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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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DESCRI PTI ON OF REVI SI ON

DATE]

[<REV>| <ECN>

(.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 " 03/ 15/ 2013
2 BOM Confi guration 115 me 43 SMC Proj ect Support NG 045
- 3 i " 107 31/ 2012 53 - 11726/ 2012
3 BOM Confi guration 15 MB 44 SMBus Connecti ons cHanG J45
- 7 10/ 31/ 2012 54 N N 12/ 21/ 2012
4 PD Parts 15 me 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 M8
- 9 12/ 18/ 2012 61 10/ 31/ 2012
9 CPU Ground 315_ReFERENCE 50 SPI__ROM / LPC+SPI_Conn. 15 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 as5
- 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 M8
16 12/ 18/ 2012 71 10/ 31/ 2012
16 PCH G ounds J15_ReFERENCE 57 PBus Supply & Battery Charger 15 me
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 M 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
22 107 31/ 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 M 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 M 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 M8
30 i 01/ 14/ 2013 104 - X 10731/ 2012
30 Thunder bol t Mbbi | e Support T20_RR 71 Functi onal 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 11/ 16/ 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 M 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 SsMC cranG J45

ALI ASES RESOLVED

Schematic / PCB #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051- 0456 1 SCHEM MB, J45 SCH CRI TI CAL
820- 3662 1 PCBF, M_B, J45 PCB CRI TI CAL
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1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%.
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.

(.csa)

Page

Contents

SCHEM,MLB,J45

DVT 8/6/2013

Date

Sync

Page

(.csa)

Contents

Date

Sync

REV ECN

DESCRIPTION OF REVISION

1 MASTER 51 11/12/2012
1 Table of Contents WASTER 42 SMC Shared Support CHANG_345
2 ~ ~ 1072572012 52 _ 0371572013
2 BOM Configuration 15_me 43 SMC Project Support CHANG_45
/317 726/
3 °  BOM Configuration 15 w8 e 44 *  SMBus Connections s sas
/317 /217
4 * PD Parts 515 wis e 45 B High Side Voltage and Current Sensing s sas
/187 /157
5 °  CPU DMI/PEG/FDI/RSVD s seremence 46 *  Load Side Voltage and Current Sensing s sas
/18/: /217
6 °  CPU Clock/Misc/JTAG/CFG s seremence 47 *  Debug Sensors s sas
/187 726/
7 " CPU DDR3 Interfaces s seremence 48 *  Thermal Sensors s sas
8 °  CPU Power s serenence 49 *  Fan Connectors 15 M8 sz
9 12/18/2012 61 10/31/2012
9 CPU Ground 15_ReFERENCE 50 SP1_ROM / LPC+SP1 Conn. 15 s
10 ~ 1271872012 62 0773072013
10 CPU Decoupling 15_REFERENCE 51 AUDI0:CODEC, ANALOG 30€_345
11 12/18/2012 63 07/30/2013
11 PCH RTC/HDA/JTAG/SATA/CLK J15_REFERENCE 52 AUDI0:CODEC, DIGITAL J0e_345
12 12/18/2012 64 07/30/2013
12 PCH DMI/FDI/PM/GFX/PCI J15_REFERENCE 53 AUDIO: SPEAKER AMP JOE_J45
13 12/18/2012 65 07/30/2013
13 PCH PCI-E/USB J15_REFERENCE 54 AUDI0: JACK J0e_345
14 12/18/2012 66 07/30/2013
14 PCH GP10/MISC/NCTF J15_REFERENCE 55 AUDIO: JACK TRANSLATORS J0e_345
15 12/18/2012 70 10/31/2012
15 PCH Power J15_REFERENCE 56 DC-In & Battery Connectors 15,8
16 12/18/2012 71 10/31/2012
16 PCH Grounds 315 REFERENCE 57 PBus Supply & Battery Charger 515 wis
17 " PCH DECOUPLING ez 58 ” CPU VR12.5 VCC Regulator IC s
J15_REFERENCE - egulator J15_MLB
18 *  CPU & PCH XDP s 59 " CPU VR12.5 VCC PO\QA]/er Stage s
19 _ — 1271872012 74 - g — 1073172012
19 Chipset Support 15_ReFERENCE 60 1.35V DDR3L SUPPLY 15 w8
20 _ _ 0171472013 75 1073172012
20 Project Chipset Support 315_REFERENCE 61 5V / 3.3V Power Supply 15_me
21 12/18/2012 76 10/31/2012
21 CPU Memory S3 Support 15_ReFERENCE 62 1VO5V POWER SUPPLY 15 uie
22 1073172012 77 _ _ 0671372013
J15_MLB ac 1 river CLEAN_MLB_KEPLER
22 DDR3 VREF MARGINING 63 LCD/KBD Backlight D
/317 /317
23 “  DDR3 SDRAM Bank A (1 OF 2) 15,8 oo 64 " Misc Power Supplies 15,8 o
24 10/31/2012 80 10/31/2012
24 DDR3 SDRAM Bank A (2 OF 2) 15,8 65 Power FETs 15,8
25 10/31/2012 81 03/15/2013
25 DDR3 SDRAM Bank B (1 OF 2) 15,8 66 Power Control 1/ENABLE crane_das
/317 /317
26 “  DDR3 SDRAM Bank B (2 OF 2) 15,8 e 67 ” eDP Display Connector 15,8 oo
27 ~ ~ 1073172012 95 1073172012
27 DDR3 Termination 15 w8 68 RI0 Connectors 15 w8
28 0171472013 100 ~ 1673172012
28 Thunderbolt Host (1 of 2) T20_RR 69 Power Aliases 15_me
29 29 Thunderbolt Host (2 of 2) 0171472013 70 102 Si 1 Ali 1073172012
underbo os o igna iases
30 ~ i 0171472013 104 g ~ ~ — 1073172012
30 Thunderbolt Mobile Support T20_RR 71 Functional Test Points 2158
32 12/18/2012 105 10/31/2012
31 Thunderbolt Connector A 315_REFERENCE 72 NC & No Test 2158
33 1271872012 110 . 1271072012
32 Thunderbolt Connector B J15_REFERENCE 73 PCB Rule Definitions SIDLE_J45
33 > DDC Crossbar 15 perenence 74 " CPU Constraints siowe sas
35 1073172012 112 _ 1271072012
34 X29C CONNECTOR 15 e 75 PCH Constraints 1 StoLe_vas
35 *  ssD Connector e Wus ke 76 " PCH Constraints 2 siowe sas
36 *  camera 1 of 2 cLemns kepien 77 " Memory Constraints siowe sas
37 “  camera 2 of 2 cLemns kepien 78 " Thunderbolt Constraints siowe sas
38 * USB_3.0 CONNECTORS 215_me sz 79 ""®  camera Constraints siowe sas
48 03/15/2013 117 _ 1271072012
39 KEYBOARD/TRACKPAD (1 OF 2) crane_das 80 SMC Constraints StoLe_Jas
40 *  KEYBOARD/TRACKPAD (2 OF 2) s sas 81 ™ Project Specific Constraints siowe sas
41 * smec oo

LAST_MODIFIED=Tue Aug 6 17:09:28 2013

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-0456 1 SCHEM,MLB, J45 SCH CRITICAL
820-3662 1 PCBF,MLB, J45 PCB CRITICAL
DRAWING
REERET kB aREY

ALTASES RESOLVED

Schematic /7 PCB #’s

[<REV>] <ECN> <ECO_DESCRIPTION>
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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, M_B, BETTER, 8G HYN, J45 BASE_BOMI DEVEL_BOM CPU_GRW BETTER, RAM HYN X_1600_S J45_COMMN ALTERNATE, COVMMON, 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_COVMONL CPUMEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, CPUPEG: X16, S2_PWR: SO

630- 4828 PCBA. MLB, BETTER, 8G ELP, 145 ASE. B0V DEVEL_BOVI OPU Gt BETTER, RAWI ELP DA 10005 J45_COMVON2 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

D 639- 4834 PCBA, MLB, BETTER, 8G M C, J45 BASE_BOM DEVEL_B0M CPU_GRW BETTER, RAM M CRON_1600._5 J45_PROGPARTS SME_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 CPLLCRW 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_CCONN, 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 ORI 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 oo P . 2. 3, 470t 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. FoaRoD 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. 200m a0 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 T Sorven 4011 DOrOL. 1600, G 968 LB U4000 ORI T1 CAL
33350667 16 1 C, SDRAM 4GBI T, DDRSL- 1600, HUMA, 78P FBGA CRI TI CAL HYNI X_1600_S
33350624 16 | C, SDRAM DDR3- 1600, 512MX8, 78FBGA, C- DI E. SAVBUNG CRI TI CAL SAMSUNG_1600_S
333S0703 16 |G, SDRAM 4GB T, DORAL- 1600, F DI E, RS, 78P CRI Tl CAL ELPI DA _1600_S

C 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, HUMA, 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
33350660 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, RAMCFQG2: H, RAMCFGL: H, RAMCFQ0: L
M CRON_1600_S, RAMCFG3: L, RAMCF®&: H, RAMCFGL: H, RAMCFQ0: H
HYNI X_1600, RAMCFG3: H, RAMCF&2: L, RAMCFG1: L, RAMCFQO: L
SAMSUNG_1600, RAMCFG3: H, RAMCF®2: L, RAMCFGL: L, RAMCFGD: 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

ELPI DA_1600, RAMCFG3: H, RAMCF&2: L, RAMCFGL: H, RAMCFQO: L o —

COVWON DEVEL BOM
A PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON SN SN N SN NI =S IO
685- 0067 1 345 M.B BASE BOM BASE CRI TI CAL BASE_BOM TTILE - -
985- 0045 1 345 M.B DEVEL BOM DEVEL CRI Tl CAL DEVEL_BOM BO\A Co nf I g ur _’m v_ -
d} Appl e I nc. S_NUM> D
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Programmabl es - All builds
33580915 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
D
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
34183741 1 1 C, SMC- A3, SCPL, EXT, VXXXX, PVT, J15 U5000 CRI TI CAL SMC_PROG: PVT
EFI ROM
33550807 1 IC.SPI SRL 50MHZ FLASH, 64MBI T, 8SCP, FUSE=1 u6100 CRI Tl CAL [BOOTROM BLANK: MACRONI
33550812 1 I G SPI SR 50MHZ, FLASH, 64MBI T, SO C8 u6100 CRI Tl 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
C 341S3811 1 1 C, EFI ROM V0Oxx) PROTO 2, J45 U6100 CRI TI CAL | BOOTROM PROG PROTCR
34183890 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 oyntec alt to Vishay
376S1080 | 376S0820 ALL Diodes alt to On Semi
15580667 | 15550583 ALL Panasoni ¢ 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
138S0681 | 13850638 ALL Taiyo Yuden alt to Samsung
128S0371 | 128S0376 ALL Kemet alt to Sanyo
33380629 | 33380703 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 Rohmalt to Vishay
138S0732 | 138S0715 ALL Rohmalt to Vishay
128S0364 | 12850264 ALL Kemet alt to Sanyo
33380704 | 333S0700 ALL ELPIDA to HYNI X U4000
31150649 | 311S0541 ALL ONalt to Toshiba (U203¢, U7001)

SYNC VASTER=J15 M.B

SYNC DATE=10/31/ 201

TTILE

BOM Confi gurati on

d} Appl e I nc.
®
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SH0431
POGO- 2. 30D-5. 5H SM LOW FORCE

1

SH0434
POGO- 2. 30D-5. 5H- SM LOW FORCE

SHO0440
2.90D1. 21 D- 1. 35H SM

1

SH0442
2.90D1. 21 D- 1. 35H SM

1

SHLD-J44-M.B SHLD- J45- CAN- FENCE1- MDP  SHLD- J45- CAN- FENCE2- MDP

J45 POGO PI NS

SH0432
POGO- 2. 30D-5. 5H SM LOW FORCE

—©

SH0435
POGO- 2. 30D-5. 5t SM LOW FORCE

—©

860- 1448

SH0441
2.90D1. 21 D- 1. 35H SM

1

SH0443
2.90D1. 21 D- 1. 35H SM

1

SH0433
POGO- 2. 30D-5. 5H- SM LOW FORCE

—©

SH0436
POGO- 2. 30D-5. 5t SM LOW FORCE

1

J45 St AND OFF

2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM

£

£

SH0444
6

SH0462

2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM

£

£

SHO437
POGO- 2. 30D-5. 5t SM LOW FORCE

1

SH0460

SH0463

1

1

ZT0490

SMI' G\ND TEST PONTS

ZT0491 ZT0492

2.1sMv.OMFCIR 2.1SM2. OMMCIR 2. 1SM2. OMM CI R
SMT- PAD- NSP Sl\{ﬂ'- PAD- NSP Sl\{ﬂ'- PAD- NSP

L

SHO461
2.90D1. 21 D- 1. 35H SM

SHO0464
2.90D1. 21 D- 1. 35H SM

SHO465
2.90D1. 21 D- 1. 35H SM

1

SHO0466
2.90D1. 21 D- 1. 35H SM

1 1

SHO0467
2.90D1. 21 D- 1. 35H SM

8 7 6 5 4 3 2 1
ZT0415 me
soes Fra Hol es
1 j—
© = o ZT0470
ZT0430 o = ST X0 1. 4x0. 75
1 —
SL- 2. 3X379%2. 9X4. 5 = . ZTOg(1
— 1
ZT04s4 GND - SL-1. 1XO.Q— 1. 4x0. 75
1 —
D SL- 1. 1X0. 457 1. 4x0. 75 = 210412
= GN\D 1
ZT0475 o ST X0 1. 4x0. 75
1 —
SL- 1. 1X0. %57 1. 4x0. 75 = ZTO/(3
j— G\D 1
- SL-1. 1XO.Q— 1. 4x0.75
_.L_
J45 THERVAL MODULE STANDOFF
860- 1687 860- 1327 860- 1328
SH0427 SH0426 SH0425 SH0424
5. OCD1:L 851 D- 2. 9H 5. OCD1:L 851 D- 2. 9H STDO:F-14. 50D1. 8H SM STDOFE BT, Ok SM
SHO429 SHO428 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 NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
STDOFF- z%'g%gzdfgsﬂ 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 | NSULATOR, CPU, J45 CPU_I NSULATOR | CRITI CAL
= = 725-1787 1 | 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
MB ?IH'R(%_%OR%T s 825- 7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI Tl CAL
1 1 1 & N
806- 9391 1 SHI ELD CAN, USB, J45 SH0450 CRI Tl CAL
fjsagsd [ jsmgsa p|sssd =]

SYNC MASTER=J15 M.B

SYNC DATE=10/31/201
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8 14 6 5 4 3 2 1

—PPVCCI O SO_CPU 51015 50
OM T_TABLE OM T_TABLE 'RO531
U0500 U0500 10k
HASVEL L HASVEL L it
BGA BGA 2
74 12 2N _N<0> AB2 oM Rxor SYM 1 OF 12 peg roovp| AHE » CPU_PEG RCOVP 74 70 20 _DP_TBTSNKI( N<O>, C254DDi B_TXN0 SYM 10 OF 12 gpp AUXNLF15 o DP_I NT_AUXCH C N o 70 74
4 72 12 DM _S2N N<1> AB3IpM _RX1* 747020 _DP_TBTSNKO M. C P<O>q, D25IppiB_TXPO EDP_AUXP|_F14 o o DP_INT_AUXCH C P o 707
7472 12 DM _S2N _N<2> AC3{DM _Rx2* PEG_RX0* |5EL0 PCl E_TBT_D2R N<O>, 28 70 74 770 20 _DP_TBTSNKO_M._C N<1>, A25{DDI B_TXNL EDP_HPDNELY o, ¢ DP IG A HPD L 20
72 12 (TR DM _S2N_N<3> - ACI{DM _RX3* PEG_RX1*|5C10 PCl E_TBT_D2R_N<1>, 28 70 74 74 70 2s _DP_TBTSNKO_M._C P<l>‘. B25 |pbl B_TXP1
PEG " ELO PCI E_TBT_D2R N<2>crm o 1 v 1470 4 _DP_TBTSNKO_M__C N<2>g C4loni 5 1000 P et DP_INT_ M._C N<O> o7
D 7812 DM _S2N_P<0> ABL [pm _RX0 PEG_RX3* |5E9 PCl E_TBT _D2R N<3>/m 2 70 7 77020 DP_TBTSNKO M. C P<2>g,  D241pp B TXP2 o EDP_TXNL{yAL2 DP_INT M_C N<1> o7
78 72 12 DM _S2N _P<1> AB4 |pm _Rx1 PEG_Rx4* [,D9 TP_PEG D2RN<4> 7 7a70 20 _DP_TBTSNKO_M._C N<3>, A244DDI B_TXN3 £0p TxPo| D14 DP_INT_M._C P<0>
4 72 12 [rmy_DM _S2N_P<2> 20t lom R PEG_R* [5B9 TP_PEG D2RN<5> o o DP_TBTSNKO M_C P<35g B2dlooig xra  § gl e B INTM G pore
18 72 12 DM _S2N_P<3> AC |owm _Rrxa PEG RX6* [,L5 TP_PEG D2RN<6> o § EDR_TXPLL = gy e TSR 67 70 74
e c— PEG RX7*[0L2__qn TP PEG D2RN<7> _rmoe va70 2 DP_TBTSNKL M._C N<O>q.  C21Jonic TXNO oy
7812 DM _N2S N<0> AF2{DM _TX0* 2 PEG_RX8* )Mt TP_PEG D2RN<8> 7o a0 20 DP_TBTSNK1 M. C P<O>q, D21 Ippic TXPO E
7a 72 12 N2S N<1> AF4dpM _TX1* PEG_RX9* |54 TP_PEG D2RN<9> 70 74 70 26 _DP_TBTSNK1 N<1> A214pDI C_TXNL <
e @mDM_N2S N<2> o, AGpw Txo* PEG_RX10* [;M2 TP_PEG D2RN<10> 0 a0 20 DP_TBTSNK1 M. C P<l>g, B21Ipnc TXPL %
74 72 12 DM _N2S N<3> AGZIDM _TX3* PEG_RX11* [5V5 TP_PEG D2RN<11> 70 7470 20 _DP_TBTSNK1I_M._C N<2> C204pDI C_TXN2 2
PEG RX12* |5V4 TP_PEG D2RN<12> 70 74 70 26 _DP_TBTSNK1 P<2> D20 |pDi C_TXP2 2
74 12 DM _N2S P<0> AF1 v Txo PEG RX13* V1 TP_PEG D2RN<13> 70 7470 26 _DP_TBTSNK1 _M._C N<3> A204DDI C_TXN3 a
v DM _N2S P<i> A3 o T PEG, RX14* Y3 TP_PEG D2RN<14> o v DP_TBTSNKI_M_C P<3>g  B20jopc s o EDP_RCOMAGS e PP ROV T
7072 12 DM _N2S P<2> AG3 o “Tx2 PEG RXIS*|[)Y2 o TP PEG D2RN<16> Zmno Bl EE ST e e
74 72 12 DM _N2S P<3> AGL [pm TX3 o 1P DP 1 G D M.N<2> C161pDI D TXN2
@n-DM_N2S P<3> o AGllpw = o}
—_— PEG RXO| F10 POIE TBT D2R P<0>(rmus o v w TP DP 1G D MP<2> o DI6lopp 1xe2
= - FDI _TXNojyC12 DP_INT_M_C N<2> 4 77
e EDl CSYNC F11 ko csyne PEG_Rx1| D10 PCl E_TBT _D2R P<1> 28 70 74 7a 7170 s _HDM _CLK N ALE6{DDI D_TXN3 o TXPOD_‘——Dlz DP_INT M. C P<2> . 72 .
[ —— e U PEG_Rx2| A10 PCl E_TBT _D2R P<2> 28 70 74 707170 s _HOM _CLK P B16 |ppi D_TXP3 a - s o T NT M & Neas
a >~ Fo BOl E TBT D2R P<3 —_— - [ FDI_TXNIpALL g DP_INT_M._C N<3> 707
Fee R e o 1P DP |G D MN<O> CLTJonl b_TXND FDI_TXP1[ B4 g DP INT M _C P<3> oo
74 12 FDI _I NT - F12|DisP_ I NT PEG_Rx4| &9 TP_PEG D2RP<4> 7 TP_DP_I G D M P<0> D17 |pDl D_TXPO N
™ - 70
PEG RXS| A9 o, TP PEG D2RP<6> ~muno o TP DP 1G D MN<1> AL7 oo b_TxNL
PEG_RX6| M6 TP_PEG D2RP<6> 0 TP_DP_IG D M P<1> B17ppi D_
PEG Rx7| L1 TP_PEG D2RP<7> 0 o 1P DP1G D MP<1> 4 B17/pDiD TXP1
— Port D pins out of order
PEG Rxs|_M8 TP_PEG D2RP<8> . ho | nbol
" PEG Rxo| L3 TP PEG D2RP<9> it to match Intel synbol.
z PEG Rx10| M TP_PEG D2RP<10> 0
% PEG Rx11| Y5 TP_PEG D2RP<11> 0
C ) PEG RXx12| V3 TP_PEG D2RP<12> .
o PEG Rx13| V2 TP_PEG D2RP<13> 0
< PEG_RX14| Y4 TP_PEG D2RP<14> 0
E PEG RX15| Y1 g, TP PEG D2RP<15> .m0
g
- PEG_TX0* PCl E TBT D 28 70 74
a PEG TX1* PCI E_TBT_R2D C 20 70 74 OM T_TABLE
g PEG TX2* PClE TBT R2D C 2 70 74 U0500
” PEG_TX3* PCIE TBT R2D C 28 70 74 HASWEL L
[ PEG Tx4* & TP_PEG R2D CN<4> 70 NO_TEST BGA NO_TEST
% PEG_TX5* OE3 > TP_PEG R2D CN<5> o © s _CPU DC A3_B3 TRUE A3 SYM 12 CF 12 BFS1 CPU DC BF51 I TPO531
X PEG TX6* j3J5 TP_PEG R2D CN<6> 0 TP0O500. a5+ CPU DC A4 AL RESERVED BF52 CPU DC_BE52_BF52 . TP-P6
PEG TX7* &8 TP_PEG R2D CN<7> 70 TP-P6 BF53 TR CPU DC BES53_BF53
g PEG Txg* (533 TP_PE D > - TPO510. = CPU_DC_A51 A51
PEG_TX9* |592 TP_PEG R2D _CN<9> 20 TP- P6 . _CPU DC _A52 B52 TRUE A52 c1 TRUE _CPU DC C1 2 s "
PEG TX10* |56 > TP_PEG R2D CN<102@ 70 s _CPU DC A53_B53 TRUE AS3 DAl SY_CHAI N_NCTF | | & TRUE  CPU DC C1_C2 s
PEG TX11*|4R6 TP_PE D 11 70 3 TRUE__CPU DC B2 C3 s
PEG TXx12*[5R2 TP_PEG R2D CN<12 70 s _CPU DC B2_C3 TRUE B2
PEG TX13*[5R4 TP_PEG R2D CN<13 70 s _CPU DC A3_B3 TRUE B3 C54 TRUE_CPU DC B54_C54 s
PEG TX14*[5T4 TP_PEG R2D CN<14 70 DL CPU DC D1 >
PEG Tx15* )Tl TP_PEG R2D_ON<165ps ., . CPU DC A52 B52  myp 852 % TP0501
s _CPU DC A53_B53 TRUE  BS3 || DAl SY_CHAI N_NCTF D54 CPU DC D54 1>
PEG_TX0 PCl E TBT _R2D C P 28 70 74 s _CPU DC B54_C54 TRUE B54 . Chai TP- PsTPOSll
PEG TX1 2 70 78 TPO520 CPU Dai sy-Chai n Strat egy:
2 70 74 TP P6 BC1 BCL )
EEE*IE e gg g 5854 Bosa Each corner of CPU has two testpoints.
ree Teal & TP PEG F2D CP<i> e TP0530.¢=%; oPU DC BDL BEL Y Q her corner test signals connected in
B PEG:TXsEZ_‘W@Z ° dai sy- ghai n faihi gn.TP, Cont i nui Ly shoul d
PEG Tx6| 36 TP PEG R2D CP<6> h . CPU DC BD54_BE54 gy  BDS4 exi st between bot s on each corner.
PEG TX7| @ TP_PEG R2D CP<7> 7 CPU_DC BD1_BE1l TRUE BE1
PEG T 34 TP _PEG R2D_CP<8> == . CPUDC BE2 BF2  tmy  BE2 RSVD132] ANBS .\
PEG Txo| )1 TP PEG R2D CP<0> == - s CPU DC BE3 BF3 e BES RSvD133| ANS7 ¢
PEG_Tx10| 15 TP_PEG R2D CP<10 0 s _CPU DC BE52_ BF52 BE52 RsVD134| AF9 o \C
PEG Tx11| RS TP_PEG R2D CP<11 0 s _CPU DC BE53 BF53 BE53 RSVD135[ AE9 o NG
PEG TX12| RL TP_PEG R2D_CP<123rm 1o s CPU DC BDb4_BE54 1rip BES RsvbLas| EL2_ NC
PEG Tx13| R3 TP_PE D <1 70 s BE2_BF2 BF2 RSVD137| GL7 o \c
PEG TX14| T3 TP_PEG R2D CP<14 70 s _CPU DC BE3_BF3 TRUE BF3 RSVDL38|_ADA5 L\~
PEG Tx15| T2 TP_PEG R2D CP<15 7o TP0521Tp®1ps CPU DC BF4 BF4 RSVD139| AGA5 o\
A SYNC VASTER=J 15 REFERENCE SYNC DATE=12/ 18] 201
T
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OM T_TABLE
D UO500
HASWEL L
BGA
se 1010 s s _PPVCCI O SO_CPU NCxSSIdPRoC_DETECT*  SYM 2 OF 12 SM Roovpo|_BB51 22 CPU_SM RCOVP<0>
—_— SMm Rcovel| BB53 -« CPU_SM RCOVP<1>
wn qmCPU_CATERR L - B CaATERR E SM ROQWP2 2 CPU_SM_RCOVP<2>
+ | BES51
neu@y CPUPEQ o GSlle g SMLORAVRST MRESET_L 'R0612
) g (1 PY) PROY*|NE3 XDP_CPU_PRDY_L 1%
74 58 a2 41 W\ CPU PROCHOT R L @20 PROCHOT [= (1P PREC- G2 XDP PREO L %,%;‘E‘é"
81 69 66 65 21 10 & 116w 24
M LE 74 42 14 qo—PM THRMIRI P_ L =B THERMIRI P* (1PD)  ToK|_Ns4 XDP_CPU_TCK 107174
5 — (1PY)  TMVB[_MBL XDP_CPU_TMS 18 71 74
K 7 12 r—PM _SYNC - 52 [PV SYNC (1PY) TRST*[;MB3 XDP_CPUPCH TRST. 1671 7e J—' —
: 74 18 16 WRGD - F50 lPwrcoD
ML o - CPUP - 2 Py T M9 XDP_CPU_TDI o
PLACEiPN'\E/?R;/EO’\?IZL 2:1nmm APaS o0 M9 XDP CPU TDO 1o 1 4
74 21 12 [TN) PWRGD - SM_DRAMPWROK - oD
PLACE_NEAR=U0500. AP48: 51. 562nm 2
R0621* 1 e CPU_RESET L o L54]PLTRSTI E DBR'FS3 g XDP DBRESET L gomy 61074
3.32K [
115 1+ [y—CPU_CLK135M DPLLREF_N o CElDPLL_REF_CLKN (1PU BV 5R8 XDE_BPM L<0> w7
VFath CPU_CLK135M DPLLREF P AE6 |DPLL REF GLKP (1PY) BPML* RS0 XDP_BPM L<1> 10 74
R 74 11 (TR - _REF_ (1PU) BPVR* |P49 XDP_BPM L<2> 18 74
e CPU CLK135M DPLLSS N V6.lssc DPLL REF CLKN é (1 PU) BPMVB* [;NS0 XDP_BPM L<3> 18 74
= o CPU CLK135M DPLLSS P & Sdec Ll Rer (1PY BRI+ R4 XDP_BPM L<4> 107
741 - > | _REF_CLKP 4 (1 PU) BPNB*[5P53 XDP_BPM L<5> 18 74
L LUs1 XDP_BPM L<6>
C - DM _CLK100M CPU N AB6 |5a kN (1PU) BPVB 107
———0 .
7 u rmy—OM _CLK100M CPU P - A lBOLKP (1PU) BPM* 5P51 gy  XDP BPM L<7> GBS 15 71
PLACE_NEAR=U0500. F50: 157nm
RO611*
10K
5%
1/16W
M- LF
4022
OM T_TABLE
U0500 —
HASWEL L
BGA
TP_CPU_RSVD TP23 BE4 |RsvD_TP23 SYM 11 OF 12 poyp Tpy| F1 TP_CPU RSVD TP1
TP_CPU_RSVD TP24 BDG [RsvD TP2a  FESERVED  oovp | EL TP_CPU RSVD TP2
TP_CPU RSVD TP25 F6 |rsvD_TP25 RSVD_TP3) 72 = gﬂ S§¥B T
TP_CPU RSVD TP26 G |rsvD_TP26 RSVD_TP4
TP_CPU_RSVD TP27 @1 |rsvD_TP27 CFG_RCOVP|_R54 CPU_CFG_RCOWP
TP_CPU_RSVD TP28 @4 |rsvD_TP28
CPU TESTLO F21 F21 |TESTLO F21 (1PY) ggg_.—\jgz CPY, CFG<16z o187 'RO690
Gl19 —‘&m— 18 74
ROGSQ" g S aro sarle O CRUCRG i
— >
1 49.9 71 69 50 40 10« _PPVCC SO_CPU = F52 lyss_Fs2 e L W5etF
. _ \ 1/ 16W L Ferlvecree
1+ CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI GS M- L;
| CFG [6:5] : PCI E Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, x4 ' 402, TP_CPU RSVD TP35 L52 |rsvD TP35 =
, CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ' TP_CPU RSVD TP36 L53 |RsvD_TP36
f CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED ' = TP CPU RSVD TP37 L51 [RsvD TP37
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED 1 - B50
______________________________________________ 3 TP_CPU_RSVD TP38 F24 |rsvD_TPas RSVDRZI 2 =X NC
™ e ol aced ol ose t TP_CPU_RSVD_TP39 F25 |rovp TPao o VT RO
ese can be placed close to CPU_TESTLO E20 F20 [ESTLO F20 VDO 7 < NC
J1800 and only for debug access - RSVDO5[ ATy N
CPU_CFG<16> ¢ 15 1 R0O685* s CPU CFGS0> g AGIOlcrap (IPY) RSVDO| AU26 o\~
CPU_CFG<9> 1574 49.9 mwe CPU CFGSl> g ADA9IGrGL (1PY) RSVDLO| BD4 o\~
CPU CFG<3> i m 17 180 4186 CPU_CFG<2> ACA9 [cFa2 (1 PU) RSVDL1| B o \C
CPU_CFGS1> o1 VFash, 7a 100 CPU CFG<3> - PE29 [cFas (1PY) ALG =
CPU_CFG<0> 15 wwe CPU CFGed> o vs0loras (1Py) REVDALL ==X NC
NOSTUFF NOSTUFF | | NOSTUFF NOSTUFF 1 0. CPU_CFG<5> 849 |5 (1py) FEVDAZ=—x NG
RO649* R0648: 'R0643 R0641! = wiwe CPU CFGS6> g  VSllcrgs (1PY) RevDL6|_F16
1K 1K 1K 1K 74106 _CPU_CFG<7> V1 [cFG7 (1PU) ——XNC
1/ 18% 1718 AT 1718 7416 _CPU_CFG<8> Y49 |cras (1 PU)
Va5 05 5atF V65 > oo (1 RSVD_TP17| GI2 TP_CPU RSVD TP17
, , R 5 74 15: @@Lm—.._u F= Vs ccmo((lz)w RSVD_TP18|_GLO TP_CPU RSVD TP18
74 11 —‘_
418 _CPU CFG<11> VB3 [cFGLl (1 PY)
8 —‘_
€ 74 18 12> U3 [cFGL2 (1 PY) VSS_H54 :g
= 71 _CPU CFG<13> V54 |crais (1 Py VSELHB 1
710 _CPU_CFG<14> RS3 [cFG14 (1 PU) vss_Hs1| H51 =
A CPU CFGS7> 157 710 CPU CFG<15> - O2]CFa15 (1PY) VSs_Hs2| H52
gg gg? 618 74 SYNC VASTER=J15 REFERENCE SYNC DATE=12/18/ 201
> o0 NC 350 [Rsvps0 RSVD47| N51 TP_CPU_RSVD TP47 pmyay
CPU CFG<4> 15 n NG se—149 [Rsvps1 RevDas| 363 TP_CPU RSVD TP48 CPU d ock/ M sc/ JTAG CFG
CPUCFG6_PD| | CPUCFG5_PD o107 NG —E5 |Revps2 RevD4o| B0 TP_CPU_RSVD_TP49 PR
NOSTUFF R0646'| |'R0645 EDP: YES I | SCH_NUM>
RO647* 1K 1K R0644* Appl e I nc. =
1K 17 16W 1/ 16w 1K ®
8w Yok, [ ],462" 8w BOM GRouP BOM OPTI ONS _ NOTI CE OF PROPRI ETARY PROPERTY:
4022 402, CPUPEG X16 FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
CPUPEG: X8X8 CPUCFG5_PD " T £ WAL NTAIN TH & DOGNENT 1 N CONE DENCE
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27

27

27

27

27

27

27

27

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

23 24 77

OM T_TABLE
24 23@%“&%7@ LD500 RsvD160| BD31 NC
24 z:@ML“A_H&SA,D@ HASWEL L sA cknolBE2S MEM A CLK N<O>
24 23@%“&%7@ BGA — BE25 VEM A CLK P<0> 23 27
wngme MEM A DOS3> o AGalsa s SYM3 OF 12 SA_CKPO Sres MA CLK 22
gy NEM A DOA> (0 AreS s pou A CEDL B2 g VEMLA_CKE<O> ooy =
24 23@%“&%7% SA_CKNL|BD25 MEM A CLK N<1> 24 27
2@y NVEM A DQB6> gy AK52IsA DB SA_ckp1| BC25 M A_CLK_P<1> 21 27
gy NVEM A DOST> g g AKS3Isp D7 SA CkEl| BF34 g NVEM A CKE<1> oy 2027
24 z:@M SA |
s =gy _MEM_A_DQ<0> — /152 s,tﬁ SAJ:KNZO%(NC
20 gy MEM A_DQ<10> =551 [sA_DQLO SA_CKP2 acaa SNC
20 25y VEM A DQ<11> o=t 553 |5A DQI1 SA_CKE2 NC
24 23 MEM A 12> ANS3 |sA DQL2 SA_CKN3|,BD23
2 23y VEM A_DQ<13> o= 151 IsA_DQL3 SA_ckp3| BC23 %
24 23 M A 14> AR52 [SA DQL4 SA_CKE3[ BD34 o\~
24 23 MEM A 15> AR54 |SA pQL5
2 23y VEM A_DQ<16> o= V52 |SA_DQL6 SA_Cs0*|,BEL6 MEM A_CS_L<0> 2 27
2@y NEM A DOQS17> gy AVS3iSA DQL7 SA_CS1*|,BCL7 M A L<1> 24 27
wancgy VEM A DO<18> o g AYS2ISA DQIS SA_Cs2* [)BEL7 o \o
24 23@%“& SA_DQL9 SA_CS3* O_XBDlG
2@y NVEM A DQ<20> g g, AVS1ISA DQRO BC16 N MEM A ODT<0>
unggy MEMA DO<21> gy AVS4isa nopi < oo BF16 MEM A_ODT<1> e
wacgy MEM A DO<22> o g AY54isp D2 I SA CDT1 BPLO g VM A s mop
gy MEM A DQS23> o g AVS3 s pepa SAOOTZL NG
wngay MEMA DQS24> g AVT|Sh ncpa % SACOT3 BB NG
2@y NVEM A DQ<25> g AY49 ISA D25 N SA_Bso| BC20 M _A_BA<0> 22
24 23@%“& SA_DR6 é sA Bs1| BD21 MEM A BA<1> 23 24
24 23@%“& SA_DQ7 %7552%@ 23 24
gy MEM A DQ<28> o Avaslsa pops s
24 23@%“&%7@9 vss_Bczi1| BR1 “
24 23@%“& SA_DQBO0
oy MEM A_DO<31> T g SRS 020w NEMARAS L oy
gy VEM A DQ<32> o g BFI4ISA D32 SAVE" Cocrr ™ MEM A CAS L =22
2@y NVEM A DQ<33> oy BCl4IsA pee3 SACAS HEEEs g —VEMLA MRS L oo 20 2
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CPU VCORE Decoupl i ng
Intel reconmendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402

PLACEMENT_NOTE (C1000- C1019):

71 sofso 45 o « [ PPVCC_SO_CPU

Pl ace on bottom si de of UO500 ) )
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D T %%Z%CERM T %%Z%CERM T o T o T g [ e T | e T a5 T g e [aee e [Pase s [P PR S [ e T 5 D
NO STUFF ) )
PAREVERF NoTE ( C1020- &5055) ¥ F CAPs for Acoustic control (CLO9A-CLO2D) ‘L

Pl ace near U0500 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

[c1020 [ic1021 [rc1022 [ 1023 [ C109A [ C109B [ C109C | 109D | G109 [ C109F [: C101A [ ¢101B [ ¢101C [ ¢101D [ ClOlE_L ClOlF_LClOZA_L 01025_]_ ¢102C |: ¢102D
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NO STUFF TUFF 1
PLACEMENT_ £ U01024 NoGasfF =
§O STURF NO STUFE NO STUFE NO STUFF  NO STUFF  NO STUFF NO STUFF NO STUFF NO STUFF  NO STUFF  NO STUFF _—

o:u

Pl ace near inductors on bottom side. NO STUFF NO STUFF ~ NO STUFF  NO STUFF NO STUFF  NO STUFF
CRITICAL | CRITICAL| CRITICAL| CRITICAL|] CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL] CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRI TI CAL
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T i i R R R i I T R T I S T R T i T i T o T o T R T g ol
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PLACEMENT_NOTE ( C1046- C1067) :

lPI 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
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C ‘I' v T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 T, 3 ‘I' v C
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

CAPs for Acoustic control (Cl02E-C103F) =

PLACEMENT_NOTE ( C1068- C1076:
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

NO STUFF NO STUFF

CRITICAL | CRITICAL | CRITICAL | CRITI CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITI CAL 1 C102E | C102F | C1 A |lic1 B l:C1 1CL D l:C1 E |I:C1 E
JPC1068 L|*C1069 .['Cl1070 .|*Cl1071 .'Cl1072 .|'Cl073 .'Cl1074 .'Cl075 .|'Cl076 .|'ClO77 20UF C 0 C 03 C 03 C 03C C 03 C 03 gOL,(ll):s
210UF ——210UF —210UF —210UF ——210UF —210UF —210UF —210UF —210UF ——210UF 20% 20% 20% 20% 20% 20% 20% 20%
5 %0?\, ’_; %0?\, ’_; 30‘;{“\, ’—_; 30‘;{“\, ’—_; 30‘;{“\, ’—_; 30‘;{“\, ’—_; 30‘;{“\, ’—_; 30‘;{“\, ’—_; 30‘;{“\, B 30‘;{“\, 2 ;1(\5/R- CERM st CERM st CER st CERM st CERM st CERM st CERM 2 ;1(\5/R- CERM
POLY- T, POLY- T, POLY- T, POLY- T, POLY- T, POLY- T, POLY- T, POLY- T, POLY- TANT POLY- TANT 0402-2 -2 0402-2 0402-2 0202-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S |

CPU VDDQ Decoupl i ng
Intel reconmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e | npl ementation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402

PLACEMENT_NOTE ( C1080- C1089) :
o6 o5 215 o, PP1V35 S3RSO CPUDDR Pl ace on bottom side of UIBOO

LC1080 LC1081 11082 |1 C1083 |* C1084 | C1085
— TUF T L 1UF — 1UF — 159 14

1
5 8 5 5 1oV 5 1oV 5 1oV 5 1oV 4 , lov > , lov
X6S. CERM xes- CERM X6S. CERM X6S. CERM égos-ZCERM égos-ZCERM égos-ZCERM égos-ZCERM égos-ZCERM égos-ZCERM

C1086 | C1087 : (1:&':088 JiC1089

oo
|
1
"
53
1
=5
<C|
1
"
53
|
s,
§

0402

PLACEMENT_NOTE ( C1090- C1097): =
PI ace near U0500 on bott om si de

C1090 C1091 C1092 C1093 C1094 C1095 C1096 C1097
20% 20% 20% 20% 20% 20% 20% 20%
2 xes CERM 2 s cerm 2 %&s. cerm 2 %&s. cerm 2 %&s. cerm 2 %&s. cerm 2 %&s. cerm 2 %&s. cerm
’ ’ 0603 ’ 0603 ’ 0603 ’ 0603 ’ 0603 ’ 0603 ’ 0603

PLACEMENT_NOTE ( C1098- C1099): =

2
2

2

CRI Tl CAL CRI Tl CAL |
1C1098 tC1099
= 330UF- 6MOHM 330UF- 6MOHM

Y- LY . coveo é?ng L1 coveo

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

d) |-

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 VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
ymia -
wses PPVCO O SO_CPU CPU Decouplin
1 C1079 d} Appl e I nc.
01UF L) <E4LABEL>
5 Hﬁ“ NOTI CE OF PROPRI ETARY PROPERTY:
ézlg-ZCERM THE | NFORVATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APPI
THE POSESSOR AGREES TO THE FClLONl\G
— | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 10 OF 118
- 11 NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
Del i very Design CGuide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RI GHTS RESERVED

NOTE: | ntel decoupling recomendati ons from Shark Bay Mbile Pl atform Power
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OM T_TABLE SATA Port assignments:
10 y—SYSCLK _CLK32K RTC g B Irroa Lqu%qlﬁgol\rr SATA_RXNO| BB NC SATA A D2RN 7215
B4 |rTex2 SATA RxPo| BEB oo  NC SATA A D2RP 215 )
NC*— MBI LE ATA TXNO[ A8 S NG SATA_A_R2D CN e Primary HDD/ SSD ( SATA only)
¢ PCH SRTCRST L BS |sRTcRsT (1 & 11) sata TxPo[ A8 NC SATA_A_R2D CP o -
e PO ORICROT L 9 4
761 PCH | NTRUDER L A8 || NTRUDER* saTA RN BCL0 o NC SATA B D2RN v s
—————————( o SATA_Rxp1| BE10 TA_B_D2RP 72 75 Se d HDDY SSD ( SATA |
wu PCHINTVRVEN L GIO | NTVRVEN E SATA_Txn1| AVLO NC_SATA B _R2D CN s condary ( only)
RTC RESET L ) f— SATA_TxpL[ A0 0T NC SATA B R2D CP = =
n NG RESET L~~~ 4
SATA_RxNz| BB9 ¢ NC SATA ODD D2RN 7
SATA_Rxp2| BD9 NC SATA ODD D2RP 1 )
D 7 5 qn—HDA BIT_CLK R1110 33 1/\N\/Z_ﬁ§§_§lﬁ¢§ﬁ—‘ﬂnmjm< oATA TXI\Q_‘—AY13 NG SATA ODD R2D CN " Reserved: ODD
PEAGE-NEAR=ULT00. B25: 1. 27mm rxpz A3 & NG SATA ODD R2D CP
7 52 qomHDA_SYNC R1111 33 2 1 HDA SYNC R 222 | syne (1 PD- boot ) SATA_TXP2 - -
PLACE NEAR-UYT00. 295: 1. 27mm saTA RxNa[ BC12 o NC SATAD D2RN
1 _PCH SPKR =210 |SPKR (1 PD- PLTRSTH) < saTa Rxpal BE12 o NC SATA D D2RP 7 U d
5 saTA TxNa[ ARL3 o NC SATA D RD _CN 12 nuse
7 52 qomHDA_RST_L R1112 33 2 5 HDA RST R L C24 l\ipa RsT* < SATA Txpa| ATL3 ATA_D_R2D 72
PCACE ur100 1.27 h 3 _
= = . . mm BD13 N
L22 SATA_RXN4/ PERNL e 1P_PCIE ENET _D2RN PCl e:
rompHDASDINO_____ 22 hoasbo (1PD) | cATA rxpas pERPL| BBIS TP _PCl E_ENET_D2RP Reserved: Et her net
72 HDA_SDI N1 HDA_SDI 1 (| PD)
@2 = SATA_TXN4/ PETNL| AV1S TP_PCI E ENET_R2D CN if not combo w SD Card PP1V5_S0 11 12 13 15 17 10 52 64 66 68
» NC_HDA_SDI N2 HDA SDI2 (I PD) o=l B BNl ReD BN
NC HDA SDI N3 F22 |ipA sDi 3 (1PD) SATA_TXP4/ PETP1| AWLS TP_PCI E_ENET_R2D _CP
e  — SE— .
SATA RXNs/ PERN2| BCL4 o0 NC SATA F_D2RN - "
7 52 qoom—HDA_SDOU R1113 33 2 5. HDA SDOUT R A24 |pA SDO (1 PD- boot ) SATA RxPs/ PERP2| BE14 o NC SATA F_D2RP i R1130 -
PR BRI Y 2. AP15 Unused 7. 5K
PUACE_NEAREUI100. A24: 1. 27mm . SATA_TXNs/ PETN2| AP1S o NC SATA F RRD CN o, %
_PPVRTC GBH ;51960 70 11 DP_TBT_SEL B17 D&Q%\P%F%Q SATA_TXPS/ PHPZ% 72 1/ ;)1
70 11 ENET DI A_SENSE RDI V. <22 * 2
on o ENET_MEDIA SENSE RDIV gy, 22 |HpA DOCK_RST*/ GPI O13 wra v N PLACE. NEAREUL100. AYS: 2. 54mm
R1102* 'R1103 AB3
o | 20K ¢ ¢ 20K o X POHLTCK = pAG TaC (17D SWAErLYS 4 PCHSATALEDL
Rlé%%% 1R,\J/|-101 1/ 200 2/%ow s XDP_PCH_T!| ADL |37AG TMS (1 PU)
% o 201 1 SATAOGP/ GPI cp1| AT XDP_DCO0_DP_AUXCH | SOL_L N
gl %ﬁow gl 7 s rmy—XDP_PCH TDI - P22 hTAG D (1PY o T | oro| A2 XDP_DC1_SATARDRVR_EN e
A, 1% PCH_SRTCRST L ., YOP PCH TDO 00 2| (PRLRCTRER a2 DL SALARORVE SN oo
PCH | NTRUDER L ., + s Qe e gm———JTAGTDO = .
PCH | NTVRVEN L ., 7 ra SATA_I REF
| RTC RESET L ., NCX-e{1r2® BA2
C NC AB6 P22 e BB2 NC
Cl11021: 1C1103 NCx——TP20 TP ——x NC
1Ue - L I0F
4 gz 2 gg OM T_TABLE
7 7
763 PCl E_CLK100M SSD N Y43 [ kouT_PCi E_NO UL100 cLKoUT_PEG A N AB35 PCl E_CL K100M ENETN 7
7 35 oo —PCL E_CLK100M SSD_P &5 |oLkout_PaiE_Po LYNXPIOI|_ENT CLKOUT_PEG A P AB36 g NC PCI E_CLK100M ENETP . NOTE: ENET pair only used if SD Card Reader is USB3.
= — SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 FCBGA  pEG A CLKRQ/ GPI 047| AF6 ENET_CLKREQ L 17
(2 OF 11)
2 NC PCl E_CLK100M ENETSDN AMA | auT POl E NL CLKQUT_PEG B N Y39 NC PCl E_CLK100M PEGBN 2
= conNC_PCLE_CLK100M ENETSDP ARAZ | KouT POl E_PL ALKoUT PEG B Pl Y3 & NC PCIE_CLKL10OM PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ'/ GPI 066| %4 PCH PEGCLK L_GPI O56 1
76 34 PCl E_CLK100M AP_N ABA3 | koUT PCIE N2 CLKoUT DM N AF39 DM _CLK100M CPU N o7 ]
76 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 LKOUT_Dp_N AJ40 CPU CLK135M DPLLSS N .
S oD
. PCI E_CLK100M CANERA N A3 | kUt Pl E N QKaUT_ DR P g CPU CLKISSMDPLLSS P oy e
AD4S5
o @m—PCLE_CLKIOOM CAVERA P o, AD4S | kout POl E_P3 LKoUT DPNs. N AR5 CPU CLK135M DPLLREE N o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. s 11 CAMERA CLKREQ L T3 |pci ECLKRQB* / GPI C25 cLkouT_DPNS Pl AFS6 g CPU CLKI3SM DPLLREF P epryove
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
whi |l e PCH attached PCle devices use the other set. = NC PCIE CLKIOOM GPUN o, AF4S |q kaur Pl E_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 |0 KOUT_PCI E_P4 w CLKI N_DM _p| AVe4 s PCI E_CLK100M PCH P 10K 1 2 O% 1720w 2ot 1
CLKOUT_PEG out puts can be used for those devices. V3 . °
5 - TBT_CLKREQ L POl ECLKROQ#*/ GPI Q26 g Lk NG, N AR PCH CLKI N_GNDN RI171 10K 1,ypn2
AT24 £
. NC_PClLE_CLK100M PE5N AE44 |5 wout PO E NS CLKI N_G\D_P| PCH_CLKI N_GNDP RI170 10K 1,\A"2 -
AE42
= NC PCIE CLKIOOM PESP o, AR42 I kaut_PCiE_PS LK N DOTo6. N HE3 .. PCH CLK96M DOT N R1192 10K 1 2 _
u _PCH CLKI L_GPl A4 AR2 POl BOHKERE 571 014 CLKI N_DOT96_P| B33 o 7c PCH CLKO6M DOT_P RI1II91 10K 1,\/v\/_5mw_m“ V2 5% ITZ0W W 20T
= _NC PCIE _CLK100M SWN 240 |okour PaiE 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 T2 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@n POE CLKIOOMTBT P o A2 g kour_paE P7 - R1172
v3 . XTAL25_| N_AM3 - SYSCLK _CLK25M SB R 1 2 SYSCLK CLK25M SB 19 75
1 _PCH CLKI L_GPl O46 P BG-KERs T 6 XTAL25_ouT| AL44 |\~ 1.5V -> 1.1V M:ﬁ ffng m -
PP3V3_SUS 12 15 14 15 17 50 61 65 a8 60 o0 R1173Y  Mgh
PP3V3 S0 o6 67 69 71 81 (1 PD- PWROK) CLKOUTFLEXO/ GPI 064 NC PCH GPI O64_CLKOQUTFLEXO -, 1[.§
BERBEResRe 472 NC | TPXDP_CLK100MN AMS |0 KQUT_I TPXDP_N (1 PD-PWROK) CLKOUTFLEX1/ GPi ces| F38 g NC PCH GPI 065 CLKOUTFLEX1 -, 1/ 200
R1177 4.7K 1 5 PCH SPKR nr qom-NC | TPXDP_CLKIOOMP o AMS lqKkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066| P36 NC _PCH GPI 066_CLKOUTFLEX2 -, 201,
R117/6 10K 1m2 5% IT20W W 20T pp TBT SEL (1 PD- PWROK)  CLKOUTFLEX3/ GPI 067| 739 NC_PCH_GPI 067_CLKOUTFLEX3 ..
7. 7K 5% 17 20W MF 20T ° PP1V5_S0 1312 13 15 17 19 52 64 66 & L
R1178 LAAA o7 sow—r—o—PCH-SATALED L u | LK | REF| AVES
R1134 igE 1 2 DP_AUXCH | L s 76 10 LP K33M R D44 |0 KOUT_33MHZ0 (| PD- PWROK)
1 2 >% XDP_DC1_SATARDRVR EN ;5 7610 LPC CLK33M LPCPLUS R E44 |0 KQUT_33MHZ1 (1 PD- PWROK) TP1ol ADSY
5 M\ s TrZow 0T = NC PCl _CLK33M QUT2 B42 |cLkauT_33MZ2 (1 PD- PWRCK) TP18| ADBE
R1143 10K 1 2 SSD_CLKREQ L 13 - — <NC R1190
RITA2 10K 1 \\\2 ™% T20W W 20T »0b rp ENETSD GLKREQ L » NC PCl_CLK33M QUT3 o, F411lqKoUT 33M3 (I PD- PUROK) A PP1V5_S0 1332 19 15 17 10 52 00 66 68
A RI169 10K 1%2 5% 1720w AP_CLKREQ L ,:3:5 o PCH CLK3SMPCIOUT o, A0 lqKkout_33Miz4 (1 PD- PURK) DI FFCLK_BI ASREF| A4 PCH DI FFCLK_BI ASREF 2 A'A A L
RI1 451 igi 1 2 0T CAVERA CLKREQ L e PLACENEARSULL00. ANG: 2. 54 6w SYNC VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
R11 1 2 0% TBT _CLKREQ L 11 28 201 TITE
RITA7 10K 1 \\\2 o T20W W 20T po QL kRo L GRLOAA . PCH RTC/ HDA/ JTAG SATA/ CLK
RI1I14 10K ZANN o% 1720W W 201 pEG L KREQ L 170 b asemnen sk
RI115 10K o % TZOW W 20T KRQ7_L_GPI u d} Appl e I nc SCH_NUM>
%%ﬁg 10K 1,np2 ENET_CLKREQ L o S -
10K 2 0% P PEGCLK L | 1
NN srTrzow CH GPL b6 NOTI CE OF PROPRI ETARY PROPERTY:
R1179 1OK 1/\/\/\/2 ENEr 'VED' A SEI\ISE RD| V 11 70 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
AL T R POBLOSOR AGREES TO THE, FOLLOW NG
£ Connect to ENET_MEDI A _SENSE via alias !f HDA f 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. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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OM T_TABLE
" DM _N2S_N<0> A2 [ Rxo UT100 FDI_Rxno| AJ35,
B DM _N2S N<1> 20w poa DTREANT o [ AR e
a2s DM _N2S N<2> APL7 I _Rxn2 FCBGA FDIiRXPU AI36
sy DM _N2S N<3> g AV20 Iy raw (4 OF 11) FDI _Rxp1| AL3E) %
s DM _N2S P<0> 22 lom _RxPo -
a2 s N2S_P<1> AP20 | _RxP1
a2 DM _N2S P<2> ARLT |pM _RXP2
o 72 DM _N2S P<3> AR20 [y RxP3 TP16| AV43
DM _N2S P<3> g AWO gy | e
’ TPs| AY4 %
e DM _S2N_N<O> BD21 |pvi TxNO TP1s| AVAS
D 74 72: DM _S2N _N<1> BE20 DM:TX,\H P10l A4 % D
a2 DM _S2N N<2> BD17 v _Txne
74 72 5 @MW _TXN3
74 s DM _S2N_P<0> BB21 DM _TXPO o] FDI 7CSYNC%@ 5 74
ez DM _S2N P<1> BC20 oy TxP1 3| B FOI_INTLAL40 o FDI I NT oo 5
7272 DM _S2N_P<2> BBL7 |pm _TxP2 e
o0 o5 o4 52 19 17 35 19 37 33 _PP1VG_S0 e M oo N Peae BT [ 1o PP1V5_SO 1 32 19 16 17 10 52 o4 o6 a0
BE16 Ipm | REF FDI _I REF|_AT45
R1200* - - R1210*
7. 51§ W7 (Tp12 TPL7| AM2 7. 51§ —FPPVRTC GBH____ wwswe
1/ 20w NC NC 1/ 20w
2 NOSEVAT re7 P13 AYL Nc s 1R1215
2 PLACE_NEAR=U1100. AR44: 12, 7mm 2 K
PLACE_NEAR=U1100. AY17: 12. 7nm PCH DM RCOMP AY17 | Roowe FD RoOVP| AR44 PCH_FDI _RCOVP 330 ]
- - 1/ 20w
2201
R6 .
PCH SUSACK L - SUSACK: (1 PU) DSWRVEN g 1 PCH DSWRIEN
enaomm PMSYSRST L o Mgsvs Reser L1z PM DSW PVRGD ame e
o1 as 10 30 [y PM_PCH_SYS_PVIROK A7 lovs ok 5 8 Jke o POE WAKE L e
. D 1P NG @ PAE VWAKE L  emuesisens 1
R128%/u 7671 10 12 ry—PM_PCH_PWROK F10 |pyirok = g ( quﬁoﬁ‘%@ o Il?éLOZKOQ
3 AB7 5
u oW oo e - PM PCH PURCK g P japuRoc 2% ssomariomon| U  LPC PVRDWN L o o 50 7 o
H3
2 a2 S@%W Vs 105 Y6 PM CLK32K_SUSCLK R o 2 2
76 71 o0 rmy—PM RSVRST L - 2RSMRST* TR RSRT
PP3V3_SUS SLP_s5*/GPIce3l Y/ g PMSLP S5 L oo 12 41 60 =
69 66 65 64 50 17 15 14 13 11 PC._' SUS\AARN L Ja C
C - SUSWARN'/ SUSPYRNACK GPI O30 g gl G5 PM SLP S4 L [ 52 71 50 30 41 00 00 71
R121%5K1 76 a1 18 12 PM TN L KLIPWRBTN* (I PU) SLp sa+ jHL PM SLP S3 L .
> O wp— PV OLE O5 L~~~ yneaa 71
E6
voiw wa ADAPTER_EN ACTRESEMIL S 21 SP Al . TP PMSIP AL
K7
201, wawemm PMBATLONL gy K pATiow/cpior2 SLP_SUS*y e PMSLP SUS L O 12 45 65 6
PCH Rl _L - MR PO A3 PM SYNC oo -
TP_PCH SLP_ SO L -0 P21 sLp_ LA TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_W.AN/ GPI CR9
OM T_TABLE
T45
NCx—25_|vGA_BLUE U1100 —
U4 LYNXPO NT
NCWVGLGREEN B! LE
NCx———VGA_RED FCBGA
(5 oF 11) DDPB_CTRLCLK R40 DP_TBTSNKO_DDC CLK w70
VGA DAC Di sabl ed per SB m%v@poc;m (P%Pg%%y&“w -
| NCx \VGA_DDC_DATA DOPC_CTRLOLK_R35 DP_TBTSNK1_DDC CLK 3 70
DG v1.0 (Table 12-18). M2 |en revnc B (PRBC-CTRLPAA % g DP_TBISNKI DDC DATA ..o
NCx————{VCA |
NCx—¥4 vea_vsyne DDPD_CTRLCLK_WO HDM _DDC CLK 68 70 71
P%Dﬁﬂ% ATA N38 HDM _DDC DATA 68 70 71
W0 Ipac | REF % (
mv@u RTN 3 DDPE_AUXN_HH5 DP_TBTSNKO_AUXCH C N 44 1o 1
= - g DDPC_AUX K“g DP_TBTSNK1_Al N _ 27074
J4;
B 70 63 EDP_I BKL P N36 |Epp BrLTCTL DDPD_AUXI -— NC DP_| G D _AUXCHN 72 B
- EDP LG BKL PV qu 0 ooPB_ AUXA_H43 DP_TBTSNKO_AUXCH C P . 10 7
70 6a 12 EDP_I G BKL_ON K36 |EDP_BKLTEN 8 DoPG_AUXPL K45 DP_TBTSNKL_AUXCH C P w0
170 67 12 EDP_| G PANEL_PWR G36 |EpP_VDDEN DOPD_AUXPL 344 gy NC DP 1G D AUXCHP
32020 B 7582875558 5 _PP3V3_S0O e kao
BRRENNBEE R126 10K 5 2o . DDPB_HPD) DP_TBTSNKO_HPD 2 70
: %Dg 10K EAAN 5% 17 20W NF 20T BOLLINIA L TYL20 PR DoPC_HPD K38 DF_TBTSNKI_HPD e
R126 0K 1 2 % PCl I NTB L - PI RQB* EEaES S
R1I262 10K 1/\/\/\/2 5% IT20W MF 20T by | NTC L o K7 p ror DDPD_HPI - 20 68 70
RI263 10K LAAAR :”" i;i’)a z"'_ jgi PCl_INTD L 20 RO —_—
PP3V3_S5 BB Bwwannua ” o PIRGE /Pl el GL7 o SDOONN_OC L am
PP3V3_S0 R BRI 012 oy ENET_LONPWR PCH ______ g, A!2 Iopi 050 PIRGF*/GPIco| FLY o, AUD | P_PERI PHERAL DET 2 70
3 A5 40 47 A5 45 B 52 8 70 12 qon-AUD_L PHS SW TCH EN PCH g B13 Iepi cs2 PIREG/GPIO LS o TBT PMRREQL ~~~~~ amue
R1239 3.0K i1app 2 oo PM PURBTN L R 70 12 o BT_PWRRST L - 2 |ePioes g PIRGH/GPIOSMS o AUDI2CINTL ~mew S
5% 1/ 20W T -
R1240 10K EAAA Ao PM BATLOW L 1230 41 43 TP PCH STRP BBS1 C10 |epr o521 (1P PVE*[ADLO NC PCl _PME L
- - - .
R1291 10K 1,\/\/\/2 PM CLKRUN L 12 41 50 71 TP_PCH STRP_ESI L AlO [Pl 53
— 5% 1/20W MW 201 AL6 [ Y11
R1216 10K LA 2 ENET LOW PWR PCH . o m—PCH _STRP_TOPBLK SWP L o, AL6 Icpics5 - a RsTH) PLTRST* Yt g PLT RESET L ~~~~~~  mywwan
R1217 100K LAANZ i ﬁga K igi AUD | PHS SW TCH EN PCH 4, 5
R 8 10K 1,\/\/\/2 I POW—F—20T BT PWRRST L 12 70
R1230 10K LAAN2 50 17 20W MF 20T SDOCNN X L =
NO STUFF Redundant to pull-up on audi o page
%%%i 100K 1,\/\/\/2 S — AUD | P_PERI PHERAL DET ., +
10K 1 2 °% TBT PWR REQ L
/\/\/\/ 5% 17 20W M- 20T e
A NO STUFF Redundant to pull-up on audi o page -
R1233 10K DA et 0 Pl 1 e T L . NG MASTERCTTD REPERENCE SYNC _DATE=12/ 18] 201 A
R1225 1K LAAA 2oL B VAKE L 12 34 36 71 76 PCH DM / FDI / PM GFX/ PCI
R1224 100K » 1 PM SLP_S3_L P ZSCH NL
R1I221 100K zml 5% TZOW W 20T py SLP_S4_L 12 21 56 a0 41 s6 08 72 d} Appl e I nc. SCH_NUM>
R %%% 100K 2 ‘AL Zj ﬂzgx ﬁ zgi PM SLP_S5_L 12 41 66 ®
1 100K % 12 45 65 6
= EANA LSRR SUS L e NOTI CE OF PROPRI ETARY PROPERTY:
p R1281 100K - 1 EDP_1 G BKL_ON 12 63 70 71 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
R1284 100K EANASL S ITEW W20 Epp | G PANEL_PVR o m HE POSLOSOR AGREES 1O THE FOLLOI NG
5% 1/20W W 0T | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 12 OF 118
A Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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OVl T_TABLE USB Port Assignnments:
UIT00 sseanol B37 USB_EXTA N w s
LYNXPI?_ENT usezpol D37 USB EXTA P - s Ext A (LS/ FS/HS)
FCBGA Use2N1| A38 NC USB_EXTCN 275
USB3 Port Assignnents: (9 05 1) usB2P1| B8 gy NC USB EXTCP ~~ —— s Ext C (LS/FS/ HS)
» _NC USB3_SPARE D2RN AVB1 |pERNI_USB3RNG usB2ne| A36 NC USB SDN s
p = _NC USB3_SPARE D2RP Y31 IPERP1_USB3RP3 usB2p2| 36 = USB SDP o Reserved: SD (HS)
Unuse
2 NC USB3_SPARE R2D CN o, BES2 lpern useaThe UsB2Ng| 234 o g NC USB W ANN = o
2 _NC USB3_SPARE R2D CP o, B2 IpeTp1_usB3TP3 USB2P3| B34 g NC USB_W ANP 1 Reserved: WFi (HS)
D PCl e/ USB3 Port Assignments: uss2n4 B33 NC USB 4N i
76 71 68 20 USB3_SD _D2R N AT31 |pERNZ_USB3RNA usB2pa| D83 NC USB_4P Unused
. =" qupNC USB 4P -
SD Card Reader 76 71 68 20 MPERPZ?US%WA USB2NS F31 NC USB PSOCN i
(& Ethernet if conbo) 76 71 68 20 USB3_SD R2D C N BD33 |orap UsB3T Usr2ps| 3L NC USB_PSOCP Reserved: PSOC (Legacy Trackpad)
. =" qupNC USB PSOCP -
76 71 05 20 gy USB3_SD_R2D C P 2222 pETP?_UsBaTPa samnel L N USB 6N
: - B2NG| " gy N UOB _ON v
PCle Port Assignnents: Uss2pe| L3L NG USB 6P e Unused
7 s pm>—PCLE AP_D2R N VB3 IpERNG @9 NC_USB_7N
76 34 PCl E_AP_D2R P AY33 USB2N7 2 s
AirPort v — Userr 20 o NCUSBTP ... Unused
762 PClE_AP_R2D C N BE34 |peng o USB 5 N
o PCI E AP BC34 USB2N8 EX o 717
e = ® R2D C P - PETP3 s 2 T UsBE ExXB P =22 Ext B (LS/ FS/ HS)
76 37 PCl E_CAMVERA D2R N AT33 UsB2Ng| A30 NC USB_EXTDN 218
. PCI E_CAMVERA D2R P A3 Jorron Usezpe| 20 NC_USB_EXTDP - Ext D (LS/FS/ HS)
v D> VERA D2R P ARS3 | R — S
Camer a CAME B29 TP_USB_CAMERAN
PCl E RA R2D C N BE36 USB2N10 )
@:m PCI E_CAVERA_R2D C P pelE=T pers USB2P10| 220 _ gy TP USB CAVERAP Reserved: Camera
7o a7
usB2N11| A28 B BT N 30 75 BT
76 35 PCl E_SSD_D2R_N<0> AVB6 |oerns usB2P11| 8 g USBBT P s
SSD (Gunsti ck) 7 25 my—PCl E_SSD_D2R P<0> V36 lPERPS usB2N12| 326 NC USB | RN e .
e e ont y) s comPCLE_SSD R2D C N<O> o BT loemys y Use2p1o 20 qrg NCUSBIRP  omnn
) : 76 3 PCI E_SSD R2D C P<0> BB37 | a F24 USB_TPAD_N
O PCle switch if TBT D 635 Qf——= =29 Rl & PEUZ  gm——PETPS USB2N13 -
| 'es g|3 {3712 2 qup—USB TPAD P o o Trackpad
7 25 r>—PClL E_SSD_D2R N<1> o738 lpeErng - USB3 Port Assignnents:
SSD (Gunst i ck) 7 s oy PCL E_SSD D2R P<1> AVBS |orrps usB3RNL| AR26 USB3_EXTA D2R N s
C Lane 1 UsB3RpP1| AP26 USB3_EXTA _D2R P w75
(PCl e-onl y) 76 35 @WPHM ussaTN1| BE24 USB3 _EXTA R2D C N % 75 Ext A (SS)
O PCle switch if TBT/SSD oo POLE_SSD R2D C Pel> BESE leeTPs useaTP1| BD23 B3_EXTA_R2D_C_P rpm = 7
USB3RN2| AV26 B3_EXTB_D2R_N 68 71 75
) 0 my—PClLE SSD D2R N<2> g AT40 loppyy UsB3Rp2| AV26 USB3_EXTB D2R P o 1175
SSD (Gumnsti ck) 76 35 [T PCl E_SSD_D2R _P<2> > AT39 |beRrp7 usBaTNe| BD25 USB3 EXTB R2D C N o 7s Ext B (SS)
(e o 2on! ) = o POLE_SSD_R2D C Ne2> BE4O |peryy UseaTP2| P27 g USB3 EXTB ROD C P g, v
O PCle switch if TBT/SSD e qgy-POE SSD R2D C P<2> o, BOAO perey USB3RNS| AV2S NC USB3 EXTC D2RN ey 7
UsB3RPs|_AV29 NC_USB3_EXTC_D2RP s
ooy POLE SSD D2R N<B> o A8 loppg “SB““‘"HSEEE NC USB3 EXTC R2D _— Bxt C (S9)
SSD (GQunst i ck) v = (> PCL E_SSD_D2R_P<3> D e USB3TPS NC LISB3 EXTC R2D 77
Lane 3 AR29 NC USB3_EXTD_D2RN
7 35 oom—PClL E_SSD _R2D C N<3> BD42 |oeThg USB3RN6 278
(PCl e-onl y) o usB3RPs| AP29 NC_USB3_EXTD_D2RP gy - -
O PCle switch if TBT/ SSD 76 35 @wfﬂﬁps Use3TNG| BD27 EXTD D - 72 Ext D (SS)
usB3TPe| BE28 NC USB3_EXTD R2D [
USBRBI AS* |24 s PCH USB RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
83 'R1370
P24 S NC 22.6
P23 L33 e 20w
69 68 66 64 52 19 17 15 12 33 _PPLVS_ SO 5201
" oco*/ api ool P3 XDP_DAO_USB_EXTA OC L e
| 1t/ P o] Vi g XDP DAL USB EXTC GG L omuu
1R1300 BE3O |pc E_| REF oc2+/ aPl oa1| W2 XDP. D_PWR_EN - =
B 7. 5K oc3*/ Pl os2] PL XDP_DA3_CANVERA PWR_EN 1
190 NC@TPH oo/ aPl a3 MB XDP_DB0_USB EXTB_OC L 518
Ve NCEE2E_[TPs ocs*/ Gl oo 1L XDP_DB1_USB _EXTD OC L 1 18
2" PLACE_NEAR=U1100. BD29: 12. 7nm oos*/ Pl oto| N2 XDP_DB2_SD PWR EN 18
PCH_PCl E_RCOVP BD29 |oc) E_RoOWP ocrripiota M g,  XDP DB3 SDCONN STATE CHANGE L i s
OVl T_TABLE
7 71 50 1@y LPC AD<0> R1340 33 1 2 LPC AD R<0> A20 [, ppo (1P U1100 SNBALERT* N7 e PCH SMBALERT L
76 71 50 41, LPC AD<1> R1341 33 1/\/\/\/2 5% 17 20W L PC AD Rl S0 (1PY LYRKPONT LERT*/ GPI OL1, -
Raim LADL (1PY) RLO
76 71 50 41 LPC AD<2> R1342 33 2 O% LPC_AD R<2> AL8 MOBI LE SMBCLK| SMBUS PCH CLK 1o 22 44 63 68 71 76
= NN S5 Zow LAD2 (1PY) FCBGA i oD
76 71 50 nggry—LPC AD<3> RI343 33 1, A2 o LPC AD R<3> T8 liame (1PY (3 o 11) SVBDATA PCH_DATA 1822 40 63 58 71 70
7o 71 50 4 ggmLPC_FRAME L R1344 33 AV, Y,V ——— LPC FRAME R L B21 4 FRAME® g SMLOALERT+/ GPI 060| Mg PCH SMLOALERT L .
» NC LPC DREQD L Ollicrr (1py £ @ smocLk| B SM._PCH 0_CLK o
PP3V3_SUS oo BT PYREN PCH__ ST luprgy guces) ~ | © SMLODATA R g SM_PCH 0_DATA 2
11 12 13 14 15 17 50 64 65 66 )
o 7150 41 1. LPC SERI AL11
Eﬁgﬁ gsus 3 12 20 14 15 37 50 04 65 6o oo o qDLPC SERLRQ g S SERIRQ SML1ALERT*/ PCHHOT*/ GPI 74| 6 g PCH SMUIALERT L,
20 21 22 44 46 47 65 68 69 71
PP3V3_S3RS0_CAMERA 36 47 69 sm.1cLk/ cPl osg| K8 SML_PCH 1_CLK s 70
PP3V3_S0 999299 12 %% 10 20 29 33 35 SM_1DATA/ GPI o75| N1 SM._PCH 1_DATA P
BERbnznas I o =i
SPI_CLK R AJ11l
76 50 0T} - SPI_CLK
R1350 10K 1,\/\/\/2 e — LPC SERI RQ 13 a1 50 71 o SPl CSO R L A lser csor (1PY) 3 (1PW I PD) CL_CLK| AF11 NC CLINK_CLK 72
R1351 10K 1,,p2 TBT_PWR_EN_PCH " Q== —— O - z 10 NC CLINK DA
R1360 10K 5% 17 20W M- 20T op a 20 TP_SPI _CS1_L AL7 {spi_cs1* (1PY) S (1 PU I PD) CL_DATA — CL TA 7
R136 1 2 DAO_USB EXTA OC L s - qQ~ - LLAF7
A R13 o% 135 1%2 27T XDP_DA1_USB EXTC OC L o TP SPl_CS2 L o A10sp csa+ (1PY § LRS- g NC CLINK RESET L -
K150 1 2 >” D _P EN
RT368 10K 1/\/\’\/V\,/\/2 I ZOW——20T ?,‘il\/ERXRPVR = e osocEySPL_MOBIL R qug AN isPi Mosi (1PD) | BAE SYNC VASTER=I 15 Rer ERENCE SYNC DATE=127 107 201
10 3 s
RI320 10K 1 ,\\n/2 o T20W W 20T Xpp DBO_USB EXTB OC L o woEySPLMSO  qug M isP_MsO (1PY P2t ETSNC T PCH PCI - E/ USB
RI321 10K 1 A7z o0 T20W W 20T xpp DB1_USB EXTD OC L w10 SPI_10<2> AI4 P4l BB N
R1I367 10K » L 5% UZ0W W 20T gp PR EN 0 YD A EEZ g SPI_IQ2 (IPY 1pal BEALS e N e e ias
106871
R1369 10K 1%2 o 20T XDP_DB3_SDCONN STATE CHANGE L .. . o@D SPL_ 103> gy M2ispi 1 (1PY 70,1 ReF| AVAT. PCH TD | REF d} Appl e Inc. SCH_NUM>
R1392 1K 1, nn2 SPI_1 O<2> =
—W/v\/\’ 5% 17 20W MF 20T 190 'R1380 "
— LAAN 2t row——o—a L O<3> 1 50 8 oK NOTI CE OF PROPRI ETARY PROPERTY:
«_.:gz igi 1 2w ECH SVBALERT L " /%ow ER eI B R e T
R13 1 2 °% PCH_SM_OALERT L . 2201
R1355 10K 1%2 5% ITZ0W W 201 poH SMUIALERT L - Il NOTTO REPRODUCE OR GORY 1T 13 OF 118
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8 14 6 5 4 3 2 1

Pul | -up/ down on chi pset support page (depends on TBT controller) OM T TABLE
Redwood Ri dge: TBT_Cl O PLUG EVENT_L, requires pull-up (S0), no isolation necessary. =
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pul | -down & isolation. womm BT CIOPLUGEVENT L AT8 Isveusys/cPl oo LYUI\%(]ligor\rr
F13
o 1 rmyEW PMVE L - TACHL/ GPI 01 VOBl LE PP1V05_S0 -
70 1 ry— DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) NO STUFF
1 10— SMC_RUNTI ME_SCI_L -5 TacrsraP o7 lIl?K1457
1 oy XDP_FQO_HDD PWR EN @ " [cPICGB (I PURSVRST#) iow
0 10 o WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
TP14| ANLO o—PCH A20GATE 14
nu@m MEMVDD SEL IV L~~~ o "8 eposs NO STUFE
D 1 10y XDP_DDO_SSD PCIE SEL L PO SATAOBLSF) S aucrr) (1PD) PECI [ AY] gy PCH PECI R1470 43 1/\/\/\,2_520_3516,?%&!—@“2 7
00! [ ——— 5
2
7 50 1@y LPCPLUS GPI O - G4 ITACHO GPI o17 RONDATE qu PCHRONL  ,.n
w1 oy ITAG TBT_TNS_PCH - lscav e 2 4
o 1oy TBT_GORSX BI DI R -0 ol s oo 7 e PCH PROCPWRED R1440 0 1iznp 2O S s
i KE. L RL1 |epi 27 (1 PU- Deepsx) Y ez PM THRMIRI P_L_R R1456 390 1V\/\,2_EZ%'3,'\$M°_L_@“2 i
AD11 2
= ! ALE ML P! 28 PLTRST_PROC* (A4 g CPU RESET L o -
2 qom—IBT_POC_RESET_L > lopi a4 o
o N10
oy XDP_FCL_GPU_GOOD P leP a5/ - & VS
18 14 XDP_DC2_QODD PVWR EN L AT3 ISATA2GP/ GPLCB6
L e —— (1 PD-PLTRST#)
« o XDP_DC3_JTAG | SP_TCK > "KL IsaTaacer aoca7 A2 |
(I'PD- PLTRST#) A4l
wppilBEEEE PPSVE SO 1 —JTAG 1 SP_TDO A7 lsLonDy aPl B8 3
20 14 TAG | SP_TDI .  AMB Ad4
RAMCFQD: H RAMCFGL: H  RAMCFG2: H RAMCFG3: H o @ ITAG LS - SDATAQUTO/ GP1 039 o
R1475* R1474 R1473! IR1472 70 1 o FW PWR_EN_PCH N ISDATACUT1/ GPI 018 B2
10K 10K 10K 10K NOE A3 BT
1/ 28W g’é‘éow 1/ 28W 250w XDP_DDI_M.B RAMEGL - SOTEEELST] SARascer) 545
280, 1,51 20, %1 7 50 1@y SPL ROM USE_M.B -2 P57 BAL
20 M.B_RAMCEG3 - 26 ITACH4/ aPI 068 BCL
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [Bo2
- y D SEL_PCIE L_USB_H Gi3 BD44
C © 18 [T om-SR SEL PAEL USBH g ° s T@%@ 93(':1039 BD45
20 MLB _RAMCFQO - Tﬁ% gg}]%} =
BE3
BOM GROUP BOM OPTI ONS ‘ BE41 DL
- - BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
PP3V3_S5 12 15 17 18 19 21 31 32 34 61
PP3V3_SUS 1312 13 19 17 50 04 65 66 60
PP3V3_S0 9% 93 3293 13 37 10 20 29 33 |
pnRMsunsenn
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K 1,542 FW PMVE L 1470
RIZTT 20K 5 \A /L o 7720w W 20T ppMUX_UC | RQ 1470
RIZO6 10K 1,72 o0 TT20W W 20T SMC RUNTIME SCI L o
R1494 10K 1 2 9% TT20W ™M 20T \\y —EN 1470
R1489 10K 1mz S% 1720w M- 201 \EM VDD SEL_1V5 L 70
RIZ95 100K 2 \AA/1 o 7720w W 20T Xpp DDO_SSD PCIE SEL L .4
R O0 100K 1/\/\/\/2 5% 17 20W W 20T pCPLUS_GPI O 14 50 71
R1412 10K ZAANL o% 1720W M- 201 j3TAG TBT TMS_PCH 1420
RIA92 10K 1, \a72 >0 17200 W 20T TRT GpSX_BID R o
A RIZ9TTOK 1 \Ap2 o T 20w W 20T SMC WAKE SOl L o
R1498 10K . L O% T720W M 201 Xpp D2 ODD PWR EN L 4, 4 SYNC VASTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
R1413 10K zml 5% 17 20W M- 201 JTAG | SP TCK 16 2 ————
R1486 10K 5 O% TZ0W W 20T 3TAG | SP_TDO o PCH GPI O M SC/ NCTF
R1499 10K 1%2 o% 1720w M- 201 37AG | SP_TDI 120 o2y At emer sy
RIZ84 10K 1 Npvz o 720w W 20T fw pWR_EN_PCH 170 I | SCH_NUM>
R1493 100K 1 2 S% T720W M 201 Sp| ROM USE_MLB 1aso Appl e Inc. =
’\/\/\/ 5% 17 20W NF 20T ®
R1450 10 NOTE: GPI O70 pul | -up/ down on project-specific page NOT! CE OF PROPRI ETARY PROPERTY:
RIAEE ToK VMV 2o 0w 20T pait e e L - TERETIATL N CA R e S Tre
/\/v\/ - 14 76 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W MF 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 118
. . Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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OM T_TABLE
U1100
LYNXPO NT
MOBI LE
CBGA
71 69 66 62 42 18 17 15 1a _PPLVO5_ SO (7Fo: 11)
VCC: 1.312 A Max, 130mA ldle Y26 vocADACL_s| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
AN24 '&‘_5 vssl P43 VGA DAC Di sabl ed per SB
AA26 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MBL CKPLUS_WAI VE=Pwr Ter n2Gnd
AD22
ood — = PP1V5_S0 1117 13 15 17 19 52 64 66 68
AD26 VCCoVRM_BB44 VCCVRM 183mA Max, 68mA |dle
D AD28 s PP1V05_S0 1615 17 10 42 62 66 60 71
A8 | vee z AN34 VCCl O 3629mA Max, 264mA Idle
2520 vea o [ ANss
AE22 D — PP3V3_S0 GBURE Y 02020
AE24 é E VOC3_3: 133nA Mex, A ldle THERVaBABE
AE26 vees_3([ Rraz
AGL8 E
AGR0 Y12
AG22 DCPSUSL| -2 s« NC
e PP3V3_SUS 112 33 16 15 17 50 04 65 5
AJ30 .
PLACE_NEAR=R1550. 1: 2. 54nm Rg-sl?o PLACE_NEAR=UL100. Ul4: 2. 54nm veCsUS3 3(@ VCCSUS3_3: 261mA Max, 6mA ldle
PPVOUT S5_PCH _DCPSUSBYP 1A~ 2 _PPVOUT S5 PCH DCPSUSBYP R U4 |pcpsuseyp -
N =0 5 1% N-RECK-WPTHEG: 2 M Powered in DeepSx
C1550 : NEEKTVHEY=0: 20w NEEKTVHEY=0: HEJ 8 N_iech —
1UF 201 g pepsusy([ AI28 L\
S10% PP1V0O5_S0 14 15 17 18 42 62 66 69 71
CeRw 2 voal d_AK20 | voor o 3629mA Max, 264mA 1 dle
PP1V5_S0 1132 13 15 17 19 52 64 65 08
L AK26 { VCOVRM  183mA Max, 68mA I dle
veovRM [ Ak28 T
PP1V5_S0 1113 33 15 17 10 52 04 o6 6o
P VCOVRM_BE22 [ vcovrRM  183mA Max, 68mA Idle
o
71 69 66 62 42 18 17 15 10 _PPLVO5__SO o vea d_AK18
u18
VOCASW  670mA Max, 34mA I dle e - PP1V5_S0 g g e 0 e s e e
C 2 < VOCVRM_ANLL [ vcocvRM 183mA Max, 68mA Idle
g
u24
Vis % vcal g AK22
V20 Vi
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vcal AP22
Y22 s AR22
AA18 AT22
OM T_TABLE
UI1100 _—
LYNXPOI NT
MOBI LE
FCBGA
60 65 64 50 17 15 14 13 12 yy [PP3V3_SUS (8 cF 11) PP3V3_SUS 112 43 16 15 17 50 04 65 5
VCCSUS3_3: 261mA Max, 6mA ldle R24 R20 VCCSUS3_3: 261mA Max, 6mA ldle
R26 veesusa_3([ rRe2
R28 VCCSUS3_3
L26 veepswe_3| AL6 PP3V3_S5 pugpRageaa
15 mA Max, 1mA Idle
M4 vss 8 DpepssT| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: 6. 35mm
! 5 RER R EFES: £
71 69 66 62 42 18 17 15 1a _PPLVO5_SO W5 |vcousBPLL = AE14 s 1 C1580
22mA Max, ??nA Idle b vocs o [ 22— PR3VS_SO HRHREERna Sy
B wapBEBEEEE _PP3V3 SO L24 fvocs 3 — [ Ace VCC3_3: 133mA Max, 3mA Idle . 1Y,
VCC3_3: 133mA Max, 3mA Idle © 402
71 69 66 62 42 18 17 15 1a _PPLVO5__SO 30 g vcaol g 36 PP1VO5_S0 1415 17 18 42 62 66 69 71
VCCl O 3629mA Max, 264mA Idle V28 ] VCCl O 3629mA Max, 264mA Idle =
V30 VvCCl O
Y30
g vocsusHDA| A26 PP1V5_SO 333 15 15 47 10 52 04 50 68
NCx_Y35 |pcpsus2 10mA Max, 1mA Idle
veesuss_3| K8 PP3V3_SUS 1112 13 1415 17 50 64 65 66
: , _PPVRTC G3H 1121960
o0 o6 o8 52 19 17 15 19 33 3 [PPLVE_SO AF34 |voovRm o voomrd A6 VOCSUS3_3: 261mA Max, 6mA 1dl e PEVRTC G3H
VCCVRM 183mA Max, 68nmA |dle
1w _PP1VO5_S0_PCH VCC CLK F AP45 |yoc B 14 6UA Max (3.0V, room tenperature) C1533: C1532: L C1531
??mA Max, ??mA ldle perrr( [ P16 BYPASS=U1100. P14: 6. 35nm 0.1UF - 0. 1UF L L 1UF =
00 00 02 a2 10 7 10 14 _PP1VO5_30 ¥32 veoeLi d:—@z\éﬂ TRy TG BT BT TS 8%
VCCCLK: 306mA Max, 89mA Idle — NeEKVhEYF=0- 2 m 1 C1590 R 2 R 2 2 CERw
wya i §EYY PEVE SO oo g i0F ; .
VCCCLK3_3: 55mA Max, 11nA Idle L29 5 AJ12 PP1V05_S0 1615 17 10 42 62 o6 60 71 20% BYP) Yf@issm‘é?l&e":%.‘%@sr?fn35"‘“
5 VfPR@ildM 4mA Max, 2mA Idle —‘|? EoEgM L BYPASS=U1100. A6 6. 35mm
L26
Vo6 | | VecoLka_3 1
w2 315 vocspi | ADL2 PP3V3_SUS 3 12 15 16 15 17 50 04 65 5
Va2 s 22mA Max, 1nmA ldle
§ NOTE: Pin name is VCC but really is 3.3V
A 71 69 66 62 42 18 17 15 1a _PPLVO5_S0O AD34 P18 PP3V3_S0 GBE R Y0
VCCCLK: 306nmA Max, 89nmA Idle voo([ P20 T ?2?mA Max, ??nmA Idle e A e e e SYNC VAGTER=J 15 REFERENCE SYNC DATE=12/ 18/ 201
AA30 TTTLE
AA32 L17 PP1V05_S0 14 15 17 10 42 02 60 69 71 PCH Power
\,m{ VCCASW 670mA Max, 34mA Idle T
71 69 66 62 42 18 17 15 1a _PP1VO5_S0 AD35 R18 PP1V05_S0 1415 17 16 42 62 66 69 71 Appl e Inc. SCH_NUM>
109 66 62 a2 10 7 10 10 _PP1VO5_SO AGao | | VOOCLK VCCASW 670mA Max, 34mA I dle o
VCCCLK: 306mA Max, 89mA Ildle AG32 -
D86 o VCoVRM_AMO PP1V5_S0 1135 33 15 47 10 52 04 50 68 NOTI CE OF PROPRI ETARY PROPERTY:
E VCCVRM  183mA Max, 68mA Idle %%E@g@h;%ﬁg&%ﬁ% fGT”E
AESO AKS0 PP3V3_S0 i S% S; 22 3% E% P | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
AE32 g VC&—3(M VCC3_3: 133mA Max, 3nmA |dle mamaram s Il NOT TO REPRODUCE OR COPY I T 15 OF 118
Current data from LPT EDS (doc #486708, Rev 1.0). - 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
! 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 U11o0 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS e B2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 RA4
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U16
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
AN28 (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 @
AG28 38
AGA4 Ga4
AJ16 ]
AJ18 HLO
AJ20 H13
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.
®

T RTE—
<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 COPY I T
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6

4

Current

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
613432 3121 19 18 15 14 12 PP3V3_S5

71 70 69 66 65

9oL
L1174
G5y 2

BYPASS=U1100. A16: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V _SPI PWR)
6 65 61 50 17 15 14 13 12 3, _PPBV3_SUS

C17102 1
B

BYPASS=U1100. AD12: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V _SUSPEND PWR)
6 65 61 50 17 15 14 13 12 3, _PPBV3_SUS

C1704i

BYPASS=U1100. R20: 6. 35nm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PWR)
6 65 61 50 17 15 14 13 12 3, _PPBV3_SUS

C17061
0. 1UF

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

6 65 61 50 17 15 14 13 12 3, _PPBV3_SUS
C1 7108 i

i

aly
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 11 _PPLVS_SO

C17101
0. 1UF
>

0
BYPASS=U1100. A26: 6. 35mm

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

BYPASSSULL00. g8 8201Mho. 529,835

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
cBLBTERT PPV SO

8 47 46 45 a1

C1720ﬂ‘C17211 Cl7221 C17231
1 1UF - 1UF

o

10% 10% — 10% —— 1/
W G| W] S

nmm
=UL100,0BREE=GPIBY. Us2: 6. 35mi=
PCH VCC3_3 BYPASS
(PCH 3.3V HVCMOS PWR)
3% 37 PP3V3_SO

sno
any
&
sno
363
sno

7
4
5

28
sno

C(])_712§ 1
T4
c%oz
BYPASS=UL100. R30: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PYR)

o 47392 9795 93 75 _PP3V3_S0O
9 35 28 27 36 23 43 3

Cl17281
0. Olkéi
Xp
x7R-8é 2
402
BYPASS=U1100. AE14: 6. 35nm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PVR)

o 37392 9795 93 75 _PP3V3_S0O
9 35 28 27 36 23 43 3

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

PCH VCC3_3 BYPASS
(PCH 3. 3V THERVAL PWR)
585 PP3V3_S0

sno
any
&
sno
363
sno

7
4
5

28
sno

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

PCH VCC BYPASS
(PCH 3.3V FUSE PVR)

o b 7352 67 28 95 55 _PP3V3_S0O
9 38 48 47 a6 43 2% 3%
10%
b 2
402
BYPASS=U1100. P18: 6. 35mnm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PVR)

o 66 6 52 10 17 15 13 33 3 -PPLVE_SO
183mA Max, 68mA Idle

S0

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

Ill Ill I Ill Ill I Ill

68 66 64 52 19 17 15 13

1

Cl74
10

o

0 —1

2

o

a1\

oumcC_n
A

BYPASS=U1100. AF34: 12. 7nmm

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)
71 69 66 62 42 18 17 15 1a _PPLVO5_SO

670MA Max, 34nmA Idle

C1750 1
'o:— -

2 %ﬁ/
X5R- CERgL % EWI

1C1751 JiCl752
v UF

I &0%y
z g&;ﬂw

PHABEAE AR 580 B oo S B

\CE_NEAR=U1100. V20: 2. 54nm _l
Not docunent ed in EDS!

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
71 69 5 62 42 18 17 15 14 _PP1VO5_SO

Cl 551
=

m)( N
oumoC
IS

1 C1756

=l

1 C1757 lC&758

B

BYP; =U1100. A 1120 7m
A%?{PASS—Ull 0. é% g

PCH VCCI O BYPASS
(PCH 1. 05V PCl e/ DM / SATA/ USB3 PWR)
71 60 66 62 42 15 17 15 14 _PP1VO5_SO

%s((\@%g'sguﬁﬂb‘? AE18: 6. 35mT-

C17601

| i

Cl761

1C1762

i

C1763 lC1764

- T%éw

BYPAR AU é‘}iﬁsrgnuﬂﬂb AR28-38

BYPAS:
PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO
C1770
1UF

1
10%
B »
0
BYPASS=U1100. U35: 6. 35nm

C1772 i
1UF

10%
B >
0
BYPASS=U1100. AN34: 6. 35mm

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)
71 69 66 62 42 18 17 15 1a _PPLVO5_SO

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)

71 60 66 62 42 18 17 15 10 _PP1VO5_SO
C1774 l

£

BYPASS=U1100. U30: 6. 35mn

PCH V_PROC | O BYPASS
(PCH 1.05V CPU I/ F PWR)
71 69 60 62 42 10 17 15 15 _PPLVO5_S0

1180, (KRG8 2288 ave: 6. 35mn
71 69 66 62 42 18 17 15 14 _PP1VO5_S0O

8&593'/)2 —%}\f

1 C1786

1C1787

i
2 g

Y P AR A2 A ah 2 B3,

BYPASS—UllH'O“. AJ12: 6. 35mmd

71 69 66 62 42 18 17 15 1a _PPLVO5_SO
??mA Max, ??mA ldle

R1790
1

2

05"

P1V05 SO PCH VCC CLK R
VAN

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

Cl7761 C1777 1
1UF

1% 1=
V) 2
EEL%X &2
BYPASS=UL100, 0638580, 2P88" Acs0: 6. 35mm |

PCH VCCCLK BYPASS
(PCH 1.05V DI FFCLK PWR)

7160 66 62 42 15 17 15 14 _PP1VO5_SO

Cl778i
e

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

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

7160 66 62 42 18 17 15 14 _PP1VO5_SO

C1780 l
8; B
BYPASS=U1100. AD34: 6. 35mn

PCH VCCCLK BYPASS
(PCH 1. 05V SSC PVWR)

7160 66 62 42 18 17 15 14 _PP1VO5_SO

CRI TI CAL

oM T
4. 7UH 170

PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

BOM OPTI ON

113S0022 1

RES, FF, 0 OHM (0200HM MAX) , 2A, 0603 L1790

0603
NO_STUFF

TABLE PCH CLK VCC BYPASS
(PCH 1.05V CLK PLL PWR)

MA-0. 3210HM PPlVOSSO PCH VCC CLK'F .
A H oY

eigo:
603 402

BYPATRALLER 185+ 2rh%: 65 mm

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

"7 PCH DECOUPLI NG

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN 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 I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8

5

4

1

Extra BPM Test poi nts wwees PPvadoso ceu - Merged (CPU PCH) M cro2- XDP 4 o0 s 6242 20 17 15 10 _PPIVOS_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
7 s r>—XDP_BPM L<2> 1, Tp1802 XDP_CONN Use with 921-0133 Adapter Flex to 747110 s XDP_CPU_TDO _R1820 _51nm1 V.V
s o myXDP_BPM L <3> Halyg 7169 66 62 42 18 17 15 10 __PP1VO5_S0 J1800 support chi pset debug. = S <OP
o 1 P1803 DF40RG-QORE- 0. 4V 74 1 s XDP_CPU_TCK R1823 51 » 1
e XDP_BPM L<4> TP1804 'R1830 —PLACE_NEAREUO500. No4: 28mm _ V V'V 5% I720W MF 201
- P6 150 62 (7 61
s D XDP_BPM L<5> TP 50%, XDP
3 TP1805 %}E}é’ a7 s XOP_CPUPCH TRST R1824 51 2 1
. XDP_BPM L<6> TP1806 462 1ol P ACE NEAREWD500. M3 28mm~ V V5% Zow 20T
TP- P6
s XDP_BPM L<7> 74718 XDP_CPU PREQ L OBSEN_AQ -—— 3 o= OBSEN Q0 CPU_CFG<17> o 74 . . =
D > TP1807 nn Sg OP CPU PROY L CRSEN AL d gg 5 CRSEN CL PU CFG=162 %S ” TDI and TMS are terninated in CPU.
v 8| 7 o -
7 s —CPU_CFG<0> OBSDATA_AQ -0 g g 9 o OBSDATA_CD CPU_CFG<8> ame
7 o prmyCPU_CFG<1> OBSDATA_A1 =200l oup OBSDATA_C1 CPU_CFG<9> ame
- o 14 o0 13 -
7 s oy CPU_CFG<2> COBSDATA_A2 =190 015 e OBSDATA_C2 CPU_CFG<10> ams
771 s pmy—CPU_CFG<3> OBSDATA_A3 =800l oup OBSDATA_C3 CPU CFG<11> ams
20 19 -
ole!
7 o rmy—XDP_BPM L<0> OBSEN B0 =20 012 e OBSEN DO CPU _CFG<19> ame
7 o my—XDP_BPM L<1> OBSEN B1 —— 0013 ot OBSEN D1 CPU_CFG<18> am
- T 26 00 25 -
7 s - CPU_CFG<4> OBSDATA_BO —— 220017 e OBSDATA_DO CPU_CFG<12> ams
7« [y CPU_CFG<5> OBSDATA_B1 ——90 0122 s OBSDATA D1 CPU_CFG<13> oo
- - 32 00 31 -
“OP 7 s - CPU_CFG<6> COBSDATA_B2 =310 0132 e OBSDATA D2 CPU_CFG<14> ams
CPU PWRGD R1800 1K 1 5 7 o oy CPU_CFG<7> OBSDATA_B3 =90 01 ot OBSDATA D3 CPU CFG<15> ams
7 MDA NEARED0500. F50: 2 5amm— vV V\V-"59% 720w 20T MR D E
DP XDP_CPU_VCCST_PWRGD PWRGD HOOKO T Db ECH | TPCL K/ HOOKA NG
76 a1 12 PM TN L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 Pl Dy EF D | TPCL K#t/ HOOKS NC
PLACE_NEAR=U5000. J3: 2. 54nm 5% 1/ 20W M- 0201 VCC_OBS_AB ad o ol VCC_OBS_CD XDP
XDP s @m—CPU_PVR DEBUG HOOK2 U Dy T RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12202
707w 52 om PM PCH SYS PWROK R1804 0 1,pp2 XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET L o 10 74 VN T R 500 R 2. sama
5% ITI8W M-TF 402 50 § ol49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
76 71 68 03 1 22 13Ery—SMBUS PCH DATA SDA —— 20015 o DO XDP_PCH_TDO amu e n
767 o0 53 as 22 15 [Ty SVBUS_PCH CLK Sl ROET D R TRSTn XDP_TRST L
7 18 11 @ XDP_PCH TCK TCK1 - 005 - Dl XDP_PCH TDI o e
C a7 10 s o XDP_CPU_TCK TCKQ - 000l - NG XDP_PCH TMS o w5
60 59 XDP_PRESENT#
ole! — CRI TI CAL
X XDP XDP Il XDP XDP v
C1804 1| |1rR1831 C18001 64\ 63 1C1801 1C1806 840
0. 1h — 21K 0.1k — = Qot = QotF DVN5LOBVK- 7 —r2
BBl 2 TATS 5.2¥ 2 éj 2 B, 2 Beay, SOT- 563 ©
CERV 538 %-ZLEV CERV 538 518 0847 561t *oR So1t *oR z
2
a n XDP. T 618 71 74
L i — ) . CPU_TDO ame
XDP_CPU_PRESENT_L CRI TI CAL
DNNBL%\?K‘“?) =~
e [V)
SOT- 563 §§
S[E] J» XDP_CPUPCH TRST L 4 10 72 7
- = mm o - VAKE_BASE=TRUE
R T CA — XDP_CPUPCH TRST L R
842
o
PCH XDP Si gnal s T Non- XDP Si gnal s e[ L
o Al 10 R's) . £
1+ o XDP_DAO_USB_EXTA_OC L R1890 sl 1 2 USB_EXTA CC L w CPU JTAG I sol ati on _ S[RT [o XDP_CPU_TDI o ¢ s e
«s [rm_XDP_DA2_SSD_PVR_EN RIB95 SHORT 1 \\A'2 SSD_PWR_EN oo 5 o PLACE_NERRETIS00. 557 28mm o N
s [ XDP_DA3_CAMERA _PWR_EN R1I893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR_EN o6 o5 63 62 50 53 50 49 37 19 PPSV_SO CRI Tl CAL
1 @om—XDP_DB0_USB_EXTB_CC L R1894 SHORT 1 2 B_EXTB L 61332 31 21 10 17 13 14 12 _PP3V3_S5 XDP
B »» [ XDP_DB2_SD_PVR EN R1896 SHORT 1 ,\\'n"2 SD_PWR_EN T e 91842 N
1 o XDP_DB3 SDCONN__STATE _CHANGE L R18 O7 SHORT 1 ,"\'A72 NNE NRE NONE 201 SHOONN. STATE CHANGE L am DWNSLOBVK- 7 —a
. ormXDP_DCO_DP_AUXCH 1 SOL_L R1872 SHORT 1 2 DP_AUXCH I SOL_L “ C18451 o 13Rslo§<45 e | g
w0 1 p_XDP_DC1_SATARDRVR _EN MAKE_BASESTRUE = ¥ NONE NOWE NOET20T7%pp DC1 SATARDRVR EN @m s 0. 1Lé§ o Ve 25 A3 J» XDP_CPU_TNB e
0 10 XDP_DC2_ODD_PWR_EN L mASE-TRE  — XDP_DC2_ODD_PWR EN Lo w0 or Y, 2 L1845 o PLACE_REAREITE00. 57 28mm =
,Am XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 A7 2 JTAG | SP_TCK oo 1 20 b56Y 501891 2201
1 @@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \\'A72 NONE NONETNONE"20T oo pCl E SEL L 3 76 50 a1 10 ry—ALL_SYS PWRGD 2]a I'> Y|4 XDP_JTAG CPU I SOL_L
20 10 14 (0T} XDP_DD1_M.B_RAMCFGL MAKE_BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L|NC NCL5 s NC 60 sa PP1VO5__SUS
0 XDP_DD2_ENETSD CLKREQ L “TRE _ — XDP_DD2_ENETSD CLKREQ Y @D
" @@ XDP_DD3_AP_CLKREQ L R1 ﬁ’?% SHORT 1 nx 2 AP_CLKREQ L am e = = «OP
PRTEN 51
PCH XDP Si gnal |sol ation Notes: wu XOE_PCH T — _Rl RO 28 - q
- - XDP
*Qut put’ non-XDP signals require pulls. L XDP P DI R1 1 51
" Qut put’ PCH XDP signals require pulls. e —mpmmmusngka—mnm—Q’\/\/\/l 5% I7Z0W WF 20T
XDP
R187x and R189x shoul d be placed where nwn XOP PCH TN RI862 51 2 ppa 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 =
A 1@y XDP_DAL_USB EXTC CC L ‘a» TP1810
~@o--XoP DBLUSE EXID oC L lT’P;?sTPlSll SYNC VASTER=J15 M.B SYNC DATE=10/ 31/ 201
XDP_FCO_HDD PWR EN T
“CED o)
e p— 2, TP1812 CPU & PCH XDP
pe:ing > TP1813 PSS
Appl e I nc. =
®
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
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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8 7 6 5 4 3 2 1
PCH Reset Button

w2920 B RGN EN _PP3V3_SO
& S i 35

51 49 48 47 46 4

74 18 6 12 41 71 76

402
S| LK_PART=SYS RESET

PCH PWROK Gener ati on

50 44 43 42 41 39 38 35 30 PP3V42_G3H

E‘;{]F:Ags%:(ljlgf)OZ 5MWM
Wi s s _PP3V3 SO 1 — _PM PCH PVRCK T,
51 49 48 47 46 45 44 35 33 9.a/ﬂlUF F PM PO—' _P\/\RO( m 12 10 71 76
R1950! . 8 NO STUFF W Do we need this? VAKE_BASE=TRUE oD
2. q,ﬁ 402 R194Z)1 QOng48
%’{:Zlag‘év = 1/ 200 27%w  CKPLUS_WAI VESUNCONNECTED,_ Pl NS
, WAl VE= g
s 50 a0 [y ALL_SYS_PWRGD L8 TSRS ol [ ], B 74LVC2G0BGT/ S505
(1950 PM S0_PGOOD s 18 (Soress RL949
2 3
+ o CPUVR_PGOOD o ) 019502 S YRR R AN, 2 PMLPCH SYS. PUROK fomy s
: e
402
£ CKPLUS_WAI VE=UNCONNECTED_PI NS

C s 11 50 5 [y SMC_DELAYED_PVRGD

NOTE: ALL_SYS PWRGD nust renmain |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 1,32 2 LPC CLK33M LPCPLUS N
] =1 N T6. 35mm 6%
1/ 20W
R1959 M
o PCH_CLK33M PCl QUT 1722 , PCH CLK33M POl I N D = o
m PLACE_NEAR=UITOU0. A40: 6. 35nm V.V V
1/52/00W
M-

B PCH ME Di sable Strap
SySt em RTC POV\Br SOUF ce & 32kHZ / 25M_IZ CI OCk @ner at or 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.
VDDl O 25M A: SB power rail for XTAL circuit. ; .
VDDl O 25M B: Camera power rail for XTAL circuit. A EEERET I ¥ O'Z'i’?]\_’“ozel(l"?H VoA (300 o e NS Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
VDDI O 25M C: Thunderbolt power rail for XTAL circuit. No Coin-Cell: 3.42V GHot (no RO 66 65 63 62 59 50 50 49 37 38 _PPOV_SO
NOTE: VDD _25M nust be powered if any VDDl O 25M x is po%earzeg}d%.} . PP3V3 S5 1R1920
Coin-Cell & G3Hot: 3. 42V G3Hot 1"20K
Coin-Cell & No G3Hot: 3.3V S5 2750w
No Coi n-Cel | : 3.3V S5 920 L5601
No bypass necessary DWN5LO6VKs 7 Pl _DESCRI PT: ERRI DE_L S5V
GreenQ k 250z Power 4 4 4y 32§ [} PPIVE S5 sor-a63 [T SCRILPTOR OM! s
PP1V5_S0 2
SB XTAL POWEr oo as s 52 10 17 15 13 1 1 _PPLV5_SO o8 60 04 52 19 7 15 13 32 g
Canera XTAL Power " % "PP1V2_CAM XTALPCI EVDD o W @ L o2l 92 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power 60 20 26 20 _PP3V3_TBTLC g § VBAT and +V3. 3A are
3 internally ORed to L%%\?KZQ el
NOTE: SLG3NB148A provides slow rising " " " 1 > create VDD _RTC_OUT. DVNS A Kh
edge on 25MHZ_B when powered from C%_912Ué 1 C%_ngU('g 1 C%_912U'2: 1 Clgl%'Zz 1 . i 1
; B Ty p— C R o U T 3 uU1900 +Vv3. 3A shoul d be first
1.2V VDD O Redwood Ri dge al so 78 78 78 139 :
R : cErM 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power Xk 176
conpl i cates VDD _25M power, forcing R =i R 20558 TOEN e s
) QIC. to reduce VBAT draw. 1
at least S4. Both issues to be CRI Tl CAL 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
A ( SLG3NB148C) . = 6 |vice 25M B
C1905 14 \i cE 25M C 25M AL 9 SYSCLK_CLK25M SB s SYNC_NVASTER=J 15 REFERENCE SYNC _DATE=12/ 18] 201
12PF R1905 250 B8 SYSCLK_CLK25M CANERA o T -
27| ,_SYSCLK_CLK25M X2 LAMA2_o SYSCLK CLK2EM X2 R o 3 |x 25mM |15 g SYSCLK CLK2ZSMTBT g v Chi pset Support
2 CRIT| 18w NO STUFF - txi _ PPVRTC G3H 1112 15 00 :
P 1905 ¥ 'R1906 voutl 1 g § For SB RTC Power Appl e Inc <SCH_NUM>| D
0402 NC 3,25, 5\ sm lnl/\u/I b THRM .
T #<NC25. 000MHZ- 20PPM 12PF- 85C 3 i/%ew ~3D\ paD +C1910 S <E4LABEL>
C%ZQP('):(S BT NEE e i}gg NOTI CE OF PROPRI ETARY PROPERTY:
Sz | svsok akesmxa T BERETMTI LT e i 5 e
X . : OSESSOR AGREES TO OLLOW NG
I5°IA: NOTE: 30 PPMcrystal required TTET‘Z NllEAI NTAIAN Tﬁsgcx;jr\ir\; ILN CONFI DENCE 19 OF 118
= CIlCEOeIERM Il NOT TO REPRODUCE OR COPY I T
0402 — 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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4

3

2

Rl O

43 a2 41 28 (OOT}

SD Card Reader

SMC PME_S4_DARK L

PP3V3_S4

69 68 66 65 47 46 43 42 39 34
71 70

?040
oMSLIRY ] )

Support

71 69 68 65 47 46 44 22 21 13

STET ]
SR

PP3V3_S3

To/ From PCH

SD Card Reader
USB3_SD D2R P

76 71 68 20 13 (TIIT]

18 SDCONN_STATE _CHANGE L

CRI TI CAL
U2030

TC7SZO8FEAPE
SOT665

2

1 l RI O SDCONN_STATE CHANGE L

Flexible 1/0O Ali ases

is always USB3 in this inplenmentaton.

— USB3 SD 2R P

13 20 68 71 76

USB3_SD_D2R N

76 71 68 20 13 (TIIT]

C 76 71 68 20 13 ry—USB3_SD R2D C P

— USB3 SD D2R N rmyuszo s 1a 7o
— 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 10 200 71 76

Fl exi bl e
Must pul | signal
0 %I g sy _PP3V3_S0O

I1/0 Configuration Strap

correctly even i

al ways USB or PCle

i1
51 29 48 47 46 45 44 35 33

GS3 Connect or

DEVSLP not supported on LPT-H

Support

Yany e

From RI O Connect or

70 68 12

Redwood Ri dge Support

RR out put

sl BuNey _PP3V3 SO

is open-drain,

52 51 49 48 47 46 45

LCD HPD | nvert er

(Pull -Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

81 71
33 29 20 19 17
52 51 49 48

HDM HPD pul | - down

no i sol ati on necessary

Pl at f or m Reset

Connecti ons

Unbuf f er ed R2081 _ LPCPLUS RESET L o
o o AT RS S o ResET L Rl
= a 5% — -
LRy R2083
] 402 1433 2 SMC LRESET L @
1/510/50W
R2071 Mos"
BugEy PPSVS SO Buf f er ed N PCAI557D RESET_L o =
5%
CRI TI CAL VelF
1 S Mgzavheicos R2085
- 0
2U2083" PLT_RST BUF L LA SSD_RESET L —
1/16W
C2080: : 1|1Q020(|)<80 ?28921 Yo" CAM PCl E_RESET_L
0.1k L Do M o
i AL Wy Reges
702 1 2 AP RESET L oo =
R2087  iitw
= 129, 2 402 TBT _POIE RESET L gy o
1/510/50W

RAM Confi guration Straps

M.B_RAMCFG3

M.B_RAMCFG2

XDP_DD1_M.B_RAMCFGL

RAMCFGL: L RAMCFRX2: L
'R2011 R2012*
1K 1K
1/ 20w 1/ 200
5201 201,

RAMCFG3: L
'R2013
1K

5%

1/ 20w
2201

GPlOditch Preventi on

o o cnnliBEEY ] PPAVE SO
Redwood Ri dge JTAG | sol ati on cmon ] |:com3
Vi —— 0. 1UF
TBTLC can be on when SO is off, and vice-versa T2 %}Z’CE
s - . : - RM
I'sol ati on ensures no | eakage to RR or PCH TET_PVREN rust be high for JTAG Progranm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 2 20 TN T_l?; P\II\RPE_II\_I ; Al § v JTAG TBT TCK fyom 20
w 1 [rmy_JTAG 1 SP_TCK o1 8
60 20 28 10 _PP3V3_TBTLC 13 TBT _PWR EN PCH 5 B 3 TBT PWR EN 20 28
o LPC PVWRDWN L 6 A2 B Y ==
83 9595 92 33 33 ?% 12 _PP3V3_S0 71 50 41 12 (TR B2 ®
BENENEEY D
R2061'| [‘R2062 |'R2063 Fa
C2060 tos siRk 1K 3
0_ 1UF 1 © 1/ 20w 1/ 20w :V\l/lFQUW
0T Vi 201, ,201 201
X5R- CERM 2 .
020 U2060 Pul | -up val ues TBD
SN74AUP3Q07DQER
= X2SON
1 T JTAG TBT_TMS PCH 1]1A I’> v 7 JTAG TBT TMS oo 2
14 JTAG | SP_TDO 213y ] BA6 JTAG TBT_TDO 28
Rea <] o>
14 JTAG | SP_TDI 3[2A X~ 2Y5 JTAG TBT_TDI 28
™ [&> o
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
e WESTERC YIS TP ERENOE SYNC_DATE=01/ 14] 201
T — -
Proj ect Chi pset Support
sz |
d} Appl e Inc. <SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: [ —————
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE <BRA'\O_b
P 'Rl ETARY Pl ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 118
Il NOT TO REPRODUCE CR COPY I T e p———
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED 20 O: 81
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

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

n 1
CPUVDDQ EN = (I SOLATE_CPU_MEM L + PM SLP_S3_L) * PMSLP_S4_L VEM SO PGOOD' for CPU
MEWTT_EN = (I SOLATE_ CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = !l SOLATE_CPU_MEM L + CPU_MEM RESET_L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
o1 o 32 33 19 30 17 19 14 1 PP3V3_S5
76 oo a1 s 90 12y PM SLP S4 L AR RGN PM _MVEM -
CPUVEM SO 'R2122 6
1R2105 10K CRI TI CAL
%OOK o169 60 65 100 o _PPLV35 S3RSO CPUDDR %F%lf‘év 5 |r120
“ow . 452 - DVB53DOWV
ZYEZLF Re+a% PM MEM PWRGD L 2|6 |':} Sor o3
+ CPUV EN o 17180 '
CRI TI CAL Vo5, 3 CRI TI CAL
71 69 68 65 47 a6 44 22 20 13 _PP3V3_S3 CPUMEM SO ole p 120
GUEMS] o 2105 o v v () B SS S
RZJJ._O%JK 3o 563 | Kh . %& SOT- 563 1
3 : R212L 120: |"
LB o s a0 0. 047UF ——
ab5 2[GT7 S 1/ 16W 18%
’ CPUVDDQ EN L Mﬁbgz X5R- 84‘155\2'6' 2
CRI TI CAL L CRI TI CAL
cpurvEr\i (:);(()) ole oA 1OSCPUI\/EM so
DNNSL%VK— 7 = — \_%NSLOGVK— 7 =
C sor-563 | Kh SOT- 563
—
s[gs 7 s gs
1 T | SOLATE CPU MEM L 4 PMSLP S3_L 12 41 66 71
1 CPUVEM SO
= '<R2110
10K
5%16'\4\/
2 2"
VE EN
71 60 as o5 co o7 22 _PPSV_S3 ORI TI CAL o+ VEMVTT_El oD 2 w0 7 CI
Fomnse | MEMVTT anp
CPUVEM SO CPUVEM SO o1 2ad 9 | Ensures CKE signals are held lowin S3
R2115 R210 sor-563 | Kh
160K 100K -
M:l%ge M:lg? o
b5, b2, 2[a¥ st 7 o0 00 27 PPVIT_SO_DDR
CRI TI CAL MEW/TT EN L L CRI TI CAL
CRI TI CAL CPUVEM SO CPUVEM SO 75mA max | oad @O. 75V
CPUMEM SO 82\%9(7) =)y 3Dy 1%0 Vi 7 60MW max power
Q2115 gons-ea KH > SOT-56306 ]
DMN5LO6VKs 7 — -
SOT- 563 0] e o CRI TI CAL
AI? 26T skt nEREE 71 69 66 65 60 37 22 _PPBV_S3 CPUVEM SO ble
B NO STUEE o[ET |o PLT_RESET L mi sz CPUNE'iA Sfl DM\BL%\]/_I?Q =
C2117 1 S SR R21s1 oraed | ke
0.047UF = ke —
63V rsw s
5 B — 55, SH st
CRI TI CAL
CRI Tl CAL
CPU(’\éEZ"{E?% NOSTUEF
1
DIMNSL gé)/TKs-eZ_lkl' 0 0012UL:A]__
i o 2
NEM RESET_L fromy 25 24 25 26 s[c*r st
70 60 21 [T VEW EN
Step | | SOLATE_CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MEM _RESET_L MEMVTT_EN [CPUVDDQ EN
SO 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
A s3 3 0 0 0 1 X 1 0 )
4 0 0 1 1 X 1 0 1 SYI\K%I ll\/LAtSTEREJ 15 REFERENCE SYNC DATE=12/18/ 201
5 0 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
7 1 1 1 1 1 CPU_MEM RESET_L 1 1 T
SO d} Appl e I nc. <SCH_Num-|D
(*) 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 ® <E4L ABEL>
. . . . NOTI CE OF PROPRI ETARY PROPERTY: T —
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEML will still be asserted on next S5->S0 THE | NECRUATL O CONTAI NED. LEFEL N 1 S THE <BRANCH>
transition. Rails will power-up as if fromS3, but MEMRESET L will not properly assert. Sof t war e T e o e e e 21 OF 118
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e S 1T 1N wioLE Or parr [ T—
IV ALL RI GHTS RESERVED 21 O: 81
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Page Notes CPU- Based Mar gi ni ng P MM VREEDO A L SOL VRef Dividers ewss
PO e caui 124 by this page: FETs for CPU isolation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardless
. —PPDDR S3 MEMVREF CRI Tl CAL R2225 EN RC' s to avoid drain glitches DDRVREF_DAC of margi ni ng option. ‘R2221
Signal alias ired by thi : MEMRESET | SOL_LS5V L o L ARAYZ VREEMRGN DO A EN RC 3] LOBVK- 7 e
I gnal allases require y I's page: 21 [T o LO6VK- 7 DDRVREF DAC 5% DDRVREF DAC [0] SOT-563 PLACE_NEAR=C2220. 1: 2nm ’%uaév
- =1 2C_VREFDACS_SCL A | SoT5es 5011 Terew 2225 1 3 J— R2223 2492 .
- =1 2C_VREFDACS_SDA 3 RZJ?O%JK Aok SRR J I3 e reges PP/BC\EﬁI\JSEAg:;zﬁ'\;&%F A
- =12C_PCA9557D_SCL ++ > CPU_DI MVA_VREFDQ o T3 Te K 0 - = AN _ ngﬁ% 370
- = 2C_P(:A9557D_SDA - © 1/ ig]}\lév CAEEQA;‘[ @2I_u_I25 pl N6 1/%91‘” PLACEiNEAR=R22€mé.§.21|12n; N-NECKZ-W DTH=0. mm
BOM opt i ons provided by this page: ’ L PLACE_NEAR=Q2220. 6: 2. 54mm - 220.6: 2 1K
DI |- DDRVREF_DAC - Stuffs DAC nargining circuit. i - PLACENEAR=Q220. 6: 2mm 1716w
CRI TI CAL = A 8:_202228F Maoh,
N 260 CPU MEM VREFDQ B | SOL T 0%,
o DMNBLOGVK- 7 DDRVREF_DAC CRI TI CAL 2 XBk ceRM R2220
5 REga> e -¢ MEM VREFDO A RC 1249, 'R2241
7 ormy—CPU_DI MVB_VREFDQ ol T§]e 1 > VREFMRGN DO B EN RC ~ L2865 . 7 oLAGE, NEARLCo2d0. 1. 2 17 T
- © )/ 3 = NEAR= .1:2mm € 1/16W
* Roz0z)| CORVRES 24 g [0 R2243 S I E N
NOTE: CPU DAC out put step sizes: 402 0 1UF o T3 To 2 e o Ry
100K CAUF 1 2 PPOV75_S3 MEM VREFDQ B . 2 1
DDR3 (1.5V) 7.70nV per step e 2% - o AN P —3 Tm %
DDR3L (1.35V) 6.99nV per step CRI EIZC(‘),AL 1’254‘14“2 CEEQ"T @2|—u—|65 o e 26w PLACEfNEA'*Rz%ZiE"l NERECRZW BTH=0. 2 mm
201
< LOBVK- 7 1 PLACE_NEAR=QR260. 6: 2. 54mm ) 1K
(Llr SOr- 563 1 = J 1PLACE2NEAR=Q2260. 6:2mm 1/1%%
E | 402
+ o CPU_DI MM VREFCA o [3]e CPU_NMEM VREFCA A | SOL T Qg 22F :
< © SR CER
NOTE: CPU has single output for I—“—] DDRVREF_DAC SRIS:?T/:QCE:QLDAC 8361 = R2242%0 .
VREFCA. Split into two R2265 e~ M VREFDQ B 124.9, R2261
signals for independent DAC LAAAZ VREFMRGN CA A EN RC w0 %NSLOGVK— 7 PLACE NEARSC2260. 1: 2 UM 106
nargi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC oM DDRVREF _DAC O | sor-ses NSRECEe0 1M W = oW
DAC mar gi ni ng VREFCA ensure - 260 R2207* VE-LF C2265 ES R2§63 282 AcE_NEAR=R2263. 2: 1nm
I SOLATE_CPU MEM L i s | ow o) DMNBLOBVK- 7 ook o 0. 108 o T37e LAAA2 PPOV75 S3_MEM VREFCA A .. 1o
to renove short due to CPU. = 1/2§/¥v c};ﬁk’,, 2 ¥ " 2w PLACE_NEAR=R2261. 2: 1nm N-NECK-W BTH=0. 2 mm
o T3 Te 201, 02 w R22612K1
s ° = PLACE_NEAR=Q2220. 3: 2mm 1%
- = L C22 ey
C DAC- Based Mar gi nin — G geatr
CPU MEM VREFCA B | SOL T 8%
X5R- CERM
oMT DAC sets voltage | evel, PCA9557 & FETs enabl e outputs DORVREF_.DAC SRIS:?T/:QCE:QLDAC 0201 R224ng N
and di sabl es margi ning after platformreset. R120%§5 265~ M VREFE A 1LAANA 2 1RK2281
a0 73 3y PPBV3_S3 Rez2ls . 1 2 VREFNMRGN CA B EN RC o 265 7 A4 1X
? : 2 pPP3V3_ S3 VREFMRGN . DDRVREF_DAC % DDRVREF_DAC O] | sor-ses PLACE NEARSC2280. 1:2mm - goW ey
N —WDBTHES: 3 M R2208" e C2285 3 R2283 20 282 ACE_NEAR=R2283. 2: 1mm
NONE VOLTAGE=3. 3V 402 2 = L
NRE DDRVREF_DAC DDRVREF_DAC 100K 0. 108 o [37e LAAN 2 PPOV75_S3_VEM VREECA B o 7
C2200 1 C2201 17200 a2 S MR 55 PLACE_NEAR=R2281. 2: 1mm N-RECK-W DTHEO: 3 m
272uF L Lo iUF oM 402 e R2282!
P I - CRI TI CAL : 201 1%
2oSERY SR J| DDRVREF_DAC (Al 4 Rs) = PLACE_NEAR=QR260. 3: 2mm )
e = DDRVREF_DAC 162280 W,
132 18 13 OI>--SMBUS_PCH CLK gsa U2200 vauralL VREFMVRGN _DQ A R2226 332 1 2 VREENRGN DO A RDIV R22x6 pin 2: T oy -
s 7 18 ae@-—SVBUS PCH DATA lsoa N vourg|2 VREFMRGN _DQ B R2246 332 1 2 VREFMRGN DQ B RDI V PLACE_NEAR=QR225. 1: 2. 54mm 336, M R2280
76 71 88 &3 o T9% 17 16W MF-LF 402 PLACE_NEAR=QR225. 4: 2. 54mm M VREE B N 24. 92
A0 ® vourgd VREFMRGN _CA AB R2266 332 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR265. 1: 2. 54mm A
Addr =0x98( \R) / 0x99( RD) 10p1 g vourds VREFMRGN_MVEMVREG FBVREE | _R2286 332 1 2 VREFMRGN CA B RDIV PLACE_NEAR=QR265. 4: 2. 54mm vaw L
1% I1716W MFLF 402 201 -
GND.
9 NOTE: MEMVREG and FRAMEBUF share
a DAC out put, cannot enable
both at the sanme tine!
1 PP3V3_S3 3320 21 22 40 46 47 05 00 60
b CRI TI CAL
DDRVREF_DAC
B CRI TI CAL C2205 : DDRVREF_DAC
DDRVREF_DAC 0. 1UF
C2202 : ¢] DORVREF_DAC 10y DDRVREF_DAC
0. 1UF VeC CERVESEH 2 o8 U2204 -
S U2201 b35 - A RS R2214
cERVSEH 2 PCASEET 1 el VREEMRGN_MEWREG BUE 154 AR DDRREG FB o
FN - T4 1%
(oD) POLS (= . 1/ 16W
3lno a7 NC VREEMRGN DO A EN P Mos”
Addr =0x30( WR) / 0x31( RD) i1 P20 VREFMRGN DQ B_EN
5|an p3l 10 VREFMRGN CA_A_EN
pa| 1L VREEMRGN _CA_B_EN =
p5l 12 VREFMRGN MEMVREG EN CRI Tl CAL
76 71 00 63 4s 22 10 13 (TEy-——SVBUS_PCH CLK ilscL P6| 13 VREFMRGN_FRAMEBUF_EN DDRVREF_DAC DDRVREF_DAC
7671 60 63 44 22 10 13¢y— SVBUS_PCH DATA 2/spA P74 NG R2213*
TRy RESET+his 100k U2204
PAD GND 1/ 20W %253
RST* on 'platformreset’ so that system N 201, AL VREFMRGN FRAMEBUF BUF
wat chdog wi | | di sabl e mar gi ni ng. DDRVREF_DAC
. oo . : = ‘R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % cw
CKPLUS_WAI VE=unconnect ed_pi ns VF- LF
« [y PCA9557D RESET L ORVREE DAC 2 _ 5
R2215*
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
1/ 20w
. M-
Al oac cnannel - A B ¢ c b 2012 SYNC VAGTER=J 15 VL5 SYNC DATE=10] 31/ 201
PCA9557D Pi n: 1 2 3 4 5 e
DDR3 (1.5V) DDR3L (1. 35V) DDR3 (1.5V) DDR3L (1. 35V) = DDR3 VREF
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>
Margined target: | 0.300V - 1.200V (+ - 450mV) 0.275V - 1.075V (+/- 400nV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/- 400nV) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider ° L ABEL>
DAC r ange: 0.000V - 1.508V (0x00 - Ox75) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 3.004V (0x00 - OxE9)  0.000V - 2.707V (0x00 - 0xD2) NOTI CE OF PROPRI ETARY PROPERTY:
Mar gi ned range: 0.299V - 1.206V (+/ - 453nV) 0.269V - 1.083V (+/ - 406nV) 1.199V - 1.801V (+/ - 301mV) 0.932V - 1.760V (+/ - 414nV) %%E@g.gh%ggﬁ%&f&?gﬁ%;“
VRef current: +901UA - -911uA (- = sourced) +811UA - -816UA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29uUA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 22 OF 118
DAC step si ze: 7.68nV / step @ output 7.67nV /| step @ output 2.575nV / step @ out put 3.923nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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12 74 70 24 22 22 _PPOV75_S3_NMEM VREFDQ A 1 74 70 24 20 22 _PPOV75_S3_MEM VREFDQ A 72 74 70 24 2 22 _PPOVZ5_S3_MEM VREFDQ A 1 7470 24 22 2 _PPOV75_S3_NMEM VREFDQ A
12 78 70 24 22 22 _PPOV75_S3_NMEM VREFCA_A 7 74 70 24 20 22 _PPOV75_S3_MEM VREFCA_A 7 74 70 24 22 22 _PPOV75_S3_MEM VREFCA_A 72 7470 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 60 77 PP1V35_S3_MEM . 24 25 26 46 69 77 PP1V35_S3_MEM ;24 25 26 46 60 77
G2307 2317 2327 2337
0. 4708 C2308 : 1 C2309 0. 470F C2318 1 1 C2319 0. 47UF —— C2328 1 1 C2329 0. 47UF —— C2338 1 1 C2339
N 0.047UF - L ¢, 0470F R Y 0.047UF - L ¢, 0470F R Y g 0.047UF —— L ¢, 0470F e T 0.047UF - - 0. 0470F
CERXSE1 M EEE R E R E R R 6. 8% et 2| 2|9 8l8|8|ol3|eS| Folaldl o o 6. &% et 2| 2|9 8l8|8|ol3|e2| FlolalEl o o 6. 8% et 2| 2|3 ®|8ls| oSl S] Folaldl o e 6. 8%
o) Ojuu "’ X6R 2 2 X5R 201 o) Ojuful "’ X6R 2 2 X5R 201 o) Ojuful "’ X6R 2 2 X5R 201 o) O ul "’ X6R 2 2 X5R
H2 N&m 201 H2 N&m 201 H2 N&m 201 H2 N&m 201
= VDD voDQ 2 LL( H -4 VDD vbbQ @ I_L( AL - VDD vbbQ @ LL( AL - VDD vbbQ @ urﬁé
iy NEM A A<O>  Ké | a OM T_TABLE g g v VEM A A<O> K4 | p OV T_TABLE g BormNe o NEM A A<O> 4| pg OM T_TABLE g prmeNe s NEMA A<O> K4 | 5 OM T_TABLE B e e
DI vemaacis te]m U2300 | S o MEMA A<l 18 U2310 | S w2y MEMA A<I> 185 U2320 > N & oy MEMA Al> 185 u2330 N\ of S D
SAE T VEM A A<2> LA | o DDR3- 1333 RESET* M _RESET L77 ST NEM A A<2s U | m DDR3- 1333 RESET* M _RESET L77 T T NEM A A<2> U4 | wo DDR3- 1333 RESET* M _RESET L77 T T NEM A A<2> U4 | wo DDR3- 1333 RESET* M RESET_L 21 23 2425 20
w55 MEM A A<3> K34 o, o[ B4 MEM A DQ<0> ., ; MEM A A<3> K |pg A oo B4 VEM A DO<14> .., MEM A A<3> K3 | oBeA ool B4 VEM A DO<22> ..., MEM A A<3> K3 | oBeA oo B4 MEM A DO<31> . o,
wrss MEM A A<4> L9 |p ( ) ool @ MEM A DQ<6> .. MEM A A<4> L9 |y ( ) ool B NEM A DO<9> ... NEM A A<4> 19 | pn ( ) oot B _MEM A DO<21> .. " NEM A _A<4> 19 | pn ( ) ool B NEM A _DO<24> ., 1
v T NEM A_A<5> L3 | ps el 3 MEM A DQX7> ..., MEM A A<5> L3 |a5 pe| @ MEM A DO<10> .. s NMEM A _A<5> L3 |as5 e S MEM A DO<16> . 2 2 NEM A _A<5> L3 |5 o B _MEM A DO<27> 5 »u 7
g5 MEM A A<6> M | g ol © MEM A DQ<5> L, ,,;, MEM A A<6> M | g ol @ MEM A_DO<15> ,, 2 NEM A _A<6> M | g sl @ VEM A DO<17> . 02 NMEM A _A<6> M | g posl ©©_NVEM A_DO<28> _ ; 5 1
229 NMEM A A<7> M8 |7 N/ DY B4 VEM A DQ<3> o507 MEM A A<7> M8y NF/ DI E2 VEM A DO<11> .., MEM A A<7> M8 |p7 NF/ D[ E2_VEM A DO<18> .., NMEM A _A<7> M8 |p7 NP/ DQa B4 VEM A DO<30> ;2 7
gy MEM A A<8> N9 |pg NF/ DOs| B9 VEM A _DO<1> e MEM A A<8> N9 |ag NF/DOs| E9_MEM A DQ<13> ., .5 MEM A A<8> N9 |ag NF/DGs| B9 VEM A DQ<23> ;. ; MEM A A<8> N9 |ag NF/Dos| B9 MEM A DQ<25> 4, o
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C2600:f C2601:| C2610: C2611: C2620:| C2621: C26301 C2631: 1C2603 |1 C2604 [+ C2605 (1 C2613 | C2614£C2615 102623 |1 C2624 [+ C2625 [ C2633 |1 C2634JiC2635 DDR3” Y- DRA OF
2. 22L,8||; - 22l - T2 20 - T2 298"’:‘“:: 2. 298"’:‘“:: 2. 22L,8||; —= 220 L2720k - L0 1UF -0 1UF -0 1UF ——0 1UF ——0 1UF ——0 1UF -0 1UF ——0 1UF ——0 1UF —-0 1UF ——0. 1UF —_ 0 1UF S M Bank B 2 2
X5R c&g‘g’nzlr X5R c&lzg\ré,/l 2 X5R c&lzg\ré,/l 2 X5R c&lzg\ré,/l 2 X5R- ci;g\ré,/l 2 X5R ci;g\ré,/l 2 X5R c&lzg\ré,/l 2 X5R- c&lzg\ré,/l 2 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 92%\'9 X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R d} Appl e I nc. ; U'\/|>
J_ ®
= NOTI CE OF PROPRI ETARY PROPERTY:
Cngéb(g 1 C%624% 1 CgGZSO 1 CgGZS% 1 CgGZGO 1l C2661 1 C2670:1 C2671: 1C2643 |1 C2644 |+ C2645 |1 C2653 |1 C2654 [+ C2655 |1 C2663 (1 C2664 |1 C2665 |1 C2673 |1 C2674JiC2675 THE LNECRUATLON CONTALNED HEREI N 1S THE
2 2 %"%:: . %837“:: . %837“:: . %837“:: 2. Z%LSI@:: 2. Z%LSI@:: 2. 2%8'3:7“:: o gd%%UF — gd.,g%UF — gd.,g%UF — gd.g}UF o gd%%UF o gd%%UF — gd.,g%UF — gd.,g%UF - 96.,3%UF f— gd%%UF — gd.,g%UF o gd.,g%UF HE POBLOSIR AGREES TO THE FOLLOW NG
XSR'CAEEQA;Ir X5R cggrgl 2 st-CAEgrgl 2 st-CAEgrgl 2 st-CAEgrgl 2 st-CAEgrgl 2 st-CAEgrgl 2 st-CAEgrgl 2 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst 2 %MXE’R 2 &dzzgriﬁst 2 &dzzgriﬁst 2 &dzzgriﬁst |: ISTN?IO'\L@L:G;'E BSOJO’\C;%’;”I ITN OONFI DENCE 26 OF 118
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED

WWW . AlISaler.Com



8 14 6 5 4 3 2 1

JEDEC 4. 20. 18 Unbuffered SODI MM Raw Card F spec recommends 36 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, WVE
7160 60 27 22 _PPVIT_SO_DDR

MEM A CS L<g> RP2701 36 1,,, e
NMEM A _ODT<0> RPZ/U1 36 7 5% 1/32W 4X0201

B 1
B 2

\n D MEM A GAS | RPZTOT 56 VAV TS Ao § |4 C2700
! LA — 36 4 5 5% 1/32W 4x0201 1 0. 47UF
[ 2 NEM_A_CKE<1> AA%Y% 5% 17 32W 4x0201 5 %9/%
VEM A BA<O> RP2702 3¢ LAAASE —|_

7724 23 7
VEM A A<O> RPZ702Z2 36 2 7 5% 1/32W 4X0201
7724237@ RP2702 36 3/\/\/\/6 5% 1732W 4X0201 ¢
72 20 7y MEM A_BA<2> RPZ707 NN\ 5% 32w %0201
Ll EMEMAVE L ECREVYYVE L G207 L G202
D 5% 1/32W 4X0201 0. 47UF 0. 47UF
RP2703 35 8 7 A
<5>
a2 $M—2—2A21> RP2703 36 A 7 5% 1/32W 4X0201 —F %TM R 1—F %?M ER1
T 'VEM_A_A<6> RP2703 36 3 /\/\/\/ 6 5% 1/32W 4X0201

VEM A A<ds RPZ703 36 4 5 5% 1/32W 4x0201 ¢

5% 1/32W 4X0201 1 1
RP2704
MEM A RAS | 0 AAN 209 209
RPZ704 36 7 5% 1I732W 4X0201 Y\ 4av
b |2 CERMIXSR-1 |2 CERM XSR 1

<
> 6 5% 1/32W 4X0201 301 201
E—BEM—A—QI[-—I—Rmn—‘NEM_A_A<10> 36 V V5% 1732W 4%0201

5 5860 0

é#é

77 24 23 7 [T 5% 1/ 32W 4X0201 ¢
S NMEM A CS L<1> RP2705 36 1,,, & 1 C2706 |* C2707
o MENhA AcTos RP2705 36 Z 5% 1/32W 4x0201 0. 47UF 0. 47UF
77 24 23 7 [TR) NEM A A<l 2w RP2705 36 3 6 5% 1732W 4X0201 Vi 70 r—
77 24 23 7 (TR LA AN 2 CERM X5R-1 |2 CERM X5R-1
RP2705 36 4 5 5% 1/32W 4X0201 —|_ 201 T 201
7 2 20 7 O MEMLA_A<3> NN 5% 1732W 4X0201
RP2706 36
MEM A A<8> 1 8
7720 23 7 A A_
| m@ VEM A AS7> RPZ706 36 2 .VV\V5 5% 73 450701 1 C2708
o g MEMAA<11>  RPZ705 36 o ot TOF
e o 4X( 1 V'
7720 23 1 oy MEMLA_A<Q> 36 4 > 5% 1732W 4X0201 —F SoT XeR L
RP2707
722 - MEM A _A<2> 36 1 8
a2 7 [ MVEM A_A<1> RPZ707 36 2 m 7 5:4, 1732W 4X0201
i 7 VEM A A<14> ﬁj :3: 36 3 6 5:1 1; zW %0201 1 C2710
=13 36 4 5 5% 1/32W 4X0201 0. 47UF
ez D MEMLA _A<13 NN 5% 1732W 4X0201 S v
C %?M X5R-1

11 60 00 27 22 _PPVIT_SO_DDR
o > MEM B A<10>  RP2720 36 1 8

ne - MEM B CS L<0> K220 36 2,077 =% [TSoW 40201
7 omy MEM B BA<p>  FPEFZU 36 3,6 5% USAW 0201 E C27%'(:)
T

MVEM B BAG RP2720 36 4 5 5% 1732W 4X0201
77 26 25 7 (TR A% 5% 1/32W 4X0201
MEM B RAS L RP2722 36 1 i
77 26 25 7 E
e VEM B_ODT=0> RPZ722 36 2 m Z 5% 1/32W 4X0201

q K . ) oo <0 RP272Z 36 3 o 5% U32W a0zl _§ -
VEM ocC Term nati on zs7@m VEM B WE L RP2722 36 4,7V, s 5% 1732W ax0201 C2722 C2723
LB E_ OF

7 NN -—s71732 ! '
Pl ace RC end term nation after |ast DRAM RP2724 5% 1/32W 4X0201 0;,47UF 9,47
Pl ace Source Cterm at neckdown at first DRAM 7 20 25 7 ry—MVEM B_A<12> 36 LAAAE 2 Bivor |2 Rl xor1
126 25 7 NEM B A<2> RPZ 724 36 2 7 5% 1/32W 4X0201 501 201
o 1B RPZ724" 36 3 6 5% 1/32W 4x0201
MEM B A<3>
R2750 R m@ MEM B _CS_L<1> RP272% 36 4m AR
e > MEM A CLK N<O> o 1730, 2 T 5% 1732W 450201 1 C2724 |+ C2725
o > MEM B A<13>  RP2725 36 . AN 9, 47UF 0., A7TUF
C2750 : oo I MEM B A<11>  REZT25 36 2, a7 5% T37W 40201 2 Fawxsr1 |2 &awxsr1
3. 3FE — 72 25 7 T MEM B_A<1> RPZ725 36 3 AAARE 5% 1732W_4X0201 201 )} 201 ]
PLACE_NEAR=U2370. F8: 3. 2nm C‘i%""\g/" 2 72 2 oy MEM B A<8> RP2725 36 4 ANALS 5% 1732W 4X0201

5% 1732W 4X0201 ¢
B o o MEM A LK _P<0> 720 25 1 > MEM B_A<7> RP2726 36 1 8 1 C2726 |1 C2727
7726 25 7 MEM B A<6> RPZ726 36 » 7 5% 1732W 40201 0. 47UF 0. 47UF
[aag MEM B A<O> RP2726 36 3 AN 6 5% 1732W 4X0201 Z9% Z9%
77 26 25 7 (TR M e RPZ776 T « % T735W 40201 2 gOETM X5R-1 |2 %?M X5R- 1
77 26 25 7 [T L AA%Y% 5% 1732W 4X0201
RP2728
77 26 25 7 (TR MEM B A<15> 36 1 8
77 20 7 (T MEM A CLK N<1> . 2: o 7 [ VEM B CAS L RPZ728 36 QW 7 5% 1/32W 4x0201 1 C2728
C2755 1 7 2 >—MEM B_CKE<1> RPZ728 36 3 6 5% 1/32W 4xX0201 9,,47UF
126 7 M B T<1> RPZ /72728 36 4 5 5% 1732W 4X0201 4V
3.3PF — o7 o MEM B_CD AN T 00T 2 St
PLACE_NEAR=U2470. F8: 3. 2nm Y 2 MVEM B BA<1> RP2730 36 1 8
201 772025 7 D == RPZ730 36 » N\N——5% 173aw %0301
ey M A K P<1> 77 26 25 7 [T MVEM B A<Q> RPZ730 o
7227 Oy MEM B A<d> I ’;‘g S AN Tt 1 8:2477%'(:)
77 26 25 7 4 5 N 3
o2 —VEMB _A<5> NN 5% 1/32W 4X0201 —|_ 707 =
2 CERM X5R- 1
201
77 25 7 (T MEM B _CLK N<O> MEM B CLKO TERM R H2 =
10%
C2760 6.3
3.3PE — 530"
PLACE_NEAR=U2500. F8: 3. 2nm 23V 2
201
77257 M B K_P<0>
A %ZZSF(S SYNC VASTER=J15 MG SYNC_DATE=107 317 201
MEM B CLK1 TERM R 1 myn=

77 26 7 (TR MEM B_CLK N<1>

[ DDR3 Termi nati on
6.3V — 1D =\ N e
cE R d} Appl e I nc.
®

wzian

<SCH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON CONTAI NED HEREI N | S THE

PROPR| ETARY PROPERTY OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 27 OF 118
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C2765

3.3PF

PLACE_NEAR=U2600. F8: 3. 2nm 23V 2
201

"<E4LABEL >

7720 7 (TR MEM B_CLK P<1>
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7 6 2

CRI Tl CAL
OVl T_TABLE
1470 PCIE TBT R2D C P<0> C280(1)UF Im—/‘x%ml % POl E_TBT_R2D P<0> ABY |perp 0 Uu2800 PETP o A5, PCIE TBT D2R C P<0> C2%4(1)U'; : PO E TBT D2R P<0> < 70 78
. POl E TBT R2D C Ne0> C2801 - » PCl E_TBT _R2D_N<0> AA10 [PERN 0 RED\%RI DGE PETN O AD77 - PCI E_TBT_D2R C N<0> 2841 - PCl E TBT D2R N<O> <o
0. 1UF IU 3E-cer 70T (1 CF 2) 0. 1UF IU ToV3GR-CERM 0201
74 PCIE TBT R2D C P<i1> CZ%O%UF I—mv—lzéﬁ—m 2 PO E TBT R2D P<l> w12 |oerp 1 perp 1| AD9. . POIE_TBT_DPR C_P<1> C2%43U'; : PO E TBT D2R P<1> 57078
. POl E TBT RoD C Nels - PO E_TBT_R2D N<1> AB13 |pEry 1 PETN 1| ADL1 % PCI E TBT _D2R C N<1> \JZ8J_| E_TET D2R Ne1> s
0 1UF 10% X5R-CERM 0201 % 1UF 10% 16V
D s PO E_TBT_R2D C P<2> CZ%OfUF —iow 1 PCIE TBT ReD P<2>  aB1s |pgrp 5 o) betp 2| ADI3 ¥ PCLE TBT D2R C P<2> C2%4411UF: : POE TBT D2R P<2> om0 s
o POl E TBT ROD C Ne2>  C2805 - - PO E TBT_R2D N<2> AAL6 |pERN 2 w PETN 2| ADI5 %4 PCI E TBT_D2R C N<2> C2845 . PO E_TBT D2R Ne2> s
m 0 . 1UF 10% X5R-CERM 0201 O 0 . 1UF 10% 16V
T
7705 PCl E_TBT_R2D C P<3> C2%016UF1 I—ivv—kgﬁ—m % P E TBT ROD P<3> A8 |pere 3 pET 3| ADL7 % POLE_TBT DPR C P<3> C2%4(13UF: : PO E TBT D2R P<3> 570 74
s POl E TBT ReD C Ne3> C2807 111- w2 PO E _TBT_R2D_N<3> AB19 |pERN 3 PETN 3| ADL9 %4 PCI E TBT_D2R C N<3> C2847 11|: PCE TBT D2R N<3> o
0. 1UF C T 020t 0. 1UF | [T0% oV~ XSR-CERM— 0201 oD
20 TBT _PCIE RESET_L P5 |PERST_OD_N RSENSE[_U20 TBT _RSENSE
20 TBT P RST_L R4 [pwR ON_POC _RSTN el As| W20 TBT RBI AS 1R2855
w20 PP3VE TBILC TP_TBT_MONDCD AD23 |\enooo oL o 20 PP3VE TBILC
. TP_TBT_MONDC1 AC24 ) ) ) ]
— ; CMT1 ,, VoDt Reve(| Le %61 Security strap setting is XORed with NO STUFF
BYPASS=U2890: 2nm R2815 DEBUG For nonitoring current/voltage bit i the fl h th ti | | 'R2867
X . R2892! 1R2893 NCETUER TRT Sp s - 1 it in the flash, so the active-leve 16K
R238%9 52891 111355 3.3K 3, 3K & TBT_MONOBSN W6 |vonoeSN = Used f \ 1 host mod depends on the code in the flash. o
. %, R R r . . .
1/ 280 i[,é%ow gﬁﬁ'\}'})z CRI Tl CAL v 2@}4‘/ 20w 0201, DEPUR For_roni tor| ng ol ock o 8 PO E RST 0.6 e eRba BAaEeEre oSt Mmede If strap != bit then security is enabled? |,5%:
201, 1,301 o OM T_TABLE 201p|  [2201 o e AT Tor a THERVDA POERST 1 M ABS  TBT _DET_STRAP 1
= -« TBT_SPI _MCSI a2 e o = Pa€ roT 2 N DS TBT_ROM SEQLRITY_XCR
(TBT_SPL_MOSI) 5 foi/1 gy, opanion 2 (TET SPI_M SO) » TBT_SPI _M SO Y3 |ee_po POERST3
. TBT SPI_CS L T5 e s N
(TBT_SPI_ClLK) 6 lolk anBI T BT SPl GLK W ler K PCI E_CLKREQ CD_N|_V3 TBT CLKREQ L o = '‘R2861 |'R2862 |'R2863
(TBT SPL_CS 1) 1 Cgmsx40QXIG - %e(/?,K %ﬂgK %ﬂgK
— = ' USON 1/ 20W 1/ 20w 1/ 20w
2 JTAG TBT TDI W |1y
——— g R2820" » JTAG TBT TLE ABL Tvs AB21 __PCIE_CLK10OM TBT P 2 2 2
TBTROM HOD L 7dnao 5 2 JTAG TBT_TCK ARG |TeKk REFCLK_100_INP < = e Divides 3.3V to 1.8V
C 12 REFCLK 100_IN N AD2L__PCI E_CLKIOOM TBT N
GND_THRM_PAD| 28, 20 ¢} JTAG TBT_TDO U |tpo _100_I N_| R2895
. TBT_TEST_EN RS |TEST_EN XTAL 251 N_AA24 - SYSCLK_CLK25M TBT R LR 2 SYSCLK_CLK25M TBT (o s =
TBT_TEST_PWR_GOOD V8 [TEST_PWR_GOOD out| AB23  NC TBT XTAL25QU ¥
XTAL_25_0uUT] 72 26w o5 20 20 20 10 _PP3V3_TBTLC
L 1R020825 25 _DP_TBTSNKO_M._P<3> E14 |opsro_3_p | WLk ourl A% TBT TMJ CLK_OUT i N BPaV.
= o 12 2o _DP_TBTSNKO_M _N<3> D13 |ppsnko_3_N NO STUFF 'R2882
L¥61 1o _DP_TBTSNKO_M._P<2>  E16|ppsnko_2_ P R281%%1 1R2896 160K
1s 20 _DP_TBTSNKO_M__N<2> D15 |ppsnko_2_N oPsrc 3 P A4 NC DP_TBTSRC M._CP<3> ., 123% Sow ilbow
v DP_TBTSNKO M. P<1> £18 |opsnio_1 P DPSRC 3 _N_B15 NC DP_TBTSRC M._CN<3> ,, M, gé 2201
= 1s 20 _DP_TBTSNKO_M__N<1> D17 |ppsnko_1 N oPsrc 2 P Al2  NC DP_TBTSRC M._CP<2> ., w2 TBT_EN Cl O PWR L
+a 2 _DP_TBTSNKO_M._P<0> __E20 |ppsnro_o_p & opsro 2 N B3 NC DP TBTSRC M. CN<2> - == = BT DOCXOAR EN_L
742 DP_TBTSNKO M__N<O> D19 |ppsnko o N > PSR 1 Pl A0 NC DP_TBTSRC M._CP<1>,, S IBTDP_AUXI O EN
1«2 DP_TBTSNKO_AUXCH P & |opso_aux P < pPsre 1 N BIL NG DP TBTSRC M. CN<l> - TDP_TBTSRC HPD
SNKO AC COUpl i ng 74 25 _DP_TBTSNKO_AUXCH N @ |DPSNKO_AUX_N o DPSRC_0_P| A8 NC DP_TBTSRC M._CP<0> ,, PP3V3_TBTLC 16 20 25 20 6o
DP_TBTSNKO_HPD ABS 2 DPSRC_0_N_B9 NC DP_TBTSRC M._CN<0> -, R2832" 1R2883
770 s ry—DP_TBTSNKO_M._C P<0> C2820 DP _TBTSNKO_M._P<0> ,; 70 12 C0T—9 DPSNKO_HRR = 100K 100K
1UF ><5R T, &) DPSRC_AUX_P|_J4 NC DP_TBTSRC AUXCH CP ., 781 N 50, 59
m>_DP_TBTSNKO_M_C N<0> c2821™ DP_TBTSNKO_M._N<0> R2830* v 2o DE_TBTSNKL M. P<g> ES jopsit_3_P opsro A N 92 NG DP TBTSRC AUXCH N - ReBIR R ® " "
0. 1UF ;(g%z Ty, 020 111020335'\} 7020 _DP_TBTSNK1 M._N<3> D5 [DPSNK1_3_N DPSRG_HPD_ 00l AC2 DP TBTSRC HPD " 1/2’%:‘4/-\} 5% o 2 2
M 720 _DP_TBTSNK1 M._P<2> E8 |pPSNK1_2_P 201 201
e DE_TBISNKQ M._C Pel> C282fUF ><5R CERM o BISMQ_M_P<1> 2o 2012 2426 _DP_TBTSNK1_M._N<2> D7 |DPSNK1_2_N GPl O_2/ TMJ_CLK_I N AC_PRESENT|_U2 TBT _GPIL 2 ’ ’ =
7705 ry—DP_TBTSNKO_ M._C N<1> C2823 : DP_TBTSNKO M._N<1> 4, 420 _DP_TBTSNK1_M._P<1> E10 |ppsnk1_1 P - "GPl O 3/ FORCE. L6 TBT_PWR EN ame 00 40 3020 20 PP3VS_S4 TBT
B 0. 1UF ><5R7<:ERM = 7 2o _DP_TBTSNK1_ M. N<1> D9 [DPSNK1_1_N GPI O_4/ WAKE_OD_N|_H5 SMC_PME _S4_DARK L [y 20 41 42 43 NO STUFF NO STUFF
s DP_TBTSNKO_M._C P<2> (2824 .|| DP_TBTSNKO_M._P<2> ,, ., 72 DP_TBTSNKL M._P<0>  E12 |ppona_o_p GPI Q.5/ ¢l O PLUG BVENT_N HV_CK_COL 1T IBTA TETNE';( SEEVEg L 1 20 RrR2884!| R2885! |'R2886
0. 1UF | 38% & 74 DP_TBTSNKI M._N<O> DIl |ppsnKi_o_N e - TBT ALY <3 100K 10K 10K
) [ ). ! 5% 5% 5%
voe DB TBTSNKO M. C Ne2> C2825 o jts, . OF TBTSNKO M. N<2> oo oz DP_TBTSNKI_AUXCH P 13 |ops_aux p M1 0.8/ EN 01 0 PR oo [ VT TBT_EN Gl O PVR L p—— v2g v S fpow
: HoR CERM 7 20 _DP_TBTSNK1_AUXCH N HL | DPSNKL_AUX_N @PIo9/sx CTR_a| MW TBT BATLOWL 20 20 20tz 2tz f2%00
_AUX_ ) 9/ SX_CTRL_| am
e DP_TETSNKO_M._C P=3= C2826 |} P [BISNKO_M._P<3> 20 DP_TBTSNK1_HPD w o4l L TBTDP AUXI O EN o o o % 02 TBT BATLOVL |
0. 1UF | I 33% &5 70 12 <} DPSNKL_HPD el o 15| T3 TBT_DDC XBAR EN L oD = s 26 _TBT_A_DP_PWRDN
78705 DP_TBTSNKO_M._C N<3> C2827 :||: DP_TBTSNKO_M._N<3> 4 A ] T B OF PVWON
0. 1UF | B8R 3%, R2831 A _R2D C_P<0> @4 |pA_ o1 00_TX_P/ DPSRC_0_P PB Gl C2_TX_PIOPSRC 0 Pl R24 __TBT_B_R2D_C P<0> o+ v a1 30 22 _TBT_A_HV_EN
505 A R2D C N<O> E24 |pA_CI 0O_TX_N DPSRC_0_N PB_Cl C2_TX_N DPSRC_0_N_N24 TBT B R2D C N<O> 3278 33220 1BT_B HV EN
Ol 00_TX | > 0_ Ol C2_TX | > 0_ o
7470 12 DP_TBTSNKO AUXCH c P C2828 . ||: DP_TBTSNKO_AUXCH P, e A PR P @2 ro2
DR TBISNQ A C B e o g gy, Ror BTSN A, =0> 1 ppeaiond P R I B R s am Ro888:| |'Ro887
70 12¢gryDP_TBTSNKO_AUXCH C N C2829 1| : DP_TBTSNKO_AUXCH N ., -, A _D2R N<O> PA_CI C0_RX_N PB_Cl C2_RX_ TBT_B D2R N<0> am = 7 10K 10K
0. 1UF 11588 &R = A_CONFI GL_BUF P11pA CONFI GL/ G O_0_LSEO PB_CONFIGL/CI0 2 Lseq D3 TBT B CONFIGL BUF oD = 20 20w
) A CONFI @ RC K5 |PA_CONFI G2/ CI O 0_LSOE PB_CONFI G2/ O O_2_LSCE| ML TBT B CONFI &2 RC am = 201, 2561
SNK1 AC COUpI I'ng NOTE: The follow n ins require testpoints:
DP_TBTSNKI M._C P<0> C2830 :|: DP TBTSNKI M. P<0> ARZD L Pel> L24 JpA_CI OL_TX_P/ DPSRC 2_P PB_OIB TX P/OPSRC 2 PLWE4  TBT B RID C P<l> oo = 70 0 - GPlO 13 9P G '
s 0. 1UF W“ " 7 TBT_A R2D C N<i1> J24 |pA_Cl OL_TX_N/ DPSRC_2_N PB_Cl 03_TX_N DPSRC_2_N_424 TBT B R2D C N<i> oo = 1 : POl 9 ) IO 11 L
4708 DP_TBTSNK1 M._C N<0> C2831 :|: DP_TBTSNK1 M. N<O> ,; ., 572 —IBL_A D2R P<1> 122 |pa ol o1 RX_P PB i3 _RX P22 TBT B D2R P<1> ame 2 - GPlO2 10 - GPIlO 14 -
0. 1UF 1 1388 & 70 72 o [rmy—TBT_A_D2R N<1> 322 |pp_cl GL_RXN PE OB R N_ 22 TBT B D2R N<1> ame 3- GPIO3 11 - GPIOO
7705 DP_TBTSNK1I_M._C P<1> (C2832 .|| DP _TBTSNKL M._P<1> + oy TBT_A LSTX N8 |pa LsTX G 0.1 LSEO PB_LSTX/ Gl 0.3_LSEC M6 TBT B LSTX o - 4 - (PEPI (E)_s . iz - GPIlO 12
0. 1UF ' 5R ceri o —IBT_A_LSRX 36 |PA_LSRX/ O O_1_LSCE PB_LSRX/ Ol O_3_LSCE| P7 TBT_B_LSRX am - S - PCOERST 1 3 - GO 10
a0s DP_TBTSNK1I M._C N<i> C2833 :|: DP_TBTSNK1 M._N<1> 4 6 - PCIE_RST_2_N 14 - PB_LSTX
0. 1UF I 38R R DP_TBTPA M._C P<1> A6 |pA DPSRC 1 P » PB DPSRC 1 Pl A20  DP_TBTPB M._C P<1> e 7 - PCE_RST_3_N 15 - PB_LSRX
eau \ DPSRC_1._| _DPSRC._1._| oD
DP_TBTPA M._C N<1> B17 |PA DPSRC_1_N PB_DPSRC_1_N_B21 DP_TBTPB M._C N<1> 32 78
70705 qmy—DP_TBTSNKL M. C P<2> (2834 :]|: DP_TBTSNKL M. P<2> . oD - -
DP_TBTSNK1 _M._C N<2> C2£§)3%UF1 zXSR? o DP _TBTSNK1 M. N<2> $ %ﬁﬁ & g Ziii ’;12 A e e i /;2 $ %ﬁg & g Ziii oo i —— BT
Tares 0. 1UF W 27 PA_DPSRC_3_N PB_DPSRC_3_| oD 2 78 Th un d er bOI t |—bSt 1 Of 2
DP_TBTPA AUXCH C P L4 |pA AUX P PB_AUX_P|_K3 DP_TBTPB _AUXCH C P a2 78 1
e v > r—DP_TBTSRKL P<3> IV MJ_—M-_S_ZO% oy o DL ML_P<32 e DP_TBTPA AUXCH C N 2 |pa AUx N e AU N KL DP_TBTPB AUXCH C N o3 . d} Appl e Inc. =SCH _NUMP] D
7705 ry—DP_TBTSNKIL M. C N<3> C2837 . DP TBTSNK1 M._N<3> ,; 4, DP_TBTPA HPD M8 |pA DPSRC_HPD PB_DPSRC_HPD|_NG DP_TBTPB HPD am = S <E4LABEL>
0. 1UF 11 eR certa a1 30 TBT_A HV_EN R8 |GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B HV_EN ooy 28 %2 3 THE: II’\SSQWOI:O“PWZ A?LEEFQN?S:THEERTY:
TBT_A Cl O SEL 2 1| R TBT B Cl O SEL
e 70 12 DP TBTSNK1 AUXCH C P C2838 DP_TBTSNKL1 AUXCH P . 74 GPI O_10/ PA_CI O_SEL/ BYP1 GPI O_11/ PB_CI O_SEL/ BYP: oD =2 PROPRI ICEFSSCRP GqERgY 8: APPL| a CWNG
° E——|1UF I—R}'V—r!;v—lmj'r—x5R T, ° a1 TBT_A DP PWRDN P3 |GPl O 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT_B_DP_PWRDN oo 28 T e AN 1 s o ,LN CONFI DENCE 28 OF 118
74 70 12 DP_TBTSNK1_AUX N DP_TBTSNK1_AUX! N 26 7 . Il NOT TO REPRODUCE CR COPY I T
° H G Q%??UF W ° For unused port, pull CONFIGl, CONFI &, LSRX, HPD and ClO SEL |ow (10k). All other port signals can be NC ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;BU SHIT IN WHOLE OR PART
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Par t TPS22920 ' -
part | TP229%0 | 1.05V TBT "CIO' Switch
yp Internal switch not functional on RR
R(on) 8 nthm Typ
@1.05Vv 11.5 nGhm Max PP1VO5_TBT .
CRI TI CAL — __PP3V3_TBTLC 15 20 25 29 60
D OM T TABLE Max Current = 4A (850) Tlgjgzgz%go 1
T pson [ e 2
G12 J12 b}w Vw{ B2 590
(:2900i(:29011 C29021| C29031| C2904: C29051| C290 i 70?[%&5@,3 =T REDVWOCD. R kil C29301) €931 29321 ™0 Ve ) o
1. 0UF 1. 0UF — "1.ouf - T ouF L TToour L TToouE L 1.0F Gie i=-isot L10 T.00F - TouE L 1.0 CRI TI CAL 2
20% 20% —— 20% —— 20% —— 20% —— 20% —— 20% ( ) 20% —— 20% 1 2\/,
5 \F\/‘)Z e \F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z % S\F/a 2 GXS\F\/‘)Z GXS\F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z Esak 2 02 TBT_EN CI O PVR
020>1<51 0201:51 0201-1 0201-1 020>1(?1 0201-1 0201-1 H19 N10 0201-1 0201-1 020 -1 GND
Ho N14 & 1C2940 s|D
J_ Ji8 P11 1 — Ise UF — 9ﬂ(?6VK—7
= K15 VCCIPO_CI 9 ["p15 = 2% \ > | sor-ses
K17 R10 0201-1 »—|
K19 R14 k. Xk )
K7 | [vec1Po_RDV_DECAP Ti1 . T[S 9
L16 T15 =
MLO u10 1 71 69 67 66 65 55 _--_
P19 uLa vy BERHEEE PR3V SO
T19 V11l
u1s .
Vis oL SVR input to RR - 1100 mA EDP
v 8 &1 - TBT_EN L am=
B > w7 POCinput to RR- 150 mA EDP g%m
w4 VOC3P3| | M Isolated to reduce noise from SVR Pul'l-up (S0) on PCH page LO6VK- 7
s PP1VOS5_TBT
— - 8
VOLTAGE=T. 05V K9 19 20 20 29 69 —PP3V3_S4 TBT 202 a0 46 0
C29101 C2911: L14 - 3.1 W (Dual - Port)
C 1.0 —— 1.0UF —— M5 | |svR vecipo 2.4 W(Single-Port)
6,2% 2 6,3Y 2 ML7 0 C2950 C2951 C2952 C2953 EDP: 1.25 A
| 0204 gzot+ — o PLACE_NEAR=C2953. 1: 1
= 10 1Inmm
1 V19 H7 6ygY 2 CER!XL X) CER!XL X) CER!XLX X) CER!XLX X) ) -
H7 0201-1 02-1 02-1
CRI Tl CAL £
1L.2920 = 4 \VCC3P3_RDV_DECAP| | L18 )&/\2960
680NH- 30% 3. 6A- 35MOHM A6 ]SVR | NDO N18 = s
1900 mA EDP . LYY Y2, PLVOSTBT Sw B ) Ri8 = :
SM W0 PP3V3 TBTRDV PF’3V'§ TBT_F
C29231| C29221| C29211| C29201 BPTCIREDE-TRE e B5 svR_aven VR W BHHES: 38 W VR W BFHES: 38 W
102Lé'o§: Lé LéO/ _— 102Lé§ CRI TI CAL ( 25 A EDP 1 C29UEF3:O 1 C29UEF3:1 C29060 1 C%QOG.;I:_ 1
623V 5 623V 5 2 @0 — Y —+
bt 2| cemfast2| cemfish | oembh D920 o = SR T T oy
NSR1020MAR2T1G AALA [ 83611 83611 020171 020171
AA20 [ 4 4
= AA22 r23 1 1
AA8 Jia = =
= AB11 J16
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 o L12
ACL8 6 L20
AC20 ML3
AC22 M1
B ACA VB3
ACG )
AC8 N12
PP3V3_S4 TBT
o1 NiG o0 a0 30 20 20 _PP3V3_S4 TBT " ' _
B | \vss vss| [ 120 w24 % 15 [y SMC_DELAYED PWRGD TBT "POC' Power-up Reset
c10 P13
2 T e FE F F ==V
Cl4 P23
CRI Tl CAL C2990
16 P9 'R2990 R2992* u:,:c JLUF
= e 100K 100K U2990 T2 6
@S) $§ oW 2w TPS3895ADRY 485
201 201 USON
=2 T13 2 2 Push-pul | out put
4 T17 14 TBTPOCRST_MR L 1 |ENABLE SENSE_ouTt_4 TBT _PWR ON POC RST L oo 20
A T21 TBTPOCRST_SENSE 3 |SENSE ci s TBTPOCRST_CT
o i c2005:| |'R2991 NE C2991 :
021 12 330PF :L 24. 9K 0.001UF L
= Ve X7R céé\r?: 2 e X7R- 58?& 2
E4 V13 '0201 5201
F11 V21
£e =l Vth = 2.508V nom nal Del ay = 4.04ns nom nal
F17 Y11l =
F19 Y13
F21 Y15
F23 Y17
A F5 Y19 SYNC_VASTER=T29 RR SYNC_DATE=01/ 147 2013
F7 Y21 TTTCE
Fo v23 Thunder bolt Host (2 of 2
Yo ‘|
L
= 1 d} Appl e Inc. <SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORNMATI ON gg\TfiAIC)l;lERPHEREI N IS THE
TEEDP&SSOQPAG?EES TO THE FCLLON NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 29 OF 118
Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;BU SHIT IN WHOLE OR PART
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P Not
Power aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost Qut put)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
51 840900, Thunder bolt 15V Boost Regul at or
CRI TI CAL Vds(max): -30V
Vgs(max): +/-12V
9 CRI Tl CAL
g3080 vgs(th): -1.4V
Rds(on): 46nthm @ 4.5V Vgs L
oo w51 56 s _PPBUS_GBH SI'8409DB | y(max): 3.7A @70C 3 53995,
8-13V | nput o e PPVI N_SW TBTBST 1YY Y2 , TBTBST BOOST
Changes required . < [0 ]of« NERES-W BFFES: 35 PI MBO63T- SM DEH=0" 35"
for =8 121 Y0 3P508PL R PHe hEge 3000 <3091 e
R3080! 1 C3080 o . %ng“__ %ng“:: TBTBST_SNS1
47%5’ 9 UF R30911 )GR-%?%A z )GR-%?%A z 1 © MCR| TI CAL
WS, T o g 200K _ . olols|als R3089
4022 402 1/ 1860 N %
C TBTBST PWREN DIV L VS = CRI TI CAL W 15@}19’ ESS%%E’XF
<R1> w PWRDIS5
TBTBST _EN WLO 25 |ENn' UVLO sSnsi| 6
R333% %1 LLJ:Ta 3%% 9 ool TBTBST_SNS2
M:légv TBTBST_| NTVCC 28 | nrvee N XVBQ95
402, 2541 PLACE_NEAR=C3095. 1: 2 nm
» |_TBTBST PWREN L . TBTBST VC 30 e > TETBST_VSNS
NS R3095*
005 C3085:| [1C3086 TBTBST_RT 33 |ar E 1 C3088 137K
mﬁ%ﬁé‘eﬁ% 2.20F L L 7°0UF 36 — IoPF 1% —PP15V TBT 5560
SYM VER 2 Y5R c%%\gln 2 B i%\é CERM TBTBST SS 32 |og 2 ;é%;é’zCER <Ral?£2 Vout = 15.47V
1 C3095 Max Current = 2A?
RC Fex 31 TETBST FBX L3305, 060HM _
34 lsyne NO STUEF T Freq = 480KHz
o 'R3092 C3092 1c3093  R3094 1 C3094 1 C3089 R3096%| |° Bex
geCIOnd F:Erdneeded for - Z‘% 2K 2. 2%8@:: - 0.00033UF 26. 71§ - (%)dgs:.;up saD D - %‘E%OPF 15. %5 NO STUFE
ual - por esl gns. 1/ 16W 1/ 16W N 4 N 4 N
p ] 0 xR cEay 2 2 %k cerm LA 2 e xor SOEET SEEEES 2 g bg @PO%%;: :é $097 C30?8F
<R2> GND_TBTBST_SGND 2% 2 2 52K 2 8¢ oo
WLQ(falling) = 1.22 * (RL + R2) /| R2 %h@%—gﬁtﬁ?: 35" 1206-2 805 0402
WLQ(rising) = WL falling) + (2uA * R1) SO SG\D shorted to . J_
WLO = 4.55V (falling), 4.95 (rising) OND i nsi de package Vout = 1.6V (1 + Ra/ Rb) L
no XW necessar y.
=2 0§086VK 7
) - 'R3088
\_SOT °e8 330K
5%
1/ 16W
1552 Max vgs: 10V 402"
TBTBST_SHDN DI V
- ‘R3087 3D 088
330K -~ L LOBVK- 7
1/15w > | sor-5e3
62" t—
B 15 gs
= SMC_DELAYED PWRGD 1020 a1 a2
BATLOW | sol ati on
go%g PP3V3_S4_TBT . 20 40 eo
A D'\MD'Z:'\QVU,\,?L@EQS l; SYNC MASTER=T29 RR SYNC DATE=01/14/ 2013
‘_[‘ ® Pul | -up on RR page T -
woemn PMBATLONL  O[RT |o TBT _BATLOWL grmy 2020 Thunderbolt Mbil e Su ort
~_—_TBT BATLOWL 4
Lo " L=1JBl RATLONL ds Appl e I nc. <SCH_NUM>| D
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FClLON NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 30 OF 118
1l 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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3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
PP3V3_S4_TBTAPWR
whifRE PP3V3 S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
32871, C32801 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3220J
To0UF - 22UF L L /1UF I HVS3 890mMA 830MA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W . 0/_: @[ SI GNAL_MODEL=TBT_MJX
L oper Pl o il oy
RV IARY, 2| xoR CERYE 836 PP3V3_S4 TBTAPUR ., GND_VOI D=TRUE B CRLTI CAL D
D 19 vap3ouT 18 NECKW DT H=0: (7B th Cs) L U3220
PP15V_TBT [_20])vers 12 PP3VIRN S4_TBTAPVR TBT A DPR N<1> M 5 - HIGE4- RO
Vv 1 o ou([aa T a - 0T Qe S e BT 0. 47UF N . TBT_A D2R C N<1> 7 |e- Te Eng 15 TBT A Cl O SEL am e
: X . Y VAl ThG=R 1LY : 7e 72 20 OO} C3276 1|2 s TBT_A _D2R C P<1> 8 |te+ AUxi O EN_24__TBTDP_AUXI O EN ame =
C32851 1C3286 |1C3211 0. 47UF l é%ém‘( 7or pp P 6 TBT_A_DP_PWRDN 2
G2lp! L 69520 C'EJ'STZ'lCSL 0. 1 — —— IQUF  —— 0, 1UF P TBTPA AUXCH C N —C3230 1 s DP_TBTPA_AUXCH N 1 |aux - <
e T %ot P I B, 2 ol xor |2 %g D e e b 0. 1UF I}< 0R 3% - DP_TBTPA_AUXCH_P 2 |ax (1P AW O | 28_TBT_A_D2RL_AUXDDC N . -
X5R- CERM X8R FN 201 402 402 D> C3231 1 (1PD) AUXI O+ 22 TBT_A D2R1_AUXDDC P 4 4
16 |ENHVU FAULTZ| 4 ‘ 0. 1UF Il xsr SRy a DP_TBTPA_DDC DATA 4 _|bbc_pAT TBT: RX_1
w DP_TBTPA K 5 |ooc_alk
o o5 2 E>—S4_PVWR_EN 5 |en | SET_V3P3 8 TBTAPWRSW | SET_V3P3 X
w0 2 - TBT_A_HV_EN 11 |y en 1seT_sq 10| TBTAPWRSW | SET_SO 2 @y IBT_A_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT A CONFI GL_RC 3]
o 5 52 rmy—PM SLP_S3 R L 17 |so I SET_s3 9 TBTAPVRSW | SET_S3 e DP TBIPA M. C p<1> —C3232 1112 . DP TBTPA M P<i> 11 |pps
wo T TBTHV: P15V | | TBTHV: P15V D> e A el 0. 22UF | [ 38% 5537 S5 TETPA M Nele 10 |op |
— o WA 1ov: see R3210 |'R3211 R32 e D L C3233 1|2 - Mol 19 DP A LSX M._P<l> ...
: 58 20
“afefaln o bel ow . 65} 202. 6K 36 0. 22UF! I £8R 3201 b TBT A LSTX 14 | s1x (1Y DPMLO- DP A LSX M. N<1> 21 78
12 Hoow M‘éow TBT_A_LSRX 13 | o (1PD) TBT: LSX_A R2P/ P2R (P/ N
201, |,201 R\/3P3 = o (1FD)
TBTAl ET R 2 >
TBTAPWRSW | SET_SO_R 20 ¢om} DP_TBTPA_HPD 12 |ppout weo 17 TBT_A _HPD N
TBT%;lJ_Ss\‘/l 1%'2_'\1/:4'315\/ Single-fault protection 03:0 T':’ AD
55 6K 25 BK requires two R's per HV ~f
1/'21% 1%2'0W I SET_Sx wi th CD3210.
£ Single R on | SET_V3P3 K.
2 =
C <RHVS3> <RH\/SO> ILI M= 40000 / RISET = C
For 12V systens:
PART NUMBER | QTY 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
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
e RIS Thunder bol t Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num FERR 120- OHv 3A
L 1{YYY L2 PP3V3RHV S4 TBTAPWR F
32001 0603 NECKTW DTH=0. TBTACONN 1 C
0. 01UF —— R312201 5(36&!8 GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 A V(0- 18. 9V) C32051
G| [ gppy  THDESIITE 1w e |
= O1UF % X5R- GERM 2 G\D_VOl D=TRUE
GND_VO D=TRUE T ggcem CRI TI CAL c32 %oth C's)
- 1
Beth G ) 0462 TBT Dir  DP Dir DPDir TBTL.D'  1ar A RoD peos | [t 250F] I—znw—mv\ TBT_A R2D C P<0> crmu s
7 2 qom—IBT_A D2R P<0> o 47UF W » TBT_A D2R C P<0> - - NRAAN J_ - - ROD NeO~ C3271 15" %' TBT A RD C N<O> crmyzn
oo TELA-DER f02 ‘—|C3275 2 I—mv—zm—'z A TELA Dzeljot\:/atgiz GN\D_VO D=TRUE g - G - 0. 220F]
L 47UF YN _ - :
0 UF!! CerM X T R3294! 1R3295 TBT: RX_ O / 3’1 ELZEOPO GND_VO D=TRUE | GND_VO D=TRUE
1K 1K 'R3271
v 2Bl oow . NDP-Ja 470K
201, 2201 B4 O HPD - ;\/L ow
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5o [O GOVl GL 2201
B | [0 O @ M B
C3278 1|2 O G\D2
75 2 [rmy—DP_TBTPA M._C P<3> 6 22UF I’Q‘E_%Y_‘ » DP_TBTPA M._P<3> — - BLO [ J v Lanesp ML_LANELP G| B9 - - DP_A LSX M._P<1> ,,
oy DP_TBIPA M. C N<3> =357 1| 2 .« DP_TBTPA_ M__N<3> — - B12 [ i anesn M_LANELN o] B1l - - DP_A LSX M._N<1> 4, 4
6 B14 = B13
0. 22UF | ' TR 8231 TBT: Unused | Be [0 O LAﬁ;gig oie TBT: LSX_R2P/ P2R (P/N)
B18 ¢ M__LANE2N B17
O AUX_CHN O
B20 | 5 b PR RETURN & | B19
PORT B GND_VQ D=TRUE
SHI ELD PI NS J C32(7801 h C s)
<[ [c]o]o o~ 4' TBT_A D P<1> 28 72 78
B33 |03 |5 |3 TBT_A R2D P<1> 0, 22UF 1 TBT A RPD C N<1>
- & BT A ReD Nels 273112 e
- - 0. 22UF ? 8o
) —
o TBT_A_D2R1_AUXDDC P - 514-0876 = TBT: TX 1 GND_VOl D-TRUE | GND_VOl D=TRUE
65 _TBT_A D2R1_AUXDDC N - 'R3273
470K
TBT: RX_1 9
» _TBT_A_HPD _ ZO?OW
2
2 _IBT A CONFIGL_RC JiC3202 DP Source mnust pull
. TBT A CONFI 1UF down HPD input with 1 )
° T} & _RC > %{F{PCE greater than or equal 470k R's for ESD protection
. CERM b
1 1 1 0361 to 100K (DPv1l. 1a). on AC-coupl ed signals.
R3252') [R3251 320941 |1c3295 ['R3241 =
06 5oh 330PE —— —— 330PF 5% = Si nk HPD range:
1/2 20W 18- T2 18 20W - L
A AN xrr it 2 2 19% cerm 2%1 High: 2.0 - 5.0V
Low 0 - 0.8v SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201 A
1 Thunderbol t Connector A
d} Appl e I nc. SCH "NUM>
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 118
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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7

3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

19
&5

MUX

Bikug PRSV3 S5 Noni nal M n Max
RITI IV3P3 1100mA 1030mA 1200mA
33 l C3380 1 13381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni mum C3320J
10 Lé!): P I /1UF | HVS3 890MA 830MA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W . Lé.a_: ®| Sl GNAL_MODEL=TBT_MJX
20% —— —1— 109 8% >
X5R- VDD
CREEY gi?*éﬁfT”’R CEE%%})Z 2 oggi‘fm PP3V3_S4 TBTBPWR ., G\D_VOI D=TRUE 01 CR|.TI CAL
19 vap3ouT 18 NECKW DT H=0: Both C s) L U3320
PP15V_TBT [_20])vars 12 PP3AV3=I%—N S4_TBTBPWR TBT B D2R N<1> M 5 - *%FTNIEE‘)'S o
69 31 30 78 28
15 75V Mo 1 o o[ 1e a - o A e R pels CB%?A%UF : N s TBT B D2R C N<1> ; B TB_El ;i TBT B Cl O SEL am e
Y ETE) Vo ThEER Y, Lenn [ N— » TBT_B D2R C P<1> B+ AUXI O El TBTDP_AUXI O EN ame =
1 1 C33851 1C3386 (1C3311 0. 47UF| [ 5 N6rT pp PO 6 TBT B DP PWRDN am e
G331 3310 CRLTI CAL 0.1UF —— - JOUF ~ —— 0 1UF C3330 1 -« DP_TBTPB AUXCH N 1 |aux -
4.7k = Oyt UF U3310 % L 7 20 gy DP_TBTPB AUXCH C N .—||}< by S 23
10% 0% CD3211A0RGPR | x5R 2 2 er 12 RY DF TBTPE AUXCH &P 0. 1UF %é’ 2 DP_TBTPB_AUXCH P AUX+ (1 PU) AUXI O TBT_B_D2R1_AUXDDC N s, 7
X5R- 8&5’%" 2 2 X8R FN 201 702 202 78 20 B> C3331 1 (1PD) AUXI O+ 22 TBT_B_D2R1_AUXDDC P o, 4
16 |ENHVU FAULT: ‘ 0. 1UF Il xsr SRy a DP_TBTPB_DDC DATA 4 _|bbc_pAT TBT: RX_1
5
e o5 21 [y SA_PVIR_EN 5 |en |seT vard 8 | TBTBPWRSW | SET V3P3 = be_TBIPE DOG_CLK
w2 pm—1BT_B HV EN 11 [y N I SET_sd 10| TBTBPWRSW | SET_SO » @y IBT_B _CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT B CONFI GL_RC 5
2
o s s my—PM SLP_S3 R L 17 |so I SET_s3 9 TBTBPWRSW | SET_S3 e DP TBTPB M. C pei> —C3332 1 . . DP TBTPB M P<i> 11 |pps
ap T TBTHV: PLSV| | TBTHV: P15V O 5 TBTPE MG Nels> 0, 22UF 2 » DP_TBTPB M_N<1> 10 |op
& 12v see R3310Y |'R3311  |'R331 "o D ReckFTIE - PV 19 DP B LSX M_P<l> ..
NNRE RS : 6K 22.6K 36. 5K 0. 22UF1 'g2R §,3Y TBT B LSTX 14 pPMo [ 20 DP B LSX M_N<1> e
below /5% Poow ‘éow 3 eI B o T lem oo TBT: LSX_A ReP/ P2R (P/N)
201, |,201 22 = o (1FD)
TRIRDreer S22 <Rv3P3> 2 om—DP_TBTPB _HPD 12 fnpoour v 17_TBT B HPD =
TBT%;ESB\A 1%5'\]/:4'315\/ Single-fault protection 03:0 T':’ AD
55 6K 25 8K requires two R's per HV ~f
1/'21% 1%2'0W I SET_Sx wi th CD3210.
£ Single R on | SET_V3P3 K.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
For 12V systens:
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
e RILGA Thunder bolt Connector B
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num FERR 120- OHv 3A
1 2__PP3V3RHV_S4 TBTBPWR F
0603 N
C3300 1 NEEEE P R3301 TBTBOONN 1_C
.01 [02 R 12 A&K‘g\l EV GND_VO D=TRUE
gé\?z—— TBTBCONN 20 RC 1 2 (0-18.9V) G305
R - .
A PSSR 1 1w i
= O1UF it XER G55 GND_VOl D=TRUE
GND_VQ D=TRUE - Bot h C‘ s)
Boch C 5) 2 B cenm ' CRITI CAL . 4 3378
TBT Dir DP Dir DP Dir TBT D 157 g R2D P<O> o 220F TBT B R2D C P<0>
= gn1BT B D2R P<0> o 47UF Fa e =181 8 DIR ¢ PeD> - - 1 pel & . TBT B RD k0> ca¥7i s %" TBT B R0 C NK0> G
7 2 o}—1BT_B_D2R_N<0> oR1 s TBT B D2R C N<O> bl pal al5lals L - - L)
33751 I%Uvﬂrv—zm—' GND_VOI D=TRUE GND_VOI D=TRUE g hl i : 0. 22UF1
L 4TUF oy - - :
0 UF!! CerM X T R3394! 1R3395 TBT: RX_ O / 3’1 ELZEOPO GND_VO D=TRUE 1@07VO D=TRUE
1K 1K R3371
1/2 20w 2 '\Q%:r_\].ﬁ g;OK
201, 2201 g O HPD " o
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE O CONFI GL 5201
| ﬁg 0 covFle M.
78 20 (T DP_TBTPB_M__C P<3> C30372§U}: I—%g'zrﬁy—\ s DP_TBTPB _M__P<3> P - Al0 g sL\‘DiANEQ,p M._LANELP o | A9 - - DP_ B LSX M._P<1> ,, 4
o D TBIPB M. C N<3> 3373 1 2 - DP_TBTPB M._N<3> -— - ﬁﬁ O M_LANESN M_LANEIN G ﬁi; - - DP_B LSX M._N<1> ,, 4
BE B3y . O a4 GNDS o :
0. 22UF 1 T $8% 8-3Y TBT: Unused | ﬁig S ae  M_tanzpg ﬁii TBT: LSX_R2P/P2R (P/N)
O AUX_CHN  M_LANE2N
22015 pp_PuR RETURN | ALS
PORT A GND_VQ D=TRUE
SHI ELD PI NS J C33(7801 h C s)
el pl S 1 PRI P 4” 22UF TBT B_R2D C P<1>
@1 (@B |35 |3 - e = IBT B R2D P<i> 73 1 TBT B R2D C N<1> amu
- e = 1BT B R2D N<i> o 22UF 5
e TBT_B_D2R1_AUXDDC P - 514-0876 = TBT: TX 1 GND_VOl D-TRUE | GND_vOl D=TRUE
2 _TBT_B _D2R1_AUXDDC N - 14R§03K73
TBT: RX_1 9
s _IBT B HPD ) - ZO?OW
2
» _IBT B CONFI Gl _RC JiC3302 DP Source mnust pull
. TBT B CONFI 1UF down HPD input with 1 )
° T} & _RC > {F{P greater than or equal 470k R's for ESD protection
R3352! 'R3351 33941 . 3395 |'R3341 BECERM  to 100K (DPv1. 1a). | on AC coupled signals.
1’0\/4 505‘{' 330PF —— —— 330PF %‘%OK = Si nk HPD range: .
1/2 20W 18% 18 20W o
TR Y 2 2 18Y erm % High: 2.0 - 5.0V
2012]  [2201 G56Y 8551 2201 Low. O - 0.8V
: : SYNC MASTER=J15 REFERENCE SYNC

» _PP3V3_S4_TBTBPWR

28 78

DATE=12/18/201

Thunder bol t

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

Only necessary on dual -port hosts.
On single-port hosts alias TBTPA DDC t o TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

as 29 20 10 17 16 99 93 88 87 _PP3V3_S0O

BRI BTREa
3 1 C3480 1 s
R3400: Lot Al I T
100K g . iow i
0 CERM
Wby U3400 2% 221
2
16 ENATS3DS]N0224 R3451* R3453: 2.2k pull-ups are required by PCH
C CRITI CAL 20 2. 2& 2. 2& to indicate active display interface.
” DP_TBTPA DDC CLK 1Nar OUTAL+ 1/ 20W 1/ 20W . .
31@ DP TBTPA DDC DATA 2|\ QUraL. |19 M M, DP++ spec viol ation, should renove!
= curao+| 18 DP_TBTSNKL DDC CLK i 7o
vl DP_TBTSNK1_DDC DATA ¢y 2 70
14 SAl SA 15
10 | ens
2 O DP_TBTPB_DDC CLK 31 ine+ outBL+ 8
B> DP_TBTPB DDC DATA 4 ine ouTBL- |7
autBo+| 8 DP_TBTSNKO_DDC CLK iz o
outgo- | 2 DP_TBTSNKO_DDC DATA & i o0
TBT_DDC XBAR EN 12 |sp §9 seo 11
6 &
410 o3 SAI/SBI = 1: INA == OUTAO, INB == ouTBo “| &
DMVRGL 6\,,(_7_]: SAI/SBI = 0: INA == OUTBO, |NB == OUTAO
SOT- 563
9 =
s[as

= o> TBT_DDC_XBAR EN L |

Second TBT Port HV Boost Enabl e

TBTBST_PWREN L w“
410 ,,Djs
DVNSLOBVK- 7_‘
SOT- 563
2[6¥ Sk
« » oy TBT_B_HV_EN
A SYNC MASTER=J15 REFERENCE SYNC DATE=11/16/201

TTILE

DDC Cr ossbar

rETTEE—

(%, mptetne.  [SGLN[D
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA'\O_'>
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 118
11 NOT TO REPRODUCE OR COPY I T e —
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T4576°-F
pLace "™
1YY Y\ 2 PAEAP RD PI —melssgio 1UE PO E_AP_R2DGnPus s
0. 6NH+/ - 0. INH- 0. 85A 10% | | vexR- cerm2
nosTUEr 02 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
1C3570 1 C?,EP?"FlF 117S0201 4 RES, OOHM 0201 L35[70, L3571, L3573, LB574
—L 0 TUF D
D T B o o
1 2
ik T o
L3571 J_
1(YYY )2 S POE AP RDFPI_N 1:2 ClE AP R2 N 7o
Fl _EVENT aaz 7 - 10% | | 16%R- como2
0. 6NH#/ - 0. 1NH- 0. 85A 3530
NOSTUFF OM T_TABLE NOSTUFF  puace near-sasos. 4: 2. sam
. .
z i }up BESTE 3.3V WL.AN Swi t ch
% z §§01CERM Par t TPS22924C
Type Load Switch
T TABLE —
L3g¥'3 - £ R(on) 18.5 nGChm Typ
@2.5V |25.8 nohm Max
1YY Y2 PO E_AP_D2R P romy 1o 7o
PO E_AP_R2D_P L &S - O- L 0. 85A . gg%’?
[« » PCLE_AP_R2D_N Loate Lok 15550367
% NOSTUFF Z%“ L
2 2 3504 CURRENT SENSE
CRI Tl CAL —|— %gl(:E 836 M 1A PEAK FERR- 120- OHM 3A TPS22924
3 L3574 1 B PP3V3 WAN R ml S e PP3V3_S5 MEmRERART
1 - Q- — o WRNE Tl s o v 24 3333
ssp 52% Pt —_FQE AP D2R 7o = 2 VAR W . 28" et )(/:RI I CAI,:(LT
1 L&,g’}'@“’ 0. Ghit+ 0. 85A JiCé e C“02’.512% O ILE Max Qurrent = 2A (850) w0l PM W AN _EN e
%
C O~ T e it e Loor s skl 2 7 PO < C
> 2 i( 2 i}{) 402 702 g
e - CERM
o2 w0 PCLE AP_D2R Pl _P 0 5361
3 76 71 —
e PO E AP C2R P! a1 Al RPORT I -
ols bl 90- OHVE 50MA
6 - TS 1
g 7 - 7 PCIE_CLK100M AP_CONN_N 1 (YYY 4 PClE CLKIOOM AP_N amn
s R
o - —
o 7 PCIE_CLK100M AP_CONN P 2 (Y'Y Y2 PClE CLKIOOM AP P am e
o -
o= - PLAGE_NEAR=0350L. 7: 2. 540
2
ot BLUETOOTH .
T - POE VAKE L ooy woow i PPAVE SA NOLXNET_CONNECTI ON=TRUE -
o4 - 71 70 &9 p D'\%S 10
olas - 2D2LFB4
T s USB_BT_CONN_N 1C3510  brigoetk S
o pEd =1 USB_BT_CONN P . — OOVUF
olzs - pp3\h/§§§3Rs4 BT F L3505 L 2 Bl wor 3=
20 A=3-£" azerYY]l PP3V3_S4 1y 5
O——— 1 29 34 39 42 43 46 47 65 66 68 + ML 2 s NC 1
21 AVArERR 120- o 1. 5A ’ 2l 3510 ™2 USB BT WAKEN -
Oo—s Y e 2 PI 3USBI02EZLE
3K eanea3son 182, 4 oe|.7 USB BT_P v |'IR3512
51651016 | CRITICAL [T USB BT N @@,, » 515K
= = 1%0w ’ :
B 71 68 66 41 38 21 12 PM SLP. L 10 [sEL e s 4 b1 Supervi sor & CLKREQ # | sol ation B
GO Delay = 130 ns +/ - 20%
S| GNAL_MODEL=MQJO_MUX_USBONLY © =
PP3V3_WAN F ., ., PP3V3_S5 121615 7 8 59 21 3 a2
Busnsna
€ SEL | OUTPUT ) ) 4 | pp————
L[ use BT wake o3 [ BRe Voo 1 C3540
H USB_BT 1w }mw U3540 — Q, JuF
s 2 SLGAAP041V 2 EC“
TDFN
P3VBW AN VMN__
—
» AP_RESET_CONN_L B
VR AP RESET L o
N6 PM WAN EN 0
7 AP_CLKREQ Q L 7 N ‘—j_> aur 8 AP_CLKREQ L grmy 11 10
BRY
GN\ND
R3555
100K
1%16¥V
25’%‘& _l_
A < SYNC MASTER=J15 M.B SYNC DATE=10/ 31/ 201 A
e
X29C CONNECT (]?
d} Appl e | nc. SCH "NUM>
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY PROPERTY OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 35 OF 118
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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71 69 46 35

PP3V3_S0SW SSD

PLACE_NEAR=J3700. 1: 3nm
CRI TI CAL

L3700
FERR- 26- OHM 6A
1

PP3V3 SOSW SSD FLT

ocB

71 69 46 35

CRI TI CAL

| sol ati on

PP3V3_S0SW SSD

1 C3718

BYPASS=U3710: 5 nm

T e

74LVC1X08 6
SOT891

0603 T
1 C3701 C3702 VOLTAGES3 3V 3
°/ °/ 1
2 ig CERM 2 ig CERM 51450449 R3170%9
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm %Ré;IO%L 1/ 2 o
= 5D GS3 201, g BEEE T PPSVS SO
G\D_va D F-RT- 5™ S\b_va b BYPASS=U3711: 5 nm
Lio ot 719 1
215 ols SMC_OOB1_R2D CONN L 5 e
3]y ol5t SMC_OOB1_D2R CONN L fé%
Ao —| X5R- GHEM 2
515 ol SSD PCIE SEL_L o
615 ol SSD_DEVSLP am =
mmnBRRRBEE __PP3V3_ SO 715 olee SMC PWRFALL WARN L g
TUERYET T SSh RESET_CONN L 8l ol SSD_PWR _FET_EN am = 5
NC_SSD_MEG_RSVD olq ] 1
713 my—PCLE_SSD_R2D C N<3> C3710 1 || 2 e\ vOD=TRE 105 o]4e
o 1UF TO% 6V OORCERMTU20T]__, pol E SSD_R2D N<3> | [troell | [ o[4St PCIE_SSD D2R N<3> o
76 13 PClE D VO D=TRUE s PCLE_SSD R2D P<3>| ITRUEI2Z | 5 41447 PCl E_SSD_D2R_P<3> oD i 7
1UF R CERM 0201 FEN R 3
o1 PCI E_SSD R2D C N<2> C3712 1 |2 GND VO D=TRUE s PCILE SSD R2D N<2> | [rretd | 5 S1427rug PCIE SSD D2R N<2>  rymy oo
1UF | [T0% 16V X5R CERM 0Z0T . PO E SSD R2D P<2> [ [rre15 [ 1417 PCIE SSD D2R P<2> 1376
715 pmy—PCLE SSD R2D C P<2> C3713 112 oND vo D=TRUE D T o>
0. 1UF
PCIE SSD RD C N<1> C3714 1 %\%m 17 [T o139
0. 1UF o d s PCLE SSD R2D Ne<i1> | Irrei8 | o S 1387rug PCIE SSD D2R Nel> oy oo
761 PCIE SSD R2D C P<1> C3715 1|2 aw vop=TRE s PCIE SSD R2D P<1>| hre1d |5 o 1371RUE PCIE SSD D2R P<l> om s
0. 1UF | T10% 16 X5R-CERM 0201 20 o o 36
7618 PCI E SSD R2D C N<O> C3716 1]]2 GND va D=TRUE s PCIE_SSD R2D N<O>| Trre2t |5 o 135TRUE PCIE SSD D2R N<O> oy i
1UF | [10% 16V XoR CERMT 0Z0T s PCIE_SSD_R2D P<0>| lrre22 |5 o l341RUE PCIE SSD D2R P<0> i
715 pmy—PCLE _SSD R2D C P<0> C3717 L]]2 o va TR PEN D X
0. 1UF SSD_CLKREQ CONN_L 24 [ 5 ]|
25 32
26 8 g 31 PCIE_CLK100M SSD N i 76
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o230 PCIE CLK100M SSD Py 7o
2
28 o o 9
54 o o 59
. . 55 O C 60
Supervi sor & CLKREQ# | sol ati on 56 |5 oot
57 62
Del ay = ~55ms 5510 2 63
0 o
PP3V3_SOSW SSD o v oo PP3V42 G3H 1 e ks 050 .
CRI Tl CAL 4 1 C3740 =
yge] g do—) T -
Logk ¢ ¢ 232K U3740 2 ot wor Gunsti ck3 Connect or
jﬁ‘v N SLGAAPO16V 201
2 2 TDFN

APN 343S0511

SSD _RESET_L am >
SSD_PWR _FET_El a5 65

SSD CLKREQ L momy

D_P

65 35

FET_EN — D_P

FET_EN

35 65

MAKE_BASE=TRUE

4(U3710
08

2 SMC OOB1_R2D L a
1

NC

N
5

CRI TI CAL
s 74LVC1R08
SOrgol

SSD Connect or

d} Appl e I nc.
®

SCH "NUM>
<E4LABEL>
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2 1

PP1V8_ CAM,; 5

.
o
2

L3902 " NOSTUFF | NOSTUFF | NOSTUFF
_ : 1. OUH 1. 6A- 55MOH 'R3930 |['R3932 'R3934
PP1V35_ CAM SYPASSTLI900. K431 2 54w 1YY Y\ 2 P1V35_CAM SRVLXD PHASE .. 100K 100K 10%OK
e - 1008 Sow Sow ow
X R : L3906 _L1C3921 _L1C3922_L1 C3923 _LC3924_LC3912 5:37%3'53 PLACE_NEAR=U3900. K13: 4MV 5301 201 2201
22NH %OOQ/UF OOQ/UF % OQ/UF 00 %03{“ s 3v M "
PP1 2 2 X 2 XER |2 X8 %R 2 PP1V8_CAM M RAMCEGL
V35 DDR CLK ! 8351-1 5ot 3611 o CAM RAMCFGD -
- : 0402 ! )\ CAl 36
U3900 VOLTAGEST 35V 1 C3900 J__ 'R3920
BCML5700 ook U - « GND_CAM PVSSD ¢ o 'R3931 |'R3933 |'R3935
FBGA 2 X5R géo 330K 330K 330K
N7 SYM3 OF 3 0 L3903 2201 ;é‘éow ;é‘éow 2/%0w
J_ N8 ]M p a3 THCAL Y} 1 220- OAM I. 4A , 361 ,201 ,201
= N6 - >4 B LYY Y L2 PP1V2_CAM XTALPCI EVDD ,, L3901
OMT_TABLE  ol[e PPOV675_CAM VREF, _L C3930_E 3931 ° * 1. OUH- 1. 6A- 55MOHM
c10 = K4 1 L
c7_|)Pa E_aD N4 1C3927 %oqu 10LF  PP1VZ, CAM - 1008 - FLV2_CAM SRULXC PEASE .
o UF B U P 1 1 1 |1 c3972 C3975 1C3914 [+ C3915 PLACE NEAR=U3900. ML3: 4MM
- 0%, 6361-1 5 L ObF UE I 7UF I 7UF —
Gl 5 5
o JPvU_AvSS PORVBDY O YR L3904 Oé,A . i}f S % > ~ 20y, 2 ©9% " PLACE_NEAR=U3900. ML3: 2. 54MV
- DOR VREF d.N5 = 220- OHM 1. 4A 2 F X5R ¥4k CERM i X5R ¥ X5R Xk X85
. OND CAM PVSSCG, N3 T = s 2 °
P14 PCI E_VDD1P2| B PP1V2 CAM Pq E VDD FLT _EC:3932L C3933 0603 BYPASS—U3§\9'9A§§ & 61&:'@33 , BYPASS=U3909,£9: 3, « _GND_CAM PVSSQ
P15 | [SR_PVSSC ARG W RTH=0. UF 10UF BYP, U3900. F9: 2. 54MM
Y/ 1.2 %‘00 20%
R15 PCI E_PVDD1P2| D9 —F 8 % —F v
PP1V2 CAM PClI E PVDD FLT 0301- 1 prfs
« OND CAM PVSSR,  Kis DDRiAVDDlPRW 1 RS 959(80
L12 Ve =1, 2 ! = CML
113 M g8l L7 B
oo [sR_PvssD Pl _AVDDLP! PRIV M o M PL_CLK_P P7 M P P ak S(Y:gllTICF CXL DEBUG 00| B11 TP_CAM TEST MODEO
a o cia TEST 1
Lis PLL_voDLPB| D8 AW [ 3910 Cs%l%gjicsgulpeji 7 3910 |1c3951 v oy M PL_CLKCN RLMP_GMOK oy TapL  DEee-ol Sl TE CAM TEST MODEL
o7 (=PP3V3_S3RS0_CAMERA)  BypaASS=U3900. D7: 2. 54MV 0y e 0 0y p 0%, 0% P8 DEBUG 03] AL5 TP_CAM LV _JTAG TCK
AL OTP_VDD3P: 2 R/ > }4’ o\ B }4’ wsr |2 ‘/ Y5R » o m—M PL_DATA P M PI_DPO UG_0!
A6 1C393 561t YER | 5561 CFR Sor "R 01CERM 201 7 s M PL_DATA N R8 [M PI _D\D DEBUG 04| E1L TP am ::x j$2g P?IDO
B6 M4 DOPF ' ' DEBUG 05| EL0 TP
DL MLS -13900. 4MM BYPASS usgoo 54MM L P6 (M Pl _DP1 DEBUG 06| F11 TP_CAM LV_JTAG TVS
= SFLVDDjP:«',(:[—H\‘15 | 91:379UI2:8 —‘|? §§0-1CEFW| BYPASS=U3900; J1: §\9|9A§§ G f U3§\9|9A§£335’61 2 sawM %X_XRGM P DML DEBUG 07| F10_ TP_CAM LV _JTAG TRSTN
5 — 20% DEBUG 08| G\
o 28 = XW8900 v+t oy POLE DP 87 |eai £_roro oo o S
? ?12 GND CAM PVSSC . , 70 s PO E_CAVERA R2D N A7 |pal E_RDNO iiﬁ*ﬂ_ym
e SR_VDD_3P3D J1a %&Q’)&E@%\(\} DTH=g. EW 1 6 a7 PCl E K100M P_B10 |pci E_REFCLKP DEBUG:1249NC
@ J15 (=PP3V3_S3RS0_CAVERA) = 7 o omy—PCLE_CLK100M CAMERA C N A10 |pci E_REFCLKN DEBUG 13| KiJ e
H5 _ — — DEBUG_14| KON\~
6 | [vssc VE] P1V2_CAM SRVLXC PHASE,, PLACENEN*UGQOO- ML4: 2. 54MI o qm—PCLE_CAVERA 2R C P A8 |pal E_TOPO DEBUG_ 15| LLI NG w as%
SR_VLXC : N B8 UG 16| L10 NOS
s e d(tus T TR ETE 5 v PP1VE_CA v em-POLE_CAVERA D2R C PO e TN e R3936"
Ho K13 P1V35_CAM SRVLXD PHASE ., NCxB2|Pai E_TESTP 100K
75 SRVLXD_O( (14 ? NRESWRITED: NCX2|Pai E_TESTN v Zg}é‘/
7 _ R3913:| R3914: * i 00| F12 CAM RAMCEGD ., o,
7 VDD_1P35A| F14 PP1V35_CAM s 5 7 PP3V3_S3RS0_CAMERA 12 47 o 1K iK + o CLK25M CAM CLKP A13 [xTAL P P10 01| P12 CAM RAMCEGL 5
J8 - = 17280 17280 o ormy—CLK25M CAM CLKN AL2 |XTAL_N Pl 0 02| P11 CAM RAMCF&2 36
J9 VDD_3P3A J11 o o . o A, 2, - Pl o 03] P10 CAM GPI OB
K1 - 1 2C_CAM SMBDBG CLK D15 || 2¢c LK DBG GPl 0 04l PY ¢ NOSTUFF
K5 vDDLP2_C} F15 PP1V2_CAM XTALPCl EVDD JiC3942 Ji C3940J‘1 C3934 C3935 1 C393|;(F3 1 CBQUZ?;? e *T2C CAMSCK _ Rio| | 26 CLK_SENSOR P10 05| N\ R3937:
Ko B Sl oé,hup i? oof O —— 1900 oé,ﬂ <« = 12C CAM SVBDBG DAT _CI5 || 26 _DATA DEG GPI 0 06| NONG 100K
K7 vopLPS_d GLS PP1V8_CAM 2 S5 2 oo (CERV |2 EERMXSR |2 Ozg.lcem 2 GRMOGR s 1 2C CAM SDA R9 || 2C_DATA_SENSOR aPl o 07l M N 1/2
- 02 201
kg 1C3941 ¢ 2
K9 F6 “~SUF = - - TP_CAM JTAG TCK F13 |3TAG TCK uarTCTg D138 CAM UARTCTS s
e, Fl %9"3‘*VU BYPASSS Bibass-Logo0: s TP_CAM JTAG TDI E12])7aG TOI usRTRTS D14 TP_CAM UARTRTS =
M F8 %5_”[; = TP_CAM JTAG TDO F12 [3TAG TDO
NL F9 1C3939 76 71 34 12 TP_CAM JTAG TMS D12 [3TAG TVS uARTRxg_EL3_CAM _UARTRXD 5
P5 vooc | [Le f— :EIE o/F BYPASS=U3900. F15: 2. 54MV TP_CAM JTAG TRST L DLi]jac TRST* uaRTTXO_E14 TP_CAM UARTTXD
~ L5 > X\E{ M _J TA RST_L Cl1{ITAG SRST* 2 CAM TEST
R5 L8 4 TEST_out| J1 J 36
= Lo PPLV2 GAM S BYPASSTLS900. GLS: 2. SamM o CAVERA_CLKREO L P13 Ject £ cLkrEG TesT_vooe] MO CAM TEST MODE .,
— . CAM PCl E RESET L R141PCl E_RST* c13 M XTAL FRE
B12 IXTAL_AVSS B15 Y =1 U3900 2 [T CAM PCl E WAKE L NIZ{PG £ WaKE* STRAP_XTAL_FREQ CA| Q s
J_ voboLs =+ BOML5700 STRAP_XTAL_SEL| C12 CAM XTAL SEL .,
= ° R11 FBGA CAM PWR_SEL Gl2 IppR PWR_SEL
SYM2 OF 3 CAM DEBUG RESET_ L E19RESET*
1o VEM CAM A<Q> L3 DR ADOO poR_DQoo| 2 VEM CAM  DO<0> o
L3901: 1 vsense g ML PP1V2_CAM . P M A<ls DDR:Aml CRI Tl CAL DoR_Do1| E3_VEM_CAM 1> - NOSTUFF RLZSENSCR_WAKE*
L3902: 1 vsense p{ K12 PPIV35 CAM:, 5 1o 0w VEM CAM A<2> N8 |opr apoz OM T_TABLE ooR bz 24 VEMLAM D22 o 1C3990 R0t B il
o 37 MVEM CAM A<3> M ADO3 DDR_DQo3| D3 _MEM CAM DQ<3> a7 1 UF —
XTAL_AVDDLP2 0 ; M A<4> ﬁiAmt’. DDR_DQo4| _F3 M M 4> 37 79 T &%, 250w PD 1.35v
3 . X5R
7 37 <M} MEM CAM A<5> M [bpR ADOS DDR_DQs| F1_VEM CAM DOQ<5> a7 SO1 5201 e
195 MEM CAM A<6> P4 |ppRr ADO6 DDR_DQos|_F4_VEM CAM DO<$> oS :
7 v g MEM _CAM ﬁ<£7;> Nz DDR_ADO7 DDR_DQO7 gg ﬁm gm DO<8z ao
70 37 MEM CAM A<8> P8 [ppR ADOS DDR_DQO8 DQ< o 37 70 =
o O EM CAM A<9> P2 Jopr Anos DOR_Dops] 3 VEM CAM DO<9> s s
o OB EM CAM A<105 34 |ppr Ab1o boR_bQo| BL_ VEM _CAM DO<10> o 70 . CcmE EENES,‘Z‘ VAKE L
0 a7 MEM CAM A<11> R2 [ppR ADL1 DDR_DQL1| B4 VEM CAM 11> 37 79 18 13 [T
. M _CAM A<12> L1 |por Ap12 DOR DQL2| A5 VEM CAM 12> e PU on PCH page
1o a7 MEM_CAM A<13> P |poR AD13 ooR_DQ13l &5 VEM _CAM 13> a7 PP1V8_CAM ., o Al SI LI CON BUG
= 7 o oo MEM CAM A<14> R4 IopRr ADL4 DDR_DQL4 :2 'VEm CAm D0<14: a7 [
DDR _DQL5 5779 CAM XTAL: YES
o MEM CAM BA<0> K3 |oor pao 'R3906
+ CAM UARTCTS ™ NEM CAM BA<1> L2 ooR BAL s g Y VoY, T o 100K
A UARTED o1 oy VEM CAM BA<2> K2 |oor enz DOR_DQs_No D2 VEM CAM DOS N<0> g o1 1 bow - - S
= UAR 1 e
_— MEM CAM CLK P2 |ppR cx_po DOR_DQs_P1] A2 VEM CAM P<1> a7 70 z Ca
R3975 ['R3976 1 e ST e o con o5l 2 MM A B L= G e mera 1 ,
o‘égw o‘éow o o M M DVKO>_CL |ppr pvo DDR_RAS*|5H3 VEM CAM RAS L oo 37 11R030§K07 Appl e I nc. SC:H NU'Vb
201 201 . NMVEM CAM DME1> o4 DDR VE*[~J2 VEM CAM WE L 7 79 ) v
2 2 R3912 o am DDR_DML DDREAS*CH“ VEM CAM CAS @; - SO/ZOW ® <E4|_ABE|_>
1,280, MEM CAM ZQ S2 &3 |ppR zQ DDR_RESET* M ,201 NOTI CE OF PROPRI ETARY PROPERTY:
= - AN o o NEM CAM OKE__ 22 DDR_CKE PR TR Th RN ERITANERAEERE| ! S THE
1/’\%9w - NVEM CAM CS L DDR?CS* THE POSESSOR AGREES TO THE FCLLCWNG
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7 3 PPLV35_CAM . . . . . . .
BYPASS=U4000. Al: 4mm BYPASS=U400pD. B2: 4mm BYPASS=U4000| D2: 4mm BYPASS=U4000. K2: 4mm
1 C4002 |+ C4003 (1 C4004 [+ C4005 [+ C4006 |1C4007 |+ CA008 |1 C4009
T0UF ~ - ToUF 0. 470 0. 1TUF 2. 2UF 0. 1TUF 2. 2UF 0. 1TUF
30 T, @ 39 0% Y 0% Y 0%
2 X5R 2 X5R 2 CERM X5R-1 |2 CERM X5R |2 X5R- CERM 2 CERM X5R 2 X5R- CERM 2 CERM X5R
402 402 201 01 402 01 402 01
R4000 6 BYPASS=U4QD0. HO: 4nm ¢ ¢ BYPASS=U40QQ. R9: 4mm D
D 1 3 _PPOV675_CAM VREF AN 2 » PPOV675_IVEM CAM VREF| J,—
0201/\/5\//\/’\11: QI/N LINI:WL)IHES.S mm
120w QTR0 2 ™
R40221 » PPOV675_NEM CAM VREFCA
1K N NERERR-W BFFES: 3 T
1 Zg@ VOCTAGE=0. 675V
201, C40101 14011 ’ ’ PP1Vs s
- 2%5 T bk RA005
1 CERM XBR 2 2 X5R N
R4023 0201 201 R EEEEEEEEEREEEEEEIERE 100K
1/ 200 R4002! v ool CAM WAKE: YES Jfeow
— DDQ L o 5,201
e e MEM CAM A<0> N3 u4000 g g REY R4830
vz 7 I A0 NC 7o _CAM SENSOR,WAKE L_CONN__ 1 2_s CAM SENSOR WAKE L
1 201, 7 % O ﬁm m ﬁ:;; FLiaL 4GB- DDR3- 256MX16 HSne ’ o201 o¥ "
79 A2 5< . 1/ 20W
7 z:% MEM CAM A<3> N2 | a3 KA4B4GL646B- HYKO Ne Lg % CAMLVAKE: NC v
RI\KJ4STUFF X 70 s [y VEM_CAM A<4> P8 | pa M\ R4031
003 » 2 > VEM_CAM A<5> P2 s CRI TI CAL s
3 7 3 [y VEM_CAM _A<6> R | A6 paLo| E3 M _CAM > o Lo
12 7 3 [y VEM _CAM A<7> R2 | a7 OM T_TABLE b1l F7_ MEM CAM DO<1> ey s 7o 2
212 s 5 > VEM CAM A<8> 78| ng b2 F2___VEM CAM DO<2> _emrs o 1o
7 s [y VEM_CAM A<9> R3 | a9 bQL3[ F8 MEM CAM DO<3> o g6 7o
= 7 30 rry-—NVEM CAM A<10> L7 | ar0/ AP pQLal B VEM CAM DO<4> s 26 7o =
70 56 [y VEM_CAM A<11> R7| a11 bQs| B MVEM CAM DO<5> eprs o 1o
79 3 [T MEM _CAM A<12> N7 | 12/ BCr DQL6| & MEM_CAM DQ<6> o w0 7
70 s [y VEM_CAM A<13> 13| mis pL7[ W MVEM CAM DO<7> oy a6 7o
C % CE>._MEM CAM A<14> 17| aa C
besL| F3 VEM CAM DQS P<0> ey, 56 7
70 56 [y VEM_CAM BA<0> M | Bao bsLr p@ MEM CAM DOS_N<0> ez 56 1o
70 3 M _CAM BA<1> N8 | Al
7 s [y MEM_CAM BA<2> M | Baz posuLS7_VEM CAM DOS P<1> ez 56 7
0 D ’ DQsUr pB7_VEM CAM DS N<1> e 3 75
s 7% rmy— MEM CAM RAS L 33 pas o mm—PCLE CAVERA RRD C P CA033 1|2 PGl E_CAVERA R2D P
BRf%ZO e o_MEM CAM CAS | K3 casr b D7 VEM CAM DQ<8> o o 1o 0. 1UF | [ T0% T6V SGR CeRw 0701 D
o6 7 3 [y VEM _CAM VEE L L3] ver bui[ @ MEM CAM DO<9> ey s 7 7 15 my—PCL E_CAMERA R2D C N CAQ32 1|2 _PCIE CAVERA R2D Ny s 7
oW N poue[ B NVEM CAM DO<10> s se 7o 0. 1UF d i
5201 MEM CAM CLK P 37 | ex pQus| €2 NEM CAM DO<11> sy 56 76 112
. D MEM CAM CLK_ N K7] o bou| A7___VEM CAM DO<12> e 0 - 0 56 PCI E CAVERA D2R C P 04003-}UF PO E_CAVERA 2R P o <o -c
Qs A2 NVEM CAM DO<13> eprs, oc 1o > PCLE_CAVERA D2R G N CA030 1|2 PQE D2R_N roms 12 -
7 3 [T . MEM _CAM _CKE K9 | ckE DQUS|_B8 MVEM CAM DO<14> g 26 7o e 0. 1UF I—rw—légwg%%n———@ 2 s —
NO STUFF ) M L L24 cs* DQU7| A3 M M 15> 36 79 .
'R4021 B 7 1 my—PCLE_CLK100M CAMERA P CA061 1|2 PCIE CLKIOOM CAVERA C P oy s 76
82 » NEM CAM ODT K1 | ot om | E7 NEM_CAM DVEO> e s 70 0. 1UF g j
150w ow D3 MVEM_CAM DVK1> & s 7o 7 1 my—PCLE_CLK100M CAMERA N CA062 1|2 PCIE CLKIOOM CAVERA C N pomy s 76
,561 MEM CAM ZQ DDR L8| zg 0. 1UF o -
s > MEM CAM RESET L T2{ ReseT
VSSQ VSS
| 83| 8|08 238 B3| S5 2(S2|.F2
*R4004
B 240 ¢ ¢ B

1%
1/ 20w
2201

.||_'.

renove DRAM SPD Straps

DRAM CFG Chart

CAMVERA SENSOR 14909 oo | ool ae
bsost HYNI X 0 0
CRI TI CAL 1(YYY L4 MPIL_CLK N w5 SAVBUNG 1 0 —
J4002 f— M CRON 0 1
COR0; AKZ100-1 2(YYY)Ls MPl_ QK P
Tl ) 26 79
O = PLACE_NEAR=J4002. 2: 2. 54MM ELPI DA 1 1
pal CRI TI CAL R4808
oz =l MPI_CLK CONN N L4007 s 10— SYSCLK_CLK25M CAMERA IANAZ_GK25M CAM CLKP e D E REV CFG 2
o 3 wn|MPI_CLK CONN P 90- CHM 50VA 0201 5% M A 0
ol CAM SENSOR_WAKE_L_CONN_ 5, -, TaRses CAM_XTAL: YES
5 oM Pl_DATA CONN N LYY Y L4 MPI_DATA N 2o 1o C4015 R4007 R4009 B 1
T M Pl _DATA_CONN P — Aand CAM XTAL: YEST2PF 0
oqnn | — (= ; 1|2 CLK25M CAM XTALP 1 > o CLK25M CAM XTALP_R LAMA 2
e SMBUS SMC 0_SO TR : $ MPI_DATA P cgry s 2 CRI TI CAL 0201, By NOSTUFF hw
(S o e PLACE_NEAR=J4002. 5: 2. 54M Y “ M R4012 M
> _|SMBUS SMC_0_SO it 4s a0 71 00 -~ 52 NPO- 006 CERM Y4000 0 0201 = A
A b P R ORI T1 CAL 5571 NC M = TVEERETTE SYNC, DATE=06! 13/ 201
0110 gl 2C CAM SCK ams 1.4010 NC SM 3. 2X2. 5MV 1% NO STUFF e
ol TTr2c cAM SDA wn FERR- 120- OHM 1. 5A c4014 o 25. 000MVHZ- 12PF- 20PPM 2 Canera 2 o
o]z .[PPSV S3RSQ_ALS B¥EE8 - . 2 (YYY\LL__PP5V_SO T 12PF CAM_XTAL: YES 2 R4010 . o
- : 0402-LF s 1]]2 CLK25M CAM XTALN 1 2 DTG O
e U2y " NOSTUFE Ll cam XTAL: YES . - Appl e | nc. <SCH_NUM>
o— C40131: L4011 L 2% = NOTE: TBD PPM crystal required 20w N asgel
’ C% Y e AL e e " r 4016 NOTI CE OF PROPRI ETARY PROPERTY eAL/BEL”
2 MM TO0PF :
518S0892 0 2 1 _PP5V_S3 21 60 65 66 69 71 NO STUFF 3%, THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
0402- LF . 2 Nf-f.o_ CERM PROPRI ETARY Pl ERTY OF APPLE | NC.
L 77.2 mA nom nal max 0201 THE POSESSOR AGREES TO THE FOLLOW NG
= 9.2 m peak Tt s pooner veneoews | 40 OF 118
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USB Port Power Switch
Left USB Port A
71 60 60 67 66 05 61 51 PPBV._S4
CRI TI CAL
71 60 60 a1 30 2112 _PM SLP_S4 L U4600 CRI Tl CAL
R46901 TPS2557DRH FERR L1429005-|M 3A W can add protection to 5V if we want, but |eaving NC for now
SON ) -
% 2lino ouril 8 PP5V S3 LTUSB A I LIM 2 Pl ace L4605 and L4615 at connector pin
Mgﬁg\/% T 3lin: a2 7T (%'f\t?/hal N;WB+$8: 35"
4022 w @ USB_EXTA OC L 8 FAuLT ILIM S USB ILIM
USB PWR_EN 4 |en CRI TI CAL —
_— J4600
USB3. 0- J44- ALT
G\ND__pPAD F- RT-TH
NOSTUFF CRI Tl CAL b 1
C4692 1 C4696 |1 46901 |1 C4691 CaBRR il L oveus
. 10QF —— —— 0. 1UF 20% —— s USB3_EXTA R2D P X
0. 47UF —L220UF- 35M3HM-—— 200% —— —— 209 6.3V, USB3_EXTA_R2D N 3 oss
W ST 6y gz 2 ECV' — B8 s USB_EXTA_MUXED N 1 4 = ~-OSSTX:
0433 B4 ° — sUSB LT1 N 5[9%P
s USB_EXTA MUXED P 2(YYYLs . sUSB LT1_P egg
; OGND
C CURRENT LIM T (R4600+R4601): 2.19A M N/ 2. 76A MAX L CRITICAL [, ,|CRITICAL 9 §§§§*
D4600 101 Hawo
ESDOP2RF- 02LS
USB/ SMC Debug Mux e 2o
12 o
13 o
14
o
w0 o5 12 3 33 35 20 PPBVA2_GBH 210
7% 65 86 37 58 Py 16 O
4650 1 'RAG50 wro
0.1 FO: 100K 18 O
c§\7’3_ 9 Thow 2o
0 A yé-zLF 20 °
7 2 1 ry—SMC_DEBUGPRT_RX_L 5w vl 1 2 TEDS
75 a2 41 (OO} SMC DEBUGPRT TX L 4 |m U4650 v-1.2 22 O
Uss A Pl 3US$%F(,J\‘2EZLE 210
EX 7
7 13¢CED> P* CRITI CAL .- USB3_EXTA_D2R N
75 13@ USB_EXTA_N 6 b 3 514' 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
SI GNAL_MODEL=MXJO_MUX_USBONLY ooz 2 Dasin
_ = ) MUX_ D4610 D4611
= ESDOP2RF- 02LS ESDOP2RF- 02LS
NOSTUFF TSSLP-2-1 TSSLP-2-1
R4651
B A
1720w NGSTUFF
o3b1 R4652
1 O 2
5%
1/ 20W
0201
GND_VO D=TRUE p—
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_VOl D=TRUE CRITICAL |, ,| CRITICAL
D4612 D4613
ESDOP2RF- 02LS ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
SYNC NASTER=J 15 MLB SYNC DATE=10/ 317 201
e
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.
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4 3

SMC Manual Reset & |Isol ation

Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
Keys ANDed with PSoC power to isolate when PSoC is not powered.
No | PD on CE input pin PP3V3_S4 (synbol error).
w50 as 10 a2 a1 39 39 90 19 PP3VA2_GBH
BYPASS=U4850. 10: 5: 5 nm
D Eep:
: %
2 X7R- L§a\£2
VoD 402
u4850 =
SLGAAP4103
TQFN
sffs 65 47 46 43 42 39 34 20 _PP3V3_S4 4 NS
7 & Ui e
s WB_LEET_SHL ET_KBD 1Nt —D_' our 119 W5 LEFT SHI FT_KEY
1 W5 _LEFT OPTI ON_KBD 2/IN2 —D_' T 2/ 8 WS LEFT_OPTI ON_KEY 4
[ ar 37 W5 CONTROL_KEY
730 WS_CONTROL _KBD IN3 N — a0
7 L Pul | -up in U5110.
L QUT_ALL# 6 SMC TPAD RST L @
ao PR
[Te] i
i
[ e i -

PSOC USB CONTROLLER

|

|

|

| USB | NTERFACES TO M.B
| - SPI HOST TO Z2

| - TRACKPAD PI CK BUTTO\IS
| - KEYBOARD SCANN

| PLACE_SI DE=BOTTOM

|
|
|
|
|
|
|
|
P, 01.49:50:11 mm
wrles 43 42 29 26 20 PP3V3_S4 1804 v A55 W !
nnanus B0 s s pse | BvPAss=USTEYRASSIAT Gin .
! 1 51/ N O LY |
| bt o 10408p(%4 C4805 C4 |
| RA803! T %0% :
%
| 1/ 2§¥V |
| 201, J_ |
| s a2 qrp-SMC PMVE S4 WAKE L = WS_KBD23 - !
| o PILCKB L VS KBD22 .. |
| - BUTTON DI SABLE WS KBD21 5., |
| a0 Z2_HOST_I NTN WS KBD20 1, |
» WS LEFT SHI FT_KEY WS KBD19 . |
: w» WS_LEFT_OPTI ON_KEY VS KBDI18 5 |
| olu|st|o|N|d|lo|lo|o|NO|lv|S| M I
B VLLILILILIL[T| T[T || |
! BrE®BRANGS NSO T |
! Nlmlololololg>o|o|o|o|N|N|
| «» W5_CONTROL_KEY Ip2 300000a” ~Caadaan P2 242 W KBDI7 5. !
| na Z2_KEY ACT L ap2_1 CRI Tl CAL p2_0f4L V6 KBDLEN !
| NCx—JPa_7 oM T P4_6[40 W5 KBDI5_C |
! « o TPAD_VBUS_EN P45 w801 PA_4i39 W6 KBDLA o~ !
| NCx—2 P4_3 CY8C24794 P4_2[38 W5 KBD13 39 71 |
NCx—9P4_1 MF- 1 P4_0|37 W6 KBD12 5 |
! 3 _PSOC_M SO 1p3”7 (SYM VER?) P3 6[36  WS_KBD11l 5 |
| 139 PSOC F_CS L 8§p3 5 P3 4[35 W5 KBD10 30 71 |
| 1 s _PSOC_MOSI IP3_3 P3_2[34 W5 KBDO 5
| "+ PSOC_SALK 19p31 33754426 P3_0[32 W5 KBDB . !
| 710 Z2_M SO 11p5 7 P5 6[32 W5 KBD7 39 71 !
| na Z2_CS L 12p5_ 5 P5_4[31 W5 KBDL - [
| a0 _Z2_NMOSI 13 p5:3 p5:2 30 W5 _KBD2 30 7 |
| s Z2_SCLK 14p5_ 1 ~0 oo ~ooa<o P5_ 0/22 W5 KBD3 7 |
| \—clﬁl\—cl\—c% 8 '\I,\IHIH \—n—cl THRML| |
| FrprfdaaShhaaan PADS |
O[O[~[R[O[C[A[N[O[I[O[O[~[D
| Al H | HH|H [N N[N NN NN NN L |
| TP PSOC SAL WS _KBDA 4, :
| TP_PSOC SDA WS KBD5 o |
| TP_PSOC P1_3 = WS _KBD6 - |
| TP_ISSP_SCLK P1_1 TP_| SSP_SDATA P1_0 |
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA |
Al R42§101 Z2 OKIN 40 !
| 51 _USB_TPAD P 1 2 s USB TPAD R P TP P7 7 |
| y%bw . (PP3V3 S3 PSOX) |
| 1
| R4802 s 0408P(22 i C4803 1 C4801 :
! 1512 _USB_TPAD_N 24 2 . USB TPAD R N — % = 00 ‘g‘m
| AA 2 RPJ. CERM 2 !
| 1I£§:0W 0201 |
1 s |
| BYPASS=U57Q4., 22 1 10
| = @S‘%Ws&%dﬂﬁzz: 19:11 nm !
|
|

| PD FI ex Connect or

39

186‘
I B35 R

BUTTON DI SABLE

TPAD Buttons Di sabl e

CRITI CAL PLACE THESE COVPONENTS CLOSE TO J5800
|25 THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
DIMNSL 6VK K
=
™ THE TPAD BUTTONS W LL BE DI SABLE
2[G™ sky WHEN THE LID I'S CLOSED
aC LD LID OPEN => SMC_LID_LC ~ 3.42V
7H a3 4z 4 I— == L LID CLOSE => SMC_LID LC < 0.50V

I C | PI'N NAIYE CURRI:I\IT R_SNS | V_SNS| POVNER

TMPLO2 V+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
80UA 0.204 V 16. 32E-6 W

3v3 LDO VDD 60MA (VAX) 10 OHM 0.6 \ 36E-3 W
vout 60MA (VAX) 0.2 OHM 0.012 Vv 0.72E-3 W

PSOC VDD 8VA (TYP) 1.5 OHV 0.012 Vv 96E-6 W
14NMA ( MAX) 0.021 V 294E-6 W

18V BOOSTER VIN 4NMA (VAX) 4.7 OHM 0.0188 V 75.2E-6 W

71 42 41 (OO}

CRI Tl CAL
R4808 JGOS%CZJ 51650689
o s 007 2012 0 33 3 2 PPIVE_SA A2 PP3V3 TmP?AD con o
5% NOSTUFF M DTH= gw 2 1
1/ 20W WLI NE-W DTH=0. §
o1 941%98 , 4 Z2_KEY ACT L ...
6 5
CERM><5R 30 _Z2_MOSI ne 8 _g g_ 7 ne PSOC F CS L 39 71
s Z2_M SO w0l ol PLCKB L
= 130 22 _SCLK 12 o o PSOC M SO 39 71
14 13 PSOC |
NC x4 MOS| 7
1w _Z2_HOST_I NTN TIDPET PSCC_SCLK .
PL. CE NEAR=J5800. 18: 3MWM PP5V S5 CUMULUS 18] 5 ol SMBUS _SMC 2_S3_SDA.; 4 71 a0
EFERR- 120- OHW+ 1. 5A 130 22 _CLKIN 20 00 19 SMBUS SMC 2 S3_SCL 4; 44 71 80
71 69 65 01 _PPSV_S5 1 Y7 Y L2 R4800! 22 (30—4(2 NC
0402-LF M NCRFS-VY BTED: BOMM 49. 9K
VOLTAGE=5V v 2%"\,/\7
C4807 o
2
PLACE_NEAR=L4807. 1: 2MV

Keyboard Connect or

51850752
CRI TI CAL
J4813
68 56 65 47 46 43 42 39 34 29 PP3V3_$4 32 O
5050 44 42 42 11 39 19 33 19 PP3VA2_GBH | )
30|
29 g
120 WB_KBDL 280
a0 WB_KBD2 215
1 WG _KBD3 240
a0 WB_KBD4 25 o
1 WG _KBD5 24 g
5 WG _KBD6 230
n a0 WB_KBD7 22 o
1 W\G_KBDB 21
5 WG_KBD9 29 3
30 _W5_KBD10 19 o
e WB_KBD11 18 3
a0 WB_KBD12 17]
RAﬁBgl 4 1 WG KBD13 g 2
WS _KBD15 C 1 2 o 9o
—/\/1}/8\}4//_| 1+ WS _KBD15_CAP| 148
ho W5 _KBD16_NU FEDY
régls [ oo -
w W5 KBDI6N 1 2 | n»yRKEDIS o
s 5
o 30 WS_KBD20 I
hos s WG_KBD21 D
a0 WB_KBD22 15
R4810 | . ‘ws kBD23 DY
SMC ONOFE L, 1.%K 2 1 W5 _KBD_ONOFF| L DS
PLACE_NEAR=J4813. 5: 5MM 151/§W 4 o
8101 hobF nw WB LEFT SHIFT KBO 3
0. 1% % n» W5 LEFT_OPTION KBD 2
2 2 W5 _CONTROL_KBD 1
o ad
— F-RT-SM

FF14A- 30C- R11DL- B- 3H

SYNC DATE:O%/ 15/ 2013

ISYNC MASTER=CHANG J45

KEYBOARD/ TRACKPAD (1 OF 2)
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Keyboard Backl i ght Connect or

71 6s _KBDBKLT_RETURNIL

o o

o o

O O
71 e _KBDBKLT_RETURNZ 85 olz
10 00 9

71 ea _PPVOUT_SO_KBDBKLT

NC >%—
6

516S0899
CRI TI CAL

2
4

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

KEYBOARD/ TRACKPAD ( 2 OF 2)

d} Appl e I nc.
®

= |
<SCH_Num-|D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
L5001
57 56 50 aa a3 42 39 39 33 30 PP3V4A2 GBH 30- OHM 1. 7A
. o 1 2 PP3V3 S5 S VDDA
0402 a2 =
C5002 1 Lcsoos 105004 |1 CEOOSJiCEOOG oM T_TABLE VTSRSV o
1}2{!;7):: g}.UF f— g).UF f— g).UF g).UF 1R5002 U5000 -9,
D b 2 —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 @OdrsT SWCLK/ T /‘ig g% $S<B 250
1 1 1 SWDI O T 42 50 71
|t CB}OU(F):7 1 CB/].OU(F)Zs 1 CE}OU(F):Q 7 2 saqgry W EL_EVENT L (D) @uupBLL|PK4/RTOCLK SV TDOLALL SMC TDO 42 50 7
U5000 WpF =Wt g [SVC_WARE™ 3w oTem SMETDL
LMIFSXAHSBB 2 bR |2 R oE |2 g CER NCxMfH B
mnma@y LPCADO> 0 oy Bl3lpcoam (1 &Y Al noo|_E2 SMC_CPUPKG VSENSE - K32K MO NGExNC
mrnsongry LPCADI> oy m3lipooant ANl EL o SMC CPUPKG ISENSE fmaw L ] VT
wnsnggy LPCAD2> o Clalipcoarz OM T_TABLE AINOZ F2 o NC_SMC_ADC2 am - = NCx———XC5CL o8
76 71 50 13®I—PCAD<3>—“ﬂ LPCOAD3 Al W3L‘%@ 43 a5 SMC EXTAL G12 |csco v
76 10 LPC CLK33M SMC - H12] PoocLK Al No4| B3 SMC _DCI N_| SENSE 1 a5 2
7 71 50 % LPC FRAVE L > D12l PCOFRAVE" Al Nos| A3 SMC_PBUS_VSENSE w5 « SMC XTAL o ising Z__ne PPIV3 S5 AVREE SMC
2 [ SMC_LRESET L - CL3LPORESET* Al Nos|_B4 SMC_SSD | SENSE a0 K12 |\ear " XWp000
non@y LPC SERIRQ () gy M3 POOSER RQ AlNo7| A4 SMC_CHGR _BMON_| SENSE 1 a5 v a6 a5 42| C3_GND_SMC Avssl 2 1
71 50 12 (OO} PM CLKRUN L (QD) - Gll@ L PCOCLKRUN* Al Nog|_BS SMC_CPU_HI _| SENSE 43 a5 D7 GNDA( E3 PLACE_NEAR=US000. Al: 4
71 50 20 12 ry—LPC PWRDWN_ L - P13 PooPD* ANOSLAS o,  SMC OTHER3V3 HI I SENSE =~ s ss E6 -
wem—SMC RUNTIME SCL L~~~ o FlZjipoosa* ANO| BS o SMC PIV3SMEM ISENSE =~~~ smasae E8 AL
1 @ SMC WAKE _SCI _L A Al N11| A6 SMC_CPUDDR | SENSE 43 a7 E9 <
AlN12| CL SMC_LCDPANEL | SENSE 43 47 F10 | | vop oY)
w0 71 0 s 7y ONVBUS SMC 0 SO SCL ()  quupEL0Ji200SCL ANGL 2 o  SMC OTHERGV HI ISENSE s 37 =3
w0 71 40 s 7@y OVBUS SMC O _SO_SDA (D)  quup— 223 200SDA ANL4| BL g NC SMC_ADC14 am = To 5 1C5020 |1 C5021
wawu@y SMBUS SMC 1 SO SCL () qupMli2cisa AN B2 g NC_SMC_ADC15 am - 310 F5 == QP 1V — 1
50 48 41Ty SMBUS _SMC 1_SO0_SDA (D) qpugp— N2 11 2C1SDA Al N16| G2 - NC SMC ADC16 am = Ho 2 i(ggcaw 2 §\IA
w071 0@y SVBUS SMC 2 S3 SCL (D) qugMBli2c2sa ANTLCL o, 0 SMC LCDBKLT ISENSE =~~~ amaw PP1V2 S5 SMC VDDC I1 G\D 55 0201
C 00 71 44 MEWD_“_Wl 2C2SDA ANigl HL g % g% ﬁ%ig am = : Mcﬁ%hgvg%glgtﬁg. 7 36 38
w0 ssg@y—NG SMBUS SMC 3 SCL (D) qupL8li2c3sCL AN 2 o a Ji 1 1 1 1 AGEST. 2V Vi J11
wigery NC SMBUS SMC 3 SDA () qug8|i2c3sma I EAe SMC_S2_| SENSE P 5013 [1C5014 |1 C5015 |1 C5016 |1 CS5017 k3] | vooo g
wg@ryNC SMBUS SMC 4 ASE SCL (D)  qugp— NI 20a5CL A N1l A7 ADC21 . 0%, - %, - 0:{3\’» - %, - %,
1@y NC_SMBUS SMC 4 _ASE_SDA () gy M| 2045DA Al N22| B8 SMC _X29_| SENSE Jig —F ERWXSR |2 CERMXSR |2 CERWXSR |2 CERWXSR |2 CERW XSR 1
w0 7157 50 @y SVBUS SMC 5 G3 SCL (D) qup—Mi20ssaL AN3| A8 g SMC TBT | SENSE am =
w0 7157 50 gy OVBUS SMC 5 G3 SDA (D) qup— N3 2C5SDA J_
co-| K2 - CPU_PROCHOT L T & 42 58 74 =
0 QI SMC _FAN O_CTL =11 [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 ¢om SMC FAN 1_CTL ; C121 PK6/ FANOPWWL PCs/ C1+ L1 - SPI _DESCRI PTOR OVERRI DE L o 19 w2
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/ PI4/ G2+ D5 g CPU THRMIRI P_3V3 % Ji%j’p()lo A E’E’FOllJi%j’FOlz
TP _SMC MPMb_LED CHG o D10 IpNg/ FANOTACH? 5 ég/ T ég/ 5 ég/ e
SSI 0CLK/ PA2| M2 - SMC_PM &_EN oo @2 61 e T4¥ 4¥ T4¥
w@m-SMC SYS KBDLED o L1l i/ FANOPWS SSIOFSS/ PA3[ M8 g PM_DSW PWRGD oo 2 e .
NC% PN5/ FANOTACH3 SSloRCPAdl L4 g  SMC DELAYED PWRGD oy w20 30 a2 J_
4 NC_SYS_TDM ONEW RE 1 IPN6/ FANOPWH SSIOTX PASL NI g SMC_PROCHOT o =
56, SYS ONEW RE ML IpN7/ FANOTACHA
s D NC HI SI DE | SENSE_OC N J4 |PH2/ FANOPWG ULRX/ Bo| F11 SMC_DEBUGPRT_RX L 38 42 75
= D> NC _SMC _ODD DETECT - J2 |PH3/ FANOTACHS uT Pl ELL g SMC DEBUGPRT_TX_L oo <8 42 75
ToccPo/ Pe6|F4 - NC SMC SYS_LED oD
2@ CPU PECI _R -~ 4 |PECI ORX ToccrPi/ Pe7|_F3 @ (D) NC SYS GFX _THROTTLE L D
w2 ) SMC PECI L - 6 |PECI 0TX
SSI IR0 PRO| M g SPI_SMC M SO P
a2 Bl L_B L M3 |pPo/ | RQL16 SSI 1TX PF1| N9 - SPI _SMC_MOS| @ s
B » r—SMC DP_HPD L - L12 Ipp1/ | RQLL7 ssi1cLi PRl L10 g SPI _SMC CLK o =
w30 2 Ry SMC PME_S4 WAKE L -0 lPP2/ 1 RQLLB SsI1FsS/ PR3 K10 g SPI_SMC CS L oo o
w2 42 20 20 [rEy—SMC PVE_S4_DARK L - 12 |PP3/ 1 RQLLY PFal L9 g S5_PWRGD am o
wao@moMS S4 WAKESRCEN o  J13ippa/IRQI20 PFS| KO g PM PCH SYS PWROK a2 1819 71 76
NCXE2{PP5/ | RQL21
NC3<8|PP6/ | RQL22 WroccrPo/ Peal K7 SMC DEBUGPRT EN L a8
71 a3 42 30 ARy SMC LI D - K6 |pp7/ 1 RQL23 WOCCPL/ PGBl L7 g  NC SYS GEX OVERTEMP ~ mm«s
» NC ENET_ASF_GPI O - D4 |pQo/ | RQL24 WF2CcPo/ PHO|_K3 - ALL_SYS PWRGD (I 18 19 58 66 71
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr2CcP1/ PHI| K4 g, SMC_THRMIRI P oo 2
57 56 43 42 @M&b.._ﬁwu RQ126
a2 G3_POWERON L - NS |pQs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L oo 2 18 76
ooz PM SLP_S3 L - 1PQi/ 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 - PGB/ | RQL29 Wr4CcPo/ PHe|_H3 NC MEM EVENT_L a
o 12 PM SLP_S5_L - |PQs/ 1 RQAI30 WI4CCPL/ PHY, - SMC_ADAPTER EN oD =2«
7 42 33 [T SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T1CCPO/ PIO| 9 g SMC OOB1_D2R L am =
7 50 42 ry—SMC RX_L -3 JURX TiCCPL/ PILL BO g SMC _OOB1_R2D L oD =
71 50 42 (OOT} SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX QUT_RC am
T20CP1/ P33 B - NC BDV_BKL_PWV oo =
s SMC_PWRFAI L_WARN L P E13 |usBoDM
o 31 OO} PM W AN _EN ; E12 lusBoDP wrsccp1/ Pve|_HL0 - PM BATLOW L [y 12 20 42
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
A If SMB interrupt is not used, pull up to SMCrail.
ISYI\C VASTER=CHANG J45 SYNC DATEZOS’ 15, 2013
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SMC Reset "Button",

Super vi sor

& AVREF Supply

. R5127
%% _PP3va2 GaH LAAN 2 PP3V42 G3H SMC SPVSR
0 A WL NE WDTHE0 7
6 57 1/ 16W 1 CH127 Vamasharer ™ 1
hosk 4. 7UF R5100
T 29% 100K
[%\%
2 $eR 5%
2358 NO STUFF /20w
50 44 43 42 41 39 38 35 19 5201
nEBLR
Mac M ni: 5V )
D Mobi | es: 3. 42V 0. 47UF V+ VIN
BT U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V,
DFN
a0 [TRy—SMC TPAD RST L SgVMRL*  (1PUSN0903049 RESET*|y> ¢ SMC RESET L pyymy a1 50 57 72
F L 7
7142 41 50 [TRTy—SMC ONCF MR2* ('PU)CH oL PP3V3 S5 AVREF SMC 4 71
SMC_MANUAL RST L 4 |peLAY REFOUT| 8 M N-RECK-W BTHEO, 1
VOLTAGE=3. 3V
out a0 54
R5101 101t ~
2 e L C5125 @ 1 C5126
% 100 —T— 10uF —— —— 0. 01UF
st xR o 00— T 1%
, 603 SR o26 ien 2 2 X% cerm
SI LK_PART=SMC_RST 603 201
PLACE_SI DE=BOTTOM GN\D_SMC_AVSS a1 45 46 47

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+.

Debug Power "Buttons"

39 41 42 71

|||—-

M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 1 mm
VOLTAGE=0V

71 69 66 62 42 18 17 15 14 _PP1VO5 SO

'R5197
SMC Crystal Circuit 120K
oow
5501
R25£|1.é|.0 41 SMC VOO O CPU DI V2
1 _SMC XTAL 12 49K SMC XTAL_R
1% CRI TI CAL 'R5196
1/2519‘” 10 100K
01 3.2X2. 5MM SM 1 ;7“20\/»/
12. 000MHZ- 30PPM 10PF- 85C M
a1 _SMC EXTAL 1 :I'I: 3 2201
2 |4 =
15110 99 1C5111
L 15pF L 15PF
S 3% S 3%
NPO- COG- CERM NPO- COG- 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 CBIY CPU PROCHOT L

7014 @O} PM THRMIRIP L R

SMC12 PECI SUPPORT

R5112
12 (I —PM CLK32K SUSOLK R 1A% 2 SMC CLK32K o -
PLACE_NEAR=UL1100. Y6: 5. 1mm 590
1/ 20w
"

201

a2 a1 CPU_THRMIRI P_3V3
CRI TI CAL 5

,PM_THRMIRI P_B_L

?158
MVBT3904LP- 7
DFN1006- 3

2

PM THRMIRI P_L Vo LECR]

57 56

41 30

43

a1

a1

34

PP1V0O5_ SO

14 15 17 18 42 62 66 69 71

R5134

1 2 CPU_PECI By o w7
%
1/5’:%51‘,\, From To CPU PCH

201

56 50 44 43

69 68 66 65 47 46 43 39 34

42 a1 39 38 35 19 _PP3V42 G3H

71 69 66 57

20 _ PP3V3 S4
7

SMC PME S4 DARK L R5169 100K 1 ANA2
SMC_ONOFF L R5170 10K 1 AAAL % T zow W 201
G3 _POWERON L R5172 10K 1 ANNZ S%  Tzow W 201 9
SMC LID R5171 100K 1 AAAZ 5%  1/20W M 201
SMC TX L R5173 10K 1 AAAL S%  Tzow W 201 9
SMC RX L R5174 100K 1 ’\/\/\,2 5% 1/ 20W [T F—
SMC DEBUGPRT TX L R5175 20K 1 AAAL 5% 120w W 201
_SMC_DEBUGPRT_RX_L R5176 20K 1 AAAL 5% 1720w WM 201
SMC TMS R5177 10K 1 /\/\/\/2 5%  1/20W MF 201 -
SMC_TDO R5178 10K 1 AAAL 5% 120w W 201 ]
_SMC TDI R5179 10K 1 ANAZ 5%  1/20W M 201
SMC TCK R5180 10K AAAZ 5%  1/20W MF 201 D
SMC BIL BUTTON L R5181 10K 1 AAAL 5% 120w W 201 ]
SMC_BC ACOK R5187 470K 1 AAAZ 5% 1/20W M 201
SMC S5 _PWRGD VI N R5192 100K 1 AN 5% 120w W 201 ]
SMB INT L R5193 10K LAAAL 5% 120w W 201 ]
CPU_THRMIRI P_3V3 R5194 100K 1 /\/\/\/2 5% 1/ 20W M 201
SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K 3 AAAZ : i: zzx NN: 231 R
SMC_ROVBOOT 1
'R5188
1K
5%
120w
2201

SMC _THRMTRI P

NN ——zow w701
SMC_DELAYED PWRGD R5191 100K LAAAZ
SMC PM & EN R5198 100K 1/\/\/\/2 5% 1/ 20W M 201
SMC_ADAPTER EN R5185 10K 1 AAAL 5% 1720w W 201
_SMC_S4_WAKESRC EN R5190 100K 1 , 5% 1zw W 201
NN 5w

WFI_EVENT L

71 34

R5189 10K 1

PP3V3 W AN
2

:

5% 1/ 20W MF 201

SYNC NMASTER=CHANG J45

SMC Shar ed Su
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57 56 a3 42 a1 _SMC BC ACOK

a3 a1 _NC HI SI DE | SENSE OC

a6 43 41 _SMC_CPUPKG VSENSE
a6 43 41 _SMC_CPUPKG | SENSE
a3 a1 _NC_SMC_ADC2

a5 43 41 _SMC _DCI N VSENSE

D a5 43 41 _SMC DCI N | SENSE

a5 43 41 _SMC_PBUS VSENSE

a6 43 41 _SMC _SSD | SENSE

a5 43 41 _SMC_CHGR BMON | SENSE
a5 43 41 _SMC CPU HI | SENSE

a5 43 a1 _SMC_OTHER3V3 HI | SENSE

a6 43 41 _SMC_P1V35MEM | SENSE
47 43 41 _SMC_CPUDDR | SENSE
47 43 a1 _SMC_LCDPANEL | SENSE

a5 43 a1 _SMC_OTHERSV _HI | SENSE

SMC BC ACOK
MAKE_BASE=TRUE
NC HI SI DE | SENSE_OC
MAKE_BASE=TRUE NO_TEST=TRUE
SMC_CPUPKG VSENSE
MAKE_BASE=TRUE
SMC_CPUPKG | SENSE
MAKE_BASE=TRUE

NC SMC ADC2
MAKE_BASE=TRUE NO_TEST=TRUE
SMC_DCI N_VSENSE
MAKE_BASE=TRUE

SMC _DCI N _| SENSE
MAKE_BASE=TRUE

SMC_PBUS VSENSE
MAKE_BASE=TRUE

SMC _SSD_| SENSE
MAKE_BASE=TRUE

SMC_CHGR BMON | SENSE
MAKE_BASE=TRUE
SMC_CPU

HI_| SENSE
MAKE_BASE=TRUE

SMC_OTHER3V3 HI | SENSE

MAKE_BASE=TRUE
SMC_P1V35MEM | SENSE
MAKE_BASE=TRUE

SMC_CPUDDR | SENSE
MAKE_BASE=TRUE NO_TEST=TRUE
SMC_LCDPANEL | SENSE
MAKE_BASE=TRUE
SMC_OTHERSV_HI__| SENSE

a3 a1 _NC_SMC_ADC14

MAKE_BASE=TRUE NO_TEST=TRUE
NC SMC ADC14

a3 a1 _NC_SMC_ADC15

MAKE_BASE=TRUE NO_TEST=TRUE

a3 a1 NC_SMC_ADC16

ADC1.!
MAKE_BASE=TRUE NO_TEST=TRUE
Al

47 43 a1 L KLT | SENSE

a3 a1 _NC_SMC _ADC18

1
MAKE_BASE=TRUE  NO_TEST=TRUE
L KLT_| SENSE

a3 a1 _NC_SMC_ADC19

47 43 41 _SMC S2 | SENSE

C 43 a1 NC SMC ADC21
47 43 41 _SMC_X29 | SENSE

a6 43 41 _SMC TBT | SENSE

a3 a1 _NC SMBUS SMC 4 ASF SCL
43 a1 _NC SMBUS SMC 4 ASF SDA
80 43 a1 _NC SMBUS SMC 3 SCL
80 43 a1 _NC SMBUS SMC 3 SDA

a3 a1 _NC _BDV_BKL PWM

SMC S2 | SENSE
MAKE_BASE=TRUE  NO_TEST=TRUE
NC SMC ADC21
MAKE_BASE=TRUE  NO_TEST=TRUE
SMC X29 | SENSE
MAKE_BASE=TRUE

SMC _TBT | SENSE
MAKE_BASE=TRUE

NC SMBUS SMC 4 ASF_SCL

—— WNAKE_BASE=TRUE NO_TEST=TRUE

43 42 41 28 20 _SMC_PNVE S4 DARK L

NC SMBUS SMC 4 ASF _SDA

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

NC BDV_BKL PWv
MAKE_BASE=TRUE NO_TEST=TRUE
SMC PVE S4 DARK L

MAKE_BASE=TRUE

# (om-SMC DP HPD L

SMC PVE S4 DARK 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 43 41

a3 a1

as a3 a1

as a3 a1

a3 a1

as a3 a1

as a3 a1

as a3 a1

a1 a2 43

a1 a2 43

42 43 46 47 65 66 68

ENET_ASF_GPI O

SMC SYS LED

MEM EVENT L

SMC_ODD DETECT

IR RX QUT RC

SYS TDM ONEW RE

SYS GFX THROTTLE L

Rl <l

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 CODD DETECT
MAKE_BASE=TRUE NO_TEST=TRUE
NC | R RX OUT 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
NGO ST ™ epsvaz aon R5260., ., ., .
O O 5 Qia 988 &
= Oo_s =71SNCLIDR /\/5\0//\/ a SMC LID 39 41 42 71
NCX¥—0 O+—XNC 0
A viw |1 o550
0201 0. 001UF
; iy
X7R- CERM
0402
PART NUVBER 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 31 [T
43 a1 39 31 [T

a1 E_SNC TOPBLK SWP L

SMC PME S4 WAKE L

SMC PME_S4 WAKE L

SMC PME S4 WAKE L

1

R5283
XK\ 2 _ PCH STRP TOPBLK SVP L o

5%
1/20W

201

43 41 30 12 (TR). PM BATLOW L

PR T e

SMC Pr oj ect

CB Appl e I nc.
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PCH SMBus " 0"

Connecti ons

VRef DACs

u2200
(Wite: 0x98 Read: 0x99)

111 SMBUS PCH QLK

sSMC " 5"

SMBUS CONNECTI ONS

50 50 s w2 w0 3y 35 39 PPBVA2 GBH

gy SVBUS SMC 0_SO_SCL 2 SMBUS SMC 0_SO_SCL

SMC "0" SMBus Connecti ons
2320 20 $3 13 82 67 55 52 53 PP3V3_S0
52 51 49 48 47 46 45 44 35 L
R5350'| |[* R535
SMC 2. Olo( 20. oK
U5000 leg\f\‘} CTATY
( MASTER) 0 21552 2 2"

s =
. SMBUS sMC 0_so_sbAfs SvBUS SMC_ 0_SO_SDA
B e e = e BASES

L&R Fin Stack Tenp

EMC1412- A: U5860
(Wite: 0x98 Read: 0x99)

SMBUS _SMC O0_SO_SCL
SMBUS _SMC O_SO_SDA

20w
S-S

63 63

22 1§ 13 SMBUS_PCH DATA

68 63 a3

Margi n Contr ol

u2201
(Wite: 0x30 Read: 0x31)

111 SMBUS PCH QLK

J9510 -> W9700
(WRI TE: OxCC READ: 0xCD)

SMBUS PCH CLK

HDM Redriver (on RO

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

SMBUS _SMC O_SO_SCL
SMBUS SMC O_SO_SDA

20w
S-S

3 8

'R5381

Thon
ow

5

Battery Charger

1 SL6258 - U7100
(Wite: 0x12 Read: 0x13)

SMBUS SMC 5 &3 _SCL ,
SMBUS SMC 5 _G3_SDA ,

Battery

J7050
(Wite: 0x16 Read: 0x17)

SMBUS SMC 5 &3 _SCL ,
SMBUS SMC 5_G3_SDA ,

SMBUS_PCH DATA

& 3
8 8m

22 18 1 SMBUS _PCH DATA

SMC " 2" SMBUS CONNECTI ONS

NOTE: SMC RMT bus remmins powered and mmy be active in S3 state

7169 68 65 47 46 22 21 20 13 PP3V3_S3

63 63

XDP Connectors
31800 & J1850

C ( MASTER)

18 22 13 13 SMBUS_PCH _CLK

LED BACKLI GHT
u7100
(WRI TE: 0x58 READ: 0x59)

SMBUS PCH CLK

SMBUS_PCH DATA

& 3
8 8m

76 71 68

141 22 10 13 SVBUS _PCH_DATA
RHES

R5370'| ['R537
sMe Rl TR
U5000 1/ 200 %ﬁow
( MASTER) o 2015| (2201

s asu gy SMBUS SMC 2 S3_SCL _* 4 SMBUS SMC 2 S3_SCL —
a3 SMBUS_SMC 2 S3 SDA"® 4 SVBUS SMC 2 S3_SDA —

Tr ackpad

J4801
(Wite: 0x90 Read: 0x91)

SMBUS SMC 2 S3_SCL

28

@5 oa
32 82

SMBUS SMC 2 S3_SDA

28

SMC " 4" SMBUS CONNECTI ONS
SMC
u5000
( MASTER)
Unused
|
SMC " 3" SMBUS CONNECTI ONS

SMC

U5000
( MASTER)

Unused

B PCH " SM.i nk 0"

7 PP3V3_S0

o
sno
363
sna
552
sno
68
sna
3

Connecti ons

( MASTER)
13 OML_PCH O CLK
WAKE BASE=TRUE

Lynx Poi nt R5§lol
U1100 18
V%}zyz

61 SML_PCH O DATA
VARE_BASE=TRUE

SMC "1" SMBUS CONNECTI ONS

aaz920 5 17 929193 8 3 PP3V3_S0O
8 81 39 5 47 a6 43 as 38

R5360* 'R5361
X 1k 21K
U5000 1/ 2§¥\‘7 %"mw
( MASTER) 201, 2201

50 a5 as a1 SVBUS_SMC 1 _SO_SCL — 45 aa &2 SI\/BLIJS SMC 1 SO_SCL
S e S S KT BASESTRUE

a0 a5 as 41 SVBUS_SMC 1_SO_SDA — 45 aa &2 SI\/BLIJS SMC 1 SO_SDA
=Bt oMo 1 S0 SDA— i piE

PCH "SM.i nk 1"

Connecti ons

CPU/ DDR3/ PCH/ Al RFLOW TEMP|

EMC1414- A: U5870
(Wite: 0x98 Read: 0x99)

dl —
¢——_SMBUS SMC 1 SO SCL 44
i

SMBUS SMC 1 SO_SDA 4 e

X29 TEMP
TMP105: U5823

P8y ié ﬁ % Sé 35 2 33 PP3V3 S0 (WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF ¢——_SMBUS SMC 1 SO Sal s
- R5320! ['RB5321 —
Lynx Poi nt S 25 8 2K R5323 — SMBUS SMC 1 SO SDA I
A U1100 1/ 200 ;é‘éow 9, 1
(Wite: 0x88 Read: Ox89) 201, 1,261 1 Z0w
1 SML_PCH 1 _CLK , 0201 ,
VAKE_BASE=TRUE
613 SML_PCH 1 DATA 1 2
VAKE_BASE=TRUE
/| R! 2
1/ /W
SMLink 1 is slave port to 0201

access PCH & CPU via PECI.

SYNC NMASTER=CHANG J45

SYNC DATE=11/26/201

SMBus Connecti ons
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PBUS Vol t age Sense Enable & Filter

DC-In Vol tage Sense Enable & Filter

CRI Tl CAL CRI Tl CAL
6410 Q6400
NTUD3169CZ NTUD3169CZ
SOT- 963 SOT- 963
D N-CHANNEL |, oy wvSENS EN L N-CHANNEL | s pRuSVSENS EN L
Enabl es PBUS VSense
R5412" di vi der when in SO. R5402°
o PMSLP SUS L .| | el Lok o w o my PMSLP S3 R L : Lokt
™ s 16w m 116w
\%t. V- LF NE-LF
02 02
1 2 1 2
\ s DON S5 VSENSE J_ s PBUS SO VSENSE
Eﬁa?des \?\,:f | nS\L/;ense = ' = SMC Key VPOR
ivider en present. e Rgé”é%l SMC |§EY XmR R5401"° S[\/C_Ams
. MC_ADC3 19. 1K
£ Wl 120w S PLACENEARELS000. FL: SMM N * 1200 < PLACE, NEAR=US000. A3: SMM
PPDCI N G3H | SOL S i Vi PPBUS G3H y: i .
69 57 56 PPDCIN G3H | SOL \ \ 2’641:2 BTVH‘EQIEF\II Rlet= Lg%_/\/bqnsnax of 22.32v 71 69 63 57 56 45 30 _PPBUS G3H , i BTHEQ/EF\II 's\let= ngs\/bqnsnax of 13.98V
P- CHANNEL SMC DOl N VSENSE oD @ SMC PBUS VSENSE oo
1 1
R5411 1 PLACE_NEAR=U5000. F1: 5MV R5405 1 PLACE_NEAR=U5000. A3: 5MV
LooK R3414' |, 5414 LooK R5404'|  |: c5404
1716w 5.36K< | oo 1716w 5.90KS | g oo
s PLACE_NEAR=US000] FL: 5MM 1/ 200 < —T— 2% s 11200 [ 20%
2 — " 6.3V 2 2 6.3V
201, 201 201, 201
PDCI NVSENS EN_L_DI V. PBUSVSENS EN L DIV
GN\D_SMC_AVSS 41 42 a5 46 a7 PLACE_NEAR=US000. A3: 5MM GND_SMC_AVSS 41 42 45 a6 47

COWPUTI NG Hi gh Side Current Sense / Filter

Gai n: 100x

C 33 29 20 18 17 98 94 33 13 11 _PP3V3 SO
BB BRESEY
| C5401 SMC Key | COR
EDP Current:21. 6A 1 g SMC_ADCS8
o T,
60 62 50 59 53 _PPVIN S5 HS COVPUTING ISNS g - b
PLACE_NEAR=U5000. B5: 5MV
R5400 o400 R5403
w02 3 *| SNS HS cOVPUTING N slin | seos oUT L6 HS CoVPUR 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 E’Z’izﬁ\év 2 o201
7963 s7seas oo PPBUS GBH g 3 2402 GND_SMC_AVSS 41 42 45 46 a7
£ PLACE_NEAR=U5400. 6: 5MV
i ; ; OTHERS (3.3 Hi gh Side Current Sense / Filter
B OTHERS (5V) High Side Current Sense / Filter (3.3V) Hg
33 29 20 18 17 15 14 33 13 11 _PP3V3 SO 33 29 20 38 17 15 34 13 33 31 _PP3V3 SO
BRBNBHREEY BRRBEBHERYE
EDP Current:5A ; C5422 SMC Key | BR EDP Current: SA , C5431 SMC Key | BBR
: 1 o1k SMC_ADC13 : L %tF SMC_ADC9
T — v
0 61 _PPVIN S5 HS OTHER5V | SNS - ) 2 G o1 PPVIN S5 HS OTHER3V3 ISNS o, ) 2 G
V+ V+
R5420 Us420 R5426 PLACE_NEAR=U5000. A5: 5MM R5430 U5430
0612-3 2| % | SNs HS OTHERSY N I NAZ14 0612:3 * §, | SNS HS_OTHER3V3_N I NA214
’1’5\,*“%* — - 5[ N scro | OUT L6 HS OFHERSV | OUT OTHERSV_HI | SENSE oo '}5\,%* - — 5)in sco . ouT L8 HS OFHER3V3 | QUT s
1% % CRI TI CAL PLACE_NEAR=US000. AS: 5MV 1% % CRI TI CAL
0'005131ISNSHSOFHERSVP 4l rer| 1 5426 0 005151|SNSHSOTHER3V3P 40N+ REF| L
CRI TI CAL Q. 22UF CRI Tl CAL
a0 'RB429 2 a0 'R5439
neveasrseasao PPBUS GBH g 5% 2 oz01 nesessTeeasa PPBUS GBH g Gai n: 100x o ,%Z:iﬁ‘é’

2
s
jis
s

~
s
o
N
~
s
o
Q7

GND_SMC_AVSS 41 42 45 a6 a7

GND_SMC_AVSS 41 42 45 46 a7

= PLACE_NEAR=U5430. 6: 5MV

= PLACE_NEAR=U5420. 6: 5MV

CHARGER BVMON HI GH SI DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter

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

| PBR

PLACE_NEAR=U5000. B3: sv  SMC Key | DOR

From char ger R5423 PLACE NEAR=US000. Ad: 5MV SMC_ADC7 EOP Current: 4. 6A 3%434@' SMC_ H gh Side Volt age and cur MHSI n,g
s - CHGR AMON 1AA SMC _DCI N_| SENSE oo 41 43 <
Y Ivl:“gk C%AZEANEAR:LEDOU. B3: 5MM Appl e Inc. SO_|_NU'VI> D
1720w C5421 M- 1
b ! 5 0720F 2 _L 3500pPF = <E4LABEL>
&% . T, i8¢ NOTI CE OF PROPRI ETARY PROPERTY:
B ESS;CEFH»ACE,NEAFCLEDUO Ad: SMI 2 KI5, CERM THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
R FOSESER AGRERS 6 THE FOLLOW NG
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2 1

8

NO_XNET_CONNECTI ON=TRUE

SENSOR_NONPROD: Y

CPU PKG Load Side Current Sense / Filter

71 69 59 10 8 6

PPVCC _SO_CPU

XW6520
sM
1 52

PLACE_NEAR=R7310. 3: 5MV %52%5
Ejsgm>c!3l,r\/R|st.1P 1A 2
0. 5%
1/ 16W
M
402 33 20 20 93 13 $2 97 93 93 37 _PP3V3 SO SEI NONJ : Y
SENSOR_ NONBREDIY 46 17 46 43 43 3% PLACE. NEAR=US550. 5: 3MU
PLACE_NEAR=R7320. 3: 5MV R5508 - 1 CBSS
o VR 1 s P L 528K, NO_XNET_CONNECTI ON=TRUE (2)8_%1U|:
0. 5% 2 %7K cERM
SSD CURRENT SENSE v 1ew SENSCR NONPROD: Y | K4R,
SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL 1 | COC
D PLACE_NEAR=R7330. 3: 5MV R5500 R5503 U5550 - SMG ADCL
5. 23K 3.57K OPA333DCKGA -
3 29 29 Sé ﬁ Sg Sé Sg Sg 22 PP3V3 SO 81 59 [T CPUVR_| SNS3_P 1 2 810 CPUVR | SNS_P 1 2 8 CPUWR ISUMR P 1y 5 scr0-5 R5506
NET_CON ONETRUE 0.5% 1% 4.53K
Sense Resistor 0.005 Chm 1 cs558 NOXNET_CONNECTI T 1/16W asw \7}\ 4 CPUVR | SUM | QUT 1 2 SMC_CPUPKG | SENSE oo 1
. 0.1uF 402 402 1%
EDP CURRENT:  SA 2 SENSOR_NONPROD: Y N v 20w PLACE_NEAR=US000. E1: 5MM
2 =R PLACE_NEAR=R7310. 4: 5MV R55§37K0 R35§7OK7 2 201 1 C5501
81 59 [TRIy-CPUVR | SNSL N A 2 CPUVR I SNS N y 281 | CPUVR ISUM PLACE_NEAR=U5000. E1: 5MM f— IZJWEZUF
CPA3S3DCKGE = | HDC NO_XNET_CONNECTI ON=TRUE G558, 1w = 2 S
1+ °  scro-s R5564 SMC_ADC6 SENSOR_NONPROD: Y » L SENSOR NONPROD' 0201
\7\ 4 4. 53K SENSOR_|NONPROD: Y R5555 G\ND_SMC_AVSS 41 42 45 a6 47
1SNS SSD 1 oUT. 1 2 SMC._SgD | SENSE ooy 4 . 3
PLACE_NEAR=R7320. 4: 5MM R5571 R5554 732K
3 Vs e SENSOR_NONPRCD: ¥ 5. 23K 732K 2 Gai n: 137, 77
- 4 ) e N 51 59 [T)-CPUR I SN2 N 1 2 15 1% in: . X
GAIN: 130X 201 C5540 /) 1/ 16W 1716w NO_XNET_CONNECTI ON=TRUE .
81 ISNS SSD R N 0. 220F PLACE_NEAR=US000. B4: 5MV NO_XNET_CONNECTI ON=TRUE  0.5% e LF e LF Scale: 29.03A/ V
v 20% W 2 Max VQut: 3.3V at 95. 8A
wiow PLACE_NEAR=U5000. B4: 7MM 53 PLACE_NEAR=R7330. 4: 5MM 402 SENSOR_NONPROD: N
" o201 SENSOR_NONPRCD: Y R55§37KZ L R5530
= AVSS 41 a2 45 46 a7 51 59 [T)-CBUR I SNS3_N Iy 2 0
NET_CONI ON=TRUE CPUVR | MON 1 2
'RE562 R5563 NO_XNET_CONNECTI ON=TRUE  0.5% NOROEI? CONNECTI ON=T! s D>
im im - - 1/ 16" 5%
1% _1/\N\,— M 1/ 16W
yiow YNV o eeT_comecT av-TRUE 402 wLE
) 202 16w PLACE_NEAR=U5550. 4: 7MM
oF - .
NO_XNET_CONNECTI ON-TRUE 402 I ndi vi dual Sense R is 0.75mChm
1 EDP: 95A  TDP : 45A
(Effective Sense R is 0.25mchm due to sunming of the 3 phases)
TBT Rout er CURRENT SENSE
71 69 68 65 47 a4 22 21 20 13 _PP3V3 S3
PP3V3 S4
o0 G0 65 47 a5 43 a2 39 34 g9 PPIVS DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
' Cs5551 Ot UF
ENSE RES| ST . 01 M 0. 1UF 2 10\/7
EBRSEURRENT! 6. 8200 fov o
2
R5551 o EDP CURRENT: 8A | MDC
o —
s sl ppava o4 - s I SNS TBT P 139%K; e rerre e n PPIVESES3 g U5560 = SMC_ADC10
B CRITICAL 1% U5500 = | HSC L b TA333DKE R5577
1/20W 5 OPA333DCKGH - A 1 I SNSg1v35 MEM R P |+ SC70-5 oK
25 1+ Nwo-s R5502 SMC_ADC23 R505%23 13 o 1SNS 1v35 MEMP | M | SENSE_P1V35NEM | OUT 1 &' P2 SMC_P1V35MVEM | SENSE s
4 I SNS TBT | OUT IARK 2 SMC BT | SENSE oo a4 CRITICAL 3 \VA w - 5000, 50 5
3 19 w - b N . . NEAR= nm
R5552 3] \g zow PLACE_NEAR=U5000. A8: 5MV ooty Sy LSNS LS5 MM N o —+ ?252?;:
L 3. 65K, GAIN: 274X 1 c5500 L lV35_MEM R N} PLACE_NEAR=US000. 86: 7mm  —— O; 2
wn a1 I SNS TBT N Isns TBT R N 0. 2208 o GAI N 136. 6X (X
20%
1756w PLACE_NEAR=U5000. A8: 5MVI sav 77 69 26 25 24 23 PPL M s A 0201
Pl 1 0201 o 5\5/‘575 R515M76 = L_GND SMC AVSS.41 4z 45 46 47
. = GND SNC AVSS .41 42 45 a6 47 i *
R5553 R5501 yisw 1%
M LA AM , 402 :ﬁg\g
Lr2ow 1/12“/00‘,‘, Gain: 182x
2 201 = NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECTI ON=TRUE

CPU Vcore Voltage Sense / Filter
VCOC

PLACE_NEAR=R7310. 2: 5 MV

SMC_ADCO
R5520
4. K
CPUVSENSE I N LA 58K, PKG VSENSE a4
1% PLACE_NEAR=U5000. E2: 5MM
120w
e + C5520
PLACE_NEAR=U5000. E2: 7MM pu— 90-%22”:
6.3V
2 xR

0201

GND_SMC AVSS

41 42 45 a6 47

ISYNC MASTER=CHANG J45

Load Side Voltage and Current Sensing
NUM> [ D
d} Appl e Inc. <SCH_NU
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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X29 Al RPORT CURRENT SENSE
o0 6 6 5 46 43 42 30 3¢ 30 _PP3V3_S4
ne SENSOR_NONPROD: Y
1C5630
geugsall?eslst Grl 0 005 Chm Qoo/ju_UF
2 thn xor
SENSOR_NONPROD_ R~ R5630 ! o6y
D AN NC_| SNS_ Al RPORTEPZS , SENSQRAMNNRELLT R p SENSCR_NONARCD: ¥ 30 | APC
SENSOR_NONPRQD: Y
OPA333DCKGH = SMC_ADC22
> 11 N8 scr0s R5634 -
sMm \h\“_lsh KR3 — _ a1 43
631 s]. % SENSCR_NONPROD: Y
NC_I ENS Al Rpomr% Q o | SNS Al RPORT R N ! C5/g62%%
1% " SENSOR_NONPROD Y GAIN 383X PLACE_NEARSUS000. B8: 7MM 2 g(qu PLACE_NEAR=US000. B8: 7MM
2’\8?; 030
'R5632 R5633 =
ST RORRS Jes e D SNE AVSS 1 10 LCD PANEL CURRENT SENSE
e SENSCRNOWRDY syl 84 BR3V3 SO PR,
’ serBerEROwRaE Y ] - '
] £ : L g 1UF
2 M
o| SENSOR NONPRED: v
- SENSOR_NONPROD: Y | LDC
EDP CURRENT: 1.0A us670 ”ﬁcgs”‘é"'""“” c T SMC_ADC12
o rm_| SNS_LCD PANEL N5 i INAZLA o PANEL_| oUT 4 23K
o D I SNS LCD PANEL_P 4| REF| 1
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
C 117S0008 7 RES, ML FI LM 100K, 5, 1/ 20W 0201, SMD, LF [Epp—— SENSOR_NONPROD: N GN\D
GAIN: 100X ??f/gZUF
XBR. PLACE_NEAR=US000. CL: 7MM
0201 -
CPU DDR CURRENT SENSE ..., PP3v3 s3
s (B ewrn ¥ |
moo/:uI.UF
: SENSOR_NONPRQD: Y LCD BKLT Current Sense
EDP CURRENT: 4.2A = 1 SENSOR_NONPROD: Y | C3C 1 71 69 67 66 65 55
5 %3"2 e nan wagfBREEYE PPSVS SO
o L SNS_CPUDDR P 1 N o | S J1C5602
MW s == 0, JUFSENSOR_NONPROD: Y
R5§1682 SENSOR_NONPROD: Y 2 geam
o
o | SNS_CPUDDR N 13m|g o |l S EDP Current: 0.75A Ve SE&?%%ERG%MI | BLC
1% LlJEABZ(H ngOl SMC_ADC17
e 2753
261 AVSS . 02 45 a0 a7 Le | LCDBKLT_N IN | SC70 our |8 LCODBKLT | QUT 1 SMC LCDBKIT | SENSE g o «
SENSOR_NONPROD: Y < e A = = )
o o rm | SNS_LCDBKLT P af RerlL W
a0 SENSOR_NONPROD: Y
1
N GAIN 100X __C562%|::L
= SENSOR_NONPROD: Y T ﬁ(‘goR PLACE_NEAR=U5000. GL: 5MV
0201
B GND_SMC AVSS .. 12 45 46 o7
S2 CAMERA CONTROLLER CURRENT SENSE
R5676
L0 "s2 PWR S3
R
AR /N
M- LF 1/ 16W 402
— R5677 _
BuEREEg PP3V3 SO LA 2 S PR SO
REHnabE o 50 69 68 65 47 40 44 22 21 20 13 PP3V3_S3
M- LF 1/ 16W 402 71
Ji SERSR NONPROD: Y
“1UF
Lo
RB670 2 G5y xsR NEED KEY FOR THI S SENSOR
| op 3 01K Si | ROD: Y SENSOR_NONAROD: Y
CRI TI CAL Y g&gggm(@ SENSOR_NONPROD: Y n o
M | S P R56/74 SMC_ADC20
A XWB675 [© SENSOR_NONPROD R VWi igns sz our HR3% v osp i sensE oD e
1%
R5600 3| VZ- 0w SENSOR_NONPROD: Y
o 0 12 PPV NG ISNS soN 15 S}Kz x L SNS_S2_R N zn |1 C5600
1%"" SENSOR_NONPROD| Y GAIN: 332X = 002
oW = 2 YBR  PLACE NEAR-US000. Hi: MM
26 5351 |
Sense Resistor 0.010 Chm - ® V ON
, R5672 |* R5 73= <EALABEL>
E0P Gurrent: B20m T2 ?A A GND_SMC_AVSS 4; 12 a5 15 o NOTI CE OF PROPRI ETARY PROPERTY:
SENSOR_NONPROD: Y § 9% <BRANCH>
o ner comecr avtre S KB 1%" SENSOR_NONPROD: Y E%'R.“é?ﬁ% bROPERIY O APRLE | Mo, > THE
25’51 o - POSESSOR AGREES TO THE FOLLOW NG P ——
2"8:1 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 56 CF 118
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' Pl'acement note: ,

' CLOSE TO BOARD EDGE

LEFT FIN STACK/ RI GHT FI N STACK

R548750
a3 23 20 93 Zz 52 ¢7 95 ¢35 53 _PP3V3_S0 1 2 PP3V3 SO FEI NTHVBNS R
32045 AR A \ T
Ly VRGeS 2 [ cs850
502 4% R5851! [R5852
2 99¢ erm 10K 10K
CRI TI CAL 0402 YRLY Qo
1 402, 2402
U5860 -
EMC1412- A
TQFN
s FI NTHVMSNS D P 2|oP THERM: / Al 4 FINTHVSNS THM L
3
CRI Tl CAL3 ower cvegume | N ALERT*[, 6 FI NTHMVBNS_ALERT L
7
1 SNMDATA
BC84%§»8<§| 0. 0022‘&% - 8 lsvok .
SOT732-3 ) Ry 2 GND_PAD
- > Th2H LEFT FI N STACK TEMPERATURE
s FI NTHVENS D N B .
. Pl acenent note:
PLACE_NEAR=U5860. 2: 5

ThiH RI GHT FI N STACK TEMPERATURE PLACE NEAR-US860. 3, 5n':n'" ' PLACE U5860 ON TOP SI DE :

.
. Pl acement not e: w0 iten o1 srary— SMBUS SMC O SO SDA |
PLACE Q6803 ON BOTTOM S| DE NEAR RI GHT FI N STACK

DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY

Wite Address: 0x98
Read Address: 0x99

! CLOSE TO THE LEFT FI N STACK

R54877O
3220 B2 NS N _PP3V3_SO 1 2 PP3V3_SO0_CPUTHVENS R
pRRuEREE ’\/Sy\/—m BTFES: 25,
yrew  VaTAGE=s'sv 1C5870
402 1 % Re871Y  |'R5872
TMDP  DDR3 PROXI M TY TEMPERATURE s §)7 0 2 X4R,CERV 11%50 %0911'2
s DDR3THVENS D1_P EMC1414- A- Al A = ;15?2 Z%QLW
PLACE_NEAR=US870. 2: 5mm DFN
CRI TI CAL 3 PLACEiNEAR=UB870 3 5mn 2] op1 THERM/ Al 7 CPUTHVENS THM L
............... 806 1 3| pne ALERT* |8 CPUTHVENS ALERT L
P| acenent note ' BC846BMXXH 0. 0022 _: 4 9 1 DA
PLACE Q5803 ON TOP SI DE NEAR DDR3 SOT732-3 5 NO_XNET_CONNECTI ON=TRUE bP2/ D3 SMDATA SNBLIS S S0.s e ae s
.............. _ 5|pne/ DP3 svoLk |10 SMBUS SMC 1_SO_SCL 41 a4 a8 80
s DDR3THMSNS D1_N GND  THRM_PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP  AIRFLONW PROXIM TY TEMPERATURE L L L Lo e e e e e e e oo
CRI TI CAL » CPUTHVENS D2 P PI acenent note: '
802 U WTRUE _ PLACE L5870 ON TCP SIDE UNDER CPU
BCBAGRNXXH CRITICAL 3 e egg%o0 | Y -ttt
1 804 1 0. 0022 f—
BOB4%MXXH cé
SOT733-3 ERY =
2
o2 CPUTHVENS D2_N Wite Address: 0x98
Read Address: 0x99

TPOP PCH PROXI M TY TEMPERATURE

PLACE 6802 ON TOP SI DE .

X29 PROXI M TY

. NEAR=3501: SMM
PUACE S DersoTToM

TVWOP
80 48 44 ALCHS MBUS SMC 1 SO SDA Al
80 48 44 ALCHS VBUS SMC 1 SO SCL Bl
GNDS WRI TE ADDRESS: 0X92
A2 READ ADDRESS: 0X93

PEACE-NEAREWREYS: 4 3l

PLACE_NEAR=U2800. AC6: 2mm
1 2

o TBT _THERVD N

l XWE820
SM

Use GND pin Bl on U2800 for N |eg

ISYI\C VASTER=CHANG J45 SYNC DATE=11/ 26/ 201 A

Ther nal

Sensor s

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THELNEORVATLON CONTA| NED HEREI N | S THE
PROPERTY_OF APPI
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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Left Fan Ri ght Fan

o 00 02 5 50 30 9 57 gy 3y PPSY_SO o5 53 02 59 53 50 33 37 39 13 [PPBV_SO
B BYEE S PP3V3_SO
rommmmaas wppfliBEEER PPSVE SO
o SMC_FAN_O_TACH CRI TI CAL CRITI CAL
J6050 + con-SMC_EAN 1_TACH J6060
70« PP3V3_S3 FAN CTL FF14A-5C RI1DL- B- 3H FF14A-5C RI1DL- B- 3H
Nex—2-0O 0 PP3V3_S3_FAN CTL I
»upRlBHEYHEP3V3 SO L[ a7 T 5 5 PPV3 SO L[
R6051 1o 2o
100K 5 10 =10
1/ 200 S LOBVK- 7 =10 7 =0
M, . SOT- 563 NCx——0 NCx——210
“ SMC_FAN 0_CTL D|3 . FAN LT _PWM 7 “ , FAN_RT_PWM 7
™ 2 ITIT] Nex—O Nex—0O
= 51850769 = 51850769
R6071
1 0 2
5% 5%
1/ 16W 1/ 16W
B M= LF M- LF
402 402
NOSTUFF NOSTUFF
A SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201

TTILE

Fan Connectors

T .
d} Appl e I nc. <SCH_NUM>| D
o <E4LABEL>
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LPC+SPI Connect or
. . . CRI TI CAL
D SPI Bus Series Term nation LPOPLUS SoNN YES
DF4OC—M3$CT)_%5— 0.4V
SPl_ALT M SO s 7 5756 44 43 42 41 39 39 35 10 _PP3VA2_G3H 31 My 32
PLACE_NEAR=16100_9: 5nm SPI _ALT _MXSI  » 56 65 63 62 59 58 49 ;} :g Zg PP5V_SO ~
PLACE_NEAR=J6100} 11: 5mm PLACE_NEAR=16100. 12: 5mm SPI _ALT CLK s 71 15 ol2 - SPI _ALT M SO oo s 7
PLACE_NEAR=16100. 14:5mm SPI _ALT _CS L s 7 76 71 10 ry—LPC_CLK33M LPCPLUS - 36 o4 - LPC FRAME_L am s
LpopLus R vES | LrorLus R ves | LporLus R vES | LrorLus r ves 7 71 a1 gy LPC_AD<0> -— 6 01% | quip SPIROM USE MB oy w0
IR6128 ['R6127 |'R6126 |'*R6125 o of?
0 [0} 0 [0} 75 7 a1 15y LPC_AD<2> -— o 5 oo > | PMOKRUNL  ryan
i[,é"ls'\gv i[,é"ls'\gv i[,é"ls'\gv i[,é"ls'\gv 76 71 a1 13¢gryLPC_AD<1> — EEY [ E* < SPI _ALT_CLK am s
=il = = = G- =
2402 2402 2402 2402 76 71 0 13¢gryLPC_AD<3> — 13] 5 ot - SPL_ ALT CS L amwon
7 50 D SPL_ALT_MCSI | 3505 0116 | gy | LPC SERIRQ o an
B e et [ o S —
767120@ = OC > = @414271
a2 SMC_TDO - 21 5 6 - SMC_TCK oo 2 7
n IP_SMC TRST L - 23] 5 o424 - SMC RESET L oo @ 42 57 7
» TP_SMC_NDL - 2§ o ze - | SMCROMBOOT s
7 a2 gy SMC TX L - 21 g ol - | SMCRX L oo 2 7
29[ 5 o ]z0 | SMC TNE oD 2
33 M\ 34
1
PLACE_NEAR=U1100. AJ7: 5nm R6%_10 R63]ézo
SPI_CSO R L 1 2  SPl_CSO_L 1 2 SPIL_MB CS L
76 13 E 50
C %,{flo/g‘é’ %/é’_l/g\éVPLACEJ"E R=R6125. 2: 5mm 51651039 L
PLACE_NEAR=U1100. AJ11: 5mm R6%11 hob R63]321 ob
7 13 (TR SPI_CLK R 1,\Mz s SPI _CLK 1 2 SPIL_MB CK s
Mfl/g'\év Mfl/g'\év PLACE_NEAR=R6{L26| 2: 5rmm
PLACE_NEAR=U1100. AH1: 5nm R6%12 % R63]322 40 B
76 13CED) SPI_MOSI _R 1'\/y\/2 s SPI _MOSI 1 2 SPI_MB MOSI
(SPI _I O<0>) M:Sl/gr‘év WF: This [termination is M:Sl/gr‘év PLACE NEAR-R6127. 2: 5l
o wiong for dual/quad-10Q R63]323 hob - NEAF e
7% B CED SPI _M SO 1 2 SPI_MB M SO
(SPI _I O<1>) SPI : QUAD_| OM:Sl/g\é/ PLACE_NEAR=UB100. 2: 5mm
R6153O o5
1BCED SPI _| O<2> 1 2 SPIROM WP L
SPI : QUAD | /Q’Zl}@/v PLACE_NEAR=R6101. 2: 5nm
R6131 Mgih-
ay_SPI_I O<3> 1@5\/2 SPIROM HOLD L «
M:ll/gw PLACE_NEAR=R6102. 2: 5rm
fiob" SPI ROM
69 66 65 64 17 15 14 13 12 11 _PP3V3_SUS
SPI: DUAL_| O
1
ROLOE - 106100
- 38 VDD - 0. TUF
130 T2 8%
zbgvz U6100 2 EC“
B 64MBI T
SI\/C12 SP' SUPPOQT w _SPI_MB CLK s [sck  S@c¢ Sl |s SPI_MB MXSI
SST25VF064C
SPI : DUAL_I O w SPl_MB CS L N OM T_TABLE
R6102 Y SPIROM WP L 32Wm CRITICAL SO| 2 SPI_MB M SO
R6103 50 10 . SPLROM USE_ M.B__ 1,1 2 © SPIROMHOAD L 7 HOLD*
™ Pl X %
ap—SPLSME IS0 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 A0, 201 in normal and dual -1 0O nodes. conpatible with Matt card ROM
“ N override. Quad-10O support is
120w R6%OO for experinentation only.
o IR SPI_SMC CLK 0201 1/\/5\0//\/2 =
R6%24 10’5?,;;’1‘”
s m—SPL_SMC CS L LA
1/52{§W
0201
A SYNC VASTER=J15 LB SYNC DATE=10/ 317201
yn
SPI ROM / LPC+SPI Conn.
10y, g epne s T
CS Appl e I nc. |<SCH_NUM>| D
<) <E4LABEL>
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55 51

BYPASS=U6201. A8: B10: 5 nm

GND_AUDI O CODEC

AUDI O CODEC, ANALOG BLOCKS

PLACE XW6201 NEAR 5V SOURCE

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1 m 2 PP3V3_S0 22 i sé
VIR e 1 oso2
v A AGE=S. CRI Tl CAL
BYPASS=U620T. M{Z- TI0-5 mm $ENE ADO = o C60 2130"!' e 1 %&13
6218 * 6216 1 | cs217 T T
0. 1UF 0. 1UF 10UF X7TR- M 2 2 g
i 1% 20% SEY X5R: CERM
o o 2 o i 2 2 a0
o402 o402 0805- LLP- 1 G\D_AUDI O CODEC 5155
CRI TI CAL : : G\D'AUDI O CODEC o ss
06219 BYPASS=U6201. N13: ML1: 5 mm
1
}?%‘"2: 2 2 3 2 08_21][”2: BYPASS=U6201. Al: A2: 5 MV
:
2I0!% S TS 2 X7TR- céé\r?: 2
R BYPASS=U6201| H12: H13: 5 mm bt s g SRy
(S I
0402 M N_LI NE W DTH=0. 20M\t < > < G\ND_AUDI O CODECs; 55
OCDEC. FLYP M NCREGKOW BTH-0. 07V S s
N LI NE_W DTr=0_ 0% VREF DAC  H13 | \Rrer pac HPoUT_L| AL2 MN LI NE_W DTH=0 _3MVI M N NECK_ W DTHEQ_ Q7WM AUD HP PORT L rpryss
M NNEGTBTEEO. 0TI M N REGW DTHEO. 07y o py 7y ALL e F LT U6201 HPouT_R_AL3 M N LINE W DTH=Q 30V M N_NECK_W DTH=Q_ 070V AUD HP PORT R o = =
28 | FLvp CS4208- CRZR SENSE A1) C1 AUD TI PDET 1 am =
VFBGA D12 AUD TI PDET 2 am
CODEC FLYN B10 | ryn ANALOG SENSE_A2| D >
1 N1 NE W DTHED Z0W Bil s
M NCREGKCW BTH-0. 07 FLYN SYM1 CF 2 Hs3| MNLUNE W OTHED S M N_NECK W OTH=0_ 070 AUD US HS G\D am s
D AUDI O CODEC NIO ||| ner L Hsal €12 MNLUNE W OThEQ S M N W OTEen 07a AUD CH HS GND o
s MO || el N L Hs3_ReF|_B13 MO IUNE WOTHED MM B N NFCK W OTHED 07880 AUD_HP_PORT_REFUS Ty ss
P A L ASL L = Hs4_Rer| B12 MN_LLNE W OTHEO 4N 0 N NECK W OTH=D 070 AUD HP PORT REFCH ¢y ss
N9 |11 NEl N R Hsi N+|_NB a1 CODEC HS MC P C6224
L M NREGICW DTH0" QG
TP_AUD CODEC M CBIAS1 R M ||| NEI N R- HSIN-| M1 CODEC HS MC N LNy 1UF M N_LI NE_W DTH=0. 3\
M NREGKCW DTH-0. 06N ]2 M NCNEGKW DTH-0. O7MM b McC P e
L8 am
TP_AUD CODEC M CBIAS2 L M Bl ASL_L 17 C6225
M CBI AS1_R E11 30% 402 1UF  mN.Line woTHo
| SENSE_B! 22y Sz MARESWBIES S e
TP_AUD CODEC M CBIAS2 R LS Im cBiAS2 L SENSE B2| P11 d Vo LR
LS 3 B2 GND AUDIO CODEC 5155 qgh
[ Uluemaszr SENSE_Q 10%
8 sense_pg L3 | BB
55 51 __GND AUDI O CODEC M CINL_L+ AUD_TYPEDET oo s
M8 ImciNL_L- LI NeouT1_L+_E12 NC AUD LOL LP
N7 v Re LI NEouT1_L-| E13 NC AUD LOL LN
M v an_R LI NEQUT1_R+|_F11 NC AUD LOL RP
.| F12 NC AUD LOL RN
C6226 NS Ivarne_ L+ LINEQTL R
0. 1UF M v Ne_L- LI NEouT2_L+ F13 AD LR L P
iy - LI NeQUT2 L-| GLL AD L2 LN LD *°* | 7. SpkR AWP. SIG SOURCE
X3R CERM N Im aNe_R+ - oD 5 ¢
GND_AUDI O CODEC 1] 2 cokc mane wm N2_R- L 2_Re| G12 AD L2 RP
s 51 —|I M CIN2_ L:ZEOUT[R 3 AD L2 R N 0D ** **  gr. SPKR AMP. SIG  SOURCE
AUD HSBIAS IN L12 liseiAs IN QUT2_R- o 53 o
__AUD HSBIAS L13 lusel AS LI NEOUT3_L+| H11 AUD LGB L P oo s 0
R6206 AUD HSBI AS REF M3 |psp) AS_REF LI NEoUT3_L- [ J11 AD LGB L N D = - LFT SUBWOOFER AMP. SI G SOURCE
1% R "L HsBl AS_FI LT LI NEQUT3_R+| J12 AUD LGB R P
.
AN - 13 0D *° ** gT. SUBWOOFER AMP. SI G SOURCE
1756w LI NEQUT3_R- AD LG8 R N o = o
N
201 LI NEOUT4_L+| K11 NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NC AUD LO4 LN
1UF LI NEOUT4_R+| K13 NC AUD LOA RP
1 H 2 LI NEQUT4_R-| 111 NC AUD LO4 RN
o M2
%\f . voou M2 CODEC VoM
X5 ggg g 3 VREFAX CODEC_VREE_ADC
99359 32454 o
6996 ££8 § 3 . o
TS |, | BRI
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|°|3| 8 v s S fov
i pa
0603-LLP 0805 LLP.1
G\D AUDI O CODEC & 5

4.5V PONER SUPPLY FOR CCDEC
APPLE P/ N 35352456

6200 M N_LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM
XW6201 FERR 22- G AcD. 065- 0 b AELIR-Vy SRee: 2o U6200 N ALYy oo 20w
S VoLTAGES5V! A VOLTAGES, 5V
71 69 68 67 66 65 61 38 _PPSV_S4 1 % 2 _PP5V_S4 AUDI O XW. 1 2 4V5_REG I N SIIN SN PP4V5_AUDI O ANAL OG
M NLTNE W DTHE0. G0NV %01
N-RECK-W DTH-0. 50WM T cAL
VoLTAGESSY R262280 4V5 REG EN 4eN NR/ FBL2_4V5 AR
g RUREEEE a0 LAANA s
5% G\D
207 NOSTUFF  sw | CRI Tl CAL
R620 E 6202 1
22K 201
71 60 6 s _PM SLP_S3_BUF_L LAAA 2 1 6200 1 06201 XW6200 0. 0108 ——
5% —— 0. 1UF —— 1UF M 25V,
— X5R- CERM
1120w S v v 1552 0201
201 X7R- CERM 2 xR
0402 o L
AUDI
M N_LI NE W DTF-0. 5
M NCNEGKW DTH-0. 15
VoL TAGESov

|

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5

SYNC VASTER=JOE J45

sno
s

any
i
sno
e
™
&6
28
28

58

SYNC DATE=0//30/ 2013

TTTLE

D =ra
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®
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8 14 6 5 4 3 2 1

AUDI O CODEC, DI G TAL BLOCKS

L6300 APPLE P/ N 353S4080
FERR- 22- OHM 1A- 0. 065- CHM

o 67 69 71 81
173 13 4y —EELVS SO - s ’ ’ Frivs S ADe DG . ’ ’ PReV3 50 f8iiklinans
0201
veragea sy BYPASS=U6201. E1: F1: 5 nm - .
C6300 B + C6301 BYPASS=U62(1. Gl: F1: 5 65 65 67 69 71 81
A UF 0 1UF 1 8302 MBYPASS=U6201. K1: K3: 5| mm o o PP3V3 SO GEl i Bnnns
20% 10% 0. 1UF 1 C6303 (! C6304 6305 [
SR 1 d 2 S cerm S i 0.1UF —— 0. 1UF 10U
o 3 _ 1. X7 ceRM 105 — 0% 200
D B¥PASS=U6201. 92: 91: 5 nm 0402 PR PR i%:)éécf; 2 5306 |+ 1Pg;l667201.A7: E3:5 nm
G501 G501 Ba0e
- = 10U 0. 1UF
33 29 20 33 17 32 94 93 93 77 PP3V3 SO v 5 B %
52 51 49 48 47 46 45 44 35 X5R- CEF CERM X5R
01021 G501
'R6324
100K ol Ao =
o 'R6325 ol o g g| 2
100K Q o
, 201 5% 25 L3
1/ 20W J‘ J‘ J‘ J‘
5201 S S s s
R6323 GPLCO_SPKR_SHUTDOM M lepi oo - %%30
1 00K, PD CS4208_GPI OL H2 |epi o1 U6201 spoI F_out| @ CS4208 SPDIF_OUT 1 2 SPDIE QUT_JACK o =
VS o (D-SPKRCOW L 1D 1 lehi e CS4208- CRZR DM C_spro| B 178w
" 71 e (Omy SPKRCOW R 1D A lepi s VFBGA om & scLol e NC DM C CLKO Vaos" _—
NCSTUFF s (om— DFET_OPENUS S epl o Dl G TAL =
R6322 DFET_OPENCH <7 lepi o SYM2 OF 2 DM C_spa1[ N
1’<}J\O/</2 { oo = NC CS4208 GPCD @ |epoo omc soif NeDMC ald
1 120w NC CS4208_GPOL B9 |epor DM C_spaz| M
= 20 2 DM C_scL2| L1 NC DM C CLK2
76 52 11 (TR HDA BIT_CLK BCLK
76 52 11 [Ty—HDA SYNC E2 |syne DM C_sDA3| K2 DM C_SDA3 am s s
R6331 76 52 CS4208_HDA _SDOUTO_R Dl |spio DM C_scL3| L2
70 11 qom—HDA SDIND N [ _TP_csa208 HpA spaurt Cl |spi1 R6332
F6 DM C CLK3 R 1 2 DM C CLK3
1/Sz°gw | :g ’\’\ﬁ = W\/ oD 55 72
Y A
76 52 11 [ry—HDA SDOUT 201 & Joncs e yisw
102
76 11 @Ml Bl |spos Nl 8
D3 . <4
C QRST’ h“? =
A5 IMCLK_A
NC CS4208 MCLKA I B2 |saK A N Ho
NC CS4208_SCLKA I B4 | rek_A N
NC CS4208 LRCLKA I A3 |spaut A Nl 8
NC CS4208 SDOUTA I B3 m:cNu "
A6 KB
NC CS4208 MCLKB I = :ZEK,B
NC CS4208 SCLKB f B5 | rak B
NC CS4208 LRCLKB I B8 |q CK s L
NC CS4208 SDOUTB f A4q§ﬁ§
6 [spa
B7
ScL PP %pl
Q 0Q0QQQ %M
g 6oG6ga 71 55 52 DM C SDAS 16
:; Zlale 2 o PLACE_NEAR=U6201. N3: 5 mm
PP 2
930
SM
= 76 52 11 HDA BI T CLK 1~
PLACE_NEAR=U6201. F2: 5 nm
PP
B 5303
SM
76 52 11 HDA_SYNC 1

PLACE_NEAR=U6201. E2: 5 mm

PP6304

P3SW
76 52 11 HDA SDOU 1 O

PLACE_NEAR=U6201. D2: 5 nmm

PPF%EMAOS

76 52 £54208 HDA SDOUTO R 1@

PLACE_NEAR=U6201.D1: 5 nmm

SYNC VASTER=JOE J45 SYNC DATE=0//30/ 2013
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8 14 6 5 4 3 2 1

70 53 PP5V_S0_AUDI O AMVP_Lg

CRI Tl CAL
1
CRI TI CAL CRI TI CAL CG%:IC‘Z: .
L6410 20%
FERR- 1000- OHM %6;11][12 TANT- E'CL3¥ 2 N %%fi=u6410. Al: A2:5 mm
81 51 L 1P| | £ sl 2 ) SPKRAMP || N P 1Lz CASE A4  P—— 0. 1F
0402 ORI TI CAL AN = 2 30k cerm
L6411 6414 50V PVDD 0402
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSM2375) FERR. 1000- OHM oALE g g uU6410
APN: 35352888 & 35352958 - 1 Lz ' NO TEST=TRUE MAX98300 = SPKRCONN L_QUT P 55 71 61
D Tor oo Fo o - - DS S) TR ) MR e =
1ST ORDER FC (L&R) = NOM 569 Hz CRITI CAL 1o == - arlc M NNEGIBTEEO. 20 W
1ST ORDER FC (SUB) = NOM 9 HZ X CER
5 SPKR_SHUTDOWN ®
SPKRCONN L _OUT N 55 71 81
FERR 1000 M 1 =
y - R6400"
o [P Q0 SPKR_SHUTDOM Y Y Y L= 100K
0402 128w
CRI Tl CAL M- LF
05,

70 s3 PPSV_S0_AUDI O AMP_R

ORI TI CAL X RTTCAL - BYPASS=UB420. AL: A2: 5 mm
L6420 o423 o422 |, 1 06421
FERR- 1000- OHM 0. 01UF o 2| criTica 0, 1UF
o s ylp RP ! o2 )  RINP ! |27 TANT BOLY FVDD 2 18V
0402 0201 SPKRCONN R OUT_P
L6421 gy B = | Ueaz0 TN R o e o
C FERR- 1000- OHM C6424 ar cerm \/AX\?\L%3OO = | M N_NECK_W DTH=0. 10 M
y ~ 0402 = SPKRCONN R QUT N
i ; B L SRIETHRE 2] ar &L T R AT N, o
o151 Ao M-8 o ) > RIN B3 o M N_NEGCW DTHEO. 10 MM
o402 mn K | | N out-
CRI TI CAL 1o% ~
XTI CERM o3 SPKR_SHUTDOM C2SHDNE GAIN_ G _SPKR R GAIN
B2 [\
R6420"
PGND 100K
70 53 PP5V_SO_AUDI O AN R Look
NE-LF
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
64321 1 CB431
RAPIAceS CRITI CAL 100UF —* —L0.10F L
L6430 C6433 20%—T—~ T %% =
FERR- 1000- OHM 0. 22UF ARY 2 g CRLTI CAL 2 ok cerm
m ) CASE- AL1 SPKRCONN SR QUT P
oo AR LB RP 1 wl 2 AUD _ Lpt]|e o WM L AE WOTED. 30 T oo = 7o
0402 ) TEST=TRUE U6430 M N_NECK_W DTH=0. 10 MV
10% SSMR375
Tov WESP
bro Bl N+ ouT+ &
CRI Tl CAL CRITICAL NO TEST=TRUE AN ouT- | B
FERI%—?ggO:!- (036;23;;1 45 _ SPKR_SHUTDOWN A Al N RSUB GAI N SPKRCONN SR QUT N 55 71 81
o . M N LI NE_W DTR=0. 30 W oD
oo D APLBRN 1 o2 Aln,SE&BAML,RSL.BLN!N;' |_Zmua|_ugu— Epce] 1 C5436] M NNEGK W DTH=0. 10 M
o 4100r
16V 3 L, 50V
R X7k ceryf
02 0402
70 53 PP5V S0 AUDI O ANP L
CRI Tl CAL CRITI CAL CRI TI CAL BYPASS=U6440. C2: C1: 5 nm
L6440 C6443 C6442 1|, 1 CB441
FERR 1000- OHM o 2l Tooyr —* 0 A
pp—
01 51 ADLB L P 1 ol 2 LR LSUBLN P 6.8Y 2 ] 2 Loy SPKRCONN SL_OUT P 55 71 81
= = = = CRITIC Xk ceRm lesig
0402 wL NO_TEST=TROE CASE- AL1 5] L 0402 M N_LINE_ W DTH=0. 40 MV
Tov U6440 M N_NEGCW DTHEO. 10 MM
CERM
prd SS\VB375
C'Egll?i CRI TI CAL Bl N+ ouT+ &
C6444 e P
FERR- 1000- OHM 0. 22UF
Y Y Yoz am L2 L SUBI N N SPKR_SHUTDOWN 2 s LSUB GAIN oD 55 e
° % MD—AgD T8 TN 0402 ” - - - [TNO_TEST=TRUE - = o A SPK N_SL_OUT_N W RERESEW BERG: 18 M
10% EDGE| %2 1 C6446
GND 4700PF
02 10
B S v
X7k ceRM
0402

SYNC VASTER=JOE J45 SYNC DATE=0//30/ 2013

"7 AUDI O SPEAKER AMP
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e R6550 N-LFRE-W BHES: S6A
o S , LAV R am =~
%
CRI Tl CAL 1/16W CRI TI CAL
R6556* 1 C6550 105 + 6558
500 —— 3300PF 27PF
~ 1y S 5%
201, a6 ™ R6559 0581 ¢
L 2. 2K,
01 51 55 81
< AS_MT_N 5% AUD_HS M C_N am
176w
GO VNRRRUBHES.

Ro82>P sELETEENCRPERREY FEADSERAP

(SEE RADAR # 6210118)

= [
BYPASS=U6500.|B2: 3MV
. 106560 | 6262 |1 C6563
R6520 1. OUF —— O/ 0. 01UF o
o 2 & 2 %68\5 CERM 2 i °
iow Gy on |° odbh B3b = Voo
21 l TA %&g&FFR
BYPASS=U6500. B2: 3MV 2 |pseL w1
= [
DFET_CPOL
_ c |ep aut2|

Al AUD_CONN_SLEEVE XW 5455 71
A2 AUD_CONN_SLEEVE XW o s« 55 7

Bl

AUD_CONN_RI NG2_XW o s 55

AUD_CONN_RI NG2_XW [ s 55

L
= DFET_OPENUS
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v 35353836 42 ? _ CPUVR PHL_SNUB , 201
DI DT=TRUE
15 e NCSTURF CPUVR_| SUMN o o R7317 =
PV 13 17312 NO XNET_CONNECTI ON=TRUE D 10K
2 0. 001UF R7315* 'R7316 LAANZ—PIRISNS2N 4 g 0
30 10% 1K 10K 1% NO_XNET_CONNECTI ON=TRUE CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
ZCD_EN* 31 2 X7R CERM 1% 1% 1/ 20W 1 1 1 1
4SS 1/ 20W 1/ 20W M .| Cr381 ,|* Cr382 .| C7383 .| Cr384
VSWH| [ 32 M- M 0 . i . 2
. 201, 5201 —-68UF ——68UF — —68UF — —68UF
2 = R348 3 ANV AIRTE SENTE A
2lvaN 34 - LAAN2 CPUVR | SNS3_N 46 59 51 CASE DO SM |  CASEDPE SM |  GASE DoESw |  GASE DoE Sw
35 1% NO_XNET_CONNECTI ON=TRUE
CPUVR | SENL L
CGND PGND 43 oo s 20
— CPUVR_| SUMP o oo 201
[lod Nl ) ||l o|of | N| M| | 0| ©f I~ o @
o < A ] A NN NN N —
= = NoSTURE NosTurE THESE TVO CAPY ARE FOR ENC
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
ool 02 59 50 50 49 37 39 29 PPOV_SO .| c7323 .| c7324 |*cr32s |t cr32e |t cr327 |t cr328 |t c7329
68UF 68UF —— 100F ——100F ——1uF —-o0.001 0. 001UF
1 20% 20% T, v T, i T, i T, 0V
C7320 2 WVt |2 v.ranr |2 Xes-cerm |2 xes-cerv |2 X6S-cerM |2 X7R.CERM |2 X7R CERM
1Ul; CASE- D2E- SM CASE- D2E- SM 0603 0603 0402 0402 0402 C
6V .
PHASE 2| =
= L7320 000075 PPVCC SO CPU oy ipmunns
® - 0. 36UH 20% 36A- 0. 001080HM w
Rr321 = e AN Vout = 1.85V max
CPUVR BOOT2 RC 1 A AA2 __CPUR BOOT2 4 |goor U7320 NCL_8 N-NECK-W DTH=0. PI M5103T- SM NECK W, DTH= X 3 p
M N_LI NE_W DTH=0. 25 MM You M N_LI NE_W DTH=0. 25 MM FD'VFGBOBN 9 DI DT=TRUE 15281538 AGE=T. rraX 0 ut p ut
o oo I6W Bt o 3%DisB* POFN SW TCH_NCDE=TRUE NOSTUFF a1 46CPUVR_| SNS2_P s0 45| CPUVR_I SNS2_N _
Vios™ ! 10 R7322 N =
Cr321 CRITI CAL 11 2.2 R7324
0. 22UF NCx-2{aH viN [12 1150 %
1|2 CPUVR PHASE2 K 13 M- LE 1/ 20w
§6 603
1'0'% NC * 14 : CPUVR PH2_SNUB 2201
16V 42 DI DT=TRUE -
G 7 |prase 35353836 e CPUVR | SUMN oD = = R7327
17322 NO XNET _CONNECTI ON=TRUE 10K .
o CPUVR_PVWE 40 |y %(NC 0. 001UF R7325! 'R7326 1 2 PURISNSIN s
2 209 iK 10K L, NOXNET_CONNECTI ON=TRUE
30 2 X7R CERM 1
5 5 (TR CPUVR_FCCM 1z Ene a1 0402 1/ 20W 1/ 20W s
vow 32 e 2 R7328
NC>SE THW 33 = , JOK " cpuvR 1 sNss_N 15 56 51
34 1% NO_XNET_CONNECTI ON=TRUE
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—
oo O~ o|o|d| Nl M| | vl |~
B o< Al | ] A Q] o) | QI | N N | B
= NOSTUFF NOSTUFF THESE TWD CAP$ ARE FCR EMC
= = CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
PP5V_S0 ' C7333 ,|' C7334 |' C7335 1 Cc7336 1 Cc7337 t C7338 t C7339
65 63 62 59 59 50 49 37 19 3¢ “es0F  -680F  —— 10UF 10UF ——10F  ——0 001 0, 001UF
20% 20% -
7330 4 S |7 e |2 R |2 R |2 K |2 S |2 ke
1UF CASE- D2E- SM CASE- D2E- SM 0603 0603 0402 0402 0402
o = R73%0
PHASE 3 P70 £oh
1%
“ = 0. 36UH 20% 36A- 0. 001080HM w
R7331 VDRV 2 PPVCC_SO_CPU_PH3
N PI M5103T- SM 4 p—
com soor Re 1 w2 CPamBas | 4 pcor 330 oLt ion, i v
M N_NEGC W DTH-0. 2 M4 5% M N NEGCW D0, 2 MM FDMF6808N 9 SW TCH_NCDE=TRUE NOSTUFF 81 46CPUVR_| SNS3_P 59 46 [ CPUVR_I SNS3_N
D DT=TRE LEIOW  obr-TRE 4 3%HDi sB* PQEN 10 R7332" “1.
c7331 402 1 2.2 ?7234
6 CRI TI CAL 5% .
0, 22U NC >—(H VN [12 il Fow
1 CPUVR PHASE3 K 13
d LASLE Nex3e e = z CPUVR_PH3_SNUB 2 201
10% DI DT=TRUE
16V CPUVR_| SUW
CERM 7 353S3836 42 NOSTUFF . = oD =8 s R7337
HASE
202 1 c7332 s 1 NO XNET_CONNECTI ON=TRUE 10K CPUVR | SNSL N
|15, 0. 001UF R7335 R7336 LAAAZ = - a0 59 61
s T CPUVR_PWVB 40 |pym NC 10% 1K 10K 1% NO_XNET_CONNECTI ON=TRUE
29 2 SOk ceru 1% 1% 1/ 20W - -
CPUR FOCM 20 oo v 3" 26 A
A 50 58 (TR Jozco_En 31 2012 2201 R7338
vswH | 32 L SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
10K
NG ST 2 = LARA2 CPUVR | SNS2_N a3
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D DDR3L (1V35 S3) REGULATOR

0 62 50 50 4s _PPVI N S5_HS COVPUTI NG_I SNS
R |

CRITICAL| CRITICAL |CRITICAL
C74351, C7430!|, Cr4311|, [1Cr432|1C74 1C7434
15UF 68UF —— 68UF—— —— [UF ~ ——0,001UF F
2o BT ear ] P2, il P80
7169 05 00 a0 22 1 _PP1V35_S3 . AR | cABER LS Q@%&Ew’r 6051 0462 685-1
] = SV : BYPASS-L7400. 210; MM -1
10% 3 -
BYPASS=U7400. 12: 10: 5MM X
C7400 X8 2 R7€f30
100 1 2 DDRREG DRVH R
e = m&&&ﬂgigﬁﬁf%é MR o
N 46‘2
C L VLDO N C7425 CRI TI CAL
= 0. 1UF
V51N vest| 15 DDRREG vBsST M N-NFGE-W BHES: 7,41 1|2 (33.%78@732%50 15250905
u7400 prvHL_ 14 DDRREG DRVH _ _ 1| L/u 3 e soNsx6  VIN[ 1 CRI TI CAL
o > MEWTT_EN (VIT Enable)17lss  pdaiors  swia DDRREG LL CvereTee Tomoerm ;Ex ]
o oy DDRREG EN (VDDQ VITREE Enable) 16 |s5 N W TCH NCDE=TRUE DI DT=TRUE 6031 <+ VsW 6 0. 68UH- 18A- 3. 3MOHM
DDRREG 1V8 VREF prvi| 11 DDRREG DRVL afrer P [7 1Y PP1V35_S3 21 22 10 50 68 00 71
6 [VREF CRI Tl CAL pcoool 2 DDRREG PGOOD GATEJ\DDEETRUE DI DT=TRUE ] I_ 8 ] PCVBLO3T CRI T1 CAL Vout = 1357
1 - VDDQBNS| 9 DDRREG _VDDQSNS < DDRREG VSW . 1C7440 18A max out put
C74151 R7415 DORREG FB 8 ReFiN vrila__PPVIT_SO_DDR - — a“ﬁg‘f’@g‘m* 2-270UF Q335 1imit)
0.1 5:: %' DDRREG MODE 19 [Mope VTTSNSL L DDRREG VTTSNS 1 > N - J17m I\EINIECK:W B¥¢ :?7”21111 2 iX\sNE 1 C7446_ f = 400 kHz
N it DDRREG TRI P 15 [tri P _ﬁ——————————ﬁﬁamga; N - B4-SM e
6 2 VT 5 % PPVTTDDR S3 XW¥ CRI Tl CAL 2 ¥
= Foma i toad nce nEReca730 1 3m nce neecar2e 1o C74411|, |+Cr445 846, PLACE_NEAR=C7440. 1: 1MV
PGND GND &ng'XRDM C74601 1C7461 L 2702UFO§:: f— %&%F [gxw401
IR7416 |1 1005 —— —— 19UF 2 2 & SM
o0 4K C7416 o N 9 & 623V 5 S B3RV case- 8425 8 1
I e R7417 |'R7418 5 L
L6 2 gngERM 200K 52 3K
2402 0402 0016 o‘is —
40-2L¥v 40-2L¥v C7460, C7461 close to menory
2 2 = 2 C74501 _%RBI'E\E L YRRESNS)
XWIZ 400 0. 22UF; f— N-NECK—W BTH=G: 17 in
5""8] g,‘gz
1 0,
G\D_DORREG SGAD ovorss-inaco 575
2 . mm
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1504

VGJ'AGE:BV

SYNC MASTER=J15 M.B

SYNC DATE=10/31/ 2012

w s PPVIN_S5_HS OTHER5V | SNS 71 60 65 67 66 65 o1 51 38 _PPBOV_S4 w s PPVIN_S5_HS OTHER3V3_ | SNS
CRITICAL| CRITICAL | CRITI CAL ' —— CRI T CAL|] CRI TI CAL| CRI TI CAL | CRI TI CAL
C7543 1, C75441, C7542 1C7541 |1 C7570 ween C7584:,C7585|, C75801!|, C75821, [1Cr581 |1 C7583
152%'; —_— iﬁhf - iléf g%?(’lUF C75001 VOUT = 5V Ispgr—="" IsUe esiLg% — esi%% - iLg/F ggzgown
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L7520 - CRI TI CAL 1Cro24 . v 28 e - £ 8 o T o = Q752](.)4DPA A 75606 F= 400 S i Ticar
2. 20k 20% 13A- 9MOHR }UF 0281, 6 ISKIPSELL o 71 cAL . 4 B 1, OUHF 22A r 0. 0350H
POVBIOST: SM I%7 5 F R75441 P5VP3V3_SKI IPSEL 19 |ski pseL2 PMO063T- EM 1
CSD58872Q6D 8051 14 JocseL u7501 eN 12 | | SMC PM @2 EN (o a1 C7593
1 VIN  SoNsx6 o <M — 0 001
2 o 1d 3 P5VS4 TG g‘; Cg” J"'_} g% o/ ﬁg}o?,;_\
X7R- - 11
eves vew ohew [ | [N S PSVSOAEST  mjen 8 veoryas| POyass vest - 1 LR
. TGR 4 DRV DRVD] DRV 7 -
B OTETRE = M N-KENE W BTHEG: § My cerenooemee ooV H L DRVHL 1B 24 PSVSSH mﬂs,mﬂu Vi RHVECE WBH:ES g W 1C7590 .|1C7592
e : P5VS4_LL 32 |sw o sve| 25 P3V3S5_LL — NO STUFF = %‘%%F Z=380UF
a - SHTGTEETRE o TTEaTs SHTGTEETRE a _
s od s WM RERESR-W BFFES. 5 W e DRVL 20 o F ool 27 | Posvass DR M NERESR-WBFFES: 5 W 6 |'°|_—}}( T2 2 %— T
& M N’ht&fw B:H:ES g W GATE_NCDE=TRUE DI DT=TRUE DI DT=TRUE GATE_NCDE=TRUE M N’ht&fw B:H:ES g W s -~ - $M
F- 0. 0350HM < DR : P5VS4_CSP1 7 |esp1 cspal 18 | | P3V3S5_csp2 FNECR : e g
: _L o C7518 P5VvS4_CSN1 8 |csni CSN2| 17 P3V3S5_CSN2 C7588 44 7 L
NO-STUFF ; s H 0'1 :I|'|5L2JF 11 |MoDE RFA_3 P3V3S5_RFE 0'1 2:.|5L2JF j g g g‘
CRI TI CAL SR il P5VSA_VEBL 9 |vrB1 vrez| 16 | [ P3V3S5_VFB2 il o g CRI TI CAL
g lF | 18% P5VS4_COMPL 10 |cawen cow2 15 | | P3V3s5_cavez 18% gl g2 C7594 1|,
1 OUF %. 0350'*’\"5222 RO o5 « oy P5VS4_EN 4 len el 21 | |P3V3S5E_EN e R7506" id5 : % 2 150UF- 0. 0350“’\/'::
%g AN, XWr § § R7547 s o—P5VS4_PGOOD 5 |pcoont paoopz| 20 | | S5 PWRGD oo 1 s A% R7546 I LY IR
|y 3. 24K, G\D THRM_PAD Mﬁbz 11K g g
¢ : 402 ’—’\/1}%\/—‘ o ) 2 ’_/\/1}//8\/_‘ z| @ =
z 2]
2 |2 R7556Y  Ml¥ R7537  R7536 'R7538  R7539* st |'R7516 o |2
x\/\y52()g] XWF 521 4.75K oK 12.1K 12.1K 20. 0K 4, 02K L XW560 [g
SM SM = %1%\7\‘7 % %1%\7\‘7 = %’mw %1%\7\‘7 ew = M
1 1 b5 e 6%, 2 LMot b2, LN62HF 1
P5VS4_CSP1 R ?" " psvsa_cawvel R XWr500 P3V3S5_COMP2_R P3V3S5_CSP2 R
D OTTRE PLACE NEAR=UTSOIT 28: 1M D OTTRE
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fske — gAOPF A700PE, -4 %g?PF
'R7521 g"X : T g"XT —F o R7561!
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1VO5 SO REGULATOR

0 60 50 58 4s _PPVI N S5 HS COMPUTI NG | SNS

PLACE_NEAR=U1100. AJ12: 1MM ©6 65 63 59 58 50 49 37 18 18 PPSV_S0
P1V05S0_BOOT_RC ’
— CRI TI CAL | CRI TI CAL
o o 10 17 32 1 _PP1VO5_S0 1 2 » P1VO5S0_SENSE_P 1 1C7601] M BREgse 12 1 1 JiC7622
- o R762(?g%/ T C762U% . c7g;82U°1E L 1 7837
WY 2 55 R7630 030 | emurh?|cemnrh?| |7 B
— CASE- - S| CASE- - S| 0
C _ 4022 vPASS=Go00. 14 1615 0L T, ;Lﬁ'f " i oveAS=Gr630. 2 5 6rm
PLACE7NEAR:U1100.6A61§ imv PP5V P11V Vi | = %18\{\7 b g
A =g : w ©® < § 2 =
0.5V * (1 + Ra / Rb) ; :OC
N P1V05S0 VBST _3 ) 37650953
| SL95870 Fesg™ CRITI CAL
— P1V05S0_EN 3 |en UGN W - le_ J L—_ RIKO214DPA O TLCAL R7640
= . %
P1V05S0_FB 6leg CRITICAL jorel 11 | GRDGHETRE 1 H} VPAZ 0. 68UH 25A- 5. MOHM W PP1V05_S0 8en
P1V05S0_SREF 4 |srer pHasel 10 P1V0O5S0 LL _ 7 1 2 PPLVOS SO _REG Re 001 Vout = 1. 05V e
o UNEEWRE S T g > . 3 = 1.
P1V05S0_VO 8 |vo LGATE[ 15 BTCHJRDE= TRUE mm J — ;;l;)se;;;’; VTGS R0 e ORI TI CAL 12A MAX OUTPUT
ocs 7 - 6 C7649*
PLV05S0_OCSET ooseT L Ace sepcts30.2 1. 270UF—f = 300 kHz
o @ P1V05S0_PGOOD 9 |pcoop : (Eg(?o%é 1 J 2
P1V05S0_RTN 2 | 94 2%‘4»?: CASE- Ba-SM
P1VO5S0_FSEL 5 |FsEL 0 CRI TI CAL
1 1
RIGOR! LR7GES rara e || NO STUFF @0 _PaD A1 GrG38
4 p— %
<Rb>2 2<Rb> i( v 2 i/é-lﬂév -Ba- S
603 2402
B C7160(|):‘F1 . : C7605 tapﬁg& s P1VO5S0_CS P 1
1 _ , P1VO5S0_CS_N
% — — T4v 1
e g.,gﬂ' 2 B e 2 8 cerm XWI600 R7641
| P1V05S0 AGND 1 2 %12%
AR FBTER T A i o] T80
= 2 1
|8|°/
g |'R7642
0402 1. 2K
%’lsw
(PCHVCCI OS0_QCSET) 5 P
(PCHVCCI OS0_VO)
OCP = R7641 x 8.5uA /| R7640
OCP = 14.4A
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8 14 6 5 4 3 2 1

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 |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 PLACENEARELTTL0. 2: 3w
CRI TI CAL
CRITI CAL R7700 Q7706 22UH- 20% 2. 4A- 0. 1050HM PQAE7FZ)IOl]2_3 C7715, C7716 SHOULD BE PLACED M RRCRED C7718, C7719 SHOULD BE PLACED M RRCRED
D F7700 0. FDC638APZ_SBMS001 1 2 PPBUS SO _LCDBKLT PWR SW A K . PF’V%T SO _LCDBKLT &, - D
SSOT6- HF 6 DEMBO30C- SM — W BTEES:
BANP' 32v- 467 5 AGE=Z! —TRLE> I DFLS2100 CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL %ﬁ@ 8 35%
o o7 o6 45 50 _PPBUS _G3H PPBUS SO LCDBKLT EUSED PWR 4 r‘q} > 1 51:777UJI51 1 g717ujff2 BYGFEHRNEE= 1 C7715 1+ C7716 |+ C7718 1 C7719 1 C7717
K TH=0. 25 MM 3 M 1 5o 4% p— 2. 2UF 2. 2UF p— 2. 2UF p— 2. 2UF p— 1000PF
oo AR lal e T B OTE TE TE TE
0603 4 1210-1 1210-1 1210-1 1210-1 0603
'R7701  ° ' .
oo ol 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
E PLACE_NEAR=L7710. 2: 3MWM 5
LCDBKLT_EN L
CRI TI CAL j—
PP5V_S0 1313 37 49 50 58 50 02 63 65 J I_l—_ 701
R77431 ‘R7744 N RS | ] Reocincs
RECR— 135
B B — R7708"
N{E 5 %1E¥v VORTACRESY HEP 18. 2K
1 - 1%
bz, |42 VAVRERR: VY Brees: 4w i
PP5V_S0_BKLT VDDA o,
1
PP5V_S0_BKLT] VDDD R7703
1R7702 PR BFHES: 2 %’%16
3 C774O 1 1C774 % 424 A
“’mw F-L L TUF 2462 R7709
C R 4 ‘ot 3 C
402- 402- BKL_FET CNTL it
< GND_BKLT_SGND © M NERERR-W BFFES: 85M 2
w| - DI DT=TRUE
'R7740 g g =+
iM
%Z.é ow U7LZFS)1 65 63 62 59 58 50 49 37 39 13 -PPDV_SO
BKL_SW
2201 LP§548B1SQ - 03 g WRITEZ oT
o5 63 0z 59 9 50 39 37 33 3¢ PPOV_SO BKLT_SD 1L 1sp sw 2 Bririe e m NOSTUFF| | NOSTUFF
(PPBUS SO BKLT PVWR R) 9 [vsense N sw i 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£§'; T :i{ 70 > EDP_1 G BKL_ON 1’\/2/\/2 BKLT EN R 1 |gy SeTkevs 20 BKLT | SET KEYB Rl 33 2 2
20508 2 2 %352 1% NO STUFF 12 | pyy keve  kevel| 13 BKLT_KEYB1 LANA2 KBDBKLT RETURNL ., 7 « BKLT SCL_ R |
14 o .
. GND_LCDBKLT_SGAD P TR g T A 15 |sq (1py <EVERL BKLT KEYB2 980 BKLT: ENG TRECR %5 » BKLT_SDA R
5
TUPE NOSTUFF 2 %g @G SRRy sl 402 R7724
NOS FB2 .
1UE 05 35354159 05 = RECR= i35
2 I I 1 BKLT FLT RC 1 2 R7747 w
B NSUEE 126w o my SMC_SYS KBDLED 1.0 2, BKLT_PWM KEYB 85 % R7741
XR 05?501 5% TUFF 2529 31. 6K
402-2 1UF NO STUI 223863 M
4 YW1 G747 PAD 1%
1]z  BKLT FLT 0301 S3PE 120w
i 5 2[e[~"l8] = M o
B 1oV NOSTUFF . 2 {86 oG | PEVQUT BIIT FB2 B
402-2 R7753 - < s _GND BKLT_SGND @!Eﬁg&;mmmg. 25 MM ,
. ) DDA VDDD R7357 XWI' 700 XW7239
5 Ur7750 BKLT SDA R ES 2 BKLT SDA SM PLACE_NEAR=D7720. K: 2MM
e ) i . 1
LCD FSS 51 2 2 19 [rier S soa R7758 o BrNrde :
71 67 0. 2 5 s
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Y = T T % o ot 2| o2y 2 T000PF
v 5 2 X7R CERM 2 X5R NC | SNS LCD PANELP _prom, W89y
X7R- CERM 0402 603 100V,
B B
— lM
724 71 67 DP_INT_M._P<0> 1,\/\/\/2
5%
81 71 69 65 65 58
SEETE R i - et R8312
i M
LCD Panel HPD & AUX strappi ng 41 o DRLINT M. 0 LA
1 9%
Il?’\2/|3303 150w
1V R8313 M
2o DP_INT M. P<1> 1AM,
74 71 67 _—
5201 A%
5%
1/ 20W
P R8314
° M
7a 71 67 DP_INT AUX N | 74 71 67 DB INT M. N<1> LAAAA
5%
71 67 LCD HPD CONN 74 71 67 DP_INT_AUX P 1120w
R8315 201
DP_INT M. P<2> 1 M 2
74 71 67 AN N/
1 1 52“/0
73301 5302 i
201
Thow Thow 30
DP_INT M. N<2> 1 2
2201 2201 74 71 67 /\/v\/
A Y™ A
RS317 2’\{;:1 SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
T
1M .
1 o DBLINT M pe3> AT 2 eDP Di spl ay Connect or
- 1/5208W 1D =/ \ A NOVBER
M R8 NUI D
Iy 318 d} Appl e | nc. CH_NUM>
mge
DP_INT_M._N<3> 1 2
7871 67 AN <) <E4LABEL>
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Wre-to-Board (M cro-coax) Connector
NO_XNET_CONNECTI ON=TRUE J9500
SM - -
BEED—QEI%OS £ 20525~ 130F- 01
XNET_CONNECTI ON=TRUE
~E 31
BP9506 sw —=0
NO_XNET_CONNECTI ON=TRUE BEAD- PROBE ]
BEOR0L o ts8 B8 s
75 13 USB3_EXTB R2D C P C9501 1|2 G\DVOD=TRE s gy USB EXTB N 2o
0. 1UF | T10% 16 X5R-CERM 0201 USB3 B R2D P " o)
NO_XNET_CONNECTI ON=TRUE EXT 1112 GND_VO D=TRUE 75 71 EX GND_VQl D=TRUE o
BPO502 sm s 13 USB3 BRDCN CQ%O%JF I TO% 16V X5R CERM 0201 1 USB3_EXTB R2D N GND VOl D=TRUE. 515
BEAD- PROBE . oo
75 7113 (OO} USB3_EXTB_D2R P GND_ VOl D=TRUE 15
1 @ USB3_EXTB D2R N DO D TRUE CHDY
s
747170 (T HDM _DATA P<0> G\D VO D=TRUE 015
74 71 70 (TR HDM _DATA N<O> GND VO D=TRUE 11 o
- 12
74 71 70 (TR HDM _DATA P<1> G\D_VQ D=TRUE 13 g
74 71 70 HDM _DATA N<1> GND_ VO D=TRUE. 14
C = - 1o
XNET CONNECT! ON=TRUE 78 71 70 Crmy—HOM _DATA _P<2> GND_VQ D=TRUE 1615
) . ! > 17
BP9503 sm 7 71 70 rmy—HDOM _DATA N<2 GND_VQ D=TRUE o
BEAD- PROBE ap— o)
707705 y—HDM_CLK_ P W]
NO_XNET_CONNECTI ON=TRUE HDM CLK N 20
BP9504 SM 74 71 705@ o1 O
BEAD- PROBE ap+— > 1°
23 o
o
24 o
76 20 15 oo USB3_SD_D2R P GND_ VO DETRUE 25 [0
76 71 20 13 (OO} USB3_SD D2R N G\D_VQ D=TRUE 26 o
27
- - o
Boar d-t o- Board (Fl ex) Connect or o Uses SDRDCP I
OSB3 SD R2D C N @G\D VO D=TRUE 29 [
J9510 0 0 O x 2o
20590- 032E- 25 o
F- ST- SM —
34,/ 33 33 [
N Note. Pinl in synbol is different to 516S0853 in J15. 24 o
2 1 S o
GN\D 36
10 20 12 HDM _HPD 4 3 PM SLP_S3 BUF L ot 05 00 71 o
an 0 O < 37
710 g USB_EXTB OC L 615015 PM SLP_S4_L Q)2 21 %0 w8 a1 o0 71 238 °
10 15 [rmySD_PVR_EN 8]y ol? HDM__DDC_CLK am e o T2
7 2 qm—RLO_SDOONN_STATE_CHANGE_L 12 506 ?1 HDM _DDC_DATA G RI O PWR 1V5 w0
G\ND 41
B 700 o5 a7 40 a2 22 7 20 10 _PP3V3_S3 4] oo l13 R9335 o
16 15 . PP1VER1V35_S0_RI O 2 1___PP1V5_S0 1112 13 15 17 10 52 64 66 69 —
00 é 1112 13 E 32
Lo T VWS E W M _
2010 9o PP5V_S4 AL SV LELow —=—C
2 to o2 36 51 61 65 66 67 69 71 ok L 51850829
G\D
24 | 1238 Rl O PWR 1V35
69 66 65 47 46 43 42 30 34 20 _PP3V3_S4 26 06 25 RO534
76763 a4 22 10 13 ry—SMBUS PCH CLK 28 [ 17 3
76 71 63 41 22 10 13y SVBUS PCH_DATA 30 [ ol 2 W 1 PP1V35_S3RSO FET 4o
32 31 18
GN\D =
C9510 : 09511 LA
0.1 g__ 36 N\ 35 g
c; ;Ir u ’ g\n
0,
3 |
516S1106 L
A SYNC NASTER=J 15 ML.B SYNC DATE=10/ 317 201
e
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&GH 5V Rail s 3.3V Rails 1.5V/ 1. 35V/ 1. 05V/ VCORE/ BKLT Rail s TBT RAILS
225 _PPBUS G3H — PPBUS G3H 7170 69 60 05 04 61 2122 PP3V3_SE — PP3V3_S5 ©ppn PP1V35 S3 — PP1V35_S3 2240 _PP3V3 TBTLC — PP3V3 TBTLC 4o 20 70
57 36 — . OC TAGE=T2,_ BVAT 21 16 18 17 — B VOUTAGE=3 "3 18 19 21 31 32737 61 64 65 66 — m‘N‘L‘I‘NI?W'DTFESmES 89 71 — m‘N‘L‘I‘NFW'DTFESm 29 69
N”NECKZW DTH=0. 25 ™M MAKE_BASE=TRUE 8 N”NECKZ-W DTH=0. MAKE_BASE=TRUE N”NECKZW DTH=0. 17 MM MAKE_BASE=TRUE N”NECKZW DTH=0. 15 MM MAKE_BASE=TRUE
—_PPBUS_G3H 20 45 56 57 63 00 71 PP3V3_S5 12 1a1s 17 18 19 21 3 9 3 | — PP1V35_S3 21 22 46 60 65 o9 71
— 61 64 65 66 69 70 71 81 —
— PPBUS G3H 30 45 56 57 63 69 71 PP3V3_S5 B g e , — PP1V35 S3 21 22 46 60 65 69 71 — PP3V3 TBTLC 1329 28
— PPBUS GaH 20 45 56 57 63 00 71 PP3V3_S5 Wi e o o —_PP1V35_S3 21 22 46 60 65 69 71
— PPBUS G3H 20 45 56 o7 63 00 71 PP3V3_S5 12 1438 17 18 39 21 31 % as | — PP1V35_S3 21 22 46 60 65 9 71
—_PPBUS_G3H %0 45 56 57 69 00 71 PP3V3_S5 Wi 03 17 08 39 94 1 o s — PP1V35_S3 21 22 46 60 65 69 71
= PP3V3_S5 =
0 26 25 24 22 _PP1V35_S3_NEM — PP1V35 S3_MEM 25 28 25 20 45 00 77
— PPBUS GBH S PP3V3_S5 AR RS T = > = ey e
BRI ST I LT __PP1V35_S3_NEM  mwmen
D g% PPUN S5_HS COWPUTING I SNS — PPVIN S5 HS OOVPUTI NG | SNS o 0 55 0 oz o0 PP3V3 S5 ppnaBEEsL — PP1V35 S3_MEM 22 2 25 20 40 00 77
PPVI N S5 HS GOMPUTI NG 1 SRS 1 s 00 0 01 o EP3V3_S5 oo m1p0,3 5, PPLV35_S3RSO CPUDDR  — PPLVSS S3RS0 CRUDDR, 8510 %%, PP15V_TBT PP15V TBT oan s
—. a 2 — 2 N =1 139 — ¢ — 132
PPVI N _S5_HS COMPUTI NG | SNS  .x a0 o1 co o a0 P TR TR VNTESWEHES T W BT " o NRESCWBITES 2 VR BV roe
—_ PPVIN S5_HS COVPUTI NG | SNS 45 58 59 60 62 69 PP3V3 S5 z; z: 2; 22 zg :g A ; o PP1V35 S3RSO_CPUDDR SO = Egigx $E¥ g9t 2
PP3V3_S5 e e = g %
PP3V3_S5 BREVDBD oo gy
¢ ot o5 66 69 10 1 o1
EER R BHELE PP1Vas_sarso FET — PP1V35_S3RSO_FET _ o o8 00
Phavs et HUBEEARR = MNRER-WBHES S W VrkE Sreb—tRve —>—FEPVIN_SW TBTBST w0
o PPVIN S5_HS OTHER3V3 I SNS PPVI N_S5_HS OTHER3V3_| SNS o1 o PP3V3 S5 R EEE N — PP1V35_S3RSO_FET o s 00 CLTAGESTZ. BY
“ - N-NECK-W DTH=0. 25 MM MAKE_BASE=TRUE 121415 17181321 31 %2 34 —
— PPVIN S5 _HS OTHER3V3 TSNS ... % PP3V3 sS4 = FEse =4 ——ay— R84 8 PP1Vs_SO — PP1V5_SO _ 3371215 17 19 52 64 o6 o0
- 35 SEET] 20 34 39 42 43 a6 47 65 o6 65 8 37 19 ae a7 sz ot
CRECR™ | %% PP1V5_S0
‘__ PPVI N_S5_HS OTHER5V_| SNS 450100 PP3V3_S4 20 34 30 42 43 46 47 65 60 00 B
= PP1V5_S0 112 13 15 17 10 52 6
PP3V3_S4 20 38 33 42 42 46 47 05 oo en PP1V5 SO g g et ae e oe o0 o
PP3V3_S4 20 31 39 42 43 46 47 65 66 60 8 31 129 a7 e 52 60 60 60
] PP1V5_S0
PP3V3 S4 Sz 30 I 5 as o 66 65 éé % 13 15 17 19 52 64 66 68
20 34 39 42 43 46 a7 P1V 11 12 13 15 17 19 52 64
PP3V3_S4 20 38 33 42 42 46 47 05 o0 ea EPlVg % 36 7 10 1047 10 02 60 08 08
PP3V3 54 R LR PP1V5_S0 R
o PPVIN 5S4 TPAD = ﬁ%mmgig 28 PP3V3_SUS = PP3V3_SUS _ 1312 13 14 15 17 50 64 65 66 PP1V5_S0 zz ;; 13 15 17 19 52 64 66 68
S\ K A - B BI N-NECK-W DTH:SZ g W MAKE_BASE=TRUE
L: PPN S4_TPAD o PP3V3_SUS 4 12 19 10 15 47 50 08 05 o0
o . PPDCI N G3H — PPDCI N G3H S PP3V3_SUS S 21 _PPVITDDR S3 — PPVTTDDR S3 w0 o n
= - = O Rrgee < = - =
C Y N-NECK-W BHES: 55" MAKE_BASE=TRUE PP3V3_SUS 3 12 13 14 15 17 50 64 65 65 M N-NECK-W BHES 2 W MAKE_BASE=TRUE
= PPDOIN GoH e T #Bau s PPVIT S0 DDR — PPVTT_SO_DDR _ S
% 1 PPDCIN G3H I SQL — PPDCI N G3H | SOL _ 45 50 57 00 PP3vV3 SUS f e T B = Y] Rthggjfg;m: 7 A
- N-NECK-W DTH=0. 25 MV NARE_BASE=TRUE gg 12 1e e as AT S0 o PPVTT_S0_DDR 21 27 60 60 71
CNECK A PP3V3_SUS ——
— PPDCI N _G3H | SO 45 56 57 69 g5 12 19 14 15 17 80 64 65 66 PPVTT_SO0_DDR 21 27 60 69 71
. = PRGN GaH 1SQL o Phava s Stvinigriats = PPVIT SO DOR anwan
i1 PP3V42_GBH — PP3V42_G3H _ 193 8 3 ez 43 aa 50 56 ”
| N-NECK_W DTH=0. MAKE_BASE=TRUE PP3V3 S3 PP3Vv3 S3
,E,ngfé gﬂ Sp R eee - N NEREDKW BTTED: 3 WM Wk BRee=TRUE
PP3V42_G3H B PPSVE_s3 f2azspP1vos _sus — PP1V05_SUS
PP3V42_G3H 88328 97 01 ez as eas0 80 PP3V3_S3 13 20 21 22 4ae5 T S SEpew = - — 10 64 60
By PP3V3_S3 33 20 21 22 44 48 47 65 68 60 PBIVOE ' -
Eggﬁg g: 18888 97 01 2 ea et w0 50 PP3V3_S3 12 20 21 A7 a5 an o0 = 05_sSUs 15 64 a0
PP3V42 RBH 57 85 85 37 41 4z a3 aec0 %0 PP3V3_S3 13 20 20 45 gt e o0
SRR L R PP3V3_S3 ypmz PPIVOS SO PPV 143517 18 42 62 08 69 71
PP3V42_G3H 19 38 28 38 41 42 43 44 50 50 BRPE el = - =T,
PP3V42 G3H 5788 8 7 PP3V3_S3 13 20 21 22 44 46 47 65 68 69 | - : 4 =
PPavA> GaH Baamae e PP3V3_S3 Borzo 72 22 40 41 47 o5 00 o0 PP1V05_S0 1615 17 18 42 02 o8 60 71
3 55 38 39 4 a2 45 s PP1V05_S0 1615 17 18 42 02 o6 69 71
Eggwg g: pEBRan e PP1V05_S0 1615 17 18 42 02 o8 60 71
2035 38 29 B B % oo 56 PP1V05_S0
PP3V42_G3H ss 55 52 si 49 40 47 45 45 PP3V3_ SO — PP3V3 SO T BIH o g PPLVOS S0 1615 17 18 42 02 66 69 71
Thilbi M NERECR-W DYTED: 0787 M VKL BAGE=THUE PP1V05_S0
% PPVRTC GaH PPVRTC GaH PP3V3_S0 N 1020293 PP1VO5 SO 420 a7 e Az 02 00 69 T
;2 ;1 : = 11 12 15 19 69 PP V 35 44 45 46 47 48 49 51 52 55 14 15 17 18 42 62 66 69 71
o M N:hk&:w BFES: 3 WM Nﬁzéﬁ?&gﬁ:#ﬁ\(‘g PPng 3 499152 53 85 88 87 99 74 92 PP1V0O5_S0 14 15 17 18 42 62 66 69 71
— PPVRTC G3H 112 15 10 00 PP3V3 S0 Bimpeuond. PP1VO5_SO 143517 30 42 62 06 09 72
B o1 PP5V_S5 — PP5Y_S5 I 29 61 65 o0 71 PP3V3 S0 B, A AT K0 0 PP1V05_S0 1o 15 17 16 42 02 06 60 71
MNRER-WBTFES T W Wk BRoErrrue PP3Va S0 Hiisi i g PP1V05_S0 1415 17 18 42 02 56 09 71
—_PP5V S5 5 61 65 69 1 PP3V3 SO 35 2 33 46 47 a6 49 63 53 35 PP1V05_S0 14 15 17 18 42 62 66 69 71
— PP5V S5 29 61 65 o0 71 PP3V3_ S0 oo o5 o7 60 71 01 PP1V05_S0 1415 47 18 42 02 66 69 71
- HERLElngaey PP1V05_S0 1615 17 18 42 02 o8 60 71
518 _PP5V_S4 — PP5V_S4 36 51 61 65 66 67 68 69 71 &
BE = : ' Sy PP3V3_SO idsnnvgnge PPIVOE S0 e e v
| . 44 35 2649 14 15 17 18 42 62 71
PP5V_S4 38 51 61 65 66 67 68 69 71 PP3V3_S0 AnnnREY ;g 2 gg g§§§ 517 18 42 62 66 69
PP5V_S4 30 51 61 65 66 67 o8 69 71 PP3V3_ SO NSNS |
PP5V_S4 56 51 01 65 60 07 00 69 71 PP3V3_S0 dftiesnnng
PP5V_$4 38 51 61 65 66 67 68 69 71 PP3V3_S0 £ 227j7;5 B ssgg
PP5V_54 a0 51 61 65 60 67 6o 0 71 PP3V3_SO Gl innurn.d
PP5V_S4 28 51 61 65 66 67 o8 69 71 PP3V3_ S0 Bl 21 _PPVOC SO_CPU — PPVCC SO_CPU _ 65 10 40 50 00 71
PP3V3_S0 H¥usanvnsnuy - RECR- 135 . BASE= f—
PP3V3_S0 $595 9199 7 9 1o 50 20 39 PPVCC_S0_CPU
5 _PP5V_S3 — PP5V S3 st 57 60 05 00 09 71 HEREELsaes o8 1048 55 85 72
& = - = PP3V3_S0 PPVCC _SO_CPU 1o a "
) CRECR I BTG CBASESTRUE PP3V3_S0 BRERERE e
_ PPBV S3 R, PPava 20 i 10 PPBRUS "sw BKL — PPBUS_SW BKL _ o o9
Eggx g 21 57 60 65 66 00 71 PP3V3 SO BURRBBENDD ENECR= .25 _BASEST!
= 21 57 60 65 65 69 71 PP3V3_S0 PEERBENERa, GND
PP3V3_S0 HHunnrssne BHES: 88w
1 PP5V S0 — PP5V_S0 _ o 18 37 40 50 50 55 om0 0 EEr - UBhHklsras | AR rrE
& MR- WBIES T W Wk BReE Y rrue PP3V3_S0 BOUBRBBELBLR B
PP5V_S0 18 19 37 49 50 58 59 62 63 65 Blizggupngs
BB PP3V3_S0 HEERL S,
PESY_S0 Bupgoe e PP3V3_S0 HERETET TS
A PPSV_SO T EL LR PP3V3_S0 soog o7 e 7oy oo A B
PP5V_S0 18 19 77 49 50 50 59 02 63 o5 suBEvEBaBY SYNC VASTER=J15 M.B SYNC DATE=10/ 31/ 201
PP5V_S0 1213 57 49 50 58 59 62 03 s = .
PPSV_SO 18 19 37 49 50 55 59 62 63 o Power Al i ases
PP5V_S0 12 13 5 49 50 58 59 62 69 65
PP5V_S0 10 19 37 49 50 50 59 62 63 65
PPEV 50 5T PO ds@ fopte ne. E4LABEL
PP5V_SO T35 4 00 45 50 02 63 66 < >
PP5V_S0 i ye s PP3V3_S3R V: wrae ®wwmn PPOVE S4 TBT — A L =7, 729 30 40 69 NOTI CE OF PROPRI ETARY PROPERTY:
PP5\V SO i3 50 8 so e es 65 TE N M N-NECK-W DTH=0. 1 MAKE_BASE=TRUE
PPEV S0 BRppeoeneses o0 s as PP3V3_SOSWSSD R — PP3V3 _SOSW SSD R 15 65 69 PHEPR ETARY | PROPERLY OFAPRCECT NC S THE
ég ég % g? 50 58 59 62 63 65 : 13 36 47 69 -_ 2 =, = TTET%CB’;A?SN??AIANG?FEHEISS TO TF&;FG]I;\‘ONO:;\\GFI oEncE 100 O: 118
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CPU signal s
Di splay Ali ases
e PP G PANEL PUR = ELP |G PANEL PVR 1z er o T 1000 21 _VEMVIT_EN — NMEWTT_EN 21 60 70
706z EDP 1 G BKL ON — EDP |G BKL_ON —BASESTRUE -
VAKE _BASE=TRUE —
100212 EDP_| G BKL_PWM — EDP_IG BKL_PWM 12 e 70
VAKE _BASE=TRUE —
s DPINT M. CP<3..0> _ TP DP IGA MP<3. . 0>
D VMAKE_BASE=TRUE —
ves DPINT M CN<3..0> . TP DP IGA MN<3. . 0>
WARE BASESTRUE =
1o s DP_INT_AUXCH C P — DP_INT_AUXCH C P
‘VAKE_BASE=TRUE —
ve s DP_INT_AUXCH C N — DP_INT_AUXCH C N
‘VAKE_BASE=TRUE —
0 12 PP _TBTSNKO_HPD — DP_TBTSNKO_HPD 1220 70
20255 DP_TBTSNK P<3..0> TP DP IG B MP<3..0>
20255 DP_TBTSNK N<3..0>— TP DP IG B MN<3..0>
va702 1 DP_TBTSNKO AUXCH C P DP_TBTSNKO_AUXCH C P 1 25 70 7
7o 702012 DP_TBTSNKO AUXCH C N — DP TBTSNKO_AUXCH C N 12 20 10 7
WRKE BASESTRUE =
1212 DP_TBISNKO DDC DATA . DP TBTSNKO DDC DATA ;a0 —
WRKE BASESTRUE =
70312 DP_TBISNKO_DDC CLK DP_TBTSNKO_DDC CLK 1 2 7
70 25 12 _DP_TBISNK1_HPD — DP_TBTSNK1_HPD 1220 70 Thunderbol t Si gnal s Through PEG
VAKE_BASE=TRUE = =
e DO TETSNKL P<3._0a_ TP DP_I p<z 0> e POIE TBT D2R P<3..0> _ =PEG PR P<3..0> o
e DO TETSNKL N<3. 0n_ TP_DPI ez 0> w0 s D> RA EIBL D2R N<3.. 0> =PEG DPR N<3..0> o
va 70212 DP_TBTSNKL AUXCH G P _ DP_TBTSNKL_AUXCH C P 1; s 10 s R BB DG P<3.. 0> — =PEG R2D C P<3..0> am
veros s DP TBTSNKL AUXCH C N — DP TBTSNKL AUXCH C N 1 2 10 10 2 s O pg A Erg B2 € N<8. . 0> — =PEG R2D C N<3..0>
WRKE BASESTRUE = =
70 33 12 _DP. TBT§NK1 DDC DATA — DP TBTSNK1 DDC DATA ;10 Unused PEG Lanes
C 10212 _DP_TBTSNK1 DDC CLK DP_TBTSNK1_DDC CLK 1 27 s _TP_PEG D2RP<15. . 4> _ =PEG D2R P<15. . 4>
| = VAKE_BASE=TRUE —
- JRP_PEG DpRN<15. . 4> _ =PEG D2R N<15. . 4>
w0 60 20 32 (LM HPD — HDM _HPD 12 20 60 70 . TP PEG R2D CP<15..4> _ =PEG R2D C P<15..4>
HDM__DATA _P<0. . 2> TP._DP IG D MP<2..0> VAEBRSESTROE =
7T 6 Y e PO = 2 s . TP PEG R2D CN<15..4> __ =PEG RPD C N<15..4>
o1 oo HDM__DATA N<O. . 2> — TP DP IG D MN<2..0>, FRRE_BASESTRUE =
VAKE_BASE=TRUE —
mnoews HOM CLK P — HDM CLK P 5 68 70 71 74
VAKE_BASE= TRUE —
mnoews HOM _CLK N — HDM _CLK N 5 68 70 71 74
VAKE_BASE= TRUE —
770612 HOM _DDC _CLK — HDM _DDC CLK 12 68 70 71
VAKE_BASE= TRUE —
#7012 HDM _DDC DATA — HDM _DDC DATA T
VAKE_BASE=TRUE —
1w __PP3V3 S3 FAN CTL A Pps\h/s S3 _FAN CTL 070
SeRE
RA%Ol -
B I 2—PPSVE S5 RuBRERgE e
yZbw Unused signal s
0%91
A2 PP3V3_S4 29 34 59 42 49 40 47 05 00 oo BT PWRRST L
1%§w w__NMEM VDD SEL_1V5_L ::'
.« _FWPWR EN PCH
RAZ02 WOL_EN =
NOSTUFF 14
w__FWPME L p—
. __DP_TBT_SEL Cl:
. __ENET_MEDI A_SENSE_RDI V
. __AUD | PHS SW TCH EN_PCH )]
. __AUD_| P_PERI PHE DET
»__AUD 12C INT_L
. __TBT_G2SX_BIDIR —
.« __DPMUX_UC TRQ p—
. __PEG CLKREQ L p—
. __ENET_CLKREQ L C':l
VOLTAGE MAKE_BASE 12 ENET_LOW PWR_PCH ]
7770 PPOVIS_S3_MEM VREFDO A — oazsy TrE  PPOVZ5 S3_MEM VREFDO A :2oz0 7 7 . __HDM TBTMUX_SEL_TBT =
14722 PPOVZ5_S3 MEMVREFDQ B — ogzsv tme  PPOVZ5_S3 MEM VREEDQ B 1 10 s = —SDCONN OC_ L =]
27 74 70 24 23 22 _PPOVZ5_S3_MEM VREFCA A — 0675V TRUE PPOV75_S3_MEM VREFCA A 22 23 24 70 74 77
74 70 26 25 22 _PPOV75_S3_NMEM VREFCA B — 0675V TRUE PPOV75_S3_NMEM VREFCA B 22 25 26 70 74
A SYNC VAGTER=J 15 MLE SYNC. DATE=10/ 317 201
T - -
65 63 62 59 59 50 49 37 19 38 S| gnal Al i ases
v p—
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. XDP
Func_Test J3501 - airport Func_Test J6100 - | pc + spi FUNC_TEST ;\JU%7H21PW ?Ud' o flex o Nar>! XDP_cPu TeK -
> 1RE AP COLKREQ O L as > TRE LPCPLUS GPIO . D o & 5t 58 o e  XDP PCH TCK 1 1e
> TRE AP _RESET_CONN L w LPCPLUS_RESET_L 2050 76 e R ot o8 > e XOP CPU TDI o107
> 1rRE PCE AP D2R PI_N - > IRE LPC AD<0> 12 41 50 76 D D 11 POET | Ny > e XDP_CPU_TDO o1 74
= TRE PCIE AP D2R Pl _P 0 76 = TRUE LPC AD<1> 13 41 50 76 = TRUE IRE XDP_CPUPCH TRST L 618 74
IRUE AUD_TYPEDET 51 55 [sio
[ TRUE PCl E_AP_R2D N 34 76 [ TRUE LPC AD<2> 13 41 50 76 = AD OONN M C 3 = IRE XDP_CPU_TNVB 6 18 74
— e POE AP R2D P w70 = 1RE LPC AD<3> 124150 76 e — = e ax (> e XDP PCH TS 1
D > TRE PCE CLKIOOM AP_CONN N LPC CLK33M LPCPLUS .« 1 e v o or 0o 1 o1 o> e  XDP PCH TDI 1o
TRUE___PCIE CLK100M AP_CONN P ., TRE___LPC FRAME L 12 a1 s0 76 D>—=E Gnkiblinzgasz Tme __ XDP_PCH TDO 1 1e
= = TRE AUD_CONN_SLEEVE XW 4Xsa 55
> e PCE WKE L 12 34 36 768 > IRE LPC PVWRDVWA L 12 20 a1 50 = S fS MG > me  XDP CPU PREQ L 61874
> IRE PP3V3 S3RS4 BT F a > e LPC SERIRQ 13 a1 50 m>——0 > me XDP_CPU PRDY L o 18 74
= __1mE__PP3V3_WAN e = __1mE PM CLKRUN L s e o aw o> me  PM RSMRST L e 7o
[ True  USB BT CONN N a7 [ TrUE  PP5V_SO 1833 33 43 50 58 59 62 63 65 - 16601 - nic D TRE PM PCH PWROK 12 19 76
TRUE_USB BT CONN_P a1 75 TRUE  SMC RESET L a1 42 50 57 IRE PM SYSRST L 12 19 41 76
[— [ tme DM C OK3 52 58 =
[ TrE  WFI_EVENT L 3 a1 a2 ODo—IRe SMCROVBOOT s g PP3VE SO 65 68 67 69 71 81 [ TRUE CPU_CFG<3> 618 74
_RE G\D 4 > e SMCRXL 42 50 OD—=e R E S GRRebunnes [ e  PPIVOS SO 14 15 17 16 42 62 66 69
e s
= [ 12; g% FD:lK o102 50 D vcsom 52 55 me QD 2X GAD
J4002 - Canera l:l: Tee__ _SMC TDO e Pt G\D =
Pl K_CONN_N . T o =
O—mE M T - e T © J6602 - L speaker
O—RE 3779 O—RE 41 42 50 SPKRCONN L | D
CAM SENSOR WAKE_L_CONN_, > __1=me SPIROVM USE MB w50 D RO L 0T N o
> TRE MPI_DATA CONN N J— = _1RE SPl_ALT CLK . D RN L QUr P o3 08 81 Power Sequence
> e MPI_DATA CONN P 5 79 > e SPI_AT CS L o C>—=E 3 53 55 01 DGl Sve ONGEE L s a1 a2
> e SNMBUS SMC 0_SO_SDA vt a1 a0 a8 w0 > e SPI_ALT MSO w© e S 5 55 01 [>__mme PV DSWPVRGD o
a7 a1 a4 48 80 s TrRUE  SPI _ALT_MOSI 50 = TEUE oD 53 95 o1 > TRE ALL_SYS_PWRGD 18 19 41 58 66
=t TRUE 1 2C CAM SCK 36 a7 ] TRUE TP_SMC MD1 50 e s IRE PM PCH SYS PWROK 12 18 19 41 76
f TruE | 2C CAM SDA 36 a7 ] TRUE TP _SMC TRST L 0 = [ IRE PLT RESET L 12 18 20 21
o IrE PP5V S3RSO_ALSCAM F a7 —IRE GND 2X J6603 - R speaker > =Ee EDP | G PANEL PWR 12 67 70
= IRE SPKRCONN R | D 52 55 IRE EDP 1 G BKL ON 12 63 70
e TRUE  GND 34800 - iod flex @@ TRUE SPKRCONN R QUT N 53 55 81 e
) i TRUEZ2 _CS L P = TRUE SPKRCONN R QUT P 53 55 81
39 IRE SPKRCONN SR OUT N 53 55 81
C J9500 - rio coax o —me 22 I % £ SPKRCONN SR _OUT_P
%5 M“OSSO - > me o3 55 01
TR HDM _CLK N 5 68 70 74 = TRUE 72 SCLK L=E a0
= 2
o :% S_A-lK-APN<o> o e 70 74 o 72 HoST 1NN w =
T HOM _DATA_N<0> o870 74 Dl: TRUE Z2_CLKIN s
':: Tt HDM _DATA Ne2> o OO—IRE Z2_KEY ACT L %
1o HOM DATA Nep> 66 70 74 TRUE PSOC F CS L w
= HDM _DATA_P<1> o l:l: TRUE__PICKB L .
S nr  HDOV _DATA P<2> o ol B M . J7000 - DC_PWR
O—RE o8 70 74 > e PSCC M SO s > 1rE ADAPTER SENSE s
> _TRE PSOC SCLK s —__1=E PP20V _DCIN FUSE 2Xs0
> 1rE USB3 SD D2R N SMBUS_SMC 2_S3_SCL 56 41 44 50 IRE G\D 2%
1220 68 76
> TrRE USB3 SD D2R P 12 20 68 76 TRE g@ufl SMC 2_S3_SDA 3 41 450 L
> teE USB3 SD R2D C N 13 20 o8 76 O—  F SsMC T10l oM 1 ooz e J7050 - battery
> TRE USB3 SD _R2D C P 1220 68 76 [— PPV SA PPVBAT_G3H N 8Xs0 57
> IrRE USB3 EXTB D2R N 13 68 75 O—RE PPV S5 3 3 33 42 43 40 47 65 oo e > 1R SMBUS SMC 5 GB_SCL 41 445057 0
> IRE USB3 EXTB D2R P 1208 75 [ 12; D meeen > 1RE SMBUS SMC 5_G3 SDA i uss s s
D TrRUE  USB3_EXTB_R2D N 8 75 - = TRUE _ SYS DETECT L 6
[ TrRUE  USB3_EXTB_R2D P 8 75 = TRUE___GND 8x
> e USB EXTB N 1368 75 J4813 - keyboard =
f— RUE_USB EXTB P 13 68 75 i TrRUE__PP3V3_S4 29 34 39 42 43 45 47 65 65 68 18300 - eDP
TRUE___GND 19X [ TRUE PP3V42_ G3H 19 35 38 39 41 42 43 44 50 56 e DP INT AUX N
= TRE___WS_CONTROL_KBD ot o s I NT ALX P o7 74
. = __1RE & KBDI 2 DP_I NT N<O> -
J9510 - rio flex O ——IrE W5 KBDIO ) O P INT & N<g> .
e SD PWR EN s TRUE___ W5 _KBD11 0 | — e DP I NT M N2> or 74
B S mr  PPIVSRIVE5 SORO e oI VB KBDLZ » O F DPINT M Ne3> o
= e HDM _DOC OK e o > IrE W5 KBDIL3 = l:l: T S T NT M Peos o
12 68 7 TRUE WS KBD14 30 i
SRR na e X e ca— = T
Py TRE___ WS KBDI16_NUM s o IRE o
[ TrUE  SMBUS PCH CLK 13 18 22 44 63 68 76 = - TrRUEDP_INT_M. _P<3> 67 74
= _ TRE SMBUS PCH DATA 1938 22 14 63 60 70 O—= oo - e LCDFESS oo
>
= vV S EEPO S __me_ve Kabio - TS St ——
> IRE PP3V3 S3 3Xa3 20 21 22 44 46 47 65 o8 o—BE » TRELED RETURN 2 o o
B2 TR WS _KBD20 % —
TrRUE PP3V3_S4 20 34 39 42 43 46 47 65 66 68 = True  LED RETURN 3 6 67
[ B} TR WS_KBD21 w0 —
fr— TRUE _PP5V_S4 5Xa8 51 61 65 66 67 68 69 DD Tee WS KBD22 " ] TR LED RETURN 4 63 67
Rl N _STATE L 2060 > TRE LED RETURN 5 6 o
> tRE USB EXTB CC L g D—EE \A\Ag §Eg3 % [ TRE LED RETURN 6 o or
TRUE GN\D 10X | — WS KBD4 3 - TRUE PP5VR3V3_SW LCD 3Xe7
ES = 12; VEAKEDE % PPVOUT_SO_LCDBKLT _ o o
[ TrRUE W5 KBD6 - —IRE GN\ND 16X
= w
J5150 - hall effect [ TRUE WS KBD7 30 = .
[ TrRUE __PP3V42_G3H 1935 39 39 1 42 49 4a 50 56 = TrRUE W5 KBD8 30 Power Rails
[ TRUE SMC LID R 23 [ TRUE WS KBD9 30 i TRUE PM SLP_S3_L 12 21 41 66
TRUE __GND i TRUE W5 KBD ONOFF L 30 [ TRUE PPVTT_SO_DDR 21 27 60 69
= LEFT_OPTI ON_KBD > TRE PP3V3_SO BEfltunns
16050 - left fan [ TRUE WS LEFT SHI FT_KBD [ TRUE PP3V3_S3 13 20 21 22 44 46 47 65 68 69
> TRE FAN LT _PW w e QD 2x e P e e FH BB
= D 41 42
o—mEe FAN LT TACH w PP3V42_GaH , R
A = __TrE__PP5V SO P J4915 - kbd bkl t e FRZG3 B g o
TRE_GND O—IrE  KBDBKLT RETURNL 2Xa0 2 = PP5V S3 8883 95 97 °0 00 99 62 03 09 SYNC MASTER=J15 M.B SYNC DATE=10/ 31/ 2012
- KBDBKLT RETURN2 [ TRUE 21 37 60 65 66 69 ——
= Utk 2Xa0 63 TRE___PP5V_S5 P i
, = _1mE __PPVOUT_SO_KBDBKLT _ . s = oo Functi onal Test Points
J6060 - right fan e GND i > 1mE PPBUS G3H 20 45 56 57 63 69
—>_1E FAN RT_PW/ w0 N e PPDCN G3H 56 57 69 NUM=> | D
> 1RE FAN RT_TACH w0 = > TRE PPVCC SO_CPU 65 10 46 59 69 Appl e I nc. <SCH_NU
[ TrRUE PP5V_SO 3X1g 19 37 49 50 58 59 62 63 = TrRUE  PPVTTDDR _S3 60 69 ®
e _BRO suuny e ewsss " <E4LABEL>
- g NOTI CE OF PROPRI ETARY PROPERTY:
L > TRE PP1V5_SO L4 12 13 15 17 10 52 64 66 68
PP1V35 83 69 THE | NFORMATI ON CONTAI NED HEREI N | S THE
E TRUE 21 22 46 60 65 69 PROPRI ETARY PROPERTY_OF APPLE | NC.
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8 7 6 5 4 3 2

WWW . AlISaler.Com




8 7 6 5 4 3 2 1
PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD- PROBES FOR TBT
2 B3_SPARE_D2RN — B3_SPARE_D2RN 1572 7228 NG TBT_XTAL250UT — TRE TRUE__NC TBT_XTAL25QUT 20 72
215 _NC_USB3 SPARE D2RP — IRE TRUE NC USB3_SPARE D2RP 1572 -
2213 _NC_USB3_SPARE R2D CN — IRUE TRUE NC USB3_SPARE_R2D_CN 13 72
= NCUSB3 SPARE RRD CP — tmE  Tee  NC USB3 SPARE RRD CP w» = BT AFZD.C Pel> ‘IDsv BEAD- PROBE BPA535 o XNET_CONNECTI ON=TRUE
s 72 12 _NC_USB3_ EXTC D2RN — tme  tme  NC USB3_EXTC D2RN w72 78 S T *CDsm BEAD- PROBE BPAS53 1 No_XNET_CONNECTI ON=TRUE
D 7 72 15 _NC_USB3_EXTC D2RP — _TRE TREE NC USB3 EXTC D2RP wms TP _DP TBTSRC M._CP<3..0> — TRE TRE NC DP_TBTSRC M._CP<3..0> = e B sm BEAD- PROBE BPAS532 No_XNET_CONNECTI ONSTRUE
157215 _NC_USB3_EXTC R2D CN — IRE TRUE____NC USB3_EXTC R2D CN P TP_DP_TBTSRC M__CN<3..0> — TRE TRUE____NC DP_TBTSRC M__CN<3..0> =
157215 _NC_USB3_EXTC R2D CP — IRE TRUE____NC USB3_EXTC R2D CP w5 NC DP_TBTSRC AUXCH CP — IRE TRUE____NC DP_TBTSRC AUXCH CP -
1572 12 _NC_USB3_EXTD D2RN — TRE TRUE____NC USB3_EXTD D2RN w73 NC DP_TBTSRC AUXCH CN — IRE TRUE____NC DP_TBTSRC AUXCH CN 25 172
15 72 15 _NC_USB3_EXTD D2RP. — _TRUE TRUE NC USB3_EXTD _D2RP 1572 75 -
157215 _NC_USB3_EXTD _R2D CN — IRE TRUE____NC USB3_EXTD R2D CN I
s NC USB3 EXTD RRD CP  — tree  TRE  NC USB3 EXTD RRD CP 157+
» _NC PCl E_ ENET_D2RN — TRUE TRUE NC PCl E_ENET_D2RN 2
» _NC PCl E ENET_D2RP — _IRUE TRUE NC PCl E_ENET_D2RP v
» NC PCI E_ENET_R2D CN — IRE TRUE____NC PCIE ENET_R2D CN 12
. _NC PCI E_ENET_R2D CP — IRE TRE____NC PCIE ENET_R2D CP 12
- 212 _NC DP_I G D_AUXCHN — TRUE TRUE NC DP_1 G D _AUXCHN 12 72
212 _NC DP_I G D_AUXCHP — IRE TRE___NC DP_| G D AUXCHP 12 72
57211 _NC _SATA A D2RN — _TRUE TRUE NC SATA A D2RN 1172 75
57211 _NC_SATA A _D2RP — IRE TRUE ___NC SATA A D2RP 472 72 u NC_PCIE_CLK100M GPUN — IRE TRE____NC PCIE CLK100M GPUN e
757211 _NC_SATA_A_R2D CN — IRE TRUE__NC SATA_A R2D CN 177221 _NC PCI E_CLK100M GPUP — TRE TRE____NC PCIE_CLKI100M GPUP u
57211 _NC_SATA A R2D CP — TRE TRE____NC SATA A R2D CP 4 2u _NC PCIE CLK100M PE5N — RE TRE____NC PCIE CLK100M PE5N o
157211 _NC_SATA B_D2RN — IRE TRUE___NC SATA B D2RN 72 u _NC PCIE CLK100M PE5P — IRE TRE____NC PCIE CLK100M PE5P o
157211 _NC_SATA B_D2RP — IRE TRE____NC SATA B D2RP 5 ~u NC PCIE CLKI00M ENETSDN __ — NC PCI E_CLK100M ENETSDN_,, -,
5721 _NC SATA B_R2D CN — IRE TRUE____NC SATA B R2D CN s NC PCIE CLK100M ENETSDP __ — NC PCI E_CLK100M ENETSDP_,, ,,
57211 _NC SATA B R2D CP — IRE TRE____NC SATA B R2D CP 47220 NC PCIE CLK100M ENETN — IRE TRUE____NC PCIE _CLK100M ENETN o
C 211 _NC_SATA ODD D2RN — RE TRUE NC _SATA_ODD D2RN e u NC PCIE CLK1I00M ENETP — TRE TRUE NC PCl E_CLK100M ENETP o
2 _NC_SATA ODD _D2RP — TRE TRUE____NC SATA_ODD D2RP w7 u NC PCIE CLK100M PEGBN — IRE TRUE____NC PCIE CLK100M PEGBN o
2w _NC_SATA_ODD _R2D CN — IRE TRUE___NC SATA_ODD R2D CN w72 u NC PCIE_CLKI00M PEGBP — TRE TRUE____NC PClIE_CLK100M PEGBP u
21 _NC SATA ODD R2D CP — _IRUE TRUE NC SATA _ODD R2D CP 1n72 e NC PCIE CLKI1I00M SWN — TRUE TRUE NC PCI E CLK100M SWN 172
211 _NC_SATA D D2RN — IRUE TRUE NC SATA D D2RN neu NC PCIE CLKI00M SWP — IRUE TRUE NC PCl E_CLK100M SwWP 172
= N P N =Tee ___tre NG SATA D D2RP ©7 ., NC PCH GPI 064 CLKOUTFLEXO — te  tme  NC PCH GPl 064 CLKQUTELEXO & -
o =e  TRe NC SATA D R2D CN o NC_PCH_GPI 065 _CLKOUTFLEX1 — NC_PCH_GPI 065 _CLKOUTELEX1
»u _NC SATA D R2D CP — _TRUE TRUE NC SATA D R2D CP gy B e L2 P PSP — TRUE TR e Pl SEL 09 e B DSl e
G SATA F D2RN =5 L NG SATA F D2RN "7 . NG PCH GPI 066_CLKOUTFLEX2 — tmiE TRUE____NC PCH GPlI 066_CLKOUTFLEX2 1 7
N G OATA F DoRP =55 NG SATA F DORP "% . NG PCH GPI 067 CLKOUTFLEX3 — tmiE TRUE____NC PCH GPI 067_CLKOUTFLEX3 1 7
» 1 _NC SATA F R2D CN — _IRUE TRUE NC SATA F R2D CN 172
» 1 _NC SATA F_R2D CP — _IRUE TRUE NC SATA F_R2D CP "o
TR % £g %gg =-1RUE LRUE NC_LISB _EXTCN #7728 s _NC USB 4N — TRUE TRUE NC USB_4N 13 72
75 72 13 —_ TRUE TRUE NC USB_EXTCP 13 72 75 NC_USB 4P — NC_USB 4P
75 12 15 _NC_USB_SDN — TR TRE____NC USB_SDN wn i =—RE TRUE 172
s 72 12 _NC_USB_SDP — IRUE TRUE NC USB_SDP 1372 78
2 1 _NC_USB_ W ANN — _IRUE TRUE NC _USB_W.ANN 132
2 1 _NC_USB W ANP — _IRUE TRUE NC _USB_W_.ANP a2
s 7215 _NC_USB_6N — _IRUE TRUE NC USB 6N 1372 78
5 7215 _NC _USB 6P — _IRUE TRUE NC USB 6P 1372 75
7572 1 _NC_USB_7N — _IRUE TRUE NC USB 7N 13 72 75
7572 1 _NC_USB_7P — _IRUE TRUE NC USB 7P 13 72 75
75 72 15 _NC_USB EXTDN — _IRUE TRUE NC USB EXTDN 1372 75
5 72 15 _NC_USB_EXTDP — _IRUE TRUE NC USB_EXTDP 1372 75
13 _NC_USB PSOCN — _IRUE TRUE NC USB_PSOCN 13 72
213 _NC_USB PSQOCP — _IRUE TRUE NC USB_PSOCP 13 72
B 757210 NC_USB_| RN — IRE TRUE NC USB | RN 1372 75
5721 _NC _USB | RP — _IRUE TRUE NC USB | RP 1372 75
207211 _NC | TPXDP_CLK100MN — TRUE TRUE NC | TPXDP_CLK100MN\ 1172 74
24721 _NC | TPXDP_CLK100MP — IRUE TRUE NC | TPXDP_CLK100MP 1172 74
»12 _NC PCl _PME L — IRUE TRUE NC PCl _PME L 12 72
2 u _NC PCI_CLK33M QUT2 — RE TRE____NC PCl_CLK33M OUT2 v
2 u _NC PCI_CLK33M QUT3 — RE TRE____NC PCl_CLK33M OUT3 v
121 _NC_HDA_SDI N1 — IRE TRUE____NC HDA SDI N1 e o—IRE PCIE TBT R2D P<3..0> 26 70
2 1 _NC _HDA_ SDI N2 — IRUE TRUE NC HDA_SDI N2 1 72 TRUE PCl E TBT _R2D N<3..0> 28 74
21 _NC_HDA_SDI N3 — RE TRE____NC HDA SDI N3 o g TRUE PCIE TBT D2R C P<3..0> .
213 _NC LPC DREQO_ L — IRUE TRUE NC LPC DREQO_L 13 72 D IRE PCl E_TBT D2R C N<3..0> 26 74
2213 _NC _CLI NK_CLK — IRUE TRUE NC CLINK _CLK 13 72
12 s _NC_CLI NK_DATA — RE TRUE____NC CLI NK _DATA e
1215 NC _CLINK_RESET_L — RE Tee NG CLINK RESET L e CD—IRE DM _S2N P<3..1> —
= m—IRE DM _S2N _N<3..1> 512 74
>—IRE DM _N2S P<3..1> 512 74
o IRE DM _N2S N<3..1> s 12 74
A SYNC NASTER=J 15 ML.B SYNC DATE=10/ 317 201
e
5 NC_USB_SMCP — TrE  TRE _ NC USB SMCP - NC & No Test
72 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN 72 75 D Er\ ez
d} Appl e I nc. S—NUM>
» _NC SMC | NTERFACE 2 — TRE TRUE NC SMC | NTERFACE 2 . 8 <E4LABEL>
- NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
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J15 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE 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|>

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |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’ GAP
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 MM 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- Def i 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 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &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 Cifst3, 15t4,1500, 1501 0.053 MM 2
PHYSI CAL_RULE_SET LAYER oN %E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP 1X_D| ELECTRI Gib.1ss. 156,157,156, 1 h1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  |ists,15u4.150,15010 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’ GAP - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  |ista, 50,1500, 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 M
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 MM
PHYSI CAL_RULE_SET LAYER &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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [isia, 1504, 1509, 15010 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, 1SL11 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM M 0.101 MM 0.101 MM 0.180 MM 0.180 MM

SYNC MASTER=SI DLE J45 SYNC

DATE=12/10/201

T

PCB Rul e Definitions
@ Appl e Inc. . —NUM>
® <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 THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP H
- — CPU Net Properties DP AUX NET PROPERTI ES
cPU_50S =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD NET_TVPE S
= ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
CPU_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET| PHYSI CAL SPACI NG
== DM _S2N CPU 85D DM _S2N DM _S2N P<3: 0> 51272
CPU_27P4S - =27P4_CHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM_SE 7ML 7ML DM _s2N cPU_8sD DM _s2N DM__S2N _N<3: 0> e
N - = - - - - £ DM _N2S P<3: 0> M._C 3.0
cPU_85D =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF 85_CHM DI FF 85_OHM DI FF 85_OHM DI FF oM _hes CPU_85D DM _N2S oS N3 00 512 72 PN IGM Db_ssD o DP | NT P<3..0> s 670
N - - N A - DM _Nes CPU_85D DM _N2S DM : s 1272 = SEI.A!BBI_DP I'NT M. C N<3._. 0>
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. DL LNT Pl) 50S P ACTL EDl__| NT DB NI IGM DP_85D DI SPI AYPORT - 567 70
= = = == o DP_85D pspiaypcrr |DP INT ML_P<3..0> 51
= === [O—EDL_Csve CPU 50S CPU_AGTI FDI _CSYNC s 12 = = DF INT M. N3 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT u\/l O—KlOOM CF’U P e rPfRRD DI SPIL AYPOR P 67 71 74
D DM _d K CPU_85D Gl K_DM 611
= = = = = DP_85D Dsplavperr | DP_INT_M._F _P<3..0> «
CPU_AGTL i =STANDARD 2 CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C 2 DM _aK CPU 85D CK DM DM _CLK100M CPU N 611 = DP INT M. E N<3. . 0>
=== — CPU _CLK135M DPLLREF N [ DB_A50 DLSPLAYPOR o
O CPULQKI3S LI CPU_85D CK PCE 611 DF I NT M. P<3. . 0>
cPU_BM L * 8 ML 2 cPUVID * 0.457 WM 2 = = CPU CLK135M DPLLREE P — DP_85D DI SPLAYPORT .. 67 71 74
CO—CPLLa KIS PII CPU_85D CK POE 611 DP | NT M. N<3._. 0>
= = = = = DP_85D DI SPI AYPORT .. o7 71 74
cPuU_cow * 20 ML 2 CPU_VREF * 12 ML 2 D—CRU O KI35 PIL CPU 85D OKPOE CPU CLK135M DPLLSS N ¢4
- O—CRLaKias PlL CPU 85D AKPOE CPU CLK1I35M DPLLSS P ¢ .,
R - B UXCH C P
oot 2 1SPACI NG ED—CRU EDP_COWP CPU 27PAS CPU_COVP CPU_EDP_RCOVP 5 >R LNL LG AUX DP_85D DL SPLAYPORT | DP_| NT__Al P 5 67 70
CPU_VCCSENSE * 25 ML 2 [ED—CRU PEG COVP CPU 27P4S CPU_COVP. CPU_PEG RCOWVP 5 > —DB_LNL LG AUX DP_85D pspraypert | DP | NT_AUXCH C N s 67 70
; o ; ) D—CRUCFG CPU 455 CPY I TP CPU CFG<19. . 0> 61871 DB LNT_L G AUX DP_85D DisPLAYPoRT | DP_| NT_AUX_P -
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended. P LNT LG AUX b 85D DI SPL AV DP | NT AUX N o n
[ miog S = R
Sone signals require 27.4-ohm singl e-ended i npedance.
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 O XD G K PCH K POE 8D| K PAE NC | TPXDP_CLK100MP b 72
- O—XD2_ QK PCH K PCE 8D| K PAE NC | TPXDP_CLK100M\ Rz
Spaci hg Rul e Sets S em Gilass — lcmie [ XDP CPU TDI >4
s e [CO—XDE_ID0 CPU 455 cPyU I TP XDP_CPU_TDO 5 18 71
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff XDFLTNF. opL Ldgq (‘PlLI TP Xu:, O:,U T’\/s 187
DM _2SAME * =3X_DI ELECTRI C ? DM _2SAMVE TOP, BOTTOM| =4X_DI ELECTRI C ? [CO—XDB_ICK CPU 455 cPU I TP XDP_CPU TCK 6 18 71
== == 1 CcPU 455 cPy I TP XDP_CPUPCH TRST_L 618 71
* = ? - ? —LRSL L L
DM _TXRX 6X_DI ELECTRI C 7 DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C 7 o~ CPUass P TE XDP _BPM L<3..0> .
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? CO—XDP_BPM | CPU 455 cPU I TP XDP_BPM L<7. . 4> 18
== == XDP_BDR XDP. RE: L
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? — DE_ADRESETL CRLLA5S CRULTE DBRESET oo
= _ ’ = _ [ED—XDP_PRDY_ | CPU 455 cPy I TP XDP_CPU PRDY_ L R
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER TOP, BOTTOM| =4X_DI ELECTRI C ? D XDB_PREQ | CPU 455 cPU I TP é(ES g‘%’JESSEI? L P
— O CPLLCATERR | CPU_45S CPU_AGTI 6 a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRUPECl CPU 455 CPU VID CPU_PECI 6 14 42
C oM - ZoAVE " M _2SAVE CO—CPU_PROCHOT._| CPU 455 CPU_AGTL CPU_PROCHOT L o a1 42 58
DM _N2S DM _S2N * DM _TXRX cPU 455 cPU_AGTL CPU_PWRGD 51418 DP DM ROPERT
" T CO—BEM.IHRVIRIP | CPU 45S CPU 8M | PM THRMIRI P_L 6 14 42 /I H NET P El INESTVPE
miE ek oM e > _TXR'X" = o CPUASS CPUAGIL B VEM PVRGD o ELECTRI CAL_CONSTRAI NT_SET] PHYSI CAL - SPACI NG
CLK_DM DM _N2S * DM CLK2N2S O—BMswe CPU 455 CPU_AGTL PM _SYNC 6 12 - -
" T J_SM _RCOVP CPU 27P4S CPU_COVP. CPU_SM RCOWP<2. . 0> s — HDM _DATA DP_85D DI SPLAYPORT | HDM _DATA P<2. . 0> 68 70 71
CLK DM DM _s2n DM GLK2s2N CoO—CRuvID CPU 45S CPUVID CPU_VI DSOJT 8 58 [>—HDM_DATA DP_85D pispLayport | HDM _DATA N<2. . 0> 68 70 71
CLK_DM * * DM CLK2OTHER O—euviD CPU_45S CPU VID CPU_VI DSCLK s 58 DM _aK DP_85D HDM Gl K HDM _CLK P s 68 70 71
cPU VID CPU 458 cPU VID CPU VI DALERT L 8 se — HOM Q1K DP_85D HOM Q1K HDM _CLK N s 68 70 71
PEG - SSD & TBT [ L L L
O CPLLVOCSENSE CPU_27P4S cpy_veesense | CPU VCCSENSE P 8 58 DP_TBTSNKO_M._C P<3..0>
=== = = = DP_TBT_MQ DP_85D DI SPI AYPORT | .. 528 70
PHYSI CAL_RULE_SET LAYER ALLON RUTE | v i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEOK GAP [CO—CRU VCCSENSE CPU_27P4S cpy veesense | CPU_VCCSENSE N o 58 BTSNK N
ON LAYER? DP_TBT_MQ DP_85D pspLayport | DP_TBTSNKO_M._C 3..0> 528170
=== ED—CRU MEM VREE CPU_VREE CPU_DI MVA VREFDQ 72 = —1B1 =
PEG 80D * =80_cHM i FF =80_CHM_DI FF =80_CHM_DI FF =80_CHM_DI FF =80_OHM DI FF =80_OHM DI FF L = = CPU DI MVB_VREFDO = DP_85D pispLayport | DP.TBTSNKO M. P<3. . 0> 2
C—CRULMEM VREE CBLLVBEE 0V75. S3 ME DO A DP_ 85D DL spLavpoRT | DP_TBTSNKO_M._N<3. . 0> 2
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT mD—CRULMEM VREE MEML EEOV/ M_VRES o g DP_TBT M1 DP_85D Dispiayport | DPTBTSNKL M. C P<3..0> 527
b b D> CRU_MEM VREE CPU_VREE PPOV75_S3_MEM VREFDQ B 2 25 26 70 = peg—— e, o [ DPF TBTSNKL MG Ne3. . 0> .o
— — A — spraypert | DP_TBTSNKLI_M._C N<3. .
PEG 2SAME * =3X_DI ELECTRI C 2 PEG 2SAME TOP, BOTTOM =4X_DI ELECTRI C 2 —— _CPU MEM VREE MEM PVR PPOV75_S3_MEM VREFCA A 22 23 24 70 77 =27 — = b f:D DL SpLAY DP TBTSNKL M. P<3. . 0> »
= = — _CPU_NEM VREE. CPU_VREE PPOV75_S3_NEM VREFCA B 22 25 26 70 D> = x DP TBTSNKL M. N<3. 0>
PEG_TXRX * =6X_DI ELECTRI C ? PEG_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? 4 - - m rPfRRD DI SPL AYPOR P 28
PEG 20THER i =4X_DI ELECTRI C 2 PEG 20THER ToP, BOTTOM =6X_DI ELECTRI C 2 KO _AUXCH DP_85D DP_TBTSNKO_AUXCH P .,
P P > IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
PEG_2CLK * =7X_DI ELECTRI C 7 PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C 7 m rPfRRD u:, TBTSNKO AL))(C‘“' C 12 28 70
= DP_85D DP_TBTSNKO_AUXCH _C N 2 2 70
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET > —IBISNKI_AUXCH DP_85D DP_TBTSNK1_ AUXCH P,
S = N e > IBISNKL_AUXCH DP_85D DP_TBTSNK1 AUXCH N
PEG. =SAVE PEG_2SAME DP_85D DP_TBTSNK1_AUXCH C P 12 2 7
PEG_R2D PEG D2R * PEG TXRX feand DP_85D DP_TBTSNK1_AUXCH C N 122 70
B PEG * * * PEG 20THER
PEG * CLK_* * PEG 2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM_DI FF =85_OHM. DI Fo
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
DP_2SAMVE * =3x_DI ELECTRI C ? o DP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C ? o
DP_20THER * =4x_DI ELECTRI C ? o DP_20THER TOP, BOTTOM =6x_DI ELECTRI C ?
HDM CLK_2CLK * =7x_DI ELECTRI C ? o HDM CLK_2CLK TOP, BOTTOM =10x_DI ELECTRI C ? o
HDM CLK_2DP * =4x_DI ELECTRI C ? o HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? S
HDM CLK_2O0THER * =7x_DI ELECTRI C ? o HDM CLK_20THER TOP, BOTTOM =10x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
DI SPLAYPORT =SAMVE * DP_2SAVE
DI SPLAYPORT * * DP_20THER =D PEG 2R _TBT cPU 85D PEG PR PCIE TBT D2R P<3..0> .1
S " e = PEG 2R TBT CPU 85D PEG 2R PCIE TBT D2R N<3..0> .51
HoM _aLK CLK_ HDM CLK_2CLK = cPU_85D PEG 2R PCl E_TBT D2R C P<3..0> =
A HDM _CLK DI SPLAYPORT * HDM CLK_2DP =2 CPU 85D PEG 2R PG E TBT _D2R C N<3..0> 2
- - —— o> _PEa ron TaT Pl e PG RoD PCIE TBT R2D P<3..0> w0 n NG MRSTERC ST DLE J70 SYNC_DATE=127 10/ 2012
HOM _CGLK DM GLK_20THER [®—BEG R2D TAT CcPU 85D PEG R2D PCIE TBT _R2D N<3..0> CPU COnSt r ai nt S
= CPU 85D PEG R2D PCE TBT _R2D C P<3..0> sz
Ry CPU 85D PEG R2D PCIE TBT _R2D C N<3..0> s2s 170 | <SCH NumvsID
e Inc. =
Di splayPort/TMDS intra-pair matching should be 0.127nm Inter-pair matching should be within 2.54cm Max Length 241.3mm ® App
DisplayPort AUX CH intra-pair matching should be 0.127mm  Max |ength 330.2mm <E4LABEL>
SOURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. NOTI CE OF PROPRI ETARY PROPERTY:
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. EE&EF‘E?}“RYMTLO\‘ gg\%'&A&lEnglEéEl R‘C! S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 111 OF 118
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SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:;
SATA_85D * =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FE o
SATA_37SE * =37_oHM_SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM_SE =37_GM_SE’
SATA_45SE * =45_0HM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM SE =45_GM_SE’
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAE| G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAE| G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? T SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? T SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? T
SATA_20THER * =4X_DI ELECTRI C ? 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 I\CLRULE7$ET
SATA_* =SAVE * SATA 2SAMVE
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA 20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*qu
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
USB_85D - —85_0mM 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 VAE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAE| G‘ﬂ' ’
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 &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#’
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 VAE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAE| 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 ? USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System Cl ock Si gnal

Constraints

NOTE: Lat est

Intel DG cal

I's out

500hns SE for

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’(:‘#’KP‘
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 VAE| 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.

sys cl ocks

Cl ock Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ZE>—SYSALK O K32K RIC CK SIONA5S | A K SIOW SYSCLK_CLK32K_RTC
CLK_Cl K25M SR ClK 25M 45S | A K 25M SYSCLK_CL K25M SB
= ClK 25M 45S | A K 25M SYSCLK_CLK25M SB_R
[=>—SYSOLK O K25M CAM ClK 25M 45S | A K 25M SYSCLK_CLK25M CAMERA
[Z=D—SYSOLK O K25M TET ClK 25M 45S | A K 25M SYSCLK_CLK25M TBT
=5 ClK 25M 45S | A K 25M SYSCLK_CLK25M TBT_R

PCH Net Pr operties
NET_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 "
(e SATA_85D SATA 2R NC SATA A D2RP "
(e SATA_85D SATA 2R NC_SATA_A_D2RN "
[liin 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 n
= SATA_85D SATA 2R NC SATA B D2RN "
SATA_RCOVP. PCH SATA_RCOVP "
CO—USB_EXTA USB_85D USB USB_EXTA P 13
[O—UsB EXTA USB_85D USB. USB _EXTA N 13
[Z>—USB_EXTA USB 85D USB. USB _EXTA MJUXED P s
E>—USB_EXTA USB_85D USB USB EXTA MUXED N 38
[ USB_EXTA USB 85D USB USB LT1 P -
[ USB_EXTA USB_85D USB USB LT1 N -
3 NC USB_85D USB NC USB_EXTCP 1
3 NC USB_85D USB NC USB_EXTCN 1
3 NC USB_85D USB NC USB_SDP 1
y NC USB_85D USB NC USB_SDN 13
D CPU 455 cPy I TP SMC DEBUGPRT_RX L -
D CPU 455 cPy I TP SMC DEBUGPRT_TX L -
o—UsB s\ USB_85D USB NC USB_SMCP 72
O UsBsMC USB_85D USB NC USB_SMCN .
y NC USB_85D USB NC USB_ 6P 1
3 NC USB_85D USB NC USB_6N 1
> B_NC USB_85D USB NC USB 7P 13
=»—USBNC USB_85D USB NC USB_7N 1
O UsB EXTR USB_85D USB USB EXTB P 13
O—UsB_EXTR USB_85D USB USB_EXTB N 13
y NC USB_85D USB NC USB_EXTDP 1
3 NC USB_85D USB NC USB_EXTDN 1
O—UsBET USB_85D USB USB_BT_P 13
O—UsB BT USB_85D USB USB_BT_N 13
[ USB_85D USB USB_BT_CONN_P 2
[ USB_85D USB. USB BT _CONN_N 34
. NC USB_85D USB NC USB | RP 1
> B _NC USB_85D USB NC USB | RN 13
[ZE»—USB TPAD USB_85D USB USB _TPAD P 13
[ZEp—USB TPAD USB_85D USB. USB _TPAD N 13
USB 85D USB USB TPAD R P 30
[l USB_85D USB. USB TPAD R N 20
OB USBREIAS | POH USE RBIAY  USH RBIAS PCH USB_RBI AS 1
[ —USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R P 13
D USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R N 13
T USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D P -
»>—USB2_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N .
= USB_85D USB3 R2D USB3_EXTA R2D C P 1
USB_85D USB3 R2D USB3_EXTA R2D C N 1
B3 EXTB RX USB_85D USB3 2R USB3_EXTB D2R P 13
[ USB3_EXTB RX USB_85D USB3_[2R USB3_EXTB D2R N 1
= USB 85D USB3 2R USB3_EXTB_D2R C P
USB_85D USB3 2R USB3_EXTB_D2R C N
3_EXTB TX USB_85D USB3 R2D USB3_EXTB R2D P -
B3 _EXTB TX USB_85D USB3 R2D USB3_EXTB R2D N 68
= USB_85D USB3 R2D USB3_EXTB_R2D C P 1
= USB_85D USB3 R2D USB3_EXTB_R2D C N 1
. USBR3 USB_85D USB3 2R NC USB3_EXTC D2RP 1
NC_USB3 USB_85D USB3 2R NC _USB3_EXTC D2RN 1
[liie USB_85D USB3 R2D NC USB3_EXTC R2D CP 13
USB_85D USB3 R2D NC USB3_EXTC R2D CN 13
>N ushz USB_85D USB3 2R NC USB3_EXTD D2RP 1
= NC_UsB3 USB_85D USB3 2R NC USB3_EXTD D2RN 1
T USB_85D USB3 R2D NC USB3_EXTD R2D CP 13
= USB_85D usez roD | NC USB3_EXTD R2D CN 13

SYNC MASTE|

PCH Constraints 1

| DLE J45

SYNC DATE=12/10/ 201

d} Appl e I nc.
®
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIUMUM LI NE WOTH | M NI MJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_455 * =45_OHM SE =45_CHM SE =45_OAM_SE =45_OHM_SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_0HM SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
LPC * 6 ML 2
CLK_LPC * 8 ML 2
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRITE | 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_OAM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
svB * =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_45S * =45_CHM SE =45_CHM SE =45_OAM_SE =45_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
HDA =2x_DI ELECTRI C 2
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
SPI _45S * =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
C SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
SPIl * 8 ML 2
PCH Singl e Net Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI 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 LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VeI GHT
PCH_SE * =2x_DI ELECTRI C 2 PCH_SE TOP, BOTTOM =3x_DI ELECTRI C 2

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER AGFONRATE | M NUMUM 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_0MLDI FF =85_CHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_85D * =85_0MLDI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_GHM 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_2SAMVE * =2X_Di ELECTRI C ° PCl E_2SAVE TOP, BOTTOM =4X_Di ELECTRI C a
B 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 TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULE;
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

PCH Net Properties PCH Net Properties
NET_TYPE T
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_GONSTRAI NT_SET Prvs CAEH*TYPESPAO o
o—LleCcaD L PC 45S LPC LPC AD<3..0> 13 a1 50 71
O LPC_ERAME | L PC 45S LPC LPC FRAME L 13 a1 50 71
[CO—LBC RESFT | L PC 45S LPC LPCPLUS RESET L 20 50 71
O —SMBUS PCH A K SMB_45S SMB SMBUS_PCH CLK 1318 22 4 63 68 71 | [TCH-—PCH PM NET PCH 455 PCH SE PCH INTRUDER L,
CO—SMBUS PCH DATA | SMB 455 SMB SMBUS_PCH _DATA 131022 4a 03 00 71 | [ZTH-—PCHLPM NET PCH_45S PCH SE PCH INTVRVEN L,
. PCH 0_ SMB_45S SMB SM._PCH 0_CLK 13 4a [ED>-—BCH PM NET PCH _45S PCH SE PCH DSWRMEN 12
3 PCH 0 SMB_45S SMB SM._PCH 0_DATA 13 44 =>—POHL PM NET PCH_45S PCH_SE PCH SRTCRST_L 1
} PCH 1 SMB_45S SMB SM._PCH 1_CLK 13 44 CD>——BCHLPM NET PCH 45S PCH SE PM RSMRST L 12 66 71
 PCH 1| |  SMB 45S SMVB SM._PCH 1 DATA 13 as [=——BCH M NFT PCH 45S PCH SE PM SYSRST L 12 10 41 71
> AT aK HoA_ass oA HDA BI T CLK e T3y PCH PM NET PCH 45S PCH SE Em ECH PWROK 12 19 71 76
DA 45S oA HDA BIT CLK R » [ED>——BCH PM NET PCH_45S PCH_SE CH PWROK 12 10 71 76
> _oa snc HDA_45s oA HDA_SYNC o [D——BCH PM NET PCH 45S PCH SE PM_DSW PWRGD P,
LDA 45S DA HDA SYNC R S PCH PM NET PCH 45S PCH SE PM PCH SYS PWROK 1 15 19 a1 71
= DA 45S oA HDA RST R L [=2D>——BCH PM NET PCH 45S PCH SE PM PWRBTN L 12 18 a1
= T DA 4ns DA HDA RST L o . [>——BCH PM NET PCH _45S PCH SE PMTHRMIRIP L R ..
= DA SDI N0 LA 45S oA HDA SDI NO ’: :2 C——PCHLPCLE_VAKE PCH_45S PCH SE PCl E WAKE L 12 a0 36 71
= s sono & HoA_45s Hoa CS4208_HDA_SDOUTO_R ., > PCHLPMNET PCH 455 PCH SE PCH RAN L 1
O—HbA spaur HDA 45S HDA HDA SDOUT s
D HDA_45S HDA HDA_SDOUT_R 1119 PCIE_D2R PCLE 85D POLE MR PCIE SSD D2R P<3..0> ;5
- PR PCl E_85D PCLE 2R PCl E_SSD D2R N<3..0> ;4
PCl E 85D PCl E_R2D PCIE SSD R2D C P<3..0> w135
D R = gs: g_‘E R 1250 POLE_RoD. PCLE_ASD POLE_RoD PCI E_SSD_R2D C N<3.. 0> 153
= = e~ - =p ME R *© > PCIE_85D PO E_R2D PCIE SSD R2D P<3..0> .
= P - =Pl MO ne > PQLE 85D PQE RD PCI E SSD R2D N<3..0> o
OO—SBLMSs0 SPl_45S [S= SPI _M SO 13 50
D SPl_45S SP| SPI_CSO_R L 13 50
Co—SBL_Cs0 SPl_45S SPl SPI _CSO_L 0
_SD R2D USB3 85D USB3 R2D USB3_SD R2D C P 13 20 68 71
[O—USB3_SD RD USB3 85D USB3 R2D USB3_SD R2D C N 13 20 68 71
[O—UsB3_sD 2R USB3_ 85D USB3 2R USB3_SD D2R P 13 20 68 71
_SD PR USB3 85D USB3 2R USB3_SD D2R N 13 20 68 71
[O—POE AR RD PCl E_85D PCI E_R2D PCl E AP_R2D P 34 71
[CO—BPQE AR RD PCl E_85D PCl E_R2D PClE_AP_R2D N 307
f— PCl E_85D PClE_R2D PCILE AP R2D C P 13 34
(e PCl E_85D PCl E_R2D PCIlE_AP_R2D C N 13 34
[ PCIE_85D PO E_R2D PG E AP_R2D Pl _P a4
= PCl E_85D PClE_R2D PClE AP_R2D PI _N 4
CO—BOE AP 2R PCI E_85D PO E_2R PGl E_AP_D2R P 13 34
[O—BCLE AP 2R PCI E 85D PCIE 2R PCl E_AP_D2R N 13 34
> PCl E_85D PCE 2R PClE AP D2R PI _P 24 71
> PCl E_85D PCE 2R PCl E AP D2R Pl _N 24 71
> BCLE_CAVERA ROD PCl E_85D PCl E_R2D PCl E_CAMERA R2D P 36 37
[Z>—BCLE_CAVERA R2D PCl E_85D PClE_R2D PCl E_ CAMERA R2D N 36 37
= PCl E_85D PClE_R2D PCl E_CAMERA R2D C 13 a7
> PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C 13 37
[ —PCLE_CAVERA 2R PCl E_85D PCLE 2R PCl E_ CAMERA D2R P 13 37
PCl E_CANERA 2R PCI E_85D POl E_2R PCl E_CAMERA D2R N 13 37
= PCl E_85D PCE 2R PCl E_CAMERA D2R C 36 37
PCl E_85D PCE 2R PCl E_CAMERA _D2R_C 6 a7

X
%)

[ QK I PC 455 K IPC LPC CLK33M SMC R 1 19
CO—BPCOHLPC A KO CLK | PC 455 QK IPC LPC CLK33M SMC 10 a1
CO—BPOHLPC A KO CLK | PC 455 QK IPC LPC CLK33M LPCPLUS
= QLK | PC 455 K IPC LPC CLK33M LPCPLUS R 110
»—BOLE_ QL KI00M CPU 455 AKPOE PCH CLK33M PCl I N 1 1e
ED—POE aKiooMm CPU 455 AKPOE PCH CLK14P3M REFCLK "
ED—BOE QKiooM CPU 455 AKPOE PCH CLK33M PCl OJT 110
— PCIF GKIOOMPCH QK PCIFE 85D AKPOE PCl E_ CLK100M PCH P "
ED—POE QKIOOMPCGH  CGK POE 85D AKPOE PCl E_CLK100M PCH N 1
ED—POE G KIOOMTET QK PCE 85D AKPOE PCl E_ CLK100M TBT P 1 28
— PCIF GIKIOOMTBI G K PCIE 85D AKPOE PCl E_ CLK100M TBT_N 11 28
QK PCIE 85D AKPOE PCH CLK96M DOT_P 1
PCI E_CI K100N ClK PCIE 85D AKPOE PCH CLK96M DOT_N n
— PCIE G KIQOM SATIA PCI E_85D AKPOE PCH CLK100M SATA P "
ED—PCOLE CLKI00M SATA PO E 85D AKPOE PCH CLK100M SATA N "
CO—POLE GLKIOOM ENET PO E 85D AKPOE PCl E_ CLK100M SD P
O POE QKIOOMENHT PO E 85D AKPOE PCl E_ CLK100M SD N
CO—BOE QKIOOM AP PCl E_85D AKPOE PCl E_ CLK100M AP_P 11 34
CO—BOE O KIOOM AP PCl E_85D AKPOE PCl E_ CLK100M AP_N 11 34
[En PCl E_85D AKPOE PCl E_ClL KIOOM AP_CONN_P_ 34 71
[ PCl E_85D AKPOE PCl E_CLK100M AP_CONN_N 4 7
CO—PAE QKIOOM S2 ClK PCIE 85D AKPOE PCl E CLK1I0O0OM CAMERA P ., 5
CO—BOE OKIOOM S2 CK PCIE 85D AKPOE PCl E_ClL KIOOM CAMVERA N 4,
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMVERA C P 36 ar
= ClK PCIE 85D AKPOE PCl E_ CLK100M CAMERA C N 36 a7
ZZ>—POLE QL KI0OM EW ClK PCIE 85D AKPOE PCl E_ CLK100M SSD P 13
= ClK PCIE 85D AKPOE PCl E_ CLK100M SSD N 13
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GAbq NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 37S * =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S « =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD O MEMACK] MEM 22D MEM ALK MEM A CLK Pe( T
N O MEMA QKo MEM 72D MEM O K NMEM A _CLK N<O> 723 27
MEM_ 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF D MEMA LK MEM 72D MEM O K MEM A _CLK P<1> 724 27
MEM 455 « =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD D MEMA QK MEM 22D MEM ALK MEM A CLK Dl 7
i O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0> 723 27
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_OHM DI FF [ MEMLA_CNTL1 MEM 40S MEM CTRL NMVEM A CKE<1> 724 27
> MEMA CNTLO MEM 40S MEM CTRI MEM A CS_L<0> 723 27
D D MEMLA_CNTLY VEM 40S MEM CTRI MEM A CS L<1> 7 24 27 D
> MEMA_CNTLO MEM 40S MEM CTRI NMVEM A _ODT<0> 723 27
> MEM.A_CNTLY MEM 40S MEM CTRI MEM A _ODT<1> 7 24 27
o MEMA QD MEM 40S NEM CMVD NMEM A _A<15.. 0> 7 23 24 27
o MEMA D MEM 40S NEM CAVD NVEM A BA<2. . 0> 7 23 24 27
MM A OD MEM 40S NMEM CAVD MVEM A RAS L 723 24 27
o MEMA D MEM 40S NEM CAVD MEM A CAS L 723 24 27
o MEMA QD MEM 40S NEM CAVD MNEM A VE L 723 24 27
- CO—MEMA DATA 0 MEM 45S MEM A_DATA O MEM A_DQ<7. . 0> 723 24
Sp acCl n g RU| e Set S O MEM A _DATA 1 MEM 45S MEM A_DATA 1 MEM A_DQx<15. . 8> 723 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ : MEM A_DATA 2 WM74§§ NFM*A*DATA*? 'VEM A m<23 - 16> T
i - S — O MEM.A DATA 3 VEM 45S MEM A DATA 3 NMEM A DQ<31. .24> .5,
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEMA DATA 4 VEM 45S NMEM A DATA 4 NMEM A DQ<39. .32> ;..
" - o Z o MEM A_DATA 5 MEM 45S MEM A_DATA_5 NMEM A DQ<47. . 40> ;555
IVEM_DQS2 OANDATA| 2x_Dl ELECTRI C| ? VEM_DQS2OWNDATA{  TOP, BOTTOM 5x_DI ELECTRI C . [ — NEM_A_DATA 6 NVEM 455 NEM_A_DATA 6 MEM A_DO<55. . 48> 115 0 _—
VEM_CMD2CNVD * =2x_DI ELECTRI C ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ? [T MEM A _DATA 7 VEM 45S MEM A _DATA 7 MEM A DQ<63..56> ;..
" - o Z == o MEM A_DGS MEM 85D MEM A _DQS_Q MEM A_DQS_P<0> 7 23 24
MEM_CMD2CTRL 2x_Dl ELECTRI C| ? MEM_CMD2CTRL TOP, BOTTOM 5x_DI ELECTRI C ?» » L NEM 85D VEM A_DOS_0 VEM A _DOS _N<O> s ua
MEM _CTRL2CTRL * =2x_DI ELECTRI C ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DXSI MEM 85D MEM A DQS_1 MEM A DQS P<1> 723 24
VEM_CLK2CLK * =4x_DIELECTRIC| 2 MEM CLK2CLK| Top, BOrToM| =8x_DI ELECTRI C 2 o MEMLBSD MEM.A_DCE1 MEM A XX Dl 7 e 2
— _ = _ O MEM.A DOS2 MEM 85D MEM A_DQS_2 MEM A_DQS_P<2> 7 23 24
MEM_20THERMVEM * =4x_DI ELECTRI C ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEM A DOS2 MEM 85D MEM A DQS 2 MEM A DQS N<2> 23 24
< - 5 - = O MEM.A DOS3 MEM 85D MEM A_DQS. 3 MEM A_DQS_P<3> 7 23 24
MEM 2PV 2x_DI ELECTRI C| ? MEM 2PV TOP, BOTTOM 4x_DI ELECTRI C ?» » N NEM 85D VEM A_DCF_3 VEM A DOS N<3> B
NMVEM_2GND * =2x_DI ELECTRI C ? NMVEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEMA DOsa MEM 85D MEM A DQS 4 MEM A DQS P<4> 723 24
VEM _20THER * =6x_DI ELECTRIC| 2 VEM 20THER | Top, BOTTOM| =10x_DI ELECTR C 2 O MEMADS MEMLBSD MEMA_DCE 4 MEM A DQE Ned> 7 e 2
— ~ O MEM.A DOSS MEM 85D MEM A_DQS. 5 MEM A _DQS_P<5> 723 24
C CO—MEM A DGSS MEM 85D MEM A_DQS. 5 MEM A _DQOS_N<5> 723 24 C
> MEM A DOS6 MEM 85D MEM A_DQS._ 6 MEM A _DQS_P<6> 723 24
) . [ MEM A DCS6 MEM 85D MEM A _DQS_6 MEM A_DQOS_N<6> 723 24
— MEM A_DQS7 MEM 85D MEM A DQS 7 NMVEM A_DQS_P<7> 723 24
Menory Bus Spaci ng Group Assi gnnents (= vy MEULSD ML A Rl —
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis : NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisléf C I\IFM7R7(] KO NFM777D l\/FMi(‘l K 'VEM B CLK P<O> 2 25 27
MEM * _DATA * * * MEM _20THER MEM A DQS_O0 [MEM A DATA O * IVEM_DQS2 OANDATA O MEMB O KO MEM 72D MEM O K NMVEM B_CLK N<O> 725 27
S " " " === " === = MEM B Cl K1 NEM 72D MEM O K MEM B_CLK P<1> 726 27
MEM *_DQS_ NEM_2OT|—»|E}?M » MEM A DQS_1 |MEM A DATA 1 NEM_DQ&O/@ATA - MEML B (1 K1 MEM 72D NEM LK MEM B CLK N<ls> e
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 OANDATA O MEMB CNTIO MEM 40S MEM CTRI MEM B_CKE<0> 725 27
" " === " === > MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1> 726 27
MEM_CTRL NVEM_20THER MEM_A_DQS_3 |[MEM_A_DATA 3 [VEM DQS20/MDATA [CZ>_MEM R CNTiO MEM 405 MEM CTRY MEM B CS L<0> o
MEM CLK * * MEM 20THER MEM A DQS_4 |MEM_A DATA 4 * IVEM_DQS2 OANDATA D MEM B CNTLI MEM 40S MEM CTRI MEM B_CS L<1> 726 27
" === > MEM B CNTIO VEM 40S MEM CTRI MVEM B_ODT<0> 725 27
I MEMLA DQS_S [MEM A DATA S NEM—DQ&OIW?ATA O MEM B CNTIL MEM 40S MEM CTRI MVEM B_ODT<1> 726 27
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM A DQS_6 [MEM A DATA 6 * IVEM_DQS2 OANDATA| D MEM B QD MEM 40S NMEM CAVD MEM B _A<15. . 0> 7 25 26 27
" " - " === " === o MME QD MEM 40S MVEM CVD MEM B_BA<2.. 0> 725 26 27
MEM_* _DATA_ SAME VEM DATA2SELF MEM_A_DQS_7 [MEM A _DATA_7 NEM_DQ&WTA o _eME an VEM 405 VEM OMD VEM B RAS L J oo ve
MEM B_DQS_0 |MEM _B_DATA O * IVEM_DQS2 OANDATA O MEMB QD MEM 40S MEM_CMVD MEM B_CAS L 725 28 27
" === o MME QD VEM 40S MEM_CMVD. MEM B WE L 7 25 26 27
I MEM B DQS_1 |MEM B _DATA 1 NEM_D@zW@ATA O MEM B DATA O VEM 45S MEM B_DATA_0 NVEM B_DQ<7. . 0> 7 25 26
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM B_DQS_2 [MEM B_DATA 2 * IVEM_DQS2 OANDATA| O MEM.B_DATA 1 MEM 45S MEM B_DATA 1 MEM B _DQx15. . 8> 7 25 26
" = " == O MEM B DATA 2 VEM 45S MEM B_DATA_2 NMEM B_DQ<23. . 16> ;25 2
MEM_CMD MEM_CMD NEMchDz}crl‘v?} MEM B_DQS_3 |[MEM B_DATA_3 NEM_D(§2WPATA = e aTa MEM 455 NEM B_DATA 3 VEM B_DO<31.. 24> _» o o
NMVEM_CNMD MEM_CTRL * MEM_CVD2CTRL MEM B_DQS_4 [MEM B _DATA 4 * IVEM_DQS2 OANDATA O MEM B DATA 4 VEM 45S MEM B DATA 4 MEM B DQ<39. . 32> ;.52
" = " == MEM B_DATA 5 VEM 45S MEM B_DATA_5 NVEM B_DQ<47. . 40> ;25 56
MEM_CTRL MEM_CTRL wmﬁamzqg MEM_ B_DQS_5 [MEM B_DATA_5 NEM_D(§2WPATA l:: NEM B_DATA 6 MEM 455 NEM B_DATA 6 VEM B_DO<55.. 48> _» o o0
MEM CLK MEM CLK * MEM_CLK2CL MEM B_DQS_6 |MEM _B_DATA 6 * IVEM_DQS2 OANDATA O MEM B DATA 7 MEM 45S MEM B_DATA 7 MEM B_DQ<63. . 56> ;25 5
" ” - = - == O MEM B DQS0 MEM 85D MEM B DQS 0 MEM B_DQS_P<0> 725 26
MEM MEM MEM_2OTHERVEM MEM B_DQS_7 [MEM B_DATA 7 IVEM_DQS2 OANDATA = e e MEM 85D MEM B DOE 0 VEM B _DOS _N<O> e
O MEM.B_DQSI MEM 85D MEM B DQS 1 MEM B_DQS P<1> 725 26
O MEM B DS MEM 85D MEM B_DQS_1 NVEM B_DQOS N<1> 725 26
O MEM B DGS2 MEM 85D MEM B DQS 2 MEM B_DQS P<2> 725 26
. O MEM B DQS2 MEM 85D MEM B_DQS_2 NVEM B_DQOS N<2> 725 26
DDR3 ( Menor y Dovvn) . O MEM B DOS3 MEM 85D MEM B DQS 3 MEM B_DQS_P<3> 725 26
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair CO—MEMB DXS3 MEM 85D MEM B DQS 3 VEM B_DQS N<3> 7 25 26
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. AB_ MEM 85D MEM B DQS 4 NVEM B_DQOS P<4> 25 26
DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj. MVEM 85D MEM B_DQS 4 MEM B_DQOS_N<4> 725 26
CLK intra-pair matching should be within 0.127mm inter-pair matching should be wi thin 0.508mm MEM 85D MEM B DQS 5 NVEM B_DQS P<5> 7 25 26
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs. MVEM 85D MEM B_DQS. 5 MEM B_DQOS_N<5> 725 26
A/ BA/ CVD signals should be matched within [CLK-2.54m] to [CLK+2.54mj of CLK pairs. MVEM 85D MEM B_DQS. 6 MEM B_DQS_P<6> 725 26
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. MEM 85D MEM B DQS 6 NVEM B _DOS N<6> 7 25 26
Maxi mum | ength of any signal fromdie pad to first DRAM device is 139. 7mm nax, to | ast DRAM device is 194. 31nm nax. MEM 85D MEM B DQS 7 NVEM B_DQOS P<7> 25 26
SOURCE: Doubl e checked with Doc#486985 Chief River SFF Platform DG Memory Down MEM 85D MEM B_DGS.7 MEM B DOB Ne7> o
SOURCE: Need to re-confirm CRWDG for nmenory down (Intel not yet provided) MEM_PVR PPOV7S5_S3_NEM VREFDO A 2 2 26 10 o8
- — MEM PVR PPOV75_S3_NEM VREFCA A 27 23 24 70 74
Menory to Power Spaci ng = NEM PVR PP1V35 S3 NEM  .vmneser
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR * * DEFAULT SYNC VASTER=SI DLE J45 SYNC DATE=12/ 10/ 201
< e -
Menory to GND Spaci ng Menory Constraints
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET d} Appl e I nc <SCH_ UNI> D
GND NEM * * NEM 2GND ) Sy
A = o <E4LABEL>
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 114 OF 118
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Di spl ayPor t

Thunder bol t

Si gnal

SPI

Si gnal

Constraints
NOTE: Di spl ayPort Physical / Spaci ng Constrai nts provided by Chi pset or GPU page.

Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘
TBT_SPI _45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t / DP Connector 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’GA’P‘
TBTDP_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

SOURCE: Bill Cornelius’s Thunderbolt Routing

TBT_DP Interface Constraints

Not es

Thunder bol t / DP Net

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
TBTDP_85D N =85_0HM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF -85 OMDIFF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
TBTDP_2SAMVE N =3X_DI ELECTRI C a TBTDP_2SAMVE TOP, BOTTOM =4x_DI ELECTRI C a
TBTDP_TXRX * =6X_Di ELECTRI C [ TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ?
TBTDP_20THER * =4X_Di ELECTRI C [ TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?

NET_SPACI NG_TYPEL

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

TBTDP_* =SAVE * TBTDP_2SAME
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX
TBTDP_* * * TBTDP_20THER |

NET_TYPE

Properties

Thunder bol t

| C Net

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C P<1..0>
O—IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1..0>
OO—IELARD TBIDP_85D. TBIDP_R2D. TBT_A R2D P<1..0>
O—IBLARD TBIDP_ 85D TBIDP_R2D TBT_A R2D N<1..0>
DR AlSXM DP_85D DI SPI AYPORT DP_TBTPA M _C P<1>
o—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1>
Do—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._P<1>
o—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1>
o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._P<1>
o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1>
CD>—D2_IBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._C P<3>
[ZD—DR_TBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._C N<3>
D DR_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3>
o> DR_TBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3>
O IBLA 2RO TBIDP_85D TRIDP_DPR TBT_A _D2R C P<0>
CO—IBL A 2RO TBIDP_85D TRIDP_D2R TBT_A D2R C N<O>
O—IBLA 2RO TBIDP_ 85D TBIDP PR TBT_A_D2R _P<0>
[O—IBLA R0 TBIDP_ 85D TBIDP PR TBT_A D2R N<O>
D IELA 2RI TBIDP_85D. TBIDP_PR TBT_A D2R C P<1>
D —IELA 2RI TBIDP_ 85D TBIDP PR TBT_A D2R C N<1>
> IELA 2RI TBIDP_85D. TBIDP_PR TBT_A D2R P<1>
CD—IBLA 2RI TBIDP_85D TRIDP_D2R TBT_A D2R N<1>
[O—IELA 2RI TBIDP_85D. TBIDP_PR TBT_A D2R1_AUXDDC P
[O—IELA 2RI TBIDP_85D. TBIDP_PR TBT_A D2R1_AUXDDC N
O—IBL A AUXCH DP_85D DP_TBTPA AUXCH C P
[O—IBL A AUXCH DP_85D DP_TBTPA AUXCH C N
O—IBL A AUXCH DP_85D DP_TBTPA AUXCH P
O—IBLA AUXCH DP_85D DP_TBTPA AUXCH N
D IBLE RD TBIDP_85D. TBIDP_R2D. TBT B R2D C P<1..0>
D —IBL B R2D TBIDP_85D. TBIDP_R2D. TBT B R2D C N<1..0>
D IBLE_RD TBIDP_85D. TBIDP_R2D. TBT_ B R2D P<1..0>
D IBL B R2D TBIDP_85D. TBIDP_R2D. TBT B R2D N<1..0>
>R B LsX M DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
DB B LlsxM DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
DB B Llsx M DP_85D DI SPL AYPORT. DP_TBTPB_M._P<1>
DP_B | SX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1>
>R B LsxM DP_85D DI SPI AYPORT DP_B LSX M._P<1>
>R B LlsxM DP_85D DI SPI AYPORT DP_B LSX M._N<1>
[=»>—DB_IEIPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
> DE_IBIPE_M DP_85D DI SPI AYPORT DP_TBTPB M._C N<3>
DP_TBTPB_M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3>
[=®>—DB_IEIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._N<3>
=p—IBL B 2RO TBIDP_85D TRIDP_D2R TBT_B D2R C P<0>
1Bl B R0 TBIDP_ 85D TBIDP PR TBT_B _D2R _C N<O>
=18l B D2R0 TBIDP_85D TRIDP_D2R TBT_B D2R P<0>
=»—IEL_ B 2RO TBIDP_85D TRIDP_D2R TBT_B D2R N<O>
> 1Bl B 2RI TBIDP_85D TRIDP_D2R TBT B D2R C P<1>
= IEL_B 2RI TBIDP_85D TRIDP_D2R TBT_ B D2R C N<1>
> 1BL B 2RI TBIDP_85D TRIDP_D2R TBT_ B D2R P<1>
> IEL_B 2RI TBIDP_85D TRIDP_D2R TBT_ B D2R N<1>
= I1EL_ B 2RI TBIDP_85D. TBIDP_PR TBT_B _D2R1_AUXDDC P
= IBL_B 2RI TBIDP_85D TBIDP_PR TBT_B D2R1_AUXDDC N
=D—IBL_B AUXCH DP_85D DP_TBTPB_AUXCH C P
> IBL_B AUXCH DP_85D DP_TBTPB_AUXCH C N
> IBL_B AUXCH DP_85D DP_TBTPB_AUXCH P
E»—IBL_B AUXCH DP_85D DP_TBTPB AUXCH N

Properties

0000

O IBLSPL_CS |

DP_85D DI SPL AYPORT DP_TBTSRC M._C P<3..0>
DP_85D DisPLAYPORT | DP TBT. N<3. . 0>
DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C P
DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C N
O—IBLSBL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK
_SPI TBT SPI_45S | TBT SpPI TBT_SPI _MOSI

TBT_SPI_M SO TBT SPI_45S | TBT SpPI TBT_SPI _M SO

TBT SPI_45S | TBT SpPI TBT _SPI_CS L

Only used on hosts supporting Thunderbolt video-in

Only used on dual -port hosts.

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

Thunder bol t

Constraints

d} Appl e I nc.
®
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M PI

| nterface Constrai nts

Properties

PHYSI CAL_RULE_SET

LAYER

ALLOV
ON

ROUTE
UAYER? 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

M PI_85D

=85_0HM.DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_CHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG \EI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

M Pl _20THER * =4X_DI ELECTRI C M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C ?
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ?
M Pl CLK_20THER * =7X_DI ELECTRI C ? M Pl CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ?

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 PRIMARY 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 DI FF | =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_CNVD2CMD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =2x_DI ELECTRI C| ? S2_CNMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2

Menory

Bus Spaci hg Group Assi gnnents

36 37

36 37

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2_MEM ALK NVEM CAM CLK P
O—S2 MM K S2_MEM 85D S2_MEM ALK VEM CAM CLK_N
OS2 MEM ONTI S2_NEM 45S S2_MEM CTRI VEM _CAM CKE
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L
[l S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
S MEM VD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CMD NVEM CAM VE L
OS2 MEM D S2_NEM 45S S2_MEM CMD MEM _CAM BA<0>
OS2 MEM D S2_NMEM 45S S2_NMEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CMD VEM CAM BA<2>
—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS_P<1>
[»—S2_MEM DQE1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divkl>
S MEM A S2_NMEM 45S S2_MEM CMD MEM CAM A<14. . 0>
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0>
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx<15. . 8>
[ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
> MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA N
= M Pl _85D M Pl _DATA M Pl _DATA_CONN_P
= M Pl _85D M Pl _DATA M Pl _DATA_CONN_N
D> MPL_aK s M Pl_85D K MPI MPl_CK P
> MPL_aK s M Pl_85D K MPI MPl_CLK N
T M Pl_85D K MPI MPI_CLK CONN P
[EEn s M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
[Eeny S2_NEM PUWR PPOV675_CAM VREF
o S2_NEM PR PPOV675_MEM CAM VREFCA 37
[ S2_MEMPWR | PPOV675_MEM CAM VREFDQ 57

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE NET_SPACI NG_TYPEL | 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 H
< vevion s veon | < omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM URL * s2 C'VDZCTR o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRLZCTRL S2_MEM PVR | S2_MEM* * S2MEM 2PViR¢
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR DEFAULT

Menory

to G\ND 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

L

SYNC DATE=12/10/ 201

Canera Constrai nts
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®
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SMC SMBus Net Properties

39 41 44 71

39 41 44 71

a1 44 a8

37 41 44 48 71

37 41 44 48 71

41 44 56 57 71

41 44 56 57 71

a1 43

a1 43

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
| SMB 455 1 sSwvB | 2
> SMC 2 _S3 | SMB_45S SMB SMBUS SMC 2_S3_SDA
> SMC 1_S0 | SMB_45S SMB SMBUS _SMC 1 SO_SCL
2 SMC 1_S0_. lsMB ass  |svew | SMBUS SMC 1_SO0_SDA 41 4 a8
> SMC 0 S0 | SMB 455 SMB SMBUS_SMC 0_SO_SCL
> SMC 0 S0 | SVB_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 SOl SMB_45S SMVB NC _SMBUS _SMC 3_SCL
CO—SMBUS_SMC. 3_SDA SMB_45S SMB NC SMBUS _SMC 3_SDA
SMBus Charger Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TO1_DI EEPAIR CHGR CSlI _P
= 1TOl DI EEPAIR CHGR CSlI _N
[O—CHER CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201

TTTLE

SMC Constraints

d} Appl e I nc.
®
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8 14 6 5 4 3 2 1

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’P‘ Jls SpeCI f e I\bt Pr 0per t I es Jls SpeCI f I c I\bt Pr Oper t I es
sense_ 1701505 . s sran “s0_amse “s0_amse “s0_amse oA R P ELECTRI CAL_CONSTRAI NT_SET  misicn . wnane ELECTRI CAL_CONSTRAI NT_SET | msica T s l
THERM 1T01_50S . oAk 50_HM SE s50_H SE s50_H SE S1.1_DiFFPAIR ioeear [ZZ»—SENSE_DI FEPAI R THERM 1TOl_45S THERM | SNS_CPUDDR P P
I . o ) 3 = NSE_DI FEPAI R THERM 1TOL_45S TeERM | | SNS CPUDDR N P
11 oiFRPAIR 11 oiFRPAIR 11 DFFPAIR il P THERM 1TOL 458 Treeu |1 SNS CPU DDR R P ”
AU ot P . T 01w 01w 10 M 0.1 m 01w = THERM 1TOl_45S THERM | I SNS _CPU DDR R N a7
s o o N ) 3 3 = [O——SENSE_DI EEPAIR THERM 1TOl_45S THERM | CPUTHVMENS D2 P a8 = AUDI ODI EE AUDIL O AUD _SPKRAMP_RSUBIN P
i S Teamss Seamss Teamst oz oz [CO—SENSE_DI EEPAIR THERM 1TOL_45S ThERM | CPUTHVBNS D2_N w® fa AUDL ODI EE AUDLO AUD SPKRAMP_RSUBIN N 4
THERM 1TC1_45S . T ~a5_amse ~a5_amse ~a5_amse 111D FFPAIR 1:1_DIFFPAIR DI FEPAI R THERM 1TOl_45S THERM | | SNS LCD PANEL_P a7 [ AUDI QDI EE. AUDI O AUD SPKRAMP_LSUBIN P
D e 1o s . ] - E - E ) 3 - = — NSE_DI FEPAI R THERM 1TOl_45S TerM | I SNS LCD PANEL N a7 =t AUDI CDI EE AUDLO AUD_SPKRAMP_LSUBIN N o
— s e TS Teamst THALDER THLDER [CO—SENSE_DI EEPAIR THERM 1TOL_45S THERM | DDR3THVENS D1_P w® = AUDL ODI EE AUDLO RSUBIN P o
[CO—SENSE_DIFEPAIR THERM 1TOl_45S THerM | DDR3THVBNS D1_N 8 D AUDI ODI EE AUDI O RSUBI N N s
I I CO—SENSE_DIFEPAIR THERM 1TQL_45S THERM | FI NTHVBNS D P . [ AUDI ODI EE AUDLO LSUBIN P s
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE_DIFEPAIR THERM 1TOL_45S THERM EI NTHVENS D N s m AUDL QDI EE AUDLO LSUBI N N .
e K I ’ . o . o [O—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 R P o
- — - cormm [O—AUDLQ DIEEPAIR AUDI CDI EE AUDI O AUD L2 R N 5153
THERM . —2X_DIELECTRIC - PU_VOCSENSE ao . @o_Pom [CO—SENSE_DIEEPAIR SENSE_1TOl_45S SENSE I SNS 1V35_MEM P a6 [O—AUDLQ DIEEPALR AUDI ODI EE. AUDI O AUD L2 L P 5153
oo N I P CO—SENSE_DIFEPAIR SENSE_1TQl 45S SENSE I SNS_1Vv35_MEM N a6 [CO—AUDLQ DI EEPALR AUDI QDI EE AUDI O AUD L2 LN 51 53
- [Ein SENSE_1TO1_45S sense | I SNS_1V35 MEM R P © fa— AUDL ODI EE AUDLO AUD_SPKRAMP_RI N_P. o
— = SENSE_1TQl_45S SENSE I SNS 1Vv35_MEM R N a6 [ AUDI QDI EE AUDI O AUD_SPKRAMP_RI N_N s
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT o EEPALR SENSE 1TCL 458 SENSE | SNS Al RPORT P D AUDL ODI EE AUDL O AUD_SPKRAMP_ LI N P 53
N B = S CO—SENSE. = = = AUDI ODI EE. AUDI O AUD_SPKRAMP_ LI N_N s
an =STANDARD » NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET O —SENSE_DIEEPALR SENSE_1TOl_458S SENSE | SNS_AlI RPORT_N AUDL D) EE ALDLO SPKRAMP RI N P
akrae @0 . [ = SENSE_1TQI_455 SENSE LSS ALRD R P v — AUDI ODI EE. AUDI O SPKRAMP_RI N N -
B f— SENSE 1TQl_45S SENSE I SNS_AI RPORT_R N ur SPKRAMP LI N P 53
o o . R [CO—SENSE_DI EEPAI R SENSE_1TOl_45S sEnsE | | SNS LCDBKLT N -, = AUDL QDI EE AUDLQ 52
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT = - DIEEPAIR SENSE_1TOI_45S SENSE | SNS LCDBKLT P . = AUDL QDI EE ALDLQ SPKRAMP_LI N N 53
- = . a0 saTA+ . Qo Pam CO—SENSE = = "\ [=»—AUDLQ DI EEPALR DI EEPAI R AUDIL O SPKRCONN _SL_QOQUT P 53 55 71
@o_Pom . 0.20 M1 1000 - - . o [=D—AUDLQ DI EEPALR DI EEPALR AUDI O SPKRCONN_SL_OUT_N 53 55 71
PP . 020 o0 — > AUDL O DI EEPAI R Dl EEPAI R AUDLO SPKRCONN_SR_OUT_P. N,
_ QK pPaE s8_POvER . PYR_P2MM [=>—AUDLQ DI EEPALR DI EEPAI R AUDIL O SPKRCONN_SR OQUT N 53 55 71
R - . o HERSV P . [O—AUDLQ DIEEPAIR DI EEPAI R AUDIL O SPKRCONN L_OQUT P 5385 71
o ST i D—SENSF*S EEE: 2 ::zg*lig*i:: ZEE | SNS ﬁ gHE§55V N ° [O—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN L_OUT N 53 55 71
use s8_POVER . PYR_P2MM 7r)| CEPALR SENSE_1TO1 455 SENSE | SNS HS OTHER3V3 P . [O—AUDLQ DIEEPALR DI EEPAI R AUDIL O SPKRCONN R QUT P 53 55 71
7r)| CEPALR SENSE_1TO1 455 SENSE | SNS_HS OTHER3V3 N . [O—AUDLQ DIEEPALR DI EEPAI R AUDI O SPKRCONN R OUT_N 53 55 71
CD—SENSEL = = . = AUDI Q DI FEPAIR DI EEPAL R AUDLO AUD MCINL RP
[ SENSE_DIFEPAI R SENSE_1TOl_45S SsENsE || HS_COVPUTI NG P s
L EEPALR SENSE_1TO1 455 SENSE | HS _COMPUTI NG N [ED—AUDLQ DI EEPALR DI EEPAI R AUDIL O AUD MC IN1L R N
C ALLOW ROUTE o = = = = . = AUDI O DI FEPAIR DI EEPAI R AUDIL O CODEC HS M C P 51
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP E
- — [=>—AUDLQ DI EEPALR DI EEPAI R AUDIL O CODEC HS M C N 5
MEM 40S 0.09 MM 100 ML [E>—ALDLO DI EEPAIR DI EEPAI R AUDI O AUD MC INL L P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE @ DI EEPALR. AUDLO. AUD M C | Nl L N
~ —
NICEN'\E/IE:{?D%D OVERRI DE OVERRI DE OVERRI DE Ooggru D't\;ﬂ\/l lg/gm!\gel_ OVERRI DE OVERRI DE | — SENSE_1TOI_45S sense {CPUVR | SNS P “° g g zizﬁ: 2 23 2 ﬁgg ﬁ m g z o
— 54 55
MEM 375 * 0.09 MM 100 ML = e I “ 0 DLEEPAIR ADLO HS MCP oo
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE m DI EEPALR. AUDLO. '—IS M C N 51 54
< —
NICEN'\E/IFT:USDED OVERRI DE OVERRI DE OVERRI DE 0023:" D't\;/'VI lg/cgm!\g;l_ OVERRI DE OVERRI DE [E—SENSE_DI FFPALR THERM 1TOL 455 TeERM { PIVOS_GPU PEX | OVDD SNS P D e TS 283 CO\I“ ﬁ m g Z
PCI E 85D * 0.09 MM 10 MM = [ED—SENSE_DI FEPAI R THERM 1TOL_45S TeERM | PIVOS5_GPU PEX | OVDD _SNS N = DLEEPALR AUDLQ
- . AUDI O DI FEPAI R AUDI ODI EE AUDI O AUD LGB R P 51 53
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [»SENSE DIFFPALR  ITHERM 455 CPUVRI SNSI THERM | CPUVR | SNS1_P 46 59 g
— rbERM 455 CPUVRL SNS1 Trerv | CPUVR | SNS1_N [ —AUDLQ DI EEPAIR AUDI ODI EE AUDI O AUD LGB _R N 51 53
| A45S | 46 59
USB_85D TOP 0.1 MM 500 ML o Tres | CPOVR | SNS2_ P [>—ALDLO DI EEPAIR AUDI ODI EE AUDI O AUD LB L_P 5153
— 733 —DLEEPALR [THERM 45S CPUVRI SN 6 59
CPU _27P4S | BOTTOM 0.23 MM 100 M L > SENSE_DIEEPAIR _|TeERM 45S_cPLVRISNST|  Tremu | CPUVR | SNS2_ N 1650 [T —AUDLO DI EEPALR ALDI ODLEE ADLO AUD LQB L N s
— - | THERM 45S_CPUVRI SNS; THerM | CPUVR | SNS3_ P 46 59
USB3_85D ToP 0.1 MM 500 ML _ D et nieepae | Teemy ans coive snel  Teee | CPUVR | SNS3_N 10 50
USB3_85D 1 SL10 0.075 WM 0.090 WM [T SENSE_DI EEPAI R THERM 1TOL_45S THERM | CPUVR | SUM R P w6
DP 85D 1 SL9 0.075 MM 0.090 WM [Z—SENSE_DI EEPAIR THERM 1TOl_45S TeERM | CPUVR | SUM R N P
PCl E_85D 1 SL10 0.075 MM 0.090 WM
[ —SENSE_DI FEPAI R THERM 1TOL_45S THERM GEXI WP_I SNS1_ P o1
[D—SENSE_DI FEPAIR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N o1
NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI ()AL7RU;E7$I}f
1TOL_DI FFPAI R * 1:1 DIFFPAIR DI FEPAI R THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 1 | — zzizxs gggxg gg o1 34 55 86 88 78 71 3L %2 %0
| 1112 13 14 15 17 19 50 39 33
B [ —SENSE_DI EEPALR THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 81 :D e — PP1V35 S3RSO CPUDDR gggggoas az:;saa 49 51 52 55
| 10 21 o
[D>—AUDLQ DI EEPAI R AUDI O EE Ao | | SNS TBT N 6
[TD—AUDL O DI EEPAI R AUDI O EE amio | | SNS TBT P 6
= AUDI ODI EE amio | I|SNS TBT R N w©
AUDI QDI EE amo | ISNS TBT R P w©
[Z—SENSE_DI FEPAIR THERM 1TOl_45S THERM | SNS_SSD P P
— THERM 1TOl_45S THERM | | SNS_SSD_N 6
[ZD—SENSE_DI FEPAIR THERM 1TOl_45S THERM ISNS SSD R P 6
™ THERM 1TO1_45S TerM | I SNS_SSD R N P
— NSE_DI FEPAI R THERM 1TOl_45S THERM | P1VO5S0_CS P 62
= THERM 1TOl_45S TeERM | P1VO5S0_CS N 62
[=D—SENSE_DI FEPAIR THERM 1TOl_45S THERM P1VO5S0_SENSE_P o2
= THERM 1TO1_45S THerM | P1VO5S0_SENSE N I
[=>—SENSE_DI FEPAIR THERM 1TOl_45S THERM | TBT _THERMD P 26 a8
=3 THERM 1TOL_45S THERM | TBT _THERMD N 2
[=>—AUDLQ DI EEPALR AUDI ODI EE AUDI O CHGR CSI R P 5
= AUDI CDI EE AUDI O CHGR CSI R N .
[=>—AUDLQ DI EEPALR AUDI ODI EE AUDI O CHGR CSO R P 57 GND GN\ND
= AUDI CDI EE AUDL O CHGR CSO R N -
- DI EEPAIR SENSE_1TQl 45S SENSE ISNS S2_P
[ED—SENSE_DIFEPAIR SENSE_1TQl 45S SENSE I SNS S2 N =
- DI EEPAIR SENSE_1TOLl 45S SENSE ISNS S2 R P P
A — NSE_DI FEPAI R SENSE_1TOl 45S SENSE ISNS S2 R N P
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 2012
e
Proj ect Specific Constraints
d} Appl e I nc. <SCH_NUM>ID
1<) <E4LABEL>
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BOM Variants

BOM NUMBER

BOM NAME

BOM OPTIONS

685-0067

COMMON PARTS,MLB,J45

J45_COMMON

J45 BOM Groups

985-0045

DEV BOM,MLB,J45

JA45_DEVEL:-ENG

BOM GROUP

BOM OPTIONS

639-4822

PCBA,MLB,BETTER,8G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BETTER,RAM:HYNIX_1600_S

J45_COMMON

ALTERNATE,COMMON, J45_COMMON1,J45_COMMON2,J45_PROGPARTS

639-4823

PCBA,MLB,BETTER,16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER,, RAM:HYN1X_1600

J45_COMMONL

CPUMEM:SO,TBTHV:P15V,SKIP_5V3V3:AUDIBLE,CHGR_5V:LDO,CPUPEG:X16,S2_PWR:SO

639-4828

PCBA,MLB,BETTER,8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BETTER,RAM:ELPIDA_1600_S

J45_COMMON2

EDP:YES,LPCPLUS_CONN:YES,LPCPLUS_R:YES,XDP,RIO_PWR:1V5,SPI:DUAL_10,SSD_PWR_EN:GP10,CAM_WAKE :NO

639-4829

PCBA,MLB,BETTER,16G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BETTER,RAM:ELPIDA_1600

J45_PVB

BKLT:PROD,SENSOR_NONPROD:N

D 639-4834

PCBA,MLB,BETTER,8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BETTER,RAM:MICRON_1600_S

J45_PROGPARTS

SMC_PROG:EVT,BOOTROM_PROG:DVT, TBTROM:PROG, TPAD_PSOC:PROG

639-4835

PCBA,MLB,BETTER,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BETTER,RAM:MICRON_1600

JA5_DEVEL:ENG

ALTERNATE , XDP_DEBUG, SOPGOOD_ISL , 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_BOM, CPU_CRW:BEST,RAM:HYNIX_1600_S

JA5_DEVEL:FSB

ALTERNATE , XDP_DEBUG, BKLT :PROD , SENSOR_NONPROD :N , SENSOR_NONPROD_R

639-4841

PCBA,MLB,BEST,16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST,RAM:HYNIX_1600

639-4846

PCBA,MLB,BEST,8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST,RAM:ELPIDA_1600_S

639-4847

PCBA,MLB,BEST,16G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST ,RAM:ELPIDA_1600

639-4852

PCBA,MLB,BEST,8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST,RAM:MICRON_1600_S

639-4853

PCBA,MLB,BEST,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST ,RAM:MICRON_1600

639-4858

PCBA,MLB,CTO,8G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO,RAM:HYNIX_1600_S

639-4859

PCBA,MLB,CTO,16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO,RAM:HYNIX_1600

639-4864

PCBA,MLB,CTO,8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO,RAM:ELPIDA_1600_S

639-4865

PCBA,MLB,CTO,16G ELP,J45

BASE_BOM, DEVEL_BOM,CPU_CRW:CTO,RAM:ELPIDA_1600

639-4870

PCBA,MLB,CTO,8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO,RAM:MICRON_1600_S

639-4871

PCBA,MLB,CTO,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO,RAM:MICRON_1600

XDP_DEBUG

XDP_CONN, XDP_PCH

Modulle Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754599 1 CRW,SR18J., ,PRQ.C0,2.0,47W, 4+3E 61, BGA Uo500 CRITICAL CPU_CRW:BETTER
33754600 1 CRW.SRL8H,PRQ.C0,2.3,47W, 4+3E, 61, BOA uo500 CRITICAL CPU_CRW:BEST
33754624 1 CRW,SR1BS,PRQ.CO.2.6,47W,4+3E, 6, BCA U0o500 CRITICAL CPU_CRW:CTO
33754542 1 1C.QEWV, LPT-M . HMB7.C2, SR199, PRQ. FCBGA u1100 CRITICAL
33851247 1 1C, BT, FR-4C, A0, PRQ.C10, SR1JC, FCBGA288 u2800 CRITICAL
33851186 1 1C.BOM15700A2,52 PCIE CMRA,BX8.208FCBGA u3900 CRITICAL
33350700 1 1C. SDRAM, 4GB T, DDR3L-1600, GEMVA, 968 FBGA u4000 CRITICAL
33350667 16 1C..SDRAM, 4GB 1T, DDRL-1600, HUMA, 78P FBGA CRITICAL HYNIX_1600_S
33350624 16 1C. SDRAM, DDR3-1600, 512MX8 , 78FBGA, C-DIE , SAMSUNG CRITICAL SAMSUNG_1600_S
33350703 16 1C. SDRAM , 4GB1 T, DDR3L-1600, F DIE.RS.78P CRITICAL ELPIDA_1600_S
33350660 16 1C. SDRAM, 4GB T, DDR3L-1600., VBOA, 78P , FEGA CRITICAL MICRON_1600_S
33350667 32 1C. SDRAM, 4GBI T, DDR3L-1600, HUMA, 78P FBGA CRITICAL HYNIX_1600
33350624 32 1C. SDRAM, DDR3-1600, 512MX8 , 78FBGA, C-DIE , SAMSUNG CRITICAL SAMSUNG_1600
33350703 32 1C. SDRAM, 4GB 1T, DDR3L-1600,F DIE.RS,78P CRITICAL ELPIDA_1600
33350660 32 1C. SDRAM, 4GB 1T, DDR3L-1600, VBOA, 78P , FEGA CRITICAL MICRON_1600

DRAM SPD Straps

BOM GROUP

BOM OPTIONS

RAM:HYNIX_1600_S

HYNIX_1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFG1:L,RAMCFGO:L

RAM:SAMSUNG_1600_S

SAMSUNG_1600_S,RAMCFG3:L ,RAMCFG2:H,RAMCFG1:L,RAMCFGO:H

RAM:ELPIDA_1600_S

ELPIDA_1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFG1:H,RAMCFGO:L

RAM:MICRON_1600_S

MICRON_1600_S,RAMCFG3:L ,RAMCFG2:H,RAMCFG1:H,RAMCFGO:H

RAM:HYNIX_1600

HYNIX_1600,RAMCFG3:H,RAMCFG2:L ,RAMCFG1:L,RAMCFGO:L

RAM: SAMSUNG_1600

SAMSUNG_1600,RAMCFG3:H,RAMCFG2:L ,RAMCFG1:L,RAMCFGO:H

RAM:ELPIDA_1600

ELPIDA_1600,RAMCFG3:H,RAMCFG2:L ,RAMCFG1:H,RAMCFGO:L

RAM:MICRON_1600

MICRON_1600,RAMCFG3:H,RAMCFG2:L ,RAMCFG1:H,RAMCFGO:H

COMMON/DEVEL BOM

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-0067 1 345 MLB BASE BOM BASE CRITICAL BASE_BOM
985-0045 1 345 MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM

SYNC DATE=10/257201,

ISYNC MASTER=J15 M_LB
BOM Configuration
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Programmables - All builds

33550915 IC,SERIAL SPI FLASH ROM,4MBIT,50MHZ ,USON u2890 CRITICAL TBTROM: BLANK
341S3919 1 I1C,EPROM, Falcon RIDGE(V13.9)J44/45 U2890 CRITICAL TBTROM: PROG
33754587 1 IC,TP PSOC, QFN,BLANK u4801 CRITICAL TPAD_PSOC : BLANK
341S3856 1 1C, TRKPD/KYBD, PSOC(V225) u4801 CRITICAL TPAD_PSOC : PROG
SMC
338S1214 1 I1C, SMC-B1,40MHZ/50DMIPS,SCPL FW,157BGA U5000 CRITICAL SMC_PROG : BASE
341S3902 I1C,SMC-B1,EXT,V2.12A54,EVT, J45 U5000 CRITICAL SMC_PROG:EVT
341S3741 1 1C, SMC-A3, SCPL,EXT, VXXXX,PVT,J15 U5000 CRITICAL SMC_PROG:PVT
EF1 ROM
33550807 1 1C.SPI SRL SOMHZ FLASH,G4MBIT,8SOP,FUSE=1 U6100 CRITICAL [BOOTROM_BLANK:MACRONI|
33550812 1 1C.SPI SRL SOMHZ.FLASH,64MBIT,SOICS uU6100 CRITICAL [BOOTROM_BLANK : NUMONY;
341S3763 1 1C,EF1 ROM(VXXXX)PROTO 0,J45 U6100 CRITICAL BOOTROM_PROG : PROTOO
34183780 1 IC,EF1 ROM(VOO35)PRE-PROTO 1,J45 U6100 CRITICAL BOOTROM_PROG : PRE-PROTO1
341S3793 1 1C,EF1 ROM(VO041)PROTO 1,J45 U6100 CRITICAL BOOTROM_PROG : PROTO1
34183811 1 1C,EF1 ROM(VOOxXx)PROTO 2,345 U6100 CRITICAL BOOTROM_PROG : PROT02
34153890 1 C,EFI ROM(VO100)PROTO3-J45 &EVT-J4 uU6100 CRITICAL BOOTROM_PROG:EVT
341S3929 1 1C,EF1 ROM(VXxxx)DVT-J45 U6100 CRITICAL BOOTROM_PROG:DVT

Bar Code Labels / EEEE #’s
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
825-7845 1 MBP BARCODE LABEL LABEL CRITICAL

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
376S1053 | 37650604 ALL Diodes alt to Fairchild
128S0311 | 12850329 ALL NEC alt to Sanyo
138S0739 | 13850706 ALL Samsung alt to Murata
19750481 | 19750480 ALL Epson Alt to NDK
19750478 | 19750479 ALL NDK Alt to Epson
371S0713 | 371S0558 ALL 0DS alt to ST
15250461 | 15251645 ALL Cyntec alt to Vishay
376S1080 | 37650820 ALL Diodes alt to On Semi
15550667 | 15550583 ALL Panasonic alt to TOK
10750232 | 10750241 ALL Cyntec alt to TFT
376S1032 | 37650855 ALL Toshiba alt to Diodes
376S1129 | 37650855 ALL NXP alt to Diodes
376S1089 | 37651128 ALL NXP alt to Diodes
13850681 | 13850638 ALL Taiyo Yuden alt to Samsung
128S0371 | 128S0376 ALL Kemet alt to Sanyo
33350629 | 33350703 ALL Elpida F die alt
138S0803 | 13850639 ALL Samsung alt to Murata
13850843 | 13850674 ALL Samsung alt to Murata
13850846 | 13850811 ALL Samsung alt to Murata
12750164 | 12750162 ALL Rohm alt to Vishay
138S0732 | 138S0715 ALL Rohm alt to Vishay
12850364 | 12850264 ALL Kemet alt to Sanyo
333S0704 | 33350700 ALL ELPIDA to HYNIX U4000
311S0649 | 311S0541 ALL ON alt to Toshiba (U203, U7001)

SYNC DATE=10/31/201!

SYNC MASTER=J15 M_LB
13

BOM Configuration
<SCH_NUM>|D
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SHO427
5.00D1.851D-2.9H

—©

9
5.00D1.85ID-2.9H

817-0688

1

SHO0426
5.00D1.85ID-2.9H

8
5.00D1.851D-2.9H

SHO0446
STDOFF-4.90D2 . 38H-SM-

817-0741

1

OMIT_TABLE
806-6170 806-6192 806-6194
1 1 1
SHQ450 SHO0452 SHO0451
= = SM = SM
SHLD-J44-MLB SHLD-J45-CAN-FENCE1-MDP  SHLD-J45-CAN-FENCE2-MDP

B
SHO431
POGO-2.30D-5. 5H-SN-LOW-FORCE
1
SHO434
POGO-2.30D-5. 5H-SN-LOW-FORCE
_E * :
SHO0440
2.90D1.21D-1.35H-SM
1
A

SHO0442
2.90D1.21D-1.35H-SM

J45 POGO PINS

SH0O432
POGO-2.30D-5. 5H-SN-LOW-FORCE

1

SH0O435
POGO-2.30D-5. 5H-SN-LOW-FORCE

SHO0425
STDOFF-4.50D1.8H-SM

SHO0423
STDOFF-4.50D1.8H-SM

860-1328

SHO0424
STDOFF-4.50D1.9H-SM
1

1

SHO0445
2 STDOFF-4.90D2.38H-SM-SL-2.6X2NP-2

APN 806-2247

BRO401
MLB-MTGBRKT-J5

oL

SH0O433
POGO-2.30D-5. 5H-SN-LOW-FORCE

1

SHO437
POGO-2.30D-5. 5H-SN-LOW-FORCE

SHO0436
P0OGO-2.30D=5. 5H-SM-LOW-FORCE _E__;{::>
M

J45 StAND OFF

860-1448

SHO0441
2.90D1.21D-1.35H-SM

=

SH0443
2.90D1.21D-1.35H-SM

2. 90D1 2ID l 35H SM

=

2. 90D1 2ID l 35H SM

SHO461
2. 9001 2ID 1 35H SM 2 90D1 - 21De1 - 35H-SM
F } 1

SHO464
2. 9001 2ID 1 35H SM 2.90D1.21D-1.35H-SM

ZT0490
2.1SM2.0MM-CIR
SMlT—PAD—NSP

8 7 6 5 4 3 2 1
2104 1; Frame Holes
GND
o = " 10470
Z-IT—pf}S%O GND = SL-1. 1x0<;5) 1.4x0.75
SL-2.3X379-2.9X4.5 =1 ZT0471
— ___GND
2104 Z4 GND - SL-1. 1xo@ 1.4x0.75
D SL-1.1X0.45-1_4x0.75 =1 210472
L GND
ZTORI5 GND - SL-1.1X0 @9-1.4x0.75
1 — 4
SL-1.1X0.45-1.4x0.75 - 210473
— __GND
- SL-1. 1x0@ 1.4x0.75
J45 THERMAL MODULE STANDOFF
860-1687 860-1327

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
725-1807 1 INSULATOR ,REAR,MLB, J45 REAR_INSULATOR | CRITICAL
725-1877 1 INSULATOR,CPU,J45 CPU_INSULATOR CRITICAL
725-1787 1 INSULATOR,PCH,J15 PCH_INSULATOR CRITICAL
806-6193 2 CAN COVER,mDP CAN_COVER1, CAN_coverd CRITICAL
946-3819 1 D2 MLB DYMAX ADHESIVE SEE-CURE 29993-SC EDGE_BOND CRITICAL
825-7841 1 LBL,PART CONFIG,BOARDS,D2 CONFIG_LABEL CRITICAL
806-9391 1 SHIELD CAN, USB,J45 SHO0450 CRITICAL

SMT GND TEST PONTS

ZT0492
2.1SM2.0MM-CIR
SMlT—PAD—NSP

770491
2.1SM2.0OMM-CIR
SMlT—PAD—NSP

SHO465
2.90D1.21D-1.35H-SM

1

SHO466
2.90D1.21D-1.35H-SM

SHO0467
2.90D1.21D-1.35H-SM

ISYNC MASTER=J15 M_LB SYNC DATE=10/31/201!
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PPVCCIO_SO_CPU ¢ 310 188
OMIT_TABLE OMIT_TABLE ‘RO531
U0500 U0500 10k
HASWELL HASWELL ﬁgﬂ:’
BGA BGA 2
7a 12 DM1_S2N_N<O> AB2DMI_RX0* SYM 1 OF 12 pgg Rrcomp|_AHE 2« CPU_PEG_RCOMP 74 70 26 _DP_TBTSNKO_ML, N<O> C251ppIB_TXNO SYM 10 OF 12 gpp AUXN| F15 g DP_INT_AUXCH C N ¢ 70 74
74 72 12 DMI_S2N_N<1> AB3Ipmi_RX1* 7470 28 _DP_TBTSNKO_ML_C F’<O>. D25|ppIB_TXPO EDP_AUXP| F14 o o DP_INT_AUXCH C P & 7074
472 12 DMI_S2N_N<2> ACZ]pm1_Rx2* PEG_RX0*|5E10 PCIE_TBT D2R_N<O>pm 25 70 74 77020 DP_TBTSNKO _ML_C N<l>g, A25ipp1B TXNL EDP_HPDHELY o ¢ DP IG A HPD L
74 72 12 DMI_S2N_N<3> ACIIDMI_RX3* PEG_RX1*{C10 PCIE_TBT_D2R_N<1> 28 70 74 7a 70 2s _DP_TBTSNKO_ML_C F’<1>‘. B25 IppIB_TXP1
PEG_RX2*|5B10 PCIE_TBT D2R_N<2> 28 70 74 7a 70 20 _DP_TBTSNKO_ML_C_N<23>, C244DDIB_TXN2 a EDP_TXNOpC14 DP_INT _ML_C N<O> & 7 74
D 74 12 DMI_S2N_P<0> AB1 |pMI_RXO PEG_RX3*|EQ PCIE_TBT_D2R_N<3>, 28 70 74 7a702e DP_TBTSNKO ML _C P<2>g, D241pp1g_TxP2 [n] EDP_TXN1HALZ g DP_INT _ML_C N<1> 4 77
74 72 12 DMI_S2N_P<1> AB4 [pMI_RX1 PEG_RX4*{D9 TP_PEG D2RN<4> 70 74 70 28 _DP_TBTSNKO_ML_C N<3> A24DDIB_TXN3 £bP TxPO| D14 DP_INT ML _C P<0> o 1 1
o 72 1 DMI_S2N_P<2> AC4 |pw1_Rx2 PEG_RX5*|,B9 TP_PEG_D2RN<5> 0 747020 DP_TBTSNKO_ML_C_P<3>q, B24IppIB_TXP3 @ — B12 DP_INT ML C P<1>
74 2 12 (> DM1_S2N_P<3> e AC2 DI RX3 PEG_RX6*L5  gu TP _PEG D2RN<6> ~mro ¢ e . e s
- PEG_RX7*|5L2 TP_PEG_D2RN<7> . 7470 s _DP_TBTSNK1 ML_C N<O>. CZ}CDD|57TXN0 m
s 12 o DMI_N2S_N<0> = F2Jom1_Tx0~ 3 PEG_RYEAI4 ®Tp PEG D2RN<B> D 74702 DP_TBTSNK1 ML_C P<O>q.  D21lppic_TxP0 i
74 72 12 DMI_N2S_N<1> AF4]DMI_TX1* PEG_RX9*|5L4 TP_PEG_D2RN<9> o 7a 70 26 _DP_TBTSNK1_ ML, N<1>, A21DDIC_TXN1 z
74 72 12 DMI_N2S_ N<2> AGApMI_Tx2* PEG_RX10*j5M2 TP_PEG_D2RN<10> 0 747020 DP_TBTSNK1 ML _C P<l>g, B21Ippic_TxP1 >
74 72 12 DMI_N2S_N<3> AG2IpmI_Tx3* PEG_RX11*pYS g TP _PEG D2RN<11> .m0 77020 DP_TBTSNK1 ML _C N<2>g,  C204ppic_TxN2 é
PEG_RX12*|nV4 TP_PEG_D2RN<12> 70 7a 70 28 _DP_TBTSNK1_ ML_C P<2>l D207 |ppIC_TXP2 @
74 12 DMI1_N2S_P<0> AF1 |pmi_TXx0 PEG_RX13*[5V1 TP_PEG_D2RN<13> 70 7470 28 _DP_TBTSNK1 ML_C N<3> A204pDIC_TXN3 o
e T OMI N2S P<1> A3 Jown 1 PEG_RX14+pY3 TP_PEG_D2RN<14> _om o 70 DP_TBTSNKI_ML_C P<3>g 820fopic Txps 2 EDP_RCOMP) A% T R
72 72 12 ooy DM1_N2S_P<2> =53 ou1_Tx2 PEC_RXIS*Y2 o TP_PEG D2RN<15> Smu E| FEDPDISPUTILL=-c g+ =or o of L 104
74 72 12 DMI_N2S_P<3> AGL |pyM1 TX3 o _TP_DP_1G_D_MLN<2> C16{DDID_TXN2 2
o DME_N2S P<3> g ACLiowi LB DP 16 D MLN<2> o, Cl%dpoio” 3
_ F10 D16
s EDI CSYNC F11 |ror csvne PEG_RX1 28 70 74 74 71 70 68 - DDID_TXN3 . o1 TxPoO| D12 DP_INT ML _C_P<2> _ o 0
oo DL CSYNC gy  FI1iFDI = PEG_Rx2| A0 PCIE_TBT D2R_P<2>/m 2 0 7 747170 6 _HDMI_CLK P @=—B18]oDID_TXP3 2 FDI TXNLAL4 DP_INT_ML_C_N<3>
= PEG_Rx3( FO BCIE_TBT_D2ZR_P<3>m 20 70 7  _TP_DP_1G_D_MLN<O> 17 o010 TXNO Fo1 Txpil B14 DP_INT ML _C P<3> . 1
74 12 FDI_INT - F12|DISP_INT PEG_RX4|_C9 TP_PEG_D2RP<4> 7 o oo ®——( — — . =
o - | | o _TP_DP_1 D_MLP<O> D17 IppID_TXPO
PEG_RX5[_A9 TP_PEG_D2RP<5> o ) -
| o _TP_DP_1G_D_MLN<1> Al7]DDID_TXN1
PEG_RX6[ M5 TP_PEG_D2RP<6> . )
PEG_RX7|_L1 TP_PEG_D2RP<7> o TP_DP_IG D MLP<1> o  B17IppIp_TXP1
PEG_ R M3 TP PEG D2RP<8> it Port D pins out of order
” PEG_RX0| L3 TP _PEG D2RP<9> . to match Intel symbol.
Fe PEG_Rx10| M1 TP_PEG_D2RP<10> 0
5 PEG_RX11| Y5 TP_PEG_D2RP<11> o
C > PEG_Rx12| V3 TP_PEG_D2RP<12> o
w PEG_RX13| V2 TP_PEG_D2RP<13> o
2 PEG_RX14| Y4 TP_PEG_D2RP<14> 7o
& PEG_RX15[ Y1 TP_PEG_D2RP<15> 70
o at - <M
=4
- PEG_TX0* 1E_TBT R2D 28 70 74 OMIT TABLE
] PEG_TX1*| 28 70 74 —
g PEG_TX2*| 28 70 74 U0500
PEG_TX3% 28 70 74 HASWELL
ﬁ PEG_TX4*|y4 TP_PEG_R2D_CN<4> 70 NO_TEST BGA NO_TEST
@ PEG_TX5*|,E3 e TP_PEG_R2D_CN<5> oD o s _CPU_DC_A3_B3 TRUE A3 SYM 12 OF 12 BF51 CPU_DC_BF51 1 TPO531
x PEG_TX6*335 TP_PEG_R2D_CN<6> o TPO500 a=* CPU_DC_A4 A4 RESERVED BF52 tpyr CPU DC BE52 BF52 TP-P6
- PEG_TX7*|,S3 TP_PEG_R2D_CN<7> o TP-F6 BFS3  tryr  CPU DC_BES3 BF53
(8]
g PEG_Tx8*[533 - TP_PEG_R2D_CN<8> oD 0 ary CPU_DC_A51 A51
PEG_TX9*{J2 TP_PEG_R2D_CN<9> . TPOSlOTP—Ps s _CPU_DC_A52_ B52 TRUE A52 c1 TrRUE __CPU _DC C1 C2 s _—
PEG_TX10*5T6 TP_PEG_R2D_CN<10 7 s _CPU_DC_A53_B53 TRUE A53 DAISY_CHAIN_NCTF | | €2 true  CPU_DC _C1 C2 s
PEG_TX11*R6 TP_PEG_R2D_CN<11. 70 c3 TRUE___CPU DC B2 C3 s
PEG_TX12*|5R2 TP_PEG_R2D_CN<12 70 s _CPU_DC B2 C3 TRUE B2
PEG_TX13*|5R4 TP_PEG_R2D_CN<13 70 s _CPU_DC_A3_B3 TRUE B3 C54 TrRuE __CPU_DC B54_C54 s
PEG_TX14*|5T4 > TP_PEG_R2D CN<142m 7o D1 CPU_DC_D1 o TPO501
pEG;r)qs*oTl > TP_PEG_R2D CN<15@ 70 s _CPU _DC_A52 B52 TRUE B52 TP-P6
s _CPU_DC_A53_B53 TRUE B53 | | DAISY_CHAIN_NCTF D54 CPU_DC_D54 i)
PEG_TX0|_C6 PCIE_TBT _R2D C P 28 70 74 s _CPU_DC_B54_C54 TRUE B54 _ _ TP—PBTP0511
PEG_TX1 PCIE_TBT R2D _C P 28 70 7 Tk CPU Daisy-Chain Strategy:
PEG_Tx2| D6 1E_TBT R2D 28 70 74 TPOSZOTP—PB CPU_DC_BC1 BC1 _
PEG Txa| E4 PCIE TBT R2D C P ” CPU DC_BC54 BC54 Each corner of CPU has two testpoints.
PEG_Txa| G5 TP_PEG_R2D_CP<4> mr? - TPO530.35, " Chu_DC_BDL BEL  tmr 801 Other corner test signals connected in
B PEG Tx5| E2 TP PEG R2D CP<5> N daisy-chain fashion. Continuity should
PEG_Tx6| 36 TP _PEG R2D CP<6> b . CPU DC BD54 BE54 1pyr  BD54 exist between both TP’s on each corner.
PEG_TX7| 62 TP_PEG_R2D_CP<7> . CPU_DC_BD1 BE1 TRUE  BEL
PEG_Tx8| 34 TP_PEG_R2D_CP<8> it ” CPU_DC_BE2 BF2 TRUE _ BE2 RSVD132| AN35
PEG_Txo J1 TP_PEG_R2D_CP<9> 7 s _CPU_DC_BE3_BF3 TRUE BE3 RSVD133| AN37 o\
PEG_TX10] T5 TP_PEG_R2D_CP<10 0 s _CPU_DC_BE52 BF52 tpur _ BE52 RSVD134| AFS (G
PEG_Tx11| RS TP_PEG_R2D_CP<11 70 s _CPU_DC_BES53 BF53 1rue  BES53 RSVD135| AE9 o o
PEG_Tx12| R1 > TP_PEG_R2D CP<122@ 70 s _CPU_DC_BD54 BE54 1rye BE54 RSVD136| 614 o \c
PEG_TX13|_R3 TP_PE! P<1. 70 s _CPU _DC BE2_ BF2 TRUE BF2 RSVD137[ G17 X NC
PEG_TX14| T3 TP_PEG_R2D_CP<14 70 s _CPU_DC BE3 BF3 TRUE BF3 RSVD13g| AD4S .
PEG_TX15| T2 TP_PEG_R2D_CP<15 70 TPOSZng-;';é CPU_DC_BF4 BF4 RSVD139| AG45 o\
A ISYNC MASTER=J15 REFERENCE SYNC DATE=127167201
3
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) <E4LABEL>
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OMIT_TABLE
D U0500
HASWELL
BGA
s 151085 _PPVCCIO_SO_CPU NGs_CB1dpRoc_DETECT+ S 2 OF 12 gy rcoupol 8851 g 1 CPU_SM_RCOMP<0> _
. 1 sw_rcomp1| BBS2 g 7« CPU_SM_RCOMP<1> _ PLACE_NEAR=U0500-
RO601 e CPU CATERR L o 650 caTERR* 2 S RcoMP2| BB52 = .« CPU_SM_RCOMP<2> PLACE_NEAR=UO500. BB53= 12 7mm
62 < = g ! - PLACE_NEAR=UO500.BB52= T2 7mm
/16 2 SM_DRAMRST*(,BESL g CPU_MEM_RESET_L g, =
i 74 22 11qgry—CPU_PECI =g C5L|PECI < - 'RO614 |'RO613 |'‘RO612
#,( ROBO3 £ ns3 XDP_CPU_PRDY_L 100 2 790
- 1PV PRDY*:)_‘—@ 18 71 74 1% 1% 1%
oo o2 ncgrCPU_PROCHOT L o2 AN/ CBU_PROCHOT R_L o—e—S2gPROCHOT Fl ey eregphs XDP_CP Lt e e S S
81 69 66 65 21 10 8 1/16W " 24 24 24
WELE 74 a2 14 on}—PM_THRMTRIP_L @=—DSH{THERMTRIP Qppy  TeK| NS4 XDP CPU TCK e
— (IPUY  TMS|_M51 XDP_CPU_TMS 18 71 74
1z M _SYNC D52 PU_SYNC CIPU) TRSTALME3 XDP_CPUPCH_TRST e 15 71 7+ J_-
a F50
PLACE. NEAR:ROGZl.Z:lm;022 " “E CPU_BURED e piRcoe g Py o ;iz SRECEL I o
4 21 = oy PM_MEM_PWRGD o £P28 |51 _DRAVPIROK 8 700 1% g XDP_CPU_TDO oy w0 7 ¢
PLACE_NEAR=U0500.AP48:51.562mm <Q |
RO621* 1 gm—CPU_RESET_L > LSHPLTRSTIN® £ DBRF53 g XDP DBRESET L mory 16 10 74
3.32K -
17188 e CPU_CLK135M_DPLLREF_N o AC60PLL_REF_CLKN (1PU) BPHO*(RRSL XDP_BPM_L<0> 10 7a
o CPUCLK135M DPLLREF P | AES opLL REF QIPU) BPULORS0 qg XDP BPM L<1>  comy i m
462, 74 1 D - DPLL_REF_CLKP CIPU) BPM2+PA9 XDP _BPM L<2> o e
7 1 CPU_CLK135M DPLLSS N e V&lssc opLL_REF cLkN 3 (IPU) BPM3*(KNSO XDP_BPM_L<3> 107
= O U CLK135M DPLLSS P Y6]SSC_DPLL_REF s (1PU) BPU4RAD XDE_BEM_L<d> w07
% u O - SC_DPLL_REF_CLKP 2 QIPUy BPIS*[ P53 XDP_BPM_L<5> 107
C an DMI_CLK100M_CPU_N o AB6acLkn (1PU) BPNG™ t;5i XDP_BPM_L<6> 107
7 1 fmy—DM1_CLK100M_CPU_P Y [T (IPU) BPM7*P51_ quyg XDP_BPM_L<7> CED o5 7
PLACE_NEAR=UO0500.F50:157mm
RO611*
10K
1/12W
MF=LF
4022
OMIT_TABLE
U0500
HASWELL
BGA
TP _CPU RSVD TP23 BE4 [Rsvp_Tp23 SYM_11 OF 12 pgyp Tpa| F1 TP_CPU_RSVD_TP1
TP_CPU_RSVD_TP24 BD3 |rsvD_TP2a  RESERVED  povp Tpo| EL TP_CPU_RSVD_TP2
TP_CPU_RSVD_TP25 F6 |revp_TP25 RSVD_TPo{ A9 L'Z 838 gggg Lgi
TP_CPU_RSVD_TP26 66 |Rsvp_TP26 RSVD_TP4
TP_CPU_RSVD_TP27 G21 |rRsvD_TP27 CFG_RCOMP|_R54 CPU_CFG_RCOMP
TP_CPU_RSVD_TP28 624 |rsyp_Tp2s
_ (IPU) CFG1e| Y52 CPU_CFG<16> 618 74
CPU_TESTLO F21 z; TESTLO_F21 croisl V53 CPU CFG<18> e 15(9%90
VSS 619 (1PU) CFG17| Y51 CPU_CFG<17> 18 74 1%
RO680" F51|vss_Fs1 cre1ol V52 CPU CFG<19 716w
B e e e e e e e e o e o e el o d il e e d il d il el e d el el el oL 49.9 71 69 50 46 10 s _PPVCC_SO_CPU = F52 |yss_Fs2 e L9463
' 1/16W F22 lycc_F22
1+ CFG [7] :PEG DEFER TRAINING 1 = (DEFAULT) IMMEDIATELY AFTER XXRESETB 0 = WAIT FOR BIOS MFZ'@;
| CFG [6:5] :PCIE BIFURCATION 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, x4 ' 2 TP_CPU_RSVD_TP35 L52 |rsvp_TP35 =
, CFG [4] :eDP ENABLE/DISABLE 1 = DISABLED O = ENABLED ' TP_CPU_RSVD_TP36 L53 |[RSVD_TP36
f CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' = TP CPU RSVD TP37 L51 [rsvD TP37
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED 1 - o| B50
______________________________________________ s TP_CPU_RSVD_TP38 F24 |rsvp_TP38 RSVD9ZI2 S X NC
TP_CPU_RSVD_TP39 F25 |rsvb TP39 RSVDO3 NG
These can be placed close to CPU TESTLO F20 F20 [resTio ra0 RSVDO4| AMA8 L\~
J1800 and only for debug access - RSVDOS|_AU27 o\
CPU_CFG<16> ¢ 15 74 R0O685* 7awme CPU CFG<0> g AG49IcrGo (IPU) RSVDO| AU26 o \
CPU_CFG<9> 157 49.9 74186 _CP! EG<1> AD49 ICFG1 (IPU) RSVD10| BD4 o o
CPU_CFG<3> 15774 17180 74185 CPU_CFG<2> AC49 [crG2 (1IPU) RsvD11| BCA o \c
CPU_CFG<1> ¢ ""ash, 747 100 CPU_CFG<3> - AE29[cFe3 (1PU) ALG =
CEG<0> ¢ 15 74 74105 _CPU_CFG<4> Y50 |crea (1PU) RSVDAL ==X NC
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF i 74100 _CPU_CFG<5> AB49 |crGs (1PU) RSVDAZ—=—(NC
R0649* R0O648'| [‘RO643 R0641'| |'RO640 - 7o CPU_CFG<6> g VS1lcFGe (IPU) RSVD16|_F16
1K 1K 1K K 1K 74185 _CPU_CFG<7> W51 |crG7 (IPU) ——xNC
s LS S WSS e e SELEEReE Yea]ores (1P Rsvo_Tp17] 612 TP_CPU_RSVD_TP17
402, 402 , 2402 402, 2402 7186 CP FG<9> Y54 IcFG9 (IPU) G10 TP _CPU RSVD TP18
+a 15 CPU_CFG<10> V53 |crG10 (1PUY RSVD_TP18
7415 _CPU_CFG<11> W53 [cFG11 (IPU)
<L 72 15 _CP EG<12> US3 IcFG12 (1PU) VSS_H54 :2;
” 7410 _CPU_CFG<13> V54 |crc13 (1PU) VSS_H53 J_
718 _CPU_CFG<14> R53 |CFG14 (1PU) vss_Hs1| H51 =
A CPU_CFG<7> 17 7418 _CPU_CFG<15> - R52]CFG15 (1PV) VSs_H52| H52
CPU_CFG<6> 15+ SYNC_MASTER=J15 REFERENCE SYNC DATE=127187201
CPU_CFG<5> 5 NC xﬂRSVDSO RSVD47| _N51 TP_CPU_RSVD_TP47 13 -
CPU_CFG=4> . m NG sL49 |rsvps1 RsvDag| 653 TP_CPU_RSVD_TP48 CPU Clock/Misc/JTAG/CFG
CPUCFG6_PD CPUCFG5_PD CEG<2> 1574 NC %—ES3 |RSVD52 RSVD49|_H50 TP_CPU_RSVD_TP49 iy Lo
NOSTUFF RO646!| |['RO645 EDP:YES NOSTUFF Apple Inc <SCH_NUM>] D
RO647" K¢ S IK RO644'| |'R0642 PP - wreT:
1K 17180 16w 1K 1K BOM GROUP BOM OPTIONS L <E4LABEL>
1180 WFaGs, [ ],462" 17180 $haeu NOTICE OF PROPRIETARY PROPERTY:
MFZEEZ MFZEEZ ZMSELF CPUPEG:X16 THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
FHE"RASLE50R"ACRERS 16’ THE FOLLOWiNG:
CPUPES - Yoxe CPUCros PO |1 O MALNTALN THAS DOCUIENT N ConFioece 6 OF 118
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OMIT_TABLE OMIT_TABLE
77 24 2 MEM_A_DQ<0> AH54 S pQo UO500  rsvoieo| BD31 ¢ 77 26 25 MEM_B_DQ<0> AC54 [sg pQo UOS500  rsvoi7a] AY36 ¢
77 24 23 MEM_A_DQ<1> AH52 |sp_pQ1 HASWELL 77 26 2 MEM_B_DQ<1> AC52 |sB_pQ1 HASWELL
i MEM A DO=2 Ako1Jon bep on SA_CKNOWBE25 MEM_A_CLK_N<O> 22777 " : Z MEM B DO<2> AES1 |sg_po2 BGA SB_CKNORAW27 MEM_B_CLK_N<O> 25 27 77
77 2 m, MEM_A_DQ<3> AK54 |sa_pQ3 SYM 3 OF 12 SA_Ckpo| BF25 MEM_A_CLK_P<0> 227 77 e MEM B DO<3> AES4 S8 po3 SYM 4 OF 12  SB_CKPO[_AV27 MEM_B_CLK_P<0> s o7 71
17 24 28 MEM_A_DQ<4> AHS3 [sa D4 SA_CKEO| BE34 g MEM A CKE<O>  mumy 2527 77 T MEM B DO<4> AG53 |55 poa sB_ckeo| AUS6 g MEM B CKE<O>  mmuc 27 v
77 24 23 MEM_A_DQ<5> AHS51 |sa_DQs SA_CKN1[5BD25 MEM_A_CLK_N<1> 24 27 77 77 26 25 MEM_B_DQ<5> AC51 |sB_DpQs SB_CKN1jyAW26 MEM_B_CLK_N<1> 26 27 77
77 24 23 MEM_A_DQ<6> AKS52 Isp_DQ6 SA_CKP1| BC25 MEM_A_CLK_P<1> 24 27 77 77 26 25 MEM_B_DQ<6> AES52 [sB_DQ6 SB_CKP1|_AV26 MEM_B_CLK_P<1> 26 27 77
_DQ _ _DQ _
77 24 23 MEM_A_DQ<7> AKS3 |sp pQ7 SA CKE1| BF34 g MEM A CKE<1>  momy za27 77 77 26 25 MEM_B_DQ<7> AES3 |sg_pQ7 SB_CKEL| AU3S g MEM B CKE<1>  oymy 22777
77 24 2 MEM_A_DQ<8> AN54 77 26 2 MEM_B_DQ<8> AU47
D nn MEM_A_DQ<9> A5 zﬁiggg A Szz NC e MEM_B_DQ<9> AU49 zsiggg SB’CKNzciig NC
7 21 2 zry MEM_A_DQ<10> ARSL |5 po10 SA_CKP2LEEZ2X NC e ocers MEM_B_DQ<10> Av43 Isp D10 oo oxeal avas XNC
—— MEM_A_DQ<11> ARS3 |sp D11 SA_CKEZ NC - MEM B_DQ<11> AV45 |sp D11 SB_CKEZZ22¢ N
77 24 23, MEM_A_DQ<12> AN53 |sp DQ12 SA_CKN3[pBD23 o o 77 26 25 MEM_B_DQ<12> AU43 |sg_pQ12 SB_CKN3RBA27 o\
77 2 23, MEM_A_DQ<13> AN51 |sp DQ13 SA_CKP3| BC23 o o 77 26 25, MEM_B_DQ<13> AU45 |sB pQ13 SB_CKP3| AY27 o o
77 24 23 MEM_A_DQ<14> AR52 |SA DQ14 SA_CKE3| BD34 o\~ 77 26 25 MEM_B_DQ<14> AVAT7 |SB DQ14 SB_CKES|_AV36 o\ <
77 24 23, MEM_A_DQ<15> AR54 |sp DQ15 77 26 25, MEM_B_DQ<15> AV49 |sB_DQ15
77 24 23, MEM_A_DQ<16> AV52 |sp DQ16 SA_CSO*|,BE16 MEM_A_CS_L<0> 23 27 77 77 26 25, MEM_B_DQ<16> BC49 [sp_pQ16 SB_CS0*|,BA20 MEM_B_CS_L<0> 25 27 77
77 24 23 MEM_A_DQ<17> AV53 |sA_DQ17 SA_CS1*|,BC17 MEM_A L<1> 24 27 77 77 26 25 MEM_B_DQ<17> BE49 [sB_pQ17 SB_CS1*|5AY19 MEM_B. L<1> 26 27 77
77 24 23, MEM_A_DQ<18> AY52 [sp_DQ18 SA_Cs2*pBEL7 o No 77 26 25 MEM_B_DQ<18> BD47 |sg_pQis SB_CS2*|pAUL9 o o
77 24 23 mgm 2 B :;gz 25:1 SA_DQ19 SA_CS3*pBD16 o o 77 26 25 mgm g B :;g: SE;; SB_DQ19 SB_CS3*pAW20 o o
. MEM_A_DQ<21> AV54 ﬁﬁ*ggif < sA_opTof BC16 MEM_A_ODT<0> i o MEM_B_DQ<21> BD50 i?ggif @ SB_ODTOL AY20 MEM_B_ODT<0> 2 2777
77 24 2 MEM_A _DQ<22> AY54 Ish_po22 m ol SES o MEWA ODT<1> —ggp =or 77 26 25 MEM_B_DQ<22> BEA7 |sp_pQo2 o it iCi: pNEM B ODT<1> oy oo v
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CPU VCORE Decoupling

Intel recommendation: 4x 470uF 4mOhm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU-side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1luF 0402 (under CPU)
Apple Implementation: 8x 210uF(2x nostuff) 6mOhm, 44x 10uF 0402, 4x 10uF 0402, 20x 1uF 0402
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0402 0402 0402 0402 0402 0402 0402 0402 04 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFE J_

TU R
PNREIRE NOTE (C1020-CT053Y" CAPs for Acoustic control (C109A-C102D)
Place near UO500 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 STUFE NO STUFF NO STUFF NO STUFF

[: 61020 _[_ c3921 _]_ c3922 1 01023_]_ C109A_L 01098_]_ 01090_]_ 01090_]_ C109E_LC109F_LC101A 1 0101B_L 01010_]_ ¢101D [+ C101E_L C101F_L C102A_L 01028_]_ cmzcj_ 102D
—|72 éSR CERM 2 éSR CERM 2 XSR CERM T XSR CERM T XSR CERM —|72 XSR CERM —I; XSR CERM —I; XSR CERM —I; z:ﬁ CERM T XSR CERM —|; XSR CERM —F XSR CERM —|72 XSR CERM —I; z:ﬁ CERM —I; XSR CERM —F XSR CERM T XSR CERM 2 éSR CERM —|72 éSR CERM —F éSR CERM

NO STUFF
PLACEMENT_| NGré é51024“5i31§fp ’
NO STUFF

Place near inductors 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

CRITICAL | CRITICAL [ CRITICAL [ CRITICAL | CRITICAL [ CRITICAL [ CRITICAL | CRITICAL | CRITICAL [ CRITICAL | CRITICAL [ CRITICAL [ CRITICAL | CRITICAL | CRITICAL | CRITICAL [ CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL
1 (2301U('):24 s (2301U('):25 s (2301U('):26 s (2301U('):27 1 C1028 1 C1029 1 C103O 1 C1031 1 C1032 1 C1033 1 C1034 1 C1035 1 C1036 1 C1037 1 C1038 1 C1039 1 C104O 1 C1041 1 C1042 1 C1043 1 C1044 1 C1045
- - - - - - - - - - s - 2

O

2 4 2 4 2 % 2 % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
X5R-CERM X5R-CERM X5R-CERM X5R-CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM XSR CERM
0402-2 0402-2 0402-2 0402-2 040; 02- 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

02-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2

PLACEMENT_NOTE (C1046-C1067):
Place near inductors on bottom side.

CRITICAL CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL
104 1C1047 |1C1048 |[:C1049 |1C1050 |[+C1051 |+C1052 ([+C1053 |1C1054 |[:C1055 [1Cl056 ([:+C1057 |+C1058 (:C1059 |[+1C1l060 (:C1061 |1Cl062 |:+C1063 |1Cl064 |:C1065 |+Cl066 |[:C1067
20UF — —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20U —— 20UF —— 20UF —— 20UF 20U —— 20UF 20U 20U —— 20UF —— 20UF 20UF
- 0 - 70 - 30 200 o 20 - 0 20 200 200 200 20% 20% 20 20% 200 200 200 20 — 0% - 2%
C —I; X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 Xer_cERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 Xer_cERM 2 Xer_cERM —I; X5R-CERM 2 X%r_cERu 2 X5R-CERM 2 X5R-CERM —I; X5R-CERM 2 Xer_cERM 2 X5R-CERM —I; X5R-CERM 2 Xer_cERM 2 X5R-CERM 2 Xer_cERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE (C1068-C1076: CAPs for Acoustic control (C102E-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 | CRITICAL j ClOZE_EClOZF_E C103A_E C103B_L1C103C_EC103D_EC103E£ C103F
*C1068 .[*C1069 .*C1070 .|*C1071 .|*Cl1l072 .*C1073 .|*'C1074 .[*C1075 .[*C1076 .[*C1077 —L
210UF 210UF 210UF gojn‘,,,OUF f— gojn‘,,,OUF __%%DOUF __%%DOUF — go:!FDOUF — gojn‘,,,OUF — gojn‘,,,OUF %ZSQ%UF %Q%UF %Q%UF %Q%UF %ZQQ%UF %ZQQ%UF %ZQQ%UF %Q%UF
I= I= = = - = = = 2 2 2 2 2 2 2 2
POLV TANT 2 POLV TANT 2 POLV TANT 2 I%CE\\;—TANT 2 I%CE\\;—TANT 2 I%CE\\;—TANT 2 I%CE\\;—TANT 2 I%CE\\;—TANT 2 lZ—’GE\VI—TANT 2 géf\v’_TANT T éigg‘fgw T éigg‘fgw T éigg‘fgw T éigiggw T éigiggw T éigiggw T éigiggw T EEEEEERM
CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2S : : . : : : :
_ 1 -
CPU VvDDQ Decoupling
Intel recommendation: 2x 330uF, 8x 10uF 0603, 10x 1uF 0402
Apple Implementation: 2x 330uF, 8x 10uF 0603, 10x 1uF 0402
PLACEMENT_NOTE (C1080-C1089):
@ o 21,5 5, PPLV3S SIRSO CPUDDR Place on bottom side of URBOO
JiC108O 1C1081 |1C1082 |[:C1083 | C1084 C1085 1C1086 (1C1087 |+C1088 JiC1089
1UF — 1UF — 1UF — 1UF — 1U —— 1UF —— 1UF —— 1UF 1UF
16 180 180 P T 18% 8% T, ¥ T, ¥ T, 18V P
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 88 CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402

PLACEMENT_NOTE (C1090-C1097):
Place near UO500 on bottom side

1 C1090 |1 C1091 |* C1092 1C1093 (1 C1094 [+ C1l095 |1C1096 |[+C1097
10UF ~ —— IoUF L TourF - L four ~ L 1ouF - L IoUF TOUF
20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% 0%

24V 24V 2 av 24V 24V 24V 24V 2 Vv
X6S—-CERM X6S—-CERM X6S—-CERM XGS CERM XGS CERM X6S—-CERM X6S—-CERM X6S—-CERM
0603 0603 0603 060: 060: 0603 0603 0603

PLACEMENT_NOTE (C1098-C1099):

CRITICAL CRITICAL
1C1098 1C1099
= 330UF-6MOHM Z20UF=6MOHM

3
OEY-IANT+_comso [515 Bbta s couso

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

d) |-
N

CPU VCCIO Decoupling
/\ Intel recommendation: 2x 0.01uF 0402 (1 near CPU, 1 near SVID pull-ups)
Apple Implementation: 2x 0.01luF 0402 (second cap is on CPU VR page) ISYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201,
CPU Decoupling
L] (f} Apple Inc. fsqﬁ_NUM> D
1 g107 ® <E4LABEL>
19 NOTICE OF PROPRIETARY PROPERTY:

X7R CERM THE INFORMATION CONTAINED HEREIN 1S THE
PROPRIETARY PROPERTY OF "APPLE “INC.
THE POSESSOR AGREES TO THE FOLLOWING

ss 1865 _PPVCCIO_SO_CPU

<BRANCH>
10 OF 118
10 OF 81

1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
11 NOT TO REPRODUCE OR COPY IT
111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

NOTE: Intel decoupling recommendations from Shark Bay Mobile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5. IV ALL RIGHTS RESERVED
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If HDA = SO, must also ensure that signal cannot be high in S3.

111 NOT TO REVEAL OR PUBLISH IT
1V ALL RIGHTS RESERVED

IN WHOLE OR PART

OMIT_TABLE SATA Port assignments:
75 19 D SYSCLK_CLK32K RTC > B5 |rTexa LH\j])Z%gR\jT SATA_RXNO|_BC8 - NC_SATA A D2RN amz s
B4 |rTex2 SATA RxPoO| BE8 o NC SATA A_D2RP . ~
NCX—— MEEBIGI;E oaTA TxNOL A8 ®= NG _SATA A R2D _CN @72 . Primary HDD/SSD (SATA only)
61 _PCH_SRTCRST L e B9 _|SRTCRST* (1 OF 11) SATAﬁTXPOW_‘%@ 72 75
b BC10 NC_SATA_B_D2RN
A8 - SATA_RXN1 72 75
611 _PCH_INTRUDER_ L - | INTRUDER SATA_Rxp1| BE10 N ATA_B_D2RP 72 75 d HDD/SSD ATA 1
o PCH INTVRMEN L 5 610 liNTvRMEN e SATA_TXN1| AV10 NC_SATA_B R2D CN 7 Secondary SSD (S only)
AW10
. RTC RESET L O —— SATA_TxP1 W10 o NC SATA B R2D CP w7
e SATA_RxN2| BB9 NC_SATA_ODD_D2RN 72
B25 SATA_RxP2| BDO NC_SATA_ODD_D2RP 72 ;
D © s qgy-HDA BIT CLK_R1110 33 NN & Hpa UB:OTO CLKIRN HDA_BCLK SATA_TxNZ| A3 NC_SATA_ODD_R2D_CN - Reserved: 0ODD
| = . 21.27mm u AW13
70 52 goom—HDA_SYNC R1111 33 1 2 . HDA SYNC R A22 |oa SYNG (IPD-boot) SATA_TXP2, -« NC_SATA_ODD_R2D_CP .
PLACEﬁNEAR:UllOO.A%Z:1,27mm SATA_RxN3| BC12 e NC_SATA_D_D2RN 7
1 _PCH_SPKR @=—"10 |SPKR (IPD-PLTRST#) < saTA_Rxp3| BE12 o NC SATA D_D2RP 7 U d
£ SATA_TXN3[ ARLS o NC SATA D _R2D_CN 72 nuse
76 52 o HDA_RST_L. R1112 33 1 2 . HDA_RST R L C24 JHpA_RST* |9 SATA_TXP3| AT13 NC_SATA_D_R2D_CP .
PLACE] =U1100.C24:1.27mm 2 BD13 R
L22 N SATA_RXN4/PERN1 e 1P _PCIE ENET D2RN PCle:
7o 52 [T EDAHgilNglNl - :g:—zg:g (:gg) < | sATA_RxPasPerp1| BB13 TP_PCIE_ENET_D2RP Reserved: Ethernet
" NC_HDA_SDINZ 555 lon sons oreo SATA_TxN4/PETNA[ AVIS TP_PCIE_ENET R2D CN (if not combo w/SD Card) PP1V5_SO 13715 18 17 10 62 oa ca oo
- "NC_HDA_SDIN3 FZ2 | ion co1a c1oo) SATA_TXPA/PETPL| AWLS TP_PCIE_ENET R2D_CP
2 SDIN3 g P22 oA
SATA_RXNS/PERN2| BC14 o0  NC_SATA_F_D2RN -
76 52 o} HDA_SDOUT R1113 33 1 2 710 HDA_SDOUT R A24 |pA_SDO  (IPD-boot) SATA_RXP5/PERP2| BE14 ; NC_SATA_F_D2RP 72 Unused R17135(|21
PLACEﬁNEAR:UllOO_Ag4:1,27mm . SATA_TXNS/PETN2[ AP1S oy NC SATA F R2D_CN 7 -235%
_PPVRTC G3H  wisie 701 DP_TBT SEL 817 b ELRRIETYED SATA_TxPS/PETP2[ ARLS o NC SATA F R2D CP - 20l
7o (oo ENET_MEDIA_SENSE RDIV $22 |ipn_pock_RST*/GPI013 i
OD——— 2= —ep——— DA DO SATA RCOMPLAYS . PCH SATA RCOMP PLACE_NEAR=U1100.AY5:2.54mm
1 1 -
Rllz%% g(:)I'K103 7 10 gry—XDP_PCH_TCK 183 3TAG_TCK (1PD) SATALED*|-AP3 PCH SATALED L
1 - “
Rlél-s%(lgl 5\%"—101 1/23@ ?220W 71 18 XDP_PCH_TM ADL |3TAG_TMS (IPU)
AT1
17280 220w 2012 2201 7 10 (rry—XDP_PCH_TD1 - PE2 3TAG_TO1 1PV © SATAOGP/GP1021 s igg ng ngﬁ%gCRlzﬁL L 1
RN PCH_SRTCRST L ., YOP PCH TDO Y 2| BUARPRAGRIGHO——am—XDE_DCL SATARDRVR _EN o« v
7 10 QOO - - 5
Eg: :“;Figags II: o 7: s SATA_IREF| BD4
1 7 Fi
, RTC RESET L . NC*-5TP25 onz
C NC ¢ s TP22 TP9 5 NC
Cl1102: 1C1103 NCx——TP20 TP —=xNC
10F — L JUF
ilég 2 2 OMIT_TABLE
483 483
76 35 PCIE_CLK100M D_N Y43 |cLKOUT_PCIE_NO UII00 CLKOUT_PEG_A_N| AB35 NC_PCIE_CLK100M_ENETN 7
70 o PCIE_CLKIOOM _SSD P o Y45 fcikouT_PCIE_PO '—YM’\bXBPIOL'ENT cLkouT_PeG_A Pl AB36 g NC PCIE CLK100M ENETP . NOTE: ENET pair only used if SD Card Reader is USB3.
= a5 1 SSD_CLKREQ_L ABL |pCIECLKRQO*/GP1073 (;gBGA R PEG_A_CLKRQ*/GP1047| AF6 ENET_CLKREQ L 1 70
F 11
72 NC_PCIE_CLK100M_ENETSDN AA44 | KOUT_PCIE_N1 CLKOUT PEG B N| Y32 NC_PCIE_CLK100M_PEGBN 72
> O NC_PCIE_CLK100M_ENETSDP - AA42 |cLKOUT PCIE_P1 CLKOUT PEG_B_p| Y38 NC_PCIE_CLK100M_PEGBP 72
181 XDP_DD2_ ENETSD_CLKREQ_ L AF1 |pCIECLKRQ1*/GP1018 PEG_B_CLKRQ*/GP1056| Y4 PCH_PEGCLKRQB_L_GP1056 "
76 34 PCIE_CLK100M_AP_N AB43 || KOUT_PCIE_N2 CLKOUT_DM1_N|_AF39 DMI_CLK100M_CPU_N 674
0 q@op—PCIE_CLKIOOM AP P o AB4S loikouT_PcIE_P2 cLkouT_pmi_p| AT40 g DMI _CLKIOOM CPU P mrmew
18 XDP_DD3_AP_CLKREQ_L AF3 |pCIECLKRQ2*/GP1020/SMI* cLKoUT Dp N|AJ40 CPU CLK135M DPLLSS N .
“op p| AJ39
o PCIE CLK100M CAMERA N D43 |\ vout peiE Na cLkouT_pp Pl AJ39 g CPU CLKI35M DPLLSS P~~~ mymyew
73 qom—PCIE_CLKI100M CAMERA P o, AP35 lciKkouT_PCIE_P3 cLKOUT DPNS N AF35 CPU CLK135M DPLLREE N
_DPNS._| o7
NOTE: SSC control is ganged on PCle 0-3 and 4-7 clocks. a1 CAMERA_CLKREQ_L T3 |pPCIECLKRQ3*/GP1025 cLkouT_Dpns_P| AFS6 g CPU CLK135M DPLLREF P mrmye v ) )
PEG-attached (CPU) PCle devices must use one set, Unused clock terminations for FCIM Mode
while PCH-attached PCle devices use the other set. -2 _NC_PCIE_CLK100M_GPUN AF43 |c| KOUT_PCIE_N4 CLKIN_DMI_N| AY24 s PCIE_CLK100M_PCH_N R1196 10K 1 2
5% 1720W  MF 0T
IT 2 or less devices are attached to PEG the » _NC_PCIE_CLK100M_GPUP AF45 |c| KOUT_PCIE_P4 ; CLKIN_DMI_P[ AW24 o - PCIE_CLK10OM_PCH_P R1I195 10K A7 7om—TF—201— 2
CLKOUT_PEG outputs can be used for those devices. TBT CLKREO L V3 X
— = 1 O c Q - PCIECLKRQ4*/GP1026 5} AR24 PCH CLKIN GNDN R1171 10K 1 5
B 3 EEEIZ*E’E%E AT24 PgH gLKIN gNDP RIT70 10K 1 \JV\5 5% 17200 WF 20t
» _NC_PCIE_CLK100M PE5SN AE44 6| KOUT_PCIE_NS -
AE42
» NC_PCIE_CLK100M_PE5P CLKOUT_PCIE_P5 CLKIN_poTes,_n| H33 s PCH_CLK96M_DOT_N R1192 10K 1
. _PCH_CLKRQ5_L_GP1044 AA2 p%|ECLKR85*/Gp|O44 CLKIN_DOT96_P| 833 o 7 PCH_CLK96M DOT P 10K 1 5 5% 17200 WF 0T
1PU-RSMRST#) ol
» _NC_PCIE_CLK100M_SWN AB40 |0 koUT PCIE_N6 CLKIN_SATA_N| BES s PCH_CLK100M_SATA_N R1194 10K 1 2 -
2 NC_PCIE CLK1OOM SWP o, AB39 IciKkouT_PCIE_P6 CLKIN_SATA_P| BC6 o, 7 PCH_CLK100M_SATA P RITI93 10K 1'\/\/\/_5%_172'0W—MF_2'0‘1—V Vo O% 1720W WF 20T
70 11 PEG_CLKREQ_L AE4 |pCIECLKRQ6*/GP 1045 Fa5
REFCLK141N| 6 PCH_CLK14P3M_REFCLK R1197 10K 1 2
76 28 PCIE_CLK100M_T N AJ44 || KOUT_PCIE_N7 CLKIN_33MHZLOOPBACK| P17 o, PCH CLK33M_PCIIN am s s L
0 @y PCIE CLKIOOM TBT P o AJ42 loikouT_pCIE_P7 = R1lv72
v3 . XTAL25_IN|_AM43 - SYSCLK_CLK25M _SB_R 1 2 SYSCLK CLK25M_SB 19 75
« PCH _CLKRQ7 L_GP1046 PEIBG-KE A5 104 XTAL25_oUT| ALGE & 1.5V —> 1.1V &leéwv—@
PP3V 2 58 20 15 37 50 04 05 66 0n R1173 ok
Pngg ggs og 67 69 72 81 (IPD-PWROK) CLKOUTFLEX0/GP1064| C40 NC_PCH_GP1064_CLKOUTFLEXO -, 1K 0
MBRBERYBEE 74 72 NC_1TPXDP_CLK100MN AH43 |c| KOUT_ITPXDP_N (1PD-PWROK) CLKOUTFLEX1/GP1065| F38 NC_PCH_GP1065_CLKOUTFLEX1 -, 1/26\}/{/
R1177 4.7K 1 5 PCH SPKR 772 o NC_ITPXDP_CLK100OMP o, AW4S lcikouT_ITPXDP_P  (IPD-PWROK) CLKOUTFLEX2/GP1066| F36 NC_PCH_GP1066_CLKOUTFLEX2 . 201,
1176 10K _1,\\A2 20T pp TBT SEL . (IPD-PWROK) CLKOUTFLEX3/GP1067| 729 NC_PCH_GP1067_CLKOUTFLEX3 .. ]
11 1 70 PP1V5_SO
78 4_.7K 1 2 5% 1720W  MF 0T PCH SATALED L 13 12 13 15 17 19 52 64 66 68 L
20T " ICLK_IREF[ AM4S o =
R1134 10K 1 2 DP_AUXCH_1SOL_L 7610 LPC_CLK33M_SMC_R D44 |cLKOUT_33MHZO  (IPD-PWROK)
10K 1 AAA2 T Zgi XDP_DC1_SATARDRVR_EN ;4 7610 LPC CLK33M_LPCPLUS R E44 |cLKOUT_33MHZ1  (1PD-PWROK) P19l AD3Y o
R1143 10K 1 5 SSD CLKREO L o 7> _NC_PCI1_CLK33M_OUT2 B42 |c| KoUT_33MHZ2  (1PD-PWROK) TP1g[ ADSE o R1190
12 10K 1’\/\/\/2 5% 17200 WF O »DP DD2 ENETSD CLKREO L » _NC_PCI_CLK33M_0OUT3 FA1 |cLKOUT_33MHZ3  (1PD-PWROK) 7 ER PP1V5_S0O 1 12 13 15 17 19 52 64 5 68
T160 10K 1 o 5% 17200 AP CLKREO L e .0 @on—PCH_CLK33M _PCIOUT o, A%0 icikouT_33MHz4  (IPD-PWROK) DIFFCLK_BIASREF| AN44 PCH_DIFFCLK_BIASREF 2 A A A 1
134
A ““g gﬁlwwgwlmwm ﬂcmmAummL s PLACE_NEAR=U1100-AN44:2.54mm by E@mﬁﬁ?ﬁﬂﬁﬁﬁﬁ____§ﬁﬁﬁﬁﬂﬁmf
1. 1 2 TBT CLKREQ L 11 28 201 3
Z 10K 1 \n2 o M 20T PCH _CLKROS L GPIO44 ., PCH RTC/HDA/JTAG/SATA/CLK
11 2 1 PEG_CLKREQ L 11 70 28 LRSI
15 10K 1\ 5% 7207 W 20T pey i Ro7 | GPIOA u <SCH_NUM=>] D
R1146 10K 1. pp 2 ENET_CLKREQ_L Apple Inc. TTSTOT—
11 70 ®
R1148 1ok INANZ 1770w oor—PCH PEGCLKROB L _GP1056 .. NOTICE OF PROPRIETARY PROPERTY : ~EALABEL>
R1179 10K 1,\/\/\/2 ENET_MEDIA_SENSE_RDIV__ ., » THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
ST i oteas s R R R RS .
= Connect to ENET_MEDIA_SENSE via alias !f HDA = 3.3V. I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 11 OF 118
Connect to ENET_MEDIA_SENSE via 12K R if HDA = 1.5V. 11 NOT TO REPRODUCE OR COPY IT
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OMIT_TABLE
a5 DMI_N2S_N<0> AW22 Iyy_rxNO UT100 FDI_RXNO[ AISS
772 DMI_N2S_N<i1> AR20 o e ST FD:JXM_XW NG
7z s DMI_N2S_N<2> APL7 IpMI_RXN2 FCBGA Fo1 RxPO| AJ38
7472 5 MDMLRXN3 (4 OF 11) FD,:RXHW( mg
as DMI_N2S_P<0> AY22 Ipy1_RxPO
a2s DMI_N2S_P<1> AP20 Ipmi_RxP1
74 72 DMI_N2S P<2> ARL7 Ipmi_RxP2
: DMI_N2S_P<3> AW20 |oyy_Rrxp3 TP16| AV4S
s MDy— e =S ————————ap———— DML TP5WZS
as DMI_S2N_N<0> BD21 |pyy_TxNO TPlS%(g NC D
D 74725 DMI_S2N_N<1> BE20 |y TxN1 TP10] AL\ &
7725 DM1_S2N_N<2> BD17 Ipmi_TxN2
a5 @om—DMI_S2N_N<3> o BEI8 oyi_1xng
s DMI1_S2N_P<0> BB21 |pyy_TxPO =| 3 FDI_CSYNC| AL39 FDI1_CSYNC s 7a
772 DMI_S2N_P<1> BC20 |oyy Txp1 5| FoI_INT| ALA0 o DI INT o
74 72 DM1_S2N_P<2> BB17 Ipmi_Txp2
68 66 64 52 19 17 15 13 12 1 _PP1V5_S0O ° - PP1V5_SO0O 11 12 13 15 17 19 52 64 66 68
71 74 72 5 (OO} DMI_S2N_P<3> ¢ BC18 oy TxP3 & 71
R1200" BE16 |pvy_IREF FDI_IREF| AT45 R1210!
7-5K NC VAT Irp12 TP17| AUAZ 7-5K —EEVRTC G3H  wiususe
17200 VIR AU4?< 17200
R NC TP TPASI——xNC 201,[ |'R1215
_ ) 2 PLACE_NEAR=U1100.AR44:12.7mn 2 330K
PLACE_NEAR=U1100.AY17:12.7mm PCH_DMI_RCOMP AY17 Ipmi_RcomP FDI_RCOMP| AR44 PCH_FDI_RCOMP 5%
2
R6 -
FCH_SUSACK_L. - SUSACK*  (1PUV) DSWRVEN| OB q e PCH_DSWVRMEN
AM1 x
enmwmmPM SYSRST L g AWMdsys reser . oPuROK| L13 g, PM_DSW_PWRGD ame
R1286" 76 71 a1 19 10 (T PM_PCH_SYS_PWROK * AD7_ISys_PWROK § E aeo pAKE™ K3 PCIE WAKE L 1> 34 56 71 76 1R1209
F10 -DeepSx; o———————————————————— )
59 7610 12 (rmy—PM_PCH PWROK 4  F10 lpurok = § CLKRUN~AN7 o PM_CLKRUN_L anrann %H,DOOK
AB7 =2 g
vz L = e (U 2% susstarvceioe[ V7 g LPC PWRDUN L o o 0 o
H3
: oo qyPM MEM PWRGD g, " ogaupuRok SELK/GPIGe2l YO g PM_CLK32K SUSCLK R oy .o :
PM_RSMRST_L 32 URTREIRLNS
e (DN DOV L L gy —"gRSMRST* - Y7 PM_SLP S5 L =
SLP_S5*/GP1063 - 12 a1 6
C o 66 05 04 50 1715 14 1 11 _PP3V3_SUS PCH SUSWARN L 7 N - D C
- USWARN*/SUSPURNACK/GP1030 ¢ o <. c6 _ PM SLP S4 L O 52 21 54 901 00 00
Rlzl%él reaw e PM_PWRBTN L g  KldewreTn® (I1PU) stpsa*iil o PM SLP S3 L .
E6 g oD
1/2§@ a2 a1 MC_ADAPTER_EN A ?SESSNT/ P1031 SLp_A*pF3 > TP PM SLP AL
K7 >
201, wmnnemmyPM BATLOW L K7 isatiow /GPIO72 SLP_SUS*hy e PM_SLP SUS L [ 12 45 o5 o
N4 *
PCH RI_L - R PMSYNCHLAYS g  PM_SYNC oo o 7
AB10
1P PCH SLP SO Lo, 220 P21 SLp_LAN=HSS g TP PCH SLP LAN L
TP_PCH_SLP_WLAN_L - D2 |51 p_wLAN*/GP1029
OMIT_TABLE
NCx—145 IveA_BLUE LH\J}(%qu\IT —
uU44
v
X———{VGA_ FCBGA
(5 OF 11) DDPB_CTRLCLK R40 DP_TBTSNKO DDC_CLK 2 70
R39 DP_TBTSNKO_ DDC_DATA 7
VGA DAC Disabled per SB  NOX—jj2]/eAD0CCLK GRESRETRERSY e DE_TETSNKO DDC DATA .o
DG vi.0 (Table 12-18 NCx—4° lvea poc | DDPC_CTRLCLK|_R35 DP_TBTSNK1_DDC_CLK -
V1.0 (Table 12-18). . - " | R36 DP_TBTSNK1 _DDC_DATA 7
Nex42 e povne Bl GPBCeCTRSRIA " ameDP_TBTSNKI DDC DATA
NCx—N44 IVGA_VsYNC popo_cTrLCLK| N40 g HDMI DDC CLK 68 70 71
) ALN38 . HDMI_DDC_DATA 68 70 71
040 o e . BRI e
U39 |vea_IRTN é DDPB_AUXN|_H45 DP_TBTSNKO_AUXCH C N 5 70 7
L 2 oope_Aun{ K3 DP_TBTSNK1_AUXCH_C_N 25107
34
B 70 63 (OO} EDP_I1G_BKL_PWM N36 |epp BKLTCTL DDPD_AUXN| >~ NC_DP_1G_D_AUXCHN 2 B
a H43 DP_TBTSNKO AUXCH_C_P
K36 DDPB_AUXP) 28 70 74
7170 02 12 @y EDP_1G_BKL_ON o—"38 |EDP_BKLTEN [ boPC_AUXP| K45 o DP_TBTSNK1 AUXCH C P 707
nroor 1z quy—EDP_1G_PANEL PWR o, 636 lepp vDDEN DDPD_AUXP| 344 gy NC DP_1G D AUXCHP -
EE 95 17 93 94 98 ?3 5% _PP3V3_ SO
FBREBM iR R1260 10K 1 > PCI INTA L - 29 1o iron= popB_HpD|_K40 - DP_TBTSNKO_HPD 28 70
NN S5 —T770wWF 20T - DDPC_HPD| K38 DP_TBTSNK1_ HPD 28 70
1261 10K LAAN2 PCI_INTB_L P T — e ®*  .omr mpD
1262 10K LAAA 5% 17200 WF 0T pc)l INTC L o Ki7Jpirgee DDPD_HPD) - 20 68 70
1263 10K 1 a2 o 720 m T—PCI_INTD_L > "20]PIRQD* B —
PP3V3_S5 BhBwwvanzus e PIRQE*/GP102| C17 DCONN L 127
PP3V3_S0 AEnBE S nnnsn 70 12 ENET_LOW_PWR_PCH A12 |5p1050 PIRQF*/GP103|_FL7 AUD_IP_PERIPHERAL_DET 27
70 12 (OO} AUD_1PHS SWITCH EN_PCH - B13 |sp1os2 - PIRQG*/GP104| L15 - TBT PWR_REQ L ame
R1239 3.0K 1sap2 S — 1 = 12 18 41 76 70 12 BT _PWRRST L - G2 cPI054 S PIRQH=/GP105| 15 o AUD_12C_INT L am _—
10K
R1240 (0] 2,\/\/\/1_5% S — PM_BATLOW_ L 12 30 41 43 TP PCH STRP BBS1 C10 |gpros1 Py PME*D% 72
R1291 10K i1ap2 PM_CLKRUN_L P TP_PCH_STRP_ESI_L -0 GP|053:|
P P 5% 1/20wW MF 201 AL6 x| Y11
R1216 10K 1 B ENET LOW PWR PCH o « (o PCH_STRP_TOPBLK _SWP_L gu 25 6PIOSS | |0 oupokapcirsTay PLTRST* "1l g PLT RESET L =~  roywoan
%g 100K 1,\MVVV2 i%% 1I7IZUUVWV m”'F Zgi AUD_IPHS_SWITCH_EN_PCH 1, 7
10K 2 BT PWRRST L 12 70
20T
R1230 10K 1,pn2 or—SDCONN_OC_L 1270
NO STUFF Redundant to pull-up on audio page
R1214 100K 1,\/\/\/2 AUD_1P_PERIPHERAL DET .,
RI231 10K 1 \\n2 o 7200 " 20T TRT PWR _REQ L
A 5% 1720W  MF 0T A
NO STUFF Redundant to pull-up on audio page - -
R1233 10K 1 5 o AUD 12C INT L e ISYNC MPQSTERfJ15 REFERENCE SYNC DATE=12/18/201,
R1225 1K 1 rnz2 PCIE_WAKE_L PCH DMI/FDI1/PM/GFEX/PCI
R1224 100K » L ey sipos3 L CCCOH N
1 12 21 a1 66 71 < >
A R o e Ty T T Iilea (5, Avpte e oot
555 00K 5 N\ ST T W0 by S 5805 | e = <E4LABEL>
5% 17200 WF 201 1z s es e NOTICE OF PROPRIETARY PROPERTY:
p R1281 100K > 1 . EDP_1G_BKL_ON 12 63 70 71 THE INEORUATION CONTAINED HEREIN 1S THE <BRANCH>
R1284 100K 2,\/\/\/1 S EDP_1G_PANEL_PWR 1267 70 71 THE POSESSOR AGREES TO THE FOLLOWING:
= I720W  WF 20T 1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 118
I . 11 NOT TO REPRODUCE OR COPY IT
= 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
1V ALL RIGHTS RESERVED 12 OF 81

8 7/ 6 5 4 3 2 1

WWW . AlISaler.Com



8 7/ 6 5 4 3 2 1

OMIT_TABLE USB Port Assignments:
UITO0 -~ yssanol B37 USB_EXTA_N a0 7
LYNXPOINT use2po| D37 g g USB EXTA P ED = Ext A (LS/FS/HS)
FCBGA usB2N1| A38 NC_USB_EXTCN 7275
Ext C (LS/FS/HS)
(9 OF 11) cas N B_EXTCP. -
USB3 Port Assignments: . Uswl%@
NC_USB3_SPARE_D2RN AWS1 |oepn USB3RNS usBanz| A NC_USB_SDN 727 B
= NC USB3 SPARE D2RP g AV31 loerps usaarea Use2p2| 30 qg NCUSBSDP .. Reserved: SD (HS)
Unused
- _NC_USB3_SPARE_R2D_CN BE32 |beTN1 USB3TN3 UsB2Nn3| A34 NC_USB_WLANN 72 R
e ey I A e~ m—— -\ -
2 N B3_SPARE_R2D_CP BC32 IpeTP1_USB3TP3 use2p3| C34 N B WLANP . Reserved: WiFi (HS)
D PCle/USB3 Port Assignments: usB2n4| B33 NC_USB_4N 7 Unused D
7671 60 20 USB3_SD_D2R_N AT31 |opRnz_USB3RNA uss2pa| D33 g g NC USB_4P 7 use
76 71 68 2 USB3_SD_D2R_P AR31 |pERpP2_USB3RP4
SD Card Reader B 1S U ! usB2ns|_F3L NC_USB_PSOCN - )
(& Ethernet if combo) 76 71 68 20 USB3_SD_R2D_C_N BD33 |oeTNa_useaTNA uss2ps| 031 g NC USB_PSOCP -, Reserved: PSOC (Legacy Trackpad)
76 71 68 20 B D_R2D P BB33
o0 @um—USB3_SD R2D C P~~~ o BB33 berpp useaTra UsBone| K31 g g NC USB 6N ., Unused
PCle Port Assignments: UsB2P6| 31 g NC USB 6P~
76 3 PCIE_AP_D2R N o AW33 |oeens
o - 629 N B_7N .
Aire 70 s co>PCIE_AP_D2R_P > Y33 JpERPs Ezzigzw‘-‘l\lgﬁ? ’ Unused
irPort 72 7
_— PCIE_AP_R2D C_N BE34 — e
PCIE AP RIDC P G T UsB2Ng| A32 gy USB EXTB N rpyenss
76 34 PETP3 UsBopg| €32 USB_EXTB P - Ext B (LS/FS/HS)
A30 N B_EXTDN 72 7
. PCIE_CAMERA D2R N AT33 |oeons USB;“W@ s Ext D (LS/FS/HS)
e o PCIE CAMERA D2R P g ARS3 borps use2po C20 qug NC USB EXTDP  ryu v
B29
Camera . PCIE CAMERA R2D C N BE36 [peTna USB2N10L_2 ¥E Sgg gﬁmggﬁs Reserved: Camera
76 37 qoom-PCIE_CAMERA R2D C P BC36 |oeTpa USB2P10| ——
UsB2N11| A28 B_BT 34 75
BT
o a0 PCIE_SSD_D2R_N<0> AW36 Joerns usB2P11{ €28 @ g USBBT P ~ Spuw
SSD (Gumstick) 76 35 @%‘&PERP\S USBZNlZGZGN_“%@ 72 75 IR
F26
Izggfeoonly) 76 25 qoomp—PCIE_SSD_R2D_C_N<O> BD37 |oeTns N USB2P12| e NC_USB_IRP oDy 72 75
" A A s PCIE D_R2D P<0> BB37 1| o F24 B TPAD N .
Or PCle switch if TBT/SSD = qm-PCIE SSDRZD € P<O> o = pemes 5|2 yopopio G278 USTRAD P - Trackpad
52013 21 gy USB_TPAD P ~mp . )
76 35 PCIE_SSD_D2R_N<1> AY38 [oerRNG AR26 USB3 EXTA D2R N USB3 Port Assignments:
SSD (Gumstick) /6% o> PCIE_SSD_DPR P<1> 0 AW3S |oegpg s T2 em—USB3 EXIADZR N —am> c
C Lane 1 - PCIE_SSD_R2D C N<1> BC38 opryg ussaTNa| BE24 USB3 EXTA R2D C N e 2 7 Ext A (3S)
S peie seeh I TBT/SSD o PCIE_SSD R2D C P<l> P22 PP usesTey 2022y, B3_EXTARZD_CEgmp -
USB3RN2| AW26 B3_EXTB_D2R_N 6 71 75
AT40 AV26
s
6 s PCIE_SSD D2R_N<2> PERN7 USB3RP2| USB3_EXTB_D2R_P 68 71 75 Ext B (SS)
SSD (Gumstick) 7 my-PCIE_SSD_D2R P<2> g ATS9 lpggpy USB3TN2 5225 e USB3 EXTB R2D C N pomm e 7s
BC24
Lgn? 2 . . PCIE SSD R2D C N<2> BE40 |pgrn7 USB3TP2| - USB3 EXTB R2D C P mymy es 7
(C Cpelon v) b if TBT/SSD 658 PCIE_SSD_R2D_C P<2> BC40 |peTp7 UsB3RNS| AW29 o  NC USB3 EXTC D2RN ~mr v
Or PCle switch i ss| L a— USB3RPS| Aviz NC_USB3_EXTC_D2RP 72 Ext C (SS)
BE N B3_EXTC_R2D o
o myPCUE_SSD_D2R_N<3> 138 eays “222125_‘I—BCZG Nevane EXTgERZD %
SSD (Gumstick) os - PCLE_SSD D2R P<3> " AN39 beppg usB3TPS, e
Lane 3 UsB3RNG| AR29 NC_USB3 EXTD_D2RN sy -2 =
s PCIE, D_R2D N<3> BD42 |poeTng
PCle-onl = usB3rPe|_AP29 NC_USB3_EXTD_D2RP 275 —
P on Y eh if TBT/SSD 16 % oy PCIE_SSD_R2D_C_P<3> o BD41 Joerpg USB3RPO BoaT NCUSEs BT oD e Ext D (SS)
use3TP6| BE28 NC_USB3_EXTD_R2D -
USBRBIAS*[(24 = PCH_USB_RBIAS
USBRBIAS| K26 PLACE_NEAR=U1100.K24:11.4mm
1R1370
TP24| M33  \c 22.6
P23l L33 ¢ ﬂzow
201
o os 00 50 52 10 17 22 22 33 _PPAVE_SO ocor/ePiossl P2 XDP_DAO_USB_EXTA_OC_L o z
| oc1*/GP1o4o V1 XDP_DA1 _USB_EXTC OC L 13 18 1
1R1300 BE30 |pcIE_IREF 0C2*/GP1041 gi XDP_DA2 D_PWR_EN 18 = B
0C3*/GP1042) &= XDP_DA3_CAMERA PWR_EN oD
B 7.5K Ne Bc30 —_— ocarscproas| B o XDP_DBO_USB_EXTB_OC_L am s s
éézow NG BB2 lrre ocs*/GP109| T1 XDP_DB1 USB_EXTD_OC_L 13 18
2 01PLACE7NEAR=U1100,BDZQ:12_7mm oce*/GP1010| N2 - XDP_DB2_SD_PWR_EN oD
PCH_PCIE_RCOMP BD29 |ociE_RcomP oc7/cPro14l M o, XDP DB3 SDCONN_STATE CHANGE L ~mw o
OMIT_TABLE
76 7 50 arggry—LPC_AD<O> R1340 33 LAANA 2 MIM“A_ZOLADO (1PU) U1100 SMBALERT*/GP1011| N7 PCH_SMBALERT_L 13
76 71 50 4 LPC_AD<1> 3417 33 1 p D% 1720W LPC_AD R<1> €20 | ap1 (ipuy LYNXPOINT U —
D 347 33 A8 MOBILE smBCLk|_R10 SMBUS_PCH_CLK 1622 44 63 68 71 76
76 72 50 uggTyLPC_AD<2> 13 LAAALZ LPC_AD_R<2> tapz (ieyy OB O auelepe &>
o ey LPC_AD<3> 1343 33 1 WV 5 T2V W T | pCAD R<3> e G lias ary s o o SBDATA MBUS_PCH_DATA s e
5% I720W
757150 u gomLPC_FRAME L R1344 33 LA 2 room—i—oor—LPC_FRAME R_L 22 LFRAVE " SMLOALERT*/GP1060| N8 o, PCH SMLOALERT L
»» NC_LPC DREQO_L D214 proo~ (1PU) & | B smLocLk| U8 SML_PCH_0O_CLK wats =
20 13 @MLDRS& (584923, 2 SMLODATAL R7__ gy SML_PCH O _DATA e~y aa 76
PP3V3_SUS 1412 13 14 15 17 50 64 65 66
71 50 41 1 LP ERIR AL11
PP3V3 SUS ZZ 12 13 14 15 17 50 64 65 68 s@—LPC _SERIRQ gy ALl IsERIRQ SML1ALERT*/PCHHOT*/GP1074, 16 o, PCH SMLIALERT L i
PP3V3_S3 %0 21 22 44 46 47 65 68 69 71 K6
SML1CLK/GP1058| SML_PCH_1_CLK 2a 76
EoovaooR SO CAMERA v — ] SMLIDATA/GP1075] V11 _qug SML _PCH 1 DATA cmmy w1
DkEbinznaz . SP1 CLK R JRTE
R1350 10K LAAA 2 oo PG SERIRQ 13 4150 71 — SP1 CSO R L ' AI7 Jsp1_csox (1pU) x (1PUZIPD) CL_CLK| AFLL NC_CLINK_CLK .
oo qmSPl CS0 R Lo “igspi z o e o ara
10K 2 AF10
I:l:}?é 1o LAAA 2 oo BI_PWR_EN_PCH 1320 TP SPI CS1 L A7 Jsp1_cs1x 1pU) 7 (IPU/IPD) CL_DATA e=_NC_CLINK DATA 7
136 1 2 XDP_DAO_USB_EXTA_OC_L s ¢ O: - CL_RSTHRAF? NC_CLINK_RESET L
A 38T 10k V25770 20T sBb oA e A e e . TP_SPI_CS2 L o AJOJspr csa+ (1pU) § ol MU CLINK SESET L
1362 10K 4 NaT2 ST 20T W 20T SSD_PWR_EN 10 s s0cgrySPL MOSI R g g AMllspi_wosi (1PD) BAdS ISYNC WASTER=J15 REFERENCE e orerared A
1368 10K 1 a2 57 720 O CAMERA_PWR_EN o 0 SP1_MISO A3 ToalBoas< NC i
13 10K 1 \\\2 B¢ _/Z0W WF 20T xpp pBG_USB_EXTB OC_L 5 10 oo@nSPl MIS0 _ qug ——1sP1_MISO (1PL) TP2L X NC PCH PCI-E/ZUSB
N%% 10K 1 an2 o7 7207 W7 207 XDP_DB1_USB _EXTD OC L 1518 % 19y SP1_10<2> 24 15P1_102 (1PU) ToaEEags NC i emseia
3 10K > 1 SD_PWR_EN 15 68 71 Avaz< NC <SCH_NUM>] D
1369 10K 1 a2 20T XD DB3_SDCONN_STATE CHANGE L »v oo SPL_10<3> gy MZisP1 103 (1P0) To_IREF{ AY4 PCH_TD_IREF d} Apple Inc. —
5% 1720W  MF P - -
<E4LABEL>
1K
) Rﬁlj 339923 K Vs 7zor 7ot gs: :8:§Z e BLR80 NOTICE OF PROPRIETARY PROPERTY:
P /\/\/\/ 5% 1720W  MF 0T 18 %0 1%- THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1353 10K 1,,4 2 PCH_SMBALERT_L - e TR FOSEESIR AGREES 70 THE FOLLOWING:
1354 10K 1 p D% 1720W WF Ol PCH_SMLOALERT_L 1 2201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 118
2 20T 0 0 ODUCE OR COl
1355 10K 1’\/\/\/2 5% T720W NFE OT PCH SMLIALERT L 1 |:: xo; Io EECEAEUOE PEBLI:: g IN WHOLE OR PART
= 1V ALL RIGHTS RESERVED 13 OF 81
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Pull-up/down on chipset support page (depends on TBT controller)

14 70

14 70

14 a1

14 70

14 70

14 18

14 50 71

14 20

14 70

14 a1

14 18

18 20

14 20

14 20

14 70

14 50 71

14

14 76

PP3V3_S5 1215 17 10 10 21 31 32 34 61
PP3V3_SUS 11 12 19 15 17 0 64 65 o6 60
PRSVS S0 BEk%EUunes
NOTE: GPIOO pull-up/down on project-specific page
R1485 10K 1 2 FW_PME_L
TA11 20K oA\ 5% 720 W 20T ppyux UG IRO
1496 10K LAAAZ 201 SMC RUNTIME_SCI_L
O4 10K 1 5> Sh 17200 WF 0T WwoL EN
1489 10K LAAAZ 201 VMEM_VDD_SEL_1V5_L
1495 100K 2 AN St T720W WF 20Ty pp ppO_SSD_PCIE_SEL_L.
O0 100K 1 o S 1720W LPCPLUS_GP10
1412 10K ZAANL 201 3JTAG_TBT TMS_PCH
1492 10K LAANA, 2 St T720WWF 20T TRT GO2SX_BIDIR
A 1491 10K 1 2 % 7200 WF 20T gycTWAKE_SCH_L
1498 10K ZW\/WH 5% 17200 WF 201 ypp pC2_ODD_PWR_EN_L
1413 10K 2,1 >F 17200 W 20T 3TAG _ISP_TCK
1486 10K 1 2 5% 17200 WF Zgi JTAG_ISP_TDO
1499 10K 1\ (/A 2 5% 17200 WF JTAG_ISP_TDI
84 10K 1\\\5 5% 720 W 20Ty pur EN._PCH
1493 100K LAAAZ o troor—e Zgi SPIROM_USE_MLB
NOTE: GPI070 pull-up/down on project-specific page
R1450 10K LAAN2 PCH_A20GATE
R1I455 10K LAANA, 2 St T720W WF 20T "B RCIN_L
5% 1720W  MF 0T

Redwood Ridge: TBT_CIO_PLUG_EVENT_L, requires pull-up (SO), no isolation necessary. OMIT_TABLE
Cactus Ridge: TBT_CIO_PLUG_EVENT, requires pull-down & isolation. wopmyIBT CIO PLUG EVENT L AT8 laugusy*/GP100 LH\IJX:IID'gRJT
_ Fi13 MOBILE
o 10 rmy—FW_PME_L - TACH1/GP101 Ay PP1V05_SO o 17 18 42 02 68 00 1
70 10 Iy DPMUX_UC_IRQ - 1% ITACH2/GP106 (6 OF 11) NO STUFF
1]
615 R1457
a1 D SMC_RUNTIME_SCI_L - TACH3/GP107 ln,lf
Y1
1 (OO XDP_FCO_HDD_PWR_EN - GP108 (IPU-RSMRST#) ﬁgggg
70 14 T} WOL_EN - K13 | AN_PHY PWR_CTRL/GP1012 2
AB11 TP14| AN1O - PCH_A20GATE 14
70 14 ¢OOT} MEM_VDD_SEL_1V5_L - GP1015 R1470 43 NO STUFF
AN2 AY1
D 18 14 [T XDP_DDO_SSD_PCIE_SEL_L - 5%?669%82}8&%4@?) (IPD) PECI S PCH PECI 1,\A/\/2_ﬁ‘ég31%g?|3vECI—@uz 7a
Cc14
71 50 14 BT LPCPLUS_GP10 - 'TACHO/GP1017 o RCIN*IATE - PCH RCIN L e
20 14 um—JTAG_TBT_TMS_PCH - 254 |scLock/cP1022 @ R144
g AV3
70 10qgry—IBT_GO2SX BIDIR o Y10 [cpyo24 § PROCPWRGD - PCH _PROCPWRGD 0O 0 1 2 - CPU Ii’WRGD R
il o
a1 14 (ry—SMC_WAKE_SCI_L L IGPI027  (1PU-Deepsx) © THRMTRIP*RAYL e oz PM_THRMTRIP_L_R R1456 390 1W\/Q_S‘%7M_L_mw 7a
AD11 M
21 ¢ouT ISOLATE_CPU_MEM_L - GP1028 PLTRST_PROCHAV4 CPU RESET L .
20 COOT} TBT POC_RESET L - "N6 [GP1034 =
g o vss| N10
1 qomXDP_FC1_GPU_GOOD o—"P1 [cP1o35/NMI> ©
18 14 XDP_DC2_0ODD_PWR_EN_L AT3 |SATA2GP/GP1036
L S (IPD-PLTRST#)
en) XDP_DC3_JTAG_1SP_TCK KL ISATA3GP/GP1037 A2
- (IPD-PLTRST#) AAL
wppBiBEEE R PPSVS SO e > JTAG_ISP_TDO w17 IsLoAD/GP1038 s
AM3 Ad4
RAMCFGO: H RAMCFG1:H  RAMCFG2:H RAMCFG3:H = 1 gy—JTAG _1SP_TDI - SDATAQUTO/GP1039 51
R1475! R1474 R1473 1R1472 70 14 gom—FW_PWR_EN_PCH 2N ISDATAOUTL/GPI048 B2
10K 1OK 10K 1oK XDP_DD1_MLB_RAMCFG1 K3 lsaTaccp/aPY04 B44
17200 ?22ow 17280 ?22ow - R TS A P E B45
201,( ],201 2015( |,201 7 %0 1ggrySPIROM_USE MLB 12 leP1057 BAL
20 MLB_RAMCFG3 18 ITACH4/GPI0BS BcL
g BD1
20 MLB_RAMCFG2 213 ITACHS/GP1069 vss| [ BD2
G13 BD44
C 20 10 0D 20 (D SD_SEL_PCIE_ L _USB_H - Téfgﬁ{ggéggg 5545
20 MLB_RAMCFGO - 115 TACHT/5009033 BEZ
BE3
BOM GROUP BOM OPTIONS BE41 D1
BES E1
RAMCFG_SLOT RAMCFG3:H,RAMCFG2:H,RAMCFG1:H,RAMCFGO:H ca5 | |vss E45
Systems with no chip-down memory should pull all 4 RAMCFG GPI10s high. AS A4
Systems with chip-down memory should add pull-downs on another page and set straps per software.

[ ST REFERERCE———— SVRC DATE=T277e7207
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PLACE_NEAR=R1550.1:2.54mm
PPVOUT S5 PCH DCPSUSBYP

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

OMIT_TABLE
U1100
LYNXPOINT
MOBILE
FCBGA
71 69 65 62 42 18 17 15 1a _PP1VO5_SO @ OF 11)
VCC: 1.312 A Max, 130mA Idle Y26 VCCADAC1_5| P45 CKPLUS_WAIVE=PwrTerm2Gnd
AA24 E vss| P43 VGA DAC Disabled per SB
AA26 5 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3[ M31 CKPLUS_WAIVE=PwrTerm2Gnd
AD22
D24 = PP1V5_SO 1112 13 15 17 19 52 64 66 68
AD26 vcovrM[ BB44 [ VCCVRM: 183mA Max, 68mA Idle
D25 = PP1VO5_SO 1415 17 18 42 62 66 69 71
AE1s | | vee 2 %_I VCCIO: 3629mA Max, 264mA Idle
AE20 veero( | AN3s
AE22 @ FE3V3_S0O HBHEBlnzasn
AE24 S R30 VCC3_3: 133mA Max, 3mA Idle
AE26 ] vees_3(| r3z
AG18 I
AG20 V12
AG22 DCPSUS1L ==« NC
eoa PP3V3_SUS 1112 3 14 15 17 50 04 05 60
AJ30 .
Rg—_sl?o PLACE_NEAR=U1100.U14:2_.54mm VCCSUS373(@ VCCSUS3_3: 261mA Max, 6mA ldle
1 PPVOUT SL>5|FrPCH DCPSUSBYP_R U14 IpcpsusByP
] T -
VANNEER WARTH= mm Powered in DeepSx wlo AI26 (o
3|9 pePsus3( | AJ2s E:NC
PP1V0O5_SO 14 15 17 18 42 62 66 69 71
vccio| AK20 | vccro: 3629mA Max, 264mA Idle
PP1V5_SO 1133 13 18 17 10 52 04 00 68
AK26 4 VCCVRM: 183mA Max, 68mA Idle
veevru( | Ak28 T
- PP1V5_S0 1145 33 15 47 19 52 64 60 6o
z vcevrM|_BE22 | vCcVRM: 183mA Max, 68mA Idle
N
w
71 69 66 62 42 18 17 15 1a _PP1VO5_SO S vceio| AK18
- u1s
VCCASW:= 670mA Max, 34mA Idle 520 PP1V5_S0 1135 33 15 47 19 52 64 60 6o
022 < VCCVRM|_AN11 | vCCVRM: 183mA Max, 68mA Idle
z
u24 <
Vie @ vceiol AK22
Y20 11 yccasw
V22 AM18
V24 > AM20
Y18 z AM22
Y20 3 vcelo| | Ap22
Y22 S AR22
AA18 AT22
OMIT_TABLE
UTII00
LYNXPOINT
MOBILE
FCBGA
66 65 64 50 17 15 14 13 12 13 _PP3V3_SUS (8 OF 11) PP3V3_SUS 1112 33 14 15 17 50 64 65 60
VCCSUS3_3: 261mA Max, 6mA Idle R24 R20 VCCSUS3_3: 261mA Max, 6mA Idle
R26 veesusa_3([ Re2
R28 | | vecsusa_3
u26 veepswa_a| A6 PP3V3_S5 Bugmgazneua
15 mA Max, 1mA Idle
| 24 |yss 0 bepssT| AAL4 PPVOUT SO 'PCH DCF’SST BYPASS=U1100.AA14:6.35mm
S - _wv =0:
7 69 06 62 42 10 17 15 12 _PPLVO5_SO U35 lvccusepLL S AEL4 TASESL-O5V + C1580
22mA Max, ??mA Idle & vees 3[ AF12 l _PP3v3 s0 il BB eR R P %1
wnxBBEHEER _PP3V3 SO L24 \vces 3 “\[ac12__] ["vcca 3: 133mA Max, 3mA Idle o @ TE R AR
VCC3_3: 133mA Max, 3mA Idle 402
71 69 66 62 42 18 17 15 12 _PP1VO5_S0O U30 i vceio| Y36 PP1V05_S0 14 15 17 18 42 62 66 69 71
VCCIO: 3629mA Max, 264mA lIdle v28 ] VCCIO: 3629mA Max, 264mA lIdle =
V30 | | vecio
Y30
3 VCCSUSHDA| A26 PP1V5_S0O 33 19 15 17 19 52 64 6 60
NCx_Y35 |ocpsusz 10mA Max, 1mA Idle
veesuss_a| K8 PP3V3_SUS 11 12 13 14 15 17 50 64 65 66
: . PPVRT H 1112 19 69
68 c6 64 52 19 17 15 13 37 3y PPLVS_SO AF34 |ycovRu o veerrel 46 VCCSUS3_3: 261mA Max, 6mA Idle
VOCVRM: 183niglyas, 68mA_Idle & 6uUA Max (3.0V, room temperature)
.» _PP1V05_SO_PCH_VCC CLK_F AP45 |ycc P14 C1533 .| c1532: 1C1531
??mA Max, ??mA Idle ocrrTc([ P16 PPVOUT SO PCH DCPRTC BYPASS=U1100.P14:6.35mm 0.1UF - "0.1UF - L 10F
7169 66 62 42 18 17 15 1a _PP1VOS_SO Y32 |veceLk L INE WIDIF=0-2 mm 28\, nE BT T, 8%y
VCCCLK: 306mA Max, 89mA Idle YANNGER T H4RYH=0-2 mm l CERY CERY CERM
~puiBiBEREE LESVS. S0 e veASSsyL -6 35mn
VCCCLK3_3: 55mA Max, 11mA Idle L29 S5 AJ12 PP1VO5_SO 1415 17 10 42 02 60 60 71 g o BvpASS BN A% A
& v_proc_to([ 314 | 4mA Max, 2mA Idle I CESM L BYPASS=U1100. AT 35mm
L26
V26 | | veceLka_3 al
a2 3|z veespi| AD12 PP3V3 SUS 3312 13 14 15 17 50 64 5 60
Va2 % 22mA Max, 1mA Idle
X NOTE: Pin name is VCC but really is 3.3V
7 65 6062 42 10 17 15 14 _PPLVOS_SO AD34 © P18 PP3V3_S0 Bfifdllinnes
VCCCLK: 306mA Max, 89mA Idle vee( [ P20 ??mA Max, ??mA Idle SYNC MASTER=J15 REFERENCE
AA30 E
Y L17 PP1V05_SO - PCH Power
VCCASW[ VCCASW: 670mA Max, 34mA Idle
71 69 66 62 42 18 17 15 14 _PPL1VO5_S0O AD35 R18 l\D/PlXOa/-SO7 — YTYSETT 14 15 17 18 42 62 66 69 71 d} App le Inc.
1 0 06 62 42 18 17 15 14 _PP1VO5_SO AG30 | | veeeLk CCASW: 670m. ax, 34m, e °
N AG32
VCCCLK: 306mA Max, 89mA Idle AWA0 NOTICE OF PROPRIETARY PROPERTY :
AD36 3 VCCVRM PP1VS S0 Mg e T e sz eaeees THE INFORMATION CONTAINED HEREIN 1S THE
2 BoSupE 1B3mA Max, 68mA tdle TR RSLAN R ROREE 0" AL EGL LS
AE30 ] AK30 PP3V3_SO 3332301 192002
AE32 F vees 3([Akaz | VCC3_3: 133mA Max, 3mA Idle @0 HHEEAR 11 NOT TO REPRODUCE OR COPY 1T o
111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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OMIT_TABLE
AL34 U1100 K39
AL38 LYNXPOINT 2
ALS MOBILE La4
AM14 FCBGA M17
AN24 a0 \?st w M22
AM26 N12
AM28 N35
AM30 N39
AM32 N6
AM16 P22
AN36 P24
D AN40 P26
AN42 P28
ANS P30
AP13 P32
AP24 R12
AP31 R14
AP43 R16
AR2 R2
AK16 R34
AT10 R38
AT15 vss| R44
AT17 VSS R8
AT20 T43
AT26 U10
AT29 U16
AT36 U28
AT38 U34
D42 U38
AV13 u42
AV22 U6
Av24 V14
AV31l V16
AV33 V26
BB25 Va3
AV40 w2
AV6 wa4
C AWZ Y14
F43 Y16
AY10 Y24
AY15 Y28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OMIT_TABLE
AAl16 B19
AA20 LYNXPOINT B23
AA22 MggBlele B27
AA28 (11 OF 11) B31
AA4 VSs B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BD15
AC44 BD19
AD14 AY36
AD16 AT43
B AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7
AD6 D25
AD8 AV7
AE16 F15
AE28 F20
AF38 F29
AFs || vss vss| [Fa3
AG16 BC16
AG2 D4
AG26 G2
AG28 G38
AG44 G44
AJ16 G8
AJ18 H10
AJ20 H13
AJ22 H17
AJ24 H22
AJ34 H24
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
A AK43 K10
AKa5 K15 15 REFERENCE SYNC DATE=12/18/201
AL12 K20
s 55 PCH Grounds
BC22 K33 DRANTIG INOVEER
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4 3

PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
613432 3121 19 18 15 14 12 PP3V3_S5

C1700i
0.1

BYPASS=U1100.A16:6.35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
0o 65 01 50 37 15 14 13 12 33 PPBV3_SUS

C1702:

l%@
1]
Begy 2
302
BYPASS=U1100.AD12:6.35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V_SUSPEND PWR)
0o 65 01 50 37 15 14 13 12 33 PPBV3_SUS

BYPASS=U1100.R20:6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND USB PWR)

60 65 6 50 17 15 14 13 12 33 PPBVE SUS
C1706
0.1

i M 2
5%
BYPASS=U1100.R26:6.35m

i

..,3_|

PCH VCCSUS3_3 BYPASS
(PCH 3.3V_SUSPEND RTC PWR)
0o 65 01 50 37 15 14 13 12 33 PPBV3_SUS

C17081
1

ié@

8egy 2
402

BYPASS=U1100.K8:6.35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)
00 00 01 52 19 17 15 13 37 35 PPLV5_SO

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

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
sz BreNRey PP3V3 SO

52 51 45 48 a7 46 45 44 35

C1720 C17l%é1 1_C171%ég i_ Cl?l%ééi
_ T T a5
355% T Gery2l Gy Gmye

BYPASSSUL100.- 53818 381T00. | 29

PCH VCC3_3 BYPASS
PCH 3.3V HVCMOS PWR)
32920 BTN EE _PP3V3 SO

5724852610, 5 YBR5§=07T80. us2: 6. 35m=

BRBEFLEEE

cyze:
it 2
402
BYPASS=U1100.R30:6.35m

PCH VCC3_3 BYPASS
(PCH 3.3V GPIO/LPC PWR)

-IF—H—

wga 8% HE ] -EP3V3 SO
C1728
OlUF
XT7R- gégm 2
BYPASS=U1100.AE14:6.35mm
PCH VCC3_3 BYPASS

(PCH 3.3V USB2 PWR)
wpplinunsn PP3V3 SO

i

§2 81 49 a8 47 46 a5 a4

BYPASS=U1100.L24:6.35mm

PCH VCC3_3 BYPASS
PCH 3.3V THERMAL PWR)
spplinunsn PP3V3 SO

C1732 i
0.1JF
i
305

BYPASS=U1100.AK30:6. 35

E

m

PCH VCC BYPASS
(PCH 3.3V FUSE PWR)
wppliRunnn PP3V3 SO

B
C1734
EE W 2
BYPASS=U1100.P18:6. 35mm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

o0 o0 o1 52 10 17 15 13 33 3y PPLVE_SO

° 183mA Max, 68mA Idle
65 66 o4 52 19 17 35 33 33 33 [PPLV5_SO —
65 66 o4 52 19 17 35 33 33 33 [PPLV5_SO =
65 6 6 52 19 17 15 13 17 13 _PPLVE_SO =
65 66 o4 52 19 17 35 33 3 33 [PPLV5_SO = )
65 66 o4 52 19 17 35 33 33 33 [PPLV5_SO =
65 66 o4 52 19 17 35 33 33 33 [PPLV5_SO =
65 66 o4 52 19 17 35 33 33 33 [PPLV5_SO = )
C17401
10UF ——
e —
S ag 2
603
BYPASS=U1100.AF34:12.7mm

PCH VCCASW BYPASS

(PCH 1.05V ME CORE PWR)
71 69 66 62 42 18 17 15 14 _PPLVO5_ SO

670mA Max, 34mA Idle

C127250 1 1C1751 |2 C1F752
S i —— —
on-ceiy 2| |2 éssM 2 %BM
0
PLA%EA’&ANEAE?H%% g%NE%R’gﬂTToo v20:2.54mm L
PCH VCC BYPASS Not documented in EDS! ~
(PCH 1.05V CORE PWR)
71 69 66 62 42 18 17 15 14 _PPLVO5_SO
Cl7551 1C1756 |1C1757 [(1C1758
10pF L L léJF oF T L ar
Wl P [k o
BYPASBSYT:’L}\]SJSZ%Iqels 12_7m
As S%T%B@Bfgs 807188 . AE18:6. 35mn=
PCH VCCI0O BYPASS
(PCH 1.05V PCle/DMI/SATA/USB3 PWR)
71 69 66 62 42 18 17 15 10 _PPLVO5_ SO
C17601 Cl1761 _1C1F762 1 C1763l C1764

100 — — -
W T T

T§s

PRSI @ﬁ?s% =37180. A6BRE-35T

BYPA:
PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)

7169 66 62 42 18 17 15 10 _PP1VOS5_SO
C17701
1UF

1%{/}

2
&Ry
BYPASS=U1100.U35:6.35mm

PCH VCCIO BYPASS
(PCH 1.05V FDI PWR)
71 69 66 62 42 18 17 15 1a _PPLVO5_S0O

Cl17721
1UF

19%
o5 I
BYPASS=U1100.AN34:6.35mm
PCH VCCIO BYPASS -

(PCH 1.05V USB2 PWR)
71 69 66 62 42 18 17 15 1a _PPLVO5_S0O

cxgaiL
e -
g% 2

BYPASS=U1100.U30:6.35mm

(e}

PCH V_PROC_10 BYPASS
(PCH 1.05V CPU I/F PWR)
7169 66 62 42 18 17 15 10 _PP1VO5 SO

Cl?l%% i 1 (%%17U'8:6 1 (%;1787
% p— _— %
8exy ;r 2l T

B PARPASE U A 2T s

BYPASS U1 10

71 69 66 62 42 18 17 15 14 _PPLVO5_S0O
??mA Max, ??mA Idle

U1100,0K20480 7288 . am1s:6. 35mm

PCH VCCCLK
(PCH 1.05V
71 69 66 62 42 18 17 15 14 _PPLVO5_ SO

BYPASS
SSC100 PWR)

C17761 C17771
1UF 1UF —

1

ol 0 2
temyz| G
BYPASS=U110054E20::$788 . Ac30:6.35mm |
PCH VCCCLK BYPASS
(PCH 1.05V DIFFCLK PWR)

71 69 66 62 42 18 17 15 14 _PP1VO5_SO

PCH VCCCLK

C1778l

BYPASS=U1100.AD35:6. 35mm

BYPASS

(PCH 1.05V DIFFCLK135 PWR)

71 69 66 62 42 18 17 15 14 _PP1VO5_SO

PCH VCCCLK

C17801
10F

1
gerl 2
402
BYPASS=U1100.AD34:6.35mm

BYPASS

(PCH 1.05V SSC PWR)

71 69 66 62 42 18 17 15 14 _PP1VO5_SO

CRITICAL
OMIT_TABLE

4 .7UH-170MA-0.3210HM

NO STUFF

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL

BOM OPTION

113S0022 1 RES,FF,0 OHM, (0200HM MAX),2A,0603 L1790

10?2 -

BYPAYRASKLR 185" A8 6 85 |

C1782l

EE W 2
BYPASS=U1100.AA30:6. 35mm

PCH CLK VCC BYPASS
(PCH 1.05V CLK PLL PWR)
PP1VO5 SO PCH VCC_CLK F

Y I W
VOLTAGE=T.05V

1C1791

2
402

ISYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201,
13

PCH DECOUPLING
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4

1

Extra BPM Testpoints =00 bPVCCIO S0 cru - Merged (CPU/PCH) Micro2-XDP s oo o2 u2 10 12 10 1s _PPLVOS._SO
CRITICAL NOTE: This is not the standard XDP pinout. XDP
- omXDP_BPM_L<2>11m, Tp1802 XDP_CONN Use with 921-0133 Adapter Flex to e XDP_CPU TDO  RI1820 51 _1,,, 2 -
TP-P6 71 60 o 62 42 18 17 15 14 __PP1VO5_SO J1800 support chipset debug. NEARS -Vag=Z8mm Sh 1720w ot
XDP_BPM_L<3> XDP
D= ——=2=1> TP1803 DF40RG~-60DP-0.4V R1823 51
~RO0R 141 18 s XDP_CPU_TCK 2 1
« om>—XDP_BPM L<4>“I 1R1830 S —PLACE NEAR=UGS00 . Noa=z8mm~ V5% 1720 —WF 20T
TP-| PeTP1804 150 62 /7 61
O XDP_BPM L<5>;|E TP1805 [ U XDP
TP-P6 =P 747186 2 1
&216?1‘ XDP_CPUPCH TRST R1824 51
7a XDP_BPM_L<6> TP1806 L4102 4 . S PLACE_NEAR=U0500 . W53z 28mm~ V V=55 17200 —WF 20T
TP-P6 O O
o co>—XDP_BPM_L<7> 17 72 71 sq@ry—XDP_CPU_PREQ_L OBSEN_AQ -— 3 o OBSEN_CO CPU_CFG<17> am s R R =
o P6TP1807 5o IO XDP_CPU PRDY L OBSEN A1 i q gg 5 o . OBSEN _C1 CPU CEG<16> ame TDI and TMS are terminated in CPU.
- T g 7 o -
7 s goy—CPU_CFG<0> OBSDATA_AQ oY gg 9 omn OBSDATA_CQ CPU_CFG<8> ags
CPU_CFG<1> QBSDATA_A1 -— 2 11 o QBSDATA_C1 CPU_CFG<9> o
o = >0 o= = <am
7 s ooy CPU_CFG<2> QBSDATA_A2 UG gg 15 QOBSDATA_C2 CPU_CFG<10> ams
- CPU_CFG<3> OBSDATA_A3 PEDGEE: 17 e OBSDATA_C3 CPU_CFG<11> o 74
m — =10 O _ am
ole!
7 s coy—XDP_BPM_L<0> OBSEN_BO —— 20012 ome OBSEN_DQ CPU_CFG<19> ame
XDP_BPM_L<1> OBSEN_B1 -— 2 23 o OBSEN D1 CPU_CFG<18>
m = =210 012 o= . am
ole!
7 s ooy CPU_CFG<4> OBSDATA_BQ —— 220 012 _ome OBSDATA_DQ CPU_CFG<12> ams
a6 CPU_CFEG<5> OBSDATA_B1 PEDGEEE" 29 i OBSDATA_D1 CPU_CFG<13> 74
m = =0 01— o= - am
ole!
YDP 7 s ooy CPU_CFG<6> QBSDATA_B2 —— 40 012 _ome QBSDATA_D2 CPU_CFG<14> ams
36 3! u
e CPU PWRGD R1800 1K 1 > oo o 7 s I CPU_CFG<7> OBSDATA_R3 Py - 00 3? PG OBSDATA_D3 CPU_CFG<15> ame
D" 2= AT NEAR=U0560 . 7502 Samm——~ VVV/ ole!
XDP XDP_CPU_VCCST_PWRGD PWRGD/HOOKQ T b ECR LTPCL K/HOQK4 NC
76 a1 12 PM_PWRBTN_L 2 0 2 XDP_CPU_PWRBTN_L HOOK1. 10 01l o= L TPCL K#/HOOKS NG
PLACE_NEAR=U5 =2.54mm 5% 1720W  MF 0201 VCC OBS AB - Ao Jas - VCC OBS CD XDP
XDP » @om—CPU_PWR_DEBUG —__HOOK2 PUERT: Dpdl VR RESET#/HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET L 220N
67002 gomPM_PCH SYS PWROK  R1804 0 1app2 o N XDP_SYS_PWROK HOOK3 — 20017 o DBR#/HOQK7 XDP_DBRESET L o107 VN R o0 o7 2 s
5% 17T6W WF-LF 40 59 § 4|49 NOTE: XDP_DBRESETF ulled-up to 3.3V on PCH Support Page
76 71 68 63 44 22 1 SMBUS_PCH_DATA SDA —— 200151 g D0 XDP_PCH_TDO amu s
76 71 60 63 a4 22 13 SMBUS_PCH_CLK SCL MRGE=" D EC Y TRSTn XDP_TRST_L
718 1 @ XDP_PCH_TCK TCK1 9005 - DI XDP_PCH_TDI oD 110 7
C 74 1 0 @ XDP_CPU_TCK TCKQ - 20017 o ™S XDP_PCH_TMS oS 1 e 7
I 50 XDP PRESENT#
ole!
018551 |%faa1 c1655 Efa01 Efa0s
1 1 1 1 1
ooe oL ?%831 390F L 64 /N 63 s 1 (81840 -
sl o () £ °§ =T ‘g DMNSLOOY K M o
=X 2 16 =X 2 2 -
CERM0>2( R zﬁoiLw CERM0>2( R T 51880847 £ M X5R Eﬂ X5R s
[} 2
L 1 E— T _ XDP_CPU_TDO ameenn
XDP_CPU_PRESENT_L CRITICAL
DMN5L%%\§<4(7) =~
SOT-563 ©
il IS
o[ F] [» XDP_CPUPCH_TRST L ¢ 10 71 74
] = -53:28mm © = MAKE_BASE=TRUE
cRITICAY XDP_CPUPCH_TRST L gy & 15 71 7
XDP.
(81842 °
DMNSLOBVK-=7 —r5
PCH/XDP Signals owT Non-XDP Signals rees |
%AII 10 R*s) - 3
“ XDP_DAO_USB_EXTA_OC_L QO SHORT 1 2 USB_EXTA_OC_L - CPU JTAG Isolation S[R] |» XDP_CPU_TDI o
s XDP DA2 SSD PWR EN E SHORT 1/\/\/\/2 NONE NONE  NONE 0T SSD PWR EN mﬂ s PLACE_NEAR=JI8B00.55-28mm < @
nm XDP_DA3_CAMERA_PWR_EN 3 SHORT 1%2 NONE NONE NONE 201 CAMERA PWR_EN @m o0 o5 63 62 50 sa 50 43 37 19 [PPSY_SO CRITICAL
1 go—XDP_DBO_USB_EXTB_OC_L. 894 SHORT 1\ nn\72 - T "~ F °7 USB_EXTB OC_L Qm o3y s PP3V3 S5 XDP
B 1 gm>—XDP_DB2_SD_PWR_EN 1896 SHORT LAAN2 SD_PWR_EN O 5 58 7 “® (81842 o
1 @ XDP_DB3 SDCONN_STATE CHANGE L 1897 SHORT 1 2 NONE NONE WONE 20T SHCONN_STATE_CHANGE L 20 DMNSLOBVK-7 —T5
n XDP_DCO_DP_AUXCH_1SOL_L R1872 SHORT 1 DP_AUXCH_1SOL_L n C18451 o 'R1845 3
« » 3 XDP_DC1_SATARDRVR_EN MAKE_BASE-TRUE WONE_WONE WONE 20T ypp_pC1 SATARDRVR EN @ . » 0.10F —— vee 330K TET o XDP_CPU_TMS oo - s
1010 XDP_DC2_ODD_PWR_EN_L YAKE BASE=TRUE _ — XDP_DC2_ODD_PWR_EN_L yoom 14 10 worcidl 2 u1845 o NEAR= - -
1, XDP_DC3_JTAG_ISP_TCK RI1I8/5 SHORT 1 JTAG_ISP_TCK =y 6561 TS o 2201
1 @m XDP_DDO_SSD_PCIE_SEL_L RI876 SHORT 1,’ sz NONE NONE NONE 201 Sop PCIE SEL_L A 71 66 50 41 10 y—ALL_SYS PWRGD 2|a I'> NP XDP_JTAG_CPU_1SOL_L
20 18 14 XDP_DD1_MLB_RAMCEG1 MAKE_BASE=TRUE — XDP_DD1_MLB_RAMCEG1 14 18 20 NC>—LINC NCI5 s« NC e ss PP1VO5_SUS
01 XDP_DD2_ENETSD_CLKREQ_L VAKE BASE=TRUE  — XDP_DD2_ENETSD_CLKREQ 1 1 oND
u (omXDP_DD3_AP_CLKREQ_L R1879 SHORT 1, An AP_CLKREQ L am = e
ci oo R1860 s1 xoP
PCH/XDP Signal Isolation Notes: 710 12 XDP_PCH_TD, = = P = 4
- - XDP
Output” non-XDP signals require pulls. £ 51
*Output” PCH/XDP signals require pulls. e ])M%EENEE%%WANI 5% I720W MF 20T
XDP
R187x and R189x should be placed where s —mmmm—XDp PCH_THMS —R1862 '51mm2 VA —s5—1720m—TF 0T
signal path needs to split between route - o XDP
from PCH to J1850 and path to non-XDP XDP PCH TCK R1866 51 1
signal destination (to minimize stub). e = - AB3 28w 5% 1720W MF 20T
Unused PCH/XDP Signals L
1@y XDP_DA1_USB_EXTC OC L 1B
A 1 XDP_DB1_USB_EXTD_OC_L 1R 1810
BCED ]TﬁaTP1811 ISYNC NASTER=J15 LB SYNC DATE=107317201
XDP_FCO_HDD_PWR_EN 3
1CED
XDP_FC1_GPU_GOOD P "5TP1812 CPU & PCH XDP
1D » TP1813
TPoFe <SCH_NUM>] D
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PCH Reset Button

w292 BB R NEE _PP3V3_SO
8 82 35 36 27 26 45 a3 38

74 18 6 12 41 71 76

PCH PWROK Generation

%001 13 02 33 39 3 35 19 PPBVA2_G3H

89 66 57 56

E:Y:li’_AgS%:EJ)leO:SMM
B BDEEBEE _PP3V3 SO ! =EM_PCH_PWROK 2977
81 45 48 47 48 a5 44 35 33 Q%IUF 1—_ PM_PCH_PWROK {ooD> e
R1950* 2 1, NO STUFF WF: Do we need this? WARE_BASESTRUE e
2.0K 402 R1947'| |°R1948
Hs = £ 59
402 , s 7g|6¥%%%086_r/5505 1;2@% ggigw CKPLUS_WAIVE=UNCONNECTED_PINS
0 50 a1 10 > ALL_SYS_PWRGD i 2| |1 T —
U19507___PM_SO_PGOOD 512 501833 R1949
: CPUVR_PGOOD 2|5 o8 ) 2 _PM_PCH_SYS_PWROK rrm 1o 1041 71 70
* O, . ey SERT
:
< CKPLUS_WAIVE=UNCONNECTED_PINS

C 42 41 30 20 (TR SMC_DELAYED_PWRGD

NOTE: ALL_SYS_PWRGD must remain low until at
least 5ms after all rails are valid.

PCH 33MHz Clocks

R1955
76 11 LPC_CLK33M_SMC R 1 2 LPC_CLK33M_SMC oo = 7
m PLACE_NEAR=UTII00.D4Z:6.35mm o
1/20wW
361 R12%56
76 1 D LPC_CLK33M_LPCPLUS R IANA 2 LPC_CLK33M_LPCPLUS ouTy S0 71 76
= - 6. mm
- S%
1/20wW
R129259 o
76 11 PCH_CLK33M_PCIOUT 1 2 PCH_CLK33M_PCIIN o 1 7
E—P'L-KL‘EiNtARﬂJllOU_ A0-6.35mm V
1/20wW -
B % PCH ME Disable Strap
PCH uses HDA_SDO as a power-up strap. |If low, ME functions normally.
System RTC Power Source & 32kHz / 25MHz Clock Generator If high, ME is disabled. This allows for full re-flashing of SPI ROM.
R = B = SMC controls strap enable to allow in-field control of strap setting.
VDD'O—ZSM—A: SB power rail for XTAL circuit. . 56 50 aa 43 42 41 39 33 35 19 _PP3V42 G3H Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.
VDDIO_25M_B: Camera power rail for XTAL circuit. A S h_Cell - VBAT (300-ohm & 10uF RC)
VDDIO_25M_C: Thunderbolt power rail for XTAL circuit. No Coin-Cell: 3.42V G3Hot (no RC) 66 65 63 62 59 50 50 49 37 39 _PPOV_SO
NOTE: VDD_25M must be powered if any VDDIO_25M_x is powered. PP3V3 S5 1
WERA BB R T R1920
Coin-Cell & G3Hot: 3.42V G3Hot %H/DOOK
Coin-Cell & No G3Hot: 3.3V S5 17200
No Coin-Cell: 3.3V S5 1920 %61
No bypass necessary DMNSLO6VK=7 ~ spi_DESCRIPTOR_OVERRIDE_LS5V
GreenClk 25MHz Powerz i 7133 2 PP3V3 S5 SOT-563 g
PP1V5_SO 2
SB XTAL Power o8 66 64 52 19 17 15 13 12 1 _PPLV5_SO foce eI TS WA g
Camera XTAL Power " % _PP1V2_CAM_XTALPCIEVDD ~ 0 g | gTKT wv SPI_DESCRIPTOR_OVERRIDE
TBT XTAL Power o0 20 28 20 PP3V3_TBTLC 5] é 'é VBAT and +V3.3A are
o internally ORed to v :EIS_\?KZ(?) 1248
NOTE: SLG3NB148A provides slow rising 1 1 1 N > create VDD_RTC_OUT. = Kh
edge on 25MHZ_B when powered from nggl%é__ nggl%g__ nggl%%__ Clgl%%__ - SoT-s63 —
2 - o - - ©- o U1900 +V3.3A should be first
1.2V VvDDIO. Redwood Ridge also 8 8 8 1% -
M - CERM 2 CERM 2 CERM 2 XeR 2 SLG3NB148CV available ~3.3V power Xt 176
complicates VDD_25M power, forcing ERY ERY Gy 40528 TOEN 26 s
H to reduce VBAT draw. 1
at least S4. Both issues to be CRITICAL SPI_DESCRIPTOR OVERRIDE_L
addressed in upcoming part 11 |VIoE_25M A 32.768K| 12 SYSCLK_CLK32K_RTC s 0 D e e e L
A (SLG3NB148C) . = 6 |VIoE_25M B
14 lvioE_25M_C 25M_A| 9 SYSCLK_CLK25M_SB s ISYNC MASTER=J 15 REFERENCE SYNC DATE=127167201
C1905 R1905 - 2em 88 SYSCLK_CLK25M_CAMERA ar 75 - i
2 2 x2 2smc[15 g SYSCLK CLKZ5M TBT o Chipset Support
S CRITICA o NO STUFF - X1 PPVRTC_ G3H 1112 15 69 BRANING, NOEET
oS, ® ch 5 ¥ ['R1906 voutlL__ g § For SB RTC Power Apple Inc. <SCH_NUM>] D
06402 :@2 3.2X2.5MM-SM M Np THRM TTSTON
T XNC25_000MHZ-20PPM-12PF-85C $ I/i6u PAD 1C1910 S <E4LABEL>
0112%('):6 -‘7 402" NEEE - :éLO%F NOTICE OF PROPRIETARY PROPERTY:
HPE et e X IR RN R e e SRR
5a!n NOTE: 30 PPM crystal required I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 118
= COGs—OCVERM 11 NOT TO REPRODUCE OR COPY IT
0402 — 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 19 OF 81
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RIO SD Card Reader Support LCD HPD Inverter Platform Reset Connections

o0 o0 66 o5 47 40 4a 42 30 33 _PP3V3 S4
B (Pull-Up on CPU Page)
t— bP 1G A HPD L Unbuffered R2081 __LPCPLUS_RESET_L R
oD a1 12 PLT RESET L 1 2 = LpCPLUS RESET L 22 =™""
1R2041 ® 12 (ID—AKE BASESTRUE ’\/5\%/\/ WAKE BASESTRUE —— — 0D
470K Eiow R2083
Treom 402 1433 2 SMC LRESET L oo -
2201 A
1/16W
o DMN32D2LFB4 R2071 Ui
miveR ~puRiBEREE PPSVS SO Buffered A PCAOSSTD RESET L 7 - D
S%
DMN5L%6VK -7 - CRITICAL wEon
|-— . 5 NCZ4YHC1608 R2885
1542 2 qm SMC_PME_S4_DARK_L STZYT L 2U208/" PLT_RST BUF L 1 2 SSD_RESET L .
& S%
< 1R2080 R2091 %}Evpv
71 69 68 65 47 a6 aa 22 21 13 _PP3V3_S3 = 3 0 202
SRiTacAL CZOB(F) : 100K LA CAM_PCIE_RESET L oy
C7SZOBFEAPE T A ‘Mﬁ?g ﬁélﬁ‘é R2088
Sotons CGos 2 402 0 AP_RESET_L
2 1 2 [ooTy 3
1 SDCONN_STATE_CHANGE_L R2087 1 /lbu
Tm 1 l RIO_SDCONN_STATE_CHANGE L | (e n HDMI HPD pUI I-down = 0 U [
o/From PCH C2030 : L_1ARA2 TBT_PCIE RESET L g 2
0.1UF —— From RIO Connector Iy
10% —1—
6.3V MFE=LF
CERM-X5R 2
X8R 70 60 12
Flexible 1/0 Aliases
SD Card Reader is always USB3 in this implementaton.
o710 2 15 oy _USB3_SD_D2R_P — USB3 SD DR P (e RAM Configuration Straps
7671 00 20 12 ooy USB3_SD_D2R_N = ,YSB3 SD DR N yyss 20 o0 71 70 s MLB_RAMCEG3
C = B “ MLB_RAMCFG2 C
70 71 a0 20 15 [y USB3_SD_R2D_C_P = USB3 SD R2D C P oy 11071 70 o - P DDL_MLE RAMCFGL
7o e 2010 (> USB3 _SD R2D C N :W@US%3 PO Re0 C N 920 eeTLTe RAMCFG1:L RAMCFG2:L RAMCFG3: L

'‘R2011 R2012'| |'R2013
1K 1K

%, S% S%,
17200 1/20W 17200
MF MF MF
2201 201, 2201

Flexible 1/0 Configuratlon Strap

Must pull signal correctly even if always USB or PCle

ER SRR Rl B PP3V3_SO -
S Redwood Ridge Support 1

RR output is open-drain, no isolation necessary

wppBiranen PP3V3 SO
—

GPIO Glitch Prevention

14 20 28 w0 B RN EN _PP3V3 SO

§2 81 29 48 47 46 a5 43 35

28 20 14

Redwood Ridge JTAG Isolation crimicac s _|1€2013
5 — %Qlup
TBTLC can be on when SO is off, and vice-versa R - 2
Isolation ensures no Ieakage to RR or PCH TBT_PWR_EN must be high for JTAG Programming Usogg33 0201 CERM
B U2060 supports 1/0”s powered when VCC=0V 28 20 TBT_PWR_EN 1 g 7 JTAG_TBT_TCK 28 B
o Al Y1 {oTD>
1 12 oy JTAG_LSP_TCK 2lp] 8
69 20 28 19 _PP3V3_TBTLC 3 D TBT PWR_EN_PCH 5 N 3 TBT PWR_EN ouTy 20 28
LPC_PWRDWN_L A2 g Y
GS3 Connector Support 599855} §-eava so pe D 52 &
RVUBLEBEY )
1 1 1
DEVSLP not supported on LPT-H RZOJ%]K ?OZKOGZ I:IQ.O2K063 o
CZOGO L 50 5% 5y 3
J1UF L © 1/20W 17200 17200 >
MF MF MF
VCC 201 2 2 201 2 201
X5R-CERM 2 <L
0201 U2060 Pull-up values TBD
SN74AUP3GO7DQER
= X2SON
1 7

1 O JTAG_TBT_TMS PCH 1A I@ 1] JTAG_TBT_TMS oD 28

14 (O} JTAG_ISP_TDO 2|3y @, 3A| 6 JTAG_TBT_TDO oD 28

1 O JTAG_ISP_TDI 3]2A l@ 2Y| 5 JTAG_TBT_TDI oo 2

To/From PCH GND. To/From RR
(Pull-ups on PCH page) " CRITICAL

A ISYNC MASTER=J15 REFERENCE SYNC DATE=0171472014 A
13

Project Chipset Support
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The circuit below handles CPU and VTT power during SO->S3->SO transitions, as well
as i1solating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary.
ISOLATE_CPU_MEM_L GPIO state during S3<->S0 transitions determines behavior of signals.
D WHEN HIGH: CPU 1.5V remains powered in S3, VTT follows SO rails, MEM_RESET_L not isolated. D
WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET_L isolated.
CPUVDDQ_EN = (ISOLATE_CPU MEM_L + PM_SLP_S3_ L) * PM_SLP S4 L MEM SO ""'PGOOD" for CPU
MEMVTT_EN = (ISOLATE_CPU_MEM_L + PLT_RST_L) * PM_SLP_S3_L
MEM_RESET_L = !ISOLATE_CPU_MEM_L + CPU_MEM_RESET_L PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page
o1 34 52 31 19 33 17 19 13 12 PP3V3_S5
71 6 60 a1 30 30 12 y—PM_SLP_S4 L anBERes — PM_MEM_PWRGD gy s 1z 74
CPUMEM: SO 1R2122 .
R2105 10K CRITICAL
%-%QlKGW 81 69 66 65 10 8 6 Eziﬁ‘g D Q2120
Leisw 5402 = E{Miﬁ?DOUV
462 PM_MEM_PWRGD_L __2|c !': —
CPUVDDQ_EN ———
CRITICAL ¢-CPUVDDO EN gy o
71 69 o8 65 47 40 44 22 20 12 _PP3V3_S3 CPUMEM: SO 3CF<2|1Té%AL #_
CPUMEM: SO %2105 (ol —5g gMB53DOUV >
R2101* DMN5L ?é’T'fs‘eZ kn SOT-563 1
100K il R2121: C2120: 4
17180 " 43.2K 0.047UF ——
MFZBEQ 2|6 T ST 17180 T
CPUVDDQ_EN_L MFz'égz XSR-CERY 2
CRITICAL 4 CRITICAL
CPUMEM: SO - CPUMEM: SO
Q2100 ok o, 02105 1
C DMN5L ?%'ﬁ?el_‘h— o | DUNSLOBVK-7 = C
= t—
s[e* st e
ISOLATE_CPU_MEM_L PM_SLP_S3 L
o CPUMEM: SO
= R2110
0
6l
e
71 69 66 65 50 57 21 _PPSV_S3 CRITICAL p MEMVTT EN _ foymy 21 0 70
i, MEMVTT Clamp
CPUMEM: SO CPUMEM:SO ouns 22029 |- Ensures CKE signals are held low in S3 —
R2115 R2102 SoT-563 | K
10%% 10%% -
Eﬂ%bgz Eﬂ%bgz 265t 7100 50 2 _PPVTT_SO_DDR
CPUMEM: SO
CRITICAL MEMVTT EN L CRITICAL
CRITICAL CPUMEM: SO = CPUMEM: SO 75mA max load @ 0.75V
CPUMEM: SO %2100 30, 82110 60mMW max power
02115 DMNSLDGVK=7 | DMNSLO6VK-7
DMN5LO6VK«7 ) L )
SOT-563 5} . et CRITICAL
B J 2[6 s} e 71 69 66 65 0 37 21 _PPBV_S3 cpu(nélzzmlzgg ol B
NO_STUFE o] BT o L PLT_RESET L (s n CPUMEM:=SO =
1 © - R2151* DMNS5L 6\/TK—7
ch%g% i 1 195% 2 -563_] ﬁjl
v 1/16W e
*i5 T PP1V35_S3 2246 60 55 50 71 sz, AN
CRITICAL |
= CPUMEM: SO N CRITICAL
Q2115 1 CCPZU;T;ELMG S0 CPUMEM: SO
-2 _MEMRESET_1SOL_LS5V_L 0 DMNSLOBVK-7 —— Q. 1UF DMN5L%%\:/LK§(7)
U,; SOT-563 N %§¥M SOT-563 —
3 402
| T8 ]e MEM_RESET_L gy 20 24 26 20 |
CPUMEM:S3 10 00 2 Crry—MEMVTT_EN -
R2117 =
1 0 2
5%
WELpE
41
Step | ISOLATE_CPU_MEM_L | PLT_RESET_L | PM_SLP_S3_L | PM_SLP_S4_L |CPU_MEM_RESET_L MEM_RESET_L MEMVTT_EN |CPUVDDQ_EN
SO =% 1 1 1 1 1 CPU_MEM_RESET_L 1 1
1 ) 1 1 1 1 1 1 1
to : 0 o 1 1 1 1 0 1
3 ) ) ) 1 X 1 0 0
A S3 4 o o 1 1 N 1 o 1 m@m A
5 0 1 1 1 0™ 1 1 1 S
to ; ° ! ! ! 0 ! ! ! CPU Memory S3 Support
7 1 1 1 1 1 CPU_MEM_RESET_L 1 1 D ey VR
SO _MEM_| _ d} Apple Inc. <SCH_NUM> D
(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO. ® <LABEL>
- - - NOTICE OF PROPRIETARY PROPERTY:
NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0 THE INEORUATION CONTAINED HEREIN 1S THE <BRANCH>
transition. Rails will power-up as 1If from S3, but MEM_RESET_L will not properly assert. Software T o e e e encE 21 OF 118
must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L. T R R 1T 1N WHOLE OR PART 1 OF 81
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Page Notes CPU-B d M ini ivi PPIV3S S3
Powega"ases e ase argining CPU MEM VREFDO A 1SOL VRef Dividers
ol Pbav3 o3 VREF&EGN y page: FETs for CPU isolation during S3 DDRVREF_DAC CRITICAL Always used, regardless
= , _ _ _ use 3 s
— =PPDDR_S3_MEMVREF CRZIEIZCAL R:I?OZO%S EN RC”s to avoid drain glitches DDR%FEE,:_I;_DAC of margining option. 5(2221
- - - - VREFMRGN_DQ_A_EN_RC ~
Signal aliases required by this page: 2 mﬂRESET I1SOL_LS5V_L No gMN5L06VK—7 DDRVREFE DAC + Y DDORVREF DAC SMN%%OGVK—7 PLACE_NEAR=C2220.1:2mm ﬁZ}ﬂg
- =12C_VREFDACS_SCL L | SoT-5e3 R2201- Loy C2225 i = J— R2223 249%AcE_NEAR=R2223.2:1mm
- ize o oo ceu o weeoe | T3 ip {1 % Wie e R R a1 -
: |zg pgAgggm SSA = - © 1/2§@ ciRm 2 - © Iy PLACE_NEAR=R2221.2:1mm MIN NECK‘WIDTH— o "
BO& — — T 201, 402 Q2225 pin 6: e Rzzzl%l
options provide y this page: L PLACE_NEAR=Q2220.6:2.54mm _ R
- DDRVREF_DAC - Stuffs DAC margining circuit. L = 1PL6\552r\1256e_Q2220.6_2mm h%l%g
CRITICAL 1 0.022UF 402,
N 2260 CPU_MEM_VREFDQ_B_1SOL T 1%,
o1 QMNSLOBVK-7 DDRVREF_DAC CRITICAL 2 ReRlcery R2220
¥ Regao DD2R§%E5F—DAC MEM_VREFDO_A_RC _ 124-9, 'R2241
7 coy—CPU_DIMMB_VREFDQ o T3 Te 1 VREFMRGN_DQ_B_EN_RC ~ %MN5L06VK_7 1% o)
= © DDRVREF DAC 50 DDRVREF DAC S0T-563 PLACE_NEAR=C2240.1:2mm 1/M2FOW = ’\%élﬂ:v
L] _ 1P R2243 5
NOTE: CPU DAC i - R2202* il C2245: 3 202 ACE_NEAR=R2243 .2 1mm
 ShRs lOgsputf%gVSIz?&t 100K 0.1VF o] T8 Te 1 2 PPOV75 S3 MEM_VREFDQ B . 2 7
DDRAL (11357 6.99mv per otep CRITICAL w2l EE ; y 1w PLACE NEAR=R2241.2:1mn WIN-RECRITBIH=:2 T
- - ) 2220 201, 402 Q2265 pin 6: e R2242!
o1 QMNSLOBVK-7 = PLACE_NEAR=Q2260.6:2-54MM | o) oce NEAR=02260.6:2mm K
. 1 > 17160
2 1 0 022UF st
/> CPU_DIMM_VREFCA of 1570 CPU_MEM_VREFCA_A_1SOL T3 %,
< X5R-CERM
NOTE: CPU has single output for I_“_l DDRVREF._DAC (D:SFI&FIQEIQLDAC i R2242f]9'0 1R2261
VREFCA. Split into two R2265 _ MEM_VREEDQ B_RC  12%-92 R
signals for independent DAC 1 2 VREFMRGN_CA A _EN_RC © MNSLOBVK -7 _ R 1% 1%
margining support. When CRITICAL DDRVREF_DAC /Xs}gw\’ DDRVREF DAC o[ | sor-ses FLACE NEpRSC2200-1:2mm g — e
DAC margining VREFCA ensure - 2260 R2207* = Cc2 2 3 R2§63 28PAcE_NEAR=R2263.2:1mm
ISOLATE_CPU_MEM_L is low o1 QMNSLOBVK-7 100K o] T8 Te 1 2 PPOV7ZS5 S3 MEM_VREFCA A
to remove short due to CPU. S 17200 S I 55, PLACE_NEAR=R2261.2:1mn MIN-NECKWIDTH=0:3 mm
o TTTo 2B, i R2262*
© 1K
S J° = PLACE_NEAR=Q2220.3:2mm 1
- - = 12260 WELRE
DAC-Based Marginin = Ja0220
CPU_MEM_VREFCA_B_1SOL T %,
X5R-CERM
oMIT DAC sets voltage level, PCA9557 & FETs enable outputs DDR&/;EZF—DAC (D:SFI&FIQEIQLDAC 0201 R224290 1R2281
and disables margining after platform reset. 100§5 2065~ MEM_VREFCA_A_R LAANA2 T
w7 asan 3 3 33 3p PP3V3 S3 R2z18 o 1700K; VREFMRGN_CA B EN_RC o Q2265 7 Ut o)
1 2 PP3V3 53 V_REFMRGN DDRVREF_DAC T DDRVREF_DAC SoT-563 PLACE NepR-C2280-1:2mm g — e
NONE A=8:3 R R2208" Vos C2285 » 3 R2283 29PACE_NEAR=R2283.2:1mm
NONE Rk DDRVREE_DAC DDRVREF_DAC 100K 0.1UF of T8 Te 1 2 PPOV75 S3 MEM VREFCA B
22001 1C2201 17200 cEQy 2 N |_u_]m Iy PLACE_NEAR=R2281.2:1mm MIN-NECK-WIDTH= mm
. 2UF =0 0. 1UF pris 202 e R22821
83 - CRITICAL 2 o 1K
405508 S5BY 8 DDRVREF_DAC 1 (Al 1 4 R” S) = 1F‘IE:A5E2N8E/(\)R=QZZ6O.3:2mm ﬁélég
- DDRVREF_DAC 1 0.022UF 402,
1 72 18 33 (I-——SMBUS_PCH_CLK 9scL U2290voum1 VREFMRGN_DQ_A R2226 332 1 2 VREFMRGN DO A RDIV R22x6 pin 2: T, %y
1 % 13 13q@>--SMBUS_PCH_DATA dsoa N vours|2 VREEMRGN_DQ_B R2246 332 1 2 _VREEMRGN DOQ_B RDIV PLACE_NEAR=Q2225.1:2.54mm 03017 R2280
76 71 68 63 0 % 17 = PLACE_NEAR=Q2225.4:2.54mm MEM VREECA B R 124_92
9n0 0 vouTcld VREFMRGN_CA_AB R2266 332 1 2 VREFMRGN CA_A RDIV PLACE_NEAR=Q2265.1:2.54mm
Addr=0x98 (WR) /0x99 (RD 2 T L/ Lew MF-LE402 NEARGo6n 415 1750u
=0x98(WR)/0x99(RD) 10a1 S vourols VREFMRGN_MEMVREG_FBVREF [_R2286 332 1 2 VREFMRGN CA B RDIV PLACENEAR=Q2265. 4:2.54m =
GND
9 NOTE: MEMVREG and FRAMEBUF share
a DAC output, cannot enable
both at the same time!
1 PP3V3_S3 3320 21 22 44 40 47 65 68 60
DDRVREF DAC [ SSF'Q%E'A:LDAC
CRITICAL |
DDRVREF_DAC o DDRVREF DAC
C2202 1 o — u2204 DDRVREF_DAC
0.1&)5 f— UZVECO:L cERUS st I M@gg}z& R2214
552y 3372
CERMXER 2 PCASSE7 1 c VREFMRGN_MEMVREG_BUF “;%AKZ DDRREG_FB g <o
QFN
(OD) POLS s Ve 1716w
30 pil7 " NC VREFMRGN_DO A EN 7 a0z
Addr=0x30(WR)/0x31(RD) 4ala1 p2lo VREFMRGN_DQ_B_EN
5| o P30 __ VREFMRGN_CA_A_EN
pd 11 VREFMRGN_CA_B_EN =
ps 12 VREFMRGN_MEMVREG_EN CRITICAL
76 71 o6 63 4 22 10 13 SMBUS_PCH_CLK 1scL pel 12 VREFMRGN_FRAMEBUF_EN DDRVREF_DAC DDRVREF_DAC
16 72 60 6 as 22 0 15¢gTy. SMBUS_PCH_DATA 2|soa I ETO. R2213!
THRM RESET*p12 17200 M%gzz 04
PAD__GND o heess
RST* on “platform reset” so that system N9 2012 AL VREFMRGN_FRAMEBUF_BUF
watchdog will disable margining. DDRVREF_DAC
= 1
NOTE: Margining will be disabled across all §M2217
soft-resets and sleep/wake cycles. = Pins Bl & B4: % o
CKPLUS_WAIVE=unconnected_pins VF=LF
= D PCA9557D_RESET_L DDRVREF_DAC o2
R2215*
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
1/20W
- MF
DAC Channel: A B C C D 201, VNG WASTERC 1o WLE
PEASSSTD Pin: ' > 2 . "'DDR3 VREF MARGINING
DDR3 (1.5V) DDR3L (1.35V) DDR3 (1.5V) DDR3L (1.35V) =
Nominal value 0.750V (DAC: Ox3A = 0.747mV) 0.675V (DAC: Ox34 = 0.670mV) 1.500V (DAC: Ox74 = 1.495V) 1.343V (DAC: Ox68 = 1.341V) NOTE: DDR3 assumes TPS51916 supply with 10.0k/49.9k divider d} Apple Inc
Margined 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
DAC range: 0.000V - 1.508V (0Ox00 - Ox75) 0.000V - 1.354V (Ox00 - Ox69) | 0.000V - 3.004V (Ox00 - OxE9) 0.000V - 2.707V (Ox00 - OxD2) NOTICE OF PROPRIETARY PROPERTY:
Margined range: 0.299V - 1.206V (+/- 453mV) 0.269V - 1.083V (+/- 406mV) 1.199V - 1.801V (+/- 301mV) 0.932V - 1.760V (+/- 414mV) %Eépéggﬁggygéggg@éﬁfggézig&:,jGT”E
VRef current: +901uA - -911uA (- = sourced) +811uA - -816uA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29uA (- = sourced) |: ;gTM%N;‘E\;‘QOESéE ggcggggTI;N CONFIDENCE
DAC step size: 7.68mV / step @ output 7.67mV / step @ output 2.575mV / step @ output 3.923mV / step @ output 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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MEM Clock Termination

Place RC end termination after last DRAM
Place Source Cterm at neckdown at first DRAM
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JEDEC 4.20.18 Unbuffered SODIMM Raw Card F spec recommends

36 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE
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040221 040221 040221 040221 SOD323 A24 c6 > X‘.ﬁév > X.’év 6:3Y 2
¢ NSR1020MW2T1G AALL c8 830611 830611 020171
1 AA20 H21 |
= AA22 H23 A1 _
AA8 Jia = =
= AB11 Ji6
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 % L12
AC18 o 120
AC20 M13
AC22 V21
AC4 M23
B AC6 M9 B
AC8 N12
60 46 30 20 26 _PP3V3_S4_ TBT
B1 N16 —— e —— LA L A}
571 s vedl Mizo 11200 (zp>._SMC_DELAYED_PWRGD _ TBT ""POC"™ Power-up Reset
c10 P13
C12 P21 BB n2uNss _PP3V3 SO ’
oid 53 EEEEE R R R
CRITICAL JiC2990
c16 ) R2995 829% ), Fea |'/R2990 R2992 oL UF
c1s R12 00K ., BMNseRak 100K 00K U660 T
c2 6 %BR
c20 2;0 r2pl e SYM_VER_3 2o 1r2pl TPS3895ADRY 482
201, * 2201 201, USON Push- 11 tput
c22 T13 ush-pul outpu
o = « ooo_TBT_POC_RESET_L ol T3Te TBTPOCRST _MR_L 1 |enaBLE  sEnsE_ou 4 TBT PWR_ON_POC_RST_L g 2
~
ca T21 TBTPOCRST_SENSE 3 |SENSE c1.5 TBTPOCRST_CT rem—
c6 T23
- 1o 1R2991 aqe
D21 e C2995 1 D4R o C2991
D23 U16 3300 — % 0w 0-0014E ——
E4 V13 X7R—8§5\¥’ 2 2%1 x7p-8§5§ 2
F11 V21
F13 V23 » — ¢ —
Fi5 Vo 1 Vth = 2.508V nominal Delay = 4.04ms nominal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
A F5 Y19 SYNC MASTER=T129 RR SYNC DATE=01/14/2013 A
F7 Y21 E
Fo v23 Thunderbolt Host (2 of 2
Y9 DRAWIN NUMBER
= 1 d} Apple Inc. S_NUM> D
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Page

Notes

Power aliases requi
- =PPVIN_SW_TBTBST
- =PP15V_TBT_REG

red by this page:
(8-13V Boost Input)
(15V Boost Output)

(NONE)

Signal aliases required by this page:

(NONE)

BOM options provided by this page:

Thunderbolt

15V Boost Regulator

S18409DB:
Vds(max): -30V
CRITICAL
Vgs(max): +/-12V CRITICAL
vgs(th): -1.4v
8%9(%%3 RdsCon): 46mohm @ 4.5V Vgs 13095
71 69 63 57 56 s _PPBUS_G3H BGA Id(max): 3.7A @ 70C 3.3UH-6.5A
8-13V Input o s« PPVIN SW TBTBST 1 2 TBTBST BOOST
ghanges required < [o[ o)« MIN-NECR-WIBTHZE 35" Mm PIMBOG3T-SM g N*(h"c WDTH=0:35"Mim
or 2s. 127 Xgétgggpgg%ysgﬁcggg%ﬂeﬁeggée C3090 : C3091 : 6T=E JQDE=TRU
R3080' | c3080 TS - logg@ - logg@ - TBTBST SNS1
DTS = 9pdUF R3091* e . K
’%%bg . ggg - 200K _ . o|o|g (s R308% CRITICAL
2 402 1/16W N %
TBTBST _PWREN_DIV_L WF355 = CRITICAL™ 1323\}’ E&s%%gxp
<R1> 2 PWRDIS
TBTBST_EN_UVLO 25 len/uvio snsi|_6 ©
R3%%¥ U3090 . TBTBST_SNS2
LT3957 SNS2
’%1%@ TBTBST_INTVCC 28 InTvee QFN XW%PQS
402, 2541 PLACE_NEAR=C3095.1:2 mm
2| _TBTBST PWREN_L TBTBST_VC 30 |ve ; 1B1BST VENS -
NC J<1 NC R30951
WN$%§8%§ C%Q%Ei__19§£§6 TBTBST RT 22 R 2 _193938 5%% PP15V_TBT .
DFN1006H4-3 20% —1— —1— 20% -1 5% = —
SRS ok 2] |2 18 cenw TBTBST SS a 2 & cen <R Vout = 15.47V
o 31 TBTBST EBX 4igﬁgg?oamm Max Current = 2A?
34 - - =
e 'R3092 C3092 : 1Cc3093 R3094 1 C3094 o MO ST pagogt| |2 Bl Freq = 480KHz
Second FET ne§ded for -~ 73.2K 2 2UF L | - 0-0033UF 26.71|n‘/§ L 0.33UF SGND GND —L_ JOOPF 15.%% N TUFE
dual-port designs 17160 0T | TS 1/16W o 4% — —— T 2% 18 S
p gns.- VE-LF X5R-CERY 2 2 3% _cerm ViF-LF 2 83V _vsr IS NENEES 2 22 &é—by C3096 1 3097 |+ C3099
2402 aos 8483 a02, 65 R Kl B R R R 65 R%?z TOUF —— — I0UF G_001U0F
<R2> GND_TBTBST_SGND <Rb= BT L .
UVLO(Falling) = 1.22 * (Rl + R2) / R2 VI AEERVTBHHE: 35" 120672 ads 0402
UVLO(Eising) = UVLO(falling) + (2uA * R1) 4 SGND shorted to Vout = 1.6V * 1 + Ra 7 Rb ‘ J_
UVLO = 4.55V (falling), 4.95 (rising) GND inside package, YOUE = 1. ( a )] L
no XW necessary.
10y 83088
o | DUNSLOBVK-7 ‘R3088
L 330K
5%
"y 1/16W
15 ™52 Max vgs: 10V 402"
TBTBST_SHDN_DIV
*R3087 3|D 3088
330K 1| BWNBLOBVK-7
1/16W SOT-563
MFE=LF
2402
G|s
= SMC_DELAYED_PWRGD ¢ 10 20 a1 52
BATLOW# Isolation

43 a1 12 (I

PM_BATLOW_L

"

PP3V3_S4_TBT

28 29 46

69

Pull-up on RR page

TBT_BATLOW_L

1 ~ — TBT BATLOW L

28 30

30

SYNC MASTER=T29 RR

SYNC DATE=01/14/2013

d} Apple Inc.
®
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8 7 6 5 4 3 2 1
3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

PP3V3_S4_TBTAPWR

81 71 70 69 66 N
phiEB% PP3V3 S5 Nominal Min Max
CRITICAL 1V3P3 1100mA 1030mA  1200mA
C32871. C32801: 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum) C3220:1
PEE L2 55 I N oy = IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0.1 @:: ®|  SIGNAL_MODEL=TBT_MUX
D0 gg—— ——g X5R- % 2 VDD
o ;]‘XW'CEE%@ o[ T fiboe PP3V3 S4 TBTAPUR ., GND_VOID=TRUE 651 CRLTISAL D
D 19 V3P30UT| 18 VENTNEERSWADTH=0" sfth C’s) = CBTLO5024
PP15V_TBT [_20])vers 12 PP3V3RHV_S4_ TBTAPWR TBT_A D2R_N<1> nL| I?W?m—l HVQFN24-CONEBO
69 32 30 15.75V M 1 s out([za T ] [N e E— 78 72 28 OUT} TBT A D2R P<1s 0.47UF s TBT A D2R _C N<1> 7 |te- T8 _ENAL 15 TBT_A_CIO_SEL am=
’ o 7] vwv CEESTTY o G |—|C3276 1 I'gg‘g » TBT_A D2R_C P<1> 8 |re+ AUXI0_EN| 24_TBTDP_AUXIO_EN e
1 1 C32851 1C3286 3211 0.47UF et op_pp| 6___TBT A DP_PWRDN am =
C3215 C3210 CRITICAL 0 I u A1 1U,:
|~ UE U3210 - @__ f— f— DP TBTPA AUXCH € N C3230 1 = DP_TBTPA_AUXCH_N 1 |aux-
;gg}y CD33TTAORGPR | xsm- gé v 2 2 M Y5R g& D S A AUXCH G P 0.1UF 0201 2 DP_TBTPA_AUXCH_P 2 |aux+  (1puyAuxio-| 23 TBT_A_D2R1_AUXDDC_N s 7
X5R- gRg £58 QFN 201 02 4 2 78 25CBTY. C3231 1 (1PD) AUX10+ 22 TBT A D2R1_AUXDDC_P ., ,
16 |ENHVU FAULTZ| 4 0.1UF X5R-GERM s2¢gry—DP_TBTPA_DDC_DATA 4 _IbbC_DAT TBT: RX_1
5 DP_TBTPA_DDC_CLK 5 |ooc_cLk
o o 52 —S4_PWR_EN 5 |en ISET_v3pd 8 TBTAPWRSW_ISET_V3P3 [minS -
w0 2 o IBT_A_HV_EN 11 |y _en I1SET_sd 10| TBTAPWRSW_ISET_SO 2 - IBT_A_CONFIG1_BUE 16 |ca_pETOUT ~ CA DET.18 TBT A_CONFIG1_RC "
o0 a5 32 PM_SLP_S3 R L | 17|so 1SET_s9 9 TBTAPWRSW_ISET_S3 o DP TBTPA ML C pei> —C3232 1|2 . DPYTBTPA ML P<i> 11 |ops
= o T TBTHVZP15V| | TBTHV:P15V o D e s 0.22UF 38 5537 DF TBTPA ML Nelo 10 |
S .1 12v- See R32101 1R3211 1R3D12 7 20 (D> C3233 1|2 = P~ DPMLOH 19 DP_A LSX ML_P<1> 4 4
FNRE R - 22 226K 36.5K 0.22UF! 788 837 pPMLO-| 20_DP_A_LSX_ML_N<1> o
EIC N TBT_A_LSTX 14
below 7 /Zgjw §$220W ﬂzow oo —er— Lng 3 ::& E:isg TBT: LSX_A_R2P/P2R (P/N)
201 5201 <z
TBTAPWRSW_ISET_S3_R <RV3P3>
TBTAPWRSW_ISET_SO_R 2 (o DP_TBTPA_HPD 12 |yppouT wpol 17 TBT_A_HPD "
TBTHR\SE:;%Q 1-|;B3T;\iflsv Single-fault protection o,GzD T':n PAD
55 6K 25 6K requires two R’s per HV Nl
A 220w ISET_Sx with CD3210.
s single R on ISET_V3P3 OK.
2 =
<RHVS3> <RHVSO> ILIM = 40000 / RISET = C
C For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
118S0145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3211,R3214 TBTHV:P12V
e CRUTIGA Thunderbolt Connector A
IHVSO/S3  1120mA  1090mA 1170mA (12W minimum) FERR'120‘OHM'3A
J " PP3V3RHYV S4 TBTAPWR_F
0603 KWIDTH=
C3021%9 N YANNGER Y R3201
ol = TBTACONN_ 20 RC 1AK%
g 2 . -
1 T
£ C302182‘ GND_VOID=TRUE
GND_VOID=TRUE T, . CRITICAL c32 B(')oth C’s)
Both C’s ERM - ) - R 41|
C3274 1 D 0402 TBT Dir  DP Dir DP Dir TBT Dir g7 A RoD p<0O> 0_22UF I'zu%—%'mm v TBT A R2D_C_P<0> rmmyz vo
o 20 TBT_A_D2R_P<0> '—H'SE‘W'?UT‘ » TBT_A _D2R_C_P<0> - - J_ - - TBT_A_R2D_C_N<O> 2070
QoA DR N=O> 0.47UF N TET A D2R G N=O> - - ol || - - s TBT A _R2D_N<0> C3271 1 <am
" o '—|C3275 L ITU\VD—JVTUT' = GND_VOID=TRUE GND_VOID=TRUE o - i JBT= . TX0 0.22uF!
_47UF Ao _VO10= _VO1D= : TBTACONN 7,
0-47UFTT EeRu-Xsr-1 R32914P|<.1 1%(3295 TBT: RX_O / 3‘5368’ ) = C(iN _C: oND_VOID=TRUE GND_VOID=TRUE 1GND7VOID=TRUE
1723 Tf2on MDP-J44 VOLTAGESIS-SV (5_18.9v)  C32061 R3271
2w yEz B2| o ypp F-RT-TH GNDO o | B1 0-01Ug': Thoou
2 2 B4 B3
NO_XNET_CONNECT ION=TRUE NO_XNET_CONNECT ION=TRUE | 56 CONFIG1 xt{i:;gz O s X‘F’R'Séﬂ 2 2ém
CONFI1G2 — e
B B8 GND2 GND1 | B7 ¢ B

7 2 [T DP_TBTPA ML_C_P<3> C3§72§U?: I—égmy—\ s DP_TBTPA ML_P<3>
7 2 Iy DP_TBTPA ML_C_N<3> C3279 12 s DP_TBTPA ML_N<3>
0.22UF ! g5R gégl

B9
B11l

DP_A_LSX_ML_P<1> ,, 4

ML_LANE3P ML_LANELP o DP A LSX ML N<1>
3178

ML_LANE3N ML_LANEIN o

B13
iEZ4CHP " LAz:ggg o1t TBT: LSX_R2P/P2R (P/N)

1
12
1 8 4
+t

TBT: Unused | B16

®
=
N
0000000000

B18 AUX_CHN ML_LANE2N o | B17
820 DP_PWR RETURN o B19
PORT B GND_VOID=TRUE
SHIELD PINS J c32 Bzoiih Cc’s)
MBRGIEIEIEIR ozzupl—%mmTBTARZDCP<1><'H_T|’“2“
nl|o|n|o|n|n|n o - s TBT_A_R2D _P<1> TBT_A R2D_C N<1> ames 7
- e = TBT A _R2D N<i1>

O.22UF 21

s TBT_A_D2R1_AUXDDC_P 514-0876 JT- TBT: TX 1

GND_VOID=TRUE | GND_VOID=TRUE

om _TBT_A D2R1_AUXDDC_N - R3273
TBT: RX_1 470K
« TBT_A_HPD . §0§°W
2
s _TBT_A_CONFIG1_RC Jic3202 DP Source must pull
01UF down HPD input with 1
= (o TBT_A_CONFIG2_RC > gg"g ceru greater than or equal 470k R*s for ESD protection
1 to 100K (DPvl.1la). on AC-coupled signals.
R3252!| 'R3251 c32941| |1c3005 [R3241 | % ¢ ) L P 9
330RE ——= —— 330PF 5 = Sink HPD range:
1 23\@ 220‘” 1807 2 1 QQZOW High: 2.0 - g ov
A 281, XTR-G5BY BEBICERY | 5201 "o y A

Low: O - 0.8V W
Thunderbolt Connector A
d} Apple Inc. _M> D
®
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3.3V/HV Power MUX
V3P3 must be S4 to support
wake from Thunderbolt devices.
7170 69 g » _PP3V3_S4_ TBTBPWR
sBREHE PPSV3 SS Nominal Min Max
CRITICAL 1V3P3 1100mA 1030mA  1200mA
C33871|. C33801 1C3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum) C3320:1
PoODE Lt SoUE L L~ g 1R IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0.1 @:: ®|  SIGNAL_MODEL=TBT_MUX
D0 gg————g st-% 2 VDD
cgggzggégiﬁ /2-|—\st-¢53%3 2 2 ogo CERM PP3V3 S4 TBTBPWR ., GND_VOID=TRUE 6501 C’EJI?I?,I géL
19 18 I —0°
D 2 vars V3P30UT] VAN NEERWIpTH=0' C33$ f)th C’s) L HSEJ,%QS&% a
w0 BPLSL BT 1 . (T M o L © = qup—TBL_B DZR N<1> o-a7uF! vz » TBT_B_D2R_C N<l1> 7 lre- To_enal 15 TBT B CIO_SEL =
’ o 7w CEESTTY o oo |—|C3376 1 I'gg‘g » TBT B D2R_C P<1> 8 |re+ AUXI0_EN| 24_TBTDP_AUXIO_EN e
C3315 1 1C3310 CRITICAL C33851 1C3386 311 0.47UF sr pp_ppl & TBT B_DP_PWRDN am
— 0 IUF U3310 O-1f — — U = i bP TBTPE AUXCH c N C3330 1 = DP_TBTPB_AUXCH_N 1 Jaux-
;gg’@ CD3211A0RGPR | X5R- ikl 2 M X5R gg D P TETPB AUXCH C_P C3%‘315J_F 0201 Db _TBTPE AUXCH P 2jauxs apuyauxio- 28 TBT B _D2RI_AUXDDC N s =
X5R- gRgT %38 QN 201 02 5 7 2B 1 (1PDY AUX10+| 22_TBT_B_D2R1_AUXDDC_P ., -
16 |ENHVU FAULTZ| 4 0.1UF X5R-GERM s¢gry—DP_TBTPB_DDC_DATA 4 _IbbC_DAT TBT: RX_1
sS4 PWR EN s  m>—DP_TBTPB_DDC_CLK 5 Jobc_cLk
o o 9 O EN ISET_v3pd 8 TBTBPWRSW_ISET_V3P3 -
2 2 pr>_TBT_B_HV_EN 11 |hv_en 1seT_sd 10| TBTBPWRSW_ISET_SO = - IBT_B_CONFIG1_BUE 16 |ca pETOUT A DET| 18 TBT B_CONFIG1 RC w
2
o PM SLP_ S3 R L | 17l 1SET_s9 9 TBTBPWRSWTl;_?'_Ili\"/I' Psl35V TETHY-PLSY e DP TBTPE ML C P<i> CBg%%U; .. DP TBTPE ML P<i> 11 Jpps
GND THR) R33101 R3311 1R3312 o m@m DP_TBTPE ML C N<1> 3333 ;|5 2 2 DP_TBTPB_ML_N<1> 10 |pp_ oo 19 DP B LSX ML P<1>
[l alal o 1avs Bee . 22- 228K 353K 0.220F 88 537 TBT B LSTX 14 | ry cypuy  DPMLO| 20 DP B LSX ML N<I> o
1/235\4 §¢220w ﬂzow OO BT aRX [EY P Elpsg TBT: LSX_A_R2P/P2R (P/N)
201, 5201 <z
IBTBOWRSW LSBT <Rv3p3> DP_TBTPB_HPD 12 o 17 _TBT B HPD
TBTBPWRSW_ISET_SO_R 2 <ot} HPDOUT HP a2
TBTHRVBZS%I%Q 1‘};B3Tg\iflsv Single-fault protection o,GzD T':n PAD
55 6K 258K requires two R’s per HV Nl
i 122‘0 o ISET_Sx with CD3210.
QM% single R on ISET_V3P3 OK.
2 =
C <RHVS3> <RHVSO> ILIM = 40000 / RISET -
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
118S0145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3310,R3313 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3311,R3314 TBTHV:P12V
: +1/20W, 178K, 1,0201 , SMD, : CRITICAL
e RLTICA Thunderbolt Connector B
IHVSO/S3  1120mA  1090mA 1170mA (12W minimum) FERR'120‘OHM'3A
J " PP3V3RHYV S4 TBTBPWR_F
0603 R WIDTH=
C3§’1%(|:) N YANNGER Y R3301
P = TBTBCONN_20 RC 14K
X7R- 840% 2 1D
1
L C303182‘ GND_VOID=TRUE
GND_VOID=TRUE - Both C s)
Both C’s) 2 Z455CERu . i CRITICAL i i 4|C33 01 TBT B_R2D_C_P<0>
C3374 1 TBT Dir  DP Dir DP Dir TBT Dir  1gT B _R2D P<0> 9.22UF ! T3EF Ba3Y <am =
o2 TBT_B_D2R_P<0> '—H'SE‘W'ZUT‘ » TBT_B _D2R_C_P<0> - - - - TBT B_R2D_C_N<O> I
T F DR a0 0.47UF IV i TET B D2R G NeO> - - ol<lolala - - s TBT_B_R2D_N<0> C3371 1 <am
" o '—|C3375 L ITU\VD—JVTUT' - GND_VOID=TRUE GND_VOID=TRUE o - il e JBT= . TX0 0.22uF!
0.47UF !l EERM-XsR=T ’R3égu41 1R§395; ’ JET-RX_0 / SHIELD PINS N TBTBCONN 7. C GND_VOID=TRUE | GND_VOID=TRUE
1K 1K J3200 VOLTAGESTH - OV (0-18. 9V GNDJ@%:%TS% 1 1R3371
1/28% 3220\” MDP-J44 ( - - ) 0-01UF 470K
zg\g Y61 A2 1o ypp F-RT-TH eNpo o [AL - g@ 5220W
2 2 A4 A3
B NO_XNET_CONNECT ION=TRUE NO_XNET_CONNECT ION=TRUE | ag [ O CONFIGL xt{i:;gz s X‘F’R'Séﬂ 2 2ém
O CONFI1G2 — e
A8 GND1 A7 .
o= gy DP_TBTPB_ML_C_P<3> C3g72§lj: P 0 DP_TBTPB_ML_P<3> — - A0 [ O 02 e WL_LANEIP o149 - - DP_B_LSX ML _P<1> g, -
2 oy DP_TBTPB ML C N<3> 337§ 1|5 2 » DP_TBTPB_ML_N<3> . -— - AL2 [ 0T aNEan ML_LANEIN o | ALL - - DP_B_LSX_ML_N<1> ., »
0.220F | 38 5537 TBT: Unused 22 o onpa GND3 ¢ ALS TBT: LSX_R2P/P2R (P/N)
) | A6 L5 aux_cHp  ML_LANE2P o | ALS ) -
Al8 | 5 AUX_CHN ML_LANE2N | AL7
A20 L5 op_pur RETURN o AL9
PORT A GND_VOID=TRUE
SHIELD PINS J c33 oth C s)
EIEINN YA 0 22UF 2“"“ Eo3y1BL B R2D_C_P<l> amz
0|8 (3|3 (5 0|5 - e = TBT B R2D P<i> 231 | 021 TBT B R2D C N<1> e
- o = TBT B R2D N<1> m
- - 0.22UF 2
J_ TBT: TX_1
w2 IBT_B_D2R1_AUXDDC_P - 514-0876 = — GND_VOID=TRUE | GND_VOID=TRUE
63 IBT_B_D2R1_AUXDDC_N - 14R§?<73
TBT: RX_1 0
» _TBT_B_HPD . ggiow
2
» _TBT_B_CONFIG1_RC DP Source must pull
1C30319,g down HPD input with b
2 on1BT_B_CONFIG2 RC > gg"g c greater than or equal 470k R”s for ESD protection
1CERM - to 100K (DPvi.1a). on AC-coupled signals.
R3352") ['R3351 czagas| |1c3zos [Raza1l | ¢ ) 1 P 9
5 30PE —— —— 330PF %OOK = Sink HPD range: )
1/23\4_{ 220w 189 -1 T2 18% 220w - i ge-
201 b1 X7R-GERN 2 2 X4R7CERM ém High: 2.0 - 5.0V
A AR 0 0561 2 Low: O - 0.8V = =
SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
=
4 Tgunderbolt Connect B
d} Apple Inc. S_NUM> D
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE _INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
PROPRIETARY PROPERTY_OF_ APPLI NC.
THE POSESSOR AGREES TO THE FOLLOWING
1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 33 OF 118
11 NOT TO REPRODUCE OR COPY IT
[0} 0 Of Sl O Ol
"WV AL RinTs Resemven TR RPARTITTT 3D OF 81

8 7/ 6 5 4 3 2 1

WWW . AlISaler.Com




TBT_DDC_XBAR_EN_L

s ERENY PP3V3_S0

DDC Crossbar

Only necessary on dual-port hosts.
On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

55 52 51 49 48 47 46

a1 @um—RP_TBTPA_DDC
EVaint DP_TBTPA_DDC

s (o} DP_TBTPB_DDC
2 BT DP_TBTPB_DDC

TBT_DDC_XBAR

3 SA1/SBI
SA1/SBI

1: INA
0: INA

Second

[y}
e 1 C3480 1 1
R3400: - Lghue- | B35z | (B3R
100% g 2 18, How How
WESEE u3400 a0z , 561 2561
2
16 ENATS’E'>DSF:I’210224 R3451* R3453* 2.2k pull-ups are required by PCH
CRITICAL 2 221{.5 221L§ to indicate active display interface.
LK 1 N -
SATA Z ina gﬁlﬁi 19 1/2@%2 1’2@%2 DP++ spec violation, should remove!
ouTao+ 18 DP_TBTSNK1 DDC_CLK 12 70
outao-| 17 DP_TBTSNK1 DDC_DATA D 2 70
14 |sai sao| 15
10 | eng
CLK 3 e+ ouTB1+| 8
DATA 4| ine- outB1-| 7
ouTBo+| 8 DP_TBTSNKO DDC_CLK 12 70
ouTBo-| 2 DP_TBTSNKO_ DDC_DATA D 2 70
EN 12 |sgy _  ssol 11
s B
& =
OUTAO, INB == oUTBO °| &
OUTBO, INB == OUTAO

TBT Port

HVY Boost Enable

TBTBST_PWREN_L 0

a2 28 (T TBT_B_HV_EN
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DDC Crossbar
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0.6NH+/- O lNH 0.85A

PLACE NEARC@ o
,  PCIE_AP_R2D_PI_| T\i PCIE_AP_R2D geP s
10% | | 16%R-CcER02

NOSTUFF PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
1831%7:0 %%Sg%Ff 11750201 4 RES, OOHM, 0201 L35[70,L3571,L3573,LB574
2 —
B3B1CERY T R CERM
L3571 J_
1Y YY L2 = PCIE AP_R2D_PI_N 1|2 CIE_AP_R2 N i 7
WIEN_EVENT depy o 42 0.6NH+/—O.OJQI(\)I{|—O.85A 10&’%!3 LSTR-CERID2
NOS;UZFF OMIT_TABLE NOSTUFF PLACE_NEAR=J3501.4:2.54MM
N -
— g _*G3hr3 3.3V WLAN Switch
2 XSRICERM 2 ¥8K-ceRu Part TPS22924C
Type Load Switch
L3QYY-TABLE | R(on) 18.5 mOhm Typ
@ 2.5V 25.8 mOhm Max
1YY Y 2 PCIE_AP_D2R P (omy s 76
7 PCIE_AP_R2D_P 1BNH+/-0. INH-0.85A NOSTUFF
1 0201
.« » PCIE_AP_R2D_N __C%lbi?:ﬁ C3575 15550367
2 EEQ_CEQMOSTUFF ggg CERM L3504 CURRENT SENSE U3550
CRITICAL 3351 e FERR-120-OHM-3A TPS22924
3501 L3574 1 PP3V3 WL, PP3V3 WLAN R )/ csp ' A2 PP3V3_S5 Lo s 1z s a0 2w s s
1 W—E&?ﬁ—mﬁﬁ: =y ot vin([ 5 sunBERan
SSé—égZ%,;Dl - PFLIE AP _D2R Npyry 1s 7 VOLTAGESS. 3V~ VOLTAGE 3" 3V m CRITICAL
T +/-0. lNH 0.85A NOSTUFF c2 PM WLAN EN
19 | Max Current = 2A (85C) [o] TN 34 41 66
O— lC%gy% OVIT_TABLE C3577 i GND
~ NOSTUFF PLACE NEAR-33501.1:2. 5401 -
o2 —|— ig CER —|— ig@ CERM ©
olz e PCIE_AP_D2R_PlI_P
3 76 71 —
o e PCIE_AP_D2R_P1 bch_ J_ Al RPORT =
e = = =
o 5 - 90-0HM-50MA
ole - TCNOEOS-1
ol - 61 PCIE_CLK100M_AP_CONN_N 1YY Y L4 PCIE CLKI10OM_AP_N am e
5 -
o - p—
o io 11 PCIE_CLK100M_AP_CONN_P. 2(YYY 3 PCIE CLK10OM AP_P am e
o -
o= - PLACE_NEAR=13501.7:2. 544M
ot BLUETOOTH .
T - PCIE WAKE L gy 12070 o s s 17 a0 32 33 34 3 PPIV3 84 NOJNEDCONNEC(T)'ONﬂRUE -
o - ) 2LFB4
ote P s USB_BT_CONN_N 1(;3510 DFNIO06H-3
oL -~ 1 USB_BT _CONN_P, . £ m§ A
8 71
ol gfﬁs;vg S3RS4 BT F L3505 - 2 5¥X5R )
20 A 1 lv+ M+ S
o024 2994 93 42 45 45 47 o5 65 6o 15 % NC 1
n 2 |y- U3510 M- 4 USB_BT_WAKEN =
Oo— PI3USBQlO2EZLE
TQFN 7 I
516S1016 CRITICAL P ggg g$ Z wwn |[1R3512
L D-| CED 1375 :{.é:‘:K
= 20W - -
7 59 0 12 52 2 PM_SLP_S4 L 10 s e | 2@01 Supervisor & CLKREQ # Isolation
GND Delay = 130 ms +/- 20%
SIGNAL_MODEL=MOJO_MUX_USBONLY © =
PP3V3 WLAN_F ., ., PP3V3_S5 ummmmng e
i SEL | OUTPUT . 4 CRITICAL
L USB_BT_WAKE 53’0?53 32?5 VDD 1C3540
H | USB_BT 1eu T U3s40 ——Q.1uF
462" A6zt SLG4APO41V T 0,
TDFN 5

» AP_RESET_CONN_L

P3V3WLAN_VMON

AP_RESET_L

am =
EN| 6 PM_WLAN_EN 34 41 66
» AP_CLKREQ_Q_L 7 lin ‘—j.> %Lg 8 AP_CLKREQ L oo 1 1
TF-};‘AF%JM GND
1R3555 J
100K
!
2402 _l_
= ISYNC MASTER=J15 MLB SYNC DATE=10/31/201.
X29C CONNECTOR
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PLACE_NEAR=J3700.1:3mm

0]0]=

71 69 46 35

Isolation

PP3V3_SOSW_SSD

BYPASS=U3710:5 mm

1C3718
?B.DélUF
f el

CE!ST7I8A(\)L CRITICAL 1
FERR-26-0HM- GA 74'3%)/'(%(9398 s 2 SMC 00B1 R2D L -
7160 46 55 _PP3V3_SOSW_SSD 1 PP3V3 SOSW_SSD FLT 4(U3710
0603 VIN-RE =8 3Emn 08 |1
1C3701 1C3702 VolTAGESS 3 BE|
1
2 ig i~ 2 ig - 51450449 R3700 L Re
PLACE_NEAR= PLACE_NEAR=L3700.1:1mm (‘:JR:;;:)CSL 1/2%@
= SSD-GS3 201, B iBREEH PPSVS SO
F-RT-SM
GND’VOID o o 5GND vorp BYPASS=U3711:5 mm
2]5 ol52 SMC_00B1_R2D_CONN_L _1%5,21
3 51 SMC_0OOB1 D2R_CONN_L. 18
o 2] won-gog) 2
515 ol50 SSD_PCIE_SEL_L oD CRITICAL
615 ol2 SSD_DEVSLP am = = 6 74LVC1G08
snpBilBuEEs _PP3V3 SO 715 ol28 SMC_PWRFAIL_WARN_ L ~ymya SOT8E91
BRRREBRERH
ﬁgDSEESEEGcgg\I\}DL g 5 ol SSD_PWR_FET_EN g—m =
7015 y—PCIE_SSD_R2D C N<3> C3710 1|2 enp voip=Trye o 87:46
0_1UF | [TO% 16V XSR=CERW 02017 , pCcIE SSD_R2D_N<3> | [tRUEIL o ol “5TRUEL PCIE SSD D2R N<3> iy s
7613 PCIE_SSD_R2D_C_P< 711 1|2 enp voIp=TRUE s PCIE_SSD_R2D_P<3> 1 Itruel2 |5 o[ 447RUel PCIE_SSD D2R P<3> fmrmuave
0201 EEN P 43
715 oy PCIE_SSD_R2D_C_N<2> C3712 1]]2 GND VOID=TRUE s PCIE_SSD_R2D N<2>| Trruel4 | 5 o 1427RUe] PCIE SSD D2R N<2>  owmyisve
.« PCIE_SSD_R2D_P<2> | |TRUE1S 417RUE[ PCIE_SSD_D2R_P<2> 170
71 ooy PCLE_SSD_R2D_C_P<2> 03713 1|2 oNp votp=TRUE e 8 g v o>
0.1UF
7 1 gy PCIE_SSD_R2D_C_N<1> C3714 1 ]2 GND VOID=TRUE 715 ol30
s PCIE_SSD_R2D N<i1>| [TRUE18 | 5 4 387RUE] PCIE_SSD_D2R_N<1> oo 2 7
715 ooy PCIE_SSD_R2D C_P<1> C3715 1 2 _GND VOID=TRUE s PCIE_SSD_R2D P<1>| lRug19 | 5 o 1377RUgl PCIE SSD D2R P<l> o isve
20 36
715 oy PCIE_SSD_R2D_C_N<0> C3716 1112 GND VOID=TRUE  PCIE_SSD_R2D_N<O> | [TRUE21 8 g 357RUEl PCIE SSD D2R N<O> oy i
s PCIE_SSD_R2D_P<0>| [TRUE22 | 347RUE| PCIE_SSD_D2R_P<0> oo 1 7
713 gmy—PCLE_SSD_R2D_C_P<0> C3717 1|2 GND VOID=TRUE 3|5 o3
0.1UF SSD_CLKREQ CONN_L 7 e
25 8 o 32
) ) 26 [0 o3t PCIE_CLK100OM_SSD N i
Per Intel PDG, use PCle style decoupling, when muxing PCle & SATA 2715 ol 30 PCIE_CLK100M_SSD P mmu v
2
28 o o 9
0 OTeo
_ - 0 O
Supervisor & CLKREQ# Isolation 56 |5 o6l
57 62
Delay = ~55ms s ° © s
0 O
PP3V3_SOSW_SSD s 4 e n PP3V42 G3H B3y a0 so s T
CRITICAL 4 1 C3740 =
R3Z491(q1§%£gl 5 ——= QO 1UF -
foges 3 ok U3740 | Ttk Gumstick3 Connector
KA SLGAAPO16V 201

TDFN

APN 343S0511

SSD_RESET_L am »

EN| 6 SSD_PWR_FET_EN-m 35 s
5 ) —outls SSD_CLKREQ L sy
IN 2 /S ™

TPF}\RDM D
R3742 |
100K
ﬂzow
201

65 35 D_PWR_FET_EN — SSD_PWR_FET_EN 56

T MAKE_BASE=TRUE

o ST (ST
SSD Connector
d} Apple Inc. UM> D
®

<E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>

PROPRIETARY PROPERTY OF "APPLE “INC.
37 OF 118

THE POSESSOR AGREES TO THE FOLLOWING
35 OF 81

1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
11 NOT TO REPRODUCE OR COPY IT
111 NOT TO REVEAL OR PUBLISH IT
1V ALL RIGHTS RESERVED

IN WHOLE OR PART

8

2 1

WWW . AliSaler.

om




2

‘R3975 |'R3976
51K 51K
zézow zézow

2201 2201

79 37

70 37 MEM_CAM_DM<O0> C1 |ppr_DMO
1 57 oy MEM_CAM_DM<1> 4 |opR_pw1

MEM_CAM_ZQ_S2 G3|ppr_zQ

70 37 MEM_CAM_CKE DDR_CKE

- @@ MEM_CAM_CS L LﬁbDDRch*

DDR_CK_PO
0 o7 qgm MEM_CAM_CLK_N 62 |opR_ck_No

DDR_DQS_P1|
DDR_DQS_N1|

DDR_RAS*
DDR_WE™]
DDR_CAS™
DDR_RESET*|

A2 MEM_CAM_DQS_P<1> G 77
A3 MEM_CAM_DQS_N<1> gD 7 7™

H3 MEM_CAM_RAS_L
J2 MEM_CAM_WE_L
H4 MEM_CAM_CAS_L 37 79

Y VI T =
oR3 MEM_CAM_RESET L oD @

37 79

37 79

100K

é 20W
201

CAM_XTAL_SEL
CAM_XTAL:NO

*R3907

Camera 1 o

PP1V8_ CAM g &7
L3902 NOSTUFF | NOSTUFF | NOSTUFF
BYPASS=U3900.K13:2.5au - OUH~1- SAZSSMOHM 'R3930 |R3932 |'R3934
79 37 3s PP1V35 CAM _ 1YY Y L2 P1Vv35_CAM_SRVLXD PHASE 100K 100K 100K
I = 008
faezl L3906 [rca921 _]_1(:3922_]_03923 _]_03924_]_03912_]_03913 PLACE NEAR-U3900.KL3: 4 o gzon oo
SSNHA % OUF @élu @él - 2201 2201 2201
\/ '\ 6.3 36
e e g e | [, [ [BR. T e B eenaca foussces
] = 36
U3900 VOUTAGES T 85V C39004002 T e ¢ 1R3920 |'R3921 CAM_RAMCFGO a6
BCM15700 = s _GND_CAM_PVSSD 100K 100K 1 1 1
FBGA hg X5R $220u $220n 55330%3 1 §I§09K3 3 §3$OQK3 >
D 7 SYM 3 OF 3 2 G581 461 %1
T NG CRITICAL ad 220 gﬁwo:l?» an 2 2 T720m 720m T)a0u
= NE ]MIPLAGND ba Y'Y L2 PP1V2_CAM_XTALPCIEVDD 12C_CAM_SMBDBG CLK 20 20 20
OMIT_TABLE ool [e# PPOVE75 CAM_VREF, . 1 oos w56 12C_CAM_SMBDBG_DAT .. L3901
c10 - ka TERTERE f C3930_E 3931 T 1.0UH T BA-SSHOHM
c7 )PCIE7GND N4 =0.675V 1 C3927 %0 OUF :2LOQ%UF s PP1V2 CAM = 2 P1V2 CAM_SRVLXC_ PHASE .
T T 1 T T Lo -
c14 DDR_VDDIO_CK|.65 g§¥ o 83611 538 C3970 353'73'} C31%|7:2 C3(%|73§ C3974 C3%|7:5 C 914 C3915 PLACE_NEAR=U3900.M13: 4MM
w1z | )puu_avss L 220E3904 v 0% o PLACE NEAR=U3900.M13: 2 .54MM
DDR_VREF_0| NS = 0-OHM-1.4A ’}ﬂ X5R R7CERM '}ﬂ X5R R7CERM '}ﬂ X5R EO?C—XSR R XER
s _GND_CAM_PVSSC, N13 2
P14 PCIE_ VDD1P2| C8 PP1V2 CAM _PCIE VDD _FLT _L _E 0603 BYPASS=U3! BYPASS=U3! ND_CAM_PV
P15 | [SR_PVSSC R RS- S C3(%'3:2 C3933 E??SA@ &3§( ke 3§4‘ﬁ* §%§§ L%gop }i‘sgus S oer e s GND_C SSC,
R15 PCIE_PVDD1P2[ D9 ) —|_ égév —F ‘2‘9%
X X5R
0301-1 0
s GND_CAM_PVSSD, K15 DDR_AVDD1PE| I1 EELYE iﬁM PG EnPYDD FLT U3900
L12 =0. us
L1 L7 e - BCM15700
=2 |sr_pussp MIPI_AVDD1P8| Py A FBOA
L1 PLL_vDD1Pg| DS = 70 o o> MIP1_CLK_P PZlnipr cp ok X T eAL DEBUG_o0| B11 TP CAM_TEST MODEO
- VR 1 C3919_L C3918 |1C3916 C3917 1C3910 |1C3951 70 37 O MIPI_CLK N R7 [MIPI_CM_CLK OMIT TABLE pEBUG_O01| C14 TP_CAM_TEST_MODE1
AL R — (=PP3V3_S3RSO_CAMERA) BYPASS=U3900.D7:2.54MM 'ng OO0PF m§1UF i @é}/UF VUF - DEBUG_02| B14 TP_CAM_TEST_MODE2
A6 - ERYI-X5R 2 R {CERM ERNM-X5R RICERM |2 CERU-X5R |2 CERYI-XSR 70 57 MIPI_DATA_P P8 lM1P1_DPO DEBUG_03| A5 TP_CAM_LV_JTAG_TCK
86 w14 1C3(%%F 01 201 201 7 = o MIP1_DATA N R8 [u1P1_DMO pEBUG_04] ELL TP_CAM_LV_JTAG_TDI
peEBUG os| E10 TP_CAM_ LV JTAG_TDO
31 SRivDD73P3C[ mf 1C3928 > i _CERM BYPASS= U3BQYOF9A' 112 S4AM _BypASs= u35900 L7525 NG P vip1_op1 DEBUG 06| F1I1L TP_CAM_LV_JTAG_TMS
C Ez 5 f— 4210%7UF 0201 BQ\PPOAS]S‘L L%&O(%,WIJ 2. gzl/ﬁ l?\?l%\?? &3306’"\1)6 2. 54MM NG R6 MIPI:DMl DEBUG:07 F10 TP CAM LV JTAG TRSTN
6.3V
S 2 DEBUG_08| B3\ c
G,ls :ig a8 - XW3$M900 76 a7 PCIE_CAMERA_R2D_P B7 |PCIE_RDPO DEBUG_09| 610\
67 313 GND_CAM_PVSSC 1 2 70 7 [rz>_PCIE_CAMERA_R2D_N A7 |pCIE_RDNO oEBUG_10]_ MG
SR_VDD_3P3D NI —WIDTH=0.2MM DEBUG_11] H10
G8 Ji4 —+LH—XNC
oo s WBikeesd = 7o a7 PCIE_CLK100M_CAMERA_C_P B10 |pciE_REFCLKP DEBUG_12] JA0\ &
5 (=PP3V3_S3RSO_CAMERA) 76 7 crmy—PCIE_CLK100M_CAMERA_C_N A10 |pcIE_REFCLKN DEBUG_13| KL\ o
He | [VSSC M13 PLACE_NEAR=U3900.M14:2.54MM DEBUG_14| K10\
Ho R vixe O( us P1V2 CAM SRVLXC_ PHASE 36 1 C3926 76 37 (QUT} PCIE_CAMERA D2R_C P A8 |pCIE_TDPO DEBUG_15| LiJnc 37 36 PP1V8_CAM
- — = TN NECg;SHIDﬂib b PP1V8 CAM 70 27 (oo} PCIE_CAMERA D2R_C_N B8 |pcIE_TDNO DEBUG_16| S9N NOSTUFF
" ey A —— R3936*
9 K13 g
35 SR_VLXD_O (Y14 P1V35 ?ﬁzﬂ NESVLXDD PHASE * 2 %38 XW3901 NC xB2IPCIE_TESTP 100%
6 S’ 1T»5b NC X2 |PCIE_TESTN 1729
R3913'| R3914* 6P10_oo| R12 CAM_RAMCFGO w201
z VoD_1p35A F14 PP1V35 CAM s 57 7 PRSVS S3RS0 CAMERA .o v ik iK - comyCLK25M_CAM_CLKP AL [xaL_p GP10_01| P12 CAM RAMCFGL . -
J9 vDD_3P3A| J11 1/2§@ 1/2§@ ¥ O CLK25M_CAM_CLKN AL2 [XTAL_N GP10_02| P11 CAM_RAMCFG2 »
K1 - 201, 201, GP10_03| P10 CAM_GP103
D15 P
K5 vDD1P2_O| F15 PP1V2_CAM_XTALPCIEVDD 1 c3942 l c3g4ol C3g34 1 03935 1C3936 1C3937 w0 % 12C_CLK_DBG GPlofo4ﬁ<NC NOSTUFF
K6 1 O0PE 1UE 7 37 (oo} 12C_CLK_SENSOR GP10_os{ N\ e R3937
K7 vDD1P8 0| G156 PP1V8_CAM _; ] E ; 2 by s 12C_CAM_SMBDBG_DAT €15 f12c_DATA DBG 6P10_06| IO\ 100K
L B 1 C3941 3(:0 OZO_CERM M o 52p1CERY 561 R na@m 12C_CAM_SDA R9 [12C_DATA_SENSOR 6P10_07| N ¢ 1/2@21
Aii 2 Z52UF BYBRSS=U3900 50 7 >> 02000 3005 A 55 —1130900 - 51 NOSTUFF TP_CAM_JTAG TCK F13 |3TAG_TCK uARTCTS| D13 CAM_UARTCTS % ZL
MO F8 2 gég\,j R3991 TP_CAM_JTAG_TDI E12 | 37AG_TDI UARTRTS| D14 TP_CAM_UARTRTS =
o = 1C3939 ooie 0 TP_CAM_JTAG_TDO F12|37AG_TDO
P5 vone | [Le —L JUF BYPASS=U3900.F15:2.54MM ez TP_CAM_JTAG_TMS D12 | 3TAG_TMS UARTRXD|_E13 CAM_UARTRXD "
RL 5 ——2 180 TP_CAM_JTAG_TRST_L D11{37TAG_TRST* UARTTXD|_E14 TP_CAM_UARTTXD
B RS s ﬁgg = 37 36 PP1V: AM 0201 s _.CAM_JTAG_SRST L C114ITAG_SRST*
E9 o PP1V2 CAM BYPASS=U3900.G15:2 . 54MM TEST_ouT| 912 CAM_TEST OUT __ .
TR BHEB-EM R3990 | oy CAMERA CLKREQ L Pi3fecie ciieo~ TEST Nobe] Y10 CAM_TEST MODE _ -,
B12 XTAL_AVSS B 100K 20 CAM_PCIE_RESET L R14{PCIE_RST*
J_ 218 L U3900 220‘” CAM PCIE WAKE L N12pCIE WAKE* STRAP_XTAL_FREQ| C13 CAM_XTAL_FREQ
= VDDOlB[ R11 = BCM15700 ,201 STRAP_XTAL_SEL| C12 CAM_XTAL SEL
SYMFgGgF 5 CAM_PWR_SEL G12 IpprR_PWR_SEL
79 37 MEM_CAM_A<0> 3 |DDR_ADOO pDR_DQoO| €2 MEM_CAM_DQ<0> D 57 7 CAM_DEBUG_RESET L E15 |RESET*
- M11 ' _|
tggg;:i ngzzsg K12 PPIEJ:l.-\\//gSCéXM . 70 37 MEM_CAM_A<1> M4 |ppR_ADOL CRITICAL DDR_DQo1| E3 MEM_CAM_DQ<1> a7 79 NOSTUEF — RIZISENSOR_WAKE*
- . w770 70 57 MEM_CAM_A<2> N3 |ppr_ApO2 OMIT_TABLE DpDR_DQo2| E4 MEM_CAM_DQ<2> w77 1 C3990 1R3901 SHUTDOWN™
79 37 MEM_CAM_A<3> 3 |ppR_ADO3 DDR_DQo3| 03 MEM_CAM_DQ<3> 37 79 1 UF 100K _
XTAL_AVDD1P2| B13 R1V2 CAM XTALI:C |_EVDD 19 36 o MEM CAM A<4> 1 |ooR_ADO4 bbR_DQ04l_F2_MEM_CAM_DQ<4> . _; v ?%ZOW = 1.35V
- 79 37 MEM_CAM_A<5> M2 |ppr_ADOS DDR_DQos|_F1_ MEM_CAM_DQ<5> 3779 SRI-X5R b1
MAE%?VE%%(CA% XTALPCIEVDD 10 % ¥ MEM_CAM_A<6> _P4Joor_Ab0s pDR_DQoe{ F4 MEM_CAM_DQ<6> 5770 ’ o BELVECA CAM_AL
= b MEM_CAM_A<7> 2 |pbR_ADO7 pDR_DQo7|_F2 MEM_CAM_DQ<7> a7 70 -
79 37 MEM_CAM_A<8> P3|ppr_ADOS pDR_DQos| B5S MEM_CAM_DQ<8> 37 79 4 CAM_TEST_OUT
70 a7 MEM_CAM_A<9> 2 |DDR_ADO9 DDR_DQ09| C3 MEM_CAM_DQ<9> a9 =
83]%[6:0 79 a7 MEM_CAM_A<10> J4 |ppr_AD10 pbR_DQ10| B1 MEM_CAM_DQ<10> 2 70 - CAM SENSOR WAKE L 1NO STUFF N
\/ 79 37 MEM_CAM_A<11> R2|ppr_AD11 DDR_DQ11| B4 MEM_CAM_DQ<11> 37 79 1813 CAMERA_PWR_EN ?030%10 ?030%11
2 GERN-XSR o ar MEM_CAM_A<12> L1 [pprR AD12 DDR_DQ12| A5 MEM_CAM_DQ<12> a7 79 p PCH - 7 7
702 MEM_CAM_A<13> P1]opr_ap13 DDR_DQ13| C5 MEM_CAM_DO<13> wm U on PCH page PP1VE CA AL SILICON BUG gézﬁ’w gézﬁ’w
= 7 57 @om--MEM_CAM_A<14> R4IppR AD14 DDR_DQ14| B2 MEM_CAM_DQ<14> . —PP1V8_CAM s o7 01 ,201
ppbrR_DQ15| B3 MEM_CAM_DQ<15> e A 4 .
. MEM_CAM_BA<0> K3 [opr_gAo CAM_XTAL:YES
+ CAM_UARTCTS o ar MEM_CAM BA<1> L2|ppr_pa1 ODR_D0S_Po| E2 MEM_CAM_DQS_P<0> (g o 1o ?030%06 = =
79 a7 MEM_CAM_BA<2> K2 |ppr_BA2 DDR_DQs_No| D2 MEM_CAM_DQS_N<O> 37 79
o 37 qom--MEM_CAM_BA<2> K2 ppR | _DQs_No| D2 MEM_CAM_DOS_N<O>
A « CAM_UARTRXD gz mm_ B_REPLER e A
MEM_CAM_CLK P H2 2201 pgy=
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70 3 PP1V35_CAM
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BYPASS=U4000.A1:4mm BYPASS=! U4O BYPASS U4OO ASS= U4 0 K2:4mi
1 C4002 1C4O C4004 1C4005 C4007 C4008 C4009
TouF 0 1UF ——
A > %9% > > %‘?“gv wr |2 %OQ R
2(185 ng CERM X5R-1 5 réﬂ— 5 XSR CERM Soréf— 5|
R4000 HYPASS U4Q00 . HI9 - 4mm
D 10 .o _PPOV675_CAM_VREF 1,\/(\’/\/2 = PPOVE7S MEM_CAM VREE
0201 1/55/6WMF Ié)Tgi‘S 3 mm
R4022! . PPOVB75 MEM_CAM_VREFCA
1K NIN-RENR-WIBTHZS:3 M
1/26% VOLTAGE=0.675V
201, C40101 1C4011 PP1V8_CAM
0.115 —_ g 1UF
6 1
1 CERM-XBR 2 £RM-X5R R4005
R40Z3 0201 tEEEEEEEEEEEEEEEEEEIERE 100K
17200 R40021 i o) VoD 5 8 CAM_WAKE : YES il
4 ! 5§ R4030 2
1 1/23\@ 7 38 MEM_CAM_A<Q> N3 | a0 u4000 > > e 1 or _CAM_SENSOR JWAKE_L_CONN 1 Ox 2 s CAM_SENSOR_WAKE L
= 281, 7 3 MEM_CAM_A<1> P71A1 4GB-DDR3-256MX16 129N Pl A
70 36 MEM_CAM_A<2> P3| A2 FBGA ne| H5Ne CAM WAKE :NO T
o MEM CAM A<3> N2 | As K4B4G1646B-HYKO LS nG 311
NOSTUFF o 3 MEM_CAM_A<4> P8 | aa ML NG R4031
R4003 79 36 MEM_CAM_A<5> P2| a5 CRITICAL 200
3 79 3 MEM_CAM_A<6> R8 | A6 DQLOLE3  MEM_CAM_DQ<0> sy s 70 208
v 3 MEM_CAM_A<7> R2| o7 OMIT_TABLE bQLL| E7___MEM_CAM_DO<1> ¢z = » 0201,
261, sy MEM_CAM_A<8>  T8]ag boL2| F2__ MEM_CAM DO<2> _cmrs 5 7
79 30 MEM_CAM_A<9> R3 | A9 DQL3| F& MEM_CAM_DO<3> o uro
= 79 36 MEM_CAM_A<10> 7 | A1o/AP pQL4| H3 MEM_CAM_DQ<4> BT % 7 =
19 30 MEM_CAM_A<11> 7| a11 DQLS| H8__ MEM_CAM_DQ<5> g a1
19 36 MEM_CAM_A<12> 7| a12/BC* DQLe[ 62 MEM_CAM_DO<6> ¢mr a1
19 30 MEM_CAM_A<13> T3] a13 oQL7| H7__ MEM_CAM_DO<7> ¢mry a1
C 0 s (>_MEM_CAM_A<14> 77| 14
post| F3 MEM_CAM_DQS_P<0> e 50 1
19 36 MEM_CAM_BA<O> M2 | gao pQSL*G3 MEM_CAM_DQS_N<0> oo
70 36 MEM_CAM_BA<1> N8 | pa1
0 3 [y MEM_CAM_BA<2> V3| pa2 Dosul €7 MEM_CAM_DQS_P<1> e 5 1o
0% D DQsU*B7 MEM_CAM_DQS_N<1> o a1
s om0 MEM_CAM_RAS L 3 rRAS* 7 15 py—PCIE_CAMERA_R2D_C_P C4033 1 PCIE_CAMERA R2D P rrm s 7o
R4Q20 _— MEM_CAM_CAS L K3] cas* DQUO| D7 MEM_CAM_DO<8> (s ac s 0.1UF! §
1% - 70wy MEM CAM WE L L3{we~ DQu1[ €3 MEM_CAM_DQ<9> s s - 7 15 y—PCIE_CAMERA_R2D C N C4032 1 PCIE _CAMERA R2D_N w7
w2y N pQu2| €8 MEM_CAM_DQ<10> w70 0.1UF | -
2201 MEM_CAM_CLK_P 37| poual 2 MEM_CAM_DQ<11> s 79
e MEM CAM CLK N A pon boua A7 MEM_CAM_DO<12> o 7 s gm>—PCLE_CAMERA D2R C P C4%3}U'1:| PCIE_CAMERA D2R P rm i 7
DQUS| A2 MEM_CAM_DQ<13> 36 79
. MEM CAM CKE k| exe SouelE MEM GAM DO<14> . 76 3 1E_CAMERA_D2R o 1UF PCIE_CAMERA D2R_N 15 70
NO STUFF 79 36 MEM_CAM, L L24 cs* DQU7| A3 MEM_CAM_DQ<15> e 56 79
1R4021 7 1 oy PCIE_CLK100M CAMERA P C4061 1|2 PCIE CLK100M CAMERA C P oy s 7
2 » MEM_CAM_ODT K1 | opT owL|_E7 MEM_CAM_DM<0> ey 55 75 0.1UF -
T20u pwmul D3 MEM_CAM_DM<1> &m s 7 o PCIE_CLK100M_CAMERA N C4062 1|2 PCIE CLK100M CAMERA_C_N 36 76
61 MEM_CAM_ZQ DDR L8|z 0.1UF -
s D MEM_CAM_RESET L T2{ReseT+
VSSQ VSS
f%%v b o b ] ]l ] I e | =t e
NPO-CERM
0201
B L 1R4004
- 240 A
1%
’\%éZOW l
2201
) remove DRAM SPD Straps
DRAM CFG Chart
CAMERA SENSOR N e T
Fcliotosot” HYNTX 0 0
CRITICAL 1YY Y L4 _MIPI_CLK N am = SAMSUNG 1 o]
J4002 —
CCR20-AK7100-1  (YY YL MIPL CLK P MICRON 0 1
W amss e ELPIDA 1 1
( ) PLACE_NEAR=J4002.2:2.54MM
pab CRITICAL R4008
o]z n[MIPI_CLK_CONN_N 75 10 oy SYSCLK_CLK25M_CAMERA 1AD\ 2 GLK25M_CAM_CLKP am = DIE REV CFG 2
o 3 0| MIPI_CLK CONN_P 90-OHM-50MA 0201 5% MF r R)
ol CAM_SENSOR_WAKE_L_CONN_ 5, », st CAM_XTAL:YES
oJ5 = [ MIPT_DATA CONN_N 1YY Y L4 MIPI_DATA N emryo s Cfrz(%%5 R4007 R4009 B 1
oo MIEL_DATA CONN P — CAM_XTAL - YES; k2 CLK25M_CAM_XTALP LAMA 2o CLK25M CAM_XTALP R 1Ny 2
ALS g 5 SMBUS SMC 0 SO aenan o PLACEZNEAR -J4002.5 23 Sm?:PI DATA P @36 ” 2%/{/ CRITICAL oot 1/?\5/!520‘,\/ lRﬁ%i;UFF 1/?\5/!520‘,\/
S - | =. .5:2. NPO-COG-CERM
A 1% _@a] SMBUS_SMC_0_SO o1 a0 an 71 80 CRITICAL 5981 nc Y4000 ™ 0201 B=REPTER ST T AR [
0110 @u| 12C CAM SCK  Smyasn L NG SM-3.2X2.5MM i NO STUFF —a
ST *i2¢ CAuSoA 2 FERR-T20-OMV-1.5A C4014 o ¥ 25.000HZ-12PF-20PPN T i Camera 2 O
o] _4[PPSV_S3RSO ;!;Ls m T 2 1 _PP5V_SO 18 33 45 %0 50 59 52 03 65 oo 12PF CAM_XTAL:YES 2 R4010
fin 0402-LF 1]]z2 CLK25M_CAM_XTALN 1 2 DTG, o,
L EE 1B . < >
o= w NOSTUEE &, CAMLXTAL:YES NOTE: TBD PPM crystal required d} Apple Inc. S_NUM 2
= - MF
FERR-LL QAL e - 1 C4016 NOTICE OF iROPRIETARY PROPERTY Se2LZBELS
2 (Y YN 100PF :
51880892 0402-LF : PPSV S3 100 65 66 69 71 No STUFF ?V THE _INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
- 2 {BO-CERM PROPRIETARY PROPERTY_OF APPLE “INC.
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7160 68 67 66 65 61 51 PPOV_S4

USB Port Power Switch

PM_SLP_S4 L CRITICAL
710000 a1 0a 12 PM_SLP_S4 L
TPU§69(D)RE We can add protection to 5V if we want, but leaving NC for now
R4690" S255 FERR-120-OHM-3A
0 2INno ouTt1 & PP5Vm:S3 LTUSB_A_1LIM Place L4605 and L4615 at connector pin
Lafl S R R - T RS 37
b2, 1 @urUSB_EXTA OC L 8{FAuLT* 1LIM 5 USB_1LIM %‘_106105
RITICAL
USB_PWR_EN 4 |en R4601* XT7R— C-J460%
22.1K
THRM USB3.0-J44-ALT
F-RT-TH
NOSTUFE CRITICAL 1 s
46921 C4696 .|t C46901| |* (4691 USB3_EXTA_R2D_P 2| ovenes
) iég E:ZZOUF—35M(O?2H§\§/D:§ N T, gg’gM . USB_EXTA MUXED N s USBSTEXTARZD N5 [osery
_ 533 3
0453 el USB_LT1 N 5o
s USB_EXTA MUXED_P sUSB_LT1 P 6 oD+
; OGND
OSXRX+
CURRENT LIMIT (R4600+R4601): 2.19A MIN / 2_.76A MAX CRITICAL |, ,| CRITICAL 9 | oSsRX-
C D4601 D4600 FI D
Es00P2RE 02 ESporne-ozLs
i e 11
USB/SMC Debug Mux uls
1o
4]
50 as 43 a2 a1 30 35 10 _PP3VA42 G3H 12 5
saBER P S
17
C46501 R4650 18] °
0-1YF — 100K 5 T°
ng@ 2 P16 >0 [ ©
oY MESLF :
L4632 21| o
s 42 41 [T SMC_DEBUGPRT_RX_L M+
75 42 a1 @ﬂc DEBUGPRT_TX_ L v-  U4650 2 zi o
P13USB10O2EZLH o
75 13 USB_EXTA_P. D+
ey USB_EXTAN - s 1 g _USB3_EXTA_D2R_N 514-0934
¢—— 8OE* 10 SMC _DEBUGPRT_EN_L a
SEL=0 Choose SMC @ 7 13 o—USB3_EXTA_D2R_P =

USB Port A

SEL=1 Choose USB

SIGNAL_MODEL=MOJO_MUX_USBONLY

NOSTUFF
R4651
1 0 2
A%
- NOSTUFF
%61 R4652
1 2
5%
1/20wW
MF

0201

7 13 (I USB3_EXTA_R2D_C_N

GND_VOID=TRUE

C4610 0-1UF 4 >

D4610
ESDOP2RF-02LS
TSSLP-2-1

CRITICAL |, 5| CRITICAL

4611
ESDOP2RF-02LS
TSSLP-2-1

75 13 (T USB3_EXTA_R2D_C_P

I 10%36Y 0201
C4611 0-1UF 42

11" 10%26v 0201
X5R-CERM
GND_VOID=TRUE

CRITICAL |,

D4612
ESDOP2RF-02LS
TSSLP-2-1

5| CRITICAL

D4613
ESDOP2RF-02LS
TSSLP-2-1

ISYNC MASTER=J15 M_LB SYNC DATE=10/31/201!

" USB 3.0 CONNECTORS
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IPD Flex Connector
i CRITICAL
SMC Manual Reset & Isolation 24800 _ 51650660
Left shift, option & control keys combined with power button cause SMC RESET# assertion. R4§08 55560-02.
Keys ANDed with PSoC power to isolate when PSoC is not powered. 68 66 65 47 46 43 42 39 34 20 PP3V3_S4 IAAAZ . P$3V3 TPAD_CONN V_ST—_SM
No IPD on OE input pin PP3V3_S4 (symbol error). 1/5;6W NOSTUFF MIN LINE‘WWIB¥H ngM 2
56 50 44 43 42 41 39 35 35 39 PPBVA2_G3H i 1 841%98 w72 65 L 7 gg 3 72 KEY ACT L wn
BYPASS=U4850.10:5:5_mm %%, NC x—2 2 %N
4850 i 2 §enloer . L, _Z2 MOSI OO psoc Fes L. D
D 0.1UF 130 _Z2_MISO 10] 5 o-}-2 PICKB_L 30 71
g worociBl 2 L - Z2_SCLK I D T PSOC_MIS0 o
Vb5 402 NSVET] D EE PSOC_MOS|I ©
PLACE _NEAR=J5800.18:3MM Z2_HOST_INTN 20 o2 PSOC_SCLK 3
= = -18: PP5V S5_CUMULUS 18 17 SMBUS_SMC_2_S3_! SDA
L4 O O 41 44 71 80
SLG4T€\54103 FERR-120-0OHM-1.5A 130 _Z2_CLKIN 22 00 ;9 SMBUS_SMC_2_S3_SCL 41 a1 11 50
oofpo o5 47 a0 42 42 30 3 20 _PP3V3_S4 4o N oo _PPBV_S5 c (Y YY"\ oo ] R4800* 0 o= NC
o o ouT 1|9 WS LEFT_SHIFT_KEY 0402-LF =850 49.9K
790 WS_LEFT_SHIET_KBD 1rrm1—|> — )~ » . C4807 17200
ouT 2|8 WS LEFT OPTION_KEY 4 UE P
73 WS _LEFT OPTION_KBD 2[IN 2 N~ '—D_. >
N ouT 3| 7 WS _CONTROL_KEY i@ PLACE_NEAR=L4807.1:2MM
2130 _WS_CONTROL_KBD 3 Ilr§D3 ™ —D_. 3 2 KSR CERM
A L Pull-up in U5110. = —_—
OUT ALL# 6 SMC TPAD RST L oD =
oo B
[Te] |
Ll
Keyboard Connector
518S0752
CRITICAL
C r““‘““‘“‘““‘““‘“‘‘‘“‘“““““““““““““I J4813 C
! | oa 66 65 47 46 43 42 39 34 29 -PP3V3_S4 32 '®)
! | 56 50 44 43 42 41 39 28 25 19 _PP3V42_ G3H | ~
| nB|BY 29
O
| - USB INTEREACES TO MLB ! 29 J
| - SPI1 _HOST TO Z2 ! 73 _WS_KBD1 28 §
| - TRACKPAD PICK BUTTONS I 7 2 WS_KBD2 2715
| - KEYBOARD SCANNER | 730 _WS_KBD3 26
| PLACE_SIDE=BOTTOM | TPAD Butt Di bl a0 _WS_KBD4 25 o
R4804 _ YPASS=U8701.49:50:11 mm | u ons 1sa e a0 _WS_KBD5 24 o
i gy EPSV3 S 15 BYPASS=US7GL A 50 %4“93_35&_587 i | < _BUTTON DISABLE 5 WS_KBD6 23
! ’ | CRITICAL PLACE THESE COMPONENTS CLOSE TO J5800 730 WS_KBD7 22 o
- 1
| 1C4804 1 C4805 C4806 | 01 IE'G THIS ASSUMES THERE®S A PP3V42_G3H PULL UP ON MLB 71 39 wg ﬁggg 2o
! OPF | DMN5LD6VK-7 73 0 =
| '°§ sot-563 | Kh 2130 WS_KBD10 19 5
| S CERM E M X5R 2 xg | — s WS _KBD11 18 J
| “N THE TPAD BUTTONS WILL BE DISABLE R4814 13 WS KBD12 17
| 2[c™™'s WHEN THE LID IS CLOSED o
! ' 113 " » WS_KBD13 DY
| L swe LID LID OPEN => SMC_LID_LC ~ 3.42V » _WS_KBD15 C 1 2 WS KBD14 15
| w0 % gum SMC_PME_S4_WAKE_L = WS_KBD23 4, ! 79 a2 a1 OID—Se e L LID cLOSE => SMc_LID_LC < 0.50v é% " WS KBD15 CAP 14 ©
| S PICKB L WS_KBD22 45+ ! HEae - WS_KBD16_NUM FEDY
| s _BUTTON_DISABLE WS_KBD21 30 71 | = WS KBD17 i e O
| 20 Z2_HOST_INTN WS_KBD20 o~ I RA81S | == R ErTE =10
| s WS LEFT _SHIFT KEY WS_KBD19 39 71 | WS_KBD16N 1 2 e WS KBD19 o o]
| 2 WS _LEFT OPTION_KEY WS_KBD18 30 71 | &éﬁlﬂ/ﬁg T . WS _KBD20 gg
| o|lu|t|o|ald|o|o|o|]|o|wvfs|m ! 402 = WS_KBD21 BO
B w|lov|wv|v|v|b|b|<s|<|<| ||| | 130 WS_KBD22 7 B
I DN EAPDNPR0T VOO | R418K10 T WS _KBD23 q g
|
| . WS_CONTROL_KEY ip2 3 RAERER-"REEERY p2oez ws kBDIZ . [ o oy SUCONOFEL o 1 N}%\/Z WS _KBD ONOFE L 2o
Apo - _NEAR= .5:
| nao Z2 KEY ACT L P2_1 CRITICAL P2_0{4L WS _KBD16N ! CA 1Oi W s WS_LEFT SHIFT KBD 32
| NCx_3P4_7 OMIT P4_6[40 _WS_KBD15 C | -1 WS_LEFT_OPTION_KBD 2 °
o cm>_TPAD_VBUS_EN 4pa"5 u4801 P4_4[3% WS KBD14 4 | gté@ 7o 1o
I HP4_ 55 We KBD13 s 1 20 _WS_CONTROL_KBD o
NCx—P4_3 CY8C24794 P4_2[=8 Wo KBD1 39 71 | &8y
: NOx—8P4_1 WLF-1 P4_0[37 WS KBD12 4 | SN
! 20 _PSOC_MISO 1p3_7 (SYM-VER2) P3_6/36 WS _KBD11l  wn | = ——0O
| 39 PSOC_F_CS L 8p3 5 P3 4/35 WS KBD10 2071 | L rrrosw
| n s _PSOC_MOSI 9P3_3 pP3_2[34 WS_KBD9 s 71 =
| 7 PSOC_SCLK 1dp371 33754426 P3 0[33_WS_KBD wn ! FF14A-30C-R11DL-B-3H
| e Z2_MISO 1ps5 7 P5_6[32__WS_KBD7 w7 !
| nse Z2_CS L 13p5_5 P5_4[{31 _WS_KBD1 371 | —
| nw Z2MOSL  13p5 3 P5:220W3¢ _— |
| 730 Z2_SCLK 14p5 1 o R P5_0[29 WS _KBD3 37 |
| A @B+ 1B NN THSXBW !
| pooo>oo>000000 |
| N BEESNENNNEENE |
| TP_PSOC_SCL WS_KBD4 o n !
| TP_PSOC_SDA WS_KBD5 39 71 !
| TP PSOC P1 3 = WS_KBD6 39 71 !
| TP SCLK P11 TP_1SSP_SDATA P10 |
| 1 SSP SCLK 12C SCL ISSP SDATA/12C SDA |
Al | R4801 Z2_CLKIN __ 4n ! | SRS S A
| 513 USB TPAD P 1/\/\/\/2 s USB TPAD R P TP P7 7 | SYNC MASTER=CHANG J45 SYNC DATE=03/15/201.
| 175bw . (PP3V3_S3 PS0Q) : KEYBOARD/TRACKPAD (1 OF 2)
| P 4802 4 4801 | 1C | PIN NAME CURRENT R_SNS | V_SNS | POWER A Lem
1 1 1
! R428402 1 Coé?:?: 1 ¢ %93 ¢ 7%9 || T™P102 V4 10UA 2.55 KOHM 0.0255 V 0.255E-6 W d} Apple Inc. <SCH NU>
! 7513 _USB_TPAD_N LAAA 22 USB_TPAD_R_N 1z %g Iz v mgv | 80UA 0.204 V 16.32E-6 W
! % 7CERM ERM-X5R 2 X3 3v3 LDO VDD 60MA (MAX) 10 OHM 0.6 v 36E-3 W <E4LABEL>
1720w 201 402 | ° NOTICE OF PROPRIETARY PROPERTY:
I 3@:‘1’ | vout GOMA_(MAX) 0-2 OHM 0.012 v 0.72E-3 W THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
| BYPASSzU5_%@§%% _ m PSOC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W PROPRIETARY. PROPERTY OF APPLE INC. '
| = :%&_22:19:11 mm ! 14MA (MAX) 0.021 v 294E-6 W I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 48 OF 118
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Keyboard Backlight Connector

7 6s _KBDBKLT_RETURNL

7 s _KBDBKLT_RETURN2 T 1g—OC ;

7 ea _PPVOUT_SO_KBDBKLT

516S0899
CRITICAL

J4915
AAO7A-S010-VA1
F—ST—SM12

Oun |

Lo o
NCx210 o
Lo 02xNC

o |w [~

O O

13
q)14

ISYNC MASTER=CHANG J45 SYNC DATE=03/ 1572014
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NOTE: Unused pins have "SMC_Pxx'" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups.
L5001
o7 50 50 44 43 42 0 39 33 19 PPBVA2_G3H 30-OHM-1.7A
1
0402 RANRT
50021 1C5003 |1C5004 |1C5005 |1C5006 oMIT_TABLE WISV T o
11@:: g UF ::g 1UF ::i)hglUF gTQNF 1R5002 U5000 UF
D 850% 2 —Ir2 §3B7CERM 2 OEOECERM 2 OEOECERM —Iz OEOECERM lMZOW LM4FSXAH5BB 2 ggg\;’_xspz
_L 2201 BCA
L (2 OF 2)
= = nesoemmySMC RESET L | 4 6104rsT= SWCLK/TCK 012 SMC TCK w0 m
1 1 1 swp10/Tms| AL SMC_TMS 4250 m
[*€5007 [+¢5008 |1 C5009 S WIEI_EVENT L B11 |pka/RTCCLK  SWO/TDO| ALL SMC_TDO s 50
U5000 2 - = Aand R FTTORT/Y: (S AITEY ToureIo SMCTDI
LM4FSXAH5BB —Ir2 ¥3B7CERM 2 ¥3B7CERM 2 ¥3B7CERM NCxM1ZH1B~
wmson@Ery LPC AD<O> g B18lpcoapo (1 8% AINOO| E2__ o SMC_CPUPKG_VSENSE am P wio NCLAZ o N
wnsongry LPC AD<1> 000 0 g ALSlipcoADL AINOI[ EL g SMC_CPUPKG_ISENSE am 1 «z@j_c_u—..WXOSCO
wnsongEry LPC AD<2> o clalipcoapz OMIT_TABLE AINOZ F2 g NC_SMC_ADC2 am = = NC>———x0sct 03
wmswingry LPC AD<3> 0 oy DIllipcoaps AlNo3[ FL o SMC_DCIN_VSENSE am s SMC EXTAL 612 |osco VOPA
o 1> Cm>_LPC_CLK33M_SNC > H12|LpcocLK AlNOA B3 o SMC_DCIN_ISENSE am - SMC_XTAL 613 |osc1 VREFA D2 .| PP3V3_S5_AVREF_SMC
76 71 50 13 Oy PC_FRAME_L D121 PCOFRAME* AINOS| A3 o SMC_PBUS_VSENSE am « s * VREFA. | DL
2 oy SMC_LRESET L o C13]LPCORESET~ AINOG| B4 g SMC_SSD_ISENSE am s K12 |vear - XW5000
7150 13 LPC_SERIR H13'l| PCOSERIRQ AINO7| A4 SMC_CHGR_BMON__I SENSE a3 s 47 46 45 42 | C3__GND__SMC. Avssl 2 1
7150 12 PM_CLKRUN_L (@D) e CLILPCOCLKRUN* AINOg| BS g SMC_CPU_HI1_1SENSE am « 4 D7 ZNSDA( E3 PLACE._NEAR=US000-AL: 4M
71 50 20 12 [T LPC_PWRDWN_L - FliprcopD* AINO9|_AS SMC_OTHER3V3_HI_1SENSE 43 a5 E6 - o
14 MC_RUNTIME 1_L F1Zipcosci* AIN10|_B6 - SMC_P1V35MEM_I1SENSE am « E8 AL
14 SMC_WAKE_SCI_L - B12 |pks AIN11|_AS - SMC_CPUDDR__ISENSE am e « =) %
< Azl g SMC_LCDPANEL _ISENSE am = = 107 | voo o5
80 71 48 44 a7, SMBUS_SMC_0O_SO_SCL E10 ly2coscL AIN13| C2 - SMC_OTHERS5V_HI1_ISENSE am « 37 E5
00 7 45 aa 7, SMBUS_SMC_0_SO_SDA 013 |1 2c080A Amia[ Bl o NC_SMC_ADC14 am = % o 1C5020 |1C5021
00 a0 aa @y OMBUS_SMC_1 SO SCL _ (OD) M f12c1SCL AINIS| B2 o NC_SMC_ADC15 am « 310 S 0, 01UF —— 1UF
2 2 sarS_SMBUS_SMC_1_SO_SDA N2 1201508 AINIEL G2 gn NC_SMC_ADC16 o - s 2 W w2 %8 v
50 71 42 39 BT SMBUS_SMC_2_S3_SCL (D) gty N8 |y 2c2scL AIN17| G1 - SMC_LCDBKLT_ISENSE am « « PP1V2 S5 SMC VDDC RT1 GND| 5 0201 2
C 80 71 44 39, SMBUS_SMC_2 S3_SDA M8 [y2c2sDA AIN1g| H1 - NC_SMC_ADC18 am « ’ ] =0 36 38 :
e soggry—NC_SMBUS SMC 3 SCL (D) qpugp— L8 [12C3SCL Amnigl H2 o NC_SMC_ADC19 am = 1C5013 |1C5014 |1 C5015 |1 C5016 1c5017M TAGESTIay o ! K13 | | vope J11
80 43, NC_SMBUS_SMC_3_SDA K8 |12c3sDA AIN20|_B7 - SMC_S2_I1SENSE am « a7 1UF . 1UF L 1UF - UF  — UF 06 Kl
s NC_SMB MC_4_ASF_SCL N7 |12cascL A1 A7 o NC_SMC_ADC21 am = 0‘§V Iz 0‘§V T2 &%y T2 &%y o &%,
- NC_SMBUS_SMC_4_ASF_SDA W7 |1 2caspA Amzz[ B8 o SMC_X29_ISENSE am s - —Iz ERU-XSR |2 CERN-XSR |2 CERN-XSR |2 CERN-XSR |2 CERN-XSR L1
s0 71 57 50 4@y OMBUS_SMC 5 G3 SCL (OD) qup—N4f12C5SCL AIN23| AB o SMC_TBT_ISENSE am « «
o0 71 57 56 aaggrySMBUS_SMC 5 G3 SDA ~~ (OD) qpuup—N3|12C55DA
col k2 g CPU_PROCHOT_L ame s =
2 (OO} SMC_FAN_O_CTL - H11 |pve/FANOPWMO co+_K1 SMC_VCCIO_CPU_DIV2 ,,
a0 SMC_FAN_O_TACH - L13 |pM7/FANOTACHO c1-| L2 * SMC_S5_PWRGD_VIN .,
2 (oTm SMC_FAN_1 CTL & CL1 |PK6/FANOPWIL pcs/c1+ L1 - SP1_DESCRIPTOR_OVERRIDE L ooy 19 42
1 SMC_FAN_1_TACH 12 |PK7/FANOTACHL  T3CCP1/PIS/C2| C5 o CPU_CATERR_L 674 l L
s o—SMC_TOPBLK_SWP_L ; G3 |pN2/FANOPWM2  T3CCPO/PJ4/C2+| D5 ; CPU_THRMTRIP_3V3 %42 ! (J?S);:Olo __1 (J?S);:Oll ! (J?S);:Olz
_TP_SMC MPM5_LED CHG 4 D10 /PN3/FANOTACH2 > ég T ég > ég s
SSI0CLK/PA2| M2 - SMC_PM_G2_EN oD 42 61 e T 283 283 T 283
o3 @om—SMC_SYS KBDLED @—-L1 [PNasFANOPWM3 SSIOFSS/PA3| M3 g PM_DSW_PWRGD oD 12 71 70 :
Nc%PNS/FANOTACH3 SSIORX/PAA L4 g SMC_DELAYED PWRGD [T 19 29 30 42 J_
43 NC_SYS_TDM_ONEWIRE 1 |pN6/FANOPWMA SSIOTX/PASI N1 g SMC_PROCHOT oo =
se@Ty—SYS_ONEWIRE =" [PN7/FANOTACH4
a3 NC_HISIDE_ISENSE_OC J4 PH2/FANOPWMS U1RX/B0O|_F11 - SMC_DEBUGPRT_RX_L am e«
s O NC_SMC_ODD_DETECT - J2 |PH3/FANOTACHS uitxspell E1L g SMC_DEBUGPRT_TX_L [OOT> 38 42 75
Toccpo/PBe| F4 - NC_SMC_SYS_LED oD
2@ CPU_PECI_R o= C4 |PECIORX ToccpisPB7 F3 @=p—(OD) NC_SYS _GFEX_THROTTLE_ L D =
2 (0T} SMC_PECI_L - C6 |pPECIOTX
e SSILRX/PFO| MO o SPI_SMC_MISO an>
» om—SMC_BIL_BUTTON_L - M131PPO/1RQ116 SSIITX/PFILND g SP1_SMC_MOS1 oD 5
B a3 SMC_DP_HPD_L - L12 Ipp1/1RQ117 SSIICLK/PF2| L10 g SPI1_SMC_CLK oo
a3 39 3 Iy SMC_PME_S4 WAKE_L -0 |PP2/1RQ118 ss11Fss/pF3{ K10 g SP1_SMC CS L oo 0
43 42 28 20 SMC_PME_S4 DARK_L - J12 |pp3/1RQ119 pFal_L9 - S5_PWRGD am o e
o 42 (OUT} SMC_S4_WAKESRC EN - J13 [pp4/1RQ120 pEs|_K9 - PM_PCH_SYS PWROK Q) 12 18 19 73 76
NC>E2{PPS/1RQ121
NC>28|PP6/1RQ122 WTOCCPO/PGA| KT g SMC_DEBUGPRT EN_L oD 5
71 43 42 30 [Ty SMC_L 1D - K61PP7/1RQ123 WToCCP1/PGS| L7 o,  NC SYS GEX OVERTEMP ~ Amss
s (oum NC_ENET_ASF_GPIO - D4 lpQo/1RQ124 WT2CCPO/PHO| K3 - ALL_SYS PWRGD QY e 10 58 66 71
42 SMS_INT_L - E4 |pQ1/1RQ125 WT2CCP1/PH1| K4 - SMC_THRMTRIP oD +2
57 56 43 42 MC BC_ACOK - FS5 [PQ2/1RQ126
42 G3_POWERON_L - N5 |pQ3/1RQ127 WT3CCPO/PH4| J3 - PM_PWRBTN_L [ouT 12 18 76
71 66 21 12 PM_SLP_S3_L - N6 |pQa/1RQ128 WT3CCP1/PHs| H4 - (o0) PM SYSRST L oo 12 19 71 76
71 68 66 38 34 21 12 PM_SLP_S4 L - K5 Ipg5/1RQ129 WT4ccPO/PHE| H3 o (on)  NC MEM EVENT L aD
o6 12 PM_SLP_S5_L "6 |Po6/1RQ130 WT4CCP1/PH7| G4 g SMC_ADAPTER_EN o 12 42
71 42 0 Imy—SMC_ONOFF_L ; L6 |pQ7/1RQ131 e
T1CCPO/PIOL CO g SMC_00B1_D2R_L am =
71 50 42 SMC_RX_L - L3 Juorx TiccP1/PIll BO o SMC_00B1_R2D L oD =
71 50 42 @U}—SMC_TX_L "L luoTx T2ccPO/PIZ A9 g NC_IR_RX_OUT_RC am -
T2CCP1/PI3| C8 g NC_BDV_BKL_PWM oD+
35 SMC_PWRFAIL_WARN_L P E13 lusBoDM
o 31 qoom}—PM_WLAN_EN ; E12 |ysBoDP WTSCCP1/PM3| HIO PM_BATLOW_L [OOT> 12 %0 43
NOTE: SMS Interrupt can be active high or low, rename net accordingly.
A If SMS interrupt is not used, pull up to SMC rail.
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8 7/ 6 5 4 3 2 1

SMC Reset "‘Button', Supervisor & AVREF Supply

. R5127 SMC12 PECI SUPPORT
$3 _PP3va2 GaH 1 2 PP3V42 G3H SMC_SPVSR
i85 B3 HA R TS d
oo 7 1716w 1 CH127 Uaasesstisiro-m N PPIVO5 SO 141517 1942 62 66 69 71
MESLF 4 _7UF R5100
o 8%, 100K
2 X5R 5% CRITICAL
435 NO STUFF Tr20u 5130  ols
50 44 43 42 41 39 38 35 19 2_G3H 5201 DMN32%2LFB4 =
DFN1006H4-3
Mac Mini: 5V ] SYM_VER_2 |<'-
R C5120: H—
D Mobiles: 3.42V 0.47UF V+ VIN
% T U5110 5
CERM-X38 VREF-3.3V-VDET-3.0V
DFN
s CIm—SHC TPAD RST L 3 MRL* (IPUBN0903049 RESET*S 4 SMC RESET L gy a1 50 57 72 -
MC ONOFF L
71 42 41 39 @—SC ONO MR2* (IPU)CRITICAL V3 S5 AVREF _SMC 41 71 74 58 a1 6CBT CPU_PROCHOT L
SMC_MANUAL RST L 4 |pELAY REFOUT]_8 NECKWADTH=0-1 mm
VOLTAGE=3. 3V
ot GND B
R5101 101 * ~ o
0 ¢ei0l t| cs125 1| |1 c5126
o ow 106 —— 10uF —— —— 0.01UF
10V 206 —— —T— 10%
ME-LF XSR-CERM 2 6.3V 1ov
2 03 0201 XSR 2 2 XSR-CERM -
SILK_PART=SMC_RST 603 0301 R5134
= GND_SMC_AVSS CPU PECI R 1 2 CPU_PECI
PLACE_SIDE=BOTTOM L GND_SMC AVSS a1 4540 a7 = ¢oom /vs\a/{\/ —ceupEaL 614 74
MR1* and MR2* must both be low to cause manual reset. Votracesoy ' 0T o- To SMC 1/M2'9W romsto

Used on mobiles to support SMC reset via keyboard. 201

76 14 (OUT} PM_THRMTRIP L R
NOTE: Internal pull-ups are to VIN, not V+.

Debug Power '‘Buttons'

o SMC ONOFF L OUD 3 4 42 71
omMIT omMIT
C R5116" 'R5115
PLACE_SIDE=TOP 0 O PLACE_SIDE=BOTTOM
% %
1/10W 1/10W
MF-LF MF-LF
603 , 2603
SILK_PART=PWR_BTN SILK_PART=PWR_BTN

71 69 66 62 42 18 17 15 14 _PP1VO5 SO

3 'R5197
M H 100K
SMC Crystal Circuit fry
17200
e
o R5112
%5}3_0 41 SMC_VCCIO CPU DIV2 2 PM_CLK32K SUSCLK R 1A% 2 SMC CLK32K "
o S : /\Mlg e PHACERERTOLI00 TeE 2 56 50 a4 a3 a2 41 39 33 35 19 _PP3V42 G3H
1% CRITICAL 1 ]/MEFUW 71 69 66 57
17200 R5196 201
26 yoll oK 69 69 65 65 a7 46 43 39 39 39 _ PP3V3 54
3.2X2.5MM-SM-1 1/20W
- - -84
SHC EXTAL 12.000MHZ 133'|ID|P3M 10PF-85C 2%‘ e oue 5 oAk L 5160 100k . ,
. 5 7142 a1 39 _SMC_ONOFF L R5170 10K 1 o S% /20w WR 201
X - 41 _G3 POWERON L R5172 10K 1 , 5% 17200 WF 201
MC L1D R5171 100K Sk 1/20M  WF 201
ogpo 35 Lo B coe b S
i 1 71 50 a1
s 2y Y CRITICAL 71 50 41 _SMC RX L R5174 100K , 5w
NPO-COG-CERM NPO-COG-CERM R5175 20K 5% 1720w MF 201
0581 0581 5158 PM_THRMTRIP_B_L 7 o1 o SMC_DEBUGPRT_IX L Re17a : oot
MMBT3904LP-7 i - 7s 41 30 _SMC_DEBUGPRT RX_L 20K 1 2
! DFNI006-3 R5158 11 50 a1 _SMC_TMS R5177 10K . , 5% /20 WF 201
J— 2 1 3-3K, bM THRMTRIP L 71 50 41 _SMC_TDO R5178 10K 1 , o weon W zoi| |
B = /V\%/\/ am ° e 1 50 41 _SMC_TDI R5179 10K , 5 eow W i
= 1/;2':0w 1 s0 a1 _SMC_TCK R5180 10K 1 , o i/zon w201 |
SMC USB CLOCK REQUIRE THESE CRYSTAL VALUES:5,6,8,10,12,16,18,20,24,25 MHZ /5 1 _SMC_BIL BUTTON L R5181 10K 1 5% 1/zom w201 |
57 56 43 41 _SMC_BC ACOK R5187 470K 1 , 5% 17200 w201 |
s _SMC S5 PWRGD VIN R5192 100K 1 p Sv oW Wk 2oi] ]
41 _SMS_INT L R5193 10K 1 , o v W 2ol | |
42 a1 _CPU_THRMTRIP_ 3V3 R5194 100K 1 5 5% 17200 L
41 10 _SP1_DESCRIPTOR OVERRIDE L yosree R5195 10K 3 p 5% oW wF 201
5% 1/20W MF 201

71 so _SMC ROMBOOT

'R5188
1K
5%
17200
W
201
42 a1 _SMC_THRMTRIP R5186 10K
41 30 20 19 _SMC_DELAYED PWRGD R5191 100K
66 61 a1 _SMC PM G2 EN R5198 100K
41 12 _SMC_ADAPTER EN R5185 10K
66 41 _SMC_S4 WAKESRC_EN R5190 100K

1720W

71 34 _PP3V3 WLAN
71 41 3a _WIFL _EVENT L R5189 10K 1 2

A ISYNC MASTER=CHANG J45 SYNC DATE=11/12/201
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57 56 43

43 42 a1

a1 _SMC BC ACOK — _SMC BC ACOK a1 42 43 56 57 43 a1 NC_ENET ASE_GP10O — NC ENET_ASE_GP10
= TAKE_BASESTRUE = WAKE_BASE-TRUE NO_TEST=TRUE
412 _NC HISIDE ISENSE OC — NC HISIDE ISENSE OC a3 43 41 NC_SMC SYS LED — NC SMC SYS LED
—— MAKE_BASE=TRUE NO_TEST=TRUE —— MAKE_BASE=TRUE NO_TEST=TRUE
a1 _SMC_CPUPKG VSENSE — _SMC CPUPKG VSENSE PR 43 a1 _NC MEM EVENT L — NC MEM EVENT L
= TAKE_BASE=TRUE == WAKE_BASETRUE NO_TEST=TRUE
a1 _SMC CPUPKG ISENSE — _SMC CPUPKG ISENSE a1 43 46 43 41 _NC_SMC ODD DETECT NC SMC ODD DETECT
= TAKE_BASE-TRUE WAKE_BASE=TRUE _NO_TEST=TRUE
1 _NC_SMC_ADC2 — NC SMC _ADC2 a3 45 a1 NC_IR_RX_OUT RC — NC IR RX OUT RC
—— MAKE_BASE=TRUE NO_TEST=TRUE —— MAKE_BASE=TRUE NO_TEST=TRUE
41 _SMC_DCIN_VSENSE — SMC DCIN VSENSE P 43 41 _NC_SYS TDM ONEWIRE — NC SYS TDM ONEWIRE
= TAKE_BASE=TRUE == WAKE_BASE=TRUE _NO_TEST=TRUE
41 _SMC_DCIN_ISENSE — SMC DCIN ISENSE a1 43 45 43 a1 NC_SYS GEX_THROTTLE L — NC SYS GEX THROTTLE L
= TAKE_BASE=TRUE == WAKE_BASE=TRUE _NO_TEST=TRUE
a1 _SMC_PBUS VSENSE SMC_PBUS VSENSE a1 43 45 43 a1 _NC_SYS GEX_OVERTEMP — NC SYS GFX OVERTEMP
WAKE_ BASE=TRUE = TIAKE_BASESTRUE NO_TEST=TRUE
a1 _SMC SSD_ISENSE — SMC SSD_ISENSE a1 43 46
TIAKE._BASE=TRUE
41 _SMC_CHGR BMON ISENSE — SMC CHGR BMON ISENSE a1 43 45
= TAKE_BASE-TRUE
41 _SMC CPU HI ISENSE — SMC CPU HI ISENSE a1 43 45
= TAKE_BASE-TRUE
41 _SMC_OTHER3V3 HI ISENSE — SMC OTHER3V3 HI ISENSE a1 43 45
= TAKE_BASE-TRUE
41 _SMC_P1V3SMEM ISENSE SMC_P1V3SMEM ISENSE a1 43 46
WAKE_ BASE=TRUE
41 _SMC_CPUDDR _ISENSE — _SMC_CPUDDR_ISENSE a1 a3 a7
= TIAKE_BASE-TRUE NO_TEST=TRUE
41 _SMC_LCDPANEL ISENSE — SMC LCDPANEL ISENSE a1 a3 a7
= TAKE_BASE-TRUE
41 _SMC_OTHERSV_HI ISENSE — SMC OTHERSV _HI _ISENSE a1 a3 as
—— WAKE_BASE=TRUE NO_TEST=TRUE
1 _NC_SMC ADC14 — NC SMC ADC14 a3
= TIAKE_BASESTRUE NG_TEST=TRUE
41 _NC_SMC_ADC15 — NC_SMC_ADC1! prp.
= TIAKE_BASESTRUE NO_TEST=TRUE
41 _NC_SMC_ADC16 — NC_SMC_ADC16 a1 a3
= TAKE_BASESTRUE  NO_TEST=TRUE
41 _SMC_LCDBKLT ISENSE LCDBKLT ISENSE 41 43 a7
T WAKE_BASE=TRUE
41 _NC_SMC ADC18 — NC SMC ADC18 a1 a3
—— TAKE_BASESTRUE  NO_TEST=TRUE
41 _NC_SMC _ADC19 — NC SMC ADC19 a1 a3
WAKE BASE-TRUE  NO_TEST=TRUE
1 _SMC_S2 ISENSE — SMC S2 ISENSE a1 a3 a7
—— TIAKE_BASESTRUE  NO_TEST=TRUE
41 _NC_SMC_ADC21 — NC SMC ADC21 a a3
—— TIAKE_BASESTRUE  NO_TEST=TRUE
a1 _SMC_X29 ISENSE — SMC X29 ISENSE P
= TAKE_BASE-TRUE
41 _SMC_TBT ISENSE — SMC TBT ISENSE a1 43 as
= TAKE_BASE=TRUE
1 NC _SMBUS SMC 4 ASE SCL — NC SMBUS SMC 4 ASE SCL prp.
WAKE_BASE=TRUE NO_TEST-TRUE
a1 NC_SMBUS SMC 4 ASE SDA — NC SMBUS SMC 4 ASF_SDA 42 a3
= TIAKE_BASE-TRUE NO_TEST=TRUE
a1 _NC_SMBUS SMC 3 SCL — NC SMBUS SMC 3 SCL 41 43 8O
= TIAKE_BASE-TRUE NG_TEST=TRUE
a1 _NC_SMBUS SMC 3 SDA — NC SMBUS SMC 3 SDA 41 43 8O
= TIAKE_BASE-TRUE NG_TEST=TRUE
1 _NC _BDV_BKL PWM — NC BDV BKL PWM a3
= TIAKE_BASESTRUE NO_TEST=TRUE
20 _SMC_PME_S4 DARK L SMC PME_S4 DARK L 20 28 41 42 43
SMC PME_S4 DARK L 20 28 41 42 43

Spare 5S4

IRQ

20 34 39 42 43 46 47 65 66 68
89 70 71

a1 @ﬂC DP _HPD L

Hall Effect pads

APN: 998-3029
OMIT_TABLE

J5250
HALL-SENSOR-MLB-PADS-K99

1 8
NCX=—10 O+—XNC
2 7 PP3V42 G3H R52560., ., .. ..
0 O Oisuzg
31008 g 7SMC LIDR IAANZ o SMC LID 39 41 42 72
4 5 5%
NCX¥—10 O1—XNC /20
1Dgglw C5250
0-001UF

2 50V
X7R-CERM
0402

PART NUMBER

DESCRIPTION REFERENCE DES CRITICAL BOM

OPTION

607-6811 1

SUBASSY ,PCBA HALL EFFECT,K99

J5250 CRITICAL

43 41 39 34 [T)- SMC PME_S4 WAKE L

'R5282
100K

5%
17200
MF

, 201

SMC PME_S4 WAKE L

SMC PME_S4 WAKE L

43 41 39 34

R5283
1K
s [Ty SMC TOPBLK SWP L AN, 2——PCH STRP TOPBLK SWP L gy 12
1300
frd
261
3 a1 30 12 [T PM_BATLOW_ L PM BATLOW L Oy 12 %0 41 43

MAKE_BASE=TRUE

20 34 39 42 43 46 47 65 66 68
8 70 71

0T 34 39 41 43

a3

TTILE
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S 4

2 1

Margin Control

u2201
(Write: Ox30 Read: 0x31)

22 1§ 3 SMBUS_PCH_CLK
&6 03 a2

PCH SMBus '0'" Connections
33 29 20 1 17 98 94 9§ ?3 % PP3V3_S0
BRRIEBREER
i R5300' |'R5301
Lynx Point :% 1K
1100 ’%13\'@ 32184/
(MASTER) 71522 202
aa 22 18 13 SMBUS F’CH CLK
D 76 71 88 63 MAKE_BASE=
aa 22 18 13 SMBUS PCH DATA
% 71 8 &3 MARE_BASE=TRUE
J
VRef DACs
U2200
(Write: Ox98 Read: 0x99)
2 Z§ 3 SMBUS_PCH_CLK =
% 1§ 1} SMBUS_PCH_DATA — HDMI Redriver (on RI0)

J9510 -> U9700
(WRITE: OxCC READ: OxCD)

SMBUS_PCH_CLK

SMBUS_PCH_DATA

22 1§ 3 SMBUS_PCH_DATA

22 44
7176

22 44
7176

SMC "0 SMBus Connections
s R % E Y EE P33 SO .
1 -
SMC R523_%%1 238(35 L&R Fin Stack Temp
u5000 Iﬁé g\él z?lﬁ\g EMC1412-A: U5860
(MASTER) o b5, 462 (Write: 0x98 Read: 0x99)

SMBUS_SMC_O_SO_SCL 3
SMBUS_SMC_0_SO_SDA

a0 as a1 37 SMBUS_SMC_0O_SO_SCL i‘:‘% SMBUS _SM(UZEO SO_SCL.

80 71

a8 2 g3 37 SMBUS_SMC_O_SO SDA 23 SMBUS SMEEO SO_SDA,
1= ——  — ——  — WARE_BASE=IR

37 41|44
a8 71

J4002
ALS
(Write: Ox72 Read: Ox73)

SMBUS_SMC_O_SO_SCL 3
SMBUS_SMC_0_SO_SDA

37 41aa
a8 71 (80

SMC "'5" SMBUS CONNECTIONS
550 50 s 2 1 30 35 35 39 PPBVA2_G3H
1
SMC R523%(|21 R5381 Battery Charger
U5000 1/23@% ?%ZOW 1SL6258 - U7100
(MASTER) 0 2%12 ¥01 (Write: Ox12 Read: 0x13)
57 56 g4 41 SMBUS_SMC 5_G3 SCL = # SMBUS SMC 5_G3_SCu — SMBUS SMC_5_G3 SCL g4 44 g
57 56 a4 a1 SMBUS_SMC_5_G3 SBISAE% SMBUS SMSE5 G3_SD4 — SMBUS_SMC_5_G3_SDA ., 4 s
= _—— —— —  —  — WAKE_BASE=IR — 57 71 86
I I L
Battery
J7050
(Write: Ox16 Read: 0x17)
— SMBUS SMC 5_G3 SCL . g
— SMBUS_SMC_5_G3 SDA . g
L

SMC ™2 SMBUS CONNECTIONS

NOTE: SMC RMT bus remains powered and may be active in S3 state

71 69 68 65 47 46 22 21 20 13 PP3V3_S3

68 63 41

XDP Connectors

J1800 & J1850
C (MASTER)
1 22 18 23 SMBUS_PCH_CLK

LED BACKLIGHT
u7100
(WRITE: Ox58 READ: 0x59)

SMBUS_PCH_CLK

SMBUS_PCH_DATA

13 18
83 o8

13 18
83 68

76 71 68

a2 22 18 13 SMBUS_PCH_DATA

76 71 68

22 44
7176

22 44
717

1
SMC R537191 %?37 Trackpad
U5000 17280 % 3720m Jago1
(MASTER) 200, | %61 (Write: 0x90 Read: Ox91)

2
4 m gy SMBUS_SMC_2_S3_SCL _* 4 s SMBUS_SMC_2_ S3_SCL —
74w gy SMBUS_SMC_2_ S3_SDA —“‘ 3 SMBUS SME 2_S3_SDA —

o~ . — MARE_BASE=TRU —

SMBUS_SMC_2_ S3_SDA

SMC ""4' SMBUS CONNECTIONS
SMC
U5000
(MASTER)
Unused
|
SMC ""3"" SMBUS CONNECTIONS

SMC

u5000
(MASTER)

Unused

access PCH & CPU via PECI.

SMC "1 SMBUS CONNECTIONS
B PCH ""SMLink 0" Connections 2B BEHYELPP3V3 SO
2920 S5 7352 97 %5 95 55 PP3V3_SO
FRRBEHEBER R53601 1R5361
SMC % TR
5
1 U5000 1/23 20W
Lynx Point R583.JQ(I21 R5311 (MASTER) 20 %2 zégl
u1100 aeasi aélsp_l 01 s s SMBUS_SMC 1 SO SCL — s # SVBUS SMC 1 SO_SCL CPU/DDR3/PCH/AIRFLOW TEMP
= S = ARE_BASE=
(MASTER) 4023|2902 00 40 4 s SMBUS_SMC_1_SO_SDA — s 4 5 SMBUS SMC_1_SO_SDA _EMC1414-A: US870
o1 SML_PCH_ O CLK = — WARE_BASE=TRUE (Write: 0x98 Read: 0x99)
G por 0 DATA d — _smB MC_1. L s sl
76 13 = &%
WMAKE_BASE=TRUE | — SMBUS_SMC_1_SO_SDA a3 aaas
L
PCH "SMLink 1" Connections X29 TEMP
81 71 69 67 66 63 55 PP3VY3 SO TMP105: U5823
REEE YRR (WRITE: 0X92 READ: 0X93)
NO STUFF NO STUFF — SMBUS SMC 1 SO _SCL a3 a4 fas
Lynx Point R58322(I21 1R5321 — SMBUS SMC 1 SO SDA 43 4afan
2K g2 R5323
A U1100 1/20W 20W L
(Write: Ox88 Read: Ox89) 205, %61 1/?%%
0201
76 13 SML7 PCHﬂ%U_tCLK 1 ’\/\/\/2
o U PG AT L2
_ I R%/})(éz
NS
SMLink 1 is slave port to 0201

SYNC DATE=117/267201,

ISYNC MASTER=CHANG J45
SMBus Connections
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66 65 12

69 57 56

81 71 69
19 17 15

33 29 20
52 51 49 a8 a7

EDP Current:21.6A

EDP Current:5A

69 62 60 50 58 _PPVIN S5 HS COMPUTING ISNS *

Power Drop across R5400 at EDP becomes 1.21W

71 69 63 57 56 45 30 _PPBUS G3H >

81 71
33 29 20 19 17

s0 61 _PPVIN S5 HS OTHERS5V_ISNS ->

71 69 63 57 56 45 30 _PPBUS G3H N

DC-In Voltage Sense

Enable & Filter

PLACE_NEAR=U5000.F1:5MM
RRAASER et 185, VBRnex of 22-32V

SMC DCIN VSENSE

SMC KEY VDOR
SMC_ADC3

CRITICAL
Q5410
NTUD3169CZ
soT-963
N-CHANNEL 6 DCINVSENS EN L
R5412*
P stp sus L o | ol 100K
o 3 1
\%t. MF-LF
1 02 ,
s DCIN S5 VSENSE
Enables DC-In VSense =
divider when SUS present. R5413!
: 50. 5K
PPDCIN G3H 1SOL 17200
4 201,
P-CHANNEL
R5411*
100K RR4LA| | csa14
Lraow “SN% g == 0.22UF
402 PLACE_NEAR=U5000 | F1:5MM 1/23?! R 6.3v
X5R
PDCINVSENS_EN_L DIV 2015 0201
GND_SMC

COMPUTING High Side Current Sense / Filter

$79595 55 _PP3V3 SO
BERY
, C5401
0.1UF
_-— &
| CERM
2
= fr
R5400 | 95338 R540:
01912 | " ISNS HS COMPUTING N SlIN-  scro ouT |6 HS COMPURING 10UT 1 293K,
ot CRITICAL 1%
1/20W
81 ISNS HS COMPUTING P 4|+ REFL1 VE
0.003 4 1 201
CRITICAL GND 56?‘(409
Gain:50x ~ 216w
MF-LI
2402
= PLACE_NEAR=U5400.6:5MM

OTHERS (5V) High Side Current Sense / Filter

From charger

R5423 PLACE_NEAR=U5000.A4:5MM

CHARGER BMON HIGH SIDE (BATTERY DISCHARGE) CURRENT SENSE & FILTER

1PBR
SMC_ADC7

a1 a3

16%
52 ceRRLACE_NEAR=US000. A4:5MM
0201

GND_SMC AVSS 41 4z a5 46 a7

oDy 4 43

PLACE_NEAR=U5000. F1:5MM

AVSS

41 42 45 a6 47

SMC Key ICOR
SMC_ADC8

PLACE_NEAR=U5000. BS : 5MM
R5403

MC CPU HI 1SENSE
PLACE_NEAR=U5000.B5: 5MM

a1 43

GND_SMC AVSS

41 42 a5 46 47

92 97 98 93 12 _PP3V3 SO
BRRMBMEELE
SMC Key I05R
, C5422
" oauwF SMC_ADC13
m T, cem
VT 2 402
R5420 U5420 RE4 26 ENEARSUS000. A5: SHM
0612-3 % %SNS HS OTHERSV N INA214
yi S AS)iS_HS_OTHERSV 5[in- scro . ouT |8 HS OFHER5V_10UT 1 4-93K, C_OTHERSV_HI ISENSE oD - =
1% CRITICAL PLACE_NEAR=U5000.A5:5MM
0.005 %o, 1sns s OTHERSV P aline REF| L , C5426
CRITICAL 0.22UF
GND 'R5429 2%
N 20K 2 3360
Gain:100x 1/716W
'Y MFELF
40 GND_SMC_AVSS 41 42 4s 46 47
= PLACE_NEAR=U5420.6:5MM

PBUS Vo

Enables PBUS VSense
divider when in SO.

Itage Sense

CRITICAL
Q5400

NTUD3169CZ
SOT-963
N-CHANNEL

Enable & Filter

6 PBUSVSENS EN L

R5402*
100K

66 32 31 [T PM SLP S3 R L

PPBUS G3H

71 69 63 57 56 45 30

1%

17160

MF-LF
a02 ,

3 PBUS SO VSENSE

PBUSVSENS_EN_L_DIV

P-CHANNEL

PLACE_NEAR=U5000.A3:5MM

SMC Key VPOR
R5401° SMC_ADC5
19.1K
i
17200 PLACE, NEAR:USDEO.A3:_5MM
a5, [ RHYEJERARCL §8bgVaRnax oFf 13.98V
SMC PBUS VSENSE oo 1 43
1 PLACE_NEAR=U5000.A3:5MM
RS404 1 C5404
e 3 T 9 220F
1200 208,
i3 2 &2
201, 0201
GND_SMC_AVSS a1 42 45 46 47

OTHERS (3.3V) High Side Current Sense / Filter

81 71 69 67 66 65
194718 14 13 12

33 29 20
52 51 45 48 a7 46 45

55
i1
35

PP3V3 SO

SMC Key I03R

C5431
EDP :5A
Current:5, go_%luF SMC_ADCQ
-
0 o1 _PPVIN S5 HS OTHER3V3 ISNS g i 2 S
o VE
PLACE_NEAR=U5000.A5:5MM
. e | S
m ISNS_HS_OTHER3V3_N
W SE - 5liN- sco ouT |8 HS OFHER3VZ 10UT s
1 CRITICAL
0.005 %, 1sNs Hs OTHER3VE P 4fins REF| 1
CRITICAL
GND 1§§K439
PPBUS G3H - N
71696357 564530 LEBUS OSH gyl Gain:-100x 1ew
L HESLF
40 GND_SMC_AVSS 41 42 4s 46 47
= PLACE_NEAR=U5430.6:5MM

DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U5000.B3:5MM

SMC Key IDOR

EDP Current:4.6A R5441 SMC_ADC4
57 CTFy—CHGR_AWON 145'3Kz SMC DCIN_ISENSE oo o
1/za/f)w PLACE_NEAR=U5000.B3:5MM
< 1 C5441
201 f— %Z%OOPF

10V
2 X7R-CERM
0201

GND_SMC AVSS

a1

42 45 46 a7

ISYNC MASTER=CHANG J45

SYNC DATE=12/21/201

High Side Voltage and Current Sensing
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8 7/ 6 5 4 3 2

NO_XNET_CONNECT ION=TRUE

SENSOR_NONPROD:=Y CPU PKG Load Side Current Sense / Filter

PLACE_NEAR=R7310.3:5MM R5505

5.23K
81 59 E CPUVR_ISNS1_P 1 2

0.5%

1/16W
NE

402 33 20 20 95 13 $2 97 98 93 73 _PP3V3 SO SENSOR_NONPROD: Y

SENSOR_NONBREDAY 48 47 46 45 44 35 PLACE _NEAR=U5550.5:3MM
PLACE_NEAR=R7320.3:5MM R5508 - [

1 C5550
e coovR 1snss B ,5.23K, | NO_XNET_CONNECTION=TRUE g-10P

D SSD CURRENT SENSE Ve

10v
2
SENSOR_NONPROD: Y §4R5CERM

NE
SENSOR_NONPROD:Y 402 SENSOR_NONPROD: Y CRITICAL 1COC
PLACE_NEAR=R7330.3:5MM R5500 R5503 U5550 - SMC_ADC1
5.23K 3.57K -
33 23 29 g‘é ﬁ zg zé zg 3? gz PP3V3 SO 81 59 E CPUVR_ISNS3_P 1 2 810 CPUVR_ISNS P 1 2_ 8@ CPUVR_ISUM R P i S ggﬁ?533DCKG4 R5506
= 0.5 1 V\ 4.53K
Sense Resistor 0.005 Ohm 1 css58 NOXNET_CONNECTION=TRUE. i i 4 cPUVR_1SUM_ToUT 3 > SMC CPUPKG ISENSE oy 4o
. 0.1UF 402 402 / 1%
EDP CURRENT: SA 2o SENSOR_NONPROD: Y sl Y /200 PLACE_NEAR=U5000. E1:5MM
R5504 2 ol PLACE_NEAR=R7310.4:5MM RSSE;O R35§_2<7 ? 201 1 C5501
65 81 59 CPUVR_ISNS1_N 1A 2 CPUVR_ISNS N 1A 281 CPUVR_ISUM_R, PLACE_NEAR=U5000.E1:5MM p— 00-%22UF
& s FRYENY
8g§gg3DCKG4 = 1HDC NO_XNET_CONNECTION=TRUE  0.5% e Y
1, ® S0 R5564 SMC_ADC6 SENSOR_NONPROD: Y e MECLE SENSOR_NONPROD 3 0201
V\ 4 J1SNS_SSD_10UT. L 353 MC SSD 1SENSE SENSOR_|NONPROD: Y R5555 GND_SMC_AVSS 41 a2 a5 46 47
I g {ouD 2 PLACE_NEAR=R7320.4:5MM R5571 1R5554 732K
V/ w SENSOR_NONPROD: Y 1 2
31_ zon CPUVR_ISNS2_N L 3-23K, ZSZK 1% Gain:137.77x
b . v 1 o1 50 (T . : -
. " 1/16w  NO_XNET_CONNECT ION=TRUE
2 . : o1 isns sso R GAIN: 130X o _ | ¢s540 o . NO_XNET_CONNECT ION=TRUE  0.5% i [T e Scale: 29.03A / V
E 0.22UF PLACE_NEAR=U5000.B4: 5MM iew [ ey " Vo 3.3V 95.8A
- R I NE 2 X ut: 3. at -
2300 PLACE_NEAR=U5000.B4:7MM 2 5% PLACE_NEAR=R7330.4:5MM 402 J SENSOR_NONPROD:N &
=y oz01 SENSOR_NONPROD: Y R55§37K2 L R5530
= GND_SMC_AVSS 41 42 as 45 47 o1 59 [TIT)-CPUVR_ISNS3 N 1R 2 5
NO_XNET_CONNECT ION=TRUE CPUVR_IMON 1 2
R5562 R5563 NO_XNET_CONNECTION=TRUE 0% - = 0D A
w TANA 2 N 116w
e VYV o e _connecTion=TRUE 402 s
pois /160 PLACE_NEAR=U5550.4: 7MM
s i o ) !
NO_XNET_CONNECTION-TRUE 402 Individual Sense R is 0.75mOhm
£ EDP: 95A TDP :45A

(Effective Sense R is 0.25mOhm due to summing of the 3 phases)
TBT Router CURRENT SENSE

71 69 68 65 47 44 22 21 20 13 _PP3V3 S3

68 66 65 47 46 43 42 39 34 20 _PP3V3 S4
7170 8

DDR3 1.35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
1 cB551 0.1UF
v
0.1UF 2
EEHELRBATIOR. 9:0A° O 5 Ao
R5551 f eop cummenTz6n IMOC
os 65 & 3.65K U5560 =
%4 __PP3V3 sS4 - s ISNS TBT P 1 2 asus TeT R P meses ez PPIV35 S3 0000 g R5573 SMC_ADC10
FEF ] - US500 5 OPA333DCKG4
76 83 85 CRITICAL 1% = IHSC 7.32K 1y R5577
1l 3 1720w N 5 OPA333DCKG4 SMC ADC23 L 2o ISNS1V35 MEM R P | v 700 4.53K
R35051§03 261 + Vi S670-5 R5502 - R505%g3 1|3 4 ISNS 1v35 MEM P | 1 4 ISENSE_P1V35MEM 10UT 1A’ 2 SMC_P1V3SMEM ISENSE a3
'1/%% \ 4 ISNS TBT 10UT AR 5 SMC IBT ISENSE _mmry a1 43 CRITICAL - 3 V. A
fiid v f - CE_NEAR=US000.B6:5
1206-1 2 R5552 = \/7/ o PLACE_NEAR=US000 . A8 5MM i o ISNS_1V35 MEM_N i & cs577 "
3.65K 2 GAIN: 274X b 15500 “Q ooz 2l 4 PLACE_NEAR=U5000.B6: 7mm 0.22UF
29 28 PP3V3 S4 TBT - g1 ISNS TBT N 1A7 2 __1SNS TBT R N - - 20%
B3 o= PV VEM o GAIN:136.6X 5
1w PLACE_NEAR=U5000.A8:5MM TR 2 3 i ) 0201
e 1 402 5;5575 R515M76 = GND_SMC AVSS 41 42 45 46 47
N = GND_SMC AVSS 41 42 as 46 47 % 1 2
R5553 R5501 rdes 15
Y] M 402 /160
1% 1 2 2 ME-LF
402
’\%éZOW 1% Gain: 182x
5201 17200 £
Er = NO_XNET_CONNECT ION=TRUE
NO_XNET_CONNECT ION=TRUE
CPU Vcore Voltage Sense / Filter
SMC_ADCO
XW5520 -
: ey
71 69 59 10 5 6 _PPVCC_SO_CPU 1 582 CPUVSENSE IN IANA 2 SMC_CPUPKG VSENSE gy, 41 4
PLACE_NEAR=R7310.2:5 MM Vl;gw PLACE_NEAR=U5000.E2: 5MM
e + C5520
PLACE_NEAR=U5000.E2:7MM p— SD;ZZUF —
2 G
0201
GND_SMC AVSS 41 42 45 46 a7

SYNC_DATE=03/15/201
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X29 AIRPORT CURRENT SENSE
69 68 66 65 46 43 42 30 3 20 _PP3V3_S4
n SENSOR_NONPROD:Y
S Resist 0.005 Ohi ! C5630
5P Current: 1.06A " QLY
2 EERM-XSR
SENSOR_NONPROD_R ~ R5630 . i 6561 D
D » _PP3V3 WLAN NC_ISNS_AIRPORT 3% 2 SENSORNONRRY R p SENSOR_NONAROD:Y 1APC
1% U5630 SENSOR_NONPROD:Y
s OPA333DCKGZ SMC_ADC22
M 11+ Y SC70-5 R5634
- 4 ISyS_AIRPORT I10UT ‘A-23% Sug x29_ ISENSE oD - o
1%
R5631 3l Vv b SENSOR_NONPROD:Y
2
w“ NC_IENS AIRPORTN%AQOA 2« ISNS_AIRPORT R_N ot 165631
1% SENSOR_NONPROD|: Y GAIN: 383X PLACE_NEAR=US000-B8:7MM 2@5PLACE7NEAR:U5000.BE:7MM
by 381
R5632 R5633 =
BIOR RO 7 v GND_SMC_AVSS s s s 1o LCD PANEL CURRENT SENSE
45 %" SENSOR_NONPROD:Y oW REEET _PP3VE SO .
> 1 e 52 51 49 48 47 46 45 44 35 J_l ég%? _NONPROD:Y
SENSORNONBROBLY GIvE
— T 20%
2 fo
o SENSOR_NONPROB:Y
n - SENSOR_NONPROD: Y 1LDC
EDP CURRENT: 1.0A Us670 PLACE_NEAR=US000.C1: 7MM SMC_ADC12
INA214 R45937;gl
o o ISNS_LCD_PANEL N s|in- ' Sc76  our |6 LCD PANEL 1OUT f e
o I SNS_LCD_PANEL_P i+ REF 1
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION C
C 11750008 7 RES,MTL FILM,100K,5,1/20W,0201,SMD,LF SENSOR_NONPROD: N i‘D
95,22UF
GAIN: 100X Py
KBR,  ruace nemmeusooo.crimm
CPU DDR CURRENT SENSE . .. ., Ppavs s3 NONPROD- Y
) GBpags overoo: :
05 UF
i SENSOR_NONPROD: Y SENSOR_NONPHESH - v LCD BKLT Current Sense
EDP CURRENT: 4.2A ﬁ5§§1 s SENSOR_NONPROD:Y 1C3C o 7o 67 e 052 PP3V3 SO
3. OPA333DCKG4 eron SMC_ADC11 LR EREEEE
o om—LSNS_CPUDDR_P T % o 1Sys cPU DDR R P 1], vs scros R5g85 — J_1C5602
x 4_ISNg 523K s —— 0, UFSENSOR_NONPROD: Y
26 Vv SENSOR_NONPROD:Y 2 gy |
3 z
R5682 ’L_ P 681 “ EOZ SENSOR_NONPROD: Y
o com>_ | SNS_CPUDDR_N ScASK L isMs cpu DRR R EDP Current: 0.75A * PLACE NEARZUS000. G1=71M I1BLC
15 2 kem U5601 R5§01 SMC_ADC17
i oL MC_AVSS s 12 15 40 17 o ISNS_LCDBKLT N __s|in- "% our [e LeDBKLT 1ouT 2% R%% . suc_ICDBKIT ISENSE gy o =
SENSOR_NONPROD:Y _NON%@% SONPROD - Y 2
M S o o [ ISNS_LCDBKLT P 4. REFLL "
= 2 SENSOR_NONPROD: Y
4 e 1C5601°
)i N GAIN: 100X _96%22UF
= SENSOR_NONPROD:Y Tz & PLACE_NEAR=US000.G1:5HM
B 0201 B
GND_SMC_AVSS ., 42 a5 a0 or
S2 CAMERA CONTROLLER CURRENT SENSE
R5676 )
1746 41 32 21 20 13 _PP3V! 1n P 252 PWR:S3
zann oY
MF-LF 1/16W 402
— R5677 ) —
$uRnEE g _PP3V3 SO - 1nn 232 PWR:SO
TeERass D 60 60 65 47 45 44 22 21 20 13 PP3V3_S3
MF-LF 1/16W 402 71
_NONPROD: Y
PP3V3_S3RSO_CAMERA_R 1 9%1&9UF
] =0_SMM 7
YN NEERSHADTH=0- 2 2 b
e R5670 G586y R NEED KEY FOR THIS SENSOR
NG ISNS Sop  13.01K SENSQR_MONBRQD:Y  SENSOR_NONFROD:Y
= uUs5600 SENSOR_NONPROD:Y
CRITICAL 1% OPA333DCKGZ PLACE_NEAR=US000. HL:7Hl 1CMC
i S N S R5674 SMC_ADC20
A XW5675 [ SENSOR_NONPROD_R VI 4 ISNS_s2 ouT 493K MC_S2_ISENSE oo - A
R 900 3| v ;Z SENSOR_NONPROD: Y =
2
o s 1 PPBV3_S3RSO_CAMER NC_ISNS_S2N 15 0xK o 1SNS_S2_R_N 201 _* 65600 Debug Sensors
%" SENSOR_NONPRODJ: Y CAIN: 332X R ?9;% - ST
36 6361 @ Apple Inc. <SCH_NUM> D
Sense Resistor 0.010 Ohm . ®
. R5672|* R5673= <E4LABEL>
EDP Current: 820mA SENSOR NONPROD:Y g%ﬂ/v 1 1% 5 NOXNET_coMECTION=TRU L_GND_SMC_AVSS 4 1z 45 10 o NOTICE OF PROPRIETARY PROPERTY:
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3

FIN STACK/RIGHT FIN

STACK

1C585
g§ 1UF R5851 1R5852
2§ cer 10 10K
aepl Tapy
1 25 2402

4 FINTHMSNS_THM_L

R548750
1m0 BRI NEE _PP3V3 SO 1 2 PP3V3 SO FINTHMSNS R
BRRBEEHRERLR i
1 A %ETAEEKW‘%DTH_
WESEF
40.
CRITICAL «
VDD
uU5860
EMC1412-A
TQFN
s FINTHMSNS D _P 2 |pP THERM*/ADDR|
3
CRITICAL3 NOixNETicONNECTION:TRUEz ON ALERT*|
1 7
5803 1 - SMDATA
BCB4%BMXXH 0. OOZZLQF e 8 Jsmcik .
SOT732-3 CERN 2 GND_PAD
2 202
o FINTHMSNS D_N o

RIGHT FIN STACK TEMPERATURE

Placement note:

PLACE_NEAR=U5860.2:5mm
PLACE_NEAR=U5860.3:5mm

0 71' a4 a1 37, MB M DA
PLACE Q5803 ON BOTTOM SIDE NEAR RIGHT FIN STACK™ ™ srqer-—SMBUS_SMC_0_S0_S

Write Address: 0x98
Read Address: 0x99

6 FINTHMSNS_ALERT_ L

|
, Placement note:

PLACE U5860 ON TOP SIDE
! CLOSE TO THE LEFT FIN STACK

TBT DIE

THSP

PLACE_SIDE=TOP

NOSTUFF
R5820
e
16W
MESLF
DDR3 PROXIMITY/CPU PROXIMITY/PCH PROXIMITY/Z/AIRFLOW PROXIMITY PLACE_NEAR=U2800.AC6 :2mm 272
1552 s TBT _THERMD_N
R5870 XW§M820
ey BBURED PP3V3_SO 1 2 _PP3V3_SO CPUrbMSNS R
BB e
&2}“%&{ MéﬁTﬁégEWIﬂn 8 5 _Ii C51U'7: X . Use GND pin Bl on U2800 for N leg
402 1 5 R5871 R5872
TMOP  DDR3 PROXIMITY TEMPERATURE USéU7O —‘I? §4B5CERM 11%% %291@
o DDR3THMSNS D1_P EMCI414-A-AIA == ﬂﬂézbgz quoid‘!l
- B DFN
CRITICAL 3 Etﬁggjﬂgﬁg;ﬂgggﬁﬁﬂ 2} oP1 THER=/ADDR| T CPUTHMSNS THM_ L
C58711 3| ont ALERT*, 8 CPUTHMSNS ALERT L
5806 L 0.0022yF ——
BC846BMXXH LQ -1 4|op2/DN3 smpaTAl_© _SMBUS_SMC_1_SO_SDA a1 a4 a8 80
0T732-3 NO_XNET_CONNECTION=TRUE CERM 2
2 402 _SIpn2/DP3 smcLk | 10 SMBUS SMC_1_SO_SCL 41 44 48 80
sn DDR3THMSNS _D1_N GND THRM_PAD
6 11

TaOP  AIRFLOW PROXIMITY TEMPERATURE
CRITICAL

s CPUTHMSNS_D2_P

5802
BCBARRYLY
1

CR I T I CAL 3 NOi)(NET*CONNECTION TRUE
% 1 0. 0022
BC846BMXXH LQ
SOT732-3 chRY
2

ss CPUTHMSNS_D2_N

TCOP

Placement note:

CPU PROXIMITY

[

|
IPIacement note:

PLACE Q5802 ON TOP SIDE
' CLOSE TO BOARD EDGE

TPOP PCH PROXIMITY TEMPERATURE
PEAGE-NEAR=URE78-4:8M0

Placement note: '
PLACE Q5804 ON TOP SIDE UNDER PCH

X29 PROXIMITY

81 71 69 67 66 65 55
33 29 29 19 47 15 14 13 13 11 BR3V3 SO
a9 a8 a7

PLACE_NEAR=J3501:5MM
PLACE_SIDE=BOTTOM

Cl
TWOP E
u5823
TMP105
icsp-6
80 48 44 41@ MBUS SMC 1 SO SDA Al DA AO|
CRITICAL
80 48 44 41@ MBUS SMC 1 SO SCL Bl L ALERT]
GNDS WRITE ADDRESS: 0X92
A2 READ ADDRESS: 0X93

IPIacement note: '
PLACE U5823 ON BOTTOM NEAR X29 CONN ,

Write Address: 0x98
Read Address: 0x99

PLACE U5870 ON TOP SIDE UNDER CPU

TEMPERATURE

ISYNC MASTER=CHANG J45

SYNC DATE=117/267201,

Thermal

Sensors
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o5 63 62 59 58 50 49 37 19 18 PPDV_SO

Left Fan

71 76 9 &6

mpgp B ENEEN PP3V3_S0O

51 49 a8 a7

a @ﬂc FAN_O_TACH

70 20 PP3V3_S3_FAN_CTL

w0 BHEUBEBEN PP3V3_S0O

R6051*
100K
1/2

A,

6060
MN5LOBVK-7

n FAN_LT_ PWM

CRITICAL
J6050
FF14A-5C-R11DL-B-3H
F-RT-SM

NCx—-0)

o D SMC_FAN_O_CTL

S

R6071
0

1 2

50
1/716W
MF-LF

NOSTUFF

d) [eNeNeNe]

T(nbwm»—-

NC

Nex—QO

= 51850769

65 63 62 59 58 50 49 37 19 13 _PPSV_S0O

Right Fan

71 70 69

69 67 66 63 55 PP3V3 SO

71
33 29 20 18 17 92 92 98 §3 i
§2 81 49 8 a7 a6 45 a4

a @ﬂc FAN_1_TACH

70 20 PP3V3_S3_FAN_CTL

w2920 17 255 S PP3V3_SO

52 51 49 48 47 46 45 44 35

. 06068
_\\\\MN5L06VK—7
G SOT-563

Tole < FAN RT _PWM

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

NS2NQ)

50
1/716W
MF-LF

402

NOSTUFF

= 51850769

SYNC DATE=10/31/201! /\

ISYNC MASTER=J15 M}B
13

Fan Connectors
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SPI1

Bus Series Termination

LPC+SPI

Connector

CRITICAL
LPCPLUS_CONN:YES

J6100
DF40C-30DP-0.4V
M-ST-SM

SPI_ALT_MISO ¢ » 57 50 44 43 42 41 30 39 35 19 PP3VA42_G3H A~ 32
PLACE_NEAR=16100.9:5mm SPI_ALT_MOSI & » 66 65 63 62 59 55 49 37 19 18 PP5V_SO ~
PLACE_NEAR=J6100)|. 11 : 5mm PLACE_NEAR=16100_12:5mm SP1_ALT CLK & 7 1o o2 - SP1_ALT_MISO 50 71
PLACE_NEAR=16100.14:5mn SPI_ALT_CS 50 71 76 71 19 TNy LPC_CLK33M_LPCPLUS - 316 o - LPC_FRAME_L Q) @ 776
LpcpLus rives | LpceLus mives | LpceLus mives | LceLus mves 7 7 a1 ncgry LPC_AD<0> -— S5 016 | qugp SPIROM USE MLB &y uison
1R6128 ['R6127 |'R6126 |'R6125 10 of2
0 o 0 0 76 71 41 13¢gry—LPC_AD<2> -— o & oo | PM_CLKRUN_L wan
P Siae e S jhe 7o 7o gy LPC_AD<1> | ool | o [ SPTALT CIK__emen
2402 2402 2402 2402 76 71 a1 13¢@ryLPC_AD<3> — 13l 5 o4 - SPIALT CS L Amwon
50 o SP1_ALT_MOSI 1500 01 | qugp | LPC SERIRQ D an
7 1a¢gryLPCPLUS GP10 — 17| § oli8 | LPCPWRDWN L mczomn
76 71 20 LPCPLUS_RESET_L - 1965 0 20 - SMC_TD1 OOy o1 42 7
7 m SMC_TDO - 2] § olz2 | SMC_TCK oD @ 4 7
n _IP_SMC_TRST L - 23l 5 o422 - SMC_RESET_L a1 42 57 71
» IP_SMC_MD1 - 25| ) o |26 | SMC_ROMBOOT 2n
7 a2y SMC_TX_L - 271 § o128 - SMC_RX_L oD o 42 1
29 5 o f%0 - SMC_TMS oD o 42
383 M\ 34
U
PLACE_NEAR=U1100.AJ7:5mm RG110 R6120
0 33
76 1 Pl R L 2 76 SP1 L 2 Pl_MLB |
s 13 T S CSO 1,\9/%\/ S CSO 1 % S CS 51651039
1276w 1/16W PLACE| NEAR=R6125.2:5mm =
PLACE_NEAR=U1100.AJ11:5mm R6%11 Vaos" R63:|321 Vaos"
7 13 (T SPI_CLK_R 1 2 6« SP1_CLK 1 2 SPI_MLB_CLK 50
% %
16 16\ PLACE_NEAR=R§126[ 2:5mm
PLACE_NEAR=U1100.AH1:5mm R6a-12 &4265&{ R63]é22 &4265&{
76 13CET SP1_MOSI_R 1 2 = SP1_MOSI 1 2 SPI_MLB_MOSI
(SP1_10<0>) 216 WF: This |termination is T5W PLACE NEARSR6127.2:5
&465&{ wrrond for dual/quad-10. RG123 ﬂﬂ465¥¥ —NEARS -emm
- SP1_MISO 1233 2 SPI_MLB_MISO
(SPI1_10<1>) SP1 :QUAD_IO&@“%W PLACE_NEAR=U6100.2:5mm
R61130 oz
5CED SP1_10<2> 1 5 2 SPIROM_WP_L 50
SPI:-QUAD_IQ &~ PLACE_NEAR=R6101.2:5mm
R61]531 Mho5"
3D SPI_10<3> 1 /w% 2 PV ——— SPIROM_HOLD_L s
1/716W ! = -&:omm
WGih" SP1 ROM
69 66 65 64 17 15 14 13 12 1 _PP3V3_SUS
SPI1:DUAL_I10
R6101* © 1C6100
3-%& VDD —:g. UF
1
W35, U6100 Iz EQM
64MBIT
MC12 PI PPORT w _SPI_MLB_CLK 6 | SCK sorc Si|s SPI_MLB_MOSI
SMC12 SPT SUPPO S S
- — s SP1_MLB CS_L 1 =
R6%02 . SPIROM WP L 32 wp~ CRITICAL SO| 2 SP1_MLB_MISO
R6103 750 1 oy SPIROM_USE_MLB 1 2 ss SPIROM_HOLD_L 7J HOLD*
“ PI_SMC M1 R
p—=P1_SNE_MISO VYV NOTE: If HOLD* is asserted 3/t NOTE: Not all ROM APNs currently VSS
R6104 /20w ROM will ignore SPI cycles 402 used support quad-10. Also not ¥
SP1 SMC MOSI 1 B 201 in normal and dual-10 modes. compatible with Matt card ROM
0D AY override. Quad-10 support is
17200 R6100 for experimentation only.
o O SP1_SMC_CLK 0201 1 2 =
5%
Reg24
o my—SPI_SMC CS L 1 2
Y
MF

0201

SYNC DATE=10/31/201!

ISYNC MASTER=J15 M_LB
13
SP

ROM / LPC+SPI
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AUDIO CODEC, ANALOG BLOCKS

APPLE P/N 35354080 CRITICAL
L6201
120-0OHM-25%-1.3A
PP3V3_S0_AUDIO_ANALOG _ 1(YYY L2 PP3V3_S0 sseserea el o
= UERidsunesa
M$N*hégg‘w!§ﬂ4 Ea] 0402
&P4V5 _AUDIO :ﬁALO_Gg- CR 71 CAL
BYPASS=U620T. A2 TI0 5 mm ot ngl]f,lé B 1 (J?OGUZF 3 D
D €6218 C6216 * .|* ce217 g =1
0.1UF 0.1UF 10UF X7R-CERM 2 2 X5R-CERM
i iV 20% 0402 0402-1
can-cimy 2 can-cimy 2 2y
0402 0402 0805-LLP-1 GND_AUDIO_CODEC 51 55
CRITICAL | : GND_AUDIO_CODEC 51 55
CRIT, BYPASS=U6201.N13:M11:5 mm
C6219 Ce3s |, C6212
15UF 10UF —— ~ o) O L
— BYPASS=U6201.A1:A2:5 MM
s5 51 __GND_AUDIO CODEC 1 H 2 o pgg@ﬂ g 2 2| ¢ 0'1985 SS=U620 5
0805-LLP-1 - 16V
20% BYPASS=U6201]-H12:H13:5 mm N XTR-CERY
X5R | < |
0402 MIN_LINE_WIDTH=0. 20MM < > < GND_AUDIO_CODEC s; s
BYPASS=U6201.A8:B10:5 mm CODEC FLYP MINZNECK_WIDTH=0_07MM > >
SAEeE N_LINE J71DTH=0_20M L__VREF pAc  H13 | \Rrer pac HPOUT_L| A12 MIN_| INE_WIDTH=0 3MM MIN_NECK_WIDTH=0_Q7MM AUD_HP PORT L foomy s
CRITICAL {'NECK W71 DTH=0. 674 WIN_LINE WIDTH=0~ 2R - - A3 A — = - = AUD HP PORT R
C62221 MINNECKIOTH-00MM \pp pyy 1y ALL |y pyiT- U6201 HPOUT_R| MIN_I INE_WIDTH=0 . 3MM MIN_NECK_WIDTH=0_Q7MM oD 55 7
Uﬁ 28 | cLye CS4208-CRZR Sense_a1| C11 AUD TIPDET 1 am = ]
&y VFBGA 2| D12 AUD_TIPDET 2 am
o8 2 CODEC FLYN B10 | iy ANALDG SENSE_A =
WIN_LINE WiDTH=0- 20N Bi1 c13
MIN-NECK WIDTH=0_ 07N FLYN SYM 1 OF 2 H MIN_LINE WIDTHZ0 Suy WIN_ NECK_WIDTH=Q O7u AUD_US HS GND am s
v o1 __GND AUDIO_CODEC N1O || pnerN Lo Hs4| gg WIN L INE_WIDTHSQ S WIN_ NECK_WIDTHSQ O7u AUD_CH HS GND s
10 | iNeIN L Hs3_Rer B3 WIN L INE_WIDTHEQ AWM MIN_NECK_WIDTH=Q Q7u AUD_HP_PORT REFUS ) 55
_L- Bl N - AUD_HP_PORT REFCH
TP AUD CODEC MICBIASL L W |, pner HS:EF:EF v MIN_UINE WIDTHEO0 auy win gréz.gzn oz am s
+ + 81
TP_AUD CODEC MICBIASL R MO [ INEIN_R- HSIN-| M6 51 CODEC HS MIC N 1UF MIN_LINE_WIDTH=
)z MIN_NECK WIDTH Hs MIC P
L8 I 54 81
TP_AUD CODEC MICBIAS2 L TMICBIASL L C6225
MICBIASL_R Sense pi| ELL 1%% 402 1UF i Line wioTH=0.3um
| - el en Bee WP mpcmemegm, o
TP_AUD CODEC MICBIAS2 R MICBIASZ_L SENSE_B2] 1| <am
L | B2 = GND_AUDIO_CODEC s1s5 oy C
(: MICBIAS2_R SENSE_C| 1%
N8 SENSE_p| L3 | B8
s5 51 __GND_AUDIO_CODEC MICINL_L+ — 402 AUD_TYPEDET oD 55 7
M8 Imicing_L- LINEOUT1_L+ E12 NC_AUD LO1 LP
E13
LINEOUT1_L - NC AUD LO1 LN
N7 lvicing_R+ ouTL_
M7 |micing_R- LiNeouT1_R+ _F11 NC AUD LO1 RP
F12
LINEOUT1_R| NC AUD LO1 RN
C6226 NS |yicing L+ !
9, 1UF M5 lvicinz_L- LineouT2_ L+ F13 AUD LO2 L P OUD |1 spKR AMP. SIG. SOURCE
16V LiNeouT2_L-| 611 AUD LO2 L N 55 o1 - - -
X5R-CERM N4 Ivicinz_Rr+ - oo
0301 |
ND_AUDI DE 1|]2 DEC_MICIN2 M4 _ G12 AUD LO2 R P
ss 51 __GND_AUDIO CODEC | [ .2__copEc mic MICINZ_R CINEQUT2_ Rl J0_LO > 00D " RT. SPKR AMP. SIG. SOURCE
AUD_HSBIAS IN, L12 |ispiAs_IN LENEOUT2_R- AUD LO2 R N oD =2 o
AUD_HSBIAS L13 lyse1AS LINEOUTS_L+ H11 AUD_LO3 L P oD 55 o
R6206 AUD_HSBIAS REF V13 |uspias_REF LINEOUT3_ -] J11 AUD LO3 L N oD = LFT SUBWOOFER AMP. SIG. SOURCE s
>°571] N11
; K, HSBIAS_FILT LiNEOUTS_R#| 912 AUD LO3 R P 53 81
Y LINEOUT3 R 913 AUD LO3 R N eng RT. SUBWOOFER AMP. SIG. SOURCE
- oo 55 o
1/20wW |
MF
201 LINEOUT4_L+ K11 NC AUD LO4 LP
6220 LINEOUT4_L-| K12 NC AUD LO4 LN
1UF LINEOUT4_R+| K13 NC AUD LO4 RP
1 I I 2 LINEOUT4_R-| 11 NC AUD LO4 RN
1% veom[ M12_ cobec vcom
38 1C6221 coo o 2 VREF_ADCI N2 cODEC VREE ADC
2 »
—— 4 _7UF ooogo zzz z O
780 56606 2aa @ 2
2 — << << o CRITIL, CRITICAL
B [* e 22t 2 SESth |, | oy B
AUD_HSBIAS FILT| “lo|ofo] olrw|of o] « 1UF-100HM—— —— 10UF
A ]H O | - < 20% — T 20%
= Jf < o| o 25v 2 1
TANT TANT-PoLY
0603-LLP 0805-LLP-1
GND_AUDIO CODEC _ 53 s5
_—
PLACE XW6201 NEAR 5V SOURCE
L6200 MIN_LINE ~20MM ~20MM
XW6201 FERR_22-O e 5 A h. 065_0HM ML 2o U6200 H 2o
S VOLTAGE TPET1745 VOLTAGE=Z.
71 69 68 67 66 65 61 38 _PPSV_S4 6 B_w PP5V_S4 AUDIO_XW 1 2 4V5_REG_IN S1IN SN aUTH PP4V5_AUDIO_ANALOG 51
W W IDTH=0. 60
MINﬁNECEiwlDTH:OVZDMM 0201 CRITICAL
VOLTAGE=5V R2622(K)O 4V5 REG EN 4|eN NR/FB|3_4V5 NR
33 20 20 1 17 98 94 93 3 11 _PP3V3 SO LAAN 2 s
BRWBERENSN
A R6207 NOSTUFF s GND CRITICAL CRITICAL A
e 3 C6202 * 1 C6203
22K = = €
. PM SLP S3 BUE L A7 2 2 1 C6200 \ c6201 XW6200 6o61F L L %S%OUF [ ASTER=I0E 78 SYNC_DATE=077307201
5% —— 1UF v 25V, , LoV -
~ T B 1502 X5R-gERY sgBrcER AUDIO:-:CODEC, ANALOG
e KoR-CERM X5R P————
o402 e £
ND_AUDI DE <SCH NUM>
e d} Apple Inc. =
®
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5

19 17 15 13 12 1 PP1VS SO

1

L6300
FERR-22-OHM-1A-0.065-0HM

2

PP1V5 SO _AUDIO DIG

1
71 63 68 66 64

0201

52 51 45 a8 47 46 45 42 35

C6300

4_7UF -

20% 10%

N f1%
X5R-1 2 2 X7R-CERM

81 71 69 67 66 65 55
33 29 20 19 17 15 14 13 12 13 PP3V3 SO

AUDIO CODEC, DIGITAL BLOCKS

APPLE P/N 35354080

MIN UINE WIDTH=0_6 Wi
MIN_NECK_WIDTH=0.07MM
VOLTAGE=1.5V

BY¥PASS=U6201.32:J1:5 mm

65 66 67 69 71 81

o . . PP3V3 SO 93929293 13 37 10 20 29 33
R EBRBR
BYPASS=U6201.E1:F1:5 mm
BYPASS=U62Q1.G1:F1:
1C6302 SS=U6 ¢ 5 "bypASS=U6201.K1:K3:5| mm o . PP3V3 SO
9, 1UF 1 C6303 (! C6304 C6305 |*
5 16V 0.1UF —— 0.1UF 10Ul
saoe " 5 T, % i
2 Cimu-xsr 2 Cimu-xsr xsr-cery| 2 PASS=U6201.A7:E3:5 mm
0201 0201 0402-1 C6306 1 1 C6307
= 10U 0.1UF
i 8%
Xsr-cerlf 2 2 Crm-xsr
o1

65 66 67 69 71 81
17 12 75 72 15 17 19 20 29 33
35 43 25 46 47 a6 49 51 52 55

‘R6324
100K 1 I =T T 1 ) =
zom R6325 B e B ]
MF 100K g % % [ g
220 20 (I
B S5 g
L201
RE323 = 7)-GR100_SPKR_SHUTOOWN H3 lgp1oo SPDIF_IN R6%30
1 PD_CS4208 GP101 H2 lgpio1 U6201 SPDIF_OUT| 62 €S4208 SPDIE_OUT L AN\ 2 SPDIE_OUT JACK oD
H1
v g S lorion Ao o wic soag N8
N%%TUFF” T OPENUS % (:PIO4 VFBGA pmic_scLo| N2 NC_DMIC_CLKO 402
s (U} 5 DIGITAL
160%% DFET_OPENCH C7 lsp1os SYM 2 OF 2 DMIC_SDA1| N1
M1
A \ oD s NC_CS4208 GPOO 9 [spoo DMIC_SCL1 NC DMIC CLK1
A1 17200 NC_CS4208_GPO1 B9 [sPo1 pDMIC_SDA2| M2
= L1 NC DMIC CLK2
ot 76 52 11 (TR HDA_BIT_CLK F2 BCLK DMIC_SCL2
76 52 11 CTy—HDA_SYNC E2 lsync pMIC_SDA3| K2 DMIC_SDA3 Qams: ss 7
R6331 76 52 CS4208 HDA_SDOUTO_R D1 |spio pmic_scL3| L2
75 11 (ogm—HDA_SDINO NV [ _TP csaz08 HDA sbouT1 C1 |spi1 R673;32
B D2 |spoo Nc| F6 DMIC CLK3 R IANN2 DMIC CLK3 ooy 5 7
6 52 11 HDA_SDOUT 201 | €2 Ispo1 NeL EL 116w
o C3 |spo2 NCl_F8 e
76 11 [Ty HDA RST L Bl Ispo3 Nc|_G6
C D3OR5T* nel 67
AS_IMCLK_A el o8
NC CS4208 MCLKA I B2 lsoLk Nc) H6
NC_CS4208_SCLKA I B4 CLK_A Nel H7
NC CS4208 LRCLKA I e LRCK_A NGl h8
ISDOUT_A
NC_CS4208 SDOUTA I B3 A
SDIN_A
A6
NC CS4208 MCLKB I e MCLK_B
SCLK_B
NC_CS4208 SCLKB f B5
LRCK_B
NC_CS4208 LRCLKB I B8 L
SDOUT_B =
NC_CS4208 SDOUTB f v =
SDIN_B
C6 |spa
B7
oL PP6301
2 ggs22 S0
2 5838087 71 55 52 _DMIC_SDA3 1O
oAl «|lm[mfm|m PLACE_NEAR=U6201.N3:5 mm
~ Ljwjwfm|x
PP%M%‘OZ
= 76 52 11 HDA BIT CLK 12N
PLACE_NEAR=U6201.F2:5 mm
B PPG303
76 52 11 HDA_SYNC 1
PLACE_NEAR=U6201.E2:5 mm
PP%M%‘O4
76 52 11 HDA_SDOUT 1

76 52 CS4208 HDA SDOUTO R

®

PLACE_NEAR=U6201.D2:5 mm

PP%M%‘OS
1

PLACE_NEAR=U6201.D1:5 mm

SYNC DATE=07/30/2013

ISYNC MASTER=JOE J45

AUDI0:CODEC, DIGITAL
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4 3 2 1

70 s3 PP5V_SO_AUDIO AMP_Lg
CRITICAL
1
CRITICAL CRITICAL CGZ%:IEE .
L6410 c6413 200,
FERR-1000-0HM o ouE Tt S5 2 1 BYPA§§TUB410.AL:A2:5 mn
o1 s OINy—AUD LO2 | P 1 sl 2 _AUD_SPKRAMP 1| IN_P 1|2 cAsEns o 0.1UF
0402 CRITICAL ] 1 <| crITICAL 1o
L6411 Lo = s 2 3% cern
4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375) FERR-1006_0HM C6414  xrmtea a0z
APN: 35352888 & 35352958 0.01UF 02 M%?A'lo 1
D GAIN = +3 DB o1 51 = = sl 2 . _LIN N1 NO_TEST=TRUE 28300 - ss 71 81
1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL 10% SPKRAMP_L IN_P IN+ out4 BL
1ST ORDER FC (SUB) = NOM 9 HZ XTRCERM IN- out €L
o402
45 _ SPKR_SHUTDOWN . C21sHpN* GAIN_C3_SPKR L GAIN
SPKRCONN L OUT N yommy s 71 6
L640l B2 NC MIN_LINE_WIDTH=0.40 MM
FERR-1000-OHM R6400] MIEN. NECK WIDTH=0.10 MM
GP100_SPKR_SHUTDOWN ‘ ‘ ' ' \
= 0D = = = 2 100K PGND
0402 1/16W
CRITICAL MF-LF N
402 <
70 sa PP5V_S0O_AUDIO_AMP. %RITICAL
CRITICAL BYPASS=U6420.A1:A2:5 mm
1
L642 CRITICAL c6422
FERR ?OOOOOHM €6423 470F == o t G641
0.01UF 20% <| crITICAL 0. 1UF
6.3V 2 id
o1 51 @_Aun_mLR_P_fm_Aun_sE&RAMLRm_P_' |7 TANT-POLY PVDD 2
0402 CASE-A4 XSR CERM
C L642 cRITICAL % = u6420 L e T 4 o
FERR- 1000 OHM 424 o teru MAX98300 MINZNECK_WIDTH=0.10 NM
o OIUF o402 0 T= A3 wLp
I 1 AR L1 2 a:_SEKRLMLIM ouT+_B1 S5 71 81
= = 0402 = — R % K| | B3|in- out €1
CRITICAL égc - -
XreCER sy SPKR SHUTDOWN — CZishpn= GAIN_C3_SPKR R GAIN
B2|nc
R6420"
100K
70 s3 PP5V_SO_AUDIO_Al R PGND )
o ki
< 4025
CRITICAL BYPASS=U6430.C2:C1:5 mm
CRITICAL C64321|, 1 C6431 T
CRITICAL 100UF —— —— 0.1UF L
L6430 C6433 % —T— -1 10% =
FERR-1000-OHM 0. 22UF SARY 2 8 CRITICAL 2 8% ceru
— AUD_LO3 R P 1 AR V)2 CASE-ALL ozo1 SPKRCONN SR _OUT P 55 71 81
- - = N TEsFiTRUE U6430 WIN_LINE WIDTH=0.40 WM oD
0402 1ok — SSM2375 NECK_WIDTH=0.10 MM
Tov WLCSP
ceml BN+ ouT+ 2
CRITICAL = AL - | B3
ey CRITICAL NO_TEST=TRUE IN ouT-
FERR-1000-OHM (0:6;'2%;1 53 _SPKR_SHUTDOWN 2isp* cAIN[42__ | RsuB GAl SPKRCONN_SR_OUT N o
AUD_LO3_R_N 1 2 L Wi AL INE WIDTH=0. 40 W
81 51 81 )_ _| LI L2 RSUBIN_N EDGE| 82 16436 CK_WIDTH=0.10
osoz 10% GND 4700PF
e 3 v
CERM 2 X7R-CERM|
1o 0402
70 53 PP5V_S0O AUDIO AMP
CRITICAL CRITICAL CRITICAL BYPASS=U6440.C2:C1:5 mm
FERR- 300602 0HM C6443 Ce442 1|, 1 C6441
0.22UF 1000k —— — R
o1 51 AUD LO3 L P 1 ol 2 L LSUBIN P % o 16V SPKRCONN
- - = NO_TEST=TRUE 2| CRITICAL 2 X7R-cERM SL_OULP S8 71 81
0402 1 _ CASE ALL ) 0402 WIN LINE w1 ~a0 g
o U6440 MANTNECK WIDTHZ0"10 WM
o SSM2375
CRITICAL 81 WiLcsp c3
L6441 CRITIG%!‘ IN+ OUT+H
FERR-1000-OHM - 220F ALfIN- ouT-| &2
o st : al 2 . | e LSUBIN N s SPKR_SHUTDOWN 225 GAIN[AS___| LsuB GAIN gD 55 7 o
L] 0402 = mL NO_TEST=TRUE — -  coadn SPKRCONN_SL_OUT_N NN RECRWIBTH=0:20 M
16V EDGE|
s GND 4700PF
= 0%
3 S sov
X7R-CERM
0402
SYNC MASTER=JOE J45 SYNC DATE=07//30/2013
Iﬁerﬂlﬂt
d} Apple Inc <SCH_NUM>
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BYPASS=U6501.B2:3MM

DFET_CPO2

1 C6502
00PF

i

R9%§0 MTSEVIBTHES - S
. HS_MIC_P 1 AR 2 S_MIC_P ams «
S
R6556* A CRITICAL &‘%gvp\/ A CRITéCéL
100K's L 3300PF L 37PF
17200 S 180 S 28y
201, 8561 R6559 8581°%¢
,2.2K,
81 51 (00T} HS_MIC_N AUD HS MIC N I 55 &
&Ff%w | LINE W[BTH=8 2MM
hosh MINZNECK_WIDTH=0.06MM
R6TERSYEUETERENCoRPRRREY AEASSETEAND
(SEE RADAR # 6210118)
s2 I DFET._OPENCH
BYPASS=U6500 (B2 : 3UM
. 16560 |' 66562 |1 C6563
R6520 1_0UF —— 931U 0.01UF o
10K 2 8 2 8¢ ceru 2 18 @
Tion T Gaog SR | o2 83615 V0D
3
TAI%@%@&FFR
lr BYPASS=U6500.B2:3MM c2 |osgr il AL AUD oM SLEEVE xw
1 DFET_CPO1 c1lep ouT2| A2 AUD_CONN_SLEEVE XW gy sa 55 71
1 C6501 Ehp
OOPF 2
ECOG
= oD DFET_QPENUS )
BYPASS=U6501.B2:3MM
1 1C6542 1
R6521 l _OUF —— 0, 1UF 8.6051f}§
oK 2 2 iég CERM 2 18
a T i T B35 3
oo

VDD
TAI (EJ3§29&FFR
WCSP
PSEL

CP

GND

AUD_CONN_RING2_XW
AUD_CONN_RING2_XW

s
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AUDIO: JACK
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CODEC OUTPUT SIGNAL PATHS

CRITICAL
FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL _ J6602
HP/HS OUT 0x02 (2) 0x02 (2) 0X10 (16) N/A SPEAKER CONNECTOR HP=80HZ 78171_6006
TWEETERS 0X03 (3) 0X03 (3) ox12 (18) CODEC GP100 2-MIC CONNECTOR APN: 518S0672 &ﬂTsM
sus 0x04 (4) 0x04 (4) 0X13 (19) CODEC GP100 APN: 518S0769
SPDIF OUT N/A OXOE (14) ox21 (33) N/A 81 71 53 SPKRCONN L _OUT P 1lo
33 29 20 18 17 39 94 53 52 17 _PP3V3 SO 81 71 53 SPKRCONN L OUT N 2
BRBEBHEEEY o o}
CODEC INPUT SIGNAL PATHS 71 52 (Ty—SPKRCONN_L_1D Bl
4
O
FUNCTION CONVERTER PIN COMPLEX VREF
J6601 s1 71 55 [TTy-SPKRCONN SL OUT P S
D oute 1 0%09 (9 oac @9 8.3 DMIC_SDAS FF14A-5C-R11DL-B-3H o1 71 52 Cry-SPKRCONN_SL OUT N 5 8
DMIC 2 0Xx09 (9) 0X1C (28) 3.3v 71 52 @ - 6F—RT—SM
—O s
HEADSET MIC 0x07 (7) ox18 (24) 2.7v oMIT '_O
1 —
R6680 212 -
HORT 71DMIC_SDA2 3
OTHER CODEC GPIO LINES * N 2 2 8 S%Técaé
LEFT SPEAKER ID GP102 INPUT HIGH = FG, LOW = MERRY = S O 78171_6006
RIGHT SPEAKER 1D GP103 INPUT HIGH FG, LOW MERRY @ DMIC*CLK3 M-RT-SM
= o, = 7 s2
DFET CONTROL GP104 OUTPUT HIGH = DFETs OPEN _70 _7O
o1 71 55 (TTy-SPKRCONN R OUT P S
L o1 71 55 (TITy-SPKRCONN R OUT N 215
71 52 [Ty SPKRCONN R 1D DS
4
O
Léﬂglcﬁf PLACE _NEAR=J6600.3:2.54mm o 71 53 SPKRCONN SR OUT P s|o
120-0HM-25%-1.3A XW655300 81 71 53 (TT)-SPKRCONN_SR_OUT N 5lo
AUD_HP_PORT_REFCH 2 AUD_CONN_SLEEVE 1 % >
s
4 Mlehé —W z M L6612 ___O
120-0OHM-25%-1.3A =
B e AUD_CH_HS_GND 1Y Y L2 71 54 AUD_CONN_SLEEVE XW
0402 —W =0:
XWQPOl
C o 50 O} AUD_HS_MIC_P 1582
LCR'T'?I‘_% PLACE_NEAR=J6600.5:2.54mm
120-0RM-25%-1.3A XW6602 APN: 514-0875
o AUD_CONN_RING2 L5y
o L6614 J6600
120-0OHM-25%-1.3A AUD|OESR|?DT|HF_J44
51 U} AUD_US_HS_GND 1 Y Y L2 54 AUD CONN RING2 XW. 5 MIC
0402 M|N:NE'§E3N|B:FﬁEEZ§W 6 _~AUDIO GND
2 _ 2RTN
XW655303 1 peT2
AUD_HS_MIC_N
e e re e e —r
L%*'GT(')C‘A{ 3 JR.AUDIO
120-0HM-25%-1.3A 4 ~AUDIO GND
" O AUD_HP_PORT_L 1 sz_%)%_%)%ﬁw AUDIO
MIN-NECK-WIDTH=0_06MM 9 VIV
10 _|vpp
11 IeND E “
OPERATING VOLTAGE 3.3
POF
12
13
SHELL
B 14 PINS
15
1 2 AUD_CONN_HP RIGHT
7 = (D200 AP PORT R 0402 -RECR— | BTH=8 - M
L&s66 ) C6600 * 1 C6601
FERR-470-0HM 1UF — —1-0.1UF
Z470- WO T, 8%y
7 o1 qomyy— AUD_TYPEDET 1YY Y 2 Aub conn TypeDET o2 2 gERy-xeR
0201
2 D SPDIF_OUT_JACK
33 29 20 18 17 $2 97 98 §3 73 PP3V3 SO
BRBEBHEEEY
CRITICAL 2
2 E'Z%S?SZBMZ s . 2| CRITICAL CRITICAL 1 C6607
'R6601 SOD882 1 990%93 990%95__ %&Q@&S DZ6606 f— lnPOPF
10K % —_ & % —_ % =1BM2 | ESDALC5-1BM2 L 35v
/160 2 {BY-cERM fRo-cERM |2 S0D882 S0D882 D01
il 1 0201 0201 1 5 N
2 2
1
C6602 1 CRITICAL C6604 1 CRITICAL C6606 * CRITICAL Ce608 »| CRITICAL
100PF —— DZ6601 100Pg§ - DZ6602 100Pg§ - DZ6605 "o T DZ6604
- 8 28 - 28 ESDALC5-1BM2 NPO-CERM 2 .| ESDALC5-1BM2
NPO-CERM ESDALCSS&D%I\gg 1 NPO-CERM 1 EOSD%QIZ_CS 1BM2 NPO-CERM S0D882 6201 SOD882
A o SYNC MASTER=JOE J45 SYNC DATE=0//30/2013
h!!FFHt
D27 ez
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PP3V42 G3H

MagSafe DC Power Jack
CRITICAL
F7005
6AMP-32V-0.00950HM PPDCIN G3H 57 69 71
71 PP20V_DCIN_FUSE 1 2
CRITICAL VAN_LINE_WIDTH=1MM
VoiThGezou o2 0603
J7000 NOSTUFF
WTB-PWR-M82 1 C7005
D M-RT-SM —— 0.01UF
20%
1 , S0V 71
o3 =l PP3V42 G3H 1333
o REd
o3 TP_TDM_ONEWIRE MPM 1 C7008
4 0.1UF
O] CRITICAL S 330 e rore-puace nean urion and vroos
T T u7001 Fl
L SMC_BC_ACOK_VCC TC7SZOBFEAPE 5 =
= soTe6s —1.2 = o SMC BC ACOK 41 a2 a3 57
51850508
C7000 1
0.1UF —— R7029* <
e 2.1
CorY 2 c 17180
U7000 MFa65
MAX9940
sc70-5
71 ADAPTER SENSE 5 EXT INTI4 SYS ONEWIRE oD -
CRITICAL
NC ND
‘R7012 ~
22.1K Input impedance of 22.1K meets
M 17200 sparkitecture requirements
5201 for D2 design only
= Q7010 =
_ _ S15419DU
C 1-Wire OverVoltage Protection POWERPAK
The chassis ground will otherwise float and can
send transients onto ADAPTER_SENSE when AC is ‘R7010
connected. 100K
5%
C7012 g
1
1" 5 0a70E 2%t When input voltage is 2V the FET will be off
N 10% R7011 blocking the leakage path and 22.1K can be
B30z 10K properly detected.
2
= ’\/5}/.(\/
DCIN_1SOL_GATE_R 17200 When input voltage is at 16V+, FET will
201 conduct and power charger and 3.42V reg
w0 o« _PPDCIN H 1SOL DCIN_I1SOL_GATE
“ D7010
6.8V Zener tZi\ CD%%‘BB
A
R7020 CRITICAL
47 D7005
2 PP20V_DCIN NN _R
A% ERe DA BAT3OCHF ILM
173 VoLTaceszov 0128 M ) i APN:353S3733
oo 3.425V ""G3Hot"™ Suppl
R7005 : _eoun con pavezeas PRIY
1 6o 63 57 45 %0 PPBUS G3H N 10 N PPBUS G3H R %E;zéggg\u/m 0.2 mm Supply needs to guarantee 3.31V delivered to SMC VRef generator
54 MIN-RECKW1DTH-0 25 mm P3V42G3H BOOST
erl—BLWP VOLTAGE=18.5V DIDT=TRUE
05
© d C7094 1
VIN BoosT 0.220F —— CRITICAL
Uu7090 o7 L7095
R7801 LT3470AED 02 33UH-20%-0. 39A-0. 4350HM
NOSTUFF NOSTUFF NOSTUFF
2 P3V42G3H SHDN L > 4 P3V42G3H SW 1 2
C7090: C7091: C7092: C7093: C7096: C7097: %Y SVAZgIH S s iz o s
4.70F 4.7UF —— 4. 7UF —— 47Uk 4.7UF ——  4.7UF — 17200 7 CRITICAL SuiTen NobEcTRUE
35V 35V v 35V 35V 35V 001 NC x—NC DIDT=TRUE
X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 Fell
BATTERY CONNECTOR 0603 0603 0603 0603 0603 0603 THRM <Ra>
oo BRD \ 7095 R7095"
© o’ —— 22pF 348K
518-0376 oOMIT NOSTUFF T, & uzé@
CRITICAL r%g%%%l 1R7002 L Kpo-co6-ceri s
B9 NONE T 199K P3V42G3H FB -
BAT-J5 NONE 2 Lf2ow <Rb>]
F-ST-TH 402 2201 1
R7096
12 POS 1 200K
13 POS 2 )
14 POS 3 201,
15 POS 4 71 57 PPVBAT G3H_CONN
16 SCL 5 SMBUS SMC 5 G3 SqL
NCx—26 | o Sct o | — 41 a2 57 71 00
NCx—217 | SDA 6 @y S/1BUS SUC 5 G3_SiA 41 44 57 71 80 Vout = 1.25V * (1 + Ra / Rb) L
18 gYsiDETEC 7 71 SYS DETECT L -
19 NEG 8
>0 NEG S crimica .
21 NEG 10 D7050 R7050
22 NEG 1 C7050: C706Q:| oz K
0.-TUF - 1UF sc-7s Trasu
ER T BT WO 2402
X5R 2 X5R
402 603-1

57 66 89 71

Vout = 3.425V
300MA MAX OUTPUT
(Switcher limit)

2 [+ C7099
— 22UF
— 20%
2 6.3V
X5R-CERM-1
603

19 35 38 39 41 42 43 44 50 56

SYNC MASTER=J15 M_LB
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NOSTUFF
R7190
%L?ﬁ_grg Mm ﬁcgwlgm g-25 mm For Erp Lot6 spec Psv1BIASY 1 O 5 cuGR DCIN
s _CHGR DCIN D_ R 1 2 PS5 P5V1 _BOOST AAYY 7
DIDT=TRUE MF—LF/5 402
% % % % » MINZI LINEWIDTH— —ii | ‘ﬁOZ A
C71901 © N C7194 1 CHPR 8 LDO
i P e Fr N omIT Reverse-Current Protection 4'7§ . VG71956ST 22}%@ CE'7T]!8%L 1 6182' PPSV1 CHGR VDDP
FROM ADAPTER Inrush Limiter CRITICAL [ ] 187180 XSR-CERY LT3470A ~20%-0 35A-0- 4350 y1ori0 25 MF_%OZ
7180 " 2 MINZLTNEZWIDTH=0-5"mm 1
B — ! 'RF93(§5TRPBF EE:.;}E 2 N SHD,::RleAE'ig z UANRECKWIDTH=0- 25 fm DP418C-SH l(éR?llTslachf%R?llTé%AL
1 DIRECTFET-MC - 7 INC 1 1
P TR - : o o e Peviegy e L
pu— 1 1
o0 50 s _PPDCIN_G3H 1SOL 2 o %}Ew C onp  THRY _L C7195 68% 238 285 vout = 5.50v
25 L[ 465 o o o gerr cooc Ve 100MA MAX OUTPUT
NPQ-COG-CERM 2 = e
0201 = (Switcher limit)
P5V1_FB
R71 L <Rb>
33 R7196"
CRITICAL E”% ffJOK
BA'I%7O%\A(I)|§LM (CHGR_AGATE) (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) 2312
S0T-323 L
1 R7105 4
3 = CHGR DCIN D R 13% 2 (CHER_DCINY R7121
% 1 2
2
ACIN pin threshold is 3.2V, +/- 50mV —‘>|—| EJ%GW 712 1 Pl . CHGR CSI_ R P 4 chR7n]—_I2C€L
1 —
Divider sets ACIN threshold at 13.55V 1< 0478: Mao5" -§20
Sparkitecture impedance is set by R7112 in D2 . g _
30mA max load mg SCERM R7122 uCHGR CSILRN < fEur
PP5V1 CHGR_ VDD R7101 1«%2—, 4 PPDCIN G3H CHGR . .
56 50 44 43 42 41 30 39 33 19 — PP3V42 G3H %E;REE%WWTH; T mm 1/\/&/{\/2_ x PPSV1 CHGR_ VDD"E‘ %ETAEgKﬂngHE 8s™m | CRITICAL CRITICAL CRITICAL CRITICA[ CRITICAL CRITICAL| CRITICA
| : 2 ) [ e R [*C7130.[1C7131.[1C7132.[1 C7133.[1C7134 1C7135 [1C7136 [1C7137
nED c71011 c71 Z=IOUF T IOUF == TOUF - ToU JOUF %g){ — %g){ g O01UF
2 2 2 2 2 2 2 —
C 71021 o ST g‘é@ ; o Ba-poue]” Bla-souaf? o] e 53@‘ Hla-enes, g SR
R7112* 108 ok 5 .
1K i g 2 5 o ol £
e 4 s 1 8 L =
2522 G}\lf (6HGR AGND 2402 VDD VDDP
R 12)vHsT CRITICALDCIN| 2 - CHGR_DCIN CRITICAL _
'R7110 | oo SMC RESET L 1A 9 2 CHGR_RST_L 13|suB_RST N 26 | CHGR SGATE Max Current = 8A
130K ;1 D—SWEUS SUC 5 63 SOL_lfsa 7100 scarel s | GHGR AGATE gJK03320PB o1 (L7130 limi©)
Piow L i E SMBUS_SMC 563 _SDA _10]spa AGATE] LFPAK- C
et %GR eR i TON csip| 28| CHGR CSI_P = 400 kHz
462 Q VFRQ i) csiN| 27| CHGR_CSI_N
CHGR_CELL Gleet W CRITICAL CRITICAL TO SYSTEM
CHGR ACIN R 9 gooT| 25| CHGR_BOOT L7130 F7140
CIN ®  ycate| 24 | CHGR _UGATE S 4.7UH-20%-14. SA-9MOHM 8AMP-32V-0.0060HM
R7111 CHGR_1COMP 511comp pase| 23 | CHGR_PHASE M-t1 o ‘4 E— 1 2 1 /L 2 PPBUS_G3H 30 45 56 63 69 71
20 2K CHGR_VCONP L veowr Loatel 21| CHGR LGATE . o , UINCAEERWIBTHES-3 i PINELTST-SM 0603
ﬂle CHGR_VNEG 8|VNEG TN LTNE WIDTA=U I8 NBCK WIDTH=01 DIDT=TRUE 15251466 CRITICAL
16K « CHGR_CSO_P 18]csop BGATE| 16 | CHGR_BGATE
402 s CHGR_CSO_N 17|csoN 20v/v AMON|_9 CHGR_AMON s BAMP 3F2?/1§-](3060FM
2 aewv euon[ 15 | CHGR_BMON - PPVBAT G3H_CHGR REG TN 2
a e
1C7150 ] ) ACOK 14 SMC_BC ACOKm a1 42 43 56 CLINE JIDTR=0-6 CRITICAL
. Jig?f £ ¢ VolTGE= 8V |1C7140 tCTRAS ™
E i .
T 402 2 o ssaszaee CRITICAL 2% G}ZU T ggg e
7135 Lo0BRT
oig3geore pat Mo | ey
0-905 = S1Z137DP
B %\@ 93 TO/FROM BATTERY
XW7100 1 1 QI 22053 PP\(IBATWIG%EBCEGR R . o
4 3 ] =3-8 N =] PPVBAT G3H CONN___ 4 -
582 e - USRS C71551| C71561| C7157 i*:? I % ] VIR TRIES 35
PLACE| NEAR=U7100.29: 1mm J_ R O l . O 01 M&ETAE ;:g g
PLACE_NEAR=U7100.22:1jpm L % %y —_— - i‘é@ —_— - ié O —
- 2 2 2
6082% 7| XTR-Gap¥ 7| X7R-GacY T <
(CHGR_CSO_P) R7151 2.2 1 2 _sGHGR CSO R P
(CHGR_CSO_N) R7152 (0] 1’\/\/\/2—5%?—’1%_‘5%%1:?39ch N =
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
CHGR_ICOMP_RC (CHGR_BGATE)
1C7142 C7(;I_lil_J 11 1 C7F100 %7212%§ 1 0 00 61
2 gg.%FZ—CERM X7R-! ig@ ;_ _; X9R X5_R— %Q@ ;_ X7R-! R@ ;
302 850% 482—1 OGS%—% 85 g
=, GND_CHGR AGND
INREERWIBTH=8:2 M
VOLTAGE=0V
A WASTER:J15 M_LB SYNC DATE=10/31/201.
=
PBus Supply & Battery Charger
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PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
35354170 1 1C. 1SLIS826R6200, PWM , PGOOD , SCREEN , 32P , QFN uU7200 CRITICAL
R7%01
o 65 63 62 5 50 40 7 19 13 [PPBV_SO 1 _ G_ISNS s 59 60 62 0
w&n;xggggwlDTH:sz mm
PLACE_NEAR=U7200.16:2mm * (J?U7F201
R7235 2 ¥
CPUVR, NTC_R 8\-/3/1\/@ 85
1%
1/20wW =
261
1
) (GND) o| ~ omiT_TABLE
R7236 R7237 A -
95‘31L§ VDD VIN
17200 100KOHM R7223|'R7222|'*R7221 [*R7220 U7200
201, 0201 }nPZK 519%.31K }$4K 411%. 02K 1SL95826
101000 s PPVCQIO_SO_CPU 2 pres e sl sl CRUVR NI Siwte LLP
2201 2201 2201 220 e oo CPU_PROCHOT_L. 4 VR_HOT* Fcem| 18 CPUVR_FCCM s
1 »
§/a0e R7279'  |’R7280 T CPUVR_SLOPE 20 | sLore
2 380 ceru >0 5#20 = CPUVR_PROGL 28 | pros1 Puna_23 CPUVR_PWiI -
0402 1 MMF’ iz ow CPUVR_PROG2 27 | proG2 punz2|_22 CPUVR_PWM2 w
2015 2201 CPUVR_PROG3 26 | prOG3 Pumi| 20 CPUVR PWM1  momy s
= PLACE_NEAR=U7200.32:2mm PLACE_NEAR=U7200.30:2mm
71 s 41 19 19 [T ALL_SYS PWRGD 1 |vr_on R7224
C 7 sqgr—CPU_VIDSOUT 30 | 5pa bRseL|_25 CPUVR_DRSEL AR
s @ur— CPU_VIDALERT L S1q ALERT* 1716w
7 s y—CPU_VIDSCLK 32 scLk peoop| 2 CPUVR_PGOOD gy 1o M,
CPUVR__1SUMP CPUVR_COMP 6 COMPCRlTICAL 1
D (CPU_VCCSENSE_N) 13 | prn NCl9y nC
NO_XNET_CONNECT ION=TRUE R7215 277020%%;_’ Cc7216 Ne|_19 NC
C7214: L 845 pUVR ISUMN RC 1)l 2 39PF CPUVR_FB 71re et 2L e
22053!./:” - _/\1%/\ A - il o1 12 CPUVR_FB2 8 | FB2 Nl 2 NC
X7R'°§§\¥I 2 120w ME R7210 1OV X7R-CERY 2 %o (CPUVR_ISUMP) 15 | ysump
s gm—CPUVR_ISUMN 1'(‘}5\5/7\,2 CPUVR_ISUMN_R 14 | 1sumn
1750 e CPUVR_IMON 3 | ivon
s mm>— CPUVR_ISEN1 o 12 | ysena
s [ CPUVR_ISEN2 11 | ysen2
s o CPUVR_ISEN3 10 |isens
[ida)
T
1C7210 |1 C7211 [+ C7212 C7240 Fa
—L0_22UF - 0.22UF - 0.22UF 1800PF —— ©
-1 20% -1 20% -1 20% 10% —1— ™
2 Se2Voeru 2 $eVeeru 2 $eVeeru X7R-CERM 2
0201 0201 0201 0201 C7241 1
CPUVR_COMP_RC lspgﬁ -
- ro-coo-cBRY 2| C7231: C7230: R7230
R7240" N 90.9K
C7213: NO_XNET_GONNECT ION=THUE 47PF 1500PF —— 1o
0.1UF —— 365K 280 7 180 7 17200
% ST 17200 NPO-COG-GERY o361 2201
X6S 201
B 0201 2
NO_XNET_CONNECT ION=TRUE
1 R7241
= cPu_veesENSE P R 14 8{%
1% NO STUFF =
CPU VCCSENSE P R7§4:23 N0J857T2<2"£‘ECT'ON=TRUE e NO_XNET_CONNECT ION=TRUE
7o O AAN Q& T R7
S 100PE R712|<42 R722|<50
o 2| PU_V/ E_P R 2 1 LARAZ CPUVR_FB_RC
5 1756w 1750w NO STUFF
NPBE%ERM 61 261 1 C7250
CPU_VCCSENSE_N 330PF
7AQE V
* e
1C7260 1C7261
—L_330PF L 330PF =
T, 1% T, 1% -
2 X7R-CERM 2 X7R-CERM
0201 0201

1

ISYNC MASTER=J15 M_LB SYNC DATE=10/31/201!
CPU VR12.5 VCC Regulator IC
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8

5

4

2

1

69 62 60 58 45__PPVIN S5 HS COMPUTING

ISNS

so 5 19 % 53 PPSV_SO
8363 62 59 38

PHASE 1

ssfa o2 0 50 50 49 37 19 1 PPSV_SO

NOSTUFF
CRITICAL CRITICAL CRITICAL

1 C7313 1.C7315
68UF
200

A , 1ov
BoLy-TaNT POLY-TANT XGS-CERM
CASE-D2E-SM CASE-D2E-SM 0603

e

0 OOlU

2 —
, 16V 2
X6S-CERM xss CERM X7R CERM
0603

NOSTUFF THESE TWO C
CRITICAL
1 C7316 1 C7317 1.C7318

_T_ CRITICAL

R7310
CRITICAL 0.00075
7310 2
0.36UH-20%-36A-0.001080HM e
CPUVR PHASEL 1 2  PPVCC_SO_CPU_PH1 0612
- =0: PIMS103T-SM HRLNR-WIBTHZ8 8w = 4
15251538 AGE=T.
SWITCH_NODE=TRUE NOSTUFF 81 46CPUVR_ISNS1_P 59 40 CPUVR_ISNS1_N
R7312" 1
2.2 R7314
5% 3.9
1/10W 1%
MF-LF 1/20W
603 , W
_ CPUVR_PH1_SNUB 2201
DIDT=TRUE
oo . CPUVR_ISUMN
1 C7312 1 1No XNET_CONNECT ION=TRUE
0.001UF R7315 R7316
Low 1K 10K
z SABSCERM 17200 20w
MF MF
201, 2201

R7311 VDRV
BOOT u7310
isa FDMIF:’QG'EOBN
C7311 6 CRITICAL
0.22UF NC »%—CH
1|2 CPUVR PHASE1 K
1 e ot
6
c‘llgop\zb 7 |pHASE 35353836
o po— CPUVR_PWML 20 |pumt
o s pry_ CPUVR_FCCM 1lzco,_enw
NG >S& THWN>
2vciIN
CGND PGND
N
[Te] N K]

3

4

16
17
18
19
20
21
22

23
24
25
26
27
28

71 76 &9

R7321

CPUVR _BOOT2

PHASE 2

IS

PUVR_BOOT2 R 1 2
CPU 00 C N

BOOT u7320

CPUVR_ISEN1

CPUVR_ISUMP

OUTy 56 50

FDMFG6808N

CRITICAL
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Page NOteS PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
Power aliases required by this page: -
— =PPVIN_SO_LCDBKLT (9-12.6V LCD Backlight 1nput) 116S0004 8 RES,MTL FILM,0 OHM,1A MAX,0402,SMD BKLT:PROD
- =PP5V_SO_BKLTCTRL (5V Backlight Driver Input)
- =PP5V_SO_KBDLED (5V Keyboard Backlight Input)
BOM options provided by this page: 15251527
BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds _ . PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE
BKLT:PROD - Stuffs O ohm series R for production CRITICAL PLACE_NEARSLT710-2:3WM
CRITICAL L7 CRITICAL
R7700 22UH-20%-2 .4A-0.1050HM POWERDI =123 C7715, C7716 SHOULD BE PLACED MIRRORED C7718, C7719 SHOULD BE PLACED MIRRORED
CRITICAL 0.025 FDC638APZ_SBMS001 o L 2 _PPBUS SO LCDBKLT PWR_SW A NJK PPVOUT SO _LCDBKLT o », D
D F7700 b SSOT6-HF |6 DEM8030C-SM ] 5. 90 g™ $ égﬁ WTBTH=8-35MMw
3AMP 32V- 46 _ 5 T/é =;§¥_TRUE DFLS2100 CRITICAL CRITICAL CRITICAL CRITICAL TAGE=55V
710 57 56 45 50 _PPBUS_G3H PPBUS SO LCDBKLT_FUSED PPBUS SW LCDBKLY PWR 4 r'ql_ > 1 (‘%777Ull 1 8717ur1:2 BB EHRROE= 1 C7715 1 C7716 |+ C7718 1 C7719 1 C7717
3 THZ5 W o 3 " o 4. _ % - ——2.20F J-2.20F —-220F —L-2.20F —- 1000PF
oo EEELRY L2 vosture - e, T M, T 300 BT TR TR OTET OTES
1 C7701 0603 0603 402 1210-1 1210-1 1210-1 1210-1 0603
1R7701 3 f— OE/DOOlUF
oo @mdSNS_LCDBKLT P | g%?.GK 2 8 < 1T
402 =
ggiow PLACE_NEAR=D7701.K:3MM PLACE_NEAR=D7701.K:3MM  PLACE_NEAR=R7708.1:5MM
o ISNS LCDBKLT N 2 PLACE_NEAR=D7701.K:5MM PLACE_NEAR=D7701.K:5MM
@ PLACE_NEAR=L7710.2:3WM |g
LCDBKLT_EN_ L
CRITICAL
PP5V_S0 1819 97 49 50 55 50 62 63 65 —
O |
R7743 |'R7744 RRE VBT |~ |
0 0 R7708"
< - 0
Wz,[ .42 WTNREBEnBrz8: 3 wy wh
PP5V_SO_BKLT VDDA 402 5
W PP5V_SO_BKLT] VDDD ‘R7703
"7702 AR RR ) 1BTH=8-4 Wi k )
77401 [rc7741 pra }
§ 216 — —— 1UF 2402 R7709
i igg o T 150K
C 5402 2 i C
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8 &
1§M774O g g =
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Vi LLP
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65 63 62 50 58 50 39 37 39 33 [PPBV_SO BKLT SD 11 fsp sul 2 BIBNrRGe"" =025 mm NOSTUFF NOSTUFF
(PPBUS_SO_BKLT_PWR_R) 9 |vsense_n sw L R7760" ‘R7761
(PPBUS_SO_BKLT PWR_F) 10 | ysense p re[ 21 BKL_FB 4.7K 4.7K
4
C77501 1C7751 R7742 BKLT SENSE_OUT 19 | sense_ouT ep BKLT:ENG Vi g
— L 20
iég = ——i 0wy EDP_1G BKL ON 1,02 2 BKLT_EN_R 17 |gy  VSET_KeEvep X BKLT ISET KEYB R7723 N —
205°8 2 X8, - ™ NQ STUFF 12 | pyw_keve  Keys1| 13 BKLT KEYB1 A2 KBDBKLT RETURNL ., « BKLT_SCL_R
14 FRINE—WIBFA=8-35"W
. GND_LCDBKLT_SGND o1 i(g:gz,zp‘lz 15 | soL capyy  KEYB2[=2 BKLT_KEYB2 Pg{:jée“’&/ BKLT:ENG M=K S W « BKLT SDA R
_16 | spa (1PU) swz| & 402 R7724
hg?;gzp NOSTURE GND BKLT SGND * Biieoe CRITICAL™2E 128522 KBDBKLT RETURN .. .
10F R7752 e 35354159 B0 ] B
2H1 BKLT FLT RC 1 y 2 R7747 .o s
19% NOSTEE 1/5§Fow - SMC_SYS_KBDLED . BKLT_PWM_KEYB BB 0, 1R7741
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i|l2  BKLT FLT ﬁFO 0oL PAD 17200
5@ SNERE 2201
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1.5V SO Regulator
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N o6 M|thé§EAW|B¥H§8: T PCMBO42T- IHLP1616BZ
o VF BIATERRDRb=- ok e
KIp Rrs1|2 27PF
GND THRM_PAD 82 4>
9| 0402°1
P1V5S0_FB

Freq =
CRITICAL
7871

dyy
05

OXOMA
20

Vout = 0.8V * (1 + Ra /7 Rb)_L

11 12 13 15 17 19 52 66 68 69
71

1.508V
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PP3V3_SUS

1_.05V SUS LDO

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

Pull-ups (3) must be 51 ohms to support XDP (not required
70mA is required to support pull-ups.

in production).

Alternative is strong voltage

dividers (200/100) to 3.3V SUS, which burns 100mW in all S-states.
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PP3V3_S5 sy s::fg) % g??zvue opment only) State SMC_ADAPTER_EN | SMC_PM_G2_ENABLE | smc_sa_wakesrc_EN |pm_sip_sus_L| e sip_ss L | pv_sip_sa L | pm_sLp_s3 L 83 ENABLE
PLA%%EOTTOM Run (50 X 1 1 1 1 1 1
; Sleep (S3AC) 1 1 1 1 1 1 [} " " 4 21 12 PM SLP S4 L
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LCD PANEL INTERFACE (eDP)
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eDP Display Connector
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MAKE_BASE=T] —
105512 DP TBTSNKO DDC_DATA __ —_DP_TBTSNKO_DDC_DATA 4 s+
MAKE_BASE=T] —
1055 12 DP TBTSNKO DDC_CLK DP_TBTSNKO DDC CLK 1 4+
MAKE_BASE=T] -
o 12 [DP_TBTSNKI HPD —_ DP_TBTSNK1_HPD 22270 Thunderbolt Signals Through PEG
vewms DP TBTSNKl ML_C_P<3..0>— TP _DP_IG_C MLP<3..0> s e BT oR2R P<3..0> — =PEG D2R P<3..0> o>
4205 DP TBTSNKl ML_C N<3..0>— TP_DP_IG_C_MLN<3..0> ™ ’asm-ngﬁlgxs{m paR Ne3..0= = SPEC D2R Ne3. .0 oD
1270 20 12 DP TBTSNKl AUXCH C_ P DP_TBTSNK1 AUXCH C_P 1, s 1o o vz s b TETRUEZD C P<3..0>— =PEG R2D C P<3..0> m
ve 70 12 DP TBTSNKl AUXCH C N — DP_TBTSNKI AUXCH C_N 1 20 10 1 2 5 @t B TEL R2D_C N<3..0> — =PEG R2D C N<3..0>
105512 DP TBTSNKl DDC DATA  — DP TBTSNKL DDC DATA . Unused PEG Lanes
C 1o 3512 DP TBTSNKl DDC_CLK DP_TBTSNKL DDC_CLK 1, 510 . TP_PEG D2RP<15..4> __ =PEG D2R_P<15..4>
MAKE_BASE=T] MAKE_BASE=TRUE —
- TP_PEG D2RN<15..4> __ =PEG D2R_N<15..4>
7o 00 20 32 HOME HED. v —_HDMI_HPD 12 2008 70 . TP PEG_ R2D CP<15..4> _ =PEG R2D _C P<15._4>
77 oa HOME DATA P<0..2> — TP DP 1G D MLP<2..0>, « TP PEG_ R2D CN<15..4> __ =PEG_R2D_C_N<15..4>
1471 oo _HDWI DATA N<O..2> — TP _DP_IG D MLN<2..0>, WAKE BASE=S =
S sasw&iggémckm i3 — HDMI_CLK P R
7a 71 70 s s _HDMI CLK N — HDMI_CLK_N 568 70 71 74
12 70 05 12 _HDMI DDCRUCLK —_HDMI_DDC CLK R
e DML DDC DATA HDMI_DDC_DATA R
WARE_BASE=T
1w __PP3V3 S3 FAN CTL A gps\ga S3 EAN CTL 0o
- W =0:
Méﬁ? =&= RUE
RA201 -
B LAAA2—PP3V3 S5 HuEREREN =
1% Unused signals
D%?l
1 > PP3V3 sS4 2 34 99 42 42 45 47 5 o0 o8 . BT PWRRST L
15 . __MEM_VDD_SEL _1V5 L ::'
. __FW_PWR_EN_PCH
RAZ02 WOL_EN =
NOSTUFF “ 0 3
W __FW PME_L =
= _DP_TBT_SEL =
. __ENET _MEDIA_SENSE_RDIV =
. __AUD_IPHS SWITCH EN PCH =
= _AUD_IP_PERIPHERAL_DET =
= __AUD_12C_INT L
. __TBT GO2SX_BIDIR =
. __DPMUX_UC_TRO ::'
w__PEG CLKREO L
 __ENET CLKREQ L C':l
VOLTAGE MAKE_BASE 12 ENET_LOW_PWR_PCH ]
177028 2 22 _PPOV75 S3 MEM_VREFDO A — o g7y trie  PPOV75_S3 MEM VREFDOQ A 12020 70 76 7  __HDMITBTMUX_SEL_TBT =
7020 25 2 _PPOV75_S3_MEM_VREFDQ B — o a7sv  TRue ___PPOV75_S3_MEM VREFDQ B 4 220 10 7 = —SDCONN_OC_L e
177470 2 22 22 _PPOV75_S3_MEM_VREECA A — o 675y teue _ PPOV75_S3 MEM VREECA A 202010 va 1t
vi 02 2 22 _PPOV75_S3 MEM_VREFCA B — o 675y TRue __PPOV75_S3 MEM VREECA B 202 10 1
A WASTER:J15 M_LB SYNC DATE=10/31/201
E - -
s 55 62 50 58 50 00 37 33 33 —_PPBV__SO Signal Aliases
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Func_Test J3501 - airport
D TRUE. AP_CLKREQ Q L
[ TRUE  AP_RESET_CONN_L
[ True  PCIE_AP_D2R_PI_N
= true  PCIE_AP_D2R_PI_P
= True  PCIE_AP_R2D_N
D [ True  PCIE_AP_R2D_P
[ True  PCIE_CLK100M_AP_CONN_N
[ True _ PCIE_CLK100M_AP_CONN_P
[t True  PCIE _WAKE_L
= TruE  PP3V3_S3RS4_BT F
[ TRUE _ PP3V3_WLAN
= TrRuE _USB_BT_CONN_N
[ TrRuE _USB_BT_CONN_P
[ TRuE  WIFI_EVENT_L
—IRUE GND
J4002 - Camera
[ TRUE MIPI_CLK_CONN_N
[ TRUE MIPI_CLK_CONN_P
CAM_SENSOR_WAKE_L_CONN
= TRUE ___MIPI_DATA_CONN_N
[ TRUE ___MIPI_DATA_CONN_P
[ TrRUE  SMBUS_SMC_O_SO_SDA
MB! M L
TRUE 12C_CAM_SCK
g TRUE 12C_CAM_SDA
- TrRUE __ PP5V_S3RSO_ALSCAM_F
TruE  GND
C J9500 - rio coax
[ True  HDMI_CLK N
[ True  HDMI_CLK P
[ TRUE HDMI_DATA_N<O>
= TrRuE __HDMI_DATA N<1>
= TrRUE ___HDMI_DATA_ N<2>
[ TrRuE __HDMI_DATA_ P<0>
= TrRuE ___HDMI_DATA_ P<1>
[t TrRuE ___HDMI_DATA_ P<2>
[ 3 TrRuE _USB3_SD_D2R_N
= TrRuE _USB3_SD_D2R_P
[ TrRuE  USB3_SD_R2D_C_N
[ TrRuE  USB3_SD_R2D_C_P
= TrRUE  USB3_EXTB_D2R_N
= TRUE  USB3_EXTB_D2R_P
[ TrRUE  USB3_EXTB_R2D_N
= TRUE  USB3_EXTB_R2D_P
[t TrRuE  USB_EXTB_N
[t TrRUE  USB_EXTB_P
—IRUE GND
J9510 - rio flex
[ TruE SD_PWR_EN
B [ True  PP1V5R1V35_S0O_RIO0
[ TRUE HDMI_DDC_CLK
[ TRUE HDMI_DDC_DATA
[t True  HDMI_HPD_L
= TRUE _SMBUS_PCH_CLK
[ TRUE _SMBUS_PCH_DATA
[ TRUE PM_SLP_S3 BUF_L
[ TRUE PM_SLP_S4 L
[ TRUE  PP3V3_S3
= TrRUE  PP3V3_S4
= TRUE  PP5V_S4
R1 DCONN_STATE_CHANGE
TrRuE USB_EXTB_OC_L
D_L TruE  GND
J5150 - hall effect
[ 3 TRUE  PP3V42 G3H
= TRUE  SMC_LID_R
—TIRUE GND
J6050 - left fan
[ TRuE  FAN_LT PWM
= TRuE  FAN_LT TACH
A [t TrRUE  PP5V_SO
—IRUE GND
J6060 - right fan
[ TrRuE FAN_RT_PWM
[ TrRuE  FAN_RT_TACH
[ TRUE  PP5V_SO
—IRUE GND

Functional

Test Points

6701 -

audio Fflex

Func_Test J6100 - Ipc + spi FUNC_TEST
o > teue LPCPLUS GPIO pj, w e AUD HP PORT L s 5
o > teur LPCPLUS RESET L 2050 70 S e AUD HP PORT_R 5158
2 76 = TRUE LPC AD<O> 15 41 50 76 > TRUE AUD_SPDIF OUT JACK
a4 76 [ TrRuE  LPC_AD<1> 13 41 50 76 > TRUE AUD_TIPDET_INV
54 70 > 1R LPC AD<2> 120 76 [p——teue—AUD TYPEDET s 58
34 76 [ TrRUE  LPC_AD<3> 13 a1 50 76 —> TRUE AUD_CONN_MIC_XW 4%
nr LPC_CLK33M_LPCPLUS ., - . e G H8 MIC R ——
4 70 = TRUE LPC_FRAME_L 13 a1 50 7 = TRUE 3% 13 42 46 a3 4% 49 &9 83 B
oo = _1mue LPC_PWRDWN L s [>T ’JgDHEOm‘CSLEE"E i et TEEEEE
34 [ TRUE  LPC SERIRQ 13 a1 50 => LRUE
34 a2 [ TRUE PM_CLKRUN_L 12 41 50 e END 2X GND
2 75 > 1eue PP5V SO 18 19 37 49 50 55 59 62 63 65 = =
3a 75 [ TRUE _ SMC_RESET_L a2 e o7 gﬂ?CGCCJIEI;(?»_ mec
a a1 a2 > IruE__SMC_ROMBOOT 42 50 D>—RE .
4x > tmue  SMC RX L a2 50 > PPSVS SO fEffElinnes
[ TrRUE  SMC_TCK 41 42 50 = TRUE DMIC_SDA2 pod
[ TruE  SMC_TDI 41 42 50 > TRUE DMIC SDA3 o s
[ TRUE ___SMC_TDO a1 a2 50 BE GND
37 79 [— TRUE ___SMC_TMS a1 42 50 =
37 79 [ TRUE SMC_TX L a1 42 50 gjli’%g:glﬁl L_ IID_ speaker
37 [ TRUE _SPIROM_USE_MLB 14 50 => RUE 52 58
- > tue SPI_ALT CLK w© [ SPKRCONN L OUT N s s 8
- > tus  SPILALT CS L s [m>——sue SPKRCONN L OUT P s s 8
a7 a1 aa a8 50 > TR SPI_ALT MISO w [rp——teue— SPKRCONN SL OUT N s3 55 81
o7 a1 44 a8 80 > TeuE  SPI_ALT MOSI o e i?wWSLWTP s s 8
36 37 [ TRUE __TP_SMC MD1 s0 - LRUE
36 37 [ TRUE TP _SMC_TRST L 50 =
a7 TRuE  GND 2X J6603 - R speaker
= ™ TRUE SPKRCONN R 1D 2 55
,J4800 - ipd erX => TRUE SPKRCONN R OUT N 53 55 81
[ TRUE Z2 CS L 20 = TRUE SPKRCONN R OUT P 53 55 81
= TrRuE 22 MOSI o ™ TRUE SPKRCONN_SR_OUT N —
[ TRUE Z2 MISO 20 => TRUE SPKRCONN_SR_OUT P 53 55 81
s 65 70 74 e 72 SCLK > . GND
6o 70T [ TRUE Z2_ HOST__INTN . =
eeTo e [ Z2_ CLKIN
o8 To T Iiii Z2_KEY_ACT_L -
s 3
e80T [ TRUE PSOC F CS L 30
6 70 74
[ TRUE PICKB_L .
oo TrRuE  PSOC_MOSI » J7000 - DC PWR
o 70 74 =
[ TRUE PSOC_MISO 30 i TRUE ADAPTER_SENSE 56
[ TRUE PSOC_SCLK 30 D TRUE PP20V_DCIN_FUSE 2Xs6
SMBUS_SMC_2_S3_SCL 30 41 44 80 TRUE ___GND 2%
pmen SMBUS_SMC_2_S3_SDA s a1 4 50 =
18 zo 8 70 TRUE __SMC LID a1 a2 4
13 20 65 76 = SMC T101 COM 1 = ? J7050 - battery
13 20 68 76 RUE PP3V3 S4 [ TRUE PPVBAT_G3H_CONN 8Xs6 57
13 68 75 | — o PP5V S5 8 30 99 @2 43 46 47 65 66 68 SMBUS_SMC_5_G3_SCL _ 41 44 56 57 80
1368 75 = Taue GND 3;;’ 65 09 7 SMBUS_SMC_5_G3_SDA 41 44 s6 57 80
68 75 i [ TrRUE _ SYS DETECT L s
68 75 = TRUE __GND 8x
1368 75 J4813 - keyboard =
13 68 75 TRUE PP3V3_S4 20 34 39 42 43 46 47 65 66 68
19% S e PPavaz can 5 0 e oo o R 58300 -, ebP
> tRuE WS _CONTROL_KBD w0 O—RE D o7 74
[ TRUE WS_KBD1 2 [ TRUE. P_INT_AUX P 67 74
fa— TRUE __WS_KBD10 30 | — TRUE BE :m$ mt m<2> o7 74
= _miE WS _KBDI1 w R =1= o7 72
13 18 68 TRUE WS _KBD12 . [ TRUE DP_INT_ML_N<2> 67 74
- TrRUE  WS_KBD13 2 [ TrRUE  DP__INT_ML_N<3> o 7a
12 68 70 o— WS Kebla - > tRus DP_INT ML _P<0> o 7a
320070 l:l: Teu WS _KBD15_CAP - o—RuE BE :m ML_P<i> o7 78
[— TruE WS _KBD16_NUM 30 [ TRUE ML_P<2> o 74
13 18 22 44 63 68 76 TRUE WS KBD17 [ TRUE. DP_INT_ML_P<3> 67 7a
1310 22 44 63 0 76 O>— - Ws KBDiS - > 1tRue LCD FSS o or
51 65 66 68 O>—  —Ws KBD19 > > 1Rue LCD HPD CONN o
12 21 34 38 41 05 08 O— WS KBD2 - > 1eue LED RETURN 1 o 67
3X13 20 21 22 44 45 47 65 o0 O>—  Ws KBD20 * > teue LED RETURN_2 o o7
2838 33 42 43 40 47 65 6 69 o Ws KBD21 * > teue LED RETURN 3 o o
5X35 51 61 65 66 67 65 69 O F WS KBD22 * > 1eue LED RETURN 4 o o7
L 2068 | m— e WS KBD23 9 = TRUE LED_RETURN_5 63 67
16 68 = e WS KBD3 :: = TrRuE  LED_RETURN_6 63 o7
1ox [ TrRUE  WS_KBD4 . [ TrUE  PP5VR3V3_SW_LCD 3Xer
True WS _KBD5 [ TRUE PPVOUT_SO_LCDBKLT ¢ e
[ TRUE WS_KBD6 :: o LRUE GND 16X
[ TRUE _ WS_KBD7 30 =
193533 39 41 42 43 44 50 56 [ TRUE __WS_KBD8 30 Power Rails
a3 [ TRUE _WS_KBD9 30 [ TRUE PM_SLP_S3 L 12 21 41 66
fa— TRUE WS _KBD_ONOFF_L 3 [ TrRUE _ PPVTT_SO_DDR 21 27 60 69
WS_LEFT_OPTION_KBD s ] TrRUE  PP3V3_SO 93959399 12 93 10 20 29 33
> teue WS LEFT SHIFT KBD o > 1RuE PP3V3 S3 13 20 21 72 44 40 47 65 06 69
- e TRUE GND 2X [ TRUE. PP3V3_S5 g PR TRrETRr e
- = [ TRUE. PP3V3_S5 AVREF_SMC . 4
s 19 27 29 50 58 50 02 09 J4915 - kbd bklIt D Ie PPSVAZ_GSH T T e
seenn [ Teue  KBDBKLT RETURNL 20 05 [>T PPSV_SO T TR
= TRuF  KBDBKLT RETURN2 2Xa0 sa Co>—Irue PPSV_S3 21 57 60 65 o6 60
TeuF  PPVOUT SO _KBDBKLT _ ., o o IRuePPSV_S5 @ 66w
o— o . [ TRuE PPBUS G3H 20 45 56 57 63 69
a9 in [ TRUE PPDCIN_G3H 56 57 69
20 = [ TruE  PPVCC_SO_CPU 68 10 46 59 69
3X18 19 37 49 50 58 50 62 63 [ TRUE. PPVTTDDR_S3 60 69
5X = TRUE. PP3V3_S0OSW_SSD 35 46 60
TRUE PP1V5_SO 1312 13 15 17 19 52 64 66 68
'E@ TRuE___PP1V35_S3 22 22 40 60 65 0

FUNC_TEST XDP

> TRUE XDP_CPU_TCK 618 74

> TRUE XDP_PCH_TCK 11 18

> TRUE XDP_CPU_TDI 618 74

— TeUE XDP_CPU_TDO 618 74

> TRUE XDP_CPUPCH TRST L 618 74

—> TRUE XDP_CPU_TMS 618 74

0 TRUE XDP_PCH_TMS 11 18

> TRUE XDP_PCH _TDI 11 18

TRUE XDP_PCH_TDO 11 18

= TRUE XDP_CPU PREQ L 618 74

> TRUE XDP_CPU_PRDY L 618 74

> TRUE PM_RSMRST L 12 66 76

> TRUE PM_PCH PWROK 12 19 76

> TRUE PM_SYSRST L 12 19 41 76

= TRUE CPU_CFG<3> 618 74

> TRUE PP1VO5_SO 14 15 17 18 42 62 66 69

e GND 2X GND
FUNC TEST Power Sequence

> TRLUE SMC_ONOFF L 39 41 a2
> TRUE PM_DSW_PWRGD 12 41 76
> TRUE ALL_SYS_PWRGD 18 19 41 58 66
> TRUE PM_PCH SYS PWROK 12 18 19 41 76
> TRUE PLT RESET L 12 18 20 21
™ TRUE EDP_IG PANEL PWR 12 67 70
™ TRUE EDP_IG BKL_ ON 12 63 70
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8 7 6 5 4 3 2 1
PCH Thunderbolt
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD-PROBES FOR TBT
213 _NC_USB3_SPARE_D2RN —_TRUE TRUE NC_USB3_SPARE_D2RN 1372 7228 _NC_TBT_XTAL250UT — TRUE TRUE NC_TBT_XTAL250UT 28 72
13 _NC_USB3_SPARE_D2RP — _TRUE TRUE NC_USB3_SPARE_D2RP 1372 -
i mg ngg gsﬁsg E%B gs = Iiiji Iiiji mg ngg gsﬁsg E%B gs e e e 1BL A R2D C b=l iamsw BEAD-PROBE BPAS535 no_xNET_CONNECTION=TRUE
-2 NC_USB3_EXTC_D2RN = tme e NC_USB3_EXTC_D2RN - mam_ TBT A DIR P<l> ‘msu BEAD-PROBE BPAB3 no_XNET_CONNECT ION=TRUE
o = . ooz TBT A D2R N<l> iamsu BEAD-PROBE gobily iy
D 25 72 13 _NC_USB3_EXTC_D2RP —_TRUE TRUE NC_USB3_EXTC_D2RP 13 72 75 TP_DP_TBTSRC_ML_CP<3..0> — TRUE TRUE NC _DP_TBTSRC_ML_CP<3..0> SM BPA532 NO_XNET_CONNECT ION=TRUE
7213 _NC_USB3_EXTC_R2D_CN — _TRUE TRUE NC_USB3_EXTC R2D_CN 137278 TP_DP_TBTSRC ML_CN<3..0> — 1Ry TRUE NC_DP_TBTSRC_ML_CN<3..0> 2
s 7213 _NC_USB3_EXTC_R2D_CP — _TRUE TRUE NC_USB3_EXTC_R2D_CP 137275 20 _NC_DP_TBTSRC_AUXCH_CP — TRUE TRUE NC_DP_TBTSRC_AUXCH_CP 28 72
s 72 13 _NC_USB3_EXTD_D2RN — TRUE TRUE NC_USB3_EXTD_D2RN 127275 2 NC DP_TBTSRC_AUXCH CN — TRUE TRUE NC_DP_TBTSRC_AUXCH_CN 28 72
1572 12 _NC_USB3_EXTD_D2RP — TRUE TRUE NC_USB3 EXTD_D2RP w2 -
s 7213 _NC_USB3_EXTD_R2D_CN — TRUE TRUE NC_USB3_EXTD_R2D_CN 1372 75
s 72 13 _NC_USB3_EXTD_R2D_CP — _TRUE TRUE NC_USB3_EXTD_R2D_CP 1372 75
~» _NC_PCIE_ENET_D2RN — TRUE TRUE NC_PCIE_ENET_D2RN -
~» _NC_PCIE_ENET_D2RP — _TRUE TRUE NC_PCIE_ENET_D2RP -
- _NC_PCIE_ENET R2D_CN — TRUE TRUE. NC _PCIE_ENET_R2D_CN .
» _NC_PCIE_ENET_R2D CP — TRUE TRUE NC_PCIE_ENET_R2D_CP 7
- 212 NC DP_1G_D_AUXCHN — TRUE TRUE NC_DP_1G_D_AUXCHN 1272
212 NC DP_1G_D_AUXCHP — TRUE TRUE NC_DP_1G_D_AUXCHP 1272
7211 _NC_SATA _A_D2RN —_ TRUE TRUE NC_SATA_A_D2RN 1727
7211 _NC_SATA A_D2RP — TRUE TRUE NC_SATA_A_D2RP 1n 7272 NC _PCIE_CLK100M_GPUN — TRUE TRUE NC_PCIE_CLK100M_GPUN 172
s 7211 _NC_SATA_A_R2D_CN — TRUE TRUE NC_SATA_A_R2D_CN 57272 NC_PCIE_CLK100OM_GPUP — TRUE TRUE NC_PCIE_CLK100M_GPUP 172
75 721 _NC_SATA_A_R2D_CP — TRUE e NC_SATA_A R2D_CP 13727212 _NC_PCIE_CLK100M_PE5N — TRUE euE  NC PCIE_CLK100M_PE5N -
7211 _NC_SATA B_D2RN — TRUE TRUE NC_SATA B _D2RN 4 272u NC_PCIE_CLK100OM PE5SP — TRUE TRUE NC_PCIE_CLK100M_PES5P 172
75 72 1 _NC_SATA_B_D2RP — TRUE ruE  NC_SATA_B D2RP 172212 _NC_PCIE_CLK100OM_ENETSDN = TRue TrRuE  NC_PCIE_CLK100M_ENETSDN ., -
75 721 _NC_SATA_B_R2D_CN — TRUE e NC_SATA B R2D_CN 721y NC PCIE_CLK100OM_ENETSDP  — TRue trRuE  NC_PCIE_CLK100M_ENETSDP ., -,
772 1 _NC_SATA_B_R2D_CP = TruE TeuE  NC_SATA_B_R2D_CP 47221 NC_PCIE_CLK100M_ENETN — TRUE teuF  NC_PCIE_CLK100M ENETN .,
C » 1 _NC_SATA_ODD_D2RN — _TRUE TRUE NC_SATA_ODD_D2RN 727211 NC_PCIE_CLK100M_ENETP — TRUE TRUE NC PCIE_CLK100OM_ENETP 172
» 1 _NC_SATA_ODD_D2RP — TRUE TRUE NC_SATA_ODD_D2RP 172721 NC_PCIE_CLK100M PEGBN — TRUE TRUE NC PCIE_CLK100M_PEGBN 172
21 _NC_SATA_ODD_R2D_CN — _TRUE TRUE NC_SATA_ODD_R2D_CN 72721 NC _PCIE CLK100M_PEGBP = NC PCIE_CLK100M_PEGBP 1 72
~» 1 _NC_SATA_ODD_R2D_CP — _TRUE TRUE NC_SATA_ODD_R2D_CP 1727211 NC_PCIE_CLK100M_SWN — TRUE TRUE NC_PCIE_CLK100M_SWN 172
211 _NC_SATA_D_D2RN — _TRUE TRUE NC_SATA_D_D2RN 1727211 NC_PCIE_CLK100M_SWP — TRUE TRUE NC _PCIE_CLK100M_SwP 1 72
= NCSATADDZRP =-Tae e NC_SAIAD_DZRP %7, NC_PCH_GP1064 CLKOUTFLEXO — 1pur  true  NC_PCH_GP1064_CLKOUTELEXO -
72 11 —_TRUE TRUE C_SATA_D_R2D CN P =
T NC_SATA D R2D CP = oue TRUE NC SATA D R2D CP Lomn NC_PCH_GP1065_CLKOUTFLEX1 — TRUE TRUE NC_PCH_GP1065_CLKOUTFELEX1 11 72
” " “NC SATA F D2RN = - NC SATA F D2RN Pl eu NC_PCH_GP1066_CLKOUTFLEX2 — true TRUE NC_PCH GP1066_CLKOUTFLEX2 1 72
=1 _NC_SATA_F_D2RP — TRUE TRUE NC_SATA F D2RP I NC_PCH_GP1067 CLKOUTFLEX3 — truE TRUE NC_PCH GP1067_ CLKOUTFLEX3 1 72
=1 NC_SATA_F_R2D_CN — TRUE TRUE NC_SATA_F_R2D_CN 172
=1 NC_SATA_F R2D_CP — _TRUE TRUE NC_SATA_F _R2D_CP 1u 72
7572 13 mg 322 E§$gs — TRUE TRUE NC USB_EXTCN w77 NG USB. 4N R - NC USB 4N .
7572 13 — TRUE TRUE C_USB_EXTCP 1372 78 NC_USB 4P = oue TRUE NC_USB 4P
75 72 13 _NC_USB_SDN — TRUE TRUE NC_USB_SDN 72 = e
s 72 13 _NC_USB_SDP — _TRUE TRUE NC USB_SDP 1372 75
213 _NC_USB_WLANN — TRUE TRUE NC_USB_WLANN 1372
213 _NC_USB_WLANP — TRUE TRUE NC_USB_WLANP 1372
s 7213 _NC_USB_6N — _TRUE TRUE NC_USB_6N 1372 75
757215 _NC_USB 6P — TRUE TRUE NC_USB_6P 1372 75
s 7213 _NC_USB_7N — _TRUE TRUE NC_USB_7N 1372 75
257215 _NC_USB 7P — TRUE TRUE NC_USB_7P 1372 78
75 72 13 _NC_USB_EXTDN — TRUE TRUE NC_USB_EXTDN 1372 75
757213 _NC_USB_EXTDP — _TRUE TRUE NC_USB_EXTDP 1372 75
2212 _NC_USB_PSOCN — _TRUE TRUE NC_USB_PSOCN 13 72
7215 _NC_USB_PSOCP — _TRUE TRUE NC_USB_PSOCP 1372
B 757215 _NC_USB_IRN — _TRUE TRUE NC_USB_IRN 1372 78
757215 _NC_USB_IRP — TRUE TRUE NC_USB_IRP 1372 78
7472 11 _NC__1TPXDP_CLK100MN — TRUE TRUE NC_1TPXDP_CLK100MN 11 72 74
7472 11 _NC__1TPXDP_CLK100MP — TRUE TRUE NC_1TPXDP_CLK100MP 11 72 74
212 NC_PCl_PME_L — TRUE TRUE NC_PCl_PME_L o
21 NC_PCI_CLK33M_0OUT2 — TRUE TRUE NC_PCI1_CLK33M_0uUT2 P
21 NC_PCI_CLK33M_0OUT3 — TRUE TRUE NC_PCI1_CLK33M_OUT3 172
211 _NC_HDA_ SDIN1 — TRUE TRUE NC_HDA_SDIN1 17 O—IRUE PCIE_TBT R2D_P<3..0> 28 74
7211 _NC_HDA_SDIN2 — TRUE TRUE NC_HDA_SDIN2 17 O—IRUE PCIE_TBT_R2D_N<3..0> 28 74
211 _NC_HDA_ SDIN3 — TRUE TRUE NC_HDA_SDIN3 17 [O—IRUE PCIE_TBT_D2R_C_P<3..0> 28 74
21 _NC_LPC DREQO_L — TRUE TRUE NC_LPC_DREQO_L 1372 O—IRUE PCIE_TBT_D2R_C_N<3..0> 28 74
2213 _NC_CLINK_CLK — TRUE TRUE. NC_CLINK_CLK 13 72
213 _NC_CLINK DATA — TRUE TRUE NC_CLINK_DATA .
12 NC_CLINK_RESET_L = TR tRuE__ NC_CLINK_RESET_L wn > IRUE DuY_S2N P<3..1> o2
— [ IRUE DMI_S2N_N<3..1> 512 74
>—IRUE DMI_N2S_P<3..1> 12 7a
O _TRUE DMI_N2S_N<3. .1> N,
A WASTER:J15 M_LB SYNC DATE=10/31/201.
-
7 7 NC_USB_SMCP — TRUE truE  NC_USB_SMCP s NC & No Test
s 72 _NC_USB_SMCN — TRUE TRUE NC_USB_SMCN 775
d} Apple Inc. <SCH_NUM>|D
2 _NC_SMC_INTERFACE_2 — _TRUE truE  NC_SMC_INTERFACE_2 . L <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE _INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
FHE"RASLE50R"ACRERS 16’ THE FOLLOWiNG:
1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 105 OF 118
11 NOT TO REPRODUCE OR COPY IT
"W AL Ricirs meseven ORI OF 81
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J15 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD LAYERS

BOARD AREAS

AL

OERERER

TOP,ISL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,1SL10,1SL11,BOTTOM

NO_TYPE,BGA,P65BGA

MM 16.2

PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 MM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
* * B
PHYSICAL_RULE_SET LAYER AKLOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP BGA P072—SPACEV
* * P65BGA PO7 PACE
50_OHM_SE TOP,BOTTOM Y 0.095 MM 0.095 MM 658G 075_SPAC
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
25_OHM_SE TOP.BOTTOM v 0.116 WM 0.116 WM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
* 2
45_OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD DEFAULT 0-1 WM .
STANDARD * =DEFAULT ?
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP BGA_P1MM * 0.1 MM ?
40_OHM_SE TOP,BOTTOM Y 0.145 MM 0.095 MM BGA_P2MM * 0.2 MM ?
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MM ?
PO75_SPACE * 0.075 MM ?
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
37_OHM_SE TOP,BOTTOM Y 0.165 MM 0.095 MM
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD = H
7 Stackup-Defined Spacing Rules
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP Note: Outer dielectric is 0.058 mm nominal,
27P4_OHM_SE | TOP,BOTTOM Y 0.265 MM 0.095 MM Inner dielectric is 0.053 mm nominal.
27P4_OHM_SE * Y 0.186 MM 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
72_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_SPACING * 0.1 MM ?
72_OHM_DIFF |isL3, 1504, 1509, 15L10| Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM_DIFF ISL2,ISL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
72_OHM_DIFF TOP,BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 MM 1x_DIELECTRIC TOP,BOTTOM 0.058 MM ?
1x_DIELECTRIC {sL3.15L4,15L9, 1SL1f 0.053 MM ?
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP IX_DIELECTRIG} ro.rocosocr. v hos 0.101 WM >
80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF |isL3.1sL4.15L9.15L10 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM_DIFF ISL2,ISL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM PHYSICAL_RULE_SET LAYER éh'—‘EﬁVESQTE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF TOP,BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSICAL_RULE_SET LAYER AREOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
85_OHM_DIFF  |ista.1sta.1st0.15010) Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM - Poseoh Pes_BoA
85_OHM_DIFF ISL2,ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF TOP,BOTTOM Y 0.105 MM 0.105 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF |isL3,1sL4,15L9,15L10| Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM_DIFF ISL2,ISL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM’
90_OHM_DIFF TOP,BOTTOM Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM

SYNC MASTE

DLE J45

SYNC DATE=12/10/201.
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CPU Signal Constraints
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP =
CPU Net Properties DP AUX NET PROPERTIES
CPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD NET_TYPE RE—
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING -
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD ELECTRICAL_CONSTRAINT_SET] PHYSICAL SPACING
N - - - CO--DML_s2n CPU_85D DMI_S2N DMI_S2N_P<3:0> 51272
CPU_27P4S =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL DM |7§7N FPILRSD DM |7§7N DMI SZN N<3 - O> 5 12 72
CPU_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [ — DMI_N2S CPU_85D DMI_N2S DMI_N2S_P<3:0> 512 72 DP_INT 1G Ml DP_85D DI DP INT ML > 567 70
- 3 SPI AYPORT |
N - N N N N N N . - [O-—DMI_N2S CPU_85D DMI_N2S DMI_N2S N<3:0> 51272 =L =
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. EDL INT cPU 508 CBU AGTL EDI_INT [—DB_INT_1G M DP_85D pispiaYPorRT | DP_INT ML _C N<3..0> se7 7
¢ s 12
= = = = orT | DP_INT ML P<3..0> o7
EDI_CSYNC CPU_50S CPU_AGTI FDI_CSYNC = DE_ASD RLSPLAYP K
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT = = L50 = s [ DP_85D DIspLAYPORT | DP_INT ML _N<3..0> 4 71 7 D
D DML CLK CPU_85D CLK_DMI DMI_CLK100M_CPU_P 611
= = = DP_85D DisPLAYPORT | DP_INT ML_F P<3..0> &
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP,BOTTOM =2x_DIELECTRIC 2 ML ClK CPU_85D CLK_DMI DMI1_CLK100M_CPU_N 611 = .y DraoLavoorr | DP INT ML F N<3. .0> o
N - N - [O-—CBU_CLK135 Pl CPU_85D CILK_PCIE CPU_CLK135M_DPLLREF_N ., = Dp,&sn mSPl voonr | DP INT ML P=3..0% i
CPU_BMIL 8 CRu_VID 0-457 W CO--CPU_CIKI35 Pl CPU_85D CLK_PCIE CPU_CLK135M_DPLLREF_P . ., = Dp,&sn mSPl avoorr | DP INT ML N<3- ‘0> 67 7174
CPU_COMP * 20 MIL 2 CPU_VREF * 12 MIL 2 ED—CRU CLK135 Pl CPU_85D CLK_PCIE CPU_CLK135M DPLLSS N ., = _A50 SB == o7 e
N — N CO-—CRU CIK135 Pl CPU_85D CLK_PCIE CPU_CLK135M_DPLLSS P .,
CPu_ITP 271 SPACING [ED-—CRULEDP_COMP CPU_27P4S CPU_COMP CPU_EDP_RCOMP s >y DP_INT 1G AUX DP_85D DiIsPL AYPORT | DP_INT_AUXCH_C_P s 6770
CPU_VCCSENSE * 25 MIL ? —— _CPU PEG_COMP CPU_27P4S CPU_COMP CPU_PEG_RCOMP s _INT 1G_ |  DP 85D pisPLAYPORT | DP_INT _AUXCH C N 5 67 70
CPU_CFG<19..0> DP_85D pisprayporT | DP__INT_AUX_P
- - - - - _ [ED-—CRUCEG CPU_45S CPU_ITP 61871 _INT_IG_, _§ 67 71
Most CPU signals with impedance requirements are 50-ohm single-ended. D1SPLAYPORT DP_INT AUX N o n
Some signals require 27.4-ohm single-ended impedance. R ——DP_Aaf
SOURCE: 1VB PLATFORM DG , Tables 205-207 [O-—XDR_CLK PCH CLK _PCIE 85D | CLK PCIE NC_1TPXDP_CLK100MP he 72
= [O-—XDR_CLK_PCH CILK_PCIE 85D | CLK PCIE NC_1TPXDP_CLK100MN X
Spacing Rule Sets = o m Celass — |caize | XDP_CPU_TDI A -
[CO-—XDE_TDOo CPU_45S CPU_1TP XDP_CPU_TDO s 15 71
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - (‘PILZLSS (‘PILITP XDP CPU TMS .
DMI_2SAME * =3X_DIELECTRIC ? DMI_2SAME TOP,BOTTOM| =4X_DIELECTRIC ? [O-—XDE_TCK CPU_45S CPU_1TP XDP_CPU_TCK 618 71
DMI_TXRX * =6X_DIELECTRIC ? DMI_TXRX TOP,BOTTOM| =10X_DIELECTRIC ? [O-—XREIRST CRU_A5S CRU_LTE XDE_CPUPCH_TRST L el
- = i - d - i [O-—XDR_BPM CPU_45S CPU_1TP XDP_BPM_L<3..0> 618
DMICLK2N2S * =6X_DIELECTRIC ? DMICLK2N2S TOP,BOTTOM| =10X_DIELECTRIC ? [O-—XDE_BRM | CPU_45S CPU_1TP XDP_BPM_L<7..4> 6 18
DMICLK2S2N * =3X_DIELECTRIC ? DMICLK2S2N TOP,BOTTOM| =6X_DIELECTRIC ? s——X0P_ADRESET_| CRU_A5S CRU_LTE ADE_DBRESET_L oo
o i d = i [ED-—XDE_PRDY_| CPU_45S CPU_1TP XDP_CPU_PRDY_L 618 71
DMICLK20THER * =4X_DIELECTRIC ? DMICLK20THER TOP,BOTTOM| =4X_DIELECTRIC ? [ED-—XDR_PREQ | CPU_45S CPU_1TP XDP_CPU_PREQ_L 618 71
_ [CO-—CRLUCATERR | CPU_45S CPU_AGTL CPU_CATERR_L 6 a1
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET O-—CRU_PECI CPU_45S CPU_VID CPU_PECI 6 14 a2
= ¢ CPU_PROCHOT_L
C oMt~ ZSANE ~ DM1_2SANE O-—CPU_PROGHOT | CPU_45S CPU_AGTI 6 a1 42 58 C
DMI_N2S DMI_S2N * DMI_TXRX [=D-—CBU_PURGD CPU_45S CPU_AGTI CPU_PWRGD 61418
= = [CO-—BUL THRMTRIP | CPU_45S CPU_8MII PM_THRMTRIP_L 6 14 a2 DP / HDMI NET PROPERTIES
DMI_SZN DMI_NZS DMI_TXRX - - . GO rP“74SS rpuiAGTl PM MEM PWRGD ez ELECTRICAL. INSTRAINT_SET] PHYSICAL e PACIN
CLK_DMI DMI_N2S * DMICLK2N2S OB\ SYNG CPU_45S CPU_AGTL PM_SYNC .12 CTRICAL_CONS =S ste SPACING
K om oMl San ~ OMICLKZSoN. [CO-—CRLLSM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<2. .0> s [Z>—HDMIL_DATA DP_85D DisPl AYPORT | HDMI_DATA_P<2..0> 68 70 71
CLK S CLK2s _ O-——CRULVID CPU_45S CPU_VID CPU_VIDSOUT 6 58 [ HDMI_DATA DP_85D DiIsPLAYPORT | HDMI_DATA_N<2..0> 68 70 71
CLK_DM1 * * DMICLK20THER [O-—CeuVID CPU_45S CPU_VID EEB x:giEEET - 558 [ HDMI_CLK DP_85D HDMI_CLK HDMI_CLK_P 5687071
HDMI_CLK N
— CO-——CRULVID CPU_45S CPU_VID 8 s8 ED—HoML_CLK DP_85D HDMI_CI K 568 70 71
PEG SSD & TBT [CO-—CBU_VCCSENSE CPU_27P4S cpy_veesense | CPU_VCCSENSE_P 8 58
ALLOW ROUTE = = = CPU VCCSENSE N »—DE_IBT MO DP_85D pisPLAYPORT | DP_TBTSNKO ML _C P<3..0> 52 7
PHYSICAL_RULE_SET LAYER ON LAYER? IMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP D_CMS.ENSF CPU_27P4S CPU_VCCSENSE 9 58 DP_TBT MIO DP_850 DISPI AYPORT DP TBTSNKO ML C N<3..0> sz 7
CPU_MEM_VREE CPU_VREE CPU_DIMMA_VREFDQ = == = .
PEG_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF — == = T = DP_85D DIspPLAYPORT | DP_TBTSNKO _ML_P<3..0> 2
[ED-—CRU_MEM_VREE CPU_VREE CPU_DIMMB_VREFDQ 722 op pIspLAYPORT | DP_TBTSNKO ML N<3..0> 2
L MEM L
—— _CPU_MEM_VREE MEM_PWR PPOV75_S3_MEM_VREFDQ_A 22 23 24 70 77 = _A50
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT == = [ DP_TBT M1 DP_85D pi1spLAYPORT | DP_TBTSNK1 ML C P<3..0> 52570 [
CPU_MEM_VREE CPU_VREE PPOV75_S3_MEM_VREFDQ B 2225 26 70
= MY = [Z»—DE_TBT M1 DP_85D DISPLAYPORT | DP_TBTSNK1 ML _C N<3..0> 527
PEG_2SAME * =3X_DIELECTRIC ? PEG_2SAME TOP,BOTTOM =4X_DIELECTRIC ? [E-—CRU_MEM_VREE MEM_PWR PPOV75_S3 MEM_VREFCA_A 22 2 24 70 77 - Dp7@ DISPI AYPORT DP TBTSNK1 ML P<3..0> 2
CPU_MEM_VREE. CPU_VREE PPOV75_S3_MEM_VREFCA_B |Lezeg = oD TRTancT M Nea
PEG_TXRX * =6X_DIELECTRIC ? PEG_TXRX TOP,BOTTOM =10X_DIELECTRIC ? =D v = e =D DP_85D pi1spLAYPORT | DP_TBTSNK1 ML _N<3..0> 2
PEG_20THER * =4X_DIELECTRIC ? PEG_20THER TOP,BOTTOM =6X_DIELECTRIC ? @_IBISN.&DEALLXQH__DLBSD DP_TBTSNKO_AUXCH_P 28
> > [ IBISNKO_AUXCH | DP_85D DP_TBTSNKO_AUXCH N
PEG_2CLK * =7X_DIELECTRIC e PEG_2CLK TOP,BOTTOM =10X_DIELECTRIC e Dp785D DP TBTSNKO AUXCH C P 12 28 70
i = DP_85D DP_TBTSNKO_AUXCH_C_N 12 28 70
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [ IBISNKI_AUXCH DP_85D DP_TBTSNK1 AUXCH P .
J— ZSANE - PEG 2SANE 2> IBISNK]_AUXCH DP_85D DP_TBTSNK1 AUXCH N .
— — — = = DP_85D DP_TBTSNK1_AUXCH_C_P 1225 70
PEG_R2D PEG_D2R * PEG_TXRX = DP_85D DP_TBTSNK1_AUXCH_C_N 12270
B PEG_* * * PEG_20THER B
PEG_* CLK_* * PEG_2CLK
DIGITAL VIDEO SIGNAL CONSTRAINTS
PHYSICAL_RULE_SET LAYER AREOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DP_2SAME * =3x_DIELECTRIC ? DP_2SAME TOP,BOTTOM =4x_DIELECTRIC ?
DP_20THER * =4x_DIELECTRIC ? DP_20THER TOP,BOTTOM =6x_DIELECTRIC ? e
HDMICLK_2CLK * =7x_DIELECTRIC ? HDMICLK_2CLK TOP,BOTTOM =10x_DIELECTRIC ?
HDMICLK_2DP * =4x_DIELECTRIC ? HDMICLK_2DP TOP,BOTTOM =6x_DIELECTRIC ?
HDMICLK_20THER * =7x_DIELECTRIC ? HDMICLK_20THER TOP,BOTTOM =10x_DIELECTRIC ? )
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE SPACINGiRULE7SEVT
DISPLAYPORT =SAME * DP_2SAME V
DISPLAYPORT * * DP_20THER [ —BEG D2R TBT CPU_85D PEG_D2R PCIE_TBT D2R_P<3..0> 5
- - = [ —BEG_D2R TRT CPU_85D PEG_D2R PCIE _TBT D2R N<3..0>
A HDMI_CLK Ok HDMICLK_2CLK = CPU_85D PEG_D2R PCIE_TBT D2R_C_P<3..0> z
HDMI_CLK DISPLAYPORT * HDMICLK_2DP [ CPU_85D PEG_D2R PCIE_TBT D2R_C_N<3..0> 2 72 A
HoMI LK - - HDMICLK 20THER PEG_R2D TBT CPU_85D PEG_R2D PCIE_TBT _R2D_P<3..0> ., » - DLE Ja> SYNC DATEZ12/107201
K _ [ PEG_R2D_TAT CPU_85D PEG_R2D PCIE TBT R2D N<3..0> . CPU Const rai nts
> CPU_85D PEG_R2D PCIE_TBT R2D _C P<3..0> s 7
s, PCIE_TBT_R2D N<3..0> T O
™ CPU_85D PEG_R2D C C 3..0> 5= App le Inc <SCH_ NUM>
DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching should be within 2.54cm. Max Length 241.3mm. = REV ON
DisplayPort AUX CH intra-pair matching should be 0.127mm. Max length 330.2mm. ® <E4LABEL>
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-04202-001-vO4. NOTICE OF PROPRIETARY PROPERTY:
MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES. THE _INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
PROPRIETARY PROPERTY_OF_APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
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PCH Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
D SATA_85D SATA_R2D NC_SATA_A_R2D_CP I
[ SATA_85D SATA_R2D NC_SATA_A_R2D_CN I
[l SATA_85D SATA_D2R NC_SATA_A _D2RP 17
= SATA_85D SATA_D2R NC_SATA_A_D2RN 1 72
= SATA_85D SATA_R2D NC_SATA_B_R2D_CP I
= SATA_85D SATA_R2D NC_SATA_B_R2D_CN I
SATA_85D SATA_D2R NC_SATA B _D2RP 1 72
= SATA_85D SATA_D2R NC_SATA_B_D2RN I
D| saTA Interface Constraints
PHYSICAL_RULE_SET LAYER AREOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_85D - ~85_0HW_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF ——  PCH_SATA_RCOWP SATA_a5sE SATA_RCOMP PCH SATA RCOMP .
SATA_37SE - =37_okm_se =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE
SATA_45SE - -a5_okn_se =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE D_USB:E 12 :JSBTBSD tg ng E§$2 E jz ::
[ USB_EXTA USB_85D USB USB_EXTA_MUXED_P 8
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT B EXTA Ush Ush USB_EXTA MUXED N -
[ . JSE_85D
SATA_2SAME * =3X_DIELECTRIC 2 SATA_2SAME TOP,BOTTOM =4x_DIELECTRIC 2 [@m®—LUSB_EXTA USB_85D USB USB_LT1 P .
SATA_TXRX - =6X_DIELECTRIC 2 SATA_TXRX TOP,BOTTOM =10X_DIELECTRIC 2 [z USE_EXTA USE_A5D USE Use LT1 N =
SATA_20THER - =4X_DIELECTRIC 2 SATA_20THER TOP,BOTTOM =6X_DIELECTRIC 2
SATA_RCOMP - =6X_DIELECTRIC 2 SATA_RCOMP TOP,BOTTOM =10X_DIELECTRIC 2 D_USB*Z; :w tg mg ggg E§$gﬁ e
oSk JSB_85D 1372
[ USB_NC USB_85D USB NC_USB_SDP 13 72
- > USB_NC USB_85D USB NC_USB_SDN 13 72
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET cPLL4ss oL 11D SMC DEBUGPRT RX L o
SATA_* =SAME * SATA_2SAME = CPU_45S cpU_1TP SMC_DEBUGPRT_TX_L 38 a1 a2
SATA_R2D SATA_D2R * SATA_TXRX D—m*:ﬂ:: :w tg “g ggg gmgﬁ =
SATA_* * * SATA_20THER N N
USB 2.0 Interface Constraints
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
C PCH_USB_RBIAS - =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [ZED—USENC USB_85D - NC_USB 6P e
[ USB_NC USB_85D USB NC_USB_6N 13 72
UsB_85D - ~85_oHU_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF e B_NC USB_85D USB NC_USB_7P 1372
L NC USB_85D USB NC_USB_7N 13 72
,_EXTB USB_85D USB USB_EXTB_P 13 68 71
CO—LUSB_EXTB USB_85D USB USB_EXTB_N 13 68 71
[ —USB_NC USB_85D USB NC_USB_EXTDP 13 72
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT = =
[ USB_NC USB_85D USB NC_USB_EXTDN 13 72
usB ~ =4X_DIELECTRIC ? usB TOP,BOTTOM =6X_DIELECTRIC ? CoO—USBBT USB_85D USB USB_BT_P 13 34
USB_RBIAS - =6X_DIELECTRIC 2 USB_RBIAS TOP,BOTTOM =10X_DIELECTRIC 2 CO—USBAT USE_A5D USE USB BL N e
- - [ USB_85D USB USB_BT_CONN_P 24 71
BT_WAKE * =4X_DIELECTRIC ? BT_WAKE TOP,BOTTOM =6X_DIELECTRIC ? [ USB_85D USB USB_BT_CONN_N 34 71
[ USB_NC USB_85D USB NC_USB_IRP 13 72
USB 3.0 INTERFACE CONSTRAINTS m— B_NC USB_85D USB NC_USB_IRN 572
TPAD USB_85D USB USB_TPAD_P 13 30
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | yiNIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = =
ON_LAYER [ USB_TPAD USB_85D USB USB_TPAD_N 13 30
USB3_85D * =B5_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_0OHM_DIFF =85_OHM_DIFF USB_85D USB USB_TPAD_R_P 39
= USB_85D USB USB_TPAD_R_N 20
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT _USB_{ _USB_{ _RRIAS PCH USB RBIAS -
USB3_2SAME * =3X_DIELECTRIC 2 USB3_2SAME TOP,BOTTOM =4x_DIELECTRIC 2
USB3_TXRX * =6X_DIELECTRIC 2 USB3_TXRX TOP,BOTTOM =10X_DIELECTRIC 2
" - 7 - 7 3_EXTA_RX USB_85D USB3_D2R USB3_EXTA D2R_P 13 38
USB3_20THER =4X_DIELECTRIC USB3_20THER TOP,BOTTOM =6X_DIELECTRIC > _USR3_EXTA_RX USE_asn USE3_DoR USB3 EXTA D2R N o
_ I USB_85D USB3_D2R USB3_EXTA_D2R_C P
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = USB_85D USB3_D2R USB3_EXTA D2R_C_N
B UsB3_* =SAME * USB3_2SAME 3_EXTA_TX USB_85D USB3_R2D USB3_EXTA_R2D_P 8
i [=>—UUSB3_EXTA TX USB_85D USB3 R2D USB3_EXTA_R2D_N a8
USB3_R2D USB3_D2R * USB3_TXRX = USB_85D USB3_R2D USB3_EXTA_R2D_C_P 13 38
UsB3_* * * USB3_20THER fi USB_85D USB3 R2D USB3_EXTA_R2D C N 15 38
[ USB3_EXTB RX USB_85D USB3_D2R USB3_EXTB_D2R_P 13 68 71
[ USB3_EXTR RX USB_85D USB3_D2R USB3_EXTB_D2R_N 13 68 71
_ USA_85D USE3_DoR USB3_EXTB D2R C_P
- = 126: = ==
System Clock Signal Constraints usegsp | usmaoor | USB3 EXTB D2R C N
PHYSICAL_RULE_SET LAYER AGLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 3_EXTE_TX USE_B5D USB3_R2D uses EXIB R2D P .
— — ON_LAYER? [=D>—USB3 _EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D_N 68 71
CLK_SLOW_45S * =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =STANDARD =STANDARD = USB_85D USB3_R2D USB3_EXTB_R2D_C_P 13 68
CLK_25M_45S * =45_OHM_SE|  =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = USE_A5D USB3_R2D Uses EXIB R2D C N 12 o0
._USB3. USB_85D USB3_D2R NC_USB3_EXTC_D2RP 1372
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NC_USES :w :g?;g;i mg 323:33 E§$g g%gNCP e
= JSB_85D | 1372
CLK_SLOW b =4x_DIELECTRIC ? = USB_85D USB3_R2D NC_USB3_EXTC R2D_CN 13 72
P _ N B3_EXTD_D2RP 1372
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. = : :w :g}g;g Ng 3253 EXTD D2RN ?
NOTE: Latest Intel DG calls out 500hms SE for sys clocks ‘@_Nc_us, lww SAa R2D NC USB2 EXTD R2D CP e
(75 ¢ | 1372
= USB_ 85D USB3_R2D NC_USB3_EXTD_R2D_CN 13 72
A M SYNC MASTER=SIDLE J45 SYNC DATE=12/10/201
Clock Net Properties : -
NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING PCH ConStraln 1 -
[Z5>—SYSCLK_CI K32K_RTC cri stow ass | crk stow | SYSCLK_CLK32K_RT 119 d} Apple Inc. <SCH_NUM>] D
[Z=>—SYSCLK_CLK25M SR CLK 25M 455 | ClK 25M SYSCLK_CLK25M_SB 110 ® e
= CLIC 25M_a55_| ClK 25 SYSCLK_CLK25M_SB_R “ <EALABEL>
= = SYSCLK_CLK25M CAMERA NOTICE OF PROPRIETARY PROPERTY:
| CILK 25M 455 | CIK 25M | 19 37
[z SYSCLKCLK2EM CAN = = - THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
FHE"RASLE50R"ACRERS 16’ THE FOLLOWiNG:
[=>—SYSCLK_CLK25M TBT CLK_25M 455 | CLK 25M SYSCLK_CLK25M_TBT 19 28 | TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
= CIK 25M 455 | CIK 25M SYSCLK_CLK25M_TBT_R 28 11 NOT TO REPRODUCE OR COPY IT 112 OF 118
111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 75 OF 81
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LPC Bus Constraints CH Net Properties _
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ) NET_TYPE PCH Net Propertl es [—
LPC_45S * =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =STANDARD =STANDARD ELECTRICAL_CONSTRAINT _SET PHYSICAL SPACING ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
CLK_LPC_45S - =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD O—LeC AD LPC_453 LPC LPC_AD<3..0> 13 4150 71
CO—LPC_ERAME_| LPC_45S LPC LPC_FRAME_L 13 4150 71
[O—LBC_RESET | LPC_45S LPC LPCPLUS RESET L 20 50 71
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT
LpC - 6 MIL 2
CcLK_LPC - 8 MIL 2
D O —SMBUS PCH CIK SMB_45S SMB gmggg Egﬂ gk_lf_A 131022 4s 63 00 71| [EEI-——BCH_PMNET PCH_45S PCH_SE Eg: :“Rﬁgags I|: 1
H [O—SMBUS PCH DATA | SwR 45S SMB 13 18 22 44 63 68 71 = _PCH_PM_NET PCH_45S PCH_SE 1
SMBus Interface Constraints [CO—SMBUS PCH 0 CIK SMB_45S SMB SML_PCH_O_CLK 13 44 g PCH PM NET PCH 455 PCH_SE PCH_DSWVRMEN 2
PHYSICAL_RULE_ SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SMBUS PCH O DATAl  SMB 45S SMB. SML_PCH_O_DATA 13 aa [T>—PCH_PM_NET PCH 455 PCH_SE PCH_SRTCRST_L "
N - - - - N N CO—SMBUS PCH 1 CIK SMB_45S SMB SML_PCH_1_CLK 13 44 oD PCH_PM_NET PCH 455 PCH SE PM_RSMRST_L 12 66 71
SMB_455 =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD pCH_ 1 g i SML_PCH 1 DATA e [T BCH_PU_NET PCH_ans PCH_SF PM SYSRST L N
[O—HDA_BIT CILK HDA_45S HDA HDA_BIT_CLK 1 sz [ZD——PCH_PUNET ECH_455 BCH_SE gm ECH PWROK 12 10 71 76
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENGHT PCH_PM_NET PCH_45S PCH_SE CH_PWROK 1219 71 78
HDA_45S HDA HDA_BIT_CLK_R 1 D
swB * =2x_DIELECTRIC 2 g HDA_SYNC HDA_45S HDA. HDA_SYNC 1 52 = Z((::7§$7:E1 zi:*ﬁss z;:*§ l‘:m BEY_IV g\ggGgWRQK Ean
| — HDA_455 HDA HDA_SYNC_R " g PCH_PM_NET PCH_455 PCH_SF PM_PWRBTN_L 12 18 a1
_ _ = HDA_455 HDA :82 E§$ E L " g PCH_PM_NET PCH_45S PCH_SE PM_THRMTRIP_ L R . .
HD Audio Interface Constraints DDA RS s . HDA SDING , >BCH_PCIE_WAKE BCH_45S pCH_SE PCIE_WAKE L 125030 1
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = _ | HDA_45S HDA. CS4208_HDA_SDOUTO_R - [E)——PCH_PUNET BCH 455 PCH_SE PCH RCIN L 1 —
[O—HbA_sbout HDA_45S HDA. HDA_SDOUT s
HDA_45S - =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = HpA_4ss DA HDA SDOUT R e [ PCIE_D2R_SSD BCIE_amD pCIE DR PCIE_SSD_D2R_P<3..0> 1
[E——BCIE_D2R_SSD PCIE_85D PCIE_D2R PCIE_SSD_D2R_N<3..0> ;4
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT o1 o1 SPI CLK R [=—BCIE_R2D SSD PCIE_85D PCIE_R2D PCIE_SSD_R2D_C P<3..0> 1535
= —A485 SPI_CLK e [=—ECIE_R2D_SSD PCIE_85D PCIE_R2D PCIE_SSD_R2D_C_N<3..0> 535
HoA i ~2x_DIELECTRIC ? —SBLOK :z:fg :z: SPI MOSI R = PrEesd PCIE_85D PCIE_R2D PCIE_SSD_R2D P<3..0> .
= = %0 PCIE_85D PCIE_R2D PCIE_SSD_R2D_N<3..0> ..
SP1 Interface Constraints D—seLsost SeLass sl SPL_hos1 . =
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP g SP1_45S SP1 SPI_CSO_R_L 13 50
- - - - - - O—SRLCSO SP1_45S SP1 SP1_CSO_L 50
SP1_45s - =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
C SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT s gon UsE3_asp uses 2 USB3 SD R2D C P U
SP1 * 8 MIL 2 [O--USB3_sD R2D USB3_85D USB3_R2D USB3_SD_R2D_C_N 13 20 68 71
O--UsB3 sD D2R USB3_85D USB3_D2R USB3_SD_D2R_P 13 20 68 71
PCH Si ng lIe Net Constraints [O--USBa Sh D2R USB3 85D USB3_D2R USB3_SD_D2R_N 13 20 08 71
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | \MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CD-—DCIE AR R2D BCIE_A5D BCIE_R2D PCIE AP_R2D P s
il ON_LAYER? [O--BCLE_AP_R2D PCIE_85D PCIE_R2D PCIE_AP_R2D_N 3471
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [— PCIE_85D PCIE_R2D PCIE_AP _R2D C P 13 34
= PCIE_85D PCIE_R2D PCIE_AP_R2D_C N 13 34
[ PCIE_85D PCIE_R2D PCIE_AP_R2D_PI_P 3
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WENIGHT PCIE 85D BCIE RoD PCIE AP R2D PI N .
PCH_SE * =2x_DIELECTRIC 2 PCH_SE TOP,BOTTOM =3x_DIELECTRIC ? [O-—-BCIE AP D2R PCIE_85D PCIE_D2R PCIE_AP_D2R_P 13 34
[O-—BCLE_AP_D2R PCIE_85D PCIE_D2R PCIE_AP_D2R_N 13 34
=D PCIE_85D PCIE_D2R PCIE_AP_D2R_PI_P -
PCI —Express =D PCIE_85D PCIE_D2R PCIE_AP_D2R_PI_N 2471
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP % z:::i:;ixig :2;2 z:::i:g z:::i:i;g Eg:g gﬁmgsﬁ S%g Z :: ::
PCIE_85D * 85 OHN_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF > PCIE_85D PCIE_R2D PCIE_CAMERA R2D_C_P 13 37
- - - - - = PCIE_85D PCIE_R2D PCIE_CAMERA_R2D_C_N 13 37
CLK_PCIE_85D - =85_0HW_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [Z>_PCIE_CAUFRA D2R PCIE 85D CCIE DoR PCIE CAMERA D2R P o
[ZD-—BCLE_CAVERA D2R PCIE_85D PCIE_D2R PCIE_CAMERA_D2R_N 13 a7
= PCIE_85D PCIE_D2R PCIE_CAMERA D2R_C P 36 37
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = PCIE_85D PCIE_D2R PCIE_CAMERA_D2R_C N 36 37
PCIE_2SAVE - =2X_DIELECTRIC 2 PCIE_2SAVE TOP,BOTTOM =4X_DIELECTRIC 2
B PCIE_TXRX * =6X_DIELECTRIC ? PCIE_TXRX TOP,BOTTOM =10X_DIELECTRIC ? [ CLK_ILPC_455 CLK_1PC LPC_CLK33M_SMC_R 11 10
PCIE_20THER - =4X_DIELECTRIC ? PCIE_20THER TOP,BOTTOM =6X_DIELECTRIC ? [CO-—DCHLPC OIKO CLICLPC_455 CLICLPC LPC_CLK33M_SWC o
= - . = : - . [O-—BCH LEC CLKO CLK_ | PC_45S CLK_1PC LPC_CLK33M_LPCPLUS 10 50 71
PCIE_2CLK * =7X_DIELECTRIC ? PCIE_2CLK TOP,BOTTOM =10X_DIELECTRIC ? = CLK_ILPC_455 CLK_1PC LPC_CLK33M_LPCPLUS R 1110
- - > - > [ZZ®-—BCLE_CLK100M CPU_45S CLK_PCIE PCH_CLK33M_PCIIN 1 1e
CIECLK_20THER - =7X_DIELECTRIC ? PCIECLK_20THER TOP,BOTTOM =10X_DIELECTRIC ? >_PCIE_CIKI00u oPLL_ a5 LK BOLE PCH CLK14P3M REFCLK .
[ED-—BCLE_CLKI00M CPU_45S CLK_PCIE PCH_CLK33M_PCIOUT 119
_ = PCIE CIKI00M PCHl  CIK PCIE 85D CLK_PCIE PCIE_CLK100M_PCH_P "
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [ED-—BCLE_CLK100M PCH CIK PCIE_85D CIK PCIE PCIE_CLK100M_ PCH_N 1
PCIE = —SANE " PCIE 25AME [ED-—BCIE_CLKI00M TBT|  CLK _PCIE 85D CLK_PCIE PCIE_CLK100M_TBT_ P 12
— _ — _ [ED-—BCIE_CLK100M TBT|  CLK_PCIE 85D CLK_PCIE PCIE_CLK100OM_TBT_ N 1z
PCIE_R2D PCIE_D2R * PCIE_TXRX ED-—BCIE_CLKI00M DOT|  CIK PCIE 85D CLK_PCIE PCH_CLK96M_DOT_P 1
PCIE * * * PCIE 20THER [E=D--BCLE_CLKIOOM DOTy  CIK PCIE 85D CIK PCIE PCH_CLK96M_DOT_N "
= = - PCIE_ClK100M SATR PCIE 85D CLK_pCLE PCH_CLK100M_SATA_P “ -
PCIE_* CLK_* * PCIE_2CLK > PCIE_CIKI0OM SATA PCIE 85D CLK_PCIE PCH_CLK100M_SATA_N 1
" " = [O-—BCIE_CLK100M ENET PCIE_8SD ClK_PCIE PCIE_CLK100M_SD_P
CLK_PCIE PCIECLK_20THER __eCIE ClKI00M ENEr PCIE 85D CLK_PCIE PCIE_CLK100M SD_N
[CO-—BCIE_CLK100M AP PCIE_85D CLK_PCIE PCIE_CLK100M_AP_P 1134
[CO--BCIE CIKIOOM AP | PCIE 85D CLK_PCIE PCIE_CLK100M_AP_N 1 oas
= PCIE_85D CLK_PCIE PCIE_CLK100M_AP_CONN_P s =
= PCIE_85D CLK_PCIE PCIE_CLKI100M_AP_CONN_N 3 7
[O-—BCIE_CLK100M S2 CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_CAMERA P .,
[CO-—BCLE_CLKI00M S2 CLK_PCIE_85D CLK_PCIE PCIE_CLKI100M_CAMERA_N 1, 3
flEEed CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_CAMERA C_P 35 a7
= CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_CAMERA C_N 35 a7
A SYNC MASTER=SIDLE J45 SYNC DATE=12/10/201
[ZED-—PCIE_CIK100M_EW CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_P 138 13 -
LK POIE gan |Gl poIE PCIE_CLK100M_SSD_N . PCH Constraints 2
@ Apple Inc. S—NUM> D
o <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE_INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
FHE"RASLE50R"ACRERS 16’ THE FOLLOWiNG:
1 TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 113 OF 118
11 NOT TO REPRODUCE OR COPY IT
"W AL Ricirs reseven ORI 76 OF 81
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Memory Bus Constraints Memory Net Properties
PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
MEM_37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD
MEM_40S * =40_OHM_SE|  =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD O UELACILKO MEM_72D MEN_CLEC MEN A CLK PO 7
CO—MEM_A_CLKO MEM_72D MEM_CIK MEM_A_CLK_N<O> 723 27
MEM_72D * =72_OHM_DIFF | =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF D MEM A_CLK1 MEM_72D MEM_CI K MEM_A_CLK_P<1> 7 24 27
- = = = = _ _ MEM_A_CIL K1 MEM_72D MEM_CLK MEM_A_CLK_N<1> 724 27
MEM_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD I:@ MEV_A_CNTL O MEV_40S MEY_CTR] MEM A CKE<O> e
MEM_85D * =85_OHM_DIFF | =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF > MEM A _CNTL1 MEM_40S MEM_CTRI MEM_A_CKE<1> 7 24 27
[ MEM_A_CNTILO MEM_40S MEM_CTRI MEM_A_CS_L<0> 723 27
(D MEM_A_CNTI 1 MEM_40S MEM_CTRI MEM_A_CS_L<1> 724 27
[ MEM_A_CNTLO MEM_40S MEM_CTRI MEM_A_ODT<0> 723 27
MEM A_CNTI 1 MEM_40S MEM _CTRL MEM_A_ODT<1> 7 24 27
[CO—MEM A _CMD MEM_40S MEM_CMD MEM_A_A<15..0> 7 23 24 27
O MEM A _CMD MEM_40S MEM_CMD MEM_A_BA<2..0> 7 23 24 27
[CO—MEM_A_CMD MEM_40S MEM_CMD MEM_A_RAS_L 723 24 27
O MEM_A_cuD MEM_40S MEM_CMD MEM_A_CAS_L 723 24 27
CO—MEM_A_CMD MEM_40S MEM_CMD MEM_A_WE_L 7 23 24 27
= O MEM A _DATA O MEM_45S MEM_A_DATA Q MEM_A_DQ<7. .0> 723 24
SpaC 1 ng RU I e SetS O MEM A _DATA 1 MEM_45S MEM A_DATA_ 1 MEM_A_DQ<15. .8> 723 24
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : MEM 7DATA77 MFM*ZLSS MEM 7DATA77 MEM A DO<23- _16> v
- - O MEM_A DATA 3 MEM_45S MEM A_DATA_3 MEM_A_DQ<31..24> ..
MEM_DATA2SELF * =2x_DIELECTRIC MEM_DATA2SELF | TOP,BOTTOM| =5x_DIELECTRIC O MEM_A DATA 4 MEM_45S MEM A DATA 4 MEM_A_DQ<39..32> ;..
~ - > Z > MEM A_DATA_5 MEM_45S MEM A_DATA_5 MEM_A_DQ<47..40> ;.2
IMEM_DQS20WNDATA 2x_DIELECTRIC ? MEM_DQS20WNDATA TOP,BOTTOM 5x_DIELECTRIC ? = MEM_A_DATA 6 MEM_45S MENM_A_DATA 6 MEM_A_DO<55. 48> 5
MEM_CMD2CMD * =2x_DIELECTRIC ? MEM_CMD2CMD| TOP,BOTTOM| =5x_DIELECTRIC ? [0 MEM_A_DATA 7 MEM_45S MEM A DATA 7 MEM_A_DQ<63..56> ;.2
~ - > Z > o MEM_A_DQSO MEM 85D MEM A_DQS_Q MEM_A_DQS_P<0> 723 24
MEM_CMD2CTRL 2x_DIELECTRIC ? MEM_CMD2CTRL TOP,BOTTOM 5x_DIELECTRIC ? g MEM_A_DOSO MEM_85D MEM_A_DOS_0 MEM_A_DOS_N<O> N
MEM_CTRL2CTRL * =2x_DIELECTRIC ? MEM_CTRL2CTRL | TOP,BOTTOM| =5x_DIELECTRIC ? CO—MEM_A_DQS1 MEM 85D MEM A_DQS_1 MEM_A_DQS_ P<1> 723 24
MEM_A_DQS1 MEM_85D MEM_A_DQS_1 MEM_A_DQS_N<1> 7 23 24
* = 2 = ? = =P - — Amtwen
MEM_CLK2CLK 4x_DIELECTRIC ? MEM_CLK2CLK| TOP,BOTTOM 8x_DIELECTRIC ? o _UEM_A_DOS2 MEM_85D MEM_A_DOS._2 MEM_A_DOS_P<2> B
MEM_20THERMEM * =4x_DIELECTRIC ? MEM_20THERMEM | TOP,BOTTOM| =8x_DIELECTRIC ? O MEM A _DQS2 MEM 85D MEM A_DQS_2 MEM_A_DQS N<2> 723 24
MEM_A_DQS3 MEM_85D MEM_A_DQS_3 MEM_A_DQS_P<3> 7 23 24
* = 2 = ? =P - i
MEM_2PWR 2x_DIELECTRIC 7 MEM_2PWR | TOP,BOTTOM| =4x_DIELECTRIC 7 = WEu_A Dosa WEL A P MEM A DOS N<3> e
MEM_2GND * =2x_DIELECTRIC ? MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ? O MEM A _DQS4 MEM 85D MEM A_DQS_4 MEM_A_DQS_ P<4> 723 24
MEM_A_DQS4 MEM_85D MEM_A_DQS_4 MEM_A_DQS_N<4> 7 23 24
* = 2 = ? =P - =l i
MEM_20THER 6x_DIELECTRIC ? MEM_20THER | TOP,BOTTOM 10x_DIELECTRIC ? = MEM_A_DOSS MEM_85D MEM_A_DOS._ 5 MEM_A _DOS _P<5> N
O MEM_A_DOSS MEM 85D MEM A_DQS_5 MEM_A_DQS_N<5> 723 24
[T MEM_A_DOS6 MEM_85D MEM A DQS 6 MEM_A_DQS_P<6> 723 24
_ _ LA_| MEM_85D MEM A_DQS_6 MEM_A_DQS_N<6> 723 24
> MEM_A_DQS7 MEM_ 85D MEM A_DQS_7 MEM_A_DQS_P<7> 723 24
Memory Bus Spacing Group Assignments [ e MEUASD ) MEUA DS A DOS sl o
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_B_CIKO MEM_72D MEM_CI K MEM B CLK P<0O> .
MEM_*_DATA_* * MEM_20THER MEM_A_DQS_O [MEM_A_DATA_O IMEM_DQS20WNDATA| O MEM B CLKO MEM_72D MEM_CI K MEM_B_CLK_N<O> 725 27

- " ~ ~ ~ T MEM B_CI K1 MEM_ 72D MEM_CI K MEM_B_CLK P<1> 7 26 27
MEM_*_DQS_ MEM_20THER MEM_A_DQS_1 |[MEM_A_DATA 1 IMEM_DQS20WNDATA MEM_B_CI K1 MEM_720 MEN_C1K MEM B CLK N<1> -
MEM_CMD * * MEM_20THER MEM_A_DQS_2 |MEM_A_DATA_2 * IMEM_DQS20WNDATA O MEM B CNTIO MEM_40S MEM_CTRI MEM_B_CKE<0> 725 27

> > > MEM B_CNTI 1 MEM_40S MEM_CTRI MEM_B_CKE<1> 7 26 27

MEM_CTRL MEM_20THER MEM_A_DQS_3 [MEM_A_DATA_3 IMEM_DQS20WNDATA = uthedfuri o WEV_ 408 \EM_OTR! MEM B CS L<0> i

MEM_CLK * * MEM_20THER MEM_A_DQS_4 |MEM_A_DATA_4 * IMEM_DQS20WNDATA > MEM B _CNTL1 MEM_40S MEM_CTRI MEM_B_CS_L<1> 7 26 27

~ 5 MEM B CNTIO MEM_40S MEM CTRL MEM_B_ODT<0> 725 27

MEM_A_DQS_S |MEM_A_DATA_S MEM_DQS2OWNDATA -: MEM_B_CNTI 1 MEM_40S MEM_CTRI MEM_B_ODT<1> 7 26 27
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_A_DQS_6 |MEM_A_DATA_6 * IMEM_DQS20WNDATA D MEM_B_CMD MEM_40S MEM_CMD MEM_B_A<15..0> 7 25 26 27
MEM_* DATA * =SAME VEM_DATA2SELF MEM_A_DQS_7 |MEM_A DATA_7 *  |MEM_DQS20WNDATA o MEM_405 MEM_CND MEM B BA<2..0> 7 sz 2
—— — — = — — = — O MEM B CMD MEM_40S MEM_CMD MEM_B_RAS L 7 25 26 27
MEM_B_DQS_O [MEM_B_DATA_O * IMEM_DQS20WNDATA O MEM B CMD MEM_40S MEM_CMD MEM_B_CAS_L 725 20 27
~ CO—MEM B CMD MEM_40S MEM_CMD MEM_B_WE_L 7 25 26 27

MEM_B_DQS_1 |MEM_B_DATA_1 IMEM_DQS20WNDATA| > _UEM_A_DATA O MEM_45S MEM_B_DATA 0O MEM B _DO<7..0> .

NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_B_DQS_2 |MEM_B_DATA_2 * IMEM_DQS20WNDATA O MEM_B_DATA_1 MEM_45S MEM B DATA 1 MEM_B_DQ<15..8> 725 26

MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 [MEM_B_DATA_3 *  |MEM_DQS20WNDATA O UEMEB_DATA 2 MEM_45S MEM_B_DATA_2 MEM B DO<23..16> ...

— — —— — — = = O MEM B DATA 3 MEM_45S MEM B_DATA 3 MEM_B_DQ<31..24> ..
MEM_CMD MEM_CTRL * MEM_CMD2CTRL MEM_B_DQS_4 |MEM_B_DATA_4 * IMEM_DQS20WNDATA| O MEM_B DATA 4 MEM_45S MEM B_DATA 4 MEM_B_DQ<39..32> ;.2
MEM_CTRL MEM_CTRL - MEM_CTRL2CTRL MEM_B_DQS_5 |MEM_B_DATA_5 - MEM_DQS20WNDATA O BB DATA_S MEM_45S MEM_B_DATA_S MEM B DQ<47..40> ...

— — —— — — = = O MEM B DATA 6 MEM_45S MEM B_DATA 6 MEM_B_DQ<55..48> ;. 2
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DQS_6 |MEM_B_DATA_6 * |MEM_DQS20WNDATA >—MEW B DATA 7 MEM_45S MEM_B DATA 7 MEM_B_DQ<63..56> _, 2

MEM_* MEM_* * MEM_20THERMEM MEM_B_DQS_7 [MEM_B_DATA_7 * MEM_DQS20WNDATA O UELEDGS0 MEM_B5D MEM_B_DQS_0 MEN B _DOS P> e
b — —— — — = — [CO—MEM_B_DQSO MEM 85D MEM B_DQS_Q MEM_B_DQS_N<O0> 7 25 26
[CO—MEM B DQS1 MEM 85D MEM B_DQS_1 MEM_B_DQS_P<1> 7 25 26
[CO—MEM B DQS1 MEM 85D MEM B_DQS_1 MEM_B_DQS_N<1> 7 25 26
O MEM_B_DQS2 MEM 85D MEM B_DQS_2 MEM_B_DQS_P<2> 7 25 26
- O MEM B DQS2 MEM 85D MEM B_DQS_2 MEM_B_DQS_N<2> 7 25 26
DDR3 (Memory Down) - O MEM B DQSE MEM 85D MEM B_DQS_3 MEM_B_DQS_P<3> 7 25 26
DQ signals should be matched within 0.508mm of associated DQS pair [CO—MEM_B DQS3 MEM_85D MEM B DQS 3 MEM_B_DQS_N<3> 7 25 26
DQS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. O MEM B DQS4 MEM_85D MEM B DQS 4 MEM_B_DQS P<4> 725 26
DQS to clock matching should be within [CLK-139.73mm] and [CLK-30.48mm]. O MEM B DQs4 MEM_85D MEM B DQS 4 MEM_B_DQS N<4> 725 26
CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. [O—MEM_B DQSS MEM_85D MEM B DQS 5 MEM_B_DQS P<5> 7 25 26
CONTROL signals should be matched within [CLK-2.54mm] to [CLK+Omm] of CLK pairs. O MEM B DQSS MEM_85D MEM_B_DQS_5 MEM_B_DQS_N<5> 725 26
A/BA/CMD signals should be matched within [CLK-2.54mm] to [CLK+2.54mm] of CLK pairs. [ MEM_B_DQS6 MEM_85D MEM_B_DQS_6 MEM_B_DQS_P<6> 725 26
DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. [ MEM_B_DQS6 MEM_85D MEM B DQS 6 MEM_B_DQS N<6> 725 26
Maximum Bength of any signal from die pad to first DRAM device is 139.7mm max, to last DRAM device is 194.31mm max. [ MEM B DOS7 MEM 85D MEM B_DQS_7 MEM_B_DQS_ P<7> 7 25 26
SOURCE: Double checked with Doc#486985 Chief River SFF Platform DG: Memory Down (D UEMB_D0S7 MEM_BSD MEM_B_DQS_7 MEM B DOS N<7> oo
SOURCE: Need to re-confirm CRW DG for memory down (Intel not yet provided) P MEM_PWR PPOV75_S3_MEM_VREFDO A 2 2 26 10 0
- MEM_PWR PPOV75_S3_MEM_VREFCA_A 22 23 24 70 74
Memory to Power Spacing = MEM_PUR PP1V35_S3_NEM i
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_PWR MEM_* MEM_2PWR
MEM_PWR * > DEFAULT SYNC DATE=12/10/201
Memory to GND Spacing Memory Constraints
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
GND MEM_* MEM_2GND
NOTICE OF PROPRIETARY PROPERTY:
THE _INFORMATION CONTAINED HEREIN 1S THE <BRANCH>
PROPRIETARY PROPERTY_OF_APPLE INC.
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DisplayPort Signal Constraints
NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

Thunderbolt SPI Signal Constraints

Thunderbolt/DP Net Properties

TBT_SPI

=2x_DIELECTRIC

D Thunderbolt/DP Connector

Signal Constraints

PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBT_SPI_45S * =45_OHM_SE =45_0OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
* ?

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

TBTDP_85D

*

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

TBT_DP

SOURCE: Bill Cornelius’s Thunderbolt Routing

Interface Constraints

Notes

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

TBTDP_85D

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

TBTDP_2SAME * =3X_DIELECTRIC ? TBTDP_2SAME TOP,BOTTOM =4x_DIELECTRIC ?
TBTDP_TXRX * =6X_DIELECTRIC ? TBTDP_TXRX TOP,BOTTOM =10X_DIELECTRIC ?
TBTDP_20THER * =4X_DIELECTRIC ? TBTDP_20THER TOP,BOTTOM =6X_DIELECTRIC ?

C NET_SPACING_TYPEL1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
TBTDP_* =SAME * TBTDP_2SAME
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX

TBTDP_* * * TBTDP_20THER

28 31 72

28 31

31

31

28 31

28 31

31

31

31

28 31

28 31

31

31

31

31

28 31

28 31

31

28 31 72

28 31 72

31

31

28 31

28 31

31

31

28 32

28 32

32

32

28 32

28 32

32

32

32

28 32

28 32

32

32

32

32

28 32

28 32

32

32

28 32

28 32

32

32

28 32

28 32

32

32

ELECTRICAL_CONSTRAINT_SET

NET_T'

PHYSICAL

SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
O IBL_A_R2D TRIDP_85D TRIDP_R2D TBT_A_R2D_C P<1..0>
[O—IBL A R2D TRIDP_85D TRIDP_R2D TBT_A_R2D_C N<i1..0>
[O—IBLAR2D TRIDP_85D TRIDP_R2D TBT_ A _R2D P<1..0>
O—IBL A R2D TBTDP_85D TBTDP_R2D TBT A R2D _N<1..0>
CO—DR A LSX M DP_85D DISPI AYPORT DP_TBTPA ML_C P<1>
CO—DeaLsx DP_85D DISPI AYPORT DP_TBTPA_ML_C N<i1>
CO—DeaLsx DP_85D DISPI AYPORT DP_TBTPA_ML_P<1>
O—DeA Lsx DP_85D DISPI AYPORT DP_TBTPA_ML_N<1>
CO—Dea Lsx DP_85D DISPI AYPORT DP_A_LSX_ML_P<1>
O—DeaLsx DP_85D DISPI AYPORT DP_A_LSX_ML_N<1>
[ —DP_TETPA Wi DP_85D DISPI AYPORT DP_TBTPA_ML_C P<3>
[ —DP_TETPA I DP_85D DISPI AYPORT DP_TBTPA_ML_C N<3>
[ED—DP_TBTPA_MI DP_85D DISPI AYPORT DP_TBTPA_ML_P<3>
[T —DP_TETPA I DP_85D DISPI AYPORT DP_TBTPA_ML_N<3>
[O—IBL A _D2RO TRIDP_85D TRIDP_D2R TBT_A_D2R_C_P<0>
[O—IBL A _D2RO TRIDP_85D TRIDP_D2R TBT_A_D2R_C_N<O>
CO—IBL A _D2RO TBTDP_85D TBTDP_D2R TBT_A_D2R_P<0>
[O—IBL A _D2RO TRIDP_85D TRIDP_D2R TBT_A_D2R_N<O0>
@D IBL_A _D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R_C_P<1>
D IBL A D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R_C_N<i1>
[ IBL_A _D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R_P<1>
@D IBL_A_D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R_N<1>
[O—IBL A D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R1_AUXDDC_P
[O—IBL A D2R1 TRIDP_85D TRIDP_D2R TBT_A_D2R1_AUXDDC_N
[CO—IBL A AUXCH DP_85D DP_TBTPA_AUXCH C P
CO—IBL A _AUXCH DP_85D DP_TBTPA_AUXCH_C_N
CO—IBL A _AUXCH DP_85D DP_TBTPA_AUXCH_P
CO—IBL A AUXCH DP_85D DP_TBTPA_AUXCH_N
[ED——IELB R2D TRIDP_85D TRIDP_R2D TBT B_R2D_C P<1..0>
[ED——IEL_B _R2D TRIDP_85D TRIDP_R2D TBT B_R2D_C N<i1..0>
[EB—IBT_B_R2D TBIDP_85D TRIDP_R2D TBT B_R2D P<1..0>
[ED-—IEL_B R2D TRIDP_85D TRIDP_R2D TBT B_R2D N<1..0>
>--De B Lsx DP_85D DISPI AYPORT DP_TBTPB_ML_C P<1>
m>--De B Lsx DP_85D DISPI AYPORT DP_TBTPB_ML_C N<i1>
DB B Lsx M DP_85D DISPI AYPORT DP_TBTPB_ML_P<1>
E»--De B Lsx DP_85D DISPI AYPORT DP_TBTPB_ML_N<1>
>--De B Lsx DP_85D DISPI AYPORT DP_B_LSX_ML_P<1>
--DLeB Lsx DP_85D DISPI AYPORT DP_B_LSX_ML_N<1>
[=>--DB_TETPE Wi DP_85D DISPI AYPORT DP_TBTPB_ML_C P<3>
[=—-DP_TBTPE_MI DP_85D DISPI AYPORT DP_TBTPB_ML_C N<3>
- Ml DP_85D DISPI AYPORT DP_TBTPB_ML_P<3>
[=>--DP_TETPE Wi DP_85D DISPI AYPORT DP_TBTPB_ML_N<3>
[=D-—IBL_B 2RO TRIDP_85D TRIDP_D2R TBT_B_D2R_C_P<0>
[E——IBL B D2R0 TBTDP_85D TBTDP_D2R TBT B _D2R_C_N<O>
=>-—IEL_B _D2R0 TRIDP_85D TRIDP_D2R TBT_B_D2R_P<0>
=»-—IBL_B_D2R0 TRIDP_85D TRIDP_D2R TBT_B_D2R_N<O>
—IBL_B D2R1 TRIDP_85D TRIDP_D2R TBT_B_D2R_C_P<1>
=>——IBL_B D2R1 TRIDP_85D TRIDP_D2R TBT_B_D2R_C_N<i1>
[=>——IBL_B D2R1 TRIDP_85D TRIDP_D2R TBT_B_D2R_P<1>
[—IBL_B D2R1 TRIDP_85D TRIDP_D2R TBT B_D2R_N<1>
=>—IBL_B D2R1 TRIDP_85D TRIDP_D2R TBT_B_D2R1_AUXDDC_P
E®—IBI_B_D2R1 TRIDP_85D TRIDP_D2R TBT_B_D2R1_AUXDDC_N
[E>——IBT B AUXCH DP_85D DP_TBTPB_AUXCH_C_P
[ED——IBL_B_AUXCH DP_85D DP_TBTPB_AUXCH_C N
[>-—IBL_B_AUXCH DP_85D DP_TBTPB_AUXCH_P
TBT_B_AUXCH DP_85D DP_TBTPB_AUXCH_N

Thunderbolt IC Net Properties

PE

[— DP_85D DISPLAYPORT DP_TBTSRC ML_C P<3..0>
[— DP_85D DISPI AYPORT DP_TBTSRC_ML_C_N<3..0>
[ DP_85D DISPLAYPORT DP_TBTSRC_AUXCH _C P
[ DP_85D DISPLAYPORT DP_TBTSRC_AUXCH_C N
[O—IBLSPI CIK TBT_SPI_45S | TRT_SP1 TBT_SPI_CLK
[CO—IBL_SP1_MOSI TBT_SPI_45S | TRT SPI TBT_SPI_MOSI
[O—IBL_SPI_MISO TBT_SPI_45S | TRT SPI TBT_SPI_MISO
CO—IBLSPI CS | TBT_SPI_45S | TRT_SP1 TBT_SPI_CS_L

Only used on dual-port hosts.

Only used on hosts supporting Thunderbolt video-in

SYNC MASTER=

IDLE J45 SYNC DATE=12/10/201.

Thunderbolt Constraints

(fs Apple Inc. <SCH_NUM=>| D
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Camera Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
= OS2 MEM CLK S2_MEM 85D S2 MEM CLK MEM_CAM_CLK_ P 36 a7
M I P I I nte rface ConSt rail I’ltS OS2 MEM CIK S2_MEM 85D S2_MEM CIK MEM_CAM_CLK_N 36 37
PHYSICAL_RULE_SET LAYER AGEOXVBOYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP OS2 MEM CNTI S2_MEM_45S S2_MEM CTRI MEM_CAM_CKE 36 37
N - - - - - (oD S2_MEM_CNTI S2_MEM 45S S2_MEM CTRL MEM_CAM_CS_L 36 37
D MIPI_85D =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF S2_MEM_45S S2_MEM_CTRI MEM CAM _ODT -
[>—S2_MEM_CMD S2_MEM_45S S2_MEM_CTRI MEM_CAM_CAS_L 36 37
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [0 S2_MEM_CND S2_MEM 45S S2_MEM CTRL MEM_CAM_RAS_L 36 37
N N > - > CO—S2_MEM_CMD S2_MEM 45S S2_MEM CMD MEM_CAM_WE_L 36 37
MIPI_20THER =4X_DIELECTRIC e MIPI_20THER TOP,BOTTOM =6X_DIELECTRIC e q?iMFMirMD 977MFM7455 q?iMFMirMD MEM CAM BA<0> 6 57
_2CLK * =6X_DIELECTRIC ? 1_2CLK TOP,BOTTOM =8X_DIELECTRIC ? OS2 MEM CMD S2_MEM 45S S2_MEM_CMD MEM_CAM_BA<1> 36 37
N - > B > OS2 MEM CMD S2_MEM_45S S2_MEM_CMD MEM_CAM_BA<2> 36 37
MIPICLK_20THER =7X_DIELECTRIC e MIPICLK_20THER TOP,BOTTOM =10X_DIELECTRIC e 977MFMJ)0Q0 977MFM785D Q?iMFMinOQO MEM CAM DOS P<O> 6 57
OS2 MEM_DQSO S2_MEM 85D S2_MEM DQSQ MEM_CAM_DQS_N<O> 36 37
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 MEM_CAM_DQS_P<1> 36 37
MIPI_DATA * * MIPI_20THER [Dp—S2MEM_DOS1 1 S2 MEM 85D . S2 VAN DQSI1 MEM_CAM_DOQS_N<1> %0 37
5 " [mD—S2_MEM DATA O | S2 MFM 45S S2_MEM_DATAQ MEM_CAM_DM<0> 6 57
MIPI_DATA CLK_MIPI * MIPI_2CLK m _MEM_DATA__ S2_MEM_45S S2_MEM_DATA1 MEM_CAM_DM<1> 36 37
< >
CLK_MIPI * * MIPICLK_20THER [TD—S2_MEM A S2_MEM_45S S2_MEM_CMD MEM_CAM_A<14. .0 36 a7
_MEM_| _ | S2 MEM 45S S2_MEM DATAQ MEM_CAM_DQ<7..0> 2 a7
_MEM_DATA_ | S2_MEM_45S S2_MEM DATA1 MEM_CAM_DQ<15. .8> 2 a7
Memory BUS ConStral nts [ MIPL_DATA S2 MIPI 85D MIPI DATA MIPI_DATA P 36 37
PHYSICAL_RULE_SET LAYER éhLEﬁVESQTE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ MIPI _DATA S2 MIP1_85D MIPI_DATA MIPI_DATA N 36 37
2_MEM_4 * =45_OMM_SE|  =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD MIPL_BSD MIPI_DATA MIPI_DATA_CONN_P i
S2_MEM_45S =45 _OHW_S =45 _OHW_S =45 _OHW_S =45 _OHW_S - — ™ MIPL_85D MIPL_DATA MIPI_DATA_CONN_N e
S2_MEM_85D * =85_OHM_DIFF | =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
[P CIK S2 MIPI_ 85D CLK_MIPL MIPI_CLK P 6 37
[ MIPL CLK S2 MIPI 85D CLK_MIP1 MIPI_CLK N 36 a7
u MIPI_ 85D CLK _MIP1 MIPI_CLK CONN_P U
C Spacing Rule Sets = ey een | o uier MIP1_CLK CONN N o
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 977MFM7PWR PP1V35 CAM 6 a7
S2_DATA2SELF * =2x_DIELECTRIC S2_DATA2SELF TOP,BOTTOM | =4x_DIELECTRIC ? fiEen s S2_MEM_PWR PPOV675_CAM_VREF 36 37
- ~ S2_MEM_PWR PPOV675_MEM_CAM_VREFCA o
S2_DQS20WNDATA * =2x_DIELECTRIC ? S2_DQS20WNDATA| TOP,BOTTOM| =4x_DIELECTRIC ? S2_MEM_P PPOV675_MEM_CAM_VREEDQ o
S2_CMD2CMD * =2Xx_DIELECTRIC ? S2_CMD2CMD | TOP,BOTTOM| =4x_DIELECTRIC ?
S2_CMD2CTRL * =2x_DIELECTRIC ? S2_CMD2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_CTRL2CTRL * =2x_DIELECTRIC ? S2_CTRL2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_20THERMEM * =4x_DIELECTRIC ? S2_20THERMEM TOP,BOTTOM| =6x_DIELECTRIC ?
S2MEM_2PWR * =2x_DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_2GND * =2x_DIELECTRIC ? S2MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_20THER * =6x_DIELECTRIC ? S2MEM_20THER | TOP,BOTTOM| =10x_DIELECTRIC ?
Memory Bus Spacing Group Assignments
NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_DATA* * S2MEM_20THER S2_MEM_DQS1 S2_MEM_DATAL S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO S2_MEM_DATAO * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_20THER
S2_MEM_CLK * * S2MEM_20THER
S2_MEM_DATA* =SAME * S2_DATA2SELF =
S2_MEM_CMD | S2_MEM_CMD * S2_CMD2CMD Memo ry to Power SpaC 1ng
S2 MEM CMD S2 MEM CTRL * S2 CMD2CTRL NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
— — — — — *
S2_MEM_CTRL | S2_MEM_CTRL * S2_CTRL2CTRL S2_MEM_PWR | S2 _MEM_ S2MEM_2PWR
* *
S2_MEM_* S2_MEM_* * S2_20THERMEM S2_MEM_PWR EEFAULT
Memory to GND Spacing
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE SPACING_RULEﬁSEVTV _—
GND S2_MEM_* S2MEM_2GND
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SMC SMBus Net Properties

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[O—SMBUS SMC 2 S3 SCI SMB_45S MB SMBUS_SMC_2_S3_SCL
[CO—SMBUS_SMC 2 _S3 SDA | SMB_45S MB SMBUS_SMC_2 S3_SDA
[O—SMBUS SMC 1_SO SCI SMB_45S MB SMBUS_SMC_1_SO_SCL
[O—SMBUS_SMC_1_SO_SDA | SMB_45S MB SMBUS_SMC_1_SO_SDA
[O—SMBUS_SMC 0 SO SCI SMB_45S MB SMBUS_SMC_0O_SO_SCL
[CO—SMBUS_SMC_0_SO_SDA | SMB_45S MB SMBUS_SMC_0O_SO_SDA
[O—SMBUS_SNC 5 SCI SMB_45S MB SMBUS_SMC_5_qg3_SCL
[CDO—SMBUS_SMC 5 SDA | SMB 455 MB SMBUS_SMC_5_G3_SDA
[O—SMBUS_SMC_3_SCl SMB_45S MB NC_SMBUS_SMC_3_SCL
| SMB_45S MB NC_SMBUS_SMC_3_SDA

SMBus Charger Net Properties

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[O—CHGR Cs1 1T01_DIEEPAIR CHGR_CsS1
D 1TO1 DIEEPAIR CHGR_CS1
[O—CHGR CSO 1TO1 DIEEPAIR CHGR_CSO_P
D 1TO1 DIEEPAIR CHGR_CSO_N

39 41 44 71

39 41 44 71

41 44 a8

41 44 a8

37 41 44 48 71

37 41 44 48 71

41 44 56 57 71

41 44 56 57 71

a1 a3

a1 a3

ISYNC MASTER=SIDLE J45 SYNC DATE=12/10/201!
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PHYSICAL_RULE_SET LAYER AKEOAVBRYTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP J15 Specific Net Properties J15 Specific Net Properties
Sense_17o1_s08 . =50_oHi_sE =50_oHn_sE =50_oHi_SE -1:1_DIFFPAIR 1:1_DIFFPAIR ELECTRICAL_CONSTRAINT_SET PHYSICAL ) seacinG ELECTRICAL_CONSTRAINT_SET PHYSICAL ) seacinG J
THERM_1T01_505 - . =50_0HN_SE =50_0HN_SE 50_0HN_SE Z1:1_DIFFPAIR Z1:1_DIFFPAIR [Z>—SENSE DIEEPAIR THERM 1TQ1 45S THERM ISNS_CPUDDR_P a7
" — [Z>—SENSE_DIFEPAIR THERM 1TQ1 45S THERM I1SNS_CPUDDR_N .
oIFFPAIR 151 DIFFPAIR 151 DIFFPAIR “1:1_DIFFPAIR “1:1_DIFFPAIR = THERW_1TO1 488 i ISNS CPU DDR R P i
AUDIODIFF . it oereain 0.1 0.1 10w 0.1 0.1 [lErsy THERM_1TQ1_45S THERM ISNS_CPU_DDR_R_N p
N CO—SENSE _DIFEPAIR THERM 1TQ1 45S THERM CPUTHMSNS_D2_P a8 [l 8 AUDIODIEE. AUDIO AUD_SPKRAMP_RSUBIN_P
THERN_455_CPUVRISNSL —a5_omn_se —a5_on_se —a5_omn_se 0.2 w 0.2 w = _sEnsE_nieepaIR THERW_1TO1 488 Tuemy | CPUTHMSNS D2 N . =t AUDIODIEE AUDIO AUD_SPKRAMP _RSUBIN N__ ..
THERN_1T01_455 - . —a5_oH_SE —a5_oMi_SE a5 OH_SE 1:1_DIFFRAIR 1:1_DIFFRAIR _DIFEPAIR THERM_1TOQ1_45S THERM ISNS_LCD_PANEL_P a7 s AUDIODIEE AUDIO AUD_SPKRAMP_LSUBIN_P
D N [®—SENSE_DIFEPAIR THERM 1TQ1 45S THERM ISNS_LCD_PANEL_N . s AUDIODIEE AUDIO AUD_SPKRAMP_LSUBIN_N
Sense_17o1_4ss —a5_omn_se —a5_omn_se —a5_omn_se -1:1_DIFFPAIR 121 DIFFPAIR DieeealR THERY_1TO1 488 Tuezy | DDR3THMSNS D1 P i = AUDIODIEE AUDIO RSUBIN P o
[CO—SENSE_DIFEPAIR THERM 1TQ1 45S THERM DDR3THMSNS_D1_N a8 AUDIODIEE AUDIO RSUBIN N s
_ _DIFEPAIR THERM 1TQ1 45S THERM EINTHMSNS D_P s = AUDIODIEE AUDIO LSUBIN P s
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—SENSE_DIFEPAIR THERM 1TQ1 45S THERM FINTHMSNS D N a8 = AUDIODIEE AUDIO LSUBIN N s
- [O——AUDIO_DIEEPAIR AUDIODIEE. AUDIO AUD_LO2 R P 51 53
e . HooreeeTme ’ o o . oo [O-—AUDIO_DIEEPAIR AUDIODIEE AUDIO AUD_LO2 R N 5153
THERM - =2X_DIELECTRIC 2 CPU_VCCSENSE o - GND_P2uM [CO—SENSE DIEEPAIR SENSE_1T01_45S SENSE ISNS _1V35_MEM_P a6 [O-—AUDIO_DIEEPAIR AUDIODIEE AUDIQ AUD LO2 L P 51 53
" 3 > [O—SENSE_DIEEPAIR SENSE_1T01_45S sEnseE | ISNS_1V. MEM_N a6 [O——AURIO_DIFEPAIR AUDIODIFE AUDIQ AUD_LO2 L N 51 53
foeto il [l SENSE_1TQ1_45S SENSE. ISNS 1V35 _MEM R P a6 P AUDIODIEE AUDIO AUD_SPKRAMP_RIN_P sa
= SENSE_1TQ1_45S SENSE. ISNS 1V35_MEM R N a6 D AUDIODIEE AUDIO AUD_SPKRAMP_RIN_N sa
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT AUDIODIEE AUDIO AUD_SPKRAMP_LIN_P sa
_ _DIEFPAIR SENSE_1TO1_45S SENSE ISNS_AIRPORT P = AUD SPKRAMP LIN N
oD - =STANDARD 2 NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET O —SENSE_DIEEPAIR SENSE_1TQ1_45S SENSE ISNS_AIRPORT_N = AUDLODIEE AUDLO =
- SENSE_1T01_45S SENSE. ISNS_AIRPORT R P = AUDIODIEE AUDIO SPKRAMP_RIN_P .
CLK_PCIE N - oND_P2um = SENSE 1701 o ISNS AIRPORT R N i AUDIODIEE AUDIO SPKRAMP_RIN_N sa pre—
= = NSE_1TQ1_455 NSE “ s AUDIODIEE AUDIO SPKRAMP_LIN_P 5
np PeIE_* - oND_p2um CO—SENSE _DIFEPAIR SENSE_1TQ1_45S SENSE ISNS_LCDBKLT N il
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING |  WEIGHT - DIEEPAIR SENSE_1TO1_45S SENSE ISNS_LCDBKLT_ P AUDRIODIFE AUDIO SPKRAMP_LIN N s
- oo SaTA_* - GNo_p2um [CO—SENSE = = T« [=D—AUDIO_DIFEPAIR DIFEPAIR AUDIO SPKRCONN_SL_OUT_ P 53 55 71
GNo_p2um - 0.20 w 1000 - " " [E=>—AUDI0_DIFEPAIR DIFEPAIR AUDIO SPKRCONN_SL_OUT_N 53 55 71
" o ° i UDIO_DIEEPAIR DIFEPAIR AUDIO SPKRCONN_SR_OUT_P 53 55 71
iR P oz m 1000 cLK_PCIE s8_PONER - PUR_P2UM [E=>—AUDI0_DIFEPAIR DIEEPAIR AUDIO SPKRCONN_SR_OUT_N 53 55 71
= [O—AUDIO_DIEEPAIR DIFEPAIR AUDIO SPKRCONN_L_OUT_ P 53 55 71
SBrovR ST . i i D_SENSF*E:EEE:::E :ENSF*E::*%S EFNSF :2“2 :g 8$:E§gx Z - [O—AUDIO_DIEEPAIR DIFEPAIR AUDIO SPKRCONN_L_OUT_N 53 55 71
use $8_POVER - PUR_P2IN T OLEEPALR quﬂmfg qENSF ISNS HS OTHER3V3 P - [O—AUDIO DIFEPAIR DIFEPAIR AUDIO SPKRCONN_R_OUT_P 53 55 71
LoD . o iEEPAIR SENSE 1TOL . qFNSF ISNS HS OTHER3V3 N - [CO—AUDIO_DIEEPAIR DIFEPAIR AUDIO SPKRCONN_R_OUT_N 53 55 71
leroAln QFNSF*WMJE'S . NSE ISNS HS COMPUTING P “© UDIO DIEEPAIR DIEEPAIR AUDIO AUD_MIC_IN1 R P
D_S'ENS'F*DIFFPAIR qu71Tn17£ qimm% [T —AURIO_DIEEPAIR DIEEPAIR AUDIO AUD_MIC_IN1 R N
C ALLOW_ROUTE = = = = — - UDIO_DIFEPAIR DIEEPAIR AUDIO CODEC_HS_MIC P 51
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP =
[ —AUDIO_DIEEPAIR DIFEPAIR AUDIO CODEC_HS_MIC_N 5
MEM_40S * 0.09 MM 100 MIL [ —AUDIO_DIEEPAIR DIEEPAIR AUDIO AUD_MIC IN1 L P
OVEﬁIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE - DLEEPAIR AUDLO AUD MIC INl L N
MEM_72D * 0.09 MM 100 MIL DIEEPAIR AUDIO AUD_HS_MIC_P 54 55
OVEEIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE D QFNSF71T0174SS SENSE gsggg :g“g Z 46 % DLEEPAIR AUDILO AUD HS MIC N 54 55
MEM_37S * 0.09 MM 100 MIL = SENSE_ 1101455 _— “ - DIEEPAIR AUDIO HS_MIC P -
OVEEIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE DLEEPAIR AUDILO HS MIC N :1 :A
*
ME\M@?DED OVERRIDE OVERRIDE OVERRIDE Oa\lcE)RgRID'\EAM 19VCE)RR,:/|D!L OVERRIDE OVERRIDE Iszg—s'ENs'l _DIFEPAIR THFRM—1T01—4SS THERM P1V05 GPU PEX IOVDD SNS—P - z:;iz::z 2:12:: 288 88““ :g m:g E
PCIE_85D * 0.09 MM 10 MM [ED>—SENSE_DIFFPAIR THERM_1TQ1_455 zrere BAVOS GhU PEX 1OVDD SNS N - UDIO_DIEFPAIR AUDIODIEE AUDIO AUD_LO3_R_P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE =D NSE_DIEEPAIR [THERM_45S CPUVRISNS] THERy | CPUVR_ISNS1 P 46 59 = y AUD L R N o
o1 ey | CPUVR ISNSL N UDIO_DIEEPAIR AUDIODIEE AUDIQ U 03 51 83
USB_85D TOP 0.1 MM 500 MIL [EZD—SENSE_DIFERPALR THERM_AS5S CPUVRISN. e UDIO_DIEEPAIR AUDIODIEE AUDIO AUD LO3 L_P 5153
— TEEe NSE_D PAIR ITHERM 455 CPUVRISNS1 THERM | CPUVR_ISNS2 P a6 59 = =
CPU_27P4S | BOTTOM 0.23 MM 100 MIL [Om>__SENSE_DIEEPAIR TRy a5s_cpuvRIsns1|  Tuemu | CPUVR_ISNS2 N w0 ([ED—AURI0 DIEERAIR AUDIODIEE | AUDIO AD LO3 L N s e =
| THERM_45S _CPUVRISN 46 59
USB3_85D ToP 0.1 MM 500 MIL (D —SENSE_DLFEPAIR | 455 sp—Tueru GEUVR_ISNSS P
D NSE_| PAIR HERM_45S_CPUVRISN a6 59
USB3_85D ISL10 0.075 MM 0.090 MM [ SENSE_DIEEPAIR THERM 1T01 45S THERM | CPUVR_ISUM_R_P 6
DP_85D 1SLO 0.075 MM 0.090 MM [ZD—SENSE_DIFEPAIR THERM 1TQ1 45S THERM | CPUVR_ISUM_R_N a6
PCIE_85D ISL10 0.075 MM 0.090 MM
D NSE_DIFEPAIR THERM 1TQ1 45S THERM GEXIMVP_ISNS1 P o1
T NSE_DIFEPAIR THERM 1TQ1 45S THERM GEXIMVP_ISNS1 N o1
NET_PHYSICAL_TYPE AREA_TYPE PHYSICAL_RULE_SET
PP3V3_S5
1TO1_DIFFPAIR * 1:1_DIFFPAIR [=2—SENSE_DIFEPAIR THERM_1TOQ1_45S THERM GEXIMVP_ISNS1 P 81 = SBDOUER gasmBRALES
_DIEEPAIR THERM_1T01_45S THERM GEXIMVP_ISNS1 N = SB_POWER PP3V3_S0 Zé zi zg zz z; 32 BBEY
B [Em—SENSE LT01 . = SB_POuFR PP1V35_S3RSO_CPUDDR _ &%
= 8 10 21 65 66 69
UDIO DIEEPAIR AUDIODIEE aunio | ISNS TBT N .
UDIO DIEEPAIR AUDIODIEE aunio | ISNS TBT P .
= AUDIODIEE aupto | ISNS TBT R N 6
AUDIODIEE aupio | ISNS TBT R P w©
[T®—SENSE_DIFEPAIR THERM 1TQ1 45S THERM ISNS_SSD_P ps
THERM_1TQ1_45S THERM ISNS_SSD_N a6
[)—SENSE_DIFEPAIR THERM 1TQ1 45S THERM ISNS_SSD_R_P ps
[lEzsy THERM 1TQ1 45S THERM ISNS_SSD_R_N P
TR NSE_DIFEPAIR THERM 1TQ1 45S THERM P1V0O5S0_CS_P 62
= THERM 1TQ1 45S THERM P1V0O5S0_CS N o
[ED—SENSE_DIFEPAIR THERM 1TQ1 45S THERM P1VO5S0_SENSE_P 62 —
THERM_1TQ1_45S THERM P1VO5S0_SENSE_N .
[=>—SENSE_DIFEPAIR THERM 1TQ1 45S THERM TBT_THERMD_P 28 a8
T THERM 1TQ1 45S THERM TBT_THERMD_N p.
[[E5—AUDIO_DIEEPAIR AUDIODIEE AUDIO CHGR CS1I R P -
AUDIODIEE AUDIQ CHGR CSI R N -
[=>—AUDIO_DIEEPAIR AUDIODIEE AUDIO CHGR CSO R P 57 GND. GND
> AUDIODIEE AUDIO CHGR CSO R N o l
_DIEEPAIR SENSE_1TQ1_45S SENSE ISNS_S2 P 1
[ED—SENSE_DIFEPAIR SENSE_1TQ1_45S SENSE. ISNS S2 N =
_DIEEPAIR SENSE_1TQ1_45S SENSE ISNS_S2 R P a7
A [E®—SENSE_DIFEPAIR SENSE_1T01_45S SENSE ISNS_S2_R_N p T e —
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