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

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 NUMBER 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_COVMMONL, 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_2G_HYN X_A_DI £ J45G_COMVONL CPUMEM SO, 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_HYN] 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 RPCBA, 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, J45G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600_S, FB_2G HYNI X_A DI E GFX_PROGPARTS DPMUXMCL: PROG
639- 5250 PCBA, MLB, KEPLER, CRW BEST, 8G- ELP, VR- ELP, J45(G BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM 4Gb_ELPI DA_1600_S, FB_2G ELPI DA J45G_DEVEL: ENG ALTERNATE, XDP_DFBUG SOPGOOD.| St DORVREF_DAG, SENSOR_NANPROD: v, BKLT: ENG DBGLED, CAM XTAL: YES, DPMUX_DEBUG
639- 5251 PCBA, MLB, KEPLER, CRW BEST, 16G- HYN, VR HYN, J45G SASE_ 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 Tl 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 Tl CAL |4Gb_ELPI DA _1600_:
639-5267 RPCBA, 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, DORBL- 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 | C, GPU, 107GX, 926MZ, 1. 0375V, 1. 5V, FBGAI08 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, Useso| CRI Tl CAL FB_2G_SAMSUNG
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- 6A{ F UBB00, UB850, U900, seso| 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, U850, 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, HSGOAH24NFP- T2C u8800, U850, Us900, useso |  CRI T1 CAL FB_4G_HYNI X
DRAM SPD Straps
BOM GROUP BOM OPTI ONS

RAM 2Gb_HYNI X_1600

RAMCFG3: L, RAMCFR2: L, RAMCFGL

: L, RAMCFQO: L

RAM 2Gb_SAMSUNG_1600

RAMCFG3: L, RAMCFR2: L, RAMCFGL

: L, RAMCFQ0: H

RAM 2Gb_ELPI DA_1600

RAMCFG3: L, RAMCFR2: L, RAMCFGL

. H, RAMCFQO: L

RAM 2Gb_M CRON_1600

RAMCFG3: L, RAMCFR2: L, RAMCFGL

. H, RAMCFQ0: H

RAM 4Gb_HYNI X_1600_S

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

RAM 4Gb_SAMSUNG_1600_S

4Gb_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

4CGb_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, RAMCFQ0: L

RAM 4Gb_SAMSUNG_1600

4Gb_SAMSUNG_1600, RAMCFG3: H, RAMCF@R2: 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

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED_HEF
PROPRI ETARY PROPERTY_OF “APPL]|

REIN | S THE
E TNC

ROP
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
2 OF 119

2 OF 94

00 8

146931744 7

4

3

2 afqr

_taobad. com




Boninl01

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
335580852 1 | C, GPUROM D2, BLANK w101 CRI Tl CAL GPUROM BLANK
341S3565 1 | C, EDP MUX- 95C, (RENESAS) V3. 2. 8, DVB, D2 w9600 CRI TI CAL DPMUXMCU: PROG
33754313 1 I C, MCU, HBS/ 2113, 9X9MM TLP- 145V u9600 CRI TI CAL DPMUXMCU; BLANK
341S3856 1 | 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 Tl CAL | BOOTROM PROG PROTOL
341S3890 1 I C, EFI ROMV0100) PROTO 3-J45 & EVT-J45 u6100 CRI TI CAL BOOTROM_PROG PROTOB
34183904 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 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 128S0329 ALL NEC alt to Sanyo
138S0739 | 13850706 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 | 138S0639 ALL Samsung At to Mirata
13850843 | 13850674 ALL Samsung At to Mirata
13850846 | 13850811 ALL Samsung At to Mirata
127S0164 | 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 U3000
35383527 | 35353528 ALL Peri com eDP MIX
35353526 | 35353528 ALL T eoP M
19750466 | 197S0464 ALL Epson alt to NDK
311S0649 | 311S0541 ALL OV alt to Toshiba (L2030, U700:
19750479 | 19750478 ALL Epson alt to NDK
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710415 Frane Hol es
Ol QD BATT CHGND _ 210470 SMI' GND TEST PONTS APN 806- 2247
— __GND CHASSIS MLBCANL 1 BR0O401
TR0 GND_CHASSI S _FAN B SU-1. %07 1. 440,75 ZT0490 ZT0491  ZT0492 M_B- MIG,BRKT- J5
R e = 270471 2152, MEAR 2 4R MR 2 15, 0 =]
. . . . _ D | B ’\|2 1 1 1 1 =
z 4 = SL- 1. 1X0.45- 1. 4x0. 75
IQﬂle GND_CHASSI S M_BCAN5 X = L 1
SL-1. 1X0. ; 1.4x0. 75 - ZL%ZZ
—  GND CHASSI S MLBCANS 1
ZIQﬂSZS - SL-1. 1xo.[4-?- 1. 4x0. 75
1 GND_CHASSI S M_BCAN6 —
SL-1. 1xo.gr;- 1. 4x0. 75 - 210413
—  GN\ND CHASSI S M BCANA 1
SL- 1. 1X0.45- 1. 4x0. 75
J45 THERVAL MODULE STANDOFF
GPU BOSS APN 860- 4772 APN 817-0688 CPU BOSS APN 860- 2931
- 44
SHO427 APN 860- 1327 STDOFF- z%'?aooazgsﬂ SM 2 SH0420
4.50D1. 851 D- 1. 95H crooeSh0425 1 5. 00D1. 851 D 2. 35H 5. oot 9425, ..y
1 = 1 i
= L APN 817-0741 = =
STDG:FSED 5402313 8H SM SR
o430 “ : STDOFF- 4. 9032.138H- SM SL- 2. 6X2NP- 2 422 ) oco?_snsﬁlzogz o
4, 5@?@5%%81, 95H 4.50D1. 851 D- 1. 95H L L 5 ocoi. 851 D- 2. 35H . L .
Ther mal Modul e gaskets APN 875-9290 APN 860- 1328 APN 817-4517 PD parts
T MT SH0421
C@0400 STDO:F$|AI|.05402314. 9H SM 4.50D1. 851 B-1. 95H1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
6. 00D3. 9H SM 6. %48_% SM 1 L 946- 3819 1 D2 M.B DYMAX ADHES| VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
oMT oM T APN 806-9391 APN 806- 6192 APN 806- 6194
C30401 C30403 1
6. 00D3. 9H SM 6. 00D3. 9H SM —IsH0450 [ |SH0452 [ |SH0451
,_—(1 } ,_—(1 } = sM = sM -
= = SHL

M_B- USB- J45 SHLD- J45- CAN- FENCE1- MDP

J45 POGO PI NS
APN 870- 2451

SHO431 SHO432 SHO433 SHO434
POGO- 2. 30D- 5. 5H SM LOW FORCE ~ POGO- 2. 30D- 5. 5H SM LOW FORCE POGO- 2. 3CD-5. 5t SM LON FORCE POGO- 2. 3CD-5. 5t SM LON FORCE
SM SM M M

POGO- 2. 3@%%&33% LOW FORCE

J45 STANDOFF
APN 860- 1448

Stog4o SHo444 SH0460
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2. 9001 21D 1. 35H SM SHO461
1 L \ | 2.90D1. 2 D-1. 35H SM

1

SHLD- J45- CAN- FENCE2- MDP

SH0436
POGO- 2. 30D-5. 5t SM LON FORCE
M

—©

SH0437
POGO- 2. 3CD-5. 5t SM LON FORCE
M

—0O
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PPVCCI O SO_CPU 5 10 15 57

OM T_TABLE OM T_TABLE 'RO531
U0500 U0500 10k
HASVEL L HASVEL L it
BGA BGA 2
8 12 2N _N<0> AB2{DM _Rx0* SYM 1 OF 12 ppg roovp| AHE s CPU_PEG RCOVP TP DP I1G B MN<O> o C5pnip TXN0 SYM 10 OF 12 £pp AUXNLF15 gy TP_DP_| G A_AUXCHN .
86 84 12 DM _S2N N<1> AB3IpMm _RX1* TP DP 1GB MP<0> g D25pnip TXPO EDP_AUXP| F14 o TP_DP_| G A AUXCHP ,
oo my—DOM _S2N N<2> g ACpv Rxe* PEG_RX0* |5EL0 =PEG D2R N<O> o2 TP DP I1G B MN<1> o A25nnip TXNL EDP_HPDELY g DP_1G A HPD L 20
o 84 12 [T DM _S2N N<3> - A%W7W3* PEG_RX1* 5C10 =PEG D2R N<1> 62 TP_DP_1G B_MP<1> - B25 |ppi B_TXP1
PEG_Rx2* |3B10 =PEG D2R N<2> 62 TP DP 1 G B M.N<2> ¢ C24:DD| B TXN2 X EDP_TXNO|yCL4 TP_DP 1 G A M.N<O> g,
86 12 DM _S2N _P<0> ABI |pm _RX0 PEG_RX3* |4E9 =PEG D2R N<3> 82 TP DP 1 G B M. P<2> D24 ppi B_TXP2 m EDFLTXNl:AH > TP DP I1G A MN<1>,
86 84 12 DM _S2N _P<1> AB4 |pm _RX1 PEG_RX4* |5D9 =PEG D2R N<4> 82 TP_DP 1 G B_M.N<3> A241DDI B_TXNS
o0 0 12 DM _S2N_P<2> ACh [om R PEG Rx5* B9 =PEG D2R N<5> o TP DP_IG B M P<3> B4 oo s xPs @ EDP TxPOL D14 TEE-LGAMED
0 06 12 [y DM _S2N_P<3> . " lov R PEG Rx6* L5 =PEG D2R N<6> - - g EDP_TXP1
PEG_RX7* |42 =PEG D2R N<7> 62 TP_DP 1 G C M.N<O> C14pDi C_TXNO o4
86 12 DM _N2S N<0O> AF24DM _TX0* 3 PEG_RX8* WMt =PEG D2R N<8> 82 TP_DP 1 G C M P<0> D217 |ppi ¢ TXPO E
86 84 12 N2S N<1> AFAIDM  TX1* PEG_RX9* |yL4 =PEG D2R_N<9> 82 TP_DP_1I N<1> A214DDI C_TXNL <
oo @mDOM_N2S N<2> o AGpw Txo* PEG_RX10* )M =PEG D2R N<10> o TP DP IG C MP<1> B21 |ppi C_TxPL z
56 54 12 (OO} DM _N2S_N<3> &—"Sdom _Tx3* PEG_RX11* |5V5 =PEG D2R N<11> 82 TP_DP IG C M N<2> C204DDI C_TXN2 2
PEG RX12* [.V4 =PEG D2R N<12> o TP_DP_| p<2> D20°|bDI G TXP2 5
50 12 DM _N2S_P<0> AFL |omTx0 PEG RX13* V1 =PEG D2R N<13> o TP _DP_1 G C M N<3> A201pDI C_TXN3 a
w os 12 oy DM _N2S P<1> AF3 Jow Tt PEG RX14* Y3 gu =PEG D2R N<14> _rm.. TP DP |G C MP<3> o B20locrees o EDP_RoavP 2 e P P ROVt
o6 84 12 DM _N2S_P<2> AG3 om _Tx2 PEG RXIS* Y2 o =PEG D2R N<15> e g EDP_DISP_UTILL == ogp— T =0 SO0
4 12 DM _N2S_P<3> AGL Ipm X3 TP DP 1 G D M.N<2> Cl6pDi D TXN2
wooa 12 oM _N2S P<3> o, AGlIDV - a
—_— PEG_RX0| F10 =PEG D2R P<0> 8 TP_DP | G D M P<2> D16 ool b_TXP2
FDI _CSYNC F11 PEG Rx1| DLO =PEG D2R P<1> 5 TP DP |G D M N<3> AL6 oo b_TXN3 FDI _TXNO Eﬁ ﬁ g :g ﬁ NNLL:;lzgz o2
s 12 D2 g FDI_CSYNC PEG_Rxz| ALO =PEG D2R P<2> o TP DP_IG D MP<3> o Bl6lonip TxP3 o FDI_TXPO o
2 PEG_RX3|_F9 =PEG D2R_P<3> - [ FDI _TXN1yAL4 TP DP 1 G A MN<3> ,
2| — 82
v 12 ry—FDL_INT - FL2[DisPINT PEG_Rxa| &9 —PEG D2R P<4> 5 $$ g :G g I\/Ll';lzoz - gi;cxg?i:g FDI_TxP1| B14 > TP _DP IG A MP<3>,,
PEG RX5[ A9 o, =PEG D2R P<5> m fPEG D2R_P<5> 82 TP _DP_ |G D M.N<1> AL7 oD D_TXNL
PEG RX6| M6 =PEG D2R P<6> o2 TP DP | )
5| = G D M. P<i1> B17 |ppl D_TXP1
PEG_RX7| L1 =PEG D2R P<7> o . )
. — Port D pins out of order
PEG Rxs| M8 =PEG D2R _P<8> a2 h 1 | nbol
" PEG Rxo| L3 —PEG D2R P<9> . to matc ntel synbol .
Z PEG_Rx10[ ML =PEG D2R P<10> o
% PEG RX11[ Y5 =PEG D2R P<11> o
%) PEG Rx12| V3 =PEG D2R P<12> o
o PEG RX13| V2 =PEG D2R P<13> o
< PEG_RX14| Y4 =PEG D2R_P<14> 2
E PEG RX15| Y1 o =PEG D2R P<15> . mw
g
- PEG_TX0* |4B6 =PE D N<0> a2
a PEG XIS g =PEG R2D C N<1> o OM T_TABLE
g PEG Tx2* [,E6 =PEG R2D C N<2> 0 U0500
” PEG_TX3* )B4 & —PEG R2D C N<3> HASWEL L
a PEG TX4* W4 =PEG R2D C N<4> a2 NO_TEST BGA NO_TEST
% PEG_TX5* [,E3 o =PEG R2D C N<5> mmy e s _CPU DC A3_B3 TIRUE A3 SYM 12 CF 12 BF51 CPU_DC BF51 15 TPO531
o PEG Tx6* [535 =PEG R2D C N<6> o TPO500. = CPU DC A4 A4 RESERVED BF52 1y CPU DC BE52 BF52 , TP-P6
5 PEG_TX7* |4&3 =PEG R2D C N<7> 82 TP- P6 BF53  Trye  CPU DC BES53_BF53
T PEG TX8* |5J3 =PE! D N<8> 82 as> CPU DC _A51 A51
PEG_TX9* [4J2 =PEG R2D C N<9> 2 TPOS]‘OTP- P6 . _CPU DC _A52 B52 TRUE A52 c1 TRUE _CPU DC C1 2 s
PEG TX10* (516 g =PEG R2D C N<10> mmy s . _CPU DC A53_B53 TRE  A53 DAl SY_CHAI N_NCTF | | 22 rE CPU DC C1 C2 s
PEG TX11* hR6 =PE D N<11> 62 3 TRUE__CPU DC B2 C3 s
PEG TX12* WR2 =PEG R2D C N<12> a2 s _CPU DC B2_C3 TRUE B2
PEG TX13* WR4 =PEG R2D _C N<13> 62 s _CPU DC A3 B3 TRUE B3 G54 TrUE  CPU DC B54_Ch4 s
PEG TX14* |5T4 =PEG R2D C N<14> 82 D1 CPU_DC D1 15 TPO501
PEG TX15* (Tl g =PEG RZD C N<15> mmy s s _CPU DC A52_B52 TRUE B52 TP- P6
s _CPU DC A53_B53 TRUE _ BS3 | |DAI SY_CHAI N NCTF D54 CPU DC D54 1™
PEG Tx0| C6 =PEG R2D C P<0> o . _CPU DC B54_C54 TRUE BS54 ) hai B, TP0511
PEG Tx1| BS g =PEG R2D C P<l> mmoe s CPU Dai sy-Chai n Strat egy:
PEG Tx2( 2 =bE D G Pe2> o TPO520.3%, LPU DX BCL — Each corner of CPU has two testpoints
PEG TX3| E4 =PEG R2D C P<3> o TP0O530 ¢+ LPL) LG B Bsd Cther corner test signals connected in
PEG Tx4| & =PEG R2D C P<4> 82 TP-P6 s _CPU DC BD1_BE1 TRUE BDL . . ; ; .
PEG:TX5_‘——@E2 —PE D C P<5> - dai sy-chain fashion. Continuity shoul d
PEG Tx6| 36 —PEG R2D C P<6> - , CPU DC BD54 BE54 TRy BD54 exi st between both TP's on each corner.
PEG TX7| & =PEG R2D C P<7> o2 s _CPU DC BD1_BE1 TRUE BE1
PEG Txs| J4 =PEG R2D C P<8> a2 s _CPU DC BE2_ BF2 TRUE BE2 RSVD132| ANBS o =
PEG Txo| I1 —PEG R2D C P<9> - . _CPU DC BE3_BF3 TRUE  BE3 RSVD133| ANS7
PEG_Tx10[ 15 =PEG R2D C P<10> o s _CPU DC BE52_ BF52 BE52 RsvD134| AF9 o \C
PEG TX11[ RS =PEG R2D C P<11> o . _CPU DC BE53_BF53 BES3 RsVDL35[ A9 0/ no
PEG TXx12| RL =PEG R2D C P<12> o2 s _CPU DC BD54 BE54 tRrys BE54 rRsvD136| G4 o \C
PEG Tx13| R3 =PE D P<13> 82 s CPU _DC BE2_BF2 TRUE BF2 RSVD137[ GL7 s\
PEG TXx14| T3 =PEG R2D C P<14> o2 s _CPU DC BE3_BF3 TRUE BF3 RSVD138| AD45 o\~
PEGﬁTXl5%H TPO521 at CPU_DC BF4 BF4 RSVDN’Q&XNC
TP- P6
SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
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OVl T_TABLE
U0500
HASWEL L
BGA
o w1005 _PPVCCl O SO_CPU S N o .. CPU SM RCOVP<0>
SM_RcovP1| BB53 s CPU_SM RCOVP<1>
5 40 (OO} CPU CATERR L @ S CATERR" E SM_RCOVP2 s CPU_SM RCOVP<2>
woan@y CPUPEC oo il g SM_DRAVRST* [5BE51 =MEM RESET L a 1RO612
100
) i (1PU) PROY* 53 XDP_CPU PRDY L 18 83 86 1%
oo e Yo CPU PROCHOT R L @—ap=gPROCHOT - (1PU) PREQr xN62 XDP PREQ L 16 83 86 %gf‘é’
121 1 1/ 16W 5
8 o8 ML % a1 14 (OO} PM THRMTRI P_ L - D53 THERMTRI P* (1PD)  Tox| N4 XDP CPU TCK 16 83 86
(1PU)  TMB|_MBL XDP_CPU_TMS 18 83 86
o 12 M SYNC - 52 PM s (1P TRST* V63 _qe  XDP_CPU TRST_L _¢rm s ss o0 J_-
o WWRGD a  F50 |pywrcooD
PLACE_NEAR=R0621. 2: ;ﬁb;? . FuE - g (1PYy  TOI [ M9 XDP_CPU_TDI 19 85 8
w6 21 12 PM l\_/EM F’V\RG”S“ . APa8 |gy Tm%@ 18 83 86
PLACE_NEAR=U0500. AP48: 51. 562nm e - 2
. R0621! + > CPU_RESET_L 54 e TrsTi v £ DBRFS3 g XDP DBRESET L fromy oo o
3. 32K
bW wnm-CPU CLKISSM DPLLREE N | Aejopiy mer iy (1PY BPVD" R AE_BEM L<0> e
M5 CPU_CLK135M DPLLREF_P o AEGlDRLL REF_OLKP (1P BPML BOM L=l> o 06
R 8 11 TR - _REF_ (1PY) BPMR* [,P49 XDP_BPM L<2> 18 86
w1 [ CPU_CLK135M DPLLSS N - Visscopllrerakn | (IPU BV =22 e
= o 1 y—CPU_CLK135M DPLLSS P - Y6 |SSC_DPLL_REF_CLKP (1PU) B e
- > DPLL_REF_ d (1Y) BPVG* P53 XDP_BPM L<5> 10 00
86 11 DM _CLK100M CPU N . AB6 |BCL KN (1 PU) BPVB* 551 XDP_BPM L<6> 16 86
s u rmy—2OM _CLK100M CPU P - AA6lBCLKP (1PU) BPM7* P51 gy XDP BPM L<7> CES 1
PLACE_NEAR=U0500. F50: 157nm e
RO611*
10K
5%
1/16W
MF-LF
4022
OM T_TABLE
U0500
HASWEL L
BGA
TP_CPU RSVD TP23 BE4 |RsvD Tp23 SYM 11 OF 12 pggyp Tp1| F1 TP_CPU RSVD TP1
TP_CPU RSVD TP24 BD3 |RsvD_TP24 RESERVED RSVD_TP2| EL TP_CPU RSVD TP2
TP_CPU RSVD TP25 F6 |rsvD_TP25 RSVD_TP3| A5 TP_CPU RSVD TP3
TP_CPU RSVD TP26 G |rsvD, TP26 RSVD_TPa| A6 TP_CPU RSVD TP4
TP_CPU _RSVD TP27 @1 |rsvD_TP27 CFG_RCOMVP|_R54 CPU_CFG_RCOWP
TP_CPU RSVD TP28 &4 |rsvD_TP28
CPU TESTLO F21 F21 |teSTLO F21 (1PY) ggg%‘% 6 18 86 N
Gio 19 86
RO68Q! [Tl Py o ¥t Cu el e
>_| V52
el 49.9 wios ZPPVCC SO_CPU <+ F52 Jvss Fs2 CFOLo| V52 g CPU CFGS19> wee 5
17 16W [ F2lvec Fe2
1+ CFG [ 7] : PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI GS M:2102
| CFG [6:5] : PCI E Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 2 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 vz S
Th be placed cl TP_CPU_RSVD TP39 F25 |revp TP3 O TV TR
ese can be placed close to CPU_TESTLO F20 F20 [resTio F20 RSVDo4| =X NC
J1800 and only for debug access - RSVDOS5| AU27
=% NC
CPU_CFG<16> ¢ 55 6 RO685* o 106 CPU_CFG<0> - P30 loFa (1 PY) RSVDO| AU26 o\
CPU _CFG<9> 6 1000 49.9 50 18 6 1> AD49 [crar (1Y) RsvDLO[ BD4 (&
CPU_CFG<3> 4 1543 66 17 1860 w186 CPU_CFG<2> A9 lcFee (1 PU) RSVDL1[ B o \c
CPU CFGE1> 45 Vo5, 0 03 100 CPU_CFG<3> AE49 |oras (1 PY) LS
CPU CFG<0> 1546 o 186 _CPU _CFG<4> Y50 |cra (1 PY) RSVDA1 = % NC
NOSTUFF NOSTUFF | | NOSTUFF  NOSTUFF 1 w10 CPU_CFG<5> AB49 |cras (1 PU) RSVDAZI—=—x(NC
R0649" R0648'| |'R0643 R0641' - w10 s CPU_OFG<6> Lo 1Py RsVD16|_F16
1K 1K 1K 1K o 106 CPU_CFG<7> V61 [cFGr (1 PY) ——XNC
&’;igg” i iig” %;‘EEV &’;igg“ o 10 _CPU CFG<8:—..—:‘5‘3 gg 2: 23 RSVD_TP17| GL2 TP_CPU RSVD TP17
5 15 6
2 2 2 i o 18 CPU_CFG<10> Y53 |craio (1 PY) RSVD_TP18| GLO TP_CPU RSVD TP18
e 18 _CPU CFG<11> VB3 |cFGll (1 PY)
L 86 18 12> U3 |cFGL2 (1 PUY) VSS_H54 :g
= 0 10 CPU_CFG<13> V54 lcrais (1PY) VSS_Fe3 1
o 10 _CPU_CFG<14> RS3 |cFa14 (1 PY) vss_Hs1| HB1 =
o 15 86 i CPU CFGS15> g R52IcFGI5 (IPY VSS_Hs2| H52
o 18 56 SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
L50 N51 TP_CPU RSVD TP47 T
618 86 NC %—LE20 IrRsvDs0 RSVDA7
cin o NG 149 |rsvos1 RevDag| 53 TP_CPU_RSVD_TP48 CPU d ock/ M sc/ JTAG CFG
CPUCFG5_PD o 18 56 NC x—EB |RsvDs2 RSVD49| H50 TP_CPU RSVD TP49
NOSTUFF RO646* I In 051- 0675 | D
RO647: 1K , Apple lnc.
1K 1/ 16W 6.0.0
8w Vabt, BOM GRouP BOM OPTI ONS NOTI CE OF PROPRI ETARY PROPERTY:
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27

27

27

27

27

27

27

27

27

27

27

27

27

27

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

23 24 89

OM T_TABLE
wo@D MEMA DOO> gy M54 s 0 UOS500  rsvoreo| B8 4 ¢
wo@DEMA DI ———emeoRisa0a HASVELL o, o pe2s MEM A CLK_N<O>
2 23 gy VEM A_DQ<2> o151 [sA D2 BGA ! > 23 27
20 23 oy VEM A_DQ<3> e—b K52 |57 DB SYM3 oF 12 SA Ckpof BF2S MEM A_CLK_P<0> -
24 23 (B NMVEM A DQ<4> AH53 SA:DQl SA?CKEU% 23 27
ungry MEMA DOS> gy AL isA 0G5 SA_CKN1|pBD25 MEM A CLK N<1> o
ungNEM A DQB> g AKS2isA DB sA_ckp1[ BE&25 MA_CLK_P<1> oo
ungry MEMA DOS7> g g AKSSisa por sa o[ BF34 07 MEM A CKESI> o
21 23 By MEM A_DQ<8> o152 [sA DB
2 22 gy VEM A_DQ<9> =152 ISA_DCD S/LCKNZ:)%XNC
2423 MEM A 10> AR51 |sp pQLo SAJ:KPZW NC
2 2@y MEM A DO<11> o= F53 [SA DQLL SA_CKE2| 222 5 NC
24 23 MEM A 12> ANS3 [sA DQL2 SA_CKNG|,BD23
24 23 B MEM A _DQ<13> o= 51 sA D13 SA_CKP3 33023 ’<$
24 23 M A 14> AR52 |SA DQL4 SA_CKE3| BD34 o\~
24 23 MEM A 15> AR54 |sA pa1s X
2 23 gy VEM A_DQ<16> o= "V52 [5A_DQL6 SA_CS0* |\BEL6 MEM A CS L<0> o
24 23 M A 17> AV53 |sA DQL7 SA_Cs1* 3BCL7 M A L<1> .
21 23 By MEM A _DQ<18> o= Y52 [sA_DQ18 SA_cs2+ [{BEL7
2 2:@ MEM A_DQ<19> o= Y51 [5A_DQLO SA Cs3* 33015 ’<$
a—MEM A_DO<20> o= LV5L ¥ - e X
o oA-Do sA_coro| BCL6 MEM A_CDT<0> o
24 23 B MEM A DQ<21> o34 [sA_DCR1 < \ rTe VEM A CDT<1=
20 @y VEM A_DQ<22> o=t Y54 5A D22 z S/LODUF..——@ 24 27
24 23 B> NVEM A DQ<23> o= Y53 [sA D@3 SA,ODTZWXNC
2 23 MEM A 24> AYA7 |sp pepa SA_0DT3| BDL7 o N
2 23 gy VEM A_DQ<25> o= Y42 ISA D5 N SA_BSo|_BC20 M A BA<O> s 2a
unggy MEM A DO<26> gy BMT7 s DcR6 & sA_psi| BD21 MVEM A_BA<1> o
unggy VMEM A DO27> gy BMS isp pcp7 sA Bs2| BDBZ_ o MEM A BA<2> o -
24 23Ty MEM A _DQ<28> o= Y45 [SA D8 g
2 23 gy VEM A_DQ<29> o= Y43 [sA_DcRo vss_pco1| BG21
24 23 B MEM A DQ<30> o= 49 [5A_DQBO
oy NEM A DO<31> BAd3 Jon 001 SARAS 20 o MEMARAS L prmyua
- SA_vier [\BF21 MEM A VE L o oa
24 23 B MEM A DQ<32> o= 514 [5A DOB2 W
2 2@y VEM A_DQ<33> =& 5C14 |SA DQs3 SACAS BE21 g WNEMA CAS L oo s
2 23 gy VEM A_DQ<34> e=gCLL [SA DQB4
20 2: > MEM A_DO<35> BF11 |sA_p@ss SA_Mpao| BD28 MEM A_A<0> 23 24
20 ngay—VEM A_DQ<36> o= EEL4 [SA_DQ36 sA_wa1| BD27 MEM A _A<1> 2 20
: MEM A 37> BD14 SA7D037 SA?W%@ 23 24
. 23@ MEM A DQ<38> o=t P11 [SA | SA_Ma3| BE2S M A_A<3> 2 20
o ey MEM A DO<39> BELL [on oo SA_wwa| BFS2 MEM A_A<4> e
-+ oy NEM A DO<40> 509 o oot sawns[BR27 g WMEMA A5>
e VEM A 41> BE9 |sa b1 SA_Mmag| BF27 VEM A_A<6> 23 24
. 23@ MEM A_DQ<42> B %’gz SA_way| BE28 MEM A A<7> 23 2
. 23@ VEM A_DQ<43> o—s_ B s D013 SA_Nng| BE27 MEM A_A<8> 23 24
. 23@ MVEM A _DQ<44> et 20 [SA D4 SA_Mmno| BC32 MEM A_A<9> 23 24
. 23@ VEM A _DQ<45> — 0 SA’DQ45 SA_Mazo| BD20 MEM A_A<10> 23 24
o MEM A 46> BE5 D SA_wal1| BF31 MEM A A<11> 25 24
o M A 47> BD6 SS':*DQZE SA_wa12| BC31 MEM A A<12> 25 24
o MEM A 48> BB4 D SA_Ma13| BE20 MEM A_A<13> 23 24
. 23@ MEM A_DQ<49> DG oA-Ds SA_MA14| BE32 M A_A<14> 23 24
e MA > A8 Jon ouo sa s BESL o MEM A A<I5>  oom
24 23 gy MVE DQ<50 o= C |
24 23 MEM A 51> AV S pos1 A DEND|ALS2 NEM A N<O>
24 23 MEM A 52> BB3 |5 DGB2
. SA_DQSN1APS3 MEM A N<1>
24 23 B> MEM A_DQ<53> g D52 |SA_DCE3
u SA_DQSN2 (A2 MEM A N<2>
24 23 B MEM A_DQ<54> o= [sA DCB4
= SA_DQSNB[AY46 NVEM A N<3>
24 23 MEM A 55> AW |sa Doss \ |
u SA_DQSN4yBD12 MEM A N<4>
24 23 B> MEM A_DQ<56> oL [sA D56
" SA_DQSN5 (HBE7 MEM A N<5>
24 23 MEM A 57> AUL [sA pos7
. SA_DQSN6 [1BA3 MEM A N<6>
24 23y MEM A_DQ<58> o= ~RLISA DCBS " VEM A Nere
24 23 MEM A 59> ARA |sp_pas9 SA_DQSN7
20 25 oy VEM A_DQ<60> o—b "2 |SA D50 RSVD161[ ANBY o N
21 23 gy VEM A_DQ<61> o=p U4 SA DGB1
24 23 MEM A 62> AR2 |sp_pos2 SA_DQso| AJ53 NVEM_A P<0>
NVEM A 63> AR3 |on | SA_DQs1| AP52 NVEM A P<1>
oo @D MEMA D032 g A58 D003 SA_Dos2| AVE3 VEM A P<2>
SA_DQs3| BA46 MEM A P<3>
SA_DQs4| BE12 NVEM A P<4>
SA_DQss| BD7 MEM A P<5>
SA_DQse| BA2 MEM A P<6>
2 DI VREF AVB |sm VREF SA_DQs7[ AT3 MEM A P<7>
- RSVD162| AMO o\
RSVDL63| BA40 o
RSVD164| AY40 o\~
RSVD165| BA39 o\~
o 22 CPU DI MVA_VREF ARG [SA DI MV VREFDO zzgigg%xm
————XNC
o6 22 CPU DI MVB_VREF ANG |SB_ DI MV VREFDQ ReVDLoB| A0 o
RSVDL69[ AV39 o o
NC %—BS53 IRsvD25 RSVDL70| AU39 o/ \ =

OM T_TABLE
o 20 5@y VEM B DQ<O> o g ACS4ISp DD U0500 RSVDL71[ AY36 o\~
2
5 26 25 gy VEM B_DQ<1> o= 552 |SB_DQL HASWEL L & ol Ave? MEM B CLK N<O> o
50 26 25 By MEM B_DQ<2> g AE51 |SB_DQ2 BGA a Va7 VEM B LK P02
89 26 25@_’\/&A_§_m>—“ﬂ557[m SYM4 oF 12 SB_CKPO 25 27 80
o 20 25 MEM B DO<4> AGS3 |sp pou SB_CKEO| A6 g, NEM B CKE<O>  qpmy s 27 50
gy MEM B DOS5> g ACSLIsE g5 SB_OKNL|,AW26 MEM B CLK N<1> .
002y VEM B DQ<6> gy AES2 IS8 DGB SB_CKP1[_AV26 MB CLK_P<1> 26 27 00
wngy VEM B DOST> g g AESSisp D7 B okEl[ AR5 o MEM B OKESI>  foruezie
o 26 25 (B MEM B_DQ<8> o= Y7 IsB DB
00 20 25 Gy VEM B_DO<9> —s 29 S8 Do $B_c2pB28 5 NC
o 20 s gy MEM B_DQ<10> o= "V43 158 DQL0 S e X NC
o 20 25¢gyVEM B DO<11> o=t V45 IS8 DQLL SB_CKE2| 2VS9 s NC
89 26 25, MEM B 12> AU43 [sB pQL2 SB_CKNB|yBA27
89 26 25, MEM B 13> AUS |sg pQ13 SB_CKP3[_AY27 | \c
89 26 25 MB 14> AVAT7 ISB_DQL4 SB_CKE3| AV36 o\
89 26 25 MEM B 15> AV49 |sB pats
8 20 25 VEM B 16> BC49 Isp D16 SB_CS0* |yBA20 MEM B CS L<0> o oo
8 26 25 (B> VEM B_DQ<17> o= 549 IsB DQL7 SB_CS1* (hAY19 M B L<1> 26 27 89
50 26 25 (B MEM B_DQ<18> e=o 247 [sB_DQ18 sB_cs2* [AUL9 o
5 26 25y VEM B_DQ<19> @= "7 [sB_DQLO SB_Cs3* [AV20 ¢\
89 26 25, MEM B, 20> BD49 |SB Do
89 26 25, MEM B 22> BE47 |sg pap2 z SELODUW..——@ 26 27 89
o 26 25 (B MEM B DQ<23> o=t BF47 |sg pop3 SB_0DT2 s % NC
89 26 25 MEM B 24> BE44 |sg popa SB_ODT3 X NC
50 26 25 Ery—VEM B_DQ<25> e=p D44 [sB D@5 N sB_BSo|_Av23 M B BA<0> 15 26 27 50
w2 smggy VEM B DO26> gy BO42isp DoR6 & s8_Bs1| BA23 MEM B_BA<1> e
80 26 25 CHY NMVEM B_DQ<27> o542 |SB D27 g sB_Bsz2| BA36 NVEM B BA<2> ve 26 2 50
50 26 25 Ery—VEM B_DQ<28> o= EF44 [sB Dps - iesig
89 26 25 MEM B 29> BC44 |sp pp9 vss_Auso[ A0y
89 26 25 MEM B 30> BD42 [sg pago ——|
09 26 25 MVEM B 31> BE42 |sp_poa1 SBRASTHAVZS g NMEMB RAS L qomy2s 2627 09
- SB_WE* ,AV23 MEM B V\E L 25 26 27 89
o 26 25 (B MEM B_DQ<32> g BAL6 [SB_ DCB2 > DW‘WB—L@
89 26 25, MEM B 33> AUL6 [SB pQe3 SB_CAS :)_‘——M 25 26 27 89
= s 32z -~ e {3B-Dsa SB_mA0| _BA30 NMVEM B_A<0> 25 26 27 89
89 26 25, MEM B 35> AV15 |sB pags |
- SB_MA1| AVBO MEM B_A<1> 25 26 27 89
89 26 25 M B > AY16 |sB DOB6 >_|
Y SB_az| AYS0 MEM B A<2> 25 26 27 89
89 26 25 MEM B 37> AV16 |sB paa7
- SB_MA3|_AV30 M B_A<3> 25 26 27 89
59 26 25 B MEM B_DQ<38> o= Y15 |SB D88 | B2 VEM B Asis
o ggy MEM B DO<39> o AUIS |sp noso SB_Mna 25 26 27 89
Y SB_MAS| AY32 MEM B A<5> 25 26 27 89
89 26 25, MEM B 40> AUL2 |sg poso |AYS2 g MNEM B A<S> mony
y SB_Ma6| ATSO MEM B A<6> 25 26 27 89
89 26 25 CBI MEM B_DQ<41> g Y12 |SB DU1 | Va2 NVEM B As7=
89 26 25 MEM B 42> BALO |Sg_pou2 SB_MA7 25 26 27 89
Y SB_wng| BAS2 MEM B A<8> 25 26 27 89
89 26 25, MEM B 43> AUL0 |sB pou3 |
- SB_Mag| AU32 MEM B_A<9> 25 26 27 89
o 20 5@y VEM B _DQ<44> o g AVI2 Isp paa VAl0| A3 MEM B_A<10>
89 26 25, MEM B 45> BA12 |55 pous SB_MAL0 25 26 27 89
- SB_MA11| AY35 VEM B_A<11> 25 26 27 89
89 26 25, MEM B 46> AY10 |sB pou6
o9 26 2 M B 47> AV10 |sp_pot7 SB_MAL2| AVBS MEM B_A<12> 25 26 27 89
. SE MEM B_DQ<48> o—t B S8 D18 SB_MA13| AU20 MEM B A<13> 25 26 27 50
o 25@ MEM B DQ<49> —n_ 8 SB’DQ49 SB_NAL4| AVE6 M B_A<14> 25 26 27 89
B eV B D050 e Ave]on omo 8 wns| BAS O NEM B A<I5>  yodaarss
o0 20 5@y VEM B DOQ<51> o= X
o 2 MEM B 52> AV8 23%; SB_DQSNO ﬁé NNEEm g mg: 25 26 59
89 26 25, MEM B 53> AY8 |sg pop3 SB_DQSNL it VEM B s 25 26 89
89 26 25 MEM B 54> AUS |sg_posa SB_DQSN2 25 26 89
- SB_DQSN3[HBD43 MEM B N<3> 25 26 89
89 26 25, MEM B 55> AY6 |sg poss
- SB_DQSN4[,AWL6 VEM B N<4> 25 26 89
00 20 25y VEM B _DOQ<56> o= "\2 ISB DE6 a
- SB_DQSN5 (,AWL0 MEM B N<5> 25 26 80
89 26 25, MEM B 57> AMB |sB pap7 |
> MEM B_DO<58> o—p L |SE_ SB_DQSNG (A8 MVEM B N<6> 25 26 89
P 58 Dp8 sB N7 HAL2 VEM B N<7>
89 26 25, MEM B 59> AK4 |sB poso DS g 25 26 80
o 20 25 gy MEM B _DO<60> o=~ |SB D050 RSVDL72L 528 o NC
8 26 25 A MEM B_DQ<61> —n— 1V
5@ MEM B_DQ<62> —_ 12 SB*DQB; SB_DQso| AD53 MEM B P<0> 25 26 89
oo MEM B 63> ey g SB_DQs1| AV46 VEM B P<1> 25 26 8
50 26 25 (B DQx — SB_DQ63 ob_bose| BE48 VEM B Peos moee
sB_DQs3| BE43 NEM B P<3> 25 26 99
SB_DQs4| AWLS MEM B P<4> 25 26 80
SB_DQss| AWL2 VEM B P<5> 25 26 89
SB_DQs6 | AV VEM B P<6> 25 26 89
SB_DQs7| AL3 NMEM B P<7> 25 26 89
RSVD173| BD38 o (o
RsvDL74| BF39 o o
RsVDL75| BE39 o o
RSVD176| BE37 o (o
RsvDL77| BE37 o ¢
RSVDL78| BD39 o\~
RSVD179| BE39 o \c
RSVDL80[ BE37 o o
RsvD181| BD37 o o
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—=PPVCC SO_CPU¢ s 10

OM T_TABLE

NC 317 [RsvDe4 U0500 B43
NC %—221 |RsvDe5 HASWVEL L B45
NG 326 [RsvDs6 BGA B46
N(:)&RSVDG? SYM 5 OF 12 B48
o121 06 =PP1VS5RIV35_S0_CPU OM T_TABLE Q7
AR29 c28
AR31 C31
AR33 c32
AT13 C34
AT19 c36
AT23 c38
AT27 39
AT32 42
AT36 3
AV37 A5
AVe2 a6
AV25 s
AV29 D27
AVB3 D28
AY18 D31
BB21 D32
BB22 | | VDDQ D34
BB26 D36
BB27 D38
BB30 D39
BB31 D42
BB34 D43
BB36 D45
BD22 D46
BD26 D48
BD30 E27
BD33 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
BE33 E38
E39
NC 3 2AN81 [rsvpes E42
RO L6 vce L6 E43
PLACE_NEAR=U0500. C50: 50. 8rmm 1%9/(1 M |vec MB EAS
1/ 16W AN22 |RSVDE9 E46
NOTE: Aliases not used on CPU supply outputs PLACE_SI DESBOTTOM w5t %X_XAWRSVD?U voo | |E48
to avoid any extraneous connections. « = comCPU_VCCSENSE P - 50 |vee sense Z;
5730005 PEVCCI O SO_CPU_ NC x—AH [RsvD71 a1
Max | oad: 300mA NECK W DTH=0 2 mm - D51 veal o_out F32
=1 s PPVCOVP_S0_CPU NCx—EL7IFC F17 F34
RO800* 1RO802 Max | oad: 300mA g@;ﬁgﬁﬂ EFVEE:% m - AK6 |vcovp_out 26
) 110 NC %283 [Rsvp72 8
e i g e F39
202, RO810 |,402 NC %—12 [RSVD79( VSS) F42
o o rmy_CPU_VI DALERT L LARA 2 NC3-2R49 [RSVDT4 Fa3
ey | CPU VIDALERT RL 353 1 DALERT e
RO811 02 CPU_VI DSCLK_R - 352 i DSCLK o
5 57 (0T} CPU_VI DSCLK LAANZ J CPU_ VI DSOQUT_R S J50 i psout =7
5%
116w R0802.2: PLACE_NEAR=U0500. J50: 2. 54nm 29
Veos" ROing ROB10.2: PLACE_NEAR=UD500. J53: 38mm 3 CPU PVWR DEBUG N = \S\fzfiéue G31
s 57— CPU_VI DSOUT LAAAZ RO800.2: PLACE NEAR=RO0810. 1: 2. 54mm o - £52 lves poo G32
oSy TP_CPU_RSVD _TP75 Va9 |rsvors =
Mios" TP_CPU RSVD TP76 U9 |rsvor6 =n
TP_CPU_| VR_ERROR - AMA9 || VR_ERROR @9
TP_CPU _RSVD TP78 W9 |rsvD78 a2
V50 lvss_v50( RSVD) &3
AN49 |ySS_AN49( RSVD) &5
AJ49 lyss_AJ49( RSVD) 6
A0 vss_AGE0( RSVD) 8
AKA9 lvss_AK49( RSVD) 1
AJS0 lyss AJ50( RSVD) T2
AP49 lyss AP49( RSVD) e}
ABS50 |vss_AB50( RSVD) i
APSO |yss_AP50( RSVD) Hi6
ADS0 lyss_AD50( RSVD) 7
AMBO |vssS_AMBO( RSVD) e
= A36 HL9
s =
A39 H23
A42 H24
2222|122 F| ||| 2|2 2|5| 5[5 55555 R 5SS 353|553 G| 2 2| 2| 22| [ 2|3| 33| 3333|333 2| 22| 2| 2| 2| 2| 2| 2| 2| 2| 2|2| 2| 2| 2| 2| 2] 2| 2| 2| 2|2 | & | | &| 2| 8| B || = | 3| 3| B|3| S|Z|5| 22| 25|52 2| 2| 2| 2| 2| & &) 8| &| &) &| B[ 5] & e | vee H26
A48 He7 . .
§ AAAE H29 Connections would be required
ANGT for 2014 CPU support.
A8 FC Ds| D5 TP_CPU FC VCCST
AN FC_pa| D3 TP_CPU FC VCCST_ PWRGD
o7 *
14
Sgé E"BJ SYNC MASTERZCLEAN D40 SYNC _DATE=04/ 26/ 2013
a
Sg : CPU Power
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All AJ48 AT40
Al5 AJ51 AT42
Al9 AJ54 AT43
A22 AKA8 AT45
A26 AKS AT46
A30 AK50 AT47
A33 AK7 AT49
A37 AK9 ATS
A40 ALL AT50
Ad4 AL4 AT51
AAL AL48 AT52
AR2 ALS AT53
AA3 AL7 AT54
AN AVE AT6
AAA8 AMVB1 AT8
AAS AVB2 AT9
AAT AVB3 AUL3
ABS ANVB4 AU18
AB51 AM? AU22
AB52 ANL AU25
AB53 AN2 AU29
AB54 AN3 AU33
AB7 AN4 AU37
AB9 ANA8 AU42
AC48 ANS AUS
ACS AN50 AU
AC50 AN7 AV1
AC7 AP51 AV13
AD48 AP54 AV18
AD51 AP7 AV2
AD54 ARL2 AV22
AD7 AR14 AV25
ADY ARL6 AV29
AEL AR18 AV3
AE2 AR20 Av33
AE3 AR24 AV4
AE4 AR26 AVA2
AE48 ARA8 AV5
AES ARS AV50
AE50 AR50 AVO
AE7 AR7 AWL3
AFS AR8 AWLS
AF6 AR9 AVB7
AF7 AT1 AWM 2
A8 AT10 AM3
AGE AT12 AWMS
AGE1 AT15 AWM 6B
ACE2 AT16 AWML 7
AG53 AT18 AWM
ACB4 AT20 AVB
AGT AT22 AV50
AR AT25 AVE1
AHL AT26 AVB4
AH2 AT29 AV
AH3 AT33 AY13
AH4 AT35 AY22
AHA8 AT37 AY25
AHS AT39 AY29
AH50 AT4 AY33
AH7 AY37
AY42
| < < oo o
olmiwfololm|n~lols|oln| S <o ?mEEI\ m’\w’\mwONﬁ‘ @ al ol o meSEQI\w’\wH @ ool @ olo|oN| < @ > E&@w olo QEBBBEEEEM EE o
| 0| 0| | 8| 8| B 3| 3| 3| 8|8 HEEEBEEE Q12[2|2|L| 3|52 2|5 LL 5|12 Bl || |E| 2[R 8| 2| &| &| 2| &|&|3 BEEIEE] s HEHEEBINM 2|2[8|3 3|2 mmmmmmemBBmua 8
— [AalaNa) I 2
: 2880 5 7
= | 2
N 0 O ©
S EL 8 8
w N <9 %)\
2 Oj - 88-¢
< ) b > >
a Lﬂ%é >
- 8 s
=Pt 3
8
ONLOCDNLD8OMLDCDHMLDCDBONDSQELDHLD8HSQLDHwggganOmwmewwE:ggNmOml\ o|g|ofn :EE’:NLDOMI\OQ'G’) :2g:gcﬂNwmmgggcwmagamg(\l}gggﬁc#m&ﬂmm
81o|8|2|8|8|a2|3|8|8|8|3|3|3|3|=|8|8|al 2| 2| 8| 8| 3| &| | 8| o) o| & & & 2|22 Q2222333 | x| 2|23 8| 38|8|8|°(3|3|3|8|°|8|a|a| 8| 8| 8| 8| 8| &| 3| &| | | | || o | &) & | o & & B & B &5 25 5] 68 [ o 44 1 1 Bl i il I Rl G G S
(o] ia) ia) g gia) ) [5] gl jse] goe) ges] e i) g} [l o(ojo|jofofo 7] el jrsa) aa) gaal ea) gaa) geal aa) faa) gaaf aa) jaa) gaaf faa) jraa) gaa s jaa) goa

CPU_VCCSENSE_N o 7 s

i
5% PLACE_NEAR=U0500. D50: 50. 8rmm

&’E;EEV PLACE_SI DE=BOTTOM

54
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CPU VCORE Decoupl i ng

Intel recommendation: 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

PLACEMENT_NOTE ( C1000- C1019) :

a6 =PPVCC SO_CPU

Pl ace on bottom side of U0O500
1+ C1000 |+Cl001 |[:C1002 ([:C1003 |2 C1004 1+ C1005 |+ Cl1006 |[+Cl007 (:C1008 ([:C1009 [+C1010 [|+C1011 |+Cl012 |[+Cl013 ([:Cl014 |(:Cl1015 [+Cl1l016 |+Cl017 |t C1018 lClOlQ
TUF —L 1UF —L 1UF —L 1UF —L 1UF L 1UF — 1UF — 1UF - —4 — 1U —L 1UF —— IUF —— IUF —— IUF —— IUF —L 1UF —L 1UF —4
10% — 10% —T 10% —T 10% 10% 10% 10% — 10% — 10% —T 10% —T 10% -1 10% — 1 — 1 — 1 — 1 —T 10% —T 10% -1 % %
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V lV 1V 1V 1V 10V 10V 10V
—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 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 6% cerm —F X6S. CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
ST UFF ACAPS: A2 J_
PEABEMERT_nOfE SEd20- A13Z3)" 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 TI 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 Tl CAL CRI TI CAL CRI Tl CAL| CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL
1 C109A 1 C109B 1+ C109C |1 C109D 1 C109E + C109F 1C101A |1 Cl01B (:Cl101C [t Cl101D [+ClOl1E [+ Cl10O1F |2 C102A 1 ClOZB 1 C102C [+ C102D
20% 20UF 20UF 20UF 20UF 20UF —— 20UF 20UF 20UF 20UF 20UF 20UF 20UF —— 20UF 20UF 20UF
oo [ iewm | e |2 o o e o o o e o o o e e e e o e o
0402-2 0402 0402 0402 2 X5R. CERM 2 X8R CERM 2 X8R CERM 2 X5R. CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X5R. CERM 2 X5R. CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM 2 X8R CERM SR CERM 2 X8R CERM 2 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
NO STUFF NO STUFF NO STUFF J__
PLACEMENT_NOTE (C1024- C1045): - ACAPS: A2
Place near inductors on bottom sides'UFF  No sTUFF  NO STUFF NO STUFF o STUFF NO STUFF NO STUFF  NO STUFF NO STUFF  NO STUFE NO STUFF No STUFF NO STUFF NO STUFE  NO STUFF NO STUFF o STUFF  NO STUFF —
CRI TI CAL CRI TI 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 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 TI CAL
1Cl1024 |1 C1025 |2 C1026 1C1027 |+ Cl1028 [+ Cl029 ([:Cl1030 (:Cl1031 |1Cl032 |:Cl033 |+Cl034 |:Cl035 |[:+Cl036 [+C1037 |:+Cl038 |1Cl039 |:+Cl040 |[:Cl041 ([:Cl042 ([1Cl043 |2 C1044 1 C1045
20UF —/— 20UF f— —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —/— 20UF —— 20UF f— 20UF
20% 20% -1 20 -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -T— 20% — 20%
a4V a4V a4V a4V a4V a4V 4V a4V a4V 4V a4V a4V a4V a4V 4V a4V a4V a4V a4V a4V 4V 4V
—F X5R. CERM 2 X5R. CERM 2 YoR  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 ol 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: A1 ACAPS: Al
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1Cl046 |+ Cl047 |[:1Cl048 |[1Cl049 [1Cl1050 |+C1051 |+Cl052 |[+Cl053 ([:Cl054 |[:Cl1055 [1Cl1l056 |[|+C1057 |+C1058 |[:Cl059 ([:Cl060 ([:Cl061 [1Cl062 |[+Cl063 |+Cl064 |:Cl065 |[+Cl066 ([+Cl1067
20UF  —L2our L 2our = —L20uF = L 2ouF L 20UF © —L20uF L 2ouF L . . L 2ouF L . . - . . . —L20UF ~ L 20UF 20UF
20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% 20% 20% -1 20% -1 20% -1 20% -1 20%
—F S8R CERM 2 %¥r cervt 2 %= ceRM 2 %R cERM 2 %= ceRM 2 %R cERM 2 %= ceRM 2 %¥r cervt 2 %¥r cervt 2 %= ceRM 2 %= ceRM 2 %R cERM 2 %= ceRM 2 %= ceRM 2 %= ceRM 2 %¥r cervt 2 %R cERM 2 %R ceRM 2 %= ceRM 2 %R cERM 2 %R cERM 2 %R 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
PLACEMENT_NOTE (C1068- C1076: CAPS for Acoustic Control (Cl02E to Cl03F) ACAPS: A2 =
" . ACAPS: A2 )
lPI ace near inductors on bottom side. NO STUFF  NO STUFF NO STUFF NO STUFF
CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL %T JIZCI‘E,AL %T JIZCI;AL %T JI3(AAL %T JI3%AL %T JI3(C‘:,AL %T JI3(I‘D,AL %T JI3(I‘E,AL %T JI3(';AL
.|*C1068 .[*Cl069 .[*Cl1070 .*Cl1071 .|*Cl072 .|*Cl073 .*Cl1074 .*Cl1075 . 1076 JPC1077 B B B B B B B
210UF 210UF ——210UF 210UF —210UF 210UF —210UF —210UF 10UF —— 330UF- 9MOHM —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 0
R TR TR T i i i Tl TR ik A VAN P A P A P (A R AR P A P 4
R BT R BT R BT R By B BT BRRE By R BT R BT R BT Boky: 7 04623 04623 04623 04623 04623 04623 oao2 s 0ao2 s
CPU VDDQ Decoupl i ng ]
Intel reconmmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl enentation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT_NOTE ( C1080- C1089) :
smass =PPIVORIVES S0 CPU Pl ace on bottom side of UBBOO
JiClOSO 1C1081 |+ Cl082 [+ Cl1083 (1 Cl084 ([+Cl1085 |+Cl1086 |t C1087 1 C1088 |*C1089
L TUF L TUF L TUF L TUF L TUF L TU . L TUF T
i T T, 8 T, 8 T, 8 T, 8 T, 8 cy T -1y
S Pge [fERT P& [ERT™ e [P PES [Eee [P s
PLACEMENT_NOTE ( C1090- C1097): J;
lPI ace near UO500 on bottom side
1C1090 ([:Cl1l091 | C1092 1C1093 |t C1094 [ Cl095 ([1C1096 JiClOQ?
10UF —— 10UF e — 10UF —/— 10UF —— 10UF —— 10UF 10UF
T I A R TR TR T v
—F X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM —F X6S. CERM
0603 0603 0603 0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1098- C1099) : J;
CRI TI CAL CRI TI CAL
L[t C1098 .[*C1099
::B%OUF- 6MOHM 330UF- 6 MOHM
2
IT - BT 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 0.0luF 0402 (1 near CPU, 1 near SVID pull-ups)
Appl e I npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page) SYNC VASTER=CLEAN J15 SYNC DATE=05/ 02/ 2013
ymiaz -
s es PPVCO O SO_CPU CPU Decouplin
1 €1079 d} Appl e I nc. 051- 0675 | D
01UF S 6.0.0
5 Hﬁ“ NOTI CE OF PROPRI ETARY PROPERTY:
I é}g‘ZCERM THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLON NG
= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 119
Il NOT TO REPRODUCE OR COPY I T
. . . . . . . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
NOTE: | ntel decoupling reconmendations from Shark Bay Mobile Pl atform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RI GHTS RESERVED
—
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OV T_TABLE SATA Port assignments:
o 10 Iy SYSCLK CLK32K RTC g B IrToa U1100 SATA RXNO| BB o,  SATA A D2R N am =
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)
o 1 PCH SRTCRST L B9 |srroRsT* (1 & 11) SATA TxPo[ AY8 SATA A R2D C P .
n P ORILRol L g Qg
BC10
T T e L =
. o
wu PCH INTVRVEN L GIO i NrvRveN E SATA_TxNL| AV10 SATA B R2D C N - 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
BD9 TP_SATA ODD D2RP "
waq@mHDABIT K RI1I110 33 1,542 = HDA BIT_CLK R 525 |HpA BoLK SS::I:*?;F\E NZE] TP SATA ODD R2D CN - Reserved: ODD
PL. - | =U1100. :1.27mm . W‘—
o HDA SYNC R1111 33 1 5 » HDA SYNC R A22 |ipa syne (1 PD-boot ) SATA_TXP2 TP_SATA ODD R2D CP a4
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 |HpA_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_PCI 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
o - g ., — e
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_NEDI A_SENSE_RDI V @2 |ypa_pock_RST*/ cPI 013 e 2
o 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 .
20, ,%1 PCH SRTCRST L . - XDP PCH TDO A8 |11ac 100 R I R e R (2104
RUDE 1 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
2 2
55 3 PCl E_CLK100M SSD N Y43 [ kout_Pai E_NO UL100 CLKOUT_PEG A N| AB35 TP_PCl E_CLK100M ENETN "
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.
= a1 SSD CLKREQ L ABL |pCl ECLKRQU* / GPI O73 FCBGA  pEg A CLKRQ/ GPI 47| A6 ENET_CLKREQ L e
RQO (2 & 11) 5 A_CLKRQ*
11
o PClI E_CLK100M ENETSD N AMA | kauT POl E N CLKOUT_PEG B N| Y39 TP_PCl E_CLK100M PEGBN o
o @ PO E_CLK100M ENETSD_P ARAZ |0 KouT POl E_PL ALKOUT PEG B PLY3® & TP PCIE_CLKLOOM PEGBP o
18 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ/ GPI 066 W4 * PCH PEGCLKROB L_GPI G656 "
o0 3 PCl E_ CLK100M AP_N AB43 | kout pai E N2 CLKOUT_DM _N| AF39 DM _CLK100M CPU N o o0
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 .
REDY g
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
while 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 . 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 . °
- TBT_CLKREQ L POl ECLKRO#*/ GPI Q26 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
« TP _PCIE CLKIOOM PESP o, AR42 |okaut_PCiE_PS LK N DOTo6. N HE3 . 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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OM T_TABLE
AVR2 UI100 AJ35
s 5 DM _N2S N<O> —_— DM _RXNO LYRXPOUNT FDI *RXND_XALgs NC
86 84 5 DM _N2S_N<1> DM _RXN1 MOBI LE FDI _RXNLL" "2 NC
o aa s DM _N2S N<2> APL7 v _Rxn2 FoBGA FDI_Rxpo| AJ36,
e o0 = [ DM _N2S_N<3> > "20 v _Rans (4 & 11) FD e[ ASE, Ne
s mm—DOM _N2S P<0> g AY22 Iy pxpo
86 84 5 N2S P<1> AP20 | RxPL
o 84 5 DM _N2S P<2> ARLT oM _RXP2
86 84 5 MW _RXP3 TP16L43)< NC
TP5 AYA45, NC
o s DM _S2N_N<0> BO2L Iov _Txno TP15[ AVAS o
o 5 s DM _S2N_N<1> BE20 Iom _Txna TP10| AME Nc
8 04 5 DM _S2N N<2> BDL7 Ipv _Txne
wors oM _S2N N<3> o BFI8 Iy s
86 5 DM _S2N P<0> BB21 oy _TxPo |7 FDI 7CSYNCAL39_‘%@5%
o 84 s DM _S2N P<1> BC20 |pm _TxP1 L FOI_INTLA40 g FDI INT oD s o
8 04 5 DM _S2N P<2> BB17 Ipm _TxP2 =PP1V5_S0_PCH_RCOMP
86 84 5 @ww _TXP3 12 13 81
R1200" BE16 |pm | REF FDI _I REF| AT45 R1210!
7. 5K 7.5K —=PPVRTC G3_PCH . 150
s NC%TPlZ TPL7 2_323)( NC ] °
2’6’? NC:)(—TP7 TP13 —x NC 2’6/? 1R12 15
) 2 PLACE_NEAR=U1100. AR44: 12, 7mmn 2 330K
PLACE_NEAR=U1100. AY17: 12. 7mnm PCH DM RCOMWP AY17 |pM RCOWP FDI_Roovp| AR44 PCH FDI _RCOWP 5/%20
1 W
2201
PCH _SUSACK_L - Odsusacks (1PY) DSWRVEN| B g o0 PCH DSW/RIVEN
mooomm PMSYSRST Ly MMgsys meser bPwRoK| L13 o PM DSW PWRGD om0 o
o101 PM PCH SYS_PWROK AD7 |sys pvrok § H -
S .
R1286: 5 83 10 10 10 rEy—PM PCH SYS PWROK g AD7 | g (P NENS e POEWKEL mussse R1209
0 w0 rmy PM PCH PWROK g P10 JevRok = g CLRRO: AN PM CLKRUN L 0w 100K
9 - A PMCOKRINL = 19
v g w o DM PCH APVROK g 7O7 jaPuirc 02 susoar/oricn| V4 LPCPYRDINL g o
0201 oo PMMEMPURGD o ™ oggoweac L oszl Y6 PM CLK32K_SUSCLK_R =
12 R "o h R B v
—PP3V3 SUS PCH GPLO oo - PMRSVRST L g “Zgrsirst stpss /P na| Y g PMSLP S5 L i <
o1 as PCH SUSWARN L > |SUSWARNF / SUSPWRNACK/ GPI 030 %
- sLp_sarly o PMSLP s4 L O 12 21 59 57 40 65 79 53
R121%5|<1 88 40 18 12 PM TN L KL PWRBTN: (1 PU) sip s3+ |HL PM SLP S3 L o
> S3*T g PMSLP S3 L~~~ oy
ADA E6
11 20W o CTER EN ATEESRNTL S 52 s alfd g TP PMSLP AL
K7
201, 42 30 12 PM BATL L BATLOW / GPl O72 sLp_sust F1 PM SLP SUS L e
PCH Rl _L - VAR PVEYNGHLAY3 . PM _SYNC o s 5
TP PCH SLP SO L o, AP0 fre21 spimvp® g TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OM T_TABLE
T45
NCx \VGA_BLUE Ul1100
NCX \Lﬁ‘s‘ vea creen  LYRXEQHINT
NCx———VGA_RED FCBGA
s (5 & 11) WBﬁURLQK%‘M o
M4 TP_DP_1| B DATA 82
VGA DAC Disabl ed per SB ~ NOx— VA Doc cK (PRBERCTRR A —wme—TP_DP_LG B _DOC DATA
1 Tabl 12-1 %———VGA_DDC_DATA DDPC_CTRLCLK|_R35 TP DP 1 G C DDC CLK 82
DG v1.0 (Table -18). o C TAl_R36 TP_DP_I G C DDC DATA o
NCx—M2_[veA HsYNC E (PRECETR A —p——— 2 2 08—
NCx—¥4_vea_vsyne DDPD_CTRLOLK| MO TP_DP 1 G D DDC CLK
PBBDqu Al N38 o> TP_DP_ | G D DDC DATA
W0 Ipac | REF % ( Pt #
= Yew gt 3 DOPE_AN_HS TP_DP_I G B AUXCHN .
= [ g DbPC_AUXN_K43 TP_DP_| AUXCHN o2
J42
e EDP_| G BKL_PWW N36 |epp BRLTCTL DDPD_AUXN >~ TP_DP_1 G D _AUXCHN 64
H3
o 12 EDP | G BKL_ON K36 |epp_prLTEN & ﬁ%ﬁii a5 L'z g :g g 23§$E o2
82 12 EDP_| G PANEL_PWR 36 |epp VDDEN DDPD_AUXP| J44 o= 1P DP |G D AUXCHP as
8120 20 14 12 11 _=PP3V3_S0_PCH GPI O _ R P — kao
R1260 10K 1,,n 2 PCl_INTA L - 200 RO ooPe_HPo s —ee— 0 O 1.G B IPD -
RI261 10K 1 2 5% TT20W M 20T b | NTB L =20 . DDPC_HPI - 82
1 - RGB B9
RI2672 10K TV 520w 20T PGl I NTC L K7 e R DDPD_HP! e— 1P DP 1GD HPD
RI263 10K 1 W2 27 720%™ 20T pG | NTp L s e e
=PP3V. P! 1O 11 e % e PIRE/CPI | L7 o  SDCONN_OC L am e =
=PP3V3_S0_PCH GPI O 1 12 1420 20 o1 o212 o ENET_LONVPWR PCH g A2 lap 050 PIRG*/GPIo8| FL o AUD | P_PERI PHERAL DET i »
o2 12 g AUD_| PHS_SW TCH EN PCH g B13 lapi o562 PI RQG*/ GPI 04| 15 TBT PWR REQ L 122
R1239 3.0K 1zpzn 2 o EM PVRBTN_ L 12 10 40 00 o 1 qgn BT _PWRRST L - C12 [cPi cBa g PIRGH/GPICBMS o, AUDI2CINT L ;e
5% 1/ 20W T -
10K
R1240 10K 2, pzp 2 oo PM BATLOW L 12 30 42 TP PCH STRP BBS1 (ST — (1PY PVE|ADI0 o TP PCI PME L o
R1291 10K 1,\/\/\/2 PM CLKRUN L 12 40 49 83 TP_PCH STRP_ESI _L AL0 |Gpl 053 i
— 5% 1/20W W 201 AL6 [ Y11
R1216 10K LAAA ENET LOW PWR PCH e = > PCH STRP TOPBLK SWP L o, A0 IePIcBs || L) burakera RsTH) PLTRST* (Y1t g PLT RESET L ~~~~~~  iomwwas
R1217 100K LAANZ S% 1720W W 201 AyD | PHS_SW TCH EN PCH ..
RI218 10K 1\\A2 Z ﬁm ;/"FF ;gi BT_PWRRST_L 12 82
R1230 10K 1 2 SDCONN_OC. L
/\/\/\/ 5% 1720W WMF 20T ez
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1 2 AUD | P_PERI PHERAL DET ., ¢
RI231 10K 1%2 5% 1720w ; 2T TBT PWR REQ L 12 20
5% 17Z20W 20T
NO STUFF Redundant to pull-up on audi o page -
R1233 10K LA sr o AUD 1 2C TNT L e SNC MRSTERCCLEAN 0 SYNC_DATE=04/ 267 2013
R1225 1K LAAA 2o PO E VWAKE L 12 33 35 83 88 PCH DM / FDI / PM GFX/ PCI
R1224 100K » 1 PM SLP_S3_ L 12 21 40 65 83
R1221 100K 2’\/\/\/1 5:4, 720W W o1 PM SLP S4 L 12 21 33 37 40 65 78 83 d} Appl e Inc. 051-0675 | D
R1222 100K - L O% U20W W 201 pyigposs | S
RI273 100K o 3V, 5% 120w W 201 py ol p SUS L o 6.0.0
NN 55— 1770w 201 NOTI CE OF PROPRI ETARY PROPERTY:
4 R1281 100K - 1 EDP_1 G BKL_ON 12 82 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
RI284 100K 2 \\a/x % T20W W 207 Fpp | G PANEL_PVR 1252 R FOSESER AGRERS 6 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 Assignnments:
ULT00 - uesarol B37 USB_EXTA N v o
LYI\%PI?_ENT uss2po| D37 USB EXTA P - Ext A (LS/ FS/HS)
FCBGA usB2n | A38 USB_EXTC N I
(9 OF 11) c38 B EXTC P . Ext C (LS/ FS/ HS)
USB3 Port Assignments: v USB2PL o S c °
s _1P_USB3_SPARE D2RN AWBL |pERNIUSB3RN3 USB2N2 TP_USB_SDN 84
- : 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 |pETN1_ 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 |bEpng
womm POE AP D2RN A3 Ussan7| @29 TP_USB_7N .
AirPort v - EAEAR 2R B D2 pERPS Uen2rr| 29 S TP USB 7P Unused
o 2 PClE_AP_R2D C N BE34 |oeTng o
BC34 USBZW*M@ 78 83 87
88 33 @%Pﬂpﬁi use2ps| 32 USB EXTB P 16 63 57 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
w0 u @m-PC E SSD R2D C N<2> o, BF40 | - — o>
(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
. PCl E D D N<3> BD42 |peTng
(PCle-onl ) N Dt SeD oD C peas o boit] useares[ P25 USB3 EXTD D2RP__rm 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 e B0 frp1s corrrcpl o3[ g XDP DBO_USB EXTB CC 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 |oy £ RoOWP ocr+/ Pl otal M - XDP_DB3_SDCONN STATE_CHANGE L Q55 1
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 R T -
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
* N11 SML_PCH 1_DATA
—PP3V3_S0_PCH . SMLIDATA/ GPI O75| —— _ quugp— 2Nl 2 _DAIA cprsy 42 00
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 _CLINK 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 - 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 2T i) 6.0.0
1K il
'—I%lf%_g%Tl/\N\’z ST IO 20T e 22 o ‘R1380 NOTI CE OF PROPRI ETARY PROPERTY:
1 2 SPI _| O<3> 13 a9 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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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 pull-down & isolation. »mm=IBT CIOPLUG EVENT ISOL A8 lveusys/cpi oo Lasa0
F13 MOBI
- FWPME L - [TACHL/ 6P oL FehA =PP1V05_S0_PCH V_PROC 10,4 1w
52 79 14 [y DPMUX_UC | RQ "1 ITacre/ aPl s (6 OF 11) NO STUFF
w01 rmy—SMC_RUNTI ME SCI L -5 ftacmicPio lIl?K1457
s o XDP_FCD_HDD_PVR EN "l cs (1PuRsMRSTH) iow
w1 g WOL_EN 23 lLAN PHY_PUR CTRU/ GPI 012 2402
MEM VDD SEL 1V5 L ABLL |gpr o TP14| ANIO o)  PCH A20GATE .
e - ———— 5 R1470 43 NO STUFF
AN2 AY1 - 1 2 6 a1
18 14 m%‘_sﬁﬁj%{jg’} gk?AAGP’)) (1PD) PECI o= PCH PECI /vv\/_W 86
o3 40 10y LPCPLUS GPI O - O ITAcHo GPr aL7 RCl N LATS PCH RCI N L e
w1+ o ATAG TBT_ TS PCH B [scloo Pl co2 4 R144
g = AV3
w > TBT_GCRSX_BI DIR - Y0 lomicoa 2 PROCPVIRGD) . PCH PROCPWRGD 0 0 1 2 _CPU T\ARGD 61000
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 -
ADL1 ? 2
= ! ALE ML P o8 PLTRST_PROC* A g CPU RESET L oo
2 o TBT_POC_RESET_L -6 lopi caa o
[} vss| N0
= o XDP_FCl1 GPU GOOD "L [cPl ca5/ N
1 XDP_DC2_ODD PWR EN L AT3 |sATA2GPR/ GPILCB6
1 —— (1 PD-PLTRST#)
16 XDP_DC3_JTAG | SP_TCK AKL |sATA3GE/ GPL OB7 A2
- ———— (1 PD-PLTRST#) AL
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 - AMB Ad4
RAMCFQD: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H o @ ITAG LS - SDATAQUTO/ GP1 089 o
R1475* R1474 R1473! IR1472 o2 10 qoomp—FW PWR _EN_PCH "N ISDATAQUTL/ GPI 018 B2
10K 10K 10K 10K NOE A3 57
1/ 28W ?é‘éow 1/ 28W 250w XDP_DDI_M.B RAMEGL - SOTEEELST] SARasce) 545
201, 2201 201, 5201 55 49 14 CE) SPI ROM USE_M.B - Y12 Iep) 057 BAL
20 M.B_RAMCEG3 St ITAcHas aPl os8 BCL
g BD1
2 MLB RAMCF&2 D3 ITACHS! GPI 089 vss| [B02
. § D SEL_PCIE L_USB_H Gi3 BD44
D m———-‘—; BS C'GO s (R & a5i%
o MBS _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 10
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
R1494 10K 1 2 9% TT20W ™M 20T\ —EN 1402
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 NF 20T JTAG | SP_TCK 1o 2 ————
RIA86 10K 12 % T20W W 20T 574G | SP_TDO o PCH GPI O M SC/ NCTF
RIZ99 10K 1 A2 o% 1720w M- 201 37AG | SP_TDI 1420
R1484 10K 1 2 S% TTZ0W M 20T oy pWR_EN_PCH 102 051- 0675 | D
RIA93 100K 1 V5 5% T20W W 201 op| OV USE MLB - Appl e Inc.
/\/\/\/ 5% 17 20W NF 20T o ® 6 0 0
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 I_ PROPRI ETARY P ERTY _OF APPLE | NC.
/\/v\/ - 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 I N 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
Yoo 5 =PP1V05_S0_PCH VCCI O FDI o
AE1s ] | vee z mj_l VCCl O 3629mA Max, 264nmA Idle
2520 vea of | ANss
AE22 — =PP3V3_S0_PCH VCC3_3_HVCMDS ., o
AE24 é R30 VCC3_3: 133mA Max, 3mA Idle
AE26 vees_3([ Ra2
AGL8 E
2§2 pepsusi| Y12 o \e
s =PP3V. PCH_ V! o
R1550 AI30 VCCSUS3_3: 261nmA 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
NEGK W BTHEG: 2 i Pt NRERWEIFES. 2 M Powered in DeepSx o 126
C1550 | LTSV e AGELT0SY 518 ooesusa( [ azs X NC
2
1 — XN =PP1V05_S0_PCH VCCl O e
g 2 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 [ vcovRm 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 VOOVREM SATA
U20 — 17
2 < VOCVRM_ANLL [ vocvRM 183mA Max, 68mA I die
pS
w24
is b Vool of_AK22
V20 VCCASW
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AAL8 AT22
OV T_TABLE
UI100
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: 261nmA 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 PLREETR RS 2 T
o117 =PP1VO5_SO_PCH VOCCUSBPLL U5 lycousspLL = AEL4 - 1 C1580
2?2mA Max, 27mA Idle & vocs 3[ AFL2 =PP3V. BCH_V ! e S r
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 - 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 Idle v28 ] VCCl O 3629mA Max, 264nmA |dle =
V30 VvCCl O
Y30 8 VoCSUSHDAL A26 =PP3V3RI1V5_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 _=PP1V0O5_S0_PCH VCCCLK_SSC Y32 |vcooLk NLENE WDIEED 2 m %83“2_ 9% T T 10%,
VCCCLK: 306mA Max, 89mA Idle — NeEK VhEYH=0- 2 mm 1 C1590 cERM cERM CERm
w1 _=PP3V3 SO PCH VCCCLK3 3 M9 0. 1UF YPASS=U1100, AB; 6. 35mm
VCCCLK3_3: 55mA Max, 11nmA Idle L29 2 AI12 =PP1V05_SO0_PCH V. PROC IO . ua ~ 389 aypassLy 1 EYPASTRUNDY, 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 .
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 TTeE
) L1z =PP1V05_SOM PCH VCCASW - PCH Power
\,m{ VCCASW 670mA Max, 34nmA Idle
o 1 _=PP1V0O5_S0_PCH VOCOCOLK_CLK100 AD35 R18 =PP1V05_SOM PCH_VCCASW 1517 e 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: 306mA Max, 89nmA Idle AG32 — - o
= , N AWO =PP1V5 SO PCH VOCVRM THRM ., NOTI CE OF PROPRI ETARY PROPERTY:
E VCCVRM 183mA Max, 68mA Idle FHEPRN ETAN | PROPERIY GF-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
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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

SYNC NVASTER=CLEAN J45

TTILE

SYNC DATE=04/26/ 2013

PCH Grounds

d} Appl e | nc. 051- 0675 ID
) 6.0.0
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PCH VCCCLK3_3 BYPASS

PCH VCCASW BYPASS

PCH VCCDSWB_3 BYPASS (PCH 3.3V CLK PWR) (PCH 1. 05V ME CORE PWR)
(PCH 3. 3V DSW PWR) w1 .=PP3V3_S0_PCH VCCCLK3_3 w15 .=PP1V05_SOM PCH VCCASW
w15 .=PP3V3 S5 _PCH VCCDSW 670MA Max, 34mA ldle
C1700i C1720 iC1721 1l C17221 C17231 C17501 1C1751JiC1752
0. 1UF 1 1UF L 7 e £ E———— i F
o - i~ i b b BT T —;%&
Gy %WT by by by o eyl 2 ™
BYPASS=U1100. A16: 6. 35mm
= BYPASS=ULL00. 128,830 Mo, L29- 6_35mm PHABLAE REAR U 570 VB2 o,
BYP@S:mlooBygg-sg._a%m ) 1 CE_NEARZUL100. V20: 2. 54mm L
- - U32: 6. 35mmi= Not docunent ed in EDS!
PCH VCCSPI  BYPASS PCH VCC3_3 BYPASS PCH VCC BYPASS
(PCH 3.3V SPI PWR) (PCH 3. 3V HVCMOS PWR (PCH 1. 05V CORE PVR)
o 1510 _=PP3V3_SUS PCH VCC SPI w1 =PP3V3_SO_PCH VCC3_3_HVCMOS w15 .=PP1VO5_SO_PCH VCC
C17021 Cl7261

1 0.1 Cigss:| |:¢L756 |2 €1757 | Cl7s8

SRy 2 {1 12';:::_ & — 1

o o T Tk Tk Tow

BYPASS=U1100. AD12: 6. 35nm BYPASS=U1100. R30: 6. 35mm B

PCH VCCSUS3_3 BYPASS B PCH VCC3_3 BYPASS B BYPASRPASUASE Ql%zig S B
(PCH 3.3V SUSPEND PVR) (PCH 3.3V GPI O LPC PVR) 50PR8EUPTEB! AE1s: 6. 35m=

o 1 =PP3V3_SUS_PCH VCCSUS GPI O
C1704 1

BYPASS=U1100. R20: 6. 35mm

s 15 _=PP3V3_S0

PCH VCC3_3_GPIO

C1728i

ﬂwa

BYPASS=U1100. AE14: 6. 35mm

PCH VCCI O BYPASS

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

e 1s _=PP1VO5_S0_PCH VCCI O

Cl761
=

1C1762

C1763 lC1764

1
1005 —— ——
T T
PCH VCC3_3 BYPASS §

(PCH 3.3V USB2 PWR)
o1 _=PP3V3_SUS PCH VCCSUS USB o s .=PP3V3_SO_PCH VCC3_3_USB BPARPRUAT A T e o 6.3
BYPAS:

PCH VCCUSBPLL BYPASS

C1706 1 Cl17301 PR
3 0. 11K (PCH 1.05V USB2 PLL PWR) EE1V05 80 Pori Voo #_SSC100
Cié) Rl 2 o 15 .=PP1VO5_S0_PCH VCCUSBPLL s =
402 402
BYPASS=U1100. R26: 6. 35nmm

BYPASS=U1100. L24: 6. 35mm C1770 1 C1776 L C1777 X
PCH VOCSUS3_3 BYPASS N N L, 1P 1yF —
2 5%

_ PCH VCC3_3 BYPASS %
(PCH 3. 3V SUSPEND RTC PWR) (PCH 3. 3V THERVAL PWR) 8;0 8; 8;
o115 =PP3V3_SUS PCH VCCSUS RTC o 15 =PP3V3_S0_PCH VCC3_3_THRM BYPASS=U1100. U35: 6. 35nm 0 0

= BYPASS=UL100, 06385802788 Acs0: 6. 35mm |

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PVR)

Th Th Té

1180, (KRG8 2288 ane: 6. 35mn

PCH VCCCLK BYPASS

C1708 1 C1732 1 PCH VCCl O BYPASS L
10 E (PCH 1.05V FDI PWR) =
g T ci V2 w15 .=PP1VO5_S0_PCH VCCI O FDI PCH VCCCLK BYPASS
R (PCH 1. 05V DI FFCLK PWR)
BYPASS=U1100. K8: 6. 35nm BYPASS=U1100. AK30: 6. 35mn C1772 1 o115 _=PP1V0O5_S0_PCH VCCCLK_CLK100
PCH VCC BYPASS 1y 37’ 1
(PCH 3. 3V FUSE PWR) Bepy 2 C1717§
s 15 _=PP3V3_S0_PCH VCC FUSE BYPASS=U1100. AN34: 6. 35nm 8% P
= 0

C1734 i PCH VCCI O BYPASS BYPASS=U1100. AD35: 6. 35mm
e (PCH 1. 05V USB2 PWR) =
EE \/)2 s 15 _=PP1VO5_S0_PCH VCCI O UsSB2 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%g;; ST C17180 L
BYPASS=UL100. U30: 6. 35mm | gé N2

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) =

o1 1015 _=PP3V3RIV5_S0_PCH_VCCSUSHDA o _=PP1V5_S0_PCH VCOCVRM o1 1510 _=PP1VO5_S0_PCH V_PROC 1 O PCH VCCCLK BYPASS
183mA Max, 68mA Idle (PCH 1.05V SSC PVR)
C17101 . _=PP1V5_SO_PCH VCCVRM BIAS  — | w15 _=PP1VO5_S0_PCH VCCCLK_SSC
W .+ =PP1V5_S0_PCH VCCVRM FDI___— Cl17851 1 Cl786 1C1787

c; .+ =PP1V5_SO_PCH VCCVRM USB3 — | === ?8 LT = Gy C17821

s =PP1V5_S0_PCH VCCVRM PCIE — g?y 2 2 B %

BYPASS=UL100. A26: 6. 35nm s =PP1V5_S0_PCH VCCVRM SATA — 0 8502 2

= s =PP1V5_S0_PCH VCCVRM CLK — BYP 0 >
. =PP1V5_S0_PCH VOOVRM THRM — | ABVPASEY ?Jllolos\éissgs%?g'&mu: 6. asmml BYPASS=UL100. AA30; 6. 35mn |
CRI TI CAL
C117040 ! OM T_TABLE PCH CLK VCC BYPASS

0 —

(PCH 1. 05V CLK PLL PWR)
2 o =PP1V05_S0_PCH VCC CLK

4. 7UH 170MA- 0. 3210HM PPLVOS SO _PCH MCC CLK F ..

o
o)
M

BYPASS=U1100. AF34: 12. 7nm ?2?mA Max, ??mA ldle
— 5%
%,{Z(l)g‘gv v NO_STUFF
C17901 1C1791
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL =

BOM OPTI ON 10}2’;

BTl

L1790 &5
By P AR OR 100 Krh: 85 mm

113S0022 1 RES, FF, 0 OHM ( 0200HM MAX) , 2A, 0603

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

"7 PCH DECOUPLI NG
d} Appl e I nc. 051- 0675 | D
®
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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

T 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
8{3?‘;61950: 5MV
s 10 _=PP3V3_S0_SB _PM 1 __ PM PCH APWROK o
; [ —  PM PCH PWROK oD
20% - - 12 83 88
R1950* 2 §0E§M NO STUFF WF: Do we need this? VARE _BASE=TRUE oD
2.0K R1947'| |?’R1948
wip 92 29
402, . 7%\{%3@8@/ 5505 1;;@4\? ;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

22
88 11 LPC CLK33M SMC R 1 2 LPC CLK33M SMC 40 88 100K
g PLACE_NEAR-ULTO0. D#Z7 6. 35mm V.Y oD 2750w
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
-_| = . BN mm 506 SOT- 563
RLO59 " w1 1 =PP3V3RIVE_SO_PCH_VCCSUSHDA T g
22 a < SPI _DESCRI PTOR OVERRI DE
o8 11 PCH CLK33M PCl OUT 1 2 PCH CLK33M PCl | N 1 s
? 1 D= Pl ACE_NEAR=ULTO0. A407 G- 35w~ VYV oD o0 LT
1/’\%9W 920 D
201
OMBLEI2 7_] =
sor-563 | Kh
1
Kt 11 88
2[c skt
a0 y—SPl _DESCRI PTOR OVERRIDE L |
System RTC Power Source & 32kHz / 25MHz C ock Cenerator
VDDl O 25M A: SB power rail for XTAL circuit. —
VDDl O 25M B: Canera power rail for XTAL circuit. . OOTZYBOIZTII(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 VDDl O 25M x is 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 » =PPVDDI O TBTLC CLK 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 - T01TuE - ToTuUE - 1UE —— 1 .
; 300 —— 300 —— 300 —— To% uU1900 +V3. 3A should be first
1.2V VDDl O Redwood Ridge al so 78% 78% 78% 19% : -
conpl i cat 65 VDD 25M pover . for oi ng ol 2 ol 2 o 2 Aoﬁz—lr SLG3NB148CY | availabl 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 i ce_25M C 25MALS g SYSCLK CLKISM SB ____ momyu e
R1905 25M B[ & g SYSCLK CLK25M CAVERA fom s o
X2 25M | 15 Y. K K25M TBT 26 67
CRI TI 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 402 ~|Saa] S p— T -
| SYSOLK_CLK25M X1 —I;EOE%YA Chi pset Support
NOTE: 30 PPM crystal required d} Appl e I 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 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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Rl O SD

Card Reader Suppor

=PP3V3_S4_SMC

81 42 41

t

'R2041
470K
5%
1/ 20W
M-
2201
m&&%&“?r
SOT- 563 }
w2 SMC_PME_SDCONN_L AR o
™ <
« _=PP3V3_S3_SDBUF =
CRI Tl CAL
02030
TC7SZ08FEAPE
SOT665
2
18 OO} SDCONN_STATE _CHANGE L
g|
To/ Fr om PCH 2030 : 1 R O DCONN_STATE _CHANGE L am e e
0. 1UF - From RI O Connect or
61T
CERM X5R
0201 =
Fl exible 1/O Ali ases

SD Card Reader

is always USB3 in this inplenmentaton.

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

Flexible I/0

Must pul | signal

=PP3V3_S0_PCH GPI O

81 29 20 14 12 11

correctly even i

Configuration Strap

al ways USB or PCle

&

PCH 33MHz

84 11

GS3 Connect or

PLACE_NEAR=U1100. B42: 6. 35MV R22%57
1

Cl ock for DPMJUX

2 LP K33M_DPMUX 9
5
1/2
NF
201

X

W

=}

Support

DEVSLP not supported on LPT-H

LCD HPD | nvert er

(Pull -Up on CPU Page)

™ D> DP_INT |G HPD 1
DFN1006H4- 3
SYM_VER_1

79 78

Pl at f or m Reset

Connecti ons

Redwood Ri dge Support

RR out put

is open-drain,

=PP3V: 2

81 29 20 14 12 11

no i sol ati on necessary

Unbuf f er ed R2081 — LPC RESET L —
w2 10 2 iy PLT RESET L 1 2 [~ LPCPLUS RESET L _op e
= a 5% — -
LRy R2083
Lo 1733, 2 SMC LRESET L o
1/510/50W
R2871 M GF
LAANA PCA9557D RESET L gy 2
1/16W
Vios™ R2072
1A\ 2 DPMUX_LRESET L o -
« =PP3V3_SO_RSTBUE Buf f er ed ]
402
CRI TI CAL
H 5\“’5@&&1@8 R2085
2U20834 WEIK"%B%S&I BUF_L 1 N 2 SSD RESET L o @
1/150W
; 'R2080 R2091 ik
cgol%g 1 100K 1 2 CAM PCIE RESET L rpmy s
. % —— 1/16W 5%
i e wir  ReQss
702 1 2 AP RESET L 3
N oD =
L R2087 Yisw
= 129, 2 402 TBT _POIE RESET L gy 2
1/510/50W
Vios™
RAM Confi guration Straps
RAMCFGL: L RAMCFG2: L RAMCFG3: L
R2012* 'R2013
1K 1K
5% 5%
1/ 20W 1/ 20W
M= ME
2012 2201

Redwood Ri dge JTAG I sol ati on

TBTLC can be on when SO is off,

I sol ation ensures no | eakage to RR or

PCH

U2060 supports I/ O s powered when VCC=0V

PP3V3_TBTLC

and vi ce-versa

o129 28
81 20 20 14 12 11 _=PP3V3_S0_PCH GPI O
reog| [mgoe2 [mppes
G080 of 083 3w Thow
or céé{z‘;_ Vi 201, ,201 201
020 U2060 Pul | -up val ues TBD
SN74AUP3G07DQER
= X2SON
1 o JTAG TBT_TNMS_PCH 1]1A @ v 7 JTAG TBT_TNMS o
1 om JTAG | SP_TDO 2|3y @, 3A 6 JTAG TBT_TDO oD =
1 > JTAG | SP_TDI 3 [2A l@ 2Y| 5 JTAG TBT_TDI oD 2
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL

GPlO 3

=PP3V:

81 29 20 14 12 11

TBT_PWR_EN nust be high for JTAG Pro
28 20 [T TBT_PWR EN

itch Preventi on

18 14 JTAG | SP_T

1 D TBT_PWR _EN

53 49 a0 12 [rmy— LPC_PVRDWN L

P |
CRI TI CAL |8 1 C20U‘Fl:3
Y| T %7
gr anmi ng Sorgas 361 FRM
L O S ki JTAG TBT_TCK gy 2
K 2lp1 8
PCH EAZ 5 vol TBT_PVWR EN oy 202
B2 2
&b
7

SYNC DATE=04/26/ 2013

Su

SYNC NVASTER=CLEAN J45

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

00 8 1469
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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 bPaVa S5 CPU PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
w0 70 65 10 97 53 10 [y PM SLP_ S4 L » SPEV3 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 27.4K PM MEM PWRGD L 2|G [
CRI TI CAL M EN o WL CRI TI CAL %
o _=PP3V3_S3_MEMRESET CPUI\/Er\ﬁ[_ 8’% 402 p3 0
CPUVEM SO (ol MEMPVR DIV £ DVB53D0UV >
R2 E‘O%JKl DNNSL%XT‘-(QGZ_]H- . %& SOT- 563 1
25 H Relzl 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 Tl CAL 4 CRI TI CAL
O:’UNEI\EI_S(()) ol do A 105cpurvEM so
DNNSL%VK— 7= o~ LO6VK- 7 =
sor-563 | Kh > | sor-5es
1 t—
s[gs 7 1S s
w mm L SOLATE_CPU MVEM L L PMSLP S3 L 12 10 05 52
CPUMEM SO
= '<R2110
10K
5%16'\4\/
2 -ZL
MEMWTT_EN
022 =PP5V_S3 NEMRESET CRI Tl CAL —————————{D* CI
Fomvse | MEMVTT anp
CPUVEM SO CPUVEM SO ovs oa 29 [ Ensures CKE signals are held low in S3
R2115 R2102 2 ess | 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
- 5i
2[5t gl o 2 _=PP5V_S3_MEMRESET _ CPUNE%E?(()) ok
NO_STUFE S[RT Jo L PLT RESET L i soz0 s CPUVEM SO Y |
S E 1 R2151* o195 ! o
10% = 1/ 18W
*xik 2 =PP1V5_S3_NMEMRESET ., LA 2 [ st
CRI T1 CAL CRITI CAL VTITCLAVP_EN
) CPUMEM SO
NO_STUFF
v A e C2151 1
sor-563 | Kh 0. 001 ——
H chR//l 2
) MEM RESET_L gy 25 2 25 20 s[as 402
52 59 [T =DDRVTT_EN
Step | | SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L |CPU MEM RESET_L VEM RESET_L MEMWTT_EN |CcPUVDDQ 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 )
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 GPlI 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. LEFEL 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 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 OR 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 isol ation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardl ess
. —PPDDR S3 MEMVREE CRI TI CAL R]?OZ()I2<5 EN RC' s to avoid drain glitches DDR\Z/E%Z_DAC of margi ni ng option. 11RK2221
- — - - VREFMRGN A _EN . ~
Signal aliases required by this page: » omyMEMRESET_| SOL_LS5V_L ~ %LOGVK— 7 DORVREE DAC . [ 2 DIIDD%\/REF DR;CC o %T'_\&%OGVK' 7 PLACE_NEAR=C2220. 1: 2mm ew
- =1 2C_VREFDACS_SCL O] ] 'sohses o I I L |05 Ro793 R .
- =l 2C_VREFDACS_SDA -3 R2201 M LF SR o I3 5 ACE_NEAR=R2223. 2: 1mm
- =12C_PCA9557D_SCL w1 my—CPU_DI MVA_VREFDQ o TZTe 1008 o = = B A S ———— R m oy DA o
- = - © CERM 0 | =| 20 1mm N .- . mm
| 2C_PCA9557D_SDA MR i e I @2|—u—125 6 g EAR= 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
| TI L = 1C2220 MF-LE
CRI Tl CAl —L 0. 022UF 402,
N 260 . CPU MEM VREFDQ B | SOL T, %
[V Ji.ss%OBVK 7 DDRVREF_DAC CRI TI CAL X5k, CERM R2220
z R2245 DDRVREF _DAC MEM VREFDO A RC 124 2> R2241
CPU DI MVB_VREFDOQ o TTTo 100K, vrEFMRGN DO B EN RC o 208 A K
7O - Ie DORVREE DAC Y DORVEEE DAC | o] DMNELOGVK- 7 PLACE NEAR=C2240.1:2nm 1720w L /ew
— 1/ 16W 2 R2243 201 = MESLF
: i . R2202* M LF C2245 1 2 2482 ACE_NEAR=R2243. 2: 1mm
NOTE: CPU DAC out put step sizes: 100K 402 0. 1UF o T3 Te N 5 PPVREE S3 MEM VREF B
20% 25 26 82
DOR3 *(1.5V) 7 70m/ per 'step s i gl O AT TIPS g LR 81 R
CERM o = | =| .28 | - .
DDR3L (1.35V) 6.99mV per step CRI EIZC(')AL o 0 Q265 pin 6: e R2242!
o SOT-SG%OGVK- 7 L PLACE_NEAR=R260. 6: 2. 54mm | )\ =\ pape 360, 6: 2mm . llgllé
3 = 162240 bz,
, CPU DI MM VREFCA o] T3To CPU VEM VREFCA_A_| SO — 0%
bl R R DDRVREF_DAC CRI TI CAL 2 i cerm R2240
NOTE: CPU has single output for = 0201
VREFCA. Split into two R2265 DDR‘Z/E%Z—DAC M VREEDQ B 1242, ‘R2261
signals for independent DAC LAAAZ VREFMRGN CA A EN RC o %NSLOGVK— 7 1% 1%
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC s DDRVREF_DAC O ] sor-ses PLASE NEAREG2200. 1izmn - wgw - — Lo
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 DVNBLOBVK- 7 1ook 0. 1K ol T8 1 2 PPVREF S3_NVEM VREECA A . o
to renove short due to CPU. = 15 128w & 2 s, I % PLACE_NEAR=RZ261.2: 1mm N-RECR-W BTHEO: 2
o] T3Te 201, o P R22612K1
R MR = PLACE_NEAR=QR220. 3: 2nmm 1%
: H = 1 C226 Ry
DAC- Based ©Mar gi ni n = fyfetr
CPU MEM VREFCA B | SOL T %
X5R- CERM
oMT DAC sets voltage | evel, PCA9557 & FETs enabl e outputs DDRVREF_DAC SRIS:?T/:QCE:QLDAC 0201 R2242(30 N
and di sabl es nargining after platformreset. R120%§5 265~ M _VREF A LAAN2 1RK2281
o =PP3V3_S3_VREFMRGN R2218 .1 2 VREFMRGN CA B EN RC o R265 7 1% H
1SHO?T2 PP3V3 S3 VREFMRGN DDRVREE DAC A DDRVREE DAC U] SOT-E83 PLACE_NEAR=C2280.1:2mm  1/20w L 1/16W
—WETED 3 M ’ — 1/ 16W x R2283 201 = MESLF
vexs ® 3 m R2208! ML Cc2285 1 2 5 282 ACE_NEAR=R2283. 2: 1mm
N2E VOLTAGESS: 3V [ mee bac DDRVREF_DAC 100K 0. 1UF o] T8 e LAAN 2 PPVREF S3 IVEM VREFCA B, 2
C2200 1 C2201 1/2?/:\2'\} a2 R R 56, PLACE_NEAR=R2281.2: 1mm M NERECR-W BIFEG: 2
2o = " 28, 02 % R2282"
P/ P A CRITI CAL L 1R
402-TF 0201 ¢ DDRVREF_DAC (Al 4 RSs) = RASE\EAR=Q2260. 3: 2mm 118w
VoD = _ DDRVREI C %}2022§UF V05
« mm_=1 2C VREFDACS_SCL Sisa. U2200 vauralL VREFMRGN _DQ A R2226 332 1,pn2 VREEMRGN DO A RDIV R22x6 pin 2: T 9% ’
“ =1 2C VREFDACS SDA Jsoa X voursl2 VREFMRGN DO B R2246 332 1 2 VREFMRGN DO B_RDIV PLACE_NEAR=QR225. 1: 2. 54mm  |” g3g; &= R2280
D 5 3 - PLACE_NEAR=QR225. 4: 2. 54mm M VREECA B ,24.9]
a0 18 vourcit VREFMRGN_CA AB R2266 332 1 2 VREFMRGN CA A RDIV PLACE_NEAR=R265. 1: 2. 54mm A
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
o - 201
GND.
3| NOTE: MEMVREG and FRAMEBUF share
a DAC out put, cannot enable
both at the sanme tine!
1 =PP3V. VREF o
= » CRITI CAL
DDRVREF_DAC DDRVREF_DAC
DDRVREE DAC CRI TI CAL cg’zl% é 1
C2202 g| DORVREF_DAC 1y s U2204 DDRVREF_DAC
0- 1 — voe CEREE T el Nl wazs: R2214
[N
CEREXER 2 P52 1 a VREEMRGN_MEMWREG BUE _ 1HAAR _ DDRREG FB g
N ) & 1%
(D) PO[S ¢ (= 2 1/16W
slno pa[7 " NC VREEMRGN DO A _EN P Mo5"
Addr =0x30( WR) / 0x31( RD) a1 p2lo VREFMRGN DQ B _EN
5|a2 pal 10 VREFMRGN CA A EN
pal 11 VREFMRGN _CA_B_EN =
ps| 12 VREEMRGN_MEMVREG EN CRI TI CAL
» =1 2C PCA9557D SCL 1lscL pe| 13 VREFMRGN_FRAMVEBUF _EN DDRVREF_DAC DDRVREF_DAC
B @ =1 2C PCA9557D SDA 2|spA P74 NG R2213*
THRM RESET* 512 11?33:/5'\} M'RJX%ZZSQ 4
PAD GND UCSP
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN FRAMEBUF BUF
wat chdog wi | | di sabl e mar gi ni ng. DDRVREF_DAC
. oo . : = ‘R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % cw
CKPLUS_WAI VE=unconnect ed_pi ns VF- LF
0 my—PCA9557D RESET L CORVREE_DAC ,462
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 201, VNG VRS T CLEAN 345 BYNC. DAT =04 26/ 2013
PCA9557D Pi n: 1 2 3 4 5 e
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 051-0675 | D
. DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vi der Appl e Inc.
Margi ned target: | 0.300V - 1.200V (+/ - 450mV) 0.275V - 1.075V (+/- 400mV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/ - 400mV) y : : ® 6.0.0
DAC r ange: 0.000V - 1.508V (0x00 - Ox75) 0.000V - 1.354V (0x00 - Ox69) 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 (+/ - 301nV) 0.932V - 1.760V (+/ - 414nV) PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
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 size: 7.68nmV / step @ output 7.67nV /| step @ output 2.575nmV / step @ out put 3.923nV / step @ out put ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU 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_NEM A ,; 2 o =PP1V5R1V35_S3_NEM A »; 5 o =PP1V5R1V35_S3_NEM A ;2 o =PP1V5R1V35_S3_NEM A ,; 2 o
C2307 » ) ) )
0. a7y 2308 :| |1 C2309 G231t c2318: |1C2319 2320 c2328: |1C2329 23301 c2338: |:C2339
. S A - 0.047UF - L0, 0470F 1 o f 7 B - 0.047UF - L0’ 0470F 21— o R 0 7 0.047UF —— L 0" 0470F 21— o ARAER - 0.047UF —— L 0. 047UF
CERM X581 b ol o e 10% 10% A 2 b ol o e 10% 10% Y 2 b ol o e 10% 10% Y 2 b ol e 10% 10%
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0. 1UF | FIZE &, 00t o wi 0o DP_TBTSNKL AUXCH P 3 |opsaka AUX_ P erro7 oroosa oy 7 TBT GBI O Pkl BB 886
o e _AUX_| GPI O 8/ EN_Cl O PWR_OD* | V7 TBT_EN PWR
os 8 DP_TBTSNKO_M.__C P<3> C2%216UF1 o DP_TBTSNKO _M._P<3> ;o os 0 56 260 i TBTSNK1_AUXCH N HL |oPenKL_ AUX N e BT BAngN 2 L oD = 23 128 How
. X5R. CERM 7 o TBTSNK1_HPD w T PO T1 N 2012 201 201
w0 1+ [y DP_TBTSNK < DPSNKL_HPD oo 14 IBTDE_AUXLO EN 1
o s 0_M._C N<3> C2827 :|1: DP_TBTSNKO_M._N<3> 4 4 o ePlo1s[ T3 TBT_DDC XBAR EN L oo, 22 21 2 w0 =TBT_BATLOW L
0. 1UF 'l %8R ceRm R2§O%]K1 s TET A FOD G P<O> P e ee— o = 7 a2 _IBT_A DP_PWRDN
1 O PA_Cl CO_TX_P/ DPSRC_0_P PB_Cl C2_TX_P/ DP R24 22 _1BT_B DP_PWRDN
\ DP TBT 0 X TBT A _Cl C2_TX_P/ DPSRC_0_P| TIBT B R2D C P<0>
o4 g0 g0 SNKO_AUXCH C P C2802?U|; ;sn“cE DP_TBTSNKO_AUXCH P_ 4 g6 o4 v ig,,‘lé" = BT A ﬁi E g‘<0> E24 |pA_CI 0D_TX_N DPSRC_0_N PB_Cl C2_TX_N DPSRC_0_N|_N24 TBT_B R2D C N<8> %z; ZZ 31 20 20 $S¥ ’é m EN
. X CERM 90 31 <0> @2 ? 2 30 2 N
o DP TBTSNKO AUXGH C N C2829 111, P TETSNKO. AUXCH N . . 2 » um TET A 2R NeO= = PA_Cl CO_RX_P PB_Cl c2_Rx_P|_R22 TBT B D2R P<0> am s s a2 30 28
0. 1UF 'l x5R cerm o T PAGIO_RXN PB_Cl C2_RX N N22 TBT B D2R N<O> I 2 0 1 1
SNK1 AC Co . = n < TS¥ ﬁ OO\ICOJIE: g Egp Z PA_CONFI GL/ Cl O_0_LSEO PB_CONFI G/ C1 O 2_LSEQ D3 TBT _B_CONFI G1L_BUF R281‘%8K 1R02K887
S upl i ng m PA_CONFI G2/ O O_0_LSCE PB_CONFI G2/ O O 2_ LSOE| ML TBT _B_CONFI G2_RC oD == 7 11 20W 50w —
o4 80 74 SNK1_M._C P<0> C2803§L)U|; 2 DP_TBTSNK1 M. P<0> ;a6 o0 0o o q@mIBTL_A R2D C P<l> L24 |pp_C1 O1_TX_P/ DPSRC_2_P PB_CI C8 wves  TBT B s =
- 3 N LT = 2_| } Cl 0B_TX_P/ DPSRC_2_P| R2D . . ) . )
04 86 74 DP_TBTSNKL M._C N<0> C2831 |+ " Dp TBTSNKI M._N<O> % qom TBT_A_R2D C N<1> 124 |pA Gl OL_TX_N DPSRC 2 N PB_Cl 0B_TX_N DPSRC_2 N U24___TBT B R2D g s o > gjo.rEealT?)elgm fowing P LIRS =N o otpornts:
0. 1UF Wzs 56 o4 % s 3y TBT_A D2R P<1> 122 [on g o1 RX P D == = 1- clo1 ©&ols
oP w0 o1 ry—IBT_A D2R N<1> 322 |pA ol OL RX PB_CI CB_RX_P| V&2 TBT B D2R P<l> a2 %0 2 )~ 9 - GPIO1l =
0 7 TBTSNKL_M_C P<1> C2832 1 |: DP TBTSAKL M. P<1> ... T A_ClO1_RX_N PE 0 0o RA N2 TBT B D2R Nel> ) 2. &3 10 - GPIO 14
0. 1UF 'l %8R ceRm e O N8 |pA_LSTX/ €1 O_1_LSEO ’ - - 11 - GO0
o a5 72 DP_TBTSNK A TBT_A - - PB_LSTX/ Cl O 3_LSEQ Wb TBT B LSTX 4 - GPIO - 5
o i Cz%si,u; sy LBTSNKL M. N<1> 4 56 o il L0 LSRX 36 |PA_LSRX/ Cl O_1_LSCE PB_LSRX/ Cl O_3_LSCE| P7 TBT_B_LSRX oo~ 5 - P E_gST 1N ig g: 8_1(2)
. X5R- CERM < - 3 o )
w0 n DP_TBTPA M._C P<1> A6 6 - POE RST 2 N 14 - PB_LS
o4 o6 7a DP_TBTSNK1_M._C P<2> (2834 :||: DP TBTSNKL M. P<25 1 oo o N - R NV RSN T S T Mgy 0 PB_DPSRC_1_P| A20  DP TBTPB M._C P<1> 2 0 7 - PCIE_RST_3_N 15 - PB_L§IRXX
0. 10F | I@E gy, oo — —%° < \ DPSRC_1_N PB DPSRC 1 N B2l DP_TBTPB M._C N<1> oD - T~ -
o4 06 10 DP TBTSNK1I M. C N<2> C2835 |- DP TBTSNKL M. N<2> %0 31 (T} DP_TBTPA M._C P<3> Al8 |PA DPSRC_3_P PB_DPS| A22 DP_TB e EAN
0 10F I MEEEy oo T % oy DP_TBTPA M._C N<3>  BI9 pa pPSRC 3 N & o panc 5\ 825 DB ToTE M hige TR . SYNC _DATEZ047 26/ 2013
s 56 7+ (rmy—DP_TBTSNKL p<3> | P gy PorTETSMKI M. P<3 w ey DP_TBTPA AUXCH C P LaJoa aux p . D Thunderbolt Host (1 of 2
10F | BT Y, 2 v oy DP_TBTPA_AUXCH C N L2 |pa AUx_ P Aux pL K3 DB TBIPB AUXCH C P =
oo e DP TBTSNKL M. C N<3> C2837 DP TETSNKL M. N<3> D PA_AUX_N PB_AUX_N| KL DP_TBTPB_AUXCH C N @32 %0 AT
0. 1UF ><5R‘3 &R 07T wees @ o—DP_TETPA HPD M8 IPA_DPSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD N Appl e Inc. - 210
w0 TBT_A_HV_EN ) S <am - 2
%4 86 20 DP_TBTSNK1_AUXCH C P C2838 DP_TBTSNKL_AUXCH P s s o “ g TBT A G O SEL N oo O 301 o O s o eriovpe v Eneveol FL TBT B HV_EN oD 2 50 NOTI CE OF PROPRI ETARY PROPERTY: 6.0.0
1UF T xsR cErut w2 o IBT_A DP_PWRDN = = \ Cl O_SEL/ BYP1 GPI O_11/ PB_Cl O _SEL/ BYP1| R2 TBT B Cl O SEL w THE_| NEORVATI GN_CONTA| NED_HERE! N | ’
94 86 80, DP_TBTSNK1 _AUXCH C N C2839 DP TBTSNKL AUXCH N GPI O 12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT B DP PWRDN % PROPRIETARY PROGERTY P APPLE | cws THE
0. 1UF I—Rfv—l-‘;v—mﬁ-l——x5RLz v, 28 86 94 For unused pOI't e | TO MAINTAIN THI S DOCUI r e
, pull CONFIGL, CONFI R, LSRX, HPD and Cl O SEL | e 28 OF 119
! ' g ) ow (10k). Al i Il NOT TO REPI R CCP
( ) | other port signals can be NC 111 NOT TO REVEAL oapususgﬂ IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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U2950

Par t TPS22920 " . .
Type Tond Swiich 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 2 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 § ez L2800 212 N WEHER 2 m bar o[22 10
(:2900i(:29011 C2902 1| C29031:| C2904:| C29051:| C290 l@% S En REDVWOCD. RI DGE kil C29301| C2931: C2932: M"EEEEE S cop { = HLeow
1.0l oW —— "T. oW —— "1.0yF —— "1.0uF - "1.0jF - 1.0} f; 700 mA EDP Gie (2 O 2) L10 1.0\ —— "1.0UF - "1.0UF 00 m 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 D2 TBT_EN Cl 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 ° — s 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 V11
4 SVR i nput to RR 1100 mA EDP
T 8 CHR - TBT_EN L am=
2 > w7 POCinput to RR- 150 nA EDP g%Ns
w4 VCC3PS| | M Isol ated to reduce noise from SVR Pul'l-up (S0) on PCH page LOBVK- 7
2 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 6,3Y% 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 Tl 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 , PIVOSTBT Sw 8| o Ris = 1
~ THR Sl e e, PR Ster
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% =3
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 21 < <
= 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 V23
ACE VB
AC8 N12
=PP3V3_S4_TBT
o1 NLG o1 45 50 20 20 =PP3V3_S4_TBT " '
B7 | \vss vss| [ 120 40 % 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 3%
20 R20 W SYM VER 3 V3 W TPS3895ADRY 4
o2 T3 2012 = 2201 2012 UsoN Push- pul | out put
o = TBTPOCRST MR L | 1 levele  senseour 4 | TBT PWR ON POC RST L gy oz
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 ey 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
Yo
= 1 d} Appl e I nc. 051- 0675 | D
S 6.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY _OF_APPI
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 119
Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;BU SHIT IN WHOLE OR PART
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Page Not es

Power aliases required by this page:
=PPVI N_SW TBTBST (8-13V Boost | nput)
=PP15V_TBT_REG (15V Boost Cutput)

Signal aliases required by this page:
( NONE)

BOM options provided by this page:

( NONE)

sissoorm: Thunder bolt 15V Boost Regul at or
CRITICAL Yds(max): -
Vgs(max): +/-12V CRI Tl CAL
vgs(th): -1.4V
%%39%8 Rds(on): 46nChm @ 4.5V Vgs L3095
o« =PPVI N SW TBTBST A ld(max): 3.7A @70C 3. 30H 6.5A
8- 13V I nput @ s PPVI N SW TBTBST 1 2 TBTBST BOOST
Changes required < [0 ]of« NERES-W BFFES: 35 PI MBOG3T- SM %%E % WB:;E@ 35"
for 2s. 1471 Vol tage not sgeci fi eﬁ here, C3090: C3091 : gg'g@g&_
R30801 . C3080 5 add property on another page. 10%50__ 10%50:: TBTBST SNS1
470'&1 — 0/1UF R3091! >6R—g§§§n 2 >6R—g§§§n 2 . N N
WS T 2%}4’ - 200K - 5 =|olelxls R3089 T
4022 402 1/ 1860 N %
TBTBST PWREN DIV L 55, = CRI TI CAL W 15@}1@2 F'?S’S%%E’XF
<R1> w PWRDI5
TBTBST _EN WLO 25 |EN' UVLO snsi1| 6
R3§)3%%1 LLJ%%%Q ool TBTBST_SNS2
M:lﬁ\“{(} TBTBST_| NTVCC 28 | NTvec &N 55995
4 2 % L PLACE_NEAR=C3095. 1: 2 mm
TBTBST PWREN L TBTBST VC 30 e : TBTBST_VSNS 2
118 \c R3095!
3 C3085: 1 C3086 TBTBST RT 33 |rr 35 ! %’»&88 137K =PP15V_TBT_REG.,
me P AL RS =3 |8 g Vout = 15, 47V
005 Q3005 C oY 2 2 1Y 32 2 20¢ cerm 402, out = .
DWNBLOBVK-7 5[ G DWNSLOBVK-7| % %o g = TBIBST_SS s o2 <Ra>| . 3095 Max Current = 2A?
Tses sor- 563 RC Fex| 31 TBTBST FBX L330F70. 060HM ’
s 34 lsync NO STUFF X "‘;éoagn Am‘ Freq = 480KHz
1 1 Y- T,
7 R3092 C3092 - 1c3093  R3094 1 C3094 1 C3089 R3096 R Bt
3. 2.2UF - | - 0. 0033UF AN -0, 330F SaD o —L 160PF - 8K NO STUFF
e U (1 2 B e 2 & en (eSS Te[=TaTaTs] 2 8 MDY C3096:| [+ C3097 |+ C3099
= = 2402 402 0402 402, 402 SN o Al Aal Al Al Al Al 402 4025 10UF —— —L— 10UF 0. 001UF
" TBT_A _HV_EN w2 20 TBT_B HV_EN <R2> <Rb> T T, Y 8
3 - IBT_A HV_EN | o 1ET B HV_EN] GND_TBTBST_SGND Sok 2 ER 2 S0k cerm
WLO(falling) = 1.22 * (RL + R2) /| R2 %l}@%ﬁﬁtﬁ?: 35" 1206-2 805 0402
WLQ(rising) = WwLQfalling) + (2uA * R1) a
UVLO = 4.55V (falling), 4.95 (rising) SCGND shorted to Vout = 1.6V * (1 + Ra / Rb) J__

GN\D i nsi de package,
no XW necessary.

51D, 088
) DMNSLOBVK- 7 1R3088
) 330K
5%
. 1/ 16W
15352 Max vgs: 10v 402"
TBTBST_SHDN DI V
*R3087 s|p 088
330K — \_%\ELOBVK- 7
1/ 16w ™| sor-ses
R i
15 1g)s
= SMC_DELAYED PWRGD 1020 40 a1
BATLOW: | sol ati on

OGP

DFN1006H4- 3
SYM VER 3 %

SR

a2 12 y—PM BATLOW L

N

=PP3V3_S4_TBT 2 2 4 &

Pul | -up on RR page
=TBT _BATLOW L @ 2

¢ ~ — TBT BATLOW L

SYNC NVASTER=CLEAN J45 SYNC DATE=04/26/ 2013
e

under bolt Mbil e Support
d} Appl e | nc. 051- 0675 | D
®

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 TH S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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3V/ HV Power MJX

V3P3 nust be S4 to support
wake from Thunderbolt devices.
PP3V3_S4_TBTAPWR

_ u
o _=PP3V3_S4 TBTAPWRSW Nomi nal Mn Vo
IV3P3 1100mA 1030mA 1200mA
R T'ZCA; | c3280: |1c3281 IHVSO  890mA  830mMA  930mA (assunes 15V, 12W ni ni mum C3220*
C%OOEEJF + o2UF L L /1UF I HVS3 890mMA 830MA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W 5:: @1 SI GNAL_MODEL=TBT_MJX
20% 20% —— —T1— QY 8% 2 VDD
vt 2| om By 2 [z 48K cerm PP3V3 S4 TBTAPVR ., D VOl D=TRE CRLTI CAL
REEYRIAY 603 0201 e U3220
19 N vapP3ouT| 18 NECKS W DTH=0. C32(787ot h (; s) L CBTLG5024
_ [_20)v3P3 o ,—1| HVQENZ4- COVBO
w _=PPHV_S4SW TBTAPWRSW. ) ar 12 PP3V3RHV. S4»TBTAF’V\R %0 81 25 (OO} $S¥ ﬁ gg gziz 0. 47UF YA Lk » TBT A D2R C N<1> 7 lre- T8 ENAl 15 _TBT_A Cl O SEL 28
15. 75V Max t 8 EXER| R : o 8 20 (OO} C3276 1|2 w TBT A _D2R C P<1> 8 |rps AUXI O EN 24 _TBTDP_AUXI O _EN e
7] v VOLTAGE=T5V oAy 20T X
C32151 1C3210 32851 1C3286 [1C3211 0. 47UF |é%§‘M>YFf op P 6 TBT A _DP_PWRDN @@25
250 L UF Baaat 0- L —— —— 3Gk —— P tUF DP_TBTPA AUXCH C N ,C?’—| = DP_TBTPA_AUXCH N L Ao
T % e 2 2 638 2 2% o 2B 1UF |}< g w DP_TBTPA_AUXCH P 2 laxe (1P AUXI 0|23 _TBT_A_D2R1_AUXDDC_N 1 o
X5R- Sgga\%/lfz 2 2t CD321LAORGPR | X5R- GERY 6% R 17 55 w nga> DP_TBTPA AXCH C P 3%37, (1PD) AUXI O+ 22_TBT_A_D2RI_AUXDDC P ., &
16 |ENHVU FAULTZ| 4 0. 1UF Il xR SRy % DP_TBTPA_DDC DATA 4 lpbc_paT TBT: RX_1
5
= o =TBTAPWRSW EN 5 Jen IseT vard 8 | TBTAPWRSW | SET V3P3 ® be_TBTPA K POC_CLK
w0 2 my—TBT_A_HV_EN 11 |y en I'SET_sq 10 | TBTAPWRSW | SET_SO 20 o TBT_A_CONFI GL_BUF 16 |ca pEToUT  cA DET| 18 TBT A CONFI Gl RC "
o 5 —=TBT_S0_EN 17 |so | SET_s3 9 TBTAPV\RSV%TSFI:J PS135v TETIv: LY o o [y DP_TBTPA M__C P<1> C30232%U1F Iégz‘gy—\ . DP TBTPA M P<i> 11 |ops
oD TR _ R3210'| [|'R3211 R3 e m DP_TBTPA M._C N<1> 3533 ; (|5 w DP_TBTPA_M__N<1> 10 |pp. ol 19 DP A LSX M. P<1> e
N EE ey See 8K 522, 6K 36 0. 22UF ! 387 §.3Y TBT A LSTX 1t o (1py  DMO[ZT DPALSXM NEI> ...
el ow o4l Hoow M%ow » OD— i 13 o (1 PD) TBT: LSX_A_RP/P2R (P/N)
201, 2201 22 <
TBTA ET. R <RV3P3> 12 17
TBTAPVWRSW | SET_S0_R » onDP_TBTPA_HPD HPDOUT . 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' I SET_Sx wi th CD3210.
i ow 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
' — ’ R CAL Thunder bolt Connector A
Nom nal Mn Max FERR 136 00 2A unde
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num - 120-
| 2 _PP3V3RHV S4 TBTAPWR F
32001 0603 NECKTW DTH= X TBTACONN 1 C
0. 01UF —— R312201 Ag(::ttgv EV GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
X7R- ERY L 3201 Rg?é;g\{/DTH: . 1w . Léé.\?z
£ AI: 1UF R XSR GHRY GND_VOI D=TRUE
GND_VO D=TRUE = 0T 3}{ CRI TI CAL Both C s)
Both C's) 2 XIK CERM ! ! ! . C3270 1
0402 TBT Dir DP Dir DP Dir TBT Dir +1pT A R2D P<0O> 0. 22UF I—;gz—ﬁy\ TBT_A R2D C P<0> 2
w2 o TBT_A_D2R_P<0> o 47UF gz w TBT_A D2R C P<0> - - olal<lmle] | - & TBT_A ReD N<0> Cc3271 1 TBT_A_R2D_C_N<0> ¢ s 50
90 20 (CT} TBT_A D2R N<0O> C3275 1 5 0 TBT_A m:osatg; e - - AAGgEGE = v- 0. 22UF|
0. 47UF ! Cerm X T "R3294! 1R3295 TBT: RX_O / 3H ELzl:opdxb N GND_VO D=TRUE 1@07VO D=TRUE
1K 1K NP s R3271
vz 20W B2 | o ypp F-RT-TH awo g 5%2%W
NO_XNET_CONNECTI o\pTzF?JEZ zrjglxr\Er CONNECTI ON=TRUE B0 cowa  M_LANEOP g 1
= - = - B6 M._LANEON 2
O CONFI &R — O
C3278 1|2 | B8 | 5 ooz G\D1 o]
% 20 mmy—DP_TBTPA M_C P<3> S oUF I'EQ‘E_QY_‘ « DP_TBTPA_M__P<3> — - BLO | 0 vt ranesp M_LANELP G| B9 - - DP_A LSX M._P<1> .,
o my DP_TBIPA M._C N8> 357§ 1 || » w DP_TBTPA_M__N<3> — - BL2 [ v anesn M_LANEIN G| BLL - - DP_A_LSX_M_N<1> .,
B14 oy B13
0. 22UF | I Z8% 8537 TBT: Unused | Bs [0 O LAﬁ;gig oie TBT: LSX_R2P/ P2R (P/N)
B18 ¢ M._LANEZN B17
O AUX_CHN — O
820 [ 5 op pve RETURN G| BL9
PORT B GND_VQ D=TRUE
SHI ELD PI NS J C32(7801h C's)
SRR RIERN 4” SSUF TBT_A_R2D C P<1>
00 [0 6o |0 10 - e » IBT A R2D P<1> 57315 ' _TBT A R2D C N<1> cmmso
L - e TBT A ROD N<1> S 2oUF 5T,
wa TBT_A D2R1_AUXDDC P - 514-0876 = TBT: TX 1 GND_VOl D-TRUE | GND_vOl D=TRUE
wa TBT_A D2R1_AUXDDC N - 'R3273
- 470K
TBT: RX_1 [row
« _TBT_A_HPD [
2
s _IBT A CONFIGL _RC Jic3202 DP Source mnust pull
TBT A CONFI G2 RC /OlUF down HPD input with 1 )
2 o} ’ 5 %{F{CE greater than or equal 470k R's for ESD protection
FRM - to 100K (DPv1. la). on AC-coupl ed signal s.
R3252') |'R3251 30941 |[1g3295 |'R3241 | ( ) L
kA W 330PF —— —— 330PF 190 = Si nk HPD range:
12 20W 18927 T2 8¢ §E2W High: 2.0 - 5. 0V
8 1 XTR- CEEM X5 CERM 1 gnh: . .
2 ot oo z Low. 0 - 0.8V BYNG. MASTER=CLEAN 945 SYNC. DATE=04] 26/ 2013
1 Thunder bolt Connector A
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3V/ HV Power MJX

V3P3 nust be S4 to support
wake from Thunderbolt devices.

» _PP3V3_S4 TBTBPWR
o _=PP3V3_S4_ TBTBPWRSW Nomi nal Mn Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c33871| €3380: 13381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C33201
20UE -2 -+ L6 10 IHVS3  890mA  830mA  930nA (assunes 3S, 9-12.6V, 7.5-11.7W 1 %:: | 5 GNAL_MODEL=TBT_MUX
20% 20% —— —T1— QY _Sé 2 VDD
oﬁgkfégf*é‘g 2| xR CE?%%})Z 2 o%oiCERM PP3V3_S4 TBTBPWR ., GND_VOI D=TRUE "oR G5oY R AL
> waps e = NEER5EPTH=0- 337N G 9 = CBTL05024
o _=PPHV_S4SW TBTBPWRSW — 12 PP3V3RHV_S4 TBTBPWR w2 qgnIBT B D2R N<1> o a70F v L TBT B D2R C Nels 7 g VRGO e B GO SEL .
15. 75V Max . ? 3 WY e _J VEOJTAIEEQEEQVB =835 W w2 qm—1BL B D2R P<l> C3376 1|2 w ITBT B 2R C P<1> 8 IB+ AUXI 0 EN 24__TBTDP_AUXI O EN @mzs 31
C33151 1 C3310 C33851 1C3386 [1C3311 0. 47U_|F |é%§‘}\44>‘( Pk o o6 TBT 5 DP PWRDN i
el Lo T | S R o re70m et & 5 G330 SN
BT T %o CDB11A0RGPR | sk B 2| |2 Bemtixsr |2 %}{ D D TBTPE AUXCH G P %355 I}‘ R w DF_TBTPS AUXCH P 2o ey axio 23 TBT B DZRL AUXDDC N - o
*oR 56y 95 N 201 o2 02 @ Q333112 o | (17D At o+ 22 TBT_B_D2RL_AUXDDC P ; o
16 |ENHVU FAULTZ| 4 0. 1UF XBR. (LR o0, DP_TBTPB_DDC DATA 4 _|bbc_DAT TBT: RX_1
w0 DP_TBTPB K 5 |ooc_cik
o > =TBTBPWRSW EN 5 len | SET_v3p3 8 TBTBPWRSW | SET_V3P3 -
w2 > 1BT_B HV_EN 11 v en I'SET_sq 10 | TBTBPWRSW | SET_SO 0 o TBT_B_CONFI GL_BUF 16 |ca peToUT  cA DET| 18 TBT B_CONFI Gl _RC v
= 2
o 3 m—=1BT_S0_EN 17 |so | SET_s3 9 TBTBPVRSW | SET_S3 _ o o [y DP_TETPB M. C P<1> C30332%U1F o wDP TETPB M P<i> 11 ooy
@ . TBTHV: P15V TBTHV: P15V . DF TBTPB ML C N<1> ; w DP_TBTPB_ M__N<1> 10 |op.
BAD] 12V: S R3310* R3311 1R331 o 1 C3333 1|2 opvor 19 DP B LSX M._P<1> o
[~[elala] o " below 22-6K 226K 36. 5K 0. 22UF | ' ZT% 8237 . TBT B LSTX 1 iy (1py  PMO[Z0 DP BLSX M _Ne1> v 0
u zk‘y_v M‘éow M‘éow » OD— e p-r s 13 o 1 PD) TBT: LSX_A_R2P/ P2R (P/ N)
201, 2201 22 R\/3P3> <
TBTB ET R < 1 17
TBTBPWRSW | SET_SO_R 20 (om DP_TBTPB_HPD HPDOUT HP TBT B HPD »
N N D _THVPAD
TBT%gllss\,/l 1%5'\1/_'4'315\/ Single-fault protection P Y S
55 6K 25 8K requires two R's per HV Nl
'21% 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
i 1 020 : CRI_TI CAL
R T T Lo Thunder bol t Connector B
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
1 2 _PP3V3RHV_S4 TBTBPWR F
0603 N DTH=0.
BEK TBTBCONN 1_C
G007 e R3301 N I o
gé%z__ TBTBCONN 20 RC 1 2 A V(0- 18. 9V) %:30310§ 1
R Gao¥ 1C3301 nggggg\{/mm%. 5w 158w ) Lé;,{.\?z
=+ 3 1UF 36 XSR GHRY GND_VO D=TRUE
G\D_VOI D=TRUE = T 2’ Both C's)
2 9% e CRI Tl CAL A
Beth G ) 0462 TBT Dir  DP Dir DPDir TBT D' . 1g7 B ROD P<o> =33 22up I’;E‘Z'WY‘ TBT B R2D C P<0> (.0 oo
w0 2 qgnIBT_B_D2R P<0> o 47UF v « TBT_B D2R C P<0> - - J_ - - oD 0o 33711 TBT_B_R2D G N<O> crmuo w0
- BB D2R =02 C3375 1 112 S Dzeljot\:/atgiz GND_VO D=TRUE - - @ - i o 22UFI
0. 47UF ! Cerm X T 7R33941 1R§395 TBT: RX_O / 3H GND_VOl D-TRUE | GND VOl D=TRUE
| ) [ 33 R
2 2 Ad
NO_XNET_CONNECTI ONSTRUE NO_XNET_CONNECTI ONSTRUE | 26 gg”g NNLL 5201
Fl
A8
O a2
o0 26 DP_TBTPB M_C P<a> 3378 1112 5 « DP_TBTPB M__P<3> -— - ALO M._LANELP o | A9 - - DP_B LSX M_P<1> ., 4
™ 0. 22UF 2| L - O M._LANE3P o <= o=
we Oy DP_TBTPB M._C N<3> (337§ 1 |/ w DP_TBTPB_ M _N<3> — - A12 [ 5 NN M_LANEIN o [ ALL - - DP_ B LSX M_N<1> o, 0
Al4 oy A13
0. 22UF | ' TR 5231 TBT: Unused | D LAﬁ;gig LS TBT: LSX_R2P/ P2R (P/N)
AUX
AL8 ¢ M__LANE2N o AL7
O AUX_CHN O
A0 | 5 e PR RETURN ¢, | AL9
- GND_VO D=TRUE
PORT A Both C's)
SHI ELD PINS J Cc33
ekl 0 22UF TBT B R2D C P<1> qmw
@@ @ (B (B 53 - e = TBT B ROD P<i> 731 |5 ' _TBT B RD C N<1> ermzeco
L - & BT B R2D N<1> o 22UF 55,
TBT B D2R1_AUXDDC P 514- 0876 = TBT: TX 1
90 32 o= = = GND_VO D=TRUE | GND_VO D=TRUE
w2 TBT_B D2R1_AUXDDC N - 14R;3>3K73
TBT: RX_1 05%‘”
. _TBT_B_HPD .
2201
» _IBT B CONFI Gl _RC JiC3302 DP Source mnust pull
TBT B CONFI G2 RC /OlUF down HPD input with 1 )
& p gg greater than or equal 470k R's for ESD protection
CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3352') |'R3351 c3394:| [1g3395 |'R3341 | O ( ) L P 9
kA W 330PF —— —— 330PF 190 = Si nk HPD range:
“ﬁ@ 20W T o i8¢ §E2W High: 2.0 - 5.0V
2015|2201 X7R- G55M BB ERM ] 5201 "o \
Low. 0 - 0.8V BYNG. MASTER=CLEAN 945 SYNC. DATE=04/ 26/ 2013
1 Thunder bolt Connector B
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T4576°F
PLACE "~
1YY Y\ 2 PAEAP RZD PI —melssgig 1UE__ PCIE _AP_R2D FnP oo
0. 6NH+ - 0. 1NH- 0. 85A 10% | | vewR- cerm2
nosTurr 2% PART NUMBER | 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 JUF
2 XBR- CERM 5 %
o T il
L3571 J_
1(YYY L2 S PAOE AP RRD PI_N 1I2 ClE AP_R2 [N
Fl _EVENT a0 a1 - 10% | | 18%R- CErMI2
o 41 8 0. 6NH+/ - 0. 1NH- 0. 85A 23536
NOSTUFF OM T_TABLE NOSTUFF  piace near-sasou. 4: 2. sam
. .
iE i }up Lrcg7e 3.3V W.AN Swi tch
0% 2 ggoicaw Par t TPS22924C
Type Load Switch
L38¥|3T_TABLE £ R(on) 18.5 ntChm Typ
@2.5vV |25.8 nohm Max
1YY Y )2 PCILE_ AP D2R P gy s oo
w s PO E_AP_R2D P L &S - O- L+ 0. 85A . gg%’?
e ss PCLE_AP_R2D N = =taet o L orUF 15550367
% NOSTUFF Z%“ L
2 2 38% 3504 CURRENT SENSE
CRI TI CAL —|_ §§1CE 0 01CERM 1A PEAK FERR- 120- OHM 3A TPS22924
3 L3574 J_ PP3V3 V\L?%f PP3V3 WAN R ok 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 NOSTUFF [ PM W AN EN
19 1 C%g%“g" JiCBS?? Max Current = 2A (850 N 33 65
O l [ Qa1 TABLE Qg UF [ e
ol T T o * z
ol2 wes POE AP D2R Pl _PP 0 0201
3 —
ob— o POLE AP 2P 11 Al RPORT I :
g = - 00 G SoMA -
ole - TR 1
ol - o 0s PCI E_CLKI00M AP_CONN N 1YY Y L4 PClE CLKIOOM AP N am e e
8 —_—
o - —
o jo o es PCI E_CLKI00M AP_CONN P 2(YYY L3 PClE CLKIOOM AP P am e
o -
o= - PLAGE_NEAR=03501. 7: 2. 540
12
3 BLUETOOTH =BT WAKE L . —
o - PCl E_ WAKE L oD 12 35 3 6 w2 =PP3V: BT NO_XNET_CONNECTI ON=TRUE
14 N =PP3V3_S4
o - 4 510 D[3
ol - Dr\%zDzLFBA
o8 -~ s USB_BT_CONN_N 1C3510  DFNIQOsHA-3
ol o 0s USB_BT_CONN P - — OOVUF -
o 2 PP%{%&?R&‘ Br_F L3505 T 2 G55 XoR 167 stz
20 A=3-£" 322[111]1=PP3V384BT 1y 5
O— 1 33 81 + ML 2 s NC 1
21 530 1UAFERR- 120- OHM 1. 5A 2l U3s10 ™[4 USB_BT_WAKEN =
Oo—s Y e 2 PI 3USBI02E7LH
K . \EArsos01 16: 2. 54 el 7 USB BT P ne |IR3512
51651016 | CRITICAL [T USB BT N @@,, o & 15K
- = 1%0ow ; )
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_MJX_USBONLY © =
PP3V3_WAN F . =PP3V3_S5 W.AN., 5
= SEL | QUTRUT X X 4 4 CRITICAL
L[ use BT wake o3 [ BRe Voo 1 C3540
H USB_BT 1w }mw U3540 — 9, JuF
YL 2 SLGAAPO41V 2 EC“
TDFN
P3VBWAN_ VMN
-
«s AP_RESET_CONN_L B
VR |3 AP RESET L
EN6 PM WAN EN ;o
s AP_CLKREQ Q L 7N ‘—?/ aur 8 AP_CLKREQ L rrmy i 1o
B
GN\D.
'R3555 p
100K
1%1s¥v
Mt 1
<4 ISYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 201 A
X29C CONNECTOR
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PLACE_NEAR=J3700. 1: 3nm
CRI TI CAL

L3700
FERR- 26- OHM 6A

81 45 34

ocB

CRI TI CAL
74LVC1C08 ¢
SOorgol

| sol ati on

=PP3V3_S0SW SSD

BYPASS=U3710: 5 nm
1 C3718
/1UF

8

R- CERM

o a2 =PP3V3_SOSWSSD , 1 PP3V3_SOSW SSD FLT 4(U3710
0603 L 08
1 C3701 C3702 VOLTAGES3 3V T
o/ o/
2 ig CERM 2 ig CERM 51450449 R3170%91 S
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm ?é;lo%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 fé%w
4 g i X5R- 8%5*’1" 2
515 olS50 SSD PCIE SEL_L o CRI Tl CAL
515 ol SSD_DEVSLP am = 6 74LVC108
« _=PP3V3_S0_SSD AUX 718 ol SMC_PWRFALL_VARN L e SOT891
SSD_RESET_CONN L 8l8 ol47 =SSD CTRL_EN o
NC_SSD_MEG RSVD CH D )
o 13 PCIE_SSD R2D C N<3> (C3710 1 %\% 10 [ 546
0. 1UF e PCIE_SSD R2D N<3> | Trrueil [ 5 [ 45Treel POIE SSD D2R N<3>  pomyssso
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
wygo] ey o) = -
100K ¢ ¢ 232K U3740 2 ot wor Gunsti ck3 Connect or
o8 3 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
ss =SSD CTRL_EN _— SSD PWR FET_EN .. 051- 0675 | D
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S 6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FCLLCW 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

37 OF 119

TA6081 744 7 5 5 Z 3 7 afall taobad.con

00 8




8 7 6 5 4 Boninl01 2 1

PP1V8_CAM ;; 4
1 0u+L13g/925 SNOHM NOSTUFF | NOSTUFF | NOSTUFF
- : : NNy 'R3930 |'R3932 |'R3934
o1 26 25 PP1V35_CAM SYPASSTLI900. 13- 2 S4W 1 2 _P1V35_CAM SRVLXD PHASE .. 100K 100K 100K
= - 1008 0w ow ow
| R R s B L3906 _E?%% 1 _Ecsgug:z [0 % 23 _]_03924 _]_03912 3913 PLACH NEARELS900, KLS: WM 15 15 i
22NH 0y 09 9 0 20/n
% Y X/ ‘/ [\% s 3v ¢CAM RAMCF&2 5
PP1V35 DDR CLK o 1YY Y2 —F 8511 —F SRy X5R—Fé B 1 T 55 2% % 3 _PP1V8_CAM CAM_RANCFGL 5
R . 0402 | CAM RAMCFXO
LBQOO VOLTAGE=T. 35V 1 C:39(F):0 J__ 11R0309K 35
BCML5700 oo . = CND CAM PVSSD 4 3% 'R3931 ['R3933 |'R3935
SYM 3 OF 3 % GER xR gé" 330K 330K 330K
N7 L L3903 2201 2/%0w 2/%0w 2/%0w
J_ NS ]M pi_aasd THA e L 220-OHMF I, 4A ¥ L85 L%
= N6 - D4 = ;
OMT_TABLE  llc PPOV675_CAM VREF, ., ., s FELVZ_CAM XTALECLEVED - 1. OUHE B EsnorM
a0 el g ! : 3930 |: C3931 I : st
<7 |)PoE G N . 1 C39%7 %OOQIUF TOUF = PP1V2, CAM LY 2 P1V2_CAM SRVLXC P ws
N av
o - oo - M L < —EC39u7FO 13971 _EC39U7FZ 4 3975 _ESI37%%4 _ESBY%%S PLACE_NEAR=U3900. ML3: 4MM
DDR_VDDI O_CK| 5R 5 5
M2 | JPMJ_AVSS 61t 1 ) L39N9f' an - %;é,ﬂ > i}f S 0%, - |2 %Eé:IA “oR 2 bV 2 b8 PLACE_NEAR=U3900. ML3: 2. 54MM
DDR_VREF_O N6 1 - 220- CHivt 1. 61 *°R 45 CERM 61 05061 01 205 205
s .GND_CAM PVSS N13 = LYY Y Lz . . .
Pis ol € voD1p2| B EELVZ, CoM PCLE VDD ELT 13932 i c3gaz e L . an cavpvssq
P15 | |SR_PVSSC W ARG W BT H= : UF 10UF SoALEGa860 o 2 AN ASS=U3900. L9: 2. _—
R15 PCl E_PVDD1P2| D9 _' —F ég%, —F ‘ig:
M PClI E_PVDD FLT 0201-1 sz
s GND_CAM PVSS K15 DDR_AVDD1P8|J1 R Ly ad U3900
L12 AV, =1. 2 : = BOVI]_57OO
L13 |5k pvssD M Pl _AvDD1P8| L7 FBGA
Lia |7 o FRLVE, Co oo m MPL_CLK P P wp e ak ST AL DEBUG 00 B1L TP_CAM TEST_MODEO
L15 PLL_VDD1P8 ) . _E _E _L 7 910 C3951 o MPI _CLK N R7 [M PI_oMm CLK DEBUG 01| C14 TP TEST 1
(=PPaV3 S3RS0 CAVERA)  BYPASS=U3900. D7: 2. 54MM Cngng oP He oo P ook oy it - OMT_TABLE 5 07| BL4 TP_CAM TEST_MODE2
AL OTP_vDDaP3| D = = — T 2 Beih xor |2 gCERM X5R gCERM XsR |2 Q’ X5R o2 M PlL_DATA P F8 M PI_DPO pesuc o3y ALS TB CAM LY. 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 ig/oopp . DEBUG 05| E10 TP_CAM LV _JTAG TDO
D1 MLS _
SR VoD 3pac | M5 N BYPASS=U3900, J1: 2, 54MM BYPASS 1900, 54MM L P6 v P _DP1 DEBUG 06| F1L_ TP_CAM LV_JTAG TMS
D5 I [ N15 1 9_379U|2:8 2 ozgi‘:Em BUBAde 390083 st Bf@ﬁs 3\9&% &858 2. samm %X_:ERGM Pl DML DEBUG 07| F10 TP_CAM LV _JTAG TRSTN
Es T, 8% h DEBUG 08| Glinc
GL HL4 2 %R = XV\BS,\EA)OO o s PO E_CAVERA_R2D P B7 |pci E_RDPO DEBUCLOQ&gNC
? 'ﬁg GND_CAM PVSSC 1 2 s 3 PGl E_CAVERA R2D N A7 |pci E_RDNO DEBU(;JD49
SR_VDD_3P3D : DEBUG 11 NC
& J14 g&?’)&%@%ﬂ BIFEE. 3 17 . 5 PCl E_CLK100M P_B10 |po £_ReEFCLKP pEBUG 12 IL0\C
z J15 (=PP3V3_S3RS0_CAVERA) o 5 (> PO E_CLK100M CANERA_C N A10 |pqi E_REFCLKN iiﬁii#m
. 2 AQNC
He | [vssC e C( ML3 ' P1V2_CAM SRVLXC PHASE.. PLACEiNEARzLBQOO. ML4: 2. 54MV o o PCl E CAVMERA D2R C P A8 |pci E_TDPO pEBUG 15| LLING 36 35 _PP1V8_CAl
H7 . . N14 . 8 L
o NoREGR-W DS v PPLVE CA o0 20 @m PCl E_CAMERA D2R C N 88 |pci E_ToNO DEBUG 16| LI0\C N%S%Fgl
Ho K13 P1V35_CAM SRVL XD PHASE .. B9 |pr £ TESTP 100K
s&wxoﬁo( K14 i ; NC>E] 3 o
J: '\ENEWQT&"G . NC&E|PCI E_TESTN 1/ 2@}@/
. 1 1 GPl o ool Rt2 CAM RAMCEQD s 201,
37 VDD._1P35A| F14 PP1V35_CAM ., s o =PP3V3_S3RS0_CAMERA 4 s R39]13K ngjiﬁ @ CLK25M CAM CLKP A13 |xTAL P Pl o 01| P12 CAM RAMCFG1 s
8 - 1250 % m_CLK25M CAM CLKN AL2 |xTAL_N &Pl 0 02| P11_CAM RAMCFG2 .
J9 VDD_3P3A|J11 a0, 20, Pl 0 03| P10 CAM GPI OB
K1 1 2C_CAM SMBDBG CLK D15 || 2¢ cLK_DBG @Pl 0 04 PR NOSTUFF
K5 vDD1P2_O F15 PP1V2_CAM XTALPCI EVDD lC3942 lC3940 1 CB%%Q 1 CBQUZ?;S s CB%%(FS 1 CBQUZ?;? - L ee M SN R10 || 2c_cLK_SENSOR GPI 0 05 Ng}% R3937!
K6 f— }{’Q T 0% T gp 0%, - 12C CAM SVBDBG DAT _CI5 || 2¢_DATA DBG P10 06| MO\ 100k
E; voD1P8_0 GL5 PP1V8_CAM 2 2 xR 2 X{R: CERM 2 GBRHXSR Y 1 2C_CAM SDA R9 || 2C_DATA_SENSOR @Pl 0 07| N\ 1 ig"%\/
2
K9 F6 ) “SEUbASS=U3900: 5mm TP_CAM JTAG TCK F13 |3TAG TCK uarTcTs| D13 CAM UARTCTS s
AL4 F7 ‘ TP_CAM JTAG TDI E12 |37AG TOI UARTRTS| D14 TP_CAM UARTRTS =
M F8 TP_CAM JTAG TDO F12 [37AG TDO
NL F9 1C3939 _ 5 sam o8 83 59 12 TP_CAM JTAG TMVS D12 [37AG TMS UARTRXD E13_CAM_UARTRXD s
P5 vooe | [Le - 1 g,/'f BYPASS=U3900. F15: 2. 5 TP_CAM JTAG TRST L Dil]j7AG TRST* UARTTXD|_E14 TP_CAM UARTTXD
RL L5 2 TR M _J TA( RST_L CL14{ITAG SRST*
= o X TesT cur| 312 CAM TEST OUT .,
E9 L9 PP1V2 CAM s BYPASS=U3900. G15: 2. 54MM N CAMERA CLKREO L P13 Jpa £ cLkrEG TEST NODE| MLO CAM TEST MODE .
e ms VS U3900 D AV PO E WAKE T usoa e TP AL Freq C12 CAM XTAL FREQ .
J_- vms[ = BCML5700 - STRAP_XTAL_SEL| C12 CAM XTAL_SEL
= R11 FBGA CAM PR SEL GI2 [pbR_PWR_SEL
o NEM CAM A<O> LS joor A0 SM2 oF 3 DR _DQoo| 2 MEM CAM DO<0> w0 o CAM DEBUG RESET L El5]reseT=
L3901: 1 vsense g{ML PP1V2_CAM V=Y, A<1> DDR:A[X)l CRI TI CAL boR_Doo1| E3 MEM CAM DO<1> o NOSTUEF —RLGJSENSCR AKE*
L3902: 1 vsense D12 PPIV3S CAM; o o o v o VEM CAM A<2> 8 |opr Ano2 OM T_TABLE DOR Dz E4 NEM CAM DO<2> oy o 1 C3990 'R3901 HHQSHUTDOME
o 3 VEM CAM A<3> NB DDR_ADO3 DOR_DQo3| 28 VEM CAM DQ<3> D o L UF 100K oy _ 1 35y
XTAL_AVDDLP2 N V=Y A<d> DD@ADOA DR _booa| F3_VEM _CAM 4> oo - &o” 2/%0w .
o1 3 @m—VEM CAM A<5> M Ippr ADOS pbR_DQos| FL_VEM CAM DQ<5> &> » o S0yt XOR ,201 o
o1 3 @m—VEM CAM A<6> P4 Ippr AD06 DbR_DQo6|_F4 VEM CAM DQ<6> & w o
% o1 3 o MEM CAM A<7> N2 IppR ADO7 DDR_DQ7|_F2_VEM CAM DQ<7> ao o
o s qom VEM _CAM A<8>  P3 IR Aos DOR_DQos| BS_MEM CAM DOQ<8> &> =
o 2 qom MEM CAM A<9> P2 [ppR ano9 DOR_DQ9| 3 MEM CAM DOQ<9> > % o
o 3 VEM _CAM A<10>_J4 |ppR ADLO DOR_DQ10| BL_VEM_CAM 10> oo v CAM SENSOR WAKE_L
o 3 MEM CAM A<11> R2 |ppR ADLL DOR_DQ11| B4 VEM CAM 11> oo w0 15 [y CAMERA_PVR_EN
o s M _CAM A<12> L1 |poR Ap12 DOR DQL2| A5 VEM CAM 12> w0 PU on PCH page
o1 % orpVEM CAM A<13> PLIopR AD13 DDR_DQi3 & VEM CAM DQ<13> 3 01 PP1V8_CAM . Al SI LI CON BUG
= o1 3 o VEM CAM A<14> R4 IppR ADL4 DDR DQ14| B2 MEM CAM DQ<14> a
DOR_DQ15| B3 VEM_CAM 15> - | CAM XTAL: YES
o MEM CAM BA<O> K3 |oor pao 'R3906
2 CAM_UARTCTS o1 36 MEM CAM BA<1> L2 |ppR BAL DDR_DGs_po| E2 VEM_CAM P<0> 36 01 100K
" VEM CAM BA<2> K2 BA DOR_DGs_No| D2_VEM _CAM N<O> o 5%
s CAM_UARTRXD B o e i DO * iOW SYNC _DATE=04/ 26/ 201
01 MEM CAM CLK P H |IbpR cK_PO DbR_DGs_P1| A2 VEM CAM P<1> 6 01 2 mincy
'R3975 |'R3976 o MVEM CAM CLK_N_@ |opr_ax ho bOR_DOs_Ni| A3 VEM CAM Nel> o 4 CAM XTAL_SEL . C:a.rrer alo
51K 51K o CAM_XTAL: NO
Jfzow Jfzow o 56 M_CAM DVEO>_Cl oo oo DOR RAS*(oH3 VEM CAM RAS L omy a0 o R3907 Appl e | nc. 051- 0675 | D
2201 2201 o 30 VEM _CAM DMK1> 4 [ppr pvi DOR_Wer |12 MEM CAM VE_L oD % = 190K o
R3912 <« " DoR_CAS*loHE MEM CAM CAS L oo e Sow 6.0.0
L 1 1 mz MEM CAM ZQ S2_ G |por 70 DOR RESET* [JR8_MEM CAM RESET_L % %61 NOTI CE OF PROPRI ETARY PROPERTY:
1% 91 36 (OOT} MEM _CAM CKE J3 DDR_CKE ngpl I\lé_rm IPCN gg\Tr\EAIC}I%IERPEEREI N IS THE
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o s PP1V35_CAM

BYPASS=U4000. Al: 4nm BYPASS—U40 BYPASS—U400 SS—U40 0
1 1 C40 C4004 1 C4005 | C4007 C4008 C4009
ToUF ~ L o 1UF 2UF
S 3 T, 59//“ 5 > iSé‘ é%/ iSé‘ é%/
}g; }g;& CERM X5R-1 FQNI'X5R }SR CERM CERM FQNI'X5R
R4000 RYPARQ—UA 0 Hq Arrm RYPARQ—UAO Rq 4mm
o 55 _PPOV675_CAM VREF A 2 2 PPOVGT5 VEM CAM VREF! =
0201/\/\0//\/ N LT NI:WL)IHES 3
NAERRE NS 2 R
RA40221 o PPOV675_NMEM CAM VREFOA
1K N NERERR-W BFFES: 3 T
1 2@}@/ VOCTAGE=0. 675V
201, C40101 1C4011 ’ PP1 V¢ s
RA023! CEHvPiLgW AR 'RA005
023 0281 201 SR EEEHIEEEEEEEEE I 100K
1/ 200 R4002! i el o) 5 B CAM WAKE: YES j&ow
201, K N g g R4030
1 vz o o r—NMEM CAM A<0> N {40 u4000 Z 2 Pke o2 _CAM SENSORMAKE L CONN__ 14 a2 s CAM SENSCR VAKE L
= 201, o1 w5 [y VEM CAM A<]1> P71 4GB- DDR3- 256MX16 % ne ozor Vel 1
o1 35 [T MEM CAM A<2> P3| A2 FBGA ne| FE5%Ne 158w
VEM CAM A<3> N2 | a3 KABAGL646B- HYKO Lg CAM_WAKE M
NOSTUFF % NC R4031*
1 o1 35 [T MEM_CAM A<4> P8 | pa IV NG
R4001§ o s > MEM_CAM A<5> P2 | o5 CRI TI CAL 1/ 21
% o1 35 [T MEM CAM A<6> R8 | A6 DQLo| E3 M M > 35 01
12 o 3 [y VEM CAM A<7> R2 | a7 OM T_TABLE b1l F7_ MEM CAM DO<1> e
201, o 55 [ NVEM CAM A<8> T8 | g bz[F2_ MEM CAM DO<2> g o on
o s [y MEM _CAM A<9> R3 | a9 b3 F8 MEM CAM DO<3> o oo
= o1 35 ry—NVEM CAM A<10> L7 | A0/ AP pQLal B MVEM CAM DO<4> o o5 o =
o ss Oy MEM CAM A<11> R7 | a1 bQLs[ B MEM CAM DO<5> & oo
o1 35 O MEM CAM A<12> N7 | A12/ BCH DQL6| & MEM _CAM DQ<6> o o
o s [my— MEM_CAM A<13> 13| mi3 bQ7[H_ NVEM CAM DO<7> o s o
o1 35 I MEM CAM A<14> T7 | M4
psL| F3_MEM CAM DOS P<0> S = o
o s [my— VEM_CAM BA<0> M | Bao bsLr p@ MEM CAM DOS_N<0> ey s o
o1 3 M CAM BA<1> N8 | Bal
o s [my— MEM_CAM BA<2> MB | a2 besul &7 MEM CAM DQS_P<1> (g os o
o 3 [ ’ besu+ 87 MEM CAM DOS_N<1> e ss o
s MEM CAM RAS L 3] Ras i mmPCLE CAVERA RRD C P CA033 1|2 PCIE CAVERA R2D P oy s
BRf%ZO o= o MEM CAM CAS | K3 casr b D7 VEM CAM DQ<8> oy s 0. 1UF g 3
1% o1 5 [y VEM CAM VE L Lo ver pui[ @ MEM CAM DO<9> s s o 1 PCIE CAMERA RRD C N C4032 1|12 PO E_CAVERA R2D N o o 0
%MW N b8  MEM CAM DO<10> em s o 0. 1UF g ]
2201 MEM CAM CLK P 37 | ex pQus| 2 VEM CAM DO<11> emr s o
" D NEM CAM LK N 7] e oo A7 NEM CAM DO<12> . o 35 PCl E_CAMERA 2R C P 04003}u; 2 PO E_CAVERA DR P 13 88
pous A2 MEM CAM DQ<13> ey oc o PCLE D2R C N 30 1|12__POE D2R N
o s [rry—PClL E_CAVERA C 4030 156
o s D> . MEM CAM CKE K9 | ke bQus[ B8 VEM CAM DO<14> cor o5 o o UF I—rw—&w%%n——@ : —
M L L] cs pQu7 | A3 M _CAM 15> .
o 1 > PCL E_CLK100M CAMVERA P C4061 12 PCIE_CLKIOOM CAVERA C P g s e
o VEM CAM QDT K1 | oot om | E7 NEM_CAM DVEO> s o 1UF j
pwJ D3 MVEM CAM DVE1> & ss o o 1 my—PCLE_CLK100M CAMVERA N C4062 1 PO E_CLKLOOM CAVERA G N 3 oo
VEM CAM ZQ DDR L8] zq 0. 1UF
s mD—MEM CAM RESET L T2 ReseT
VSSQ VSS
| 8|38 82|38 B|°|B|S[3[2(S|2(R]F|R
*R4004
240
1%
1/ 20w

2201

|||—-

renove DRAM SPD Straps

DRAM CFG Chart

CAMERA SENSOR 3009 Mo e
Tapgos T HYNI X 0 0
%RAB'OC;L tYYYLe MPL_OKN _ qmun SAMBUNG 1 0 —
CCR20- AK7100- 1 2 rYY_Y\ : MPl_CLK P Fri o ; l
O = PLACE_NEAR=J4002. 2: 2. 54MM ELPI DA 1 1
—. CRI TI CAL R4008
Oz o IM Pl _CLK CONN N o 10 SYSCLK_CLK25M CAMERA 1 > (Y K25M CAM CLKP s D E REV CFG 2
o L4007 ™ AN 2—QK25M CAM QLKP
[ou EREHS M Pl _CLK CONN P 90 CHl SONA 0201 5% M ry 0
ol CAM SENSOR WAKE_L_CONN_ 4 s ey CAM XTAL: YES
5 | M Pl_DATA CONN N 1 (YYY L4 MPI_DATA N v o C4015 R4007 R4A009 B 1
16 [ M PI_DATA_CONN P — e CAM XTAL: YESI2PF 0 0
o — (= ; K , CLK25M CAM XTALP LAAA 2o CLK25M CAM XTALP_R LAMA 2
AL S g s =L2C ALS SDA a8 PLACEQNEARJAooz 5; 5Alt\:I/MPI DATAE Ao 255:% l 0 o 1%;8‘,\, 1Rﬁ2UFF 1/%;/5w
9 & 1=12C ALS SCL = > o0 NPO- Q0G CERM 3 2><2 5MV SM 0201
e . 43 83 NC = -
Ol efl2C CAMScK o v L4010 = CRITICAL o D@ENC 25. 000MHZ- 20PPM 12PF- 85C S 1! NO STUFF et - S DA C0a/ 2020l
P | 2C_CAM SDA 5 s FERR- 120- OHM 1. 5A 14 CAM XTAL: YES 120w rr.e r a 2 O
o0l12__e|PP5V. %R@SENA@WB%EH . 2 (YYY Lt _=PP5V_S0_ALSCAM o 12p|: 2201 R4810
0402- LF T2 CLK25M CAM XTALN 1 2
o o 1] 051- 0675 |D
o= C4013i EOSTU]F_F 1L = CAM XTAL: YES NOTE: TBD PPM crystal required 20w d} Appl e Inc.
0- 14k FERR- 120~ OFVH 1. 5A NPo- S0, CERM A L CA016 ® 6.0.0
51850892 CEO 2 2 (YY Y1 =PP5V_S3 ALSCAM o NO STUFF 100PF NOTI CE OF PROPRI ETARY PROPERTY:
0402- LF > 3%, THE | NECRMSTL ON CONTA| NED HEREI N | S THE
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USB Port Power Sw tch
Left USB Port A

s =PP5V_S3_LTUSB
CRI TI CAL
53 78 65 40 53 21 12 PM SLP_S4 L U4600 CRI T| CAL
" TPS2557DRH FERR—L142§-005-|M— 3A W can add protection to 5V if we want, but |eaving NC for now
R4698 2lino SON il PP5V S3 LTUSB A I LIM 5 Pl ace L4605 and L4615 at connector pin
M:lgg} T 3ln: a2l 7 T m\‘;ﬁ' N:5WB+$81 35"
405, w0 @ USB_EXTA OC L 8JFauLTs  1LIM B USB ILIM
CRI TI CAL
4
USB PWR_EN EN J4600
. TFHF;M USB?"FOE&]%L ALT
NCSTUFF CRI Tl CAL i C4695 1 1
Siedo 1 4696 .1 46901 _i@}ﬁu?:l 100F — T USB3_EXTA RPD P2 | ovene,
0. 47\ ——220UF- 35MOHVI—— 628% — - 189 6.2Y 2 1 " er| USB3 EXTA RZD N 3| joqpy
s 2T 2% 2 2 — 55 2 USB_EXTA_MUXED_N "
0482 BG4 ° — «USB LT1_N sTon”
v USB_EXTA MUXED P 2 (Y Y L3 . «USB LT1 P 6 oD+
7
-QGND
8
O SXRX+
CURRENT LIMT (R4600+R4601): 2.19A M N/ 2.76A MAX L CRITICAL [, ,|CRITICAL 9 | ossrx-
L D4600 0 oaw
TESSSIEQPZZEQF- 02LS
Tt 11
USB/ SMC Debug Muix RS
1313
14
o}
o =PP3V42_GBH_SMCUSBMUX =10
=PP3Vv42 G3H SMCUSBMUX |
o}
17
C46501 'R4650 CH N
0. 1UF 100K o
% —— 3 i) 19
c; 2 AR 20 [©
0 WV 5 -2LF > o)
o7 41 40 (TR SMC_DEBUGPRT_RX_L 5w vel 1 2; °
o7 a1 10 om—SMC_DEBUGPRT_TX L 4 U4650 Y12 )
Pl 3US$%E(,J\‘2EZLE o)
7
S URRETAN gl CRTICA o o USB3_EXTA D2R N 514- 0934
) 8 Joer seL| 10 SMC_DEBUGPRT_EN Lm0
GN\ND SEL=0 Choose SMC 87 13 (OO} USB3_EXTA D2R P o =
o SEL=1 Choose USB
CRITICAL |, ,| CRITICAL
SI GNAL_ MODEL=MOJO_MUX_USBONLY D4610 D4611
= ESDOP2RF- 02LS ESDOP2RF- 02LS
NOSTUFF TSSLP-2- 1 TSSLP-2-1
R4651
1 O 2
1/520/00W NOSTUFF
o361 R4A652
1 O 2
5%
1/ 20W
0201
GND_VO D=TRUE
57 13 [T USB3_EXTA R2D C N C4610 0. 1UF 4 >
I 10%16Y 9201
v USB3 EXTA RRD c P CA611 0.1UF 4 |2
I 10%16Y " 0201
GND_VQI D=TRUE CRITICAL |, ,|CRITICAL
DA4612 D4613
ESDOP2RF- 02LS ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013

TTILE

USB 3. 0 CONNECTORS

d} Appl e I nc. 051- 0675 ID
) 6.0.0
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| PD Fl ex Connect or
- CRI Tl CAL
SMC Manual Reset & |sol ation 24800 stesosss
Left shift, option & control keys conbined with power button cause SMC RESET# assertion. R4808 55560- 022
Keys ANDed with PSoC power to isolate when PSoC is not powered. 83 01 s _=PP3V3_S4_TPAD 1 2 . PF’3V3 TPAD CONN M ST- SM
No | PD on CE input pin PP3V3_S4 (synbol error). 1/520/8W NOSTUFF M I\FLI NE B¥¢ 53W 2 1
= =PP3V42 G3H TPAD o¥b1 %:_41%98 ww 22 CS L 4 gg 3 Z2 KEY ACT L e
BYPASS=U4850. 10; 5:5_mm 5% NC 3 LS« NC
C4850 1 2 GRor ,,, 22 MOSI oo PSOC F CS L .. D
0. 106 w38 Z2_M SO 10l 5 ole PICKB L s 8
= R BV 2 — o Z2_SCLK 2] N IS PSOC_M SO w0 o2
402 14 13 PSOC_MOSI
VDD 38 83
AL NEARIS800. 16 S z2_post INTN | NG5S 9T PSOC SCLK ...,
= = -18: 'PPSV S5_CUMILUS 18 17 =1 2C_TPAD SDA
o0 o
SL@%'TQ4103 FERR- 120-C§47M 1.5A ss s Z2 CLKIN 201 5 o0 =1 2C TPAD SCL . «
w60 =PP3V3_S4 TPAD e I we =PPSV S5 TPAD o a1 YYY\2 | R4800* 1o opxne
0402- LF M NCLINE-W DTH=0. 50MM 49. 9K
wo WS LEFT SHIET_KBD  1lin1 ) — 40 WS LEFT SHIFT KEY .. : £4807 Vel TAGESSY 128
QT 2|8 WS LEFT_OPTI ON KEY ,, Pt
s WS LEFT_OPTION KBD _ 2|in2 — i
(TP L~ T 37 WS CONTROL KEY 186‘ PLACE_NEAR=L4807. 1: 2MV
53 3s W5 _CONTROL_KBD 3 !\’;‘D)3 [N _D—' ) XK. cer
= Pull -up in U5110. L = )
I QUT_ALL#| 6 SMC TPAD RST L o - =
an B
n —
—
Keyboard Connect or
518S0752
CRI TI CAL
F- - ~- """ " """ °"°T - CTCC oo oo ST C oo oo T TS o oo oo T oSS oo oo J4813 C
I \ o o2 =PP3V3_S4 TPAD 2
| ! o s _=PP3V42_G3H TPAD | ~
| 30
o
I USB | NTERFACES TO MLB ! 29 5
| - SPI HOST TO Z2 ! o2 20 _WB_KBDL 28 §
| - TRACKPAD PI CK BUTTO\IS ! o2 5 WB_KBD2 271
| - KEYBOARD SCANN | s » VI5_KBD3 29
| PLACE_SI DE=BOTTOM | TPAD But t Di bl 0 00 VB KBDA 29 o
_ 04 _ YPASSS1AY 04, 49: 50: 11 mm | ut t ons sabl e s 3 W5_KBD5 24 3
I www SPRSV3 SA TPAD 5 | PPava S3 PSOC BvPAss-Us7EYPARSHEY G40 50 H i | s _BUTTON DI SABLE o s VE_KBD6 23
I \_/\@AWWW ! | R TI CAL PLACE THESE OOVPONENTS CLCSE TO J5800 o 0 WG_KBD7 EZS
! 178 AGE=3.3V 14804 |1c4805 |1 04806 Dls ~ THI'S ASSUMES THERE'S A PP3V42_G3H PULL UP ON M.B 0s 3 _W5_KBDB 21 5
I a0b" ! = s s WS_KBDO 20 —_—
—L fooPF L g 1UF . | DWVN5L 6VK- s 30 o
I R4803! T T, % %0 %/ K4 w230 WE_KBDLO %5
| 220K 2 fpg-CERM |2 CERMXSR |2 X8R | 1 0 s WS_KBD11 18 5
12 90 1 “N THE TPAD BUTTONS W LL BE DI SABLE R4814 o 58 WS KBD12 17|
! o | 2[GNS[  WHEN THE LID IS CLCSED 193 V& KBD13 16 ©
| 2 J_ LID GPEN => SMC_LID_LC ~ 3.42V s W5 KBDI5 C 1 2 oo 15 °
— = | 83 42 41 40 m& - — = a2 s W5_KBD14 S o
| - o =PSOC WAKE L W5 _KBD23 a8 83 L LID CLOSE => SMC_LID_LC < 0.50V % W5 KBD15 CAP 14]
| e Pl CKB L WS KBD22 4545 ! - 0. ¥ 2 WS _KBD16_NU FEDY
| . BUTTON DI SABLE WS KBD21 44 I Ve KBDIL7 oo
| w0 Z2_HOST | NTN WS KBD20 0 0 I RABLS | == S EDTs =ro
w WS_LEFT SHI FT_KEY W5 KBD19 4 | w W5 KBDI6N 1 I v ST = ©
! w WS_LEFT_OPTI ON_KEY W5_KBD18 54 | 5% e KBD20 9°
| | G VT =73 g0
B|8|3[B|8[5]3[2[2[5[S[R[3]° | w0 WS _KBD22 7] B
: BN EODNANCINOO S, | R418K10 s V5_KBD23 5 g
| . VB CONTROL KEY _ ipp 3 RRRRRR""RRRERE P2 oz ve kBDI7 .. ! R - reyrevgsr aaa/ u B KBD ONCFEL oo
Z2_KEY_ACT_L 2lp2 1 CRI TI CAL P2 0|41 _ W5 KBD16N | ! = s 1/16W o)
| 83 38 _ ! - 3]
| o3 P47 oM T P4_6[20_ 5 KBDI5 C ., | 48101 W .. v LETSUELIEL fo
| « rm—TPAD_VBUS EN 4pa’s u4801 P4”4[39 W6 KBDIA .4 [ i 2 = = W6_CONTROL_KBD 10
| NCx—P4_3 CY8C24794 P4_2|38 W6 KBDL3 4 | Gy v o
NCx—P4_1 MF- 1 P4_037 W8 KBDI2 4o | 31~
! 05 PSOC_ M SO 1p3_7 (SYM VER?) P3_6[36 W6 KBDI1 44 \ = +—O
! s PSOC F_CS L 8pP3_5 P3_4|35 W5 KBD1O s | L e rrsm
| o s _PSOC_MOSI 9p3 3 P3 2(34 W5 KBDO  uu
| o PSOC_SCLK 10p3~1 33754426 P3_0[32_WE_KBDB e [ FF14A- 30C- RL1DL- B- 3H
| e Z2_M SO 11p5_ 7 P5_6(32 W5 KBD7 56 !
| s Z2_CS L 12p5_ 5 P5_4|31 W5 KBDL 44 | e
| o 55 _Z2_MOSI 13p5_3 P5_2[30 W5 KBD2 54 |
| w3 Z2_SCLK P51 |\ oma ~oonwo PS5 OPS VB KBOS .. |
| A B 8 el o THRM 7 !
rRredinSEEaaad PAD® |
I O[O~ [OCA[N[O[I O[O~
| 0 =1 N =1 Rt el R oMl KVl BN GV K KN R us |
I TP_PSOC SCL VS5_KBD4 . !
| TP_PSOC SDA W5_KBD5 %0 02 !
| IP_PSOC P1_3 = WS_KBD6 a0 63 !
| TP_ISSP_SCLK P1 1 TP_| SSP_SDATA P1 0 I
| | SSP SCLK/ 1 2C SCL | SSP SDATA/ | 2C SDA I
| R42§101 72 CLKIN 0 ! A
| a7 13 _USB_TPAD P 1,\/\/\/2 e USB TPAD R P TP _P7_7 | %m_gw SYNC DATE=04/ 26/ 201
| 1 5Bw ,(PP3V3 S3 PSO0) ! KEYBOARD/ TRACKPAD (1 OF 2)
I % 5 1 \ I C |PIN NAYECURRENT R SNS | V_SNS| POWAER
1 1 1 -
! R4802 ——0408P(F)= 1 04803 0480 | ™™102 Vi 10UA 2.55 KOHM 0.0255 V 0. 255E-6 W d} Appl e I nc. 051- 0675
! 87 13 B_TPAD_N 2 &z USB TPAD R N T % = I §° —IE 20;] | 80UA 0.204 V 16. 32E-6 W ®
| 5% 1 CERM 3v3 LDO VDD 60MA ( MAX) 10 OHM 0.6 Y, 36E-3 W
1/ %0w 0201 I NOTI CE OF PROPRI ETARY PROPERTY:
| 3 NPAS B (50 20 - N Pt ecll B A IS8 R T s = e
i - . . ) ) . : 3 OSESSCR AGREES TO SLLOM NG
. L A BRE g2 10: 11 | IR 0001 v 2040 W TERSRRGES o e LG e prp——
| 18V BOOSTER VIN 4AMA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W 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

00 8 146981744 7 6 5 4 3 2 afqgil. taocbad. com




Boninl01

83 62

83 62

83 62

Keyboard Backl i ght Connect or

516S0899
CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST- SM12

O ]

KBDBKLT RETURNL 2ol
Nc><—‘6‘ Lo o 2
KBDBKLT RETURN2 0 o N
10 00

13

Q

14

PPVOUT_S0_KBDBKLT

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013

T

KEYBOARD/ TRACKPAD (2 OF 2

d} Appl e I nc.
®

051- 0675 | D
6.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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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 swol @ 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 e 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—=—(eBCL 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+| 02w .| 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
199 =PP3V3 S5 SNC 4 IANN 2 PP3V42 G3H SMC_SPVSR
e 5% 127 M N-RECK-W DTHEO, 1 e
1/716W 1 C5 VOLTAGESS. 42V =PPVCCI O SO_SMC 41 a1
Mo5F 4 7UF 'R5100
o % 100K
2 Xsi" NO STUFF 2% ow CRI TI CAL
o| =P %, B130 op
2 DVN32D2LFB4 |
DFN1006H4-3 | K
Mac Mni: 5V ™ SYM_VER 2 —
Mobi | es: 3. 42V VI N
618 = U5110 s
CERM 3R VREF- 3. 3V- VDET- 3. 0V
DFN
36 [C—SMC TPAD RST L SqMRL*  (1PUSNO903049  RESET* 35 SMC RESET L rorymy 40 49 56 83 “
F L 7
83 41 40 38 [CRy—SMC ONOF MR2* (1 prRl o PP3V3 S5 AVREF SMC 40 o3 56 57 40 o By—CPU_PROCHOT L
SMC_MANUAL RST L 4 |peLAy REFOUT| 8 M N-RECK-W BTHEO, 1
VOLTAGES3. 3V
out a0 v
R5101 Cc5101 ~ - 5D 15
% 0. 01UF —— 5125+  |* C5126 _' %\ELOGVK-
1710w BT 10yF —— —— 0. O1UF > | Sor-ses
M LF X5k CERM 2 623V fravg -
G I -
SI LK_PART=SMC_RST sy, R5134
PLACE_SI DE=BOTTOM M%\lla élvv\';‘ Uﬁ\SS“ 40 44 45 46 0 ¢oT} CPU PECI R 1 ’\/\/\/2 CPU_PECI 6 14 86
T <D
LLINE | 5% Fi T P
MRL* and MR2* nust both be |ow to cause manual reset. VoL Thaesoy 0ot ™ = To SMC 1/’\%5’\,\, ronf To CPU PCH
Used on nobiles to support SMC reset via keyboard. o 1a 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 1 SMC_GEX_OVERTEMP
'R5197
. . 100K
SMC Crystal Circuit )
Ve
220t R5112
R25£|1.é|.0 wSMC VOO CcPUDV2 | 12 PM CLK32K_SUSCLK R 1A% 2 SMC CLK32K w0
0 _SMC_XTAL 2. Kz SVC XTAL_R PLACE_NEAR=UL100. Y6: 5. Trm VoY g
156w CRITI CAL 'R5196 W
% Y5110 100K o1 12 20 _=PP3V3 S4 SMC
3. 2X2. 5MVt SM p 1/ 20W
12. 000MHZ- 30PPM 10PF- 85C v 42 40 _SMC PME S4 DARK L R5169 100K 1 2
+0 SNC EXTAL 2 2 NN E——mow 201
e 83 41 40 35 _SMC_ONOFF L R5170 10K LAANZ
218 = 10 _G3 POWERON L RS172 10K i nAA2 S oW M 201
1C5110 105111 CPU_THRMIRI P_3V3 042409 SMCLID RS171 100K sanpn2 o2 2200 7 =0 |
41 40 5% 1/ 20W M 201
L 12PF % % L 12PF 83 49 a0 _SMC TX L R5173 10K 1 AAA2
o T 3 CRI Tl CAL o3 49 40 _SMC RX_L RE174 100K 4 A\p\Tz o0 Toow W 2ot )
? 59, 000 cerm ? {55, 00 cerm 2 RMT SMC DEBUGPRT TX L R5175 20K , % veow w201
0201 87 40 37 .
WBT3984|_1PE.’§ LPMLTHRVITRI P_B_L o7 0 3n _SMC_DEBUGPRT RX_L R5176 20K m e
' OFNI006-5 R5158 o 10 0 _SMC TVB RE177 10K i NNz 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 VA L
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ o vo SMC BIL BUTTON L R5181 10K AN 5% Tzow W 201
s5 42 a0 _SMC_BC ACOK R5187 470K LAANZ S%  Tzow W 201 | 9
40 _SMC S5 PWRGD VI N R5192 100K LAAAZ 5% 120w W 201
40 _SMB INT L R5193 10k LAAAZ 5% 1720w M 201
41 40 _CPU THRMIRI P_3V3 R5194 100K 1 AAAZ S ueow w201
40 10 _SPI_DESCRI PTOR OVERRI DE L negnee R5195 10K LAAAL S% Meow w201
5% 1/ 20W M 201
a3 49 _SMC_ROVBOOT L
1
R5188
1K
5%
120w
Ve
> ms1s6
SMC_THRMTRI P 10K 1 2
e NN ——zow w701
40 30 20 10 _SMC_DELAYED PWRGD R5191 100K LAAAZ
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 LAANAZ 5% 1720w M 201
5% 1/ 20W MF 201 J_
83 3s _PP3V3 WAN
WFI_EVENT L R5189 10K 1 2
s a0 e NN —s—rzow w701
SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
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MAKE_BASE=TRUE  NO_TEST=TRUE
a0 _SMC_ADC21

MAKE_BASE=TRUE

s6 _=CHGR ACOK — SMC BC ACOK 40 41 55 a0 _ENET_ASF GPI O — NC ENET ASF GPI O
—— NAKE_BASE-TRUE = WAKE_BASE-TRUE NO_TEST=TRUE
40 _HISI DE | SENSE OC — NC HI SI DE | SENSE OC 20 _SMC_SYS LED — NC SMC SYS LED
—— WAKE_BASE=TRUE NO_TEST=TRUE = WAKE_BASESTRUE NO_TEST=TRUE
40 _SMC_ADCO — SMC _CPUPKG VSENSE s 20 _NEM EVENT L — NC MEM EVENT L
—— WAKE_BASE=TRUE == WAKE_BASE-TRUE NO_TEST=TRUE
a0 _SMC_ADC1 — SMC CPUPKG | SENSE a5 a0 _SMC_ODD DETECT — NC SMC ODD DETECT
—— WAKE_BASE=TRUE = WAKE_BASE-TRUE NO_TEST=TRUE
a0 _SMC_ADC2 — SMC GPU HI | SENSE aa a0 IR RX OUT RC — NC IR RX QUT RC
—— WAKE_BASE=TRUE NO_TEST=TRUE = WAKE_BASE-TRUE NO_TEST=TRUE
40 _SMC_ADC3 — SMC DO N VSENSE a4 40 _SYS TDM ONEW RE — NC SYS TDM ONEW RE
— WAKE_BASE-TRUE = WAKE_BASESTRUE NO_TEST=TRUE
40 _SMC_ADCA — SMC DCIN | SENSE s
—— MAKE_BASE=TRUE
20 _SMC_ADCS — SMC PBUS VSENSE w4
—— MAKE_BASE=TRUE
a0 _SMC_ADCB — SMC SSD | SENSE a5
—— MAKE_BASE=TRUE
a0 _SMC_ADC7 — SMC CHGR BMON | SENSE aa
—— NAKE_BASE=TRUE
40 _SMC_ADCB — SMC CPU HI | SENSE w4
—— NAKE_BASE=TRUE
40 _SMC_ADCO — SMC OTHER3V3 HI | SENSE a4
—— NAKE_BASE=TRUE
40 _SMC_ADCI10 — SMC P1V35MEM | SENSE s
—— NAKE_BASE=TRUE
40 _SMC_ADC11 — SMC CPUDDR | SENSE a6
—— WAKE_BASE=TRUE NO_TEST=TRUE
40 _SMC_ADC12 — SMC LCDPANEL | SENSE a6
—— NAKE_BASE=TRUE
40 _SMC_ADC13 — SMC OTHERSV HI | SENSE aa
—— WAKE_BASE-TRUE NO_TEST=TRUE
a0 _SMC_ADC14 — SMC GPUCORE VSENSE a5
—— MAKE_BASE=TRUE
40 _SMC_ADCL5 — SMC GPUCORE | SENSE a5
—— MAKE_BASE=TRUE
a0 _SMC_ADC16 e ADCL
—— WAKE_BASE-TRUE  NO_TEST=TRUE
40 _SMC_ADCL7 — SMC LCDBKLT ISENSE 6
—— MAKE_BASE=TRUE
a0 _SMC_ADC18 — SMC GPU FB VSENSE a5
—— MAKE_BASE=TRUE
a0 _SMC_ADC19 — SMC GPU FB | SENSE a5
—— MAKE_BASE=TRUE
a0 _SMC_ADC20 — SMC S2 | SENSE a6
a0 _SMC_ADC22 — SMC X29 | SENSE a6
—— MAKE_BASE=TRUE
40 _SMC_ADC23 — SMC TBT | SENSE s
—— MAKE_BASE=TRUE
a0 _SMBUS SMC 4 ASF SCL NC SMBUS SMC 4 ASF_SCL
— WAKE_BASE-TRUE NO_TEST=TRUE
a0 _SMBUS SMC 4 ASF SDA — NC SMBUS SMC 4 ASF_SDA

MAKE_BASE=TRUE NO_TEST=TRUE
92 40 _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 PVE S4 DARK L
MAKE_BASE=TRUE

=TBT WAKE L 28

Spare $4 | RQ

=PP3V3 S4 SMC 2 41 42 81

'R5259
100K

5%
1/ 20w

M
5201

w0 (QT-SMC DP HPD L

20 41 42 81

Hal | Ef fect pads

© o =PSOC WAKE L SMC PVE S4 VAKE L o
APN:  998- 3029 B
OM T_TABLE
J5250
HALL- SENSC}?—SM_B— PADS- K99
1 8
NCX=—1-0 O1—XNC R5283
2 7 =PP3V42 S3 HALL R52550 1K
O O
O OS5 g SMCLIDR 1,\/(\)/\/2 ) SMC LID 3 10 a1 55 40 [TE)—SMC TOPBLK SWP L 1 N 2 PCH STRP TOPBLK SWP L gy o
5 5% 1/ 20w
NCx— —XNC
O O /20w C5250 261
0201 0. 001UF lacumina -
2 8 e SMC Pr oj ect Support
0402 20 SMC BATLOW L PM BATLOW L 12 30
1 = = PR d} Appl e 1 nc 051- 0675 | D
® 6.0.0
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PCH SMBus " 0" Connecti ons

s ZPP3V3_SO_SNMBUS_PCH

Lynx Poi nt R5301(|)<1§ 11RI?301
00 B /%6
el WIS e

a8 83 13 DVBUS PCH CLK
VAKE_BASE=TRUE

s 53 13 SVBUS _PCH DATA
VAKE_BASE=TRUE

VRef DACs

u2200
(Wite: 0x98 Read: 0x99)

2 =1 2C VREFDACS_SCL
2 =1 2C_VREFDACS_SDA

Margi n Control

u2201
(Wite: 0x30 Read: 0x31)

2 =1 2C PCA9557D SCL
2 =1 2C PCA9557D SDA

XDP Connectors

31800 & J1850
( MASTER)

SMC "0" SMBus Connecti ons

» =PP3V3_SO0_SMBUS SMC 0_SO

SMC " 5" SNMBUS CONNECTI ONS

« =PP3V42 G3H SMBUS_SMC 5

R5350'| [* R535 i
SMC 50K 2. 0K L&R Fin Stack Tenp
U5000 leg\f\? ?Qlﬁ‘,é" EMC1414- A© U5850
( MASTER) 21552 2402 (Wite: 0x98 Read: 0x99)
SMB_0_SO0_CLK —% SVBUS SII\F/EEO SO_SCL =SMBUS_GPUTHMSNS_SCL 47
= RKEBASES

SMB_0_SO_DATA =SMBUS GPUTHMSNS SDA 4+

—% SMBUS SMC 0 SO_SDA,
— NAKE_BASE=TRUE.

1 1
SMC R5§80?K 2R°.503K81 Battery Charger
U5000 1/ 23\7\‘7% %ﬁow 1SL6258 - U7100
( MASTER) 201, 2201 (Wite: 0x12 Read: 0x13)
SMB 5_CLK 28 SMBUS SI'\}-/<CLE5 G3_scl — =SMBUS_CHGR SCL s6
= WAKE_BASE= =
SMB_5_DATA =8 SMBUS SMC 5 G3_SD4 — =SMBUS CHGR SDA s6

1. =SVBUS_XDP_SCL HDM Redriver (on RO

J4002
ALS
(Wite: 0x72 Read: 0x73)

=12C ALS SCL 36 83
=12C ALS SDA 36 83

J7050
(Wite: 0x16 Read: 0x17)

=SMBUS_BATT_SCL 55
— =SMBUS_BATT_SDA 55

‘ Battery

GPU Tenp (Int)

Need to check with SMC t eam GK107: U400

(Wite: Ox9E Read: OX9F)

GPU SMB CLK_R v

SMC " 4" SNMBUS CONNECTI ONS

GPU_SMB_DAT_R s

SMC

U5000
( MASTER)

Unused

SMC " 3" SMBUS CONNECTI ONS

SMC

U5000
( MASTER)

Unused

DPMUX | C IR5337
09100 4. 7K 40. 7K
16!
( MASTER) 55, N -zu\év

s =1 2C DPMUX_A SCL 12C DPMJX A SCL 4
= MARE BASE=TRUE —_

=1 2C DPMJUX_A_ SDA — 12C DPMJUX A SDA s
= MARE BASE=TRUE —

o 43 =PP3V3_S0_DPMUXI 2C

LED BACKLI GHT SMBUS CONNECTI ON

DPMUX | C 3341 1R5335
4. 7K 4. 7K LED BACKLI GHT
,UQMSTMU 1/ 280 250w u7100
¢ = 2@% (WRITE: 0x58 READ: 0x59)
2

» =1 2C DPMUX_UC SCL — 12C DP%UC SCL— =12C BKL_1_SCL 62
= VAKE BASE= —

5 =1 2C_DPMUX_UC SDA — |2c’DP|\/L,II§UtUC SDA-_ =12C BKL_1_SDA 5
= WAKE-BASE= —

access PCH & CPU via PECI.

. =SMBUS_XDP_SDA - R5§90 19510 -> 9700
— 1w (WRI TE: 0xCC READ: 0xCD)
] - LF n "
L haob" | 2C HDM RDRV SCL e SMC " 2" SMBUS CONNECTI ONS
/\/\/\/ NOTE: SMC RMT bus remains powered and may be active in S3 state
1 2 | 2C HDM RDRV_SDA e _
. =PP3V3_S3_SMBUS SMC 2_S3
RE3IT :
9
10)
2 1 1
Vﬁog\l sve R53719< 5?37 Tr ackpad
U5000 1/ 23\07\‘7% gé%ow Ja801
NO STUFF HDM Redriver (on RO ( MASTER) 201, 2201 (Wite: 0x90 Read: 0x91)
R5§92 19510 - > L8700 SMB 2 S3 QLK — % SMBUS SMC 2 S3_SCL _ =l2C TPAD SCL w0 m
— MAKE_BASESTRUE — — — | =
leﬁg (VWRITE: 0xCC READ: 0xCD) SMB 2_S3 DATA — % SMBUS_SMC 2 S3 SDA — _=12C TPAD SDA 55 83
< — MARE_BASESTRUE — — ¢ =
w1 2C DPMUX_A_SCL 1,\‘}‘6\/2 1 2C HDM RDRV_SCL w8 1 L
w» __12C DPMUX_A SDA 1 2 | 2C HDM RDRV_SDA e
S CCI
NO STUFF 318w
402 SMC "1" SMBUS CONNECTI ONS
PCH " SM.i nk 0" Connecti ons o =PP3V. 1
. . =PP3V3_S0_SMBUS_PCH
" SVe R5361(|)<1 11R|2E’361
R5310'| |'*R5311 g “fﬁg Jeow
Lynx Poi nt S DK 8 DK ( MASTER) 201, 2201
1100 ELY [ow SMB 1 S0 _CLK — e SVBUS SMC 1 SO SCL CPU/ DDR3/ PCH Al RFLOW TEMP)
= = — ARE_BASE=
(WASTER) 4022 12402 SMB_1_SO_DATA — o0 SVMBUS SMC 1_SO_SDA  EMCLALe- A LSBT0
w13 SML_PCH O CLK — NARE_BASE=TRUE (Wite: 0x98 Read: 0x99)
o 1 SM.i PCHf‘gu:DATA Il .#_MSL a7
VARE BASE=TRUE | — =1 2C CPUTHVENS SDA .,
L
PCH "SM.i nk 1" Connecti ons %29 TEMP
o140 =PP3V3_SO_SMBUS PCH TMP105: U5823
(WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF — =12C X20THVENS SCL a7
; R5320'| |'R5321 — =
Lynx Poi nt 82K g oK R5323 — =12C X29THVENS SDA a7
U1100 1/ 200 ;é‘éow 9, 1
(Wite: 0x88 Read: 0x89) 201, 2201 1/ 20W
0201
wo SMEPOH 1 ALK LAAR 2
w1 SML_PCH 1 DATA 1 2
VARE_BASE=TRUE
7 I R%Z
1/ /W
SMLink 1 is slave port to 0201

SYNC NVASTER=CLEAN J45

TTILE

SYNC DATE=04/26/ 2013

SMBus Connecti ons
d} Appl e | nc. 051- 0675 | D
®
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter
CRI Tl CAL CRI Tl CAL
B410 5400
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
™ s 1160 m s 1160
A I@t oz , A Iﬂﬁ oz ,
Enabl s DG 1 VSenseJ:_ s DOIN S5 VSENSE J: s PBUS SO VSENSE SMC Kev VPOR
di vi der when SUS present. R5413! SMC KEY VDOR - R5401} SMC AYDCS
[na 30. 9K SMC_ADC3 = 19. 1K -
* ?' |—s 1/ 2%% PLACE_NEAR=US000. F1: SMM N * ?' |—s 1 23?:“»/ PLACE, NEAR=U5000. A3: 5MVI
81 wl ) \I@t 2341:2 RrVESer, ReL Lgre_,\lloqnsmax of 22.32v 81 Ml ) \Iﬂﬁ 28'52 RrYEGER, ReL Lgbs\ﬁoqnsmax of 13.98V
P- CHANNEL SMC DO N_VSENSE o P- CHANNEL SMC _PBUS VSENSE o
f f
Rsfojb]k R54 141 PLACE_NEAR=U5000. F1: 5MV RSfOOO?( R5404] PLACE_NEAR=U5000. A3: 5MV
1% 1 Ch414 1% 1 C5404
1160 5.36K<s L 5200 1/ 16W 5.90k < | 37000
MF- LF 1% —_— 50 MF- LF 1% —_— 5
402 , PLACE_NEAR=US000{F1: 5MM 1/ 20W ) 2%, 402 , 1/ 20w 2%,
0 2
PDCI NVSENS EN L DIV 201, o201 PBUSVSENS EN L DIV 201, o201
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 0s SPPIVS SO HS I SNS o 4 _=PP3V3 SO HS I SNS
. csa01 SMC Key | COR ceat
EDP Current:21. 6A - ?g-g}u': SMC_ADC8 a 1o 1UF | AOR
® =
o _=PPVIN S5_HS COVPUTI NG | SNS i 2 G EDP Current: 9. 85A ™ 2 %EM SMC_ADC2
PLACE_NEAR=US5000. BS: 5MM o (OT}—=PPVIN S5 HS GPU I SNS V+
Us400 R5403 PLACE_NEAR=U5000. F2: 5MM
R5400 |, INA213 353K R5410 Us410 R5419
55 0612 6 L .
» 2 LLSNS bs COPUTING N 5)in sco . ouT HE COVPUY NG | OUT 1 2 MC CPU HI | SENSE w oz 2|4 .. LSS HS GPU N sl ”\sﬁzuuw-rﬁ S ePU I QuT L 453K, SVC GPU HI | SENSE .
1% CRI Tl CAL ﬂlz*’gw PLACE_NEAR=U5000. B5S: 5MM w CRI TI CAL 1% . o>
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 ;P N 201 0. 22UF 0. 003 93 | SNS HS GPU P 41N REF[L VF , C5419
CRITICAL R5409 205 . 201 0. 22UF
G\D 20K eav CRI TI CAL D pr—
Gai n: 50x B Higw —‘; e o =PPVI N S5_HS GPU I SNS R ~ 2 66
o1 _=PPVIN S5 HS COVPUTI NG | SNS Reg, s 5402 QD SMC AVSS P [ane Gai n: 100x | N o~
L PLACE_NEAR=U5400. 6: 5MV 10 41 a4 45 40
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 EDP Current:5A 1 SS;LE].
L S SMC_ADC13 1 9z SMC_ADC9
v pr—
o1 =PPVIN S5 HS OTHERSV ISNS b 2 %;M o1 =PPVIN S5 HS OTHER3V3 ISNS b 2 %EM
V+ V+
RO s us420 R5430, U430
- 2 | 14 12, 2
W 24%' \S_HS_OTHERSV_N 5)in ,\sléz‘m our L8 HS OFHERSV | QUT Y 24%' )\S_HS_OTHERSVS_N 50N : '\%14 our L8 HS OFHER3V3 | QUT
1% 1%
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 a0 'R5439
=] o~ =]
o1 =PPVIN S5 HS OTHERSV ISNS R g Gai n: 100x | ,%Z'ilﬁ‘é" o1 =PPVIN S5 HS OTHER3V3 ISNS R Gai n: 100x o ,%Ziﬁ‘é"
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 MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
| PBR PLACE_NEAR=U5000. B3: 5sMM SMC Key | DOR = TR i
Fr om char ger 5423 PLACE \EAR-LE000. Ad: 51 SMC_ADC7 EDP Current: 4. 6A 355434@1 SMC_ADCA Hi gh Si de Vol tage and Current Sensi ng
s6 Bl 1 453K, Bl | SENSE a s [D—HR AVN = \ SMC_DCI N | SENSE oD 2 | I 051-0675 | D
N 1w PLACE_NEAR=U5000. B3: 5MM App e nc.
/20w , C5421 v 15441 ® 6.0.0
> 0. 022UF 201 —L— 2200PF - Y.
ey . T, 18 NOTI CE OF PROPRI ETARY PROPERTY:
S cerfl-ACE_NEAR=US000. A4: 5MM 2 X7R- CERM
2 2301 0201 THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
G\D SMC AVSS THE POSESSOR AGREES TO THE FOLLOW NG
GND_SMC_AVSS 40 a1 a4 45 a6 L oW VSS90 41 44 45 46 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 54 OF 119
Il NOT TO REPRODUCE OR COPY I T
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NO_XNET_CONNECTI ON=TRUE

SENSOR_NOWPRCD: ¥ CPU PKG Load Side Current Sense / Filter

PLACE_NEAR=R7310. 3: 5MV R5505

5. 23K
53 55 [TR)-CPUR I SNSL P 1 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 o VR 1 s P L 5.23K, NO_XNET_CONNECT| ON=TRUE Qg'%lUF
O o 2 %7K cERM
SSD CURRENT SENSE Vv SENSCRNONPROD: Y| 5402
SENSOR_NONPRCD: Y 402 SENSOR_NONPRCD: Y CRI Tl CAL 1 | COC D
PLACE_NEAR=R7330. 3: 5MM R5500 R5503 U5550 - SMC ADCL
5. 23K 3. 57K OPA333DCK&4 SENSCR_NONPROD: Y -
81 46 45 =PP3V3 SO | SNS 93 58 E CPUVR_| SNS3_P. 1 /\/\/\/2 CPUVR_| SNS_P. 1 /\/v\/z 92 CPUVR I SUM R P 11+ 5 SC70-5 R5506
9% % 4.53K
Sense Resistor 0.005 Chm 1 cs558 NO_XNET_CONNECTI ON=TRUE - 5. 5, yitw \7\ 4 CPUVR 1 SUM 1 oUT L 423K, SMC CPUPKG I SENSE gy 12
frie
. 0. 1F M NSOR ROD:
FOP CURRENT: 5A HY o SENSOR_NONPROD: ¥ -2 El )% 11:3£:w SN R NERE 5000. E1: 5Mw
2 S PLACE_NEAR=R7310. 4: 5MM R5523‘7K0 R35§7OK7 P 201 1 C5501
03 50 [TRr)-CPUVR | SNSL N 1A 2 CPUVR I NS N 1 /\'/v\lz 93 | CPUVR | SUM R, PLACE_NEAR=U5000. E1: 5MM f— IZJWEZUF
g;igg3DO<G4 = | HDC NO_XNET_CONNECTI ON=TRUE 0. 8% o L 2 %Y
b 5 SC70-5 R5564 SMC_ADC6 SENSOR_NONPRCD: Y i M LF SENSOR_NONPRCD: 0201
4. 53K SENSOR_[NONPRCD: Y R5555 GND_SMC_AVSS 40 41 44 45 46
4 1SNS SSD | OUT 1 2 42
PLACE_NEAR=R7320. 4: 5SMM R5571 1R5554 732K
3 Vo 120w SENSOR_NONPROD: ¥ 5. 23K 732K + £ .
pd: GAIN 130X o cs540 o 50 [ PURLSE2N : : i 176w NO_XNET_CONNECTI ONSTRUE Gai n: 137, 77x
3 201 1/16W R
03 ISNS SSO R N o 22t PLACE_NEAR=US000, B4: MM NO_XNET_CONNECTI CN=TRUE 0. 5% %EEF v LF N Scale: 29.03A / V e
- PLACE_NEAR=U5000. B4: 7MV oo " ? Max vVQut: 3.3V at 95.8A
16w - . g o PLACE_NEAR=R7330. 4: 5MM 402 SENSOR_NONPRCD: N
kY oo SENSOR_NONPROD: Y RSSE:ZKZ L R5530
= AVSS 10 a1 a4 a5 as 53 58 [T)-COVR I SNS3_N A 2 0
' XNET_CONNECTI ON=TRUE CPUVR | MON ' :
o6z RoS63 NO_XNET_CONNECTI ON=TRUE 6. 250" NOXNET_CCNNECTI ON= * [ A%
m Lo s 1116w
wiew A A A Gar=yrr=yerr=rpre 402 VL
s 1
, 402 116w PLACE_NEAR=US5550. 4: 7MM
s - .
NO_XNET_CONNECTI ON-TRUE 402 I ndi vi dual Sense R is 0.75nmChm
£ EDP: 95A TDP : 45A
(Effective Sense R is 0.25mchm due to sunming of the 3 phases)
TBT Rout er CURRENT SENSE
81 46 _=PP3V3 S3 | SNS C
=PP3V3 S4 | SNS
oo DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
' Cs5551 Ot UF
0. 1F 5 v
ERFEARRTTB ik O™ S .o
2
R5551 o EDP CURRENT: 8A | MDC
03 | SNS TBT P 13598, swrerre a1 _=PPVIN S3 NEM I SNS R > R5573 (Ugggg o SMC_ADC10
1% U5500 = | HSC 7.32K £ N R5577
1720w 5 oPAs3IDCOKGH = A AN L SNSIV35 MEM R P SC70- 4. 53K
Pzt 1+ SC70-5 R5502 SMC_ADC23 R5560 13 & 15ns 1vas vemp | | SENSE_P1V3SMEM | OUT 1 A’ ¢ SVC_PLVBSNEM | SENSE gy 12
\7\ 4 LSS TBT 1ot CARK 2 SMC IBT | SENSE frymy 42 CRITICAL 5 L
1% w M \CE_NEAR=U5000. B6: 5nm
R5552 sl M i PLACE. NEAR=US000. AB: 5MM ool 03 | SNS 1V35 MEM N 201 1 C557 —
3. 65K, 2 GAI N 274X 201 1 c5500 2|4 V35_MEM R Ny PLACE_NEAR=US000. B6: 7nm 2-%22UF
03 | SNS TBT N LANA 2SS BT RN L e v GAIN 136, 6% o
1% . 20% o1 =PPVIN M | 1/ 16w &R
1/20W PLACE_NEAR=U5000. A8: 5MVI 2 o o X 020
36 1 “02 R5575 RB576 = GND_SMC_AVSS 40 41 44 45 46
N = GND _SMC AVSS 40 41 44 45 45 % IAAAZ
R5553 R5501 iiew Y
) IARA, 2 R
1% AN
1% Gain: 182x
201 1/ 20W 1
z 201 = NO_XNET_CONNECT| ON=TRUE
NO_XNET_CONNECT| ON=TRUE

GPU Vcore Voltage Sense / Filter B
V& C

s _=PPVCORE GPU REG XVB535 Ro535 SMC_ADC14
1 58 2 GPUVSENSE IN 1 ’</\/\/2 SMC GPUCORE VSENSE gy, 42
GPU FB (1' 35V/ 1. 5\/) CURRENT SENSE PLACE_NEAR=R9210. 1: 5 MV S, PLACE_NEAR=U5000. B1: 5MM CPU Vcor e VOl t age Sense / FI | ter
- e 1 cs535
81 46 45 _=PP3V3 SO | SNS PLACE_NEAR=U5000. B1: 5MM 201 V C
1 cs592 Gao1 XWb520 R5520 SMC_ADCO
EDP Current: 15.1A 0oL uF G\D SMC AVSS w0 a1 a4 a5 a EY % BaK
Rsense( R8380) =0. 002 Chm 2 0 ° 51 _=PPVCORE_SO_CPU 1 5 &2  CPUVSENSE IN LANA L PKG VSENSE .
RS595 Us590 oz | C PLACE_NEAR=R7310. 2: 5 MM 1/:{3W . CSF;/;C&?NEAF&LEOOU. E2: 5MM
9,53 5  OPA333I @-
o7 AUEB CS P A A L+ \h\scm-s = R5291 SMC_ADC19 PLACE_NEAR-US000. E2: 7MW == & 22UF -
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 Tl CAL BOM OPTI ON o201
B frevivs GND_SMC_AVSS
fes9e ? 2%21 N CB/ZSZ%% 117S0201 1 RES, MIL FI LM 0, 5, 1/ 20W 0201, SMD, LF R5506 SENSOR_NONPROD: N e 40 41 48 s o
GPUFB CS N ANA 23| isns B R i f—
»n ’\/\!V Gain: 104. 9x B ;9%0 PLACE_NEAR=U5000. H2: 5MV
uaow PLACE_NEAR=U5000. H2: 5MVI 0301
- '1‘3593 = L GND SMC AVSS.o a1 44 45 46 renoved LCD BKLT Vol t age Sensing
e R5594
NO_XNET_CONNECTI ON=TRUE | -
- NO_XNET_CONNECTI ON=TRUE GPU FB Vol t age Sense / Filter ISYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 201
VGLC Load Side Voltage and Current Sensing
SMC_ADC18
XWSSéQO 3559}(0 — Ap le I nc 051- 0675 | D
s1 =PP1V35 GPU FB 1 % 2 GPU FB VSENSE IN 1 ’\/i;\/z SMC GPU FB VSENSE oo p b
PLACE_NEAR=R8670. 1: 5 MV 1/12"/SW PLACE_NEAR=U5000. H1: 5SMM <) 6 O O
+ C5590

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
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PLACE_NEAR=US000. H1: 7MM




Xoninl01

X29 Al RPORT CURRENT SENSE

81 a5

=PP3V3_S4_| SNS

SENSOR_NONPROD: Y
0

CPU DDR CURRENT SENSE

EDP CURRENT: 4.2A

o NG _| SNS_CPUDDRP

SENSOR_NONPROD: Y

Roeal

1%

M

81 46 45

=PP3V3_S3_I| SNS

o I SNS CPUDDR RP 1],

R5682 )
o frmy—NC_| SNS_CPUDDRN S 9"8'2 « | SNS CPU_DQR R L

CRI TI CAL

o1 35 =PP

XWb675

1%

20
SENSOR_NONPROD: Y

1M,

NONPROD: Y

&

1%

26

S2 CAMERA CONTROLLER CURRENT SENSE

Sense Resistor 0.010 Chm

EDP Current: 820mA

SENSOR_NONPROD: Y

NEARSUS000. AB: TMM

RS685
1%

égg% I\O\IPROD Y

1C563
Qook UF
? g on
SENSOR_NONAROD: Y | c
30 SENSOR_NONPROD: Y Al
OPA333DCKG = SMC_ADC22
11 N8 505 R5634 -
Wl s 4,53 . x29_ W
1 9 3. \g SENSOR_NONPROD: Y
NC_|I ENS Al Rpomr% A o | SNS Al RPORT R N ! CSE%%%
1% SENSOR_NONPROD} Y GAIN 383X PLACE_NEAR=US000. B8: 7MM g(qu PLACE_NEAR=U5000. B8: 7MM
2’\6&; 030
'R5632 R5633 = GND_SMC_AVSS
510K . ?10%2 IRV
e 1%" SENSOR_NONPRCD: Y
2 1 1 20w
SERETEIBROD Y
C5601, C5631, C5600, C5681, C5671, C5618, C5642
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
117S0008 7 RES, MTL FI LM 100K, 5, 1/ 20W 0201, SMD, LF SENSOR_NONPROD: N

40 41 44 a5 46

R5676
0 ) S2_PWR S3
5%
M- LF 1/ 16W 402
2] PWR: SO
o1 15 15 =PP3V3_S3_1| SNS
Ji RN3BNONPRCD: Y
_ U
N-NECR X 10%
' 5970 2 GER X5R NEED KEY FOR THI S SENSOR
[ op 13 01K S 3 ROD: Y SENSOR_NONAROD: Y
: Us5600 SENSOR_NONPROD: Y

1% OPA333DCKGA PLAGE NEAR=US000. H1: 7hM I CMC

2 261 f S P N R5674 SMC_ADC20

o Wi s s2 am AR3% v so i sense o -

1%
1 R5600 3| % 0w SENSOR_NONPROD: Y
2
NC_| SNS_S2N 13A-$1A'2%|SNS S2_R N _ 201 _i(g):5262%9
1% SENSOR_NONPROD{ Y GAIN. 332X = 20%
120w - 2 YRR PLACENEARUS000. HL: TMM
261 8361
R5672 11M R5%73 = GND_SMC_AVSS 46 41 44 45 15
SE’\ISOR_'\O\IPROD Y g Tob NO_XNET_CONNECTI ON=TRUE]
O N 1% SENSOR_NONPROD: Y

2

%1

26

81 46 a5

EDP CURRENT: 1.0A

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

81 46 a5

EDP Current:

o 02— SNS_LCDBKLT N 5/in
53 52 [T ISNS LCOBKLT P 4|

LCD PANEL CURRENT SENSE

=PP3V3_S0_I| SNS

=PP3V3_S0_I| SNS

o SENSOR_NONP

2

AUF

1. &

%
RM
;Y

PANEL_| oUT i

NONPROD: Y

| LDC

SMC_ADC12

SENSOR_NONPRCD: Y

PLACE_ m\snnu c1: T

R5 6

GAIN: 100X

LCD BKLT Current Sense

0. 75A

our |8

LCIl

DBKLT | QUT 1%

| cs602
—L 05 TUFSENSOR_NONPRCD: Y

gERM

SENSOR_NONPROD: Y | BLC
PLACE_NEAR=U5000. GL: 7MM
R5601 SMC_ADCL7

b g3l<2

GAI N 100X
SENSOR_NONPR(D: Y

GPU 1. 05V CURRENT SENSE

EDP Current: 2.317A

93 71

93 71

GPU VCore Load Side

GEXI MWP6_ | MON

SENSOR_NONPRCD: Y/
P1VO5 GPU CS P 1

81 46 45 _=PP3' SO_1 SNS

1%
B
SENSOR_NONPROD: Y

C5601

. 22UF
i PLACE_NEAR=US000. Gl: 5MM
0201

1
2

R5640
2.8K

2 93 | SNg PPIVO SOGPU R P 1y

P1VO5S GPU CS N 201

SENSOR_NONPRCD: Y/

"

R5641
L 28K

293 I SNS PPIVO SOGPU R

e SENSOR_NONPROD: Y

'R5642

SENSOR_NONPRCD: Y/
R5643

2

SENSOR_NONPRQOD: Y
1 cs643
0.1k

| RC
SMC_ADC21
R5044
e TEE e

1%

SENSOR_NONPROD: Y
1 C5642
L 0,22UF

? 85

L_GND SMC AVSS 40 41 44 45 45

yaow
%

PLACE_NEAR=US000. B7: 5WM

PLACE_NEAR=US000. B7: 5WM

m m
1% 1
116w

- LF o

2 WELE

NO_XNET_CONNECTI ON=TRUE a0z

Current

= GAI N 357X

Sense / Filter

st wiow  NO_XNET_CONNECTI ON=TRUE

NOSTUFF
PLACE_NEAR=US000. B2: 5mm
R5610
1 4. 53K >

EDP: 46A

Vi non=3x1 0* (0. 2/ R8915) * R8912

81 46 a5 _=PP3V3 SO | SNS

SC70-5
\7¥>\ A

SENSOR_NONPROD:
CRI TI CAL 201

+ C5610

SENSOR NONP% ¥
us610

s OPA333DCK&A ~

GPUVCORE | QUT.

0. 1UF

SENSOR_NONPROD: Y
PLACE_NEAR=US000. B2: 5mm
R5618

4. 53K
1 2

1%
v vzow

GPUVOORE | NV sl %
2

SENSOR_NCONPRCD: Y

1 ENSOR_NONPROD:
Ro610 BT
1/ 16w 1 2

2402 w/tow

M- LF
202

= NO_XNET_CONNECTI ON=TRUE

Gai n:

3. 004x

1% SENSOR_NONPRCD: Y
1120w

Ve + C5618

201

GND_SMC_AVSS 45 41 44 45 a6

GND_SMC_AVSS .6 41 44 a5 as

»  SMC LCDBKLT | SENSE  gmmy «

| GOC

SMC_ADC15
SMC_GPUCCRE | SENSE __grymy 4

PLACE_NEAR=U5000. B2: 5mm

Toee

Debug Sensors

¢
C:S Appl e I nc.
@
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GPU PROXI M TY/ GPU DI E/ LEFT FI N STACK/ RI GHT FI N STACK

R54875O
o _=PP3V3_S0_GPUTHVENS 1 2 _PP3V3 SO GPUTHMSNS R
\AAY MHE@E?WBEB%Emn
Mf_f/ﬁ'\gv Ve levive =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
: wipps S o
NO_XNET_CONNECT! ON=TRUE DD L Ab 2 2 2
TXOD 58511 uUs850 B
GPU DI E TEMPERATURE 0. 0022“%__ EI\/C14:II.;;,:I A- Al A
&y 2 2| pp1 THERW / ADDR|_7___GPUTHVBNS THM L
CRI TI CAL T e:m GPU_TDI ODE N 31 ot ALERT*|,8  GPUTHVBNS _ALERT L
801 s GPUTHVBNS_D_P 4 |bp2/ DN SVDATA 9@ = Hi DA 13
BC84, H 2
-3 CRI TI CAL3 NO_XNET_CONNECTI ON=TRUE S Ipne/ DP3 SMCLK M&WSL@ a3
................. 1 1 G\D  THRM_PAD
"Pl'acement not e: ' 803 1 C5§252 1 B
' 0. 00 F 6 11
PLACE Q5801 ON TCP SI DE ' BCB4LGBINXXH ST e e e e e e ool ool ,
' CLOSE TO THE LEFT FIN STACK ' 3 2 0 , Pl acenent note: ,
"""""""" . GPUTHVENS D N o PLACE U5850 ON TOP S| DE UNDER THE GPU
9 . 3
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
I T -

Pl acenent note: , -

PLACE Q6803 ON BOTTOM SI DE NEAR RI GHT FI N STACK Wite Address: 0x98 e TP_TBT_THERM DP — TBT THER

L o o e a a2 e e @2 @2 @ @ @ @ @ @ = = = = = ! — =
Read Address: 0x99 -

PLACE_SI DE=TOP
NOSTUFF
'R5820

10K

DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY PLACE_NEAR=U2800. ACS: 2rm

1 2 23 TBT _THERMD N

R5870 l XWE820
o =PP3V3_S0_CPUTHMSNS 1 2 PP3V3_SO0_CPUTHVENS R . =
5§/§ M H:EE(IE*W BH:ES 5bmq1m 1 Use G\D pin Bl on U2800 for N Ileg
WSy VoUTAGESs 3V Cc5870
402 1 % Re871Y  |'R5872
o) 2 ¥ e 10K 10K
TMDOP DDR3 PROXI M TY TEMPERATURE Us870 0402 120 R
s DDR3THVENS D1_P EMC1414- A- Al A = Mab?z Z%QLW
PLACE_NEAR=US870. 2: 5mm b
CRI TI CAL 3 PLACE_NEAR=U5870. 3: 5mm 2{op1 THERM / ADDR L CPUTHIVENS THM L
e e e e e e ool 806 1 o %%’2827% 1 3| pna ALERT* |58 CPUTHVSNS ALERT L
Pl acenment note: | BC84B8BMXXH : oy — 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 & CPUTHVEBNS S *°
[R 402 5o/ DP3 svoLk |10 =1 2C CPUTHVMBNS_SCL a3
0s 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 XNET CONNEGT! ONTRUE PLACE U5870 ON TOP SI DE UNDER CPU
) ! L o o e e a2 a2 @2 @ =@ @ = = =
BC84, %xg CRI TI (8,‘?)L43 o 0028299 1
1 1 . —
BOB4%MXXH ST
SOT732-3 5y =
2
0s CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
'Placement note: | BLAGE-NEARELREYS: 4: 8
' PLACE (8802 ON TCP SIDE P,
' CLOSE TO BOARD EDGE ,Placenent note: ' ,
St s s s s s s s ! PLACE Q6804 ON TOP SIDE UNDER PCH .
L o o e e a2 a2 @2 @ =@ @ = = =
'
91 ZPP3V3 SO X2OTHVENS
1 cs823
o —L o Lo
TvOP : 2o il
uU5823 I 2402
TMP105 =
VCSP- 6
43 CEry—=12C X20THENS SDA Al
43 () =12C X29THVENS SO Bl CLCR' m CA;LERT_B;( NC
aNDS WRI TE ADDRESS: 0X92
o READ ADDRESS: 0X93
SYNC MASTER=CLEAN J45 SYNC DATE=04/26/ 2013
e
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:
L s s s s s s s s THE | NFORMATI ON CONTAI NED HEREI N | S THE
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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 4s =PP3V3_SO0_FAN LT

s FAN LT _PWM

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

NC

5

21 W 0
u zg}f\; ﬁe SOT- 563
SMC _FAN O_CTL 4 1370z
© D
\\iﬁ/

506
402

NOSTUFF

(SOOOO

Nex——QO

= 51850769

Ri ght Fan

s =PP5V_S0_FAN RT

o ae =PP3V3_S0_FAN RT

CRI TI CAL

2 T} SMC FAN 1_TACH

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

NCxE-O

52 e =PP3V3_S3_FAN CTL

04444

Nex O

= 51850769

5%

402

NOSTUFF

SYNC NVASTER=CLEAN J45 SYNC DATE=06/23/ 2013 A

"~ Fan Connectors
d} Appl e | nc. 051- 0675 | D
®
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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 | LPorLus 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> -— of 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 2402 2402 5402 58 53 79 40 13T LPC AD<3> P 131 5 o424 - SPI_ALT _CS L am o
53 49 [T SPI _ALT_MOSI - 15| 5 o8 o LPC SERI RO D s o
o 11¢q@yLPCPLUS_GPI O o= 00! | 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
e _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 EED SPI _| O<2> 1 2 SPIROM WP L
SPI : QUAD | %éi\%}//v PLACE_NEAR=R6101. 2: 5nm
R6131 MghF
> 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 N R S A
SPI: DUAL_I O M T TABLE
: = w SPI_MB CS L 1 4 CE* =
R6%02 . SPIROM WP L 32W CRITICAL SO[2 SPI_MB 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 ROV
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 NVASTER=CLEAN J45 SYNC DATE=04/26/ 2013

SPI ROM / LPC+SPI Conn.
051-0675 | D

d} Appl e I nc.
S 6.0.0
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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 -
VIR WrEE 7 b oroz
EPAV5E_AUDI O Arﬁ/-\u;g C6 RTIAL
BYPASS=U620T. HYZ- LI0-5 mm © 021]0"!' G %10&13
6218 * 6216 1 | os217 T T8
J1UF J1UF 2
>N * Mg ol R Gy * T
ar o 2 r i 2 A
0402 0402 0805- LLP- 1 GND_AUDI O CODEC 50 54
G\D_AUDI O CODEC 50 54
CRI TI CAL . .
BYPASS=U6201. N13: ML1: 5 mm
152u1F9 Co212 1
o~ ) o} _ Cho
54 50 __GND_AUDI O CODEC 1]]2 g 2] 2| £ 10 BYPASS=U6201. Al: A2: 5 MM
A -LLP- TR 3 i 2
2R BYPASS=U6201{ H12: H13: 5 nm oI s> g XTR CEom
XoR S g
0402 M N_LI NE_W DTH=0. 20MVi < > < G\D_AUDI O CODEC 50 54
_ o CODEC FLYP M N_NEGKCW DTH=0. 07
BYPASS=U6201. AB: Bgilmch N LI NE_ W DTFE0 200 L___vrer bac  H13 |yrer pac HPoUT_L| AL2 M N_ LI NE_W DTH=Q_ 3VM M N_NECK_\W DTH=Q_ 07MV AUD HP PORT L omysies
N REK W BTt o, 671 N_LI NE W DTH=0 3
C6222 1 M NNEGEW BTRRS. 0TI M N-NEGKW BTH-0 DSWVHP 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
- C4 - CRZ 1
[y 28 | FLyp 208 R sense_A1| L AUD TI PDET 1 am -
55 2 CODE B10 VFBGA SENSE_ 2| D12 AUD TI PDET 2 s
X5R C FLYN FLYN = <
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
C12 AUD CH HS G\D
or 0 __OND AUDLO OCDEC NIO |\ el N e Hs4 o MNLLNE W OTHEG Sg M N_NEGK_W OTEEQ 070 am s
MO || ner N L HS3_REF MUNLUNE W OTHEQ AMM M N NECK W OTHEQ 07084 AUD_HP_PORT REFUS ¢y se
P A L ASL L = Hsa_Rer| B12 AN LUNE WCTHED AMW M N NECK W OTHEQ 070 AUD HP PORT REFCH s
N9 111 NEl N R+ Hsl | N6 o3 CODEC HS MC P C6224
V3 V6 M NNECKW DTHE0 06MV
TP_AUD CODEC M CBIASI R LI NEI N_R- HSI N- 93 CODEC HS M C N 1UF M N_LI NE_W DTH=0. 3\M
- M N_NECK_W DTH=0. 06 MV 1 I I 2 M N_NECK_W DTH=0. 07MM HS M C P 3 03
L8 Yani]
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_B! 28y Sz MARESWBIES S e
TP_AUD CODEC M CBIAS2 R LS Im cBiAS2 L SENSE B2| D11 f Yany X
L | B2 GND AUDIQ CODEC w0 s b,
L Uluemaszr SENSE_Q 10%
SENsE_D| 13 | 3R
5450 __GND AUDI O CODEC N8 Im Nt L+ — 402 AUD_TYPEDET oo 5 =
M8 ImciNL_L- LI NeouT1_L+| E12 NC AUD LOL LP
[E13 NC AUD LOL LN
N7 v o Re LI NEQUT1_L
M Ima N R LI NeouT1_R+| F11 NC AUD LOL RP
F12
LI NEQUT1_R- NC AUD LOL RN
C6226 NS Ivarne_ L+ -
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
s4 50 __GND AUDI O CODEC 1|2 cooEc MaNe M v ane_ R LI NEQUT2_R+|_G12 AD L2 R P 52 93
I LI NEQUT2_R- | G183 AD L2 R N oD oo RT. SPKR AW. 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 o 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/\/%/1\/@ N1 |hsei AS FILT LI NEQUT3 Ri| 912 AU LGB R P
QUT3_| o = %
6 LI NEQUT3_R- [ 213 AUD LOB R N ~” RI. SUBWOOFER AVP. SIG SOURCE
120w — D
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
X5 tooa g g g 9 2 VREF_ADJ CODEC_VREE
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 5 2 2 iov
TANT- poL
0603- LLP 0805- LLP-1
G\D_AUDI O CODEC 5 54
PLACE XW6201 NEAR 5V SOURCE
L6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
XW6201 FERR: 22- 3 A0. 065- O b NEhLER Yy BTreg, sam U6200 M NhLAR LY ETreo. 2om
EY VOLTAGESSV TPET1748 VOLTAGESA. 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
M N _LINE W DTH0. 60V
N,NED_(,W DTH=0. 20MV 0201 CRITI CAL
VoLTAGESSY RZGZZEO 4V5 REG EN 4|en NR/ FB|2 4V5 NR
o1 54 51 _=PP3V3 SO AUDIO DI G AN Nds
NOSTUFF  s% GN\D CRI Tl CAL
R6207 v zow I_‘ 2 C6202 1
22K NASTER=CL EAN
o 70 10 0s s _PM SLP_S3 BUF L 1/\/\/\/2 201 1 06200 1 8201 XW6200 0. 01}#‘7:/“:: SYI\C” Lt TER=CL J45 SYNC DATE=04/ 26/ 2013]
5% —— 0. 1UF —— 1UF M 25V, CO:E
v zow T gxgzn o —F gézo 1 542 X5R- CEBM AUDI O C, AI\IALCI;
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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L6300
FERR- 22- OHM 1A- 0. 065- CHM

s _=PP1V5 SO AUDI O ER A Y L2

PP1V5_ SO _AUDI O DI G

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 353S4080

=PP3V3 SO AUDI O DI G 50 51 54 81

1 MU ATERLS Whon ASSUB20
VOLTAGE=1. 5V BYPASS= 1.E1:F1:5 mm - .
51:67%180 : : geigl 1 C6302 BYPASS=U62Q1. GL: F1: 5 MMy pass=U6201. KL: K3: 5|mm o o =PP3V3 SO AUDI O DI G 5o 51 54 a1
20% 32'30 0, LUF 1 C6303 (! C6304 C6305 (1!
X5R- 1 2 2 X7R CERM o 16V 0. 1UF p— 0. 1UF 10U
02 B¥PASS=U6201. J2: J1: 5 mm Baoe PASS=U6201. A7: E3: 5 nm
C6306 (! 1 C6307
- = 10U 0. 1UF
81 s4 51 so0 =PP3V3 S0 _AUDI O DI G 583" 2 2 10;/:/
jrages Ceru xR
01021 0201
'R6324
100K o Al =
o w 'R6325 S| o g 3] ¢
100K Q o o E
I -
220t 20w ° f\ oo
M
s s s s
%01
R6323 GPl C0_SPKR_SHUTDOM M lepl oo G %%30
4 Aok, PD 208 GPI OL H |epi o1 U6201 sPDI F ouT|. & CS4208 SPDI F_OUT 1 2 SPDIE QUT JACK o =
5% 83 54 SPKRCONN L | D H lepi o2 _ 5%
uSow CS4208- CRZR oM C_spaol N8 1w
" o35 )-SPKROOW R 1D & Pl o8 VFBGA DM C scLo| N2 NC DM C CLKO Mioz"
NESTUEF s> qmy DFET_OPENUS S lepi ot Dl G TAL -
10%%2 DFET_OPENCH <7 _lePi o SYM 2 OF 2 DM C_spa1[ N
M NC DM C CLK1
1
1 2 | oD = NC CS4208 GPQD @ lepon mMesa
1 120w NC CS4208_GPOL B9 |epor DM C_spaz| M
= 261 E2 DM C scLz2| L1 NC DM C CLK2
88 51 11 [T HDA BIT_CLK BCLK -
s 51 11 gy HDA SYNC E2 Isyne DM C_sDA3| K2 DM C_SDA3 Vo B
R6331 o5 51 CS4208 HDA SDOUTO R Dl |spi o DM C_scL3| L2
o 11 (ooT}—HDA SDINO N TP CS4208 HDA SDOUTL Cl lspi1 %7%32
D2 F6 DM C OLK3 R 1 2 DM C CLK3
1/Sz°gw | :g ’\’\ﬁ = /\/ly\/ oo s+ 83
" o
o 51 11 [Ty HDA SDOUT 201 oo Fe y'igw
403
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P1V05S0_SREF 4 |srer PHasg| 10 P1VO5S0 LL ’ : S PhOe S0 REG e 5 Vout = 1.05V
o . PCMOO63T- SM - “3 .
P1V05S0_VO 8 |vo LeaTe[ 15 M rCH SoheotROE Jl_ 15250955  VOLTAGEST.08V CR(':;'BC‘fgl 12A MAX QUTPUT ]
P1V0550 OCSET 7 jecser e nce nepecies0. 2 1. s 270U —"f = 300 kHz
= P1V05S0_PGOOD 9 |peooo (fg(?o%é AL case- 28
P1V05S0_RTN 2 |rTNn 3 4 5 2%;7’2__
P1VO5S0_FSEL 5 |FsEL 0 CRI TI CAL
R7605'| |'R7645 NO STUFF G\D__PGAD 1C7648
2.74K 2. 74K omesara s iom | 1o e o . L ~—270UF
17160 1 Qlﬁ‘,é" 02 0 B - 5 50%
b5, 2402 2. 208 —— %6 B4- SM
<Rb> <Rb> i( 2 E/é-zu\év
603 2
= P1VO5S0_CS P
C7:I‘.50(I)3é . : C7PBF05 : C7/O§198F 3 P1V05S0_CS N = B
% —— —— 5o p— (T R7641! 2
o[ | e | | T il XW,600 ok
P1V05S0 AGND 1582 %/{:?g‘ﬁ 7640
VKR WBTHES: 8 TR eunce seneurooo. 1 ] b5, [, 20,}81UF
iy
xrgir (1R7642
0402 1. 2K
A%y
(PCHVCCI OS0_ OCSFET) 2402
(PCHVCCI QS0 VO) —
OCP = R7641 x 8.5uA / R7640
OCP = 14.4A
SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013] A
e
1VO5V POVER SUPPLY
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Page Not es

PART NUMBER | QrY 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 PUACE N L7710, 2 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 CENEARE OCRI?:MCAL
R7700 Q7706 22UH- 20% 2. 4A- 0. 1050HM F‘QAE7FZ)I-0112_3 C7715, C7716 SHOULD BE PLACED M RRORED C7718, C7719 SHOULD BE PLACED M RRORED
CR Tl CAL 0. FDC63BAPZ_SBMS001 1 2 PPBUS SO LCDBKLT, PWR SW A NJK PPVOUT SO _LCDBKLT o s
F7700 SSOT6-F |6 DEMBO30C- SM = M m |>L Mﬁ;hﬂm& 35
3AMP- 32V- 467 5 AGE=7 TRUE DFLS2100 CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL AGE=S'
o =PPVIN SO_LCDBKLT 1 2 PPBUS SO LCDBKLT FUSED PWR 4 r‘“} > A 9771%1 . g717u;1:2 ST eoe . Cr718 o716 | crris . 719 e
Ni TH=0. 25 MM 3 M p— N . p— 2. 2UF p— 2. 2UF p— 2. 2UF p— 2. 2UF :— 1000PF
603-FF Reetr! 6V %li 1 i T W — — ~ ~ i —
0603 o oYY o o1 Baos
'R7701
s @nlSNS LCDBKLT P 4 80. 6K I
;;iUW PLACE_NEAR=D7701. K: 3MM PLACE_NEAR=D7701. K: 3MM PLACE_NEAR=R7708. 1: 5MM
0 15 | SNS LCDBKLT N 2 PLACE_NEAR=D7701. K: 5MM PLACE_NEAR=D7701. K: 5MM
E PLACE_NEAR=L7710. 2: 3MWM 5
LCDBKLT EN L
CRI TI CAL
=PP5V_S0_BKLTCTRL o — 701
P | e
R77431 'R7744 K WBHHES 5 1T
% R7708*
N{: %}E\é’ VOL TAGE=5V ik 18. %5
AR VRS Brees: 4 Wi
PP5V_SO_BKLT VDDA 5,
1
PP5V_S0_BKLT] VDDD R7703
1R7702 PR BFHES: 2 %’%16
Cc7 740 1 1C774 % 424 A
1%1‘5 - L TuF 2402 R7709
% '\gv i( g’z T, i( }Z) 150K
Yoo
402 482- BKL_FET CNTL YW
< GND_BKLT_SGND © M N-RERR-W BFHHES: 85™n 022
w| = DI DT=TRUE
R7740 g g L
1M
50w u7701 o o2 =PP5V_S0_BKLTCTRL
¥ N BKL_SW
2201 LPg548B1SQ - 03 g WHITEZ 50
002 _=PP5V_SO_BKLTCTRL BKLT_SD 11 |gp sw 2 BrNre : NOSTUFF NOSTUFF
(PPBUS_SO_BKLT _PWR R) 9 |vsense N swl R7760" 'R7761
(PPBUS_SO_BKLT_PWR F) 10 |ysense P Bl 21 BKL_FB 4. 75§ §%7K
4
Cr7501 |+ C7751 R7742 BKLT_SENSE_OUT 19 fsense oot ” BKLT: ENG vz o
£§°f - T i v o 7 > LCD BKLT_EN 1 ’\/g/\,z BKLT EN R 17 | en 1seT_keve = BKLT | SET KEYB R1707%3 ’ ’
20508 2 2 %352 3% NO STUFF 12 | pwkeve  kevei| 13 BKLT KEYB1 110.2, KBDBKLT RETURNL ., 4 » BKLT SCL R |
14 7 .
. GND_LCDBKLT_SGAD oy _|NGrraz2 15 [sq (1py  <EVER L BKLT KEYB2 980 BrLT: ENG TRECR %5 « BKLT_SDA R
NCS 2 16 | spa (1P sve| 6 402
c7 ;%':ZF STUPE ’ gg 10¢ C(RI :’DI caLF?E ?1707%21 KBDBKLT RETURN2
w2 GND BKLT D _ 2 6
1UF R7752 N SN 35334159 19-1lg>\;, W NRERRW BHES: 35™Wa
2 Hl BKLT FLT RC 1 ,\5,\0; 2 R7Z47 o i
10% NOSTEE 1 5?gow w0 SMC SYS KBDLED 1 2 BKLT_PWW KEYB 55004 IR7741
SR, [{2 1 v |, %%75}%# gg292% THM 31. 6K
1|l2  BKLT FLT 053801 S3PE Y I P Y WO
b 3%, SR §f 2 oy BKLT FB2
1% NOSTUFF o 2 B9, 0o q @E%rmmng—w
4032 R7753 = - « _GND BKLT SGND NG\ PTH=0. 25 W 2
, 100K, VDDA VDDD R7757 XWF'720
¥V U7750 BKLT_SDA R 1 2 __BKLT_SDA XWL 700 - :
NOSTUEE 1w IS 62 Y, ) SM 5 KBDBKLT SW | | PLACE_NEAR=D7720. K: 2MV
201 1720w 1 562 W DTH=0. 25 MM
R7 55 w B d R7758 U M RN BTS2 |
o 1 o1 @—Ww ESS 3%t 2 AUTET BKLT SCL_R 0 BKLT SCL GND_BKLT SGND
BKLT SYNC 8 | syne D_I sa_ = . A 2 2 = - 1C7726 |1 C7727
LCD BKLT PWssor x O\ ne LCD BKLT PWWMIR 7 |pw 5 cum| 24 Z6w BKLTENG = Vol TAGE 0V S{/QUF S{/QUF
— aurz| 23 0201 2 g 2 g
Br 8L BKLT EN R JERRY 101EN M gy 22 BKL_| SENL 1292,  LED RETURN 1 o . 15251701 37180572 0805 0805
_ 0 BKL_1_SDA 5lsoa O 25 o - CRI TI CAL
=12C BKL_1 SDA:§°§°11 /_: /_i/E\ 2 MI BKL 1_SCL 6 lea S ouT4 NZNECKCW DTH=0: 20 nm | 0.1% N-NECK-W DTH=0. 20 mm CRI TI CAL
R 0 2 BKLT | SET LCD 17 ég gt 12 BKLT: ENG 402 10UH-20% 1. 4A- 0. 170HM DSC7D-712230 = PPVOUT_SO_KBDBKLT 4 &
=12C BKL_1_SCL 5% 2 M ISET g ot Rr718 A Il>‘|LK MNRECR W | 35
14 - BKL_| SEN2 A2, LED RETURN 2 =
NCx= NC —M-N—mmg—nz,—’\A/\/—m-N—mmmsg?s—@ ore
NCX22{ ne thls_;;s(;élgg N-RECR-W DTHE0; 30" m el % N-RECR-W DTHE0; 38 mm RB160M 60G 1C77 1 7U 4 |1 C770%8F
16 | ne p— pu—
‘RI754 ne 8 l THRM & BK&;?E:I’.\E é \F/? 2 é Qé’) 2 g(SI\F/? CERM
27. 4K 6 PAD N0 3 ] 0485 0485 046
/6w 8 P P s BKL_| SEN3 L 2 LED RETURN 3 o o
25\140:-2“ -~ N N M H;EEPE:W ; E}; gO”Wm 1/]5V\? 1% M H;EE(‘E:W ; EH % mm C7720, C7721 SHOULD BE PLACED M RRORED J_ C7723, C7724 SHOULD BE PLACED M RRORED
R7 71%E1 BKLT: ENG 02 = =
K R7720
oy XWr701 BKL_| SEN4 A2, LED RETURN 4 o 6
21l LcoekT D1 o > M RERESRYBIFES: 20" [/, & o MREREDRWBHES 25 7R
— %8_%%}“ B2 BKLTENG SYNC MASTER=CLEAN J45 SYNC DATE=04] 26/ 2013
£ VOLTAGE=0V R7721 T - -
1 BKL_| SEN5 AR LED RETURN & e LCD/ KBD Backl i ght Dri ver
— . mm .
\n - .20 nm 0.1% \n - . mm 051- 0675 D
1/ 16W
BT s d} Appl e Inc m
R7722 6.0.0
BKL_| SE A2, LED RETURN o o2 NOTI CE OF PROPRI ETARY PROPERTY:
CLITNEZ € 0.1% \y - . mn THEIV\FOR’MAICNCCNTAINED}-EREINISTHE
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1.5V SO Regul at or
1. 05V SUS LDO

o _=PP3V3_S5_P1V5S0
Lynx Point-H requires JTAG pull -ups to be powered at 1.05V in SUS.

CRI TI CAL Pul | -ups (3) nust be 51 ohnms to support XDP (not required in production).
1 1C7850 70mA is required to support pull-ups. Alternative is strong voltage
N = @%F di viders (200/100) to 3.3V SUS, which burns 100mWin all S-states.
u7810 2 & CRLTI CAL
| SL8009B M L7870 R
DFN 2. 2UH3A =PP1V5_S0_REG ., -
o > =P1V5S0_EN 2leN CRI TI CAL Lx|8 P1V5S0 SW - 1( Y Y 2 Vout = 1.508V Tégg&%s
3 6 WD mm PCVB042T- | HLP1616BZ . _
o @om—PLY5S0_PGOOD POR VFB| BVTCHNRDE= TRUE C7876 1 'R7880 Max Current = 1.5A o =PP3V3 SUS P1VO5SUSLDO alor ns SON —PP1V05 SUS LDO .,
=l F 12 27RE — 2 10K Freq = 1. 6MZ ol s Vout = 1.05V
e ggﬁmz 5-F CRI Tl CAL Max Current = 0. 35A
7 9 0402-1 2<Ra> 1 871 3 |EN ’\K:Zﬁ(NC
P1V5S0_FB LY XDP_PCH . XDP_PCH
T )%( g&, C78149 1__ (ZND 25 _i C78L_J4F1
'R7881  |” G o) == foff)
b\ S &
T & %55
il
2
<Rb> 1 -
Vout = 0.8V * (1 + Ra/ Rb)L
SYNC VASTER=CLEAN J45 SYNC DATE=04/ 267 2013

TTILE
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M
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3.3V S4 FET .
@000 EDP is per J45 Power Budget rev5 3.3V SUS FET ORI TI CAL
SI'A413D0
CRI TI CAL  scro-6L 37650945 5%31%8]
« =PP3V3_S4_P3V3SAFET s pals
T o0\ - =PP3V3_S4 FET ., «» =PP3V3_S5_ P3V3SUSFET ~
1271 T[]0\ - =PP3V3_SUS_FET ,,
C8009 To 121
%BOOZ 0. 033UF — 3.3V S4 FET R8022" C8021 : .
DMNSLOGVIK: 7 I . Q002 ok 100K 0.033UF —— < 3.3V SUS FET
Rsooéuz C8000 MOSFET Si A427 DIVN5S L ES%ITKS-GZ_] i w o .
0. 01UF i -
2 P3V3SA EN.WA - P3V3S3 S4 e CHANNEL P- TYPE 8V/ 5V R8020 8020 NOSPET SiAa27
o ODwsie | o AN RDS( ON) 26 nohm @. 8V s [G st P3V3sus ENALZK - P3V3SUS SS L CHANNEL P- TYPE 8V/ 5V
b s G LOADI NG 1.3 A (EDP) SSD_PWR EN: GPI & mo-—=P3V3SUS EN e ;I‘;‘!Vm ROS(ON 26 _mohm @. 8V
R8873 Vs 7 oo LOADI NG 0.5 A (EDP)
010 L
3.3V S3 FET BOLO w1 _SSD_PWR_EN LAAE 2 2y % Ss LA e, 2 om
CRI Tl CAL - . FET
. =PP3V3_S3_P3V3S3FET B SSD_PWR_EN: SO 8070
) S ll illo - =PP3V3_S3_FET . R8874 S| 7615DN
wrmes PM SLP_S3_BUF L . 2 PR 12120 _
R8012: C8011 . G201 1/ 20W5%” W | . =PP3V3_S5_P3V3S0S\y SSD B —=PP3V3_S0SW SSD R
D2 |1 ark 0033 —— 2 3.3V S3 FET =] :
Ce00cie 3 s o . i I'T 3.3V S0 SSD FET
A 0z <02 MOSFET Si A427 R8072* 8071 * 0
R8010 O OLUF a7k 0. 033UF ——
1[6% sk P3V3S3 EN L ARA - P3V3S3_SS L CHANNEL P- TYPE 8V/ 5V MZ%BZB% Sk st B . MOSFET S 7615DN
o =P EN e 3 RDS( ON) 26 nthm @. 8V orNLg0EH- 3 i R807602 (?80017 LS?: CHANNEL P- TYPE 20V/ 12V
M LF o cer . RDS( ON) 5.5 nChm @. 5V
| = oo LOADI NG 1.1 A (EDP) s P3V3 SSD EN L m P3V3 SSD SS : H d LOADI NG 5 A (EDP)
5V S3 FET Q8050 «|_SSD_PWR_FET_EN : e 1%
SI A427DJ Yot Mooz
=PP5V_S4_P5VS3FET T ey =
) T m 0\ - =PP5V_S3 FET ., @ TLCA
R8052* C8051 - :Lil 5.0V SO FET .51 7615DN
?052 Dls 200K 0.033UF —— o 5V S3 FET R =PP5V_SO_FET .,
DWN5LO6VK- 7 = T
Essorsss_l e o . o= P YVET: «.=PP5V_S4_ P5VSOFET  — v
: R8050 G8050 71T 5.0V SO FET
2 [6¥sh PSVS3 EN L. AN P5VS3_SS L CHANNEL P~ TYPE 8V/ 5V R89762 %89%!1: : -
o m—=P5VS3 EN o 1T RDS(ON) 26 nOhm @. 8V 0K CI2UF L - MOSFET S| 7615DN
"okt 7 oo LOADI NG 0.3 A (EDP) el 1 8060 CHANNEL P- TYPE 20V/ 12V
= 1.35v S3/ FET R?géo 0. 47UF RDS( ON) 5.5 MOHM @. 5V
) s3/ S0 P5V0S0_EN L AN P5V0S0_SS H LOADI NG 2.8 A (EDP)
» =PP5V_S5_P1V35S3RSOFET 10%
' 052 | b
62208 1L - 1.35V S3/S0 FET DV\SL EXT'.‘;GZ_]:
e /s =PPVI N_S3_P1V35S3RS0_FET H
202 UsS001 I nteg. MOSFE[T SLG5AP1438V s
= SLG5AP1438V CHANNEL N- TYPE . —P5VSO EN s[c st
P1V35CPU_SLEW CTL 7 [cap CTR'IDFTNI caL D2 RDS( ON) 9.6 mohm m L
o CPUVDDQ EN 2 5 = CRI Tl CAL
™ > s LOADI NG 4.8 A (EDP) 3.3V SO GPU FET Q8090
0.5180F 1L e S Ra1300
Slewrate : 10% © _ SC70- 5L =PP3V3_SO0GPU FET . o
0.8V/ s = 19.75nF }237‘[ o =PP3V3_GPU P3V3GPUFET — m . [
= = XVB005 a7 3.3V S0 GPU FET
. =PP1V35_S3RS0_FET L &3 2 =PP1V35_S3RSO_FET_| SNS ., R809?2! 8091 1| Jo vesrer s a2t
| NC | SNS CPUDDRN a6 %}E\? X6S- 1?;;2—— o CHANNEL P-TYPE 8V/ 5V
2 m
NC | SNS CPUDDRP g .. 2 R8090 8090 RO 20 ren @ 8
3.3V SO GPU M SC FET Q8080 & P3V3GPU EN L 1 AAA 2 P3V3GPU_SS 102 LoD NG 0.6A (EDP)
CRITI (.“ALSI e 18w 1'8%
SC70- 6L — =
« =PP3V3_GPU M SC P3V3GPUM SCFET < —=PP3V3 SOGPU M SC_FET B092 s fob" X7 CERM
1« ™0\ - DFNL006HA-3 | Kk
l&l 3.3V SO M SC GPU FET SYM_VER 2 —
1 11 T o =P3V. EN |
R8082 %3897?5 € 5 — s pa27 > =P3V3GPY o
Mtlg\% CEFWPXKgg 2 . CHANNEL P-TYPE 8V/ 5V UB030
b5, 4 c8080 RoS( 0N 26 nohm @. 8v
R80K80 0. O1UF Par t TPS22924C
P3V3GPU_M SC EM}‘A 2 P3V3GPU_M SC| S§| | 2 Lo e 0. 11A (EDR) =+ . i
) 5% AN 3.3V SO Switch Type Load Switch
082 ok i Xmi_%v"m R(on) 18.5 nthm Typ
DVN32E2LFB4 | H 40 Babs APN 35382741 @2.5V 25. 8 nthm Max
DFN1006H4-3 | Kh U8030
SYWMLVER2 || «=PP3V3_S0_P3V3SOFET TPSgS%924 =PP3V3_S0_FET .,
A2 AL Max Current = 2A
S B2 IMIN  vout([BL
=P3V3S0_EN o SRTHCAL
= i N a0 SYNG MAGSTER=CLEAN JA45 SYNC DATE=04/ 26/ 2013
o Power FETs
C801%9i_ d} Appl e I nc. 051- 0675 ID
10% ——
630 (<] 6.0.0
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Power St ate Debug LEDs Mobi |l e System Power State Table
(For devel opnment only) State SMC_ADAPTER EN | SMC_PM G2_ENABLE | SMC_ S4_WAKESRC EN |Pm sLP sus L | PmsLp ss L | Pusip sa L | Pwmsip sa L
Aun (50) X 1 1 1 1 1 1 S3 ENABLE
Sleep (S3AC) 1 1 1 1 1 1 0 5 65 40 37 1o PM SLP S4 L
Sl eep (S3) 0 1 1 1 1 1 0 e e ™
DBGLED Doep Sl cep (d54A0) T T T 0 0 0 0 'R8111 |['R8112 (['R8113 |'R8114
1R8193 Deep Sl eop (459 0 T T ) ) ) ) PM SLP_S4_L: 100K pul | down in PCH page gn'/ulK (5)% (5)% §%3K
20K Deep Sl eep (dSSAC) 1 1 0 0 0 0 0 ’%lﬁ\év ’%lﬁ\év ’%uaév Mzzuw
2oow Deep Sl eep (dSs) 0 1 0 0 0 0 0 2402 2402 2402 5201
¥ Siery o (@S| Togore 3FE 5 5 5 5 5 5 ALACE_NEAREUTA00. 1616 PLACE NEAR-GHO12. 1 6| PLACE NEAR-GHOS2. 2: 680 | PLAGE NEARS34601 17 10w
2 Battory Of (G3Hor) T 0 0 0 0 0 0 TPAD_VBUS_EN o
P5VS3 EN — =P5VS3_EN oo o
P3Vv3S3 EN _ — =P3V3S3 EN wmmy
W GREEN: SEMCD- 2MA- 2. 65V DDRREG EN _ — =DDRREG EN oy
= 165 _=PP: PWRCTL PLACE_NEAR-L7400. 16 6} PLAGE NEAREGB012. 1 6rm | PLAGE NEAREGHOS?. 2: 01| B REe 48017 IO -
Ekﬁ%pih%sﬁ?&w o e 33 Sb S4 Power Enable TURE"| NOSTURE"| NO STURF

BYPASS=LBLT0. 6: 3: 2. 31 +C8110 |- C8112 | C8113 (1 C8114

C8170 |  PMSLP_SS_L:100K pull down on PCH page ug170 ; 0, 47UF ——9 47UF == 0. 47UF —— 0 47UF

: > 1?8@“ T [nat PM SLP S5 L 2 ZOA#IB_Q\{ClGSZ K 2402 MAKE_BASE=TRUE 2 E:g%\hﬁ X5R m? X5R 2 E:g%\r\ﬁ X5R 2 %g%\r\ﬁ X5R

R 2 46 S4 PVWR EN P5VS4 EN — =P5VS$4 60 J_
4140 (TR SMC S4 WAKESRC EN 1 = = L
2 c¥ sk, P5VS4_EN D L

.. S4 PVR EN = L SO ENABLE PM SLP_S3_BUF, L o>

53 75 65 20 57 33 22 12 _PM SLP_S4_L | B
53 79 70 5 o4 50 PM_SLP_S3_BUF_L o1 s =PP P L
BYPASS=UB180. 5: 3: 2. 3nm PLACE_NEAR=CH052. 5: 6nm
C81801 MC74VHCLIGO8 o (PM SLP_S3_BUF L) ‘R8186 ‘R8187
0. 1uF 5 SCTO-HE 20K 0
%8% 2 : No STUFF ?l%law ?l%lﬁw
i ,lus180¢ ‘R8180 62tF 462
= 130K Z08185 'R8185 ’ :
R8178 3 ’%uaév 5o MAKE BASE=TRUE _
CPUVCORE ENABLE A PM SLP S3 L 1400 by sip a3 R L L5 S BAT54XV2T1 yg Loy VAKE. BASELTRUE $5VS0_EN — =P5VS0_EN oD -
m — - V' V'V —NARE_BASES P! 4 —
53 65 40 10 18 -’%%EBS)(EEH%\&R@ — CPUVR VR ON oD - Ve 2 R% %038 2 e earUrono, s 3Y3S0_P1VE_SO_EN — =P3V3S0_EN o -
Moz = P1VO5_EN D, I
PM_SLP_S3_L: 100K pul | down in PCH page PLACE NEAR-RB138. 1. 6rm — =P1V5S0_EN o s
%4’532‘” $B1V05S0 EN — =P1V05S0_EN o @
=PP5V_S0_VMON 3.3V S Enabl e o — =PBUSVSEI EN s PLACE_NEAR=RB185. 2: 6mm - 1C8186 1"85851%"‘;@052 5:6mm
_S0_ _— =
2 PM SLP SUS L, . =P3V3SUS_EN o 1 C8185 - 0. 68UF —L_ 0. 68UF
: : BASES — =DCl NVSENS_EN —=TBT_SO_EN oD > = = %5 S2UF 2 % T, %
.. =PP3V3_S5_VMON SO Rail PGOOD (BJT Version) = “ - 2 G2V QERM 2 cBRm
PM_SLP_SUS_L: 100K pul | down on PCH page PLACE NEAR-U7600. 3 NO STUFF
ALL_SYS PWRGD 16 19 40 05 03 i
153 3.3V SUS Det ect S5 Rail Enabl es & PGOOD
' o s =PP3V3_S5_PWRCTL » =PP3V42_ G3H PWRCTL
Y 8150 4 PLACE_NEAR=U7501. 21: 7nm -
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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

EG RAI L1_EN

EG RAI L2_EN

EG RAI L3_EN

P3V3GPU_EN

P1VBGPU_EN

=P3V3GPU M SC_EN .

— =P3V3GPU_EN
=TRUE 1; = oD ©

=P1V8GPU_EN

4

= WKE_BASESTRUE
GPUVCORE_EN

|
.

=GPUVCORE_EN

EG RAI L4_EN

EG RAI L5_EN

= VARE BASESTRUE — — oD
P1V35GPUFB_EN =P1V35FB_EN

— VAKE_BASE=TRUE

P1VO5_SOGPU EN_  =P1V05_GPU_EN

=TRUE

NOTE: 1V8 MAY NOT BE REQUI RED FOR KEPLER | F THERE |'S NO LVDS

PEG R2D_P<0>

68 86

1R8210
82
ié%ovv
5201

NCSTUFREG RoD N<O>

68 86

PEG R2D _P<3>

68 86

'R8213
82

NOSTURbEG RoD N<3>

68 86

PEG R2D_P<5>

68 86

1R8215
8
ié%ovv
5201

NCSTUFREG RoD Ne5>

68 86

PEG R2D _P<7>

68 86

'R8217
82

NOSTUREG RoD_ N<7>

68 86

PLACE R8210 - R8217 CLOSE TO U8000

PCI E TEST STRUCTURES (FOR LAB USE)

PEG D2R _P<0>

68 82 86

'R8220
2

80
gé%ovv
2 1
NCSTUFbEG ppR_N<0>

68 82 86

PLACE R8220 -

PEG D2R_P<4>

68 82 86

'R8224
8
ow

2201
NOSTUFI5

EG D2R_N<4>

68 82 86

PEG D2R P<7>

68 82 86

'R8227
2

80
gé%ovv
2201
NOSTUFF

PEG D2R N<7>

68 82 86

R8227 CLOSE TO U1000

EXT GPU PWRGD Pul | up
=PP3V3_S0_PWRCTL

'R8200'R8201'R8202
100K 5 100K "} 100K

o o oy =PP3V3_SOGPU FEL  GPU PGOODI P

o2 lcoory) .
TR —=—FUE o

" mm>—CGBUVCORE PGOOD —  GPU_PGOOD3 7
2 =TRUE = issipd

»mo—CGBUFB POOD  —  GPU_PGOOD4 7
= =TRUE e ieuind

" P1V05 SOGPU PGOOD PM ALL_GPU PGOOD 7
D ——WAKE BASESTRUE —— — o83

NOTE: NO PU ON 3V3 AND 1V8 PGOODS SI NCE THEY ARE SYNTHETI C.
NOTE 2: CHECK IF 1V8 | S READ AS LOG C HI GH BY GMUX
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LCD PANEL

| NTERFACE ( eDP)

CRI TI CAL
J_ 20525- 130E- 01
L F- RT- SM
s | caag : 8395 a5
— ¥.0.1PF — ¥.0.1PF — ¥.0.1pF
2 %&CERM 2 %&CERM 2 %&CERM i —
980 980 980 93 62 _PPVOUT SO LCDBKLT Lo
O
s3 52 _LED RETURN 6 31
s3 52 _LED RETURN 5 o
3 52 _LED RETURN 4 DS
s3 52 _LED RETURN 3 516
s3 52 _LED RETURN 2 15
93 62 _LED RETURN 1 0 e ly
LCD HPD R8300 1 2 83 67 LCD HPD CONN 9
™ NN 570w 3 0201 10 O
83 79 62 (OO} LCD FSS o
04 86 79 DP | NT_AUXCH C P C8328 K 04 86 83 67 DP_| NT_AUX P S DY
0.10F 13y 350, 94 85 83 67 DP_| NT_AUX_N 2| g
94 86 79 DP_| NT_Al N 2 N B1s
0.1k 138 e 350 ELH DS
150HM 100MA- 8. 5GHZ 12 O
o4 8 79 [Ty DP_INT_ M. C P<0> C8320 R 94 86 DP_INT M__F _P<0> SRz 3 04 86 83 67 DP_| NT M. P<0> o)
T EIER Tov CRITTCAL  \AA NS 1715
- XoR CERM 0201 FL8300 P
— O
o4 90 75 [T DP_INT M. C N<0> CB8321 e 04 86 DP_INT_ M__F_N<O> 1o 2 04 86 83 67 DP_| NT M. N<O> 915
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DLPONS 21
o4 8 79 [T DP_INT_M._C P<i> C8322 e oiss DP INT M F P<1> 4 S 2 3 04 86 83 67 DP I NT M. P<1> o}
| 0% 16V AAANS ORI TT CAL 2 15
0. 1UF XoR. ceRM 0201 FL8301 >3
LCD PWR EN e O
T D o067 DB LNI M. CNel> C8323 i l|: o DPINT M F Nel> 10 2 94 56 83 o7 DP_INT_M_N<1> 2a [
0.10F T B2, 150HV 100MA- 8. 5GHZ Z 1o
DLPONS 26
04 56 79 [Iy—DP_INT M. C P<2> C8324 N 91 86 DP INT M. F P<2> 4 SR 2 94 86 83 67 DP I NT M. P<2> > 1°
| [o% 16V CRITI CAL OW o
0. 1UF SR CERM 0201 FL8302 28
—— O
54 56 79 [T DP_INT_ M. C N<2> C8325 K 94 86 DP_INT M__F N<2> 1YY Y L2 04 86 83 67 DP | NT M. N<2> 2|5
| | 10% 16V 30
0. 1UF XoR. ceRM 0201 o
150HVt 100VA- 8. 5GHZ
DLPONS —
a4 86 70 DP INT M_C P<3> C8326 e 9185 DP INT M F P<3> 4 s 3 94 85 83 67 DP INT M. P<3> 33
™ o]
T EIER 16V A AAAS CRI TT CAL 34
- XoR CERM 0201 FL8303 o
o 35
94 56 79 [T DP_INT M_C N<3> CB327 e 04 86 DP_INT M__F N<3> 1o 2 04 86 83 67 DP_| NT M. N<3> % O
ORI TI CAL 0.1F D& 3 cRimca P
O
us300 R TI CAL 38
FPF1009 L8300 w 1°
MFET- 2X2- 81 N
Jon X\8320 FERR: 220- GHY w0
a1 =PP5V_S0_LCD 2lVIN 1 VOUT 1|2 PP5VR3V3 SW LCD | SNS 1 % 2 PP5VR3V3 SWLCD UF : : 53 PPSVR3V3 SW LCD 41 o
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a6 68 66 __PEG R2D P<0> N2 | PEX_RXO PEX_TXO[ AKI4 o PEGD2R CP<0> s
a6 68 66 — PEG R2D N<O> M2 PEX_RX0* PEX_TX0* (14 g  PEG DPR C N<O> 4o 00
Signal aliases required by this page: -
(None)
BaM opt ons provi ded by thi's page 6 65 __PEG R2D P<1> N4 | PEX_RX1 PEX_Tx1[ AHL4 PEG D2R C P<1> o5 86
- s o _PEG ROD Nel> > 2] pex R PEX TX1* A PEG 2R G ME1> s
C8420 0. 22UF s 65 __PEG R2D P<2> - P14 | PEX_RX2 PEX_Tx2| AK15 PEG D2R C P<2> 65 86
PE( D P<0> 1 2 PE( D _P<0> = = BT il ——
s6 52 [ry—PEG R2D € P<0 oD VO D=TRUE I I s e R P2 o0 08 86 s 65 __PEG R2D N<2> ; APL5 | pEX_RX2* PEX_Tx2* (N1 g PEG D2R C N<2> 556
. 22UF
o6 o2 [ry—PEG R2D C N<O> ©8421 0.22U0F , ), PEG R2D N<O> 56 6 56
GND_VO D=TRUE | [~ 207 & 3V XG5 CeRmT 0701
C8422 0.22UF o 63 o5 __PEG R2D P<3> NS | PEX_RX3 PEX_Tx3| AL16 PEG D2R C P<3> o 86
PEG R2D C P<1 1 2 PEG R2D P<1 v AN T TSl —
86 82 =1= I s s R Pel> o8 86 6 o8 66 _ PEG R2D N<3> o M5 | pex Rxa* PEX_TX3* |K16 PEG D2R C N<3> 68 86
2 - - - p——ep—— 2 R L ARSr
o 52 [T PEG R2D C N<1> 8423 0.22UF |2 PEG R2D N<1> 68 86
GND VO D=TRUE | [20% & 3V XG5 CERM UZ0T
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" 22UF _—
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0. 22UF
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o 68 CND VO D=TRUE | [70% 53V 55 CerRir 0707 D o o2 0 NCx———q =% — P—XNC
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4‘31va(? ZD:ZLELE I PP3V3_GPU_PEX_PLL_HVDD
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Wre-to-Board (M cro-coax) Connector
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BEAD- PROBE USB3_EXTB_R2D C P C9501 1|2 @D VADTRE v o g USB EXTB N 2o
o 0. 1UF | [ T0% T6V X5R CERM 0201 315
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o LCD MUX SEL @ | pa4s TMOL/ PWMLZBI TOMEYI 2 P95/ | RQL4* | &4 DP B CA DET BUF 7 DRMSK XTAL Mos” < U9600 < s | ooc ke HPDIN| 1 DPMUX HPD PD 1 A AN 2 C
TP DPMUX UC P45 B2 | pas/ PyWIBE/ TOMDKI 2/ TOMVD! 2 Poe/ EXCL| F4 TP_DPMUX UC P96 S raS800, & = NCx—2 boe-ctie e J_
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0 ™ o o= DPMUX_UC TX P50/ FTXD STAL A3 vz HL DPMUX_UC M2 7o @
o 7o DPMUX F3 | p51/ FRXD DEMX_UC o o AL M T TABLE 79 g LOD MUX SEL AL | Gpy SEL DDC_AUX_SEL
TP DPMUX UC P52 E4 | P52/ scLo 2. 505, Do sy—2EMIX UC EXT. ’ EXTAL - E3 DPMUX. UG M LD MUX EN 87 | s
DPMUX_UC_XTAL_R | zone. sem sz socsn DPMUX: HOCO NV - 7 "y q g g
B d
DPMUX: XTAL ¢ oevux xTAL ROE50* RN =3 @ 15|y
9640 1| [+ |* C9641 1ok 83883 ¢ NC 888
15PF —L15pF uak
5% j—
CONNECT |1 2C TO LCD BKLT I C 55600 2T 28 T E i SRR = T
o —
s =1 2C_DPMUX_UC_SDA N3 | pAO/ KINB*/ SDAL  RAF2113NLG PEO/EXExcL| KL g DPMUX UC CLK32K 4 0201 o201 - _—
- o @-—=!2C DPMUX_UC SCL NL | pa1/ KI No*/ sCL1 TLP- 145V PEL/ETO IS g DPMIXUCTCK o l DPMUX UC PULL- DONNS NOSTUFE
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:': TrE PCIE_WAKE L 12 %3 35 00 > _tme LPC PWRDWN L 12 20 10 10 e AUD CONN SLEEVE XW___ 4Xso s me  XDP CPU PREQ L Ve
> 1mE PP3V3 S3RS4 BT F - > e LPC SERIRQ 1240 4 D——=E ﬁD”S MC > me  XOP CPU PROY L o 10 00
> TRE PP3V3 WAN s a = TRE PMCKRUN L 12 40 40 e 2x &b o> me  PMRSVRST L 12 6 o8
[ TRUE USB BT _CONN_N 33 87 [ TRUE PP5V_S0 81 83 = 16601 B [ TRUE PM PCH PWROK 12 19 88
> __TmE USB BT CON P oo = 1mE SMC RESET L 1041 49 50 L [ e PM SYSRST L 12 19 10 59
> e WFI_EVENT L 0w > ImE SMCROVMBOOT .. D e Pw s o o> me  CPU CFGea> e e
TRUE _GND 4X TRUE__SMC RX L 40 41 a0 = LEUE oL 89 08 IRE PP1V05_S0 "
- = e SMC TCK o [ TRE m g 2% sa = . ®
J4002 - Canera D> m=e  SMC TDI w0 4149 —=e— 2 51 50 me 2% G\D
M PI_CLK CONN N e— g% $£ RO £ i
TRUE 36 91 [— TRUE 40 a1 49 -
TRE __MPI_CLK CONN P 36 o1 > e SMC TX L 10 41 49 J6602 - L speaker
CAM SENSOR WAKE L_CONN__ > 1rE SPI ROV USE M.B 14 40 > mE ggimmz t 1D - -
= TmE MPI_DATA CONN N o = e SPl_ALT OK w e T ar e Power Sequence
>___1mE MPI_DATA CONN P oo > tmEe SPlL_ AT CS L w0 >——=E = L S 52 54 92 o NGRS swe oveer L 2000 a1
=t TRUE =12C ALS SDA 36 43 =t TrRUE ___SPI_ALT M SO 0 = SPKN oL b o2 5498 ey IRHE PM_DSW PWRGD 12 40 88
- IRUE 52 54 93
=t TRUE _=12C ALS SCL 3 43 s TRUE__SPI _ALT_MOSI 0 = D >—=E ALL_SYS_PWRGD 18 19 40 65
=t TrRUE 1 2C CAM SCK 35 3 = TRUE__TP_SMC MD1 0 EE & D= PM PCH SYS PWROK 12 18 19 40 68
> e 12C CAM SDA 55 36 > e TP SVMC TRST L . = oD me  PLT RESET L 1218 20 21
> 1R PP5V S3RSO_ALSCAM F s —IRE GND 2 J6603 - R speaker o> =mEe LCD PWR EN o
= IRUE SPKROCONN R | D 51 54 TRE LCD BKLT EN 62 79
- TRUE  GND 34800 - iod flex @@ IRE SPKROONN R QUT N 52 54 93 =
- p = IRE SPKRCONN R QUT P 52 54 93
o> mE Z2CS L 3 — SPKROCONN SR OUT N
H TRUE Z2_NMOSI 8 > IRE 52 54 93
e d&&;o%_k rio coax o 7o Mso N o> e ZZERCONN SR QuT P 52 54 0
[ o l:|: TRE Z2_SCLK % e
f 12; :m &'I?APN<O> . [ TRUE Z2 HOST | NTN 3 =
TRUE HDM _DATA N<1> ° [ TRUE Z2_ CLKI N 2
O DATA Ne2s o0 TRE__Z2_KEY_ACT L 5
oo =
= HDM _DATA_P<0> > e PSCCF CSL i
= 12 i LOM " DATA <0 oo > tme PICKB L %
O r 1DV _DATA P<2> . o IRE PSCC MBI e J7000 - DC PWR
= se = TRUE  PSOC M SO s o TrRUE ADAPTER _SENSE 55
[ TRUE PSOC SCLK 38 = TRUE PP20V_DCI N _FUSE 2Xss
> 1eE =12C TPAD SCL w5 43 TRE___GND 2X
l:I: 12; £E§ gg gs ’;‘ mm > tee =I12C TPAD SDA w0 43 = T/\ngrl"‘f'\“;"z PEG CLK100M P o8 o2 8
> 1rE USB3 SD RD C N 2078 8 O—RE g% #Ilgl e 38 40 41 42 J7050 - battery TP P6 A%%:J PEG CL K100M N o0 62 o0
> 1RE USB3 SD RD C P 2078 8 > - -PP3Va o4 TPAD PPVBAT_G3H N 8XGss 5o
= TeE USB3 EXTB D2R N e e o— e — s ThAD % o1 SMBUS_SMC 5_G3_SCL 40 4 o
= TmE USB3 EXTB D2R P 1270 o7 o0 s o > tRE SMBUS SMC 5 G3 SDA 44
> 1=Ee USB3 EXTB R2D N o ar - 2X > TRE SYS DETECT L .
[ TRUE USB3_EXTB R2D P 78 87 = TRUE __GND 8X
o TRE £E Exrg r;n 1570 07 J4813 - keyboard =
TRUE EX 13 78 87 TRUE PP3V3_$4 81 83
':_L TRE _GND 10% = me Ppavaz cn . e D300 C eDP
= > TrRE W5 CONTROL_KBED w0 D T AU P o7 00 04
TRUE W5 KBD1 - | — 67 86 o4
J9510 - rio flex = me s Kebio - e e —— o
cee  SD PYR EN . TRUE  WS_KBD11 . = 12; P T NT M Ne2= o7 86 04
|:|: TRE__PPIVERIV35_SO_RLO . e VB KBDI2 S o F P INT M Ne3> o 50 00
TRe _HDM__DDC CLK —RE V5 KBDIL3 » o DPINT M _P<0>
5 e rDv _DDC DATA D> me W5 KBD14 % [ m— o T NT M Peis o7 5 9
= DM EPD L S __1mE V5 KBDI5 CAP . = IRE N
B °F TRE WS _KBD16_NUM o IreE DP INT M _P<2> o7 5 s
> 1rE SMBUS PCH CLK 13 43 08 EO— V& KBDL7 % > 1RE DP INT M _P<3> o7 85 s
> TRE SMBUS PCH DATA 1343 w8 = V& KBDLS * = TRE LCDFSS 6o 70
> 1rE PMSLP S3 BUF L 50 64 65 78 70 O—RE % TrRUE__LCD HPD CONN o
BM SLP " TRUE WS KBD19 38 =
[ TRUE S S4 L 12 21 33 37 40 65 78 Tee WS KBD2 ] True  LED RETURN 1 62 67
> TRE PP3V3 S3 3Xe1 02 = % TrRE___LED RETURN 2 o
mE  PP3V3_S4 —RE_W5 KBD20 » ) LED RETURN 3
O PPV sa Xy o IrEe V5 KBDZ1 s > F LED RETWRN 4 o
e R N_STATE L 2o s e-KBDes S D': TRE __LED RETURN 5 oo
> e USBEXTB CC L 1078 o— A — e ke s [ TRE LED RETURN 6 o or
TRUE _ GND 10X = 3 TrRUEPP5VR3V3_SW LCD 3Xe7
L D—RE \A‘A‘g ﬁgg ® ':: TRE_ PPVOUT_SO_LCDBKLT _ o o
DD TRUE WS KBD6 z: I 1RE GND 16X
J5150 - hall effect > rE WS KBD7 % =
[ TrRUE __PP3V42_G3H o1 83 = TRUE W5 KBD8 3 Power Rails
f— TRUE_SMC LID R a2 ] TrUE W5 _KBD9 a8 [ TRUE _PMSLP S3 L 12 21 40 65
TRUE___GND > TRE WS KBD ONOFF L w0 [ TeE PPVIT SO DDR o
- LEFT_OPTI KBD > _TRE PP3V3_SO o1 8 03
) > TRE WS LEFT SHFT KBD |, TRUE___PP3V3_S3 o o2
. 36050 - left fan D - = me Ppavs S5 o o
O T FAN LT TA““mV © = TRE PP3V3_S5_AVREF_SMC ,, .,
o [ —
S e PV S S~ J4915 - kbd bklt e PR3z G e
TREE  GND 5X o TrUE  KBDBKLT_ RETURNL 2X39 62 = o e SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013
= TRUE PP5V_S3 o
= = _1RE KBDBKLT RETURNZ 2Xa0 2 D— = e - | -
o
J6060 - right fan T — S nr poBls G " Functi onal Test Points
> e FAN RT_PVM w0 = ax > 1=e PPDCI N G3H o 051-0675 | D
= ne  FANRT TACH . = =__1mE _PPVCC SO_CPU o d} Appl e Inc. '
[ TRUE PP5V_S0 3Xs1 83 = TrRUE PPVTTDDR _S3 o1 ® 6.0.0
TRUE GN\D 5X = TRUE PP3V3_S0SW SSD 61 |-
- NOTI CE OF PROPRI ETARY PROPERTY:
L > 1RE  PP1V5_S0 o
> TRE PP1V35_S3 o PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
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8 7 6 5 4 Roninl01 2 1
NC NO TESTs
PCH Thunder bol t
NO TEST MAKE_BASE NO TEST MAKE_BASE PLACEABLE BEAD- PROBES FOR TBT

.+ _TP_USB3_SPARE_D2RN — TRUE TRUE___NC USB3_SPARE_D2RN 2 _TP_TBT_XTAL250UT — TRUE TRUE__NC TBT_XTAL25QUT
.» _TP_USB3_SPARE_D2RP TRUE____NC USB3~ SPARE D2RP -
» _TP_USB3_SPARE_R2D CN TRE____NC USB3_SPARE R2D CN
w _IP. PARE_R2D, PARE_R2D % a2 $E¥ ﬁ gg g<f:1> lrmsv BEAD- PROBE BPAS 35 No XNET_CONNECTI ONSTRUE
» USB3_EXTC D2R N TRUE NC USB3 EXTC D2RN o o TBT A D2R Nels icmsw BEAD- PROBE BPAS3 1 No_ XNET_CONNECTI ON=TRUE
» _USB3_EXTC D2R P TrRE __NC USB3_EXTC D2RP o 5 _TP_DP_TBTSRC M._CP<3..0> — 1R TRE____NC DP_TBTSRC M._CP<3..0> o020 lamsm BEAD- PROBE BPAS532 o XNET_CONNECTI ONETRUE
s USB3_EXTC R2D C N TRUE____NC USB3_EXTC R2D CN o 55 TP_DP_TBTSRC M_CN<3..0> — 1R TRUE____NC DP_TBTSRC M._CN<3..0>
.» _USB3_EXTC R2D C P TRUE____NC USB3_EXTC R2D CP o . _TP_DP_TBTSRC AUXCH CP — IR TRUE____NC DP_TBTSRC AUXCH CP
. _USB3_EXTD D2R N TRE____NC USB3_EXTD D2RN o . _TP_DP_TBTSRC AUXCH CN — R TRUE____NC DP_TBTSRC AUXCH CN
» USB3_EXTD D2R P TRUE____NC USB3_EXTD D2RP o =
- USB3_EXTD R2D C N — TRUE____NC USB3_EXTD R2D CN o
.» USB3_EXTD R2D C P — IR TRUE____NC USB3_EXTD_R2D CP o
PCl E_ENET_D2RN TRUE TRUE____NC PCIE ENET_D2RN
PCI E_ENET_D2RP TRUE TRE____NC PCIE ENET_D2RP
PCl E_ENET_R2D_CN TRUE TRUE NC PCl E ENET _R2D CN
PCI E_ENET_R2D CP — IR TRE____NC PCIE ENET_R2D CP
- . _TP_DP_| G D_AUXCHN — TRUE TRUE NC DP_| G D_AUXCHN
.. TP_DP_1 G D_AUXCHP — R TRUE___NC DP_| G D AUXCHP

1 _SATA A D2R N TRUE TRUE NC SATA A D2RN -

. _SATA A D2R P TRUE TRUE NC SATA A D2RP -

1 _SATA_A R2D C N TRUE TRUE NC_SATA_A_R2D_CN a7

. _SATA A RRD C P TRUE TRUE NC SATA A R2D CP 7 .2 _TP_PCl E _CLK100M PE5N — TRUE TRUE NC PCl E_CLK100M PE5N

. _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 . PCIE CLK100M ENETSD N — IRE TRUE NC PCl E_CLK100M ENETSDN
. _SATA B R2D C N TRUE TRUE NC SATA B_R2D CN 87 .+ PCIE 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

u _TP_SATA _ODD R2D CN TRUE TRUE NC_SATA_ODD R2D _CN u _TP_PClE K100M PEGBP = PCl E K100M PEGBP

. _TP_SATA ODD R2D CP TRUE TRUE NC SATA ODD R2D CP . TP _PCIE CLK100M SWN — TRUE TRUE NC PCl E CLK100M SWN

u _TP_SATA D D2RN TIRUE TRUE NC SATA D _D2RN . TP _PClIE CLK100M SWP — TRUE TIRUE NC PCI E_CLK100M SWP

1 $E SATA D D2RP TRUE TRUE NC_SATA_D_D2RP . TP _PCH GPl 064 CLKOUTFLEXO — Trie TRUE NC PCH GPl 064 CLKOUTELEXO
o LIE SALA D RID N TRUETRUE NG SATA D RID ON TP_PCH_GPl 065_CLKOUTFLEX1 — NC_PCH_GPI 065_CLKQUTFLEX1
. TP_SATA D R2D CP TRUE TrREE___NC SATA D R2D CP B S =2 e e e = TRETRUE M b o e e e
. TP _SATA F D2RN TRUE TRUE NG SATA F D2RN . TP _PCH GPlI 066_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 0O66_CLKOUTFLEX2
. TP _SATA F_D2RP TRUE TRGUE 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

s _USB_EXTC N TRUE TRUE NC USB_EXTCN 7 » TP_USB_4N  Ime RUE NC USB 4N

. _USB_EXTC P TRUE TRUE NC USB_EXTCP 7 TP USB 4P = e rE NG USB 4P

15 _TP_USB_SDN TRUE TRUE NC_USB_SDN 87 = =

s _TP_USB_SDP TRUE TRUE NC USB_SDP 7

s _TP_USB W.ANN TRUE TRUE NC USB_W.ANN

s _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 7

s _TP_USB 7N TRUE TRUE NC USB_ 7N .

s _TP_USB 7P TRUE TRUE NC USB 7P -

s _USB_EXTD N TRUE TRUE NC USB_EXTDN -

. _USB_EXTD P TRUE TRUE NC USB_EXTDP .

5 _TP_USB_PSOCN TRUE TRUE NC _USB_PSOCN

13 _TP_USB_PSOCP TRUE TRUE NC_USB_PSOCP

5 USB IR N TRUE TRUE NC USB | RN -

s USB IR P TRUE TRUE NC USB | RP -

. | TPXDP_CLK100M N — TRUE TRUE | TPXDP_CLK100MN

| TPXDP_CLK100M P TRUE TRUE

| TPXDP_CLK100MP

TP_PCl _PME L TRUE TRUE

PCl _PME L

TP_PCl _CLK33M OUT2 TRE TRUE

PCl _CLK33M OUT2

TP_PCl _ClLK33M QUT3 TRUE TRUE

PCl _CLK33M QUT3

%665 BB BB 6166

. _TP_HDA SDI N1 TRUE TRUE HDA _SDI N1 O—IRE PCl E TBT _R2D P<3..0> 28 86
1 _TP_HDA_SDI N2 TRUE TRUE HDA_SDI N2 Oo—IRE PCl E_TBT_R2D N<3..0> 25 86
. _TP_HDA SDI N3 TRUE TRUE HDA _SDI N3 O—IRE PCl E TBT_D2R C P<3.. 0> 28 86
+ TP_LPC DREQD L TRE  TRE LPC DREQD_L o e PCIE_TBT D2R C N<3.. 0> 00
s TP _CLINK CLK TRUE TRUE CLINK CLK
5 _TP_CLI NK_DATA TRUE TRUE CLI NK_DATA
2 TP_CLINK RESET L TRUE TRUE CLI NK RESET L —IRUE DM _S2N P<3..1> s 12 8
TRUE DM _S2N _N<3..1> 512 86
'E:w TRUE DM _N2S P<3.. 1> s 120
D IRE DM _N2S N<3..1> 512 86
.. _EDP_ 1 G BKL_PWM — TRUE TRUE NC EDP_| G BKL_PWM
SYNC MASTER=CLEAN J45 SYNC DATE=04/26/ 2013
e
o USB SMC P — TRE TRE_NC USB_SMCP NC & No Test
& USB_SMC N — TRUE TRUE NC USB_SMCN
d} Appl e | nc. 051- 0675 | D
SMC | NTERFACE 2 — TRE TRE NC SMC | NTERFACE 2 S 6.0.0
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J15 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS BRI | OEREFRR
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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 W 0 M 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o
50_OHM SE . Y 0.066 MV 0.066 MV =STANDARD =STANDARD =STANDARD NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁm&ééé{
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
45_OHM_SE_ADJ | TOP, BOTTOM Y 0.116 W 0.116 WM 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 MW 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_P1WMM * 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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECKGAP ’\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 MM 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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP 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 Cifsta, 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 1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.15u4.150,15010 Y 0.096 MM 0.096 MM 0.126 MM 0.126 MM
80_OHM DI FF IsL2,1sL11 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 FEPAI 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 CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 1501500, 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, 1SL11 M 0.080 MM 0.080 MM 0.120 MV 0.120 MM
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 MM
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [1sia, 1504, 1509, 1010 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 NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013

T
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALLON RAUTE | 3 i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP H
— L — CPU Net Properties DP AUX NET PROPERTI ES
cPU_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD NET_TVPE S
CPU_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD’ o ELECTRI CAL7 RA NT75H Prvs oA SPAa NS ELECTRI CAL_CONSTRAI NT_SET| PHYSI CAL - SPACI NG
— DM <3: 0>
CPU_27P4S * =27P4_CHM SE =27P4_OHM_SE =27P4_OHM SE =27P4_OHM_SE 7 ML 7 ML : —— 7§7N mnggD DM 7§7N SZN P 3 o ° 1z e
- i - - - oM _s2n CPU 85D DM _S2N DM _S2N _N<3: 0> 5 12 84
* = = = = = = F N2S P<3: 0>
cPU_85D 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF [ m 7$: zt%g:g m 7$: DM N2§ N<§ g> s 12 84 e DP_LNT_L G, M Dp_85D o DP_INT_M_C P<3..0> o 0
NOTE: 7 mil gap is for VOCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. = EoL LT P 50S oL AGTL EDI | NT : o e DB LNL LG M DP_85D pisplayport | DP INT M. C N<3. . 0> 677904
3 s 12
I I = EOL Covne oL 50S ol AGIL EDI_CSYNC . = DP_85D pispiaypert | DP INT M. P<3..0> 4 5566 04
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT = oMLK ol 850 LK DM DM _CLK100M CPU P ° — DP_85D DISPLAYPORT | DP I NT_M._N<3..0> 4 6366 04
0 — L & 611 =3 o>
CPU_AGTL * =STANDARD 2 CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C 2 DM _aK CcPY 85D LK DM DM _CLK100M CPU N 611 = DE_850 DI SPLAYPCY DP INT M. _F P<3.. 0> o s
— — — CPU_ K135 Pl cPUy_85D QK POE CPU_CLK135M DPLLREF N = DE_850 DispLavPcRT L DP I NT M._F N<3..0> oo
. . = = = = = o DP_85D DisplAYPoRT | DP_INT_M._P<3.. 0>
UM L s ML ? _ UMD 0.457 W ? _ CO—CPUaKI3S Pl CPU 85D ClK POLE CPU _CLK135M DPLLREF_P ., = g o SPI - P ITNT M. N3 0= 67 83 86 94
cPU_cow * 20 ML B CPU_VREF * 12 ML B ED>—CRU QK135 Pl CPU 85D ClK POE CPU CLK135M DPLLSS N 4, = = SB Ot — 67 83 86 04
" - T O—CRUaKias PlL CPU 85D AKPOE CPU CLK1I35M DPLLSS P ¢ .
PuITR 2 1_SPAC NG I ED—CRU EDP_COWP CPU 27PAS CPU_COVP CPU_EDP_RCOWVP s >R NI LG AUX DP_85D DispLAYPORT | DP_| NT_AUXCH C P 67 79 94
CPU_VCCSENSE * 25 ML 2 [ED—CPU PEG COVP CPU_27P4S CPU_COVP CPU_PEG RCOMP s > —DB_LNL LG AUX DP_85D pispLayporT | DP I NT_AUXCH C N 67 79 o4
N - - - N —CRU GG CPU_45S CPU | TP CPU_CFG<19.. 0> 6 18 83 [CID—DB_LNT_AUXCH DP_85D DisPLAYPORT | DP | NT_AUX P 67 83 o4
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended. = = = I')P7I r\rriAler)-i I')P7RRI’) DI SPL AV DP | NT AUX N
PORT o7 83 94
Sone signals require 27.4-ohm singl e-ended i npedance. D = = =
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 XDP_Ql K_PCH QK POE 85D | QK PAE | TPXDP_CLK100M P 11 s B LNLIG AKX DE_850 Dispravecer | DPA 1 G AUX CH P w0 o2
’ = XDP_CL K_PCH aK POE 85D | QK POE | TPXDP_CLK100M N P INLIGAUX DE_850 DispLavecRr L DPA 1 G AUX CH N o0 82
M 11 84
Spaci ng Rule Sets S e s [l | XDP CPUTDI S mp—esricax | oeasn | nseavecer [DPBIGAUX CHPR v
— — = [V P 45S U L 1P XDP_CPU_TDO > —DBLNI_LG AUX DP_85D pisPlAYPORT | DPB 1 G AUX CH N 80 82
> L. L o 18 83
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Xl_PiTNFn Pl LAEQ Pl LiTP Xu:, O:,U T’\/S o 18 83
DM _2SAVE * =3X_DI ELECTRI C ? DM _2SAVE TOP, BOTTOM| =4X_DI ELECTRI C ? [O—XDR_ICX CPU 455 cPy | TP XDP_CPU_TCK o 18 83
= 1 CPU_45S cPy I TP XDP_CPU TRST_L 6 18 83
* - 2 - 2 —IRST_ L L
DM _TXRX 6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_Di ELECTRI C [y~ ChLass CPuLTE 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 CcPy | TP XDP_BPM L<7..4> 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? e XDEBDRESEL CRUL45S CRULTE ZE_DBRESEL L e
= _ ’ = [ED—XDP_PRDY_| CPU 455 cPy I TP XDP_CPU PRDY_ L s 16 83
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER | TOP, BOTTOM| =4X_DI ELECTRI C ? ED—XDB_PREQ | CPU 455 cPy I TP XDP_CPU PREQ L o 18 83
CPU CATERR L
— O CPU_CATERR | CPU_45S CPU_AGTI 6 a0
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRU PECl CPU 455 CPU VID CPU_PECI 6 14 41
oM _* “oAVE " oM _2S5AVE CO—CPU_PROCHOT_| CPU 455 CPU_AGITL CPU_PROCHOT L 6 a0 41 57
DM _N2S DM _S2N * DM _TXRX cPU 455 cPU_AGTL CPU_PWRGD 51410 DP DM ROPERT
oM S2N oM N2S - oM TR CO—BEM.THRVIRI P | CPU 45S CPU 8M | PM THRMIRI P_L 6 14 41 I H NET P ERTI ES
— — e ANEM | CPU_45S CPU_AGTI PM MEM PWRGD o 1221 NET_TYPE
CLK_DM DM _N2S * DM CLK2N2S o—BMswe CPU_45S CPU_AGTI PM _SYNC 612 ELECTRI GAL_GONSTRAI NT_SET PHYS! oA SPACI NG
Y oM S2N " DM CLK2SoN ) SM RCOVP. CPU 27PAS CPU_CONP CPU_SM RCOWP<2. . 0> s [Z>—HDM_DATA DP_85D DisplAYPORT | HDM _ DATA P<2. . 0> 83
= - . UMD CPU 455 CPU VID CPU_VI DSOUJT s 57 [ HDM _DATA DP_85D pispLayport | HDM _DATA N<2. . 0> o3
CLK_DM * * DM CLK2OTHER O—CRuvD CPU 455 CPU VID CPU VI DSCLK s 57 M _aK DP_85D HOM QK HOM _CLK P o3
PEG - SSD & T1BT Do>—uvD CPU 455 CPU VID CPU VI DALERT L s 57 D>—tHM _aK DP_85D HOM QK HOM _CLK N o3
O CPLLVCCSENSE CPU 27P4AS cpy veesense | CPU VCCSENSE P s 57 DP_TBTSNKO_M._C P<3..0>
ALLOW ROUTE — = = = CPU VCCSENSE N DP_TBT_MO DP_85D DI SPI AYPCRT | .. 28 74 04
PHYSI CAL_RULE_SET LAYER M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CDO—CPU_VCCSENSE CPU 27P4S CPU_VCCSENSE 9 57
ON LAYER? i oL e VREE oL RED CPU DI MVA VREFDO @ DE_IBT Mo DP_85D DisplAYPORT | DP.TBTSNKO_M._C N<3. . 0> 25 74 o4
PEG 80D * —80_QHMLDI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF Lo CPUL NEM VREE oL \VREE CPU DI MVB_VREEDO vz = DP_85D DiSPLAYPORT | DP_TBTSNKO M. P<3. . 0> 25 o4
D = = vz porT | DP__TBTSNK N<3.. 0>
— — — NENL PV PPVREE_S3_IVEM VREEDO A 2 2 2 o2 o0 = be_a5D Dl SPLAY SNKO_M._N<3. , 0> =0 s
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT == = D2 IBL M1 DP_85D pisplayport | DP.TBTSNK1I M. C P<3.. 0> 25 74 94
D CPU NEM VREE CPU VREE PPVREF S3_NMEM VREFDQ B 22 25 26 s2 pp—— b 85D o DP TBTSNKL N 0>
— — - L — sprayprt | DP_TBTSNKLI_M._C N<3. .
PEG 2SAME B =3X_Dl ELECTRI C 2 PEG 2SAME TOP, BOTTOM ~4X_Dl ELECTR C 2 CPU_NVEM VREE MEM PVR PPVREF_S3_NEM VREFCA A 22 23 24 52 80 = — B = 26 74 o4
- - - ' - — P VEEE PPVREF_S3_MEM VREFCA_B (s DP_85D Dispravecer | DP TBTSNKL M. P<3.. 0> zn
22 25 26 82
PEG_TXRX i =6X_DI ELECTRI C ? PEG_TXRX ToP, BOTTOM =10X_DI ELECTRI C ? L == = [y DP_85D DISPLAYPORT | DP_TBTSNK1 M. N<3. . 0> 25 o4
PEG 20THER i =4X_DI ELECTRI C 2 PEG 20THER ToP, BOTTOM =6X_DI ELECTRI C 2 PEG R PEG 80D PEG R PEG D2R P<7..0> 2> IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH P .04
— — = i L L PEG D2R Ne7 0> £0 o8 82 [Z>—IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N 54
PEG_2CLK * =7X_DI ELECTRI C ? PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C ? E PFGﬁD?R PFGJ‘-mr) PFGﬁI’)?R P 66 68 82
o 80 o oo PEG D2R C P<7..0> [ DP_85D DP_TBTSNKO_AUXCH C P 25 80 0
= Pro-son Pro oon PEG D2R_C N<7..0> . [ DP_85D DP TBTSNKO AUXCH C N 2 50 o4
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = - (:73 .~ or (:* b PEG R2D P<7 O> o D IBISNKL_AUXCH] DP_85D DP_TBTSNK1_AUXCH P ;..
PEG * —SAVE N PEG 2SAVE = PEG.AOD PEG 2D PEG R2D N<7.. 0> e > IBISNKI_AXCHIL D BSD DP TBTSNKIL AUXCH N s
= - = D a0 o PEG R2D C P<7. 0> oo 0 — DP_85D DP_TBTSNK1_AUXCH C P 26 a0 s
PEG R2D PEG D2R * PEG_TXRX CE>—BEGRZD G800 BEGR2D = oo 02 DP_85D DP_TBTSNK1_AUXCH C N 25 50 os
= = = =>—PEG R2D PEG 80D PEG R2D PEG R2D C N<7..0> o8 62 = =
PEG_* * * PEG_20THER
PEG * CLK_* * PEG 2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * =85_COHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_0HM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
DP_2SAMVE * =3x_DI ELECTRI C ? o DP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ? o
DP_20THER * =4x_DI ELECTRI C ? o 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 ? o 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 PR _TBT cPU 85D PEG PR PCIE TBT D2R P<3..0> .
H K K * . H K 20LK [ —BEG 2R TBT CPU 85D PEG 2R PClE TBT _D2R N<3..0> 4
v _a akr DM QLK 2GK = CcPU 85D PEG 2R PCIE_TBT_D2R C P<3..0> = w
HDM _CLK DI SPLAYPORT * HDM CLK_2DP FED CcPU 85D PEG 2R PG E TBT _D2R C N<3..0> 28
— — Y| MASTER=CLEAN J4 Y| DATE=04/ 26/ 201
PSP " " LK 20TER [>—BEG RD TAT CPU 85D PEG R2D PClE TBT_R2D P<3..0> 4 > '\C” — L A2 S NG 572013
- D = [®—BEG R2D TAT CPU 85D PEG R2D PClE TBT_R2D N<3..0> 4 CPU Q)nSt r ai nt [
= CcPU 85D PEG R2D PG E TBT _R2D C P<3..0> e
CPU_85D PEG R2D PCIE TBT_R2D C N<3..0>
= - o o Appl 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
SOURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. NOTI CE OF PROPRI ETARY PROPERTY:
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. Eg&km‘@rhm ggT\f&AIC}I:VERPEIEEEI Rlc! S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 119
Il NOT TO REPRODUCE CR 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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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
(e SATA_85D SATA 2R NC SATA A D2RP a4
[z SATA_85D SATA_ 2R NC_SATA_A_D2RN 8a
[liin SATA_85D SATA_R2D NC SATA B_R2D CP 84
[lic 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 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;:"
SATA_85D * =85_CHM DI FF =85_OHM DI FF =85_0HM DI FF =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI F>F o SATA _RCOVP PC.—' SATA vaP 11
SATA_37SE * =37_OHM SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM SE =37_G—M_SE’ -
‘ B - - - - - = CO—USB_EXTA USB_85D USB USB_EXTA P 13 37
SATA_45SE =45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE  EXTA USA_asD USB USB_EXTA N s
— — > USB_EXTA USB_85D USB. USB _EXTA MJUXED P 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 7FXTA lEB73‘§D USE USB EXTA MJXED N 2
e — -—L‘IS 3 =t
SATA_2SAVE * =3X_DI ELECTRI C ? SATA_2SAVE TOP, BOTTOM =4x_DI ELECTRI C ? @_USFLFXTA USB 85D USB USB_LT1 P 37
¥ USB LT1 N
SATA_TXRX * =6X_DI ELECTRI C ? SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? MﬁFXTA 1@7350 LB &
SATA_20THER * =4X_DI ELECTRI C ? SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
SATA_RCOWP * =6X_DI ELECTRI . TA T - » 3 NC USB 85D USB NC USB EXTCP 84
\_| =6X_| CTRI C SATA_RCOWP oP, BOTTOM =10X_DI ELECTRI C NG USB_85D usE NC_USB_EXTCN o
, NC USB_85D USB NC USB_SDP 84
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AR TYPE SPACI NG LESE‘T 7'\( lBB78§D LSE NC L)SB Sm o
_ > = > EA RULE_SET = CPU_45S CPU LTP SMC DEBUGPRT_RX_L 37 a0 a1
SATA_* =SAMVE i SATA _2SAMVE [z CPU 45S cPy I TP SMC DEBUGPRT_TX L 37 40 a1
- | USB_85D USB UsB_SMC P 84
SATA_R2D SATA_D2R SATA_TXR?? _ D_usme—usajg USE_ 85D Ush USB_SMC N "
SATA_* * * SATA_20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
N - - - - - - == , NC USB_85D USB NC USB_ 6P 84
PCH_USB_RBI AS =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD —STANDARD» _ 7,\[\ lEB73‘§D USE NC LJSB 6N s
UsB_85D * =85_OHM.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 UsE EXTE USB_85D USB USB EXTB P 13 78 83
O—UsB EXTR USB_85D USB USB_EXTB N 13 78 83
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' o 7'\( 1@7350 LB NC USB IJD o
— : — - - — NG USB_85D usa NC_USB_EXTDN o
usB - =4X_DI ELECTRI C ? usB TOP, BOTTOM =6X_DI ELECTRI C ? 3 BT USB 85D USB USB BT P 13 33
co—sB S
= == O USB BT USB_85D USB USB_BT_N 13 33
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ?
I I [ USB_85D USB USB_BT_CONN_P 33 83
BT_WAKE i =4X_DI ELECTRI C 2 BT_WAKE ToP, BOTTOM =6X_DI ELECTRI C 2 [ USB_85D USB USB BT _CONN_N 33 83
3 NC USB_85D USB NC USB | RP a4
USB 3. 0 | NTERFACE CONSTRAI NTS CE>—USB_NC USA_85D USR NC_USB_| RN o
— . TPAD USB_85D USE USB_TPAD_P 13 38
ALLOW ROUTE z»—LUSB
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP USB TPAD N
S [=p—USB_TPAD USB 85D USB 13 38
Use3_85D . -85 oL Dn FE =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF USR_85D USB USB_TPAD R P a8
B TPAD R N
— — == USB 850 LSE US| %
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' _ | | | | | | . RBI AS PC." USB RBI AS "
USB3_2SAMVE * =3X_DI ELECTRI C ? USB3_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ?
USB3_TXRX * =6X_DI ELECTRI C ? o USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
N - - > —USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R P 13 3
USB3_20THER =4X_DI ELECTRI C ? USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ? ?7FXTA7RX 1@7350 lﬁﬁ?imn USB3 EXTA D2R N 13
= 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
S = " e 3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D P -
USB3_ =SAVE USBS_2$A}\I\V/!E“ ; D USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N 37
USB3_R2D USB3_D2R * USB3_TXRX = USB_85D USB3 R2D USB3_EXTA R2D C P 13 37
B3_EXTA R2D C N
N N N [y USB_85D USB3_R2D US| 13 37
USB3_ USB3_20THER > —USB3_EXTR RX USB_85D USB3 2R USB3_EXTB_D2R P 13 78 83
> USB3_EXTR RX USB_85D USB3 2R USB3_EXTB_D2R N 13 78 83
. . — USB_85D USB3_[2R USB3_EXTB_D2R C P
System C ock Signal Constraints = uspsn | usmrpr | USB3 EXTB D2R C N
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&:’{ M27E§:71§ tg72:2 :55?7”” Usgs EXTE mg Z e
— =>—sB3 , 3 ssea Rop | USB3 EXTB RRD N e
CLK_SLOW 45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = USB_85D USB3 R2D USB3_EXTB R2D C P 13 78
— B3_EXTB
CLK_25M 45S « =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = USE_83D USE3_R2D LSBS Reb C N e
. USB3 USB_85D USB3 2R NC USB3_EXTC D2RP o4
oD B3 USB_ 85D USB3_[2R NC USB3_EXTC D2RN o4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - lEB73‘§D L . NC USB3 EXTC mD OD s
— = 3 JSB3_R2D |
CLK_SLOW * =4x_DI ELECTRI C ? USB_85D usea oD | NC USB3_EXTC R2D CN a4
= - . NC USB3_EXTD D2RP
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. T LSB_B5D LSE3_LPR o
NOTE: Latest Intel DG calls out 500hms SE for sys cl ocks [z NCUSES LSB_850 LSE3_DoR NG USB3 EXTD D2RN o
: y = USE_a5D USEA_ReD NC_USB3_EXTD R2D_CP o
= USB_85D USB3_R2D NC USB3_EXTD R2D CN as
G OC k I\bt Pr 0 er t I es SYNC MASTER=CLEAN J45 SYNC DATE=04/ 26/ 2013]
e P - 1
NET_TYPE ‘ H ‘ ()
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG nstraints
Z>—SYSOK KK RIC | aK Slondss|ak sion SYSCLK_CLK32K_RTC e d} Appl e | nc 051-0675 | D
ZE>—SYSOLK QLK25M SB ClK 25M 455 | A K 25M SYSCLK_CLK25M SB 11 19 ® 6.0.0
YSCLK CLK25M SB R » V.
= QK 25M 455 | QK 25M S 1 NOT ROP ROP "
[=>—SYSOLK O K25M CAM QK 25M 455 | O K _25M SYSCLK_CLK25M CAMERA 19 36 | CE OF P RI ETARY P ERTY:
- o - - - THE | NFORMATI ON CONTAI NED HEREI N | S THE
R FOSESER AGRERS 6 THE FOLLOW NG
[Z=D—SYSOLK O K25M TET ClK 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 455 | 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
S
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8 7 6 5 4 Boninl01 2 1

LPC Bus Constraints CH Net Properties CH Net Pro ti
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 NET_TYPE perties NET TYPE
LPC_45S8 * =45_OHM SE =45_OHM SE =45_OHM 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_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD —LleCAD L PC 45S LPC LPC AD<3..0> 13 40 49 79 83
LPC_ERAME | L PC 458 LPC LPC FRAME L 13 40 49 79 83
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o : L PF?RFQFF?I L priagg LEC LPC ESEr L 2
LPC * 6 ML A
CLK_LPC * 8 ML .
CO—SMBUS PCH ALK SMB_45S SMVB SMBUS PCH CLK 13 43 83 [ —BCH PV NET PCH 455 PCH SE PCH | NTRUDER L "
SMBus | nterface Constraints CO—SMBUS PCH DATA | SMA 45S SMB SMBUS_PCH DATA 13 43 83 C>—BCH PMNET PCH_45S PCH SE PCH INTVRVEN L,
N . PCH 0 | SMB 45S SMVB SM._PCH 0_CLK 13 43 [D—BCH PV NET PCH 455 PCH SE PCH_DSW/RNVEN "
PHYSI CAL_RULE_SET LAYER AGFONRSITE | 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®—BCH PM NET PCH 45S PCH_SE PCH SRTCRST L "
SMVB_45S * =45_0HM SE =45_0HM SE =45_0HM SE =45_0HM SE =STANDARD -STANDARD === ——SMB_45S SME SM._BCH 1_CLK s [oD—BCHLPMUNET BOH 455 BOH_SE PM RSMRST_L 1205 83
- - - - - 3 PCH 1| |  SMVB 45s SMB SML_PCH 1_DATA 13 43 [T>—BCH PM NET PCH 45S PCH_SE PM SYSRST L 12 19 40 83
I LOA BT (LK LA 455 oA HDA BI T CLK CD—BCHL PM NET PCH 45S PCH SE PM_PCH_PWROK 12 19 83
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = == = e PCH PM NET PCH 45S PCH SE PM_PCH APWROK 12 19
= = EDA_ASS EDA HOA BLL_CLK R " e PCH_PM NET PCH _45S PCH_ S| PM_DSW PWRGD
sve . =2x_DI ELECTRI C » [O—HDA_SYNC HDA_45S HDA HDA_SYNC e = ey L LSE 12 40 83
— {_PM NET PCH 45S PCH SE PM _PCH_SYS PWRK i2 15 19 40 83
= HDA—“: HDA :x %.’F‘C RRL o g PCH PM NET PCH _45S PCH SE PM PWRBTN L 12 18 40
y f | S e s, . e P e = 71 A
HD Audi o Interface Constraints . S toa_ass o DA SDI MO ne > BCHLBCLE_WaKE PCH_45S PCH_SE E&ER\AAEELL 12 33 35 83
PHYSI CAL_RULE_SET LAYER ALONBHTE | 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 & DG PMNET BCH 455 BCH_SE "
HDA_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD’ o : Hm*qmn’ HDA*AEQ HDA Hm Sm s
[ HDA_45S HDA HDA_SDOUT_R 1119 [=»—BCLE_2R SSD PCIE_85D PO E_ PR PClE SSD D2R P<3..0> ;.
I [=®—BCE 2R SSD PCIE_85D PO E_2R PG E SSD D2R N<3..0> ;5
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPl CLK R [=»—BCOE R2D SSD PCIE_85D PO E_R2D PG E SSD R2D C P<3..0> 131
- i SPl_45S SPI 13 49
HDA . =2x_DI ELECTRI C 2 O—SBeLaK SPI _45S SPI SPI _CLK a0 =p—BOE D SSD ECLE BSD EQLE R2D P E_SSD R2D G N<3.. 0> w =
= = opl_4ss <ol SPl_MOSL R e = PCIE_85D PO E_R2D PClE SSD R2D P<3..0> ..
) = PCIE_85D PO E_R2D PCIE SSD R2D N<3..0>
SPlI Interface Constraints SeL_urEL Sel_455 s S YEe o =
13 49
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 g SPl_45S [S= SPI_CSO_ R L 13 a0
= CO—SBLCs0 SPI _45S SPI SPI _CSO_L "
SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_0HM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ _sn ®oD USBA_85D) USBA_ROD) USB3 SD R2D C P o 75w
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 Single Net Constraints _SD_D2R UsP3_BSD | LSA3 D2R USBS_SD L2R N 7 o
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’GA#’{ : 2l FﬁApiR?D BOl Fﬁagn BOl FiR?D PC‘ E AP mD P 8
—RUALE ON _LAYER? i [CO—POE AR R2D PCIE_85D PO E_R2D PGl E _AP_R2D N a3 83
PCH_45S * =45_0HM SE =45_0HM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD D PCIE 85D PCl E_R2D PCIE_AP_R2D C P 13 3
= PQLE 85D BG E_moD PCILE_AP_R2D C N s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D BOl Fﬁagn Bl FﬁR’D PO E AP MD PI P 2
— — [Eey 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 ? [ — PClE AP 2R PCIE 85D PCE PR PCIE AP D2R P 13 33
[CO—BCLE AP 2R PCIE 85D PCIE 2R PCl E_AP_D2R N 13 33
> PCl E_85D PCE 2R PCIE AP_D2R Pl _P 23 83
PCl - Expr ess [ PCl E_85D PCE 2R PCl E AP D2R Pl _N 33 83
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 gﬁx gg Z z: :
PCI 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_PCI E_85D * -as_am o FE =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHMLDI FF -85 OMDIFF g PALE_850D PAE_R2D POLE RA RZD C N e
- o - - - e e [ —POLE_CAVERA 2R PCIE_85D PO E PR PCl E_CAMERA D2R P 13 36
D —BCOLE_CAMERA 2R PCl E_85D PCLE 2R PCl E_ CAMERA D2R N 13 36
= PCIE 85D PCE 2R PCl E CAMERA D2R C P 35 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT = PCIE 85D PCLE 2R PCl E_ CAMERA D2R C N 35 36
PCl E_2SAME * =2X_DI ELECTRI C ? o PCl E_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? o
POl E_TXRX i =6X_DI ELECTRI C ? POl E_TXRX ToP, BOTTOM =10X_DI ELECTRI C 2 [ CIK | PC 45S QK IPC LPC CLK33M SMC R 1119
PCl E_20THER * =4X_DI ELECTRI C ? o PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C ? o : P(‘J-LI Prfn KQ Q KL PF74‘3§ Q KL BC LPC O_K33M S’\/C 010
— - M - : - M CO—BPOHLPC A KO CLK | PC 455 QK IPC LPC CLK33M LPCPLUS 10 49 83
POl E_2CLK * =7X_DI ELECTRI C ? POl E_2CLK TOP, BOTTOM =10X_DI ELECTRI C ? = QLK I PC 455 QK 1PC LPC CLK33M LPCPLUS R 110
PCl ECLK_20THER * =7X_DI ELECTRI C ? o PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ? o @ 2l F70 K100M (\AplLAEQ Q Kﬁm E PC'_| O_K33M PO I N e
- - : - : - : ED—POE aKiooMm CPU 455 CAKPOE PCH CLK14P3M REFCLK n
ED—BPOE QKiooM CPU 455 K POE PCH CLK33M PCl OUJT 1 19
_ — PCIE CIKIQOM | ClK PCIE 85D AKPOE PCl E_ CLK100M PCH P n
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_! ED—BCLE A KiooM ClK PCIE 85D K POE PCl E CLK100M PCH N 1
S = N == — PCIE CIKIOOM TBI] QK PG E 85D AKPOE PCl E CLK100M TBT P 12
POE =SAVE Pl E—zsf\ A ? PCIE CIKIOOM TBT] Gl K PCIE 85D AKPOE PCl E_ CLK100M TBT_N 12
PCl E_R2D PCl E_D2R * PCl E_TXRX ED—POE QKIoOM DO CK POE 85D AKPOE PCH CLK96M DOT_P 1
S N N == — PCIE CIKIQOMDOT] QK PG E 85D AKPOE PCH CLK96M DOT_N 1
POE Pal E—onHVER_, _ ? PCIE_CI K100M SATA  PCI E 85D K POE PCH CLK100M SATA P n
PCl E_* CLK_* * PCl E_2CLK ED—BCOLE GLKI00M SATA  POIE 85D AKPOE PCH CLK100M SATA N 1
K PO E N N POl ECLK_20THER [O—BEG O KI00M PEG 80D AKPOE PEG CLK100M P 68 52 83
CO—BEG. aKiooM PEG 80D CAKPOE PEG CLK100M N o8 82 83
CO—BOLE O KIOOM AP PCl E_85D AKPOE PCl E_ CLK100M AP_P 1 33
CO—BPOE QKIOOM AP PCl E_85D K POE PCl E_ CLK100M AP_N 1 s
D 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—PUE QKIOOM S2 ClK PCIE 85D AKPOE PCl E CLK1I00M CAVERA P ., 5
CO—BOE QKIOOM S2 ClK PCIE 85D K POE PCl E_ClL KIOOM CAVERA N 4 5
= ClK PCIE 85D CAKPOE PCl E_ CLK100M CAMVERA C P 3536
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMERA C N ss 36
PGl E CLK10OM SSD P SYNC MASTER=CLEAN J45 SYNC DATE=04/26/ 2013
~ PCIE_CIKIOOM ENEL  PCIE 85D CK PO E 1o e -
% K POE aan| Gk PaE PCI E_CLK100M SSD N o PCH Constraints 2
d} Appl e | nc. 051- 0675 ID
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Menory Bus Constraints Properties

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‘G(’A;Z" 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 Pe( T
N O MEMA QKo MEM 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 MEM A CLKI MEM 72D MEM G K MEM A _CLK P<1> 724 27
— — = MEM A CI K1 MEM 72D MEM O K MEM A CLK N<1> 7 24 27
MEM 45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD _STANDARp _ D@ NEM A ONTLO NEM 405, NN CTR VEM A _CKE<O> e
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 [ MEM A _CNTL1 MEM 40S MEM CTRL NMEM A CKE<1> 724 27
> MEM A CNTLO MEM 40S MEM CTRI MEM A CS_L<0> 723 27
D MEM.A_CNTLY MEM 40S MEM CTRI MEM A CS L<1> 724 27
> MEM A CNTLO MEM 40S MEM CTRI NMEM 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 QD MEM 40S NMEM CNVD NVEM A BA<2..0> 7 23 24 27
O MEMA OD MEM 40S MEM CMVD MEM A RAS L 723 24 27
o MEMA QD MEM 40S MEM CMVD NMEM A CAS L 723 24 27
o MEMA QD MEM 40S MEM CMVD MNEM A VE L 723 24 27
- CO—MEMA DATA 0 MEM 45S MEM A_DATA O MEM 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
S S O MEM A DATA 2 MEM 45S MEM A_DATA 2 NMEM A DQ<23. . 16> ;.52
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i VEM A_DATA 3 NFM74‘§§ NFMiAinATAi? 'VEM A m<31 . 24> 7 23 2
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DATA 4 MEM 45S MEM A_DATA 4 MEM A DQ<39..32> ;..
— == _ == MEM A_DATA 5 MEM 45S MEM A_DATA_5 NMEM A DQ<47. . 40> ;555
IVEM_DQS2 ONNDATA| * =2x_DI ELECTRI C| ?; » VEM_DQS2OANDATA  TOP, BOTTOM| =5x_DI ELECTRI C ?; » = NEM_A_DATA 6 NEM 455 NEM A_DATA 6 MEM A_DO<55. . 48> 115 2
VEM_CMD2CNVD * =2x_DI ELECTRI C ? MEM _CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ? [T MEM A DATA 7 MEM 45S MEM A_DATA 7 MEM A DQ<63..56> ;.5
= o — - o MEM A_DGS MEM 85D MEM A DQS 0 NVEM A DQS P<0> 7 23 2
MEM_CMD2CTRL * =2x_DI ELECTRI C ?; » MEM_CMD2CTRL TOP, BOTTOM| =5x_DI ELECTRI C ?; » L NVEM 85D MEM A_DCF,_0 VEM A _DOS _N<O> N
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
— == _ == MEM A_DQS1 MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1> 723 24
MEM_CLK2CLK * =4x_Dl ELECTRI C| ?» MEM CLK2CLK | ToP, BOTTOM| =8x_DI ELECTRI C ?H O A o MEM 85D NEM A TR 2 MVEM A DOS P<2> e
MEM_2O0THERMVEM * =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> 7 23 24
- — — — O MEM A _DGS3 MEM 85D MEM A_DQS 3 MEM A_DQS_P<3> 723 24
MEM 2PV * 2x_DI ELECTRI C| ?; » MEM 2PV TOP, BOTTOM| =4x_DI ELECTRI C ?; » N NEM 85D MEM A_DCF_3 VEM A DOS N<3> B
NMVEM_2GND * =2x_DI ELECTRI C ? NMVEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEM A DOsa MEM 85D MEM A DQS 4 MEM A DQS P<4> 723 24
— == ~ == VEM A DQS4 MEM 85D MEM A_DQS_4 NVEM A _DOS N<4> 723 24
MEM_20THER * =6x_DI ELECTRI C ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ? D_AEM.A_BBE::Z VEM 85D NEM A DXF_ 5 MEM A _DOS P<5> N
O MEM A _DOSS MEM 85D MEM A DQS_5 MEM A _DQS_N<5> 723 24
> MEM A DOS6 MEM 85D MEM A_DQS. 6 MEM A _DQS_P<6> 723 24
A . [ MEM A _DCS6 MEM 85D MEM A _DQS_6 MEM A _DQS_N<6> 723 24
— MEM A_DQS7 MEM 85D MEM A DS 7 MVEM A_DQS_P<7> 723 24
Menory Bus Spaci ng Group Assi gnnents = vy MEMLASD ML A DGR A DRl o
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%f C l\/FMiFiif] KO NFM777D l\/FMiCl K 'vEM B CLK P<O> 7 25 27
MEM * _DATA * * * MEM_20THER MEM A DQS_O0 [MEM A DATA O * IVEM_DQS2 OANDATA O MEMB GKO MEM 72D MEM O K NMVEM B_CLK N<O> 725 27
S " === === = MEM B Cl K1 MEM 72D MEM O K MEM B_CLK P<1> 7 26 27
MEM * _DQS_ * * NEM 20THER MEM A _DQS_1 [MEM A DATA 1 * [VEM DQS20/MDATA ‘ VEM Bl K1 NEM 72D MEM (1K MEM B CLK N<l> o
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 OANDATA O MEM B CNTIO MEM 40S MEM CTRI MEM B_CKE<0> 725 27
=== === T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1> 726 27
MEM_CTRL - - NEM—QOT";'EV'?_H MEMLA_DXQS_3 |MEM A _DATA 3 - NEM—DQ&WTA D MEM B ONTLO 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 CNTILO MEM 40S MEM CTRI MEM B_ODT<0> 725 27
I MEMLA DQS_S [MEM A DATA S * NEM—DQ&WW?ATA O MEM B CNTLY MEM 40S MEM CTRI MVEM B_ODT<1> 7 26 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 CNVD MEM B_A<15. . 0> 7 25 26 27
— = == O MEME QD MEM 40S MEM CMVD NVEM B_BA<2. . 0> 7 25 26 27
MEM * _DATA * =SAVE * MEM DATA2SELF MEM A DQS_7 [MEM A DATA 7 * NEM_DQS2W@ATA > _MEME D NVEM 40S VEM_ VD NVEM B RAS L + 2 26 2
MEM B_DQS_0 |MEM B_DATA O * IVEM_DQS2 OANDATA O MEMB QD MEM 40S MEM_CMVD MEM B_CAS L 725 26 27
e o MME QD MEM 40S MVEM CVD MEM B_VEE_L 7 25 26 27
— MEM B L1 |MEM B _DATA 1 * VEM_DQS2 ;,; TA O MEM B DATA O VEM 45S MEM B_DATA O MEM B _DQ<7..0> 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 MEM 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(JVDz‘qv?i MEM_B_DQS_3 |MEM_B_DATA_3 NEM_DQS2W@ATA l:: NEM B_DATA 3 MEM 455 NEM B_DATA 3 VEM B_DO<31.. 24> _» o o
MVEM_CNMD MEM_CTRL * MEM_CVD2CTRL MEM B_DQS_4 [MEM _B_DATA 4 * IVEM_DQS2 OANDATA O MEM B DATA 4 MEM 45S MEM B_DATA 4 MEM B DQ<39. . 32> ;.2
" S " == MEM B_DATA 5 MEM 45S MEM B_DATA_5 NMEM B_DQ<47. . 40> ;25 26
MEM_CTRL MEM_CTRL AEM7CTM2¢T@ MEM_ B_DQS_5 [MEM B_DATA_5 NEM_DQS2W@ATA l:: NEM B_DATA 6 MEM 455 NEM B_DATA 6 VEM B_DO<55.. 48> _» o o0
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
” ” - = - == 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 e MEM 85D MEM B DOE 0 VEM B _DOS_N<0> e
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 MEMEB 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 DXS3 MEM 85D MEM B DQS 3 NVEM 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. MVEM 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 w thin 0.508mm MEM 85D MEM B DQS 5 NVEM B_DQS P<5> 7 25 26
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs. MVEM 85D MEM B_DQS. 5 MEM B_DQS_N<5> 725 20
A/ BA/ CVD si gnal s should be matched within [CLK-2.54m] to [CLK+2.54mj of CLK pairs. MVEM 85D MEM B_DQS. 6 MEM B_DQS_P<6> 725 20
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. MEM 85D MEM B DQS 6 NVEM B_DQS N<6> 7 25 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 83D MEMB_DGS 7 MEME DB NeT2 7=
SOURCE: Need to re-confirm CRWDG for nmenory down (Intel not yet provided) MEM_PVR PPVREF S3_VEM VREFDO A 22 2 26 on 0
- = MEM PVR PPVREF_S3_MEM VREFCA A 22 23 24 52 86
Menory to Power Spaci ng o NEM PUR PPIV35 S3 NEM ..
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR * * DEFAULT SYNC VASTER=CLEAN J45 SYNC_DATE=04/ 26/ 2013
. e -
Menory to GND Spaci ng Menmory Constraints

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

MEM 2GND
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TVPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
- A Ao TEToe asn | TRioe oo TBT_A R2D C P<i..0> 20 91 08
PHYSI CAL_RULE_SET LAYER ALONBHTE | 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 2
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 = ThT A moD TRTOP AeD TRTop RoD TBT A R2D Nel 0= N
— o—2AlsxM DP_85D DI SPLAYPORT DP_TBTPA M._C P<1> 28 31
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ DB AL quM |')P7RR|') DL SPL AYI u:’ TBTPA M_ C N<1> 2 a1
TBT_SPI * =2x_DI ELECTRI C ? oD AlSXM DP_85D DI SPI AYPORT DP_TBTPA M.__P<1> a1
o—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints = e_ssn nseavecer DB A LSX M_Pel> .
I o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CD>—DR_IBIPA 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 CED—DETBIPAM DB_A50 Dospavecer | DP TBTPA M._C 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 2R TBT_A D2R C P<0> 2
OO—IBLA R0 TBIDP_85D TBIDP_ PR TBT_A D2R C N<O> a1
. . . s . CO—IBLA R0 TBIDP_ 85D TBIDP 2R TBT_A_D2R _P<0> 28 a1
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes =T8T R0 ——— e TBT A D2R N<O> o
. D IBLA 2RI TBIDP_85D TBIDP_ PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints CD>—IELA 2RI TRTDP 85D | TETDP 2R TBT_A_D2R C N<1> "
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CD—ELA DRI —— 1BIDE 2R IBT_A D2R B<l> 20 o1 8e
— CD—IBLA 2RI TBIDP_85D TRIDP_D2R TBT_A D2R N<1> 28 31 84
TBTDP_85D i =85_oM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O IBLA 2RI TBIDP 85D TBIDP PR TBT_A D2R1_AUXDDC P 2
— — 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 |')P7RR|') u:’ TBTPA ALJ)(C‘“' C P 2 o1
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? [O—IBL A AUXCH DP_85D DP_TBTPA AUXCH C N 28 31
TBTDP_TXRX * =6X_DI ELECTRI C ? o TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o : TRT*A*A“XO-' DP*RRD u:’ TBTPA AUXC._' P 3
— _ O—IBL A AUXCH DP_85D DP_TBTPA AUXCH N a
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
CD—IBLE RD TBIDP_85D. TBIDP_R2D. TBT B R2D C P<1..0> 28 o
= 1Bl 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> 2
TBTDP_* =SAMVE * TBTDP_2SAMVE D IBL B R2D TBIDP 85D TBIDP_R2D TBT B R2D N<1..0> a2
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX D> DE_B LSX M DP_85D DI SPLAYPORT DP_TBTPB M._C P<i1> 2 52
N N . S DR B Lsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1> 26 32
TBTDR. TBTDP_20THER DR B LSXM 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
DR B LlsxM DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
[ DP_TBIPE M DP_85D DL SPL AYPORT DP_TBTPB M._C P<3> 28 32
> —DE_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M._C N<3> 25 32
DP_TBTPB 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> a2 Only used on dual -port hosts.
=D IBT_B_D2R0 TBIDP_85D TBIDP_D2R TBT_B D2R C P<0> a2
18L& 2R0 TBIDP_85D. TBIDP_ PR TBT_B_D2R _C N<O> a2
=D IBI_B_D2R0 TBIDP_85D TBIDP_D2R TBT B D2R P<0> 28 32
> IBI_B_D2R0 TBIDP_85D TBIDP_D2R TBT_B D2R N<0> 28 32
= IEL_B 2RI TBIDP_85D TBIDP_ 2R TBT_B D2R C P<1> 32
= IEL_ B 2RI TBIDP_85D TBIDP_ 2R TBT_B D2R C N<1> 32
D IBI_B_D2RI TBIDP_85D TBIDP_D2R TBT B D2R P<1> 28 32
> IELE 2RI TBIDP_85D. TBIDP 2R TBT B D2R N<1> 28 32
= IEL B 2RI TBIDP_85D. TBIDP PR TBT_B D2R1_AUXDDC P 32
= IBL_B 2RI TBIDP_85D. TBIDP PR TBT_B D2R1_AUXDDC N 32
=D—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 AUXCH 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_| TBT_SPI_45S | TBT SPI TBT_SPI _MOSI 28
TRT_SPL_M SO TRT_SPL_45S | TRT SPI TBT_SPI _M SO 2
O—IBLSPL_CS | TBT SPI_45S | TBT SpPI TBT_SPI_CS L 2

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

Thunderbolt Constraints
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Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MM aK S2_MEM 85D S2_MEM QK MEM CAM CLK P 35 36
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MM K S2_MEM 85D S2_MEM QK MEM CAM CLK N 35 36
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM 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—S2_MEM CNTL S2_NEM 45S S2_NEM CTRI MEM _CAM _CKE 35 36
== [D—S2_MEM ONTL S2_NMEM 45S S2_NEM CIRI NMVEM CAM CS L a5 36
M PI_85D * =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF - - §77M:M74‘§§ §?7WM7ﬁH NMEM CAM QDT .
S S S2_NEM OVD S MEM 4SS | Sp MEM CIRI MEM CAM CAS_L a5 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT [»—S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 35 36
O—S2_MEM QVD S2_NMEM 45S S2_NMEM CMD NVEM CAM VE L a5 36
M PI _20THER * =4X_DI ELECTRI C ? M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C ? §77NFM7 977WM74§§ §77NFM7 'VEM OAM BA<O>
OS2 MEM QWD _IVEM _MEM CVD as 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 CVD MEM CAM BA<1> 35 36
— — OS2 MEMaD S2_NEM 45S S2_MEM CMD MEM _CAM BA<2> 3s 36
M PI CLK_20THER * =7X_DI ELECTRI C ? M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ? . - 977WM73§D §77NFM7 'VEM CAM m P<O> 5 36
[T S2_MEM DOS0 _NEN _NEM DQSO
I [CO—S2_MEM DQE0 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 D>—S2_MEM 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
- - S2_MEM DATA O S2_NEM 45S S2_NVEM DATAQ MEM_CAM DM<0> 35 36
— [CTD>—S2_MEM DATA_ _NVEM _NVEM |
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA_1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> 35 36
— S2_MEM A S2_NEM 45S S2_MEM CMD NMVEM CAM A<14.. 0> as 36
CLK_M PI * * M PI CLK_20THER D—==E = =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> 35 36
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a5 36
I“EIIDry BUS :OnSt rai nt ) _ [ MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P 35 36
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP DM PL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 35 36
= — M Pl _85D M Pl _DATA M Pl _DATA_CONN_P 36 83
S2_MEM 45S * =45_OHM _SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ol sn oL DATA M Pl _DATA OONN N
[aen _ _ 3 83
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF
> MPl_OK S2 M Pl_85D K MPI MPl_CK P 35 36
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N 35 36
i M Pl _85D CLK_MPI MPI_CLK CONN P 6 83
Spaci ng Rul e Sets = Moaan | 0w M PI_GLK_ CONN N
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 ’ S2_MEM PUR PP1V35 mM
— — [ _IVEM as a6
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Eeny S2_NEM PUWR PPOV675_CAM VREF 35 36
— — S2_MNEM PWR PPOV675_MEM CAM VREFCA 36
* = 2 = ? = —NEML
S2_DQS2OMNDATA 2x_Dl ELECTRI C| 7 S2_DQS20OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C 7 — S2_NEM PPOV675_NMEM CAM VREFDO
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM _CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_NMEM DATA* =SAMVE * S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD o y we p il g
S2_NEM CMVD S2_NEM CTRL - s2_ R NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEMPVWR | S2_MEM SZVEM 2PVR.
S2_NEM * S2_NEM * * S2_20THERVEM | S2_MEM_PVR DEFAULT

Menory

to GND Spa

ci ng

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013
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SMC SMBus Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL SPACI NG
> SMC 2 _S3 ISV =1 S =Y - S— 2 40 43

L SMC 2_S3_ | SMB 45S SMB SMBUS SMC 2_S3_SDA w0 43

» SMC 1_S0_ | SMB_45S SMB SMBUS SMC 1_SO0_SCL 40 43

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

» SMC 0_S0O_. | SMB_45S SMB SMBUS SMC 0_SO_SCL 40 43

> SMC 0_S0_. | SMB_45S SMB SMBUS _SMC 0_SO_SDA 40 43
CO—SMBUS SMC 5 SOl SMB_45S SVB SMBUS _SMC 5_q3_SCL 40 a3
US SMC 5 SDA SMB_45S SMB SMBUS SMC 5_G3_SDA 40 43
CO—SMBUS_SMC 3_sal SMB_45S SMB SMBUS_SMC 3_SCL 40 42
SMB_45S SMB SMBUS _SMC 3_SDA 40 42

[CO—SMBUS SMC 3 SDA

SMBus Charger Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—CHR Csl 1TOl DI EEPAIR CHGR CsI _P 6
[ 1TOl DI EEPAIR CHGR CsSlI _N 6
[O—CHER CSO 1TOl DI EEPAIR CHGR CSO P s6
[ 1TOl DI EEPAIR CHGR CSO N s6

SYNC NVASTER=CLEAN J45

SYNC DATE=04/26/ 2013
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SMC Constraints
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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;Z’{ Jls SpeCI f e I\bt Pr Opert es Jls SpeCI f 'c I\bt Pr Opert res
Sense_1Ta1_s08 - i araR =s0_arv se =s0_ar se =s0_ar se 11 0 FFPAIR 11 0 FFPAIR ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G l
THERM 1TC1_S0S . SioreaR =s0_amse =s0_amse =s50_am se 111D FFPAIR 1: 1D FFPAIR [ZZ»—SENSE_DI FEPAI R THERM 1TOl_45S THERM | | SNS _CPUDDR P
n . ) ) 3 3 s [>—SENSE_DI FEPAI R THERM 1TOl_45S TeERM | | SNS _CPUDDR N
11 oiFRPAIR 11 oiFRPAIR 11 DFFPAIR il P THERM 1TOL 458 Treew |1 SNS CPU DDR R P »
AU ot P . SioreaR 01w 01w 10 M1 0.1 m 0.1 m [Eos THERM 1TOQl_45S THERM | I SNS _CPU DDR R N a6
s o o N I e ome o ome o T CO—SENSE_DIFEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2 P a = AUDI ODI EE AUDIL O AUD _SPKRAMP_RSUBIN P &,

i _ - - - I [CO—SENSE DI FEPAIR THERM 1TOl_45S TeERM | CPUTHVENS D2_N p = AUDL ODI EE AUDLO AUD _SPKRAMP_RSUBI N N o,
THERM 1T01_455S . S oeaR —a5_o SE —a5_o SE a5_o SE -1 1_DiFFPAIR S11_DiFFPAIR - DI EEPAIR THERM 1TOl_45S THERM I SNS LCD PANEL_P fa—t AUDI QDI EE AUDL O AUD _SPKRAMP LSUBIN P,
Sense_1Ta1_ass - i aran 45 am s —a5_oase —a5_oase 11 DFFPAIR ioeear [ZD>—SENSE_DLFEPALR THERM 1TO1_45S meeea | SNS_LCD_PANEL_N | m— ALDL CO) FE ALDIQ AUD SPKRAMP LSUBIN N .

— _ - - - - - [CO—SENSE DI FEPAIR THERM 1TOl_45S TeERM | DDR3THVENS D1_P p = AUDI ODI EE AUDI O RSUBI N P 2
[CO—SENSE DI FEPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N p o AUDI ODI EE AUDI O RSUBI N N 2
I I CO—SENSE DI FEPAIR THERM 1TOL_45S THERM | GPUTHVENS D P - [ AUDIL ODI EE AUDLO LSUBIN P 5
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 _DIFEPAIR THERM 1TOl_45S THERM | GPUTHVMSNS D N P m AUDL QDI EE AUDLO LSUBI N N 2
e K I ’ . o . o [O—AUDLQ DI EEPAIR AUDI ODI EE AUDI O AUD L2 R P 50 52
- — - - [O—AUDLQ DIEEPAIR AUDI CDI EE AUDI O AUD L2 R N 50 52
THERM . 2% DI ELECTR C > CPU_VCCSENSE Iy . o P2 [O—SENSE DI FEPAIR SENSE_1TQl_45S SENSE | SNS 1V35_MEM P s [O—AUDLQ DIEEPAIR AUDL QDI EE AUDLO AUD L2 L_P 50 52
b . R S [CO—SENSE DI FEPAIR SENSE_1TOl_45S sense | I SNS_1V35 MEM N a5 [O—AUDLQ DI EEPALR AUDI ODI EE AUDI O AUD_ L2 _L_N 50 52
- s SENSE_1TO1_45S sense | I SNS 1V35 MEM R P s = AUDI ODI EE AUDI O AUD_SPKRAMP_RI N _P 5
— = SENSE_1TQl_45S SENSE I SNS 1v35_MEM R N a5 D AUDI ODI EE. AUDI O AUD_SPKRAMP_RI N_N 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [>_SENsE DiEERALR SENSE 1TO1 488 SENSE | SNS Al RPORT P [ AUDI ODI EE. AUDI O QUB SE&RANP LIN P 52
a0 . —sTANDARD. > NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—SENSE _DIFEPAIR SENSE_1TO1_45S SENSE | SNS Al RPORT_N [ m— AUDL QDI EE AUDLQ SgKRiNPRQ:VZ :;I NN 52
— = SENSE_1TOI_45S SENSE | | SNS Al RPORT R P u = R — ALDIQ 52
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