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1. ALL RESISTANCE VALUES ARE IN OHMS,

0.1 WATT +/- 5%.

2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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ALIASES RESOLVED

PRODUCT SAFETY REQUIREMENTS:

Schematic / PCB #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-00107 1 SCHEM, MLB-NEWARK, J92 SCH CRITICAL
820-00045 1 PCBF ,MLB-NEWARK, J92 PCB CRITICAL

PCB, UL RECOGNIZED, MIN.

130-C TEMP.

PCB TO BE SILK-SCREENED WITH UL/CUL RECOGNITION MARK, MANUFACTURER'’S UL FILE

NUMBER, UL PCB MATERIAL DESIGNATION,

130-C TEMP.

RATING AND V-0 FLAME RATING.

RATING AND V-0 FLAME RATING PER UL 796 & UL 94.
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BOM Groups Alternate Parts
BOM GROUP BOM OPTIONS PART NUMBER ﬁg%kg%ﬁgEgoR BOM OPTION REF DES COMMENTS :
MLB_COMMON ALTERNATE, COMMON, CCSAK, MLB_MISC,MLB_DEBUG:ENG, MLB_PROGPARTS,EQ:4CH 376500074 37650855 ALL Toshiba alt for Dicdes dual
MLB_MISC CAM_FREQ:24M,CAM_XTAL:NO,EDP,RSMRST:SMC, PGOOD8 : SLP_S4,SSD_LPSR:S3 WWW.qubWX. Com 37651129 | 37650855 ALL NXP alt for Diodes dual
MLB_DEBUG: ENG XDP_CONN, XDP, HPMBB: SSP0 , HPMVBUS : VDET 37651089 | 37651128 ALL NXP alt for Diodes single
MLB_DEBUG:PVT XDP_CONN, XDP , HPMBB : SSP0 , HPMVBUS : VDET 13850703 | 13850648 ALL Hurata alt €0 Taiyo Yuden
MLB_DEBUG : PROD XDP 12850393 | 12850334 ALL Kemet alt to Sanyo
37250186 | 37250185 ALL Nep it to Diodes D
CPU DRAM CFG Chart 37651053 | 37650604 ALL Diodes aic to Fairehild
19750590 | 19750588 ALL Epson alt to TRC
VENDOR Cre 1] Cre o 19750591 | 19750588 ALL NOK alt to TXC
CPU DRAM SPD Straps HYNTX 0 0 10750249 | 10750251 ALL | oo i co omece
BOM GROUP BOM OPTIONS SAMSUNG ! 0 13850789 | 13850941 ALL Samsung alt o Murata
DRAM:HYN_2GB RAMCFGO :L,RAMCFG1:L,RAMCFG2 :L,RAMCFG3:L,DRAM_TYPE:HYNIX_2GB MICRON 0 ! 33350700 | 33350704 ALL Hynix CAM DRAN alt to Elpida
DRAM:HYN 4GB_QDP RAMCFGO :L, RAMCFG1:L,RAMCFG2 : H, RAMCFG3:L,DRAM_TYPE:HYNIX_ 4GB_QDP ELPIDA ! ! 333500016 33350704 ALL Eipida new die cu DRAM alc
DRAM:HYN_4GB RAMCFGO :L, RAMCFG1 : L, RAMCFG2 : L, RAMCFG3 : H, DRAM_TYPE:HYNIX_4GB 333500030 33350704 ALL Hynix new die CAH DRAN alt
DRAM:HYN_8GB RAMCFGO :L,RAMCFG1:L,RAMCFG2 : H, RAMCFG3 : H, DRAM_TYPE:HYNIX_8GB SIzZE Cre 3| CFG 2 33950243 | 33950244 ALL Eipida 550 DRAM alt to fynix —
DRAM:ELP_2GB RAMCFGO : H, RAMCFG1 :H, RAMCFG2 :L, RAMCFG3:L,DRAM_TYPE:ELPIDA_ 2GB 268 0 0 33550948 | 33550966 ALL Winbond alt to Macronix
DRAM:ELP_4GB_QDP RAMCFGO : H, RAMCFG1 :H, RAMCFG2 : H, RAMCFG3: L, DRAM_TYPE:ELPIDA_4GB_QDP 4GB opP 0 ! 12850631 | 12850351 ALL NEC alt €0 Sanyo
DRAM:ELP_4GB RAMCFGO : H, RAMCFG1 :H, RAMCFG2 : L, RAMCFG3 : H, DRAM_TYPE:ELPIDA_4GB 4GB DDP ! 0 128500008 12850380 ALL NEC alt €0 Sanyo
DRAM:ELP_8GB RAMCFGO : H, RAMCFG1 :H, RAMCFG2 : H, RAMCFG3 : H, DRAM_TYPE:ELPIDA_8GB 8GB ! ! 311500007 311S0426 ALL Sanyo alt to NEC
Programmable Parts 311500008 311S0271 ALL Samsung alt to Murata
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 311500018 31150409 ALL Dicdes ait to WP
33754638 1 1IC,MCU,LPC11U37,128KB/12KB, TFBGA48 U4600 CRITICAL HPM: BLANK 740500004 74050134 ALL Kemer 21t to Samvo
341s00190 1 IC,HPM (VXXX) DVT,X261 U4600 CRITICAL HPM: PROG 740500003 74050190 ALL Folytronics alt to Wayon C
33851231 1 1C,SHC12-B1, A0MNL/SODHIFS HOU, TX7, 1685GA U5000 CRITICAL SMC': BLANK 12850296 | 12850487 ALL | s wie o e
341500031 1 10, SHC_B1, EXTERNAL (VXKXK) PROTOZA, 392 U5000 CRITICAL SMC: PROG 128500013 12850487 ALL | rome e vo wec
33551009 1 64 MBIT SPI QUAD I/0 FLASH,CSP,3.3V,QUAD IO U6100 CRITICAL | BOOTROM_ WIN:BLANK 128500023 12850469 ALL Kemer 21t to Samvo
33551010 1 64 MBIT SPI QUAD I/0 FLASH,CSP,3.3V,QUAD 10 U6100 CRITICAL | BOOTROM_ MAC:BLANK 12850374 | 12850469 ALL N alv to Samve
33551029 1 64 MBIT SPI QUAD I/0 FLASH,CSP,3.3V,QUAD 10 U6100 CRITICAL | BOOTROM_MIC:BLANK 376500007 37651179 ALL 708 alv to vishay
341500191 1 O — U6100 CRITICAL | BOOTROM:PROG 37651080 | 37650820 ALL | otoder e oo onoems
33550948 1 IC,SPI SERIAL FLASH,64M BITS,1.8V,WLBGA u8800 CRITICAL SSDROM_WIN :BLANK 376500039 37651194 ALL Vishay alt to onsemt
33550966 1 1c,SPE SERIN. FLASH,GAN BITS,L.6v,wicSP U8800 CRITICAL | SSDROM_MAC:BLANK 376800037 37651193 ALL | vienar i oo onoems
341500091 1 s1ox s moomRoM, UTes U8800 CRITICAL | SSDROM:PROG 685-00004 685-00003 | ssorau:ar sre| ALL | wnix oo v eie o miviee _—
337500061 337500054 | CPU:0.8GHZ ALL 2.46 turbo CU alt to 2.06
Module Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
337500054 1 1C,CPU,BW,QGKZ, 08, 50,2/2,0.8,4.5W, .8,51234 U0500 CRITICAL CPU:0.8GHZ
337500099 1 Ic,CPU,BW,QH22,PRQ,FO,2/2,1.1,5W, .85,B1234 U0500 CRITICAL CPU:1.1GHZ
337500098 1 IC,CPU,BW,QH2V,PRO,F0,2/2,1.2,5W,.9,B1234 Uo0500 CRITICAL CPU:1.2GHZ
337500097 1 IC,CPU,BW,QH2R,PRO,F0,2/2,1.3,5W,.9,B1234 Uo0500 CRITICAL CPU:1.3GHZ
946-3892 1 311/313 MLB DYMAX ADHESIVE 29993-SC 0.4G GLUE CRITICAL
825-7995 1 LABEL, BARCODE, 2D, 1D, CONFIG,MLB, X261 LABEL B
SSD POP Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
33950243 1 POP,S1-X CONTROLLER+4GBITS ELP,841B,FCBGA U8400 CRITICAL SSDRAM:AQ0_ELP
33950244 1 POP,S1-X CONTROLLER+4GBITS HYN,841B,FCBGA U8400 CRITICAL SSDRAM:AO0_HYN
685-00003 1 POP,MLB, S1X-Al, ELP-4GBIT, X261 U8400 CRITICAL SSDRAM:Al_ELP
685-00004 1 POP,MLB, S1X-A1, HYN-4GBIT, X261 U8400 CRITICAL SSDRAM:Al_HYN
33851288 1 IC,81-X, CONTROLLER, AL, 841(312)B, FCCSP SSD_CTRL CRITICAL S1X:Al
338500055 1 IC,81-X, CONTROLLER, A2, 841(312)B, FCBGA SSD_CTRL CRITICAL S1X:A2 —
333s0733 1 IC,LPDDR2,128MX32,1.2V,ELPIDA 28NM,312B SSD_DRAM CRITICAL | S1X_DRAM:ELPIDA
33350694 1 IC,LPDDR2,128MK32, 1.2V, HYNIX 20NM,312B SSD_DRAM CRITICAL | S1X_DRAM:HYNIX
870-00878 1 TAPE, CONDUCTIVE, SSD, REEL, X261 SSD_TAPE CRITICAL
DRAM Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
998-6486 2 I, SDRAM, LPDDR-1600, 8GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE: HYNIX_2GB
333500028 2 I, SDRAM, LPDDR-1600, 16GBIT, 2538 FBGA U2300,U2500 CRITICAL | orau_rves:uyNIx_4cs_ope
998-6453 2 IC,SDRAM,LPDDR-1600,8GBIT,253B FBGA U2300,U2500 CRITICAL DRAM_TYPE:ELPIDA_2GB RGN ERR) SYm A
998-6454 2 I, SDRAM, LEDDR-1600, 16GBIT, 2538 FEGA U2300,U2500 CRITICAL | praw_rve:sieroa_sce_opp —~ " _—
33350730 2 I, SDRAM, LPDDR-1600, 16GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE: HYNIX_4GB BOM Conf lgurat lon
33350731 2 I, SDRAM, LEDDR-1600, 32GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE:HYNIX_8GB @ Apple Inc. <SCH_NUM>| D
33350740 2 I, SDRAM, LPDDR-1600, 16GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE:ELPIDA_4GB 1) <E4LABEL>
33350741 2 I, SDRAM, LPDDR-1600, 32GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE:ELPIDA 8GB NOTICE OF PROPRIETARY PROPERTY:
BHE, INEQRUATION, CONTATNER, HEREIN T THE SBRANCH>
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 OF 130
II NOT TO REPRODUCE OR COPY IT
TIV Nt acHTe RESTRVED L OUE R B 2 OF 75
8 7 6 5 4 3 2 1
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Top level BOM Variants

BOM NUMBER BOM NAME BOM OPTIONS
639-6568 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 256G,WIFI FCC,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6569 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 512G,WIFI FCC,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND:SAND_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6570 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 256G,WIFI FCC,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND:TOSH_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6571 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 512G,WIFI FCC,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND:TOSH_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6572 PCBA,MLB, 1.2GHZ,EL 8GB,SAND 256G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB, NAND: SAND_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6573 PCBA,MLB, 1.2GHZ,EL 8GB,SAND 512G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6574 PCBA,MLB, 1.2GHZ,EL 8GB,TOSH 256G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6575 PCBA,MLB, 1.2GHZ,EL 8GB,TOSH 512G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6576 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 256G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB, NAND: SAND_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6577 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 512G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6578 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 256G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6579 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 512G,WIFI FCC,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP
639-6580 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 256G,WIFI ETSI,J92 ALTERNATE,CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6581 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1. 1GHZ ,DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6582 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 256G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6583 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6584 PCBA,MLB, 1.2GHZ ,EL 8GB,SAND 256G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6585 PCBA,MLB, 1.2GHZ ,EL 8GB,SAND 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6586 PCBA,MLB, 1.2GHZ ,EL 8GB,TOSH 256G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.2GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6587 PCBA,MLB, 1.2GHZ ,EL 8GB,TOSH 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.2GHZ ,DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6588 PCBA,MLB, 1.3GHZ ,EL 8GB,SAND 256G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6589 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6590 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 256G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6591 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 512G,WIFI ETSI,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:ETSI,SSDRAM:Al_ELP
639-6592 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 256G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6593 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 512G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al ELP
639-6594 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 256G,WIFI APAC,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6595 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 512G,WIFI APAC,J92 ALTERNATE,CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND:TOSH_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6596 PCBA,MLB, 1.2GHZ ,EL 8GB,SAND 256G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6597 PCBA,MLB, 1.2GHZ ,EL 8GB,SAND 512G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al ELP
639-6598 PCBA,MLB, 1.2GHZ ,EL 8GB,TOSH 256G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6599 PCBA,MLB, 1.2GHZ,EL 8GB,TOSH 512G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.2GHZ ,DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al ELP
639-6600 PCBA,MLB, 1.3GHZ ,EL 8GB,SAND 256G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6601 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 512G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6602 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 256G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6603 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 512G,WIFI APAC,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: TOSH_512GB_1Y_128GBIT,WIFI:APAC,SSDRAM:Al_ELP
639-6604 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 256G,WIFI IND,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6605 PCBA,MLB, 1.1GHZ,EL 8GB,SAND 512G,WIFI IND,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6606 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 256G,WIFI IND,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6607 PCBA,MLB, 1.1GHZ,EL 8GB,TOSH 512G,WIFI IND,J92 ALTERNATE, CMN,CPU: 1.1GHZ ,DRAM: ELP_8GB,NAND:TOSH_512GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6608 PCBA,MLB, 1.2GHZ,EL 8GB,SAND 256G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6609 PCBA,MLB, 1.2GHZ,EL 8GB,SAND 512G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6610 PCBA,MLB, 1.2GHZ,EL 8GB,TOSH 256G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.2GHZ , DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6611 PCBA,MLB, 1.2GHZ,EL 8GB,TOSH 512G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1. 2GHZ , DRAM: ELP_8GB, NAND : TOSH_512GB_1Y_128GBIT,WIFI:IND, SSDRAM:Al_ELP
639-6612 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 256G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB, NAND: SAND_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6613 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 512G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.3GHZ , DRAM: ELP_8GB,NAND: SAND_512GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6614 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 256G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND: TOSH_256GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP
639-6615 PCBA,MLB, 1.3GHZ,EL 8GB,TOSH 512G,WIFI IND,J92 ALTERNATE, CMN, CPU: 1.3GHZ ,DRAM: ELP_8GB,NAND:TOSH_512GB_1Y_128GBIT,WIFI:IND,SSDRAM:Al_ELP

Partial & development BOMs

BOM NUMBER BOM NAME BOM OPTIONS
685-00014 CMN PTS,PCBA,MLB-NEWARK, J92 MLB_COMMON
685-00003 POP,MLB,S1X-A2,ELP-4GBIT, X261 S1X:A2,S1X_DRAM:ELPIDA
685-00004 POP,MLB,S1X-A2,HYN-4GBIT, X261 S1X:A2,S1X_DRAM:HYNIX
939-00043 PCBA,MLB,NO CPU,EL 8GB,TOSH 256G,WIFI FCC,X261 ALTERNATE, CMN, DRAM: ELP_8GB, NAND: TOSH_256GB_1Y_128GBIT,WIFI:FCC,SSDRAM:Al_ELP

BOM Groups

Common BOM

p—
SYNC MASTER=J43 MLE

J92 BOM Variants

SYNC DéTE=10/24/201

Apple Inc.
®

<SCH_NUM>| D
<E4LABEL>

BOM GROUP

BOM OPTIONS

MLB__PROGPARTS

BOOTROM: PROG, BT : PROG, SMC : PROG, SSDROM : PROG , HPM: PROG

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-00014 1 CMN PTS,PCBA,MLB-NEWARK, J92 CMNPTS CRITICAL CMN

Programmable Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
341500196 1 BT ROM (VXX) DVT,2MBIT,X261 U3570 CRITICAL BT : PROG
341500197 1 WIFI ROM (PXXXX) DVT,WWl,X261 U3580 CRITICAL WIFI:FCC
341500198 1 WIFI ROM (PXXXX) DVT,WW2,X261 U3580 CRITICAL WIFI:ETSI
341s00199 1 WIFI ROM (PXXXX) DVT,WW3,X261 U3580 CRITICAL WIFI:APAC
341500200 1 WIFI ROM (PXXXX) DVT,IND,X261 U3580 CRITICAL WIFI:IND
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WIFI EMI CAN
1
SH0400 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
st 806-7064 1 CAN,EMI,WIFI,X261 SH0400 CRITICAL
L SHLD-J92-EMI-CAN-WIFI
OMIT_TABLE
CPU EMI CAN
SHO0401
s PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-00112 1 CAN,EMI,CPU, X261 SH0401 CRITICAL

SHLD-J92-EMI-CAN-CPU

OMIT_TABLE

DRAM EMI CAN & SLOTs
1
SIigf()Z PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-00400 1 CAN, EMI,DRAM, TALL, X261 SH0402 CRITICAL
SHLD-CAN-EMI-DRAM-X261
OMIT_TABLE
SL.0400
TH-NSP
1
SL-1.1X0.4-1.6X0.9-NSP
SL0401
C . TH-NSP
SL-1.1X0.4-1.6X0.9-NSP
SSD EMI FENCE & CAN
SH0403
sM
SHLD-FE

NCE-SSD-T

OP-X261
860-00889

SHO0404
sM

SHLD-CAN

-EMI-SSD-BTM-X261
860-00864

1

CPU Heat Spreader Bosses

0403
4.50D1.85ID-1.5H

0404
4.50D1.85ID-1.5H
1

0405
4.50D1.85ID-1.5H
1

860-2930
E85 BTB Connector Boss

0406
STDOFF-3.3X1.8R0.859H-SM

860-00060

SYNC MASTER=J43 MLE

SYNC DéTE=10/24/201

E_INFORMATION
PROPRIETARY P!

CONTAINED HERE
OPER'
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Cfs Apple Inc.
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DDI Port Assignments:

TBT Sink O

TBT Sink 1
(MUXed with HDMI
if necessary)

eDP Port Assignment:

Internal panel

CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(1 OF 20)
29 DP_TBTSNKO_ML_C_N<0> AD25 |ppT1_TXN[O] EDP_TXNO| AD17 DP_INT ML _C_N<O0> 53 66
29 DP_TBTSNKO_ML_C_P<0> AC25 |ppT1_TXP[O] EDP_TXPO| AC17 DP_INT ML _C_P<0> 53 66
29 DP_TBTSNKO_ ML_C_N<1> AD26 |ppT1_TXN[1] EDP_TXN1| AG18 DP_INT ML C N<1> 53 66
29 DP_TBTSNKO_ML_C_ P<1> AC26 [ppT1_TXP[1] EDP_TxP1| AE18 DP_INT ML_C_P<1> 53 66
29 DP_TBTSNKO_ ML_C_N<2> AG25 ppT1_TXN[2] EDP_TxN2| AD18 DP_INT ML C N<2> 53 66
" DP_TBTSNKO_MIL,_C_P<2> AE25 | ppr1_Txe(2] Epp_Txp2| AC18 DP_INT MI,_C_P<2> o o6
29 DP_TBTSNKO_ ML_C_N<3> AG26 |ppT1_TXN[3] EDP_TXN3| AAL7 DP_INT ML _C_ N<3> 53 66
20 DP_TBTSNKO_ML_C_P<3> AE26 |pDI1_TXP[3] wla EDP_TXP3| W17 DP_INT ML _C_P<3> 53 66
63 _DP_TBTSNK1_ ML _CN<0> AD22 |ppI2_ TXN[O] EE‘
& NC_DP_TBTSNK1_ MI_CP<0> AC22 |pp12_TXP[0]
6 NC_DP_TBTSNK1 ML _CN<1> AG22 |ppr2_TXN[1] EDP_AUXN| AG16 DP_INT AUXCH C N 53 66
& NC_DP_TBTSNK1_MI, CP<1> AE22 |ppr2 TXP[1] EDP_AUXP| AEL7 gy, DP TNT AUXCH C_P epm 556
Py NC_DP_TBTSNK1_ MI,_CN<2> AD21 |ppI2 TXN[2]
6 NC_DP_TBTSNK1_ MI_CP<2> AC21 |pp12_TXP[2]
63 NC_DP_TBTSNK1l MI,_CN<3> AG21 |ppI2_TXN[3] EDP_RCOMP| AP41 MCP_EDP__RCOMP
o @om—NC_DP_TBTSNK1 ML_CP<3> o, AF21|pp12 TxP(3) EDP_DISP_UTIL[ Y21 g TP EDP DISP UTIL
MCP Daisy-Chain Strategy:
CRITICAL Each corner of CPU has two testpoints.
OMIT TABLE . .
— Other corner test signals connected in
uUuo500 daisy-chain fashion. Continuity should
BROADWELL-MOBILE-Y-B exist between both TP’s on each corner.
BGA
(18 OF 20) NO_TEST
2 . IP_ULX SPARE] CB11 |[RsVD_CB11 DAISY_CHAIN_NCTF_A44| Ad4 TP_MCP_DC_A44
2 . TP_ULX SSP_SPARE H15 |RSVD_H15 DAISY_CHAIN_NCTF_c43| C43 TRUE. MCP_DC_C43_D44
NO_TEST DATSY CHAIN_NCTF_cas| C45 TP_MCP_DC_C45
MCP_DC_H2 F3 TRUE F3 IDAISY_CHAIN_NCTF_F3 DAISY_CHAIN_NCTF_F45[ F45
MCP_DC_F43_F45 TRUE F43 |DAISY CHAIN_NCTF_F43 DAISY_CHAIN_NCTF_D2| D2 TP_MCP_DC_D2
H2 [DAISY CHAIN_NCTF_H2 DAISY_CHAIN_NCTF_D44| D44
TP_MCP_DC_H44 H44 |DATSY CHAIN_NCTF_H44 DAISY_CHAIN_NCTF_F1| F1 TP_MCP_DC _F1

p———
SYNC MASTER=J92 WILL

S
SYNC DATE=04/10/20134

CPU GFX/DC TEST

Cfs Apple Inc.
®
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CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(2 OF 20)
CF4 *{~CU40 XDP_CPU_PRDY L
NC PROC_DETECT* (IPU) PRDY 16 66
0 51 46 41 32 17 16 15 11 s _PP1VO5 S0 - (1PU) PREQ,CRAL o XDP_CPU_PREQ L rmc
o 1 31 @u—CPU_CATERR_L &— 3% carerr+ ]
= (IPD) PROC;I‘CK&‘M@ 16 66
66 u@ﬂ_m—“ﬂma (IPU) PROC_TMS| CN40 XDP_CPU_TMS 16 66
—_— (IPU) PROC_TRST*CR39 XDP_CPUPCH_ TRST 12 16 66
s« CPU_PWRGD - CG42 |pROCPWRGD %
66 aa 32 31 —_— (IPU) PROC_TDI| CU36 XDP_CPU_TDI 16 66
CPU_PROCHOT R_L o—> CHAJCPROCHOT* THERMAL; PROC_TDO| CU38 > XDP_CPU_TDO [T 15 o6
20t « CPU_SM_RCOMP<0> @ CV7 |su_rcouro (TPU) BEMO*CM39 XDP_BPM_L<0> re e
¢« CPU_SM_RCOMP<1> & CP7|sM _reomp1 (1PU) BPM1+joCN38 XDP_BPM_L<1> 16 e
¢« CPU_SM_RCOMP<2> & 77 |su_rcomp2 (1PU) BEM2#[,CK36 oy XDP_BPM_L<2> CED e «
2 (IPU) BPM3*yCM37 XDP_BPM_L<3> 16 66
o
R0650'| R0O651'| R0652'| R0620" i TP_CPU_MEM RESET L AB24sM_DRAMRST* a (IPU) BPM4*[;CN36 XDP_BPM_L<4> 16 6
200 121 100 10K (IPU) BPM5*(CR35 XDP_BPM_L<5> 16 66
17200 17200 17200 1/20m o TP_CPU MEMVTT PWR_EN_LSVDD BL14 |sM PG CNTL1 (IPU) BPM6E*[yCN34 XDP_BPM_L<6> 16 e
201, 201, 261, 201, (TPU) BPMT*CR3S gy XDP BPM L<7>  wmy i e
PLACE_NEAR=U0500.CV7:12. 7mm
- PLACE_NEAR=U0500.CP7:12. 7mm
- PLACE_NEAR=U0500.CT7:12.7mm 4
— "PLACE_NEAR=U0500.CG42:12.7mm —
CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(19 OF 20)
66 16 6. CPU_CFG<0> CV27 |cFG[0] (IPU) BJ14 TP_MCP_RSVD _BJ14
o 16 s CPU_CFG<1> CT27 |crG[1] (IPU) E rsvp_te(|_Br1s TP_MCP_RSVD_BT15
<2> cp27
- ggg g§g<§> cu28 CFOL2] (TFD) é AL32 TP_MCP_RSVD_AL32
66 16, CFG[3] (IPU) 4 rsvp_te(| arn34 TP_MCP_RSVD_AL34
o 16 e CPU_CFG<4> CV29 |crG[4] (IPU) &
66 16, CPU_CFG<5> cr29 |crg[s5) (1PU) AR18 TP_MCP_RSVD_AA18
56 16 CPU_CFG<6> CM29 IcrG6] (IPU) RS"DJP(MM_M&
66 16 P FG<7> CU30 |cFG[7] (IPU) CK13
— MCP_RSVD_CK13
o 16 6 CPU_CFG<8> CN30 |crgr8] (1PU) RSV TP e S«
66 16 CPU_CFG<9> CV31 |cFG[9] (IPU) CL34 nc
6 16 5 PU_CFG<10> CP31 |cFG[10] (IPU) rsvo([ cr2 NC
o 16 CPU_CFG<11> CN32 |crgri1] (1PU) ag2
= o T T a2 (12 msvo([azag o
. . . 0
- — o 1gEry—CPU_CEFG<13> g CU34IcrG[13] (IPV)
TBD: Confirm w/ Intel which still apply for BDW-Y o DU CRO<11s 133 |onor1a) 1o pRoC_ oPE ReOMP| ABS CPU OPT RCOMP
o e e e e e e e o e e e e e e e e e e e e d e e e e e e e oo 66 16, CPU_CFG<15> CP33 |ICFG[15] (IPU) CK6
ICFG<10>:SAFE MODE BOOT 1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTIVE ' 66 16 CPU_CFG<16> CR28 [cFG[16] (IPU) RSVD( WXNC 0681
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID ' 66 16 CPU_CFG<17> CN28 [cFG[17] (IPU) [~ XNC R 49.9
' CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED f 66 16, PU_CFG<18> CR32 |cFG[18] (IPU) AL26 1%
' CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED , o 16 CPU_CFG<19> CU32 |crg[19] (IPU) vss([ arzs ”z%%’
. - = = - 2
' CFG<1> :PCH-LESS MODE 1 NORMAL OPERATION 0 PCH-LESS MODE . CPU CFG RCOMP CR30 |cpG RCOMP AK2 Ne L
1 CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK - RSVD( AL2 =
B e T N NC L
These can be placed close to J1800 | NL8 o NC |
and are only for debug access NCX% P—:’;XNC
BT AP
CPU_CFG<10> ¢ 166 NC X—+ ——XNC
BJ40 RSVD W21
CPU_CFG<9> 15 4 5 RSVD| [ 39NC
J42 AJ33
CPU_CFG<8> _, 1 o PCH TD IREF N 0] v3a oNC
CPU_CFG<1> ¢ TD_IREF =
CPU_CFG<0> ¢ ;646 1 1 _XW_XNC
33
NOSTUFF NOSTUFF NOSTUFF NOSTUFF | NOSTUFF R04698c9) 502%85 NC
R0640'| |'R0639 R0638'| |'RO631 |'R0630 e O
1K 1K 1K 1K 1K MF MF
5% 5% 5% 5% 5% 2012 2201
1/20W 1/20w 1/20W 1/20w 1/20w
MF MF MF MF MF
2012 2201 2012 2201 2201
p— m—
1 SYNC MASTER=J92 WILL SYNC Dw
- .
= CPU Misc/JTAG/CFG/RSVD
_cp FG<4> < H M>] D
EQDPQ_Q G 616 66 Apple Inc. SCH_NU
'R0634 <) <E4LABEL>
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61

61 MEM A DQ<63> BM9

MEM_A_DQ<0>
MEM_A_DQ<1>
MEM_A_DQ<2>
MEM A_DQ<3>
MEM_A_DQ<4>
MEM_A_DQ<5>
MEM A_DQ<6>
MEM_A_DQ<7>
MEM_A_DQ<8>
MEM_A_DQ<9>
MEM_A_DQ<10>
MEM_A_DQ<11>
MEM_A_DQ<12>
MEM_A_DQ<13>
MEM A DQ<14>
MEM_A_DQ<15>
MEM_A_DQ<16>
MEM A DQ<17>
MEM_A_DQ<18>
MEM_A_DQ<19>
MEM_A_DQ<20>
MEM_A_DQ<21>
MEM_A_DQ<22>
MEM_A_DQ<23>
MEM_A_DQ<24>
MEM_A_DQ<25>
MEM_A_DQ<26>
MEM_A_DQ<27>
MEM_A_DO<28>
MEM_A_DQ<29>
MEM_A_DQ<30>
MEM_A_DQ<31>
MEM_A_DQ<32>
MEM_A_DQ<33>
MEM_A_DQ<34>
MEM_A_DQ<35>
MEM_A_DO<

MEM_A_DQ<37>
MEM_A_DQ<38>
MEM_A_DO<

MEM_A_DQ<40>
MEM_A_DQ<41>
MEM_A_DQ<42>
MEM_A_DQ<43>
MEM_A_DQ<44>
MEM_A_DQ<45>
MEM_A_DQ<46>
MEM_A_DQ<47>
MEM_A_DQ<48>
MEM_A_DQ<49>
MEM_A_DO<

MEM_A_DQ<51>
MEM_A_DQ<52>
MEM_A_DQ<53>
MEM_A_DQ<54>
MEM_A_DQ<55>
MEM_A_DQ<56>
MEM_A_DQ<57>
MEM_A_DO<

MEM_A_DQ<59>
MEM_A_DQ<60>
MEM_A_DQO<61>
MEM_A_DQ<62>

CRITICAL

OMIT TABLE
Sa_DQo uo500 SA_CLKO*|,CG4 g MEM A CLK_N<0> o
sa_Dpl BROADWELL-MOBILE-Y-B sa_crLko| €62 MEM A CLK_P<0> 20
SA_DQ2 - ggAZO) SA,CLKl*oCCLI > MEM A CLK_N<1> oo 20
SA_DQ3 sA_CLK1| CC6 MEM_A_CLK_P<1> 20
SA_DQ4
SA_DQ5 SA_CKEQ| CH11 MEM_A_CKE<0> 20
SA_DQ6 « sA_CKE1| CHI - MEM A CKE<1> oD
SA_DQ7 a sa_CKez2| CA12 MEM_A_CKE<2> 20
sa_Dos g SA CKE3| CA10 g MEM A CKE<3> oD =0
sA_DQY E
SA_DQ10 3] SA_Cs0*|nCR4 MEM_A_CS_L<0> 20
SA_DQ11 [} SA_CS1#7CA2Z - MEM A _CS_L<1> oo >0
SA_DQ12 g
SA_DQ13 g sa_opro| CA6 MEM_A_ODT<0> 20
SA_DQ14 . —o>
SA_DQ15 s caB3| CE2 g =MEM A RAS L e
SA_DQ16 sa_caB2| CE4 =MEM_A WE_L o
SA_DQ17 sa_cap1| CC8 =MEM_A_CAS_L &
SA_DQ18
SA_DQ19 sa_caBa| CBS =MEM_A_BA<0> o
SA_DQ20 SA_caBe| CC2 MEM_A_CAB<6> 20
SA_DQ21 sa_cans| CFL11 g =MEM A BA<2> oo o
SA_DQ22
SA_DQ23 sa_caBy| CE8 =MEM_A_A<0> o
SA_DQ24 sa_caBg| CE12 g =MEM A _A<1> oo o
SA_DQ25 sa_caps| CF5 =MEM_A_A<2> &
SA_DQ26 CE10 TP_LPDDR3_RSVD1 61
sa_p027 worusen(| ces  _  TP_LPDDR3_RSVD2 pmm o
SA_DQ28 SA_CARO| CG6 g =MEM A A<S5> e
SA_DQ29 sa_caaz| CH3 =MEM A A<6> o
SA_DQ30 sa_can4| CE6 =MEM A A<7> o
SA_DQ31 SA_can3[ CBY =MEM_ A _ A<8> o
SA_DQ32 sa_caal| CC12 =MEM_A_A<9> o
SA_DQ33 sa_caB7| CE3 - =MEM A A<10> oD -
SA_DQ34 sa_can7| CG12 =MEM A A<11> o
SA_DQ35 sa_cane| CHS - MEM A CAA<6> oD
SA_DQ36 sa_caBo| CB3 =MEM_A_A<13> &
SA_DQ37 sa_can9| CEF9 - =MEM_A_A<14> oD o
SA_DQ38 sa_caag| CG10 g =MEM A A<15> oo o
SA_DQ39
SA_DQ40 sa_posno| _CU16 MEM_A_DQS_N<O0> o
SA_DQ41 sa_posN1| CR12 MEM_A_DQS N<1> o
SA_DQ42 sa_DQsN2| CR24 MEM_A_DQOS_N<2> o
SA_DQ43 sA_Dosn3| CR20 MEM_A_DQS_N<3> o
SA_DQ44 SA_DQsN4| BV3 MEM_A_DQOS_N<4> 6
SA_DQ45 SA_DQsN5| BP3 MEM_A_DQS_N<5> o
SA_DQ46 SA_DOSNG6| BV) gy MEM A DOS N<6> aD
SA_DQ47 SA_DQSN7| BP9 MEM_A_DOS_N<7> o
SA_DQ48
SA_DQ49 sa_pospo| CT15 MEM_A_DQS_P<0> o
SA_DQ50 sa_posp1| CU12 MEM_A_DOS_P<1> &
SA_DQ51 sa_posp2| CU24 MEM_A_DQS_P<2> o
SA_DQ52 sa_posp3| CU20 MEM_A_DQS_P<3> o
SA_DQ53 SA_DQsp4| BVS MEM_A_DQS_P<4> 6
SA_DQ54 sa_posp5| BPS MEM_A_DQS_P<5> o
SA_DQ55 sA_posp6| BV11 MEM A _DQOS_P<6> 20
SA_DQ56 sa_posp7| BP11 = MEM A _DQOS_P<7> @D -~
SA_DQ57
SA_DQ58
SA_DQ59 SMJIREFJ:A% 19
SA_DQ60 SM_VREF_DQO &‘M@ 19
SA_DQ61
SA_DQ62 sM_VREF_DQ1l| AT13 g CPU _DIMMB_VREFDO rmym 10
SA_DQ63 SM_vceppoa] CC14 TP_ULX DDR_VCCDDOG ,

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

21

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

61

aCED MEM B_DQ<49> o— AM7

61

61

61

61

61

61

61

aCED MEM_B_DOQ<57> o0 AG7

61

61

61

61

61

a CED MEM_B_DQ<63> @y 2010

MEM_B_DQ<0>
MEM_B_DOQ<1>
MEM_B_DQ<2>
MEM_B_DO<3>
MEM_B_DQ<4>
MEM_B_DQ<5>
MEM_B_DO<6>
MEM_B_DQ<7>
MEM_B_DQ<8>
MEM_B_DQ<9>
MEM_B_DQ<10>
MEM_B_DQ<11>
MEM_B_DQ<12>
MEM_B_DQ<13>
MEM_B_DO<14>
MEM_B_DO<15>
MEM_B_DQ<16>
MEM_B_DO<17>
MEM_B_DO<18>
MEM_B_DQ<19>
MEM_B_DQ<20>
MEM_B_DQ<21>
MEM_B_DQ<22>
MEM_B_DQ<23>
MEM_B_DQ<24>
MEM_B_DO<25>
MEM_B_DQ<26>
MEM_B_DQ<27>
MEM_B_DO<28>
MEM_B_DQ<29>
MEM_B_DQ<30>
MEM_B_DQ<31>
MEM_B_DQ<32>
MEM_B_DQ<33>
MEM_B_DQ<34>
MEM_B_DQ<35>
MEM_B_DO<
MEM_B_DQ<37>
MEM_B_DQ<38>
MEM_B_DO<
MEM_B_DQ<40>
MEM_B_DQ<41>
MEM_B_DQ<42>
MEM_B_DQ<43>
MEM_B_DQ<44>
MEM_B_DQ<45>
MEM_B_DQ<46>
MEM_B_DO<47>
MEM_B_DQ<48>

_B__ < >
MEM_B_DQ<51>
MEM_B_DQ<52>
MEM_B_DQ<53>
MEM_B_DQ<54>
MEM_B_DQ<55>
MEM_B_DQ<56>

MEM_B_DO<58>
MEM_B_DQ<59>
MEM_B_DQ<60>
MEM_B_DO<61>
MEM_B_DQ<62>

AH8

AE7

CRITICAL

OMIT TABLE
SB_DQO uUuo500 SB CKOWHAWE g MEM B_CLK_N<0> pmm e
sB_DQ1 BROADWELL-MOBILE-Y-B sB_CKO| AW4 MEM B_CLK_P<0> 21 64
SB_DQ2 (a ggAzo) SB_CK1*yAP11 MEM_B_CLK_N<1> 21 es
SB_DQ3 SB_CK1| AP9 MEM_B_CLK_P<1> 21 60
SB_DQ4
SB_DQ5 SB_CKEO| BA2 - MEM_B_CKE<0> oD 1 o
SB_DQ6 SB_CKE1| BA4 [ B_ <1> 21 64
SB_DQ7 SB_CKE2| 2R8 MEM_B_CKE<2> 21 e
SB_DQ8 Q SB_CKE3|_APS5 - MEM B_CKE<3> oD o
SB_DQ9 ﬁ
SB_DQ10 g SB_CS0*yARL0 MEM B_CS_L<0> e
SB_DQ11 £ SB_CS1+ATIl g MEM B CS L<l> o oe
SB_DQ12 ©
SB_DO13 o sB_opro| 2U10 g MEM B ODT<0> i«
SB_DQ14 g
SB_DQ15 g SB_CAB3| _BA10 =MEM B_RAS_L o
58_po16 sB capo| AW12 g =MEM B WEL  gmao
SB_DQ17 SB_CAB1| AW10 > =MEM B_CAS_L oD <
SB_DQ18
SB_DQ19 sB_caB4| AY1l =MEM_B_BA<0> o
SB_DQ20 SB_caBe6| BAl2 MEM_B_CAB<6> 21 61
SB_DQ21 SB_caas| AU2 - =MEM_B_BA<2> oD o
SB_DQ22
SB_DQ23 SB_CABY| ATY =MEM_B_A<0> o
SB_DQ24 sB_caBg| AR4 =MEM_B_A<1> o
SB_DQ25 SB_CAB5| AUS =MEM_B_A<2> &
SB_DQ26 AR6 TP_LPDDR3_RSVD3 61
SB_D027 norusep([ ars & TP _LPDDR3 RSVD4 mmm o
SB_DQ28 SB_CARO| AT3 =MEM_B_A<5> 61
SB_DQ29 sB_caaz| BAS =MEM_B_A<6> o
SB_DQ30 SB_CAA4| AY3 =MEM B_A<7> o
SB_DQ31 SB_CAA3| AW2 =MEM_B_A<8> o
SB_DQ32 SB_CAAl| AYS5 =MEM_B_A<9> o
SB_DQ33 SB_CAB7| AY9 - =MEM B_A<10> oD -
SB_DQ34 SB_CAA7| AU4 =MEM B_A<11> o
SB_DQ35 SB_CAA6| AU6 MEM_B_CAA<6> 21 61
SB_DQ36 SB_CABO| AWS =MEM_B_A<13> 6
SB_DQ37 SB_caag| BA6 =MEM_B_A<14> o
SB_DQ38 SB_CAA8| AR2 - =MEM_B_A<15> o -
SB_DQ39
SB_DQ40 SB_DOSNO| BHS g g MEM B DOS N<0> D o o
SB_DQ41 SB_DQsSN1| BDS MEM_B_DQOS_N<1> 61 69
SB_DQ42 SB_DQSN2| BD11 MEM B_DQOS_N<2> 61 60
SB_DQ43 SB_DQsN3| BH11 MEM_B_DQS_N<3> o 6o
SB_DQ44 SB_DQSN4| AK2 MEM_B_DQS_N<4> 61 69
SB_DQ45 SB_DQSNS5| AF2 MEM_B_DOQS_N<5> o 6o
SB_DQ46 SB_DQsSN6| AK8 MEM B_DQS_N<6> a1 er
SB_DQ47 SB_DQSN7| AF8 MEM_B_DOS_N<7> 61 69
SB_DQ48
SB_DQ49 SB_DQspPO| BH3 MEM B _DOS_P<0> 61 64
SB_DQ50 SB_DQsp1| BD3 MEM_B_DOS_P<1> 61 60
SB_DQ51 SB_DQsp2| BDY MEM B_DQOS_P<2> 61 60
SB_DQ52 sB_pQsp3| BHY MEM _B_DQOS_P<3> o 6o
SB_DQ53 SB_DQsP4| AK4 MEM_B_DQOS_P<4> 61 60
SB_DQ54 SB_DQsps| AF4 MEM_B_DQOS_P<5> o 6o
SB_DQ55 SB_DQsp6| AK10 MEM B_DQOS_P<6> 21 61
SB_DQ56 sB_pQsp7| AF10 o MEM B_DOS P<7> GD e
SB_DQ57
SB_DQ58
SB_DQ59
SB_DQ60
SB_DQ61
SB_DQ62

SB_DQ63

p——
SYNC MASTER=J92 LS MLB
——

SYNC_DATE=077/1772013 A

CPU DDR3/LPDDR3 Interfaces
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60 51 11

60 51 11

60 51 11

17 1615 118 6
60 51 46 44

12 11

141

8 46 16 12 11 &

0 46 40 17 11 8

29 28]

29 28]

8 46 16 12 11 &

7 18 15

B

e

12 11

a6

7 18 15 14 11 8
60 51 a6

HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1,
LPT-LP current estimates from Lynx Point-LP PCH EDS,

doc #503118,

doc #502406, v0.9.

v1.0.

17,165,118 ¢ PP1VQOS5 SO

P . . P CRITICAL
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:1lpm. OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
. (12 OF 20)
NOTE: Aliases not used on CPU supply outputs
to avoid any extraneous connections. BRW ULX POWER PPVCC_S0_CPU 5 10 35 45 60
1.4A Max (DDR3: 1.5-1.35V) NexEI32 | BK45 32A Max
1.1A Max (LPDDR3: 1.2V) Nox33 |) revD CB41
69 60 59 52 46 21 20 19 10 _PP1V2 S3 ca40
CT3 BY41
TP_MCP_DC_CY3 cy3 BW40
CB1 CY17
BV1 AY45
CF1 BB45
BAl4 BD45
CL1 BF45
CM3 BH45
TP_MCP_DC_CW1 cwl | | vppo BT45
AP1 BV45
AV1 BY45
BB1 CB45
BC14 CD45
BE14 CF45
BF1 CM45
BK1 CN44
60 45 35 10 s _PPVCC_S0_CPU BP1 CR43
N CR1 CR45
R0860 cu4s
PLACE_NEAR=U0500.CH45:50.8mm 1/2353 0535 105 PPVCC_SO_CPU AV45 lvee vee| FEV43
oy CJ28 [rsvD cv4s MCP_DC_CV45 64
201, NC CY1l9
564032 176 15 11 s g _PP1VO5_SO « 1 o CPU_VCCSENSE_P = CH45 [vec_sense cy21
TP_PPVCCIO_S0_CPU Ccv23
Max load: 300mA MIN-NECEWIDTH=0:3 mm NCXALLE IrsvD cy25
) N VOLTAGE=T.05V cy27
R0O800 R0802 - PPVCOMP_SO_CPU_ &=— 2143 [vecTo_our
75 130 MIN LINE W, - " — CY29
1% 1% Max load: 300mA MIN-NECK WIDTH-0:2 mm o=—2R40 lvcomp_out cY31
1/20W 1/20wW VOLTAGE=T.05V
#5.[ rRog1o .t nex2Eil crae
« 1 @>—CPU_VIDALERT L 1A%3 2 NeXEEE ]RSVD e
5% NCX———
1/20W CY42
R00811 2601 CPU VIDALERT R L o CD43[yTpALERT* cya4 TP_MCP_DC_CY44
-
e 41 ¢oomCPU_VIDSCLK IAAAZ CPU_VIDSCLK_R =241 lvTpscrx BM45
- CPU_VIDSOUT_R o CE40 |yTDSOUT BP45
o8E, R0812 R0802.2: PLACE_NEAR=U0500.CE40:2.54mm 617 16 CPU_VCCST_PWRGD BU14 lyccST_PWRGD cadd
0 R0810.2: PLACE_NEAR=U0500.CD43:38.1mm a CPU_VR_EN @=—CE42 [VR_EN BV4l
CPU_VIDSOUT 1 2 — ]
oo 1D Y R0800.2: PLACE_NEAR=R0810.1:2.54mm CPU_VR_READY ; CF43 |yR_READY BV43
CRITICAL 1720w R0850" BW44
OMIT TABLE 0201 10K CF39 |yss CY40
o CPU_PWR_DEBUG_L CR40|pwr DEBUGH cy13
00500 * cJ20 |yss cy1s
BROADWELL-MOBILE-Y-B TP_MCP RSVD_CJ22 522 e
(13 OF 20) oz 4 TP_MCP_RSVD_CK23 CcK23 | ) RSVD_TP BYa3
PP1VO5_SO0SW_PCH PCIE AB38 vcesus3_3_Rrrc| AC15  PP3V3_SUS 811 14 15 18 27 28 29 46 51 60 TP_IVR ERROR CK27 |TVR_ERROR CA42
[L7E] | D— PPVRTC_G3H 1213 16 60 TP_IST TRIGGER CL26 |15T TRIGGER cB43
an4 o vecrTc| AALS NexCK2L
PP1V05_SO0SW_PCH_SATA N45 24 N xCEL22
T45 | ) VCCSATAPHY bepRTCL V15 PPVOUT S0_PCH DCPRTC Cc0892: C0891 1 1C0890 = nNexSk2s
PP1V05_SOSW_PCH_USB3 ac4s MIN-NECK—WIDTH-0:2 mm 0. 1UF_ exEM27 1 psvp
D36 VOLTAGE=T.05V CK19
2
VCCUSB3PHY H A24 PP3V3_SUS 46,5050 XSR-CERM Ne xERE
AE45 A ( 7" 21 0201 CJ16
ol® veespi(| T25 CK31
9 E C0895 G050 NCX——
PP1VO0O5_S0 T31 |yccl_05_PHY kS J1u L ByYPAss= 00500  AALS : 26 3 5im PP1VO5 SO
AE15 PP1V0O5 SO 60 10% = 51 46 44 32 17 16 15 11 8 6
VCCASH] 8% 3%10 Y 1 ?2?2?mA Max AJ20 |ycesT
PP1V0O5_S0SW_PCH_VCCSATA3PLL T33 |vCCSATA3PLL X5R CERM 227
PP1V0O5_SO0SW_PCH_VCCUSB3PLL T35 lvCCUSB3PLL Y22 PP1VO05_S0 HES P ER 19 BYPASS U0500.V15::6.35mm
W22 e =
— AJ16
PP1 _SO0_PCH_ APLL_OPT AK19 |ycCOPTPLL & AH36 PP3V3_S5 §,11,13,15,16,17 22 33 37 46 47
AK29 |ycCHDAPLL ° veel_os
AG45
hoas 1C0897
PP1V05 SUS 30 |pepsus3 E 5 17 0:47UF  pracE_NEAR=U0500.AG13:6.35mm
5] S 2 §§§rffx511 R0896
0
AZALIA/HDA| AG13 PP1 PCH CDSW 1 2
mRigh A o i il e SR A T
mm
[2a13]) vecnpa N1 VOLTAGE=T.05V 120w VOLTAGE=T.05V 1C0896
R —— —— T1 0201 UF
VRM/USB2/AZALIA VCCASW 20%
PP1V05 SUS AG14 |pepsus2 wid4 PP1VO0O5_S0 68 11 15 16 17 32 44 46 51 60 2 §e3Y
0201
BYPASS=U0500.AG13: :6.35mm
1
PP3V3_SUS 18 |yecsuss 3 R pcesusi U6 PPIVOS_SUS 511z 16 4 4 51 6o L
PP3V3_S5 ABL G[THERMAL sEnsOR
AB14|) vCCDSW3_3 = veers1 s| AJ32  PP1V5_S0 61017 40 45 60
PP3V3_S0 a30 g vcerss_3| AB36  PP3V3_S0 £33 612828070
a28 g
vees_3
A26 — H
&| SERIAL IO Googprol A32  PP3V3_SO i1z 13 317 10 23 20 29 52
T27 © 3313413513630 16 1873578070 —
p— m—
P ———— SYNC MASTER=J92 DEVMLB SYNC DATE=10/01/201;
PP1V05_S0_PCH_VCC_ICC SUS OSCILLATOR B
_S0_PCH_VCC_ AL37 |yecerka pcpsusa| T21 _ PP1VO05_SUS_PCH_VCCAOSCSUS ,, CPU/PCH POWER
PP1V05 SO0 PCH VCCACLKPLL AK35 |yCCACLKPLL
AL30
vecerKe vecusezpri| AK17  PPI1VOS SO PCH VCCAPLL OPTI s u Aol <SCH_NUM>| D
—S0_PCH_ = pple Inc. —
AK31 lyccernk2 ofa
2726 Bl & <) <E4LABEL>
AL39 Mt 2 vcel 05 _usel AE13  PPIVQS SO 6811 15 16 17 32 44 46 51 60 NOTICE OF PROPRIETARY PROPERTY:
VCCCLKS - = <BRANCH>
THE INFORMATION CONTAINED HEREIN IS THE
AJ28 |yCcCcCLK3 PROPRIETARY PROPERTY OF APPLE INC.
AK23 THE POSESSOR AGREES TO THE FOLLOWING
VCCCLK1 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 OF 130
PP3V3_SUS AL14 lyccsus3_3 II NOT TO REPRODUCE OR COPY IT
- WPT LP POWER III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 8 OF 75
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CRITICAL
OMIT TABLE

Uu0500
BROADWELL-MOBILE-Y-B

BGA
(14 OF 20)

CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(16 OF 20)
u22 CH7
G20 V2
E20 El6
N24 U24
N28 R30
N32 N20
P35 AK15
R2 AM33
R4 AK44
R6 CAl4
R8 vss u28
R10 vss| | U32
E24 V17
R16 V40
R22 R44
E28 T15
R24 F5
R26 G1l6
R28 R18
AV7 U26
E32 U34
E36 G24
R20 N16
AJ13
AC32
vsSs_SENSE| CH43

CRITICAL
OMIT TABLE

Uu0500

BGA
(15 OF 20)

BROADWELL-MOBILE-Y-B

o CPU VCCSENSE_N [oUT 1 s

79960
5% 0w PLACE_NEAR=U0500.CH43:50.8mm

CRITICAL
OMIT TABLE
U0500
BROADWELL-MOBILE-Y-B
BGA
(17 OF 20)

J43 CL32
J1 CL30
D42 CK33
Ad42 CK29
Y44 CJ34
W32 CG14
W35 CE1l4
Y2 BW1l4
Y12 BR14
rie] |7 55| [rse ]
W34 AAll
W30 Y19
T13 Y24
L38 Y28
Y42 Y32
A6 Y40
D4 J3
H42 J45

CRITICAL
OMIT TABLE
BROADWELL-MOBILE-Y-B
BGA
(20 OF 20)

T23 AD32
AR12 AH14
AU12 AH12

Av3 AG37

AVS AG35

Av9 AG32

Acl AG28
AC24 AG24
AC19 AG19
AH15 AF44
AB16 AF16
AB15 AF14
AB12 AF12

AB8 AF6
AA37 AE37
AA35 AE35
AC13 AE32
AA34 AE28
AA33 AE24
AA32 AE19
AA30 AE16
AA29 AD44
AA28 AD28
AB40 AD24
AA26 AD19
aa25 | [yss AD16
AA24 AD12
AA22 AD6

vSS|
AA21 AC43
AA19 Ac41

AR7 AC37

AR5 AC35
AA39 Ac9

AA3 ac7

240 Ac3

A36 AB44

A20 AC28

A10 AD14
BM15 AC1l
BP15 ACs

CN5 wig

CRS Wi

cus va4

U20
w28
Ul4
w24
T19
w19
AH28
AH22
AH27
AH21
AH26
AH20
AH25
AH19
AH23
AH17
AV11
AH16
H4
Al6
T29

p———
SYNC MASTER=J92 WILL

=Tmc DATESoL o sord A

CPU/PCH GROUNDS

Apple Inc.
®

<SCH_NUM>| D
<E4LABEL>
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<BRANCH>
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v
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All Intel recommendations from Intel doc #503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherwise
CPU VCC Decoupling
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
60 45 35 s _PPVCC_SO0_CPU Apple implementation : 16x 10uF 0402 stuff, 12x 10uF 0402 nostuff
NO STUFF CRITICAL CRITICAL CRITICAL CRITICAL NO STUFF NO STUFF CRITICAL NO STUFF CRITICAL NO STUFF
1Ccl000 |*C1001 |*C1002 (:+C1003 |(:C1l004 |*Cl005 |*C1l006 (+C1007 (*C1l008 ([:C1l009 |*C1l011 |[+C1l012 (:C1l013 |:Cl014
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% T 20% T 20% T 20% T 20% -7 20% -1 20% -1 20% T 20% T 20% T 20% -1 20% -1 20% =T 20%
24V 24V 24V 24V 24V 24V 24V 24V 24V 24V 24V 24V 2 24V
X685 X6S X6S X6S X685 X6S X685 X685 X685 X685 X6S X6S X685 X685
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 D
NO STUFF CRITICAL NO STUFF CRITICAL CRITICAL CRITICAL NO STUFF CRITICAL CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF l
tCcl015 |*Cl1l016 |*C1l017 (*C1l018 (*C1l019 |*Cl020 |*C1l021 (*C1l022 (*Cl1l023 ([*Cl025 |*1Cl026 |[1C1l027 (*C1l028 |*Cl029 |rcl030 =
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 12PF
20% T 20% T 20% T 20% -1 20% -1 20% -1 20% -1 20% T 20% T 20% T 20% T 20% -1 20% T 20% 5%
av av av av av av av av av av av av av av 25V
2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 CERM
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 0201
——
——
CRITICAL CRITICAL B
.'C1l032
——210UF
— T 20%
2 3o2Y-rant 2 3o2Y-rant
CASE-B2S CASE-B2S
Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603
59 52 46 21 20 19 5 _PP1V2 S3 Apple implementation : 2x 2.2uF 0402, 6x 10uF 0402
85 &o —_—
1C1040 |*C1l041 |:C1042 |1C1043
2. F '— 2.2UF —— 2.2UF 2.2UF
20% 20%, 20%, Added 2 extra 2.2uF per Harris Beach v0.9 schematic
2 CERM 2 CERM 2 CERM
402-LF 402-LF 402-LF
+1C1050 |*Cl1l051 (:C1l052 |*Cl1l053 |:C1054 |1C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
2 Cham xsr 2 ChaM xsr 2 ChaM-xsr 2 Cham xsr CERM-X5R 2 Cham xsr —— - — A
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 SYNC MASTER=J92 DEVMLB SYNC DATE=1070172013
L CPU Decoupling
< >
d} Apple Inc. MSCH_NUM D
® <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 130
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 10 OF 75
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(PCH 3.3V DSW PWR) 292023 13 17 13 13 12 11 5, PR3V3_S0 stas i3z s s s g PPIVOS SO (PCH 1.05V USB2 PWR)
4746 37 33 2217 16 13 13 3 PR3V3 S8 s146 41 3217 1615 11 0 g PPIVOS SO
NOSTUFF
C1200: Ccl212: 16 Cl1250: 1C1251 |1 C1252 1Cl264
0.1UF F 20UF —/— —— 0.1UF 0.1UF 1UF
10% 208 —1— —1— 10 0 0%
6.3V 4av %v v %v%V iV
X6s 2 XSR-CERM 2 2 X6 2 X68 2 CERM-X6S
0201 04 0201 0201 0201
BYPASS=U0500.AAL: :6.35mm BYPASS=U0500.AE13: :6.35mm
BYPASS=U0500,A30 BYPASS=U0500,T1::12. 7mm
= BYPASSZ00500 BYPASS=U0500.114%:6.35mn J_ =
PCH VCCSPI BYPASS BYPASS=00500.N1::6.35mm _L
(PCH 3.3V SPI PWR) PCH VCC BYPASS PCH VCCCLK BYPASS
masuzsu]sm]angﬂPP3V3 SUS PCEHV§C§V3T5;§ﬁzi PWR (PCH 1.05V CORE PWR) (PCH 1.05V CLK PWR)
o ) 4146 445217 16 15 1 s o _PPLVO5_S0 s asas 52176 15 1 s s PP1VO5_S0
Cl202: BEDRURBEN ©0 %o
0.1UF o o
61%% Z Ccl214:
0388 OJfE Cl220: 211 Cl1222: C1223: Cl1224: C1225:
BYPASS=U0500.A24::6.35mm cERY 2 1205 JE —— 1201;‘ 1201;‘ f— 1201;‘ 1201; —_
= 4 syt 2 b I+ (Y 1 e ST
PCH VCCSUS3 3 BYPASS BYPASS=U0500.AB36: :6.35mm 0281 201 0201 0201 0201 0201
= = ASS=U0500,
(PCH 3.3V SUSPEND PWR) BYER % choo SS=UQ500.AJ. 35mm BYPASS=UQ500.AL39::6.35mm BYPASS=UQ500.AJ28::6.35
o ve e 2 a1 e 10 1e o PP3V3_SUS L BYPASS=U0500.AL305 36 33mm" BY G0500.AK31::6.35mm  BYPASSZ00500.AK23::6.35mm
° PCH VCCHSIO BYPASS PCH VCCHSIO BYPASS PCH VCCHSIO BYPASS =
Cl1204: (PCH 1.05V PCIe PWR) (PCH 1.05V SATA PWR) (PCH 1.05V USB3 PWR) PCH VCCAIDLE BYPASS
20UF w0 s s PP1VO5_SOSW_PCH_PCIE w0 1s PP1VO5_SOSW_PCH_SATA w o s PP1VO5_SOSW_PCH_USB3
CERMCKER 2 51464332 17 1615 15 ¢ _PPIVO5_S0
0402 60
BYPASS=U0500.U18::12.7 Cl260: 1Cl26 Cl267 Cl261: 1C1263 Cl262 1C1268 1C1265
= 1UF —— —— 0. 1UF 0. 1UF 1UF 05,LUF 1uF 05,LUF —— IuF
PCH VCCSUS3_3 BYPASS I S v oY S odv ceru Y 2 Soav 2 A s
%%H 3.3V SUSPEND RTC PWR) 0201 0281 0201 02381 0201 0281 0201
514629 28 27 18 15 14 11 g V3_sus BYPASS=U0500.T31::6.35mm
" R ORI S o i BTG RUST  p i U B T =
C1206 ! ~ 7 BYPASS=U0500.AB38::6.35mm - : : L a . pro-dam] PCH VCC BYPASS
1UF - - (PCH 1.05V SUS PWR)
629V 605149 46 16 12 1 o _PP1VO5_SUS
053t
PYPASSTU0500-AC15: 26 35mm | CRITICAL PCH VCCACLKPLL FILTER/BYPASS 1C1229
= L1270 (PCH 1.05V ACLK PLL PWR) _— %&F
w46 w1101 0 g o PPIVO5S_SO R1270 2-2UH-240MA-0.2210HM —EP1V05_S0 PCH VCCACLKPLL . . 2 &ruxes
??mA Max 1 2 _PP1V05 SO PCH _VCCACLKPLL_R 2 o MIN-NECRWIBTH-0:575"mu  31mA Max 0201
PCH VCCSDIO BYPASS /5% ﬂ%g%ﬁng%BT MM 0603 VOLTAGE=T.05V BYPASS=U0500.AG14::6.35mm
PCH . 1. DIO PWR 1/16W =1.
v Ooays so T8V SPTO PWR) BESDE  VOUTRGESTOS C1270:| C1271: C1273: C1274: |:C1272 PCH VCC BYPASS 1
BUBERREEYS UF — 20}{)1;' (PCH 1.05V SUS USB3 PWR) -
Cg.z%g 1 xsk—gfé‘é 2 xsk—gfég 2 2 g‘égp{;_xss 60 5148 a6 16 12 1 s _PP1VO5_SUS
1 By PASS=U0500 . B 3R442864060 . ARS522 122 Jmm  BYBASS=00300.AK35: :12. 7mm S=U0300.AK35::6. 35mm
03683 o ai . e Cl226! 1C1227
BYPASS=U0500.A32: :6.35mm = 102%1; %&F
L 6.3V v
- CRITICAL PCH VCCCLK FILTER/BYPASS CERM %8S 2 % GERM-X6S
L1275 (PCH 1.05V VCCCLK PWR)
R1275 2.2UH-240MA-0.2210HM Pp1 P H 1 . BYPASS=U0500.U30: :12. 7mm
PCH VCCSUSHDA BYPASS 0 MIN LINE WID' U
1 2 PP1V0O5_ SO PCH VCC ICC_R 1 | 2 o ?27? =
(PCH 3.3V/1.5V HDA PWR) ’_/\//s\%/\’ VN RINEWIDTH= 0603 %Eﬂ&%f}‘“’%?m 8:678"  77ma Max PCH VCC BYPASS =
46 a0 175 _PP1V5_S0 1/16W = .
60 45 40 17 8 AfLew VOLTAGE=T.05V Cc1275:| Cc1276: C1278 C1279 101277 (PCH 1.05V SUS PWR)
02 20UF —— T 20UF L ToF 4o 31 40 46 1612 11 o _PP1VO5_SUS
C]_ 101! 20% —1— 20% zs%
.1UF X5R-CERM 2 X5R-CERM 2 2 CERM-X6S 1C1228
183} 0402 0402 0201 10F
CERMO oR 2 BYPASS=U0500.AL37::12.7mm _BYE. T112; $=U0500.AL37::6.35mm 798
B BYPASS=00500.AL37: YPASS=06500.AL37: :12. 7mm 2 &ru_xes
BYPASS=U0500.W1::6.35mm L 0201
= = BYPASS=U0500.U16::6.35
PCH OPI VCCAPLL FILTER/BYPASS L
(PCH 1.05V OPI PLL PWR) =
nggo PCH APLI, OPI
1 2 . MIN- Iﬁ}:cx%ngg o;ym 57mA Max
/5% VOLTAGE= OSV
1/10W
M&%F NO STUFF NO STUFF NO STUFF NO STUFF
1280 C1281: C1288: C1289:
20UF 20UF - 20UF 20UF —
3 20% 20% 2 —
XSR-CERM 2
0402
BYPASS=U0500.AK19: TARI9::12
BvPAS8200500. AR152712  Jom " DYBAGSZ00500.AK19: : 12 |7mm
PCH VCCSATA3PLL FILTER/BYPASS
(PCH 1.05V SATA3 PLL PWR)
w1 e PP1VO5_SOSW_PCH_SATA R1g90 PP1V05_SOSW_PCH VCCSATA3PLL , .
??mA Max 1/\/\/\/2 B 42mA Max
IPI%OW
M%%F NOSTUFF NOSTUFF
C1290: C1291: PCH VCCA OSC FILTER/BYPASS
200F ——  200F —— s (PCH 1.05V SUS VCCA OSC)
coneenty 2| xsmcald 2 2 AV ves w0 51 40 16 16 12 11 o _PP1VO5_SUS R1285 PP1V05_SUS PCH VCCAOSCSUS _,
0402 0402 0201 ??mA Max 2 giggﬁggxr 10T ??mA Max
BYPASS=U0500.T33::12 . 7mm — "¢ lsyp SS=U0500.T33::6.35mm A
L D%E%F NO STUFF NO STUFF] NO STUFF| NO STUFF]
- 1 1 1 1 1
CRITICAL PCH VCCUSB3PLL FILTER/BYPASS 1220%‘;’ i C]'zzo%g i C]'zzo%g L C]'zzo%;“1 —— L (1:(}1“2 87
L1295 (PCH 1.05V USB3 PLL PWR) 2T 20% 9% 2% 19 — — —
0= n e PPLVO5_SOSW _PCH_USB3 2.2UH-240MA-0.2210HM PP1VO5 SOSW PCH VCCUSB3PLL . XSR-CERM 2 SYNC MASTER=J02 DEVMLB STnC DarE=os oazoi] A
??mA Max | 1 2 =0.075 MM 41mA Max BYPASS—U0500.T21 12 .
0603 383434208550 PCH Decoupling
Cl295: C1296: <SCH_NUM>| D
20UF ——  20UF —— — Apple Inc. =
xskfcm‘zx 2 xskfcm‘zx 2 S <E4LABEL>
0402 0402 NOTICE OF PROPRIETARY PROPERTY:
BYPASS=U0500.T35::12.7mm BYP, 500.T35::6.35mm THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
BYPASS=U0500.T35::12.7mm l PROPRIETARY PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FOLLOWING
. . = I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 130
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 II NOT TO REPRODUCE OR COPY IT
as well as from clarification email, from Srini, dated 9/10/2012 2:1lpm. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED l 1 OF 75

PCH VCCDSW3_3 BYPASS

PCH VCC3_3 BYPASS
(PCH 3.3V GPIO/LPC PWR)

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

PCH VCCIO BYPASS

8
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60 46 13 s _.PPVRTC_G3H
CRITICAL
OMIT TABLE
R1300* 'R1303 'R1301 =
2%I§ §0K %M s om»—PCH_CLK32K PMIC > €9 |rrex1 Uuo500
1/20W 3920w 3720w x—C7 [rrcx2  BROADWELL-MOBILE-Y-B SATA Port assignments:
MF MF MF NC
201, 2201 2201 BGA
(5 OF 20)
PCH_INTRUDER_L - J % INTRUDER* SATA_RNO/PERN6_L3| V36 NC_SATAO_D2RN ) T=TRUE
PCH_INTVRMEN H6 | INTVRMEN SATA_RPO/PERP6_L3[ V38 g NC_SATAQ_D2RP NO TEST=TRUE
- . Unused
SATA_TNO/PETN6_L3| W43 ATAQ_R2D T=TRUE
PCH_SRTCRST_ L D6 | ° = = — — -
- SRTCRST* & SATA_TPO/PETP6_L3| 2243 g NC SATAQ_R2DP NQ TEST=TRUE
PCH_RTCRST_L - A8 RTCRST*
SATA_RN1/PERNG6_L2[ T37 g NC_SATAl_D2RN NQ_TEST=TRUE
1 1 1 39 =
C131%g e C[}F303 R1§3%% w0 qum HDA BIT CLK R1310 33 1,sa2 __ «HDA BIT CLK R . 16 |ipa_pcrk/T250_SCLK SATA_RP1/PERP6_L2l.T NC_SATAL D2RP _TEST=TRUE . B
185 5T 5 183 17288 BEack’ REAR-00500- 263 1. 27mm SATA_TN1/PETN6_L2| T43 NC_SATAl_R2DN _TEST=TRUE nuse
535 33 MF 68 10 HDA_SYNC R1311 33 1 2 < HDA_ SYNC R L4 |HDA_SYNC/I2S0 SFRM SATA_TP1/PETP6_L2| V42 NC_SATA1l_R2DP T=TRUE
201, W ME —" (IPD-PLTRST#) = = =
PLACE_NEAR=U0500.L4:1.27mm
o o 10 o HDA_RST_L R1312 33 2 68 HD% §1§T R L J9 |HDA_RST*/I2S_MCLK SATA_RN2/PERN6_L1| Y38 NC_SATA2 D2RN ) T=TRUE
PLACE NEAR=U0500.J9:1.27mm SATA_RP2/PERP6_L1| W39 _SATA2 D2RP ! T=TRUE
= HDA_SDINO L10 o
oo en e HDA_SDI0/I250_RXD 5|8 sara_Tn2/PETNG_L1| T4l ATA2 R2D T=TRUE Unused
s NC_HDA_SDINI1 L8 |upA_SDI1/I2S1_RXD Sl - — = = =
SDIN1 g  L8lupa e 3% sara te2/peTee 1| W4l g NC_SATA2 R2DP  NQ_TEST=TRUE
HDA_SDOUT R1313 33 1 2 HDA SDOUT R N3
o0 0 O} P:A;S AL R S HDA‘(%ESQ%.%QS‘%#‘)’ SATA_RN3/PERN6_LO| W37 NC_SATA3 D2RN T=TRUE
" NEAR= "N3:1.27mm ¥36 ATA3_D2RP - =
TP_PCH_TI2S1_TXD NS5 |HDA DOCK_EN*/I2S1_TXD SATA_RP3/PERP6_LO NE_S 2 = T=TRUE Unused
TP_PCH_I2S1 SFRM - N7 fHDA_DOCK_RST*/I2S1_SFRM SATA_TN3/PETN6_LO| AB42 _g NC SATA3 R2DN NOQ TEST=TRUE
SATA_TP3/PETP6_LO| RA41l g NC_SATA3_R2DP NO_TEST=TRUE
TP_PCH I2S1_ SCLK - N9 11251_sCLK
SATAOGP/GPI034| F29 XDP_FW_PME_L 12 16
SATA1GP/SATAPHY PC/GPIO35| H29 XDP_PCH_SATAPHY P! 16
XDP_CPUPCH TRST L CcM7, — — — =
w0 o1 s a0 10 1 s L ELVOS_SUS oo e DS eSS e ——(PCH_TRSTX SATA2GP/GPIO36| D33 XDP_PCH_UART_SSD_L_BT H 16 6
oy XDP_PCH TCK g CKI7lpcH TCK (IPD) SATA3GP/GPIO37| L26 XDP_SSD_PCIEO_SEL_L 16
NO STUFF (IPU - Flex IO strap only)
cL20
R1304! o 1o yy—XDP_PCH TDI - PCH_TDT (IPU) sara_TREF| L42 o, PP1V0O5_SO0SW_PCH VCCSATA3PLL , .,
1%5 o 1 @U—XDP_PCH_TDO - CL18 |pcH_TDO 9
1/32W B 'R1370
XDP_PCH_TM CK15 ] R34
o108, ooy XDP_PCH TMS g, CKISlpcy TMs (IPU) LR34y NC 301K
P17 RSVD[ R32 1%
NCX———{RSVD ==X NC Lg2ow
PCH_PMTEST_RST G26 |pMTEST_RST 250 ACE_NEAR=U0500.1.44:2. 54mm
L44 PCH_SATA_RCOMP
NO STUFF 16 PCH_JTAGX CL16 [sTaGx SATA_RCOMP CH_S, CO,
€c13041| Nex—C5 [rsvD SATALED[C30 PCH_SATALED L "
1UF —
e T
X5R
020121
CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(6 OF 20) R1372
oo o e 20 PCIE_CLK100M_TBT_N D29 |orkoUT_PCTE_NO xrar24 Tv| AR44 o SYSCLK_CLK24M_SB_R o 120,  syscLk cLK24M_SB -
o 6162 29 oump—PCIE_CLK100M TBT P o, AC29 lcrKOUT_PCIE_PO @ XTAL24_OUT| AP4 1 /MW
& MF-LF
62 29 12 (TN TBT_CLKREQ_ L - B33 |[pCIECLKRQO*/GPIO18 ] 402
=
n
« NC_PCIE CLK100M_ FWN AD30 |cLKOUT_PCIE_N1 v BRAL NC
« NC_PCIE_CLK100M FWP o AC30lcrrour PCIE P1 8 rsvD( | Brad 2
- - H
12 _FW_CLKREQ T, - H25 |pCTECLKRQ1*/GPIO19 © »}giow 1
2PT.ACE_NEAR=U0500.A38:2.54mm -
o 22 PCIE_CLK100M AP N AE30 |crroUT PCIE N2 DIFFCLK_BIASREF| A38 PCH_DIFFCLK_ BIASREF
o 22 (UM} PCIE _CLK100M AP P @=—2530 lcLROUT_PCIE_P2
CLKRE P25 1
12 AR oL - PCIECLKRQ2*/GP1020 TESTLOW AC33| AC33 PCH_TESTLOW1 Q_Wg(l) 10K 1 2
- AD33 R1 3 10K 1 p 5® 1732W WF 01005
o s PCIE_CLK100M_CAMERA_N AC34 |crrouT PCIE N3 TES?"ZJ‘DS Nt ggg g;ggiggg R1392 10K 1 > i b
. — TESTLOW_N =
P ¢ 34 |
68 25 PCIE_CLK100M CAMERA_P AD34 |cLKOUT PCIE_P3 TESTLOW_M15| M5 PCH TESTLOWA R1393 10K 1 , 5% 1/32W MF 01005_
24 12 CAMERA _CLKRE P27 |pCIECLKRQ3*/GPIO21 v
66 64 50 PCIE CLK100M SSD_N AE29 |cLKOUT_PCIE_N4 crkouT_rpc_o| K15 LPC_CLK24M SMC R 17 68
AG29
66 64 54 PCIE CLK100M SSD P CLKOUT_PCIE_P4 cLkour ec 1| L14 TP LPC CLK24M LPCPLUS o2 68
s 12 >—SSD_CLKREQ_L D35 [PCIECLKRQ4*/GPTO22 (IPD-FWROK)
& NC_PCIE_CLK100M_SDN AG33 |crkoUT PCIE NS cLRoUT TTPXDP P| AE34 TP_ITPXDP_CLK100MP
< NC_PCIE_CLK100M_SDP e 2533 lcrkour_pe1E_ps CLKOUT_ITPXDP N AG34 g TP_ITPXDP_CLK100MN
.» _SD CLKREQ L - G30 [PCTECLKRQ5*/GPI023
PP3V3_S0 § 1113 15 17 18 23 24 29 32_33
84135136 00 06 8773570075305 p— —
13 SYNC MASTER=J92 WILL SYNC DATE=04/10/2014
R 75 100K 1’\/\/\/2 PCH_SATALED L 12 s N
3 3% 17370 mE 01003 PCH Audio/JTAG/SATA/CLK
R1340 100K LAAA2 SD_CLKREQ L 12
R13471 100K 1 a\A'A"2 > 1732W MF 01005 caAMERA CLKREQ L 122 <SCH NUM>|D
R1342 100K LAANL WM AP _CLKREQ L 12 22 Apple Inc. —
R1343 100K 1 2 0% 1732w MF 0I005 pyy o7 RREO L B <]
344 1 M\ 55 1732w WF 01005 mpm S <E4LABEL>
R1 00K LAAN2 TBT CLKREQ L 12 29 62
3 5% 1/32W MF 01005 NOTICE OF PROPRIETARY PROPERTY:
R1345 100K LAANAZ SSD_CLKREQ_L 12 54 <BRANCH>
R1I346 100K 1apn2 :% 1 iz: ﬁ; gigg: XDP_FW_PME_L 12 e BROPRIETARY PROPERLY OF APBLE INC. & '°
3 £ THE POSESSOR AGREES TO THE FOLLOWING:
R1 7 100K 1 2 Vi PCH_UART _SSD_L_BT_H e 23 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 130
J— II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- IV ALL RIGHTS RESERVED 12 OF 75
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CRITICAL
OMIT_TABLE e
Uuo0500
BROADWELL-MOBILE-Y-B
BGA D
(8 OF 20)
SYSTEM POWER MANAGEMENT
s2 31 SMC_PCH_SUSACK_L - D19 SUSACK* DSWVRMEN| G14 o PCH_DSWVRMEN
(IPU) -
310 I PM_SYSRST_ L > EZGCSYSfRESET* DPWROK| J7 - PM_DSW_PWRGD
NO STUFF « 2 16 Ey—BM_PCH_SYS_PWROK 222 |sYS PWROK (12D-Deepsx)WAKE*FL) e PCIE _WAKE L cms = '‘R1451
1
Rlél %g + o—PM_PCH_PWROK - E9 |pCH_PWROK CLKRUN*/GPI032( B35 gy PM CIKRUN L ewryun 190K
1/3§§ o my—BM_PCH APWROK g 22 lapWROK SUS_STAT*/GP10O61| D25 g LPC PWRDWN L mym » %ﬁz:
2
01005, - PLT RESET L M234 L rReTH SUSCLK/GPIO62| B27 e PM_CLK32K_SUSCLK_R (o100 LI
s2 Comy—BM_RSMRST L - F7 - SLP_S5+/GPI063| 218 g PM SLP S5 L @i =
s2 33 SMC_PCH_SUSWARN_TL - D8 |SUSWARN*/ SUSPWRDNACK/GPI0O30 SLP_saxpH19 g PM SLP S4 L D 13 15 31 46 52
_—
3116 13 PM_PWRBTN_L M2 1 o WRBTN* (zp0) SLp_s3*pN22 g PM STP S3 L~ (yymy 19146 52
52 1 (I)—SMC_ADAPTER EN g MI7IaCPRESENT/GPIQ31 SLP_A*(yC18 g PM SLP A L &y
(IPD-DeepSx) -
3113 PM_BATLOW_L H17 |BATLOW*/GPIO72 SLP_SUs*(D27 PM_SLP__ _L 13 46 51 52
7546 33 o1 1 PM_SLP_SO_L G22dsrp_sox SLP_LAN*(KLD TP_PCH_SLP_LAN_L
TP_PCH_SLP WLAN_ L J18 |SI,p WLAN*/GPIO29
CRITICAL
OMIT TABLE
Uu0500 C
BROADWELL-MOBILE-Y-B
BGA
(9 OF 20)
60 53 EDP_BKLT_PWM @=—2Y41 |EDP_BKLCTL a DDPB_CTRLCLK| BP43 DP_TBTSNKO_DDC_CLK 18
Z BN42 DP_TBTSNKO DDC DATA
4 1 (ooy—EDP_BRLT EN @=—2R42 [EDP_BRLEN EF (?gpn‘ivg.g%ls‘n-r?ﬂ)k ! _ B .
mH BP41 NC_DP_TBTSNK1l_ DDC_CLK
BN40 o DDPC_CTRLCLK] 63
5213 (DU} EDP_PANEL_PWR - EDP_VDDEN o DDPC CTRLDATA| BR40 NC DP TBTSNK1 DDC DATA o
(IPDZPLTRST#) = - = = D
64 62 28 13 HPM_TI2C_INT L K35 |pTRQA* /GPIO77 >
MC _RUNTIME I L F31 <
s O i_—___—.._DEITgl;MUX FigG v PIRQB*?GPIWB 5 poPB AUxXN|_¥26 DP_TBTSNKO_AUXCH_C_N 25 66
60 AD—S2tsa D BUR TR0 -2 [PTROC*/GPIO79 “ » v25 NC DP TBTSNK1 AUXCH CN
623 13 I SSD_BOOT . D38 |pTROD* /GPTO80 o DDPC_AUXN]| > -
DDPB_AUXP| W26 DP_TBTSNKO_AUXCH C_P 25 66
6 _PCI_PME_L B25{pME* (IPU) " DDPC_AUXP| W25 _DP_TBTSNK1_ AUXCH_CP 63
9]
[
ODD_PWR_EN_T1. M29 |Gp1055
o @Euy—ODD_PWR EN L g M29
613 OO} HDMITBTMUX LATCH > L30 |gp1O52 DDPB_HPD| ¥30 - DP_TBTSNKO_HPD am e
BT LOW_PWR_L F35 |gpro54
213 QU2 N_EWR_ D gy =0 Y29 o NC_DP_TBTSNK1_ HPD e
64 40 13 AUD_PWR_EN - H33 |gp1O51 DDPC_HPD| -
61 22 13 (Y AP_PCIE_DEV_WAKE » C39 |gpP1053 EDP_HPD| W29 o DP_INT_ HPD am s
PP3V3_S5 8,11,13,16,17 22 33 37 46 47 51
PP3V3_S0 § 11 12 15 17 1823 24 29 32 33
e P P T P P e B
R1405 1.00K , 2 PM_PWRBTN_L
/\/\/\/ 5% 1/32wW MF 01005 e
R1410 10K LAAAZ PM_BATLOW_L 1331
5% 1/32wW MF 01005
R1452 10K . 2 PCIE WAKE_L
/\/\/\/ 5% 1/32wW MF 01005 v
R1455 10K LAAAZ PM CLKRUN L 1 e
5% 1/32wW MF 01005
R1460 100K 1 2 PM_SLP_S5_L 1331 81 2
q__»‘ 61 100K lmz 5% 1/32wW MF 01005 PM SLP S4 L 13 1s 31 46 52
R1462 100K LAAN 2 5* 1732w MF 01005 py STP S3 L 13 31 45 52
R1463 100K LAAA 5% 1732w MF 01005 py gTp SO_IL 1331 33 46 75
R1464 100K LAAAZ 5® 1732w MF 01005 py STP SUS_L 1346 51 52
Q_»l 65 100K 1 2 5% 1/32wW MF 01005 PM SLP A L
/\/\/\/ 5% 1/32wW MF 01005 e
R1430 100K IAAAZ EDP_BKLT_ EN 13 49
R1431 100K LAAA 5% 1/32w MF 01005 pphp pANEIL,_PWR 1553
5% 1/32wW MF 01005
R1440 100K 1app 2 HPM_I2C_INT L R
R1441 100K LAANZ 5% 1732w MF 01005 gMc RUNTIME _SCI_L o
p— ——
R1442 100K 1,,\n\"2 5% 1 32"’ ME 01"05 HDMITBTMUX_FLAG 1 6 SYNC MASTER=J92 WILL STnC DarE=oi Torzoi] A
R1443 100K 1 qApL2 Z ! ;ZW HF glgg: SSD_BOOT 122 e PCH PM/PCI/GFX
W MF
NO STUFF
R1444 10K 2 BT _LOW_PWR_L
/\/\/\/ 5% 1/32W MF 01005 e A le Inc <SCH_NUM> D
R1445 100K 1npp 2 ODD_PWR_EN_L e P ]
R1I446 100K 1, 3\a\ 2 5% 1T 32: ﬁ 01005 BpMITBTMUX_LATCH 15 e ® <E4LABEL>
R1447 10K LAANA2 BT LOW_PWR_TL 13 22 NOTICE OF PROPRIETARY PROPERTY:
R1448 100K 1,\/\/\/2 ;% 11/;?‘:, ;; 5;20055 AUD_PWR_EN 13 40 64 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1449 100K 1,\/\/\/2 AP_PCIE_DEV_WAKE 13 22 64 THE POSESSOR AGREES TO THE FOLLOWING:
5 T732W MF_ 01005 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 130
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 13 OF 75

8 7 6 5 4 3 2 1



www.laptopblue.vn

54mm

may be wire-ORed into other signals.

100k pull-up to 3.3V SUS required.

S—
SYNC MASTER=392 DEVMLE

=Tmc DATE=cesesord A

PCH PCIe/USB/LPC/SPI/SMBus

@ Apple Inc.
®

I
I
III
v

TH;
PROPRIETARY PR

NOTICE OF PROPRIETARY PROPERTY:

INFORMATION CONTAINED HEREIN IS THE
PERTY OF APPLE INC.
POSESSOR AGREES TO THE FOLLOWING:

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
ALL RIGHTS RESERVED

CRITICAL
PCIe Port Assignments: OMIT TABLE USB Port Assignments:
o 6 PCIE_SSD_D2R_N<0> AF40 |pErNs_L.0 uos500 [ uss2no| W12 USB_EXTA N 20 64 7 Ext A (LS/FS/HS
« o (»_BCIE_SSD_D2R_P<0> o Gl lppres 1o BROADWELL-MOBILE-Y{Busezpo| V12 g USB EXTA P  —. . xt A ( )
BGA
SSD lane 0 o 25 PCIE_SSD_R2D_C_N<0> AU40 [pETNS 1.0 (11 OF 20) usB2n1| T9 B_EXTB
<0> AU42 = . 64 67
o6 2 (OO} PCIE_SSD_R2D_C_P<0 - PETP5_LO UsB2P1| V10 NC_USB _EXTBP o Ext B (LS/FS/HS)
66 64 PCIE_SSD_D2R_N<I1> AD40 |pERN5_L1
] Y10
e o oy PCIE_SSD_D2R_P<1> Y TTY USB2N2 B_BT_] s o
SSD lane 1 - USB2P2| Y8 gy USB BT P~~~ —yaw BT
o6 2 PCIE_SSD_R2D_C_N<1> AW40 |pETNS_L1
o 2 (G} PCIE_SSD R2D_C_P<1> D AW42 [pETPs L1 UsB2N3| AB1O @, NC_USB_IRN D
UsB2p3[ BA9 o g NC USB_IRP D o IR
66 64 PCIE_SSD_D2R_N<2> AE43 |pERNS_L2
o o1 (I PCIE_SSD_D2R_P<2> 2042 [PERP5_12 usB2N4| W9 NC_USB_TPADN 64 67 Trackpad
W7
SSD lane 2 o PCIE SSD R2D C N<2> 5242 |ppos 12 USB2P4| NC_USB_TPADP 6 &
<2> BA40
o 21 U PCIE_SSD_R2D_C_P<2 - PETPS_L2 UsB2NS| V8 quyg TP_USB_5N _ Unused
u
T7
66 64 PCIE_SSD_D2R_N<3> AF42 |pERNs 13 USB2P5 @=p TP _USB 5P
o5 o1 CIN) PCIE_SSD_D2R_P<3> - AG43 |pERP5 L3 - NC USB CAMERAN
- USB2N 63
SSD lane 3 w2 PCIE_SSD_R2D_C_N<3> BB41 |prrws 13 USB2P6| TS gy NC_USB_CAMERAP Reserved: Camera
« 2 g PCIE_SSD _R2D_C_P<3> @=— 5243 |pETPS 13
UsB2N7| Y6 NC_USB_SDN o
68 22 PCIE AP D2R N AD38 |pErN3 UsB2p7| W5 g NC USB SDP Reserved: SD (HS)
68 22 @%‘ﬁpmﬂ%
i V4
AlrPort o0 22 PCIE AP R2D_C_N aval lppoys e TE e gg Usg Bg Unused
o5 22 (OO} PCIE AP R2D _C_P . AY43 |pgop3 USB2P8 1 _
va TP_USB_9N
o5 o0 28 PCIE CAMERA D2R_N AH38 |prra s *™® puss op Unused
Camera oy PCIE CAMERA D2R P g aH40 e L (185 I
o 25 PCIE_CAMERA_R2D_C_N AV41 [pprg = USB3RN1| AJ4L USB3_EXTA D2R_N o o o USB3 Port Assignments:
65 25 PCIE_CAMERA R2D C P AV43 |pETP4 sla usB3RP1| AMAl o, USB3 EXTA D2R P Ve B
Q= B Ext A (SS)
BG42 B3 _EXTA R2D
68 62 PCIE_TBT D2R_N<0> AF38 |pERN1/USB3RN3 smam BG40 ngg EXTA R2D S II\Z o
o o (—ECIE_TBT D2R P<0> g AF39 |pERP1/USB3RP3 USB3TPLL = " w222 _SAR20 Rel ~ L oum 2 o
Thunderbolt lane 0 . PCIE TBT R2D C N<0> BD41 |pETN1/USB3TN3 USB3RN2| AM43 NC_USB3_EXTB_D2RN 61 67
o o oy PCIE_TBT R2D_C_P<0> ¢=_ 2043 [pETe1/USB3TR3 UsB3RPZ| AKI2 o NC_USB3_EXTB_D2RP ¢rm e o Unused
u
BF41 NC_USB3_EXTB_R2D
67 27 USB3_EXTD_D2R_N AH42 |pERN2 /USB3RN4 U:ziﬂz BF43 B3 EXTB R2D o
o2 (rmy—USB3_EXTD D2R P~ g AJ43 |pERP2/USB3RP4 v — = —hal &
Thunderbolt lane 1 o 2 USB3_EXTD_R2D_C_N BC40 |ppTN2 /USB3TN4 USBRBIAS*[B13 ¢ PCH USB_RBIAS
67 29 USB3_EXTD_R2D _C P BC42 |pETP2/USB3TP4 USBRBIAS| D13 PLACE_NEAR=U0500.B13:2.
= ' . 1570
H
AT41 NC N
NCX—— rsvp(| F13 1320w
AT43 RSVD ———X NC
NeX ) 201
0c0*/GpTO40| E18 XDP_USB EXTA OC L 14 16 26 62 63 64
PCH_PCIE_RCOMP F41 |pcTE_RCOMP oc1*/GpIo41| E22 XDP_USB_EXTB_OC_L R,
.+ PP1V0O5_SO0SW_PCH VCCUSB3PLL oc2x/cprosz B2 g XDP_USB_EXTC_OC_L em s 1 -
C41 |pCIE_IREF 0C3*/GPI043| D21 XDP_USB EXTD OC L 14 16
R1500*
3.01K
uzﬁ CRITICAL
201, OMIT_ TABLE
PLACE_NEAR=U0500.F41:2.54mm —
uo500
BROADWELL-MOBILE-Y-B
BGA
p (7 OF 20)
o 51 gry—LPC_AD<0> R1540 33 1, an2 LPC_AD_R<0> o—p_ 213 [1A50") supaLERT+/GPTO11| K21 o, PCH_SMBALERT L “
G LEC_AD<1> R1541 33 1 2 W ME LPC_AD R<1> M13
. LPC_AD<2> R1542 33 p 0% 1720w MF 201 1pc Ap R<2> R14 [enns sMBCLK| P21 SMBUS PCH CLK 1630 6
8 AT ES ANAN T >— LAD2 smBDATA| B21 SMBUS_PCH_DATA 16 34
o0 11 (gry—LPC_AD<3> R1543 33 1, \"2 LPC_AD_R<3> = <13 [1AD3 4 o e @-3 0 S
W MF H
o 2 o LPC_FRAME L R1544 33 1,apn2 — LPC_FRAME_R_L ” P15 rramEe P SMLOALERT*/GPTOG0| F21 g  WOL_EN “
—% sMrocrx| P19 SMI_PCH_0_CLK e
o3 @ SPI_CLK R g C26ispr CLK @ SMLODATA B19 gy SML_PCH O DATA  om 56
SPT CSO R L w27 (TFU) SML1ALERT# pull-up not provided on this
o @—————‘—CSPIJ&Q{” SML1ALERT*/PCHHOT*/GPI073| H8 PCH_SML1ALERT L 16 33 page,
TP_SPI_CS1 L M27 3
—___-—"_CSPIJHNS)E SML1CLK/GPIO75| C14 MBUS_SMC_1_S0O_. 31 34 36 53 68 72 Otherwise,
_TP_SPI CS2 L g K274ep; 526, SML1DATA/GPIO74| Al4 SMBUS_SMC_1_S0_SD 3131 36 53 68 72
o5 37¢Ery—SPL_MOST R =~ gy D31IsSPT MOST
(IPU/IPD)
68 u@ﬂ_lL“E_”SPIJgES) ¥ (IPU/IPD) CL7CLK£“M &
&
37 u@ﬂ_L“F_NSPIT%g%) u (1PU/1PD) CL_DATA| H23 g NC CLINK DATA
o
37 1 SPI_I0<3> 326 |sp1 103 CL_RsT*|yK23 g NC_CLINK RESET L
CED—=— = TIPU) -
PP3V3_SUS 511 1015 16 27 28 29 46 51 60
PP3V3_SUS 511 1015 16 27 28 29 46 51 60
R1580 100K 1,\/\/\/2 XDP_USB_EXTA OC_L 14 16 28 62 63 64
R15871 100K LAANZ 5% 1732w MF 01005 ypp ysp EXTB_OC_L 1416 6
R1582 100K LAAN2 5% 132"' ME 01"05 XDP_USB_EXTC_OC_L 1 16
R1583 100K LAAA 5 32w MF 01005 ypp ysp EXTD OC_L 11
1 4 5% 1/32w MF 01005 - _ - -
) R1548 1.00K 154 2 SPI_I0<2> s
R1549 1.00K LAANZ 5% 1732w MF 01005 gpy1 70<3> e o
5 1732w MF 01005
R1590 100K 1 2 PCH_SMBALERT_ L » "
R1591 100K 1 2 5 1732W MF OIOOSWOL EN » PRO
5 1732w MF 01005

<SCH_NUM>I D

<E4LABEL>
<BRANCH>
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BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

RAMCFG3:H,RAMCFG2:H,RAMCFG1 :H,RAMCFGO:H

60 51 46 44 32 17 16 11 8 6

PP1VO0O5_S0

PP3V3_S0 8211 12 13 15 17 18 23 24 29 32 52 46 31 13 PM_SLP_S4_ L
831303536 80 1680725280705 =
SSD_LPSR:S3 CRITICAL
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H R1634! OMIT_TABLE
R16311 1R1636 R16351 1R1611 10055 UOSOO THERMTRIP*| 31 32 66 .
10(%1; %%OOK 10(%1; %%OOK 1/32w BROADWELL-MOBILE—Y—B Pull-up/down on chipset support page (depends on TBT controller)
1/200 120w 1/200 Ll2ow 01005, BGA RCIN*/GPIO82| €34 TBT_CIO_PLUG_EVENT L 15 63 Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down.
201, 5201 201, 5201 (10 OF 20) sERTRO| E34 IPC SERIR Redwood Ridge: Alias to TBT_CIO_PLUG_EVENT_ L, requires pull-up (SO0).
XDP_MLB_RAMCFGO gy XDP_PCH_USB3PHY_PC 330 [BuBUSY*/USB3PHY_PC/GPIO76 |3 Q 150 5
15 16 18 a 4
L XDP_MLB_RAMCFGI1 .5 1 1 15 16 13¢gryXDP_MLB_RAMCFGO o ci8|gpros E  PCH_OPT_RCOMP| BB PCH_OPI_COMP
g =) PLACE_NEAR=U0500.AB4:2.54mm
XDP_MLB_RAMCFG2 ,; ;¢ 1o 2 aJ1 ]
PCH_GPIO12 @& J14|1AN PHY PWR_CTRL/GPIO12 8 A e 'R1655
XDP_MLB_RAMCFG3 5 1 15 e 15CED <= _PHY_PWR_ rsvp([ an1 Ne
49.9
1 @ TP_MEM_VDD_SEL_1V5_L @ K25]|GPTO15 (IPD-RSMRST#) 1920w
16 15¢gry—XDP_LPCPLUS_GPIO - 26 [cPTO16 GSPI0_Cs*/GPIog3| D40 o, MIKEY SPI _CS L~ rymises 2%1
1 15 oy—XDP_PCH_GPIO17 31 crT017 GSPI0_CLK/GPIOg4| G34 o, MIKEY SPI _CLK mymises
o 15 (oum—SD_RESET L - C22|GPTO24 <(;§gg())7m150/cpioss L36 g MIKEY SPI MISO . ~muse =
18 16 15 13
o 21 15 Ty SMC_WAKE_SCI_L - 17 GPT027 (IPD-DeepSx) ‘(3%59?{‘%%4 §Ioss%@m 6
M25
o1 30 15 (Iy—LPAD_SPI_INT L - GP1028 GSPI1 _Cs*/GPIog7| L34 TPAD_SPI_CS_L 1530 64
TPAD_USB_IF_E B15 - - o>
o s = - cr1026 o| esPricik/ceross| M3l  TPAD SPT CLK i -
F25 I
58D _PWR_EN - GPIOS6 8| ospr1 miso/crross| F37 g TPAD SPI MISO emuwe
PCH_TBT PCIE_RESET_L F23
- GPIOS57 GSPI_MOSI/GPIO90| H35 ¢ TPAD_SPI_MOSI oD 15 30 &
&1 I AUD_WAKE_L - F15 [cpIO58
M35 PCH_BT_UART_D2R
16 15 XDP_SD _STATE_CHANGE L | 4  DI5lcpross UARTO_RXD/GPI091| M35 g PCH BT UART D2R e
F39 PCH_BT_UART_R2D
. SD_PWR_EN > 118 |cP100a UARTO_TXD/GP1092| F39 g PCH BT UART R2D e
N43
6315 TBT PWR_EN - B29lGPTO47 UARTO_RTS*/GPI093 - PCH BT UART RTS_L 15 23
N41
i s o XDP_JTAG_ISP_TCK > X2 |cpTO48 UARTO_CTS*/GPTO94| N4l o, PCH BT UART CTS L s 2
XDP_JTAG_ISP_TDI > B3 cpI09 UART1_RXD/GPTOO| P29 PCH_UART1_D2R -
JTAG_TBT_TMS_PCH - F33lcPTOS0 UART1_TxD/GPTOL| H38 o PCH_UART1_R2D 15 6 PLT RESET L 5 15 16 16 C
PCH_PCIEPHY_PC @222 |HSTOPC/PCIEPHY_PC/GPIO71 UART1_RST*/GP102| N39 o, JTAG ISP TDO s R1691"
TPAD_SPI_IF_EN - EltlcpTol3 UART1_CTs*/GPTO3| N30 o PCH_UART1_CTS_L 15 100K
XDP_MLB_RAMCFG3 M19 1732w
18 - GPIO14 12c0_SDA/GPTO4| N36 AP_SOIX WAKE L 15 22 6 01005,
SPIROM_USE_MLB F17
- GP1025 9  12c0_SCL/GPTOS| R42 o, AP RESET L oo
@ CAMERA_PWR_EN 223 |cr1045 &
122 |spros6 12C1_SDA/GPIO6| I37 I2C_PCH_1_SDA 1s 26 3 6
- e ———————
-
G XDP_MLB_RAMCFG1 D17 [cp100 12C1_SCL/GPIO7| M33 g, T2C PCH 1 SCL 20 e
18 16 1
-
R1639" 'R1629 ¢ XDP_MLB RAMCFG2 g Pl7l6pT010 SDIO_CLK/GPIO64| N34 R_SWITCH_EN 15 25 62 61
100K 100K
5% 5% 60 39 15 ¢oomp—SSD_SR_EN T, - 230 IDEVSLPO/GPIO33 spIo_cMp/GPIo6s| Hi0 g, BT PWRRST L oD 15 e —
1/32wW 1/32w -
01005, 501005 64 22 15M5D107?0WER7EN/GPIO7O &’%ﬁ%’i%‘éﬁ%’“ R40 PCH_STRP_TOPBLK_SWP_TL 33 Requires connection to SMC via 1K series R
5o (OO} SSD_RESET L - 531 IDEVSLP1/GPI038 SDIO_D1/GPIo67| R38 o ENET MEDIA SENSE am s e
CAMERA_ RESET_L Ja1 339 LCD_IRQ L
AR BBEER 12 éi PP3V3 SO 21 (00T} - DEVSLP2/GPIO39 SDIO_D2/GPIO68 15 53 64
R1641 1.00K 1 — PCH_TCO_TIMER DISABLE 234 SPKR(GRIORL SDIO_D3/GPIO6S| P31 LCD_PSR_EN oD 5 o
PP3V3_S5 8,12,13,16,17 22 33 37 45 47 51
PP3V3_SUS 14 15 16 27 28 29 46 51 60
PP3V3_SUS 511 1015 16 27 28 29 46 51 60 fHER
PP3V3_SUS O e s s 7 26 29 06 51 o nupryrrylL-LR3V3 S0
PP3V3_SUS 31111 18 27 20 20 46 51 o s MIKEY SPI CS L R1660 47.0K 1 2
PP3V3_S0 2711 12 13 15 17 18_23 24 29 32 = R R1661 47.0K NN S5 —1732w wF 01005
PP3V3 S0 52303 e 0 R 420202 WWW Z WX Corn o 15 _MIKEY SPI_CLK 1 . LAAN 2 e B
— R i A ' . o 15 _MIKEY SPI_MISO R1662 47.0K 1 2 !
R1608 100K 1 2 PCH_SATAPHY_PC MIKEY SPI_MOSI R1663 47.0K 1 2 W ME
R1609 100K 1’\/\/\/2 5% 17327 WF 01005 poy pCIEPHY DG e e AN\ 551732 mF 01005
RI610 100K 1.V, 5% 17320 WF 01005 Lon sp3pHY B e e TPAD_SPI_CS L R1664 47K 1app2 ot
RI613 100K 1Az 5% I73W WF UT005 5o Burpst T o e 301 IPAD_SPI_CLK R1665> 47K 1’\/\/\/22 T zg: ﬁ; 221
106"2 100K 1’\/\/\/2 5% 17320 WF_ 01005 pog GpIOol2 e e 20 15 _TPAD_SPI_MISO R1666 47K LAAN2 e o
— NN 551737 WF 01005 we 6 30 15 _TPAD_SPI_MOST R1667 47K LAANZ 5 OW  MF 0
R1614 100K 1 2 XDP_LPCPL PI 5% 1720w ME 201
6 1 NNN~E—s3—1737% WF 01005 CELUS _GPIO e e 25 15 _PCH_BT_UART_D2R R1668 47.0K LAAA 2
R1615 100K LAAN2 XDP_PCH GPIO17 15 16 R1669 47.0K 5% 1/32W MF 01005
R1616 100K 1 2 0% 1732w MF 01005 g pmgmT T, o 2215 BCH_BT_UART_R2D 3 - AN\ A —ss—1733w—HF—0T005
1617 100K NV 551737 TF 01005 e 215 _PCH BT UART RTS L R1670 47.0K 1 \aAn72
R1617 LAAN2 i . SMC_WAKE_SCI L 15 31 64 PCH BT UART CTS L R167/1 47.0K . , 5% 1/32@ MF 01005
R1618 100K 1,zn'2 > 32w MF 01005 ppap SPIINT L 15 30 60 or 2 = AN 5517377 WF 01005
R1619 100K LAAN2 5% 1/32w MF 01005 ppap ysB_IF EN 15 6 e 15 _PCH_UART1_D2R R1672 47.0K 1 2 |
o LPSstsol 32w MF 01005 o 15 _PCH_UART1_R2D R1673 47.0K 1n'An'2 5% 1I 322'” ME clrnus —
R1620 100K — : .» _JTAG_ISP_TDO R1674 100K LAANZ > 32w MF 01005
Q"622 o2 1,\/\/\/2 . S SD_PWR_EN 15 59 64 .. _PCH UART1 CTS L R1675 47.0K 1’\/\/\/2 5% 1/32W MF 01005
1 K 1 2 AUD_WAKE_L 15 63 = 5% 1/32W MF 01005
R1623 100K 1/\/\/\’AM2 5% 1732w MF 01005 ypp SDCONN_STATE_CHANGE L 4, 6 2215 _AP_SOIX WAKE_ L R1676 100K LAANA 2 - .
R1624 100K LAANAZ W MF SD_PWR_EN 156 e 15 TBT_CIO PLUG_EVENT L R1677 100K LAAAZ 32W MF 01005
Q 625 100K 1 2 5 1732w MF 01005 TBT PWR EN 1732w MF 01005
"626 100K NNN~E—s—1737% WF 01005 e 64312015 L2C_PCH 1 SDA R1678 10K LAAAZ
Q"627 NN 217w omosXDP JIAC ISP TCR e I2C PCH 1 _SCL R1679 10K LAANZ 5% 1/32W MF 01005
R 100K 1 2 XDP_JTAG ISP_TDI 64 34 28 15
R1628 100K 1,\//\/&\’\/2 5% 1732w MF 01005 ypag BT TMS_PCH - vE e o
1 15 6 L
R1630 100K LAAAZ 5% 1732w MF 01005 mpap spI IF EN 15 20 =
5 1732w MF 01005
R1632 100K 1 2 SPIROM_USE_MLB 15 37
R1633 100K 1%2 5% 1732w MF 01005 cAMERA_PWR_EN 15 20 61
p—— — —
5% 1732w ME 01005 SYNC MASTER=392 DEVMLE =Tmc DATE=os i o] A
R1637 100K 1 2 SSD_SR_EN_L 15 50 6
RT 638 100K L ANArs S T I o e e e e PCH GPIO/MISC/LPIO
R1640 100K LANNZ 5% 1732w MF 01005 5p SwITCH_EN 15 26 62 68
1 < H M>] D
oo 55 1/32W MF 01005 Apple Inc. SCH_NU
R 10K 1 2 LPC_SERIRO
NN 551737 WF 01005 = e ® <E4LABEL>
R1693 100K LA ENET MEDIA SENSE e NOTICE OF PROPRIETARY PROPERTY :
Q 6 4 10K 1 2 5 T1732W MF 01005 LCD IRO I THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
== = /\/v\/ 15 53 64 PROPRIETARY PROPERTY OF APPLE I .
Q 6C 5 100K 1 2 5% 1/32wW MF 01005 LCD PSR EN THE POSESSOR AGREES TO THE FOLLOWING:
== AVAVAY: 5 T732W WMF 01005 1563 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 130
II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 15 OF 75
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PLACE_NEAR:

«

; ©uessi s no . PP1VO5_SO Merged (CPU/PCH) Micro2-XDP ‘s s PP1VO5_SO
Extra BPM Probepoints e e g, g ( / ) s,
CRITICAL NOTE: This is not the standard XDP pinout. R1810 XDP
P_BPM L<2> 1 i - 1 s _XDP_CPU_TDO 51 1 2
66 ¢ [TY—XD ® PP1802 XDP_CONN Use with 9?1 0133 Adapter Flex to 66 ss—m\/\/\/ et
XDP_BPM L<3> FAMs" , J1800 support chipset debug. <DP
o OD ¢ PP1803 - -
e P DF40RG-60DP—0. 4V XDP_CPU_TCK R1813 51 2 1
o ¢ [rmy_XDP_BPM L<4> I R1830 —ST- o e A CH NEAR=U0500 - CaTr 28mm vV V55— T770m wF 20T
= So.BP1804 150 62 (M 61 - ) . J_
s s [Ty XDP_BPM L<5> IP £P1805 ﬁzow TDI and TMS are terminated in CPU. =
XDP_BPM_L<6> T —
o« 0D 27¢) PP1806 2201 ool
o « y—XDP_BPM_L<7> I'gy o «@ry—XDP_CPU_PREQ L OBSFN_AQ —— 10 0 o= OBSFN_COQ CPU_CFG<17> ame e
P%£P1807 o o (I XDP_CPU_PRDY L OBSFN Al St 90 0 OBSFN C1 CPU_CFG<16> am s s
8 7
O O
o « —CBU_CFG<0> OBSDATA_AQ o=——0 0 o= OBSDATA_COQ CPU_CFG<8> Vo LG
o s D—CPU_CFG<1> OBSDATA_ Al o=——10 01 e OBSDATA_C1 CPU_CFG<9> I s s
14 13
O O
6 6 CPU_CFG<2> OBSDATA_ A2 PO 15 OBSDATA C2 CPU_CFG<10> ™
[marng = G O O G = <M
6 6 CPU_CFG<3> OBSDATA_ A3 0 17 OBSDATA_C3 CPU_CFG<11> ™
[marng — = =0 O — =8 = — <™
O O
o o (I XDP_BPM_L<0> OBSFN_BQ =210 01 oup OBSFN_ DO CPU_CFG<19> ams s
4 2
o ¢ Cm—XDP_BPM_L<1> OBSFN B1 = 26 00 21; S OBSFN D1 CPU_CFG<18> am s e
O O
o o C—CPU, CEFG<4> OBSDATA_BO =230 012 qup OBSDATA_DQ CPU_CFG<12> ams e
6 6 CPU_CFG<5> OBSDATA B1 > 29 s OBSDATA D1 CPU_CFG<13> o 66
[ manng = =0 01— =8 = <0
O O
XDP o s (—CPU_CFG<6> OBSDATA B2 =210 013> oue OBSDATA_ D2 CPU_CFG<14> am e
P FG<7> - PEDGET 35 o - CPU_CFG<15>
e CPU_VCCST PWRGD R1 1K 1 o « D—CBU_CFG<7 OBSDATA_B3 =20 01 —e=e QBSDATA_D3 o
ACE_NEAR=U0500.BU14:2.54mm 5 1720w MF 20T 00
XDP XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 95 0422 g ITPCLK/HOQK4 NC
s PM_PWRBTN_L R1802 0 XDP_CPU_PWRBTN_L HOOK1 - 42 41 o ITPCLK#/HOQK5
O O NC
PLACE_NEAR=U5000.K1:2.54mm 5% 1/20W MF 0201 VCC OBS AB - [T D e - vCC OBS CD XDP
XDP + @um—CPU_PWR_DEBUG_L — HOOK2 =90 015 o= RESET#/HOQK6 ¢ XDP_CPURST_L R1805 1K 1 2 _PLT RESET L 13515 1
w6 5113 oy PM_PCH_SYS_ PWROK R1804 0 LAAAZ XDP_SYS_PWROK HOQK3 900l o DBR#/HOQK7? XDP_DBRESET_L 1 e BEact FRRR=15500° %67 : 2. 54mm
5% 17200 ME 0201 59 5 o140 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
68 30 14 SMBUS_PCH_DATA SDA 2 51 o TDO XDP_PCH_TDO 12 16 68
<D G O O o= <10
o0 3 u Imy—SMBUS_PCH_CLK SCL - 460412 & TRSTn XDP_TRST_ L
o 16 12 (@UE}—XDP_PCH_TCK TCK1 - EL DS EENER S TDI XDP_PCH_TDI oD 12 16 6
66 16 6 XDP_CPU_TCK TCKO - EL DO ELAS TMS XDP_PCH_TMS oD = 1 o
XDP 89 5 o022 XDP_PRESENT#
1612 PCH_JTAGX R1835 0 1 o1 XDP XDP XDP L XDP XDP CRITICAL
Biact’ i¥r=1800 %28 28mm C1804: IR1831 C1800: 64 N\ 63 1C1801 1C1806 Q1840 xpP
0. 11Ul§ f— 1K 0. 11111;‘ — U — 00. 1UF f— 00. 1UF DMN5LO6VK—7 & 0
CERMG}ng 2 3520w CERMG}'<§X 2 5 1 8 S O 8 4 7 2 (%:]EIRM—XSR 2 (%:EIED‘{I—XSR Sorse3> °
0201 Zggl 0201 0201 0201
= J_ = WS_NM_QE‘QT_,” XDP_CPU TDO I ¢ e e
= = T =

PCH XDP Signals

These signals do not connect to XDP connector in this architecture,

via Top-Side Probe. Nets are listed here to show XDP associations and to make clear

what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug.

PCH/XDP Signals

Non-XDP Signals

XDP_USB_EXTA _OC_L

only accessible

XDP_CPU_PRESENT L

NOSTUFF
'R1832
2
1/20W
ME
,0201

51 49 47 45 44 40 39 30 25 17
50

47 46 37 33 22 17 15 13 11 &
75 73 60 55 51

XDP_USB_EXTB_OC_TL

LI 14 16 26 62 63 64

1o 15(gry—XDP_MLB_RAMCFGO
64 63 62 28 16 14 QUM XDP_USB_EXThA _OC_L MARE_BASE=TRUE =
64 16 14 COUT} XDP_USB_EXTB_OC_L MARE_BASE-TRUE =
1 oy XDP_USB_EXTC_OC_L 1P2 PP1873
. >—XDP_USB_EXTD_OC_L 1%PP1874
1 ¢oumXDP_SDCONN_STATE_CHANGE_L 1P2%4§P1875
15 15y XDP_MLB_RAMCFG1 Fam s
15 15y XDP_MLB_RAMCFG2
15 15y XDP_MLB_RAMCFG3
XDP_JTAG_ISP_TCK 1P2 PP1879

XDP_FW_PME_TL

XDP_PCH_SATAPHY_ PC

R1881 SHORT ,

&) PP1880
P2 SM

PCH_SATAPHY PC

Yesu RERCE

IT
NONE NONE NONE 20T

XDP_SSD_PCIEO_SEL_L R1883 1K 1anA2 o o o o
1-(@—XDP_LPCPLUS_GPIO 1%PP1884
- Uy XDP_PCH_GPIO17 11)2%315;:]?1885
R1886 SHORT i, 23™™

15T XDP_PCH_USB3PHY_ PC

1 I XDP_JTAG_ISP_TDI

L& pP1887
P2 SM

Unused & MLB_RAMCFGx GPIOs have TPs.

1

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

SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.

g s s

XDP_PCH_UART_SSD_IL_BT H R1882 SHORT 1,ap 2 ouIT PCH_UART SSD L BT H
NONE NONE NONE

A AN QMIT PCH_USB3PHY_PC oD s 5
NONE NONE NONE

JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug.

NOTE:

SSD_PCIEx_SEL_L straps are connected via 1K to common net.

LPCPLUS_GPIO is aliased, do not attempt use during PCH debug.

Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals.

CRITICAL
018407 xoP

XDP_CPUPCH TRST L ¢ 12 16 66

9
DMN5L06V§E5753§ T
Al BT |o
PLACE _NEAR=J1800.55:26mm w =

MAKE_BASE=TRUE
XDP_CPUPCH_TRST L

612 16 66

2

CRITICAL — XDP_CPUPCH_TRST L U < 15 16 6
Q1842: XD
5
DMNSLOGV;%;J:?IT-

CPU JTAG Isolation ﬂl T | XDP_CPU_TDI oo ¢ o
PLACE_NEAR=J1800.55:28mm = -«
PP5V_S0 CRITICAL

PP3V3_S5
Q1842 XDP
I DMN5SLO6VK-7 f_ ¢
5075638 ©
c1845: g 'R1845

0.1&5 - A 330K e a3 | XDP_CPU_TMS o ¢

X5R—CER1“’IJ 2 74(I{VC§G0?GF e - ’ - "
0201 SOT891 220 PP1V05_SUS
4 33 31 (IO ALL_SYS PWRGD 2|a ,|> v|a XDP JTAG CPU ISOL L 60 5148 46 12 11 8
L 2 NO STUFF
NCX— NC¢ NCi=2x NC
1612 _PCH_JTAGX R1899 1K; LA
GND - PLACE_NEAR=U0500.CL16:28mm

68 16

68 16

XDP

XDP

XDP

XDP_PCH_TCK R1896 51 -
LACE_NEAR=U .CK B Tm

NO STUFF

e 1612 ¢ XDP_CPUPCH TRST R1897 51 2,ap 1
- PLACE_NEAR=U(0500.CM7:28mm 5% 1

5

.. _XDP_PCH_TDO R1890 51 2 ap1
LACE_NEAR=U .CL B Tm 5

% 1/20wW

MF

201

jlig

.. _XDP_PCH_TDI R1891 51 >,ap1
LACE_NEAR=U .CL. B Tm 5

jlig

1

.. _XDP_PCH_TMS R1892 51 2,pap1
LACE_NEAR=U0500.CK15:28mm 5% 1

NO STUFF

MF

5

jlig

MF

S—
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System 32kHz / 12MHz / 24MHz Clock Generator

60 43 42 37 34 33 32 31 30 2s _PP3V3 _G3H

Coin-Cell:
No Coin-Cell:

, _PP3V3_s5

47 46 37 33

VBAT (300-ohm & 10uF RC)
3.42V G3Hot (no RC)

1C1901
Coin-Cell & G3Hot: 3.42V G3Hot (EUFQO
in— : 0
GreenCLK 24MHz Power gglgoci:iéeil{qo G3Hot: ggg gg S Geav
Must be powered if any VDDIO is powered. : ° 0201

No bypass necessary

SB XTAL Power §} i PP1V5_SO
CAM XTAL Power s _PP1V2_CAM XTALPCIEVDD o 0
SSD XTAL Power  ; PPLV8 SOSW_SSD_COLD 2 5 VBAT and +V3.3A are
> & internally ORed to
19241 C1923: C1922 1902 ® create VDD_RTC_OUT-
C 1 C 1 C 1 1C .
0.1UF —— 0.1UF —— 0.1UF -— —— 0, 1UF U1900 +V3.3A should be first
T 1% T YT 193 available ~3.3V power
—CERM 2| X5R-CERM 2| X5R-CERM 2 2 XSR_CERM SLG3AP3405
X5R %’2':13“{‘ 0201 0201 0201 TQFN to reduce VBAT draw.
CRITICAL
13 lyIoE_24M_ A 32.768K| 10_ g SYSCLK CLK32K PMIC
= 3 |vioE_24M B
6 [vioE_12M A
Ccl1925 2 MC_CLK12M EN 8 |og_12M B 2am al 12 g  SYSCLK_CLK24M_SB "
IPF R10925 24m 8 ¢ _g SYSCLK CLK24M CAMERA ,,
12M Al 5 LK_CLK12M s
b 1M 8|9 g SYSCLK CLKI2M SMC .,
257 ~ CRITICAL Yg 1R1928 o
BT Nexa s ¥1925 ozor 1 o T
NC _ _ _ =T=T =
c1926 ~ 24.000MHZ—20PPM-9 . 5PF-600HMS 1)20w NEHEE
9PF 2201
1]]2 : SYSCLK_CLK24M_ X1
+F£¥PF NOTE: 30 PPM or better required for RTC accuracy
= cemi.coc =
0201

PCH 24MHz Outputs

64 68

61

Www.qdzbwx.com

17 31 68

j— LPC_CLK24M_SMC
R129227 MAKE_BASE=TRUE
68 12 I LPC_CLK24M_SMC R 1 2 LPC_CLK24M_SMC
PLACE_NEAR=U0500-.K15:5. Imm Y
150w
MF
201

foUTy 17 31 68

s2 28 24 23 1 P_PP3V3_S0

18 15 13
3 60 53 47 46 40 36 35

66 16

5143 a7 45 44 40 39 30 25 3¢ _PPSV_S0

PCH ME Disable Strap

Q1920
DMN5LO6VK-7
S0T563

VER 3

60 a6 40 17 11 5 _PP1V5_S0

I SPI_DESCRIPTOR_OVERRIDE_L _

PCH uses HDA_SDO as a power-up strap.

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 regardless of HDA voltage.

13 31

'R1920 C
100K

3
1/20w
ME
2201

'R1921
1K

3
1/20w
ME
2201

12 68

If low, ME functions normally.

PP1VO05_S0

681 as 16 32 44 46 51 60
'‘R1931
10K

5%
1/20w

p— — — A
SYNC MASTER=J92 DEVMLB SYNC DATE=06/28/2013
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Platform Reset Connections sani s py i P_BR3V3 SO
Unbuffered R2001*
R2072 2.2K
1/20W
16 15 15 PLT RESET L 1 2 SMC_LRESET L o oW
[mavrs A i 201,
" .» _DP_TBTSNKO_DDC_DATA
020 .» _DP_TBTSNKO_DDC_CLK
R2000*
2.2K D
5%
1/20wW
MF
201,
PP3V3_SUS o.12 14 15 27 26 29 45
HEN
—
31
PP3V3_S0 iy 12,1313 17 18 23 24 29 32
e e 1205 e
CRITICAL
74LVC1GO8 ¢
SOT891 2 E85_TEST_MODE_HPD m. C
.+ ooy DP_TBTSNKO_HPD 1572020
0s |1 DP_E85SNK_HPD am e e e
1C2020 571
= v 'R2020
2 xs;{—CERM Ne 4.7K
0201 1/20W
MF
2201
—
RAM Configuration Straps
Pull-downs for chip-down RAM systems
16 15 MLB_RAMCFGO B
1615 MLB_RAMCFG1
16 15 MLB
1615
RAMCFG3:L | RAMCFG2:L | RAMCFG1:L | RAMCFGO:L
R2052* R2053*
10K 10K
5% 5%
1/20W 1/20W
F MF
201, 201,
LPDDR3 Alias Support -
1o « qp—TP_CPU_MEM_RESET L — TP _CPU MEM RESET L o
— MAKE_BASE=TRUE
w0 15 oy TP_MEM_VDD_SEL_1V5_L — TP MEM VDD_SEL_1V5_ L
— MAKE_BASE=TRUE
4 2015 v PPVREF_S3 MEM VREFDQ A — PPVREF_S3 MEM VREFDOQ_A 1 15 20 6
MAKE_ BA! =T TAGE=0. _—
4 21 1 12 _LPPVREF MEM VREFDO B - PPVREF MEM_VREFDQ B 1 15 21 69
MAKE_BASE=TRUE VOLTAGE=0.6V — - - -
4 21 20 15 10 _PPVREF MEM VREFCA — PPVREF_S3 MEM VREFCA 1515 20 21 65

MAKE_BASE=TRUE VOLTAGE=0.6V
— PPVREF_S3 MEM VREFCA 1 15 20 21 o0

=Tmc DATE=cs ol sord A

——
SYNC MASTER=392 DEVMLE
e apunom
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CPU-Based Marginin
_—
NOTE: CPU DAC output step sizes: pPP1V2 S3
DDR3 (1.5V) 7.70mV per step £ 10 E0 E e sz e 60 @
DDR3L (1.35V) 6.99mV per step L .
LPDDR3 (1.2V) ?.27mV per step VRef Dividers| |,
1;222 21
.2K
l‘ldl{\ZDW
R2223 2201
D CPU_DIMMA VREFDQ 1 10 2 PPVREF_S3 MEM VREFDO A 4 . 6
MIN LINE WID' =0. mm
I/IZ%UW PLACE_NEAR=R2221.2:1mm MIN_NECK_WIDTH=0.2 mm
b R2222*
8. 211%{
1C2220 1/2e C
—— 0.022UF 201,
-1 10%
2 RiRvcERM
0201 R2220 B
MEM_VREFDO_A_RC _ 13A%2 R2241
Y 4 8.2K
I/MZFUW - 19;20W
R2243 201 2201
D CPU_DIMMB_VREFDQ 1 10 2 PPVREF_S3 MEM VREFD B 152160
MIN LINE WID' =0 . mm
I/IZ%UW PLACE_NEAR=R2241.2:1mm MIN_NECK_WIDTH=0.2 mm
b R2242*
8.2K
1%
1C2240 YRR
—— 0.022UF 201,
-1 10%
2 $iRVcERM
0201 R2240 'R2261
MEM_VREFDO_B_R y R
v S NA—2 8.2K
I/MZFUW L iZZDW
R2263 201 2201
T OD CPU_DIMM_ VREFCA 1 o1 2 PPVREF_ S3 MEM VREFCA 18 20 21 69
MIN LINE WIDTH=0.3 mm
I/IZ%UW PLACE_NEAR=R2261.2:1mm MIN_NECK_WIDTH=0.2 mm
o¥51 R22 62
.2K
1%
1C2260 ”z%g
f— 100.%022UF 2 B
2 $iRVcERM
0201 R2 2 6 0
MEM_VREFCA_A_RC 1 A2 )
l/b];‘Z:‘UW
201
_—
p—— — — A
SYNC MASTER=J92 DEVMLB SYNC DATE=06/28/2014
1o sn o —
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CRITICAL
BYPASS=U2300.A15:
6 61 MEM_A_CAB<0> 85 [cao_a OMIT TABLE cao_p| L2 MEM A CAA<O> o 60 59 52 50 46 21 _PP1V8 S3 | BYPASS 0235=%'2%10:0:51’§“i“6|--5mm CRITICAL
o 6 ﬁﬁ 2 gigzéz c5|ca1 a U2300 ca1_p| L3 MEM A CAA<1> o >—o ' ' Rl |ypp1_a/B OMIT_TABLE vss_a/p| Bl
oo m—MEM A _CAB<2> g DSicaza BGA caz_s| L4 MEM_A CAA<2> NOSTUEFF I11vpp1_a/ K _ cl
- - vopi_a/e J2300 VSS_A/B
o o1 MEM_A_CAB<3> B6 | cas a svm 1 oF 2 CA37B_‘—_——<K2 MEM A CAA<3> ZE]: : C213040 1 C2341 1 (]?02031?42 1C2343 1Cc2344 |1 C2345 B2 | vpDp1_A/B BGA vss_a/s| DL
oo @—_—‘—ﬂEM A_CAB<d> C6lcaa_a £ 3 caa B[ K3 g MEM A _CAA<4> @@61 " 2395 T 30 IQUE  —— 12PF 3 3BE, 215|vpp1 a/B  svm 2 oF 2 vss_a/m| Fl
o o Miﬁ 2 CAB<5> 9l cas_a g% cas_p| G3 MEM_A_CAA<5> e CERMCX5R 2 Cinu 2 &3¢ _corm Al6|ypp1_a/B & % vss_asp| 61
6 17 e CAB<6> D9 | ca6_a | m A6 B[ G4 g MEM A_CAA<6> am - - 0201 0201 melvopias B vss_a/| ML
o o = A_CRB<7> B10|ca7_a 5 f-‘Q‘ ca7_s| F2 MEM_A_CAA<7> e [T ] vss_a/p| P1
- o On—MEM 2 C:B<8> e C10|cas a a cas_s| F3 MEM A CAA<8> e = 5 21 vss_a/p| A2
ooDMEM A CAB<9> 5 Dl0fcaga o cao Bl F4 g MEM A _CAA<9> @:me, - a vss_a/pl 2
=] vss_a/B| P2
N .
o 7 3gﬁ : LK_P<1> B8 | ck T A @ cx_T_p| B3 MEM_A_CLK_P<0> e '—I'l vss_a/p| 23
o 7 D CLK_N<1> > célck c a 3 ck_c_p| H2 MEM A CLK N<0> e m vss_a/s| B3
e A - N - — 69 60 59 52 45 21 20 19 10 s _PP1V2_S3 BYPASS=U2300. ‘S%fnss 2300, 02 10} vss_a/s| D3
207 _A_CS_L<0> Déy cso_ax cs0_prjyKd MEM_A L<0> L, RSS20 1 IN vss_a/| 24
69 20 7 MEM_A_CS_L<1> B7 ~ 2 A CQ v H1l)vpDp2_a/B (3] —
o MEM A CS L<1> 5 Bifcsiax cs1_B*pd MEM_A_CS_L<1> NOSTUFF vss_a/p| B4
_Brxpl2 g MEM A CS L<l> 556 C2350 C2351 23 Ll|vpp2_a/B — Ca
C 52 C2353 c2354 C2355 u2 » VSS_A/B
o —MEM A _CKE<3> . D7ickEl A 1 Bl J4 MEM_A <1> 513y 70 e » _ M4
= CKEl Bl J¢ g MEM A CKE<1> ;e CERICKSR 2 SE‘;‘f 2 cos CERM U3 | ypp2 a/B Z:ij: o2
MEM_A_ODT<0> g 725 VDD2 A/B 3
e 6120 7 (Ey—EM A _ODT<0> = g NPlopT A oor_s| H13 o, MEM A ODT<0> 20 61 60 H16 | ypp2 A/B vss_a/p| 2
B17 - vss_a/B| B3
N6 | pMo_a pmMo B| H14 VDD2_A/B D
£8 ~ B C17 | vop2 a/B VSs_A/B
DMI_A M1 Bl F13 = vss_a/s| G5
= P4 X A7 | vpD2_A/B —
= DM2_A M2 Bl L14 — - vss_a/p| B3
FSTY il sy = T8 | vDD2_A/B — 75
_ DM3_B . All | ypp2 A/B VSS_A/B
=MEM_A_DQ<32> ' R M
6 :MEM 2 N41pgo_a DQo_B| L15 o g =MEM A _DO<0> ap - vss_a/p[ =3
61 = DQ<33> T5 | po1_a po1 | L16 =MEM A DO<1> . vss_a/B[ M3
o =MEM_A_DQ<34> &5 ki —a .
=MEM b0z A po2_p| K13 MEM_A_DO<33> 7o e vss_a/p B2
o = A_DOQ<35> ?5 | po3 a D3 B| K14 g o  =MEM A_DQ<3> vss_a/p| P12
N =MEM_A_DQ<36> N5 ks T _ <D 3
E—y DQ4_A pos4_B| K15 oy =MEM A DO<4> - vss_a/p| B12
“ED—= DO<37> = 16| D05 2 <|m Dpos_p| K16 =MEM A DO<5> o vss_a/p| F12
™ =MEM_A_ DQ<38> R6 | po6_a pQ6 B| J15 oo =MEM A DO<6> <D 69 60 59 52 46 21 20 19 10 s _PP1V2_S3 BYPASS=U2300. vss_a/pl H12
o =MEM_A_DQ<39> P6 e e = D - | . "
DQ7_a "l po7 B| J16 g o =MEM A _DOQ<7> . . -Ae: 26 vss_a/p| b12
61, =MEM_A_DQ<40> T9 — band D © vDDCA_A/B —
—MEM A DO8_A [a][a D8 B| F14 g =MEM A_DO<8> oD - EL| vopoa a/b vss_a/p| U12
6 —MEM 2 g <:11§> R9 | po9_a [a]{a] DQ9 Bl F15 =MEM_A_DQ<9> Do c2370 1 c2371: 102372 o S vss_a/p| N13
. _MEM A D :43: I By bo10 B P28 bihd =MEM_A_DQ<10> D © 109%E 10901: — zlo'szUF G2 | yppea_a/s vss_a/p U3
61, =. R10 1 — < 21 ] — 14
MEM A DO<4ds ) DQ1l_A D11 _B| E13 oy MEM_A_DO<11> D @ CERMOXEN cerniiy 2 2 83V 29 | voooa /B vss_a/Bl 2
a =H pol2_a DO12 Bl El4 g =MEM A DQ<12> o 0402-2 0402-2 0201-1 89 | vopea a/ vss_a/p| P14
o :MEE 2_DO<45> N0 fpo13_a DQ13 B| E15 g o =MEM A DQ<13> oD« A_A/B vss._a/p| 615
. :MEM i s Trn e, DQL4 Bl B0 gy SMEM A _DO<ld> D« vss_a/p| H15
. :MEM T vy oty D015 B D13 quey =MEM_A_DO<15> <D © vss_a/p| T15
B> :MEM A _DQ<48> o—0 T2 | po16_A po16_p| P15 >~ =MEM A DO<16> oD - vss_a/s| U5
61, vy : <49> R2 [ pp17_a pQ17_B| P16 =MEM_A_ DOQ<17> oD - vss._a/| 016
61 = DO<50> P2|po18 A po1s B| N14 o =MEM A DQO<18> ) vss_a/B| R16
a =MEM_A_ DO<51> N2 | po19_a D19 B| N5 o o  =MEM A DQ<19> D _a/n| U16
—MEM_A_DO<52> - - — ais X0 6 60 59 52 46 21 20 19 10 s _PP1V2_S3 BYPASS=U2300.A13: vss_a/B
o _A_ T3 | pg20_a D020 B| N16 oo  =MEM A_DO<20> oD - 82443782300 31+ : 5;m vss_a/ P17
= — -G p— .
61 _ﬂgﬁ A_DO<53> R3 | po21 A Dpo21_B| M13 =MEM A DQ<21> o . N1 | vopo_a/B vss_a/s| F17
o :MEM i g =54 310022 A D22 B| M4 g g =MFEM A DO<22> D« ) M2 | vppo_a/B vss_a/[ 17
e :MEM <55> N3 [ pg23_a D023 Bl L13 o  =MEM_A_DQ<23> D - e N vss_a/p M7
o =MEM A_DO<56> N1l pg2a_a D024 B| C13 g o  =MEM A DQ<24> o 629y 629 > voDo_a/B vss_a/p N7
o, MM : g <57> N12 | po2s5_a D025 8| C14 g o  =MEM A_DQ<25> ®61 R k5 X5R 2 B12 | yppo a/B vss_a/pl RL7
. = <58> 12| po26 a D026 8| C15_ g  =MEM A_DQ<26> :EE " oo{ vepo_aze vss /sl
61 YT : g :59: T13 | po27_a pg27_p| C16 _ =MEM A DO<27> o G612 | yppg a/B vss a/p| E6
— T = 12 —
o =HEM_A_DO<60> :13 D028 A Do28_B| B13 =MEM_A_DQ<28> o BYPASS=U2300.K17: : Smm 212 I vong a/B vss_a/pl M6
o ue DQZ9_A p025 Bl P14 gty =MEM_A_DO<29> = PASS=U2300.E17+ : 5mm M12 | yppo a/B vss_a/s| U6
61 :MEﬁ : DO<62> 114 po3o0_a DQ30 B| B15 g =MEM A DQ<30> oD - 213 | yppo a/B vss_a/s| E7
aED—=MEM A DO<63> gy RI4ID031 a DO31 Bl Bl6 g =MEM A DO<31> oD - C23851 1C2386 U14 | ynpg_a/m vs ase| &7
MEM A DOS ped 10UF —— 1,,0UF E17 | vppo_a/B vss_a/s| 17
61, = <4> P7 Jl4 = 21 0 G17 - A8
N =MEM A _DQS_N<4> N7 s peso T3 o—p MEM A DOS P<0> D ceRutisK 2 2 gk K37 | vone e vssa/y
aE—=MEM A _DOS N<4> g DRSO0_C_A Dos0_c Bl 13 gy =MEM A DOS_N<0> oD - 0402-2 0201-1 VvDDQ_A/B vss_a/p| 58
=MEM L17 | 'vppo_a/B vss_a/p| M8
61 :MEM : g S P<5> P9 | pos1 T a pos1 T Bl G4 g g =MEM A DOS_P<1> an - P17 | vpbpo_a/B vss_a/B| R8
aED—=MEM_A _DOS_N<5>  qug M iposic.a DSl C Bl G13 gug =MEM A DOS_N<1> o BYPASS=02300.U10: M7 | vppo_a/B vss_a/s| B2
=MEM_A_DQS_P< Y7 | vopo_a/B vss_a/p| U9
o = > T4|pos2_ T a pos2_T_p| M16 MEM_A_DOS_P<6> 212 | voo a/B _a/p| B10
= - - — 7 61 69 1 )| VSS_A/B|
a =MEM_A_DOS_N<6> Ré|pos2 c a pos2_c_s| M15 MEM_A_DOS_N<6> e C2130%1Q a1 (1:20%19*1 - vepo_aze vss_a/pl =i
208 —— 2 .?%v Ull | vppo_a/B vss_a/p| M11
61, =MEM_A_ DOS_P<7> T12 | pos3_T A pos3_ T B| D16 =MEM A DQS P<3> CERM-X5R 2 2 x5R _
- =MEM_A_DQS_N<7> R12 o1 o oa02-2 02011 =
DQS3_C_A DQS3_C_B| 5 P =MEM_A_DQS_N<3> D o =
MEM _A_ZQ B B11] 50 a 208l B2 MEM A 2O A =
69 21 20 10 15 _PPVREF S3 MEM VREFCA Al0
VI J1
20 10 1 _PPVREF_S3 MEM VREFDQ A - 08 REFCA_A VREFCA_B n . PPVREF_S3 MEM VREFCA 5 15 20 21 6o
o - VREFDQ_A VREFDQ_Bl H17 g o PPVREF_S3_MEM_VREFDQ_A ;15 20
1 1 1
R2300 C2310 C2311 yex Allnc nc| 217 o oo C2331 1 1C2330 |['R2320
243 0.047UF —/— O 047UF Ul 0.04
e 20y Nex—UL|ne e[ U173 yo 0-047UF ——= - 0_047UF } 233
1/20W 2 2 E3 N N 1%
201 261 Zor ne E4 zg Ncﬁ[;: NC 5;(% 2 2 gg%v Lrzow
2 NCW e NCTXNC 5201
L NeX*— o e (TR
= = NCX——— N NCL===xNC = =
p— — —
SYNC MASTER=(MASTER) SYNC_DATE=(MASTER)
LPDDR3 DRAM Channel A (0-63)
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S <E4LABEL
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I' H4 |1p op_n| B3
x (ry—E85LSMUX_DX_EN F4 |gn
— Ccl
29 25 (y—E8SLSMUX M _SELO | = 2 oy E85LSMUX_DX_ FLIP crOSS
2o E85LSMUX_M_SEL1 vss ————C———
» op—-E8SLSMUX_M_EN PR
2 E85LSMUX_DEBUG_B_EN
2 oy E85LSMUX_DEBUG_FLIP_L
: > E85LSMUX_DEBUG_A_EN =
—
1C4450
—— 0 1UF C4465
, 1ov | 0.1UF
X5R-CERM ™ —— 10%
ozo01 - vee 2 %2%_cru
5 U4465 0201
g 74LVCIG99
s (DEBUG_A_EN) 2|5’ sors33 7 E85LSMUX_RFU_SEL_DEBUG
U4450 (DEBUG _B_EN) Jo CRITICAL Y=(C*B) + (!C*A)
TS3DS10224 (DEBUG _FLIP T.) Slc P—
QFN ENA | 16 6lp
GND
o 51 3 1By SMC_TCK R4455 o 1, nn 2 SMC_SWCLK_R 20 |oypa SRITICAL (1 =
e 37 3 sg@ry—SMC_TMS R4456 o 1iapn2 o 7 7 7 SMC_SWDIO R 19 loural- ma- | 2 1C4470 C44901 B
ST T77ow W 0707 | 0.10F —
18 lourao+ o ] 18% S °’
17 louTao- L vee *SR-GEGY vee
2» (o—E85LSMUX_SMC_SWD_EN 15 Isao sar | 14 (DP_E85SNK_AUXCH P) 5 I+ v+ 1 E85_LS_RFU_AUXP_TX CLK 5 I+ ve 1 E85_ RFU<1> ~pry 2
x| 10 (DP_E85SNK_AUXCH N) - yaa7o 2 E85_LS_RFU_ AUXN_RX_DAT sl yaa9Q v-12 E85_RFU<2> Zs s o
N PI3USB102EZLH I PI3USB102EZLH
2 HPM_SWCLK R4465 1 2 HPM_SWCLK_R 6 lourB1+ B+ | 3 E85_LS_RFUDEBUG_TX_CLK 7 |o+ TOFN 7 |p+ TOEN
ZSEE HPM_SwDIO _ R4466 o LAAAZ " 7 HPM SWDIO R 7 ourp1- ne- | 4 ES85_LS_RFUDEBUG_RX_DAT 6 CRITICAL 6 CRITICAL
ST T770w W 0707
8 = =
> :gii? oE* 9=M <grl 10 8JoE* 928 senl 10
GND GND
: cy—E85LSMUX_HPM_SWD_EN 11 |spo o5 sp1l 12 - -
i 2 fr—
PE (3]
IS o =
SIGNAL_MODEL=TS3DS10224_EMPTY 28 E85LSMUX_ RFU_EN_L o
= 2 [y E85LSMUX_RFU_FLIP
o 2(gry—DP_E85SNK_AUXCH_P
o6 22gTyDP_E85SNK_AUXCH_N
Mode DX_EN | DEBUG_A_EN | DEBUG_B_EN | DEBUG_FLIP_IL |SMC_SWD_EN |HPM_SWD_EN INA DXDEBUG Mode RFU_EN_L | DEBUG_A_EN | DEBUG_B_EN |DEBUG_FLIP_L |SMC_SWD_EN |HPM_SWD_EN INB RFU
Empty 0 ; )é (1) X X Hi-2 Hi-2 Empty 1 )é g (1) X X Hi-2Z Hi-2Z -
SYNC MASTER=J92 DEVMLB =Tmc DATE=o  os sord A
T ——— - -
X 1 . . .
No Debug 1 ; o o X X Hi-2Z Hi-2 DP 0 )é g (1) % X Hi-2 AUX+/HPD Low Speed MUX1ing
< >
d} Apple Inc. SCH_NUM>] D
SMC SWD 1 1 X 1 1 X TAL WD M HPM SWD X 1 1 X
ou S (SMC) S 0 1 OUTB1 SWD (HPM) 1) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY :
. 1 X 1 0 X OUTAO . X 1 1 X 0 OUTBO THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
Mojo 1 ART (SM M T
J X 1 0 X 0 oureo |Y (SMC) ©Je 0 1 X 0 0 X outao [|UART (SMC) RS DOSBSSOR ACKEES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 44 OF 130
II NOT TO REPRODUCE OR COPY IT H
HPM SWD 1 X 1 0 X 1 OUTB1 SWD (HPM) SMC SWD 0 1 X 0 1 X OUTA1l SWD  (SMC) III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 26 OF 75
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3 SIGNAL_MODEL=XBAR_2TO1l

25 I E85HSMUX DP_EN_ L

Ve

VDD

U4520
1a €BTLO4043A1EX, p a1
e XFBGA .

CRITICAL

NC

E85_HS_DP_MLO_N 29 68

oa n{ BL E85_HS_DP_MLO_P mmm 2 o

oB_p| 23 no
OB7N5< NC
oc s[4 EB5 HS DP MLI N mm e
oc N|B4 E85_HS DP ML1 P 2 o

A
OD_P| NC

op_N B3 ¢

Pins Al, A4, Gl, G2, G3 & G4:

CKPLUS_WAIVE=NdifPr_ badTerm

Pins Bl1, B4, H1, H2, H3 & H4:

D2
D3

D4
E1l
E2
E3
E4
D1

DP_EN_L low (DP mode) or USB_EN low (DCI

60 51 46 20 28 18 15 10 1 s _PP3V3_SUS
C4520
0.1UF ——
108 —1—
10V
XSR-CERM 2
0201
o0 2> [ryy—DP_E85SNK_ML_N<0> G1
o 23 (Ey—DRE_E8S5SNK_ML_P<0> HL |1a n
7 10 @u—USB3_EXTD _D2R N G2 |15 p
E85HSMUX_HS_EN o 11 oy—USB3_EXTD_D2R P H2 |1p N
2 DP_E85SNK_ML_N<1> G3 |1c p
1 68 29 [T »
R4§0309< o 2 (rry—DP_E85SNK_ML_P<1> H3 [1c y
17200 e 2 (o USB3_EXTD_R2D_N G4 |1p p
201, o1 2 (I USB3_EXTD_R2D_P H4 I1p §
E85HSMUX_DPRDCI_EN F4 len
CRITA‘II;?LO (E85HSMUX_DP_EN L) €1 |cross
DMNSﬁ%GVK—7 L
SOT563
e 3
1
ES85HSMUX DP EN U4520 enabled if HS_EN high and

mode) .

CKPLUS_WAIVE=PdifPr_badTerm

HS FLIP swaps Tx1l/2 and Rx1l/2

e ————
SYNC MASTER=DEV MLE

SYNC DéTE=O4/17/201

High Speed MUXing

Cfs Apple Inc.
®

<SCH_NUM>| D
<E4LABEL>

Mode HS_EN |DP_EN_L | USB_EN SSTx1 SSRx1 SSTx2 SSRx2
Empty 0 X X Hi-2Z Hi-2Z Hi-2Z Hi-2Z
USB3 1 1 1 R2D D2R Hi-Z Hi-Z
USB3/DPx2 1 0 1 R2D D2R ML1 MLO
DPx4 (Passive) 1 0 0 ML2 ML3 ML1 MLO
DCI (Debug) 1 1 0 (ML2) (ML3) |DCI-R2D DCI-D2R

NOTE: Invert HS_FLIP in DCI mode to put DCI-USB on USB3 pins.

USB3 and DP not usable in DCI mode.

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED

<BRANCH>
45 OF 130
27 OF 75
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7

2

60 43 41 34 29 28 26

PP3V3R3V0_AON

NO_XNET_CONNECTION=TRUE

Allows SAK to override HPM

R4631 outputs (connector unplug)
ALK, TS_POWER_GATE_EN e
5% CRITICAL
/
Y A 4630
201 1%} | BMNBLO6VK-7
SOT563
ﬂ VER 3
5
nEEEE

1C4600 ([1C4601 1 =
3 o L ¢.10F 0.1UF R416152
a1 T, 18 199 o R4630
1 CRITICAL 2 8 X5R-CERM 2 X5R-CERM 1/20w 1K
R4 61%% OMIT TABLE > > oz ozor 251, 2 2 VBUSFET_EN oD =0
o - Uu4600 1 5% CRITICAL
1/20W Loz 4630
LPC11U37FET48-CP3316 — FPull-down on PIO1_5 Eiit s|p
2012 TFBGA indicates test-lio board. — Sﬁ?gLOGVK‘7
HPM_RESET_L wp—CL | RESET*/P100_0 PIO1_5/CT32B1_capl| H8 E85 TEST MODE_L 29 62 64 f‘ VER 3
. TS_HIPWR_EN C2 |p100_1_CLKOUT CT32B0_MAT2_USB_FTOGGLE PIO1_13/DTR*/CT16B0_MATO/TXD| B8 _g s HPM POWER_ GATE_ EN
sias 0 oo LS_HIPWR _EN =~~~ o, ©2) 1 " _MAT2_USB_| _ |
HPM SWITCH—EN Isolation 32 31 MC_ATD F1l |PIO0_2/SSELO/CT16B0_CAPO PIO1_14/DSR*/CT16B0_MAT1/RXD| A8 ; 2s HPM VBUSFET EN %
Allows HPM to monitor QR _SWITCH_ EN 2s _HPM _PIO0_3 H2 |pI00_3/USB_VBUS PIOLl_15/DCD*/CT16B0_MAT2/SCK1| A4 BBPD_VCONN_EN | ooy 20 20 e 1|8 ¢|2
without creating leakage path. 61 34 15 I2C_PCH_1_SCL G3 |p100_4/SCL PIO1_16/RI*/CT16B0_CAPO| 22 _g XDP USB_EXTA OC_L OOy 14 16 62 63 6
61 34 15 I2C PCH 1 SDA H3 |pro0_5/SDA PTO1_19/DTR*/SSEL1| Bl SMC_PME_S4_DARK_L | oo 5 =
HPM SWITCH_EN L w6 | PTO0_6/USB_CONNECT*/SCKO PIO1_20/DSR*/SCK1| HL g BBPD_CON_DET_ L am =
CRITICAL Pull-up in U4600 2 [HPM_PIO0_7 @=—S7 | PTO0_7/CTS* PIO1_21/DCD*/MISO1| G8 g BBPD TIPU_EN [T 25 25 6
%4635 .s _HPM _PIOO0_8 F8 |pPIO0_8/MISO0/CT16B0_MATO PIO1_22/RI*/MOSI1|[ A7 g BBPD RPD EN o R
DMNS5L GZJIT(;Z 61 29 BBPD_SPI_ MOST F7 | PI00_9/MOSIO/CT16B0_MAT1 PIO1_23/CT16B1_MAT1/SSEL1| H4 g DP E8S5SNK_HPD oUTy 18 33 6
28 26 HPM_SWCLK E7 | SWCLK/PIO0_10/SCK0/CT16B0_MAT2 PIO1_24/CT32BO_MATO| G6 g, HPM VBUSFET OC L am -
D- V-Sense wp—28 {TDI/PIOO_11/AD0/CT32B0_MAT3 PIO1_25/CT32B0_MAT1| Al g HPM_VCFET OC_L am s
D+ V-Sense - C7 | TMS/PIOO0_12/AD1/CT32B1_CAPO PIO1_26/CT32B0_MAT2/RXD| G2 _g E8SHSMUX HS EN oy 27 20 29
HPMVBUS : VDET 34 29 28 I2C_HPM SCL @=—C8 | TDO/PTO0_13/AD2/CT32B1_MATO PIO1_27/CT32BO_MAT3/TXD| Cl g E85LSMUX DX EN oD 26 20
61 62 15 i 31 29 28 I2C_HPM SDA V| @B | TRST*/PTO0_14/AD3/CT32B1_MATL PIO1_28/CT32B0_CAPO/SCLK| H7 _g EB8SLSMUX RFU EN L o 26 28
From MLB = R40620 28 26 HPM_SWDIO @28 | SWDIO/PIOO_15/AD4/CT32B1_MAT2 PIO1_29/SCK0/CT32B0_CAP1| D7 g HPM_ PIO1_ 29 28
> D> VBUSFET_VDET LAAN 2 HPM_VBUS_VDET w26 | PTO0_16/AD5/CT32B1_MAT3/WAKEUP
P 64 29 28 BBPD_PD_EN @=—23 | PIO0_17/RTS*/CT32B0_CAPO/SCLK CKPLUS_WAIVE=NdifPr_badTerm
ofE, 2o y—HEM_UART RX 23 [PTO0_18/RXD/CT32B0_MATO USB_DP| HS gy USB HPM N CED » Polarity swap is intentional, required
2 @un—HEM_UART_TX @=—52 | PIO0_19/TXD/CT32B0_MAT1 usB_pm| G5 USB_HPM P 29 67 to support low-speed USB on LPC11U37.
04335 20 PPDCIN_G3H 29 BBPD_DET1 A F2 |p100_20/CT16B1_CAPO CKPLUS_WAIVE=PdifPr_badTerm
HPMVBUS : ADC 29 @M‘& PIOO_21/CT16B1_MATO/MOSI1
R4625! 20 BBPD_DET2_ A E8 |PIO0_22/AD6/CT16B1_MAT1/MISO1 XTALIN[ D1 - GND <M
274K 2 (o BBPD_DET2_B & 25 |PT00 23/AD7 @ 0 xraLour| El g TP HPM XTALOUT oD =
1% - > >
1/20W
MF
201, a o
¢
HPMVBUS :ADC1 HPMVBUS : ADC
R4626 1C4626 =
45.3Ks _L 0. 1UF
120w S 7T %%
201, 8380 60 43 11 34 20 20 26 _PP3V3R3VO_AON
-
L C4650: @ &
= 0.1UF — "
(SR
XSR-CERM 2 g8
. . 0201
SSP/IOH Steering Resistors U4650
HPMBB:SSPO = PCAL6416A
BBPD_RX_L_TX_H R4615 LAAN2 HPM_PIO0_3 NeyeSd INTx  VFBGA  po_of Al EB5LSMUX M SELO OO 26 29 29 PP3V3_G3H 1728 30 31
5 1720w MF 020T - c3 34 37 a2 a3
BS CRITICAL po_1 E85LSMUX_M_SEL1 26 26
HPMBB: IOH Addr=0x40(Wr)/0x41(Rd) ADDR — [B1
BBPD_SPI_SCLK R4616 1 2 PO_2 E85LSMUX_DX_FLIP 26 20 R4670
> D =R NN 531770 WF 0207 5420 25 _12C_HPM SCL 25 | scr po 3| 1 E85LSMUX_DEBUG_FLIP_L 26 28 100K
HPMBB: IOH 31 20 26 _L2C_HPM_SDA 24 | spa po_4| C2 LSMUX_ HPM SWD_E 26 28 /200
R4617 LAAAZ a2 po_s| DL E85LSMUX_SMC_SWD_EN 2 2 201
. _
5% 1/20W MF 0201 - RESET po 6 EL E85LSMUX_DEBUG_B_EN 26 28
HPMBB:SSP0 o .[P2 E85LSMUX RFU FLID L PsvouT_EN .
R4618 LAAN 2 HPM_PIO1l_29 eSS —— D 0 CRITICAL
5% 1720w MF 0201 p1 o/ B3 _E85LSMUX_M EN oD ¢ 2 %4635 bls
HPMBB : SSPO p1 1| B4 EB5LSMUX_DEBUG_A_EN 26 20 DMNSLOGVK=7 | |
o o 15 @uy—HPM_I2C_INT L R4621 0 1,52 HPM_PIO00_7 . P12/ D3 EBSHSMUX DP_ENL mymy o ver 3 | ]
HPMBB on-l5 v p1_3| BS EB85HSMUX USB_EN 27 28 29 50 62 64 H
H D4 E85HSMUX_ HS_ FLIP
Pl_4 28 29
:» oy BBPD_SPI_MISO R4622 D — p1 s/ D5 BBPD PD SEL CC2 - HE
4623 HPMBB: IOH p1 6| C5 3% PSVOUT_EN_L
R 1 2 2 7|4 EXPANDER _P1_7 =
/\N\/ 5 1720w MF 020T & P17 = =
10}
HPMBB:SSPO
R4624 1 2 HPM_PIOO0_8 o
NN 5770w —wF 0201 =
HPMBB:SSP0O0 - Use LPC SSPO SPI controller (PoR) PP3V3R3VO AON e 20 25 2a a1 s 60
HPMBB:IOH - Use LPC I/0 Handler for BB SPI (CYA) PD3V3 G3H T e £
PIOO_3 pull-down ensures MCU does not enter USB ISP mode when blank. PP3V3_SUS 121415 10 27 25 48 51 60
4640 NO STUFF PP3V3_S4 22 23 29 30 32 33 50 51 60
R 4.7K 1 2 HPM_PIOO_3 28 Domain
R4639 4.7K 1, A2 5% 1720 MF 201 ppy prol_29 2 R4650 100K 1 2 E85LSMUX_M_SELO BAON 2 20 20
5% 17200 MF 20T R4651 100K 1 2 0% 1720w MF 201 pgsyoMux M SEL1 AON 26 20
R4641 4.7K 1 2 HPM_VBUSFET_ EN 2 7 2 1 5% 1/20W MF 201 DX
4647 4.7K NN~—s3—T1770m WF 20T R465 00K 1 2 E85LSMUX_DX_FLIP AON 6 20
R . 1,\/\/\/2 BBPD_VCONN_EN 28 29 64 4653 100K 5 T720W MF_ 201
R4643 4.7K 1 , 58 1/20W MF 201 pppp TPU EN R465 1 2 E85LSMUX_DEBUG_FLIP L AON 26 2
NNN“—s—T770nWF 20T 28 20 6 R4654 100K 1 2 0% 1720w MF 201 pgs57,9SMUX_HPM_SWD_EN AON _ 26 25
NO STUFF Do not stuff if parasitic CC pull-down is active. R4655 100K 1 2 5% i iow ME 201 E85LSMUX_SMC_SWD_EN AON 26 20
R4644 4.7K 1 2 BBPD_RPD_EN 20 25 64 R4656 100K 1 2 ° 0w MF 201 gg571,5SMUX _DEBUG _B_EN AON 26 20 p— — TR}
R4645 4.7 1 2 :% i zgw WE zgi HPM_POWER_GATE_EN e R4657 100K 1 2 z% i zgw WE zgi E85LSMUX_RFU_FLIP AON 2 26 SR LRI A SYNC_DATEZ04/30/20
R4646 4.7K 1 2 W ME BBPD_PD_E woME :
RZ 2‘ g 77K T/70W WF 20T N 2o 20 o8 R4660 100K 1 2 E85LSMUX_M_EN BAON 2 2 Host Port Micro
- LAAAZ E85HSMUX_HS_EN 27 28 29 R4661 100K 5% 1/20W MF 201
R4648 4.7K 1 2 1720w MF 201 pg51,9MUX_DX_EN 1 2 o2 LSMUX_DEBUG_A EN AON 2 26
AA%Y% T/7200 WF 20T o R4662 100K 1 2o o EBOSHSMUX _DP_EN_L SUS 2720 Apple Inc <SCH_NUM>| D
For bring-up, allows default HPM SWD connection on RFU R4663 100K 1 2 z . 23: ﬁ 231 E85HSMUX_USB_EN SA 2720205062 6 19 .
RFU_EN_PD NOTE: Must be unstuffed before production! RA4664 100K 1 2 g E85SHSMUX_HS_FLIP SUS 20 2 ) <E4LABEL>
R4649 4.7K 1,72 oo E8SLSMUX_RFU_EN L 26 20 R4665 100K 1 2 o BBPD_PD_SEL_CC2 BAON 26 20 o NOTICE OF PROPRIETARY PROPERTY :
R L A LA oy N SHCLK o R e N AN o r—or BV UL EN L BON_e R g ~BRANCH>
R4638 470K 1,\/\/\/2 HPM_SWDIO 26 28 R4667 100K 1 2 EXPANDER_P1 7 G3H THE POSESSOR AGREES TO THE FOLLOWING:
5% 1720w MF 201 5% 1720w MF 201 i X i I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 46 OF 130
|l 4.7k pull-downs ensure signals are low when MCU <L All non-AON signals are open-drain to avoid leakage. II NOT TO REPRODUCE OR COPY IT
" boots to counter internal 10-85uA pull-ups. = Pl_7 in G3H domain for initial detection of G3H power. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- IV ALL RIGHTS RESERVED 28 OF 75
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8 7 6 5 4 3 2 1

E85 AC coupled signals NO_XNET CONNECTION=TRUE
R4725 1 - S E85 PCIe CLKREQ_L isolation
100 MF 201
R4726 2 PP3V3_s4 [ Q4700 PR3V S0
190 =T —T770W B = pMn32b2LFRd |
MF 201 DFN1006H4-3 [0
o 20¢gry— DP_E85SNK_AUXCH_P Cc4710 ll 2 DP_TBTSNKO_AUXCH_C_P 15 s NO_XNET CONNECTION=TRUE S”“*"&E;-
0.1UF 'l x5r-cERM 0201 a ™
o 26 DP_E K_AUXCH_ C4711 1|2 DP_TBTSNKO_AUXCH _C_N (pry 1 s MTZF—T— ~—IBT _CLKREQ L e
0.1UF || 388 _crrm 0801
GND_VOID
e 27 oy DP_E85SNK_ML_P<0> C4712 1,552 TryE DP_TBTSNKO_ML_C_P<0> ~mn: a 51651183 D
0 wF o 0%01" E85 B2B RECEPTACLE
6 27 DP_E85SNK_MIL,_N<0> C4713 2 DP_TBTSNKO_MI,_C_N<0> . 15 9 3 ¢ _PP3V3_SUS
NN\ g B et e =) 32527 1s
0 MF 0201
s 27 ¢opm DP_E85SNK_MI,_P<1> C4714 1|2 raue  DP_TBTSNKO ML _C_P<1> cym. R4750 R4AT727} C;E;B%AL
0.1UF I I 3% ceru 3801 51.1 100K
1 2 ) AA21-S054VAl
68 27 DP_E K_ML_N<1> 4715 1 io% DP_TBTSNKO ML _C_| <1> 5 e K18 0w 56 TSI
'1 F _ vV 2012
0.10F 1] x5k-cern 0201 0603 CRITICAL 7
e 2o _ DP_E85SNK_MIL,_P<2> C4716 1|2 rrye  DP_TBTSNKO_ML_C_P<2> rm: « CRITICAL F4700 e 5o _PP5V1_S4SW_CC2 2|q ol GND_VOTD
0.1UF! X5R-CERM 02%1 4A-32V o2 15 CID PCH_TBT PCIE RESET L 4 00 3 TRUE E85 HS DP ML1 N oD 27 <
4s 3 20 _PPDCI H o 1 2 6 5 E85_HS_DP_ML1_P .
s 2 _ DP_E85SNK_MI,_N<2> Cc4717 ll 2 — ey DP_TBTSNKO_ML_C_N<2> (m. . o0 43 3 28 CIN G2 ~TATTY - PPDCIN E85 SS 585 REU<2> . gg 2 TRUE F85 HS oD = *
0.1UF 'l xSr-cErM 0201 = 0603 o 2D -
Q4750 12 - MY RECR AEBHIS0:3 E85_TEST_ MODE_L 2T O P gg Eg?gﬂﬁ ﬁi g:;: o =
s 20 _ DP_E85SNK_ML_P<3> C4718 2 DP_TBTSNKO_ML_C_P<3> s e ST8487DB © £4 2 20 VEEED TRUE ouD > ¢
R A A vl D 1 0 O
ME 0201 BGA -l R4755? __(1:[‘}1,755 o (xy—=PCIE_E85 R2D P 16 |5 of1s E85_LS_P<2> T 2 o
o 2 __DP_EB5SNK_ML_N<3> C4719 . 2 DP_TBTSNKO_ML_C_N<3> - 35mohm max @ Vgs = -4.5V 330K ¢ T 1% « my—=PCIE_E85_R2D N 18 15 o1z E85_LS_N<2> D et
0 MF 0201 Max Ids = 4.9A 1/200 §5RTX°R CRITICAL 20 | 5 o290
241, 4750 e o @ 12 oxy—PCIE_CLK100M_TBT_P 225 gl TRUE USB3 EXTA D2R_P ED
¢ 2o __USB3_EXTA R2D_P C4720 1|2 USB3_EXTA_R2D_C_P am e D4A739 e o ez 12 (qry— PCIE_CLK100M_TBT N 24| 5 Gles TRUE USB3_EXTA_D2R_N D v
0.1UF | | 388 ceru 0301 PDCIN E85 SS DIV R - 26 [ 5 o8
e 2o __ USB3_EXTA R2D N C4721 1|2 USB3_EXTA_R2D C_N ams e y =PCIE_E85_D2R_N 28 [ 5 g ler E85_LS_P<1> D
0.10F I 398 cerm 0881 GDZ8V2BLP3 =PCIE_E85_D2R_P 30 [ 5 o2 E85_LS_N<1> e
R4756* 8.2V ZENER 32 15 o312
o 2 j—USB3_EXTD_R2D_P C4722 1|2 USB3_EXTD_R2D_C_P ams e 30K CRITICAL 3a |5 glas TRUE USB3_EXTA R2D_P an e C
0.1UF | | $3% ceru 0801 1/20m C4750 1 s oy E85_TEST_MODE_HPD 3615 olas TRUE USB3_EXTA_R2D_N ame o
o 2 B3_EXTD_R2D_| 4723 1|2 B3_EXTD _R2D_C_| 1 e 241, 1. our e s _PP1V05_S4SW 38 [ 5 o3z
0.10F |1 £33 ceru 3801 To: T 5146 29 20 27 23 25 11 1 3, _PP3V3_SUS a0 |5 G lae TRUE DP_E85SNK_ML_P<3>  rwm .
CERMB§8§ 2 = O E85HSMUX HS EN 42 00 41 TRUE DP_E85SNK_MIL_N<3> [T 25 o
= o4 62 50 20 7 Iy EB85HSMUX_USB_EN aa | 5 o143
1.2 h . L 46 | 5 ol4s TRUE E85_HS_DP_MLO_P oD 2 e
USB VBUS & BC 1.2 Charger Detection as [ ol TRUE E85_HS_DP_MLO_N o - o
60 50 20 _PPVBUS E85 50 | 5 ot49
60 45 41 34 20 20 26 _PP3V3R3VO_AON w50 _PP5V1_S4SW_CC1 52| 5 olse E85HSMUX_HS_FLIP an-
52 31 50 SMC_ONOFF_L 54 5 ols3 E85_RFU<1> GD
Cc4780 ¢ @ 3 58 o~ 57
0. 1U1§ _— VDDIO VBAT ~
xsn-cégm‘/’x 2 . .
0201 u4780 = =
PI3US](3:2381AGE PDVBUS_E85 1 0 o
TP_BC1P2_ VBUSOUT C4lveusouT vBUSIN| €5
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o1 20gry—USB_HPM_N A2 |pNg p-| BS: 2 USB_BCIP2 N — USB_BC1P2_N 26 20
MAKE_BASE=TRUE — = —<D
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2 VBUSFET VDET c3lysuspeT
20 2 oy E85LSMUX_M_SELO AHens B
GND
<
<
60 a3 a1 31 25 20 26 _PP3V3R3VO_AON
CRITICAL
¢ 74LVC1G08
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4 VDD
1U4DZO BEPD_SPI_MISO_BUE « s (Tgy—BBRD_IPU_EN 15 |14 N vconn1 En| 8 BBPD_VCONNI1_EN v 2o e
ah ea 28 BBPD_RPD_EN 17 frp_eN 5 BBPD_VCONN2_EN 1
> P ot 20 [y BBPD_VCONN_EN 9 | veomn BN VCONN2_EN oDy 0 e
fe 61 28 BBPD_PD_SEI_CC2 13 |pp_sEL_cc2
61 20 (I BBPD_PD_EN 2 |pp_EN
) 02 BBPD RX L TX H 20 | px/rx* :fTSIAKAL
TX level-shift and o e« BBPD_MISO_LS1V1 16 | mrso c 4750
= slew-rate control 61 28 BBPD_SPI_MOSTI 19 |most SLGAAP645AV
R4706! 1 C4705 2 (OO BBPD_SPI_SCLK 18 |scrk STQFN
120 1000PF 25 guy—BBPD _DET1 A 6 lper1 a
1/zé§ L] » BBPD_DET1_B 7 |pET1_B
X7R-1 BBPD_DET2_A 3
201, 0201 2o uy—BBPD_DETZ2 A ~~~ ° Iper2 A 10
wquy BBED DET2 B 4 lper n ce E83_ccl D e
2 BBPD_CON_DET L 14 con pET* cezl 12 E85_cCC2 D o o ————————————
L NO STUFF GND SYNC MASTER=DEV MLE SYNC DéT =04/17/201 A
- R47091 - 1 1 1
100 A 2€4700 C4706: |1 C4707 E85 FLEX CONNECTOR
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Bottom side contacts used
Pinout reversed from flex
51850854
CRITICAL
J4801
502250-8041
F-RT-SM
= R4802
:) R TPAD_SPI_MISO o = o
k3
1
=it rool:  mean ser e e Ragol
o D 510 o1t TPAD_SPI_MOSI_R 2 1 TPAD_SPI_MOSTI ame e
O 6
sz SMC_PME_S4_WAKE_L 715 O gg:g ggi %Lé i 1/;2:ow
Bge oD 5 o
£y s hao s e o — s
o] 12 B_TPADP
315 SMC_ACTUATOR_DISABLE L — SMC_ACTUATOR DISABLE L 130 5077 TP_Us 15 CRITICAL
HMARE BASE=TRUE o PP5V_S4 TPAD_F 20 1 2 TPAD_SPI_CLK ame e ,4801
72 40 34 3, SMBUS_SMC_3_SDA 15 o
a- =00 16 SMBUS_SMC_3_SCL am o 0 72 L Mow FERR-120-OHM-1.5A
18
1[5 015, SMC LSOC RST 261 s [RB3V3 G3H KBD F 2 (YYY\:_ PP3v3_G3H 172031 32 33 34 37 42 43 60
5 _PP3V3_G3H _KBD_F 21 [e; = = ’ o > MIN-NECK WIDTH=0.3 mm 0402-LF
o 22 SMC_ONOFF_L O 25 30 31 32 VOLTAGE=3 . 3V
5 _PP5V_S0_KBD_F 23 C)C 22 N
' Pry R PP5V_SO_KBD_F 50 R4870 C4801:
o] 26 SMC_LID 100K
27 o U 0 1 o2 0.1lufF ——
O 28 0w T
29 O /20 E]
o 30 e CERM 2
31 e 2201 402
33 o O 32
IS 80 3: TP_USB_VBUS_EN L 1 crrTICcAaL
37 e =
59[ 2 o 22 14802
O o 40 FERR-120-OHM-1.5A
41
o] 5 .PP3V3 S4 TPAD F 2 Y YY1+ pPP3v3 sS4 22 23 26 29 32 33 50 51 60
MIN LINE WIDTH=Q. Tmm 0402-LF -
d b 43 MIN NECK_WIDTH=0.2
« VOLTAGE=3.3V
WWW.Qazowx.com e @ c48021
0.1uF ——
i
CERM 2
402
L CRITICAL
L4803
FERR-120-OHM-1.5A
5 _PP5V_S4_TPAD F 2 (YY Y\l PP5V_sS4 38 47 53 60 75
MIN L. E T . mm
MIN-_NECK_WIDTH=0.2 mm 0402-LF
VOLTAGE=5V
C48031
CRITICAL CRITICAL 0. 1’%1; -1
F4800 L4800 g5y 2
3A-6A-9V-0. 050HM 30-OHM-5A 0
0 50 49 48 47 a6 43 35 _PPBUS_G3H 1N\ PPBUS G3H TPAD FUSED YV Y L= PPBUS_G3H_TPAD FLT
MIN MIN LI WID'
MINWECKWIDTH 0.1MM 0603 MIN _NECK_WIDT! .1MM £ CRITICAL
0603 VOLTAGE=8.7V VOLTAGE=8.7V =
1C4800 L4804
—— 0.1uF FERR-120-OHM-1.5A
S 488 ., PP5V_SO0 _KBD F > (YYY L __Pp5v_so L6 17 25 59 a0 4e 45 47 49 3
XwW4801 GERM MIN LINE WIDTH=U.5 mm 80
SM 402 MIN_NECK WIDT! 0402-LF
i W _GND_ACTUATOR VOLTAGE=SY
MENRECRWIBTH=0 : SH Cc4804:1:
-4 VOLTAGE=0V .1uF ——
- 89 T
CERM
402
_ p— —————
BYBASESJAES SYNC MASTER=392 DEVMLE SYNC_DATE=03/267201
BYPASS=J4801
SMC_LSOC_RST 5, » Keyboard & Trackpad Conn
SMC_ONOFF_L . 30 31 32
SMC_LID 30 31 32 rero——
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U5000
TM4EA231H6ZXRI
BGA
o0 1uggry—LPC_AD<0> =220 | PL3 symG1 oF 2 PE3[ G4 g SMC PBUS VSENSE am s s
o 1CETY LPC_AD<1> > B13 | pr2 PE2| G3 - SMC_DCIN_VSENSE am s s
68 u@ﬂ_lm—“& PL1 pE1| G2 SMC_BMON_ISENSE 33 35
o0 11ggry—LPC_AD<3> PEDGEE LR ) pEO| G @=—SMC_DCIN_ISENSE am s
o 17 oy LPC_CLK24M_SMC - H10 | pys pp7| C2 o, SMC_HS_COMPUTING_ISENSE 33 35
68 14 LPC_FRAME_L - €12 | prg pp6| C3 NC_SMC_ACC_PWR_VSENSE 33
18 SMC_LRESET L - C13 | prs pp5[ Al - NC_SMC_P1V05S0_VSENSE am > PP3V3_G3H 17 28 30 32 33 34 37 42 43 60
15 LPC_SERIR! oD 21(1) PM4 ppal A2 - SMC_CPU_VSENSE am s s fr—
PM_CLKRUN_L (OD) - PM2 PES|_A3 @ NC_SMC_WLAN_ISENSE am =
D> LBC_PWRDWN_L IR oot pE4| B3 NC_SMC_PPBUS_TPAD_ISENSE +m s 30-OHM-1.7A
13 U} SMC_RUNTIME SCI_ L - G12 | pyy pB4| A4 - NC_SMC_CAMERA_ TISENSE am = ° 1 2 PP3V3 S5 SMC VDDA
64 15 MC_WAKE_SCI_L B11 | prS pB5| B4 _SMC_P _ISENSE 33 0402 gingg%ng%DTH 0: TR
pp3| D¢ o, NC_SMC_1VBPWR_ISENSE am = N N N N IR5002 . 1C5001
53 34 SMBUS_SMC_0_S0_SCL op D13 | pB2/12C0SCL pp2| D3 NC_SMC_ACCPWR_ISENSE - __(EEFOOZ __(551%93__(551%94__C51%95 g 006 1M f— ?8.%1UF
5 MBUS_SMC_0_S0_SDA D D12 | pp3/12C0SDA pp1[Cl @ SMC_ACC VSENSE am s T 2%, gy - Ig¥ - Ig¥ 133 3720w 2 19V coru
- SMBUS_SMC_1_S0_SCL op N4 ] pas ppo|_B1 NC_SMC_PANEL_ISENSE 5 2 XK 2 XSR-CERM |2 XSR-CERM |2 XSR-CERM |2 XSR-CERM 201 U5000 0201
34 14, SMBUS_SMC_1_SO0_SDA oD L5 | pa7 pro| _H4 - NC_SMC_P1V1_S0_ISENSE am TM4EA231H6ZXRI
16 5 SMBUS_SMC_2_G3_SCL op N10 | pre PK1[ H3 o SMC_P1V2S3_ISENSE oo J_ 1 S
15 31T SMBUS_SMC_2_G3_SDA (OD) P K8 | pr7 pr2| H1 - NC_SMC_OTHER_HI_ TISENSE am s = o = SMC RESET L Fl B9 SMC TCK
a4 30, SMBUS_SMC_3_SCL op N9 | pgo px3|_H2 NC_SMC_P1V05SUS_ISENSE . 5900 57 (—-SMC_RESET L g FlI4RsT+ PES;EWCLE;TP: 2 SMC_TCK 26 32 37 62
9 ca P WD I ‘TM: 26 32 37 62
34 30, SMBUS_SMC_3_SDA oD M9 | pc1 PE7, - NC_SMC_P3V3S5_ ISENSE 33 1C5007 1C5008 1C5009 2 22 | SMC_WIFI_EVENT L A11 | pxa PC3/SWO/TDO|_CL0 SMC_TDO N C
o, NC_SMBUS SMC 4 _ASF_SCL op L9 | pg2 pE6| C5 NC_SMC_BMON_DISCRETE_ISE 3 0.1UF —— 0.1UF —— 0.1UF TsMCc WAKE 1. mi3) B10 SMC TDI
N - - *
63 MB 4 _ASF_SDA D L8 | pG3 pNi1| _BS MC_LCDBKLT_ISENSE s 19% - i8% - 18% NC SMC HIB L o WAKE PC2/TDI] 32
*
a SMBUS_ SMC 5 G3_SCL _ op N5 | pce PNO| AS SMC_CPU_ISENSE Jess RORE 2 XSR-CERM |2 XSR-CERM |2 XSR-CERM — AR HIEoMIT TABLE B
s SMBUS_SMC_5_G3_SDA op M5 | pg7 SMC CLK32K PMIC . it _ we| B e
OMIT TABLE pe7| M1 PU_PROCHOT L o5 aa o " NC SMC XOSC1 K12 igzﬁf
“@ NC_SMC_FAN 0_CTL 113 pu6 - pce| N1 g, SMC VCCIO_CPU_DIV2 am = T NOTTEST=TRUE | vppa|_F3
o om—NC_SMC_FAN_0_TACH - P11 PM7 pcal M3 PM_THRMTRIP L 15 32 66 SYSCLK_CLK12M_S F13
NC SMC FAN 1 CTL =12 | oxs o SPI_DESCRIPTOR_OVERRIDE L - o HEW_MSE osee E1 PP3V0_S5 AVREF SMC
o= P e (100
[ NC_SMC_FAN_1 TACH - B12 | pg7 pJs| B6 CPU CATERR L 6 64 66 NO_TEST=TRUE oscl VREFA+ - 33
33 SMC_TOPBLK_SWP_TL - K4 | pn2 pJa| A6 - SMC BT PWR EN B 2 s VREFA-
SMC_SENSOR_PWR_EN a9 VBAT XW
B = — e PA2/SSTOCLK| N2 PMIC_PWRBTN_L 6 56 GNDA E: % GND SMC AVSS , 55”9 010
2 (ot} NC_SMC_SYS_KBDLED - L12 | pNg PA3/SSIOFSS| N3 - SMC_DSW_PWRGD oD > = VDDS GNDA| 3
@y SMC_ACTUATOR DISABLE L * M12 | pys PA4/SSIORX| L4 SMC_DELAYED_PWRGD - s Ziﬁz enol 210 PLACE,NEAR=05000-A1=4MM| ]
o @om—NC_SMC_FAN_4 _CTL o131 Pre PAS/SSTOTX[ M4 g SMC PROCHOT o 2 o F7 | vpps GND|_D5
64 63 _SYS ONEWIRE L11 | pN7 T8 b6 1
SMC_CLK12M_ EN K3 2 ppo| E11 SMC DEBUGPRT RX L 26 32 64 67 VDDS GND
17 oo P PH 2= DLt R A W)z G6 D9 1 1
o 13 qumSMC_PCH_SUSACK_L (op) - K2|Pu3 pp1[ D11, SMC DEBUGPRT TX L BTD = o o e DN DI C5001%8 (EEFOZI
pB6| E3_____o NC_SMC_SYS_LED o oo opos Mo g% 8%
- :
@y CPU PECIT R~~~ ey Sl pB7| E4 NC_SMC_GFX_THROTTLE_L o - VDDz ;“” = SRICERM 2 X5R)
SMC_PECI L <7y vop ND————
32 QUI—22% = J6 H7 E10
h pro| L10 o SPI_SMC_MISO e vppS (e =S
SMC CHGR INT L J10 1 N11 - SPI SMC MOST GND BYPASS=U5000.D2:D1: 1MM|
64 43 - PPO PF - oo 57 6 PP1V2_S5 SMC VDDC D7 | vbpC GNp|_E2
5 C>—SMC_DP_HPD L - H12 | ppy pr2| N12 g SPI SMC_CLK oD 37 e MIN LINE WIDTH 19 | vope enpl G5
20 22 SMC_PME_S4_WAKE_L K6 | pp2 pr3| M1l g SPT SMC_CS_L oD o e VoL TAGEET 39 e VDDC ol as
wo[my SMC PME S4 DARK L g 911lppg pra| K10 o S5 PWRGD am 2y ol €2
i SMC_AID - 12| prs prs| 110 PM_PCH_SYS_PWROK 1 16 a6 vpe D) B
ED—SMC - _ECH_SY3_ 313 | yope onp| 18
32 32 (I SMC_SENSOR_ALERT_L (OD) > X7 | pps o 5
ND|
6 a3 SMC_CBC_ON - 27 | pp6 pGal M8 TS_HIPWR_EN 26 43 64
J6
2 % D—SMC_LID ; 16 | pp7 pGs| N8 ¢ NC_SMC_GFX_OVERTEMP am - GND =
GND
J8
o » @—SMC_PCH_SUSWARN_L - D2 | poo pHO| L2 g ALL_SYS_PWRGD am e o By
e a2 SMC_PMIC_INT L - D1 | po1 pui| L1 o SMC_THRMTRIP o = GND
- -
35 32 SMC_BC_ACOK - Fl)po2 =
2 1 OO PM_SLP_SO_L ; M6 | po3 pH4| K1 PM_PWRBTN L 13 16 LACE NEAR=US5000.D6:5MM ~ PLACE NEAR-U5000.K13:5MM PLACE NEAR=U5000.J6:SMU _ PLACE NEAR-US000.J1:5MM
45 13 PM_SLP_S3_L - N6 | po4 pHs| I3 PM_SYSRST L 1317 PLACE NEAR—USOOO .D6:5MM PLACE_NEAR=U5000.KI3:5MM PLACE NEAR=U5000.J6:5MM PLACE_NEAR=U5000.J71: 5MM
151 ory—PM_SLP_S4_L - L7 | pos pr6|_JI2 o MEM_EVENT L oo aD =
s PM_SLP_S5_L - 7] P06 pH7| J4 MC ADAPTER E 13 32 1C5010 (*C5017 |*C5015 5016 (1C5014 (1C5012 1C5013 1C5011
o SMC ONOFF L o W07 = I;0U0F —— §O.§OUF — ?8.%1UF — ?8% UF —— % LOUF —— ?8'%1“ 4 ?8% ?8'%1“
O - - - - —_ —_ - —_
pyo| D8 = SMC_OOB1_D2R_L ) 2 s 2 garY 2 RaRY 2 %3k-cERM |2 XSR-CERM |2 3R 2 x8k_CERM |2 XSR-CERM |2 X5K-CERM
. SMC RX L. - 13 | pa0/UoRX AEY - SMC_OOB1_R2D L D 5 o 0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
= om—SMC_TX_L - K5 | pa1/00TX pg2| B8 o, SMC_PMIC_RSMRST_ L am =
P33 C8 o SMC_PM RSMRST L 5 =
- oD =
6 TP_SMC_PWRFATIIL,_WARN_L (OD) E13 | pr7
o 22 oum}—SMC_WIFI_PWR_EN E12 | pre pu3| G13 g PM BATLOW_L oD
NOTE:
SMS Interrupt can be active high or low, rename net accordingly.
If SMS interrupt is not used, pull up to SMC rail.
NOTE: =392 DEN ~oriieord A
Unused pins have "SMC_Pxx" names. Unused Wﬂjg REVILE SYNC DATEZ10/11/2013
pins designed as outputs can be left floating, SMC
those designated as inputs require pull-ups.
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RSMRST:DIRECT

R5130
« Co—BMIC_RSMRST L o 1,92 _PM RSMRST L oD =
RSMRST : SMC o RSMRST : SMC
R5131* ohE 'R5132

0 0
5% 5%

1/20W 1/20W

ZDZDl

SMC_PM_RSMRST_L

"Buttons"

29 30 31 32

Debug Power

OMIT

1

R5116
PLACE_StDE=BOTTOM _0
1/10wW

LF

0603-ZERO-HGT
SILK_PART=PWR_BTN

g PLACE_SIDE=TOP
1/10w

LE
20603-ZERO-HGT
SILK_PART=PWR_ BTN

62 a3 35 32 1 _SMC_BC__ACOK — SMC_BC_ACOK
— MAKE_BASE=TRUE

66 41 31 BT CPU_PROCHOT_L

SRS

B2 k-7

3132 35 43 62

32 31 26 .OSMC_PME_S4 DARK_L — SMC_PME_S4_ DARK_L 28 31 32
MAKW—————————w ASE=TRU —

R5112

22
68 13 PM_CLK32K_ SUSCLK R1 2 SMC_CLK32K_PMIC 31 64
o “PLACE_NEAR=00500.B27:5.1mm V V V 5% 1/20W MF 201 oD

6| D
S0T563
ﬂ VER 3
N
s G|z
£ SMC_PROCHOT am oo

Tyle

B2 evk-7

SOT563

VER 3

31 32

st 4640 52 17 16 15 11 0 g _PRLVOS_S0

From SMC

31

61

61

37

37

35

SMC12 PECI Support
PP1VO05_S0 8% 11 15 16
LI L L
CRITICAL
5150 | pJ3
DMN32D2LFB4 | D
PRI |
B e
&
1le ™ st3
R5152
0
5%
1/20w
MF 1NOSTUFF 1
0201 5153 R5151
1.6K 330
5
V20w V20w
e i
201 201
L 1 -
R5134
31 CPU PECI R g 1 43 2 CPU_PECT @ g6
ro stc NOSTUFF st
105134 2 From/To CPU/PCH
47PF 2ot
3%y
2 coc
0201
PLACE_NEAR=Q5150.2:5MM
60 43 42 37 34 33 31 30 20 17 __PP3V3_G3H
60 5150 33 30 29 20 25 22 _PP3V3_S4
29 24 231817 10 13 12 1 °_PP3V3_S0
BRBELBRIBYSG
.. _MEM_EVENT L R5114 10xNQ STUEF
320 SMC_PME_S4 _DARK L R5167 100K : p o® 1720W MF 201
5 2. SMC_WIFI_EVENT L R5168 100K . p o® I1720W MF 201
v »n _SMC_PMIC_INT L R5169 100K . p o® I1720W MF 201 _—
20 20 SMQ_QHOFF_L ;5_» 0 10K 1 2 5 1720w MF 20T
5 2 _SMC_SENSOR_ALERT L R5172 10K 1 o °% 1720w ME 201
31 3 _SMC_LID R5171 100K 1 2 5% 1720W MF 201
5 _SMC_TX L R5173 10K 1 2 0% 1720W MF 201
. _SMC_RX_L R5174 100K : 2 2% 1720w MF 201
3126 _SMC_DEBUGPRT _TX L R5175 20K 1 g 5°e 17200 ME 20T
3126 _SMC_DEBUGPRT RX L R5176 20K 1 2 0% 1720W MF 201
51 26 _SMC_TMS R5177 10K o °% 1720w ME 201
. _SMC_TDO R5178 10K 1 2 5% 1/720W ~MF 201
5 _SMC_TDI R5179 10K p o 1720w ME 201
26 _SMC_TCK R5180 10K 1 , 5% 17200 WF 0T
52 » _SMC_BC_ACOK R5187 100K 1 o o® 1720w MF 201
31 26 _SMC_AID R5192 2.2K, p °% l/20w Mr 201 B
5 1720w MF 20T
_—
31 1» _SMC_ADAPTER_EN R5185100K 1 2
22 21 _SMC_THRMTRIP R5186 10K 1 2 o% 1720W MF 201
.. _SMC_DELAYED_ PWRGD R5191100K , p o® 1720W MF 201
5% 1/20w MF 201
— — — A
SYNC MASTER=J92 DEVMLE SYNC Dw
SMC Shared Support
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35 33 1 _OMC_PBUS_VSENSE — M§ID(/IC PBUS VSENSE 3133 35
TROE
35 33 31 _SMC_DCIN VSENSE — SMC DCIN VSENSE 3133 35
— MAKE_BAS TROE
15 33 1 _SMC_BMON_ISENSE = BMON ISENSE s s s SMC AVREF SUPPlY
2 22 n _SMC_DCIN_ISENSE — sMC DCIN ISENSE 2 s U5265
— MAKE BASE-TROE REF3330
35 33 1 _SMC_HS_COMPUTING_ISENSE SMC Hs COMPUTING_ISENSE . s s QFN
MC A PWR E E_— N ‘B:ISE_TA PWR ENSE CRITICAL
» NC_SMC_ACC_PWR_VSENSE— NC_SMC _ACC_PWR_VSENSE ___
e = = = = — MAKE_BASE=TRUE —NO_TEST-TRUE = 60 43 42 37 34 32 31 30 28 17 _PP3V3 G3H 21N our| & PP3VQO_S5 AVREF SMC_ .,
33 31 MC_P1 ENSE— MC P1 ENSE 3 33 . MIN LT WID'
- - - — MAKE_BASE=TRUE ~ NO_TEST=TRUE NCO_)(NC
, _SMC_CPU_VSENSE — SMC_CPU VSENSE 1 2
3533 3 = 3133 35 N01?<NC D
5 5 NC_SMC_WLAN_ISENSE — NC SMSC WLAN ISEN%E < s Ngz_xs NC
MAKE_ BA. NO_TEST=TRUE 1 Nt —X NC 1 1
. » _NC_SMC_PPBUS_TPAD ISE.NS]BIC sSMC PPBUS TPAD_ISENSE a1 » C?ZO%% 1 A Neal NG C5120%g 1 __%:512[1?:7
- = = = MAKE_BASE=TRU —  NO_TEST=TRUE . zg% _— 5 8y T T 1 '%,
, NC_SMC_CAMERA ISENSE— NC SMC CAMERA ISENSE n 6.3V -3V
e _ BASE=TRUE NO_TEST=TRUE ” 020)1(_’} 2 - cm&%a}z(?} 2 2 )éggICERM
33 21 NC_SMC_P3V3S0 ISENSE— NC SMC P3V3SO ISENS 3133
) TEST=TRUE
33 n _NC_SMC_1V8PWR ISENSE— NC SMC 1V8PWR ISENTSE . GND %MC AVSS 31 35
33 1 NC_SMC_ACCPWR ISENSE— NC SMC ACCPWR ISENTSE . %gﬁ?&g%gwlDTH 0:2 MM
35 33 1 _OMC_ACC_VSENSE — SMC ACC VSENSE 3133 35
— MAKE_BASE=-TRUE
33 51 _NC_SMC_PANEL_TISENSE — NC SMC PANEL ISENS 31 33
._BA ) TEST=TRUE
3351 NC_SMC_P1V1_ SO0 ISENSE— NC SMC PlVl S0 ISE'E:ST — _—
- .~ — VAKE_BASE-TRUE _____ NO_TEST=TRUE
433 n SMC_P1V2S3 ISENSE 3f°*_ SMC P1V2S3 ISENSE — SMC_P1V2S3_ISENSE s 33 46
— MAKE_BASE=TRUE _
330 NC_SMC_OTHER_HI_ ISENSE NC_ SMC OTHER_HI ISTEZN‘EE’:I‘RUE 31 33
- —  —  — — VAKE_BASE-TRUE ___ NO_TEST=TRUE
3351 NC_SMC_P1V0O5SUS_ISENSE NC SMC P1V05SUS IST!E]E:NE B
- . — MAKE_BASE-TRUE _NO_TEST=TRUE
33 n _NC_SMC_P3V3S5 ISENSE— NC SMC P3V3SS ISENTSE r=rxoE
55 5 NC_SMC_BMON DISCRETE_ISENSEMC BMON DISCRETE ISENSE o 5 wmmmyg g PP3V3_S5
- . — MAKE_BASE-TRUE _____NO_TEST=TRUE 757 a7
33 n NC_SMC_LCDBKLT ISENSE— NC SMC LCDBKLT ISENS 31 33
) TEST=TRUE 1c:5280
41 33 31 _SMC_CPU_TISENSE a4 33 31— SMC CPU ISENSE SMC_CPU_ISENSE 1 33 aa 1UF
— MAKE_BASE-' NO_” TEST=TROE— . —  — ?'%
2 X§K—CERM
o 0201 C
vce
1 35 33 31 _SMe E R _PWR_E —  SM R_PWR_E 3133 35 64 U5280 =
MAKE_BASE=TRUE 74LVC1G0O7GF
S0T891
 (Ir>— ¢ SMC_DSW_PWRGD 2)a 'I> vla PM_DSW_PWRGD  grom, 51 4
NC %4 ¥CrITICALNCE X NC
'R5280 GND
PP3V3_S5 100K )
46 37 3322 17 16 15 13 11 8 = 5%
7538 88 33 51 &y 1/20w
MF
250 5201
1
Top-Block Swap ic?:.st =
)
2 X§K—CERM =
PP3V3_S0 1112 13 18 17 18 23 24 29 32 o 0201
5473513630736 187785730795 %7s -
vce
46 31 16 [T ALL_SYS_PWRGD 31la U5250 -
N 74ch1(_.~,57 4 P1V05_ULO_L oD
S0T891
75 46 1 13 (I PM_SLP_SO_L 6|c CRITICAL
&ND Truth table
o ASPGD SO0_L ULQ L P1V05_SUS
0 0 1 1.05Vv
1 0 1 1 1.05v
= 1 0 0 0.95v
NOSTUFF 1 1 1 1.05v
R5250
_PP3V3_s4 22 23 20 29 30 32 33 50 51 60 N
1; 5%
R5220 17200
100K 0201
37
1/20w
MF
5201
SMC_DP_HPD L fmm =
CRITICAL
5220 o3
DMN32D2LFB4 |
DFN1006H4-3 K
SYM_VER
I e R
%
e sh; NOSTUFF
61 20 10 [Ty DP_EB85SNK_HPD | R5215
L 100
1 14 (I PCH_SML1ALERT_ L IANA 2
5%
1/20W
MF
R5213 2
36 NAND_ OVERTMP_ALERT L 1 100 2 L
5%
1/20W
201 R5214
+ (o> CPUTHMSNS_ALERT_L L L00
p— ———
NOSTUFF 1/52:9“7 SYNC MASTER=J43 MLE SYNC DL\T =10/24/201
22 23 28 29 30 32 33 50 51 60 3
R3211 = SMC Project Support
+ [y CPUBMONSNS_ALERT L 1 2 SMC_SENSOR_ALERT L o :: =2
1/52%uw A le Inc <SCH_NUM> D
201 PP .
a0 g SMC_DME £4 WARE L =] NOTICE OF iROPRIETARY PROPERTY DRl
3 = .
130 22 SMC_PME_S4 WAKE_L e SMC_ PME_S4 WAKE_L 22 1 *
o120 33 D——=55 — MAKE_BASE=TRU! o IHE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
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Wildcat Point LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
29 24 23 18 17 15 13 13 13 s BR3V3 S0 43 42 37 34 33 32 31 30 28 17 BB3V3 G3H
DAUDRBRENANG 3
Pullups are on eDP
; ; R5300* 'R5301 connector page and R5380" 'R5381
Wildcat Point LP smc Internal DP smc Battery Charger
1K 1K gated by EDP_PANEL_ PWR 2.0K 2.0K Y g
5% 5% - - J8300 5% 5%
U0500 1/20w 1/20w U5000 s Tabl U5000 1/20w 1/20w BANSURI - U7100
ee al e
(MASTER) 201, 2201 (MASTER) ( ) (MASTER) 201, 2201 (Write: 0x12 Read: 0x13)
66 34 16 14 SMBUS PCH CLK 72 53 34 31 SMBUS SMC 0 S0 scL —  SMBUS_SMC_0_SO_SCL 31 34 53 43 41 34 31 SMBUS SMC 5 G3 scL —  swmus suc s 63 scr 3134 a1
HAKE_SASETROE HAKE_SASETRUE = 7 72 axe_saseemaos = EER ] D
68 34 16 14 SMBUS PCH DATA 72 53 34 31 SMBUS SMC 0 S0 SDA SMBUS_SMC_0_SO_SDA 31 34 53 43 41 34 31 SMBUS SMC 5 G3 spa SwBus suc 5 G3 spa 3131 a1
MAKE_BASE=TRUE MAKE_BASE~TRUE — 72 72 uaxe_pass~TRUE — a3 72
1 1 L 1 L
Battery
XDP Connectors 6950
3695
Battery
J1800
(MASTER) Battery Manager - (Write: 0x16 Read: 0x17) P SMBUS SMC 5 G3 SCL 3134 a1
= B3
65 31 16 14 SMBUS PCH CLK = SwBus suc 5 G3 spa 3134 @
B3
68 34 16 14 SMBUS PCH DATA — .
)
e
(* = Multiple options)
J43 Ja1
Internal DP
Samsung LGD |Samsung LGD AUO
Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N ¥ * ¥ *
Parade T-con - (0x10-0x1F or 0x30-0x3F) ¥ N * N *
DVR - (Write: Ox4E Read: O0x4F) Y Y Y Y N
Wildcat Point LP SO I2C "1" Connections SMC "2" SMBus S3 Connections SMC "3" SMBus S0 Connections
43 42 37 34 33 32 31 30 28 17 BB3V3 G3H 29 24 23 18 17 15 13 13 13 8 BE3V3 SO
60 60 53 47 46 40 36 35 34 33 32
Wildcat Point LP HPM R5370¢ 1R537 R5390! R5391 Trackpad
sme 2.2K 22K PMICS sme 2.0K 20K
V0500 S0 Pull-ups on PCH page 16 v4600 ) Se s oy 34800
U5000 1/20w 1/20w U7400/U7600 U5000 1/20w 1/20W
(MASTER) (Write: 0x?? Read: 0X??) MF MF MF MF (Write: 0x90 Read: 0x91)
(MASTER) 201, 2201 (See Table) (MASTER) 201, 2201
64 30 26 15 L2C_PCH 1 SCL — I2C PCH_1_SCL 15 28 34
MAKE BASE=TRI = B 45 46 34 31 SMBUS smc 2 G3 scr —  swmus suc 2 63 scr 31 31 46 40 31 31 30 SMBUS sMc 3 scr — SMBUS SMC_3 SCL 30 31 34
- L B ep— — a8 72 72 nxe seseeron — b
603 2015 I2C_PCH_1 SDA I2C_PCH 1_SDA 1 2 s Fre— ws_one_
MAKE_BASE=TRUE — 63 48 46 34 31 SMBUS SMC 2 G3 SDA —— SMBUS SMC 2 G3 SDA 31 34 a6 40 3a 31 30 SMBUS SMC 3 SDA — SMBUS_SMC_3_SDA 30 31 34
- | | 72 uaxe_pass~TRUE — a8 72 72 uaxe_pass~TRUE — a0 72 f—
1 L ) L
RIO
J6799
(Write: 0x?? Read: 0x??)
— SMBUS SMC_3 SCL 30 31 34
= 183
— SMBUS SMC_3 SDA 30 31 31
= 183
L
Wildcat Point LP SO "SMLink 0" Connections HPM Master Bus B
53 PP R A
FE R R R R S SMC SO "1" SMBus Connections 60 43 41 29 28 26 3V3R3V0 AON
; ; R5310! '‘R5311 20 24 23 15 17 15 13 13 11 g BR3V3 SO R5340° 1R5341
Wil P Lp BHPFELREELS HPM I Expan r
ildeat Point 8.2K 8.2K 2.0K 2.0K /0 pa de
5% 5% 5% 5%
00500 1723w 1720w LPC11U37 - U4600 /200 1/200 PCAL6516A — U5350
. N e e .
201 201 MASTER Write: 0x40 Read: 0x41
(MASTER) 2 2 sMC R543 67% 1}57%6 1 CPU Temp, Inlet, DDR, BMON THR ( ) 2012 220 ( )
68 14 SML _PCH 0 CLK Y 5% 34 29 28 _12C HPM SCL — I2C HPM SCL 28 29 34
MAKE_BASE~TRUE U5000 1/23;{ l%u‘/qzow EMC1704-02: U5800 MAKE_BASE=TRUE
68 14 SML _PCH O DATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99) 34 29 28 _L2C_HPM SDA —_I2C HPM SDA 28 29 34
HAKE_ShSETRE AKE._BASE-TRUE =
1 36 34 31 14 SMBUS SMC 1 S0 scL —  smpus smMc 1 so scr 14 31 34 36 53 68|72 ] L -
72 88 53 yaxs_passeTRoR —
36 34 31 14 SMBUS SMC 1 SO SDA —_— SMBUS SMC 1 SO SDA 14 31 34 36 53 68|72
72 68 53 uaKE BASE=TRUE _—
e . . BCl.2 Detector
. . . . PI3USB9281 - U5680
Wildcat Point LP SO "SMLink 1" Connections i
(Write: Ox4A Read: 0x4B)
NAND Temp Sense
—_ I2C_HPM SCL 28 29 34
HPAOO33AT: US880
(Write: 0x92 Read: 0x93) — I2C HPM SDA 28 29 31
—_— SMBUS SMC 1 S0 SCL 14 31 34 36 53 68|72 L
Wildcat Point LP SMBUS SMC 1 SO SDA 14 31 34 36 53 68|72
uU0500 L A
(Write: 0x88 Read: 0x89) SYNC MASTER=J43 MLB SYNC_DATE=10/24/201
.
SwBus suc 1 S0 scr —
ST = ALS SMBus Connections
36 34 31 14 SMBUS SMC 1 S0 SDA — J4002
Hay
Write: 0x72 Read 0x73 <SCH NUM>|D
| { ) Apple Inc. -
— _SMBUS SMC 1 S0_SCL Ta <) <E4LABEL>
MLink 1 is sl TICE OF PROPRIETARY PROPERTY:
SMLin is slave port to __ sMBUS SMC 1 S0 SDA w o NOTICE O (o) (o)
_— 36 53 68 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
access PCH PROPRIETARY PROPERTY OF APPLE INC.
L THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 53 OF 130
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 3 4 OF 7 5
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POR VOLTAGE / CURRENT SENSORS : TO BE USED IN PRODUCTION

ICOR : COMPUTING High Side Current Sense
VPOR: PBUS Voltage Sense Enable & Filter
MAX VAiff : 24 mv 29 24 2318 17 15 13 12 13 3. _PP3V3_S0
REPRLREEYEG
Q5 4 0 0 GAIN : 100X
NTUD3169CZ PLACE NEAR-RS5450: 51 BYPASS=U5450.3: : 5SMM
S0T-963 - ) « 1C5450
N-CHANNEL 6 _PBUSVSENS_EN_L - —— 0.1UF
N 19%y PLACE_NEAR=U5000.B3:11lmm
60 48 46 45 4
uUs5450 CERM-X5R
RS{IO%%I mazla 6 I;;OSI HS_LOMPUTING_IOUT ?453%;}5 SMC_HS_COMPUTING_TISENSE
+ 3 oD—SMC_SENSOR_PWR_EN 2 H IN-  SC70 our e L' I
64 - - - 1/20wW CRITICAL /1% PLACE_NEAR=U5000.B3:11mm
MF 1 1/20w 1 4
1 201, IN+ (100v/¥) rerll ¢ R5451 b4 C5455
J_ 3  PBUS SO VSENSE Max VOut: 3V at 10.44V Input 2%I§ pu— 00'22UF
GND . =3V
= 60 50 15 49 47 45 43 55 20 _PPBUS_G3H - 3 Vg FLACEMENT NOTES: |? &%,
R5403 2 Place close to SMC GND_SMC_AVSS ., 4 4
5 tli%BK PLACE_NEAR=U5000.E2:11MM (For R and C)
47 46 43 35 30 _PPBUS G3H L7zow T
60 50 4 , RTHEVENIN = 19530 Ohms =
P-CHANNEL SMC_PBUS_VSENSE gz 31 3 d - f
R5401! PLACE_NEAR=U5000.E2:11MM Nee to Set galns Or ULX
100K 1
1/020%%, PLACE_NEAR=F7140.2:11MM R274 %?{ 1 C5 4 0 4
. - 0.047UF . . : .
o, 1238 S T 0 EMC1704 Computing High Side Gain. Stage
2!3117‘ 2 )2(g§ PLACE_NEAR=U5460.3:1mm
2
PBUSVSENS_EN_L_DIV e aves s 210 1 15 1 12 i F_PP3V3_S0 xw3 160
31 33 38 DEDRERBESS L5 ISNS HS GAIN P o
VDOR: DC-In Voltage Sense Enable & Filter:c: wausoo.sziim R5462
1K
1C5461 17260
05410 == QgL UF 201,
NTUD3169CZ S &%y
Nsc();];%a%L 812'313“{1-}‘51‘ { ISNS _HS GAIN N oo 56 75
—CHANN. 6 DCINVSENS_EN_L
— 1
R54 121 PLACE_NEAR=R7150:5MM | R54267%
SMC_BC_ACOK 2 137K + 1/2é§
% 8 OD—== 1/200 ) U5460 201,
ZMI{ Max VOut: 3V at 21V Input CKPLUSiwAIVE=Nd1fPrﬁbadTerm INA211
1 Otz 7335 LISNS_HS COMPUTING_P 5)rn- SC70 ~ our |6 ISNS_HS_GAIN_OUT
J_ 3 DCIN_S5_VSENSE CKPLUS_WAIVE=NdifPr_ badTerm CRITICAL
= 733 _LSNS_HS_COMPUTING N 41y RerFl 1 'R5463
= = (500V/V)
R5413' 20K
27.4K GND i/20w
: 1288 5 3
2 26 _PPDCIN G3H - LEl: 2
B . 201, REAEVENIN Z°287% Onms GAIN: 500X
P-CHANNEL SMC_DCIN_VSENSE oD 5 3
R5 41 ].1 PLACE_NEAR=Q7110.2:11MM PLACE’NEAR:USOOU‘EIKHWI PLACE_NEAR=U5000.E1:11MM =
Re41g) |\ C5HT
1/2% ;/203 -_— 90.%22UF In battery discharge scenario negative voltage will be
201, e 2 y5r 073V present on IN+/- pins with INA output voltage decreasing
PDCINVSENS EN_L DIV 2 0201 from 3.3V with increasing discharge current.
GND_SMC_AVSS ; s 35
With 100mA battery current, Will have 10.2mV difference
going into sense pins of U5800.
This will set the minumum current threshold at 0.100mA
. . VCFR CPU Vcore Voltage Sense / Filter
CHARGER BMON High Side Current Sense XW5420 R54 2 riace vear-us000.ad:11mm
st 453K
PLACE_NEAR=US5000.F2:111M 60 45 10 8 _PPVCC_S0_CPU 1 % 2CPUVSENSE_IN 1 2 SMC_CPU_VSENSE  fmymy 51 33
=] : k3
R35040%<0 PLACE_NEAR=R7320.2:11MM 1/;2F0W 105421 PLACE_NEAR=U5000.A4:11MM
= cory—CHGR_BMON 1 AAA 2 SMC_BMON_ISENSE gy, - = 201 0.22UF
k3 = .
1w PLACE_NEAR-US000.72:11m1 %v
ISL6259 Gain: 36x ME 1C5420 81
01
Scale: 2.78A / V _— 3300PF
T 10% GND_SMC_AVSS 31 33 35
Max VOut: 3.3V at 9.167A 10v |2 x7R-CERM
EDP Current: 310A 0201
GND_SMC_AVSS .,
e ACC Voltage Sense
XW5421
DC-IN (AMON) Current Sense SM
60 50 _PP5V1 S4SW 1 % 2 ACC_VSENSE_IN
PLACE_NEAR-US000.71:11m1 PLACE NEARALY850.2111mm
R5430 - p—— — —————
" CHGR AMON 145.313 SMC DCIN ISENSE . 15?%%2 SYNC MASTER=J92 DEVMLE SYNC DéT =02/07/201
$ PLACE NEAR-US000.71:11m1 N : . 1
| e 1zou Max VOut: 3V at 5.535V Input Voltage & Current Sensing
201
—— 2 .2NF 2201
;i —— 10% < >
Sense R is R7120, 20mohm B P ) SMC ACC VSENSE o d} Apple Inc. SCH_NUM>| D
ISL6259 Gain: 20x 0201 ®
Max VOut: 1.4V at 8.25A GND_SMC_AVSS _ 4 +» » R5423! 105423 <E4LABEL>
Scale: 2.5a / Vv 100K 0.047UF NOTICE OF PROPRIETARY PROPERTY: [EONM ]
EDP Current: 3.5A 1/20W 1ot THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
MF 2 XER PROPRIETARY PROPERTY OF APPLE INC.
2012 201 THE POSESSOR AGREES TO THE FOLLOWING:
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II NOT TO REPRODUCE OR COPY IT H
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POR THERMAL SENSORS : TO BE USED IN PRODUCTION

CPU Proximity, Inlet ,DDR and BMON THR Sensor

PLACE_NEAR=U5500.2:5mm VOLTAGE=3. 3V
R5566 MIN NECK WIDTH=0.25 mm
04 MIN_LINE_WIDTH=0.25 mm

292023 1017 15 13 12 12 éz PP3V3_S0 1 2 PP3V3 ,SO0_CPUTHMSNS R
k3
150w 1C5500
261 0 1UF
; 1%
PLACE_NEAR=U5500.3:5mm |2 CERM—X5R
0201
;s INLET THMSNS_D1_P 'R5506
3 = ~ | CRITICAL 100K
f S T TS Tt T T TS ST T T P RCEIRRT03530: 3uM wo_xwer comzcrron-troe C5501 1 3720w
, Placement note (Wireless Prox): . 5530 N 1C5530 PEACE NEAR=US500. 2 5mm 3500 PF —— VDD k7 _—
Place 05530 next to J3501 on Bot side . BCB4GBLP p— %;PF iACE NEARS05500. 315 185 o1 Eb?c‘ri?(%o 2 2
R e DFN1006H4-3 2 23Y = -3 X7R-CERM o T
2 0201 2 | pp1 THERM*C9 CPUBMONSNS_ALERT_L oo 55
23 INLET THMSNS D1 N
_ _D1_| 3 10
: »» CPUTHMSNS_D2_P L3 { o1 ALERT* CPUTHMSNS_ALERT_L o >
3 PLACE_NEAR=Q5510: 3MM 2 NO_XNET_CONNECTION=TRUE PLACE NERRCUS500.4:5 L 4 loea/ons suparal 11 SMBUS_SMC_1_SO_SDA 1431 30 36 53 68 72
1C551 C5563 1 05560 C55021 - e
T 5 12
:-Placement note (Charger Prox): ' Q5510 L - §I%7PF 47%§ L DFN1006H4-3 22°0f§ - pN2/pe3 SMELK SMBUS_SMC_1_S0_SCL o
i + BC846BLP oV 25V BC846BLP v 16 6
Lplsce Qs_slo_ne_ar_ml_zo_on_mp_ sl_de_ o _DFN1006H4_32 2 %ggl 0(2:8(1; 2 X7R‘%’2‘3‘3‘{‘ 2 PLACE NEAR-US500.5:5mm = zENzE+ ADDR_SEL] CPUTHMSNS ADDR_SEL
_ A 3 - ENSE- 7
PLACE NEAR=05560:3mM | | .. CPUTHMSNS D2 N i GrIol 7y NC R5505
13 58 ISNS_HS_GAIN_P 7| PUR_SEL 0
P m e e e e e e e e e e e e e e e e e e a ISNS_HS_GAIN_N TH_SEL E;Z”W C
, Placement note (DRAM Prox): , CPUTHMSNS_DUR_SEL GND  THRM PAD 20201
Place Q5560 between U2300 and U2500 on the Bot side, _SEL - -
L o o e a a2 e e 2 @ @ @ @ @ @ = = = = = =
nggguggl g%SSTgif ° Write Address: 0x98 =
10K 10K Read Address: 0x99
5% 5%
1/23w 1/20u e e e e e e e e e e f e o oo oo o,
201, 201, IPlacement note: (CPU Prox)
Place U5500 next to L7310/L7320 on the Top Side
VRIS DL TR T DLl R D TR PR

NAND Temp Sensor

512 13 . PP3V3_S0
531 33 32

PLACE_NEAR=U5580.5:5mm

1 C5560

f— ?D.‘IUF
B

5 6.3V
CERM-XSR
0201

1 5
= + P - - = 4
U5580 , Placement note: (NAND Prox) ,
HPAOO0330AI Place U5580 next to SSD Gumstick
SOT563 L e
72 68 53 36 34 n 14 _SMBUS_SMC_1_S0_SDA 6 lspa aAppol4
72 60 53 56 3 0 14 _SMBUS_SMC_1_S0_SCL 1 ... aLgrr}- 3 NAND OVERTMP_ALERT L gmwm, o
GND
2
——
p— — — A
SYNC MASTER=J92 DEVMLB SYNC DATE=00/127/2013
m —

Temperature Sensing

d} Apple Inc. m<SCH—NUM> D
) <E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:
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SPI ROM - Combo BGA Footprint (3 vendors)

Quad-IO Mode (Mode 0 & 3) supported.

474 22171615 13 1 _PP3V3 S5 : .
6 33 1151318 . SPI Frequency 50MHz for CPU, 20MHz for SMC SPI+SWD SAM Connector
CRITICAL
BYPASS=U6101: : 3mm J6100
1 (g6110 1 4 BYPASS=U6100: : 3mm| DF40PC-12DP-0.4V-51
— 0. 1UF 1 -ST-
— p— Cgllct)nQ 14~ 13
? 3bycemn 6100 Ty 0 15 42 34 33 3 1 30 20 7 _PP3V3_G3H )
i W25Q64FVBYIQ XSR-CERM 2 210 o+
0201
vee S1/S100/, , _SPI_ALT MOSI o o 4 3 PI_ALT CLK s
U6101 w2 _SPI_MLB_CLK Cl lscrk/c/cLK DQ1/D0/101 DL SPI_MLB_MOSI . o s gPI ALt Mggo 2o ot - gpI ALT Ss — s
74LVC1G99 B2 SPT_MLB_MISO 7 > 0 o L s
2 7 MLBROM I A2 S04STQL p——2 =B LD a7 e PI_ALT IO0<2> 8 7 PIROM USE_MLB
A SOT833 SPI cs Ccs* DQ0/DI/ 10 = 51 S, o Gt oNe S OM_US D ¢ 7
s _SPT_MLB CS L 3 CRITICAL|, 5, _SPI_ALT I10<3> oo 10 5 = SMC_TMS (SWDIO) 26 01 2 62
= — 3 <2> c2 * = — G 0 O G — <D
. .» _SPIROM USE_MLB 3 oED—y » -SRL_MLB_L0<2 SIOHEIHE® »o @y SMC_RESET L g | 12160l1 | . SMC TCK (SWCLK) gy o 5 o
o ., _SPI_MLB_IO<3> B1 ls103/morD+/ —
GND NC| 6 16 M\ 15
N 1 3V-64MBIT NC7—XES ~
NCX—H— zz WLBGA-COMBO-J92 NC|8 sy
NCX—2 9
PLACE_NEAR=U6100.1:12MM NC 3 INc CRITICAL zz 1o <NC 516500024 1
= NCX—4 [vc OMIT_TABLE NC—XH Eg
NCX—2NC No|_12 ”NC
GND/VSS
~
[=}
BootROM SPI Bus Series Termination
SPI_ALT_IO<3> .,
[PLACE_NEAR=J6T100- 9 5MH
PLACE_NEARSJ MM SPI_ALT I0<2> ,,
PLACEiNEAR=J6100-7:5M.M SPI ALT MISO -
] SPI_ALT_ MOSI ,,
MPTACE NEAR=J6T00.375MM SPI ALT CLK Sam Card ROM Slave
”
PLACEiNEAR=J6100.11:5M.M SPI ALT CS L -
'R6133 |['R6132 |'R6128 |'R6127 |'R6126 |'R6125
0 0 0 0 0 0
5% 5% 5% 5% 5% 5%
1/20wW 1/20wW 1/20wW 1/20wW 1/20wW 1/20wW
MF MF MF MF MF MF
20201 20201 20201 20201 20201 20201
R6110 R6120
1 QD—SPI_CSO R L 1%L 2 . sPT cso L 1A% SPI_MLB_CS_L s e
PLACEiNEAR=U0500 .H27:50MM /5% /1% PLACEiNEAR=U6101 .3:3MM
1/20w 1/20w
R6111 i R6121 ¥
o 11 gm>-—SPI_CLK R 1aRL 2 s SPI_CLK 1%2 SPI_MLB CLK -
~ PLACE_NEAR=U0500.C26:50MM ;% - 18 PLACE_NEAR=U6100.6:12MM - -
1/20wW 1/20wW
CPU Master 2 R6112 M R6122 SPI ROM Slave
e “E SBL MOSL R PLACE_NEAR=0U05 D3 SOMM L Vl\/l\/z « SBL MOSI L N 2PLACE NEAR=U6100.5:12MM SPI_MLB_MOSI e
(SPT_10<0>) - R6113 1542:ow R6123 1/3:0“7 )
201 201
o 1@y SPI_MISO 1A%, SPI_MISO R 1AL SPI_MLB_MISO _,,
PLACE_NEAR=U .B B MM /5% /1% PLACEiNEAR=Ub100. T 12MM
(SPI_IO<1>) 1/20W 1/20W
- bt bt R6130
1@ SPI_I0<2> 1.3 SPI_MLB_IO<2> .,
b4 PLACE_NEAR=U! . 3:12MM
1/120W
R6131 Pra
1y SPI_IO<3> 1A RS SPI_MLB_IO<3> ,,
- 4 PLACEiNEAR=UGIOO .7:12MM - -
1/120W
MF
201
R6114
o SPI_SMC_MISO 1:32% 2
P4 PLACE_NEAR=U! .M9: MM
I/SZDW
i R621215
. SPI_SMC_MOSI 1 2
ee 21 I /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20wW
MF P — —
SMC12 Master 361 R61216 SYNC MASTER=392 DEVMLE SN EEVEITE 5}
SPI_SMC_CLK 1 2
o0 o (D> /N PTACE NEAR=US000-EI0T12MM
y: S SPI+SWD Debug Connector
201
22 < >
o s @ SPI_SMC_CS L Dy v,V E— @ Apple Inc. SCH_NUM>| D
175w - e <E4LABEL>
201 NOTICE OF PROPRIETARY PROPERTY:
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Left %Eeaker Am

LE P/N 35354265

PS

75 60 53 47 38 30 _PP5V_S4
BYPA, =U6310.A2:C2:3 MM
1 C§§id 3 CRITICAL
= v s R6310'| .|'C6311
6313 At 04 d70F s o0 e
3 0201 6310 17200 2 83y TN e wrbo 4
w3 2 D> AUD_SPKRAMP_MODE N 5 AUD_SPKRAMP_MODE_LEFT1 MAX98357BEWI ol bOLY SPKRAMP LOUTL P
WLP 2
5%
R6 g) 12 120w I_Alc sp_tiobar loure| 23 |
w0 3 3 O AUD_SCLK_A 1 2 AUD_SCiRA LEFT1 1 |perx ourn| B3
52 | SPKRAMP_LOUT1_N
17500 R6314 €3 ILRCLK GAIN_sroT| B2 L AMP1 GAIN HIN NECK_WIDTH=0.10 mm
v nE wrT=0. 40
w0 3 3 (Ty—AUD_LRCLK_A ozt AR 2 AUD_LRCLK_LEFT1 | B1 Ipry | NOSTUEFF
- - A R6315 | R6311 NOSTUFF
0 0
w D AUD_SDOUT_A 1200 i , AUD_SDOUT_ LEFT1 . 5 106312
1720w —L—100PF
0201 1’;2}“ b L NOSTUFF —— 53
* 58
75 60 53 47 38 30 PP5V_S4
BYPA, =U6320.A2:C2:3 MM
L Cé%%d 3 CRITICAL
—_ LCHANNEL :
—— 0.1UF L 03 201 1E76U3F21
2 - 0 p—
R6323 §367°7 U6320 s S 203,
AUD_SPKRAMP_MODE L 00, AUD SPKRAMP MODE LEFT2 MAX98357BEW] E FoLy-TANT
0 39 38 [T = = = = = WLP 0201, MIN_NECK_WIDTH=0.10 mm
R6322 1750w I—CAl sp_tiopEr - Toure| 23 I LIE W0 40 SPKRAMP LOUT2 P o> <0 7
MF -
40 39 3 [T AUD_SCLK A 1 /\/S/\/Z AUD_SCLKA_LEFT2 ozor €1 |pcrk ourn|_B3 SPKRAMP_LOUT2_N oD o 7
55 R6324 AUD_LRCLK_LEFT2 pricg g et
1720w 0 = — C3 |LRcLK GAIN_SLOT| B2 L AMP2 GAIN S
40 35 2 Igy—AUD_LRCLK_A LAAA A s
0201 = = 4 R6325 AUD_SDOUT| LEFT2 51 Ipmn LCHANNEL: 0
AUD_SDOUT_A L oou L0, —= S RE3LT
w0 39 3 [T 2L 5 0
201 %
020 1750w 2 % ow NOSTUFF
0201 3] z‘éim 1C6322
NOSTUFF —— §§9°PF
v
1C6323 |*5%,
— 100PF
S 35y
[ofo]e]
» 0201

SPEAKER CONFIGS

BOM GROUP BOM OPTIONS
EQ:2CH LCHANNEL: 1, RCHANNEL: 3
EQ:4CH LCHANNEL: 0, RCHANNEL: 4

oD 0 73

{oUD> 0 73

——
SYNC MASTER=392 DEVMLE
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Right Speaker Amps

APPLE P/N 353S4265

49 47 45 44 40 39 30 25 é; ;? PP5V_SO0
BYPASS=U6410.A2:C2:3 MM
1 C§4iO o CRITICAL
R6413 f— 0.%1UF < R6410° 1Cc6411
AUD_SPKRAMP_MODE 0 AUD_SPKRAMP_ MODE_RIGHT1 1% VoD L F7ur
40 39 38 = = 1 2 = = = 2 100K
[maing XSR-CERM 0K p— XA
1750w 020 98634 10 1r2on 2 852y-ranT
MAX98357BEWI wr - MIN_ECK_W1DTHes.10
o5, WLP 201, 0803 SPKRAMP ROfjhi™pomi-e-10 m a0 73
R6412 Al sniﬁonggg‘:ALou-rp A3 | oD
103 3 [rpy—AUD_SCLK A A9 AUD_SCLK_RIGHT1 c1 |perx ournl B3
R6414
l/snf}w AUD _LRCLK A N AUD_LRCLK_RIGHT1 C3 |LRCLK GAIN_sroT| B2 R AMP1 GAIN | SERRAME ROVTL S oD 7
ozot v oD - N 5% R6415 AUD_SDOUT_|RIGHT1 Bl Ipry NOSTUFF S S
AUD_SDOUT_A 120w L 00, — = N 'R6411
40 39 30 [T)- DI;ED'I_ A o 100K TUFF
1/20W ?jzow 1 2
~ i F
0201 18] 2 201
1C6413

S 3%y

coG

0201

49 47 45 44 40 39 30 25 17 16 PP5V_SO0
BYPASS=U6420.A2:C2:3 MM
6420 B RCHANNEL: 3 CRITICAL
R6420'| ,|'C6421
VDD 100K ——47UF
R6423 U6420 17200 2 8%y
w050 % D AUD_SPKRAMP_MODE A0 AUD_SPKRAMP_MODE_RIGHT2| MAX98357BEW] a 0865 TANT
R6422 1720w I—AleD MobEr “Moyre| A3 SPKRAMP ROUT2 P oD o 7
MF -
40 39 38 [T AUD_SCLK A A RN 2 AUD_SCLK RIGHT2 o201 €1 |pcrx ourn| B3 SPKRAMP_ROUT2_N o 0 7
5% R6424 AUD_LRCLK_RIGHT2
LA AUD LRCLK A VN — = €3 |LRcLK GAIN_sLoOT| B2 R AMP2 GAIN
10 39 38 . - AAN 22—
020t = 5% R6425 AUD SDOUT RIGHT2 Bl |prn RCHANNEL: 4
_ _ h
10 30 3 D> AUD_SDOUT_A 1200 Lo, " r $060421
b K
GND —
020t 1/;2:0w o 20w NOSTUFF —
0201 0 L 201 1C6423
—L 100PF
T, 38y
coG
0201

——
SYNC MASTER=392 DEVMLE
e e s unon
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CODEC OUTPUT SIGNAL PATHS

FUNCTION VOLUME
HP/LINE OUT 0X02 (2)
SPEAKERS 0X04 (4)

CODEC INPUT SIGNAL PATHS
CONVERTER
0X06 (6)
0X06 (6)

FUNCTION
BUILT-IN MIC
HEADSET MIC

SOUTHBRIDGE RESOURCE/PIN ALLOCATIONS

NET NAME
PERIPHERAL/EXTRACTION DETECTAUD_IP_PERIPHERAGPIET 3
AUD_I2C_INT L
AUD_IPHS_SWITCH_ERIO 16

I2C_MIKEY_SDA/SCBCH SMBUS 0

FUNCTION

MIKEY INTERRUPT
MIKEY ENABLE
MIKEY I2C BUS

CONVERTER
0X02 (2)
0X04 (4)

PIN COMPLEX

PIN COMPLEX VREF
0X0D (13,B,RIGHT) MIC_BIAS (80%) N/A
0X0D (13,V22,B,LEFMIKEY

MUTE CONTROL

DET ASSIGNMENT

0X09 (BA)

GPIO_3 N/A

MIKEY

SB GPIO/INT

DET ASSIGNMENT

CRITICAL

J6799
502250-8027

F-RT-SM

5149 47 45 44 39 30 25 17 3¢ _PP5V_S0

LEFT SPEAKER CONN

51650899
CRITICAL

J6750
AAO07A-S010-VAl
|, F-ST-5M

2 OO SPKRAMP_LOUT2_ P T ; o o+ Z T SPKRAMP_LOUT2_N am e e
O O

5 00 6 SPKRVNDR_ I, ID w0

73 35 [TXy—SEKRAMP_LOUTL P ' ; o o jo 1 SPKRAMP LOUTL N 7 36 73
O O

60 a6 17 15 _PP1V5_S0O

38 39

38 39

30 31 33 72

811 12 13 15 17 18 23 24 29 32

3373473536 467277537807 737 75

12 68

12 68

1
013 :gg ngTENA 310 o2 AUD_SPKRAMP_MODE ,;, 5,
39 38 =10 o4 AUD_SDOUT_A
1o e AUD_SCLK_A
o |8 MB M DA
2 54 1 50 _SMBUS_SMC_3_SCL ol 5 O SMBUS_SMC 3 s
- e O 10 PP3V3 SO0
1, _HDA_BIT_ CLK 1 5073
13 e
o 12 ggi SECI);’(I)‘ 5 OC 14 HDA_SYNC
68 64 12 17 0] o 16 HDA RST L
O 18
19 OC 20
21 OC 22
23 e
10 SPKRVNDR_L_ID 2510 o2 SPKRVNDR_R_ID
27 0 e 26
o)
4 29
51851034

RIO FLEX CONN

RIGHT SPEAKER CONN

518500014
CRITICAL

J6751
FF18-10A-R11AD-B-3H
F-RT-SM-A

11

O—xnc

o 1 SPKRAMP_ROUT2_ P @39 73
N |

o

o 3 TSPKRAMP ROUT2 N @39 73
4

o 5

o

o 6 SPKRVNDR_R_ID a0

o 7 TSPKRAMP ROUT1 P @39 73
8

o

o 9 TSPKRAMP ROUT1 N m;; 73
10

o
12

O—=xnc

p———
SYNC MASTER=C£;RA J92
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Battery Connector

PPVBAT_G3H_CONN .; 4 60

PP3V3R3V0_AON

26 28 29 34 43 60

'R6952
1M
5%
1720w
MF

5201

SYS_DETECT_LED

CRITICAL

D6900
N/ & WHITE-140MCD-0.005A-2. 7V
N 0402

K

a

Dim LED always lit when
G3H rails are energized

1U: — . 1UF
10% 10%
X8 2 2 &Y
CRITICAL %358 138
J6950
BATT-COMPRESSION-J92 =
ST-TH1
1 SMBUS_SMC_5_G3_SCL
o - amy s oo
o o= SYS_DETECT L
3 SMBUS_SMC_5_G3_SDA 134 43 72
O, — = CD CRITICAL
O S 3|D 6950
o1 NO STUFF *— | BMN32D2LFB4 'R6951
o5 . CRITICAL R6950" (o4 | pmvigseni-s 10K
e g — i/20w
D6950 1/28% o L2061
516-0343 RCLAMP2402B 0201, z|S 6t
se-75 SYS_QETECT
CRITICAL
SW6900
Press switch to de-energize SOX';SZHNT
G3H rails on battery-only [ ]
1] O C 2

L= 1

p—
SYNC MASTER=J43 MLE

Battery Connector

SYNC

DATE=10/24/201
—
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3.3V G3H VR - Bansuri

“ P3V3G3H_BOOT
MIN LINE WIDTH: mm
MIN _NECK_WIDTH: .2 mm
DIDT=TRUE
<7994
% T C
CERM
402
MIN LINE WIDTH=0.5 mm
«0 o PRVIN_G3H P3V3IG3H P3V3G3H BOOT RC | HIN NECK WIDTH=0.2 mm
R7094*
0
: 1C7001 |1 C7002 g L LTI
- 4.7UF —— 4,7UF JuE CRITICAL
T, 35v 35v T, 35v 02012 L7095
2 X5R-CERM |2 X5R-CERM |2 X5R-CERM 10UH-20%-0.85A-0.460HM
0603-1 0603-1 0603-1
- _B3V3G3H sw _ 1YY Y Lz o PP3V3_G3H 1729 30 31 32 93 24 37 43 6
——WIN LINE WIDTH=0.5 mm ¢
SR RobE TR~ ™ e
BIDT=TRUE Vout = 3.3V
E 300mA Max Output —
(Switcher limit)
R7090 CRITICAL CRITICAL CRITICAL |,
104 C70991 1C7098 |[:C7097 _1157926
1258 10uF — —L TouFr —L Tour p—
MF 20% —1— -1 20% -1 20% 2 25V
10v 10v 10v CERM
201, X5R-CERM 2 2 XSR-CERM 2 XS5R-CERM 0201
02-7 0402-7 0402-7
.» P3V3_G3H REG_FB
MIN L TH=0". mm
MIN_NECK_WIDTH=0.I mm
Vout = 1.25V * (1 + Ra / Rb) L
—
pr— ——
SYNC MASTER=J92 WILL SYNC DATE=02/04/201§ A

3.3V G3Hot Regulator
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® <E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:
IHE INFORMATION CONTAINED HEREIN IS THE <BRANCH>

PROPRIETARY PROPERTY OF APPLE

THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 70 OF 130
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

T —
IV ALL RIGHTS RESERVED 42 OF 75

7 6 5 4 3 2 1



www.laptopblue.vn

Charger PMIC - Bansuri

FROM ADAPTER
60 35 29 25 _PPDCIN G3H

1C7109
12PF
w0« PPVIN_G3H P3V3G3H PPVBAT_G3H_CONN 41 45 46 o0 35y
2 COG-CERM
0201
60 42 37 34 33 32 31 30 20 17 PP3V3_G3H R7104
60 a1 34 29 28 26 PP3V3R3V0_AON CHGR_LDO_VDDA 1W\/z CHGR_LDO_P5VO0 =
HIN_LINE WIDTH=0. 6 nm HIN_LaNE WIDTH=0. 5 nm
MIN_NECK_WIDTH=0.2 mm R7101 ”5;0” MIN_NECK_WIDTH=0.2 mm
0 MF
CHGR_LDO_VDDP. 1 2 201
N NRCR WIDTH-0.2 nm P
1 1 1 1/20m
C7104 C7105 c7107 Ale « - N - . e R7121
v p— i ofo[ = = = & C€7100 !| €7101 | C7106 1 1
35 35 38 TuF ——  1up —— 72 435 _CHGR_CST_P . 1 2
o e 2 N8 B E § & me= WS WV cRITIcaL
0402-1 0402-1 o201 o' o 5 E 8 8 3V, 250 NOSTUFF e 12 CHGR_CSI_R_P 12R7120
g g 5 2 8 0402-1 0402-1 Cc7120 ! 201 9{020 OHM
'R7110 Z 0047 CHGR cs XA
HGR I RN N/A
750K uUu7100 ey R7}22 = 3Ty 0603-comso
1% -
1/20W = ISL95530HIZ-TR5655 72 a3 _CHGR _CST N 201 1 2
e WCSP 5t
2 1x1| Al CHGR PHASE 17200
e
G7 lp_1N CRITICAL rx2| A7 CHGR BOOST_ SwW 201
CHGR_ACIN D2 |acIN Lx_vri| H6 P3V3G3H sw a2 1 Cc7122 |*cC7121
Lx_vR2| E& —— 1,00F —— 1.0UF APN 376S1203
72 41 34 31 MB M pa Fl [spa i NC R7125 1 ) cHGR BOOTL RC 1% 10
24130 3 SMBUS_SMC 5 G3 SCL E! |scr X VRALEUNC N.Fn,a o e oo ¢ m ? cemnxes |2 cemnxes CRITICAL
1R7 1 1 1 R rro1 BOOT1, Bl CHGR MﬁO“é%f H=0.2 mm ]/2‘0w0 0;‘51 MIN_NECK_WIDTH=0.2 mm ng7314]é gT
255K N & Boor2| B7 _CHGR_BooT2 R7127 1 PWRPAIR - 3X3
1% HIN_LINE WIDTH=0-6 mm Hon_Lave wIoTHe0- 6 )
CHGR_BUCK_DH A2 3 NECE Ty MIN WECK WIDTH=0.3 o] D1 2 PPDCIN_ G3H_CHGR o
" © PO Pl BoOT_VR1| 66 BIVIEIH"EGIT A 1 S
2201 a3 _CHGR BUCK DL A5 |GATE Q2 E00T7VR2 c§, c7127 C7125 X T CRITICAL CRITICAL 0
: BYPASS=07130::1.5mm
¢ —UHGR_BOGST JL 2> oats 03 e e n €7130 c7131" 1¢7135  |*c7136 | €7137
257 25v
43 __CHGR BOOST DH A% |GATE 04 EN_VR2 xrs-canii1 2 PR +» __CHGR BUCK DH 161 Lour L= Tous —* §°;2UF L §°;2UF ]00.&001UF
TS_POWER GATE E E2 B NIV WTOT0- 6 2% 2% 3s5v 35v s0v
D18 EOUER SARE BN POVER_GATE_EN Feoon VRl e J— (G ERLE) 9 e I N L~ R W e
CHGR_BGATE F3 |BGATE FB_VR1| G5 P3V3 G3H REG FB . - jrithegcaabgu S1/D2 .
5 s
CHGR_COMP 85 |comp FB_VR2| P3N
H1
LDO_3P CHGR_LDO_P3V0
su _CHGRCSTN  C3 lcsin 0320 CHCR_LDoE3Y 4 __CHGR BUCK pL___8 |62
Lpo_5po| Hés, EHAK BB “Fsto ittt 5
CHGR_CSI P c2 IP — S
e cs OMIT TABLE [T
64 31 20 [Ty TS HIPWR EN E3 |HPWR_EN 1 APN 152S1914 s2[ |7
.2 CHGR_CSO_N G2 |cson CRITICAL
C4 CHGR_AMON L7130
. CHGR_BMON 63 | o amon| C%CHGR AMON __gommy =5 2UH-20%-9.3A-0.0240HM
<§!!'— PIME062T-SM CRITICAL
E4 ACOK[ D3 SMC BC ACOK oTD 5 32| e
30 (I SMC_LSOC_RST SMC_RST_IN F7140 TO SYSTEM
F4{smc_RrsT* HOST_RESET| P4 TS HOST RST 2 CRITICAL 8AMP-32V-0.0060HM
- PPVBAT G3H CHGR REG ° ® ® 1 2 ¢ DPBUS_G3H
csop| F272 CHGR CSO_P Q7120 A 30 25 43 46 47 48 4
PBUS 1 |vin CSD58879Q3D MIN_NECK_WIDTH=0.25 MM CRITICAL N
| VOLTAGE-8. 67 C7145
PBUS cBc_on| E5__sMC CBC ON |_foumy 51 e 1 Q3D OLTAGE=S. 6 Cc7143Y, 1C7144 (rC7146 100055 0603 1c7147
G1 —t TG | 3 45UF 30.%2UF 30’%2UF Tev %%ZPF
IRQ L SMC CHGR_INT I, oD 1 CHGR_BOOST DH 43 208 20 20 2 1SV 3%,
6 MIN_LINE_WIDTH-0.6 mn poLY 2 2 X5R-CERM 2 X5R-CERM 01 CERM
WIN NECK_WIDTH-0.2 mm CASED1508M 0202-71 0302-1 0201
NN o R7161! 7 | Jvsw TGR| 4 (CHGR BOOST SW) ¢
sofs7 3 &K g IR LINEWIDTH=0.- 6 nm
NSRS 10K CHGR_PHASE2 WIN NECK_WIDTH-0.2 mm
47 a6 a3 35 30 _PPBUS G3H I AlA 5% WIN_LINE_WIDTH=0.6 mm srorommae =
60 50 49 43 2820804028 1/20W HIN NECK WIDTH-0.2 mm -
PPBUS G3H 30 35 43 46 47 48 49 50 R R s i —
60 201
=== VI T TR Y 2 n—.>| sl s
CHGR_BOOST DL
1C7119 MNEIRIEIRIEND 5—| CHUR BOUST DL - CRITICAL
7116 ! 2.2UF alofal<lalalm & HIN NECK WIDTH-0.2 mm R7150
Fifer %% 0.010 OHM
T —— 2 X5SR-CERM m APN 37651187 133
25V, 0402-1
X5R 0603-COMBO
0402 A 2 1 PPVBAT G3H CHGR_R °
= 4 3 jritpepcn ey
e
R7151 NOSTUFF
o (CHGR_CSQ P IAAAZ 72 CHGR CSO R P 1cCc7118 Cc7117 * 1 C7114 1 C7113 1 C7112
NOSTUFF i N —— 1000eF 1| 2| 3 2.2ur ——2.20F ——o.10F  ——0.01UF
Cc7150 ! /20w 5 25 s 25v , , 25 , 25
0.047UF 201 $30i"tCHGR_BGATE) 4 |g,  $— CRITICALGGEY Gioa o
108 — Q7155
16v R7152
o)z(z‘: 1 N 2 CHGR_CSO_R_N SI7655DN
(CHGR _CSO N 72 — -
WIN_LINE_WIDTH=0.1 mn| /\/5\‘/\/ PWRPK-1212-8 =
MIN NECK WIDTH-0. 1 . - APN 37651179
e
201 5
TO/FROM BATTERY
Cc7111 * WIN_LINE_WIDTR=0.6 mn /
0,01}5 MIN_NECK_WIDTHZ0.2 mm o PPVBAT_G3H_CONN 41 43 a6 60
iy 2 Cc7102 * 1 C7103 1c7128 1¢c7129 1 C7126 FLACE_NEAR-UTI00.F5:2.54m0  WINCRECE WEOPEed.1
201 10UF —— —— 10uUF ——o0.470F ——o0.47UF —— 4700pF 107110 VOLTAGE=3. 67
200 —— —1— 208 — 10 1os — 1o¢
Tov Tov 25v 25v 0.1UF
XSR-CERM 2 2 XSR-CERM 2 X5R 2 X5R 2 CER-X5R 10%
202-7 0402 0402 0402 0201 B
XoR-cERM
» 0201

PART NUMBER QTY

DESCRIPTION

REFERENCE DES CRITICAL

BOM OPTION

353500347

IC,ISL95530B1T11,CHGR PMU,BANSURI,WCSP56

U7100 CRITICAL

SYNC _DATE=04/04/201

S—
SYNC MASTER=392 DEVMLE
e gy o

PBus Supply & Battery Charger

Apple Inc.
®

<SCH_ NUM>|D

<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED

<BRANCH>
71 OF 130
43 OF 75

2

1



www.laptopblue.vn

R7201 R7202
w1 49 47 15 0 39 30 23 17 10 _PPSV_S0 AR 10
& = =0.3 mm =03 Tm
1/51%6!07 MINWECEWIDTH:O .2 mm MINWECEWIDTH:O .2 mm
i VOLTAGE=5V VOLTAGE=T2.9V C 2 0 2 1
o 1C7201 0.220F o
PLACE_NEAR=U7200.16:2mm 1UF %g{’é} PLACE_NEAR=U7200.17:2mm
2
R7235 ;i oidt
9.31K K8
(GND) o -
R7236* 1 -
953K R7237 V55 VIR FCCM = 1: Forced CCM
17208 100KOHM '‘R7223|'R7222|'R7221['R7220 U7200 FCCM = 0: DCM
201, 0201 }%6.91( ?%.311( }%3.31( ?%.041( ISL95826AHRZ— S237 FCCM = FLOATING: PS4
PUVR_NT 5 j55
60 5146 32 17 16 15 11 0 ¢ PRIVO5_S0 . e e e " CEUVR_NTC e
2201 2201 220 220 o5 52 51 ¢ ¢gom— CPU_PROCHOT L 44 vr_moT* rceyf 18 CPUVR_FCCM as
C 702 ZgFl R7 247 9l 1157 280 J_ CPUVR_SLOPE 29 | srope
PLACE_NEAR=R7279.1:2mm ¢ 19% 5 '12 1 30 = CPUVR_PROG1 28 | proG1 puM3| 25
6:5% 2 1/2 192 NC
ERM X3R o up2 o CPUVR_PROG2 27 | proG2 pwmz| 22 CPUVR_PWM2 o -
201, 2201 CPUVR_PROG3 26 | prOG3 pwMil 20 CPUVR _PWM1 w5
PLACE}EAR:TU7200.32 :2mm PLACE_NEAR=U7200.30:2mm : @m—CRU VR _EN 11vR oN
o5 sq@ry—CPU_VIDSOUT 30 | spa DRSEL|_25
o5 o @UM}—CPU_VIDALERT L 31 ALERT*
o s @@ CPU_VIDSCLK 327 scrx pcoon| 2 CPU VR READY  gomy s«
CRITICAL
6
. CPUVR_ISUMP CRUVR_COMP come
o — |2 ne
= C7215 CPU_RTN 13 | gy >
N07XNET7CONNECTION51‘{(23 . R%4251 5 8200F C74271 6 CPUYR FE 7 NC| SXNC
PF FB NC|
1 1 2 CPUVR_ISUMN_RC 1]z = NC
220;1; — — — il T o3 1 H 2 CPUVR_FB2 8 | FB2 nef 24 ne
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1 3 10 T 20 T 20 20% —T— 20% —T 20% 20%
5V SO 2.9A T 107%00PF o 2 i ¢ i 2 BoP¥-mant 2 Bo2¥-mant 2 BoP¥-mant 2 BoP¥-mant
- ° 2 L0V /208 0402-1 0402-1 0805 0805 0805 0805
CRITICAL oy 201,
L7520 16 _P3V3SSD_BOOT
- - - MIN _LINE WIDTH=0.2 mm °
5149 45 44 40 39 30 25 17 1g ERSV 50 2.2UH-20%-4.8A-0.1050HM v3 MIN_NECK_WIDTH=0.1 mm
1 2 P5VS0 PHASE a6 46 P3V3_SSD _REG FB
MIN LINE WIDTH=0.2 mm MIN LINE WIDTH=0.2 mm
SM-PIME041B MIN_NECK_WIDTH=0.1 mm MIN_NECK_WIDTH=0.1 mm vout 3.3v =
ou = -
* E?U% 52 pIDT-TRUE
R 208, PLACE_NEAR=L7520.1:1.5mm 3.3V S5 - 1.5A
gglé.gfmmr Jl C7550 J 1 C7571 1R7520 CRITICAL PP3V3 S5 8,1113.15 16 17 22 33 37 46 51
c7553, T E T e 10 L7560
1 2 Zan ' C7551 2 1Sh 1/20W V4 2.2U0-2.23 F = 22? KHZ
47UF xsk CERM XTR-1 A P5VSO BOOT 6
28T 0402-1 2;.20F 0201 2201 MIN LIEE WIDTH OU 21 Tm 45 _P3V3S5 PHASE T 1 2
23V 2 MIN_NECK_WIDTH= mm MIN _LINE WIDTH=0.2 mm
POLY-TANT 2 23V emm MIN_NECK_WIDTH=0.1 mm PIFE32251B
0402-1 PS5V SO REG FB_ 46 DIDT=TRUE ) PLACE_NE: “]’Lés;g;’;'s'“'“ 1c7593
MIN LINE WIDTH=0.2 mm
J_ MIN_NECK_WIDTH=0.I mm 1 C7560 R75618 —L_ T000pF =L I7uF
4700PF p— p—
T i 17200 2 ey 2 8%y
2 oV MF X7R=-1 POLY-TANT
X7R o 0201 0805
201 2
P3v3ss Boor
“ MIN LINE WIDTE=0.Z 7m 1 C7590 |[' C7568 C7591 *
MIN_NECK_WIDTH=0.1 mm —— 2.2U0F —— 2.2UF 7UF ——
P3V3 S5 REG FB —— 20% —— 20% 20% ——
** MIN TLINE WIDTH=0.2 mm PR PR+ — 6.3V 2
MIN_NECK_WIDTH=0.1 mm xonoce KoRcx POLY-TANT
—
SYNC MASTER=DEV MLE SYNC DéTE=04/17/201
1Zcopy s nom

5V & 3.3V Power Supplies

Apple Inc <SCH_NUM>

® <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.

THE POSESSOR AGREES To THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 75 OF 130
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 47 OF 75

8 7 6 5 4 3 2 1



www.laptopblue.vn

3 2

TPS650801 (Dolphin):

OTP
- I2C

CRITICAL - LED Drivers
- V2 Converter (V5A_DS3)
U7600 - V4 Converter (V3.3A_DSW)
SN6§61801 PPBUS_G3H 30 35 43 48 47 48 45 50 60 - V5 Converter (V3.3Dx)
- V8 Converter (V1.5S - UNUSED)
a6 PMIC_ADC_EN F3 [IMON_EN  SYM 2 OF 2 vin[ L9 l
- - V9 Controller (V1.05A)
e 48 4s PCND_PUIC H4 |yLDO3.3V_EN vINLDos,WLI - 3V LDO
e PMIC2_READY H3 |gpy vLDO3.3v] Bll 48 4sPMIC_VREF3V3 - 5‘_’ F‘DO
. - Digital Block
. PMIC2_CRITTEMP H10 CRITTEMP VREF1.25 D9 PMIC2_VREF1V25 - Ref Sys
WIN LINE WIDTA=0.5 mm
PMIC2_PROCHOT K4 |por verrnol 92 4sPMIC2_VCTRLO02 MIN_NECK_WIDTH=0.2 mm
a° o HIN LINE_WIDTH=0.5 mm
. PMIC2_THERMP E10 |pp 313 verrrl K7 4sPMIC2_VCTRL MIN NECK WIDTH=0.2 mm
O —+h7c7 TaERMN F10 R MIN _LINE WIDTH=0.5 mm
s — TN gle acnpl 1 MIN NECK WIDTH=0.2 mm
15 2 PMIC_VREF3V3 A1l |yppro 5] ﬁ AcNDl_K10 PLACE_NEAR=U7600.K7 : 3mn] PLACE_NEAR=U7600.B11:3mn|  PLACE_NEAR=U7600.J2:3mn] PLACE_NEAR=U7600.G3: 3mm ) CPI;7AC§7NEAR=U7600.D9:3mm ) CPI"7AC§78E6R=U7600-L9:BM
1210 |ypp1o LR aGnp|_L11 C7603: 1C7608 C7607 1 C7604 : 1C7605 L 2. 2uF 2.2UF
PLACE_NHAR=U7600.A11:3mm PMIC2 VCTRL ; ﬁ 10U 10UF 10UF —— 1UF - = 1UF 0%‘1 %2{",
r7602 C4o0% - N A 11 o - BT T * e e
—_— 2 ERM-X| RM-X ERM-. -
. PMIC2 TRLO2 H [ 1
10 1 z C2_VCTRLO G3 |verrL2 enpl D10 i¢AGND_PMIC 04 0402 0201 0201
118w X5R-GERM PMIC_VREF3V3_RC 1
MFLE 02 — — Kl |vIn3.3va Gnp| D5
WIN LINE WIDTE=0.5 mm
2 MIN NECK WIDMH=0.3 mm SMBUS_SMC_2_G3_SCL g8 e ‘7 ‘; v
2 4 1 31 scL enpl E4 9 ( 1 O SA R )
H8
D - ——— SDA o
ren I3 | s1avEADDR oy 46 45 42 25 _PPBUS S5 HS COMPUTING ISNS
(Float = 0x34/0x35) NC GND|_E6 €0 46 45 44 35 NOSTUFF
TP_PMIC_LEDDRV1 K9 LEDDRV1 eNDl E7 CRITICAL
TP_PMIC_LEDDRVZ 37 ES C7620"*. Cc7622 1 1C7625
PLACE_NEAR=U7600.K1: 3; — — LEDDRV2 GND) 45UF —— 1000PF —— 2.2UF
B = .K1:3mm TP_PMIC_LEDDRV3 K8 onpl_F4 20% 5% 20%
6021 TP_PMIC_LEDDRV4 LEDDRV3 3ty 2 w2 2 %2R cerm
ERM —
1 OZUE j— - - 22 revorva D) Ez casED13 SM Gi0z 0202-1
] G
6.3V , ND| P1V05SUS_BOOT RC PLACE NAAR=07630.1:1.5mm
X5R GND| F7
020121 F8 :
GND| =
1
XW7699 anp] G4 g7e30
64 48 46]AGND_PMIC N A GNDL_G5. T 100
HIN LINE_WIDTH=0.5 Gnp|_G6 K7nceRn
MIN NECK WIDTH-0.095 mm G7
VOLTAGE=0V GND| APN 376500012
G8
= GND|
) Gnp|_HS CRITICAL
e Q7630 APN 152S1913
GND| CSD5888903D CRITICAL
cenp|_H7 Q3D
R s e L7630
£ DIDT=TRUE ! 1UH-20%-10.2A-0.0140HM
61 P1VO5SUS_DRVH 3|76 | ST - 2
MIN LINE WIDTH-0.6 mm
CRITICAL e e — 6 PR ] PIME052T-SM
MIN NECK WIDTH=0.2 mm DIDT=TRUE
U7600 GATE NoDE-TRUE 4 | Ter vsw| [ 7 2 PP1V05_SUS 01 12
T
SN650801 P1V05SUS_LL [1E XW7601 . e
BGA MIN LINE_WIDTH=0.6 mm sM Vout = 1.05V
Sym 1 OF 2 . u MIN NECK WIDTH-012 mn — |
p5v_s4_eN %5 | vz ox vina| L6 us_c3 s s e 050 Ce S |=, 2 cnrezcan | 5B Max oOutput
P5V_S4_MODE 35 |v2 mopE V2-V5A_DS3 vInz| L7 I P1V05SUS DRVL 5 | BG ] P1V05_SUS_PHASE_XW XW76008] 2 kHz
- =0.6 mm °
75 57 FG005 34 | peoms 00TSTRADS| L8 PSUSé_BOOT e 2 'R7634 BB: to 12nF o
P5V_S4_IMON c10 |y2 1MON x2l 14 P5VS4_PHASE R emtaDe TRUE 121K 1
- Lol T5 o 1% ow N07XNET7CONNEC(T:¥702=§‘ZUE 785 Byw
MF 2 —B2-
2 L2 b X5R-CERM
BGND 1 2 0.015UF 0402-1 CRITICAL
pGND2| L3 ISNS_1V05_SUS_RC 1|2 1 107647
vourz| K3 P5V_S4_REG_FB , il 107623 C7649 c784
1 NO_XNET_CONNECTION=TRUE los 10UF 270%5: pu—
FB2| P — 25V
= R7636 6.3V 0% Y 2 2 CERM
FB2f X2 0201 0201 2 XSR-CERM CASE-B2-SM 0201
PPBUS_G3H .
oo (D255 BN G10 |ya_Ew V4-V3.3A-DSW ving| E11 — 30 35 43 46 47 48 43 50 60 R72851§7 m R371664K0
. P3V3_S5_MODE 69 | va mobE vina F1L_J 3 2 OYYRE 1sNs_1vo5_sus_nrc ,31.6K, P ——
52 4s 3 QU ROD H9 | pgoon4 BOOTSTRAP4| DLl P3V3S5 _BOOT A o XW7610 L
. P3V3_S5_IMON B9 |va 1moN x4l GL1 P3V3S5_PHASE 20 2 SM
< I . 201
nxa| H11 ° 100KOHM NO_XNET_CONNECTION=TRUE 1
pGND4| J11
ponpal K11 | J__
voura| J9 P3V3_S5_REG_FB =
FBal J10 R 1604 1
PPBUS G3H P1V05SUS_VDDQSNS P1V05SUS_VDDQSNS_R
«© D> P3v3_SO_EN E3 |vs_EN V5-V3.3DX vins| F1 — 30 35 43 46 47 48 43 50 60 1 2
“« D P3v3_S0_MODE E2 |y5_MODE vins| 61| 5
e P3V3_S0_PGOOD D3 PGEODS BOOTSTRAPS| H1 P3V3S0_BOOT I/MZFUW
. P3V3_s0_IMON €11 |y5_TMON rxs| D1 P3v3S0_PHASE 2ot
Lewss) —
Lxs| EL
pGND5|_BL
panps| €1 | J__
vours| €2 P3V3_SO_REG_FB =
FBSEAI
FBs| B2
PPBUS_G3H
B7 |vs_En V8-V1.5s vIng| A5 — 30 35 43 46 47 48 43 50 60
€8 |yg_MoDE ving| 26 |
D2 |v8SEL BOOTSTRAPS| B& 0
7 A
NeHl PGOODS Lx8| 2enc
1 NC V8_IMON Lx8| NC
R7635 I
8.66K
b pGNDg| A10
1/20w
N voursl B3 nc
2 rBgl €% p— —
Ne SYNC MASTER=JO02 DEVMLB SYNC DATE—047/047201
P1VO05_SUS_EN B8 B4
= = V9_EN V9-v1.05a VBSTY
PIV05_5US_FODE <7 | vo_mope swo| 24 1.05V S0 Power Supply
P1V05_SUS_PGOOD 62 | peoops J— T
P1V05_SUS_IMON D4 |vo TMON pRVLO| A2 A 1 T <SCH NUM>|]D
PIV05_ULO_ T - pple 1Inc. —
— F2 |ve_uno PGNDY| A3 o
PIV05_SUS_ILIM B3 | 11 1msETO 1spo| C4 TSNS 1vos sus P C7636 1 <E4LABEL>
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Page Notes

Power aliases required by this page:
- =PPVIN_SO_LCDBKLT
- =PP5V_S0_BKLTCTRL
- =PP5V_S0_KBDLED

(6-8.6V LCD Backlight Input)
(5V Backlight Driver Input)
(5V Keyboard Backlight Input)

BOM options provided by this page:

BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds

BKLT:PROD - Stuffs 0 ohm series R for production

47 46 43 35 30
50

PPBUS_G3H

CRITICAL

F7700
3AMP-32V-467

603-HF VOLTAGE=T2.

73 ISNS_LCDBKLT_P L

s ISNS_LCDBKLT N

7\ PPBUS SO LCDBKLT FUSED
MINWECKWI%$H=O B 4

49 47 45 44 40 39 30 25 1

15251893
Cince NERRoLTL0. 252t PPBUS_S0_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE
CRITICAL CRITICAL - CRITICAL
CRITICAL L77
R7700 70 15UH-20%-1.8A-0.2580HM DSZD71931 €7715, C7716 SHOULD BE PLACED MIRRORED €7718, C7719 SHOULD BE PLACED MIRRORED
0. 02 FDC638APZ_SBMSO001 PPBUS_SW . 1 YYY L2 PpPBUS so LCDBKLT PWR_SW A >' K PPVOUT_S0 LCDBKLT -
SSOT6-HF 6 MIN-NECKWIDTH=0.5 MM PIMEO61H-SM MIN-NECK . 3 MM
MTL—FILM VOLTAGE=T2. E= _ CRITICAL CRITICAL CRITICAL CRITICAL VOLTAGE 32V
612 ] SWITCH NODE TRUE RB160M-60G
> 1C7710 1C7711 1C7712 IDT: 1C7716 (1 C7718 |1 C7719 | c7717
4 F 4.7UF .10 2.2UF
: 8 Sl T o e
— NOSTUFF X6S-CERM 2 X6S-CERM X5R 2 SR
1C7701 0603-1 0603-1 402 0203
3 4
§ == 0.0010F Tt I
L7 2 B, = L
— 10% % 402 =
2 180, s
0201 2402 CRITICAL CRITICAL CRITICAL CRITICAL
1 C7272 9
UF
LCDBKLT EN_L, R7710 2
= - 0 XW 1
EIPNLEII)&K%.IT V_D 2 PP5V_SO0 1617 25 20 39 40 44 45 47 49 [85“ 770 0603 0603 0603 0603
=1 L3
MIN NECK_WIDTH=0. 1o R7 'g 11 N
PPLCDBKLT |VDDA 507 1 2 1
MIN LINE WI MM =
MIN NECK_WIDTH=0|.2 MM 5%
VOLTAGE=5V 1/16W
1. MF-LF
R7702 02
§§§.4K C7740:1 1C7741
1UF —— - 1U
1/16W —_
AL 1% T T 180
2 X5R X5R
402-1 402-1
1 GND_BKLT_ SGND @
— — o &
g
1]51{7 740 g 8
M
200 07701
MF LLP
2201 LP8548B1SQ-11
BKLT_SD 11 |sp swl 2
(PPBUS_SO_BKLT_PWR_R) 9 |vsensE N swl L
(PPBUS_SO_BKLT_PWR_F) 10 |ysense P FB| 21 BKL_FB
4
R7742 BKLT SENSE_OUT 19 | spnse_outT GP——xNC
20
»» o EDP_BKLT_EN 1 2 BKLT_EN_R 17 | gy TSET_KEYBI—_—xNC
12 13
1/520w . g% ;2%}5‘1“ PWM_KEYB PWM_KEYB KEYB;TXNC
KEYB.
o581 | 33pF 15 | scL (1PU) ——XNC
% 16 6
——> | SDA (IPU) SW2 X
2 I%gg—COG 8 Ne
0201 FB2| —_XNC
, _GND_BKLT_SGND CRITICAL
35354292
1 3¢ PP5V_S0 R7765" 3
10K zEE
5% n n n
1/20W a'd Ql 8 ‘é
Z Z z 2z 2z THRM
201, 0 U U OV pAaD
R7760" 'R7761
1.8K 1.8K IR R N N S
5% 5% Y
1/20W 1/20W
2]31 l;gl
2 2 R7762
= cp—L2C_BKLT_SCL A9 2 BKLT_SCI_R XW7SM700
1/;2:0(,, R7763 1582 4GND BKLT SGND_ 0
g 12C_BKLT_SDA 0201 1 2 BKLT SDA R MINWECKWIDT Mt
4 VOLTAG!
1/520W
MF
0201 4

svne oateoro oo A

——
SYNC MASTER=JO2 DEVMLE
Pl gy nom

LCD Backlight Driver
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E85 VBUS/VCONN 5V VR

32 30

PP5V1_S4SW

VCONN Current Limiters

60 50 35
g3 EPBUS G3n
APN 15251888 M2
Vout = 5.105V (5.337V max) T ILIM(min) = 301.5 mA
B Al s -
R7847 i craTicaL 1.8A Max Output ijtm“‘; D
5 g A _ FPF2495UCX max) = 368.
120w 2 2 ) I;ZHBEOZA f = 1.25 MHZ o 2o BBPD 1EN c3loy CSF a3 PP5V1_S4SW_CCl 20 60
L U7850 : . vout[ 53
CRITICAL CRITICAL RITICAL TPS62130ARGT SV R psE . z ’ PESVL_S4SW 35 50 60 CFET_ILIM1 C2 |1SET CRITICAL
C7846 " N ECO f E; BVIN S4 PSVOUT ATN 10 | AVIN QFN swi 2 PIFE322518 ocrraGs| C1 HPM _VCFET OC L 5 5o alB
cr8s 7 3
45UF —— ¢ | pr swi 2 R7853" 'R7856 'R7865 GND Pull-up in U4600 VIN
o vos| 14 ssvour vos L0 0% 3 00K
POLY P5VOUT EN 13 CRITICAL 5% Al
CASED12-SM 2 D EN 35354283 eals [ 1zon gEow Lrzow FPF2495UCX
| psw 201, 201 2201 ¢ 25 (T§y—BBED_VCONN2 EN €3 ox csp vour 2 PP5V1_S4SW_CC2 20 60
_ F=1.25MHZ PG| 4 PSVOUT PGOOD — VCFET ILIM2 C2 |1SET CRITICAL =
J_ ag g 3,SS/TRLS P5VOUT_SS NO STUFF Vout = 0.8 * (1 + <Ra>/<Rb>) = 5.105V 4 ocrracs| €1 HPM_VCFET_OC_L s 5o
Zz =z & . =
= < 1 - i
28 g EE 7850 2 crerens crerrens crerrens crerrens crerrens crerrens P R7866 oo Pull-up in U4600
7850 3.09K
Y 113K 190 .|'c7851 ,|'c7852 ,|'C7855 ,|'C7856 ,|'C7857 1 c7849 ! c7854 15w A3B
. - - <Ra> 120 1/1ew ——47UF T 47UF T 47UF 47UF T 47UF 2.20F w20
XW7800 Y M, s v s sy S v s v 2 v , 2201
A~ .
c7853 1! 0805 0805 0805 0805 0805 04021
L S0 ress : [
o2 R L
£ R7851 . .
PSVOUT_DISCHARGE =
s . - VBUS Current Limiter/OVP IC
1200
o, 5 60 50 35 _PR5V1_S4SW
P5VIR3V4_AGND NO STUFF N
. Q7850 I
PP3V3_s4 1.05V S4 Switcher DMN32D2LFB4 57880
] svm vER 1 FPF2495UCX
2 O VBUSFET EN c3 |on csp A3 PPVBUS_E85 29 60
vour[ 53¢
CRITICAL CRITICAL VBUSFET_ ILIM C2 |I1SET CRITICAL
R7836" 1 ocrracs| S1 HPM_VBUSFET OC L oD =0
105195 VIN £ GND Pull-up in U4600
1/20% Uu7830 CRITICAL .
201, ISL8009B - }.78301 WWW deWX Com R78683§ ILIM(min) = 1530 mA A3B
, DEN .2UH-1.7A50.1970HM PP1V05_S4SW 2 6o . . o ILIM(nom) = 1700 mA
E85HSMUX_USB_EN 2 RITICAL 8 Pl 4SW_SW 1 2 =
64 62 29 26 27 [(T>—o ] | EN C C LX| T T Hgmmsm?s“ Vout = 1.051V ng{Z ILIM(max) 1910 mA
P1V05S4SW_PGOOD 3lpor Bl 6 SilTlE Robrcthoe ~ ™ CRITICAL
DIDT=TRUE 'R7831 |1 Cc7835 150mA Max Output
4|sk1p RsI|S 10
—— 10UF f = 1.6MHZ =
5 - = =
GND THRM_PAD ELY 8% ° APN 15251888
= Me 2 X5R_CERM
7 9 2201 536255 CRITICAL ‘7 . l l ‘7 R
P1V0O5S4SW_FB_R CRITICAL L7820
C78361! PPBUS_G3H 2.2UH-2.2A
17832 'R7832 togE —— ey ! « __P1v8S3 PHASE LYY YL PPIVE 53 o 1214652 55 0
47K v > WL wrom-0 2 PTPE32251D
L f— §%2PF 13 X58765%4 1 c7820 ' c7821 1 MIN_NECK_WIDTHZ0-1 MMt CRITICAL
= I 1/20W - -
2 8¢ 5 = —— 1C7826
0201 2201 ov . c7825 ! c7828 ! _
<Ra> 2 [ - R7820" — 4 UF 220 ——  2.20p Vout = 1.794V
P1V055S4SW_FB A 0402-1 10 2 6.3V 208 —T— 200 7T Max Current =
= 5% POLY-TANT 25V 2 25v N
1/20W 0805 s vy Freq = ? MHz
1
2.5V SSD LDO R7833
1 = CRITICAL CRITICAL
19200 Vout = 0.8V * (1 + Ra / Rb
o ( ) c7822|, | c7827"
U7870 2<Rb> 47UF —— 47UF ——
60 59 58 50 47 PP3V3 SOSW_SSD TLV70525PYFP PP2V5 SOSW_SSD 54 60 +c —B1V8S3 BOOT | 2% 2385
1 - - POLY-TANT -
o ese o [ vout = 2.5v L R ok rour-3
vin vour = P1V8 S3 REG FB
SAK_SSD_P2V5LDO_P3V3S1X_EN A2 CRITICAL Max Current = 0.06A * SIN LiNE wiDTH=0.2
- oD _SSD_| | ] MIN NECK WIDTH-0.1 MM
c7870 1| C78711 1c7872 1 AV4 VvV
GND
1oF —— ur —— "~ 0 59 58 50 47 PP3V3 SOSW_SSD hd 1 S SD R =
G 2 G 2 “ 2 g CRITICAL
07 07 o5 1 L7890
SYPASSU7870.52+ 1 R78190% 1.5UF-20%-4.9A-0.0580HM
BYPASS=U7870.82: s 1mm a PP1V1_SOSW_SSD
= 1/20W 1 2 5456 57 59 60
2%{2 PIME041B
1
R7890 CRITICAL CRITICAL CRITICAL C7892 1 Vout = 1.1V
60 50 45 48 47 46 43 35 30 PPBUg G3H 0 i
129 J1C7895 J*C7896 ,['C7891 2-20r _— Max Current = 2.4A
i - 330UF ~ ——330UF ——47UF EE Freq = ? MHz
A Ju o35 1 o A KsR-ceR
‘R7887 5] 2 N 2 2.0V 2 2.0V 2 6.3V 0402-1
10 A R7894 R7895 CRSE-Bo-sm1 | Cmsp-po-Swi | 0865 o
§ 5% g &8 NN LINE WIDTH=0.2 MM 357K 357K
l}u‘/qzow E E MIN_NECK WIDTH=0.1 MM i?zow }32
2 U7890 T892 i e
R 201 Sor
CRITICAL TPS62130ARGT > .P;Iln:’ixsusys])wigs—sf 1 42.2K : :
Cc7890° 17894 PVIN_SO_P1V1SSD RC 10 [avINn QFN swz_} NIN NECK WIDTH-0.3 1 S
1S LA—— MENNECK WIDTH=0.3 MM s sw| 3 prpETRUE vy SSD_GPIO2_L SSD_GPIOl_L =
208 ] 2 28 DEF 201,
il xoR-coRt CRITICAL vos| 14 P1V1SSD_VOS <Ra>|
casep15°%k ot s (OD—S2K_SSD_PPIVL_EN, 13 | En S R P %ZN%E(QGVK—7 sl Q}ZN%E(QGVK—7
7 FB 5 P1V1l_SSD_REG_FB '_‘ S0T563 ’_‘ S0T563 1R7 8 9 7
FSW TN LINE WIDTH-0.2 MM o o 10K
\ cr889 pol 4 P1V1SSD PGOOD MIN NECK WIDTH-0.1 MM [ [Lve 3 [ [Lve 5 K
1
——0.1UF 9 P1V1SSD SS R7893 o o ur
p— SS/TR p—
S i 82 2 & 162K nEIEE nEIGE 220 SYNC MASTER=392 DEVMLE SYNC_DATE—047027201
! B T
= e AR & B 17200 N .
c7883 1 SSD_CORE_SHMOO<1> SSD_CORE_SHMOO<0>
Y o 0 ———m Misc Power Supplies
- - v S <Rb>|
xR 2 33 39 PP1V8 SOSW SSD COLD
Apple Inc. <SCH_NUM>| D
GND _P1VLSSD AGND ® <E4LABEL>
MIN LINE WIDTH-0.5 MM
_LINE WIDTH=0. TI :
XW7890 Uokmncesoy 0T CORE_SHMOO<1> CORE_ SHMOO<0> 1.1v OUTPUT VOLTAGE 1?3 . fi;ﬁ PROfARIETARY PROPERTY <BRANCH>
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3.3V SUS Switch

.
1.05V PCH PCIe Switch
49 47 45 41 20 39 30 25 37 3¢ PPSV_S0
e U8020. ]
3131 #_PP3V3_S5 TPS 1
i a| S | pp3v3 sus T, €8005:) -
B2 |Jvin  vour(| B1 189 At
X5R 2 Uu8005
PM_SLP_SUS_L calog TR 02 SLG5AP1471V | 2
2 a6 1 oN D)
52 4 0 D . u8020 = TDFN bl 3 § g PRLVO5_SUS guumwwen | D
%
o Part TPS22924C 15 PCH_PCIEPHY PC 9 lon CRITICAL s| 5 PP1V05_SO0SW_PCH_ PCIE s 11 60
N Type Load Switch s|7 EDP: 0.802 A
GND
R(on) 18.5 mOhm Typ . u8005
@ 2.5v 25.8 mOhm Max l Part SLGSAP1417V
= 2A M = :
Current ax = Type Load Switch
. _ . R(on) 9.8 mOhm Typ
. 1 O 5V S O SWltCh HSIO has turn-on requirement of @ 4v vgs TBD mOhm Max
3 3V S 4 S t h ° <0.1V/uS ramp rate and
L] Wl C <65uS from EN to 95% (1.05V) Current 6A Max
49 47 45 41 40 39 30 25 37 10 PPSV_S0
T8000 - 1.05V 1 h
¢ y_PP3V3_S5 TPS22924 C8006 1 .05 PCH SATA Switc
56 58 A2 ) 1( Al PP3V3_S4 22 23 28 29 30 32 33 50 60 1UF -
B2 | JVIN vouT( | B1 10% VDD
CRITICAL i‘% uUsono06 49 47 45 41 20 39 30 25 37 3¢ -PPSV_S0
2311 PM_SLP_S5_L C2 |on SLG5AP1453V [
R 10 —
GND Uu8o0o00 P1V0O5S0_RAMP = 7 lcap "%V b3 gu PP1VO5_SUS o112 16 4 40 51 e Cc8008 : -
1 — e 1UF —
C?.OO%Q 1 3] Part TPS22924C 8007 : . P1V05S0 EN 2 |oy CRITICAL | & PPLVO5_S0 68 11 15 16 17 32 44 46 60 16V vop
629% Type Load Switch 1700DF e EDP: 1.656 A xem ugoo0s8
%5R 2 10% GND SLG5AP1471V | 2
0201-1 R(on) 18.5 mOhm Typ 10¥ 2 ® u8006 = TDFN 1 PP1V0O5 SUS
r @ 2.5v 25.8 mOhm Max 201 :_‘—— 5,11 12 16 45 48 51
= C t 2A M Part SLG3AP1453V CH_SATAPHY PC 9 lov CRITICAL s| 5 PP1V05_SO0SW_PCH_ SATA s 11 e
urren ax Type Load Switch s 7 EDP: 0.564 A
GND
R(on) 9.8 mOhm Typ - us8008
€ 4V Vgs | TBD mohm Max Part SLG5AP1417V
Current 6A Max = Type Load Switch
. R(on) 9.8 mOhm Typ
HSIO has turn-on requirement of
<0.1V/uS ramp rate and € 4v vgs TBD mOhm Max
<65uS from EN to 95% (1.05V) Current 6A Max
.
1.05V PCH USB3 Switch
e
49 47 45 44 40 39 30 25 17 16 _PP5V_S0
& i
C8009: -
19)1: p— VDD
%%g 2 U8009
SLG5AP1471Vy| 2
= TPEN pl_3 PP1VO05_SUS 5,11 12 16 46 49 51
16 15 PCH_USB3PHY_ PC 9 lon CRITICAL s| 5 PP1V0O5_S0SW_PCH _USB3 5 11 60
537 EDP: 0.472 A
GND
Uu8009
)
l Part SLG5AP1417V B
= Type Load Switch
. R(on) 9.8 mOhm Typ
HSIO has turn-on requirement of
<0.1V/uS ramp rate and € 4v vgs TBD mOhm Max
<65uS from EN to 95% (1.05V) Current 6A Max
e
p—— — — A
SYNC MASTER=J92 DEVMLB SYNC DATE=07/24/2014
——— — e ———————
Power FETs
< >
@ Apple Inc. MSCH_NUM D
<) <E4ALABEL>
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Mobile System Power State Table

v ez | v on vnen e cmees | e | msmesn | mssie | oot
50 . . . . \ \ .
Sleep (S3AC) 1 1 1 1 1 1 0
sleep (S3) 0 1 1 1 1 1 0

P — : : : 0 0 0 0

Deep Sleep (54) 0 1 1 0 0 0 0

Deep Sleep (S5AC) 1 1 0 0 0 0 0

Deep Sleep (S5) 0 1 0 0 0 0 0
Battery Off (G3HOAC) toggle 3Hz 0 0 0 0 0 0
Battery Off (G3Hot) 1 0 0 0 0 0 0
S5 Power Good
52 48 45 1 [IM) S5_PWRGD = i?mpgfé%grww 31 46 48 52

LPDDR power down sequencing support

PP1V8_S3

20 21 46 50 59 60

NO STUFF
D8170
S0D-962
PMEG1201AESF

PP1V2_S3

8 10 19 20 21 46 59 60 69

SUS & S4 Enables

S3 Enables

R8117
25150 PM SLP S5 L — PM_SLP_S5_L 1 o s o2 « m—BMIC_V8_EN 1A PA 2
@mfmgf:wm — oD 5%
1/20W
PM_SLP_S4_L ozot
52 51 10 1> oy BM SLP_SUS L. — PM_SLP SUS L iy s e 52 4621 15 13 [T
BASETIRU NO STUFF
A
D8115
Dzoli
RB521E8—30|—Z D
x NO STUFF
1
p1 EN D R8116
v8S3_EN | NoK
NO STUFF EZZDW
R8115* 2201
1K
5%
1/20W
2012
$ 2 sl PL E — Pl E . 52
e L S e = P LVES BN -
NO STUFF
SO0 Enables |r¢8lle
wna PM_SLP_S3_L — 9
63113 (I 2 @ERN-XSR
K| K R 06201
D8182uL, D81g1uL, D810§D§>E
0201 0201 —
RB521ES-30 RB521ES-30 RB521ES-30 Z
Al Al K
Pl _EN D P _EN D | Pl _EN D |
R8182"* 'R8185 R8181!* 'R8186 R8183* 'R8184 |['R8187
4.99K 30K 2.0K 20K 1K 10K 0
1% 5% 5% 5% 5% 5% 5%
1/20W 1/20W 1/20W 1/20W 1/20W 1/20W 1/20W
MF MF MF MF MF MF MF
2012 2201 2012 2201 2012 2201 ZDZDl C
- N 1 e ﬁ?K%?SKSEEITRUE = BSVSO_EN ___pym « =2
20 P1VO5SO_EN — PI1VO5SO_EN  mm o=
MAKE_BASE=TRUE —
5246 P3V3S0 EN __— P3V3S0_EN oD < =2
MAKE_BASE=TRUE —
5246 P1V5S0 EN __— PI1V5S0_EN BT < =
MAKE_BASE=TRUE —
NO STUFF
1C8185 1C8186 1C8184 1C8187
05, LUF == 04, lUF == 04, lUF == 04, lUF
2 @ERN-XSR 2 @ERN-XSR 2 @ERN-XSR 2 @ERNM-xSR
0201 0201 0201 0201 e

1

=TmC DATES0s sosord A

——
SYNC MASTER=392 DEVMLE
e apunom

Power Control
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LCD PANEL INTERFACE (eDP) + Camera (MIPI)

75 60 47 30 20 _PP5V_S4
-
VDD
u8300
SLG5AP1443V .
R8315 1CD PWR SLEW 7 TDFN ol 3 Optional iense R
8.25K CRITICAL goes here
s 1 —EDP_PANEL_PWR AR PANE], P5V_EN 2 sLs PP5V_S0SW_LCD - 60 55 g PP5V_SOSW_LCD
1/13%zw GND
01605 ®
1c8311 [1C8312
R8317 D83L7 | |:c8315 |:c8309 == §plUF = JouF
1A 2 PANEL_P5V_EN D 2 LS iO%OUF ‘110% PF 2 %3%_cERM 2 %5k cprM
Y , 8.3V , 10V 0201 02027
1/32w RB521ES-30 %3‘519’%‘“" L5y
15¢ i3 U8310
01005 o $%#4 4% pp3v3 S0 TPS22904 PP3V3 SO0SW _LCD
By cse MEN-NECR WIBTH=0 3 OMM
R8316 = e Al lvIN vour| A2 VOLTAGE=3.3V : N 0
26.7K CRITICAL|
1 Y PANEL_P3V3_EN B1 2.0K 1
MY ™ aw U8320 2,0k R8381
1t 1C8316 (C€8310: o Part TPS22904 RS 1258
01005 —L 1.0UF 1.0UF — - M
T 8%¢ 629% 7T Type Load Switch 2
R8318 D8318 2 X5R-CERM X5R 2
P 0201 0201-1 0201-1 R(on) 75 mOhm Typ CRITICAL
1,\Mz PANEL_P3V3_ EN_D K @ 2.5v 110 mOhm Max J8300
1/;3,:‘214‘1 RB521ES-30 Current 500mA Max CFPA342-0250F
01005 = F-RT-SM-A
o3 o 54
O
. ° 52
50
25| © o
o) 18
7|2 O
o) 16
15 o
=T p aa
)
g
41 ° O35
5315 _EDP_PANEL_PWR 39 C)C 38
37 O
n 25 @uy—MIPI_CLK_CONN_P 3510 o128 MIPI_CLK_CONN_N pum :: 7
0o 34
2 omy MIPI_DATA_CONN_N EEN s MIPI_DATA_CONN_Pgym - 7
31 o
NC Y¥—+0 30 PPVOUT SO LCDBKLT
ALSCAI 29| " O “©
o s —DP_INT_ML_C_P<0> C8320 1|2 s DP_INT_MI,_P<0> » BESV_S0 MK 7710 o128 SMBUS_SMC 1 SO _SDA > 10w s
- (- === 12 en 36 3 a1 SMBUS_SMC_1_s0_sE1| o o3¢ _SMC_1_50_.
0.1UF | 1 383 _cedi8¥y oD 372 6 I2C_CAM SDA o«
» mD—L12C_CAM_SCK O [ |24 EDP_BKLT P
« s o DP_INT_ML_C_N<0> C8321 1|2 DP_INT MI,_N<0> e 23] 5 01y ZDP_BELT_ %@” o
0.10F | 338 _cerigtn 7 3 5 oy SMBUS_SMC_0_S0_SC 21] J 0755 12C BRLT SCL e
19 o am e
« s m—DP_INT_ML_C_P<l> C8322 1|2 DP_INT MI,_P<1> e w@D—L2C_BKLT SDA TO ol LCD _IRQ L g o
0.1UF | | 33 _cegb1 5 OC ij DP_INT_ ML _N<O0> . .
o LCD IRQ not in J92 flex
D DP_INT ML _C N<i> C8323 1|2 DP_INT ML_N<1> 1370
. 0.1UF | 1 8% el = 10 ol 2 DP_INT ML_P<1> ., 4
. X5R-CERE01 510 o120 DP_INT ML_N<2> .,
« s my—DP_INT_ML_C_P<2> C8324 1|2 e DP_INT MI,_P<2> I 719 o8
0.1UF | | 338 _crrif01 510 516 DP_INT ML _P<3> ., .
O 4
o s y—DP_INT ML _C_N<2> C8325 1|2 DP_INT ML _N<2> 55 66 EIDS DP_INT AUX N ;e
0.1UF | I 308 cerif82 - 15 oy DP_INT_HPD 5o Per NF request
e s my—DP_INT ML _C_P<3> C8326 1|2 DP_INT MIL_P<3> o o6 Cc8300: 1C8301
0.1UF | I X3R_cerigd1 1000&{ p— - 51%8PF
1 v 16V
o s >—DP_INT_ML_C_N<3> C8327 1|2 ¢ DP_INT ML_N<3> 518S00013 XTR-CERM 2 ? CERM_
0.1UF | I 338 _ceiB01
o 5¢gryDP_INT AUXCH C_P Cc8328 1 H io e DP_INT_AUX_P
0.1UF - . _L
¥SR-CERIEO1 Bottom side contacts used =
o :qgry—DP_INT_AUXCH C N C8329 1 II§ . DP_INT AUX N a3 66 Pinout reversed from flex
0.1UF | 1 3% _ceiB01

LCD

s3 13 DP_INT_ HPD

51313« PP3V3_S0
53133 32

Panel HPD & AUX strapping

6s 53 DP_INT AUX N

es ss DP_INT AUX P

'R8301
1M

5%

1/20w

ME
2201

NO_XNET_CONNECTION=TRUE
'R8303
1M

37

1/20w
ME

2201

NO_XNET_CONNECTION=TRUE
'R8302
1M

5%

1/20w

ME
2201

S—
SYNC MASTER=392 DEVMLE

S
SYNC DATE=00/25/2014

eDP Display Connector
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54
8

PP3V3_S0SW_S1X i 56 55 60
OMIT_TABLE
. =PCIE_SSD_R2D_P<0> I3 |rx0 P TESTO|_L6
oI — 4
o D =PCIE_SSD_R2D_N<0> K3 |RX0_N USSI_())(O TEST1 2:
1 1
o @@ =PCIE_SSD_R2D_P<l> L3 |rx1 P BGA TEST2 R8445 R8446 |'R8444
=PCIE_SSD_R2D_N<1> M3 |rx1 N SYM 3 OF 9 TEST3| H5 20K 10K 10K
o I - S1X_STBY EN LAAA 2 720w 20w
. —pCIE D D2R P<0> 410 1|2 o [y =PCIE_SSD_R2D_P<2> N3 [rx2 P 2 ,50 L 561
= = ~ GND_VOID=TRUE ( 1y | | 108, xon 6237 o (—=ECIE_SSD_R2D N<2> P3 [Rx2_N sTBY_EN| W5 e L
=PCIE_SSD_D2R_N<0> Cc8411 : I_Zﬂﬁj— o ¥y =PCIE_SSD_R2D_P<3> R3 |px3 p 5 VIN PFW*|pAC SSD_VIN PWRFAIL WARN L
o = . =PCIE D_R2D_N<3> T3
ND_VOTD=TRUE ( 5 | [ {08y xom 8537 O c 58 N<3 RX3_N PFW*AB3 SSD_PWRFAIL_WARN_L
PCIE_SSD_D2R C_P<0> Tifpxo p
+ @ug—=BCIE D_D2R_P<1> 413 1|2 - -
¢ = S8 ND_V ID:T(R:U§ 0 ?UF 108 xsr 5237 s« PCTE_SSD_D2R_C_N<O0> R1|1x0 N
h - G1 SSD_JTAG_MASTER_NRST
PCIE_SSD _D2R C_P<1> Plfpxi p MASTER_TAP_NRSTL 2= 995 = A8 TAn of DA o
. =PCIE_SSD_D2R_N<1> C8412 1|2 = TX1] F1 D_JTAG_MASTER_TCK
¢ GND_VOTD=TRUE 103 €37 ¢« PCIE_SSD D2R_C_N<1> Nl|px1 n 1 MASTER_TAP_TCK SSD_JTAG S C 55
@——————MUF |—|CERM—X5R &3y _ MASTER TAP_TDI| F3 SSD_JTAG_MASTER_TDI s PP1VE SO0SH SSD COLD
—PCTE SSD D2R P<2> Cc8414 1|2 <« PCIE_SSD_D2R_C_P<2> Ml|rx2 p 6 MASTER_TAP_TDO| C3 D_JTAG_MASTER_ TD 55 177350 34 56 30 99 60 64
o ND_VOID=TRUE (1 yp I—m e PCIE_SSD_D2R_C_N<2> Ll|rxy x MASTER_TAP TMs| F2 SSD_JTAG_MASTER_TMS 5
PCIE D_D2R P<3> K1 - .
o SO e 2 Nepe - CBALY }W/ B PgIE 229 D2R g N<§> r7R s SLAVE_TAP_TCK| DL TE_SSD_JTAG SLAVE _TCK 1 SEAZ%ZEAR 1800 Fe: 3o
_ = 0.10F | | L2%u_xsr 8235 TX3_N SLAVE_TAP TMs| EL TP_SSD_JTAG_SLAVE_TMS 0.22UF
=PCIE_SSD_D2R_P<3> C8417 1|2 5750 gy 39 — 2 VL SOSH 55D 9 e &0%v
o e A S O TD=TROE 1110 37 so __PP2V5_SOSW_SSD T9 | veH ? xes-cERu
0.1UF 'l CErM-x5R 0201 -
PP1V1_SOSW _SSD Rr8 FUSE_vDD1 ART
o @oy—=PCIE_SSD_D2R_N<3> _C8416 |2 756 3% - 7 FUSE_vDD2| AB6 =
ND_VOID=TRUE 0.1UF | (l:%RM_XSR 828‘1/ s ]VPTX FUSE_VDD3| AB7 L
66 64 12 PCIE CLK100M SSD P K5 | REF_PAD_CLK_P ATEST| G2
R8410 66 64 12 PCIE_CLK100M SSD_N J5 |REF_PAD CLK N PERST*|yAB4 __SAK_SSD_PCIE_RESET L 5 J_
PP1V8 SOSW SSP COLD 37 25 50 54 56 56 39 60 1 200 , PCIE_SSD_RESREF_R T7 | RESREF PCIE_CLKREQ+(2B2 SSD_CLKREQ L {oUD 12 =
1/!142}w ( N8 P1V8 SOSW _SSD COLD _ £} 53 59 54 R8440
= 201 8 AVDD| jps L r-1K) PP1V1_SOSW_SSD .
'R8447 'R8413 5%
100K 100K 17204
§?§zow 37200 58 SSD_I2C_SCL F4 |12¢c_scL XTAL_BYPASS| R9 SSD_0OSC_BYPASS 201
,50 2201 se SSD_I2C_SDA F5 ) 12c_spa POR_BYPASS| R10
o 31 IR SMC_OOB1 R2D L Y1 |UARTO_RX VREFINO|[ M9 >
5 2 (OO SMC_OOB1_D2R_L Y2 | UARTO_TX VREFIN1| N9
6 59 23 I S1X_DEBUG_UART_R2D H1 |yaRT1 RX vREFOUTO[ M10 o/ 10
64 59 23 (GO S1X_ DEBUG UART D2R H2 [yaRTI TX 2 vREFOUT1[ N10 3/ o <4
¢4 PP1V8_SOSW_SSD_COLD s quy—SSD_SPI_MISO ADL)sPI MISO nel M6 ne
38838 s I SSD_SPI_MOST AC3 | SPT_MOSI
l s @un—SSD_SPI_SCLK ABl |sp1_sScLK XTALI[ N5 o4 501 SYSCLK CLK12M SSDSYSCLK CLK12M SSD v s s s
NAND_DIE | NAND_LITHO| NAND_DENS1| NAND_DENSO| NAND_VEND st (O] SSD_SPI_CS L AD2 | SPT_CSN xTarol M5 s nc — B
'R8487 'R8486 'R8485 'R8484 'R8483
1K 1K 1K 1K 1K o s 2 OO SSD_UART_BOOT_L B3 [gp1o0 (1PU)
EZZDW EZZDW EZZDW EZZDW EZZDW 50 D_CORE_SHMOO<O0> F6 |gp10l vis SSD NAND CONFIG’ StrapS
5201 5201 5201 261 261 s OO SSD_CORE_SHMOO<1> _ C3|gpr02 T15
: ’ SSD_GPIO<3> c2 |gpro3 pvss| |_uls BOM GROUP BOM OPTIONS
SSD_GPIO<4> H6 | GPIO4 ul4 NAND:TOSH_128GB_1X_64GBIT NAND_DENSO,NAND_DENS1,NAND_VEND,NAND_ LITHO,NAND DIE,NAND TYPE:TOSH_128GB_1X_64GBIT
SSD_GPIO<5> D3
SSD GPTO<6> G6 ziig: 3| PAVDD| V14 pp1yg S0SW SSD COLD zi gg §§ NAND:TOSH_128GB_1Y_64GBIT NAND_DENSO,NAND_ DENS1,NAND VEND,NAND DIE,NAND TYPE:TOSH_128GB_1Y 64GBIT
SSD_GPIO<7> E3 |gP107 NAND:TOSH_256GB_1Y_128GBIT NAND_VEND, NAND_DENS1,NAND_TYPE:TOSH_256GB_1Y_128GBIT
w36 |cpTO8
0 59 s6 54 PP3V3 SOSW S1X . Eg D2 | cp1o9 NAND:TOSH_512GB_1Y_128GBIT NAND_VEND,NAND_ DENSO,NAND_ TYPE:TOSH_512GB_1Y_ 128GBIT
8430 8431 8432 NCx—X8 | epro10 NAND: SAND_128GB_1X_64GBIT NAND_DENSO,NAND_DENS1,NAND_ LITHO,NAND DIE,NAND TYPE:SAND_ 128GB_1X_ 64GBIT
1C 1C 1C — — —
0.1UF  —— 0. 1UF 1.0UF 288 | 6p10 3 3 VDDIO 1 NAND: SAND_128GB_1Y_64GBIT NAND_DENSO,NAND_DENS1,NAND_DIE,NAND TYPE:SAND_ 128GB_1Y 64GBIT
-1 20% — =
2 %537 2 g5aY 2 %RY NC %22 | GPTOHVO NAND:SAND_256GB_1Y_128GBIT NAND_DENS1,NAND_TYPE:SAND_256GB_1Y_128GBIT
0201 0201 0201-1 s (y—SAK_SSD_COLD_BOOT L ¥4 |GpIonvi v
_L NAND:SAND_512GB_1Y_128GBIT NAND_DENSO,NAND_TYPE:SAND_512GB_1Y_ 128GBIT
SSD NAND Parts
*%S1-X GPIO[10:1] IDPD*+* PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
998-7360 2 NAND, 19NM, 64GX8 , MLC, RAW, 64G , 2-CH , LGAG0 U8801,U8810 CRITICAL | waw_ rves:tosn 12665 1x_sacerr
VENDOR NAND_VEND (GPIO3
= { ) 335500004 2 | wm,zoceze oome,cw, sscn, 1w, 2.2v,onco | USSB01,U8810 CRITICAL | o rvvsroon sescn 1v cocns
TOSHIBA 1
33551031 2 NAND, TOGGLE DDR2,2CH, 128GB, 1¥NM, 3.3V, LGAG0 U8801,U8810 CRITICAL | wawo_rves:voss 25608 1v_128cs0
SANDISK 0
33551032 2 NAND, TOGGLE DDR2,2CH, 256GB, 1¥NM, 3.3V, LGAG0 U8801,U8810 CRITICAL | wawo_rves:toss si208 1v_128csme
998-7361 2 NAND, 19NM, 64GX8 , MLC, RAW, 64G , 2-CH , LGAG0 U8801,U8810 CRITICAL | wawo_ rves:saw_ 12665 i1x_sacerr
DENSITY NAND_DENSO (GPIO4) NAND_DENS1(GPIO5)
33551044 2 NAND, TOGGLE DDR2,2CH, 64GB, 1YNM, 3.3V, LGA60 U8801,U8810 CRITICAL | wawo_ rves:saw_ 12665 1v_sacerr
128GB 1 1
33551041 2 NAND, TOGGLE DDR2,2CH, 128GB, 1¥NM, 3.3V, LGAG0 U8801,U8810 CRITICAL | wawo_rves:snuo 25608 1y 128080
256GB 0 1
33551045 2 NAND, TOGGLE DDR2,2CH, 256GB, 1¥NM, 3.3V, LGAG0 U8801,U8810 CRITICAL | wawo_rves:snuo_si20s 1v_128cs0
512GB 1 0
LITHO NAND_LITHO (GPIO6)
—
1X 1
1y 0
DIE SIZE NAND_DIE(GPIO7) SYNC MASTER=J92 SSD SYNC DATE=02/11/2014
64Gb 1 T —
SSD Controller (1 of 4)
128Gb 0
<SCH_ NUM>| D
# NAND_CH (GPIO8) d} Apple Inc. m
% (%56) T <) <E4ALABEL>
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, — PP5V sS4 30 38 47 53 60 75 = o3v3 so R T T U T i , — PP1VO5 SO 68 1115 16 17 32 44 46 52 60
L — PPSV s4 30 38 47 53 60 75 = s s —_ PP1V05_SO 68 11 15 16 17 32 44 46 51 60 =
= —  PP3V3 SO 11%02 13 15 17 18 23 21 29 32 —
—__PP5V_S4 30 38 47 53 60 75 — Te B BRBRTHE
= — __PP3V3 SO 8211 1213 15 17 18 23 21 29 32
= e R e P (N T T S
USB-C PWR (5.1V)
59 22k 25 17 15 BBSV_SO p— PP5V_S0 16 17 25 30 39 40 aa 45 _PP5V1 S4SW p— PP5V1 S4SW 35 50 60 60 51 11 5 _PP1VO5 SOSW PCH PCIE p— PP1V05 SOSW PCH PCIE 5 11 51 60
60 31fEs 47 a5 ad — MIN _LINE WIDTH=0.5 MM 47 49 51 &0 — MIN _LINE WIDTH=0.6 mm — MIN _LINE WIDTH=0.6 MM
MIN NECK WIDTH-0.175 MIN NECK WIDTH-0.2 mm HIN WECK WIDTa-0 2 wa PR
VOLTAGE-5v VOLTAGE-5 - 1 VOLTAGE-T - 05 Digital Ground
MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=" TRUE g
PP5V_S0 16 17 25 30 39 40 44 45 47 4 PP5V1_S4SW 35 50 60 PP1V05_S0SW_PCH PCIE 8 11 51 60 gNL%A M
PP5V_S0 16 17 25 30 39 40 44 45 47 49 PP5V1_S4SW 35 50 60 MIN NECK WIDTH*8.275M.M
51 60 MIN_LINE_WIDTH=0.6MM
PP5V_S0 1817 23 30 39 0 a4 a5 a7 60 51 11 5 _PP1VO5 SOSW PCH SATA PP1V05_ SOSW _PCH SATA 5 11 51 60 — —
R %050 29 _PP5V1_S4SW_CCl PP5V1_S4SW_CC1 29 50 60 - =
PP5V_S0 16 17 25 30 39 40 44 45 47 49 — MIN_LINE WIDTH=0.6 mm
MIN NECK WIDTH-0.2 mm
A PP5V_S0 16 17 25 30 39 40 44 45 47 49 XWAO001 TAGESS 1V A
= EEH SM p— ———
— PP5V_SO - SATA YNC MASTER=J43 MLB YNC DATE=10/24/201
- R E85_CCl 1542 o5yl Sasw COL s e 115160 SYNC MAS' J43 MLB SYNC_DA 0/24/20
— __PP5V_S0 1637 25 30 39 40 44 45 47 39 — i
| — eesu so R w0 oo _BRLVOS SOSW PCH USRI — use3 e Power Aliases
—__PP5V_S0 16 17 23 30 39 40 aa 45 _PPSV1 S4SW CC2 — PP5V1_S4SW_CC2 29 50 60
 — REHES —
— PP5V_S0 16 17 25 30 35 40 44 45 47 43 XWAO 02 ;] A le Inc <SCH NUM>| D
e A — PP1V05_SOSW _PCH_USB3 s 11 51 60 PP :
o o 2sqpry EB5_CC2 1 52 —_  PP5V1_S4SW_cC2 25 50 60 (<) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY: [FEMF Vi
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING‘
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 100 OF 130
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 60 OF 7 5
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69 61

69 61

69 61

69 61

69 61

69 61

20

20

21

21

LPDDR3 Command/Address
MAKE_BASE

5 =MEM_A_A<5> — Tpue  MEM_A_CAA<0> oD =
) OD>—=MEM_A_A<9> — rrue  MEM A_CAA<I> oD
5 =MEM A A<6> — tpur MEM _A_CAA<2> oD, =0
) C—=MEM_A_A<8> — rteue  MEM A CAA<3> oD
S =MEM_A_A<7> — Tpur MEM _A_CAA<4> oD
5 =MEM_A_ BA<2> — tpug  MEM A CAA<5> oD
) D--MEM_A_CAA<6> — rRup  MEM_A_CAA<6> oD -
5 =MEM A A<11> —  TRup  MEM_A_CAA<7> o =
) Cm—=MEM_A_A<15> E TRUE  MEM_ A CAA<8> oD =0
) O>-—=MEM_A_A<14> — teur  MEM_A_CAA<9> oD 0
) >-—=MEM_A_A<13> — true  MEM A CAB<0> oD 0
B =MEM_A_CAS_L — rmrug MEM A CAB<I1> oo 20
) m—=MEM_A WE_L — tpug  MEM A CAB<2> oD
5 =MEM_A RAS L ) MEM_A_CAB<3> 20
) Cm—=MEM_A_BA<0> — rpur MEM _A_CAB<4> oD, =0
5 =MEM_A_A<2> — tpug  MEM A CAB<5> oo =0
' OD-MEM_A_CAB<6> — TRup  MEM_A_CAB<6> o
B =MEM A A<10> — tpug  MEM A CAB<7> oD
' O>—=MEM_A_A<1> — Tpur  MEM _A_CAB<8> oD =
B =MEM_A_A<0> — rtpug MEM A CAB<9> oD
) Cm-MEM_A_ODT<0> — teur  MEM_A_ODT<0> oD -
5 TP_LPDDR3_RSVD1 — TP_LPDDR3_RSVD1 - .,
’ omTP_LPDDR3_RSVD2— pyp TP_LPDDR3_RSVD2 ;.
5 =MEM B _A<5> — Tpue  MEM_B_CAA<0> oD =
) C—=MEM_B_A<0> — reue  MEM B_CAA<1> oD =
S =MEM B _A<6> — Tpur MEM B_CAA<2> oD
B =MEM_B_A<8> — rrug MEM B CAA<3> oo 2
) D—=MEM_B_A<7> — rteue  MEM B_CAA<4> oD =
5 =MEM_B_BA<2> — tpur MEM B_CAA<5> o =
) Cm-MEM_B_CAA<6> — teur  MEM _B_CAA<6> o -
5 =MEM B A<11> — rpup  MEM_B_CAA<7> oD -
) Om—=MEM_B_A<15> — tsur  MEM_B_CAA<8> oD =
) Om—=MEM_B_A<14> — teur  MEM_B_CAA<9> oD =
) Cm=MEM_B_A<13> — tpue MEM_B_CAB<0> oD =
; =MEM B CAS_L = MEM B_CAB<1> 2
' Om-=MEM_B_WE_L — tpug  MEM_B_CAB<2> oD
5 =MEM_B_RAS_L — tpug  MEM B_CAB<3> o
) OD—=MEM_B_BA<0> — ceue  MEM B _CAB<4> o
5 =MEM_B_A<2> — Tpue  MEM B_CAB<5> oD =
» O>-MEM_B_CAB<6> — teur  MEM_B_CAB<6> o
S =MEM B A<10> — Tpug MEM B_CAB<7> o =
5 =MEM_B_A<1> — wpup  MEM _B_CAB<S8> oo =
» =MEM B _A<0> — Trup  MEM_B_CAB<9> oD =
5 MEM_B_ODT<0> — rpup  MEM_B_ODT<0> S
» co—TP_LPDDR3 RSVD3 — qrpg  TP_LPDDR3_RSVD3 ,
» >-LB_LPDDR3_RSVD4 — true TP _LPDDR3_RSVD4 ; «

20 61 69

6

20 61 69

6

6

6

20 61 69

21 61 69

Memory Bit/Byte Swizzle

20, =MEM A DQS_P<6>_—
2 =MEM_A_DQS_N<6>—

MAKE_BASE

20 =MEM A DQ<0> — TRuE MEM_A_DQ<34> :
2Fry—=MEM_A_DO<1> —_ TrRUE MEM A DO<38> ;
60 61 20 1CETY MEM_A_DQ<33> E TRUE MEM_A_DQ<33> 5
uggry =MEM_A_DO<3> — TRgg  MEM_A_DO<36> S
20 =MEM_A_DQ<4> —_ TrRuE MEM A DQO<35> B
2 =MEM A DQ<5> —  TRUE MEM_A_DQ<37> 7
20D =MEM_ A _ DQ<6> —__TRUE MEM A DQO<32> B
2 =MEM A DQ<7> —  TRUE MEM_A_DQ<39> 7
gy =MEM_A_DO<8> — _TRUE __MEM A DQ<44> B
20 =MEM_A_DQ<9> — TRUg MEM A DO<43> S
2Ery—=MEM_A_DO<10> — 1TrRyg MEM_A_DO<46> i
20 =MEM_A_DQO<11> —— 7crug MEM _A_DQ<45> S
20 =MEM A DO<12> — MEM A DQO<42> 5
20 =MEM_A _DQ<13> — gtryr MEM A_DQ<40> .
2Ery—=MEM_A_DO<14> E TRUE __MEM A DO<47> S
20 =MEM A DQ<15> — gpyg MEM A_DQ<41> B
2 =MEM A DQ<16> —  TRUE MEM_A_DQ<55> 7
20(ED =MEM_A_DOQ<17> —___TRUE MEM A DQ<48> B
20 =MEM_A DQ<18> = qpyr MEM A DOQ<54> N
ng@ry =MEM A DO<19> — rgor MEM A _DO<53> S
20 =MEM_A_DQ<20> == 7crug MEM_A_DQ<49> ®7
ng@ry =MEM A DO<21> — rggs MEM A _DO<51> S
20 =MEM_A_DQ<22> _— 7crug MEM_A_DQ<50> S
gy =MEM_A _DO<23> — qrug MEM A DO<52> ~wr -
20 =MEM A DQ<24> — nwpyz MEM A DO<61> .~
gy =MEM_A_DO<25> — 7tRug MEM A DO<60> o~
20 =MEM_A DQ<26> — rrug MEM A DO<63> —m,
20 =MEM_A DQ<27> — qrug MEM A DO<62> mm,
20D =MEM_A_DQ<28> — TRUE MEM A _DQO<57> D
20 =MEM_A DQ<29> — qpug MEM A DO<58> —m,
2ngEry—=MEM A _DO<30> — rRug MEM A DO<56> ~wm
20 =MEM_ A DQO<31> — TRUE MEM A DQO<59> D
20D =MEM_A_DQ<32> —_TRUE MEM A DQ<2> D
20 =MEM_A_DQ<33> — 7trye MEM A DO<5> an -
nEry—=MEM_A_DQ<34> — 7ror MEM A _DO<7> S
2o =MEM_A DQ<35> _— gqpys MEM _A_DQ<3> %
gy =MEM _A_DO<36> — 7tRup MEM A DO<6> an -
20 =MEM_ A DQO<37> — TRUE MEM A _ DQO<0> D
20 =MEM_A_ DQO<38> —_TRUE MEM A DO<1> D
20D =MEM_A_DQ<39> — TRUE MEM A DQO<4> D
20 =MEM_A DQ<40> — rrug MEM A DO<14> ~—m,
ng@ry =MEM A DO<41> — ygog MEM A DO<15> .,
20 =MEM_A_DQ<42> — trys MEM A _DQ<8> D
og@ry—=MEM_A DO<43> — qpug MEM A DO<11> .~
20 =MEM A DQ<44> — Trug __MEM A_DQ<10> S
20 =MEM A DO<45> — MEM A DO<12> 5
2 =MEM A DQ<46> —  TRUE MEM_A_DQ<13> as X
nggry =MEM A DO<47> — gryg MEM A DQO<9> &
20 =MEM_A DQ<48> — qpug MEM A DQ<22> —m,
20 =MEM_A_DO<49> — qryr MEM A DQ<23> ,
20D =MEM_A_DOQ<50> — _TRUE MEM A DQO<19> B
20 =MEM A DQ<51> — gqpyg MEM A_DQ<17> S
2gFry—=MEM_A_DO<52> E TRUE __MEM A DO<21> N
20 =MEM_ A DQO<53> —__TRUE MEM A DO<16> 5
2 Ery—=MEM_A_DO<54> —_ TrRyg MEM_A_DO<18> i
20 =MEM_A_DQ<55> _— 7crug MEM_A_DQ<20> B
20 =MEM_A_DO< j— MEM_A_DQ<24> B
20 =MEM_A_DQ<57> — tryg MEM A_DQ<29> B
gy =MEM A DQO<58> E TRUE MEM_A_DQ<26> B
20 =MEM_A_DQ<59> —_ TRuE MEM A DO<28> D
20 =MEM A DQ<60> _— 7qryr MEM A DQ<25> ,
20D =MEM_A_DOQ<61> —__TRUE MEM A DQO<31> 5
20 =MEM_A DQ<62> —— qryr MEM A DQ<30> i
gy =MEM A DO<63> E TRuE  MEM A_DO<27> ~wm
20qmry—=MEM_A_DOS_P<0>_—_ 1trug MEM A DOS_P<4> ~mm
20 =MEM_A_ DOS_N<0>— MEM_A_DOS_N<4> 5
20 =MEM_A DQS_P<1>_— MEM A _DQS_P<5> S
20 =MEM A DQS_N<1>_— srur _MEM A_DQS_N<5> S
MEM A DOS_P<6> — MEM A DOS_P<6> 5
MEM_A_DQS_N<6> — MEM A_DQS_ N<6> .

20 =MEM_A_DQS_P<3>__ 7Trug MEM A _DQS_P<7> .
20 =MEM_A DQS_N<3>_— MEM_A_DQS_N<7> S
20 =MEM_A DQS_P<4>_— MEM A _DQS_P<0> S
20 =MEM_A_ DQS_N<4> _— TRUE MEM A _DQOS_N<O0> B
20 =MEM_A_ DQS_P<5>— MEM_A_DQS_P<1> S
20 =MEM A DQS_N<5>_— rrur _MEM A_DQS_N<1> S

MEM A D
MEM_A_DQS_N<2> )

_P<2> B

gy =MEM_A_DOS_P<7>— 7rRug MEM A DOS P<3> ~mm,
20gETy—=MEM_A_DOS N<7>— rrug MEM A DOS_N<3> ~r -

6

6

6

20

20

6

6

6

6

6

6

6

6

6

s160 6121 ICETY MEM_B_DQ<32>

61 69

61 69

61

61

MAKE_BASE

21 =MEM B DQ<0> TRUE
2 =MEM_B_DO<1>

TRUE

MEM_B_DQ<35>
MEM_B_DO<
MEM_B_DQ<32>

2 =MEM_B_DQ<3> — TRUE __MEM B DQ<36> B
0 =MEM_B_DQ<4> — TRug MEM B_DQ<37> B
2 =MEM_B_DQ<5> i MEM_B_DQ<39> S
2D =MEM B DQ<6> — TRUE MEM B _DQO<34> B
2 =MEM_B_DQ<7> _ MEM_B_DQ<33> S
nEry=MEM_B_DO<8> — TRUE __MEM B_DQ<41> B
2 =MEM_B_DQ<9> — TRUE __MEM B _DQ<43> B
n =MEM_B_DQ<10> — MEM_B_DQ<46> 5
2 =MEM_B DQ<11> —— gcrug _MEM B_DQ<45> B
2 =MEM_B_DO<12> — MEM_B_DO<47> ;
0 =MEM B_DQ<13> — grpyg MEM B DQ<44> B
nGEr=MEM B _DO<14> — gpgg MEM B _DQ<42> B
2 =MEM_B_DQ<15> — gy MEM_B_DQ<40> S
2 =MEM_B_DQ<16> — MEM_B_DQ<55> S
2D =MEM_B_DO<17> — TRUE MEM B _DO<50> B
2 =MEM_B_DQ<18> _—_ MEM_B_DQ<48> S
n =MEM_B_DOQ<19> — twpyg MEM B_DO<53> .
2 =MEM_B_DQ<20> — Trug _MEM B_DO<51> B
2 =MEM_B_DQ<21> _—_ MEM_B_DQ<52> S
2 =MEM_B_DQ<22> — TRy _MEM B_DO<54> B
2 =MEM_B_DOQ<23> — MEM_B_DO<49> ;
2 =MEM_B_DQ<24> MEM_B_DQ<60> S
nEr—=MEM B _DO<25> — gryg MEM B DO<57> S
2 =MEM_B_DQ<26> — grygre MEM_B_DQ<59> ,
2 =MEM_B_DQ<27> _—_ MEM_B_DQ<63> S
2D =MEM_B_DQ<28> — TRUE MEM B _DO<61> B
2 =MEM_B_DQ<29> _—_ MEM_B_DQ<56> S
a =MEM_B_DQ<30> — tryg MEM B_DO<58> B
2 =MEM_B DQ<31> — gtrug _MEM B_DQ<62> D
g =MEM_B_DO<32> E TRUE __MEM B_DQ<6> D
n =MEM_B_DQ<33> — trur MEM B_DQ<0> D
ngry—=MEM_B_DQ<34> — ggug MEM B_DO<3> D
2 =MEM_B_DQ<35> — gy MEM_B_DQ<5> D
nggry—=MEM B_DO<36> — 7Ry MEM B_DO<7> D
. =MEM_B_DQO<37> — TRUE MEM B _DO<1> D
. =MEM_B_DQ<38> — TRUE MEM B_DQO<4> D
2D =MEM_B_DQO<39> — TRUE MEM B _DQO<2> B
. =MEM_ B_DQ<40> —  TRUE MEM_B_DQO<8> %7
2 =MEM_B DQ<41> —— trug _MEM B DO<11> S
2 =MEM_B_DQ<42> — TRy _MEM B_DQ<9> D
n =MEM_B_DQ<43> — MEM_B_DQ<12> .
2 =MEM_B DQ<44> — TRy _MEM B_DO<15> B
n =MEM B _DO<45> — MEM B_DO<14> ;
2 =MEM_B_DQ<46> _— MEM_B_DQ<13> S
nGEr=MEM B _DO<47> — gggg MEM B DO<10> S
0 =MEM_B_DQ<48> — gryg MEM_B_DQ<23> S
2 =MEM_B_DQ<49> — MEM_B_DQ<18> S
2D =MEM_B_DO<50> — TRUE MEM B _DQO<19> B
2 =MEM B _DQO<51> — MEM_B_DQ<17> S
n =MEM_B_DQ<52> — trpyg MEM B_DQ<20> .
2 =MEM_B DQ<53> — TRy _MEM B _DO<16> B
2 =MEM B _DQO<54> — MEM_B_DQ<22> S
2 =MEM B_DQ<55> — trug MEM B DQ<21> B
2 =MEM_B_DO< — MEM_B_DO<29> ;
2 =MEM B _DQO<57> — MEM_B_DQ<25> S
1Ty =MEM _B_DO<58> — TRUE __MEM B_DQ<24> 5

2 =MEM_B_DQ<59> TRUE

MEM B_DQO<26>

21, =MEM_B_DQ<60>
21ED =MEM_B_DOQ<61>
21, =MEM_B_DQ<62>

TRUE

MEM B_DQ<27>
MEM B_DQ<28>
MEM B_DQO<30>

7

7

21 (B0 =MEM_B_DQ<63> TRUE MEM B_DQO<31> D
21CED =MEM_B_DQS_P<0>__ TRUE MEM_B_DQOS_P<4> D

7

7

7

7

2 =MEM B DOS_N<0>— MEM B DOS_N<4>
0 =MEM_B_DQS_P<1>— MEM_B_DQS_P<5> S
2 =MEM B_DQS_N<1>_— rtrug MEM B DQS_N<5>
; MEM_B_DOS_P<6> — MEM B DOS_P<6>
. MEM B _DOS_N<6> — MEM_B_DQS_N<6>
0 =MEM B _DQS_P<3>_ rtrug MEM B DQS_P<7>

2 =MEM_B_DQS_N<3>_—
21, =MEM_B_DQS_P<4>_—
(g =MEM_B_DOS N<4>" TRUE
n MEM_B_DQS_P<5> —

MEM_B_DQOS_N<7>
MEM_B_DQOS_P<0>

7

7

7

MEM_B_DQS_N<0> )

MEM_B_DQOS_P<1>

7

21 =MEM_B_DQS_N<5>___ TRUE MEM_B_DQOS_N<1> i

2 =MEM B DOS_P<6> —
2 =MEM_B_DOQOS_N<6> —

MEM_B_D

_P<2>

7

MEM_B_DQS_N<2> )

nggry—=MEM B_DOS_P<7>— 7Ry MEM B_DOS_P<3> ~wm,
nEry—=MEM_B_DOS N<7>— grur MEM B_DOS_N<3> ~m

6

6

6

6

6

6

61

6

6

6

6

6

61

61

61

o6 TP_CPU_MEMVTT PWR_EN_LSVDDO- TP _CPU MEMVTT_PWR_EN_LSVDDQ s e
— _BASE=TRUE

6

A

——
SYNC DATE=(MASTER

p—
SYNC MASTER=(MASTER)
[ TITE —

Memory Signal

Swaps
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®
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8

7

62

62 28 15

62 44 8

62 31 13

62 31 13

35 32 31

68 62 12
62 28 13
62 28 13
28 16 14

61
32 31 26
32 31 26

62 28

62 29 12

62 29 12

62 29 12

62 29 15

62 29 28

50 29 28

MAKE_BASE
OR_SWITCH_EN == TRUE OR_SWITCH_EN
CPU_VR_READY == TRUE CPU_VR_READY
SMC_PCH_SUSWARN_TL — TRUE SMC_PCH_SUSWARN_TL
SMC_PCH_SUSACK_L TRUE SMC_PCH_SUSACK_L
SMC_BC_ACOK TRUE SMC_BC_ACOK
TP_ULX SPARE1 TRUE TP_ULX SPARE1
TP_ULX_ SSP_SPARE TRUE TP_ULX_ SSP_SPARE
TP_LPC_CLK24M LPCPLUS_R TRUE TP_LPC_CLK24M LPCPLUS_R

TRUE

HPM_I2C_INT_L
HPM_I2C_INT_L

XDP_USB_EXTA _OC_L

TRUE

HPM_I2C_INT_L

XDP_USB_EXTA _OC_L

SMC_TCK

SMC_TCK

TRUE
SMC__TMS TRUE SMC_ TMS
TP_HPM_ XTALOUT TRUE TP_HPM_ XTALOUT
GND TRUE GND

PCIE_CLK100M TBT_ P

TRUE

PCIE_CLK100M TBT_P

TRUE

PCIE_CLK100M TBT N
=PCIE_E85_D2R_P

PCIE_CLK100M TBT N
PCIE_TBT_D2R P<0>

TRUE
=PCIE_E85_D2R_N TRUE PCIE_TBT_ D2R_N<0>
=PCIE_E85 R2D P TRUE PCIE TBT R2D_C_P<0>
=PCIE_E85_R2D N — TRUE PCIE_TBT_R2D_C_N<O0>
TBT CLKREQ L p— TRUE TBT CLKREQ L
PCH_TBT PCIE RESET_L —_ TRUE PCH_TBT PCIE RESET_L
E85_TEST MODE_L — TRUE E85_TEST MODE_L

+ O E85HSMUX USB_EN
MAKE_BASE=T

E85HSMUX_USB_EN

15 28

62

8 a1 62

13 31

13 31

31 32

12 62

13 28

14 16

26 31

26 31

28 62

12 29

12 29

14 68

14 68

14 68

14 68

12 29

15 29

28 29

[OUD) 27 28 29 50 62 64

62

62

35

68

62

28

32

32

62

62

62

62

62

a3

——
SYNC MASTER=392 DEVMLE

J92 Signal Aljiases

SYNC DéTE=07/08/201
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2

Unused nets with offpage

(Nets with offpages not used on this project)

SD_RESET_L 15
SD_PWR_EN 15
= ENET MEDIA SENSE 15
BT PWRRST L 15
TPAD_USB_IF_EN 15
= PCH_GPIO12 15
TBT PWR EN 15
TBT_ _CIO_PLUG _EVENT L 15
(= JTAG_TBT_TMS PCH .,
ODD_PWR_EN_ L 13
HDMITBTMUX FLA 13
HDMITBTMUX LATCH 13
[ CAM SENSOR WAKE L ..
LCD_PSR_EN 15
XDP_USB_EXTA _OC_L 14 16 28 62 64
AUD WAKE L 15
MIKEY SPI_CS_ L 15
[ MIKEY SPI CLK 15
MIKEY SPI_MISO 15

f— MIKEY_ SPI_MOSI 15

12

12

63

63

13

13

NO TEST Nets

NO_TEST
- MAKE_BASE
NC_PCIE CLK100M_SDP — rrur TRup  NC_PCIE_CLK100M_SDP
NC_PCIE_CLK100M_SDN — TruE TRuE  NC_PCIE_CLK100M SDN .

NC_PCIE_TBT D2RP<1>

TRUE

TRUE

NC_PCIE_TBT D2RP<1>

NC_PCIE_TBT D2RN<1>

TRUE

TRUE

NC_PCIE_TBT D2RN<1>

NC_PCIE_TBT R2D_CP<1>

TRUE

TRUE

NC_PCIE_TBT R2D_CP<1>

NC_PCIE TBT R2D_CN<1> — rrue tRug  NC PCIE TBT R2D_CN<1>

NC_USB_CAMERAP

TRUE

TRUE

NC_USB_CAMERAP

NC_USB_CAMERAN

TRUE

TRUE

NC_USB_CAMERAN

NC_USB_SDP

TRUE

TRUE

NC_USB_SDP

NC_USB_SDN TRUE _TRUE NC_USB_SDN 14 63

NC_HDA_SDINI1

TRUE

TRUE

NC_HDA_SDINI1

NC_PCI_PME_L

TRUE

TRUE

NC_PCI_PME_L

NC_CLINK_ CLK

TRUE

TRUE

NC_CLINK_ CLK

NC_CLINK_ DATA

TRUE

TRUE

NC_CLINK_ DATA

NC_CLINK_RESET L

TRUE

TRUE

NC_CLINK_RESET L

=DP_TBTSNK1 MIL_C_ P<3..0>

TRUE

TRUE

NC_DP_TBTSNK1 ML_CP<3..0>

=DP_TBTSNK1 ML _C N<3..0> TRUE _TRUE NC DP_TBTSNK1 MI, CN<3..0>

NC_DP_TBTSNK1_DDC_CLK

TRUE

13 22| CPU/PCH

rrue _NC_DP_TBTSNK1_DDC_CLK

NC_DP_TBTSNK1_ DDC_DATA

TRUE

TRUE NC_DP_TBTSNK1_ DDC_DATA

NC_DP_TBTSNK1_ AUXCH_ CP

NC_DP_TBTSNK1 AUXCH CN TRUE _TRUE NC_DP_TBTSNK1_ AUXCH CN 13 63

NC_DP_TBTSNK1_ HPD

TRUE

NC_DP_TBTSNK1_ AUXCH_ CP

TRUE NC_DP_TBTSNK1_ HPD

NC_SMC_SYS_LED

TRUE

TRUE NC_SMC_SYS_LED

NC_SMC_DEBUGPRT_EN_TL.

TRUE

TRUE NC_SMC_DEBUGPRT_EN_TL.

NC_SMC_SYS KBDLED

TRUE

TRUE NC_SMC_SYS_KBDLED

NC_SMC_T25_EN_ L

TRUE

TRUE NC_SMC_T25_EN L

NC_SMC_GFX_THROTTLE_L rruE TRuE  NC_SMC_GFX_THROTTLE_L e

NC_SMC_FAN_0O_TACH

TRUE

TRUE NC_SMC_FAN_0_TACH

NC_SMC_FAN_1_ CTL

TRUE

TRUE NC_SMC_FAN_1_ CTL

SMC

NC_SMC_FAN_1_ TACH

TRUE

TRUE NC_SMC_FAN_1_ TACH

NC_SMBUS_SMC_4_ASF_SCL

TRUE

TRUE NC_SMBUS_SMC_4_ASF_SCL

NC_SMBUS_SMC_4_ASF_SDA TRUE _TRUE NC_SMBUS_SMC_4_ASF_SDA 3163

NC_SYS_ONEWIRE

TRUE

TRUE NC_SYS_ONEWIRE

31 63|64

———————————
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EE Chaz Probe Points

P2 ¢ P3V3S3 EN — P3V3S3_EN
PPAS 0 1 C:g < MAKEiBAS'Er:TRUE - e
FAM  pMIC2 READY 0 a0
pPA502£; =
PPA503 QMML P1V05SUS_DRVH "
P2
PPA504 .MML SMC_CBC_ON n e
FAM  SMC_CHGR_INT L o
PPA505 P(;
PPA506 @MML MEM_B_CAA<0> .
<
P2  MEM B _CLK_P<0> a1 e
PPA507 PCZQM
MEM B_CLK_N<0> 1m e
PPA508 P(QM%
MEM B CS L<0> 2 aes
PPA509£%%
MEM_B_DO<0> e e
PPA510 p%';
PPAS11 QMML MEM_B_DQS_P<0> et e
P2
PPA512 QMML MEM_B_DQS_N<0> 1616
PPA513 PéMML AP_PCIE_ DEV_WAKE 15 22
SM
P2
PPA514 QMML AP_SOIX WAKE_L 15 2
P2 AP S0IX WAKE_SEL 15
PPA515 PCSQ
PPA516 éﬂf“ﬁ E85HSMUX_USB_EN 27 28 29 50 62
SM
P2  pCcH BT UART_D2R 52
PPA519 P(QM%
BT _UART CTS L 22 23
PPASZOi%%
PCH_UART1_R2D "
PPA521 P%;M%
PCIE CAMERA D2R P 14 25 68
PPA522 PCZQM%
PCIE_CLK100M SSD_P 12 34 4 6
PPA523 (@
PPA524 PMML PCIE CLK100M TBT P 12 20 62 68
SM
et 40 s _AGND_PMIC AGND_PMIC
AGND PMIC MAKEiBASE=TRUE
o4 45 45
o 40 oo _AGND_PMIC
o 40« _AGND_PMIC

TS_HIPWR_EN

TS_HIPWR_EN

MAKE_BASE=TRUE
61 43 28 _LS_POWER_GATE_EN — TS_POWER_GATE_EN
MAKE_BASE=TRUE
61 59 15 _SSD_PWR_EN — SSD_PWR_EN
MAKE_BASE=TRUE
64 59 54 23 _SSD_UART_ BOOT_TL, — SSD_UART_ BOOT_L
MAKE_BASE=TRUE
64 59 54 23 _S1X DEBUG UART D2R — S1X DEBUG_UART_ D2R
MAKE_BASE=TRUE
64 59 54 23 _S1X DEBUG UART_ R2D — S1X DEBUG_UART_ R2D
MAKE_BASE=TRUE
55 56 54 50 23 17 _PP1 W D LD — PPl W D LD
64 60 59 = = = — = — =
MAKE_BASE=TRUE
66 60 sa 12 _PCIE_CLK100M_ SSD_P — PCIE _CLK100M SSD_P
MAKE_BASE=TRUE
66 60 5a 12 _PCIE_CLK100M SSD N — PCIE_CLK100M_SSD_N
MAKE_BASE=TRUE
s .=PCIE_SSD_D2R_P<0..3> — PCIE_SSD_D2R P<0..3>
MAKE_BASE=TRUE
s .=PCIE_SSD_D2R_N<O0..3> — PCIE_SSD_D2R_N<0..3>
MAKE_BASE=TRUE
s« =PCIE_SSD R2D P<0..3> — PCIE_SSD R2D _P<0..3>

MAKE_BASE=TRUE

s .=PCIE_SSD_R2D N<O0..3> p—

PCIE_SSD_R2D_N<O..3>

MAKE_BASE=TRUE

P1Vl_SO0_DLPN_PGOOD

P1Vl_SO0_DLPN_PGOOD —

MAKE_BASE=TRUE

SYSCLK_CLK24M CAMERA p—

68 64 24 17

SYSCLK_CLK24M CAMERA

MAKE_BASE=TRUE

64 46 17

SYSCLK_CLK32K_ PMIC

SYSCLK_CLK32K_ PMIC p—

MAKE_BASE=TRUE

TP_SMC_PWRFAIL_WARN_TL

64 31

TP_SMC_PWRFAIL_WARN_TL

MAKE_BASE=TRUE

23

23

61

a6

17
H

31

a8

61

31 43 64

54

54

54

61

61

P
PPA525 (25“1 E85_RFU<1> B

P2
PPA526 :"ML E85_RFU<2> 2

P2
PPA527 @:’“"1 E85_cCl 2
cc2 25

PPA528 P(z):% E85
PPA529 Péﬁ“l AUD_PWR_EN -
PPA530 P@:"ML BT_UART_RTS_L 22
PPA531 P@:"ML CAMERA_PWR_EN "

P,

PPA532 (2;4 1 _HPM TI2C_INT L 13
P2MM

PPA533 EDP_BKLT_PWM 13

P2
PPA534 @:’“"1 HDA_SDINO "

PPA535P(2§ML I2C_PCH_1_SCL "
PPA536P(Z§Ml I2C_PCH_1_SDA "
PPA537P2:4ML LCD_IRQ L "
PPA538P(2§% MEM_CAM_A<8> B

CAM CS_L M

P2
PPA539 @:% MEM

P2
PPA545 G

St

P2
PPA546 @:"Ml PCH_BT_UART_R2D "

PPA547P(Z§Ml PCH_UART1_D2R "
PPA548PZQ:% PCIE CAMERA D2R N »
PPA549P(2$3:4Ml ECIE
PPASSOP(ZjMl ECIE

P,

PPA551 (ﬁﬁ PCIE_SSD_D2R_N<0> M
P2

PPA552 Q““l PCIE_SSD_D2R_P<0> “

PCH_BT_ UART_ CTS_L 15

CLK100M_SSD N 12

CLK100M TBT N 12

P2

PPA555 Q””l OR_SWITCH_EN 15
PZMM1

PPA556 Q SAK_SSD_P1V2_EN "

SAK_SSD_P1V8_EN o

PPA557 P(ZJMML
PPA558 P(Zﬁml SAK
PPA559 P(i):% SAK
PPA560 P(z):% SMC
PPA561 P(z):% SMC
PPA562 P(Zﬁml SMC_0OBL R2D L -
PPA563 ”@:"ML SMC_PROCHOT Y
PPA564 P@:’“"L SMC_SENSOR_PWR_EN Y

P,

PPA565 (j‘ 1 _SMC_WAKE_SCI_L 5
P2MM

PPA566 Q SMC_WIFI_ PWR_EN 22

SSD_SR_P1V2_EN "

SSD_SR_P1V8_EN "

BT_PWR_EN 22

CLK32K_PMIC 31

P2MM,
PPA567 Q AP_PCIE_WAKE_L 22

PZMM1
PPA568 Q SSD_BOOT -

P

PPA569 6%5.4 SSD_SR_EN_L "
P2

PPA570 MML SYSCLK_CLK12M_SMC -

P2
PPA571 @:"Ml SYSCLK_CLK12M_SSD -

P2
PPA572 .:"ML SYSCLK_CLK24M_CAMERA -

P,

PPA573 LK_CLK32K_PMI -
P2

PPA574 Q:“"L BT_DEV_WAKE "
PZMI‘&

PPA575 Q TPAD_SPI_CS_L "

P,
PPA576 TPAD_SPI_INT_ L 5
&

60

60

28

a0

28

28

25

25

25

61

61

28

33

24

64 66

62 68

64 68

P
PPA577 @:’“"1 USB3_EXTA_D2R_N “

P2MM,
PPA578 Q USB3_EXTA_ D2R_P "

29

29

PZMM1
PPA579 Qd CPU_CATERR_L -

P2
PPA580 .:"Ml E85_TEST_MODE_L 2

P,
PPA581 @:"ML MEM B CS_L<1> .

61

61

MCP_RSVD_CK13

MCP_DC_CV45

PPASSZE}:’% MEM B_CKRE<1> i
PPA583P©:% MEM B_CAB<1> .
PPA584 P@:’“’i MEM_B_CAA<2> o
PPA585 Ping MCE _RSVD CK13 =
PPA586 O HSA-BS-S%E =

PZMM1
PPA587 Cs; MEM_B_CAA<3> Y

P,
PPA588 @:’“"1 E85_LS_Pp<1> B
PZMM1
PPA589 Q E85_LS_N<1> 2
PZMM1
PPA590 (;{ E85_LS_P<2> 26
LS_N<2> -

P2
PPA591 (jﬁ E8S
P,
PPA592 :"ML XDP_PCH UART SSD L BT H .,

P2MM,

PPA593 Q DP_E85SNK_HPD 18
P2MM

PPA594 (;{ XDP_USB_EXTA _OC_L 14

PPA595
P2

PPA596 Q:"Ml USB_EXTA_P “
P2

PPA597 Q:“"l USB_EXTA_N »

0.15MM

SM 1
PPASAQ, %MM
PPASA]b O 1 BBPD

. I5MM

SM 1
PPASA2 QMM

PéMMl XDP_USB_EXTB_OC_L “
SM

BBPD_TIPU_EN 28

MISO_LS1V1 29

BBPD_PD_EN 28

BBPD_PD_SEL_CC2 28

SM 1

PPASA3 %MM
1
PPASA40%MM
PPASAS -+
0.1I5MM

BBPD_RPD_EN 28

BBPD_RX_L_TX_H 2

BBPD_SPI_MOST 28

SM 1
PPA5A6G (-
PPASA7 1 _BBPD_VCONN1_EN 2
0.I5MM
PPASAB0

1 __BBPD_VCONN2_EN 2
201 BBPD VCONN_E
PPAS5A9 28

SMM

61

29

29

29

29

28

26

26

28

62 63

64 7

TP_ULX_ DDR_VCCDDOQG

TRUE

TP_ULX_ DDR_VCCDDOG

7 64

67 64 32 31 26

67 64 32 31 26

67 64 1a

6760 1a __NC USB3 EXTB D2RN TRUE__TRUE NC_USB3 EXTB_ D2RN $

67 64 1a

67 64 1a

64 14

64 14

67 64 1a

67 64 1a

67 64 1a

6760 14 __ NC_USB_TPADN TRUE _TRUE NC_USB_TPADN 14

64 12

SMC_DEBUGPRT_TX_T.

TRUE

SMC_DEBUGPRT_TX_T.

26 31 32 64 67

SMC_DEBUGPRT_RX_T.

TRUE

SMC_DEBUGPRT_RX_T.

26 31 32 64 67

NC_USB3_EXTB_D2RP

NO TEST Nets

NO_TEST

MAKE_BASE
TRUE TRUE

NC_USB3_EXTB_D2RP

NC_USB3_EXTB_R2D_CP
NC_USB3_EXTB_R2D_CN

TRUE _TRUE

NC_USB3_EXTB_R2D_CP

14 CPU/PCH

TRUE _TRUE

NC_USB3_EXTB_R2D_CN

14 64 67

14 64

NO_TEST
— MAKE_BASE
NC_USB_IRP — TRUE TRUE NC_USB_IRP
NC_USB_IRN TRUE _TRUE NC_USB_IRN
NC_USB_EXTBP TRUE _TRUE NC_USB_EXTBP

TRUE _TRUE

NC_USB_EXTBN

NC_USB_TPADP

NO_TEST

MAKE_BASE
TRUE TRUE

NC_USB_EXTBN

NC_USB_TPADP

NC_PCIE_CLK100M_ FWP

TRUE _TRUE

NC_PCIE_CLK100M_ FWP

64 12

NC_PCIE_CLK100M_ FWN

TRUE _TRUE

NC_PCIE_CLK100M_ FWN

64 63 31

61 a6 .NC_PMIC CLK32K XTALIN

64 31

64 31

64 31

NC_SYS_ONEWIRE

TRUE _TRUE

NC_SYS_ONEWIRE

31 63 64

NC_SMC_GFX_OVERTEMP

TRUE _TRUE

NC_PMIC_ CLK32K XTALIN

NC_SMC_GFX_OVERTEMP

a6 63

31 64

NC_SMC_FAN_0_CTL

TRUE _TRUE

NC_SMC_FAN_0_CTL

31 64

NC_SMC_FAN_4 CTL

TRUE _TRUE

NC_SMC_FAN_4 CTL

31 64

Unused nets with offpage

(Nets with offpages not used on this project)

XDP_USB_EXTB_OC_L

14 16 64

——————————
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J92 Board-Specific Spacing & Physical Constraints

BOARD LAYERS BOARD AREAS PRRRP NS | HEREESR
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11,BOTTOM NO_TYPE,BGA,MEM_TERM MM 16.5
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE
DEFAULT ISL6, ISL8, ISL10 Y =45_OHM_SE =45_OHM_SE
DEFAULT ISL3,ISL4 Y =45_OHM_SE =45_OHM_SE
DEFAULT * Y 100 MM 100 MM 10 MM 0 MM 0 MM . . WWW deWX Com
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT S pacing Constraints ' q '
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING * 0.100 MM ?
Single-ended Physical Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.260 MM 1x_DIELECTRIC TOP, BOTTOM 0.057 MM ?
27P4_OHM_SE I|SL6,ISL8,ISL10 Y 0.134 MM 0.134 MM 1x_DIELECTRIC ISL2,ISL11l 0.057 MM ?
27P4_OHM_SE ISL3,ISL4 Y 0.190 MM 0.190 MM 1x_DIELECTRIC ISL3,ISL10 0.057 MM ?
27P4_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC ISL4,ISLY 0.054 MM ?
1x_DIELECTRIC ISL5,ISL8 0.058 MM ?
PHYSICAL_RULE_SET LAYER ALLOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP 1x_DIELECTRIC ISL6,ISL7 0.051 MM ?
40_OHM_SE TOP, BOTTOM Y 0.144 MM 0.144 MM
40_OHM_SE 1SL6 v 0.070 MM 0.070 MM
40_OHM_SE ISL8 Y 0.073 MM 0.073 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
40_OHM_SE ISL10 Y 0.071 MM 0.071 MM DEFAULT * 0.1 MM ? * * BGA BGA_P075MM
40_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD STANDARD * =DEFAULT ?
_OHM_. NET_PHYSICAL TYPE | AREA TYPE | PHYSICAL RULE_SET
BGA_P075MM * 0.075 MM ? * BGA P070MM BGA
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP —
45_OHM_SE TOP , BOTTOM Y 0.120 MM 0.095 MM PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
45_OHM_SE 1SL6 Y 0.057 MM 0.057 MM PO70MM_BGA * 0.070 MM 5 MM 0.075 MM
45_OHM_SE ISL8 v 0.058 MM 0.058 MM
45_OHM_SE 1SL10 Y 0.057 MM 0.057 MM
45_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER ALLOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.095 MM 0.095 MM
50_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE TOP , BOTTOM Y 0.090 MM 0.090 MM
55_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE_RF TOP, BOTTOM Y 0.225 MM 0.225 MM
50_OHM SE_RF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

Differential Pair Physical Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF TOP, BOTTOM Y 0.147 MM 0.060 MM 0.100 MM 0.100 MM
70_OHM_DIFF ISL6 Y 0.082 MM 0.082 MM =STANDARD 0.080 MM 0.080 MM
70_OHM_DIFF ISL8 Y 0.085 MM 0.085 MM =STANDARD 0.080 MM 0.080 MM
70_OHM_DIFF ISL10 Y 0.081 MM 0.081 MM =STANDARD 0.080 MM 0.080 MM
70_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF TOP, BOTTOM Y 0.099 MM 0.060 MM 0.100 MM 0.100 MM
85_OHM_DIFF ISL6,ISL9,ISL11 Y 0.058 MM 0.058 MM =STANDARD 0.100 MM 0.100 MM
85_OHM_DIFF ISL8 Y 0.060 MM 0.060 MM =STANDARD 0.100 MM 0.100 MM
85_OHM_DIFF ISL10 Y 0.057 MM 0.057 MM =STANDARD 0.100 MM 0.100 MM
85_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

Note: 80ohm copied from 85ohm (pending stack-up calcs)

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF TOP, BOTTOM Y 0.099 MM 0.060 MM 0.100 MM 0.100 MM
80_OHM_DIFF ISL6,ISL9,ISL1l Y 0.058 MM 0.058 MM =STANDARD 0.100 MM 0.100 MM
80_OHM_DIFF ISL8 Y 0.060 MM 0.060 MM =STANDARD 0.100 MM 0.100 MM
80_OHM_DIFF ISL10 Y 0.056 MM 0.056 MM =STANDARD 0.101 MM 0.101 MM
80_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

p—
SYNC MASTER=J43 MLE
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CPU Signal Constraints CPU Net Properties
ET_TYPE . i
PHYSICAL RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_ Note: 80ohm constraints are aCtually 850hm
z ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 MM 0.100 MM [CO—CRILBECT CPU_45S CPU_COMP CPU_PECT 6 32
CO—RM.SYNC CPU_45S CPU_AGTT. PM_SYNC
[CO—PBM_MEM_PWRGD CPU_45S CPU_AGTL PM_MEM_PWRGD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT Note: CPU_8MIL and CPU_ITP can be converted - - - - - -
back to TABLE_SPACING_RULE
CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ? = ) - [ CPU_45S CPU_ITP XDP_DBRESET_L 16 17
— — once rdar://10308147 is resolved = = XDP p PRDY L
CPU_AGTL * =STANDARD ? [ — CPU_45S CPU_ITP _CPU_ _ 6 16
= [ CPU_45S CPU_ITP XDP_CPU_PREQ_L 6 16 D
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : K‘P"77 P4S K‘Pﬂi(‘()MP EDP__COMP
CPU_8MIL * * CPU_8MIL_2ANY CPU_8MIL_2ANY * 8 MIL ? = CRU_27P4S CRLU_COMP CPU_PEG_COMP
_ — — — — [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<0> 6
[CO—CRU_SM _RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<1> s
NET_SPACING_TYPEl | NET SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— CPU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<2> 6
[CO—CRU CFG CPU_45S CPU_ITP CPU_CFG<2..0> 616
CPU_ITP * * CPU_ITP_2ANY CPU_ITP_2ANY * =4x_DIELECTRIC ? = = = —
_ _ - _ - — O CRU CFG3 CPU_45S CPU_ITP CPU_CFG<3> 6 16
[CO—CRU CEG CPU_45S CPU_ITP CPU_CFG<19..4> 6 16
NET_SPACING_TYPEl | NET SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— CPU_CATERR_L CPU_45S CPU_AGTL CPU_CATERR L 6 31 64
[— CPU_45S CPU_AGTT. CPU_VCCIO_SEL
CPU_COMP CPU_COMP * CPU_COMP_2SELF CPU_COMP_2SELF | TOP,BOTTOM =6x_DIELECTRIC ? = =
- - — — — — — [CD—CRU_PROCHOT L CPU_45S CPU_AGTT. CPU_PROCHOT_L 6 31 32 aa
CPU_COMP * * CPU_COMP_20THER CPU_COMP_20THER| TOP,BOTTOM =10x_DIELECTRIC ? [CO—CRIL PWRGD CPU_45S CPU_AGTT. CPU_PWRGD s
[CO—BM_THRMTRTP_T, CPU_45§ CPU_8MTL PM_THRMTRIP L 15 31 32 _—
CO—DMI_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M CPU_P
PACT RULE_SET LAYER LINE-TO-LINE SPACIN WEIGHT - . . .
SPACING RULE S NEZTO-LINE SPACING i [CO—DMI_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M CPU_N
CPU_COMP_2SELF * =4x_DIELECTRIC ? [CO—DRLL_REF CIK120M CLK_PCIE_80D CIK_PCTIE DPLL_REF_CLKP
<pU cO 20 o CTRIC N [O—DRLL_REF CIK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKN
P MP_20THER * =6x_DIELECTRII == = = = ~ =
U = * O LTRCRU CIK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M P
O LTRCRU CIK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M_N
NET_SPACING_TYPEl | NET SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— ITPCPU _CLK100M CLK_PCTIE_80D CLK_PCIE ITPXDP_CLKIOOM_P
O LTRCRU CIK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF | TOP, BOTTOM =6x_DIELECTRIC ? = = = =
— — O LTRCRU CIK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M P
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| |CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DIELECTRIC ? O LTRCRU CIK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M N
[CO—XDR_TDI CPU_45S CPU_ITP XDP_CPU_TDI 6 16
[CO—XDR_TDO CPU_45S CPU_ITP XDP_CPU_TDO 6 16
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — - -
— — CO—XDR_TMS CPU_45S CPU_ITP XDP_CPU_TMS 6 16 C
CPU_VCCSENSE_2SELF * =4x_DIELECTRIC ? [— DP_TCK CPU_45S CPU_ITP XDP_CPU_TCK 6 16
[O—XDR_TRST L CPU_45S CPU_ITP XDP_CPUPCH_TRST L 612 16
CPU_VCCSENSE_20THER * =6x_DIELECTRIC ? = = = = = = =
— — - [CO—XDP_BPM T CPU_45S CPU_ITP XDP_BPM L<1..0> 516
. CPU_45S CPU_ITP XDP_BPM L<7..2> 6 16
PCI-EXpr Interf nstrain [ — =
press te ace Constra ts [ CPU_45S CPU_ITP XDP_OBSDATA_B<3..0>
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O (ESB_CPURST 1} CPU_45S CPU_ITP XDP_CPURST L 16
[CD—CRU VCCSENSE SENSE_1TQ1 _P2MM | CPU VCCSENSE CPU VCCSENSE P s 44
PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF = = = =
_ _OHM_] _OHM | _OHM_] i e [ CPU_VCCSENSE SENSE_1TQ1_P2MM | CPU_VCCSENSE CPU_VCCSENSE_N 9 as
CLK_PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [CO—CRIL VCCTOSENSE SENSE_1TQ1_P2MM | CPU_VCCSENSE CPU_VCCIOSENSE_P
CPU_VCCTQSENSE SENSE_1TQ1_P2MM | CPU_VCCSENSE CPU_VCCIOSENSE_N
. [ — = = = L
PCIE Clock Spacing [CO—CPILAXG_SENSE SENSE_1T01_p2MM | cpu_vccsense | CPU_AXG_SENSE_P
CPU_AXG_SENSE SENSE_1TQ1_P2MM | CPU_VCCSENSE CPU_AXG_SENSE_N
=
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT . . _ - .
— ! [O—CRIL VALSENSE CPU_27P4S cpy_vecsensE | CPU_VDDQ SENSE_ P
CLK_PCIE CLK_PCIE * CLK_PCIE_2SELF CLK_PCIE_2SELF | TOP,BOTTOM =6x_DIELECTRIC ? [CO—CRIL VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VDDQ_SENSE_N
CPU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_AXG_VALSENSE_P
CLK_PCIE * * CLK_PCIE_20THER CLK_PCIE_20THER| TOP,BOTTOM | =10x_DIELECTRIC ? = = = =
| - _ = ' - [O—CRU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_AXG _VALSENSE N
CPU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VCC_VALSENSE_P
= L — L
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CD—CRIL VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VCC_VALSENSE_N
LK_PCIE_2SELF * =4x_DIELECTRI
CLK_PCIE_28 * CTRIC ? [COD—CRIL SVIDALERT T, CPU_45S CPU_COMP CPU_VIDALERT L s 44
CLK_PCIE_20THER * =6x_DIELECTRIC ? [CO—CRU_SVIDSCIK CPU_45S CPU_COMP CPU_VIDSCLK s a4
CPU PCIE Spacing [CO—CRU_SVIDSOUT CPU_455 CPU_COMP CPU_VIDSOUT 5 a4
NET_SPACING_TYPEL ET_SPACING_TYPE2 AREA_TYPE PACT RULE_SET PACT RULE_SET LAYER LINE-TO-LINE SPACIN WEIGHT
—SPACING_ NET_SPACING_ — SPACING_RULE_S SPACING_RULE_S NE-TO-LINE SPACING . [O—BCIE CPU SSD R2D PCTE_80D PCIE_CPU_T PCIE_SSD _R2D_C_P<3 0> .2
PCIE_CPU_TX PCIE_CPU_TX * PCIE_TX2TX PCIE_TX2TX TOP, BOTTOM =5x_DIELECTRIC ? [CO—BCIE CPU SSD R2D PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_C _N<3..0> ., .,
PCIE_CPU_RX PCIE_CPU_RX * PCIE_RX2RX PCIE_RX2RX TOP, BOTTOM =5x_DIELECTRIC 2 = BCIE_A0D BCIE_CRU_T DCIE_SSD R2D De3..0> e
- - = = 4 —x = BCTE_80D PCTE_CPI T PCIE SSD R2D N<3..0> . B
PCIE_CPU_TX *_CPU_TX * PCIE_TX20THERTX PCIE_TX20THERTX| TOP,BOTTOM =5x_DIELECTRIC ? [— PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_C_P<3..0> .,
[ PCIE_80D PCIE_CPU R PCIE_SSD _D2R_C _N<3..0> .,
PCIE_CPU_RX *_CPU_RX * PCIE_RX20THERRX PCIE_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? = ==
- - - - — — — [CO—BCIE CPU SSD D2R PCTE_80D PCIE_CPU_R PCIE_SSD _D2R_P<3..0> 14 64
PCIE_CPU_TX *_CPU_RX * PCIE_TX2RX PCIE_TX2RX TOP, BOTTOM =7x_DIELECTRIC ? [CO—BCIE CPU SSD D2R PCTE_80D PCIE_CPU_R PCIE_SSD_D2R N<3..0> 14 64
[ —BCIE_CLK100M SSD CILK_PCIE 80D CILK_PCIE PCIE_CLK100M _SSD P 12 54 61
PCIE_CPU_RX *_CPU_TX * PCIE_RX2TX PCIE_RX2TX TOP, BOTTOM =7x_DIELECTRIC ? = = = = = PCIe SSD
- - - - = = — [CO—BCIE CLK100M SSD CLK_PCIE_80D CLK_PCIE PCIE_CLK100M_SSD N 12 54 64
PCIE_CPU_TX *_TX * PCIE_20THERHS PCIE_20THERHS TOP , BOTTOM =6x_DIELECTRIC ?
PCIE_CPU_RX *_TX * PCIE_20THERHS PCIE_20THER TOP , BOTTOM =5x_DIELECTRIC ?
PCIE_CPU_TX *_RX * PCIE_20THERHS
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCIE_CPU_RX *_RX * PCIE_20THERHS - - [ZD—DRE_TBT _AUXCH DP_80D DP_ALL DP_E85SNK_AUXCH P 26 20
PCIE_TX2TX * =2.5x_DIELECTRIC ? DP_TBT_AUXCH DP_80D DP_AU DP_E85SNK_AUXCH N 26 29 —
PCIE_CPU_TX * * PCIE_20THER — — = = = = AUXCH
— — CIE_RX2RX * 2.5x DIELECTRIC ? = DP_80D DP_AU DP_TBTSNKO C_P 13 29
P =2.
PCIE_CPU_RX * * PCIE_20THER - — — DP_80D DP_AU DP_TBTSNKO_AUXCH C N 13 28
PCIE_TX20THERTX * =4x_DIELECTRI
PCH PCIE Spacin CTE_TX20 * CTRIC ? [Z5»>—DP_TBT_MI DP_80D DP_T; DP_TBTSNK1 MI_P<3..0>
p 9 PCIE_RX20THERRX * =4x_DIELECTRIC ? [ZD—DB_TBT ML DP_80D DP_T DP_TBTSNK1_ MI, N<3..0>
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET PCIE TXZRX . —6x DIELECTRIC B = DP_80D DP_T DP_TBTSNK1l ML _C P<3..0>
p— p— - 2 — —ox ] — DP_80D DP T DP_TBTSNK1_ ML C_N<3..0>
PCIE_PCH_TX PCIE_PCH_TX * PCIE_TX2TX = = =, ]
— - - PCIE_RX2TX * =6x_DIELECTRIC ? (D DRR_TBT_AUXCH DP_80D DP_AU DP_TBTSNK1l_ AUXCH_ P
PCIE_PCH_RX PCIE_PCH_RX * PCIE_RX2RX PCIE 20THERHS . —4% DIELECTRIC 2 (> DRR_TBT_AUXCH DP_80D DP_AU DP_TBTSNK1_ AUXCH N
CIE_PCI c c 20 = = = DP_80D DP_AU DP_TBTSNK1 AUXCH C_P
PCIE_PCH_TX *_PCH_TX * PCIE_TX20THERTX = = =, = =
- = - = = PCIE_20THER * =3x_DIELECTRIC ? (50 DP_80D DP_AU DP_TBTSNK1_ AUXCH C N
PCIE_PCH_RX * _PCH_RX * PCIE_RX20THERRX
c o < < > [CO—DE_INT ML DP_80D DP_T. DP_ INT ML P<3..0> 55
PCIE_PCH_TX *_PCH_RX * PCIE_TX2RX == = = p— —
_PCH_ _PCH_ ' [CO—RE_INT MI DP_80D DP_T DP_INT ML _N<3..0> 53 SYNC MASTER=J92 DEVMLB SYNC_DATE=07/08/201 A
= = = = —— —
PCIE_PCH_RX *_PCH_TX * PCIE_RX2TX [ — DP_80D DP_T DP_INT ML_C P<3..0> s s3 .
= ne_son ne_T DP_INT ML C_N<3..0> .. CPU Constraints
PCIE_PCH_TX *_TX * PCIE_20THERHS = =
PCIE_PCH_RX *_TX * PCIE_20THERHS <SCH M>|1 D
i — — [Z—DB_INT AUXCH DP_80D DP_ALL DP_INT AUX CH C P bP Apple Inc. c —NU
PCIE_PCH_TX *_RX * PCIE_20THERHS Note: DisplayPort tables are on Page 113 [ZD—DB_INT_AUXCH DP_80D DP_ALL DP_INT_AUX _CH C_ N ® <E4LABEL>
O DR_INT _AUXCH DP_80D DP_AIL DP_INT AUXCH C_P 5 53
PCIE_PCH_RX *_RX * PCIE_20THERHS = = = = NOTICE OF PROPRIETARY PROPERTY:
- D DR_INT AUXCH DP_80D DP_AIL DP_INT AUXCH C N 5 53
- - - - THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PCIE_PCH_TX * * PCIE_20THER [— DP_80D DP_AU DP_INT_ AUX_ P 53 PROPRIETARY PROPERTY OF APPLE INC.
nviﬂnn np7 1 DP INT AUX N THE POSESSOR AGREES TO THE FOLLOWING:
PCIE PCH RX * * PCIE 20THER = = 53 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 111 OF 130
i ' ' II NOT TO REPRODUCE OR COPY IT
SOURCE: 471984 Chief River MS PDG_1.0 and the spacing rule is adjusted per SI team feedback. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- — e — IV ALL RIGHTS RESERVED 66 OF 7 5
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SATA Interface

Constrai

nts

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

PCH Net Properties

SATA_ICOMP

*

=4x_DIELECTRIC

?

E85 Interface Constraint

S

ON LAY]
SATA_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET

LAYER

AELOW,RQUTE | MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]
E85_HS_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
E85_LS_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

E85_HS * =6x_DIELECTRIC ? E85_HS TOP, BOTTOM =10x_DIELECTRIC ?
E85_LS * =4x_DIELECTRIC ? E85_LS TOP, BOTTOM =6x_DIELECTRIC ?
E85_CC * =4x_DIELECTRIC ? E85_CC TOP, BOTTOM =6x_DIELECTRIC ?

SOURCE: 471984_Chief_River MS_PDG_1.0 and the spacing rule is adjusted per SI

UART Interface Constraints

team feedback.

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
UART_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

UART * =2x_DIELECTRIC 2
USB 2.0 Interface Constraints
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
PCH_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
USB_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB * =2x_DIELECTRIC 2 USB TOP,BOTTOM [ =4x_DIELECTRIC 2
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM =5x_DIELECTRIC 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM =5x_DIELECTRIC 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP,BOTTOM =5x_DIELECTRIC 2
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX | |USB3_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM =7x_DIELECTRIC 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM =7x_DIELECTRIC 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS TOP, BOTTOM =6x_DIELECTRIC 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM =5x_DIELECTRIC ?
USB3_PCH_TX *_RX * USB3_20THERHS
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB3_PCH_RX *_RX * USB3_20THERHS i
USB3_TX2TX * =2.5x_DIELECTRIC 2
USB3_PCH_TX * * USB3_20THER — -
USB3_RX2RX * =2.5x_DIELECTRIC 2
USB3_PCH_RX * * USB3_20THER — -
USB3_TX20THERTX * =4x_DIELECTRIC 2
USB3_RX20THERRX * =4x_DIELECTRIC 2

USB3_TX2RX

=6x_DIELECTRIC

USB3_RX2TX

=6x_DIELECTRIC

USB3_20THERHS

=4x_DIELECTRIC

USB3_20THER

*

=3x_DIELECTRIC

“w

SOURCE: 471984_Cheif River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback.

Note:

14

14

14

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
D SPT_458 SPT TPAD_SPI_MOST
[ SPT_458 SPT TPAD_SPI_MISO
[ SPT_458 SPT TPAD_SPI_CLK
[CO—USB_BT USB_80D USB USB_BT_P
CO—USB_BT USB_80D USB USB_BT_N
[— USB_80D USB USB_BT R P
[— USB_80D USB USB_BT_R_N
CO—USB_BT USB_80D USB USB_BT_CONN_P
CO—USB_BT USB_80D USB USB_BT_CONN_N
O USB_TRAD USB_80D USB NC_USB_TPADP
[CO—USB_TPAD USB_80D USB NC_USB_TPADN
O USB_HEM USB_85D USB USB_HPM_P
O USB_HEM USB_85D USB USB_HPM N
[— USB_85D USB USB_HPM_R_P
[— USB_85D USB USB_HPM_R_N
[— USB_80D USB USB_EXTA_P
[— USB_80D USB USB_EXTA_N
[— USB_85D USB USB_EXTA_F_P
[— USB_85D USB USB_EXTA_F_N
[ USB3_EXTA_R USB_80D USB3_PCH_R USB3_EXTA_D2R P
O USB3 EXTA R USB_80D USB3_PCH_R USB3_EXTA_D2R_N
[— USB_80D USB3 _PCH R USB3_EXTA_D2R C_P
[ USB_80D USB3 PCH R USB3_EXTA D2R C N
O USB3 EXTA T USB_80D USB3 _PCH_ T USB3_EXTA_R2D_P
O USB3 EXTA T USB_80D USB3 _PCH T USB3_EXTA_R2D_N
[— USB_80D USB3 PCH_ T USB3_EXTA R2D C P
[— USB_80D USB3 PCH T USB3_EXTA_R2D_C_N
[— USB_80D USB3_PCH_R USB3_EXTD_D2R_P
[— USB_80D USB3 PCH R USB3_EXTD_D2R_N
f— USB_80D USB3_PCH T, USB3_EXTD_R2D_P
[— USB_80D USB3 PCH T USB3_EXTD_R2D_N
[— USB_80D USB3 PCH T USB3_EXTD_R2D_C_P
[ USB_80D USB3 PCH T USB3_EXTD R2D _C N
[— UART_45S UART SMC_DEBUGPRT_TX L
= UART_455 UART SMC_DEBUGPRT _RX_L
O USB_EXTR USB_80D USB NC_USB_EXTBP
O USB_EXTR USB_80D USB NC_USB_EXTBN
[ USB_EXTR USB_80D USB USB2_EXTB_F_P
O USB_EXTR USB_80D USB USB2_EXTB_F_N
O USB3 _EXTB R USB_80D USB3_PCH_R NC_USB3_EXTB_D2RP
O USB3 EXTB R USB_80D USB3_PCH_R NC_USB3_EXTB_D2RN
O USB3 EXTB T USB_80D USB3 _PCH_ T USB3_EXTB_R2D_P
[CO—USB3_EXTB_T USB_80D USB3 PCH_ T USB3_EXTB_R2D_N
[ USB_80D USB3 PCH T NC_USB3_EXTB_R2D_CP
[— USB_80D USB3 PCH T NC_USB3_EXTB_R2D_CN
O USB_EXTC USB_80D USB USB2_EXTC_P
[ USB_EXTC USB_80D USB USB2_EXTC N
O USB_EXTC USB_80D USB USB2_EXTC_F_P
D USB_EXTC USB_80D USB USB2_EXTC_F_N
O USB3 EXTC R USB_80D USB3_PCH_R USB3_EXTC_D2R_P
O USB3 EXTC R USB_80D USB3 PCH R USB3_EXTC_D2R N
[CO—USB3_EXTC_T USB_80D USB3 PCH_ T USB3_EXTC_R2D_P
O USB3 EXTC T USB_80D USB3 PCH T USB3_EXTC_R2D_N
[— USB_80D USB3 PCH T USB3_EXTC_R2D_C_P
[ USB_80D USB3 PCH T USB3_EXTC R2D C N
O USB3 SD R USB_80D USB3_PCH_R USB3RPCIE_ SD_D2R P
O USB3 SD R USB_80D USB3_PCH_R USB3RPCIE_SD_D2R N
DO UsBisSD T USB_80D USB3 _PCH_ T USB3RPCIE_SD_R2D_C
O UsBisSD T USB_80D USB3 PCH T USB3RPCIE_SD_R2D_C
[— USB_80D USB3 PCH R USB3_SD_D2R_C_P
[— USB_80D USB3 PCH R USB3_SD_D2R_C_N
[— USB_80D USB3 PCH T USB3_SD_R2D_P
[— USB_80D USB3 PCH T USB3_SD_R2D_N
[CO—BCH_USB_RBIAS PCH_USB_RBTA. PCH_USB_RBIAS
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCIE_CLK100M PCH P
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCIE_CLK100M PCH N
[ —BCH_DIFFCIK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCH CLK96M DOT P
[CO—BCH_DIFFCLK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCH_CLK96M DOT N
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCH_CLK100M SATA P
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTE_80D | CIK _PCTE PCH CLK100M SATA N
[— CPU_45S CIK_PCTIE PCH_CLK14P3M_REFCLK

26

26

29

29

31

31

32

80ohm constraints are actually 85ohm

TP SPI

Internal USB

I/0 Port Device USB

I/0 Port Host USB

I/0 Port DCI

USB EXTB nets (Left USB port)

USB EXTC nets (Left USB port)

SYNC DéTE=04/17/201

p———
SYNC MASTER=DEV MLB
[P TIT

PCH Constraints 1
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP ELECTRICAL CONSTRAINT SET PHYSIC$T7TYPESPACING Clock Net Propert ies
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD _ - NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
CLK_LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | LBC_455 LeC LPC AD<3. .0 e
I - - - - - - - - _ O LBC_FRAME I LPC_ 455 LBC LPC_FRAME_L 14 [CD—SYSCIK _CLK32K RTC CLK_SLOW 45S | CLK_ST.OW SYSCLK_CLK32K_RTCX1
LPCPLUS_RESET_L
[ LPC_45S LEC
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [O—LRC_CLK33M CLK_T.PC 455 | CLK LPC LPC_CLK24M_SMC 17 31 [O—SYSCLK _CLK25M SB CLK_25M 455 | CLK 25M SYSCLK_CLK25M CAMERA
o R 3% DIELECTRIC , [ CLK_IPC_45S | CLK LPC LPC_CLK24M_SMC_R 1217 [ CLK_25M 455 | CIK_25M SYSCLK_CLK24M_CAMERA 17 24 64
= [CO—LBC_CLK33M CLK_LPC_45S | CIK LPC LPC_CLK24M_ LPCPLUS [ CLK_25M 455 | CLK 25M CLK25M_CAM XTALP_R
CLK_LPC * =4x_DIELECTRIC ? [ CLK_LPC_45S | CIK LPC TP_LPC_ CLK24M LPCPLUS R 12 ¢ [ CLK _25M 455 | CIK 25M CLK25M CAM XTALP
CLK _25M 455 | CIK 25M CLK25M_ CAM_XTALN
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = o - -
9 ¢ - ) [— CLK_25M 455 | CIK 25M CLK25M_CAM_CLKN 2 D
SMBus Interface Constraints
[CO—SMBUS._PCH CLK SMB_45S R 50§ SMB SMBUS_PCH_CLK 14 16 34 [CD—SYSCIK _CLK25M TRT CLK_25M 455 | CLK 25M SYSCLK_CLK25M_TBT
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SMBUS_PCH_DATA SMB_45S R_50§ SMB SMBUS_PCH_DATA 14 16 34 [— CLK_25M 455 | CLK_25M SYSCLK_CLK25M_TBT_R
SMB_45S R _50S | TOP,BOTTOM | =50 OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE [CD—SMBUS_RCH_0_CLK SMB_435_R_309_SMA SML_PCH_O_CLK e
- ’ - = i i i [CO—SMBUS _PCH 0 _DATA SMB_45S R 508 SMB SML_PCH_O0_DATA 14 33 [COD—SYSCIK CIK25M XTAT CLK _25M 455 | CIK 25M SYSCLK_CLK25M_X1
SMB_45S_R_50S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—SMBUS SMC_ 1 S0 SCI SMB_45S R 50§ SMB SMBUS_SMC_1_SO0_SCL 1431 30 36 53 72 [— CLK_25M 455 | CLK 25M SYSCLK_CLK25M X2
[CO—SMBUS SMC_1 S0 SDA SMB_45S R 50§ SMB SMBUS_SMC_1_S0_SDA 14 31 34 36 53 72 [ CLK_25M 455 | CLK 25M SYSCLK_CLK25M_ X2 R
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = CLK_25M_458 1 CLK_25M SDCLK_CLK25M_X2
= = [ HDRA BIT CLK HDA_45S HDA HDA BIT CLK 12 40 [— CLK_25M 455 | CLK 25M SDCLK_CLK25M X2 R
SMB * =2x_DIELECTRIC ? [— HDA_45S HDA HDA_BIT CLK_R 12 [— CLK_25M 458 CLK_25M SDSCLK_CLK25M X1
N A [CO—HDA_SYNC HDA_45S HDA HDA_SYNC 12 40
HD Audio Interface Constraints = HDA_45s HpA HDA_SYNC R N
HDA RST R_L
PHYSICAL RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [CO—HDRARSTL HnA*j:: HDA HDA RST L ” re—
[ HDA_. HDA 12 40
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—HDA_SDINO HDA_45S HDA HDA_SDINO 12 40 64
[CO—HpA_sbour HDA_45S HDA HDA_SDOUT 12 40
[— HDA_458S HDA HDA_SDOUT_ R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = E 8 5 N t P t .
HDA * =2x_DIELECTRIC ? [CO—BM_SUS CIK CLK_SLOW 45S | CIK SLOW PM_CLK32K_SUSCLK_R 13 32 e roper les
X X . [— CLK_SLOW 45S | CLK_SI.OW SMC_CLK32K NET_TYPE
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 SPT CLE spT 455 spr_ SPI CLK R ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
— = - 14 37
. : PI_CLK 85_HS XBAR_D2R DP_85D DP_T. DP_TBTSNKO_MI,_C P<0>
SIO Signal Constraints [ SPT_as SeL s ” [D——E85_HS_XRAR -~ -~ >
9 [CO—SRLMOST SPT_458 SPT SPI_MOSI_ R 14 37 [CO—-E85_HS _XBAR D2R DP_85D DP_T DP_TBTSNKO_MIL_C_N<0> 5 29
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— SPI_45§ SPT SPI_MOSTI 37 [CO——E&5_HS_XBAR_R2D DP_85D DP_T: DP TBTSNKO ML C P<1> 5 20
SPT_MISQ SPI_45S SPT SPI_MISO 14 37 E85 H BAR_R2D DP_85D DP_T. DP_TBTSNKO_ ML_C_N<1>
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =sT = = = = = —HE_XRARS = = o
& . _OHM_ _OHM_ _OHM_S: 5_OHM_S: STANDARD STANDARD [CO—SBIcso SPI_45§ SPT SPI _CSO0_ R L 437 CO——E85 Hs DP_85D DP_T; DP_TBTSNKO ML_C_P<3..2> s 29 C
[— SPT_45S SPT SPI_CSO_L 37 [CO——E85 HS DP_85D DP_T DP_TBTSNKO_MI, C_N<3..2> 5 29
SPACING_ RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— SPT_45S SPT SPI_SMC_CLK 31 37 [ DP_85D DP_T DP_E85SNK_MIL_P<3 0> 27 28
PI_SMC_MOSI <3..
— PT_. SPT 31 37 [ —s DP_85D DP_T 27 29
. [— SPT 45§ SPT SPI SMC CS L By [ DP_85D DP_T; E85_HS_DP_MLO_N 27 29
SPI Interface Constraints = SPT_45S SeT SPI_MLB_CLK . = pe_gsp pe_T E85_HS_DP_ML1 P 2 20
ALLOW ROUTE [ —t SPT_45S SPT SPI_MLB_MOSTI 37 [— DP_85D DP_T. E85_HS DP_ML1 N 27 20
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP b 4o . SPT MLB MISO = =
= — 37
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [— SPT_45S SPT SPI_MLB_CS_L a7
Co—=c 2 CTE_80 C C PCIE AP _R2D P
PCTE_AP_R2D PCTE_80D PCIE_PCH_T 22 ESE LS E85 LS 85D E85 1.8 E85 LS _P<2..1> 26 29 64
PCTE_AP_R2D PCTE_80D PCTE _PCH T PCIE_ AP R2D_N 22 = = = = =
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = == E85_LS E85 LS 85D E85 LS E85_LS _N<2..1>
— — [ — PCTE_80D PCIE_PCH_T PCIE AP _R2D C_P 22 = = —LS — 26 29 64
SPI * =4x_DIELECTRIC ? [ PCTE_80D PCIE_PCH T PCIE AP R2D C N 14 22 [ E85_LS_85D E85 LS E85 LS MISSION P 26
[>—BCIE AR _D2R BCIE 80D pcrE_pcH rx | PCIE AP _D2R P v a2 = E85 LS 8sD E85 LS E85_LS_MISSION N 26 =
. PCIE_AP_D2R_N
XDP Constraints = G 3:?2:2 32?3;2{ PCIE_AP_D2R_C_P . = EAS_CC £85 ccl 29 00 o0
[[25D — —BCIL] e e 22 =
E
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP 0= PCTE_80D PCTE_PCH R PCIE_AP D2R_C_N 22 = EA5_CC 85_ccC2 29 60 64
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD PCTE_CLK100M AP CLK_PCTIE 80D | CLK PCIE PCIE_CLK100M AP _P 12 22
_omm_ _omm_ [O>—BCIE _ R _
[CO—RBCIE CLK100M AP CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_AP_N 12 22
CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M AP_C_P .
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT EE 1x poiE 800 | cLk poim PCIE CLK100M AP C N Z Note: 80ohm constraints are actually 85o0hm
PCH_ITP * =2:1_SPACING ? [CO—BCIE TBT R2D PCTE_80D PCTE_PCH T PCIE_TBT R2D P<3..0>
<3..0>
] [CO—RBCIE TRT_R2D PCTIE_80D PCTE_PCH_T; ggig g:g i;g g g<30 o=
DisplavPort [ PCTE_80D PCIE_PCH T .. 14 62
p Y [ PCTE_80D PCIE_PCH T PCIE _TBT R2D C N<3..0> .
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | yyNiMuM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PCTIE_TBT_D2R PCIE_ 80D PCIE _PCH R PCIE_TBT D2R_P<3..0> 14 62
ON LAYER? — —TBET_I = —BCH_
[CO—RBCIE TBT D2R PCIE_80D PCTIE_PCH R PCIE_TBT D2R_N<3..0> 14 62
DP_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF == C1E 80D C1E pOH R PCIE TBT D2R C P<3..0>
DP_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF BCTE_80D PCTE_PCH R PCIE_TBT_D2R_C_N<3..0>
_om_ _om_ _om_ _om_ = — _pCH_
[CO—RBCIE CLK100M TBT CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_TBT P 12 29 62 64
[CO—RBCIE CLK100M TBT CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_TBT N 12 29 62 64
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = = =
DP_2DP * =3x_DIELECTRIC ? DP_2DP TOP, BOTTOM =4x_DIELECTRIC ?
. | _ . X [CO—XDR_TDT PCH_45§ PCH_ITP XDP_PCH_TDI 12 16
DP_20THERHS * =4x_DIELECTRIC ? DP_20THERHS TOP, BOTTOM =6x_DIELECTRIC ? [— DP_TDQ PCH 458 PCH_ITP XDP_PCH_TDO 12 16
[— DP_TMS PCH_458 PCH_ITP XDP_PCH_TMS 12 16
DP_20THER * =3x_DIELECTRIC ? DP_20THER TOP, BOTTOM =4x_DIELECTRIC ? o cr ans oy XDP _PCH TCK
[CO—XDR_TCK PCH_. PCH_ITP 12 16
DP_AUX * =3x_DIELECTRIC ? DP_AUX TOP, BOTTOM =4x_DIELECTRIC
= * — ’ * 2 [CO-—BCIE_CAM PCTIE_80D PCTE_PCH_T; PCIE CAMERA R2D P 20 25
[CO——RBCIE CAM PCTE_80D PCIE_PCH_T PCIE_CAMERA_ R2D N 24 25 —
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [— PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D_C P 14 25
J— J— . bP 20D [— PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D_C_N 14 25
= - — [CO-—RCIE CaM PCTE_80D PCTE_PCH R PCIE CAMERA D2R P 14 25 61
DP_TX *_TX * DP_20THERHS [CO-—RBCIE CAM PCTE_80D PCTE_PCH R PCIE_CAMERA_D2R N 14 25 64
[— . R N bP 20TH [— PCTE_80D PCTE_PCH R PCIE_CAMERA D2R C P 24 25
S - —2OTHERAS = PCTE_ 80D pcTr_pen rx | PCIE_CAMERA_D2R_C_N 2 25
DP_TX * * DP_20THER PCTE_CLK100M CAM CLK_PCTE_80D | CLK PCIE PCIE_CLK100M CAMERA P 12 25
[O——BCIE L R _
[O——RBCIE CLK100M CAM CLK_PCTE_80D | CLK PCTE PCIE_CLK100M CAMERA N 12 25
[— CIK_PCTE_80D | CIK PCTE PCIE_CLK100M _CAMERA _C_P .,
[— CIK_PCTE_80D | CIK PCIE PCIE_CLK100M_CAMERA _C N ., 5
PCTE_CLK100M DBG CLK_PCIE_80D | CIK PCIE PCIE_CLK100M_DEBUG_P
= _ L _pciE_ _
PCTE_CLK100M DBG CLK_PCIE_80D | CIK PCIE PCIE_CLK100M_DEBUG_N
[ED——BCIE _ _pCTr_ _
: : DP_ML_P<3..0> SYNC MASTER=DEV MLB SYNC DATE=04/17/201 A
m 1 [EE>——DE_TAT ML DP_80D DP_T;
System Clock Signal Constraints e an oo a0n P P ML N3 0% = - T
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ED—-DR_TBT ML DP_80D DP_T; DP_ML_C P<3..0> PCH Constralnt S 2
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ e — DE_S0D DE_T DP ML _C_N<3..0>
_SLOW_ _OHM_ _OHM_ _OHM_ =45_OmM_ - = (C=>——RE_TAT_u ne_gop e T DP_MIL_CONN_P<3..0> Apple Inc <SCH_NUM>| D
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD DP_TBT ML DP_80D DP_T: DP_MIL_CONN_N<3..0> PP .
_omm_ _omm_ _om_ [CD—Re_TBT] _ _
[=D-DR_TBT AUXCH DP_80D DP_AU DP_AUX_CH_P <) <E4LABEL>
DP_TBT AUXCH DP_80D DP_AU: DP_AUX CH N NOTICE OF PROPRIETARY PROPERTY:
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = = = = pa— °
- = [=>—-DR_TBT_AUXCH DP_80D DP_AU DP_AUX CH_C_P THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
CLK_SLOW * =2x_DIELECTRIC ? [C=>-—DRE_TBT _AUXCH DP_80D DP_AU DP_AUX_CH_C_N THE DOLESSOR AGRERS To THE FOLLOWING:
L . [>-—DRE_TAT_AUXCH DP_80D DP_AU DP AUX CH CONN P I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 113 OF 130
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. = = = = DP AUX CH CONN N II NOT TO REPRODUCE OR COPY IT
[E=»—DP_TBT_AUXCH DP_80D DE_AlL III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 68 OF 75
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Memor Pr rci
Memory Bus Constraints emory Net operties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP NET_TYPE
] - 2 ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
MEM_40S * =40_onM_sE| =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE MEM A CLEO MEM 70D BN CLE MEM A CLK P<0>
[ 720
MEM_50S * =50_oHM_SE | =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE [O—MEM_A_CLKO MEM_70D MEM_CLK : S _12_8 3§:]§<(1)> 720
MEM_A_CLK1 MEM_70D MEM_CLK E . <1>
MEM_70D * —70_omu_prrr | =70 OHM_DIFF | =70 OHM DIFF | =70 OHM DIFF | =70 OHM DIFF |=70 OHM DIFF = MEM A GLKL MEM 70D MEM GLK T _%_C:J< N<1> v
— — — — — — — — — — — | — == = = i vz
[O—MEM_A_CS0 MEM_40S MEM_CTRL MEM_ A" CS_T.<0> 5 20
A _ w MEM A _CS L<1>
ED>—MEM_A_Cs1 MEM_40S MEM_CTRL EM_A_ 72
[O—MEM_A_ODT MEM_40S MEM_CTRL MEM A ODT<0> Twa
. [O—MEM_A_CKEO MEM_40S MEM_CMD MEM_A_CK :3‘<:_l ..0> 720
SpaCJ_ng Rule Sets [ MEM A CKE1 MEM_408§ MEM_CMD MEM A CKE<3..2> 2 20 D
LA _ _ DIV
[—MEM_A_CMDO MEM_40S MEM_CMD MEM A _CAA<9..0> 720 &1
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT MEM_A_("MDl MEM_40q MEM_(—‘MD M 3 _‘k_: %3<S . o 0> 220 61
MEM_DATA2SELF * =2x_DIELECTRIC 2 [O—_MEM A DQ BYTEQ | MEM 40S MEM_A_DATA_ 0 MEM_A_DO<7..0> Ta
[O—MEM A DQ BYTE1 | MEM 40§ MEM A DATA 1 MEM A _DO<15..8> 7 e
MEM_DATAZOTHERMEM * =8x DIELECTRIC ? [ MEM A DQ BYTE2 | MEM 40§ MEM_A_ DATA 2 MEM A _DQ<23..16>
g .. 7 e
MEM_DQS20WNDATA * =3x DIELECTRIC ? [O—MEM_A_DQ BYTE3 | MEM 405 MEM_ A _DATA 3 ME A~ DO<3 % .. §> Ta
— _ A _DQ u A . MEM_ A~ DQ<3 32>
[O—MEM_A_DQ BYTE4 | MEM 405 MEM A DATA 4 7
MEM_CMD2CMD * =3x_DIELECTRIC ? MEM_A_DQ BYTES | MEM_40S MEM_A_DATA_ 5 MEM A DO<A47..40> o
! — = A _DQ_ _ A . EM A .. 7 e
MEM_CMD2CTRL * =3x_DIELECTRIC ? [O—MEM_A_DQ BYTE6 | MEM 405 MEM_A DATA 6 ME A O<56)5 .. 52> 7 e
— _ A _DQ u A - MEM A" DQO< >
MEM A DQ BYTE7 | MEM 40S MEM A DATA_ 7 .
MEM_CTRL2CTRL > =3x _DIELECTRIC ? = MEM_A_DQSO0 MEM_70D MEM A _DQS 0 MEM A DOS_P<0> -
— [— __A_ - __A__ __ LI A O 7 61
MEM_ CLK2CLK * =6x_DIELECTRIC ? [—MEM_A_DQS0 MEM_70D MEM A _DQS 0 MEM A DO~_N<(1)> e
— — A a _ A _DQS_ MEM A _DQS_P<1>
[O—MEM_A_DQS1 MEM_70D MEM A DQS 1 .
MEM_20T * =4x_DIELECTRIC ? MEM_A_DQS1 MEM_70D MEM A _DQS 1 MEM A DOS” N<1> .
— [ — __A__ - __A__ __ T o S D __ 7 61
MEM 2PWR * =2x_DIELECTRIC| 10000 [O—MEM_A_DQS2 MEM_70D MEM A _DQS 2 MEM A DO~_]P<§> B,
— — A a _ A_DQS _ MEM A _DQOS N<2>
MEM_A_DQS2 MEM_70D MEM A _DQS 2 .
MEM_2GND * =2x_DIELECTRIC| 10000 O A Dhoos MEM 700 | MEM 2 DOS 3 MEM— A DOS P<3> Te
- 7 e
MEM_20THER * =6x DIELECTRIC ? [O—MEM_A_DQS3 MEM_70D MEM_A_DQS 3 MEM A _DOS_N<3> 7 e
= = _A_ - _A_DQS S1 B 00>
[ MEM_A_DQS4 MEM_70D MEM_A_DQS 4 MEM A DQOS P<4> e
J MEM_A_DQS4 MEM_70D MEM A _DQS 4 ME A DQOS N<4>
Memory to Power Spacing S e M0 T em s hos—s T MEM_A-DOS_P<5> -
NET_SPACING_TYPE1l | NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_PHYSICAL_TYPE AREA_TYPE | PHYSICAL_ RULE_SET [ — MEM_A_DQS 5 MEM_7 oD MEM_A_DO':_E : § _Ai_ 38 : :]g<g> 7 61
. . MEM_A_DQS6 MEM_70D MEM_A_DQS 6 E . S <6>
MEM_PWR MEM_* * MEM_2PWR MEM_ 70D |MEM_TERM| MEM 70D Note: changed MEM TERM physical rule to MEM 70D from MEM_ 73D temporarily O A Dose MEM 70D | MM A Do 6 MEM_A—DOS N<6> T
— — — — — — — — — = 7206
MEM_PWR * * DEFAULT MEM_40S |MEM_TERM| MEM_50S CO—MEM_A_DQS7 MEM_70D MEM_A_DQS_7 MEM_A_DOQS_P<7> sa
[O—MEM_A_DQS7 MEM_70D MEM_A_DQS 7 ME A" DOS” N<7> 7 e C
: _ B _ _ CLK MEM B CLK_ P<0>
[O—MEM_B_CILKO MEM_70D MEM_CLK
Memory to GND Spac ing [—MEM_B_CILKO MEM_70D MEM_CLK MEM _C # K_N<0> o :
NET_SPACING_TYPE1l | NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET [ — MEM B _CILK1 MEM_70D MEM_CLK ME B~ CLK P< 1> 721
= MEM B _CLK1 MEM_70D MEM_CLK MEM B CLK N<1> o
GND MEM_* * MEM_2GND [O—MEM_B_CS0 MEM_40S MEM_CTRL MEM B CS T.<0> 72 e
. . E>—MEM B_CS1 MEM_40S MEM_CTRL ME B_CS L<1> 5216
_B_ _ _ DD
Memory Bus Spacing Group Assignments —_MEM_B_ODT MEM_40S | MEM_CTRL MEM_B_ODT<0> -
[—MEM_B_CKEO MEM_40S MEM_CMD ME CKE<1..0> e
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MEM_B_(‘KEl MEM_40q MEM_(—‘MD M 3 = 3_C < E< e’ . o 2> Vo
MEM_A_DQS_0 [MEM_A_DATA_0 * MEM_DQS20WNDATA MEM_A_DQS_0 * * MEM_20THER [—MEM_B_CMDO MEM_40S MEM_CMD MEM_B_CAA<9..0> S
[O—MEM_B_CMD1 MEM_40S MEM_CMD ME B_CAB<9..0> -
MEM A DQS 1 [MEM A DATA 1 * MEM_DOS20WNDATA MEM A DQS 1 * * MEM_20THER MEM B DO BYTEO | MEM 408 MEM B DATA O MEM B DO<7..0>
et A — et — = .. 76 6
MEM A DQS_2 |[MEM A DATA 2 * MEM_DQS20WNDATA MEM A DQS_2 * * MEM 20THER [O—MEM _B_DQ BYTEl | MEM 405 MEM B _DATA 1 ME O<%g .. ?Z Ta
— — — — — — — _ B _DO_ u . B - MEM B DO< > -
[O—MEM _B_DQ BYTE2 | MEM 405 MEM B _DATA 2 EM B 23.. 7 e
MEM_A_DQS_3 |MEM_A DATA 3 * MEM_DOS20WNDATA MEM_A_DQS_3 * * MEM_20THER MEM_B_DQ_BYTE3 | MEM_40S MEM_B_DATA 3 MEM B _DQ<31..24> o
MEM A DQS 4 |MEM A DATA 4 * MEM_DOS20WNDATA MEM A DQS 4 * * MEM_20THER [O—MEM _B_DQ BYTE4 | MEM 405 MEM B DATA 4 ME O<‘i % . .éi%> T me
— — — — — — — _ B _DO u . B - MEM B DO< >
[O—MEM _B_DQ BYTES | MEM 405 MEM B _DATA 5 EM B .. e
MEM_A_DQS_5 |MEM_A_DATA 5 * MEM_DQS20WNDATA MEM_A_DQS_5 * * MEM_20THER MEM B DO BYTEE | MEM 408 MEM B DATA & ME B—DO<55. . 48> o
= =S8 = =S = =
MEM A DQS_6 |[MEM A DATA 6 * MEM_DQS20WNDATA MEM A DQS_6 * * MEM 20THER [O—MEM _B_DQ BYTE7 | MEM 405 MEM_B_DATA 7 ME 0<63. (.) 6> e
— — — — — — — __ B_DOS. a . B aQ MEM B DOS P<0>
[O—MEM_B_DQS0 MEM_70D MEM_B_DQS_0 EM B DOS 76 6
MEM_A_DQS_7 |MEM_A DATA 7 * MEM_DQS20WNDATA MEM_A_DQS_7 * * MEM_20THER MEM B DOS0 MEM 70D MEM B DOS 0 ME B-—DOS N<0> e
[ _B_ - LB_DOS = =
MEM B DQS 0 [MEM B DATA 0 * MEM_DQS20WNDATA MEM B _DQS 0 * * MEM_20THER [O—MEM_B_DQS1 MEM_70D MEM B DQS 1 ME O~_]P<%> 7 a
— — — — — — — . B a . B » MEM B DOS N<1>
MEM B DQS1 MEM_70D MEM B DQS 1
MEM B DQS 1 |[MEM B DATA 1 * MEM_DOS20WNDATA MEM B_DQS 1 * * MEM_20THER = MEM B DOS2 MEM 70D MEM B DOS 2 MR 0S—P<2> ve
— — — — — — — | — =D = = —  —um = v
MEM B DQS 2 [MEM B DATA 2 * MEM_DQS20WNDATA MEM B _DQS 2 * * MEM_20THER [O—MEM_B_DQS2 MEM_70D MEM B _DQS 2 ME B DOS™ N<2> .
— — — — — — — . B a . B - MEM B DOS P<3>
MEM_B_DQS3 MEM_70D MEM B DQS 3
MEM_B_DQS_3 [MEM_B_DATA_3 * MEM_DQS20WNDATA| | MEM_B_DQS_3 * * MEM_20THER O T Ehoea MEM 700 | MEM B DOS 2 MEM-—B_DOS N<3> o B
— — — — — — — | — =D = = = S — v
MEM B DQS 4 [MEM B DATA 4 * MEM_DQS20WNDATA MEM B _DQS 4 * * MEM_20THER O MEM_B_DQS4 MEM_70D MEM B DQS 4 ME B 30~_]P<j > e
— — — — — — — . B a . B » MEM B DOS N<4>
MEM B _DQS4 MEM_70D MEM B DQS 4
MEM B DQS 5 |[MEM B DATA 5 * MEM_DOS20WNDATA MEM B_DQS 5 * * MEM_20THER = MEM B DOSS MEM 70D MEM B DOS 5 VE 05— P<5> ve
— — i — — — — D 7 61
MEM B DQS 6 [MEM B DATA 6 * MEM_DQS20WNDATA MEM B _DQS 6 * * MEM_20THER [O—MEM_B_DQS5 MEM_70D MEM B DQS 5 ME B DO~_N<2> .
— — — — — — — . B . . B » MEM B DOS P<6>
[>—MEM_B_DQS6 MEM_70D MEM_B_DQS_6 E S T aa
MEM_B_DQS_7 |MEM_B_DATA 7 * MEM_DOS20WNDATA MEM_B_DQS_7 * * MEM_20THER MEM_B_DOS6 MEM_70D MEM_B_DOS_ 6 MEM_B_DOS_N<6> e
MEM A DATA 0 * * MEM 20THER O—MEM_B_DQS7 MEM_70D MEM B DQS 7 ME B DOS P<7> e
LA | = _B__ - _B_DOS DD 12w
NET_SPACING_TYPE1l | NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MEM_A_DATA_I * * MEM_ZOTHER [ — MEM_B_DO§7 MEM_7OD ME D QS \I<7> 7 61
MEM_* DATA * =SAME *
- — _ S MEM_DATA2SELF MEM_A_ DATA 2 * * MEM_2O0THER NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_A DATA 3 * * MEM_20THER MEM A DATA O|MEM_* DATA * * MEM_20THERMEM = MEM_PUR PELV2_S3 o R
_A_| _ _ A _ > — L = MEM_PWR PPVREF S3 MEM VREFCA 16 19 20 21 69
MEM_A_DATA_4 * * MEM_20THER MEM_A_DATA_1|MEM_*_DATA_* * MEM_20THERMEM [ MEM_PWR ; :g REF_S3_ u E M V Q*E e EX_A 16 19 20
FF G 3 V. F
= MEM_PWR REEF_S3 | E 1815 20 21 6
MEM_A_DATA_5 * * MEM_20THER MEM_A_DATA_2|MEM_*_DATA_* * MEM_20THERMEM MEM_PuR PPVREF_S3_MEM _VREFDQ B ... ..
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET MEM_A_DATA 6 * * MEM_2O0THER MEM_A_ DATA 3|MEM_*_ DATA_ * * MEM_20THERMEM
MEM_*_ DATA_* MEM_* * MEM_DATA20THERMEM MEM_A_DATA_7 * * MEM_20THER MEM_A_DATA_4|MEM_*_DATA_* * MEM_20THERMEM
MEM B_DATA 0 * * MEM_20THER MEM A DATA 5|MEM * DATA * * MEM_20THERMEM
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET —— — — —— — —— — —
* * * * *
MEM_CHD MEM_CHD " MEM_CHDIGHD MEM_B_DATA_1 MEM_20THER MEM_A_DATA_6|MEM_*_DATA_ MEM_20THERMEM
* * * * *
MEM_CHD MEM_CTRL " pr——— MEM_B_DATA_2 MEM_20THER MEM_A_DATA_7|MEM_*_DATA_ MEM_20THERMEM
* * * * *
MEM_CTRL MEM_CTRL " prp———— MEM_B_DATA_3 MEM_20THER MEM_B_DATA_O|MEM_*_DATA_ MEM_20THERMEM
MEM B_DATA 4 * * MEM_20THER MEM B _DATA 1|MEM * DATA * * MEM_20THERMEM
—— — — —— — — — — SYNC MASTER=J92 LS MLB =Tmc DATESos o sord A
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET MEM_B_DATA 5 * * MEM_2O0THER MEM_B_DATA 2|MEM_*_ DATA_ * * MEM_20THERMEM T — ——
.
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DATA_6 * * MEM_20THER MEM_B_DATA_3|MEM_*_DATA_* * MEM_20THERMEM Memor Y Constraints
* * * * *
S B ————— e — ———— MEM_B_DATA_7 MEM_20THER MEM_B_DATA_4|MEM_*_DATA_ MEM_20THERMEM Abble Inc ::<::S:C§ :HS—S::foUf M> Ifof:.
NET_SPACTNG NET_SPACTNG = SPACING RULE S MEM_CMD * * MEM_20THER MEM_B_DATA_5|MEM_*_DATA_ * * MEM_20THERMEM o pPp -
MEM_* MEM_* * MEM_20THERMEM <E4LABEL>
— — — * * * * *
MEM_CTRL MEM_20THER MEM_B_DATA_6|MEM_*_DATA_ MEM_20THERMEM N OTICE OF DRODRIDTARY DRODERTT:
MEM CLK * * MEM_20THER MEM_B_DATA 7|MEM_*_ DATA * * MEM_20THERMEM THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
h— — — — Ri— — PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING: F
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 114 OF 130
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 6 9 OF 7 5
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NAND BUS CONSTRAINTS

NAND NET PROPERTIES

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

NAND:

DQS_P/N MAX LENGTH 3"
I0<7..0> SIGNALS SHOULD MATCH +/- 50MIL FROM DQS_P/N

I0<7..0> AND ASSOCIATED DQS_P/N ROUTE ON SAME LAYER.
NCE<7..0>,ALE,CLE SHOULD MATCH +/-

250MIL FROM NWE

DQS_P/N & NRE_P/N SHOULD MATCH +/- 100MIL FROM NWE

NO MORE THAN 2 VIA TRANSITIONS.

ON LAY
NAND_458S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
NAND_85D * [F85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
NAND_DQS * 0.100 MM ?
NAND_IO * 0.100 MM 2
NAND_CMD * 0.100 MM 2

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

[[ZD—2NIO0_ IO NAND_45S NAND_TIOQ ANIQ_TIO<7..0>
[[Z5»—DB_ANTO_DOS NAND_85D NAND_DQS ANIO_DOS_P
[[Z2>—DE_ANTO_DOS NAND_85D NAND_DQS ANIO_DOS_N
[[Z2»—DB_ANIQ NRE NAND_85D NAND_DQS ANIO_NRE_P
(2> DE_ANIQ NRE NAND_85D NAND_DQS ANIO_NRE_N
[[Z2—2NIO_NUE NAND_45S NAND_CMD ANIO_NWE
[[Z2»—ANIO _NCE NAND_45S NAND_CMD ANIO_NCE<3..0>
[[ZZy—ANIO _ALE NAND_45S NAND_CMD ANIO_ALE
[ZZ»—2NIO _CLE NAND_45S NAND_CMD ANIO_CLE
[CD—2NT1_T0 NAND_45S NAND_TIOQ ANI1l_IO<7..0>
[[Z»—DR_ANT1 DOS NAND_85D NAND_DQS ANI1_DOS_P
[[Z5—DEB_ANT1 DOS NAND_85D NAND_DQS ANI1l_DOS_N
[[Z5»—DR_ANI1 NRE NAND_85D NAND_DQS ANI1_NRE_P
[[Z»—DR_ANI1 NRE NAND_85D NAND_DQS ANI1_NRE_N
[[Z2—ANT1 NWE NAND_45S NAND_CMD ANI1_NWE
[[Zt»—ANT1 _NCE NAND_45S NAND_CMD ANI1_NCE<3..0>
[ZD—ANIL ALE NAND_45S NAND_CMD ANI1_ALE
[Z2»—ANIL CLE NAND_45S NAND_CMD ANI1_CLE
[[ZB»—2NI2_T0 NAND_45S NAND_TIOQ ANI2_TO<7..0>
T3 DR_ANI2 DOS NAND_85D NAND_DQS ANI2_DOS_P
[Z»—DR_ANI2 DOS NAND_85D NAND_DQS ANI2_DOS_N
[[ZT7»—DB_ANI2 NRE NAND_85D NAND_DQS ANI2_ NRE_P
[[Z7»—DR_ANI2 NRE NAND_85D NAND_DQS ANI2_ NRE_N
[[Z—ANI2_NWE NAND_45S NAND_CMD ANI2_ NWE
[[Z>—2NI2_NCE NAND_45S NAND_CMD ANI2_ NCE<3..0>
[Z—ANI2 ALE NAND_45S NAND_CMD ANI2_ALE
[[Zo>—ANI2_CLE NAND_45S NAND_CMD ANI2_CLE
[[Zo»—2NI3 10 NAND_45S NAND_TIOQ ANI3_TI0<7..0>
[[Zo—DP_ANT3 DOS NAND_85D NAND_DQS ANI3_DOS_P
[[Z2»—DP_ANT3 DOS NAND_85D NAND_DQS ANI3_DOS_N
[[ZZp—DER_ANI3 NRE NAND_85D NAND_DQS ANI3_NRE_P
(23 DR_ANI3 NRE NAND_85D NAND_DQS ANI3_NRE_N
[[Z8s—ANI3_NWE NAND_45S NAND_CMD ANI3_NWE
[[ZBp—ANI3 NCE NAND_45S NAND_CMD ANI3_NCE<3..0>
[T ANI3 ALE NAND_45S NAND_CMD ANI3_ALE
[[ZBs—ANI3 CLE NAND_45S NAND_CMD ANI3_CLE

NAND NET PROPERTIES

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

[[30p—ANI4_TO NAND_45S NAND_TOQ ANI4_IO0O<7..0>
(DB _ANT4 DOS NAND_85D NAND_DQS ANI4_DOS_P
[[Zo—DB_ANT4 DOS NAND_85D NAND_DQS ANI4_DOS_N
[30»—DB_ANT4 NRE NAND_85D NAND_DQS ANI4_NRE_P
(I DB _ANT4 NRE NAND_85D NAND_DQS ANI4_NRE_N
[S0—ANI4 NUE NAND_45S NAND_CMD ANI4_NWE
[[Z9—ANI4 NCE NAND_45S NAND_CMD ANTI4_NCE<3..0>
[SO—ANI4 ALE NAND_45S NAND_CMD ANI4_ALE
[SO—ANI4 CLE NAND_45S NAND_CMD ANI4_CLE
[IZ0s—ANI5 IO NAND_45S NAND_TOQ ANI5_TI0<7..0>
[[30p—DP_ANTS DOS NAND_85D NAND_DQS ANI5_DOS_P
[[T»—DRB_ANIS DOS NAND_85D NAND_DQS ANI5_DOS_N
[ DB _ANIS NRE NAND_85D NAND_DQS ANI5_NRE_P
[T DB ANIS NRE NAND_85D NAND_DQS ANI5_NRE_N
[ ANIS NWE NAND_45S NAND_CMD ANI5_NWE
=D ANI5 NCE NAND_45S NAND_CMD ANI5_NCE<3..0>
[ZIy—ANIS ALE NAND_45S NAND_CMD ANI5_ALE
[I»—ANI5 CLE NAND_45S NAND_CMD ANI5_CLE
[ ANI6_T0 NAND_45S NAND_TOQ ANI6_TIO<7..0> 55 58
(32 DB_ANIG DOS NAND_85D NAND_DQS ANI6_DOS_ P 55 58
[+ DP_ANT6 _DOS NAND_85D NAND_DQS ANI6_DOS N 55 58
(=2 DB_ANIG NRE NAND_85D NAND_DQS ANI6_NRE_P 55 58
[ DB _ANIG NRE NAND_85D NAND_DQS ANTI6_NRE_N 55 58
[[Z25—ANI6_NWE NAND_45S NAND_CMD ANI6_NWE 55 58
[—ANI6_NCE NAND_45S NAND_CMD ANI6_NCE<3..0> 55 58
[ ANL6 ALE NAND_45S NAND_CMD ANI6_ALE 55 58
[[Z3»—ANI6 CLE NAND_45S NAND_CMD ANI6_CLE 55 58
O>_aur7 10 NAND_458 NAND_TO ANI7_IO<7..0> 55 50
[+ DP_ANTZ DOS NAND_85D NAND_DQS ANI7_DOQS_P 55 58
[ DP_ANTZ DOS NAND_85D NAND_DQS ANI7 DOS N 55 58
(3> DB ANIZ NRE NAND_85D NAND_DQS ANI7 NRE_P 55 58
[ DB ANIZ NRE NAND_85D NAND_DQS ANTI7 NRE_N 55 58
(33— ANIZ_NUE NAND_45S NAND_CMD ANI7_ NWE 55 58
[S2»—ANIZ NCE NAND_45S NAND_CMD ANI7 NCE<3..0> 55 58
[S2—ANIZ ALE NAND_45S NAND_CMD ANI7_ ALE 55 58
[3—ANIZ CLE NAND_45S NAND_CMD ANI7_CLE 55 58

SYNC MASTER=MASTER

SYNC DATE=11/16/201]]
—————————

NAND CONSTRAINTS

Cfs Apple Inc.
®

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

<SCH_NUM>ID

<E4LABEL>
<BRANCH>

e ——
115 OF 130

70 OF 75

2

1



www.laptopblue.vn

Camera Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
. [CD—S2_MEM CLK S2_MEM_85D S2_MEM_CLK MEM_CAM_ CLK P 24 25
MIPI Interface Constraints sz umm_cix S2_wem_gsn | s wmw orx MEM_CAM_CLK_N 2 s
PHYSICAL_RULE_SET LAYER gﬁLEXY‘EggTE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ S2 MEM_CNTL S2_MEM_45S S2_MEM_CTRL MEM_CAM_CKE 24 25
[ETD—S2MEM_CNTL S2 MEM 458 S2 MEM_CTRL MEM CAM CS_L 24 25 64
MIPI_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = = = = = =
S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT 25
D —S2MEM CMD S2_MEM_45S S2_MEM_CTRL MEM CAM _CAS_L 24 25
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT S2_MEM_CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_RAS_TL 24 25
CO—S2_MEM_CMD S2 MEM_ 45, S2_ MEM_CMD MEM_CAM WE_L 24 25
MIPI_20THER * =4X_DIELECTRIC ? MIPI_20THER TOP , BOTTOM =6X_DIELECTRIC ? = = = = = =
OS2 MEM CMD S2_MEM_45S S2_MEM_CMD MEM_ CAM BA<0> 20 25
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP, BOTTOM =8X_DIELECTRIC ? [COD—S2_MEM CMD S2_MEM_45S S2_MEM_CMD MEM_CAM BA<1> 24 25
" = S2_MEM_CMD S2_MEM_ 45 S2_MEM_CMD MEM_CAM_BA<2> 24 25
MIPICLK_20THER =7X_DIELECTRIC ? MIPICLK_20THER TOP, BOTTOM =10X_DIELECTRIC ? .. S2_MEM_DOSO 2 _uEM_gaD 2_MEM_DoSO MEM _CAM _DOS P<0> e
[ S2 MEM DOSQ S2_MEM_85D S2_MEM_DQSQ MEM CAM DQS_N<0> 20 25
NET_SPACING_TYPEl | NET SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET = S2_MEM _DQS1 S2_MEM_ 85D S2_MEM_DQS1 MEM_CAM_DOS_P<1> 24 25
[ S2_MEM DOS1 S2 MEM_85D S2 MEM _DQS1 MEM CAM DQS_N<1> 20 25
MIPI_DATA * * MIPI_20THER == == ==
| — [ S2_MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DM<0> 24 25
MIPI_DATA CLK_MIPI * MIPI_2CLK (ECD—S2_MEM DATA 1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM DM<1> 24 25
— S2_MEM A S2_MEM_45S S2_MEM_CMD MEM_CAM A<14..0> 24 25 64
CLK_MIPI * * MIPICLK_20THER == == ==
[CO—S2_MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM CAM DOQ<7..0> 24 25
[CO—S2_MEM_DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_ DO<15..8> 24 25
.
Memory Bus Constraints
) MIBI DATA S2 MIPT_85D MIPT_DATA MIPI DATA P 24 25
PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP MIPT_DATA_S2 MIPT_ 85D MIPT_DATA MIPI DATA N 24 25
= MIPI_85D MIPT_DATA MIPI_DATA CONN_P 25 53
S2_MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = = = = —
— — — — — — = = = = MIPT_ 85D MIPT_DATA MIPI DATA_ CONN_N 25 53
S2_MEM_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
D MIBL CLK S2 MIPT_85D CLK_MIPT MIPI CLK_P 24 25
(D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI CLK_N 24 25
. K] MIPT_85D CLK_MIPT MIPI CLK_CONN_P 25 53
Spacing Rule Sets = wrergan | craurer MIPI_CLK_CONN_N o
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - Q?iMF‘Mip\'ﬁTR PP1V3 S_CAM 24 25
S2_DATA2SELF * =2x_DIELECTRIC ? S2_DATA2SELF TOP,BOTTOM| =4x_ DIELECTRIC S2_MEM_PWR PPOV675_CAM VREF 21 25
S2_ MEM PWR PPOV675_MEM_ CAM VREFCA 2
S2_DQS20WNDATA * =2x_DIELECTRIC ? S2_DQS20WNDATA| TOP,BOTTOM| =4x_DIELECTRIC ? = =
S2_CMD2CMD * =2xX DIELECTRIC ? S2_CMD2CMD TOP,BOTTOM| =4x DIELECTRIC ?
S2_CMD2CTRL * =2xX DIELECTRIC ? S2_CMD2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_CTRL2CTRL * =2xX DIELECTRIC ? S2_CTRL2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_20THERMEM * =4x DIELECTRIC ? S2_20THERMEM TOP,BOTTOM| =6x_DIELECTRIC ?
S2MEM_2PWR * =2xX DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_2GND * =2xX DIELECTRIC ? S2MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_20THER * =6xX_ DIELECTRIC ? S2MEM_20THER TOP,BOTTOM| =10x_DIELECTRIC ?
Memory Bus Spacing Group Assignments
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 S2_MEM_DATAl * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO0 S2_MEM_DATAO * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_20THER
S2_MEM_ CLK * * S2MEM_20THER
S2_MEM DATA* =SAME * S2_DATA2SELF t P S .
S2_MEM_CMD | S2_MEM_CMD * S2_CMD2CMD M y p 9
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_CMD | S2_MEM_CTRL * S2_CMD2CTRL = = = - - RULE
S2_MEM_PWR S2 MEM * * S2MEM_ 2PWR
S2_MEM_CTRL | S2_MEM_CTRL * $2_CTRL2CTRL - = - = =
S2 MEM_ PWR * * DEFAULT
S2_MEM_ * S2_MEM_ * * S2_20THERMEM — —
Memory to GND Spacing
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET —_—
GND S2_MEM_* * S2MEM_2GND

[SYNC MASTER=J02 DEVMLE SYNC DATE=08/01/2014
~ .
Camera Constraints
Cf} Apple Inc. <SCH NuM>|D
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SMC SMBus Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
1TO1_DIFFPAIR * =STANDARD 0.1 MM =STANDARD =STANDARD 0.1 MM 0.1 MM
2TO1_DIFFPAIR * =STANDARD 0.2 MM =STANDARD =STANDARD 0.1 MM 0.1 MM

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[CO—SMBUS_SMC_0_S0_SCI SMB_45S R_50S | sMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC_0_S0_SDA SMB_45S R_50S | sMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC 1 _S0_SCI SMB_45S R_50S | sMB SMBUS_SMC_1_S0_SCL
[CO—SMBUS SMC_ 1 S0 SDA SMB_45S R_50S | SMB SMBUS_SMC_1_SO0_SDA
[CO—SMBUS_SMC 2 _S3 SCI SMB_45S R_50S | sMB SMBUS_SMC_2_G3_SCL
[CO—SMBUS_SMC 2 _S3 SDA SMB_45S R_50S | sMB SMBUS_SMC_2_G3_SDA
[CO—SMBUS _SMC 2 _S3 SCT SMB_45S R_50S | sMB SMBUS_SMC_2_G3_SCL_R
[CO—SMBUS_SMC 2 _S3 SDA SMB_45S R_50S | sMB SMBUS_SMC_2_G3_SDA_R
[CO—SMBUS_SMC_3_SCT, SMB_45S R_50S | SMB SMBUS_SMC_3_SCL
[O—SMBUS SMC 3 SDA SMB_45S R_50S | SMB SMBUS_SMC_3_SDA
[CO—SMBUS_SMC 5 G3 SCI SMB_45S R_50S | sMB SMBUS_SMC_5_G3_SCL
O —SMBUS_SMC_5_G3_SDA SMB_45S R_50S | sMB SMBUS_SMC_5_G3_SDA
SMBus Charger Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[CD—SENSE DIFFPATR 1TQ1_DIFFPATR CHGR_CSI_P
[O—SENSE DIFFPATR 1TQ1_DIFFPATR CHGR_CSI_N
[— 1TQ1_DIFFPATR CHGR_CSI_R_P
[— 1TQ1_DIFFPATR CHGR_CSI_R_N
[ SENSE DIFFPATR 1TQ1_DIFFPATR CHGR_CSO_P
[ —SENSE_DIFFPATR 1TQ1_DIFFPATR CHGR_CSO_N
[— 1TQ1_DIFFPATR CHGR_CSO_R_P
[— 1TQ1_DIFFPATR CHGR_CSO_R_N

31

31

34

30

31

31

34

30

31

31

30

30

36 53 68

36 53 68
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J92 MLB Specific Net Properties

RF Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
SENSE_1TO1_45S * =1TO1_DIFFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SENSE_1TO1_P2MM * =1TO1_DIFFPAIR 0.200 MM =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SENSE_1TO1_P3MM * =1TO1_DIFFPAIR 0.300 MM =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR =1TO1_DIFFPAIR
THERM_1TO1_45S * =1TO1_DIFFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SPKR_DIFFPAIR * =1TO1_DIFFPAIR 0.400 MM 0.100 MM =1TO1_DIFFPAIR =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
SENSE * =1:1_SPACING ? CPU_COMP GND * GND_P2MM
THERM * =2:1_SPACING ? CPU_VCCSENSE GND * GND_P2MM
AUDIO * =2:1_SPACING 2
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND CLK_PCIE * GND_P2MM
GND * =STANDARD ? GND PCIE* * GND_P2MM
GND SATA* * GND_P2MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND use* " GND_P2MM
GND_P2MM * 0.20 MM 10000 GND LVDS* " GND_P2MM
e —— N .20 ma 10000 SB_POWER CLK_PCIE * PWR_P2MM
SB_POWER SATA* * PWR_P2MM
SB_POWER SATA* * PWR_P2MM

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
RF_50S * =50_OHM_SE_RF| =50_OHM_SE_RF =50_OHM_SE_RF =50_OHM_SE_RF =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
RF * 0.15 MM ?

13 15 16 17 22 33 37 46 47
50 75
12 13 15 17 18 23 24 29 32
35736740746 47 337 60° 75

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
ISNS_HS_GAIN_P

[CO—SENSE_DTEFPATR SENSE_1TQ1_45. SENSE - — — 35 36
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_GAIN N 35 36
[O—SENSE_DTEFPATR SENSE_1TQ1_45 SENSE ISNS_HS_ COMPUTING N 35
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_COMPUTING P 35
SENSE_DIFFPATR THERM_1TQ1_45. THERM INLET THMSNS D1_P 36
(== SENSE DIFFPATR THERM_1TQ1_45. THERM INLET THMSNS D1_N 36
[ —SENSE_DIFFPATR SENSE_1T01_P3MM SENSE ISNS_1V2_S3_P e
[ZD—SENSE_DIFFPATR SENSE_1T01_P3MM SENSE ISNS_1V2_S3_N e
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT_ P @
(=) —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT N P
[T —SENSE_DIFFPATR SENSE_1T01_P2MM SENSE ISNS_1VO05_sSUS_P s
[C2)—SENSE_DIFFPATR SENSE_1T01_P2MM SENSE ISNS_1VO05_SUS_N s
) SENSE _DIFFPATR SENSE_1TQ1_ 458 SENSE CPUVR_ISNS1 P s
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS1_N s
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2_ P 4s
= SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2_N s
(=D SENSE DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS D2 P 36
—= SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_ N 36
[ 1TO1_DIFFPAIR | AUDIO MAX98300_R_P

[ 1TQ1_DIFFPATIR AUDIQ MAX98300_ R N

[ SPKR_OUT SPKR_DTFFPATR AUDIQ SPKRAMP_ROUT1_ P 39
[O—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_ROUT1_ N 39
=D —SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_ROUT2_ P 39
— SPKR_OUT SPKR_DTFFPATR AUDIQ SPKRAMP_ROUT2_N 2
=D —SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT1_ P 38
=D —SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT1_ N 38
=D —SBKR _OUT SPKR_DTFFPATR AUDIQ SPKRAMP_LOUT2_ P 38
(=D —SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT2_ N 38
[— s _power | PP3V3 S5 (RS
[— sB_powrr | PP3V3_S0 o,
= GND GND
[z RE_50S RF RF_A 0 DIPLEXER 22
= RF_50S RF RF_A 0_MATCH 22
[Frn RE_50S RF RF G 0 DIPLEXER 22
— RE_50S RE RF_G_0_MATCH 22
= RF_50S RF RF_O0_ANT 22
= RF_50§ RF RF_O_ANT MATCH T 22
— RE_50S RE RF_A 1 DIPLEXER 22
= RF_50S RF RF_A 1 MATCH 22
(03 RF_508 RE RF_G_ 1 DIPLEXER .
= RF_50S RF RF_G 1 MATCH 22
= RF_50S RF RF_1_ANT 22
= RF_50S RF RF_1 ANT MATCH T 22
D> DP_EXT ML DP_80D DP_T; DP_EXT ML_P<1..0>
55D DR_EXT ML DP_80D DP_T DP_EXT ML _N<1..0>
[ DP_80D DP_T; DP_EXT ML_C_P<1l..0>
= DP_80D DP_T; DP_EXT ML_C_N<1..0>

S5 USB_EXTA USB_80D USB DPRUSB_EXTA P
(=D USB_EXTA USB_80D USB DPRUSB_EXTA_N
D USB3 EXTA R USB_80D 1sB3_PcH RY DPRUSB3_EXTA_ D2R P
=) USB3 EXTA R USB_80D 1sB3_pcH RY DPRUSB3_EXTA D2R_N
() USB31 EXTA T USB_80D 1sB3 pcH Ty DPRUSB3_EXTA R2D_P
5> USB3_EXTA_T: USB_80D 1sB3 pcH Ty DPRUSB3_EXTA R2D_N

p——
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Change List:

<radar{//component/XXXXXX> J92 HW EE SCHEMATIC | PROTO 0

Kismet:

<afp://kismet.apple.com/Kismet-Projects/J92/>

Useful Wiki Links:

Schematic Conventions - <https://hmts.ecs.apple.com/wiki/index.php/User:Wferry/SchConventions>
Schematic Design Wiki - <https://hmts.ecs.apple.com/wiki/index.php/Schematic_ Design>

MobileMac HW Radar:

<radar://component/497591>
<radar://component/497587>
<radar://component/497585>
<radar://component/497588>
<radar://component/497590>
<radar://component/497589>

Other Info:

Page Allocations - <radar:11791318> 2012 Schematic Page Allocations

MobileMac
MobileMac
MobileMac
MobileMac
MobileMac
MobileMac

Schematic
New Bugs

Investigation
Architecture

e
SYNC MASTER=J02 DEVMLE
B ——

——————————
SYNC DéTE=O7/15/2013

Reference

Cf} Apple Inc.
®

<SCH_NUM>ID
<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED

<BRANCH>
e ——————

120 OF 130

74 OF 75

2

1



www.laptopblue.vn

6

a6 37 33 22 17

A
DD097
N GREEN-56MCD-2MA-2. 65V
4 LTQHIG-SM

PLACE_SIDE=TOP

60 53 47 38 30

Power State Debug LEDs

PP5V_S4 PP3V3_S0
RD095*
20K
DBGLED_S4 DBGLED_SO
A
DD096 DD095

\GREEN—SGMCD—ZMA—Z.GSV \& GREEN-56MCD-2MA-2.65V

4 LTQHIG-SM 4 LTQHIG-SM
K PLACE_SIDE=TOP K PLACE_SIDE=TOP

46 33 31 15 _PM_SLP_SO_L

A
DD094
X GREEN-56MCD-2MA-2 . 65V
4 LTQHIG-SM

K PLACE_SIDE=TOP

—eeeeee
SYNC MASTER=MASTER
e

SYNC DATE=MASTE.
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