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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM Vari ant s

J45G BOM G oups

BOM NUVMBER BOM NAMVE BOM OPTI ONS
685-0177 COVMON PARTS, M_B, KEPLER, J45 J45G_COMVON BOM GraUP BOM OPTI ONS
985- 0181 DEV, MLB, KEPLER, J45 345G _DEVEL: DVT J45G_COMVION ALTERNATE, COVMON, J45G_COVMONL, J45G_COMMONZ, J45G_PROGPARTS, GFX_BM ACAPS: A2
639- 5245 PCBA, MLB, KEPLER, CRW BEST, 8G HYN, VR- HYN, J456 BASE_BCM DEVEL_BOM GPLL GRW BEST, RAM 4Gh_HYN X_1600_S, FB_ZG_HYN X_A_DI £ J45G_COMVONL CPUMEM SO0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDQ, CPUPEG: X8X8, S2_PWR SO _
639- 5246 PCBA, MLB, KEPLER, CRW BEST, 8G HYN, VR ELP, J456 BASE_BOMI DEVEL_BOM GPU_CRW BEST, RAM 4Gb_HYNl X_1600_S, FB_2G, ELPI DA J45G_COVMON2 EDP: YES, LPCPLUS_CONN: YES, LPCPLUS_R' YES, XDP, Rl O_PVIR 1V5, SPI : DUAL_I O SSD_PVR_EN: GPI O, CAM.WAKE: NO_
639- 5247 BPCBA, MLB, KEPLER, CRW BSET, 8G- M C, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600_S, FB_2G_HYNI X_A DI E J45G PVT BKLT: PROD, SENSOR_NONPROD: N
639- 5248 PCBA, MLB, KEPLER, CRW BEST, 8G- M C, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600_S, FB_2G _ELPI DA J45G_PROGPARTS SMC_PROG PROTO4, BOOTROM PROG: PROTO4, TBTROM PROG, TPAD_PSOC: PROG, GFX_PROGPARTS
639- 5249 PCBA, MLB, KEPLER, CRW BEST, 8G ELP, VR- HYN, J45(G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600_S, FB_2G HYNI X_A DI E GFX_PROGPARTS DPMUXMCU: PROG
639- 5250 PCBA, MLB, KEPLER, CRW BEST, 8G- ELP, VR- ELP, J45¢G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Cb_ELPI DA_1600_S, FB_2G ELPI DA J45G_DEVEL: ENG ALTERNATE, XDP_DFBUG SOPGOOD.| St DORVREF_DAC, SENSOR_NANPROD: v, BKLT: ENG DBGLED, CAM XTAL: YES, DPMUX_DEBUG
639- 5251 PCBA, MLB, KEPLER, CRW BEST, 16G- HYN, VR HYN, J45G ASE_ BOM DEVEL_BOM CPU_GRW BEST, FAM 4Gb_HYNI X_1600, FB_26_FYN X_A DI £ J45G DEVEL: DVT ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPROD: N, DBGLED
639- 5252 PCBA, MLB, KEPLER, CRW BEST, 16G HYN, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_HYNI X_1600, FB_2G_ELPI DA GFX_BM GK107: GX, DPMUX: HOCO
639- 5253 PCBA, MLB, KEPLER, CRW BEST, 16G M C, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600, FB_2G_HYNI X_A_DI E XDP_DEBUG XDP_CONN, XDP_PCH
639- 5254 PCBA, MLB, KEPLER, CRW BEST, 16G M C, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600, FB_2G_ELPI DA
639- 5255 PCBA, MLB, KEPLER, CRW BEST, 16G- ELP, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600, FB_2G_HYNI X_A_DI E I\/bd u I e Par t S
639- 5256 PCBA, MLB, KEPLER, CRW BEST, 16G- ELP, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600, FB_2G_ELPI DA PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
"1 639-5257 PCBA, MLB, KEPLER, CRW CTO, 8G HYN, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600_S, FB_2G_HYNI X_A_DI E 337S4599 1 1 C, CPU, CRW PRQ €0, 2. 0, 47W 4+3E, 6M BGA uo500 CRI TI CAL CPU_CRW BETTER
639- 5258 PCBA, MLB, KEPLER, CRW CTO, 8G HYN, VR- ELP, J45( BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600_S, FB_2G _ELPI DA 33754600 1 | C. CPU, CRW PRQ C0, 2. 3, 47W 4+3E, 6M BGA1364 uo500 CRI TI CAL CPU_CRW BEST
639- 5259 PCBA, MLB, KEPLER, CRW CTO, 8G- M C, VR- HYN, J45( BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600_S, FB_2G HYNI X_A_DI E 33754624 1 | C. CPU, CRW PRQ C0, 2. 6, 47W 4+3E, 6M BGA1364 uo500 CRI TI CAL CPU_CRW CTO
639-5260 PCBA, MLB, KEPLER, CRW CTO, 8G- M C, VR- ELP, J45( BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600_S, FB_2G_ELPI DA 337S4542 1 |G PCH, LPT-M  HVB7, C2, SR199, PRQ 20x20mm FCBGA uU1100 CRI TI CAL
639-5261 PCBA, MLB, KEPLER, CRW CTQO, 8G ELP, VR- HYN, J45( BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600_S, FB_2G HYNI X_A_DI E 33851247 1 | C, TBT, FR- 4C, A0, PRQ CI O, SRLIC, FCBGA288 u2800 CRI TI CAL
639-5262 PCBA, MLB, KEPLER, CRW CTQO, 8G ELP, VR- ELP, J45( BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600_S, FB_2G_ELPI DA 33851186 1 | C. BOMI5700A2, S2 PCI E CVRA, 8X8, 208FCBGA u3900 CRI TI CAL
639- 5263 RPCBA, MLB, KEPLER, CRW CTO, 16G HYN, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600, FB_2G _HYNI X_A_DI E 333S0700 1 | C. SDRAM 4GBI T, DORBL- 1600, GEMVA, 968 FBGA u4000 CRI TI CAL
639- 5264 RPCBA, MLB, KEPLER, CRW CTO, 16G HYN, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600, FB_2G_ELPI DA 33350667 16 1'C, SORAM 4GBI T, DDRSL- 1600, HUMA, 78P FBGA CRI TI CAL | 4Gb_HYNI X_1600_5
639- 5265 RPCBA, MLB, KEPLER, CRW CTO, 16G M C, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600, FB_2G_HYNI X_A_DI E 33350624 16 |ic SDRAM DDR3- 1600, 512MK8, 78FBGA, G- DI E, SAVSUNG CRI Tl CAL pGb_SAVSUNG 1600_[|S
639-5266 RPCBA, MLB, KEPLER, CRW CTO, 16G M C, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600, FB_2G _ELPI DA 333S0703 16 | C, SDRAM 4GBI T, DDR3L- 1600, F DI E, RS, 78P CRI TI CAL |4Gb_ELPI DA _1600_:
639-5267 BPCBA, MLB, KEPLER, CRW CTO, 16G ELP, VR- HYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600, FB_2G_HYNI X_A_DI E 33350660 16 | C. SDRAM 4GBI T, DDRBL- 1600, VBOA, 78P, FBGA CRI Tl CAL |4Gb_M CRON_1600_:
639- 5268 RPCBA, MLB, KEPLER, CRW CTO, 16G ELP, VR- ELP, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600, FB_2G _ELPI DA 33350667 32 | C, SDRAM 4GB T, DDRBL- 1600, HUVA, 78P FBGA CRI TI CAL 4Gb_HYNI X_1600
T 639-5478 PCBA, MLB, KEPLER, CRW BEST, 8G HYN, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_HYNI X_1600_S, FB_4G_HYNI X 33350624 32 |ic SDRAM DDR3- 1600, 512MK8, 78FBGA, C- DI E, SAVBUNG CRI Tl CAL | 4Gb_SANMSUNG 1600
639- 5479 PCBA, MLB, KEPLER, CRW BEST, 8G- M C, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600_S, FB_4G_HYNI X 333S0703 32 | C, SDRAM 4GBI T, DDR3L- 1600, F DI E, RS, 78P CRI TI CAL 4Gb_ELPI DA_1600
639- 5480 PCBA, MLB, KEPLER, CRW BEST, 8G- ELP, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600_S, FB_4G_HYNI X 33350660 32 | C, SDRAM 4GBI T, DORAL- 1600, VBOA, 78P, FBGA CRI TI CAL 4Gb_M CRON_1600
639- 5481 PCBA, MLB, KEPLER, CRW BEST, 16G- HYN, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_HYNI X_1600, FB_4G_HYNI X 33754256 1 1 C, GPU, GK107- GT A2, BGAIO8 us400 CRI TI CAL GK107: GT
639- 5482 PCBA, MLB, KEPLER, CRW BEST, 16G- M C, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_M CRON_1600, FB_4G_HYNI X 33754427 1 | G, GPU, 107GX, 926MZ, 1. 0375V, 1. 5V, FBGA908 us400 CRI TI CAL GK107: GX
639- 5483 PCBA, MLB, KEPLER, CRW BEST, 16G- ELP, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600, FB_4G_HYNI X 33754616 1 | C. GPU, CK107- 762, A2, 940MHz, 5GBPS, 1. 2V, 1. 5V9088] us400 CRI TI CAL GK107: GX2
639- 5484 PCBA, MLB, KEPLER, CRW CTO, 8G- HYN, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600_S, FB_4G_HYNI X 333S0630 4 | C, SDRAM GDDRS, 64MX32, A- DI E, HYNI X u8800, U850, Us900, useso |  CRI TI CAL FB_2G HYNI X_A DI E
639- 5485 PCBA, MLB, KEPLER, CRW CTO, 8G- M C, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600_S, FB_4G_HYNI X 33350631 4 | C. SDRAM GDDRS, 64MX32, D- DI E, SAVEUNG 8800, UB850, U900, Usoso| CRI Tl CAL FB_2G_SANMSUNG
639- 5486 PCBA, MLB, KEPLER, CRW CTO, 8G- ELP, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600_S, FB_4G_HYNI X 333S0695 4 | C, SDRAM GDDRS, 2GBI T, 5GBPS, 170FBGA u8800, U850, Us900, useso |  CRI TI CAL FB_2G ELPI DA
639- 5487 PCBA, MLB, KEPLER, CRW CTO, 16G- HYN, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_HYNI X_1600, FB_4G_HYNI X 333S0701 4 | ¢ SDRAM GDDRS, 2GBI T, 5GBPS, 170FBGA, EDV2032B88G- 6Af F UBB00, UB850, U900, geso| CRI TI CAL |FB_2G_ELPI DA_29nin
639- 5488 PCBA, MLB, KEPLER, CRW CTO, 16G- M C, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_M CRON_1600, FB_4G_HYNI X 33350734 4 | C, SDRAM GDDRS, 64MK3, HYNI X, HSGC2H24BFR: T2C u8800, UB850, Us900, Useso | CRI TI CAL | FB_2G_HYNI X_29nn
639- 5489 PCBA, MLB, KEPLER, CRW CTO, 16G- ELP, VR- 4GHYN, J45G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM 4Gb_ELPI DA_1600, FB_4G_HYNI X 33350685 4 1 C, SDRAM GDDRS, 64MX3, HYNI X, HSGCAH24NFP- T2C u8800, U850, Us900, useso |  CRI TI CAL FB_4G_HYNI X
DRAM SPD Straps
BOM GROUP BOM OPTI ONS

RAM 2Gb_HYNI X_1600

RAMCFG3:

L, RAMCFR: L, RAMCFGL

. L, RAMCFQO: L

RAM 2Gb_SAMSUNG_1600

RAMCFG3:

L, RAMCFR: L, RAMCFGL

: L, RAMCFQ0: H

RAM 2Gb_ELPI DA_1600

RAMCFG3:

L, RAMCFR: L, RAMCFGL

: H, RAMCFQO: L

RAM 2Gb_M CRON_1600

RAMCFG3:

L, RAMCFR: L, RAMCFGL

. H, RAMCFQ0: H

RAM 4Gb_HYNI X_1600_S

4CGb_HYNI X_1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFQ0: L

RAM 4Gb_SAMSUNG_1600_S

4CGb_SAMSUNG_1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFGO: H

RAM 4Gb_ELPI DA_1600_S

4CGb_ELPI DA_1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQO: L

RAM 4Gb_M CRON_1600_S

4Gb_M CRON_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H

RAM 4Gb_HYNI X_1600

4Gb_HYNI X_1600, RAMCFG3: H, RAMCFQ2: L, RAMCFGL: L, RAMCFQO: L

RAM 4Gb_SAMSUNG_1600

4CGb_SAMSUNG_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFQ0: H

RAM 4Gb_ELPI DA_1600

4Gb_ELPI DA_1600, RAMCFG3: H, RAMCF&2: L, RAMCFG1: H, RAMCFQO: L

RAM 4Gb_M CRON_1600

4Gb_M CRON_1600, RAMCFG3: H, RAMCF@&2: L, RAMCFGL: H, RAMCFQ0: H
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PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685-0177 1 145G M.B, KEPLER BASE BOM BASE CRI TI CAL BASE_BOM
985-0181 1 345G M.B, KEPLER, DEVEL BOM DEVEL CRI TI CAL DEVEL_BOM
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Programmabl es - All builds

341S3920 1 | C, EEPROM FALCON RI DGE (V13. 1), J44/ J45 u2890 CRI TI CAL TBTROM PROG
33580915 1 EEPROM SPI FLASH ROM 4MBi t, 50MHZ, USONS u2890 CRI TI CAL TBTROM BLANK
33580852 1 | C, GPUROM D2, BLANK w101 CRI Tl CAL GPUROM BLANK
341S3565 1 | C, EDP MUX- 95C, (RENESAS) V3. 2. 8, DVB, D2 9600 CRI TI CAL DPMUXMCU: PROG
33754313 1 I C, MCU, HBS/ 2113, 9X9MV TLP- 145V u9600 CRI TI CAL DPMUXMCU; BLANK
341S3856 1 I C, TRKPD/ KYBD CNTRLR, CU onl y, V225, J45 u4801 CRI TI CAL TPAD_PSOC: PROG
33754587 1 1 C, TP PSOC, GFN, BLANK u4801 CRI TI CAL TPAD_PSOC: BLANK
SMC
338S1214 1 | C, SMC- A3, 40MHZ/ 50DM PS, SCPL FW 157BGA Us000 CRI TI CAL SMC_PROG: BASE
34183901 1 I C, SMC- BL, SCPL, EXT, V2. 16QL3, PROTO4, J45G U5000 CRI TI CAL SMC_PROG: PROTO4
34183741 1 1 C, SMC- A3, SCPL, EXT, VXXXX, PVT, J15 U5000 CRI TI CAL SMC_PROG: PVT
EFI ROM
33550807 1 IC,SPI SRL 50MHZ FLASH, 64MBI T, 8SCP, FUSE, L u6100 CRI TI CAL BOOTROM_PROG: BLANK
33550812 1 64MBI T SPI SRL DUAL |/0O FLSH, SO C8, Z u6100 CRI Tl CAL | BOOTROM PROG BLANK2
34183712 1 1 C, EFI ROM V0008) PROTO 0, J15 U6100 CRI TI CAL BOOTROM_PROG: PROTO
341S3742 1 1 C, EFl ROMV0013) PROTO 1, J15 u6100 CRI TI CAL | BOOTROM PROG PROTOL
341S3890 1 I C, EFI ROMV0100) PROTO 3-J45 & EVT- J45 u6100 CRI TI CAL BOOTROM _PROG PROTOB
341S3904 1 I C, EFI ROM(V0106) PROTO 4, J45 U6100 CRI TI CAL | BOOTROM PROG PROTO4

Alternate Parts

PART NUVBER | ALTERNATE FCR | BOM OPTI ON REF DES | COMVENTS:
376S1053 | 37650604 ALL Diodes alt to Fairchild
128S0311 | 128S0329 ALL NEC alt to Sanyo
138S0739 | 138S0706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL EPSON Alt to NDK
371S0713 | 371S0558 ALL 00S alt to ST
152580461 | 15251645 ALL Oyntec alt to Vishay
376S1080 | 376S0820 ALL Diodes alt to On Sem
15580667 | 15550583 ALL Panasoni ¢ alt to TOK
376S1032 | 376S0855 ALL Toshiba alt to Diodes
376S1129 | 376S0855 ALL NP alt to Diodes
376S1089 | 37651128 ALL NP alt to Diodes
138S0681 | 13850638 ALL Taiyo Yuden alt to Samsung
128S0371 | 128S0376 ALL Kemet alt to Sanyo
33350629 | 333S0703 ALL Epida Alt die
138S0803 | 13850639 ALL Samsung At to Mirata
13850843 | 13850674 ALL Samsung At to Mirata
13850846 | 138S0811 ALL Samsung At to Mirata
12750164 | 127S0162 ALL Ronh Alt to Vishay
138S0732 | 138S0715 ALL Ronh Alt to Vishay
128S0364 | 12850264 ALL Kemet alt to Sanyo
333S0704 | 333S0700 ALL ELPIDA to HYNIX U1000
35383527 | 35353528 ALL Peri com eDP MIX
35353526 | 35353528 ALL T eoP M
19750466 | 197S0464 ALL Epson alt to NDK
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Port D pins out of order
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CPU DC A3 B3 TRUE A3 SYM 12 OF 12 BF51 CPU_DC BF51 1Py
CPU DC A4 A4 RESERVED BFS2 _tpye  CPU DC BE52_ BF52 . 3 TPO531
BF53  TRUE DC BE53_BF53
CPU_DC _A51 AS1
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DC D1 1D
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BC1 BCL )
SoLbc e = e ey et St o chmmeL B
BD1_BEL BDL ! ! LSt cont !
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CPU DC BF4 BF4 RSVD139| AGAS o\

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013

TTILE

CPU DM / PEG FDI / RSVD

d} Appl e I nc.
®

051- 0675 | D
6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

dvt
5 OF 119
5 OF 94

2

1




OM T_TABLE
U0500
HASWVEL L
BGA
571010 05 PPVCCI O SO_CPU NCxS51dPRoG_DETECT: SYM 2 OF 12 SM RoOVPO|_BB51 s CPU_SM RCOVP<0>
—_— SM_Rcovp1| BBS3 s CPU_SM RCOVP<1>
o6 10 om—CPU_CATERR L @ S CATERR" E SM_RCOVP2 s CPU_SM RCOVP<2>
* [ \BES51 = 21
s 41 1y CPU_PECI 1 |peqy % SM_DRAVRST* 1 w» =MEMRESET L o
) [ (1PY) PRDY* [)N63 XDP_CPU PRDY_ L 1
56 57 41 40 VA CPU _PROCHOT R L = 20gPROCHOT F (1 PY) PREQ [oN62 XDP. PREQ L e
81 21 10 8 1/16W
Ve o 41 14 (T} PM THRMIRI P_L =— B3 THERMIRI P+ (1pD)  Tek| M54 XDP_CPU TCK 18 83 86
) (1PU)  TMB|_MBL XDP_CPU_TMS 18 83 86
% 12 [y PM_SYNC 52 PM SYNC (1PY TRST*ME3 o XDP_CPU TRST L ermyue o5 o0
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| CFG [6:5] : PCI E Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 402, TP_CPU RSVD TP35 L52 |rsvD TP35 =
, CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED TP_CPU RSVD TP36 L53 |RsvD_TP36
f CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED = TP CPU RSVD TP37 L51 |RsvD TP37
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED - 5| B50
______________________________________________ TP_CPU_RSVD TP38 F24 |rsvp TPas G el
- be ol mced ol TP_CPU_RSVD_TP39 F25 |rovp TPao revpou|_Aie NG
ese can be placed close to CPU_TESTLO F20 F20 [resTio F20 RSVDo4| =X NC
J1800 and only for debug access - RSVDOS5| AU27
A2 N
CPU_CFG<16> ¢ 55 6 RO685* o 106 CPU_CFG<0> - P30 loFa (1 PY) RSVDO| AU26 o\
CPU CFG<9> 156 49.9 o 186 1> ADA9 |cFGL (1 PU) RSVD10[ BD4 o\~
CPU_CFG<3> 4 1543 66 17 1860 w186 CPU_CFG<2> A9 lcFee (1 PU) RSVDL1[ B o \c
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CPU VCORE Decoupl i ng

Intel reconmmendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e I npl ementation: 9x 210uF 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402
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—F X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 §<GS-CERM 2 §<GS-CERM 2 6% cerm 2 6% cerm 2 6% cerm 2 ie\écenm
04062 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
) BIHEST % UFF ACAPS: A2 J_
PEABENERT_ (EEb20- AABR)Y CAPS for Acoustic Control (CLO9A to CL02D) ACAPS: A2 = ACAPS: A2
Pl ace near UO500 on bottom si de NO STUFF . NO STUFF NO STUFF ACAPS: Al ACAPS: Al ACAPS: Al ACAPS: A1 ACAPS: Al NO STUFF ACAPS Al NO STUFF NO STUFF
_LC]_OZO _LClOZl C1022 _LC1023 CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL| CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
1 C109A 1 C109B 1+ C109C |1 C109D 1 C109E 1 C109F +C101A [t C1l01B |[:Cl01C |1 C1l01D ([:ClO01E |+ClO1F |t C102A E ClOZB 1+ C102C |+ C102D
0% 20UF 20UF 20UF 20UF 20UF —— 20UF 20UF 20UF 20UF 20UF 20UF 20UF ——20UF 20UF 20UF
2 2 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
ﬁgzcgn 04 3 G 04 3 G 560 G 2 %R cERM 2 ¥ cerm 2 ¥ cerm 2 %R cERM 2 ¥ cerm 2 S cerm 2 ¥ cerm 2 SR cERM 2 SR cERM 2 S cerm 2 S cerm 2 S cerm 2 S cerm SR cERM 2 ¥ cerm 2 S8R cERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

NO STUFF NO STUFF NO STUFF J_

PLACENENT NOTE ( C1024- CL045): = ACAPS: A2
Place near inductors on bottom sigeSTUFF  No sTUFF NO STUFF NO STUFF no STUFF NO STUFE NO STUFF  NO STUFF NO STUFF  NO STUFF~ NO STUFF NO STUFF NO STUFF NO STUFF  NO STUFF NO STUFF  \O STUFE  NO STUFF
CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL] CRITICAL| CRITICAL] CRITICAL| CRITICAL] CRITICAL| CRITICAL] CRITICAL] CRITICAL| CRITICAL | CRITICAL | CRI TICAL | CRITICAL
1C1024 [ Cl025 | C1026 1C1027 |1 C1028 |[:Cl1029 |1 Cl1030 (:Cl1031 ([:Cl1032 |1 Cl1033 |[:Cl1034 |:Cl035 |1Cl036 (1C1037 |1Cl038 |:Cl1039 |1 Cl1040 |1 Cl041 ([:Cl042 |1Cl043 |2 C1044 1 C1045
S0UF T —LZouF T L L0 Lo Lo Lo Lok Lzour T Lo~ Lzouor T Lzour S Lok - Lzur | Lo Lok Lo - Lok LZour © Lzour T L 20UF
i R R v T i T v o o I v S o i o A o A oo o O O oo ot S v o L o I o
—F X5R. CERM 2 X5R. CERM 2 XoR . CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM
0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402- 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE (C1046- C1067) : s a1 ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 il
lPI ace near inductors on bottom SI e. ACAPS: A1  ACAPS: Al ACAPS: Al NO STUFF ACAPS: Al ACAPS: Al

CRITICAL | CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITI (7‘AL CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITI CAL

1C1046 |1 Cl047 ([1Cl048 |[+Cl049 |:C1l050 |+Cl051 [+1Cl052 |[:C1053 |:Cl1054 [1Cl055 ([:Cl056 |[:Cl105 1C1058 [+ Cl059 ([:1Cl1060 |[:Cl1061 |[|1Cl062 ([1Cl063 |[:1Cl064 |+Cl065 |+Cl066 [1Cl067
20uF  —L2our L Zour L 2our = —Lzour L 2ouF T LZour T L Zour L £ £ —L_2ou 4 —L_Zou 4 4 £ £ £ 4 —L20UF 20UF
20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20%

2 4V . 2 4V . 2 4V . 2 4V . 2 4V 2 4V 2 4V 2 2 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V 2 4V
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- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

NO STUFF NO STUFF ™ NO STURE

CAPS for Acoustic Control (Cl02E to Cl1l03F)

PLACEMENT NOTE ( C1068- C1076:
ACAPS: A2 NO STUFF NO STUFF

Pl ace near inductors on bottom side.

ACAPS: A2

NO STUFF  NO STUFF

CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITI CAL 8?{ 6'I2(|‘E,AL 8?{ 6'I2(';AL 8?{ 6’I3(AAL 8?{ 6’I3(éAL 8?{ 6'I3(C‘:,AL 8?{ 6'I3(|‘D,AL 8?{ 6'I3(|‘E,AL 8?{ 6'I3(';AL
.[*C1068 .|'Cl069 .'Cl1070 .*ClO071 .*Cl1072 .|*Cl1073 .|'Cl074 .'Cl075 . 1076 .|*C1077 ! ! ! B : : :
ZI00P° <L0U <L20UF . <LofoUf SLofoUfs SLoUf- SLafouf SLiolfo ZLioUf - Z-S30Uf-onorm SR SR AU o - S ook
2 %oagﬂ\\f T, 2 %oagﬂ\\f T, 2 %&5\4 T, 2 %oagﬂ\\f TANT 2 %gagﬂ\\f TANT 2 %oagﬂ\\f TANT 2 %oagﬂ\\f TANT 2 %oagﬂ\\f TANT 2 %oagﬂ\\f Tant [3]? %gagﬂ\\f TANT 2 S8R cERM 2 S8R cERM 2 %8R cERM 2 ¥ cerm 2 %= ceRM 2 YR cERM 2 YR cERM 2 %’R. CERM
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S DI5T- 1 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

CPU VDDQ Decoupl i ng

Intel reconmendati on:
Appl e | npl ement ati on:

2x 330uF, 8x 10uF 0603,
2x 330uF, 8x 10uF 0603,

10x 1uF 0402
10x 1uF 0402

PLACEMENT_NOTE ( C1080- C1089) :

o 2186 =PP1VSRIV35_SO0_CPU

lPI ace on bottom side of UDBOO
JiC1080 1C1081 |+ Cl082 [+ Cl1083 (1 Cl084 ([+Cl1085 |+Cl1086 |t C1087 1 C1088 C1089
L TUF L TUF L TUF —LTUF L TUF —L 10U 4 L TUF
W_ T T, i T i T 8 T, 8 T, 8 =i T b
—F oo [ g [l [hew [ e [hew e [ e T 5
PLACEMENT_NOTE ( C1090- C1097): J;
lPI ace near UO500 on bottom side
1C1090 ([:Cl1l091 | C1092 1C1093 |t C1094 [ Cl095 ([1C1096 JiC1097
10UF —— 10UF e — 10UF —/— 10UF —— 10UF —— 10UF 10UF
20% -1 20% -1 20 — 20% -1 20% -1 20% -1 20% 20%
—FAV 2 av 2 av 2 av 2 av 2 av 2 av —I;AV
X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM
0603 0603 0603 0603 0603 0603 0603 0603
PLACEMENT_NOTE (C1098- C1099) : J;
CRI TI CAL CRI TI CAL
L[t C1098 1C1099
::B%OUF- 6MOHM 330UF- 6 MOHM
2
IT Y- LY 1. coveo %?ng L1 coveo

J_ (Z = 1.5nm place on tall side next to CPU & under heat pipe)

CPU VCCI O Decoupl i ng

Intel recommendation: 2x 0.0l1uF 0402 (1 near CPU, 1 near SVID pull-ups)

Appl e I nplenmentation: 2x 0.01uF 0402 (second cap is on CPU VR page) SYNC VASTER=CLEAN J15 SYNC DATE=05/ 02/ 2013

" CPU Decouplin

ss 1865 PPVCCI O SO_CPU

d} Appl e I nc 051- 0675 | D
Clo()lzlg i) 6.0.0
B i3 NOTI CE OF PROPRI ETARY PROPERTY:
ézlg-ZCERM THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY _OF_APPI
R POBLOSOR AGREES TO THE, FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 119

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

NOTE: | ntel decoupling reconmendations from Shark Bay Mobile Pl atform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5.
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OV T_TABLE SATA Port assignments:
o 10 Iy SYSCLK CLK32K RTC g B IrToa Ul100 SATA_ RXNO| BB o,  SATA A D2R N am e
B4 |rroxe LYNXPO NT SATA RXPO| BE8 o SATA A D2R P " :
NCX— MBI LE SATA TXNO[ A8 % SATA A R2D C N <o Primary HDD/ SSD ( SATA only)
w1 PCH SRTCRST L B9 |SRTCRST* (1 & 11) saTa Txpo| A8 SATA_A_R2D C P =
n P ORILRol L g Qg
BC10
e e a——, P e e =t
| os
wu PCHINTVRVEN L g GO | vveeen g saTA [ AVI0 O SATABRRD CN e Secondary HDD/ SSD ( SATA only)
RTC RESET_L [ e— SATA TxP1| AMO o SATA B R2D C P oo o
n Bl RESEL L
SATA_RxNz| BB9 ¢ TP_SATA ODD D2RN a1
BDO TP_SATA_ODD D2RP .
meqn HDA BIT clk R1110 33 1 2 = HDA BI T_CLK_R B25 |ipa BoLk iﬂﬁfﬁfg A3 TP SATA CDD FoD ON " Reserved: CDD
PLZ 7;EH¥—U1100. EZE 1.27mm . W‘—
o 51 o HDA_SYNC R1111 33 2« HDA SYNC R 222 | pa sync (1 PD-boot ) SATA_TXP2 TP_SATA ODD R2D CP o
PLACE NEAR=UL100. 2251 270m SaTA Rang| BC12 o TP _SATA D D2RN o
u _PCH_SPKR &=—"L10 |SPKR (1 PD- PLTRST#) < SATA Rxp3| BE12 o TP SATA D D2RP o
g g saTA X[ ARLS o TP SATA D R2D CN o Unused
o s q@mHDA_RST_L R1112 33 2 HDA RST_R L C24 JHpA_RsT* < SATA TxP3[ AT13 o  TP_SATA D R2D CP o
PCACE_NEAR=ULT00. C23: 1. 27mm 2 BD13 .
L22 SATA_RXN4/ PERNL 1P PCIE ENET_D2RN PCl e:
oo s %‘TE&@E? (: gg) < SATA_RxP4/ PERP1| BB13 TP_PCl E ENET_D2RP Reserved: Ethernet
- A saTA Txna/PETNL[ AVIS O TP PCIE ENET R2D ON (if not combo w SD Card) =PP1V5_SO_PCH_SATA
e _ITP_HDA SDI N2 - HDA_SDI 2 (| PD) AW
TP HDA SDI N3 bl HDA SDI 3 (1PD) SATA_TXP4/ PETP1 5 - TP_PCI E_ENET_R2D _CP
84 - L
e SATA RXNS/ PERN2| BCL4 o TP_SATA F_D2RN w X
o = o HDA_SDOUT R1113 33 1 2 210 HDA SDOUT R A24 lipA SDO (1 PD-boot ) SATA_RxPS/ PERP2| BEL4 o TP _SATA F_D2RP o Unused R171%9
PLACE NEAR=U1100. 23%: 1. 27mm . SATA_TXNs/ PETN2[ AP1S TP SATA F_R2D CN 8 1%
=PPVRTC GB_PCH .. 1w - DP_TBT_SEL B17_ | RRAPPETEY SATA TxP5/ PETP2| ARI6 o TP_SATA _F_R2D_CP o Y2
- ENET_MEDI A_SENSE_RDI V @2 |ypa_pock_RST*/ cPI 013 e 2
o 1 D - _DOCK_ :
SATA AY5 . PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102!| |*R1103 o XOP PCH T AB3 |31aG TOK (1 PD) - s ]
R1100'| |'R1101 208 oK - SATALED* - PCH SATALED L .
330K Y 1/ zgﬁ\év ;é‘éow o 18 XDP_PCH T ADL [3TAG TVMS (1 PU)
% o 201 1 SATAOGP/ GPI cp1| AT XDP_DCO0_DP_AUXCH | SOL_L N
v 28 %50‘” 3P s 0 - XOP_PCH TDI -2 TAGTOL (1PY) o T 1 oro| A2 XDP_DC1_SATARDRVR EN .
2, )% PCH SRTCRST L., o XDP_PCH_TDO A% |3 1A0 100 £ | (ARSI e A AR o
RUDE 11 T > -
E$ :mVRNEs II: - SATA | RErF| BD4
RTC RESET L n NCx—2{TP25
B NCx-S28_|TP22 TPo| BAZ
C1102 1 1C1103 NCx2E8_[tP20 e[ B8 o \c
1UF —— L TUF
% — 1%
i gz 2 gg OM T_TABLE
Fx Fx
55 3 PCl E_CLK100M SSD N Y43 [ kouT POl E_NO UL100 CLKaUT_PEG A N| AB35 TP_PCI E_CLK100M ENETN o
s 21 @om—PCLE_CLK100M SSD_P "2 |cLkouT_Pal E_PO LYNXPIOI|_ENT CLKOUT_PEG A P AB36 g TP PCI E CLK100M ENETP o NOTE: ENET pair only used if SD Card Reader is USB3.
= wu rpy—SSD_CLKREQ L & "B! IPal ECLKRQD*/ GPI O73 FCBGA  pEG A CLKRQ'/ GPI 47| AF6 @ ENET CLKREQ L am e
(2 OF 11)
o PCl E_CLK100M ENETSD N A4 |G ot P E QLKoUT_PEG B_N| Y39 TP_PCl E_CLK100M PEGBN o
o @mPCLE_CLK100M ENETSD P AMZ | kauT Pl E_PL CLKOUT PEG B P Y38 TP_PCI E_CLK100M PEGBP o
1 T XDP_DD2_ENETSD CLKREQ L > AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ/ GPI 066 W4 * PCH PEGCLKROB LGPl 56 1
o0 33 PCl E_CLK100M AP_N AB43 | kouT POl E_N2 CLKOUT DM _N| AF39 DM _CLK100M CPU N o 06
wn @m-PCA E CLKIOOMAP P~ o AB4S Igkour_PaE P2 ckaut_om _pl AP0 g DM CLKIOOMCPUP e
3 * *
1 XDP_DD3_AP_CLKREQ L AFS |pcl ECLKRQ2* / GPI 020/ SM CLKkaUT_op_N| AJ40 CPU CLK135M DPLLSS N .
AJ39 oo
o5 36 PCl E_ CLK100M CAMERA N AD43 | kouT_PCI E_NB CLKOUT_DP_P| - CPU CLKI35M DPLLSS P oo ¢ e
= PO E CLKIOOM CAVERA P g 2% joLkour PaiE P CLKOUT_DPNS N AF35 CPU_CLK135M DPLLREF_N o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. _— CAMERA CLKREQ L T3 |pci ECLKRGB* / GPI Q25 cLKoUT_DPNS P AF36 g CPU CLK135M DPLLREF P oo ¢ 5 ] ]
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
whi |l e PCH attached PCle devices use the other set. « _TP_PCI E_CLK100M GPUN 543 lokour_PoiE M CLKIN_DM _N| AY24 o« PO E CLK100M PCH N R1196 10K 1 L Svrtroow 20T
If 2 or |less devices are attached to PEG t he w2 _TP_PCl E_CLK100M P AF45 |0 KoUT_PCI E_P4 w CLKI N_DM _p| AV24 : w PCI E_CLK100M P@EQ:H 10K 1 QQWZ >% 1720 ol
CLKOUT_PEG out puts can be used for those devices. V3 . °
o TBT_CLKREQ L POl ECLKRQI*/ GPI 026 g Lk NG, N ARZA PCH_CLKI N_GNDN RI171 10K 1,pp2
AT24 %
.. TP_PClE_CLK100M PE5N AE44 |5 ot PO E N CLKIN_GND_P) PCH_CLKI N_GNDP R1I170 10K 1\ A2 i
AE42
oo TP_PCIE CLKI100M PESP o, AF42 I kouT_PClE PS5 LK N DoTes, N HE2 + PCH CLK96M DOT N R1192 10K 1 2 _
u _PCH CLKI L_GPl A4 AR2 POl BGHKERE 571 014 CLKI N_DOT96_P| B33 g o PCH CLKO6M DOT_P RI1II91 10K 1'\/V\/_5mw—m—ml—v Vg o7 1120W W 20T
s TP_PCIE _CLK100M SWN 29 lcLkauT_PoiE_ NG CLKI N_SATA_N|_BES s PCH CLK100M SATA N R1194 10K 1 2 _
TP_PCI E _CLK100M SWP AB39 |ciKQUT_PCI E_P6 CLKI N_SATA_P| BB & PCH CLKLOOM SATA P RIT1O3 10K 1 \\/AY2 5% T720W W 20T

o - = guee PCH CLIIOOM SATA P RL2JS IR AN 2 o ot
AE4 *
82 11 PEG CLKREQ L PCl ECLKRQ6* / GPI O45 REFCLKL4] N|_F45 p K14P3M REECLK R1197 10K 1 5

a8 20 PCI E_CLK100M TBT_N AJ44 | KOUT_PCI E_N7 CLKI N_33MHzL ooPBACK| P17 P K33M PCI | N 19 8 L
o0 20 (oo PCL E_CLK100M TBT P AJ42 | kout POl E_PT = R13%072
AVA3
. PCH CLKI LGPl o46 Y3 PHES_L *lrg:" o6 X:;f;gsaﬂ s P SYSCLK _CLK25M SB R EVESERETY 1A 1/\/;\ 2 SYSCLK CLK25M SB am o o
RQ7 - KB X NG . - . M:lg,\é"
=PP3V3_SUS PCH GPL O ,: 11 1o R1173']  Mgh
—PP3V3 SO PCH GPLO oo ; " s (1 PD-PWROK) CLKOUTFLEX0/ GPI 064 ‘:;g TP_PCH GPI 064 CLKOUTFLEX0 .. 1K
a6 84 | TPXDP_CLK100M N CLKOUT_I TPXDP_N (I PD- PWRCK) CLKOUTFLEX1/ GPloe5| F38 g TP PCH GPI 065 CLKOUTFLEX1 ., 1/ 200
R1177 4.7K 1 5 PCH SPKR o6 01 ¢oom— TPXDP_CLK100M P o5 |CLKOUT_I TPXDP_P (1 PD-PWROK) CLKOUTFLEX2/ GPI Gs6| P36 g TP PCH GPI 066 _CLKOUTFLEX2 ., 201,
T AVAYAVP =1 V) 0 ® (1 PD- PWROK) CLKOUTFLEX3/ GPI 067| F39 TP_PCH GPI 067_CLKOQUTFLEX3 ..
RI176 10K . 2 DP_TBT SEL wen T ® =PP1Vv5 S0 PCHOLK
RII7/8 4. 7K 1 2 o7 TT20W M 20T b SATALED L u Aves = " =
/\/\/\/ 5% 1720W WMF 20T | CLK_| REF
R1134 10K 1 2 DP_AUXCH_| L 10 02 a8 10 L P K33M R D44 |0 KQUT_33MHZO (| PD- PWROK)
10K 1 2 5% SATARDRVR_EN 1 o5 19 LPC CLK33M LPCPLUS R E44 |0 koUT_33MHZL (1 PD- PWROK) TP1g| ADS9
NN\ 5% T ZoW 20T B42 ) [Acass NC
R1143 10K 1 5 SSD CLKREO L w20 1P _PCl _CLK33M QUT2 CLKOUT_33MHZ2 (| PD- PWRCK) TP18| A8 o
RITA? 10K 1 VV\V5 5% 720w W 20T oreTeD o KRED L 1o . TP_PCl_CLK33M OUT3 FA1 |0 KQUT 33MHZ3 (1 PD- PVROK) R7115?<0 =PP1V5_S0_PCH VCCVRM BI AS ,,
RT160 10K VWAL 5% T20W W 20T AP CLKREO L Y 0w o PCH CLK3SMPCIOUT o, A0 lakout_33Miz4 (1 PD- PURK) DI FFCLK_BI ASREF| A4 PCH DI FFCLK BI ASREF 2 A A 2
R11 451 18? 1 2 o0 CAVERA CLKREQ L 1 PLACENEARSULL00. ANG: 2. 54 6w SYNC VAGTER=CLEAN 945 SYNC DAIE=04/ 20/ 2013
ad B8 1 2 >" TBT _CLKREQ L 11 28 201 TLILE
RITA7 10K 3 W\ 5% TTZ0W W 201 poi o KRQ L GPLOM ., PCH RTC/ HDA/ JTAG SATA/ CLK
RI1I14 10K ZAANL >% I720W M7 201 pEG CLKREQ L e m
RI1I1I5 10K 1 \JAA72 0% TT20W W 20T oo KRQ7_L_GPl O46 n Appl e I nc 051- 0675 | D
R114 10K 1 an2 ENET_CLKREQ L 11 82 -
R1148 10K 1 2 o% PCH PEGOLKROB_L_GPL CB6_», | = 600
NN\ 57 —Tr70W NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K 1 /\/\/\/2 ENET_MEDI A_SENSE RDIV ;& THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
5% 1/ 2Z0W W zor . PROPRI ETARY PROPERTY OF APPLE | NC.
1 Connect to ENET_MEDIA_SENSE via alias if HDA = 3.3V. 1510 WAL NTAL N TH S DOCLNENT | N CONFI DENGE 11 OF 119
Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL CR PUBLISH IT IN WHOLE OR PART

IV ALL RI GHTS RESERVED
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OVl T_TABLE
AVR2 UI100 AJ35
o 5 DM _N2S_N<0> | RN LYRXPO NT FOI_RANOLZZ3 NG
86 84 5 DM _N2S N<1> DM _RXN1 MOBI LE FDI _RXNLL" "2 NC
o aa s DM _N2S N<2> APLZ Jom _Rxne FoBGA FDI _RxPo| AJ36,
oo s DM _N2S N<3> g AV20 Iy rag (4 oF 11) o *RxplﬁLge $
s mm—DOM _N2S P<0> g AY22 Iy pxpo B
86 84 5 N2S P<1> AP20 | RxPL
. DM _N2S_P<2> ARL7 v _RxP2
oo s DM _N2S P<3> g AWO Iy rxes TPlG%Z:X NC
TPSH
o s DM _S2N_N<0> BD21 Iov _TxNo TPl5ﬂX$
- DM _S2N_N<1> BE20 oy _Txni TPLo| A NC
. DM _S2N_N<2> BDL7 oy _Txne
wors oM _S2N N<3> o BFI8 Iy s
6 s DM _S2N _P<0> BB21 oy _TxPo Zlp FDI 7CSYNCAL39_‘%@5%
o 84 s DM _S2N P<1> BC20 |pm _TxP1 L FOI_INTLA40 g FDI INT oD s o
6 84 5 DM _S2N_P<2> BB17 |pm _TxP2 —pp1 P
86 84 5 @Mw _TXP3 M 12 13 81
BE16 |pm | REF FDI _I REF| AT45
R17205(|)<l - - Rl72 15(|)<l =PPVRTC G3_PCH
. AWLT AU42 . — P VIRI A, 0 PR 1115 81
o \Sualicy U o
1
PLACE N 100. AYL7: 12 72012 PLACE_NEAR=UL100. AR44: 12. 7riiy -2 3ng_02K15
_NEAR=UL100. :12. 7rm PCH DM _RCOVP AY17 |om _RoowP FDI _RoOWP| AR44 PCH FDI_RCOVP 5% w
2201
R6 .
PCH SUSACK L - SUSACK* (1 PU) DSWRVEN| B o, o PCH DSWRIVEN
woowmmy PMSYSRST L g AMisys ReseT+ v . oPwrak L13 o PM DSW PWRGD P
AD7 - am
R1286: 88 53 40 19 13 [T PM PCH SYS PWROK - SYS_PWROK E g (17D 00 3 K3 PCl E WAKE L 12 55 35 83 88 R1209
F10 epgx P————————————
) w1y PM PCH PWROK g F10 oy = g aKkrROw A g PM CLKRUN L o 12 0w 5 100K
3 10 PM PCH AP AB7_|ApwROK i
1;;@1\14\/ w10 my—PM PCH APWROK g AB7 " Al g% sus sTAT/cPlosl| Y g LPC PWRDWN L masyzoa0as e é’%iow
2 wao @ PMMEMPWRGD o M8 DRAYVRK SYROHGRL3 Y6 e PM CLK32K SUSCLK R oy« ?
o 5 os rry—PM RSMVRST L & J2qRSMRST* Y7 PM SLP S5 L =
o1 1015 1 =PP3V3_SUS PCH GPI O o N L 14 SLP_S5"/ GPl 631 gL S0~ @ 1 0 =
CH_SUSWAR - SUSWARN/ SUSPYRNACK/ GPI 080 ) | o, MD—-OM@ 12 21 33 37 40 65 78 88
R1205! o 10 15 12 PM TN L Kgpwrste (1PY spserlft o PMSLP S3 L D 12 240 55 05
ADA E6
11 20W o CTER EN ATEESRNTL S 52 s alfd g TP PMSLP AL
201, 4230 12 PM BATL L K7_|BaTLOW / GPI O72 sLp_sus+ F1 PM SLP SUS L e
N4 *
PCH R _L - RI PVEYNCHLAY3 . PM_SYNC oo © o
AB10
TP_PCH SLP_SO_ L - TP21 SLP_LAN 1B TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OV T_TABLE
T45
NCx \VGA_BLUE Ul1100
NCx—24_IveA_GREEN LYN'\[%(B'TOI'_E'\W
NCx—45_lvea_RED FOBGA
(5 F11) ODoPBCTRIGK RO 5 TP DP IGB DDC CLK o
M43 R39 TP_DP_1| B DATA 82
VGA DAC Disabl ed per SB  NOX—gg /oA DOZ 0K (PRERPETRERA A —emp—TP DL G B DDC DATA
DG v1.0 (Table 12-18 * - DDPC_CTRLCLK| R385 TP_DP_1G C DDC CLK o
v1.0 (Table 12-18). N2 C L TP DP |G C DDC DATA .,
NCx—¥2 vea Hsyne E (PRECRETRE A——p———— 2 08
NCx—¥4_vea_vsyne DDPD_CTRLOLK| MO TP_DP 1 G D DDC CLK
PRECLCTRLPATA N38 gy TP _DP_| G D DDC DATA
W0 Ipac | REF % ( Pt #
= Yew gt 3 DOPE_AN_HS TP_DP_I G B AUXCHN .
= P DbPC_AUXN_K43 TP_DP_| AUXCHN o2
8 DoPD_AUXN 342 TP _DP | G D AUXCHN w
8a EDP_1 BKL_P N36 |epp BKLTCTL -y — e ——
- H43 TP_DP_| G B_AUXCHP
K36 % DDPB_AUXP| o
o2 12 EDP_1 G BKL_ON EDP_BKLTEN [ boPC_ AUXP| K45 TP_DP_I G C AUXCHP o
oz 22 EDP_| G PANEL_PWR G36 |EpP_VDDEN DDPD_AUXPL 294 gy TP DP 1G D AUXCHP o
o120 20 14 12 1w _=PP3V3_S0_PCH _GPI O I —_—] oo 0l K40 = TP DP 1 G B HPD .
R1260 10K 1 2 PCl _INTA L - 20PI RO - bal
561 10K NN\ 5T ZoW 20T Bl I NTB L - poPc_ HPDL K38 o TP DP 1 G C HPD 5
R126 1 . Cl - Pl RQB* B9 . TP DP_IG D HPD
RI262 10K 1 2 5% TTZ0OW W 20T pg | NTC L D) g boPD_HP - G
3 NN\ 55T Zow 20T = Me0 —_—
R1I263 10K 1 2 PCl_INTD L - Pl RQD*
—pp3y: P 1O 1o NNN 55T ZoWw 20T - PIRGE /Pl ce| O17 o SDCONN OC L ame =
=PP3V3_S0_PCH GPI O 1 12 1420 20 o212 o ENET_LONVPWR PCH g A2 lap 050 Pl RQF*/ GPI &L:W@u o
o2 12 g AUD_| PHS_SW TCH EN PCH g B13 lapi o562 Pl RQG+/ GPI 04| 115 TBT _PWR REQ L 12 20
R1239 3.0K inpp2 o PMPVRBTN L 210 40 « 2 qn BT _PWRRST L - 12 oI B4 g PIRGH/GPIOSIMS o AUDI2CINTL +¢ue
10K
R1240 10 2 AAA Ao PM BATLOW L 1230 42 TP PCH STRP BBS1 (ST — (1PY PVEfADI0 o TP PCI_PME L o
R1291 10K 1,\/\/\/2 PM CLKRUN L 12 40 49 83 TP_PCH STRP_ESI _L AlO |epl 53
R 2 6 10K 1 5 5% 1720w M 201 ENET LOW PWR PCH 2 [ PCH STRP_TOPBLK _SWP_L o= _ALG GPI 065 | PU- Cl RST# PLTRST*D\L‘%@W 20 21 83
RL217 100K 1mz 5% T720W W 20T AU | PHS SW TCH EN_PCH. .. v )
RI218 10K 1 2 5% T720W M 20T g7 PWRRST L 12 82
/\/\/\/ 5% 1720W WMF 20T
R1230 10K LAANA2 SDCONN_OC L 12 82
5% 1720W WMF 20T
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/2 AUD | P_PERI PHERAL DET ., ¢
R1231 10K 1 \a\n2 o 720w W 20T 7RT PWR REQ L 12 20
5% 17 20W M- 20T
NO STUFF Redundant to pull-up on audi o page =
R1233 10K DY S — AUD | 2C | NT L e SYNCII MASILt TER=CLEAN J45 SYNC DATE=04/ 26/ 2013
R1225 1K LAAA 2o PO E VWAKE L 12 33 35 83 88 PCH DM / FDI /| PM G=X/ PCI
R1224 100K » 1 PM SLP_S3_ L 12 21 40 &
R1221 100K 2/\/\/\/1 5% 1/20W M T PV SLP S4 L 1221 38 ; iz 65 78 63 Appl e | nc. 051- 0675 | D
RT227 100K 2 A1 5% T20W W 201 pyisip s5 | S
RI223 100K 5 A1 5% 120w W 201 pysip SUS L o 600
NN 5% —1rzow 201 NOTI CE OF PROPRI ETARY PROPERTY:
{ R1281 100K - L o EDP-1 G BKL_ON 1202 FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
R1284 100K » ANAA 5% EDP | G PANEL_PWR 12 82 THE POSESSOR AGREES TO THE FOLLOW NG
5T 20W W oT | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 12 OF 119
| Il NOT TO REPRODUCE OR COPY I T
- 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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OM T_TABLE USB Port Assignnents:
UIT00 - sseanol B37 USB_EXTA N .
LYNXPAUNT | (spopo| 037 gy USB EXTAP  Gmyere Ext A (LS/FS/HS)
FCBGA usB2n | A38 USB_EXTC N I
(9 cF 11) =5 B EXTC P : Ext C (LS/FS/ HS)
USB3 Port Assignnents: ve USBZM?M@E
o« _TP_USB3_SPARE_D2RN AVBL |oERN USB3RNG use2ne TP_USB SDN o
- : SD (HS)
. _TP_USB3_SPARE D2RP AY31 IpERP1_USB3RP3 UsB2p2| 36 TP_USB_SDP X Reserved: S
v s S e _ = ome 1P USB SDP .
Unused
. _TP_USB3_SPARE R2D CN BE32 |oeTag USB3TNG usB2NG| A34 TP_USB_W.ANN . _
se 10 _LOBS OFARE el LN g, —— - | ! s .
o IP PARE_R2D) BC32 |peTpy_UsEaTPa Usezpa| C34 TP_USB_W ANP m Reserved: WFi (HS)
PCl e/ USB3 Port Assi gnments: uss2n4| B33 TP_USB 4N 8 Unused
20 USB3RPCI E_SD D2R N AT31 |bERN2 USB3RNA uUsB2p4| D383 o= TP_USB 4P "
USB3RPCI E_SD D2R P ARBL |pERp_USB3RPA )
SD Card Reader S e —— — - use2ns| F31 TP_USB PSOCN " Reserved: PSOC (L Tr ackpad
(& Ethernet if combo) 20 USB3RPCI E_SD_R2D C N BD33 |oeThe USBITN usezps| BT TP_USB_PSOCP w served: (Legacy Trackpad)
20 B3RPCI E_SD D P BB33
@n—USB3RPCI E_SD R2D C - PETP2_USB3TP4 usezne| K31 TP USB 6N - Unused
PCle Port Assignnents: usB2pre| 131 g TP USB 6P .
PCl E_AP_D2R N AVB3 |oepng
womm POE AP D2RN A3 ussanz| 29 TP_USB_7N .
A Port o8 33 PCI E AP_D2R P AY33 |pERP3 USBZW—"‘—HZQ TP USB 7P :A Unused
o 3 PCl E_AP_R2D C N BE34 |peTng -
B34 UsBoNS[ 232 g g USB EXTB N ~~ peymes e
woomPAEAR RIDCP o % petes usezre[ O2 g USBEXTBP oiiaw Ext B (LS/FS/HS)
A30
w50 oy PCLE_CAVERA_D2R N ATSS Joepy usaNe) =3 TS . Ext D (LS/FS/HS)
s 3 —PCL E_CAVERA D2R P AR33 |oERpa USB2P9 -~ > o
Camer a o o PCl E CAVERA R2D C N BE36 [peTha USB2N10 g;z $E @S CANE%’; Reserved: Camera
o s @m—PC E_ CAVERA R2D C P BC36 |perpy USB2P10 —— CAME|
usB2N11| A28 B BT N 3 87 BT
o8 34 PCl E_SSD_D2R_N<0> AVBE |perns usezP11| 28 gy USB BT P D = o
SSD (Gunsti ck) 88 aa mw‘ﬂpmps usB2N12| 26 USB IR N 0 IR
I(_g&e 0 1y) 88 34 PCl E_ SSD R2D C N<O> BD37 |beTns u uss2p12| F26 ot USB IR P > o
e-only & PG £ SSD_R2D G P<0> pelE= 2 F24 USB_TPAD N
1 . 88 34 @——‘_PETPS ' USB2N13 38 87
O PCle switch if TBT/ SSD o g (UISEDPB =4 USB_TPAD P e Tr ackpad
- B3 Port Assignnents:
4 PCl E SSD D2R N<1> AY38 |bERNG usS
) o o MRy £ 990 DeR NS1> o A°° AR26 B3_EXTA D2R N 7 87
SSD (Qumsti ck) o[ _POE SSD DPR P<l> o AVBS Jopps R ®—aos A Benp D
Lg&e 1 | o 5 PG E SSD R2D C N<1> BC38 |beTne usB3TNL| BE24 USB3 EXTA R2D C N o Ext A (SS)
(O' ngnsxtch if TBT/SSD o o PCIE SSD R2D C pal> B0 peTPS ussaTPy( BOZS B3_EXTA R2D C P = =
USB3RN2| AVB6 B3_EXTB _D2R N 78 83 67
v o PCIE SSD D2R N<2> AT40 |opray usearpz| AV26 o USB3 EXTB DPR P amye ss or Ext B (SS)
SSD (Gunst i ck) oo > PCLE SSD D2R P<2> g ATS9 lpeppy ussaTne| BD25 g  USB3 EXTB R2D C N gm0 o
Lane 2 use3TP2| BC24 USB3_EXTB R2D C P 78 67
4 PCl E_SSD R2D C N<2> BE40 |oerny
o2 qom—PCLE_SSD R2D C N<2> o, B0 - — D
(PCle-only) ) o8 2 PCl E_SSD R2D C P<2> BXAO |perpy UsB3RNS| AVRY USB3_EXTC D2R N os
O PCle switch if TBT/ SSD L o a— USB3RPS| AV29 USB3 _EXTC D2R P .
BE26 ! Ext C (SS)
o 5 m>—PCLE_SSD_D2R N<3> 228 lperng USBSTNS| 2227 g USB3 EXTC RZD C N oopy @Eg EerXg gg g ll;l o
SSD (Gumst i ck) w0 mmy PCIE SSD D2R P<3> o AN39 |ppppg USBSTPS| ———egp——052 210 L~ Do o
Lane 3 USB3RNG| AR29 USB3_EXTD D2R N o
+ @m—PCLE_SSD R2D C N<3> =242 [PETNS
(PCl e-onl y) e PGl E_SSD R2D G P<3> BOAL UsB3RPs| AP29 USB3_EXTD _D2R P 5 b
O PCle swtch if TBT/ SSD 0 QSR RE e e PSS ge——PETPS usBaTNG| BD27 B3 EXTD R2D C N - Ext (SS)
useaTPes| PE28 g USB3 EXTD R2D C P mmy e
USBRBI AS* (24 - PCH USB RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
'R1370
P24 M3 L \c 22.6
P23l L33 o \e M‘éow
= RCOVP 2201
o 2 ZPELVS_S0_PCH o00*7 Gl B9 P3 XDP_DAO_USB EXTA OC L e
1 ocrr/criow| V1 g, XDP DAL USB EXTC OC L~ ~mwwo 1
1R1300 BE30 |pci E_I REF oc2r/ aPl a1 | W2 XDP. D_P EN 18 =
ocs*/ el oaz| PL XDP_DA3_CAMERA PWR _EN 1
7. 5K NCBS30 trprn ocarrcPlo13| B g XDP DBO_USB EXTB OC L am
o NC%TPG ocs*/ Pl ol TL XDP_DB1_USB_EXTD OC L 1518
22015 ACE NEAR=UL100. BD29: 12. 7rmm acs*/ GPl oo N2 XDP_DB2_SD_PWR_EN 10
PCH_PCl E_RCOWP BD29 |ocy £_RoovP ocricPlod M o,  XDP DB3 SDCONN STATE CHANGE L rmyis e
OM T_TABLE
R134 33 A20 n N7 .
a0 02 79 40 s0ggry—LPC_AD<0> R13 g 33 LA rrrow LPC AD R<0> etaco 1y L1100 - sveaerT/crioly N . POH SVBALERT L.
o5 03 79 49 so gy LPC AD<1> R 3—33 1 2 LPC_AD R<i1> LADL (I PU) | LE SvBaLK|_RLO SMBUS PCH CLK
79 49 4 L O ° A18 43 83 88
R L T R s 2SR RG EATE G 1
B8 83 79 49 40, A 5% 17 20W M—_Z'Ul—“_ 11
morrww qm LPC FRAVE L RI1344 33 1, 0p2 LPC FRAME RL o B2L Fraver SMLOALERT*/ GPI 060 M o, PCH SMLOALERT L .
. TP_LPC DREQD L 021 | proor (1PY & g smLocLk| B SM._PCH 0_CLK 1o 8
20 13 @WL%L@I %3, 2|3 SMLODATAL X7 g SML_PCH O DATA gy i 5
=PP3V3_SUS PCH GPIO 4 wue s 25 10 12y LPC_SERI RQ L1 |sER RO '
=PP3V3_SUS PCH VCC SPI 1 m SML1ALERT*/ PCHHOT*/ GPI 74| B o, PCH SMLIALERT L .,
=PP3V3_S3RS4_PCH GPIO
=PP3V3_S3RS0_CAVPWREN : SML1CLK/ GPI e8| K6 SM._PCH 1 CLK 43 88
: - | NL1 SM._PCH 1_DATA
=PP3V3_S0_PCH o SML1DATA/ GPI O75| —— _ apuugp— 2V L_DAIA (a2 5
49 SPI_CLK R AL |gp Lk
wa@mSPlL_ KR o AL isp
10K 2 AF11
R1350 LA 25— zom—ie—zo— PG SERL RQ 13 40 49 83 wom SPLCSO RL o Alls cso (1py) 3 (1PUIPD) CL_COK[ APl o g TP CLINK CLK .
R1351 10K 1,\/\/\/2 S — TBT _PWR_EN_PCH 13 20 TP SPI CS1 L A7 lser csir (1py) g (1PU1PD) CL_DATA| AF10 TP CLI NK DATA o
1 e g AP oF Lol L e —gSPI_ b — —
R1360 10K 1 2 XDP_DAO_USB EXTA OC L _ CL_RsT* WAF7 TP_CLI NK_RESET L
- 13 1 " | 4
RT361 10K AVVAE S% 17 Z0W 20T %P DAL USB EXTC OG L 1: 1: TP _SPI_CS2 L 4 M04sp cs2r (1PY & P
R13 3% igi 1 2 iu" i; iga g igi SSD_PWR EN 16 64 wac@ySPL_MBI R~ g A Isp_vosi (1PD) el B SYNC_NVASTER=CLEAN J45 SYNC_DATE=04/ 267 2013
RLOO 1 2 > CAMERA PVWR _EN 18 35 AHB rBcas} myny
RI320 10K 1 \anz 7 TZ0W 200 xpp DRO_USB EXTB OC L e maocgry SPL_MSO gy "B 5P _MSO (1PY P2l B Ne PCH PCI - E/ USB
«__\:%% 10K 1 2 7T XDP_DB1_USB EXTD OC L 15 10 w0 15qmySPL_1 0<2> —a 5P 12 (1Y ToareEaz< NC
R13 10K 1 O% SD_PWR_EN 17 NC 051- 0675 | D
RI369 10K 1 2 5% _TTZ0W W 20T Xpb DB3 SDCONN_STATE GHANGE L ..., vy SPL103> g M2Zisri i (1PY To_| REFLA BCH TD | REE d} Appl e Inc
i T S 6.0.0
1K - U.
'—I%lf%_g%Tl/\N\’z ST IO 20T e 22 o ‘R1380 NOTI CE OF PROPRI ETARY PROPERTY:
1 2 SPI _| O<3> 1 8. 2K
R13 AT Hsow R SRR I s e
R1353 10K 1 2 PCH SMBALERT L 13 ME THE POSESSOR AGREES TO THE FOLLOW NG
R1354 10K 1,\/\/\/2 5% IT20W W 20T b oM QALERT L 13 2201 | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 13 OF 119
3 5% 1720W W 20T
RI355 10K 1’\/\/\,2 595 T7 20W MF— 20T PCH SMLIALERT L 3 |:: glg gg% I?’L?Bﬁz:$ IN WHOLE OR PART
= IV ALL RI GHTS RESERVED
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7

6

5

Pul | -up/ down on chi pset support

page (depends on TBT controller)

Redwood Ri dge: TBT_Cl O PLUG EVENT_L, requires pull-up (S0), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_ClO PLUG EVENT, requires pul | -down & isolation. nmm=IBT GO PLUG EVENT ISOL g AT8 Igvgusys/cpl oo L\(Ul\%(]lf'gol\ﬂ'
F13 |
- FWPME L - [TACHL/ 6P oL FehA =PP1V05_S0_PCH V_PROC 10,4 1w
o 7 10 ry—DPMUX_UC | RQ "1 ITacre/ aPl s (6 OF 11) NO STUFF
10 10 my—SMC_RUNTI ME_SCI_L L5 TacHsr Pl o7 lIl?K1457
1 @ XDP_FCO_HDD PWR EN oY1 |cPi 8 (1 PU RSWRSTH) /6w
b 5atF
o2 10 omWOL_EN o—"23 |LAN PHY_PVR_CTRL/ GPI 012 2
2 14 MEM VDD SEL_1V5_L ABL1 |op o5 Tp1a| AN1O PCH_A20GATE »
® g &———— R1470 43 NO STUFF
16 14 XDP D PCIE SEL_L AN2 Al s PECI 1 2 PECI 6 a1
s 14 [T DDO_ SSI Cl E_SI - - %T%%{] feq] gﬁm@?) (1PD) PECI CH Cl /\/\/\/_EZ%JZ%TWC—E 86
4
53 49 14y LPCPLUS_GPI O - ITACHO/ GPI OL7 RO N LATE PCH RCIN L o
w1+ o ATAG TBT_ TS PCH > lsai oo Pl o2 3 R144
g = AV3
o u@y_TBT_GORSX_BI DI R -0 v coa 5 PROVRD - PCH PROCPVRCD 0 o0 1 2o TWQGD seee
1o 1 KE L RI1 epi o7 (1 PU- Deepsx) 5 revim e A g PM THRMIRIP_L R R1456 390 1VV\,2_EZ%I3“|$M°_L_@M -
> 2
= ! ALE ML e i PLTRST_PROC* A g CPU RESET L oo
2 @ IBT_POC RESET L -0 lePica o
AP1 & vss| N0
wem-XDP_FCL GPU GOOD o APl ipiossinM*
1 XDP_DC2_ODD PWR EN L AT3 |sATA2GPR/ GPILCB6
1 —— (1 PD-PLTRST#)
1w qm-XDP_DC3_JTAG | SP_TCK - "KL IsaTAzcRr cpIcBT A2
(I'PD- PLTRST#) A4l
o120 20 14 12 11 _=PP3V3_S0_PCH GPI O 20 1 m—ITAG 1 SP_TDO > 2T IsLoanr G ces 23
20 14 TAG | SP_TDI - AW YY)
RAMCFQD: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H apITAG LS - SDATAQUTO/ GP1 089 o
R1475* R1474 R1473! IR1472 o2 14 W PWR EN_PCH "N ISDATAQUTL/ GPI 018 B2
10K 10K 10K 10K NOE AK3 BT
1/ 28W ?é‘éow 1/ 28W 250w XDP_DDI_M.B RAMEGL - SOTEEELST] SARasce) 545
201, 2201 201, 2201 53 49 14 cgry—SPI ROM USE_MLB > 2 lePicB7 BAL
- MLB_RAMCFG3 L6 [TACHus cPI 058 BcL
g BD1
2 MLB RAMCF&2 D3 ITACHS! GPI 089 vss| [B02
. 0 D SEL_PCIE L_USB_H Gi3 BD44
D m———-‘—; BS C'GO s (R & a5i%
= MB_RAMCE >0 TAGHY L0 BE2
BE3
BOM GROUP BOM OPTI ONS ‘ BE41 DL
- BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
=PP3V3_S5_PCH GPIO ;s
=PP3V3_SUS PCH GPIO 11125 a;
=PP3V3_S0_PCH GPI O 1 17 1420 20 ;1
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K 1 2 FW PMVE L 14 2
RIZTT 20K 5 \\an o 720w W 20T ppMUX_UC | RQ 14 79 02
RIZO6 10K 1 ,n/\72 >0 TF20W W 207 SMC RUNTIME SCI L 14 40
R O 1OK 1 2 5% 17 20W NF 20T w_ EN 14 82
R1489 10K 1mz o% 1720w M- 201 \EM VDD SEL_1V5 L 1w
RIZ95 100K & A1 o 1720w W 20T Xpp DDO_SSD PCIE SEL L .40
R O0 100K 1/\/\/\/2 S% 1720w LPCPLUS_GPI O 14 49 83
R1412 10K ZAAAL o% 1720w M- 201 j3TAG TBT TMS_PCH 1420
RIA92 10K 1, \A2 >0 T720W W 20T TRT GpSX_BID R 1o
RIZ9T 10K 1 A2 o 720w W 20T SMC WAKE SOl L a0
RI498 10K o \a\a72 o0 T20W W 291 oDD PWR EN L 1 SYNC_VAGSTER-CLEAN J45 SYNC_DATE=04] 26/ 2013
R1413 10K 2/\/\/\/1 5% 17 20W M- 201 JTAG | SP_TCK 1o 2 ————
RIA86 10K 12 % T20W W 20T 574G | SP_TDO v PCH GPI O M SC/ NCTF
RIZ99 10K 1 A2 o% 1720w M- 201 37AG | SP_TDI 1420
RIZ84 10K 1Az o 720w W 20T fw pWR_EN_PCH 102 I | 051- 0675 | D
R1493 100K 1 2 5% 1720W M- 201 gp| RoM USE MLB 1449 83 Appl e Inc.
/\/\/\/ 5% 17 20W NF 20T ® 6 O O
NOTE: GPI O70 pul | -up/ down on project-specific page NOT! CE OF PROPRI ETARY PROPERTY:
R1450 10K 1 /\/\/\/2 PCH A20GATE 14 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
R1455 1OK 1 2 5% 17 20W NF 20T PC." RG N L PROPRI ETARY P ERTY_OF_APPLE | NC.
/\N\/ o 14 88 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 20T | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 14 OF 119
. Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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OVl T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
o 1 _=PP1V05_S0_PCH VCC (7 & 11)
VCC: 1.312 A Max, 130mA ldle Y26 VCCADACL_5| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
AA24 VGA DAC Di sabl ed per SB
'g vss| P43
AA26 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MB1 CKPLUS_WAI VE=Pwr Ter n2Gnd
— = _=pp1 PCH_VCCVRM EDI .
D26 VCoVRM_BB44 VCCVRM  183mA Max, 68nmA Idle
Yo 5 =PP1V05_S0_PCH VCCI O FDI o
AE1s ] | vee z mj_l VCCl O 3629mA Max, 264nmA Idle
2520 vea of | ANBs
AE22 —— =PP3V3_S0_PCH VCC3_3_HVCMDS ., &
AE24 é R30 VCC3_3: 133mA Max, 3nmA Idle
AE26 vees_3([ Ra2
AGL8 E
2§2 pepsusi| Y12 o e
Yo =PP3V. PCH_ V! o
R1550 AI30 VCCSUS3_3: 261mA Max, 6mA Idle
PLACE_NEAR=R1550. 1: 2. 54nm 511 PLACE_NEAR=U1100. U14: 2. 54nm VCCSUS373( AI32
PPVOUT S5 PCH DCPSUSBYP 1 X'Ax2  PPVOUT S5 PCH DCPSUSBYP_R U14 |pcpsuseyp
NEK W BTHEG: 2 i Pt NRERWEIFES. 2 i Powered in DeepSx o 126
C1550 | LTSV T AGEET0SY 518 oomsusa( [ azs X NC
2
1 — XN =PP1V05_S0_PCH VCCl O e
== vea o AK20 | vco o 3629m Max, 264mA I dle
=pp1 PCH_ V! N
L AK26 { VcoVRM 183mA Max, 68mA Idle
veovrRM( | AK28 T
=PP1V5_S0_PCH VCCOVRM PCIE .,
P VCOVRM_BE22 [ vcovrRm 183nmA Max, 68nmA I dle
o
o117 15 _=PP1V0O5_SOM PCH VCCASW o Vool o AK18
VCCASW 670mA Max, 34nmA Idle uis & —PPIVE S0 PCH VOOVEM SATA
U20 — 17
2 < VOCVRM_ANLL [ vocvRM 183mA Max, 68mA 1dle
pS
w24
is b Vool o AK22
V20 VCCASW
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 4 AR22
AAL8 AT22
OVl T_TABLE
UI1100
LYNXPO NT
MOBI LE
FCBGA
o v _=PP3V3_SUS PCH VCCSUS USB (8 & 11) =PP3V3_SUS_PCH VCCSUS GPIO ., o
VCCSUS3_3: 261mA Max, 6mA Idle R24 R20 VCCSUS3_3: 261nA Max, 6mA Idle
R26 veesusa_3(| re2
R28 VCCSUS3_3
u26 veepsva_3| AL6 =PP3V3_S5_PCH VCCDSW 17 81
15 mA Max, 1mA ldle
— M4 lyss g DepssT| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: 6. 35mm
! 5 DLREETR RS 2 T
o117 =PP1VO5_SO_PCH VOCUSBPLL U5 lycousspLL = AEL4 - 1 C1580
2?2mA Max, 27mA Idle & vocs 3[ AFL2 =PP3V. BCH Vv ! e S "
s 17 _=PP3V3_S0_PCH VCC3_3_USB L24 lvoes_3 ~|AGL4 VCC3_3: 133mA Max, 3mA Idle 2 &%
VCC3_3: 133mA Max, 3mA ldle 0 402
o+ _=PPIVO5_S0_PCH VCCl O USB2 30 8 v of_Use =PP1V05_S0_PCH VCCIO GPIO o, 1
VCCl O 3629mA Max, 264nmA |dle v28 ] VCCl O 3629mA Max, 264nmA Idle =
V30 VvCCl O
Y30 8 VocSUSHDAL A26 =PP3V3RIV5_SO_PCH VCCSUSHDA ;; 50 o
vas 10m Max, 1mA Idle
NCx—=2_|pcPsus2
veesuss_3| K8 =PP3V3_SUS PCH VCCSUS RTC 17 81
: =PPVRT. PCH 11 12 o
. =PP1V5 SO_PCH VCCVRM CLK AF34 |\covru . oo 26 VCCSUS3_3: 261nA Max, 6mA Idle .
VCCVRM  183nmA Max, 68nmA Idle £ R
., PP1V05_S0 PCH VCC CLK F AP45 |voc o14 6uA Max (3.0V, room tenperature) c1533:| c1532 1 L C1531
??mA Max, ??mA ldle ocrrrc([ P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: 6. 35nrm 0.1UF -— 0.1UF -— L T0F
a1 17 _=PP1VO5_S0_PCH VCCCLK_SSC Y32 |vcooLk NLENE WDIEED 2 m %83“2_ 9% T T 10%,
VCCCLK: 306mA Max, 89mA Idle — NeEKVhEYF=0- 2 m 1 C1590 cERM cERM CERm
w1 _=PP3V3 SO _PCH VCCCLK3 3 M9 0. 1UF YPASS=U1100, AB; 6. 35mm
VCCCLK3_3: 55mA Max, 11nA Idle L29 2 AI12 =PP1V05_SO0_PCH V. PROC IO . wa ~ 38y aypassL 1 EYPASERUNDY, A9% i
&  verocao([aa ] 4mA Max, 2mA Idle o L TRGTE.
L26
Vo6 | | vocoLks_3 1
B2 315 veespl | ADL2 =PP3V3_SUS_PCH VCC SPI e
Va2 s 22mA Max, 1mA Idle
§ NOTE: Pin nane is VCC but really is 3.3V
w1 _=PP1V05_S0_PCH VCCCLK CLK135 AD34 P18 =PP3V3_S0_PCH VCC FUSE o
VCCCLK: 306mA Max, 89mA ldle voc([ P20 T ?2?mA Max, ??nmA ldle SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
AA30 TTTeE
) L1z =PP1V05_SOM PCH VCCASW - PCH Power
\,m{ VCCASW 670mA Max, 34mA Idle
o 1 _=PP1V0O5_S0_PCH VOCOCOLK_CLK100 AD35 R18 =PP1V05_SOM PCH_VCCASW - d} Appl e I nc 051- 0675 | D
w » _=PP1V05_SO_PCH VCOCLK_SSC100 AGg0 | | VOoCLK VCCASW 670mA Max, 34mA I dle o 5. 0.0
VCCCLK: 306nmA Max, 89nmA Idle AG32 — - o
= , N AWO =PP1V5 SO PCH VOCOVRM THRM ., NOTI CE OF PROPRI ETARY PROPERTY:
E VCCVRM 183mA Max, 68mA Idle FHEPRN AN PROPERIY G- APRLE | N, © THE
AE30 AK30 —PP3V3 SO PCH VCC3 3 THRM THE POSESSOR AGREES TO THE FOLLOW NG
[ = 17 81 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 15 OF 119
AE32 F vocs_3([ Aks2 | VCC3_3: 133mA Max, 3mA Idle {1 NOT TO REPRCDUCE R GOPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current data from LPT EDS (doc #486708, Rev 1.0). A e

8 4 6 5 4 3 2




SYNC NVASTER=CLEAN J45

TTILE

SYNC DATE=04/26/ 2013

PCH Grounds

OM T_TABLE
AL34 U11o0 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS e B2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 R44
AT17 | | vss VSS| g
AT20 T43
AT26 u10
AT29 U6
AT36 u28
AT38 u34
D42 u38
AV13 w42
AV22 U6
AV24 V14
AV31 V16
AV33 V26
BB25 V43
AV40 we
AV6 Wi
AV Y14
F43 Y16
AY10 Y24
AY15 V28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AALB UI100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) B31
AL Vss B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BD15
ACA4 BD19
AD14 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7
ADG D25
AD8 AV7
AE16 F15
AE28 F20
AF38 F29
AF8 | | VSS VSS| ['F33
AGL6 BC16
AG2 D4
A6 @
AG28 38
AGA4 Ga4
AJ16 ]
AJ18 HLO
AJ20 HL3
AJ22 HL7
AJ24 H22
AJ34 o4
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28
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6

4

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

PCH VCCCLK3_3 BYPASS

(PCH 3.3V CLK PWR)

o 15 =PP3V3_S0_PCH VCCCLK3_3

PCH VCCASW BYPASS
(PCH 1.05V NE CORE PWR)
o 15 .=PP1VO5_SOM PCH VCCASW

s 15 _=PP3V3_S5_PCH VCCDSW 670mMA Max, 34mA Idle
1 1 17221 172 1 Cl7501 1Cl751JiC1752
G 2 %@WT T G| %EW S E £ £
BYPASS=U1100. A16: 6. 35nm - .
= PYPASSZULIO0 BEBARs20iTbo. ELs\Z(gAg‘sganTooB\ygg-sg&a%m_ 2. 6. 35me PLA%B@R_E%_%%\&O@QSE%EH%O V20: 2. 54mm L

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
=PP3V3_SUS PCH VCC SPI

81 15 13

PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS

PWR)
o115 =PP3V3_S0_PCH VCC3_ 3 HVCMOS

Not docunented in EDS!

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
15 .=PP1VO5_S0_PCH VCC

Cl7261
0171(1)2/1 0. 1L§5 Cl17551 1 C1756 101757 lcnss
EAEO\Z/’z CAE ‘2/’2 10 2 e = 1=

BYPASS=U1100. AD12: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)
o 15 _=PP3V3_SUS PCH VCCSUS GPlI O

C1704 1

BYPASS=U1100. R30: 6. 35mm

PCH VCC3_3 BYPASS

(PCH 3.3V GPI O LPC PWR)

s 15 =PP3V3_S0_PCH VCC3_3_GPI O

C1728i

G»(
IS
N

-

=l

e

BYP; =UL1 12, 7mv
ASB%PUASSO—(EJll 08 Q%ll

PCH VCCI O BYPASS

Ea ?%sﬁgig'sguﬁﬂw AE18: 6. 35mT=

(PCH 1.05V PCle/ DM/ SATA/ USB3 PWR)

a1 _=PP1VO5_S0_PCH VCCI O

>l gﬁw
ASS=U1100. R20: 6 43052 BYPASS=U1100. AE14: 6. 35 Cll7060 ! ! Cl|:761 ! C&F?BZ ! C1763 C1764
BYP; = . 1 6. mn_ = mm ng/ [— Q/ f— g Q/ f— % %
PCH VCCSUS3_3 BYPASS ) PCH VCC3_3 BYPASS ) °x Efz 2 g”' 2 g”' 2 g”' T g”'
(PCH 3.3V USB2 PWR)

(PCH 3.3V SUSPEND USB PVR)
s 15 _=PP3V3_SUS PCH VCCSUS USB a1 15 =PP3V3_S0_PCH VCC3_3_USB

BYPAS!
PCH VCCCLK BYPASS
C1706 1 Cl7301: PCH VCCUSBPLL BYPASS (PCH 1. 05V SSCL00 PWR)
£ 0. 1UF (PCH 1. 05V USB2 PLL PWR) )
ci \/’I e o ss
202 402

BYPASSZUL100, AKLS g{r;ﬁgSE"U;m A632:8- 35T 3058, 7255
oAy AMLS: 6. 35"'"

—pPpP a1 15 _=PP1VO5_S0_PCH VCCCLK SSC100
1VO5_S0_PCH VCCUSBPLL =PP1V0O5_S0_PCH VCCCLK_SSCL100
BYPASS=U1100. R26: 6. 35mm

BYPASS=UL100. L24: 6. 35mm Cl17701 Cl776 1| C17771
= PCH VCC3_3 BYPASS N ol e T
- W
BYPASS=U1100. U35: 6. 3%mn 0 L

PCH VCCSUS3_3 BYPASS .
(PCH 3.3V SUSPEND RTC PVR) (PCH 3. 3V THERVAL

PWR)
=PP3V3_S0_PCH VCC3_3_THRM

o s _=PP3V3_SUS PCH VCCSUS RTC o s |
= BYPASS=U1100 6.
- Bﬁg = ff . 1 6.
C17081 C1732 1 PCH VCCl O BYPASS AES2PTEE, acso: 6 3smm |
1UE . (PCH 1. 05V FDI PWR) =
i 2 ci V2 o 15 =PP1VO5_S0_PCH VOO O FDI PCH VOCCLK BYPASS
i (PCH 1. 05V DI FFCLK PWR)
BYPASS=U1100. K8: 6. 35mm BYPASS=U1100. AK30: 6. 35mn C1772 1 s 15 _=PP1VO5_S0_PCH VCCCLK_ CLK100
) PCH VCC BYPASS ) 1 %’ C1778:
(PCH 3.3V FUSE PWR) &y 2 1E
s 15 _=PP3V3_S0_PCH VCC FUSE BYPASS=U1100. AN34: 6. 35nm 8% VP
= 0,

C1734 i PCH VCCI O BYPASS BYPASS=U1100. AD35: 6. 35mm

(PCH 1.05V USB2 PWR) =

gé g7)2 o 15 =PP1VO5_S0_PCH VCCl O USB2 PCH VCCCLK BYPASS
402 (PCH 1. 05V DI FFCLK135 PWR)
BYPASS=U1100. P18: 6. 35nm C1774 1 s 15 _=PP1VO5_S0_PCH VCCCLK CLK135
c%ﬂ; 2 C17180 1
BYPASS=ULL00. UB0: 6. 35mm | e 2

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

PCH V_PRCC _| O BYPASS BYPASS=U1100. AD34: 6. 35nm
(PCH 1.05V CPU I/ F PWR) =

o 1915 .=PP3V3R1V5_SO_PCH VCCSUSHDA o _=PP1V5_S0_PCH VCCVRM o 1514 _=PP1V0O5_S0_PCH V_PROC | O ?%4 VlcCGOS\Ij g\s((p:AgaR )
183mA Max, 68nmA Idle .
C17101 2 =PP1V5_SO_PCH VOCVRM BIAS — | w15 _=PP1V05_S0_PCH VCCCLK_SSC
0/ 15 =PP1V5_S0_PCH VCCVRM FDI — Cl17851 1 Cl786 1C1787
C; . =PP1V5_S0_PCH VCCVRM USB3 _— | === %3 V, =% F C1782 1
s =PP1V5_S0_PCH VCCVRM PCIE _— %Fy' 2 2 Bl i
BYPASSSUL100. A26: 6. 35mm s =PP1V5_S0_PCH VCCVRM SATA — 0 ey 2
= s =PP1V5_S0_PCH VCCVRM CLK _ — BYP 0 2 _ 402
 =PP1V5_S0_PCH VOOVRM THRM — | ABVPASEY ?Jllolos\éissgs%?g'&mu: 6. asmml BYPASS=UL100. AA3O: 6 35mnT
CRI Tl CAL
C117040 . OVl T_TABLE PCH CLK VCC BYPASS
628% T (PCH 1. 05V CLK PLL PWR)
XRE 2 o _=PP1V05_S0_PCH VCC CLK R1Z90 4. 7UH 170MA- 0. 3210HM PPlVOSSOPCH VOC CLK'E .
BYPASS=U1100. AF34: 12. 7nm ??mA Max, ??mA Idle 2 V05 SO PCH Yoo CLK R 0603 VCLT—I 05V >
- bt NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 12}2’% ig\g'f
11350022 1 | RES FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5K
BYPASRALL 0105 ek ™5
SYNC VAGTER-CLEAN J45 SYNC_DATE=04] 26/ 2013
e
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8 14 6 5 4 3 2 1

Extra BPM Test poi nts wwees PPV o so cu . Merged (CPU PCH) M cro2- XDP o 1 =PP1V05_SO_CPU_JTAG
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> 17, 71802 XDP_CONN Use with 921-0133 Adapter Flex to wowe XOP CPUTDO  RI1B20 51 1, p2
XDP_BPM L<3> 1r° s 15 _=PP1VO5_S0_CPU JTAG J1800 support chipset debug. NEARS R g
e M2 ==2=4am TP1803 DF40RG- 60DP- 0. 4V R1823 51
o —XDP_BPM L<4> i"p’ T b1 804 1R1830 st oo o XOB_CPU_TOK St R sV M\ st zow—w—zor
- P6 150 62 ™\ 61
s s T XDP_BPM L<5> 1™ TP1805 50%, U XDP
=y el — e XDP_CPU_TRST L R824 51 2/~ 1
s s XDP_BPM L<6> TP1806 462 Il S PLACE NEARE 500, W63 28~ V VNV 55T 20w 20T
TP-P6
5 XDP_BPM L<7> 5 83 6, XDP_CPU PREQ L OBSFEN AQ ~—— " LR OBSEN_C0 CPU CFG<17> . ) ’ =
M—==—=————=> TP1807 . Sg XDP CPU PRDY L CRSEN_ AL - gg o= CRSEN C1 CPU CFC=16> %S - TDI and TMS are terninated in CPU.
- ~——- L
o > CPU_CEG<0> BsSDATA A0 | T eg 100 0Ts o o1 | caspatA co CPU_CFGe8> Ju—
s o [my_CPU_CFG<1> OBSDATA_A1 =20 01l _oms OBSDATA_C1 CPU_CFG<9> ame e
14 00 13
s o [y CPU_CFG<2> COBSDATA_A2 —— 90015 omp OBSDATA_C2 CPU_CFG<10> ame
s 55 o [y CPU_CFG<3> OBSDATA_A3 -— ;g 00 1; -— OBSDATA_C3 CPU CFG<11> ame s
1
v o - XDP_BPM L<0> OBSEN B0 - 22 gg 21 o OBSEN DO CPU_CFG<19> ame =
v o m_XDP_BPM L<1> OBSEN B1 =200l s OBSEN D1 CPU_CFG<18> ame =
T 28 5 ol25 il -
s o [y CPU_CFGe4> OBSDATA_BO —t— 2200127 ot OBSDATA_DO CPU CFG<12> am -
s o [y CPU_CFG<5> OBSDATA_B1 — 22 00 29 — OBSDATA_D1 CPU_CFG<13> ame =
1
<OP s o [y CPU_CFG<6> OBSDATA_B2 -—a gg 33 omt OBSDATA_[? CPU_CFG<14> ame
s CPU PWRGD R1800 1K 1 , o o > CPU_CFG<7> OBSDATA_B3 =00 0% ot OBSDATA_D3 CPU_CFG<15> ame e
D—= """ P ACE REARED0500. F50; 2. 5amm— VV\V"—5%Trzow— 20T EC D Eid
DP XDP_CPU VCCST PWRGD PWRGD HOOKO T Db ECHIP L TPCL K/ HOOKA NC
o0 a0 12 PM TN L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 2001 o | TPCL K#t/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54nm 5% 1/20W M- 0201 VCC_OBS_AB 4o 23 VCC_OBS_CD XDP
XDP » @m—CPU_PVR DEBUG HOOK2 000145 o RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12 20 21 0
o5 10 10 12 gry PM PCH SYS PWROK R1804 0 1,082 XDP_SYS_PVWROK HOOK3 800 DBR#/ HOOK? XDP_DBRESET_L 010 00 VN R 500 e 2. same
5% ITI8W ME-TF 402 52 5 o4 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
. =SMBUS_XDP_SDA SDA -— 51 o DO XDP_PCH TDO v
+E2 =svBUS XDP_saL Sl MRGE7 e R TRSTn XDP_TRST L e
0 1 11 @ XDP_PCH TCK TCK1 - 005 - DI XDP_PCH TDI [ 1 50 0
00 o2 10 o qm XDP_CPU_TCK TCKO - 00l - VG XDP_PCH TMS oD 1 w0
— 60 59 XDP_PRESENT#
o o = CRI Tl CAL
C18041| |\Ris31 C1800: T~ 1 801 1 1806 T
0.1k I U1K 0. 1UF L 64 (M)-88 L §UF L F 91840 o
S s 1k 612, é/ = 0%, = 0%, DMNSLOGVK- 7
2 6 2 2 2 -
CERV BT 2%%“\4\/ CERV BT 51850847 S61t o So1t *oR —I- g
L 1 =) RS W ) XDP_CPU_TDO ams 1o 5 o
L L AR > ~
XDP_CPU PRESENT_L CRITI Xcg'l;
91840 N
DMNSLOBVK- 7 —o
SOT- 563 §§
O[3 [» XDP_CPUPCH TRST_L
| = mm © = MAKE_BASE=TRUE
R G — XDP_CPU TRST L [+ 10 05 o0
XDP
842
DNNSL%VK—? o
PCH XDP Si gnal s L Non- XDP Si gnal s _ sl I
= X0 DAQ_USB EXTA OC L R1890 SHRT 1\ 2 s ExTA OC L . CPU JTAG I sol ati on _S[R] XDP_CPU_TDI o o o
s RI895 SHORT 1 2 o 19 0 - M
% XDP_DA3_CAMERA PWR EN RI893 SHORT 1\, N NONE WO 20T CapERa PR EN 1338 s _=PP5V_S0_XDPJTAG SOL CRI Tl CAL
15 qom—XDP_DBO_USB_EXTB_OC L R1894 SHORT 1 2 B EXTB L . » =PP3V3_S5_XDPJTAG SO XDP
1 mm—XDP_DB2_SD_PWR EN R1896 SHORT 1 ,n\p’2 SD_PWR_EN oD 12 70 8 91842 N
1+ @o—XDP_DB3 SDCONN__STATE _CHANGE L R18 Q7 SHORT 1 ,"\p 2 NNE NONE NNE 201 SHOONN STATE CHANGE L am DMNSLOGVK: 7 —15—¢
+ o> XDP_DCO_DP_AUXCH I SOL_L RI872 SHORT 1,pp2 o 0 = 1 OPAUXCHISOL L mus C18451 o ‘R1845 —?
D XDP_DC1_SATARDRVR _EN MAKE_BASE=TRUE  — SATARDRVR_EN o - 0. 1}%%:: UlVé‘iZS S o — — o[ 3T o XDP CPU TNS oD - 5 o
,A XDP_DC2_ODD PWR EN L SRE  — oD PWR EN L o - xor ghidh 2 ,1845 i —NEARE swrsvma—-{ g =
D DP DC3_JTAG | SP_TCK RIB/5  SHORT 1 2 JTAG | SP_TCK o 01 SOT891 2
1 @m XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 3\ 2 NONE NONETNONE 20T oo pCl E SEL L am = 0 65 10 10 [y ALL_SYS PWRGD 2a I'> Y|4 XDP_JTAG CPU I SOL_L
1 XDP_DD1_M.B_RAMCFGL MAKE PASE=TRUE __ — M.B_RAMCEGL 2 s Line Na5 « =PP1V05_SUS_PCH JTAG
O DP DD? ENETSD CLKREO L “TRE  — ENETSD CLKREQ L % ne N ne
" @@ XDP_DD3_AP_CLKREQ L RIS SHORL 12 AP_CLKREQ L am o = = o «OP
. CH_TDO §§Q 51 2, An
PCH XDP Si gnal |sol ation Notes: s XOP_PCHT = e - q

* Qut put’
’ Qut put’

non- XDP signals require pulls.
PCH/ XDP signals require pulls.

R187x and R189x shoul d be pl aced where
signal path needs to split between route
from PCH to J1850 and path to non- XDP
signal destination (to minimze stub).

Unused PCH XDP Signal s
[eim XDP_DA1l_USB EXTC OC L

‘o TP1810

TP-P6

1B @D XDP_DB1_USB_EXTD OC L
1@ XDP_FCO_HDD PWR _EN

‘o TP1811

TP-P6

1@y XDP_FCL_GPU_GOCD

‘o TP1812

TP-P6

‘o TP1813

TP-P6

5% 17 20W M- 20T

XDP
w10 1 _XDP_PCH TDI R1861 51 2, a1
- — B N mm

XDP
o 10 12 _XDP_PCH TNS R1862 51 2, 1
- | = . H mm 5% 17 20W NF 20T

XDP
o 10 12 _XDP_PCH TCK R1866 51 - 1
= . H mm 5% 17 20W NF 20T

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013

CPU & PCH XDP
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PCH PWROK Gener ati on PCH Reset Button

o =PP3V42 G3H PCHPWRGD

r w10 =PP3V3_SO0_SB_PM
E}({Agsfr):(lleSO: 5MV
s 10 _=PP3V3_S0_SB _PM 1 __ PM PCH APWROK o
; [ —  PM PCH PWROK oD
20% - - 12 83 88
R1950* 2 %;ém NO STUFF WF: Do we need this? VARE _BASE=TRUE oD
2.0K R1947'| |?’R1948
wip 92 29
402, . 7%}/‘%3@8@/ 5505 1;;54\? ;lzziw CKPLUS_WAI VESUNCONNECTED_PI NS
5 65 a0 10 ry—ALL_SYS PWRGD 1 2 1 74LVC2Q08GT/ S505
' (19507 PM S0_PGOOD 5 - SOT833 R1949
s mm—CPUVR_PGOOD 2l s/ 2 1040 03 a0 ’
4 402

2SI LK_PART=SYS RESET

£ CKPLUS_WAI VE=UNCONNECTED_PI NS

41 40 30 20 [T, SMC _DELAYED PWRGD

NOTE: ALL_SYS PWRGD nust renain |ow until at
| east 5ms after all rails are valid.

PCH ME Di sable Strap

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.

Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
PCH 33MHz C ocks - =PPSV_S0_Pa

R1955 'R1920
22
5 11 [T LPC CLK33M SMC R 1 2 LPC CLK33M SMC oo w0 5 100K
PLACE_NEAR=UITO0. D4476. 35mm 5% ?7/“2UW
1/ 20W
i R1956 Q1920 2261
o 1 LPC CLK33M LPCPLUS R 152 2 LPC CLK33M LPCPLUS P D'\"\B'-OGVKg7 SPI _DESCRI PTOR_OVERRI DE_LS5V
] = B T6. 35mm 53 SOT- 563
R1959 %" o117 15 _=PP3V3RIV5_SO_PCH VOCSUSHDA TET g
22 a < SPI _DESCRI PTOR OVERRI DE
88 11 P K33M P P K33M PCI I N 11 8
fans CH CL K33 7OQ_JT . - mnlAsA%Az CH CL K33 Cl oD 1 w8 =1 .
%" 920 |2
201
OMBLEI2 7_] =
sor-563 | Kh
1
s . 11 88
a0 y—SPl _DESCRI PTOR OVERRIDE L |
System RTC Power Source & 32kHz / 25MHz C ock Gener at or
VDDl O 25M A: SB power rail for XTAL circuit. —
VDDl O 25M B: Canera power rail for XTAL circuit. . Ool?ljl\-/%AeTII(B SY?/C'B'Aﬁ_ (300- ohm & 10uF RQ)
VDDI O 25M C: Thunderbolt power rail for XTAL circuit. No Coin-Cell: 3.42V G3Hot (no RO
NOTE: VDD_25M nust be powered if any VDDI O 25M x i s powered. . =PP3V3 S5 SYSCLK
Coi n-Cell & G3Hot: 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5
No bypass necessary
GreenCl k 25MHz Power s _=PP3V3_S4 SYSCLK
SB XTAL Power o _=PPVDDI O SO_SBCLK
Camer a XTAL Power s _=PPVDDI [= ~ e 3
TBT XTAL Power ¢ EPRVIDLO TBILG (LK 2 ] VBAT and +V3.3A are
B internally ORed to
NOTE: SLG3NB148A provides slow rising C1924 1 C1920 :| C1922: C1902: > create VDD _RTC _OUT.
edge on 25MHZ_B when powered from 0. 1UF - T0.17UF - T01UF - 1UF —— 1 -
1.5V VDDIO  Red d R d by p— by p— by p— % uU1900 +V3. 3A shoul d be first
. woo ge al so o0V Iov Iov 8 i -
conpl i cates VDD 25M power, forcing cei 2 cei 2 cei 2 ook 2 SLGSL\IB}\?BCV avai | abl e ~3. 3V power
at |east S4. Both issues to be R caL to reduce VBAT draw.
addressed in upcom ng part 11 i oE 25M A 32. 768K| 12 SYSCLK CLK32K RTC 1187
(SLG3NB148C) . = 6 IvicE_25M B
14 lvi cE 25M C 25M A9 g SYSCLK CLK25M SB oo e
R1905 25M B[ & g SYSCLK CLK25M CAVERA fom s o
X2 25M | 15 Y. K K25M TBT 28 87
CRI Tl CAL X1 —=PPVRTC &B_OUT
Y1905 vout| L g ¢ For SB RTC Power
\:@(XNC 3.2X2. 5MV SM o0 ap THRM
‘T NC 25, 000M-z- 20PPM 12PF- 85C Fsw P 1 (1:&':910 SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
APN 19750480 2402 NEIEI R p— TILE -
| SYSOLK_CLK25M X1 —I;EOE%YA Chi pset Support

NOTE: 30 PPM crystal required

d} Appl e | nc. 051- 0675 ID
< e 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 119
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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RIO SD Card Reader Support LCD HPD | nvert er Pl at f orm Reset Connecti ons

oz =PP3V3 _S4 SMC (Pull-Up on CPU Page)
] DP_IG A HPD_L Unbuf f er ed R2081 — LPC RESET L —
oD 55 2116 12 PLT RESET L 1 2 — LPCPLUS RESET L 10 8
'R2041 (D WARE BASESTRUE TRKE “BASESTROE = — — 10D
470K o1
% ey R2083
2750w 402 33
i ) 1L ARA 2 SMC LRESET_L o
2201 5%
oD DP_INT IGHPD 4 R2071 s
DFNL006HA- 3 1 2 i PCA9557D RESET L
SYM_VER 1 > ANANA oo 22
DNNSL%\(/)K‘}? 16w
SOT- 563 Mjb%': R2872
E IAAA 2 DPMUX LRESET L oo
o 0
- @—-{S"’C EVE_SDOONN L Rl = « =PP3V3_S0_RSTBUF Buf f er ed it
£ 402
» _=PP3V3_S3_SDBUF B - CRI TI CAL
5
TC7SZ08FEAPE 1 \msgs{kgleos Rz O 8 5
e 2U20894 TR RS BUF L f N 2 _SSD RESET_L oo =
SDCONN_STATE_CHANGE L 1 R2091 o
w @p-2ONN STATE CRANGE L R2080
o om P 1| RIO SDCONN STATE CHANGE L | e HDM HPD pUI | - down C2080 > ? 100K L 1AAA2 02 CAM PCI E RESET_L o = |
1 . — %
CgOﬁy%_ From Rl O Connect or B Al 8w R2088
- 402
. N?,;%% > . 402 1 2 AP RESET L oo =
= 5%
£ 1 R2887 oW
= 1 2 402 TBT PCIE RESET L rrmy2

Flexible 1/0O Ali ases

SD Card Reader is always USB3 in this inplenentaton.

13 USB3RPCI E_SD _D2R P — USB3 SD D2R P 78 83 88
13 USB3RPCI E_SD D2R N — USB3 SD D2R N 78 83 88
13 USBSRPCIE SD RD C P — USB3 SD R2D C P 78 83 88

o > USB3RPCIE_SD R2D C N — USB3 SD R2D C N oy o ss se
Fl exible 1/0 Configuration Strap

Must pull signal correctly even if always USB or PCle

o SEE S0 PTG Redwood Ri dge Support

RR output is open-drain, no isolation necessary

RAMCFGL: L RAMCFG2: L RAMCFG3: L
R20112K1 11RK2013

o1 20 20 14 12 11 _=PP3WX P
201, 2201

PCH 33MHz C ock for DPMJX Red d Rid ITAG | sol at |
msce eruison. w6 smF2057 eawoor. .9 of . and noo, At on GPlO ditch Prevention

| P K33M DPl 2 LP K33M DPMUX 7 !
_BASE= 5% Isol ation ensures no | eakage to RR or PCH
o 11 TP_PCl K33M 2 — 1120w U2060 supports |/ O s powered when VCC=0V o120 20 14 12 11 _=PP3V. P |
201
o120 28 _PP3V3_TBTLC
o1 20 20 14 12 1 _=PP3V3_S0_PCH GPl O CRI TI CAL |8 1 C20u1F3
R2061'| ['R2062 ['R2063 v , woso| T2 zeg%wm
Cgolsug 1 . 1,23"‘,/\'} ?,%QUW ?,%QUW TBT_PWR_EN nust be high for JTAG Progranmm ng 503333 0301
BT v 25, [ .5 55 = o D TEL PR EN a3 vi—JTAG TBT TCK gy =
o U2060 Pul I -up val ues TBD OO _IBLPWR EN PCH 5|0 £ yolo | TBT PUREN gy
L QWHAARSOTORER 05 9 10 12 [y LPC_PVWRDVN_L ol @
GS3 Connector Support - JIAGTELTUS PO 3 yih 27 | L JTAG VT TNS g @
4 o
. TAG ISP T 2 3y 3A[ 6 TAG TBT T 20 ]
DEVSLP not supported on LPT-H ap—1TAG ISP TDO @, JTAG DO formy
14 JTAG | SP_TDI 3[2A 3~ 2Y5S JTAG TBT_TDI 28 1
. 1> s =
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013

T

Proj ect Chi pset

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

| SOLATE_ CPU_ MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.

n 1
CPUVDDQ EN = (I SOLATE_CPU_MEM L + PM SLP_S3_L) * PMSLP_S4_L VEM SO PGOOD' for CPU
MEMWTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = !'| SOLATE_CPU_MEM L + CPU_MEM RESET_L bPaVE S5 CPU PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
w0 75 65 10 97 55 10y PM SLP_S4 L » SPRV3 S5 CRUVOCIDR PM_MEM -
CPUVEM SO 'R2122
IR2105 _ 10K 5  CRITICAL
T0K = 1000 SPPIVORIV3S_S0_CPU o > | Q120
LAY . 42" - DVB53DOWV
5LF R2120 | [ SOT- 563
2 274K PMMEMPVRGD L 2lc {7
CRI TI CAL M =N o WL CRI TI CAL %
o _=PP3V3_S3_MEMRESET CPUI\/Er\ﬁ[_ 8’% 402 p3 0
CPUVEM SO (ol MEMPVR DIV £ DVB53D0LV >
R2 E‘O%JKl DNNSL%XT‘-(QGZ_]H- . %& SOT- 563 1
25 H Relz1 C2120: 4
LB " s a0 0. 047UF ——
ab5 2[GT"' S 1/ 16W Y1
’ CPUVDDQ EN L ' Mﬁbgz X5R- 84‘155\2'6' 2
CRI TI CAL 1 orTicA
CPUI\/EI\EI_S(()) ol do A 105CPUNEM so
DM\BL%VK- 7= o~ LO6VK- 7 =
sor-563 | Kh > | Sor-ses
1 t—
s[gs 7 1S s
« o> SOLATE_CPU_NEM L L PMSLP S3 L 12 10 05 52
CPUMEM SO
= '<R2110
10K
5%H‘B'\év
2 -ZL
MEMVIT_EN
o122 =PP5V_S3 NMEMRESET CRI Tl CAL ————————{D* CI
Fomnse | MEMVTT anp
CPUVEM SO CPUVEM SO s 2a 29 [ Ensures CKE signals are held low in S3
R2115 R2102 sor-563 | Kh
10%50 10%50 1
1 1
M:zb}zé/z Mib}z@; 2[c¥ st o =PPVTT_SO_VTTCLANP
CRI TI CAL MEWVTT EN L CRI TI CAL
CRI TI CAL CPUVEM SO = CPUMEM SO 75mA max | oad @O0. 75V
CPUMEM SO g2100 {2k 2Dy 1%0 Vi 7 60MA max power
@115 DMBLOEYC T | i u\_w.sssoe -
sor |£306VK$7 H & CRI TI CAL
-5
2[5t sl o 2 _=PP5V_S3_NEMRESET cpqur\iE?% ok
NO_STUFE S[RT Jo L PLT RESET L rmuiozoss CPUVEM SO Y |
G 1 Reigh| et |k
10% = 1/ 18W
*ik 2 =PP1V5_S3_NEMRESET ., LA 2 [ st
ORI T1 CAL CRITI CAL VTITCLAMP_EN
) CPUMEM SO
NO_STUFF
v A e C2151 1
sor-563 | Kh 0. 001 ——
H CERYA 2
) MEM RESET_L gy 25 20 25 2o s[cs e
o 50 [y =DDRVTT_EN
Step | | SOLATE_CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MVEM RESET_L MEMWTT_EN |CPUVDDQ _EN
0 1 1 1 1 1 CPU_MEM_RESET_ 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
83 4 0 0 1 1 % 1 0 1 SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
5 0 1 1 1 0 (*) 1 1 1 s
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Support
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Ap | | 051-0675 | D
pl e Inc.
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPI O ® 6.0.0
. . . . NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE | NECRUATL O CONTAI NED. LEREL N 1 S THE
transition. Rails will power-up as if fromS3, but MEMRESET L will not properly assert. Sof t war e T e o o e e 21 OF 119
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e e 1T I WHoLE R PART
IV ALL RI GHTS RESERVED
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Page Not es CPU- Based Mar gi ni ng o e VREEDO A L S VRef Dividers

?":,"3,[333'3' ggef,RrEﬁﬁ/;g\‘ed by this page: FETs for CPU isolation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardless
. —PPDDR S3 NEMVREF CRI TI CAL R2225 EN RC' s to avoid drain glitches DDR\Z/EEF_DAC of margi ni ng option. 1R2221
. — . . . 2 100K, vREFMRGN DO A EN RC N © 22 M K
Signal aliases required by this page: 2 o MEMRESET 1 SOL_ LS5V L ~ LO6VK- 7 DORVREE DAC N DDRVREE DAC O SorSes PLACE_NEAR=C2220. 1: 2nm 1/ 16W
- =1 2C_VREFDACS_SCL O | sor-563 SO 18w ook 1 = R2223 i
- =l 2C_VREFDACS_SDA -3 R2201 M LF 3 5 ACE_NEAR=R2223. 2: 1mm
— — 100K 0. 10F o] T8To 1 2 PPVREF S3_NMEM VREFDQ A
- =1 2CPoros57D Sa g CPU_DLUMA VREEDQ T3 vl T SN vee— et e
- = - © CERM 0 | =| 20 1mm N .- . mm
| 2C_PCA9557D_SDA | MR i e I @275 pn 6 g 55201
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 1K
- DDRVREF_DAC - Stuffs DAC margining circuit. 1 = PLACENEAR=Q220. 6: 2mm 1716w
CRI TI CAL = 1 8:_2022%& Maoh,
N 260 CPU MEM VREFDQ B | SOL T %,
o] DMNELOGVK- 7 DDRVREF_DAC CRI TI CAL 2 XBk ceRM R2220
5t RZ&&D e -¢ MEM VREFDO A RC 1249, 'R2241
o » r—CPU_DI MVB_VREFDQ ol T4 Te 1 2 VREFMRGN DQ B EN RC ~ %NSLOGVK_ 7 Vish Tae
3 I DDRVREE DAC A DDRVREE DAC U] SOT-E83 PLACE_NEAR=C2240. 1: 2nm 1/ 20W L wisw
R2§021 o C2245 1 -3 R2243 201 B 24IQI%ACE NEAR=R2243. 2: 1
NOTE: CPU DAC out put step sizes: 402 A ool Ry
100K 0. 10k o] T3 1 2 PPVREF S3_NMEM VREFDQ B
L 4132 & oomy ber step 20 i 2 - l_u_lw 5% PLACE_NEAR=R2241. 2: 1nm N-NECK-W DTH=0: 3 nm B
CERM 0 - | — | .20 N - .
DDR3L (1.35V) 6.99nV per step CRI EIZC(‘),AL 2'6"1:2 TS @265 pin 6 1/2’\ZF?W R224 21
< LOBVK- 7 PLACE_NEAR=QR260. 6: 2. 54mm ) 1K
[V) 2 = PLACE_NEAR=Q2260. 6: 2nm 1%
: SOT- 563 L A b
. 402
+ > CPU_DI MM VREFCA ol T8 CPU_NMEM VREFCA A | SOL T Qg 22F :
< ® 5R- CERI
NOTE: CPU has single output for I—“—l DDRVREF_DAC SRIS:?T/:QCE:QLDAC 8361 R2242%0 .
VREFCA. Split into two R2265 58— M VREFDQ B 120Nz R2261
signals for independent DAC 1 2 VREFMRGN CA A EN RC o %NS a 1% 1%
by o LO6VK- 7 PLACE_NEAR=C2260. 1: 2nm  1/20W /56w
mar gi ni ng support. Wen CRI TI CAL DDRVREF_DAC 1w DDRVREF_DAC & | SOT 568 y o M = ME- LF
DAC mar gi ni ng VREFCA ensure - 260 R2207* ME-LF C2265 1 < R2§63 282 AcE_NEAR=R2263. 2: 1nm
| SOLATE_CPU MEM L is | ow o7 INBLO6VK- 7 100k 0. 1K ol T8 1 2 PPVREF S3_NVEM VREECA A . o
to renove short due to CPU. = 1/2§/¥v cHRm 2 ¥ " 5w PLACE_NEAR=R2261. 2: 1mm N-NECK-W BTH=0. 2 mm
o TZTo 201, 402 w R2262*
N MR = PLACE_NEAR=QR220. 3: 2mm )
DAC- Based Mar gi ni ng CPU MEM VREFCA B 1501 =5 2
X5R- CERM
oMT DAC sets vol tage | evel, PCA9557 & FETs enabl e outputs REF_DAC SRIS:?T/:QCE:QLDAC 0201 R2242(30 N
and di sables nmargining after platformreset. R120208K5 265~ M _VREF A IAANN2 1RK2281
o =PP3V3_S3_VREFMRGN Rez2ls .1 2 VREFMRGN CA B EN RC o R265 7 1% H
: 2 pPP3V3_ S3 VREFMRGN . DDRVREF_DAC 5% DDRVREF_DAC Of | sor-5e3 PLACE_NEARSC2280. 1:2mm  1goW ey
NoNE —W BIFEG: 3 508t VEW C2285 1 E3 R2283 201 2492 - .
NNE VN RECR WD mm R2208 hob 5 ACE_NEAR=R2283. 2: 1mm
s\ 3.3V DORVREE DAC DDRVREF_DAC TooK 0. 18 ol T3 ]e 1 2 PPVREF _S3 _IVEM VREECA B ;. 2 o
C%QZ%('; L L 8:21%91 1/2§/¥v a2 R R 56, PLACE_NEAR=R2281.2: 1mm M NERECR-W BIFEG: 2
) T 10% 201, 402 M R2282*
&3V 2 2 &3 er CRI TI CAL — PLACE NI 260.3: 2 1K
402-LF 0201 o DDRVREF_DAC 1 (Al 4 RSs) = ;| sz EAR=QR . 3:2mm 1/1%%
VoD = DDRVREF_DAC 1 50250 205,
+» =1 2C VREFDACS SCL 6lscL U2200 vour 1 VREFMRGN DQ A R2226 332 1 2 VREFMRGN DO A RDIV R22x6 pin 2: T, 9%
wq@_=1 2C VREFDACS SDA hson N voursl2 VREFMRGN_DOQ B R2246 332 1 2 VREFMRGN DQ B RDIV PLACE NEAR=QR225. 1: 2. 54rm  |” 353 = R2280
o T9% 17 16W MF-LF 402 PLACE_NEAR=QR225. 4: 2. 54mm M VREE B 124. 92
90 ® vourds VREFMRGN_CA_AB R2266 332 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR265. 1: 2. 54mm N
Addr =0x98(WR) /Ox99(RD) | 10y & vourps VREEMRGN_MEMW/REG FBVREE | _R2286 332 1 2 _VREFMRGN CA B RDIV PLACE_NEAR=Q2265. 4: 2. 54mm vEw L
1% I17'16W MFLF 402 201
GN\D
3 NOTE: MEMVREG and FRAMEBUF share
a DAC out put, cannot enable
both at the sanme tine!
1 =PP3V. VREFE —
) b CRITI CAL
DDRVREF_DAC
CRI TI CAL C2205 : DDRVREF_DAC
DDRVREF_DAC | DORVREE DAC 0. 1UF
C2202 » o — 510 2204 DDRVREF_DAC
0. 1UF —— el CERM: XBR 2 e 1 1
6.9% 5] w2201 0201 N R3232214
CERVESER 2 PCASEST 1 a VREFMRGN MEMVREG BUE 153 2% DDRREG FB o =
FNooy Pole sne - =] /8w
3|0 p1l7 VREFMRGN DQ A EN Moz
Addr =0x30( WR) / 0x31( RD) a1 p2lo VREFMRGN DQ B _EN
5|n2 pal10 VREFMRGN CA_A_EN
pal 11 VREFMRGN _CA B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI Tl CAL
s =1 2C PCA9557D SCL 1lscL po| 13 VREFMRGN_FRAMEBUFE_EN DDRVREF_DAC DDRVREF_DAC
B @ =1 2C PCA9557D SDA 2[spa L EVNS R2213
100K U2204
THRM RESET* (15 59%
PAD _GND 1/ 200 MIZG253
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN FRAMEBUF BUF
wat chdog wi | | di sabl e mar gi ni ng. DDRVREF_DAC
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % cw
CKPLUS_WAI VE=unconnect ed_pi ns VF- LF
20 o PCA9557D RESET L CORVREE_DAC L5
R2215*
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
1/ 20w
. M=
DAC Channel : A B c c b 2012 SYNC VAGTER=CLEAN 945 SYNC DAIE=04/ 20/ 2013
PCA9557D Pi n: 1 2 3 4 5 =
DDR3 (1.5V) DDR3L (1.35V) DDR3 (1.5V) DDR3L (1.35V) = DDR3 VREF MARG NI NG
Noni nal val ue 0. 750V (DAC: Ox3A = 0.747nV) 0.675V (DAC: 0x34 = 0.670nV) 1.500V (DAC: 0x74 = 1.495V) 1.343V (DAC: 0x68 = 1.341V) NOTE: DDR3 assunes TPS51916 supply with 10.0k/49. 9k di vi der d} Appl e I nc 051-0675 | D
Margined target: | 0.300V - 1.200V (+ - 450mV) 0.275V - 1.075V (+/- 400mV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/- 400nV) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider ® 5.0 0
DAC r ange: 0.000V - 1.508V (0x00 - 0x75) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 3.004V (0x00 - OXE9) 0.000V - 2.707V (0x00 - 0xD2) NOTI CE OF PROPRI ETARY PROPERTY:
Mar gi ned range: 0.299V - 1.206V (+/ - 453nV) 0.269V - 1.083V (+/ - 406nV) 1.199V - 1.801V (+/ - 301mV) 0.932V - 1.760V (+/ - 414nV) %%E@%‘;L%ggﬁ%&f&?gﬁ%;“
VRef current: +901UA - -911uA (- = sourced) +811UA - -816UA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29uUA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 22 OF 119
DAC step si ze: 7.68nV / step @ output 7.67nV /| step @ output 2.575nV / step @ out put 3.923nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEEU SHIT IN WHOLE OR PART
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o0 00 02 24 20 22 _PPVREF_S3_NMEM VREFDQ A o0 00 02 24 20 22 _PPVREF_S3_MEM VREFDQ A o0 00 02 24 20 22 _PPVREF_S3_MEM VREFDQ A o0 00 02 24 22 22 _PPVREF_S3_NMEM VREFDQ A
o0 00 02 24 20 22 _PPVREF_S3_NMEM VREFCA_A o0 00 02 24 20 22 _PPVREF_S3_MEM VREFCA_A o0 00 02 24 20 22 _PPVREF_S3_MEM VREFCA_A o0 00 02 24 20 22 _PPVREF_S3_NMEM VREFCA_A
=PP1V5R1V35_S3_MEM A ., 2 o =PP1V5R1V35_S3_MEM A .; 2 o =PP1V5R1V35_S3_MEM A .; 20 o =PP1V5R1V35_S3_MEM A ., 2 o
C2307 1
1
0. a7y C2308:| |1 2309 G231t c2318: |1C2319 2320 c2328: |1C2329 23301 c2338: |:C2339
e otV 2 S ARAEERAL |0 }Jg%—— —— 0, 0470F P o ARCEERAE e 0471L,gl% - L0, 0470F BT o AR A A 0 0471L,gl% —— ——0, 0470F BT T T o 0.047UF —— 0. 0470F
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DP_TBTSNKO_M._C P<2> (2824 DP_TBTSNKO_M._P<2 DP_TBTSNKL_M._P<0 o 1o.s/a o PLuG EveNT N v ok oo TBL.CLOFLUS EVELT L 2° R2884! R2885 R2886
021UF YO cER 54 50 2o DP_TBTSNK1_M__N<0> D11 |ppsnki_0_N g: g—j—ggg—zgf— - TET GPl OF T 2 o 100K 10K 10K
o a0 74 DP_TBTSNKO_M._C N<2> CZ% ?U'; s DP _TBTSNKO M._N<2> ;4 o e DP_TBTSNKL AUXCH P 18 [opsns_aux P O 8 EN OO PR oo VT TEBT EN © O PAR L p—— 1/ 28W 1/ 28W if2ow
C28-26 YR CERM 04 86 26 [DP_TBTSNK1_AUXCH N HL [DPSNKL_AUX_N GPI O_9/ SX_CTRL_OD* | M =TBT_BATLOW L am 2 % 2012 2012 2201
0t 00 74 DP_TBTSNKO_M._C P<3> L2 DP_TBTSNKO_M._P<3> ., 4 o Pl 0 14| 11 TBTDP_AUXI O EN 20 a1 22 w02 =TBT_BATLOW L
o 0. 10F | I 0% &, 0201 " Cm— DF_TBTSNKI_HPD 4 JoPSNKL_HPD lo 15| T3____TBT DDC XBAR EN L @@ o w» IBT_A DP_PWRDN
0 5 7 rmy—DP_TBTSNKO_M._C N<3> C2827 .- DP_TBTSNKO_M._N<3> 46 0 ) 2220 _TBT_B DP PWRDN
0. 10F | TR, R2831 w % o IBL_A_R2D C_P<0> 4 |pA_Cl 00_TX_P/ DPSRC_0_P PB_CI C2_TX_PIDPSRC 0_P| R4 TBT_B_R2D_G_P<0> ) % % 20 TBT_A_HV_EN
2828 1 25% 0w @mIBI_A R2D C N<O> E24 |pA_ 1 O0_TX_N/ DPSRC_0_N PB Ol 2_TX_N DPSRC 0N 24 TBT B R2D C N<O> D = w SO TET BV EN
ot 56 10 DP_TBTSNKO_AUXCH C P 7 1UF1 zXSR?CERM DP_TBTSNKO_AUXCH P ., o6 o M w » m_TBT_A D2R P<0> @2 |pa ¢ co_Rx P PB i R Pl R22 _ TBT B DPR P<0> am e w ressst| |'ross7
ot 00 20y DP_TBTSNKO_AUXCH C N C2829 1 |: DP_TBTSNKO_AUXCH N 5 s o %0 = m—1BT_A D2R N<0> E22 IpA_c1 00_RX_N PBClce Rx N M2z TBT B D2R N<O> am = 10K 10K
0. 1UF 11388 &R = »amIBL A CONFIGL BUF P1|pA CONFI GL/ G O_0_LSEO PB_CONFIGI/ 010 2 LsEd D3 TBT B CONFIGL BUF oo = 20 0w =
SNK1 AC Coupl i » mp—1BI_A CONFI & RC K5 lPA_CONFI G2/ O O_0_LSOE PB_CONFI G2/ CI O_2_LSOE| ML TBT_B_CONFI G2_RC am - AN A
upl i ng ' : . : : )
NOTE: The followi ng pins require testpoints:
4 31 TBT A R2D C P<1> L24 |pA_ ¢ O1_TX_P/ DPSRC_2_P PB_Cl CB_TX_P/ DPSRC_2_p| 24 TBT B R2D C P<1> 32 90
o e , . 90 84 31 (OOT} \ | _TX_ > 2| 3| _TX_| > 2_| oD - -
v DR TETSRICLM.C B0 C2%3(1)U|; ;IERE‘Z A o BLSMAM_P<02 o e - o s 18T A R2D C N<i1> J24 |pA_C1 OL_TX_N DPSRC_2_N PB_CIB_TX_NDPSRC 2 N[ W24 TBT B R2D C N<1> oD == = (1) - gll 8_13 g - g: 8_15 =
o a0 74 DP_TBTSNK1 M._C N<O> C2831 : |2 DP _TBTSNKL M._N<O> 4 g6 o4 % a1 s rmy—IBT_A D2R P<1> L22 |bp ¢ oL RX_P PB_Cl0B_RX_P| V22 TBT B D2R P<1> am e o 2 - GPlO2 10 - GPIlO 14 B
0. 1UF | NITE &%, 2 os o my_TBT_A DPR N<1> 322 |pa 0oL RX N PB_CIGB_RX N W22 TBT B D2R N<i> ame w0 3- GPIO3 11 - GPIO O
01 56 72 DP_TBTSNK1_M._C P<1> C2832 .||: DP_TBTSNKL M._P<1> 4o « @ TBT_A LSTX N8 P LSTX G O 1_LSEO PB_LSTX/ G 0 3_LSEQ M TBT_B_LSTX o ‘5‘ - S’é} (E)_gST 1IN ig - g: 8_1(2)
0. 1UF 'l x5R cerm s ro—IBI_A_LSRX J6 |PA_LSRX/ Cl O 1_LSCE PB_LSRX/ Ol O _3_LSCE| P7 TBT_B LSRX am 6 POl E RST 2 N 1a PB LSTX
o8 a6 70 DP_TBTSNK1I M._C N<i> C2833 :|: DP_TBTSNK1 M. N<1> o0 00 L 18 PRSI
0. 1UF 'l x5R cerm 0 @m-—DP_TBTPA M._C P<1> Al6 |pA_DPSRC_1_P (%)) PB_DPSRC_1_P| A20 DP_TBTPB M._C P<1> oo 2 % ° — — = ° —
DP_TBTSNK1I M._C P<2> C2834 :||: DP _TBTSNK1_M._P<2> wu qgnDP TBTPA M._C N<1> ZLLPA BPSRC LN g il po e reren M e poa g EAN
o §3%UF 5% & w o oy DP_TBTPA M. C P<3> A8 |pa ppsrc 3. p ) PB OPSRC 3Pl A22  DP TBTPB MG P<3> e 2 R CLERE Il NG DA 203/ 20,2013
0t 00 74 DP_TBTSNK1_M._C N<2> e DP_TBTSNK1 M. N<2> ;g0 o0 0 o DP_TBTPA_M._C N<3> __ B19 |pa pPSRC 3N PB_DPSRC 3_N| B23____DP_TBTPB M__C N<3> 2 0
o= 20r] Mo gy or oL SN2 an =D Thunderbolt Host (1 of 2
90 a1 DP_TBTPA _AUXCH C P L4 lpp AUX_P PB_AUX_P| K3 DP_TBTPB_AUXCH C P 32 90 o
s oo 7+ r—DP_TBTSNKL P<3> = 20% oy o DL ML_P<32 0 e e o <oy DP_TBTPA_AUXCH C N2 ]pn aun e AU N KL DP_TBTPB AUXCH C N <o 1 d} Appl e Inc. 051-0675 ) D
- DP_TBTSNKL_M._C N<3> C2837 DP_TBTSNKL M. N<3> 4 g 0  m—DP_TBTPA_HPD MB |PA_DPSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD am e S 6.0.0
C1UF 3 NOT ROP ROP 2
0.1u XOR CERM 5150 2 @mIBI_A HV_EN R8 |GPI O 0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B HV_EN oo 25 w0 %2 e I'&TWPWA?LEQN?S THEERTY'
N DP TBTSNKL AUXCH C P C2838 DP_TBTSNKL _AUXCH P 20 s or s @m—IBT_A Cl O SEL N2 |Gl O 10/ PA_CI O_SEL/ BYP1 GPI O 11/ PB_Cl O_SEL/ BYP1| R2 TBT B CI O SEL oD PROPRIETARY PROPERTY CF APPLEI NG, ©
10F ><5R T, s 2 @ 1BI_A _DP_PWRDN P3 |GPl O 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT_B _DP PWRDN oo 2 %2 | TO A NTAIN TH S DOCUVENT 1N CONEI DENCE 28 OF 119
Il NOT TO REPRODUCE OR COPY I T
ot 00 50 DP_TBTSNKL_AUXCH C N CZ%??UF T DETBTSNKL_AUXCH N 21 5 o For unused port, pul| CONFI GL, CONFI G2, LSRX, HPD and O O SEL low (10k). All other port signals can be NC |11 NOT TO REVEAL GR PUBLI SH I T I WHLE GR PART
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U2950

Par t TPS22920 " . .
Type Tond Swich I1 05V TBT "ClO'" Switch
nternal switch not functional on RR
R(on) 8 nthm Typ
@1.05V 11. 5 nChm Max PP1VO5_TBT
CRI TI CAL PP3V3_TBTLC 0 2 20 a1
Max Current = 4A (85C U2940 =
OM T_TABLE ( ) TPSgS%92O 1R2945
PP1VO5_TBTRDV G10 J10 - PP1VO5_TBTClI O Al A2
> 100K
N WRITES 35 W §—az L2800 212 N WEHER 2 i bor | [22 10
(:2900i(:29011 C2902 1| C29031:| C2904:| C29051:| C290 l@% A e REDWOCD. RI DGE kil C29301| C2931: C2932: M"EEEEE S cop { = HLeow
1.0l oW —— "T. oW —— "1.0yF —— "1.0uF - "1.0pF - 1.0} f; 700 mA EDP Gie (2 O 2) L10 1.0\ —— "1.0UF - 1.0l 00 mA CRI Tl CAL 2201
GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z “x%f 2 GXS\F\/‘)Z GXS\F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z 5 \F\/‘)Z 02 TBT_EN CI O PVR
0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 H19 N10 0201-1 0201-1 020 -1 GN\D
Ho N14 = 1.C2940
J_ Ji8 P11 1 ° — X4 UF s»Rl 9ﬂ(?6VK—7
= K15 VCCLPO_CI Q ["p15 = 2 & X/ > | Sor-se3
K17 R10 0%01-1 »—|
K19 R14 L it
K7 | [vec1Po_RDV_DECAP Ti1 L T[S 2
L16 T15 -
ML9 uL0 _ =
P19 UL o1 20 20 14 12 1 _=PP3V3_S0_PCH GPI O
T19 V11l
4 SVR i nput to RR 1100 mA EDP
T 8 CHR - TBT_EN L am=
B > w7 POCinput to RR- 150 nA EDP g%m
w4 VCC3PS| | M Isol ated to reduce noise from SVR Pull-up (S0) on PCH page LO6VK- 7
2o PP1VO5_TBT
a 18
VOLTAGE=T. 05V K9 =PP3V3_S4_TBT 2 20 30 a5 51
C29101| C2911:1: L14 | 3.1 W (Dual - Port)
1.0lF — 1.005 —— ML5 | |SVR_VCC1PO 2.4 W(Single-Port)
6.3% 2 6.3 2 M7 9 C295'Q 1 C2195¥:_ 1 C295'2: 1 C2195§ 1 EDP: 1.25 A
4 0201-1 ] oz201-1 \F;i; e o EZ)Z 523% 2:: o2 0/2:: o2 0/2:: 22 SZ)Z PLACE_NEAR=C2953. 1: 1mm
CRI TI CAL 1 H7 020>1<-1 CEO 0>2<-1 CEO 0>2<-1 CEO 0>2<-1 CE%%l T 2
L2920 = A VOC3P3_RDV_DECAP| | L18 XW2960
680NH- 30% 3. 6A- 35MOHM 6 ]SVR - Ni8 = 1 SM
1900 mA EDP 1YYz o PivosTET Sw 8] o Ris = 1
C29231 C2922 1 C2921 1| C29201 =TRUE NCx—B5 |SVR_AMON o) :
104k —— 0/_: 1008 CRI TI CAL « MZE#AEEE%@ 1C2980 |1C2981 C2960 1| C29611 MCH% =
62%F % D2920 A2 @0 25 mA EDP —L T OUF UF TOUF - TTouE L
CEl X CERIXI' CERIXI' CERIXFX - 0° 0% 20% —T1— 20%
0402°1 02 02 0402°1 SO0 323 24 [ e\ 2 63V 6.3Y 2 GXS\F{Z
NSR1020MAR2T1G AALA [ 83611 83611 020171 020171
1 AA20 [ < <
= AA22 H23 1 iR
AAB Jia = =
= AB11 J16
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 A L12
ACL8 6 L20
AC20 ML3
AC22 M21
ACA VB3
ACE VB
ACB N12
=PP3V3_S4_TBT
o1 NiG o1 45 50 20 20 =PP3V3_S4_TBT " '
B7 | \vss vss| [ 120 440 % 15 [y SMC_DELAYED PWRGD TBT "POC' Power-up Reset
Cc10 P13
a2 P21 o120 20 1412 1 _=PP3V3_S0_PCH GPI O
gg 253 . . .| CRITICAL® 1C2990
R2995 B30 Fes 'R2990 R2992 s U
cis Ri2 100K 2k 100K 100K . 1%
2 R16 1728 =y /50w 1728 L2990 2 35
20 R20 W SYM VER 3 V3 V3 TPS3895ADRY 4
o2 T3 2012 = 2201 2012 USoN Push- pul | out put
o = TBTPOCRST MR L | 1 levee  senseour 4 | TBT PWR ON POC RST L gy 2
A T21 TBTPOCRST_SENSE 3 _|SENSE Loy I TBTPOCRST_CT re—
C6 T23
GN\ND
8 o 'R2991 o C2991 :
D21 u12 24. 9K 0. 001UF —
D23 u16 150w ’ 8% ——
= V13 201 xR oy z
F11 V21
F13 V23 ‘
F15 Vo | Vth = 2.508V nomi nal Del ay = 4.04nms nomi nal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
F5 Y19 SYNC_NVASTER=CLEAN J45 SYNC_DATE=04/ 26/ 2013
F7 Y21 TTTCE
Fo V23 Thunderbolt Host (2 of 2
o
= 1 d} Appl e I nc. 051- 0675 | D
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

Power aliases required by this page:
- =PPVI N_SW TBTBST
- =PP15V_TBT_REG

(8-13V Boost | nput)
(15V Boost CQutput)

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

N
CRI TI CAL

2 1
% PLACE_NEAR=C3095. 1: 2 mm

WLO = 4.55V (falling),

4.95 (rising)

a2 12 ry—PM BATLOW L

"Gl2 Max Vgs: 10V

TBTBST_SHDN DI V

‘R3087
330K

1/ lGW
M
562"

BATL OW#

0

SR ]

s 840008 Thunder bolt 15V Boost Regul at or
CRITICAL oSt —
080 szgsgth§: 46m0hm @ 4. 5V Vi
s(on): m . gs
o _=PPVI N_SW TBTBST SI'8409DB | i max) : 3. %&9%5%
8- 13V I nput ) 1(YYY L2 0SS
Changes required . /l—nﬁpg\ﬂ A ETEST, Pl MBOG3T- SV eIl BD¥ T
for 2s T2r Yot ape, a0t speci e here C3090:| €3091: SR
R3080* G 10;{,’;—— 10;{';:: TBTBST_SNS1
ok gl | onghl 1L
W3 - _ - ololo|le R3089
! v s o D3095
£ 1/ 2
TBST PWREN DIV L = CRI TI CAL ozgﬁ BOSEAGKE
TBTBST_EN WLO 25 ey oo sl 6 w PUDS
R3§)3%% LLJ%%%Q el 2 TBTBST_SNS2
M:lé\{v TBTBST_I NTVCC 28 | NTvoce N XNBO9S
P
TBTBST PWREN L TBTBST_VC 30 e > TETBST_VSNS
19 R3095*
: TBIBST_RT 33 Jor s Ne 1C3 T57R
) 36 — 10 17160
TBTBST_SS 32 2 & 2
5[ G SS 0. <Ra> s
Fex 31 TBTBST FBX B
s 34 lsyne =
NO STUFF > 5%
7 'R3092 C3092 13094 1 C3089 R?Q%E Bep
{5 2. 2UF — — 0. 33UF SGND aD —— 100 103
1/16W ] — %0“51/ —\ — —_— gm, 6
= 0 xsr o 2 e xor ERE SEREREE 2 g bgv
[ TBT_A_HV_EN w20y TBT_B_HV_EN <R2> CND TBTBST SGND Rb>
WLO(falling) = 1.22 * KERR—V BFFES: 35
WLO(rising) = WLQfalling) + (2uA * =2y

3095
—33UF-0. 060HM

=PP15V_TBT_REG.,

Vout = 15.47V
Max Current = 2A?
Freq = 480KHz

ig:3097 C3099

||
N
S5%e

NO STUFF
010F

2 0% cerm
0402

mm<§

SG\D shorted to

GN\D i nsi de package,

no XW necessary.

| sol ati on

N

SMC_DELAYED PWRGD

Vout = 1.6V *

19 29 40 41

=PP3V3_S4_TBT 2 2 45 e

Pul | -up on RR page

=TBT_BATLOW L

¢ ~ — TBT BATLOW L

(1 + Ra / Rb)

.||——|

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013

TTILE

Thunderbolt Mbil e Su

ort

d} Appl e I nc.
®

051- 0675 | D

6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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3V/ HV Power

V3P3 nust be S4 to support

wake from Thunderbolt devices.

MUX

PP3V3_S4_ TBTAPWR

31

o _=PP3V3_S4 TBTAPWRSW Nomi nal Mn Vo
IV3P3 1100mA 1030mA  1200mA
CR&'ZCE?; | c3280: |1c3281 IHVSO  890mA  830mMA  930mA (assunes 15V, 12W ni ni mum C3220*
LEcUE Lt 22L§E L L 570r IHVS3  890mA  830mA  930nA (assumes 3S, 9-12.6V, 7.5-11.7W Lg%:: ®|  SI GNAL_MODEL=TBT_MUX
20% 20% 1 T 18 8% 2 VDD
Py AR AN 6 cern PP3V3 S4 TBTAPVR .. 0, Vol D=TRUE CRYTI.CAL
19 v3p3ouT| 18 N TH=0. Both C' s) L U3220
20] vapa NeESSYLD c3277Y % = GB1L05024
o _=PPHV_SASW TBTAPWRSW ) . ot 1‘21 PPIVIREN 54 TBTAPVR % 54 20 I} $S¥ ﬁ gg gﬂz '—|o. A70F YN ALk w» TBT A D2R C N<1> s TB Enal 15 TBT A Cl O SEL am e
15. 75V Max v e ] Vrheer d, 0 04 20 €O} C3276 1|2  TBT A D2R C P<1> 8 Jree AU 0 EN 24_TBTDP_AUXI O _EN am e
1 1 C32851 1C3286 [1C3211 0. 47UF lé%éw)‘( or pp POl 6 ___TBT_A_DP_PWRDN am =
G321s 3210 R TICAL 0.1 —— - JoUF ~ —- 0 1UF C3230 s DP_TBTPA_AUXCH N 1 auxe
L i e 322//} CD3%J§12A16(|%G3R xlee-Sé bel e Bl xsr |2 %}{ ¢ $ $E¥Eﬁ ﬁ&$ (CE II;I 1 F I}< é’%@ = D TBTPA AUXCH P 2o ey axio 23 TBT A DZRL AUXDDC N - o0
X5R- CERW 2 2 %58 FN 201 402 402 %0 0By C3231 1 (1PD) AUXI O+ 22 TBT_A D2R1_AUXDDC P . o
16 |ENHVU FAULTZ| 4 0. 1UF X5R: SRy soggry—DP_TBTPA_DDC DATA 4 _|pbc_DAT TBT: RX_1
o DP_TBTPA, K 5 |ooc_aLk
o > =TBTAPVWRSW EN 5 en | SET_vapg 8 TBTAPVWRSW | SET_V3P3 A
w2 - IBT_A_HV_EN 11 |y en ISeT_s0 10 | TBTAPWRSW | SET_SO 20 o TBT_A_CONFI GL_BUF 16 |ca pEToUT  cA DET| 18 TBT A CONFI Gl RC "
= =T8T _S0_EN A 150 ST 82 TR RS LS8 | reriv: P1ov w = oy DP_TBTPA_M._C P<1> ,—|C30232%U1F Forgar— «w DP_TBTPA M._P<1> 11 |ope
an | TR rR3210! |'R3211 R3 o gmy DP_TBTPA M._C N€1> 3533 ; || 5 w DP_TBTPA_M__N<1> 10 |pp. ol 19 DP A LSX M. P<1> .
= N Y Y Y 12v: See 6K 226K 36 0. 22UF 5 oPMO. [ 20 DP A LSX_ M _N<1>
BN bel ow ™/ 5% % % woR B 2 TBT A LSTX 14 Jistx (1PY) TET: LSX_A R2P/ P2R (P/|
12 ow °W » g IBT_A_LSRX 13 || srx (1 PD) : — (PN
201, 2201 22 R\/3P3>
TBTAI ET R < 1 17
TBTAPVWRSW | SET_S0_R 2 on—DP_TBTPA _HPD HPDOUT HP TBT_A_HPD »
N N D _THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P I
55 6K 25 BK requires two R's per HV N
'21% 1%2'0W I SET_Sx wi th CD3210.
i Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL S Thunder bolt Connector A
Nomi nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni nmum - 120-
J PP3V3RHV_S4 TBTAPWR F
5 ) 0603 NECK W DTH= X TBTACONN 1 C
%:30109 o R312201 NEGK W bIFE GND_VO D=TRUE
: gé%z__ TBTACONN 20 RC 1 2 a V(0- 18. 9V) C3210§ 1
XTR GERY L C3201 NECK W BT H= . 1w 0.0 Lé&/’z
£ 1UF B XSR GHRY GND_VOI D=TRUE
GND_VO D=TRUE ST 33{ . CRI TI CAL c32 %otlh C's)
Feth G ) 0462 TBT Dir  DP Dir oPDr TBT DI . TBT A RPD P<0> 622061 g Ay IBL A R2D C P<0> v
00 28 TBT A D2R P<0> O 47UF I—gzmznlj—\ 0 TBT_A D2R _C P<0> - - olo]< o] J_ f f " TBT A ROD N<O> Cc3271 1 TBT_A R2D C N<O> am =
v oy TBT_A_D2R N<O> 3578k ¢ « TBI A 2R C N0> e — - - HE MG - - 6 220! w3y
‘—H'WVTU'L—'Q D_VO D=TRUE D .
0. 47UF | CerM X5 1 R32941 1R3295 TBT: RX_O / 3HI ELzl:opdxb N GND_VO D=TRUE | GND_VOI D=TRUE
1K 1K 'R3271
1/ 280 /oow VDP- J44 470K
B2 |5 ppp F-RT-TH Gwoo o 5%
2017 2201 o B4 1o covFlGL  M_LANEOP o iow
NO_XNET_CONNECTI ON=TRUE NO_XNET_ CONNEC RUE | :g 0 covl @ M__LANEON o 2
O GND2 GNDL
%0 25 [T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrmy—\ 0 DP_TBTPA M__P<3> P - BIO | 5 M. LANE3P M._LANELP o | B9 - - DP_A LSX M._P<1> , o
w oy DP_TBTPA M_C N<3> 357§ 1 ||» 2 w DP_TBTPA_M__N<3> — - B12 [ 0 " anesn M_LANEIN o [ B1l - - DP_A_LSX_M._N<1> ., o
B14 = GND3 B13
0% 5,87 : 0 a4 o :
0. 22UF | I'Z8% 8,3Y TBT: Unused | 312 S Amoe  m_tmese OlBIo TBT: LSX_R2P/ P2R (P/ N)
O AUX CHN  M._LANE2N
o e RETU o2 GND_VO D=TRUE
PORT B
SHI ELD PI NS J C32(7801 h C s)
SNERRERER 4” SSUF TBT_A_R2D C P<i>
00 [ 6|8 |3 |5 - o o TBT A R2D P<i> 575 TBT_A R2D_C N<1> ermze oo
L - o = TBT A R2D Nel> 0. 22UF >
TBT_A_D2R1_AUXDDC P 514-0876 = TBT: TX 1
90 31 - - = GND_VO D=TRUE | GND_VO D=TRUE
wxn TBT_A D2R1_AUXDDC N - 'R3273
- 470K
TBT: RX_1 [row
» _TBT_A_HPD . [
2
2 _IBT A CONFIGL_RC Jic3202 DP Source mnust pull
TBT A CONFI G2 RC /OlUF down HPD input with )
0 & p gg greater than or equal 470k R's for ESD protection
A CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252') |'R3251 30941 [1g3295 |'R3241 | ( ) L P 9
1 W 330PF —— —— 330PF 190 = Si nk HPD range:
1/2 20W 18% 18 20W L
s : xrr it 2 2 10K cerm %1 High: 2.0 - 5.0V
2 ot oo z Low. 0 - 0.8V BYNG. WASTER=CLEAN 945 SYNC. DATE=04] 26/ 2013
1 Thunder bolt Connector A
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7

3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

=PP3V3_S4_ TBTBPWRSW

MUX

PP3V3_S4_ TBTBPWR

32

81

Nom nal M n Max
IV3P3 1100mA 1030mA 1200mA
CR&';g; 33801 |1c3381 IHVSO  890mA  830mMA  930mA (assumes 15V, 12W nini mum C3320:
100U 220f —= — 0 F IHVS3  890mA  830mMA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W 0. Lg%:: ™| S GNAL_MODEL=TBT_MUX
20% 20% T ¥ R—S% 2 VDD
A gA%ﬁz 2[ sr ceyg 2 2 % ; CERM PP3V3_S4 TBTBPVR ., GND_VOI D=TRUE R Ga0Y CRLTI CAL
REEYRIAY 603 0201 : 2 e U3320
19 Jars vap3ouT| 18 NECKS W DTH=0. C33(]B7otlh (; s) L CBTLO05024
o _=PPHV_S4SW TBTBPWRSW 2 12 PP3V3RHY S4_TBTBPWR w2 qgn-IBT_B_D2R N<1> o a70F LT W TBT B D2R C Nels 7 | NERE TB?E 15 TBT B OO SEL .
15. 75V Max i s WY o[ ] VOLTAGESTSV o0 28 <O} TET B PR P<l> C3376 1|2 w0 TBT_B D2R C P<1> 8 |rgs AUXI O EN 24_TBTDP_AUXI O EN mzs .
Lz C33851| [1C3386 [1C3311 =5 Ao FEAAT op_po 6 __TBT B DP_PURDN =
C33151 1 C3310 CRI TI CAL Q)G = N 1 il MR ey = C3330 1 BTPB AUXCH N 1 -
0 S ‘90 0/1 ,—| 0 DP_ T UXCH AUX-
A== = Qg F U310 XsR_gé VT T B er T2 %g » DB TBIER AUCH & 1 0, 3F e 3%y 2 DP_TBTPB_AUXCH P 2 |axe  (1PY A0 |23 TBT B D2RL_AUXDDC N s s
X5R- 2 2 4 o321/ 500 705 405 % 20gB C333 | PD) AUXI O+ 22_TBT_B_D2R1_AUXDDC P ., o
666y’ 435 & |—| (1PD) |22 TBT B D2R1_AUXDDC P
16 |ENHVU FAULTZ| 4 0. 1UF X5R: SRy soggry—DP_TBTPB_DDC DATA 4 _|pbc_DAT TBT: RX_1
DP_TBTPB K 5
o > =TBTBPWRSW EN 5 en I SET_v3p3 8 TBTBPWRSW | SET_V3P3 w0 bDC_CLK
w2 - 1BT_B_HV_EN 11 |y en ISeT_s0 10 | TBTBPWRSW | SET_S0 0 o TBT_B_CONFI GL_BUF 16 |ca peToUt  cA DET| 18 TBT B_CONFI Gl _RC v
= 2
oo =18 _S0_EN L7 is0 I R I e v E T w 2 mmyDP_TBTPB_M._C P<1> ,—|C30332%U1F Forgar—  DP_TBTPB_M__P<1> 11 |ops
ab . B R3310' |'R3311 1331 sz my DP TBTPB M. C N<l> 33331 |5 o DP_TBTPB M._N<1> 10 Ipp- ol 19 DP B LSX M. P<1> o
A[~[elalal = ey See 8K 226K 36, BK 0. 22UF | I3ZZ 537 TBT B LSTX 1 o (1py OPMO[2 DP B LSCM Nel> ...
elow =9 3% Sow ‘éow - TBT_B_LSRX 13 o (1 PD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 <
TBTBI ET. R <RV3P3> ) DP_TBTPB_HPD 12 |ippour HeOL 17 _TBT_B_HPD w
TBTBPWRSW | SET_SO_R e’
N N D _THVPAD
TBT%glls,o\,/l 1%5'\1/_'4'315\/ Single-fault protection P I
55 6K 25 8K requires two R's per HV N
C 1% 1%2' I SET_Sx wi th CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
. CRTL A Thunder bolt Connector B
Nomi nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
1YY PP3V3RHV_S4 TBTBPWR F
0603 N
C3300 1 peSHiRline R3301 TBTBCONN 1 C
—l GND_VO D=TRUE
O;é %2—— TBTBCONN 20 RC 1,2 2 AE'EWVEV(O 18.9v) (33051
TEET L 3301 AESHTE 1w g7
£ 1UF R XSR GHRY GND_VOI D=TRUE
GND_VOI D=TRUE Y Both Cs)
2 9% CRI Tl CAL
Beth G ) O%ZCERM TBT Dir DPDr DP Dir TBT Dif _ 1oT B ROD P<O> 4”303 22&; I—W % Egvl TBT B R2D C P<0> oo
w2 o IBT_B_D2R P<0> o 47UF I—sz?sg}—\ « TBT_B D2R C P<0> - - J_ - - oD 0o 3371115 TBT B R2D C N<O> mmzese
- apTBLB D2R =02 ‘—|C3375 2 I—mv—zm—'z SE— Dzeljot\:/atgiz GND_VO D=TRUE - - il - i 0. 22U I—m
0. 47UF !l CERW XsRe 1 - 1 1> TBT: RX_O SHIELD PINS ™ D VO D-TRUE | GND VOl D=TRUE
R3394") ['R3395 /33200 3370 [Ra3TL
1/ 280 /oow - J44 470K
A2 F- RT- TH avnoo 5%
201 201 O HPD o 20W
2 3 2410 covrar  M_LANEOP g
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE A6 M. LANEON 2201
| 28 O CONFI & — oy O
0 a2 o
%0 25 [T DP_TBTPB_M__C P<3> C30372§U}: I—ég'zrmy—\ o DP_TBTPB _M__P<3> P - ALO | 5 M. LANE3P M._LANELP o | A9 - - DP_ B LSX M._P<1> ;o
oo my DP_TBIPB M._C N<3> 337§ 1 ||» 2 « DP_TBTPB_M__N<3> — - A12 [ 5 NN M_LANEIN o [ ALL - - DP B LSX M_N<1> o, 0
Al4 — A13
0. 22UF | 8% 8537 TBT: Unused | D LAﬁ;gig LS TBT: LSX_R2P/ P2R (P/N)
AL8 ¢ M__LANE2N o AL7
O AUX_CHN O
A20 15 pp_pwR RETURN o [ALS
- ORT GND_VO D=TRUE
SHPELD PIANE (7Bot h C s)
C33
Q= 4| TBT B R2D C P<1> 26 %0
2|3 |5 s 0. 22UF
o [0 |0 |5 |3 |03 [ o o  TBT B R2D P<1> 731 TBT B R2D C N<i1> am e o
L - & BT B R2D N<1> o 22UF 55,
w» TBT_B DPR1_AUXDDC P - 514-0876 = TBT: TX 1 GND_VOI D-TRUE | GND_Val D=TRUE
w s TBT_B_D2R1L_AUXDDC N - 'R3373
i 470K
TBT: RX_1 05%‘”
. _TBT_B_HPD . i
» IBT B CONFIGL RC JiC3302 SP SOllfnrD(l:De‘ nus: ppilh
CON 1UF own i nput w )
» @B B Fl G RC 5 %{F{P U greater than or equal 470k R's for ESD protection
A CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3352!| |'R3351 (3394:| |1C3395 ['R3341 | 0%t ( ) L P 9
1’0\/4 %‘M 330PF —— —— 330PF %‘%OK = Si nk HPD range:
1/2 20W 18 -1 T2 18 20W - L
IR GV 2 2 18Y erm % High: 2.0 - 5.0V
2012 [2201 G56Y 8551 2201 Low. O - 0.8V
g : SYNC_VAGTER-CLEAN J45 SYNC DATE=04] 26/ 2013
1 Thunder bolt Connector B
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T4576°F
PLACE o
LYY Y2 = POEAPRDPI_P tﬁl ISS\’ii PO E AP R2DEP o o
0. 6NH+/ - 0. INH- 0. 85A 10% | | wewR- cerm2
nosTurr 2% PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
1 gBR?FO 1 C?,EP?"FlF 117S0201 4 RES, OOHM 0201 L35[0, L3571, L3573, LB574
T ly U D
X5R- CERM 2 %
B, T e
L3571 J_
1(YYY)L2 S PCOEAPRDP N __1]|2 Cl E_AP_R2 N s e
Fl _EVENT 40 a1 83 0. 6NH+/ - 0_012,8,{4_ 0. 85A 10% | | 16%R- CBRI2
NOSTUFF OM T_TABLE NOSTUFF  puace nearassor. 4: 2. sawa
N .
L i }up rga57s 3.3V WLAN Swi tch
0% 2 2%0 CERM Part TPS22924C
1
Type Load Switch
_—
L3g¥|3T—TABLE £ R(on) 18.5 nChm Typ
@2.5V 25.8 nohm Max
1YY Y )2 PCILE_AP_D2R P gy 15 oo
w s PCLE_AP_R2D P L &St - O- L+ 0. 85A . gg%’?
e 0o PCI E_AP_R2D N ==ty L ol 15550367
% NOSTUFF £§°
2 L3504 RRENT SENSE
CRI TI CAL —|_ §§1CE 2 0 oiCERM 1A PEAK FERR- 120- OHM 3A cu SENS! TPS22924
3 L3574 J_ PP3V3 V\L?%f PP3V3 WAN R osP n~ =PP3V3_S5_W.AN .
— E M FJTEEE WB:F EE ‘oUT \Y/| 73
SS%_ R)EZ% D1 1YY )L2 = PCIE_AP_D2R 1368 VOLTAGESS 3V VOLTAGES3. 3V 28" m )(/:RI T CA::(B_T
F-RT- /-0. ANH- 0. 85A lNOSTUFF B o PM WAN EN
19 1 1 Max Current = 2A (850 Yan B
O— lg’%’g%@ le T_TABLE 531%7; — G\D C
—. ig“/ NosTuF ig% PLACE_NEAR=33501. 1: 2. 54MM 3
2 2 - CE
82 we PCLE AP_D2R P _P To —|_001RM
3 —
ot o PO & AP 2R P o1 Al RPORT 1 -
ols bl 00. O SOV .
ole - TR 1
oz - w o PCIE_CLK100M AP_CONN N 1 (YYY L4 PO E CLKIOOM AP_N am
8 —_—
o - p—
o io w0 PCI E_CLK100M AP_CONN P 2 (YYY L2 PO E CLKIOOM AP_P am e
o -
o= - PLAGE_NEAR=03501. 7: 2. 540
12 ( l jl
= 13 PCl E WAKE L BLUET H =BT_WAKE L 2 _—
[e) ” - OO 12 35 83 88 o 55 =PP3V3 53 BT l\Dixl\Efioc)\lEl)\?_C'(F)l ON=TRUE
o - 4 D3
ol - D\%ZDZLFM
oThe o s USB_BT_CONN N 1C3510  DFNiQgetd-3
ol -— o« s USB BT CONN P . - 0OQ/UF -
o 2 PP%E%?WS“ BT_F L3505 cc 2 G5R XoR 1[67 Sfz
20 A =3-£" 322[111] =PP3V3_S4 BT 1 5
O——o 1 33 81 v+ ML 2 s NC 1
21 830 1UFFERR: 120- OHM 1. 5A 2lv- U3s510 ™4 USB_BT WAKEN =
Oo—: Y e 2 PI 3USBI02E7LH
B NEAR-3501. 18: 2. 54 Dl 7 USB BT_P we |IR3512
51651016 | CRITICAL 'T5 UsB BT N = -0 LheR
i = 1%ow ’ :
83 78 65 40 37 21 12 PM SLP. L 10 |sEL = NI b1 Supervi sor & CLKREQ # |sol ation B
GO Delay = 130 ns +/ - 20%
SI GNAL_MODEL=MQJO_MUX_USBONLY © =
PP3V3_WAN F . =PP3V3_S5 W.AN;,
L SEL | OUTPUT ) ) | R——
L[ use BT wake oS [ Re4 Voo 1 C3540
H USB_BT T sw }mw U3540 — 9, JuF
L¥5tF 5 SLGAAAP041V 5 EC“
P3VBWAN VMN__ TOFN
_—
«s AP_RESET_CONN_L B
e |3 AP RESET L
EN|6 PM W.AN EN 33 65
s AP_CLKREQ Q L 7N ‘—?/ aur 8 AP_CLKREQ L rpmyui 1o
B
GN\D.
'R3555 p
100K
1%16'\év
Mt T
<4 ISYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 201 A
X29C CONNECTOR
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OOB | sol ati on

=PP3V3_S0SW SSD
BYPASS=U3710: 5 nm
1 C3718
/1UF

T o

81 45 34

PLACE_NEAR=J3700. 1: 3nm
CRI TI CAL

L3700
FERR- 26- OHM 6A

CRI TI CAL
74LVC1C08 ¢
SOorgol

2 SMC OOB1_R2D L w0
o a2 =PP3V3_SOSWSSD , 1 PP3V3_SOSW SSD FLT 4(3710
0603 9B 08 1
1 C3701 C3702 VOLTAGES3 3V T
°/ °/
2 ig CERM 2 ig CERM 51450449 R3170%91 S
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm ?]Ré;IO(?L 1/ 2 o
- SSD' GS3 201, » =PP3V3 SO_OOB1 PWRDN
F- RT- SM
GND*VC'? o o SGND vab BYPASS=U3711: 5 mm
2[5 ol%2 SMC_OOB1 R2D CONN L [ArN
3 51 SMC_OOB1_D2R CONN L }Ld%’
4 g i X5R- 8%5*’1" 2
515 olS50 SSD PCIE SEL_L o 1 CRI Tl CAL
6 o o 49 SSD _DEVSLP am = - 6 74LVC1C08
« _=PP3V3_S0_SSD AUX 718 ol SMC_PWRFALL_VARN L e SOT891
SSD_RESET_CONN L 8|5 o4 =SSD CTRL_EN o
NC_SSD_MEG RSVD CH D )
o 13 PCIE_SSD R2D C N<3> (C3710 1 %\% 10 [ 546
0. 1UF w PCILE SSD R2D N<3> | Trretl [§ S 1457ruel PCIE SSD D2R N<3>  epmy s
o lﬂmm—uﬁj—n_rﬁ%%Twm oo PCLE_SSD RoD P<3> | Trmel2 [ o |4 tru PCIE_SSD D2R P<3>  fom s oo
1UF 13 43
o 13 r—PCLE_SSD_R2D C N<2> C3712 1 |[2_G\D va D=TRUE w PCI E_SSD R2D N<2> | [TRUE14 g g 42 1Rl PCIE SSD D2R N<2> ey isss
1UF | [T0% 16V X5R CERM 0Z0T w PCIE SSD R2D P<2> ][ [treE15 [ [417ru PCIE SSD D2R P<2> 13 88
PCIE SSD R2D C P<2> C3713 1 Hﬁ%\%% 165 o]0 o
0. 1UF
PCIE SSD R2D C N<1> (C3714 1 %\%m 17 [ o3
0. 1UF ° - s PCIE_SSD R2D N<1> | [TRUE18 | J o 38TRUE[| PCl E SSD D2R N<1> o 19 0
o1 rmy—PCLE_SSD ReD C P<1> (3715 1 Iium?bvo)g:JR&Em - w PO E SSD R2D P<1>][ lrreto [ 5 S1377rel PCIE SSD D2R P<1>  pm s
0. 1UF 7 J 20 36
o 13 r—PCLE_SSD_R2D C N<0> C3716 1|2 G\D va p=TRUE s PCI E_SSD R2D N<O> | [TrRUE21 g g 35 rUEl PCIE SSD D2R N<O>  pomy s oo
1UF | [10% 16V XoR CERMT 0201 w PO E SSD R2D P<0>]| lrre22 [§ 1347rel PCIE SSD D2R P<0>  rpm s
o 13 PCIE SSD R2D C P<0> C3717 1 %%Dﬁ%w PEN N X
0. 1UF SSD_CLKREQ CONN_L 24 [0 7]
25 32
26 g 8 31 PCIE CLKI0OM SSD N i e
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 20 PCIE CLK100M SSD Py ui e
28 o o 9
=0 OTes
. . O O
Supervi sor & CLKREQ#¥ | sol ation 56 15 olel
57
Del ay = ~55ms 510 O 2
—PP3V3_SOSW SSD . 1 o —=PP3V42 G3H SSDSAK l
CRI Tl CAL 4 1 C3740 =
%Zo%%rli%i“l o == Qo -
100K ¢ ¢ 232K U3740 2 ot wor Gunsti ck3 Connect or
N 1 SLGAAPO16V
2 2 TDFN
APN 34350511
SSD RESET L qmx
EN 6 =SSD CTRL_EN 2
7w ‘—V c()&;rs SSD CLKREQ L oD =
B e
‘R3742 d p
100K
s
2ow
2201
-4 SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
e
SSD Connect or
+ _=SSD_CTRL_EN D _PWR_FET_EN 051- 0675 | D
T MAKE_BASE=TRUE d}@ Appl e Inc. T 0.0
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8 14 6 5 4 3 2 1

PP1V8_CAM ;; 4
L3902 NOSTUFF | NOSTUFF | NOSTUFF
BYPASS=3900. K13: 2. sawu 1+ OUFE L B4 SSMOHM 'R3930 ['R3932 |'R3934
o1 56 3 PP1V35_CAM 1 (Y'Y Y 2 _P1V35_CAM SRVLXD PHASE ., 100K 100K 100K
= - 1008 %0 ow ow
| R R s B L3906 _E%:sgug:l _Ecsgug:z _Eé 23 _]_03924 _]_03912 13913 PLACH NEARELS900, KLS: WM e S i
22NH 0 09 o 0 2o/n
2 WV Q/ Q/ [%\% s 3v CAM_RAMCF&2
2 2 2 2 P 35
PP1V35 DDR CLK 1 YLz T 8361-1 T 5o X5RT6 61-1 T %05 05 w0 _PP1V8 CAM CAM _RAMCFGL =
—y . 0402
. : ¢ CAM_RAMCFGD
Y3900 e : C?’QUQO < GND_CAM PVSSD | 11R030S|3< :
BCVL5700 o%, - %0 ‘R3931 |'R3933 |'R3935
SYM 3 oF 3 % GER xR 330K 330K 330K
- CRI TI CAL L3903 2401 2/%0w 2/%0w 2/%0w
J_ x ]M PI_AGND - L 220-OHMF I, 4A ¥ L85 L%
= OM T_TABLE = PPOVE75 VREF 1YY Y Lz PP1V2_CAM XTALPCI EVDD ;, L3901
10 POR VDD O |- MLy oo f C3930_EC3931 0603 1. OUH 1. 6A- 55MOHM
<7 |)Pai E_G\D N : ) 1 C3927 %‘”Q,UF 10UF s PP1V2, CAM = 1 2 __P1V2_CAM SRVLXC PHASE .,
N 1008
o%UF 2 X5R' 2 sn 1 C3970 |1 C3971 |1 C3972 C3975 _EC3914 _EC3915 PLACE_NEAR=U3900. ML3: 4MM
G4 DR VDI O CK| G5 A or 0201-1 202 » UF OPF » UF F UF 4210.%7UF éld%YUF -
M2 | )PMU_AVSS 1 22098%% 4A " %;é”» [ i [/ P I P11 Y, wor 2 bV 2 6.5 PLACE_NEAR=U3900. ML3: 2. 54MV
DDR_VREF_O N6 1 - : 01 0561 01 0 01 205 205
. GND _CAM PVSSG, i3 = LYY Y Lz . . .
P14 PG E_vDDLP2] OB pRLVZ, CAM POLE VDD FLT 13932 i c3gaz YPASS-U3g00, £0: . S4IM.. , BYPASS-LAZ00, E2:, SN o L | an cavpvssq
P15 | |SR_PVSSC V| ANEEC W ST H= : UF 10UF SoALEGa860 o 2 AN ASS=U3900. L9: 2. _—
R15 PCI E_PVDDLP2| D9 = —F ég% —F 70"
X5R
/DD 0201-1 402
s _GND_CAM PVSS K15 DDR_AVDD1P8|J1 ERYE (EAM PCI. EF ELL 1 U3900
L1z \ =1.2 ' = BCML5700
L13 |lor pvssp M Pl _AvDDLP8| L7 FBGA
L14 ) PPIVE CAM - MPI_CLK P P wp e ak ST AL DEBUG 00| BLL TP_CAM TEST_MODEO
= PLL_VoD1Po) 05 IAHSREN =0 13919 [: c39 _]_ 17 |1 3910 |: c3951 e B MPIOKN e arax  (ORTICAL oo cue TP GAM TEST MODEL
oy (=PP3V3_S3RSO_CAMERA)  BypASS=U8900. O7: 2. 54MM oo - oP H oo /0 osf 09 - DEBUG 02| B14 TP_CAM TEST _MODE2
AL OTP_VDD3P3 — — 2 R/ “sr |2 }4’CERM 5R }4’CERM sr |2 Q/ Y5R o 5o @M Pl _DATA P P8 |\ PI_DPO DEBUG 03| Al5 TP_CAM LV_JTAG TCK
= 1C3938 201 201 201 201 o w0 M Pl _DATA N R8 [M PI_DWD DEBUG 04| E11 TP_CAM LV_JTAG TDI
B6 M4 OPE ‘ DEBUG 05| E10_TP_CAM LV_JTAG TDO
B SR_VDD 3P3C[M< 1 C3928 iéié) BYPASS=U3900, J1: 2, S4MV BYPASS wagge. s5aMm S P benie ool FIL TP CAM LV JTAG TVG
] . NS L 2°70F ? ¥bby CER BVt 2, SN, » B S?SA& &588™Me: 2. samm N vt P1 owe DEBUG 07| F10 TP_CAM LV _JTAG TRSTN
E5 - 2%, B DEBUG 08| GL}
2 - NC
Gl Hi4 235 = XVB900 o 3 PCl E D P B7 |pci E_RDPO DEBUG_09 QQNC
o e GND_CAM PVSSC 1 2 s s > PCLE_CAMVERA R2D N A7 lpci E_RONO DEBUG_10{ Hig
< SR VDD 3P3D | |2 % &rl ﬂ&@c’E \(\;J BHES: W DEBUG 11| JQNC
<3 J14 =0 =S o8 2 PClI E_CLK100M P_B10 |pol E_REFCLKP DEBUG 12| 10\~
z Ji5 (=PP3V3_S3RS0_ RA) s 3 y—PCl E_CLK100M CAVERA C N ALO |pg E_REFCLKN DEBUG 13| K3\
. DEBUG_14 59
b6 | [VSSC M3 P1V2_CAM SRVLXC PHASE PLACENEN*UBQOO- ML4: 2. 54MM o 3 qmPCLE_CAMERA 2R C P A8 |pci E_TDPO DEBUG 15| L 5}% s 35 PP1V8_CAM
al SR VLXC_ O [N14 I NZNEGE-W DIFEO: 5 36 PCl E_ CAMERA D2R C N B8 |pci E_TONO DEBUG 16 LIONC NOSTUFF
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! 87 13 B_TPAD_N 2 &z USB TPAD R N T % cern I §° —Izgog | 80UA 0.204 V 16. 32E-6 W ®
| 5% 3 3v3 LDO VDD 60MA ( MAX) 10 OHM 0.6 Y, 36E-3 W
120w 0201 | NOTI CE OF PROPRI ETARY PROPERTY:
| 3 NPAS B (50 20 - N Pt ecll B A IS8 R T s = e
| = = mé%d‘fnzz 19:11 mm ! 14MA (MAX) 0.021 V 294E-6 W TTETZw&?ﬁ,ﬁfifi%ﬁ;%meﬁl ENCE 48 OF 119
| ! 18V BOOSTER VIN 4NA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W Il NOT TO REPRODUCE OR COPY I T
———————————————————————————————————————————————————————— - 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Keyboard Backl i ght

516S0899
CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST- SM12

O ]

»s 0 _KBDBKLT RETURNL 2ol
Nc><—‘6‘ Lo o 2

»s 0 _KBDBKLT RETURN2 IR XNC
1 0[5 o]0

13
Q 14

PPVOUT_S0_KBDBKLT

83 62

Connect or

SYNC VASTER=CLEAN J45 SYNC _DATE=04/26/ 2013

KEYBOARD/ TRACKPAD ( 2

051- 0675 | D
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

L5001
s 75w =PP3V3_S5_SMC 30-OHM 1. 7A
. 1 2 PP3V3 S5 SNC VDDA
0402 2 EJ-
C5002 1 JiCEOOB 1C5004 |+ C5005 JiCEOOG OM T_TABLE VO-TAGE=S: 3V C5001
1}2{!;7):: g}.UF f— g.UF f— g.UF g.UF 1R5002 U5000 Lo,
8;0 z —F ogoi(:ERM z ogoi(:ERM 2 ogoicERM—lz ggo'lCERM 10’\20\,\/ L MAESXAH5EB 2 20? X5R
_L 2201 BGA
L (2 OF 2)
= = 55 56 45 a1 [y SMC_RESET L & S0 rsT sweLk/ Tok| CL0 SMC TCK i1 usss
1 1 1 svol @ Tvs| ALO SMC TMB 41 4 65
s CE}OU(F):7 s CE/’,LOU(F)Zs 1 CE}OU(F)ZQ B W FlI EVENT L (D) B11 |pka4/ RTCCLK swo Too ALL SMC TDO 41 49 ss
U5000 WpF =Wt — g [SVE VAT gl o SMETDL e e
LMVAFSXAHEBE —F 836 M |7 B3 M |2 g3 o NCx-MigH &
memmon@y LPCADO> 00000000 o Bi3lpman (1 8% ANOOLEZ g SMe ADCD am » K32K MLO |xos00 M
88 83 79 49 1:®|—PCAD<1>—“L13LPOJAD1 AlNo1| EL - SMC_ADC1 ) £L “ N1O
momwn@y LPC AD2> o2l pooae OM T_TABLE Alnoz P2 o SMC_ADC2 am - = NCx———(BCL voonl 0
79 49 1 LPC AD<3> D11 || pcoAD3 ANO3| FL o SMC_ADC3 a2
o0 02 @ LPC AD<3> e DML -
w +» [>_LPC_CLK33M SMC > "2 | PcocK Anod| B2 o SMC_ADCA - - B CER o VReFA+| 22w .| PP3V3 S5_AVREE SMC
55 53 79 10 13 gy LPC_FRAME L D12l PCOFRAME* ANOS| A3 g SMC_ADC5 am - “ VREFA. | DL
2 > SMC_LRESET L & CL3|l PoORESET* ANOS| B4 g SMC_ADC6 e K12 [vmar " XWp000
wwn@y LPCSERIRQ =~~~ (D) g HL3/IPOOSERIRQ ANOT| AL g SMC_ADC7 am + w45 4| 3 GND SMC qusl 2 1
02 49 12 o PM_CLKRUN L (D) g CLhI PCOCLKRUN: ANoB[ BS g SMC_ADC8 am o7 aoa([E3 ) LA NEAR-B000 L 4
53 49 20 12 [ry—PC_PVWRDWN_ L - L35 PCoPD ANOOLAS g SMC_ADC9 am « 6 -
wen-SMC RUNTIME SC L~~~ o FlZjpoosa* AINLOL BS g SMC_ADC10 am E8 AL
1 SMC WAKE _SCI _L o212 PKs Al N11| A6 - SMC_ADC11 am E9 7
Al N12| CL - SMC_ADC12 am 2 F10 | [voD D9
92 43 QO SMBUS_SMC 0_S0_SCL (D) quugp—EL0 Il 2C0SCL Al N13[ @2 - SMC_ADC13 am 37 E5
o2 ssqEy—SVBUS SMC 0_SO_SDA (D) qpugp— D13 || 200SDA ANALBL o SMC_ADC14 am - Is =) 1C5020 [1C5021
o 0@y SMBUS SMC 1 SO SCL (D) e M 201501 ANiS[ B2 g SMC_ADC15 am 2 310 H5 == QpD1UF — 1
o2 soqg>_SMBUS_SMC_1_SO_SDA (D) _qup_M2]i2C15DA AN @ o SMC_ADC16 om - 5 2 ig}{caw 2 g;‘c,
@y SMBUS SMC 2 S3 SCL (D) qugp—Bli2cosa AN o SMC_ADCL7 am - PP1V2 S5 SMC VDDC 11 oD 55 0201
02 n @y SMBUS SMC 2 S3_SDA (D) quugp— VB 1l 2C2SDA Al N18|_HL - SMC_ADC18 am 2 ’ Mcﬁ%hgvg%glgtﬁg. 75 76 J8
o 2@y SMBUS SMC 3 SCL (D) qpup— L8 I 2C35CL ANl 2 o SMC_ADC19 am 2 1C5013 |1 C5014 |1 C5015 |1 C5016 |1 C5017 AGEST 2V T K13 | | vooc JiL
w2a@y SVMBUS SMC 3 SDA (D) g 8li2csspa AN2Ol BT g SMC_ADC20 am « UE- L UE - UE~ L UE - UE D6 K11
@y SMBUS SMC 4 ASE SCL (D) qugp N fi2cascL AN AT g SMC_ADC21 am - 0%, — 0%, - 194 = 0%, - %,
2 D SMBUS_SMC 4 _ASF_SDA (D) g M || 2caSDA Al N22| B8 ; SMC_ADC22 am - —F SE X5R 2 SR XsR |2 £ XsR |2 XsR |2 SR X5R 1
o203 @y OMBUS SMC 6_G3 SCL () quupMl20ssCL AN3[ A8 o SMC_ADC23 am - =
0 5 43¢y SMBUS SMC 5_G3_SDA () qup— Bl 2C55DA 1
co-| K2 - CPU_PROCHOT_L QY ¢ 41 57 86 =
» QO SMC _FAN O_CTL =1L IPVB/ FANOPWD co+| KL - SMC _VCCI O CPU DI V2 .,
18 SMC_FAN 0_TACH 13 M7/ FANOTACHO Cl-| L2 g — SMC S5 PWRGD VIN .,
w @m—SMC FAN 1 CTL @ CLL |PK6/ FANOPWIL pos/cief L1 g~ SPI_DESCRIPTOR OVERRIDE L momywa
1 SMC _FAN 1_TACH o 12 |PK7/ FANOTAGHL  T3CCPL/PIS/ C2-| S5 g CPU CATERR L s 86
a2 % SMC_TOPBLK_SWP_L & [PN2/FANOPWE  T3CCPO/ PI4/ G2+ D5 g CPU THRMIRI P_3V3 % - EBFOlO i%é)llji%é)lz
TP _SMC MPMB_LED CHG o D10 Iong/ FANOTACHR 2 ég/ I ég/ p %(g/
ssiock Pao| Mg SMC_PM G2_EN oo 4¥ 4¥ T4g
2 @m—SMC_SYS KBDLED =—LL1 PN/ FANOPWHE SSI OFSS/ PA3[_MB - PM_DSW PWRGD oo 12 5 8 !
m%%/ FANOTACH3 ssioRW Paa[ L4 g SMC_DELAYED PWRGD DTS 15 20 20 a1 J_
a2 SYS_TDM ONEW RE 1 |PN6/ FANOPWH SSIOTX/ PAS| NI SMC_PROCHOT oD - =
s SYS ONEW RE ML loN7/ FANOTACHA
a2 EM‘_MPHZ/ FANOPW/G ULRX/ BOL‘M@ 37 a1 87
eom—SMC ODD DETECT .  J2 IPH3/ FANOTACHS utopel| Ell g 0 SMODEBUGPRT TX L =~ essraw
ToccPo/ Pe6|F4 - SMC _SYS LED o
41@MPEGI ORX TOCCP1/ PB7MM@) 75
o @m-SMC PECI L - 6 |PECI 0TX
SsI 1RX/ PFo| M - SPI _SMC M SO am e
n Bl L_B L M3 PP/ | RQL16 SSI 17X PF1| N9 - SPI _SMC_MOS| oo
2 ry—SMC_DP_HPD L 12 PRI/ I RQLLY SSI1CLK/ PR2[ L10 g SPI _SMC CLK oD o
= ry—SMC_PVE S4 WAKE L - ® lPP2/ 1 RULL8 SSI1FSS/ PF3| K10 g SPI_SMC CS L oo
2o rmy—SMC PVE_S4 DARK_L 12 IPP3/ 1 RQLLY PFA[ LS g S5_PWRGD am
wa@m-oMe S4 WAKESRCEN o J13 Ippa/ I RQI20 pF5| K9 - PM PCH SYS PWROK Q) 12 15 19 3 58
NCY}E2|PPS/ | RQ121
NCx28|PP6/ | RQ122 WroccPo/ Peal K7 SMC DEBUGPRT EN L a
53 42 a1 38 [T SMC LID - K6 |pp7/ 1 RQ123 WroccP1/ PGs| L7 - SMC GFX_OVERTEMP am e s
» @ ENET_ASF_GPI O - D4 lpqo/ | RQL24 Wr200P0/ PHO|_K3 - ALL_SYS_PWRGD ) 28 19 65 83
o m—SMB_INT_L - E4 IpQ1/ 1 RQL25 Wr20cP1/ PHL| K4 - SMC_THRMIRI P oD
55 42 41 @M‘JP@H RQ126
“ G3_POWERON L - N5 |pca/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L Flou) SERTRY
o 05 212z rmy—PM SLP_S3 L -0 P/ 1 R128 WracoP1/PHsl M g (o)  PM SYSRST L OO 12 19 03 0
83 78 65 37 33 21 12 PM SLP_S4_L - PGB/ 1 RQL29 WI4CCPO/ PHE| H3 g (o) MEMEVENT L~~~ e
o 12 PM SLP S5 L > |Pos/ 1 RQL30 WiacCPL/ PHT| G4 g, SMC_ADAPTER EN oD 2 4
o2 a1 20 [y SMC_ONOFF L -8 PQr/ i R3L
T1CCPO/ PIO| 9 SMC OOB1_D2R L 2
o a0 a1 ry—SMC RX_ L >3 JUORX TiccPy/PIL B g 0 SMC OOBL RRDL iy
040 a1 @or-SMC TX L - M JuoTx T2CCP0/ PI2| RO g IR RX OUT_RC am -«
T20CP1/ P33 B - BDV_BKL_PWV o «
s o} SMC_PWRFAI L_WARN L - E13 |UsBoDM
os Fl_P EN E12 lysBoDP Wr5CCP1/ PVB[_HLO BATL L a2
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
If SMB interrupt is not used, pull up to SMCrail.
SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
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SMC Reset "Button", Supervisor & AVREF Supply

R5127 SMC12 PECI SUPPORT
4140 =PP3V3 S5 SMC | 1 ’\/(\)/\/2 PP3V42 G3H SMC_SPVSR
e 5% 127 M N-RECK-W DTHEO, 1 e
1/ 16W 1( 5 VOLTAGE=3, 42V =PPVCCI O SO_SMC 41 &1
Ma5F 4. 7UF 'R5100
T2 8% 100K
250w CRI TI CAL
81 340:1 %130 D|3
2 DVN32I2LFB4 |
DFNL006H4-3 | h
Mac M ni: 5V ™ SYM VER 2 —
Mobi | es: 3. 42V VI N
618 U5110 s
CERM 3R VREF- 3. 3V- VDET- 3. 0V
DFN
s [Ty SMC TPAD RST L SgVMRL*  (1PUSN0903049 RESET*|y> ¢ SMC RESET L pryymy 40 40 56 03
F L 7
83 41 40 38 [CRy—SMC ONOF MR2* (1 PU)CRI . PP3V3 S5 AVREF SMC 40 g3 o6 57 40 6By CPU PROCHOT L
SMC_MANUAL RST L 4 |peLAY REFOUT| 8 M N-RECK-W BTHEO, 1
VOLTAGE3. 3V
out a0 v
R5101 101 : o -
o, GoLol c5125 1| | c5126
10% —— 10uF —/— ——0. 01UF
e O 29 —— —— 10%
, 603 R G50 Sen 2 2 38k cerm
Sl LK_PART=SMC_RST 603 0201 R5134
PLACE_SI DE=BOTTOM M%\lla é’vvs Uﬁ\SS“ 40 44 45 46 1 ’\/\/\/2 CPU _PECI 6 14 86
T <D
LLINE | 5% Fi T P
MRL* and MR2* nust both be |low to cause manual reset. Vol Thaesoy 0ot ™ To SMC 1,’\%5’\” rom To CPU PCH
Used on nobiles to support SMC reset via keyboard. o PM TLRMIRI P L R 201
NOTE: Internal pull-ups are to VIN, not V+.
Debug Power "Buttons"
38 40 a1 83
3D
]
>
.—‘
AEEER
e iR SMC_GEX_OVERTEMP
'R5197
. . 100K
SMC Crystal Circuit 1%
1720w
Ve
220t R5112
R25£|1.é|.0 40 SMC VOO O CPU DIV2_ L 12 PM CLK32K_SUSCLK R 1A% 2 SMC CLK32K w0
40 _SMC XTAL 12 49K SMC XTAL R PLACE_NEARSUL100. Y6: 5. 1mm e o1 75 41 40 _=PP
o 1
g Y5110 Tk & =PP3V3 S4 SMC
¥ Y5110 100K R
3. 2X2. 5SMVt SM p 1/ 20W
12. 000MHZ- 30PPM 10PF- 85C 2%1 42 40 _SMC PME S4 DARK L R5169 100K 1 ANA2
a0 _SMC_EXTAL B < R5170 5% 1/20W M 201
e 83 a1 40 38 _SMC_ONOFF L 10K 1 AAAT2 201 |
212 = 10 _G3 POWERON L RS172 10K i nAA2 S oW M 201
83 42 a0 38 _SMC LI D R5171 100K . , 5% 12w W 201
1C5110 9@ 15111 o CPU_THRMTRI P_3V3 v =TT ok VAo
L 12PF L 12PF 5 49 40 NN o o
T, 2% T, 3% CRITICAL os 49 10 SMC RX L RE174 100K 1 A\nATz /
NPO- QOG- CERM NPO- QOG- CERM R5175 20K 5% 1/ 20W MF 201
0561 0561 158 PM_THRMIRI P_B_L o7 0 o7 _SNG DERUGPRT TX_ L o176 NN o
MVBT3904LP- 7 i - a7 40 7 _SMC_DEBUGPRT_RX_L 20K 1 AN D
' BF\I006- 3 R5158 5 10 0 _SMC TVB RE177 10K i Nane B0 VW e
J— , 3. 3K, PM THRMIRI P L 83 a9 40 _SMC_TDO R5178 10K LAAAL S% zow w201 |
= \ @s 14 86 a3 49 40 éNC TDI QS 79 10K A /\/\/\/2 5% 1/ 20W M 201
L 2w s 40 40 _SMC_TCK R5180 10K . INVNE L A
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ » ~. SMC BIL BUTTON L R5181 10K VS 5% Tzow W 201
s5 42 a0 _SMC_BC ACOK R5187 470K AN S%  Tzow W 201 | 9
10 _SMC S5 PWRGD VI N R5192 100K 1 ANA2 S ueow w201
40 _SMB INT L R5193 10k AN 5% 1720w M 201
a1 a0 _CPU THRMIRI P_3V3 R5194 100K 1/\/\/\/2 S%  Tzow W 201 | 9
40 10 _SPI_DESCRI PTOR OVERRI DE L e R5195 10K LAANAZ 5% 1l/2ow W 201
5% 1/ 20W M 201
a3 49 _SMC_ROVBOOT 4
1
R5188
1K
5%
120w
Ve
501
41 40 _SMC_THRMIRI P R5186 10K 1 ANAZ
5% 1/ 20W M 201
40 30 29 10 _SMC_DELAYED PWRGD R5191 100K AAA2
65 40 _SMC PM & EN R5198 100K LAAAZ 5%  1/20W M 201
40 12 _SMC_ADAPTER EN R5185 10K 1 AAAL 5% 1720w W 201
65 a0 _SMC S4 WAKESRC EN R5190 100K AN S teow w201 +
5% 1/ 20w M 201
83 3s _PP3V3 WAN
3 40 33 WFI_EVENT L R5189 10K LAAAZ i
5% Tzow W 201
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
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MAKE_BASE=TRUE  NO_TEST=TRUE
a0 _SMC_ADC21

MAKE_BASE=TRUE

a0 _SMC_ADC22 SMC X29 | SENSE a6
MAKE_BASE=TRUE
a0 _SMC_ADC23 SMC TBT | SENSE as

s _=CHGR ACOK — SMC BC ACK 40 41 55 a0 _ENET _ASF _GPI O —
== WAKE_BASE-TRUE =
40 _HI SIDE | SENSE OC — NC HI SIDE | SENSE OC w0 _SMC SYS LED —
" MAKE_BASE=TRUE NO_TEST=TRUE -
40 _SMC_ADCO — SMC_CPUPKG VSENSE 5 w0 _MEM EVENT L —
== AKE_BASE-TRUE =
40 _SMC_ADCL — SNMC_CPUPKG | SENSE s 40 _SMC_ODD DETECT —
== AKE_BASE-TRUE =
a0 _SMC_ADC2 — SMC GPU HI | SENSE aa a0 IR RX OUT RC e
== TAKE_BASE-TRUE NO_TEST-TRUE =
40 _SMC_ADC3 — SMC DI N VSENSE s 40 _SYS TDM ONEW RE —
== TAKE_BASE-TRUE =
a0 _SMC_ADCA — SMC DCI N | SENSE aa
== TAKE_BASE-TRUE
40 _SMC_ADCS — SNC PBUS VSENSE s
== AKE_BASE-TRUE
a0 _SMC_ADC6 — SMC SSD | SENSE a5
== AKE_BASE-TRUE
a0 _SMC_ADC7 — SMC CHGR BMON | SENSE aa
== AKE_BASE-TRUE
40 _SMC_ADC8 — SMC CPU HI | SENSE s
== AKE_BASE-TRUE
40 _SMC_ADCO — SMC OTHER3V3 HI | SENSE s
== TAKE_BASE-TRUE
40 _SMC_ADC10 — SNC _P1V35MEM | SENSE s
== AKE_BASE-TRUE
40 _SMC_ADC11 — SMC_CPUDDR | SENSE P
= WAKE_BASE-TRUE NO_TEST-TRUE
40 _SMC_ADC12 — SMC LCDPANEL | SENSE .
== WAKE_BASE-TRUE
40 _SMC_ADC13 — SMC OTHERSV HI I SENSE s
== TWAKE_BASE-TRUE NO_TEST-TRUE
a0 _SMC_ADC14 — SMC GPUCORE VSENSE a5
== TAKE_BASE-TRUE
40 _SMC_ADCI5 — SMC GPUCORE ISENSE 4
= WAKE_BASE-TRUE
a0 _SMC_ADC16 — ADCL
= WAKE_BASE-TRUE  NO_TEST=TRUE
40 _SMC _ADCL7 — SMC LCDBKLT ISENSE 4
= WAKE_BASE-TRUE
a0 _SMC_ADC18 — SMC GPU FB VSENSE a5
= WAKE_BASE-TRUE
a0 _SMC_ADC19 — SMC GPU FB | SENSE a5
== WAKE_BASE-TRUE
a0 _SMC_ADC20 — SMC S2 | SENSE a6

MAKE_BASE=TRUE
NC SMBUS SMC 4 ASF_SCL
= MAKE_BASE=TRUE NO_TEST=TRUE

a0 _SMBUS SMC 4 ASF SDA — NC SMBUS SMC 4 ASF _SDA
MAKE_BASE=TRUE NO_TEST=TRUE

a0 _SMBUS SMC 4 ASF SCL

92 a0 _SMBUS SMC 3 SCL NC SMBUS SMC 3 SCL

MAKE_BASE=TRUE NO_TEST=TRUE

— NC SMBUS SMC 3 SDA
—— MAKE_BASE=TRUE NO_TEST=TRUE

92 a0 _SMBUS SMC 3 SDA

40 _BDV_BKL PVW NC BDV_BKL PWv
MAKE_BASE=TRUE NO_TEST=TRUE

SMC PME SDCONN L 20

a1 40 _SMC PME S4 DARK L
MAKE_BASE=TRUE

=TBT WAKE L 28

Spare $4 |1 RQ

=PP3V3 S4 SMC 5 41 42 81

'R5259
100K

5%
1/ 20w

M
5201

w0 (QT-SMC DP HPD L

Hal | Ef fect pads

APN:. 998-3029
OM T_TABLE

J5250
HALL- SENSOR M.B- PADS- K99

1 8
NCX=—0 O-+—XNC
2 00 7 =PP3Vv42 S3 HALL ngﬂso
oo—g & 2 SMC LIDR 1/\/5\0//\/2 o SMC LID 35 40 41 83
NCx—0 O+=XNC et
g C5250
0. 001UF
109%
2 50V
X7R- CERM
0402

NC ENET _ASF _GPI O
MAKE_BASE=TRUE NO_TEST=TRUE
NC SMC SYS LED
MAKE_BASE=TRUE NO_TEST=TRUE
NC MEM EVENT L
MAKE_BASE=TRUE NO_TEST=TRUE
NC SMC ODD DETECT
MAKE_BASE=TRUE NO_TEST=TRUE
NC | R RX OQUT RC
MAKE_BASE=TRUE NO_TEST=TRUE
NC SYS TDM ONEW RE
MAKE_BASE=TRUE NO_TEST=TRUE

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

607- 6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5250 CRI Tl CAL

20 41 42 81

o

lacumynz

SMC Proj ect Su

° D =PSOC WAKE L SMC PME_S4 WAKE L
WAKE_BASE-TRUE
» D =BT WAKE L
R5283
1K
0 [TEy—SMC_TOPBLK SWP L 1 2 PCH STRP TOPBLK SWP L pyymy 1
1%60w
201
0 [T SMC BATLOW L PM BATLOW L oo 12

d} Appl e I nc.
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
o 4 =PP3V3_S0_SMBUS PCH « =PP3V3_S0_SMBUS SMC 0_SO o =PP3V42 G3H SMBUS_SMC 5
i R5300'| ['R5301 R5350'| [* R535 i R5380'| ['*R5381
Lynx Poi nt 1K 1K SMC 50K 2. 0K L&R Fin Stack Tenp SMC 50K 2. 0K Battery Charger
u1100 legv/\‘ig Eg)lﬁ\év Us000 YRR Piow EMCL414- A USB50 Us000 u 23\7\‘7% %ﬁow 15L6258 - U7100
(MASTER) ab5, [ ,%62 (MASTER) b5, [ )42 (Wite: 0x98 Read: 0x99) (MASTER) 25, )% (Wite: 0x12 Read: Ox13)
o0 53 13 SIVBUS P(I;IﬂRUtCI_K SMB_0_SO0_CLK —% SVBUS SII\F/EEO SO_SCL — =SMBUS_GPUTHVMSNS SCL 4+ SMB 5_CLK 28 SMBUS SI'\}-/<CLE5 G3_Scl — =SMBUS_ CHGR SCL 56
VAKE_BASE= = MARE_BASE= = = MAKE_BASE= =
a8 83 13 SVBUS PCH DATA SMB_0_SO0_DATA —% SMBUS SMC 0_S0_SDA, — =SMBUS_GPUTHVSNS SDA «+ SMB_5_DATA =8 SVBUS_SMC 5_G3_SDj — =SMBUS_CHGR SDA s6
VAKE_BASE=TRUE = MARE_BASE=TRUE = = —BAGE= =
. ¥ ' ! '
VRef DAGCs Ja0oz Battery
u2200 (Wite: 0x72 Read: 0x73) J7050
(Wite: 0x98 Read: 0x99) (Wite: 0x16 Read: 0x17)
2 =1 2C VREFDACS_SCL = = =1 2C ALS SCL 36 83 = =SMBUS_BATT_SCL 55
22 =1 2C VREFDACS SDA = = =1 2C ALS SDA 36 83 = =SMBUS_BATT_SDA s
J L L
Mar gi n Contr ol GPU T I'nt wopn
(2201 heck wi th e SMC "4" SMBUS CONNECTI ONS
(Wite: 0x30 Read: 0x31) I\bed t 0 chec W t SIVC t eam (Wite: Ox9E Read: Ox9F)
2 =1 2C PCA9557D SCL =
» =1 2C PCA9557D SDA = GPU SMB K R s
. — GPU SMB DAT R " SNe
: U5000
XDP Connectors ( MASTER)

a4 s Unused

%

.. =SMBUS_XDP_SCL = HDM Redriver (on RO |
e b R5390 Sesi0 5 Ua700
1w (WRI TE: 0xCC READ: 0xCD)
| 160 "o
40 DRV SMC " 2" SMBUS CONNECTI ONS "o
= /\/\/\/2 I 2C Hw R SO_ @ NOTE: SMC RMT bus renmins powered and may be active in S3 state SI\/C 3 SI\BUS w\INEC—I—I O\IS
1 2 1 2C HDM RDRV_SDA o 0 _
, =PP3V3_S3_SMBUS_SMC 2_S3
REYST :
%
_18}9’ 1| |1
Hﬁo% SMC R5371(|)< IBE’37 Tr ackpad sMe
U5000 1 23\07\‘7% gé%ow 14801 5000
NO STUFF HDM Redriver (on RO ( MASTER) 25"1:2 2201 (Wite: 0x90 Read: 0x91) ( R
R5§92 19510 -> 18700 SMB 2 S3 QLK — % SMBUS SMC 2 S3_SCL _ =l12C TPAD SCL w0 e
— MAKE_BASESTRUE — — — | =
i%/p.l/ﬁ}@’ (VRITE: 0xCC READ: 0xCD) SMB_2_S3_DATA — % SMBUS SMC 2 S3_SDA — =12C TPAD SDA w0 0 Un use d
4w _12C DPMUX_A_SCL 1,\‘}‘6\/2 | 2C HDM RDRV_SCL T L |
w _12C DPMUX_A SDA 1 2 | 2C HDM RDRV_SDA o 0
S CCI
NO STUFF 318w
402 SMC "1" SMBUS CONNECTI ONS o« ZPP3VS
PCH "SM.i nk 0" Connecti ons « =PP3V3_S0_SMBUS_SMC_1_S0 DPMUX | C R5337
100 47K 47K
o+ =PP3V3_S0O_SMBUS PCH N o6
sMe R5360 R5361 (MASTER) FOAGIRT i
10 [|'R5311 5000 1/2§§Z@§ Jfzow » =12C DPMUX_A SO =—REDRMEA SAL =
Lynx Poi nt RSS’ L0 sRSz3K (MASTER) 2015|2201 =12C DPMUX_A SDA I 2C DPMUX A_SDA
" G0 5 CPU DDR3/ PCH/ Al RFLOW TEMP = = WAKEBASESTROE ——
1100 M:lgg} fow SMB 1_SO_CLK — e SMBUS SMC 1 SO_SCL T =
5 5 — ARE_BASE=
(MASTER) 4022 12402 SMB_1_SO_DATA — o0 SVMBUS SMC 1_SO_SDA EMCL414- A UBBT0
— NAKRE_BASE=TRUE (Wite: 0x98 Read: 0x99)
1 RS R I _ o9 H o o =PP3V3_S0_DPMUXI 2C
. SML_PCH O DATA ¢— =12C CPUTHVBNS_SCL .
SR L . Ll 2C CPUTHMENS SDA ., LED BACKLI GHT SMBUS CONNECTI ON
1 1
L DPMUX 1 C 2374K 5573K35 LED BACKLI GHT
U9100 1/‘2 % 5%20W U7100
" . " . ( MASTER) 2@% 1 (WRI TE: 0x58 READ: 0x59)
PCH "SM.i nk 1" Connecti ons %29 TEMP 2 2
» =1 2C DPMUX_UC SCL — 12C DPMUX UC SCL— =12C BKL 1 _SCL o
— VAKE BASE= —
o s SPP3V3_S0_SMBUS_PCH TWPL0S: L5823 15 =1 2C DPMUX_UC SDA _ 12C DPMUX UC SDA- =1 2C BKL_ 1 SDA o
(WRI TE: 0X92 READ: 0X93) '| —  NAKE_BASE=TRUE —
NO STUFF NO STUFF — =12C X29THVNS SaL . .
Lynx Poi nt R5832291 18RSZ3K21 R5323 — =12C X29THVENS SDA a7
U1100 1/ 28W ?é‘éow 9, 1
(Wite: 0x88 Read: 0x89) 201, 2201 1/,\%_8W SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
= SN _POH 1 OLK LAM2 " SMBus Connecti ons
oo 15 SML_ PCH 1 DATA 1 2
e ] RS¥¥2 d} Appl e I nc. 051- 0675 ID
®

170w 6.0.0
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter
CRI TI CAL CRI TI CAL
@®410 @400
NTUD3169CZ NTUD3169CZ
SOT- 963 SOT- 963
N-CHANNEL |5 ooy nvsens EN L N-CHANNEL |, pRUSVSENS EN L
Enabl es PBUS VSense
R5412" di vi der when in SO. R5402°
o =poinwvsens BN | (ol 100K " _PBUSVSENS EN A o] 100K
[anso s 1160 m s 116w
| e = | e =
Enabl es DO I VSenSEJT_ s __DCIN S5 VSENSE J_ s __PBUS SO VSENSE
di vi der when SUS present = SMC Key VPOR
: R5413* SMC KEY VDOR R5401" SMC_ADC5
e 30.°9K SMC_ADC3 = 19. 1K
5 ?v |_s 1/2%;/\7 PLACE_NEAR=U5000. F1: 5MV — 5 ?v |_s M 2333 DLACE, NEAR-US000. A3: S
npanssvemse | NG [ PrHCER REL 485 VR of 22.92Y noeressovemee | [ \Ged 5 POk ReL e Vet o 12, 0av
P- CHANNEL SMC DCI N VSENSE oo <2 P- CHANNEL SMC PBUS VSENSE o
1 1
Rsfﬂjl-)]l; R54 141 A PLACE_NEAR=U5000. F1: 5MV Rsfoooi R5404] PLACE_NEAR=U5000. A3: 5MV
1% C5414 19 1 C5404
1160 5.36K<s L 5200 1/ 16W 5.90k < | 37000
MF- LF 1% —_— 50 MF- LF 1% —_— 5
402 , PLACE_NEAR=U5000/F1: 5MM 1/ 20W ) 20%, 402 , 1/ 20w 20%,
W 2
pPDCI NVSENS EN L DIV 201, 5201 PBUSVSENS EN L_DI V 201, 3501
GND_SMC_AVSS 40 41 aa a5 46 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS 40 41 44 45 a6
COMPUTI NG Hi gh Side Current Sense / Filter GRAPHI CS High Side Current Sense / Filter
o1 40 _=PP3V3 SO HS I SNS \ . PPBVE SO HS LSNS
. csa01 SMC Key | COR ceat
EDP Current:21.6A - ?g-g}u': SMC_ADCS8 h 1 01ur | G) R
® =
w _=PPVIN S5_HS_COMPUTI NG | SNS o 2 G EDP Current: 9. 85A o 2 %EM SMC_ADC2
PLACE_NEAR=US5000. BS: 5MM o (OT}—=PPVIN S5 HS GPU I SNS V+
R5400 us400 R5403 Us410 PLACE_NEAR=U5000. F2: 5MM
o612 2| *| SNS HS COVPUTING N 5 IN2rs 6 HE COWPUY NG | QUT 1 AR, sve cPu H 1 sENSE R5410 I NA214 oL
o N scro  QUT 2 osiz % * o5 | SNS HS GPU N 50N scro . ouT |8 HS GPU | OUT 1 43K, SMC GPU HI I SENSE oD -
n CRITI CAL 1750w PLACE_NEAR=US000. B5: 5MM w CRI TI CAL e :
Power Drop across R5400 at EDP becomes 1.21W 93 | SNS HS COVPUTI NG P 40 N+ REF|1 MF N C5403 1% 15w PLACE_NEAR=U5000. F2: 5MM
0.003 ;75T 1R5409 201 0. 22UF 0. 003 93 | SNS HS GPU P Al REF| L ” , C5419
CRI TI CAL 20% 1) 0. 22UF
GND 20K 83V CRI TI CAL D p—
Gai n: 50x B Higw —‘; e o =PPVI N S5_HS GPU I SNS R ~ 2 66
o1 =PPVIN S5_HS COVPUTI NG | SNS R, _ 2402 D SMC AVSS ot e o Gai n: 100x | C o Av
= PLACE_NEAR=U5400. 6: 5MV 40 41 44 45 46
OTHERS (5V) High Side Current Sense / Filter OTHERS (3.3V) High Side Current Sense / Filter
o1 44 _=PP3V3 SO HS | SNS o144 _=PP3V3 SO HS I SNS
SMC Key | O6R SMC Key | BBR
EDP Current:5A 1 g514Ul2:2 S EDP Current:5A 1 SS;LE].
— % MC_ADC13 - SMC_ADC9
p— -
o =PPVIN S5 HS OTHERSV ISNS o, i 2 ;%;M or =PPVIN S5 HS OTHER3V3 ISNS i 2 %EM
Vi V+
RO s us420 R5430, U430
2 I NA214 12,3 ?| § I NA214
I, LSS S OTHERSV N 50N sco . ouT | HS OFHERSV | QUT M, SIS S OTHERSVS N ) N2 our L& HS OFHER3V3 | OUT
i % i %
CRI Tl CAL CRI Tl CAL
0.005 <., | sns 1s orrersy P ol rerl 1 0.005 S NS bs orvERBVB P 4w REF| L
CRI Tl CAL CRI Tl CAL
s 29 o 'R5439
=] ~N =]
o1 =PPVIN S5 HS OTHERSV ISNS R g Gai n: 100x | ,%{n:iﬁ‘;" o1 _=PPVIN S5 HS OTHER3V3 |SNS R g Gai n: 100x ~ ,%{n:iﬁ‘;"
2402 GND SMC_AVSS 40 41 a4 45 45 [ 2402 GND SMC_AVSS 40 41 a4 45 a5
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
| PBR PLACE_NEAR=U5000. B3: s SMC Key | DOR = TTILE .
Fr om char ger 5423 PLACE \EAR-LE000. Ad: 51 SMC_ADC7 EDP Qurrent: 4. 6A 355434@1 SMC_ADC4 Hi gh Side Voltage and Current Sensing
s6 Bl 1 453K, Bl | SENSE a s [D—HR AVN = \ SMC_DCI N | SENSE oD 2 | I 051-0675 | D
Y 1w PLACE_NEAR=U5000. B3: 5MM App e nc.
/20w , C5421 v 15441 ® 6.0.0
26 0. 022UF 201 —/— 2200PF » V.
ey T, 18 NOTI CE OF PROPRI ETARY PROPERTY:
S cerfl-ACE_NEAR=US000. A4: 5MM 2 X7R- CERM
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NO_XNET_CONNECT| ON=TRUE
SENSCRNONPROD: CPU PKG Load Side Current Sense / Filter
PLACE_NEAR=R7310. 3: 5MM R55§3OK5
ggssmcpu\/RlSNSilP 1A 2
0. 5%
1/ 16W
a2 s _=PP3V3 SO CPUVRI SNS SENSCR NONPROD: Y
SENSOR_NONPRCD: Y PLACE_NEAR=US550. 5: 3MM
PLACE_NEAR=R7320. 3: 5MV R5508 1 C555
o VR | S P L 5.23K, NO_XNET_CONNECT| ON=TRUE Qg%lUF
0. 8% 2 39% cerm
SSD CURRENT SENSE oW SENSOR_NONPROD: Y 348
SENSOR_NONPRCD: Y 402 SENSOR_NONPRCD: Y CRI Tl CAL 1 | COC D
PLACE_NEAR=R7330. 3: 5MM R5500 R5503 U5550 - SMC ADC1
. 23K . 57K ROD: ~
61 46 as _=PP3V3 SO | SNS % 58 [T CPUVR | SNS3_P 1 223 2 CPUVR_| SNS_P. 1 3.5 2 93 CPUWVR ISUMR P 1]y 5 g;/;BS?,DCKGd SE’\Eg%ON%\‘P Y
Sense Resistor 0.005 Chm 1 css58 NO_XNET_CONNECT! ON=TRUE O tow %,’Fl;/é"é" \h\ 4 CPUVR | SUM | QUT e 53K2 SMC_CPUPKG | SENSE oo
. 0. 1F 196 ENSOR NONPROD: Y
EDP CURRENT: 54 200 o SENSOR_NONPRCD: ¥ - s % 120w SN A RER R £000. E1: 58
2 e PLACE_NEAR=R7310. 4: 5MM R55§37K0 R35§7OK7 P 201 1 C5501
03 50 [TRr)-CPUVR | SNSL N 1A 2 CPUVR I NS N 1A 293 | CPUVR ISUMR PLACE_NEAR=U5000. E1: 5MM f— IZJWEZUF
gg’igg:SDO(Gd = | HDC NO_XNET_CONNECTI ON=TRUE  0.% S £ 2 %Y
10, °  Scoos R5564 SMC_ADC6 SENSOR_NONPROD: Y i M LF SENSOR_NONPROD! 0201
\7\ 4 4. 53K SENSOR_[NONPROD: Y R5555 L G\ND SMC AVSS 40 41 44 45 a6
I SNS_SSD I QUT. 1 2 SMC._SgD_| SENSE o «2 . N
PLACE_NEAR=R7320. 4: 5MM R5571 R5554 732K
3 Vo 120w SENSOR_NONPROD: ¥ 5. 23K 732K + £ .
- b . e 1 " 03 58 [TR)-PWRISNS2 N 1 2 1% A NO XNET NECTI ON=T Gai n: 137. 77x
03 15NS sSD R N GAIN: 130X o A L ACE NEAR-US000. B4: SMM NO_XNET_CONNECTI ON=TRUE  ©. 5% e Ve LE LXNET_CO e Scal e: 29.03A / V e
F - o YW 2402 oz Max VQut: 3.3V at 95.8A
vaew PLACE_NEAR=U5000. B4: 7MM s3v PLACE_NEAR=R7330. 4: 5MV 402 SENSOR_NONPRCD: N s :
" o201 SENSOR_NONPRCD: Y R55§37KZ L R5530
= AVSS 10 a1 a4 a5 as 53 58 [T)-COVR I SNS3_N A 2 0
'R5562 R5563 NO XNET OONNECT! ONSTRUE &, o6 NO_XNET_CONNECTI ON=TRUE o —CPWR | MON ) 2
im N im - - 1/’3st 1/5;/snw
View ViV No xeT_conecT! onsTrUE 402 ML
) " 116w PLACE_NEAR=U5550. 4: 7MV
NO XNET_CONNECTI ON-TRUE 105 I ndi vi dual Sense R is 0.75nm0hm
£ EDP: 95A TDP : 45A
(Effective Sense R is 0.25mchm due to sunming of the 3 phases)
TBT Rout er CURRENT SENSE
o1 46 _=PP3V3 S3 | SNS C
=Pl I
o1 as SPPV3 A1 SAS DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
1 C5551 0. 1UF
i
0. 1F 2 %
ERFEARRTTB ik O™ o E
2
R5551 o EDP CURRENT: 8A | MDC
03 | SNS TBT P 13598, swrerre a1 _=PPVIN S3 MEM I SNS R > (lJ;AE:)sggDO(@ = SMC_ADC10
1% U5500 = I HSC —is N scos R5577
1/’\%9w N 5 OPA333DCKGA SMC_ADC23 3 | SNS_1V35 MEM R 1 oAk
» + scro-5 R5502 - R505%23 1|3 o 1SNS 1v35 MEMP | | SENSE P1V3SMEM | QUT s A R A 2o SMC PLVSNEM | SENSE gy, =z
VAN grsererian LANALZ SMC 3BT | SENSE gy 2 CRTICAL . e
1% w M \CE_NEAR=U5000. B6: 5nm
R5552 2. \g v zow PLACE_NEAR=U5000. A8: 5MV oot Sy LSNS V35 MEMN oo ! ?252?;: ]
3. 65K GAIN: 274X 201 1 5500 1V35_MEM R N& PLACE_NEAR=US000. B6: 7mm 0,2
93 | SNS TBT N 1 2 _isnsTETRN i Eeiveps v GAI N 136, 6X 20%
1% . 1 2 o1 =PPVIN M | 116w - : R
1/20W PLACE_NEAR=U5000. A8: 5MVI 2 5 o X
36 1 “02 R5575 RS576 = GND_SMC_AVSS 40 41 44 45 46
. = GND_SMC AVSS 40 41 41 45 45 1% L 2
R5553 R5501 iiew Y
1M 1M , 02 1/ 16w
1 . 2 iy
1/ 20w 1% Gain: 182x
201 1/ 20W 1
z P = NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECT| ON=TRUE
L GPU Vcore Voltage Sense / Filter B
\ =PPVOORE GPU REG XWB535 RE535 SMC_ADC14
1 §&2  GPUVSENSE IN 1ARK 2 SMC_GPUCORE VSENSE
GPU FB (1.35V/1.5V) CURRENT SENSE @D~ .
PLACE_NEAR=R9210. 1: 5 MM “12“2W PLACE_NEAR=U5000. B1: 5MV CPU VCOr e VOI t age Sense / FI I t er
- v 1 cs535
81 46 45 _=PP3V3 SO | SNS PLACE_NEAR=U5000. B1: 5MM 201 0. 220F
VCOC
L, e
1 5592 R XVB520 R5520 SMC_ADCO
EDP Current: 15.1A S " GND_SMC AVSS 40 41 42 45 46 kil 4. 53K
Rsense( R8380) =0. 002 Chm 2 81 _=PPVCORE SO_CPU 1 % 2 CPUVSENSE | N 1 2 PKG VSENSE a2
R5595 U5590 402 PLACE_NEAR=R7310.2: 5 MM S PLACE_NEAR=U5000. E2: 5MM
93 71 GPUEB CS P AN 29I SNS GPUEB R P 1 5 s R5591 | G1C e s C52522|(:)
* Ncm'5 = 3E3 SMC_ADC19 PLACE_NEAR=U5000. E2: 7MM J— _—
vow 4 gsousiar 1 ’\/y\/ls SMC_GPU FB | SENSE a2 2 S
o 3 Vs 1% PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o201
. 4 e GND_SMC AVSS 40 a1 a4 a5 46
Ro596 201 1 C5591 11750201 1 RES, MIL FI LM 0, 5, 1/ 20W 0201, SND, LF RE506 SENSOR_NONPRCD: N
03 71 GPUEB CS N ANA o3| isns s R o —— 9502 2UF
v Gai n: 104. 9x 2 §@n PLACE_NEAR=U5000. H2: 5MM
v PLACE_NEAR=U5000. H2: 5MV 0301
“ ?:593 = L GND SMC AVSSuo 41 44 45 40 renoved LCD BKLT Vol tage Sensing
e R5594
e i
NO_XNET_CONNECT| ON=TRUE =
e
= CON RUE i SYNC_MASTER=CLEAN J45 SYNC_DATE=04/ 26/ 201 A
NOXNET_CONNECT! ON=T GPU FB Vol tage Sense / Filter | SRS T
VGLC Load Side Voltage and Current Sensing
SMC_ADC18
XWSSéQO 3523(0 — A pl e I nc 051- 0675 | D
o1 =PP1V35 GPU FB 1 §&2 GPUFBVSENSE IN 1A 2 SMC_GPU FB_VSENSE oo <2 .
PLACE_NEAR=R8670. 1: 5 MV 1/120/(;w PLACE_NEAR=U5000. H1: 5MV <) 6 O O
e 1 C5590 NOTI CE OF PROPRI ETARY PROPERTY:
PLACE_NEAR=U5000. H1: 7MV EE&E%TL%%A&\‘ERPEEEEI R‘C! S THE
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3

1
NC_I ENS Al RPO?TIE?A

X29 Al RPORT CURRENT SENSE
=PP3V3_S4_| SNS

1%

it

C5601, C5631, C5600, C5681, C5671, C5618, C5642

SENSOR NONPROD: Y
0

&
X
0

QOo%UF
SENSOR_NONAROD: Y
30 SENSOR_NONPROD: Y
OPA333DCKGA =
1+ > scoss R5634
Wl Sy 1,53
o
- 2
s | SNS Al RPORT R N
SEI\JISCR_I\O\IPROD Y GAIN: 383X PLACE_NEAR=U5000. B8: 7MVI
R5632 R5633 =
5I0K A ?10%2 o et corsecn e
i ¥ SENSOR_NONPROD: Y
5 e
SERETENTBROD Y

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

117S0008 7

RES, ML FI LM 100K, 5, 1/ 20W 0201, SMD, LF

SENSOR_NONPROD: N

CPU DDR CURRENT SENSE

EDP CURRENT: 4.2A

o > NC_| SNS_CPUDDRP

SENSOR_NONPROD: Y

Roeal

R5682 - b
o mrmy—NC_| SNS_CPUDDRN S 9"8'2 « | SNS CPU_DQR R L
@F—NO\'%}@PR@: Y

CRI TI CAL

o1 35 =PP

XWb675

1%

M

1%

20
SENSOR_NONPROD: Y

81 46 a5

=PP3V3_S3_I| SNS

% 1SYS CPUDDR RP 1|, Po3:

1 2

1M

1%

6

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
0

5%
MF-LF 1/16W 402

,S2_PWR S3

2| PWR: SO

SM

Sense Resistor 0.010 Chm

EDP Current: 820mA

1 R5600
NC | SNS_S2N 15 9 1K
1%

6

o1 a5 4s =PP3V3_S3_| SNS

SENSOR_NONPROD: Y

NEAREUS000. AB: 7WM

RS685
1%

J_ égg% I\O\IPROD Y

'SENSCR_NONPRCD: Y
1C5631

| APC

SMC_ADC22

o/gZUF
§R PLACE_NEAR=U5000. B8: 7MVI
01

GND_SMC AVSS 4o 41 44 a5 as

40 41 44 45 46

Ji NGB NONPROD: Y
0 LUF
2 CERW X5R NEED KEY FOR THI S SENSOR
SENSOR_NONAROD: Y
uUs5600 SENSOR_NONPROD: Y | CVC
OPA333DCKGA PLACE NEAR=US000. HL: 7WM
1. N8 soos R5674 SMC_ADC20
VWi igns s2 aur 453K MC S2_| SENSE "
3l v L SENSOR_NONPROD: Y
2
w | SNS_S2_R N 201 —iC5262%9
SENSOR_NONPROD} Y GAIN: 332X == B8
3 P —
><301
R5672 11M R5%73 = GND_SMC_AVSS . 41 41 15
SENSOR_NONPROD: Y g 1M NO_XNET_CONNECTI On=TRUF]
e covecn e 3 1%Y SENSOR_NONPRCD: Y
2201 ’\6FW
201

81 46 a5

LCD PANEL CURRENT SENSE

=PP3V3_S0_I| SNS

EDP CURRENT: 1.0A

o [ NC | SNS_LCD PANELN v
o (> NG | SNS_ LCD_ PANEL# v

LCIDBKLT | QU

| cs602
—L 05 TUFSENSOR_NONPRCD: Y
?ERM

SENSOR_NONPRCD: Y

NONPROD: Y
T SR
95, 1UF
— 20%
2 GEpm
SENSOR_NONPRED: Y
A — SENSOR_NONPROD: Y | LDC
Ber0 55%.? e SMC_ADC12
INAZL4 o le LaD PANEL 1 ouT 4
REF[1
G\D
~
GAI N 100X

PLARCEJ\EAE:L:USODO. GL: 7MM ISNBCLA%(:;U
75601 a “

LCD BKLT Current Sense
o1 a6 a5 _=PP3V3_S0_| SNS
EDP Current: 0.75A v+
Us601
% o2 D I SNS_LCDBKLT N 5)in |l\éé72014w 6

%2 52 [T ISNS LCOBKLT P 4|

SENSOR_NONPROD: Y

GAI N 100X

GPU 1. 05V CURRENT SENSE

81 46 a5 _=PP3V3_SO_| SNS

1%
B
SENSOR_NONPROD: Y

C5601

. 22UF
ke PLACE_NEAR=US000. Gl: 5MV
0201

1
2

SENSOR_NONPRQOD: Y
1 cs643
0.1k

GND_SMC_AVSS .6 41 44 a5 a5

0P Qurrent: 2,917 SENSOR |NONPROD: Y e | c
5640 640 = SENSCR_NONPROD: Y SNCGZADCZI
SENSOR_NONPROD:Y 5 g 5 OPA333DCK&4 —
93 71 _P1VO5 GPU CS P 1 2 93 I SNg PPIVO SOGPU R P 1], Scr0-5 R5g44
oo M—/\ i iR A /\3KZ_WM
03 71 _P1VO5 GPU CS N o 5 v 1%
4 ‘2’%%: SENSOR_NONPROD: Y
R5641
oo e L, |1 C5642
. 203 15w Ab1vo_soceu R = Qo7
SENSOR_NONPRCD: Y ”SW sensod nowroo: ¥ = 2 g(ggl PLAGE_NEAR-US000. B7: 5
> SENSOR_NONPRCD: Y
'R5642 R5643 L_GND SMC AVSS 40 a1 as a5 4
§ M m
1 3 2
iow v
o wriov NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECTI ON=TRUE
= GAI N 357X
NOSTUFF
GPU VCore Load Side Current Sense / Filter TREB10 e
7 I GEXL M/P6 | MON L 453K,
o1 45 45 _=PP3V3 SO I SNS SENSOR NOWPROD Y 1/ 20w
CRI TI CAL 201
EDP: 46A + C5610
Vi mon=3x1 0% (0. 2/ RB915) * RB912 0, 1UF
2
SENSOR_NONPI A
U5610 ie SENSOR_NONPROD: ¥ | GOC
s OPA333DCK&4 ~ PLACE_NEAR=U5000. B2: 5mm
1+ SC70-5 R5618 SMC_ADCL15
\h\" cwoore a1 A R3K, SMC GPUCCRE I SENSE _qrrmy 2
GPUVOORE | WV sl & 120w A scgg“‘g}g’pmv
2 201 O 22UF  PLACE_NEAR=US000. B2: Smm
2654
2 Sen
. o201
SENSCR_NONPRCD: ¥ = Gai n: 3.004x
'R5619 ENSOR_NONPROD: GND SMC AVSS 4 a1 a4 45 46
499K R5617
1% M -
Uaew : : e
£ Debug Sensors

1716w
M- LF
202

NO_XNET_CONNECTI ON=TRUE

¢
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w
N
[

8 7 6 5 4

R5£3750
o _=PP3V3_S0_GPUTHVENS 1 2 _PP3V3 SO GPUTHMSNS R
\VA'AYS MHE@E?WBEB%Emn
Mf_l?'\gv Ve lvive i VAL _E CBPU?ZO
. 1 1
40 PLACE_NEAR=U5850. 2: 5mm ?9%7 R581%]K 1R§_’K852
e GPU_TDI ODE_P_PLACE NEAR=US850. 3: 5nm 2 XFB,CERM o 50
1 s 3 e
NO_XNET_CONNECT! ON=TRUE DD L 402, 2 2 D
TAOD 58511 Us850 B
GPU DI E TEMPERATURE 0. 0022“%__ El\/lf;lélill.;'l,:I A- Al A
&y 2 2| pp1 THERW / ADDR|_7___GPUTHVBNS THM L
3 .8
CRI Tl CAL T e:m GPU_TDI ODE N onL ALERT GPUTHVBNS ALERT L
801 s GPUTHVENS D_P 4 lop2/ DN SVDATAl & = H DA .
BC84, H 2
-3 CRI TI CAL3 NO_XNET_CONNECTI ON=TRUE S Ipne/ DP3 SMCLK M&MSL@ a3
................. 1 1 G\D  THRM_PAD
"Pl'lacenent note: ] 803 1 C5852 1| A
. 0. 0022yF 6 11
PLACE Q5801 ON TCP SI DE ' BCB4EGBIXXH ST e e e e e e ool ool ,
' CLOSE TO THE LEFT FIN STACK ' 3 2 0 , Pl acenent note: ,
Tt a2 GPUTHVENS D N ’  PLACE UBB50 N TOP SI DE UNDER THE GPU,
_—
Th2H LEFT FI N STACK TEMPERATURE ThiH RI GHT FI N STACK TEMPERATURE PLACE_NEAR=US850. 4: 5nm
PLACE_NEAR=US850. 5: 5mm l THSP TBT Dl E
Pt s s s s s s == = s == = s = s = = = - bl =
Pl acerment note , -
PLACE (5803 ON BOTTOM S| DE NEAR RIGHT FIN STACK Wite Address: 0x98 @12 _TBT THERM DP — TBT THERI PLACE S| DE=TCP
L o o e a a2 e e @2 @2 @ @ @ @ @ @ = = = = = . - - | = - =
Read Address: 0x99 NOSTUFF
'R5820
lOOK
%‘isw
SLF
DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY PLACE_NEAR=U2800. AGB: 2mm 2
1 2 s TBT THERVD N
RE870 l XWE820 c
o _=PP3V3_S0_CPUTHVENS 1 2 PP3V3_ SO _CPUTHMSNS R . =
5§/§ M H:EE(IE*W BH:ES 5bmq1m 1 Use G\D pin Bl on U2800 for N leg
WSy VoUTAGESs 3V C518?:0
402 1 S Re8T1'  |'R5872
TMOP  DDR3 PROXI M TY TEMPERATURE U58)D70 2 X4R,CERV 1%% 50(/?)16
s DDR3THVENS D1_P EMC1414- A- Al A = Mibgz Z%QLW
PLACE_NEAR=US870. 2: 5mm b
CRI Tl CAL 3 PLACE_NEAR=U5870. 3: 5rmm 2] oP1 THERW/ ADDR| T CPUTHIVENS THM L
P, 806 1 o %%’2827% 1 3| pna ALERT* |58 CPUTHVSNS ALERT L
Pl acenment note: | BC84B8BMXXH : y— 4 9 —|2 i DA
! PLACE Q6803 ON TOP SI DE NEAR DDR3 | SOT732-32 NO_XNET_OONNECTI ON=TRUE Cé \/)2 P2/ D\3 SVDATA L CPUTHVEBRNS S *°
- s s s s s s s s 402 _Slones D3 svoLk |10 =1 2C CPUTHVENS SCL 43
s DDR3THMSNS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP Al RFLOW PROXI M TY TEMPERATURE e e e e e e e e o oo oo
CRI TI CAL »» CPUTHVENS D2 P , Placenent note: '
802 ’ o XNLT CONNECT TR PLACE U5870 ON TOP SIDE UNDER CPU
BC84 H 3 LXNET_ ’ I
VEOKE CRITI g%: . %%)28299 N
1 1 . —
BOB4%MXXH ST
SOT732-3 5y =
0s CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
'Placement note: | BLAGE-NEAREUREYS: 4: 8
PLACE (6802 ON TOP SIDE | e e e e e e e oo B
' CLOSE TO BOARD EDGE , Placenment note: \ ,
"""""" ! PLACE Q6804 ON TOP S| DE UNDER PCH ,
L o o e e a2 a2 @2 @ =@ @ = = =
|
_—
51 =PP3V3 S0 X29THVENS
PLAGE NEAR-33501: 5WM
PUACE S besoTToM
TWOP
43 CEy— =12 XQOTHENS SDA Al
43 CEy—=12C X0THVENS SO Bl
Qs WRI TE ADDRESS: 0X92
= READ ADDRESS: 0X93 A
SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
ymiaz
Ther mal Sensors
- d} Appl e I nc. 051- 0675 ID
'Pllacement note: , i) 6.0.0
PLACE U5823 ON BOTTOM NEAR X29 CONN , NOTI CE OF PROPRI ETARY PROPERTY:
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 58 OF 119
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 I 6 5 4 3 2




Left Fan

o =PP5V_SO0_FAN LT

o1 s =PP3V3_S0_FAN LT

a0 @SNC FAN O_TACH

52 s =PP3V3_S3 FAN CTL

a1 2s =PP3V3_SO0_FAN LT

s FAN LT _PWM

CRI TI CAL
J6050
FF14A-5C-R11DL- B- 3H
F- RT- SM

2 W 0
u zg}f\; ﬁ G SOT- 563
SMC_FAN O_CTL 4 1370z
© D
\/L“J

506
402

NOSTUFF

= 51850769

s =PP5V_S0_FAN RT

Ri ght Fan

o a0 =PP3V3_S0_FAN RT

w0 T} SMC _FAN 1_TACH

52 s =PP3V3_S3_FAN CTL

CRI TI CAL
J6060
FF14A-5C R11DL- B- 3H
F- RT- SM

Nex2-O

5%

402

NOSTUFF

04444

Nex O

= 51850769

SYNC VASTER=CLEAN J45

SYNC DATE=06/23/ 2013

TTILE

d} Appl e I nc.
®
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LPC+SPI Connect or
CRI TI CAL
LPCPLUS_CONN: YES

SPI Bus Series Term nati on

J6100
DF40C- 30DP- 0. 4V
M ST- SM

SPI _ALT_M SO 4 s =PP3V3_S5_LPCPLUS 31~y 32
PLACE_NEAR=16100. 9: 5mm SPI _ALT_MOSI 4 4 o =PP5V_SO0_LPCPLUS ~
PLACE_NEAR=J6100| 11: 5nm PLACE_NEAR=16100. 12: 5mm SPI _ALT CLK .66 16 o2 - SPI _ALT M SO o o 5
PLACE_NEAR= : Pl _ALT. 49 83 88 83 19 (TR LPC CLK33M LPCPLUS - 316 o - LPC FRAME L (TR 23 40 79 83 88
LpepLus R vES | LPoLus R vES | LpopLus R VES | LrorLus e ves s 5 79 40 10y LPC_AD<0> -— s[5 ol = SPLROM USE MB im0
IR6128 |'R6127 |'‘R6126 |[*R6125 1o of
9, 9, 9, 9, 05 5 79 a0 13y LPC_AD<2> -— o[ 5 oo | PM CLKRUN L @D 12 0 e
%16'\4\/ %16'\4\/ %16'\4\/ %16'\4\/ 58 53 79 40 13¢gryLPC_AD<1> —— 11 5 o2 - SPI_ALT_CLK am o 5
= = = = - al
2402 5402 2402 5402 58 53 79 40 13T LPC AD<3> P 131 5 o424 - SPI_ALT _CS L am o 5
53 49 [T SPI _ALT_MOSI - 15| 5 o8 o LPC SERI RO e R
o 11q@yLPCPLUS_GPI O o= 100! | g | LPCPWROW L ' 20w 00
53 20 [T LPCPLUS RESET L - 19 5 o 20 - SMC_TDI [OOD @0 o1 83
o a1 10 g SNC_TDO - PN - | SMC TCK oD o
s _1P_SMC TRST L - 23] 5 o4 - SMC RESET L oD © 41 56 83
o TP_SMC_NDL - 2] 28 | SMC_ROVBOOT oD =
o a1 10 [y SMC_TX_ L - 21] & 28 - | SMCRX L oo 0 1 5
I 29] ) o e | SMC TVB oD o 41 80
33 M\ 34
\
PLACE_NEAR=U1100. AJ7: 5mm - RG6110 R6120
0 33
" Pl R L 2 Pl L 2 Pl B L 4
5 13 D S CS0 1 y 88 S CS0 1 y Sl M.B_CS 516S1039
1/ 16W 1/ 16WPLACE| NEAR=R6125. 2: 5nm =
PLACE_NEAR=U1100. AJ11: 5rm R6%11 N%E)%F R63]321 N%b%':
88 13 (TR SPI_CLK R 1’\/y\/2 es SPI _CLK 1 2 SPL_MB CK .
M:Sl/g'\év M:Slwg'\év PLACE_NEAR=R6[1L26( 2: 5nm
PLACE_NEAR=U1100. AHL: 5mm R6%12 o2 R63]322 45% B
o 13CBD) SPI _MOSI _R 1W\/2 ss SPI __MOSI 1 2 SPIL_MB MOSI .
(SPI _I O<0>) 5% WF: This |termination is SRW PLACE N R6127. 2: 5
Mibw wlond for dual/quad-10 RE123 b&b%w —NEARS s e
o ey SPL_M SO 1733, 2 SPI_MB MSO .,
(SPI _I O<1>) SPI : QUAD_| OM:Sl/g\é/ PLACE_NEAR=UB100. 2: 5mm
R61153O hos
1B CED SPI _| O<2> 1 2 SPIROM WP L
SPI : QUAD | %éi\%}//v PLACE_NEAR=R6101. 2: 5nm
R6131 MghF
ey SPL_1 O3> 1«}@\,2 SPIROM HOLD L .
M:ll/gw PLACE_NEAR=R6102. 2: 5rm
fiob" SPI ROM
o =PP3V3_SUS ROM
SPI: DUAL_I O
R6101* © 106100
3. 3K VDD - 0. TUF
i T- 8
b5, U6100
64MVBI T
SMC12 SPI  SUPPORT S R S A
SPI: DUAL_I O M T TABLE
: = w SPI_MB CS L 14 CE* =
R6%02 . SPIROM WP L 32W CRITICAL SO[2 SPI_M.B M SO,
R6103 05 10 10 SPI ROM USE MB__ 1 2 1 SPLROM HOLD L _© 7 HOLD*
o SPL_SMC M SO 1R 2 oo A 9 vsS
<« N NOTE: |If HOLD* is asserted jisw NOTE: Not all ROM APNs currently
R6104 vzdw ROM wi || ignore SPI cycles 402 used support quad-10. Al so not N
SPl SMC MOSI L 0 201 in normal and dual -1 0O nodes. conpatible with Matt card ROM
o D Y override. Quad-10O support is
1/ 20W R6%OO for experinentation only.
o [T SPI _SMC CLK 0201 1 2 <
5%
R6%24 10’2?;;’1‘”
o m—SPL_SMC CS L AR
1/52/8W

0201

SYNC VASTER=CLEAN J45 SYNC DATE=04/26/ 2013

SPI ROM / LPC+SPI Conn.
051-0675 | D
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1YY Y L2 =PP3V3_S0_AUDI O -
ML e 1
=3 CRI Tl CAL
£PAV5 AUDI O ANALOG 50 C6214 1 106213
BYPASS=U620T. TLI0 5 mm 0. 1TUF - ToUE
6218 * 6216 1 | os217 T T8
0. 1UF 0. 1UF 10UF X7R- CERM 2 2 3
= i o 6o B
X7R-CERM 2 X7R-cERM 2 2 NT-Pay
Ga02 0402 0805 LLP 1 G\D_AUDI O CODEC 50 54
G\D'AUDI O CODEC 50 54
ORI TI CAL . .
BYPASS=U6201. N13: ML1: 5 mm
152u1F9 Co212 1
o~ ) o} _ Ao
S — 1)z I I TUE BYPASS=U6201. Al: A2: 5 MV
I !7 =U6 S ] X7R c&lzé?\,/l 2
%,0\,: BYPASS=U6201{ H12: H13: 5 nm g z>3z © 6403
g I
0402 M N_LI NE_W DTH=0. 20M\ § > § GND _AUDI O CODEC 50 54
_ o CODEC FLYP M NCREGKOW BTH-0. 07V
BYPASS=U6201. AB: Bgilmch N LI NE_W DTF=0_ 20W VREF DAC__ H13 | \rer pac HPoUT_L| AL2 M N LINE_ W DTH=Q. 3MV M N NECK_W DTHEQ_ 07WM AUD HP_PORT L oo s o0
C6222 1 M NNEGEW BTRRS. 0TI M N-NEGKW BTH-0 §EWVHP BTN AL |\ip R LT U6201 HPouT_R|_AL3 M N I | NE_W DTH=0. 3MM M N NECK_ W DTH=Q_Q7MM AUD HP_PORT R fomy s e
[y 28 | FLyp Cs4208- CRZR SENSE_A1 ‘;; AUD TI PDET 1 am -
R 2 CODEC FLYN BI0 | v VFBGA SENSE_A2 AUD TI PDET 2 am -
0402 M N_LI NE_W DTH=0. 20MV A’\‘AL%
M NNEGKW BTH-0. 07\ Bl1l | FLYN SYM1 OF 2 Hs3| €13 M N_LLNE_W OTHEQ S M N NECK_W DTHEQ 078 AUD US HS G\D am s
2
oo G AUDIO . NILO ||| net N L Hs4<;3 MNLUNE WOTHED S M N NEGK W DTHEO 070 AUD CH HS G\ND am s
VI Hs3_rer| BL3 MUNLUNE W OTHEQ AMM M N NECK W OTHEQ 07084 AUD_HP_PORT REFUS ¢y se
- HS4_REF MONLUNE_WOTHE MU M N NECK W DTEEQ 0704 AUD HP_PORT REFCH s
TP_AUD CODEC M CBIASL L — <
N9 I 1 NEIN_RF HSI N+| N6 os cODEC HS MC P 6224
TP_AUD CODEC M CBIASL R M i NEIN_R HSI N-| MBoas CODEC HS M C N M N-LLa W DIteq aean 1UF M N_LINE_W DTH=0. 3WM
- M N_NECK_W DTH=0. 06MVI e M N_NECK_W DTH=0. 07V HS MC P
L8 am s s
TP_AUD CODEC M CBIAS2 L oM Bl ASL_L JAN C6225
M CBI AS1_R E11 3 402 UF  m N LiNe woTH=0. 3mu
SENSE_B1 22y L) 2 MACNESCWBTHO 0T o
TP_AUD CODEC M CBIAS2 R LS Im cBiAS2 L SENSE B2| D11 f Yany X
Lo X B2 GND AUDIQ CODEC w0 s b,
M CBI AS2_R SENSE_Q 19%
8 SENSE_pj L3 | BB
54 s0 __GND AUDI O QODEC M Gl NL_L+ AUD_TYPEDET oo 5 =
M8 ImciNL_L- LI NeouT1_L+| E12 NC AUD LOL LP
N7 Im o N1_R+ LI NeouT_L- | E13 NC AUD LOL LN
M M aN R LI NeouT1_R+| F11 NC AUD LOL RP
F12
C6226 NS |y aine L+ LI NEQUT1_R- NC AUD LOL RN
0. 1UF M6 N2 L- LI NECUT2 L+ F13 AUD LR L P
iy " e u NEourz1+ GL1 AD L2 LN D = * | eT. SPkR AMP. SIG  SOURCE
X5K; CERM N Im a N2 R+ L oD 52 93
54 5o __GND AUDI O CODEC 1|2 coEc Mane M v ane R LI NEQUT2_R+|_G12 AD LR R P o 03
4“ L NeooTs R [G13 AD LD RN @52 ? RT. SPKR AWP. SIG SOURCE
AUD HSBIAS I N L12 lispi AS IN - oD
AUD_HSBI AS L13 lusel AS LI NEQUT3_L+| HL1 AUD LGB L P oD 52
R6206 AUD HSBI AS REF M3 |psp) AS_REF LI NEQUT3_L- [ J11 AD LGB L N D - LFT SUBWOOFER AMP. SI G SOURCE
12. 21|S N1 |isel AS_FI LT LI NEOUT Re| 912 AUD LO3 R P
/\/1\0//\’ urs R | 913 AD L8 R N 0D °2 % gT SUBWOOFER AMP. SIG  SOURCE
1/’\%:00W L1 NE 3—R- @ 52 93
201 LI NEOUT4_L+| K11 NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NC AUD LO4 LN
1UF LI NEOUT4_R+| K13 NC AUD LOA RP
1 H 2 LI NEQUT4_R- | 111 NC AUD LO4 RN
M2
)%égn 5 VCOM 5 CODEC VCOM
el tooa % % % 9 2 VREF_ADJ CODEC VREF.
6996 248 § 3 . o
TS 2|, L[ BRI
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|°|8| 8 eV s S fov
AT P
0603-LLP 0805 LLP 1
G\D AUDI O CODEC 50 54
PLACE XW6201 NEAR 5V SOURCE
L6200 M N_LI NE_W DTH=0. 20MVi M N_LI NE_W DTH=0. 20MM
XW5201 FERR- 22- OHM 1A- 0. 065- OHM M N_NECK_W DTH=0. 15MM U6200 M N_NECK_W DTH=0. 15MM
EY VoLTAGES5V! A VOLTAGES, 5V
81 _=PP5V_S4 AUDIO 1 % 2 _PP5V_S4 _AUDI O XW. 1 2 4V5_REG I N SIIN SN ouT 1 PP4V5_AUDI O ANAL OG 50
i NLTNE W DTHE0. G0NV
N,NED_(,W DTH=0. 20MV 0201 CRITI CAL
VoLTAGESSY R262220 4V5_REG EN 4 |EN NR/ FBL2_4V5 AR
o1 54 51 _=PP3V3 SO AUDIO DI G AN Nds
NOSTUFF 2, |—< GhD CRI TI CAL
RGZ%I?? 20 ’ 0 021%|2: ! SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
8370 78 65 6o _PM SLP_S3_BUF_ L 1 /\N\/2 1.C6200 1 C6201 XW6200 0% —— ———
—o0.1uF —1uF s biY
S 5 il D N x6R- cERY 2 AUDI O CODEC, ANALOG
v 2 3on cerm 2 en o201 .
201 "

M N_NECK_W DTH=0. 15M\
VOLTAGE=0V

6.0.0

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5

0402 202 = SNDLNEWDTH:D o d} Appl e I nc. 051- 0675 ID
l ®
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8 7 6 5 4 3 2 1

AUDI O CODEC, DI G TAL BLOCKS

L6300 APPLE P/ N 35354080
FERR- 22- CHM 1A- 0. 065- CHM

81 _=PP1V5 SO AUDI O 1 2 ® ° MPI;’lL\‘/fE aODTALgDISO DG o ® ° =PP3V3 SO AUDI O DI G 50 51 54 81
0201
6300 . 1 6301 veracea sy BYPASS=U6201. E1: F1: 5 nm ByPASs=Us2d1. a1: F1: 5
4. 7UF 0. 1UF 1 C6302 - S EE S MMBypASs=U201. K1: K3: 5| mm . . =PP3V3 SO AUDI O DI G 5o 51 54 81
20% 3230 0, LUF 1 C6303 (! C6304 C6305 (!
X5R- 1 2 2 X7R CERM 2 gg\k/r cer 0. 1UF p— 0. 1UF 10U
402 BYPASS=U6201. J2: J1: 5 mm 0402 PASS=U6201. A7: E3: 5 nm
C6306 (! 1 C6307
- = 10U 0. 1UF
81 54 51 so =PP3V3 SO0 _AUDI O DI G 5830 N ) 603
jrages Ceru xR
0021 0201
'R6324
100K o Al =
Pow 'R6325 ol o % g| 2
220t %72225 %\ %\ E\ E\
K $ s s s
R6323 GPl C0_SPKR_SHUTDOM M lepl oo NS %%30
4 A0oK, PD 208 GPI OL H |epi o1 U6201 sPDI F_out| @ CS4208 SPDI F_OUT 1 2 SPDIE QUT JACK o =
b s [-SPKROOW L 1D ('jj cPl 2 CS4208- CRZR oM ©_spro| N8 1%
JE7 esss [T)-SPKROOWN R 1D GPI 8 VFBGA DM C scLol N2 NC DM C CLKO Mioz"
NBTUEF s> oy DFET_OPENUS S lepi ot Dl G TAL -
RGD%ZZ DFET_CPENCH C7_leri o8 SYM 2 OF 2 DM C_spa1[ N
100K ML
1 NC DM C CLK1
1 2 | oD = NC CS4208 GPQD @ lepoo mMesa
1 120w NC CS4208_GPOL B9 |apor DM C_spaz| M
= it L1
B DM C_SCL2 NC DM C CLK2
2 s o HDA BIT CLK F2 |aok >
5 51 11 gy HDA SYNC E2 Isync DM C_SDA3| K2 DM C_SDA3 Y B
R6331 o5 51 CS4208 HDA SDOUTO R Dl |spi o DM C_scL3| L2
o 11 ¢ —HDA SDIND 1,\/2\2/\/2 [ _TP csa208 DA spauti Cl lspi1 R6332
2 SDC0 Nc|_F6 DM C CLK3 R LAAN2 DM C CLK3 oo 54 63
VE | SDOL Nel F7 19
o8 5111 [TR)—HDA SDOUT 201 SDC2 Nl F8 %2?[
88 11 [T HDA RST L Bl [spos Nl 8
B8 JrsT N &7
NCl_GB
A5 IMCLK_A
NC CS4208 MCLKA I B2 |saKk A N Ho
NC CS4208_SCLKA f B4 || Rex_A e
NC CS4208 LRCLKA I A3 lopaUT. A Nl 8
NC_CS4208 SDOUTA I B3 Jopi N A
A6 KB
NC_CS4208 MCLKB I = ﬁ(a
NC_CS4208 SCLKB f B5 | re B
NC CS4208 LRCLKB I B8 looour B L
NC_CS4208 SDOUTB f v mjo‘]N a
6_|spa
B7
o PPER01
Q 0Q0QQQ 3SM
§ §§§§§ 63 54 51 DM C SDA3 169
PLACE_NEAR=U6201. N3: 5 mm
— (MMM Q
- wjwfw|~
PP6302
630
SM
= s 5111 HDA BIT COLK 1 X

PLACE_NEAR=U6201. F2: 5 mm

PP6303

P3SW
88 51 11 HDA SYNC 1

PLACE_NEAR=U6201. E2: 5 mm

PP6304

P3MWM
SM
88 51 11 HDA SDOU 1@

PLACE_NEAR=U6201. D2: 5 nmm

PPF%EMAOS

88 51 CS4208 HDA SDOUTO R 1@

PLACE_NEAR=U6201.D1: 5 mm

SYNC VASTER=CLEAN J45 SYNC DATE=04/26/ 2013

TTTLE

AUDI O CODEC, DI G TAL

d} Appl e | nc. 051- 0675 ID
) 6.0.0
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3

82 s2 PP5V_S0 _AUDI O AMVP Lg

CRI Tl CAL
1
CRI TI CAL CRI TI CAL C6217:IC‘2: .
L6410 20%
FERR- 1000- OHM (0:6;‘1}3 o 52V 2 L YOS U410, AL A2: 5 mm
o s E—AD LR | P (Y Y Yol 2 aun serrave 1IN P R CASE A4 0. 1UF
0402 = i 2| criTica 19%
TI CAL = 2
L6411 sov - PVDD 316 =
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) FERR- 1000- OHM CB4LA g cea 41
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2 BV > i = CPUVR_PROGL 28 | procr Pue| 22CPUVR PVWB gy
0402 CPUVR_PRO®2 27 | proz2 pwel 22CPUVR PWWR_ momy s
2015 2201 CPUVR_PROG3 26 | prozs Pwal 20 CPUVR PWML e
= PLACE_NEAR=U7200. 32: 2mm PLACE_NEAR=U7200. 30: 2mm =
“ D CPUVR VR _ON 1 VR on R7224
s s @y CPU_VI DSQUT 30 | spa DRSEL|_25 CPUVR_DRSEL 12/\/‘\‘/"\/'\4
s @ CPU_VI DALERT_L 31| ALERT %
o o r—CPU_VI DSCLK 3271 sak pconl 2 CPUVR PGOOD  grmy io b,
CPUVR | SUVP CPUVR_COVP s CRI Tl CAL L
* D ( CPU_VCCSENSE_N) 13 | ke NCL95 NC
NO_XNET_CONNECTI ON=TRUE Cr215 Nl L
2700PF NC
Cr214 L 845 bUVR | SUMN RC 1]z 39PF CPUWR FB 7 |8 Nel 2L ne
22008, — 190 ¥ V201 100 [ 201 L1z CPUVR_FB2 8 | FB2 el 24 ne
rr. gl 2 vdow 3F R7210 10V X7 Cerm 2 e (CPUVR | SUMP) 15 | sowp
s m—CPUVR_| SUMN I A8, CPUVR | SUWN R 14 | sum
1/52;8\” = Qo CPUVR_| MON 3] 1von
o m—CPUVR_| SENL o 12 || spnt
s > CPUVR_| SEN2 11 || sene
s > CPUVR_| SEN3 10 || sens
&
1 C7210 |1 C7211 |1 C7212 C7240 Fa
—-0. 22UF - 0. 22UF ——0. 22UF 1800PF —— o
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5 6.3V 5 6.3V 5 6.3V 25V,
X6S- CERM X6S- CERM X6S- CERM X7R- CERM
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0. 1TUF - 365K = - 220 1T 1/ 20W
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0201 —| NV
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CPU_VCCSENSE_N 330PF
o D 2 8
0201
1C7260 1C7261
—L_330PF~ L 330PF
- ¥ = =
2 16V 2 16V
X7R- CERM X7R- CERM
0201 0201

lSYl\C VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013

oL

CPU VR12.5 VCC Regul ator 1C

d} Appl e | nc. 051- 0675 ID
) 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 72 OF 119
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

14 6 5 4 3 2




8 4 6 5 4 3 2 1

o1 57_=PPVIN SO CPUVR . ) Addi tgnal | nput Bul k Caps
o1 58 57 =PP5V_S0_CPUVR ARE FOR ENVC lCR\T\(‘AL lCR\T\(‘AL ]CRITI(‘AL 1CR\T\(‘AL ]CR\T\(‘AL ]CR\T\(‘AL ]CR\T\(‘AL
1 1 c7319 .|* C7370 .| C7371 .| C7372 .|~ C7373 .|" C7374 ,|' C7375 ,|' C7376
0. 001 68UF 68UF — 68UF 68UF 68UF — b=
c7310 * - O01UF 200 20% T 20% 2006 2006
e 28 R L S P L N - e
2
v 5 A CASE- D2E- SM CASE- D2E- SM CASE- D2E- SM CASE- D2E- SM CASE- D2E- SM
x65- CERM
PHASE 1
o . 7310 i =
VDRV 0. 36UH 20% 36A- 0. 001080HM b
0612
BOOT LJ? 3 1 0 NCl8 2 PPVCC_S0_CPU_PHL 2 CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
- FDVMF6808N 9 M NEReBR- P NGL03T- S REER A 55 3 s .|tcr377 .| cr378 .|' C7379 ,|'C7380
PN 10 SW TCH_NCDE=TRUE NOSTUFF 93 4sCPUVR_| SNS1_P 58 45 CPUVR_I SNS1_N %BS%UF — %DS%UF p— %L?%UF p— %DS%UF
CRI TI CAL 11 R7312 2 16V 2 16v 2 16v 2 16v
o VIN | 12 2.2 R7314 vl vl vl vl
13 110w 10
GL 14 M- LF 1/ 20W
22 e CPUVR_PHL_SNUB 201
oSt 35353836 e ’
1 NasTURF CPUVR_| SUW P R7317 =
- &29 NC 1 7312 ) 1 NO XNET_GONNECTI ON=TRUE L 10K, cpuvr 1 sns2. N
o 0. 001UF R7311E 1RO7K316 e s
169 1% ) XNET_CONNECTI TRUE
s 57 [T CPUVR _FCCM 4zco En+ 31 2 30K cerm 1% 1% 1720w
0402 1/ 20W 1/ 20W S
o VSWH| | 32 2[5"1:2 2’;‘51
NC>EE THWR 33 R7318
) 34 = L 0K, cPuvrisNsa N
VCI N
ig CPUVR | SENL . A6,y NOXNET_CONNECTI ON=TRUE
CGN\D PGND @ M-
— CPUVR_I SUWP G 201
[lod N ) oINlo(o|o|d|N[Mm| |0 O|~]| o
M| Al H | H A NN N[N NN NN
= = cmon | camon | SFWGL | SFWEL B
o150 57 =PPDV_S0 CPUVR .|*c7323 ,|* c7324 |*cr3es |t cr32e |t 7327 |t cr328 | c7329
68UF  ——68UF L 0. 001 0. 001UF
7320 1 20% 20% - 10% 10%
2 . i 2 5OV 2 5OV
1UF e bt s e bt s 0603 0603 0402 a6 a6
10%
N
x65- CERM
PHASE 2| % =
ER\7T\ (:AzLO 0. 00075 =PPVCC SO_CPU REG,,
= 15
i B 0. 36UH 20% 36A- 0. 001080HM w
R7321 VR 2 _PPvec s0_cy pro Vout = 1. 85V nmax
CPUVR BOOT2 RC 1 2 __CPUVR BOOT2 4 |soor 8 : Pl MS103T- SM 3 p
EUR BO0T2 B0 1 \\AZCRUR BOOT?. 329 S MG W B JEES T 5A max out put
brere M 1y 1§\£/ o Pz 39 |oi sB o m SW TCH_NCDE=TRUE NOSTUFF o5 4sCPUVR_| SNS2_P 56 45| CPUVR_I SNS2_N _ 4 5 O k
402 R7322 1 pu—
Cr321 6 o CRITI CAL 11 2.2 ?7224
0. 22UF NCX*— VIN | 12 1/ 15w 15
1]z CPUVR PHASE2 K 13 M LE 1/ 20w
AN NC>EEfaL 14 2 CPUVR_PH2_SNUB 2201
16V 42 DI DT=TRUE
G 7 |prase 35353836 NOSTURF CPUVR_| SUMN P R7327
1 7322 NO XNET _CONNECTI ON=TRUE 10K . cPUVR 1 SNSL N
CPUVR_PWWR 40 |yt %(NC oo R7325! 'R7326 LAAAZ | SNS1_| 45 58 02
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e T
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PHASE 3| ™ s -
15
o = 0. 36UH 20% 36A- 0. 001080HM w
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MR W TR0, 7 W™ 5% N seGcwDTo 2 39 FDVF6808N 9 SW TCH_NCDE=TRUE NETURE o3 4sCPUVR_| SNS3_P 56 g5 | CPUVRI SNS3_N
B e LW BT y DI SB* PQEN 10 R7332 'R7334
402 2.2
11 3.9
CRI TI CAL 5%
6% NC - v [G2 GE -
1|2 CPUVR PHASE3 K 13 6932 Yo1
38 e CPUVR PH3_SNUB 2
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|15, 0. 001UF R7335 R7336 AN, = - 45 58 9
s my—CPUVR_PWWB 40 lpww 25¢NC i 1K 10K L/, NO_XNET_CONNECTI ON=TRUE
30 * o 1/ 200 /50w w
s 57 [T CPUVR FCCM 15ZCD_EN 31 201, 2201 R7338
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NC >ES THUR 33 = LA CPUVR | SNS2_N ——
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DDR3L (1Vv35 S3) REGULATOR

o =PPVI N_S3_DDRREG

CRITICAL| CRITICAL | CRITICAL

Cr435'|. C7430'|. Cr431'|. |1C7432|1C7433 LC7434
1508 68Ur = ~'esUE -~ - TUF -1 0, 001UF F
23 Hian Rl e, T 2380
« =PPVI N SO_DDRREG LDO : AT caBE A 7| BRI 8851 0452 T 8851
o s =PP5V_S3_DDRREG BYPASS:W“O"-é;zé'Vf‘l _l_
10UF -
BYPASS=U7400. 12; 10: SMV B
2
C714009 - oes I ?7?39 DDRREG DRVH R
fﬁg” 2 = R e N A LS e
o o Ty e
o~ 402
L VLDO N C7425 CRI TI CAL
= 0. 10F
V51 N vesT| 15 DDRREG VBST M N-MERE-W BFFES: 47 ,0m 112 @%3732%50 15250905
U7400Q DRvH 12 DDRREG DRVH Jobe 3l SOoexe “VIN 1 CRI_TI CAL
=DDRVTT_EN (VIT Enable)17lss  1p sw13 DDRREG LL  GATENCOEETRUE  DIDTETRY ;Ex —
=DDRREG_EN (VDDQ VTTREE Enable) 16 |ss S51916 T NOOE=TRUE O DT=TRE 60571 <+ vswe  0.68UH 18A-3. 3MOHM
DDRREG 1V8_VREF 6 |VRer ¢ DRVLLLL REG L GATE_NODE=TRUE DI DT=TRUE HE — [ : - : . prviae N
CRI TI CAL pcoopl 20 DDRREG PGOOD o - — 8 PCVB103T CRI TI CAL Vout = 1.35V
vobashs|_ o DDRREG VDDQSNS < DDRREG _VSW |1 C7440 18A max out put
C7415 1 1R7415 2> DDRREG FB 8 |REFIN VI .. =PPVTT SO DDR LDO — V\hj{gf’@EDE:TRLE ——270UF (Q7335 linit)
TUE - 19. 6K e SR 2L SN L CENE-W DTH=0. 6_mm T 20% 1
y — % DDRREG MODE 19 |vooe VITSNS| L 5ORREG VITSNS 1 5 -NECK- bGAD N-NECK-W DTH=0: 17" 'mm |2 C7446| f = 400 kHz
2 16w DDRREG TRI P 18 [triP S Qe = - B4- SM - gSWoow-
0 2402 VITReF| 5 » =PPVTT_S3_DDR BUF XW/ 460 ORI TI CAL > Y
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pawp oo G5 B! Cr4601| |1 Cr461 L 270ME —— — IF XWP 401
R7416 100 —— —— TOUF - — 20, XV
R7416 |1c7416 S N R 2T T, 0% case- o7 8
o T Jap TOF 'R7417 |'R7418 N ) B8 '
16W 2 3;{_ CERM 200K 52 3K
2402 0402 0016 o‘is —
40-2L¥v 240-2L|\év C7460, C7461 close to menory
2 — 1 5 POS|
: %:7242%9 — Eﬁ N B‘IE\IE—V}I/L)II-ﬂg.I\IS?nn
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.. =PPVI N S5_P5V o105 0 =PPSV_S4 REG + =PPVIN _S5_P3V3
CRITI CAL[ CRITI CAL | CRI Tl CAL 7541 | 7570 —PP5V S5 LDO CRI TI CAL] CRI TI CAL] CRI TI CAL | CRI Tl CAL 7581 | c7583
C7543+* C75441 , Crb5421, |t 1 — " C75841,C7585, Cr5801|, Cr5821, |* 1
S o — 68{%}:: — iléf g%gowF C7500 VOUT = 5V TsUF—=" ToUF —= esilghol%:: e8UE —= —— itéf ggzgowu
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VOUT = 5.0V SKI P_5V3V3: AUDI 53350%1 O I I B c7501 i 1C7503 = y VOUT = 3.3V
1 . —
11A MAX CUTPUT 1 . R7500 1280 5 2 B B8 o Y T % CRI TI CAL 15250754 10A MAX OUTPUT
F = 400 KHz CRI TI CAL N RECK W BTH=0. % 028 e > g ¢ ¥ 2] [z 38K ceru Q7560 CRI TI.CAL
£RLTLCA L7520 . CRI TI CAL ! C7;5U%4 158‘1’@ : olsapses o T o e | Bl9214DPA L7560 F= 400 SHZ cpiT1ca
A - pu— (1 4
150UF-10. 0350HN Romibsregne LA OMH 520 2 gﬁ;{ R7544" ?|_PsvP3va_SKIPSHL 19 |sapess OF T CAL ) bt 0. 035H
1C7553| |1 C757 CsD58872Q6D 8651 u7501 = C7593!
C - —L ¢ 0010F 1 MR 206 o 5 Paves TG % 14 locseL =y EN12 | I=PSVSS EN  ames — o 001 0/ o
= 2 Y
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. - TGR| 4 DRV - DRV -
B OTETRE = M N-KENE W BTHEG: § My cerenooemee ooV H L 1B 24 | | PSVSSS GA'T_'E,NCDE:TM Vi RHVIECE WBH:ES g W ! ’ 1 C7590 .|*C7592
LA : P5VS4_LL 32 |sw o sve| 25 P3V3S5_LL — NO STUFF :| == 36 :—330UF
! oo s VEREEWBTER B W o o o e P enzlzr | [Pavass pra C o MIRESCWEBRER S W . |r_—}} : —Fésgw Yol
- MR WEIER S W oeee o T P, capp T MR WETEER S W i : ,
150F- 0. 0350-HM l S csP1 cspP2| — g
L c7818 PSVSA CSNI sl el [ [PaV3ss o 7588 A ; 2 1
NO—STUFF : z g 1 JI'ISLZJF 11 |voDE RFL_3 P3V3S5_RF 0'1 JI‘ISLZJF J g g g‘
CRI TI CAL v b s Eg¥§ VFBll 9 Jvrel VFB2| 16 Eggggg VFBZ2 Ay I CRI Tl CAL
S 8 COVP: 10 lcovp1 covp2| 15 COMVP: 8 8|z N
1 OUF 0 0350HM [z £ |2 i%‘éu R7506' i%‘éu TR 150UF- 0. %gg’gfr\ln——
Eoé XWI5220, |7 1 402 o mm—=P5VS4_EN 4 |ent Ene| 21 =P3V3S5_EN __mes o 4082 g % X\/\7562 T
POEY- TANT - g g 5 R7547 o5 @MP@OM PGOOD2|_20 P3V3S5_PGOOD o 4% R7546 ) ) oEgE )
Y B 3. 24K, G\D THRM_PAD M Lgv ; 1K, gl ¢
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1VO5 SO REGULATOR

o =PPVIN _SO_P1V05S0

2 =PP5V_S0_P1V05S0

PLACE_NEAR=U1100. AJ12: 1MV
As Py/0aS0, BOOT RC CRI TI CAL | CRI TI CAL
=PP1V05_SO_REG 1632 . PIVOSSO_SENSE P R7620%1 1 %3&01 g DTT%%E?? %% mm 7620, Cr621. |* 257060%%
8% P % %~ R
18 2 1C7630 2 2 2
1 255 R76301 ¢ sl | et [ S C
2 BYPASS=Q9800. 14: 16: 5nm 0 I ; P BYPASS=Q7630. 2: 5: 6mm
PLACE_NEAR=U1100. AK14: 1MV PP V PlV V | = %/{:18% 2 % g
.y . mm o
NEERs .2 mm o s Gbgz =
_ .
=05V (LRl D) VT PVCC P1V05S0 VBST
U7600 ik 2 87650953
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- D =P1V05S0_EN 3 [en UTEN oo, AR DRV —\_JL—_ RIKOZI4DPA G TICOL R7640
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7
PLVOSS0_OCSET OoSET L ace neteerosg. 2 3.5 2700F —f = 300 kHz
o ¢ P1V05S0_PGOOD 9 |pcood %0602P§ 1 o 2
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P1VO5S0_FSEL 5 |FsEL 0 CRI TI CAL
1 1
R760% | LR35 , NO STUFF @0 Pow J'c7648
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xrgir (1R7642
0402 1. 2K
%lsw
(PCHVCCI OS0_QCSET) 5 SLF
(PCHVCCL 080 VQ)
-

o

14. 4A

R7641 x 8.5uA / R7640

SYNC VASTER=CLEAN J45

SYNC DATE=04/26/ 2013

TTILE

1VO5V PONER SUPPLY

d} Appl e I nc.
®

051- 0675 | D
6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
HEREI N | S THE
PLE | NC.

THE_| NEFORMATI ON_CONTAI NED
PRGPRI ETARY ERTY_OF APl

ROPRI ET/ P
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

76 OF 119

2




8 14 6 5 4 3 2 1

Page Not es PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
Power aliases required by this page: -
- =PPVI N_SO_LCDBKLT (9-12. 6V LCD Backl i ght | nput) 116S0004 8 RES, MTL FILM 0 OHM 1A MAX, 0402, SMD s, e, wrse vz, mrra, oz, wrzs, rze BKLT: PROD
- =PP5V_S0_BKLTCTRL (5V Backlight Driver |nput)
- =PP5V_S0_KBDLED (5V Keyboard Backlight |nput)
BOM options provided by this page: 15251527
BKLT: ENG - Stuffs 10.2 ohmseries R for engineering builds PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE
BKLT: PROD - Stuffs 0 ohmseries R for production CRI Tl CAL CRI Tl CAL PLACENEARELTTL0. 2: 3w
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GPU Rai |

Sequenci ng

KEPLER GPU REQUI RES RAILS TO COVE
up in the fol l'owing order

1) GPU3.3V

2) IFPX OVDD - 1.8V

3) GPUVCORE

4) FBVDDQ GDDRS 1. 35V

5) PEXVDD/Q OR I FPY | OVDD - 1.05V

=P3V3GPU M SC EN

4

EG RAI L1_EN _ P3V3GPU_EN : =P3V3GPU_EN
79 = = =TRUE *— oo o
EG RAI L2_EN _ P1V8GPU_EN __ =P1VBGPU_EN
™ = = = WAKE BASESTRUE —— = oD °
., EG RAIL3_EN _ GPUVCORE_EN __ =GPUVCORE_EN .
— VAKE_BASESTRUE  — ssg
EG _RAI L4_EN _ P1V35GPUFB_EN__ =P1V35FB_EN
- = oo EN o
., EG RAIL5_EN _ P1VO5_SO0GPU _EN_  =P1V05_GPU_EN -
= WAKE_BASESTRUE — — oD
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68 86
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82
ié%ovv
5201
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68 86

PEG R2D _P<3>

68 86

'R8213
82

NOSTURbEG RoD N<3>

68 86
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" P1V05 SOGPU PGOOD PM ALL_GPU PGOOD 7
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SYNC DATE=01/13/ 201,

SYNC _NVASTER=D2 KEPLER

Power Sequenci ng EG PCH SO

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

051- 0675 | D

6.0.0

82 OF 119

2




8 14 6 5 4 3 2 1

LCD PANEL | NTERFACE (eDP)

CRI TI CAL
J_ 20525- 130E- 01
L F- RT- SM
1 C8351 1 C8352 1 C8355 .
L 9 1PF —L 9 1PF —L 9 1PF —20
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5%
83 67 LCD_HPD CONN g4 g6 g3 67 DP_I NT_AUX P, 1/’\%§W
R8315 201
1M
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NCX—2 | NC PEX | s T, Sy e LR T T LA T, '
| .
NOZE | N PEx 1 Ovoof A2 . X201 | e |° g g |PEee e | g [ P e
NCX_NS NC PEX_I e . % R )
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| = DI RECTFET- SA
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X6S- CERM 2 2201 | . %
YNSRI s, S o s 2bresan & ooscrns VAKHEWBTIER WY 1 25A max per phase  =PPVOORE_SO_GFX REG |
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Wre-to-Board (M cro-coax) Connector

CRI TI CAL
NO_XNET_CONNECTI ON=TRUE J9500
BP9505 sm 20525- 130E- 01
BEAD- PROBE apt— F- RT-SM
NO_XNET_CONNECTI ON=TRUE
2 XNEL 31
BP9506 sm —=0
NO_XNET_CONNECT| ON=TRUE BEAD- PROBE M
BP9501 sm o7 03 10 gy USB_EXTB P 1y
BEAD- PROBE USB3_EXTB_R2D C P C9501 1|2 @D VADTRE v o gy USB EXTB N 2o
o 0. 1UF | [ T0% T6V X5R CERM 020T 315
NO_XNET_CONNECTI ON=TRUE EXT )2 1|2 GND_VO D=TRUE o7 s USB3_EXTB_R2D_P G\D_VOI D=TRUE 415
BPO502 sm 87 13 USB3 B RDCN CQ%OEUF IlU“n T6V X5R CERM 0201 a7 53 USB3_EXTB_R2D N GND VOl D=TRUE. 510
BEAD- PROBE . 6 o
87 83 13 (T} USB3_EXTB_D2R P GND VOl D=TRUE. 1o
o o 12 o USB3_EXTB D2R N gy 512
9
v s m_HOM _EG DATA C P<0> o v n-TRE 10 g
o4 74 [T HDM _EG DATA C N<O> GND VOl D=TRUE. 1115
12
v > HOM _EG DATA C P<1> o van-TRE 13 g
os 72 my—HOM _EG DATA C N<1>  awp va D=TRUE 1415
15
v m_HOM _EG DATA C P<2> o van-TRE 16 g
m*XNErB*%’\EgéO\FST,\ARLE os 72 my—HOM _EG DATA C N<2>  anp va D=TRUE 1715
ROB 18
NO XNSTEAOZ-\H\ECTI O\EFTRLE o o - HOM_EG OLK C P Lz g
~  BP9504 sm o 74 [T HOM _EG CLK _C N ;2 o
BEAD- PROBE am>— 10
10
24| ]
CRI TI CAL w 03 20 on—USB3_SD D2R P GND_VQ D=TRUE 2515
o0 03 20 qom}—USB3_SD _D2R N G\D VO D=TRUE 265
27
- - o
Boar d-to-Board (Fl ex) Connector . USB3 SD RRD C P o vanme o010
J9510 s 03 20 [y USB3_SD_R2D C N GND VOl D=TRUE 29 1 5
20590- 032E- 25 30 o
F- ST- SM —
34\ 33 33 [
N Note. Pinl in synbol is different to 51650853 in J15 34
. . o
2 1 ECH DS
e} 36
7 20 @ HDM _HPD 4o ol3 PM SLP_S3 BUF L ryso sees 7065 E2 D
0 10 @ USB_EXTB OC L 65 ols PM SLP_S4_L Q2 1 % o7 40 55 02 38 [©
o 10 15 D SD_PUR_EN 8o ol HDM _EG DDC OLK ey 1o
= = omy R O SDOONN_ STATE_CHANGE L | 10| o o9 HDM _EG DDC_DATA (g RO PYR 1V5 o0
12 11 - g O
GNI 41
« =PP3V3_S3 RIO w] ol R9335 °
16 00 15 ¢ PP1V5R1V35_S0_RI O - 2 1 =PP1V5_S0_RI O 1 22 —
200 OTis ) =PP5V_S4_RI O MRS 2 W Mflz‘év -
— 81 r . .
> OG\ICD > 40, = 51850829
24] ;o 28 Rl O_PWR 1V35
s =PP3V3_S4 RI O 26 oo 25 R9534
s 12C HDM RDRV_SCL 28 27 3 B
Ag@m | 2C_HDM RDRV_SDA 500 2o 2\ =PPIVE5 SO RO .
32 31 16
e} 1
C9510 : 19511 ok
0. 1'@)__ 36 N\ 35 —— JpfuF
C§ 2—|7 u ’ g\n
0
3 |
516S1106 L
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o1 50 _=PP3V3 SO DPMUX
——DPMUX UC M2 7 1 C9650 1 C9651
DP 2:1 ANALOG MUX g1k g1
gego (ol 2 ok ceru 2 7R cerm
DVN32D2LFB4 SIES N5 N5
U9600 OSSN
TP _DPMUX_UC P10 B12 | p1o/ woE0* RAF2113NLG P60/ KI No* | L13 DP_EXTA MUX EN o - — 04 52 DP_INT | P<0> B4 | piNi_o+ é
TP DPMUX_UC P11 A3 | p1g/ woEr* TLP- 145V pe1/ ki N+ K12 g DP EXTA MUX SEL EG oo % o4 52 (TR @ DP INT IGM N<O> A4 IpiNi_o-
TP DPMIX UC P12 Al2 | p1o/ wE2* SYM1 OF 3 P62/ KI N2* KE TP_DPMUX UC P62 1[c7 sk b nt Lo pets 5 o 1 U9B50 +
TP DPMUX UC P13 B13 | pyg/ wyess P63/ KI N3*| TP DPMJX UC P63 ™ 7o _DPMUX_UC DL e G T T v — |G M._N<1> A5 | a1 1. CBTLO6142EEE
TP _DPMUX_UC P14 D1 | pya/wEs+ Peas ki Nax| KIS g DP EXTB MUX EN oD o0 D — ] - TFBGA
TP DPMUX UC P15 C13 | p15/ wEs* OM T_TABLE Pes/ KINs*| J10 g DP EXTB MUX SEL EG oy co = o8 52 DP INT IG M P<2> BS |pni_2+
TP _DPMUX_UC P16 C12 | p1g/ wuES* P66/ KI N6* Jl; TP_DPMUX_UC P66 94 8 () agp— D2 I NT I G M. N<2> AS IDINL_2-  CRITICAL
D10 * * « [ HL TP_DPMUX UC P67
TP_DPMUX UC P17 P17/ WJET P67/ 1 RQ7*/ KI N7 ot 02 DP INT IGM P<3> A8 |pjinL 3+ pouT_0+|_B2 DP_INT M. C P<0> 67 86 94
70 60 EG RAILL EN D13 | ppg P70/ ANO Nl‘; DPMUX_UC UNUSED 7 R9601 % o [T - DP INT IGM Ne3> A9 |piNg_3- DoUT_o- | BL DP INT M. C N<O> 67 6 9
0 o0 M} e EC RAIL2 EN Ell | pp P71/ AN1| M DPMUX_UC_UNUSED » o1 =PP3V3_S3_DPMUX_UC LANN 2 PP DPMUX_UC, R DP INT IGAUX P HO | pauxi+
79 6 EG RAIL3 EN D12 | ppy P72/ ANz| 10 DPMUX_UC UNUSED 7 5% : o DP_INT IGAUX N __ 39 1
7 o6 (COT}—gm—EG RAIL4 EN F11 | pp3 P73/ ANg|_NLL DPMUX_UC_UNUSED 7 it ACESS. 3V o4 02 B> —gpueap—DELNL_LG AUX N =2 | DAUX- DOUT_1+[ D2 g DP INT M. CP<1>  gopm o7 8 o
e EG RAIL5 EN E13 | ppa P74/ ANG le DPMUX_UC UNUSED 70 RO600 402 NCx—H8 | bbc_cLki pouT_1- | DL DP | NT Nel> 67 86 94
52 79 EG QLKREQ QUr L E12 Ipps P75/ ANS| 1 DPMX_ LG UNUSED 7 41 70 75 =PP3V3 SO DPMUX UC 1 ’\/g/\/2 % NCx—22- DOC_DAT
7 oo} @=EC RESET L F13 | p2g P76/ ANG| N3 DPMUX_UC_UNUSED g 5% : 32
70 FB CLAVP E10 | pp7 P77/ AN7| 12 DPMUX UC UNUSED 7 Ve 1.C9604 NCx—== FPD- pout_2+| E2 LU LB pe2n o7 0 o1
n—eFBCAAR oz . El_‘—m.. C N2> (o _
1 510 DOUT 2- DP_INT M. C N<2> o7 86 94
00 62 49 40 12 LPC AD<0> A9 | P30/ LADO P80/ PVEr | A7 T CRAL L DO ©9600 1| C9601 * C9603 * T, i o o 0P [NT EG M_P<0> B8 | pynp o+ -
o 0340 a0 Q@Y LPC AD<I> qg DO Ip31/iADL Pg1/ Gazo| B8 TP_DPMUX_UC P81 0. 1UF 0. 1UF 0.1UF ——0.1UF —— 2 Xk cerm o DP_INT EG M. N<O> B9 |pjne o-
LPC AD<2> 3B | p32/ LAD2 P82/ CLKRUN* | €7 TP_DPMUX UC P82 v v oV oV B > — - >
88 83 49 40 13, 3 xir cimm 2| xrrcirm 2| xir cerm 2| xR cirm 2 pouT 3+ F DP_INT M_C P<3> 67 86 94
o8 83 45 40 HM P33/ LAD3 P83/ LPCPD* TP _DPMUX UC P83 0402 0402 0402 0402 04 74 DP INT EG M. P<1> DB |ppng_ 1+ DOUT 3- L‘M@ o 66 01
5 3 49 40 13 LPC Fi L A8 | p3a/ LFRAM P84/ | RQB*/ TXDL| A DPMUX 1X oz o = 54 74 [)—wgp— D2 | NT EG M. Ne1> D9 Iping_ 1- B
70 20 DPMUX_LRESET L D8 | p35/ LRESET* P85/ | RQ4* / RXDL, 2 DPMUX_UC_BOOT_RX 52 L DP INT EG M. P<2> EB |pinp 2+
D7 « TP LCD | = s —————— —
20 [Ty—LPC CLK33M DPMUX UC g, = P36/ LCLK P86/ | RQB*/SCKLL = g TP LCDIRQ DPMUX_UC VCL i 70 DP_INT_EG M_N<2> E9 |pjne 2- AUX+|_H2 DP_I NT_Al P 67 86 94
TP_DPMUX_UC P37 P37/ SERI RQ PO/ | RQe*| 34 DP_TBTPA HPD BUF . 7o _DPMUX_UC RESET L P INT EG M. P<3» F8 AUX- | HL @=p P | NT AUXCH C N CED o7 86 94
<3>
TP DPMUX UC P40 D4 | paos TM o7 TOVEYI 0 Po1/ 1 R [ & LU LBLRL L LU I "RG0 N o o . os 74 T — g $,§+
TP DPMUX UC P41 A5 | pa1/ TMOD/ TOMCKI 0/ TOMVCI 0 P92/ | RQU* | F2 DP TBTSNKO HPD 2 0 S| ®|8|T] o 3|5 SR o D * R
TP DPMX UC P42 B4 | pao/Tovovi 1 Po3/IRU2: | &L o DP TBTSNKI HPD Mz ez DPMUXLRESET L 1AAA 2 B 8B88 3§ § & o3 S o4 74 DP INT EG AUX P H6 | pauxa+ R9662
8 67 62 LCD FSS AL | P43/ TM 1/ TCMCKI 1/ TOMVC! 1 Po4/IRQL3* [ o DPACADETBUE 1 = g 909 3 g é xos St 2 4 74 CH Sy DP_LNT_EG AUX N I36 | paxa- T00K
o LCD MUX SEL @ | paa/ TMOL/ PWMI2B/ TOMCYI 2 Pos/ | RQLa* | &4 DP B CA DET BUF 7 DRMSK XTAL MELF < 600 < 5 | ooc ke HPDIN| 1 DPMUX HPD PD 1 A AN 2
TP DPMUX UC P45 B2 | pas/ PyWIBE/ TOMDKI 2/ TOMVD! 2 Poe/ EXCL| F4 TP_DPMUX UC P96 S 2890 & = NCx—2 boe-ctie e J_
TP DPMUX UC P46 Cl | pas/ pwmimB P97/ SDAO/ IRAUS* | F1 o TBT DDC XBARENL e 1 2 TP Tasy o NC»—— DPC._| o 1
c3 H3 -
TP _DPMUX UC P47 P47/ PWMUSB 08 | resr SYM3 OF 3 NCx— | HPD_2
@ —=——( wo| Bt DPMUX_UC D1 9
52 79 (00T} @=—DPMUX_UC TX P50/ FTXD A3 voz| HL DPMUX_UC VD2 79
o DPMUX, F3 | ps1/ FRXD DPMMJJX UUCC g(’::L o AL M T TABLE 75 g LODMX SEL Al lgpy SEL DOC_AUX_SEL| &2
TP DPMUX UC P52 B4 | psy/sclo 2. 50%2. oMv sM—2EMX ’ EXTAL - B7
DPMUX_UC_XTAL_R | vz scoru sz sucns N EE  lge DPMXUCNM o ® . LOMXEN  Fgxs> 222888
3 DPMUX: HOCO
DPMUX: XTAL % opwx: xTAL ROE50 w 8 nNoLES NC 8(8|8|%(k|0
C9640 1 2 |4 1C9641 10K ﬁ ﬁ ﬁ ﬁ 2 z
15PF —L15pF uak
CONNECT | 2C TO LCD BKLT I C 22 Q9 58y i wlolwl«] o
U9600 o 2 2 o o2 813318l 2 =
s =1 2C_DPMUX_UC_SDA N3 | pAO/ KINB*/ SDAL  RAF2113NLG PEO/EXExcL| KL g DPMUX UC CLK32K 4 0201 oz _—
- o @-—=!2C DPMUX_UC SCL NL | pA1/ KI N9*/ SCL1 TLP- 145V PEL/ETO IS g DPMIXUCTCK o l DPMUX UC PULL- DOANS NCSTUEF
o2 14 DPMUX_UC | MB | pA2/ KI N1O*/ PS2AC SYM 2 OF 3 PE2/ ETDI | K2 DPMUX_UC_TDI 7 = 7o DPMUX UC RESET L R9620 10K 1anp 2 S TEoW W 20T
o DPMUX_UC_UNUSED M | pA3/ KI NL1*/ PS2AD pE3/ ETDA L DPMUX_UC TDO. 7 EG RAIL1 EN R9621 10K 1 2
7o DPMX_UC_UNUSED N2 | pags KI NL2*/ PS2BC o T TABLE pea/ ETME_ K4 DPMUX_UC TNVG 7 DPMUX UC PULL- UPS PPEVE S0 DMK LG 7 e N 5w 201
2o DPMUX_UC_UNUSED L1 | pas/ KI N13*/ PS2BD - PES/ETRST*[ M8 @ DPMUXUCTRSTL o o1 79 75 = 1966 _EG RAIL2 EN R9622 10K sapp2
K3 « "
70 DPMUX UC UNUSED = PAG6/ KI N14* / PS2CC PEO/ | RGB*/ PWWUOA|_KS @=EC LCD PVR EN am 7o _DPMUX_UC NM R9610 10K 1 ANN 55— 55—t 70 66 _EG RAIL3 EN R9623 10K LAANL
5 FB CLAMP TOGGLE REQ L PA7/ KI N15*/ PS2CD " N5 EG BKLT EN S% 20w M 201
PF1/ | RQ9*/ PWMULA] i 7o _DPMUX UC TRST L R9611 10K 1 AN EG RAI L4 EN R9624 10K 1 2
@ IPOPAEGHD B fppyism+ PF2/ IRQLO*/ TMOY| M g PMALL GRUPGOD e RO612 10K 5% 120w M 201 7 e NW—sow o
2
¢-_[P DPB EG HPD @ | pB1/LsCl PF3/ | R@l*/TWkE_‘MWL—@m 7o _DPMUX_UC MDL Y VY S 70 00 _EG RAIL5 EN R9625 10K 1A 2 S
75 On} @-D° TBISNKO HPD EG B9 | pB2/ RI */ PWMIOB PF4/ PWMRZA/ EXDSRL O g CPUPGOODA ~ mes 7o _DPMUX_UC MD2 RO613 10K AN E— LCD PR EN RO626 10K 1 2
7 75 (COT}—gm—DP_TEISNKL HPD EG  A10 | pR3/ DCD*/ PYMULE PFS/PWBA EXOTRLN o, GPUPGOODB Ao RoG14 10K S% 120w W 20 88 79 67 N w0t
2
s DP_EXTA CA DET EG __ CL0 | pga/ psre/ FSI DO PF6/ PWWMA/ EXCTS| 14 GPU_PGOOD2 s 7o DPMCUC CLKSZK NN 53 7962 LCD BKLT_EN RI627 10K s AN
2 DP EXTB CA DET EG  B1O | pps/ prRe/ Fsi DI PF7/PWBA EXRTS| M o GPUPGOODL  me 7o _DPMUX_UC TCK R9615 10K 1anA2 E— LCD BKLT PW RO628 10K 1 2
- ci1 % wzow W 201 7 ez NN —Tmow ot
i M _EQ HED Air | TB6/ CTSH/PSI o PGO/ EXI RQ8*/ TM X/ spaal MB =12C DPMIX A SDA a3 DPMUX_UC TDI R9616 10K 2 R9629 10K CETURR
B ¢_° | NT EG HPD PB7/ RTS*/ FSI SS PGL/ EXI RQ*/ TM v/ SaLA| 7 =1 2C DPMUX A SCL a " R9617 10K AT o DEMXCLC MM NN zow e
S LCD PVR EN (L I — e/ Ex QL0 sonel KB DPMUX_UC_UNUSED b 70 _DPMUX_UC TDO AN oo 79 DPMUX_UC VDL RI630 10k a2 BT
55700 O ——gm LD BKLT EN @3 1o 1 oopg) yieer PG3/ EXI RQL1*/ SCL PPN LG LNLISED ™ 7o DPMUX UC TVE R9618 10K 1pnA2 o DPMUX_UC D2 R9631 10K 2 NOSTUFF
TP _DPMUX_UC PC2 P12 | bcas Ti ocoor ToLKAY el PG4/ EXI RQL2+/ SDAG KO PPN LE_LALISED ” RO619 100K , NOSTUEF PU on" PcH Bage ” N o
TP _DPMUX UC PC3 H13 | bcar T1 ocoor ToLKe/ WELL: PGS EXI RQB*/SCLCﬁ—‘M@” ™ s EG CLKREQ QT L NN 7o DPMUX UC PECI RO632 10K 1npN 2 T 0w W 201
70 LCD MUX EN G0 | ncar T1 ocaLs VoEL 2% PGB/ EXI RQL4*/ SDAI S — HOM _HPD = 7o _DPMUX_UC RESET L R9640 100K 1 VY,V A— o 70 _DPMUX_UC PEVREF RO633 10K IAAAZ
TP_LCD MUX RE G2 | o) 71 ocB1/ TOLKG WE13* PGT/EXIRQIS*/SaD L6 g LeDHPD e 5% 1720 w R 5% 1zow W 201 )
H11 10K
0 LR BKLL P e pos/ 1 ocn2/ vELA® PHO/ | R+ | E2 1G LCD PWR EN o oo LMUX UG UNUSED R963 NN ——row o
PU OFFPAGE ™ <OOT}——egm—22DDC MUX CROBSBAR L=2° | b7/ 11 0cB2/ TOLKDY WUEL5* PHL/ EXI RQ7* | F2 ¢ G BKLT EN am e =PP3V3 SO DPMUX_UC 75 70 o1 o2 70 _EG RESET L R9635 100K 1N 2 e ——
@ 1P_DPA 1 G HPD MO | ppo/ ANg PECI | A4 DPMUX_UC_PECI ™ o =6} X SLP S3_L DP TBTSNKO HPD | G RO636 100K 1 2
D PEVREF 79 1 5% 120w M 201 fr—
¢-_[F DPB G P N9 | pp1/ ANg B3 DPMUX_UC PEVREF C9670 1 R9670 e MV
o2 79 DP_TBTSNKO HPD IG K10 [ ppp/ ANt 0.1k © 47K 7o 7 DP_TBTSNKO_HPD EG RO637 100K 1 AN 2 T 1oow W 201 )
DP_TBTSNKL HPD | G L8 | pp3/ ANL1 8& P VCC 5%
82 79 (OO} ——aqu— 22 TBISNKL HPD 16— g 2 1/ 20W DP_TBTSNK1 HPD | G R9638 100K 1 2
TP DP EXTA CA DET 1G M | ppassso R GE6Y U670 L5 o270 N 55w 201
TP DP EXTB CA DET IG M8 | pps/ssi L TSR F 79 75 _DP_TBTSNKL_HPD EG RO639 100K iamp2 o
- K9 r "
TP _HDM | G HPD = PD6/ SSCK a3 78 65 02 50 PM_SLP_S3_BUF_L 2|a IQ\ 4 GMUX SLP_S3_BUF L = TP_DPMJX UC P63 7o 1020 _DP_INT I G HPD RO645 100K LAANA 2
7920 (OT}—qgu B INTIGHPD -7 |PD7/SCS j = MAKE_BASE=TRUE R9646 S%  1zow W 201
NC NGS5 - 100K 1 2
NCx— NC 1R9(|3<71 7975 DP I NT_EG HPD N ——mwzor
GN\D 470 RO647 100K 1 2
39%89802 @ § % ow 7o DB TBTPA HPD BUE NW s mw— mor
o) 5 R9648 100K 1 2
I\_IILRT- SMm 5201 - LB TBIES HPD BUE NW 5w o1
PP3V3 SO DPMUX_UC R 1 L i
82 Z DPMUX_UC TX 2 g DPMUX_DEBUG CA DET | SO.AT' O\I %ﬁ MAISLTtERznz M.B SYNC _DATE=07/ 31/ 201
\_ N w
52 79 DPMUX_UC RX Bl DS o170 75 ___=PP3V3 SO DPMUX UC s 79 75 ___=PP3V3 SO DPMUX_UC oDP M
70 DPMUX_UC RESET L alg DPMUX UC DEBUG HEADER
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DP A & DP B AUX

=PP3V3_S0_DPMJX

DP A & DP B DDC MJX

o1 79 o .
1.C9700 1.C9710
J—alw R9720 | R9730 | R9740| R9750 0. 1UF R9751 | R9752 | R9753 | R9754
209% 20%
2 ng 1 1 1 1 2 ng 1 1 1 1
X7R CERM X7R CERM _—
0402 4"ZOK 4"ZOK 4"ZOK 4"ZOK 0402 4"ZOK 4"ZOK 4"ZOK 4"ZOK
%l 20W %l 20W %l 20W %l 20W %l 20W %l 20W %l 20W %l 20W
o = 2201 2201 2201 2201 o = 2201 2201 2201 2201
2 R9710! 3
g 10K 8
> ’%mw >
u9700 402, Uo9710
TS3DS10224 TS3DS10224
% 7> 9 DP_EXTA MUX EN 16 | Ena QN o0 79 [Ty-DP_EXTA MUX_EN 16 | Ena QN
94 8 20y DP TBTSNKO AUXCH C P 11Nna+ ouTAL+| 20 DP_TBTSNKO EG AUXCH Py 74 os 1 (gT}—DP TBTPA DIC GLK 10 Nar ouTAL+| 20 DPA EG DDC CLK am
o4 50 20Ey—DP_TBTSNKO_AUXCH C N 2 IiNa outal- [ 19 DP_TBTSNKO EG AUXCH Ny 74 os D DP_TBTPA DDC DATA 2 | N ouTAL- | 19 DPA _EG DDC DATA oo
ouTAO+| 18 DPA | G AUX CH P CED 2 % QUTAO+| 18 DPA | G DDC CLK Yany B3
outho- | 17 DPA | G AUX CH N B 52 v ouTAo- | 17 DPA | G DDC DATA o w2
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w0 7 9 DP_EXTB MUX EN 10 | enB o0 7o [Ty-DP_EXTB MUX_EN 10 | enB
94 6 204y DP TBTSNKL AUXCH C P 3 |ine+ QUTB1+ DP TBTSNKI EG AUXCH Py 74 o8 »2 (gT}—DP TBTPB DIC OLK 3 i ne+ QUTB1+ DPB EG DDC CLK am
o4 50 20 By DP_TBTSNKL AUXCH C N 4 |ine QUTBL DP TBTSNK1 EG AUXCH Ny 74 os e DP_TBTPB DDC DATA 4 |ine- QUTBL DPB _EG DDC DATA oo
outBo+| 8 DPB 1 G AUX CH P D o o0 aureo+| 8 DPB 1 G DDC OLK am
ouTBo- |2 DPB | G AUX CH N CED o o0 outeo- |92 DPB | G DDC DATA ao
12 Isp) §9 s 11 DP_EXTB MUX SEL EG am e e ™ D DP_DDC MUX_CROSSBAR L 12 [sp §9 so 11 DP_EXTB MUX SEL EG am e
6 & 5 B
n — n —
o~ o~
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(] sl elelele]
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&GH 5V Rai l s 3.3V Rail s 1.5V/ 1. 35V/ 1. 05V/ VCORE/ BKLT Rail s TBT RAILS
v« =PPBUS G3H PPBUS_G3H _ . ©-=PP3V3 S5 REG — ﬁ%&%ﬁm“ » , =PPDDR S3_REG PP1V35 S3 _ w =PP3V3_TBTLC FET =, pPP3V3_ TBTLC _ 2020 20
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TrRUE W5 _KBD13 8 | —
TRUE HDM _DDC CLK = TRUE DP _INT_M._P<0> 67 86 94
= TRUE W5 _KBD14 8 | —
> TRE HDM _DDC DATA = TRUEDP_INT_M_P<1> o 60 0
TRE___WS_KBD15_CAP w0 [
e HOM_HPD L 2 W5_KBD16_NUM o—®e DP INT M _P<2> o7 oo o8
TRUE___SMBUS PCH CLK 13 a3 00 O—RE s TRUE  DP_INT_M._P<3> -
> o F  S\VBUS PCH DATA e VB KBDI7 S B r L Fss
O PMSLP 53 BUE L e O—RE W5 KBDLS » > o LCh hPD CON 20
o PvSPsal —IRE__VE KBDL9 » > f LED RETURN 1
O F PP3vs 3 PV O—RE_W5 KBD? ® > f LFD RETURN 2 o
B r Pr3vass o O IRE W5 KBD20 “ B rE LED RETURN 3 -
= o1 83 s TRUE W5 KBD21 a8 = oz o7
fr— TRUE  PP5V_S$S4 5Xs1 e WS KBD22 ] True  LED RETURN 4 62 67
Rl N_STATE L oz = Ve KBD23 s > TRE LED RETURN 5 o2 o7
> TRE USB EXTB CC L 1578 — I — e e = e LED RETURN 6 o o7
TRE___GND 10X = W& KBEDA e > 1rE PPSVR3V3 SWLCD 3Xor
e = I;i V& KBDE s > TRE PPVOUT SO LCDBKLT o
= e \\S KBD6 z: —IRE GN\D 16X
J5150 - hall effect l:l: TRUE___ WS _KBD7 e =
[ TrRUE __PP3V42_G3H o183 s TrRUE W5 KBD8 2 Power Rails
[ TRUE _SMC LID R a2 [ TrRUE W5 _KBD9 38 [ TRUE PM SLP_S3_ L 12 21 40 65
TRUE__GND > TRE WS KBD ONOFF L w0 [ TRE PPVIT SO DDR o
- LEFT_OPTI KBD s > TRE PP3V3 S0 o1 63 02
> TRE WS LEFT SHFT KBD ., > TRE PP3V3 S3 o o2
[ ":]Ael\??_?_ I;\NKI/I eft fan [ IRE GND 2X = TRUE___PP3V3_ S5 o1 03
o N LT TACH - L > TRE PP3V3 S5_AVREF SMC ...,
[ TRUE PP3V42_ G3H o o
= TrRUE  PP5V_S0 3Xo1 83 J4915 - kbd bklt = e PP5V SO
TrRUE GND 5X o TrRUE  KBDBKLT RETURN1 2Xa9 62 = e PP5V S3 oL e Y| TER=CLEAN J45 YNC DATE=04/ 26/ 201
= > 1eue  KBDBKLT RETURN2 2Xs0 62 = ne  PP5V S5 o g " "
J6060 - right fan >__tE PPVOUT SO KBDBKLT .. (= P “ Functi onal Test Points
> TeE FAN RT_PW 9 a _mE G\D 4x D: e PPDOI N G3H .
TrE_FAN RT_TACH p = TRE PPVCC SO_CPU o Appl e Inc. 051-0675 | D
= =
[ TRUE PP5V_SO 3Xe1 83 = TrRUE  PPVTTDDR _S3 a1 ® 6.0.0
e OND s o—IRE EEivs SOSVY S5L o NOTI CE OF PROPRI ETARY PROPERTY:
= [Ee TRUE V5_S0 61
TRUE___PP1V35_S3 o PRI ETARY | PROPERY N RRLE | Ne, S THE
= THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 104 OF 119
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 4 6 5 4 3 2




5

TP_USB3_SPARE_D2RN

PCH

NO_TEST MAKE_BASE

TRUE

TRUE

NC

USB3_SPARE_D2RN

TP_USB3_SPARE D2RP

TRUE

TRUE

NC

USB3_SPARE_D2RP

TP_USB3_SPARE _R2D CN

TRUE

TRUE

NC _USB3_SPARE_R2D CN

2 _TP_TBT_XTAL250UT

NC NO TESTs

Thunder bol t
NO TEST MAKE_BASE

TRUE

NC _TBT_XTAL250QUT

— TRUE

TP PARE D PARE D
USB3_EXTC D2R N TRUE TRUE NC USB3_EXTC D2RN o7
USB3_EXTC D2R P TRUE IRUE NC USB3_EXTC D2RP o7 2 ITP_DP_TBTSRC M._CP<3..0> — TRUE TIRUE NC DP_TBTSRC M._CP<3..0>
USB3_EXTC R2D C N TRUE TRUE NC USB3_EXTC R2D CN o s TP_DP_TBTSRC M._CN<3..0> = 1RpUe TIRUE NC DP_TBTSRC M._CN<3. . 0>
USB3_EXTC R2D C P TRUE TRUE NC USB3_EXTC R2D _CP o7 s _TP_DP_TBTSRC AUXCH CP — TRUE TIRUE NC DP_TBTSRC AUXCH CP
USB3_EXTD_D2R_N TRUE TRUE NC USB3_EXTD_D2RN 7 s _TP_DP_TBTSRC AUXCH CN = IRE TRUE NC DP_TBTSRC AUXCH CN
USB3_EXTD _D2R P TRUE TRUE NC USB3_EXTD_D2RP . -
USB3_EXTD R2D C N TRUE TIRUE NC USB3_EXTD R2D _CN o7
USB3_EXTD R2D C P IRUE TIRUE NC _USB3_EXTD_R2D_CP o7
PCl E_ENET_D2RN TRUE TRUE NC PCl E_ ENET_D2RN
PCl E_ENET_D2RP TRUE TRUE NC PCl E_ ENET_D2RP
PCl E_ ENET_R2D CN TRUE TRUE NC PCI E ENET_R2D CN
PCl E ENET_R2D CP — IRUE TRUE NC PCl E ENET_R2D CP
- . _TP_DP_| G D_AUXCHN — TRUE TRUE NC DP_| G D_AUXCHN
> TP _DP | G D AUXCHP — TRUE TRUE NC DP_| G D _AUXCHP
SATA A D2R N TRUE TRUE NC SATA A D2RN .
SATA A D2R P TRUE TRUE NC SATA A D2RP .
SATA_A_R2D C N TRUE TRUE NC_SATA_A_R2D_CN 87
SATA A RRD C P TRUE TRUE NC SATA A R2D CP 87 . TP _PCIE CLK100M PES5N — TRUE TRUE NC PCl E CLK100M PE5SN
SATA B _ D2R N TRUE TRUE NC SATA B _D2RN . .2 _TP_PCl E _CLK100M PESP — TRE TRUE NC PCl E_CLK100M PE5SP
SATA B D2R P TRUE TRUE NC SATA B D2RP 87 . PCILE CLKI100M ENETSD N — IRE TRUE NC PCl E_CLK100M ENETSDN
SATA B_R2D C N TRUE TRUE NC SATA B_R2D CN 87 . PCILE CLK100M ENETSD P — IRE TRUE NC PCl E_CLK100M ENETSDP
SATA B_R2D C P TRUE TRUE NC SATA B R2D CP a7 .+ TP _PClE CLK1I00M ENETN — IRUE TRUE NC PCl E CLK100M ENETN
TP_SATA ODD D2RN TRUE TRUE NC SATA _ODD D2RN . TP _PClE CLK1I00M ENETP — IRE TRUE NC PCl E CLK100M ENETP
TP_SATA ODD D2RP TRUE TRUE NC SATA ODD D2RP .+ TP _PClE CLK100M PEGBN — IRE TRUE NC PCl E CLK100M PEGBN
TP_SATA_ODD _R2D CN TRUE TRUE NC_SATA_ODD R2D _CN u _TP_PCIE K100M PEGBP j— PCl E K100M PEGBP
TP_SATA ODD R2D CP TRUE IRUE NC SATA _ODD R2D CP . _TP_PClE CLK100M SWN — IRUE TIRUE NC PCI E_CLK100M SWN
TP_SATA D D2RN TRUE TRUE NC SATA D D2RN . TP _PCIE CLK100M SWP — TRUE TRUE NC PCI E_CLK100M SWP
1E-SATAD D2RE TRUE_Tmue NG SATA D DORD . TP_PCH GPI 064 CLKOUTELEX0 — tme  trE  NC PCH GPl 0B4_CLKQUTELEXO
SATA D R2D CN TRUE TRUE NC SATA D R2D CN =

TP SATA D R2D CP hE e NG SATA D R2D CP . TP _PCH GPlI 065_CLKOUTFLEX1 — TRE TRUE NC PCH GPI O65_CLKOUTFLEX1
TP SATA E D2RN TRUE TRUE NG SATA F D2RN . TP _PCH GPlI 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI O66_CLKOUTFLEX2
TP SATA E D2RP TRUE TRGE NC SATA F D2RP . TP _PCH GPlI 067 CLKOUTFLEX3 — TRUE TRUE NC PCH GPI 067 _CLKOUTFLEX3
TP_SATA F_R2D CN TRUE TRUE NC SATA F_R2D CN
TP_SATA F_R2D CP — TRUE TRUE NC SATA F_R2D CP
USB_EXTC N TRUE TRUE NC USB_EXTCN 7 » TP_USB_4N  ImE TRUE NC USB 4N
USB_EXTC P TRUE TRUE NC USB_EXTCP 7 TP USB 4P — NG USB 4P
TP_USB_SDN TRUE TRE  NC_USB_SDN o P =1RE TRUE
TP_USB_SDP TRUE TRUE NC USB_SDP 7
TP_USB_W.ANN TRUE TRUE NC USB_W . ANN
TP_USB_W.ANP TRUE TRUE NC USB_W . ANP
TP_USB_6N TRUE TRUE NC USB_ 6N 7
TP_USB_6P TRUE TRUE NC USB_6P o7
TP_USB_7N TRUE TRUE NC USB_7N .
TP_USB 7P TRUE TRUE NC USB 7P -
USB_EXTD_N TRUE TRUE NC USB_EXTDN .
USB _EXTD P TRUE TRUE NC USB_EXTDP -
TP_USB_PSOCN TRUE TRUE NC _USB_PSOCN
TP_USB_PSCCP TRUE TRUE NC_USB_PSOCP
USB IR N TRUE TRUE NC USB | RN .
USB IR P TRUE TRUE NC USB | RP .
| TPXDP_CL K100M N — TRUE TRUE NC | TPXDP_CLK100M\
| TPXDP_CL K100M P TRUE TRUE NC | TPXDP_CLK100MP
TP_PCl _PME L TRUE TRUE NC PCl _PME L
TP_PCl _CLK33M OUT2 TIRUE IRUE NC PCl _CLK33M OUT2
TP_PCl _CLK33M OUT3 TIRUE IRUE NC PCl _CLK33M OUT3
TP_HDA SDI N1 TRUE TRUE NC HDA SDI N1 O—IRE PCl E TBT_R2D P<3..0> 28 86
TP_HDA_SDI N2 TRUE TRUE NC HDA_SDI N2 Oo—IRE PClE_TBT_R2D N<3..0> 28 86
TP_HDA_SDI N3 TRUE TRUE NC HDA_SDI N3 O—IRE PCl E_TBT D2R C P<3..0> 28 86
TP_LPC DREQO L TRUE TRUE NC LPC DREQO_L OD—IRE PCl E TBT D2R C N<3..0> 28 86
TP_CLINK CLK TRUE TRUE NC CLINK CLK
TP_CLI NK_DATA TRUE TRUE NC CLI NK_DATA
TP_CLINK_RESET L TRE __ TRE  NC CLINK RESET L o IRE DM _S2N P<3. . 1> sz o0

D IRE DM _S2N N<3..1> 512 86

p—IRUE DM _N2S P<3..1> s 12 86

D IRE DM _N2S N<3..1> s 12 86

PLACEABLE BEAD- PROBES FOR TBT

90 31 28 TBT_A R2D C P<i1>
TBT_A _D2R P<1>
TBT_A _D2R N<1>

lamsm BEAD- PROBE BPAS35 no XNET_CONNECTI ON=TRUE
lamsm BEAD- PROBE BPAS53 1 No XNET_CONNECTI ONETRUE
lamsm BEAD- PROBE BPAS32 No XNET_OONNECTI ON=TRUE

90 31 28

90 31 28

. _EDP_ | G BKL_PWM — TRUE TRUE NC EDP_| G BKL_PWJ
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 267 2013
imiz
» _USB_SMC P — TmE  TmE  NC USB SMCP NC & No Test
o _USB_SMC N E TRUE TRUE NC USB_SMCN
d} Appl e I nc. 051- 0675 | D
SMC | NTERFACE 2 — IRE TRE ___NC SMC | NTERFACE 2 i) 6.0.0
- NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 105 OF 119
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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J15 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 NN|>

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16. 2
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 W 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o
50_OHM SE - M 0. 066 W 0. 066 W =STANDARD =STANDARD =STANDARD NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁm&ééé{
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:’{ N N BGA PO72_SPA(I —
45_OHM SE | TOP, BOTTOM M 0.116 MM 0.116 MM o - . PESEA PO75_SPACE
45_OHM SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
45_OHM_SE_ADJ | TOP, BOTTOM Y 0.116 WM 0.116 W o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
45_OHM_SE_ADJ * Y 0.085 MM 0.085 MM =STANDARD =STANDARD =STANDARD DEFAULT * 0.1 WM 2
STANDARD * =DEFAULT 7
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK’G(’A;:" BGA_P1MM * 0.1 MM ? »
40_OHM SE | TOP, BOTTOM M 0.145 MM 0.095 MM o BGA_P2MM * 0.2 M
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MM
_ PO75_SPACE * 0.075 MM 2
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
37_OHM SE | TOP, BOTTOM M 0.165 MM 0.095 MM o
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD St ackup- Def i ned Spaci ng Rul es
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAF’ ’\bt e: O,It er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 W 0.095 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG . 0.1 M 2
72_OHM DI FF  |isia, 1501509, 15010 Y 0.105 MM 0.105 MM 0.120 MV 0.120 MM
72_OHM DI FF | 1SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
72_OHM DI FF | TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 M 1x_DI ELECTRI C |  1or, sorTom 0.058 MM 2
_ 1x_DI ELECTRI Cifst3, 54,1500, 1501 0.053 MM 2
PHYSI CAL_RULE_SET LAYER oN %E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP 1X_D| ELECTRI Gub o5, 156,157,156, 1 o1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists. 5u4.150,15010 Y 0.096 MM 0.096 MM 0.126 MM 0.126 MM
80_OHM DI FF IsSL2,1sL11 Y 0.096 WM 0.096 WM 0.126 MM 0.126 MM PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF | TOP, BOTTOM Y 0.120 MM 0.120 MM 0.160 MV 0.160 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’ - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 50,1500, 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 M
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [isia, 1504, 1509, 15010 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, 1SL11 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM M 0.101 MM 0.101 MM 0.180 MM 0.180 MM

SYNC _VASTER=CLEAN J45

SYNC DATE=04/26/ 2013

T
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CPU Net Pr oper ti es
- DP AUX NET PROPERTI ES
cPU_50S * =50_OHM_SE =50_OHM_SE =50_CHM_SE =50_OHM_SE =STANDARD =STANDARD NET_TVPE S
= ELECTRI CAL_CONSTRAI NT_SET -
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD CTRI CAL_ RAINT_S! Prvs oA SPAaNe ELECTRI CAL_CONSTRAI NT_SET| PHYSI CAL SPACI NG
oM _s2n CPU 85D DM _S2N DM _S2N P<3: 0> 5 12 84
CPU_27P4S * =27P4_CHM SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM SE 7ML 7ML DM _SoN cPU_8SD DM _SoN DM S2N N<3: 0> o o ee
R - - - - - - . — <3: 0>
cPU_85D =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF [ gﬂﬁ 7$: zt%g:g gﬂﬁ 7$: DM %g Ekg 8> 5 12 84 s DB LNT LG M Dp_85D bt <L AY, DP INT M. C P<3..0> o o0
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. = EDL L NT PU_50S, PU_AGIL EDl_| NT * oz DN IGM DP_85D DI SPL AYPORT DP_INT_M._C N<3..0> 67904
= = = === o DP_85D pDispLAYPORT | DP INT M. P<3..0> 4 6506 0s
e = [O—EDL_CsvG CPY 508 CPU_AGTI FDI _CSYNC s 12 = = DF TNT M. N3 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - o o Kl M U P E I')FLRRD DI SPLAYPORT P 67 B3 86 94
/DM _ak CPU 85D CK_DM DM _CLK100M CP!I 61 b 85D o epLavboer | DP INT M. F _P<3.. 0> e o
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? = DM _C K CPU 85D CK DM DM O_Klijég(lzﬂMué’LLLjREF N 6 11 = I')P7R‘§I’) 0l SPLAYI DP INT M. FE N<3 0> o7 o
— = > PORT ..
cPU_BM L * 8 ML a CPU_VID * 0.457 M1 ? [O—RULaaas Pl CPULBSD QK PAE LPU CL o > DP_85D pispLayporT | DP I NT_M._P<3..0> ¢ 6346 04
) - O CRPUCKI3S PIL CPU 85D CAKPOE CPU CLK135M DPLLREF P & ., b f:D Oy eoL Ay DP I NT M. N<3.. 0>
PORT - o7 83 86 94
cPU_cow * 20 ML 2 CPU_VREF * 12 ML 2 ED—CPU O KI3S PLI CPU 85D ClK PALE CPU CLK135M DPLLSS N 4, = =
= O—RUaKias PlL CPU 85D K POE CPU CLK1I35M DPLLSS P ¢ .
Pu TP 2 1 SPAGING ’ ED—CRU EDP_COWP CPU 27PAS CPU_COVP CPU_EDP_RCOVP 5 DB LNI_LG AUX DP_85D DisplAYPorRT | DP_| NT_AUXCH C P 67 79 o4
©PU_VOCSENSE R 25 ML PR [ED—CPUPEG CcavP CPU 27P4S CPU_COVP CPU_PEG RCOWMP s [Z>—DE_LNT_LG AUX DP_85D pispayport | DP_ I NT_AUXCH C N 67 79 94
- — - - = CPU CEG CPU_45S CPU LTP CPU CFG<19. . 0> 618 63 [TD—DE_LNT_AUXCH DP_85D Dspiaypert | DP I NT_AUX P o7 83 94
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended. - DP_I NT_AUXCH DP_85D 0l SPLAYI DP | NT AUX N o 5 0n
Sone signals require 27.4-ohm singl e-ended i npedance. D
XDP K100M P >R LNL1G AUX DP_85D pispLayport | DPA 1 G AUX CH P 0 52
SOURCE: | VB PLATFORM DG , Tabl es 205-207 O XD QK PCH K PCE 85D| QK PAE : $EXDP &KlggM 5 11 84 oo LNL Lo AUX b 850 o bl AV DPA | G AUX CH N .
S ac i n Rul e Set S OB o CLKPOLE_ASD K PO E XDP TDI e DR LNL LG AUX DP_85D pspiaypert [ DPB 1 G AUX_CH P 0 52
p g o1 CPLLASS CRULTP CPU °e8 DP_INT 1 G AUX DP_85D pisplayporT | DPB |G AUX_CH N a0 82
== === O—XDP_To CPU 45S CPU L TP XDP_CPU_TDO o 16 83 A =
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT Xl_PiTNB opL LAEQ opL L1TP Xu:, ODU T’vs o 10 83
DM _2SAMVE * =3X_DI ELECTRI C ? DM _2SAMVE TOP, BOTTOM| =4X_DI ELECTRI C ? [CO—XDR_ICK CPU 455 cPy | TP XDP_CPU TCK 6 18 83
" - o = > >_TRST_1 CPU 455 cPy I TP XDP_CPU TRST_L 6 18 83
DM _TXRX =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C [ coU_4ns oL TE XDP BPM L<3. . 0> -
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? CO—XDP_BPM L CPU 45S cPy | TP XDP_BPM L<7..4> 6 18
" _ o _ > — L CPU_45S CcPy_| TP XDP_DBRESET_L 618 19
DM CLK2S2N =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C — R coU_4ns ol L TR XDP_CPU PRDY L e
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER TOP, BOTTOM| =4X_DI ELECTRI C ? ED—XDB_PREQ | CPU 455 cPy | TP XDP_CPU PREQ L 6 18 83
— O CPU CATERR | CPU 455 CPU_AGITL CPU CATERR L s a0
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRUPECl CPU 455 CPU VID CPU_PECI 6 14 a1
" e CO—CPU_PROCHOT_| CcPU 455 CPU_AGTI CPU_PROCHOT_L o 40 a1 57
DM _* =SAME DM _2SAMVE = = = =
DM _N2S DM _S2N * DM _TXRX —  CPU PURC cpy 458 cPU_AGTL CPU_PWRGD 51418 DP DM ROPERT! E:
" T CO—BEM.THRVIRI P | CPU 45S CPU 8M | PM THRMIRI P_L 6 14 41 / H NET P E NETSTVPE
=t e > _TXR>X—~ = o CPUASS CPULAGIL EM_MEM PVRGD o ELECTRI CAL_CONSTRAI NT_SET] PHYSI CAL - SPACI NG
CLK_DM DM _N2S * DM CLK2N2S O—BMswe CPU 455 CPU_AGTL PM _SYNC 6 12 - -
" )_SM _RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> s Z>—HDM_DATA DP_85D DisplAYPorRT | HDM _ DATA P<2. . 0> 83
CLK DM DM _S2N o—uvD CPU 45S CPUVID CPU_VI DSOJT 8 57 [ZD—HDM_DATA DP_85D pispLayport | HDM _DATA N<2. . 0> .
CLK_DM * * CPU VID CPU 455 CPU VID CPU VI DSCLK 8 57 CD—HM _aK DP_85D HOM QK HOM _CLK P 83
PEG SSD & TBT [ o=V >} CPU 455 CPU VID CPU VI DALERT L s 57 >—tDM _aK DP_85D HOM LK HDM _ CLK N -
- VCCSENSE P
— [ CRLLVOCSENSE ceu27eas 1.ce voosense | CPUVOCSENSE B o s DP_TRT M0 DP_asD b spLavpcer | DP_TBTSNKO_M._C P<3. . 0> z 1 a
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—CRU VCCSENSE CPU_27PAS cpy vocsense | CPU_VCCSENS| 9 57 [p—— oo 850 DL SPLAY DP TBTSNKO M. C N<3. . 0> 25 7 o
—== > CPUMEM VREE ceuveee | CPU DI MVA VREFDQ " ED— y DP_TBTSNKO_M__P<3.. 0>
PEG_80D * =80_CHW DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_0OHM DI FF =80_OHM DI FF CPU_NEM VREE CPU_VREE CF’U DI '\/’\B VREFm m I')Piﬂﬁl') DI SPLAYPORT P 28 94
= =Xt = T DP_85D DisPLAYPORT | DP_TBTSNKO_M._N<3. . 0> 25 o4
= = ED—CPU MEM VREE MEM PWR PPVREF_S3_MEM VREFDQ A 22 23 24 62 80 = = DP TBTSNKL M. C P<3. . 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT PPVREE_S3_MEM VREEDO B > D2 TBT M1 DP_85D DI SPI AYPORT. .. 28 74 94
=== === T —CPUNEM VREE CBULVBEE w2z z0 02 DP_TBT_M 1 DP_85D pisplAyporTt | DP_TBTSNKL_M._C N<3. . 0> 25 74 94
PEG_2SAME * =3X_DI ELECTRI C ? PEG_2SAME TOP, BOTTOM =4X_Dl ELECTRI C 2 ED—CPU NEM VREE MEM PWR PPVREF _S3_MEM VREFCA A 22 23 24 52 89 g — = = DP TBTSNKL M. P<3. . 0>
= DP_85D Dl SPI AYPORT .. 28 94
= = — CPU MEM VREE CPU VREE PPVREF_S3_MEM VREFCA B 22 25 26 &2 = DP TBTSNKL M. N<3. . 0>
PEG_TXRX * =6X_DI ELECTRI C ? PEG_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? m I')FLRRD DI SPLAYPORT P 28 94
. - A - 2 TBTSNKO_AUXCH DP_85D DP_TBTSNKO AUXCH P
PEG_20THER =4X_DI ELECTRI C [ PEG_20THER TOP, BOTTOM 6X_DI ELECTRI C [ PEG 2R PEG 80D PEG 2R PEG D2R P<7 ) O> o6 65 82 E ) ) 28 94
— — = = L L [Z>—IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N 4 o
PEG 2CLK i =7X_DI ELECTRI C ? PEG 2CLK ToP, BOTTOM =10X_DI ELECTRI C ? »—BEG 2R PEG 80D PEG 2R PEG D2R N<7..0> 66 68 82 = b 850 DP_TBTSNKO AUXCH C P 25 50 os
= PEG 80D PEG R PEG D2R C P<7..0> o &= b 850 DP_TBTSNKO_AUXCH _C N 25 50 o
ot PEG 80D PEG D2R PEG D2R C N<7..0> o = Y DP_TBTSNK1_AUXCH P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET PEG. 80D PEG. FOD PEG R2D P<7.. 0> K1_AUXCH1 DP_85D 28 94
— = L L — °o o8 TBTSNK1_AUXCHI DP_85D DP_TBTSNK1 AUXCH N ;.
PEG_* =SAVE * PEG_2SAMVE PEG 80D PEG R2D PEG R2D N<7..0> o 8 = = =
3 2 = i i , 0P 85D DP_TBTSNKI_AUXCH C_P s o0 s
" e =>—BEG RD PEG 80D PEG R2D PEG R2D C P<7..0> s 52 = b feD DP TBTSNKL AUXCH G N » co o
PEG R2D PEG D2R PEG_TXRX > —BEGRD PEG 80D PEG R2D PEG R2D C N<7.. 0> o8 82 = =
PEG_* * * PEG_20THER
PEG * CLK_* * PEG 2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff »
DP_2SAMVE * =3x_DI ELECTRI C ? o DP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ? o
DP_20THER * =4x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =6x_DI ELECTRI C ?
HDM CLK_2CLK * =7x_DI ELECTRI C ? o HDM CLK_2CLK TOP, BOTTOM =10x_DI ELECTRI C ? o
HDM CLK_2DP * =4x_DI ELECTRI C ? o HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? o
HDM CLK_20THER * =7x_DI ELECTRI C ? HDM CLK_20THER TOP, BOTTOM =10x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
DI SPLAYPORT =SAMVE * DP_2SAVE
DI SPLAYPORT * * DP_20THER =D PEG 2R _TBT cPU 85D PEG PR PCIE TBT D2R P<3..0> .
- " —— [ —BEG 2R TBT CPU_85D PEG PR PCIE TBT D2R N<3..0>
HDM _CLK CLK_ HDM CLK_2CLK o= cPU_85D PEG 2R PCIE TBT _D2R C P<3..0> 2 s
HDM _CLK DI SPLAYPORT * HDM CLK_2DP TS CPU_85D PEG D2R P E TBT D2R C N<3..0> 20 TE ) YNC DATE=04/ 26/ 201
N N = [>—BEG RD TAT CcPU 85D PEG R2D PCE TBT _R2D P<3..0> .. SY'\C” '.\ﬁs CLEAN Ja> SNC Q S/ 2013
HDM _CLK CLK_20THER [®—BEG R2D TBT CPU 85D PEG R2D PCIE TBT _R2D N<3..0> 4 CPU Cbnst r ai nt S
= CPU 85D PEG R2D PCIE TBT _R2D C P<3..0> s
- 3 PClE TBT R2D C N<3.. 0>
CPU_85D PEG R2D 28 82 A pl e I nc 051- 0675 | D
Di splayPort/ TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2. 54cm Max Length 241.3nm ® )
DI splayPort AUX CH intra-pair matching should be 0.127mm Max | ength 330.2nm 6 . 0 . 0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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PCH Net Properties
NET TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC SATA A R2D CP 84
[ SATA_85D SATA_R2D NC SATA A R2D CN 84
D SATA_85D SATA 2R NC SATA A D2RP 84
(e SATA_85D SATA_ 2R NC_SATA_A_D2RN 8a
[liin SATA_85D SATA_R2D NC SATA B_R2D CP 84
[l SATA_85D SATA_R2D NC SATA B_R2D CN 84
= SATA_85D SATA_ 2R NC_SATA_B_D2RP 8a
= SATA_85D SATA 2R NC SATA B D2RN a4
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER AQIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
SATA_85D * =85_CHW DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FE o SATA _RCOVP PC'—' SATA vap 11
SATA_37SE * =37_oHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHW_SE =37_O—M_SE‘ -
R - - B B N N = CO—USB_EXTA USB_85D USB USB_EXTA_P 13 37
SATA_45SE =45_oHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE ExTA USB_8SD usa USB_EXTA N .
e e EXTA USB 85D USB USB_EXTA _MJUXED P .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT 7FXTA lEB78§D USB USB E)(-rA MJXED N o
— — >—USB =
SATA_2SAMVE i =3X_DI ELECTRI C 2 SATA_2SAVE ToP, BOTTOM =4x_DI ELECTRI C 2 [ USB_EXTA USB 85D USB USB LT1 P .
SATA_TXRX * =6X_DI ELECTRI C ? o SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o MﬁFXTA lsﬂ*ggn LS USB LTl N ¥
SATA_20THER * =4X_DI ELECTRI C ? SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ? o —_—
SATA_RCOVP * =6X_DI ELECTRI C I SATA_RCOVP TCP, BOTTOM =10X_DI ELECTRI 2 NG LSB_850 LB NC_LISE P o
- “ox - . SLOX DIELECTRI C L NC USE_85D USB NC _USB_EXTCN u
L NC USB_85D USB NC USB_SDP 64
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE_SET NG LSE_A50 LSE NC_USB_SDN o
_ > = > EA L RULE_SET = CPU_45S CPU LTP SMC DEBUGPRT_RX_L 37 a0 a1
SATA * —SAVE * SATA_2SANE o CPU_45S CPU LTP SMC_DEBUGPRT_TX L a7 40 a1
- | USB_85D USB UsB_SMC P 84
SATA_R2D SATA_D2R SATA_TXR?? D_USB_SIVFD_USBTS USA_8aD Lsh USE SMC N -
SATA_* * * SATA_20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER AQIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
. - - _ _ — N — 3 NC USB_85D USB NC USB_6P 64
PCH_USB_RBI AS =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD —STANDARD‘ _ 7,\( l]sr—LﬂEr) USB NC lJSB 6N o
UsB_85D - ~85_QM.DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM_DI FF 3 NC USB_85D USB NC USB 7P 84
=»—UsBNC USB 85D USB. NC USB 7N 84
O UsB EXTE USB_85D USB USB_EXTB P 13 78 83
O—UsB EXTR USB_85D USB USB_EXTB N 13 78 83
S = L NC USB_85D USB NC USB_EXTDP 64
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NC USB._ 85D USB NC USB EXTU\I
T T e et 84
uss . =4X_DI ELECTRI C 2 uss TGP, BOTTOM =6X_DI ELECTRI C 2 , BT USB 85D USB USB BT P 13 33
co—sB L
— — , BT USB 85D USB USB BT N 13 33
o—sB
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ? USB._ 85D USB USB B-r w\lN P 5 85
BT_WAKE i =4X_DI ELECTRI C s BT_WAKE ToP, BOTTOM =6X_DI ELECTRI C . USB_85D USB USB BT _CONN_N 33 8
= =
L NC USB 85D USB NC USB | RP a4
USB 3. 0 | NTERFACE CONSTRAI NTS NG USB_85D USB NC_USB_| RN o
= B _TPAD P =
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP Mﬁ-rpm lsﬂ*ggn LISE US e
ON _LAYER? b [ USE_TPAD USR_85D USB USB_TPAD N 13 38
USB3_85D * =85_oHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF = USB_85D USB USB_TPAD R P 38
B TPAD R N
— — == USB 850 LSE US| w
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT RBLAS, PC._| USB RBI AS
M ‘... O P USBRBIAS | POH USR RRIAY  USH | 13
USB3_2SAME * =3X_DI ELECTRI C ? USB3_2SAME TOP, BOTTOM =4x_DI ELECTRI C ?
USB3_TXRX * =6X_DI ELECTRI C ? o USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
* - _ [ —USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R P 13 a7
USB3_20THER =4X_DI ELECTRI C ? USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ? ?7FXTA7RX l]sr—LﬂEr) lﬁﬁqimﬁ USB3 EXTA D2R N 15 a7
= USB 85D UsB3 MR | B3_EXTA D2R P
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET = USB_85D USB3 2R USB3_EXTA D2R C N
N _ N - 3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D P -
usBs_ — UsBs_2 A D USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N a7
USB3_R2D USB3_D2R * USB3_TXRX = USB_85D USB3 R2D USB3_EXTA R2D C P 13 3
B3_EXTA R2D C N
N N N [y USB_85D USB3_R2D US| 13 37
usBs_ USB3_2CTHER D —\USB3_EXTB RX USB_85D USB3 2R USB3_EXTB D2R P 13 78 83
3_EXTB RX USB_85D USB3 2R USB3_EXTB D2R N 13 78 83
=SB ]
- - = USB_85D USB3_[2R USB3_EXTB_D2R C P
System C ock Signal Constraints = uspsn | usmror | USB3 EXTB D2R C N
= B3_EXTB_R2D P
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP @_USB:*EQ:*Iz t272:2 tst’tR?r) US§B33 EXTB RZF_QD N : Z:
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = USR_85D USB3_R2D USB3_EXTB R2D C P 578
= B3_EXTB D
CLK_25M 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM_SE =STANDARD =STANDARD = LSB_850 LSB3_R2D USB3 ReD C N 178
. USBR3 USB 85D USB3 2R NC USB3_EXTC D2RP 64
— .
o . USBR3 USB_85D USB3 2R NC USB3_EXTC D2RN "
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT USB_85D L '\lc USB3 EXTC FQD C'D o
== = 3 JSB3_R2D |
CLK_SLOowW * =4x_DI ELECTRI C ? = USB_85D USB3_R2D NC USB3_EXTC R2D CN as
L R NC USB3_EXTD D2RP
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. =LsEa LSB_850 LSE3_DoR o
NOTE: Latest Intel DG calls out 500ohms SE for sys clocks [z NCUSES LSB_850 LSE3_DoR NC_USB3 EXTL L2RN o
' 4 = USB_85D USB3_R2D NC USB3_EXTD R2D CP "
= USB_85D usez oD | NC USB3_EXTD R2D CN 64
G OC k I\bt Pr O pe r t I es SYI\C” ll\ﬁSTEF\tCLEAN J45 SYNC DATE=04/ 26/ 2013]
NET_TYPE ( :|_| ( :o
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG P nstraints 1
w g emiesiat
SYSCI K_Cl K32K_RTC QK SION45S | A K SILON SYSCLK_CLK32K_RTC -
— o Csiow _ - d} Appl e | nc. 051- 0675
[Z>—SYSOLK G K25M SR QK 25M 455 | CLK 25M SYSCLK_CLK25M SB 11 ® Y ' 0.0
YSCLK CLK25M SB R » V.
= QK 25M 455 | QK 25M S 1 ROP ROP "
[=>—SYSOLK O K25M CAM ClLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA 19 36 NOTI CE CF P R ETARY P ERTY:
THE | NFORVATI ON_ CONTAI NED HEREI N | S THE
R FOSESER AGRERS 6 THE FOLLOW NG
[Z=>—SYSOLK O K25M TET ClLK 25M 455 | A K 25M SYSCLK_CLK25M TBT 19 28 | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 112 OF 119
= QLK 25M 458 | QLK 25M SYSCLK_CLK25M TBT_R 28 Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPC Bus Constraints ; CH Net Properties CH Net Propert i
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAF’ NET_TYPE v I es NET TYPE
LPC_45S8 * =45_CHM_SE =45_CHM_SE =45_CHM_SE =45_OHM SE =STANDARD =STANDARD‘ o ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL N SPACI NG
CLK_LPC_45S * =45_CHM SE =45_CHM SE =45_CHM SE =45_OHM SE =STANDARD =STANDARD O—LleCAD L PC 45S LPC LPC AD<3..0> 13 40 49 79 83
LPC_ERAME | L PC 45S LPC LPC FRAME L 13 a0 48 79 83
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT [CO—LBCRESELL LBC 453 LBC LPC RESET L =
LPC * 6 ML A
CLK_LPC * 8 ML .
CO—SMBUS PCH O K SMB_45S SMB SMBUS PCH CLK 13 43 83 [ —BCH PV NET PCH 455 PCH SE PCH | NTRUDER L " D
SMBus | nterface Constraints O SMBUS PCH DATA | SWB 45S S SMBUS_PCH DATA 00 D BCLPM NET PCH 455 PCH_SE PCH I NTVRVEN L 1
_ . PCH 0 | SMB 45S SMVB SM._PCH 0_CLK 13 43 [D—BCH_PM NET PCH 455 PCH SE PCH_DSW/RVEN "
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 3 PCH 0_| | SMB 45S SVB SML_PCH 0_DATA 13 a3 [E®—PCH PM NET PCH 45S PCH SE PCH SRTCRST L n
SMB_45S B =45_CHM SE =45_CHM SE =45_CHM SE =45_OHM SE =STANDARD —STANDARD = —SMB_A455 SME SM._PCH 1 CLK 13 43 oD —BCHLPMLNET PCH 455 PCH_SE PM RSMRST_ L 12 65 83
2 _CHML _CHML _CHM_ _CHML . PCH 1_ SMB_45S SMB SML_PCH 1 _DATA 13 a3 [TD—BCH PV NET PCH 45S PCH SE PM SYSRST L 12 19 40 83
_ LDA BLT LK DA 455 oA HDA BI T CLK CD—BCHL PMNET PCH_45S PCH_SE PM_PCH PWROK 12 19 83
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT = I = et PCH_PM NET PCH_45S PCH_SE PM_PCH APWROK 12 19
v = HDA_45S HDA HDA BIT_CLK_R u D PM_DSW PWRGD
svB B =2x_Dl ELECTRI C 2 HDA_SYNC HDA_45S HDA HDA _SYNC 151 [=>—BCHLPMNET BOH 455 BOH_SE 240 83
- = = oA ane o DA SYNG R - > PG PMNET PCH_ 455 PCH SE PM PCH_SYS_PWRCK - 15 1 40 05
= LA azS oA HDA RST R L [ZD>—BCH PM NET PCH 45S PCH SE PM PWRBTN L 12 18 40
i i = u HDA RST L " > PG P NET PCH _45S PCH SE PM THRMIRIP L R .«
HD Audi o Interface Constraints —ESL EDA_45S HOA o PCH_PCI E_VWAKE PCH 455 BCH SE PCI E_WAKE L 1235 58 s
I [O—HDA_SDIND HDA_45S HDA HDA_SDI NO 11 51 = o o rr o ane e PCH RO N L
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—tbASDN R HDA 45S HDA CS4208_HDA SDOUTO_R o incrz = L = " —
HDA_45S * =45_0HM SE =45_0HM SE =45_0HM SE =45_OHM_SE =STANDARD =sTANDARD O HAShalr HDA_455 HDA HDA_SDQU 151
[ HDA 45S HDA HDA_SDOUT_R 110 [>—PCOLE_PR SSD PO E_85D POLE R PClE SSD D2R P<3..0> ;.
N [=®—BCLE 2R SSD PCl E_85D PCE 2R PCl E_SSD D2R N<3..0> ;.
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPl CLK R [=»—BCLE R2D SSD PCI E_85D PO E_R2D PG E SSD R2D C P<3..0> 131
- [ SPl_45S SPl 13 49
oA . =2x_Di ELECTRI C 2 SPL_ClK SPL_45S Spl SPI _CLK PO EReD SSD ECLE BSD EQLE R2D PO E_SSD R2D G N<3.. 0> 1 =
- = = = *© POLE_85D PO E_R2D PCl E_SSD R2D P<3..0> .,
= SPI_45S SPI SPIL_MOSI _R 13 40 = - -
. = SPl_MOS! o PCI E_85D PO E_R2D PClE SSD R2D N<3..0>
SPI Interface Constraints S R = =P M SO “
13 49
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP g SPl_45S [S= SPI_CSO_ R L 13 a0
= O—SBLCs0 SPl_45S = SPI _CSO_L 20
SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM _SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr _ _sh oD USB3_85D) USB3_ROD) USB3 SD R2D C P . C
SPI - 8 ML ? _SD _R2D USB3 85D USB3 R2D USB3_SD R2D C N 20 78 83
_SD 2R USB3_85D USB3 2R USB3_SD_D2R_P 20 78 83
PCH Singl e Net Constraints =D_[2R usea asn | Leas pem USBS SD D2R N 2 7 u
PHYSI CAL_RULE_SET LAYER ALLON ROUTE | 3 i MUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—PaEARRD BOLE_850 POLE_R2D POE AR RID P e e
- ON LAYER? ki [CO—BPOE AR R2D PCl E_85D PCl E_R2D PClE AP_R2D N 33 83
PCH_45S * =45_0HM SE =45_0HM SE =45_0OHM SE =45_0HM SE =STANDARD =STANDARD D PCIE 85D PCl E_R2D PCIE_AP_ R2D C P 13 3
[ED PCl E 85D PCl E_R2D PCIE_AP_R2D C N 13 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr o D BOl Fﬁagn POl FﬁR’D PO E AP MD PI P *
— — (o PCIE_85D PO E R2D PCIE AP_R2D PI _N 2
PCH_SE * =2x_DI ELECTRI C ? PCH_SE TCP, BOTTOM =3x_DI ELECTRI C ? [ — PCE AP 2R PCIE 85D PCE PR PCIE AP D2R P 13 33
[CO—BCLE AP 2R PCIE_85D PCIE 2R PCI E_AP_D2R N 13 33
Py PCLE 85D PCLE 2R PCIE AP_D2R Pl _P 3 83 |
PCl - Expr ess (23 PCIE_85D PO E_ PR PCIE AP_D2R PI _N 2 63
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP % x E:?jﬁz:zg x E:izg x E:zg Eg E aﬁx gg Z z: :
POl E_85D i ~85_oM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF —85_OM D FF = PCIE 85D PCl E_R2D PCl E CAMERA R2D C P 13 36
CLK_PCl E_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI F? o E Bl Fﬁagn Bl FﬁR’D PO E CA\'\/ERA mD C N w38
- - - - - - Bt [ —PCOLE_CAVERA 2R PO E_85D PO E_ PR PCl E_CAMVERA D2R P 13 36
D —BCOLE CAMERA 2R PCl E_85D PCLE 2R PCl E_ CAMERA D2R N 13 36
= PCl E_85D PCIE 2R PCl E_CAMERA D2R C P 5 36
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = PCIE 85D PCLE 2R PCl E_CAMERA D2R C N 35 36
PCl E_2SAME * =2X_DI ELECTRI C ? » PCl E_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? o
POl E_TXRX - =6X_DI ELECTRI C ? POl E_TXRX TOP, BOTTOM =10X_DI ELECTR C 2 [ QLK I PC 455 G K IPC LPC CLK33M SMC R 11 10 B
PCl E_20THER * =4X_DI ELECTRI C ? o PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C ? o : Pmil P(L(‘J K0 Q KL pr74§§ Q KL BC LPC O_K33M S,\/C 040
— - M - : - - CO—BPOHLEC A KO CLK | PC 455 K IPC LPC CLK33M LPCPLUS 10 49 83
POl E_2CLK - =7X_Dl ELECTRI C ? POl E_2CLK TOP, BOTTOM =10X_DI ELECTR C ? = QK PG 455 CK IPC LPC CLK33M LPCPLUS R 1110
PCl ECLK_20THER * =7X_DI ELECTRI C ? o PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ? o @ Bl F70 K100M (\AplLAEQ Q Kﬁm E Pc'_| O_K33M PO I N e
- - ’ - : - ’ ED—POE QKiooMm CPU 455 K POE PCH CLK14P3M REFCLK n
ED—BOE QKiooM CPU 455 K POE PCH CLK33M PCl OUT 110
_ — PCIE CIKIQOM | ClK PCIE 85D K POE PCl E_ CLK100M PCH P n
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_! ED—BCLE A KoM ClK PCIE 85D K POE PCl E CLK100M PCH N 1
N _ N == — PCIE CIKIOOM TBI] QK PG E 85D K POE PCl E CLK100M TBT_P 12
POE “SAVE Pl E—zspb"\rf_, _ ? PCIE CIKIOOM TBT] G K PCIE 85D K POE PCl E_ CLK100M TBT_N 12
PCl E_R2D PCl E_D2R * PCl E_TXRX ED—POE QKIoOM DO CGK POE 85D K POE PCH CLK96M DOT_P 1
N N N == — PCIE CIKIQOMDOT] QK PG E 85D K POE PCH CLK96M DOT_N n
POE Pl E—onHVER_, _ ? PCIE CI K100M SATA PCIE 85D K POE PCH CLK100M SATA P n —
PCl E_* CLK_* * PCl E_2CLK ED—BCOLE GLKI0OM SATA POIE 85D K POE PCH CLK100M SATA N n
QLK PCIE N N POl ECLK_20THER [O—BEG O KI00M PEG 80D K POE PEG CLK100M P 68 52 83
CO—BEG.aKiooM PEG 80D K POE PEG CLK100M N 68 82 83
CO—BOLE O KIOOM AP PCl E_85D K POE PCl E_ CLK100M AP_P 1 33
CO—BOLE O KIOOM AP PCl E_85D K POE PCl E_ CLK100M AP_N 1 s
e PCIE 85D K POE PCl E_CLK100M AP_CONN _P_ 4 63
[y PCl E_85D K POE PCl E_ CLK100M AP_CONN N 5 65
[O—PAE QKIOOM S2 ClK PCIE 85D K POE PCl E CLKIOOM CAVERA P ., 5
CO—BOE OKIOOM S2 ClK PCIE 85D K POE PCl E_ClL KIOOM CAVERA N 4 5
= ClK PCIE 85D K POE PCl E_ CLK100M CAMVERA C P 3536
= QK _PCIE 85D QK POE PCl E_CLK100M CAMERA C N s 36
PGl E CLKL0OM SSD P SYNC MASTER=CLEAN J45 SYNC DATE=04/26/ 2013 A
~ PCIE CIKIOOM ENET  PCIE 85D G K POE 11 34 THILE -
= K PaE AL Gk PaE PCI E_CLK100M SSD_N e PCH Constraints 2
d} Appl e I nc. 051-0675
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMVATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 113 OF 119
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:" NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S « =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD O MEMACK] MEM 22D MEM ALK MEM A CLK PeOz T
N O MEMA QKo NEM 72D MEM O K NMEM A _CLK N<O> 723 27
MEM_72D * =72_OHM DI FF | =72_OHM_ DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF D MEMA LK MEM 72D MEM 1 K MEM A _CLK P<1> 724 27
MEM 455 « =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD D MEMA QK MEM 22D MEM QLK MEM A CLK Dl 7
i O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0> 723 27
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF [ MEMLA_CNTL1 MEM 40S MEM CTRL NMVEM A CKE<1> 724 27
> MEM A CNTLO MEM 40S MEM CTRI MEM A CS_L<0> 723 27
D MEM.A_CNTL MEM 40S MEM CTRI MEM A CS L<1> 724 27
> MEM A _CNTLO MEM 40S MEM CTRI MVEM A _ODT<0> 723 27
> MEM A CNTLY MEM 40S MEM CTRI MEM A _ODT<1> 724 27
o—MEMA QD MEM 40S NEM CMVD NMEM A _A<15.. 0> 7 23 24 27
o MEMA D MEM 40S MEM CMVD NMVEM A BA<2..0> 7 23 24 27
O MEMA QD MEM 40S MEM CNVD MVEM A RAS L 723 24 27
o MEMA QD MEM 40S MEM CMVD MVEM A CAS L 723 24 27
o MEMA QD MEM 40S MEM_CMVD. MNEM A VE L 7 23 24 27
- CO—MEMA DATA 0 VEM 45S MEM A_DATA O MVEM A_DQ<7. . 0> 723 24
Sp acl n g Rul e Set S O MEM A _DATA 1 VEM 45S MEM A_DATA_1 MEM A DQ<15. . 8> 7 23 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ : NFM*A*DATA*? NFNLAEQ NFM*A*DATA*? 'VEM A m<23 * 16> T
i - S — O MEM A DATA 3 MEM 45S MEM A_DATA_3 NMEM A DQ<31..24> .5,
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEMA DATA 4 VEM 45S MEM A DATA 4 MEM A DQ<39..32> ;..
" - o Z o O MEMA DATA S VEM 45S MEM A_DATA_5 NMEM A DQ<47..40> ;555
IVEM_DQS2 OARNDATA| 2x_Dl ELECTRI C| ? VEM_DQS2OWNDATA(  TOP, BOTTOM 5x_DI ELECTRI C . > _MEM A DATA 6 NEM 455 NEM_A_DATA_6 MEM A_DO<55. . 48> 1,5 24 —
NVEM_CMD2CNVD * =2x_DI ELECTRI C ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ? [T MEM A DATA 7 VEM 45S MEM A_DATA 7 MEM A DQ<63..56> ;..
" - S Z 5 > MEM.A_DGS0 MEM 85D MEM A DQS Q MEM A_DQS_P<0> 7 23 24
MEM_CVD2CTRL 2x_Dl ELECTRI C| ? MEM_CVD2CTRL TOP, BOTTOM 5x_DI ELECTRI C . [S—MEM A DGR0 MEM 85D MEM A DGS 0 MEM A DQS N<0O> 23 24
MEM _CTRL2CTRL * =2x_DI ELECTRI C ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DXSI MEM 85D MEM A DQS_1 MEM A DQS P<1> 723 24
VEM_CLK2CLK * =4x_DIELECTRIC| 2 VEM CLK2CLK| Top, BOTTOM| =8x_DI ELECTRI C 2 o MEMBSD MEMA_DCE1 MEM A X Dl 7e 2
— _ = _ O MEM.A DOS2 MEM 85D MEM A _DQS_2 MEM A_DQS_P<2> 7 23 24
MEM_20THERVEM * =4x_DI ELECTRI C ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEM A DOS2 MEM 85D MEM A DQS 2 MEM A DQS N<2> 23 24
" - 5 - 5 O MEM A DOS3 MEM 85D MEM A DQS 3 MEM A_DQS_P<3> 7 23 24
NMVEM_2PWR 2x_Dl ELECTRI C| ? NMVEM_2PWR TOP, BOTTOM 4x_DI ELECTRI C . [>_MEM A DGsa MEM 85D MEM A DGS 3 MEM A DQS N<3> 23 24
NVEM_2GND * =2x_DI ELECTRI C ? NMVEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEMA DOsa MEM 85D MEM A DQS 4 MEM A DQS P<4> 723 24
== == MEM A_DQS4 MEM 85D MEM A_DQS_4 NVEM A _DOS N<4> 723 24
* = 2 = LA A LA_DCS
MEM_20THER 6x_DI ELECTRI C| ? MEM 20THER | Top, BOTTOM| =10x_DI ELECTRI C ? = e \EM R0 \EM A DR 6 MEM A DOS P<5- e
O MEM A _DOSS MEM 85D MEM A _DQS_5 MEM A_DOQS_N<5> 723 24
> MEM A DOS6 MEM 85D MEM A_DQS._ 6 MEM A _DQOS_P<6> 723 24
A . [ MEM A _DCS6 MEM 85D MEM A _DQS_6 MEM A_DOS_N<6> 723 24
— MEM A_DQS7 MEM 85D MEM A DQS 7 NMVEM A_DQS_P<7> 723 24
Menory Bus Spaci ng Group Assignnents = vy MEMLASD ML A DGR M A e nu
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis : NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisl%T C I\IFM7R7(] KO NFM777D l\/FMi(‘l K 'VEM B CLK P<O> 25 27
MEM * _DATA * * * MEM_20THER MEM A DQS_O0 [MEM A DATA O * IVEM_DQS2 OANDATA O MEMB QKO MEM 72D MEM O K NMVEM B_CLK N<O> 725 27
S " " " === " === — MEM B C1 K1 MEM 72D MEM O K MEM B_CLK P<1> 726 27
MEM_* _DQS_° NEM_2OTHE}?M » MEM A DQS_1 |MEM A DATA 1 NEM_D@2OJ\N?ATA ‘ MEM B K1 NEM 720 MEM (1K MEM B CLK N<1> o
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 OANDATA O MEMB CNTIO MEM 40S MEM CTRI MEM B_CKE<0> 725 27
" " === " === — MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1> 726 27
MEM_CTRL NEM—onHEVB_, _ MEMLA DQS_3 |MEM A _DATA 3 NEM—DQ&O’N?ATA E@ MEM B_CNTI O MEM 40S MEM CTRI MEM B_CS L<0> 725 27
MEM CLK * * MEM_20THER MEM A DQS_4 |MEM A DATA 4 * IVEM_DQS2 OANDATA D> MEM B CNTLI MEM 40S MEM CTRI MEM B_CS L<1> 726 27
" === > MEM B CNTIO MEM 40S MEM CTRI MEM B_ODT<0> 725 27
N MEMLA DQS_S [MEM A DATA S NEM—DQ&O’N?ATA O MEM B CNTIL MEM 40S MEM CTRI MVEM B_ODT<1> 726 27
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM A DQS_6 [MEM A DATA 6 * IVEM_DQS2 OANDATA D MEM B QD MEM 40S MEM CMVD MEM B _A<15.. 0> 7 25 26 27
" " _ " === " === O MME QD MEM 40S MVEM CVD MEM B_BA<2..0> 725 26 27
MEM_* _DATA_ =SAMVE VEM_DATA2SELF MEM_A_DQS_7 [MEM A _DATA_7 NEM_DQszwATA o e an VEM 40S VEM OMD VEM B RAS L e
MEM B_DQS_0 |MEM _B_DATA O * IVEM_DQS2 OANDATA O MEMB QD MEM 40S MEM_CVD MEM B_CAS L 725 26 27
" == o MME QD MEM 40S MEM_CMVD. MEM B VE L 7 25 26 27
I MEM B DQS_1 |MEM B _DATA 1 NEM_D@zOMI?A?I"A O MEM B DATA O VEM 45S MEM B_DATA_0 NVEM B_DQ<7. . 0> 7 25 26
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM B_DQS_2 [MEM B_DATA 2 * IVEM_DQS2 OANDATA O MEM B _DATA 1 VEM 45S MEM B DATA 1 MEM B _DQx15. . 8> 725 26
" = " == MEM B DATA 2. MEM 45S MEM B_DATA 2 NMEM B_DQ<23. . 16> ;25 2
MEM_CMD MEM_CMD NEMf()\/Dz‘(?l‘v?i MEM_B_DQS_3 |[MEM B_DATA_3 NEM_D@2OI\N?ATA l:: NEM B_DATA 3 MEM 455 NEM B_DATA VEM B _DO<31.. 24> o o
NMVEM_CNMD MEM_CTRL * MEM_CVD2CTRL MEM B_DQS_4 [MEM B_DATA 4 * IVEM_DQS2 OANDATA O MEM B DATA 4 VEM 45S MEM B DATA 4 MEM B DQ<39. . 32> ;.2
" S " == MEM B_DATA 5 VEM 45S MEM B_DATA_5 NMEM B_DQ<47. . 40> ;5 26
MEM_CTRL MEM_CTRL wmﬁaazqg MEM_B_DQS_5 [MEM B_DATA_5 NEM_D@2OI\N?ATA l:: NEM B_DATA 6 MEM 455 NEM B_DATA 6 VEM B_DO<55. . 48> ., o o
MEM CLK MEM CLK * MEM_CLK2CL MEM B_DQS_6 |MEM _B_DATA 6 * IVEM_DQS2 OANDATA O MEM B DATA 7 MEM 45S MEM B_DATA 7 MEM B_DQ<63. . 56> ;25 5
" ” m = m == O MEM B DQS0 MEM 85D MEM B DQS 0 MEM B_DQS_P<0> 725 26
MEM MEM MEM_2OTHERVEM MEM B_DQS_7 [MEM B_DATA 7 IVEM_DQS2 OANDATA = e g MEM 85D MEM B DOE 0 VEM B _DOS _N<0> i
O MEM B_DQSI MEM 85D MEM B DQS 1 MEM B_DQS P<1> 725 26
O MEM B DCS MEM 85D MEM B_DQS_1 NVEM B_DQOS N<1> 725 26
O MEM B DGS2 MEM 85D MEM B DQS 2 MEM B_DQS P<2> 725 26
. O MEM B DQS2 MEM 85D MEM B_DQS_2 NVEM B_DQOS N<2> 725 26
DDR3 ( Menor y D)\Nn) . O MEM B DOS3 MEM 85D MEM B DQS 3 MEM B_DQS_P<3> 725 26
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair CO—MEMB DQS3 MEM 85D MEM B DQS 3 VEM B_DQS N<3> 725 26
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. AB_ MEM 85D MEM B DQS 4 NVEM B_DQOS P<4> 25 26
DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj. MEM 85D MEM B_DQS 4 MEM B_DQOS_N<4> 725 26
CLK intra-pair matching should be within 0.127mm inter-pair matching should be wi thin 0.508mm MEM 85D MEM B DQS 5 NVEM B_DQOS P<5> 7 25 26
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs. MEM 85D MEM B_DQS. 5 MEM B_DQOS_N<5> 725 26
A/ BA/ CVD signal s should be matched within [CLK-2.54m] to [CLK+2.54mj of CLK pairs. MEM 85D MEM B_DQS. 6 MEM B_DQS_P<6> 725 26
DQ DQs/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. MEM 85D MEM B DQS 6 NVEM B _DOS N<6> 725 26
Maxi mum | ength of any signal fromdie pad to first DRAM device is 139. 7mm nax, to | ast DRAM device is 194. 31nmm nax. MEM 85D MEM B DQS 7 NVEM B_DQOS P<7> 7 25 26
SOURCE: Doubl e checked with Doc#486985 Chief River SFF Platform DG Memory Down MEM 85D e MEM B DOB Ne7> oo
SOURCE: Need to re-confirm CRWDG for nmenory down (Intel not yet provided) MEM_PVR PPVREF S3_NEM VREFDO A 22 2 26 on 0
- — MEM PVR PPVREF_S3_MEM VREFCA A 22 23 24 s2 86
Menory to Power Spaci ng = NEM PUR PPIV35 S3 NEM ..
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR * * DEFAULT SYNC VASTER=CLEAN J45 SYNC_DATE=04/ 26/ 2013
. e -
Menory to GND Spaci ng Menory Constraints
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr d} Appl e | nc. 051- 675
GN\D MEM_* * MEM_2GND ® Y ' 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Di spl ayPort Signal Constraints Thunder bol t / DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constrai nts provided by Chi pset or GPU page. NET_TVPE
- . ELECTRI CAL_CONSTRAI NT_SHT PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
I O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31 84
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [O—IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1..0> 28 3
N - — _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> 2
TBT_SPI _45S =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = TRT A FoD TRTOP AeD TRTop RoD TBT A R2D Ne1_ 0> -
— DP_A_LSX_M DP_85D DI SPLAYPORT DP_TBTPA M._C P<1> 28 31
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr _ :D SN DB 850 D SPLAYDORT DP TBTPA M. C N<1> e
TBT_SPI * =2x_DI ELECTRI C ? O—DRAlsSXM DP_85D DI SPI AYPORT DP_TBTPA M._P<1> ”
o—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints e e ssn poopppoRr OB A LSX M. Pel> .
I o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP DP_TBTPA M DP_85D DI SPLAYPORT. DP_TBTPA M._C P<3> 26 31
TBTDP_85D « ~85_OMMDIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF s D2_B50 DiseLavecer | DP TBTPA MG N<3> i
- D DR_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 2
[T DR_TBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
[O—IBLA R0 TBIDP 85D TBIDP PR TBT_A D2R C P<0> a1
OO IBLA R0 TBIDP_85D. TBIDP_PR TBT_A _D2R C N<0O> a1
. . . s . CO—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 31
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _TaTa R ——— [ TBT A D2R N<O> .
. D —IBLA 2RI TBIDP_85D. TBIDP_ PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints C>—IBLA 2RI TETDP_85D TETDP_2R TBT A D2R C N<1> "
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP BT AR TRIDE 85D TBIDE 2R TBT_A PR Pel> 26 31 64
ki > IBLA 2RI TBIDP_85D. TBIDP PR TBT A D2R N<1> 28 31 84
TBTDP_85D * -85_CHMLDI FF =85_CHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM DI FF =85_OHM_DI FF O IBLA 2RI TBIDP_85D TBIDP PR TBT_A D2R1_AUXDDC P a1
—— —— O—IELA 2RI TBIDP_85D. TBIDP_PR TBT_A D2R1_AUXDDC N a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA Al))(c‘“' C P o 51
TBTDP_2SANME * =3X_Di ELECTRI C ? TBTDP_2SANME TOP, BOTTOM =4x_Di ELECTRI C ? [O—IBL A AUXCH DP_85D DP_TBTPA_AUXCH C N 28 3
TBTDP_TXRX * =6X_DI ELECTRI C ? o TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o : TRT*A*A“XC‘-' DP*RRD u:’ TBTPA AUXC._' P 31
N _ O—IBL A AUXCH DP_85D DP_TBTPA_AUXCH N a1
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
D IBL B RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> B
S »—IBL B RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 28 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
— — D IBL B RD TBIDP_ 85D TBIDP_R2D TBT_ B R2D P<1..0> 22
TBTDP_* =SAVE * TBTDP_2SAMVE D IBL B R2D TBIDP 85D TBIDP_R2D TBT B R2D N<1..0> a2
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX D> DP_B LSX M DP_85D DI SPLAYPORT DP_TBTPB M._C P<i1> 2 52
- - - —— DB LSX M DP_85D DI SPLAYPORT DP_TBTPB_M._C N<1> 2 32
TBTDR_ TBTDP_20THER DR B LSX M DP_85D DI SPI AYPORT DP_TBTPB M._P<1> a2
DP B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
>R B Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
>R B LlsxM DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
[ DP_TBIPE M DP_85D DI SPL AYPORT DP_TBTPB M._C P<3> 28 32
[»>—DP_TBIPE M DP_85D DI SPL AYPORT DP_TBTPB_M._C N<3> 28 32
> DB_IEIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
[ DP_TBIPE M DP_85D DI SPL AYPORT DP_TBTPB_ M. N<3> 3 Only used on dual -port hosts.
= IEL B 2RO TBIDP 85D TBIDP PR TBT_B D2R C P<0> 32
=»—IEL_ B 2RO TBIDP_85D TBIDP_D2R TBT B D2R C N<O> 32
=D IBI_B_D2R0 TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
= IEL B 2RO TBIDP 85D TBIDP 2R TBT_B D2R N<O> 28 32
> IEL B 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C P<1> 2
= IELE 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C N<i1> 2
=18l B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 28 32
=D (BT B 2RI TRIDP_85D TRIDP_ 2R TBT_B D2R N<1> 28 32
= IEL B 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC P 32
= IBL_B 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC N 32
Z>—IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 28 32
> IBL_ B AUXCH DP_85D DP_TBTPB_AUXCH C N 26 32
1Bl B ALXCH DP_85D DP_TBTPB_AUXCH P 32
E»—IBL_B AUXCH DP_85D DP_TBTPB_AUXCH N 32
Thunderbolt 1 C Net Properties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_85D DI SPI AYPORT DP_TBTSRC M._C P<3..0>
[ DP_85D DI SPI AYPORT DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= DP_85D 1 SPLAYPORT DP_TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
D DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
OO—IBLSBL_aK TBT SPI_45S | TBT SpPI TBT_SPI _CLK 28
__SPI_| IBT SPl_45S | TRT SPI TBT_SPI _MOSI 28
TRT_SPL_M SO TRT_SPL_45S | TRT SPI TBT_SPI_M SO 20
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 20
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Canera Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MEMaK S2_MEM 85D S2 MEM ALK MEM CAM CLK P 35 36
M PI I nt er f ace OOI’]S'[ r al nt S O—S2 MM K S2_MEM 85D S2_MEM ALK MEM CAM CLK N 35 36
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE WODTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CNTL S2_NEM 45S S2_NEM CIRI MEM_CAM CKE 35 36
=== [D>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 35 36
M Pl _85D * =85_0HMLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =0 =N
[Eie S2_NEM 45S S2_MEM CTRI NVEM CAM ODT 6
_ _ S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 35 36
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [»—S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM _CAM RAS L 35 36
M PI _20THER * =4X_DI ELECTRI C ? ‘ » M PI _20THER TOP, BOTTOM =6X_DI ELECTRI ? ‘ E Q’*’\FM* Q’*’\FM*AEQ Q’*’\FM* 'VEM W \/\E L 3 3%
- - - _ - . e c C o—S2_MEMaD S2_NEM 45S S2_NEM CVD MEM_CAM BA<0> 35 36
M PI_2CLK i =6X_DI ELECTRI C ? M PI_2CLK ToP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QD S2_NEM 45S S2_NEM CMD MVEM CAM BA<1> 35 36
M PI CLK_20THER * =7X_DI ELECTRI C ? ‘ Pl K_20THER T BOT T =10X_DI ELECTRI ? ‘ E §77NFM7 §77NFM74§§ Q’*’\FM* 'VEM OAM BA<2> 33
= = : M Prak 2ot P, BoTTam 10X cR e . [m>—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS_P<0> a5 36
_ CO—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> 35 36
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET oD —S2_VEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 35 36
— >
M Pl _DATA * * M Pl _20THER [D>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1 35 36
— R [CmD—S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ MVEM CAM DVKO> 5 36
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA_1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> 35 36
oD M CAM A<14..0>
CLK_M PI * * M PI CLK_20THER D—S2_MEM A S2_NEM 45S S2_MEM. VE 0 35 36
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> a5 36
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx<15. . 8> a5 36
r y BUS nSt ral nt S I [ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 35 36
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 35 36
== MPl_85D M Pl _DATA M Pl _DATA _CONN_P
B _ _ - - — - _ -
=, = = = = - m 36 83
S2_MEM 45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARp _ MPL_8an M Pl _DATA M Pl _DATA CONN N e
S2_MEM 85D * =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
> MPlL_OK S2 M Pl_85D K MPI MPl_CKP 35 36
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N 35 36
H I M Pl_85D K MPI M Pl _CLK CONN_P 36 83
Spaci hg Rul e Sets Me ean | O ue M PI_CLK_ CONN N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' - < NFMip\/B PP1V35 CAM 3 36
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Eeny S2_NEM PR PPOV675_CAM VREF 35 36
- - S2_NEM PWR PPOV675_MEM CAM VREFCA 6
2 * = ? = ? = =oAL
S2_DQS2OMNDATA 2x_Dl ELECTRI C| ‘ S2_DQS2OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ‘ — 2 MM | PPOV675_NEM_CAM VREEDO s
S2_CvVD2CMVD * =2x_DI ELECTRI C ? S2_CVD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMD2CTRL * =2x_DI ELECTRI C ? S2_CMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL TOP, BOTTOM| =4x_DI ELECTRI C 2
S2_20THERVEM * =4x_DI ELECTRI C 2 S2_20THERVEM TOP, BOTTOM| =6x_DI ELECTRI C 2
S2MEM_2PWR * =2x_DI ELECTRI C 2 S2MEM_2PWR TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM_2GND * =2x_DI ELECTRI C 2 S2MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM_20THER * =6x_DI ELECTRI C 2 S2MEM _20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRULéiéE.r4 NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRuLéiéE.r4
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_MVEM DATA* =SAMVE * S2_DATA2SELF r 1 r t o PO r S aC| n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD o y we p : g
SZ_’VEM_OVD SZ_'VEM_CTRL * SZ?CMJZCTRL - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRJLFﬁ?I:iT i
— * *
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEMPWR | S2_MEM S2MEM 2PVR
S2_NEM * S2_NEM * * S2_20THERVEM S2_MEM PVR DEFALLT

Menory

to GND Spa

ci ng

NET_SPACI NG_TYPEL

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

SYNC VASTER=CLEAN J45

TTTLE

SYNC DATE=04/26/ 2013

Canera Constrai nts
d} Appl e I nc. 051- 0675 | D
®

6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

116 OF 119

8 14 6 5 4 3 2




SMC SMBus Net

Properties

40 43

40 43

40 43

40 43

40 43

40 43

40 43

a0 42

a0 42

NET TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

. SMC 2 S3 | SMB 455 I sSwvB | 2

> SMC 2 _S3 | SMB 455 SMB SMBUS SMC 2_S3_SDA

> SMC 1 S0 | SMB 455 SMB SMBUS SMC 1 SO_SCL

> SMC 1 S0 |sve 455  Isvg | SMBUS SMC 1 SO_SDA 40 43

> SMC 0_S0_ | SMB 45S SMB SMBUS _SMC O0_SO_SCL

> SMC 0 S0 | SMB 455 SMB SMBUS _SMC O_SO_SDA
CO—SMBUS SMC 5 SOl SMB_45S SMB SMBUS SMC 5_g3_SCL

US_SMC 5_SDA SMB_45S SMB SMBUS_SMC 5_G3_SDA
CO—SMBUS_SMC 3_sal SMB_45S SVB SMBUS_SMC 3_SCL
CO—SMBUS SMC 3 SDA SMB_45S SMB SMBUS_SMC 3_SDA
SMBus Charger Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TOl_DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CSlI _N
[O—CHER CSO 1TOI_DI EEPAI R CHGR CSO P
[— 1TOI_DI EEPAI R CHGR CSO N
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8 4 6 5 4 3 2 1

PHYS| CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP J15 Specific Net Properties J15 Specific Net Properties
senee 17508 . JRP— so_amse so_amse so_amse i1 oA R cioeaR ELECTRI CAL_CONSTRAI NT_SET vt ) seacinG ELECTRI CAL_CONSTRAI NT_SET | psica ) seacinG l
memLTaL_s0 . v arean “so_crmese “so_crmese “so_crmese oA R ioeaR [ZD—SENSE_DI EEPAI R THERM 1TO1_45S THERM | | SNS_CPUDDR P
- - - == [ SENSE_DI EEPAI R THERM 1TOl_45S THERM | SNS CPUDDR N
o FFPAIR 11 oiFRPAIR 11 oiFRPAIR 11 DFFPAIR il THERM 1TOl 458 Tremy |1 SNS CPU DDR R P -
AUDI ot £ - T 01w 01w 10 M 0.1 m 0.1 m Ry THERM 1TOl_45S THERM | I SNS _CPU DDR R N P
- - - - == CO—SENSE _DIFEPAIR THERM 1TOl_45S THERM CPUTHVENS D2_P a7 = AUDI QDI FE AUDI O AUD_SPKRAMP_RSUBIN P .,
THERML 455_CPVR SNS1 [ 45 o se 45 o se 45 o se 0.2 m vem D EEPAR THERM 1TOL 455 Tremy | CPUTHVENS D2 N . > ALDL DL EE ALDLO AUD_SPKRAMP_RSUBIN N_ ..
THERM 1TOL_45S . [p— —a5_orv sE —a5_orv sE —a5_orv sE <11 Dl FFPALR 1 1_DiFFPAL R - DI FEPAIR THERM 1TOl_45S THERM I SNS LCD PANEL_P fa—t AUDI QDI EE AUDI O AUD SPKRAMP LSUBIN P o,
- - - === [T>—SENSE_DI EEPAIR THERM 1TOl_45S THERM I SNS LCD PANEL_N D AUDI QDI EE AUDI O AUD SPKRAMP LSUBIN N o,
sense_1Tar_ass [ 45 o se 45 amse 45 o se 11 DFFPAIR 11 DFFPAIR D EePAR THERM 1TOL 455 Tremy | DDR3THVENS DL P . ALDL DL EE ALDLO RSUBI N P .
DI FEPAI R THERM 1TOl_45S THerM | DDR3THVBNS D1_N a7 o AUDI ODI EE AUDI O RSUBI N N .
S— _ -_DI FEPAI R THERM 1TOl_45S THERM | GPUTHMSNS D P P [ AUDI ODI EE AUDI O LSUBI N P o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE DI FEPAIR THERM 1TOl_45S THERM | GPUTHVBENS D N a7 [z AUDI ODI EE AUDIL O LSUBI N N s2
— AUDI O DI EEPAIR AUDI ODI EE AUDLO AD L2 R P 50 52
sense . “2x o ELECTRI C » Pucaw o . @0 P2 =
I _ [O—AUDLQ DIEEPAIR AUDI ODI EE AUDI O AUD L2 R N 50 52
— . % o ELECTRIC » Pu_veoSENSE @ . @0_P2m [O—SENSE DI FEPAIR SENSE_1TOl_45S SENSE I SNS_1V35_MEM P 5 [O—AUDLQ DIEEPAIR AUDI ODI EE AUDL O AUD LO2 L P 50 52
e - - P CO—SENSE DI FEPAIR SENSE_1TQl 45S SENSE I SNS_1Vv35_MEM N a5 [O—AUDLQ DI EEPALR AUDI QDI FE AUDI O AUD L2 LN 50 52
2% o ELECTRI C D SENSE_1TQl_45S SENSE I SNS_1V35_MEM R P a5 D AUDI QDI EE AUDI O AUD_SPKRAMP_RI N P s2
I = SENSE_1TOQl_45S SENSE I SNS_1V35_MEM R N a5 D AUDI QDI EE AUDI O AUD_SPKRAMP_RI N_N s2
SPACI NG_RULE_SET LAYER LINETOLINE SPACING | V& Gﬂ _ I - DI FEPAIR SENSE_1TQl_45S SENSE | SNS_Al RPORT P | — AUDL QDI EE AUDLO 283 ggﬁmm t: m Z 52
a0 . ~sTanoARD P NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [CO—SENSE_DI EEPAIR SENSE_1TOl_45S sEnsE | | SNS Al RPORT_N — AUDL QDI EE AUDLO 52
| — AUDI CDI EE AUDI O SPKRAMP_RI N P 52
=== SENSE_1TQl_45S SENSE SNS Al RPORT R P a6 =
axra 2o . @0 P | m— AUDL ODI EE AUDLO SPKRAMP_RI N_N o
S [— SENSE 1TOL 455 sense {1 SNS A RPORT R N s AUDI ODI EE AUDLQ SPKRAMP_LI N P
ao POE . @0 F2m CO—SENSE DI EEPAIR SENSE_1TQl_45S SENSE I SNS LCDBKLT_N 46 62 = 52
s | = AUDI CDI EE AUDI O SPKRAMP_LI N N 52
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT T [CO—SENSE DI FEPAIR SENSE_1TOQl_45S SENSE SNS_LCDBKLT_P 16 62 SPKRCONN SL_OUT P
- o sata - . @0 P O rroal R SENSE 1TOn sas aenee |1 SNS GPUEB R P - [=®—ALDLQ DI EEPAIR DI EEPAL R AUDI O 52 54 63
Qo_Pamt - 0.20 Wt 1000 - - . e L EEPALR SENSE_1TO1 855 e I SNS GPUFB R N [=D—AUDLQ DIEEPALR DI EEPAI R AUDI O SPKRCONN _SL_OUT_N 52 54 83
PUR_P2MM - 0.20 Wt w00 — - DIEEPAIR SENSE_1TQ1_55S sense | GPUFB_CS P " [ZD>—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN_SR_QUT_P 52 54 83
L akrae <5 pover . g O reeAlR SENeE 1TOI fes eenee | GPUFB CS N :: : [=>—ALDLO DI EEPAIR DI EEPAI R AUDI O SPKRCONN SR OQUT N 52 54 83
- T e | | B e e lieemsomemve Samonmes | amn | ano | SRS GTF -
— - DIEFPALR SENSE_1TQl_45S sEnse || SNS HS OTHERSV_N s = oz e 82
e Se_Pover . PUR P2 e NSE_Di EEPAI R SENSE_1TQl 455 SENSE | SNS_HS OTHER3V3_ P 4 | — zz 2—3 Eizﬁ: :: z z;zﬁ: :: zz 2 ggﬁmm S OUT Z 52 54 83
oo msasmmas | ssunnes | [ISS R SIERAN - S T e v— R
_ - DIFEPALR SENSE_1TQL_45S sEnsE | I SNS HS COVPUTI NG N s = zz 2—3 Eizﬁ: :: DI EEPAL B ADLO A.U.DI. FP‘A Elsl Ir\\llllcRPN
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [E»—SENSE_DI EEPAI R SENSE_1TOl_55S SENSE P1VO5_GPU CS P a6 71 = AUDL O DI EEPALR z zizﬁ: :: iz 2 CODEC HS M C N =
MEM 40S * 0.09 WM 100 ML o Cz>—SENSE_DLFEPALR SENSE_1TQL_S55 SENSE ré}\/gSgg)ﬁSPN e >—AD Q DLEEPAIR DI EEPALR AUDL O AUD MC INL L P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [z>—SENSE_DI EEPALR SENSE _1TO1_55S SENSE a4 B DLEEPAL R AUDLO AUD MC INL L N
VEM 72D * 0.09 W 100 ML 7| | Cpomsenmas e e R IS . neseaR | AnQ AUD HS M C P o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = SENSE_1TOL_455 SENSE CPUVR 1 SNS N i = DI EEPAI R AUDLO AUD HS M C N 3 54
MEM_37S * 0.09 WM 100 M L o = SENSE_1TQI_455 SENSE I SNS PPIVO SOGPUR P . = DI EEPAIR AUDLO HS M C P 505
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [=D—SENSE_DI FFPALR SENSE_1TOL_55S SENSE ' SNS PP1VO SOGPU R N a6 = DLEEPAL R AUDLO HS M C N 50 53
MEM 85D * 0.09 MM 100 M L T [ SEMSE IO Aes SEree - o> D EEPALR ano AUD_CONN HS_M C P
OVERR! DE OVERR! DE OVERR! DE OVERR! DE 'OVERR! DE OVERR! DE OVERR! DE OVERR! DE [E>—SENSE_DI EEPALR THERM 1TOl_45S THERM | PIVOS5_GPU PEX | OVDD SNS P 7 7 O troALR s AUD CONN HS M G N
PCI E 85D * 0.09 MM 10 MM e [ED—SENSE_DI EEPAI R THERM 1TOl1_45S THERM | PIVOS5_GPU PEX | OVDD SNS N 7 7 =D DO DLEEPALR DL OO B DO AUDLCB R P e
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ —SENSE_DIEFPAIR  [THERM 455 CPUVRI SNS1 THERM gU\/RUVZ : g@i Z 45 58 IE@ AUDLO DL FEPAL R AUDL D) EE ALDLO AUD LOB R N
e HERM 45S CPUVRI SNS a5 58 = o0 %2
USB_85D TOP 0.1 MM 500 ML ey e P IVR T She2 P AL Q D EEPALR ALDLCD) EE ADO AUD_LCB L P =
(EKE) —DI EEPAL R THERM 45S_CPUVRI SN 5 58
CPU 27P4S | BOTTOM 0.23 MM 100 ML [T SENSE_DIEEPAIR  [THERM 455 CPUVRL SNS THERM | CPUVR | SNS2_N 15 58 [ED—ADLQ DIEEPALR ALDL 0D EE ADLO AD LG LN 50 52
e [T SENSE DIEEPAIR | THERM 455 CPUVRI SNS THERM | CPUVR | SNS3_P 45 58
USB3_85D TeP 0.1 MM 500 ML I [D—SENSE DIEEPAIR | THERM 455 CPUVRI SNS THERM | CPUVR | SNS3_N 45 58
USB3_85D 1 SL10 0. 075 WM 0.090 WM [T —SENSE_DI EEPAI R THERM 1TQL_45S THERM | CPUVR | SUM R P s
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GDDR5 Frame Buffer Signal Constraints GDDR5 FB A Net Properties GDDR5 FB B Net Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECKGAP ELECTR GAL__ RAINT_SET o reTTYeE e ELECTRI CAL_ RAINT_SET i NETTE .

GDDR5_45R50SE * =50_OHM_SE =50_OHM SE =50_OHM_SE 12.7 WM =STANDARD :STANDARP _ YT cooee_s0n ook | FB A0 CLK P s e ox p——— s x| FB BO CLK P o
GDDR5_45SE * F45_oHM SE_ADJ =45_OHM SE_ADJ =45_OHM SE_ADJ | =45_OHM SE_ADJ =STANDARD =STANDARD =>—EBAQ O K GDDRS_80D GDDRS_ ALK FB_AO0_CLK N 70 72 [>—EB_B0_QK GDDR5_80D GDDRS QLK FB_BO_CLK N 70 73
GDDR5_80D . —80_CHVLDI FF | =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF % Eziﬁtg « P :222 P 72 p EE ﬁ &ﬁ Z o & EZ::tg o P :222 P 72 £ EE Ei &ﬁ Z o

[=p—EB_AQ_CMD GDDR5_45SE GDDRS_CMVD FB_AO_A<8.. 0> 70 72 . BO_ | GDDRS_45SE GDDRS_CMD FB BO_A<8..0> 70 73
>—EBAL_ QD GDDR5_45SE GDDRS_CMVD FB_Al_A<8..0> 70 72 CD>—EBBL QD GDDRS_45SE GDDRS_CMD FB_Bl_A<8..0> 7073
>—EB_A0_Q\D GDDRS_45SE coprs_ovp | FB_AO_ABI L 70 72 [—EB_B0_QD GDDRS_45SE coors_ovb | FB BO_ABI _L 073
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT >—EB AL QD GDDRS_45SE GDDRS_CMD EE ﬁé Q,EIS ||: 70 72 . B1 ¢ | GDDRS_45SE GDDRS_CMD EE Sé QEIS t 70 73
" ” == ~ == EB_AQ_CMD GDDR5_45SE GDDRS_CMVD 70 72 EB_BO_CMD GDDR5_45SE GDDRS_CMD 70 73
GDDRS_CLK =Sx_DIELECTRI C ? I CGDDRS_CLK TOP, BOTTOM | =5x_DI ELECTRI C ? _ % EB_A1_CMD GDDR5_45SE GDDRS_CMD FB_Al_RAS L 70 72 & EB Bl QWD GDDRS_45SE GDDRS_CMD FB B1_RAS L 70 73
GDDR5_CMD * =3x_DI ELECTRI C ? GDDR5_CMD TOP, BOTTOM | =4x_DI ELECTRI C ? >—EBA0 QD GDDR5_45SE GDDR5_CMD EE ﬁg) % I|: 70 72 —EB B0 QD GDDRS_45SE GDDRS_CMD FB BO_CAS L 2073
N _ - ” = EB_A1_CMD GDDR5_45SE GDDRS_CMVD 70 72 =~ FB B1_CMD | GDDRS_45SE GDDRS_C\VD FB_Bl1_CAS L 70 73
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GDDR5_EDC * =5x_DI ELECTRI C ? GDDR5_EDC TOP, BOTTOM | =5x_DI ELECTRI C ? D>—EB_AL_ QWD GDDR5_45SE GDDRS_CMVD FB_A1_WE L 70 72 D—EB_BL_ QD GDDRS_45SE GDDRS_CMD FB_Bl1_WE L 70 73
3 AQ_CMD | GDDR5_45SE GDDRS_C\VD FB_AO_CKE L 70 72 3 BO_CMD | GDDRS_45SE GDDRS_C\VD FB_BO_CKE L 70 73
> EBAL QDR | GRS 45SF GDDRS_CMD FB Al_CKE L 70 72 , B1 C\VD | | GDDR5_45SE coors_ovb | FB Bl _CKE L 0 73
>—EBA0 QD GDDR5_45SE GDDRS_C\VD EB_AO_CS_L 70 72 B_BO | GDDRS_45SE GDDRS_C\VD EB_BO_CS_L 70 73
>—EBAL QD GDDR5_45SE GDDRS_CMVD EFB_A1_CS L 70 72 = EB Bl QD GDDRS_45SE GDDRS_CMD FB_Bl1_CS L 70 73
[Z>—EB_A0_EDXD GDDR5_45SE GDDR5_EDC FB_AO_EDC<0> 70 72 [ EB_B0_EDD GDDRS_45SE GDDRS_EDC FB_BO_EDC<0> 7073
>—EB_AQ_EDC1 GDDR5_45SE GDDR5_EDC FB_AO0_EDC<1> 70 72 [>—FEB_B0_EnCl GDDRS_45SE GDDRS _EDC. FB_BO_EDC<1> 70 73
[>—EB_AQ_EDC2 GDDR5_45SE GDDRS_EDC. FB_AO0_EDC<2> 70 72 [>—EB_B0_EDC2 GDDRS_45SE GDDRS_EDC FB_B0O_EDC<2> 70 73
[>—EB_AQ0_EDCR GDDR5_45SE GDDR5_EDC FB_AO_EDC<3> 70 72 [ EB_B0_ED3 GDDRS_45SE GDDRS_EDC FB_BO_EDC<3> 7073
D—EB-AL_EDX GDDR5_45SE GDDR5_EDC FB_Al_EDC<0> 70 72 EB Bl _EDCO GDDRS_45SE GDDRS_EDC FB_Bl_EDC<0> 7073
»>—EB_A1_EDCI GDDR5_45SE GDDRS_EDC. FB_Al_EDC<1> 70 72 [=»—EB_B1_EDCI GDDR5_45SE GDDRS_EDC FB_Bl_EDC<1> 20 73
>—EB_AL_EDC GDDR5_45SE GDDRS_EDC FB_Al1_EDC<2> 70 72 > —EB_B1_ED®2 GDDRS_45SE GDDRS_EDC FB_B1_ EDC<2> 70 73
>—EB_A1_EDCR GDDR5_45SE GDDRS_EDC. FB_Al_EDC<3> 70 72 [»—EB_B1_EDC3 GDDR5_45SE GDDRS_EDC FB_B1_EDC<3> 20 73
L AQ_DBI | | GDDRS 45SE chors patA | FB_AO_DBI _L<0> 70 72 chors pata | FB_BO_DBI _L<0> .
. AQ_DBI _| | GDDR5_45SE. chors_DATA | FB_AO_DBI _L<1> 70 72 chors_DATA | FB_BO_DBI _L<1> 7073
L AQ_DRBI | | GDDRS_45SE chors DaTA | FB _AO_DBI _L<2> 70 72 chors pata | FB_BO_DBI _L<2> 70 73
, AQ_DBI | | GDDRS_45SE chors patA | FB_AO_DBI _L<3> 70 72 chDrs_DATA | FB_BO_DBl _L<3> .
3 A1 DBl | GDDRS_45SE chors pata | FB A1 DBl _L<0> 70 72 G‘I)RE.:DATA FB_Bl1_DBI _L<0> 20 73
>—EBAL DBl L1 GDDR5_45SE chors pata | FB A1 _DBI_L<1> 70 72 chors pata | FB Bl _DBI_L<1> 70 73
=>—EBAL DB |2 GDDR5_45SE chors pata | FB A1 _DBI_L<2> 70 72 chors pata | FB_B1 DBl _L<2> 70 73
>—EBAL DB L3 GDDR5_45SE chors pata | FB A1 DBl _L<3> 70 72 chors pata | FB_B1 DBl _L<3> 70 73
[E>—EB_AQ_ WO KO GDDRS_80D GDDRS_C\VD FB_AO0_WCLK P<0> 70 72 GDDRS_CMVD FB_BO_WCLK P<0> 70 73
E>—EB_A0_VCLKO GDDRS_80D GDDRS_CMVD FB_AO0_WCLK N<O> 70 72 GDDRS_C\VD FB_BO_WCLK N<O> 70 73
E>—EB A0 WO K1 GDDRS_80D GDDRS_CMVD FB_A0O_WCLK P<1> 70 72 GDDRS_C\VD FB_BO_WCLK P<1> 70 73
E>—EB_A0 WO K1 GDDRS_80D GDDRS_CMVD FB_A0_WCLK N<1> 70 72 GDDRS_C\VD FB_BO_WCLK N<1> 70 73
>—EBAL WO KO GDDRS_80D GDDRS_CMVD EFB_Al1_WCLK_ P<0> 70 72 > FB _B1_ W KO GDDRS_80D GDDRS_CMVD FB_B1_WCLK P<0> 70 73
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CD—EBAQDQEBYTEL | GDDRS 45SE copRs_DpATA | FB_AO_DOX15. . 8> 70 72 coors_paTa | FB_BO_DQ<15. . 8> 70 73
CD—EBAQDQEBYTE? | GDDRS 45SE coprs_DATA | FB_AO_DQ<23. . 16> 70 72 coors_paTA | FB BO_DQ<23. . 16> 70 73
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E>—EB_A1_DQ BYTEQ | GDDR5_45SE chors patA | FB A1 _DQ<7. . 0> 70 72 chors pata | FB_Bl1_DO<7. . 0> 70 73
O EBALDQBYTEL | GDDRS 45SE chors pata | FB A1 _DQ<15. . 8> 70 72 chors DaTA | FB_B1 _DO<15. . 8> 70 73
Z»>—EB_A1_DQ BYTE? | GDDR5_45SE chors DAt | FB A1 _DQ<23. . 16> 70 72 chors paTA | FB_B1 _DO<23. . 16> 70 73
>—EB_A1_DQ BYTES | GDDRS_45SE chDRs DATA | FB_Al1_DQ<31. . 24> 70 72 chbRs DATA | FB Bl _DQ<31. . 24> 70 73
_AQ_CMD | | GDDRS 45SF GDDRS_CMD FB _AO_RESET L 70 72 coors ovp | FB BO_RESET L 0 73
y A1_CMD | | GDDRS_45SE GDDRS_CMD FB_Al_RESET L 70 72 GDDRS_CMVD FB_Bl_RESET L 70 73
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