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1. ALL RESI STANCE VALUES ARE IN OHVB, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 00107 SCHEM MLB- NEWARK, J92 SCH CRI Tl CAL
820- 00045 PCBF, MLB- NEWARK, J92 PCB CRI Tl CAL

ALI ASES RESOLVED

PRODUCT SAFETY RE NTS:
PCB, UL RECOGNI ZEl M N. 130-C TEMP. RATI NG AND V-0 FLAME RATI NG PER UL 796 & UL 94.
PCB TO BE S| LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE

FLAME RATI NG
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BOM Gr oups Alternate Parts
BQ\A mp BQ\A ODTI 0\5 : PART NUMVBER ék'%R{\\‘ﬂL.'\I;EEEO? BOM OPTI ON REF DES COWENTS:
M.B_COMMON ALTERNATE, COMVON, CCSAK, MLB_M SC, M.B_DEBUG. ENG, M_B_PROGPARTS, EQ 4CH T 376500074 37650855 ALL | vosniba att for 0o auat
M.B_M SC CAM _FREQ 24M CAM XTAL: NO, EDP, RSVRST: SMC, PGOODS: SLP_S4, SSD_LPSR: S3 o WWW-qubWX- Com 37651129 | 376S0855 ALL NP alt for Diodes dual
M.B_DEBUG ENG XDP_CONN, XDP, HPMVBB: SSPO, HPMVBUS: VDET o 37651089 | 37651128 ALL | wp arc ror orotes sinate
M.B_DEBUG PVT XDP_CONN, XDP, HPMBB: SSPO, HPMVBUS: VDET " 13850703 | 13850648 ALL | wrate aie o Taivo vaden
M.B_DEBUG PROD XDP o 12850393 | 12850334 ALL Kemst it to Sanyo
D 37250186 | 37250185 ALL | wp et co o
CPU DRAM CFG Chart 37651053 | 37650604 ALL | modos arc 1o raventa
19750590 | 19750588 ALL | cooon ot o e
VENDR goe1 oo 19750591 | 19750588 ALL | et o e
CPU DRAM SPD Str aps HYNI X 0 0 10750249 | 10750251 ALL T alt to oymtec
BOM GROUP BOM OPTI ONS ‘ SAVBUNG 1 0 13850789 | 13850941 ALL | somums o1 10 e
DRAM HYN_2GB RAMCFQO: L, RANCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_2GB M GRON 0 1 33350700 | 33350704 AL | o oot o oo
DRAM HYN_4GB_QDP RANCEQD: L, RAMCFGL: L, RANCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_4GB_QDP — ELPI DA 1 1 333500016 33350704 ALL | s v aro oot
DRAM HYN_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG: L, RAMCFG3: H, DRAM _TYPE: HYNI X_4GB o 333500030 33350704 ALL Py x new di e CAM DRAM al t
DRAM HYN_8GB RAVCFQO: L, RANCFGL: L, RAMCFG2: H, RAMCFG3: H, DRAM TYPE: HYNI X_8GB — S| ZE GFG3) GG 2 33050243 | 33950244 N T
DRAM ELP_2GB RAVCEQGD: H, RAMCFGL: H, RAVCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_2GB — 2G8 0 0 33550048 | 33550066 ALL | woooms ot <o meorons
DRAM ELP_4GB_QDP RAMCFGD: H, RAVCFGL: H, RAMCFG2: H, RANCEGS: L, DRAM TYPE: ELPI DA_4GB_QDP " 4GB QoP 0 1 12850631 | 12850351 ALL | recar o mme
DRAM ELP_4GB RAVCFQO: H, RANCFGL: H, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: ELPI DA_4GB " 4G8 DbP 1 0 128500009 12850380 R
DRAM ELP_8GB RAMCEQGD: H, RAMCFGL: H, RAVCFG2: H, RAMCFG3: H, DRAM TYPE: ELPI DA_8GB " 8GB 1 1 311500007 31150426 ALL | smo o ronec
Pr ogr amabl e Parts 311500008 31150271 ALL Sarsung alt o rata
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM GPTI ON 311500019 31150409 ALL | ooses w0 we
33754638 1 1 G, MOU, LPCLLUBY, 128K/ 12KB, TFBGAdS U4600 CRI TI CAL HPM BLANK 740500004 74050134 ALL | et ot to s
C 341500190 1 1CHPM (VX009 DV, X261 U4600 CRI TI CAL HPM PROG 740500009 74050190 ALL | moveomes i to vayen
33851231 1 1 G SMC12- B1, 40MHZI SODM PS DU, 77, 168EGA U5000 CRI TI CAL SMC: BLANK 12850296 | 12850487 ALL | smoattonee
341500031 1 1 SN B, EXTERNAL (000) PROTCRA, 362 Us000 CRI TI CAL SMC: PROG 128300012 12850487 ALL | romer e
33551009 1 | o4 veiT s quo 1/0 FLasi csp 3. av D 10 U6100 CRI TI CAL | BOOTROM W N: BLANK 128300029 12850469 ALL | o o to s
33581010 1 64 MBIT SPI QUAD I /0O FLASH CSP, 3. 3V, QUAD | O u6100 CRI Tl CAL | BOOTROM NMAC: BLANK| 12850374 | 12850469 ALL NEC alt to Sanye
33551029 1 | o et s Qo 110 FLasH cop 2. av. o 10 U100 CRI Tl CAL | BOOTROMM C: BLANK 376500007 37651179 ALL | rosarto ey
341500191 1 B ROM M8 (V009 OVT, X261 U100 CRITI CAL | BOOTROM PROG 37651080 | 37650820 ALL | oowsat toorsem
33550948 1 1GSP1 SERIAL FLASH 64M BI TS, 1. 8Y, VLBGA UB800 CRI TI CAL | SSDROM W N: BLANK 37650003§ 37651194 ALL | sty o o oen
33550966 1 1G.SP SER AL FLASH 64M BI TS, 1. 8V, WLCSP UB800 CRI TI CAL | SSDROM MAC: BLANK 376500037 37651193 ALL | sty o o oen
341500091 1 e o U8800 ORI TICAL | SSDROM PROG 685- 00004 685- 00003 | SSoRAM AL_ELP| ALL | 1ymi so0 omaars 1o mipica
337500061 337500054 | CPU: 0. 8GHZ ALL | 2.4 turbo cmu art 10 2.00

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
337S00054 1 1C. CPU, BW Q&Z, G5, E0, 2/ 2, 0. 8, 4. 5W . 8, B1234 uo500 CRI Tl CAL CPU: 0. 8GHZ
337S00099 1 1 G, CPU, BW Q2Z, PRQ FO, 2/ 2, 1. 1, 5W . 85, B1234 uo500 CRI Tl CAL CPU: 1. 1GHZ
337500098 1 1C, CPU, BW G2V, PRQ FO, 2/ 2, 1.2, 5W . 9, B1234 u0500 CRI Tl CAL CPU: 1. 2GHZ
337500097 1 1C, CPU, BW GH2R, PRQ FO, 2/ 2, 1.3, 5W . 9, B1234 u0500 CRI Tl CAL CPU: 1. 3GHZ

B 946- 3892 1 J11/J13 M.B DYMAX ADHESI VE 20993- SC 0. 4G GLUE CRI Tl CAL
825- 7995 1 LABEL, BARCODE, 2D, 1D, CONFI G, MLB, X261 LABEL

SSD POP Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33950243 1 PCP, S1- X CONTROLLER+4GBI TS ELP, 8418, FCBGA us400 CRI TI CAL SSDRAM AO_ELP
33950244 1 PCP, S1- X CONTROLLER+4GBI TS HYN, 841B, FCBGA us400 CRI TI CAL SSDRAM AO0_HYN
685- 00003 1 POP, MLB, S1X- AL, ELP- 4GBI T, X261 us400 CRI Tl CAL SSDRAM Al_ELP
685- 00004 1 POP, MLB, S1X- AL, HYN- 4GBI T, X261 us400 CRI TI CAL SSDRAM Al_HYN
33851288 1 | C, S1- X, CONTROLLER, Al, 841( 312) B, FCCSP SSD_CTRL CRI TI CAL S1X: AL
338500055 1 I G, S1- X, CONTROLLER, A2, 841(312) B, FCBGA SSD_CTRL CRI TI CAL S1X: A2
33350733 1 I C, LPDDR2, 128MX32, 1. 2V, ELPI DA 28NM 3128 SSD_DRAM CRI TI CAL | S1X_DRAM ELPI DA
33350694 1 I C, LPDDR2, 128MX32, 1. 2V, HYNI X 29NM 3128 SSD_DRAM CRI TI CAL S1X_DRAM HYNI X
870- 00878 1 TAPE, CONDUCTI VE, SSD, REEL, X261 SSD_TAPE CRI TI CAL
DRAM Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
998- 6486 2 | C, SDRAM LPDDR- 1600, 8GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM TYPE: HYNI X_2GB
333500028 2 | C, SDRAM LPDDR- 1600, 16GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM_TYPE: HYNI X_4GB_QDP
A 998- 6453 2 | C, SDRAM LPDDR- 1600, 8GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM TYPE: ELPI DA_2GB T SN = LRI
998- 6454 2 | C, SDRAM LPDDR- 1600, 16GBI T, 2538 FBGA U2300, U2500 CRI Tl CAL | pram TYPE: ELPI DA_4GB_QOP| TTTLE . .
33380730 2 | C, SDRAM LPDDR- 1600, 16GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM_TYPE: HYNI X_4GB BO\/I Co nf I g ur _m o v_ -
33380731 2 | C, SDRAM LPDDR- 1600, 32GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM TYPE: HYNI X_8GB d} Appl e | nc. < SU'\/|>
33380740 2 | C, SDRAM LPDDR- 1600, 16GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM_TYPE: ELPI DA_4GB ® v
33380741 2 | C, SDRAM LPDDR- 1600, 32GBI T, 2538 FBGA U2300, U2500 CRI TI CAL DRAM TYPE: ELPI DA_8GB NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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Top | evel BOM Vari ants
BOM NUMBER BOM NAME BOM OPTI ONS
639- 6568 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6569 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 512G W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6570 PCBA, MLB, 1. 1GHZ, EL 8GB, TOSH 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6571 PCBA, MLB, 1. 1GHZ, EL 8GB, TGSH 512G W FI FCC, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6572 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
D 639- 6573 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 512G W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6574 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6575 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 512G W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6576 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6577 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 512G W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6578 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 256G, W FI FCC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6579 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 512G W FI FCC, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
639- 6580 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 256G, W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : ETSI , SSDRAM A1_ELP »
639- 6581 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 512G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6582 PCBA, MLB, 1. 1GHZ, EL 8GB, TOSH 256G W FI ETSI, J92 ALTERNATE, CMWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : ETSI , SSDRAM A1_ELP »
639- 6583 PCBA, MB, 1. 1GHZ, EL 8GB, TOSH 512G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6584 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 256G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6585 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 512G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6586 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 256G W FI ETSI, J92 ALTERNATE, CMWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : ETSI , SSDRAM A1_ELP »
639- 6587 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 512G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6588 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 256G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6589 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 512G W FI ETSI, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6590 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 256G W FI ETSI, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : ETSI , SSDRAM A1_ELP »
C 639- 6591 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 512G W FI ETSI, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : ETS| , SSDRAM A1_ELP »
639- 6592 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 256G, W FI APAC, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6593 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 512G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6594 PCBA, MLB, 1. 1GHZ, EL 8GB, TOSH 256G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6595 PCBA, MLB, 1. 1GHZ, EL 8GB, TOSH 512G W FI APAC, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6596 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 256G, W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6597 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 512G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6598 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 256G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6599 PCBA, MLB, 1. 2GHZ, EL 8GB, TOSH 512G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6600 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 256G, W FI APAC, J92 ALTERNATE, CVN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6601 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 512G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6602 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 256G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6603 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 512G W FI APAC, J92 ALTERNATE, CWN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : APAC, SSDRAM A1_ELP »
639- 6604 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6605 PCBA, MLB, 1. 1GHZ, EL 8GB, SAND 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6606 PCBA, MLB, 1. 1GHZ, EL 8GB, TGSH 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6607 PCBA, MLB, 1. 1GHZ, EL 8GB, TGSH 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 1GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
B 639- 6608 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6609 PCBA, MLB, 1. 2GHZ, EL 8GB, SAND 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6610 PCBA, MLB, 1. 2GHZ, EL 8GB, TGSH 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639-6611 PCBA, MLB, 1. 2GHZ, EL 8GB, TGSH 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 2GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6612 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6613 PCBA, MLB, 1. 3GHZ, EL 8GB, SAND 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: SAND_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6614 PCBA, MLB, 1. 3GHZ, EL 8GB, TOSH 256G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
639- 6615 PCBA, MLB, 1. 3GHZ, EL 8GB, TGSH 512G W FI | ND, J92 ALTERNATE, CMN, CPU: 1. 3GHZ, DRAM ELP_8GB, NAND: TOSH_512GB_1Y_128GBI T, W FI : | ND, SSDRAM Al_ELP
Parti al & devel opnent BOVs
BOM NUMBER BOM NAME BOM OPTI ONS
685-00014 CWN PTS, PCBA, MLB- NEWARK, J92 M.B_COMVON
685- 00003 POP, MLB, S1X- A2, ELP-4GBI T, X261 S1X: A2, SIX_DRAM ELPI DA
685- 00004 POP, MLB, S1X- A2, HYN- 4GBI T, X261 S1X: A2, S1IX_DRAM HYNI X
939- 00043 PCBA, MLB, NO CPU, EL 8GB, TOSH 256G, W FI FCC, X261 ALTERNATE, CMN, DRAM ELP_8GB, NAND: TOSH_256GB_1Y_128GBI T, W FI : FCC, SSDRAM Al_ELP
Common BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
A 685- 00014 1 CWN PTS, PCBA, M.B- NEWARK, J92 CWMNPTS CRI Tl CAL CWN
SYNC VASTER=J43 M.B SYNC DATE=10/24/ 201
Programmabl e Parts "~ J92 BOM Vari ants
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON >20ayy Al e
341S00196 1 BT ROM (VXX) DVT, 2VBI T, X261 U3570 CRI TI CAL BT: PROG @ Appl e Inc. . CH_NUM>
3415800197 1 W FI ROV (PXXXX) DVT, WA, X261 u3580 CRI TI CAL W Fl : FCC S
BOM G oups 341500198 | 1 WF ROM (P000) DVT, W, X261 U3580 CRI TI CAL W Fl : ETSI NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
BOM GROUP BOM OPTI ONS o 341500199 1 WFI ROM (PXX0XX) DVT, W8, X261 U3580 CRI TI CAL W FI : APAC T POSLSSIR AGREES ' TO THE FOLLOW NG
M_B_PROGPARTS BOOTROM PROG, BT: PROG, SMC: PROG, SSDROM PROG, HPM PROG — 341S00200 | 1 | WF RO (P09 VT, 1 ND, X261 3580 CRITI CAL WFI: | ND 1l NOTTO REPRODUCE R CORY 1T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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hl SH0400
D

WFI EM CAN

SHLD- J92- EM -

N- W FI
OM T_TABLE

CPU EM CAN

SHLD-

SFQ401

92-EM - CAN- CPU
OM T_TABLE

806- 7064

PART NUMBER

CAN, EM , W FI , X261

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL
SHO400

BOM OPTI ON
CRI Tl CAL

PART NUMBER

ary
806- 00112

DESCRI PTI ON

DRAM EM CAN & SLOTs

CAN, EM , CPU, X261

SH2402

SHLD- CAN- EM - DR

OM T_TABLE

AME X261

SL0400
LT NSP

SL- 1. 1X0. 4-1. 6X0. 9- NSP
SL0401
1

TH NSP

SL-1.1X0. 4- 1. 6X0. 9- NSP

REFERENCE DES

CRI Tl CAL
SHO401

BOM OPTI ON
CRI Tl CAL

PART NUMBER

ary
806- 00400

DESCRI PTI ON

CAN, EM , DRAM TALL, X261

REFERENCE DES

CRI Tl CAL
SH0402

BOM OPTI ON
CRI Tl CAL

SSD EM FENCE & CAN

SHLD- FI

SH2403

NCE- SSD-

860- 00889

SH2404

860- 00864

Heat Spreader
0403

4.50D1. 851 D- 1. 5H

1

0404
4.50D1. 85I D- 1. 5H

1

0405
4.50D1. 85I D- 1. 5H
1

860- 2930

E85 BTB Connect or

406
STDOFF- 3. 3X1. 8R0. 859H SM

860- 00060

8
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OP- X261

SHLD- CAN- EM - SSD- BTM X261

Bosses

Boss

TTTLE

SYNC VASTER=J43 M.B
e

PD PARTS

d} Appl e I nc
®

SYNC DATE=10/24/201

THE_| NEFORMATI ON
PRGPRI ETARY

NOTI CE OF PROPRI ETARY PROPERTY:

CONTAI NED_H
ROPE

2

Il NOT TO REPRODUCE OR COPY | T

RTY_OF APPI
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

EREI N | S THE
LE | NC.

TR E—
<SCH_NUM>| D

<E4LABEL>

|
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DDl Port Assignnments:

TBT Sink O

TBT Sink 1
(MJXed wi th HDM
if necessary)

CRI TI CAL

OM T_TABLE

U0500

BROADVELL- MOBI LE- Y- B
B
(1 ozeAzo) eDP Port Assignnent:
20 DP_TBTSNKO_M._C N<O> AD25 | pDi 1_TXN 0] EDP_TXNO| ADL7 > DP_I NT_M.__C N<O> oo 55 o
29 DP_TBTSNKO M._C P<0> AC25 | pDi 1_TXP[ 0] EDP_TXPO| ACL7 DP_I NT_M._C P<0> 53 66
20 DP_TBTSNKO_M._C N<1> AD26 | pDI 1_TXN 1] EDP_TXN1| AGL8 DP_INT_M._C N<1> 53 66
2 DP_TBTSNKO_M._C P<1> AC26 | ppi 1_TxP[ 1] EDP_TXP1| AE18 g DP INT M._C P<1> mm e
20 DP_TBTSNKO_M._C N<2> AR5 | pDi 1_TXN 2] EDP_TXN2| AD18 DP_INT_M._C N<2> 53 66 I nternal panel
- DP_TBTSNKO_M__C P<2> AE25 | by 1 TP 2] £ Txp2| ACLE DP_INT_M_C P<2> o
2 (O} DP_TBTSNKO_M._C N<3> - AR26 | pDi 1_TXN] 3] EDP_TXN3| AAL7 > DP_INT_M._C N<3> oo 55 o
20 O DP_TBTSNKO_M__C P<3> =—2E26 [DDI 1_TXP[ 3] 8 EDP_TXP3| W7 g DP INT M._C P<3> o = s
o DP_TBTSNK1 > AD22 | pDj 2_TXN] 0] 8|3
o NC DP_TBTSNKL M__CP<0> AC22 | oy 2 TXP{ 0]
o T} NC DP_TBTSNK1_ M._CN<1> * AGR22 | pp) 2_TXN 1] EDP_AUXN|_AGLE o—b DP_I NT_AUXCH C N CED 53 55
63 NC DP_TBTSNK1_M._CP<1> AE22 | pDi 2_TXP[ 1] EDP_AUXP| AE17 >— DP_I NT_AUXCH C P D 53 ¢
63 NC DP_TBTSNK1_ M._CN<2> AD21 | pDi 2_TXN 2]
o NC DP TBTSNKL M_CP<2> AC1] pot 2 TP 2]
63 NC DP_TBTSNK1_ _M._CN<3> AG1 | pDi 2_TXN 3] EDP_RCOWP|_AP41 MCP_EDP_RCOWP
o3 T} NC DP_TBTSNK1_ M._CP<3> - AE21 | pDi 2_TXP[ 3] EDP_DI SP_UTI L| Y21 > TP_EDP_DI SP_UTI L
MCP Dai sy- Chai n Strat egy:
@%IREI'T%'E\:QtE Each corner of CPU has two testpoints.

U0500
BRQOA )\/\ELL—GAMBI LE-Y-B
B
(18 OF 20)

e TP_ULX_SPARE1 CB11 IRSVD_CB11
e TP_ULX SSP_SPARE H15 |RsvD_H15
NO _TEST
MCP_DC H2_F3 TRUE F3 |DAI SY_CHAI N_NCTF_F3

[ MCP DC F43_F45 TRUE _F43

DAl SY_CHAI N_NCTF_F43

H2 DAl SY_CHAI N_NCTF_H2

TP_MCP_DC H44 H44

DAl SY_CHAI N_NCTF_H44

DAl SY_CHAI N_NCTF_A44
DAl SY_CHAI N_NCTF_C43
DAl SY_CHAI N_NCTF_C45
DAl SY_CHAI N_NCTF_F45

DAl SY_CHAI N_NCTF_D2

Q her
dai sy-chai n fashion.

corner test signals connected in

Continuity shoul d

exi st between both TP's on each corner.

DAl SY_CHAI N_NCTF_D44
DAI SY_CHAI N_NCTF_F1

NO _TEST
Ad4 TP_MCP_DC_A44
A3 TRUE MCP_DC C43_D44
(¢} TP_MCP_DC 45
F45
D2 TP_MCP_DC D2
D44

F1

TP_MCP_DC F1

SYNC VASTER=J92 W LL

SYNC DATE=04/10/ 2013

L

CPU GFX/ DC_TEST

d} Appl e I nc.
®

<SCH_NUM-| D
<E4LABEL>

H

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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CRI TI CAL
OM T_TABLE

U0500
BROADVELL- MOBI LE- Y- B
B

Ccra (2 0 20) (1PY) PROY* |,CU0 XDP_CPU_PRDY_L
> | * O——=p— = —=——— = —={00D
60 51 a6 aa 52 17 16 15 11 s PPLVO5_S0O NexF4gproc_peTECT! P P S op CPU PRESL o
CPU CATERR L - CH39 P - L —m
o6 6a a1 - CATERR:
— 8 (o procTod ML o XDP CPUTOK oy
s s2¢gry—CPU_PECI o= CK42 PECI (1PU) PROC_TMs| CNA0 XDP_CPU_TNS
(1PU) PROC_TRST* ;CR?:Q : XDP. EEZPEE TRET %
s CPU_PWRGD %2 |PROCPWRED
66 44 32 31 " (1PY PROC_TDI[ CB6 o XDP CPU TDI  muc e
CPU_PROCHOT R L Mmoo THERWAL R PROC TDQ CUB8 g XDP CPU TDO i
=
 CPU SM RCOMP<0> 57 |sm roaveo (1PY) BPNVD* |, OMVBY XDP_BPM_L<0>
s CPU SM RCOVP<1> - CP7 |sMm RoOVPL (1 PY) BPML* |[LCN38 XDP_BPM L<1>
.« CPU SM RCOVP<2> & CT7|sv Roove2 (1PU) BPMVR* [5CK36 XDP_BPM L<2>
(1 PU) BPNVB* [, CVBT7 XDP_BPM L<3>
RO650"| R0651' RO652'| R0620* 1 TP_CPU MEM RESET L ABZ S DRAVRST* E (1PU) BPMI* [;ON36 XDP_BPM L<4>
200 121 100 10K - (1PY) BPVG* [y CR35 XDP_BPM L<5>
1250 1/ 20 1720 1/ 200 o1 TP MWV EN_LSVI BL14 |SM PG CNTL1 (1 PU) BPNB* [,CN34 XDP_BPM L<6>
201, 201, 201, 201, (1P BRI+ yOR34 o g XDP BPM L<7> ayises
PLACEiNEAR=l,050<Q’.EO/7: 12. 7
PLACE_NEAR=UQ5 CP7; 12, )
R TR I 380d . 10 7o
CRI Tl CAL
OVl T_TABLE
U0500
BROADVELL- MOBI LE- Y- B
BGA
(19 OF 20)
5 16 5 CPU_CFG<0> V27 cFg 0] (1 PU) BJ14 TP_MCP_RSVD BJ14
o6 16 5 CPU_CFG<1> C127 |crq 1] (1 PY) g rsvD_TP([ BT15 TP_MCP_RSVD BT15
66 16, CPU_CFG<2> CP27 |cFg 2] (1 PU)
o 10 CPU_CFGeg> cwslorgia (1Py ] RSVD_TP( e TP MO RVD AL34
o 16 6 CPU_CFG<4> V29 |crq 4] (1 PU) & B
o 16 CPU_CFG<5> CT29 |crqy 5] (1 PU) An8 TP_MCP_RSVD AA18
s 10qEry_CPU_CFG<6> o C22lcrq 6] (1PY) RsvD_TP(| v18 TP_MCP_RSVD Y18
66 16, CcuU30
o 10 SeEEr g0 ig 2} E: 53 RSvD_TP{ GK13 VCP_RSVD_CK13
o0 oq@yCPU CFG9> g OVBliceq 9] (IPY) | CL34 NC
o6 16 5 10> CP31 |cFG 10] (I PY) RsvD( A28 NC
o6 16, CPU_CFG<11> CN32 |crg 11] (1 PY) A2
o5 16, CPU_CFG<12> V33 |crg 12] (1 PY) RS
TBD: Confirmw Intel which still apply for BDWY o o PY CFCE13> oA 13l (1PY Az
" 66 16, CPU CFG<14> CT33 |cFq 14] (1 PY) PROC_OPI _RCOVP|_ABS CPU_OPI _RCOVP
___________________________________________________ o6 16, CPU CFG<15> CP33 |cFG 15] (1 PY) K6
' CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTIVE o 16 CPU_CFG<16> CR28 |crq 16] (1 PY) rev([ s XNC 1
' CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID . ooy CPU CEGE17> o OWBlorqar] (1PY e\ RO681
' CFG<8> : ALLOW NOA ON LOCKED UNITS 1 = NORVAL OPERATION 0 = NOA ALWAYS UNLOCKED , o 10 18> CR32 |cFq 18] (1PY) AL26 )
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED . 0@y CPU CFG<19> g OWB2Icrq19] (1PY vss([ AL2s 1’§§4‘lév
' CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE RCOWVP a0 o 2
' CFG<0> : RESET SEQUENCE STALL 1 = NORVAL OPERATION 0 = STALL AFTER PCU PLL LOCK ' CPU_CEG CFe_Roa® RevD( %%
___________________________________________________ . 4
These can be placed close to J1800 | N8 o N )
and are only for debug access NCxBI41 | | P33 NC
CPU_CFG<10> , 4 NCXE | rsvo TN
CPU_CEG<9> . 10 w0 O Vel [pgs2NC
CPU CFG<8> ;156 P TD | REF NCXTQ %%(NC
CPU_CFG<1> s 10 e H 1O R [vas NS
CPU CFG<0> 160 TEIOLVS
WB3
NOSTUFF | | NOSTUFF NOSTUFF | | NOSTUFF [ NOSTUFF ROG80’ |'ROGSS X NG
R064191 11R|9639 RO(:‘»318K1 159631 11R|9630 1 2h% 0w
5% 5% 5% 5% 5% 2'641:2 2%:1
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 25"0:1
L SYNC MASTER=J92 W LL SYNC DATE=04/10/ 2013
= e
L CPU M sc/ JTAG CFE RSVD
—CPU _CEG<4>: 16 o6 <SCH _NUM=| D
P Appl e I nc. =
1R0634 S <E4LABEL>
1K NOTI CE OF PROPRI ETARY PROPERTY: [
?;/UQUW THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA|\O_'>
PROPRI ETARY P ERTY _OF APPLE | NC.
2201 THE POSESSCR AGREES TO THE FOLLOW NG I P —
| TO MAI NTAIN TH 'S DOCUMENT | N CONFI DENCE 6 OF 130
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 6 OF 75
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CRI TI CAL CRI TI CAL
OM T_TABLE OM T_TABLE
o o @y VEM A DQ<O> o g CT17ISA D U0500 SA_CLKO* (O g NEM A CLK N<O> oy 20 60 oo i@y VEM B DQ<O0> oy BK3Isp poo U0500 SBLCKO* (A6 g  NMEM B CLK N<O> gy o1 6s 60
0@ NEMA DOS1> gy OVI7isp Dot BROADVELL- MOBI LE- Y- B s cLko| O2 MEM A_CLK_P<0> 20 0 ooumy MEMB DO<1> gy BKSlsg por BROADVELL- MOBI LE- Y- B sp_cko AM MEM B_CLK_P<0> 21 61 00
69 m@MSA,DQZ BGA SA_CLK1*[,CCA MEM A CLK N<1> 20 69 69 s;@MM“_B%SB,D@ BGA SB_CK1* |yAP11 MEM B_CLK N<1> 21 69
o oacay MEMA DO3> oy CPIS|sa ocs (3 & 20 sa_cLkal 008 M A_CLK_P<1> w0 wagy MEM B DOS3> ooy Bi2lss nos (420 sp_oxa| AP M B_CLK_P<1> e
69 s1®w SA_DQ4 ) 51®M“i SB_DQ4
o o@yVEM A DOS5> oy, CRIGISA Dop SA_CKEO|_OH11 MVEM A_CKE<0> 20 60 ooy MEM B DOS5> o BI6lsp s sB_Ckeol B2 g MEM B CKE<O0> gy zies
o0 i @yVEM A DO<6> gy OM3Isp D5 < SA_CKE1| CHO M_A E<1> 20 69 w0 @y VEM B DO<6> gy B IsB D6 SB_CKE1| BA4 <1> S
o o@yVEM A DOS7> oy OVIS|sa por B SA_CKE2| CA12 MEM A_CKE<2> 20 6 woa@y VEM B DOS7> oy BHlsp por SB_CKE2|_AR8 MEM B_CKE<2> .
D 60 s1®w SA_ D@8 4 SA?CKE3% 20 69 ) s;@%ﬁ_aﬁ SB_DQ8 ] SB,CKE3% 21 69
ooy NEM A DO<O> oy OPI31sa Do g ooy VMEM B DO<O> o g BFSlsh po .
o o @yVEM A DQ<10> oy CPIO|sA pQuo g SA_CS0* |, CA4 MEM A_CS L<0> 20 60 ooy VMEM B DO<10> oy BS|sp pQlo Z SB_CS0* ,ARLO MEM B_CS L<0> 21 64 60
69 s1®w% DQL1 > SA_Cs1* OW_‘M@ 20 69 69 si@M“_BEZ SB_DQ11 § SB_Cs1* %@ 21 64 69
o acmy MEMA DOS12>  ofg ™ ONIZ|sa por g wocgy MEM B DOS12> o™ BFd s por2
69 s;@w% DQL3 g SA?@TD%@ 20 61 69 69 m@M“_BEG SB_DQ13 & SBﬁ@TU%@ 21 61 69
o acay MEM A DO<14> g 010 |sh pous o acEy MEM B_DO<14> g BGsg pous g
60 51@M“ﬁ% DQL5 %,@83%@ 61 ) s;@M“_BO‘SB,Dle g SB_caB3| _BAL0 =MEM B RAS L 61
o oucmy MEM A DOSX16> o g CT25isA DQI6 sAcag[ CE4 g =MEMAWEL  oopa ooy MEM B DO<X16> o g BELOISE pQi6 sB caBl AM2 g =MEMB VEL mme
ooy VEM A DOS17> gy CP5isa pQi7 sA_cap1| ©C8 =MVEM A L o o o@yVEM B DO<17> oy BCIOIsp pQu7 SB_CABL|_AWLO =MVEM B L o
69 s;@M SA_DQ18 69 s;@M“_BEB SB_DQ18
69 s;MS/LDQLQ SA_caBa| CBS =MEM A _BA<0O> 61 69 a;@M“_B@SELDQLQ SB_CAB4| AY1l =MEM B _BA<0> o
o o @—VEM A DQ<20> oy ON24Isp pepo SA_CAB6|_CC2 MEM A _CAB<6> 20 61 69 o o gy—VEM B DQ<20> oy BFILIsp pepo sB caBsl BAL2 g NEM B CAB<6>  mrmzieieo
69 s;@M SA_DQ21 %7%%@ 61 69 ai@%ﬁﬂ SB_DQ21 SB,%% 61
) s;@Mﬁﬂ SA_DQR2 69 e;@Mﬂﬂ SB_DQR2
o o @y—VEM A DQ<23> oy CT23|sh pees SA_caBg| CE8 =MEM A_A<0> o o ogryMEM B DO<23> o g BFY|sp pce3 SB_CAB9| AT9 =MEM B_A<0> o
) s;@M“ﬂ SA_DR4 SA?@BB%@ 61 69 61®M“L12 SB_DQR4 SB,@BB%@ 61
o acayVEM A_DOQ<25> oy CNIB|sa D5 SA _caBs|_CF5 =NVEM A_A<2> o1 o0 @y VEM B _DQ<25> g g BGI2|sB D5 SB_CABS|_AU8 =MVEM B_A<2> o1
o o @yVEM A DQ<26> oy CT21Ish peo6 CE10 TP_LPDDR3_RSVD1 o ooy VEM B DQ<26> oy BI8|sp D26 | A6 g TP LPDDR3 RSVDB oo e
o @y VEM A DQ<27> oy CTI19|sp pee7 NOTUSED( |08 g TP LPDDR3 RSVD2 o e ooy VEM B DQ<27> o BII0|sp pep7 NOTUSED( | ATS g TP LPDDR3 RSVD4 s e
69 s;@_NﬂA_A_ML“ﬂSAfD@B SA?@ADL‘_z’\/ﬂA_AﬁL@ 61 69 a;@M_E_MLﬁ_B@SELD@B SB_CAAQ| AT3 =MEM B _A<5> 61
o o @yVEM A DO<29> oy CP21ish peeo sacaml OB g =MEMA A<6> mmw ooy VEM B DQ<29> oy BGIO|sp peeo sB canz BA8 g =MEM B A<6> e
o o @yVEM A DO<30> oy, OVIO|sa pgBo SA_caaa| CES =MEM A A<7> o o o@yVEM B DO<30> oy BK9lsp pego sB_caaa| AY3 =MEM B _A<7> o
o o@—VEM A DO31> oy OV21isa peBl SA_Caa| CB9 =MEM A_A<8> o wo@yVEM B DO<31> oy BKIllsp pcp1 sB oansl AR g, =MEM B A<8> - mma
60 s;@M“_BUZSAiDQsz SA_CcaA1| CC12 =MEM A A<9> 61 69 61 z;@MﬁﬂSBﬁD@Z SB_caal| AYS =MEM B_A<9> 61
oo 0¢gyVEM A DQ<33> oy BWIsa pge3 SA_cagr| CF3 =MEM A A<10> o1 o0 o@yVEM B DO<33> o g A2lsp ps3 SB_CAB7|_AY9 =MEM B_A<10> o
C ooy MEM A DO<34> o o BV lsa poss SA_caar|_CGL2 =MEM A_A<11> o o o@D MEM B DO<34> oy AIS|sp DB4 SB_caat| AUL =MEM B_A<11> o
o @y VEM A DQ<35> gy BUIsA paes SA_Case| G5 MEM A_CAA<6> 20 61 60 wo@yVEM B DO<35> oy AW Isp pess SB_CAAs| AU MEM B_CAA<6> 21 61 6
o0 1 @y—VEM A _DQ<36> gy BW Isa DCB6 SA_CaBo| CB3 =MVEM A_A<13> o oo @y VEM B DO<36> oy AMBISp DGB6 SB_CABO|_AV8 =MEM B_A<13> o
69 s;@M“i SA_ D@7 SA M%@ 61 69 si@Mﬁ& SB_DQ®B7 SB,M%@ 61
69 si@M“_BUG SA_DB8 SA m%@ 61 69 si@Mﬁi SB_DQB8 SB?@AB%@ 61
69 s;@Mﬁﬂ SA_DQB9 69 s;@M_E_ML“ﬂ SB_DQ@B9
o o @yVEM A DQ<40> oy BN2Isp poto SA_DQSNo|_CU16 MEM A N<0> o1 6o ooy VEM B DO<40> oy AGSIsp poto SB DQSNO| BHS o g NEM B DOS N<O>  pmy o1 60 00
o o@yVEM A DQ<4l> o, BR2Isp pot1 sA_DQeN1| CR12 MEM A N<1> o1 60 woa@yVEM B DQ<41> oy ACllsp poa1 SB DQSN1| BDS g g NEM B DOS NS1> om0
o o@yVEM A DQ<42> oy  BN6Isp poa2 SA DOSN2| CR24 o g NEM A DOE N<2> ey o o@yVEM B DQ<42> oy AD?|sp poa2 SB DQSN2| BDLL o g NEM B DOS N<2> ey oo
o oy VEM A DQ<43> oy BMIsh pous SA_DQsNa|_CR20 MEM A N<3> o1 60 woa@yVEM B DQ<43> oy AF3Isp pot3 SB_DQsNa| BHLL MEM B N<3> o1 60
o a@yVEM A DQ<44> o g  BROISp poug sA_DQsa| BV3 MEM A N<4> o1 60 o0 o@yVEM B DQ<44> o g AFlisp pa4 SB_DQsh4| AK2 MEM B N<4> o1 6o
o o @y—VEM A DQ<45> oy BRAISA poMs SA_DQsNs|_BP3 MEM A N<5> o1 60 o o@yVEM B DO<45> oy A Isp pots SB_DQSN\S|_AF2 MEM B N<5> o oo
60 s;@M“_BWsAiwe SA_DQSN6|_BV9 MEM A N<6> 20 61 69 6o s;@M‘_‘ﬂs&we SB_DQSNe|_AK8 MEM B N<6> 21 61 69
o0 @y VEM A DQSAT> gy BMBISA D47 SA_DQSN7|_BP9 M _A N<7> o1 60 o0 @y VEM B DOSAT> gy AES ISB D47 SB_DQSN7|_AF8 M B N<7> o1 69
) s;@M“ﬂ SA_DQ48 60 e;@Mﬁ_AW SB_DQ48
60 s;@Mﬁﬂ SA_DQ49 SAfD@PU&“MM@ 61 69 69 m@Mﬁ_AW SB_DQ49 SB_DQsPo|_BH3 MEM B P<0> 61 64 69
o o1 @y—VEM A DOS50> oy BW2IsA poBo SA DQsPLl QUI2 o g NEM A DOS P<1> ey oo @y VEM B DO<50> oy AHBIsp DGBO SB DQsP1| BDS o g NEM B DOS P<1l> i
69 s1®w SA_DQB1 SA?D@PZ&“M\M@ 61 69 69 s;@M_D(&“_AJQ SB_DQB1 SB,D@PZ&“MM@ 61 69
60 51®M“_BV\B SA_DQB2 SA7D®P3&“MM® 61 69 69 m@Mﬁﬂ SB_DQB2 SB_DQsP3|_BHO MEM B P<3> 61 69
o o@y—VEM A DO<53> oy BUBISA DGB3 SA_DQsP4| BVS MEM A P<4> 61 69 o acgyVEM B DO<53> oy AV7|sB D53 SB_DQsP4|_AK4 MEM B P<4> o1 6o
o @y VEM A DO<54> oy BUI2 ISp poBa SA_DQsPs|_BPS MEM A P<5> o1 60 ooy VMEM B DO<54> oy ALLIsp popa SB_DQsP5|_AF4 MEM B P<5> o1 6o
o o@yVEM A DQ<55> o g  BT9Isp DeBS SA_DQsPs| _BV11 MEM A P<6> 20 61 69 o o @y VEM B DO<55> o g AHIO Isp posSs SB_DQEP6| AKIO0 o g NEM B DOS P<6> gy 216100
wocmry MEMA DOSB6> oy BN lsh nos6 sa_oasp7| BPLL MEM A p<7> o oo wocgy NEM B DOS56> o AEITlsp np6 S8 DEP7| AFL0 g NEM B DOB P<7> ey aieo
o @y VEM A DOS57> oy BRBIsA pGB7 o o@yVEM B DOS57> oy AGT|sp peB7
o o@y—VEM A DOS58> oy BNI2|sh poBs wo@yVEM B DO<58> oy AF7|sp DCBS
o ooy MEM A DOS50> o O B0 oA Do SMLVREF AL APLS g CPU DI MM VREFCA o =0 o acoy MEM B DO<59> 0 Ao i
B o o1 @y—VEM A DO<60> o g BRIZ|sp poso SM.VREF_DQo| AUL4 g,  CPU DI MVA VREFDQ ey 10 o o1y VEM B DO<60> o AGILIsp poso
o acayVEM A DO<61> oy BRIO|ISA DQS1 o0 @y VEM B DOSBL> gy AD ISy DoB1
o acay MEM A DO<62> o BWI| i SMLVREF_DQu ATLS g CPU DI MVB VREFDQ o - o ocay MEM B DO<62> o8 ADe| g
o o @yVEM A DO<63> oy B Isa pos3 sM_vocopQg _CCl4 TP_ULX DDR VCCDDXG e, o oy VEM B DO<63> o g ADIO|sp D63
A SYNC VASTER=J92 LS M.B SYNC DATE=07/ 17] 2013
T
CPU DDR3/ LPDDR3 I nt erfaces
d} Appl e I nc. SO—'—NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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HSW ULT current estimates from Haswel|l Modbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estinmates from Lynx: Ppi nt-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm OM T_TABLE
U0500
BROADVELL- MOBI LE- Y- B
BGA
NOTE: Al iases not used on CPU supply outputs (12 & 20)
to avoid any extraneous connections. BRW ULX PONER PPVCC S0_CPU 8 10 35 45 60
1.4A Max (DDR3: 1.5-1.35V) NCxE232 BK45 32A Max
1.1A Max (LPDDR3: 1.2V) NG B3 |) RSVD o841
69 60 59 52 45 21 20 19 10 _PP1V2_S3 CA40
D cr3 BYA1
TP_MCP_DC CY3 cv3 BWO
CB1 CY1l7
BV1 AY45
CF1 BB45
BAL4 BD45
CL1 BF45
(@] BH45
TP_MCP_DC CWL QWL | | vDDQ BT45
APL Bv45
AV1 BY45
BB1 CB45
BC14 cp45
BE14 CF45
BF1 CWH5
BK1 CN44
BP1 CR43
CR1 CR45
cus4
45 35 105 _PPVOC _SO_CPU AVAS |y vod [L6v43
NCxS228 |rsvD cvas MCP_DC_Cv45 61
cv19
5140 40 32 37 10 15 11 8 g _PP1VO5_SO o 11 qoom—CPU_VCCSENSE_P &= 5 [vec Sense Cv21
TP_PPVCCI O SO_CPU ha Cv23
Max | oad: 300mA RECR-WDTFEG: 2 T NCxALL6 |RsvD Cv25
RO800* 'RO802 COVP cvar
C o> 130 Max | oad: 300mA s iz pamTy Ve 29
1720 /50w x 1oad: NEESTVPRYE0- 2 mm - VOoMP_oUT cva1
285, RO810 |.Por NCxAL22 | Cv3s
43 AK33 CY36
o6 44 [Ty CPU VI DALERT L 1 2 NC>(—] RSVD
”\/5\0/4\/ NCx L4 cv3g
1/’\%9w Cy42
Rogill % CPU VI DALERT R L - 43|\ pALERT Cvas | TP _NMCP_DC Cv44
o 4 o CPU_VI DSCLK LAAN2 CPU_VI DSCLK R 24 ]vipsak BMAS
1 CPU_ VI DSOUT_ R o CE40 |\ DSOUT BP45
o3b1 R0O812 R0802. 2: PLACE_NEAR=U0500. CE40: 2. 54mm w1 rmy—CPU VOCST PWRGD g BULA lyaesT_pwRaD cA44
CPU VI DSOUT N 5 R0810. 2: PLACE_NEAR=U0500. CD43: 38. 1nm 11 (OO CPU VR EN @&=—CE42 (VR EN Bv41
°0 B> A RO800. 2: PLACE_NEAR=R0810. 1: 2. 54mm CPU VR READY & CF43 VR READY BV43
CRI TI CAL 1/’\%§w RO850* BWI4
OM T_TABLE 0201 CF39 |yss CY40
R CPU_PWR DEBUG L CK40 PR DEBUG Cv13
s CPU PVR DEBUG L |~ CKAQJpyR |
BROAD\I\ELLXL)ESN%%I LE-Y-B 29 fvss Y18
BGA - TP_MCP_RSVD CJ22 ci22 B2
(13 OF 20) oz e TP_MCP_RSVD CK23 CK23|) RSVD_TP BY43
o0 51 11 _PP1VO5_SOSW PCH PClI E AB38 vecsusa_3_RTq ACLS  PP3V3_SUS 811 14 15 16 27 28 20 46 51 60 TP_| VR ERROR CK27 || VR_ERROR CA42
WS ]vocpa EPHY _PPVRTC GBH  5u e TP_I ST _TRI GGER CL26 || sT_TRI GGER cBa3
AA4S o VOCRTC_AALS cK21
s0 51 11 _PP1VO5_SOSW PCH SATA N45 E xx_xm
T45 | ) VOCSATAPHY 1 C0890 = NoxSes
s 51 11 _PP1VO5_SO0SW PCH USB3 ACAS : f— 22LL0JF NCxS27 | | csvp
AD3G ACE=T. 05V 8% CK19
VCCUSB3PHY _ A24 PP3V3 SUS 0,51, 00, X5R- CERM 2 X5R- CERM 2 2 X5R NCX=--—
AE45 [ %athr'%e %0 0201 0201 0201 16
of? veese (Lzs ] YPASS-LD500, ARIS: 6. 35 NG
@ 1 L T e 36 05 32mm NC;
Bl...... privos_so 131 [vocs o5 Py 2 Q0895 | ¢ pusetosd ARG ORRE: A8 %65 B
60751 aa 32 o 5o = 5146 43 32 17 16 15 11 g o _PPLVO5_S0O
v AE1S  PP1VO5_SO oo T 10¥ ? 227mA Ma L aszo|
1211 _PP1VO5_SOSW PCH VCCSATA3PLL T33 |\/CCSATA3PLL 2 2GR, CERM 27?7 X \VCCeST
1 u _PP1VO5_SOSW PCH VCCUSB3PLL T35 |VoCUSB3PLL Y22 PP1V05_S0 £6%%1 15 16| BYPASS=U0500. V15: : 6. 35mm
Vo2 bt
1o _PP1V PCH_VCCAPLL_CPI A8 |vocopl pLL 5 s PP3V3_S5 834,13, 15,9517 22 58 57 46 47
811801305595
AK29 |\/CCHDAPL L veer_os| =
J— A4S 1 897
PP1V0O5_SUS 2 95, 47TUF bl AcE NEAR=U0500. AGL3: 6. 35mm
o0 sifhs a6 16 12 11 8 — 30 Ipcpsus3 g T17 0%, - . o
2 gizzgriﬁst R0§96
AZALI Al HDA AGL3  PP1VI PCH_VCCDSW. PP,
o 46 40 17 1 s _PPLV5_SO W Ju DCPSUSBYP| - 5 CH%_m | 1 1V
¥ aa13]) vocroa N AGEST 05V 1720w 1 C0896
VRM USB2/ AZALI A vcoxsw[ TL o 14
oo sifo a0 16 12 1 » _PPLVO5_SUS AGL4 |pepsis2 via_] PP1V0O5_SO 6o 115 10 7 32 aa 40 51 e0 T ol
0201
20 2afr 10 15 33 33 5, PP3V3 SUS u18 |vocsuss_3 o popsusi Y16 PPIVOS_SUS 81112 10 40 40 5 60 L BYPASS=L0500. AGIS: 6. 35mm
33 227 16 15 13 11 5. PP3V3_S5 AAL o ——
B ABL4 | ) vecDsve_3 5| TR SR 5| w32 PPIVE SO 011 17 40 45 60
s 73 60 53 47 46 PP3V3 SO A30 8 VCCTS3_3| AB36 PP3V3_S0 §:1:1M1%513513012515722322023332
il R o) prt
Aze | | VOSB3 ° SERIAL 10
A T27 & vocspi g A2 PP3V3_SO 862 %0 T ™
S0 o8O LLATOR SYNC MASTER=J92 DEVM.B SYNC DATE=10/01/2013
PP1VO5_S0_PCH VCC | CC AL37 T21  PP1V05_SUS _PCH VCCAOSCSUS T
u \oooLka DoPsUse PP1V05_SUS_PCH VOCAGSCSUS ., CPU/ PCH PONER
. _PP1VO5_SO_PCH VCCACLKPLL AK35 |\/OCACL KPLL
17 16 15 11 8 & AL30 - DRAVE TN INUVBER
ettt 5, BEIMOS_S0 VO00LKo Voouse2PLLL AKLT__ PP1VO5_SO_PCH VCCAPLL Pl 1 le | <SCH_ NUM
AK31 |voooL k2 8la Appl e Inc. arp—
AI26 |vooaLkr pt @ <) <E4LABEL>
AL39 |voocLks vee1_05_usBl AELS  PPTVOS SO 6611 15 16 17 32 44 46 51 60 NOTI CE OF PROPRI ETARY PROPERTY:
oy o003 BEHETRTL R EATAERHERT N © THe
223 ook o s o i 2, cence
20 20fp7 18 15 14 11 o« _PP3V3_SUS AL14 |vcesuss_3 Il NOT TO REPRODUCE OR COPY | T
80 51 46’ WPT LP PONER 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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CRI TI CAL
OM T_TABLE

U0500
BROADVELL- MOBI LE- Y- B
(14 Bg—’AZO)

AJ18

AMBL | |yss

AVBS VSS

AY13

AY15

AY39

BH13

BH15

BH39

BHA1

BH43

BJ44

BK13

BK15

BK39

BL10

BL12

BL40

BL42

BL44

CRI TI CAL
OM T_TABLE

U0500
BROAL )\/\ELL—GAMBI LE-Y-B
B
(16 OF 20)

VSs

VSS|

AJ13

AC32

VSS_SENSE]

CcH43

CRI TI CAL
OM T_TABLE

U0500
BROADVELL- MOBI LE- Y- B
(15 Bg—’AZO)

L16

BP39

BR44

BT1

BT7

BT13

J16

BT39

BU44

Bv7

BV13

BV15

BV39

VSS|

C32 | |vss

AMB9

o CPU_VCCSENSE_N oo 4 6

p9o0
5%, 0w PLACE_NEAR=U0500. CH43: 50. 8nm
M
2201

J43

CRI TI CAL
OM T_TABLE
U0500

BROADVELL- MOBI LE- Y- B
GA

B
(17 OF 20)

VSs

VSS|

T23

CRI TI CAL
OM T_TABLE

AUL12

AV5

U0500
BROADVEL L- MOBI LE- Y- B
BGA
(20 OF 20)

AD32
AH14
AH12
A7
AG35
AG32
AG28
AR4
AGL9
AF44
AF16
AF14
AF12
AF6
AE37
AE35
AE32
AE28
AE24
AE19
AE16
AD44

AD24
ADL9
vss ADL6
AD12
AD6
AC4A3
ACAL
AC37
AC35
AC
AC7
AC3
AB44
AC28
ADL4
ACL1

VSS|

SYNC MASTER=J92 W LL

SYNC DATE=04/10/ 2013

L

CPU/ PCH GROUNDS

d} Appl e I nc.
®

'<SCH_NUM>

"<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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Al Intel

o0 45 35 s _PPVCC S0_CPU

CPU VCC Decoupl i ng

Intel recommendation (Table 5-1):

recommendations fromlIntel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherw se

23x 22uF 0805 stuff, 7x 22uF 0805 nostuff

16x 10uF 0402 stuff, 12x 10uF 0402 nostuff

PP1V2_S3

59 52 46 21 20 19 8
59 60’

Appl e i npl ement ati on
NO STUFF | CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL NO STUFF NO STUFF | CRI TI CAL NO STUFF | CRI TI CAL NO STUFF
+C1000 ([+Cl001 ([:C1002 |+C1003 |+Cl004 |:+Cl1l005 |[:Cl006 ([+Cl007 (:C1008 ([:+Cl1009 |[|+Cl011 |:Cl1012 |[:+Cl013 (:Cl014
—/— 10UF —/— 10UF —/— 10UF —/— 10UF ——10 1 ——10 —— 10Ul —/— 10UF —— 10UF —/— 10UF —— 10UF —— 10UF 10UF
20% -1 20% -1 20% -1 20% — 20% — 20% 20% 20% — 20% -1 20% -1 20% -1 20% -1 20% -1 20%
2 av 2 V 2 av 2 4V 2 a4V 2 av a4V 2 4V 2 av 2 a4V 2 4V 2 a4V 2 4V
X6S 6S X6S S X6S X6S X6S X6S X6S X6S X6S X6S
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
NO STUFF | CRI TI CAL NO STUFF CRI Tl CAL CRI Tl CAL CRI TI CAL NO STUFF | CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUF
1C1 1Cl1016 [+ Cl10 1 C1018 [+ C1019 (:1Cl020 |:Cl1l021 |+Cl1022 |+Cl1023 |+Cl10 1 C1026 [+ Cl10 1 C102 1 C1029
—4-10 —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10U —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF
20% — 20% — 20% — 20% -1 209 -1 20% — 20% -1 20% — 20% -1 20% -1 20% -1 20% -1 20% -1 20%
2 av 2 av 2 4av 2 4av 2 av 2 av 2 av 2 av 2 4av 2 4av 2 4av 2 4av 2 av 2 4av
X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
CRI TI CAL CRI TI CAL
1C1031 1 C1032
——210UF —210UF
— 20% — 20%
2 2.5V 2 2.5V
POLY- TANT POLY- TANT
CASE- B2S CASE- B2S
Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603
Appl e i npl ement ati on : 2x 2. 2uF 0402, 6x 10uF 0402
1 C1040 (:C1041 (:Cl042 (:C1043
2. 2UF ——2. 2UF ——=2 2UF 2. 2UF X .
S 8% T, 8% T, % —|'2 20%, Added 2 extra 2.2uF per Harris Beach v0.9 schematic
CER CERM CERM RM
402-LF 402-LF 402-LF 402-LF

+C1050 |:C1051 [+ C1052 |+Cl053 (: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 _VASTER=J92 DEVM.B

SYNC DATE=10/01/ 2013

TTILE

CPU Decouplin

d} Appl e I nc.
®
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2

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
47 46 37 33 22 17 18 15 13 ngP’%V?_‘%‘S

C1200:
0 10UF
lga/n
6.3V 5
X6S
0201
BYPASS=U0500. AA1: : 6. 35mm
PCH VCCSPI BYPASS B
D (PCH 3.3V SPI PWR)
545 29 20 27 10 15 14 11 5 _PP3VE SUS
C1202:
0.1

10%
6,3 5
0387
BYPASS=U0500. A24: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

5146 29 28 27 18 15 14 11 8 .

BYPASS=U0500. U18:

PCH VCCSUS3_3 BYPASS

SDF’CH 3. 3V SUSPEND RTC PWR)
P3V3_SUS

5146 29 28 27 18 15 14 11 8 .

BYPASS=U0500. AC15: : 6. 35mm

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

;Z éz PP3V3_S0
C1208i
0. 11 F;
6>< P

BYPASS=U0500. A32: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
§§_PP3V3_S0

ol
o K
C
T
|
I

5146 44 32 17 16 15 11 8 §

1 C1215 C1216
= o F oy
2 5 2 85

BYPA%EAg%s%sA%OA?g :356'8%27 6. 35an-

PCH VCC3_3 BYPASS

3V THERMAL PWR
573 (PP V33 SO )

29 24 23 18 17 15 13 12 11 &

60 53 47 46 40 36 35 3a 33 32

BYPASS=U0500. AB36: : 6. 35

PCH VCCHSI O BYPASS
(PCH 1. 05V PCle PWR)
PP1V05_SOSW PCH PCl E

60 51 8

=
3
OWI

60 51 11 8

P

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

PP1V05_S0

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

S
<ET
|
I

1C1251

0y
? 85

N R . ssm L

1 46 40 32 17 10 15 11 0 g, PP1VO5_SO
C1255 1
2 o/
CERNI' X
BYP; = Y22; 12 7
PRt B208%%221 26" Totrm

CH VCCHSI O BYPASS

(PCH 1. 05V SATA PWR)

PP1VO5_S0SW PCH SATA

60 51 11 8

PCH VCCHSI O BYPASS
(PCH 1. 05V USB3 PWR)

*

PP1VO5_SOSW PCH USB3

1262

CERM'X

B P PAR 05 A

a8 38 s

1C1257
0. 1UF

C1252

BYPASS=U0500. R\L(PASSGL?%?’OO Q](

C1268

2*51

PP1VO5_S0
1 C1264
W
2 SoRy X6S
BYPASS=U0500. AE13: : 6. 35nm
PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1VO5_S0
ClZZ(gLClZleClZZZiC1223L C12 C121251_
9T 9T 9T ST 4
AJ 5i

021

51 46 44 32 17 16 15 11 8 &
8o

5146 44 32 17 16 15 11 8 §

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)

5146 44 32 17 16 15 11 8 &

60 51 48 46 16 12 11 8

PCH VCCACLKPLL FI LTER/ BYPASS

(PCH 1. 05V ACLK PLL PWR)

PP1V(

C1260 1 1 266lC1267 Cl261 1C1263
12 e — 0 12 I; 2°°Q,UF
CER"’b%g z 9 @%5¥2 2 85,
6. BYP; =0500. 5::6.3
BYPA%%.:&&%°%’%%§3¢\E§§§E§“83%3 o 6. 35mm AVPASE s 0b7 NaB: :%ﬁ‘?smn_
CRI Tl CAL
L1270
51 46 44 52 17 16 15 1 5 s _PP1VO5_S0 R1270 2. 2UH 240MA- 0. 2210HM
??7mA Max 1 0 2 PP1VO5_ SO0 PCH VCCACLKPLL R Y Y L2
1 Sf‘é’\,gv @;EXESQV‘B \T/“=8: EW 0693

C1271l C1273lC1274l E

20%
X5R- CERM 2 2
0402

552008

. AK35: :

12.

BYPAS
7mm

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCOCLK PVR)

BYPASS PP1V( P | BYPA%%?’%%‘):?JO%%. Lﬁ% 7 T35,
PCH VCCSUSHDA 2 oA Vax il
(PCH 3.3V/ 1. 5V HDA PWR) i ?%4 vcl:cogngsug -
60 a6 40 17 5 _PPLVS_S0O .
T G2y w51 an 10 2022 1 o _PPLVO5_SUS
12 10 l = 20%
K °/ ? G xes 1C1228
CER"’E% R BYPASS=U0500. AL37:.:13, 7o 5S=U0500. AL37: : 6. 35nm é%m 65
BYPASS=U0500. WL.: : 6. 35mm BYPASS-U0500. UL6: - 6
PCH OPlI VCCAPLL FI LTER BYPASS 1
(PCH 1.05V OPI PLL PWR) =
B ngso PP1V( PCH_ V! LL_OPl .
1 /\/\/\/2 Ko 107 57mA Max
5% — .
eb'@w NO STUFF | No sTUFF ] NO STUFF ] NO STU
80 1 C1288 C1289 1
F L
PCH VCCSATA3PLL FI LTER BYPASS
(PCH 1. 05V SATA3 PLL PWR)
w0 s 0 _PP1VO5_SOSW PCH SATA nggo PP1V05_SOSW PCH VOCSATA3PLL ..
??7mA Max 1/\/}/\/ /’35?—(;\’\6 Vas 1075 W 42mA Max
5% s
Wel¥ NOSTURF | NosTU NOSTUFF
C1290 1 Clzzo%% 1 C1292 F%vlwo5$g£| I\_/EE':/ ggAss
T T o PP1V05_SUS R1285 PP1V0O5 SUS PCH VOCACSCSUS .
2 60 51 48 46 16 12 11 8
X5R- CERM X5R- CERM SERM X6S 0 22
0402 0402 ?2?2mA Max 1W\,2 VolraGeRT o5V o 07 mA Max
BYPASS=U0500. T33; .12, BYPASS=U0500. T33: : 6. 35nm 5% :
T G e o eed e sten dosTER | g,
= 1 1 1 1 1
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS SOUE : m O
A (PCH 1. 05V USB3 PLL PWR) 01 2 0% %
0o uo _PP1VO5_SOSW PCH USB3 2. 2U++ ZW 2210Hm PP1V05_SOSW PCH VCCUSB3PLL 4 X5R- CERM SR X6S  FSYNC VASTER=J02 DEVMLE SYNC_DATE=00 23/ 2013
?2? | 1 2 TH=0. 075" Mv  41nmA Max _ . . TTTEE
27mA Max 0603 NEERT V65D BYPASS=U0500. T21, (12 Jopy 0.T21::6.21nm PO.' [kcoup| | n
NOSTUFF
C1295:| C1296: 1 C1297 d} Appl e | nc <SCH_NUM>| D
20UF — ~20UF - L .
BT M T %gm s o <EiLABEL> |
R Gy oR ghe NOTI CE OF PROPRI ETARY PROPERTY: BRA
= e = M CR'\MICNCCNTAINEDHEREINISTHE <
BYPASS=U0500. E\?éAs%%uggﬂb 135 : 12. 7om lBYP S=U0500. T35: : 6. 35nm IE‘EDLE&SSOQPAGQEE;YTE)FT@ FQLONNG \IC:I |>
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 12 OF 130
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 Il NOT TO REPRODUCE OR COPY I T e r—
as well as fromclarification email, from Srini, dated 9/10/2012 2:11pm ':L;‘E’[;OGF:TE\S’E&SS;VELDBUSH'T'NW“CLECRPART 11 OF 75

1.
C1272
/=

Y%

RV X6S
201

P
107

\/

S=U0500. AK35: : 6. 35nm

KPLL & 1.
31mA Max

60 51 48 46 16 12 11 8

PCH VCCAI DLE BYPASS

PP1V05_S0

lC1265

RV X6S

BYPASS=U0500. T31: : 6. 35mm

PCH VCC BYPASS
(PCH 1.05V SUS PWR)

PP1VO5_SUS

BYPASS=U0500. AGL14: : 6. 35mm

PCH VCC BYPASS
(PCH 1. 05V SUS USB3 PWR)

PP1VO5_SUS

C1226

01

C1229
=

RV X6S

201

1C1227
=

2 SERY X6

Y%
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w0 a5 13 5 _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* 'R1303 'R1301 =
20K 20K 1M +s > PCH_CLK32K_PM C - [rTOA U0500
1/ 28W %&ow %&ow Nex—CZ|Rroxe. BROADVELL - MOBI LE- Y- B SATA Port assi gnnents:
281, 5201 2201 (5 g:GAzo)
PCH | NTRUDER L - J5]| NTRUDER* SATA_RNO/ PERNG_L3| V36 o NC_SATAO_D2RN NO TEST=TRUE
PCH | NTVRVEN H6 || NTVRVEN SATA_RPO/ PERP6_L 3| V38 \TAO_D2RP T=TRUE
- Unused
. o SATA_TNO/ PEFNG7L3_‘J;_MMT TRUE
PCH SRTCRST L - DBJSRTCRST E|  sata Tro/PETPS_L3 .+ NC SATAO R2DP  NQ TEST=TRUE
PCH RTCRST L - AB{RTCRST*
e SATA_RNL/ PERNG_L 2| T37 NC SATAL_D2RN —TRUE
C1300* Ji(f 1303 RI302") . p HDABIT ok R1310 33 2 o HDABIT CLK R 16 [roa_BaLY 1 250_SCLK SATA_RPL/ PERPG_L2| T39 NG _SATAL LPRE TETRUE sed
i( °/; > i( °/ 11 28% §L%&7§EZE§E@F%E: 1.27mm SATA_TN1/ PETN6_L2| T43 NC SATA1 R2DN ) T=TRUE nuse
2 —‘74 g N o 0 qom—HDA_SYNC R1311 33 1 2  HDA_SYNC R L4 HDA_SYINE 799! SATA_TP1/ PETPG._L2| V42 NC_SATAL_R2DP___NQ TEST=TRUE
2 BlAcE RERRNos E 4 1. 27mm
| o0 10 qoomp—HDA_RST_L R1312 33 1 2 e HDA RST 39 |HDA_RST*/ 1 25_MCLK SATA_RN2/ PERNG_L1| Y38 o, NC SATA2 D2RN NQ TEST=TRUE
ﬁLA&E ﬁ%’fﬁsoozc.lg 1.27mm SATA_RP2/ PEW67L1LMM =TRUE
= 68 64 40 HDA _SDI NO - -10 |HDA_SDI 0/ 1 2S0_RXI Ol _ Unused
. " NC FDA SDINL 1608 o1 1/1 281 100 gk SATA_TN2/ PHM7L1%WT TRUE
= (pr) 2 SATA TP2/ PETPe_L1| WAl g NG SATAZ2 R2DP NO TEST=TRUE
33 o8 17 N3
= «0 qgy—HDA _SDOUT R1313 L z pL;CEHEEﬁR—SngerRl p— FDAPRS. b PRs TP SATA_RN3/ PERNG_LO| V87 o, NC SATA3 D2RN _NO TEST=TRUE
_NEAR= N1 Y36 =
TP_PCH 12S1_TXD N5 |HDA_DOCK_EN*/ | 2S1_TXD SATA_RPS/ PERP6_LO NC_SATAS LPRE = TRUE Unused
TP PCH 12S1 SFRM o N7 |pA DOCK_RST*/12S1_SFRM SATA_TN3/ PETNG_LO| AB42 NC SATA3_R2DN ) TEST=TRUE
SATA_TP3/ PETP6_LO| AM1 g  NC SATA3 RPDP NO TEST=TRUE
TP_PCH 1281 _SCLK - N9 |j 2s1_saLk
SATAOGP/ GPI 84| F29_ o, XDP FW PMVE L Ty =
29 R
. PP1VO5_SUS wiom XDP_CPUPCH TRST L o OMjpcr TrsT ST G ST A G s e L BT D "
o6 16 rmy—XDP_PCH TCK - KL7 IPCH_TCK (1 PD) SATA3GP/ GPI CB7| L26 o, XDP SSD PCIEO SEL L am s
NO STUFF (IPU - Flex 1O strap only)
R1304! o 10— XDP_PCH TDI S22 IPCHLTON (1P SATA I REF| L42 PP1VO5_SOSW PCH VCCSATASPLL ,
1%5 68 16 @MF’O‘LTDO g
1/ 33W [ 1
01085 , o 1 Ey—XDP_PCH_TVS K15 [PoH TV (1 PY) 7 RSVE(&(NC ?0}03‘1?(0
NCx—PL7 IRsvD L 82 o nC %"zow
PCH PMIEST RST &26 |PMIEST_RST 2 I}ACEiNEAR=l,0500. L44: 2. 54mm
NO STUFF s 2 TA cL16 |37AcK SATA_RCOWP|_L44 PCH_SATA_RCOVP
C1310é 1 NCx—S5 |RsvD SATALED* |5G30 P ATALED L M
Fy—
i
0201°1
CRI TI CAL
OM T_TABLE
U0500
BROAD\/\ELL I\/OSI LE- Y- B
w<r2m R1372
o5 06 02 20 PCI E_CLK100M TBT_N AD29 |0 KOUT PGl E_NO XTAL24_ IN_ARM4 o SYSCLK_CLK24M SB R LN 2 SYSCLK CLK24M SB ¢y »r
68 64 62 20 PCl E CLK100M TBT P AC29 |cLKOUT_PCI E_PO [} XTAL24_OUT| APAS \~ 1.5V -> 1.1V y AW
62 20 12 TBT CLKREQ L B33 lpCl ECLKRQD*/ GPI O18 % R1371§ 05"
t o
NC PCl E_CLK100M FWN ADBO | KOUT_PCI E_NL Bl NC 3
w NC PCIE CLKIOOM FWP o, AC30|q KoUT_PCIE_PL é rsv( [ Brag 2 ¥ 201,
FW CLKREQ L ) %?ow |
2“PLACE_NEAR=U0500. A38: 2. 54mm -
68 22 PCl E_CLK100M AP_N AE30 |cLKoUT_PCl E_N2 DI FFCLK_BI ASREF|_A38 PCH DI FFCLK_ Bl ASREF
oo @m PO E CLKIOOM AP P~ o, AGS0|aKouT_POlE_P2
212 AP_CLKREQ L P25 |pc ECLKRGR* / GPI RO TESTLOW AC33|_AC33 PCH TESTLOM R13 9? iOE DYV
w 2 coop_PCLE_CLK100M CAMERA N AG34 |y kaur_pal E_ne TESTLOW ADS3, /D83 PCH TESTLON® 1507 ok AV s e i asnecd
PCI E_CLK100OM CAMVERA P AD34 TESTLOW N14| N4 ECH_TESTLOWS -4 10K 1 2 4
o0 25 MR g ——CLKQUT_PAE_P3 TESTLOW Mi5|_MI5 PCH TESTLOM [393 10K LAANZ o [
24 12 CAMERA CLKREQ L P27 |pci ECLKRQB* / GPI C21 5% 17 32W NF 0I005]
o 0150 POl E CLKIOOM SSD N o, AF29 io KoUT_POI E_N4 CkouT_LPC 0| KIS g  LPC CLK2ZAMSMC R~ rormyiree
o o o0 g PALE_CLKIOOM SSD P AE2 0L KAUT_POI E_P4 [gpﬁo% po 1] L1 TP_LPC CLK24M LPCPLUS Ry 0. o
54 12 D KREQ L D85 |pCl ECLKRQA* / GPl 022 (
NC PClI E_CLK100M SDN AG33 |0 KOUT Pl E_ NS CLKOUT_| TPXDP_H_AE34 TP_| TPXDP_CLK100MP
« _NC_PCI E_CI KI00M SDP £33 |ci Kot PO E Ps CLKOUT| TPXDP_N_AG31__g TP_| TPXDP_CLK100MN
SD CLKREQ L G30 |pcl ECLKRQE* / GPI €23

PP3V3_S0 o 13 13 15 17 10 23 24 29 32 33
2451361506 8, 725%807 % s

R1375 100K LAAA 2t sar——orors PO SATALED L
R1340 100K 1 2 SD CLKREQ L
RT341 100K 1 WAz 5% T732W W U005 CAVERA CLKREQ L
R13 2 100K 1m2 5% 17 32W NF 01005 AP CLKREO L
R1343 100K 1 2 50 T732W WMFOT00S pvy oy KREQ |
R1344 100K 1m2 5% 1732W W 01005 TRT () KREO L
R13 5 100K 1/\/\/\/2 5% 17 32W M- 01005 SSD CLKREO L
R1346 100K LANA 5vI732W WFUT00S iy PVE_L
R1347 100K 1 2 o% 1732W M- 01005 pcH UART SSD L_BT_H

A 5% 17 32W M- 01005

1

SYNC MASTER=J92 W LL SYNC DATE=04/10/ 2013
TLE

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

SCH ‘NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

v
<E4LABEL>
THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPL|
THE POSESSOR AGREES TO THE FCLLCW 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
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CRI TI CAL
OV T_TABLE s
U0500
BROADVELL- MOBI LE- Y- B
BoA D
D (8 OF 20)
SYSTEM POAER MANAGENENT
o SVC PCH SUSACK L g Ditdgiuce (| oy DSWRVEN| Gl4 g, PCH DSW/RVEN
nummyPMSYSRST L g E264q peser DPWROK| 7 o, PM DSW PWRGD (T %
NO STUFF o DM PCH SYS PWROK £22 |ove, porc (1PD- DeepS) WAKE P10 g PCIE WAKE L am e = 1R{‘2551TUFF
R1400° + oy PM_PCH_PVWROK > F9JPCH PYROK CLKRN'/ GPI 82| B35 g PMCLKRUNL i 100K
a2 - PMPCH APVROK 922 |apurak SUS_STAT*/ GP1 B1] D25 g LPC_PVRDWA L o - Hhew
01085, . PLT RESET L ) A SUSCLIY GP1 052] B27__ g PM COLK32K SUSCLK R g =2 o0 2
o ry—PM RSMVRST L > FlRsvRST SLP_s5*/GPI063| A8 g PMSLP S5 L~ mErusas =
2 SMC PCH SUSWARN L o, DB [SUSWARNY / SUSPVRDNACK/ GPI 080 SLPsarHS g PMSLP S4A L~~~ myussaes
—
31 16 13 PM _PWRBTN_L 1022 PVWRBTN¢ ) SLP_S3* 3&‘%@ 13 31 46 52
= SMC ADAPTER EN . M7 ACPRESENTICRI Qo1 SLPARCLE g PMSLP AL mE;es
a1 13 PM BATL. L HL7 |BATLOW / GPI O72 SLP_SUS* D27 PM SLP. L 13 46 51 52
75 a6 33 31 13 PM SLP L @24sLp_s0* SLP_LAN* [5K19 TP_PX LP_LAN L
TP_P LP AN _L J18 |SLP_W.AN/ GPl 29
CRI TI CAL
OM T_TABLE
C UO500 C
BROADVEELL- MOBI LE- Y- B
BGA
(9 CF 20)
s mEDP_BKLT PWM o BWIIFpe priCTL a DDPB_CTRLCLK| BP43 DP_TBTSNKO_DDC CLK 18
4
w015 ¢ EDP BKLT EN BRA2 [EpP BKLEN & (P%Pﬂ%%;A Enaz P TEISHK LALA *
o DDPC_CTRLCLK|_BP41 NC DP_TBTSNK1 DDC CLK o
s qm—EDP_PANEL PWR o, BMO|Fpe vDDEN @ (PRESCTREOATA BRI gy NC DP TBTSNKI DDC DATA o
64 62 28 13 HPM 1 2C I NT_L K35 [pI RQA*/ GPI O77 >
- SMC_RUNTI ME_SCI_L F31 |p| RQg*/ GPI O78 3
=M RUNILMVE SC1_L g B4
- HDM TBTMUX_FLAG ealoirac i ore |5 DOPB_AUN_Y29 DE_TETSNKO ALKCH -GN e
- D>—oob BoOT " >y RO/ G 086 a DDPC_AUXN Y25 gy NC DP TBTSNK1 AUXCH CN e~ o
642313 (TRY—22 DI g0
DOPB_AUXP|_W26 DP_TBTSNKO_AUXCH C P 2 66 ]
- PCl P L B25 PVE* (1 PU) 5 DOPC_AUXP| V25 qug, INC DP TBTSNKI_AUXCH CP o
a
o 13 @@m—OOD_PWR EN L o V29 lcpi 085
o 12 qoo—HDOM TBTMUX_LATCH - 30 1GPI CB2 DoPB_HPD| Y30 o, DP TBTSNKO HPD
22 1 BT LOWPWR L - F35 |cp1 54
) - v29 NC_DP_TBTSNK1_HPD .
ot 10 12 ooy AUD_PWR_EN - B3 lcPice1 POPCHPD =" —gm— =2 ST ——m
o0 22 13 OO} AP_PClI E_DEV_WAKE > C39 |epl 063 EDP_HPDL V29 o, DP_| NT_HPD ey

PP3V3_S5 811,15, 15,17 22 33 97 46 47 51
PP3VS_S0 B T
R1405 1. 00K ; 2 PM PWRBTN L 13160
NN 55— 1732w 01005
R1410 10K 1 2 PM BATLOW L ma
NN 55— 1732w 01005
R1452 10K 1 2 PCl E WAKE_L 122
NN 55— 1752w 01005 —
R1455 10K LAAAZ oo PM CLKRUN L ma
5% 1 W 1005
R1460 100K LAAAZ PM SLP_S5_L -
R1461 100K LAAN2 5% 1732w M 01005 p\v S PS4 L 1315 31 46 52
R1I462 100K LAAAL 5% 1732w W 01005 p\S) p S3 | 1331 a6 52
R1463 100K 1 o 0% 1732W M- 01005 ph g p SO L 13 31 33 48 75
RIZ64 100K 1 A\, 5% T32W T 01005 by SLP SUS L o o
R1465 100K 1’\/\/\/2 5% 1732w M 01005 pyi1 g p A | 13 48
NN 55— 1732w 01005
| R1430 100K 2 EDP_BKLT_EN
[ RI43T 100K 1 ,\\Y2 5% 132w W 01005 Epp pANEL PWR 1355
R1440 100K NN 55— 1732w 01005
R1 1 2 HPM | 2C I NT_L 1320 62 64
A RIZZ1 100K 1A\ 2 5% T732W W OT005 gNe RONTI ME_SCL_L - A
adl 2 100K 1/\/\/\/2 ° HDM TBTMUX FLAG 13 63 SYNC MASTER=J92 W LL SYNC DATE=04/10/ 2013
R1443 100K 1 2 5% T732W W UT005 5o pooT oo o T
A\ 57— 37ww—oTOTS PCH PM PCl / GFX
NO STUFF
10K o2y aneme s
R1444 LA Z—sr—rrmr——omos B QAL PR L ok le | <SCH_NUM>
R1445 100K 1,,n 2 aDD PWR EN L Apple Inc. st
R1446 100K LAANZ °Z° T732ZW ™ OTO00S N TRTMUX_LATCH 15 63 = <EALABEL>
R 7 10K LAAAZ 5% T732W WMFOT00S g1 | G PWR_L 1522 NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 % 1s2w M 01005 AUD PWR EN
T NN\ S5 37w 01005 a0 ee PHEPR ETARY | PROPERLY 0N APRCECT NC S THE
R1 O 100K 1 ’\/\/\/2 AP_PClI E DEV_WAKE 13 22 64 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 32W M- 01005 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 130
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
66 sa@%‘ﬂfﬁ%i&l LD500 r usazm%@zs 64 67 Ext A (LS/ FS/ HS
« o (>_PCLE_SSD_D2R_P<0> o AGi1|perps L0 BROADVIELL- MOBI LE- Y| Busaoro| VIZ g USB EXTA P oiae ¢ )
SSD | ane 0 o 22 qom—PCl E_SSD R2D C N<0> o=— Y0 IPETNS_LO (11 EgJEAZO) usB2NL T9 B_EXTBN
w2 @m- PO E SSD R2D C P<0> o, AUW2IpeTPs L0 USg2P1| V10 NG USB_EXTBP o Ext B (LS/ FS/ HS)
66 64 PCl E_SSD_D2R N<1> AD40 [pERNS L1
6 @—‘_ ! Y10 22 67
66 64 PCl E_SSD D2R P<1> AE41 |PERPS_L1 £:§$ Y8 USE E¥ :;I BT
@ R - gy USB BT P oo
D SSb lane 1 wn oy POE SSD ROD C N<l> o AWOlperys 1y
o @p PO E SSD R2D C P<1> o, AW2|peTPs L1 UsB2N3| _AB10 NC USB_| RN o IR
usezPa| A9 8" NC USB_I RP & o
oo —PCILE SSD D2R N<2> g AF43 |perns 12
oo PCLE_SSD D2R P<2> g AD42 |peRps |2 UsB2n4| V@ NC USB_TPADN o o7 Tr ackpad
SSD | ane 2 - PCl E SSD R2D C N<2> 842 |perns 12 UsB2PA| W gug NC USB TPADP ~~ peyeier
w 23@ PCl E_SSD R2D_C P<2> =240 IPETPS_L2 usB2Ns| V8 TP_USB 5N u d
use2Ps| 17 TP_USB 5P nuse
oo PCLE_SSD D2R N<8> g AF42 Ipepns 13 ., —
4 PCl E_SSD_D2R_P<3> AGA3 |pERPS L3
oo PCLE_SSD D2R P<3> g, AGI3) _ V6 CAMEI
SSD | ane 3 USEZNG| YO gy NG USE CAMERAN s Reserved: Canera
o2 @m-PCE SSD R2D C N<3> o, BB41IpeTNs (3 USB2P6[ 15 gy NC USB CAVERAP .,
oo @m PO E SSD R2D C P<3> o, BB43|peTP5 13
UsB2N7|_Y6 NC USB_SDN o .
wamm— PO E AP D2RIN ~ ADSS bR USB2P7| V6 g NC USB SDP Reserved: SD (HS) —
womm PO E AP DZRP 5 AG9|prres
i V4
Ai rPort o PCIE AP R2D C N AY41 |pETRG USBi'\B T $E USE 8:;‘ Unused
w22 @m— PO E AP R2D C P Y43 [PETP3 USB2P8
Y4 TP B 9N
wonmy POE CAVERA DR IN o AW lpegu U e Unused
Carer a oo sy POl E CAVERA D2R P~ g A0 IpeRps L(1PD)
o 25 PCl E_CAMERA R2D C N AVAL |pETng w USB3RNL|_AJ41 USB3 EXTA D2R N o e o USB3 Port Assignnents:
oo @m PO E CAVERA RRD C P~ o, AVA3 |pETP4 5 @ usB3RPL| AMIL o,  USB3 EXTA D2R P 2o o o7
s Ext A (SS)
o 6 PCl E_TBT D2R N<0> AF38 |pERNL/ USB3RNG USB3TNL :gi £Eg EerXlﬁ gg g rl;l 20 67
C wop_PCLE TBT D2R P<0> o AE39 |perey/ USB3RRS uss3TP1| B0 g USB3 EXTA R2D C Py o
Thunderbol t |ane 0 o o2 PCI E_TBT_R2D C N<0> BD41 | pETN/ USB3TNG USB3RN2|_AME3 NC USB3 EXTB D2RN rmyes or
68 62 PCl E TBT R2D C P<0> BD43 |pETP1/ USB3TP3 USB3RP2|_AK42 NC USB3_EXTB D2RP 64 67
A} e EEE— A Unused
o » mUSB3_EXTD D2R N o AH42 |oEno) Useara ussama| Bl Nc Usas BXTB R2D oo
v USB3_EXTD D2R P g AJ43 |pERP2/ USBIRPA USB3TP2 o4 o7
Thunderbol t |ane 1 o 2 oy USB3_EXTD R2D G N 40 |pETNe/ UsB3TNG USBRBI AS* |[yB13 2 PCH USB_RBI AS
oo @m-USB3 EXTD RRD C P~~~ o, BCA2 IpETP2/ USB3TPA USBRBI AS| D13 | PLACE_NEAR=U0500. B13: 2. 54nm
1
AT41 &(NC ZRozj_‘%?O
NCXaTas]) RsvD revo([ 13 5 & %ﬁow
2201
oco*/ GPl oa0|_EL18 XDP. B _EXTA L 14 16 28 62 63 64
PCH PCl E_RCOWP F41 |pcl E_RCOWP oc1*/ GPl on1| E22 XDP_USB_EXTB_OC L 14 16 64
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL oc2+/ aPl oaz| H21 - XDP_USB EXTC OC L Van EURU =
A1 |pCl E_I REF oc3*/ Gl 043 D21 XDP. B_EXTD L 14 16
R1500*
3. 01K
1/2§4"v:"o CRI TI CAL
PLACE_NEAR=U0500. F41: 2. 547012 OM T_TABLE
U0500
BROADVELL- MOBI LE- Y- B
BGA
_ LpUy (7 OF 20)
o a1y LPC AD<0> R1540 33 LAAA 2y LPC AD R<0> P13 |, N SVBALERT+/ GPI 011 K21 o, PCH SMBALERT L 14
B o0 a1 LPC AD<1> R1541 33 2 5% 1732W LPC AD R<1> M3 |\ aD1
<< q svecLK| P21 SMBUS_PCH CLK 16 34 60
o @y LPC_AD<2> RIDAD 33 1 \)\A2 LPC AD R<2> RL4 || App (B21 ¥ SMBUS POH DATA o
o n @y LPC_AD<3> R1543 33 LAANZ 5% 17 3ZW LPC AD R<3> K13 |\ aDg Q SVBDATAL 222 qpuegp—2VELD AT UAIA (BMy 10 3¢ 68
5% 1I732W -
o qm LPC FRAVE L R1544 33 1, \p2 LPC FRAVE R L g PR} cone g SMLOALERT*/ GPI 60| F21 g WWOL_EN M
E— % sMocLk P19 g SM PCH O CLK oy e 6o
wrom—SPl_ KR o 6isp e SMLODATAL B19 g g SM. PCH O DATA  ~mmy s oo
SPl C0 R L 27 i SML1IALERT# pul | -up not provided on this
o0 3 Q= ————=————@=———— (ISP _CFRY SML1ALERT*/ PCHHOT* / GPI O73|_H8 P 1IALERT_L 16 2 page, may be wire-ORed into other signals.
TP_SPI _CS1_L o W7:SPI,@§3>U)_ SML1aLK cP ors|_cla 1 st 20 05 o0 e Ot herwi se, 100k pull-up to 3.3V SUS required.
TP SPL_CS2 L o Klep copyd SMLLDATA/ GPI O74] AL4 SMBUS SMC 1_SO_S 0130 36 53 00 72
D3
68 37@M“_1 Sﬁl PM:ISDLD)
oyl _MSO gy B23Isp M5 X (1PUIPD) cL_aK D23 o g NCCINKCGK o
57 gy SPl_| O<2> =27 ISPl & g (1PU1PD) CL_DATA H23 o g NC CLI NK DATA o
o7 1By SPI _| O<3> — J26 |spy (lg%) CL_RST* [5K23 > NC CLINK RESET L
PP3V3_SUS 051 10 15 18 27 20 20 46 51 60 Y
A PP3V3_SUS 8 11 14 15 18 27 28 29 46 51 60
R1580 100k SYNC VASTER=J92 DEVMVLB SYNC DATE=06/ 28/ 2013
R158 1 2 XDP_USB_EXTA OC L 1016 28 62 63 54 ST
RISST 100K 1 Nz o7 TT32W W OIS xpp S ExTB_OC L oo PCH PCl e/ USB/ LPC/ SPI / SMBus
R1I582 100K LAAN2 o% 1732W WM 01005 xpp ysp EXTC OC L 141 i E o semnen sk
RI583 100K 4 W\, 5% T32W M UI005 \issp EXTD_OC L d} Appl e | nc SCH_NUM>
R1548 1.00K 1 2 i w—oToos SEL L 052> e L -
1. 00K i
AN 23— zzww—oToms oL 9532 e NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
100K 1 5> 5% 1732W W O0I005 \Wy " EN PROPRI ETARY PROPERTY OF APPLE | NC.
/\/v\/ - 14 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 32W M- 01005 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 15 OF 130
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 GROUP BOM OPTI ONS ’ PP1V05_S0
60 5146 44 32 17 16 11 8 6
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H
PP3V3_SO R w0001 00 > PM SLP S4 L
SSD_LPSR: S3 CRI TI CAL
RAMCFG3: H RAMCFG2: H R1634* OM T_TABLE
R1631* 'R1636 100K
100K 100K 1330 Uos500 THERMIR! P* Pul | - up/ down on chi pset support page (depends on TBT controller
% 5% VF BROADVELL- MOBI LE- Y- B
1/2@}@‘7 § Sow 01005 , BGA RON/GPIB2| B4 o, TBT CIO PLUG EVENT L s e Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 . YOP PCH USB3PHY PC 0 Rmusw/éslgas:yzsgyesu o |9 SER RQL_E34 LPC SERl o Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0). D
15 16 18 E i -
D 15 16 18 16 16 15¢gy—XDP_M.B_RAMCFGQO o Cl8|epi o8 = PCH_CPI _RCOVP|_AB4 PCH OPI _COW
- o] AJL PLACE_NEAR=U0500. AB4: 2. 54mm
s 16 10 o 15 PCH GPI 012 o JAlLAN PHY PYR CTRU P a2 |B RvD( BTHEY ne 'R1655
15 16 1 D -
» @m—IP_MEM VDD SEL _1V5_L &—25cPials (1 PD- RSMRST#) . ‘}‘%03\/
16 15¢gy—XDP_LPCPLUS GPI O - 26 lcPiale GSPIO_CSt/GPIoB3| D0 o, MKEY SPI CGS L~~~ oy zgél
16 15 rmy—XDP_PCH _GPI O17 - BlicPiar GSPIO_CLK/IGPIoBal G34 o, MKEY SPI QK =~~~ mmyises
w15 qom—SD_RESET L - 22 cPi R4 GRELp-MSOGPIo8s| 36 gu MEKEY SPI_MSO  cmu e =
18 16 15 13 o 21 15 ry—SMC_ WAKE SCI_ L - K17 IGPI 27 (1 PD DeepSx) 23|SB|:»°PWE ‘r%" cBe[ K33 M KEY_SPI _MOSI oo s e
o 30 15 rmy— T PAD_SPI I NT_L - 25 [Pl o8 GSPI 1_CS*/ GPI 087 L34 TPAD SPI_CS L oD 5 %0 6
. B15
o 15 @m—1PAD USB | F_EN - GPI 26 o GsPI1_ckicrices| ML g TPAD_SPI _CLK oD 5 %0 o —
. F25 T
— o1 50 15 o SSD_PVR_EN - Pl 86 5 FPRLj_M S/ P 0| F37_ o TPAD SPI_M SO am e w0 o
PCH TBT PCIE RESET L - 28 lcpios7 GSPI_NOSI / GPI co0] HBS_ o TPAD_SPI _MOSI oD 15 0 o
s 15 [T AUD WAKE L - F15 [Pl 058
16 1oqr>_XDP_SDOONN_STATE CHANGE L | 015 |epi oo UARTO_RXDY GPI 0011 B5 g PCH BT LART DZR ____ 1520 or
- 1s SD PWR EN . L18 |cp) 044 UARTO_TXD/ GPI @2% 15 23 64
o 15 @om—1BI_PWR EN : B29 |apl 047 UARTO_RTS*/ GPI o3| M3 o, PCH BT UART RTS L 15 23
1 g XDP_JTAG | SP_TCK - K29 o1 08 UARTO_CTS*/GPlcoa| M1 o,  PCH BT UART CTS L 15250
1015 @ XDP_JTAG | SP_TDI - B31lcPioto UART1_RXD/ GPI 0| P29 o, PCH UARTL D2R e
6 15 JTAG TBT_TMS_PCH - F331cPI 050 UART1_TXD/ GPI O1|_H38 PCH UART1_R2D 15 6 PLT RESET L 13 15 16 18
C an - . | 108 o PCH UARTI |
o 15 o PCH_PCI EPHY_PC D29 |HSI 0P/ POl EPHY_PO/ GPI O71 UARTL RST*/ P2l N3O o, JTAGISP TDO R1691*
20 15 qom—TPAD_SPI_| F_EN - El4lePias UART1_CTS*/GPIca| N30 o, PCH UARTI CTS L~ 100K
ey ML9 1/ 32W
10 10 15¢gry—XDP_M.B_RAMCFG3 - GPI 014 | 200_SDA/ GPI 01 N36 AP_S0I X E_L 15 22 64 01005,
57 15qEry—SPI ROM USE_MLB - L7 |cPioes O l2co_SCL/GPICE| Re2 o AP RESET L o 2
o 20 15 qom—CAVERA_PVR_EN - P23 lcPiots g
o L22 | o6 1 2C1_SDA/ GPI 06| I37 o, 12C PCH 1_SDA 15 26 34 04
D M.B RAMCEGL ol l2c1 ScL/GPIo7| M3 o, 12CPCH 1 SCL  waww
18 16 1@yt WD TVAVILEIOL g
R1639!| |'R1629 wwws@y XDP MB RAMCGFG2 g Bl7icriol0 SDI O_CLK/ GPI 064] N34 SW TCH _EN R
— 11?333'% %;%Sv'v( o1 59 15 @ SSD_SR_EN_L > E30 |DEVSLPO/ GPI CB3 SDIO VDY P cos| HA0__ o BT PVIRRST L D s o
01005, | ,01008 sz o AP SOILX WAKE SEL g  R36spiQ PONER EN GPI O70 (PRI 0061 R0 g PCH STRP TCPBLK _SWP L e - Requires connection to SMC via 1K series R
s ¢ SSD RESET_L 31 [DEVSLP1/ GPI CB8 SDI O D1/ GPI 057&‘.%@15 63
573 PP3V3 SO 21 ¢om CAMERA RESET L 41 [DEVSLP2/ GPI 089 SDI O_D2/ GPI 8| I39 LCD | L 15 53 66
292023 19 1715 13 12 1 §
BupaRrRis 1. 00K
L R1641 1.00K 1,,,,2 S PCH TCO TI MER DI SABLE L34 ISPARLGR) PRy SDIO D3/ GPlos9| P31 o LCD PSR EN oD 5
PP3V3_S5 8,11 13 16 17 22 33 37 46 47 51
PP3V3_SUS St 10 15 10 27 20 29 40 51 00
PP3V3_SUS 811 14 15 18 27 28 29 46 51 60 s
PP3V3_SUS 8 11 14 15 18 27 28 29 46 51 60 232473 38 131813 17 4 gz PP3V3_S0
Eﬁgﬁ gOUS B 311415 10 27 20 29 45 51 60 15 MKEY SPIL_CS L R ""g 47. 0K 1A pp 2 L
83"34"35"36 130" 06 187783760 9537 d b es1s M KEY SPI _CLK R1661 47. OK 1 2 07
B BECMG S0 WWWq ZOWX.Com o . MKEY_SPI_M SO RIG6Z 47. 0K 1 \a/z 7 T732W W05 ] B
R1608 100K 1,,p 2 PCH_SATAPHY_PC 16 51 o315 _M KEY_SPI_MOSI RIG63 47. OK 1 \)\n72 0 7520 W OTO05 ]
R16 100K 1 > 5% 1732ZW WM 01005 PCH PCl EPHY PC . — _\_\4 5% 1732W WMF 01005
100K 5% 17 32W M- 01005 sa3015 _TPAD SPI _CS L R1660 47K LAAA2
R161 1 2 PCH_USB3PHY_ PC 16 51 TPAD SPI_CLK 5 47K 5% 1720W M- 201
100K 1 , 5% I732W WMF UI005 BT BWRRST L 67 30 15 RLOO 1/\/\/\/2 M
R1LO.L 15 63 6 47K 5% 17 20W M- 20T
R1I612 100K 1 o 5% 1732W M- 01005 pcH Gp| O12 67 30 1s _TPAD _SPI _M SO R100 1,\/\/\/2 . i
g "4 NV 5% 1732w 01005 e o7 30 15 _TPAD SPI _MOSI RIG667 47K LAAA2 Z" i:;ga T ;gi
R1614 100K 1 2 XDP_LPCPLUS_GPI O 16 R1668 47. 0K ”
R 5 100K 1/\//\/\/\/\/\/2 5% _T732W W 0T00S w5 poH GPI QL7 15 16 o4z 18 E$ E¥ UU2§ EQZS —‘“'Dg a7 8K AN A 5w razw—w—oTo0S
R1616 100K 1 p 5% T732W M- 0I005 g RESET | o423 18 AT - IAANA 5% 17 32W NF 01005
NN\ S50 T 32w 0T005 63 215 _PCH BT _UART_RTS L R1670 47. 0K 1 2 %
R1I617 100K 1 2 SMC WAKE _SCI _L 15 31 64 NN\ ~“—59% T 32w 01005
NN 5917 37W W 0T005 PCH BT UART CTS L R1I671 47.0K 1 2
R 8 iggﬁ LAAN,2 50" e r—oooeLEAR-SPL_L NT_L 15 30 64 ot e 21672 47 0K AN\ 5% 1732w 01005
Lol 2 >" TPAD B | F_EN N 415 _P RT1_D2R L . 2
— D20 AN A —sr—Trzrww—oTo0s Us s e o4 e P$ UUQRTl R2D : 373 27 0K 1’\/\/\/2 50 17 32W MF 0T0059 )
- 64 15 L .
R1620 100K G- PSR S0 »» JTAG | SP_TDO RT674 100K 1 /WA 2 5% T737W W 01005
1020 L0 sz B — 14 A VR AR
\-4 15 63 5% 17 32W
R1I623 100K 1mz o% 1732W M- 01005 \pp SDCONN_STATE_CHANGE L . 5 o1 22 15 _AP_SOI X_WAKE L R1676 100K 1 2
RS e T oz Pl i BTG o e BVENT T RIG 77 100 AN T s
R16 100K 1 2 °% TBT PWR EN 15 63 -
R1626 100K 1m2 ’:::o T73ZW WF UI005 o5 JTAG | SPTCK o 64 34 28 15 :gc ECH i S(D:LA R167 igE 1 i S ———
R1627 100K LAAAZ 5% T732W M UT005 w5 3 TAG | SP_TDI 15 16 o4 3020 18 NN 59T 37w 0T005
R1628 100K LAANZ o% 1732W M- 01005 3TAG TBT TMS_PCH 15 63 =
RI630 100K 1 \AA2 : 5 G ; 3133: TPAD SPI_I F_EN 15 30 =
£
R1632 100K 1,\/\/\/2 SPI ROV USE_M_B 15 37
A RI633 100K 1 a\p2 o T 22W W DTS CAVERA PVR_EN 15 2 o A
5% 1732w M 01005 SYNC VASTER=JO2 DEVM.B SYNC_DATE=08] 147 2013
R1637 100K 1 2 SSD SR EN L 15 59 64 T
R1 D‘:g 100K 1m2 :"0 1; ja g 3133:”:’ SO0l X WAKE SEL s 22 6 PO_I G:)I O M SC:/ LPI O
i 100K % TCH_EN 520 2 o AL
S A A5t gzw oo - Appl e I nc SCH_NUM>
R1 2 10K 1 2 LP ERI 15 31 -
65 NN 5% 1732w W 01005 CS RO L
R1693 100K L2 ENET MEDI A SENSE e NOTI CE OF PROPRI ETARY PROPERTY:
O 10K 1 5 5% 1732W WF 01005 | o | RO L THE | NFORVATI ON_CONTAI NED HEREI N | S THE
RLOJY 4 /\/\/\/ 15 53 64 PROPRI ETARY PROPERTY_OF APPLE | NC.
"__3“5 100K 1 > 5% 1I732ZW M 01005 LCD PSR EN THE POSESSOR AGREES TO THE FOLLOW NG
= NN\ 55— 32W—VF—0T005 15 63 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 130
Il NOT TO REPRODUCE OR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Ext ra BPM Pr ObepOI nt S 5146 443217 16 15 118 5 PP1V0O5_S0 I\/br ged ( CPLJ/ PG_I) M Ccr 02‘ XDP 5146 4432 17 16 15 11 8 & PP1V05_S0
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
o o rp—XDP_BPM L<2> 16y pp1 g2 XDP_CONN Use with 921-0133 Adapter Flex to wieo XOP CPUTDO o RIB10 51 i np2 o 0
XDP_BPM L<3> FZEM R J1800 support chi pset debug. VAN
o (TR PP1803 DF40 oDP- 0. 4V
YOP BPM L<ds FIEME ) R SoR% wie XDP_CPUTCK _ R1813 51 2,,, 1
o 6 [T & PP1804 |1QE__;]_0830 62 o1 = =] - T28mm 5% 17 20W MF zoll
o o my—XDP_BPM L<5> P2 3P1805 ;oé%w @, TDI and TMS are terminated in CPU. =
P SM —
s s [T XDP_BPM L<6> 1P,—\ IS::,,P1806 2201 9 ool
o 6 XDP_BPM L<7> 1 &5 o o, XDP_CPU PREQ L OBSEN_AQ 3 o OBSEN_CO CPU_CFG<17> .
D m SouEP1807 D DP_CPU_PROV L OBSEN_A1 — s OBSEN _C1 CPU_CFG<16> o
fancs L =20 01> o= L am
 + o> CPU_CEG<0> caspaTA A0 | Vg dools oot | caspata c CPy_CFG<8> pu—
o s oy CPU_CFG<1> OBSDATA Al —— 00 01l OBSDATA C1 CPU_CFG<9> am s s
14 00 13
o o rmy—CPU_CFG<2> OBSDATA A2 ——90 015 gt OBSDATA_C2 CPU_CFG<10> ame
o o oy CPU_CFG<3> OBSDATA A3 —>— 80 0l s OBSDATA C3 CPU_CFG<11> ame
20| 00 19
o « y—XDP_BPM L<0> OBSEN B0 =220 012l gt OBSEN DO CPU CFG<19> ame
oo XDP_BPM L<1> OBSEN_B1 — 2 23 s OBSEN D1 CPU_CFG<18> -
(anne L =510 O = L m
o s my—CPU_CFGe4> OBSDATA BO 25 g g 27 OBSDATA DO CPU CFG<12> ame
o CPU_CFG<5> OBRSDATA _B1 —— 20 29 s OBRSDATA D1 CPU CFG<13> s e
o s =70 01— s <am
olfe
XDP o o C—CPU_CFG<6> OBSDATA_B2 =10 0122 ome OBSDATA_ D2 CPU CFG<14> Vann LR
w01 o oy CPU VOCST PWRCD _ R1800 1K 1, 2 o o qp—CPU CRG<7> CBSDATA_B3 =20 01 o=e CBSDATA_[33 CPY LhGELb > am: =
- = . L2, mm 5% 1I7Z20W VF 20T 38 00 37
XDP XDP_CPU_VCCST_PWRGD PWRGDY HOOKQ T D ET | TPCL K/ HOOKA NG
o 12 PM_PWRBTN L R1802 0 2 XDP_CPU PWRBTN L HOOK1 20 014 g L TPCL K#/ HOOKS NC
—NEARSLRT0D. K1 2. 54mm ST Z0W 0201 VCC_OBS_AB R Py FE VCC_0BS_CD XDP
XDP « @m—CPU_PYR _DEBUG L HOOK2 =90 01 o= RESET#/ HOOK6 s XDP_CPURST_L R1805 1K 1 2 PLT RESET_L 1315 18
w0 5115 qom-PM PCH SYS PWROK R1804 o DAY S —— XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOK7 XDP_DBRESET L o VYV E‘E%&%Eﬁ_;%soo?%g; 2. 54mnm
° 50 5 o440 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
o 30 10q@ry—SVBUS_PCH DATA SDA =20 01 o DO XDP_PCH_TDO am e e e
68 34 14 [TR). SMBUS _PCH CLK SCL - 4650 53 TRSTIn XDP_TRST L
o 10 12 @ XDP_PCH TCK TCKL - 900l% - 1Dl XDP_PCH_TDI oD 5 10 o0
C o 10 s @gnXDP_CPU_TCK . TCKQ 20017 » VG XDP_PCH_TNS oD i 1 o0
XDP 60 5 o159 XDP_PRESENT# ORI TI CAL
16 12 om-PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP el XDP XDP
Pact RERR=0YB00 28 8mm C18041: [r1831 C1800: 64~ 63 1C1801 1C1806 QL840 XDP
0. 1UF —— } 1K 0. 1UF —— ) — 0, 1UF — 0, 1UF DVNSLOBVK- 7.5 0
5.0l 2] < Thow 55 2’2 2 0%, Tz % deal
ey e $ie onbel | 51850847 | e e i %“
o 0
L 1 1 S— T > XDP_CPU_TDO ame s
XDP_CPU PRESENT_L B CRITI CAL
NOSTUFF Q1840 XOP
1 o o~
(50/1832 Dl\/l\15L06V§;T§763u>J 3
20w _[ %
20201 —mms—m—DE”T_,w A PO ST L e vz e oo
-_| = . N mm o - VAKE_ =
¢—= XDP_CPUPCH TRST L ey s 12 16 66
=+ CRITI CAL = XDP_CPUPCH TRST Ly ¢ 12 16 o0
. QL842«~ XDP
PCH XDP S| gnal S DM\5|_06\/§;T5763§ (‘;
These signals do not connect to XDP connector in this architecture, only accessible
vi a Top- Si de Probe. Nets are |isted here to show XDP associ ati ons and to make cl ear i o " XDP DI
what restrictions exist on PCH GPl Os when Top-Side Probe is used for PCH debug. CPU JTAG I sol ati on —REARE 557 28mm o e = S oD -
PCH XDP Si gnal s Non- XDP Si gnal s a0 1 45 a0 20 3 20y EERYSL CRITHCAL
4740 97 33 2 4748 ag g, 842 » XDP
o 15y XDP_M.B_RAMCFQD Q1842
B XDP_USB_EXTA OC L XDP_USB_EXTA OC L 0OV o
64 63 62 28 16 14 @ WEBKSE:”‘(L‘: : @ 14 16 28 62 63 64 C1845 1 o 1R1845
o0 10 10 @ XDP_USB_EXTB OC L N XDP_USB_EXTB OC L e e e L VGE 330K T o XOP CPU TMG —
XDP USB EXTC OC L - 1 \/’2 uli84s i/ 20w PLACE_NEAREJIB00. 55: 28mm o =
- PP1873 YR GEEY TAYAT 2201
u > XDP_USB EXTD OC L ) PP1874 w0 5 o ALL_SYS_PVRGD PR N XDP_JTAG CPU | SOL_L w140 20 12 o PPLVOS_SUS
15 o XDP_SDCONN_STATE_CHANGE L 13 PP1875 oL e NS 5 NG NO STUFF
1 15ary—XDP_M B_RAMCEGL Pavms . 1012 _PCH_JTA R1 1Ky 2
- = . N mm 0
18 15y XDP_M.B_RAMCEG2 o R1890 51 XDP
10 15¢gy—XDP_M.B_RAMCFG3 o8 1612 —PFNJ:—NWXDP PCH TD07 =] - g VA s oow 0T
XDP
= 51
s > XDP_JTAG | SP_TCK 19\APP1879 = o8 10 ’Z%EEUB%%UWW—Q’\/V\/l 5% T/ Z0W MF 20T
P: sM XDP
» @ XDP_FW PMVE L Lé) PP1880 w 10 12 _XDP_PCH TNB R1892 51 A
1 o XDP_PCH_SATAPHY_PC R1881 SHORT 1, 3y Toe—roe—zo—PCH SATAPHY_PC am s —NEARE : : "',‘\]o STUFE
o0 12 - XDP_PCH UART SSD L BT H R1882 SHORT 4 2 PCH UART_SSD L_BT H 2 o 16 12 _XDP_PCH TCK R1896 51 - O
=l . H mm o
12 XDP_SSD PCI EO_SEL_L R1883 1K 1 2 B NO STUFF
<o o LPePLUS O O ’\/1\/\/ 50 17 20W MF 20T J_ s 1 12 s _XDP_CP P% TRET %% §97 51 . |
e:ns ) PP1884 = —NEARE - CM7-28mm g
1 o XDP_PCH_GPI OL7 1P PP1885 =
15 @y XDP_PCH_USB3PHY_PC R1886 SHORT . Toe—roe—zo—PCH USB3PHY_PC oD = s
A » - XDP_JTAG | SP_TDI 1P9A§P1887 SYNC_VASTER=J92 DEVM.B SYNC DATE=09/ 16/ 2013
Unused & M.B_RAMCFGX GPI Os have TPs. " CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. T m. vy
SDCONN_STATE_CHANGE_L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc. SCH_NU
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. <)
NOTE: Should force PCH GPl 47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
SSD _PCI Ex_SEL_L straps are connected via 1K to common net. e POBLOSOR AGREES TO THE, FOLLOW NG
o NT, S DOCUNENT CONF| NCE
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. 11 NOT TO REPRDLCE G OGPY 1T 1 18 OF 130
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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System 32kHz / 12MHz / 24MHz O ock Gener at or
60 43 42 37 34 33 32 31 20 2s _PP3V3_G3H
Coi n- Cel | : VBAT (300- ohm & 10uF RO
No Coin-Cell: 3.42V G3Hot (no RO ey éz PP3V3 SO
474037 33 72 38 35 23 i o« [PP3V3_SH5 . R AT A
D “U7Y coin-cell & GaHot: 3. 42V G3Hot %&901 1R1995
& eenCLK 24MHz Power Coi n- _Oel I & No G3Hot: 3.3V S5 2 6 é&, 10K
Must be powered if any VDDI O is powered No Coi n-Cel I : 3.3V S5 6361 XpP i]éﬁow
’ No bypass necessary R1996 |20
= 66 16 XDP_DBRESET L 1 0 2 PM SYSRST L Va:n SEE
SB XTAL Power £ ¢ PP1V5_SO 12 201\\ﬂ/
CAM XTAL Power .. _PP1V2_ CAM XTALPCI EVDD ~ v 4
SSD XTAL Power - PP1V8_SOSW SSD_CO D B VBAT and +V3.3A are ’
internally ORed to
Cl924:| C1923:| C1922 C1902 g | create Voo RTCan.
1 1 1 1 X
0. 1UF - 0. 1UF - 0. 1uF L L o/lu;: U1900 +V3. 3A shoul d be first
T T T T, gg SLGRAP3405 avai | abl e ~3. 3V power
XER G55Y XER G55Y KSR GE5Y T 5367 CERV TN to reduce VBAT draw.
CRI TQIFCAL
13 e 2aM A 32.768K| 10y SYSCLK CLK32K PM C s e
= 3 |viceE_24am B
6 [vice_12M A
C1925 2 SMC CLKI2M EN 8 |oe 12m B 2am Al 12 > SYSCLK_ClLK24M SB 12
SPE ngzs 2am 8 4 SYSCLK_CLK24M CAMERA ;; o o
2 1 Y. K K24M X2 1 2 Y. K K24M X2_R 16 | x2 12M Al S Y K K12M D 54 64
+-0. 5PF 1w NO STUFF - 1xi 12mBl 9 g SYSCLK CLKI2M SMC e
A » CRI TI CAL 1]
“#Fio ) 7182 A |ses ooy
NC 24. 000MHZ- 20PPM 9. 5PF- 60CHI ow
Cl926 T“' 601 20m Su ié T N - - AV
C L . SYSCLK_CLK24M X1 . 'R1920
1 +,_llj_\;,p,: NOTE: 30 PPM or better required for RTC accuracy 1 PC:I—' I\/E Di Sabl e St r ap TOoK
= CEl (fOG = %OW
020
Q1920 2201
DWMN5LO6VK- 7 ©
sorses § @ SPI
>
60 46 a0 17 11 s _PPLVS_ SO
] N SPI _DESCRI PTOR OVERRI DE
© <
omsl e
sorses |
VER 3 ﬁ
0 12 68
B I PD = 9-50k
a1 TR SPI _DESCRI PTOR OVERRI DE_L A1
WWW deWX Com PCH uses HDA_SDO as a power - up stra;). If low, ME functions normally.
' ' If high, ME is disabled. This allows for full re-flashing of SPI ROM
SMC controls strap enable to allow in-field control of strap setting.
Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
PP1V05_S0 68 11 15 16 32 44 46 51 60
'R1931
10K
5%
1/ 20w
M
CPU_VCCST_PWRGD 4 16 46
PCH 24MHz Cut put s
R1927 — LPC CLK24M SMC 17 31 68
o 12 LPC CLK24M SMC R 1022 2 LPC CLK24M SMC D - o o
™ PCACE_NEARFUO500. KI5 5. Imm V¥ V
1/?%3W
201
A SYNC VASTER=J92 DEVM.B SYNC DATE=06/ 28/ 2013
T -
Chi pset Support
DI RG, NOVEET sz |
d} Appl e I nc. <SCH_NUM>| D
<) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_'>
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
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CPU- Based Mar gi ni ng

NOTE: CPU DAC out put step sizes:
S T v PP1V2_S3 6 10 20 21 45 52 50 0 6
DDR3L (1.35V) 6.99nV per step - H
LPDDR3 (1.2V) ?2.??mV per step VRef Di viders s
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1 7 25 o MEM CAM A<13> Pl |ppR Ap13 DOR DQu3| S MEM CAM DO<13> gy 25 PP1V8_CAM.. 2201 5201
- 7 25 @om—VEM CAM A<14> R4 IppR ADL4 DDR_DQu4| B2 VEM CAM DO<14> oy oo
NEM CAM BA<O> 3 |oom a0 poR_DQis| B3 VEM CAM DO<15> mn CAM FREQ 25M CAM XTAL: YES
e DR - 'R3904 |'R3906 = =
. CAM UARTCTS - ﬁm gm gﬁ:;z :é £7$ £7£7i3 i ﬁm CAM _DQOS Zzg: Pe:im TRt PU = 25MHz %o(/)OK %o(/)OK
™ 25 ) | }_DQS._| A@m\/ 2571 b b
A 2 CAM UARTRXD ’ %iow iow SYNC. VAT ER=J 02 DEVVLE SYNC. DATE=07/ 247 2013
725 MEM CAM CLK P H |ppR cK_PO DDR_D@s_P1| A2 MEM CAM P<1> 2571 2 2 TIeE
15R§K975 15R§|?76 -+ 2 o MEM CAM CLK_N_@ |oor_cx o DOR_D0s_Ni A3 VEM CAM DOS N<1> s o 1 .. CAM XTAL_FREQ|/ | cAM XTAL_SEL .. Canera 1 of 2
5 CAM FREQ 24M CAM _XTAL: NO ey
Jeow 3 flow . M CAM DM<0> 1 |oor oo ooR et VEM CAM RAS | prry o P = 2amz  |'RB905 |'R3907 Appl e 1nc. <SCH_NUM>
2201 2201 s MEM CAM DMk1> G4 |ppr pvt DDR V|32 VEM CAM VE_L oo = 100K 100K v
R3912 <« - DOR_CAs* [oHt_ VEM CAM CAS L oD = 2/%0w 2/%0w S <EA4LABEL>
L < N mz MEM CAM ZQ S2 G |oor 70 DoR_RESET*|[oRe VEM CAM RESET_L oo = 2%1 %61 NOTI CE OF PROPRI ETARY PROPERTY:
1% 71 25 MEM CAM CKE J3IDDR CKE THE L NECRMATLON_ CONTAINED_HEREI N | S THE
1/’\%9W I NVEM CAM CS L L41ppR cs* Tﬁgjplcxgéssoa AGREES TO THE FCLLCWNG
= 201 < 9~ | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 39 OF 130
= Il NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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n 2« PP1V35_CAM

R4022*
1K

1/ 2 9
201,
R4023*
1K
28
201,

71 23 (TR

22 _PPOV675_CAM VREF

BYF’ASS—U40 ASS‘UdOOO

C4002 C4003

%"" % éil
T Gt 1R T

c4‘bogl o

2 CERMXSRl 2 (E’QM

05 j04006 fc4007

X5R

ASS‘UdOO

C4008

>6R CERM
402

C4009
0

2 CERM X5R
61

71 24 [T
71 23 [T

CAMERA SENSOR

'R4004
240

1%

1/ 20w
2201

SMLVER 1

.||_'.

90- OHM 0. 1A-0. 7-2GHZ
TAMD605

s IR M Pl _CLK CONN_N 1Y Y 14 MPIl_CLK N oo 2+
s I M Pl _CLK CONN P 2 (Y Y13 MPIl_CK P oo 2 1
CRI TI CAL
0
90- OHW+ 0. 1A-0. 7-2GHZ
TANDS0S
s I M Pl _DATA CONN_N Y Y M Pl _DATA N oD 2
s [ M Pl _DATA CONN P Y Y M Pl _DATA P oD 2+
| TI CAL L4010
CR cA FERR- 120- OHM 1. 5A
53 PP5V_S0_ALSCAM F 2 Y Y LL__PP5V_SO 16 17 30 39 40
Qa #HEQESW BTHEES: 3 77.2 mA nominal max ~ 0402-LF *
96. 2 mA peak
061013 1

@%’%

il

R4002" i VBoQ s 5 B
R g B
%
1/ 2i 72 MEM _CAM A<0> N3 | a0 > > 13
2t D MEMCAMASIS el 4GB- DDL%(L)Pz%ere 40
7 20 ry—NVEM CAM A<2> P3 | 2 BGA ne| Feienc
2 T MEM CAM A<3> N2 | A3 EDJ4216EFBG GNL- F L9 NG
72 O MEM CAM A<4> P8 | a4 | ML NG
7 20 [y VEM _CAM A<5> P2 | a5 CRI Tl CAL
2 O MEM CAM A<6> R8 | A6 pQLo| E3 M_CAM > 27
72 O MEM CAM A<7> R2 | a7 pQu1| F7 MEM CAM DQ<1> ey o0
71 6 21 [T MEM CAM A<8> T8 | Ag pQL2| F2 MEM CAM DQ<2> mpmy o0
7 2 T MEM _CAM A<9> R3 | A9 DQL3|_F8 MEM _CAM DQ<3> g
72 O VEM _CAM A<10> L7 | a10/ AP DQL4| H3 MEM CAM DQ<4> >
7 2 O MEM CAM A<11> R7 | 11 paLs| H8 MEM _CAM DQ<5> _epmy o0 1
72 D NVEM CAM A<12> N7 | A12/ BC* DQL6| & VEM CAM DQ<6> o
7 2 R MEM CAM A<13> T3 | M3 pQL7| H? VEM CAM DQ<7> emmy 20 11
n 2 O MEM CAM A<14> 17| a14
DosL| F3 VEM CAM DQS_P<0> oy 2
™2 I NVEM CAM BA<0O> M | Bao DQsL* (HS MEM _CAM DOS_N<O> a1
7 24 M M BA<1> N8 | Al
» o MEM CAM BA<2> 8w bosul S VEM CAM DQS P<1> oy o0
bosUr 87 VEM CAM DQS N<1> o o
72 MEM CAM RAS L 33 ras*
18Rf%20 o> _MEM CAM CAS L K] casr bow| D7 VEM CAM DO<10> e
1% 7 2 [Ty MVEM CAM WE_L L3] wer DQUL MEM CAM DQ<9> _pmy o1
0w N DQU2 MEM CAM 14> 20 71
2201 MEM CAM CLK P 37| ok bl 2 MEM CAM 11> e
VEM CAM CLK_N K7 cir pau| A7 MEM CAM 12> i
DS MEM_CAM 13> 27
MEM _CAM CKE K9 | cke DQUs| B MEM _CAM 15> 271
71 64 24 M L L24 cs* DQU7| A3 M M > 24 71
» MEM _CAM ODT Kl | oor pw | E7 MEM _CAM_DVEO> e
pwvy|_D3 MEM _CAM Divk1> 24 71
MEM CAM ZQ DDR L8| zq <4
2 I MEM CAM RESET L T24 ReseT*
VSSQ vss
b ] Ra] ] o i i ] KT = 1 | R R Bt B B e i

a4 45 47 a9 51

o8 14 PCI E_ CAMERA R2D C P 4033 1 POLE_CAVERA RD Py 2 e
0. 1UF

o 14 PCl E_ CAMERA R2D C N C4032 1 PO E_CAVERA R2D N rom = o
0. 1UF

o 2 ry—PCLE_CAVERA 2R C P C4031 1 PO E_CAVERA D2R P gy . o0 o0
0. 1UF

o 20 my—PCL E_CAMERA D2R C N C4030 1 PO E_CAMERA D2R N rrom 1 o0 o0
0. 1UF

o 12 m>—PCLE_CLK100M CAVERA P CA061 1|2 PO E_CLKIOOM CAVERA C P ooy 20 o0
0. 1UF 3

o 12 ry—PCL E_CLK100M CAVERA N C4062 1 _POLE_CLKIOOM CAVERA C N 20 o0
0. 1UF

Www.qdzbwx.com

SYNC _VASTER=J92 DEVM.B

SYNC DATE=10/10/ 2013

TTILE

Canera 2 of 2

d} Appl e I nc.
®

D20

<SCH_NUM>
"<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPL|
THE POSESSOR AGREES TO THE FCLLCW NG
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Mode DX_EN M_EN M SELO |M SEL1 | NB M ssi on
Enpty 0 0 X X Hi -z Hi -z
Moj o 1 1 1 1 QUTB1 | UART (SMO)
USB (Host) 1 1 1 0 QUTAL USB (PCH)
USB ( Devi ce) 1 1 0 0 QUTAO UsB (HPM
HPM UART 1 1 0 1 ouTBOo UART ( HPM
60 3 a1 34 20 20 _PP3V3R3VO_AON
0341%9 1 ¥ sl GNAL_MODEL=E85_USBMUX
T BT
X5R- CERM
B - PI ggé‘s%gm
o7 o4 1B USB _EXTA P 4 3 QOFN ENna| 16
— o USB EXTA F_P 20 Jagrars PR 2 nar | Ly ne
or o0 1aqmryUSB_EXTA N 1YY Y )L < USB EXTA F N 19 | oAl N 25 NG
2 usB _Bc1pP2 P R4410 1 2 i USB_HPM R P 18 loutao+
° 17
zg@E USB_BC1P2 N RE4TT o IANANZ o T T USB HPM R N ouTAO- CA440
15 14 0. 1UF L 3| sl GNAL_MoDEL=XBAR 1TCR
SAO SAl .
1R4412 CRI Tl CAL " T o
Ay ENB SR GEEY! u4440
3750w o7 00 22 21 ry—SMC_DEBUGPRT_TX_L 6 loute1+ I ne+ |3 w E85_LS M SSION P Gl || o £BTLO4043A1EX% p| AL E85_LS P<1> gy 206
1 o7 6a a2 ;1 SMC_DEBUGPRT_RX_L 7 Joure- Ine |4 «« E85 LS M SSION N HL AN XFBGA Bl E85_LS N<1> woie DXL
2 an . . D
. HPM UART TX 8 |oursos E85_LS DXDEBUG TX_CLK @|gp RTCAL o ml|l E85 LS P<2> 20 61
L -+ o HPM_UART_RX 9 |outeo- E85_LS DXDEBUG RX_DAT P g N B2 [[T,E85 LS N2> o2 i DX2
B 11 |so sBi [ 12 S lice oc_p| A4
BlicnN oc N B4
C EPAD GND - -
» S lipp oo plA3
T M lionN op N_B3
2 > E85LSMUX_DX_EN Fa |en
£ c
20 2 E85LSMUX_M SELO = 2 ooy EB5LSMUX_DX_FLIP cross -
w0 E85L SMUX_M SEL1 Y e——
2 - EB85LSMUX_M EN o 883 dY oy e
w0 E85LSMUX_DEBUG B_EN
28 E85LSMUX DEBUG FLI P L
20 (> E85LSMUX_DEBUG A _EN L
: ARRO '
2o Tl | Lo
o2t g ves T
: Apges, | | Ee
> (DEBUG A _EN) 2|p SOT833 7 E85LSMUX RFU SEL_DEBUG
w450 (DEBUG B_EN) s CRITI CAL Y=(C*B) + (I C*A
TS3DS10224 (DEBUG FLIP 1) Slc ° 1
QFN ENA| 16 6lp
o2 02 T R4455 ¢ 2 SMC_SWOLK_R 20 [ora CRITICAL |1 e
B| il SEmE—masi o Wi S S OR o e 2 : 04470 4490 :
18 loutao+ S T ggg} ’ Lé;c‘gz ®
17_lautao- L VT 536, CERM X3R G56Y VT
- > EB5LSMUX_SMC_SWD EN 15 |spo sa |14 (DP_E85SNK_AUXCH_P) 5w v+l 1 E85_LS RFU AUXP_TX CLK 5w v+l L E85_REU<1> roy o o
o | 10 (DP_FE85SNK_AUXCH N) 4 U4470 Y12 E85_LS RFU AUXN RX DAT 4 U4490 Y12 E85 RFU<2> oy 29 o
Pl 3USB102EZLH I Pl 3USB102EZLH
2 HPM SWCLK R4465 1 2 HPM SWCLK R 6 |outB1+ I Ne+ |3 E85_LS RFUDEBUG TX CLK 7 o+ TGEN 7 o+ TQEN
HEE HPM SWDI O RAABE o 1 \\Az o T T HPM SWDI O R 7 loures- e [4 E85_LS RFUDEBUG RX_DAT 6 CRITI CAL 6p, CRTICAL
8 - —
9 gz‘;’ oE* 92M sk 10 8 HCE* 22¥ seu| 10
GND GND
= D E85LSMUX_HPM SWD_EN 11 |spo QE s | 12 P ©
5 6
8 | L
S| GNAL_MODEL=TS3DS10224_EMPTY 28 E85LSMUX RFU EN L
L 2 [rmyE85LSMUX_RFU FLI P
o 20¢mry—DP_EB5SNK_AUXCH P
s 20¢pry—DP_E85SNK_AUXCH_N
Mode DX_EN | DEBUG A EN | DEBUG B_EN | DEBUG FLIP_L |SMC_SWD_EN |HPM SWD_EN I NA DXDEBUG Mode RFU_EN L | DEBUG A EN | DEBUG B_EN | DEBUG FLIP_L |SMC_SWb EN |HPM SWD_EN I NB RFU
= — — —— e S — — — ——— e Siitda
0 X 1 X 0 1 i
Al Emty 0 X o o X X H -z H -2z Enpty 1 A M o X X H -2 H -z
SYNC MASTER=J92 DEVM_B SYNC DATE=07/ 08/ 201
e -
No Debug| 1 o X 5 x x H-z M-z P 0 A S 5 x x H-z  |Aux+ HPD Low Speed g
<SCH_NUM>
Appl e Inc. e
SMC SWD 1 1 X 1 1 X QUTAL |swb (SMO) HPM SWD 0 X 1 1 X 1 QUTBL  |swb  (HPM ® <EALABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
. 1 X 1 0 X QOUTAO . X 1 1 X 0 ouTBo THE | NECRVATI ON_CONTAI NED HEREI N | S THE
Moj o 1 X 1 0 X 0 outeo  |UART (SMO) Moj o 0 1 X 0 0 X outao  [UART (SMO) PRORLETARY PROPERTY. & APPLE 103 (o
I TO I NTAIN THI S DOCUMENT | N CONFI DENCE
[N NOTM'?OREPRMCRCX:PYIT 44 G: 130
HPM SWD 1 X 1 ) X 1 QUTBL |sSwWb (HPM SMC SWD 0 1 X 0 1 X QUTAL |swb (sSMO) 111 NOT TO REVEAL CR PUBLISH I T IN WHOLE CR PART
I'V ALL RI GHTS RESERVED
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60 51 46 20 28 18 15 14 11 5 _PP3V3_SUS
0351%9 1 3| s anAL_MoDEL=XBAR 2TOL
BT VDD
R R u4520
s = [y DP_EB5SNK_M__N<0> GL || o £BTLO4043A1EX, o AL EB5_HS DP_M.O_ N o = o
o 2 [y DP_EB5SNK_M__P<0> HL | AN XFBGA o N Bl E85_HS DP_ MO P yom 20 o
o 1 o USB3_EXTD D2R N @lgp RTICAL pom
202 [EBSHSMUX_HS EN o 10 qom_USB3_EXTD_D2R P H g N B N B \c
o DP_E85SNK_M._N<1> & licp oc_p A4 E85_HS DP_M.1_N -
R4'150%0K1 o 20 EI"'_.N‘ DP_E85SNK_M__P<1> B licn oo N B4 E85_HS DP_M1_P m@ o
1128 o7 20 o USB3_EXTD_R2D N G |ipp @ A A e
201, or 2 [y USB3_EXTD R2D P # o o N B N
ES85HSMUX_DPRDCI _EN F4 len Pins Al, A4, Gl, @, G3 & GA:
(E85HSMIX_DP EN 1) S |cross CKPLUS_WAI VE=Ni f Pr_badTer m
vss——X——— | pipns BL, B4, HL, H2, H3 & H4:

8

8

o o o =l
au.lu.lLuED

U4520 enabled if HS_EN high and

CKPLUS_WAI VE=Pdi f Pr _badTerm

B CRI TI CAL EBSHSMIX_DE_EN DP_EN L | ow (DP npode) or USB_EN | ow (DCI node).
DVNSLO6VK- 7 | 1=
SOT563 |<"
VER 3 |_
2|1G S
2 [rmy—EB5HSMUX_DP_EN_L
HS_FLI P swaps Tx1/2 and Rx1/2
Mode HS EN |DP_EN L | USB EN | SSTx1 | SSRx1 | SSTx2 | SSRx2
A Enpt y 0 X X Hi-Z H-Z Hi -Z Hi -Z
SYNC MASTER=DEV M._B SYNC DATE=04/17/ 20141
usB3 1 1 1 R2D D2R Hi-Z Hi-Z T Hi gh Speed MUXi n
USB3/ DPx2 1 0 1 R2D D2R M1 MO d} Appl e | nc. <SCH_Num-|D
. ®
DPx4 (Passive) 1 0 0 M.2 M3 M1 M.O NOTI CE OF PROPRI ETARY PROPERTY: m;%
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA'\O_'>
DCl ( Debug) 1 1 0 (M2) (M.3) |DCl - R2D DCI - D2R R FOSESER AGRERS 6 THE FOLLOW NG [ u———
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 45 OF 130
NOTE: Invert HS FLIP in DCl node to put DCl-USB on USB3 pins. USB3 and DP not usable in DG node. T T R S 1T 1N wioLe Or parr [ T——
IV ALL RI GHTS RESERVED 27 O: 75
8 7 6 5 4 2 1
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2

60 43 41 34 29 28 26

PP3V3R3VO_AON

Al l ows SAK to override HPM

R4631 outputs (connector unplug)
13K, TS_POMER_GATE EN yom oo o
2w CRI Tl CAL
¥ 3|D 6
201 2 LOBVK- 7
'DI SOT563
_| VER 3
NO_XNET_CONNECTI ON=TRUE ts¥gs
1 C4600 JiC4601 R4610* = D
3 o — 0. 1UF 0. 1UF 1. 5K
R4600! CRI TI CAL 2 1 s o Y o 230 R4830
0201 0201 M-
10K OM T_TABLE * * 201, 1 2 VBUSFET_EN o
11200 - u4600 i CRI TI CAL e
2, LPC11U37FET48- CP3316 = Pull-down on PICLS i oo, 4830wk 7
TFBGA - . SOT563
HPM RESET_L Cl | RESET*/ Pl C0_0 Pl O1_5/ CT32B1_CAP1 | H8 E85_ TEST MODE L - ™| ver 3
CH i 64 43 31 TS_H PWR EN @2 | Pl 00_1_CLKOUT_CT32B0_MAT2_USB_FTOGGLE Pl O1_13/ DTR*/ CT16BO_NATO/ TXD| B8 g 2s HPM PONER GATE EN i
o) IS HPWREN o @ _1_ , _MAT2_USB_ _ _ -
HPM SW T —EN I'sol ation 32 a1 Al D F1 | pI 00_2/ SSELO/ CT16B0_CAPO Pl OL_14/ DSR*/ CT16B0_MAT1/ RXD| A8 g 20 HPM VBUSFET EN X
Allows HPMto nonitor QR SW TCH EN 2 _HPM Pl Q0_3 H2 | pI o0_3/ USB_VBUS Pl OL_15/ DCD*/ CT16B0_MAT2/ SCK1| A4 g BBPD VCONN _EN ooy 25 29 6 s " 92
wi t hout creating | eakage path. 64 34 15 12C PCH 1 SCL &3 | Pl oo_4a/ sCL Pl OL_16/ RI*/ CT16B0_CAPO| A2 _g  XDP USB EXTA OC L OOy 14 15 62 63 6a
64 34 15, 12C PCH 1 SDA H3 | Pl co_5/ SDA PlOL_19/DTR/SSELL| BL g SMC PMVE S4 DARK L oo @ =
HPM SW TCH EN L | Pl CO_6/ USB_CONNECT* / SCKO Pl O1_20/ DSR*/ SCK1| HL g,  BBPD CON DET L am e _—
CRITI CAL Pul | -up in U4600 » HPMPLQO 7 & |Pioo_7/ TS PIOL_21/DCD* /M SOL| G3 g BBPD | PU EN [Ty 25 20 o
2 _HPM Pl Q0_8 @=—F8 | Pl 00_8/ M SCO/ CT16BO_MATO PlOL_22/RI*/MBI 1| A7 g BBPD RPD EN oo 28 29 6
DVNSL eg/olT(s-eZ womm BBPD SPI_MOSI g F7 |Pioo_9/ MOSI O/ CT16B0_MATL Pl OL_23/ CT16B1_MAT1/ SSEL1| 4 g DP E85SNK_HPD oo 18 3 6
VER 3 2 20 HPM K E7 | SWCLK/ Pl OD_10/ SCKO/ CT16BO_NAT2 Pl OL_24/ CT32B0_MATO| & o, HPM VBUSFET_OC L am
D- V-Sense 8 | TDI/ Pl C0_11/ ADO/ CT32BO_MAT3 Pl OL_25/ CT32B0_MAT1| Al o, HPM VCFET OC L am
D+ V- Sense - C7 | TVS/ PI C0_12/ AD1/ CT32B1_CAPO Pl O1_26/ CT32B0_MAT2/ RXD| @2 g, EB8S5HSMUX HS EN [ 27 2 2
HPMVBUS: VDET 34 29 28 12C _HPM SCL @=—8 | DO PI 00_13/ AD2/ CT32B1_MATO Pl OL_27/ CT32B0_MAT3/ TXD| Gl g EB85LSMUX DX EN o 2 2
64 62 15 " 3 29 28 12C HPM SDA V| @y B7_| TRST*/ PI 0O_14/ AD3/ CT32B1_MAT1 Pl OL_28/ CT32B0_CAPO/ SCLK| H7 g EBS5LSMUX RFU EN L oo 2 2
From MLB = R4920 28 26 LB HPM SWDI O Smap-E6_| SWDI O PI 0O_15/ AD4/ CT32B1_MAT2 Pl O1_29/ SCKO/ CT32B0_CAP1 | D7 g HPM Pl O1_29 28
2 D VBUSFET_VDET IANA 2 HPM VBUS_VDET - A6 _| Pl 00_16/ AD5/ CT32B1_NMAT3/ WAKEUP
1 64 29 28 BBPD_PD EN @3 | Pl 00_17/ RTS*/ CT32B0_CAPO/ SCLK CKPLUS_WAI VE=Ndi f Pr _badTer m
55, 26 HPM _UART RX B3 | Pl 00_18/ RXD/ CT32B0_MATO USB_DP|_H5 gy USB_HPM N D > o Polarity swap is intentional, required
26 HPM UART_TX @=—B2 | Pl O0_19/ TXD/ CT32B0_MAT1 usB_pm|_GB USB_HPM P 20 67 to support | ow speed USB on LPC11U37. C
sasas 20 PPDCIN GBH 20 BBPD DET1_A F2 | pI co_20/ CT16B1_CAPO CKPLUS_WAI VE=Pdi f Pr _badTer m
HPMVBUS: ADC 20 BBPD DET1_B G4 | Pl 00_21/ CT16B1_MATO/ MOSI 1
RA625! o BBPD _DET2_A E8 |pI 00_22/ AD6/ CT16B1_NAT1/ M SOL XTALIN| DL o, GND Yanu
274K o BBPD DET2 B~~~ g A5 [pioo_23/AD7 ) XTALOUT| EL g TP HPM XTALOUT ~  mmye
> >
1/ 20w
M=
201, B 8
—4
HPMVBUS: ADC
HPMVBUS: ADC
RA626'| |1 C4626 =
45.3Ks L0 1UF
120w T 18Y
2 10V
280, X85, CERM 60 43 41 34 20 26 20 _PP3V3R3VO_AON
-
L C4650 1 8|3
= 0. 1UF
iy 8 g
/ . . X5R R > 3>
SSP/ I OH Steering Resistors U4650
HPMVBB: SSPO = . PCAL6416A
* Al
CUT) g
o 20 oo BBPD RX_L_TX H RA61S 0 1 \pp2 o o o HPMPICO 3 . N2 INTT VFBGA P00 E85LSMUX_M SELO 26 20 20 PP3V3_G3H g ks =
. o 1720 020 _ 85 CRITICAL po_1| & EB5LSMUX M SEL1 26 20
HPNVBB: | OH Addr =0x40( W ) / 0x41( Rd) ADDR 5 Es5LoMIX DX FLI P )
2 BBPD_SP| _SCLK R4A616 0 1 2 PO_2 oo 2 2 R4670
[mavs NN 5% T 20W V0201 22026 1 2C HPM SCL A5 | soL po 3| €1 E85LSMUX DEBUG FLIP L 26 28 100K
HPMBB: | OH s 2020 1 2C_HPM SDA A4 | spa po_4| @2 E85L SMUX_HPM EN 2020 50w
RAG17 0 1 5p2 2 . po_s| DL E85LSMUX_SMC SWD EN 2020 L5601 B
\ 5% 17 20W MF 0201 L——q RESET po_6| EL _E85LSMUX_DEBUG B_EN 20 28
HPVBB: SSPO po7| 2__EBSLSMUX RFU FLIP o> ¢ PSVOUT_EN gy 0
R4618 o LAAA 2 HPM PIOL_29 ,, - oD 26 2 CRI Tl CAL
5% T Z0W—WF—020T p1 o/ B3 E85LSMUX M EN oD = = 635 pls
HPVBB: SSPO p1_1| B4 EB5LSMUX_DEBUG A EN 20 20 DVNSLOGVK: 7 | =
0 62 13 HPM | 2C I NT_L R4621 0 1 2 HPM PIQ0_7 p1 2| D3 E85HSMUX DP_EN L - K
< NN\ 5% T ZoWw W 0Z0T = D VER 3
HPMBB: | OH p1_3l ES E8S5HSMUX USB_EN [OOD 27 20 2 50 o2 os H
: p1_a| B4 E85HSMUX _HS FLI P oo 28 20
> BBFD _SPI_M SO R4622 1/\/\/\/2 5% 17 20W MF 0207 p1 5| 05 BBPD PD SEL 28 20 64 5167 S7
HPMBB: | OH p1 6| <5 38 PSVOUT EN L
R4623 0 1 2 74 EXPANDER P1_7 =
NN\ 5% TrZoWw W 0Z0T g PL7 i =
HPMBB: SSPO
R4624 0 1 2 HPM Pl 2 [
NN\ 5717 70W W 020T Q.8 -
HPMBB: SSPO - Use LPC SSPO SPI controller (PoR)
HPMVBB: | OH - Use LPC /0O Handler for BB SPI (CYA) e T R L
17 28 30 31 32 33 34 37 42 43 =
Pl C0_3 pul | -down ensures MCU does not enter USB | SP node when bl ank. PP3V3_SUS 011 14 15 18 27 20 45 51 50
NO STUFF PP3V3_$4 22 23 29 30 32 33 50 51 60
RAG40 4.7K 1 2 HPM Pl CD_3 2 _ Domai n
RAG39 4. 7K 1 nn2 o0 20T T P HPM P OL 29 20 R4650 100K 1 2 o EBBLSMUX M SELO AQN 26 20 20
RA641 4.7K 1 2 HPM VBUSFET_EN 2 RE0R]L 100K 1 2 Trrow 0T o aAX MSELL AN 20
= 52 7K 1V, 5% TTIOW W 20T gReS vOONN EN RAG652 100K 1 2 e oo EBSLSMUX DX FLIP AON 26 25
RAGAS 4. 7K 1 > 5% T20W W 20T pppn ) pU EN 2o e RAG53 100K 1 2 >% E85LSMUX_DEBUG FLIP L AON 26 2
NN~ —595—Tr 70w 20T 2 20 04 R4654 100K 1 2 O% TrZow E85LSMUX_HPM SWD _EN AON 26 25
A 1644 4 KNo STUFF Do not stuff if parasitic CC pull-down is active. R agg 1835 1 2 i ﬁm M 20T Eg5| SMUX_SMC SWD _EN 20 2
. 1 2 BBPD RPD EN 28 29 64 1 2 27 E85L X_DEB B _EN 26 2
: g 54 7K 1V, 5% TI0W W 20T o POAER GATE EN ° : 357 100K 1 S 5% 17 Z0W m-—zm———‘e‘m—EgngNNUUX RFUUI(:;LI 5 AN o SYNC_NVASTER=DEV LI O SYNC_DATE=04] 307 2014 A
RAGA6 4. 7K 1 5 5% 1T720W W 20T BEpD PD EN i = 5% 17 20W MF 20T e TILE
RABAT 4 7K 1+ VNV e so Tr2oW 0T e fiamX S EN 20020 0 RA660 100K 1 2 E85LSMUX_M EN ACN 2 20 Host Port M cro
T2 7K 1.V, 5% T Zow W 20T 27 20 29 RA661 100K 1 2 O% 1720W W 201 pg5) SMUX_DEBUG A _EN 26 28 nEa o semnen sk
RA80 2 TE AN Ao zow oo LSMUX _DX_EN - RAGE2 100K 1\ 2 2% 20 E85HSMUX_DP_EN L SUS_ +r = le Inc SCH_NUM>
For bring-up, allows default HPM SWD connection on RFU RA663 100K 1 2 O 20 EB5HSMUX_USE_EN SA a0 062 o App :
o RFU_EN_PD NOTE: Miust be unstuffed before production! RA664 100K 1 2 >% . E85HSMUX_HS FLI P SUS 26 2 <)
RA649 4.7K 1 2 E85LSMUX_RFU EN L 20 2 R 5 100K 1 2 >% 70w 29T BBPD PD SEL_CC2 AON 20 20 o6 NOTI CE OF PROPRI ETARY PROPERTY:
RAG37 470K 1,\/\/\/2 b”n oW — 0T HPM SWCLK 26 28 RA666 100K 1 2 20" i; iga g igi PS5VOUT_EN L AON 25 s0 THE L NECRMATLON_ CONTAINED_HEREI N | S THE
RA638 470K LAANA2 bu" oW — 0T HPM SWDI O 26 28 RA667 100K 1 2 bun oW OT EXPANDER P1_7 GRH 2 THE POSESSOR AGREES TO THE FOLLOW NG
o - o . . X | TO MAI NTAIN TH 'S DOCUMENT | N CONFI DENCE 46 OF 130
L 4.7k pull-downs ensure signals are | ow when MCU L Al'l non-AON signals are open-drain to avoid | eakage. Il NOT TO REPRODUCE OR COPY | T

boots to counter

internal 10-85uA pul |l -ups.

P1_7 in G3H donmin for initial

detection of G3H power.
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E85 AC coupl ed signals NO_XNET_CONNECTI ON=TRUE
RA725 1’|§/\/\, 7o E85 PCle CLKREQ L isolation
J_ PP3V3_S0 §,13,12.13 15 17 18 23 28 33 39
R472? A PP3V3_s4 Gagees L Z%I_?F%Q . R
M- 201 DFN100O6H4- 3 [U]
s 0@y DP_EB5SNK_AUXCH P CA710 1 Hi DP_TBTSNKO_AUXCH C Py 15 s NO_XNET_CONNECTI ON=TRUE SRS | %
0. 1UF 1 1 38% cerm © 5 A
56 26 DP_E85SNK_A! N CA4711 1|2 DP_TBTSNKO_Al 13 66 mTYF_T_ ~ TBT_CLKREQ L ez
0. 1UF RM
GND_VO D
o 27 oo DP_EB5SNK_M._P<0> 4712 1 2 DP_TBTSNKO_M. C P<0> ms « 51651183
0o VVVRP ?;528909 E85 B2B RECEPTACLE
o 27 g DP_EB5SNK_M._N<0> C4713(‘) 1’\/\/\/3%%%3 TBTSNKO_M._C N<0> e 5 B34 PP3V3 SUS
o oy DP_EBSSNK_ M__P<1> CA714 1|2 DP_TBTSNKO_M._C P<1> s o R4750 RAT727* %RA;IO%AL
0. 1UF | I 38E cerm 51.1 100K
1 2 5% AA21- SO54VAL
o 27 DP_E85SNK N<1> 715 1|2 DP_TBTSNKI N<1> s o0 LN 1’2§}V F-STSv
0 1
0. 1UF - CERM 0803 CRI TI CAL : 7
o 20 DP_EB5SNK M._P<2> CA716 1|12 _ tre DP TBTSNKO M._C P<2> s CRI TI CAL F4700 o0 s _PP5V1_SASW CC2 215 ol G\D_va D
0. 1UF I 382 cerv 0881 4A-32V o2 15 my—PCH_TBT_PCI E_RESET L a5 ole TRUE _E85_HS DP_M.1_N oo 7
w2 DP_EB5SNK M. N<2> CA717 1412 DP_TBTSNKO_M._C N2> s 0 20 20 PPDCLNG3H “E o - PPDCI N E85 SS - ’ EoE REU=2= o o2 TRUE _EBS HS DP M1 P oD =
0. 1UF  CERM 1 _Li %N LINE W\B¥¢8 § m 0603 (o 10 gg 9 TRUE DP_E85SNK M._N<2> oo 2 o8
w2 _DP_EBSSNK_M._P<3> CAT18 1 \pp 2 DP_TBTSNKO_M._C P<3> . %487% ) AR o B85 [ES] MOE L 1210 ol TRUE DP ESSSNK M. P<2> e
0 VVVTE ?}739‘” o o
2 R4755" _iCLjF 55 « omy_=PCl E_EB5_R2D P 160 ol1s E85_LS P<2> @ o o0 o
o 20 _DP_EB5SNK_M._N<3> 4719 . DP_TBTSNKO_ M. C N<3> ms e 35nmohm max @ Vgs = - 4. 5V 330K < T 28% « my—=PCLE E85 R2D N 18 [ o7 E85_LS N<2> G 20 00 58
0 0261 Max lds = 4.9A 1125w z g CRITI CAL 201 5 5110
2%, o o1 62 12 my—PCLE_CLK100M TBT_P 225 gla TRUE USB3_EXTA_D2R_P D 4o &7
o 20 __USB3_EXTA R2D P C4720 1|2 USB3_EXTA R2D C P am e Bor0sas2 o a1 62 12 oy PCL E_CLK100M TBT N 24 [ 5 5123 TRUE USB3_EXTA_D2R N G 1o o
0. 1UF I T 38R cervt 3301 PDCI N_E85_SS DI V . p 26 [ 5 ol25
o 20 __USB3_EXTA R2D N 4721 1|2 USB3_EXTA R2D C N 1467 =PCl E_E85_D2R N 28 [ o1 E85_LS P<i1> QD e
0. 1Up||'§gﬂz_ggg——_$m " <@ GOZEVIBLPS =PCI E_E85_D2R P 30 [ 5 o l29 E85_LS N<1> G 2 o4 60
R4756! 8.2V ZENER 3215 ol3l
o 27 g USB3_EXTD ReD P CA722 1 USB3_EXTD_R2D C P 1467 30K CRI Tl CAL E7H R TRUE USB3_EXTA R2D P am= e
0. 1UF | I T2% cerv 8381 125 CA750 : 1 oo E85_TEST_MODE_HPD 36 [ 5 o5 TRUE USB3_EXTA R2D_N am e
o 2 B3_EXTD_R2D N 72 B3_EXTD_R2D C N 16 201, 1. ovE - s s _PP1V05_SASW 38 | 5 ola7
0. 1UF ? CERM 0% o1 40 29 70 27 10 15 16 11 5, PP3V3_SUS 40 [ 5 & ]s9 TRUE DP EB5SNK M. P<3> e
cERgE - = . EBSHSMUX_HS_EN a2 ola TRUE DP_EB5SNK M._N<3>  rormooce
= o1 2 50 20 27 (rwy— EBBHSMUX_USB_EN aa |5 a3
. 1 46 [ o las TRUE _E85_HS DP_MO_P oo 7
USB VBUS & BC 1.2 Charger Detection as [0 olaz TRUE_E85_HS DP MO N ..
s 5020 _PPVBUS_E85 50 [ 5 &40
60 a3 a1 34 20 20 20 _PP3V3R3VO_AON w0 s PP5V1_S4SW CC1 52 [ 5 o5t E85HSMUX_HS_FLI P =
32 a1 30 qoom—SMC_ONOFF_ L 54 | 5 o583 E85_RFU<1> CBD 0 0
C4780 1 8 5} ’AOL
0. ;éi{%:: DOT O AT
X5R- 2 — —
01 u4780
Pl SUSB9281ACE PPVBUS EB85 ., o o0
TP_BC1P2_VBUSOUT 4 lvBuUsouT vBUSI NLSS
MAKE_BASE=TRUE
or s @y USB_HPM P A3 |ppr D+| A5 2 USB_BCLP2_ P — USB_BCLP2_P 26 20
or sy USB_HPM N A2 o D[ B5m 2 USB BCIP2 N — USB BCIP2 N 2oz
20 20q@y—1 2C_HPM SDA B2 |spa 10 B4 TP _BCIP2_ID
54 28 [Ty 1 2C HPM SCL B3|go
TP_BCLP2_| NTB i N
2 VBUSFET_VDET C3lvBusDET
2 2 [y EB5LSMUX_M SELO Alens
GN\ND
3
00 43 41 34 20 20 20 _PP3V3R3VO_AON
CRI Tl CAL
74LVCIG)8
2 BBPD_SPI _M SO 2 " 24mA max out put .
X U470j BEPD SPI_M Socgg;( 20 [y BBPD_| PU_EN 15 |\ 1 en voonnt_en 8| BBPD VCONNL_EN g o o
Ne 64 28 BBPD _RPD EN 17 |rD_EN
3 701 RN R4720251 o BBPD VOONN EN g VOO EN VeonNz_EN| 5 BBPD_VCONN2_EN yomy 50 o0
R Séi\\ﬁz et 64 28 BBPD_PD_SEL_CC2 PD_SEL_CC2
SR s os 20 [my_BBPD_PD_EN 2 PD EN
o 201, o BBPD RX_L_TX H 204 T/ Rx* céfCTSIAéAL
TX | evel -shift and «« BBPD M SO LS1V1 16 Im so 700
= sl ewrate control o4 28 BBPD_SPI | 19 fvosi | GAAPBASAV
R4706" C4705 s ¢} BBPD SPI _SCLK 18 |scLk S GlSTQ(EN5
120 1000PF 28 BBPD DET1_A 6 |pET1_A
1/2§/¥v g% BBPD DET1_B 7 |pET1 B
201 It 25 com—BBPD_DET2_A 3 |pET2_A o
2 0201 - BEBPD 5B “loere 6 ccl 1 E85_CC1 LT o0 o4 68
o B BRPD CON DET L 14 | con_DET* cc2| 12 | E85_CC2 QD o0 o o0
L NO STUFF G\ SYNC MASTER=DEV M._B SYNC DATE=04/17/ 201£‘
- R4709* S ) ) ) e
100 = 12 §A0Q0 G406 |+ 64797 E85 FLEX CONNECTOR
v Tl ST TR B
i C‘S Appl e | nc. <SCH_NUM>
® <E4LABEL>
L NOTI CE OF PROPRI ETARY PROPERTY:
- THE | NFORVATI ON_CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY _OF_APPL
THE POSESSOR AGREES TO THE FCLLCMII\G
| TO MAI NTAIN TH 'S DOCUMENT | N CONFI DENCE 47 OF 130
Il NOT TO REPRODUCE OR COPY I T
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| PD ZI F CONNECTOR

D Bott om si de contacts used
Pi nout reversed from fl ex
51850854
CRI TI CAL
J4801
502250- 8041
F- RT- SM
44 R4802
42 15
2 4 j 2 TPAD_SPI _M SO .
%
«» o TPAD SPL CS L o |o TPAD SPI_M SO R v Rago1
5 I =1 o4 TPAD_SPI_MOSI_R 2 1 TPAD SPI_MOSI ame
o 2 SMC PVE S4 WAKE L 710 oS TPAD SPI_CLK R 1w
Poens o s TPAD SPI_INT L 15 e
2 PP3V3_S4_TPAD F 916 %10 PP3V3_S4_TPAD_F rad v
TP_USB_TPADN 112 o I
- SMC_ACTUATOR DI SABLE | _ SMC ACTUATOR DISABLE L | _13[ 0 O142 IE_LSB _TPADE R4803 CRI TI CAL
- FRKE-BASE=TRUE = SVBUS SMC 3 SDA 151 ol 14 PP5V_S4_TPAD E 20 1 2 TPAD_SPI _CLK am s - L4801
72 40 3 ACETY 17 g o 12 SMBUS SMC 3_SCL QI 31 34 40 72 1/5%6% FERR- 120- OHW+ 1. 5A
PP3V3_G3H KBD E 10 oz SMC_LSQC_RST o o 0 - o iRSY3 Gaﬂwﬁgf% g2 111 prave Cad it 20 92 53 90 37 a2 43 o0
w o |2 SMC_ONOFF_L QLN He0- 2 mm ’
PP5V_SO0_KBD F 23 [ OO 29 30 31 32 N
% ' 10 ol 22 PP5V_SO_KBD F Iy 'R4870 48011
o |26 SMC LI D w03 2 100K L
27 O oD 5% 0. 1uF°:
29 C)C 28 %/{:QUW CE/Z——
C 31 gC 22 2201 0
33 O
O 34
= og En TP_USB_VBUS EN 1 1 ®mea
0 ol 14802
10 o0 FERR- 120- OFM 1. 5A
0 w PP3V3 S4 TPAD F 2 (YYY\+__PP3v3_s4 22 22 28 20 32 23 50 51 60
= :3 0402-
Www.gdzbwx.com 50 s R
45
q ' ] 48021
0. 1yF ——
e
2
402
L CcRTICAL
i 1.4803
FERR- 120- OHM 1. 5A
» PP5V_S4 TPAD F 2 {YYY L PP5V_S4 38 47 53 60 75
VIS NBITm ] oionte
1
CRI TI CAL CRI TI CAL 03,81%3 L
b
F4800 L4800 2
3A- 6A- 9V- 0. 050HM 30- OHM SA i
60 50 40 48 47 45 42 35 _PPBUS G3H 1 2 PPBUS G3H TPAD FLT
: : 1 crRTICAL
o ' ' C4800 T L4804
1
B = Gt F FERR- 120- CHM 1. 5A
T, 1% YN
XWA801 2 %EM 30 Pﬁsl}{ﬂgowgﬁ-!:)g_g - 2 RANS 1 PP5V_SO 1617 25 39 40 a4 45 47 49 51
il NS\ PTH=0. 2 m
1532 GND_ACTUATOR ALTAGE=
m@;wm C4804 1
=+ ACE=0 0. 1uF ——
= 7 —
2
0,
A M = P -
E¥E§§E§3§§ii gw SYRC MASTER-T02 DEVWE SYNC. DATE=03/ 26/ 201
SMC LSOC RST 4 4
e Keyboard & Trackpad Conn
SMC LID 30 31 32
<SCH_NUM>
Appl e I nc. =
1C4810 (1 C4811 |1 C4812 djs
100PF —— 100PF 100PF S <E4LABEL >
3%y T, 3% 3% NOTI CE OF PROPRI ETARY PROPERTY:
—F 5361 z 5261 —F 561 THE | NECRVATI ON_CONTAI NED HEREI N | S THE <BRANCH>
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
J_ | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 48 G: 130
— Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL R GHTS RESERVED 30 OF 75
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72 68 53 36 34

72 68 53 36 34

35

1@y LPC_AD<0> o010
u@y LPC AD<1> 000 e I3
gy LPC_AD<2> o—b_CL
u@y LPC AD<3> 0000 0 ey AIS
” LPC CLK24M SMC - 10
1 > LPC FRAME L - C12
1 >—SMC LRESET L ; c13
1@y LPC_SERI RO (D) o0
15 —PM _CLKRUN_L (D) -1
s o LPC_PVRDVN_L -0
s @om—SMC_RUNTI ME SCI_L -2
15 KE L Bl1
sy SMBUS SMC 0_SO_SCL (D) o—a_ D13
34 DA D12
1 SMBUS_SMC 1_SO_SCL o) N
14 SMBUS SMC 1_SO_SDA o) L5
a4 SMBUS SMC 2 _G3_SCL o) N10
as SMBUS_SMC 2_G3_SDA o> K8
50 SMBUS_SMC 3_SCL ) N9
@y SMBUS_SMC 3_SDA (D) -—s— "
s> NC SMBUS SNC 4 ASE SCL (o) -
63 4_ASE_SDA L8
as SMBUS_SMC 5_G3_SCL o) N5
uq@SMBUS SMC 5 G3 SDA (D) gug M)
o @m—NC SMC FAN 0_CTL - H3
o m—NC_SMC FAN 0_TACH - il
o @mNC SMC FAN 1_CTL - /L2
o o NC_SMC_FAN 1_TACH - B2
% @m—SMC_TOPBLK_SWP_L -
gy SMC_SENSOR PWR_EN " A9
o YS_KBDLED L12
50 SMC_ACTUATOR DI SABLE L ML2
o @m—NC SMC FAN 4_CTL -3
63 Y RE L11
1 oom—SMC_CLK12M EN — 3
15 @ SMC_PCH_SUSACK L (D) -

a2, CPU PECI R [e3
SMC PECI L

J

32 T} =

o —SMS CHER | NT_L - J10
s (TR SMC_DP_HPD_L - H12
= rmy—SMC_PVE_S4 WAKE L - K6
20 > SMC PME _S4_DARK L - 11
@D SMC_AlL D - 12
s rmy—SMC_SENSOR ALERT_L (D) > K7
- D SMC_CBC _ON - A7
0 D> SMC LI D - L6

s SMC PCH SUSWARN L o, D2

=2 D SMC PM C I NT_L ey D1
2 SMC BC ACOK e F1
> PM SLP_S0_L - M
1 PM SLP_S3_ L P
s omPM SLP S4 L e L7
> PM.SLP_S5_L -~ w
2 ormy—SMC_ONOFF_ L -
2 D> SMC RX L - L3
» @m—SMC TX L -
o @@ IP_SMC PURFAIL WARN L (D) E13
2 qm—SMC W Fl_PWR _EN E12

NOTE:

Uus000
TMAEA231H6ZXRI
PL3 SYEC{*G ) pE3| &t PBUS_VSENSE s s
Lo pEo| G SMC_DCI N_VSENSE w3
L1 PEl| @ g SMC BMON | SENSE am o s
PLO PEO|_GL N_| SENSE 2 3
PNVG po7[_C2 SMC_HS COMPUTI NG | SENSE 33 35
L4 pos|_C3 NC SMC_ACC PWR_VSENSE -
pLS pos|_AL NC SMC_P1V05S0_VSENSE 2
v ppa| A2 SMC_CPU_VSENSE 5 5
Ve pEs| A3 NC SMC W.AN | SENSE -
PMD pE4| B3 NC SMC PPBUS_TPAD_| SENSE, .
PML PRa| M g NC SMC CAVERA | SENSE s
PK5 pBs| B4 P | SENSE a3
po3| D4 NC SMC 1VB8PWR | SENSE 33
PB2/ | 2005CL Poo| D8 g NC_SMC_ACCPVIR | SENSE am =
PR3/ | 200504 pDI| CL ACC_VSENSE 5 3
PAG ppo|_BL NC SMC PANEL | SENSE 3
a7 prol 14 NC SMC_P1V1_SO_I SENSE w
PFG PK1| B SMC_P1V2S3_1 SENSE 5 16
oEr pro| HL NC SMC_OTHER HI _| SENSE -
P& pK3|_H2 NC SMC P1VO5SUS_| SENSE a
PGL pE7| 4 NC SMC P3V3S5_| SENSE a3
PG2 pEs|_C5 NC SMC BMON DI SCRETE_| SE 33
P pN1|_B5 L KLT_| SENSE a3
PGS Pro[ A5 g SMC CPU | SENSE am s
PG7
OM T TABLE pc7|_ML Pl L 6 32 44 66
PNB - pos| ML SMC_VCCI O CPU_DI V2 w
iy Poa| VB qn PM THRMIRIP_L am s s o
PK6 pcs| M2 SPI _DESCRI PTOR OVERRI DE_L 17
PK7 pys|_B6 CPU_CATERR L .
P pyal 26 o SVC BT_PVR EN oD 2 o
PN3
PA2/ ssloCLK| N2 g PM C PWRBTN L oo
PNA PA3/ SSI OFSS| N8 P as
NS PAdl SS1 ORX_L4 SMC_DELAYED PWRGD 5
PNG PAs/sSlOTX{ M g SMC PROCHOT ~~~  esnoees
PN7
PH2 peo|_E11 SMC_DEBUGPRT_RX L 26 32 64 67
PH3 pp1| D11 SMC _DEBUGPRT_TX_L 26 32 64 67
pRe| E3 NC SMC SYS LED o
PJ7 pe7|_E4 -> NC SMC GFX THROTTLE L CED
PJ6
prol_L10 SPI _SMC M SO a7 o8
PO pri[ N1 O SPI_SMC MOSI oD 57 o
PP1 Pr2|_N12 Pl K 37 68
PP2 prE3l_ML1 * SPIL_SMC CS L ovh R
PP3 Pral K10 o, S5 PWRGD (T 46 48 52
pPa PFS| MO oo PM PCH_SYS_PWROK a6 e
PP5
PG PCA[ VB g TS HI PWR EN am = s e
PP7 Pe5| B g NC SMC GEX_OVERTEMP o -
P Pro_L2 ALL_SYS PWRGD 16 35 48
PQL PH1| L1 > SMC_THRMIRI P o
PQ2
PQB PH4| K1 PM TN L 13 16
P4 pHs| J3 PM SYSRST_L 13 17
PGS pro| 2 o VEM EVENT_L @ aD =
PQ6 pH7| 34 > SMC_ADAPTER _EN @ 2 32
PQ7
p30| D8 SMC OOB1 D2R L 2
PAG! LORX py1| A8 SMC_OOB1_R2D L o4 oa
PAL/ LOTX P2l B8 SMC_PM C RSMRST_L w
pi3l. 8 o SMC PM RSVRST L oo 2
PL7
LG Pve| G13 g PM BATLOW L oD =

SMS Interrupt can be active high or |ow, renane net

If SMB interrupt is not used,

NOTE:

pull up to SMCrail.

Unused pi ns have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

accordi ngly.

17 28 30 32 33 34 37 42 43 60

L5001
30- OHM 1. 7A

1 2 PP3V3 S5 SMC VDDA
0402 !

NC SMC HIB L L13

o 32 [T SMC_CLK32K _PM C
NC_SMC_XOSC1
— NOIESISTRUE —

K11
K12

NEAR=US

o4 17 (TR SYSCLK_CLK12M Sm F13
NC_SMC_OSC1 F12

—  NOTESI=TRCE |
K13

E6

E7

F6

F7

F8

G

Gr

G8

H6

H7

PP1V2 S5 SMC VDDC D7
NECK W DTH=0. TWV 'J-ﬁ;

J9

Ji3

H B*

1R5002 VOLTAGE=3. 3V 1 CEOOl
%.OM f— oé.UF
ow 2 g . CERM
2¥é1 us000 0261
TMAEA231H6ZXRI
B -
59 43 37 [y -oMC_RESET L F114 RST* PCO/ SWCLK/ TCk|_B9 SMC_TCK 26 32 37 62
PCL/ SWDI O TvS|_ @ SMC_TMS 26 32 37 62
22 | SMC WFEI _EVENT L All|pks Pc3/ swoy Tog €10 SMC_TDO a2
SMC WAKE L ML3 | \WaKE* pc2/ TDI | B0 SMC TDI 32

OM T_TABLE nd B\

X0osco
X0osC1

[ecie)
osCL

VBAT

292929299999299929299292999

PLA%E
PLACE_NEAR=U5000. D6: 5MM
7

1C5010 |+ C501
—%mé%UF -4 %OOQIUF -

6%01- 1 0%01- 1

K RERMM 5560 T6 N5 > BDALE” RIXk=UBb05 Y 5NM
C5014 (1 C5012 (1 C5013 [+ C5011

OQIUF == QupUF == Qs 1UF 5

01-1 z Oggl(:ERM 2 02%’1CERM z oggimm

SYNC _VASTER=J92 DEVM.B

Vi F3
VREFA+|_EL PP3VO_S5_AVREF SMC 3
VREFA- | E2
el 2 XVQ00
GNDAl_F4 # GND_SMC_AVSS 2 1
ALO PLACE_NEAR=U5000. Al 4MV||
D5 <
D6
: 02020 | oz
ES 1
Es 5 gg g 3/
E9 0 }04)1CERM 63%1
E10

=U5000. D2: DI 1M
BYPASS=U5000. D2: D1: 1MM|

PLA NEAR=U5000. J1: 5MV

SYNC DATE=10/11/ 2013

TTILE

SMC

d} Appl e I nc.
®

i 2ry A

<SCH_NUM>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE | NC.
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RSMRST: DI RECT

R5130
« > PM C_RSMRST_L 1,0 2 _PMRSMRST L
RSMRST: SMC M RSVRST: SMC
o¥h1 10RSl32
3750w

"Buttons"
SMC_ONOFF_L

Debug Power

29 30 31 32

oM T oM T
R511 %1 1(|)?5 115
PLACE_SI DE=BOTTOM PLACE_SI DE=TOP
1/ 18% ?Z’low

,b603- zERO- HoT
SI LK_PART=PWR_BTN

0603- ZERO- HGT,
SI LK_PART=PWR_BTN

o6 44 31 6CH CPU_PROCHOT_L

PLACE_NEAR=(6159. 6: 5MM

66 31 15 OO} PM THRMIRI P_L

%?gBVK- 7

SOT563
VER 3

o v lo

-
LY

o2 43 35 22 1 _SMC_BC ACOK — SMC_BC ACOK a1 3z 35 43 62
320120 OMC PVE_S4 DARK L — SMC PME S4 DARK L rmyos a1 22

Rfial 2

68 13 PM CLK32K SUSCLK R1 2 SMC CLK32K PM C a1 64
[nnvg ~PLACE_NEAR=U0500. B27: 5. 1nm V V'V 5% 1/ 20W MF 201 g

s 46 40 52 17 16 15 11 0 g _PP1VOS SO

o[ 1y lo

Gl2

SMC_PROCHO Van RN

%?gBVK— 7

SOT563
VER 3

G|5

SMC_THRMIRI P am = 52

SMC12 PECI Support
PP1V05_S0 LEF RN
CRI Tl CAL
150  ,pls
DM\BZ%LFBZl =
oFNLOoeR: S | K
- —
e
1|1G S
R5152 2
o >—SMC PEQL L 149\ 2 swepPEC LR
5%
From sMC 1/ 20W
N E
ofbs H¥E1ES  |'Rs151
1. 6K 330
5% %
1/ 20w 1/ 20w
2201 2201
R5134
43
31 CPU PECI R g 1 2 cPU_PECI .
T% NOSTUFF “su% D5
1 C5134 1/ 20W Fronf To CPU PCH
47PF 201
%
2 ¢
0201
PLACE_NEAR=Q6150. 2: 5MM
60 43 a2 37 34 33 3 30 20 17 __PP3V3_G3H
60 51 50 33 30 20 28 23 22 _PP3V3_S4
B e a4 a0 g 0 5 EESVE SO
» _MEM EVENT_L R5114 10kNQ STURF
23 2 _SMC PME S4 DARK_L o167 100K 1 , D% I/20W W 20T
522 SMC WFI_EVENT_L 5168 100K ; 2 o% LZ0W W 20T
wn SMC PM C INT L 5169 100K . , o0 1720W W 20T
22 21 30 20 _SMC_ONOFF_L R5TI/0 10K 1 p D% I720W W 20T
s a SMC SENSOR ALERT L RB1I72 10K 1 2 5% 1720W W 20T
5130 _SMC LID R51/71 100K p D% IT20W W 20T
s _SMC TX_L 5173 10K 1 2 D% I720W W 20T
s _SMC RX_L 5174 100K 1 2 S% L720W W 20T
o7 64 31 26 _SMC_DEBUGPRT_TX L o175 20K 1 p D% I720W W 20T
o7 0451 26 SMC_DEBUGPRT RX L ROI/6 20K 1 2 o% LZ0W W 20T]
o 3731 26 _SMC_TNMB 5177 10K 1 2 S% L720W W 20T
s _SMC_TDO 5178 10K 1 2 o% 1720W W 20T
2 SNC TDI 5__79 10K 1 2 5% 17 20W V- 20T
o 5731 26 _SMC_TCK 5180 10K 1 p o 1720W W 20T
o2 43 35 22 21 _SMC_BC_ACOK 5187 100K 1 o o% T720W W 20T
21 28 SMC Al D 5-.\.2 2. 2K 1 5 5% 1720W ™M 201
5% 17 20W V- 20T
s 15 _SMC_ADAPTER EN R5185100K 1 2
2 s _SMC_THRMIRI P o186 10K 1 p D% IT20W W 20T
s _SMC_DELAYED PWRGD 51971 100K 2 9% LZ0W W 20T
5% 1720W ™M 201
SYNC MASTER=J92 DEVM.B SYNC DATE=10/11/ 2013
mi
SMC Shar ed Support
d} Appl e I nc. <SCH_NUM-| D
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: [ —————
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA \IO b
PROPRI ETARY P ERTY _OF APPLE | NC.
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s 33 1 _SMC_PBUS VSENSE — SMC PBUS VSENSE a1 33 38
- _ _ ____ — NMARKE_BASEETR®E
a5 33 1 _SMC_DCI N_VSENSE SMC _DCI N_VSENSE a1 33 38
VAKE_BASE=TRUE
a5 33 1 _SMC_BMON_| SENSE SMC_BMON | SENSE a1 33 3
VAKE_BASE=TROE

35 33 a1 _SMC _DCI N _| SENSE SMC ml_N | SENSE 31 33 35 U5265
VAKE_BASE=TRUE REF3330
as a3 31 | | SENSE 1 | SENSE 41 33 55 N

= o
- = CRI Tl CAL

o A VSE = &5 o 60 45 42 57 34 92 51 30 28 17 _PP3V3_G3H SIN our 8 PP3V0 S5 AVREE SMC .,
_NC_SMC 05S0_ VSENS %é %k\& 05S0 V% D;% .

3 31 P1V/( V. K P1V = -
3l = Nool L se N TAGE=3. 0V
5 2 _SMC_CPU VSENSE SMC_CPU_VSENSE a1 33 35 Nei| 2
MAKE_BASE=TROE

s NC SMC W AN | SENSE NCSMC WAN ISENSE ..., NEXNC
w2 NC SNC PPBUS TPAD | SENSIIC SNC_PPBUS TPAD | SENSE s s C§20 2l N TN CB2661| | §5}ZU'Q_7
-NC SMC PPBUS TPAD | SENSRIC SNC PPBUS TPAD | SENSE : > Lé o
6 > g

SMC AVREF Supply

31 33 1

“m
Ilmllm

)

1 T

1
s NC_SMC_CAMERA | SENSE_ NC_SNC_CAMERA | SENSE _ a1 2 )2( an
- T~ —=MARE_BASESTRUE ___  NO_TESI=TRUE

«u NG SMC P3V3SO | SENSE_ NC SMC P3V3SO I SENSE ... 020171
«u NC SMC 1VBPWR | SENSE_— NC SMC 1VBPVR I SENSE ..., GND SMC AVSS . .,
wu NC SMC ACCPWR | SENSE—— NC SMC ACCPVR | SENSE .. ., NEERo 2

v » _SMC_ACC VSENSE _ SMC ACC VSENSE ...

s NC SMC PANEL | SENSE — NC SMC_PANEL_| SENSE a1 33
ANEL_LoERSE N BAEETIE T MO TESTETRUE

1
4leno
N,

5 CERM

&

wu NC SVC PIVI SO I SENSE- NC SMC P1VI SO I SENSE ..
»n SMC P1V2S3 | SENSE %% SMC Pl\;IIZR%;) ISENSE _ _ SMC P1V2S3_| SENSE s 53 4

s NC SMC OTHER HI | SENSE NC SNC OTHER HI I SENSE__ i

» 2 NC SMC P1VO5SUS_| SENSE NC SMC_P1VO5SUS | SENSE o o

wu NC SMC P3V3S5 | SENSE-— NC SMC P3V3S5 I SENSE ..

221 _NC_SMC BMON DI SO?EFE;LSNGBNC: BVON_DI SCRETE | SENSE =1 w0 v s 1y 39 15 13 11 g OVS_SD
s s NC_ SMC LCDBKLT | SENSE- NC’SNC:LCDBKLT ISTENSE: a1 i
wer s SMC CPU I SENSE wnn — SNE OPU | SENSE _ SMC_CPU_I SENSE 5 5 u 1G5

IS
5

NO_TE: I=IRLJ;

@)
<le
8
—
SR
a
2

64 35 33 31 El P EN — El P EN a1 33 35 64

fa®
Q

Y/

NCx—H NERI TI cALNT S NC
*R5280 D
PP3V3_S5 100K =

46 37 33 22 17 18 15 1
75 73 60 5

48 ow
,201
Top- Bl ock Swap LC52U~T’:0 <

3 11
5

PP3V3_S0 813 12 13 15 17 18 23 24 29 32 L

3473536 20 46747 53 60 73 75
vcc

1
RSZ%BK a0 3116 ry—ALL_SYS PWRGD 3la US250 =
5o 1|, 74LVCIGE7 v
Yo B SOT891
e 53 10y PM SLP_SO_L 6lc oRITICAL
o m—SMC TOPBLK SWP L [ 1 2 PCH STRP TOPBLK SWP_ L gy i D Truth table

w < ASPGD SO L ULQ L P1VO5_SUS

—
£k
2
E
"
I

IS

P1VO5_ULQ L oo @

&
N
[e0)
w

[
~

oo
27NE

RROO
RORO |
RORR
okt

©

al

<

NOSTUFF
B R5250

PP3V3 SA4 32020 30 32 33 5051 60

IR5220 1/f%§w
100K 0201

« DP_HPD_L a1

3

CRI TI CAL

220
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_2

ol THTo

)
1[G™
64 28 18 DP_E85SNK_HPD R5215

w0 1 oy PCH SMLIALERT L 1,100,

1l
M
(=]
(=]

5% SYNC MASTER=J43 M.B SYNC DATE=10/24/ 201

Roo11 " SMC Proj ect Support

s T CPUBMONSNS_ALERT_ L 1 2 SMC _SENSOR ALERT L o o w2

% d} Appl e I nc.
201 [¢]

<E4LABEL>
SMC PME_S4 WAKE L —
31 30 22 [T — NOTI CE OF PROPRI ETARY PROPERTY: P —
3130 22 D SMC PVE S4 WAKE L — %&%%@ 22 30 31 33 THE L NECRMATLON_ CONTAINED_HEREI N | S THE <BRANCH>
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4

2

Wl dcat Point LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
gupupupiigmes 442 37 34 33 3 31 30 20 g7 PG O
Pul l ups are on eDP
B 1 nn r n B B
widcat pornt 1o R5300 |'R5301 e connector page and Internal DP e R5380¢| |'R5381 Battery char ger
% % - — * 5% %
ws00 1/ 280 £7%0w Us000 8300 Us000 1/ 20W £7%0w BANSURI - U7100
(See Tabl e) MF M
(MASTER) 201, 2201 (MASTER) (MASTER) 201, 2201 (Wite: Ox12 Read: 0x13)
68 34 16 14 SMBUS PCH OLK 72 53 34 31 SMBUS SMC 0 SO_SCL — SMBUS SMC 0_SO_SCL 33 34 53 43 4134 3 SVBUS SMC 5 G3 SO — SMBUS SMC 5 G3 SOL FATaEs
WAKE_BASE-TROE VAKE BASESTRUE = WAKE_BASE-TROE =
D 68 34 16 14 SMBUS PCH DATA 72 53 34 31 SMBUS SMC O SO_SDA — SMBUS SMC O SO SDA 31 34 53 43 41 34 31 SMBUS SMC 5 G3 SDA ——__ SMBUS SMC 5 G3 SDA 31 34 41
WAKE_ BASE=TRUE WAKE_BASE=TRUE — 72 72 \AKE_BASE=TRUE — 43 72
1 1 L 1 L
Battery
XDP Connectors 36950
31800 Battery
( MASTER) Battery Manager - (Wite: Ox16 Read: 0x17) — SVBUS SMC 5 G3 SOL a1 ae a1
= 3%
68 34 16 14 SMBUS PCH CLK — — cvBus S\ s 3 soA
= Bue
68 34 16 14 SMBUS PCH DATA = I
)
(* = Multiple options)
I nternal DP )43 a1
Sansung LGD |Sansung LGD AUO
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y * Y *
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N
Wl dcat Point LP SO |I2C "1" Connections SMC "2" SMBus S3 Connections SMC "3" SMBus SO Connections
43 42 37 34 33 32 31 30 28 17 PP3V3 G3H 20 24 23 18 17 15 13 13 13 8 PP3V3 SO
&0 60 53 47 46 40 36 35 34 33 32
W dcat Point LP HPM e R5370* [*RB37 oM s e R5390!| |'Rs391 Trackpad
2. 2K 2. 2K 2. 0K 2. 0K
(0500 SO PUI I : Ups on PO_' page 16 vae00 Us000 1/ 28% ?;/UZUW U7400/ U7600 Us000 1/ 23% ?%ZDW 24800
(MASTER) (Wite: 0x?? Read: 0X??) W VF I 3 (Wite: 0x90 Read: Ox91)
(MASTER) 201, 2201 (See Tabl e) (MASTER) 201, 5201
12C PCH 1 SCL — 12C PCH 1_SCL
64 34 28 15 — o — 15 28 94 45 45 34 31 SMBUS SMC 2 G3 sal — SMBUS SMC 2 GB SOL 31 33 46 40 34 31 g9 SMBUS SMC 3 SO — SMBUS SMC 3 SAL #3H
12C PCH 1 SDA — 12C PCH 1_SDA \RKE BASESTRUE - VKE_BASEETRUE -
sA:MZE15'lVl'SR'IZBKSI:ﬂI—(CI: — A 48 46 34 31 SMBUS SMC 2 G3 SDA —— SMBUS SMC 2 G3 SDA 31 34 46 40 34 31 30 SMBUS SMC 3 SDA — SMBUS_SMC 3_SDA 30 31 34
| L 72 \AKE_BASE=TRUE — 48 72 72 \AKE_BASE=TRUE =3 40 72
1 L ) L
RO
J6799
(Wite: 0x?? Read: 0x?7?)
— SMBUS SMC 3 SCL 3931 %
— SMBUS SMC 3 SDA 3931 %
L
B W dcat Point LP SO "SM.ink 0" Connections HPM |Vast er BUS
et
EEFEEEE R R SMC SO "1" SMBus Connecti ons 60 43 41 29 28 26 _PP3V3R3VO AON
1 1 75 73
Wi deat Point LP RS310°) 'RS5311 supagnuliiymes HPM R6340') ['RE341 |/ O Expander
‘5% % . .
w500 1/2§/¥v %{:zow LPCL1U37 - U4600 120w $sow PCALG516A - US350
1 1 i . .
(MASTER) 201, 5201 e R5§67(I)< 557;:,(61 CPU Tenp, Inlet, B THR ( MASTER) 201, 5 201 (Wite: 0x40 Read: 0x41)
68 14 SM._PCH 0 CLK © 50 5% 34 20 28 _1 2C HPM SCL — 12C HPM SCL 28 20 34
WAKE_BASE=TRUE U5000 1/ 2!?4‘4\/ M:QDW EMC1704- 02:  US800 MAKE_BASE=TRUE —
68 14 SM._PCH 0 DATA (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99) 34 20 28 _| 2C_HPM SDA —__12C HPM SDA 28 29 34
VAKE BASETROE VAKE_ BASE=TRUE —
| 36 34 31 14 SMBUS SMC 1 SO SCL —— SMBUS SMC 1 SO SCL 14 31 34 36 53 68|72 J L
72 88 53 ke BASE-TRUE —
SMBUS SMC SO_SDA — SMBUS_SMC. SO_SDA
36 34 31 14 NME’NE:TH; — 1 14 31 34 36 53 68|72 BCl 2 E t ect Or
1 L )
Y : " : " f Pl 3UsSB9281 - U5680
Wl dcat Point LP SO "SM.ink 1" Connections (Wite: Ox4A Read: Ox4B)
NAND Tenp Sense ) )
— 12C HPM SCL 28 20 34
HPADO33AI : U5880 -_
(Wite: oxo2 Resd: 0x03) — 12C HPM SDA 2020 20
— SMBUS SMC 1 _SO_SCL 14 31 34 36 53 68|72 L
W dcat Point LP —— SMBUS SMC 3 SO SDA 14 31 34 36 53 68|72
A w500
(Wite: 0x88 Read: 0x89) SYNC MASTER=J43 M.B SYNC DATE=10/ 24/ 201

36 34 31 14 SMBUS SMC 1 SO SCL
72 65 53

8

36 34 31 14 SMBUS SVMC 1 SO SDA
72 68 53

8

SMLink 1 is slave port to

access PCH

ALS
J4002
(Wite: 0x72 Read 0x73)

SMBUS SMC 1 SO SCL

SMBUS SMC 1 SO SDA

34

31 34
36 53 68

TTTLE

SMBus Connecti ons

d}@ Appl e

'<SCH_NUM>

I nc.

THE_| NEFORMATI ON_CONTAI NED_HERE|
PROPRI ETARY ERTY_OF APPLE |
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T
IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

ROP Pl
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POR VOLTAGE / CURRENT SENSORS : TO BE USED I N PRODUCTI ON

. | COR : COWPUTI NG H gh Side Current Sense
VPOR: PBUS Vol t age Sense Enable & Filter e curront 12
M Va1 24 Bupuppay i PPSVS SO
%@400 GAIN : 100X
NT soT-Jég:?CZ PLACE_NEAR=R5450: 5MM 1 E%A%%aso' 3::5Ma
N-CHANNEL | 6 PBUSVSENS EN L = —— Qs UF )
o0 a8 46 45 aa _PPBUS S5 HS COMPUTI NG | SNS Us450 2 B xor PLACE_NEAR=U5000. B3: 11mm
R5402* ORI TI CAL TNAD14 01 35451355
le 100K 4 2)a 21 SNS HS COVPUTI NG N5 n SC70  our |6 I SNS_HS COVPUTI NG | OUT 1 x IS SMC_HS COMPUTI NG | SENSE a1 33
_— SMC_SENSOR PWR_EN 2| | ¢ 10 R5450 potVe o LIVELIL R 1oL oon
4o 1 1/2 CRI Tl CAL % PLACE_NEAR=U5000. B3: 11mm
Nwin; 00062 o NG P . . w11 5455
. 201, . éﬁ, 7335 I N+ (100v1v) REF|1 ¢ R5425(,)]K M i SR
J_ 3 PBUS SO VSENSE Max VQut: 3V at 10. 44V | nput o61Y 1f3 . K S 202%
= 60 50 40 45 47 46 43 35 30 _PPBUS_G3H - v 2§¥V PLACEMENT_NOTES: 2%
= . - N 201, _— 0201
R5403 Pl ace close to SMC GND SMC AVSS
5 s F: ?DQK PLACE_NEAR=US000. E2: 11MM (For R and C e e e
49 a7 as a3 35 30 _PPB H S oW
8% US_G8 . \I@t L, MEIHEVENI N = 19530 Chns =
P- CHANNEL SMC_PBUS_VSENSE 1
D Need f UL X
R5401* PLACE_NEAR=US000. E2: 11VMM e t O S et g al n S O r
1'/02%\0?7 PLACE_NEAR=F7140. 2: 11MM Rg;"qlﬁl 1 850‘!4-(7)6': . X i .
1% < T Yo
M, v T EMC1704 Conputing H gh Side Gajnh, Stage
PBUSVSENS EN L_DI V 201, 201 7 PP3V3 SO XW5460
29 24 23 19 17 13 13 12 11 e
Ll G\ND SMC AVSS 4, 4 s 5 | SNS HS GAI N P
C VDOR: DC-1n Vol tage Sense Enable & Filter i eswsoon e 1w R5462
1K
1C5461 1/ 200
w0 i,
SOT- 963 2 GERW X5R ¢ SNS_HS GAIN N gy 675
N-CHANNEL | 6 DCOI NVSENS EN L
— 1
R54121 PLACE_NEAR=R7150: 5MM ) R54261
Iy 137K = Lo
. SMC_BC ACCK 2| | K
w80 %.S v 28 Max VQut: 3V at 21V | nput CKPLUS_WAI VE=Ndi f Pr_badTer m lIJEIfZ?.? 2013
1 2012 33 L SNS HS COVPUTI NG P 5|in SC76 "~ our |8 I SNS_HS _GAI N OUT
J_ 3 DCI N _S5_VSENSE CKPLUS_WAI VE=Ndi f Pr_badTerm|  CRI Tl CAL
= 7235 L SNS _HS COVPUTI NG N 41 n+ REF| L 1R5463
R5413* (500V/ V) oK
5%
5 G ': 27. ‘itz G\D 20W
S 1/ 20W _ o 5201
7 73 -PPDOLN G3H | N M, [ AR EoRR S GAIN: 500X
P- CHANNEL SMC_DCI N_VSENSE lou) SIS T
RSfOJOJKl PLACE_NEAR=Q7110. 2: 11MM pLACEﬂEA%LBOU&éZ;%’Z}:l . PC%cngEAmLsouo. El: 11MM =
1 200 kS T Qg0 2UF In battery discharge scenario negative voltage will be
285, oM ngG- 3v present on IN+/- pins with I NA output voltage decreasing
PDCI NVSENS EN L_DI V 2 0201 from 3.3V with increasing discharge current.
L_{ G\ND SMC AVSS ., s 35
B Wth 100mA battery current, WIIl have 10.2nV difference
goi ng into sense pins of U5800.
This will set the minumum current threshold at 0.100mA
] ) VCFR CPU Vcore Voltage Sense / Filter
CHARGER BMON Hi gh Side Current Sense XV\BSﬂZO RE 412 PLACE_NEAR-U5000. Ad: 110
PLACE NEAREUS000. F2: 11 60 45 10 5 _PPVCC SO_CPU 1§ & 2CPUVSENSE IN 14/\;&/:%3 SMC CPU VSENSE _goomy o1 3
R3504(.)2KO PLACE_NEARER7320. 2: 11MM 156w 1 C542] PLACE NEAR=US000. Ad: 11Md
s CHGR BMON 1 2 SMC_BMON | SENSE 31 33 201 -4 2UF
Y I e T
1 SL6259 Gain: 36x » 1 8361
cae 2 7o) v - 35p0PF D SMC AVSS.
Max VQut: 3.3V at 9.167A 10V |2 x7R. CERM
EDP Current: 310A 0201
GND_SNC AVSS 4, 4 3 ACC Vol t age Sense
DC-IN (AMON) Current Sense a2l
60 50 _PP5V1 _S4SW 1 % 2 ACC VSENSE I N
PLACE_NEAREUSO000. F1: 11
A R543O PLACE_NEAR=L7850. 2: 11MV
- cHER AVON 145: 3K sve DOl N | SENSE o 18R?45%2 SYI\K%I IIVAESTEFEJQZ DEVM_B SYNC _DATE=02/ 07/ 201
1/]28/w A 000, P at %Z.éow Max VQut: 3V at 5.535V I nput VolL t age & C:ur rent Sens| n J
201 __% NE 5201 TG NOVEET T
i —- T0% <SCH_NUM=| D
Sense R is R7120, 20nChm |
PR o2 g o Jp S ACASRSE ap (5, forle ine. ot
Max VQut: 1.4V at 8.25A R5423! < >
Scale: 2.5A/ V - GAD SMCAVSS e 100K ! %}_50‘}1%& NOTI CE OF PROPRI ETARY PROPERTY: R ———
EDP Current: 3.5A 1/ 20W 10%, THELNEORVETLON CONTA| NED HEREI N | S THE <BRANCH>
201, 5B THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 130
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POR THERIVAL

SENSORS

CPU Proximty, Inlet

TO BE USED | N PRODUCTI ON

DDR and BMON THR Sensor

RS8O NIl 1

supuppupii—PPSVE SO 2 PP3VS S0 GPUTHMENS &
1Z6w 1 C5500
% oot UF
PLACE_NEAR=U5500. 3: 5mm | 2 OY X5R
| NLET_THVENS D1_P 'R5506
..................... ) 3 PLACE_NEAR=Q6530: 3MM C5501 1 = ~| ORI CAL %%%\I/(v
PI acenent note (Wrel ess Prox): . 530 1 1C5530 PEAE SRS B 5550 F-L VoD .
_Place @530 next to J3501 on Bot side BCS46BLP —— 4/PF ﬁ} U5500 2
..................... ' DFNL008HA- 3 > % PLACE_NEAR=US500. 3: 5nm  X7R- fesl EMC1704- 2
2 1 2 | pp1 N THERM: Og CPUBMONSNS ALERT L oo >0
e e B2 L ow ALERT+ (10 CPUTHIVENS ALERT L oomy =
3 &cgf?mqssm: 3MMm 5563 5 No,xm,ommc&%gnouez LAGE NEARUSS00. 4 S L 4loeaions svoaTA 11 SMBUS SMC 1 SO _SDA ey 16 o1 54 36 53 o0 72
------------------- 1 1 560 1 - 5 12
Pl acement note (Charger Prox): | 510 1 14 o7|:|: 47p|; 1 DF%)OG!—M-:% 2200 — DN2/ DP3 SWKM@ 14 31 34 36 53 68 72
_ Pl ace Q5510 near L7130 on TOP si de + BCB46BLP 2 gz BCB46BLP  , ,S;M 16 | sense+ ADDR_SEL| © CPUTHVENS _ADDR_SEL
___________________ DFNI00GH-3 A o PLACE_NEAR=US500. 5: 5mm 15 | sense-
PLACE_NEAR=Q5560: aw . 3 ., CPUTHVENS D2 N 5 | o Pl d’ yNne R5505
73 35 (OO} ISNS HS GAIN P 14 | 11 seL 3
_____________________ L s I SNS_HS_GAIN N L o
PI acenent note (DRAM Prox): CPUTHVBNS_DUR_SEL @D THRM PAD 01
PI ace (B560 between U2300 and U2500 on the Bot slde TH EL . ’\7
RSICSEUOF; RSICSEI—(L)JZIE - Wite Address: 0x98 =
10K 10K Read Address: 0x99
1/ 200 u2BWs Ll .
201, 201, PI acenment note: (CPU Prox) ,
Pl ace U5500 next to L7310/L7320 on the Top Side
VoSS L L D T N T T L S

NAND Tenp Sensor

292423 18 1718 13 12 11 & PP3V3_S0

60 53 47 46 40 36 35 34

72

72

PLACE_NEAR=U5580. 5: 5nmm

1 C5560
— 0. 1UF
— 10%

5
— L
us580 PI acement note: (NAND Prox) .:
HPAOO330AI Pl ace U5580 next to SSD Qunstick

SOT563 Lo o o o o . o oo oo oo oo oo 3
o550 1 SMBUS SMC 1 SO_SDA 6 |o, ool
68 53 36 3¢ 11 14 _OVBUS SMC 1 _S0_SCL 1lsq ALerT-3_NAND OVERTMP_ALERT L oo 5

GN\ND

2

0201

SYNC MASTER=J92 DEVM.B SYNC DATE=09/ 12/ 201
e -
Tenperature Sensin
d} Appl e Inc. <SCH_NUM>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRNIQ | ON_CONTAI NED HEREI N IS THE <BRA|\O_b
P ERTY _OF_APPI
HE POSLOSR AGREES 1O THE FOLLOI NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 55 OF 130
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SPI ROM - Conmbo BGA Footprint (3 vendors)
Quad-10 Mbde (Mdde 0 & 3) supported.
waes3zzi7ie1ssny PPBV3 S5 SPI Frequency: 50MHz for CPU, 20MHz for SMC. Sp| +SV\Z) SAM Oonnect or
CRI Tl CAL
BYPASS=U6101: : 3nm J6100
1 G 11U(F)=1 2 BYPASS=U6100: : 3 DF40PC- 12DP- 0. 4V- 51
D T }g%’ UGVJ(.X(:JO Cgllo[: ! 14 13
2 XBR- CERM . % N
o 8361 V25Q64FVBYI Q xR 3%0\1/)2 60 45 42 54 33 32 51 30 20 17 _PP3V3_G3H o
=3 S/ Sl o/ 4 3
U101 s SPL_MB CLK Cl ISCLK/ G/ CLK DQL/ DAY | Ol D; SPI_M.B MXSI_ 5 gg: ﬁg Mmélo - s[2 9T - gg: ﬁllﬁ %KL
2/ 5580 7 SPI_MBROM CS L 22 Jcsr o9 Py =P MB M SO e L o SPI_ALT 102> e | [0 olr | 4  SPIROMUSE MB oy
ws _SPL_MB_CS L 3s CRI TI CAL o _SPI_ALT 10<3> oo | 10 0 o—a SMC TME (SVWDI Q) 2631 32 62
. SPIROM USE MB 3¢ o= v SPLMB 102> G 90005~ oo oy SMCRESET L S | 22[0 OTii | el SMCTCK (SWOLK) e or or o
Plesu} - oo - jiesng
6p 7 _SPI_M.B | O<3> Bl |g Eﬁ(é’iﬂ
GN\D D8 N6 NC 16 ~\_ 15
4] X O
1 3v-64MBI T N L_xNC
%X_zx W.BGA- COMBO- J92 Ncg_ch 16500024
PLACE_NEAR=UG100. 1: 12MV NCx—23INc CRITI CAL &TXNC > =
= NCx—24 NG OM T_TABLE | =57 % NC
NCx—2{NC 12 “%
GN\DY VSS
ol
Boot ROM SPI Bus Series Term nati on
SPI_ALT 1 0<3>
PLACE_NEAREJGTOU. U 5WM SPI_ALT 1 O<2> .,
PLCACE_NEAR=J6100. 7: GMM SPI _ALT_M SO,
= B
PLACE_NEAREJETUU. 575 SPI_ALT_MOSI ,,
MPCACE_NEARETETO0 37 5WM SPLALT LK . Sam Card ROM Sl ave
PLACE_REAREJSTO0 TTTSWI op AL T CS L .,
'R6133 |'R6132 |'R6128 |'R6127 |'R6126 |'R6125
2%0w %0w %0w %0w %0w %0w
50201 50201 ,0201 50201 ,0201 50201
R6110 R6120
o1 > SPI_CSO_R L ' 1ARK 2 SPL_CSO_L 1R 2 _ SPL MBCS L 44
- o 156w 156w - o
R6111 1 R6121 M
00 14 Pl_CLK R 1431 2 = SPI_CLK 1430 2 SPI_MB_CLK 46
= | = B B 5% /\M\/ PLACE_NEAR=UGI00. 6: 1ZMM
B CPU Mast er 5" Re112 ' Re122 SPI ROM Sl ave
« ucgy_ SPL_MOSI_R ' 1 ARK 2 e SPI_MOSI 1KY 2 _ SPI_MB MOSI .4
(SPI _I O<0>) = - T 1w 1w — = s
R6113 i R6123 't
o 1@y SPL_M SO ] LARR 2 SPI SO R LARA 2 ] SPI_MB MSO . e
(SPI 1 O<1>) uZBw 1w © R6130
201 201
11
weay SPL_1 O<2> DYy S— — SPI_MB 1 0<2> .,
156w
R6131 "
umy— SPL_1 O<3> 1/\/\5\’2 e —— SPI_MB_10<3> 4,
156w
1
R6114
o @w@\/—pmm
5% — = ~MTTZMM
1/ 20W
1 R621215
@ p—SPL_SMC_MOS “éo{;z — .
1/ 20W
A SMC12 Mast er P R621216 SYNC VASTER=JO2 DEVM.B SYNC DATE=07] 23/ 2013
o > SPL_SMC ALK DY v — e
e 2w SPI +SWD Debug Connect or
1
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Left

Speaker

APPLE P/ N 35354265

Anps

ooy <0 73

QoD w0 73

75 60 53 47 38 30 _PPSV _S4
BY] = 10. A2: C2: 3 W
PEEIID 9 CRI TI CAL
- Zgo/lup L Re310'| .|'CB311
2 - CERM 0 p— 14
R6313 0301 U6310 NE TSI PY V. R
w20 0 oy AUD_SPKRAVP_MODE . ,  AUD_SPKRAVP_MODE LEFT1 NAX98357BEW] o Ly SPKRAVE LOUT P
R6312 1%:0{3"" I_MCSQ%DEJL Alourp| A3 |
w50 0 oy AUD_SCLK_A A0, AUD_SCIRA_LEFT1 ct lsax B3
5% | SPKRAMP_LOUT1_N
1720w R6314 | 3 |LRCLK GAIN_sLoT| B2 L AYP1 GAIIN W N NG W DTHE0. 10 T
o%61 0 AUD_LRCLK_LEFT1 o MALLIREM D0, 40
0 39 38 ry—AUD LRCLK A 1 Y 2 RG315 | DIN 1&%?? NOSTUEE
w2 gy AUD_SDAUT_A 0w . 0~~  AUD_SDOUT_LEFT1 . %%ZDW . C63P1F2
0201 1P 9 LMo NOSTUFF == 3Q0
i, 106313 | i,
—L T00PF
S 28%
51
75 60 53 47 38 30 PP5V_S4
BY) = 20. A2: C2: 3 MM
1 Eﬁ?»g’é § . _ CRI TI CAL
= Q! - FeSo! L' 06321
2 XBR- CERM 0 ——47UF
R6323 6361 U6320 et 2 &%
w50y AUD_SPKRAVP_MODE N ) AUD_SPKRAMP_MODE_LEFT2 MAX98357BEW o BLY- TANT
0/ 2 M N_NECK_W DTH=0. 10 mm
R6322 % AL |sp, SBHT CAlorel A3 LW D0, 0 SPKRAMP LOUT2 P o
o an an AUD_SCLK_A 1,9 0, AUD_SCLKA LEFT2 0261 ct lsax UL B3 SPKRAVP LOUT2 N o
o Vy\ R6324 AUD_LROLK_LEFT2 NS R o>
1720w , 0, — = 3 |LRCLK GAI N sLoT| B2 L AyP2 GAIIN
0201 0 D = = NAAY R6325 B1
5% AUD_SDOUT| LEFT2 DIN L0
w0 2 prmy AUD_SDOUT_A 1 vow , 077 == 3 ] 1‘5%'%“5‘5
0201 156w D 5 ow NOSTUFF
0201 8 , 0501 16322

SPEAKER CONFI GS

BOM GROUP

BOM OPTI ONS

EQ 2CH

LCHANNEL: 1, RCHANNEL: 3

EQ 4CH

LCHANNEL: 0, RCHANNEL: 4

NOSTUFF —— &
16323 |?
L TOOPF

2
1

SYNC _VASTER=J92 DEVM.B

SYNC DATE=09/19/ 2013
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APPLE P/ N 35354265
49 47 45 a4 40 39 30 25 17 16 _PPSV SO
%8
BY) = 10. A2: C2: 3 W\
1 %zfé ¥ CRI TI CAL
R6413 ::? o/ZLUF R6410" 106411 ——
o2 AUD_SPKRAMP_MODE L 0 AUD_SPKRAMP_MODE_RI GHT1 ;1 53] A0 AR
= 636 U6410 n2 T
1720w ~ B 1120w 2 833V, ranT N_NEGK_ W OTH=0. 10 rm
0 NAXQSVL\%LSP EW] i 0805 SPKRANP RdJ‘YM H “ﬁy”’”‘“ 0 m a0 73
R6412 AL sp Bt Ploure| A3 J oD
1050 50y AUD_SCLK_A 1,9 5 AUD_SCLK_RI GHT1 S c pax curn_B3
1%;6% . L 0 AUD_LRCLK RI GHT1 3 |LRCLK GAIN_sLOT| B2 R AYP1 GAIIN | SPKRANPTARUJU‘;N o o
ofh oo mD>—AUDIRAK A N2 T Da e o MR
DOUT 5% AUD_SDOUT_RI GHT1 == 1DIN NOSTUFF
40 39 38 [T AUD_S _A 1/ 20W. 1 0 2 — = 'R6411
0201 5% aD 190K NOSTUFE:
120w 1/ 20w 16412
C 0201 g , %61 NOSTUFF =— oQ/OPF C
16413 |°
—— LQ0PF o
: &
1
_—
49 47 45 44 40 39 30 25 17 18 PP5V_SO
BY] = 20. A2: C2: 3 WM
PE8a%6 § RCHANNEL: 3 CRI TI CAL
—— 0. 1UF "L 1
. - R6420'| L|'CB421
2 i% . CERM 100K ——47UF
R6423 0201 u6420 1/ 200 2 20%,
2099 % > AUD_SPKRAMP_MODE L0, AUD_SPKRAMP_MODE_RI GHT?2| MAX98357 BEW s 5ObL- TANT
y 2 M N_NECK_W DTH=0. 10 mm
R6422 1%{3‘,‘, AL |sp, B CAlorel A3 MW B0, 40 T SPKRAMP ROUT2 P oo
B wunmmy AUDSCKA 1,0 AUD_SCLK_RI GHT2 o%o1 loak  amdes SPRAVP BAUT2 N e e B
% R6424 VN NEGCW D0, 10
oo R6g 24 AUD_LRCLK_RI GHT2 5 |k oan sioTl B2 R ageo caln N B
o sy AUD LRAK A IAAA2 T R6425 )
DOUT 5% AUD_SDOUT_RI GHT2 Bl Ipin RCHANNEL : 4 NOSTUFF
40 39 3 [T AUD_S| _A 11 20w 120 — = I 1|1?got21 1 C6422
% —/— 100PF
0201 15w L 0w NOSTUFF —— 52
0201 g8 , 201 1 C6§P%3 2 1
2 OQ/
61
L _—
A SYNC MASTER=J92 DEVM.B SYNC DATE=09/19/ 2013 A
T -
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CODEC OUTPUT SI GNAL PATHS
FUNCTI ON VOLUNE CONVERTER PI N COMPLEX MUTE CONTROL DET ASS| GNVENT
HP/LINE OUT  0X02 (2) 0X02 (2) 0X09 (9, A) 0X09 (A)
D SPEAKERS 0X04 (4) 0X04 (4) 0X0B (11) GPI O 3 N A D
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COMPLEX VREF DET ASS| GNVENT
BULT-IN MC 0X06 (6) OXOD (13, B, RIGHT) M C_BIAS (80% N A
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFM KEY M KEY
LEFT SPEAKER CONN Rl GHT SPEAKER CONN
SOUTHBRI DGE RESOURCE/ PI N ALLOCATI ONS 51650899 518500014
FUNCTI ON NET NAMVE SB GPI O I NT ST CAL \(;%I;’I (],‘_AL
PERI PHERAL/ EXTRACTI ON DETECTAUD_| P_PERI PHERAGPDET 3
M KEY | NTERRUPT AUD I2CINT_L GPIOS5 AAO7‘3A67510 VAL FF18- 10A- RI1AD- B- 3H —
M KEY ENABLE AUD | PHS_SW TCH_ERI O 16 - S010- i e
M KEY | 2C BUS I 2C_M KEY_SDA/ SCECH SMBUS 0 ﬁ) ~
11 1 SPKRAMP_ROUT2 P
r C @ 39 73
~ 2 T
73 38 [Ty—SPKRAMVP_LQUT2 P ' 116 o2 T SPKRANP_LQUT2_N ¢y 35 73 8_3 TSPKRANP ROUT2_N__ 3 73
3 4 4
588 6 SPKRVNDR L | D 0 85
72 20 [TRy—SPKRAVP LQUTI P 715 ol8 SPKRAVP LOUTL Ny s 72 o8 SPKRVNDR R | D w0
| S D ETE | g; TSPKPANPROJTlP am e
] 13 — 9 SPKRAMP_ROUT1 N 39 73
C 4 14 9 g I ? Yani | C
— )—)(12 NC
CRI TI CAL _—
J6799
502250- 8027
F-RT- SM
30
s 1 AUD PWR EN Ho |2 AUD_SPKRAVP_MODE ., -
w2 AUD LRCLK_A s[5 o1y AUD SBOUT A
s is 47 43 30 30 25 7 3y _PP5V_SO 2l T AD SR -
M SVBUS_SMC _3_SDA_ 50 5: a4 72
72 9 s 50 SMBUS_SMC_3_SCL 2l 6%T10  pPPava_s0
B w2 HDA BIT_CLK 1l j o B
o 1 _HDA_SDOUT 3] O oA SYNC
s 64 12 _HDA_SDI NO 15[ 5 O175 DA RST L 12 68
w1 1o PPIV5_SO 79 o s -
2 og 20
0] 22
« SPKRVADR L 1D Blog 2 ISPKRVNDR R ID .,
o oz
)
L 20
51851034 -
A YN, VAST T CARA. 702 oo A
e
oL e .
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Battery Connect or

PPVBAT_G3H CONN .5 46 60

C6951i 1 C6950
P - P

]
\
\
\
\
\
\
\
1UF L 1U '
TV S \
CRI Tl CAL 235 %35 '
J6950 l
BATT- COVPRESSI ON- J92 = '
ST-THL ,
ol e SMBUS_SMC 5_G3_SCL ame e
o 2 Pl SYS_DETECT L . PP3V3R3V0_AON
T
oS S SMBUS _SMC 5_G3_SDA o CED 51 5 4372 . CRI TI CAL
OTs ! 3| D, 950
OTs , NO STUFF — 2D2L FB4 'R6951 'R6952
o7 AW rmca | R6950 (] e 10K M
(o 0 t— 1/ 20w 1/ 20w
D6950 ' 1/ 28W D 5201 5201
516- 0343 RCLAMP2402B ' 028, z|S 9
o SC75 sys ECT
. SYS_DETECT_LED
\
: =+ A CRITICAL
[ 00
----------------------------------- N7 3 VH TE- 140MCD- 0. 005A- 2. 7V
CRI TI CAL X 0402
SW6900
Press switch to de-energize SOX- 152HNT Di m LED al ways |it when
GH rails on battery-only 1|?|2 GH rails are energi zed
L7

26 28 29 34 43 60

SYNC VASTER=J43 M.B

SYNC DATE=10/24/201

TTTLE

Battery Connect or
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3.3V G3H VR - Bansuri
a3 P3V3&3H BO’JT -
o ogee|
T C

: N WBFHES. 3 i

w0 s PPVI N _G3H P3V3G3H
R7094*
N N . 5 APN 152S1872
- %Zf%'q 0:: %17%9 1:: %Zf%'q 2 léig”‘fvz CE'7T(') 90%"
2 328 cerM |2 S@R.CERM |2 X3 CERW 10UH 20% 0. 85A- 0. 460HM
0603-1 0603-1 0603-1
P P3V3G3H SW 1 2 . PP3V3_G3H 17 20 30 a1 32 93 34 37 43 60
DI m 2520
&2@&- Vout = 3.3V
L 300mA NMax CQut put —
= (Switcher limt)
| CAL CRITICAL | CRITIGAL |,
991 1Cr098 |+ Cr097  _|1 §50R6
O — ——10UF — 10UF 17 5%
BIST T Y - By 2 &y
4657 3365 336 F™M o201
Vout = 1.25V * (1 + Ra / Rb) L B
%C MASTER=J92 W LL SYNC DATE=02/ 04/ 201
3. 3V G3Hot Requl at or
ST ez |
d} Appl e | nc. <SCH_NUM=| D
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e
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8 7 6 5 4 3 2 1

FROM ADAPTER
60 35 20 26 _PPDCI N G3H
1 C7109
12PF
v » PPV N_G3H_P3V3G3H PPVBAT_G3H_CONN. 1 42 45 a0 2 38y
O0G- CERM
0201
60 42 37 34 33 52 31 30 28 17 PP3V3_G3H R11704
PP VO__ A CHGR LDO VDDA LAAN 2 CHGR LDO P5V0 =
D 60 41 34 20 20 26 PP3V3R3VO_AON e hE T o ’\/5\%/\/ WAL WOTED 6 b
M N_NEGC W DTH=0. 2 R7g_o:|_ S M N_NEGC W DTH=0. 2
CHGR LDO VDDP 1 2
W A_LINEW OTF 0. 6 o A% 2
M N NEGCW DTH-0. 2 mm o
C711%£F1 1 C711%§ 1 CZlI%Z 1 alsl o el %l e s s s s oL R7121
0 — UF == 0. 1UF 3] i C7100 1| C7101 % C€7106: U qpcq p ) L1
22 2V o i 2 R ° g E S p— Syp— Syp— \A% V_l CRI TI CAL
0402-1 0402-1 0201 2 %5 & 5 2V 5 2V 5 2V 5 NOSTUFE row 2 CHGR CSI R P 42R7120
&8 o g4 5 C7120 1 5 0,020 OHM
1R7110 > > &5 g 0. 0470F cs RN %J%iw
750K Uu7100 o, R7:1L22 2 CHER 31 0603- COVBO
’%Z'éuw = | SL95530HI Z- TR5655 72 43 _CHGR CSI_N 201 ’\/\/\/Z—J
201 wesp = PA
2 LX1| AL CHGR PHASE 120w
ST PN CRI TI CAL Lx2| A7 _CHGR BOOST SW 200
CHGR ACI N D2 |aciN LX_VRi| H6__P3V3G3H sw a2 1 C7122 |t C7121
E —— 1. 0UF —— 1.0UF
72 41 34 31 DA F1 |spa ti’gﬁd\c R7125 1, 2\ 2 CHGR BOOTL RC T, 8 _; E APNc:ZFCSAE-ZO3
72 41 34 3 SMBUS SMC 5 G3 SO _El |so —IEXINC e vl e AN ? cRees ceru x6s 10
WFM H RN OW OTh 0. 2
1R7111 2 | oo goor1| BL _cHeR "BE5tY /20w, o201 Sg342JT
255K N2 BoOT2| B7__cHGR BooT2 R7127 3 2 CHGR BOOT2_RC PYRPAI R 3%3
1% A2 M LI NE W OTHEO. 6 M LI NE_W DTFH=0. 6 m | 2 PPDCI N G3H )
1/ 20w 43 __CHGR BUCK DH » GATE_QL BOOT_VR1| GB_ BAVEEHEECOT Wi oy, OB . 1 . PO N GBH GHER
5201 a3 __CHGR BUCK DL GATE_ @ <= Ccr7127 Cr7125 = M N NEGCWDTH-0. 2 mm CRITI CAL CRITI CAL _
CHGR BOOST DL 25 | eaTe BOOT_VR2| R nc 0. 1UF ey 2 VA TAETS. S BYPASS=Q7130: : 1. 5rm
“ o yn - = 1% T m c7130', c7131'|, |*cC7i35 [ C7136 | C7137
43 _CHGR BOOST GATE_Q4 EN_VR2 arecey 2 2 ar oo 4+ __CHGR BUCK DH___ 1[Gl 10UF —— 10UF ——220F ——220F 0, 001LF
o 20% 20%
c s -+ (o> TS POVER GATE EN _E2 | pveR GaT EN pecon, vee] B ne Ii RS o Y FIE ST AR SR
= = e oo T
CHOR BGATE P lBeaTE FB_VRL| &5 P3V3 G3H REG FB . N e S S1/ D2
Vil o
CHGR COWP B5 |cowp _VRL BB Ne
HL__CHGR LDO P3VO | =
7w _CHGR CSI_N S |esin -bO_3F0 A E o 2 - _CHERBUK DL 8@
" o W RLINE WO 0 6 5
pw  CHORCSL P e |eap LDO_5P0|_H4s EAER'BE FsVo M NNEGCW DTH0. 2 mm e
OVl T_TABLE
61 31 20 [TRy— TS H PWR EN E3 [HPWR_EN 1 APN 15251914 s2| [7
CHGR CSO N @
7 cson o L7130
CHER BVON & | gvon AVONL 2 CHOR AMON ey 55 2UH 20% 9. 3A- 0. 0240HV <
3s T} PI MEO62T- SM = CRI TI CAL
SMC LSOC RST E4 |sMc RSTIN ACOK DS SMC BC A o1 92|35 62 E7140 TO SYSTEM
0 M SMCLSCC RST B4 Isvc RsT_
SVC RST* HOST_RESET| D4 TS HOST RST 2 CRI TI CAL 8ANP- 32V- 0. 006CHM
~ F2 Q7120 PPVBAT GBH CHGR REG . . . 1 2 o PPBUS G3H 30 35 43 46 47 48 49
csop|_F272 CHGR CSO P LN W BP0, 6 o 5 58
PBUS 8 VI CSD58879Q8D e T O L C7145 o
PBUS cBC O ES svccBCON | ey o s i @D C71431|, 1 C7144 (1 C7146 1000PF 1C7147
—l 45UF 2. 2UF 2. 2UF 10% 12PF
IRQ L[ GL SMC OHGR INT Ll fomy i o | L_TGlS cHeR BOOST H . 20% 3% 3% 2 ok 3%
6 M N_LINE WOTH=0. 6 mm poLY 2 2 S5R. CERM 2 SB5R. CERM 0201 2 CERM
M N_NECK_W DTH=0. 2 mm CASED12- SM 0402-1 0402-1 0201
NG YR R7161* 7 [ Jvsw TCRI 4 (CHGR BOOST_SW .
sofor a1 geg 10K cHOR PHASE2 8 [ M REGCW OTHE0. 2 1 J—
47 46 13 35 30 _PPBUS GBH coooddg o) W RLLINE_W OTFi0. 6 e =
PPBUS GBH 39 35 43 45 47 45 49 50 6066000 o™ —
0 LIIaaaa 201, D—ol 56| 5 o
1C7119 HREHEEE el LS ST SR T CAL
) 5'S5UE 83|38 & i g MW ErEe. S R7150
S L 30 = 0- 010, M
= 2 52K cerw > APN 376S1187 D
B or 2 9603 COVBO
0402 1 T PPVBAT G3H CHGR R .
= KL NE W G0, 6 o
= 4 3 M N NEGK_W DTH-0. 25 W
R7151 VoA 6
NOSTUFF
— 1
- o (CHGR CSO P) IAANZ 72 CHGR CSO R P 1 Cr118 C7117 * 1 C7114 1 C7113 1 C7112
NOSTUFF ML NS WOTH=0. T o 50 —— 1000PF 1| 2| 3 2.2UF ——2.20F ——o0.10F ——o0.01UF
7150 1| e 120w T, % s ol T, v T, % T, %
2 > 2 . 2 2
0. 047UF 201 530: “CEHGR BAATE) 4 |g, §— R E%ﬁa%ﬁ” aoe iy s
5 Rr152 | — s% 7655DN
0201 (CHGR CSO _N) 1’\/{/\/2 72 CHGR CSO R N — PWRPK- 1212- 8 =
M N_LI NE_WDTH=0. 1 mm —
o N > | APN 37651179
MF
o 5 FROM BATTERY
C7111 ¢ WL N WOTH0. 6 T
0.01UF —— M NNEGLW BT, 2 o PPVBAT G3H CONN__ 41 43 45 60
X5k Cor 2 C7102 * 1 C7103 1Cr128 1C7129 1 C7126 PLACE NEAR-UTI00. F5: 2. 5amm M N NEGC W DTHO 5
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Page Not es

- =PPVI N_SO_LCDBKLT
- =PP5V_SO0_BKLTCTRL
- =PP5V_SO_KBDLED

Power aliases required by this page:

(6-8.6V LCD Backlight Input)
(5V Backlight Driver I|nput)
(5V Keyboard Backl i ght |nput)

BOM options provided by this page:
BKLT: ENG - Stuffs 10.2 ohmseries R for engineering builds
BKLT: PROD - Stuffs O ohmseries R for production
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C7718, C7719 SHOULD BE PLACED M RRORED
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Current 6A Max = Type Load Switch

. R(on) 9.8 nthm Typ
HSI O has turn-on requirenent of 0
<0.1V/uS ranp rate and @4V Vgs TBD m Max

<65uS from EN to 95% (1. 05V) Current 6A Max

1. 05V PCH USB3 Swi tch

49 47 45 aa 40 30 30 25 37 36 _PPSV_SO

2
i
él

%5 2 usoo9
SLGBAP1471V 2
= TOFN o3 PP1V05_SUS g1t 12 16 46 40 51
1615 PCH USB3PHY PC 9 lon CRITICAL s|_5 PP1VO5_S0SW PCH USB3 8 11 60
sl 7 EDP: 0.472 A

a0 Us009
B l Par t SLG5AP1417V

= Type Load Switch

R(on) 9.8 ntChm Typ

HSI O has turn-on requirenent of @4V Vgs TBD nOhm Max

<0.1V/uS ranp rate and

<65uS from EN to 95% (1. 05V) Current 6A Max
A SYNC _VASTER=J92 DEVM.B SYNC DATE=0//24/ 2013
T
Power FETs
d} Appl e I nc. <SCH_NUM>| D
L <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  [ormem——
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA'\O_'>
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG I S ——
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 80 OF 130
11 NOT TO REPRODUCE OR COPY I T e p——
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 51 O: 75
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Mobi |l e System Power State Table

SUS & S4 Enabl es

PM SLP_S5_L ooy 13 31 51 52

PM SLP S5 L
= =TRUE

. S
Run (S0) X 1 1 1 1 1 1
Sieep (S3AQ) 1 1 1 1 1 1 0
Sieep (S3) 0 1 1 1 1 1 [
Deep Sleep (S4AC) 1 1 1 0 0 0 0
Deep Sleep (54) o 1 1 o [5) o o
Deep Sleep (S5AC) 1 1 0 0 0 0 0
Deep Sleep (S5) o 1 o o [5) 0 0
Battery Off (G3HotAQ) toggl e 3Hz o o o o [5) [5)
D Battery Off (G3Hot) 1 o o o o 0 0
S5 Power Good
w1 1 3 [my—S5_PWRGD — S5 PVRGD iy s e s

LPDDR power down sequenci ng support

PP1V8_S3 20 21 45 50 59 60
NO STUFF
D8170
SOD- 962
PMVEGL20TAESF
PP1V2_S3 6 10 19 20 21 46 59 50 60

PM SLP_SUS L
| =TRUE

PM SLP_SUS L oD 1 46 51 52

s [T PM C V8_EN

R8117
0

1 2

S3 Enabl es

a0 3115 13 ry—PM SLP_S4 L

5%
1/ 20W

0201

N

30K

2201

NO STUFF
‘R8116

5%
1/20W

52 10g PLVBS3 _EN__ _— P1V8S3 EN o e 52

SO Enabl es

NO STUFF
C8116

1
2

wn o PMSLP S3 L

K
D8182
0201
RB521ES- 30

Al

P1V! EN D §

R8182*
4. 99K
19

1/ 20W

201,

=

3

N

=

R8186 R8183"

pmwa

)
e}
-
e}

e}
N
Sa
SSAXI
220
e
s

&)
3

:
o
2
N
o
2
~
N
:
o
~
:
o
2

s é]AUF
X5R

201

s 1 P5VSO EN
s P1VO5SO_EN —  P1V05S0_EN o s

= P3V3SO EN _— P3V3SO EN  yom e
20 PIVESO EN _ — P1V5S0_EN o o 2

W

SYNC VASTER=J92 DEVM_B SYNC DATE=09/ 20/ 2013

a6 52

TTILE

Power Contr ol

d} Appl e Inc. <SCH_NUM~] D
<3 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\O_b
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 81 OF 130
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LCD PANEL | NTERFACE (eDP) + Camera (M Pl)

75047830 PPOV_S4

—
us300
D SLGB‘IADE%\I443V Optional Sense R D
1
R8315 LCD PWR SLEW 7 | caP 3 goes here
o 1 o EDP_PANEL_PVR 18&/%/5\,% PANEL P5V EN | 2 |y CRTICAL | 5 PP5V_SOSWLCD o e % _ugp_PP5Y_SOSW LCD
1/130/5w GND.
01"1’)%5 ©
1C8311 |1 (C8312
R8317 DB3L7 | |ic8315 |: 8309 LR Ly
S 8% pANEL_PSV EN D k| == I, 0UF - 4700PF 2 g}{@m 2 3% o
AA Y S 180 0361 8355
oW RB521ES- 30 336 SFRV 57
01005 PP3V3_S0 ngzg‘zjggél PP3V3 SOSW LCD
By 28 a .
R8316 = B AL i N vaouT| A2 AGE=3. 3V
26, 1K PANEL_P3Vv3 EN | B1|qCRI TI CAL Re380 1
VYV N o Us320 2,0k Regg1
1% 1/ 20W
4 1 C83£J%6 C83019 1 o Par t TPS22904 L5 230
T é‘jg’cem 6>2< T Type Load Switch 2012
R8318 D8318 6361 201 R(on) 75 mohm Typ CRI Tl CAL
10K pANEL _P3V3 EN D KK A @2.5V 110 nGhm Max 318300
1/%;’5\” RESZ1ES- 30 J_ current 500mA Max CFPA342- 0250F
01005 = F- RT- SM A
53 54
C o © C
51 o 52
o 9750
13 Qg 48
25 OC 46
43 Oc 44
O
2 sid 4o
41 o O 70
w1 _[EDP_PANEL_PWR 391 5 O3g
37
7o @M Pl _CLK_CONN_P = 08'26 REYE CLK_CONN N gy o5
a
2 ooy M PL_DATA_CONN_N 33 gc = M Pl _DATA_CONN_Pgrm 25 7
31 O
NCxoeto O30 PPV SO_LCDBKLT . e
« s > DP_LNT_M._C_P<0> C8320 1|2 «DP_|NT_M._P<0> = PP5V_SO_ALSCAM F o o]z8 SVBUS_SMC_1_SO_SDA QBT o 21 50 50 60 7
0. 10F | 'EB% ced3d: 72 00 30 2 31 10 (rp—SVBUS_SMC_1_SO_SOL o 217 [ 2C_CAM SDA
= 1 2C CAM SCK Sto o1z EDP_BKLT_PWA _amm s
o s - DP_LNT_M._C N<0> C8321 1| 2 DP_I NT_M._N<O> 53 6 23] 5 0733 SNBJSSM:—OSO%‘”“
0. 2UF 11 56R cerddd 72 000 p—SVBUS_SMC 0_S0_S o o= [2C BKLT SCL s
w0 1 2C_BKLT_SDA B[00 am
o s DP_LNT_M._C P<i> C8322 1||2 DP_INT_M_P<1> o La:in 710 o1 28 LCD IRQ L oo s o
0. 1UFII}<?,K°.CEM& 510 otee DP_INT_M._N<O> oo
« - mp_DP_INT_M_C Ne1> C8323 1 wDP_INT_M_N<1> 510 ot LCD I RQ not in J92 flex
0. 1UF|| }&é CERE%1 1fJjo DB LNL M_Rel> oo
50 o] 10 DP_INT_M._N<2> .0
s m—DP_LNT M._C P<2> C8324 1 « DP_INT_M._P<2> I 770 o1 8
0. 1UF||§<?,é°cep5881 510 ote DP_INT_M._P<3> 50
B o s my—DP_LNT_M._C N<2> 8325 1 DP_INT_M_N<2> o4 5[0 otp DP_INT AN oo B
0. 1UFH %?,é cERdY1 s 13 qoop—DP_| NT_HPD 3o Per NF request
o s DP_LNT_M._C P<3> C8326 Li12 DP_INT_M._P<3> 83001 1 C8301
0. 1UF I T 382 =m0 1000P%:: - g.ngPF
wsmm_DP_INT_M_C N<3> o: 1A TIE SE_— LAV S 518S00013 s o 2 2 e
0. 1UF % CERMO1
> DP_LNT_AUXCH C P C83281I§ s DP_| NT_AUX_P _L
0. 1UF 1T 55R cerddd Bottom side contacts used =
> DP_I NT_AUXCH C N C8329 1|2 DP_I NT_AUX_N o o Pi nout reversed from flex
0. 1UF|| YR cerddo1
_—
zguzg;aﬂ;sméﬁaw
NO_XNET_CONNECT! ON=TRUE
LCD Panel HPD & AUX strappi ng \R8303
1M
;é‘éow
2 1
o 52 DP_LNT_AUX_N
3 DP_ILNT_HPD o 5 DP_I NT_AUX_P
A SYNC MASTER=J92 DEVM_B SYNC DATE=09/ 25/ 2013 A
NO_XNET_CONNECT! ON=TRUE e -
\RB30L \RB302 eDP Di spl ay Connect or
1M M ALY
E%/"zow E%/"zow d} Appl e I nc. SCH NOV>
2201 2201 ) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
4 4 THE POSESSOR AGREES TO THE FCLLONI\G
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PP3V3_SOSW S1X oo o o
OM T_TABLE
o =PCl E_SSD _R2D P<0> 33 |Rx0_P TEsTol L6
6 E@ =PCl E_SSD _R2D N<0> K3 | Rx0_N Ugf_g(o 4 TEST1| H4
o m =P E SSD R2D P<1>  L3|ra_p BGA TEST2 i R8445 1R8446 |'R8444
. =PCIE_SSD_R2D N<l1> W |mui N SM3 O 9 TEST3 10K oK oK
o D — S1X_STBY_EN LAAAZ 120w 720w
64 =PCl E_SSD R2D P<2> N3 |Rx2 P 5% 201 201
= 2 |
o PCl E_SSD _D2R_P<(Q> 410 112 "D S5 E SSh RoD Ne2> P3| no n v £ V6 20w 1 2
= 0. 1UF | 1388 xsr 828Y m - - 201 =
« op_=PCI E_SSD_D2R_N<0> C8411 1|2 « m>—=po E 350 R P32 M rar 5 VINPRw Aot SSD VI N PVWREALL VARN L
D - 0. 1UF | "%y xsr 8237 o MD—= RX3_N PFW [yABS SSD_PWRFAI L_WARN L
_ s PCIE SSD D2R C P<0> Ti|txo_p
. =PAE _SSD DR PHg. C8401§U;: F&m&ﬁ_\ « PCIE_SSD D2R C N<O> _Rl|txo N
. GL SSD_JTAG MASTER NRST
= o PCIE_SSD D2R C P<1> Pl|txi p NASTER_TAP_NRST| w
o @m—=PCLE_SSD_D2R N<1> C8412 1|2 S DR G Tele Tl h 1 VASTER TAP_TCK|_FL SSD_JTAG MASTER TCK -
— 0. 1UF X5R 02 — MASTER TAP TDI | F3 SSD _JTAG _MASTER TDI 50
o PCIE SSD D2R C P<2> M |1 p VASTER TP Tod G2 D I TA TER T PP1VB SOSW SSD COLD _ 1 3 s0 54 56 58 59 o0 os
=PCl E_SSD _D2R P<2> C8414 1|2 _ 6 _TAP_ s
ot Y 0. 1UF W s PCIE SSD D2R C N<2> Llltx2 N MASTER TAP_TMs|_F2 SSD _JTAG MASTER TMS so
o K1 - .
=PCl E_SSD D2R_N<2> 415 1 }—QEEZN_E_EY_/ Eg E ig gg g Z:gz o TX3_P SLAVE. TAP_ TOK_DL TP SSD JTAG SLAVE T . PLA4CE372\II.EAR—U84OO. P8: 3. OMM
= 0. 1UF X5R 82 - XN SLAVE_TAP_TMs| EL TP_SSD JTAG SLAVE TMS TS50
=PCl E SSD D2R P C8417 1|2 s7 56 54 5 __PDLVL_SOSW SSD w [vp 032
64 =PCIE_SS <3> 8 59 T PpovE S0SW SSD To I 2 %63 CERM
- 0. 1UF 'l ¢ERMv x5R 8201 o= VPH 0201
) FUSE_VDDL| AA7
« con=PCI E_SSD D2R N<3> C8416 1|2 57 50 53 g3 —PPLVL SOSW SSD = 7 FUSE_vio2| ABS =
- 0. 1UF | I 3% xsr 823Y ) ]VPTX FUSE_vDD3|_AB7 1
66 64 12 PCl E Kio00M D P K5 | REF_PAD_CLK_P ATEST| &
R8410 56 54 12 [T PCl E_ CLK100M SSD N J5 | REF_PAD_CLK_N PERST* |;AB4 SAK_SSD PCI E RESET L am = J_
PP1VE_SOSW S§p_COLD 37 20 50 24 50 50 50 t0 1 200 2 POl E_SSD RESREF R T7|resrer POl E_CLKREQ B2 SSD CLKREQ L o = =
w N8 FP1V8 SOSWSSD CAD ¥ 55505 R8440
= 2ot 8 A £ 1AL, PPIVI_SOSWSSD ;o 56 5 59 60
T [ %
_ 1/ 20W
§?7’30W /50w «__SSD 12C SCL F4|i2c scL XTAL_BYPASS|_Re SSD_OSC BYPASS 201
C ,561 ,561 w__SSD | 2C SDA F5 | 2 spa POR_BYPASS|_RIO
ot 31 TRy SMC_OOB1_R2D L Y1 [ UARTO_RX VREFI No|_M®
51 29 GO} SMC OOB1_D2R L Y2 | UARTO_TX VREFI N1| N9
o 50 20 [T S1X_DEBUG UART_R2D HL | uarT1_RX VREFOUTO[ MO
00 5 23 (o} S1X_DEBUG UART_D2R r2 | uarT1 T 5 vREFQUTI[ N0 & E.
. . SSD SPI_M SO ADl|spi_mso NG M
%3 g 3 CPLVB SOSWSSD QA % SSD_SPI_MOSI___AG | spi _wosi Ne
s T} SSD_SPI _SCLK ABl | sp| _scLK XTALI | N6 64 54 17 SYSCLK. CLKlZi/I SSI SD 17 54 64
NAND_DI E | NAND_LI THO| NAND_DENS1 | NAND_DENSO | NAND_VEND ss (00T} SSD SPI_CS L AD2 | sp| _CSN XTALQ- M s NC - -
fpasr [Bas6  [RB4sS  [RBas4  ['p483 > SSD UART BOOT L 8|arco cry |
6459 23 GPI OO (1PY)
Veow Veow 3 Veow Veow Poow s qom—SSD CORE_SHMDO<O> F6lepior vis SSD NAND CONFI G Str aps
201 201 201 201 201 50 @w GPl 2 T15
? : : : : SSD_GPI O<3> 2| cpi pvss| [ U5 BOMVI GROUP BOM OPTI ONS
SSD_GPI O<4> H6 | el o4 ui4 NAND: TOSH_128GB_1X_64GBI T NAND_DENSO, NAND_DENS1, NAND_VEND, NAND_LI THO, NAND_DI E, NAND_TYPE: TOSH 128CGB_1X_64GBI T
D3
gg g: ggz & g: gg 3 PAVDDL_V14 pp1vg SOSW SSD €A D zf §§ §§ NAND: TOSH_128GB_1Y_64GBI T NAND_DENSO, NAND_DENS1, NAND_VEND, NAND_DI E, NAND_TYPE: TOSH_128GB_1Y_64CBI T
SSD_GPI O<7> E3 [Pl o7 NAND: TOSH_256GB_1Y_128GBI T NAND_VEND, NAND_DENS1, NAND_TYPE: TOSH_256GB_1Y_128GBI T
J6 |api o8 -
50 50 56 52 PP3V3_SOSW S1X ) &w puliapss NAND: TOSH 512GB_1Y_128GBI T NAND_VEND, NAND_DENSO, NAND_TYPE: TOSH 512GB_1Y_128GBI T
l NGx—K8 ] i 010 NAND: SAND_128GE_1X_64GBI T NAND_DENSO, NAND_DENS1, NAND_LI THO, NAND_DI E, NAND_TYPE: SAND_128GB_1X_64GBI T
! Csfbéo ! 8:811')%1 ! 9801%2 A88 | P03 3 VDD O L NAND: SAND_128GB_1Y_64GBI T NAND_DENSO, NAND_DENS1, NAND_DI E, NAND_TYPE: SAND_128GB_1Y_64GBI T
0y Gy 269 ) 3.3 =
—F R —F R —F Gom NCx Y8 | Gl orvo NAND: SAND_ 256G8_ 1Y_128GBI T NAND_DENSL, NAND_TYPE: SAND_256G8_1Y_128GBI T
0201 0201 0201-1 cal OOT Y4
B = SAK_SSD DB L G oL NAND: SAND_512GB_1Y_128GBI T NAND_DENSO, NAND_TYPE: SAND 512GB_1Y_128GBI T
SSD NAND Parts
**G1- X GPI q 10: l] | PD* * PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
998- 7360 2 NAND, 19NM 64GX8, M.C, RAW 64G, 2- CH, LGASO us8o1, uss810 CRI Tl CAL | nawo Tvpe TosH 12868 1% 6acai T
VEN NAND_VEND( GPI OB) 335500004 2 NAND, TOGGLE DDR2, 2CH, 64GB, 1YNM 3. 3V, LGA60 u8801, Uss10 CRI TI CAL NAND_TYPE: TOSH_128GB_1Y_64GBI T
TOBH BA 1 33581031 2 NAND, TOGGLE DDR2, 2CH, 128GB, 1YNM 3. 3V, LGAGO u8801, Us810 CRI Tl CAL | nano_1vee Tost 25608_1v_128c8 1]
SANDI SK o 335581032 2 NAND, TOGGLE DDR2, 2CH, 256GB, 1YNM 3. 3V, LGAGO u8801, U810 CRI Tl CAL | nano_tvee Tost s12c8_1v_128c8 1]
DENSI TY NAND_DENSO( GPI O4) NAND_DENS1( GPI C5) 998- 7361 2 NAND, 19NM 64GX8, M_C, RAW 64G, 2- CH, LGA60 u8801, Uss10 CRI TI CAL NAND_TYPE: SAND_128GB_1X_64GBI T
1288 1 - 1 - 33551044 2 NAND, TOGGLE DDR2, 2CH, 64GB, 1YNM 3. 3V, LGAG0 u8801, Us810 CRI TI CAL NAND_TYPE: SAND_126GB_1Y_64GBI T
256G8 0 1 335581041 2 NAND, TOGGLE DDR2, 2CH, 128GB, 1YNM 3. 3V, LGAGO u8801, Uss10 CRI Tl CAL | nano_1vee san_256c8_1v_128c8 1]
512G8 1 0 33581045 2 NAND, TOGGLE DDR2, 2CH, 256GB, 1YNM 3. 3V, LGAGO u8801, Us810 CRI Tl CAL | nano_1vee sanp s12c8_1v_128c8 1]
LI THO NAND_LI THO( GPI O6)
1X 1
1y 0
A D E SI ZE NAND_DI E( GPI O7) SYNC MASTER=192 SSD SYNC DATE=02/ 11/ 2014
=
64 ! SSD Controller (1 of 4
128Ch 0 B N e e
<SCH_NUM=| D
# NAND_CH (GPI 08) d} Appl e I nc. el =
8 (X56) 1 o <E4LABEL >
NOTI CE OF PROPRI ETARY PROPERTY:
4 (J92) 0 THE_| NEORVATI ON_CONTA! 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 84 OF 130
Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE
Us400
BGA
SYM 1 OF 9

s o ANIO ALE F18 | ANI O_ALE ANI2_ALEL E12 o\
s (oo} ANIO CLE D19 [ ANl O_CLE ANI2_CLE[ D11 o nc
T ANI O DQS N B20 | ANl 0_DQS N ANl 2_DQs_N_B14 NC
> ANIO DS P A20 | ANI 0_DGS_P ANI2_DQs_Pl A4 o NC
B> ANIO_1 O<0> B22 | ANt O_I 00 ANI2_I OOl ALE o\
TS ANIO | O<1> A23 | ANIO_I OL ANI2_t O ALL o\
B> ANIO | O<2> B21 | ANtO_I 2 ANI2_Icel BI6 o\
5> ANIO | O<3> A22 | ANIO_I 0B ANI2_1 sl BIL o \c
o CE> ANIO_| O<4> A21 | ANIO_I O4 ANI2_I Ol Al2 o\
B> ANIO | O<5> B18 | ANIO_I OB ANI2_| 05| B12 NC
T ANI O 1 O<6> AL8 | ANI O_I OB ANI2_1 o8l BIS o o
B> ANI O | O<7> C18 | ANl O_I O7 ANI2_tO7LALS o\
= o ANILO_NCE<0> E23 | ANl 0_NCEO AN 2_Nceo| E16 o o
s (O} ANI 0 NCE<1> D22 | AN O_NCEL ANI2_NCE1| D15 o N
s o} ANI O _NCE<2> E22 | AN 0_NCE2 ANI2_NCE2| E1S o o
= o ANILO_NCE<3> D21 | ANI 0_NCE3 ANI2_NCE3| D14 o N
ch_ié ANI 0_NCE4 ANl 2_NCE4 %( NC

NCx——D20 | ANI 0_NCE5 ANI2_NCE5| D13 o\

NCx——E20 | ANI 0_NCES ANI2_Nces| E13 o nc

NCx—EL9 | ANI 0_NCE7 ANI2_NCE7| D12 o\

scES ANIO NRE N B19 | ANl O_NRE_N ANI2_NRE N B3 o\
sCES ANIO _NRE P AL9 [ ANI O_NRE_P ANI2_NRE_PLAL3 o\
oo ANI O _NVE. D23 | ANl O_NVE ANI2_NVE[ D16 o\
NCx—PL8 | AN 0_PPM_I N ANI2_PPMINLELL o e

NCx—EL8 | ANl 0_PPM_QUT AN 2_PPM OUTL FI1 o N

s o ANI1 ALE D25 [ ANI 1_ALE ANIB_ALEL DS o n\c
s (o} ANl CLE D26 [ ANI 1_CLE ANI3_CLEL BS o n\c
scES ANI1 DOS N E28 | ANl 1_DQS_N ANI3_DQS NNBS o \c
sCES ANI1 DOS P E29 | ANl 1_DQS_P ANI3_DQS PLAS o N
8B ANIL1_| O<0> G28 | ANI'1_I CO ANI3_ICol B4 o e
sCES ANI1 | O<1> J29 |aN1 I O1 ANIB_IOLLAT o NC
> ANL1 | O<2> @9 AN ANIB_I LA NC
B> ANI 1 1 0O<3> L29 faNi1_1 o8 ANI3_I Bl BY o\
5T ANL1 | O<4> J28 ANl | o4 ANI3_I 04l B8 o n\o
s CES ANI 1 | O<5> B26 | ANl 1_1 OB ANI3_ICBLAY o\
T ANI 1 | O<6> C26 | ANI 1_I 0B ANIB_IOBL AL o NC
sCES ANI1 | O<7> B25 | AN 1_1 O7 ANI3_IO7TLAB N
s oo} ANl 1 NCE<0> J25 [ ANI 1_NCEO ANI3_NCEOl D9 o\
s o ANI 1 NCE<1> J26 [ ANI 1_NCEL ANI3_NCELL B9 o\
s o ANI 1 NCE<2> H25 | ANl 1_NCE2 ANI3_NCE2| BB o\
s o} ANI1_NCE<3> H26 [ ANI 1_NCE3 ANI3_NCE3| B8 o\
NCx——S25 | ANl 1_NCE4 ANI3_NCE4| D7 o N

NCx——C26 [ ANI 1_NCES ANI3_NCES| E7 o N

NCy——F25 1 ANI 1_NCE6 ANI3_NCES| D6 o\

NCx—F26 | AN 1_NCE? ANI3_NCET| ES o £\e

B ANl 1 NRE N D27 | ANl 1_NRE_N ANI3_NRE_NLBS o N
> AN 1 NRE P Q7 | ANl 1_NRE_P ANIB_NRE_PLAS o NC
s o ANL1 NVE K25 | ANI 1_NVE ANI3_NE[LFO o\
NCX zg ANl 1_PPM I N ANI 3_PPM_| ,% NC

NCx ANI 1_PPM_OUT ANI3_PPM OUTL B4\

OVl T_TABLE
Us400
BGA
SYM2 OF 9
NCx—AEL2 | AN 4_ALE ANI 6_ALE| AF25 ANI 6 _ALE oD 50 o
NCx—AFLL AN 4_CLE ANI 6_CLE| AF26 ANI6 CLE oo 50 0
NC AHLA | AN 4_DQS_N ANI 6_DQs_N_AE28 AN 6_DQS N D 5 o
NC x—AJ14 f AN 4_DOS_P ANl 6_DQs_P| AE29 ANI6_DOS P D 5 ™
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"G3Hot" (Al ways-Present) Rails 3.3V Rails _
59 88 33 _PPBUS G8H — PPBUS G3H 35 43 45 47 43 49 50 1.8V/1.5V/1.2V/ 1. 05V Rails
= PP3V3 S5 — PP3V3 S5 11,13 15 16,17 22 33 37 a6 47
48 47 46 M N_LI NE_W DTH=0. 6 nm 46 37 33 22 171
M N_NECK_W DTH=0. 2 nm 788 88 3 — M N_LI NE_W DTH=0. 5 MM VOLTAGE=3. 3V 81730807505
T 8. M N_NECK_W DTH=0. 15 MV MAKE_BASE=TRUE
60 59 52 50 45 21 20 _PP1V8 S3 — M":fa"i v?3mm=u o
30 35 43 46 47 48 49 50 60 — PP3V3 S5 8 11 13 15 16 17_22 33 37 46 2A max supply M N_NECK_W DTH=0. 2MM
30 35 43 46 47 48 49 50 60 — 47 5159 60 73 75 VOLTAC 2v
— PP3V3 S5 8,10,13,15,16,17 22 33 37 40 47 NAKE_ BASE=TRUE
30 35 43 a6 47 48 49 50 60 =
— PP3V3 S5 8,10513,15,16,17 22 33 37 a0 47 — PP1V8_S3
30 35 43 46 47 48 49 50 60 —
PP3V3 S5 8,10,13,15, 16,17 22 33 37 40 47 PPIVE S3
3035 43 46 47 48 49 50 G0 PP3V3_S5 5 11 13 15 1617 22 33 37 46 47 PP1VE S3
30 35 43 46 47 48 49 50 60 PP3V3 S5 81103050
— 8,11 13 15 16 17 22 33 37 46 47
——— 517596073 75 PP1V8_S3
30 35 43 46 47 48 49 50 60 PP3VE S5
— 8,18,13,15, 16,17 22 33 37 a0 47
3035 43 46 47 48 49 50 60 — PP3V3 S5 5 11 13 15 1617 22 33 37 46 47
D 30 35 43 48 47 48 49 50 60 — PP3V3 S5 011 15 15 16,17 22 33 37 46 47
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eSO PP3V3 S0 AP 2 g PP1V0S S0
MAKE_BASE=TRUE PP3V3 SO 4755508 1 2 24 70 a2
ey s EERRAR PP1V05_SO
%0 53 _PP5V_SOSW LCD _PPSV SOSWLCD 55 00 HEIEE R PP1V05_SO
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90 38 47 53 €0 75 PP3V3 SO P11%12 13 15 17 18 23 24 29 32
30 38 47 53 60 75 r— - SCRRRRIRPHR
USB- C PWR (5. 1V)
PP5V_S0 PP5V_S0 16 17 25 30 39 40 44 45 PP5V1 S4SW — PP5V1 S4SW 35 50 60 60 51 11 8 _PP1VO5 SOSW PCH PCl E — PP1V0O5 SOSW PCH PCl E
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\a VOLTAGE=S. 1V VOLT,
E_BASE=TRUE E_BASE=TRUE MAKE_E BASE-TRLE
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B
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m
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47 49 51 60 M N_LI NE_ WDTH:D 6 mm VOLT, =1. 05V
S0 16 17 25 30 39 40 44 45 47 49 XWA002 M N_NECK_W DTH=0. 2 mm MAKE_BASE=TRUE
o oo vt Vay&g_%yw — PP1V05 SOSW PCH USB3
o8 64 2B E85_CC2 1 5y2 — PP5V1 S4SW CC2 26 50 60

20 21 46 50 52 59 60
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8 11 17 40 46 60
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4 _PP3V3 SOSW SSD — PP3V3 SOSW SSD 47 50 58
— MN_LINE_ WDTH=0. 6 MM 59 60
M N_NECK_W DTH=0. 15 MV
VOLTAGE=3. 3V
MAKE_BASE=TRUE
— _PP3V3 SOSW SSD 595
sa _PP3V3_SOSW S1X — PP3V3_SOSW S1X 5455 59
so _PP2V5_SOSW SSD — PP2V5_SOSW SSD 50 54 60
—_— M N_LI NE_W DTH=0. 6 MV
M N_NECK_W DTH=0. 15 MV
VOLTA vV
MAKE_BASE=TRUE
— PP2V5_SOSW SSD 50 54 60
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MAKE_BASE=TRUE
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MAKE_BASE=TRUE
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ss _PP1V8 SOSW SSD_HOT — PP1V8 SOSW SSD_HOT 56 59 60
M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTA v
MAKE_BASE=TRUE
— PP1V8_SOSW SSD_HOT 56 59 60
ss _PP1V2 SOSW SSD HOT — PP1V2 SOSW SSD_HOT 56 59 60
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-_ M N_LI NE_W DTH=0. 6 MM 57 59 60
M NI NEO( WUH—:D 2 mw
VOLT,
NAKE BASE'TRLE
PP1V1_ SOSW SSD 50 54 58
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MAKE_BASE MAKE_BASE MAKE_BASE
> =MEM A A<5> —  TRE MEM A CAA<O> e wqay =MEM A DQ<O>  — TRE MEM A DQ<34> oy nEy =MEM B DQ<0>  — TRE MEM B DO<35> oy o s _TP_CPU MEMWTT_PWR EN_LSVDDQ TP _CPU NEMVTT_PWR EN LSVDDQ ¢ o
- O>=MEM_A_A<9> — TRE_MEM A_CAA<1> oD 2 o 20 =MEM A, 1> — M A > -~ n =MEM B 1> — M B > -~ - _BASE=
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OD>=MEM A A<1l> — trg MEM A CAA<7> o 20 =MEM A DO<7> __ — TR _MEM A_DQ<39> -~ 21 =MEM B DO<7> — tmE MEM B DO<33> i
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o =MEM A A<14>  —  tme  MEM A CAA<O> oD - - 20 =MEM A DO<9> _ — TreE _MEM A_DQ<43> -~ agms =MEM B DO<9>  — tRE MEM B DO<43> oo
_ — 20 =MEM A DO<10> __— tree MEM A_DQ<46> -~ n =MEM B DQ<10> __— 71rye MEM B DO<46> e
om-=MEMA A<13> — Tme MEM A CAB<O> oD 0 D VEM A DO<ll>  — TRE MEM A DOd5> =" D VEM B DO<11>  — Tme  MEM B DOd5> e "
D :N"’EEMQ \AECASL'- = TR NNEEM ﬁ ggz;z @ 0 D VEM A DOs12> = M_A_DO<42> e D VEM B DOz = MB DO<d7> =
s :NEM ARAS =R NEM A CAB<3> D 20 © 2 =MEM A DQ<13> — Ttrue MEM A DQ<40> aggy =MEM B DO<13> = 7Tre MEM B DQ<44> ;o
D> A BASOS =—IRE NVEM A CAB=A~ oD 2 2 =MEM A DQ<14>  — TrE MEM A DO<47> ngry =MEM B DO<14> — 7tree MEM B DQ<42> s
s :NEM A A2 =R NEM A CAB<E~ D 20 ©° 2 =MEM A DQ<15> — TRy MEM A DQ<41> aggy =MEM B DO<15> = 7Tre MEM B DQ<40> yie
D =—IRE oD 20 o0 2 =MEM A DQ<16> — trE MEM A DO<55> 760 2 =MEM B DQ<16> — TrRUE MEM B DQ<55> T e
6 o1 20 7 [y VEM A_CAB<6> — TtrE MM A CAB<6> oo 7 20 o - = EO— = <D
SNVEM A A<los = o \VEM A CAB<7> ngE> =MEM A DQ<17>  — TrRE MEM A DQ<48> ngE> =MEM B DO<17>  — TmE MEM B DOS50> e o
D A AT =R e s oD 20 o0 2 =MEM A_DO<18> — 7Trye MEM A_DQ<54> 21 =MEM B 18>  — VEM B 48>
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o 6207 MEMLA QDT<0>___— e MEMA COT<0> 7006 =MEM A DO<21> _— MNEM A_DO<51> =MEM B DO<21>  — MEM B DO<525> e
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> _=MEM B A<6> =  1oe_ MEM B_CAA<2> e o 20 =MEM A DOQ<26> — true MEM A_DQ<63> -~ agmy =MEM B DO<26> — trE MEM B DO<59> .o
' >—=MEM B_A<8> — 1RE_MEM B_CAA<3> 21 64 6 20 =MEM A DQ<27> — tree MEM A_DQ<62> - ngmy =MEM B DO<27> — trE MEM B DO<63> .o
> =MEM B_A<7> —  RE_MEM B_CAA<4> o = o ogE> =MEM A DQ<28> — TrRE MEM A DQ<57> ngE> =MEM B DQ<28> — TmE MEM B DO<61> oo
Om =MEM B BA<?2> — 1mg MEM B _CAA<S> e 20 =MEM A_DO<29> — 7TryE MEM A_DQ<58> -~ n =MEM B 29>  — VEM B 56> -~
wozn o MEMB CAA<6> — 1mg NEM B CAA<6> b G nga> =MEM A DQ<30>  — TRE MEM A DOS56>  cmm o nger> =MEM B DO<30> — TmE MEM B DOS58> oo
‘Om =MEM B A<11>  —  1me MEM B CAA<7> . 20 =MEM A DQ<31> — TRE MEM A DO<59> oy - o0 aga> =MEM B DO<31> — TRE MEM B DO<62> oy .o
'O =MEM B A<15> — 1rg MEM B CAA<8> oD o o> =MEM A DO<32> — TrE MEM A DOS2> oo ngay =MEM B DO<32> — trE MEM B DO<6> .o
> =MEM B A<14>  —  1me MEM B CAA<O> D = 2o =MEM A DO<33> — TrE MEM A DO<E> oy o ngory =MEM B DO<33> — TRE MEMB DO<0> o iaew
MEM B A<13>  —  1me  NEM B CAB<O> o> =MEM A DO<34> — TRE MEM A DOS7> oo a =MEM B 4> — M B > -
D> EV B = M B CAB<1- oD = m =MEM A DO<35> — tpe MEMA D3> oo aggy =MEM B DO<35> — tRE MEMB DO<E>  omyooo
SNEM B Ve T = AR o> =MEM A DQ<36> — TRE MEM A DO<6> oo nge> =MEM B DO<36> — TmE MEM B DOS7> eomoo
e N T VM B CAB<3= oD 2 o0 20 =MEM A DO<37> — trE MEM A DO<0> i ngs =MEM B DO<37> — trE MEM B DO<1> o
D VEMB BA<G> = mp MEMB CAB<a> D7 nga=MEMA DO<38> — tee MEMADO<1>  cny @ an-=MEM B DO<38> — tme MEM B DOd> oy r e
' OD= = IRE oD = o0 " =MEM A _DO<39> _— TrE MEM A _DO<4> " =MEM B_DOQ<39> — TrRE MEM B DQ<2>
7 OD-—=MEM B_A<2> = 1rRE NEMB CAB<5>  omy oo D VEM A DO<40> _— Trg  MEM A DO<14> O VEM B DO<40>  — Tme  MEM B DOB> e
o0 o1 21 7 y-—VEM B_CAB<6> —  tRUE__NMEM B CAB<6> [OD 7 21 61 69 = —NVEM A = ree ED—— = D7
— — 20, = DQ<41> — TRUE MEM A DQ<15> 760 2 =MEM B DQ<41> — TrRUE MEM B DQ<11> .
| D> =MEM B_A<10> — 1R NMEM B CAB<7> 21 60 EO—— = D CED—= = <D
- = 20 =MEM A_DO<42> — TrE MEM A_DO<8> Ve " =MEM B_DQ<42> — Tre MEM B DOQ<9> -
'O =MEM B A<i> = taE MM B CAB<S> 21 00 =MEM A DO<43> — 1mg MEM A DO<11> D VEM B DO<43> = Tmr  MEM B DO<12> o
, =MEM B_A<0> — TR MEM B_CAB<9> oD o D = D7 “CED—= = CD 7+
= 2 = DO<44> —_ TreE _MEM A_DQ<10> - " =MEM B_DO<44> — TRy MEM B DO<15> -
0 6121 7 MEM B_ODT<0> — e MEM B ODT<0> 721 61 60 EO—— M A A5 — N A S CED—= M B A5 — ME 1> <D
o TP_LPDDR3_RSVD3 — tmg TP _LPDDR3_RSVD3 to 2 = = 2 = =
>—5 VDl = 5P VDA 20 =MEM A_DO<46> _— True MEM A_DQ<13> ngay =MEM B DO<46> — trE MEM B DO<13> .o
o 7 > 1E-LPDDR3 _RSVDA — trie TP LPDDR3 RSVDA 7 o =4 f$MQ DO<47>  — Tme MEM A DO<O> - s> =MEM B DO<A7> — TmE MEM B DOSI0> e
20 = DO<48> — TrE MEM A DQ<22> - ngs =MEM B DO<48> — trE MEM B DO<23> .o
D VM A DOS0s = Tme MM A DO 2 D VM B DOs0s = e VM B DOl 2
20@ _'\EM A — 7 69 21@ = — @ 7 69
20 = DO<51>  — TrE MEM A DO<17> - - =MEM B DO<51> — trE MEM B DOR17> oo
s G VN S T Y SV S T . Y TN T T W TS .
. =MEM A DO<54> — e MEM A DO<18> . SO VEM B DOB4> = Tpp  MEM B DO<22> oo
nED>—= = @D “@>—= = D
wogay =MEM A DO<55>  — TRE MEM A _DO<20> ngay =MEM B DO<55>  — trE MEM B DO<21> .o
20, =MEM A > M A 24> 7 69 21 =MEM B > M B 29> 7 69
20 =MEM A DO<57>  — TmrE MEM A_DQ<29> -~ ngay =MEM B DO<57>  — trE MEM B DO<25> .o
D VM A DO = ar MM A DO 2 DM B Dotos = Tee MM B Do 2
. =MVEM A _DO<60> _— Tme  MEM A _DO<25> . D VEM B DO<60> = 1mE  MEM B DO<27> e ..
20, = : 7 69 21@ = : @ 7 69
wgE> =MEM A DQ<61> — TrRE MEM A DQ<31> ngory =MEM B DO<61> — TrE MEM B DO<28> e
20 =MEM A DO<62> — true _MEM A_DQ<30> 760 a =MEM B 62> — VEM B 30> -
wgmy =MEM A DO<63> — TRE MEM A DO<27> o oo ngay =MEM B DO<63> — TrE MEM B DO<31> .o
woqmy =MEM A DGS P<0>_ TRE NMEM A DGS P<d> ey oo a =MEM B P<0>_ T VEM B P<4> -
. “MVEM A N<O> — M A N<4> ne> =MEM B DOS_N<O>— TrE NEM B _DOS_N<4> o s oo
. =MEM A D5 P<1>— TrE MEM A DQS_P<5> 7o 1 oo ~G> =MEM B DOS P<1>— 1me MEM B DQS P<5> o .o
wgas =MEM A DQS N<1>— TRE MEM A DOS N<5> s o ngory =MEM B DOS N<1>— TRE MEM B DOS N<5> o /o
69 61 20 7, M A P<6> — M A P<6> 7206160 61217 M B P<6> — M B P<6> 721 61 69
o120 gy MEM A DOE N<6> — TrE MEM A DQS N<6> oo v zoioo o5y MEM B N<6> — VEM B N<6>
gy =MEM A_DQS, P<3>— 7TrE MEM A DQS P<7> a7 e 21 =MEM B P<3>_— 7 MEM B P<7> 7 60 —
wCg> =MEM A DOS N<3>— 1me MEM A DOS N<7> o+ o n =NEM B N<3>— VEM B N<7> -
wogay =MEM A DOS P<4>— tre  MEM A DGS P<0> o 2 =MEM B DQS P<4>— tmE MEM B DOS P<0> gy s e
woE> =MEM A DOS N<4>— TrE  MEM A DG5S N<O> oy /oo » =MEM B N<4>= 7 VEM B N<O> 7 64 00
0T =MEM A DOS P<5>— 71rE MEM A DQS P<1> a7 n =MEM B P<5>_— NVEM B P<1> o
wga> =MEM A DQS N<5>— TrRE MEM A DOS N<1> o N =MEM B N<5> — T VEM B N<1> -
2 =MEM A P<6> — M A p<2> , =MEM B P<6>— MB P<2>
2o =MEM A DS N<6>— TR MEM A DS _N<2> o 1 oo n =MEM B N<6> — VEM B N<2> -
wgas =MEM A DQS P<7>— TRE NEM A DQS P<3> .o nge> =MEM B DQS P<7>— TrE MEM B DOS P<3> m ;o
oga> =MEM A DOS_N<7>— TrRE MEM A DOS_N<3> oy 7 o0 aqay =MEM B DOS_N<7>— TR MEM B DOS N<3> s
A ISYI\C MASTEW‘ MASTER) SYNC DATE=( MVASTER!
Menory Si gnal
d} Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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8

7

15 28 62

8 a4 62

13 31 62

13 31 62

31 32 35

5 62

5 62

12 62 68

13 28 62

14 16 28

26 31 32

26 31 32

28 62

12 29 62

12 29 62

14 68

14 68

14 68

14 68

12 29 62

15 29 62

28 29 62

MAKE_BASE
64 62 28 15 _QR_SW TCH EN p— TRUE. OR SW TCH EN
02 a0 s _CPU_VR READY — TRUE CPU_VR READY
62 31 1 _SMC_PCH SUSWARN_L = TRUE SMC PCH SUSWARN L
o s 13 _SMC_PCH SUSACK_L —  IRE SMC_PCH SUSACK L
62 43 35 32 51 _SMC_BC_ACOK — IRE SMC_BC ACOK
o s _TP_ULX_SPARE1L —  RE TP_ULX_SPARE1
s _TP_ULX SSP_SPARE — IRE TP_ULX_SSP_SPARE
woz1z TP_LPC CLK24AM LPCPLUS R~ —  1mf TP_LPC CLK24M LPCPLUS R
61622813 _HPM 1 2C | NT_L j— TRUE HPM 1 2C I NT_L
ot 022012 _HPM 1 2C I NT_L = 1
DI & e = w0 1y XDP_USB EXTA OC L — RE XDP_USB_EXTA OC L
62 57 52 31 26 _SMC_TCK —  IRE SMC_TCK
62 a7 32 a1 26 _OMC_TMS p— TRUE SMC_TMS
o 20 _TP_HPM XTALOUT — RE TP_HPM XTALOUT
GN\D = TRUE GN\D
o6 6 52 20 12 _PCI E_CLK100M TBT P — IRE PCI E_CLK100M TBT P
o6 54 52 20 12 _PCL E_CLKI100M TBT_N —  IRE PClI E_CLK100M TBT N
.» _=PCIE E85 D2R P — R PCI E_TBT D2R P<0>
.» _=PCIE E85 D2R N = R PCIE TBT D2R N<0>
. =PCl E_E85_R2D_P —  RE PCl E_TBT _R2D C P<0>
» _=PCIE E85 R2D N — IRE PCI E_ TBT R2D C N<O>
w2212 _TBT_CLKREQ L — IRE TBT CLKREQ L
w220 15 _PCH TBT PCIE RESET L —  RE PCH TBT PCI E RESET_L
o1 62 20 25 _E85_TEST_MODE L = TRUE ES85_TEST MODE L
o 52 50 20 2 27 [T EBOHSMUX USB_EN —  EB5HSMUX USB EN  romy o7 26 20 50 52 o
| =TRUE

64

a3

62

a7

a7

64

64

64

SYNC VASTER=J92 DEVM_B SYNC DATE=0//08/ 201

TTILE

J92 Signal Aliases

d} Appl e I nc.
®
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Unused nets with of fpage

(Nets with of fpages not used on this project)
SD RESET L 15

SD_PWR_EN 15
=2 ENET_NMEDI A_SENSE 15

BT _PWRRST_ L 15
TPAD_USB | F_EN 15
PCH GPI O12 15
TBT_PWR EN 15
TIBT_ClO PLUG EVENT L
fa— JTAG TBT_TM5_PCH 15

Hi TBT FLAC 13

HDM TBTMUX_LATCH 13

CAM _SENSOR WAKE L
fa—t LCD PSR _EN 15
fa— XDP_USB_EXTA OC L 14 16 28 62 64
D AUD WAKE L 15
fa—t M KEY_SPI _CS L 15
=
=
 m—

T

M KEY_SPI _CLK 15
M KEY_SPI _M SO 15
M KEY_SPI _MOSI 15

SYNC _VASTER=J92 DEVM.B

8 7 6 3 2 1
NO TEST Net's
NO_TESRKe_BASE
es 12 _NC PCl E CLK100M SDP — TrRUE TRUE NC PCIE_CLK100M SDP 12758
es 12 _NC PCl E_CLK100M SDN — TRUE TRUE NC PCl E _CLK100M SDN 12 63
s NC PCl E TBT D2RP<1> — TrRUE TRUEENC PCIE_TBT_D2RP<1> 63
s _NC PCl E TBT D2RN<1> —  TRUE_TRUE NC PCIE TBT D2RN<1> 63
s _NC PCIE TBT R2D CP<1> — TR IRE NC PCI E TBT R2D CP<1> 63
s NC PCIE_TBT_R2D CN<1> — TRUE TRUE NC PCIE TBT R2D CN<1> 63
03 1« _NC _USB_CAMERAP — TrRUE TRUE NC USB CAMERAP 14 63
e 14 _NC _USB CANERAN — TtrUE TRE NC USB CAMERAN 14 63
53 1 _NC_USB_SDP — 1rRUE TRUE __NC USB SDP 14 63
0 10 _NC_USB_SDN — TtrUE TRE NC USB SDN 14 63
62 12 _NC_HDA_SDI N1 — TrRUE TRUE NC HDA SDI N1 12 63
s 1a _NC PCl _PME L — TRUE TIRUE NC PCl _PME L 13 63| CPU/ PCH
63 4 _NC CLI NK_CLK — TRUE TRUE NC CLI NK_CLK 14 63
es 1 _NC _CLI NK_DATA — TrRUE TRUE NC CLI NK_DATA 14 63
6s 4 _NC CLI NK RESET L — TRUE TIRUE NC CLI NK RESET L 14 63
=DP_TBTSNK1_M._C P<3..0> — 1TRE TRE NC DP_TBTSNK1 M._CP<3..0>
=DP_TBTSNK1_M_ _C N<3..0> — TRUE TRE NC _DP_TBTSNK1_M._CN<3..0>
6313 _NC DP_TBTSNK1 DDC CLK — TRUE TRUE NC DP_TBTSNK1_ DDC CLK 13 63
ss1s _NC DP_TBTSNK1_DDC DATA — TrRUE TRUE_NC DP_TBTSNK1_ DDC DATA 13 63
63 s _NC DP_TBTSNK1_AUXCH CP — TRUE TRUE NC DP_TBTSNK1_ AUXCH CP 13 63
63 s _NC DP_TBTSNK1_AUXCH CN — TRUE TRUE NC DP_TBTSNK1_AUXCH CN 13 63
o212 _NC_DP_TBTSNK1 HPD — TrRE TRUE NC DP TBTSNK1 HPD 13 63
6s 31 _NC SMC SYS LED — TRUE TRUE NC SMC SYS LED .
s _NC SMC DEBUGPRT_EN L = NC SMC DEBUGPRT_EN L 63
03 a1 _NC SMC SYS KBDLED — TRUE TRUE NC SMC SYS KBDLED 31 63
s NC SMC T25_EN_L — TRUE TRUENC SMC T25_EN L o3
631 NC SMC GFX THROTTLE L — TRUE TRUE NC SMC GEX THROTTLE L 31 63
es :n _NC SMC FAN O_TACH — TRUE TRUE NC SMC FAN O_TACH 31 63
o 2 NC_SMC_FAN 1_CTL — TmE tRE NC SMC FAN 1 CTL | M
e NC SMC FAN 1_TACH — TrRUE TRUE NC SMC FAN 1 _TACH a1 63
ss a1 _NC SMBUS SMC 4 ASE_SCL — TrE TRE ___NC SMBUS SMC 4 ASF_SCL a1 63
s3 a1 _NC SMBUS SMC 4_ASE_SDA — TrRUE TRUE NC SMBUS_SMC 4_ASF_SDA a1 63
6 60 a1 NC_SYS ONEW RE — TrUE TREE NC SYS ONEW RE a1 63 ea

SYNC DATE=0//08/ 201

TTILE

Func Test / No Test

d} Appl e I nc.
®
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1 P
EE Chaz Probe Points PPA525 @W E85_RFU<1> oo PPAS77 @W USB3_EXTA D2R N e
B3_EXTA _D2R P 1429 67
PPA526 (;4' E85_RFU<2> 26 20 PPA578 (;2 uUsB3
Pz P CATERR L -
PPA501 Gt P3y3ss EN _ P3V3S3_EN ., . PPA527 B85 CCL 2 o o PPA579 ey oo
BASE=T] — 2 2
E85_CC2 E85_TEST_MODE_L 2020 02
N pM c2_READY 1o 1 PPA528 20 60 PPA580 @
PPAS02 é?” @ AUD_PWR_EN MEM B_CS_L<1> o
PPAS03 (L P1v0SSUS DR . PPA529 G o PPAS81 ¢
F>PA504F§;M“1 SMC_CBC ON . PPA530 (3 BI_UART RTS L . PPASE2 L MEM B OKE<1> e
P2,
PPA505 E;W SMC_CHGR I NT_L . PPAS31 @ caveRa pvr EN o PPA583 G MEM B CAB<1> e
0 M B_CAA<2> 21 61 60
PPA506 EtMEM B CAA<0> o PPA532 G —PM L2C INT L oo PPA584 é% =
P2 PWM P2 MCP_RSVD CK1 — MCP_RSVD CK13 o 0a
PPA507 @W MEM B CLK_P<0> - PPA533 M epp BT o PPA585 (M BB =
P2 P2y _ MCP_DC _CV45 -
PPA508 (1 —VEM B CLK N<0> T PPA534 Gr1—HPA_SDIND o PPA586 (- Mi-BS-S¥2 =
P2y P2 M B_CAA<3> 21 61 60
PPA509 GrLVEM B CS. L<0> o PPA535 (L —2G PaH 1 sA S PPA587 @&
P2 EB5 LS P<1> 2
PPAS10 @W MEM B DO<0> S PPA536 () 2G-PCH 1 SDA 2 PPA588 (¢ —E85 co
M wem B DS P<o> PPA537 Gy LD LRO L s PPA58Q ()—E85 LS Nel> oo
PPA511 o
gw MEM B DS N<0> PPA538 (G- VEM CAV A<B> s PPA59Q (- —EB5 LS P<2> n e
PPA512 @ e i X
PN MEM CAM CS L P2 E85_LS N<2> 26 29 68
W AP PCI E_DEV_WAKE PPA539 @ PPA591 @
PPA513'®) 12 4 4
PN PPA592P XDP_PCH UART_SSD L_BT_H_ 1, 1
PPA514 @W AP_SOL X VWAKE L 122 9 w+ _TP_ULX_DDR_VCCDDOG — IRE TP_ULX_DDR_VCCDDOG
A pPA593P2M‘1 DP_E85SNK_HPD 10 20 22 -
PPA515 @W AP_SULX VWAKE SEL 2 @ o o1 52 2 2 _SMC_DEBUGPRT_TX_L — SMC_DEBUGPRT_TX_L 2o 51 %2 on o1
PIM  Eg5HSMUX USB EN ppA594FéW XDP_USB EXTA OC L 1416 28 62 63 o7 o1 32 51 26 _SMC_DEBUGPRT _RX_L = 1w SMC_DEBUGPRT_RX_L 26 51 32 64 67
PPA516 é} 27 28 29 50 62 o T
M PPA595 @W XDP_USB EXTB _OC L 14 16 6a
M
PPA596 PCZ;SIW USB_EXTA P 14 26 67 NO_TEST I\Iet S
P2 PCH BT UART CTS L P2 UsB EXTA N 14 20 o7 NO.TH
P2 pCH BT UART_D2R o2 PPA545 12 PPA597 L T5Rke_pase _
PPA519 g?n cH A o Fg"w g?ﬂ o e 1a __NC USB3_EXTB_D2RP — TRUE TRE NC USB3_EXTB_D2RP
P BT UART CTS L . PPA546 @ PCH BT_UART R2D o 0. 15M o NG USB3 EXTB DPRN — tme tme NG USB3 EXTB DPRN g
PPA520 @ PPA5SAQ N1 BBPD | PU EN 28 20 o764 14 __NC USB3_EXTB_R2D CP — TRE TRUE NC USB3_EXTB R2D CP 4| cPU PCH
PPA547 ¢ POH_UARTL_ LR ® G or o1 11 _NC_USB3_EXTB_R2D_CN = TRE Tme  NC USB3_EXTB_R2D CN lmn
PPA521 g PCH UARTL R2D ‘5 = Uy BBPD M SO LS1V1
14 25 68 29 l\DiT
PPA522 (1L PO E CAVERA D2R P - PPA548 POLE CANERA L2R N PPASA%%NM KRke_sase
@ P2y PPASA2 (L1 —BBPD PD EN 20 20 o _NC USB | RP — e TRE - NC USB I RP "
2" pCl E_OLK100M SSD_P T, PPA549 PO E CLKI00M SSD N 12 50 o0 00 G o _NC_USB_I RN — Tme RE  NC USB RN B
PPA523 @ P2y PG E CLK100M TBT N PPASA3 N1 BBPD PD SEL_CC2 22 o7 01 1a __NC_USB_EXTBP — TRE TRUE NC USB_EXTBP &
PPA524 @W PCl E_CLK100M TBT_P 12 20 02 00 PPA550 @ 12 29 02 00 o%w o7 60 14 __NC_USB_EXTBN — TrE TRE ___NC USB_EXTBN
’ PPA551 @W PO E_SSD D2R_N<0> o PPAS A4 (-0 —FEPR-RE0 EN " TR e
oo oo AGND PMC AGND_PM C o on S PPASAS, (5.1 BBPD RX_|_TX_H oo o e _NC_USB_TPADP — TRE TRE NG USB TPADP
w 1o 1o _AGND_PM C MAKE_BASE=TRUE PPA552 () -—PCLE_SSD D2R P<0> o oo 0.% CPD Sp o 6s 1 _NC_USB_TPADN — tmE TRE  NC USB_TPADN :
1 Vm 28 29 o7
0 AGND PM C PPASAG Q. w1: _NC_PCIE_CLKI0OM EWP — TR tmE NC POLE CLKIOOM EWP ;
ot 4 10 _AGND_PM C PPASA7 @”1 BBPD_VCONN1_EN 20 50 w1 NC POl E_CLK100M FWN — 1mE RE NG PCIE CLKIOOM FWN i
0. MV
SM
64331 20 _TS_HI PWR_EN — TS_HI PWR_EN 25 51 45 04 P or SWTCH EN PPASAS (1 BBPD VCONN2_EN 20 50
= 15 20 62
MAKE_BASE=TRUE PPA555 ng' 0'%?"'\/1'\/‘ BBPD_VCONN_EN 26 20
o1 43 26 _1S_PONER GATE_EN = TS PONER GATE_EN . PPA556 ™  sAK ssD P1v2 EN s PPASA9 _
 ASE= ™M
MAERASETRIE P2  SAK SSD P1V8_EN w
ot 50 15 _SSD_PWR_EN — SSD_PVR_EN 550 PPA557 @
MAKE_BASE=TRUE
o 59 50 25 _SSD_UART_BOOT_L — SSD_UART_BOOT_L @ ppA558 SAK_SSD SR P1v2 EN s
MAKE_BASE=TRUE PPA559 ZW SAK SSD SR P1V8 EN - 0t 63 1 _NC_SYS ONEW RE — TtruE TRUEE NC SYS ONEWRE 31 63 6a
os 50 50 22 _S1X_DEBUG UART D2R — S1X_DEBUG UART D2R 22 50 59 0n s .
MAKE_BASE=TRUE PPA560 22 3 o 06 _NC PM C CLK32K XTALI N TRE TRUE__NC PM C CLK32K XTALI N 1o 08
os 59 50 22 _S1X_DEBUG UART R2D — S1X_DEBUG UART_R2D 25 54 59 54 PN Ve CLK32K PM C " =
MAKE_BASE=TRUE PPAS61 @ o s _NC SMC GEX_OVERTEMP — e TRE NC SMC GFX OVERTEMP a1 s
5o 56 559 29 17 D D PP1V! VW SSD D W smc ool ReD L - o s _NC_SMC_FAN_O_CTL — TRE TRE__NC SMC FAN O_CTL 5 o
By PRIV - MAKE_BASE=TRUE B& PPAS62 @ v o _NC SMC FAN 4_CTL — True TREENC SMC FAN 4_CTL -
— P2y =
o 01 50 12 PCLE_CLK100M SSD P — PCI E_CLK100M SSD P v PPA563 @ SMCPROCHOT n
S PPA56.4 6. —SMo SENSCR_PUR_EN - Unused nets with offpage
o0 04 50 12 _PCI E_CLK100M SSD_N — PCl E_CLK100M SSD N 12 5a0a o0 ' . .
T MAKE_BASE=TRUE PPA565 é’"ﬂ SMC_ WAKE SCI _L 15 31 (Nets with of fpages not used on this project)
« =PCI E_SSD D2R_P<0. . 3> — PCl E SSD D2R P<0.. 3> 14 64 68 W svc WEI PWR EN
T MAKE_BASE=TRUE PPA566 (;4. 2 3
| XDP_USB_EXTB L 1416 6
« _=PCl E_SSD D2R N<O. . 3> _ PCl E_SSD D2R N<O. . 3> o PPAS67 P2\M AP PCIE WAKE L 2
T MAKE_BASE=TRUE 2 <D B
« =PCI E_SSD_R2D P<0. . 3> — PClI E_SSD R2D P<0. . 3> 23 6 PPA568 (53 0 e
MAKE_BASE=TRUE SSD_SR EN L 15 59
» =PCI E_SSD R2D N<O. . 3> — PCl E_SSD R2D N<O. . 3> 25 06 PPAS69 ?W
MAKE_BASE=TRUE PPA570 SYSCLK_CLKIZM SMC e SYNC MASTER=J41 M.B SYNC DATE=10/ 24/ 201
o .o _P1VI_SO_DLPN PGOOD — P1V1_SO_DLPN PGOCD 1o o PIN T -
= WAKE BAsE-TRE PPA571 (——SYSCLK CLKIZM SSD i Proj ect FCT/ NC/ Al i ases
o0 os 24 17 _SYSCLK_CLK24M CAMERA — SYSCLK_CLK24M CAMERA 4 2 "M SYSCLK CLK24M CAMERA 17 24 64 a5
T MAKE_BASE=TRUE oo PPAS72 %1 o Appl e I nc. SCH NUM>
— P;
ot 1 7 _SYSCLK_CLK32K_PM C _ SYSCLK_CLK32K_PM C e PPA573 @ YSCLK_CLKS2K P 37 45 o o : <E4L ABEL>
- MAKE_BASE=TRUE PPA574 M‘ﬂ BT DEV WAKE 22 NOTI CE O:mpgRl ETARY PﬁEERTY.
THE | NFORNMATI Al NED HEREI N | T
o » _TP_SMC PWRFAI L_WARN L — TP _SMC PWRFAI L WARN L, ., Cﬁ e R R AR e ° |
T MAKE_BASESTRUE PPAS75 @W TPAD SPI_CS L 18 20 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 105 OF 130
Il NOT TO REPRODUCE OR COPY I T
OR PUBLISH I T IN WHOLE OR PART
PPA576 @W TPAD SPI INT L 0 T e e E
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J92 Boar d- Speci fic Spaci ng & Physical Constraints
BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16.5
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  I[SL6, | SL8, | SL1l0 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1 SL4 Y =45_OHM SE =45_OHM SE
D DEFAULT - Y 100 MM 100 MM 10 MM 0 M om . . WWW deWX Com D
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’ o Spac' ng CbnSt r al nt S — lq '
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
1: 1_SPACI NG * 0.100 MV 2
Si ngl e- ended Physi cal 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 VE| G—fr o
27P4_OHM SE | TOP, BOTTOM Y 0.310 WM 0.260 WM o 1x_DI ELECTRIC | TOP, BOTTOM 0.057 WM 2
27P4_OHM SE 1[SL6, | SL8, | SL10 Y 0.134 MM 0.134 MM o 1x_DIELECTRIC | 1SL2,1SL11 0.057 MM 2
27P4_OHM SE 1SL3, 1SL4 Y 0.190 MM 0.190 MM o 1x_DIELECTRIC | 1SL3,1SL10 0.057 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL4,1SL9 0.054 MM 2 -
1x_DIELECTRIC | 1SL5,1SL8 0.058 MM 2
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C I'SL6, 1 SL7 0.051 MM ? »
40_OHM SE TOP, BOTTOM Y 0.144 WM 0.144 WM o
40_OHM_SE IsL6 Y 0.070 MV 0.070 MV
40_OHM SE ISL8 Y 0.073 MM 0.073 MM o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr o NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
40_OHM SE 1SL10 Y 0.071 WM 0.071 WM o DEFAULT * 0.1 MM ? * * BGA |[BGA PO75MM
40_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD STANDARD * =DEFAULT ?2 S
N NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
BGA_P075M * 0.075 WM ? * BGA |PO70NMM BGA
C PHYSI CAL_RULE_SET LAYER CA,IQL%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 — C
45_OHM SE TOP, BOTTOM Y 0.120 WM 0.095 W o PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP
45_OHM SE IsL6 Y 0.057 MW 0.057 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
45_0HM_SE IsL8 Y 0.058 MV 0.058 MV o
45_0HM_SE 1SL10 Y 0.057 M 0.057 M
45_OHM SE * N 100 MV 100 MV =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 0.095 MV 0.095 M o
50_OHM SE * N 100 MV 100 MV =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 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =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_CHM SE_RF | TOP, BOTTOM Y 0.225 W 0.225 W o
B 50_OHM SE_RF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD B
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
70_OHM DI FF | TOP, BOTTOM Y 0.147 M 0.060 MV 0.100 MV 0.100 MM
70_OHM DI FF 1sL6 Y 0.082 M 0.082 M =STANDARD 0.080 MV 0.080 M
70_OHM DI FF IsL8 Y 0.085 M 0.085 M =STANDARD 0.080 MM 0.080 M
70_OHM DI FF 1SL10 Y 0.081 MV 0.081 M =STANDARD 0.080 MV 0.080 MM
70_OHM DI FF * N 100 MM 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
85_OHM DI FF | TOP, BOTTOM Y 0.099 MV 0.060 MV 0.100 MV 0.100 MM
85_0OHM DI FF ISL6, | SL9, | SL11 Y 0.058 MM 0.058 MM =STANDARD 0.100 MM 0. 100 M\/I’
85_OHM DI FF IsL8 Y 0.060 MV 0.060 MV =STANDARD 0.100 MV 0.100 MM
85_OHM DI FF 1SL10 Y 0.057 MW 0.057 M =STANDARD 0.100 MV 0.100 MM
85_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
A Not e: 80ohm copi ed LrL:Nn:ofESOhm (pendi ng stack-up cal cs) _ T T A
PHYSI CAL_RULE_SET LAYER ON DAYER? M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP LS - - -
80_CHM DI FF | TOP, BOTTOM Y 0.099 MM 0.060 MM 0.100 MM 0.100 WM PCB Rul e Defini ..,, . _
80_OHM DI FF 16, IsL9, 15011 Y 0.058 MV 0.058 MV =STANDARD 0.100 MV 0.100 MM @ Appl e Inc. CH_NUM>
80_OHM DI FF IsL8 Y 0.060 MM 0.060 MM =STANDARD 0.100 MM 0.100 MM ® <LABEL>
80_OHM DI FF 1SL10 Y 0.056 MV 0.056 MV =STANDARD 0.101 MV 0.101 MV NOTI CE OF PROPRI ETARY PROPERTY:
80_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD %E?E@%’ghk@:?ﬁ?gﬁigi% fGTHE
| TO MAI NTAIN TH 'S DOCUMENT | N CONFI DENCE 110 OF 130
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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CPU Signal Constraints CPU Net Properties
Prvsica_RUESET|  LAvER | AKFOMEYTE | minwum Line worH | MmNk woTH | vax M NECK LENGTH | D1 FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NETTTPE Not e 80ohm constraints are actually 850ohm
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_GMMSE | =27P4_OHM SE =27P4_OHM SE =27P4_OHM_SE 0.100 MM 0.100 WM O—ceu pEC cPU_45S cPy_cawp CPU_PECI o 52
O—BMse CcPU 455 CPU_AGTI PM_SYNC
e CO—BMVEM PURGD CPU 45S CPU AGTI PM_MEM PWRGD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8M L and CPU_I TP can be converted = =
= 3 TABLE_SPA( LE
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C 2 back to —SPACING_RU P cPUy_45S Py LTP XDP_DBRESET_L o 1
once rdar://10308147 is resol ved | |
CPU AGTL N st > P [ CPU _45S CPU I TP XDP_CPU _PRDY_L 616
D = _ : [ CPU 45S cPy I TP XDP_CPU PREQ L s 16
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG [ CPU 27PAS CPU_COVP EDP_COWP
= CPU 27P4S CPU_COVP. CPU_PEG COWP
L * * L_2ANY L_2ANY * L ? = = =
OPU_BM CPUBML_ CPUBML_ s ™ CO—CRU_SM RCOWP CPU 27PAS CPU_COVP CPU_SM_RCOVP<0> 6
I I L SM RCOVP CPU_27P4S CPU_COWP CPU_SM RCOVP<1> .
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT ) SM RCOVP CPY 27PAS CPU_COVP CPU_SM_RCOWP<2> 6
cPU_I TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C I [O—CRULCEG CPLU 455 CeuLTE CPU CFG<2.. 0> o0
-l - - - - i : DR CEG CPU 455 cPy I TP CPU_CFG<3> 6 16
_ I O—RU GG CcPU 455 cPy I TP CPU CFG<19. . 4> 6 16
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O CPU CATERR | CPU 45S CPU AGTI CPU CATERR L 6 31 64
cPU_COVP cPU_COVP - CPU_COMP_2SELF | | cPU_coMP_2SELF | Top, BOTTOM| =6x_DI ELECTRI C 2 = CRLLA5S CEULAGIL CRU VCD O S
R _ CO—CRU_PROCHOT_| CcPU 455 CPU_AGTI CPU_PROCHOT_L o 31 52 44
CPU_COWP * * CPU_COMP_20THER| | CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? ) | CPU_45S CPU_AGITL CPU_PWRGD N
O PMIHRMIRI P | CPU 455 CPU 8M 1 PM THRMIRI P_L 15 31 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e [ — (LK _PQLE_800 CLK_PAE DM _CLKLOOM CRLL B
b i .A.. oM _aKioom Gl K PCIE 80D AKPOE DM _CLK100M CPU N
CPU_COVP_2SELF * =4x_DI ELECTRI C ? CO—DRLL_REE G KI20M G K_PCIE 80D QK PAE DPLL_REF_CLKP
Py 2OTHER N —6x DI ELECTRI C P CO—DPLL_REE_CIKI20M ClK PCIE 80D K POE DPLL_REF_CLKN
_COVP_ Tox : [CO—LIPCPL G K100M ClK PCIE 80D OKPOE | TPCPU _CI K100M P
_ I O LIPCRL G K100M G K_PCIE 80D QK PAE | TPCPU_CLK100M N
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO—LIPCPU Q KI00M CIK PCIE 80D K POE | TPXDP_CLK100M P
| TPXDP. K100M N
CPU_VCCSENSE CPU_VCCSENSE . CPU_VOCSENSE 2SELF | | CPU_VOCSENSE 2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2 R —— CLK_PQLE_800 LK PAE CLK100
m— _ O LIPCRL G K100M G K_PCIE 80D QK PAE XDP_CPU_CLK100M P
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER| TOP, BOTTOM| =10x_DI ELECTRI C ? CO—LIBCRU O K100M Gl K PCIE 80D AKPOE XDP_CPU _CLK100M N
CO—XDe 1Dl CPU 455 cPy | TP XDP_CPU TDI 5 16
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT [O—XE 10 CBLLA5S CEULLTE XDE_CRU TDO ° e
C = = "~ M O X2 IME CPU 455 cPy | TP XDP_CPU_TNMS 5 16
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? CO—XDB_TICK CPU 45S cPy | TP XDP_CPU_TCK 6 16
[V N Zox DI ELECTRI C P > ol CPU_45S cPy | TP XDP_CPUPCH TRST_L 512 16
CPU_VOCSENSE 20T Tox : O XDP_BPM | CPU 455 cPy I TP XDP_BPM L<1..0> s 16
Ex Co H XDP_BPM L<7..2>
_ [ CPU_45S CPU | TP 616
PCl press Interface nstraints __ [ CPU_45S CcPy_| TP XDP_OBSDATA_B<3. . 0>
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 CO—(ESB CPURST 1) CcPU 455 cPy I TP XDP_CPURST_L 16
S O—ceuvecsense | sensE 1Tol poww | cey voosense | CPU VOCSENSE P 5 4
PCI E_80D =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM_DI FF » CPU_VCCSENSE SENSE_1TO1_p2wM | cpy_vaosense | CPU_VOCSENSE N o 4
CLK_PCl E_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF CO—CRUVvCOosENSE | SENSE 1TOL P2MV | CPUL VCCSENSE | CPU_VCCI OSENSE_P
K CO—CPUVCOIGsENSE | SENSE 1TO1_Pamvi | Py vacsense | CPU VOCI OSENSE_N
PCI E O ock Spacing CO—CPlaxGSENSE | sEnsE 17Ton_pomm | cey vecsense | CPU AXG SENSE P
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG LE SEr SPACI NG_RULE_SET LAYER LI NE- TO LI NE o D_CEUEAKG,_S.E@F—MW CPU_AXG SENSE N
- — - — d R I LRULE "~ SPACI NG \’E'Gﬁ“ _ [CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSE | ENSE_P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? [CO—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VDDQ SENSE N =
e m—— CPU_27P4S cpu veesensE | CPU AXG VALSENSE P
P P — > [O—CPU VAL SENSE L L | _CPU AXG VALSENSE P
CLK_PCI E CLK_PCl E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM 10x_DI ELECTRI C ? S _ceU varsensE CPU_o7PaS P versEneE | CPU_AXG VAL SENSE_N
I [CO—CPU VAL SENSE CPY 27PAS cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT O CPU VAL SENSE CPY 27PAS cpy veesense | CPU VCC VALSENSE N
- - —====
CLK_PCIE_2SELF 4x_DI ELECTRI C M O —CPU SVIDALERT | CPU 455 CPU_CONP CPU VI DALERT L o aa
) CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CRU SVIDSaK CPU_45S CPU_COVP CPU_VI DSCLK o aa
CPU PCl E Spaci ng OBl svipsar CPU_45S cPU_cavp CPU VI DSOUT oas
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\GﬁRUL»Ei‘SEf» SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr _ [>—_BCLE_CPU SSD 2D PG E 80D PCLE_CPLLTX PCI E_SSD R2D _C P<3..0> . »
PCl E_CPU_TX PCl E_CPU_TX * PCl E_TX2TX PCl E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? [CO—BCLE CPU SSD RD PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> .,
PCIE_80D PO E_CPU _TX PCl E_SSD _R2D P<3..0> 23 64
E * = ? = = P
B PCI E_CPU_RX PCI E_CPU_RX PO E_RQRX PCI E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C _ = Pt 0D POt pU T | POE_SSD R2D N3 05 oo
PCl E_CPU_TX *_CPU_TX * PCl E_TX20THERTX| |PClI E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? = PCIE_80D PCl E_CPU_RX PClE SSD D2R C P<3..0>
PCIE_80D POl E_CPU _RX PCl E_SSD D2R C N<3..0> o,
* « - > = - CPU|
PCI E_CPU_RX _CPU_RX PCI EﬁRXZOTl}-!EFF.{’X» PCl E_RX20THERRX| TOP, BOTTOM 5x_DI ELECTRI C 2 e o R POLE 0D PO E_CPLLRX POl E SSD D2R P<3. . 0> o
PCl E_CPU_TX *_CPU_RX * PCl E_TX2RX PCl E_TX2RX TOP, BOTTOM| =7x_DI ELECTRI C ? _CPU_SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3. . 0> 14 64
G K_PCIE 80D QK POE PCl E_ CLK100M SSD P 12 54 64
. , _ 5 CO—PCE_C KI00M SSD - = -
PCl E_CPU_RX _CPU_TX PCl EﬁRXZ»TV)‘( PCl E_RX2TX TOP, BOTTOM 7x_DI ELECTRI C > g L LK POLE 80D LK POLE PCl E CLK100M SSD N s s PCl e SSD
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ?
PCI E_CPU_RX *_TX * PCl E_20THERHS PCI E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_RX . POl E_20THERHS _
PCl E_CPU_RX *_RX * PCl E_20THERHS SPAGI NG RULE_SET LAYER LINETOLINE SPaGiNG | v Gﬂ _ [z DR_TBT_AUXCH DP_80D DP_AUX DP_E85SNK_AUXCH P 26 29
=== * = ? DP_E! NK_AUX N
PO E_CPUTX N N PO £ 20TER PCl E_TX2TX 2. 5x_DI ELECTRI C ? DP_TRT_AUXCH DP_80D DP_AUX 85S UXCH 26 29
= PO E RQRX n 5 5x DIELECTR P [l DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 13 20
PCI E_CPU_RX * * PCl E_20THER = 7 M DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 13 20
* = ?
PCH PCI E Spaci n POl E_TX2OTHERTX 4x_DI BLECTRI C P >—_DP_T8T M P 80D P TX DP_TBTSNK1_M._P<3..0>
9 | Pol E_RX20THERRX * =4x_DI ELECTRI C ? DP_TBT M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0>
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET === [lEe s DP_80D DP_TX DP_TBTSNK1 M._C P<3..0>
PCl E_TX2RX * =6x_DI ELECTRI C ? = =
pR——— po——— - prn——— = _ Pt DP_80D DB_TX DP_TBTSNK1_M _C N<3..0>
- - - - = PCl E_RX2TX * =6x_DI ELECTRI C ? [Z—DB_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH P
* DP_TBTSNK1_AUX N
PCl E_PCH_RX PCl E_PCH_RX PCl E_RX2RX POl E 2OTHERHS n —ax_Dl ELECTRI C > [ DB_TBT_AUXCH DP_80D DP_AUX S| UXCH
PO E POH TX . PCH TX N PO E TX2OTHERTX — DP_80D DP_AUX DP_TBTSNK1_AUXCH C P
- - - = PCl E_20THER * =3x_DI ELECTRI C ? = DP_80D DP_AUX DP_TBTSNK1_AUXCH C N
PCI E_PCH_RX * _PCH_RX * PCl E_RX20THERRX
DP_INT M DP_80D DP_TX DP_INT_M_P<3..0> s
PCI E_PCH_TX * _PCH_RX * PCI E_TX2RX = == = =
A _PCH_ —_Porl —TXORX CO—DE_ NI M DP_80D DP_TX DP_INT_M._N<3..0> s SYNC_VASTER=J92 DEVM_B SYNC _DATE=07/08/ 201
PCl E_PCH_RX *_PCH_TX * PCl E_RX2TX [ DP_80D DP_TX DP_INT_M._C P<3..0> s 53 e "
PCl E_PCH_TX * TX * PCl E_20THERHS = DP_80D DP_TX M._C 3..0 5 53 U nSt I al nt S
T
E_P *_TX * E_20THEl CH VB>
POl B_POHLRX - POl E_20THERAS | _ CT>_P_LNT_ALGH op_s0D 0E_ALX DP I NT_AUX_CH C P o @ Appl e | nc. L_NU
PCI E_PCH_TX *_RX * POl E_20THERHS Note: DisplayPort tables are on Page 113 |mzm De INT AUXCH DP_80D DP_AUX DP_INT_AUX_CH C N ® <LABEL>
PO E POH RX R n PO E 20THERS [CO—DR_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s ss NOTI CE OF PROPR BTARY PROPERTY.
il - = [CO—DR_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C N . :
POl E_POHLTX ‘ : POl E_20THER = oe_son e U DF | NT_AUX P - BELERTLAL AR L N S Tre
— DP_80D. DP_AUX. DP | NT AUX N THE POSESSOR AGREES TO THE FOLLOW NG
PCI E PCH RX * * PCl E 20THER = = = 53 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 130
—— — Il NOT TO REPRODUCE CR COPY I T
SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. Il NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface

Constrai nts

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
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

SATA_80D

=80_OHW DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

?

SATA_| COVP * =4x_DI ELECTRI C 2
E85 Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
D E85_HS_85D * =85_OHVLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
E85_LS 85D * =85 OMDFF | =85_OHM DI FF =85_OHM DI FF =85_COHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

E85_HS * =6x_DI ELECTRI C ? E85_HS TOP, BOTTOM| =10x_DI ELECTRI C ?
E85_LS * =4x_DI ELECTRI C 2 E85_LS TOP, BOTTOM|  =6x_DI ELECTRI C 2
E85_CC * =4x_DI ELECTRI C 2 E85_CC TOP, BOTTOM|  =6x_DI ELECTRI C 2

SQURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per SI

team f eedback

C| UART Interface 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
UART_45S . =45_OHM_SE =45_OHM _SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SOURCE: 471984_Chei f _River _M5_PDG 1.0 and the

UART * =2x_DI ELECTRI C ?
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‘@;:‘
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
USB_85D * =85_OHVLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
usB * =2x_DI ELECTRI C I usB TOP, BOTTOM|  =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
B USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX| | USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX20THERRX| TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _
USB3_PCH_RX . RX N USB3720I'HI’EF’&-|S" = SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3_ PO X " " USB3_2OTHER USB3_RX2RX * =2. 5x_DI ELECTRI C ?
USB3_TX20THERTX * =4x_DI ELECTRI C ?
USB3_RX20THERRX * =4x_DI ELECTRI C 2
USB3_TX2RX * =6x_DI ELECTRI C 2
USB3_RX2TX * =6x_DI ELECTRI C 2

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

spacing rule is adjusted per SI

team f eedback

PCH Net Pr operties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SPI _45S SPI TPAD_SPI _MOSI 15
[ SPl_45S [S= TPAD_SPI _M SO 15
[ SPI _45S SPI TPAD_SPI _CLK 15
O UsB BT USB_ 80D USB USB BT P 1
CO—UsB BT USB 80D USB USB_BT_N 4
[ USB 80D USB USB BT R P 2
= USB 80D USB USB BT R N 22
CO—UsB BT USB_80D USB. USB _BT_CONN_P
O UsB BT USB_80D USB USB BT _CONN_N
[CO—USB TPAD USB 80D USB NC USB_TPADP 1
CO—USB_TPAD USB_80D USB NC USB_TPADN 1
O USB Hem USB 85D USB USB_HPM P 2
CO—UsB HPM USB_85D USB UsB_HPM N 28
= USB 85D USB. UsSB HPM R P 2
[ USB 85D USB. USB HPM R N 2
[ USB_80D USB USB _EXTA P 4
[ USB_80D USB USB _EXTA N 4
[ USB_85D USB USB EXTA F P 26
[ USB 85D USB. USB _EXTA F N 2
CO—UsSB3_EXTA_RX USB 80D usB3 pcH RX | USB3_EXTA D2R P 1
O USB3_EXTA RX USB_80D usB3 pcH RX | USB3_EXTA D2R N 4
[ USB 80D use3 pcH RX | USB3_EXTA D2R C P
[ USB_80D use3 pcH Rx | USB3_EXTA D2R C N

3_EXTA TX USB_80D use3 pcH TX | USB3_EXTA R2D P 20
O USB3_EXTA TX USB_80D usez_pcH TX | USB3_EXTA R2D N 20
[ USB_80D use3 pcH TX | USB3_EXTA R2D C P 14
[ USB 80D use3 pcH TX | USB3_EXTA R2D C N 14
[ USB 80D use3 pcH RX | USB3_EXTD D2R P 1
[ USB_80D usB3 pcH RX | USB3_EXTD D2R N 14
[ USB_80D use3 pcH TX | USB3_EXTD R2D P 2
[ USB_80D use3 pcH TX | USB3_EXTD R2D N 27
[ USB_80D use3 pcH TX | USB3_EXTD R2D C P 14
[ USB_80D use3 pcH TX | USB3_EXTD R2D C N 14
[ UART_45S UART SMC DEBUGPRT_TX_ L 2
[ UART_45S UART. SMC_DEBUGPRT_RX_L 26
O UsB EXTR USB_80D USB NC USB_EXTBP 4

, EXTB USB_80D USB NC USB_EXTBN 1
O UsB EXTR USB_80D USB USB2_EXTB F_P
O UsB EXTR USB_80D USB. USB2_EXTB F_N

3_EXTB RX USB_80D usea pcH RX_| NC_USB3_EXTB_D2RP 4

3_EXTB RX USB_80D use3 pcH RX_ | NC _USB3_EXTB_D2RN 1
O USB3_EXTB TX USB_80D usea pcH TX | USB3_EXTB _R2D P
CO—UsB3_EXTB TX USB_80D usB3 pcH TX | USB3_EXTB _R2D N
= USB_80D usea pcH TX | NC USB3_EXTB_R2D CP 14
[ USB_80D usea pcH T | NC USB3_EXTB_R2D CN 14
CO—UsB EXIC USB_80D USB USB2_EXTC P

3 EXTC USB_80D USB USB2_EXTC N

, EXTC USB_80D USB USB2_EXTC F_P

, EXTC USB_80D USB USB2_EXTC F_N

3_EXTC RX USB_80D use3 pcH RX | USB3_EXTC D2R P

3_EXTC_RX USB_80D use3_pcH Rx | USB3_EXTC D2R N
CO—UsB3_EXTC TX USB_80D use3_pcH Tx | USB3_EXTC R2D P
O UsB3_EXTC TX USB_80D usB3 pcH TX | USB3_EXTC R2D N
[ USB_80D use3 pcH TX | USB3_EXTC R2D C P
[ USB_80D USB3 PCH TX | B3__EXT: D N
O—UsB2_SD RX USB_80D USB3 PCH RX B3RPCI E_SD _D2R_P
CO—UsB3_SD RX USB_80D use3 pcH rRX_| USB3RPCI E_SD_D2R N
OSB3 sD TX USB_80D usea pcH TX | USB3RPCI E_SD _R2D C P
[O—UsB3 sD TX USB_80D usea pcH TX | USB3RPCI E_SD R2D C N
= USB_80D use3 pcH RX | USB3_SD D2R C P
[ USB_80D usB3 pcH RX | USB3_SD D2R C N
[ USB_80D use3 pcH TX | USB3_SD R2D P
[ USB_80D usea pcH TX | USB3_SD R2D N
CO—BCH USB RBIAS PCH USB_RBI AY PCH USB_RBI AS 1
O PCH DIEECLK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH P
[O—PCH DIEECLK UNUSED | QLK POE 80D]| QK POE PCl E CLK100M PCH N
CO—PCHDIEEQK UNUSED | QLK POIE 80D| QK PAE PCH CLK96M DOT P
CO—PCH DIFECIK UNUSED | LK POIE 80D QLK POE PCH CLK96M DOT
O PCH DIEECLK UNUSED | QK POE 80D| QK POE PCH CLK100M SATA P
[CO—PCHDIEECK UNUSED | QK POLE 8OD| K PAE PCH CLK100M SATA
[ CcPU 455 QK POE PCH CLK14P3M REFCLK

26

26

29

29

Not e:

80ohm constraints are actually 85ohm

TP SPI

I nternal USB

1/O Port Device USB

I1/O Port Host USB

1/0O Port DCI

USB EXTB nets (Left USB port)

USB EXTC nets (Left USB port)
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_455 . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM_SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC * =3x_DI ELECTRI C ?
CLK_LPC * =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15
SMBus | nterface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’GA;:’{
SMB_45S_R 50S | TOP, BOTTOM | =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE o
SMB_45S_R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

sMvB . =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
HDA_455 . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

?

HDA * =2x_DI ELECTRI C
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW * =4x_DI ELECTRI C ?

SPI Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_455 . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

sPI * =4x_DI ELECTRI C ?
XDP Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
PCH_I TP * =2: 1_SPACI NG 2
Di spl ayPort
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP_80D * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
DP_85D * =85_OHVLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C 2
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C 2
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
DP_TX DP_TX * oP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER

System Cl ock Si gnal

Constrai nts

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 455 . =45_OHM_SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

CLK_SLOW *

=2x_DI ELECTRI C

CLK_25M

=5x_DI ELECTRI C

NOTE: 25MHz system cl ocks very sensitive to noise.

PCH Net Properties
NET_TYPE H
ELECTRI CAL_CONSTRAINT_SET|  PHYSICAL |  SPACING A ock Net Properties
NET_TYPE
> _Lecan LeC 258 s LPC AD<3..0> e ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—LPC_ERAME | LPC 455 LPC LPC FRAME L 14 31 [O—SYSA K O K32K _RTC QK SION45S| O K SIOw SYSCLK_CLK32K RTCX1
[ LPC 455 LPC LPCPLUS RESET L
Co—LlPC aKaam QK 1PC 455 | A K 1PC LPC CLK24M SMC 17 31 [CO—SYSCK O K25M SB CLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA
[ QK IPC 455 | QK IPC LPC CLK24M SMC R 1217 fa— QK 25M 455 | Ol K 25M SYSCLK_CLK24M CAMERA 17 24 64
oLl aKaam QK I1PC 455 | A K 1PC LPC CLK24M LPCPLUS [ ClK 25M 45S | QLK 25M CLK25M CAM XTALP_R
= QK IPC 455 | QK IPC TP_LPC ClLK24M LPCPLUS R :: e = QK 25M 455 | O K _25M CLK25M CAM _XTALP
[ QK 25M 455 | O K _25M CLK25M CAM XTALN
[ ClK 25M 455 | A K 25M CLK25M CAM CLKN 24
CO—SMBUS PCH QK | SVB 455 R 509 SMB SMBUS_PCH CLK 14 16 34 [CO—SYSQ K QL K25M TRT QLK 25M 455 | CLK 25M SYSCLK _CLK25M TBT
OO SMBUS POH DATA | SMB 455 R 509 SMB SMBUS_PCH DATA 14 16 34 f— QLK 25M 455 | CLK 25M SYSCLK CLK25M TBT_R
SMB_45S R 509 SMVB SM._PCH 0_CLK 14 34
L PCH 0 | SMB 455 R 508 SMB SM._PCH _0_DATA 14 34 [CO—SYSOK G KesM XTAL | K 25M 45S | CIK 25M SYSCLK_CLK25M X1
| SMB 455 R 509 SvB | 1 14 31 34 36 53 72 G K 25M 455 | K 25M SYSCLK_CLK25M X2
> SMC 1_S0 | SMB 45S R 508 SMB SMBUS _SMC 1_SO_SDA 14 31 34 36 53 72 g ClK 25M 455 | A K 25M SYSCLK_CLK25M X2_R
QK 25M 455 | O K _25M SDCLK_CLK25M X2
CO—HABT AK HDA_45S HDA HDA_BI T_CLK 12 40 g QK 25M 458 | QLK _25M SDCLK_CLK25M X2_R
[ HDA_45S HDA HDA BIT_CLK R 12 = QK 25M 455 | GLK 25M SDSCLK_CLK25M X1
[o—HDA_SYNC HDA_45S HDA HDA_SYNC 12 40
= HDA_45S HDA HDA_SYNC R 12
O HDARST | HDA_45S HDA HDA _RST R L 12
= HDA_45S HDA HDA RST L 12 a0
[—HDA_SDIND HDA_45S HDA HDA_SDI NO 12 40 64
[o—Hpa_spaur HDA_45S HDA HDA_SDOU 12 40
s HDA 45S HDA HDA _SDOUT_R 12 17
oM sUS a K ax siowass| ax sian PM CLK32K_SUSCLK R o E85 Net Properties
= K SION45S | K SIow SMC_CLK32K NET_TYPE
= so_ax Pl _ass = SPI _CLK R o ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SPl_45S SPl SPI _CLK - [O——EB5_HS XBAR 2R DP_85D DP_TX DP_TBTSNKO_M._C P<0> s 20
CoO—SBL_MxL SPI _45S SPL SPI _MOSI _R 14 37 [o-——E85_HS XBAR 2R DP_85D DP_TX DP_TBTSNKO_M._C N<0O> s 20
= SPL_45S Sl SPI _MOSI a [O——EB5_HS XBAR R2D DP_85D DP_TX DP_TBTSNKO_M._C P<1> s 2
CO—SPL_MSsO SPI _45S SPI SPI_M SO 14 37 [CO——E85_HS_XBAR R2D DP_85D DP_TX DP_TBTSNKO_M__C N<1> s 20
Co—SBL_Cs0 SPI _45S SPI SPI _CSO_R L 14 37 O-—-E85.ts DP_85D DP_TX DP_TBTSNKO_M._C P<3..2> s 20
] SPl_45S SPl SPI_CSO_L a7 -85 hs DP_85D DP_TX DP_TBTSNKO_M._C N<3..2> s 29
= SPl_45S SPl SPI _SMC _CLK a1 a7 = DP_85D DP_TX DP_E85SNK_M__P<3. . 0> 27 20
[ SPI _45S SPI SPI _SMC_MOSI a1 37 = DP_85D DP_TX DP_E85SNK_M._N<3. . 0> 27 29
[ SPL_45S SPl SPl_SMC_M SO a1 37 o DP_85D DP_TX E85_HS DP M.O_P 27 29
= SPl_45S SPl SPI_SMC CS_ L a1 a7 = DP_85D DP_TX E85_HS DP_M.O_N 27 29
[ SPI _45S SPI SPI_MB CLK a7 = DP_85D DP_TX E85_HS DP_M.1_P 27 29
= SPI _45S SPI SPI _M.B_MOSI a7 = DP_85D DP_TX E85_HS DP_M.1_N 27 29
s SPl_45S SP| SPI_M.B M SO a7
[ SPI _45S SPI SPI_MB CS L ar
PClE_AP_R2D PCIE_80D paE pcH TX | PCLE AP_R2D P 22
g PCIE AP_R2D PCLE 80D paE pcH Tx | PCILE_AP_R2D N e o-£8als EAS_LS 850 E85 LS Egg tg E:g - iz 20 29 o4
o PCLE_80D paE pcHTX | PCLE AP RRD C P o 22 s ls EdS 1S 850 Eos 1S 20 84
= PCl E_80D paE pcH TX | PCIE_AP_R2D C N 14 22 [ E85_LS 85D E85 IS E85_LS M SSION P 26
[O—BOLE AP 2R PCl E_80D paE pcH RX | PCILE _AP_D2R P 1422 = E85 1S 85D E85 1S E85_ LS M SSI ON N 26
CO—BOLE AP 2R PCl E_80D paE pcH RX | PCILE AP _D2R N 1422 s o E85 CCl
ey PCIE 80D pCE pcH R | PCLE AP D2R C P 2 | — EB5_ BRSO 20 60 o4
sy PCLE 80D palE pcH Rx | PCLE_AP_D2R C N . — Eas_cc 20 60 o4
[CO—BPOE O KIOOM AP K PCOE 80D| GK POE PCl E_ CLK100M AP_P 12 22
O PCLE Gl KI00M AP QK PAE 80D| QK PAE Eg E &ﬁiggm 2'2 g 5 12 22
CK POE 80D| QK PAFE 2 . :
% Gk PG mon| aK PaE PGl E CLKL00OM AP C N - Not e: 80ohm constraints are actually 850hm
O POE TBL_R2D PCl E_80D paE pcH TX | PCLE TBT_R2D P<3.. 0>
O—BPOLE B R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0>
[ PCl E_80D paE pcH X | PCIE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT _R2D C N<3..0> .
[O—BOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> 14 62
[CO—BCOLE 18T 2R PCl E_80D paE pcH RX | PCILE _TBT _D2R N<3.. 0> 1462
[ PCIE_80D paE pcH RX | PCLE TBT_D2R C P<3..0>
[ PCIE_80D paE pcH RX | PCLE TBT_D2R C N<3. . 0>
[CO—BPCQLE_CLKI00M TBET K PCOE 80D| GK POE PCl E CLK100M TBT P 12 29 62 64
[O—BCQLE_CLKI00M TBET K PCOE 80D| QK POE PCl E CLK100M TBT_N 12 20 62 64
CO—XDB 1D PCH 45S PCH | TP XDP_PCH TDI 12 16
[CO—XD2_I0 PCH 45S PCH | TP XDP_PCH_TDO 12 16
[O—X2_ MG PCH 45S PCH | TP XDP_PCH TMS 1216
[CoO—XDB_TXK PCH 45S PCH | TP XDP_PCH TCK 1216
[O-—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D P 24 25
[CO——BQE CAM PCl E_80D paE pcH TX | PCILE_CAMERA R2D N 24 25
[ PCl E_80D paE pcH X | PCILE _CAMERA R2D C P 1425
= PCl E_80D paE pcH 1X | PCILE_CAMERA R2D C N 1425
CO——BQE CaM PCl E_80D pa E pcH rRX | PCI E_CAMERA D2R P 14 25 6a
[CO——BQE CAM PCl E_80D paE pcH rRX | PCIE_CAMERA D2R N 14 25 6a
= PCl E_80D paE pcH rRX | PCILE_CAMERA D2R C P 24 25
[ PCl E_80D paE pcH rRX | PO E_CAMERA D2R C N 24 25
[O-—BOLE_CLK100M CAM K PCOE 80D| GK POE PCl E_ CL K1I00M CAMVERA P 12 25
O——BCOLE_QLKI00M CAM K PCOE 80D| GK POE PCl E_ClL KI00M CAMERA N 12 25
[ K PCOE 80D| GK POE PCl E CLK100M CAMERA C P ., 5
[ K PCOE 80D| GK POE PCl E CLK100M CAMERA C N, 5
[>--BCQLE_CLK100M DEG K PCOE 80D| QK POE PCl E_ CLK100M DEBUG P
[=>-—PCOLE_CLK100M DEG K PCOE 80D| GK POE PCl E_ CLK100M DEBUG N
[=>——DB_TBT_M DP_80D DP_TX DP_M._P<3..0> SYNC VASTER-DEV M.B SYNC DATE=04/ 177 2017
- DP_TBT M DP_80D DP_TX DP_M._N<3. . 0> e .
DP_TBT M DP_80D DP_TX DP_M._C P<3..0> PCI" Const Ir al nt S 2
=—-DB_IBI M DP_80D DP_TX DP_M._C N<3..0> 027 N RN ez
>—-DRIBI M DP_80D DP_TX DP_M__CONN_P<3. . 0> Ap le | nc SCH_NU'\/I>
>-De_TET M DP_80D DP_TX DP_M__CONN_N<3. . 0> p .
[>-—DP_TBT_AUXCH DP_80D DP_AUX DP_AUX CH P Q
=>——DB_TBL_AUXCH DP_80D DP_AUX DP_AUX_CH N NOTI CE OF PROPRI ETARY PROPERTY:
[=T>-—DB_TBT_AUXCH DP_80D DP_AUX DP_AUX CH C P THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
[>-—DP_TBT_AUXCH DP_80D DP_AUX DP_AUX CH C N HE POSLOSR AGREES 1O THE FOLLOI NG
DP_TBT_AUXCH DP_80D DP_AUX DP_AUX_CH CONN P | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 113 OF 130
& DP_TET_AUXCH DP_80D DP_AUX DP_AUX CH CONN N !l NOT TO REPRODUCE CR OOPY I T
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE 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;:"
MEM 40S * =40_OHM SE | =40_OHM SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM SE
MEM 50S * =50_oHM SE | =50_OHM SE =50_OHM _SE =50_OHM _SE =50_OHM_SE =50_OHM SE
MEM_70D * =70_omm b FF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF |=70_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o
MEM_DATA2SELF * =2x_DI ELECTRI C| 2
MEM_DATA20THERVEM * =8x_DI ELECTRI C 2
MEM_DQS2OANDATA * =3x_DI ELECTRI C ?
MEM_CVD2CMD * =3x_DI ELECTRI C ?
MEM_CMD2CTRL * =3x_DI ELECTRI C ?
MEM_CTRL2CTRL * =3x_DI ELECTRI C ?
MEM_CLK2CLK * =6x_DI ELECTRI C ?
MEM_2OTHERVEM * =4x_Dl ELECTRI C ?
MEM_2PWR * =2x_DI ELECTRI C| 10000
MEM_2GND * =2x_DI ELECTRI C| 10000
MEM _20THER * =6x_DI ELECTRI C ?

Menory

to Power Spacing

SPACI NG_RULE_SET

PHYSI CAL_RULE_SET

Menory Net

Properti es

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL | SPACI NG

o MEM A CLKO MEM 70D | NEM I K EM A CLK P<0> 720
MM A G KO MEM 70D MEM Cl K EM- A CLK N<O> 720
o MMA Kl MEM 70D | NEM I K EMCA_CLK P<1> 72
> MMA G Kl MEM 70D | NEM I K EMCA CLK N<1> 72
> MEM A CSO MEM 40S | VEM CTRL EMACS T<0> 720
> MEM A CS1 MEM 40S MEM CTRIL. EMCA_CS L<1> 72
> MEM A QDT MEM 40S MEM CTRI. EMCA— <0> 7
>—_MEM A_CKEQ MEM 40S | MEM CMVD EMCA_CKE<1. . 0> 72
> MEM A _CKE1 MEM 40S | MEM CMVD EMCA_CKE<3. . 2> 72
> MEM A CMDO MEM 40S | VEM CVD EMCA_CAA<9. . 0> ;
oMM A CMVDL MEM 40S MEM CVD EM_A_CAB<9. . 0> ;
o>_MEM A DQ BYTEQ | NEM 40S | NEM A DATA Q EM-A_DO<7. . 0> e
oMM A DQ BYTE1 | NEM 4QS MEM A_DATA_1 EMCA_ DOX15. . 8> e
>—_MEM A DQ BYTE2 [ MEM 40S | NEM A DATA 2 EM A DCX23. . 16> _—
o—MEM A DQ BYTE3 | NEM 4QS MEM A_DATA 3 EMCA 31. 4> 761
o_MEM A DQ BYTE4 [ MEFM 40S | MEM A DATA 4 EMA 39. . 32> ;
—MEMA DQ BYTES [ MEM 40S | MEM A DATA 5 EM_A 7. . > .
>—MEM A DQ BYTEG | NEM 40S | MFM A DATA 6 EM A 5. . > 76
> MEM A DQ BYTEZ [ MEM 40S | NEM A DATA 7 EMA 63. . 56> _
o MEM A DQSO MEM 70D | NEM A_DQS_0 EM_A <0> _—
——MEM A DQSO MEM 70D | MEM A_DQS_0 EVCA_ DO 0> e
o> MEM A DQS1 MEM 70D | NEM A DQS 1 EMCA_DQ) <1> 7o
>_MEM A DOS1 MEM 70D | NEM A DQS 1 EMCA_DQ) 1> T er
MM A DQS2 MEM 70D | MEM A_DQS_2 EVCA_ DO <2> _—
o> MEM A DQS2 MEM 70D | MEM A_DQS 2 EM_A_DQ) 2> .
> MEM A DQS3 MEM 70D | MEM A_DQS_3 EMCA <3> _—
MM A DQS3 MVEM 70D MEM A DQS_3 EMEA_ DO 3> e
o> MEM A D54 MEM 70D | NEM A_DQS_4 EM_A_DQ) <4> -
o> MEM A D54 MEM 70D | NEM A_DQS_4 EMA > _—
> MEM A DQS5 MEM 70D | NEM A DQS_5 EM-A_DQ) <5> -
o MEM A DQS5 MEM 70D | NEM A DQS_5 EMCA__DQ) 5> -
MM A DAS6 MEM 70D | MEM A_DQS_6 EVCA_ DO <6> ;
o> MEM A DQS6 MEM 70D | MEM A_DQS 6 EM_A_DQ) 6> ;
o> MEM A DAS7 MEM 70D | NEM A DQS 7 EMCA_DQ) <7> T e
o> MEM A DQS7 MEM 70D | MEM A_DQS 7 EM-ATX 7> .
MM B KO MEM 70D | NEM O K EM B_CLK P<0> .
> MEM B ClKO MEM 70D [ MEM G K = K- N<O> ;
o MMB Kl MEM 70D | NEM I K EM B CLK P<1> .
O MMB aKl MEM 70D | NEM I K EM B CLK N<1> .
> MEM B CSO MEM 40S | VEM CTRL = CS T<0> ;
> MEM B_CS1 MEM 40S MEM CTRI EM B CS L<1> ;
O MEMB QDT MEM 40S | VEM CTRL =M B <0> .
——MEM B_CKEQ MEM 40S MVEM CMD EM B CKE<I1. . 0> ;
o> MEM B CKE1 MEM 40S MEM CVD EM B CKE<3. . 2> .
—>_MEM B CMDO MEM 40S | MEM CMVD EM B CAA<9. . 0> ,
MM B CVDI MEM 40S MEM CMD EM B CAB<9. . 0> ;
o—MEM B DQ BYTEQ [ MEM 40S | MEM B DATA 0 EM B DO<7. . 0> ;
— MEMB DQ BYTE1 [MEM 40S | NEM B DATA 1 = 15. . 8> -
> MEMB DQ BYTE2 [ MEM 40S | NEM B DATA 2 EM B DOX23. . 16> _—
—MEM B DQ BYTE3 | MEM 40S MEM B_DATA 3 EM B 31..24> e
C>—MEM B DQ BYTE4 [ MFM 40S | MEM B DATA 4 = 39. . 32> ;
o_MEMB DQ BYTES [MFM 40S | MEM B DATA 5 EM B /.. > .
—MEM B DQ BYTEG | MEM 40S | MEM B DATA 6 =M B 5.. > _—
=—MEM B DQ BYTE7 [ MEM 40S MEM B DATA 7 EM B 63. . 56> .
——MEM B_DQSO MEM 70D MEM B DQS 0 =V B <0> :
—>—MEM B DQSO MEM 70D | MNEM B_DQS_0 EM B DO 0> ;
——MEM B_DQS1 MEM 70D MEM B DQS 1 EM B DO) <1> 76
> MEM B DQS1 MEM 70D | MEM B DQS 1 EM B_DO) 1> 7
OD—MEM B_DQS2 MEM 70D MEM B DQS 2 = <2> 76
> MEM B DQS2 MEM 70D | MEM B_DQS 2 EM B_DO) 2> 7
> MEM B DQS3 MEM 70D | MEM B_DQS_3 EM B_DO) <35> 7
> MEM B_DQS3 MEM 70D | MEM B_DQS_3 = 5> 70
> MMB DOs4 MVEM 70D MEM B DQS_4 EM B DO) <4> -
> MEM B D54 MEM 70D | NEM B_DQS_4 EM B DO > 7
MM B DQOS5 MEM 70D MEM B DQS_5 EM B DO) <O5> e
> MEM B DQS5 MEM 70D | NEM B_DQS_5 EM B_DO) 5> 7
—_MEM B D(S6 MEM 70D | MEM B DQS 6 EM B DO <6> ;
> MEM B DQS6 MEM 70D | MEM B DQS 6 EM B_DO) 6> ;
——MEM B_DQS7 MEM 70D MEM B DQS 7 EM B DO) <7> e
MM B DQS7 MEM 70D = , N<7> _—
= VEM PVR P1V2 S3 .,
= MEM PWR EF S3 = REFCA T e
= MEM PWR VREF _S3 EM VREFDO A ...
=t MEM PWR VREF —S3 = REFCA 16 10
= MEM PWR VREF _S3 EM VREFDQ B .. ..

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE NET_PHYSI CAL_TYPE | AREA_TYPE
MEM_PWR MEM_* * MEM 2PWR MEM 70D [MEM TERM MEM 70D | Note: changed MEM TERM physical rule to MEM 70D from MEM 73D tenporarily
MVEM_PWR * * DEFAULT MEM 40S |MEM TERM MEM 50S
Menory to GND Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
GN\D MEM_* * MEM 2GN\D
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPEL NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM A DQS_0 |MEM A DATA 0 * MEM_DQS20/RDATA MEM A DQS_0 * * MEM 20THER
MEM A DQS_1 |MEM A DATA 1 * MEM_DQS20/NDATA MEM A _DQS_1 * * MEM 20THER
MEM A DQS_2 |MEM A _DATA 2 * VEM_DQS20/NDATA MEM A DQS_2 * * MEM 20THER
MEM A DQS_3 |[MEM A _DATA_3 * VEM_DQS20/NDATA MEM A DQS_3 * * MEM 20THER
MEM A DQS_4 |MEM A _DATA 4 * VEM_DQS20/NDATA MEM A DQS_4 * * MEM 20THER
MEM A DQS_5 |[MEM A _DATA 5 * VEM_DQS20/NDATA MEM A DQS_5 * * MEM 20THER
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER
MEM A DQS_7 |MEM A _DATA_7 * VEM_DQS20/NDATA MEM A DQS_7 * * MEM 20THER
MEM B_DQS_0 |MEM B_DATA 0O * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER
MEM B_DQS_1 |MEM B_DATA_ 1 * VEM_DQS20/NDATA MEM B _DQS_1 * * MEM 20THER
MEM B_DQS_2 |MEM B_DATA 2 * VEM_DQS20/NDATA MEM B_DQS_2 * * MEM 20THER
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 |MEM B_DATA 5 * VEM_DQS20/NDATA MEM B_DQS_5 * * MEM 20THER
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER
MEM B_DQS_7 |MEM B_DATA 7 * MEM_DQS20/NDATA MEM B_DQS_7 * * MEM 20THER
. |MEM_A _DATA O * * MEM_20THER
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET 'VEM_ A_DAT A_ l * * 'VEM_Z OTHER -
MEM_*_DATA_* =SAME * VEM DATAZSELF NMVEM A DATA 2 * * NMVEM 20T HER NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_A_DATA_3 * * MEM 20THER | |MEM_A_DATA_O|MEM * _DATA_* * MEM_20THERVEM |
MEM_A_DATA_4 * * MEM 20THER | |MEM_A_DATA_1|MEM * _DATA_* * MEM_20THERVEM |
MEM_A_DATA_5 * * MEM 20THER | |MEM_A_DATA 2|MEM * _DATA_* * MEM_20THERVEM |
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPAC NG RULE SET MEM_A DATA 6 * * MEM 20THER MEM_A DATA 3|MEM * _DATA * * MEM_20THERVEM |
MEM * _DATA_* MEM_* * vem patazorHeRveM| | VEMLA_DATA_7 * * MEM 20THER | |MEM_A_DATA_4|NMEM * _DATA_* * MEM_20THERVEM |
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET MEM_B_DATA_O * * NEM_ZOTHER’ MEM A_DATA_S5|MEM *_DATA * * NEM*ZOTHERNEM »
VEM CVD VEM CVD " VEmM ovDoavD | |VEM_B_DATA 1 * * I\/EM_ZOT‘HI‘EI? MEM_A_DATA_6|NMEM * _DATA_* * NEM_20THERVEM
VEM_CVD VEM CTRL " vev ooz | |MEMLB_DATA 2 * * I\/EM_ZOTHVI‘EI?» MEM_A_DATA_7|[MEM * _DATA_* * NEM_20THERVEM
VEM CTRL VEM CTRL " vov omec | |VEMLB_DATA 3 * * I\/EM_ZOT‘HI‘EI? MEM _B_DATA_O|MEM * _DATA_* * NEM_20THERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1[MEM * _DATA_* * MEM_2CTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2|MEM * _DATA * * MEM 20THERVEM
MEM_CLK MEM _CLK * MEM_CLK2CLK MEM B_DATA 6 * * MEM 20THER MEM B_DATA 3|NMEM * _DATA * * MEM 20THERVEM
N MEM B_DATA 7 * * MEM 20THER MEM B_DATA_4|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI I\CLRULkEi‘SI%TF VEM_CVD * * |\/EM_20T‘HE|Q’ VEM B_DATA 5|MEM * DATA * * NEM 2 OTHERVEM
VEM VEM * NEM 20THERVEM NEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM 20THERVEM |
MEM_CLK * * MEM 20THER MEM B_DATA 7 |NMEM * _DATA * * MEM 20THERVEM

SYNC VASTER=J92 LS M. B

10 19 20 21 46 52
60

20 21 69

SYNC DATE=05/07/2013
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NAND BUS CONSTRAI NTS

NAND NET PROPERTI ES

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‘ GAF’ NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
NAND_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD p— ANLO 1O NAND 455 NAND L O ANI O | O<7..0>
NAND_85D * 85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM. DI FF [Z>—P_AN0_DQS NAND 85D NAND DQS ANI O_DQS P
DP_ANI 0_DQS NAND_85D NAND_DQS. ANI 0_DQS_N
g DP_ANI 0_NRE NAND 85D NAND DQS ANl O_NRE_P
[Z>—DB_ANO_NRE NAND_85D NAND_DQS. ANI O_NRE_N
[ —ANO_NE NAND_45S NAND_CMD ANI O_NVE
Zp—ANO_NCE NAND 45S NAND CMD ANl O_NCE<3. . 0>
[ZF—ANO ALE NAND_45S NAND_CMD ANI O_ALE
D Z»—ANO QE NAND_45S NAND_CMD ANIO_CLE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff »
NAND_DQS * 0.100 MM ?
N - ANI1_1O NAND_45S NAND_1 O ANI1l | O<7..0>
NANDI O 0.100 WM ? _ g DP_ANI1 DQS NAND 85D NAND DQS ANl 1_DCS P
NAND_CMVD * 0.100 MM ? >—DBAN1 DOs NAND 85D NAND DQS ANl 1_DQOS N
Z>—DB_ANL1_NRE NAND 85D NAND DQS ANI1_NRE P
[Z>—DB_ANL1_NRE NAND 85D NAND DQS ANl 1_NRE N
[Zo—AN 1_NE NAND_45S NAND_CMD ANl 1_NWE
[Zo3—AN 1_NCE NAND_45S NAND_CMD ANl 1_NCE<3. . 0>
AN 1 ALE NAND 45S NAND _CMD ANI1_ALE
»—AM1 OE NAND_45S NAND_CMD ANl _CLE
" —AN2 10 NAND 45S NAND | O ANl 2_| O<7. . 0>
I\IAND- Z—DR_AN2 DS NAND_85D NAND_DQS. ANI 2_DQS P
DQS_P/ N MAX LENGTH 3" DR AN2 D NAND 85D NAND_DQS. ANl 2_DOS N
1 O<7..0> SIGNALS SHOULD MATCH +/- 50M L FROM DQS_P/ N DB AN 2 _NRE NAND 85D NAND _DQS. ANI 2 _NRE P
1 O<7..0> AND ASSOCI ATED DQS_P/ N ROUTE ON SAME LAYER. NO MORE THAN 2 VI A TRANSI Tl ONS. [Z»—DB_AN 2 _NRE NAND 85D NAND_DQS. ANl 2_NRE N
NCE<7. . 0>, ALE, CLE SHOULD MATCH +/- 250M L FROM NW\E D —AN2_NE NAND_45S NAND_CMD ANI 2_NWE
DQS_P/ N & NRE_P/ N SHOULD MATCH +/- 100M L FROM NW\E [Z>—AN 2 _NCE NAND_45S NAND_CMVD ANI 2_NCE<3. . 0>
ANI2_ALE NAND 45S NAND _CMD ANl 2_ALE
C % ANI2_ O E NAND_45S NAND_CMD ANI 2 CLE
[Z»—AN3 1O NAND 45S NAND 1 O ANl 3_| O<7. . 0>
>»—DP_AN 3 DG NAND 85D NAND DQS ANI 3_DQS_P
[Zop—DP_ANA DCS NAND 85D NAND DQS ANI 3_DQS_N
DB AN 3 NRE NAND_85D NAND_DQS. ANI 3_NRE P
[Z>—DB AN 3 NRE NAND_85D NAND_DQS. ANI 3_NRE_N
AN 3_NVE NAND 45S NAND CMD ANl 3_NWE
[ZBp—AN 3 NCE NAND_45S NAND_CMD ANI 3_NCE<3. . 0>
AN 3 ALE NAND_45S NAND_CMD ANI 3_ALE
Z—AN3 OF NAND 45S NAND CMD ANl 3_CLE

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

55 58

NAND NET PROPERTI ES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

=o—AN4 1O NAND 45S NAND 1 O ANl 4 | O<7..0>

DP_ANI 4_DQS NAND_85D NAND_DQS. ANl 4_DQS_P

DP_ANI 4_DQS NAND_85D NAND_DQS. ANl 4_DQS_N

DP_ANI 4_NRE NAND 85D NAND DQS ANl 4_NRE_P

DP_ANI 4_NRE NAND 85D NAND DQS ANl 4_NRE N

ANL4_NWE NAND_45S NAND_CMD ANl 4 _NVWE
[Zo—AN4_NCE NAND 45S NAND CMD ANl 4_NCE<3. . 0>
[Sos—AN4 ALE NAND 45S NAND _CMD ANl 4_ALE
So—AN4 OE NAND_45S NAND_CMD ANl 4_CLE
[Sop—ANS 1O NAND 45S NAND 1 O ANI5_| O<7..0>
=0 DR ANLS XS NAND_85D NAND_DQS. AN 5_DQS P
=D ANS DOS NAND 85D NAND DQS ANl 5_DQOS N
=—DE_ANL5_NRE NAND_85D NAND_DQS. ANI 5_NRE P
[=De—DE_ANLS_NRE NAND_85D NAND_DQS. ANI 5_NRE_N
=De—AN 5 NE NAND_45S NAND_CMD ANI 5_NWE
=AM 5 _NCE NAND_45S NAND_CMD ANI 5_NCE<3. . 0>
[E—ANG5 ALE NAND_45S NAND_CMD ANI5_ALE
CE>—ANS OE NAND_45S NAND_CMD ANI5_CLE
=—ANG 10 NAND 45S NAND 1 O ANI6_1 O<7. . 0> ss 58
=22 ANG DS NAND 85D NAND DQS ANl 6_DCS_P 55 58
DB ANL6 XS NAND 85D NAND DQS ANl 6_DOS N ss 58
=2 DE_ANL6_NRE NAND 85D NAND DQS ANl 6_NRE P ss 58
=2—DE_ANL6_NRE NAND 85D NAND DQS ANl 6 _NRE_N s 58
=AM 6_NE NAND 45S NAND CMD ANI 6_NVE ss 58
AN 6_NCE NAND 45S NAND CMD ANI 6_NCE<3. . 0> ss 58
C>—ANG AE NAND 45S NAND CMD ANl 6_ALE 55 58
3 ANG OE NAND 45S NAND CMD ANl 6_CLE 55 58
=>—ANZ 10 NAND 45S NAND 1 O AN 7 1 O<7..0> s 58
DB ANZ XS NAND 85D NAND DQS ANl 7_DCS P 55 58
=>—DE AN 7 XS NAND 85D NAND DQS ANl 7_DOS N 55 58
D2 AN 7 NRE NAND 85D NAND DQS ANl 7_NRE P ss 58
D2 ANZ NRE NAND 85D NAND DQS ANl 7_NRE N ss 58
34N 7_NWE NAND 45S NAND CMD ANl 7_NVE ss 58
AN Z_NCE NAND 45S NAND CMD ANl 7_NCE<3. . 0> 55 58
AN AE NAND 45S NAND CMD ANl 7_ALE ss 58
E—ANZ OE NAND 45S NAND CMD ANL7 CLE 55 58

SYNC MASTER=NVASTER

SYNC DATE=11/16/201]]
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Canera Net Properties

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. OS2 MEMAK S2_MEM 85D S2 MEM QLK NVEM CAM CLK P 24 25
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MEM A K S2_MEM 85D S2_MEM A K MEM CAM CLK N 24 25
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CNTL S2_NEM 45S S2_NEM CIRI VEM CAM CKE 24 25
. " - o - o - o - p— - e [ToD—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 24 25 64
D M PI_85 —85_aM DI FF =85_OHM.| =85_OHM.| =85_0HM.| =85_OHM | =85_OHM | So_NEM 458 2 _MEM CTRI VEM CAM _ODT .
I I S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 24 25
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ —S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 24 25
" - P - P O—S2_MEM QVD S2_NEM 45S S2_NEM CMD NMVEM CAM VE L 24 25
M PI _20THER =4X_DI ELECTRI C [ _ M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ 977WM7 977WM74§§ 977WM7 'VEM OAM BA<O> 24 25
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ? CO—S2 MEM CMD S2_NEM 45S S2_MEM CVD MEM CAM BA<1> 24 25
P P OS2 MEM QD S2_NEM 45S S2_NEM CMD VEM CAM BA<2> 24 25
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L 977WM78§D 977WM7 'VEM CA\M m P<O> 24 25
I OS2 MEM DQED S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> 24 25
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 24 25
M Pl _DATA * * M Pl _20THER > —S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> 24 25
- - [T S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ VEM CAM DivkO> 24 25
M Pl _DATA CLK_M PI * M Pl _2CLK S2_NEM DATA_1 S2_NEM 45S S2_MEM DATAI1 NVEM CAM Divkl> 24 25
— S MEMA S2_NMEM 45S S2_NMEM CMD NMVEM CAM A<14.. 0> 24 25 64
CLK_M PI * * M PI CLK_20THER = = =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> 24 25
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 24 25
I“EIIDry BUS :OnSt rai nt ) _ [ MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P 24 25
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP DM PL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 24 25
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_0HM_SE =45_OHM_SE =STANDARD =STANDARD = MEL_BSD MBL_DATA M BL_DATA N ==
_VEM_. =45_OHM_ =45_OHM =45_OHM =45_O-M = = 0 ™ MPl_85D M Pl _DATA M PI _DATA CONN_N 25 53
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF
D MPl_CGK S2 M Pl_85D K MPI MPl_CKP 24 25
> MPL_aK s M Pl_85D K MPI MPl_CK N 24 25
. M Pl_85D K MPI MPI_CLK CONN P 25 53
C Spaci ng Rul e Sets = Meesn | oiCue M PL_CLK CONN N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i Q?if\IFMip\/B PP1V35 CAM 24 25
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? Ry S2_NEM PR PPOV675_CAM VREF 24 25
== == S2_NEl PPOV675_MEM CAM VREFCA
S2_DQS20MDATA * =2x_DI ELECTRI C| ? S2_DQS20MDATA| TOP, BOTTOM| =4x_DI ELECTRI C ? = —MEMPUR *
S2_CNVD2CMVD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQS* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_NMEM DATA* =SAVE * S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD o y we p il g
S2_NEM CMVD S2_NEM CTRL * s2_ R NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEMPVWR | S2_MEM S2MEM 2PVR.
S2_NEM * S2_NEM * * S2_20THERVEM | S2_MEM_PVR DEFAULT
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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD 0.1 MW =STANDARD =STANDARD 0.1 MW 0.1 MW
2TO1_DI FFPAI R * =STANDARD 0.2 W =STANDARD =STANDARD 0.1 M 0.1 MW

=
[ m—

=

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC 0 S0 | SMB_45S R 50S | SMB SMBUS SMC 0_SO_SCL
. SMC 0 S0 | SMB_45S R 50S | SMB SMBUS _SMC 0_SO_SDA
. SMC 1_S0 . | SMB_45S R 50S | SMB SMBUS SMC 1_SO_SCL
. SMC_1_S0_ | svB ass Rs0s|sve | SMBUS SMC 1 _SO_SDA
. SMC_ 2_S3_! | sve ass Rsos|sww | SMBUS SMC 2 G3 SCL
. SMC 2 S3 | SMB_45S R 50S | SMB SMBUS _SMC 2_G3_SDA
L SMC 2_S3 SMB_45S R 50S | SMB SMBUS_SMC 2_G3_SCL_R
. SMC 2 S3 | SMB_45S R 50S | SMB SMBUS SMC 2_G3_SDA R
_SMC_3_ | SMB_45S R 50S | SMB SMBUS _SMC 3_SCL
_SMC_3_ | SMB_45S R 50S | SMB SMBUS _SMC 3_SDA
. SMC 5 (3 | SMB_45S R 50S | SMB SMBUS SMC 5_G3_SCL
. SMC 5 (3 | SMB_45S R 50S | SVB SMBUS _SMC 5_G3_SDA
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
DI FEPAI R 1TOl_DI FEPAIR CHGR CSI _P
D—SEBBFDSENs]im EEPAI R 1TOl_DI FEPAIR CHGR CsSlI _N
1TOl DI EEPAIR CHGR CSI _R P
1TOl DI EEPAIR CHGR CSI _R N
DI EEPAI R 1TOI_DI EEPAI R CHGR CSO P
D—sENSFDSENs]im EEPAI R 1TOl DI EEPAIR CHGR _CSO N
[ 1TOl DI EEPAIR CHGR CSO R P
1TOl DI EEPAIR CHGR CSO R N

31 34 53

31 34 53

14 31 34 36 53 68

14 31 34 36 53 68

31 34 46 48

31 34 46 48

30 31 34 40

30 31 34 40

31 34 41 43

31 34 41 43
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PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP J 9 2 M_ B SpeC | f I C l\bt Pr (@] pe r t | es
SENSE_1TOL_45S * =1TOL_DI FFPAI R =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR NET_TYPE
S ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SENSE_1TOL_P2MM| * =1TOL_DI FFPAI R 0.200 MM =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1T0L_DI FFPAl ? » o - o el | SNS_HS_GAI N_P
SENSE_1TO1_P3MM * =1TOL_DI FFPAI R 0.300 MM =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAI R CO—SENSE DSE_1TOL_ NSE e
S [CO—SENSE_DIEEPAIR SENSE_1TOl 459 SENSE I SNS HS GAI N N 35 36
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
SPKR_DI FFPAI R * =1TOL_DI FFPAI R| 0.400 MV 0.100 MV =1TO1_DI FFPAI R =1TO1_DI FFPAI R =1TOL DI FFPAIR [O—SENSE_DIFEPAIR SENSE 1TO1 459 SENSE | | SNS HS COVPUTING N 5
[CO—SENSE_DI EEPALR SENSE_1TOl 459 SENSE I SNS HS COWPUTI NG P .
S— S [=»——SENSE_DI FEPAIR THERM 1TOL 459  THERM I NLET_THVSENS D1_P .
D SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [=>——SENSE_DI EEPAIR THERM 1TOL 459  THERM I NLET_THVSNS D1_N 36 D
SENSE * =1:1_SPACI NG 2 CcPU_COWP ao * G\D_P2W | _SENSE ISNS 1V2 S3 P 1
— — m DI NS o1_PamM | SENSE I SNS_1V2_S3_N a6
THERM * =2 1_SPA ? VCCSENSE * = =
_SPACI NG I CPU_VCCSENS! GND GN\D_P2MV [ SENSE_DI EEPALR SENSE_1TOl 459 SENSE | SNS LCDBKLT P 20
AUDI O * =2:1_SPACI NG ? DI FEPAI R | SENSE_1TOl 459 SENSE | SNS_LCDBKLT_ N 40
I - = _ | _SENSE I SNS_1V05_SUS_P .
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - - _ | _SENSE I SNS_1V05_SUS N 8
y = N = [=»—SENSE_DI FEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS1_P a5
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr _ G\D CLK_PCI E G\lDﬁPQW‘ _ @JENSE” EEPAL R SENSE_1TOl_455 SENSE CPUVR | SNS1 N "
G\D * =STANDARD ? a\ND PCl E* * GND_P2MV [ SENSE_DI FEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_P s
== DI FEPAI R SENSE_1TOl 459 SENSE CPUVR | SNS2_N s
D - ‘ —SENSE] — =
oN SATA G\‘D*PQW‘ [ —SENSE_DI EEPALR SENSE_1TOl 459 SENSE CPUTHVSNS D2_P 6
SPAG NG RULE_SET AveR e ToUNE saane] vaanr G\D usB* * ijzw‘ _ [ED—SENSE_DI FEPAIR SENSE_1TOl_459 SENSE CPUTHVBNS D2 N a6 -
G\D_P2WM . 0.20 MM 10000 GN\D LVDs* . o Pow
PVR_P2MM * 0.20 MM 10000 SB_PORER GKPAE . PWR PoMM
SB_POVER SATA* * PWR_P2MM
SB_POVER SATA* * PWR P2MM [ 1Tl DIEEPAIR| AUDIO MAX98300_R P
[ 1TOl DIEEPAIR| AUDI O MAX98300_R N
[O—SPKR QUT SPKR DI EEPAIR | AUDI O SPKRAMP_ROUT1_P 39 a0
. [O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT1_N 39 a0
RF I nterface Constraints > SBKR QUT SPKR DIEFPAIR| AUDIO SPKRANP_ROUT2_P w10
= SPKR_QUT SPKR_DIFFPAIR | AUDI O SPKRAMP_ROUT2_N
ALLOW ROUTE E - 39 40
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‘G?:’» SPKR_OQUT QPKRLDI EEPALR AUDLO SPKW Lw‘rl P 28 40
RF_50S * =50_OHM SE_RF| =50_OHM SE_RF =50_OHM SE_RF =50_OHM SE_RF =STANDARD =STANDARD =D—SPKR QUT SPKR DI EEPAIR | AUDI O SPKRAMP_LOUT1 N 38 40
C [ —SPKR QUT. SPKR DIEEPAIR| AUDIQ SPKRAMP_LOUT2_P a8 40 C
R — aven I TO U Sra e e =>—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_LOUT2_ N 38 a0
RF * 0.15 MM A o SB_powR | PP3V3_S5 8 11 13 15 16 17 22 33 37 46 47
81863075
(= sepover { PPSV3_SO B2 0 o e 8 2 e
= G\D GN\ND
= RE_50S RE RF_A 0_DI PLEXER 22
P RE_50S RE RE_A O_NMATCH 22
= RE_50S RE RFE_G 0_DI PLEXER 22
RE_50S RE RFE_G 0_NMATCH 22
= RE_50S RE RF_O_ANT 22 ]
P RE_50S RE RE_O_ANT_NMATCH T 22
RE_50S RE RFE_A 1 Dl PLEXER 22
BE 505 RE RE_A_1_IATCH 2
E@ RE_50S RE RE_G 1_DI PLEXER 22
= RE_50S RE RE_G 1 NMATCH 22
BE_50S RE RE_1_ANT 2
= RE_50S RE RF_ 1 _ANT_MATCH T 22
DD EXT_M DP_80D DP_TX DP_EXT M. _P<1..0>
=D EXT M DP_80D DP_TX DP_EXT_M._N<1..0>
flEcey DP_80D DP_TX DP_EXT M. _C P<1..0>
B = DP_80D DP_TX DP_EXT_M._C N<1..0>
, EXTA USB_80D USB DPRUSB_EXTA P B
, EXTA USB_80D USB DPRUSB_EXTA N
3_EXTA RX USB_80D isB3_PcH Ry DPRUSB3_EXTA _D2R P
[ USB3_EXTA_RX USR_80D isB3 poH RY DPRUSB3 EXTA D2R N
3_EXTA TX USB_80D isB3_pcH T DPRUSB3_EXTA _R2D P
[=»—USB3_EXTA_TX USB_80D isB3_pcH T DPRUSB3_EXTA _R2D N
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Power State Debug LEDs

a5 37 33 22 17 15 15 13 11 5 P OV3_SS 60 53 47 38 30 _PPSV_$4 PP3V3_S0 46 33 31 13
T R
RD0O96*
75K
5%
1/ 20w
M
201 2
DBGALED S4 DBGLED SO D
A A A
97 DD096 95 94
X GREEN- 56MCD- 2MA- 2. 65V N GREEN- 56MCD- 2MA- 2. 65V W GREEN- 56MCD- 2MA- 2. 65V X GREEN- 56MCD- 2MA- 2. 65V
N LTQHIG SM N LTQHIG SM N LTQHIG SM
K PLACE_S| DE=TOP K PLACE_S| DE=TOP

N LTQHG SM
K PLACE_SI DE=TOP K PLACE_SI DE=TOP

SYNC DATE=NVASTEI

SYNC NMASTER=NMASTER

™" Debug Support
pRUSHTTY 5§

d} Appl e I nc.
S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\0_'>
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 130 OF 130
e —

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 75 OF 75

2

8
WWW . AlISaler.Com



www.laptopblue.vn



