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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.

ALI ASES RES

Schematic / PCB #' s

SCHEM ML_B, J45

DVvT 8/6/2013

CK
APPD

DESCRI PTI ON OF REVI SI ON

DATE]

(.csa) Dat e (.csa) Dat e
Page Contents Sync Page Contents Sync
1 MASTER T 51 11/12/ 2012
1 Tabl e of Contents wnsTER 42 SMC Shar ed Support NG 345
z " K 10/ 25/ 2012 52 K 03/ 15/ 2013
2 BOM Confi guration 115 me 43 SMC Proj ect Support NG 045
3 i " 10/ 31/ 2012 53 - 11726/ 2012
3 BOM Confi guration 15 MB 44 SMBus Connecti ons cHanG J45
7 10731/ 2012 54 N N 12721/ 2012
4 PD Parts 15 M8 45 Hi gh Side Vol tage and Current NG 345
5 12718/ 2012 55 N 03715/ 2013
5 CPU DM / PEG FDI / RSVD J15_REFERENCE 46 Load Side Voltage and Current CHANG_J45
6 12/ 18/ 2012 56 12/ 21/ 2012
6 CPU d ock/ M sc/ JTAG CFG 215_REFERENCE 47 Debug Sensors NG 045
7 12/ 18/ 2012 58 11/ 26/ 2012
7 CPU DDR3 I nterfaces 315_ReFERENcE 48 Ther mal _Sensors cranG sas
8 12/ 18/ 2012 60 10/ 31/ 2012
8 CPU Power 315 ReFEREncE 49 Fan Connectors 15 M
9 12/ 18/ 2012 61 10/ 31/ 2012
9 CPU Ground 315_ReFERENCE 50 SPI__ROM / LPC+SPI_Conn. J15_ms
10 X 12718/ 2012 62 07/ 30/ 2013
10 CPU Decoupl i ng J15_REFERENGE 51 AUDI O CODEC, ANALOG e s45
11 12/ 18/ 2012 63 07/ 30/ 2013
11 PCH RTC/ HDAY JTAG SATA/ CLK 915_REFERENCE 52 AUDI O CODEC, DI G TAL e a45
12 12/ 18/ 2012 64 07/ 30/ 2013
12 PCH DM / FDI / PM GFX/ PCl 315_peFERENcE 53 AUDI O SPEAKER AMNP e sas
13 12/ 18/ 2012 65 07/ 30/ 2013
13 PCH PCI - E/ USB 315_peFERENcE 54 AUDI O JACK e sas
14 12/ 18/ 2012 66 07/ 30/ 2013
14 PCH GPI O M SC/ NCTF 315_peFERENcE 55 AUDI O JACK TRANSLATORS e sas
15 12/ 18/ 2012 70 10/ 31/ 2012
15 PCH Power 215_REFERENCE 56 DC-In & Battery Connectors 115 me
16 12/ 18/ 2012 71 10/ 31/ 2012
16 PCH G ounds J15_ReFERENCE 57 PBus Supply & Battery Charger 15 M8
17 12/ 18/ 2012 72 10/ 31/ 2012
17 PCH DECOUPLI NG J15_REFERENCE 58 CPU VR12.5 VCC Regul ator |IC 315 MB
18 10/ 31/ 2012 73 10/ 31/ 2012
18 CPU & PCH XDP 15 M8 59 CPU VR12.5 VCC Power St age 15 M
15 " 12718/ 2012 7 10731/ 2012
19 Chi pset Support J15_REFERENGE 60 1. 35V DDR3L SUPPLY 15 MB
20 N N 01/ 14/ 2013 75 10731/ 2012
20 Proj ect Chi pset Support 315_ReFERENcE 61 5V / 3.3V Power Supply 15 M
21 12/ 18/ 2012 76 10/ 31/ 2012
21 CPU Menory S3 Support J15_REFERENGE 62 1VO5V POAER SUPPLY 15 MB
22 10731/ 2012 77 X - 06/ 13/ 2013
22 DDR3 VREF MARG NI NG 15 MB 63 LCD/ KBD Backl i ght Driver CLEAN M.B_KEPLER
23 10/ 31/ 2012 78 X 10/ 31/ 2012
23 DDR3 SDRAM Bank A (1 OF 2) 15 M8 64 M sc_Power Supplies 15 M
24 10/ 31/ 2012 80 10/ 31/ 2012
24 DDR3 SDRAM Bank A (2 OF 2) 15 MB 65 Power FETs 15 MB
25 10/ 31/ 2012 81 03/ 15/ 2013
25 DDR3 SDRAM Bank B (1 OF 2) 15 MB 66 Power Control 1/ ENABLE cHanG 345
76 10731/ 2012 53 N 10731/ 2012
26 DDR3 SDRAM Bank B (2 OF 2) 15 MB 67 eDP Di spl ay Connect or 15 MB
27 A K 10/ 31/ 2012 3 10731/ 2012
27 DDR3 Ter i nati on 15 M8 68 RI O Connectors 15 M
8 0171472013 100 N 10731/ 2012
28 Thunder bol t Host (1 of 2) T20_RR 69 Power Aliases 15 M
25 017147 2013 102 N " 10/ 31/ 2012
29 Thunder bol t Host (2 of 2) T20_RR 70 Signal Aliases 15 M
30 i 01/ 14/ 2013 104 - X 10731/ 2012
30 Thunder bol t Mbbi | e Support T20_RR 71 Functional Test Points 115 M8
32 12/ 18/ 2012 105 10/ 31/ 2012
31 Thunder bol t Connector A 315 ReFERENCE 72 NC & No Test 15 M8
33 127 18/ 2012 110 .. 12710/ 2012
32 Thunder bol t Connector B 315 ReFEREncE 73 PCB Rul e Definitions SioLE_d4s
3 11716/ 2012 111 - 12710/ 2012
33 DDC Cr ossbar 315_ReFERENCE 74 CPU Constraints sipLe sas
35 10/ 31/ 2012 112 _ 12/ 10/ 2012
34 X29C CONNECTOR 315_m8 75 PCH Constraints 1 sipLe gas
37 06/ 08/ 2013 113 - 12/ 10/ 2012
35 SSD Connect or CLEAN M8 KEPLER 76 PCH Constraints 2 sioLE 245
39 06/ 13/ 2013 114 N 12/ 10/ 2012
36 Canmera 1 of 2 CLEAN M. KEPLER 77 Menory Constraints sipLe sas
40 06/ 13/ 2013 115 A 12/ 10/ 2012
37 Carmera 2 of 2 CLEAN M.B_KEPLER 78 Thunderbol t Constraints SioLE 345
26 10/ 31/ 2012 116 N 12/ 10/ 2012
38 USB 3. 0 CONNECTORS 15 M8 79 Canera Constraints sipLe sas
48 03/ 15/ 2013 117 A 12/ 10/ 2012
39 KEYBOARD/ TRACKPAD (1 OF 2) cranG sas 80 SMC Constraints sipLe sas
29 03/ 15/ 2013 118 - . - 12/ 10/ 2012
40 KEYBOARD/ TRACKPAD (2 OF 2) cHanG J45 81 Proj ect Specific Constraints sipLE J45
50 03/ 15/ 2013
41 SMC cranG J45

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 0456 1 SCHEM M.B, J45 SCH CRI TI CAL
820- 3662 1 PCBF, M_B, J45 PCB CRI TI CAL
_DRAWNG
REREY ABerev

LAST_MCDI FI ED=Tue Aug 6 17:09: 28 2013
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BOM Vari ant s
BOM NUMBER BOM NAME BOM OPTI ONS

685- 0067 COMVON PARTS, MLB, J45 J45_COVIVON J45 BOVI G OUpS

985- 0045 DEV BOM M.B, J45 J45_DEVEL: ENG Bom GraUP BOM OPTI ONS

639- 4822 PCBA, MLB, BETTER, 8G HYN, J45 BASE_BOMI DEVEL_BOM CPUGRW BETTER, RAM HYN X_1600_S J45_COMMN ALTERNATE, COWMON, J45_COMMONL, J45_COVMONZ, J45_PROGPARTS

639. 4823 PCBA, MLB, BETTER, 16G HYN, J45 SASE_BOM DEVEL_BOM, GPUGRW BETTER, RAM HYN X 1600 J45_COVVONL CPUMEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, CPUPEG: X16, S2_PWR: SO

630- 4828 PCBA. MLB, BETTER, 8G ELP, J45 ASE. B0V DEVEL_BOVI OPUGRUY BETTER, RAMI ELP DA 1600, J45_COVVON2 EDP: YES, LPCPLUS_CONN: YES, LPCPLUS_R: YES, XDP, R O_PWR: 1V5, SPI : DUAL_I O, SSD_PWR_EN: GP| O, CAM_WAKE: NO

639- 4829 PCBA, MLB, BETTER, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM ELPI DA_1600 J45_PVB BKLT: PROD, SENSOR_NCNPRCD: N

639- 4834 PCBA, MLB, BETTER, 8G M C, J45 BASE_BOM DEVEL_B0M CPLLCRW BETTER, RaM M GRON_1600_S J45_PROGPARTS SMC_PROG EVT, BOOTROM.PROG DVT, TBTROM PROG, TPAD_PSCC: PROG

639- 4835 PCBA, MLB, BETTER, 16G M C, J45 ASE_BOM DEVEL__BOM, GPU_ CRW BETTER, RAM M GRON. 1600 J45_DEVEL: ENG ALTERNATE, XDP_DEBUG, SOPGOCD_| SL, DDRVREF_DAC, SENSOR_NONPROD: Y, SENSOR_NONPROD_R, BKLT: ENG, DBGLED, CAM _XTAL: YES

639- 4840 PCBA, MLB, BEST, 8G HYN, J45 BASE_BOM DEVEL_ 50M GPLLCRW BEST, RAM FYN X_1600_5 J45_DEVEL: FSB ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NCNPROD: N, SENSOR_NCNPROD R

639-4841 PCBA, MLB, BEST, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM HYNI X_1600 XDP_DEBUG XDP_CONN, XDP_PCH

639- 4846 PCBA, MLB, BEST, 8G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM ELPI DA_1600_S

639- 4847 PCBA, MLB, BEST, 16G ELP, J45 BASE_BOM DEVEL_EGM CPU_GRW BEST, RAM ELPI DA 1600 Modul e Parts

639- 4852 PCBA, MLB, BEST, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM M CRON_1600_S PART NUVBER ary DESCRI PTI ON REFERENCE DES CRI T CAL BOM OPTI ON

639- 4853 PCBA, MLB, BEST, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM M CRON_1600 33754599 1 om0, 2.0, 47w 402 o B 00500 CRI T1 CAL CPU_CRW BETTER

639- 4858 PCBA, MLB, CTO, 8G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600_S 33754600 1 o SmLE P B, 2. 3, 70t 40, ot B 00500 CRI T1 CAL CPU_CRW BEST

639- 4859 PCBA, MLB, CTO, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600 33754624 1 ot oD, P B, 2. 6, 470t 40, ot B 00500 CRI T1 CAL CPU_CRW CTO

639- 4864 PCBA, MLB, CTO, 8G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600_S _ 33754542 1 o v Lot 7. 2. S0, PG oo UL100 CRI T1 CAL

639- 4865 PCBA, MLB, CTO, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600 _ 33851247 1 e ToT. T 40 0. P2 O O SLIC. FoaronS U2800 CRI T1 CAL

639- 4870 PCBA, MLB, CTO, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600_S _ 33851186 1 e boReT00R. S POl £ G 5. 200 oo U3900 ORI T1 CAL

639-4871 PCBA, MLB, CTO, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600 33350700 1 e Sorven 4011 DOrOL. 1600, G 968 LB U4000 ORI T1 CAL
33350667 16 1 C. SORAM 4GBI T, DDRBL- 1600, HUVA, 78P FBGA CRI TI CAL HYNI X_1600_S
33350624 16 | C, SDRAM DDR3- 1600, 512VX8, 78FBGA, C- DI E. SAVBUNG CRI TI CAL SAMSUNG_1600_S
333S0703 16 |G, SDRAM 4GB T, DORAL- 1600, F I E, RS, 78P CRI Tl CAL ELPI DA _1600_S
33350660 16 | C. SDRAM 4GBI T, DDRSL- 1600, VBOA, 78P, FEGA CRI TI CAL M CRON_1600_S
33350667 32 | C, SDRAM 4GBI T, DORBL- 1600, HUVA, 78P FBGA CRI TI CAL HYNI X_1600
33350624 32 |ic SDRAM DDRs- 1600, 51218, 78FBGA, G- DI E, SAVEUNG CRI TI CAL SAVSUNG_1600
33350703 32 1 C, SDRAM 4GBI T, DDR3L- 1600, F DI E, RS, 78P CRI TI CAL ELPI DA_1600
333S0660 32 | C., SDRAM 4GB T, DDRAL- 1600, VBOA, 78P, FEGA CRI TI CAL M CRON_1600

DRAM SPD Straps
BOM GROUP
RAM HYNI X_1600_S

BOM OPTI ONS
HYNI X_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQO: L
SAMSUNG_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: H
ELPI DA_1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: L
M CRON_1600_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFG0: H
HYNI X_1600, RAMCFG3: H, RAMCF&2: L, RAMCFG1: L, RAMCFQO: L
SAMSUNG_1600, RAMCFG3: H, RAMCF®2: L, RAMCFGL: L, RAMCFQD: H

RAM SAMBUNG 1600_S

RAM ELPI DA_1600_S

RAM M CRON_1600_S

RAM HYNI X_1600

RAM SAMSUNG_1600

RAM ELPI DA_1600

RAM M CRON_1600 M CRON_1600, RAMCFG3: H, RAMCF&2: L, RAMCFGL: H, RAMCF®0: H

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON NN TRSTET TS SN NS IO
685- 0067 1 J45 M.B BASE BOM BASE CRI TI CAL BASE_BOM TTILE BO\/I Conf | ur at | on
985- 0045 1 345 M.B DEVEL BOM DEVEL CRI TI CAL DEVEL_BOM g r———
d} Appl e I nc. S_NUM> D
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Pr ogr ammabl es -

Al

bui | ds

33550915 1 |1 SERIAL SPI FLASH ROM 4MBI T, 50MHZ, USCN u2890 CRI TI CAL TBTROM BLANK
341S3919 1 | C, EPROM Fal con RI DGE( V13. 9) J44/ 45 u2890 CRI TI CAL TBTROM PROG
33754587 1 1C TP PSOC, QFN, BLANK u4801 CRI TI CAL TPAD_PSOC: BLANK
341S3856 1 | C, TRKPDI KYBD, PSOC( V225) u4801 CRI TI CAL TPAD_PSCC: PROG
SMC
338S1214 1 | C, SMC- B1, 40MHZ/ 50DM PS, SCPL FW 157BGA Us000 CRI TI CAL SMC_PROG: BASE
341S3902 1 I C, SMC- B1, EXT, V2. 12A54, EVT, J45 Us000 CRI TI CAL SMC_PROG EVT
341S3741 1 I C, SMC- A3, SCPL, EXT, VXXXX, PVT, J15 Us000 CRI TI CAL SMC_PROG PVT
EFI ROM
33550807 1 IC.SPI SRL 50MHZ FLASH, 64MBI T, 8SCP, FUSE=1 u6100 CRI TlI CAL [BOOTROM BLANK: MACRONI
33550812 1 I G SPI SR 50MHZ, FLASH, 64MBI T, SO C8 u6100 CRI TI CAL [BOOTROM BLANK: NUVONY:
34183763 1 1 C, EFl ROM VXXXX) PROTO 0, J45 U6100 CRI TI CAL | BOOTROM PROG PROTCD
341S3780 1 I C, EFI ROM V0035) PRE- PROTO 1, J45 u6100 CRI TI CAL BOOTROM PROG: PRE- PROTOL
341S3793 1 I C, EFI  ROM V0041) PROTO 1, J45 u6100 CRI TI CAL BOOTROM _PROG PROTOL
341S3811 1 1 C, EFI ROM V0Oxx) PROTO 2, J45 U6100 CRI TI CAL | BOOTROM PROG PROTCR
341S3890 1 C, EFI  ROM V0100) PROTCB- J45 &EVT- J4! U6100 CRI TI CAL BOOTROM_PROG: EVT
341S3929 1 I C, EFl  ROM Vxxxx) DVT- J45 u6100 CRI TI CAL BOOTROM_PROG: DVT

Bar Code Labels / EEEE #' s

PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

825- 7845

1

MBP BARCODE LABEL

LABEL

CRI TI CAL

Alternate Parts

PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
376S1053 | 376S0604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC al't to Sanyo
138S0739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson Alt to NDK
19750478 | 197S0479 ALL NDK At to Epson
371S0713 | 371S0558 ALL oS alt to ST
15280461 | 15251645 ALL Qyntec alt to Vishay
376S1080 | 376S0820 ALL Diodes alt to On Semi
15580667 | 15550583 ALL Panasoni c alt to TOK
107S0232 | 107S0241 ALL oyntec alt to TET
376S1032 | 376S0855 ALL Toshiba alt to Di odes
376S1129 | 376S0855 ALL N alt to Diodes
376S1089 | 37651128 ALL NP alt to Diodes
13850681 | 13850638 ALL Taiyo Yuden alt to Samsung
128S0371 | 128S0376 ALL Kemet alt to Sanyo
33380629 | 333S0703 ALL Elpida Fdie alt
138S0803 | 13850639 ALL Samsung alt to Mirata
13850843 | 13850674 ALL Samsung alt to Mirata
13850846 | 13850811 ALL Samsung alt to Mirata
127S0164 | 127S0162 ALL Rohm alt to Vishay
138S0732 | 138S0715 ALL Rohmalt to Vishay
128S0364 | 12850264 ALL Kemet alt to Sanyo
33380704 | 33380700 ALL ELPIDA to HYNIX U4000
31150649 | 311S0541 ALL ONalt to Toshiba (U2030 U7001)

SYNC VASTER=J15 M.B

SYNC DATE=10/31/ 201

TTTLE

BOM Confi gurati on

d} Appl e I nc.
®
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o

%Tgéig - Frane Hol es
O =1 210470
ZTQ450 “o = S L. 1305 1. 4x0. 75
1 —
SL-2.3X379-2.9%X4. 5 - @D 210471
210414 GND - SL-1. 1XOQ 1. 4x0. 75
1 —
SL- 1. 1X0. 5% 1. 4x0. 75 - D ZL%ZZ
— 1
ZIQﬂSZS o - SL-1. 1xo.g5>- 1. 4x0. 75
1 —
SL-1.1X0. #5% 1. 4x0. 75 - 210413
— GN\D 1
- SL-1. 1xo.@ 1.4x0.75
J45 THERVAL MODULE STANDOFF
860- 1687 860- 1327 860- 1328
SH0427 SH0426 SH0425 SHO424
5. 00D1. 85I D- 2. 9H 5. 00D1. 85I D- 2. 9H STDOFF- 4. 50D1. 8H SM STDOFF- 4 56h1. 9kt SM
SH0429 SH0428 SH0423
5. 00D1. 85I D- 2. 9H 5. 00D1. 85I D- 2. 9H STDOFF- 4. 50D1. 8H SM
1 ( : : ) 1 (: :) 1

817-0688 817-0741 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
STDOFF- fg%zdfgsﬂ SM 2 STDOFF- 4. 9032.555&3?4 SL- 2. 6X2NP- 2 725-1807 1 | NSULATOR, REAR, M.B, J45 REAR_I NSULATOR| CRI Tl CAL
1 1 725-1877 1 I NSULATOR, CPU, J45 CPU_I NSULATOR | CRI TI CAL
= = 725-1787 1 I NSULATOR, PCH, J15 PCH_I NSULATOR | CRI TI CAL
OM T_TABLE 806- 6193 2 CAN COVER, nDP CAN_COVERL, caN coverd CRI TI CAL
806-6170 806- 6192 806- 6194 APN 806- 2247 946- 3819 1 D2 M.B DYMAX ADHES! VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
B ?/58:}32% 5 825- 7841 1 | LBL, PART CONFIG BOARDS, D2 | CONFI G LABEL | CRI Tl CAL
1 1 1 & -
[ |SH0450 [ |SH0452 [ |SH0451 806- 9391 1 SH ELD CAN, USB, J45 SH0450 CRI TI CAL
= S = SM = SM -
SHLD- J44- ML.B SHLD- J45- CAN- FENCEL1- VDP SHLD- J45- CAN- FENCE2- VDP )
SH0431 SH0432 SH0433 2 1SZN-EO(‘J13V90| R 2 lSZI\-/EO(‘)ll\E/?\A-lCI R 2 1SZI\-/EO(‘)13\A?CI R
POGO 2. 30D°5. BH'SM LOWFORCE  POGOD 2. 30D°5. BH'SM LOMFORCE  POGO- 2. 30D° 5. 5H SM LOW FORCE " SMT-PAD-NSP " 7SVT- PAD-NSP " 7SVT- PAD-NSP
M M M F‘ T‘ T‘

SHO437
POGO- 2. 30D- 5. 5H SM LOW FORCE
4 SH0435 SH0436 M
POGO- 2. 30D-5. 5t SM LOWFORCE  POGO- 2. 30D-5. 5H- SM LOW FORCE POGO- 2. 30D-5. 5H SM LOW FORCE 1
M

J45 St AND OFF

860- 1448

|
2 g
EE N
w

2. 9CDl 2ID—1 35H- SM 2.90D1. 21 D- 1. 35H SM

SHO441 SHO461 SHO0465
2. 9001 P 1 35k SM 2.90D1 21 D 1. 35H SM 2.90D1 21 D 1. 35H SM 2.90D1 21 D 1. 35H SM
1 1 1
£i> @ @ ‘#) %IC MASTER=J15 M.B SYNC DATE=10/31/201
- 1 1 PD Parts
SH0462 SHO0463

SH0464 <SCH_NUM-| D
467 le Inc. ﬂgﬂ'm__l—
2.0001. 2/ 1. 35H M 2. 90DL. 21D 1735H SM 2.90D1 21 D- 1. 35H SM 2 0007 s d} App

SH0443 2 ooprob 0586
2. 9031 2| D— 1 35H— SM 2 00D 2 b 1235 H SM | .90D1. 21 D-1. 35H SM . . . ® <E4LABEL>
L + + NOTI CE OF PROPRI ETARY PROPERTY:
THE | V\FCRNIQ | ON_CONTAI NED HEREI N IS THE <BRA|\D_b
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OM T_TABLE
U0500
HASWVEL L
BGA
1 2N _N<0> AB2 oM Rxor  SYM1 OF 12 peg roove| AHE » CPU_PEG RCOWVP

12 DM _S2N N<1> AB3{DM _RX1*
- DM _S2N_N<2> . "C3lou R PEG_RX0* |yE10 PCl E_ TBT_D2R N<O>rm 2
2 D OM__ S2N_N<3> - ACI{DM _RX3* PEG_RX1* 1C10 PCl E TBT _D2R N<1>, 28
PEG_Rx2* |,B10 PCl E TBT D2R N<2> 2
L DM _S2N_P<0> ABL [om Rxo PEG RX3* hE9 PCl E_TBT_D2R N<3>7m =
12 DM _S2N_P<1> AB4 |owm _Rxt PEG Rxd* (D9 TP_PEG D2RN<4> o
2 DM _S2N_P<2> ACH |om _Rx2 PEG RX5* [sB9 TP_PEG D2RN<5> o
> DM _S2N_P<3> . " lov R PEG RX6*[oL5 TP_PEG D2RN<6> 0
PEG_RX7* L2 TP_PEG D2RN<7> 0
- DM _N2S_N<O> AE2 o _Txor 2 PEG_Rxa* M TP_PEG D2RN<8> o
12 N2S_N<1> AF4DM  TXL* PEG_RX9* 5L4 TP_PEG D2RN<9> 70
2 o DM _N2S N<2> o—"Sdov _Txa* PEG_RX10* 5M2 TP_PEG D2RN<10> 7o
12 DM _N2S N<3> oM _Tx3* PEG RX11* |55 TP_PEG D2RN<11> 70
PEG_RX12* [5,V4 TP_PEG D2RN<12> 70
12 DM _N2S P<0> AF1 [pMm _TX0 PEG_RX13* |5V TP_PEG D2RN<13> 0
12 DM _N2S P<1> AF3 DM TX1 PEG RX14* |2Y3 TP_PEG D2RN<14> 70
12 DM _N2S_P<2> AG3 |pm _Tx2 PEG RX15*[Y2 g TP PEG DPRN<15> mu

12 @%‘_AGL DM _TX3
PEG_Rx0|_F10 PCl E TBT_D2R P<0>, 28
PEG Rx1| D10 PCl E TBT _D2R P<1>, 28
e FDL_CSYNC g FIllFD cSYNC PEG Rx2| ALO POl E TBT D2R P<2>, .
g PEG Rxa| Fo PCl E_TBT_D2R_P<3>¢rm 2
I FDI_ | NT - F12[DiSPINT PEG Rxa| &9 TP_PEG D2RP<4> 70
PEG_Rx5|_A9 TP_PEG D2RP<5> 70
PEG_RX6| M6 TP_PEG D2RP<6> 70
PEG Rx7| L1 TP_PEG D2RP<7> 70
PEG_RX8 TP_PEG D2RP<8> o
" PEG Rx9| L3 TP_PEG D2RP<9> I
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26 5@y MEM B_DO<24> o 2544 |SB D24 % sB_cDT3| AWL9 o\
= ZS@J’L—M@—WM g 36: BD44 IS5 D25 N SB_BSo|_AY23 M B_BA<0> 25 20 20
2 25@—L“—NEM : B2 Isp D@6 & sB_s1| BA23 MEM B BA<1> s 20 07
oy VEM B DQ<27> o g, BFA2Isp pop7 sB_Bs2| BA36 MVEM B_BA<2> e
= g Y=V s LD e 7 i : =
26 25, BCA4 |sp Al
v g NEM B DO<30> e i o o vss_AUsOL A0y,
2 25CBD> MEM B_DQ<31> o= 542 SB_DQB1 SB_RAS* %@ 25 26 27
26 25 B> NMVEM B_DQ<32> PEDG-LN SB_DQB2 SB,V‘E*%@H 26 27
noaguy MEM B DOS33> o g A6l posa SBCAS AV o MEMB CASL  ppwzx
26 25 B MEM B_DQ<34> PN SB_DQ34
20 25y VEM B DO<35> o—t V15 [sB D35 SB_ro| BASO MEM B_A<O> 25 26 27
26 2sqgry—VEM B_DQ<36> o= Y16 SB_DQB6 SB,W%@ 25 26 27
26 25 B> MEM B_DQ<37> =g V16 SB_ D@7 SB,W%@ 25 26 27
wngay MEM B DOS38> o o AVIS|sp prgs SB_Mas| AV30 M B A<3> 22 27
gy MEM B DO<30> o AUIS |sp oge SB_\Aay AVBZ MEM B A<d> 220 70
20 5@y VEM B DQ<40> o=t ~UL2 |S8 D10 SB_MAS| AY32 MEM B_A<5> 25 26 27
wngay MEM B DOCAl> o o AVI2]sp post S8 _WA6 AT30 MEM B_A<G> 220 7
20 25y VEM B DOQ<42> e _CAL0 |SB D02 SB_MA7| AV32 MEM B_A<7> 25 20 27
20 25 mryVEM B DOQ<43> o—s VL0 [s5 D013 SB_wng| BAS2 MEM B_A<8> 25 26 27
w0 qEy MEM B DQ<44> o o AVI2]sg pona S8_Nnol AUS2 MEM B_A<9> 220 7
2 2@y VMEM B DQ<45> o— E/12 |SB DOt5 SB_MALO| AU23 MEM B_A<10> 25 26 27
20 25y VEM B DO<46> o—e Y10 S5 Dts SB_Ma11| AYSS MEM B A<11> 25 26 27
20 25y MEM B_DO<47> o—p A0 |s8 D07 SB_MAL2| AVBS MEM B_A<12> 25 20 27
2 sy VEM B DOQ<48> o—s B |58 D018 SB_M13| AU20 MEM B_A<13> 25 26 27
wunggy MEM B DO<49> o 8ABlss noto i oo M B Asldz w0
gy MEM B DO<50> g AV6lsg oSO sB_wats| BASS g  NMEM B A<15>  romy 25 20 2
20 25y VEM B_DQ<51> o= SB_DGB1
wngay MEM B DOSE2> o o AVBlsp oop2 SB_DQSN0,AD52 MEM B N<O> 2 20 77
20 2@y VMEM B DO<53> o—p_ /Y|SB D053 SB_DQSNLyAU6 MEM B N<1> 25 20 77
20 2sayVEM B DQ<54> o=t "% |s8 DC54 SB_DQSN2(BD48 MVEM B N<2> 25 20 77
w0 ngms MEM B DOSEB> oo AY6lss oops SB_DSNG (8043 MVEM B Ne3> w207
20 2@y VEM B DO<56> o—o_ /2 |s8 D56 SB_DQSNA4(,AWLE MEM B N<4> 25 26 77
26 2@y VEM B DO<57> o—o_ VB |s8 D57 SB_DQSNS (A0 MVEM B N<5> 25 20 77
2 25y VEM B _DOQS58> gy AKL] SB_DGB8 SB_DGENSAVE VEM B N<6> 25 26 77
2 sy MEM B_DO<509> o—t_ 4|58 DCBO SB_DQSN7(;AL2 MEM B N<7> 25 26 77
2 25y VEM B DO<60> e—a_ "M |s8 DCB0 RSVD172| BE38 o\
2 2sqgry—VEM B_DQ<61> o=V SB_DO61
2 s gayVMEM B DO<62> o—s_ 12|58 DCp2 SB_DQso AD53 MEM B P<0> 25 20 77
oy MEM B DO63> o AGlsp posa SB_DGs1| AV46 MVEM B P<1> 2207
- SB_DQs2| BE48 NMEM B P<2> 25 26 77
SB_DQs3| BE43 MEM B P<3> 25 26 77
SB_DQs4| AWLS VEM B P<4> 25 26 77
SB_DQss| AWL2 VEM B P<5> 25 26 77
SB_DQs6| AV VEM B P<6> 25 26 77
SB_DQs7| AL3 MEM B P<7> 25 26 77
RSVD173| BD38 o\~
RSVDL74[ BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BE37 o o
RsVDL77| BE37 o \c
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o =
RSvDL80| BES7 o o
RsvD181| BD37 o o
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2 1

OM T_TABLE

PPVCC SO_CPU_ 45 10 46 50 60 71

SYNC DATE=12/18/ 201

20y N EmN

d} Appl e | nc. SCH_NUM>
®

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

NCx—217 |RsVD64 UO500 B43
NCx ST rovee PASIELL Bie
& 331 |rsvpe7 SYM 5 OF 12 B48
81 69 66 65 21 10 s _PP1V35_S3RSO0_CPUDDR OM T_TABLE <27
AR29 28
AR31 C31
AR33 32
AT13 C34
AT19 C36
AT23 c38
AT27 C39
AT32 42
AT36 43
AV37 A5
AVR2 46
AR5 48
AVR9 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
BDG3 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
71 69 59 46 10 8 6 BE33 E38
E39
NCxAN31 |rsvpss E42
RO L6 |vee L6 E43
PLACE_NEAR=U0500. C50: 50. 8mm 100 M6 |vee ve E45
1/ 16W AN22 |RSVD69 E46
NOTE: Aliases not used on CPU supply outputs PLACE_SI DE=BOTTOM V05 NCx%-2ANL8 |rRsvD70 vee E;g
to avoid any extraneous connections. + s omyCPU_VOCSENSE_P - 050 |voc sense £2r
5518 106 5 _PPVCClI O SO CPUmn NC —AH [RsvD71 =
Max | oad: 300mA N TH=0. 2 mm P D51 lvea o_out
NEEKTVERY - PPVCOVP_S0_CPU T | Nese—Fizlrc Rz o
RO800* 1RO802 Max | oad: 300mA @Ei;ﬁggﬂ EFVEE:% iy - AK6 |vcovp_our 26
) 110 NC N33 [Rsvpr2 5
o e e Fao
202,| RO810 |[,402 312 |RsVD79( VSS) Fa2
1+ 50 prmy_CPU_VI DALERT L LAAA2 NC X249 JRSVDT74 Fa3
M | CPU VIDALERT RL o | 353)vipaerr o
R0§11 Mos" CPU_VI DSCLK_R - 3527 1\1 pSCLK 28
74 50 o CPU_VI DSCLK LANAZ J CPU_VI DSQUT_R -— 350 |1 psaut -
Y >~
%gisj\g RO812 R0802.2:  PLACE_NEARFUDS00. J50: 2. S4mm B51 |vss ms1 g?
0 RO810.2: PLACE_NEAR=U0500. J53: 38mm . CPU PWR DEBUG L F19 |pwR DEBUG
74 saqgry—CPU_VI DSOUT IAAAZ RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm m - E52 s £oo G32
o5y TP_CPU_RSVD _TP75 Va9 |rsvrs =
Mios" TP_CPU RSVD TP76 U9 |rsvore =
TP_CPU | VR ERROR AMI9 || VR_ERROR @9
TP_CPU RSVD TP78 W9 |rsvD78 a2
V50 |vss v50( RSVD) =3
AN49 |vSS_AN49( RSVD) &5
AJ49 |yss_AJ49( RSVD) 6
A0 |vss_AGE0( RSVD) 8
AKA9 lyss_AK49( RSVD) 1
AJS0 |yss_AJ50( RSVD) T2
AP49 lyss AP49( RSVD) e}
ABSO0 |yss_AB50( RSVD) i
AP50 |vss_AP50( RSVD) Hi6
ADS0 |yss_AD50( RSVD) 7
AMBO |vssS_AMBO( RSVD) e
H19
= 2332 H20
H21
A39 o3
A42
743 H24
2222 2|2 F|F|E|EE|Z| B2 5555555555 331333333 Q|| 2 2 2 2 2 22| 23| 2| I 333 3] 3 2] 2| S| 2| 2| 2| 2| 2| 2 2] 82| 2| 2| 2| 2(2(2( 2| 2| 2| 2| 2| 1| | B 22| B 2| & K| 3] 3[3]3| 2|22 22| 8| T 2 2| 2| 2| 22| 8| 0| 8] 8| 8| B2 &) S e | vee 26
H27
§ A//XZ H29 Connections woul d be required
ANGT for 2014 CPU support.
AA8 Fc ps| D5 TP_CPU_FC VCCST
AAD FC_ps| D3 TP_CPU_FC VCCST_PWRGD
S -
o
S%é E’% SYNC VASTER=J 15 REF ERENCE
U)m wﬂ. TTTCE
8% : CPU Power
38
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||l o~ 8'.0 gzwwwawr\ gggl:r ggwmwr\ 8ug:ESZEOH(")VLOLDI\CDONVLDEO)OHN(")VLOLD Sug:2S:a38;}mm;rlmﬁrﬁ\lg:loﬁNm<rmwhwmggggggzwmmhmggggcaw EE&E%%MTLW%A&QERPEEEEIMSTHE
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OM T_TABLE OM T_TABLE
ALl UO500 A)48 AT40 UO500 AY50
AL5 HASWEL L AJ51 AT42 HASWEL L AY9
AL9 BGA AJ54 AT43 BGA B11
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12 B15
26 GrROND AK5 AT46 GROUND B19
A30 AK50 AT47 B22
A33 AK7 AT49 B26
A37 AK9 ATS B30
A40 ALL AT50 B33
Ad4 AL4 AT51 B37
AAL AL48 AT52 B40
AA2 ALS AT53 B44
AA3 AL7 AT54 B49
AA4 ANVB AT6 B8
AAL8 AMVB1 AT8 BA13
AA5 ANVB2 AT9 BA18
AAT7 AVB3 AUL3 BA22
ABS ANVB4 AUL8 BA25
AB51 AM7 AU22 BA29
AB52 ANL AU25 BA33
AB53 AN2 AU29 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
AB9 ANA8 AU42 BAS
ACA8 ANS AUS BA50
AC5 AN50 AU BA51
AC50 AN7 AV1 BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 AP7 AV2 BB10
AD54 vss VSS | AR12 AV22 vss vss| BB11
AD7 AR14 AV25 BB12
AD9 ARL6 AV29 BB14
AEL AR18 AV3 BB15
AE2 AR20 AV33 BB16
AE3 AR24 AV4 BB17
AE4 AR26 AVA2 BB18
AE48 ARA8 AV5 BB20
AES AR5 AV50 BB23
AE50 AR50 AV9 BB25
AE7 AR7 AWL3 BB28
AF5 AR8 AWLE BB32
AF6 AR9 AVB7 BB33
AF7 AT1 AWM 2 BB37
AA8 AT10 AM3 BB38
AGE AT12 AM5 BB39 ]
AGE1 AT15 AWM 6B BB41
ACE2 AT16 AWML 7 BB42
AGE3 AT18 AWM BB43
ACB4 AT20 AVB BB44
AG7 AT22 AVE0 BB46
AD AT25 AVE1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVD BB49
AH3 AT33 AY13 BBS
AH4 AT35 AY22 BB6
AHA8 AT37 AY25 BB7
AHS AT39 AY29 BB9
AH50 AT4 AY33
AH7 AY37
AY42
CPU_VCCSENSE N o 56 7
| < < oo o
| | O] | B| 8| B| 3| 3| 3| 8| 8| B BIB| | E| |33 23] 5] 2| | 2| {2 L|%| 3| 5|2 28885 2| 5|2l & e8| 7| 2| 8| 2| 2| 2] | 2| &| £| 3| S| 3| 3|3[3]3]3]3|3|5[S|5[ 2| 2[ 2|2 2| 2|5 %] 2 <|<R|T %|2|2| 2| 3| 3|5| 4| 5|8 5| 5| 5|58 | 8(2|o 8 1RO960
m cocoo . B 190 bl ACE_NEAR=U0500. D50: 50. 8mm
g4 2389 3 g A-E¥ PLACE_SI DE=BOTTOM _—
) | | 2
N 0 O ©
L 8 8
w N << 0 %)\
2 Oj - 88-¢
< o b > >
a Lﬂ%é >
- 8 s
=R
8
3|3lal 3| 313 | 3|8 3|83 3| 3| 3| =| 8| 8| 2| 3| 2| 8| 8| 3| 2| o] &l ol o | & &l & | @) &) @& 2 2| 2|22 S| 5Tl s | ol o| S| 88| 8|8 | 3|3|3|8|") 8| 5| 8| 8| 8| 8| 8| 8] 3|3 3| | | o o o o & & | & & & & &) B S| &| 55|88 il il id i B I A 5 R R R )
[i0] o] los] s ] e} [in] [fss] Was] gia) ia) o] e gl [n] i) [7a] l5a] Jvs] oa ) o] i [7a] Was] aa ) o) aa] aa] jaa) yea) e faa) jaa) yea) ) fea) jee) o) e faa] gaa) e CPU G‘ Ound
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8 7 6 5

CPU VCORE Decoupl i ng

Intel recommendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side,
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402

PLACEMENT_NOTE ( C1000- C1019) :

10 opposite near edge, 4x 10uF 0603 (2 CPU side, 2 opposite), 20x 1luF 0402 (under CPU)

oofen a0 o o PRV U Pl ace on bottom side of U0500
+C1000 ([+C1001 |+ C1002 |[+C1003 (:Cl1004 |:+Cl1005 |:Cl1006 |+Cl1007 |+C1008 ([:Cl009 |[:Cl010 |:+Cl1011 |:+Cl1012 |+Cl1l013 |1Cl014 |[:Cl015 |:Cl016 |+Cl017 |+Cl1018 |[+Cl019
UF — 1UF — 1UF —| 1UF — 1UF — 1UF — 1UF —1U —1 — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF —| 1UF — 1UF 1Ul
00 5 1% 00 I, 10V T, 1V I, 10V T, 8% T, 8% T, 8% T, 1V T, 1Y T, 1V T, 8% T, 8% 5 187 T v T, 8¢ T, 1Y T, 8¢ 00
D 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 %e< cerm 2 %6< cerm 2 o€ cerm 2 %6< cerm 2 %e< cerm 2 %6< cerm 2 %6< cerm D
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402

NO STUFF NO S
PARERF NOTE (CL020- CT053) T CAPs for Acoustic control (CLO9A-CL02D) -
Pl ace near L0500 on bottom side NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF  NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

1920 _]_01021 [ 1922 _L01023_LClOQA_LClOQB_LClOQC_LClOQD_LClOQE_LClOQF_LClOlA _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_LClOZB_LClOZCJ_ClOZD
V 00/0

%0% %0% %0% %0% 0% 0% %0% %0% %0% 0% 0% %0%
—|7)6RCER 2 RCERM 2)GRCER —IV)GRCERM —IV)GRCERM —|7)6RCERM —|7)6RCERM )GRCER )GRCERM —|7)6RCER —IV)GRCERM —|7)6RCER )GRCER )GRCERM —|7)6RCERM —IV)GRCERM —|7)6RCER )GCERM —|7)6RCERM —|7)6RCERM
0402-2 0402 0402-2 0402 0402 0402 0402 0402-2 0402- 0402-2 0402 0402-2 0402- 0402-2 0402 0402 0402 0402 0402-2 0402-2
NO STUFF TUEE 1 '
PLACEI\/ENT_IQgFI:5 (UC1024-'\8L(§{ F:F - TUFF
Pl ace near inductors on bottom si é\'é)_ STU NO STUFE NO STUFF NO STUFF  NO STUFF NO STUFF  NO STUFE  NO STUFF  NO STUFF ~ NO STUFF  NO STUFF  NO STUFF  NO STUFF NO STUFF  NO STUFF  NO STUFF NO STUFF -
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 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
C1024 1 C1025 1 C1026 1C1027 | C1028 1C1029 |1 C1030 |t C1031 ([:C1032 | C1033 1 C1034 1 C1035 1 C1036 1 C1037 | C1038 1 C1039 1 C1040 1 C1041 1C1042 |1 Cl043 |2 C1044 1 C1045
e e —— 20UF e —— 20UF —— 20UF —— 20UF —— 20UF e e e e - 20UF — e e e e UF —— 20UF —— 20U 20UF
20% -1 2 -T— 20 -1 20% -1 20 -1 20% — 20% 20% T 20% -1 20 -1 20 -1 20 -T— 20 T 20% -1 20 -1 20 -1 20 -1 20 T 20% T 20% T 20% — 20%
a4V 4V a4V a4V a4V a4V 4V 4V 4V 4V a4V a4V 4V 4V 4V 4V a4V 4V 4V 4V 4V a4V
—F X5R. CERM 2 X5R  CERM 2 YoR  CERM 2 X5R. CERM 2 XoR  CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 XoR CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 XoR  CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM
0402-2 0402 0402 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
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
1Cl1046 |1 Cl047 |+ Cl048 |[+C1049 |[:Cl050 [+Cl051 |+Cl1052 |[:C105 1 C105 1C1055 |1 Cl056 [+ C1057 ([+C1058 |[:Cl059 |1+ Cl060 (:+Cl061 ([:C1062 |1+Cl063 |1Cl064 |[+Cl065 ([:Cl1066 |+Cl067
20UF  —L20UF - 20UF —L20UF = —L20UF —L20UF = ——20UF  ——20UF —L20UF —L20UF —L20UF ——20UF —L20UF ——20UF ——20UF —20UF = —-20UF —L20UF —20UF ——20UF —20UF 20UF
C —IZ 20% — 2 29//n —; %9//“ — 20% 20% -1 %9//“ -T— %9//“ — 29//n — %9//“ -1 %9//“ -1 %9//“ -1 %9//“ -T %\ol/ﬂ -T— %9//“ -1 20% -1 %9//“ -1 %9//“ -1 %9//“ — %9//“ 20% -1 20% -1 20%
X5R- CERI X5R- CERI X5R- CERI 2 X5R. CER 2 X5R. CER 2 X5R. CERM 2 X5R. CERM 2 X5R- CERM 2 X5R- CERI 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. CER 2 X5R. CER 2 X5R. CER
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
PLACEMENT_NOTE (C1068- C1076: CAPs for Acoustic control (Cl02E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITI CAL _EClOZE_E ClOZF_E C103A_E C103B_E C103C_E C103D_E 1 EJi 103EF
J*C1068 .[*C1069 .*Cl1070 .[*Cl071 .|*Cl072 .|*Cl1073 .*Cl1074 .*Cl075 .|*Cl076 .|*Cl1077 20UF G 03 gotgl)zs
210UF 210UF 210UF —210UF ——210UF —210UF —210UF ——210UF —210UF ——210UF 20% 20% 20% 20% 20% 20% 20% 20%
20% 20% 20% [ 20% T, 20% T, 2%% T, 20% T, 2% T, 29% 20% 2 %Y. cERM >6R CERM >6R C5RM >6R C5RM >6R CERM >6R C5RM >6R C5RM 2 ¥R cERM
2 B3V, 2 BRY. 7, 2 BRY. 7, 2 BRY. 7, 2 BRY. 7, 2 BPY. TANT 2 BPY. TANT 2 B3V, 2 BPY. TANT 2 BPY. TANT 0402-2 0402-2 -2 0402- 0402- 0402-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S
. 1 |
CPU VDDQ Decoupl i ng
Intel reconmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl ementati on: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT_NOTE ( C1080- C1089) :
@ o 21,8 3, PPIV3S SGRSO CPUDDR Pl ace on bottom side of UNBOO
JiClOSO 1C1081 [+ Cl082 ([1Cl083 ([:+C1084 | C1085 1 C1086 1C1087 |+ C1088 C1089
L TUF L TOF L TOF L TOF L TUF L T0F L TUF
%837“ T, 8% T, 8% I, 18V T, 8% T, 8% =i T, 18 T, 8% 1837“
—F B PR e [PEee s [P g™ [P s | e T 35

PLACEMENT_NOTE ( C1090- C1097): =
lPI ace near UO500 on bottom side

1C1090 ([:Cl091 | C1092 1C1093 ([ C1l094 |2 L
OUF — 10UF — —— 10UF —/— 10UF —/— 10UF —— 10UF 10UF
T TR TR TR TR TR TR T o
2 X6S. CERM 2 X6s. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM
0603 0603 0603 0603 0603 0603 0603 0603

PLACEMENT_NOTE ( C1098- C1099) :

CRI TI CAL CRI TI CAL
.[*C1098 .[*C1099
:ZB%OUF- 6MOHM 330UF- 6 MOHM
IT z Y- L 1. coveo %?ng L1 coveo

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

CPU VCCI O Decoupl i ng

A Intel reconmmendation: 2x 0.0l1uF 0402 (1 near CPU, 1 near SVID pull-ups)
Appl e | npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page)

SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201

" CPU Decouplin

PPVCCI O_SO_CPU

58 188 6 5

I ntel

C1079

decoupl i ng recommendati ons from Shark Bay Mbbil e Pl atform Power

Del i very Design CGuide (doc #487822,

Rev 0.8 dated January 2012),

Section 5.

d} Appl e I nc.
®

| <SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED
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OM T_TABLE SATA Port assignments:
s y—SYSCLK CLK32K RTC g B Irroa LYUI\%(Jﬁgol\IT SATA_RXNO| BB NC SATA A D2RN 27 :
B4 |rTexe SATA_Rxpo| BE8 NC SATA A D2RP 278 )
NCX— N%GIRE SATA_TXNO| A8 NC SATA A R2D CN e Primary HDD/ SSD ( SATA only)
o PCH SRTCRST L B9 |srToRsT* (1 oF 11) SATA_TxPo| AY8 NC_SATA_A_R2D CP -
BC10 NC SATA B D2RN
A8 SATAfRXNl_‘——@ 72 75
e PCHINTRUDER L g A8 NTRUDER SATA Rxp1| BELO TA B D2RP .
e PCHINTVRVEN L g GIO i ntvRveN E SATA_ Txni| AV10 NC _SATA B R2D CN o Secondary HDD/ SSD ( SATA only)
. RTC RESET_L O =) f—— SATA_TxpL[ A0 0T NC SATA B R2D CP =D 2
he SATA_Rxne|_BB9 NC SATA_ODD D2RN v
D9 NC SATA ODD D2RP
76 52 HDA BIT ok R1110 33 1 2 . HDABIT CLK R B25 SATA_RxP2| B ” .
ram 0 N o b sara ool VI3 N SATA COD RSD ON__ . Feserved: o0
e B25: 1. A3 DD
7 52 om—HDA_SYNC R1111 33 2 1 HDA SYNC R 222 | pa sync (1 PD-boot ) SATA_TXP2 - NC SATA R2D CP ”
PLACE_NEAR=UI100. 25 1. 270m SATA_RXng| BCL2 NC SATA D D2RN ,2
1 _PCH SPKR &=— "0 ISPKR (I PD- PLTRST# SATA RxP3| BE12 o  NC SATA D D2RP 7
- ( ) < = - u d
5 saTA TxNa[ ARL3 o NC SATA D RD _ON 12 nuse
7 52 omHDA_RST_L R1112 33 1 2 . HDA RST R L C24 |Hpa_RsT* < SATA_TxP3[ AT13 NC SATA_D R2D CP .
PCACE NEAR=UT100. T24: 1. 27mm 2 BDL3 .
76 52 prmy—HDA_SDI . L22 SATA_RXN4/ PERNL| e 1P_PCIE ENET _D2RN PCl e:
T 7 HgA ’\DD| N1 K22 :x’zgg (: gg) < SATA_RxP4/ PERP1| BB13 TP_PCl E ENET_D2RP Reserved: Et her net
NG HDA oD N2 @ oo s o SATA_TxNa/ PETNL[ AVIS TP_PClE_ENET _R2D CN (if not combo w SD Card) PP1V5_S0 3 47 19 15 17 10 52 04 o5 o0
- INC_HDA_SDI N3 P22 |on oo 5 11 b0y SATA_TXPa/ PETPL[ AVLS TP_PCIE_ENET_R2D CP
s _S——— .
SATA RXNs/ PERN2| BCL4 o0 NC SATA _F_D2RN -
7 52 (gom—HDA_SDOU R1113 33 1 2 710 HDA SDOUT R A24 lipa SDO (1 PD- boot ) SATA_RXP5/ PERP2| BE14 ; NC _SATA _F_D2RP ” U p Rl7l3591
PUACE NERRLUYT00. 204: 1. 27mm . SATA_TXNs/ PETR2| AP15 NC _SATA F_R2D _CN - nuse - ok
_PPVRTC GBH 151000 o DP_TBT_SEL 817 | IRPPRSFSD SATA TXPs/ PETP2[ ARIS o NC SATA F RRD CP vz
70 11 [T ENET_MEDI A SENSE_RDI V > €22 |1pA_DOCK_RST*/ GPI 013 2012
- - SATA AY5 s PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102'| |'R1103 XDP_PCH T B3 )
71 1 JTAG TCK | PD)
R1100}| |'R1101,2%% TN T PTG TaC (1D SATALED AP PCH SATALED L N
330K ™ 1/ 28W 0w 718 XDP_PCH T ADL |37AG TMB (1 PU) a1
% 9 201 1 SATAOGP/ GPI C21 XDP_DCO_DP_AUXCH | SOL_L 1
1/ 200 2/%ow 2 2 18 XDP_PCH TDI - B2 hTAG TDI (1PY) °
AR S POH SRTCRST L ..., pgvp— > e €| (PAUHERRGRe[ T —ee—XDP_DCL SATARDRVR EN g »
PCH | NTRUDER L . 7 18 O} - IJTAG_TDO n .
PCH | NTVRVEN L, 7 ra SATA_I REF
RTC RESET L ., NCX-| 7725 BA2
NCy—=28_[TP22 TPOl BA2 o NC
C1102 1 1 C1103 I\K:)LBGTPZU TP8 BB2 NC
1E —— iLg/F
b gz 2 gg OM T_TABLE
2 2
763 PCl E_CLK100M SSD_N Y43 [0 kouT_PCi E_NO UL100 CLKOUT_PEG A N| AB35 PCl E_CLK100M ENETN ”
1 s qom—PCLE CLKIOOM SSD P~ o Y45 lokout_PalE_PO LYNN&(B'T?_E’\W CLKOUT_PEG A P ABS6 g NC PCIE CLKIOOM ENETP NOTE: ENET pair only used if SD Card Reader is USB3.
= s 1 SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 (ngGA) PEG A CLKRQ'/ GPI o47| AF6 ENET_CLKREQ L 17
11
2 NC PClI E_CLK100M ENETSDN AMA | auT POl E NL CLKOUT_PEG B N| Y39 NC PClI E_CLK100M PEGBN 7
= o NC_PCI E_CLK100M ENETSDP ARAZ | KkouT POl E_PL LK PEG B P| Y28 NC PCl E_CLK100M PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL* / GPI O18 PEG B_CLKRQ/ GPI 066 W4 PCH PEGCLK L_GPI O56 1
7o an PCl E_CLK100M AP_N AB43 | kouT pal E_ N2 CLKOUT_DM _N| AF39 DM _CLK100M CPU_N o
78 31 (OO} PCl E_CLK100M AP_P - AB45 |cLkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
AF3 * *
1 XDP_DD3_AP_CLKREQ L PCI ECLKRQ2*/ GPI 020/ SM CLKOUT_Dp_N| AJ40 CPU CLK135M DPLLSS N .
76 57 PCl E_CLK100M CAVERA N AD43 |0 koUT POl E N3 arour op PLAY g CPU CLKISSMDPLLSS P gony e
AD45 T |
oo gyPCLE CLKIOOM CAVERA P . 22 joLkoUT PaIE_P3 CLKaUT_DPNs N AF35 CPU_CLK135M DPLLREF_N o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. 3 11 CAMERA CLKREQ L T3 |pci ECLKRQB* / GPI C25 cLkouT_DPNS P AFS6 g CPU CLKI3SM DPLLREF P oo
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
whil e PCH attached PCle devices use the other set. » NC PCIE CLKIOOM GPUN o, AF4S |g kaur polE_W CLKI N_DM _N| AY24 s PCI E_CLK100M PCH N R1196 10K 1 2
If 2 or less devices are attached to PEG the 7 PCl E_CLK100M P AF45 | KoUT PCIE P4 CLKI N_DM _p| AV24 . PO E_CLK100M PCH P 10K 1 2 5% L720W W 20T ]
CLKOUT_PEG out puts can be used for those devices. TBT KREO L V3 . g °
28 11 PCl ECLKRQ4*/ GPI 026 CLKI N_GND_N| ARR4 PCH CLKI N GNDN R1171 10K 1’\/\/\/2 §
» NC PCI E CLK100M PE5N AE44 | kouT PCIE NG g CLKI N_GND_P| AT24 PCH_CLKI N_GNDP RI170 10K 1, \\Vo 5% 720w W 20T
AE42 T | .
- NG POLE CLKIDOM PESP CLKQUT_PC E_PS oLKI N DoTes_N| H33 .« PCH CLK96M DOT_N R1192 10K 1 2
1 _PCH CLKI L_GPl A4 AR2 POl BG-KERE 57 014 CLKI N_DOT96_P| B33 o 7c PCH CLKO6M DOT_P RII91 10K 1’\/\/\/_51’7—171'6W_WF—R)1_V V2 5% ITZ0W W 20T
» _NC PCIE _CLK100M SWN ABAO | koUT PCI E N6 CLKI N_SATA_N|_BES s PCH CLK100M SATA N R1194 10K 1 2
» NC PCIE CLKIOOM SWP o, AB39 |q kauT POl E_P6 CLKI N_SATA_P| BSB =' s PCH CLK100M SATA_P RIT93 10K 1 ,\N\/_gmw_mv A2 o7 720w W 20T
AE4 >
o PEG CLKREQ L PC BCLKRQE" / GPI 045 REFCLK141 N|_F45 o P K14P3M REFCLK R1197 10K 1 2
76 28 PCl E K100M TBT_N AJ44 |o KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 76 L
wn@m POE CLKIOOMTBT P o A2 g kour_paE p7 = R1l72
3 & = SYSCLK CLK25M SB R 1 2 SYSCLK CLK25M SB
L P Kl L | Y3 . XTAL25_| N AV - ’\/Y\,—@w 75
CH L LPLOVG P8 BO-ERs ™ o6 XTAL25_uT| AL44 "\~ 1.5V -> 1.1V M:llg}é’
PP3V3_SUS i 15 10 19 17 50 08 05 a8 o0 R1173 ;
PP3V3_ SO e (1PD- PUROK) CLKQUTFLEX0/ GPI 06| 40 NC _PCH _GPI 064 _CLKOUTELEX0 -, 1K 02
BREBMReBRE - NC | TPXDP_CLK100MN A3 |0 KOUT_I TPXDP_N (1 PD- PWROK) CLKOUTFLEX1/ GPI 065 F38 NC PCH GPI O65_CLKOQUTFLEX1 -, 1/ 200
R1177 4.7K 1 5 PCH SPKR . e qom-NC | TPXDP_CLKI0OMP o AMS lqKkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066 P36 NC _PCH GPI 066_CLKOUTFLEX2 -, 201,
R1176 10K 1/\/\/\/2 5% 1720W M 201 pp TBT SEL o (I PD- PWROK) CLKOUTFLEX3/ GPI 067|_F39 NC PCH GPI 067 _CLKOUTFLEX3 -,
R 78 4. 7K 1/\/\/\/2 5% 1720W WF 20T b SATALED L . PP1V5_S0 1317 13 15 17 19 52 64 66 68 <L
50 17 20W MF 20T | CLK_I REF| AM45 =
R1134 10K 1 2 DP_AUX( | L 18 76 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K 1 2 bu° kil o XDP_DCL_SATARDRVR EN ... 76 190 LPC CLK33M LPCPLUS R E44 |0 koUT_33MHZL (1 PD- PUROK) TP1o| ADSY
R1143 10K 1 , 7 SSD CLKREO L = NC PCl _CLK33M QUT2 B42 |oikoUT_33MHz2 (1 PD- PURCK) TP18[ ADBE
EB NN\ 59T 20W—F—20T 1 3s » _NC PCl _CLK33M OUT3 FAl |0 KoUT 33MHZ3 (1 PD- PWROK] R1190 PP1V5_S0 11 12 13 15 17 19 52 64 66 6
R1142 10K 1 2 XDP_DD2_ENETSD CLKREQ L ., 4 - ( ) 7. 5K 8% 52 64 66 68
RI169 10K LAANZ 5% 1720w AP_CLKREQ L 1o o PCH CLK3SMPCIOUT o, A0 lqkouT_33Miz4 (1 PD- PURK) DI FFCLK_BI ASREF| AN44 PCH DI FFCLK_BI ASREF 2 A'A A oL
50% 17 20W - R A
S 451 igi L 2 T LA %_I\r/EgKgégREO L 1 s PLACE_NEARSUL100. ANA4: 2. S4mm 1/52%)w SYNC TRSTER-J1S REFERENCE SYNC DATE=12/ 18/ 201
11 112
RITA7 10K 1 \\2 5% T20W W 20T po kRO L GRLOMA . PCH RTC/ HDA/ JTAG SATA/ CLK
RI1I14 10K ZANAL o% 1720W W 201 pEG L KREQ L 70 b o semnen sk
RI1I1I5 10K 1 2 S TT20W W 20T Ki L_GPl u Appl e I nc SCH_NUM>
R1146 10K 1.xp2 ENET_CLKREQ L 1o S i -
R1148 10K 1 2 5% PCH_PEGCLKI L_GPI G666
AN\ 2 —571r7ow—or Dt PECCLKROB L GPI CB6 NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K 1 ,Vv\/z S ENET_MEDI A _SENSE RDIV 4, 1 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
° iaalias i - ol e
L Connect to ENET_MEDI A SENSE via alias if HDA = 3. 3W. | TO MAINTAI N THI S DOCUMENT | N CONEI DENCE 11 OF 118

Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V.

If HDA = SO, nust al so ensure that

si gnal cannot

be high in S3.
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OM T_TABLE
s DM _N2S_N<O> A2 |y RXNO UT100 FDI_RxNo| AJ35
- LYNXPO NT = A3 NC
s 34/' $§ m;z 223 DM _RXNL OBl LE FDI_RxNLLALSS e
a2 s VI e g:fxﬁ FCBGA FOI_Rpo AJ36 |
nrsmm—DOM _N2S N<3> g AV Ipv | (4 OF 11) FDI _RxP1| ALSE) &
4 DM _N2S P<0> AY22 |y RxPO
DM _N2S P<O0> gy AY22 Ipy
74 722 N2S P<1> AP20 |ov Rxp1
74725 DM _N2S P<2> ARL7 |om Rxe2
74 72 5 MW _RXP3 TP16%43< NC
TPs| A4S \C
s DM _S2N_N<0> BO2L Iov _Txno TP15[ AVAS o
s DM _S2N N<1> BE20 oM _Txni TP10| AWML e D
74 72 DM _S2N N<2> BDL7 | Txne
rine o DM _SIN N<3> o BEIS loy
s DM _S2N_P<0> BB21 |oym _TxPO sl FOI_csyngl AL39 g FDI CSYNC ~~~~~~ ewysw
a2s DM _S2N P<1> BC20 |pm _TxP1 L FOI_INTLA40 o FDI INT oo 5
a2 DM _S2N _P<2> BB17 Ipm _Txp2
o 66 08 52 19 17 15 19 32 33 _PPLV5_SO we DM SON Poas BCI8 o 1o PP1V5_S0 1332 15 15 47 30 52 04 68 68
BE16 |pm | REF FDI _I REF| AT45
R1200* - - R1210*
78K w7 | o przl AU 7BKS _PPVRIC GBH  iwssws
1/ 200 NCXi71 Fauaz< NC 1/ 200
Y3 NCyYEL{TP7 TP13 R NC M 1R1215
PLACE_NEAR=U1100. AY17: 12 7mn2 PLACE_NEAR=UL100. AR44: 12. 7 2 330K _—
- | = . 112, PCH DM RCOVP AY17 oM RCOVP FDI RCOVP| AR44 PCH FDI _RCOWVP 5%
- - 1/ 20w
2201
R6 *
PCH SUSACK L - SUSACK* (1 PU) DSWRVEN. B o, 76 PCH DSVWRMEN
7671 a1 10 y—PM SYSRST L - M dsvs_RESET* bl
6 >_| L13
. . PM PCH SYS PWROK AD7 |svs PWROK % s pRIRac 3 - ::Z: ES\\::/AS;R(LD ame
R1286* PM PCH PWROK F10 |owrok E (1po- e®EHP - 22 = 20 72 70 'R1209
9 ] = — 29 KRN g PMOKRINL —  muuwn 100K
76 71 19 12 TRy M P PWROK "B laPwRoK
léiﬁ”‘fv ’ H o & g £ sus sTaTr/ePiosi| Y - LPC PWRDWN L OO 20 a1 50 71 é%iow
2 2
7 21 6 q@m—PM VEM PV\RGD—.._WW SRR Y6 PM CLK32K_SUSCLK R a
PM RSMRST_L 32 |eevRsT* I o~
PP3VE SUS T — stpsst/crioss| Y g PMSLP S5 L pmyiae =
o o5 05 00 50 7 15 14 35 1 PCH SUSWARN L s/ SUSPYRNAG G e C
- USWAR PURNA sLp_sa e PMSLP s4 L [0 12 21 06 38 41 66 8 71
K1
R121(%5K1 76 a1 10 12 PM TN L. PWRBTN' (I Py sipsyptl 4 PMSLP S3 L OO 2 2141 6 1
E6
112%:\4/'\? a2 a1 ADAPTER _EN A(CIPEE_SSeNeTé X)I 1 sLp At LF3 w TP PMSLP AL
K7
201, wawemm PMBATLONL g K lsATiow/cpior2 SLP_SUS* hy e PMSLP SUS L O 12 45 65 6
N4 *
PCH Rl _L - RI PevNCH A3, PM SYNC oo R
AB10
IE PCH SLP SO L g A%0 P21 spiavp® g TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_ W.AN/ GPI CR9
OM T_TABLE
T45 lvea BLUE U1100 —
%WV@:@EEN LYRXEG NT
NCx—Y45_|vea RED “DBFCBGA
3 (5 oF 11) DDPB_CTRLCLK zg DP_TBTSNKO_DDC CLK w70
M DP_TBTSNK DATA 70
VGA DAC Di sabl ed per SB NCX—ge VEA-DoC ALK (P%Bpﬂ%%{’*—“A *
| NCx \VGA_DDC_DATA DOPC_CTRLOLK_R35 DP_TBTSNK1_DDC CLK 3 70
DG v1.0 (Table 12-18). s k PREC,CTRPATA 0 _qugp DP_TBTSNK1 DDC DATA <
NCx VGA_HSYNC ( PL %
NCx—¥4 |vea vsyne DDPD_CTRLCLK]_WO HDM _DDC CLK 68 70 71
PBB-Df—'ﬂElS #TA% 68 70 71
W0 Ipac | REF % (
mv@u RTN 3 DDPE_AUXN_HH5 DP_TBTSNKO_AUXCH C N 4 o 1
= [ ) DDPC_AUXN_K43 DP_TBTSNK1_AUX N 2670 74
8 ooPD_AUXN 242 NC DP_| G D_AUXCHN - B
70 63 EDP_1 BKL_P N36 |Epp BKLTCTL = B ——
H43
7170 63 12 EDP_I G BKL_ON K36 |epp g TEN & ﬁifﬁﬁi e g ggm(l) ﬁgﬁ& g E 2 70 78
> 28 70 74
770 67 12 EDP_| G PANEL_PWR G36 |EpP_VDDEN DOPD_AUXPL 344 g NC DP 1G D AUXCHP
DR RGEE R _PP3V3 SO I a0
BRRENNBEEE R126 10K 5 o . DDPB_HPD) DP_TBTSNKO_HPD 28 70
2 %gg TR VN 2 st zom 20T G et DS popC_Hpr K38 DP_TBTSNK1_HPD w7
L - - H39
RIZ67 10K 1 v\\2 27 T20W W 20T pG | NrC L e OOFD, o HDM_HPD oo
PP3V3_S5 RL203 10K AN 2 zowr—aor PO LMD L ->—gP R a7 SDCONN_OC,_ L P
% 16102131 32 34 61 ° Pl RQE*/ GPI (2 . 1270
PP3V3_S0 R B CR e w1 o ENET_LOVPWR PCH g, M2 Igp c50 PR/ Gl ce| FL7 g AUD | P_PERI PHERAL DET e
R EEE L L 0 12 ¢ —AUD_| PHS SW TCH EN PCH g BL2 lpi 052 PIRG /PO LS o TBT PMRREQL ~~~~  amuew
R1239 3.0K IAAA Ao EM PYRBTN. L 12 a7 70 12 o BT_PWRRST L - 2 oI oBa 0 PIRGH/ GPI cB| M5 AUD | 2C I NT_L am: -
10K
R1240 10 2AAA Ao PM BATLOW L 1230 41 43 TP PCH STRP BBS1 10 | 51 (1PY PVERADIO o NC PCI_PME L 12
R1291 10K LAANA2 PM CLKRUN L 1241507 TP_PCH STRP ESI L 20 |ePics3
R1216 10K 1 , O MEWONE L e L OW PWR PCH s > PCH STRP TOPBLK SWP L gu A6 IePIoss || L\ e Q RSTH) PLTRST YL g PLT RESET L~~~ mywzoan
«__2__5 100K 1 W2 5% TZOW W 20T AUD T PHS_SW TCH EN PCH 1. 1
R 10K 1 2 >% BT_PWRRST_L
/\/\/\/ 5% 1720W WMF 20T e
R1230 10K 1 2 SDCONN_OC L
/\/\/\/ 5% 1720W WMF 20T e
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/2 AUD | P_PERI PHERAL DET ., 1
R1231T 10K 1,\A72 : ﬁm ; ﬁ TBT PWR REQ L 12 20
NO STUFF Redundant to pull-up on audi o page =
R1233 10K LA 2 D 196 INT L o SNC MASTERCTTS REPERENCE SYNC_DATE=12/ 18] 201 A
5% 1720W WMF 20T
R1225 1K IAAA oL B VAKE L 12 34 36 71 76 PCH DM / FDI / PM G=X/ PCl
R1224 100K » 1 PM SLP_S3_L 1221 41 66 71 AL SIER
R1I221 100K zml 5% TZ0W W 20T py SLP_S4_L 12 21 56 a0 41 se 08 72 d} Appl e I nc. SCH_NUM>
R %%% 100K 2 \AATL 5% 1;22‘” ﬁ 221 PM SLP_S5_L 12 41 66 ®
1 100K 5% 1720w * 12 45 65 6
= ZANN A 1rzow—e—or M-SLP_SUS L g NOTI CE OF PROPRI ETARY PROPERTY:
p R1281 100K 2 1 = EDP I G BKI— O\I 12 63 70 71 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
R1284 100K 2 \p\a72 o T20W W 20T Fpp | G PANEL_PVR P e POBLOSOR AGREES TO THE, FOLLOW NG
5% IT20W W o1 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 OF 118
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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OM T_TABLE USB Port Assignnments:
UIT00 - ussangl B%7 USB_EXTA N w s
LYNXPOINT | spopo| D7 g USB EXTAP G Ext A (LS/FS/HS)
FCBGA use2N1| A38 NC USB_EXTCN 275
9 OF 11 c38 Ext C (LS/ FS/HS)
USB3 Port Assignnents: ( ) USB2P1 = NC USB EXTCP T
» _NC _USB3_SPARE D2RN AVBL |pERNT_USB3RNG UsB2N2| A36 NC USB_SDN 7275 Re d: sD
2 NC_USB3_SPARE D2RP o AV31 Jorper (spares Useor2| 96 g NC USB SDP ... served: SD (HS)
Unused » NC USB3_SPARE R2D ON o BE32 loern ussaThg use2ng| A3 g NC USB WANN -, . WE
72 PARE. D BC32 |peTp1_usB3TPS usB2p3|_C34 B W ANP . Reserved: WFi (HS)
PCl e/ USB3 Port Assi gnments: use2na| B33 NC USB 4N .
w1 o0 20 iy USB3_SD _D2R N ATSL Joeene_USE3RA usazpal 22 g NCUSB AP . Unused
AR31
SD Card Reader newommy USB3 SD D2ZR P~ A1 Ippre> UsB3RP4 use2ns|_F3L NC USB PSOCN N Reserved: PSOC (L Tr ackpad
(& Ethernet if conbo) ez q@om-USB3 SD RRD CN o 6088 lberyp useatve usB2ps| B qeg NC USB PSOCP served: (Legacy Trackpad)
76 71 68 20 USB3_SD R2D C P BB33 |peTP2_USB3TP4 uss2ne| K31 NC USB_ 6N
PCle Port Assignnents: use2ps| 131 g NC USB 6P ., Unused
76 34 PCl E AP_D2R N AVB3
. ;m Pc'g E_AP_D2R P - 38 beres USB2NTL 22 g NG USB 7N -2 Unused
Ai r Por t N uss2p7| H29 NC USB 7P s
PClE_AP_R2D C_N BE34 |oerng P
Use2ne| 32 g g USBEXTBN omyan.
7 o omPCLE_ AP R2D C P =S4 [PeTP3 Usmope| 32 USB EXTB P ; i : Ext B (LS/ FS/ HS)
A30 NC USB_EXTDN
o o PCl E_CAMERA D2R N AT33 |oepu USB2NS | ey — S <222 D> 2 Ext D (LS/FS/ HS
oo PO E CAVERA D2R N~ g ATS3 | EXT
oo Mo POE CAVERA D2R P AR33 lopps usB2pol S0 gug NC USB EXTDP  mmynss ( )
Camera BE36 useznto| B29 TP_USB CAMERAN )
76 a7 Eg E CAI\/Em %B g l;l e zgsz USBZPlD—“—ng TP USB_CANERAP Reserved: Canera
76 a7 CANE -
A}——— e ———— A28 B BT N 4 7
USB;Nll ST USE BT P 34 75 BT
76 35 >—PCL E_SSD_D2R_N<0> AVBE |oerng USB2P11 - B o 7
SSD (Gunsti ck) 76 a5 mw‘ﬂ%ws usB2N12| 26 NC USB | RN 7275 | R
F26 % D
I(_g&ee?om y) 7 3 PGl E_SSD R2D_C N<0> Bg;? PETNG w USB2P12 o= NC USB I RP G 7 7
) . ., PCI E_SSD_R2D C P<0> BB37 Y om F24 B TPAD N -
O PCle switch if TBT/SSD L e (L 5|3 e e e T d . Tr ackpad
LB o —e————— D 7 .
76 35 PCl E_SSD D2R N<1> AY38 |pERNG ¢ ARG USB3 Port Assignnents:
SSD (Qumst i ck) o [_PCl E_SSD_D2R P<1> O AW loeppg a0 o USBS EXTA D2R N e -
w0 75
I(_g?:teel ni s o PCLE SSD R2D C Nel> o B8 e ussaTL| BE24 USB3_EXTA_R2D _C N o a0 7 Ext A (SS)
e 2" teh i1 TBI sSD oo qm-PAE SSD R2D C P<l> 4 BE38 peres useaTP1| BD23 B3_EXTA_R2D G P o>
USB3RN2|_AV26 B3_EXTB_D2R_N 68 71 75
76 35 PCl E SSD D2R N<2> AT40 |berny usB3RrP2| AV26 USB3_EXTB D2R P 68 71 75 B
SSD (Gunsti ck) 705 omy_PCLE_SSD D2R P<2> g AT39 lopppy useaTnz| BD25 o USBB EXTB R2D C Ngpm s s Ext B (S9)
Lane 2 usBaTP2| BC24 - USB3_EXTB R2D C P oo o8 7
(PCl e-onl y) 76 35 PCl E _SSD_R2D_C N<2> BE40 |oerhy .
O PCle switch if TBT/SSD oo PO E SSD R2D C P<2> o BOAO lperpy Ussars| AN29 o NC USB3 EXTC D2RN ¢y
NC USB3_EXTC D2RP 7275
i:g?:z BE26 NC USB3_EXTC R2D Ext C (SS)
ooy PCLE_SSD D2R N<3> o A8 lepy =2 s
SSD (Qunst i ck) oo [y PCLE SSD DPR P<3> 0 ANG9 loppg Use3TPs NG _USB3_EXTC R2D G »= =
Lane 3 UsB3RN6|_AR29 NC USB3_EXTD D2RN 72 15
7 PCl E D D N<3> BD42 [bETng
(PCl e~ onl y) v q@op-EAE SSD ROD & N<3> o, 0 UsmaRee| AP29 NC_USB3_EXTD_D2RP ey 1= - -
O PCle switch if TBT/SSD 0 @ PCOLE SSD R2D C P<3> o BDIL pereg Csrane B2 EXTD RoD nr Ext D (SS)
useaTpPe| BE28 NC USB3_EXTD R2D 7275
USBRBI AS* |24 s PCH USB RBI AS
USBRBI Ag|_K26 PLACE_NEAR=UL100. K24: 11. 4nm
'R1370
TP24| M3 e 22.6
P23 L33 ¢ M‘éow
201
o os o5 50 32 10 17 25 32 33 _PPLVG_SO P XDP_DAQ_USB EXTA_OC L - z
ocrr/criowl Y1 o, XDP DAL USB EXTC OC L~~~ ~mwwo
1R1300 | BE3O |pc E_| REF oc2*/ gPl oa1| 2 XDP. D_PWR_EN 1 =
7. BK oc3*/ arl a2l PL XDP_DA3_CAMERA PWR_EN 1
a0 NCESO_[rP11 currcPloisl M o XDP DBO_USB EXTB OC L am s e
NC>T329 iy ocs*/ Pl oo T2 XDP_DB1_USB_EXTD_OC L 5
2201PLACE7NEAR=U1100. BD29: 12. 7mm oos*/ Pl oto| N2 XDP_DB2_SD PWR EN 18
PCH PCl E_RCOWP BD29 |oy £ RoOWP ocr+/ Pl ol M - XDP_DB3_SDCONN STATE_CHANGE L am s
OM T_TABLE
76 71 50 a1 LPC AD<O> R1340 33 2 LPC AD R<0> A20 || ADO (1 P U1100 SMBALERT*/ GPI o117 PCH SMBALERT L
Y I~ e PO OVBALERT L .,
16 11 50 41% LPC _AD<1> R1341 33 1/\/\/\’AAA 2 O% 1720w LPC AD R<1> o= 20 |LADL Elpa LYNXPO NT R10 SMBUS PCH CLK i
7 71 50 gy LPC AD<2> R1342 33 LAAAZ o M-—ZUMLM Py N%GIRE SW&KT‘W@ 18 22 a4 63 68 71 76
76 71 50 1@y LPC AD<3> R1343 33 1 AANL :U: 1; jga m_—zm%‘-‘ﬂwm (PO (3 ok 11) SVBDATA Y11 gy SMVBUS PCH DATA  pmy 15 22 43 63 68 72 76
7 m 50 u qomLPC FRAVE L R1344 33 LAAA Zsorro0w LPC FRAME R L 2L FRANE SMLOALERT*/ GPI 050 N8, PCH SMLOALERT L .,
» NCLPC DREQD L o Ollipepr 1Py 8 g smocLk| B SM._PCH 0_CLK e =
20 13 @%‘_MLP?%*/GDI 23 2 SMLODATAL R g SML_PCH 0_DATA a7
PP3V3_SUS 13 3233 14 15 17 50 64 55 68 LPC SER ALLL | PO LDRQLFZ)
PE3VS_SUS B2 19 1025 17 50 08 05 a0 nwon gy LPC SERIRQ  qug Al isERIRQ SMLLALERT*/ PCHHOT*/ GPI 74| 16 o PCH SMUIALERT L,
e R e e R
PP3V3_ SO 66769 TLEL o ias SML1DATA/ GPI ms% 44 76
1550 HRnbinzaasg o Pl OK R JRTTY
10K 2 < ¢ - AF11
1 sy—Trrow——o—E-SERI RO a5 n oo SPL_CSO RL o Adse csot (1PY ¥ (IPUIPD) oL 0K AFLL o g NC CLINK CLK o
R1351 10K 1 2 S — TBT_PWR EN PCH 13 20 TP SPI CS1 L AT lser s (1Y) o (1PU1PD) CL_DATAL AFLO NC CLI NK DATA o
D1 2R ° —E 2P el L e gSPI_CSIY 1) - e
R1360 10K 1 2 XDP_DAO_USB_EXTA OC L CL_RST* WAF7 NC CLINK RESET L
v 12 2 " T _| b= NG GLINC RESET L »
R1361 10K 1 > Zon i;;gx ;/M'F ;gi XDP DAl USB EXTC OC L 1: 1: MCSPIJ:SZ (1PY &
adEs: 3% igi 1 i LT oW OT ?:,EBE;Y\\RP% = 106 7 socgy—SPL_MOSI R o= |sPI_MOSI (1PD) e B | SYNC VASTER=J 15 REFERENCE SYNC DATE=127 18/ 201
R136 1 R BCAS
RT320 10K 1 2 ST T ZOW 0T o DR USB BB OC L e ooocmySPL_MSO o g ABlsp mso (1PY Tro| BB PCH PCl - E/ USB
R1321 10K 1 2 5% LT20W M 20T yhp pR) USB_EXTD OC L o o SPlL_1 0<2> A4 lsor T 1Py TPaL IR NG T
R1367 10K L 5% UZ0W W 20T gp PR EN : D= &= Tral BEAL (2 SCH. NUMS
RI369 10K 1Az ™% T720W W 2T »0p DB3 SOCOWN STATE CHANGE L ., o SPL103>  oug M2l i (1PY To_1 ReF A2 P ReR d} Apple Inc =
% T e e e
®
R1392 1K 1 2 _ S SPI _| O<2> 13 50 1R1380 -
R1I393 1K 1 , 5% 1720 0T 5P| | O<3> e A NOTI CE OF PROPRI ETARY PROPERTY:
R13 Svo AT Z0W W 20T /50w FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1353 10K 1 2 e — PCH SMBALERT L 1 Ve THE POSESSCR AGREES TO THE FOLLOW NG
R1354 10K 1 2 PCH SM_OALERT L 1 2201 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 13 OF 118
R1355 10K 1 o 5% I720W M- 201 pcH SM 1ALERT L B |1 NOT TO REPRODUCE OR COPY | T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= I'V ALL RI GHTS RESERVED

o

7 6 5 4 3 2




8

7

6 5

Pul | -up/ down on chi pset support

page (depends on TBT controller)

Redwood Ri dge: TBT_Cl O PLUG EVENT_L, requires pull-up (S0), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pull-down & isolation. wogm BT CIOPLUGEVENT L g AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
o 1 rmy—FW PVE L - TACHL/ GPI Ot oA PP1V05_S0 1o 17 15 42 52 50 00 2
70 1 ry— DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) NO STUFF
4110 SMC_RUNTI ME_SCI_L -5 fTacrsr aPl o7 lIl?K1457
1 qop—XDP_FQO_HDD PWR EN @— " [GPICGB (I PURSVRST#) iow
70 14 oy WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
NMEM VDD SEL_1V5_ L ABLL |op o TP14| ANLO - PCH A20GATE » °
o @ WEML VD SEL VO L g STUFF
1 1 rmy—XDP_DDO_SSD PCIE SEL L o "2 |saTancel oA 1 PD) PECI | AYL oo PCH PECI R1470 43 1,2 _CPU PECI D s
Sﬁﬁ)—%oot}gﬁm@?) ( ) — z A
7 0 1@y LPCPLUS GPI O - 4 ITACHO GPI oL7 RGOl N ATS PCH RCI N L .
A6 e PCHRANL = .,
w1+ g ATAG TBT_TNVS PCH > % lsc a2 3
7 1@y IBT_GORSX Bl DI R o0 lor s § i A2 g PCH PROCEVRGD R1440 0 2 Ch FVRGD oo
hal 1
a1 KE L Rl1 |Gpi 27 (I PU-DeepSx) 6 THRVIR P AL e o2 PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L oaz 7
AD11 1550
- I ATE ML P! 28 PLTRST_PROC* A4 CPU RESET L s
2 TBT_POC _RESET_L AN6 |opy a4 ) p———— > —————
* 0
o@m XDPFCL GPUGOD o Mllpicsiwe b ves =
18 14 XDP_DC2_ QDD PVWR EN L AT3 |SATA2GP/ GPLCB6
A= (1 PD-PLTRST#)
1 - XDP_DC3_JTAG | SP_TCK KL IsATA3CEY Pl 087 A2
(I PD- PLTRST#) A4l
wpp il BEEEE PPSVE SO » 1 —JTAG 1 SP_TDO 217 s onDy Pl co8 73
AMB A4
RAMCFGD: H| | RAMCFGL: H  RAMOFG2: H| | RAMCFGB: H = v gL TAG 1L SP_TDI - SDATAGUTO! GPI CB9 a1
R1475'| |['R1474 R1473' |'R1472 70 1 @om—FW PWR_EN_PCH "M ISDATACUTI/ GPI 48 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 280 250w XDP_DDI_M.B RAMPGL -> SOTEEELST] SARascer) 545
201, 1,201 201, ],201 7 50 11¢gy—SPI ROM USE_M.B - 12 lePi 87 BAL
- MLB_RAMCFG3 > 26 |TACH/ GPI 088 BcL
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [ B2
G13 BD44
20 18 T 0 D SD SEL_PCIE L_USB H > ” Tacp@{ gg}jtczy o
20 B RAMCE -
M. D TR 0% B
Bl
BOM GROUP BOM OPTI ONS BEA1 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS MM
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

14

14

14

70

50 71

76

PP3V3_S5 1215 17 18 30 22 33 32 a6 6
PP3V3_SUS 11 12 19 15 17 %0 64 o5 66 60
PREVS_S0 RikRdlnnns
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K 1 ’\/\/\/2 FW PMVE L
RIATT 20K 5 \n7a o0 TZOW W 207 ppMUX UC 1RO
RIZO6 10K 1, nn72 >0 TT20W W 207 SMC RUNTIME SCI L
R O 10K 1 5> 5% 17 20W WF 20T W~ EN
A A
R1489 10K 1,An%2 5% 1720W M- 201 \EM VDD SEL 1V5_L
RIZ95 100K 2 \Ap/L o 720w M 20T xpp DDO_SSD PCIE SEL L .,
R1490 100K LAANZ o% 1720w LPCPLUS_GPI O
R1412 10K ZAANL 5% 1720W M 201 3TAG TBT TMS PCH
RIA92 10K 1 ,y\av2 >0 17200 W 20T TRT GpSX_BIDIR
RIZ9TTOK 1\ Ap2 o 220w V20T SME WAKE SCI_ L
R1498 10K EAAAL 5% 1720W M 201 xpp DC2 ODD PWR EN L,
RIZ13 TOK 2 Napn L o T 20w W 20T 5TAG | SP_TCK
RIZB6 TOK 1, np/2 o 720w W 20T 3TAG | SP_TDO
RIZ99 10K 1 ,/A 72 5% 1720W M 201 3TAG | SP_TDI
RIZ84 10K 1 An2 o 720w W 20Ty PWR_EN_PCH
RI493 100K 1 \n72 5% 1720W M 201 op| oM USE MLB
5% 17 20W NF 20T
NOTE: GPI O70 pul | -up/ down on project-specific page
R1450 10K LAAA 2 PCH_A20GATE
R1455 10K 1/\/\/\/2 5% 17 20W NF 20T PC." RC‘ N L
5% 17 20W NF 20T

SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201

"7 PCH GPI O M SC/ NCTF

d} Appl e I nc.
®

Ve

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 CCPY I T

111 NOT TO REVEAL CR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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Current

data from LPT EDS (doc #486708,

SYNC DATE=12/18/ 201

"<E4LABEL >

OVl T_TABLE
U1100
LYNXPOI NT
MOBI LE
FCBGA
7 00 60 a2 42 10 17 15 10 _PPIVO5_SO (7 & 11) s
VCC: 1.312 A Max, 130nA Idle AZ;G‘ VCCADACL_5 O(PLL\'/SéVAWI\D/Z:g‘MDTiZngGIjgd ber B
P43
AR26 B Vss) DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MB1 CKPLUS_WAI VE=Pwr Ter n2Gnd
— <+ _PPIV5_S0 W g a6 07 10 02 oa e
D26 VCoVRM_BB44 VCCVRM  183mA Max, 68nmA Idle
— PP1V05_S0 14 15 17 18 42 62 65 60 71
g AN34 VCCl O 3629mA Max, 264nmA Idle
AE18 vcC veal C{ ANGS
AE20
AE22 PESVS S0 Bifddlinnes
AE24 g R30 VCC3_3: 133mA Max, 3mA ldle
AE26 g vees_3(| Rraz
AGL8
— pcPsus1| Y12
= N pp3vs_sus e g e 47 50 00 65 50
R1550 AI30 VCCSUS3_3: 261nmA Max, 6mA Idle
PLACE_NEAR=R1550. 1: 2. 54nm 511 PLACE_NEAR=U1100. U14: 2. 54nm VCCSUS373( AJ32
PPVOUT S5 _PCH DCPSUSBYP 1 3a A2 PPVOUT S5_PCH DCPSUSBYP R U14 |pcpsuseyp
NEK W BTHEG: 2 i 136 N h'ggfcv\/\%§+ﬁ812 mm  Powered in DeepSx - AI26
C1550 | LTSV ey VLrAGSE0SY Ak ocpsusa( [ A28 X NG
1Lr x PP1V05_S0 1o 15 17 30 32 62 06 59 71
Sl 2 voa d A0 [TVCCl O 3629mA Max, 264mA 1dle
402 PP1V5_S0 11334335 17 19 52 64 60 oo
AK26 { VCOVRM  183mA Max, 68mA I dle
= voovRM( | Ak28 1
PP1V5_S0 11 g 45 35 47 19 52 64 65 o0
z VCoVRM_BE22 [ vccvRM 183mA Max, 68mA Idle
[
71 69 66 62 42 18 17 15 1a _PPLVO5_S0 o vea o AK18
VCCASW 670mA Max, 34nmA Idle 3;2 PP1VE SO e e e
52 < VCOVRM_ANILL [ vccvRM  183mA Max, 68mA Idle
24 & K22
V18 veo g A
V20
V22 VCCASW AMLS
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AAL8 AT22
OV T_TABLE
U1100
LYNXPO! NT
FCBGA
00 05 61 50 17 15 14 15 12 3y _PPBV3_SUS (8 CEMLD) o PP3V3_SUS YT EEELREE
VCCSUS3_3: 261nA Max, 6mA Idle R4 :_I VCCSUS3_3: 261mA Max, 6mA e
- R26 veesusa_3( [ re2
R28 VCCSUS3_3
K28 ] vocosvs 3 AL0 BR3V3_SH CERS R R
15 mA Max, 1mA Idle _ X
M lvss Q ocpssT| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: 6. 35nm
2 h@_ﬁ—\'}%ﬁﬁ&ﬁ %
PP1V05_S0 U5 |\cousepLL ° AEL4 AGEEE DSV 1 C1580
71 60 o6 62 42 18 17 15 14
A M. 29mA Tl e B vacs {WL PP3V3_S0 HEEOR IR, %.%}UF
i L 33 35 44 45 46 47 48 49 51 52
s BPRYGEE S _PP3V3_ SO L24 |vces_3 ([ Ac14 VCC3_3: 133mA Max, 3mA ldle 2 G
paBilERERR
VCC3_3: 133mA Max, 3mA Idle
7 60 6o 2 42 10 17 15 14 _PPLVO5_SO us0 3 Vool o Us6 PP1V05_S0 s s oo L
VCCl O 3629mA Max, 264nmA Idle v28 ] VCCl O 3629mA Max, 264nmA Idle
V30 VvCCl O
e 8 VOCSUSHDA|_A26 PP1V5_S0 132 10 35 17 19 92 o0 s
t 10mA Max, 1nA Idle
NCx—Y35_|pcpsus2
veesuss_3| K8 PP3V3_SUS 1112 43 14 15 17 50 64 65 66
VCCSUS3_3: 261nmA Max, 6mA Idle PPVRT H .
o8 66 64 52 19 17 15 13 17 11 _PPLVS_S0O AF34_|\ocvRM o j—" —
"7 VOOVRM 183mA Max, 68mA Idle E 6UA Max (3.0V, room tenperature
.» _PP1VO5 SO PCH VCC CLK F AP45 |\ioc P14 ( ' " _) . C1533:| C1532: 1 C1531
?2?mA Max, ??mA ldle vaz ocrrTc([ P16 PPVOUT SQF.:PCH DCPRTC BYPASS=U1100. P14: 6. 35mm 0. 1%%:: 0. 12%50:: — %0‘5{“5
71 69 66 62 42 18 17 15 1a _PPLVO5__S0O \VCCCLK NLENE VM\?)?TH:& Z m i i 2 by
VCCCLK: 306mA Max, 89mA Ildle oo — NG HEY 1 g]_l%'gzo 202 202 402
81 71 69 67 66 65 55 PP3V3 SO - P, _ o . 6. 35mm
TEERRSREN AJ12 PP1V05_S0 R 209% BvPAS A0 A0 % A5 5
2 , 11mA Idle > 14 15 17 18 42 62 66 287 _ YRASE®
VCCCLK3_3: 55mA Max L29 5 v_proc_ 1 o [ T amA Mex, 2mA 1die —‘|? e L BYPASS=U1100. A6 5t
L26
Vo6 | | vecoLka_3 1
U2 315 vecspi [ ADL2 PP3V3_SUS 112 35 10 15 37 50 6a 65 6o
Vaz s 22mA Max, 1mA Idle
2 NOTE: Pin name is VCC but really is 3.3V
71 60 66 62 42 10 17 15 14 _PP1VO5_SO AD34 d P18 PP3V3_SO BEffitlivnns
VCCCLK: 306mA Max, 89mA ldle as50 voc([ P20 T ?2?mA Max, ??nmA ldle SYI\K%I II\ﬁSTEREJls REFERENCE
AR32 L17 PP1V05_SO whi5 17 10 52 oz s 00 7 PCH Power
\,CCAS\A[ VCCASW 670mA Max, 34nmA Idle
1 69 00 62 42 10 17 10 14 _PPLVO5_S0 AD35 Ri8 |\3/P1V(§NS(2370mA —uswessean d} Appl e I nc.
CCA X,
71 09 60 62 42 10 17 15 10 _PP1VO5_SO AG0 | | VeCaLK °
VCOCLK:  306mA Max, 89nn Idle A2 Ao PPIVE SO NOTI CE OF PROPRI ETARY PROPERTY:
AD36 % v VCCVRM 183mA Max, 68mA Idle = FHEPRN AN PROPERIY GF-APRLE | N, © THE
! o5 66 67 69 71 81 THE POSESSOR AGREES TO THE FOLLOW NG
AE30 i AK30 PP3V3_S0 NIl | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE
'CC3_3( | AK32 . RODUCE OR COPY | T
o a v B (_T VCC3_3 133nA ’\/BXY 3rm Idle I:: glgEgEALCRPLBLISHITINWQECRPART

Rev 1.0).

IV ALL RI GHTS RESERVED
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U110o0 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 RA4
AT17 || vss VS| e
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
AALE UL100 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
AFg | | VSS VSS| [F33
AGL6 BC16
AG2 D4
A6 3
AG28 38
AGA4 Ga4
AJ16 G
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

d} Appl e I nc.
®

TTRTE—
<SCH_NUM-| D
<E4LABEL>

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 CCPY I T

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

IV ALL RI GHTS RESERVED
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4

Current

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
613452 3121 19 18 15 14 12 PP3V3_S5

C1700 1
0.1
2

BYPASS=U1100. A16: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
o o5 o0 50 17 35 10 15 12 3y _PP3V3_SUS

it
BYPASS=U1100. AD12: 6. 3

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)

o o5 o0 50 17 35 10 15 12 3y _PP3V3_SUS
°/
oi 2
402
BYPASS=U1100. R20: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PVR)
o o5 o0 50 17 35 10 15 12 3y _PP3V3_SUS

C17061
0. 1UF

TR
o2
402
BYPASS=U1100. R26: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

o o5 o0 50 17 35 10 15 12 3y _PP3V3_SUS
C1 710 8 i

i

Bl
402

BYPASS=U1100. K8: 6. 35nm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PVR)
68 66 64 52 19 17 15 13 12 1 _PPLVS_SO

C1710i
0.

data from LPT EDS (doc #486708, Rev 1.0).

BYPASSSULL00. g8 8201 Mho. 529,835

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
B BN EY R PP3V3 SO

6 47 46 45 41

C1720J‘C17211 Cl7221 C17231
1 1UF - 1UF

1 o

W G| W]

m .
=UL100,0BR58-3PIBY. us2: 6. 35mmim
PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS PWR)

o 83 192 9708 05 5 _PP3V3_SO
9 35 28 27 36 23 43 3

Cl7261
0. ii %)
2
702
BYPASS=U1100. R30: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
f41 1 -PP3V3 SO

C17281
0. Olkéi
Xp
x7R-8é 2
402
BYPASS=U1100. AE14: 6. 35nm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)

s BRGNS E _PP3V3_SO
8389 43 36 47 26 33 a3 3

C(])_7139 1
B
2
c%oz
BYPASS=U1100. L24: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

o 83 702 o108 05 PP3V3_SO
9 35 28 27 36 23 43 3

C(])_ 713F2= 1
* only
Rip
702
BYPASS=UL100. AK30: 6. 35mm

C1734 i
84E()2 %[
BYPASS=U1100. P18: 6. 35mm

PCH VCC BYPASS
(PCH 3. 3V FUSE PWR)
f41 1 -PP3V3 SO

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

00 a0 64 52 19 17 15 13 37 33 _PPLVE_SO
183mA Max, 68mA Idle
00 0 64 52 19 17 15 13 37 33 _PPLV5_SO — |
00 0 64 52 19 17 15 13 33 13 _PPLV5_SO =
o 66 64 52 19 17 15 13 32 33 [PPLV5_SO =
00 0 6a 52 19 17 15 13 37 3 _PPLV5_SO — |
00 0 6a 52 19 17 15 13 33 33 _PPLV5_SO =
00 a0 64 52 19 17 15 13 37 33 _PPLV5_SO =
00 0 64 52 19 17 15 13 33 13 _PPLV5_S0O — |
Cl7401
10}2’5 —
6>< 2
5]
BYPASS=U1100. AF34: 12. 7nm

PCH VCCASW BYPASS

(PCH 1. 05V ME CORE PWR)
71 60 66 62 42 18 17 15 14 _PP1VO5_SO

670MA Max, 34nmA ldle

C1750 1
E_

X5R- CERgl %

%ﬁ/
5

1C1751 LC1752
& i

%ﬁ/
5

PHABEAE AR 580 B oo 4 B

\CE_NEAR=U1100. V20: 2. 54nm _l

PCH VCC BYPASS Not document

(PCH 1. 05V CORE PWR)
7169 66 62 42 18 17 15 14 _PP1VO5_SO

ed in EDS!

Cl 551
=
% —
2

mx N:
WIS

1 C1756

UM

1 C1757

BYP; =U1100. A 112, 7my
A%?{PASS—Ull 0. é% g

PCH VCCI O BYPASS

(PCH 1.05V PCl e/ DM / SATA/ USB3 PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO

T

i%s((\@ig'sguﬁﬂm AE18: 6. 35mT—

C17601

Cil

Cl761

= g& =

1C1762

N

C1763 LC1764

! T%Ew

BRI e T serm on

PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)
7169 66 62 42 18 17 15 14 _PP1VO5_SO

BYRASS-ERTD 180, 0430583568 a0, 35mn

C17701
1UF

10%
B *
0
BYPASS=U1100. U35: 6. 35mm

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)
7169 66 62 42 18 17 15 14 _PP1VO5_SO

C1772
1U

2|

10%
B »
0
BYPASS=U1100. AN34: 6. 35mm

PCH VCCI O BYPASS
(PCH 1. 05V USB2 PWR)
7160 66 62 42 15 17 15 14 _PP1VO5_SO

C1774

ST

BYPASS=U1100. U30: 6. 35mn

PCH V_PRCC _| O BYPASS
(PCH 1. 05V CPU |/ F PWR)
71 60 66 62 42 18 17 15 14 _PP1VO5_SO

i |

1 C1786
" ?8\/’

1C1787

=W
2 g

By P AR A2 A ah 2 B3,

BYPASS=UI1

7169 66 62 42 18 17 15 1a _PP1VO5_SO
??mA Max, ??mA ldle

831. AJ12: 6. 35mm

RlZQO

2

05"

PCH VCCCLK BYPASS
(PCH 1. 05V SSC100 PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO
Cl17761 C1777 1
1UF

1% 1=
V2
EEL%X by 2
BYPASS=UL100, 053855, P768" Acs0: 6. 35mm |

PCH VCCCLK BYPASS
(PCH 1.05V DI FFCLK PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO
C1778 i
e

%
-
0
BYPASS=U1100. AD35: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)

7169 66 62 42 10 17 15 14 _PP1VO5_SO
C1780 i
11 E

%

i
402

BYPASS=U1100. AD34: 6. 35rm

PCH VCCCLK BYPASS
(PCH 1. 05V SSC PVWR)
71 60 66 62 42 18 17 15 14 _PP1VO5_SO

CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS

(PCH 1.05V CLK PLL PWR)

4. 70 170VA 0. 3210HM_ PP1voSs SOPCH VCC OLK_F
P1V05 SO_PCH VOC CLK R y 0 ™
MN

PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

113S0022 1

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

L1790

0603
NO_STUFF
C11709('2 1 1 C1F791
CRI Tl CAL BOM OPTI ON o
2

BYPATRALLE 185 2rh%: 65 mm

SYNC MASTER=J15 REFERENCE

15

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI| NG

d} Appl e I nc.
®

TG Ve r
| <SCH_NUM>| D
<EALABEL>

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLCW NG

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

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8 7 6 5 4 3 2 1

Extra BPM Test poi nts wweeo PPvacoso ceu - Merged (CPU PCH) M cro2- XDP o0 00 6252 10 1 10 10 _PPLVO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to e XOP CPUTDO  RI1B20 51 1,02 o
XDP BPM L<3> I7-F8 7169 66 62 42 18 17 15 14 __PP1VO5_S0 J1800 support chi pset debug. AR - VRS- cemm «DP °
XDP_BPM L<4> TP-PGTP1803 1R1830 DFAORG GORE- 0- 4V e S—Pmmcn—m—‘xm CPU_TCR R1L823, Sam2 W 5% 17 20W MF 20T
7 s r— _DBEVL L<4> 1p, = = B T28mm To
‘o» TP1804 R1E 62 o1
7 6 TRy XDP_BPM L<5> ™ TP1805 50% W XDP
XDP_BPM L<6> 1--"¢ %;E}év e MF%%UZM_Z/\/Wl 5% 17 20W MF 20T
74 6 D> 6 Vo) TP1806 2 P 1 3 =! g T28mm o
TP- P6 O O
7 o E—XDP_BPM L<7> 1, 776, XDP_CPU_PREQ L OBSEN_AQ -—— 3 e OBSEN_C0 CPU CFG<17> o7 ) ) =
B, TP1807 . Sg XDP_ CPU PRDY L CRSEN AL -y gg DY CRSEN L CPU CFG<16> %S - TDI and TMS are terninated in CPU. D
L - ———- L
o > CPU_CEG<0> caspATA A0 | Vg 100 Ts o1 | caspaTA o CPU_CFGe8> p—
7 o prmy—CPU_CFG<1> CORSDATA_AL =20 o'l _oue COBRSDATA_C1 CPU_CFG<9> ame
- T 14 13 -
7 o pmy—CPU_CFG<2> COBSDATA_A2 -—_ 0 g g 15 oa OBSDATA_C2 CPU CFG<10> ame -
771 o oy CPU_CFG<3> CORSDATA_A3 =90 017 _oue OBSDATA_C3 CPU CFG<11> ame -
- 20 00 19 % -
o > XDP_BPM L<0> OBSEN B0 =220 02 _oue OBSEN DO CPU CFG<19> ame -
7 s (o—XDP_BPM L<1> OBSEN B1 =290 0122 _oms OBSEN D1 CPU CFG<18> am- -
- S 26| 00 25 -
7 o pmy—CPU_CFGe4> COBSDATA_BO =290 0127 _oue OBSDATA_DO CPU CFG<12> ame -
e CPU_CFG<5> CORSDATA_B1 -—_ 20 29 oa OBSDATA_D1 CPU CFG<13> o7
[aass = oo = am
<OP 7 o pmy—CPU_CFG<6> COBSDATA_B2 PUNEEEY D ERIP OBSDATA_[? CPU CFG<14> ame -
e S@%mﬂmﬂ—’\/\/\/ WRGD 2 R1800 1K 1.nx 2 I 7 o e CPU_CFG<7> OBSDATA B3 S zg o0 zi pilg OBSDATA D3 CPU CFG<15> ame
| = . T 2. 54mm Yo
XDP XDP_CPU VCCST PWRGD PWRGD HOOKQ -0 32 39 g | TPCL K/ HOOKA NC
76 a1 2 PM TN L R1802 0 1 2 XDP_CPU_PWRBTN_L HOOK1 2001 g | TPCL K#t/ HOOKS NC
PLACE_NEAR=U5! .J3:2.54mm 5% 17 20W MF 020T VCC OBS AB ol 44| 06 43 ol VCC OBS CD XDP
XDP s @m—CPU_PVR DEBUG — HOOK2 000145 g RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12202
o oo PMPCH SYS PURK R1804 0 1app2 XDP_SYS_PWROK HOOK3 0017 DBR#/ HOOKZ XDP_DBRESET L o 10 74 N B R 500 %67 2. san
5% ITI8W M- 0 50 5 o 49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
70 71 08 63 41 22 13@ry—SVBUS_PCH_DATA sDA —t— 30015 o D0 XDP_PCH TDO am e
1671 00 05 10 22 15 [Ty SMBUS_POH_CLK sa. R Db EER TRSTn XDP_TRST L
710 1 qmXDP_PCH TCK TCKL - 9005 Dl XDP_PCH TDI o e
a0 0 o XDP_CPU_TCK TCKQ - 900 » VG XDP_PCH_TMB oo o150 7 C
0o o= XDB_PRESENT# CRI TI CAL
c1804 R c1800 Clgol Cl8o6 Ty
1 1 1 1 1
oo L (R1831 S5Vl 64 (M) 83 L 6 10F L 6" 1UF QL840
SO s i 618% é/ = 0%, = 0%, DMNSLOBVK- 7 —
2 16 2 2 2 -
CERV BT 2%-2#\’ CERV BT 51850847 So1t *oR So1t *oR —I- 2
g G XDP T o107
L 4 — oTET . CPU_TDO ame
XDP_CPU_PRESENT L CRITI CAL
91840 N
DMNSLOBVK- 7 —o
SOT- 563 }E
S[E] J» XDP_CPUPCH TRST L 4 10 72 7
- = mm o - VAKE_BASE=TRUE
R T G — XDP_CPUPCH TRST_L o 10 7a
XDP
91842 -
DMSLOGYKCT T
PCH XDP Si gnal s AT o) Non- XDP Si gnal s ) e | ]
1+ o XDP_DAO_USB_EXTA_OC L R1890 s 1 2 USB_EXTA_OC L - CPU JTAG I sol ati on S[3T o XDP_CPU_TDI o ¢ s
« m_XDP_DA2_SSD_PVR_EN RIB95 SHORT 1 \\a'2 SSD_PWR_EN oo 5 o PLACE_NERRETIS00. 557 28mm o N
1 rm—XDP_DA3_CAVERA _PVR_EN R1893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR_EN 65 55 63 02 59 55 50 43 37 33 -PPBV_S0 CRI Tl CAL
1 qom—XDP_DB0_USB_EXTB_CC L R1894 SHORT 1 2 B_EXTB L 61932 31 21 10 17 13 14 12 _PP3V3_S5 XDP
»» _XDP_DB2_SD_PVR EN R1896 SHORT 1 \\'n72 SD_PWR_EN mD s Q842 B
1+ o _XDP_DB3_SDOONN_STATE CHANGE L RI897 SHORT 1 \/\'p72 oW NONE NOVE 20T "SPOONN_STATE_CHANGE L 7m0 DMNSLOBVK- 7 o
. > XDP_DCO_DP_AUXCH 1 SOL_L R1872 SHORT 1 2 DP_AUXCH I SOL_L “ C18451 o 13Rslo§<45 3
w0 _XDP_DC1_SATARDRVR _EN MAKE BASE=TRUE o ¥ NOWE NONETNORE20T\Bp pC] SATARDRVR EN m@ oo 0.1F — e 54 o3 o XDP_CPU TMS o e
0 10 XDP_DC2_0DD_PWR_EN L mAsE-TRE  — XDP_DC2_ODD_PVR EN L e s or Y, 2 L1845 v PLACE_REAREITE00. 57 28mm =
,Am XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 A A 2 JTAG | SP_TCK oo 20 &56Y 501891 2201
14 IANAN 2 any B 71 66 58 41 19 2]A 4
m@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \a\'A72 NONE NONETNONE 20T oo pCl E SEL L mm—ALL_SYS PWRGD I'> XDP_JTAG CPU ISOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE BASESTRUE — — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L|NC NAL5 s NC 60 sa PP1VO5__SUS
101 XDP_DD2_ENETSD CLKREQ L TR — XDP_DD2_ENETSD_CLKREQ 1 e ao
" @@ XDP_DD3_AP_CLKREQ L RIS SHORL 1 2 AP_CLKREQ L am e = o “OP
e 51
PCH XDP Si gnal 1sol ation Notes: »u XOB_PCH T NEARE RO 2 -1 q
- - XDP
*Qut put’ non-XDP signals require pulls. L XDP P TDI R1 1 51 =
" Qut put’ PCH XDP signals require pulls. e —mpmmmusngna—mnm—Q’\/\/\/l 5% I7Z0W WF 20T
XDP
R187x and R189x shoul d be placed where nwn XOP PCH TN  RI862 51 _2napa o o
signal path needs to split between route = B ) s eemm XDP °
from PCH to J1850 and path to non- XDP e XDP_PCH_TCK R1866 51 » N
signal destination (to minimze stub). — = : TZ8nm 5% 17 20W M- 201
Unused PCH XDP Si gnal s =
s> XDP_DAL_USB EXTC OC L ‘o TP1810
- @o--XlR DBLUSE EXID OC L lT’F',"__F;stPlSll SYNC VASTER=J15 NL.B SYNC DATE=10/ 31/ 201 A
XDP_FC0_HDD PWR_EN e
1B paLo)
XDP_ECL_GPU_GOOD TR P1812 CPU & PCH XDP
Re:a T TP1813 SR
d} Appl e I nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 18 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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5

4

PCH PWROK Gener ati on

L
BYPASS=U1950: 5MV
S BRBBEEEER PP3V3 SO 1 C1950
By 0 1UF

51 29 48 47 46 45 44 35

50 44 43 42 43 39 38 35 19 PP3V42_G3H

PCH Reset

w29z B RGN EN _PP3V3_SO
& S i 35

51 49 48 47 46 4

74 18 &

— PM PCH PWROK

-+ CKPLUS_WAI VE=UNCONNECTED_PI NS

42 41 30 20 (TR SMC_DELAYED PWRGD

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

PCH 33VMHz C ocks

R129255
o LPC CLK33M SMC R 1 2 LPC CLK33M SMC e
1/ 20W
M R1956
. LPC_CLK33M LPCPLUS R 1732 2 LPC CLK33M LPCPLUS I
] =1 N T6. 35mm 5%
1/ 20W
R1959 M
- PCH_CLK33M PCl QUT 1722 , PCH CLK33M POl I N o
m PLACE_NEAR=UITOU0. A40: 6. 35nm V.V V
1/52/00W
M-

System RTC Power

VDDl O 25M A: SB power rail for XTAL circuit.

VDDl O_25M B: Canera power rail for XTAL circuit. PP3V42_GSH

56 50 44 43 42 41 39 38 35 19
71 89 88 57

i — PMPOH EVROK  foomy w2101 70
R1950" 2 %, NO STUFF W Do we need this? BASE=
2.0K 402 R194Z)1 QOng48
%’{:Zlag‘év = 17280 /%W  CKPLUS_WAI VESUNCONNECTED PI NS
2 s T4LVC2D8GT/ S505 oolE N - " -
71 66 58 41 1 ALL_SYS_ PWRGD 1 2 1 74LVC2G08GT/ S505
%0 41 10 [T 019537 PM SO PGOCD s 12 Sor8a3 RllEl)(49
2 3
+ o CPUVR_PGOOD 0 ) ] (1950 S VB R LA 2 M PCHSYS PVROK gy e 104 7179
4 08 1/ 1§w
P M- LF
402

Source & 32kHz / 25MHz Cd ock Gener at or

VDDl O 25M C: Thunderbolt power rail for XTAL circuit. Coi n- Cel | : VBAT (300-

NOTE: VDD _25M nust be powered if any VDDl O 25M x is po%ezrz%dz.j 1o 18 1s 10 10 1a _PP3V3 S5

1

No Coin-Cel | : 3.42V G3Hot (no RO

ohm & 10uF RC)

Coin-Cell & G3Hot: 3.
Coin-Cell & No G3Hot: 3.
No Coin-Cel | : 3.

No bypass necessary
Greend k 25MHz Power 2119193715 14 b PP3V3_ S5

70 69 66 65 64 61 3

42V G3Hot
3V S5
3V S5

But t on

12 41 71 76

’SI LK_PART=SYS RESET

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.

6 65 63 62 59 58 50 49 37 13 _PPDV._SO
%% 8

'R1920
100K
5%
%/{:QUW
920 , %61
DWN5L06VKs7 ~ sp| DESCRI PTOR OVERRI DE_LS5V
SOT- 563 [U]

PP1V5_S0 2
SB XTAL POWEr s 65 ss 52 10 17 15 13 37 33 [PPLV5_SO o8 o8 64 52 19 47 15 13 32 5
AN+t SR # B o NS eaM XTALPCLEVDD Jou e L o2l 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power 60 20 28 20 _PP3V3_TBTLC g § VBAT and +V3.3A are
3 internally ORed to L%%\?KZQ ol
NOTE: SLG3NB148A provides slow rising " " " 1 > create VDD _RTC_OUT. DVNS A Kh
edge on 25MHZ_B when powered from C%‘_glzué 1 C%_gl%g 1 C%_-912U'2: 1 Clgl%'% 1 U1900 +V3. 3A shoul d be first SOT-963 —
1.2V VDD O Redwood Ri dge al so T YT BT 139 :
R : cErm 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power XHF 176
_ ’ 402 402 402 402-1
conpl i cates VDD _25M power, forcing 5 5 5 o TOEN fo reduce VBAT draw. 2[GT STy
at | east S4. Both issues to be CRIQIC'I CAL i SPI DESCRI PTOR OVERRI DE L
addressed in upcomi ng part 11 l\ioe 25MA  32.768K| 12 SYSCLK_CLK32K_RTC s B L L
(SLG3NB148C) . = S Vi cE_25M B
C1905 R1905 14 \i cE 25M C 25M AL 9 SYSCLK_CLK25M SB s SYNC_VASTER=J 15 REFERENCE SYNC_DATE=12/ 18] 201
12PF 25m Bl 8 SYSCLK_CLK25M CAMERA 37 75 amya -
27| , SYSOLK_CLK25M X2 LANAZ g SYSCLK_CLK25M X2 R qu 2| 2sm 15 SYSCLK_CLK25M TBT o e Chi pset Support
5 CRIT| 1/ 8w NO STUFF -2 X1 _ PPVRTC G3H 1212 15 09 :
oW © 1505 M OF 1R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NuUwm=| D
0402 NC 3 255, SM# sm lnl/\u/I p THRM :
T XNC25. 000MHZ- 20PPM 12PF- 85C 3 i/%ew ~3D, pAD +C1910 S <E4LABEL>
C%ZQP('):(S -‘V 402" NEEE f il};": NOTI CE OF PROPRI ETARY PROPERTY: [
DI I mpmmaEvenye e [ SBRANGD
I5“I/n NOTE: 30 PPM crystal required | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 118
= R Il NOT TO REPRODUCE OR COPY I T e p———
0402 = 111 NOT TO REVI OR PUBLISH I T I N WHOLE OR PART
IV AL R GITS RESERVED. 19 OF 81
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Rl O SD

Card Reader Suppor

t

00 68 00 05 47 0 42 42 39 s _PPBV3_S4
'R2041
470K
5%
1/ 20W
M-
2201
ML%)K“QF
SOT- 563 }
w5 a2 a1 20 o SMC_PMVE_S4_DARK L a3 T
=1
71 69 o5 65 47 45 41 22 21 13 _PP3V3_S3 =
CRI Tl CAL
02030
TC7SZ08FEAPE
SOT665
2
1 ¢ SDCONN_STATE_CHANGE L
g
To/ Fr om PCH C2030 : E RI O SDCONN STATE CHANGE L ames
0. 1UF - From RI O Connect or
o5 1
CERM X5R
0201 =
Flexible I/O Ali ases

SD Card Reader

76 71 68 20 13 COT} USB3_SD_D2R P

is always USB3 in this inplenentaton.

— USB3 SD 2R P

13 20 68 71 76

USB3_SD_D2R N

76 71 68 20 13 (OO}

76 71 68 20 13 [T USB3_SD R2D C P

— USB3 SD 2R N s zoes 76
— USB3 SD R2D C P

13 20 68 71 76

76 71 68 20 13 ry—USB3_SD R2D C N

— USB3 SD R2D C N om0 06 71 7

Fl exi bl e
Must pul | signal
o B Tbeeezeees 532 PP3V3 SO

I/ O Confi

correctly even i

gur ation Strap

al ways USB or PCle

17 15 14 13 13 1
51 29 48 47 46 45 44 35 3

2
3

GS3 Connect

or Support

DEVSLP not supported on LPT-H

81 71
33 29 20 19 17
52 51 49 48

28 20 14

LCD HPD | nvert er

(Pull-Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

HDM HPD pul | - down

70 68 12

Redwood Ri dge Supp

RR output is open-drain,

BuBEn PP3V3_S0

47 46 25 4

Pl at f or m Reset

Connecti on

S

ort

no i sol ati on necessary

14 20 28

Redwood Ri dge JTAG I sol ati on

69 29 28 19

TBTLC can be on when SO is off,
I sol ati on ensures no | eakage to RR or
U2060 supports I/ O s powered when VCC=0V

PP3V3_TBTLC

and vi ce-versa
PCH

$UNNEELY-ER3VS SO
Reog| [mgoe2 [Rppes
1
20680 o s Tow 2 Tow
or é@fg;_ Vi 201, ,201 201
020 U2060 Pul | -up val ues TBD
SN74AUP3Q07DOER
= X2SON
1 7
1 TR JTAG TBT_TNMS_PCH 1A |,> 1Y| JTAG TBT_TNMS oo 28
1 <o JTAG | SP_TDO 213y @, 3A 6 JTAG TBT_TDO oo 20
1 D JTAG | SP_TDI 3[2A l@ 2Y| 5 JTAG TBT_TDI oo 2
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL

Unbuf f er ed R2081 _ LPCPLUS RESET L o
o o Pl RESETL e PSS RESET L
— a 5% ~ =
MELpY R2083
402 1,33 LRESET_L "
1/510/50W
R2071 Mos"
sy BB EEEE -PP3VS SO Buf f er ed NS PCA9S57D RESET L gy -
5%
CRI TI CAL VelF
1 S Mgzavheicos R2085
- 0
2U20834 PL'[ RS':I' BUF L 1,\/5\0//\/2 SSD RESET_L oo s
1/ 150W
: ‘R2080 R2QOL iy
cgol%g 1 100K b LAANZ CAM PCIE RESET L (o
. 9% —— 1/ 16W 5%
i "I' ks iy RoQ8s
5 1 > AP _RESET L w
1 R2087  jitw
= 129, 2 402 TBT PCIE RESET L rymy 2
1/510/50W

RAM Confi guration Straps

M.B_RAMCFG3

M.B_RAMCFG2

XDP_DD1_M.B_RAMCFGL

RAMCFGL: L RAMCFRX2: L RAMCFG3: L
'R2011 R2012* |'R2013
1K 1K 1K

5% 5% 5%

1/ 20w 1/ 20W 1/ 20w

2%1 201, 2201

GPlOditch Preventi on

TBT_PWR_EN nust be high for JTAG Progranmm ng

171 69 67 66 65 55
17 15 14 13 12 11
a8 47 46 45 42 35

PP3V3_S0
CRI TI CAL |8 1C2013
v —L 0 1UF
T &k
2 -
803333 0 01CERM
TBT_PWR_EN 1 2 7 JTAG TBT_TCK 20
JTAG 1 SP_TCK 221 g Y D
TBT PWR EN PCH Sia2 B v2l2 TBT PWR EN  gomy 202
LPC PWRDWN L ol @
D
”
{
3

SYNC DATE=01/14/201

L

SYNC VASTER=J15 REFERENCE
a3

Proj ect Chi pset Support
sz |
d} Appl e | nc. <SCH_NUM>| D
° <E4LABEL>
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The circuit bel ow handl es CPU and VTT power

during SO->S3->S0 transitions,

as wel |

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 behavior
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,
VTT ensures clean CKE transition,
PM SLP_S4 L
PM SLP_S3_L

WHEN LOW CPU 1.5V follows SO rails,
CPUVDDQ EN = (I SOLATE_CPU MEM L + PM SL
MEMVTT_EN = (I SOLATE_CPU MEM L +

[N

PLT RST L) *

P_S3_L) *

of signal s.
MEM RESET_L not i sol at ed.
MEM RESET_L i sol at ed.

MVEM SO

f or

CPU

PM_MEM PWRGD pul | -up to CPU VTT rail

PM

M

6 12 74

is on CPU page

5 CRITICAL

3T

I“‘”‘—_

120
DIVB53DOUV

SOT- 563

75mA max | oad @0. 75V
60MN max power

MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L
o1 o 32 31 19 30 17 19 14 1 PP3V3_S5
7w es sy PM SLP S4 L HEEER S
CPUMEM SO 'R2122
2105 v 6o w0 0 o _PPLV35_S3RSO_CPUDDR _ ne
?onlﬁw L\{g—zLF
it R2120! 2 |
22%2 274K PM MEM PWRGD L 2|G
CRI Tl CAL M =N * *’Fi@%” 3 CRI TI CAL
71 69 68 65 47 a6 44 22 20 13 _PP3V3_S3 CPUMEM SO 2 p 120
CPUVEM SO 105 |0l MMV DLV = DVB5300UV
RZJJ_‘O%JKl DIMNSL gng-(s-sZ_llq' R2121: %4 SOT- 563
1180 H 732K 2120
b5, 2[c¥s 1180 ' 18%
CPUVDDQ EN L ' Mﬁbgz X5R: GERM 2
CRI Tl CAL 4 CRI Tl CAL
CF’UI\/EI\EI_S(()) ole 1 -1 CPUVEM SO
DNNSL%VK— 7 | = —' LO6VK- 7
sor-s63 | Kh > | sor-se3
— t—
s[g*s 7 nE Wgls
s m L SOLATE_CPU MVEM L L PMSLP S3 L R
CPUVEM SO
= '’R2110
10K
5%1[‘3'\év
2 -ZL
71 69 a0 05 s0 7 22 _PPSV_S3 CRI TI CAL y VEMVTT EN  momy 20 0 70 I\/EM/TT CI a
CPUVEM SO n‘p
Dle . .
CPUVEM SO CPUVEM SO s 2ad9 [ Ensures CKE signals are held lowin S3
R2115 R210 sor-563 | Kh
10%50 10%50 1
1 1
M:zb}zé/z Mib}z@; 2[a¥ sk 71 60 00 27 PPVTT_SO_DDR
CRI TI CAL MEWTT EN L 4 CRI Tl CAL
CRI Tl CAL CPUVEM SO CPUVEM SO
TUD | | e BIO0 |12 L) B0
Q2115 gons-ea KH > SOT-56306 ]
DMWN5LO6VKs 7 — - R T1 CAL
SOT- 563 [O) -
J 2[a" st s g 71 09 60 65 00 o7 21 _PPBV_S3 CPUMEM SO |
NO STUFF AET Jo PLT_RESET_L s o o CPngE'fSSfl oL 8w |
ocg417luz - e L 100k SOT-963 ﬁ
o 13Y = 1718
XaR 2 MF-LF Kif
291 CRITI CAL 22 46 60 65 69 71 402, 2[G St
VITCLAMP_EN
= CPUVEM SO | CPUMEM SO CRI TI CAL
Q115 CPUMEM SO NO STUFE
D|3
» VEMRESET_ | SOL_LS5V_L mom's-gﬁs\g(- 7 DM\BL%\}E’Q—] : OCg 011%% 1
- SOT- 563 o —
i céR\rg; 2
wo M RESET_L M RESET_L ) Te MVEM RESET_L 20 24 25 20 ot 402
=R EAES - liesud s[atst.
CPUVEM S3 7060 21— VEMVIT_EN
R2117 L
1 0 2
5%
VDR
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MVEM RESET_L MEWTT_EN |CPUVDDQ EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to : 0 0 1 1 1 1 0 1
s3 3 0 0 0 1 X 1 0 0
4 0 0 1 1 X 1 0 1
to 5 0 1 1 1 0 (*) 1 1 1
6 0 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1
(*) 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
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Software
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.
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T
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8 7 6 5 4 3 2 1

Power aliases required by this page:

Page tes CPLJ_ B d I\/a I i  \/1 PP1V35_S3 S,
ge No ase r gi ni ng s e v A 1t VRef Dividers
oz REFNVRG FETs for CPU isolation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardless
_ :Egﬁ_gg_l\EMF/REF CRI TI CAL R2225 EN RC' s to avoid drain glitches DDRVREF_DAC of margi ni ng option. ‘R2221
= LSS 100K 1K
- - - - - N 2 i 2 VREFMRGN DQ A EN RC ~ . o
Si gnal al i ases required by this page: » o MEMRESET | SOL LS5V L s %I}BLOGVK- 7 DORVREE DAC A DORVREE. DAG 0] SC)T_56I§06VK 7 PLACENEAR=C2220. 1: 2rmm i{:}ﬁ‘é\,
- =l 2C_VREFDACS_SCL SOT- 563 501: oW C2225 1 3 J— R2223 2482 EAR=
- = X g R2201 M LF R ACE_NEAR=R2223. 2: 1mm
12C VREFDACS SDA Took w02 0. 1UF o T30 NN PPOV75_S3_NVEM VREFDO A
- =1 2C_PCA9557D_SCL -+ ey CPU_DI MVA_VREFDQ o T3 e 0% 2~ - = Y v — W%a Ty
- =1 2C_PCA9557D_SDA L T (v Cfgg"—Jj L] 150w - NEAR= - 2: 1mm CREGC -2 mm
= = 201 Q2225 pin 6: M R2222*
BOM options provided by this page: z 1 PLACE_NEAR=Q2220. 6: 2. 54mm PLACEZO; 220, 6: 2 1K
- DDRVREF_DAC - Stuffs DAC margining circuit. 4 = Neoov EARO‘Q2 - 6:2mm 118w
CRI TI CAL 1 0 022UF M:REEQ
N 260 CPU MEM VREFDQ B | SOL T 1%,
o7 DMNSLOBVK- 7 DDRVREF_DAC CRI TI CAL 2 SR o= R2220
E R2245 DDR\Z/REF_DAC VEM VREFDO A RC 124-9, 'R2241
-+ gy CPU_DI MVB_VREFDQ o T3 Te 1 X90K,  VREFMRGN DO B EN RC ~ 265 7 ASER 1K
Sl MRS DDRVREF_DAC [ 5%/ DDRVREF_DAC O | sorses PEAZCEZfZEg'tCZZ“O’ " et
1 = 2 .
NOTE: P DAG, out put_step, size: RREO%L atp o T5To e e S g o
DDR3 (1.5V) 7.70nV per step 500 8% = B N - ngg—mni% e
DDR3L (1.35V) 6.99nV per step I Ve °§§2"T @265 pin 6: viby  PACENERRSRIL 2 NZREGRCW BTH=0 2 mm
2 y 201
z LOBVK- 7 PLACE_NEAR=QR260. 6: 2. 54mm ) 1K
[V] SOT- 563 = PLACE_NEAR=Q2260. 6: 2nm " lé%
I = 1 62530 b2,
+ > CPU_DI MM VREFCA ol T4 Te CPU_MEM VREFCA A | SOL T 8%
< ) 5R- CER
NOTE: CPU has single output for L] DDRVREF_DAC SRIS:?T/:QCE:QLDAC 836, R2242%O N
VREFCA. Split into two R2265 55— M VREEDQ B 12502 R2261
signal s for independent DAC 1 2 VREFMRGN CA A EN RC w0 %NSLOGVK— 7 PLACE NEARSC2260. 1: 2 UM 106
mar gi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC /M DDRVREF_DAC O | 'sorses SNEARE sweme St = VLo
DAC mar gi ni ng VREFCA ensur e - 260 R2207:| e LF C2265 1 3 R2263 299 AcE_NEAR=RR263. 2: 1rm
I SOLATE_CPU_MEM L is | ow o7 DMNBLOBVK- 7 100k o 0. 1UE o T3 1 2 PPOV75_S3_NVEM VREECA A ..., 7
to renove short due to CPU. = L= 28 o s, I % PLACE_NEAR=RZ261.2: 1mm N-RECR-W BTHEO: 2
o T3 i R2262
s I = PLC/:xEEQI\éEAR:Q&zo. 3: 2m Ll
- - — 1 ME-LF
R 02
DAC- Based W©Mar gi ni ng CPU_WEM VREFGA B 150U = G s
X5R- CERM
oMT DAC sets voltage | evel, PCA9557 & FETs enabl e outputs DORVREF_.DAC SRIS:?T/:QCE:QLDAC 0201 R2242(30 N
and di sabl es nargining after platformreset. R120208K5 265 M_VREF A LAAN2 1RK2281
a5 2 22 2y 29 13 PP3V3_S3 Rez218 1 2 VREFNRGN CA B EN RC o L2658 7 AA 1K
reee SHRT,  , PP3V3 S3 VREFMRGN . DDRVREF_DAC s DDRVREF_DAC O ] sorses PLACE NpReC280. 12mn - oW — Aot
BIEY 3 m 5081 oW 1 £ R2283 201 - 2492
NoE MN-RECR-W BTHE: 2 i R2208 A C2285 -3 5 ACE_NEAR=R2283. 2: 1mm
NRE -3V DDRVREF_DAC DDRVREF_DAC 100K 0. 1UF ol T8 e L 2 PPOV75_S3 NVEM VREECA B . o 7
C2200 2 C2201 1/2?/:\2'\} a2 S e 56, PLACE_NEAR=R2281.2: 1mm M NERECR-W BIFES: 2 Tm
2. Zzt‘g"ﬂ:/n f— (1)6%1UF 201, 402 e R22821!
A 2 &3 or CRI Tl CAL 1 PLAGE 260 31 2 1K
402-1F 0261 ¢ DDRVREF_DAC L (Al 4aRSs) - T80 =QP260. 3: 2mm 1716w
VoD 22— DER\/REF_DAC ) 59350 Maoh,
7 D>—SMBUS PCH CLK Sisa. L2200 vauralL VREFMRGN DQ A R2226 332 1 2 VREEMBGN DO A RDIV R22x6 pin 2: To %
0 - . R- M
1 32 13 13q@>—SMBUS_PCH _DATA lspa N vours2 VREFMRGN _DQ B R2246 332 1 2 VREFMRGN DQ B RDI V PLACE_NEAR=QR225. 1: 2. 54mm 0361 R2280
76 71 88 &3 5 T9% 17 16W MF-LF 402 PLACE_NEAR=Q225. 4: 2. 54mm M VREE B N 24. 92
9la0 8 vourg4 VREEMRGN_CA_AB R2266 332 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR265. 1: 2. 54mm A
Addr =0x98(WR) / Ox99(RD) | 10y & vourds VREFMRGN_MEMVREG FBVREE | R2286 332 1 2 VREFNRGN CA B RDIV PLACE_NEAR=Q2265. 4: 2. 54mm e =
1% I1716W MFLF 402 201
GN\D
9 NOTE: MEMVREG and FRAMEBUF share
a DAC out put, cannot enable
both at the sane tine!
1 PP3V3_S3 3320 21 22 40 46 47 0 00 60
b CRI TI CAL
DDRVREF_DAC
CRI TI CAL C2205 1 DDRVREF_DAC
DDRVREF_DAC 0. 1UF
C2202 1 ¢ DDRVREF_DAC ) o U2204 DDRVREF_DAC
0. 1UF —— VcC CERVEXSR 2 @ MAX4253 R2214
sl o U2201 i) INREZ 32
CeRM Xi2 2 PCASEST 1 a VREFMRGN MEMVREG BUE 153 2% DDRREG FB o -
N ) & 1%
(0D) POLS = a3 1/16W
s|a0 PN VREEMRGN DO A EN P Mos"
Addr =0x30( WR) / 0x31( RD) a1 p2 e VREFMRGN DQ B_EN
5|an P30 VREFMRGN CA A EN
pa i1 VREFMRGN CA B_EN =
psli2___ VREFMRGN MEMVREG EN CRI Tl CAL
76 71 00 63 4s 22 10 13 IRy SVBUS_PCH CLK ilscL P6| 13 VREFMRGN_FRAMEBUF_EN DDRVREF_DAC DDRVREF_DAC
76 71 60 03 44 22 10 13¢y SMBUS_PCH DATA 2/spA P74 NG R2213*
100K U2204
THRM RESET*|515 50
PAD  GND 1/ 20W MRX4253
RST* on 'platformreset’ so that system N 201, AL VREFMRGN FRAMEBUF BUF
wat chdog wi | | di sabl e mar gi ni ng. DDRVREF_DAC
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % cw
CKPLUS_WAI VE=unconnect ed_pi ns MF
2 @y PCA9557D RESET L ODRVREE DAC - P o2 F
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 b 201, BYNC, VASTERC 15 VLB BYNG. DATE= 10/ 317 201
PCA9557D Pi n: 1 2 3 4 5 =2
DDR3 (1.5V) DDR3L (1. 35V) DDR3 (1.5V) DDR3L (1.35V) = DDR3 VREF MARG le NG .
Nomi 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 assumes TPS51916 supply with 10.0k/49. 9k di vi der d} Appl e Inc <SCH_NUM>| D
Margi ned target: | 0.300V - 1.200V (+ - 450mV) 0.275V - 1.075V (+/ - 400mV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/ - 400mV) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider o I LABEL>
DAC range: 0.000V - 1.508V (0x00 - Ox75)  0.000V - 1.354V (0x00 - 0x69) | 0.000V - 3.004V (0x00 - OxE9)  0.000V - 2.707V (Ox00 - O0xD2) NOTI CE OF PROPRI ETARY PROPERTY:
Mar gi ned range: 0.299V - 1.206V (+/- 453mV) 0.269V - 1.083V (+/- 406nV) 1.199V - 1.801V (+/ - 301mV) 0.932V - 1.760V (+/ - 414 PRGN TR PROPERLY G RPRLE | N S T8
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +901uUA - -911uA (- = sourced) +811UA - -816UA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29UA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 22 OF 118
DAC step size: 7.68nV / step @ output 7.67nV /| step @ output 2.575nV / step @ out put 3.923nV / step @ out put ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WCOLE OR PART
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12 74 70 24 22 22 _PPOV75_S3_NMEM VREFDQ A v 7470 24 20 22 _PPOVZ5_S3_MEM VREFDQ A 7 74 70 24 2 22 _PPOVZ5_S3_MEM VREFDQ A 1 7470 24 22 2 _PPOV75_S3_NMEM VREFDQ A
72 78 10 24 22 22 _PPOV75_S3_NMEM VREFCA_A 7 74 70 24 22 22 _PPOV75_S3_MEM VREFCA_A 72 74 70 24 20 22 _PPOV75_S3_MEM VREFCA_A 7 7410 24 22 22 _PPOV75_S3_NMEM VREFCA_A
PP1V35_S3_MEM 2 24 25 26 46 60 77 PP1V35_S3_MEM . 24 25 26 46 69 77 PP1V35_S3_MEM . 24 25 26 46 69 77 PP1V35_S3_MEM ;24 25 26 46 60 77
2307 ¢ 2317 : 2327 2337
0. 470 C2308 1 1C2309 5 AU Cc2318: 1C2319 gorfuE Cc2328 1 1 C2329 5 a0 C2338 1 C2339
N 0.047UF - —L ¢, 0470F 0% —— 0.047UF - L ¢, 0470F 20% —— 0.047UF —— L ¢ 0470F 20% —— 0.047UF - 0. 0470F
CERM X5R- 1 o o o o o 10% 10% 4V o o o o o 10% 10% 4V o o o o o 10% 10% 4V o o o o o 10% 10%
So 2|3|8l8|8|o| ¥ S| &E[s|ad o o Y I P areegt 2| 2|3 88| 6|eld|eF =|olald al 3 Y I P areegd 2l 2|38 8|8|¢C|2S| & olald a 3 Y I P areegd 2| 2|3 8(8|6|¢(S|Y 2| &|olald al 3 6305 [z Geav
H2 N&m 201 H2 N&m 201 H2 N&m 201 H2 N&m 201
= VDD oo 8 9 (I £ VDD vooQ O "Lé T L VDD oo @ 9 (e L VDD oo 8 9 (T
7 MEM A A<O> K4 |pg OV T_TABLE g B RE soraesar MEM A A<O> K4 | OV T_TABLE g g st NE v s MEM A A<O> K4 |pg OV T_TABLE g gS%NE prse s VEM A A<O> K4 |pg OV T_TABLE i ES%NE
TEVEMA A<l> 18 | U2300 U NEM mesET | g, MEMA A<I> 18| U2310 VR NEM meseT | e, MEMAASI> 18a U2320 VR NEM meseT L v, MEMA ASI> 18 |a U2330 = M NEm REsET L D
TUTVEM A A<2> L4 | DDR3- 1333 RESET* s 2o _NEM A _A<2> L4 | p DDR3- 1333 RESET p—= N oL & et NMEM A A<2> L4 | DDR3- 1333 RESET* o 0s o MEM A _A<2> L4 | po DDR3- 1333 RESET* 21 23 2425 26
57 NEMA A<3> K3 |pg (SY;BV(E;QZ) 0| B4 MEM A DQ<0> .., MEM A A<3> K3 |, (SYSBVEQZ) ool B4 MEM A DQ<14> .., , MEM A A<3> K3 |, (SY;E\‘}E;QZ) oo B4 MEM A _DQ<22> ..., MEM A _A<3> K3 |3 (SY;E\‘}E;QZ) oo B4 MEM A DO<31> ..
%y MEM A A<4> L9 |p, ool 8 MEM A DO<6> . 5 _MEM A A<d> 9] oot B MEM A DO<9> .5, MEM A A<d> 19|,y ool @ MEM A DO<21> ..., MEM A A<4> 191, ool @ MEM A DO<24> .4 o
%3 NEM A_A<B> L3 |5 o[ 3 MEM A DO<7> ;.. MEM A A<B> 3|5 b S MEM A DO<10> .., MEM A A<B> 13|45 pe[ S MVEM A DO<16> ..., MEM A A<5> L3 |xs o[ @ MEM A DO<27> .. o
3 MEM A A<B6> M |pg 0| @ MEM A DO<5> .., MEM A A<6> W |, b @ MEM A DO<15> .., ; MEM A A<6> M | g bos| @ MEM A DO<17> .5, ; NMEM A A<6> M | g bos| @ MEM A DOQ<28> ;4 v
L7 MEM A A<7> M8 |p7 NF/ D B4 MEM A DO<3> .. ;. MEM A A<7> M |x7 NF/ D[ B2 MEM A DO<11> .y MEM A A<7> M p7 NF/DQ B4 MEM A _DQ<18> ..z ; MEM A A<7> M|,y NF/ D B4 VEM A DQ<30> ;2 4
3 MEM A A<8> MO |pg NF/DGB| B9 VEM A DO<1> .., MEM A A<8> N0 |,g NF/DG5| 9 MEM A DO<13> .z 7 NEM A A<8> N9 | NF/DGs| E9_MEM A DQ<23> ..., MEM A A<8> N |,g NF/DGE| E9_MEM A DQ<25> . 1
1 MEM A A<9> M |pg NF/ Doe| D3 MEM A DO<2> 37, VEM A A<O> M |pg NF/ Dos| D8_MVEM A DQ<8> i297 VMEM A A<9> M |9 NF/ Dol DB MEM A DQ<20>  ,, ... NEM A A<9> M| g NF/ D5 D3 MEM A DQ<26> ;54 4
27 VEM A _A<10> H8 | a10/ AP NF/ D7 E8_VEM A_DQ<4> i e VEM A A<10> H8 | a0/ AP NF/DQ7| B8 VEM A_DQ<12> 5,5, _VEM A_A<10> 8 | a0/ AP NF/ DQ7|_E8_VEM A_DQ<19> . 5., _NEM A_A<10> 8 | 10/ AP NF/DQ7| B8 VEM A_DQ<29> ;44 41
37, MEMA A<ll> M A & MEM A DCS_P<0> #L-MEMA A<ll> M |y sl & NEM A pe1> 3t L-MEMA A<ll> M6y s & MEM A pep> 33 L-MEMA A<li> M6y bosl & VEM A DOS_P<3> - ..,
337 MEM A A<12> K8 |15 e 5I NVEM A NeO> 371, VEM A A<12> K8 |5 e o2 NVEM A Nels 2, -MEMA A<12> K8 f o/ per D4 VEM A Ne2s 21, MEM A A<12> K8 | 1o/ pcr DI NEM A N<3>
P EVEM A A<13> ™ |ms oot o>t MEM A DQB N<0> B 4 VEM A A<13> M| a1 pos > MEM A DQS 1> B 5 VEM A A<13> W i postp MEM A DB Ne22 B 5 VEM A A<13> W | a1z oos o> MEML A DQS N3> -oi s
a7 NEM A A<14> N8 |a14 oM Togs| B8 7 o1 2027 _NEM A _A<14> N8 | pry om Toos| B8 72120257 NEM A _A<14> N8 |14 oM Togs| B8 1o 2128 20 7 _VEM A_A<14> M8 | aq4 oM Togs| B8 -
77 27 a8 L A8 L “NEM A A<1Bw J8 | A8 L
2, MEM A A<15> I8 | a15 NF/ TDQS* Ne = 2127 20 227 _NEM A _A<15> J8 | o15 NF/ TDGs* [ A8 1 127 20237 _NVEM A _A<15> J8 | o15 N/ ToGs* | 28 e = vr 2 2a 237 _VEM A _A<15> J8 | o15 NF/ oGS | 28 e =
237 _MEM A BA<O> J3 |gag csr b B MEM A CS L<0> ;.5 , MEM A BA<O> I3 |pap cst W MEM A CS L<0> ,.,,, MEM A BA<0> I3 |gpo cst B MEM A CS L<0> ,..., MEM A BA<O> J3 [gao cs B MEM A CS L<0> , ..
% MEM A BA<1> K9 |pp oke [ GLOVEM A CKE<0> ., ; NEM A BA<l> K9 gy oke [GLIOVEM A CKE<0> .. ; NEM A BA<1> K9 gy ke [[GIONEM A _CKE<O> ., ., ; NEM A BA<1> K9 gy ke [GIOMEM A_CKE<0> . ,
B 2 5L 2 5L 2 45 I 2 %
5 MEMA BA<2> 7 jen k| F8_VEM A CLK_P<0> 73 5, MEMA BAS22 % jer | F8_MEM A CLK_P<0> 3 3, VEM A BAS2> 2 w2 | F8_VEM A CLK_P<0> i3 3, VEM A BA<2> 7 Jen2 | F8 MEM A_CLK_P<0>, ., .,
5, MEM A RAS L F4{pasr o (h@ MEM A CLK N<0>"% NEM A RAS L Fi4]past o p®B MEM A CLK N<0>"." NEM A RAS L Fi{past o B NEM A CLK N<O0>7.2," NEM A RAS L Fi | past o B NEM A CLK N<O0> ' 2
227 VEM A L & cas AL 77 27 24 23 7 M_A L *Jcas AL 77 27 24 23 7 M_A L ] cas AL 77 27 20 23 7 M_A L ] cas AL
2, MEMA WE L Mve —az< NC maraaznr MEMA WE L H]ves < NC maraazar MEMA WE L My ag< NC ez MEMA WE L Mg ag< NC
w5, VEM A_QDT<0> @ | cor | NG e ms NVEM A ODT<0>@ | cor we| NG v 2r 1 VEM A_ODT<0>@ | cor | NG o VEM A_ODT<0>@ | cor we| [
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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 Qutput)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
s sa00e: Thunder bolt 15V Boost Regul at or
CRITICAL |, s(max): -
gs(max): +/-12V CRI TI CAL
g3080 vgs(th): -1.4V
Rds(on): 46nthm @ 4.5V Vgs L
11 oo 6 51 56 s _PPBUS_GBH SI'8409DB | y(max): 3.7A @70C 3 53995,
8- 13V Input o PPVI N SW TBTBST 1YY\ 2 _, TBTBST BOOST
Changes required « N BIFES: 35 Pl MBO63T- SM i
for =8 Y0 3P508PL RN e, 3000 3091 e
R3080' |: c3080 prop O%"ng__ S TBTBST_SNS1
4TS = Qo UF R3091* xor gl 2| R gl 2 N I R
LAAGE %}{ ) 200K | 5 o|o|o|als R3089
4022 402 1/ 1860 N %
TBTBST PWREN DIV L VS = CRI TI CAL W 15@}1@ F'?S’S%%E’xp
<R1> w PWRDIS5
TBTBST_EN WLO 25 |env uVLO Snsi|_6
R3§)3%%1 LLJ%%%Q ol TBTBST_SNS2
M:légv TBTBST_I NTVCC 28 || NTvoce N XNBO9S
2‘ 2 % L PLACE_NEAR=C3095. 1: 2 nm
= |_TBTBST PWREN L . TBTBST_VC 30 v > 1BIBST VENS -
1% NC R3095!
005 1 1 TBTBST_RT 33 35 1 C3088 137K
m&%ﬁ&eﬁ% Cgpz?;%: L g?%%e l 6 L TopF ) _PPISV TBT waew
SYM_ VER 2 Y5R c%%\gln 2 B i%\é CERM TBTBST SS 32 |og 2 ;é%;é’zCER <Ral?£2 Vout = 15.47V
RC 31 TBTBST_FBX 1 C3095 Max Current = 2A?
Fe ~-33UF- 0. 060HM
34 Isyne NO STUEF T Freq = 480KHz
o ‘R3092 21 1 R3094* 1 4 1 C3089 R3096* SREL LA
geCIOnd FI:_l'dneeded for - Z‘% 2K C:§029%L‘8";,__ 1 ggo%ggup 26. 71§ 1 (%)Co:?s%%lz saD an 1 %‘E%OPF 15. %5 NO STUFE
ual - port designs. 1/ 16W T | T 88 1/ 16W T 89 —— — —— - AL
p g 0 xR cEay 2 2 %k cerm L 2 e xoR SIRIEET SEEEES 2 e bg CBJ(.)O%%;: :é $097 C30?8F
<R2> GND_TBTBST_SGND g2 2 2 52X 2 8¢ cerm
WLO(falling) = 1.22 * (RL + R2) / R2 VKR W BEFES: 35 1208-2 805 0402
WLQ(rising) = WL falling) + (2uA * R1) 4
WLO = 4.55V (falling), 4.95 (rising) ovied ﬁgf;‘eega‘cgage Vout = 1.6V * (1 + Ra / Rb) J__
no XW necessar y.
R L
o M LO6VK- 7 'R3088
L 330K
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N 1/ 16W
15352 Max Vvgs: 10V 402"
TBTBST_SHDN DI V
*R3087 s|D 088
330K ~ L LOBVK- 7
1/15w > | sor-5e3
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15 gs
= SMC_DELAYED PWRGD 1920 41 a2
BATLOW | sol ati on
g %9 PP3V3_S4_ TBT 0 20 4 o0
D'VI\BDFNUJOLGHG 3 SYNC MASTER=T29 RR SYNC DATE=01/14/2013

SYM_VER 3
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3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TETA
1 71 70 69 6 31 “J d
pihifRE PP3V3 S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c32871| €3280:1 13281 IHVSO  890mA  830mA  930nA (assumes 15V, 12Wmi ni num) C3 20 1
26500E L 220 - L o TUF IHVS3  890mA  830mA  930nmA (assunes 3S, 9-12.6V, 7.5-11.7W 5:: | 5 GNAL_MODEL=TBT_MUX
e 200 —— —— T09 stgé 2 VDD
og&yéguaé\,\f 2| %R CE?*%Y)Z : Oggl(:ERM PP3V3_S4 TBTAPWR ., G\D_VOl D=TRUE CRLTI CAL
A% - U3220
= ) vapsouT 18 NEER VBP0 32PN G 9 = CBTL05024
20 | )vaP3 = 1 HVQFN24- 'e}
o0 32 0 _PP1BV_TBT ar 12 PP3V3RHY S4_TBTAPWR 772 20 (O} $S¥ ﬁ gg g<i> '—|o. T v L TBT A D2R C Nels 7l MO 15 TBT A OO SEL i
15. 75V Max l 1 e Jo [1a T VN RECR W | 7 72 2 G} <1> C3276 1|2 » TBT_A_D2R C P<1> 8 |rps AU 0 EN 24__TBTDP_AUXI O EN e
C32151 1C3210 CRITI CAL CLO?;218§ - - CEZFSG - Cs}zu}l:l C3%§5UF | SR DP_TBTPA AUXCH N 1 oe-pre—TBT-ADF BN <=
€ - - - 2 AUX-
4ty — JF 20 nl em gigz T %g‘é} W 2%3{ » =08 _TBIPA ﬁ&% g N 1UF |'>‘< g - DP_TBTPA_AUXCH_P 2 laxs (1P AW O | 25_TBT_A_D2RL_AUX e
X5R- GER 2 %5 N 201 402 402 D C3231 1 I_TW_mv_l (1PD) AXI OH| 22_TBT_A_D2R1_AUXDDC P ., 5
16 |ENHVU FAULT. 0. 1UF Il xsR! SRy s DP_TBTPA_DDC DA;A g DDC_DAT TBT: RX_1
@ o = > S4_PVIR_EN 5 |en | SET_vapa 8 TBTAPWRSW | SET_V3P3 ° LE_TBETPA poC_aLk
2 2 o> TBT_A_HV_EN 11 v en ISET_sq 10| TBTAPWRSW | SET_SO » @m—IBT_A CONFI GL_BUF 16 |ca pEToUT  ca DET| 18 TBT A CONFI Gl _RC "
w15 > PMSLP_S3 R L | 17]s 1se7_sq9 | TBTAPVRSWI SET_SG _ e DP_TBTPA M_C P<1> C30232%U1F B sy — - DP_TBTPA M__P<1> 11 [ope
o . TBTHV: P15V TBTHV: P15V o D5 TRTPA M. G N<1> ; 2 .« DP_TBTPA M__N<1> 10 |pp.
) : R3210' |'R3211 'R32 o L CB233 rol 19 DP A LSX M_P<i> ...,
N Yy 12v: See 6K 225K 36 0. 22UF| [ 3T% 5,37 bPMO |20 DP A LSX M _N<1> o
AR W bel ow b %, 5 » —IBL A LSTX s 0Py TBT: LSX_A_R2P/ P2R (P/N)
1/20 5 ow °W 2 m—IBT_A_LSRX 13 | srRX (1PD) : = (
1z 2201 22
TBTA ET. R <R\/3P3> DP_TBTPA HPD 12 |vppour wpo 17 TBT_A HPD 31
TBTAPWRSW | SET_SO_R * &
. . GND_THVPAD
TBTHV: P15V1 1TBTHV' PISV i ngl e-fault protection ool ©
R3213 R3214 requires two R's per HV Nf o
22.°6K 22.°6K ¢
258 1%2 I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET N
For 12V systens:
PART NUMBER | QrTY 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 R3210, R3213 TBTHV: P12V
118580145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
: CRTL oA Thunder bol t Connector A
Nori nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
L 1YY Y L2 _ PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 RGP R3201 TBTACONN 1_C
—l GND_VO D=TRUE
0. OLih,—= TBTACONN 20 RC 1,35 2 AR ) 18 9 C3205:
x7R-8é\f2 - 0. 01UF _—
402 13201 REE(;Ig\{IDTH: N 15w . Lé&/’z
1 1UF 36 X5R GH RV GND_VO D=TRUE
G\D_VOI D=TRUE e ol 41 CRI Tl CAL Bot h C s)
Both C 5) 2 B coru \ . 4 3270
0402 TBT Dir DP Dir DP Dir TBT.Dir 157 A ROD P<O> 6 2201 295 53y TBT_A R2D G P<0> i
5 2 qomIBT_A_D2R_P<0> '—|o A7UE I’EW - s TBT_A D2R _C _P<0> - - RARAR J_ - - BT A RoD NeO> C3271 1 TBT A R2D C N<O> myes e
0 20 o _TBT_A_D2R N<0> C3775 1| 2 .« TBT_A D2R C N<O> - - alalzlalal = ha T 0. 2zupll—m
|—| ITUW GND_VO D=TRUE GND_VO D=TRUE .
0. 47UF I 888w Xsr 1 R32941 IR3295 TBT: RX_O / 3HI EL2I:0PO: ™~ TETACCIN, 2 C P vey— GD_VO D-TRUE | G\D VOl D=TRUE
D - 1
e sif =344 WETREEIESY (0-18.0v)  C3206 2 g1
1/2 Sow MDP-J 470K
B2l 5 pp F-RT-TH awo o 0/ 2% ow
201, 2201 B4 1S conpial M_LANEOP o xsr CERY 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B6 O CONFl 2 M LANEONC 01 2201 B
B8 T ant
O a2 o -
7 2 gy DP_TBTPA M__C P<3> C30272£23U}: I’S%E’?%Y_‘ s DP_TBTPA_M._P<3> —— - B0 | 5 v Langsp M_LANELP o | B9 - - DP_A LSX M._P<1> ,, 5
7oy DP_TBTPA M._C N<3> 3579 12 s DP_TBTPA_M._N<3> — - B12 | 5 v LanEsn M_LANEIN ol Bl1 - - DP_A LSX M._N<1> ;, 5
B14 — B13
0. 22UF | TR 8231 TBT: Unused | Be [0 O LAﬁ;gig oie TBT: LSX_R2P/ P2R (P/N)
B18 | 5 AUX_CHN M:LANEZNC B17
=0 oA ORT RETURN 01225 GND_VO D=TRUE
SHllpE,D PIBNS ) C:32(7301 h C S)
SISl lzlals RTIV TBT_A_R2D C P<i>
B33 (BB |5 - e = TBT_A R2D P<i> 5731 TBT_A_R2D C N<1> mmoee
L - @ = TBT A R2D N<1> S 2oUF 55,
1 TBT: TX_1 —
»a _1BT_A D2R1_AUXDDC P - 514- 0876 = — GND_VO D=TRUE | GND_VQI D=TRUE
6 _TBT_A D2R1L_AUXDDC N - 'R3273
- 470K
TBT: RX_1 05%‘”
. _TBT_A_HPD .
2201
2 _IBT A CONFIGL _RC Jic3202 DP Source nust pull
1UE down HPD input with )
= o TBT_A CONFI &2 RC > %{F{P greater than or equal 470k R s for ESD protection
CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252! |'R3251 c3004:1| |icgogs |'R3241 | O ( ) i P ¢
1’0\/4 %‘M 330}%‘; g — :}3830/0”: 5%0 = Si nk HPD r ange:
“ﬁ}@/ 20W e R 2 2 49% ceru 5050V High: 2.0 - 5.0V
201, 2201 8%01 0501 2201 Low: 0 - 0.8V
) : SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201
1 Thunderbol t Connector A
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3V/ HV Power MJUX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TETB
171 70 69 6f 32 “J d
Bikug POV S5 Noni nal M n Max
1'V3P3 1100mA 1030mA 1200nA
R TI l c33s0:| |:c3zs1 IHVSO  890mA  830mA  930mA (assunes 15V, 12W ni ni mum) C3320+
C% lﬁE P I /1UF | HVS3 890MA 830MA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W %_: ®| Sl GNAL_MODEL=TBT_MJX
20% —— —— 149 st-Sé 2 VDD
R §A3¥ or oyt 2 [2 %ﬁ’- CERM PP3V3 S4 TBTBPVR .. G\D_val D=TRUE o1 CRLTI CAL
~BESM o0 o 19 vapaouT] 18 : Both C s) U3320
20] vapa NeEKSVEGTH=0. C33(770 NS = GB1L05024
o 2 20 PPLSV_TBT ) a( 12 PSSR 24 TEIBEVR = oI BLB _DZR Nel> 0. 47UF | [ 25 %30 » TBT B D2R C N<1> 7 e Te ena 15 TBT B OO SEL am=
15. 75V Max t e v s ] Ve, ™ = C3376 1|2 . TBT B _D2R C P<1> 8 re+ AUXI 0_EN_24_TBTDP_AUXI O _EN e
C33151 1 C3310 C33851 1 C3386 [1C3311 0. 47UF |é%§3\44>\( 20T b6 TBT 5 DP PWRDN @
% 7UE Y= CRLT1 CAL 0.1 — ——10UF  ——0Q, 1UF DP TBTPB AUXCH ¢ N —C3330 1 s DP_TBTPB_AUXCH N 1 aox
B e 3310 XBR_EE T e en |2 %g DS A A e 0. 1UF |}< g . DP_TBTPB_AUXCH_P Zlaxe 1Py Ao | 23 TBT_B_D2RL_AUX o
orgERY 2l |* 85 an 201 702 402 "D o<k chINTE MR, (1PD) AUXi o1 22_TBT_B_D2RI_AUXDDC P =2 7
16 |ENHVU FAULT. 0. 1UF X5R- M s2¢gry—DP_TBTPB_DDC DATA 4 _|pbc_DAT TBT: RX_1
33 DP_TBTPB K S Ibbc_cLk
56 55 51 [T S4_PWR EN 5 [eN | SET_V3P3 8 TBTBPWRSW | SET_V3P3
53 28 [TH TBT B HV_EN 11 [iv EN | SET_s0| 10 TBTBPWRSW | SET_SO 28 (OO} TBT B CONFI G1_BUF 16 |ca pETOUT ca DET| 18 TBT B _CONFI GL_RC a2
2
wmam PMSLP S3 RL | 175 I SET_s3 9 TBTBPV\RSV%TSFI:;/r_ Pslssv TETIV: LY e OP TETPE M. C P<i> C30332%U1F s .. DP TBTPB M P<i> 11 |ops
GND I - ’ 7 zsm DP_TBTPB M._C N<1> ] s DP_TBTPB M._N<1> 10 |pp.
iR : R3310' ['R3311 R331 [anes C3333 1|2 oPMo+ 19 DP B LSX M._P<1> 5 70
[~[elala] o 12v: see 6K 226K 36. 5K 0. 22UF! TR 5,37 DPMO[20 DP B LSX M _N<1> ..o
A & bel ow & %, 5 » TBT B LSTX 12 JLSTX (1PY TBT: LSX_A R2P/P2R (PIN)
1/2 ow ow - TBT_B LSRX 13 | SrRX (1 PD) . — =
201, 2201 22 R\/3P3> feay
TBTB ET R < 12 .
TBTBPWRSW | SET_SO_R 20 ¢om DP_TBTPB_HPD HPDOUT HP TBT B HPD -
- - GND_THVPAD
TBT%glls,o\,/l 1%5'\1/_'4'315\/ Single-fault protection ool ©
55 6K 25 8K requires two R's per HV of N
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET -
For 12V systens:
PART NUMBER qQry 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 R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V CRI TI CAL Th u nde r bOl t COI’] neCt Or B
Norri nal Mn ax FERR 135 M 3A
I HVS0/ S3  1120mA 1090mA 1170mA (12W m ni num) ) -
1 2 PP3V3RHV_S4 TBTBPWR F
) 0603 NECKTW DTH= X TBTBCONN 1 C
C303109 o R313201 NEGK W BIFE GND_VO D=TRUE
gé%z__ TBTBCONN 20 RC 1 2 A (0-18.9V) %:30310§ 1
R a0y 1 C3301 NEEK W PTH=0. 156w ) Lé&/’z
L 10E eiizl XSR GoRY GND_VO D=TRUE
G\D_VOI D=TRUE e ol 41 Both C's)
2 3 CRI TI CAL
Both Cs) O%ZCERM TBT Dir DP Dir DP Dir TBT Dif 1g7 g RoD P<0O> C303 22&; I-mrmm TBT B R2D C P<0> iz e
78 20 (OOT} TBT B D2R P<0> l—”-gzjygm—\ » TBT_B D2R C P<0> > @ J_ o= bl = TBT B R2D N<O> C3371 1 R 1 _TBT B R2D_C N<O> e B
am1BT_B D2R N<0> Q0 S UF WL s TBT_B D2R C N<O> - - wlslol|alo| = - o I-W
o C3375 : I%U'Vjvj'ﬂr‘ - GND_VO D=TRUE GND_VO D=TRUE g - ’ ﬁ b bl _ TBI. TX_ 0 o 22UFI
0. 47UF | EERM Y5/ T = - TBT: RX O SHELD P TBTBCONN 7_C
R3394* 'R3395 = / 33200 S a : P —— GND_VOl D=TRUE | GND_VQ D=TRUE
150 loK NDP- J44 VOLTAGE=TS. 9V (0-18. 9V) C:3306 1 4R7303K71
1/ 2 ow 2 ERTSTH awo = 5%
201 201 O HPD o K4 20w
2 2 M S conrar M_LANEOP X5R- 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 O CONFl 2 M. LANEON P 01 2201
A8 T et A
O a2 o <
78 20 (T DP_TBTPB_M__C P<3> C30372§U}: I—ég'zrﬁy—\ s DP_TBTPB _M__P<3> P - ALO | 5 M. LANE3P M._LANEIP o A9 - - DP B LSX M._P<1> ,, 5
oo DP_TBIPB M._C N€3> 337§ 1| » . DP_TBTPB_ M _N<3> -— - A2 [ 5 U anean M_LAREIN G | ALL - - DP_B LSX_ M _N<1> g, 4
Al4 — A13
0. 22UF | N8R 8231 TBT: Unused | a0 O LAﬁ;gig LS TBT: LSX_R2P/ P2R (P/N)
gg O AUX_CHN  M_LANE2N ﬁi;
© R o GND_VQl D=TRUE
PORT A
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= TO T
) Lw v qonMEM CAM CKE_ J%3o0R oxe T AT NTA N TH & DOGUVENT 1N GOnel DENGE 39 OF 118
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10 2 PP1V35_CAM .
BYPASS=U4000. Al: 4nm BYPASS—U40 BYF’ASS—U400 SS—U40 0
1 1 C40 C4004 C4005 C4007 C4008 C4009
IoUF T o 1UF 2UF
~ 500 e " = %y é%/ iSé‘ fout,
}3; )4(3;{ CERM X5R-1 RNI'X5R zGR CERM CERM RNI'X5R
R4000 RYPAﬁs_ua $.0 Hq Arrm RYPARQ_UAO Rq Anm D
10 2 _PPOV675_CAM VREF 1 ,v(\)/\/z 1 PPOV675_NEM CAM VREF +
ot 5 I
R4022! » PPOV675_MEM CAM VREFCA
iK M NERERR-W BFFES: 3 Th
1 zng VOCTAGE=0. 675V
201, C4010 14011 ’ PP1V8_CAM
Gfgo/ = Do, 'R4005
1 CERM XBR 2 2 X5R
R4023 0201 201 HEEREEEEERE EEEEEEEEERE 100K
1/ 20W R40()12K1 L Veos) VG5 o g CAM WAKE: YES j&ow
2t K - b R4030
1 12 0 20 [—NEM _CAM A<Q0> N3 | A0 U4000 > > DPne 1 s _CAM SENSOR,WAKE L CONN 14 2 2 s CAM SENSOR WAKE L
= 201, 7 2 D—NMEM CAM A<l> P71 AL 4GB- DDR3- 256MX16 N A% =
7 2 X MEM CAM A<2> P3| a2 EBGA el LEiene 158w
7 s r—VEM_CAM A<3> N2 | a3 KABAG1646B- HYKO LY NG CAM_WAKE S M
ngUFF . 5 5 my—_VEM CAM A<4> P8 | 1 M NG R4031
OO& 0 55 [ NVEM _CAM A<5> P2 | ps CRI TI CAL 2
% 7 % my—VEM_CAM A<6> R8 | a6 paLo| E3 M_CAM > w0 70 u
12 0 55 [ NVEM CAM A<7> R2 | a7 OM T_TABLE b1 F7___VEM CAM DO<1> oS o 1o
212 s 5 my—_VEM_CAM A<8> 78| ng b2 F2___VEM CAM DO<2> oS o 1o
75 5 [y VEM_CAM A<9> R3 | no bQa[Fe MEM CAM DO<3> o 50 v
= 0 my MEM CAM A<10> 7| mo/ AP Dqa[ e MEM CAM DO<A> o oo o =
o o MEM CAM A<11>  R7| a1 Das[ P8 MEM CAM DOSB> oo oo 1o
79 3 D MEM _CAM A<12> N7 | a12/ BC* DQL6| & MEM_CAM DQ<6> > = 7
o mmy MEM CAM A<13> T3] a3 ba7| W VEM CAM DOS7>  epry o 1o
70 35 (TR MEM CAM A<14> 17| a14 C
besL| F3 VEM CAM DQS_P<0> ey 50 7
5 mmy—MEM CAM BA<O> M| gnp bosL+ p& MEM CAM DOS_N<O> o 50 7
70 36 M _CAM BA<1> N8 | a1
o o MEM CAM BA<2> 18| ga2 bosu| 7 VEM CAM DQS_P<1> ey o 1o
70 3 TR o DQSU* 357 NMVEM CAM DOS N<1> > % 7
. 7% m— MEM CAM RAS L 33 past 7 mm—PCLE CAVERA RRD C P CA033 11|12 PCIE CAVERA R2D Py sc 76
R4Q20 v 2o > VEM CAM CAS |G case bow| D7___IVEM CAM DO<B> (o w0 1 0. 1UF | [T0% 16V SGR CERM 0201 LD
1% 7 s Iy VEM CAM WE_L L3 ver pui[ @ MEM CAM DO<9> s 7 7 15 my—PCL E_CAMERA R2D C N CAQ32 112 _PCIE CAVERA R2D N jm s 7
b ] poue[ 8 MVEM CAM DO<10> &y 36 7o 0. 1UF d 3
2 MEM CAM CLK P 37| Qe[ C2 MEM CAM DO<11> /o 50 v
e D NVEM CAM LK N K] o oo A7 VEM CAM 15 o 76 36 PCl E_CAMERA D2R C P 4031 1|2 PO E_CAVERA DR P 176
AT VEM CAM DO<12> ey 0. 1UF
pQus|_A2 MEM CAM DQ<13> e PCl E D2R N 1112 PCE D2R N
" O ' NEM CAM CKE Ko | e baus| B8 VEM CAM DO<14> (s = 7» e 5 0r | Ho B8-S BN = ]
NO STUFF 79 36 M L L24 cs* DQU7|_A3 M M 15> 36 79 i
1 7 11 PCl E_CLK100M CAMERA P C4061 1]l2 PCE_CLKIOOM CAVERA C P .
R4021
82 » MEM_CAM QDT K1 | oot ow | E7 VEM_CAM DVKO> e 5 70 1UF j
/50w ow| 08 MEM CAM DVKEL1> Ao v 7 1 my—PCL E_CLK100M CAMVERA N C4062 1 PO E_CLKLOOM CAVERA G N g 3 1o
,561 MEM CAM ZQ DDR L8| zq 0. 1UF
» > MEM CAM RESET L Ta{ Reser
VSSQ VSS
| 8|2| 8|0 B2 3|8 2[8|B|S|3S2|F|R F|R
‘R4004
§24o ¢ o B
1%
1/ 20w
M
2201 l
) renove DRAM SPD Straps
DRAM CFG Chart
CAMERA SENSOR 14999 e [ ol o
bsos L HYNI X 0 0
%RAB'OC;L YYYLe MPL_OKN _ amuw SAMBUNG 1 0 —
COR20- AK7100- 1 , m— . mA ak e M CRON 0 1
14 mas 79
O PLACE_NEAR=J4002. 2: 2. 54MM ELPI DA 1 1
pl CRI TI CAL R4008
oz =l MPI_CLK CONN N L4007 s 10 —SYSCLK_CLK25M CAMERA IANA2Z_GK25M CAM CLKP e D E REV CFG 2
o 3 wn|MPI_CLK CONN P 90- CHME 50VA 0204 5% M
ol CAM SENSOR WAKE_L_CONN_ 4 TOW605- 1 CAM XTAL: YES 556w ry )
oJs | MPI_DATA COW N t(YYY L4 MPl_DATAN gy szoplF5 R4007 R4009 B 1
ofewu MPI_DATA CONN P | — CAM_XTAL: YES; E CLK25M CAM XTALP LAMA2_q CLK25M CAM XTALP_R LANA2
AL S g : S'\/BUS S'\/C O SO e e PLACEQNEAR’JADOQ 5‘23 SDI{IMPI DATAE @ o 2550<ﬂl l ml By (:AL e 1/%;{'3W 1 '\mTUFF U%F%W
o Isg/(e.:us swggci S0 i1 as 07100 L4010 ORI TI CAL NPO- 805, CERv SENC Y4000 Ra012 NODZSD;UFF - - EREPTER e A
o CAM 36 71 SM 3. 2X2. 5MV 1%
g 1 *I2C camspa 28 2 FERR- 120- OHM 1. 5A c4014 NC 5. 000MEZ- 12PF- 20PPM oW T C:a.rrer a 2 o)
oliz .[PP5V S3RSQ_ALS . 2 (YYYLt__PP5V SO 1o 19 19 50 50 5 62 03 05 a0 12PF CAM XTAL: YES 2201 R4010
il @O@ihlfg WBWES 3m 0402- LF oo p H 2 CLK25M CAM XTALN 1 TaCh NUM>
3
o= C40131 N 1 oM XTAL: YES NOTE: TBD PPM crystal required y%w d} Appl e Inc. v
0- 14k FERR- 120- OHv+ 1. 5A PO~ 6851 =M 0201 1 C4016 = <E4LABEL>
518S0892 c;o 2 2 Y Lt _PP5V_S3 2160 65 66 69 71 NO STUFF 100PF NOTI CE OF PROPRI ETARY PROPERTY:
0402- LF 5 3%, THELNEORVETLON CONTA| NED HEREI N | S THE
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USB Port Power Sw tch
Left USB Port A

71 60 65 67 66 65 61 51 PEDV_S4

CRI TI CAL
o8 o0 41302122 _PM SLP _S4 L U4600 CRI TI CAL
. TPS2557DRH FERR—L142(3-005-|M 3A Ve can add protection to 5V if we want, but |eaving NC for now
R469(g)) 2|ino SN outa) 6 PP5V S3 LTUSB A I LIM 2 Pl ace L4605 and L4615 at connector pin
M:lgg} T 3lin: a2l 7T m\‘;ﬁ' N:5WB+$81 35"
ab2, w0 @ USB_EXTA OC L 8JFAULT* 1LIMS USB ILIM
USB PWR_EN 4 CRI TI CAL
EN J4600
ap TRV USB3. 0- J44- ALT
NCSTUFE CRI TI CAL N N e C46951 1
CA6921 C4696 .|t C46901 |1 CAB91 10UF —— - USB3_EXTA R2D P2 [ owes
0. 47U —L220UF- 35MHM- 10 == = Yt oZ3Y B3 EXTA ROD N 3| oo
T T stz [z G p— K35 2 s USB_EXTA_MIXED_N 1 4 sy USBS R2 2 Fosstx
0483 B4 ° —_— sUSB_LT1_N 5 gg“')
s USB EXTA MUXED P 2(YYYLs . =USB LT1 P 6 o
7
OGND
8
O SXRX:
CURRENT LIMT (R4600+R4601): 2.19A M N/ 2. 76A MAX L CRITICAL [, ,|CRITICAL 9 OSSRXT
= D4600 10| Sawo
ESDOP2RF- 02L.S
Tt 11
USB/ SMC Debug Mux 219
13 o
14
o
w0 41 43 32 1 30 35 10 _PP3VA2_GBH 510
7% 65 38 37 88 Py 16 O
17
C4650i 1RA650 510
0. 1UF 100K 5
c§‘7)2__ b AT Lo
) Vi yé-zLF 201 5
s 12 o1 [y SMC._ DEBUGPRT._RX_L 5 | vl 1 2 2o
7= e o oy—SMC DEBUGPRT TX L M U4650 |2 ]2
PI 3US$%F(,J\‘2EZLE o
USB_EXTA_P 7 lon
s @@ USB_EXTA N 5], CRITICAL 7 13 o USB3_EXTA D2R N 514- 0934
) 8 cer seL| 10 SMC_DEBUGPRT EN L
GN\D SEL=0 Choose SMC 75 13 USB3_EXTA D2R P . =
o SEL=1 Choose USB
CRI TI CAL CRI TI CAL
SI GNAL_MODEL=MJO_MUX_USBONLY 4610 > 2 D461l
= ESDOP2RF- 02LS ESDOP2RF- 02LS
NOSTUFF TSSLP-2-1 TSSLP-2-1
R4651
1 O 2
1/520{'3W NOSTUFF
o3b1 R4652
1 O 2
5%
1/ 20W
0201
GND_VO D=TRUE
s 5 T USB3_EXTA R2D C N 046100-1UF1||2
I 10%16Y 9201
1 USB3 EXTA RRD c P CA611 0.1UF 4 >
11" 10016V __0201
X5R- CERM
GND_VO D=TRUE CRI TI CAL 5 5 CRI TI CAL
D4612 D4613
ESDOP2RF- 02LS ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
SYNC NASTER=J 15 ML.B SYNC DATE=10/ 317 201

TTTLE

USB 3. 0 CONNECTORS
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| PD Fl ex Connect or
H CRI Tl CAL
SMC Manual Reset & |sol ation 14800 51650689
Left shift, option & control keys conbined with power button cause SMC RESET# assertion. R4808 55560- 0228
Keys ANDed with PSoC power to isolate when PSoC is not powered. 68 66 65 47 46 43 42 39 34 20 PP3V3_S$4 1 2 . POP‘%X;?I&AD CONN M ST- SM
No | PD on CE input pin PP3V3_S4 (synbol error). o NOSTUFF M N ﬁRE BFHES: 28MM 2 N
o s0 ws sz o 3 35 33 3y PPIVA2_GBH o 1 CAB08 U5 e L I Z2 KEY ACT L .
BYPASS=U4850. 10; 5:5_mm 5% NCx— 15« NC
C4850 1 2 GRor 22 MOSI o[0T PSOC F CS L, D
0. 106 720 _Z2_M SO 100 5 od2 PlI CKB_L w
] R BV 2 = e Z2_SCLK 2] D T PSOC M SO o
os] 402 NSVEL] Dl EE PSOC_MOSI -
w4850 ) 2 _Z2_HOST | NTN 6] 5 o las PSOC_SCLK -
SLGAAPA103 = LA SG7TTIs800- 18 3W - PP5V_S5_CUMULUS 18] 5 ol SMBUS_SMC 2_S3_SDA., as 71 5o
TN FERR- 120- OHW+ 1. 5A 130 22 _CLKIN 20 00 19 SMBUS SMC 2 S3_SCL 4; 44 71 80
o 05 47 a0 a2 42 35 33 73 PP3VE_S4 e I 1 o0 e s _PPBV._SB « 1YY\ 2 o rdom  RAB00 1o ok Ne
0402-LF M _NCLINE-W DTH=0. 50MVI 49. 9K —
s WS LEFT_SHI FT_KBD 1ling —{ ) —SL LS VB LEFT SHETKEY ., . CA807 VALTAGESSY 11 250
ar2l8 W LEFT _OPTI ON KEY ., & TUF M
e MB LEFT OPTION KBD  2lin2 — ) . _ 2
L Q37 WS CONTROL KEY s ; 18¥ _ PLACE NEAR-L4807.1:2Ma
130 W5 _CONTROL_KBD 3N 3 N~ —D_. 5K CERM
7 L Pull -up in U5110. = —_—
oUT_ALL# 6 SMC TPAD RST_L o - =
an B
n —
—
Keyboard Connect or
51850752
CRI Tl CAL
F- " """ """ TTTT T T ST TS TS oS oo TS C T o T oo TS TS o oo oSS oo oo J4813 C
! , o 65 00 47 a5 13 42 39 34 29 PPBV3_S4 20
! 56 50 44 43 42 a1 39 38 35 19 _PP3V42_ G3H —
| | nBERL 30 o
I - USB | NTERFACES TO M.B ! 29 5
| - SPI HOST TO Z2 ! s W5_KBDL 28 §
| - TRACKPAD PI CK BUTTONS | 73 WB_KBD2 27 5
| - KEYBOARD SCANNER | 7 20 WS_KBD3 26
| PLACE_S| DE=BOTTOM I TPAD But t o bl 3 \WS_KBD4 25 o
R4804 _ YPASSYAY 04 49: 50: 11 nm ut t ons sabpl e 750 W5_KBD5 24 5
kg gy DSV S4 2151 ppava 53 PSOC ByPAss=Us 7GRN AT G40 50°Y | 2 _BUTTON DI SABLE 29 \E_KBD6 23
! \_/\%WWW ! | crt el PLACE THESE COVPONENTS CLOSE TO J5800 n s WB_KBD7 EZS
| : 3 71 39 KB 21
M:_l%\év AGE=3. 3V 14804 |1c4805 |1c4806 | TH'S ASSUMES THERE'S A PP3V42_G3H PULL UP ON M.B s W5_KBD8 o
! 40 —L 190PF L UF 4 7UF 730 V5 KBDO 20 5 —
| R4803! T i T °§/A 8% : n 5 M5_KBDIO EDY
| 22QK 2 Pogycerm |2 GEROeR |2 3R ! e VB KBDI1 8o
12 90 | THE TPAD BUTTONS W LL BE DI SABLE R4814 s WS KBD12 17|
! WHEN THE LI D IS CLOSED O
201 J_ | 113 s W5 _KBD13 16
| 2 1 LID OPEN => SMC_LID LC ~ 3.42V s W5 KBDI5 C 1 2 W5 _KBD14 15 ©
| s om—oMC_PVE_S4 WAKE L - W5 KBD23 3 ! e LID CLOSE => SMC_LID_LC < 0.50V 113/5 " \\S KBD15 CAP 7a©
! e PLOKB L VB KBPZ e ! okt . Vi6_KBDL6_NU E DY
| - BUTTON DI SABLE WE_KBD21 4 1 | We KBDL7 ro
| n Z2_HOST I NTN WS KBD20 4+ I RABLS | »= e EDTs =10
| w W5 _LEFT_SH FT_KEY WS KBDL19 40 | » W5 KBDI6N 1 21" W KBDL9 10 2
| » W5 LEFT_OPTIL ON_KEY VS KBDI8 51 | o " & KBD20 9 g
| 202 7 3 WB_KBD21 g
' 8]8]3]3|3]3]3]2|2|5]2[213|2 | " 6 _KBD2? 1o B
1 mll\lﬁlmlmll\lg 8 olvlmlololvl | R418K10 s V5_KBD23 o g
! ONOF 9 ONOE 5
| . S CONTROL_KEY lpz 3 REERER”"RRRRRY P2 ooz ve KkBDIZ .. ! e oy S N E LW B 42
2] — — = | =. . 5:
| e Ca a—C oR T AL P2 o[t VE KEDIGN | Edetbs] W .. weieer suermsl O
I NCx— P4_7 oM T P4_6 % I 0.10F 40 nw WS LEFT OPTION KBD 2
| o > TPAD_VBUS EN 4P4"5 w4801 P4~4[39 WS KBD14 | iRy " e GONTROL KBD 1o
| NCx—3 P4_3 CY8C24794 P4_2|38 W6 KBDI3 s I a6y °©
NCx—9P4_1 MF-1 P4_O37 W6 KBD12 5 | a1 =
I 730 _PSOC_M SO 1p377 (SYM VER?) P3 636 WS KBDI1 51 | = —O
| 1 PSOC F_CS L 8§p3 5 P3 4|35 W5 KBD10 30 71 | L e rrsw
| 1 5 _PSOC_MOSI IP3_3 P3_2(34 W5 KBDO 5 =
| "+ PSOC_SALK 19p31 33754426 P3O[22_WE_KBDB  sn ! FF14A- 30G- RL1DL- B- 3H
| n s Z2_M SO 1p5_7 P5_6|32 W5 KBD7 57 !
| s Z2_CS_L 12p5_ 5 P5_4[31 W5 KBDL 071 | -
, 2 Z2_NOBI 13 p5_3 P5_2[30 W5 KBD2 s |
, e Z2_SALK P51 o mooa<o P50 WS KBDS .. |
| \—cl\—cl\—cl\—clg 8 I\II\IHIHIHI\—cl THRML !
| TarefanSERaaas  PADY? |
O[O[~[R[O[C[I N[OOI O[O~
| Al H | HH|H NN NN NN NN N — I
| TP PSOC SCL WS KBD4 ., :
| TP_PSOC SDA V6_KBD5 o m !
| TP_PSCC P1_3 = W5_KBD6 wn I
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA P1 0 |
| | SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA |
| R42§101 Z2_CLKIN __ 5n ! [ = 1A
| 15 13 USB TPAD P 1 2 s USB TPAD R P TP P7 7 | SYNC MASTER=CHANG J45 SYNC DATE—O%/ 15/ 201
| 56w . (PP3V3 S3 PSX) | KEYBOARD/ TRACKPAD (1 OF 2)
| L ) ) . IC  |PIN NAYECURREN] R SNS | V_SNS; POVWER
1 1 1
: R428402 1 0408p(;): __C48U(;):3 C48U(;): | T™™P102 v 10UA 2.55 KOHV 0.0255 V 0.255E-6 W d} Appl e I nc.
s1s _USB TPAD N 1 AAA 225 USB TPAD R N T2 J T 0%, > 0%, | 80UA 0.204 V 16. 32E-6 W ®
| U5 NEQ, cERM SR X5R T bl | 3ve oo VDD 60MA ( MAX) 10 OHM 0.6 Vv 36E-3 W NOT O OF PROPR ETARY PRoPERTY.
: i BYPASS=USTQ4,22: 19 ' | psoc oo S&«NA( (T:(”:;Q T e o o o1s v * et o w TE ey cor e e s TE
— - . . . . - P 'Rl ETARY P ERTY. APPLE |
| = Wé%mzz: 19:11 mm ! 14MA (MAX) 0.021 Vv 294E-6 W T e o e e 48 OF 118
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Keyboard Backl i ght Connect or

71 6s _KBDBKLT_RETURNIL

71 6s _KBDBKLT_RETURNZ2 T Lo o2
10 00 9

1 ea _PPVOUT_SO_KBDBKLT

NCx210 o

516S0899
CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST- SM12

O 1

rO O

2

FO 02X NC

© |0

13
Q 14

SYNC NMASTER=CHANG J45 SYNC DATE=03/15/201

KEYBOARD/ TRACKPAD ( 2 OF 2)
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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
57 56 50 aa a3 42 39 39 33 30 PP3V4A2 GBH 30- OHM 1. 7A
. . 1 2 PP3V3 S5 SNC VDDA
0402 2 =3
C5002 1 llcsoos 1C5004 |1 C5005 Jicsooe oM T_TABLE VTSV
1}93;7):: S{}UF — i{}UF — i{}UF i{}UF 1R5002 5000 L
b2 —F ogoi(:ERM z ogoi‘:ER"" z ogoi‘:E”"'—lz ogoi‘:ER"" 1°“QOW LMAFSXAH5BB 2 ZOY X5R
l 2201 BGA
L (2 OF 2)
— = nowemmSMC RESET L | g @O rsT SWELK/ TCK| /‘ig g% $S<B 25071
SWDI O TVS 42 50 71
A CE}OU(;):7 At CE/]_OU(;):s A CE}OU(;):Q 7 a2 aaggey W I _EVENT L (D) ey BLLIPKa/ RTCCLK  SWOY TDOL ALL SMC TDO 4 50 s
U5000 UpF =Wt g [SVC_VWARE ™ g v o Tem SMETDL
LMAFSXAH5BB ? BpaCERM |2 X5 CERM |2 pak CERM NCx M2 B¢
76 71 50 13y LPC_AD<0> B3 lPooann (1 B Al Noo|_E2 SMC_CPUPKG VSENSE P K32K MLO N2 NC
mrnsongry LPCADI> oy m3lipooant ANl EL o SMC CPUPKG ISENSE  maw L ] VT
mrmmugy LPC AD2> o Clalipooarz OM T_TABLE AIN2[F2 o NC_SMC_ADC2 am = = NCx—— X8t voonl 0
76 71 50 1. LPC AD<3> D11 || pcoAD3 Al No3|_F1 &= SMC_DCI N_VSENSE 43 45
B BBy e e o= < » _SMC EXTAL G12 |osco
76 19 LPC CLK33M SMC - H12 |l PCOCLK Al Noa| B3 SMC_DCI N _| SENSE 43 a5
o7 10 o LPC_FRAME L 02 poorraver oS A5 g SMC_PBUS VSENSE e = SMC XTAL =2 josar vREPAn 22y PPIV3_S5_AVREE SMC
2 SMC LRESET L o L3 PCORESET Al Nog|_B4 SMC SSD_| SENSE i 4o K12 [vsar VREFA: XW5000
71 50 13 LPC SERI H13 || PCDSERI RQ Al NO7|_A4 SMC CHGR BMON_| SENSE 43 a5 a2 | 3 GND SMC AVSSl B 1
71 50 12 (OO} PM CLKRUN L (QD) o= GL1|L PCOCLKRUN* Al Nog|_BS SMC_CPU _HI _| SENSE 43 as D7 GNDA( E3 PLACE_NEAR=US000. Al: 4
7 50 20 12 ry—LPC PWRDWN_ L 13 PoOPD* ANOSLAS o,  SMO OTHER3V3 HI I SENSE =~ myasss E6 -
wem-SME RUNTIME SC L~ o Flajipoosa* ANO| BS o  SMC PIV3SMEM ISENSE =~~~ smasae E8 AL
1 @ SMC WAKE _SCI _L L Al N11| A6 SMC_CPUDDR | SENSE 43 a7 E9 <
AlNL2| C1 SMC_LCDPANEL | SENSE 43 a7 F10 | | vop oY)
w071 a0 s gy ONVBUS SMC 0 SO SCL () quupEL0Ji200SCL AN 2 o, ~ SMC OTHERGV HI ISENSE =~ amasss 37 =3
s rgary SNBUS SMC 0 SO SDA () o g DI3li2cosoa AN B qn NC_SMC_ADC1Z o - T = 1C5020 |1C5021
wawu@y SMBUS SMC 1 SO SCL () qupMli2cisa AN B2 g NC_SMC_ADC15 am - 310 F5 = Qud1UF —— 14
50 45 41y SMBUS _SMC 1_SO_SDA (D) qpugp— N2 11 2C1SDA Al N16| G2 - NC SMC ADC16 am = Ho 2 i(ggcaw 2 §\IA
w071 4 soq@y SVBUS SMC 2 S3 SCL (D) qugMBli2c2sa ANTLC o, 0 SMC LCDBKLT ISENSE =~~~ amawr PP1V2 S5 SMC VDDC I1 G\D 55 0201
B et m S o Fit e —" =4 | e B ;
o0 asg@ry- NG SMBUS SMC 3 SCL (D) qugp—L8lI2C3sCL Al NL9 - a3 Ji 1 1 1 1 ACE=T. 2V ’ Vi J11
wigery NC SMBUS SMC 3 SDA () qug8|i2c3sma Aol BT g SMC_S2_| SENSE o 5013 [1C5014 |1 C5015 |1 C5016 | C5017 k3] | vooo g
w@>NC_SMBUS SMC 4 ASE SCL (D)  qpugp— NI 2045CL ANl A7 ADC21 . 0%, - %, - 0%, - %, - %,
5D NC SMBUS SMC 4 ASF SDA (D) =0 M || 2c4sDA Al N22|_B8 - SMC X29 | SENSE am e o —F SE X5R 2 SR X5R 2 SR X5R 2 SR X5R 2 SR X5R 1
w0 7157 50 sy SVBUS SMC 5 G3 SCL (D) qup—Mi20ssaL AN3| A8 g SMC TBT | SENSE am =
w0 71 57 50 gy OVBUS SMC 5 G3 SDA (D) qup— N3 2C5SDA J_
co-| K2 - CPU_PROCHOT L Q) ¢ 42 58 74 =
w0 QI SMC _FAN O_CTL L1 [PVB/ FANOPWD co+ KL SMC _VCCI O CPU DI V2 ,,
a0 SMC_FAN O_TACH - L13 |PM7/ FANOTACHO c1-| L2 - SMC _S5_PWRGD VIN .,
w5 m SMC FAN 1_CTL ; C121 PK6/ FANOPWWL PCs/ C1+ L1 - SPI _DESCRI PTOR OVERRI DE L o 19 42
a0 SMC FAN_1_TACH 12 |PK7/ FANOTACHL  T30CP1/ PIS/I C2-| S5 g CPU_CATERR L 674
% SMC_TOPBLK_SWP_L - |PN2/ FANOPWR  T3CCPO/ P4/ G2+ D5 g CPU THRMIRI P_3V3 % Ji%j’p()lo A %F()llJi%FOlz
TP _SMC MPMb_LED CHG o D10 IpNg/ FANOTACH? 5 ég/ T ég/ 5 ég/ e
SSI 0CLK/ PA2| M2 - SMC_PM &_EN [ooT 42 61 6 T4¥ 4¥ T4¥
w@m-SMC SYS KBDLED o L1l i/ FANOPWS SSIOFSS/ PA3[ M8 g PM_DSW PWRGD o 2 e |
NC% PN5/ FANOTACH3 SSloRCPAdl L4 g  SMC DELAYED PWRGD oy w20 30 a2 J_
oy NC_SYS TODM ONEWRE g 11 IPN6/ FANOPWA SSIOTX PAS| NL SMC_PROCHOT oD =
s SYS_ONEW RE ML IpN7/ FANOTACHA
= D NC HI SI DE | SENSE_OC * J4 |PH2/ FANOPWG ULRX/ Bo| F11 SMC_DEBUGPRT_RX L 38 42 75
= D> NC _SMC_ODD DETECT - J2 |PH3/ FANOTACHS uT PBl ELL g SMC DEBUGPRT_TX_L oo 38 42 75
ToccPo/ Pe6|F4 - NC SMC SYS_LED oo
2@ CPU PECI _R -~ C4 |PECI ORX Toccri/ 7| _F3 @ (D) NC SYS GFX _THROTTLE L D
w2 ) SMC PECI L - 6 |PECI 0TX
sSI1RW PFO| M o SPI_SMC M SO P
a2 Bl L_BUTT: L M3 |pPo/ | RQL16 SSI 1TX PF1| N9 - SPI _SMC_MOS| @ s
w» —SMC DP_HPD L - L12 Ipp1/ | RQLL7 ssi1cLK/ PRl L10 g SPI _SMC CLK o =
w30 2 Ry SMC PVE S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1FSS/ PR3 K10 g SPI_SMC CS L oo o
42 42 20 20 [rEy—SMC PVE_S4_DARK L - 12 |PP3/ 1 RQLLY PF4| L9 - S5_PWRGD am e
waoomoMS S4 WAKESRCEN o  J13ippa/IRQI20 PFS| KO gu PM PCH SYS PWROK Oy 12 18 19 71 76
NCX2{PP5/ | RQL21
NC3<E|PP6/ | RQL22 WIOCCPO/ PGa| K7 SMC_DEBUGPRT_EN L 3
71 a3 42 30 ARy SMC LI D - K6 |pp7/ 1 RQL23 WOCCPL/ PGBl L7 g  NC SYS GFX OVERTEMP ~ amqa
» @m—NC_ENET_ASF_GPI O - D4 IPQo/ | RQL24 Wr2ccPo/ PHo|_K3 - ALL_SYS PWRGD QO 15 19 58 66 71
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr20cP1/ PHL| K4 - SMC_THRMIRI P oo 2
57 56 43 42 @M‘_FSP@H RQ126
a2 G3_POWERON L - NS |pQs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L oo 2 18 7
7 ooy PM SLP_S3 L - IPQi/ 1 RQL28 wracoP1/PHsl M g (o)  PM SYSRST L oD 2 10 71 76
71 68 66 38 34 21 12 PM SLP S4 L -5 IPQE/ | RQL29 WI4CCPO/ PHE| H3 gy (o)  NC MEM EVENT L~~~ ¢+ )
o 12 PM SLP_S5_L - |PQs/ 1 RQ130 wraccPL/ PHIL G4 g SMC_ADAPTER EN oD =2«
7 42 33 [T SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T1CCPO/ PIOL &9 - SMC OOB1_D2R L am
7 50 42 ry—SMC RX_ L -3 JURX TiccPl/ PIILBY g SMC_OOB1_R2D L o =
71 50 42 (0T} SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX QUT_RC am
T20CP1/ P33 B - NC BDV_BKL_PWV oD =
s SMC_PWRFAI L_WARN L & E13 |usBoDM
o 31 (OO} PM W AN _EN ; E12 lusBoDP wrsccpP1/ Pve|_HL0 - PM BATLOW L [Ty 22 %0 42
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
If SMB interrupt is not used, pull up to SMCrail.
ISYI\C VASTER=CHANG J45 SYNC DATE:O37 15, 2013
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8

7

2 1

aswpang
9585233

SMC Reset "Button", Supervisor & AVREF Supply
R5127
PP3V42 G3H IAAN 2 PP3V42 G3H SMC SPVSR
5% 1C5127 M N-RECK-W DTHEO, 1
1/ 16W VOLTAGE=3. 42V
Mios" 4. 7UF ‘R5100
- zo% 100K
2 X5R 5%
35 NO STUFF /20w
50 44 43 42 41 39 38 35 19 5201
nyRHR
Mac Mni: 5V Cf) ™
Mobi l es: 3.42V 0. 47UF V+ VIN
o8 T U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
s [T)—SMC TPAD RST L SgMRL* (1PUSNO903049 RESET*(y> ¢ SMC RESET L gyymy a1 50 57 72
F L )
71 42 41 39 m_SNC ONOF| MR2* (uprRl oL PP3V3 S5 AVREF SMC 41 71
SMC_MANUAL RST L 4 |DELAY REFOUT| 8 M N-RECK-W BTHEO, 1
VOLTAGES3. 3V
N a0 v
R5101 101 : ~
9 Sote - C5125 @ 1 C5126
% 1006 —T— 10uF —— —— 0. 01UF
110w 10 200 —— —— 10%
o S [f B
S| LK_PART=SMC_RST 603 0201
PLACE_S| DE=BOTTOM L GND SMC AVSS 41 45 46 a7

M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 1 nm

MR1* and MR2* nust both be |ow to cause manual reset.
Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

VOLTAGE=0V

Debug Power "Buttons"
o SMC ONOFF L oD 3 41 42 71
am T am T
R5116* 'R5115
PLACE_S| DE=TGP 0 0 PLACE_SI DE=BOTTOM

% %%

1/ 10w 1/ 10w

s Mo
603 2 2 603

SI LK_PART=PWR_BTN

SI LK_PART=PWR_BTN

71

69 66 62 42 18 17 15 14 _PP1VO5 SO

- 'R5197
SMC Crystal Circuit 120K
sow
%6
R25£|1.é|.0 41 SMC VOO O CPU DI V2
1 _SMC XTAL 12 49K SMC XTAL_R
1% CRI TI CAL 'R5196
Y 5110 100K
01 3.2X2. 5MV SM 1 ;7“20\/»/
12. 000MHZ- 30PPM 10PF- 85C M
a1 _SMC EXTAL 1: : 3 2201
2 |4 =
1C5110 g9 1C5111
L 15PF —L 15PF
S 3% S 3%
NPO- QOG- CERM NPO- QOG- CERM
0201 0201

SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHZ

74 58 41 6 CHI)- CPU PROCHOT L

7014 (OO PM THRMIRIP L R

SMC12 PECI SUPPORT

PP1V0O5_ SO

14 15 17 18 42 62 66 69 71
CRI Tl CAL

OvNa2BaLI B

DFN1006H4- 3
SYM_VER_2

ol T3 o

R5134

1 /\/\/\12 CPU_PECI B 6 14 74
5%
To SMC 1/’\%5’w Fronml To CPU PCH
201

R5112
22
12 [y PM CLK32K SUSCLK R AR 2 SMC CLK32K oD
PLACE_NEAR=U1100. Y6: 5. 1
- m 5% 56 50 44 43 42 41 39 38 35 19 _PP3VA2 G3H
1/ 20w 71 69 66 57
"

201

2 an CPU_THRMIRI P_3V3
CRITICAL
?158 PM_THRMTRI P_B_L
MVBT3904LP- 7 1
DFN1006- 3 R5158
2 3.3K
LR PM THRMIRI P_L 6 e 7
— 1/52/8W
- M-
201

57 56

a1 30

a3

a1

a1

34

69 68 66 65 47 46 43 30 34 20 _ PP3V3 S4

69 100K

SMC PME S4 DARK L RS LAANA2
5% 1/ 20W M 201
SMC_ONCOFE L R5170 10K DV —
G3 POWERON L R5172 10K IAANAZ
SMC LID R5171 100K LAANZ 5%  1/20W M 201
5% 1/ 20W M 201
SMC TX L R5173 10K YV o yEw " 201_:
SMC RX L R5174 100K LAANZ
SMC_DEBUGPRT_TX L R5175 20K LAAAL 5% 120w WM 201
_SMC DEBUGPRT RX L R5176 20K LAAAL 5% 1720w W 201
5% 1/ 20w M 201
v LT 10K Ao
“swe 1o RE179 10K m N E T
5% 1/ 20w M 201
SMC TCK R5180 10K VYL
SMC BI L BUTTON L R5181 10K IAANZ
SMC _BC ACOK R5187 470K LAAN 5% 1zow W 201 | |
SMC S5 PWRGD VI N R5192 100K LAAAZ 5% 120w M 200
SMB INT L R5193 10K LAAAL 5% 1zow W 201 |
CPU THRMIRI P_3V3 R5194 100K 1/\/\/\/2 5% 1/ 20W 201 | Y
SPI_DESCRI PTOR OVERRI DE L nosripere RO195 10K LAAAL 5% 120w WM 201
5% 1/ 20W M 201
SMC_ROVBOOT 1
1
R5188
1K
5%
1120
VE
> me1s6
THRMTRI P 10K
S AN
SMC_DELAYED PWRGD R5191 100K IAANZ
SMC PM &2 EN R5198 100K LAAAZ 5% 1720w W 201
SMC_ADAPTER EN R5185 10K LAAAL 5% 1720w W 201
_SMC S4 WAKESRC EN R5190 100K , 5% d2ow w201
AN e
71 34 _PP3V3 WAN
WFI_EVENT L R5189 10K 1

b
g

5% 1/ 20W

SYNC NMASTER=CHANG J45
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57 56 43

43 a2 a1

SMC BC ACOK
MAKE_BASE=TRUE

NC HI SI DE | SENSE_OC
MAKE_BASE=TRUE NO_TEST=TRUE
SMC_CPUPKG VSENSE
—— NAKE_BASE=TRUE

SMC_CPUPKG | SENSE
—— NAKE_BASE=TRUE

a1 _SMC_BC ACOK

a1 _NC HI SI DE | SENSE_OC

41 _SMC_CPUPKG VSENSE
41 _SMC _CPUPKG | SENSE

41 _NC SMC ADC2 — NC SMC ADC2
—— MAKE_BASE=TRUE NO_TEST=TRUE
a1 _SMC _DCI N _VSENSE —_ SMC DCI N _VSENSE

MAKE_BASE=TRUE
SMC _DCI N_| SENSE
—— NAKE_BASE=TRUE
SMC_PBUS VSENSE
—— NAKE_BASE=TRUE
41 _SMC SSD | SENSE — SMC SSD | SENSE
MAKE_BASE=TRUE
SMC_CHGR BMON | SENSE
MAKE_BASE=TRUE
— SMC CPU HI
—— NAKE_BASE=TRUE
— SMC OTHER3V3 HI | SENSE
—— MAKE_BASE=TRUE
— SMC P1V35MEM | SENSE
—— NAKE_BASE=TRUE
— SMC CPUDDR | SENSE
—— NAKE_BASE=TRUE NO_TEST=TRUE
— SMC LCDPANEL | SENSE
—— NAKE_BASE=TRUE
— SMC OTHERSV_HI | SENSE
—— NAKE_BASE=TRUE NO_TEST=TRUE

41 _SMC DCI N | SENSE
41 _SMC PBUS VSENSE

41 _SMC CHGR BMON | SENSE

a1 _SMC CPU HI | SENSE | SENSE

41 _SMC OTHER3V3 HI | SENSE

41 _SMC P1V35MEM | SENSE
41 _SMC CPUDDR | SENSE

a1 _SMC _LCDPANEL | SENSE
a1 _SMC OTHERSV HI | SENSE

41 _NC SMC ADC14 NC SMC ADC14

MAKE_BASE=TRUE NO_TEST=TRUE

a1 _NC SMC ADC15

ADC1!
MAKE_BASE=TRUE NO_TEST=TRUE
a1 _NC SMC ADC16 ADCL
MAKE_BASE=TRUE  NO_TEST=TRUE

L KLT_| SENSE

a1 L KLT | SENSE

2 _NC SMC ADC1S — NC SMC ADCIS

a1 _NC SMC ADC19

41 _SMC S2 | SENSE SMC S2 | SENSE

—— MAKE_BASE=TRUE  NO_TEST=TRUE

NC SMC ADC21
MAKE_BASE=TRUE  NO_TEST=TRUE
SMC X29 | SENSE
MAKE_BASE=TRUE
a1 _SMC TBT | SENSE — SMC TBT | SENSE
—— NAKE_BASE=TRUE

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

a1 _NC SMC ADC21

41 _SMC X29 | SENSE

41 _NC SMBUS SMC 4 ASF SCL

a1 _NC SMBUS SMC 4 ASF SDA — NC SMBUS SMC 4 ASF SDA

MAKE_BASE=TRUE NO_TEST=TRUE
a1 _NC 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

a1 _NC SMBUS SMC 3 SDA

a1 _NC BDV_BKL PWM NC BDV_BKL PWv
MAKE_BASE=TRUE NO_TEST=TRUE

SMC PME S4 DARK L

20 _SMC PME S4 DARK L

MAKE_BASE=TRUE
SMC PMVE S4 DARK L

PP3V3 sS4 20 34 39
'R5259
100K
5%
oow
"
o %01
a1 @_SNC DP_HPD L
Hal | Effect

APN: 998- 3029
OM T_TABLE

J5250
HALL- SENSOR M.B- PADS- K99

a1

a1

a1

a2z

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

pads

43 56 57

a1 a2 43

a1 a2 43

42 43 46 47 65 66 68

a3 a1

ENET_ASF_GPI O

SMC SYS LED

a3 a1

MVEM EVENT L

a3 a1

a3 a1

SMC_ODD DETECT

IR RX QUT RC

a3 a1

a3 a1

SYS TDM ONEW RE

a3 a1

SYS GFX THROTTLE L

FEEEFEFEE B

a3 a1

SYS GFX OVERTEMP

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

1 8
e 2 _g g_ 7 ne PP3V42 G3H ngh ¥ 3n 39 41 42
j Oo_g o 2 SMCLDR 1,\{;\0//\/52555 § SMC LID a0 41 42 71
NCX—1-0 O+—xNC 5
1[;22[?:” C5250
9.%001UF
2 7% cERM
0402
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
607- 6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5250 CRI Tl CAL

a1

a1

43 a1 39 34 (TR
43 a1 39 34 (TR

[T SMC TOPBLK SWP L

SMC PME S4 WAKE L

SMC PME_S4 WAKE L

SMC PMVE S4 WAKE L _I

1

R5283
A€\ 2 PCH STRP TOPBLK SVP L o

5%
1/20W

201

43 41 30 12 (TR PM BATLOW L

— PM BATLOW L oo 12 30 41 43

PR T e

SMC Pr oj ect
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8 7 6 5 4 3 2 1

PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "5" SMBUS CONNECTI ONS
BB HEEPESVS SO wpp R BEEEEPESVS SO J o7 50 50 43 4z 41 30 30 33 3 PPOVA2 _GOH
1 1 1 1 1 1
Lynx Poi nt R53019 55’301 SMC RSE’%Q 2R05I§5 L&R Fin Stack Tenp SMC RSE’%OK stosKSJ' Battery Charger
U1100 leg\%% %"15\9 U5000 leg% ?oelﬁ\év EMC1412- A US5860 U5000 1/23\7\‘7% gé%ow 1SL6258 - U7100
( MASTER) '552 2402 ( MASTER) oo 21552 2402 (Wite: 0x98 Read: 0x99) ( MASTER) 0 201, 5201 (Wite: 0x12 Read: 0x13)
437 12 12 SMBUS PCH CLK w51 43 3y SMBUS SMC 0_SO scL 4 SMBUS SMC 0_SO_SCL — SMBUS SMC 0 SO _SCL 4 4l. o7 35y SMBUS SMC 5 G3 scL 2.4 SVBUS SMC 5_G3_sal — SMBUS SMCZ 5_GB SCL 4y 5 D
4 22 12 12 SMBUS_PCH DATA i s 0 37 SMBUS_SMC 0_SO_SDA 21 SVBUS SMC 0_SO_S _ SMBUS SMC 0_SO_SDA 4l o 51 SMBUS SMC 5_G3_SDAH 4 SMBUS SMC 5_G3_SDj __ SMBUS SMC 5_G3_SDA ,, 4 «
% 71 8 63 MARE_BASE=TRUE BH=——— — — —  — WAKE_BASE=TRUE — 6 7186 8 71 — = = 57 71 86
] I| L ] |
VRef DACs Jifgz Battery
u2200 (Wite: 0x72 Read: 0x73) J7050
(Wite: 0x98 Read: 0x99) (Wite: 0x16 Read: 0x17)
2 187 SMBUS PCH LK — SMBUS SMC 0_SO_SCL 4 4w SMBUS SMC 5_G3_SCL 44 5
% 113 SMBUS PCH DATA — HDM Redriver (on RO SMBUS SMC 0_SO_SDA 4 4w SMBUS _SMC 5_G3_SDA 44 5
| J9510 -> L9700 | L
(WRI TE: 0xCC READ: 0xCD)
[ [ re—
Mar gi n Cont r ol — SMBUS_PCH CLK ) SMC "2" SMBUS CONNECTI ONS .o
201 —  SMBUS PCH_DATA 5 il NOTE: SMC RWI bus remmins povered and may be active in S3 state SMC " 4" SMBUS CONNECTI ONS
(Wite: 0x30 Read: 0x31) . 71 60 68 65 47 a5 22 21 20 13 PP3V3__S3
i [} ) SVBUS PCH QLK =
22 18 13 — 1 1
% 1§ SMBUS PCH DATA = LED BACKLI GHT sMC R53719< 5?37 Tr ackpad
I WRITE: 0Us7810£EAD 0x59 Us000 1 23\7\‘72 ?é%ow 14801 SMC
( - Ox » 0x59) (MASTER) " 285, 1,51 (Wite: 0x90 Read: 0x91) U5000
XDP Connect or s — SMBUS PCH CLK gl e 7nang SMBUS SMC 2 S3 SCL _* 4 SVBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 4 4l (MASTER)
11800 & 11850 — SMBUS PCH DATA o - s asa gy SMBUS SMC 2 S3 SDA- 4 SVBUS SMC 2 S3 SDA|  _ SMBUS SMC 2 S3 SDA 4 glu Un use d
( MASTER) ) ] = a . C
44 22 10 13 SMBUS_PCH_CLK — !
14 22 10 13 SMBUS_PCH_DATA _
J
SMC " 3" SMBUS CONNECTI ONS
SV e
Us000 jre—
( MASTER)
J
SMC "1" SMBUS CONNECTI ONS
PCH "SM.i nk 0" Connecti ons wpmp B8NS PP3V3 SO B
=ppBUBHEEE N PRV SO e R5360' |'R5361
1K 1K
J 1 = y 2@{&% ow
Lynx Poi nt R583129 8RSZ3K11 ( MASTER) 201, 2%1
U100 leﬁ}@% [ow o SVBUS SMC 1 SO SCL— . SVBUS SMC 1 SO_SCL CPU/ DDR3/ POH/ Al RELOW TEMR
(MASTER) 4022|2902 w040 s s SMBUS SMC 1 SO_SDA— .. ¥ SVBUS SMC 1 SO_SDA EMCL414- A USB70
SML_PCH 0 CLK - — MAKE_BASE=TRUE (Wite: 0x98 Read: 0x99)
" ARE BASESTRUE 1] 1
213 SML_PCH O _DATA ¢ — SMBUS SMC 1 SO SCL 4 aslfus
VARE BASESTRUE | — SMBUS SMC 1_SO0_SDA P _—
L
PCH "SM.i nk 1" Connecti ons %29 TEMP
wze 20 P55 S PP3V3_SO TMPLOS: U823
52 51 49 48 47 46 45 44 35 (WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF 4= SMBUS SMC 1 SO SCL il
1 1 -
Lynx Poi nt R5320 R5321 — SMBUS SMC 1 SO SDA a1 4aa
Y 82K¢ 287K " R5323 = R
U1100 1/ 200 ;é‘éow 9, 1 A
(Wite: 0x88 Read: 0x89) 25/'1:2 2201 1/,\%_8W SYNC MASTER=CHANG J45 SYNC DATE=11/26/201
0201 N
76 1: 2
2 TS TR L LA SMBus Connecti ons
e SM__PCH 1 _DATA 1 2 T
- | RY¥¥2 d} Appl e I nc. =SCH_NUMP
16w S <E4LABEL>
SMLink 1 is slave port to 0201 NOTI CE OF PROPRI ETARY PROPERTY:
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter
CRI TI CAL CRI TI CAL
B410 5400
NTUD3169CZ NTUD3169CZ
sar- 963 sar- 963
N-CHANNEL | s pornvseENs EN L N-CHANNEL | o ppusvsENs EN L D
Enabl es PBUS VSense
R5412* di vi der when in SO. R5402
o6 65 12 PM SLP_SUS L 2 | ) o6 32 31 PMSLP S3 R L 2 N 1o0%
™ Hs 1116w [mmg s 116w
\I,;.z VE-UF \IEE’ VE-UF
1 402 2 1 402 2
Enabl s DG 1 n VS s DON S5 VSENSE J_ s PBUS SO VSENSE
divider when SUS present = SMC Key VPOR
€ © present. R5413* SMC KEY VDOR R5401° SMC_ADC5
[ne 30. 9K SMC_ADC3 [ag 19. 1K
5 S s 1) 25% S PLACE_NEAR=US000. F1: 5MM - : - s méw% PLACE, NEAR=US000. A3: 5MM
PPDCI N G3H | SOL i vi PPBUS G3H € T
69 57 56 PPDCIN G3H | SOL i \I@t 23/1;2 BTHEQ/EF\II Rlet= Lg%_/\/bqnsnax of 22.32v 71 69 63 57 56 45 30 _PPBUS G3H i \I@t - s BTHEQ/EF\II Rlet= Lgbs\/bqngax of 13.98V
B OHANNEL SMC DOl N VSENSE - P- CHANNEL SMC_PBUS VSENSE [oon 1 4 _—
1 oD 1
Rsfojb]k R54 141 PLACE_NEAR=U5000. F1: 5MV RSfOOO?( R5404] PLACE_NEAR=U5000. A3: 5MV
19 1 C5414 19 1 C5404
1160 5.36K<s L 5500 1/ 16W 5.90k & | 3700
VE-LF . 103 T 9,2 M- LF 100 S T 95,2
402 , PLACE_NEAR=U5000] F1: 5MV 1/ 20W 20%, 402 , 1/ 20w L s
R oR
PDCI NVSENS_EN L_DI V 201, 0201 PBUSVSENS EN L DIV 201, 0201
GND_SMC_AVSS a1 42 a5 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS a1 42 a5 46 47
COWPUTI NG Hi gh Side Current Sense / Filter
33 29 20 18 17 98 94 33 13 11 _PP3V3 SO C
BB BRESEY
| C5401 SMC Key | COR
EDP Current:21. 6A 1 g SMC_ADCS8
o T &
60 62 60 50 5 _PPVIN S5 HS COVPUTING LSNS g o 6
PLACE_NEAR=U5000. B5: 5MVI
R5400 o400 R5403
2| a
w02 3 *| SNS HS cOVPUTING N slin | seos ouT |6 HS COMPUR NG 1 oUT 1A%, Sve cPu H 1 sENSE oo = e
w CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W 81 | SNS HS COVPUTI NG P 401 N+ REF[1 , C5403
0.003 ;] 1R5409 0. 22UF
CRI TI CAL G
G\D 20K 83V
Gai n: 50x o %Z'if‘é" 2 201
71 69 63 57 56 45 30 _PPBUS G3H - ] 2402 G\D_SMC_AVSS 4142 45 46 47
£ PLACE_NEAR=U5400. 6: 5MV

OTHERS (5\/) Hi gh Side Current Sense / Filter OTHERS (3 3\/) Hi gh Side Current Sense / Filter

33 29 20 18 17 32 94 33 $3 3 _PP3V3 SO 332920 3517325755 83 _PP3V3 SO
BRREBRREEY BRRHBREGY
5422 SMC Key | O6R 5431 SMC Key | BBR
EDP Current:5A 1 Oo1UR SMC ADCL13 EDP Current:5A 1 o1UR SMC ADCO
pr— 4 - pr— -
o0 61 [PPVIN S5 HS OTHERSV | SNS - “ 2 SR oo o1 PPVIN S5 HS OTHER3V3 ISNS o i 2 S
V+ V+
R54202 . Us420 R5426 PLACE_NEAR=U5000. A5: 5MM R5430 U5430
06123 ! HERSV_N I NA214 0612.3
i, S-S OTHERSV 5N scro | ouT |8 HS CJHERSV | QUT v e

2| 4
| HE| N | NA214
OTHERSV HI | SENSE oo @ Yoo %J% {\S_HS_OTHERSVS_| 5[ N sco | ouT L8 HS OFHER3V3 | OUT

1% CRI TI CAL PLACE_NEAR=US000. AS: 5MM CRI TI CAL
0.005 <, | sns s orrErsy P aline Rer| 1 C5426 0.005 % NS 1s orHERBVE P 41w REF| L
CRI TI CAL 9. 22UF CRI TI CAL
22 B2 a0 5439 |
2
71 69 63 57 56 45 30 _PPBUS G3H - Gai n: 100x o ?,’:'?E‘év 0201 mese s asao PPBUS GBH g Gai n: 100x o %Z?ﬁgv
I 2402 GND SMC_AVSS 41 42 45 a6 47 [ 2402 GND_SMC_AVSS 41 45 45 40 47
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV
CHARGER BVMON HI GH SI DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter

ISYI\C VASTER=CHANG J45 SYNC DATE=12/ 217 201 A

| PBR PLACE_NEAR=U5000. B3: sv  SMC Key | DOR i ah i d Vol d .
From char ger R5423 PLACE_NEAR=US000. Ad: 5MV SMC_ADC7 FOP Qurrent: 4. 64 3%434@' SMC .9 Side Voltage an Qur MHSI n,g
s - CHGR AMON 1A A SMC DCI N | SENSE oo 1 43 <
o 1% PLACE_NEAR=U5000. B3: 5MM App| e Inc. SCH_NUM~| D
oo 5421 e |1 ch441 e
g | csaz & 1Sl <E4L ABEL>
0%, ] —; 18% NOTI CE OF PROPRI ETARY PROPERTY:
2 ESSECEﬂAc‘aNEAFtLEDUO pa s é;gicERM THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
GAD SMC AVSS P THE POSESSOR AGREES TO THE FOLLOW NG
20 90 A8 o E— | T s e weaeoece | B4 OF 118
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

NO_XNET_CONNECTI ON=TRUE

SENSOR_NOWPRCD: ¥ CPU PKG Load Side Current Sense / Filter

PLACE_NEAR=R7310. 3: 5MV R5505

5. 23K
o1 59 [T)-CPUVR I SNSL_P 1 2
0. 5%
1/ 16W
M 81 71 69 67 66 65 55
sensor NGNS 1 1 8 1 1 PRV S0 PORRETRAERSE S s
PLACE_NEAR=R7320. 3: 5MM %508 - 1 GSSO
e PR 1 NS P . 5. 23K, NO_XNET_CONNECTI ON=TRUE 93'%1UF
10V
0.5% 2 4
SSD CURRENT SENSE v dew SENSOR_NONPROD: Y | * 46,
SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL 1 | COC
PLAGE NEARRT330.3:5MM  RE500 R5503 U550 SVG ADCL
oo 5. 23K 3.57K s  OPA333DCKG4 —
3 29 29 Sé ﬁ Sg Sé Sg o 3% PP3V3 S0 81 59 [T CPUVR_| SNS3_P 1 2 814 CPUVR I SNS P 1 2 8 CPUVR ISUMR P 1y scro-5 R5506
NO_XNET_CONNECTI ON=TRUE 0. 5% 1% \7}\ 4. 53K
Sense Resistor 0.005 Chm 1 cs558 = - 1/’3’:5w %/F}E\év 4 CPUVR | SUM | OUT 1 2 SMC_CPUPKG | SENSE oo 41 43
0. 10F 1%
EDP CURRENT:  SA 20w 02 SENSOR NONPROD: Y2 Y v 20w PLACE_NEAR=US000. E1: 5MM
2 o PLACE_NEAR=R7310. 4: 5MV R55§37K0 R3527OK7 2 201 1 C5501
o1 59 [TRy-CPVR I SNSL_ N 1A 2 CPUVR IGNS N 1A 281 | CPUVR ISUMR, PLACE_NEAR=U5000. E1: 5MM p— QWEZUF
B | HoC R ooz {1
5 - 0201
i SC70-5 R5564 SMC_ADC6 SENSOR_NONPROD: Y e MELF
\7\ 4 | sns S50 1 Ut 4.53K SMC SSh | SENSE SENSOR _[NONPROD: Y L_GND SMC AVSS 41 a2 45 a6 a7
A% N oD PLACE_NEAR=R7320. 4: 5M 1
v PLACE NEAR-R7520. 4 R5571 R5554
s Vaow UV 1 SNe L 523K, 32K 1% Gai n: 137. 77x
4 i I ) 5 5 T w 116w NO_XNET_CONNECTI ON=TRUE : ,
o isns ssD R GAIN: 130X o A L ACE NEAR-US000. B4: SVM NO_XNET_CONNECTI ON=TRUE . 5% el e L - Scale: 29.03A / V
3 - 2 : .3V . 8A
rew PLACE_NEAR=U5000. B4: 7MM EZZ‘/ PLACE_NEAR=R7330. 4: 5MM 462 SENSOR_NONPROD: N Max Vout 3.3V at 95.8
i’ o1 SENSOR_NONPROD: Y 252373 L R5530
= AVSS 41 4z a5 as a7 o1 59 [TR)-CPUR I SNS3 N LAAA R 0
CPUVR | MON 1 >
‘R5562 R5563 O XNET_CONNECTI OTRUE 5. NO_XNET_CONNECTI ON=TRUE s D
im im 1/hj’IF5W 1/5;/611W
e —\\N— 202 VE- LR
116w o NO_XNET_CONNECTI CN=TRUE 0z
ot 116w PLACE_NEAR=U5550. 4: 7MV
2 ! - )
NOXNET_CONNECTI ON-TRUE 02 I ndi vi dual Sense R is 0.75n0hm
£ EDP: 95A TDP : 45A
= (Effective Sense R is 0.25n0hm due to summing of the 3 phases)
TBT Rout er CURRENT SENSE
71 69 68 65 47 a4 22 21 20 13 _PP3V3 S3
65 65 05 47 46 43 42 39 33 zg _PPAV3 4 DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
1 Cs551 ?2301UF
SENSE RES| STOR 0. 010 OHM 0o LuF 2 X7R cERM
EDP CURRENT: 0.94 A L v 0402
R5551 b EDP CURRENT 8A | MOC
sl _peavs s - o I SNS TBT P 1385 s e re Mesescomu PPIVBE S3 g A e ke SMC_ADC10
B L CRITI CAL % Us00 = | HSC ~ scros R5577
5 DC2 4. 53K
36 2+ sC70-5 R5502 SMC_ADC23 R5560 1|3 o 1sns 1vas vemp | M | SENSE P1V35NVEM | OUT 1,\/37\/2 4 SVC_P1V3EVEM | SENSEfrrm . 45
%\ 4 glShs TET ot ARR 2 SMC gBT I SENSE gomy 1 42 RTICAL Vs S
I 1% w b M N \CE_NEAR=U5000. B6: 5nm
R5552 3] \g vzow PLACE_NEAR=U5000. A8: 5MV ooty Sy LSNS LS5 MM N o ?252?;:
365K GAIN: 274X 1 cs500 PLACE_ NEAR=US000. B6: 7mm 0;.2
29 28 a1 | SNS TBT N 1 2 _isnsTerRN _ Yot
83 Py " N GAI N: 136. 6X 2 &3
158w PLACE_NEAR=US000. A8: 5MVI 77 538 25 24 23 A A 1 0201
36 1 R5575 RS576 = GND _SMC AVSS 41 42 45 46 47
= GND _SMC AVSS .41 4z 45 46 47 1% LAAAZ
'R5553 R5501 wiow v
116w
W LARA 2 iy
Lr2ow 12°/u Gain: 182x
2201 1/20(zw = NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECTI ON=TRUE
CPU Vcore Voltage Sense / Filter
SMC_ADCO
XW5520 R5520 —
SM
4. 53K
71 69 59 10 6 o _PPVCC SO_CPU L G 2 CPUVSENSE IN AR, PKG VSENSE o
PLACE_NEAR=R7310. 2: 5 MM 1/120/1;W PLACE_NEAR=U5000. E2: 5MV
e + 5520
PLACE_NEAR=U5000. E2: 7MM p— 90'%22UF
.
0201
G\D_SMC_AVSS 41 42 45 a6 a7

ISYNC MASTER=CHANG J45 SYNC DATE:O%/ 15/ 2013

Load Side Voltage and Current Sensing
NUMS [ D
d} Appl e I nc. <SCH_NU
)

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl ERTY_OF _APPLE | NC,
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47 a6 44 22 21 20 13

65 55 52 51 4
bt]
6 35 44 38 3

X29 Al RPORT CURRENT SENSE
PP3V3_S4

69 68 66 65 46 43 42 39 34 20
71 70

Reslstorl 0 005 chm

SENSOR NONPROD R R
NC | SNS_Al RPORT

SENSOR NONPROD: Y
0

SM
k !%9 1
2
w NC | BNS_Al RPORT o | SNS_Al RPCERT R N
1% SENSOR_NONPROD} Y GAIN: 383X PLACE_NEAR=US000. B8: 7MV
5
'R5632 R =
510K ?160%3 NO_XNET_GONNECTI CN=TRU
196 1 2
ygw 1% SENSOR_NONPROD: Y
2201 o
SENSORRORBROD
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
117S0008 7 RES, ML FI LM 100K, 5, 1/ 20W 0201, SMD, LF cosen, coaan, 00, Co6en, cReTA, C5628 SENSOR_NONPROD: N
CPU DDR CURRENT SENSE ..., PP3v3 s3

EDP CURRENT: 4.2A SENSOR_NONPRCD: Y

R5681
o | SNS_CPUDDR P 13-9‘78"2 ulS
1%
R5682
o mrm— | SNS_CPUDDR N A 9"8'2

1%

20
SENSOR_NONPROD: Y

1%

6

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0 s2 PWR S3

a8 M

ME-LF 1/ 16W 402
R5677
.. 0 S2| PWR: SO

9 48
17 18 14 13 12
3 25
5 67

ones
3888

71 &

SENSOR_NONPROD: Y

NEARSUS000. AB: WM

J_ égg% I\O\IPROD Y

o0 60 65 47 a5 a4 22 21 20 13 PP3V3_S3

5%
MF-LF 1/16W 402

CRI TI CAL

SENSOR_NONAROD: Y

U5600

. OPA333DCKGA

SENSOR_NONPROD: Y

PLACE_NEAR=US000. H1: 7WM

1+ SC70-5 R56/74
XWB675 [ SENSOR NONPROD_R Vs 1gns s2oour 453K
R5900 H L
2
o % s PP3V. NG ISNS_S2N 1504 o 1SNs s2 R N _ 201
1% SENSOR_NONPROD} Y GAIN: 332X
261
Sense Resistor 0.010 Chm 1 £
EoP Gurrent: 820m RS6721" R55&,173
SENSOR_NONPROD: Y g 1M NO_XNET_CONNECT! On=TRUE]
e neename 5 [ %" SENSOR_NONPROD: Y
, B
261

SENSOR_NONPROD: Y

a1 43

1C5631

o
$BR
8361

/gZUF
PLACE_NEAR=U5000. B8: 7MM

GND_SMC AVSS .; 42 45 a5 a7

a1 43

41 42 45 46 a7

NEED KEY FOR THI' S SENSOR

I CMC

SMC_ADC20

SMC_S2_ | SENSE @ @ e

SENSOR_NONPROD: Y
(0]

GND_SMC_AVSS .; 42 45 a5 a7

LCD PANEL CURRENT SENSE

wanBiRussy _PP3V3 SO
puBilBEREY Ji . NONPROD: Y
= JotF
2
o SENSOR NONPRED: v
- SENSOR_NONPROD: Y | LDC
e O L oa 5670 pﬁ%mémm el SME_ADC12
o rm| SNS_LCD PANEL N5y INAZL4 rle Led PaneEL 1 auT &
o | SNS_LCD_PANEL_P 4l REF L
G\D
N
GAI N 100X

LCD BKLT Current Sense
PP3V3_S0

81 71 69 67 68 65 55
33 29 20 19 17 15 14 13 13 11

52 51 45 48 47 46 45 44 35

| cs602
—— 0, s UFSENSOR_NONPROD: Y

frv

gERM
o
E NONPROD: Y
EDP Current: 0.75A y PsLAé\El?gﬁzusooo. GL: 7MWM | BLC
Regt B0l she-pbrn
o e ! LCDBKLT N s|in 56 our [6 LODBKLT_| %23 SMC_LCDBKLT | SENSE gy« 0
1%
oo | SNS_LCDBKLT P aline REF{ 1 by
a0 SENSOR_NONPROD: Y
1
N AN 100X __C562(L)J|::L
‘ = 99
SENSOR_NONPRQD: Y 2 g(qu PLACE_NEAR=U5000. GL: 5MM
0201

GND_SMC_AVSS .; 42 45 a5 a7

° " <E4LABEL>
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6 5 4

LEFT FIN STACK/ RI GHT FI N STACK

R548750
wapBRBEEEE _PP3V3 SO 1 2 _PP3V3 SO FI NTHVENS R
Ly VRGeS 2 | cs850
502 AU R5851! |R5852
2 9% crm 10K 10K
CRI Tl CAL 0402 M:lﬁ v fow D
1 402, 2402
Us860 =
EMC1412- A
TQFN
52 FI NTHVBNS D P 2|op THERM / Al 4 _FINTHVENS THM L
3
CRI TI CAL3 rower cvemgume, | N ALERT* |6 FI NTHVENS ALERT L
7
803 1 | SMDATA
BC84%M>(XH 0. 0022‘&5 = 8 |snoLk .
SOT732-32 Ry 2 GND_PAD
- > Th2H LEFT FI N STACK TEMPERATURE
o FI NTHVBNS D N - &L X
. Pl acenent note:
PLACE_NEAR=U5860. 2: 5
ThiH RI GHT FI N STACK TEMPERATURE PLACE NEAREUS880. 3. 5n':nm ' BLACE US860 ON TOP SI DE :
e Tt s e bl - = ' CLOSE TO THE LEFT FIN STACK _—
. Pl acement not e: o itas o2 51y SMBUS SMC 0_SO_SDA s S I '
PLACE (6803 ON BOTTOM SI DE NEAR RI GHT FI N STACK

Wite Address: 0x98
Read Address: 0x99

PLACE_NEAR=U2800. AC6: 2nmm

DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY D N
[ e c

R548770
wppRBHEE N PPSVS SO 1ANA 2 _PP3V3 SO CPUTHNVENS R .
5/§ o BH:ES 5bmq1m 1 Use G\D pin Bl on U2800 for N Ileg
WSy VoUTAGESs 3V C518?:0
402 1 $p - Re8T1'  |'R5872
TMDOP  DDR3 PROXI M TY TEMPERATURE U58)D70 2 X4R,CERV 1%% 50(/?)16
s DDR3THVENS D1_P EMC1414- A- Al A — ;15?2 Z%QLW
PLACE_NEAR=U5870. 2: 5nm DFN
CRI TI CAL 3 PLACEiNEAR=L15870 3 5nm 2 ) THERM:/ Al ’ CPUTHVENS THM L
............... 806 1 3| pne ALERT* |5, 8 CPUTHVSNS ALERT L
' Pl acement note: . BCBABBMKXH 0. 0022 —: 4 9 1 DA
PLACE @803 ON TOP SI DE NEAR , Sor73d-s NO_XNET_CONNECTI ON=TRUE P2/ D3 SMDATA SMBUS SMC LSO S e ae s
.............. 5 |owpr ops svok | 10 SMBUS SMC 1 SO_SCL it 3 00
s DDR3THMSNS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP AIRFLOWPROXIM TY TEMPERATURE L o s o o o e e e e e e e a2
CRI TI CAL » CPUTHVENS D2 P PI acenent note '
802 ’ . — WTRUE _ PLACE U5870 ON TOP SIDE UNDER CPU
BC84GBIVKXH CRI TI CAL 3 eEeNEEeSo| | T vttt
1 ?804 1 0. 0022 ——
BC84GBMXXH cé
SOT732-3 Ly =
2
o CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
'Placenent note: | PEAGE-NEAREWREYS: 4 3
PLACE 6802 ON TOP SIDE | oL B
' CLOSE TO BOARD EDGE PI acenment note: \ )
"""""" ! PLACE Q6804 ON TCP SIDE UNDER PCH ,
\
——
33 29 20 18 17 98 91 95 3 1% pP3v3 so
EEE RSN B R
- Near-s3501: SIM
PUACE S bessoTToM
TWOP
80 48 44 A1LLHS MBUS SMC 1 SO SDA Al DA A0
80 48 44 A1LLH MBUS SMC 1 SO SCL Bl CL ALEI
GNDS WRI TE ADDRESS: 0X92
= READ ADDRESS: 0X93 A
ISYI\C MVASTER=CHANG J45 SYNC DATE:117 26, 201
Ther nal Sensors
TG e y
- d} Appl e I nc. <SCH_NUM>| D
PI acerment note: . S <E4LABEL>
PLACE U5823 ON BOTTOM NEAR X29 CONN NOTI CE OF PROPRI ETARY PROPERTY:
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Left Fan Ri ght Fan

65 63 62 59 53 50 49 37 19 18 PPDV._SO
NRHBER

o5 63 62 59 58 50 49 37 10 13 _PPSV_S0

s B BYEE S PP3V3_SO
R sl BHEEY PPAV3 SO
- SMC_FAN 0_TACH CRI TI CAL CRITI CAL
< J6050 “ SMC _FAN 1_TACH J6060
7« PP3V3_S3 FAN CTL FF14A-5C RLIDL- B- 3H <« FF14A-5C RI1DL- B- 3H
Nex—2-O 70 PP3V3_S3_FAN CTL I
»aallBHEEEEPRAVAS0 1 sunBlBYs s PP3V3 SO 1
>0 BRBEFIRRER >0
R6051 4o 2o
100K 5 o 2o
1/ 23W p LOBVK- 7 =10 7 2o
M, 4 SOT- 563 NCx——0 NCx——210
» > SMC_EAN 0_CTL 43 13TDls . FAN LT PWM Nex—-O) " . FAN_RT_PW NCx O
H = 51850769 = 51850769
R6071
1 0 2
5% 5%
1/ 16W 1/ 16W
M= LF M- LF
402 402
NOSTUFF NOSTUFF
SYNC MASTER=J15 M.B SYNC DATE=10/31/201
e

Fan Connectors

BTG OVEET r

(3, pte tne.  [SGLN[D
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON _CONTAI NED HEREI N | S THE <BRA|\D_b
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LPC+SPI Connect or

CRI TI CAL
SPI Bus Series Term nation LPOPLUS o YES
DF4OC—M3$CT)_%5— 0.4V
SPI_ALT M SO, » 5 50 44 10 0z a1 9 39 35 3y PP3VA2_GBH B~ 32
PLACE_NEAR=16100_9: 5nm SPI _ALT _MXSI  » 66 65 63 2 50 50 40 37 19 13 _PPSV_SO N~
PLACE_NEAR=J6100} 11: 5mm PLACE_NEAR=16100. 12: 5mm SPI _ALT CLK 5 71 5 ol2 - SPI _ALT M SO oD s 7
PLACE_NEAR=16100. 14:5mm SPI _ALT _CS L s 7 76 71 10 ry—LPC_CLK33M LPCPLUS - 3o o4 - LPC FRAME_L am s
LporLus R YEs | Leortis R ves | LpoeLus e ves | Lopius ke ves 70 71 11 13y LPC_AD<0> e 1 00l° | gmp SPIROM USE MB gy o
IR6128 ['R6127 |'R6126 |'*R6125 1o ol
0 [} 0 9 7o 71 11 15¢pry—LPC_AD<2> —> 00l | o I PMOKRINL  mmuwan
i'glﬂé’ %"W %"W izglﬁw oo g LBG ADSL> e —Loorl | e SPLAT QK ___men
2402 5402 2402 5402 76 71 0 13¢gryLPC_AD<3> pilbg 13 5 o4 - SPI_ALT CS L am s
o0 D>_SPL_ALT_NCSI | 1910 015 | quegp | LPC SERIRQ G an
n uCE LPCPLUS GPI O pary 17 5 o8 - LPC PWRDWN L a2 20 0 7
76 71 20 (TR LPCPLUS RESET L - 1965 0 20 - SMC_TDI oD 1 42 7
o n oy SMC_TDO o 200l | o | SMCTCK o o
n _TP_SMC TRST L - 23] 5 o424 - SMC RESET_L oo @ 42 57 7
» TP_SMC_MDL - slgolee | 5 [ SMC ROVBOOT s
o o m_SNC TX_L - ool [ o [ sl oD - e
O C : Edj 42 71
33 M\ 34
9
PLACE_NEAR=U1100. AJ7:5mm RG6110 R6120
0 33
76 1 SPI_CSO_R L 1 2 s« SPI _CSO_ L 1 2 SPIL_MB CS L o
= ¥ 5 51651038
PLACE| NEAR=R6125. 2: 5nm =
PLACE_NEAR=U1100. AJ11: 5rm R6%11 N%E)%F R63]321 N%b%':
7 13 (TR SPl_CK R 1,vy\/2 s SPI _CLK 1 2 SPIL_MB CK s
bé’l/g'\év *Ef/g'\év PLACE_NEAR=R6[126( 2: 5
- | =| :5mm
PLACE_NEAR=U1100. AH1: 5nm R6%12 % R63]322 45%
76 13¢B) SPI_MOSI _R 1/\/\/\/2 s SPI _MOSI 1 2 SPI_MB _MOSI
(SPI _I O<0>) 5% WF: This |termination is SRW PLACE N R6127. 2: 5
MEE) ¥ wijong fof dual/quad-10. RG123 b&b%w - NEARS s e
s 1ny_SPL_M SO 1,33 2 SPI_MB M SO
(SPI _I O<1>) SPI : QUAD_| OM:Sl/g\é/ PLACE_NEAR=UB100. 2: 5mm
R6153O hos
SPI_| O<2> 1 2 SPI ROM WP_ L
13@ 50
SPI : QUAD | %{E/v%}//v PLACE_NEAR=R6101. 2: 5nm
R61131 hos"
ay_SPI_I O<3> 1\/§V2 SPIROM HOLD L «
M:ll/gw PLACE_NEAR=R6102. 2: 5nm
fob" SPI ROM
69 66 65 64 17 15 14 13 12 u _PP3V3_SUS
SPI: DUAL_I O
R6101* © 106100
3. %5 VDD —— Q. IUF
1
zbgvz U6100 2 EC“
64MBI T
SI\/C12 SP' SUPPOQT w _SPI_MB CLK s [sck  S@c¢ Sl |s SPI_MB MXSI
om: oA 10 ST
: = s SPI_MB CS L 1 * =
R6102 Y SPIROM WP L 2w CRITICAL SOLz | SPI_MB MSO.
R6103 50 10 > SPLROM USE_ MLB__ 1, 1 2 © SPIROMHOD L 7 HOLD*
" Pl . A
e i\ NOTE: If HOLD* is asserted 78w NOTE: Not all ROM APNs currently VSS
R6104 vzdw ROM wi || ignore SPI cycles 402 used support quad-10. Al so not N
SPl SMC MOSI L 0, 201 in normal and dual -1 0O nodes. conpatible with Matt card ROM
“ I ’\/5\0//\/ override. Quad-I1O support is
1/ 20w R6%00 for experinentation only.
“ > SPI _SMC CLK 0201 1 2 =
5%
R6124 vgow
o o> SPL_SMC CS L AP 2 0
1/520/00W
M-
0201
SYNC VASTER=J15 M.B SYNC DATE=10/ 317 201

T L

SPI ROM / LPC+SPI Conn.

O .
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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DDR3L (1Vv35 S3) REGULATOR

o0 62 50 58 4s _PPVI N S5_HS COVPUTI NG_I SNS
R |

CRITICA CRITICAL | CRITICAL
C7435*. Cr430'. Cr431%. [1Cr432|1C7433 [1C7434
15UF 68UF— ' e8UF—- —— IUF ——gwoowF F
20 T bl 88, e [r sk
1160 05 00 a5 2221 _PP1V35_S3 . AR | BRI SN | caBR B2 S 6051 0462 685-1
71 60 65 65 o7 21 _PPSV_S3 A BYPASS=U7400. 2; 1218“1“' . _L
10% e -
BYPASS=U7400. 12: 10: 5MM X
C74001 185 2 R7430
10F 1 2 DDRREG DRVH_R
503 h o 1 o ™
o~ "‘HZOIQEV
1 VIDO'N C7425 CRI TI CAL
= 0. 10F
V51 N vesT| 15 DDRREG VBST M N-MERE-W BFFES: 47,0 1]2 c3|%7gg7320@[3 15250905
U7400 14 DDRREG DRVH _ _ b 3|t soexe “VIN 1 CRLTI CAL
o > MEWTT_EN (VIT Enable)17]ss  pdaiors  SW1a DDRREG LL Cve e Tomoerm ;Ex ]
s [y DDRREG EN (VDDQ VITREE Enable) 16 |ss N W TCH_NCDESTRUE D DT=TRUE 60371 <+ VSW 6 0. 68UH 18A- 3. 3MOHM
DDRREG 1V8 VREF prvL| 11 DDRREG DRVL afrr P [M7 YR A0 AE: PP1V35_S3 S,
6VREF CRI TI CAL Pooon| 20 _DDRREG PGOOD = NCOESTROE  DIDT=TRUE 1 s T roweost CRI Tl CAL Vout = 1.35V
1 . VDDGsNs| 9 DDRREG VDDOSNS < DDRREG VSW |rcra40 18A nax out put
cjaps RT415 DORREG ER___a e e — S| G e e
0. 1UE —— %" DDRREG _MODE 19 |MooE VITSNS L 5oRREG VITSNS 1 ) -RECK 27 PaAD N-RECK-W BTHEO: 27" |2 gsNE 1C7446[] f = 400 kHz
XTR 2 40%5}9’ DDRREG TRI P i3 TR P _\—@W > - B4- SM - 283’/901U_
(0) 2 VTTREF|. 5 & PPVTTDDR S3 XW/ CRI Tl CAL 2 ¥7R. CERM
VIT THRM o mx foad e sessecara0, 3 m e senecarzs, 1 dm C74411, |* C7lj}:45 0402 2 PLACE_NEAR=C7440. 1: 1MV
Paw a0 Qb BAD Cr4601 |1Cr461 L 270k —— — 1gy) Qixv\r401
IR7416 |1 10WF — —— 1QUF 2 2 & SM
o0 4K C7416 9 N 9 4 623V 5 S B3RV case- 8475 605 1
I e R7417 |'R7418 & L
160 2 3;{_ CERM 200K 523K
2402 0402 0016 0016 —
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240 240 = 2 C74501 REG VRDOSNS)
XWF 400 0.22UF —— ﬁ%ﬁ%%W%ﬂ%ujm%
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1 0,
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w1 PPVIN_S5_HS_OTHER5V._| SNS 71 60 68 67 56 65 61 51 35 _PPBV_S4 s PPVIN S5_HS OTHER3V3_| SNS
CRITI CAL[ ORI TICAL | CRITI CAL ' —— CRI TI CAL| CRI TI CAL| CRI TI CAL | CRI Tl CAL
C75431, C7544 1, C75421, |1Cr541|1C7570 K <UD, U C75841,C75851|, C75801|, C75821|, |*Cr581 |1 C7583
68UF 68UF = L TUF 0..001UF C75001 VOUT = 5V IsUF—~""I5UFr = TéguUr - T é8UF—- —— IUF 0..00104
i E 'O fel gt Tk — 100MA MAX OUTPUT T v AN Rl gl T e
4 7 —
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2 X
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1 71 81
VOUT = 5.0V ski P_svava: aup| B 501 B B IR C 2520.‘éi 1 C7/25u93 = VOUT = 3.3V ’
11A MAX OUTPUT . R7500! % S Léu; —— %o
F = 400 KHz N-NECK-W DTH=0. 0 1/2§/¥v 2 S g E Q cé ‘/)2 2 g};CERM CRIgIGC(SAL 15250754 10A MAX QUTPUT
R TLCAL 1C7524 1/ 28 0201, > € ¢ ¢ 62 433 Qr CRITI CAL F = 400 KHZ
L 7R2% 006 13a oprp - A ot U 02l 6 ISKI PSEL1 4 ip21anPA 1 002 VAN =
. L PaBI03T SW ’ |%7520 T2 gg}{ R75441 ?|_P5vP3va SKI BSHL 19 e pere CRUTT CAL ) BCMO063T-'SM 57 11 O 035(}'1
. VICNS 8872Q6D 603-1 14 |ocseL uUr501 EN_12 SMC PM @ _EN s« — o dAE C7593__ C
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PEVSA VSW__ obvew o] || dee W T ERLVEIL SLvesTL 3 vesTz-201 L PIV3SS_VBST 1 . 3 — 6 LB
JARARLL LA M N-KENE W BTHEG: § My cerenooemee ooV H L 1B 24 1 PSVSSS GA'T_'E,NCDE:TM Vi RHVECE WBH:ES g W ’ 1C7590 |1C7592
e : P5VS4_LL 32 |sw a sve| 25 P3V3S5_LL — NO STUFF :| = %%F :—330UF
~ : TGTREETRE BiotRE BIotRe TSTREETRE ~ _
H BF 5 Y RthEEEW BHES: 5 Wi P5VS4_DRVL 30 |pRvL1 F DRVL2| 27 P3V3S5_DRVL M Rtk‘ksﬁ—w BHES: 5 Wi 6 |'°|__‘B7 o —F X%k E EsAt‘T "
il 2 . GATE_NODE=TRUE DI DT=TRUE D DT=TRUE GATE_NODE=TRUE 2 . s
Lsofe- 0. 0355 | : s L Poveicent &l e BT MR R s W 1 1 £ '
L % C7518 P5VS4_CSN1 8 [csni csNe| 17 P3V3S5_CSN2 C7588 44 : % L
NO—STUFF 0 s g 1J|'|5L2JF 11 |VoDE RF_3 P3V3S5_RF 0'1 2:.|5L2JF s g ‘
CRI TI CAL s An PSVS4_VFB1 9 lvrel vrez| 16 | | P3V3S5 VFB2 1 - CRI Tl CAL
gl s 1% P5VS4_COVPL 10 |cowpt covez| 15 | | P3V3S5_CovP2 9% g g4 C7594 1|,
1 OUF 0 0350HM 2|3 § %g . P5vsa EN oo ool 21| |Pavass EN . R7§>4%§1 %5 % % 2 150UF- 0. 035GHM—" o
I%{.g@m XWs24 : 5 R7547 « Gy P5VSA_PGOOD 5 |pcoonn poocee 20 | [ S5 PWRGD SN, 1 R7546 — ggopowF i predad
|y 3. G\D THRM_PAD 7 1 2 5 g -4
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PLACE_NEAR=U1100. ﬁlz: 1M ©6 65 63 59 58 50 49 37 18 18 PPSV_S0
XWG0 Py/0aS0, BOOT RC CRITICAL | CRITI CAL
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BIVOSSO EL OcsET I P — 270UF—f = 300 kHz
o P1V05S0_PGOOD 9 |peoop : (133 6302P§ 1 AR 2
P1V05S0_RTN 2 |rrn zé%’fz CASE- B4-SM
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Pag e t eS PART NUMBER qQry 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 I|nput)
- =PP5V_S0_KBDLED (5V Keyboard Backlight | nput)
BOM options provided by this page: 15251527
BKLT: ENG - Stuffs 10.2 ohmseries R for engineering builds PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE
BKLT: PROD - Stuffs 0 ohmseries R for production CRI Tl CAL CRI Tl CAL PLACENEARELTTL0. 2: 3w
CRITI CAL RO7700 F %ZPQGSBNSOO:L 22UH- 20% 2. 4A- 0. 1050HM PQAE7FZ)IOl]2_3 C7715, C7716 SHOULD BE PLACED M RRCRED C7718, C7719 SHOULD BE PLACED M RRCRED
. DC6 1 2 _PPBUS SO LCDBKLT, PWR SW A NJ K PPVOUT_S0 LCDBKLT o 7
D F7700 SSOT6-HE |6 DEMB0O30C- SM a M Mﬁ;hﬂm& 35MM D
3ANP- 32V- 467 5 AGEAOY U DFLS2100 CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL ACE=S!
ks o s 45 0 _PPBUS _G3H PPBUS SO LCDBKLT EUSED PVWR 4] ‘_.q} > 1 51:777UJI51 1 g717ujff2 BYGFEHRNEE= + C7715 + C7716 + C7718 1 C7719 + C7717
TH=0. 25 MM 3 M — N . p— 2. 2UF p— 2. 2UF p— 2. 2UF p— 2. 2UF p— 1000PF
603- FF ReEErt! 6V %M [z ] NN P — i — i — i ) — i
0603 4 Do o1 Do o1 Ba0s
'R7701  °
wa @ml SNS LCDBKLT P o 80. 6K _l_
;;iUW PLACE_NEAR=D7701. K: 3MM PLACE_NEAR=D7701. K: 3MM PLACE_NEAR=R7708. 1: 5MM
o1 4 | SNS LCDBKLT N 2 PLACE_NEAR=D7701. K: 5MM PLACE_NEAR=D7701. K: 5MM
@ PLACE_NEAR=L7710. 2: 3M\M 5
LCDBKLT_EN L
CRI TI CAL p—
PP5V_S0 3213 37 49 50 58 50 02 63 65 J : 701
BKL FET ONTL R4 ||| ] Sl 781200
R77431 ‘R7744 NECRE 125 |
%Q - R7708*
”{:455 z?‘gw VRS Y mrees: 5 o Yl
PP5V_SO_BKLT_ VDDA ) \R7703 iss
PP5V_SO0_BKLT| VDDD
1R7702 %E‘;‘“EEQW BFHES: 3 (5’%16
3 C774O1 1C7741 %-LW A
1A)16¥V o/ - 1Lg/|: 2402 R7709
C R 4 o T2 it C
402- 402-2 BKL_FET CNTL it
< GND_BKLT_SGND © M NERERR-W BFFES: 8™ 2
w| - DI DT=TRUE
'R7740 g g =
iM
5% ow ur701 65 63 62 59 50 50 49 37 13 30 ~PPDV_SO
251 LPES48B1$La 03 O S e
- mm
o 03 2 50 58 50 39 37 39 gy -PPOV_SO BKLT_SD 1L 1sp sw 2 Bl 1. 25 NOSTUFF| | NOSTUFF
(PPBUS SO BKLT PVWR R) 9 [vsense N sl R7760* 'R7761
(PPBUS_SO_BKLT_PWR F) 10 | ysensE P Bl 21 BKL_FB 4. 75§ §%7K
4
Cr7501:| |1C7751 R7742 BKLT_SENSE_OUT 19 lsense oot BKLT: ENG vz o
1£§'; TT i{{l‘? 70 > EDP_1 G BKL_ON 1’\/(§/V2 BKLT EN R 17 |gy  SeTkeve 20 BKLT | SET KEYB R/ 33 2 2
20508 2 2 %352 o™ NO STUFF 12 | pwykeve  Kkevei| 13 BKLT KEYB1 LANA2 KBDBKLT RETURNL ., -, « BKLT SCL_ R |
14 .
. GND_LCDBKLT_SGAD P TR g T A 15 |sq (1py  <EVBRLBKLT KEYB2 98%  BKLT: ENG TRECR %5 » BKLT_SDA R
5
TUPE NOSTUFF 2 %g @G SRRy sl 402 R7724
NOS FB2 .
C7752 D BKLT sab| %% CRI Tl CAL 1 2 KBDBKLT _RETURNZ ., ,,
1UF R7 752 = 35354159 VY W NERESR-W BFFES: 35
0 1/ 18W NG
2H1 BKLT FLT RC 1AA°A2 R7747 gg%‘ i
10% NSTEE 1/§8/o"w o D> SMC_SYS KBDLED 14, O 2 | BKLT_PWM KEYB 500 o R7741
435 08 o 1w NO STUFF g % g THRM 31. 6K
1|l2  BKLT FLT A 1CI747 PAD 1oow
1] SR SHEREE 2201
B iézz NOSTUFF o 2 jpg; oG b PPVOUT BKLT FB2 B
4032 R7753 = - «a _GND BKLT SGND @QEREESX‘{PT*H 25 M 2
, 100K, DDA VDDD R7757 XW700 XV\T7289
NOSTUFF 1758w U7750 BKLT SDA R LANA 2 BKLT SDA SM KBDBKLT SW PLACE_NEAR=D7720. K: 2MV
R7755 2 % 5w 1552 =, :
LCD ESS 061 0 2 13 [ Rl LTERg spA M1 R7358 Oggol ﬁ;g‘f—%% )
71 67 0. 2 5 s
@—g%/é/g\/—n%v‘%n SYNG 8 | smc nl_l saL_ sBKLT SCL_R AN BKLT_SCL -LGND BKLT SGND 1 C7726 | CT727
01 EDP |G BKL_PWM1Ar 2 0 LD BELTPMAR e gy or 22 o HRrT1T = VOISOV QS{/QUF gngF
2 2
74 E};LLTlEr; Di JERRY 101EN @ gyl 22 BKL_| SENL INRR 2 LED RETURN 1 o2 59 59 39 33 37 19 19 [PPBV_SO 13%5%78/1 37150572 0405 0485
i SMBUS PCH DATA 59%!1 2 ™ BKL 1 SCL s EZLA g oural 20 N-RECR-W DTHE0; 30" Ll 1% N-NECK-W DTH=0. 20 nm peee e CRI Tl CAL
0253 9;% 1720 19
R7 (82 17 o P BKLT. ENG i 10UH 20% 1. 4A- 0. 170HM D720 L PPVOUT S0 KEDBKLT .. -, b=t
ol SMBUS PCH LK suan n 2 ae BKLT ISET LCD 27 jiseT g  aure 28 R7718 N NS = 5
“ 14 = BKL_| SEN2 A2, LED RETURN 2 LT VOLTAGE=20V
NCx—— N —M'N'EI'NI:_WT)TFEE_'E_/\/V\I_M'N'D'NI:_W'DTFE8§’S—@ o
NCx=22| N SE,\IQ;—;S%EQ N-RECR-W DTHE0; 30 i el % N-RECR-W DTHE0; 38 mm RB160M 60G 1C77 1 C77U%4 1 C770%8F
R7754  No—HEgg & earen b vp T T
27. 4K 4 THY RAT19 : T B45s B4s B0
1/16W BKL_ | SEN3 IAAN 2 LED RETURN 3 67 71
olN|m — n
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 BKﬁ;:7E21\63 02 = =
5%
i XW.701 BKL_| SEN4 A% 2, LED RETURN 4 o
Pt ) 5 _mm B ) B mm
A ?| «lOND LCDBKLT SGND1 o4 2 MNRESRWBITES 20" |, £ MEREDWBHES 28 T A
— - 35 402 BKLT: ENG SYNC MASTER=CLEAN M_.B_KEPLER SYNC DATE=06/ 13/ 2013
L VOLTAGESOV R7721 i i
1 BKL | SENG L1020 ED RETURN 5 o LCD/ KBD Backl i ght Dri ver
= . mm . DRAW N
M H;EE(IE:W ; E}; gO mm 0.1% M H;EE&:WB E}; g mm SO" NU'VI>
1/ 16W
BKLT: ENG 402 d} Appl e I nc. .
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1.5V SO Regul at or
1. 05V SUS LDO

41, _PP3V3_S5
o Lynx Point-H requires JTAG pul | -ups to be powered at 1.05V in SUS.
CRI TI CAL Pul | -ups (3) nust be 51 ohns 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.
ur810 2 & CRLTI CAL
| SL8009B £ L7870 CRI Tl CAL
DFN 2. 2Ur 3A _PPIV5E SOy izsas s aese e en oo XOP_PCH
56 o5 [T P3V3S0_P1V5_Sd_EN[en CRI Tl CAL Lx[8 P1V5S0 SW - 1 2 Vout = 1. 568V U7840
« qom—P1Y5S0_PGOOD 3lpor vrB[ S aV\H:q?RbéaEzTRLE mm  POVBO42T- | HLP161662 1 Max Cu = 1.5A 69 66 65 50 17 15 14 13 12 1 _PP3V3_SUS TPS73%9105 PP1VO5 SUS
. . < C78761 R7880 X rrent = 1. 4lmas 19 60
S R e 3O Freq = 1. 6MHZ AN ol Vout = 1.05V
e THRLPAD 049%_%"2 Sib2tF CRI TI CAL 3 Max Current = 0. 35A
EN Nd2 s NC
P1V5S0_FB <Ra> |t 47UF7 XDP_PCH . T XDP_PCH
T, 8% Cr78401 ao  PAD 1Cr84al
R7881 | &8s s 1 7 = ot
153K by 2 255
6 6 %
iy
2402
<Rb> 1
Vout = 0.8V * (1 + Ra/ Rb) L
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3.3V SUS FET CRI Tl CAL
37650945 Q8020
3.3V sS4 FET CRI(:JHO:OL EDP is per J45 Power Budget rev5 sl iifm
SI A413DJ a5z 31 21 19 18 17 15 14 12 _PP3V3_S5 ~ /_\
SC70- 6L et L - Iw_]_i_l_o - PP3V3_SUS 1112 13 14 15 17 50 64 66 69
worgn ey PP3V3_ S5 . /\ |
HAnSEsad o]0\ - PP3V3_S4 31 99 42 0 40 47 00 00 R8022" c8021 To
121 %Booz Dfs 100K 0. 033UF —— 3.3V SUS FET
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&GBH 5V Rails 3.3V Rails 1.5V/ 1. 35V/ 1. 05V/ VCORE/ BKLT Rai l s TBT RAILS
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IS N-NECK—W DTH= 25 MM MAKE_BASE=TRUE 8l N-NECK-W DTH=0. MAKE_BASE=TRUE N-NECK-W DTH=0. 17 MM MAKE_BASE=TRUE N”NECK-W DTH=0. 15 MM MAKE_BASE=TRUE
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= PPBUS GaH O PP3V3_S5 RSl — PP1V35_S3 D,

= PP3V3_S5
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= PP3V3 S5 gusuuRas -RECK- 17 BASES
PP3V3_S5 L R ;f * — PP1V35_S3_MEM 23 24 25 26 46 69 77 D
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CPU signal s
Di splay Ali ases
7170 67 12 WE%_?_B%SCE:FR/;\EEL PWR — EDP |G PANEL PWR 126770 71 o _EN M EN o
70612 EDP |G BKL_ON — EDP |G BKL_ON 126370 71 -] =TRUE —
VBKE_BASE=TRUE S5
06512 EDP_1 G BKL_PWM — EDP 1 G BKL_PW 12 63 70
VBKE_BASE=TRUE S5

mers DP_INT_ M _C P<3..0> TP_DP IG A M P<3..0>
VMAKE_BASE=TRUE

mers DP_INT_ M _C N<3..0> — TP DP 1G A MN<3..0>
VMAKE_BASE=TRUE

7470 67 5 D|37Il\fT_AUXCI-|CP — DP INT_AUXCH C P s 67 70 74
VAKE_BASE=TRUE —
mrers DP_1INT_AUXCH C N — DP INT_AUXCH C N s 67 70 74
VAKE_BASE=TRUE —
DP_TBTSNKO_HPD 12 28 70

70 28 12 _DP_TBTSNKO_HPD
VAKE_BASE=TRUE

725 _DP_TBTSNKI P<3..0>— TP DP_IG B MP<3. . 0>
74205 _DP_TBTSNK N<3..0=— TP DP_IG B MN<3..0>
1470212 DP_TBISNKO_AUXCH C P DP_TBTSNKO_AUXCH C P 1, 24 10 7
va 702012 _DP_TBTSNKO_AUXCH C N DP_TBTSNKO_AUXCH C N 1. 2 10 1
WAKE BASESTRUE =
1512 _DP_TBTSNKO_DDC DATA ___— DP_TBTSNKO_DDC DATA .. 4 1
WAKE BASESTRUE =
10 5 12 _DP_TBTSNKO_DDC CLK __ _DP_TBTSNKO_DDC CLK 151
VAKE_BASE=TRUE — - .
.. DP_TBISNKL HPD DP TBTSNKL HPD , Thunderbol t Signals Through PEG
o e B TBTSNKI — 122070 A
s 205 DP_TBTSNKL P<3..0>_ TP DP | p<3.. 0> vz s e Blp2R P<3.. 0> - —PEG 2R P<3.. 0> oD
s 205 DP_TBTSNKL Ne3. . 0= TP DP | N<3. . 0> oz s PR BB N<3. . 0> “PEG D2R N<3.. 0> oD
vi 70212 DP_TBTSNKL AUXCH G P _ DP_TBTSNKL_AUXCH C P 1; 50 10 s e BB DG P<3.. 0> — =PEG R2D C P<3..0> am
s D TBTSNKL AUXCH G N — DP TBTSNKL AUXOH C N .o v 2 s QT p A Erg B2 € N<8. . 0> — =PEG R2D C N<3..0> m
70 33 12 D|:’7TBT§NK1 DDC DATA — DP TBTSNK1 DDC DATA ;10 Unused PEG Lanes
1 5 12 _DP_TBTSNK1_DDC CLK __ DP_TBTSNKL_DDC CLK 1510 . TP _PEG D2RP<15. . 4> _ =PEG D2R P<15.. 4>
WREBASESTRIE— — — = — o VRKE-BASESTROE =
« TP_PEG D2RN<15. . 4> _ =PEG D?R N<15. . 4>
o 20 12 LM HED o =HOM _HPFD 2 2000 70 . TP_PEG RPD CP<i5..4> — =PEG RPD C P<15..4>
e LM PATAP<0.. 2> — TP DPI1GD MP<2..0>, . TP _PEG R2D ON<15.. 4> __ =PEG R2D C N<15. . 4>
a7 e HDM _DATA N<O. . 2> — TP DP I1GD MN<2..0>, VAKE_BASE=TRUE =
VAKE_BASE=TRUE =
amnroess HOM CLK P — HDM CLK P 56870 71 74
VAKE_BASE= TRUE =
amnroess HOM CLK N — HDM CLK N 56870 71 74
VAKE_BASE= TRUE =
770612 HOM DDC CLK — HDM _DDC CLK 12 68 70 71
VAKE_BASE=TRUE =
70 00 12 _HDM__DDC_DATA __HDM _DDC DATA .
VAKE_BASE=TRUE =
1040 _PP3V3_S3 FAN CTL b PP3\k‘/3 S3 FAN CTL oo
Gerue
RAgOl -
LA PP3V3_S5 TR
yZbw Unused signal s
0%91
LAAN2—PP3VS S4 29 36 99 42 43 40 47 05 a0 00 . BT PWRRST L
1%§W . __MEM VDD SEL_1V5_L ::
RABD « __FW PWR_EN_PCH =
2 w_VO_EN =
NOSTUFF w_ FWPME L e |
. __DP_TBT_SEL =
. __ENET_NEDI A_SENSE_RDIV
.. __AUD_IPHS SW TCH EN_PCH ]
.. __AUD_| P_PER| PHERAL _DET
w_AUD 1 2C INT L
.« _TBT_GPSX BIDIR —
. __DPMUX_UC I RO p—
2 __PEG CLKREQ L —
w__ENET_CLKREO L C':l
VOLTAGE MAKE_BASE 12 ENET_LOW PWR_PCH ]
27702 m e PPOVZ5S_S3 MEMVREFDO A — g a7sv TmE  PPOVZ5_S3 MEM VREFDO A szizimov 7 . __HDM TBTMUX_SEL_TBT ]
14722 PPOVZ5_S3 MEMVREFDQ B — oezsv tme  PPOVZ5_S3 MEM VREEDQ B 12 10 = —SDCONN OC_ L a
27702 m e PPOVIS_S3 MEMVREFCA A — g a7sy TmE  PPOVZ5_S3 MEM VREFCA A wzizinon
2470252 PPOVZ5_S3_MEMVREFCA B — qo675v TRE  PPOV75_S3_MEM VREFCA B s 70w
SYNC VASTER=J 15 MLE SYNC DATE=107 317 201
o5 65 62 59 50 50 40 37 13 19 —PPSV_SO T Signal Aliases
TR .
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Func_Test J3501 -

ai rport
AP_CLKREQ Q L

[ TIRUE
D TRUE__AP_RESET CONN L
D e PCE AP _D2R Pl _N
D wre PCE AP D2R Pl _P
[ R PCIE AP R2D N
D wrue _PCE AP_R2D P

|

PCl E_CLK100M AP_CONN_N
PCl E_CLK100M AP_CONN_P
PCl E WAKE L

34

34

34 76

34 76

34 76

34 76

34 76

34 76

3X13 20 21 22 44 46 47 65 68
59 71

5X38 51 61 65 66 67 68 69

3X18 19 37 49 50 58 59 62 63
65 66 69 70 71

3X18 19 37 49 50 58 59 62 63
65 66 69 70 71

22 44 63 68 76

22 44 63 68 76

34 38 41 66 68

39 42 43 46 47 65 66 68

38 39 41 42 43 44 50 56
89 71

=t TIRUE 12 34 36 76
o=t TRUE PP3V3_S3RS4_BT_F 34
D TRUE PP3V3_W AN 34 a2
D TrUE _USB BT CONN N 34 75
D TrUE _USB BT CONN P 34 75
D TrRUE WFI_EVENT_L 34 a1 42
—IRE GN\D 4X
J4002 - Canera
D TRUE__MPI_CLK CONN N a7 79
D RUE__MPI_CLK CONN P a7 79
CAM SENSOR WAKE L_CONN o,
> __tme MPI_DATA CONN N -
D TRUE M Pl _DATA CONN P 37 79
o IRE SMBUS SMC 0 SO SDA 5444800
= TRUE__SMBUS_SMC 0_SO_SCL a7 41 a4 a8 80
=t TrRUE__ 1 2C CAM SCK a6 a7
D TRUE 1 2C _CAM SDA 36 a7
D TRUE PP5V_S3RS0_ALSCAM F a7
—IRE GN\ND
J9500 - rio coax
[ TRUE HDM _CLK N 5 68 70 74
D R _HDM _CLK P 5 68 70 74
D TrRUE HDM _DATA_N<O> 68 70 74
=t TRUE HDM _DATA N<1> 68 70 74
D TRUE HDM _DATA N<2> 68 70 74
=t TRUE HDOM _DATA P<0> 68 70 74
=t TRUE HDOM _DATA P<1> 68 70 74
D TRUE HDM _DATA P<2> 68 70 74
D True  USB3_SD D2R N 13 20 68 76
D True  USB3_SD D2R P 13 20 68 76
D TrRUE USB3_SD R2D C N 13 20 68 76
D TrRUE USB3_SD R2D C P 13 20 68 76
D TrUE _USB3_EXTB_D2R N 13 68 75
D TrUE USB3_EXTB_D2R P 13 68 75
D TrRUE _USB3_EXTB_R2D N o8 75
D TrUE USB3_EXTB_R2D P o8 75
D TrRUE _USB_EXTB N 13 68 75
D True  USB_EXTB P 13 68 75
—IRE GN\D 19X
J9510 - rio flex
TrRUE SD PWR EN 13 18 o8
¢ PP1V5R1 RI 68
=t TRUE HDOM _DDC CLK 12 68 70
D TRUE HDM _DDC DATA 12 68 70
> __tme HDM _HPD L
o=t TruE  SMBUS PCH CLK 13 18
D TruE  SMBUS PCH DATA 13 18
=t TRUE PM SLP_S3_BUF L 5165 66 68
D TRUE PM SLP_S4 L 12 21
D TR PP3V3_S3
=t TrRUE___PP3V3_$4 20 24
= ot PP5V 5S4 B8N
o TRUE Rl O SDCONN_STATE_CHANGE_ L 20 s
TrE_ USB EXTB_OC L 10 68
D_L TrRUE  GND 10X
J5150 - hall effect
[ TRUE PP3V42 G3H 19 35
> e SMCLIDR -
—IRE GN\ND
J6050 - left fan
o TRUE EAN LT _PVW a9
D TRUE FAN LT _TACH a9
D TRUE PP5V_S0O
—IRE GN\D 5X
J6060 - right fan
o TRUE FAN RT_PVW a9
D TRUE FAN RT_TACH a9
D TRUE PP5V_SO
—IRE GN\D 5X

Func TeEsT J6100 -

Functi onal

Ipc + s
LPCPLUS GPI% P

TRUE 14 50
—¢ LPCPLUS RESET L 20 50 76
= TrRUE LPC AD<0O> 13 a1 50 76
F— TRUE LPC AD<1> 13 41 50 76
i TRUE LPC AD<2> 13 41 50 76
D TRUE LPC AD<3> 13 41 50 76
LPC CLK33M LPCPLUS . s 7
D TRUE__LPC FRAME L 13 41 50 76
= TRUE_LPC PVWRDWN L 12 20 a1 50
f TrRUE__LPC SERI RQ 13 41 50
s TRUE PM CLKRUN L 12 41 50
e PPSV. SO R
i TRUE  SMC RESET L a1 42 50 57
OD—Re SMCROVBOOT s
TRUE SMC RX L a1 42 s0
g TRUE  SMC TCK a1 42 s0
- TrRUE  SMC TDI a1 42 s0
= TRUE  SMC _TDO a1 42 s0
i TRUE SMC TMB a1 42 s0
- TRUE SMC TX L a1 42 s0
i TrRUE  SPI ROM USE M. B 14 50
= TRUE SPI _ALT_CLK 50
i TRUE SPI _ALT_CS L 50
i TrUE SPI_ALT_M SO s0
s TrUE  SPI_ALT_MOSI s0
o TRUE___TP_SMC MD1 s0
i TRUE TP _SMC TRST L 50
—IRE GN\D 2X
2] 2452%0 - ipd flex
TIRUE L as
g TRUE Z2_NMOSI 39
f TRUE ___Z2_M SO a0
D TRUE Z2_SCLK 30
[ TRUE Z2_HOST | NTN 20
i TRUE 22 _CLKIN 39
- TrRUE Z2_KEY_ACT_L a9
F— TRUEPSOC F CS L a0
i TRUE PICKB L 39
F— TRUE PSOC _MOSI 39
f TRUE  PSOC M SO a0
i TRUE PSOC SCLK 39
SMBUS _SMC 2_S3_SCL 19 41 44 50
SMBUS_SMC 2 S3_SDA 5 41 44 80
= TRUE SMC LID 39 a1 42 43
= TRUE SMC T101_COM 1
o TRUE___PP3V3_S$4 29 34 39 42
> IRE PP5V S5 39 61 65 69
IRE GN\D 2X
J4813 - keyboard
[ TRUE___PP3V3_S$4 20 34 30 42
= TRE PP3V42_G3H 10 38 38 3
> _TRE W5 CONTRO._KBD e
i TRUE WS KBD1 30
- TrRUE W5 _KBD10 20
D TRUE WS KBD11 0
= TRUE WS KBD12 30
= TRUE W5 _KBD13 20
- TRUE WS KBD14 30
= TrRUE W5 KBD15_CAP 30
i TrRUE WS KBD16__NUM 30
- TRUE WS KBD17 39
- TRUE W5 _KBD18 -
[ TRUE W5 _KBD19 S
i TrRUE W5 _KBD2 a9
- TrRUE W5 _KBD20 20
D TRUE WS KBD21 0
[ TRUE W5 _KBD22 20
= TRUE W5 _KBD23 20
D TrRUE W5 KBD3 20
= TrRUE W5 _KBD4 a9
[ TrRUE W5 _KBD5 20
" TrRUE W5 KBD6 30
i TrRUE W5 KBD7 a9
[ TrUE W5 _KBD8 0
[ TrRUE W5 _KBD9 20
- TrRuE W5 _KBD ONOFF L 20
LEFT Tl KBD 3
[ TR WS LEFT SHI FT_KBD
—IRE GN\D 2X
J4915 - kbd bklt
i TRUE KBDBKLT_ RETURN1L 2X40 63
- TRUE KBDBKLT_ RETURN2 2X40 63
= 1me PPVOUT SO_KBDBKLT e
—IRE GN\D 4X

Test

50 58 59 62 63 65

43 46 47 65 66 68

71

43 46 47 65 66 68

41 42 43 44 50 56

Poi nt s

Fonc Tesr J6701 - audi o fl ex
> TRUE AUD HP PORT L 51 55
s> IRE AUD_HP_PORT R 51 55
—=> IRE AUD_SPDI F_OUT JACK
= IRE AUD _TI PDET | NV.
= IRE AUD_TYPEDET 51 55
= IRE AUD CONN M C XW. 4%
= IRUE CHHS MC
D= PPAVG SO BEGRBYanas

IRUE AUD_CONN_SLEEVE XW 4Xsa s5
% IRUE US HS M C
r IRE GN\D 2X GND
J6601 - mc
= IRUE DM C CLK3 52 55
p——me PPSVS SO BHELElnnns
= IRUE DM C_SDA2 55
= IRUE DM C SDA3 52 55
T IRUE GN\D
J6602 - L speaker
= IRE SPKRCONN L_1 D 52 55
(o 3 IRUE SPKRCONN L_QUT N 53 55 81
= IRUE SPKRCONN L_QUT P 53 55 81
Rl PKRCONN_SL__ QL N 53 55 81
(i3 IRUE SPKRCONN_SL_QUT P 53 55 81
T IRUE GN\D
J6603 - R speaker
= IRE SPKRCONN R 1 D 52 55
= IRUE SPKRCONN R QUT N 53 55 81
= IRUE SPKRCONN R QUT P 53 55 81
= IRUE SPKRCONN_SR QUT N 53 55 81
= IRUE SPKRCONN_SR _QUT P 53 55 81
T IRUE GN\D
J7000 - DC PVR
> 1rE ADAPTER SENSE s
= TrRE PP20V_DCIN FUSE 2Xss
TrRUE  GND 2X
L

J7050 - battery
PPVBAT_G3H N

TRUE 56
D_l_ TRUE GN\D 8X
J8300 - eDP

[ TrRUE  DP I NT_AUX_N 67 74
o TrRUE _DP I NT_AUX P 67 74
- TRUE DP_I NT_M._N<O> 67 74
=t TRUE DP_I NT_M._N<1> 67 74
=t TRUE DP_I NT_M._N<2> 67 74
- TRUE DP_I NT_M._N<3> 67 74
=t TRUE DP_| NT_M._P<0> 67 74
> e DP INT M _P<i> o
>__1me DP INT M _P<2> o
=t TRUE DP_| NT_M._P<3> 67 74
i TrRUE _LCD FSS 63 67
=t True  LCD HPD CONN 7
F— TRUE LED RETURN 1 63 67
D TRUE LED RETURN 2 63 67
f— TRUE LED RETURN 3 63 67
i TRUE LED RETURN 4 63 67
D TRUE LED RETURN 5 63 67
f— TRUE LED RETURN 6 63 67
i TRUE PP5VR3V3_SW LCD 3Xe7
= TrRUE PPVOUT _SO_LCDBKLT 4

—IRE GN\D 16X

Power Rail s

o TRUE PM SLP_S3_ L 12 21 41 66
= e PPVIT SO_DDR 21 27 60 60
i TRUE PP3V3_S0 93955293 1387 10 20
> e PP3V3 S3 3320 21 20 a4 a6 47 5
=t TrRUE __ PP3V3_S5 12 14 15 17 18 19 21 31
=>__1mE PP3V3_S5_AVREF SMC 5 ." ~ """
> 1me PP3V42 G3H 1955 g8 39 41 2 45 s
> _1mEe PP5V SO 313 57 43 0 50 50 02
= 1RE PP5V S3 21 37 00 65 66 0
F— TRUE PP5V_S5 39 61 65 69 71
i TRUE PPBUS G3H 30 45 56 57 63 69
F— TRUE PPDCI N_G3H 56 57 69
F— TRUE PPVCC SO0_CPU 68 10 46 59 69
i TRUE PPVTTDDR S3 60 69
= TrUE _ PP3V3_SOSW SSD 35 46 69
[ TRUE PP1V5_S0 1312 1315 17 19 52 64
- TRUE PP1V35_S3 21 22 46 60 65 69

29 33
52 55
68 69

32 34

50 56

63 65

66 68

FUNC_TEST XDD

= TRE XDP_CPU TCK 6 18 74

> IRUE XDP_PCH TCK 11 18

> IRUE XDP_CPU_TDI 618 74

= IRUE XDP_CPU_TDO 6 18 74

> TRUE XDP_CPUPCH TRST L 6 18 74

> TRUE XDP_CPU_TNMS 6 18 74

(B IRUE XDP_PCH TVS 11 18

> IRUE XDP_PCH TDI 11 18

IRUE XDP_PCH TDO 11 18

= TRUE XDP_CPU PREQ L 6 18 74

> IRUE XDP_CPU PRDY L 618 74

= IRUE PM RSMRST L 12 66 76

= IRUE PM PCH PWROK 12 19 76

= IRUE PM SYSRST L 12 19 41 76

> IRUE CPU_CFG<3> 6 18 74

> IRUE PP1VO5_ SO 14 15 17 18 42 62 66 69

= IRUE GN\ND 2X GND
FUNC TEST Power Sequence

> TRUE SMC _ONOFF L 39 41 42
> IRUE PM _DSW PWRGD 12 41 76
= IRE ALL_SYS PWRGD 18 19 41 58 66
= TRUE PM PCH SYS PWROK 12 18 19 41 76
> IRUE PLT RESET L 12 18 20 21
> IRUE EDP_| G PANEL PWR 12 67 70
> IRUE EDP_| G BKL ON 12 63 70
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6 5 4

NO_TEST MAKE_BASE

NC NO TESTs

Thunder bol t
NO TEST MAKE_BASE

PLACEABLE BEAD- PROBES FOR TBT

72 13 B. PARE_D2RN — B. PARE_D2RN 172 72 2s NC TBT_XTAL250QUT — TRUE TRUE NC _TBT_XTAL250UT 28 72
72 12 NC_USB3_SPARE_D2RP — IRE TrRE  NC USB3_SPARE D2RP 17 -
2213 _NC_USB3_SPARE R2D CN — IRUE TRUE NC USB3_SPARE _R2D_CN 13 72
n NCUSB3 SPARE RRD CP — tmE  TeE  NC USB3 SPARE RRD CP w» e BT ARZD.C Pel> Imsm BEAD- PROBE BPAS 35 No XNET_OONNECTI ON=TRUE
5 72 15 _NC _USB3_EXTC D2RN TRUE NC USB3_EXTC D2RN 1372 78 76 31 28 TBT A 2R N<1> lamsm BEAD- PROBE BPA531 no XNET_CONNECTI ONETRUE
57215 _NC_USB3_EXTC D2RP TRUE NC USB3_EXTC D2RP 5728 TP_DP_TBTSRC M._CP<3..0> — TRE TRUE NC DP_TBTSRC M._CP<3..0> 2 7o lamsm BEAD- PROBE BPAS 32 No XNET_CONNECTI ONSTRUE
s 7215 _NC_USB3_EXTC R2D_CN TRUE NC USB3_EXTC R2D CN 1372 75 TP_DP_TBTSRC M._CN<3..0> — 1RE TIRUE NC DP_TBTSRC M._CN<3..0> 2z
s 72 15 _NC_USB3_EXTC R2D_CP TRUE NC USB3_EXTC R2D CP 1 g3 NC DP TBTSRC AUXCH CP — TRUE TIRUE NC DP_TBTSRC AUXCH CP 28 72
s 72 15 _NC_USB3_EXTD D2RN TRUE NC USB3_EXTD_D2RN 1 g NC DP TBTSRC AUXCH CN — TRUE TIRUE NC DP_TBTSRC AUXCH CN 28 72
572 1 _NC _USB3_EXTD D2RP TRUE NC USB3_EXTD D2RP 1372 75 -
s 7215 _NC_USB3_EXTD R2D_CN TRUE NC USB3_EXTD _R2D CN 1572 78
mree NG USB3 EXTD RRD CP  — TRE TRUE  NC USB3 EXTD RRD CP~  w:vvs
» NC PCl E_ ENET_D2RN TRUE TRUE NC PCl E_ENET_D2RN v
~» NC PCl E_ ENET_D2RP TRUE TRUE NC PCl E_ENET_D2RP v
» _NC PCIE ENET_R2D CN TRUE TRUE NC PCI E ENET_R2D CN 72
» _NC PCIE ENET_R2D CP — TRUE TRUE NC PCl E ENET_R2D CP 72
- 212 _NC DP_| G D_AUXCHN — TRUE TRUE NC DP_ I G D_AUXCHN 12 72
21 NC DP 1 G D AUXCHP — IRUE TRUE NC DP_| G D _AUXCHP 12 72
s 72 11 _NC_SATA A _D2RN TRUE TRUE NC SATA A D2RN 172 75
5721 _NC SATA A D2RP TRUE TRUE NC SATA A D2RP w2 NC PClI E_CLK100M GPUN — TRUE TRUE NC PClI E_CLK100M GPUN -
s 72 NC_SATA_A_R2D_CN TIRUE TRUE NC_SATA_A_R2D_CN 122 u NC PCIE_CLKI100M GPUP — IRUE TRUE NC PCl E_CLK100M GPUP 172
57211 _NC_SATA A R2D CP TRUE TRUE NC SATA A R2D CP i u NC PCIE_CLK100M PESN — IRUE TRUE NC PCl E_CLK100M PE5N .
s 72 NC _SATA B D2RN TRUE TRUE NC SATA B D2RN 4 2u NC PCIE CLK100M PESP — TRUE TRUE NC PCl E CLK100M PE5P 172
s 72 NC _SATA B D2RP TRUE TRUE NC SATA B D2RP 52 2u NC PCIE CLK100M ENETSDN = NC PCl E CLK100M ENETSDN ., »»
s NC SATA B R2D CN TRUE TRUE NC SATA B R2D CN 2 NC PCIE CLK100M ENETSDP pu— NC PCl E CLK100M ENETSDP ., »»
s NC SATA B R2D CP TRUE TRUE NC SATA B R2D CP 422 NC PCIE CLK100M ENETN — TRUE TRUE NC PCl E CLK100M ENETN 172
=1 _NC_SATA ODD D2RN TRUE TRUE NC SATA _ODD D2RN 22 NC PCIE_CLKI00M ENETP — IRUE TRUE NC PCl E CLK100M ENETP 172
211 _NC _SATA ODD D2RP TRUE TRUE NC SATA _ODD D2RP neua NC PCIE CLKI00M PEGBN — TRUE TRUE NC PCl E CLK100M PEGBN 172
=1 NC_SATA_ODD_R2D_CN TIRUE TIRUE NC_SATA_ODD_R2D_CN 1n2 2 NC PCIE_CLKI00M PEGBP — IRUE TRUE NC PCl E_CLK100M PEGBP 172
211 _NC SATA ODD R2D_CP TRUE TIRUE NC SATA _ODD R2D _CP 12 NC PCIE _CLKI00OM SWN — TRUE TIRUE NC PCI E CLK100M SWN 172
211 _NC_SATA D _D2RN TRUE TRUE NC SATA D D2RN 27221 NC PClIE _CLK1I00M SWP — IRUE TRUE NC PCl E_CLK100M SWP 1
= N L P N TRUEdsun NG SATA LD LORP m7 . NC PCH GPl 0B4_CLKOUTFLEXO — e tme  NC PCH GPI 064 CLKOUTELEXO i -
2 TRUETRUE NG SATA D RID ON w1 NG PCH GPl 065 _CLKOUTFLEXL — NC_PCH _GPI 065_CLKOUTFLEX1
2 1 _NC_SATA D R2D _CP TRE  TrE  NC SATA D R2D CP wre M T L0 e S u PR TRLETRIF e <0 P SR 72
" u NC _SATA F_D2RN TRUE TRUE NC _SATA E _D2RN NS ET NC PCH GPI 0O66_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI O66_CLKOUTFLEX2 1 72
" NC SATA F_D2RP . . NG SATA F D2RP Pl NC PCH GPI 067 CLKOUTFLEX3 — trUE TRUE NC PCH GPI 067 CLKOUTFLEX3 i 7
» 11 NC SATA F R2D CN TRUE TRUE NC SATA F_R2D CN 1
» 11 NC SATA F R2D CP TRUE TRUE NC SATA F_R2D CP 1
e % £g %gg IRUE IRUE NG USE EXTCN e s _NC _USB_4N — TRUE TRUE NC _USB_4N 13 72
75 72 13 TRUE TRUE NC _USB_EXTCP 1372 75 NC_USB 4P — NC_USB 4P
7712 _NC_USB_SDN TRUE TRE _ NC USB_SDN i =TRE TRUE v
25 72 13 _NC_USB_SDP TRUE TRUE NC USB_SDP 13 72 75
213 _NC_USB_ W ANN TRUE TRUE NC _USB_W.ANN .
21 _NC_USB W ANP TRUE TRUE NC USB_W . ANP 1372
s 72 13 NC_USB_6N TRUE TRUE NC USB_6N 1372 75
s 72 13 NC_USB_6P TIRUE TIRUE NC USB_6P 187275
s 72 13 NC_USB_7N TRUE TRUE NC USB_ 7N 1372 75
s 72 13 NC_USB_7P TRUE TRUE NC USB 7P 1372 75
75 72 13 _NC_USB_EXTDN TRUE TRUE NC USB_EXTDN 1372 75
s 72 13 _NC_USB_EXTDP TRUE TRUE NC USB_EXTDP 1372 75
213 _NC_USB PSOCN TRUE TRUE NC _USB_PSOCN 1372
215 _NC_USB_PSOCP TRUE TRUE NC_USB_PSOCP 13 72
25 72 13 _.NC_USB | RN TRUE TRUE NC USB | RN 1372 78
s 72 13 NC_USB_| RP TRUE TRUE NC USB | RP 1372 75
7211 NC | TPXDP_CLK100MN — TRUE TRUE NC | TPXDP_CLK100M\ 1172 74
7211 NC | TPXDP_CLK100MP TRUE TRUE NC | TPXDP_CLK100MP 1172 74
21 NC PCl _PME L TRUE TRUE NC PCl _PME L 27
21 NC PCl _CLK33M OUT2 TRUE TIRUE NC PCl _CLK33M OUT2 17
21 NC PCl _CLK33M OUT3 TIRUE TIRUE NC PCl _CLK33M OUT3 1
211 _NC _HDA SDI N1 TRUE TRUE NC _HDA_SDI N1 172 O—IRE PCl E TBT_R2D P<3..0> 28 74
211 _NC_HDA_SDI N2 TRUE TRUE NC_HDA_SDI N2 172 TRUE PCl E_TBT_R2D N<3..0> 28 74
2211 _NC_HDA _SDI N3 TRUE TRUE NC HDA SDI N3 172 g TRUE PCl E_TBT D2R C P<3..0> 28 74
21 NC LPC DREQO L TRUE TRUE NC LPC DRECO L 13 72 O—IRE PCl E TBT D2R C N<3..0> 26 74
213 _NC CLINK CLK TRUE TRUE NC CLI NK_CLK 13 72
213 _NC_CLI NK_DATA TRUE TRUE NC CLI NK_DATA 13 72
212 NC CLINK RESET L TRUE TRUE NC CLI NK RESET L 7 >—IRE DM _S2N P<3..1> 1274
m—IRE DM _S2N _N<3. . 1> 512 74
C>—IRE DM _N2S P<3..1> 512 74
o _IRE DM _N2S N<3. . 1> o 127
SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
e
s » NC_USB_SMCP — tmE  tRE NC USB SMCP o NC & No Test
s 72 _NC_USB_SMCN — TRUE TRUE NC USB_SMCN 7215 vy e i
d} Appl e I nc. =SCH_NUMP
» _NC SMC | NTERFACE 2 — TRUE TRUE NC SMC | NTERFACE 2 72 <) <E4LABEL>
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J15 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%TE 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;:"
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 M 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 —
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o . . PESEA PO75_SPACE
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
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;Z" —
45_0'|M_SE T(J:’, BOTTOM Y 0.116 MM 0.116 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr i
45_OHM SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD DEFAULT . 0.1 w ?
STANDARD * =DEFAULT 7
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK’G(’A;:" BGA_P1MM * 0.1 MM ? »
40_OHM SE | TOP, BOTTOM M 0.145 MM 0.095 MM o BGA_P2MM * 0.2 M
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MM
_ PO75_SPACE * 0.075 MM 2
PHYSI CAL_RULE_SET LAYER &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 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- Defi ned Spaci ng Rul es
PHYSI CAL_RULE_SET LAYER &L%E%TE 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,lt er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 MW 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 &L%E%TE 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, 10,1509, 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|  7or, sorTom 0.058 MM 2
_ 1x_DI ELECTRI Cifs3, 15L4,1500, 151 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 Gib. o5, 156,157,156, 1 f1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.1504.150,15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 M
80_OHM DI FF IsL2,1sL11 Y 0.092 W 0.092 W 0.120 mv 0.120 MM PHYSI CAL_RULE_SET LAYER AL'—E’Q({ER, E | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP.
80_OHM DI FF | TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MV 0.155 MM P65_BGA * 0.071MM 0.071MM 0.075MM 0.126MM
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;Z" - —
85_OHM_ DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 151, 1500, 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 M
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 MM
PHYSI CAL_RULE_SET LAYER &L%E%TE 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;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [1sia, 1504, 1509, 15010 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, 1SL11 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM M 0.101 MM 0.101 MM 0.180 MM 0.180 MM

PHYSI CAL_RULE_SET LAYER &L%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
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 NN|>
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CPU Signal 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’@#"
cPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD ~STANDARD
cPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S i ~27Pa_cHM SE =27P4_CHM SE =27P4_CHM SE =27P4_CHM SE 7ML 7ML
CPU_85D - =85_OHM DI FF =85_CHM DI FF =85_COHM DI FF =85_COHM DI FF =85_OHM DI FF -85_OHM DI FF
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 nmil spacing wi thout specifying a target inpedance.
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o
CPU_AGTL * =STANDARD ? o CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? o
CPU_8M L * 8 ML ? CPU_VI D * 0.457 WM ?
CPU_cOWP * 20 ML s CPU_VREF i 12 ML s
CPU_I TP * =2:1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?
Most CPU signals with inpedance requirenents are 50-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.
SOURCE: | VB PLATFORM DG , Tabl es 205-207
Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
DM _2SAMVE * =3X_DI ELECTRI C 2 DM _2SAMVE TOP, BOTTOM| =4X_DI ELECTRI C 2
DM _TXRX * =6X_DI ELECTRI C 2 DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C 2
DM CLK2N2S * =6X_DI ELECTRI C 2 DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C 2
DM CLK2S2N * =3X_DI ELECTRI C 2 DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C 2
DM CLK2OTHER * =4X_DI ELECTRI C 2 DM CLK2OTHER | TOP, BOTTOM| =4X_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DM _* =SAMVE * DM _2SAME
DM _N2S DM _S2N * DM _TXRX
DM _S2N DM _N2S * DM _TXRX
CLK_DM DM _N2S * DM CLK2N2S
CLK_DM DM _S2N * DM CLK2S2N
CLK_DM * * DM CLK2OTHER
PEG - SSD & TBT
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’@;:‘
PEG 80D i =80_ov DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF -80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o
PEG_2SAME * =3X_DI ELECTRI C ? o PEG_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? o
PEG_TXRX * =6X_DI ELECTRI C ? o PEG_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? »
PEG_20THER * =4X_DI ELECTRI C ? o PEG_20THER TOP, BOTTOM =6X_DI ELECTRI C ? »
PEG_2CLK * =7X_DI ELECTRI C ? o PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C ? »
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
PEG * =SAME * PEG 2SAME
PEG R2D PEG D2R * PEG TXRX
PEG_* * * PEG 20THER
PEG * CLK_* * PEG 2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
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’ @P
DP_85D - =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF -85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
DP_2SAMVE * =3x_DI ELECTRI C ? o DP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ? o
DP_20THER * =4x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =6x_DI ELECTRI C ?
HDM CLK_2CLK * =7x_DI ELECTRI C ? HDM CLK_2CLK TOP, BOTTOM =10x_DI ELECTRI C ?
HDM CLK_2DP * =4x_DI ELECTRI C ? HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ?
HDM CLK_20THER * =7x_DI ELECTRI C ? HDM CLK_20THER TOP, BOTTOM =10x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DI SPLAYPORT =SAMVE * DP_2SAVE
DI SPLAYPORT * * DP_20THER
HDM _CLK CcLK_* * HDM CLK_2CLK
HDM _CLK DI SPLAYPORT * HDM CLK_2DP
HDM _CLK * * HDM CLK_2O0THER
Di spl ayPort/TVDS intra-pair matching should be 0.127nm Inter-pair matching should be within 2. 54cm Max Length 241. 3nm

DisplayPort AUX CH intra-pair matching should be 0.127nm Max |ength 330.2mm

SOURCE: Cal pel | a SFF DG Rev 1.5 (407364) and Family GPU DG 04202-001-v04

MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES:

13 | NCHES.

CPU Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

oM _s2n CPU 85D DM _S2N DM _S2N P<3: 0> 51272
oM _s2n CPU 85D DM _S2N DM _S2N _N<3: 0> 51272
DM s CPU 85D DM _N2S DM _N2S P<3: 0> 51272
oM s CPU 85D DM _N2S DM _N2S N<3: 0> 51272
O—EDLnT CPU 50S CPU AGTI EDI _I NT 512
[O—EDL_CSWC CPU 50S CPU_AGITL EDI _CSYNC s 12
oM _aK CPU 85D ClK_DM DM _CLK100M CPU P 61
oM Ak CPU 85D ClK_DM DM _CLK100M CPU N 611
O—CRULAKIZE Pl CPU 85D AKPOE CPU CLK135M DPLLREF_N & .,
CO—CPUAKIaS Pl CPU 85D K POE CPU CLK135M DPLLREF P ¢ .,
D—CRUL O KIZE Pl CPU 85D AKPOE CPU CLK135M DPLLSS N 6.
O—CRULAKIZE Pl CPU 85D K POE CPU CLKI1I35M DPLLSS P 6 .
D—CRULEDR cove CPU 27PAS CPU_CONP CPU_EDP_RCOVP s
CD—CBULPEG COvP CPY 27PAS CPU_COVP CPU_PEG RCOMP s
D—CBUCEG CPU 455 cPy I TP CPU_CFG<19.. 0> 6 18 71

1 72

1 72

6 18 71

6 18 71

6 18 71

6 18 71

6 18 71

6 18 19

6 18 71

6 18 71

6 14 a2

6 41 a2

6 14 18

6 14 a2

6 12 21

A 22 2

28 72

28 72

58

528 70

528 70

O XDB_QK PCH QK POE 85D| QK POE NC | TPXDP_CLK100MP
O—XDE_QK PCH K POE 8D| QK POE NC | TPXDP_CLK100M\
CO—XE 1Dl CPU 455 cPy | TP XDP_CPU_TDI
CO—XDE_To CPU 455 cPy I TP XDP_CPU_TDO
XM CPU 455 cPy | TP XDP_CPU_TMS
[O—XDE_TCK CPU 455 cPy I TP XDP_CPU_TCK
> ol CPU 455 cPy | TP XDP_CPUPCH TRST_L
[ CPU 455 cPy I TP XDP_BPM L<3..0>
[ CPU 455 cPy I TP XDP_BPM L<7..4>
X X il CPU_45S cPy | TP XDP_DBRESET_L
ED—XDE_PROY_| CPU 455 cPy | TP XDP_CPU PRDY_ L
CD—XDE_PREQ | CPU 455 cPy | TP XDP_CPU PREQ L
O CBU CATERR | CPU 455 CPU_AGITL CPU CATERR L
CO—CRUBECl CPU 455 CPU VID CPU_PECI
O CPU_PROCHAT | CPU 455 CPU_AGITL CPU_PROCHOT L
CPU_PWR CPU 455 CPU_AGTL CPU_PWRGD
CO—PMIHRMIRIP | CPU 45S CPU 8M | PM THRMIRI P_L
A NVEM CPU 455 CPU_AGTL PM _MEM PVWRGD
O—BMSWINC CPU 455 CPU_AGITL PM _SYNC
)_SM _RCOVP. CPU 27PAS CPU_CONP CPU_SM RCOWP<2. . 0> N
o—euviD CPU 455 CPU VID CPU_VI DSOJT
oO—euviD CcPU 455 CPU VID CPU VI DSCLK
Do>—euwvin CPU_45S CPUVID CPU VI DALERT L
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[ED—CRBU MEM VREE CPU VREE CPU DI MVA VREFDQ
[ED—CBU NEM VREE CPU VREE CPU DI MMB_VREFDQ
ED—CPU MEM VREE MEM PVR PPOV7 M VREF
—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 22 25
D—CBLULMEM VREE MEM PR PPOV75_S3_NMEM VREFCA A 22 2
ED—CRUMEM VREE CPU VREE PPOV75_S3_MEM VREFCA B 22 25
[=>—PEG 2R TBT CPU 85D PEG 2R PCl E_TBT_D2R P<3..0>
= PEG 2R TRT CcPU 85D PEG 2R PCl E TBT _D2R N<3.. 0>
> CPU 85D PEG 2R PCE TBT _D2R C P<3..0> 2
= CPU_85D PEG 2R PG E TBT _D2R C N<3..0> 2
[ —BEGR2D TET CcPU 85D PEG R2D PCl E_TBT_R2D P<3..0>
[»—PBEG R2D TET CPU_85D PEG R2D PCIE TBT R2D N<3..0>
= CPU_85D PEG R2D PCIE TBT _R2D C P<3..0> 527
= CPU 85D PEG R2D PCIE TBT _R2D C N<3..0> s2s 170

2 1

DP AUX NET PROPERTI ES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET]| PHYSI CAL SPACI NG
DPINT IGM DP_85D DisplAYPORT [ DP_INT_M._C P<3..0> se 70
e INLIGM DP_85D pisplayport | DP INT M. C N<3. . 0> 56770
R DP_85D pisplayport | DP INT M._P<3..0> o
— DP_85D DISPLAYPORT | DP INT_M._N<3..0> 47
[lin DP_85D DisPLAYPORT | DP INT_M._F P<3..0> &
= DP_85D DisPLAYPORT | DP I NT_M._F N<3..0> &
= DP_85D pisplayport | DP INT M._P<3..0> o
= DP_85D pisplayport [ DP INT M. N<3..0> o
DP_INT |G AUX DP_85D DispLAYPORT | DP_| NT_AUXCH C P 5 67 70
Z>—DE_LNL_LG AUX DP_85D pspraypert | DP | NT_AUXCH C N s 67 70
[>—DE_LNL_L G AUX DP_85D pispLayport | DP | NT_AUX P 67 71
[>—DELNT_1 G AUX DP_85D DisPLAYPORT | DP_| NT_AUX_N 67 71
DP / HDM NET PROPERTI ES

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET]| PHYSI CAL SPACI NG
[ZD>—HDM _DATA DP_85D DisplAYPoRT | HDM _ DATA P<2. . 0> 68 70 71
[D—HDM_DATA DP_85D DL sPLAYPORT | HDM _DATA N<2.. 0> 68 70 71
CD—HM _aK DP_85D HOM QK HOM _CLK P 568 70 71
CD>—HM _aK DP_85D HOM QK HOM _CLK N 568 70 71
> De IEL MO DP_85D pisPLAYPORT | DP_TBTSNKO M._C P<3..0> sz 70
> De_IBL MO DP_85D DisPLAYPORT | DP_TBTSNKO M._C N<3..0> sz 70
> DP_85D DisPLAYPORT | DP_TBTSNKO M. P<3. . 0>
= DP_85D DisPLAYPORT | DP_TBTSNKO M. N<3. . 0> 2
> D2 TBT_ M1 DP_85D pisplayporr | DP_TBTSNKI M. _C P<3..0> sz 7
DP_TBT M1 DP_85D pisplAayport | DP_TBTSNKLI_M._C N<3. . 0> sz 70
[lazn DP_85D DisPLAYPORT | DP_TBTSNK1 M._P<3..0>
[laz DP_85D DisPLAYPORT | DP_TBTSNK1 M. N<3. . 0>
> IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH P
> IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
= DP_85D DP_TBTSNKO_AUXCH C P 122870
[ 8 DP_85D DP_TBTSNKO_AUXCH C N 228 70
D> IBISNKL_AUXCH DP_85D DP_TBTSNK1 _AUXCH P
2> IBISNKL_AUXCH DP_85D DP_TBTSNK1 AUXCH N
= DP_85D DP_TBTSNK1_AUXCH C P 1228 70
= DP_85D DP_TBTSNK1 _AUXCH C N 22870

SYNC VASTER=SI DLE J45

SYNC DATE=12/10/ 201
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SATA I nterface

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE 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_OHMLDI FF =85_OHM_ DI FF =85_OHM_ DI FF =85_OHM DI FF =85_CHM_DI FF =85_OHM_DI [
SATA_37SE * =37_cHsE =37_OHM SE =37_OHM SE =37_OHM SE =37_CHM SE
SATA_45SE * =a5_cH sE =45_OHM SE =45_OHM SE =45_OHM SE =45_CHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? o SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? o SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
SATA_20THER * =4X_DI ELECTRI C ? o SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
SATA_RCOWP * =6X_DI ELECTRI C ? o SATA_RCOWP TOP, BOTTOM =10X_DI ELECTRI C ? o

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
SATA_* =SAVE * SATA 2SAME
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA 20THER
USB 2.0 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’@;:‘
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
UsB_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
usB . =4X_DI ELECTRI C ? o usB TOP, BOTTOM =6X_DI ELECTRI C ? o
USB_RBI AS * =6X_DI ELECTRI C ? o USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ? o
BT_WAKE * =4X_DI ELECTRI C ? o BT_WAKE TOP, BOTTOM =6X_DI ELECTRI C ? o
USB 3. 0 | NTERFACE CONSTRAI NTS
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’@#"
UsB3_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FE o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
USB3_2SAME * =3X_DI ELECTRI C ? o USB3_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
USB3_TXRX * =6X_DI ELECTRI C ? o USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
USB3_20THER * =4X_DI ELECTRI C ? o USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System C ock Si gnal

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 NEO(’(‘SAP‘
CLK_SLOW 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

CLK_SLOW * =4x_DI ELECTRI C 2
CLK_25M * =5x_DI ELECTRI C 2 | NOTE: 25MHz system cl ocks very sensitive to noise.
NOTE: Latest Intel DG calls out 500hns SE for sys clocks

PCH Net Pr operties

ET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC _SATA_A_R2D CP
[— SATA_85D SATA_R2D NC _SATA_A_R2D CN
[l SATA_85D SATA_?R NC _SATA A _D2RP
(e SATA_85D SATA 2R NC_SATA_A_D2RN
> SATA_85D SATA_R2D NC _SATA B_R2D CP
[l SATA_85D SATA_R2D NC _SATA B_R2D CN
SATA_85D SATA 2R NC_SATA_B_D2RP
[lRn SATA_85D SATA_?R NC _SATA B_D2RN

PCH_SATA_RCOWP

SATA_ROQWP

O USB_EXTA USB_85D USB USB_EXTA P
O USB EXTA USB_85D USB. USB _EXTA N

, EXTA USB_85D USB USB EXTA MUXED P
B_EXTA USB_85D USB USB_EXTA MJUXED N
[Z>—USB_EXTA USB_85D USB USB LT1 P
[Z>—USB_EXTA USB_85D USB USB LT1 N

L NC USB_85D USB NC _USB_EXTCP

L NC USB_85D USB NC _USB_EXTCN

L NC USB_85D USB NC _USB_SDP

y NC USB_85D USB NC USB_SDN
[ CPU 455 cPy I TP SMC_DEBUGPRT_RX L
[l CPU 455 cPy I TP SMC _DEBUGPRT_TX L
O—UsB s\ USB_85D USB NC USB_SMCP
O—LlsE s\ USB_85D USB NC USB_SMCN

, NC USB 85D USB NC USB_6P

L NC USB_85D USB NC USB_6N

y NC USB 85D USB NC USB 7P
Z»>—USBNC USB_85D USB NC USB_ 7N
O USB EXTB USB_85D USB USB_EXTB_P
O USB_EXIR USB_85D USB USB_EXTB N

L NC USB_85D USB NC _USB_EXTDP

L NC USB_85D USB NC _USB_EXTDN
O USB BT USB 85D USB USB BT P
O USB BT USB_85D USB USB BT N
[ USB_85D USB. USB _BT_CONN P
[— USB_85D USB. USB _BT_CONN_N

y NC USB_85D USB NC USB | RP
[>—USB_NC USB_85D USB NC USB | RN
[Z=»>—USB_TPAD USB_85D USB USB_TPAD P
[ —USB TPAD USB_85D USB USB_TPAD N
USB 85D USB USB_TPAD R P
[lRcs USB_85D USB. USB TPAD R N

PCH USB_RBI AS

CO—BCHUSB RBIAS L PCH USB RBIAY  USB RBIAS

Cl ock Net

Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

®>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R P
[ZD>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R N
= USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
[ZD>—USB3_EXTA TX USB_85D USB3_R2D USB3_EXTA_R2D P
>—USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N
= USB_85D USB3 R2D USB3_EXTA R2D C P
= USB_85D USB3 R2D USB3_EXTA R2D C N
> —\USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R P
[»>—USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R N
= USB_85D USB3 2R USB3_EXTB_D2R C P
= USB_85D USB3 2R USB3_EXTB_D2R C N
>—USB3_EXTB TX USB_85D USB3_R2D USB3_EXTB_R2D P
>—USB3_EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D N
= USB_85D USB3 R2D USB3_EXTB R2D C P
= USB_85D USB3 R2D USB3_EXTB _R2D C N
. USB3 USB_85D USB3 2R NC USB3_EXTC D2RP
o NG USR3 USB_85D USB3 2R NC USB3_EXTC D2RN
= USB_85D USB3 R2D NC USB3_EXTC R2D CP
USB_85D USB3 R2D NC USB3_EXTC R2D CN
. USB3 USB_85D USB3 2R NC USB3_EXTD_D2RP
[Z»>—NC UsB3 USB_85D USB3 2R NC USB3_EXTD D2RN
USB_85D usea roD | NC USB3_EXTD R2D CP
[lran USB_85D usea roD | NC USB3_EXTD R2D CN

=

ZE>—SYSOLK O K32K RIC CK SIONA5S | A K SIow SYSCLK_CLK32K_RTC
Z>—SYSCLK GLK25M SB ClLK 25M 455 | A K 25M SYSCLK_ClL K25M SB
= ClLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R
> SYSOLK_ O K25M CAM ClLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA
[Z=>—SYSOLK O K25M TET ClLK 25M 455 | A K 25M SYSCLK_CLK25M TBT

ClLK 25M 455 | A K 25M SYSCLK _CLK25M TBT_R

SYNC MASTE|
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAI R NECK cap
LPC_455 . =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CLK_LPC_45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
LPC . 6 ML 2
CLK_LPC * 8 ML 2
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_45S . =45_OHM SE =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
sMvB . =2x_DI ELECTRI C ?
HD Audi o Interface Constraints
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 cap
HDA_45S . =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
HDA =2x_DI ELECTRI C 2
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
SPI _45s . =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
SPI . 8 ML 2
PCH Singl e Net Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
PCH_SE . =2x_DI ELECTRI C 2 PCH_SE TOP, BOTTOM =3x_DI ELECTRI C ?

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCI E_85D * =85_CHMLDI FF =85_CHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM DI FF =85_OHM DI FF
CLK_PCI E_85D . =85_0mLDI FF =85_CHM_DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM_DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCl E_2SAVE - =2X_DI ELECTRI C a PCl E_2SAVE TOP, BOTTOM =4X_DI ELECTRI C a
PCI E_TXRX - =6X_DI ELECTRI C 2 PCI E_TXRX TOP, BOTTOM =10X_DI ELECTRI C 2
PCl E_20THER * =4X_DI ELECTRI C 2 PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C 2
PCI E_2CLK - =7X_DI ELECTRI C 2 PCI E_2CLK TOP, BOTTOM =10X_DI ELECTRI C 2
PCl ECLK_20THER - =7X_DI ELECTRI C 2 PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C 2

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULé
PCI E_* =SAME * PCl E_2SAM
PCl E_R2D PCl E_D2R * PCIE_TXRX
PCl E_* * * PCI E_20THER
PCI E_* CLK_* * PCIE_2CLK
CLK_PCI E * * PCI ECLK_20THER

13 41 50 71

13 41 50 71

20 50 71

13 18 22 44 63 68 71

13 18 22 44 63 68 71

13 20 68 71

13 20 68 71

13 20 68 71

13 20 68 71

11 37
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CH Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_45S LPC. LPC AD<3..0>
LPC_ERAME | L PC 45S LPC LPC FRAME L
O—LBC RESET | L PC 45S LPC LPCPLUS RESET L
[CO—SMBUS PCH ALK SMB_45S SMB SMBUS PCH CLK
CO—SMBUS. PCH DATA | SMB_45S SVB SMBUS_PCH DATA
. PCH Q¢ |  SMB 45S SMB SM._PCH 0_CLK 13 aa
3 PCH 0| SMB_45S SMB SM._PCH 0_DATA 13 aa
5, PCH 1_¢ SMB_45S SVB SM._PCH 1_CLK 15 aa
L PCH 1| | SMB 45S SMB SML_PCH 1_DATA 13 aa
O—HA BT AK HDA 45S HDA HDA BI T_CLK 1 sz
HDA_45S HDA HDA BIT_CLK R 1
[O—HDA_SYNC HDA 45S HDA HDA SYNC 1 sz
[ HDA 45S HDA HDA_SYNC R .,
D HDA 45S HDA HDA RST R L "
\ RST | HDA 45S HDA HDA RST L by 52
[O—HDA SDINO HDA 45S HDA HDA_SDI NO b,
O—HbA SDIND R HDA 45S HDA CS4208_HDA SDOUTO_ R,
[O—HbA spaur HDA 45S HDA HDA SDOUT s
= HDA_45S HDA HDA_SDOUT_R 1119
[ SPl_45S SPI SPI_CLK R 13 50
O—SBLaK SPl_45S SPI SPI _CLK 0
D SPl_45S [S= SPI_MOSI _R 13 50
_ SPl_45S SPI SPI _MOSI 50
O—SBLMSs0 SPl_45S SP| SPI _M SO 13 50
[ SPl_45S SP| SPI_CSO_R L 13 50
O—SBL_Cs0 SPl_45S SPI SPI _CSO_L 0
_SD _R2D USB3 85D USB3 R2D USB3_SD R2D C P
[CO—USB3_SD R2D USB3 85D USB3 R2D USB3_SD R2D C N
_SD 2R USB3_85D USB3 2R USB3_SD_D2R P
_SD PR USB3 85D USB3 2R USB3_SD D2R N
[O—BCE AP RD PCl E_85D PCIE_R2D PClE AP_R2D P
O—BCLE AP RD PCl E_85D PCl E_R2D PClE AP_R2D N
[ PCl E_85D PCl E_R2D PCILE AP R2D C P
[y PCl E_85D PCl E_R2D PClE AP_R2D C N
[ PCIE_85D PO E_R2D PG E AP_R2D Pl _P
= PCl E_85D PO E_R2D PG E AP_R2D Pl _N
[O—BCLE AP 2R PCl E_85D PO E_2R PGl E_AP_D2R P
[O—PBCLE AP 2R PCIE 85D PCIE 2R PCl E_AP_D2R N
[z PCIE_85D PO E_2R PClE AP_D2R Pl _P
[z PCIE_85D PO E_2R PClE AP_D2R Pl _N
[z>—BCLE_CAVERA ROD PCl E_85D PClE_R2D PCl E_ CAMERA R2D P
[Z>—BCLE_CAVERA RD PCl E_85D PClE_R2D PCl E_ CAMERA R2D N
= PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C
= PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C
[ —PCLE_CAVERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R P
PCl E_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R N
= PCl E_85D PCE 2R PCl E_ CAMERA D2R C
= PCl E_85D PCLE 2R PCl E_CAMERA_D2R_C
[ QLK I PC 455 QK IPC LPC CLK33M SMC R
[O—BCH LEC A KO CLK | PC 455 QK IPC LPC CLK33M SMC
OB LEC A KO CLK | PC 455 QK IPC LPC CLK33M LPCPLUS
= CLK | PC 455 QK IPC LPC CLK33M LPCPLUS R
[»—BCLE_QLK100M CPU 455 K POE PCH CLK33M PCl I N
ED—POE_QKiooM CPU 455 K POE PCH CLK14P3M REFCLK
ED—BCLE QL K100M CPU 455 K POE PCH CLK33M PCl OUT
ED—BCQE QKoM ClK PCIE 85D K POE PCl E_ CLK100M PCH P
ED—BCLE QL KI00M | ClK PCIE 85D K POE PCl E_CLK100M PCH N
CD—BCE QKIOOMTBT QK POE 85D K POE PCl E CLK100M TBT_ P
CD—BCE QKIOOMTBT QK POE 85D K POE PCl E_ CLK100M TBT_N
CO—BCE QKIOOM DOl CIK PCE 85D K POE PCH CLK96M DOT_P
CD—BCE QKIOOM DO QK POE 85D K POE PCH CLK96M DOT_N
ED—BCLE QLKI0OM SATA  PCIE 85D K POE PCH CLK100M SATA P
ED—BCLE_QLKI00M SATA  PCLE 85D K POE PCH CLK100M SATA N
CO—BCLE QKIOOM ENET  PCIE 85D CAKPOE PCl E_ CLK100M SD P
CO—PCLE_QLKIOOM ENET  PCIE_85D K POE PCl E_ CLK100M SD N
[CO—BCLE QLKI00M AP PCl E_85D K POE PCl E_ CLK100M AP_P
[O—BCLE QLKI00M AP PCl E_85D K POE PCl E_ CLK100M AP_N
= PCl E_85D AKPOE PCl E_CL KIOOM AP_CONN_P_ 34 71
= PCl E_85D K POE PCl E_CLK100M AP_CONN_N 4, 7
[O—BCLE G KI00M S2 ClK PCIE 85D K POE PCl E_ CL KIOOM CANMVERA P
CO—BCLE A KI0OM S2 ClK PCIE 85D K POE PCl E_ClL KI0O0OM _CAMERA N
o ClK PCIE 85D CAKPOE PCl E_ CLK100M CAMVERA C P 36 ar
= ClK PCIE 85D K POE PCl E_ CLK100M CAMERA C N 36 a7
ZD—PCLE_QLKI0OM EW ClK PCIE 85D K POE PCl E_ CLK100M SSD P
ClK PCIE 85D K POE PCl E_ CLK100M SSD N

11 35

PCH Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[Z>—BCH PM NET PCH 45S PCH SE PCH | NTRUDER L "
> —BCHL PM NET PCH 45S PCH SE PCH | NTVRVEN L n
[Z>—BCH PM NET PCH 45S PCH SE PCH DSWRIVEN 12
DB PM NET PCH 45S PCH SE PCH SRTCRST L n
PCH PM NET PCH 45S PCH SE PM RSMRST_L 12 66 71
PCH PM NET PCH 45S PCH SE PM SYSRST_L 1219 41 71
D> —BCHL PM NET PCH 45S PCH SE PM_PCH_PWROK 12 19 71 76
PCH PM NET PCH 45S PCH SE PM_PCH PWROK 1219 71 76
[Z>—BCH PM NET PCH 45S PCH SE PM_DSW PWRGD a7
D> —BCHL PM NET PCH 45S PCH SE PM _PCH_SYS PWRK 2 15 19 41 71
[=>—BCH PM NET PCH 45S PCH SE PM PWRBTN L 12 18 a1
PCH PM NET PCH 45S PCH_SE PM THRMIRIP L R ...
D —BCH PO E VAKE PCH 45S PCH SE PCl E WAKE L 12 34 36 71
[Z>—BCH PM NET PCH 45S PCH SE PCH RCI N L 14
[=»>—BCLE_2R SSD PCIE_85D PCE 2R PCl E_SSD D2R P<3..0> ;4
[=>—BCOE 2R SSD PCl E_85D PCE 2R PCl E SSD D2R N<3..0> .54
[=»>—BCLE R2D SSD PCl E_85D PCl E_R2D PClE SSD R2D C P<3..0> 1335
>—BCLE RD SSD PCl E_85D PCl E_R2D PCl E_SSD R2D _C N<3..0> 1335
= PCl E_85D PCl E_R2D PCl E_SSD R2D P<3..0>
[z 8 PCl E_85D PClE_R2D PCl E SSD R2D N<3..0>
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Menory Bus Constraints

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘G&:"
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
MEM 72D * =72_OHMDIFF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

VEM DATA2SELF * =2x_DI ELECTRI C| ? MVEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ?
VEM_DQS2OWNDATA * =2x_DI ELECTRI C| 2 VEM_DQS2OWNDATA  TOP, BOTTOM| =5x_DI ELECTRI C 2
MEM_CMD2CND * =2x_DI ELECTRI C| ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ?

MEM_CMD2CTRL * =2x_DI ELECTRI C| ? MEM CMD2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?

MEM_CTRL2CTRL * =2x_DI ELECTRI C| ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CLK2CLK * =4x_Dl ELECTRI C| ? MEM CLK2CLK| ToP, BOTTOM| =8x_DI ELECTRI C ?

MEM_20THERVEM * =4x_Dl ELECTRI C| ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ?

MEM _2PWR * =2x_DI ELECTRI C| ? MEM 2PWR | ToP, BOTTOM| =4x_DI ELECTRI C ?
MEM_2GND * =2x_DI ELECTRI C| ? MEM 2GND | Top, BOTTOM| =4x_DI ELECTRI C ?
MEM _20THER * =6x_DI ELECTRI C| ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Assi gnnent s

Bus Spaci ng G oup

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GiRULEisE.T
MEM_* _DATA_* * * MEM 20THER MEM A DQS 0 |MEM A _DATA 0 * IVEM_DQS2OAKDATA
MEM *_DQS_* * * MEM 20THER MEM A DQS_1 [MEM A DATA 1 * VEM DOS2OMKDATA
MEM_CMVD * * MEM 20THER MEM A _DQS_2 |MEM A_DATA_2 * IVEM_DQS2 OWKDATA
MEM_CTRL * * NEM_20THER MEM A DQS_3 [MEM A DATA 3 * VEM_DQS2OVINDATA
MEM CLK * * NEM_20THER MEM A DQS_4 |[VEM A DATA 4 * VEM_DQS2OVINDATA
MEM A DQS_5 [VEM A DATA 5 * VEM DQS2 OMDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\CLRULE7$ET MEM A DQS_6 [MEM A _DATA 6 * VEM DQS2 ON\DAT A
VEM * _DATA_* =SAVE * VEM DATA2SELF VEM A_DQS_7 |MEM_A_DATA_7 * IVEM_DQS2OWNDATA
MEM B_DQS_0 [MEM B_DATA 0 * VEM DQS2 OMDATA

MEM B_DQS_1 |MEM B_DATA 1 * VEM_DQS2 OWNDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DQS_2 |MEM _B_DATA 2 * NEm_Dqsgoj\j\bAﬁ;A
MEM_CMD MEM_CMD * VEM_CMVD2CVD MEM B_DQS_3 |MEM B_DATA_3 * IVEM_DQS2OANDATA
MEM VD MEM CTRL * NEM_ GVD2CTRL NMEM B_DQS_4 |VMEM B_DATA 4| *  |VEM DQS2OMDATA
MEM CTRL VEM_CTRL * VEM CTRL2CTRL | MEM B_DQS_5 |MEM B_DATA 5 * VEM DQS2OWNDATA
MEM CLK MEM CLK * [Memakea NEM B _DQS_6 [VEMLB_DATA 6|  *  |VEM DGS2OMDATA
MEM_* MEM_* * VEM_20THERVEM MEM B_DQS_7 [MEM B_DATA 7| *  |vEM.DQs2OMDATA

DDR3 ( Menory Down):
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair

DQS i ntra- pai

r matching should be within 0.127mm no inter-pair

DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj.
inter-pair matching should be within 0.508nm
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.

CLK intra- pai

A/ BA/ CMD si gnal s should be matched within [ CLK-2.54mi]
spacing is 4x dielectric,
fromdie pad to first DRAM device is 139. 7nm nex,
SFF Platform DG Menory Down
not yet provided)

DQ DQS/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Doubl e checked with Doc#486985 Chief River
SOURCE: Need to re-confirm CRW DG f or

r matching should be within 0.127mm

Menory to Power Spacing

menory down (Intel

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR DEFAULT

Menory

to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

MEM 2GND

CLK is 5x dielectric.

mat chi ng requirenent.

to [ CLK+2.54m] of CLK pairs.

to |l ast DRAM device is 194.31nm nmax.
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7 23 27

7 24 27

7 23 27

7 24 27

7 23 27

7 24 27

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 23 24

7 25 27

7 25 27

7 26 27

7 26 27

7 25 27

7 26 27

7 25 27

7 26 27

7 25 27

7 26 27

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26

7 25 26
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NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QKO MEM 72D MEM O K MEM A CLK P<0>
O MEMA CLKO MEM 72D MEM O K NMEM A _CLK N<O>
D MEM A QLK1 MEM 72D MEM C1 K MEM A CLK P<1>
> MEM A QLK1 MEM 72D MEM O K MEM A CLK N<1>
O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0>
> MEM A CNTL1 MEM 40S MEM CTRI MEM A_CKE<1>
> MEM A CNTLO MEM 40S MEM CTRI MEM A_CS L<0>
D MEMA_CNTL1 MEM 40S MEM CTRI MEM A _CS L<1>
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0>
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A _ODT<1>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 40S MEM CMVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD NMEM A CAS L
O MEMA D MEM 40S MEM CNVD MEM A VE L
O MEM A DATA O VEM 45S MEM A_DATA O MVEM A_DQ<7. . 0>
O MEM A _DATA 1 VEM 45S MEM A_DATA_1 MEM A_DQ<15. . 8>
O MEMA DATA 2 VEM 45S MEM A_DATA 2 NMEM A DQ<23. . 16>
O MEMA DATA 3 MEM 45S MEM A_DATA 3 NMEM A DQ<31. . 24>
O MEMA DATA 4 MEM 45S MEM A _DATA 4 MEM A DQ<39. . 32>
O MEMADATAS MEM 45S NEM A_DATA_5 MEM A _DQ<47. . 40>
O MEMA DATA 6 MEM 45S MEM A _DATA 6 MEM A _DQ<55. . 48>
[T MEM A DATA 7 MEM 45S MEM A_DATA_7. NMEM A _DQ<63. . 56>
o MVEM A_DCS( MEM 85D MEM A _DQS 0 MEM A_DQS_P<0>
LA MEM 85D MEM A _DQS_Q MEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DS MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1>
O MEMA DQS2 MEM 85D MEM A _DQS 2 MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM A _DQS 2 MEM A _DOS_N<2>
O—MEMA_DOS3 MEM 85D MEM A _DQS_3 MEM A_DQS_P<3>
CoO—MEMA_DOS3 MEM 85D MEM A DQS 3 MEM A DQS N<3>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA DQs4 MEM 85D MEM A _DQS 4 MEM A_DOS_N<4>
CO—MEMLA_DOSS MEM 85D MEM A DQS_5 MEM A_DQS_P<5>
O MEM A DXSS MEM 85D MEM A DQS_5 MEM A_DOS_N<5>
oD MEMLA_DQS6 MEM 85D MEM A DQS 6 MEM A DQS P<6>
D> MEMLA_DOS6 MEM 85D MEM A DQS 6 MEM A DQS N<6>
> MEM A DOS7 MEM 85D MEM A DQS 7 MVEM A_DQS_P<7>
> MEM A DQS7 MEM 85D MEM A DQS 7 MEM A _DOS_N<7>
O MEMEB QKO MEM 72D MEM O K MEM B _CLK P<0>
O MEMB QKO MEM 72D MEM O K NMVEM B_CLK N<O>
> MEMB OKI MEM 72D MEM O K MVEM B_CLK P<1>
MEM B C1 K1 MEM 72D MEM O K MVEM B_CLK N<1>
O MEMB ONTILO MEM 40S MEM CTRI MEM B_CKE<0>
T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1>
> MEM B ONTLO MEM 40S MEM CTRI MEM B_CS L<0>
[ MEM B CNTL1 MEM 40S MEM CTRI MEM B_CS L<1>
> MEMB CNTLO MEM 40S MEM CTRI MEM B_ODT<0>
O MEMB CNTL1 MEM 40S MEM CTRI MEM B_ODT<1>
D MEM B QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD MVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B VE L
O MEM B DATA O MEM 45S NEM B_DATA_Q MEM B_DQ<7. . 0>
O MEM.B_DATA 1 VEM 45S MEM B_DATA_1 MVEM B_DQ<15. . 8>
O MEM B DATA 2 MEM 45S MEM B_DATA 2 NMEM B_DQ<23. . 16>
O MEM B DATA 3 MEM 45S MEM B DATA 3 MEM B_DQ<31. . 24>
O MEM B DATA 4 MEM 45S MEM B DATA 4 MEM B_DQ<39. . 32>
O MEMB DATAS MEM 45S NEM B_DATA 5 MEM B_DQ<47. . 40>
O MEM B DATA 6 VEM 45S MEM B_DATA_6 NMEM B_DQ<55. . 48>
O MEM B DATA 7 MEM 45S MEM B_DATA_7 NMVEM B_DQ<63. . 56>
CoO—MEMLB_DQS0 MEM 85D MEM B _DQS_Q MEM B_DQS_P<0>
CO—MEMLB_DQS0 MEM 85D MEM B DQS 0 MEM B_DQS N<O>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DOS N<1>
OO MEMEB DOS2 MEM 85D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B DQs2 MEM 85D MEM B DQS 2 MEM B_DQOS N<2>
CoO—MEMB_DQS3 MEM 85D MEM B _DQS_3 MEM B_DQS_P<3>
CoO—MEMB DOS3 MEM 85D MEM B DQS 3 VEM B_DQS_N<3>
LB MEM 85D MEM B DQS_4 MEM B_DQS_P<4>
MEM 85D MEM B DQS_4 MEM B_DOS _N<4>
MEM 85D MEM B DQS_5 MEM B_DQS_P<5>
MEM 85D MEM B DQS_5 MEM B_DQS _N<5>
MEM 85D MEM B DQS_6 MEM B_DQS_P<6>
MEM 85D MEM B DQS_6 MEM B_DQOS _N<6>
MEM 85D MEM B _DQS_7 MEM B_DQS_P<7>
MEM 85D MEM B DQS 7 NVEM B_DQOS N<7>
D NMVEM PVR PPOV75 _S3 MEM VREFDQ A 2 23 24 70 74
ey MEM PVR PPOV75_S3_MEM VREFCA A 22 23 24 70 74
D MEM PR PP1V35_S3_MEM
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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
I O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31 72
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1.. 0> 28 3
N - - _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> a
TBT_SPI _45S =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = TRT A FoD TRTOP AeD TRTop R2D TBT A R2D N2l _ 0> -
p— — DP_A_LSX_M DP_85D DI SPLAYPORT DP_TBTPA M._C P<1> 28 31
Cl NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ :D N DB 850 o SPLAYBORT DP TBTPA M. C N<1> o
TBT_SPI * =2x_DI ELECTRI C ? O AlsXM DP_85D DI SPI AYPORT DP_TBTPA M__P<1> a1
D—RAlsXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> a1
Thunder bol t/ DP Connector Signal Constraints e e_ssn popppoRr DB A LSX M. Pel> .
I OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D2 IBTPA 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—P_TEPAM D2_A50 oiseLavecer | DP TBTPA MG N<3> i
D DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 2
[T DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
O IBLA R0 TBIDP 85D TBIDP PR TBT_A D2R C P<0> 2
[OO—IBLA R0 TBIDP_85D TBIDP_ PR TBT_A _D2R C N<O> a1
. . . s . O—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 31
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _T8T_a om0 ——— e TBT A D2R N<O> o
. D —IBL A 2R TBIDP_85D. TBIDP_PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints CD—IBLA_ 2RI TRTDP_85D IBTDP_[2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER ALLON 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;Z" E TRT*A*WR-I TRTr)p*RRD TRTr)p*D?R TBT A D2R P<1> 26 %1 72
_RULE_ ON LAYER? il CD—IBL_A 2RI TBIDP_85D TBIDP_ 2R TBT A D2R N<1> 28 31 72
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 IBL A 2RI TBIDP 85D TBIDP 2R TBT_A D2R1_AUXDDC P a
—— —— O IBL A 2RI TBIDP_85D. TBIDP_PR TBT_A D2R1_AUXDDC N a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P o o1
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? [CO—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 s
- = I - : = _ O IBL A AUXCH DP_85D DP_TBTPA_AUXCH N a1
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
CD—IELE RD TBIDP_85D. TBIDP_R2D. TBT B R2D C P<1..0> o
S ED—IELE 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
- b C»—IBL_B R2D TBIDP_85D IBIDP_R2D TBT B R2D P<1..0> 2
TBTDP_* =SAMVE * TBTDP_2SAMVE D IBL B 2D TBIDP_ 85D TBIDP_R2D TBT B R2D N<1..0> a2
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX > P_BISX M DP_85D DI SPLAYPORT DP_TBTPB_ M._C P<i1> 2 52
N N N S DB Lsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<1> 28 32
TBTDR. TBTDP_20THER > B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M__P<1> 32
>R B Lsx M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
DB Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
DB Llsx M DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
[»—DE_IETPE_M DP_85D DI SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRTIPR M DP_85D DI SPL AYPORT DP_TBTPB_M._C N<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
>—DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB_ M. N<3> a2 Only used on dual -port hosts.
= IEL_B D2R0 TBIDP 85D TBIDP PR TBT_B D2R C P<0> 32 _—
»—1BL B 2R0 TBIDP_85D TBIDP_ 2R TBT B D2R C N<O> 32
[ IEI_B 2RO TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
= IELB 2RO TBIDP 85D TBIDP PR TBT_B D2R N<O> 26 32
D IEL B 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C P<1> 2
=>—IEL_B& 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C N<1> 2
= IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 28 a2
> IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R N<1> 26 32
= IEL_B& 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC N 32
E>—IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 26 32
= IEL B AUXCH DP_85D DP_TBTPB_AUXCH C N 26 32
= —IEL_B AUXCH DP_85D DP_TBTPB_AUXCH P 32
TIBT_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
i 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
[ DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
OO—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 28
_SPI_| TBT_SPI_45S | TBT SPI TBT_SPI _MOSI 28
TBT_SPI_M SO TBT_SPI_45S | TBT_SPI TBT_SPI _M SO 28
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 20
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
ampn= -
Thunderbolt Constraints
CS Appl e | nc. SCH_NUM>
®
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MPI Interface Constraints

Properties

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-
M PI_85D * =85_0ML DI FF =85_OHM DI FF =85_CHM DI FF =85_OHW DI FF =85_OHM DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve GHT
M PI _20THER * =4X_DI ELECTRI C 2 M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C 2
M Pl _2CLK - =6X_DI ELECTRI C 2 M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C 2
M PI CLK_20THER - =7X_DI ELECTRI C 2 M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C 2

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2CLK
CLK_M PI * * M Pl CLK_20THER

Menory Bus Constraints

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
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
S2_MEM 85D * =85_OHM.DIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CVD2CMD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =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_Dl 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

Menory

Bus Spaci ng Group Assignnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2_MEM O K NVEM CAM CLK P 36 37
O—S2 MEM K S2_MEM 85D S2_MEM QLK VEM CAM CLK_N 36 37
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM CKE 36 37
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L 36 37
m S2_NEM 45S S2_MEM CTRI NVEM CAM ODT -
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 36 37
>—S2_MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L 36 37
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD MEM CAM VE L 36 a7
OS2 MEM D S2_NEM 45S S2_NEM CVD VEM CAM BA<O> 36 37
OS2 MEM QD S2_MEM 45S S2_NEM CMD MEM CAM BA<1> 36 a7
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM _CAM BA<2> 36 37
[>—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS_P<0> 36 37
CO—S2_MEM DQS0 S2_NEM 85D S2_NMEM DQS0 MEM _CAM DOS N<O> 6 37
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1> 36 37
[>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> 36 37
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO> 36 37
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divk1> 36 37
S22 MEM A S2_NEM 45S S2_NEM CVD NMVEM CAM A<14.. 0> 36 37
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DQ<7..0> 36 37
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 36 37
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 36 37
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 36 37
[ M Pl_85D M Pl _DATA M Pl _DATA _CONN_P 77
= M Pl_85D M Pl _DATA M Pl _DATA CONN_N U
> MPLaK s M Pl_85D K MPI MPl_CKP 36 37
> MPL_ QK s M Pl_85D K MPI MPl_CLK N 36 37
] M Pl_85D K MPI M Pl _CLK CONN_P U
By M Pl_85D K MPI M Pl _CLK _CONN_N U
S2_NEM PR PP1V35_CAM 36 37
o S2_NEM PR PPOV675_CAM VREF 36 37
[ S2_NEM PR PPOV675_MEM CAM VREFCA 3
= S2_MEM PR PPOV675_NMEM CAM VREFDQ a7

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
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_MEM DATA* =SAME * S2_DATA2SELF -

s vevow | Svewan | | woemes| MEMDry to Power Spacing
52 ’\/EM O\/D 52 ’\/EM CTRI_ * s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL * S2_CTRL2CTRL S2_MEM PVWR | S2_MEM - S2MEM 2PViR4
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM PVR DEFALLT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

SYNC MASTER=SI DLE J45

"7 Canmera Constraints

SYNC DATE=12/10/ 201
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SMC SMBus Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
| SMB 455 1l SvB | 2
> SMC 2 _S3 | SMB_45S SMB SMBUS SMC 2_S3_SDA
> SMC 1 S0 | SMB_45S SMB SMBUS _SMC 1 SO_SCL
> SMC 1_S0 lsveass  [sve | SMBUS SMC 1 SO_SDA
> SMC 0 S0 | SMB_45S SMB SMBUS_SMC O0_SO_SCL
> SMC 0 S0 | SMB_45S SMB SMBUS_SMC 0O_SO_SDA
CO—SMBUS SMC 5_sal SMB_45S SMB SMBUS SMC 5_g3_SCL
US_SMC 5_SDA SMB_45S SVB SMBUS_SMC 5_G3_SDA
CO—SMBUS SMC. 3 SQl SMB_45S SVB NC _SMBUS _SMC 3_SCL
CO—SMBUS_SMC.3_SDA SMB_45S SMVB NC SMBUS _SMC 3_SDA
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TOl_DI EEPAIR CHGR CsI _P
[ 1TOl DI EEPAIR CHGR CSlI _N
[CO—CHER CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

39 41 24 71
30 41 24 71

41 a4 a8

41 24 a8

37 41 44 48 71
37 41 44 48 71
41 44 56 57 71
41 44 56 57 71
a1 a3

a1 43

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

TTILE

SMC Constraints

d} Appl e I nc.
®
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7

6

5

3

J15 Specific Net Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA#"
Sense_1Ta1_508 i araR =s0_arv se =s0_arv se =s0_ar se 11 DiFFPAIR 11 DiFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
THERM 1T01_50S oA R 50_HM SE 50_oHM SE s50_HM SE -1 1_DiFFPAIR oA R [Z>—SENSE DI FEPAIR THERM 1TOl_45S THERM | SNS_CPUDDR P P
e e FE— . Ep—seseneean | T ess T LSNG CRUDDR N -
- - - - = THERM 1TOl_45S TerM | I SNS CPU DDR R P a
AU ot P SioreaR 01w 01w 10 M 0.1 m 0.1 m = THERM 1TOQl_45S TeHERM | I SNS _CPU DDR R N p
[O—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455_CPUVRI SNSL i araR =45 am s 45 am s 45 am s 0.2 m 0.2 m [ _SENSE D EEPAIR THERM 1TOL 455 Tremy | CPUTHVENS D2 N )
THERM 1T01_455S i1 oeaR —a5_o SE —a5_o SE —a5_o SE -1 1_DiFFPAIR oA R [>—SENSE DI EEPAIR THERM 1TOl_45S THERM I SNS LCD PANEL_P P
> —SENSE_DI EEPAIR THERM 1TOl_45S THERM I SNS LCD PANEL_N P
sense_1Ta1_ass araR a5_oase —a5_oase -a5_oase 11 DFFPAIR 11 DFFPAIR [ _SENSE DI FEPALR THERM 1TOL 455 ey | DDR3THVENS DL P .
[ —SENSE DI EEPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N s
_ I [O—SENSE DI EEPAIR THERM 1TOL_45S THERM | FI NTHVBNS D P .
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 [O—SENSE DI EEPAIR THERM 1TOl_45S THERM FI NTHVMSNS D N s
SENSE =2X_DI ELECTRI C 2 cPu_cow @ G\D,P?NM’ o
TR ox o ELECTRI G B Py voosense @0 corm [O—SENSE_DIFEPAIR SENSE_1TQl_45S sense | I SNS 1V35_MEM P 6
[O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS_1Vv35_MEM N a6
nee it ’ D SENSE_1TQl_45S sense | I SNS 1V35_MEM R P s
_ = SENSE_1TOQl_45S SENSE I SNS_1V35_MEM R N 6
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i Dmim EEPALR QFI\BF71 101 74§§ SENSE I S'\ls AI RPG?T P
a0 R B NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [CO—SENSE_DI EEPALR SENSE_1TQl_45S sEnse | | SNS Al RPORT_N
= D SENSE_1TOQl_45S SENSE | SNS_AI RPORT R P a
areme o coram D SENSE_1TQI_45S sense | I SNS AILRPORT R N w
_ @0 PO — [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE | SNS_LCDBKLT_ N il
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = [ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE I SNS LCDBKLT P Y-
»H o Sat @0 Few
@0 Few 0.20 W 1000 =
_ e a0 @0 Few
R P2 0.20 W 1000 -
axraE sa_poneR R P2
S8_POVER saTA f— [ —SENSE DI EEPAIR SENSE_1TQ1_45S SENSE | Si HS OTHERSV_P s
= [ —SENSE DI EFPAIR SENSE_1TQLl_45S SENSE | Si HS OTHERS5V_N P
e Se_Pover PUR P2 [ED>—SENSE_DI EEPALR SENSE_1TQL_45S sEnsE | I SNS HS OTHER3V3_P s
[E—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHER3V3_N a5
[CO—SENSE_DIFEPAIR SENSE_1TQl_45S SENSE I SNS HS COVPUTI NG P a5
I [O—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | HS COVPUTI NG N a5
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * 0.09 WM 100 M L o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
< -
NEO/'\E/IFT??D%D OVERRI DE OVERRI DE OVERRI DE 0 oggal D't\;ﬂ\/l lg/gm!\gel_ OVERRI DE OVERRI DE [ — SENSE_1TOL 455 SENSE CPUVR | SNS P a6
MEM 37S * 0.09 MM 100 ML ’ (=" s samams s (CPUVRLLSNS N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
*
NEOJ'\EAF;Q,SDED OVERR! DE OVERR! DE OVERR! DE 0.02% Dléﬂ\/l lg/%m!\gEL OVERR! DE OVERR! DE [E—SENSE_DI EEPAI R THERM 1TOl_45S TeerM | PIVO5_GPU_PEX | OVDD_SNS P
PCI E 85D * 0.09 MM 10 MM - [ED—SENSE_DI FEPAIR THERM 1TOl_45S THERM | PIVOS5_GPU PEX | OVDD _SNS N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D, NSE_DI EEPAL R [THERM 455 _CPUVRI SNS1 THERM gm : ggi Z 46 59
i [»—SENSE_DIEEPALR  THERM 455 CPUVRI SNS1 THERM 46 59
usB_8sD ToP 0.1 W™ S00 ML R NSE DI FEPAI R ITHERM 45S CPUVRI SNS1 THERM | CPUVR | SNS2_P. 46 59
CPU_27P4S BOTTOM 0.23 MM 100 ML [ SENSE DIEEPAIR  [THERM 455 CPUVRI SNSI THERM | CPUVR | SNS2 N 46 59
| THERM 45S_CPUVRI SNS; TeERM | CPUVR | SNS3_P 16 59
USB3_85D Top 0.1 MM 500 ML I D NSE_DI FEPAI R | THERM 45S CPUVRI SNS: THERM | CPUVR | SNS3_ N 46 50
USB3_85D 1 SL10 0. 075 WM 0. 090 MV [ —SENSE_DI FEPAIR THERM 1TOL_45S THERM | CPUVR ISUM R P .
DP 85D 1 SL9 0.075 MM 0.090 MM [ —SENSE_DI EEPAIR THERM 1TOl_45S TeERM | CPUVR | SUM R N P
PCl E_85D 1 SL10 0.075 MM 0.090 WM
[5»>—SENSE_DI FEPALR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_P o1
—> NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N o1
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI m7R¢E75Ef
1TOL_DI FFPAI R * 1:1_DIFFPAIR [ —SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 1
[ —SENSE_DI EEPAIR THERM 1TOl_45S THERM GEXI WP_I SNS1_ N o1
[D®>—AUDLQ DI EEPALR AUDL ODI EE Ao | ISNS TBT N a6
[>—AUDLQ DI EEPALR AUDL ODI EE Ao | ISNS TBT P a6
= AUDI ODI EE amio | ISNS TBT R N w©
— AUDI ODI EE apio| ISNS TBT R P 16
[ —SENSE_DI EEPAI R THERM 1TOl_45S THERM | SNS_SSD P P
= THERM 1TQl_45S THERM I SNS_SSD_N a6
[ZD—SENSE_DI EEPAI R THERM 1TOl_45S THERM ISNS SSD R P P
[ THERM 1TOl_45S THERM I SNS_SSD R N 2
[E—SENSE_DI EEPAIR THERM 1TOl_45S THERM | P1VO5S0_CS P 62
= THERM 1TOl_45S THERM P1VO5S0_CS N o2
[=D—SENSE_DI EEPAIR THERM 1TOl_45S TeERM | P1VO5S0_SENSE P 62
= THERM 1TOl_45S TeERM | P1VO5S0_SENSE_ N 62
[=>—SENSE_DI EEPAIR THERM 1TOl_45S THERM | TBT _THERMD P 28
PETy THERM 1TOl_45S THERM | TBT _THERMVD N 48
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHER CSI R P -
= AUDI ODI EE AUDI O CHGR CSI_ R N o
[=>—AUDLQ DI FEPALR AUDI ODI EE. AUDI O CHGR CSO R P -
= AUDI ODI EE AUDI O CHGR CSO R N o
[ED—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS S2 P
-_DI FEPAI R SENSE_1TOQl_45S sense | I SNS _S2 N
[ —SENSE_DI EEPAIR SENSE_1TQl_45S SENSE ISNS S2 R P P
[ED—SENSE DI EEPAIR SENSE_1TQLl_45S SENSE ISNS S2 R N P

J15 Specific Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

sPACI NG l

= AUDI QDI EE. AUDI O AUD_SPKRAMP_RSUBI N P 5
= AUDI QDI EE AUDIL O AUD SPKRAMP_RSUBIN N
D AUDI QDI EE AUDIL O AUD SPKRAMP LSUBIN P
D AUDI QDI EE AUDIL O AUD SPKRAMP LSUBIN N
[z AUDI ODI EE AUDLO RSUBI N P -
AUDI ODI EE AUDLO RSUBI N_N -
= AUDI CDI EE AUDI O LSUBI N P -
= AUDI CDI EE AUDI O LSUBI N N -
[O—AUDIO DIEEPAIR AUDI QDI EE AUDIL O AUD L2 R P 1 53
[O—ALDLQ DI FEPAIR AUDI QDI EE AUDIL O AUD LC2 R N 1 53
[O—ALDLQ DI FEPAIR AUDI QDI EE AUDIL O AUD L2 L P 1 53
[O—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 LN 51 53
D AUDI QDI EE AUDIL O AUD_SPKRAMP_RI N P s
D AUDI QDI EE AUDIL O AUD_SPKRAMP_RI N N s
D AUDI QDI EE AUDIL O AUD _SPKRAMP LI N P s
D AUDI QDI EE AUDIL O AUD_SPKRAMP_ LI N N s
s AUDI ODI EE AUDI O SPKRAMP_RI N P .
AUDI QDI EE AUDIL O SPKRAMP_RI N N s
[ AUDI ODI EE AUDI O SPKRAMP_LIN P .
= AUDI ODI EE AUDI O SPKRAMP_LI N N .
[=®—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN SL_OUT P
[=»—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N
AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN_SR_OQUT_P
[=®—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT_N
[O—ALDLQ DI FEPAIR DI EEPAI R AUDIL O SPKRCONN L_QUT P
[—ALDLQ DI FEPAIR DI EEPAI R AUDI O SPKRCONN L_OUT N
[O—ALDLQ DI FEPAIR DI EEPAI R AUDIL O SPKRCONN R QUT P
[O—ALDLQ DI FEPAIR DI EEPAI R AUDI O SPKRCONN R OUT_N
= AUDL Q DI EEPAI R DI EFPAI R AUDI O AUD MC INL R P
[ED—ALDL Q DI FEPALR DI EEPAI R AUDI O AUD MC IN1I R N
AUDI O DI EEPAIR DI EEPALR AUDL O CODEC HS M C P 51
[—AUDLO DI EEPALR DI EEPAI R AUDI O CODEC HS M C N o
[E»—AUDLQ DI FEPALR DI EEPAI R AUDI O AUD MC INL L P
DI EEPAI R AUDI O AUD MC INI_L_N
= DI EEPAI R AUDIL O AUD HS M C P 54 55
e DI EEPAI R AUDIL O AUD HS M C N 4 55
m DI EEPALR AUDI O HS MC P 1 54
= DI EEPAI R AUDIL O HS MC N 1 54
DI EFPAI R AUDI O AUD CONN HS M C P
DI EFPAI R AUDI O AUD CONN HS M C N
[—AUDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB R P 1 53
AUDI O DI FEPAI R AUDI QDI EE AUDIL O AUD LGB R N 1 53
[E>—AUDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB L_P 1 53
[E—ALDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB L_N 1 53
[ SB_PONER PP3V3_S5
i SB_PONER PP3V3_S0
D SB_POWFR PP1V35_S3RS0_CPUDDR
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Proj ect Specific Constraints
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®

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF AP I NC.

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
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