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1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%.
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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DRAWING TITLE
<PART DESCRIPTION>
PRODUCT SAFETY REQUIREMENTS: — S —

Schematic / PCB #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-00532 1 SCHEM, MLB, X260 SCH CRITICAL
820-00244 1 PCBF,MLB, X260 PCB CRITICAL

PCB, UL RECOGNIZED, MIN. 130-C TEMP. RATING AND V-0 FLAME RATING PER UL 796 & UL 94.
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.
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Alternate Parts
BOM Groups _
BOM GROUP BOM OPTIONS PART NUMBER é}I&EI%_R’\II\IL,JA'\}I'EggR BOM OPTION REF DES COMMENTS: PART NUMBER ékEETR,\m\;EEFF?R BOM OPTION REF DES COMMENTS:
MLB COMMON ALTERNATE, COMMON,MLB MISC,MLB DEBUG:ENG,MLB PROGPARTS,BUILD:CBB 376500074 37650855 ALL Toshiba alt for Diodes dual 128500007 128500015 ALL NEC alt to Sanyo
MLB MISC CAM FREQ:24M,CAM XTAL:NO,SSDRAM:4GBIT,S3X:B0,UPC:Al,PCH24M:SUS,EQ:4CH,PMIC:A0D,BSSB_GPIO 37651129 37650855 ALL NXP alt for Diodes dual 128500009 128500015 ALL Kemet alt to Sanyo
MLB DEBUG:ENG DEBUGLED 37651089 37651128 ALL NXP alt for Diodes single 128500029 128500015 ALL Rohm alt to Sanyo
13850703 13850648 ALL Murata alt to Taiyo Yuden 128500011 128500010 ALL Kemet alt to Sanyo
37250186 37250185 ALL NXP alt to Diodes 128500026 128500010 ALL NEC alt to Sanyo
37651053 37650604 ALL Diodes alt to Fairchild 128SOOO3l 128500010 ALL Rohm alt to Sanyo
CPU DRA}& CFG Chart 10750249 10750251 ALL TFT alt to Cyntec 138500073 138500047 ALL Murata alt to Taiyo
128500044 128500041 ALL Rubycon alt to Sanyo 13850772 138500013 ALL Taiyo alt to Murata
VENDOR CFG 1 CFG 0 740500004 74050134 ALL Kemet alt to Sanyo 132500012 13250401 ALL Multi alt to Taiyo
CPU DRAM SPD Straps HYNLX 0 0 740500005 | 74050190 ALL rotyonten a1 o fayen 152500028 | 15251751 ALL S
BOM GROUP BOM OPTIONS SAMSUNG 12850296 12850487 ALL Sanyo alt to NEC 353500712 35352216 ALL Onseni alt to TI
DRAM:SAM 8GB RAMCFGO L,DRAM TYPE:SAMSUNG 8GB MICRON 0 1 128500012 12850487 ALL ROHM alt to NEC 353500714 35352208 ALL ONSeni alt to TI
DRAM:HYN 8GB RAMCFGO L,RAMCFGl L,DRAM TYPE:HYNIX 8GB ELPIDA 1 1 12850397 12850325 ALL Kemet alt to Sanyo 337500174 337500175 S3X:B0 ALL $3X B0 alt to A0
DRAM:ELP_8GB DRAM TYPE:ELPIDA 8GB 107500070 10750085 ALL DK alt to Murata 138500077 138500035 ALL Taiyo alt to Murata
SIZE CFG 3 CFG 2 376500007 37651179 ALL A0S alt to Vishay 152500343 15251682 ALL Murata alt to Cyntec
2GB 0 0 37651080 37650820 ALL Diodes alt to OnSemi 155500155 15550441 ALL TDK alt to Murata
4GB QDP 152500311 15252037 ALL Cyntec new alt to Cyntec 15550741 15550361 ALL Murata alt to TDK
4GB DDP 1 0 152500098 152500224 ALL Vishay alt to Cyntec 155500165 15550382 ALL Taiyo alt to TDK
8GB 1 1 128500021 128500020 ALL ROHM alt to NEC 155500166 15550391 ALL DK alt to Murata
Programmable Parts SSD C f . 13850786 13850705 ALL Samsung alt to Murata 15550706 15550302 ALL Taiyo alt to Murata
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION onrigs 197500053 | 197500050 ALh i
335500084 1 IC,SPT SERTAL FLASH,SHBIT,3.0V,CSP, 8P U3090 CRITICAL UPCROM : BLANK BOM GROUP BOM OPTIONS 197500055 | 197500050 ALL tarata 21t to ne
341500466 1 LNV (VKKX) CBB, X260 U3090 CRITICAL UPCROM: PROG SSD:128GB NAND:64GB,CAPACITY1 311500004 31150370 ALL Onseni alt to NXP
33851231 1 1. SHC12_51, 40MHL/50DNIDS HCU. 77, 1685CA U5000 CRITICAL SMC : BLANK SSD:256GB NAND:128GB,CAPACITY(0,CAPACITY1 333500030 333500016 ALL Hynix alt to Micron
341500431 1 L SHC_BL, EXTERNAL (v2.3982) BROTO 11260 U5000 CRITICAL SMC : PROC SSD:512GB NAND:256GB,CAPACITY2 338500175 33851264 ALL Broadcom alt packaging
33551009 1 64 MBIT SPT QUAD I/0 FLASH,CSP,3.3V,QUAD 1O U6100 CRITICAL BOOTROM_WIN:BLANK SSD:256GB_SAND NAND:128GB_SAND,CAPACITYO,CAPACITY1,SANDISK 1Y 107500020 10750276 ALL TET alt to Cyntec
33551010 1 64 MBIT SPT QUAD I/0 FLASH,CSP,3.3V,QUAD 1O U6100 CRITICAL BOOTROM_MAC : BLANK SSD:512GB_SAND NAND:256GB_SAND,CAPACITYZ2,SANDISK 1Y 107500021 10750284 ALL TET alt to Cyntec
335581029 1 64 MBIT SPI QUAD I/O FLASH,CSP,3.3V,QUAD IO U6100 CRITICAL BOOTROM_ MIC:BLANK 353500773 35354296 ALL Senech At ™
341500465 1 1CLEFT ROM (VEXK) CBB, K260 U6100 CRITICAL BOOTROM : PROG 311500057 | 31150612 ALL piodes 21t to 1
SSD P t 155500011 155500008 ALL Murata alt to TDK
ar S 13850739 13850706 ALL Samsung alt to Murata
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 13850945 13850706 AL N
337500175 1 1C,53-X,B0 U8600 CRITICAL S3X:B0 138500090 13850943 AL N
M d l P t 333500017 1 IC,LPDDR3-1600,128MX8, 1.8V, 25NM,276 POP U8600 POP_DRAM CRITICAL SSDRAM:4GBIT 138500087 13851086 ALL e e o0 moe
oqule arXrts 33581030 2 NAND, TOG DDR2,2CH, 64GB, 1YNM, 3.3V, LGA60 U9100,U9120 CRITICAL NAND: 64GB 107500086 107500056 ALL o a1t b0 ey
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 335500050 2 NAND,TOG DDR2,2CH,128GB, 1YNM, 3.3V, LGA60 U9100,U9120 CRITICAL NAND:128GB
152500347 152500220 ALL Chilisin alt to Cyntec
337500207 1 IC,CPU, SKY, SR2EN, PRQ,D1,2/2,1.1,5W, .85,B1515 Uu0500 CRITICAL CPU:1.1GHZ 335500051 2 NAND, TOG DDR2,2CH, 256GB, 1YNM, 3.3V, LGA60 U9100,U9120 CRITICAL NAND:256GB 138500032 13850831 ALL N
337500208 1 IC,CPU, SKY, SR2EM, PRQ,D1,2/2,1.2,5W, .85,B1515 Uu0500 CRITICAL CPU:1.2GHZ 335500121 2 NAND, TOG DDR2,2CH,128GB, 1YNM, 3.3V,LGA60 U9100,U9120 CRITICAL NAND:128GB_SAND 138500049 13850831 ALL rrosore a1t 4o roreee
337500209 1 IC,CPU, SKY, SR2EH, PRQ,D1,2/2,1.3,5W, .85,B1515 Uu0500 CRITICAL CPU:1.3GHZ 335500122 2 NAND, TOG DDR2,2CH, 256GB, 1YNM, 3.3V, LGA60 U9100,U9120 CRITICAL NAND:256GB_SAND 152500362 15251129 ALL R
946_3892 1 J11/J13 MLB DYMAX ADHESIVE 29993-SC 0.4G GLUE CRITICAL 128s00039 128500038 ALL NBC a1t to Kemet
825-00162 1 LABEL, BARCODE, 2D, 1D, CONFIG,MLB, X260 LABEL
Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
353500660 1 IC,CD3215,USB PWR SWITCH,Al,6X6MM,BGA96 U3100 CRITICAL UPC:Al
338500168 1 IC,PMU, P650839A0D, 7X7MM, BGA168 U7800 CRITICAL PMIC:A0D
Board IDs
BOM GROUP BOM OPTIONS
BUILD:PROTO1 BOARDIDO L
BUILD:CBB BOARDID1 L
Board ID should start all-high (first build), and each new build increment stuffing
in a binary fashion (ID0 is the LSb). IDx is high if not set low in the BOM table.
DRAM Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
333500052 2 IC, SDRAM,LPDDR-1866,32GBIT, 2538 FBGA U2300,U02500 CRITICAL DRAM_TYPE:SAMSUNG_8GB
333500053 2 IC,SDRAM, LPDDR-1866,32GBIT, 2538 FBGA U2300,U02500 CRITICAL DRAM_TYPE:HYNIX 8GB
333500054 2 IC,SDRAM, LPDDR-1866,32GBIT, 2538 FBGA U2300,U02500 CRITICAL DRAM TYPE:ELPIDA 8GB
SYNC MASTER=X260 ERIC SYNC DATE=06/09/2015
PAGE TITLE . .
BOM Configuration [2]
DRAWING NUMBER SIZE
< >
(:fs Apple Inc. SCH NUM> | D
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Top level BOM Variants

BOM NUMBER BOM NAME BOM OPTIONS
639-6664 PCBA,MLB,1.3GHZ,EL 8GB,TOSH 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM:ELP 8GB,SSD:256GB,WIFI:FCC
639-6665 PCBA,MLB,1.3GHZ,EL 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE,CMN, CPU: 1.3GHZ ,DRAM:ELP 8GB,SSD:512GB,WIFI:FCC
639-6666 PCBA,MLB,1.3GHZ,HY 8GB,TOSH 256G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.3GHZ ,DRAM: HYN 8GB,SSD:256GB,WIFI:FCC
639-6667 PCBA,MLB,1.3GHZ,HY 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.3GHZ ,DRAM: HYN 8GB,SSD:512GB,WIFI:FCC
639-6668 PCBA,MLB,1.3GHZ,SA 8GB,TOSH 256G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.3GHZ ,DRAM: SAM 8GB,SSD:256GB,WIFI:FCC
639-6669 PCBA,MLB,1.3GHZ,SA 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.3GHZ ,DRAM: SAM 8GB,SSD:512GB,WIFI:FCC
639-6670 PCBA,MLB,1.1GHZ,HY 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.1GHZ,DRAM: HYN 8GB,SSD:128GB,WIFI:FCC
639-6671 PCBA,MLB,1.2GHZ,EL 8GB,TOSH 256G,WIFI ETSI, X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM:ELP_8GB,SSD:256GB,WIFI:ETSI
639-6672 PCBA,MLB,1.2GHZ,SA 8GB,TOSH 512G,WIFI APAC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM: SAM 8GB,SSD:512GB,WIFI:APAC
639-6673 PCBA,MLB,1.2GHZ,EL 8GB,SAND 256G,WIFI ETSI, X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM:ELP 8GB,SSD:256GB_SAND,WIFI:ETSI
639-6674 PCBA,MLB,1.3GHZ,EL 8GB,SAND 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM:ELP 8GB,SSD:256GB_SAND,WIFI:FCC
639-6675 PCBA,MLB,1.3GHZ,SA 8GB,SAND 512G,WIFI APAC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM: SAM 8GB,SSD:512GB_SAND,WIFI:APAC
639-6676 PCBA,MLB,1.2GHZ ,EL 8GB,SAND 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM:ELP 8GB,SSD:256GB_SAND,WIFI:FCC
639-6677 PCBA,MLB,1.3GHZ,SA 8GB,SAND 512G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM: SAM 8GB,SSD:512GB_SAND,WIFI:FCC
639-6678 PCBA,MLB,1.3GHZ,HY 8GB,SAND 512G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.3GHZ,DRAM: HYN 8GB,SSD:512GB_SAND,WIFI:FCC
639-6679 PCBA,MLB,1.2GHZ,HY 8GB,SAND 512G,WIFI FCC, X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM: HYN 8GB,SSD:512GB_SAND,WIFI:FCC
639-6680 PCBA,MLB,1.1GHZ,HY 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE,CMN, CPU:1.1GHZ ,DRAM: HYN 8GB,SSD:512GB,WIFI:FCC
639-6681 PCBA,MLB,1.2GHZ,HY 8GB,TOSH 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM: HYN 8GB,SSD:256GB,WIFI:FCC
639-6682 PCBA,MLB,1.2GHZ,SA 8GB,SAND 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM: SAM 8GB,SSD:256GB_SAND,WIFI:FCC
639-6683 PCBA,MLB,1.3GHZ,SA 8GB,SAND 256G,WIFI FCC,X260 ALTERNATE,CMN, CPU: 1.3GHZ ,DRAM: SAM 8GB,SSD:256GB_SAND,WIFI:FCC
639-6684 PCBA,MLB,1.1GHZ,SA 8GB,SAND 512G,WIFI ETSI, X260 ALTERNATE,CMN,CPU:1.1GHZ,DRAM: SAM 8GB,SSD:512GB_SAND,WIFI:ETSI
639-6685 PCBA,MLB,1.2GHZ,SA 8GB,SAND 256G,WIFI IND, X260 ALTERNATE,CMN, CPU: 1.2GHZ ,DRAM: SAM 8GB,SSD:256GB_SAND,WIFI:IND
639-6686 PCBA,MLB,1.3GHZ,HY 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.3GHZ ,DRAM: HYN 8GB,SSD:128GB,WIFI:FCC
639-6687 PCBA,MLB,1.1GHZ,SA 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.1GHZ,DRAM: SAM 8GB,SSD:128GB,WIFI:FCC
639-6688 PCBA,MLB,1.1GHZ,HY 8GB,TOSH 256G,WIFI FCC,X260 ALTERNATE ,CMN,CPU:1.1GHZ ,DRAM: HYN 8GB,SSD:256GB,WIFI:FCC
639-6689 PCBA,MLB,1.1GHZ,SA 8GB,SAND 256G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.1GHZ ,DRAM: SAM 8GB,SSD:256GB_SAND,WIFI:FCC
639-6690 PCBA,MLB,1.1GHZ,SA 8GB,SAND 512G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.1GHZ,DRAM: SAM 8GB,SSD:512GB_SAND,WIFI:FCC
639-6691 PCBA,MLB,1.2GHZ,HY 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE,CMN,CPU:1.2GHZ,DRAM: HYN 8GB,SSD:128GB,WIFI:FCC
639-6692 PCBA,MLB,1.2GHZ,SA 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE,CMN, CPU: 1.2GHZ ,DRAM: SAM 8GB,SSD:128GB,WIFI:FCC
639-6693 PCBA,MLB,1.2GHZ,SA 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE ,CMN, CPU: 1.2GHZ ,DRAM: SAM 8GB,SSD:512GB,WIFI:FCC
639-6694 PCBA,MLB,1.3GHZ,SA 8GB,TOSH 128G,WIFI FCC,X260 ALTERNATE,CMN, CPU: 1.3GHZ ,DRAM: SAM 8GB,SSD:128GB,WIFI:FCC

Partial & development BOMs

BOM NUMBER BOM NAME BOM OPTIONS
685-00073 CMN PTS,PCBA,MLB, X260 MLB_COMMON
939-01879 PCBA,MLB,NO CPU,SA 8GB,TOSH 512G,WIFI FCC,X260 ALTERNATE ,CMN, DRAM: SAM_8GB, SSD:512GB,WIFI:FCC
939-01880 PCBA,MLB,NO CPU,SA 8GB,SAND 512G,WIFI FCC,X260 ALTERNATE ,CMN, DRAM: SAM_8GB, SSD:512GB_SAND,WIFI:FCC
Common BOM
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-00073 1 CMN PTS,PCBA,MLB, X260 CMNPTS CRITICAL CMN
SYNC MASTER=J43 MLB SYNC DATE=10/24/2012
Programmable Parts PAGE TTLE )
X260 BOM Variants
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION DRAWING NUMBER SIZE
< >
341500345 1 BT ROM (VXX) PROTOO0,X260 U3770 CRITICAL BT :PROG Apple Inc. REwsENCH_NUM D
341500346 1 WIFI ROM (PXXXX) PROTOO0,WW1,X260 U3780 CRITICAL WIFI:FCC ® <E4LABEL>
BOM GroupS 341500347 1 WIFI ROM (PXXXX) PROTOO,WW2,X260 U3780 CRITICAL WIFI:ETSI NOTICE OF PROPRIETARY PROPERTY: BRANCH
TH%INFORMATIOI\(I)CONTAIgED HEREINCIS THE <BRANCH>
BOM GROUP BOM OPTIONS 341500348 1 WIFI ROM (PXXXX) PROTO0,WW3,X260 U3780 CRITICAL WIFI:APAC THE POSESSOR AGRERS TO THE FOLL OWING: PAGE
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WIFI EMI CAN
SH0400 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
st 806-7064 1 CAN,EMI,WIFI, X261 SH0400 CRITICAL
1 SHLD-J92-EMI-CAN-WIFI
OMIT TABLE D
DRAM EMI CAN
SH9M4O2 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-04848 1 CAN,EMI,DRAM, X260 SH0402 CRITICAL
SHLD-CAN-EMI-DRAM-X261
1 OMIT TABLE
SSD EMI CANs
SH0403 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
SM 806-00889 1 FENCE, EMI,SSD,TOP, X261 SH0403 CRITICAL
870-00878 1 TAPE, CONDUCTIVE, SSD,REEL, X261 SSD TAPE TOP CRITICAL
SHLD-FENCE-SSD-TOP-X261 — -
OMIT TABLE
SH0404 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION (:
st 806-05622 1 FENCE, EMI , SSD, BTM, X260 SH0404 CRITICAL
SHLD-CAN-EMI-SSD-BTM-X261 870-01557 1 TAPE, CONDUCTIVE, SSD,REEL, X260 SSD TAPE BTM CRITICAL
OMIT TABLE
CPU Heat Spreader Bosses USB-C BTB Connector Boss
Z0403 Z0406
3.70D1.85ID-1.5H-SM 2.730D1.15ID-0.814H-SM
6 e
20404 860-00324
3.70D1.85ID-1.5H-SM

. 0 L

20405
3.70D1.85ID-1.5H-SM

* 1 @
B

= 860-00329
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
870-00998 1 MYLAR, SHIM,MLB, X261 MYLAR SHIM CRITICAL
SYNC MASTER=J43 MLB SYNC DATE=10/24/2012 A
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CRITICAL
OMIT TABLE
MEM_B_DQ<0> BC41 | ppro_DQ32/DDR1_DQO DDR1_CKNo| BK36 o MEM B _CLK N<0> [T 22
MEM B DQ<1> BC39 | ppro_DQ33/DDR1_DQ1 U0500 DDR1_Ckpo| BM36 . MEM B_CLK_P<0> —
MEM B DQ<2> BG41 | bprRo_DQ34/DDR1_DQ2 SKL-Y—-ULX DDR1_CkN1| BD32 o MEM B_CLK_N<1> o
2 ¢ar>—MEM_B_DQ<3> ';Ejg DDR0_DQ35/DDR1_DQ3 BGA DDR1_Ckp1| BF32 o MEM B CLK P<I> —
= ﬁgﬁ‘ﬁ‘gfi BD42 gggg‘gggsgggl‘ggg §YM 3 OF 20 DDR1_CKEO EE?Z’ o MEM B_CKE<0> o =
MEM B DQ<6> <—»— 222 | DDRO_DQ38/DDR1_DQS PORCH-B BBEl—gEE; T R ﬁgﬁ—g—ggzg oo =
MEM_B_DQ<7> <«—»— 41 | DDRO_DQ39/DDR1_DQ7 - B30 > MEM B CKE<3s oD =
MEM B DQ<8> BC43 | ppro_DQ40/DDR1_DQ8 DDR1_CKE3 —-»> == ouD 2
MEM B DO<9> <—»— 2% | DDRO_DQ41/DDR1_DQY DDR1_CSO'EM30 o MEM B CS_L<0> [T 2
MEM B DQ<10> <—»— 2% | DDRO_DQ42/DDR1_DQ10 DDR1_CS1*2¥33 o MEM B CS I<I> oD 2 6
MEM B DQ<11> «—> Egj: DDR0_DQ43/DDR1_DQ11 DDR1_ODTO| BC3% . MEM B_ODT<0> oot
MEM B DQ<12> «—> DDR0_DQ44/DDR1_DQ12
MEM_B_DQ<13> <«—>— 2223 | DDRO_DQ45/DDR1_DQ13 DDR1T_CAAD 252(1) > ﬁgﬁ—g—gﬁzgi oD
MEM_B_DO<14> <«—>— 2% | DDRO_DQ46/DDR1_DQ14 DDR1_CAAT o —— MEN B CAR<25 oD =
MEM B DQO<15> <«—»— 25 | DDRO_DQ47/DDR1_DQ15 DDR1_CAAZ—r———» === oD =
MEM B DO<16> <—»— /28 | DDR1_DQ32/DDR1_DQ16 DDR1_CAAS ——r——» ﬁgﬁ—g—gﬁzi oD =
MEM B DO<17> <—»— N7 | DDR1_DQ33/DDR1_DQ17 DDR1_CAM) e MEM B CAA<ES oD
MEM B DO<18> <—>— 28 | DDR1_DQ34/DDR1_DQ18 PDR1_CAAS ————» MEN B CAA<ES oD »
MEM_B_DO<19> <—»— -2 | DDR1_DQ35/DDR1_DQ19 DDR1_CAAG =~ ———» == oD =
MEM_B_DQ<20> <«—>— 1% | DDR1_DQ36/DDR1_DQ20 DDR1_CAAT —» MEM B CAA<T> oUD
MEM B_DQ<21> s =27 | DDR1_DQ37/DDR1_DQ21 DDR1 CAA8 DWD%___,,  MEM B _CAA<S> oD =
MEM B DO<22> <—»—222° | DDR1_DQ38/DDR1_DQ22 DDR1 CArgl BT o MEM B _CAA<9> oD >
MEM B DQ<23> <«—»— 22 | DDR1_DQ39/DDR1_DQ23 DDR1_CABO| BG37 __  MEM B_CAB<(0> oo
MEM B DQ<24> <«—»—2M24 | DDR1_DQ40/DDR1_DQ24 DDR1_CAB1| BES7 o MEM B CAB<I> o 2
MEM B DQ<25> <« %% | DDR1_DQ41/DDR1_DQ25 DDR1_CAB2| BC37  _  MEM B CAB<2> [T 22
MEM B D0<26> <«—»— N2 | DDR1_DQ42/DDR1_DQ26 DDR1_CAB3| BF34 . MEM B_CAB<3> [ooT >
MEM B D0<27> <«—»— 223 | DDR1_DQ43/DDR1_DQ27 DDR1_CAB4| BC33 . MEM B_CAB<4> o
MEM B DQ<28> <«—»— 23 | DDR1_DQ44/DDR1_DQ28 DDR1_CABS| BF30 _  MEM B_CAB<5> oo
MEM B DQ<29> <«—»—>N23 | DDR1_DQ45/DDR1_DQ29 DDR1_CABs| BD%6 . MEM B CAB<6> oo
MEM B DQ<30> <«—»— 22! | DDR1_DQ46/DDR1_DQ30 DDR1_CAB7| BG3S . MEM B CAB<7> [oT 22
MEM B DQ<31> <«—»— -2 | DDR1_DQ47/DDR1_DQ3!1 DDR1_caBg| BC3! o MEM B_CAB<8> oo
MEM B DQ<32> <«—»>— N | DDRO_DQ48/DDR1_DQ32 DDR1_CABY| BF36 . MEM B CAB<9> oo
MEM B DQ<33> <—>— "0 | DDRO_DQ49/DDR1_DQ33 SoR1 MAsl BI31
MEM B DQ<34> <—»—2-*3 | DDRO_DQS50/DDR1_DQ34 MAS XN
MEM B _DQ<35> <«—»—2r% | DDRO_DQ51/DDR1_DQ35 PDRI_MAH——x'NC
MEM B DO<36> <—— 43 | DDRO_DQS52/DDR1_DQ36 DDR0_DQSN4/DDR1_DQsSNo| BP40 MEM B DQS N<0> TS 2 o
MEM_B_DQ<37> <«—»— 25 | DDRO_DQS53/DDR1_DQ37 DDRO_DQSP4/DDR1_DQsPo|_BF40 MEM B DQOS P<0> D = «
MEM_B_DQ<38> <« 2% | DDRO_DQ54/DDR1_DQ38 DDRO_DQSN5/DDR1_DQSN1|_BD44 MEM B DQOS N<1> D = «
MEM_B_DQ<39> «—s— %3 | DDRO_DQS5/DDR1_DQ39 DDRO_DQSP5/DDR1_DQsP1|_BF44 MEM B DQS P<1> D = «
MEM B_DQ<40> <«—»— 42 | DDRO_DQS6/DDR1_DQAO DDR1_DQSN4/DDR1_DQsN2| BK26 MEM B _DOS_N<2> D » ©
MEM B_DQ<41> «—s— "1 | DDRO_DQS57/DDR1_DQA41 DDR1_DQSP4/DDR1_DQsp2| BM26 MEM B _DOQS_P<2> D » ©
MEM B_DOQ<42> <«—»— 24| DDRO_DQS58/DDR1_DQ42 DDR1_DQSN5/DDR1_DQSN3|_BM22 MEM B _DOS_N<3> D » ©
MEM B_DQ<43> «—s— 39 | DDRO_DQ59Y/DDR1_DQ43 DDR1_DQSP5/DDR1_DQSP3| BK22 MEM B _DOS_P<3> D » ©
MEM_B_DQ<44> «—»>— "2 | DDRO_DQBO/DDR1_DQ44 DDRO_DQSN6/DDR1_DQSN4| BK44 MEM B DQS N<4> D = «
MEM B _DQ<45> <«—»— -1 | DDRO_DQ61/DDR1_DQ45 DDRO_DQSP6/DDR1_DQsP4| BM44 MEM B DQS P<4> D =
MEM B _DQ<46> <«—>— 253 | DDRO_DQ62/DDR1_DQ46 DDRO_DQSN7/DDR1_DQSN5|_BM40 MEM B DQS N<5> D = «
MEM B _DQ<47> «—s— 229 | DDRO_DQ63/IDDR1_DQ4AT DDRO_DQSP7/DDR1_DQSP5| BK40 MEM B DQS P<5> D » @
MEM _B_DO<48> <«—»_ 5F28 | DDR1_DQ48 DDR1_DQsNe| 5D20 MEM B_DOS_N<6> D = @
MEM B_DO<49> <«—»_ 2028 | DDR1_DQ49 DDR1_DQspe| BF20 MEM B_DOS_P<6> GO = @
MEM_B_D0Q<50> <«—»—C% | DDR1_DQS50 DDR1_DQsN7| BF22 o o MEM B _DOS_N<7> g
MEM B DQ<51> «—> ggg; DDR1_DQ51 DDR1_DQsP7| BD22 o o MEM B DOS P<7> s~ u e
MEM B DQ<52> DDR1_DQ52 .
MEM B DQ<53> H‘ > =2/ | DDR1_DQ53 DDF;L‘QLEPTROEB%
MEM B DQ<54> <«—»— 2522 | DDR1_DQ54 e BP20 NG L
MEM_B_DO<55> BC25 DDR1_DQ55 DRAM_RESET O——XNC -
MEM B DQ<56> <«—»— 2% | DDR1_DQS6 DDR_Rcompo| BF64 _»__ CPU_SM RCOMP<(0>
MEM B DQ<57> <«—»—22?% | DDR1_DQ5? DDR Rcomp1| B84 O CPU SM RCOMP<1>
MEM B DQ<58> «—— 221 | DDR1_DQ58 DDR_Rcomp2| BC64 . CPU_SM_RCOMP<2>
MEM B DO<59> — BC23 DDR1_DQ59
MEN_B_DO<60> | DOR.DOR0 RO752') R0751') RO750
MEM B _DQ<61> <—>— 2523 | DDR1_DQG! 162 80. 6 200
MEM B DO<62> <% | DDR1_DQE? 1/200 % 1/200 % 1/200 %
MEM B DO<63> <«—»— 22! | DDR1_DQ63 201, 201, 201,
@ ®
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SKL-ULX current estimates from Skylake Processor EDS vol 1, doc #544924, v0.94
VCCIO breakdown per 4/20/15 email from Srini

NOTE: Aliases not used on CPU supply outputs
to avoid any extraneous connections.

CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
SKL-Y
3.78A Max VCCSA VCCGO MIN-NECK WIDTH=0 . 2000
VCCSA VCCGO o
VCCSA N VCCGO
VCCSA S VCCGO
VCCSA > VCCGO
VCCSA z VCCGO
VCCSA Y VCCGO
VCCSA E VCCGO
VCCSA VCCGO
VCCSA VCCGO
VCCSA VCCGO
CRITICAL CRITICAL
VCCSA VCCGO
OMIT TABLE VooA OMIT TABLE
VCCSA veeet [ AP PPVCCGlmSOmcfo%o .
U0500 PLACE_NEAR=U0500.N30:50.8mm VCCG1 MIN-NECKWIDTH=0 3000 Uu0500
SKL-Y-ULX 1 VCCSA VOLTAGE=T.5V SKL-Y-ULX
o R0860 VCCSA vooor PP1V2 S3 BGA PPVCCIO S0
w 1 « _PPVCORE_S0_GT Syo e o PPVCORE_S0_GT s 100 VOOSA VCCG1 61 s 4 22 21 20 12 _ saoy _ e w o e
ETO A Max AAS3 | oot veeoT| ACS3 1/320 VCCSA VCCG1 2A Max vDDQ SYM 15 OF 20 VCCIO 1.185A Max
AB62 VCCGT VCCGT AC63 01005 5 VCCSA VCCG1 vDDQ VCCIO
VCCG1 VDD < veel
ACAT | veeeT VCCGT| AD62 VCCSA & VCCSA DDR must VCCSA Vooot VDDS N Vgglg
ACSS | veeaT N veeGTL AES9 be isolated from VR VCCSA vocor . o -,
AD54 | ycoGT O VCCGT| AF46 output to BGA pads VCCSA m
ADB4 | vcoGT > veCGT| AGS3 VCCGH VDDQ = VCCIO
AEBT | yoooT . veoaT| AKAT &« n _PPVCCSA DDR_S0 AT29 | ycesa_DDR VCCG1 VDDQ o VCCIo
AFAT | yoooT 5 VoeoT| AN 320mA Max AT30 | vcesA_DDR VCCG1 VDDQ 2 VCCIo
A53 | veeaT 2 veeaT| ANS < (oom)CPU_VCCSASENSE_P o e 29 | vcesA_SENSE XBBS zgg:g
AK49 | yeeaT veeaT| AT49 22 (oum)—CPU_VCCSASENSE N o 28 | VSSSA_SENSE . Voolo VCCIO & VCCIO DDR must
AN46 N48 - =
VCCGT VCCGT
PLACE_NEAR=U0500.R30:50.8mm VDDQ VCCIo be 1solated from local
AT43 | yeeeT VCCGT| 144 plane to BGA pads
AT50 | vooGT vooaT| 181 R0861" vDDQ vecelo
100 VDD
NS0 | yceat veeeT| U9 a3 % VDDS VCCIO_DDR | AV26 PPVCCIO_S0 se 1 o e
T46 V58 AV36
ik VCCGT VCCGT e o TP MCP DC BN64 o, VCCIO_DDR 1.75A Max
VCCGT VCCGT 2 = = = VCCIO_DDR
U6t | vceat vCCGT| Y43 vbbQ VCCIO_DDR
V60 | veeat veeaT| Y20 = vbba VCCIO_DDR
W87 | veeaT vceaT| Y60 vbbQ VCCIO_DDR
Y44 | veeaT VCCGT|_ABS6 zggg VCCIO_DDR
Y51 | veeaT vCCGT| AC43 247 Max CRITICAL VDDQ VCCIO_DDR
Y62 AC50
VCCGT VCCGT MIT TABLE VCCIO_DDR
AD6d D58 TP_MCP_DC_A64 A4 | vee U0500 vee [ M8 TP_MCP_DC_BP64 vDDQ -
VCCGT VCCGT AE32 | e vee | N4 . VCCIO_DDR
AC49 | yceat VCCGT| AESS Voo SKL-Y-ULX Voo | &4 . VCCIO_DDR
AC57 AF43 BGA
VCCGT VCCGT . VCCIO_DDR
AD56 | voooT VgggT AF50 VCC SKL-Y VCC N63 VDDQC must implement XWQ4850 VvDDQ VCCIO—DDR
AE53 AK44 VCC SYM 13 OF 20 VCC P64 1nH trace filter vDDQ -
veeet veeaeTt CPU POWER 1 OF 4 R61 1 % 2 VCCIO_DDR
AE63 | \coaT VCCGT|_AKS! vee vee BYPASS=U0500.BA39::0.59 vbbQ VCCIO_DDR
AF49 AN49 vCe vee | V41 - $BA3Z::0.5mm PP1V2 S0 CPU VDDQC BA39 | vppac -
veeer veeet VeC vee | ACH! MN-NECK-WIDTH=0: 3000 Veelo_DbR
AK43 | 'veeaT veeaT| AT46 Voo Voo | AE38 CO850 VOLTAGE=T.2V = V26 | yeesT VCCIO_DDR
AKS0 | yeeet veeaT| N4 AR32 0.1UF —L_ 15125 ¢ _PPLV_S3 L Y% |yeest VCCIO_DDR
AN47 | ycoaT vceaT| _R53 vee vee Thoy —— T Y VCCIO_DDR
AT4 | oot Voot T49 vee vce | AL xsr-caoy 2| @ s 12 o 5 PP1V_SOSW R26 | vcesta VeuI0 DDR
ATS | voooT VoaaT] U85 vee vee | AT32 02 726 | ycesTe Veolo DDR PLACE_NEAR=U0500.AT26:50.8mm
AT40 _ 1
Vi vV A1
R51 | veeaT veeaT| Vo4 vgg vgg H63 — 4 s 1. _PP1V2 SOSW AE27 | ycepLL oc VCCIO_DDR ?0%840
T47 | veeaT vceaT| V64 Voo Voo [ 146 AF27 | vcepLL oc VCCIO_DDR §?9732W
U53 W61
VCCGT VCCGT VCCIO_DDR
Us3 VCCGT VCCGT Y47 VCC VCC L63 61 50 42 31 15 12 8 6 PP]-V_S3 R27 VCCPLL VCClO—DDR 21\611{005
M4 T27 _
V62 Y56 VCC VCC VCCPLL
VCCGT VCCGT
W59 | yooaT VeuuT| ANGO vee vee mg; VCCIO_SENSE 2;22“‘; » ¢ CPU_VCCIOSENSE_P ouT ¢
Y46 | \coaT veoaT| AT47 VCC vVCcC N3 VSSIO_SENSE oo CPU VCCIOSENSE N oD ¢
Vi vV
Y54 | veeGT veeaT] N46 vgg vgg N57 PLACE_NEAR=U0500.AN24:50.8mm
Y64 T43
VCCGT VCCGT Voo voo | P58 'R0841
ABS8 | vceGT veeaT| 90 Voo vee | R4 § 100
AC44 U57 54
VCCGT VCCGT VCC Ve T32 1\%‘32W
ACST | veeGT veeaT] V96 Va1 01005
ACET | vooGT vooaT| W53 PLACE_NEAR=U0500.N52:50.8mm TP_MCP_DC_B64 vCC vCce 2
AC32
AD60 | \ooGT vooaT| W3 'R0830 vee T 1
AEST | veeGT veeaT| Y49 § 100 vee vee AF41 -
AF44 | veceT veeeT| Y8 e vee Vee —
AFS1 | yeeeT VCCGT|_AN43 201005 vee Yo Fara
AK46 VCC VCC
AB6O xggg VCCGT SENSE| N°2 o { CPU VCCGTSENSE P oo « Vee vee | AT38
ACHS | vooaT VSSGT_SENSE| P92 o CPU VCCGTSENSE N oo “ VCe VCe Eﬁj
v vV
PLACE_NEAR=U0500.P52:50.8mm Vgg Vgg L54 PP].V_S3 6 8 12 15 31 42 50 61
'R0831 M39 PLACE_NEAR=U0500.L.34:50.8mm
100 vCe vee R0820"
§ 59 vee vee [ M49 0820 1 .
1/32W M60 100 R0800 R0802
01005 vee vee 1/33% 56 100
2 e veo 12 i i S 2
N55 2
Vi
1 cc vee R0O810 45 L5
= vee L34 CPU VCCSENSE P 220
VCC O I R G —— —{oUD AR A 2 . CPU_VIDALERT L am @
Ve VSS_SENSE - — _ Py oD « /1%
1/20wW
VCC VIDALERT* |\B%8 o CPU VIDALERT R L i R00811 SYNC MASTER=DEVMLB SYNC DATE=05/11/2015
A56 GE TITLE
VCC VIDSCK -»> CPU_VIDSCLK R 1 ,\/\/\/2 CPU_VIDSCLK oD PA
vCe VIDSOUT | A%8 o o  CPU_VIDSOUT R R0812 s CPU Power
vcC AA26 PP1V SOSW e DRAWING NUMBER SIZE
VCC xggzig AC26 T - 2186312 >0 1 A AOA 2 0201 ® CPU_VIDSOUT DBI 42 Apple InC <SCH_NUM> D
vee PLACE_NEAR=U0500.L32:50.8mm 55 ' REVISION
1 1/200  R0800.2: PLACE_NEAR=U0500.B58:12.7mm ® <E4 >
vee R0821 0201 R0802.2: PLACE_NEAR=U0500.A58:12.7mm E<LABEL
vCe 100 0811 10 PLACE NEAR-U0500 A6 12.7mm NOTICE OF PROPRIETARY PROPERTY: BRANCH
VCC 1/32u o - R THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
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SPT-LP current estimates from Sunrise Point-LP PCH EDS vol 1, doc #545659, vl1.2.
VCCAMPHYPLL 1P0 and VCCPRIM 1P0 / VCCPRIM 3P3 breakdowns from Srini email 4/13/15

NOTE: Aliases not used on CPU supply outputs
to avoid any extraneous connections.

CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
61 50 48 19 16 13 9 PP]-V_SUS AH18 VCCPRIM_1P0 SKL-Y VCCPGPPA ATt PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
370mA Max AH19 | vCePRIM_1P0 SYM 17 OF 20 vooPGPPA | AYZ T 20/9mA @ 3.3/1.8V Max
AK18 - PCH POWER AV1
VCCPRIM_1P0 VCCPGPPB PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
AL18 AW2 T
VCCPRIM_1P0 VCCPGPPB 4/2mA @ 3.3/1.8V Max
AH1 PP3V3 SUS
PPVCORE SUS PCH AE18 VCCPGPPC _ 9 13 14 16 17 36 46 49 50 61
o === VCCPRIM_CORE vCCPGPPC | A2 6/3mA @ 3.3/1.8V Max
1.1A Max VCCPRIM_CORE AF1
VCCPRIM CORE VCCPGPPD PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
- VCCPGPPD M 8/3mA @ 3.3/1.8V Max
VCCPRIM_CORE AAD
VCCPRIM CORE VCCPGPPE PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
VOOPRIM GORE VCCPGPPE LT 6/2mA @ 3.3/1.8V Max
BYPASS=U0500.AL2: :5.32mm - vCCPGPPF | AN2 PP1V8_SUS 5 13 17 20 33 48 50 61
PP1V_S5 PCH DCPDSW AL2 | pcPpsw_1P0 VCCPGPPF | AP 33/161mA @ 3.3/1.8V Max
MIN NECK WIDTH=0.2000 AM1 DCPDSW_1P0 VCCPGPPG ANTS PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
C0920 PRIV SUS | V1 VCCPGPPG | AP13 41/56mA @ 3.3/1.8V Max
1.0UF —L+ 16 13 9, _ W VCCMPHYAON_1P0 AC2
2% :— 22mA Max VCCMPHYAON_1P0 VCCPRIM_3P3 PP3V3 SUS 9 13 14 16 17 36 46 49 50 61
X5R AD1
0201-1 | ., , PP1V_SUSSW_HSIO ™ | VCCMPHYGT _1P0 VCCPRIM_3P3 1ma Max
L Project specific (X260 TBD) 15 | vCCMPHYGT _1PO VCCPRIM_1P0 | AA1S o PP1V_SUS 513 16 19 48 50 61
- See EDS Table 10-5 16 | VCCMPHYGT _1PO VCCPRIM_1P0 | AA16 6mA Max
U2
VCCMPHYGT_1P0 VCCATS AE1S PP1V8_SUS 9 13 17 24 33 48 50 61
s _PP1V_SUSSW_PCH_VCCAMPHYPLL V15 | vCCAMPHYPLL_1PO VCCATS | AE16 6mA Max Must not exceed
V16
88mA Max VCCAMPHYPLL_1PO VCCRTCPRIM_3P3 AK19 PP3V3_SUS 9 13 14 16 17 36 46 49 50 61 3.2V max
» _PP1V_SUS_PCH VCCAPLL AA18 | veeAPLL 1PO VCCRTCPRIM_3P3 [ ALTS <lmA Max PPVRTC G3H
26mA Max AA19 | VCCAPLL_1PO VeerTe | AR19 = B e e
L
61 50 48 19 16 13 s _PP1V_SUS VCCPRIM_1P0 vCerTe [ AT19 <lmA Max
1 1
168mA Max VCCPRIM_1P0 DCPRTC | AT18 PPVOUT SO PCH DCPRTC C0900 C0901
AV18 MIN LINE WIDTH=0.2000 0.1UF 1.0UF
60 59 50 49 48 46 45 18 35 13 PP3V3 S5 VCCDSW_3P3 DCPRTC MIN NECK WIDTH=0.2000 19% ) 208
T X5R-CERM X5R
71mA Max VCCDSW_3P3 VCCCLK1 V18 PP].V_SUS 9 13 16 19 [48 50 61 0201 0201-1
13 _PP3V3RIVBRI1VS5_S0_PCH_VCCHDA VCCHDA veeeoLKt | Y18 35mA Max 1 C0910 .?ﬁfé*sssﬁé?&?oﬁfgw 32y A0mn
= . mm
68/36/33mA @ 3.3/1.8/1.5V Max VCCHDA V19 S sl 0.10F L
VCCCLK2 PP].V_SUS 913 16— 10% —
61 50 49 46 36 17 16 14 13 9 PP3V3_SUS VCCSPI VCCCLK2 M 29mA Max 2 %gX-CERM
020
11/7ma @ 3.3/1.8V Max VCCSPI vceeLka | V23 PP1V_SUS_PCH VCCCLK3 13 BYPASS=U0500.AT18::1.08mm
6 so 13 « _PP1V_SUSSW HSIO VCCSRAM_1P0 VCCCLK3 | Y23 24mA Max =
0.565A Max zggzim—ﬁg veeoLka | V2! PP1V_SUS_PCH_VCCCLK4 ,
eeSRAM 10 VCCCLK4 | Y2 33mA Max
VCCSRAM_1PO VCCCLK5 | R21 PP1V_SUS_PCH_VCCCLK5 13
VCCSRAM_1P0 veeeLks | R23 AmA Max
61 50 49 46 36 17 16 14 13 9 PP3V3_SUS VCCPRIM_3P3 VCCCLK6 R19 PP].V_SUS 9 13 16 19 48 50 61
74mA Max VCCPRIM_3P3 veeeLks | 19 10mA Max
61 50 4 15 16 13 o _PP1V_SUS AR21 | vCCPRIM_1PO GPP_BO/CORE_VID0 | BA13 TP_PCH CORE_VID<0>
55mA Max AT21 | yCCPRIM_1PO GPP_B1/CORE_VID1 | BB12 TP_PCH CORE_VID<I1>
61 50 13 o _PP1V_SUSSW HSIO R15 | vCCAPLLEBB 1PO
33mA Max R16 | vcCAPLLEBB_1PO
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A14
AA36
AA4T
AAS57
AC15
AC27
AE10
AE43
AE50
AF16
AF40
AF62
AH24
AH40
AH49
AK1
AK24
AK40
AL16
AL33
AL46
AL53
AN18
AN33
AP64
AR2
AR4
AR47
ARG
AU55
AV16
AW17
AY16
AY32
AY42
AY52
BAS
BA9
BB28
BB38
BB48
BC17
BD56
BE33
BF56
BG2
BG8
BH28
BH40
BH50
BJ29
BK56
BL35
BM16
BP36
BP54
D10
E14
E24
E34
E44
E54
J14
J9
AH4T7
AJ59
AK16
AK36

AK9

V24

CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
SKL-Y
SYM 18 OF 20
VSS VSS
VSS VSS
VSS g VSS
VSS © VSS
VSS o VSS
VSS © VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS

K23
K33
K43
K53
L61
N20
R10
R24
R40
R49
T13
T33
T60
A
V43
V50
Y15
Y33
Y9
AA24
AA40
AA49
AA59
AC16
AC33
AE2
AE44
AE51
AF21
AF54
AF64
AH27
AH43
AH50
AK11
AK27
AKbS
AL21
AL36
AL4T7
AL59
AN19
AN36
AR10
AR27
AR40
AR49
ARS8
AU57
AV20
AW19
AY24
AY34
AY44
BA53
BB20
BB30
BB40
BB50
BC29
BD63
BE35
BF59
BG29
AL30
AL44
AL51
AN16
AN27
BA7

BH20
BH32
BH42
BH52
BJ47
BL1
BL47
BM18
BN6
BP38
BP60
E16
E26
E36
R43
E46
E56
J3
K15
K25
K35
K45
K55
M3
N22
R30
R50
T18
T36
T62
V30
V44
V51
Y16
Y36
Y7
AA27
AA43
AA50
AAG1
AC18
AC36
AE21
AE46
AES8
AF23
AF56
AG59
AH30
AH44
AH51
AK13
AK3
AK54
AL24
AL40
AL49
AM54
AN21
AN40
AR12
AR30
AR43
AP54
AR18
AR36
AR46
AR59
BA3

CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
SKL-Y
SYM 19 OF 20
VSS VSS
VSS VSS
VSS VSS
VSS o VSS
VSS 5 VSS
VSS N VSS
VSS G VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS

AR50
AT27
AU59
AV24
AY26
AW21
AY36
AY46
BA1
BB22
BA58
BB32
BB42
BB52
BE12
BC47
BE47
BG12
BG4
BH34
BH22
BH44
BH54
BJ62
BL29
BM20
BL8
BP22
BP44
E18
E28
D6
E38
E48
E59
K17
J5
K27
K37
K47
N14
L14
N24
R33
R44
T21
R55
T40
T64
V33
Y1
V46
Y24
Y40
AA30
AA51
AA44
AAG3
AC19
AC40
AE47
AE30
AF13
AU53
AUG3
AV54
AW25
AY30
AY50

AF33
AF58
AH16
AH33
AH46
AH54
AK15
AK33
AK7
AL27
AL43
AL50
AMo64
AN24
AN59
AR15
AR33
AR44
AR51
AT54
AUG1
AV52
AW23
AY28
AY38
AY48
BA11
BAG4
BB24
BB34
BB44
BB54
BD20
BE29
BF20
BG15
BG6
BH24
BH36
BH46
BH56
BK20
BL31
BM11
BM38
BP28
BP46
C14
D62
E20
E30
E40
E50
F62
J62
K19
K29
K39
K49
L57
N16
N26
R18
R36
AY40
V49
Y13
AH36
V40

CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA

SYI\)FEB&FZO VSS R46
VSS vss|_R6
vss o vss| 123
VsS - vss| 196
vss o vss| V13
VSS © vss| V36
vss vss| V47
vss vss| Y11
vss vss| Y27
vss vss| Y
VSS vss| BB26
VSs vsg| BB36
VSs vsg| BB46
vss vss| BB
VSS vss| BD38
&S vss| BES31
vss vss| BF38
VsS vss| BG17
VsS vss| BG63
VSS vss| BH26
VSS VSS BH38
VSS VSS BH48
VSS VSS BH59
VSS VSS BK38
VSS VSS BL33
VSS VSS BM14
VSS VSS BN29
VSS VSS BP30
VSS VSS BP52
VSS vss| 40
VSS vss| D8
VSS vss| E22
VSS vss| E32
VSS vss| E42
VSS vss| E9?
VSS vss| G4
VSS vss| Y7
VSS vss| K21
VSS vss| K31
VSS vss| K41
VSS vss| Kot
VSS vss| L99
VSS vss| N18
VSS vss| P4
VSS vss| R2
VSS vss| R4
VSS vss| R4/
VSS vss| R8
VSS vss| 124
VSS vss|_T98
VSS vss| Y3
VSS vss| AA33
VSS vss| AAdE
VSS vss| AASS
VSS VSS AB13
VSS VSS AC21
VSS vss| AD13
VSS vss| AE4
VSS vss| AE49
VSS vss| AF15
VSS VSS AF36
VSS VSS AF60
VSS VSS AH23
VsS vss| BP1 TP_MCP DC BP1
S vss| A0 TP_MCP_DC_A5
VSS vss| D1 TP_MCP_DC D1
vSS vss| BP62 TP MCP DC BP62
VSS e
VSS
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8 7 6 5 4 3 2 1

All Intel recommendations from Intel doc #543016 Skylake U and Y Platform Design Guide Rev 1.3 unless stated otherwise
Intel's placeholders are no longer required per 4/20/15 email from Srini

CPU VCORE Decoupling

Intel recommendation (Table 52-2): 20x 0.luF 0201 STUFF, 8x 10uF 0402,
Apple implementation : 20x 0.1uF 0201 STUFF (6x NO STUFF), 16x 20uF 0402,

l 4 4 4 4 4 4 4 4 4 4 ® ® 4

6x 47uF 6.3V 0805 STUFF (2x NO STUFF)

PPVCORE_S0_CPU 3x 270uF 2V B2

61 43 34 8

NO STUFF NO STUFF
1 C1100 t C1101 1 C1102 1 C1103 1 C1104 1 C1105 1 C1106 1 C1107 1 C1108 1 C1109 t C110A 1 C110B 1 C110C 1+ C110D t C110E t C110F 1 C1110 t C1111 1 C1112 t C1113 1 C1114 1 C1115
—L 0.1UF —0.1UF — 0.1UF —0.1UF — 0. 1UF —0.1UF —0.1UF —0.1UF — 0. 1UF — 0.1UF — 0. 1UF — 0.1UF — 0. 1UF — 0. 1UF — 0.1UF — 0. 1UF — 0. 1UF — 0. 1UF — 0. 1UF — 0.1UF — 0. 1UF —— 0. 1UF
—T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% e
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 63V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
01 01 0201 01 201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 01 0201 0201
L L L L L L L L L L L L L L L L L L L L L i
[ L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 -
NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL NO STUFF CRITICAL CRITICAL NO STUFF NO STUFF CRITICAL CRITICAL
1 C1116 1 C1117 1 C1118 1 C1119 1 C1132 1 C1133 1 C1120 1 C1121 1 C1122 1 C1123 1 C1124 1 C1125 1 C1126 1 C1127 1 C1128 1 C1129 t C112A 1 C112B
— 0.1UF — 0.1UF — 0. 1UF — 0.1UF — 12PF — 12PF — 20UF — 20UF — 20UF — 20UF — 20UF —L 20UF —L 20UF — 20UF — 20UF — 20UF — 20UF — 20UF
—T1— 10% —T1— 10% —T1— 10% —T1— 10% e —T— 5% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20% —T1— 20%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 5v 2 5v 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R NPQ-COG NPQ-COG X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM
0201 0201 0201 0201 0201 0201 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
L L L L L L L L L L L L L L L L L J
° ° ° ° ° =
CRITICAL CRITICAL CRITICAL NO STUFF OMIT TABLE OMIT TABLE
1 C112C 1 C112D t C112E tC112F .| C1130 ' C1131
—— 20QUF —— 20UF —— 20QUF —— 20QUF —— 220UF —— 220UF PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
2 .5V 2 .5V 2 .5V 2 .5V 312 2.0V 302 2.0V
ks ceRu ks ceRu ks ceRu ks ceRu E Bofitan [‘ Bofitan 128500041 2 CAP, AL, POLY, 220UF, 20% , 2V C1130,C1131 CRITICAL
L L L
CPU VCORE GO Decoupling
Intel recommendation (Table 52-2): 12x 0.1luF 0201
s _PPVCCGO_S0_CPU Apple implementation 12x 0.1uF 0201
| L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4
1 C1140 1 C1141 1 C1142 1 C1143 1 C1144 1 C1145 1 C1146 1 C1147 1 C1148 1 C1149 t C114A 1 C114B
—L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF —L—0.1UF
—T1— 10% —T— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% -1 % —T— 10% —T1— 10%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
201 01 01 01 01 01 0201 01 01 01 01 201
L L L L L L L L L L L ]
CPU VCORE Gl Decoupling
Intel recommendation (Table 52-2): 12x 0.1luF 0201
s _PPVCCG1_S0_CPU Apple implementation 12x 0.1uF 0201
| L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 &
1 C1150 1 C1151 1 C1152 1 C1153 1 C1154 1 C1155 1 C1156 1 C1157 1 C1158 1 C1159 t C115A 1 C115B
—L 0. 1UF — 0. 1UF — 0. 1UF — 0. 1UF —0.1UF —0.1UF — 0. 1UF — 0. 1UF — 0. 1UF — 0. 1UF —0.1UF —0.1UF
—T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
01 01 01 201 0201 0201 0201 0201 0201 0201 0201 0201
L L L L L L L L L @ L J
CPU VCCIO Decoupling
Intel recommendation (Table 52-2): 13X 0.1UF 0201 STUFF (10x NO STUFF), 1lx 1luF 0402, 1x 22uF 0805
@ o s s _PPVCCIO SO Apple implementation 13x 0.1uF 0201 STUFF (10x NO STUFF), lx 1uF 0201, 1x 20uF 0402
| L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4
CRITICAL
1 C1160 1 C1161 1 C1162 1 C1163 1 C1164 1 C1165 1 C1166 1 C1167 1 C1168 1 C1169 t C116A 1 C116B 1 C116C t C1177 1 C1178
— 0. 1UF — 0. 1UF — 0. 1UF — 0. 1UF — 0. 1UF —0.1UF — 0. 1UF — 0. 1UF — 0.1UF — 0. 1UF —0.1UF — 0. 1UF — 0, 1UF — 1.0UF — 20UF
—T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T— 10% —T— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% — 10% T 20% T 20%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 2.5V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R X5R X6S-CERM
0201 0201 0201 0201 0201 201 0201 0201 0201 0201 0201 0201 0201 0201-1 0402
L L L L L L L L L @ @ L L @ i
CPU VCCSA Decoupling
Intel recommendation (Table 52-2): 1x 1uF 0201, 4x 22uF 0603
61 43 s _PPVCCSA SO Apple implementation 1x 1uF 0201, 5x 0.luF NO STUFF, 5x 20uF 0402, 1x 270uF 2V B2
| L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL CRITICAL NO STUFF CRITICAL CRITICAL
1 C1180 1 C1181 1 C1182 1 C1183 1 C1184 t C118A 1 C118B 1 C118C 1 C118D t C118E t C118F .| C1190
— 0. 1UF — 0. 1UF —0.1UF —0.1UF —0.1UF —— 1.0UF — 10UF — 10UF — 10UF — 10UF — 10UF ~L 120UF
—T1— 10% —T1— 10% —T1— 10% —T1— 10% —T1— 10% T 20% T 20% T 20% T 20% T 20% T 20% —T 20%
g 6.3V g 6.3V g 6.3V g 6.3V g 6.3V g 6.3V g &V g &V g &V g &V g &V 5 ey
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R X5R X6S X6S X6S X6S X6S TANT-POLY
201 201 0201 201 0201 0201-1 0402 0402 0402 0402 0402 CASE-B2-SM
L L L L @ @ L L @ @ L J

CPU VCCSA DDR Decoupling
SYNC MASTER=DEVMLB SYNC DATE=04/14/2015
Intel recommendation (Table 52-2): 1x 0.luF 0201 STUFF, 1lx 22uF 0603 PAGE TITLE .
o 1 5 _PPVCCSA DDR_S0 Apple implementation 1x 0.1uF 0201 STUFF, 1lx 20uF 0402 CPU Decoupling 1
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All Intel recommendations from Intel doc #543016 Skylake U and Y Platform Design Guide Rev 1.3 unless stated otherwise
Intel's placeholders are no longer required per 4/20/15 email from Srini

CPU GT Decoupling

61 44 34 8

50 47 22 21 20 8
61

PPVCORE_S0_GT

PP1V2_S3

Intel recommendation (Table 52-2):

Apple implementation

12x 0.1uF 0201 STUFF,
12x 0.1uF 0201 STUFF (20x NO STUFF),

2x 1uF 0402,

2x 1uF 0201,

2x 10uF 0402 NO STUFF, 9x 47uF 6.3V 0805

16x 20uF 0402, 2x 270uF 2V B2

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

2 CERM-X5R
0201

l S S S S S S S S S S PN PN S S S PN PN S S S S
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1 C1200 1 C1201 1 C1202 1 C1203 1 C1204 1 C1205 1 C1206 1 C1207 1 C1208 1 C1209 1 C1210 1 C1211 1 C1212 1 C1213 1 C1214 1 C1215 1 C1216 1 C1217 1 C1218 1 C1219 1 C1220 1 C1221
—— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF — (0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —_— 0 lUF
— 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% —t 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% b
5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V ) %
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
P P P P P P P P P P P P P P P P P P P P P _J_
'S S S S S S S S S S =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1 C1222 1 C1223 1 C1224 1 C1225 1 C1226 1 C1227 1 C1228 1 C1229 1 C1230 1 C1231
—— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF
—t 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% —1 10% — 10%
5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
P P P P P P P P P _L
'S S S PN PN S S S PN PN S S S S =
NO STUFF CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL NO STUFF
1 C1252 1 C1253 1 C1254 1 C1255 1 C1256 1 C1257 1 C1258 1 C1259 1 C125A 1 C125B 1 C125C 1 C125D 1 C125E 1 C125F
—— 1.0UF —— 1.0UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF
—1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20% —1 20%
2 6.3V 2 6.3V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V 2 2.5V
X5R X5R X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM
0201-1 0201-1 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
P P P P P P P P P P P P ®
PS PS PS PS PS =
NO STUFF CRITICAL CRITICAL NO STUFF CRITICAL CRITICAL
1 C1260 |1 C1261 |1 C1262 |1 C1263 | C1264 .|' C1265
—— 20UF —— 20UF —— 20UF —— 20UF ——270UF —— 270UF
— 203 — 203 —— 203 —— 203 — %02 —— %02
2 iégYCERM 2 iégYCERM 2 iégYCERM 2 iégYCERM 2 2y 2 2y
0402 0402 0402 0402 CASE-B2-SM CASE-B2-SM
P P P P ®
Intel recommendation (Table 52-2): 18x 0.1luF 0201
Apple implementation 18x 0.1uF 0201
l S S S S S S S S S
1 C1270 1 C1271 1 C1272 1 C1273 1 C1274 1 C1275 1 C1276 1 C1277 1 C1278 1 C1279
——0.10F ~ ——0.10F ——0.10F ——0.10F  ——0.10F ——0.10F ——0.10F  ——0.10F ——0.10F  ——0.I0F
) % ) % ) % ) % ) % ) % ) % ) % ) % ) %
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
0201 0201 0201 0201 0201 0201 0201 0201 0201 201
PN PN PN PN PN PN PN PN ®
PS PS PS PS PS PS PS =
1 C1280 1 C1281 1 C1282 1 C1283 1 C1284 1 C1285 1 C1286 1 C1287
—— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF
—T— 10% —T— 10% —T1— 10% —T1— 10% —T— 10% —T— 10% —T— 10% —T1— 10%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V

CPU VCCST BYPASS
(CPU 1.0V SUSTAIN PWR)
PP1V_S3

42 31 15 12 8 6
61 50

BYPASS=U0500.V26::2.38mm

CPU VCCSTG BYPASS
(CPU 1.0V SUSTAIN GATED PWR)
PP1V_SO0SW

63 61 50 8 6

BYPASS=U0500.R26::4.20mm

CPU VCCPLL_OC BYPASS

(CPU 1.2V PLL PWR)
PP1V2_SO0SW

61 50 8

BYPASS=U0500.AE27::2.07mm

CPU VCCPLL BYPASS
(CPU 1.0V DIGITAL PLL PWR) SYNC MASTER=DEVMLB SYNC DATE=05/06/2015
42 31 15 12 8 6 PP1V_S3 PAGE TITLE .
61 50 -
CPU Decoupling 2
C(;I 2196 1 DRAWING NUMBER SIZE
.1UF —— <SCH M> | D
x6s 2 REVISION
BYPASS=U0500 R27"102§; = <E4LABEL>
- e mm_: NOTICE OF PROPRIETARY PROPERTY: BRANCH
- THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
. THE POSESSOR AGREES TO THE FOLLOWING: FAGE
NOTE: Bypass calcs based on 0.Imm trace width | TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 130
with worst case stackup and 500pH added Il NOT TO REPRODUCE OR COPY IT —
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PCH VCCPRIM 1P0 BYPASS

PCH VCCDSW_3P3 BYPASS PCH VCCATS BYPASS
(PCH 3.3V DSW PWR) (PCH 1.8V THERMAL PWR) (PCH 1.0V USB PWR)
59 50 49 48 46 45 %g %? 20 PP3V3_SS 61 50 48 33 24 17 9 PP1V8_SUS 61 50 48 19 16 13 9 PP]-V_SUS
C1300 - C1330 C1336 1
6.3V 2 6.gv 2 6. gv 2
0503 020§§§ 0%8%
BYPASS=U0500.AL15::1.96mm BYPASS=U0500.AE15::1.76mm BYPASS=U0500.AH13::1.39mm
PCH VCCSPI BYPASS
(PCH 3.3V/1.8V SPI PWR)
50 49 46 36 17 16 14 13 21 PP3V3_SUS
(:1302 1 PCH VCCMPHYAON_lPO BYPASS PCH VCCAPLLEBB BYPASS PCH VCCMPHYGT_lPO BYPASS
0.1UF —— (PCH 1.0V MPHY ALWAYS ON PWR) (PCH 1.0V APLL EBB PWR) (PCH 1.0V MPHY GATED PWR)
618{%7 1 61 50 48 19 16 13 9 PP]-V_SUS 61 50 13 9 PP].V_SUSSW_HSIO 61 50 13 9 PP]_V_SUSSW_HSIO
it 1
BYPASS=U0500.AT15::2.38mn C01 ‘?140 1 C01 ‘?144 1 C1346 C1347 C1348
e UF —— UF —— 1 1 1
6.3V 5 6.3V 5 0.1UF 1.0UF —— 20UF
X6S X6S 198 20% — 20%
0201 0201 6.3V , , 6.3V 5 6.3V
BYPASS=U0500.V1::1.68mm BYPASS=U0500.R15::1.54mm 0588 X3Rio1 CERM-XSR
= = BYPASS=U0500.T15::3.07mm ® ®
BYPASS=U0500.T15::4.18mm
BYPASS=U0500.T15::4.18mm
PCH VCCAMPHYPLL_lPO FILTER/BYPASS
(PCH 1.0V USB3/PCIE/SATA/MIPI PLL PWR)
PP1V SUSSW PCH VCCAMPHYPLL
PP1V SUSSW HSIO R1370 = ?
PCH VCCRTCPRIM BYPASS LS 1 = — e ’\/Q/\/ , %ﬁ%‘gﬁﬁ@%ﬁ%%’%
® ® ® =T.
T Je G| EEh | |
50 49 46 36 17 16 14 13 gl — MF-LF 1 1 1
l———- 402 20UF —— 20UF . 1UF
% T 623 %°§v
C1306 1 | G1307 R B I B
.0UF . 1UF
20% 10% o ®
ol o[ |7 ik T e
0201=1 0201 BYPASS 0500.V15 3.91mm -
BYPASS=U0500.AK19;:1.68mm Py -
BYPASS=U0500.AK19::1.68mm i
1 PCH VCCCLK3 FILTER/BYPASS
- (PCH 1.0V CLOCK 3 PWR)
PP1V SUS PCH VCCCLK3
61 50 48 19 16 13 9 PP]-V_SUS R1380 MIN LINE WIDTH=0.0950 ’
IRV . o | G gpri-0:070s
1P§w NOSTUFF NOSTUFF
MF-LF C1380 C1381
402 20UF —— 20UF ——
20% —T1— 20% —T1—
6.3V 6.3V
CERM-X5R 2 CERM-X5R 2
0 0402
BYPASS=00500. 919+ <10 . T7mn © i
SS=U0500.V19::10.17mm
PCH VCCPGPPE BYPASS =
(PCH 3.3V/1.8V GPIO GROUP E PWR)
61 50 49 46 36 17 16 14 13 9 _PP3V3 SUS PCH VCCCLK4 FILTER/BYPASS
(PCH 1.0V CLOCK 4 PWR)
1 PP1V SUS PCH VCCCLK4
C01 31;IJ§ 1 19 16 13 9 PP]-V_SUS R1385 MIN LINE WIDTH=0.Z000 ’
. 1% — §1 50 48 | 1/\/8/\/2 . . %ggg%g;wggrko.looo
6. =T.
oSos 2 i NOSTUFF NOSTUFF
BYPASS=U0500.AA2::0.84mm ME-LF C12385 1 C1386
= 0UF —— 20UF ——
6.3V 6.3V ,
CERM-X5R CERM-X5R
0402
BYPASS=U0500,V21::10.17mm ® i
BYPASS=U0500.v21::10.17mm
PCH VCCCLK5 FILTER/BYPASS
(PCH 1.0V CLOCK 5 PWR)
PP1V SUS PCH VCCCLK5
61 50 48 19 16 13 9 PP]-V_SUS R1390 MIN LINE WIDTH=0.Z000 ’
RV . o | iEiHECRgpri-o: 1000
1P§w NOSTUFF NOSTUFF
MF-LF C1390 C1391 ¢ 1 C1392
402 20UF —— 20UF . 1UF
20% —T1— 20% 1
6.3V 6.3V %y
CERM-X5R 2 CERM-X5R 2 2 %65
402 0201
BYPASS=00500. R T+ <10 T7mm @ ®
BYPASS=U0500.R21::10.17mm
BYPASS=U0500.R21::0.92mm _L_
PCH VCCHDA FILTER/BYPASS
.1309 (PCH 3.3V/1.8V/1.5V HDA PWR)
PP3V3R1V8R1V5 SO PCH _VCCHDA
ol 45 46 39 18 PP1V5_SO 220-0OHM-0.7A-0.28-0HM ﬁ%g%%g%%%g%g 8 8-%88_ 9
1YY Y L2 @ VOLTAGE=T.5V
0402-1
C1309
0.1UF
1g% ——
6.3V ,
X6S
0201
BYPASS=U0500.AT23::1.23mm
PCH VCCAPLL FILTER/BYPASS SYNC MASTER=DEVMLB SYNC DATE=05/11/2015
L1395 (PC? 1éOgVAgLL ggR) PAGE TITLE
PP1V PCH VCCAPLL .
61 50 48 19 16 13 9 PP]-V_SUS 220-0OHM-0.7A~0.28-OHM MIN LINE V[V]ID'TH=0.0'950 ’ PCH Decoupllng

0402-1 <SCH_NUM> D

1 m 2 MIN NECK WIDTH=0.0700
& VOLTAGE=T.(0V DRAWING NUMBER SIZE
<:fi§ Apple Inc
®

C13951 REVISION
01%5::: <E4LABEL>
6)'(6‘57 2 NOTICE OF PROPRIETARY PROPERTY: BRANCH
0201 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
BYPASS=U0500.AA18::1.23mm PROPRIETARY PROPERTY OF APPLE INC
THE POSESSOR AGREES TO THE FOLLOWING: PAGE
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CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
sigéy p— ® p— Py Py PLT_RST_L ] 5 15 12 26 30 65
HDA_SY R14 33 1 2 SYM 7 OF 20 1 1 1 1
¥ o _SYNC 00 AVAVAV o N udE s 0TS HDA_SYNC_R <219 | HDA_SYNC/I2S0 SFRM. GPP_GO/SD_CMD | A9 o TBT X CIO PWR EN [ooTS ¢ ?010411{24 ?010411{25 ?010126 ?010128
= . - PD-PLTRST: - - ., . - .
» ¢sgm_ HDA BIT CLK R1401 33 1A 2 gl mm HDA_BIT CLK_R <« 218 | HDA BLKII2SO_SCIK GPP_G1/SD_DATA0 | A1 o TBT X USB_PWR_EN oD i o ; st ; 5y ; 5y ; 5
HDA SDOUT R1402 33 ) BrACE "KEAR=UT500 BRTET 27mm 1« HDA SDOUT_R <« K16 HDA_SDO/I2SO_TXD GPP_G2/SD_DATAT [ AC12 o TBT T CIO PWR_EN [oOTS 1 o e M M M
» <o) — AVAVAY. T T s — s » C>_HDA_SDINO _»—BL15 | HDA_SDI0/1250_RXD ] GPP_G3/SD_DATA2 | AF9 o TBT T USB PWR_EN oo & 2 2 2 2
—NEARTEIOTRER DL 5 _NC_HDA SDINI o L7 | HDA_SDI1/1281_RXD ) GPP_G4/SD_DATA3 | AFT1 o TBT X PCI _RESET L o—[oTD ©
» ¢oor}_HDA RST L R1403 33 AN - HDA RST R L <« P19 | HDA_RST*/I1281_SCLK GPP_G5/SD_CD* | AG8 o TBT T PCI RESET L o [OoTD «
Beace ‘(EAR=Ud500 B 37mm e ¢som__TP_XDP PCH OBSDATA D0 > VS | GPP_D23/12S_MCLK GPP_G6/SD_CLK | AC10 o AP RESET L 2 6
TP_PCH I2S1 SFRM - BL12 | 1251 SFRM  (12p) AUDIO GPP_G7/SD_wp | AE12 <« AP _DEV_WAKE oD 1 25 6
TP_PCH I12S1 TXD BK14
== = - 1251_TXD GPP_A17/SD_PWR_EN*/ISH_ GP7 | B4 o CAMERA RESET L 27 65
«« ¢oom—NC_PCH_BT_I2S SYNC o AT13 | GPP_F1/1252_SFRM GPP_A16/SD_1Pg SEL [ BN4 o  CAMERA PWR EN oo = 1 6
NC_PCH BT I2S CLK AT | GPP_F0/12S2_SCLK
64 (OUT — D= — . - — BF1 PCH SD RCOMP
«« ¢oum—NC_PCH_BT I2S R2D —» P11 | GPP_F2/1252_TXD SD_RCOMP <H_5D_RCO sD
« > NC_PCH BT I2S D2R o TS | GPP_F3/1252_RXD GPP_F23 | A8 o SSD PWR EN L oo 5 'R1430
» ¢oom_TP_XDP_PCH_OBSDATA C2 o3| GPP_D19/DMIC_CLKO 200
TP XDP PCH OBSDATA C3 V11 3 ) SDIO/SbXC § 1)
«+ (oor}—TP_XDP_PCH_ | > GPP_D20/DMIC_DATAO 1720
¢ (oom}—IP_XDP_PCH_OBSDATA_CO 12 | GPP_D17/DMIC_CLK1 2200
¢ (oom}IP_XDP_PCH OBSDATA Cl > U8 | GPP_D18/DMIC_DATA1 1
Requires connection to SMC via 1K series R s ry—PCH_STRP_TOPBLK_SWP_L o2 | GPP BI4ISPKR )
(IPD-PLTRST#)
CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
AU10 SKL-Y AC12
s (oomp—SPI_CLK - SPI0_CLK , SYM 5 OF 20 GPP_CO/SMBCLK —» SMBUS_PCH _CLK oo *
s ey SPI_MISO <«— Y12 | sPio_mISE GPP_C1/SMBDATA| W6 o o  SMBUS PCH DATA D -
56 gy SPI_MOST «—s_ 13 | sPio_MOST x GPP_C2/SMBALERT*| V8 PCH_STRP_TLSCONF » TLS strap sampled at RSMRST# rising (0 = disable)
SPI I0<2> AV11 SPI0 Io(éPU'RSMRST#) T % (IPD-RSMRST#) —>
B SPT I0<3> <+ IYIE ey %’ = GPP_C3/SMLOCLK| W4 - SML_PCH 0 CLK oD
* D = +-—> SPI0_199 Ly GPP_C4/SMLODATA|_AC10 SML_PCH_0_DATA 23
s« ¢oom}—SPI_CS0 L <« Y% spio_csd” = y J 76 ¥ > pcH STRD ESPI <D led # risi 0 = 1=
TP_SPI CS1 L - AU6O SF,'O_CéIfP-RSMRST#) @ % (IPD-RSMGRIZ;—,CS/SMLOALERT —»> - = 14 LPC strap sampled at RSMRST# rising (0 = LPC, = eSPI)
TP_SPI CS2 L <« Y8 sp|o_céIfP'RSMRST:’ GPP_CO/SMLICLK| AM o SMBUS SMC 1 _S0_SCL ©UD 1 @ s 5
(TPURSHRSTA) GPP_C7/SMLIDATA| W10 o SMBUS_SMC_1_S0O_SDA G » 5
TP_PCH GPP_D1 -»> P9 | GPP_Df GPP_B23/SML1ALERT*/PCHHOT*|_BB6 > PCH STRP_BSSB SEL GPIO 14 BSSB strap sampled at RSMRST# rising (0 = USB-SS, 1=GPP D11/D12)
o I TP_SPKR_ID]. - N8 GPP_D2 (IPD-PLTRST#) ’
TP_PCH_GPP_D3 > P lcpPpD3 GPP_A1/LADO/ESPI_lo0| BKT1 o o LPC_AD R<(0> Q}.?Q 33.2 1AAN2 T ST iR D
i [y MLB_RANMCFG4 > V12 | gpp_p21 o GPP_A2ILAD1/ESPI_I01| B8 o o TLPC_AD R<I> ’1-7 33:2 1 AAN2 ; LPC_AD<1> G«
& TP_SPKR IDO V7 | GPP_D22 5 om0 GPP_A3/LAD2/ESPI_|02| BG10 LPC_AD R<2> 4(2 33.2 p 1% 1732w MF 01005 1pe Ap<p> ,
[ED— =22t —-»> - — - -—> 8L 17 AAVA P s vy T = <D
TP_PCH_GPP_DO > "6 lapp Do GPP_A4/LADJ/ESPI_I03| BPS o o TPC AD R<3> 1473  33.2 AN, 2 ; LPC_AD<3> D @
(1pU-es?h) GPP_AS/LFRAME*ESPI Cs*| BP7 . IPC FRAME R L 474 33.2 IAAN2 Ls 1/32W ME 01005 1pc FRAME L o
o NC_CLINK_CLK > 2 lCLCK  mumn X GPP_A14/SUS_STAT*/ESP| RESET| B LPC PWRDWN_ L oo B LA HE 01008
D12 z
o Eg—gﬁﬂi—ggﬁ IR gt—ggf (o) g GPP_A9/CLKOUT_LPCO/ESPI_CLK| B0 TPC_CLK24M_SMC_R R1476 22 1, ,n 2 — o LPC_CLK24M_SMC oo
B = = —»> O GPP_A10/CLKOUT_LPC1| BFS o TP PCH CLKOUT LPC1 o ’
TP_PCH_GPP_A0 B0 | GPP_AORCING  (zpu-eser) GPP_AS/CLKRUN|| BH1T o o LPC CLKRUN_L D v o
&5 30 1 ¢gry—LPC_SERIRO <—p— N8 | GPP_AGISERIRQ  (1pu-eser)
PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
PP3V3_SUS 9 13 14 16 17 36 46 49 50 61
PP3V3 S0 5 6 15 16 17 19 23 26 27 31 33
- 34 35 39 46 50 51 53 61 67
) TBT (x4)
R1420 100K IAANA2 TBT X _CIO PWR_EN 1 s
1421 100K - p % 17320 MF 01005 ppp ¥ ysp PWR EN e
1422 100K 1,\/\//\\/\’/\/2 % 17320 MF 01005 ppp 010 PWR EN e
1423 100K 1 p % 17320 MF 01005 ppp qp ysp PWR EN e
1427 100K 1\, 5% /3 W 01005 pp Dy wARE 125 es
’129 100K 1/\/\/\/2 5% 1/32wW MF 01005 CAMERA_PWR EN
1431 100K AT S SSD PWR EN L o
. /\/\/\/ £z 75w T TG __ LN 14 59 SYNC MASTER=DEVMLB SYNC DATE=05/11/2015
z-5 10K 1/\/\/\/2 : T ) LPC_SERIRQ 14 30 65 PAGE TITLE s
e 53 32w WF 01005 PCH AUle/LPC/SPI/SMBUS
R1463 1.00K 2 PCH_STRP_TLSCONF T CSCH N D
A%+ 1/32W MF 01005 - = * Apple Inc <SCH—NUM> D
ESPI PP ) REVISION
R1466 1.00K NN R e Lo B ~ <E4LABEL>
i NOTICE OF PROPRIETARY PROPERTY: BRANCH
BSSB_GPIO
, B < >
R1469 1.0 1,70 2 PCH_STRP BSSE_SEL GPIO ) THE INFORMATION CONTAINED HEREIN 15 THE BRANCH
'z_78 10K 1 ) 5% 17320 ig 01005 LPC CLKRUN L THE POSESSOR AGREES TO THE FOLLOWING: PAGE
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CRITICAL
27 26 23 19 17 16 15 14 6 _§y7 PP3V3_SO OMIT TABLE
61 53 51 50 46 39 35 34 33 31 —
'R1510 U0500
§ 2 2K SKL-Y-ULX
5% BGA
61 50 42 31 12 8 6 PP]-V_S3 l\lflé‘zow SKL-Y
2201 SYM 11 OF 20
BB SYSTEM POWER MANAGEMENT B
R1520" 65 0 2 1 u s gorp—PLT_RST_L - 8 | GPP_B13/PLTRST* GPP_B12/sLP_S0*| BC9 o  PM SLP SO L OO 15 0 6 o
1.00K 2 >—PM_SYSRST_L o %4 SYS_RESET* GPD4/SLP_S3| AY14 _  PM SIP S3 L [OOT 15 0 4 49 50 51 65
13 & 4 % [y—PM RSMRST L o BI12] RsMRsT* GPD5/SLP_S4* gmi —»> iﬁ_gii_zg_g [UD 15 % 4 4 %0 51 6
01005 , R6105%1 TP_CPU_PWRGD o %82 | procPuRGD GPD10/SLP_S5 - _SLP_S> oD 15 % 4 50 51
s CPU_VCCST PWRGD 1 A2 CPU _VCCST PWRGD R B61 | vcesT PWRGD sLp sus*| BN10 PM SLP SUS L 15 46 48 50 51
> = = —\/ N\ PACE NEAREUUSOOBET 7 62mm- — — ] - = o BP ®  op PCH SLP LAN L oD
Y _ BBTT. SLP_LAN*
J1 — — — — — —
L& s1o46 30 [N EMIC_SYS_PWROK > SYS_PWROK GPDY/SLP WLAN*| BH16 —-»> TP PCH SLP WLAN L
IN — — a
+| BF14 PM PWRBTN L 1
1 &2 2 (oorp—SMC_PCH_SUSWARN L <« B8 | GPP_A13/SUSWARNY (1PU)  GPDIPWRBIN'L -0 o = — veaiim EERED R1580
R1530 SMC PCH SUSACK L BF9 | SREPIRRNAGK (e (100 GPD1/ACPRESENT <« SSD_SR EN L e~ 1
100K % = ES == = —-»> - (TP bp_peepsx) cPDoBATLOW| BD16 o PM BATLOW_L T s 1720
: PCIE WAKE L BP9 . i
1/3}24‘11:‘0 1815 D) _ __ - BE']SO WAKE* (IPD-DeepSx) (1PU) GPP_A11/PME* BF7 - NC_PCI PME L . 2201
TP_PCH_LANPHYPC < 2C15 | GPD11/ILANPHYPC o - = =
L TP_PCH GPD7 <« 2218 | GPD7/RSVD GPP_B11/EXT_PWR_GATE*| BC7  PCH_HSIO_PWR_EN o =
) GPP_B2VRALERT*| BD6 o BT LOW PWR L —r
PP3V3_S5 9 13 18 45 46 48 49 50 59 60 61
PP3V3_S4 18 24 25 26 29 31 46 50 59 61
PP3V3_SO 5 6 14 15 16 17 19 23 26 27 31
33 34 35 39 46 50 51 53 61 67
R1540 10K TAAN2 PCIE WAKE L 15 18
541 100K TAAN2 % L/saw  ME 01005 gy WAKE SCI L 15 30 65
) 5% 1/32Ww MF__ 01005 = = SYNC MASTER=X260 ERIC SYNC DATE=06/04/2015
Q’ 559 100K 1,\/\/\/2 S ——— PM SLP_ SO _L 5 30 46 67 PAGE TITLE
D51 100K 1 \AA%2 PM_SLP 53 _L 5w e w s e PCH Power Management
1 552 100K 5% 1/32W MF 01005
A4 1/\/\/\/2 5% 1/32W MF 01005 PM—SLP_S4_L 15 30 46 47 50 51 63 DRAWING NUMBER SIZE
’553 100K 1 \ap2 >0 1P W 9% pu SIP S5 L 5 0 s s s Apple Ine <SCH NUM> | D
554 100K 1/\/\/\/2 PM_SLP_SUS_L 15 46 48 50 51 pp ) REVISION
y 5% 1/32W MF 01005 ® <E4LABEL>
R1570 1.00K IAANA,2 PM PWRBTN L 15 30
1571 100K 55 1/320  MF 01005 cco = NOTICE OF PROPRIETARY PROPERTY: BRANCH
TAAN, 2 SSD_SR_EN L 15 59 65 <BRANCH>
DI 10K s W\ U W U0 py gy o LS onION SONTAED e S e
1 576 10K 1 2 5% 1/32W MF 01005 BT LOW PWR L THE POSESSOR AGREES TO THE FOLLOWING: PAGE
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CRITICAL
OMIT TABLE
U0500
. SKL-Y-ULX
PCIe Port Assignments: BGA
SKL-Y . .
s & [y—PCIE SSD D2R N<0> —»— 20 | PCIE1_RXN/USB3_5_RXN SYM 8 OF 20 UsB3_1_RXN| C16 o  USB3_EXTA D2R N a e - USB3 Port Assignments:
s s (y—PCIE SSD D2R P<0> o 20 | PCIE1_RXP/USB3_5_RXP usB3 1 RXP| A6 o  USB3_EXTA D2R P a] @ s
SSD lane 0 s« ¢oom—PCIE_SSD_R2D_C_N<0> <« 20 | PCIE1_TXN/USB3_5_TXN usB3_1_Txn| G16 .  USB3_EXTA R2D C_N om0 Ext A (SS, DCI)
.+ o PCIE_SSD_R2D_C_P<0> <20 | PCIE1_TXPIUSB3_5_TXP uses_1_Txp| 916  USB3_EXTA R2D C_P oD
s pr>_PCIE_SSD_D2R N<1> _o— 219 | PCIE2_RXN/USB3_6_RXN USB3_2 RXN/SSIC_ RxN| B15 o NC USB3_EXTB_D2RN a -
s [r>_PCIE_SSD_D2R P<1> o219 | PCIE2_RXP/USB3_6_RXP USB3_2 RXP/sSIC RXP| P> o NC USB3_EXTB D2RP a & Ext B (SS)
SSD lane 1 s ¢som_PCIE SSD R2D C N<I1> <« 2 | PCIE2_TXN/USB3_6_TXN USB3_2 TXN/SSIC_TXNL.F1S  _  NC_USB3_EXTB R2D _CN [oOT>
+« ¢oom}—PCIE_SSD R2D C P<1> <« | PCIE2_TXPIUSB3_6_TXP o use3_2_Txpissic_Txp| A1 NC USB3 EXTB R2D CP BUD ©
n
& [y—NC_PCIE SSD D2RN<2> > ©?2 | PCIE3_RXN 2 USB3 3 RXN| C18 o  NC_USB3_EXTC_D2RN a]
e (m>—NC_PCIE_SSD_D2RP<2> o "2 | pciE3 RXP 2 usB3 3 RXP| A8 o  NC_USB3_EXTC D2RP ] Ext C (SS
SSD lane 2 » o NC_PCIE_SSD_R2D_CN<2> - %2 | pciEs TXN @ UsB3 3 TXN| G18 __  NC_USB3_EXTC_R2D_CN — xt C (S5)
«» ¢oumNC_PCIE_SSD_R2D_CP<2> <« 22 | PCIE3_TXP use3 3 Txp| 18 NC USB3_EXTC R2D CP oo
e pry—NC_PCIE_SSD_D2RN<3> o 22! | PCIE4_RXN usB3 4 RXN| B17 o  NC USB3_EXTD D2RN o s
s > NC_PCIE SSD D2RP<3> o P21 | PCIES_RXP < usss 4 RxP| D7 o  NC USB3_EXTD_D2RP a - Ext D (SS
SSD lane 3 » o NC_PCIE_SSD_R2D_CN<3> -« 2| poiEa TXN 5 USB3 4 TXN_F17____  NC_USB3_EXTD_R2D_CN e xt D (SS)
& ¢oorNC_PCIE SSD R2D CP<3> <« | PCiE4_TXP & usB3 4 Txp| A7 NC _USB3_EXTD R2D _CP oo USB Port Assignments:
n
< _PCIE_TEST D2R_N o %% | PCIES_RXN S ~ useaN_1| A8 o o USB_EXTA N D B s Ext A (LS/FS/HS
s _PCIE TEST D2R P > 12 | PCIES_RXP O usB2p 1| A4 o o USB EXTA P o s X ( )
Reserved: Thunderbolt A lane 0 s _PCIE_TEST R2D N - G24 | pcIES_TXN USB2N 5| AH5 NC USB EXTDN
PCIE TEST R2D P J24 - ‘> p—— D »
s _PCIE TEST R2D_ - PCIE5_TXP N IE NC_USB_EXTDP = .. Ext D (LS/FS/HS)
TP_PCIE TBT A D2RN<I> B23 | pciEs_RXN
_PCIE_TBT A_ _ AF5
TP_PCIE_TBT A D2RP<1> : D23 | pciEs RXP Bzgi':—; A3 & gg—ggg—;g Unused
Reserved: Thunderbolt A lane 1 TP_PCIE_TBT_A_RZD_CN<1> - F23 PCIE6_TXN N — 4P — —
TP_PCIE_TBT A_R2D_CP<1> <« | PCiES_TXP 2 UsB2N 3| A6 o o NC USB_EXTCN D & Ext C (LS/FS/HS)
AL4
TP_PCIE_TBT_B_D2RN<0> _» % | PCIE7_RXNISATAQ_RXN USB2P_3 «—pNC USB _EXICE GO *
TP_PCIE_TBT B_D2RP<(0> _» 126 | PCIE7_RXPISATAO_RXP UsB2N_9| AC6 o o USB TEST N 65 Unused
Reserved: Thunderbolt B lane 0 TP_PCIE TBT B _R2D CN<0> <« %8 | PCIE7_TXN/SATAO_TXN UsB2p 9| AC4 o o USB TEST P s
TP_PCIE_TBT_B_RZD_CP<0> - J26 PCIE7_TXP/SATAO_TXP USBIN 2 AM3 NC USB EXTBN
_ <> 20D B 65
TP_PCIE TBT B_D2RN<1> _» 525 | PCIES_RXN/SATATA_RXN 1 USB2P2 AMS o o NC_USB_EXTBP — Ext B (LS/FS/HS)
TP_PCIE TBT B _D2RP<I> D25 | pCiES RXPISATAIA RXP -
Reserved: Thunderbolt B lane 1 TP PCIE TBT B R2D CN<I> : F25 | poiES TXN/SATAIA TXN USB2_COMP ":; PCH USB2_COMP
TP _PCIE TBT B R2D CP<1> H25 " R (1PU) USB2_ID -
_ _ _D__ __ < PCIE8_TXP/SATA1A_TXP USB2 VBUSSENSE AE6 - USBZ_VBUSSENSE Grounded per SKL MOW 2015WW10
(> PCIE AP D2R N C28 | pciEg RXN PLACE_NEAR= N2:2.54
. T~ PCIE AP D2R_P > s PgIEg_RXP GPP_E9usB2 oco| N2 o XDP_USB EXTA OC L aes s e 131690 1R106_2 ; U0500.N2:2.54mm
' 3 D e —> Go8 - GPP_E10/USB2_0OC1* M11 - USB_EXTB_OC_L ] 16 63 64
Airport » ¢gom—PCIE AP R2D C N - PCIE9_TXN I Fs XDP _USB EXTC OC L <] 1.00K 113
PCIE_AP R2D C_P J28 | pciEg TXP GPP_ET1/USB2_0C2 - e ——— N 232w 17200
25 oUT} — <+ - GPP_E12/USB2_OC3* B8 < XDP_USB_EXTD_OC_L arm RORZ MF MF
e 2 PCIE CAMERA D2R N B27 PCIE10 RXN (IPD-RSMRST#) 201005 2201
— PCIE CAMERA D2R P DL - GPP_E4DEVSLPO| F10 o XDP_JTAG_ISP_TCK oD ¢
65 2 [ = LR -»> PCIE10_RXP H10 XDP_JTAG ISP TDI o 0
Camera o7 GPP_E5/DEVSLP1 - _JTAG_ISP oo 15
2 LouT) PCIE_CAMERA R2D C N <+ PCIE10_TXN GPP E6/DEVSLP2| 18 TP XDP PCH OBSDATA A2 o
PCIE CAMERA R2D C P H27 | pciE10 TXP - - e - B 63 .
» o) — _RoD C_ - - -
1 G11
GPP_EO/SATAXPCIEO/SATAGPO TP_XDP_PCH_OBSDATA D1 .
R1611)9 ECH_PCIB_RCOMEN 22 | PCIE_RCOMPN ) 71 & TP XDP_PCH OBSDATA D2 o
)0 PCH PCIE RCOMP P B10 | poie ROOMPP GPP_E1/SATAXPCIE1/SATAGP1 - _XDP_PCH_ _ D -
1/200 PLACE_NEAR=UU500.B10:254mm — = - GPP_E2/SATAXPCIE2/SATAGP2| N0 o TP XDP_PCH OBSDATA D3 D -
D51 )
¢ r—~__TP_XDP_CPU_PREQ L o B5J PROC_PREQ*  (1PU) GPP_E8/SATALED - _XDP_PCH_OBSDATA B0 g~ o
50 16 [y—SMC_RUNTIME SCI_L _»— 573 | GPP_ATPIRQA"
CRITICAL
OMIT TABLE
U0500
SKL-BEA-ULX PP].V_SUS 9 13 19 48 50 61
SKL-Y PLACE_NEAR=U0500.P1:2.54mm
SYM 10 OF 20 1R1662
CLOCK SIGNALS %%. 7K
¢s o s ogrp—ECIE _CLK100M _SSD_N <« 2% | CLKOUT_PCIE_N1 CLKOUT ITPXDP_N| 934 TP_ITPXDP_CLK100MN 17200
&5 o s ogrp—PCIE _CLK100M_SSD_P <« 22 | CLKOUT_PCIE_P1 CLKoUT_ITPxDP_P| @34 TP ITPXDP_CLK100MP 5201
TBT X CLKREQ L AV9 * PPVRTC_G3H
16 _ A . - GPP_B6/SRCCLKREQ1 GPD8/SUSCLK BA15 . PM_CLK32K_SUSCLK_R oy _ 9 15 46 61
PCIE CLK100M TEST N J36 ot
- PCIE CLK100M TEST P <+ % gtigﬂi{g:g_gz XTAL24_IN| M - SYSCLK CLK24M PCH C] e & o
’ = = = <+ — L2 NC_PCH CLK24M XTALOUT 1 1
¢s 1 _TEST_CLKREQ_L —»— 2210 | GPP_B7/SRCCLKREQ2" XTAL24_ OUT > == = D © R162%9 §O1K671
P1 PCH DIFFCLK_BIASREF
TP_PCIE_CLK100M_TBT_ BN -« 38 | clkouT _PCiE_N3 XCLK_BIASREF - - 1/20 120
TP_PCIE CLK100M TBT BP - G38 | cLKOUT PCIE_P3 RTex1| BN19 o SYSCLK_CLK32K PCH M e 6 201, 5201
s 25 10 [ry—AP_CLEREQ L > V5 | GPP_B8/SRCCLKREQ3" RTCX2| BP18 . o —
»s (oum—PCIE_CLK100M AP _N <« 37 | CLKOUT_PCIE_N4 SRTCRST*EH18 PCH_SRTCRST L )
»s (our}—ECIE_CLK100M_AP_P <« 27 | CLKOUT_PCIE_P4 RTCRST*[yEN12 PCH_RTCRST L .
¢s 27 15 [y CAMERA CLKREOQ L V7 | GPP_BY/SRCCLKREQ4* C1670 C1671
1 1
s «oom—PCIE CLK100M CAMERA N <« 139 | CLKOUT_PCIE_N5 1.0UF 1.0UF
PP3V3_SUS S 1w 16 17 3 46 49 50 »» our—BCIE_CLK100M CAMERA_P <2 | CLKOUT_PCIE_P5 6230 8%y
BC5 " X5R 2 2 X5R
PP3V3_SUS 9 13 14 16 17 36 46 49 50 61 TP_PCH_CLKREQS_L - GPP_B10/SRCCLKREQ5 0201-1 0201-1
PP3V
3V3 S0 PR AT AT Rl 55 16 [y—SSD_CLKREQ L —»_ 2810 | GPP_B5/SRCCLKREQO* —
R1611 100K 1 2 SMC_RUNTIME SCI L -
y "NN 551733 W 01005 = == e -
R1630 100K 1, \p 2 — ___XDP_USB_EXTA OC L o om o e e
63 LOOK 1 \AN2 2% 1/§2W ME 21822 USB_EXTB_OC_L 6 6 6 /1L/
1 W MF SYNC MASTER=DEVMLB SYNC DATE=05/11/2015
e S A b R -
y "NN 551733 W 01005 == S e PCH PCIe/USB/CLK
R gj? T00K A AAS 5% 1/32W MF 01005 ADP_JIAG Lot TCR e T EeH NI D
104 100K 1 2 XDP_JTAG ISP TDI < >
21650 NN 5173w —o1005 = = = e Apple Inc. REwsENCH_NUM D
7 47.0K 1 2 TBT X _CLKREQ L
1651 "MNN 5173w W 01005 == = b ® <E4LABEL>
5 47.0K 1 2 TEST CLKREQ L 16 6
1652 47.0K 1m2 55 1/3W W 01005 ap CTRREO L NOTICE OF PROPRIETARY PROPERTY: SRANGH
hd 16 25 65
1 _ _ < >
693 47.0K 1\ \\/z o 17" W 01005 calpga CLRREQ L oo IOt N NER HERE S e BRANCH
'655 47.0K 1 2 5% 1/32w MF 01005 SSD CLKREO L THE POSESSOR AGREES TO THE FOLLOWING: PAGE
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PP3V3 SO 5 6 14 15 16 17 19 23 26 27 31
PP1V8_SUS S s s e

R1700  47.0K 1 AN AUD_SPI CS L
1701 47.0x LAAAZ—os /32w ME 01005 apyp opy CLK
1702  47.0K LAAAZ— /32w ME 01005 apyp op1 MISO
1703 1.00K TAAA 2: Zzzw ME 81882 AUD_SPI_MOST

W MF - -

R1705  47.0K TAAN,Z TPAD SPI CS L
1706 47.0K LAANA2 b8 L/saw M 01005 qmpap opT CLK
1707 47.0K TAAA b8 L/saw MF 01005 mpap op1 MISO
1708 150K TAAA b8 L/saw M 01005 qpap opy MOST

5% 1/20W MF 201 - -

R1710  47.0K 1 AN PCH BT UART D2R
1711 47.0K AN 2o /32w ME 01005 poy pr yART R2D
1712 47.0K TAAA b8 L/saw WP 01005 poy” pp yART RTS L
1713 47.0K TAAA b8 L/saw WP 01005 poy” pr gaRT CTS L

5% 1/32W MF 01005 - - -

R1715  47.0K 1 AN, SSD_UART D2R
1716 47.0K AN Lo /32w MF 01005 gop yaRT R2D
4 7' 7 100K 1 /\/\/\/2 5% 1/32wW MF 01005 LCD_PSR_EN
1718 47.0x TAAA 2: 1;223 xi giggz SSD_UART_CTS_L

R1720 100K AN 2 AP SO0IX WAKE SEL
1721 100K LAAAZ— /32w ME 01005 ap 501X WAKE L
1722 100K 1 AN /32w ME 01005 qppp ¥ pTUG_EVENT L
1723 100K 4 AN /32w ME 01005 qppp m pryG EVENT L
/727 100K 1/\/\/\/2 5% 1/32W MF 01005 SSD BOOT L

5% 1/32W MF 01005 - -

17

17

17

17

17

17

17

17

17

17

17

17

64

64

64

64

29

29

29

29

26

26

26

26

63

63

64

64

64

54

65

65
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65

65

65

65

65

65

65
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17

17

17
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CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
SKL-Y
BC3 LPSS SYM 6 OF 20 ISH P11
o 11 ¢ourp—AUD_SPI_CS L -»> GPP_B15/GSPI0_CS* GPP_D9 < LB BOARD ID4 .
o 1 (oom}—AUD_SPI_CLK o W10 | GPp_B16/GSPI0_CLK GPpP_D10|_17 < MLB_DEV_L "
w 11 [y—AUD_SPI_MISO AWE | GPP_B17/GSPI0_MISO GPP_D11|T° PCH_BSSB_CLK )
AUD SPI MOSI e ™ o PCH BSSB_DATA
6 11 OO _SPI_. > GPP_BI8/GSPIO MOSI GPP_D12 - _BSSB_ a0«
s 2 17 oo} LPAD_SPI_CS L —»_ B2 | GPP_B19/GSPI1_CS* GPP_D5/ISH_I2c0_SDA|_P7 < MLB_BOARD IDO .
2 11 (oor—LPAD_SPI_CLK > "W12 | Gpp_B20/GSPI1_CLK GPP_DG/ISH_200_SCL| P54  MLB_BOARD_IDI 5
TPAD SPI_MISO AW4
29 17 (SUT =1 = - ( IPD-PLTRST#) GPP_D8/ISH_I2C1_ScL| T3 < MLB BOARD ID3 17
PCH BT UART D2R AC8
e D T RoD —>—— - CPP_CBIUARTO_RXD GPP_F10/12C5_SDA/ISH_12C2_SDA| AM7___ o TP_PCH_GPP_F10
5 26 17 (OOT] 5 ARL_ -»> GPP_CO/UARTO_TXD GPP_F11/12C5_SCL/ISH_I2C2_SCL| AT TP_PCH GPP_F11
s 26 17 oo ECH BT UART RTS L - AAO | GPP_C10/UARTO_RTS* - - 1oLl < Ll Tt
e 26 1 y—LCH BT UART CTS L —»— "A12 | GPP_C11/UARTO_CTS* GPP_D13/ISH_UARTO_RXD/SMLOBDATA| V10 o MLB RAMCFGO 17
u4 MLB RAMCFG1
¢ & 17 (y—SSD_UART D2R _» D5 | GPP_C20/UART2_RXD Gpp—m4”ZFF',—F,U/S§/(I)§LXB@FLOOE;%}§ U6 & MLB RAMCFG2 ;
s o 1 oun_SSD_UART R2D —» D7 | GPP_C21/UART2_TXD - - “oras] VO LB RAMCFG3 y
I PSR EN AD3 | app Co2lUART2 RTS" GPP_D16/ISH_UARTO_CTS - _ 17
64 17 @ - __ —> _ | /SMLOBALERT
» _SSD_UART CTS L —» "D | GPP_C23/UART2_CTS* GPP_C12/UART1_RXD/ISH_UART1_RXD| AC6 o  SOC_UART D2R ay s
AC4 SOC_UART R2D
“ s o ognBP_SOIX_WAKE_SFL o D11 | Gpp Gr62c0_SDA GPP_C1JUARTI_TXD/ISH_UARTI_TXD| 72 S0C_UART_R2D oo 17
AP SOIX WAKE L AB3 | app 0171260 SCL GPP_C14/UART1_RTS*/ISH_UART1_RTS - _UART RTS_ [oOTS 17
5 18 1 N—S5= = = —-»> - - GPP_C15/UART1_CTS*/ISH_UART1_CTS| ABS o SOC_UART CTS_L Yam RURY
AB9
e e e o g
64 17 [N . _ _ - _ - GPP_A19/1SH_GP1| BD2 <« LCD IRO L ] 17 53 65
52 2 ggry—L12C_UPC_SDA o "P3 | GPP_F4/12C2_SDA GPP_A20/ISH_GP2| BY! o TP_TBT X_DPMUX_SEL
2 2 (gom—L2C_UPC_SCL —»_ AP7 | GPP_F5/12C2_SCL GPP_A21/ISH_GP3| BLS o TP _TBT T DPMUX_SEL
BJ3 TPAD_SPI_IF_EN
+ s (> UPC_I2C_INT L o5 | app Foiacs sDA GPP_A22/ISH_GP4L 20 - _SPI_IF_ OO 7 2 6
SSD BOOT L AT7 | app F7/1203 SCL GPP_A23/ISH_GP5 < TPAD_SPI_INT L o
6 s 17 (OUT] S —-»> - = SX_EXIT_HOLDOFF/GPP_A12| BJ4 o  AUD PWR EN CoD 7 @ 6
TP_PCH_GPP_F8 o AN4 | PP Fgjiac4_SDA /BM_BUSY*/ISH_GP6
TP_PCH_GPP_F9 > N6 | gpp_Fa/i2c4_scL
CRITICAL
OMIT TABLE
U0500
SKL-Y-ULX
BGA
SKL-Y
NG %129 | csi2_bNo SYM 9 OF 20 csiz_cLknol B3 o e
NG %22 | csi2_bPo csiz_ckpol P31 o (o
F33 | csi2_DNf CSI2_CLKN1| D31
NC X¥——— CSI2_ 3 X NC
H33 | csi2_ppi csi2_cLkp1| B3
NC X———— CSI2_ _ —ear X NC
NG 220 | csi2_DN2 csi-2 CSI2_CLKN2| ©3% o (o
NG 220 | csi2_bp2 csi2_CLkp2| A% o\
NC% CSI2_DN3 CS|2_CLKN32L< NG
NG X CSI2_DP3 csi2_cLkp3| B39 o
D29 | iz DNa csi2_comp Al PCH_CSI2_COMP
NC X529 - GPP_D4/FLASHTRIGI N4 o TP _PCH GPP_D4 CSI2
NG X CSI2_DP4 1R1782
532 | csi2_DN5
NC X5 - AN12 100
NG X——>< | CSI2_DP5 GPP_F13/EMMC_DATAO0 < PCH _SWD_IO oD U o § 1%
NG 220 | csi2_DN6 GPP_F14/EMMC_DATA1| AP o PCH SWD_MUX_SEL oo 17 ME
NG 30 | csi2_bpe GPP_F15/EMMC_DATA2| AN10 o SOC_WAKE_L ooy v |2
NG 3233 | csi2_DN7 GPP_F16/EMMC_DATA3| A0 o TP PCH GPP_F16
NG 3233 | csi2_pp7 GPP_F17/EMMC_DATA4| AM9 o TP PCH GPP_F17 =
D35 | csi2 DNe o GPP_F18/EMMC_DATAs| AL12 o TP PCH GPP_F18
NC X - = GPP_F19/EMMC_DATA6| AJ12 TP_PCH_GPP_F19
s« B3 | csi2_pps = - - - e ——
NC>Ce - . GPP_F20/EMMC_DATA7| AN8 o TP PCH GPP_F20
¢ CSI2_DN9
NC X336 g ALt
NG %——>2 | CSI2_DP9 GPP_F21/EMMC_RCLK| At10 o TP PCH GPP_F21
NG 3237 | csi2_DN10 GPP_F22/EMMC_CLK| A8 o TP PCH GPP_F22
NG 23 | csi2_DP10 GPP_F12EMMC_cmD| AMTT o PCH SWD_CLK ©uD v o
C38
NC X138 22:2_3211: EMMC_Rcomp| BC! PCH_EMMC_RCOMP
NC %—— CSI2_ EMMC
'R1795
§ 200
1%
1/20w
MF
2201
Board ID Straps RAM Configuration Straps
MLB_BOARD_ID0 ., _MLB_RAMCFG0
MLB_BOARD IDI ., _MLB_RAMCFG1
MLB_BOARD_ID2 ,, _MLB_RAMCFG2
MLB_BOARD ID3 , _MLB_RAMCFG3
MLB_BOARD ID4 .+ _MLB_RAMCFG4
BOARDID4 L BOARDID3 L BOARDID2 L BOARDIDI L BOARDIDO L RAMCFG4 L RAMCFG3 L RAMCFG2 L RAMCFG1 L RAMCFGO_L
R1759’ R1758' R1757’ R1756' R1755' R1769’ R1768’ R1767’ R1766' R1765’
1.00K 1.00K 1.00K 1.00K 1.00K 1.00K 1.00K 1.00K 1.00K
5% 5% 5% 5% 5% 5% 5% 5% 5%
1/32w % 1/32w % 1/32w % 1/32w % 1/32w % 1/32w % 1/32w % % 1/32w % 1/32w %
MF MF MF MF MF MF MF MF MF MF
01005 , 01005 5 01005 , 01005 , 01005 , 01005 , 01005 5 01005 , 01005 , 01005 ,
@ @ @ ® @ @ @ ®

BOM COST GROUP=CPU & CHIPSET

65

65

65

65

64

64

64

64

36

53

29

29

39

64

64

64

64

61 50 49 46 36 16 14 13 9 PP3V3_SUS
61 50 48 33 24 17 13 9 PP1V8_SUS
G713 12 0 708 § -EE3V_S0
MLB DEV
MLB DEV L R1750 1.00K 1,\7\/\/2
SOC UART D2R 1770 47.0K LAAAL 5% 17320 MF 01005
SOC UART R2D 1771 47.0K LAAAL 5% 17320 MF 01005
SOC UART RTS L 1772 47.0K TAAAL 5% 1/32w MF 01005
SOC UART CTS L 1773 47.0K 1 , 5% 1/32 MF 01005
- - - /\/\/\/ 5% 1/32w MF 01005
SPIROM USE MLB R1774 100K TAAAZ
LCD IRO L 1775 100K LAAAL 5% 1/32W MF 01005
TPAD SPI IF EN 1778 100K LAAALL 5% 1/32w MF 01005
TPAD SPI INT L 1779 100K 4 , 5% 1/32@ MF 01005
AUD PWR EN 1780 100K 1m2 5%  1/32W MF 01005
PCH SWD IO 1784 100K 1 /\/\/\/2 5% 1/32W _MF__ 01005 .
PCH SWD MUX SEL 1785 100K , 5% 1/32@ MF 01005
SOC WAKE L 1786 100K 1/\/\/\/2 5%  1/32W MF 01005
PCH SWD CLK 1794 100K 1m2 5% 1/32W _MF__ 01005 T
- - 5% 1/32w MF 01005
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System 32kHz / 12MHz / 24MHz Clock Generator

61 41 40 36 33 31 30 29 23 PP3V3_G3H

2 Y5R_CERM
0201

BYPASS=U1900.11:18:5MM
1 C1901
—— 1.0UF
—— 20%
, 6.3V
X5R
61 59 50 46 31 29 26 25 24 PP3V3_S4 ° 0201-1
PP1V_SUSRSOSW_PCHCLK o | =
PP1V2 CAM XTALPCIEVDD ° - - PP2V9 SYSCLK
¢t s 3 51 55 5 _PP1V8 SOSW_SSD_COLD R S <) VN PINE- HLDTH=0.
> S MIN_NECK_WIDTH=0.
BYPASS=U1900.12:18:5MM
BYPASS=U1900.02:18:5MM
BYPASS=U1900.05:18:5MM
BYPASS=U1900.15:18:5MM
C1903 ! C1904 C1905 ! C1906 U1900
0-11%‘—*; p— 0-11%‘—*; p— 0-11%‘—*; p— 0-11%‘—*; p— SLG3AP3430
CERMCKER 2 CERMOKER 2 CERMOKER 2 CERMOKER 2 12 STOFN 17
0201 0201 0201 0201 > VIO_32K B vout
® ® ® 5 VIOE_24M_A 32768k Al 10 SYSCLK CLK32K PCH
VIOE_24M B B3 SYSCLK_CLK32K_CAMERA BT AP
A1 15 32.768K_B _ _ _BT_
— VIOE_24M C
0 y—SMC_CLK12M EN 8 |oE 12m 24M A| 3 SYSCLK_CLK24M PCH
R10900 24M Bl 6 SYSCLK_CLK24M_CAMERA
SYSCLK CLK24M X2 I AN\, 2o SYSCLK_CLK24M X2 R «— 2 1x2 24M C| 16 SYSCLK CLK24M SSD
20
T 1750w NO_STUEF — X 1oML7___ SYSCLK_CLK12M_SMC
uE R1901 GND
0201 M
§ E{Zzow |||
-~ CRITICAL 2201
Y1900 1
=~ | 24MHZ-10PPM-8PF-400HM -
w 2.5X2.0MM-SM
o 4 SYSCLK CLK24M X1
NOTE: 30 PPM or better required for SKL PCH
PCIe Wake Muxing
60 59 50 49 48 46 45 15 13 9 PP3V3_SS AP_SOIX_WAKE_SEL LN 17 65
* l CRITICAL SEL | OUTPUT
c:1sa1() 1 LJ1S91() L E“:IE_J@AKIL_L (BO)
1E%%910 o.%%g-——- PT5A31578 H |AP SOIX WAKE L (Bl)
K N DFN
§ S5 O 6 |sEL | B12 AP_SOIX WAKE_L TS 1
MF 1
5201
1 1vee GND|2
0 —
AP_PCIE_WAKE L 3|A | | B0l4 = PCIE WAKE L oD
VER 1

217

54

30

BYPASS=U1900.17:18:5MM

65

65

63

65

65

65

PCH ME Disable

Strap

61 49 46 39 13 [N )

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
If high, ME is disabled. This allows for full re-flashing of SPI ROM.
SMC controls strap enable to allow in-field control of strap setting.

*x*** Circuit does not support HDA voltage >3.3V.

BOM COST GROUP=CPU & CHIPSET

SPI_DESCRIPTOR_OVERRIDE_L ot
(O]
PP1V5_S0 o [[¢] o SPI_DESCRIPTOR_OVERRIDE
1|1?’|930
K
Q190 i,
DMP31DOUFB4 i
p 201
DFN1006H4-3
HDA_SDOUT R
PCH IPD = 9-50k

SYNC_MASTER=X260_ERIC
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8 7 6 5 4 3 2 1

Platform Reset Connections

Unbuff d
RUEEEEE DP DDP Straps

65 30 26 19 15 14 5 N ED;%‘KII:E:_BRASSE:TIAUE : PLT_RST_L @ 5 14 15 19 26 30 65

27 26 23 19 17 16 15 14 6 27 PP3V3_SO

61 53 51 50 46 39 35 34 33 31

R2000’
2.2K

T
1/20W %

MF
201,
., _ PCH_DDPB_CTRLDATA
PCH 24MHz VIOE Options
PCH24M:SUS
61 50 48 16 13 9 PP]-V_SUS Rozoogo
)i 1 ,\/;\%/\/2 — PP1V_SUSRSOSW_PCHCLK 5 19
1730 P(J_':)’lVGES[l]SORSOSW_PCHCLK -
VOLTAGE=1.0V .
01005 HIN-HEeE—WIBTH=0: 2993 HPD SO0 Isolation
MAKE BASE=TRUE
PCH24M:S0SW -
R02%§1 PP3V3_S0 536300505 ,46,07 39 3 26 7
T Pglv@sgsggf_ PCHCLK 1N RN 2 CRITICAL
o o VOLTAGE=1. _ o
LY L uIN LINE (DTE-0.2000 . U2020 vp1c08cx
SYM_VER_3 0 %FOS & S0T1226
DFN1006H4-3 ) PM SLP S0S3 L 46 50 51 63
DMN32 S <J il DP_XA HPD T 2 2 60
&%gé R . com_DP_DDI1_HPD 4 C HE I <]
CRITICAL
BYPASS=U2020: : 5MM T
020 - 'R2021
0.1UF —— 100K
5%
X5R-CE1:RX 2 § Plﬂ/,zow
0201 2201
@ L

LPDDR3 Alias Support

1 20 19 _ PPVREF S3 MEM VREFDO A — PPVREF S3 MEM VREFDQO A 19 20 21
MAKE_BASE=TRUE ~— VOLTAGE=0.6V — - - - -
22 20 19 _ PPVREF S3 MEM VREFDO B — PPVREF S3 MEM VREFDO B 19 20 22
MAKE_BASE=TRUE — VOLTAGE=0.6V — - - - -
22 21 20 19 _ PPVREF S3 MEM VREFCA — PPVREF S3 MEM VREFCA 19 20 21 22
MAKE_BASE=TRUE  ~ VOLTAGE=0.6V T — = - =
— PPVREF_S3_MEM_VREFCA 19 20 21 22
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CPU-Based Margining

PP1V2_S3 8 12 21 22 47 50 61
VRef Dividers
'R2221
; 8.2K
1%
1/20W
MF
R21%23 2 201
CPU DIMMA VREFDO : 2 PPVREF S3 MEM VREFDO A
T D> — - ® /\/\/\/ ® ® = - 19 21
13 PLACE_NEAR=R2221.2:1mm MIN-NECEWIDTH=0.3000
1/20W 1
ue R2222
&%K%
1 C2220 Y
—— 0.022UF 201 5
—T1— 10%
2 )6(5131YCERM
5301 R2242§0 \R994
1 ‘N2
MEM_VREFDO_A_RC AAAE— NEe
R2243 201 - 9201
10
CPU DIMMB VREFDO 1 2 PPVREF S3 MEM VREFDO B
L D — _ ® /\/\/\/ ® ® = - 19 22
B PLACE_NEAR=R2241.2:1mm MIN-NECEWIDTH=0.3000
ue R2242'
&%K%
1 C2240 Y
—— 0.022UF 201 5
—T1— 10%
2 )6(5131YCERM
5301 R22424910 R9%6
1 ‘N2
MEM_VREFDO_B_RC AAAE— NEe
R2263 201 ) 2 201
5.1
CPU DIMM VREFCA 1 2 PPVREF S3 MEM VREFCA
T D — L ® /\/\/\/ ® ® = 19 21 22
13 PLACE_NEAR=R2261.2:1mm MIN-NECEWIDTH=0.3000
1/20W 1
0201 R2262
&%K%
1 C2260 Y
—— 0.022UF 201 5
—T1— 10%
2 )6(5131YCERM
5301 R2260
MEM_VREFCA_A RC : ,i;l\'/g/z .
120w |
201 =
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22 21 20 19

21 20 19

CRITICAL
) >y MEM_A_CAB<0> - BS | cA0_A OMIT TABLE cao_B| L2 <« MEM A _CAA<0> Ve R
B MEM A CAB<1> - C5 | ca1 A U23OO cA1 B| L3 - MEM A CAA<L1> Vo m
oy MEM_A_CAB<2> - D5 | cA2_A BGA CA2_B| L4 < MEM A CAA<2> o
r —MEM_A_CAB<3> - B6 | cA3 A SYM 1 OF 2 cA3 Bl K2 < MEM A _CAA<3> O
D MEM A CAB<4> - C6 | cA4 A Eﬂ § CA4 B| K3 - MEM A CAA<4> e
» (> MEM_A_CAB<5> > C9 | cA5 A B CA5 B| G3 o  MEM A CAA<5> e
' O>—MEM_A_CAB<6> > D9 | ca6 A A CA6 Bl G4 o  MEM A CAA<6> e
) (>—MEM_A_CAB<7> o B10/ca7 A e ca7_B| F2 <« MEM A CAA<T> enk
» o> MEM_A_CAB<8> - C10 | cas A ﬂ cA8 BL_F3 <« VMEM A CAA<B> e
' o> MEM_A_CAB<9> > D10/ cAg A X CcA9_B| F4 <« VMEM A CAA<9> o
T MEM A CLK_P<1> > B8 | ck T A § CK T B[ H3 - MEM_A CLK P<0> Varm R
' > MEM A CLK_N<1> > C8 | ck C A ck_c Bl H2 - MEM A CLK N<0> e RAKE
o n 1 y—MEM A _CS_L<0> -»> DG cso_a* CS0 B K4 o MEM A CS I1<0> 721 6
n o Ey—MEM_A_CS_L<1> - BT cs1_A* CS1_B Y2 <« MEM A CS I<1> .
T O MEM A CKE<2> > C7 | cKEO A CKEQ_B|_J3 - MEM_A CKE<0> Qo
T D> MEM A CKE<3> > D7 | ckE1 A CKE1_B|_J4 - MEM A CKE<1> a]
2 1 gy MEM_A_ODT<0> - N8 | oDT_A opT Bl H13 o  MEM A ODT<0> .
N6 | pmo_A pMmo_B|_H14
L P8 | pM1_A pm1_B|_F13 L
= P4 | pm2_A DM2_B| L14
P11 | pM3 A DMm3_B| D14
o 1 y—MEM_A_DO<6> <«—o— N1 DQ0A DQO Bl L15 o o  MEM A DO<39> D«
o 1<y MEM_A_DO<7> <« P DQIA DQ1 Bl L16 o o  MEM A DO<37> e
o 1y MEM_A_DO<2> <« NO|DQ2 A D2 Bl K18 o o  MEM A DO<33> D«
@ 1CED MEM_A DOQ<3> <> P5 DQ3 A DQ3 B K14 <> MEM_A_DQ<36> D«
o 1¢ary—MEM _A_DO<1> <« P DO4A D4 Bl K15 o o  MEM A DO<38> N
o ¢y MEM_A_DO<4> <«—»— 0| DQ5 A <|m DQ5 Bl K16 o o  MEM A DO<34> D«
o2 1 ¢y MEM_A_DO<5> <«—»— R0 D06 A DQ6_Bl J15 o o  MEM A DO<32> D @
o e MEM_A_DO<0> o« P01D07 A DDC DDC DQ7 8| 16 o o  MEM A DQ<35> oo @
o 1<y MEM_A_DO<8> <> 2| DO8A aln Das Bl F14 o o  MEM A DO<47> D«
2 1CED MEM A DO<12> <> RY | pag A DQ9 Bl F15 <> MEM A DQ<46> GO @
w2 1¢ay—MEM_A_DO<9> <«—»— 01 DQ10_A pDQ10B| F16 o o  MEM A DO<42> Ve R
o 1¢gry—MEM_A_DO<14> <«—p— 10 DQ11_A D11 B| E13 o o  MEM A DQ<41> R
2 1<y MEM A _DO<11> <«—»—101DQ12.A DQ12 Bl E14 o o  MEM A DQO<43> D«
w2 1¢gy—MEM_A_DO<15> <«—»— 91 DQ13 A D13 Bl E15 o o  MEM A DQO<45> G @
2 1<y MEM_A_DO<13> <«—»— 11 DQ14A D14 Bl E16 o o  MEM A DO<40> D«
w2 1¢ay—MEM_A_DO<10> <«—— 11 D15 A DQ15 B[ D13 o o  MEM A DO<44> e N
w2 1¢gy—MEM_A_D0O<20> <«—>— 2| DQ16A DQ16 Bl P15 o o  MEM A DO<52> D @
o2 1¢Ery—MEM_A_DO<19> <« 2| DQI7_A D17 B| P16 o o  MEM A DO<51> D«
w2 1¢gy—MEM_A_DO<16> <«—>— "2 DQ18A D18 B N14 o o  MEM A DO<55> D«
w2 1¢gy—MEM_A_DO<17> <«—»— N2 DQ19 A DQ19 B N15 o o  MEM A DO<54> i
w2 1¢gy—MEM_A_DQ<22> <«—»— 2| DQ20A D20 B[ N16 o o  MEM A DO<53> D«
o2 1¢Ery—MEM_A_DO<18> <« 31 DQ21A DQ21 Bl M13 o o,  MEM A DO<48> D«
o2 1¢Ery—MEM_A_DO<21> <« 21 DQ22 A D2 B| M14 o o, MEM A DO<50> D«
w2 1¢ay—MEM_A_DQ<23> <« N1 DQ23 A D23 Bl L13 o o  MEM A DO<49> D«
o 1 gy—MEM_A_DO<24> <«—o—N11D024 A D24 B| C13 o o  MEM A DO<57> D«
o 1¢Ey—MEM _A_DO<30> <«—»—N21DQa25 A D25 Bl C14 o o  MEM A DO<62> e N
o 1¢Ey—MEM_A_DO<27> <«—»—"121DQ26_A D26 Bl C15 o o  MEM A DO<60> R
o 1 gy—MEM_A_DO<26> <«—»— 131 DQ27_A DQ27 B| C16 o o  MEM A DO<63> D«
o 1¢Ey—MEM _A_DO<28> <«—»— 1131 D028 A D28 Bl B13 o o  MEM A DO<59> D o
o 1¢Ey—MEM A _DO<31> <«—»—131DQ29 A DQ29 Bl B14 o o  MEM A DO<56> Ve
52 1B MEM_A_DQ<25> <> T14 DQ30_A DQ30 B B15 <> MEM_A_DQ<61> D7 e
62 1B MEM_A_DQ<29> <> R14 DQ31_A DQ31 B B16 <> MEM_A_DQ<58> D7 e
e 1¢Ey—MEM A _DOS_P<0> <—»— 7| DQSO_TA DQSO_T Bl 414 o o MEM A DOS_P<4> Ve R
e 1@y MEM_A_DOS_N<0> <—p— 71 DQSO_C_A DQSO_C Bl 413 o o, MEM A DOS N<4> D«
65 62 1B MEM_A_DQS_P<].> <> P9 DQS1_T A DQS1 T B G14 <> MEM_A_DQS_P<5> D7 e
6 o 1¢Ery—MEM A _DOS_N<I1> <«—p— N2 DQS1_C A DQS1_C Bl G183 o o MEM A DOS N<5> G
o 1¢Ey—MEM_A_DOS_P<2> <«—p— 4| DQS2 T A DQS2 T B M6 o o MEM A DOS P<6> Ve R
2 1¢Ey—MEM_A_DOS N<2> <«—p— 41 DQS2_C A DQS2_C Bl M5 o o MEM A DOS N<6> Ve R
o 1¢Ey—MEM A _DOS_P<3> <—p— 2] DQS3_TA DQs3 T B[ D16 o o MEM A DOS P<7> Ve R
e 1@y MEM_A_DOS_N<3> <—»— 1121 DQS3_C_A DQS3_C B[ D15 o o, MEM A DOS_N<7> e
MEM A 70Q_B B11 | zq A zQ_B| E2 MEM A ZQ A
PPVREF_S3 MEM VREFCA ° > A10 | VREFCA A VREFCA_B|_J1 - ° PPVREF_S3 MEM VREFCA
PPVREF S3 MEM VREFDQ A ° > U8 | VREFDQ_A VREFDQ_B|_H17 - ° PPVREF_S3 MEM VREFDQ A
R2300° C2310 1 1 C2311  \cx—Aline NCL A7 yne 2331 ¢ 1 C2330 'R2320
241§ % 0.047}10F%‘ (1)0.%047UF NG Y1 [ NC NCLYTT v ne 0.047}10F%‘ (1)0.%047UF § %%43
1/200 “i2n 2 2 gia’ NC %— 24 NC NCLD® ne *x 2 2 yia’ 17205
201 , 201 201 NG %—E4 1 NC NCLMO o e 201 201 5201
-1 NC% NC NCLET sene T
= = NCx——— NC NCLPT senc = =

61 50 49 46 22

61 50 47 22 21 20 12 8

61 50 47 22 21 20 12 8

61 50 47 22 21 20 12 8

19 20 21 22

19 20 21

PP1V8_S3 BYPASS=U2300 Als%ﬁ%%@%ﬁ%%%b’fﬂg. . CRITICAL
L o PR ebissdadiiuetebiseh A VDD1_AB  OMIT TABLE vss_a| B!
VDD1_AB U2300 vss_ag|_ ¢
C2340 1| C2341 1 C2342 |1 C2343 VDD1_A/B BGA vss_as| D
100F —— 100F 1our  —— 10UF VDD1_A/B SYM 2 OF 2 vss_as|_F!
: : : : G1
CERUCKIR 2 CERUCKIR 2 2 CiRuxsw 2 CiRu-xsw VDD1_A/B ‘Qﬂ 3 VSS_AB
0402-2 0402-2 0402-2 0402-2 VDD1 A/B — 5 VSS A/B M1
¢ ® 5ypA5=02300.T1: :5mm A pe vss_as|_P!
L =8 vss_AB| A2
- A vss_amB|_C2
i vss_ap| D2
o vss_AB| A3
N vss_am| B3
BYPASS=02300.B17: : 5mm ™ D3
1V2 S3 BYPASS=U2300.0U2: : Smm VSS_A/B
PPlV2_ BYPASS=U2300.A11: : 5Smm v
BYPASS=U2300.R15: :5mm H1 | voD2 AB VSS_A/B
t IR t VDD2_A/B vss Al 22
- c4
VSS_AB
C2350 1| C2351 ¢ 1 C2352 |1 C2353 VDD2_A/B S AR
10UF —— 10UF 10UF —— 10UF VDD2 A/B VSS_AB
208 —T— 20% 20% —T— 20% — VSS A/B M4
6.3V 2 6.3V 2 2 6.3V 2 6.3V VDD2 A/B i,
CERM-X5R CERM-X5R CERM-X5R CERM-X5R - VSS A/B U4
0402-2 0402-2 0402-2 0402-2 VDD2 A/B ! A5
® P ® - VSS_A/B
VDD2_A/B E5
VSS_AB
A1 VDD2_A/B =
= VSS_AB
VDD2_A/B G5
VSS_AB
VDD2_A/B ves apl HB
VDD2_A/B A T
VDD2_A/B VSS_AB
- vss_ag| Ko
vss_aB| P
vss_ag| Mo
vss_aB| A12
vss_ap| P12
vss_amp| E12
vss_amp|_F12
H12
BYPASS=U2 LA9:: V B
PP1V2_S3 §5=U2300.A9 B?{IE’HZE{SS=U2300.G2::SHHH SS A L12
| BYPASS=U2300.E1::5mm A6 VSS_A/B
@ Ty Ty VDDCA_A/B U12
1 VSS_AB
VDDCA_A/B ves apl 13
C2370 ¢ C2371 ¢ C2372 ¢ K1 | vDDCA A Ves wn UT3
100F —— 100F —— 100F —— G2 | vDDCA_A/B ves aml Ald
L CERM KRN 2 L A9 | VDDCA_A/B VSS_A/B P14
0402-2 0402-2 0402-2 B9 VDDCA A/B _ G15
® P - VSS_A/B
vss_ap| H15
= vss_aB|_T10
vss_ap| Y15
vss_a| _CG16
vss_ap| _R16
=U2300.A13::5 VSS_AB =l
PP1V2_S3 BYPASS=U A ¢ somm VSS_A/B D']?
)i . VDDQ_A/B vss Al F17
VDDQ_A/B vss_as| 17
C2380 VDDQ_A/B vss_amB| M17
100F —— VDDQ_A/B vss_a| N7
cER iy 2 VDDQ_A/B vss_as| R
0402-2 VDDQ_A/B vss_amsl_T17
VDDQ_A/B vss_aB|_ES
BYPASS=U2300.K17::5 vbbQ_A/B vss AL
B PRl VDDQ_A/B vss_as| Y8
* VDDQ_A/B vss_aB|_E7
C2385 VDDQ_A/B VSS_AB ?77
TOUF — VDDQ_A/B vss_aBL L
% T VDDQ_A/B VSS_AB
CERM-X5R VDDQ_A/B vss_amB| _E8
° VDDQ_A/B vss_as| M8
VDDQ_A/B vss_aB|_R8
BYPASS=U2300.U10: : 5mm VDDQ_A/B vss_aB|_E9
VDDQ_A/B vss_as| Y0
VDDQ_A/B vss_ap|_E10
C2390 - VDDQ_A/B vss_ag| E1"
100F —— VDDQ_A/B vss_ag| M1
6.3V 2
CERM-X5R
0402-2 —
[
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CRITICAL PP1V8 S3 BYPASS=U2500.A15: : 5mm CRITICAL
61 50 49 46 21 _ BYPASSB=Y%2ASSOSO=.UR215:O:OSHKI:}-6 . +5mm
> MEM_B_CAB<0> - BS [ cao A OMIT TABLE CA0_B| L2 <« MEM B CAA<0> e | o -~ o AL VDD1_AB  OMIT TABLE vss aB| B
s 1 D MEM B_CAB<1> - C5 | ca1 A U25OO CA1 B[ L3 - MEM B _CAA<1> Yo mk VDD1_A/B U2500 VSS_A/B C1
» ey MEM_B_CAB<2> > fcrA BGA cA2B| L4 o  MEM B _CAA<2> s C2540 1| C2541 ¢ 1 C2542 |+ C2543 VDD1_A/B BGA vss_am| D!
» o> MEM_B_CAB<3> > BSlcaza SYM 10F 2 CA3B| K2 o  MEM B CAA<3> a7 s 100F —— 100F 10UF —— 10UF VDD1_AB SYM 2 OF 2 vss_as| !
; ; : : 1
» > MEM_B_CAB<4> > COlcmna s 3 Caa Bl K3 o  MEM B CAA<4> ek cERvCiSE 2 cERuCiSE 2 2 ChaN-xsR 2 CiRN-xsR VDD1_A/B <3 vss_AB| S
D MEM B CAB<5> > C9 | cas5 A E o>r<, CcA5 B| G3 - MEM B CAA<5> e 0402-2 0402-2 0402-2 0402-2 VDD1_A/B E ﬁ vss_AB| M
» >—MEM_B_CAB<6> - D9 | cas_A A m CA6_B| G4 < MEM B _CAA<6> Vo m ¢ © 5ypM55=02500.71: :5mm | . vss AP
' (>—MEM_B_CAB<7> —» B10/ca7.A e CA7_B| F2 <« VMEM B_CAA<T> enk 1 Mg vss AB| A2
T D MEM B _CAB<9> - D10 | cA9 A | CA9 B F4 - MEM B _CAA<9> Yo mk ) VSS_A/B D2
MEM B CLK P<1> B8 § H3 MEM B CLK P<0> § Vo g\g
U D D __ - CKTA N CK_T_B < _D_ __ ram i _ . P VSS _A/B
1 > MEM_B_CLK_N<1> > CBlcKCA CKCBLH2Z o  MEM B CLK N<0> a’ PP1V2 S3 P M a0 e om vss_aBt
e dmemo mE = - " BYPASS=U2500.R15: : 5mm H1 | vop2 AB vss_aB| A4
» 7 oy MEM B _CS L<0> > D& cso A CS0B*K4 o MEM B CS_1<0> » 22 ¢ *—o * oDz AB VSS_A/B gj
MEM B CS I<1> B7 » 292 MEM B CS L<1> ~
v D — > q estA CSLED - - T C215050 1 C215O51 1 L C1302552 L C1302553 VDD2_AB zzz—%g D2
MEM B CKE<2> C7 J3 MEM B CKE<0> 208 —T1— 20% 20% —T— 20% _ M4
= MEM_B_CKE<3> > D7 et et J4 S MEM B CKE<1> Pl cernioR 2 cEruioR 2 2 CiRu-xsm 2 CiRuoxsm VDD2_AB My U4
T[> —= —»> CKE1_A CKE1_B - ——— 7 6 0402-2 0402-2 0402-2 0402-2 VDD2 A/B VSS_AB
* *—o VDD2_A/B vss A2
2 1 y—MEM_B_ODT<0> - N8 | oDT A opTB| H13 o  MEM B ODT<0> 7 22 Db2 AR vss_AB| _E®
= oDz AB vss_amB|
N6 | pmo_A pMmo_B|_H14 Db2 AR vss_AB|_G®
L P8 | pM1_A pm1_B|_F13 L VDD2 AB vss_amB|_ 19
= P4 | pM2_A DM2_B|_L14 = - vss_amB| J0
P11 | DM3_A Dm3_p| D14 vbb2_AB vss_ams| K®
L5
VSS_AB
o2 1¢gy—MEM_B_DO<2> <«—»— N4 D00 A DQOB| L15 o o MEM B DO<22> a0« vss_as| Mo
o2 1¢ay—MEM_B_DO<(0> <« 2| DQ1A DQ1 Bl L16 o o MEM B DO<16> D« vss_aB| A2
2 1¢pry—MEM_B_DO<4> <« 0| D2 A pa2 Bl K13 o o MEM B DO<18> a0« vss_amp| D12
e 1y MEM_B_DO<1> <«» 5] DQ3 A DQ3 B| K14 o o MEM B DQO<23> D« vss aB| E12
62 1B MEM B _DQ<6> <> N5 DQ4 A DQ4 B| K15 <> MEM B _DO<17> D« VSS_ AR ::22
> MEM B_DQO<5> — T6 K6 4 o MEM B DO<20> S - A9::
< MEM_B_DQ<7> R6 DQS_A < Cﬂ bQs B J15 MEM_B_D <21> Bl T 61 50 47 22 21 20 12 8 PP1V2_S3 BYPASS=U2500.A9 BFS){IE’HXSS=U2500.G2::5mm VSS_AB L12
52 1B _D__ <> DQ6_A DQ6_B <> _B_DO D 7 2 | BYPASS=U2500.E1::5mm A6 | VDDCA A/B VSS_A/B
o 1 E—MEM B_DO<3> <« "8|DQ7A % % D7 Bl J16 o o MEM B DO<19> D o * * * E1 | voDoA AR vss_aB| Y12
MEM B DO<11> 79 | pas A DQs B|_F14 MEM B DQ<25> - vss_ams| N13
* " M B DO<ld> s D a)la B MEM B DO<24> D~ C2570 ¢ C2571 ¢ C2572 ¢ K1 | vbbca AB SSABL—
2 1B o -—> DQ9_A DQ9_B -—> —=— D w 10UF —— 10UF —— 10UF —— G2 | vDDCA AB VSS_AB =7
2 1B MEM B DO<9> <+ T10 DQ10_A DQ10_Bf F16 <+ MEM B _DO<26> CBD 7 © CERM6}2'<§§ 2 CERM6}2'<§\12 2 CERM6}§§\12 2 A9 VDDCA—A/B VoS AP P14
o 1Cery—MEM B DO<13> <« 10 [ Da12. A D12 Bl E14 o o, MEM B DO<28> G« ° o - vss_amBl C15
o2 1¢ey—MEM_B_DO<10> <« N0 (D013 A DQ13 Bl E15 o o MEM B DO<29> D vss_amsl_H15
o2 1¢gy—MEM_B_DO<8> <« 11{Da14_A DQ14. Bl E16 o o MEM B _DO<31> o = vss_aB|_T1
o & 1¢ayMEM B DO<12> <« R11{ D015 A DQ15.B| D13 o o MEM B _DQO<27> G vss_ap| Y10
w2 1¢gy—MEM_B_D0O<35> <«—>— 2| DQ16A DQ16_B| P15 o o MEM B DO<55> D« vss_ams| _G16
o 1¢ay—MEM B _D0O<37> <« 2| D017 A DQ17.B| P16 o o MEM B_DO<50> o vss_a|_R16
@ 1¢ay—MEM B D0O<33> <«—»_ F2[ D018 A DQ1s Bl N4 o o MEM B_DQO<48> D vss_am| Y16
MEM_B_DQ<32> N2 | patg A pQ19 Bl N15 MEM_B_DQ<53> PP1V2_S3 BYPASS=U2500.A13:: 5mm vss Al D17
62 1B ——— 4> _ _ <> D G 7 61 50 47 22 21 20 12 8 _ 3
w2 1¢gy—MEM_B_D0O<38> <«—p— 13| DQ20_A D20 B| N16 o o MEM B DO<51> o l . VDDQ_A/B vss_amB|_F17
2 1¢Ery—MEM _B_D0<39> <« 31 DQ21_A DQ21 Bl M13 o o MEM B_DO<52> D e VDDQ_A/B vss_as| 317
e 1¢ay—MEM_B_DO<36> <« P3| D022 A D22 Bl M4 o o MEM B_DO<54> o @ C2580 - VDDQ_AB vss_as| M17
52 1B MEM B _DOQ<34> <> N3 | D@23 A DQ23 B|_L13 <> MEM B _DQ<49> Ve N 1090];: — VDDQ_A/B VSS_A/B N17
e 1¢ay—MEM_B_DO<47> <«—s— N1 DQ24_A DQ24 Bl C13 o o MEM B DO<57> G« cER iy 2 VDDQ_A/B vss_as| R17
e 1¢ay—MEM_B_D0<45> <«—s— 12| DQ25_A DQ25 Bl C14 o , MEM B DO<56> GO« 040222 VDDQ_A/B vss_amsl_T17
e 1¢ay—MEM_B_DO<46> <—»— 12| DQ26_A DQ26 Bl C15 o o MEM B DQ<59> oo« VDDQ_A/B vss_am|_E°
o2 1¢Ery—MEM B_DO<41> <« 13| DQ27_A DQ27 B| C16 o o MEM B_DO<62> GO« VDDQ_A/B vss_a|_M6
MEM B DQ<43> R13 - ol B13 MEM B DO<60> BYPASS=U2500.K17: : 5mn - SR
2 1B _B_ <« DQ28_A DQ28_B <> _B_DO oo e VDDQ_A/B VSS_AB
2 1¢Ery—MEM_B_DQ<42> <« 131 DQ29_A DQ29 B| B14 o o MEM B _DO<61> D« ¢ VDDQ_A/B vss_aB|_E7
e 1¢ay—MEM_B_D0<40> <«—s— 4] DQ30_A DQ30_B| B15 o o MEM B_DO<58> D« C2585 VDDQ_A/B vss_aBlR?
MEM B DQ<44> R14 B16 MEM B DQ<63> 7
2 1 _B_ <« DQ31_A DQ31 B <« _B_DO oo = TO0UF —— VDDQ_A/B VSS_AB =
208 1 VDDQ_A/B VSS_A/B
6.3V - _
2
52 1B MEM_B_DQS_P<O> <> P7 DQSO T A DQSO T B J14 <> MEM_B_DQS_P<2> GO @ CE]SIZI(-)%E% VDDQ_A/B VSS_A/B E8
e 1¢cay—MEM_B_DOS_N<(0> <«—»— 7| Daso_c A DQSO_C Bl 413 o o MEM B DOS N<2> a7 @ ° VDDQ_A/B vss_amB| M8
RS
VDDQ_A/B VSS_AB
2 1¢Ey—MEM _B_DOS_P<1> <«—p— 2| DQST_TA DQS1_T Bl G14 o o MEM B DOS_P<3> D« BYPASS=U2500.U10: : 5mm VDDQ_A/B vss_as|_E?
o 1¢ay—MEM_B_DOS_N<1> <« N2 |Das1_C A DQS1_C Bl G134 o MEM B DOS N<3> o VDDQ_A/B vss_as| Y0
VDDQ_A/B vss_as| _E10
¢ 1¢ay—MEM B DOS_P<4> <« 4| D0S2.T A DQS2 T B| M6 o o MEM B DOS_P<6> aD C2590 VDDQ_AB vss_ams|_E1
2 1¢gry—MEM_B_DOS_N<4> <« 14| DQS2. C A DQS2 C Bl M15 o o ~ MEM B DOS N<6> o 10905%' — VDDQ_A/B vss_AB| M1
R
2 1¢B) MEM_B_DQS_P<5> <> T12 DQS3 T A DQS3 T B D16 <> MEM_B_DQS_P<7> = 040222 a8
62 7 MEM B DQOS N<5> R12 | pQs3 c A DQS3 ¢ B[ D15 MEM B DQS N<7> L ¢
o D US| -—> _C_ _C_ -—> D Yo D
MEM B _ZQ B B11 | za_A zq_B| _E2 MEM B 70 A =
22 21 20 19 _PPVREF S3 MEM VREFCA ° > A10 | VREFCA A VREFCA_B|_J1 - ° PPVREF S3 MEM VREFCA 19 20 21 22
2 20 19 _PPVREF S3 MEM VREFDQ B ° > U8 | VREFDQ_A VREFDQ_B|_H17 - ° PPVREF S3 MEM VREFDQ B 19 20 22
R2500") G301l 16T wexfine vopbrxne - Cedl 1 |1 62340 ['R2520
- NCX—C 4 NC NOrgg XNC T T S
1/208 }2((5)15 2 2 )Z(glf NG X%—E3 | NC NCLD8 o e }2((5)15 2 2 )Z(glf 17200
201 9 NC X 52 NC NC 234191 X NC 201
NCW NC NCW( NC
= = NC X——-- NC NCL = NC = =
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REVISION
® <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY: BRANGH
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING: PAGE
| TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 25 OF 130
I NOT TO REPRODUCE OR COPY IT
Il NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART SHEET
IV ALL RIGHTS RESERVED 22 OF 67

8 7 6 S 4 3 2 1




2

'Ridge-less Support

GND _
USBC X POC RESET : 2 100k R3013
# E - - 1/20w 5%/\/\/\/ MF 201 R3012 I
UPC XA HPD RX 1 2 100K
# E - - 1/20w 5%/\/\/\/ MF 201
DP Support
D DP_DDI 1_ML_C_P<3 ..0> — ]b?UE)KE)_(BAKSl\EIIETRSE‘P<3 ..0> oD 5 60
D DP_DDI 1_ML_C_N<3 .. 0> — ]D?HE’KE)_(BAKSI‘E’:IETRSE_N<3 ..0> oD 5 60
60 23 5@ DP_XA_AUXCH_C_P : %KE)_(?KS%ETﬁSgI_C_P @ 5 23 60
50 23 5B DP XA AUXCH C N — ]b?UEKE)_(BAKS%ET}I(RSg_C_N Va:» R
60 24 23 19 @ DP_XA_HPD : %KE)_(BAKSI;ET%UE @ 19 23 24 60
USB Support
65 23 16 LB USB_EXTA P — Iﬁf{g}é‘géﬂ& LT 16 23 65
65 23 16 LB USB_EXTA N — g}%}?{gé‘géﬂ% (T 16 23 5
65 63 24 23 16 E XDP USB EXTA OC L — XDP USB EXTA OC L 16 23 24 63 65
= = i — T MAKE BASESTRUE —
— USB_EXTA OC_L D ©
.3020
90-0HM-0.1A
EXCXACE
USB EXTA P 1 4 USB UPC XA F P — USB UPC XA F P
© D =SS @23 PLACE NEAREUSTO0 TS 5mm— —— — — = — D >
_ MAKE BASE=TRUE
USB EXTA N 2 3 USB UPC XA F N — USB UPC XA F N
e B D =50 (VY Ve PLACENEAREUSTOORG 5mm — — —  —  — — D >
MAKE BASE=TRUE
Dead Battery Support
60 24 23@ E\{EK%EBA%%ET%SE]- — USBC_XA_CC]- @ 23 24 60
60 24 23@ E\{EK%EB‘A%%ET%SE% — USBC_XA_CCZ @ 23 24 60
GND _
= — MAKE_ BASE=TRUE i
Debug Support
65 20 23 (GUT) SMC_UART TX — DSﬂl\\’II?E:gIéIEizTTREé( Vaim B
65 20 23 [ SMC_UART RX — %f{gzéggmﬁg U 2 2 5
63 54 24 23 [Ny S3X_JTAG_TCK — I\S/IZ;\;KXE:gATS%ETREE(!:K (SWCTK) [CUD 23 24 54 63
63 54 24 23R _» S3X_JTAG_TMS — I\S/IZ;\;KXE:gATS%ETREyS (SWDTO) LB 23 24 54 63
63 59 24 23 @ SSD_DEBUG_UART_DZR : I\SIIAsKDE:BDAESEETGRU;EL]ART_DZR @ 23 24 59 63
63 59 24 23@ SSD_DEBUG_UART_RZD : I\S/IAsKDE:BDAESEETGRU;EL]ART_RZD @ 23 24 59 63
GND _
(D —  MAKE_BASE=TRUE i
o Q3033
o1 $85 5B o o348 008§, EEIVS B0 ,  DMNSLO6VK-7
SOT563
VER 5
S0 PU on PCH page Z _ G3H IPU in UPC
s D> PCH UPC XA SWD CLK ! TZS Ds TUPC_XA_SWD_CLK oD 3
] — UPC XA SWD CLK 23 24
— MAKE_BASE=TRUE
o Q3033
o7 $85 5B o 48340008 4, EESVS S0 . DMNSLO6VK-7
SOT563
VER 5
S0 PU on PCH page Z _ G3H IPU in UPC
s B> PCH UPC XA SWD_ DATA | TZS D3 TUPC_XA_SWD_DATA CED »

— UPC XA SWD DATA

23 24

— MAKE_BASE=TRUE_

24 23 N

Single Port Support

UPC_XA_UART RXTX

UPC XA UART RXTX

T

PP3V3_G3H

61 41 40 36 33 31 30 29 18

UPC_XA_UART RXTX

Bring Up

65 61 41 PP3V3R3VO

MAKE_BASE=TRUE

Support

PP3V3_UPC_VIN

23

23

23

23

23 24

23 24

R3062

AON 1 20
= Tz 55 VVV i

PP3V3 UPC VIN

23 24

0201

MAKE BASE=TRUE

MIN TINE WIDTH=0.2000
MIN NECK_WIDTH=0.2000
VOLTAGE=3. 3V

VIN 3V3 power currently required to drive POWER GATE EN
high. Future OTP update may enable usage of 3V3 G3H instead.

High Speed

P1V2S5SW_HSMUX_EN

Mux Support

P1V2S5SW _HSMUX EN

49 24 23 : MAKE BASE:TRUE @ 23 24 49
60 24 23 E USBC_XA_IZC_EN : [D{ASI?ECBA%%TIR%E_EN @ 23 24 60
Bansuri Support
POWER GATE EN — POWER GATE EN
65 41 24 23 E _— - — . = @23 24 41 65
s a - HIPWR_EN MAKE_BKSE—TRUE_
'R3071 'R3070
§ 100K § 100K
5% 5%
1/20wW 1/20wW
MF MF
2201 2201
[
Other Support
UPC XA 5V EN 1 2 100K R3040
. E - - = 1/20W 5%/\/\/\/ MF 201 R3041
TBT X RTD3 CIO PWR EN 1 2 100K
2 E - - - - 1/20wW 5%/\/\/\/ MF 201
F3050
4A-32V
o o 2 _PPVBUS LIO

0603

1 /\/ 2 PP20V_USBC_XA VBUS_F 24

Port Controller ROM
PP3V3_UPC_XA_LDO
—@ @ @
1 C3090
R3091"| |'R3093 R3092’ —— 1. 0UF
'R3090 3 S 233K 338 2 63V
X% il 3 2 o
§ ?éZOW 2012 2201 :( 2012
, 55 vce =
U3090
8MBIT-3.0V
W25080DV
»» _UPC_ XA SPI CLK R C1 |cLK WLCSP DI(00)| D1 UPC XA SPI MOSI R 23
, _UPC_XA SPI CS R L A2 | csr DO(I01) P2 g UPC_XA SPI MISO_R 23
= - - = = —0 OMIT TABLE
UPC XA ROM WP L 2 wp
- - - = o g WPH102) CRITICAL
UPC_ XA ROM HOLD L B1 HOLD*(103)
X260 DEV: SOIC 998-02804 GND
X260 POR: CSP 335500084 N
REFERENCE: USON 998-01174
UPC XA SPI CLK R R3095 30 ¢ 2 UPC XA SPI CLK
~2h_SPI_CLE_ ~2h_SPI_ a
UPC_XA SPI_CS R L 3096 30 1%2 b8 12w MF 201 ype waA SPT €S L a
UPC_XA_SPI_MOSI_R Rgggg 30 1AAAZ 2: iﬁﬁﬁw - 281 UPC_XA_SPI_MOSI am
UPC XA SPI MISO R 30 ¢ 2 W UPC XA SPI MISO
e — NN 5177w 201 == = oo *

Place series R at T with dev debug header
Characterize series R on PO Dev, hopefully remove for PO POR

24

SYNC_MASTER=X260_ERIC

SYNC_DATE=06/04/2015|

PAGE TITLE

USB-C Port Controller Support

DRAWING NUMBER SIZE
<SCH NUM> D
Apple Inc. =
® REVISION
<E4LABEL>
NOTICE OF PROPRIETARY PROPERTY: BRANCH
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING: PAGE
| TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 30 OF 130
Il NOT TO REPRODUCE OR COPY IT
Il NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART SHEET
IV ALL RIGHTS RESERVED 23 OF 67

2

Uﬁc




PRIMARY ACE USB-C

PP3V3_UPC_XA_LDO

23 24

24 60

24 60

2 3-3K 1+ R3109 12¢ upc xa DBG CTL scL
5% 1/20W MF 201
2 3-3K + R3108 12¢ upc xa DBG CTL Spa
5% 1/20W MF 201
1M R3105 UPC XA UART RXTX

23 24

1 2
v Y 5%

1/20w

MF 201

61 59 50 46 31 29 26 25 18 15 PP3V3_S4

PORT

CONTROLLER (UPC)

Q3100

FDPC4044
PWR-CLIP-33

S2

AV
@

PU to PP3V3 S4 if convenient

for layout

VOUT 3V3 FOR RIDGE,
OR FLOAT IF UNUSED

MIN LINE WIDTH=0.2000
MIN NECK WIDTH=0.2000
VOLTAGE=1.8V

1 C3106

SYNC_DATE=06/04/2015

USB-C PORT CONTROLLER A

DRAWING NUMBER
<SCH_NUM>

SIZE

REVISION

<E4LABEL>

: FUSE - PP20V _USBC XA VBUS F X X
' Add on ! - T_n & - NCNC
, support page ! MIN_LINE WIDTH=0.6000
S MIN NECK WIDTH=0.2000
VOLTAGE=20V
PPDCIN G3H
61 60 23 PPVBUS_LIO Py — 34 41 61 65
MAX 100uF TOTAL ON RAIL
1
1 ?&1 01 UPC_XA GATEL
— 103 -
2 390 UPC_XA_GATE2 MIN-NECK-WIDTH=0: 3000
0402 VOLTAGE=3.3V
— o PP3V3 UPC XA LDO v
» PP3V3 UBC VIN 0 PP1V8A UPC_XA_LDO
GND 99— o PP1V8D_UPC_XA_LDO
MIN LINE WIDTH=0.2000
CAP FOR PP_5V0 ON VR PAGE 18 31 2 PP5V_S4 PP1V1 UPC XA LDO BMC MIN NECK WIDTH=0.2000
=|=l=|= o| c|lo|l<|= MIN LINE WIDTH=0.2000 VOLTAGE=1.8V
1 C1)031OO <|=|o|3| ¢%|2|k| T| T|S|S|E| T| 5| o|F| = © 3105 3108 MINNECK_WIDTH=0.2000 1 932104
—— 1OUF S 0O090 SooSo> W DD D © o 00 <A o 1 1 e —— 4. 2UF T
? &y 5855 LL5T @ 2238 5 8 55 22 = —— 1, 00F  —— 10UF 2 i,
CERM-X5R alaaa oo < T>5>> S a S TF 5 —T— 20% —— 20% X5R-CERM
0402-1 FEREE aaaa G Z > 85 dd o 9 gégv 9 cﬁ:EfiM <SR 0201 1
= & -9 3899 3 0201-1 0402-1 - =
23 DlN USBC_X_POC_RESET E11 MRESET PRIMARY ONLY CRITICAL
50 23 (GUT] USBC_XA I2C _EN F1b RESET* PRIMARY ONLY U31 00 OMIT TABLE
PRESENT TFEOSI;IIP(?PI:E\IOTOS 1Vé;E:JPSI,I‘OlBE TP_UPC_XA_DBG_UART_TX 22 | GPI0D CD:]iéP}BA
! TP UPC XA DBG UART RX C2 | GPIO1
(EVEN IN PRODUCTION) S —
USE GPIO2 FOR USB-C ANALOG AUDIO SUPPORT =D TBT_X_RTD3_CIO_PWR_EN o0 GPI02
ON DESIGNS WITHOUT AN AUDIO JACK CONNECTOR 65 41 3B POWER_GATE EN G11 | GPIO3 ss|_H7 UPC XA SS
DP XA HPD C10 | gPIO4
USE GPIO3 FOR POWER _GATE_EN 60 23 19 (OUT W
ON BANSURI DESIGNS N < UPC_XA HPD_RX E10 | gpio5 % SENSEP zg 1 C3109
23 (OUT] UPC_XA_SV_EN G10 | gPIO6 g SENSEN — 90.%22UF
2 0 w0 2 (gurp—oMC_PME_S4 DARK L D7 | gPI07 b HV_GATE1| B9 2 &3V
65 63 23 16 (ouT}—XDP_USB_EXTA OC_L H6 | GPIo8 > HV_GATE2|_A9 0201
> GND F10 | BUSPOWERZ | -
o) MIN LINE WIDTH=0.5000
GND 12C ADDR UPC_XA I2C ADDR F1{12c_ADDR E c_cc1l L9 USBC XA CCl ° CED 5 2 60 MIN_NECK_WIDTH=0.2000
UPC XA R 0SC G2 |R_osC o) c_cce| L10_USBC XA CC2 ° LT » 2+ 60 MIN_LINE_WIDTH=0.5000
R3102° CRITICAL - o B - = MIN NECK WIDTH=0.2000
) R3103"| @ =gy I2C UPC XA DBG CTL SCL E4 | DEBUG_CTLA 2 RPD_G1| K9 USBC_XA CCl D=9 103114 |1 C3113
1/28{‘11:0 %5119{ % 60 20 LB IZC_UPC_XA_DBG_CTL_SDA D5 DEBUG_CTL2 o o RPD_G2 K10 USBC_XA_CCZ CE 3 » 0 —L_220PF —— 220PF
201 1/20W w ' T 193 T 193
2 -1t s 17 ¢gry—L12C_UPC_SDA D1 | 12C_SDAT z | & c_usB_Tp| K6 USBC_XA_USB_TOP_P CED © 2 CER-xTR 2 (or-x7R
= 0.1% ’ R =T L2C_UPC_SCL D2 | 12¢_scL1 O = C_USB_TN| L6 USBC_XA USB_TOP_N — 0201 0201
—  NEED 0. <ED
- C * -_— e
= v oo URC I2C INT L {120 IRQ % C_USB_BP| K7 _USBC_XA USB_BOT_P an - -
3 w0 ¢gry—SMBUS_SMC_4_G3_SDA A5 |12C_SDA2 8 C USB BN[_L7 USBC_ XA USB_BOT N CED ©
! MB MC 4 L B5
TO SMC ! P OCED zMCUEEECCENEGi—SC B6. |2C—SCL2* C_SBU1 K8 USBC_XA_SBU]. CED ©°
'L_f3_ 30 (GUT) _ __ _ H 12C_IRQ2 C_SBU2 L8 USBC_XA_SBUZ o @
2 (ourp—UPC_XA_SPI_CLK A3 | SPI_CLK
R NNBCT UPC SPT TO ROM = our—UPC XA_SPI MOSI 24| SPI_MOSI Ncl L1
FROgEOPI\?gT:PC SPT 23 [ UPC_XA SPI MISO A4 SPI_MISO NC or GND to dissipate heat
OND U » som_UPC_XA SPI CS L B3 | 5P| ss7 =
2 UPC_XA SWD DATA F4 | Swp_DATA
23 UPC_XA SWD CLK G4 | swD_CLK
24 23 [T UPC XA UART RXTX F2 | UART RX
2 23 PC XA UART RXTX E2 | UART_TX
x
6 5 23 D SSD_DEBUG_UART D2R L4 | LSX_R2P 2
63 59 23 (OUT] SSD_DEBUG_UART_RZD K4 LSX_P2R e
.- - o
Add CMC . ! L na@ USB_UPC XA F P L5 | UsB RP_P s
on SUppor= bage . CMC T USB_UPC_XA F_N KS | usB_RP_N
for ridgeless design X X - - -7
o-- ~® DP_XA AUXCH P 1 aux P
DP_XA AUXCH N J2 | AUX_N
o5 2 (gry—oMC_UART TX L2 | DEBUGH1
65 2 ¢gy—SMC UART RX K2 | DEBUG2
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SMC_PROCHOT

=

Al 27

SOT563

:fj VER 3

G

SMC_THRMTRTIP

30 31 34 41 63 65

— MAKE_BASE=TRUE

PM_CLK32K_SUSCLK_R SMC_CLK32K

Place near CPU

6 14 15 16 17 19 23 26 27 31

PCH_STRP_TOPBLK_SWP_L

33 34 35 39 46 50 51 53 61 67

U5165
REF3330
QFN
CRITICAL
o >IN out| 8
Neol s NG
NC1|-2 s NG
NC2l 3 s ne
165 ¢ NC3$H< NC
- OUE —— o NC4L " s NC
6.8V 2 O
X5R
01-1 <
Top-Block Swap
PP3V3_S0
R5182'
1K
5%
1/20w
MF
201 5 R511<83
SMC_TOPBLK SWP_L o AAN2
1/52%0W
MF
201

oD = =

um K

30

30

32 30

32 30 25

30

46

65 32 30

32

30

65

65

36

36

65 63 41 34 31

31

PECI Support

PP].V_S3 6 8 12 15 31 42 50 61
CRITICAL
Q5150  ols
DMN32D2LFB4 |
DFN1006H4-3 | Kh
SYM_VER 2
Tr —
11G S .2
> SMC_PECI L
From SMC
R541334
i CPU PECI R 1 2 CPU PECI
Ul — — . H — < B|> 6
To SMC /\/5\9/\/
NOSTUFF 1/200 From/To CPU/PCH
C5134 'R5151 201
47pF —— < 330
e T 1/20W
CoG 2 MF
0201 2201
PLACE_NEAR=Q5150.2:5MM
o

61 50 42 31 15 12 8 6 PP]-V_S3

'R5197
§ 100K
1%
1/20W
MF
2201
» _SMC_VCCIO CPU_DIV2

'R5196
g 10
1/20wW

ME
5201

61 41 40 36 33 31 30 29 23 18 PP3V3_G3H

61 59 50 46 29 26 25 24 18 15 PP3V3_S4

27 26 23 19 17 16 5}5314 36 gz PP3V3_SO

61 53 51 50 46 39 3 4 3

» _SMC PME S4 WAKE L R5166 100k TAAN,2
, _SMC PME S4 DARK L R5167 100K LAANA2 5% 17200 MF 201
» _SMC WIFI EVENT L R5168 100k AN 2 5% 17200 MF 201
» _SMC PMIC INT L R5169 100k AN 2 5% 17200 MF 201
., _SMC_ONOFF L _ ROT/0 10K 1\ pp2 o0 V2w W 20l I
, _SMC_SENSOR_ALERT L 551;% LOK__1 A AN 2 2: 1;283 x; 281
,» _SMC_LID 0 330K 1 AAN2 v o w
» _SMC DEBUGPRT TX L R5175 20k AN
., _SMC DEBUGPRT RX L R5176  20x 1 AAA2 ot /2w WE 201 )
. _SMC TMS - RH177 10k AN 2 58 1720w MF 201
» _SMC TDO R5178 10k AN 2 58 1720w MF 201
» _SMC TDI R5179 10k AN 2 5% 17200 MF 201
. _SMC TCK R5180 10k A2 58 1720w MF 201
. _SMC BC ACOK R5187 100K LAANA2 58 17200 MF 201
., _SMC ADAPTER EN R5185 100K LAAA2 5% 17200 MF 201
., _SMC THRMTRIP R5186 10x AAA2 5% 17200 MF 201
., _SMC DELAYED PWRGD R5191 100k LAAA2 5% 17200 MF 201

- - 5% 1/20W MF 201
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3 32 30 _oMC DCIN VSENSE — SMC DCIN VSENSE 30 32 34
= = — MAKE_BASE=TRUE
3 32 30 _oMC DCIN ISENSE — SMC DCIN ISENSE 30 32 34
= = — MAKE_BASE=TRUE
3 32 30 _oMC PBUS VSENSE — SMC PBUS VSENSE 30 32 34
= = — MAKE_BASE=TRUE
3 32 30 _oMC BMON TSENSE — SMC BMON ISENSE 30 32 34
= = — MAKE_BASE=TRUE
1 30 _NC SMC PPBUS TPAD ISENSE — NC SMC PPBUS TPAD ISENSE 30 32
= = = — MAKE BASE=TRUE =
3 32 30 _oMC HS COMPUTING ISENSE —— SMC HS COMPUTING ISENSE 30 32 34
= = — MAKE_BASE=TRUE =
u 32 30 _oMC CPUVCCCORE_VSENSE — SMC CPUVCCCORE VSENSE 30 32 34
= = — MAKE_BASE=TRUE =
32 30 _.NC SMC CPUCOREVR ISENSE — NC SMC CPUCOREVR ISENSE 30 32
= = — MAKE_BASE=TRUE =
3 3 30 _SMC_CPUVCCGT VSENSE — SMC CPUVCCGT VSENSE 50 32 3
= = — MAKE BASE=TRUE
1 30 _NC SMC CPUGTVR ISENSE — NC SMC CPUGTVR ISENSE 30 32
= = — MARE_BASE=TRUE =
32 30 _NC_SMC CPUSAREG_ISENSE — NC SMC CPUSAREG ISENSE 30 32
= = — MAKE_BASE=TRUE =
32 30 _.NC SMC 1VPCHREG ISENSE — NC SMC 1VPCHREG ISENSE 30 32
= = — MAKE_BASE=TRUE =
32 30 _.NC SMC 2V7 SSDNAND ISENSE— NC SMC 2V7 SSDNAND ISENSE 30 32
= - = — MAKE_BASE=TRUE =
22 3 _NC SMC P3V3SSDS5REG ISENSE— NC SMC P3V3SSDS5REG ISENSE 30 32
= = — MAKE_BASE=TRUE =
22 30 _NC SMC 1V2S3REG ISENSE — NC SMC 1V2S3REG ISENSE 30 32
= = — MAKE_BASE=TRUE =
1 30 _NC SMC OTHER HT ISENSE — NC SMC OTHER HI TISENSE 30 32
= = — MAKE BASE=TRUE
1 30 _NC SMC PPVCCPCOREREG ISENSE- NC SMC PPVCCPCOREREG ISENSE 30 32
= = — MAKE_BASE=TRUE =
32 30 _NC_SMC PVCCIOCPUREG ISENSE— NC SMC PVCCIOCPUREG ISENSE 30 32
= = — MAKE_BASE=TRUE =
32 30 _NC_SMC WLAN ISENSE — NC SMC WLAN TISENSE 30 32
= = — MAKE BASE=TRUE
1 30 _NC SMC LCDBKLT ISENSE — NC SMC LCDBKLT TISENSE 30 32
= = — MAKE_BASE=TRUE =
32 30 _.NC SMC P1V2S3MEM ISENSE — NC SMC P1V2S3MEM ISENSE 30 32
= = — MAKE_BASE=TRUE =
2 1 _NC_SMC_P5V4REG ISENSE — NC_SMC_P5VAREG_ISENSE -

MAKE_BASE=TRUE
2 » _NC_SMC P3V3DSWS5_REG_ISENSE NC SMC_P3V3DSWS5_REG_ISENSE 3 31

MAKE_BASE=TRUE
2 » _NC_SMC PANEL_ISENSE NC_SMC_PANEL_ISENSE 0

MAKE_BASE=TRUE

—  SMC_SENSOR PWR_EN .
6 3 2 s _SMC_SENSOR PWR_EN o_— SMC SENSOR PWR EN o 32w s
MAKE_BASE=TRUE — = =
RIS
s [y NAND_OVERTMP ALERT L LAAAZ
12%w
MF
T Rep
s [y CPUTHMSNS ALERT L 1 2
NOSTUFF L
Rzt
s (> CPUBMONSNS ALERT L LAANA2 4 SMC_SENSOR_ALERT L ooTS 0 =
12%w
MF
201
2 % 2 (y—SMC_PME S4 DARK-L
s a0 s o [ SMC PME_S4 DARK E- 4 SMC PME S4 DARK L TOD « 5 » 0 »
% %0 » [y SMC_PME S4 WAKE L  SMC Ejg}%%q%%EWAKE_L oS 2 W 5 5

Debug Power "Buttons"

PLACE_SIDE=TQOP
SILK_PART=PWR BTN

R522
RES
0603-NSP
42|:|: 1 Py SMC_ONOFF_L @ 29 30 31 65

PLACE_SIDE=BOTTOM
SILK PART=PWR BTN

RES
0603-NSP
2 l:l:l 1
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8 7 6 5 4 3 2 1

L L [1] " L [1] " L 1] [1] L
Sunrise Point LP SO0 SMBus 0 Connections SMC "0 SMBus SO0 Connections SMC "5° SMBus G3H Connections
27538, 39 g1 e s e 815 PRIV SO @ w0 s % s 0w 2 1 PP3V3_G3H
1 1 Pullups are on eDP SHC 1 1
Wildcat Point LP R53qg |§K5301 SMC ;gﬂzgcg;rEggggAggg R Internal DP R5382 R523%9 550?{81 Battery Charger
0500 17238 % § 20m U5000 -7 38300 (MfSOTOEOR) L0 17238 % § 220 BANSURI - U7100
(MASTER) 2019 2201 (MASTER) 55 Y201 2019 2201 (Write: 0x12 Read: 0x13)
14 SMBUS PCH DATA 53 33 30 SMBUS SMC 0 SO SDA — SMBUS SMC 0 sO sbAa 30 33 53 50 SMBUS SMC 5 G3 SDA 6 w0 33 SMBUS SMC 5 G3.__SPA R — SMBUS SMC 5 G3 SDA R 33 4041
MAKE_BASE=TRUE MAKE BASE=TRUE — = - = - R53g3 MAKE BASE=TRUE = — = - - . 4
| | | | 1 0 )
1/52%ow 0z8!
Battery
oA . J6950
SMC "4° SMBus G3H Connections (Write: 0x16 Read: 0x17)
s e s PP3V3_G3H ® — SMBUS_SMC_S_G3_SCL_R 33 40|41
wee )i . . _  SMBUS_SMC_5_G3_SDA_R 5 w0 fa
UPC Port XA
SMC R5330' R5331" 'R5332
1(%5 2.25£6< %%.ZK U3100 .
U5000 1/20W % 1/20W % ; LL2ow (Write: 0x70 Read: 0X71) Banjo
(MASTER) 201, 201, 2201 (All-Ace W:0xD6 R: 0xD7) U7800
SMBUS SMC 4 G3 SCL — SMBUS SMC 4 G3 SCL 2 30 33 (Write: 0x68 Read: 0x69)
. 2 AN . MAKE BASE=TRUE . i — = - - -
61 50 48 24 17 13 9 PP1V8 SUS 33 30 24 SMC—USBC INT L P f— SMC USBC INT L 24 30 33 f— SMBUS SMC 5 G3 SDA R 33 40 |41
- l MAKE_BASE=TRUE — - - - — - - - - 46
® | | |
UPC Port XA
: ; R5320° R5321" 'R5322
Sunrise Point LP 10 ) 4.7X ¥3100
U0500 1/20W % 1/20W % ; LL2ow (Write: 0x70 Read: 0X71)
- o . " [1] L
(MASTER) 201, 201, 2201 (All-Ace W:0xD6 R: 0xD7) SMC 3 SMBU.S SO ConneCtlonS
33 24 17 I2C UPC SCL ® f— I2C UPC SCL 17 24 33
MAKEjBASEETRUE — - -
33 24 17 I2C UPC SDA . — I2C UPC SDA 17 24 33 27 26 23 19 17 16 15 14 6 27 PP3V3 SO
MAKE_BASE=TRUE — - - 61 53 51 50 46 39 35 34 33 31 —
5w i UBC 12C INT L o — UPC_I2C_INT L 1 2 3 -
MAKE BASE=TRUE —
| | SMC R5390'| |'R5391 Trackpad
2.0K 2.0K
U5000 17230 % § 2o J4800
(MASTER) 2»(/)11:1“2 2»2451 (Write: 0x90 Read: 0x91)
n 2 n . 39 33 30 29 gAl\gl(%UBSA'S'ES:—IYII!gUE3_SCL o—© : SMBUS_SMC_3_SCL gg 30 33
SMC SMBus Connections s 5 0 SUBUS SMC 3_sDA __ SMBUS_SMC_3_SDA s 50
~ |
RIO
SMC Unused J6799
1 . 27 . 27
U5000 UXXXX (Write: 0x?? Read: 0x??)
(MASTER) — SMBUS_SMC_3_SCL s 30 32
. » NC_SMBUS SMC 2_G3_SCL — NC_SMBUS SMC 2 G3_SCL 2 — SMBUS SMC 3 SDA
»» »NC_SMBUS_SMC_2_G3_SDA — Ibqqgmégazgggmgyc_z_m_SDA s — - ”
| | ~
[ ] [ ] 'I [ ] I' [ ]
Sunrise Point LP SO0 "SMLink 0" Connections
61275326512350194617391635153414332731 PP3V3—SO 1] n L
l SMC SO0 "1" SMBus Connections
! ' R5310']  ['R5311 o713 12 0 7 6510 f 3 EESYS_B0
Sunrise Point LP 5. 2% 5.2k
U0500 /208 % § 120
(MASTER) 2012 2201 SMC R53601 1R5361 Sys Temp Sense & CPU HS Thr
4.,7K 4.7K
. SML. PCH 0 CLK 5% 5%
MAKE_BASE=TRUE U5000 1/2»(/)1%\1 l\%zow EMC1704-02: U5800
” %%mi%gﬂgUEDATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99)
_ | 5 9 W u %%U]% sg—l\%cle—SO—SCL oo — SMBUS SMC 1 S0_SCL 18 3 |3
35 33 30 14 SMBﬁS SMC 1 SO SDA P ® f— SMBUS SMC 1 SO SDA 14 30 [33
53 MAKE BASE=TRUE = — = - 35 53
|
[ ] [ ] 'I [ ] I' [ ]
Sunrise Point LP SO0 "SMLink 1" Connections
NAND Temp Sense
HPAOO33AI: U5880
(Write: 0x92 Read: 0x93)
s —  SMBUS_SMC_1_S0_SCL 3 |
Sunrise Point LP ¢ — SMBUS_SMC_1_SO_SDA 1 %[
U0500
(Write: 0x88 Read: 0x89) SYNC MASTER=DEVMLB SYNC DATE=05/11/2015
PAGE TITLE
35 33 30 2 SMBUS SMC 1 SO SCL — :
S EUS oM 1 80 oL = ALS SMBus Connections
R ¢ = = - - — J4002 DRAWING NUMBER SIZE
| (Write: 0x72 Read 0x73) Aople Inc <SCH_NUM> D
PP ) REVISION
. __ SMBUS_SMC 1 S0_SCL o s ® <E4LABEL>
SMLink 1 is slave port to D NOTICE OF PROPRIETARY PROPERTY: BRANCH
— SMBUS SMC 1 s0O sbA 14 30 |33
i — - - - 35 53 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
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POR VOLTAGE CURRENT SENSORS : TO BE USED IN PRODUCTION
e e el ) e el
ICOR : COMPUTING High Side Current Sense
VPOR: PBUS Voltage Sense Enable & Filter £D Corrent 1122
D MAX Vdiff : 24 mv 27 26 23 19 17 16 15 14 6 57 PP3V3 SO
Q 400 61 53 51 50 46 39 35 34 33 31 -
5 GAIN : 100X
NTUD3169CZ PLACE_NEAR=R5450: 5MM BYPASS=U5450.3::5MM
SOT-963 - o 1. C5450
e L PBUSVSENS EN L v+ 1 (1)0'%1UF PLACE_NEAR=U5000.B3:11
| = .B3:11mm
. i w o e . PPBUS S5 HS COMPUTING ISNS i U5450 2 CiRN-xsR R5455
';;L R5402' CRITICAL INA214 not 4.53K
o SMC SENSOR PWR EN 2| ol 100K R5450 2.4« ISNS_HS_COMPUTING_N 5 |IN- sc70 ~ ouT | 6| ISNS HS COMPUTING IOUT I AAN, 2o SMC_HS_COMPUTING_ISENSE oD »
N Y _ _ T WK _ 5 1/258 0.002 CRITICAL 1/12%0W PLACE_NEAR=U5000.83:11mm
1 201 , 1% ;4 ISNS_HS_COMPUTING P 4N+ rReFl_ ¢ R5451° MiF 1 C5455
Max VOut: 3V at 10.44V Input cyy (100V/V) 20K 201 —L0.22UF
3 PBUS SO VSENSE ax vout: a y npu 0612 1|3 5% —T— 20%
= = GND 1/20W PLACEMENT NOTES: 2 6.3V
= D 61 59 57 52 46 45 41 34 29 PPBUS_G3H —p— ~ MF — %(3181
— 1|?54.O3 2012 Place close to SMC
|_B 68 GND_SMC_AVSS 30 31 34
5 ol ; b K PLACE_NEAR=U5000.E2:11MM o (For R and C)
57 5246 45 41 34 20 _PPBUS G3H ' ls I%II{‘ZOW
61 59 = l 4 9 2RTHEVENIN = 19530 Ohms =
P-CHANNEL SMC PBUS VSENSE .
G E o B - - Need t t f ULX
R5401" PLACE_NEAR=U5000.E2:11MM e e O S e g a l n S O r
100K 1
1/020%% % PLACE_NEAR=F7040.2:11MM R2574 (4)1?{- 1 g504404
- —L_0.047UF : : : :
A5, v 3 T, EMC1704 Computing High Side Gain,Sta89€....
o PBUSVSENS EN L DIV 2012 201 . XW5460
- GND SMC AVSS 30 31 34 6f 53%587 507 4d 7 36%35° 38" 35 % PP3V3—SO SM
o _SMC_ )i L 5z o ISNS_HS GAIN P oo
VDOR: DC-In VOltage Sense Enable & Filter PLACE_NEAR=U5000.E2:11MM R5462"
C i
1 C5461 1/20W %
Q5410 —— 0,,1UF 201 ,
N Be o037 2 iRt xsn ISNS HS GAIN N
T- -
; 0201 * _HS_GAIN oD
N-CHANNEL 6 DCINVSENS EN L
= R5461"
D PLACE NEAR=R7050:5MM
(E} R5412 ‘ v 4 3
, % gy SMC_BC_ACOK 2| | al, 137K L/20%
63 41 - s 1/20W . U5460 2012
21‘61{ Max VOut: 3V at 21V Input CKPLUS_WAIVE=PdifPr_badTerm INA211
1 2 .. _ISNS_HS_COMPUTING P 5 |In- SC70 . OUT L6 o ISNS_HS GAIN OUT
i 3 DCIN_S5_VSENSE CKPLUS_WAIVE=NdifPr_badTerm CRITICAL
= ISNS HS COMPUTING N 4 1IN REF[ 1 1
— R5413 T i T o) 0
5 G !_qu 27.4K GND §§I220W
PPDCIN G3H | s 1/2% % PLACE NEAR=U5000.E1:11MM N 2201
6 & = l 4 201,| RTHEVENIN = 4573 Ohms GAIN: 500X
P-CHANNEL \ o SMC DCIN_VSENSE oo » »
1 PLACE_NEAR=U4000.E1:11MM =
R5411 PLACE_NEAR=Q7010.2:11MM 1 PLACE_NEAR=U5000.E1:11MM
100K R5414 1 C5414
4.53K
1/200 -53K % —— 0. 22UF
ki Vel S T e
2 Yl X5R
& PDCINVSENS EN L DIV 2 0201
o _GND_SMC_AVSS 4, 4, .
VCOC : CPU VCC CORE Voltage Sense
XW542
22 o
CHARGER BMON High Side Current Sense 1%
hEt |1 C5421
261
PLACE_NEAR=U5000.F2:11MM _ 90'%22UF
R0
1 2
41 E CHGR_BMON /\/\/\/ ® SMC_BMON_ISENSE @ 30 32 GND SMC AVSS w0 a1
1 /12%0W PLACE_NEAR=U5000.F2:11MM = =
ISL6259 Gain: 36x %Fl 1 C542
Scale: 2.782A / V — %(?%OOPF
Max VOut: 3.3V at 9.167A 10V 2 X7R-CERM
EDP Current: 310A 0201
GND SMC AVSS
= = won VCGC : CPU VCCGT Voltage Sense
XW5421
DC-IN (AMON) Current Sense S5M |'_\;5§32K2
BLACE. NEARZUSO00.E- 11MM 61 44 12 8 PPVCORE_ S0 _GT 1 % 2 CPUVCCGT VSENSE IN 1 /\./\/\/2 ® SMC_CPUVCCGT_VSENSE @ 30 32
2 F1: 1%
1/20W
A F\Zg43?%<0 ye 1. Ch422
“ - CHGR_AMON 1 /\/i/\/z . SMC_DCIN_ISENSE =TT, 30 :: 90.%22UF lS:YAI\gEI‘iIrZT—T—E‘ER=DEVMLB SYNC_DATE=07/06/2015
1% - : 6.3V .
g | BELRRT 2 By Voltage & Current Sensing
201
—1 2.2NF GND SMC AVSS DRAWING NUMBER SIZE
Sense R is R7120, 20mOhm _; 10% - - 0 Apple Inc <SCH_NUM> D
ISL6259 Gain: 20x Lov %3R8 CERM ® PP ) REVISION
Max VOut: 1.4V at 8.25A GND SMC AVSS o <E4LABEL>
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POR TH.

SRMAL S!

LNSORS

TO BE

US.

L]

D IN PRODUCTION

CPU Proximity, Inlet ,DDR and BMON THR Sensor

PLACE_N Eﬁ=§45570665mm

VOLTAGE=3. 3V
MIN NECK WIDTH=0.2000
MIN_LINE WIDTH=0.2000

67
(27,2623 19 17 16 15 14 6 5 PP3V3_S0 /\/5\%/\/2 PP3V3_S§_CPUTHMSNS_R ®
1720w 1 C5500
201 — 0.1UF
—— 10%
PLACE_NEAR=U5500.3:5mm 2 CpaN-xsR
0201
. INLET_THMSNS_D1_P . 'R5506
3 = ~ | CRITICAL 100K
__________________________________________________________ - PLACE NEAR=05530:3MM CONNECTION=1 C5501 1 ?%OW
i Placement note (Wireless Prox): i Q5530 1 1 975530 PRACE NERRETE500 25mm 5900PF — U%/%Ebo ur
: . PF 108 —— 2
i_Place 05530 next to J3501 on Bot side i BC846BLP N 3% PLACE NEAR=US500.3:5mm 10V EMC1704=2
--------------------------------------------------------- DFN1006H4-3 2 &3¢ - = X7R-CERM
0201 2 | pp1 THERM*Og CPUBMONSNS ALERT L o [OUD
INLET THMSNS D1 N
. = = = 3 * 10
o . R . CPUTHMSNS D2 _P DN1 ALERT*[ CPUTHMSNS ALERT L oot
- . 4 1 MB MC 1 DA
3 , PRACE NERR=05510: 3 1 2 .| pLace near=Usso0 45mm DP2/DN3 SMDATA SMBUS_SMC_1_S0_S LT 14 30 33 3% 5
il 2 q €511 C5563 Q5560 C5502 5 | pN2/DP3 sMmcLK|_12 SMBUS SMC 1 S0 SCL w30 3 3 5
i Placement note (Charger Prox): i Q5510 < L — §I%7PF 47%15; - DFN1006H4-3 22001%1;: — = - - - O
; N BC846BLP oy 25V BC846BLP 10V 16 6 PUTHM ADDR_SEL
| Flace 05510 mear LTI0 o MOF Side i DEN100684-3 @ 2 €9s. 059§ X7R-CERM 2| PLACE NEAR=US500 5:5mm 15 :EE?E ADDR_SEL CRUTHMSNG =5
- . - 7
PLACE_NEAR=05560: 3MM CPUTHMSNS D2 N GPIOL—x NC 1R5505
¢ ¢ e 13 | DUR_SEL
__________________________________________________________ L s o ISNS_HS_GAIN_N - 220w
i Placement note (DRAM Prox): i CPUTHMSNS_DUR_SEL GND  THRM PAD 2%501
Place Q5560 between U2300 and U2500 on the Bot side CPUTHMSNS TH SEL - |
ST TTTTTTTTTTTTTTTTTTTTTTT T NOSTUFF NOSTUFF = .
10K 10K Read Address: 0x99
5% 5% ¢
1/200 Vam S L e
2015 2015 : Placement note: (CPU Prox) §
! Place U5500 next to L7310/L7320 on the Top Side
. . e e e e e e e e e e e e e e e e o — — — — — — — ——— — — — — — — — — — — — — —————————— -
27 26 23 19 17 16 15 14 6 27 PP3V3_SO
61 53 51 50 46 39 35 34 33 31
. .
PLACE_NEAR=U5580.5:5mm 1 C5560
—— 0.1UF
T, 6y
2 C]éRM-XSR
0201
5
= 2
U5580 : Placement note: (NAND Prox) §
HPAOO330AI i Place U5580 next to SSD Gumstick
SOT563 et -
5 35 33 30 14 _SMBUS SMC 1 S0 _SDA 6 |spa ADDOF4
GND
2
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SPI ROM - Combo BGA Footprint (3 vendors)

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

6150 49 a6 17 16 12 13 o _PP3V3 SUS SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI+SWD SAM Connector
l ! CRITICAL
BYPASS=U6101::3mm J61 OO
1 C6101 b BYPASS=U6100: : 3mm DF40PC-12DP-0.4V-51
PR M-ST-SM
. — (1)8.%1UF Voo C6100 1 14 N 13
2 16V lJ61OO 0.1UF:::: W
%)(SEECERM %2{%7 61 41 40 33 31 30 29 23 18 PP3V3 G3H
© W25Q64FVBYIQ X5R—CESN 2 -~ | 2 1
VCC SI/S100/ 0201 SPI ALT MOSI 4 ©0 3 ! SPT ALT CLK
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Left Speaker Amps
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CODEC OUTPUT SIGNAL PATHS
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Mobile System Power State Table

State SMC_ADAPTER EN SMC_PM_G2_ENABLE PM_SUS_EN PM_SLP S5 L PM_SLP S4 L PM_SLP S3 L
Run (S0) X 1 1 1 1 1
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Sleep (S3) 0 1 1 1 1 0
Deep Sleep (S4) 0 1 0 1 0 0
Deep Sleep (S5) 0 1 0 0 0 0
Battery Off (G3HOtAC) toggle 3Hz 0 0 0 0 0
Battery Off (G3Hot) 1 0 0 0 0 0
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LCD PANEL INTERFACE (eDP) + Camera (MIPI)
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—— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V_SUS 9 13 16 19 48 50 61 VOLTAGE=0.9V
— — MAKE_BASE=TRUE
—— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V _SUS 9 13 16 19 48 50 61 "
— — ° —  PPOV9_SO0SW_SSD_CORE 55 59 61
—— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V_SUS 9 13 16 19 48 50 61 —
41 34 24 _PPDCIN G3H — PPDCIN_G3H 24 34 41 61 6 —— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V_SUS 9 13 16 19 48 50 61
65 61 — MIN LINE WIDTH=0.6000 > — _— > 61 59 55 PPOV9 SOSW SSD FIXED e PPOV9 SOSW SSD FIXED 55 59 61
MIN NECK_WIDTH=0.2000 —— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V_SUS 9 13 16 19 48 50 61 — MIN _LINE WIDTH=0.6000
VOLTAGE=20V — — MIN NECK_WIDTH=0.1500
MAKE_BASE=TRUE —— PP3V3 SUS 9 13 14 16 17 36 46 49 50 61 —— PP1V_SUS 9 13 16 19 48 50 61 VOLTAGE=0. 9V
— — MAKE_BASE=TRUE
—— PPDCIN G3H 24 34 41 61 6 —— PP1V SUS 9 13 16 19 48 50 61 -
— ° — ° —  PPOV9_SOSW_SSD_FIXED 55 59 61
—— PPDCIN_G3H 24 34 41 61 65 —— PP1V_SUS 9 13 16 19 48 50 61 —
59 50 46 31 29 26 25 24 18 13 PP3V3_sS4 — PP3V3_S4 15 18 24 25 26 29 31 46 50 59 — PP1V _SUS 9 13 16 19 48 50 61 CPU "VCORE" RAILS
— MIN_LINE WIDTH=0.6000 VOLTAGE=3.3V —
C %é %g z% PP3V3_G3H — PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 MIN NECK WIDTH=0.2000 MAKE BASE=TRUE — PP1V_SUS 9 13 16 19 48 50 61
— MIN_LINE WIDTH=0.2000 —
61 B & = —— PP3V3 S4 —— PP1V SUS
MIN NECK_WIDTH=0.2000 15 18 24 25 26 29 31 46 50 59 9 13 16 19 48 50 61
VOLTAGE=3.42V —_— 6‘51J 3 > > — 61 543 34 11 8 PPVCORE SO CPU — PPVCORE SO CPU gl 11
MAKE BASE=TRUE — PP3V3_54 15 18 20 25 26 29 31 46 50 59 — PP1V_SUS 9 13 16 19 48 50 61 — MIN_LINE WIDTH=0.6000 3443
— — MIN NECK_WIDTH=0.1000
—— PP3V3_S4 15 18 24 25 26 29 31 46 50 59 —— PP1V_SUS 9 13 16 19 48 50 61 VOLTAGE=1.8V
—— PP3V3 G3H 18 23 29 30 31 33 36 40 41 61 — 61 — MAKE_BASE=TRUE
— — PP3V3_S4 15 18 24 25 26 29 31 46 50 59 — PP1V_SUS 9 13 16 19 48 50 61 61
— PP3V3 G3H 18 23 29 30 31 33 36 40 41 61 — 61 — —— PPVCORE_S0_CPU 8 11
— e PP3V3_S4 15 18 24 25 26 29 31 46 50 59 —— PP1V SUS 9 13 16 19 48 50 61 — 34 43
—— PP3V3 G3H 18 23 29 30 31 33 36 40 41 61 — 61 — —— PPVCORE_S0_CPU 8 11
— —— PP3V3_S4 15 18 24 25 26 29 31 46 50 59 —— PP1V_SUS 9 13 16 19 48 50 61 — 3
— PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 — 61 —
— — PP3V3_sS4 15 18 24 25 26 29 31 46 50 59 —— PP1V_SUS 9 13 16 19 48 50 61 " "
— PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 — 61 — GT "VCORE" RAILS
— —— PP3V3_S4 15 18 24 25 26 29 31 46 50 59
— PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 — 61
— —— PP3V3_S4 15 18 24 25 26 29 31 46 50 59
— PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 — 61 61
—_— 61 50 13 o _PP1V SUSSW HSIO — PP1V SUSSW HSIO 9 13 50 61 61 44 34 12 g8 _PPVCORE SO GT — PPVCORE S0 GT 8 12
—— DPP3V3 G3H 18 23 29 30 31 33 36 40 41 61 — MIN LINE WIDTH=0.6000 — MIN _LINE WIDTH=0.6000 34 44
— ? mA MIN NECK_WIDTH=0.2000 MIN NECK_WIDTH=0.1000
— PP3V3_G3H 18 23 29 30 31 33 36 40 41 61 VOLTAGE=1.0V VOLTAGE=1.8V
— MAKE_BASE=TRUE MAKE_BASE=TRUE
27 26 23 19 17 16 15 14 6 § _PP3V3_S0 — PP3V3_S0 5 6 14 15 16 17 19 23 26 27 31 " - w61
61 53 51 50 46 39 35 34 33 31 — MIN LINE WIDTH=0.6000 VOLTAGE=3.3V 33 34 35739 46 50 51 53 61 67 —— PP1V_SUSSW_HSIO 9 13 50 61 — PPVCORE_SO0_GT 8 12
MIN NECK WIDTH=0.1000 MAKE BASE=TRUE — — 34
- - - —— PP1V_SUSSW _HSIO 9 13 50 61 — PPVCORE S0 _GT 81,
61 41 23 PP3V3R3V0 AON — PP3V3R3V0 AON 23 41 61 65 _— — 34 44
65 — MIN_LINE WIDTH=0.6000 —— PPIV_SUSSW_HSIO 9 13 50 6l
MIN NECK _WIDTH=0.1000 —— PP3V3 S0 5 6 14 15 16 17 19 23 26 27 31 —
VOLTAGE=3. 3V pr— 33 34 35 39 46 50 51 53 61 67 —— PP1V_SUSSW_HSIO 9 13 50 61 " "
MAKE_BASE=TRUE —— PP3V3 S0 5 6 14 15 16 17 19 23 26 27 31 — PCH "VCORE" RAILS
prm— 33°34 35739 46 50 5i 53 61 67
—— PP3V3R3V0 AON 23 41 61 65 —— PP3V3 SO
—— PP3V3 S0 5 6 14 15 16 17 19 23 26 27 31 — MIN _LINE WIDTH=0.6000 61 48 — MIN _LINE WIDTH=0.6000 61
— PP3V3 SO 33 34 35 39 46 50 51 53 61 67 ? mA MIN NECK_WIDTH=0.2000 MIN NECK_WIDTH=0.1000
—_— 5 6 14 15 16 17 19 23 26 27 31 VOLTAGE=1.0V VOLTAGE=1.8V
16 15 9 _PPVRTC_G3H — PPVRTC_G3H 9 15 16 46 61 —  pp3v3 S0 33 34 35 39 46 50 51 53 61 67 MAKE_BASE=TRUE MAKE_BASE=TRUE
61 46 — MIN LINE WIDTH=0.6000 —_— 5 6 14 15 16 17 19 23 26 27 31 ~ -
MIN NECK WIDTH=0.2000 pr— 33 34 35 39 46 50 51 53 61 67 —— PP1V_S3 6 8 12 15 31 42 50 61 —— PPVCORE_SUS_PCH 9 48
VOLTAGE=3Y e 33834 38° 350487 507 57 530 61 67" — PP1V_S3 T o
MAKE_BASE=TRUE — —_— 68 12 15 31 42 50 61
— —— PP3V3 S0 5 6 14 15 16 17 19 23 26 27 31 — RAOOO
—— PPVRTC G3H 9 15 16 46 61 — 33 34 35 39 46 50 51 53 61 67 —— PP1V_S3 6 8 12 15 31 42 50 61
— —— PP3V3 SO 5 6 14 15 16 17 19 23 26 27 31 0
p— 33 34 35 39 46 50 51 53 61 67 —— PP1V S3 6 8 12 15 31 42 so 61 28 _PP5V S0 2\/\/\/\1 PP5V S4RS0 43 44 61
. —— DPP3V3 S0 5 6 14 15 16 17 19 23 26 27 31 — 61 52 50 39 29 MIN _LINE WIDTH=0.5000
5V Rails — 33 34 35 39 46 50 51 53 61 67 5% MIN NECK_WIDTH=0.2000
PP5V_G3H PP5V_G3H — EvRsl LIZw Nl
61 48 47 46 e 46 47 48 61 — MF MAKE_BASE=TRUE
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— —— PP3V3 SO 5 6 14 15 16 17 19 23 26 27 31 —— DPP1V_SOSW 6 8 12 50 61 63 67 63 \/\/\/\ —
—— PP5V_G3H 46 47 48 61 — 33 34 35 39 46 50 51 53 61 67 pum— 5%
— —— PP3V3 SO 5 6 14 15 16 17 19 23 26 27 31 1/20w
—— PP5V_G3H 46 47 48 61 — 33 34 35 39 46 50 51 53 61 67 MF
p— —— PP3V3 SO 5 6 14 15 16 17 19 23 26 27 31 0201
—— PP5V_G3H 46 47 48 61 — 33 34 35 39 46 50 51 53 61 67
— 61 47 11 8 5 _PPVCCIO_S0 — PPVCCIO_S0 58 11 47 61 NO STUFF
— MIN_LINE_WIDTH=0.6000
61 57 50 45 _PPSV_S5 — PP5V_S5 45 50 57 61 ? mA MIN NECK WIDTH=0.2500
— MIN_LINE WIDTH=0.5000 VOLTAGE=1.0V
MIN NECK_WIDTH=0.2000 MAKE BASE=TRUE
VOLTAGE=5V .
MAKE_BASE=TRUE 1.8V Rails —— PPVCCIO S0 5 8 11 47 61
—— PP5V S5 50 48 33 24 17 13 9 _PP1V8 SUS — PP1V8_SUS 9 13 17 24 33 48 50 61 —— PPVCCIO S0 5 8 11 47 61
— 61 — MIN_LINE WIDTH=0.6000 —
—— DPP5V_S5 45 50 57 61 MIN NECK_WIDTH=0.2000
— VOLTAGE=1.8V
— PP5V S5 45 50 57 61 MAKE_BASE=TRUE
—— PP5V_S5 45 50 57 61 —— PP1V8 SUS 9 13 17 24 33 48 50 61 61 43 11 g3 _PPVCCSA S0 — PPVCCSA_S0 8 11 43 61
— —  ppivs SUS > m — MIN_LINE_WIDTH=8.§888
—_— 9 13 17 24 33 48 50 61 ? MIN NECK_WIDTH=0.
61 53 PP5V SOSW LCD — ® PP5V SOSW LCD 53 61 _— VOLTAGE=1.0V
— MIN_LINE WIDTH=0.5000 —— DPP1V8 SUS 9 13 17 24 33 48 50 61 MAKE_BASE=TRUE
MIN NECK_WIDTH=0.2000 —
61 53 _PPSV_SOSW_LCD — VOLTAGE=5Y — PP1V8 SUS 9 13 17 24 33 48 50 61 —— PPVCCSA S0 8 11 43 61
— MAKE_BASE=TRUE — —
a6 45|42 38 37 29 20 _EPSV S4 — o PP5V_S4 24 29 37 38 42 45 46 50 53 61
67 63 61 53 50 — MIN_LINE WIDTH=0.5000 63 67
MIN NECK_WIDTH=0.2000
VOLTAGE=5V 61 50 49 46 22 21 _PP1V8 S3 — PP1V8_S3 21 22 46 49 50 61 61 43 11 3 _PPVCCSA DDR_S0 — PPVCCSA_DDR_S0 8 11 43 61 ’ . l d
MAKE_BASE=TRUE — MIN_LINE WIDTH=0.5000 — MIN_LINE WIDTH=0.6000 D lglta Groun
MIN NECK_WIDTH=0.2000 ? mA MIN NECK_WIDTH=0.2000
— PP5V_S4 24 29 37 38 42 45 46 50 53 61 VOLTAGE=1.8V VOLTAGE=1.0V
— PP5V S4 63 67 MAKE_BASE=TRUE MAKE_BASE=TRUE GND
—_— 24 29 37 38 42 45 46 50 53 61 MAKE BASE=TRUE
— 63 67 — PPIV8_S3 21 22 46 49 50 61 —— PPVCCSA_DDR_S0 8 11 43 61 MIN NECK WIDTH=0.1000
—— DPP5V_S4 24 29 37 38 42 45 46 50 53 61 — — MINTLINE"WIDTH=0.2000
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—— PP5V_S4 24 29 37 38 42 45 46 50 53 61 — -
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MIN NECK_WIDTH=0.2000
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MAKE_BASE=TRUE
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Memory Bit/Byte Swizzle

MAKE_BASE MAKE_BASE
TRUE MEM A DQ<39> 21 62 2 2 1R ) MEM B _DQ<22> TRUE MEM B _DQ<22>
TRUE MEM A DQO<37> =— 7 21 62 @ 2 1B ) MEM B DO<16> TRUE MEM B DO<16> —
TRUE MEM A DQ<33> 21 62 2 2 1CB) MEM B _DO<18> TRUE MEM B _DO<18> =T 7 22 62
TRUE MEM A DQ<36> 21 62 @ 2 1CET) MEM B _DQ<23> TRUE MEM B DQ<23>
TRUE MEM A DQ<38> 21 62 2 2 1CED MEM B DO<17> TRUE MEM B DO<17>
TRUE MEM A DQ<34> 7 91 62 o 2 1¢gEy—MEM _B_DO<20> TRUE MEM B _DQ<20>
TRUE MEM_A_DQ<32> 7 21 62 62 22 7@ MEM_B_DQ<2 1> TRUE MEM_B_DQ<2 1>
TRUE MEM A DQ<35> 7 21 62 2 2 1B MEM B _DO<19> TRUE MEM B DO<19>
TRUE MEM A DQ<47> ) 62 2 2 1B MEM B _DQ<25> TRUE MEM B _DQ<25>
TRUE MEM A DQ<46> 21 62 2 2 1CE ) MEM B _DQ<24> TRUE MEM B _DQ<24>
TRUE MEM A DQ<42> 21 62 @ 2 1CET) MEM B _DQ<26> TRUE MEM B _DQ<26> 2 62
TRUE MEM_A_DQ<4 1> 21 62 62 22 7@ MEM_B_DQ<30> TRUE MEM_B_DQ<30> B 7 22 62
TRUE MEM A DQ<43> 21 62 @ 2 1CET) MEM B _DQ<28> TRUE MEM B DQ<28>
TRUE MEM A DQ<45> 21 62 @ 2 1CET) MEM B _DQ<29> TRUE MEM B _DQ<29>
TRUE MEM_A_DQ<40> 7 21 62 62 22 7@ MEM_B_DQ<3]-> TRUE MEM_B_DQ<31>
TRUE MEM A DQ<44> 21 62 @ 2 1CE ) MEM B _DQ<27> TRUE MEM B _DQ<27>
TRUE MEM A DQ<52> 21 62 @ 2 1CET) MEM B _DO<55> TRUE MEM B _DOQ<55>
TRUE MEM A DO<51> 21 62 2 2 1ICED MEM _B_DO<50> TRUE MEM B _DOQ<50>
TRUE MEM A DQ<55> 21 62 2 2 1) MEM B _DQ<48> TRUE MEM B _DQ<48>

@ n 1y MEM A_DQ<39>
o n 1Cary MEM A_DQ<37>
@ n 1oy MEM A DQ<33>
o n gy MEM A DQO<36>
o n 1oy MEM A_DQ<38>
@ n ey MEM A _DQ<34>
o n 1oy MEM A_DQ<32>
@ n 1oy MEM A_DQ<35>
@ n ey MEM A_DQ<47>
@ n ey MEM A_DQ<46>
o o 1 ey MEM _A_DQ<42>
o n 1y MEM A_DQ<41>
o n ey MEM A_DQ<43>
@ n 1oy MEM A_DQ<45>
@ n 1y MEM A_DQ<40>
o n 1y MEM A_DO<44>
@ n gy MEM A DQ<52>
@ n gy MEM A DQ<51>
@ n gy MEM A_DQ<55>

22 62

os]
N

oy
N

oy
-

oy 1
- =

22 62

oy
-

B

22 62

©
<
o
<

22 62

oy
-

22 62

oy
N

22 62

os]
-

oy
-

22 62

jos]
-

oy
-

os]
-
oy
-

[os)
N

22 62

os]
-
oy
-

[os)
N

22 62

oy
N

22 62

os]
-
oy
-

22 62

os]
-
oy
-

22 62

vs]
-
oy
-

22 62

os]
-
oy
-

2 2 1B ) MEM A DOQ<54> TRUE MEM A DQ<54> =— 7 21 62 2 2 1CE) MEM B _DO<53> TRUE MEM B _DOQ<53> BT 7 22 62
2 21 1 CE MEM A DQ<53> TRUE MEM A DQ<53> 5 7 21 62 2 2 T MEM B DO<51> TRUE MEM B DO<51> B 7 22 62
@ 21 1CE MEM_A DQ<48> TRUE MEM A DQ<48> 5 7 21 62 2 2 T MEM B _DQ<52> TRUE MEM B _DQ<52> 3 7 22 62
2 2 1B ) MEM_A DOQ<50> TRUE MEM A DO<50> = 7 21 62 2 2 1CET ) MEM B _DQ<54> TRUE MEM B _DQ<54> = 7 22 62

TRUE MEM A DQ<49> TRUE MEM B _DQ<49>
TRUE MEM B _DO<57> 22 62
TRUE MEM B _DO<56> =T 7 22 62
TRUE MEM B _DO<59>
TRUE MEM B DQ<62>
TRUE MEM B _DO<60>
TRUE MEM B DO<61>
TRUE MEM _B_DO<58>
TRUE MEM B _DQ<63> 22 62
TRUE MEM B_DQ<2> =T 7 22 62
TRUE MEM B_DO<0>
TRUE MEM B_DQ<4>
TRUE MEM B_DO<1>
TRUE MEM B_DOQ<6> 2 62
TRUE MEM B_DO<5> BT 7 22 62
TRUE MEM B _DO< 7>

TRUE MEM B_DO<3>

TRUE MEM B DO<11>
TRUE MEM B DOQ<14> 5 22 62
TRUE MEM B_DOQ<9> =T 7 22 62
TRUE MEM B DO<15>
TRUE MEM B DO<13>
TRUE MEM B _DO<10>
TRUE MEM B_DO<8>

TRUE MEM B DOQ<12>
TRUE MEM B DQ<35>
TRUE MEM B _DOQ<37>
TRUE MEM B DQ<33>
TRUE MEM B _DQ<32>
TRUE MEM B _DQ<38>
TRUE MEM B DQ<39>
TRUE MEM B _DQ<36>
TRUE MEM B _DQ<34>
TRUE MEM B _DQ<47>
TRUE MEM B _DQ<45>
TRUE MEM B DQ<46>
TRUE MEM B DQ<41>
TRUE MEM B _DQ<43>
TRUE MEM B _DQ<42>
TRUE MEM B _DQ<40>
TRUE MEM B DQ<44>

22 62

os]
-
oy
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@ oy MEM A _DO<49>
@ 2 1gare MEM A DO<57>
o oy MEM A _DO<62>
o 1car MEM A_DO<60>
@ 1carey MEM A DO<63>
o 2 1garey MEM A _DO<59>
@ 2 1are MEM_A_DO<56>
o 2 1are MEM_A_DO<61>
o 2 1are MEM_A_DO<58>
2 21 1B MEM A DQ<6>

2 21 1¢B MEM A DO<7>

62 21 1B MEM A DQ<2>

62 21 1B MEM A DQ<3>

62 21 1B MEM A DO<1>

62 21 1¢B MEM A DQ<4>

62 21 1¢B MEM A DOQ<5>

62 21 1¢B MEM A _DQ<0>

62 21 1¢B MEM A DOQ<8>

o n gy MEM A _DO<12>
62 21 1¢B MEM A DQ<9>

o n gy MEM A _DO<14>
o n 1 my MEM A DO<11>
o n gy MEM A _DO<15>
o n gy MEM A DO<13>
o 1 my MEM A _DO<10>
o gy MEM_A_DO<20>
o n gy MEM A _DO<19>
o gy MEM A _DO<16>
o 2 1car MEM_A_DO<17>
o my MEM A _DO<22>
o 2 1care MEM_A_DO<18>
o gy MEM A _DO<21>
o 2 1o MEM_A_D0<23>
o 1 my MEM A _DO<24>
o 1 my MEM A _DO<30>
o+ my MEM A _DO<27>
o 2 1o MEM_A_D0<26>
o 2 1care MEM_A_D0<28>
o gy MEM A _DO<31>
o o+ my MEM_A_DO<25>
o gy MEM A _DO<20>

62 21 1B ) MEM_A_DQS_P<4>
62 21 1B ) MEM A DQS_N<4>
2 21 1CE) MEM A DOS P<5>
2 21 1CE) MEM A DQOS N<5>
62 21 7@ MEM_A_DQS_P<6>
62 21 7@ MEM_A_DQS_N<6>
62 21 7@ MEM_A_DQS_P<7>
2 21 1CE) MEM A DQOS N<7>
62 21 1B ) MEM_A_DQS_P<0>
62 21 1CE) MEM A DOS N<0>
65 62 21 T¢HBL Y MEM_A_DQS_P<1>
65 62 21 7B Y MEM_A_DQS_N<].>
62 21 1B ) MEM_A_DQS_P<2>
62 21 1B~ MEM A DQS N<2>
62 21 1B MEM_A_DQS_P<3>
62 21 1B~ MEM A DQS N<3>

21 62 62 22 1B ) MEM_B_DQ<4 9>
IRUE MEM_A_DQ<57> 21 62 62 22 1B ) MEM_B_DQ<5 7>
IRUE MEM_A_DQ<62> 21 62 62 22 1B ) MEM_B_DQ<5 6>
TRUE MEM_A_DQ<60> B 7 21 62 2 2 1¢gry—MEM _B_DO<59>
TRUE MEM_A_DQ<63> s 7 21 62 62 22 1B ) MEM_B_DQ<62>
TRUE MEM_A_DQ<59> s 7 21 62 62 22 1B ) MEM_B_DQ<60>
TRUE MEM_A_DO<56> 21 62 62 22 1B ) MEM B_DO<61>
TRUE MEM A DQ<61> 1 MEM _B_D0<58>
TRUE MEM_A_DQ<5 8> 21 62 62 22 7 @ MEM_B_DQ< 6 3>
TRUE MEM_A_DQ<6> 21 62 62 22 7@ MEM_B_DQ<2>
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TRUE  MEM_A DQ<7> —r o 2 MEM_B_DO<0>

TRUE MEM_A_DQ<2> B 7 21 62 62 22 MEM_B_DQ<4>

TRUE  MEM_A DQ<3> 2 62 o 2 1¢gy—MEM_B_DO<I>

TRUE MEM A DO<1> = 21 62 2 2 1A ) MEM B_DQ<6>

TRUE  MEM_A DQ<4> —r o 2 1¢gy—MEM_B_DO<5>

TRUE MEM_A_DQ<5> 21 62 62 22 7@ MEM_B_DQ<7>

TRUE MEM_A_DQ<O> 21 62 62 22 7@ MEM_B_DQ<3>

TRUE MEM_A_DQ<8> 21 62 62 22 7@ MEM_B_DQ<1 1>
TRUE MEM_A_DQ<12> B 21 62 62 22 7@ MEM_B_DQ<14>
TRUE MEM_A_DQ<9> B 7 21 62 62 22 7@ MEM_B_DQ<9>

TRUE MEM_A_DQ<14> 21 62 62 22 7@ MEM_B_DQ<15>
TRUE MEM_A_DQ< 11> 21 62 62 22 7@ MEM_B_DQ< 13>
TRUE MEM_A_DQ< 15> 21 62 62 22 1B )— MEM_B_DQ< 10>
TRUE MEM_A_DQ<13> 21 62 62 22 1B )— MEM_B_DQ<8>

TRUE MEM_A_DQ<1 0> 21 62 65 62 22 7@ MEM_B_DQ<12>
TRUE MEM_A_DQ<2 0> 21 62 62 22 7@ MEM_B_DQ<3 5>
TRUE MEM_A_DQ< 19> 21 62 62 22 7@ MEM_B_DQ<3 7>
TRUE MEM_A_DQ< 16> 21 62 62 22 7@ MEM_B_DQ<3 3>
TRUE MEM_A_DQ< 17> 21 62 62 22 7@ MEM_B_DQ<3 2>
TRUE MEM_A_DQ<2 2> 21 62 62 22 7@ MEM_B_DQ<3 8>
TRUE MEM_A_DQ< 18> 21 62 62 22 7@ MEM_B_DQ<3 9>
TRUE MEM_A_DQ<2 1> 21 62 62 22 7@ MEM_B_DQ<3 6>
TRUE MEM_A_DQ<2 3> 21 62 62 22 7@ MEM_B_DQ<3 4>
TRUE MEM_A_DQ<2 4> 7 21 62 62 22 7@ MEM_B_DQ<4 7>
TRUE MEM_A_DQ<3 0> 21 62 62 22 7@ MEM_B_DQ<4 5>
TRUE MEM_A_DQ<2 7> 21 62 62 22 7@ MEM_B_DQ<4 6>
TRUE MEM_A_DQ<2 6> B 21 62 62 22 7@ MEM_B_DQ<4 1>
TRUE MEM_A_DQ<2 8> B 7 21 62 62 22 7@ MEM_B_DQ<4 3>
TRUE MEM_A_DQ<3 1> 21 62 62 22 7@ MEM_B_DQ<4 2>
TRUE MEM_A_DQ<2 5> 21 62 62 22 7@ MEM_B_DQ<4 0>
TRUE MEM_A_DQ<2 9> 21 62 62 22 7@ MEM_B_DQ<4 4>

7 21 62 62 2 1B MEM_B_DQS_P<2>
7 21 62 62 22 1B Y MEM_B_DQS_N<2>
721 62 62 22 1CE )~ MEM B_DQS_P<3>
21 6 62 22 1(E ) MEM B_DQS_N<3>
21 6 62 22 1CE) MEM B DQOS P<6>
21 6 62 22 1CE) MEM B DQOS N<6>
21 6 62 22 1CE) MEM B DQS P<7>
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