8

7

2 1

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

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

PRODUCT SAFETY REQUIREMENTS:

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 Diodes dual
MLB_MISC CAM_FREQ:24M,CAM_XTAL:NO,EDP,RSMRST:SMC, PGOOD8 : SLP_S4,SSD_LPSR:S3 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 to 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 biodes aic to Fairenild
19750590 | 19750588 ALL Epson alt to TXC
VENDOR cre 1] Cre o 19750591 | 19750588 ALL NOK alt to TXC
CPU DRAM SPD Straps HYNTX 0 0 10750249 | 10750251 ALL | orr 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 cau DRAM alc
DRAM:HYN_4GB RAMCFGO :L, RAMCFG1 : L, RAMCFG2 : L, RAMCFG3 : H, DRAM_TYPE:HYNIX_ 4GB 333500030 33350704 ALL Hynix new die CAM 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 Hynix -
DRAM:ELP_2GB RAMCFGO : H, RAMCFG1 :H, RAMCFG2 :L, RAMCFG3:L,DRAM_TYPE:ELPIDA_ 2GB 268 0 0 33550948 | 33550966 ALL Winbond al¢ to Macronix
DRAM:ELP_4GB_QDP RAMCFGO : H, RAMCFG1 :H, RAMCFG2 : H, RAMCFG3: L, DRAM_TYPE:ELPIDA_4GB_QDP 4GB ODP 0 1 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 31150271 ALL Samsung alt to Murata
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 31150001§ 31150409 ALL Dicdes ait to WP
33754638 1 1C,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 Folyeronics alt to Wayon C
33851231 1 1C,SHC12-B1, 10MNL/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 128500017 12850487 ALL | rome e vo wec
33551009 1 64 MBIT SPI QUAD I/0 FLASH,CSP,3.3V,QUAD 10 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 NG 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 108 alv to vishay
341500191 1 ErT RoM,MER (vKXX) DVE,x261 U6100 CRITICAL | BOOTROM:PROG 37651080 | 37650820 ALL piodes ae to onsent
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
337500061 337500054 | CPU:0.8GHZ ALL 2.46 turbo CU alt o 2.06
Module Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
337500054 1 1C,CPU,BW,QGKZ, 05, 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 U0500 CRITICAL CPU:1.2GHZ
337500097 1 IC,CPU,BW,QH2R,PRO,F0,2/2,1.3,5W,.9,B1234 U0500 CRITICAL CPU:1.3GHZ
946-3892 1 J11/313 MLB DYMAX ADHESIVE 29993-5C 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:A(0_ELP
33950244 1 POP,S1-X CONTROLLER+4GBITS HYN,841B,FCBGA u8400 CRITICAL SSDRAM:A0_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 r—
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_rvee:uyNIx_4cB_oDP
998-6453 2 IC,SDRAM,LPDDR-1600,8GBIT,253B FBGA U2300,U2500 CRITICAL DRAM_TYPE:ELPIDA_2GB RSN ER) SYm A
998-6454 2 I, SDRAM, LEDDR-1600, 16GBIT, 2538 FEGA U2300,U2500 CRITICAL | prawm_rves:sieroa_sce_ope -~ " _—
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 d} Apple Inc. <SCH_NUM>| D
33350740 2 I, SDRAM, LPDDR-1600, 16GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE:ELPIDA_4GB ) <E4LABEL>
33350741 2 I, SDRAM, LPDDR-1600, 32GBIT, 2538 FBGA U2300,U2500 CRITICAL DRAM_TYPE :ELPIDA_SGB NOTICE OF PROPRIETARY PROPERTY:
BHE, INEQRUATION, CONTATNED, HEREIN T T 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 RacHTe RESHRVED L OuE OR 2 OF 75
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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:].2GHZ,DRAM:ELP78GE,NAND:TOSH7512G571Y7128GEIT,WIFI:APAC,SSDR‘: 14E:
639-6600 PCBA,MLB, 1.3GHZ,EL 8GB,SAND 256G,WIFI APAC,J92 ALTERNATE,CMN,CPU:].3GHZ,DRAM:ELP78GE,NAND:SAND7256G571Y712SGEIT,WIFI:APAC,SSDRAMAI!P
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

BOM GROUP

BOM OPTIONS

MLB__PROGPARTS

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

W.AITECH1.RU

Common BOM

p—
SYNC _MASTER=J43 MLB
[P TIT

J92 BOM Variants

SYNC DéTE=10/24/201

Apple Inc.
<]

<SCH_NUM>| D
<E4LABEL>

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
341500199 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

1SH0400
SM

SHLD-J92-EMI-CAN-WIFI
OMIT TABLE

CPU EMI CAN

1SH0401]
SM

SHLD-J92-EMI-CAN-CPU
OMIT TABLE

DRAM EMI CAN & SLOTs

1SH0402)
SM

SHLD-CAN-EMI-DRAM-X261
OMIT_TABLE
SL0400
1

TH-NSP

SL-1.1X0.4-1.6X0.9-NSP

SL0401
TH-NSP
1

SL-1.1X0.4-1.6X0.9-NSP

SSD EMI FENCE & CAN

1SH0403
SM

SHLD-FENCE-SSD-TOP-X261

860-00889

1SH04O4
sM

SHLD-CAN-EMI-SSD-BTM-X261

860-00864

CPU Heat Spreader Bosses
70403
4.50D1.85ID-1.5H

1

720404
4.50D1.85ID-1.5H

1

Z0405
4.50D1.85ID-1.5H

1

= 860-2930

E85 BTB Connector Boss

720406
STDOFF-3.3X1.8R0.859H-SM
1

860-00060

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-7064 1 CAN,EMI,WIFI, X261 SH0400 CRITICAL

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-00112 1 CAN,EMI,CPU, X261 SH0401 CRITICAL

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-00400 1 CAN, EMI,DRAM, TALL, X261 SH0402 CRITICAL

WWW.AITECH1.RU
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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
2 DP_TBTSNKO_MIL_C_P<2> AE25 | ppr1_Txp(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_ MIL_CP<0> AC22 |pp12_TXP[O0]
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 emm 5506
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_TBTSNK1 MI,_CN<3> AG21 |ppI2_TXN[3] EDP_RCOMP| AP41 MCP_EDP_RCOMP
o @om—NC_DP_TBTSNK1 ML_CP<3> g, 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
Uuo0500 daisy-chain fashion.
BROADWELL-MOBILE-Y-B exist between both TP’s on each corner.
BGA
(18 OF 20) NO_TEST
2 TP_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 [pDATISY CHAIN_NCTF_F43 DAISY_CHAIN_NCTF_D2| D2 TP_MCP_DC_D2
H2 |[pDAISY 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

Continuity should

WWW.AITECH1.RU

p——
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' CFG<9>
CFG<8>
' CFG<4>
' CFG<1>
' CFG<0>

NOSTUFF
R0640"
1K

5%
1/20W
MF

CRITICAL
OMIT_ TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(2 OF 20)
Ccr4 *|\CU40 XDP_CPU_PRDY_L
NC PROC_DETECT* (IPU) PRDY*()=oZ" oy AL o b S22 [OUD 16
60 51 46 41 32 17 16 15 11 s _PP1VO5 S0 - (1PU) PREQ,CRAL o XDP_CPU_PREQ L vm
o o @om—CPU_CATERR L o=—23%carErr+ 9
= (IPD) PROC;I‘CK&*M@»
66 u®ﬂ_m—“ﬂplac1 (IPU) PROC_TMS| CN40 XDP_CPU_TMS 16
(IPU) PROCiTRST*SCR39 : XDP_EEPEiPEH_TRéT % 12
s« CPU_PWRGD - CG42 |pROCPWRGD %
66 44 32 31, (IPU) PROC_TDI| CU36 XDP_CPU_TDI 16
CPU_PROCHOT R_L =41 ocoT THERMALE PROC_TDO| CU38 » XDP_CPU_TDO oD -
H
20t « CPU_SM_RCOMP<0> @ CV7 |su_rcouro (TPU) BEMO*CM39 XDP_BPM_L<0> "
¢ CPU_SM_RCOMP<1> @—C27 [sm_rcompl (TPU) BPM1%|,CN38 XDP_BPM_L<1> 1
¢ CPU_SM_RCOMP<2> @ CT7 M reomez (1PU) BPM2+j5CK36 XDP_BPM_L<2> 1
% (IPU) BPM3*(CM37 XDP_BPM_L<3> 16
R0650'| RO651'| R0652'| R0620* 1 TP_CPU_MEM _RESET L ABZ2YSM DRAMRST* a (IPU) BPM4*[,CN36 XDP_BPM_L<4> 1
200 121 100 10K - (IPU) BPM5*(CR35 XDP_BPM L<5> 16
17260 1726w 17260 17200 @ TP_CPU_MEMVTT_PWR_EN_LSVDD! BL14 |sM_pG_CNTL1 (IPU) BEME*[,CN34 XDP_BPM_L<6> 16
201, 201, 20{2 201, (IPU) BPM7*3&~M® 16
PLACE_NEAR=U0500.CV7:12.7mm
- PLACE_NEAR=U0500.CP7:12.7
PLACE_NEAR=U0500.CT7:12.7mm 4
- PLACE_NEAR=U0500.CG42:12.7mm —
CRITICAL
B
(19 OF 20)
6 16 6 CPU_CFG<0> CV27 |cFG[0] (IPU) BJ14 TP_MCP_RSVD_BJ14
e 16 6 CPU_CFG<1> CT27 |cpG[1] (IPU) E rsvp_te(|_Br1s TP_MCP_RSVD_BT15
<2> CP27
o ggg g§g<§> cu28 CFOL21 (IFD) é AL32 TP_MCP_RSVD_AL32
66 16, CFG[3] (IPU) g rsvp_te(| arn34 TP_MCP_RSVD_AL34
66 16 s CPU_CFG<4> CV29 |crG[4] (IPU)
6 16 CPU_CFG<5> cr29 |crg[s) (1PU) aa18 TP_MCP_RSVD_AA1S8
6 16 CPU_CFG<6> CM29 |crG6] (IPU) rsvp_te(| vis TP_MCP_RSVD_Y18
66 16 FG<7> CU30 |cFG[7] (IPU) CK13
= MCP_RSVD_CK1
o 16 & CPU_CFG<8> N30 |crar8) (1PU) RSVD_TP CP_RSVD_CK13
66 16 5 CPU_CFG<9> CV31 |cFG[9] (IPU) | CL34 nc
o 1o CRi CrGst e cestlorar10) (1e0) rsvp([ cr2g
66 16, CFG[11] (IPU) AT2
66 15 CPU_CFG<12> CV33 lcrGr12] (IPU) rsvo([ aLz XNC
N . . CPU_CFG<13> CU34 |cFG[13] (IPU) NC
. _ 6 16
TBD: Confirm w/ Intel which still apply for BDW-Y o CPU CFG<1ds 33 lorot 1a) (100) PROC_ 0PI RCONE| ABS CPU OPT RCOMP
e e e e e e e e e oo oo - e e e e e e e e e e e e e e e e e e e e e e e e e e e e o 66 16, CPU_CFG<15> CP33 |ICFG[15] (IPU) CK6
CFG<10>:SAFE MODE BOOT 1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTIVE 66 16 CPU_CFG<16> CR28 IcFG[16] (IPU) Rgm(j;g*NC RO681!
:NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID ' 66 16 CPU_CFG<17> CN28 IcFG[17] (IPU) — XNC
49.9
:ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED o 16 FG<18> CR32 |crgr18] (1PU) AL26 1%
' = 1/20W
:eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED o5 16(ETy--CPU_CFG<19> - CY32 [cFG[19] (IPU) vss([ arzs i
f 201
. - = = - 2
:PCH-LESS MODE 1 NORMAL OPERATION 0 PCH-LESS MODE , CPU CFG RCOMP CR30 |crg reOMP AK28 o
:RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK — rsvp([ avz
N e NC L
These can be placed close to J1800 | N18 o NC
and are only for debug access chﬁ II:T:?:;XNC
CPU_CFG<10> ; 16 4 *o720] | rsvp Mwa1 NC
CPU_CFG<9> _, s 4 X742 RSVD| 2734 NC
CPU_CFG<8> , .« PCH_TD_IREF N o] v3a oNC
CPU_CFG<1> 4 TO-TRER [yas oNe
CPU_CFG<0> , 1¢ 6 1 1 EE:zNC
33
NOSTUFF NOSTUFF NOSTUFF | NOSTUFF R046989 502%85 NC
11;(0639 R063181 1150631 11;(0630 17258 1% 0w
K K K K
5% 5% 5% 5% 2%{2 Zl;gl
1/20W 1/20W 1/20w 1/20W
MF MF MF MF
2201 2012 2201 2201

201,

— CPU_CFG<4> ;5 o

EDP
‘R0634
1K

5%

1/20w

ME
2201

p——
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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_DQ<61>
MEM_A_DQ<62>

CRITICAL

OMIT TABLE
sa_poo uUuo500 SA_CLKO*(CG4 g MEM A _CLK_N<0> .
sa_ppl BROADWELL-MOBILE-Y-B sa_crLko| €62 MEM A _CLK_P<0> 20
SA_DQ2 BGA SA_CLK1*{yCC4 MEM A CLK_N<1> 20
sa_p03 (3 0F 20 sa_crki| ccé MEM_A_CLK_P<1> 2o
SA_DQ4
SA_DQS SA_CKEQ| CH11 MEM_A_CKE<0> 20
SA_DQ6 « sA_CKE1| CHI MEM_A_CKE<1> 20
sA_DQ7 a SA_CKE2| CA12 MEM_A_CKE<2> 20
sa_pos g SA_CKE3| CA10 o MEM A CKE<3> oD =0
sa_DQ9 Z
sa_D010 5 SA_Cs0+|yCAd MEM_A_CS_L<0> "
SA_DQ11 3 SA_CS1%[yCA2Z - MEM A _CS_L<1> oo >0
SA_DQ12 g
SA_DQ13 g sa_opTo| CA6 - MEM_A_ODT<0> oo =0
SA_DQ14
SA_DQ15 sa_caB3| CE2 =MEM A RAS L o
SA_DQ16 sa_caB2| CE4 =MEM_A WE_L o
SA_DQ17 sa_cap1| CC8 =MEM_A_CAS_L &
SA_DQ18
SA_DQ19 SA_caBa4| CBS =MEM A BA<0> o
sa_DQ20 sa_cape| CC2 MEM_A_CAB<6> o
SA:DQZI SA:CAAS Crll o =MEM A BA<2> oo o
SA_DQ22
SA_DQ23 sa_caBy| CE8 =MEM_A_A<0> o
SA_DQ24 sa_cag| CE12 =MEM A A<1> o
SA_DQ25 sa_caBs| CF5 =MEM_A_A<2> &
sa_Dpo26 N CE10 TP_LPDDR3_RSVD1 o
sa_po27 norusep(| ces e TP_LPDDR3_RSVD2 mmm .
SA_DQ28 sa_cano| CG6 =MEM_A_A<5> &
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_caa1l| CC12 =MEM_A_A<9> o
SA_DQ33 sa_caB7| CE3 - =MEM A A<10> oD -
SA_DQ34 sa_caa7| CG12 =MEM A A<11> o
SA_DQ35 sa_cane| CHS MEM A CAA<6> 20
SA_DQ36 sa_caBo| CB3 =MEM_A_A<13> &
SA_DQ37 sa_caag| CF9 =MEM A A<14> 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_DosN4| BV3 MEM_A_DQS N<4> o
SA_DQ45 SA_DQSN5 MEM A DOS_ N<5>
SA_DQ46 SA_DQSN6
SA_DQ47 SA_DQSN7
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 S MEM A _DQOS_P<7> D -
SA_DQ57
S2_D05E SM_VREF_ca| AP13 CPU_DIMM_ VREFCA 19
SA_DQ59 - A ——— 5O
SA_DQ60 SM_VREF_DQO &*MM@ 19
SA_DQ6L SM_VREF_DQ1| AT13 * CPU_DIMMB_VREFDQ oo 0
SA_DQ62 - -
SA_DQ63 SM_vceppog] €14 TP_ULX DDR_VCCDDOG ,

61

61

61

CRITICAL
OMIT_ TABLE

o MEM_B_DQ<0> 5x3 (58 poo uos500 SB_CKO*pAWE g MEM B CIK _N<0> oo o
6 61 MEM B_DO<1> BKS [sB_ D91 BROADWELL-MOBILE-Y-B sB_cko| AW4 MEM B_CLK P<0> 21 61
69 61 MEM B_DQ<2> BG6 |sB_po2 BGA SBJ:K”%U o
o o MEM_B_DOQ<3> 832 |se_po3 (4 OF 20) sB_ck1[ AP9 MEM B_CLK P<1> s e
6 61 MEM B_DQO<4> BJ4 |SB D4
6 61 MEM_B_DQ<5> BJ6 [sB_Do5 557CKE0%11 65
6 61 MEM _B_DO<6> BG2 |sB_DQ6 SB_CKE1| BA4 B <1> 21 6
o 6 MEM_B_DQ<7> BG4 |sp po7 SB_CKE2| AR8 MEM_B_CKE<2> 2t e
o o MEM_B_DQ<8> BF3 |sp pos @ SB_CKE3|_APS o MEM B_CKE<3> oD = e
o 61 MEM_B_DQ<9> BFS5 |sp_pQ9 4
o 61 MEM_B_DQ<10> BC6 |sp po10 z SB_CS0%[yARL0 MEM B_CS_L<0> 0 e
o 6 MEM_B_DQ<11> BE2 |sp po11 < SB CS1+ATIL g MEM B _CS L<1> oD o e
6 61 MEM B_DO<12> BE4 |sp po12 o
65 61 MEM B _DO<13> BE6 |SB DO13 ] SB_opTo| AU10 > MEM B _ODT<0> oo o
65 61 MEM_B_DOQ<14> BC2 s po14 S
o a MEM_B_DO<15> BC4 |sp po1s E sB_cap3| BALO g =MEM B RAS L mmm e
o o MEM_B_DQ<16> BE10 |sp poi6 SB caB2| AW12 o =MEM B _WE_L oD -
o o MEM_B_DO<17> BC10 |sp po17 sB_caBl| AWI0 g =MEM B CAS L  oma
69 61 MEM B _DO<18> BE8 |sB_DQ18
o o MEM_B_DQ<19> BC8 |sp po19 SB capa| AY1l =MEM_B_BA<0> o
6 61 MEM_B_DQ<20> BF11 [sp po20 SB CcaB6| BA12 MEM B_CAB<6> .
6 61 MEM_B_DO<21> BC12 |35 po21 ss}:us%@ o
69 61 MEM B DQ<22> BE12 |sp pg22
o o MEM_B_DQ<23> BF9 |sp po23 SB caBo| AT =MEM_B_A<0> o
o o1 MEM_B_DQ<24> BJ12 |sp po24 SB caBs| _AR4 * =MEM_B_A<1> ooy @
6 o MEM_B_DQ<25> BG12 |sp_po2s SB_caps| AUS =MEM_B_A<2> o
& 6 MEM _B_DQ<26> BJ8 |SB D26 AR6 TP_LPDDR3_RSVD3 6
o o MEM_B_DQ<27> BJ10 |sp pg27 worusep(| ars o TP_LPDDR3 RSVD4 mwm o
oo MEM_B_DQ<28> BG8 [sp_po28 SB_cAn0| AT3 g =MEM B A<5> oo
o o MEM_B_DQ<29> BG10 [sp pg29 SB_caaz| BA8 =MEM B _A<6> o
o 6 MEM_B_DQ<30> BK9 |55 _po30 SB_caaa| AY3 =MEM B _A<7> o
o 61 MEM_B_DQ<31> BK11 55:0931 SB:CAM AW2 =MEM_B_A<8> o
o MEM_B_DQ<32> AMI [sp po32 sB_canl| AY5 =MEM_B_A<9> o
o o MEM_B_DQ<33> AH2 |55 po33 sB_cap7| AY9 o =MEM B _A<10> oD«
6 61 MEM_B_DQ<34> AJ3 |sp po3a sB_can7| AU4 =MEM_B_A<11> o
o 6 MEM_B_DQ<35> aM5 |sp po3s SB_caa6| _AU6 o MEM B_CAA<6> oD = o
6 61 MEM_B_DO< AM3 IsB_DQ36 SB_CaBo| AWS =MEM_B_A<13> o
o 6 MEM_B_DQ<37> a3l |sp po37 SB_caao| BA6 o =MEM B _A<14> oD <
o o MEM_B_DQ<38> AJ5 [sp po3s SB_cans| AR2 o =MEM B _A<15> oD
65 61 MEM_B_DO< AH4 |SB DQ39
6 61 MEM_B_DO<40> AG3 |sp D40 SB_DOSNO| BHS g g MEM B DOS_ N<0> D o
6 61 MEM B_DO<41> AGl |sp po4al SB_DOsN1| BD5 MEM B_DOS_N<1> 61 6o
6 61 MEM_B_DQ<42> ap2 |sp poa2 SB_pOsN2| BD11 MEM B_DOS_N<2> o 6
6 61 MEM_B_DO<43> AE3 |sp D43 sB_DQsN3| BH11 MEM_B_DOS_N<3> 61 6o
6 61 MEM_B_DO<44> AEl |sp po44 SB_DOSN4| AK2 MEM _B_DOS_N<4> 61 6o
ooy MEM_B_DO<45> oo 65lsp poas SB_DQSN5| AF2 MEM_B_DQS_N<5> o o

= B DO<46> =24 |SB D046 SB_DOSNG| 2KE g g MEM B DOS N<6> D oo
[ o BRDO<47> PG AES [SB DQ47 SB_DQSN7| AF8 MEM_B_DOS_N<7> 61 69
sslb DO<48> S22 |SB D048
6 o1 MEM_B_DQ<49> AM7 |sp po4s SB_pospo| BH3 MEM_B_DQS_P<0> o e
69 61 _B_DO<50> AHB |sp DQ50 sB_posp1| BD3 MEM_B_DOS_P<1> 61 6o
o o MEM B_DQ<51> A9 |sp pos1 SB_posp2| BDY MEM B_DQS_P<2> o e
o o MEM B_DQ<52> AM11 |5y pos2 SB_posp3| BHY MEM_B_DQS_P<3> o e
6 61 MEM B _DO<53> AJ7 |sB_pQ53 SB_DQspa| AK4 MEM B _DOS_ P<4> o1 69
69 61 MEM_B_DO<54> AJ11 |sp DQ54 sSB_DQsp5| AF4 MEM_B_DOQS_P<5> 61 6o
o o MEM B_DQ<55> AH10 |sp poss sB_DOSP6| AKL0 MEM_B_DQS_P<6> .
6 61 MEM_B_DO<56> AE11|gp pose m{nosw% 61 6o
6 61 MEM_B_DOQ<57> AG7 |sB_DQ57
69 61 MEM_B_DQ<58> AE7 |sB_DQ58
6 61 MEM_B_DQ<59> AE9 |SB_DQ59
6 61 MEM_B_DQ<60> AG11 lsB DQ60
oo MEM _B_DO<61> AG9Y [sB D61
65 61 MEM B_DQO<62> AD8 5B pQ62

o 61 BT MEM_B_DQ<63> = 2010

SB_DQ63
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8

7

6

2

60 51 11

60 51 11

60 51 11

17 1615 118 6
60 51 46 44

12 11

141

16 12 11 8

40 17 11 8

16 12 11 8

12 11

a6

4118
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, v1.0.
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:1lpm.

doc #502406, v0.9.

NOTE :

Aliases not used on CPU supply outputs

to avoid any extraneous connections.

5146 44 32 1736 15 11 8 5 PP1VO05_S0

17,165,118 ¢ PP1VQOS5 SO

CRITICAL
OMIT TABLE

Uu0500
BROADWELL-MOBILE-Y-B
G.

(12 %EAZO)

1.4A Max (DDR3: 1.5-1.35V)
1.1A Max (LPDDR3: 1.2V)

69 60 59 52 46 21 20 19 10

PP1V2_S3

a5 35 10 8
60

TP_MCP_DC_CY3 cy3

TP_MCP_DC_CW1 CwW1 | | vppo

PPVCC_S0_CPU

AV4S5 |yce

NexEI28 [rsvD

@=—CH45 lvce_sENSE
= S

MIN TINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=T.05V

NCX2LL6 [RsvD

BRW ULX POWER

cmM33 |) RSVD

PPVCC_S0_CPU

8 10 35 45 60

BK45
CB41
CA40
BY41
BW40
CY17
AY45
BB45
BD45
BF45
BH45
BT45
BV45
BY45
CB45
CD45
CF45
CM45
CN44
CR43
CR45
Ccu44
Cv43

CY19
CY21
CY23
CY25
CY27
CY29
CY31
CY33
CY36
CY38
CY42

BM45
BP45
CA44
BV41l
BV43
BwW44
CY40
CY13
CY15
BwW42
BY43
CA42
CB43

1 1
R0800 R0802 PPVCOMP_SO_CPU_ &= 243 [veeto_our
75 130 ° MIN LINE W - —
13 1% MIN-NECKWIDTH=0.2 mm o=—2R40 lvcomp_outr
1/20W 1/20wW VOLTAGE=T.05V -
Ai,[ R0810 |.%% NOXELZZ
o6 11 (rry—CPU_VIDALERT L 1043, NC cria ]RSVD
NCX———
R00811 201 CPU_VIDALERT R L iy CP43HVIDALERT*
-

66 41 O CPU_VIDSCLK 1 2 CPU_VIDSCLK_R - CD41 |yIDSCLK
1/2uw CPU_VIDSOUT_R o CE40 |yTDSOUT
o8E, R0812 R0802.2: PLACE_NEAR=U0500.CE40:2.54mm 46 17 16 CPU_VCCST_PWRGD BU14 |ycCcST PWRGD

= . CPU_VR_EN ©=—CE42 [VR_EN
CPU VIDSOUT R0810.2: PLACE_NEAR=U0500.CD43:38.1lmm a 3
o D .2: PLACE NEAR=R0810.1: CPU_VR_READY ; CF43 |[yr_READY
CRITICAL 50"
OMIT_TABLE ToK cr39 |vss
UOSOO 1/20w s I CPU_PWR_DEBUG_L CK40{pWR_DEBUG*
€320
_ v 2012 VSS
BROADWELLBGl\gOBILE Y-B TP_MCP_RSVD_CJ22 ca22
(13 ‘or 20) o2 aa TP_MCP_RSVD_CK23 ck23 |) RsvD_TP
PP1VO5_SOSW_PCH_PCIE vcesus3_3_Rrc| AC15  PP3V3 SUS 11 14 15 18 27 28 29 45 51 60 TP_IVR_ERROR CK27 |TVR_ERROR
VCCPCIEPHY PPVRTC_G3H 12 13 46 0 TP_IST TRIGGER CL26 |TST TRIGGER
9] vcCcRTC| AALS NexSK2L
PP1V05_SO0SW_PCH_SATA & NOxCL22
T45 | ) VCCSATAPHY bepRTCL V15 PPVOUT S0_PCH DCPRTC c0892: C0891 1 NCxEk22
PP1V05_SOSW_PCH_USB3 MIN-NECKWIDTH=-0.7 mm 0. 1UF_ oxEM27
AD36 VOLTAGE=T.05V 10v cxio | | 5VP
2
VCCUSB3PHY H A24 PP3V3_SUS 3613128, XSR-CERM X5R-CERM Ne}x——=1
AE45 % VCCSPI( 25 215 0201 0201 CJ16
E [EFTH N C0895 BSSSU0S00. AA15: 6. 35mm NCXEK3L |
PP1VO05_S0 VCC1_05_PHY = J1U | Bypass=u0500-% ° PP1VO5 SO
vecasw| AE1S PP1V05_S0 €% 11 15 To[17 10% = e e e Py AJ20
PP1V05_SO0SW_PCH_VCCSATA3PLL veesaTaspLL SaasTs g st CERM ??2?mA Max vcesT
PP1V0O5_SO0SW_PCH_VCCUSB3PLL VCCUSB3PLL Y22 PP1VO05_S0 wlﬁl 15,16 BYPASS U0500.V15::6.35mm
w22 —
— AJ16
PP1 PCH APLL _OPTI VCCOPIPLL Iy PP3V3_S5 11,13,15,16,17 22 33 37 46 47
50 __ — - & . AH36 84:'20'%
VCCHDAPLL VeC1 05| I as
1C0897
2 2445 0.47UF
PP1V05_SUS bepsUs3 I 17 Do% PLACE_NEAR=U0500.AG13:6.35mm
=) 8 2 CERM-X5R R0896
AZALIA/HDA| DCPSUSBYP| AG13  PP1 D H CDSW [N PP1V05 SS PCH
PP1V5_S0 MIN LINE WIDTH=0.Z mm v Z mm
)VCCHDA Mgg;gg%](;wggTH 0 2 mm 1/52%014\7 Mgg;gg%KW]IDTH 1 mm
o eNEER P ¥ 1€0896
T1 0201
VRM/USB2/AZALIA VCCASW[ q zo%
PP1V05 SUS DCPSUS2 wi4 PP1VO05_S0 68 11 15 16 17 32 44 46 51 60 2 §3Y
0201
vi6 PPl BYPASS=U0500.AG13: : 6.35mm
PP3V3 SUS vecsuss_3 o DCPSUS1 V05_SUs 6 11 12 16 46 48 51 60 L
PP3V3_S5 & [THERMAL sEwsoR
) veepsws_3 = veersi s| AJ32  PP1V5_S0 & 11 17 40 45 60
AB36 »
PP3V3_S0 g veerss_3 BRIV S0 E03,035,008, 778007
N
vees_s S SERIAL IO
& vcespro| A32 PP3V3_S0 811 12 13 15 17 18 23 24 29 32
e e R T T Tt T
———————————{SUS OSCILLATOR
PP1V05_S0_PCH_VCC_ICC veccrka pcesusal T2L __ PP1VO05_SUS_PCH_VCCAOSCSUS ,,
PP1V05 SO PCH VCCACLKPLL VCCACLKPLL
veccrKe vccusszprr| K17 PP1VO5_S0_PCH_VCCAPLL, OPI .
VCCCLK2 ofa
ola
NE
M vee1_os_uss| AE13  PP1V0QS5 S0 601115 16 17 32 44 46 1 6o
VCCCLKS —>— —
VCCCLK3
VCCCLK1
PP3V3_SUS vcesus3_3
WPT LP POWER

32A Max

cv4s MCP_DC_CV45

Ccy44 TP_MCP_DC_CY44

64
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SYNC MASTER=J92 DEVMLE

S
SYNC DATE=10/01/2014

CPU/PCH POWER

d} Apple Inc.
<]

<SCH_NUM>I D

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

<E4LABEL>
<BRANCH>
8 OF 130
8 OF 75

8

7

2




7

2

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| [LU32
E24 V17
R16 V40
R22 R44
E28 T15
R24 F5
R26 Glée
R28 R18
AV7 U26
E32 U34
E36 G24
R20 N16
AJ13
= AC32
vss_SENSE| CH43

CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(15 OF 20)
124 cw20
L16 AM39
H10 132
H36 cNa2
cn26 cp3
BP7 cP17
BP39 cp29
BR44 CcR8
BT1 CR14
BT7 CR18
BT13 CR22
J16 CR26
BT39 CR37
BU44 cr31
BV7 cus
BV13 cul4
BV1S5 cuis
BV39 cu22
BY1 cu26
BY3 cua2
BYS cv3s
BY7 cv37
BY9 cws
BY11 cws
BY13 cw22
BY15 cw24
BY39 V88| Ccwze
ci6 cw28
c20 cw32
c24 cw34
c28 cv7
c32 ]| |vss cy10
c36 D10
cB7 G28
cB13 J24
cB15 J28
cB39 cp9
cc40 cps
cca2 cp3
ccas cc1o
cp1 cas
cp7 AW14
cpg3 AR14
Lk
I BU
agq | ™ BUd2
cr7 L2
CF13 120
CF15 128
cc4s cp11
CcH13 G32
cJ26 cW30
CcK3 320
CK10 332
CK38
CKa4
cLi12
cM15
cM17
cM19
cM21
cM23
cM25
cM31
cM3s
cM43
cns

o CPU VCCSENSE_N [oUT 1 s

'‘RO960
PLACE_NEAR=U0500.CH43:50.8mm

100

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

J43 CL32
J1 CL30
D42 CK33
A42 CK29
Y44 CJ34
W32 CG14
W35 CE1l4
Y2 BW1l4
Y12 BR14
rie] |78 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
an25 | [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 W16

cus va4

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

23x 22uF 0805 stuff,
16x 10uF 0402 stuff,

7x 22uF 0805 nostuff
12x 10uF 0402 nostuff

PPVCC_S0_CPU H

60 45 35 &

NO STUFF CRITICAL CRITICAL CRITICAL CRITICAL NO STUFF NO STUFF CRITICAL NO STUFF CRITICAL NO STUFF
1Cl1000 |*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% -1 20% -1 20% -1 20% -1 20% T 20% T 20% T 20% -1 20% -1 20% T 20%
v 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av
2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xes 2 xes 2 x6s 2 xes 2 xes 2 x6s
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
NO STUFF CRITICAL NO STUFF CRITICAL CRITICAL CRITICAL NO STUFF CRITICAL CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF l
tCcl015 |*Cl1l016 |[|*C1l017 (*C1l018 ([*C1l019 |*Cl1l020 |*C1l021 (1C1l022 (*Cl1l023 ([*Cl025 |1Cl026 |[1C1l027 (*C1l028 |*1Cl029 |rcl030 =
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF '— 10UF 12PF
20% -1 20% T 20% T 20% -1 20% -1 20% -1 20% =T 20% T 20% T 20% T 20% -1 20% -1 20% T 20% 5%
4 4av 4av 4av 4av 4av 4av 4av 4 Y 4av 4av 4av 4av 25V
2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xes 2 xes 2 xes X6S X6S 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
‘\/n\/"\lﬂ\,”\/n\/'l‘ \I I [EE:(::: I I ‘1 [ I tAl-J
CRITICAL CRITICAL
.[*C1032
——210UF
— T 20%
2 2.5V 2 2.5V
POLY-TANT POLY-TANT
CASE-B2S CASE-B2S

CPU

Intel recommendation (Table 5-4)
Apple implementation

VDDQ DECOUPLING

2x 2.2uF 0402,
2x 2.2uF 0402,

6x 10uF 0603
6x 10uF 0402

PP1V2_S3 2

59 52 46 21 20 19 &
69 6

o

1C1041
L 2.2UF

1C1042 JiC1043
2.2UF 2.2UF

0% 20%
5 6.3V 5 6.3V
CERM CERM
402-LF 402-LF

Added 2 extra 2.2uF per Harris Beach v0.9 schematic

C1055

10UF
20%

6.3V
CERM-X5R
0402-1

SO
-
So
ul
o
SO
-
So
ul
=
SO
-
So
ul
N
- .||_
SO
-
So
ul

1C1 4
3 lic1os

20% 20% 20% 20%

5 6.3V , 6.3V , 6.3V 6.3V 2
CERM-X5R CERM-X5R CERM-X5R CERM-X5R
0402-1 0402-1 0402-1 0402-1

6.3V
CERM-X5R
0402-1

2

e
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w

2 1

PCH VCC3_3 BYPASS PCH VCCASW BYPASS
PCH VCCDSW3_3 BYPASS (PCH 3.3V GPIO/LPC PWR) (PCH 1.05V ME CORE PWR) PCH VCCIO BYPASS
757
) .
(PCH 3.3V DSW PWR 29 24 23 18 17 15 13 12 11 5. PP3V3 S0 5146 40 3217 16 15 118 ¢ _PP1VO5 S0 (PCH 1.05V USB2 PWR)
nupLunERlL = S
4746 37 33 2217 16 13 13 s PR3V3 S8 s1as 4632 17 16 35 s g PP1V0O5_SO
NOSTUFF
C1200: Ccl212: 16 Cl1250: 1C1251 |1 C1252 1Ccl264
0.1UF F 20UF —— —— 0, 1UF 0. 1UF 1UF
10% 20% =T —T— %0% %0% 30%
6.3V 4av .3V .3V V.
X6s 2 XSR-CERM 2 2 X658 2 x68 2 CERM-X6S
0201 040 0201 0201 0201
BYPASS=U0500.AAL::6.35mm BYPAS, 0500.A30 BYPASS=U0500.T1::12.7mm BYPASS=U0500.AE13::6.35mm
= B SS=U0500 YPASS=U0500.W14::6.35mm J_ =
PCH VCCSPI BYPASS BYPASS=U0500.N1::6.35mm L D
(PCH 3.3V SPI PWR) PCH VCC BYPASS PCH VCCCLK BYPASS
s146 29 28 27 18 15 24 11 8 PP3V3_SUS PCEHV§C§V3T5;§$E PWR (PCH 1.05V CORE PWR) (PCH 1.05V CLK PWR)
o ) 4146 a4 5217 16 15 1 s o PPLVO5_S0 s asas 52176 15 11 s s PPLVO5_SO
Cl202: DEDRURBEN ©o %
0.1UF ° o
618% Ccl214:
0588 2 0-1%111; C1220: C1221: C1222: C1223: C1224: C1225:
BYPASS=U0500.A24::6.35mm cERY 2 12%1; 12081; f— 12081; 12081; f— 12081; 12081; —
= b b5 2 b52¥ 2 b5a¥ 2 bga¥ 2 bga¥ 2 bga¥ 2
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(PCH 3.3V SUSPEND PWR) = BYPASS %O?J%%OO 2 . SS=UQ500.AJ26::6.35mm BYPASS=UQ500.AL39::6.35mm BYPASS=UQ500.AJ28::6.35
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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
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BYPASS=U0500.U18::12.7 Cl260: 1Cl26 Cl267 Cl261: 1C1263 Cl262: 1C1268 1C1265
= 1UF —— —— 0. 1UF 0.1UF 1uE 0.1UF 1uE 0.1UF —= 1UF
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5146 29 26 27 18 15 14 11 g EE3V3_SUS BYPASS=U0500.T31::6.35mm
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nggo PP1 PCH APLI, OPI B
1 2 ° ﬂ%‘l Iﬁ}:cx%ngg o;ym 57mA Max
/5% VOLTAGE= OSV
1/10W
ME-LF NO STUFF | NO STUFF | NO STUFF | NO STUFF |
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BYPASS=U0500.AK19: LAKID:: -
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PCH VCCSATA3PLL FILTER/BYPASS
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60 46 13 s . PPVRTC_G3H
CRITICAL
OMIT TABLE
R1300* 'R1303 'R1301 =
2%5 §0K %M s om>—-PCH_CLK32K PMIC > €9 |rrex1 Uuo500
1/28% Tr20w r20w Nex—CTlrrcx2  BROADWELL-MOBILE-Y-B SATA Port assignments:
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_SATAQO_D2RP NO TEST=TRUE
- . Unused
SATA_TNO/PETN6_L3| W43 ATAQ_R2D T=TRUE
PCH_SRTCRST_L D6 | o - _|
- SRTCRST* & SATAiTpo/pETpsts_‘—__—ND_TEsAA“ NC_SATAQ_R2DP T=TRUE
PCH_RTCRST_L - ABIRTCRST*
SATA_RN1/PERNG6_L2[ T37 g NC_SATA1l_D2RN NQ_TEST=TRUE
1 1 1 39 =
C131%g e C[}F303 R1§3%% w1 quy—HDA_BIT CLK R1310 33 1,ap2 __«HDA BIT CLK_R . 16 |ipa_pcrk/T250_SCLK SATA_RP1/PERP6_L2L.T NC_SATAL D2RP _TEST=TRUE . 4
18% e N 95 1/23% BEack’ NEAR-00500- 263 1. 27mm SATA_TN1/PETN6_L2| T43 NC_SATAl_R2DN ) T=TRUE nuse
535 33 MF 68 10 HDA_SYNC R1311 33 1 2 s HDA_ SYNC R L4 |HDA_SYNC/I2S0_SFRM SATA_TP1/PETP6_L2| V42 NC_SATA1l_R2DP T=TRUE
2012 W ME (IPD-PLTRST#) - - -
PLACE_NEAR=U0500.L4:1.27mm
o 6 10 OO} HDA_RST_L R1312 33 1 2 68 HD% %FST R L J9 |HDA_RST*/I2S_MCLK SATA_RN2/PERN6_L1| ¥38 NC_SATA2_ D2RN ) T=TRUE
PLACE NEAR=U0500.J9:1.27mm SATA_RP2/PERP6_L1| W39 _SATA2 D2RP ) ! T=TRUE
= 68 64 40 HDA_SDINO L10 [HDA_SDI0/I2S0_RXD Ol Unused
" NC_HDA_SDINL L8 |upa SDT1/1251 RXD EE SATA_TN2/PETN6_L1| T41 ATA2_ R2D T=TRUE
R mp—————FIDA | (1eD) 2@ sara_tP2/PETP6_L1 W"_‘—__—N.Q_TESl NC_SATA2 R2DP T=TRUE
HDA_SDOUT R1313 33 2 HDA_SDOUT R N3
o P:A;E AL L S HDA‘(%ESQ%.%}QS‘%#‘)’ SATA_RN3/PERN6_LO| W37 NC_SATA3 D2RN T=TRUE
. NEAR= N3:1.27mm ¥36 ) =
TP_PCH_I2S1 TXD N5 fHDA_DOCK_EN*/I2S1_TXD SATA_RP3/PERP6_LO NC SATA3 D2RP = 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 |1251_scCLK
SATAOGP/GPI034| F29 XDP_FW_PME_TL 12 16
SATA1GP/SATAPHY PC/GPIO35| H29 XDP_PCH_SATAPHY P 16
XDP_CPUPCH TRST L CM7 —
w051 a0 4620 m o DDLVOS _SUS oo o OD—XRECEURCH _ARSL L g Sgeen tRST* 5ATA2GP/GPTO36| D32 g XDP_PCH_UART_SSD_L_BT_H gmm 1 o
oo py-XDP_PCH TCK g CKI7lpcH TCK (IPD) SATA3GP/GPIO37| L26 XDP_SSD_PCIEQO_SEL L e
NO STUFF (IPU - Flex IO strap only)
cL20
R1304! o 1o yy—XDP_PCH TDI - PCH_TDT (IPU) sara_TREF| L42 , PP1V0O5_SO0SW_PCH VCCSATA3PLL , .,
1%5 o0 15 COUT) XDP_PCH_TDO - CL18 [pcH_TDO G
1/332 & 1
0100: o XDP_PCH TMS o, CKISlpch TMS (IPU) R34 §}031'I7(0
2 P17 RSVD[ R32 1%
NC ¥—="]RSVD =22 %X NC 1/20w
PCH_PMTEST_ RST G26 |pMTEST RST ZZPLIACE ,_NEAR=U0500.L44:2.54mm
L44 PCH_SATA_ RCOMP
NO STUFF 16 PCH_JTAGX CL16 |sTaGx SATA_RCOMP CH_S, CO,
C1304J Nex—C5 [rsvD SATALED[C30 PCH_SATALED L "
i
X5R
0201°1
CRITICAL
WWWA [s BJDJE‘%%-{LL J HhRU
BGA
(6 OF 20) R1372
oo o e 20 PCIE_CLK100M_TBT_N D29 |orkoUT_PCTE_NO xTAL24 TN AR44 o SYSCLK_CLK24M_SB_R . 1202 SyscLK CLK24M_SB -
68 64 62 20 PCIE CLK100M TBT P AC29 |cLKOUT_PCIE_PO E XTAL24_OUT| AP4S, éﬁi‘g
CLKRE 33 0
62 20 12 [y L BT QL B33 [PCTECLKRQO*/GPTO18 § £o5
n
NC_PCIE_CLK100M_FWN AD30 |cLKOUT_PCIE N1 M BRAL NC
NC_PCIE_CLK100M_FWP AC30 |crkoUT_PCIE_P1 8 rsvo( [ BKaZ 0
= — a 1
12 _FW_CLKREQ T, - H25 |pCTIECLKRQ1*/GPIO19 © »}Ziow 1
2“PT.ACE_NEAR=U0500.A38:2.54mm -
e 22 PCIE_CLK100M_AP_N AE30 |crroUT PCIE N2 DIFFCLK BIASREF| A38 PCH DIFFCLK BIASREF
o 22 (UM} PCIE _CLK100M AP P @=—2630 lcLROUT_PCIE_P2
CLKRE P25 1
2212 AR oL - PCIECLKRO2*/GP1020 TESTLOW Ac33| AC33 PCH_TESTLOW1 Q_,~9(1) 10K 1 2
- 13 10K V.V V 5% 732W MF 5
o 2 PCIE_CLK100M_CAMERA N AC34 |crroUT PCIE N3 TES;”ZJ‘DS z’fzs ggg ggggiggg ; 32 ng i 2 i 1
. — TESTLOW_N =
34 ]
o 25 @U—PCIE_CLK100M CAMERA P @=— 2034 [crKOUT_PCTE_P3 rESTLOW M15| M1S PCH TESTLOWA R1393 10K 1 , 5% 1/32W WF 01005
24 12 CAMERA _CLKRE P27 |pCIECLKRQ3*/GPIO21 v
66 64 54 PCIE CLK100M _SSD_N AE29 |cLKOUT_PCIE_N4 crkouT_rpc_of K15 LPC_CLK24M SMC_R 17 68
AG29
66 64 54 PCIE_CLK1 D P CLKOUT_PCIE_P4 crxouT Lpc 1| Ll4 TP LPC CLK24M LPCPLUS o2 68
s 12 (Tr)—SSD_CLKREO L s D35 [pcTrCIRRO4* /GPTO22 (IBD-PWROK)—
NC_PCIE_CLK100M_SDN AG33 lerkour_perE NS cLKOUT ITPXDP_p| AE34 TP_ITPXDP_CLK100MP
s NC_PCIE_CLK100M_SDP e 2533 [cLrouT_pCIE PS CLKOUT_TPXDP 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— —
SYNC MASTER=J92 WILL SYNC Dw
R1375 100K 1’\/\/\/2 PCH_SATALED L 2 .
2 3% 17370 mE 01003 PCH Audio/JTAG/SATA/CLK
R1340 100K LAAN 2 SD_CLKREQ L 12
R1341 100K 1 , 5% 17320 MF 01005 CaAMERA CLKREO L o
R1342 100K 1’\/\/\/2 5% 17320 BF 01005 op ~IKREO L . Apple Inc. <SCH_NUM>| D
R1343 100K TAAASIEE AL 01005 ¢y CLLKREQ L B ()
344 1 "M\ 55 1737w WF 01005 mpm S <E4LABEL>
R1 00K 1 2 TBT CLKREQ L 12 29 62
R1345 100K lmz 5% 1732W WF_ 01005 oo CLKREO L NOTICE OF PROPRIETARY PROPERTY :
1 12 50
R1346 100K sz 2 o o T XDP R BB L o B I SRR
/
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NO STUFF
R1400*
0.00
1/32w
MF
DlUDSZ
PP3V3_S5 8,10,18,18,17 22 32 27 46 47 31
PP3V3_S0 o 1112 15 17 10 23 24 29 32,33
R1405 1.00K 2 PM_PWRBTN_L
14 10 /V\/\/ 5% 1/32wW MF 01005 e
R 10K 1 2 PM_BATLOW_L
/V\/\/ 5% 1/32wW MF 01005 e
R1452 10K IAANA2 PCIE _WAKE_ L 13 22
5% 1/32wW MF 01005
R14 10K PM CLKRUN L
23 1/\/\/\/2 5% 1/32wW MF 01005 v
R1 4 100K 1 2 PM_SLP_S5_L
Q Vi 61 100K 1/\/\/\/2 5% 1/32wW MF 01005 PM SLP S4 L e e
R1462 100K 1W\/\’z 5% 1/32w MF 01005 py gTp S3 T, 13 31 45 52
R1463 100K LAAA 2 5% 1/32w MF 01005 py gTp S0 I, 13 31 33 46 75
R1464 100K LAAA2 5% 1/32w MF 01005 pM gT,p SUS L 13 46 51 52
R1465 100K LAAN2 5% 1/32w MF 01005 py gTp A T, 13 48
5% 1/32wW MF 01005
R1430 100K 2 EDP_BKLT_ EN 13 49
R1431 100K 1/\/\/\/2 5% 1/320 MF 01005 ppp pANEL PWR s
/V\/\/ 5% 1/32wW MF 01005
R1440 100K LA 2 HPM_I2C_INT_L 13 26 62 64
R1441 100K LAAAZ 5% 1732w MF 01005 gvc RUNTIME _SCI_L o
R1442 100K LAAAZ 5% 1732w MF 01005 ypmMTpRTMUX FLAG 126
R1443 100K LAAA : 1 izw HE gigg: SSD_BOOT 1325 6
W MF
NO STUFF
R1444 10K 2 BT_LOW_PWR_L
/V\/\/ 5% 1/32wW MF 01005 v
R1445 100K LAANA 2 ODD_PWR_EN_L 56
R1446 100K 1 ,'\'A 2 °° 1732W MF 01005 ypyvippTMUX LATCH 1 e
R1447 10K 1 \n"z W MF BT_LOW_PWR_L 1322
R1448 100K LAAN2 5% 1/32w  MF 01005 Ayp PWR_EN 13 40 64
R1449 100K LAAAZ 5% 1732W MF 01005 op pCcIE DEV_WAKE 1522 e
5 1732w MF 01005

CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(8 OF 20)
SYSTEM POWER MANAGEMENT
s2 33 SMC_PCH_SUSACK_L - D19 SUSACK* DSWVRMEN| G14 o PCH_DSWVRMEN
- (IPU) -
21 I PM_SYSRST_ L > EZGCSYSfRESET* DPWROK| I7 - PM_DSW_PWRGD
46 31 16 PM_PCH_SYS_PWROK A22 |svs PWROK (IPD-DeepSx)WAKEx(yF19 g, PCIE WAKE L ez
D PM_PCH_PWROK - F9 |pcH_PWROK CLKRUN*/GPT032| B35 Pu—s PM_CLKRUN_TL, Ya::o RERN
« I PM_PCH_APWROK 722 |APWROK SUS_STAT*/GPIO61[ D25 g LPC_PWRDWN_TL oo
11615 @umPLT_RESET L~~~ g M234,1pgms SUSCLK/GP1062| B27 PM_CILK32K_SUSCLK_R 32 68
s2 (my—BM_RSMRST L - F7 . SLP_S5+/GPI063| 218 g PM SLP S5 L mwm s =
s2 33 SMC_PCH_SUSWARN_L - D8 |SUSWARN*/ SUSPWRDNACK/GPI0O30 SLp_saxpH19 g PM SLP S4 L U 13 15 31 46 52
311613 PM_PWRBTN_L M2 PWRBTN* (1PU) SLP753*%® 1331 46 52
520 ) SMC_ADAPTER EN g  M17 |ACPRESENT/GPIQ31 SLP_A*(yC18 g PM SLP AL sy
(IPD-DeepSx) =
3 13 PM_BATLOW_L H17 |BATLOW* /GPIO72 SLP_SUs*(yD27 PM_SLP_ _L 13 46 51 52
75 46 33 31 13 PM _STP SO L G224SLP_s0* SLP_LAN*[yK19 TP_PCH_SLP_LAN_L
TP_PCH_SLP WLAN_ L J18 |SIL,p WLAN*/GPIO29
CRITICAL
OMIT TABLE
Uu0500
BROADWELL-MOBILE-Y-B
BGA
(9 OF 20)
64 53 GO} EDP_BKLT_PWM @=—2M41 |EDP_BKLCTL a DDPB_CTRLCLK| BP43 DP_TBTSNKO_DDC_CLK 18
Z BN42 DP_TBTSNKO_ DDC_DATA
4 1 (oom—EDP_BRLT EN @=—2R42 [EDP_BKLEN EF (‘%gPD‘EP%g%IS‘DT?#‘I)‘A ! _ B "
8 BP41 NC_DP_TBTSNK1l_ DDC_CLK
BN40 a DDPC_CTRLCLK] 63
52 13 (OO} EDP_PANEL_PWR - EDP_VDDEN o DDPC CTRLDATA| BR40 NC DP TBTSNK1 DDC DATA T -
(IPD-PLTRST#)
64 62 28 13 HPM_TI2C_INT L K35 |pTRQA* /GPIO77 >
s 13 oy SMC_RUNTIME_SCI_L w— F31IPTROB*/GPTOT8 3
o 1 HDMITBTMUX_FLAG 4 |z rae+ /GrR079 _;:g DDPB—Aﬂi“
64 23 13 */GffTq80 a
- DD UX]
PME* (IPU) H DDPC_AUXP|
9]
A
6 13 KOUT) ODD_PWR_EN_TL - M29 |Gp1055
o 1 HDMITBTMUX_LATCH £30 |gpros2 DDPB_HED| Y30 o DP_TBTSNKO_HPD am
BT LOW_PWR_L F35 |gp1o54
2 e .y Y29 o DP TBT K1 HPD am
64 40 13 AUD_ PWR_EN - H33 |gp1O51 DDPC_HPD) NC SN -
« 2 13 qgmAP_PCIE_DEV_WAKE e 32 |cp1os3 EDP_HPD| W29 DP_INT_ HPD am -

8 12 45 60
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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« Q@—BCIE_SSD D2R P<0> g 2G4l lenres 1o BROADWELL-MOBILE-Y|Buse2p0| V12 g USB EXTA P S .. xt A )
BGA
SSD lane 0 o 2 PCIE_SSD_R2D_C_N<0> AU40 |pETNS L0 (11 OF 20) usB2N1l_T9 B_EXTB
<0> AU42 = - 64 67
o 2 (OO} PCIE_SSD_R2D_C_P<0 - PETPS_LO UsB2P1] V10 NC _USB _EXTBP o Ext B (LS/FS/HS)
66 64 PCIE_SSD_D2R_N<1> AD40 [pERNS5_L1
S Y10
o o1 (xy—BCIE_SSD_D2R_P<1> e 2241 [pres 11 USB2N2 B_BT_| .
SSD lane 1 - USB2P2[ Y8 gy USB BT P s BT
ane o 25 PCIE_SSD_R2D_C_N<1> AW40 |prrys 11
o 21 gum—PCIE_SSD_R2D_C_P<1> o= 242 [pETes 11 UsB2N3| BB1O @ NC_USB_IRN &
UsB2p3[ DAY o g NC USB_IRP G IR
66 64 PCIE_SSD_D2R_N<2> AE43 |pERNS5_L2
o5 o1 [T PCIE SSD_D2R_P<2> 2042 [PERP5_12 usB2N4| WO NC_USB_TPADN 64 67 Trackpad
w7
SSD lane 2 o PCTE SSD R2D C N<2> 5842 |ppmms 12 usB2p4 NC_USB_TPADP oo
<2> BA40
o 2 PCIE_SSD_R2D_C_P<2 PETPS L2 — TP USB 5N nused
l . u
T7 TP B_5P
66 64 PCIE_SSD_D2R_N<3> AF42 [pERNs 13 USB2P5 — USB_5
Faad <3> o 2C43
ssD 1 3 66 64 PCIE_SSD_D2R_P<3 PERP5_L3 - NC USB CAMERAN . . . e
ane o6 23 PCIE_SSD_R2D_C_N<3> BB41 |ppTNs L3 USB2P6| TS5 gy NC_USB_CAMERAP - .NCUSIM:AMERAJ’“ eserved: Camera
o 21 gum—PCIE_SSD_R2D_C_P<3> @=— 2243 [pETPS 13
UsB2N7| Y6 = NC_USB_SDN o .
68 22 PCIE AP D2R N AD38 |pErN3 UsB2P7| W5 gy NC USB SDP Reserved: SD (HS)
68 22 @ﬂ_&_m_l’—‘ﬁpmuﬂ
. v4 TP_USB_8N
AirPort « = gy PCIE_AP_R2D_C_N o 2Y81 [prrna S b ap Unused
o5 22 (OO} PCIE AP _R2D C_P . AY43 [ppop3 USB2P8 1 _
v4 TP_USB_9N
o5 o0 28 PCIE CAMERA D2R_N 2H38 |prria s *™® o uss op Unused
Camera 68 61 25 mﬂ%_m_l’—‘ﬂpmzm _(IUPD) = —
o 25 PCIE_CAMERA_R2D_C_N AV41 |pprng = USB3RN1| AJ41 USB3_EXTA D2R_N o o o USB3 Port Assignments:
68 25 PCIE_CAMERA_R2D_C_P AV43 |pETP4 sla USB3RP1|_AM41 USB3 EXTA D2R P 29 64 67
Qe i * = Ext A (SS)
BG42 B3_EXTA R2D
@ @D_BCIE_TBT D2R N<O> o AF38 oy /usnarns SN o Usp BxTA Rap e P D
o o (y—ECIE_TBT D2R P<0> g AF39 prRP1/USB3RP3 USB3TPLL =" w222 _SAR20 Rel ~ L foum » o
Thunderbolt lane 0 . PCIE TBT R2D C N<0> BD41 |pETN1/USB3TN3 UsB3RNZ| AM43 g NC_USB3_EXTB_D2RN ey o
6 6 PCIE_TBT_R2D_C_P<0> BD43 |pprp1/USB3TP3 UsB3RP2|_AK42 NC_USB3_EXTB_D2RP . Unused
u
BF41 NC_USB3_EXTB_R2D
67 27 USB3_EXTD_D2R N AH42 |pERN2/USB3RN4 U:z;gi BF43 B3_EXTB_R2D o
67 27 USB3_EXTD_D2R_P AJ43 |pERP2/USB3RPA U — — _ _( 64 67
Thunderbolt lane 1 o 20 USB3_EXTD_R2D_C_N BC40 |pETN2 /USB3TN4 USBRBIAS*[nB13 ¢ PCH USB_RBIAS
67 29 USB3_EXTD _R2D _C P BC42 |pETP2/USB3TP4 usBRBIAS| D13 | PLACE_NEAR=U0500.B13:2.54mm
'R1570
B3 s nC 22.6
RSVD( észOW
p— 2201
oc| 10 16 28 62 63 60
cll« /10 16 6 1
s PP1VO5_SOSW_PCH VCCUSB3PLL oc2*/Gp1o42| H21 - XDP_USB_EXTC_OC_L am e -
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 —
Uu0500
BROADWELL-MOBILE-Y-B
BGA
e (7 OF 20)
o 1 gry—LPC_AD<0> R1540 33 1,an2 LPC_AD_R<0> o—p 213 [1A50”) sMBALERT+/GPTO11| K21 o, PCH_SMBALERT L »
LPC_AD<1> R1541 33 1 2 W MF LPC_AD R<1> M13
o 31 (BT . v f\/\/\ﬁé‘—“—s% T —RF—20T —AaDb LADL sMBCLK| P21 SMBUS_PCH_CLK 16 34 68
o0 1 (gry—LPC_AD<2> R1542 33 1, \'\’2 LPC_AD_R<2> PEDGER LY PV B21 SMBUS_PCH_DATA
o 11y LPC_AD<3> R1543 33 1, \\"2 WoMF LPC_AD_R<3> e <13 |1AD3 I SMBDATAL==> gy 2522 LB D08 CBTY 16 31 00
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 “
—% sMr.ocrx| P19 SMI_PCH_0_CLK e
wv qm-SPICLKR o C6lsercrg |” SMLODATA| B19 g SML _PCH O DATA o i
SPT CSO R L w27 (IP0) SML1ALERT# pull-up not provided on this
60 QUSRS ——— @ ———(SPI_G§8f) SML1ALERT*/PCHHOT*/GPI073| H8 PCH_SML1ALERT L 1 33 page, may be wire-ORed into other signals.
TP_SPI_CS1_ L M27 i - i
- CSPL?%%‘: SML1CLK/GPTO75| Cl4 MBUS_SMC_1_SO0__ o ve oa o e Otherwise, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L &—52spr G526, SML1DATA/GPIO74| Ale gy SMBUS SMC 1 _SO_SDAmr 51 5036 53 68 72
05 37¢Ery—SPL_MOST R g D31IsPT MOST
(IpU/IPD)
68 u@ﬂ_lL“E_”SPIJgES) ¥ (IPU/IPD) CL7CLK£“M &
g
37 u@ﬂ_L“F_NSPIT%g%) u (1PU/IPD) CL_DATA| H23 g g NC CLINK DATA
o
37 SPI_I0<3> 326 |spr 103 CIL_RST* WK23 NC_CLINK RESET L .,
<D = Gt TIPU) - e > = = =

PP3V3_SUS 811 14 15 16 27 26 29 46 51 60
PP3V3_SUS 811 14 15 16 27 26 29 46 51 60
R1580 100K LAAA2 XDP_USB_EXTA_OC_L “
R1581 100K LAAAZ 5% 1732w MF 01005 ypp ysp EXTB_OC_L M
R1582 100K LAAN2 5% 1732w MF 01005 ypp ygsp EXTC_OC_L M
R1583 100K . p o® 1732W MF 01005 ypp ysp EXTD OC L M
NN 55 —1732% WF 01005 == -
4 R1548 1.00K 1,55 2 SPI_I0<2> »
R1549 1.00K LAAN2 5% 1732w MF 01005 gp71 70<3> B
5 1732w MF 01005
R1590 100K LAANA 2 PCH_SMBALERT L »
R1591 100K 1/\/\/\/2 5 1732W MF OIOOSWOL EN »
5 1732w MF 01005

16 28 62 63 64

16 64

S——
SYNC MASTER=J92 DEVMLE

PCH PCIe/USB/LPC/SPI/SMBus

d} Apple Inc.
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BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

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

60 51 46 44 32

PP1VO0O5_S0

17 16 11 8 6

PP3V3_S0 2211 12 13 15 17 18_23 24 29 32 52 46 31 13 PM_SLP_S4_ L
831303536 80 1680735280705 =
SSD_LPSR:S3 CRITICAL
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H R1634! OMIT_TABLE
AR |y 100K
R1631 R1636 R1635 R1611 5% UOSOO THERMTRIP* 31 32 66 .
10(%I§ %%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) E34 1.p ERIR Redwood Ridge: Alias to TBT_CIO PLUG EVENT L, requires pull-up (S0).
30 19 SERIRQ C_S 15 31 ! . - _
XDP_MLB_RAMCFGO .. 1¢ 15 1e¢gry—XDP_PCH_USB3PHY PC 730 [BuBUSY*/USB3PHY_PC/GPIO76 |
=} AB4
XDP_MLB_RAMCFG1 ;s ;¢ 1 18 16 15¢Ery—XDP_MLB_RAMCFGO - C18fcpTO8 § FOR_OFT_ReoME BCH_ORL_COMP PLACE_NEAR=U0500.AB4:2.54mm
XDP_MLB_RAMCFG2 ,; ;¢ 1o 2 AJ14 _NEAR= -AB4:2.
XDP_MLB_RAMCFG3 .. 1. 1 3 1CET PCH_GPIO12 - J14 |LAN_PHY PWR_CTRL/GPIO12 3} Rsvn( ALL Eg II}E} 6955
1 @um—TP_MEM_VDD_SEL_1V5_L @ K25]|GPTO15 (IPD-RSMRST#) 19, 0w
MF
16 1B XDP_LPCPLUS_GPIO - N26 [gp1016 GSPI0_CS*/GP1083| D40 - MIKEY SPI _CS L T 15 6 5201
16 1 [rmy—XDP_PCH_GPIO17 - 3L [gpTO17 GSPI0_CLK/GPIOg4| G341 o, MIKEY SPI_CLK mymyises
o315 @om—SD_RESET L - C22 |GPT024 GSPI0 MISO/GPIOss5| L36 g, MIKEY SPI_MISO e =
(IPD)
18 16 15 13
o 31 15 [Ty SMC_WAKE_SCI_L - 17 /GPT027 (IPD-DeepsSx) ﬁggeggg}%g $Ioss%@m 6
TPAD_SPI_INT_L M25
6 30 15 [T S N - GP1028 GSPI1_Cs*/GPIog7| L34 TPAD_SPI_CS_L 15 30 64
TPAD_USB_IF_EN B15 a —2—S=——————
© oo - crroz6 o| cseT1_crx/cpross| M3l o, TPAD SPI CLK e
D_PWR_E F25 N
61 39 15 (@UT—SS N - GPIO56 & G$B3] MISO/GR10BS F37 TPAD_SPI_MISO 15 30 67
PCH_TBT PCIE_RESET_L F23 aa - ——<@
- crros? GSPT_MOSI/GPTOS0| H35 o, TPAD SPT MOSI mymyuse
D AURWARE L > eEIoss M35 PCH_BT UART_ D2R
16 15 XDP_SD _STATE_CHANGE_L D15 [GPTO59 UARTO_RXD/GPTIO91[ M50 g 15 23 64
F39 PCH_BT_UART_R2D s
2 15 (OUT} SD_PWR_EN - 118 |epross UARTO_TXD/GP1092{ F39 o, PCH BT UART R2D 2w
N43
L BT PWR EN DO - UARTO_RTS*/GPIO93| N43 g PCH BT UART RTS L ..
N41
e XDP JTAG ISP TCK - K29 |GP10GE UARTO_CTS*/GP1094| M41 o, PCH BT UART CTS L e
161 XDP_JTAG_ISP_TDI - B31[cPTO49 UART1_RXD/GPIOO| P29 o, PCH UART1 D2R = s
63 15 @oM—ITAG_TBT TMS PCH - 33 [cPTO50 UART1_TXD/GPTO1| H38 o, PCH UART1 R2D s PLT RESET L 13 15 16 18
5115 @om—ECH_PCIEPHY PC @222 |HSTOPC/PCIEPHY_PC/GPIO71 UART1_RST+*/GPIO2| N30 g JTAG ISP TDO s R1691*
5015 qoum—LPAD_SPI IF EN - B4 cpTo13 UART1_CTS*/GP103| N30 o, PCH UART1 CTS L 100K
XDP_MLB_RAMCF M19 1732w
18 16 15¢TTY CFG3 - GPTO14 12C0_SDA/GPIO4| N36 AP_SO0IX WAKE_ L 15 22 61 DlUlggz
PIROM USE_MLB F17
gD SEIROM_US - GPTO25 S 7200 SCL/GPIOS| Ri2 g AP _RESET L o =
o4 2415 UM} CAMERA PWR_EN - 223 [cPTO45 o
2c1_spa/Gpros| I37 I2C PCH_ 1 SDA 15 28 34 64
e L22 |gproas I S e s
-
M33
16 16 15¢gry—XDP_MLB_RAMCFG1 o D17 [gpro9 12C1_SCL/GPIO7| M - I2C_PCH_1_SCL 15 28 34 64
-
R1639* 1R1629 15161 XDP_MLB_RAMCFG2 Y1 _cik/glroes R_SWITCH_ EN 15 28 62 64
10082 $32%% .. oy SSD SR EN L o os i /cfross BT_PWRRST_L —
1/32w 1/32w (] — £
01005, 501005 64 22 JEMSMO}OWERJN/GHWO &glnol:g%%gic;ss R40 PCH_STRP_TOPBLK_SWP_TL 33 Requires connection to SMC via 1K series R
52 (0T} 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
mame g 12 é PP3V3 SO 21 (OUT} - DEVSLP2/GPIO39 SDIO_D2/GPIO68 15 53 64
R1641 1.00K 1 — PCH_TCO_TIMER DISABLE 234 SPKR(GRIORL . SDIO_D3/GPIO69| P31 LCD_PSR_EN oD = 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 ke e a0 e o wa gy 2R3V S0
PP3V3_SUS 511 14 15 18 27 28 29 46 51 60 MIKEY SPI CS L R1660 47.0K 1 2
PP3V3_S0 2711 12 13 15 17 18_23 24 29 32 e MIKEY SPT CLK R1661 47.0K 1/\/\/\/2 5% 1/32W MF 01005
PP3V3_S0 o1t 12 13 13 17 18 23 24 28 33 e = - NN\ ~—ss 1737w F 01005
— 814,15 6 0 16 8570 e 1s _MIKEY SPI_MISO R1662 47.0K 1 2 |
R1608 100K LAAA 2 CH_SATAPHY PC 16 st e 15 MIKEY SPI_MOSI R1663 47.0K LAAN 2 W oMF
Q" 100K 1 2 5% 1/32W MF OIOOSP H PCIEPHY P 5% 1/32w MF 01005
609 NNN~E—s5—1737% WF 01005 < € = e e 3015 _TPAD_SPI CS_ L R1664 47K 1 2
R1610 100K 1,An72 PCH_USB3PHY_PC - 2 NN\ —ss 1770w w201
5% 1732 WF 01005 e 3015 _TPAD_SPI_CLK R1665 7K 1 2
R1613 100K LAANZ BT_PWRRST L 15 e TPAD SPI MISO R1666 47K PAAACIEL I Tl a1
R1612 100K 1 p 5% 1732w MF 01005 poy gproi12 15 e 6730 13 = NN\~ —s5—T770wmF 20T
NN\ —s55—T737wFF 01005 3015 _TPAD_SPI_MOSI R1667 47K LAAAZ
R1614 100K 1 2 XDP_LPCPL, PI 5% 1720w ME 201
6 NN\ 551737 WF 01005 CPLUS_CPIO e 4 25 15 _PCH_BT_UART_D2R R1668 47.0K . 2
R1615 100K 1 2 XDP_PCH_GPIO17 15 16 NN\ —se 1732w WF 01005
NN 55— 1732w WF 01005 ap, Rpepm et 215 _PCH_BT_ UART_R2D R1669 47.0K , 2
R1616 100K 1 2 SD_RESET_L 15 6 NN\ ~=—s5—T737wFF 01005
A% 670 47.0K
5T 1/32W WMF 01005 2515 _PCH_BT UART RTS_L R167 . 1 2
Q.,g_,g 100K LAAN 2 Ly 100s SMC_WAKE_SCI_L 15 31 6 PCH BT UART CTS L R167/1 47.0K lmz 5% 1/32W MF 01005
R 100K LAANZ TPAD SPI INT L 15 30 64 er s = - 5% I/32W MF 01005
R1619 100K 2 °% 1/32W MF 01005 mpap ysB _IF _EN 15 6 e 15 _PCH_UART1_D2R R1672 47.0K 1 2
SS;\/}'_./I\’/SRSSOI 37w MF0T005 w15 _PCH_UART1_R2D R1673 47.0K 1 \Ap2 5% 1732@ Wr_ 01005
R1620 100K = : s _JTAG_ISP_TDO R1674 100K LAAN2 5% 1732w MF 01005
1 IAANZ — . SD_PWR_EN 1559 6 PCH_UART1_CTS_L R1675 47.0K , o 5% 1732w MF 01005
R1622 100K LAAAZ 5 32w ME 01005 Ayp WAKE_L 15 63 1 = NVNA—s3—1737% 7F 01005
R1623 100K 1 ,'\AV2 2% 1/32W MF 01005 ypp SpHCONN_STATE CHANGE L ;s o 6 2215 AP_SOIX WAKE_ L, R1676 100K LAAA 2
R1629 1008 L ID_PRE_BN = e . TBT_CTO_PLUG_BVENT L R1677 L0OK 1npn/z oo /320 o vmoos
R1625 100K 1 2 wME TBT PWR_EN woME
R1626 100K NNN~E—s—1737% WF 01005 e 64312015 L2C_PCH 1 SDA R1678 10K LAAAZ
3 IAAA s Toos L i nG ISP TeX e I2C_PCH 1_SCL R1679 10K . g ¥ 1732w MP 01095
R1627 100K 1, nn"2 XDP_JTAG_ ISP TDI 15 16 or 20z NN\ —ss—1733w—F 01005
R1628 100K LAANZ 5t 1732w MF 01005 yppg pBT TMS_PCH 156 =
5 1732w MF 01005 —
R1630 100K LAAA e emm—r—orope LEAD_SPI_IF_EN 15 20
E%gg% 100K 1,\/\/\/2 S — SPIROM_USE_MLB 15 37
100K 1 2 CAMERA_PWR_EN — —
AA%Y% 15 20 6
5% 1732w ME 01005 SYNC MASTER=J92 DEVMLE =vmc DATE=os i o] A
R1637 100K 1 2 SSD_SR_EN_L 15 59 64
RT 638 100K TN/ S T oS e e e PCH GPIO/MISC/LPIO
R1640 100K LANNZ 5% 1732w MF 01005 op gWITCH EN 15 28 62 64
551732 0T005 <SCH NUM>|D
R1652 10K S LPC_SERIRQ d} Apple Inc. —~
1 2
NN —55—1732% WF 01005 = . S <E4LABEL>
R1693 100K LA 2 ENET MEDIA SENSE s NOTICE OF PROPRIETARY PROPERTY : T >
Q 6 4 10K 1 2 5 T1732W MF 01005 LCD IRO I THE INFORMATION CONTAINED HEREIN IS THE BRANCH
£ 7 /\/v\/ 15 53 64 PROPRIETARY PROPERTY OF APPLE INC.
Q 6C 5 100K 1 2 5% 1/32wW MF 01005 LCD PSR EN THE POSESSOR AGREES TO THE FOLLOWING:
= NNN—s55—T732%HF—0T005 15 63 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 130
II NOT TO REPRODUCE OR COPY IT
r— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 15 OF 75

2

1




8

4

a6 17 8

3113

66 16 ¢ (OUT}

16 12

64 63 62 28 16

i - 146 44 32 17 16 15 11 PP1VO05_S0
Extra BPM PrObepOlntS 5146445217 16 15 1o o PPIVO5 S0 Merged (CPU/PCH) Micro2-XDP 5146 a1 3 sas ey
CRITICAL NOTE: This is not the standard XDP pinout. XDP
o XDP_BPM_L<2> 1 XDP_CONN Use with 921-0133 Adapter Flex to o 1 ¢ XDP_CPU_TDO R1810 51 1,,p2
[0 @ PP1802 = N TACE_NEAR=U0500.CU38:28mm 5% 1/20W MF 201
J1800 support chipset debug.
6 ¢ [T XDP BPM L<3> 1 PP1803 XDP
DF40RG-60DP—0. 4V s 16« XDP_CPU_TCK R1813 51 2 1
XDP_BPM_L<4> T b — = DLACE NEAR=00500 - CRaT: 28w~V VV
55 ¢ [T @ PP1804 51{53[0830 62/~ 61 TACE_NEAR=U -CM4T:28mm 5% 1/20W WK 201J_
e s iy XDP_BPM_TL<5> 1 PP1805 5% ow ) TDI and TMS are terminated in CPU. =
= igi Ezi i::: 1 PP1806 XDP_CPU_PREQ_L - 0 : 00 ; OBSFN_CO0 CPU_CFG<17>
66 ¢ [T 6 B> OBSFN A Py IoXe! Py ¢ am s e
T gMPP1807 o « (omy—XDP_CPU_PRDY L OBSFN_Al =10 0" o= OBSFN_C1 CPU_CFG<16> ame e D
8| 7
O O
o « y—CEU_CFG<0> OBSDATA_AQ o=—0 0 o= OBSDATA_COQ CPU_CFG<8> ame e
o s D—CPU_CFG<1> OBSDATA_ Al o=——10 01 ous OBSDATA_C1 CPU_CFG<9> o) s o
14 13
O O
6 6 CPU_CFG<2> OBSDATA_ A2 PP 15 OBSDATA C2 CPU_CFG<10> ™
[marng — @=— -0 O —— &= = 11 <
o s (Iy—CPU_CFG<3> OBSDATA A3 =001 o= OBSDATA_ C3 CPU_CFG<11> am: e
O O
o o (I XDP_BPM_L<0> OBSFN_BQ =210 012 s OBSFN_ DO CPU_CFG<19> am s e
o « Cm—XDP_BPM_L<1> OBSFN B1 = 220 o 2 Py OBSFN D1 CPU_CFG<18> am s s
O O
o ¢ C—CPU, CEG<4> OBSDATA_BO =230 012 omp OBSDATA_DQ CPU_CFG<12> ams s
o « OD—CEU. CFG<5> OBSDATA B1 o=——20 012 o= OBSDATA D1 CPU_CFG<13> am:
- v 32 31 -
O O p—
XDP o s ID—CPU_CFG<6> OBSDATA B2 =210 013> oms OBSDATA_ D2 CPU_CFG<14> ame s
P FG<7> - PEDGET 35 e - CPU_CFG<15>
CPU VCCST pWRGD R1 1K 2 o s (o—CPU_CFG<7 OBSDATA B3 =000 o=e OBSDATA D3 o e
,_NEAR=U0500.BU14:2.54mm 5 1720w MF 20T 00
XDP XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 95022 o= ITPCLK/HOQK4 NC
PM_PWRBTN_L 802 I — XDP_CPU_PWRBTN_L HOOK1 DU DIy 2 ITPCLK#/HOQKS NC
PLACE_NEAR=U5000.K1:2.54mm W MF
B XDP . CPU_PWR_DEBUG_L VCC_OE(S)EII?? - :2 00 :z - zggigisﬁggxa ¢ XDP_CPURST_L R1805 1K 1 o PLT RESET L 118 1
R1804 o — "~ SYS — =20 * XDP DBRESET L 5% 1/70W_ ME_— 201
s 21 12 @ump—PM_PCH_SYS_PWROK eV — XDP_SYS_PWROK HOOK3 - o0 - DBR#/HOOK7 17 66 BLACE’ NEAR=U0500.2G7:2.54mm
59 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
o0 21 gy SMBUS_PCH_DATA SDA 1001l o= TDO XDP_PCH_TDO am e e
o0 3 u Iy SMBUS_PCH_CLK SCL - 460122 & TRSTn XDP_TRST_ L
68 16 12 UM XDP_PCH_TCK TCK1 - EL DS LN TDT XDP_PCH_TDI oD 12 16 6
XDP_CPU_TCK TCKO &= EL P EY S TMS XDP_PCH_TMS T 12 16 o C
XDP il 89 5 o022 e XDP_PRESENT# CRITICAL
PCH_JTAGX R1835 0 1 2 , XDP XDP XDP XDP XDP
Back’ f28r=01800 %82 8mm Cc1l804:1: 1 C1800: 1C1801 1C1806 1 40"1 XDP
64 /7 63
0. 1%;: - 1K 0. 11085 o @, —_ go.gluF f— go.glUF DMNSLO6VE-7
5 , u
g 2| o emigicl | 51850847 | | g ? G %
2
a[RT e XDP_CPU_TDO am s e e
= J_ = PLACE_NEAR: m <
XDP_CPU_PRESENT L - CRITICAL
NOSTUFF Q1840° XDP
DMNSLO6VE:7 B —
0 ts I I__i I 2
0501 - - o] AT | XDP_CPUPCH _TRST L ¢ 1; 16 o
2 PLACE_NEAR=J1800.55:28mm - MAKE_BASE=TRUE
e_—_XDP_CPUPCH_TRST L 612 16 66
1 CRITICAL = XDP_CPUPCH_TRST_L g ¢ 12 16 e
PCH XDP Signals Q1842 ¥
g DMNSLO6VK-7 & —=
These signals do not connect to XDP connector in this architecture, only accessible x
via Top-Side Probe. Nets are listed here to show XDP associations and to make clear PU JTAG ISOlation AT Ju XDP CPU TDI
what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. c PLACE NEAR=J1800.55:28mm = < o0 © *
. . 145 47 45 44 4 251, _PP5V_S0 CRITICAL
PCH/XDP Signals Non-XDP Signals % T Pp3vs. S5
15 15¢gryXDP_MLB_RAMCFGO 75736059 5 ] Q1842 : XDNP
DMNSLOGVE7 & % B
» XDP_USB_EXTA OC_L — XDP_USB_EXTA_OC_L 1416 28 62 63 64
< ARE_BASE=TRUE —— e e c18451 9 'R1845 ®
o 16 1 (oum-XDP_USB_EXTB_OC_L — : XDP_USB_EXTB_OC_L Yo RURLET mlﬁgﬁ; £ 1‘,?45 330K BT o XDP CPU TMS e
- 1/20w 0 - m
1+ @ XDP_USB_EXTC_OC_L PP1873 XSR-CERM 2 74gVCIG07GF
£2 o201 sorest 2% PP1V05_SUS
1 o>-XDE_USB_EXTD_OC_L %PP1874 4 53 2 [y ALL_SYS_PWRGD 2)a ,I> v|a XDP_JTAG_CPU_ISOL_L 60 51 40 401z 10
P
s TATE_CHANGE_L
+ cum—XDP_SDCONN_S CHANG:! %PP1875 NC L] ne nels y ne NO STUFF
1 15 XDP_MLB_RAMCFG1 1612 _PCH_JTAGX R1 1K, 2
D> = = GND PLACE_NEAR=U0500.CL16:28mm 5% 1/20W MF 201
16 15¢pry—XDP_MLB_RAMCFG2 ) XDP
¢ 16 12 _XDP_PCH_TDO R1890 51 1
1o 15(gry—XDP_MLB_RAMCFG3 IR v oy o n e e T VAVA v e i T
XDP
XDP_JTAG_ISP_TCK = e 16 12 XDP_PCH_TDI _R1891 51 . 1 —
lam 2 PP1879 LACE_NEAR=U .CL. B m <DP 5 1720W MF 20T
c HDE_FH_PHE S PP1880 ee XDP-PCHTTMS 05]6082215 gsl \/\/\/1 5% 1/20 201
SATAP. SHORT SATAP . TACE_NEAR=U K mm W ME
12 (oo XDP_PCH HY_PC R1881 1 oMIT ot PCH HY_ PC am s No STUFF
o 1 (oon-XDP_PCH_UART_SSD_L_BT H R1882 SHORT 1,ap 2 oM PCH _UART SSD L BT H am = = e 16 12 _XDP_PCH_TCK R1896 51
NONE NONE NONE LACE_NEAR: 5 1720W MF 20T
1+ uyXDP_SSD_PCIEO_SEL L R1883 1K 1 2 TUFF
XDP_LPCPL PI VMo i_ e 16 12 « XDP_CPUPCH TRST SlNg ° Ul
5B CPLUS_GPIO %PP1884 L PLACE_NEAR=U0500.CM7: 28mm 5% 1/20W MF 201
\ PIO1 =+
> @uy—XDE_ECH_GPIO17 PP1885
15¢ZryXDP_PCH_USB3PHY_ PC R1886 SHORT i1, <% gMII PCH_USB3PHY_PC oD o =
NONE NONE NONE
— ——
»» >—XDE_JTAG_ISP_TDI SYNC MASTER=J92 DEVMLE =TmC DATESos Tesord A

PP1887

Unused & MLB_RAMCFGx GPIOs have TPs.

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.

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.

CPU/PCH Merged XDP
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System 32kHz / 12MHz / 24MHz Clock

60 43 42 37 34 33 32 31 30 2s _PP3V3_G3H

Generator

Coin-Cell:
No Coin-Cell:
. _PP3V3_S5

47 46 37 33

GreenCLK 24MHz Power

Must be powered if any VDDIO is powered. No Coin-Cell:

No bypass necessary

SB XTAL Power f{fi PP1VS SO0

Coin-Cell & G3Hot:
Coin-Cell & No G3Hot: 3.3V S5

3.42V G3Hot

3.3V S5

4
8
H
4

CAM XTAL Power

2.

PP1V2_ CAM XTALPCIEVDD
SSD XTAL Power

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

0
~ 3
e . _PP1V8 SOSW _SSD COLD a B VBAT and +V3.3A are
60 50 50 Be 54 55 — =Rl 2 g v
> & internally ORed to
1924 1923 1922 1902 g create VDD_RTC_OUT.
C 1 C 1 C 1 1C .
0.1U1§ — 0.1U1§ — 0.1U§ -4 L o 1UF U1900 +V3:3A should be first
XSR-CERM 2| xsR céﬁ& 2| xsR célgzx 2 2 CERM SLG3AP3405 available ~3.3V power
70201 70201 70201 1 TOFN to reduce VBAT draw.
CRITICAL
13 [vToE_24M A 32.768k[ 10_ g SYSCLK CLK32K PMIC . e
= 3 |vioE_24M B
6 [vioE_12M A
Ccl1925 5 SMC_CLK12M EN 8 log_12M B 2am a| 12 g SYSCLK CLK24M SB ..
9PF R10925 24M_B 4 - SYSCLK_CLK24M CAMERA ., ¢ ¢
12M Al 5 LK_CLK12M 54 64
1750w 1289 g SYSCLK_CLK12M_ SMC e
5V ~ CRITICAL iy 'R1928 THRM
CcEgY5E %N e Y1925 0201 1 ~S\ eap
=TS =
c192e ~ 24.000MHZ—20PPM-9 . 5PF-600HMS 1)20w REEEE
9PF 2201
]2 _ SYSCLK_CLK24M_ X1
+FA¥PF NOTE: 30 PPM or better required for RTC accuracy
= cemicoe
0201

PCH 24MHz Outputs
R1927 —=

1 2

LPC_CLK24M_SMC
MAKE, E=TRUE

LPC_CLK24M_SMC

68 12 [T LPC_CLK24M_SMC _R
PLACE_NEAR=U0500.KI5:5.Tmm

17 31 68

k3
I/SZOW

MF

201

[OUTy 17 31 68

60 46 40 17 11 &

WWW.AITECH1.RU

s2 28 24 23 1 P_PP3V3_S0

18 15 13
3 60 53 47 46 40 36 35

66 16

PCH

: 1R192
ME Disable Strap %%)o% 0
01920 g2
DMN5L06VK-7 2
sorse3 &
>
PP1V5_S0
DMN5L%%
- I SPI DESCRIPTOR OVERRIDE I,

5143 47 45 44 40 39 30 25 3¢ PPSV_S0

13 31

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.

If low, ME functions normally.

PP1VO05_S0

6811 as 16 32 44 46 51 60
'‘R1931
10K

5%
1/20w

p— — —— A
SYNC MASTER=J92 DEVMLB SYNC DATE=06/28/2013
IR a—

Chipset Support
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7 6

1615 13 (I PLT_RESET_ L

Platform Reset Connections

Unbuffered
R2072

1 2 SMC_LRESET L

k3
I/SZOW
MF
0201

R2000*
2.2K
5%
1/20wW
MF
201,
PP3V3_SUS 811 14 15 27 28 29 45
HE
33 14
PP3V3_S0 2211 12_13 15 17 18_23 24 29 32
e M PR M P P P P P M
CRITICAL
74LVC1G08
sors9l 2 E85 TEST MODE_HPD ymas
- DP_TBTSNKO_HPD 132020
08 1 DP_E85SNK_HPD 28 33 60
ne <M
1C2020 75
::?ﬁnm 'R2020
2 xs;{—CERM Ne 4.7K
0201 1/20w
MF
2201

WWW.AITECH1.RU

3¢ _PP3V3_S0
355
R2001*
2.2K
5%
1/20W
MF
201,

DP_TBTSNKO_DDC_DATA
15 _DP_TBTSNKO_DDC_CLK

RAM Configuration Straps

Pull-downs for chip-down RAM systems

ML.B_ RAMCFGO
ML.B_ RAMCFG1
MLB

RAMCFG3:L | RAMCFG2:L | RAMCFG1:L | RAMCFGO:L
R2052 R2053*
10K 10K

5% 5%

1/20wW 1/20W

MF MF
201, 201,

LPDDR3 Alijias Support

1 (I TP_CPU_MEM RESET_ L — TP _CPU MEM_ RESET_L 6 18
— MAKE_BASE=TRUE
1515 (T TP_MEM VDD_SEL_1V5_1L — TP _MEM VDD _SEL_1V5_L 15 18
— MAKE_BASE=TRUE
69 20 19 19 _PPVREF S3 MEM VREFDQ A — PPVREF_S3 MEM VREFDQ A 15 15 20 9
MAKE_BASE=T TAGE=0. —
69 21 19 13 _PPVREF MEM VREFDO B — PPVREF MEM _VREFDQ B 18 15 21 69
MARE_BASE=TRUE VOLTAGE=0.6V — - - -
69 21 20 19 18 _PPVREF MEM VREFCA — PPVREF MEM VREFCA 18 19 20 21 69
MAKE_BASE=TRUE VOLTAGE=0.6V — - -
— PPVREF_S3 MEM VREFCA 14 15 20 21 69
— — — A
SYNC MASTER=J92 DEVMLE SYNC DATE=08/01/201§
IR
. .
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CPU-Based Marginin
e
NOTE: CPU DAC output step sizes: PP1V2 S3
DDR3 (1.5V) 7.70mV per step £ 10 E0 E e ez 9 60 @
DDR3L (1.35V) 6.99mV per step . .
LPDDR3 (1.2v) 7.77mV per step VRef Dividers| |, ..,
8.2K
l‘ldl/?ZDW
R2223 2201
D CPU_DIMMA VREFDQ 1 10 2 PPVREF_S3 MEM VREFDO A 4 . 6
MIN LINE WIDTH=0. mm
I/IZ%UW PLACE_NEAR=R2221.2:1mm MIN_NECK_WIDTH=0.2 mm
i R2222?
8.2K
1%
1C2220 Vi C
—— 0.022UF 201,
-1 l0%
2 6.3V
§38ym R2220
MEM_VREFDO_A_RC _ 13A%2 1123222K41
1/;2:9W < li;/izow
R2243 201 2201
D CPU_DIMMB_VREFDQ . 1 10 2 PPVREF_S3 MEM VREFDQO B 4. 6
MIN LINE WIDTH=0. mm
I/IZ%UW PLACE_NEAR=R2241.2:1mm MIN_NECK_WIDTH=0.2 mm
i R2242"
le)W
ZlgF re—
. 100 E L ]
2 $iRVcERM
0201 R2240 1
MEM_VREFDO_B_RC 13472 R2261
Y 8.2K
l/MZFPW -4 F;zow
R2263 201 2201
7 CPU_DIMM_ VREFCA 1 AS/\' /\1 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
o861 R22 62
.2K
1%
1C2260 ”z%%’
f— 10.%OZZUF 2 B
2 $iRVcERM
0201 R2 2 6 0
MEM_VREFCA_A_RC 1 N2
1%
1/20W
MF _—
201
e
p——— — — A
SYNC MASTER=J92 DEVMLB SYNC_ DATE=06/28/2013
2o un: -
LPDDR3 VREF MARGINING
< >
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69 21 20 19 18

69 20 19 18

63 61 MEM_A_CAB<0> B5
69 61 MEM A CAB<1> c5
69 61 MEM A CAB<2> D5
63 61 MEM_A_CAB<3> B6
69 61 MEM A CAB<4> cé
69 61 MEM A CAB<5> c9
69 61 7 MEM A CAB<6> D9
69 61 MEM A CAB<7> B10
69 61 MEM A CAB<8> cio
o o OID MEM A CAB<9> " D10
69 7 MEM_A_CLK P<1> B8
o7 OID MEM_A_CLK_N<1> > c8
207 MEM A_CS L<0> D
60 20 7 I MEM A _CS_L<1> " B7
6 7 MEM_A_CKE<2> <7
o7 OID MEM A CKE<3> > D7

oo 0 D-MEM A _ODT<0> g NS
N6

J_ P8

= P4

P11

61 =MEM_A_ DQ<32> N4

61, =MEM_A_ DQ<33> T5

61, =MEM_A_ DOQ<34> R5

61, =MEM_A_ DQ<35> PS5

61, =MEM_A_ DOQ<36> N5
B =MEM_A_ DQ<37> o—0 T6

61 =MEM_A_DO<38> R6

61, =MEM_A_ DQ<39> P6

61, =MEM_A_ DQ<40> T9

61, =MEM_A_ DO<41> R9

61, =MEM_A_DQ<42> T10

61, =MEM_A_ DQ<43> R10

61 =MEM_A_DOQ<44> P10

61, =MEM_A_DQ<45> N10

61, =MEM_A_ DQ<46> T11

1 CED =MEM_A_DOQ<47> o= R11
T =MEM_A_ DQ<48> o—0 T2

61, =MEM_A_DO<49> R2

61 =MEM_A_DQ<50> P2

61 =MEM_A_ DOQ<51> N2

61 =MEM_A_DO<52> T3

61, =MEM_A_ DOQ<53> R3

61, =MEM_A_ DOQ<54> P3

61, =MEM_A_DOQ<55> N3

61, =MEM_A_ DOQ<56> N1l

61, =MEM_A_ DOQ<57> N12

61, =MEM_A_ DOQ<58> P12

61, =MEM_A_ DOQ<59> T13

61, =MEM_A_DO< R13

61, =MEM_A_DQ<61> P13

61, =MEM_A_ DQ<62> T14
aEy—=MEM_A_DO<63> o— 214

61, =MEM_A_DQS_P<4> P7

o EDy-—=MEM_A_DOS_N<4> o—— "7

61 =MEM_A_ DQS_P<5> P9
B =MEM_A_ DQS_N<5> o—0 N9

61 =MEM_A_DOS_P<6> T4

61, =MEM_A_DQS_N<6> R4

61, =MEM_A_ DOS_P<7> T12

61 =MEM_A_DQS_N<7> R12
MEM A _ZQ B B11
PPVREF_S3 MEM_VREFCA - Al0
PPVREF_S3 MEM VREFDQ A o : us8

-
R2300' C2310: JiC2311 Nox—AL
243 0.047}{)1: f— O 047UF NC Ul
201
| wex—2H
= = Nex—22

CRITICAL
60 59 52 50 46 21 _PP1V8 S3 BYPASS=U2300. éslnsmss §3U2300.R1::5mm CRITICAL
12 =U2300.A16::5
CAO0_A OMIT TABLE CAO_B MEM_A_CAA<O0> 61 69 | o o o o o R1|vpp1_a/B OMIT TABLE vss_a/p[ Bl
cal_a U2300 ca1_s| L3 MEM_A_ CAA<1> 61 6o NOSTUFF T1{vop1_ae U2300 vss_asp| C1
" _ _
caz_a BGA caz Bl L4 g MEM A CAA<2> o e C2340: C2341 1C2342 |» C2343 1Cc2344 |1 C2345 B2 | ypp1_A/B BGA vss_a/s| DL
CA3_A SYM 1 OF 2 ca3_B| K2 MEM A CAA<3> 61 69 UF — 10UF 10UF — 12PF 3.3PF Al5 . - F1l
| A 208 —— 20 20% — 5% 3/ 0.1PF VDD1_A/B SYM 2 OF 2 VSS_A/B|
ca4 A 54 < casa B| K3 MEM_A_CAA<4> o 6o 6 35v 259" Al6 Gl
_ a © B e s | CERM-X5R 2 2 CERM 2 CoG-CERM VDD1_A/B < = VSs_A/B
CcA5 A cas B| G3 MEM A CAA<5> . 0402-2 0201 0201 A o
» H v | 61 69 T16 | vpD1_A/B vss_a/p| ML
cae A a |~ chc B[ Ci g MEM A CAA<6> omia. 1 B B & vss a/m[PL
ca7_a g & ca7_B| F2 MEM_A_CAA<7> o e L o vss_a/p| 22
cas_a a cas B F3 g MEM A CAA<B>  ~ma. = M8 yssam[@
F4 < _
ca9_a E cA9 Bl T4 g MEM A CAA<9>  ~§ae E vss_a/s| D2
a3
CK_T_A ga ck_T_B| H3 MEM_A_CLK_P<0> 7 69 La Zz:iij: B3
CK_C_A Q0 CK_C BL‘M_I\KO>—@ ¥
— ~ — re 69 60 59 52 46 21 20 19 10 o _PP1V2_S3 BYPASS=U2300. B 145882300, u2: 9 vss_a/p 23
P l BYPAGSL U230 ::5mm . IN vss_a/| B4
cso_ax* CS0_B*pyK4 MEM_A_CS_L<0> 7 20 6 | ’ | ’ H1jvop2_A/B it vss_a/B| B4
cs1_ax cs1B*pI2 e MEM A CS L<1> .0 NOSTUFF L1|vpp2_a/B i
C21350 11 C2351: 1C2352 1C2353 1c2354 |1 C2355 U2 | ypp2_a/B vss_a/B_—
CKEO_A ckE0_B| I3 MEM_A_CKE<0> L e o%g —_— 10pF 1QUF 1,0UF —— 12PF 3.3FPF 3| yop2_a/m Z:ij: =
CKE1 A CKEliﬂL‘M—L@7 - 2 &3m 2 COG-CERM U3 | vpD2_A/B ~ U4
0201 0201 R15 | ypp2 A/B VSS_A/B|
- vss_a/B[ A3
ODT_A opr B| H13 MEM_A_ODT<0> 20 61 H16 | ypD2_A/B —
3 Bl H13 g, MEM A ODT<0> a6 vss_a/Bl ES
L B17 | vpp2_a/B =
= = vss_a/pl F>
DMO_A pMo_B| H14 €17 vop2_a/B 3
_ ] - vss_a/B| 85
DM1_A pmM1_g| F13 A1) voD2_a/B 3
_ . vss_a/s| H5
DM2_A pm2_p| L14 = 28 | vop2_A/B 3
_ | = vss_a/[ I3
DM3_A pM3_p| D14 il vop2 a/B vss_a/pl K5
vss_a/s| L5
L1s = < _

DQO_A DQO_B Py _MEM A_DOQ<0> D o vss_a/s| M5
DQ1 A DOl B| L16 o o =MEM A DQ<1> o | 12
4 = G D VSS_A/B|
Do2_A po2_p| K13 MEM_A_DQ<33> 761 vss_a/p| D12

K14 = _
DO3_A DO3_B S MEM_A_DO<3> D« vss_a/p| E12
DO4_A Do4_B| K15 oy =MEM A DO<4> D« vss_a/p| F12
DO5_A <« |m pos_B| K16 o g =MEM A DO<5> D o PP1V2 S3 BYPASS=U2300.39: smm vss_a/p| H12
o6 a D06 BLI5 e —MEM_A_DO<6> o 69 60 5952 46 21 20 19 10 8 PASE=U230( — T12
— — G = D —UZ 26 VSS_A/B|
DO7 A xlx po7 B| J16 g o =MEM A DO<7> oo - UDBDCA_A/B vss_a/| UL2
po8 A [a)[a) pos Bl F14 g o =MEM A DQ<8> oo EL | vDDCA_A/B vss assl NL3
o9 A ala po9_B| F15 pand —MEM_A_D0O<9> e C2370 C2371 C2372 K1 | vbpca_a/B vss asm| UL3
D10 A D010 B| F16 g g  =MEM A DQ<10> oo S2 | vooea_a/s vss_a/p| Al4
DQ11 A Do11 Bl E13 g g =MEM A DO<11> D« 29 | vpoca,_a/s ss_a/p| P14
DO12_A D012 _B| El4 oy =MEM A DQO<12> D B2 [ vopea_a/s ZssiA/R G15
DQ13_ A D013 Bl E15 o o =MEM A DQ<13> o 4 oS
_ ] L o D VSS_A/B|
DOl4 A po14 Bl E16 o o =MEM A DQO<14> GD . T15
_ | iy VSS_A/B|
DQ15_A DQ15_B| D13 o =MEM_A_ DQ<15> g _ TS
DQ16 A pole B| P15 N vss_a/B
pore 2 » 2 vss_a/s| 616
» DQ17_B| vss_a/p| R16
DO18_A DO18_B| A u n vss_a/p| UL6
QLo A D019 B| N15 g0 =MEM A DQ<19> oD > 40 55 o2 26 21 20 19 10 s _PP1V2_S3 BYPASS=U2300. 8434882300 41+ + 5mm vss_asp| P17
DQ20_A DQ20 Bl N16 o o =MEM A DQ<20> 61 N1 - F17
_| - 3 D o o VDDQ_A/B VSS_A/B|
DQ21_A DQ21 B| M13 gy =MEM_A DO<21> D o 42 | yppo a/B vss_a/pl IL7
DQ22_A DQ22 B| M14 gy =MEM_A DOQ<22> D o Cc2380: C2381: 43 | yppo a/B vss_a/p| M7
DQ23_A D23 Bl L13 o =MEM A DQ<23> D~ 10UF 1.00F U5 | yopo_a/B vss_a/| N7
D024 A po24_B| C13 =MEM A DQ<24> - 62%% 62%% B12 - - R17
| » G- D CERM-X5R 2 X VDDQ_A/B VSS_A/B|
DQ25_A D025 Bl C14 gy =MEM A DQ<25> aD - 0402-2 0201-1 €12 | yppo a/B vss_assl T17
DQ26_A D026 B| C15 as =MEM_A_ DQ<26> o . G12 - - E6
_| _| Aty D VDDQ_A/B VSS_A/B|
poz7 A po27_p| C16 —MEM_A_DQ<27> - K12 | yppo a/B vss_a/p| M6
1 — BYPASS=U23 H — —
Do28_a D28 _B| B13 g o MEM_A_DQ<28> oo PAEE Y5 00" FIYY : smm M12 | yppo a/B vss_asp| U6
DO29_A D29 B| B14 o o =MEM_A_ DQ<29> D o 213 | yppg a/B vss_a/s| E7
DQ30_A DQ30_B| B15S g g =MEM A DQ<30> e C2385 C2386 U4 | yppo a/e vss_a/s| R7
B16 = _ _
DO31_A DO31_B -~ MEM_A_ DQ<31> D - E17 | vppo_a/B vss_a/Bl T
G17 28
- D VDDQ_A/B
DQSO_T_A poso T Bl J14 o o =MEM A DOS_P<0> o k] Q_ VSS_A/B| -
° SO?C?A S e —MEM A DOS N<0s VDDQ_A/B VSS_A/B|
0S0_C_. DOSO0_C_B| Sd: D« L17 | vppo a/B vss_a/p| M8
il P17 R8
b VDDQ_A/B
DQS1 T A pos1 T Bl G14 o o =MEM A DQS_ P<1> o Yo Q_ VSS_A/B| 5
DOS1 C A pos1_c_B| G13 =MEM_A_ DOQOS_N<1> = ey e
_C_i 0S1_C_B| S e X o U7 | vppo_a/B vss_a/s| Y2
il M10 E10
VDDQ_A/B VSS_A/B|
2Q:§7T7A DOS2_T_B ﬁz 3?3 : g S E:s: 7616 C21309g 1 1 C2391 U10 | vppo_a/B vss_a/p| E11
0S2_C_A DQS2_C_B 7616 5%5 3 ;\?UF Ull | yppo a/B vss_a/p| M11
S 6.
DQS3_T_A DOs3_T_B| D16 — =MEM_A_ DOS_P<3> D o )331;171 -4
DQS3_C_A Dpos3_c_s| D15 — =MEM_A_ DQS_N<3> D o
70 A 70 B| E2 MEM_A_ZQ A =
VREFCA_A VREFCA_B| J1 - PPVREF_S3_MEM_VREFCA 5 15 20 21 6o
VREFDQ_A VREFDQ_B| H17 g o PPVREF_S3_MEM_VREFDQ_A ; 15 20
- Aoz oL L eaag [maazo
NC nel 917 yne ©t T0% 10% 243
NC nc| P8 s nc 652y 2 2 23V 1720w
NC NC%X c 201 201 5201
NC NCTXNC L
NC nef P11 o ne = m

——
SYNC DATE=‘MASTER‘

p—
SYNC MASTER=(MASTER)
[T T —

LPDDR3 DRAM

Channel A (0-63)
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CRITICAL BYPASS=U2500.A15: : 5mm CRITICAL
60 59 52 50 46 20 PP1V8_S3 BYBASS 02500 R1::omm
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R 19 2 1 1
62 37 52 nggry—SMC_TMS 0 IAANAZ— - SMC_SWDIO R ouTal- INA- _C4470 N
18 lourao+ o e ey
17 lourao- L vee vee
2» (o E85LSMUX_SMC_SWD_EN 15 Isao sar | 14 (DP_E85SNK_AUXCH P) 5 I+ vl 1 E85_LS_RFU_AUXP_TX CLK -+ v+l 1 E85_ RFU<1> ~pry 2
4 2
ens | 10 (DP_E85SNK_AUXCH N) - y4470 - E85_LS_RFU_ AUXN_RX_DAT ‘- yaa9o v-12 E85 RFU<2> o s o
PI3USB1l02EZLH 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 LAAAZ 7 7 " HPM_SWDIO R 7 ourp1- ne- [ 4 ES85_LS_RFUDEBUG_RX_DAT 6 CRITICAL 6 CRITICAL
ST T770w W 0707
8 = =
: :3$ig+ oE+ 9=M <grl 10 OE* 928 senl 10
GND GND
s cy—E85LSMUX_HPM_SWD_EN 11 |spo o5 sp1l 12 = -
i 2
AE (3]
S o =
SIGNAL_MODEL=TS3DS10224_EMPTY 28 E85LSMUX_ RFU_EN_L o
= 2 [y E85LSMUX_RFU_FLIP
e 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
Empty 0 ; )é (1) X X Hi-2 Hi-2 Empty 1 )é g (1) X X Hi-2Z -
SYNC MASTER=J92 DEVMLB SYNC DATE=07/08/201
T ——— - -
X 1 . . .
No Debug 1 ; o o X X Hi-2Z Hi-2Z DP 0 )é g (1) % X Hi-2 AUX+/HPD Low SpGEd MUX1ing
< >
d} Apple Inc. SCH_NUM>] D
SMC SWD 1 1 X 1 1 X TAL WD M HPM SWD X 1 1
c s ou s (SMC) S 0 X 1 OUTB1 (HPM) ® <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY :
. 1 X 1 0 X OUTAO . X 1 1 X 0 OUTBO THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
Mo 1 ART (SM M T
e X 1 0 X 0 oureo |Y (SMC) ©Je 0 1 X 0 0 X ourao [UART (SMC) THS DOSBSSOR ACKEES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 44 OF 130
II NOT TO REPRODUCE OR COPY IT
HPM SWD 1 X 1 0 X 1 OUTB1 SWD  (HPM) SMC SWD 0 1 X 0 1 X OUTA1l (SMC) III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 26 OF 75
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DMN5L06VK-7

SOT563
VER 3

60 51 46 20 28 18 15 14 11 s _PP3V3 SUS

29 25 _E85HSMUX_HS_EN

C4520
0.1UF

10V
X5R-CERM
0201

o 20 (I DP_E85SNK_MI_N<O0>

1

2

H |15

68 20 [T DP_E85SNK_MIL_P<0>

G2 |15 p

&7 14 (OO} USB3_EXTD_D2R_N
&7 14 (OO} USB3_EXTD_D2R_P

H2 |15y

R2D N "

ID_P

& 29 (I U X

D
o 2 Ty USB3_EXTD_R2D_P

ID_N

E85HSMUX_ DPRDCI_EN

EN

R4530*
100K
5%
1/20W
2012
CRITICAL
4530
DMNSL%GVK—7 2L
SOT563 |<1'
=
7
E85HSMUX_ DP_EN

(E85HSMUX_DP_EN_T.)

2 O E85HSMUX DP_EN_TL

VDD

U4520

Gl |15 £BTLO4043A1EX,
. XFBGA .

CRITICAL

‘ECH

CROSS

NC

N —

3 SIGNAL_MODEL=XBAR_2TO1l

E85_HS_DP_MLO_N 29 68

oA N E85_HS_DP_MLO_P s o

D2
D3
D4
E1l
E2
E3
E4
D1

U4520 enabled if HS_EN high and
DP_EN_L low (DP mode) or USB_EN low

(DCI mode)

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

CKPLUS_WAIVE=NdifPr_ badTerm

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

CKPLUS_WAIVE=PdifPr_badTerm

HS FLIP swaps Tx1l/2 and Rx1l/2

Mode HS_EN |DP_EN_L | USB_EN SSTx1 SSRx1 SSTx2 SSRx2
Empty 0 X X Hi-Z Hi-Z Hi-Z Hi-Z
SYNC MASTER=DEV MLE SYNC DATE=04/17/2014
USB3 1 1 1 R2D D2R Hi-Z Hi-Z High speed MUXing
USB3/DPx2 1 0 1 R2D D2R ML1 MLO d} Apple Inc. <SCH_NUM>I D
: (<] <E4LABEL>
DPx4 (PaSSlve) 1 0 0 ML2 ML3 ML1 MLO NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
DCI (Debug) 1 1 0 (ML2) (ML3) |DCI-R2D DPCI-D2R EROPRAEEANL FROPERTY OF BEFLE INC: .
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 45 OF 130
NOTE: Invert HS_FLIP in DCI mode to put DCI-USB on USB3 pins. USB3 and DP not usable in DCI mode. ITL Non 10 e O v egn In IN WHOLE OR PART
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60 43 41 34 29 28 26

PP3V3R3V0_AON

NO_XNET_CONNECTION=TRUE

1C4600 1C4601 1 =
i —— 0.1UF 0.1UF R416152 -
h 10% 10% -
R4600" CRITICAL 28 XSR-CERM 2 ¥op_cpru 1728w
0201 0201 ME
10K OMIT TABLE > > ] 201, VBUSFET_EN oD =
D) - u4600 CRITICAL
Pull-down on PIOl_5 4630
o LPC11U37FET48-CP3316 L Pull 1_ oo, 9
TFBGA indicates test-lio board. — | DMN5LO6VK-7
LHPM RESET L g cl |peser«/pI00_0 PTO1_S/cT32B1 CAPL| HE E85_TEST MODE_L 5o oy
HPM SWITCH EN Isolation 61430 qum—LS_HIPWR EN g C2 |p100_1_CLKOUT_CT32BO_MAT2_USB_FTOGGLE  PIO1_13/DTR*/CT16B0_MATO/TXD| B8 _g - HPM POWER GATE EN +—
— 32 31 MC_AID Fl |PI00_2/SSELO/CT16B0_CAPO PIO1_14/DSR*/CT16B0_MAT1/RXD| A8 -2 HPM_VBUSFET EN B
A‘llows HPM to‘monitor QR_SWITCH_EN 2s _HPM _PIO0_3 H2 |p100_3/USB_VBUS PIOLl_15/DCD*/CT16B0_MAT2/SCK1| A4 BBPD_VCONN_EN L ooy 26 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 OO 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 e =
HPM_SWITCH EN L w16 | PTO0_6/USB_CONNECT*/SCKO PIO1_20/DSR*/SCK1| Hl o, BBPD CON DET L am e
CRITICAL Pull-up in U4600 2s _HPM PIO0_7 @=—C7 | PTOO0_7/CTS* PIO1_21/DCD*/MISO1| G8 g BBPD IPU_EN oD 20 29 6
DMNSL%%X?I?? s HPM_PIO0_8 F8 |pI00_8/MISO0/CT16B0_MATO PIOL_22/RI*/MOSI1| A7 g BBPD RPD_EN T = » o
SoTe6s 61 29 BBPD_SPI_ MOST F7 | pI00_9/MOSIO/CT16B0_MAT1 PIO1_23/CT16B1_MAT1/SSEL1| H4 _g DP E8S5SNK_HPD o 16 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_MATL | 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 oD 27 28 20
HPMVBUS : VDET 34 29 28 I2C_HPM SCL @=—C8 {TDO/PIO0_13/AD2/CT32B1_MATO PIO1_27/CT32BO_MAT3/TXD| Cl g E85LSMUX DX EN oD 26 2
61 62 15 R4620 31 29 28 I2C_HPM SDA V| @B | TRST*/PTO0_14/AD3/CT32B1_MAT1 PIO1_28/CT32B0_CAPO/SCLK| H7 _g EB8SLSMUX RFU EN L oD 26 2
From MLB = 0 28 26 HPM_SWDIO @28 | SWDIO/PIOO_15/AD4/CT32B1_MAT2 PIO1_29/SCK0/CT32B0_caAPl| D7 o HPM PIO1_29 28
= _ | — _ o=
> D VBUSFET_VDET LANAN 2 HPM_VBUS_VDET w26 | PTO0_16/AD5/CT32B1_MAT3/WAKEUP
P 64 29 28 BBPD_PD_EN @=—23 | PTO0_17/RTS*/CT32BO_CAPO/SCLK CKPLUS_WAIVE=NdifPr_badTerm
o¥E, 2o y—HEM_UART RX 23 [PTO0_18/RXD/CT32B0_MATO USB_DP| HS gy USB_HPM N aD e Polarity swap is intentional, required
26 @um—HEM_UART_TX @=—22 | PTO0_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 > D BBPD _DET1 B G4 [PIOO_21/CT16B1_MATO/MOSI1
R4625! 20 BBPD_DET2_ A E8 |PI0O0_22/AD6/CT16B1_MAT1/MISO1 XTALIN| D1 - GND <
274K »» oryBBPD_DET2_B & 25 |PT00 23/AD7 § § xTaLOUT| El g TP _HPM_ XTALOUT oD -
1/20W
MF
201, a8
—
HPMVBUS : ADC HPMVBUS : ADC
R4626'| |1Cc4626 =
45.3k ¢ | 5%
1% %
1/20W _: 1%
WWW.AITEC
b — L L ]
£ C4650: o3
0.1UF
185 71 g4
/ . . XSR-CERM E
SSP/IOH Steering Resistors U4650
mPD R4615 HPMBB:SSPO - PCAL6416A
RX_L_TX H LAAA 2o zot—HEM PIOO0_3 . Ny INT+  VFBGA p0702; E85LSMUX_M_SELO 26 28 29 PP3V3_G3H EET
E
HPMBB: IOH Addr=0x40(Wr)/0x41(Rd) B5 | appr CRITICAL po_1 = 85LSMUX_M_SEL1 e 28
2 —BBRD_SPI_SCLK R4616 LAAN, 2 P0_2 E85LSMUX_DX_FLIP 26 28 R4670
= 5% 1/20W MF 0201 34 20 26 _L2C_HPM_SCL 25 | scL po_3 €1 E85LSMUX_DEBUG_FLIP_L 26 28 100K
RA617 HPMBB: IOH 54 29 20 _12C_HPM_SDA 24 | spa po_a| €2 LSMUX_HPM_SWD_E 26 28 220w
1/\/\/\/2 . S — JE71 — PO_5 D1 E85LSMUX_SMC_SWD_EN 26 28 5201
HPMBB: SSPO — po_6| Bl EB5LSMUX_DEBUG_B_EN 26 28 P5VOUT EN
R4618 LA 2 HPM PIOL 29 .. po_7| P2 EBSLSMUX RFU FLIP mmm 2 CRITICAL | —— (01
5 1720w MF 020T
p1 o[ B3 EB5LSMUX_M_EN oD 2 =0 %4635 bls
R4621 o oBESeRo p1 1| B4 E85LSMUX_DEBUG_A_EN 2 28 DMNSLO6VR=7 | |
o o1 @pn—HEM_12C_INT L O LA ——rror—r—ozor e HEM-BI00 7 . p1 2| P3__E85HSMUX_DP_EN L 27 2a Pl
HPMBB: IOH p1_3| BS EB85HSMUX USB_EN 27 28 29 50 62 64 H
:» (o BBPD_SPI_MISO R4622 LAAN, 2 p1_a{ D4 FEBS5HSMUX HS FLIP 2 29 it
5% 1/200  MF 0201 p1_s/ D5 BBPD_PD_SEL_CC2 26 29 64 2167 S[a
HPMBB: IOH p1_6| C5 38 PSVOUT_EN_L
R4623 1 2 a | ca
NN 55— T770m—WF 0207 g P17 EXPANDER _P1_7 = =
1o}
HPMBB:SSPO
R4624 1 2 HPM _PIOO_8 &
/\N\/ 5% 1/20W MF 0201 = 3
HPMBB:SSP0O - Use LPC SSPO SPI controller (PoR)
HPMBB:IOH - Use LPC I/0 Handler for BB SPI (CYA) ggggg}zg\}]g AON 26 20 20 20 as 6o L
17 28 30 31 32 33 34 37 42 43 =
PIOO_3 pull-down ensures MCU does not enter USB ISP mode when blank. PP3V3_SUS o i1 i 15 16 27 29 46 51 60
NO STUFF PP3V3_S4 22 23 29 30 32 33 50 51 60
R4640 4.7K 1 2 HPM_PIOO0_3 i
R4639 4.7K 5% 1/20W WF 201 = Domain
. LAANZ o HPM PIO1 29 2 R4650 100K 1 2 E85LSMUX_M_SELO AON 26 25 29
4641 4.7 R465]1 100K 1 p > 1720W ME 201 pg5pgMux M SEL1 AON 2 2
R .7K 1 2 HPM VBUSFET_EN 2 5% 1/200 WF 201 -~ o
RAG6AD 4.7K AAALIE LIS TC LA 1 BEPD. VCONN BN R4652 100K 1 2 E85LSMUX_DX_FLIP AON 6 2
RA643 4.7K Vs T7zow wE 20T BBPD IPU EN e e R4653 100K 1 o 0% 1720W MF 201 pg51SMuX DEBUG_FLIP L AON 26 2
ANNN“—s3—T770w WF 20T 20 20 e R4654 100K 1 2 08 17200 MF 20T ggs51,5MUX_HPM _SWD_EN AON 6 2
NO STUFF Do not stuff if parasitic CC pull-down is active. R4655 100K 1 2 5% 1720w MF 201 Rgs51.SMUX_SMC_SWD_EN BON 2 2
R4644 4.7K 1 LI o BBED_RED_EN - R4656 100K 1 o > 17200 MF 201  pg51,sMyx DEBUG_B_EN AON 26 26 ——
;z 2:2 4.7K 1 2 A 22: ﬁ; 221 HPM POWER GATE EN e R4657 100K 1 , 5% 17200 WF 201 pgel,SMUX RFU FLID AON_ e 2 SYNC MASTER=DEV_LIO SYNC_DATE=04/30/201
464 4.7K 1 Py BBPD PD EN 5% 1/20W MF 201 [PRCE TITeE
R4647 4.7K 1 2 17200 MF 201 pgsHSMUX_HS_EN . RA660 100K 1 2 E8SLSMUX_M_EN AON  :z 2 Host Port Micro
RA648 4.7K AAASS T7Z70W WF 20T pgsrn.aMUX DX EN 2720 29 R4661 100K 1 2 5% 1720w MF 201 pgs51,gMUX_DEBUG_A_EN AON 2 20
A% T/720W WF 20T 2o 20 R4662 100K 1 p > 17200 MF 201 pgsysMux DP_EN L SUS 2 26 <SCH_NUM>|D
For bring-up, allows default HPM SWD connection on RFU R4663 100K 1 , 5% 1/20W WMF 201 pgspHSMUX_USB_EN S4  ssmmwen Apple Inc. -
RFU_EN_PD NOTE: Must be unstuffed before production! R4664 100K 1 2 5% 1720W MF 201 pgsHSMUX_HS_FLIP SUS 20 2 8 <
Q‘ 6 9 4.7K 1 2 i 5 1720w MF 20T E LABEL>
= - »\/\/\ﬁ—&‘is% T —R—0T E85LSMUX RFU EN L 26 28 R4665 100K 1 2 BBPD_PD_SEL_CC2 AON 25 29 NOTICE OF PROPRIETARY PROPERTY:
R4637 470K 1 2 HPM_SWCLK 26 2 R4666 100K 1 p 5% 1/20W MF 201 p5youT EN_L A
RA638 470K 1 WA 2 S T2 M 20T ypuoupy o 4667 1 S5 T77w T Fr BB EESRATION, CONI LR pRe gy 18 Tum SBRANCH>
ANNN—sT—T770W FF 20T = 0 228 R 7 100K 1 2 5T T/70WMF——20T EXPANDER P17 G3H 28 THE POSESSOR AGREES TO THE FOLLOWING:
¢ I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
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 46 OF 130
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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E85 AC coupled signals NO_XNET CONNECTION=TRUE
R4725 1 - S E85 PCIe CLKREQ_L isolation
100 MF 201
R4726 . 2 PP3V3_S4 b2 200 2 e Q4700 ER3V3_S0
100 I\EI,LF %O%OW e = DMN3D%N]%U%EAB7§ (]
« 20¢gry— DP_E85SNK_AUXCH_P C4710 1I 2 DP_TBTSNKO_AUXCH C_P rmry 1 o NO_XNET_CONNECTION=TRUE SMVERS | %
0.1UF !l x5r-cERM 0201 a 2
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 ¢oymy— DP_E85SNK_ML_P<0> C4712 1,502 ey DP_TBTSNKO_ML_C_P<0> s « 51651183 D
0 wF o 0501 E85 B2B RECEPTACLE
6 27 DP_E85SNK_MIL,_N<0> C4713 2 DP_TBTSNKO_MI,_C_N<0> s e 5 9 3 ¢ _PP3V3_SUS
VAV A s e 1 (e S 1 32527 1s
0 MF 0201
s 27 ¢oom— DP_E85SNK_MI,_P<1> C4714 1|2 raue  DP_TBTSNKO ML _C_P<1> crm. R4750 R4727} C;E;B%AL
0.1UF I T {38 ceru 3801 51.1 100K
1 2 ) AR21-S054VAl
o 27 DP_E K_ML_N<1> 4715 1|2 DP_TBTSNKOQ_ML <1> s e 13 oW F-ST-8M
- - 0.1UF | | 388 crrm 0581 - e 2012 %028
° - 0603 CRITICAL _\J
e 2 _ DP_E85SNK_MIL,_P<2> C4716 1|2 rrye  DP_TBTSNKO_ML_C_P<2> ~m: « CRITICAL F4700 e so _PP5V1_S4SW_CC2 260l GND_VOTD
0.1UF | X5R-CERM 02%1 4A-32V o2 15 CIT PCH_TBT PCIE RESET L 4 00 3 TRUE E85 HS DP ML1 N oD 27
PPDCIN_G3H o 1 2 6 5 TRUE E85_HS_DP_ML1_P
1112 60 43 35 28 00 27 68
e 20 _ DP_EB85SNK_MI,_N<2> C47OIZUFI 7 cIBuEOZ%DlP TBTSNKO_ML_C_N<2> ~rm. w 1A - PPDCIN E85 SS . E85 REU<2 s 05T o>
. X5R-CERM = 0603 E
Q4750 12 - M RECR AIBHIS0:2 E85_TEST_ MODE_L 1210 O P gg Eg?gﬂﬁ ﬁi g:;: o = =
s »» _ DP_EB5SNK_MIL,_P<3> Cc4718 > DP_TBTSNKO ML C_P<3> - ST8487DB © £ 62 20 L T0 O TRUE oD >
0o VWV <D 1 o¥e
MF 0201 BGA -l R4755" ——(1:§F755 @ D =PCIE_E85 R2D P 16 15 o5 E85_LS_P<2> CID 2 o0
o 2» __DP_EB5SNK_ML_N<3> C4719 1 ppz2 eye_ DP_TBTSNKO_ML_C_N<3> ~m 35mohm max @ Vgs = -4.5V 330K ¢ T 9%% « my=PCIE_E85_R2D N 18 |5 ol17 E85_LS_N<2> D 20 o1 on
0 MF 0201 Max Ids = 4.9A 1/20m ? GERIXSR CRITICAL 20 | 5 o2
241, D4750 e o @ 12 oEy—PCIE_CLK100M_TBT_P 22 [ 5 olar TRUE USB3 EXTA D2R_P ED e
¢ 20 __USB3_EXTA R2D_P C4720 1|2 USB3_EXTA_R2D_C_P am e X3DEN06032 e o ez 12 (qry—PCIE_CLK100M_TBT N Y D P TRUE USB3_EXTA_D2R_N D v
0.1UF | | 388 ceru 0301 PDCIN E85 SS DIV R . 26 |5 olzs
e 2 __USB3_EXTA R2D N C4721 1|2 USB3_EXTA_R2D _C_N ams e y =PCIE_E85_D2R_N 28 [ oler E85_LS_P<1> D
0.10F | 1 398 cerm 0881 GDZ8V2BLP3 =PCIE_E85_D2R_P 30 |5 o2 E85_LS_N<1> D 2 o o
R4756* 8.2V ZENER 32 15 o312
o 21— USB3_EXTD_R2D_P C4722 1|2 USB3_EXTD_R2D_C_P ams e 30K CRITICAL EVHl D ! TRUE USB3_EXTA R2D_P an= e C
0.1UF | [ {8} ceru 3801 17200 C4750 1 s ooy E85_TEST_MODE_HPD 36 |5 olas TRUE USB3_EXTA_R2D_N ame o
o2 B3_EXTD_R2D_| 4723 1|2 B3_EXTD _R2D_C_| 1 e 241, 1. ouF e s PP1V05_S4SW 38 |5 o137
0.1UF | | $8% ceru 3801 Toz T~ 5146 29 20 27 23 25 11 1 3, _PP3V3_SUS a0 |5 G lae TRUE DP_E85SNK_ML_P<3>  rwm .
J CERMB§_‘61§ 2 = O E85HSMUX HS EN 42 00 41 TRUE DP_E85SNK_MIL_N<3> oo, 25 o
= 64 62 50 28 27 [T E85HSMUX USB_EN 44 | 5 ol4s
. A1 46 | 5 ol4s TRUE E85_ HS DP_ MLO_P U 27 <
USB VBUS & BC 1.2 Charger Detection as [ 5 olar TRUE_E85_HS_DP_MLO_N oo e
60 50 20 _PPVBUS E85 50 | 5 o049
60 45 41 34 20 20 26 _PP3V3R3VO_AON w50 _PP5V1_S4SW_CC1 52 |5 olse E85HSMUX_HS_FLIP an-
22 31 30 SMC_ONOFF_L 54 5 ols3 E85_RFU<1> D e o
C4780 @ o 58 57
0'1U1§ pum— VDDIO VBAT ~
xsn-cégm‘/’x 2 L] L] . .
0201 u4780 = =
PI3US]<3:2381AGE PBVBUS_ES85 .. w0 o
TP_BC1P2_ VBUSOUT C4 lveusouT vBUSIN| €5
MAKE_BASE=TRUE
o 2(gry—USB_HPM_P 23 |ppy p+| 252 » USB_BC1P2 P — USB_BC1P2 P 26 20
o 20ggry—USB_HPM_N A2 |pNg p-| BS: 2 USB_BCI1P2 N — USB_BC1P2_N 26 20
MAKE_BASE=TRI —
21 (BT I2C_HPM_ SDA B2|spa 1p| B4 TP_BC1P2_ID
54 20 (y—L2C_HPM_SCL B3|gcr - -
TP_BC1P2_ INTB C2INTB
2 VBUSFET_VDET c3lysuspeT
20 2 oy E85LSMUX_M_SELO Alens B
GND
<
<
60 a3 a1 31 29 20 26 _PP3V3R3VO_AON
CRITICAL
74LVC1G08
2 BBPD_SPI_MISO 2 E\SOTEM 24mA max output -
VDD
1U4DZ(94 BEPD_SPI MISOCS;J;;K e 2 [ory—BBPD_IPU_EN 15 | 1a_mn vconn1_en| 8 BBPD_VCONNI1_EN gy 2o e
u BBPD_RPD_EN 17 —
ic N 1 61 28 RD_EN 5
s T C0471%%_ R4 720250 o BBPD VCONN EN 5| voom = VCOoNN2_EN| BBPD_VCONN2_EN grrm o o
X 8% it o4 20 [T BBPD_PD_SEL_CC2 13 |pp_sEL_cc2
_ 2 1/20W - -
X5R-CERM Jur o1 20 (rry—BBPD_PD_EN 2 |pp_EN CCSAK
| 2 « s gy BBPD_RX_L_TX H 20d wasmie SR
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s s NC_SMC_LCDBKLT ISENSE- NC _SMC LCDBKLT ISENSE .
-NC_SMC LCDBRLT JSENSE He oM LCPBRLT S ENSE
s 35 SMC_CPU_ISENSE wsn — SMC CPU ISENSE SMC_CPU_ISENSE 5 5 4
— MAKE_BASE= NO_ TEST=' TRUE—

Ji
2
©
vce

6035 33 31 M@IEE:TRgrPWR_E — SMC_SENSOR_PWR_E 3133 35 6 U5280

74LVC1G07GF
507891
a1 I . SMC_DSW_PWRGD 2|a I’> Y| 4 PM_DSW_PWRGD o100y LR
NC %4 ¥CrITICALNCE X NC
'R5280 GND
PP3V3_S5 100K =

a6 37 33 22 8
H

BRINTERTES 3920w
MF
Z201
Top-Block Swap ALl
PP3V3_S0 1112 13 38 17 1 23 20 20 v / \ ECI I 1 I tU |

34153630736 17785%307%:%%5

w
|

A

46 31 16 [T ALL_SYS PWRGD U5250
L |, 74LVCIG57

IS

P1V05_ULO_L o

SO0T891
75 46 01 13 (I PM_SLP_SO_L 6|c CRITICAL
&ND Truth table
N ASPGD SO0_L ULQ L P1Vv05_SUS
0 0 1 1.05Vv
1 0 1 1 1.05V
- 1 0 0 0.95v
NOSTUFF 1 1 1 1.05v B
R5250
PP3V3_S4 22 2 20 29 30 32 33 50 = 4o AP0 2
15 5%
R5220 17200
100K 0201
37
i/20w
ME
2201
SMC_DP_HPD L gm, =
CRITICAL
5220 ol
DMN32D2LFB4 |
DFN1006H4-3 | <h e
SYM_VER 2 —
Y
1le sf3 NOSTUFF
61 20 10 [Ty DP_EB85SNK_HPD | R5215
= 1 1 (>_BCH_SML1ALERT_L 109,
1/;2:‘0107
R5213 2
36 NAND_ OVERTMP_ALERT L 1 100 2 L
5%
1/20W
201 R5214
+ (O CPUTHMSNS_ALERT_L 109, a
NOSTUFF 1/;2:‘0‘” SYNC MASTER=J43 MLE SYNC DéT =10/24/201
e R5211 = SMC Project Support
s I CPUBMONSNS_ALERT_L 1 100 2 SMC_SENSOR_ALERT_L oD o 2
1/52%uw A le Inc <SCH_NUM> D
201 PP .
ns SHC_PME_S4_WARE L = NOTICE OF f’ROPRIETARY PROPERTY PRl
3 = .
1 30 22 (TN SMC_PME_S4 WAKE_L e SMC PME_S4 WAKE_ L 22 1 *
nrE — MARE_BASE=TRU e THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
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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 8 BR3V3 S0 43 42 37 34 33 32 31 30 28 17 BB3V3 G3H
RAuDRBRENANG 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 U5000 1/20w 1/20w BANSURI - U7100
(See Table)
(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_S0_SCL 31 34 53 43 41 34 31 SMBUS SMC 5 G3 scL —  swmus smc s 63 scr 3134 a1
HAKE_SASETROE HAKE_SASETRUE = 7 72 axe_saseemaos = EER D
66 34 16 14 SMBUS BCH 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
J6950
Battery
J1800
(MASTER) Battery Manager - (Write: 0x16 Read: 0x17)  sumus sme s 63 scr
= ane
68 34 16 14 SMBUS BCH CLK —
— SwBus suc 5 G3 spa 3134 a1
B3
68 31 16 14 SMBUS PCH DATA — )
1
_—
(* = Multiple options)
Ja3 Ja1l
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 29 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¢ 1R5391 Trackpad
sme 2.2K 22K PMICS sme 2.0K 2.0K
V0500 S0 Pull-ups on PCH page 16 v4600 ) Se s 5 34800
U5000 1/20w 1/20w U7400/U7600 U5000 1/20w 1/20W
(MASTER) (Write: 0x?? Read: 0X?2?) MF MF MF MF (Write: 0x90 Read: 0x91)
(MASTER) 2012 2201 (See Table) (MASTER) 2012 2201
64 34 26 15 L2C_PCH 1 SCL — I2C PCH_1_SCL 15 28 34
MARE BASESTR = B 48 46 34 1 SHBUS Suc n " 2963 s PRy 40 34 31 39 SMBUS smc 3 scr — SMBUS SMC_3 SCL 231 %0
I2C PCH 1 SDA I2C PCH 1 SDA MAKE_DASE-TRUE A a 'MAKE_DASE~TRUE —
o e E—BASE=TRUE — 8 e 1916 31 33 ju— rm— B Pl 31304 40 34 31 39 SMBUS SMC 3 SDA — SMBUS_SMC_3_SDA 3031 2
| ) jreegr—— g\ _|I - HAKE_shsETROE | | —
RIO
J6799
(Write: 0x?? Read: 0x??)
— SMBUS SMC_3 SCL 20 31 34
= 183
— SMBUS SMC_3 SDA 30 31 34
= 183
L
Wildcat Point LP SO "SMLink 0" Connections HPM Master Bus B
BB PP R. Al
CERREEEE SMC SO "1" SMBus Connections 000 0r 22 ze BEIVIRIVO RON
; ; R5310! '‘R5311 29 24 23 15 17 15 13 13 11 o 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 — US5350
. N e we .
201 201 MASTER Write: 0x40 Read: 0x41
(MASTER) 2 2 sMC R543 67% 1}57%6 1 CPU Temp, Inlet, DDR, BMON THR ( ) 20t 220t ( )
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_sASETRE AKE._BASE-TRUE =
1 36 34 31 14 SMBUS SMC 1 SO scr. ——  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 _—
= . . BCl.2 Detector
. . . . PI3USB9281 - U5680
Wildcat Point LP SO "SMLink 1" Connections ;
(Write: Ox4A Read: 0x4B)
NAND Temp Sense
— T2C_HPM SCL 28 29 34
HPAOO33AT: US880
(Write: 0x92 Read: 0x93) — I2C HPM SDA 28 29 31
—_— SMBUS SMC 1 SO 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
p—
(Write: 0x88 Read: 0x89) SYNC MASTER=J43 MLB SYNC_DATE=10/24/201
.
SwBus suc 1 so scr —
ST = ALS SMBus Connections
36 34 31 14 SMBUS SMC 1 SO SDA p— J4002
Hay
Write: 0x72 Read 0x73 <SCH NUM>|D
| { ) Apple Inc. -
— SMBUS SMC 1 SO_SCL a1 s <) <E4LABEL>
= Hanu
MLink 1 is sl TICE OF PROPRIETARY PROPERTY:
SMLin is slave port to __ sMBUS SMC 1 S0 SDA w o NOTICE O () ()
-_— 36 53 68 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
access PCH PROPRIETARY PROPERTY OF APPLE INC.
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7

6

= 3 Om>—SMC_SENSOR_PWR_EN

POR VOLTAGE / CURRENT

Q5400
NTUD3169CZ
SOT-963

N-CHANNEL 6 _PBUSVSENS_EN_L
R5402
) fen 100K
G 1%
\[ |_‘s 1/20W
y MF
1 2012

|||—

3 PBUS_S0_VSENSE

Max VOut:

| D SMC_BC_ACOK

5 G |-B
PPBUS_G3H »
05 aofr a6 a3 35 30 )
%2 . N
P-CHANNEL
R5401"
100K
1% PLACE_NEAR=F7140.2:11MM
1/20W -
MF
201,

PBUSVSENS_EN_L_DIV

VPOR: PBUS Voltage Sense Enable & Filter

3V at 10.44V Input

1
R5403
68K  PLACE_NEAR=U5000.E2:11MM
1%
1/20W
ME
» RTHEVENIN = 19530 Ohms

SMC_PBUS_VSENSE

R5404"

27.4K
1%
1/20W
MF

201,

NTUD3169CZ
SOT-963

05410

N-CHANNEL 6 DCINVSENS_EN_L

R5412'
137K

PPDCIN_G3H

1%

1/20W

MF
201,

(gw

I

3 DCIN_S5_VSENSE

VDOR: DC-In Voltage Sense Enable & Filter i w-usoo.z:im

Max VOut:

e

0}

R5411'
100K

1%
1/20W
201,

ng

&

P-CHANNEL

PLACE_NEAR=Q7110.2:11MM

PDCINVSENS EN L DIV

PLACE_NEAR=U5000.F2:111M

PLACE_NEAR=U5000.E1:11MM

QoD 1 3

PLACE_NEAR=U5000.E2:11MM
1C5404

—— 0.047UF

—— Io%

6.3V

2 X5R
201

GND__SMC_AVSS ;; 35 35

3V at 21V Input

1
R5413
27.4K
1%
1/20W
MF PLACE NEAR=U5000.E1:11MM
201, RTHEVENIN = 4573 Ohms

R5414*'
1.53K

%
1/20W
MF

201,

CHARGER BMON High Side Current Sense

3133

SENSORS

EDP Current :12A

MAX VAiff : 24 mv 29 24 23
60 83 17

GAIN : 100x

60 48 46 a5 44

60 50 49 48 4

WWW.AITECH1

PPBUS_G3H

7 46 43 35 30

TO

Need

to set gains for

EMC1704 Computing High

73 35

BE USED IN

COMPUTING High Side Current Sense

PP3V3_S0

PRODUCTION

PLACE_NEAR=R5450 : 5MM

BYPASS=U5450.3: : 5MM

1C5450

T

U5450
INA214
SC70 ouT

CRITICAL

IN+ REF|
(100V/V)

IN-

— 0. 1UF
— 10

2 .3V
CERM-X5R
0201

GND

o

ULX

512 13 8 _PP3V3_ S0
531 33 32

(For R and

PLACE_NEAR=U5460.3:Imm
XW5460
s

Side Gain. Sta

PLACE_NEAR=U5000.B3:11mm

R5455

6 ISNS_HS_LOMPUTING_IOUT 14'5313 SMC_HS_COMPUTING_ ISENSE ooy 51 3
1 /12%0W PLACE_NEAR=U5000.B3:11lmm
1L ¢ R5451* HE 1C5455
20K — 0, 22UF
1/20% PLACEMENT NOTES : 2 $3Y
201, 0201
Place close to SMC GND_SMC_AVSS »: +1

<)

ge

In battery discharge scenario negative voltage will be
present on IN+/- pins with INA output voltage decreasing
from 3.3V with increasing discharge current.

With 100mA battery current, Will
going into sense pins of U5800.

have 10.2mvV difference

This will set the minumum current threshold at 0.100mA

VCFR CPU Vcore Voltage Sense / Filter

XW5420
SM

RS54 2 ]PLACE NEAR=U5000.A4:11MM

1 é 5 2 ISNS_HS_GAIN_P (o100 LS
R5462*
1K
1C5461 1/2é§
2 SERM-XSR ¢ ISNS_HS GAIN N rom, 3 75
I = R5461!
PLACE_NEAR=R7150:5MM | 27K
T 1%
1/200
. U5460 201,
CKPLUSiwAIVE=Nd1fPrﬁbadTerm INA211
3; ISNS_HS_COMPUTING_P 5 frn- SC70  our L6 ISNS_HS_GAIN_OUT
_WAIVE=NdifPr_ badTerm CRITICAL
MPUTTI 4 1 1
T (s00v/v) ¥ 1§§K463
GND 3720w
MF
o 2201
GAIN: 500X

60 45 10 s _PPVCC_S0_CPU 1 5L 2CPUVSENSE_IN A3 SMC_CPU_VSENSE  gmymy 51 33
- : 3
R35040%<0 PLACE_NEAR=R7320.2:11MM 1/;;2F0W 105421 PLACE_NEAR=U5000.A4:11MM
© o CHGR_BMON 1 AN 2 SMC_BMON_ISENSE mwm, 51 3 201
3 - .
1/12 oW PLACE_NEAR=U5000.F2:11MM
ISL6259 Gain: 36x ZP’{)FI 1C5420
Scale: 2.78A / V _— 3300PF
cater 2. = 33 GND_SMC_AVSS -
Max VOut: 3.3V at 9.167A 10v |2 x7R-CERM
EDP Current: 310A 0201
GND_SMC_AVSS .,
e ACC Voltage Sense
XwW5421
DC-IN (AMON) Current Sense SM
60 50 _PP5V1 S4SW 1 % 2 ACC_VSENSE_IN
PLACE_NEAR=US000.F1: 114 LACE NEARALY850.2:11MM
A R5430 - — —
1 - -
- CHGR AMON 145.313 SMC DCIN ISENSE . 54545%2 SYNC MASTER=J92 DEVMLE SYNC DATE=02/07/2014]
$ PLACE NEAR-US000.71:11m1 . : . 1
| e 1zou Max VOut: 3V at 5.535V Input Voltage & Current Sensing
201
—— 2. 2NF 2201
i — To0% < >
Sense R is R7120, 20mOhm B P ) SMC ACC VSENSE o d} Apple Inc. SCH_NUM I D
ISL6259 Gain: 20x 03201 ®
. 1
Max VOut: 1.4V at 8.25A GND_SMC_AVSS _ 4 +» » R5423 105423 <E4LABEL>
Scale: 2.5 / V 10011§ 0.047UF NOTICE OF PROPRIETARY PROPERTY:
EDP Current: 3.5A 1/20W 1ot THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
MF 2 XER PROPRIETARY PROPERTY OF APPLE I .
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POR THERMAL

SENSORS

CPU Proximity,

PLACE_NEAR=U5500.2:5mm VOLTAGE=3. 3V
R55 6 6 MIN NECK WIDTH=0
s

TO BE USED IN PRODUCTION

Inlet ,DDR and BMON THR Sensor

.25 mm

MIN_LINE_WIDTH=0.25 mm

292023 1017 15 13 12 12 éz PP3V3_S0 1 2 PP3V3 ,SO0_CPUTHMSNS R
k3
1750w 1C5500
201 0.1UF
j 1%
PLACE_NEAR=U5500.3:5mm |2 8]25%%_}(511
;s INLET THMSNS_D1_P 'R5506
3 PLACE_NEAR=05530: 3MM = ~| CRITICAL 100K
L I T - = = : - 1
, Placement note (Wireless Prox): , 05530 1 1C55 N0 KNS SONECTION-TRUE (2353050%% 1 VDD %‘éiow
Place 05530 next to J3501 on Bot side BCB46BLP —— 4JPF 195 T U5500 2
[P iehan o i _ BB rE N ?;SX FLACE NEAR-USS00.3:5m  7R-CERM 2 EMC1704-2
FN
2 6561 2 | pp1 2 mrERusp? _ CPUBMONSNS_ALERT L o >
;s INLET THMSNS D1 N
_ _DJ1_| 3 10
: ,» CPUTHMSNS_D2_P L2 ow1 ALERT*[ CPUTHMSNS_ALERT_L o >
3 PLACE_NEAR=Q5510 : 3MM 2 NO_XNET_CONNECTION=TRUE PLACE NERRCUS500.4:5 L 4loea/oms suparal 11 SMBUS_SMC_1_SO_SDA 1431 30 36 53 68 72
1C5511 C5563 1 05560 C5502 1 - 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 1 BC846BLP 34 25V BC846BLP v 16 6
 Flece 09510 mear L7130 on TOP side . . - DFNI006H4-3 2 §981 055§ 2 XTR-CERM ?| prace_NEAR=US500.5:5mm 15 zENZE+ ADDR_SEL, CPUTHMSNS_ADDR_SEL
_ 3 - ENSE- 7
PLACE_NEAR=Q5560: 3MM .. CPUTHMSNS D2 N GrIol ’ % NC i
oo 13 | pur sEL R5505
7 5 ISNS_HS_GAIN_P T PUR- 0
Ll 23 s ISNS_HS_GAIN_N TH_SEL 2920w
! o MF
, Placement note (DRAM Prox): , CPUTHMSNS_DUR_SEL GND  THRM PAD 20201
Place 05560 between U2300 and U2500 on the Bot side, _SEL - .
L o o e a a2 e e 2 @ @ @ @ @ @ = = = = = =
TUFF TUFF bl .
N§§5U031 11;255841 Write Address: 0x98 =
10K 10K Read Address: 0x99
5% 5%
1/23W 1/20u e,
201, 201, IPlacement note: (CPU Prox)
Place U5500 next to L7310/L7320 on the Top Side
VRIS IR TRD T T T R e R R

WWW.AITECH1.RU

72 6

72 6

NAND Temp

512 13 2 PP3V3_S0
531 33 32

Sensor

PLACE_NEAR=U5580.5:5mm
= Jl €5560
— 0.1UF
p—

5 6.3V
CERM-XSR
0201

1 5
- + PR - - = 4
U5580 IPlacement note: (NAND Prox) ,
HPAOO330AI Place U5580 next to SSD Gumstick
SOT563 L T
8 53 36 30 31 1« _OMBUS_SMC_1_SO_SDA 6 {spa appol-4
o5 5 % 1 SMBUS_SMC_1 S0 _SCL 1 | acprr| 3 NAND _OVERTMP_ALERT L gm ::
GND
2

=Tme DATESos s oord A

——
SYNC MASTER=J92 DEVMLE
e apunom

Temperature Sensing

d} Apple Inc.
<]

<SCH_NUM>| D
<E4LABEL>
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SPTI ROM - Combo BGA Footprint (3 vendors)
Quad-IO Mode (Mode 0 & 3) supported.
@ as 3322173525 13 3 s PP3V3 S5 SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI+SWD SAM Connector
CRITICAL
BYPASS=U6101: : 3mm J6100
1C6101 4 BYPASS=U6100: : 3mm| DF40PC-12DP-0.4V-51
— 041 UF vce Cglloo ! 14 7/{ 13 D
J1UF
* g3hyomRe Uel100 195 e 4312 50 33 32 51 30 20 17 _PR3V3_G3H ~
o W25Q64FVBYIQ XsR-CERY 2 1 2[5l
vee S1/S100/, , _SPI_ALT_MOSI 4 3 SPI_ALT_CLK ,
U6101 0 SPI_MLB_CLK C1 lscrk/c/cLk Dp1/p0/10l Bl SPI_MLB_MOSI ;o 7 spI aLT MIso &% . gg S = T ALT CS L :
4LVC1 B2 7 G- 7
PR e B SPI_MLBROM CS_L A2 lcg« poSofstoLp22 SBI_MLB _MISO s e = ., _SPI_ALT I0<2> g o ol 5ol e SPIROM USE_MLB D
w3 _SPI_MLB CS L 35 CRITICAL| 5 _SPI_ALT I0<3> o o wlJ5le @ SMC_TMS (SWDIO) sz e
= e r <2> c2 * = = = = =
.15 _SPTIROM_USE_MLB N | o SPI_MLB_10<2 SIOHELSER/ s 43 51 oomySMC_RESET_L - [E1 D EE! & SMC_TCK (SWCLK) s e
6lp 5, _SPI_MLB_IO<3> Bl |ST03/HOLD*/
GND Q3/103 Nel_6 NC 16 O 15
N 7
1 3V-64MBIT NC—XNC
NCWN WLBGA-COMBO-J92 NC|8 o
NCX—¢ Nel 2 Yne 516500024 |
PLACE_NEAR=U6100.1:12MM NC 3 INc CRITICAL No|_10 =
L —
= NCX—4 [vc OMIT_TABLE NCTXEZ
NCX—2NC No|_12 ;(NC
GND/VSS
~
[=}
BootROM SPI Bus Series Termination
SPI_ALT_IO<3> .,
[PLACE_NEAR=J6100. 950N
PLACE_NEARSJ! MM SPI_ALT IO0<2> ,,
PLACEiNEAR=J6100-7:5M.M SPI ALT MISO -
~ SPI_ALT_MOST ,,
[PLACE_NEAR=J6100.3:5MN
PLACE_NEAR=J MM SPI_ALT CLK ., Sam Card ROM Slave
PLACEiNEAR=J6100.11:5M.M SPI ALT CS L -
PLACE_NEAR=J! . B
WWW AITECHA:Rds: o125 [rosar broze [gerzs B
[ [ 9] 9] 9] 9]
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 1Akl 2 . sPT cso L 1%L 2 SPT_MLB_CS_L s &
PLACEiNEAR=U0500 .H27:50MM 4 4 PLACEiNEAR=U6101 .3:3MM
I/SZDW 1/120W
R6111 11 M R6111 21 MR
o 1 —SPI_CLK R 1 2 e SPT_CLK 1 2 SPI_MLB CLK 37 60
~ PLACE_NEAR=U0500.C26:50MM ;% - 1d PLACE_NEAR=U6100.6:12MM -
1/20wW 1/20wW
CPU Master g R611112 i 4 R6122 SPI ROM Slave B
o uggry—SPI_MOSI_R LAAA 2 e SPT_MOSI 1 2 — SPI_MLB_MOSI .,
PLACE_NEAR=U .D B MM PLACE_NEAR=U6 .5 MM
(SPI_I0<0>) - o 1720w -
R6113 i) R6123 i
o 14 SPI_MISO 151 SPI_MISO R a3 SPI_MLB_MISO .,
®—-mrmw’\//s\%/\/ N PLACE NEAR=UST00. 27 T2
(SPI_IO<1>) 1/20W 1/20W
R6130
“ SPI_I0<2> 1 2 SPI_MLB_IO<2> .,
E 4 PLACEiNEAR=Ub100 3:12MM
1/120W
R6131 Pra
“ SPI_I0<3> 1ARL 2 SPI_MLB_IO<3>
@ - /1% PLACEiNEAR=UGIOO .7:12MM - -
1/ 20w -
201
R6114
o SPI_SMC_MISO 1A3% 2
b4 PLACE_NEAR=U! .M9: MM
I/SZDW
M R621215
R} PI_SMC_MOSI 1 2
ee 21 I = SMC_MOS /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20wW
pe—— ——
SMC12 Master 26 R6116 SYNC MASTER=J92 DEVMLE SN EVEITE 5}
68 31 SPI_SMC_CLK 1 2
[mevg 1;2%ow PLACE_NEAR=U5000.L10:12MM SPI+SWD Debug Connector
M R6117
201
< H M>| D
 m>__SPI_SMC_CS_L 1,22 2 Apple Inc. SCH_NU
4 PLACE_NEAR=U! .K $12MM
175w 8 <E4LABEL>
201 NOTICE OF PROPRIETARY PROPERTY:
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Right Speaker Amps 5
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CODEC OUTPUT SIGNAL PATHS

FUNCTION VOLUME CONVERTER PIN COMPLEX

HP/LINE OUT 0X02 (2) 0X02 (2) 0X09 (9,A)

SPEAKERS 0X04 (4) 0X04 (4) 0X0B (11) GPIO_3
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BUILT-IN MIC 0X06 (6) 0X0D (13,B,RIGHT)
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Battery Connector
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Charger PMIC Bansuri
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2 x1| Al CHGR PHASE 1/200
i
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%%5 5K NC BooT2| B7 CHGR_Boorz R7127 PWRPAIR-3X3
CHGR_BUCK_DH A2 e b D1 | 2 PPDCIN G3H CHGR .
éézow 2 —A3 GATE_Q1 BoOT VR1| G6 BIVEEIHBSIH 1/52‘0!'1 0;15]2 Ee o2 1 N 3
2201 a3 _CHGR BUCK DL A3 |GATE_02 - c c7127 C7125
- CHCR BOOST DL 25 | care 03 BoOT_VR2| €& \c 0.1UF L5 ur 2 CRITICAL CRITICAL BYPASS=07130::1.5mm
_ Tos 10% 1 1 1 1 1
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6 25 I TS _POWER GATE EN _E2 |poWER_GATE_EN PGOOD_VR2 B$<NC J_ 9 cant—rony 2 rant-pory 2 Jon-cemu ? on-cmm  om-cemm
= CASE-D2-SM CASE-D2-SM 0402 0402 0402
CHGR_BGATE F3 |BGATE FB_VR1| G5 P3V3 G3H REG FB - S1/D2 :
D
CHGR_COMP B5 | comp FB_VR2| P3N [
H1__CHGR_LDO_P3V0 <
vu _CHGR CSTN  C3lestw Lp0_320 CHCR_LDoE3Y - slez ||
Lpo_spo| Hds; CHRFBEWs¥o 5
CHGR_CSI P c2 — {NECK
72 —SHERESLE—————CsIP OMIT TABLE [Te
o4 31 20 [Ty LS HIPWR EN E3 |HPWR_EN 1 APN 152S1914 s2[ [7
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NS 10K CHGR PHASE2 MIN NECK_WIDTH-0.2 mn
47 46 4 PPBUS_G3H 171 3 T wIN_LINe_wioTa-0.6 mm | [re—— =
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G_ISNS 35 45 46 4 60

R7201 R7202
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- I2C
CRITICAL - LED Drivers
- V2 Converter (V5A_DS3)
U7600 - V4 Converter (V3.3A_DSW)
SN65go801 PPBUS_G3H 30 35 43 45 47 48 45 50 60 - V5 Converter (V3.3Dx)
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- 1. - ED
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64 16 . A
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/12y X5R-CERM 2 Gnpl_L10 | .
1/16wW
i 05 PMIC_VREF3V3_RC K1 |yrn3.3va enpl D5
WIN LINE WIDTE=0.5 mm _—
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Page Notes

Power aliases required by this page:

- =PPVIN_SO_LCDBKLT (6-8.6V LCD Backlight Input)
- =PP5V_S0_BKLTCTRL (5V Backlight Driver Input)
- =PP5V_SO0_KBDLED (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

CRITICAL
F7700
3AMP-32V-467
PPBUS_G3H

47 46 a3 35 30
50

603-HF VOLTAGE=T2.

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

PPBUS_SO0_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE

C7716 SHOULD BE PLACED MIRRORED

c7718,

C7719 SHOULD BE PLACED MIRRORED

CRITICAL

CRITICAL

PPVOUT_ SO LCDBKLT .,
2 M.M

VOLTAGE 32V

CRITICAL

CRITICAL

—

CRITICAL CRITICAL CRITICAL

1C7726 |1 C7728 [1C7729

——= 2.2UF —— 2.2UF . 2UF
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MT%EE{%LM ] VOLTAGE=TZ.® XWITCH  NODE=TRUE RB160M-60G
= PPBUS SW LCDBKLY PWR 4 > L (4:7771;[%0 L (42 1 1C 071712 DT
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1C7701 0603-1 402
3 4
1c7700 |'R7701 — 9, 001UF T '
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LCD Backlight Driver
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E85 VBUS/VCONN 5V VR

PP5V1_S4SW

VCONN Current Limiters

60 50 35
ERTRTETEY EpBUS G3n
AlB
15281
APN 15251888 Vout = 5.105V ( 5.337V max) T ILIM(min) = 301.5 mA
2 al s -
R7847 crrrrcar 1.8A Max Output TLIM(nom) = 335 mA
10 Z Z FPF2495UCX ILIM(max) = 368.5 mA
5% =
120w 22 ) 15'338-2021; f = 1.25 MHZ o 2o BBPD N1 EN  C3 |oy 5P a3 PP5V1_S4SW_CCl 20 60
| 201 . g VouT| 53
TPSIGJ27183501(:RGT swlt PSVOUT PHASE 1 2 o PPSV1_Sasw 35 50 60 CFET_ILIM1 C2 |ISET CRITICAL
S;IQIZAgl e R PvIN S4_PSvoUT AIN 10 | AVIN OFN swf_2 } prommmRoE PIFE322518 ocrracel €1 HEM VCFET OC Lz 50 aye
c7850 c7848 i
45UF 1+ o | pEr sw| 2 R7853" 'R7856 'R7865 GND Pull-up in U4600 VIN
208 o1 10 10K 3.09K
CRITICAL Ve P5VOUT VoS o 5% N
casED1508M 23 [IX—RSVOUT EN 2 EN 35354283 1zon e Lrzow FPF2495UCX
| psw FB[ > P5SVOUT FB 201, 2201 2201 BBPD_VCONN2 EN _ C3 |on CSP A3
o 29 (T
. F=1.25MHZ PGl ¢ Esvour pcoop vout[ 53
: 9 VCFET ILIM2 C2 |1SET CRITICAL
J_ oo g 3,S8/TR> P5VOUT_SS NO STUFH Vout = 0.8 * (1 + <Ra>/<Rb>) = 5.105V 1 ocrracs| €1
— zZz z & = )
L Y 113K 190 .|'c7851 ,|'c7852 ,|'C7855 ,|'C7856 ,|'C7857 1 c7849 1 c7854 15w A3B
- i - <Ra> 1/zn 1/1ew ——47UF T 47UF T 47UF T 47UF T 47UF 2.20F MF
XW7800 I M, 2 ey 2 ey 2 ey S v 2 v , 2201
A~ ) o cems
c7853 ! 0805 0805 0805 0805 0805 os02-1
1552 a700er '
-4 - R7851" l . .
L - VBUS Current Limiter/OVP IC
17208
w0, 5 60 50 35 _PR5V1_S4SW
P5VIR3V4_AGND NO STUFF NE
. Q7850 T
PP3V3_s4 1.05V S4 Switcher DMN32D2LFB4 57880
B &S SYM_VER_1 FPF2495UCX
28 VBUSFET_EN C3 |on csp A3 PPVBUS_ES85 29 60
(a2 vour| 53 ¢
CRITICAL CRITICAL VBUSFET_ ILIM C2 |1SET CRITICAL
R7836" 1 ocrraGB|_Cl HPM_VBUSFET OC L oD >0
105195 VIN L GND Pull-up in U4600
1/20% U7830 CRITICAL .
M ISL8009B 17830 R78683§ ILIM(min) = 1530 maA g8
s DFN 2.2UH-1.7A-0.1970HM PP1V0O5_S4SW 2 60 s ILIM(nom) = 1700 mA
E85HSMUX USB_EN 2 RITICAL 8 Pl 4SW_SW 1 2 ILIM(m = 1910 mA
o ez 2 202 [D— = = v C ¢ X MIN LINE WIDT! -4 mm ° Vout = 1.051V 201 (max) 910
P1V0554SW_PGOOD 3 6 NN, NECK WIDIHZ0:2 mm PIFEZ0IGLT-SH :
[POR VFB SWITCH NODE=TRUE CRITICAL
. s DIDT=TRUE 'R7831 |1 Cc7835 150mA Max Output
KIP RSI 10 —L_JouF £ =1 MHZ
ND THRM_ PAD 1720w T‘Z 28y -6 B APN 15251888 =
7 ) 2201 §253CFRM CRITICAL ‘7 7 ( ‘; 1 . 8 l l ‘7R )
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1 'R7832 oS NV 1 P1V8S3 PHASE 1 2 PP1VS S3
c7832 R7¢ A . . T TALS3 PAASE rrresazm
-4 §%2PF 1%, 0w *55365%4 1 ¢7820 L c7821 17824 MIN_NECK_WIDTHZ0-1 MM CRITICAL
2 30¥ b zaor = 220 1000PF DIDT=TRUE 107826 ) .
6551 5201 29 20 N 2l T7ur c7825 c7828
2 R a> PR SN M R7820 =47 fiondil B A I
P1V05S4SW_FB o4 04021 10 2 6.3V 200 —T— 200 —T—
I = 5% POLY-TANT ) v
L 1/208 0803 vy v
2.5V SSD LDO R7833
1
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60 59 58 50 47 54 60 MIN_LINE_WIDTH=0.2 MM 2 2 2 2
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B2 B1 Vout = 2.5V L MIN_NECK_WIDTH=0.1 MM 0805 0805
VIN vour = 1 _P1V8_S3 REG FB
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VI ~-330UF = —330UF ~——47UF v, Freq = ? MHz
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SUS Switch

.
1.05V PCH PCIe Switch
49 47 45 41 20 39 30 25 37 3¢ -PPSV_S0
. U8020. ]
314322 _PP3V3_S5 TPS 1
i aa| ¢ |la . pp3v3 sus . €8005:) -
B2 |)VIN vout(| B1 18y yoP
X5R 2 Uu8005
PM_SLP_SUS_L calog TR 02 SLG5AP1471V | 2
2 46 1 ON D|
52 4 10 D> . u8020 = TDFN 0| 3 {§ g PRLVO5_SUS g swen | D
%
3] Part TPS22924C s PCH _PCIEPHY PC 9 |on CRITICAL s| 5 PP1V05_S0SW_PCH PCIE s 12 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 42 40 39 30 25 37 10 PPSV_S0
— 1.05V itch —
¢ PP3V3_S5 TPS22924 C8006 1 .05 PCH SATA Switc
56 58 A2 Al PP3V3_S4 22 23 28 29 30 32 33 50 60 1UF -
B2 |Jvin  vour(|B1 198 vpp PP5V_S0
CRITICAL :(g; U8006 49 47 45 44 40 39 30 25 17 16
PM_SLP_S5_L C2 |on SLG5AP1453V <
52 31 13 m —
GND Uu8o0o0o0 P1VO5S0_RAMP = 7 lcap "%V pl_3 g PP1VO5_SUS o 11 12 16 46 40 51 60 Cc8008 : -
1 — e 1UF —
C?.OO%Q - 3] Part TPS22924C 8007 : . P1V05S0 EN 2 |oy CRITICAL | 5 & PP1V05_S0 68 11 15 16 17 32 44 46 60 16V vop
629% Type Load Switch 1700DF e EDP: 1.656 A Kem Ugo008
%5R 2 10% GND SLG5AP1471V | 2
0201-1 R(on) 18.5 mOhm Typ 10¥ 2 ® u8006 = TDFN I PP1V0O5 SUS
r @ 2.5v 25.8 mOhm Max 201 :_‘—— 5,11 12 16 45 48 51
= C t 2A M 1 Part SLG5AP1453V 16 15 CH_SATAPHY PC 9 lov CRITICAL s| 5 PP1V05_SO0SW_PCH_ SATA o 1160
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 41 10 39 20 25 17 16 _PPSV_S0
B
C8009: -
1}{)1; p— VDD
%%‘é 2 U8009
SLG5AP1471V | 2
= TPEN pl_3 PP1VO05_SUS 5,11 12 16 45 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
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Mobile System Power State Table

Sleep (S3AC) 1 1 1 1 1 1 0
sleep (S3) 0 1 1 1 1 1 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 (G3HOtAC) 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 [Ty S5_PWRGD = ig’mpgggng@ 31 46 48 52

LPDDR power down sequencing support

SOD-962
PMEG1201AESF

PP1V8_S3

NO STUFF
D8170

PP1V2_S3

20 21 46 50 59 60

8 10 19 20 21 46 59 60 69

SUS & S4 Enables

S3 Enables

R8%17
= oo D BMSLE S5 L — PM_SLP_S5_L QO 15 51 51 52 « o> BMIC_V8_EN 1 2
1/52%UW
0201
w2 910 my—BM_SLP_SUS T — PM _SLP SUS L 1w o= w6 sy BM_SLP_Sd4_L
BASETIRU NO STUFF
A
D8115
Dzoli
RB521E8—30|—Z D
X NO STUFF
1
p1 EN D R8116
v8S3_EN | RS
NO STUFF 3:220»,
R8115* 2201
1K
5%
1/20W
2012
$ 2 a{P1 E — Pl E o s
e L S ey = P LVES3 BN -
NO STUFF
S0 Enables |r¢8lle
w6 PM_SLP_S3_L — 9
63113 (I 2 @ERM-XSR
A 0201
D81822§ D81812S D810§D§>E
RB521ES-30 RB521ES-30 RB521ES-30 Z =
K
P1 _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
Lo L o y o s Pr;?Kvsg EN o — BSVSQ_EN oo
22 P1VO5S0_EN _— PI1VO5S0_EN  gvmy s =
MAKE_BASE=TRUE —
2 P E — P E i 52
o s 3\@3%0“_%“_ 3v3S0_EN oD
2 P1 E — Pl E i 52
e P e oy = F L 2S0EL g -
NO STUFF
85 1C8186 1C8184 1C8187
1UF == 0, 1UF = 0;lUF  —= 0. 1UF
ERM X5R 2 @ERNM-XSR 2 @ERN-XSR 2 @ERN-XSR _—
0201 0201 0201

-||_

=TmC DATES0s sosord A

S——
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3

ILCD PANEL INTERFACE

(eDP) + Camera (MIPI)

75 60 47 38 30 _PP5V_S4
-
VDD
u8300
SLG5AP1443V .
R8315 1CD PWR SLEW 7 TDFN ol 3 Optional Sense R
goes here
+ 1» g@—EDP_PANEL_PWR 18,\'/@5\/1(2 PANEL_P5V_EN 2 CRITICAL | 5 PP5V_SOSW_LCD - o 55 _ugp PP5V_SOSW_LCD
1%
1/32w GND
0605 ®
1C8311 |r1C8312
R8317 D8317 1C8315 [:¢C8309 —L-0.1UF —- 10UF
6-98K G 1 4700PF T, 18 T, 8%
1 2 PANEL_P5V_EN_D ) Tos 2 X5R_CERM 2 X5R-CERM
A 2 SiRVepRu |2 x7m 0201 04027
1/Mzew RB521ES-30 0201-1 201 8310
01005 . $3# %% pp3v3_so0 Tg522904 PP3V3 _SOSW_LCD
whiy csp MENRENR WIBTH=0: 30MM
R8316 = e Al lyin vour| A2 VOLTAGE=3. 3V :
26.7K CRITICAL)|
1 Y PANEL_P3V3_EN Bl
’\/1\!\/ N o u8320
/
Vi 1 (1280316 C§3010 1 o Part TPS22904
—L1_0UF . OUF ——
D8318 T }%(ERYCERM Gig{z N Type Load Switch
R18.31]I€8 2501 0201-1 0201-1 R(on) 75 mOhm Typ
LAAAZ PANEL_P3V3_EN_D K @ 2.5V 110 mOhm Max
1/;3:‘21»1 RB521ES-30 Current 500mA Max
01005 —_-:

LCD

s3 1 DP_INT_ HPD

'R8
1M

5%

1/2

ME
2201

75
3 12
5 31

Panel HPD & AUX strapping

1

2

2.0K
5%
1/20W
201

0
R8381"
2.0K
5%
1/20W
MF
201,

CRITICAL

J8300
CFPA342-0250F
F-RT-SM-A

T_SO0_LCDBKLT

(B 1+ 31 34 36 68 7

Per NF request

1C8301

18PF

5%

16V

2 CERM
01005

o3 ° 54
O
. ° 52
50
49 o O 18
47 o O
46
o)
45 O vy
3]0 o
)
g
41 o) O30
5315 _EDP_PANEL_PWR 39 C)C 38
37 O
7 25 oy MIPI_CLK CONN_P 3510 o128 MIPI_CLK_CONN_N g :: 7
o 34
1+ 2 ¢opm_MIPI_DATA_CONN_N EEN DS MIPI_DATA_CONN_Pgym - 7
31
PP5V_SO0_ALSCAM F N5 _Og > BRVO,
o s --DP_INT_ML_C_P<0> Cc8320"7| s T ML pZ0 # - >71° 28 SMBUS_SMC_1_SO_SDA
- (R === 72 en 36 3 a1 SMBUS_SMC_1_s0_s1] Ot5e _SMC_1_50_
0.1UF ! | x5R-cer801 [mavrg 510 o I2C_CAM_SDA oo
» mD—L12C_CAM_SCK O [ |24 EDP_BKLT P
« s my—DP_INT_ML_C_N<0> C8321 1|2 DP_INT MI,_N<0> I 23| 50733 = = 136t
| To 7 21T° 6 SMBUS_SMC_0_S0 .
0.1UF | | 88 cediB61 72 3 3 Cory—SMBUS_SMC_0_S0_SC o [20 I2C_BKLT_SCL
19 o am «
e s p>-DP_INT_ML_C_P<l> C8322 1|2 DP_INT MIL_P<1> o e (gD—L12C_BKLT_SDA =10 o 22 LCD_IRQ L BTD 15 o
0.1UF | I 33 _cedgb1 519 6 16 DP_INT_ML_N<O0> .
O |14 LCD IR t in J92 f1
<1> 1 2 <1> 13 o Q not in ex
o s D—DP_INT ML C_N<1 CS3oszFH I e DP_INT_MI,_N<1 =T o ¥] DP_INT ML, P<1> ., o
. X5R-CERE01 579 o0 DP_INT ML_N<2> ;4
e s my-DP_INT_ML_C_P<2> C8324 1|2 ¢ DP_INT MI_P<2> I 719 o8
0.1UF | | X3 _cerdf01 510 516 DP_INT ML _P<3> ., .
O 4
o s py—DP_INT ML _C_N<2> C8325 1|2 DP_INT ML _N<2> 55 66 EIDS DP_INT AUX N ;e
0.10F | I 3% _ceii8¥y 2+ 15wy DP_INT_HPD g0
« s my—DP_INT_ML_C_P<3> C8326 1 Ili . DP_INT MI,_P<3> 53 6 L | C83001:
0.1UF | I X3R_cerigd1 1000&?85 ]
100v
o s @ DP_INT_ML_C_N<3> C8327 1|2 s DP_INT_ ML_N<3> 518S00013 XTR-CERM 2
0.1UF | I 338 _ceiB01
o s DP_INT AUXCH C_P C8328 1|2 e s DP_INT_AUX P
@ 0. 107 | I BT cobe¥s 1
R - Bottom side contacts used =
o s, DP_INT AUXCH_C_N C8329 1|2 DP_INT AUX_N a3 66 Pinout reversed from flex
<D g 67
0.1UF ! xSR-cERIZ01

3 s PP3V3_S0
3%

6s 53 DP_INT AUX N

es ss DP_INT AUX P

301

ow

NO_XNET_CONNECTION=TRUE
'R8303
1M

37

1/20w
ME

2201

NO_XNET_CONNECTION=TRUE
'R8302
1M

5%

1/20w

ME
2201

S——
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OMIT TABLE

PP3V3_SOSW

S1X

54 56 59 60

BOM OPTIONS

NAND_ DENSO,NAND_ DENS1,NAND VEND,NAND LITHO,NAND_ DIE,NAND TYPE:TOSH_128GB_1X 64GBIT

NAND_DENSO,NAND_ DENS1,NAND VEND,NAND DIE,NAND TYPE:TOSH_128GB_1Y 64GBIT

NAND_ VEND,NAND_ DENS1,NAND_ TYPE:TOSH_256GB_1Y_ 128GBIT

NAND_VEND, NAND_DENSO,NAND_TYPE:TOSH_512GB_1Y_128GBIT

NAND_DENSO,NAND_DENS1,NAND_ LITHO,NAND DIE,NAND_ TYPE:SAND_ 128GB_1X_ 64GBIT

NAND_DENSO,NAND_DENS1,NAND_DIE,NAND TYPE:SAND_ 128GB_1lY 64GBIT

NAND_DENS1,NAND_TYPE:SAND_256GB_1Y_ 128GBIT

NAND_DENSO,NAND_TYPE:SAND_512GB_1Y_ 128GBIT

o I =PCIE_SSD_R2D_P<0> I3 [rx0_P TESTO| L6
o I =PCIE_SSD_R2D_N<0> K3 |RX0_N 4 TEsT1| H4
G5 1 1
o @@>—=PCIE_SSD_R2D_P<l> L3 |rx1 P TEST2 44 R8446 |'R8444
> =PCIE_SSD_R2D_N<1> 3 |px:_ TEST3| HS R8445 10K 10K
o RX1_N S1X_STBY EN LAAA2 220w 3720u
—pCTE D D2R P<0> 410 1|2 o o =PCIE_SSD_R2D_P<2> N3 [rx2 P L ,50 ,561
64 — —_— e — =
GND_VOID=TRUE () 1 yF | | 108, xor 5237 o O PCIE_SSD_R2D_N<2> P3 [Rx2_N sTBY_EN| W5 e L
=PCIE_SSD_D2R_N<0> Cc8411 I’Zﬁﬁj— o [y =PCIE_SSD_R2D_P<3> R3 |rx3 P VIN prwpAC4 SSD VIN PWRFAIL WARN L
o = =PCIE D_R2D_N<3> T3
ND_VOID=TRUE § 1qF | | 108, von 6537 o c 58 M3 RX3_N PFW* | AB3 SSD_PWRFAIL_WARN_L
PCIE_SSD_D2R_C_P<0> T1|TX0 P
@ =PCIE_SSD_D2R_P<1> 413 1|2 - -
“ ND_V ID:T(R:U§ 0 fUF P I s« PCTE_SSD_D2R_C_N<O0> R1|1x0 N
° B G1 SSD_JTAG_MASTER_NRST
PCIE_SSD_D2R_C_P<1> Pllrx1 p MASTER_TAP_NRST >
=PCIE_SSD_D2R_N<1> C8412 1|2 - TXL) F1 D_JTAG_MASTER_TCK
<o —_-——|GND VOTD=TRUE |—I10% 37 4« PCIE_SSD_D2R_C_N<1> Nl|qx1 x MASTER_TAP_TCK SSD_JTAG_MAS C .
R 0.1UF 108 xsr 833% - MASTER TAP_TDI| F3 SSD_JTAG_MASTER_TDI 59 PP1VE S0SW SSD COLD
_PCIE SSD D2R P<2> C8414 1|z <« PCIE_SSD_D2R_C_P<2> Ml|rx2 p MASTER_TAP_TDO| C3 _JTAG_MASTER_TD! 55 177350 34 56 30 99 60 64
o @——-—ﬁ,—ﬁv TO=TRUE ( _1QF I—m s PCIE_SSD_D2R_C_N<2> 1Ll|rx2 n MASTER_TAP_TMS| F2 SSD_JTAG_MASTER_TMS 55
PCIE_SSD_D2R P<3> K1 = :
o =BCIE_SSD_D2R_| EI%D> VOID*TRUE41 - Z10% €.3V : PCIE_SSD_D2R g N<§> J1 :iiip STAVE_TAP_TCK| DL IP_SSD_JTAG_SLAVE_TCK 1 CPEAZ%ZEAR U400.28:3- on
- - 0.1UF CERM-X5R 0201 N SLAVE_TAP_TMs| E1l TP_SSD_JTAG_SLAVE_TMS 0.220F
w“ =PCIE_SSD_D2R_P<3> C8417 1|2 70 gy 5 — L SISLESD 22 fve S &%
< — o GNDVOID-TRUE (_jyp |l 10 37 60 30  PP2V5_SOSW_SSD T9 | veH X685 CERM
. CERM-X5R 0201 FUSE vDD1| RA7
o @oy_=PCIE_SSD_D2R_N<3> C8416 1|2 o7 oo gy gy —EELVL SOSW SSD :Z FUSE_vDD2| AB6 =
ND_VOID=TRUE 0.1UF | (l:%RM_XSR 828‘1/ U8 ]VPTX FUSE_VDD3 AB7 L
66 64 12 PCIE CLK100M SSD P K5 | REF_PAD_CLK_P ATEST| G2
R8410 o 601z PCIE_CLK100M_SSD_N J5 | REF_PAD_CLK N PERST*AB4 SAK_SSD_PCIE_RESET L o J_
PP1V8 SOSW SSP COLD 57 25 50 54 56 56 39 60 1 200 , PCIE_SSD_RESREF_R T7 | RESREF PCIE_CLKREQ+(2B2 SSD_CLKREQ L {oUD 12 =
1%
1;Mlz§w AVDD( I;Z Fplva SOSW_SSD_COLD 22 2339 38 RS 41%0
N N = 1 2 PPIV1_SOSW_SSD . .. ... s eo
R8447 R8413 55
1
g0k ' 3100k
1/20W 1/20W se SSD_I2C_SCL F4 l12c_scL XTAL_BYPASS| RO SSD_OSC_BYPASS 201
56 2201 se SSD_TI2C_SDA F5 | 12¢c_spa POR_BYPASS| R10
@ [T SMC_OOB1_R2D_ L Y1 | UARTO_RX VREFINO| M9 >
2 (OO SMC_OOB1_D2R_L Y2 | UARTO_TX VREFIN1| N9
o1 35 25 [T S1X_DEBUG_UART_R2D H1|yarT1 RX VREFOUTO| M0 o/ o
64 59 23 GO S1X_DEBUG_UART D2R 02 | yarT1 TX vREFOUT1| NLO oo £
4 PP1V8 SOSW_SSD_COLD SSD_SPI_MISO ADL fsp1_miso Nel M6 ine
39838 SSD_SPI_MOSI AC3 | SPT_MOSI
l SSD_SPI_SCLK ABl |SpT SCLK XTALI| N5_ e sa 17 SYSCLK_CLK12M SSDSYSCLK CLISIZM SSD 17 54 64
NAND_DIE |NAND_LITHO| NAND_ DENS1| NAND DENSO | NAND_VEND SSD_SPI_CS_L __ AD2|spr csn xTaLo| M5 v - _ =
'R8487 'R8486 'R8485 'R8484 'R8483
1K 1K 1K 1K 1K 6459 23 [T SSD_UART_BOOT_L B3 |gp1o0 (IPU) B
320w 320w 320w 320w 220w 50 D_CORE_SHMOO<0> F6 |gpIOl vi NAND CONFIG’ StrapS
L 561 L5561 L5561 L5561 L5601 s SSD_CORE_SHMOO<1> C3|gpr02 ad \ . v
SSD_GPIO<3> c2 | gp1o3 pvss| | U1 OM GROUP
SSD_GPIO<4> H6 | GpTO4 uld NAND:TOSH_128GB_1X_64GBIT
SSD_GPIO<5> D3
SSD_GPIO<6> G6 zzg: PAVDD| V14 PP1V8 SOSW SSD COLD ﬁ gg §§ NAND: TOSH_128GB_1Y_64GBIT
SSD_GPIO<7> E3 [gp107 NAND:TOSH_256GB_1Y_128GBIT
J6
Nex—26 | cpTos :
60 59 56 s PP3V3 SOSW_S1X o NC D2 | gp1O9 NAND:TOSH_512GB_1Y_128GBIT
K6
Nex—=é fepIo10 NAND: SAND_128GB_1X_64GBIT
1C8430 |:1C8431|:C8432
100.%1[31:* — 100.%1[31:* 210.%0[31:* 228 |gpro_3_3_vDDIO L NAND: SAND_128GB_1Y_64GBIT
2 853V 2§53V 2 83V NC %3] GPIOHVO NAND: SAND_256GB_1Y_128GBIT
0201 0201 0201-1 s Cy—SAK_SSD_COLD_BOOT L ¥4 |GpIonvl
_L NAND:SAND_512GB_1Y_128GBIT
SSD NAND Parts
. PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
**S1-X GPIO[10:1] IPD**
998-7360 2 NAND, 19NM, 64GX8 , MLC, RAW, 64G , 2-CH, LGA60 Uu8801,U8810 CRITICAL NAND_TYPE:TOSH_128GB_1X_64GBIT
VENDOR NAND VEND(GPIO3
—VEND( ) 335500004 2| o, moccrs ooz, zc, sace, 1w, 2. 2v,z0n00 | USB01,U8810 CRITICAL | wmn vosromn s2s0m 1x sscore
TOSHIBA 1
33551031 2 NAND, TOGGLE DDR2,2CH, 128GB, 1YNM, 3.3V, LGA60 Uu8801,U8810 CRITICAL NAND_TYPE:TOSH_256GB_1¥_128GBIT|
SANDISK 0
33551032 2 NAND, TOGGLE DDR2,2CH,256GB, 1YNM, 3.3V, LGA60 U8801,U8810 CRITICAL NAND_TYPE:TOSH_512GB_1¥_128GBIT|
DENSITY NAND DENSO (GPIO4) NAND DENS1(GPIO5) 998-7361 2 NAND, 19NM, 64GX8 , MLC, RAW, 64G , 2-CH, LGA60 Uu8801,U8810 CRITICAL NAND_TYPE:SAND_128GB_1X_64GBIT
Too0n — — 33551044 2 | wawo,mocere ooz, 2cH, 64c, 1y, 3.3v, TGR60 U8801,U8810 CRITICAL | o rersssmo_iz6m iv_sicor
NAND, TOGGLE DDR2,2CH, 128GB, 1¥NM, 3.3V, LGAG0 B NAND_TYPE:5AND_25668_1¥_126G8T1]
256GB 0 1 33551041 2 U8801,U8810 CRITICAL
512GB 1 0 33551045 2 NAND, TOGGLE DDR2,2CH,256GB, 1YNM, 3.3V, LGA60 Uu8801,U8810 CRITICAL NAND_TYPE:SAND_512GB_1¥_128GBIT|
LITHO NAND_ LITHO(GPIO6)
—
1X 1
1y 0
DIE SIZE NAND_DIE(GPIO7)
64Gb 1
128Gb 0
# NAND_CH (GPIOS8)
8 (X56) 1
4 (J92) 0
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OMIT TABLE

ANIO ALE F18
ANIO CLE D19
ANIO_DQS N B20
ANIO DQS P A20
ANIO_ T0<0> B22
ANIO_IO<1> A23
ANIO_I0<2> B21
ANIO_ TO<3> A22
ANIO_IO<4> A21
ANIO_IO<5> B18
ANIO_IO<6> Alg
ANIO_ TIO<7> C18
ANIO_NCE<0> E23
ANIO_NCE<1> D22
ANIO_NCE<2> E22
ANIO_ NCE<3> D21

NC E21

NC D20

NC E20

NC E19
ANIO_NRE N B19
ANIO_NRE_P Al9
ANIO_ NWE D23

NC D18

NC E18
ANI1 ALE D25
ANI1 CLE D26
ANI1 DQS N E28
ANI1 DQS P E29
ANI1_I0<0> G28
ANI1_IO<1> J29
ANI1_I0<2> G29
ANI1 TO<3> 129
ANI1_I0<4> J28
ANI1 IO<5> B26
ANI1 I0<6> c26
ANI1 IO<7> B25
ANI1 NCE<0> J25
ANI1 NCE<1> J26
ANI1 NCE<2> H25
ANI]_NCE<3> H26

NC G25

NC G26

NC F25
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64 60 55 58 5554 50 23 T7 o=~ "7
1 1 N
‘R8803 R8802 §E%E2 <
1 1 1 .
]2:1{87%20 ]2:1{87%21 PLACE_NEAR=U8821.5:2.0MM 15081(804 10K %?OK Gozv vee
. . = . H . 5% 1/20w 2
5 5 w| PLACE_SIDE=TOP — . 1720w e Aoelo1 8800
1/20w 1/20w —
ME ME + 1C8821 ME 2201 2 1 64MB-SPI
2201 2201 Ug8821 -_— (1)0'%01UF 2201 - W25Q64FWBYIG-MX25U6435F
SN1111039AIDPK TZ oy " SSD_SPI_SCER |crx/scix CSP pr/si| D2 SSD_SPI_MOSFmm s
UQEN 0201 B3 SSD_SPI_MIS
Pain) SSD_I2C SDA] 6 |y, appol-4 D SSD_SPI_CSAB {cs+ possop == SSD_SPI_MIS@mm =
SSD_I2C_SCL cB8 OMTT_TABLE nel AL s ine
Poirn) Llscr ALERT3— X NC 58D _SPI WELE e ne| Bl L nc
SSD_SPI_SI823 JHoLD*/RESET* NC_XCi NC
GND D
NC|
NC AALl ¢ TXNC
o AM4 NCL———x NC
NCX—=——N¢ B4
Fl NCL———X NC
NC ¥———N¢ c4
Nex—E4 we o D4 ne
net P4 ne e waoren 002 oo SENC pATe10707/2013

vss SSD NAND Flash & ROM
<SCH_NUM>|D

Apple Inc.

= <) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY: P —
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 88 OF 130
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED 58 OF 75

8 7 6 5 4 3 2 1




7

6

SILEGO GREEN PAK3 FOR POWER SEQUENCING,

LPDDR2 1.2V & 1.8V LOAD SWITCHES FOR SEQUENCING, SR SUPPORT PART SLG5AP1531V
6 37 33 22 17 16 15 13 11 8 LESVI_BD 17 MOHM TYP
BB R (ON)
PP3V3_S5 20 MOHM MAX
- 46373322 318 R B A 4y
VDD CURRENT 2.5A MAX
Uu8920 -
SLG5AP1531V - brscHargs | 650HM TYP
SSD_P1V2 HOT_SW_CAP TDFN 3 PP1V2 S3 VDD 850HM MAX
U8902
i s _SAK_SSD_P1V2_EN 2 | oy CRITICAL 5 PP1VQ2_ SOSW_SSD_HOT so 50 60 SLGSAP1531V
oD . %gcsglféu:UBMo. 5:2.0MM SSD_P1V8_HOT_ SW_CAP7 |cap TDFN 3 PP1V8_S3
NOSTUEF ® 1.0UF SAK_SSD_P1V8_EN 2 | oy CRITICAL PP1y8_SO0SW_SSD_HOT
1C8970 2%, 64 59 oN s
I 2 g PLACE_NEAR=U8902.5:2.0MM
—_ 210'%0UF — 5361-1 GND. 1C895
2 83V = © 1.0UF
0201-1 — NOSTUFF 20%
= 1C8972 EE
ey PRIVESS == 2a00F
75 75 60 59 31 47 2 x5R —
0201-1 =
PP3V3_S5 =
S
-
PP3V3_S5
VDD SRR R T F E
U890l
ssp_p1vz_coLp_sw_cap _ |SCCOARAP3TY
— - - = 7 |cap TDEN p| 3 PP1V2 S3 5 10 19 20 21 46 52 59 60 69 -
w2 _SAK_SSD_SR_P1V2_EN 2 | oy CRITICAL (| 5 ppi1v2 SOSW_SSD_COLD w0 VDD
GND PLACE_NEAR=U8901.5:2.0MM 08903
1C8951 SLG5AP1531V
N 203 0UF SSD_P1V8_COLD_SW_CAP 7 |cap TPFN | 3 PP1V8 S3
6.3V
2 KR « s _SAK_SSD_SR_P1V8_EN 2 | oy CRITICAL
NOSTUFF L GND
1 C8971 - -
L7 our
-1 20%
6.3V
2 x5R —
0201-1 NOSTUFF -
L 1C8954
L —L 1. 0uF
-1 20%
2 6.3V
X5R
0201-1

SSD 1.1V Discharge FET

60 57 56 54 so _PP1V1 SOSW_SSD

D CRITICAL
R8955 = Q8950
5o _SAK_SSD_P1V1 DISCHARGE 1 AlAOKA 2 SAK_SSD_P1V1 DISCHARGE RC 1| G BSG£8472DB
5%
1/MzFuw S
201

1C8955
L 0.010F

10%

10v
2 X7R-CERM
0201

i

so | SAK_SSD_P1V1_DISCHARGE_FB

'‘R8951 |'R8958
0.2

1%
1/6W

BTB DEBUG CONNECTOR

CRITICAL

46 37 33 22 17 16 15 13 11 &

PP3V3_S5 a1

SAK_SSD_P1V8_ EN 59 64
SAK_SSD_P1V2_ EN - 59 64
AK D_P1V1_DISCHARGE 59
15 13 11 8 PP3V3_S5 ol ol
3 60 59 51 47 | A= OMIT TABLE
S o @ CRITICAL
R8992" <22
10K 538
17200 588
2012 U8990
SLG46721V
1 lvop STOEN  pr0(17)|_17__SAK ssp_coLp BoOT L ”
15 (Iw)—SSD_RESET L 2 lep1(2) GpIO(16)| 16 SAK SSD_SR_P1V8_ EN 59 64
PAK_SMC_RESET 3 lepro(3) VER 1 Gpro(15)|.15 SAK SSD P3V3 DISCHARGE FB 59
R_EN_L 4 lep1O(4) GpIO(14)[ 14 AK_SSD_SR _P1V2_E 59 64
50 oM SAK_SSD_PP1V1 EN 5 lep1O(5) GPro(13)| 13 SAK SSD P1Vl DISCHARGE FB 59
o 15 OO SSD_PWR_EN 6 lcP1O(6) ~ ~ & GPIO(12)|. 12 SAK SSD_P2V5LDO_P3V3S1X EN 50 59
- SAK_SSD_PCIE RESET L 7 lep10(7) %%g GND(11)[ 11
oA A
A
IWECRY) =3
| oo
2
SAK_PP1V8 REF_P1V
3 SAK_SSD_P3V3 DISCHARGE
SAK_SSD_P3V3 NAND_ EN oo
—
SMC RESET L 53 08990 PP1V8_SOSW_SSD_HOT s 5 «
37 3 D = — — DMN32D2LFB4 N BLACE NEAR=U8990.10:2.0MM
'[;“ s DFN1006H4-3 R8991 BLACE NEAR=US980:10:2:0MM
SYM_VER_1 82K —
5%
1/20w
2 Zggl

PART NUMBER

DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

343500030

IC,SLG4AP4547V,PWR RAIL SEQUENCER,STQFN-20

U8990 CRITICAL

WWWAITE(:SI§ID1 B&U Discharge FET

59 _SAK_SSD_P3V3 DISCHARGE 1

= 75 73 60 53 51 47

50 50 __SAK_SSD_P2V5LDO_P3V3S1X EN Bl

PP1V8 SOSW_SSD_COLD

GND

7

17 23 50 54 56 58 59 60 64

PP3V3_SOSW_S1X

R8965
10K

5%
1720w
MF
201

o S1X 3.3V Load Switch

U8999
TPS22904
vIn ® vour,

CRITICAL
oN

54 56 60

PP3V3_SOSW_SSD

2 SAK_SSD_P3V3 D

1

so| SAK_SSD_P3V3_DISCHARGE_FB

1%
1/6wW

J8910 '‘R8918
4.7K
DF40C-10DP-04V-51 5%
M-ST-SM 1/20w
12 MF
2201
1 R8921
4.7K
54 SSD_JTAG MASTER TDI 2 00 1 54 SSD _JTAG MASTER TDO 1 2
54 SSD_JTAG_MASTER TMS 4 o xe! 3 sa SSD_JTAG MASTER NRST 5%
R8922 1/20W
54 SSD_JTAG MASTER TCK 51 5 o2 SSD_UART_BOOT L U 22 50 o 1.7% bt
64 60 59 58 56 54 50 23 17 PP1V8 SOSW SSD COLD 81 6 o2 S1X_DEBUG_UART_ R2D 23 54 64 1A N 2
64 54 23 S1X_DEBUG_UART D2R 10 00 9 L.
MF

'‘R8961
0.4

'‘R8968
0.4

|_D CRITICAL
J e 08960 SSD 1.2V/1.8V HOT protection diode
SCHARGE _RC 1| 6 — BSG£8472DB NOSTUFF
D8900
S SOD-962
-l 0 5955 _ PP1V2 SOSW_SSD_HOT a Il>‘|Lr< PP1V8_SOSW_SSD_HOT 56 59 60
PMEG1201AESF

S——
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"G3Hot" (Always-Present) Rails 3.3V Rails
0 50 49 0
PPBUS G3H PPBUS_G3H S0 35 43 46 47 45 43 50
R = FIN LINE WiDTESO 8 T T ar ar 1y 1e k PP3V3 S5 PP3V3_S5
MIN NECK_WIDTH=0.2 mm 7535 &8 83 41 — HIN LINE WIDIR-0. Wi VOLTAGE=3.3y
;) TRUE o
— PPBUS G3H 30 35 43 46 47 48 49 50 60 PP3V3 S5
=  —
— PPBUS G3H 30 35 43 46 47 48 49 50 60 —  pp3V3 S5
— PPBUS G3H 30 35 43 46 47 48 49 50 60 —  ppP3V3 S5
=  —
— PPBUS_G3H 30 35 43 46 47 48 49 50 60 —  PP3V3 S5
=  —
— PPBUS G3H 30 35 43 46 47 48 43 50 60 —  pp3v3 S5
— PPBUS_G3H 30 35 43 46 47 48 49 50 60 — pp3v3 S5
—————— >  —
— PPBUS_G3H 30 35 43 46 47 48 49 50 60 —  PP3V3 S5
=  —
— PPBUS_G3H 30 35 43 46 47 48 49 50 60 —  ppP3V3 S5
— PPBUS_G3H 30 35 43 46 47 48 49 50 60 — pp3v3 S5
PPBUS_G3H
—_ 30 35 43 45 47 48 43 50 60 — pp3v3 s5
— PPBUS_G3H 30 35 43 46 47 48 49 50 60
60 43 42 _PPVIN G3H P3V3G3H — PPVIN G3H P3V3G3H 42 43 60
= MIN LINE WIDTA=0.6
MIN NECK WIDTH=0.25 mm
VOLTAGE=8. 6V
 BASETRUE
45 44 35 PPB H, MPUTT — PPBUS_S5_H MP TI 44 45 46 48 60
ERER = MIN LINE WIDTH-0.6
_wIpT=o 25 mm
5146 29 28 27 18 15 14 11 5 _PP3V3_SUS — PP3V3_SUS
RUE 60 _— MIN_LINE

H; MPUTI.

PPBUS_S5_HS_COMPUTING_ ISNS 35 44 45 46 48 60

35 44 45 46 48 60

1113 15
511357305

1.8vV/1.5V/1.2V/1.05V Rails

1617 22 33 37 46 47
s

60 59 52 50 46 21 20 _PP1V8 S3

1113 15

511357305
1113 15

511357305
8 11 13 15

5159 60 73
1113 15

511357305
1113 15

MIN NECK T

511357305

8 11 14 15

PP1V8_S3

17,22 33 37 46 2A max supply
17 22 33 37 46 47

17 22 33 37 46 47

1617 22 33 37 46 47
s

16,17 22 33 37 46 47
16,17 22 33 37 46 47
16,17 22 33 37 46 47

16,17 22 33 37 46 47

60 46 40 17 11 8 _PP1V5 S0

MAKE_BASE=TRUE

— PP1V8 _S3
— PP1V8_S3
— PP1V8_S3

— PP1V8 _S3

PP1V5_S0

18 27 28 29 46 51 60

MIN_LINE_WIDT)

3
MIN NECK WIDTH-0.17 mm

S0

PP1V5_S0

PP1V5_S0

— PP1V2_S3
”_E PP1V2_S3
— PP1V2_S3
— PP1V2_S3
— PP1V2_S3

— PP1V2_ S3

PP1VO05_SUS

.05V
MAKE_BASE=TRUE

PP1VO05_SUS

PP1VO05_SUS

PP1VO05_SUS

PP1VO05_SUS

PP1VO05_SUS

PP1VO5_SUS

PP1VO05_SUS

PP1VO05_SUS

IlmmHmmHm

PP1VO5

05
MAKE_BASE=" TRVE

PP1V05_S4SW

PP1VO5_S0

- 05!
MAKE_BASE=" TRVE

PP1VO5_S0

— PP1VO05_S0
— PP1VO05_S0
— PP1VO5_S0
— PP1VO05_S0
— PP1V0O5_S0
— PP1VO5_S0
— PP1VO5_S0
— PP1V0O5_S0
— PP1VO5_S0
— PP1VO05_S0

PP1V05_SOSW

MIN_LINE_WIDTH=0.

MIN Nscx’wm-m 0.2 MM

VOLTAGE=1.05
MAKE_BASE=" TRUE

PP1V05_SOSW

PCIE

PCIE

PP1V05_SOSW

SATA

SATA

USB3

PP3V3_SUS 811 14 15 18 27 28 29 46 51 60
PPB! H, )MPUTING ISNS
US S5 _HS COMPU 35 44 45 46 48 60 PP3V3_SUS 811 14 15 18 27 28 29 46 51 60
PPVBUS_ES85 PPVBUS_ES85
60 50 29 T Sy v 29 50 60 —_PP3V3 SUS 8 11 14 15 18 27 28 29 46 51 60
MIN NECK WIDTH=0.1 MM —_PP3V3 SUS 811 14 15 18 27 28 29 46 51 60
“‘“‘Ef‘“sg T“’gﬁs —_ PP3V3 SUS 811 14 15 18 27 28 29 46 51 60
— PPVBUS_E —_—
= 250 00 —_ PP3V3 SUS 969 60 59 52 46 21 20 19 10 ¢ _PPIV2 S3
= S0 o % % %
35 33 33 -PEDCIN G3H = PPDCIN G3H 28 20 35 43 60 — __PpP3V3 Sus 511 14 15 18 27 28 25 46 51 60
B = o —
MIN NECK WIDTH-0.3 Mt —__PP3V3 sus 51114 15 15 27 25 29 46 51 60
:g;ggi;%m — __PP3V3 SUS 511 14 15 18 27 28 29 46 51 60
PPDCIN G3H 26 25 35 43 60 — __PP3V3 SUS 811 14 15 18 27 28 29 46 51 60
— PPDCIN G3H 28 29 35 43 60 —__PP3V3_ SUS 511 14 15 18 27 28 29 46 51 60
— PPDCIN G3H 28 29 35 43 60 —__PP3V3_ SUS 8 11 14 15 18 27 28 29 46 51 60
— — __PP3V3 SUS 811 14 15 18 27 28 29 46 51 60
4237 3 _PP3V3 G3H — PP3V3 G3H 17 28 30 31 32 33 34 37 42 43 —
B = u
&8
60 51 50 33 32 30 29 28 23 22 _PP3V3 S4 — M;ngi WSI?“_ eSS ST 22 23 28 29 30 32 33 50 51 60
MIN NECK WIDTH=0.20MM RUE
1729 30 3132 33 34 37 4z a3
1728 30 3132 33 34 37 4z a3 ) — PP3V3 sS4 22 23 26 29 30 32 33 50 51 60
1m0 a1 e a3 5 3 4z s — _PP3V3 S4 22 23 26 29 30 32 33 50 51 60
17 28 30 31 32 33 34 37 42 43 — _PP3V3_S4 22 23 26 29 30 32 33 50 51 60
B =
17 28 30 31 32 33 34 37 42 43 PP3V3_S4 22 23 26 29 30 32 33 50 51 60
i
PP3V3 S4 22 23 28 29 30 32 33 50 51 60
3720 30 3132 33 34 37 4z a3 %8 BRAv0s sus
17 28 30 31 32 33 34 37 42 43 PP3V3 S4 22 23 20 25 30 32 33 50 51 .
& ?
17 28 30 31 32 33 34 37 42 43 PP3V3 S4 22 23 26 29 30 32 33 50 51 60
i
29 20 82 _PP3V3R3VO AON — PP3V3R3V0 AON 26 28 29 34 41 43 60 AI C 1 R
R = T E I I l '
L] L}
PP3V3R3VO_AON 26 28 29 34 41 43 60
PP3V3R3VO_AON 26 28 29 34 41 43 60
PP3V3R3VO_AON 26 28 29 34 41 43 60
PP3V3R3V0 AON 26
T e s e s 1y 13 I°_PP3V3 S0 p— PP3V3_ SO 2°11 12_13 15 17 18 23 24 29 32
PP3V3R3VO AON B REEB:R — HIN LINE WIDT VOLTAGE=3 .3V $5%34M35736 0 1618772576077
V3R3VO AON MIN NECK WIDT! E_BASE=TRU} 60 50 29 _PP1VO5 S4SW
PP - o
A" 26 28 29 34 41 43 60 100 maA
PP3V3R3VO_AON
2628 29 34 41 43 60 —__PP3V3 S0 811205 15 17 18 23 20 29 32
—— snERBRRREY
—=EB3V3 S0 MR R R
PPVRTC_G3H —_— PPVRTC_G3H 8 12 13 46 60 f— 75
R = TN LINE wIom-e-¢ T p——=—2E3V3 SO R R ke
MIN NECK WIDTH=0.2 MM —  pp3v3 S0
VOLTAGEHBY —— 60 73 75
HAKE_BASE=TRUE —  PP3v3 S0 B A e
— PP T H —_—
VRTC G3 512 13 45 6o PP3V3 S0 LN, PRIV0S S0
5V Rails PP3V3_S0 3113030858088 %20 g 5
PP3V3_S0 3%11%22%3%8723%18%2%20%20 a2
PP5V_G3H_LDO PP5V_G3H_LDO 33 34
oo 4 = TN TINE NITE-0 3 T i e PP3V3_ SO NP g
1 T =0.1 mm
N Bk SWIDTH=0 —_PP3V3 S0 é“;?ﬂé’;?%é“;?;ésﬁ 2030 2
E_BASE=TRUE —__PP3V3_S0 “;?’;?%?“;Z% 18 23 24 29 32
—— I I o 1
60 53 _PP5V_S0SW_LCD PP5V_SOSW_LCD 53 60 \, — PP3V3 SO §113%8% 7 18717 1822 2 33 22
HIN LINE WIDTA=0.5 mm — _PP3V3 S0 53 60 73 75°
MIN NECK_WIDTH=0.25 mm — V. 811712 13718 17 18 23 24 29 32
¢0 53 _PEOV_SOSW LCD voLTACE-SY — __PP3V3 SO §03%,3%0s 13 17 19 33 24 28 32
MAKE_BASE=TRUE —— b HuigRny
s 47 30 30 PPSV_S4 = PPSV_S4 30 38 47 53 60 75 p— - BESv3 S0 MEEETERIRE RN
-_ MIN_LINE_WIDTH=0.5 mm - PP3V3 SO
MIN_NECK_WIDTH=0.2 mm — £711 12 13 15 17 18_23 24 29 32
MIN NECK W = v so 305 L
TRUE —— MELEIE T
— __PP3V3 SO
pSV_ 54 [P, p=—Trvs 8 R R
PP5V_S4 —
o = TrE R0 Plununununa >
PP5V_S4 30 38 47 53 60 75 = 7
—_ PP
—=FPB3V3 SO
USB-C PWR (5.1V)
o 25 17 16 _PP5SV_S0 — PP5V_S0 1617 25 30 39 40 44 45 _PRSV1 SASW PP5V1_S4SW 35 50 60 051 11 9 _PP1VO5 SOSW PCH PCIE
| EERERH = MIN LINE WIDTR=0.5 i REHES MIN LINE WIDTH=0.6 mm
MIN NECK WIDTH=0.175 MM MIN_NECK WIDTH=0.2 mm
VOLTAGE=5v VOLTAGE=5.1v
MAKE BASE-TRUE MAKE. BASETRUE
PP5V_S0 16 17 25 30 35 40 44 45 47 49 PP5V1 S4SW 35 50 60
B
PP5V_S0 16 17 25 30 39 40 44 45 47 49 PP5V1_S4SW 35 50 60
EEH
pp 60 51 11 8 _PP1VO5 SOSW_PCH SATA
5780 1831 88 0 1% PRSIl s4sw ccl PP5V1 S4SW CC1 29 50 60
EESV S0 1§33 28 20 30 a0 s r 0 ] NIN NECK WIDTH-0.3 mn
PPSV_S0 16 17 25 30 39 40 44 45 47 49 XWAO001 TAGE-5.
— S0 51 60 sM ;]
—__PP
> = 5V 15§ 20 30 39 a0 4 as a7 49 T E85_CC1 1 5 E: 2 — PP5V1 S4SW CC1 29 50 60
— __PP5V_S0 1637 25 30 39 40 44 45 47 39 —
—_ PP5V_S0 16 17 25 30 39 40 44 45 47 49 6051 11 8 _PP1VO5 SOSW PCH USB3
—— EEH
— PPSV S0 16 17 25 30 39 40 4a 45 _PPSV1 SASW CC2 — PP5V1 S4SW _CC2 29 50 60
b — REHES =
— __PP5V_SO
;? é; 25 30 39 40 44 45 47 49 XWAO 02
sM %
o 61 2B E85_CC2 1 % 2 — PP5V1_S4SW_CC2 29 50 60

PP1V05_SOSW

USB3

21 46 50 52 59 60

21 46 50 52 59 60

21 46 50 52 59 60

21 46 50 52 59 60

21 46 50 52 59 60

46 60

46 60

46 60

46 60

46 60

46 60

21 46 52 59

21 46 52 59

21 46 52 59

21 46 52 59

21 46 52 59

21 46 52 59

21 46 52 59

46 48 51 60

46 48 51 60

46 48 51 60

46 48 51 60

60

46 48 51 60

46 48 51 60

46 48 51 60

46 48 51 60

46 48 51 60

1115 16 17 32 44

1115 16 17 32 44

1115 16 17 32 44

60 69
60 59 57 56

60 59 58 50

64 60 59 58 56 54 50 23

60 6960 59

60 69

60 69

60 69

60 69

60 69

45 35 10 8

46 51 60

46 51 60

46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

11 15 16 17 32 44 46 51 60

CPU "VCORE" RAILS

SSD Rails
PP3V3_SOSW_SSD — PP3V3 SOSW SSD_ 17 39 50
.3V
MAKE_BASE-TRUE
—_PP3V3 SO0SW_SSD 4739 58
_PP3V3_SOSW_S1X — PP3V3_SOSW. 51x 5456 59
W, D _— 50 54 60
—_ PP2V5_S0SW_SSD 50 54 60
PP1V8_SOSW_SSD_COLD — PP1V8 SOSW ssn coLD 37 89 88
- MIN_LINE_WIDTH=0. 54 56 58
MIN NECK WIDTH=0.15 M
VOLTAGE=T .8V
&_BASE-TRUE
PP1V8_SOSW_SSD_COLD 37 89 88
B
PP1V8 SOSW_SSD_COLD
PP1V8 SOSW_SSD_COLD 3383 &
3456 3
PP1V2_ S0SW_SSD_COLD PP1V2_ SOSW SSD COLD 56 59 60
RE+
—__PP1V2 SOSW_SSD_COLD 5659 60
PP1V8 SOSW_SSD_HOT — PP1V8_SOSW_SSD_HOT 6 59 60
-_ .6
R
—_ PP1V8_S0SW_SSD_HOT 56 59 60
PP1V2_ SO0SW_SSD_HOT — PP1V2_ SO0SW_SSD_HOT 56 59 60
— PPlVZ SOSW_SSD_HOT 56 59 60
PP1V1_SO0SW_SSD — PP1V1_SOSW SSD 50 54 56
= 2983 28
MAKE_BASE-TRUE
—_PP1V1 SOSW_SSD 50 54 56
= 2983 28

MAKE_BASE=TRUE

S0_CPU — PPVCC_SO_CPU 510 35 4
— PPVCC_SO_CPU 510 35 4
— _ppVCC_S0_CPU 5,10 35 45
60 46 43 41 _PPVBAT G3H CONN — PPVBAT G3H_CONN 41 43 46 60

Digital Ground
GND

VOLTAGE=0V.
MIN NECK_WIDTH=0.075MM
MIN_LINE_WIDTH=0.6

p—
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69 61

69 61

69 61

69 61

69 61

69 61

20

20

20

61

21

21

LPDDR3 Command/Address
MAKE_BASE

S =MEM_A_A<5> — teur  MEM_A_CAA<O0> oD =
' >—=MEM_A_A<9> — teue  MEM A_CAA<I> oD =0
S =MEM A A<6> —_ teur  MEM_A_CAA<2> oD =
) —=MEM_A A<8> —_ teur  MEM_A_CAA<3> oD =
S =MEM_A_A<7> — reur  MEM A _CAA<4> oD =
S =MEM_A_BA<2> —_ teur  MEM_A_CAA<5> oD =
) D—MEM_A_CAA<6> —_ teur  MEM_A_CAA<6> oD -
S =MEM_A_ A<11> —_ truz  MEM_A_CAA<T7> o =
) m—=MEM_A A<15> —_ teur  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> 20
S =MEM_A _CAS_L —  crug  MEM A CAB<I1> %m
) m—=MEM_A WE_L — _ Trug MEM A CAB<2> 20
; =MEM_A_RAS_L = MEM A CAB<3> @m
) —=MEM_A_ BA<0> —  Trug MEM A CAB<4> 20
S =MEM_A_A<2> —__ tpug  MEM A CAB<5> %m
' OD—MEM_A_CAB<6> —_ teuz  MEM_A_CAB<6> o
; =MEM A A<10> —_ teur  MEM_A_CAB<7> oD
' >—=MEM_A_A<1> — TRy MEM A CAB<S8> 20
S =MEM_A_A<0> —  Trug MEM A CAB<9> %m
) m—MEM_A_ODT<0> —_ teur  MEM_A_ODT<0> o -
5 TP_LPDDR3_RSVD1 — TP_LPDDR3_RSVD1 - .
> TP_LPDDR3 _RSVD2— pyp TP_LPDDR3_RSVD2 ;.
S =MEM B _A<5> — teur  MEM_B_CAA<0> oD =
) —=MEM_B_A<0> — teur  MEM _B_CAA<I1> oD =
; =MEM B _A<6> — reur MEM B CAA<2> oD =
; =MEM_B_A<8> —_ teur  MEM_B_CAA<3> oD =
) D—=MEM_B_A<7> —_ tsuz  MEM_B_CAA<4> oD =
i =MEM_B_BA<2> — teue  MEM B_CAA<5> oo
) m—MEM_B_CAA<6> —_ teuz  MEM_B_CAA<6> o -
5 =MEM_B_A<11> —_ tsur  MEM_B_CAA<7> oD -
) m—=MEM_B_A<15> —_ teur  MEM_B_CAA<8> oo =
) m—=MEM_B_A<14> — reur  MEM _B_CAA<9> oD =
) [m—=MEM_B_A<13> — Tpug  MEM B CAB<O0> n
, =MEM_B_CAS_L = MEM B_CAB<1> mz,
' m—=MEM_B_WE_L —  Trug MEM B CAB<2> o
5 =MEM_B_RAS_L —__ tpug  MEM _B_CAB<3> %
) OD—=MEM_B_BA<0> —_ tsur  MEM_B_CAB<4> o =
S =MEM_B_A<2> —_ tsur  MEM_B_CAB<5> oD =
) > MEM_B_CAB<6> —_ tsuz  MEM_B_CAB<6> o
S =MEM_B_A<10> —_ tsuz  MEM_B_CAB<7> o =
5 =MEM_B_A<1> —_ teuz  MEM_B_CAB<8> oD =
5 =MEM_B_A<0> —_ teue  MEM B_CAB<9> oD =
S MEM_B_ODT<0> —_ tsur  MEM_B_ODT<0> oD -
o TP_LPDDR3 RSVD3 — pyp TP_LPDDR3_RSVD3 ;.
» >—LB_LPDDR3_RSVD4 — true TP _LPDDR3_RSVD4 ;o

2

2

2

2

2

2

0 61 69

Memory Bit/Byte Swizzle

MAKE_BASE

20 =MEM A DQ<0> — TR

L

MEM_A_DQ<34> S

MEM_A_DO<38> B

0BT =MEM_A_DO< 1> TRUE

60 61 20 1CETY MEM_A_DQ<33> TRUE MEM_A_DQ<33> .
2ggry—=MEM_A_DO<3> — TRgg  MEM_A_DO<36> B
20 =MEM_A_DQ<4> —_ TRUE MEM_A_DQ<35> 7
20 =MEM_A_DQ<5> —_ TrRyg MEM_A_DO<37> i
20D =MEM A DQ<6> —__ TRUE MEM A DQ<32> B
20 =MEM_A_DQ<7> —_ TrRyg MEM_A_DO<39> i
2Ty =MEM_A_DO<8> — _ TRUE __MEM A _DQ<44> B
20 =MEM_A_DQ<9> — TRUg MEM A DO<43> B
2 gEry—=MEM_A_DO<10> — 1TrRyg MEM_A_DO<46> i
20 =MEM_A_DQ<11> —— 7crug MEM _A_DQ<45> B
20 =MEM_A_DO<12> — MEM_A_DO<42> ;
20 =MEM_A _DQ<13> — qryr MEM A_DQ<40> i
0@y =MEM_A_DO<14> @ MEM A _DQ<47> B
20 =MEM_A_DQ<15> —— qryr MEM A_DQ<41> ;
20 =MEM_A DQ<16> = qpyr MEM A DOQ<55> ;
2B =MEM A DO<17> —__TRUE MEM A DQ<48> 5
20 =MEM_A DQ<18> = qpyr MEM A DOQ<54> ;
2ggry—=MEM A _DO<19> — 1tRyz MEM A DO<53> B
20 =MEM_A_DQ<20> == 7crug MEM_A_DQ<49> ®7
ng@ry=MEM A DO<21> — rggs MEM A DO<51> B
20 =MEM_A_DQ<22> _— 7Trug MEM_A_DQ<50> 5
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> — 7rRug MEM A _DO<60> ~wm -
20 =MEM_ A DQO<26> — TRUE MEM A DQO<63> e 3
20 =MEM_A DQ<27> — gqrug MEM A DO<62> ,m,
20D =MEM_A_ DQO<28> — TRUE MEM A DO<57> D
20 =MEM_A_ DQO<29> —_TRUE MEM A DO<58> e 3
2ngEry—=MEM A _DO<30> — 7tRug MEM A DO<56> ~wm
20 =MEM_ A DQO<31> — TRUE MEM A DQO<59> oD
20D =MEM_ A DQO<32> —_TRUE MEM A DQO<2> D
20 =MEM_A_DQ<33> — trye MEM A DO<5> oD
20 =MEM_A_DQ<34> — tpgs MEM A DO<7> D
20 =MEM_ A DQO<35> —_TRUE MEM A DQO<3> e 3
gy =MEM A _DO<36> — 7tRup MEM A DO<6> oD
20D =MEM_ A DQO<37> — TRUE MEM A _ DQO<0> D
2B =MEM_A_ DQO<38> —_TRUE MEM A DO<1> D
Zﬂ@iMEM A_DQ<39> — TRUE MEM_A_DQ<4> D
20gEry—=MEM_A_DO<40> — gqpug MEM A DO<14> ~—m .
ng@ry =MEM A DO<41> — ygor MEM A DO<15> ~m,
20 B =, A DQO<42> TRUE MEM_ A
0BT E MEM_A

A

20 =MEM_A_DQ<45> MEM_A_Di 5
20 =MEM_A_ DQ<46> tRuE  MEM A _DO<13> ~em,
unggry =MEM A DO<47> — grys MEM A DQO<9> D
20 =MEM_A DQ<48> — gqrug MEM A DQ<22> ,p,
2 =MEM_A_DQ<49> _ Trgg MEM_A DQ<23> -
20D =MEM_A_DOQ<50> — _TRUE MEM A DQO<19> B
20 =MEM_A DQO<51> — gpyg MEM A_DQ<17> S
2Ty =MEM_A_DO<52> E TRUE __MEM A DO<21> N
20 =MEM_A_DQ<53> —__TRUE MEM A DO<16> B
2 gEry—=MEM_A_DO<54> —_ TrRye MEM_A_DO<18> i
20 =MEM_A_DQ<55> —— 7Trug MEM_A_DQ<20> B
20 =MEM_A_DOQO< j— MEM_A_DQ<24> B
20 =MEM_A_DQ<57> — tryr MEM A_DQ<29> i
nggry=MEM A DO<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> B
20 =MEM_A DQ<62> —— qryg MEM A DQ<30> B
nggry=MEM A DO<63> E TRUE  MEM A_DO<27> ~m
20gEry—=MEM_A_DOS_P<0>_—_ 1trug MEM A DOS_P<4> ~pry,
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>_ 7rug MEM A _DOQOS_N<5> B
6 6120 7, MEM A DOS_P<6> — MEM A DOS_P<6> 5
60 61 20 7 MEM A _DQOS_N<6> — MEM_A_DQS_N<6> 5
20 =MEM_A_DQS_P<3>__ Trug MEM A _DQS_P<7> N
20 =MEM_A_DQOS_N<3>— MEM_A_DQS_N<7> 5
20 =MEM_A DQS_P<4>_— MEM A _DQS_P<0> S
2B =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>_— srur _MEM A_DQS_N<1> S
20 =MEM_A_DOS_P<6> — MEM_A_DOS_P<2> ;

2 =MEM_A_DQS_N<6> —

MEM_A_DQS_N<2> )

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

MAKE_BASE

6 21 =MEM_B_DQO<0>
o u =MEM_B_DO<1>
wee oz (Ery—MEM B_DO<32>

TRUE

TRUE

MEM_B_DQ<35>
MEM_B_DO<
MEM_B_DQ<32>

69 21T =MEM_B_DO<3> — TRUE __MEM B _DQ<36> .
& 2 =MEM_B_DQ<4> — TRug MEM B _DQ<37> B
6 21 =MEM_B_DO<5> = MEM B_DO<39> N
e 2 =MEM_B_DQ<6> — TRUE __MEM B _DQ<34> S
6 21 =MEM_B_DO<7> = MEM _B_DO<33> .
& 21 =MEM_B_DQ<8> — TRUE __MEM B DQ<41> B
e 2 =MEM_B_DQ<9> — TRUE __MEM B DQ<43> S
e 2 =MEM B _DQ<10> — rpyg MEM B DQ<46> S
6 21 =MEM_B DQ<11> —— gcrug _MEM B_DQ<45> .
o 2 =MEM_B_DO<12> — MEM_B_DO<47> ;
69 21 =MEM_B_DQ<13> = rpyg MEM B_DQ<44> 5
69 u@_:MEM B_DQO<14> — trug MEM B _DQ<42> .
e 2 =MEM B _DQ<15> — rpyg MEM B DQ<40> S
6 21 =MEM_B_DO<16> — MEM B_DO<55> .
e 2 =MEM B_DQ<17> — rtrug MEM B DQ<50> S
e 2 =MEM B DQ<18> — rpyg MEM B DQ<48> S
6 21 =MEM_B DQ<19> —— crue _MEM B_DQ<53> B
e 2 =MEM B_DQ<20> — trug MEM B DQ<51> S
6 21, =MEM_B_DQ<21> — MEM_B_DOQ<52> B
o 2 =MEM B_DQ<22> — rtrug _MEM B DQ<54> S
o 2 =MEM_B_DQ<23> — MEM_B_DO<49> ;
6 21, =MEM_B_DQ<24> — MEM_B_DQ<60> B
& (@ =MEM_B_DQ<25> — TRUE __MEM B DQ<57> B
o 2 =MEM B _DQ<26> — rpyg MEM B DQ<59> S
6 21, =MEM_B_DQ<27> — MEM_B_DQ<63> B
e 2 =MEM B_DQ<28> — trug MEM B DQ<61> S
6 21, =MEM_B_DQ<29> — MEM_B_DOQO<56> B
& 2 =MEM_B_DQ<30> — trur MEM B_DOQ<58> oD
69 2 =MEM B _DOQ<31> — trug MEM B DO<62> oD
e 2 =MEM_B_DQ<32> — rgye MEM _B_DQ<6> oD
69 2 =MEM_B_DOQO<33> _ tRug MEM B_DO<0> oD
& 2 =MEM_B_DOQ<34> — MEM_B_DOQ<3> S
6 21, =MEM_B _DQ<35> = pyg MEM B_DOQ<5> oD
6 Z’<E>—=MEM B_DO<36> — TRUE MEM B DQ<7> oD
o nCEry=MEM B _DO<37> — nwpgr MEM B _DO<1> oD
o nGry=MEM B _DO<38> — nwpgr MEM B _DO<4> oD
69 z)®_=NIEM B_DO<39> — tRug MEM B_DO<2> D
e nCEry—=MEM B _DO<40> — nwpgr MEM B _DO<8> oD
e ng@gry—=MEM B _DO<41> — 7Ry MEM B DO<11> ~wm,
— Bl O3l TRUE EM B_oDO<9> D

BfDO<12> S

W RUE BJDO<15> 5
o - o = Urfe" MEMS® Do<14> s
6 21 =MEM_B_DQ<46> — MEM B_DO<13> .
& (@ =MEM_B_DQ<47> — TRUE __MEM B _DQ<10> B
o 2 =MEM B DQ<48> — rpyg MEM B DQ<23> S
6 21 =MEM_B_DQ<49> — MEM B_DO<18> .
e 2 =MEM B_DQ<50> — trug MEM B DQ<19> S
6 21, =MEM_B_DQ<51> = rpyg MEM B_DQ<17> B
6 21 =MEM_B_DQ<52> —— Trug _MEM B_DQ<20> .
e 2 =MEM B_DQ<53> — trug MEM B DQ<16> S
6 21, =MEM_B_DQ<54> — MEM_B_DQ<22> B
& 2 =MEM_B DQ<55> —— gTrug _MEM B_DQ<21> B
o 2 =MEM_B_DO< — MEM_B_DO<29> ;
6 2 =MEM_B_DO<57> — MEM _B_DO<25> .
& @ =MEM_B_DO<58> — TRy MEM_B_DO<24> B
e 2 =MEM B _DQO<59> — rpyg MEM B DQ<26> S
6 21, =MEM_B_DQ<60> = rpyg MEM B_DQ<27> B
69 21T =MEM_B_DO<61> — TRy MEM B_DQ<28> .
6 21, =MEM_B_DQ<62> — MEM_B_DQ<30> B
& nE—=MEM_B_DO<63> — TRy MEM_B_DO<31> oD

o nqEry=MEM_B_DOS_P<0>_— tryg MEM B_DOS_P<4> cmm,

=MEM_B_D

6 21

MEM_B_DOS_P<6>
MEM_B_DOS_N<6>

20 61 65 61 21 7,
55

20 61 65 61 21 7.
&

6 21

_B_| _N<0>—
=MEM_B_DQS_P<1>—

=MEM_B_DQS_P<4>_—

. 21 (Ery—=MEM_B_DOS N<4>" TRUE

o u
o u
o u =MEM_B_D

6 21

MEM_B_DQS_P<5> —
=MEM_B_DQS_N<5>_ 7rpug MEM B_DOS_N<1> 5
_P<6>—
=MEM_B_DQS_N<6>—

MEM_B_D <4>

7

MEM_B_DQS_P<5> )

TRUE MEM_B_DQOS_N<5>
| _P< >
MEM_B_DQOS_N<6>
TRUE MEM_B_DQS_P<7>
MEM_B_DQOS_N<7>
MEM_B_DQOS_P<0>

MEM_B_D

7

7

7

7

7

7

MEM_B_DQS_N<0> )

MEM_B_DQOS_P<1>

MEM_B_D

_P<2>

7

7

MEM_B_DQS_N<2> )

& n¢@ry—=MEM B_DOS_P<7>— 7Ry MEM B_DOS_P<3> ~wm,
& 2T =MEM B DOS_N<7>_— rtrug MEM B DOS_N<3> D

6

6

6

6

6

6

6

61

6

6

6

6

6

61 69

61

61

o1 TP_CPU_MEMVTT PWR_EN_ILSVDDO- TP _CPU _MEMVTT_PWR_EN_LSVDDOQ s«
— _BASE=TRUE

B
S omEgeeren) A

p—
SYNC MASTER=(MASTER)
R TITE —

Memory Signal

Swaps

d} Apple Inc.
<]

<SCH_NUM>I 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>
e ——————
102 OF 130

61 OF 75

2

1




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

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

E85HSMUX_ USB_EN U 27 26 29 50 62 64

62

62

35

68

62

28

32

32

62

62

62

62

62
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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

" MIKEY_ SPI_MOSTI 15

12

12

63

63

13

13

NO TEST Nets

NO_TEST
~  MAKE_BASE

NC_PCIE_CLK100M_ SDP

TRUE

TRUE NC_PCIE_CLK100M_SDP

NC_PCIE_CLK100M_ SDN TRUE _TRUE NC_PCIE_CLK100M_ SDN 12 63

NC_PCIE_TBT D2RP<1>

TRUE

rrur  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>  — rege reue NC PCIE TBT R2D CN<1>
NC_USB_CAMERAP —  TRUE TRUE NC_USB_CAMERAP 14 63
NC_USB_CAMERAN TRUE__TRUE NC_USB_CAMERAN 14 63
NC_USB_SDP TRUE _TRUE NC_USB_SDP 14 63
NC_USB_SDN TRUE _TRUE NC_USB_SDN 14 63

NC_HDA_ SDINI1 TRUE _TRUE NC_HDA_ SDINI1 12 63

NC PCI_PME_L TRUE__TRUE NC PCI_PME_L 13 63| CPU/PCH
NC_CLINK_CLK TRUE__TRUE NC_CLINK_CLK 14 63
NC_CLINK_ DATA TRUE _TRUE NC_CLINK_ DATA 14 63

NC_ CLINK RESET_ L TRUE _TRUE NC_CLINK RESET L 14 63

=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

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_T.

TRUE

TRUE NC_SMC_DEBUGPRT_EN_T.

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_0_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 [6a
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EE Chaz Probe Points

PPAS501 G R e
SM —
PPA502 PéMML PMIC2_ READY a0
SM
P2  p1v05SUS_DRVH .
PPA503 PC?}
PPA504 0w
SM
PPASOSPéMML SMC_CHGR_INT L n e
SM
PPASOGPCDMML MEM_B_CAA<0> 261 e
<
PPA507 PéMML MEM_B_CLK_P<0> e
SM
P2  MEM B _CLK_N<0> 126
PPA508 PCSQ
PPA509 @MML MEM B_CS_L<0> 2 e
P2
PPA510 QMML MEM_B_DQ<0> 7616
P2
PPA511 QMML MEM_B_DQS_P<0> e
P2
PPA512 QMML MEM_B_DQS_N<0> 7616
PPA513 PéMML AP_PCIE_ DEV_WAKE 1 22
SM
P2
PPA514 QMML AP_SOIX WAKE_L 152
P2 AP SO0IX WAKE_SEL 52
PPA515 P(QM%
E85HSMUX_USB_EN 2 25 29 30 62
PPA516 &
P2  pCcH BT UART_D2R 152
PPA519 (&
PPA520 PéMML BT UART_CTS_L -
SM
P2  pcH UART1_R2D 1s
PPA521 P%;
PPA522 CSQMML PCIE_CAMERA_D2R P 1025 68
P2  pCIE_CLK100M_SSD_P 12 5 60 as
PPA523 (@
PPA524 PMML PCIE CLK100M TBT P 12 29 62 68
SM
o 40« _AGND_PMIC AGND_PMIC
o am a6 AGND PMIC MAKEiBASE=TRUE
o 40« _AGND_PMIC
o 40« _AGND_PMIC

TS_HIPWR_EN

TS_HIPWR_EN

MAKE_BASE=TRUE

TS_POWER_GATE_EN p—

TS_POWER_GATE_EN

MAKE_BASE=TRUE

SSD_PWR_EN —

SSD_PWR_EN

MAKE_BASE=TRUE

SSD_UART_ BOOT_L

SSD_UART_ BOOT_L

MAKE_BASE=TRUE

S1X DEBUG_UART_ D2R p—

S1X DEBUG_UART_ D2R

MAKE_BASE=TRUE

64 59 54 23 _S1X DEBUG UART_ R2D p—

S1X DEBUG_UART_ R2D

MAKE_BASE=TRUE

58 56 54 50

23 17 _PP1 W D LD — PP1 W D LD
64 50 39 = — — — = = =
MAKE_BASE=TRUE
PCIE_CLK100M SSD_P — PCIE_CLK100M SSD_P
MAKE_BASE=TRUE
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<O..3>

MAKE_BASE=TRUE

. =PCIE_SSD_R2D_P<0..3> —

PCIE_SSD_R2D_P<0

MAKE_BASE=TRUE

s .=PCIE_SSD_R2D N<O0..3> p—

PCIE_SSD_R2D_N<O0..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

MAKE_BASE=TRUE

PWRFATIL_WARN_TL

23

23

61

a6

17
H

31

a8

61

3143 61

54

54

54

61

61

P
PPA525 (3“1 E85_RFU<1> 2

P2
PPA526 :"ML E85_RFU<2> 2

P2
PPA527 Qfﬁ B85 col »
cc2 2

PPA528 P(i):% E85
PPA529 Péﬁ“l AUD_PWR_EN "
PPA530 P@:"ML BT _UART RTS_L b
PPA531 P@:"ML CAMERA_PWR_EN .

P,

PPA532 éj 1 _HPM TI2C_INT L 13
P2MM

PPA533 EDP_BKLT_PWM 13

P2
PPA534 Q:“"L HDA_SDINO "

PPA535P(2§41 I2C_PCH_1_SCL .
PPA536P(Z_§Ml I2C_PCH_1_SDA "
PPA537P2:4ML LCD_IRO L .
PPA538P©:% MEM_CAM_A<8> B

CAM CS_L M

P2
PPA539 Qfﬁ MEM

P2
PPA545 ()

S

P2
PPA546 Q:“"l PCH_BT_UART_R2D "

P

PPA547 (25“15“ PCH_UART1_D2R i,
P2

PPA548 Q““l PCIE CAMERA D2R_N M

PCH_BT_ UART_ CTS_L 15

P2

PPA549 Q:“"L PCIE_CLK100M_SSD_N 12
P2

PPAS550 (9 —ECIE

SM
P

PPA551 é_?“l PCIE_SSD D2R_N<0 e
P2

PPA552 Q:“"l PCIE_SSD_D2R_P<0> »

P2

PPA555 Q””l OR_SWITCH_EN 15
PZMM1

PPA556 Q SAK_SSD_P1V2_EN "

SAK_SSD_P1V8_EN "

PPA557 PCZDM
PPA558 P(Zﬁml SAK
PPA559 P(zjﬁ SAK
PPA560 P(i):% SMC
PPA561 P(i):% SMC
PPA562 P(Zfﬁ SMC_0OBL R2D L -
PPA563 P@:’“"L SMC_PROCHOT N
PPA564 P@:’“"L SMC_SENSOR_PWR_EN Y

P,

PPA565 éj 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 a

P2MM,
PPA567 Q AP_PCIE_WAKE_L 22

PZMM1
PPA568 Q SSD_BOOT -

P,

PPA569 éj 1 _SSD_SR_EN_L 15
P2MM

PPA570 SYSCLK_CLK12M SMC 7

P2
PPA571 Q:“"l SYSCLK_CLK12M_SSD -

P2
PPA572 .:"ML SYSCLK_CLK24M_CAMERA -

P,

PPA573 LK_CLK32K_PMI -
P2

PPA574 Q:“"L BT_DEV_WAKE s
PZMI‘&

PPA575 Q TPAD_SPI_CS_L ”

P,
PPA576 TPAD_SPI_INT_ L 5
&

60

60

28

a0

28

28

25

25

25

54

61

61

28

33

24

68

64 66

66

66

62

64 68

P
PPA577 @:’“"1 USB3_EXTA_D2R_N »

P2MM,
PPA578 Q USB3_EXTA_D2R P 1

29

29

PZMM1
PPA579 (5'2 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> .
PPA583P©:% MEM B_CAB<1> n
PPA584 P@:’“’i MEM_B_CAA<2> n
PPA585 Ping MCE _RSVD CK13 =
PPA586 O HSA-BS-S%E2 =

PZMM1
PPA587 Cs; MEM_B_CAA<3> n

P,
PPA588 @:’“"1 E85_LS_P<1> .
PZMM1
PPA589 Q E85_LS_N<1> 2
PZMM1
PPA590 (;{ E85_LS_P<2> 2
N<2> -

P2

PPA591 (jﬁ E85 LS
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:“"l USB_EXTA_P “
P2

PPA597 Q:“"l USB_EXTA_N »

0.15MM

SM 1
PPASAQ, %MM
1 BBPD_MISO LS1V1 29

PPA5AL ()

. I5MM

SM
1
PPASA2 Q BBPD_PD_EN 20
0.I5MM
N ~BPD] P SE 28

—
PDERP]

PéMMl XDP_USB_EXTB_OC_L “
SM

BBPD_TPU_EN 28

© sl
AT
sit

1 BBPD RX L. TX H 28
PPASAS QSMM —RX_L_TX |

BBPD_SPI_MOST 28

SM 1
PPA5AG (-
PPASA7 1 __BBPD_VCONN1_EN .
0.I5MM
PPASAB0

1 __BBPD_VCONN2_EN 2
201 BBPD VCONN_E
PPA5SA9 28

SMM

61

29

29

29

29

28

26

26

28

62 63

64 7

TP_ULX_ DDR_VCCDDOQG

TRUE TP_ULX_ DDR_VCCDDOQG

67 64 32 31 26

67 64 32 31 26

67 64 1a

6761 14 __NC_USB3 EXTB_D2RN TRUE__TRUE NC_USB3 EXTB_ D2RN $
NC_USB3_EXTB_R2D_CP
NC_USB3_EXTB_R2D_CN

67 64 14

67 64 1a

64 14

64 14

67 64 1a

67 64 1a

67 64 1a

64 12

SMC_DEBUGPRT_TX_1.

TRUE SMC_DEBUGPRT_TX_T.

SMC_DEBUGPRT_RX_T.

TRUE SMC_DEBUGPRT_RX_T.

NC_USB3_EXTB_D2RP

NO_

TEST Nets

NO_TEST

MAKE_BASE

TRUE _TRUE NC_USB3_EXTB_D2RP

7 64

26 31 32 64 67

26 31 32 64 67

TRUE TRUE NC_USB3_EXTB_R2D_CP

14 CPU/PCH

TRUE _TRUE NC_USB3_EXTB_R2D_CN

14 64 67

64 12

64 63 31

64 31

64 31

64 31

NO_TEST
— MAKE_BASE
NC_USB_IRP — TRUE TRUE NC_USB_IRP "
NC_USB_IRN TRUE TRUE NC_USB_IRN il
NC_USB_EXTBP — TRUE TRUE NC_USB_EXTBP ¢
NC_USB_EXTBN — TRUE TRUE NC_USB_EXTBN A
= i —
NO_TEST
~ MAKE_BASE
NC_USB_TPADP — TRUE TRUE NC_USB_TPADP 6
¢ 61 14 __NC_USB_TPADN —_ NC_USB_TPADN
&
NC_PCIE_CLK100M_FWP — opup qrur  NC_PCIE_CLK100M_FWP B
NC_PCIE_CLK100M FWN — TruE TRur _ NC_PCIE_CLK100M FWN :
NC_SYS_ONEWIRE — rrup TRup  NC_SYS ONEWIRE e e
e 4o _NC_PMIC_CLK32K XTALIN — NC_PMIC_CLK32K_XTALIN o o
NC_SMC_GFX_OVERTEMP TRuE TRup _ NC_SMC_GFX_OVERTEMP e
NC_SMC_FAN_0_CTL TRy TRur  NC_SMC FAN_0_CTL 5 e
NC_SMC_FAN 4_CTL TRuE TRur _ NC_SMC_FAN_4_CTL e
. ——
Unused nets with offpage
(Nets with offpages not used on this project)
> XDP_USB_EXTB_OC_L 1e 16 68

——————————
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8

7

J92 Board-Specific Spacing & Physical Constraints

BOARD LAYERS BOARD AREAS PRRRP IS | HERESSR
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11l,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, ISL1|0 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 . .
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT S pacing Constraints
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING * 0.100 MM ?
Single-ended Physical Constraints
PHYSICAL_RULE_SET LAYER AELOW,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 ISL6,ISL8,ISL1j0 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 AEUOW,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 Y 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 ISL6 Y 0.057 MM 0.057 MM PO70MM_BGA * 0.070 MM 5 MM 0.075 MM
45_OHM_SE ISL8 Y 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 AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
5o omise | rov,porron | v 0,095 0095 WWW A ITE C H 1 I 2 U
50_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD [ ] L]

PHYSICAL_RULE_SET LAYER AELOW,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 | DIFFPATIR 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,ISL1l 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—
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8 7 6 5 4 3 2 1

CPU Signal Constraints CPU Net Properties
NET_TYPE . i
PHYSICAL RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP — 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—CRU_PECT CPU_45S CPU_COMP CPU_PECT 6 32
[CO—BMSYNC CPU_45S CPU_AGTT. PM_SYNC
[CO—RM_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 = =
[— CPU_45S CPU_ITP XDP_CPU_PRDY L 6 16
PU_AGTL * =STANDARD = = = = =
CPU_AG STAN ? [— 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 : (‘P"77 P4S K‘Pﬂi(‘()MP EDP__COMP
CPU_8MIL * * CPU_8MIL_2ANY CPU_8MIL_2ANY * 8 MIL ? = CRU_27R4S CRU_COMP CEY _PEG COMP
- — — — — [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<0> o
[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—CRUCFG CPU_458S CPU_ITP CPU_CFG<2 0> 6 16
CPU_ITP * * CPU_ITP_2ANY CPU_ITP_2ANY * =4x_DIELECTRIC ? = = = —
_ _ - _ - — [CO—CRUCFG3 CPU_45S CPU_ITP CPU_CFG<3> 6 16
CO—CRUCFG 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 [CO—CRU_CATERR T, 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 ? = =
- - — — — — — [CO—CRU_PROCHOT I CPU_45S CPU_AGTT. CPU_PROCHOT_L 6 31 32 as
CPU_COMP * * CPU_COMP_20THER CPU_COMP_20THER| TOP,BOTTOM =10x_DIELECTRIC ? [CO—CRU_PHRGD CPU_45S CPU_AGTT. CPU__PWRGD 6
[CO—BM_THRMTRIP I CPU_45S CPU_8MTT. PM_THRMTRIP_L 15 31 32 —_—
[CO—DMI_CLK100M CLK_PCIE_80D CLK_PCTIE DMI_CLK100M_CPU_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : nMTi(‘TK'IOOM (‘TKﬁP(‘TF‘iﬂnn (‘TKﬁP(‘TF‘ DMT CLKlOOM CPU N
CPU_COMP_2SELF * =4x_DIELECTRIC ? [CO—DBLL_REE_CLK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKP
> [CO—DBLL_REE_CLK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKN
P MP_20THER * =6x_DIELECTRII == = = = = =
CPU_comp_20 6% C c 2 [CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M P
[ LTRCRU CLK100M 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_PCIE_80D CLK_PCIE ITPXDP_CLKIOOM_P
[CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF | TOP, BOTTOM =6x_DIELECTRIC ? = = = = 1
[CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M P
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| |CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DIELECTRIC ? O LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M N
[CO—XDRR_TDT 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—XDRR_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
[CO—XDR_TRST I CPU_45S CPU_ITP XDP_CPUPCH_TRST L 612 16
CPU_VCCSENSE_20THER * =6x_DIELECTRIC ? = = = = = - =
— — - [CO—XDP_EPM L CPU_45S CPU_ITP XDP_BPM L<1..0> 516
PCI-Express Interface Constraints [ CRI_L5S CRL_LTR XDP_BPM_L<7..2> <
[ 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 [ (ESB CRURST 1) CPU_45S CPU_ITP XDP_CPURST_L 16
[ CRU_VCCSENSE SENSE_1TO1 _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 = = = = CCSEN
_ _ = _ L — — — = — — O CRU_VCCSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_ V! SE_N 9 44
CLK_PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [CO—CRU_VCCTOSENSE SENSE_1T01_p2MM | cpu vccseNse | CPU _VCCIOSENSE P
[CO—CRU_VCCIOSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_VCCIOSENSE_N
PCIE Clock Spacing CPU_AXG_SENSFE SENSE_17T01_p2mm | cpu_vccsense | CPU_AXG_SENSE_P
5 ™ £ 101 _poMM | 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 " o7k s Py CCSENSE. CPU _VDDO SENSE P
L — = —
CLK_PCIE CLK_PCIE * CLK_PCIE_2SELF CLK_PCIE_2SELF | TOP,BOTTOM =6x_DIELECTRIC ? L] E ] 19 s CPU_VCCSENSE CPU_VDDQ_SENSE_N
CLK_PCIE * * CLK_PCIE_20THER CLK_PCIE_20THER| TOP,BOTTOM | =10x_DIELECTRIC ? [CD——CRU_VALSENSE CRU_27R4S crn_yeeszsz | GPU AXG VALSENSE P
— — = — = ’ 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 [CO—CRU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VCC_VALSENSE_N
LK_PCIE_2SELF * =4x_DIELECTRI
CLK_PCIE 25 * C c 2 [CD—CRU_SVIDALERT L CPU_45S CPU_COMP CPU VIDALERT L s 44
CLK_PCIE_20THER * =6x_DIELECTRIC ? [CO—CRU_SVIDSCLK 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 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PPTF'70P[17Q§D7R7D P(‘TF‘iﬂnn P(‘TF‘i(‘PITi'T‘ PCIE_SSD_RZD_C_P<3 0> 2
PCIE_CPU_TX PCIE_CPU_TX * PCIE_TX2TX PCIE_TX2TX TOP, BOTTOM =5x_DIELECTRIC ? [CO—RCIE 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
_CPU_I _CPU_] = - ’ =% i PCTIE_80D PCTIE_CPU_T; PCIE_SSD_R2D_N<3..0> 23 6 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> .,
[— PCTE_80D PCIE_CPU R PCIE_SSD _D2R_C N<3..0> .,
PCIE_CPU_RX *_CPU_RX * PCIE_RX20THERRX PCIE_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? = . B
_CPU_] _CPU_] = = - [CO—BCIE_CPU_SSD D2R PCTE_80D PCTE_CPI_R PCIE_SSD_D2R P<3..0> 14 64
PCIE_CPU_TX *_CPU_RX * PCIE_TX2RX PCIE_TX2RX TOP, BOTTOM =7x_DIELECTRIC ? [CO—RCIE CPU _SSD D2R PCTE_80D PCIE_CPU_R PCIE_SSD_D2R N<3..0> 14 64
Bt
[CO—RCIE_CLK100M _SSD CILK_PCIE 80D CILK_PCIE PCIE_CLK10OOM _SSD P 2 54 64
PCIE_CPU_RX *_CPU_TX * PCIE_RX2TX PCIE_RX2TX TOP , BOTTOM =7x_DIELECTRIC ? = = = = = PCIe SSD
- - - - = = — [CO—BCIE CIK100M 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 - - [ —DE_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 — — = = = =
i — c 2 2.5 o < B [ DP_80D DP_AU DP_TBTSNKO_AUXCH C_P 13 28
PCIE_RX2RX * =2.5x_DIELECTRI = =
PCIE_CPU_RX * * PCIE_20THER = * — DP_80D DP_AU DP_TBTSNKO_AUXCH C N 13 29
PCIE_TX20THERTX * =4x_DIELECTRI
PCH PCIE Spacin CTE_TX20 * CTRIC ? (EZ5)—DE_TRT_ML DP_80D DP_T; DP_TBTSNK1 MI_P<3..0>
p 9 PCIE_RX20THERRX * =4x_DIELECTRIC ? [ED—DE_TBT ML DP_80D DP_T DP_TBTSNK1l_ 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>
. = —ox ] — DP_80D Dp_T DP_TBTSNK1 ML C N<3..0>
PCIE_PCH_TX PCIE_PCH_TX * PCIE_TX2TX = = = oD
CIE_PCH - CIE_PCH - CIE_ PCIE_RX2TX * =6x_DIELECTRIC ? [ DB_TBT AUXCH DP_80D DP_ALL DP_TBTSNK1_AUXCH P
PCIE_PCH_RX PCIE_PCH_RX * PCIE_RX2RX PCIE 20THERHS . —4% DIELECTRIC 2 [ —DB_TBT AUXCH DP_80D DP_AU DP_TBTSNK1_ AUXCH N
> — i => DP_80D DP_ALL DP_TBTSNK1 AUXCH C P
PCIE_PCH_TX *_PCH_TX * PCIE_TX20THERTX = = = = ==
CTE_PCH_ _PCH CIE_TX20 PCIE_20THER * =3x_DIELECTRIC ? 0> DP_80D DP_AU DP_TBTSNK1 AUXCH C N
PCIE_PCH_RX * _PCH_RX * PCIE_RX20THERRX
[ DR_INT ML DP_80D DP_T. DP_ INT ML P<3..0> 55
PCIE_PCH_TX *_PCH_RX * PCIE_TX2RX = = = —— — A
- - = [CO—DB_INT ML DP_80D DP_T. DP_INT ML _N<3..0> 5 SYNC _MASTER=J92 DEVMLB SYNC_DATE=07/08/201
PCIE_PCH_RX *_PCH_TX * PCIE_RX2TX [— DP_80D DP_T DP_INT ML_C P<3..0> 5 53 .
= 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 NUM>|] D
i = — [Z—DP_INT AUXCH DP_80D DP_ALL DP_INT AUX CH C P bP Apple Inc. —
PCIE_PCH_TX *_RX * PCIE_20THERHS Note: DisplayPort tables are on Page 113 [ZD—DRB_INT AUXCH DP_80D DP_ALL DP_INT_AUX _CH C_N ® <E4LABEL>
[CO—DB_INT AUXCH DP_80D DP_AIL DP_INT AUXCH C_P 5 53
PCIE_PCH_RX *_RX * PCIE_20THERHS = = = = NOTICE OF PROPRIETARY PROPERTY:
i — = [CO—DB_INT AUXCH DP_80D DP_AU DP_INT_ AUXCH C_N s s3
- - - - 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.
— — 20 = DP INT AUX N THE POSESSOR AGREES TO THE FOLLOWING:
PCIE_PCH_RX * * PCIE_20THER | m— RE_80D DE_ALL =3 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 Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
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
SATA_ICOMP * =4x_DIELECTRIC ?

E85 Interface Constraint

S

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | 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 team feedback.

UART Interface Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
UART_458 * =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
USB3_PCH_RX " rx N UsB3_soTHERHS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

USB3_PCH_TX

USB3_20THER

USB3_TX2TX

=2.5x DIELECTRIC

USB3_PCH_RX

USB3_20THER

USB3_RX2RX

=2.5x DIELECTRIC

SOURCE :

USB3_TX20THERTX

=4x_DIELECTRIC

USB3_RX20THERRX

=4x_DIELECTRIC

USB3_TX2RX

=6x_DIELECTRIC

USB3_RX2TX

=6x_DIELECTRIC

USB3_20THERHS

=4x_DIELECTRIC

USB3_20THER

*

=3x_DIELECTRIC

“w

471984_Cheif_River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback.

PCH Net Properties

WWW.AIT

Note:

14 26 64

14 26 64

14 29 64

1429 64

26 31 32 64

26 31 32 64

14 64

14 64

14 64

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)

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
[ SPT_458 SPT TPAD_SPI_MOST
D SPT_458 SPT TPAD_SPI_MISO
[ SPT_45§ SPT TPAD_SPI_CLK
O USB_BT USB_80D USB USB_BT_P
O UsSB_BT USB_80D USB USB_BT_N
[— USB_80D USB USB_BT R P
[— USB_80D USB USB_BT_R_N
O USB_BT USB_80D USB USB_BT_CONN_P
O USB_BT USB_80D USB USB_BT_CONN_N
[CO—USB_TPAD USB_80D USB NC_USB_TPADP
[CO—USBE_TPRAD USB_80D USB NC_USB_TPADN
O USB_HeM USB_85D USB USB_HPM_P
O USB_HPM 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
[CO—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
[ USB3 EXTA T USB_80D USB3 _PCH T USB3_EXTA_R2D_P
[ 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
[— 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
s UART_455 UART SMC_DEBUGPRT _RX_L
ECHA1.F
[ USB_EXTB USB_80D USB NC_USB_EXTBP
[ USB_EXTB USB_80D USB NC_USB_EXTBN
[ USB_EXTB USB_80D USB USB2_EXTB_F_P
[ USB_EXTB USB_80D USB USB2_EXTB_F_N
[CO—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
[ 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
[ USB_EXTC USB_80D USB USB2_EXTC_P
[ USB_EXTC USB_80D USB USB2_EXTC N
[CO—USB_EXTC USB_80D USB USB2_EXTC_F_P
O USB_EXTC USB_80D USB USB2_EXTC_F_N
O USB3_EXTC R USB_80D USB3_PCH_R USB3_EXTC_D2R_P
[ 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 UsSB3 SD R USB_80D USB3_PCH_R USB3RPCIE_SD_D2R P
O UsB3 SD R USB_80D USB3_PCH_R USB3RPCIE_SD_D2R N
CO—UusBi sD T USB_80D USB3 _PCH_ T USB3RPCIE_SD_R2D_C
O—UsBI SD 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—RCH_USB_RBIAS PCH_USB_RBTA: PCH_USB_RBIAS
[CO—BCH_DIFFCIK UNUSED_ | CIK_PCTFE_80D | CLK_PCTE PCIE _CLK100M PCH P
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTF_80D | CLK_PCTE PCIE_CLK100M PCH N
[ —BCH_DIFFCIK UNUSED_ | CIK_PCTF_80D | CLK_PCTE PCH CLK96M DOT P
[CO—BCH_DIFFCIK UNUSED_ | CIK_PCTFE_80D | CLK_PCTE PCH_CLK96M DOT N
[CO—BCH_DIFFCIK UNUSED_ | CLK_PCTFE_80D | CLK_PCTE PCH_CLK100M SATA P
[ —BCH_DIFFCIK UNUSED_ | CIK_PCTF_80D | CLK_PCTE PCH CLK100M SATA N
[— CPU_45S CIK_PCTIE PCH_CLK14P3M_ REFCLK

USB EXTC nets (Left

USB port)

e —————
SYNC MASTER=DEV MLE

SYNC DéTE=04/17/201

PCH Constraints 1

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
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE Clock Net Propert ies
2 ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
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_435 LeC LG AD<3. .0 e
- = B B B B . ~STAN [ LBC_FRAME I LPC_45§ LPC LPC_FRAME_L 1431 [CO--SYSCLK_CIK32K RTC CLK_SL.OW 455 | CIX_ST.OW SYSCLK_CLK32K_RTCX1
LPCPLUS_RESET_L
[ LPC_45S LEC
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—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
Toc . % DIELECTRIC N [— CILK_LPC_45S CLK_LPC LPC_CLK24M SMC R 12 17 [— CILK_25M 458 CTK_25M SYSCLK_CLK24M CAMERA 17 24 64
=3x == = ===l =
- [CO—LBC_CLK3i3M 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
: calpella Platf i ide £ k - - 1.5), i . = =2l =
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 CLK 25M_ 458 CLE 25 CLK25M CAM CLKN e D
MB Interf nstrain
S us te ace Constra ts [CO—SMBUS_PCH CIK SMB_45S R_50§ SMB SMBUS_PCH_CLK 14 16 30 [COD-—SYSCLK _CLK25M TRT CLK_25M 458 | CIK_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_ 45§ CLK_25M SYSCLK_CLK25M TBT R
SMB_45S_R_50S | TOP,BOTTOM | =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE [D—SMBUS_RCH_0_CLK SMB_435_R_309_SMA SML_PCH_O_CLK e
— T ’ o o o B [CO—SMBUS _PCH 0 _DATA SMB_45S R 50§ SMB SML_PCH_O0_DATA 14 34 [CO-—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
DCLK_CLK25M X2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = CLK_25M_458 1 CLK_25M Sbe c >
[CO—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_45S CLK_25M SDSCLK_CLK25M X1
di £ A [CO—HDA_SYNC HDA_45S HDA HDA_SYNC 12 40
HD Audio Interface Constraints s HDA_45S HDA HDA_SYNC_R .
_ HDA_RST_R_L
PHYSICAL RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CD—HDRARSTL HRA_438 HDA ” rem—
= (- HDA_45S HDA HDA_ RST L 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_45S 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
== = = = NET_TYPE
[ CLK_SLOW 45S | CLK_SI.OW SMC_CLK32K
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 SPT CLE qu*AW = QPY* SPI_CLK R ELECTRICAL_CONSTRAINT_ SET PHYSICAL SPACING
[— _ _ 14 37
: : SPI_CLK E85_HS_XBAR D2R DP_85D DP_T DP_TBTSNKO_MI,_C P<0>
I ignal n rain [ SPI_45§ SPI 37 o _HS_ ] _ _ s 20
SI0 S 9 a Constra ts SPT_MOST SPT_45S SPT SPI_MOSI_ R 14 37 E85 H, BAR_D2R DP_85D DP_T: DP_TBTSNKO_ML_C_N<0> 5 20
s _ [CO——EA5_HS_XRAR_ _ _
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-—EA&5_HS_XBAR _R2D DP_85D DP_T: DP TBTSNKO ML C P<1> s 29
LK SLoW 458 N 45 OHM SE 45 OHM SE 45 OHM SE 45 OHM SE _STANDARD —sTANDA [CO—SRIMISO SPT_45S SPT SPI_MISO 14 37 [O--E85_HS XBAR R2D DP_85D DP_T DP_TBTSNKO_ML_C_ N<1> 5 29
—STOM 45 OHM 45 OHM 745 OHM 45 OHM ~STAN TSTANDARD [>—seIcso SPT_ass SPT SPI_CSO_R L W w [>—Ea5 s DP_gsD DE_T DP_TBTSNKO_MI_C_P<3..2> s C
[ SPI_45§ SPT SPI_CSO_L 3 CO--E85.8S DP_85D DP_T: DP_TBTSNKO_ MI, C_N<3..2> 5 2
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
[ SPT_458 SPT SPI_SMC_MOSI 31 37 [— DP_85D DP_T DP_E85SNK_ML_ N<3..0> 27 29
CLK_SLOW * =4x_DIELECTRIC ? = = =
— — [ SPI_45§ SPT SPI_SMC_MISO 313 [ DP_85D DP_T; E85_HS_ DP_MLO_P 27 20
s £ £ c . [ SPI_45§ SPI SPI_SMC_CS L 3137 [ DP_85D DP_T; E85_HS DP_MLO_N 27 29
PI Interface Constraints f— SPT_45s SPT SPI_MLB_CLK 2 E85_HS_DP_ML1_P
_ [ DP_85D DP_T; 27 29
ALLOW ROUTE [ 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 = PT_MLB MISO = =
D SPI_45§ SPT S 37
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ SPT_45S SPT SPI_MLB_CS_L 27
PCIE_AP_R2D_P
[O—BCIEARRZD RCIE_B0D BCIE_PCH_T = CD--E85.Ls E85_LS_85D E85_LS 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 g g ge— -— ~g— CIE AP R2D C P CO-——E85.LS E85 LS 85D E85_LS E85_LS N<2..1> 26 29 64
¥ 14 22
SPI * =4x_DIELECTRIC ? =1 CTE T CIE AP R2D C N 14 22 [ E85_LS_85D E85 LS E85 LS MISSION P 26
card 2> \olz 2N P P\ CIE_AP D2R_P o = B85 LS 85D Ras 1S E85_LS_MISSION N 26 |
. PCIE AP D2R N
[CO—BCIE AP D2R PCTIE_80D PCIE_PCH R 14 22 B 1
XDP Constraints — PCTE_ 80D pcTE pcH R | PCIE AP _D2R_C_P 2 = S Egg ggz 29 60 60
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP e PCTE_80D PCIE_PCH R PCIE_AP_D2R C N 22 = Eas_cC 29 60 ea
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—RBCIE CLK100M AP CILK_PCIE_80D | CIK PCIE PCIE_CLK100M AP _P 12 22
[CO—RBCIE CLK100M AP CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M_AP_N 12 22
PCIE _CLK100M AP_C_P .
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = CLK_PCIE_B0D CLK_PCTE = Note: 80ohm constraints are actually 85ohm
B> CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M AP_C_N 22
PCH_ITP * =2:1_SPACING ? [CO—BCIE TBT R2D PCTE_80D PCTE _PCH T PCIE_TBT R2D P<3..0>
[CO—RBCIE TBT R2D PCTE_80D PCIE_PCH_T PCIE_TBT_R2D_N<3..0>
. PCIE_TBT_R2D_C_ P<3..0>
Di 1 Por [ PCTE_80D PCIE_PCH T 14 62
sSpLayro t [ PCTE_80D PCIE_PCH T PCIE _TBT R2D C N<3..0> .
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [CO—RBCIE TBT D2R PCTIE_80D PCTE_PCH R PCIE_TBT_D2R_P<3..0> 1 62 B
DP_80D * - =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_D. [D—BCIETRTD2R BCIE_A0D BCTE_BCHR PCIR TBT DZR N<d..0> e
= Jsoommprer | 780 OmM ~50_OHM_ ~80_OHM_ ~80_OHM_ ~80_OHM_DIFF = BCTE_80D pcTE pen rx | 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 [ PCTE_80D PCIE_PCH_R PCIE_TBT_D2R_C N<3..0>
[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 ? pe_oT PCH_ass ecn_tTe XDP PCH TDI e
DP_20THERHS * =4x_DIELECTRIC ? DP_20THERHS TOP, BOTTOM =6x_DIELECTRIC ? [CO—XDR_TDO PCH 458 PCH_ITP XDP_PCH_TDO 12 16
DP_TMS DPCH_45S PCH_ITP XDP_PCH_TMS 12 16
DP_20THER * =3x_DIELECTRIC ? DP_20THER TOP, BOTTOM =4x_DIELECTRIC ? = = = =
DP_TCK PCH PCH_ITP 12 16
= = = [— _TC. CH_45S CH_ XDP_PCH_TCK
* = =
DP_AUX 3x_DIELECTRIC ? DP_AUX TOP, BOTTOM 4x_DIELECTRIC ? CTE_can BCTE gD pCTE_pCH_T PCIE CAMERA R2D P s
PCIE_CAMERA R2D_N
[CO—RBCIE CaM PCTIE_80D PCIE_PCH T 24 25 _—
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET PCIE_ 80D PCIE_PCH T PCIE_CAMERA R2D_C P 14 25
[ — _per_
[— [— N b 208 [ PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D_C_N 14 25
= = — [CO—RBCIE CaM PCTIE_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
- . ' N DP 20THERHS [ PCTIE_80D PCTE_PCH R PCIE_CAMERA D2R C_ P 24 25
- ] . - PCTIE_80D PCTE_PCH R PCIE_CAMERA D2R_C_N 24 25
DP_TX * * DP_20THER [CO—BCIE CLK100M CAM CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_ CAMERA_P 12 28
[CO—BCIE CLK100M CAM CLK_PCTE_80D | CLK PCTE PCIE_CLK100M CAMERA N 12 25
[— CLK_PCTE_80D | CLK PCTE PCIE _CLK100M _CAMERA C P ., .
PCIE_CLK100M CAMERA_ C_N
D CLK_PCIE_80D | CIK PCIE 24 25
[E>—BCIE CLK100M DEG CLK_PCIE_80D | CIK PCIE PCIE_CLK100M_DEBUG_P
[E5>—BCIE CLK100M DEG CLK_PCIE_80D | CIK PCIE PCIE_CLK100M_DEBUG_N
——
System Clock Signal Constraints [E5)—DE_TAT ML DP_80D DP_T; DP_ML_P<3..0> SYNC MASTER=DEV _MLB SYNC_DATE=04/17/201 A
[E—DR_TBT_MI DP_80D DP_T; DP_ML_N<3..0> 1Zcopy s nom "
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [ DR_TBT ML DP_80D DP_T; DP_MIL_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 Db ML ¢ Ned..0>
= = O P P o _ 5 DP_TBT ML DP_80D DP_T; DP_ML_CONN_P<3..0> <SCH_NUM> D
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [E—DR_TBT ML DP_80D DP_T DP_MI, CONN_N<3..0> Apple Inc.
[ DR_TBT AUXCH DP_80D DP_AU DP_AUX_CH_P S <E4LABEL>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [Cp—DE_TRT_AUXCH DE_S0D. DE_AL DE_AUX_CH_N NOTICE OF PROPRIETARY PROPERTY:
- = [ DR_TBT AUXCH DP_80D DP_AU DP_AUX CH_C_P THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
CLK_SLOW * =2x_DIELECTRIC ? 5> DR_TBT_AUXCH DP_80D DP_AU DP_AUX_CH_C_N THE POSESSOR AGREES TO THE FOLLOWING: PPRCE T —
. . [E>—DB_TET_AUXCH DP_80D P AL 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=D—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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Memory Bus Constraints emory Net operties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE
] - 2 ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
MEM_40S * =40_omM_sE | =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE MEM A CLEO MEM 70D BN LK MEM A CLK P<0>
[ 720
MEM_50S * =50_omM sE | =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE [O—MEM_A_CIKO MEM_70D MEM_CLK : S _12_8 _..é:]g<(l)> 720
MEM_A_CLKI1 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'_"( N<1> v
— — — — — — — — — — — = == = = e e
[O—MEM_A_CS0 MEM_40S MEM_CTRL MEM_ A" CS_T.<0> .2
A _ u MEM A CS L<1>
ED>—MEM_A_Cs1 MEM_40S MEM_CTRL EM_A_ 720
[O>—MEM_A_ODT MEM_40S MEM_CTRL MEM A ODT<0> Twa
. [O—MEM_A_CKEO MEM_40S MEM_CMD MEM_A_CK §<:_l ..0> 720
SpaCJ_ng Rule Sets [ MEM A CKE1 MEM_408§ MEM_CMD MEM A CKE<3..2> 720 D
LA - _ STV
[—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 405 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> e
MEM_DATAZOTHERMEM * =8x DIELECTRIC ? [>—MEM A DQ BYTE2 | MEM 40§ MEM_A_ DATA 2 MEM A _DQ<23..16>
- .. 76
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 .
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 .. 76
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< >
[O—MEM_A_DQ BYTE7 | MEM 405 MEM A DATA_ 7 .
MEM_CTRL2CTRL * =3x_DIELECTRIC ? MEM_A_DQS0 MEM_70D MEM_A_DQS 0 MEM A DOS_P<0> o
= [— __A__ - __A__ __ T o S >, 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<§> .
— — A a _ A_DQS _ MEM A _DQS 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> re
= e
MEM 20THER * =6x_DIELECTRIC ? O—MEM_A_DQS3 MEM_70D MEM A _DQS 3 MEM A" DOS__N<3> e
= = _A_ - _A_DQS S1 B 0.0
[O—MEM_A_DQS4 MEM_70D MEM_A_DQS 4 MEM A DOS P<4> .
J MEM_A_DQS4 MEM_70D MEM A _DQS 4 ME A DQOS N<4>
Memory to Power Spacing = e M0 T em s mos—s T MEM_A-DOS_P<5> -
NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_PHYSICAL_TYPE AREA_TYPE | PHYSICAL_RULE_SET [ — MEM_A_DO§ 5 MEM_7 oD MEM_A_DO':_E : § _Ai_ 38 : :]§<2> 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
— — — = — = — — — f— 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> s e
[O—MEM_A_DQS7 MEM_70D MEM A _DQS 7 ME A" DOS”_N<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> : . :
NET_SPACING_TYPEl | 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> .
GND MEM_* * MEM_2GND [O—MEM_B_CS0 MEM_40S MEM_CTRL MEM B CS T.<0> 2o e
. . E>—MEM B_CS1 MEM_40S MEM_CTRL ME B_CS L<1> 2 a1 e
_B_ _ _ DD
Memory Bus Spacing Group Assignments [—_MEM_B_ODT MEM_40S | MEM_CTRL, MEM B ODT<0> e
[—MEM_B_CKEO MEM_40S MEM_CMD ME CKE<1..0> B
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_O0 |MEM_A_DATA_0 * MEM_DQS20WNDATA MEM_A_DQS_0 * * MEM_20THER [—_MEM_B_CMDO MEM_40S MEM_CMD MEM_B_CAA<9..0> R
> MEM B_CMDI MEM_40S§ MEM_CMD MEM B CAB<9..0> 726 6
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>
== ——— — == — T C l ' f— . . 766
MEM A DQS 2 |MEM A DATA 2 * MEM_DQS20WNDATA MEM A DQS 2 * * MEM_20THER WWW AI E H 1 R [O—MEM_B_DQ BYTEl | MEM 405 MEM B _DATA 1 ME O<%g . ?Z s e
— — — — — — — _ B _DO u . B - MEM B~ DO< >
" . [O—MEM _B_DQ BYTE2 | MEM 405 MEM B _DATA 2 EM B 23.. 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 % .. 4 %> T a e
— — — — — — — _ 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_DOS20WNDATA MEM_A_DQS_5 * * MEM_20THER MEM B DO BYTEE | MEM 408 MEM B DATA & ME B-—DO<55. . 48> o
= =S = =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 766
MEM_A_DQS_7 |[MEM_A_ DATA 7 * MEM_DOS20WNDATA MEM_A_DQS_7 * * MEM_20THER MEM B DOS0 MEM 70D MEM B DOS 0 ME B-DOS N<0> e
[ _B_ L 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<i> 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 TV —R— 0S—P<2> ve
—— — —— — —— — — = =5 = =S — = = T
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 E 76
MEM_B_DQS_3 |MEM_B_DATA_3 * MEM_DOS20WNDATA MEM_B_DQS_3 * * MEM_20THER = ="= = ="=t= MEM-B-DOS N<3>
[O>—MEM_B_DQS3 MEM_70D MEM_B_DQS_3 MEM _B_ QS N 3 T a B
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 E B DO~_]I?<4 > Ve
— — — — — — — . B a . B - MEM B DOS N<4>
MEM B _DQS4 MEM_70D MEM B DQS 4 E 76
MEM_B_DQS_5 |MEM_B_DATA_5 * MEM_DOS20WNDATA MEM_B_DQS_5 * * MEM_20THER O T hhoes MEM 70D MEM B DOS 5 ME 0S—P<5> o
[ — _B_ - _B_DOS D Do
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 a . B - MEM B DOS P<6>
[>—MEM_B_DQS6 MEM_70D MEM_B_DQS_6 E S T a e
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 MEM_B_DOS_P<7> s e
NET_SPACING_TYPEl | 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 PELVS_S3 o R
_A_| _ _ A _ > — L = MEM_PWR PPVREF S3 MEM VREFCA 16 15 20 21 69
MEM_A_DATA_4 * * MEM_20THER MEM_A_DATA_1|MEM_*_DATA_* * MEM_20THERMEM [ MEM_PWR ; ;g REF_S3_ y E M V Q*E e gg_A 18 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_PWR 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_CHDIGD 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 " pr———— 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 Be—— e ————— MEM_B_DATA_7 MEM_20THER MEM_B_DATA_4|MEM_*_DATA_ MEM_20THERMEM Abble Inc ::<::S:C§ :Hf—S:fofo M> Ifof:.
NET_SPACTNG NET_SPACTNG = SPACING RULE S MEM_CMD * * MEM_20THER MEM_B_DATA_5|MEM_*_DATA_* * MEM_20THERMEM ° PP -
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>
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NAND BUS CONSTRAINTS

NAND NET PROPERTIES

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.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
NAND_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
NAND_85D * -85_OHM_DIFH  =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
[[Z2—2NIO0_ IO NAND_45S NAND_TIOQ ANIQ_TIO<7..0>
[[Z5»—DE_ANTO_DOS NAND_85D NAND_DQS ANIO_DOS_P
[[ZZ5—DE_ANTO_DOS NAND_85D NAND_DQS ANIO_DOS_N
[[ZZp—DE_ANIQ NRE NAND_85D NAND_DQS ANIO_NRE_P
[[ZD+DB_ANIOQ NRE NAND_85D NAND_DQS ANIO_NRE_N
[[Z2—2NIO_NUE NAND_45S NAND_CMD ANIO_NWE
[[Z2p—ANIO NCE NAND_45S NAND_CMD ANIO_NCE<3..0>
[[ZZy—ANIO _ALE NAND_45S NAND_CMD ANIO_ALE
[ZZp—2NIO _CLE NAND_45S NAND_CMD ANIO_CLE
[CZoy—2NT1 10 NAND_45S NAND_TIOQ ANI1l_IO<7..0>
[ DR_ANT1 DOS NAND_85D NAND_DQS ANI1_DOS_P
[[Z5—DR_ANT1 DOS NAND_85D NAND_DQS ANI1l_DOS N
[[Z5—DR_ANI1 NRE NAND_85D NAND_DQS ANI1_NRE_P
[[ZZ»DR_ANT1 NRE NAND_85D NAND_DQS ANI1_NRE_N
[[Z2—ANI1 NWE NAND_45S NAND_CMD ANI1_NWE
[[Zop—2NI1 _NCE NAND_45S NAND_CMD ANI1_NCE<3..0>
[[ZD—ANI1 ALE NAND_45S NAND_CMD ANI1_ALE
[[Z2—ANIL CLE NAND_45S NAND_CMD ANI1_CLE
[[ZBy—2NI2_T0 NAND_45S NAND_TIOQ ANI2_TO<7..0>
[[Z3—DR_ANI2 DOS NAND_85D NAND_DQS ANI2_DOS_P
[y DR_ANI2 DOS NAND_85D NAND_DQS ANI2_DOS_N
[T DR_ANI2 NRE NAND_85D NAND_DQS ANI2_ NRE_P
[[Z7s—DR_ANI2 NRE NAND_85D NAND_DQS ANI2_ NRE_N
[[Z—ANI2 NWE NAND_45S NAND_CMD ANI2_NWE
[[Z2>—ANI2 _NCE NAND_45S NAND_CMD ANI2_ NCE<3..0>
[Z—ANI2 ALE NAND_45S NAND_CMD ANI2_ALE
[[Zoy—ANI2_CLE NAND_45S NAND_CMD ANI2_CLE
[[ZZ»—2NI3 10 NAND_45S NAND_TIOQ ANI3_T0<7..0>
[ DP_ANT3 DOS NAND_85D NAND_DQS ANI3_DOS_P
[[Zo»—DP_ANT3 DOS NAND_85D NAND_DQS ANI3_DOS_N
[[ZZp—DB_ANI3 NRE NAND_85D NAND_DQS ANI3 P
[[Z3—DR_ANI3 NRE NAND_85D NAND_DQS ANI3 N
- N, Npdily CAD NT:
| J Ao fss [ A NT
S mm '} S EE N T
[[ZBp—ANI3 CLE NAND_45S NAND_CMD ANT

NAND NET PROPERTIES

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

[[0—2NI4_T0 NAND_45S NAND_TIOQ ANI4_IO0<7..0>
[ DR_ANT4 DOS NAND_85D NAND_DQS ANI4_DOS_P
[T DR_ANT4 DOS NAND_85D NAND_DQS ANI4_DOS_N
[[S0»—DE_ANT4 NRE NAND_85D NAND_DQS ANI4_NRE_P
[ DR_ANT4 NRE NAND_85D NAND_DQS ANI4_NRE_N
[S0s—ANT4 NWE NAND_45S NAND_CMD ANI4_NWE
[[Zoy—ANI4 _NCE NAND_45S NAND_CMD ANI4_NCE<3..0>
[0 ANI4 _ALE NAND_45S NAND_CMD ANI4_ALE
[0 ANI4 CLE NAND_45S NAND_CMD ANI4_CLE
[0 2NIS 10 NAND_45S NAND_TIOQ ANI5_TI0<7..0>
[[I0»—DP_ANTS DOS NAND_85D NAND_DQS ANI5_DOS_P
[[ID»—DR_ANIS DOS NAND_85D NAND_DQS ANI5_DOS_N
[ DR_ANIS NRE NAND_85D NAND_DQS ANI5_NRE_P
[T DR_ANIS NRE NAND_85D NAND_DQS ANI5_NRE_N
[[IT»ANTS NUE NAND_45S NAND_CMD ANI5_NWE
[+ ANIS NCE NAND_45S NAND_CMD ANI5_NCE<3..0>
[[E—ANIS ALE NAND_45S NAND_CMD ANI5_ALE
[I»—2NIS CLE NAND_45S NAND_CMD ANI5_CLE
> 2NI6 IO NAND_45S NAND_TIOQ ANI6_TIO<7..0> 55 58
[[32»—DB_ANI6 DOS NAND_85D NAND_DQS ANI6_DOS P 55 58
[ DP_ANT6 DOS NAND_85D NAND_DQS ANI6_DOS N 55 58
[ DR_ANI6 NRE NAND_85D NAND_DQS ANI6_NRE_P 55 58
[ DR_ANI6 NRE NAND_85D NAND_DQS ANTI6_NRE_N 55 58
[[Z2>—2NI6 NUE NAND_45S NAND_CMD ANI6_NWE 55 58
[[32»—ANI6_NCE NAND_45S NAND_CMD ANI6_NCE<3..0> 55 58
[»—ANI6 ALE NAND_45S NAND_CMD ANI6_ALE 55 58
[[2»ANI6 CLE NAND_45S NAND_CMD ANI6_CLE 55 58
E>_anT7 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
[ DR_ANIZ NRE NAND_85D NAND_DQS ANI7_ NRE_P 55 58
[ DR_ANI7 NRE NAND_85D NAND_DQS ANI7 NRE_N 55 58
(3> 2ANIZ NWE NAND_45S NAND_CMD ANI7_ NWE 55 58
[[Z2»—ANIZ NCE NAND_45S NAND_CMD ANI7 NCE<3..0> 55 58
D ANIZ ALE NAND_45S NAND_CMD ANI7_ ALE 55 58
[[S—ANIZ CLE NAND_45S NAND_CMD ANI7_CLE 55 58
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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 a2 mEM_gsn | a2 wEM_cre MEM_CAM_CLK_N .
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
[T S2 MEM_CNTL S2_MEM_45S 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 - - — - — —
- - - - - - - - - i [y S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT 25
D S2 MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_CAS_TL 24 25
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [(ETD—S2_MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_RAS_TL 24 25
CO—S2_MEM_CMD S2_MEM_45S 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> 24 25
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP, BOTTOM =8X_DIELECTRIC ? OS2 _MEM CMD S2_MEM_45S S2_MEM_CMD MEM CAM BA<1> 24 25
B B [CO—S2_MEM CMD S2_MEM_45S S2_MEM_CMD MEM_CAM BA<2> 24 25
MIPICLK_20THER =7X_DIELECTRIC ? MIPICLK_20THER TOP , BOTTOM =10X_DIELECTRIC ? - S2_MEM_DOSO S2_wEM_asn 2_MEM_DoSO MEM _CAM _DOS P<0> e
[CO—S2_MEM _DQSOQ S2_MEM_85D S2_MEM_DQSO MEM CAM DQS_N<0> 24 25
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET E»—S2-MEM _DOS1 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> 24 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
CLK_MIPI * * MIPICLK_20THER -~ S2_MEM A S2_MEM_45S S2_MEM_CMD MEM_CAM A<14..0> 24 25 61
OS2 _MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM CAM DOQ<7..0> 24 25
[ —S2_MEM_DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_DOQO<15..8> 24 25
.
Memory Bus Constraints
) MIBI DATA S2 MIPT_85D MIPT_DATA MIPI DATA P 24 25
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP (2D MIBI 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
) MIBI CLK S2 MIPT_85D CLK_MIPT MIPI CLK_P 24 25
[ 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‘MipYATR PP1V3 S_CAM 4 s
S2_DATA2SELF * =2x_DIELECTRIC ? S2_DATA2SELF TOP,BOTTOM| =4x_ DIELECTRIC = S2_MEM_PWR PPOV675_CAM VREF 24 25
Tt S2_MEM_PWR PPOV675_MEM_CAM VREFCA :s
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 Yy 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

GND S2_MEM_* * S2MEM_2GND
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SMC SMBus Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR 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_SCL, 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_SCT, 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 SCL 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
[CO—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
[CO—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
[CO—SENSE DIFFPATR 1TQ1_DIFFPATR CHGR_CSO_P
[CO—SENSE_DIFFRATR 1TQ1_DIFFPATR CHGR_CSO_N
[— 1TQ1_DIFFPATR CHGR_CSO_R_P
[— 1TQ1_DIFFPATR CHGR_CSO_R_N

WWW.AITECH1.RU
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J92 MLB Specific Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR 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 0.20 ma 10000 SB_POWER CLK_PCIE * PWR_P2MM
SB_POWER SATA* * PWR_P2MM
SB_POWER SATA* * PWR_P2MM

RF Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | 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 ?

WWW.AIT

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

ISNS_HS_GAIN_P

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

[— SENSE_DTFFPATR SENSE_1TQ1_45. SENSE 35 36
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_GAIN_N 35 36
[CO—SENSE_DTFFPATR 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
[E—SENSE_DIFFPATR SENSE_1T01_P3MM SENSE ISNS_1V2_S3_P e
[ —SENSE_DIFFPATR SENSE_1T01_P3MM SENSE ISNS_1V2 S3 N P
SENSE_DTFFPATR SENSE_1TQ1_45. SENSE ISNS LCDBKLT P a9
[E2D)—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT N 4
[E)—SENSE_DIFFPATR SENSE_1T01_P2MM SENSE ISNS_1V05_SUsS P a8
[E2)—SENSE_DIFFPATR SENSE_1T01_P2MM SENSE ISNS_1VO05_SUS_N s
[5)—SENSE _DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS1 P s
[ SENSE _DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS1_N as
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2_ P as
T SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2_N s
[=DSENSE DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS D2 P 36
=7 SENSE_DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_ N 36
[ 1TO1_DIFFPAIR | AUDIO MAX98300_R P
- 1TO1_DIFFPATIR AUDIQ MAX98300_ R N
[CO—SBKR OUT SPKR_DTFFPATR AUDIQ SPKRAMP_ROUT1_P 2
[—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_ROUT1_N 39
[E=D—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_ROUT2_ P 39
= SPKR_OUT SPKR_DTFFPATR AUDIQ SPKRAMP_ROUT2_ N 39
[=—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT1_ P 38
[E=D—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT1_ N 38
= —SBKR _OUT SPKR_DTFFPATR AUDIQ SPKRAMP_LOUT2_P 28
[E=D—SBKR_OUT SPKR_DTFFPATR AUDTO SPKRAMP_LOUT2_ N 38
[— s _power | PP3V3 S5 (RS
[— sB_powrr | PP3V3_S0 o,
GND GND
RF_508 RE RF_A 0 _DIPLEXER .
RF_50S RF RF_A 0_MATCH 22
= 0s RE RF_G_0_DIPLEXER .
s — 0s RE RF_G_0_MATCH 22
erra, n - RE RF_0O_ANT .
s RE_50§ RF RF_O_ANT_ MATCH T 22
— RE_50S RE RF_A 1 DIPLEXER 22
s RF_50S RF RF_A 1 MATCH 22
(=5 RE_50S RF RF G 1 DIPLEXER 22
= RF_50S RF RF_G 1 MATCH 22
s RF_50S RF RF_1_ANT 22
= RF_50S RF RF_1 ANT MATCH T 22
[E3>—DP_EXT_ML DP_80D DP_T; DP_EXT ML_P<1..0>
[C=D—DB_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>
TEL] USB_EXTA USB_80D USB DPRUSB_EXTA P
[ED—USB_EXTA USB_80D USB DPRUSB_EXTA_N
[ USB3_EXTA R USB_80D 1sB3_PcH RY DPRUSB3_EXTA_ D2R P
[ USB3_EXTA R USB_80D 1sB3_pcH RY DPRUSB3_EXTA D2R_N
[T USB3 EXTA T USB_80D 1sB3 pcH Ty DPRUSB3_EXTA R2D_P
USB3 EXTA_T; USB_80D 1S3 pcH_T¥ DPRUSB3_EXTA R2D_N
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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

WWW.AITECH1.RU

MobileMac
MobileMac
MobileMac
MobileMac
MobileMac
MobileMac
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6 5 4

46 37 33 22 17 60 53 47 38 30

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

K PLACE_SIDE=TOP

Power State Debug LEDs

PP5V S4 PP3V3_S0 e 35 31 1, PM_SLP_SO_L
RD094*
20K
DBGLED_S4 DBGLED_SO0TI
A A

DD096 DD095 DD094
N GREEN-56MCD-2MA-2 . 65V X GREEN-56MCD-2MA-2 . 65V M GREEN-56MCD-2MA-2 . 65V
4 LTQHIG-SM 4 LTQHIG-SM 4 LTQHIG-SM

PLACE_SIDE=TOP PLACE_SIDE=TOP K PLACE_SIDE=TOP
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