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

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

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

ALI ASES RES

Schematic / PCB #' s

SCHEM ML_B, J45

DVvT 8/6/2013

DESCRI PTI ON OF REVI SI ON

CK
APPD

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

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

BOM GROUP

BOM OPTI ONS

J45_COMVON

ALTERNATE, COVWON, J45_COVMONL, J45_COVMONZ, J45_PROGPARTS

J45_COVIVONL

CPUMEM SO, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, CPUPEG. X16, S2_PWR: SO

J45_COVIMONZ

EDP: YES, LPCPLUS_CONN: YES, LPCPLUS_R: YES, XDP, Rl O_PWR: 1V5, SPI : DUAL_I O, SSD_PWR_EN: GPI O, CAM_WAKE: NO

J45_PVB

BKLT: PROD, SENSOR_NONPRCD: N

JA45_PROGPARTS

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

JA45_DEVEL: ENG

ALTERNATE, XDP_DEBUG, SOPGOCD_| SL, DDRVREF_DAC, SENSOR_NONPROD: Y, SENSOR_NONPROD_R, BKLT: ENG, DBG.ED, CAM_XTAL: YES

JA5_DEVEL: FSB

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

XDP_DEBUG

XDP_CONN, XDP_PCH

Modul e Parts

BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
685- 0067 COMVON PARTS, MLB, J45 J45_COVIVON
985- 0045 DEV BOM M.B, J45 JA45_DEVEL: ENG
639- 4822 PCBA, MLB, BETTER, 8G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM HYNI X_1600_S
639- 4823 PCBA, MLB, BETTER, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM HYNI X_1600
639- 4828 PCBA, MLB, BETTER, 8G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM ELPI DA_1600_S
639- 4829 PCBA, MLB, BETTER, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM ELPI DA_1600
639- 4834 PCBA, MLB, BETTER, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM M CRON_1600_S
639- 4835 PCBA, MLB, BETTER, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BETTER, RAM M CRON_1600
639- 4840 PCBA, MLB, BEST, 8G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM HYNI X_1600_S
639-4841 PCBA, MLB, BEST, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM HYNI X_1600
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_BOM CPU_CRW BEST, RAM ELPI DA_1600
639- 4852 PCBA, MLB, BEST, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM M CRON_1600_S
639- 4853 PCBA, MLB, BEST, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM M CRON_1600
639- 4858 PCBA, MLB, CTO, 8G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600_S
639- 4859 PCBA, MLB, CTO, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600
639- 4864 PCBA, MLB, CTO, 8G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600_S
639- 4865 PCBA, MLB, CTO, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600
639- 4870 PCBA, MLB, CTO, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600_S
639-4871 PCBA, MLB, CTO, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754599 1 CRW SR18J, , PRQ O, 2. 0, 47W 4+3E, 6M BGA u0500 CRI TI CAL CPU_CRW BETTER
33754600 1 CRW SRL8H, PRQ C0, 2. 3, 47W 4+3E, 6M BGA u0500 CRI TI CAL CPU_CRW BEST
33754624 1 CRW SR1BS, PRQ CD, 2. 6, 47W 4+3E, 6M BGA u0500 CRI TI CAL CPU_CRW CTO
33754542 1 1 C, QEWY, LPT- M HVB7, C2, SRL99, PRQ FCBGA u1100 CRI TI CAL
33881247 1 1 G, TBT, FR-4C, AD, PRQ O O, SRLIC, FCBGA288 u2800 CRI TI CAL
33851186 1 | G, BOMI5700A2, S2 POl E CVRA, 8X8, 208FCBGA u3900 CRI TI CAL
33380700 1 | C, SORAM 4GBI T, DDRAL- 1600, GEMVA, 968 FEGA u4000 CRI Tl CAL
33350667 16 1 C. SORAM 4GBI T, DDRBL- 1600, HUVA, 78P FBGA CRI TI CAL HYNI X_1600_S
33350624 16 | C, SDRAM DDR3- 1600, 512VX8, 78FBGA, C- DI E. SAVBUNG CRI TI CAL SAMSUNG_1600_S
33350703 16 | C. SORAM 4GB T, DORAL- 1600, F DI E, RS, 769 CRI TI CAL ELPI DA_1600_S
33350660 16 | C. SDRAM 4GBI T, DDRSL- 1600, VBOA, 78P, FEGA CRI TI CAL M CRON_1600_S
33380667 32 | C. SORAM 4GBI T, DORGL- 1600, HUVA, 78P FBGA CRI TI CAL HYNI X_1600
33350624 32 |ic SDRAM DDRs- 1600, 512MK8, 78FBGA, C- DI E, SAVSUNG CRI TI CAL SAVBUNG_1600
33350703 32 1 C, SDRAM 4GB! T, DDR3L- 1600, F DI E, RS, 78P CRI TI CAL ELPI DA_1600
33380660 32 1'C, SDRAM 4GBI T, DORBL- 1600, VBOA, 78P, FBGA CRI TI CAL M CRON_1600

DRAM SPD Straps

BOM GROUP

BOM OPTI ONS

RAM HYNI X_1600_S

HYNI X_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQO: L

RAM SAMBUNG 1600_S

SAMSUNG_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: H

RAM ELPI DA_1600_S

ELPI DA_1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: L

RAM M CRON_1600_S

M CRON_1600_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFG0: H

RAM HYNI X_1600

HYNI X_1600, RAMCFG3: H, RAMCF&2: L, RAMCFG1: L, RAMCFQO: L

RAM SAMSUNG_1600

SAMSUNG_1600, RAMCFG3: H, RAMCF®2: L, RAMCFGL: L, RAMCFQD: H

RAM ELPI DA_1600

ELPI DA 1600, RAMCFG3: H, RAMCFQR2: L, RAMCFGL: H, RAMCFQ0: L

RAM M CRON_1600

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

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685- 0067 1 J45 MLB BASE BOM BASE CRI TI CAL BASE_BOM
985- 0045 1 345 M.B DEVEL BOM DEVEL CRI TI CAL DEVEL_BOM

SYNC MASTER=J15 M.B

SYNC DATE=10/25/ 201
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Pr ogr ammabl es -

Al

bui | ds

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

Bar Code Labels / EEEE #' s

PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

825- 7845

1

MBP BARCODE LABEL

LABEL

CRI TI CAL

Alternate Parts

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

SYNC MASTER=J15 M.B

SYNC DATE=10/31/ 201
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%Tgéig - Frane Hol es
0 =1 210470
ZTQ450 “o = S L. 1305 1. 4x0. 75
1 —
SL-2.3X379-2.9%X4. 5 - @D 210471
210414 GND - SL-1. 1XOQ 1. 4x0. 75
1 —
SL- 1. 1X0. 5% 1. 4x0. 75 - D ZL%ZZ D
— 1
ZIQﬂSZS o - SL-1. 1xo.g5>- 1. 4x0. 75
1 —
SL-1.1X0. #5% 1. 4x0. 75 - 210413
— GN\D 1
- SL-1. 1xo.@ 1.4x0.75
J45 THERVAL MODULE STANDOFF
860- 1687 860- 1327 860- 1328
SH0427 SH0426 SH0425 SH0424
5. 00D1. 85I D- 2. 9H 5. 00D1. 85I D- 2. 9H STDOFF- 4. 50D1. 8H SM STDOFF- 4 56h1. 9kt SM
SH0429 SH0428 SH0423
5. 00D1. 85I D- 2. 9H 5. 00D1. 85I D- 2. 9H STDOFF- 4. 50D1. 8H SM
1 ( : : ) 1 (: :) 1

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

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

4 SHO435 SHO436
POGO- 2. 30D-5. 5t SM LOWFORCE  POGO- 2. 30D-5. 5H- SM LOW FORCE POGO- 2. 30D-5. 5H SM LOW FORCE 1
M

J45 St AND OFF

860- 1448

|
2 g
EE N
w

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

SH0441 SHO461 SH0465
2. 9CDl 2I D— 1 35H— SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM
1 1 1
£i> @ @ ‘#) %IC MASTER=J15 M.B SYNC DATE=10/ 31/ 201 A
- il 1 PD Parts
SH0462 SH0463

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

SH0443 2 ooprob 0586
2. 9031 2| D— 1 35H— SM 2 00D 2 b 1235 H SM | .90D1. 21 D-1. 35H SM . . . ® <E4LABEL>
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OM T_TABLE
U0500
HASWVEL L
BGA
1 2N _N<0> AB2 oM Rxor  SYM1 OF 12 peg roove| AHE » CPU_PEG RCOWVP

12 DM _S2N N<1> AB3{DM _RX1*
- DM _S2N_N<2> . "C3lou R PEG RX0* |yELO PCl E_ TBT_D2R N<O>rm 2
2 D DM _ S2N N<3> - ACI{DM _RX3* PEG_RX1* 1C10 PCl E TBT _D2R N<1>, 28
PEG_Rx2* |,B10 PCl E TBT_D2R N<2> 2
L DM _S2N_P<0> AB1 oM Rxo PEG RX3* hE9 PCl E_TBT_D2R N<3>7m =
- DM _S2N_P<1> AB4 |om _RxL PEG Rxd* (D9 TP_PEG D2RN<4> o
,2 DM _S2N _P<2> ACH |om _Rx2 PEG RX5* [sB9 TP_PEG D2RN<5> 0
2 D DM _S2N P<3> * AC2 [pm _RX3 PEG_RX6* |yL5 TP_PEG D2RN<6> 70
PEG RX7* 5L2 TP_PEG D2RN<7> 70
- DM _N2S N<0O> AE2dom _Txor 3 PEG_Rx@* M TP_PEG D2RN<8> o
12 N2S_N<1> AF4DM  TXL* PEG_RX9* 5L4 TP_PEG D2RN<9> 70
2 (oo DM _N2S N<2> o AGA:DM;DQ* PEG_RX10* [,M2 TP_PEG D2RN<10> 70
1 @op—DM _N2S N<3> -—"]ov _Tx3* PEG RX11* |5V5 TP_PEG D2RN<11> 0
PEG RX12*|yV4 TP_PEG D2RN<12> 70
12 DM _N2S P<0> AF1 oM _TX0 PEG_RX13* [5V1 TP_PEG D2RN<13> 70
12 DM _N2S P<1> AF3 DM TX1 PEG RX14* |2Y3 TP_PEG D2RN<14> 70
12 DM _N2S_P<2> AG3 |pm _Tx2 PEG RX15*[Y2 g TP PEG DPRN<15> mu

2 @m-DM _N2S P<3> o AGlIpw Tx3
PEG_Rxo| F10 PCl E_TBT_D2R _P<0>, 20
PEG Rx1| D10 PCl E TBT _D2R P<1>, 28
e FDL_CSYNC g FIllFD cSYNC PEG Rx2| ALO POl E TBT D2R P<2>, .
g PEG Rxa| Fo PCl E_TBT_D2R_P<3>¢rm 2
I FDI_ | NT - F12[DiSPINT PEG Rxa| &9 TP_PEG D2RP<4> 70
PEG _RXs| A9 TP_PEG D2RP<5> 0
PEG_RX6[ M6 TP_PEG D2RP<6> 0
PEG Rx7[ L1 TP_PEG D2RP<7> 0
PEG RX8 TP_PEG D2RP<8> 70
" pEG:Rxg L3 TP_PEG D2RP<9> 70
| PEG RX10|_ML TP_PEG D2RP<10> 70
& N TP_PEG D2RP<11> o
@ pEG:R;qz TP_PEG D2RP<12> 70
y PEG RX13| V2 TP_PEG D2RP<13> 70
< PEG RX14| Y4 TP_PEG D2RP<14> 70
& PEG RS Y1 g, TP PEG D2RP<15>
% PEG_TX0* PCl E_TBT D 28
f PEG TX1* PClE TBT_R2D C 28
g PEG TX2* PClE TBT_R2D C 28
” PEG_TX3* PClE TBT_R2D C 28
7] PEG TX4* h&4 TP_PEG R2D CN<4> 70
g PEG TX5* [JE3 TP_PEG R2D_CN<5> 70
o) PEG_TX6* yJ5 TP_PEG R2D CN<6> 0
PEG_TX7* (1,33 TP_PEG R2D CN<7> 0
0 PEG TX8* 203 TP_PE: D > 7
PEG TX9* 402 TP_PEG R2D_CN<9> 7
pEGiTxlo*:TG * TP_PEG R2D CN<102@ 70
PEG TX11* ;R TP_PE D 11 70
PEG TX12*|R2 TP_PEG R2D CN<12 70
PEG TX13* yR4 TP_PEG R2D CN<13 70
PEG TX14*hT4 g TP PEG R2D ON<14>mmm 5
PEG_TX15* 5L > TP_PEG R2D CN<152@ 70
PEG_TX0 PCIE TBT _R2D C P 28
PEG TX1 28
PEG TX2 28

PEG_TX9
PEG_TX10,
PEG_TX11
PEG_TX12
PEG TX13|
PEG_TX14
PEG_TX15,

€3] e 1P PEG R2D CP<4> oo
E2 TP_PE D <5> o
J6 TP_PEG R2D CP<6> 70
@ TP_PEG R2D CP<7> 70
J4 TP_PEG R2D CP<8> 70
J1 TP_PEG R2D CP<9> 0
15 TP_PEG R2D CP<10 70
R5 TP_PEG R2D CP<11 70
R1 TP_PEG R2D CP<12 70
R3 TP_PE D <1 70
T3 TP_PEG R2D CP<14 0
T2 e TP_PEG R2D CP<152@ 0

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

70 74

—PPVCAI O SO_CPU &5 10 15 58

OM T_TABLE 'R0O531
U0500 S
HASWVEL L %;‘E‘é"
BGA 2
24 70 26 _DP_TBTSNKI( N<O>, C254DD1 B_TXN0 SYM 10 OF 12 Epp AUXN| F15 gy DP_INT_AUXCH C N & 70 74
e 70 20 _DP_TBTSNKO _M._C P<0> D25 |ppi B_TXPO EDP_AUXP|_F14 oo DP_INT_AUXCH C P 7074
7470 20 _DP_TBTSNKO_M__C N<1>, A251DDI B_TXNL EDP_HPDLELY o o DP IG A HPD L 20
74 70 28 _DP__TBTSNKI( P<1> B25 |ppi B_TXP1
770 20 _DP_TBTSNKO_M._C N<2>, 244Dl B_TXN2 5 EDP_TXNOCLA DP_INT_M._C N<O> 4 774
7470 2 _DP_TBTSNKO_M__C P<2>, D24 |ppi B_TXP2 o EDP_ TXNIpALZ g DP INT M_C N<1> o 77
7470 28 g $g¥§mﬁg & g :;‘:gz ";j DDI B_TXN3 " Epp_TxPo| D14 DP_INT_ M._C P<0> 4 1
74 70 28 > Z@=——22 {DDI B_TXP3 i EDP_TxP1| B12 . DP_INT_ M._C P<1> &7
7470 20 _DP_TBTSNK1 _M._C N<O>‘ CZICDU C_TXNO §
147020 _DP_TBTSNK1_M._C P<0>, D521 ooy & TxPO b
74 70 28 _DP_TBTSNK1 N<1> A214pDI C_TXNL z
7470 20 _DP_TBTSNK1_M._C P<1> B21 Ippi ¢_TxP1 >
1a70 20 _DP_TBTSNKL M._C N<2> 20 {poi ¢_Txe 3
74 70 26 _DP_TBTSNK1 P<2> D20 |ppl C_TXP2 a
a
7470 28 g $S¥§mﬁi & g :;‘:g: ’;g DDI C_TXN3 EDP_RCOMP|_AGB = CPU_EDP_RCOWVP
770 28 DDI C_TXP3 3| eop s un L EL2 . TP_EDP_DI SP_UTI L
» TP DP 1G D MN<2> c16dooi b2 °
o 1P DP 1 G D MP<2> D16 |ppi D_TXP2
o IF_LA T L) M F=<e? gu— ] )
e DM LK N oo b X FDI 7TXI\D:)%‘M& o7 70 74
HDM _CLK P - B16|pDiD TXP3 5 FDI_Txpo[ D12 g  DP INT M._C P<2> 4 51
mnroes HOM LK P o BIO ) 2 FDI_TXNLpALL . DP_INT_ M._C N<3> o707
o _TP_DP_1 G D M.N<O> C17{pDi D_TXNO FOI_Txpi[Bl4 g  DP INT M C P<3> ¢
o TP DP | D P<0> D17 1ppl D_TXPO
o 1P DP 1G D MN<1> AL74DDI D_TXNL
o 1P DP 1G D MP<1> B17 |ppl D_TXP1
Port D pins out of order
to match Intel synbol.
OM T_TABLE
U0500
HASWVEL L
NO_TEST BGA NO_TEST
. _CPU DC_A3_B3 IRUE A3 SYM 12 OF 12 BF51 CPU DC BF51 1D
TPO500_ T CPU DC A4 Al RESERVED BF52 tpyp CPU DC BE52 BF52 55 1PO531
TP-P6 BFS3 1rue  CPU DC BES53_BF53
CPU_DC_A51 AS1
TPO510. 03—, CPU DG AS2 B52  tar  fe2 G tme CPUDCCL Q2 :
s _CPU DC A53_B53 TRUE __ A53 DAl SY_CHAI N_NCTF | | @2 rue  CPU DC C1_C2 s
[ox] TrRUE CPU DC B2 _C3 s
s _CPU DC B2_C3 TRUE B2
s _CPU DC A3 B3 TRUE B3 G54 TrUE CPU DC B54_Ch4 s
D1 CPU DC D1 1
s _CPU DC A52 B52 TRUE B52 TP- PGTPOSO:L
s _CPU DC A53_B53 TRUE  B53| | DAI SY_CHAI N_NCTF D54 CPU_DC D54 )
s _CPU DC B54_C54 TRUE B54 . Chai TP- PGTP0511
CPU Dai sy-Chain Strategy:
TPO520.8%; cPU_DC_BCL e y oy
oPU DG BC54 BC54 Each corner of CPU has two testpoints.
TP0530. ¢ Cther corner test signals connected in
TP-P6 CPU _DC BD1_BE1 TRUE BDL : . : ; i
dai sy-chain fashion. Continuity should
. CPU DC BD54_BE54 _mp  BDS4 exi st between both TP's on each corner.
s _CPU DC BD1_BE1 TRUE BE1
s _CPU DC BE2 BF2 TRUE BE2 RSVD132| ANBS o\
. _CPU DC BE3_BF3 TRUE  BE3 RSVD133| AN7
s _CPU DC BE52 BF52 7tmryg BE52 RSVDL34[ AF9 o
s _CPU DC BE53_BF53 tgryg  BES3 RSVDL35[ AE9 o nc
s _CPU DC BD54_BE54 trys BES54 rRsvD136[ G4 o \C
s _CPU DC BE2_BF2 TRUE BF2 RsVD137| GL7 o nc
s CPU DC BE3_BF3 TRUE BF3 RSVD138[ ADAS o\~
TP0521TP®1PG CPU DC BF4 BF4 RSVD139| A4S o o
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| CFG [ 7]
| CFG [6: 5]
1+ CFG [4]

| CFG [3]
| CFG [2]

NOSTUFF
R0647*
1K

5%

1/ 16W

M- LF
402,

OM T_TABLE
U0500
HASWEL L
BGA
se 18 08 5 _PPVCClI O SO_CPU NCx— 81 PROC DETECT* SYM 2 CF 12 SM _RCOVPO|_BB51 =« CPU_SM _RCOVP<0>
SM_Rcovpi| BB53 -« CPU_SM RCOVP<1>
o o CPU_CATERR L - B cateRR E SM ROQWP2 2 CPU_SM_RCOVP<2>
CPU_PECI 51 |peqy % SM_DRAVRST*[5BESL g, CPU MEM RESET L ey, =
e Pyt PECL ey o
74 58 4z a1 ROCHOT . Es50 . s (1P PROY*NES g  XDP CPU PRDY L gy 16 71 74
» v\ CPU P RL @ EgPROCHOT F (1PY) PREQNE2 g XDP_CPU PREQ L rmuo i s
81 69 66 65 21 10 8 1/ 16W
AL 74 42 14 qo—PM THRMIRI P_ L =B THERMIRI P* Py Tad NE4 g XDP_CPU_TCK M
(1PY  Tvs|MBL XDP_CPU_TMS 18 71 74
7 12 [ry— PM_SYNC - 52 PM SYNC (1 PY) TRST* V63 XDP_CPUPCH TRST A
PLACE_NEAR=R0621. 2: ;:#552 e BUE -0 g (1PYy  TDI| M9 XDP_CPU_TDI 1871 74
o PM NVEM PV\RGD - APA8 [y Tm%@ 18 71 74
PLACE_NEAR=U0500. AP48: 51. 562nm e 2
R0621* 1 > CPU_RESET L L54 pL TRSTI N+ E DBR'FS3 g XDP DBRESET L gomy e 1074
3. 32K ——=——Q
bW nm-CPU CLKISSM DPLLREE N | Aejopiy Rer_ckn (1PY BPVD" DoM<= o
M CPU_CLK135M DPLLREF_P AES JoPLL_REF_CLKP 1Py BPMLr FES XUp_BPh Lel> o
R 7411 (TR - _REF_ (1PU) BPVR* |5P49 XDP_BPM L<2> 18 74
71 CPU CLK135M DPLLSS N | wgp— V64SSC DPLL_REF_CLKN é i BPNB: :ig §$ Egm t:iz e
= 71 o CPU_CLKI35M DPLLSS P S vélssc DPLL REF OLKP (1P BPMA 107
- > DPLL_REF_ 3 (1PU) BPVG* [IP53 XDP_BPM L<5> 107
«[LUs1 XDP_BPM L<6>
- DM _CLK100M CPU N B8 5oLk (1PUY) BPVB -
ey ———( *
7 u rmy—POM _CLK100M CPY P - A0 lBOLKP (1PU) BPM* 5P51 gy  XDP BPM L<7> GBS 15 74
PLACE_NEAR=U0500. F50: 157nm
RO611*
10K
5%
1/16W
MF- LF
4022
OM T_TABLE
U0500
HASWEL L
BGA
TP_CPU RSVD TP23 BE4 [RsvD Tp23 SYM 11 OF 12 pggyp Tp1| F1 TP_CPU RSVD TP1
TP_CPU RSVD TP24 BD3 |RsvD_TP24 RESERVED RSVD_TP2| EL TP_CPU RSVD TP2
TP_CPU RSVD_TP25 F6 |rsvD P28 RSVD_TP3L A5 TE_CPU RSVD TPG
TP_CPU_RSVD TP26 G5 |rsvn,_TP26 RSVD_TP4{ A6 TP_CPU _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|tesTio F21 I Y N o s VI T ‘RO
G19 16 74
ROG8Q" [mlen (iry el ol QUCEGL . il
— >
e e e e e e e e e e e e e e e e e o 49.9 71 00 59 40 10 0 _PPVCC SO_CPU = F52 |vss_Fs2 e LMt
22
: PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI GS ! l%/{:lﬁ‘év = VCC_F22
: 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 =
: eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ' TP_CPU RSVD TP36 L53 |RsvD_TP36
: PCI E x4 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED ' = TP CPU RSVD TP37 L51 [RsvD TP37
:PCIE x16 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED 1 - 5| B50
______________________________________________ s TP_CPU_RSVD TP38 F24 |rsvD_TPas gssgs—xmg
F25 ———XNC
These can be placed close to gUC$ES$EgDF'2rgSQ F20 'F:E\S/TDI;F’igo RSVD94| AMEE o\~
J1800 and only for debug access - RSVDO5[ ATy N
CPU_CFG<16> ¢ 15 1 R0O685* e CPU CFGS0> g AGH9Icrap (IPY) RSVDO| AU26 o\~
CPU CFG<9> ¢ 15 7 49. 9 74186 1> ADA49 ICFGL (1 PU) RsvD10l BDA o no
CPU CFGS3> i m 17 1860 4186 _CPU_CFG<2> ACA9 [cFa2 (1 PU) RsvDL1| B o G
CPU CFGS1> o4 VFash, 7e 100 CPU CFG<3> AE49 |cras (1 PY) ALG
CPU_CFG<0> ¢ 1o 7 74100 CPU_CFG4> Y50 [crea (1 PY) RSVDALL ==X NC
NOSTUFF | | NOSTUFF NOSTUFF 1 100 _CPU_CFG<5> AB49 leres (1PY) RSVDA2I—=—x NC
R0648'| [‘R0643 R0641* = 4105 (CPU_CFG<6> V51 |cres (1 PU) 16
1K 1K 1K o0 CPU_CFGE7> V61 |crar (1 PY) RSVDL6L—==—x NC
WS S e S e e T (1P RV TPL7| G12 TP_CPU RSVD TP17
Bl : 55 CPU_CFG<10> Y53 CFGw((,L:U) RSVD_TP18| GLO TP_CPU RSVD TP18
7418 _CPU CFG<11> VB3 [cFGLl (1 PY)
L 74 18 12> U53 [cFGL2 (1 PUY) VSS_H54 :g
= 7410 CPU_CFG<13> V54 |oraia (1PY) VSS_He 1
715 CPU_CFG<14> RS3 [cFG14 (1 PU) vss_Hs1| H51 =
CPU CFG7> 15 710 _CPU CFG<15> - B2]CFa15 (1PY VSs_Hs2| H52
CPU CFG<6> 45174
CPU CFG<5> 4.5 NC % L50 |rsvD50 RSVD47| N51 TP_CPU RSVD TP47
CPU CFG4> 4574 NC %—E49 IRsvD51 RsvD4s| G563 TP_CPU RSVD TP48
CPUCFG5_PD CPUCFG5_PD 61874 NC %—E5 [RsvDs2 RSVD49|_H50 TP_CPU RSVD TP49
R0646'| [‘R0645 EDF: YE51
1KS 21T ROG44
VR [t 5 BOM GROUP BOM OPTI ONS
402 2 402 1/ _lﬁ\év
402, CPUPEG: X16
CPUPEG. X8X8 CPUCFG5_PD

CPUPEG: X8X4X4

CPUCFG6_PD, CPUCFG5_PD

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

T LE

CPU d ock/ M sc/ JTAG CFG

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY 1 NC.

RGP PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

5

2




OM T_TABLE
24 23D MEM A DQ<0> o 154 Bl
2 23y VEM A _DQ<1> o152 Ssﬁ’ﬁ I—LI,{)SEV)\ELOL RSVDLE0LER2L 5 NG
20 22y VEM A _DOQ<2> o— 151 s D2 BGA SA_CKNOyBE25 MEM A_CLK N<O> 227 77
20 23 gy VEM A_DQ<3> —p A<Si]sa b SYTM3 OF 12 SACKRO BF25 MEM A_CLK P<0> 227 77
20 2s gy VEM A_DQ<4> o=t 253 [SA DOt SA okeo| BE34 g NVEM A CKE<O>  rpmyzzr v
oD MEMA DO g B o 005 SA_ CKNIRBD25 MEM A CLK N<1> v
2 23@—'\/i-—-m—¢-.—NEM A > AKS2 IsA_DQp SA_ckp1| BC25 M A_CLK_P<1> w27
ung NEMA DQST> g g AS3isA D7 SA_CKE1| BF34 VEM A_CKE<1>
20 22y VEM A _DO<8> o5 [SA_DCB — e @D
20 22y VEM A _DQ<9> e—p 2252 |57 D0 SA_CKN2[BE23 o £\
20 2s gy VEM A_DQ<10> o /5L 57 D10 SA_CKP2{ BF23 o o
20 25y VEM A_DO<11> o—p 753 |sA D1 SA_CKE2[ BG4 N
24 23 MEM A 12> AN53 |sp > BD23
ey NVEM A DO<13> $=% w61 lon oo e Pama X \C
24 23 M_A 14> ARS2 |sA pQ14 SA CkE3|_BD34 NC
20 2 VEM A 15> ARS4 |sp_pans - NC
oD MEMLA DOS16> g AB2154 DQL0 SA_CS0* yBEL6 MEM A_CS L<0> 221 77
wogyNEMA DOSL7> gy AVS3isA QL7 SA_Cs1+BCL7 M A L<1>
2 23y VEM A_DQ<18> o= Y52 [SA_DQ18 SA CS2* [\BEL7 e
24 23 B VEM A DQ<19> o=t Y51 SA_DQLY SA Csa+ |\BDL6 NC
s 22 VEM A_DQ<20> —s_~V51 |5 D020 = PT—XNC
20 2s gy VEM A DQ<21> —b V54 |5A DOp1 < sA_corol BCLE MEM A_QDT<0> war
20 2@y VEM A_DQ<22> o Y54 SA D@2 z SA,CDTl% 24 27 77
2 23y VEM A_DQ<23> o152 SA D@3 sA_cpre| BFL17 o N
2 23y VEM A_DQ<24> Y27 SA D@4 % SA_opr3| BDL7 o N
2 23@LL“—WM Q 36: AY49 Isp D@5 S sA_BSo| BC20 M A_BA<0> 22 2
2 23@—L“—NEM A 2 BAA7 Isa_Dcoe & sA_Bs1| BD21 MEM A BA<1> 20 20 27
ungy NVEM A DQ27> g g BAS isp DcR7 sA_Bsz| BD32 MVEM A_BA<2>
20 ngay—VEM A_DQ<28> o=t 2Y45 |SA_DC28 g - @D
2 23y VEM A_DQ<29> o= Y43 [SA_DRO vss Bczi| BR1 ),
2 23y VEM A_DQ<30> o= 529 [SA_DQBO - L
20 gy MEM A_DQ<31> BA43 [sp_pos1 SARAS'BF20 o NEMA RAS L~ momyeszezr
2 ngay VEM A DO<32> o= B4 |sn_DCB2 SAVErBF2l g NEMA VE L~ monyeszezr
20 2@y VEM A_DQ<33> o= EC14 SA_DQB3 SA_CAs* % 23 24 27
24 23 (B NMEM A _DQ<34> o= CLL SA_DQB4
2 gy VEM A DO<35> o—t 1L [SA_DBS SA_Mo| BD28 g NVEM A A<O> ey 2526 27
2 gy VEM A _DQ<36> e _BEL4 [SA D086 sA wall BDR27 g NEM A A<1l> epmyeszezr
202 MEM A 37> BD14 |sa_ps7 SA w2 BF28 g NEM A A<2> mpmyeszezr
2 gy VEM A DO<38> o= D11 |SA DCBS SA_MA3| BE28 M A_A<3> 25 24 27
2 gy VEM A _DQ<39> o= PELL [SA D080 SA_Mpaf BFS2 MEM A _A<4> 25 24 27
20 2s gy VEM A_DQ<40> o—t_ P9 [SA D00 SA_wns| BC27 MEM A_A<5> 2320 27
22 MEM A 41> BE9 |sa_pos1 SA_Mpe| BF27 MEM A_A<6> 2320 27
20 25 oy MEM A DO<42> —s 556 |5 D02 SA 7| BC28 MVEM A_A<7> 2o
20 2y VEM A_DQ<43> o—p_FC5 S i3 SA_wag| BE27 MEM A_A<8> 2320 27
2 oy MEM A DO<44> —_ 200 |57 DOM4 SA_Mpo| BC32 VEM A_A<9> .
20 25y VEM A_DQ<45> —b P9 [5A Dis SA_maio| BD20 MEM A_A<10> 2320 27
22 MEM A 46> BES |sa_pot6 SA_ma11| BFSL MEM A A<11> 2320 27
22 M A 47> BD6 |sa_pou7 SA M2 BGSL MEM A_A<12> 2320 27
22 MEM A 48> BB4 |sa_poss SA_ 13| BE20 MEM A_A<13> 2320 27
2 ngay VEM A DO<49> o=t EC2 |SA DM SA_Ma14| BES2 M A _A<14> 220 27
22 M A > AVE |sa_DCBO sA mus| BE3L g NVEM A A<15>  ropmy ooz o
24 23 MEM A 51> AV [sA DoB1
24 23 MEM A 52> BB3 |sa_Des2 SA_DQSNOpyAI52 MEM A N<0> 23 24 77
21 gy VEM A DO<53> e—p__BE2|5A D053 SA_DQSNL{yAPSS MVEM A N<1> 29 20 77
20 2s gy VEM A DQ<54> T M SA_DGSN2yAVE2 VEM A N<2> 220
20 25 Cary—VEM A _DQ<55> o—b VL |SA OGBS SA_DQSN3;AY46 MEM A N<3> 220
21 gy VEM A DO<56> o—b "2 |sn D6 SA_DQSN4{EDL2 MVEM A N<4> 29 20 77
2 ngay VEM A DO<57> o—t UL [5A D57 SA_DOSNSBET VEM A N<5> 220
20 23y VEM A_DQ<58> o ELSA DG83 SA_DQSNo(BAS MEM A N<6> w
2 gy VEM A DO<59> o—b /2 |sA D059 SA_DQSN7[AT2 MEM A N<7> 29 2 77
20 2s gy VEM A_DQ<60> o—b_ A2 |sA D50 RSVDL61[ ANBY o N
2 23 gy VEM A_DQ<61> o— L SA_DO61
2 ngay VEM A DO<62> o—b_ "2 |sn D52 sA_DQso| AJS3 MEM A P<0> 23 24 77
20 2s gy VEM A_DQ<63> 2 [SA_DOS3 SA_DQS1| AP52 MEM A P<1> 2324 77
- SA_DQs2| AVE3 MEM A P<2> 23 24 77
SA_DQs3| BA46 MEM A P<3> 25 24 77
sA_DQs4| BEL2 MVEM A P<4> 25 2077
SA_DQss| BD7 MEM A P<5> 25 24 77
SA_DQs6| BA2 MEM A P<6> 2324 77
2 DI VREE AVB |sm vReF SA_DQs7| AT3 MEM A P<7> 25 20 77
- RSVDL62[ AWO o\~
RSVD163[ BA40 o\~
RSVDL64[ AY40 o\~
RSVD165[ BA39 o\~
74 22 CPU_DI MVA_VREF| ARG [sA DI MM VREFDO 283\/0126 2ng NC
VD167
e 22 CPU DI MVB_VREF ANG S5 Df M VREFDO ReVDL68| A0 2 NS
RSVDL69| AV39 o\~
NC »%—BS53 |RsvD25s RSVD170| AU39 o \o

OVl T_TABLE
2 25 VEM B_DQ<0> o 5
2 25y VEM B DQ<1> o= 52 igﬁ I—LI,{)SE\?\EIPL RSVDLT1 A0 5 NG
20 2sayVMEM B DQ<2> o=t 51 [SB D2 BGA SB_CKNORAVET VEM B _CLK N<O> w2
2 25y VEM B_DO<3> e—s /E5 S8 D® SYM4 oF 12 SB_CKPO[ AV27 MEM B_CLK_P<0> 252777
2 gy MEM B_DO<4> o—a 53 5B DO SB_CKEO| AUB6 g, VEM B CKE<0>  gmy 25 27 77
o nqE MEM B DOS2 __qup 2558 0 SB_CKNLpyAY26 MEM B CLK N<1> w0 2
2 25@—'\/i-—-m—¢-.—NEM A > AES2 IsB_DQp SB_oKP1|_AV26 M B_CLK_P<1> 2o 27 7
w o NVEM B DOS7> g g ASS3iss D7 SB_CKEL| AUSS VEM B_CKE<1>
20 2oy MEM B DO<8> s "7 |55 D0 e DT
2 25y MEM B_DQ<9> —s AU10 [s8 0 SB_CKN2[yBA26 (o
26 5@y MEM B_DO<10> o—p V43 SB_DQLO SB_CKP2| AY26 o\
26 25y MEM B_DO<11> o V45 SB_DQ11 SB_CKE2| AV35 o N
26 25, ﬁM B 12> AW3 [sB po12 SB KNG BA27
20 25T DQ< -—b
M B 13> AUS |sp AY27
2 25 cgyVEM B DOQ<14> VA7 igﬁi i:’izgmxm
20 25y VEM B_DQ<15> o V40 SB_DQLS - X NC
o nquMEM B DOS10> g 22058 DQL0 SB_CS0* |;BA20 MEM B_CS L<0> S
wos@yVEM B DQS17> gy BEA9 IS DQL7 SB_CS1* |yAY19 M B L<1>
2 25y VEM B DQ<18> o=p2247 |SB_DQ18 SB CS2* [WAUL9 e
20 25y VMEM B_DQ<19> o=t BT SB_DQLY SB csa* Paveo X NC
20 gy MEM B_DO<20> o020 |55 D20 =Y PG
2 2sgay VMEM B DQ<21> o—0_5250 |s8 D21 @ SB_CDTO[ AY20 MEM B QDT<0> 527 7
2 nCEy MEM B DO<22> o g BEA7 Iy pop2 o sB ooT1 BALO o NEM B ODT<1> ey 262777
20 25y MEM B_DO<23> o—t 47 SB_ D@3 SB_0DT2| AVL9 o N
26 5@y MEM B_DO<24> o 2544 |SB D24 % sB_cDT3| AWL9 o\
= ZS@J’L—M@—WM g 36: BD44 IS5 D25 N SB_BSo|_AY23 M B_BA<0> 25 20 20
2 25@—L“—NEM : B2 Isp D@6 & sB_s1| BA23 MEM B BA<1> s 20 07
oy VEM B DQ<27> o g, BFA2Isp pop7 sB_Bs2| BA36 MVEM B_BA<2> e
= g Y=V s LD e 7 i : =
26 25, BCA4 |sp Al
v g NEM B DO<30> e i o o vss_AUsOL A0y,
2 25CBD> MEM B_DQ<31> o= 542 SB_DQB1 SB_RAS* %@ 25 26 27
26 25 B> NMVEM B_DQ<32> PEDG-LN SB_DQB2 SB,V‘E*%@H 26 27
noaguy MEM B DOS33> o g A6l posa SBCAS AV o MEMB CASL  ppwzx
26 25 B MEM B_DQ<34> PN SB_DQ34
20 25y VEM B DO<35> o—t V15 [sB D35 SB_ro| BASO MEM B_A<O> 25 26 27
26 2sqgry—VEM B_DQ<36> o= Y16 SB_DQB6 SB,W%@ 25 26 27
26 25 B> MEM B_DQ<37> =g V16 SB_ D@7 SB,W%@ 25 26 27
wngay MEM B DOS38> o o AVIS|sp prgs SB_Mas| AV30 M B A<3> 22 27
gy MEM B DO<30> o AUIS |sp oge SB_\Aay AVBZ MEM B A<d> 220 70
20 5@y VEM B DQ<40> o=t ~UL2 |S8 D10 SB_MAS| AY32 MEM B_A<5> 25 26 27
wngay MEM B DOCAl> o o AVI2]sp post S8 _WA6 AT30 MEM B_A<G> 220 7
20 25y VEM B DOQ<42> e _CAL0 |SB D02 SB_MA7| AV32 MEM B_A<7> 25 20 27
20 25 mryVEM B DOQ<43> o—s VL0 [s5 D013 SB_wng| BAS2 MEM B_A<8> 25 26 27
w0 qEy MEM B DQ<44> o o AVI2]sg pona S8_Nnol AUS2 MEM B_A<9> 220 7
2 2@y VMEM B DQ<45> o— E/12 |SB DOt5 SB_MALO| AU23 MEM B_A<10> 25 26 27
20 25y VEM B DO<46> o—e Y10 S5 Dts SB_Ma11| AYSS MEM B A<11> 25 26 27
20 25y MEM B_DO<47> o—p A0 |s8 D07 SB_MAL2| AVBS MEM B_A<12> 25 20 27
2 sy VEM B DOQ<48> o—s B |58 D018 SB_M13| AU20 MEM B_A<13> 25 26 27
wunggy MEM B DO<49> o 8ABlss noto i oo M B Asldz w0
gy MEM B DO<50> g AV6lsg oSO sB_wats| BASS g  NMEM B A<15>  romy 25 20 2
20 25y VEM B_DQ<51> o= SB_DGB1
wngay MEM B DOSE2> o o AVBlsp oop2 SB_DQSN0,AD52 MEM B N<O> 2 20 77
20 2@y VMEM B DO<53> o—p_ /Y|SB D053 SB_DQSNLyAU6 MEM B N<1> 25 20 77
20 2sayVEM B DQ<54> o=t "% |s8 DC54 SB_DQSN2(BD48 MVEM B N<2> 25 20 77
w0 ngms MEM B DOSEB> oo AY6lss oops SB_DSNG (8043 MVEM B Ne3> w207
20 2@y VEM B DO<56> o—o_ /2 |s8 D56 SB_DQSNA4(,AWLE MEM B N<4> 25 26 77
26 2@y VEM B DO<57> o—o_ VB |s8 D57 SB_DQSNS (A0 MVEM B N<5> 25 20 77
2 25y VEM B _DOQS58> gy AKL] SB_DGB8 SB_DGENSAVE VEM B N<6> 25 26 77
2 sy MEM B_DO<509> o—t_ 4|58 DCBO SB_DQSN7(;AL2 MEM B N<7> 25 26 77
2 25y VEM B DO<60> e—a_ "M |s8 DCB0 RSVD172| BE38 o\
2 2sqgry—VEM B_DQ<61> o=V SB_DO61
2 s gayVMEM B DO<62> o—s_ 12|58 DCp2 SB_DQso AD53 MEM B P<0> 25 20 77
oy MEM B DO63> o AGlsp posa SB_DGs1| AV46 MVEM B P<1> 2207
- SB_DQs2| BE48 NMEM B P<2> 25 26 77
SB_DQs3| BE43 MEM B P<3> 25 26 77
SB_DQs4| AWLS VEM B P<4> 25 26 77
SB_DQss| AWL2 VEM B P<5> 25 26 77
SB_DQs6| AV VEM B P<6> 25 26 77
SB_DQs7| AL3 MEM B P<7> 25 26 77
RSVD173| BD38 o\~
RSVDL74[ BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BE37 o o
RsVDL77| BE37 o \c
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o =
RSvDL80| BES7 o o
RsvD181| BD37 o o
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2 1

OM T_TABLE

PPVCC _SO0_CPU

68 10 46 59 69 71

SYNC DATE=12/18/ 201

20y N EmN

NCx—217 |RsVD64 UO500 B43
NCx ST rovee PASIELL Bie
& J31 |RsvD67 SYM5 OF 12 B48
81 69 66 65 21 10 s _PP1V35_S3RSO0_CPUDDR OM T_TABLE <27
AR29 28
AR31 C31
AR33 32
AT13 C34
AT19 C36
AT23 c38
AT27 C39
AT32 42
AT36 43
AV37 A5
AVR2 46
AR5 48
AVR9 D27
AVB3 D28
AY18 D31
BB21 D32
BB22 VDDQ D34
BB26 D36
BB27 D38
BB30 D39
BB31 D42
BB34 D43
BB36 D45
BD22 D46
BD26 D48
BD30 E27
BDG3 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
71 69 59 46 10 8 6 BE33 E38
E39
NCxAN31 |rsvpss E42
RO L6 vee L6 E43
PLACE_NEAR=U0500. C50: 50. 8nm 1(%’0 M |vee ve E45
17 16W AN22 [RSVDE9 E46
NOTE: Aliases not used on CPU supply outputs PLACE_SI DE=BOTTOM V05 NCx%-2ANL8 |rRsvD70 vee E;g
to avoid any extraneous connections. + s omyCPU_VOCSENSE_P - 050 |voc sense £2r
5518 106 5 _PPVCClI O SO CPUmn NC —AH [RsvD71 =
Max | oad: 300mA N TH=0. 2 mm P D51 lvea o_out
NEEKTVERY - PPVCOVP_S0_CPU T | Nese—Fizlrc Rz o
RO800* 1RO802 Max | oad: 300mA @Ei;ﬁggﬂ EFVEE:% iy - AK6 |vcovp_our 26
) 110 NC N33 [Rsvpr2 5
o e e Fao
202, RO810 |,402 312 |RSVD79( VSS) Fa2
1+ 50 prmy_CPU_VI DALERT L LAAA2 NC X249 JRSVDT74 Fa3
M | CPU VIDALERT RL o | 353)vipaerr o
R0§11 Mios" CPU VI DSCLK_R - 352 \i DSALK o
74 50 o CPU_VI DSCLK LANAZ J CPU_VI DSQUT_R -— 350 |1 psaut -
Y >~
%gisj\g RO812 R0802.2:  PLACE_NEARFUDS00. J50: 2. S4mm B51 |vss ms1 g?
0 RO810.2: PLACE_NEAR=U0500. J53: 38mm “ CPU PWR DEBUG N F19 |y DEBLG
74 saqgry—CPU_VI DSOUT IAAAZ RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm m - E52 s £oo G32
1w TP_CPU RSVD TP75 Va8 |revors =
Mios" TP_CPU RSVD TP76 U9 |rsvore =
TP_CPU | VR ERROR AMI9 || VR_ERROR @9
TP_CPU RSVD TP78 W9 |rsvD78 a2
V50 |vss v50( RSVD) =3
AN49 |vSS_AN49( RSVD) &5
AJ49 |yss_AJ49( RSVD) 6
A0 |vss_AGE0( RSVD) 8
AKA9 lyss_AK49( RSVD) 1
AJS0 |yss_AJ50( RSVD) T2
AP49 lyss AP49( RSVD) e}
ABSO0 |yss_AB50( RSVD) i
AP50 |vss_AP50( RSVD) Hi6
ADS0 |yss_AD50( RSVD) 7
AMBO |vssS_AMBO( RSVD) e
H19
= 2332 H20
H21
A39 o3
A42
743 H24
2222 2|2 F|F|E|EE|Z| B2 5555555555 331333333 Q|| 2 2 2 2 2 22| 23| 2| I 333 3] 3 2] 2| S| 2| 2| 2| 2| 2| 2 2] 82| 2| 2| 2| 2(2(2( 2| 2| 2| 2| 2| 1| | B 22| B 2| & K| 3] 3[3]3| 2|22 22| 8| T 2 2| 2| 2| 22| 8| 0| 8] 8| 8| B2 &) S e | vee 26
H27
§ A//XZ H29 Connections woul d be required
ANGT for 2014 CPU support.
AA8 Fc ps| D5 TP_CPU_FC VCCST
AAD FC_ps| D3 TP_CPU_FC VCCST_PWRGD
S -
o
S%é E’% SYNC VASTER=J 15 REF ERENCE
U)m wﬂ. TTTCE
Sq : CPU Power
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SRR REEERHE R RERHEEHEEE R R EEEREEEEEE BEE R B EE R R ERE R R E R R HHE R R R RRRRR RN NN NSNS E R R R R R BB EEHEEE T WA AT T & Bocnent | Gt bence
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

2




All AJ48
AlS5 AJ51
Al9 Al54
A22 AK48
A26 AK5
A30 AK50
A33 AK7
A37 AK9
A40 AL1
Ad44 AL4
AAL AL48
AA2 ALS
AA3 AL7
AA4 ANVB
AAL8 ANB1
AA5 ANB2
AAT AVB3
ABS ANB4
AB51 AM7
AB52 ANL
AB53 AN2
AB54 AN3
AB7 ANA
AB9 AN48
ACA8 ANS
AC5 AN50
AC50 AN7
AC7 AP51
AD48 AP54
AD51 AP7
AD54 AR12
AD7 AR14
AD9 AR16
AE1 ARL8
AE2 AR20
AE3 AR24
AE4 AR26
AE48 AR48
AES AR5
AE50 AR50
AE7 AR7
AF5 ARS8
AF6 AR9
AF7 AT1
AGA8 AT10
AGS AT12
AGH1 AT15
AGE2 AT16
AGH3 AT18
AGH4 AT20
AGT AT22
AD AT25
AHL AT26
AH2 AT29
AH3 AT33
AH4A AT35
AH48 AT37
AH5 AT39
AH50 AT4
AH7
| o < < M| o o
8|8|8| 0| 8| 8| 8| 3|3| 3|8| B EHHEEEERB 3l ol gl e 3|52l 2|8l 2| 2| 5 3| 5| 0| | | 5| 2| £| 2| 2] €| 5| 3| | £| = HEEEEEEHEEEHEEEBEEE £2z/8] 32 EIEE] mLNmB B g
o~ w
vvvg | f/)‘
N O O ©
8323 g 8
w N <‘<‘%%}\
E‘Oj - 88-¢
<o b > >
'_|'-0§)§m
l—S s
=R
g
glolg|g|ol| 8 8l ala|3l 3l 3|5l & 8| 8| 8 & &la| 8|3 & | 8 Bl ald| 2|5l Tl &l 2l 2l 2| ol & 2l 2l el 2l 2| 3|51 2| 5[5 | 5| 8| 9| 8| 8| 3| ©| 3| 3| 3|8(5| 8| &| 8| 8| 5| 8| 8 8| 3| 3| 3| 8| ol | @l & & & & o & & | 2 @85 5|38 o] 2|2 el 2|2 3|3|5| L s|6| @
[va] fia] es] gia) e g} oo|o(o|o|o|o|o [a] g 73] jia) joe] ya) o] g [53] Wa) ) ea) Wea) ea) ) e aa) ) ea| aa) e ) lea| an) aa ) g gea) el

CPU_VCCSENSE_N o s 7

960
5% PLACE_NEAR=U0500. D50: 50. 8rmm

&’E;EEV PLACE_SI DE=BOTTOM
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7

PPVCC _S0_CPU

PP1V35_S3RS0_CPUDDR

PPVCCI O_SO_CPU

CPU VCORE Decoupl i ng

Intel recommendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under
Appl e I npl ementation: 8x 210uF(2x nostuff) 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402
PLACEMENT_NOTE ( C1000- C1019) :
Pl ace on bottom side of U0O500
+C1000 |+Cl001 (:C1002 ([:C1003 |+C1004 |+C1l005 |[:C1006 (+Cl007 |:C1008 |:C1009 [+C1010 |:+C1011 |[:C1l012 (:Cl013 |:Cl014 |:Cl015 |+C1016
UF —L 1uUF - TUF —L 1UF L TUF L 1UF L 1UF -1y 41 L TUF —L TUF L 1UF - 1UF - 1UF L 1UF L 1UF L 1UF TUF
10% — 10% 10% — 18% — 10% — 18% - 18% —T— 10% —T— 10% -1 18% -1 18% -1 18% -1 18% -1 — 18% -1 18% -1 18% 10%
—F X6%- CERM 2 %< cermt 2 6% cerm 2 6% cerm 2 6% cerm 2 6% cerm 2 6% cerm 2 %< cermt 2 %< cermt 2 6% cerm 2 6% cerm 2 6% cerm 2 6% cerm 2 6% cerm 2 6% cerm 2 %< cermt 2 6% cerm X6%.
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0.
NO STUFF  nO S 1
PARERF NOTE (CL020- CT053) T CAPs for Acoustic control (CLO9A-CL02D) =

Pl ace near

U0500 on bottom side NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

1920 _]_01021 [ 1922 _LC1023_LC109A_LC1098_LC109C_LC109D_LC109E_LC109F_LC101A _LClOlB_LClOlC_LClOlD_LClOlE_LClOlF_LClOZA_L

NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

01025_]_ cmzcj_ C102D
0°/n

V

CPU VCCI O Decoupl i ng

Intel reconmmendation: 2x 0.0l1uF 0402 (1 near

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

CPU, 1 near SVID pull-ups)

Appl e | npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page)

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

C1079

Del i very Design CGuide (doc #487822, Rev 0.8 dated January 2012),

Section 5.

%0% %0% %0% %0% 0% 0% %0% %0% %0% 0% 0% %0%
—|7>6RCER 2 RCERM 2)GRCER —|7>6RCERM —IV)GRCERM —|7)6RCERM —|7)6RCERM )6RCER )6RCERM —|7>6RCER —IV)GRCERM —|7>6RCER )6RCER )6RCERM —|7)6RCERM —|7>6RCERM —|7>6RCER X5R: )6RCERM
0402-2 0402 0402-2 0402 0402 0402 0402 0402- 0402- 0402-2 0402 0402-2 0402- 0402-2 0402 0402 0402 04 0 0402-2
NO STUFF TUFF 1
PLACEI\/ENT_IQgrlzS (UC1024-'\8L(§I F:F - TUFF
Pl ace near inductors on bottom si é\'é)_ STU 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
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
C1024 1 C1025 1 C1026 1C1027 | C1028 1C1029 |1 C1030 |t C1031 ([:C1032 | C1033 1 C1034 1 C1035 1 C1036 1 C1037 | C1038 1 C1039 1 C1040 1C1042 |1 Cl043 |2 C1044 1 C1045
e — —— 20UF — —/— 20UF —— 20UF —— 20UF —— 20UF e e e — — 20UF — e e OUF —— 20UF —— 20U 20UF
20% -1 2 -T— 20 -1 20% -1 20 -1 20% — 20% — 20% T 20% -1 20 -1 20 -1 20 -T— 20 — 20% -1 20 -1 20 -1 20 20 T 20% T 20% T 20% — 20%
—IZ a4V 2 4V 2 a4V 2 a4V 2 a4V 2 a4V 2 4V 2 4V 2 4V 2 4V 2 a4V 2 a4V 2 4V 2 4V 2 4V 2 4V 2 a4V 4V 2 4V 2 4V 2 4V 2 a4V
X5R- CERM X5R: CERM X5R: CERM X5R- CERM X5R: CERM X5R- CERM X5R- M X5R- CERI X5R- CERI 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 0402 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1C1046 |1 Cl047 |1 Cl048 |1 C1049 |[:Cl05 1 C1051 [+ Cl1052 [:Cl05 1 C105 +C1055 |+ Cl056 [+Cl057 |+Cl1058 |:Cl1059 |[:Cl06 1Cl1061 [+ C1 1 C106 1 C106 1+ C1066 |+ C1067
20UF —— 20UF —— 20UF —— 20UF —/— 20UF —/— 20UF —— 20UF — OUF —— 20UF —/— 20UF —/— 20UF —/— 20UF —— 20UF —_ F —— 20UF —/— 20UF —/— 20UF 20UF —— 20UF —— 20UF 20UF
20% — 20% -1 20% — 20% 20% -1 20% -1 20% — 20% — 20% — 20% -1 20% -1 20% -1 20% -1 20% 20% -1 20% -1 20% — 20% 20% — 20% -1 20%
—F X5R- CERM 2 XSR- CER 2 Y5R- CERI 2 Y5R- CERI 2 ¥ cerm 2 ¥ cerm 2 ¥ cerm 2 SR ceR 2 SR ceR 2 %¥r cerm 2 %¥r cerm 2 ¥ cerm 2 %¥r cerm 2 ¥ cerm 2 %¥r cerm 2 %8R cERM 2 e 2 % cer 2 X5R- CERM 2 % cer 2 X5R- CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE (C1068- C1076: CAPs for Acoustic control (Cl02E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITI CAL _EClOZE_E ClOZF_E C103A_E C103B_E C103C_E C103D_E C103EJi C103F
L*C1068 .[*C1069 .[*Cl1070 .|*Cl071 .,|*C1072 .*C1073 .*Cl074 .*Cl075 .|*Cl1076 .*Cl1077 20UF 20UF
210UF 210UF 210UF 210UF ——210UF 210UF —210UF ——210UF —210UF 210UF 20% 20% 20% 20% 20% 20% 20%
20% 20% 20% 20% T 20% 20% — 20% T 20% — 20% 20% 2 XBR- CERM XBR- CERM )GR CER )GR CERM )GR CERM XBR- CERM 2 XBR- CERM
2 BV T 2 BV T, 2 BV T, 2 BV T, 2 BV T, 2 BV TanT 2 BV TanT 2 BV T 2 BV TanT 2 BRY. TaNT T 0402-2 T 0402-2 T T T -2 T 0402- 0402-2
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 I npl ementati on: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
PLACEMENT_NOTE ( C1080- C1089) :
lPI ace on bottom side of UDBOO
JiClOSO 1C1081 |+ Cl082 (1 C1083 |1 Cl1084 |- C1085 L C1086 1 C1087 |+ C1088 C1089
L TUF L TUF L TUF L TUF L TUF L TUF L TUF
%837“ T, 8% T, 8% I, 18V T, 8% T, 8% N %8% T, 18 T, 8% 1837“
—F X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM —F X6S. CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1090- C1097): J;
lPI ace near UO500 on bottom side
1C1090 ([:Cl091 | C1092 1C1093 [+ C1094 (1 Cl095 |+C1096 JiClOQ?
OUF — 10UF e —/— 10UF —— 10UF —— 10UF —— 10UF 10UF
TR TR TR TR TR TR o
—F X6S. CERM 2 X6s. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM —F X6S. CERM
0603 0603 0603 0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1098- C1099) : JT‘
CRI TI CAL CRI TI CAL
.[*C1098 .[*C1099
:ZB%OUF- 6MOHM 330UF- 6 MOHM
2
IT - BT coveo %?ng L1 coveo
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4

OM T_TABLE SATA Port assignments:
s y—SYSCLK CLK32K RTC g B Irroa LYUN%(%goNT SATA_RXNO, B?; NC SATA A D2RN 27
B4 |rTex2 SATA_Rxpo| B NC SATA A D2RP 275 )
NCX——— N%GIRE SATA TxND| ATE NG SATA A R2D CN . Primary HDD/ SSD ( SATA only)
AY8
7611 PCH SRTCRST L . B9 _|SRTCRST* (1 OF 11) SATA_TXPO -« NC SATA A R2D CP o 2 75
BC10
1 PCH | NTRUDER L A8 || NTRUDER* SATA_RXNL @—NC SATA B D2RN am e 7
———————#—( SATA_Rxp1| BE10 TA_B_D2RP 72 75 d HDDY SSD TA |
v PCH INTVRVEN L g GO iNTVRVEN E SATA_TXNL| AV10 NC SATA B _R2D CN 2 s Secondary SSD (SATA only)
. RTC RESET L O =) f—— SATA_TxpL[ A0 0T NC SATA B R2D CP =D 2
he SATA_Rxne|_BB9 NC SATA_ODD D2RN v
33 2 ; B25 SATA_Rxp2| BD9 NC SATA ODD D2RP ,2 )
I S o e i e s
| = .B25: 1. A
s = om_HDA_SYNC R1111 33 . 2 .. HDA SYNC R 22 | sYNC (1 PD- boot ) sata Txp2l AU° g NC SATA QDD RZD CP -
PLACE_NEAR=UI100. 25 1. 270m SATA_RXng| BCL2 NC SATA D D2RN ,2
1 _PCH SPKR @110 |SPKR (1 PD- PLTRST#) < saTa Rxpa| BE12 o NC SATA D D2RP 72 d
g saTA Txng| AR NC_SATA D_R2D_CN » Unuse
7 52 omHDA_RST_L R1112 33 1 2 . HDA RST R L C24 |Hpa_RsT* < SATA_TxP3[ AT13 NC SATA_D R2D CP .
g &7Hm_uégom FLzrm L22 s spio (1 PD) 5 SATA_RxN4/ PERNLI BDLS o) TP PCI E ENET D2RN PCl e:
7 52 (TR SDLNO.__ > oS0 (1PD) SATA_RxP4/ PERP1| BBL3 TP_PCl E_ENET_D2RP Reserved: Et her net
N HDASD NG rory (1PD) SATA_Txna/ PETNI| AV15 TP_PCl E_ENET_R2D_CN (if not combo w SD Card) PP1V5_S0 4337 19 15 17 19 52 04 0 00
72 HOA_SDI2 (1 PD) AWL5 TP_PCI E_ENET_R2D CP o
NC HDA SDI N3 F22 |ipa spia (1PD) SATA_TXP4/ PETP1
s _S——— .
SATA_RXNs/ PERN2| BC14 o,  NC SATA F_D2RN 7 1
7 52 qoom—HDA_SDOUT R1113 33 1 2 510 HDA SDOUT R A24 lipa sDO (1 PD- boot ) SATA_RxPs/ PERP2| BEL4 o NC SATA F_D2RP 1 Unused R171%9
PLACE_NEAR=UT100. 20%: 1. 27mm . SATA_TXNs/ PETN2| AP15 NC SATA F_R2D CN 7 u S 1%
_PPVRTC GBH ;15196 70 11 DP_TBT_SEL B17 D&Q%\P%F%Q SATA_TXPS/ PHPZ% - 1/ ;)1
70 11 ENET DI A_SENSE RDI V c22 * 2
on o ENET_MEDIA SENSE RDIV g 22 |HpA DOCK_RST*/ GPI 013 ara v PO SATA ROCA PLACE. NEAR=UL100. AYS: 2. 54mm
1 1
1l R1102 R1103 nogm-XDR PCHTCK . A8 brag ek (1PD) SATALED' ,AP3  o  PCH SATALED L .
Rlé%%% 1R,\J/|-101 1/ 20 250w s XDP_PCH_T!| ADL |37AG TMS (1 PU) o
9% 9 201, 5201 AE2 SATAOGP/ GPI cp1| AT XDP_DCO_DP_AUXCH 1 SOL_L 18
1/ 200 2/%ow 1 ry—XDP_PCH TDI - JTAG TDI (1 PU) o . \ o10| AU XDP DCL_SATARDRVR EN .
2,0 1% PCH _SRTCRST L ., YOP PCH 10O A28 |y rac 100 S| (PRSI ——em—XDEDELSATARDRVR BNy
PCH_| NTRUDER L ., 1 7 e - - - o4
PCH | NTVRVEN L, 7 ra SATA_I REF
RTC RESET L " NCX——{TP25
— NCx-S28_|TP22 TPol BAZ L \c
C1102 1 1 C1103 m)ﬂTPZU TP8 BB2 NC
1UF —— L TUF
7 — 10%
b gz 2 gg OM T_TABLE
7 7
763 PClI E_CLK100M SSD_N ¥43 [o kouT_Pcl E_NO UL100 CLKOUT_PEG A _N| AB35 PCl E_CLK100M ENETN 72
7 s oo PCI E_CLK100M SSD_P 2 lcLkouT_Pal E_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.
= s 1 SSD CLKREQ L ABL |pci ECLKRQD* / GPI O73 FOBGA  pEG A CLKRQ'/ GPI 47| AF6 ENET_CLKREQ L 17
(2 OF 11)
2 NC PClI E_CLK100M ENETSDN AMA | auT POl E NL CLKQUT_PEG B_N| Y39 NC PClI E_CLK100M PEGBN 2
= conNC_PCLE_CLK100M ENETSDP ARAZ | KkouT POl E_PL GLKOUT PEG B Pl Y38 NC PCl E_CLK100M PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL* / GPI O18 PEG B_CLKRQ/ GPI 066 W4 PCH PEGCLK L_GPI O56 1
so a0 PCl E_CLK100M AP_N AB43 | kouT pal E_ N2 QLKoUT DM _N| AF39 DM _CLK100M CPU_N o
78 31 (OO} PCl E_CLK100M AP_P - AB45 |cLkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
AF3 * *
18 XDP_DD3_AP_CLKREQ L PCI ECLKRQR*/ GPI C20/ SM CLKOUT_DP_N N;Z CPU CLK135M DPLLSS N .
Al
76 57 PCl E_CLK100M CAVERA N AD43 |0 koUT POl E N3 akauT P LU0 g CPU CLKISSMDPLLSS P oy
o @m—PCLE_CLKIOOM CAVERA P o, AD4S | kout POl E_P3 CLKOUT DPNS NLAF35 CPU CLK135M DPLLREE N o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. w1 CAMERA CLKREQ L T3 |pcl ECLKRQB* / GPI 25 CLKOUT_DPNS P AP36 o CPU CLKI3SM DPLLREF P (s ) )
PEG attached (CPU) PCle devices nust use one set, Unused cl ock term nations for
while PCH attached PCle devices use the other set. » _NC PCI E_CLK100M GPUN 23 lakout_Pai E_Na CLKIN_DM _N| AY24 = PO E CLK100M PCH N R1196 10K . v troow 20T
If 2 or less devices are attached to PEG the 2 PCl E Ki00M P AF45 | KoUT PCIE P4 w CLKI N_DM _p| AV24 . PCIE K100M P! P 10K 1 5 5% 1720 0T"]
CLKOUT_PEG out puts can be used for those devices. V3 . °
- TBT_CLKREQ L PO ECLKRQI*/ GPI 026 8 Lk NG, N AR PCH CLKI N_GNDN RL171 10K i,yn2
NC_PCI E_CLK100M PESN AE44 | kauT_PaI E_NS d CLK N.GD, pLATE PCH CLKIN GNDP RI170 10K 1 2o
AE42 T |
= NC PO E CLKIOOM PESP CLKQUT_PCI E_PS LI N_DoTo6_N| H33 . PCH CLK96M DOT_N R1192 10K 1 2 _
1 _PCH CLKI L_GPl A4 AR2 POl BG-KERE 57 014 CLKI N_DOT96_P| B33 o 7c PCH CLKO6M DOT_P RII91 10K 1’\/\/\/_51’7—171'6W_WF—R)1_V V2 5% ITZ0W W 20T
» _NC PCIE _CLK100M SWN ABAO | koUT PCI E N6 CLKI N_SATA_N|_BES s PCH CLK100M SATA N R1194 10K 1 2 _
» NC PCIE CLKIOOM SWP o, AB39 |q kauT POl E_P6 CLKI N_SATA_P| BSB =' s PCH CLK100M SATA_P RIT93 10K 1 ,\N\/_gmw_mv A2 o7 720w W 20T
AE4 >
o PEG CLKREQ L PC BCLKRQE" / GPI 045 REFCLK141 N|_F45 o P K14P3M REFCLK R1197 10K 1 2
76 28 PCl E K100M TBT_N AJ44 |o KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 76 L
wnqomPCLE CLKIOOMTBT P~ o AI42 g kout_PalE_P7 =
v3 . XTAL25_| N A3 - SYSCLK CLK25M SB R 1 CLK CLK25M SB 19 75
e L GRLONg P8 BO-ERs ™ o6 XTAL25_uT| AL44 "\~ 1.5V -> 1.1V 1% ™
R1173*
Eﬁgﬁ gOUS 1213 14 15 27 50 64 65 66 58 (1 PD- PWROK)  CLKOUTFLEX0/ GPI 064 | A0 NC _PCH GPI 064 CLKOUTFLEXO -, 1K
BREBMReBRE - NC | TPXDP_CLK100MN A3 |0 KOUT_I TPXDP_N (1 PD- PWROK) CLKOUTFLEX1/ GPI 065 F38 NC PCH GPI O65_CLKOQUTFLEX1 -, 1/ 200
R1177 4.7K 1 5 PCH SPKR e qom-NC | TPXDP_CLKI0OMP o AMS lqKkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066 P36 NC _PCH GPI 066_CLKOUTFLEX2 -, 201,
R1176 10K 1m2 5% IT20W W 201 pp TBT SEL . (1PD- PWROK) CLKOUTFLEX3/ GPI 067| 739 NC_PCH_GPI 067_CLKOUTFLEX3 ..
7. 7K 5 5% I720W WF 20T o PP1V5_S0 1512 13 15 17 19 52 64 66 & L
R1178 L 5% 17 20W MF 20T PCH_SATALED L | CLK_I REF| AM45
R1134 10K 1 2 DP_AUX( | L 18 76 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K 1 AAAL2 17— X0 DCL_SATARDRVR EN . 5 7619 LPC CLK33M LPCPLUS R 54; CLKOUT_33MHZ1 (1 PD- PURCK) TP19 Agzg NC
— ° B4 Al E
R1143 10K LAAN 2 SSD CLKREO L o 7> _NC PCl _CLK33M OQUT2 o CLKOUT_33MHZ2 (| PD- PWRCK) TP18| ADSE (o R1190
R1142 10K 1 2 5% T20W W 20T ypp DDp ENETSD CLKREO L . o = NC PCl _CLK33M QUT3 CLKOUT_33MHZ3 (1 PD- PWROK) =R PP1V5_S0 1532 1315 17 19 52 64 66 68
R] 0 10K 1 V5 5 TZOW W 20T ap CLKREO L ° o PCH CLK3SMPCIOUT o, A0 lqkouT_33Miz4 (1 PD- PURK) DI FFCLK_BI ASREF| A4 PCH DI FECLK BI ASREF 2 AR L
RIT44 10K 1 \A\2 5% TTZ0W W 20T CAVERA CLKREQ L . PLACE_NEAREULL00. AN#4: 2. S4mm L SYNC VAGTER=D 15 RET ERENCE
] 1OK 2 5% 17 20W M- 20T M
R 47— ToK T VWV o LG PCH RTC/ HDA/ JTAG SATA/ CLK
RI114 10K L O% T720W M 201 pEG OLKREQ L 170
R 15 10K 1/\/\/\/2 5% 1720W M- 20T Ki L 1 d} Ap | |
: u ple Inc.
%%ﬁg 10K 1 ann2 ENET_CLKREQ L o S
10K °© GClL
NN —srTrzow PCH PECGCLK L GPICBE NOTI CE OF PROPRI ETARY PROPERTY:
R1179 10K 1,\/\/\/2 ENET_MEDI A SENSE RDIV ., 1 THE_| NEORMAT] ON IN IS THE
5% 17Z20W PROPRI ETARY P El I NC.
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. T o WA NTAUN TH & DICVENT | N CONE! DENGE

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

If HDA = SO, nust al so ensure that

si gnal cannot

be high in S3.

SYNC DATE=12/18/ 201
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8 7 6 5 4 3 2 1

OVl T_TABLE
s DM _N2S N<O> A2 |y RXNO UT100 FDI_RxNo| AJ35
- LYNXPO NT - arass NC
s 34/' $§ m;z 223 DM _RXNL OBl LE FDI_RxNL[ALSS
s NS DM RN FCBGA FOI_Rpo AJ36 |
sy DOM _N2S N<3> g AV20 Iy rxng (4 OF 11) FDI _RxP1| ALSE) &
s DM _N2S P<0> 222 oy _RxPO -
a2 s N2S_P<1> AP20_ |\ _RxP1
s DM _N2S_P<2> ARLT | _RxXP2
74 72 5 MW _RXP3 TP16%43< NC
TPs| A4S \C
e DM _S2N_N<O> BD21 v TxNO TP15| AVAS
e DM _S2N_N<1> BE20 Iy Tt TPmMX$ D
s DM _S2N_N<2> BDL7 |om _Txne
74 72 5 @MW _TXN3
74 s DM _S2N_P<0> BB21 DM _TXPO E o] FDI 7@‘(’\(%@574
a2 s DM _S2N P<1> BC20 Iov _TxpP1 T FOI_INTLA40 o FDI INT oo 5
s DM _S2N_P<2> BBL7 Ipv _Txp2
o 66 08 52 19 17 15 19 32 33 _PPLV5_SO we DM SON Poas BCI8 o 1o PP1V5_S0 137 59 15 57 10 52 04 68 o0
R1200* i POl REFET R1210*
7. 5K AT A2 7. 5K _PPVRTC GBH 11151060
o NCOREATP12 TP N e
201, NCx X NC 201, 'R1215
. PLACE_NEAR=U1100. AR44: 12. 7nm K
PLACE_NEAR=U1100. AY17: 12. 7nm PCH DM RCOMP AY17 | Roowp FD RoOP| AR44 PCH_FDI _RCOVP 330 ]
- - 1/ 20w
2201
R6 -
PCH SUSACK L - SUSACK: (1 PU) DSWRVEN g PCH DSWRIEN
76 71 41 19 EM‘%SYSJ?ESEP o« pPvROK| L13 o PM DSW PWRGD e
76 71 a1 19 10 ry—PM PCH SYS PWROK g AD7 Isys pyiRoK E E Jes PCl E WAKE L
R1286* PM PCH PWROK F10 (1po- e®EHP - 22 = 20 72 70 'R1209
3 7571 10 12 [T CH PWROK gy F10 lpyrek =4 AR AN PM CLKRUN L s 100K
5% AB7 ES 59
uz o e - PMPCH PURK g D7 japvix 2% s omariomon[ W LPC PVRDWN L o 20 450 7 o
2 H3 2
nas@m PMMEMPWRGD o M8 | DRAYVRK SYROHRL3 Y6 e PM CLK32K SUSCLK R qrm
75 71 v6 ry—PM RSVRST_L - 22RSMRST* sLp ss+/ cpl oss| Y7 PM SLP_S5 L =
— * 12 41 66 =
69 66 65 64 50 17 15 14 13 11 _PP3V3_SUS PCH SUSWARN L D N/ SUSPYRNACK] GPI 80 . ———————{> C
= USWARY SLP_s4* :Cﬁ > PM SLP_S4 L {OOT) 12 21 34 38 41 66 68 71
R121%5|<1 76 41 18 12 PM TN _L KLJPWRBTN: (1 PU) sip s3+ WAL PM SLP S3 L .
> D—=p— M OLE O9 L gy rzziaesn
ADA E6
112%:\4/'\? a2 a1 PTER _EN - A(CIPEE_SSeNeTé x)l 1 sLp At LF3 w TP PMSLP AL
201, wawemm PMBATLONL g K lsATiow/cpior2 SLP_SUS* hy e PMSLP SUS L O 12 45 65 6
PCH Rl _L - AR+ PVEYNGHLAY3 PM_SYNC
g _‘—@ 6 74
AB10
IE PCH SLP SO L g A%0 P21 spiavp® g TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp_ W.AN/ GPI CR9
OV T_TABLE
T45
NCx—25_|VGA_BLUE U1100 r—
NCx—24 |vea GREEN '—YN"[%(B'T?_E'\W
NCx—45_|vea_RED FCBGA
i3 (5 oF 11) DDPB_CTRLCLK zg DP_TBTSNKO_DDC CLK w0
VGA DAC Di sabl ed per SB NCX—pre VGA_DDC_CLK (PB@P%%%;A_“W s 70
NCx VGA_DDC_DATA poPC CTRLCLK_R35 DP_TBTSNK1_DDC CLK 3 70
DG v1.0 (Table 12-18). o e ot 36 DP TBTSNKL DDG DATA w0
Nexe—¥2 |vea HsyNe E (PRECHTRE A ——— = 2" 08
NCx—¥4 |vea vsyne DDPD_CTRLCLK| N,\;g HDM _DDC CLK o 70 71
- N (P%Dﬁﬂ% #TA_“% o8 70 71
-~ <
U9 |vea I RTN 5 DDPB_AUXN_HS DP_TBTSNKO_AUXCH C N .5 70 74
L b POPG_AUXN K43 DP_TBTSNK1_Al N 2707
342
oo EDP | G BKL P NS6 |pp pweTCTL DOPD_AUXN 742 gy NC DP 1G D AUXCHN -, B
H43
e o e LGB o solermre B Tk es BluRmasice ..
> 28 70 74
170 67 12 EDP_| G PANEL 36 |EpP_VDDEN DOPD_AUXPL 344 g NC DP 1G D AUXCHP
32020 B 7582875558 5 _PP3V3_S0O - kao
BRRENNBEEE R126 10K 5 o . DDPB_HPD) DP_TBTSNKO_HPD 28 70
R1260 1/\/\/\/ 5% 17 20W M- 20T BOLLNIA L L2 PR poPC_HPD K38 DF_TBTSNKI_HPD e
R1261 10K 1 2 PCl _INTB L - 0dPI Ra*
R1 232 10K 1/\/\/\/2 5% 17 20W  MF 20T PCl | NTC L S K17 p) DDPD_HPI H39 o= HDM _HPD 20 68 70
i NN\ S5 Zow 20T -5 il I
RI263 10K 1,zA2 oo —PCl_INTD_L - PI RQD*
PP3V3_S5 BB Bowannua ” e PIRGE/ Pl el GL7 o SDOONN_OC L am
PP3V3_S0 R B e 1 @ ENET_LOVPVR PCH g A2 Iopi 050 PIRGE/GPI o[ FL7__ g, AUD | P_PERI PHERAL DET I
012 qom—AUD_| PHS_SW TCH EN PCH _g B3 |op o562 Pl RQG/ GPI o4 15 TBT _PVWR REQ L 12 29
R1239 3.0k D — PM PVWRBTN L 1218 41 76 70 12 ¢oom—BT_PVRRST_L - C12 JcPi oo g PIRGt/GPIcB MS o AUDI2CINTL = ;e ——
R1240 10K 2 AAA A oM BATLOW L 1230 41 43 TP PCH STRP BBS1 10 | 51 (1PY PVEADI0 o NC PCI PME L 12
R1291 10K LAANA2 PM CLKRUN_ L 124150 TP _PCH STRP ESI L o A0 iepios3 i
— 5% 1/20W MW 201 AL6 [ Y11
R1216 10K LAAAZ e ENET LOW PWR PCH o w» —PCH STRP_TOPBLK SWP L o, A0 lerioss5 | PL- PWROKEPC RSTH) PLTRST* Y1t g PLT RESET L ~~~~~~  imywwan
R1217 100K LAAN2 S% 1720W W 201 AyD | PHS_SW TCH EN PCH .,
R 8 T0K 1 \nA72 Z ﬁm ;/"FF ;gi BT_PWRRST_L 1270
R1230 10K LAAA2 50 17 20W MF 20T SDOCHN X L =
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/2 AUD | P_PERI PHERAL DET i,
R1231T 10K 1 \\n2 o 720w ; 2T TBT PWR REQ L 12 2
5% 17Z20W 20T
NO STUFF Redundant to pull-up on audi o page =
R1233 10K A g0 D 196 INT L e SYI\C” ll\ﬁSTEREJls REFERENCE SYNC DATE=12/ 18/ 201 A
R1225 1K IAAA oL B VAKE L 12 34 36 71 76 PCH DM / FDI / PM GFX/ PCl
R1224 100K » 1 PM SLP_S3_L 1224t es 7 eSH N
R1I221 100K zml 5% TZ0W W 20T py SLP_S4_L 12 21 56 a0 41 se 08 72 d} Appl e I nc. SCH_NUM>
R %%% 100K 2 \AATL 5% 1;22‘” ﬁ 221 PM SLP_S5_L 124 e <]
1 100K S% 1720w : 12 45 65 o
= ZANA Ao A-SLE_SUS L 5 05 o0 NOTI CE OF PROPRI ETARY PROPERTY:
4 R1281 100K » EN EDP | G BKL_ON 12 63 70 71 THE | NEORMATI ON_CONTAI NED HEREI N | S THE
RI284 100K 2 \nn1 % T20W W 207 Fpp | G PANEL_PVR p— R FOSESER AGRERS 6 THE FOLLOW NG
T 20W WE oT | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 12 OF 118
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OVl T_TABLE USB Port Assignments:
ULT00 ussarol B27 USB_EXTA N w s
LYNXPOINT | spopo| D7 g USB EXTAP G Ext A (LS/FS/HS)
FCBGA use2N1| A38 NC USB_EXTCN 275
9 OF 11 c38 EXT Ext C (LS/ FS/HS)
USB3 Port Assignnents: ¢ ) usB2P1L B8 qug NC USB EXTCP s
» _NC _USB3_SPARE D2RN AVBL |pERNT_USB3RNG UsB2N2| A36 NC USB_SDN 7275 Re d: sD
2 NC_USB3_SPARE D2RP o AV31 Jorper (spares Useor2| 96 g NC USB SDP ... served: SD (HS)
Unused » NC USB3_SPARE R2D ON o BE32 loern ussaThg use2ng| A3 g NC USB WANN -, . WE
72 PARE. D BC32 |peTp1_usB3TPS usB2p3|_C34 B W ANP . Reserved: WFi (HS)
PCl e/ USB3 Port Assi gnments: use2na| B33 NC USB 4N . D
w1 o0 20 iy USB3_SD _D2R N ATSL Joeene_USE3RA usazpal 22 g NCUSB AP . Unused
AR31
SD Card Reader newommy USB3 SD D2ZR P~ A1 Ippre> UsB3RP4 use2ns|_F3L NC USB PSOCN N Reserved: PSOC (L Tr ackpad
(& Ethernet if conbo) ez q@om-USB3 SD RRD CN o 6088 lberyp useatve usB2ps| B qeg NC USB PSOCP served: (Legacy Trackpad)
76 71 68 20 USB3_SD R2D C P BB33 |peTP2_USB3TP4 uss2ne| K31 NC USB_ 6N
PCle Port Assignnents: use2ps| 131 g NC USB 6P ., Unused
76 34 PCl E AP_D2R N AVB3
. ;m Pc'g E_AP_D2R P - 38 beres LSBT 22 g NC USB 7N Unused
Ai r Por t N uss2p7| H29 NC USB 7P s
PClE_AP_R2D C_ N BE34 oemg -
UsBoNg| 232 g g USB EXTB N~ emmeyos v
o g PO E_AP_R2D C P -5 lpeTe N2 se TP o Ext B (LS/FS/ HS)
A30 NC USB_EXTDN
o o PCl E_CAMERA D2R N AT33 |oepu USB2NS | ey — S <222 D> 2 Ext D (LS/FS/ HS
oo PO E CAVERA D2R N g, ATSS | EXT
oo Mo POE CAVERA D2R P AR33 lopps usB2pol S0 gug NC USB EXTDP  mmynss ( ) |
Caner a uss2n10| B29 TP_USB CAMERAN
76 37 PCl E_ CAMERA R2D C N BE36 [pbETha R o .
. PCl E_CAMERA R2D C P BC36 |perps use2P10| D29 g TP USB CANERAP Reserved: Canera
7o a7
@=L 5 SAVERA ReD & T e —— A28 B BT N .
USB;Nll ST USE BT P 34 75 BT
76 35 >—PCL E_SSD_D2R_N<0> AVBE |oerng USB2P11 - B o 7
SSD (Gunsti ck) 7 3 oy PCLE_SSD D2R P<0> V36 lPpERPS usBaN12l 26 o g NC USB | RN ao s | R
F26
I(_g&ee?om y) 7 3 PGl E_SSD R2D_C N<0> Bg;? PETNG w USB2P12 o= NC USB I RP G 7 7
) . . PCl E_SSD R2D_C P<0> BB37 | @ F24 B TPAD N .
O PCle switch if TBT/SSD L e (L 5|3 e e e T d . Tr ackpad
L(1PD) _“—E o7 .
76 35 PCl E_SSD D2R N<1> AY38 |pERNG ¢ ARG USB3 Port Assignnents:
SSD (Qumst i ck) o [_PCl E_SSD_D2R P<1> O AW loeppg el A20 . USB3 EXTA DPR N .
w7
I(_g?:teel ni s o PCLE SSD R2D C Nel> o B8 e ussaTL| BE24 USB3_EXTA_R2D _C N o a0 7 Ext A (SS) C
e 2" teh i1 TBI sSD o POE SSD R2D C Pel> BES8 peTPo usgaTPyy BD23 B3_EXTA_R2D C P @m0 7
USB3RN2|_AV26 B3_EXTB_D2R_N 68 71 75
. PCl E SSD D2R N<2> AT40 |oprny UsB3RP2| AV26 USB3_EXTB_D2R P P B
SSD (Gunsti ck) 705 omy_PCLE_SSD D2R P<2> g AT39 lopppy useaTnz| BD25 o USBB EXTB R2D C Ngpm s s Ext B (S9)
Lane 2 useaTP2[ B24 " USB3 EXTB R2D C P e oo s
(PCl e-onl y) 76 35 PCl E _SSD_R2D_C N<2> BE40 |oerhy .
O PCle switch if TBT/SSD oo PO E SSD R2D C P<2> o BOAO lperpy Ussars| AN29 o NC USB3 EXTC D2RN ¢y
NC USB3_EXTC D2RP 7275
i:g?:z BE26 NC USB3_EXTC R2D Ext C (SS)
ooy PCLE_SSD D2R N<3> o A8 lepy = s
SSD (Qunst i ck) oo [y PCLE SSD DPR P<3> 0 ANG9 loppg Use3TPs NG _USB3_EXTC R2D G »= =
Lane 3 UsB3RNG|_AR29 NC USB3_EXTD_D2RN -
. PCl E_SSD R2D C N<3> BDA2 |perng
(PCl e~ onl y) v q@op-EAE SSD ROD & N<3> o, 0 UsmaRee| AP29 NC_USB3_EXTD_D2RP ey 1= - -
O PCle switch if TBT/SSD 0 @ PCOLE SSD R2D C P<3> o BDIL pereg Csrane B2 EXTD RoD nr Ext D (SS)
useaTpPe| BE28 NC USB3_EXTD R2D 7275
USBRBI AS* |24 s PCH USB RBI AS
USBRBI Ag|_K26 PLACE_NEAR=UL100. K24: 11. 4nm
'R1370
TP2a[ MBS\ 22.6
P23 L33 e M‘éow
201
o o8 60 64 52 19 17 15 12 33 _PPLVE_SO o o ol P2 OP DAD USB EXTA O L . 2
ocrr/criowl Y1 o, XDP DAL USB EXTC OC L~~~ ~mwwo
1R1300 | BE3O |pc E_| REF oc2*/ gPl oa1| 2 XDP. D_PWR_EN 1 =
7 BK oc3*/ arl a2l PL XDP_DA3_CAMERA PWR_EN 1 B
a0 NC@TPM currcPloisl M o XDP DBO_USB EXTB OC L am e e
NaEE29 s ocs*/ P oo TL XDP_DB1_USB_EXTD OC L 1210
22015 ACE NEAR=UL100. BD29: 12. 7rnm acs*/ GPl oo N2 XDP_DB2_SD_PWR_EN 10
PCH PCl E_RCOWP BD29 |pg £ roowP ccrrcPiotg| M g XDP_DB3 SDOONN STATE CHANGE L s
OVl T_TABLE
76 71 50 a1 LPC_AD<0> R1340 33 2 LPC AD R<0> A20 [ ppo (1P U1100 SVBALERT+/ GPI o1 | N PCH SMBALERT L
Y I~ e PO OVBALERT L .,
16 11 50 41% LPC _AD<1> R1341 33 1/\/\/\’AAA 2 O% 1720w LPC AD R<1> o= 20 |LADL Elpa LYNXPO NT R10 SMBUS PCH CLK i
7 1 50 uggry LPC AD<2> RISA2 33 1 \n2 on LPC AD R<2> — 8 ia> 1Py  MBILE K T VBl PG DATA R "= uemnr
76 71 50 1@y LPC AD<3> R1343 33 1 AANL :U: 1; jga m_—zm%‘-‘ﬂwm (PO (3 ok 11) SVBDATA Y11 gy SMVBUS PCH DATA  pmy 15 22 43 63 68 72 76
wnsngm LPCFRAME L RIB44 33 1,,p2 LPC FRAVE R L o B2l rraver SMLOALERT*/GPI 060| M8 o PCH SMLOALERT L .,
» NCLPC DREQD L o Ollipepr 1Py 8 g smocLk| B SM._PCH 0_CLK e =
PP3V3 SUS 20 13 0T} TBT_PWR EN PCH . &0 LPRS}I */ngblcg% 9] sMLoDATAL R7 SM__PCH O DATA o
1 12 13 14 15 17 50 64 65 66 e s LP ALLL )
PP3V3_SUS 512 se 7 50 0 65 o o C_SERI SER R SMLIALERT/ POHOT/ GPI 074) " ___qu  PCH SMUIALERT L ..
s N e
PP3V3_S0 BUB R unnns SMLLDATAY GPI 75| 1L SM._PCH 1 DATA, wro
1550 BERblinznas o Pl OLK R JRTTY
10K 2 < ¢ - AF11
1 sy—Trrow——o—E-SERI RO a5 n oo SPL_CSO RL o Adse csot (1PY ¥ (IPUIPD) oL 0K AFLL o g NC CLINK CLK o
R1351 10K 4 2 5% 17 20W MF 20T TBI_PVR EN PCH w0 TP_SPI_CS1_L AL7dsPl_cs1* (1PY 3 (1PUIPD) CL DATA API0 o g NG CLINK DATA -
D194 ° S o ol L e —— (SPI_CS1* I0) -
R1360 10K 1 2 XDP_DAO_USB EXTA OC L CL_RsT+AFT NC CLI NK_RESET L
v 12 " T _| b g NC LTINS RESET L
R1I361 10K 1 2 ZD" i:;ga ’;""F ;gi XDP DALl _USB EXTC OC L 1: 1: TP _SPI_CS2 L 4 M04sp cs2r (1PY &
R13 3% igi 1 i 500 B gi,\D,EEXRpﬂ — 1 65 womySPL_MBI R~ gy Alsei_mvosi (1PD) Pl BAE | SYNG, WAGTER=J 15 REFERENCE SYNG, DATE=12/ 16/ 201 A
R136 1 ° N
RT320 10K 1 2 ST T ZOW 0T o DR USB BB OC L e ooocmySPL_MSO o g ABlsp mso (1PY Tr2| BOIE PCH PCl - E/ USB
R1321 10K 1 2 5% TT20W MF 201 yppR1 USB EXTD OC L o w1 SPI_I O<2> A4 o 1 (1P TPaL IR NG et —
RT367 10K AN, 5% TTZ0W W 2T op pug EN DG R e I T3l PELE NG "<SCH_NUM>
RI369 10K 1Az ™% T720W W 2T »0p DB3 SOCOWN STATE CHANGE L ., o SPL103>  oug M2l i (1PY To_1 ReF A2 P ReR d} Apple Inc =
To vz  _ _ _ __ _ _
<}
R1392 1K 1 2 _ S —— SPI _| O<2> 13 50 1R1380 -
R1393 1K 1 ; 5% 1720 0T 5P| | O<3> . A NOTI CE OF PROPRI ETARY PROPERTY:
R13 S RO oow BEHETRTL R SATAERHERT N © THe
R1353 10K 1 2 e — PCH SMBALERT L 1 Ve THE POSESSCR AGREES TO THE FOLLOW NG
R1354 10K 1 2 PCH SM_OALERT L 1 2201 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 13 OF 118
R1355 10K 1 o 5% I720W M- 201 pcH SM 1ALERT L B |1 NOT TO REPRODUCE OR COPY | T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= I'V ALL RI GHTS RESERVED




8

7

6 5

Pul | -up/ down on chi pset support

page (depends on TBT controller)

Redwood Ri dge: TBT_Cl O PLUG EVENT_L, requires pull-up (S0), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pull-down & isolation. wogm BT CIOPLUGEVENT L g AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
o 1 rmy—FW PVE L - TACHL/ GPI Ot oA PP1V05_S0 1o 17 15 42 52 50 00 2
70 10 [y DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) NO STUFF
4110 SMC_RUNTI ME_SCI_L -5 fTacrsr aPl o7 lIl?K1457
1 qop—XDP_FQO_HDD PWR EN @— " [GPICGB (I PURSVRST#) iow
70 10 - WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
70 14 MEM VDD SEL_1V5_L ABL1 |op 015 Tp1a| AN1O PCH_A20GATE .
M e R1470 43No STUFF
m ‘ AN2 AY1 P ——- AN /\ 2 @ 6 42 74
18 14 XDP_DDO_SSD PCIE_SEL_L %T%%{jg:} gﬁm@o) (1 PD) PECI PCH PECI 1 QCF’LZJ PECI
7 50 10cgryLPCPLUS GPI O - 4 ITACHO GPI oL7 g ROI N+ ATE PCH RCI N L e
20 14 JTAG TBT TMS_PCH - 2B |scLocks Gl 22
0 14 T} - ROCPWRGD VRGD
s AV3
7 1@y IBT_GORSX Bl DI R DIRLY SN 2 P - PCHP R1440 0 2 _CPy T o107
a1 KE L Rl1 |Gpi 27 (I PU-DeepSx) 6 THRVIR P AL e o2 PM THRMIRIP_L_R R1456 390 1 2 _PM THRMIRI P_L oaz 7
e 1559
* . ALE ML i PLTRST_PROC [{AY4 CPU RESET L s
2 TBT_POC _RESET_L AN6 |opy a4 ) p———— > —————
E V/SE N10
= o XDP_FCl1 GPU GOOD 21 |aPioss/ M+
18 14 XDP_DC2_ QDD PVWR EN L AT3 |SATA2GP/ GPLCB6
A= (1 PD-PLTRST#)
1 - XDP_DC3_JTAG | SP_TCK KL IsATA3CEY Pl 087 A2
(I PD- PLTRST#) A4l
~pnBRBEEEY PRSVS SO 0 1+ p—ITAG | SP_TDO 2T fson0) Gt s 73
20 14 TAG | SP_TDI a AMB A4
RAMCFQ0: H| |[RAMCFGL: H RAMCFG2: H| | RAMCFG3: H o @I TAG 1S - SDATACUTO! GP1 B9 B
R1475* R1474 R1473! IR1472 70 1 @ FW PWR_EN_PCH "W ISDATACUTL/ GPI 018 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 280 250w XDP_DDI_M.B RAMPGL -> SOTEEELST] SARascer) 545
201, 5201 201, 5201 71 50 14y SPI ROM USE MLB - 12 lePi 87 BAL
- MLB_RAMCFG3 > 26 |TACH/ GPI 088 BcL
g BD1
2 M.B RAMCF&2 L3 [TACHS! GPI 069 vss| [ B2
20 18 [T 2 D SEL_PCIE L B_H G13 BD44
- orm-SDSEL POEL USBH g =2 Ay geoo BDA5
N RAMCE . HI5
b D TR 0% BE2
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

PP3V3_S5 1215 17 18 30 22 33 32 a6 6
PP3V3_SUS 11 12 19 15 17 %0 64 o5 66 60
PP3V3_S0 BTN 00002
EBREBReeR
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K 1 AAA2 FW PMVE L 1470
RIZTT 20K 5 \ap/1 o 720w M 20T ppMUX_UC | RQ 1470
R1496 10K LAANZ 5% 1720W M 201 gyve RUNTIME SCI_ L 1 a1
RIZ9ATOK 1 Ap 2 o 720w W 20T\ EN 1470
R1489 10K LAANZ 5% 1720W M- 201 \EM VDD SEL 1V5_L 1470
RIZ95 100K 2 \Ap/L o 720w W 20T xpPp DDO_SSD PCIE SEL L 4446
R1490 100K LAAAZ S9% 17 Z0W LPCPLUS_GPI O 1450 71
R1412 10K ZAANL 5% 1720W M- 201 37AG TBT _TMS_PCH 1420
RIA92 10K 1, /\\72 20 T720W W 20T TRT GpSX_BIDIR 1470
RIZ9TTOK 1\ Ap2 o 220w V20T SME WAKE SCI_ L wa
R1498 10K EAAAL 5% 1720W M 201 ¥pp DC2 ODD PWR EN L 4, 4
RIZ13 TOK 2 Napn L o T 20w W 20T 5TAG | SP_TCK 10 20
RIZB6 TOK 1, np/2 o 720w W 20T 3TAG | SP_TDO 1420
R1499 10K 1/\/\/\/2 5% 1/ 20W NF 201 JTAG | SP_TDI o
RIA84 10K 1\ /\n72 o T20W W 20Ty PWR_EN_PCH 1470
R1493 100K LAANZ i ﬁga K igi SPI ROM USE_M.B 1450 71
NOTE: GPI O70 pul | -up/ down on project-specific page
R1450 10K LAAA2 PCH A20GATE 1
R1455 10K 1 5> 5% 17 20W VF 20T PCH RCIN L
/\/\/\/ 5% 17 20W NF 20T e

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH GPI O M SC/ NCTF

d} Appl e I nc.
®

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

14 OF 118

2




Current

data from LPT EDS (doc #486708,

PLACE_NEAR=R1550. 1: 2. 54mm

66

SYNC DATE=12/18/ 201

<SCH_NUM>

"<E4LABEL >

15 OF 118

OVl T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
71 69 66 62 42 18 17 15 1a _PPLVO5_S0O (7 OF 11)
VCC: 1.312 A Max, 130mA ldle Y26 VCCADACL_5| P45 CKPLUS_WAI VE=Pwr Ter n2Gnd
AN24 P43 VGA DAC Di sabl ed per SB
AA26 B Vss) DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MBL CKPLUS_WAI VE=Pwr Ter n2Gnd
AD22
= _PP1V5_S0 1112 19 15 17 10 52 64 66 68
AD24 69 71
D26 VoovRM _BB44 VCCVRM  183mA Max, 68mA Idle
Yo 5 PP1V05_S0 1415 17 18 42 62 66 69 71
215 | v z AN34 VCCl O 3629mA Max, 264mA Idle
2520 vea of | ANBs
AE22 PP3V3_S0 BEidldlinnas
AE24 é 5 VCC3_3: 133mA Max, 3nA Idle
AE26 vees_3(| Rraz
AGL8 E
AG20
22 pepsusi| Y12 o e
o PP3V3_SUS 1132 g 1415 17 50 04 85 66
AJ30 .
R%%?O PLACE NEARCULLO0. ULA: 2. Samm P 3(@ VCCSUS3_3: 261mA Max, 6mA Idle
PPVOUT S5 PCH DCPSUSBYP 1 R3aai2 PPVOUT S5 PCH DCPSUSBYP R UL4 |oopsuseyp -
. mm N N LT'NE WL)IFI=8. mm P d . m S
NECK W DTH=0 2 mm b NECK W DTH=0 2 mm owered in epSx - AI26
C151E(J,Q ! ) MoorT ’ HEJ g oepsuss( [ AJzs ;:%
F——x
PP1V05_S0 1415 17 10 42 62 66 69 71
vea o AK20 ] vco o 3629m Max, 264mA I dle
PP1V5_S0 1112 19 15 17 10 52 64 66 68
AK26 4 VCCVRM 183mA Max, 68mA Idle
veovRM( | AK28 T
PP1V5_S0 11 g 45 35 47 19 52 64 65 o0
P VCOVRM_BE22 [ vcovRm 183mA Max, 68mA I dle
o
71 69 66 62 42 18 17 15 1a _PPLVO5_ SO o] Vo o AKL8
VCCASW 670mA Max, 34mA Idle uis < PP1VS. S0
0 11 g 45 35 47 19 52 64 65 o0
2 < VOCVRM_ANLL [ vocvRM  183mA Max, 68mA 1die
pS
w24
Vis % vcal AK22
V20 Vi
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AA18 AT22
OV T_TABLE
U1100
LYW'T?_ENT
FCBGA
o o0 50 17 15 14 19 12 3y PPBVE_SUS (8 A1) PP3V3_SUS iz gg 54 35 47 50 00 65 o0
VCCSUS3_3: 261mA Max, 6mA Idle R24 (m:_l VCCSUS3_3: 261nA Max, 6mA Idle
R26 VCCSUS3_3( | R22
R28 VCCSUS3_3
K28 ] vocosvs 3 AL0 BR3V3_SH CERS R R
15 mA Max, 1mA Idle
M4 vss 8 DePsST| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: 6. 35mm
] 5 SRR
71 69 66 62 42 18 17 15 1a _PPLVO5__SO W5 |vcousBrPLL = AE14 s 1 C1580
2?2mA Max, ?7mA Idle & vecs 3[ AF12 l _PP3v3_so HENUED a0 0;,1UF
sxBBEEHEEYE _PP3V3 SO L24 lvocs_3 ~([acia VCC3_3: 133mA Max, 3mA Idie = 0% @ EReT 480
VCC3_3: 133mA Max, 3mA Idle 402
7 60 6o 2 42 10 17 15 14 _PPLVO5_SO us0 3 Vool o Us6 PP1V05_S0 1415 17 30 42 62 56 00 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 43 14 15 17 50 64 65 66
CCSUS3_3: , _PPVRTC GBH 1112106
o6 64 52 19 17 15 13 37 33 _PPLVS_SO AF34_|\oovRv o veerrdl 46 Vi _3: 261mA Max, 6mA ldle PPVRT H
,7 Vgg\%\g 3133334'\@36 gf;ILmFI ae AP45 lvec = P14 GuA Max (3.0V, room temperature) C1533: C1532: 1 C1531
?ggfv(l)\/saxéo ??mA ldle vaz ocrrTc([ P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: 6. 35nrm 0. 15% - 0. 1%‘"0: -4 L 1uF
71 69 66 62 42 18 17 15 14 VCCCLK NKENEWERIFEY 2 ™ 9% 2 9% > > 10%,

o o s 2 G (S06MA Max, BOMA Idl e oo — REEEL BBV 1 C1590 B i ool
BRBUERERE 0. 1UF - .
FEMmAE SN E VooCLK3_3: 55mA Max, 11nA Idle 5 AJ12 PP1V05_S0 1015 17 10 42 62 66 60 71 20% ByPAS A0 A0 % A5 oo™

L29 2 BYPASS=U1100. A6: gfmm
. & v_Proc_I o [ AT14 4mA Max, 2mA ldle e = el
w6 | | vocoLks_3 L
U2 315 vecspi [ ADL2 PP3V3_SUS 112 35 10 15 37 50 6a 65 6o
Va2 s 22mA Max, 1mA Idle
§ NOTE: Pin name is VCC but really is 3.3V
AD34 P18 65 66 67 69 71 81
oo a1 BRIVOS_SO PP3V3_S0 Butifitlvees
VCCCLK: 306mA Max, 89nA Idle voo([ P20 ?2?mA Max, ??nmA ldle SYNC MASTER=J15 REFERENCE
AA30 TTTeE
AA32 L17 PP1V05_S0 14 15 17 10 42 02 60 69 71 PCH Power
\,ww[ VCCASW 670mA Max, 34mA Idle oiay s
71 69 68 62 42 18 17 15 10 _PP1VO5_SO AD35 R18 PP1V05_S0 1415 17 10 42 62 66 69 71 d} Appl e Inc
e e 1 _PPLVO5._ SO Aca0 | | voooLk VCCASW 670mA Max, 34mA Idle o
VCCCLK: 306mA Max, 89mA Idle AG32 .
R P R YO CE O PR B e
% VCCVRM 183mA Max, 68mA |dle PROPRI ETARY PROPERTY OF APPLE | NC.
AE30 E AK30 PP3V3 SO 65 66 s; 69 7% 81 o 23 THE POSESSOR AGREES TO THE FOLLOW NG
BB n 8 | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE
AE32 = VC&—3(M VCC3_3: 133mA Max, 3mA Idle mamara s Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

Rev 1.0).

IV ALL RI GHTS RESERVED
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

PCH G ounds

OM T_TABLE
AL34 U110o0 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS e B2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 RA4
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U6
AT36 u28
AT38 u34
D42 u38
AV13 w42
AV22 U6
AV24 V14
AV31 V16
AV33 V26
BB25 V43
AV40 we
AV6 Wi
AV Y14
F43 Y16
AY10 Y24
AY15 V28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AALE UL100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) B31
AL Vss B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BD15
ACA4 BD19
AD14 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7
ADG D25
AD8 AV7
AE16 F15
AE28 F20
AF38 F29
AFg | | VSS VSS| [F33
AGL6 BC16
AG2 D4
A6 3
AG28 38
AGA4 Ga4
AJ16 G
AJ18 HLO
AJ20 HL3
AJ22 HL7
AJ24 H22
AJ34 o4
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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4 3

Current

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

C1700 1
0.1
2

BYPASS=U1100. A16: 6. 35mm

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

it
BYPASS=U1100. AD12: 6. 3

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

60 05 o1 50 17 15 10 13 12 3, _PP3V3_SUS
°/
oi ‘e
402
BYPASS=U1100. R20: 6. 35mm

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

C17061
0. 1UF

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

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

i

Bl
402

BYPASS=U1100. K8: 6. 35nm

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

C1710i
0.

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

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

6 47 46 45 41

Cl 712Lé0 i Cl 712'~é% 1l C1 712'~é'2: 1 C172Lé3 1
0% 10% = T [/ p— 10%
%@iz—f el & e

BYPASSSULL00. g8 8201 Mho. 529,835

PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS PVR)

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

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

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

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

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)

o 83 792 9708 95 7 _PP3V3_SO
9 38 28 27 36 23 43 3

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

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

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

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

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

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)

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

=UTO0,MBRLE- 3P, sz 6. a5

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

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO

7169 66 62 42 18 17 15 14 _PP1VO5_SO

1C1751 LC1752
o i

%ﬁ/
5

670mMA Max, 34mA Idle
Cl750 i
oy %ﬁ/
X5R- CERgL% EQM
PLA%B%E“‘*%%%%%"@&%”"&W

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

]
PCH VCC BYPASS Not docunent ed in EDS!

(PCH 1. 05V CORE PWR)

Cl Ti’i 1C1756

o]
ouuoC
WIS

1 C1757

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

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

7169 66 62 42 18 17 15 14 _PP1VO5_SO

T

i%s((\@ig'sguﬁﬂm AE18: 6. 35mT—

C17601 Cl761

BT

1C1762

N

C1763 LC1764

! T%Ew

BYPAR AU %ﬁsrémuﬂﬂb A28-38

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

7169 66 62 42 18 17 15 14 _PP1VO5_SO

C1770i
1UF

%
-
0
BYPASS=U1100. U35: 6. 35mm

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO

C1772i
1UE

%
-
0
BYPASS=U1100. AN34: 6. 35mm

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO

7169 66 62 42 18 17 15 14 _PP1VO5_SO

7169 66 62 42 18 17 15 1a _PP1VO5_SO

C1774

CHT

BYPASS=U1100. U30: 6. 35mn

PCH V_PRCC _| O BYPASS
(PCH 1. 05V CPU |/ F PWR)

1180, (KRG 2288 ave: 6. 35mn

Cl?l%? 1 1 (%31786
LT T2 8¢
by 2

1C1787

—F
2 g

By P AR A2 A ah 2 B3,

BYPASS—UllH](T. AJ12: 6. 35mm

R1790
1

PCH VCCCLK BYPASS
(PCH 1. 05V SSC100 PV\R)

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

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

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

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

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

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

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

%

i
402

BYPASS=U1100. AD34: 6. 35rm

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

CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS

(PCH 1.05V CLK PLL PWR)

4. 7UH 170MA- 0. 3210HM PPLVOS SO PCH VCC LK F
v TR ™

N-REN
2?2mA Max, ??mA Idle 2 V05 S0 _PCH VOC QLK R Al VRS ET
bt NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 12}2’% iggf
113S0022 1 |RES, FF, 0 OHV (0200HM MAX) , 2A, 0603 L1790 Bk 2 2 X5K

BYPATRALLE 185 2rh%: 65 mm

SYNC MASTER=J15 REFERENCE

15

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI| NG

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
<E4LABEL>
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8 7 6 5 4 3 2 1

Extra BPM Test poi nts wwies PPV 0o so cu - Merged (CPU PCH) M cro2- XDP 4 o0 o 62 4210 17 15 1o _PPLVOS_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
e XDP_BPM L<2> i, TP1802 XDP_CONN Use with 921-0133 Adapter Flex to e XOP CPUTDO  RIB20 51 1,,,2 -
s o myXDP_BPM L <3> TJEP-PGTP1803 71 69 66 62 42 18 17 15 10 __PP1VO5_S0O J1800 support chi pset debug. —NEAR= S e <ot
OP BPM L<ds 1778 L DF40RG-QORE- 0. 4V 7o 7215 o XDP_CPU TCK R1823 51 2 1
7o m—XDP_BPM L<4> 15 TP1804 R1830 62 o1 PLACE_NEAR=U0500. No47 28mm vV V™ 5% I720W WF 20T
e o > XDP_BPM L<5> 177 PGTP1805 150 O XDP
i Mi'lﬂy 71 XDP_CPUPCH TRST R1824 51 2 1
. XDP_BPM L<6> TP1806 462 oo S PLACE NEAREDO500. W63 28~ V V55T Zow 20T
TP-P6
7 o E—XDP_BPM L<7> 1, 776, XDP_CPU_PREQ L OBSEN_AQ -—— 3 e OBSEN_C0 CPU CFG<17> o7 ) ) =
B, TP1807 . Sg XDP_ CPU PRDY L CRSEN A1 -y gg DY CRSEN L CPU CFG<16> %S - TDI and TMS are terninated in CPU. D
v 8| 7 T -
o > CPU_CEG<0> caspATA A0 | Vg 100 Ts o1 | caspaTA o CPU_CFGe8> p—
e CPU CFG<1> OBSDATA_A1 — 11 o OBSDATA_C1 CPU_CFG<9> o7
(ass — =50 o1 = = am
7 s oy CPU_CFG<2> COBSDATA_A2 UG g g 15 o COBSDATA_C2 CPU_CFG<10> ame
S CPU_CFG<3> OBSDATA_A3 0 17 OBSDATA_C3 CPU CFG<11> o7
[aass — o=+ 0 01— . am
o o
o > XDP_BPM L<0> OBSEN B0 —>— 20012 ot OBSEN DO CPU_CFG<19> ame
e XDP_BPM L<1> OBSEN B1 — 2 23 OBSEN D1 CPU_CFG<18> o 7a
[aass L =20 012 o L am
o o
7 o pmy—CPU_CFGe4> OBSDATA_BO =280 012 ot OBSDATA_DO CPU _CFG<12> ame -
e CPU_CFG<5> OBSDATA_B1 pEDGET 29 OBSDATA_D1 CPU CFG<13> o
[aass . oo = am
<OP 7 o pmy—CPU_CFG<6> COBSDATA_B2 =90 018 _oms OBSDATA_[? CPU_CFG<14> ame -
. CPU PWRGD R1800 1K 1 2 _ 7 s (> OPU_CFG<7> OBSDATA_B3 — zg o0 23 — OBSDATA_D3 CPU _CFG<15> ame
m PLACE_NEAR=U0500. F50: 2. 54mm VVV 5% 1I7Z20W 20T 00
XDP XDP_CPU_VCCST_PWRGD PWRGD HOOKQ T Dbl ECHIPN L TPCL K/ HOOKA NC
76 a1 12 PM TN_L R1802 0 1 e — XDP_CPU_PWRBTN_L HOOK1 — 10 0L g | TPCI K#/ HOOKS NG
PLACE_NEAREUS5000. J3: 2. 54rm 3 VCC_0OBS_AB 24 5 o2 VCC _0BS_CD XDP
XDP s @m—CPU_PVR DEBUG HOOK2 000145 g RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12202
707 a1 52 qomPM PCH SYS PWROK. R1804 0 14542 S XDP_SYS_PWROK HOOK3 0017 DBR#/ HOOKZ XDP_DBRESET L o 10 74 N B R 500 %67 2. san
° 59 5 o442 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
76 71 68 63 1 22 13Ery— SMBUS PCH DATA SDA —— 20015 o DO XDP_PCH TDO am e
1671 00 05 10 22 15 [Ty SMBUS_POH_CLK sa. RSRET Dl EER TRSTn XDP_TRST L
710 1 qmXDP_PCH TCK TCK1 - 005 - DI XDP_PCH TDI o e
s 7110 6 qm XDP_CPU_TCK TCKQ - 0ol & VG XDP_PCH TMS OO 11 30 7 C
69 5 o [59 XDP_PRESENT#
= CRI Tl CAL
XDP XDP XDP XDP XDP <O
C1804:| |‘R1831 Cl1800: 64 N\ 63 1C1801 1 C1806 840
0. 1uF — UM% 0. 1UF L L 6 10F L 6" 1UF QL o
SO s i 618% é/ = 0%, = 0%, DMNSLOGVK- 7 —
2 16 2 2 2 -
CERV BT 2%-2#\’ CERV BT 51850847 So1t *oR So1t *oR —I- 2
o )
L 4 — oTET . XDP_CPU_TDO ame e
XDP_CPU PRESENT_L CRI Tl CAL
91840 N
DMNSLOBVK- 7 —o
SOT- 563 }E
S[E] J» XDP_CPUPCH TRST L ¢ 40 11 7
= = M = MAKE BASE=TROE —
R T G — XDP_CPUPCH TRST_L o 10 7a
XDP
DNNSL%\?K‘lg -
. . )y Y
PCH XDP Si gnal s AT o) Non- XDP Si gnal s ) sorses | [
1+ o XDP_DAO_USB_EXTA_OC L R1890 sl 1 2 USB_EXTA CC L . CPU JTAG I sol ati on _ S[RT [o XDP_CPU_TDI o ¢ s
» D XDP_DA2_SSD_PWR_EN R1895 SHORT 1,\/\/\/2 - SSD PWR_EN oo = PLACE _NEAREJTB0U0. 557 28Wm & .
1 rm—XDP_DA3_CAVERA _PVR_EN R1893 SHORT 1 2 NNE NONE NOWE 20T CAVERA PWR_EN o6 65 63 62 59 58 50 49 37 19 _PPBV._S0O CRI TI CAL
» on—XDP_DBO_USB_EXTB_OC L R1894 SHORT 1 2 B_EXTB_OC L o202 3 3119 47 15 10 1 PP3V3 S5 XDP
»» _XDP_DB2_SD_PVR EN R1896 SHORT 1 \\'n72 SD_PWR_EN mD s Q842 B
1 @o—XDP_DB3 SDCONN__STATE CHANGE L R18 Q7 SHORT 1 \'A'A72 NNE NORE NOWE 201 SHOONN STATE CHANGE L am = DWNSLOBVK- 7 —a
+ o XDP_DCD_DP_AUXCH I SOL_L RI872 SHORT 1,pp2 o0 o o or DPAUXCHISOL L oy Cl18451 - ‘R1845 it )
w0 _XDP_DC1_SATARDRVR _EN MAKE BASE=TRUE = XDP_DCL_SATARDRVR EN prov . 0. 1}Lé§ - vee 25 i AT | XDP_CPU_TMS o e
101 XDP_DC2_ODD PWR EN L se1aE = XDP_DC2_ODD PWR EN L oy o s . SE(E}’\V'/)Z ,1845 o PLACE NEAREJTB00. 577 28 © =
D DP D3 _JTAG | SP_TCK RIB/5  SHORT 1 2 JTAG | SP_TCK o e w0 1 507891 2
1 m@ XDP_DDO_SSD PCI E SEL_L RI876 SHORT 1/\/\/\/_WE_NENE_WE—R)1—@V Vg NONE NONE NONE 201 SSp POJ E SEL L oo 7 oo 58 a1 10 [y ALL_SYS_PWRGD 2la I'> 4 XDP_JTAG CPU_ISOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE BASESTRUE — — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L|NC NAL5 s NC 60 sa PP1VO5__SUS
101 XDP_DD2_ENETSD CLKREQ L “TRE  — XDP_DD2_ENETSD_CLKREQ X 11 0 @D
“ @@ XDP_DD3_AP_CLKREQ L RIB7TT  SHORT Lo 2 AP_CLKREQ L am e = o “OP
1
PCH XDP Si gnal |solation Notes: nas o XOP_PCHLT —NEARE ; :5mn2 - q
- - XDP
' Qut put’ non-XDP signals require pulls. L 51 =
"Qut put’ PCH XDP signals require pulls. = e M;Pmmmx%csn%—mm—z’\/wl 5% 7 20W MF 20T
XDP
R187x and R189x shoul d be placed where nwn XOP_PCH TN RI862 51 2 np1
signal path needs to split between route —NEARS S 5% 1720w W 20T
fromPCH to J1850 and path to non- XDP 51
signal destination (to minimze stub). 7 XOP PCH TCK = _R1866 e Sy ZOW 20T
Unused PCH XDP Si gnal s =
L@ XDP_DA1_USB_EXTC OC L #’;__'F;,>GTP1810
B XDP_DB1_USB_EXTD L
D op F :iD o Qoc lT’F',"__F;stPlSll SYNC VASTER=J15 M_B SYNC DATE=10/ 317 201 A
g 52, TP1812 " CPU & PCH XDP
» XDP_FC1_GPU_GOOD =S
fe:m >, TP1813 TR
d} Appl e I nc. SCH_NUM>
<}
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY _OF APPLE | NC.
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| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 18 OF 118
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5

4

PCH PWROK Gener ati on

50 44 43 42 43 39 38 35 19 PP3V42_G3H

69 86 57

PCH Reset Button

w29z B RGN EN _PP3V3_SO
& S i 35

51 49 48 47 46 4

74 18 6

-+ CKPLUS_WAI VE=UNCONNECTED_PI NS

42 41 30 20 (TR SMC_DELAYED PWRGD

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

PCH 33VMHz C ocks

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

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

System RTC Power Source & 32kHz / 25MHz C ock Gener at or

addressed in upcom ng part

h . . PP3V42 G3H
VDDl O 25M B: Canera power rail for XTAL circuit. 50 50 4443 42 41 299 B8 A — >
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. %' nc;)ﬁl- lOéI - \3/B4A;—V( ge&;?h?}g‘ JF‘Q%JF RC)
NOTE: VDD_25M nust be powered if any VDDI O 25M x is pov;p;zgfiz.j 1o 10 11 1 1a 1» _PP3V3_S5
SEEEEEEY coin-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5
No bypass necessary
GreenC k 25MHz Power 5 44y B3 PPSVE S5
SB XTAL Power 66 66 64 52 10 17 15 13 37 33 _PPLV5_SO
Canera XTAL Power % _PP1V2_CAM XTALPCI EVDD ~ ° o
TBT XTAL Power 60 20 28 20 _PP3V3_TBTLC o) §
8
NOTE: SLG3NB148A provides slow rising N N N N >
edge on 25MHZ_B when powered from C%‘_glzué 1 C%_-912U9 1 C%_-912U'2: 1 Clgl%'Zz 1
1.2V VDDI O. Redwood Ridge al so BT BT BT 1897
conpl i cates VDD_25M power, forcing Ry Ry CERM 20558
at least S4. Both issues to be

12 41 71 76

402
S| LK_PART=SYS RESET

L
E}({Ags%:(ljlgf’o: 5MV
0 % Ih 9L _PP3V3_S0O 1 — PM PCH PWROK 121971 76
51 49 48 47 46 45 43 35 33 9'0/01UF 1__ PM PO—' PV\RO( @ 12 10 71 76
R1950! . 8 NO STUFF W Do we need this? VAKE_BASE=TRUE o
2. 0K 402 R1947'| [°)R1948
W = 93 S %
402, - 1/ 20W 1/20W  CKPLUS_WAI VESUNCONNECTED_PI NS
s 50 010 > ALL_SYS_PVRGD L8 T8RS0 ol [ ), B s 7ALVC2COBGT/ S505
U19SB7 PM SO_PGOOD S SOT833 Rllsl)(49
2 3
s m—CPUVR_PGOOD 08 / . U195 PLS(\)(E PURK R 1 N 2 PM PCH SYS PVROK o 12 10 41 7 76
4 08 1/ 16W
4 Mios"

68 66 64 52 19 17 15 13 12 11
71 68

VBAT and +V3. 3A are
internally ORed to
create VDD _RTC _OUT.
uU1900 +V3. 3A shoul d be first
SLG3NB148CV avai | abl e ~3. 3V power
TQEN
cRIQIC'I CAL to reduce VBAT draw.

11 Ivi cE_25M A 32. 768K[ 12 SYSCLK_CLK32K RTC 1 7s
(SLG3NB148C) . = S Vi cE_25M B
C1905 14 lvi ce 25M C 25M Al 9 SYSCLK_CLK25M SB s
12PF R1905 250 B8 SYSCLK_CLK25M CAVERA -
2 Il o SYSCLK_CLK25M X2 1 2o SYSOLK CLK25M X2 R 4. 3 |x 25M | 15 SYSCLK_CLK25M TBT w7
Ll 5% NO STUFF -tx PPVRTC G3H iz 15 o0
o | T Y05 wif ['R1906 vourl Lo § For SB RTC Power
0402 NC 3,255, 5\ sm lnl/\u/I b THRM
T XNC25. 000MHZ- 20PPM 12PF- 85C 3 i/%ew ~3D, pAD +C1910
C1906 15t NEEE —— I0F
12PF 2 103
1|2 | _SYSCLK CLK25M X1 —F el
|5J, NOTE: 30 PPM crystal required
= ol rm

PCH ME Di sable Strap

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.

If high, ME is disabled. This allows for full re-flashing of SPI
SMC controls strap enable to allow in-field control

Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.

920

66 65 63 62 59 58 50 49

4 1 _PP5V_SO

‘R1920

DWN5L06VKs7 ~ sp| DESCRI PTOR OVERRI DE_LS5V

SOT- 563
PP1V5_S0

[]

3
-3

2

SPI _DESCRI PTOR_OVERRI DE

L o[ & ]
2 B

<

2|G

2 [T SPI _DESCRI PTOR OVERRI DE_L

SYNC MASTER=J15 REFERENCE

ROM
of strap setting.

11 76

SYNC DATE=12/18/ 201

TTILE
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®

T E—
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7

6

=) 4

3

2

Rl O SD Card Reader

Support

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

SD Card Reader

76 71 68 20 13 (OOT}
76 71 68 20 13 (OO}

76 71 68 20 13 [T
76 71 68 20 13 [TR)-

USB3_SD_D2R P

is always USB3 in this inplenentaton.

— USB3 SD 2R P

13 20 68 71 76

USB3_SD_D2R N

USB3_SD R2D C P

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

13 20 68 71 76

USB3_SD _R2D C N

— USB3 SD R2D C N om0 06 71 7

Fl exi bl e 1/ O Confi gurati on Strap
Must pull signal correctly even if always USB or PCle
20 %7589 % _PP3V3_S0O

51 29 48 47 46 45 44 35

1
3

2
3

GS3 Connect or

Support

DEVSLP not supported on LPT-H

81 71
33 29 20 19 17
52 51 49 48

28 20 14

LCD HPD | nvert er

(Pull-Up on CPU Page)

Q01
DWN32D2LFB4
DFN1006H4- 3
SYM_VER_1

HDM HPD pul | - down

70 68 12

Redwood Ri dge Supp

RR output is open-drain,

BuBEn PP3V3_S0

47 46 25 4

Pl at f or m Reset

Co

nnecti ons

CH

ort

no i sol ati on necessary

14 20 28

Redwood Ri dge JTAG I sol ati on

69 29 28 19

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

PP3V3_TBTLC

and vi ce-versa
PCH

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

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

RAM Confi guration Straps

M.B_RAMCFG3

M.B_RAMCFG2

XDP_DD1_M.B_RAMCFGL

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

5% 5% 5%

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

2%1 201, 2201

GPlOditch Preventi on

wunfiliBHEHE PRPAVE SO
CRITI CAL |8 1C2013
v — 0, 1UF
Te ¢
TBT_PWR_EN nust be high for JTAG Progranmm ng SOT833 2 0%0'1CERM
08
2 20 ry—1BI_PWR_EN a8 v JTAG TBT TCK fyom 26
10 1 I TAG | SP_TCK 2lp1 &
» my—BT_PWR_EN PCH a2 Byl TBT PWR EN  gomy 202
750 a1 12 [T LPC PWRDWN L 5l
D
4
{
3
%C VASTER=J15 REFERENCE SYNC DATE=01/14/201
Ay — -
Proj ect Chi pset Support
yaz |
d} Appl e I nc. <SCH_NUM-| D
8 <E4LABEL>
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated. D
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
CPUVDDQ EN = (I SOLATE_ CPU MEM L + PM SLP_S3 L) * PM SLP S4 L VEM SO " PGCOOD' 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 s s PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
o1 on 32 31 19 30 17 19 14 13 PP
76 oo 4150 90 12y PM SLP S4 L GABE RGN PM_MVEM, -
1%32U¥(E)'\é 0 11R02|<122 5 CRITICAL
%Q,K o169 60 65 100 o _PPLV35 S3RSO CPUDDR %Z'}E‘é" 5 | 2120
e Rg120° o) [ Besow
2 274K PM MEM PWRGD L 2|G i —
CPUVI EN o5 1/ 16W
CRI Tl CAL 1 1
5 00 05 47 46 4 22 20 12 _PP3V3_S3 PUEM SO | ase, . ) > 2GR T oAL { .
CPUVEM SO MPVR
R2101* ML%SXTI-(S-GZ E % SI‘D('J\T/Bsing 1
10QK — R2121* 120 4
1/ 18W 432K L
L s Y 0. 047UF
b5, 2[c st L 18y
CPUVDDQ EN_L 265, X5R- CEEM
CRI TI CAL L CRI TI CAL
cpurvEr\ig% ole do A 1050PUI\/EM so
'— —| r—
o559, |1 of| Ergsosvcr C
— t—
s[g*s v 1S Wgls
1 T | SOLATE CPU MEM L 4 PM SLP S3_L 12 41 66 71
CPUVEM SO
= 'R2110
oK
16
2 2
B Sy, T o MEMWTT d anp
CPUVEM SO
CPUVEM SO CPUVEM SO s 2ad0 [ Ensures CKE signals are held lowin S3 "
R2115 R2102 sor-563 | Kh
1998 1908 5
M:zb}zé/z Mib}z@; 2[a¥ sk 71 60 00 27 PPVTT_SO_DDR
CRI TI CAL MEW/TT EN L L CRI TI CAL
CRI TI CAL CPUMEM SO CPUMEM SO 75mA max | oad @O. 75V
CPUMEM SO g2100 =y & 110 60MW max power
Q115 | | OWeLOSYCY |ig of| Bngoowc?
SOT- 563 [©) wl— —‘M“ CRI Tl CAL
AI;_; 2[GTT STy 1S T gls 71 69 66 65 60 37 21 _PPS5V_S3 CPU@I\E[_E?% ols B
NO_STUFF o[ R] [o L PLT_RESET L crmu o0 n CPUVEM SO =
< = 1511 DWN5LO6VK- 7
chg_?]fﬂ?:f L R210%K SOT- 563 ﬁ
o 13Y = a3 -
B * 22 46 50 65 69 71 202, A
CRI TI CAL >
= CPUVEM SO | CPUMEM SO CRI TI CAL YLICLAND EN
Q115 CPUMEM SO NO STUFE
.. VEMRESET_1SQL_LS5V_ L 0 DMNSLO6VK- 7 DM\BL%\]/_I?Q ok C2151:
[U) SOT- 563 Sor-563 | Kh 0. 0012U|;——
i chR//l 2
M RESET_L M RESET_L o JE NEM RESET_L gy 25 24 25 26 ot a02
— ] = < s[G Sty
CPUVEM S3 0 00 2 [y MEMVTT_EN -
R2117 il
1 O 2
5%
1/ 16W
Mios"
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
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 o] 1 1 1 1 1 1 1
to : 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0 A
83 4 0 0 1 1 % 1 0 1 SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201
5 0 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Appl e 1 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 ® P ’
<E4LABEL>
. . . NOTI CE OF PROPRI ETARY PROPERTY: T —
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE | NEORVATL QN CONTALNED HEREI N | S THE <BRANCH>
. . . . . — - - . PROPRI ETARY PROPERTY_OF APPLE | NC. e —
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software T e o 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 I wioLE Or parr [ T—
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Page Not es

CPU- Based Mar gi ni ng

CPU_NMEM VREFDQ A | SOL

VRef Di viders

PP1V35_S3

21 46 60 65 6

?":,"3,[333'3' ggef,RrEﬁﬁ/;g\‘ed by this page: FETs for CPU isol ation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardl ess
. —PPDDR S3 MEMVREE CRI TI CAL R2225 EN RC' s to avoid drain glitches DDR\Z/EEF_DAC of margi ni ng option.
Signal alias ired by thi : MEMRESET 1sa_Lssv L , ~ L2 L A2 VREEMRGN DO A EN RC o 2 Bovk- 7
i gnal aliases require y this page: 2 - LOBVK- 7 DDRVREE DAC A DDRVREE DAC O SorSe5 PLACE_NEAR=C2220. 1: 2nm
- =l 2C_VREFDACS_SCL SOT- 563 = 1/16W = R2223
. _ = R2201* VE-LF 225 1 <
- =1 2C_VREFDACS_SDA ¥ ook 402 0. 1UF o T2 To A2,
- =1 2C_PCA9557D_SCL 7 >—CPU_DI MVA_VREFDQ o T4 To - B - = N P ————
. = - © CERM o = NEAR=| . 2:1mm
| 2C_PCA9557D_SDA Ly i e I @2|—u—]25 6 g 55201
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 1K
- DDRVREF_DAC - Stuffs DAC margining circuit. 1 = PLACE NEAR=2220. 6: 2m 1180
Bpcn - i i
N 260 CPU MEM VREFDQ B | SOL T 1%,
S DORVREF_DAC CRI TI CAL 2 g R2220
2 R2245 DDR\/ZREF_DAC MEM VREEDO A RC 1249,
-+ > CPU_DI MVB_VREFDOQ o T8 1 100K, vREFMRGN DO B EN RC ~ 265 7 A
] Te DDRVREF_DAC /\/5\“//0\/ DDRVREF DAC Y Ji_m PLACE_NEAR=C2240.1:2nm  1/20w L
X R2§021 %4/:15‘;2, C2245 1 z R2243 201 -
NOTE: CPU DAC out put step sizes: 402 1UF I ra)
DDR3 100K 0.1 TZST 1 2
(1.5V) = 7.70mv per step 11 20W céﬂi’;ﬂ 2 R 5% PLACE_NEAR=R2241. 2; 1mm
DDR3L (1.35V) 6.99mV per step CRI EIZ%AL M a0 Q265 pin 6: e - R2242*
mo soT.ssI§06VK' 7 L PLACE_NEAR=R260. 6: 2. 54mm | )\ =\ pape 0260, 6: 2mm l&
= = 1C224 [
—L 0. 022UF 402,
+ > CPU_DI MM VREFCA ol T8]e CPU MEM VREFCA A | SOL T 8%
< ® 5R. CERI
NOTE: CPU has single output for L] DDRVREF_DAC SRS:?T/:QCE:QLDAC 8361 F R2242%0
VREFCA. Split into two R2265 e~ M VREEDQ B 124.9,
signal s for independent DAC LAAA2 VREFMRGN _CA A EN RC w0 %NSLOGVK— 7 PLACE NEARSC2260. 1: 2 UM
mar gi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC /M DDRVREF_DAC O | 'sorses SNEARE sweme St =
DAC mar gi ni ng VREFCA ensure - 260 R2207! W LF C2265 1 3 R2§63
| SOLATE_CPU_MEM L is | ow o7 IMNBLOBVK- 7 Took 0. 1, o T8 1 2
to renove short due to CPU. = L= 11 20W &Y 2 s, I 5% PLACE_NEAR=R2261. 2: 1nm
W 402 1 zow 1
o T30 8, it R2262
1K
s I = PLACE_NEAR=Q220. 3: 2mm 1%
I 1 = tC2se0 Wi
DAC- Based WMar gi ni ng CPU_VEM VREFCA B 1 SOL - o :
X5R- CERM
oMT DAC sets voltage | evel, PCA9557 & FETs enabl e outputs DORVREF_.DAC SRIS:?T/:QCE:QLDAC 0201 R224ng
and di sabl es margi ning after platformreset. R120208K5 265~ M VREFE A AN 2
v as 3 51 30 g PP3V3 S3 Rez218 . 1 2 VREFMRGN CA B EN RC o L2658 7 Y
71 69 68 65 R , PP3V3 S3 VREFMRG) DDRVREF DAC 5% DDRVREFE DAC [U) SOT- 563 PLACE_NEAR=C2280. 1: 2nm 1/’\%9W =
NoNE kW BTHES: 3 R2208: i 285 1 E3 J— R2§83 201
RIE VALTAGESS. 3V DDRVREF_DAC DDRVREF_DAC 100K % 0. 10k ol T8 e 1 2
C%QZ%('; L L 8:21%91 17200 a2 S e 56, PLACE_NEAR=R2281.2: 1mm
T 2% — 109% 2015 402 Py R2282*
P 2 gel xoR CRITI CAL = PLACEO:I 260.3: 2 1K
402-1F 020 ¢ DDRVREF_DAC L (Al 4aRSs) - ! C228E6qu - 3:2mn 1716w
VoD - DDRVREF_DAC 1 5520 205,
7 D>—SMBUS PCH CLK 6lscL U2280vour 1 VREFMRGN DQ A R2226 332 1 2 VREFNRGN A _RDI V R22x6 pin 2: T, 8%
it 22 19 13 SMBUS_PCH_DATA lsoa N vours2 VREEMRGN DQ B R2246 332 1 2 VREFMRGN B_RDI V PLACE_NEAR=QR225. 1:2. 54mm | 5367 R2280
%% 8 ED 5 3 = PLACE_NEAR=QR225. 4: 2. 54nm M VREE B ,24.9,
a0 18 vourg4 VREFMRGN_CA AB R2266 332 1 2 VREFMRGN CA A RDIV PLACE_NEAR=R265. 1: 2. 54mm A
Addr=0x98(WR)/ Ox99(RD) | 10y & vourds__ VREFMRGN MEWREG FBVREF [ _R2286 332 1,12 VREFNRGN CA B RDIV PLACE_NEAR=(R265. 4: 2. S4mm el =
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 0 00 60
DDRVREF_DAC I R T:QE‘QLDAC
CRI Tl CAL 205 1 DDRVREF_
DDRVREF_DAC «| DDRVREF DAC 0. 1UF
C2202 » o — 5 10% 2204 DDRVREF_DAC
07UF L Ve CERMXBR 2 | T 1.
eI T U201 0201 - VAURXa2ss R2214
CERUYER 2 PCASEET 1 a VREEMRGN_MEWREG BUE 154 AR DDRREG FB g o
PN, - T4 1%
(0D) POLS = a3 1/16W
slno PN VREEMRGN DO A EN P Mo5"
Addr =0x30( WR) / 0x31( RD) a1 p2 e VREFMRGN DQ B_EN
5|an p3l 10 VREFMRGN CA_A_EN
pa| 1L VREEMRGN _CA_B_EN =
ps| 12 VREFMRGN MEMVREG EN CRI Tl CAL
7671 68 63 44 22 18 13 SMBUS PCH CLK 1lscL P6| 13 VREFMRGN FRAMEBUF_EN DDRVREF_DAC DDRVREF_DAC
76 71 60 03 44 22 10 13¢y SMBUS_PCH DATA 2/spA P74 NG R2213*
100K U2204
THRM RESET*|515 50
PAD GND 1/ 20W %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
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % cw
CKPLUS_WAI VE=unconnect ed_pi ns VF- LF
» [y PCA9557D RESET L CORVREE_DAC L5
R2215*
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
1/ 20w
. M-
DAC Channel : A B C C 201, NN TRSTET TS
PCA9557D Pi n: 1 2 3 4 5 e
DDR3 (1.5V) DDR3L (1.35V) DDR3 (1.5V) DDR3L (1.35V) =
Noni nal val ue 0.750V (DAC: Ox3A = 0.747nV) 0.675V (DAC: 0x34 = 0.670nV) 1.500V (DAC: 0x74 = 1.495V) 1.343V (DAC. 0x68 = 1.341V) NOTE: DDR3 assunes TPS51916 supply with 10.0k/49. 9k di vi der d} App
Margined target: | 0.300V - 1.200V (+ - 450mV) 0.275V - 1.075V (+/- 400nV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/- 400nV) DDRSL assumes TPS51916 supply with 19.6k/57. 6k divider o
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@ggh%ggﬁ:g&f&?gﬁ%;“
VRef current: +901uA - -911uA (- = sourced) +811uA - -816uUA (- = sourced) +36UA - -36uUA (- = sourced) +28UA - -29uA (- = sourced) ! TO MAINTAIN THI S DOCUVENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
DAC step size: 7.68nV / step @ output 7.67nmV /| step @ output 2.575nmV / step @ out put 3.923nV / step @ out put 111 NOT TO REVEAL OR PLBLISH I T I N VWHOLE OR PART
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ME-LF
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1K
1%
1/ 16W
M- LF
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PPOV75_S3 NMEM VREFCA A
NZNECK-W DTH=0.
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1/ 16W
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2307 ¢ 2317 : 2327 2337
0. 470 C2308 1 1C2309 5 AU Cc2318: 1C2319 gorfuE Cc2328 1 1 C2329 5 a0 C2338 1 C2339
N 0.047UF - —L ¢, 0470F 0% —— 0.047UF - L ¢, 0470F 20% —— 0.047UF —— L ¢ 0470F 20% —— 0.047UF - 0. 0470F
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= VDD oo 8 9 (I £ VDD vooQ O "Lé T L VDD oo @ 9 (e L VDD oo 8 9 (T
7 MEM A A<O> K4 |pg OV T_TABLE g B RE soraesar MEM A A<O> K4 | OV T_TABLE g g st NE v s MEM A A<O> K4 |pg OV T_TABLE g gS%NE prse s VEM A A<O> K4 |pg OV T_TABLE i ES%NE
TEVEMA A<l> 18 | U2300 U NEM mesET | g, MEMA A<I> 18| U2310 VR NEM meseT | e, MEMAASI> 18a U2320 VR NEM meseT L v, MEMA ASI> 18 |a U2330 = M NEm REsET L D
TUTVEM A A<2> L4 | DDR3- 1333 RESET* s 2o _NEM A _A<2> L4 | p DDR3- 1333 RESET p—= N oL & et NMEM A A<2> L4 | DDR3- 1333 RESET* o 0s o MEM A _A<2> L4 | po DDR3- 1333 RESET* 21 23 2425 26
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%y MEM A A<4> L9 |p, ool 8 MEM A DO<6> . 5 _MEM A A<d> 9] oot B MEM A DO<9> .5, MEM A A<d> 19|,y ool @ MEM A DO<21> ..., MEM A A<4> 191, ool @ MEM A DO<24> .4 o
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Page Not es

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

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

71 60 63 57 56 45 _PPBUS_G3H

8- 13V | nput
Changes required

for 2S.

Thunderbolt 15V Boost

TBTBST_PWREN DI V_L

Regul at or

TBTBST_PWREN L

Second FET needed for
dual - port designs.

DFN1006H4- 3
SYM_VER 3

Pul | -up on RR page

4301 12 PM BATLOW L S[R3 o TBT_BATLOW L flesn3
~ — TBT BATLOWL 5

28 30

CRI TI CAL
46MOhm @ 4. 5V Vgs L3095
3.30H 6. 5A
« PPVI N_SW TBTBST 1 | 2 TBTBST BOOST
mm Pl MBO63T- SM [5)
C3090:| C3091 : et
10UF - 100F - TBTBST_SNS1
1 X5R- CERM 2 X5R- CERM 2 - N
R390%]K 0603 0603 N ololola R30891 CRI TI CAL
1% y N AN N 0
1/16W N
ash, = CRI TI CAL W 15@}1@2 F'?S’S%%E’XF
<R1> TBTBST_EN_WLO 2 v o | oo 6 TETBST SNS2 o e
LT3957 el X8
TBTBST_| NTVCC 28 || NTvee %%5 3995
2 % 1
PLACE_NEAR=C3095. 1: 2 nm
TBTBST_VC 30 v > TBTBST_VSNS
1% NC R3095*
TBTBST RT 33 |rr 2: _i%%lQF88 } 7%:,§v PP15V_TBT a1 32 69
-1 5% —_
TBTBST_SS 32 |ss 2 o6 cerm <R§£2 Vout = 15. 47V
n TRTBST FBX .|*C3095 Max Current = 2A?
+L-33UF-3. 060HM _
34 |syne NO STUFF T Freq = 480KHz
94 1 C3094 C3089 R3096'] |° Bkrar
K | = 0, 330F san & Io0PF 5 8%/ NO STUFF
W )
55, 2 et R <[RRIE S[EREEE i bév &90%%;: & gow c;soslagF
GND_TBTBST_SGND 2% 2 2 §2% 2 7% cerM
WLQO(falling) . Mﬁ;ﬁ%ﬁaw BFES: 35", 1206-2 805 0462
UVLQ(ri si ng) WLQ(falling) + (2uA * 4 SGN\D shorted to
_ N . . *
.55V (falling), 4.95 (rising) OND i nsi de package, Vout 1.6V (1 + Ra/ Rb) J__
no XW necessar y.
6D
! LOBVK- 7 1
™| sor R3088
L 330K
N ?l 16W
154> max vgs: 10v 62"
TBTBST_SHDN DI V
*R3087 s|p 088
330K ~ L LO6VK- 7
1/15w > | sor-5e3
L6t i
S Wgls
= SMC_DELAYED PWRGD 1920 41 a2
BATLOW | sol ati on
PP3V3_S4_ TBT 0 20 4 o0
ova 2SO R]

SYNC MASTER=T29 RR

SYNC DATE=01/14/ 2013

TTILE

Thunder bolt Mobil e Support
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3V/ HV Power MJX

V3P3 nust be S4 to support
wake from Thunderbolt devices.

PP3V3_S4_ TBTAPWR

19
85

1 71 70 69 6 31
BuEHp PP3V3 S5 Noni nal M n Max
RTI IV3P3 1100mA 1030mA 1200mA
32 l C3280 1 13281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni mum) C3 29 1
76 220 - L o TUF IHVS3  890mA  830mMA  930nA (assunes 3S, 9-12.6V, 7.5-11.7W h ™| S| GNAL_MODEL=TBT_MUX
28T T, 18 stgé 2 VDD
J&Yéiv«éﬁ{rﬁﬂ Y EE Oggim PP3V3_S4 TBTAPVR GND_VOl D=TRUE CRIT] CAL D
B2t 19 ) vapP3ouT| 18 NECKS W DTH=0. C32(787ot h (; s) L CBL‘E%E?(E)M
20 | V3PS R ,—|1 HVGFN24- COVEO
w0 PPLSV TBT 1 ([ PESVIRN =4 TBLAPVR v o TBL A DZR Hel> 0. 47UF| [ BB %64 » TBT_A D2R C N<1> 7 e, o end 15 TBT A C1O SEL am=
15. 75V Max t e v ETER| VO REER W brH=0: 772 2 GO} C3276 1|2 » TBT_A_D2R C P<1> 8 |rps AUXI O EN 24_TBTDP_AUXI O EN e
c32151: [rc3210 C32851 13286 |1C3211 o 270F! TEERRT o P & TBT A DP_PVERDN =
470F L L0 1UF Tes1o- 0- 1k ——= —1F  —QtF DP_TBTPA AUXCH C N ,C?’—| 2 DB TBTPA AUXCH N LA
T U3210 2 boay 2 Y ™ 2CED 10F 1B - DP_TBTPA_AUXCH P 2 |axe 1Py A 0|23 TBT_A_D2RL_AUXDDC N o -
Y5R 8&5*'\3"/)2 2 %8\5{ CDB2ILAORGPR | X5R 65 ERUXGR |2 KBK 7 2ng@ry—DP_TBTPA_AUXCH C P C3231 N (1 7Dy A O 22_TBT A D2R1I_AUXDDG P o o
16 |ENHVU FAULTZ| 4 0. 1UF xR SRy s DP_TBTPA_DDC DATA 4 lpbc_paT TBT: RX_1
5 DP_TBTPA K 5 Jooc_cik
o o5 2 E>—S4_PVWR_EN 5 |en I SET_vap3 8 TBTAPVWRSW | SET_V3P3 X
w0 2 > TBT_A_HV_EN 11 v En ISET_s0 10| TBTAPWRSW I SET_SO » o TBT_A_CONFI GL_BUF 16 |ca peTout  cA DET| 18 TBT A CONFI Gl _RC "
2
o 5 5 rmy—PM SLP_S3 R L 17 |so I SET_s3 9 TBTAPV\RSV%TSFI:J Pslssv TETIV: LY e P TETPA M. C Pe<i> C30232%U1F s .. DP TBTPA M P<i> 11 |ops
G\D THRM R3210! |'R3211 R3 7 2 @m DP_TBTPA M._C N<1> 3533 1|3 .« DP_TBTPA M__N<1> 10 |pp. ovorl 19 DP A LSX M__P<1> e
A[[olalal = 12v. See TSI BKL 522 6K 36 0. 22UF! 385 5.3 ” DPMO| 20 DB A LSX M _Nel> .,
BT RN bel ow 53 (7 ™ TBT_A LSTX LSTX (1PU) .
12 Hoow M‘éow i TBT_A_LSRX 13 | arx (1 POy TBT: LSX_A R2P/ P2R (P/ N
201, 2201 22 Lo
TBTA ET. R <RV3P3> ; DP_TBTPA HPD 12 |vppour wpo 17 TBT_A HPD 31
TBTAPWRSW | SET_SO_R o T}
N N GND_THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P
55 6K 25 BK requires two R's per HV N
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET = C
For 12V systens:
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118580145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V CRI Tl CAL Thunder bOI t COnneCt Or A
Nomi nal M n Max FERR 36 00 2A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum A pava o4 TETAPWR F
| 0603 @EE N WEIET 38 W
C32001 RGP TBTACONN 1_C
0.01UF —— R312201 NECR WY QU= GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
7R- B )
X7R- GERY L 3201 @ E&@Eg«{t BIFES 38 W 1/528/w Lé&f - _—
L 1UF 36 XER G55 vaa D(=:TRU)E
GND_VO D=TRUE = o1 Y CRI Tl CAL Bot s
Both C 5) 2 9L cern 4 \ . 4 3270
0402 TBT Dir DP Dir DP Dir TBT Dir TBT A R2D C P<0> v
A D2R P. Py Py s TBT_A R2D P<0> 0. 22UF st 1 7BT A R2D G N<O>
7 2 om—TBI_A DZR P<0> o 47UF @Z%Ysz”f BT L P<0> - - ofofsolo 1 pal & . TBT_A_R2D N<0> C3271 1 = 7o
oo TELA DR R0 '—|C3275 2 I’mv—zm—'z A TBLA Dzeljot\:/atgiz GND_VO D=TRUE ~ - i i 0. 220F1
0. 47UF!! CerM X5 T "R3294! 1R3295 TBT: RX_O / 3HI LL2|:0PO> ™ GND_VO D=TRUE | GND_VOI D=TRUE
1K 1K . 'R3271
uzﬁﬁw i[lééow MDP- J44 470K
201 201 2216 wpp F-RT-TH a0 o 2750w
NO_XNET_CONNECTI 0N=TRUE2 2No XNET_CONNECTI ON=TRUE 2 lo cowa M LANEOP G 1
-7 -7 | B10 cowie M_LANEONG 2 B
B8 GNDL
O cD2 o
7o 20 DP_TBTPA M__C p<a> 3278 1112 5 « DP_TBTPA M__P<3> -— - B10 M._LANELP o] B9 - - DP_A LSX M_P<1> ., ,
™ 0. 22UF 2| G - O M._LANE3P o o= .=
e [y DP_TBTPA M._C N<3> (357§ 1 || 5 .« DP_TBTPA_ M _N<3> — - B12 [ 5 L anesn M_LANELN o | B1l - - DP_A LSX M_N<1> ., 5
‘—| 6 B14 . aND3 B13 .
0. 22UF | TR 8231 TBT: Unused | B16 gzﬁ“w M,iLANEZPg B15 TBT: LSX_R2P/ P2R (P/N)
B18 | 5 AUX_ CHN  M_LANE2N o | B17
820 | 5 op pvr RETURN & | B19
- ORT GND_VO D=TRUE
SHllpE,D PIBNS J C32(7801 h C s)
NNEEEEE 4” SoUF TBT_A_R2D C P<1>
010 (@ (6o % 0 - e = IBT_A R2D P<1> 57315 ' _TBT A R2D C N<1> o
4 - - s TBT_A R2D N<1> 0 22UF 5 8y
) —
o TBT_A_D2R1_AUXDDC P - 514-0876 = TET: TX 1 GND_VOl D-TRUE | GND_VOl D=TRUE
s s _IBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD
2201
2 _IBT A CONFIGL _RC Jic3202 DP Source nust pull
TBT A CONFI G2 RC /OlUF down HPD input with 1 )
2 (o} ’ 5 %{F{CE greater than or equal 470k R's for ESD protection
QCERM t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!| |'R3251 (3294: |1c3205 |'R3241 | %01 ( ) 1 P 9
1M 1M 100K =
% 5% 330PF — —— 330PF 5% = Si nk HPD range:
“ﬁ@ 20W 18T T2 8¢ B2 High: 2.0 - 5. 0V
2015|  |2201 XTR Gh5Y BB ERM | 5201 Low _ v
ow. 0 0.8 SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
1 Thunder bolt Connector A

D20
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3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TETE
1 71 70 69 6 32 “J d
BuEHp PP3V3 S5 Noni nal M n Max
IV3P3 1100mA 1030mA 1200mA
CR& l c33go:| |:c33sl IHVSO  890mA  830mMA  930mA (assumes 15V, 12Wnini mum C3320*
10 Lé!): P I /1UF | HVS3 890MA 830MA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W %_: ®| Sl GNAL_MODEL=TBT_MJX
28T T, 18 st-Sé 2 VDD
BeY: gAng sor ey 2] 2 %ﬁ CERM PP3V3_ S4 TBTBPVR ., GND_VO D=TRUE 01 CRITI CAL
Yed A8 603 0201 10 Fraci 18 1] TR, Both C s) U3320 D
20] vapa NeEKSVEGTH=0. C33(770 NS = GB1L05024
@ o w0 PPISV TBT 1 m PRI, 18] BEVR = oI BLB _DZR Nel> 0. 47UF| [ BB %4T » TBT_B D2R C N<1> 7 e To end 15 TBT B OO SEL am=
15. 75V Max t e v R VP REER W 7 2 O} C3376 1|2 = TBT_B 2R C P<1> 8 |ree AUXI 0 EN_24_TBTDP_AUXI O EN e
151 1 1 C33851 1C3386 |1C3311 0. 47UF lé%ém‘( oL pp P 6 TBT_B_DP_PWRDN am e
G331s 3310 ORI T1 CAL 0.10F - - ToUF -0 1UF C3330 1 10 DP_TBTPB_AUXCH N 1 e
B e U3310 Pl Tz et wer |2 52X o gy DP_TBTPB_AUXCH C N 0. 1UF |'>‘< g - DP_TBTPB_AUXCH P 2 |axe 1Py A 0| 23 _TBT_B_D2RI_AUXDDC N o -
wrgfRM2| |2 %88 CD321LAORGPR | X5R- GERY 6% R 17 55 w0 gy DP_TBTPB AUXCH C P 3337 . (1PD) AUXI O+ 22_TBT_B_D2RIL_AUXDDC P -, -
16 |ENHVU FAULT. 0. 1UF X5R. SRy s2¢gry—DP_TBTPB_DDC DATA 4 _|pbc_DAT TBT: RX_1
5 DP_TBTPB K 5 |ooc oLk
56 55 51 [T S4_PWR EN 5 [eN | SET_V3P3 8 TBTBPWRSW | SET_V3P3
w2 - 1BT_B_HV_EN 11 v En ISET_s0[ 10| TBTBPWRSW | SET_SO w o IBT_B_CONFI GL_BUF 16 |ca peTout  cA DET| 18 TBT B_CONFI Gl_RC w
woapgm PMSLP S3 RL | 17ls I'SET_s3 9 TBTBPWRSW | SET_S3 e OP TBIPB M. C p<1> 3332 1112 .. DP TBTPB M P<i> 11 ooy
TBTHV: P15V ]| | TBTHV: P15V D = TETPE M G Nels 0; 22UF 2 DP_TBTPB M_N<1> 0 |op |
2 W R3310! |'R3311  |'R331 o C3333 1|2 - - DPMLOA| 19 DP B LSX M_P<1> .,
Aa[ola]o] 12V: See K 228K 36.5K 0. 22UF 58 20 DP B LSX M_N<1>
qoe bel ow 22 8K %0 : SOR 0201 " TBT B LSTX 14 Lsrx (1py  PMO 2
1/ 2 ow %ow i TBT_B_LSRX 13 | srx (1PD) TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 Lo
TBTB ET. R <RV3P3> 12 17
TBTBPWRSW | SET_SO_R 20 ¢om DP_TBTPB_HPD HPDOUT HP TBT B HPD -
N N GND_THVPAD
TBT%glls,o\,/l 1%5'\1/_'4'315\/ Single-fault protection P
55 6K 25 8K requires two R's per HV N
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET = C
For 12V systens:
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
i 10201, : CRI_TI CAL
e FERRH%O&MA Thunder bolt Connector B
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
1 2 _PP3V3RHV_S4 TBTBPWR F
0603 NECK) DTH=0.
C3300 1 ety R3301 TBTBOONN 1_C
. 01UF —— 12 Aggtgvgv GND_VQ D=TRUE
gé%z__ TBTBCONN 20 RC 1 2 (0-18.9V) %:30310§ 1
R - . —
RIS S gbw .5
L 1UE 1 - 5567 vaa D=TRL;E
GND_VO D=TRUE = o1 Y Both C's
2 30% CRI Tl CAL
Beth G ) O%ZCERM TBT Dir  DP Dir DP Dir TBT Dir — 837001112 TBT_B_RPD C P<0> qrm v
' oF o | TBT B R2D P<0> 0. 22UF | [ 582 8237 <
0 2 o IBT_B_D2R_P<0> o 47UF W . TBT_B D2R C P<0> - - J_ - - D o 3371 1) TBT B R2D C N<O> iz
w20 o BI_B_D2R N<0> C3375 1|2 » TBT B Dze'josatg; —— - - 8|3|3|8la| = bl o 0. 22UFI|—S{§‘TE_5—1§Yl
0 ATURT EReGR 'R3394"  ['R3395 ¥ K VR T s
o 7% NDP- J44 470K
vz ow a2 F-RT-TH cnbo £
201 201 O HPD o 20W
2 3 210 covrar  M_LANEOP g
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 O CONFl 2 NLfLANEONC 2201 B
A8 GNDL A
O a2 o
78 20 (T DP_TBTPB_M__C P<3> C30372§U}: I—%g'zrﬁy—\ s DP_TBTPB _M__P<3> P - ALO | 5 M. LANE3P M._LANEIP o A9 - - DP B LSX M._P<1> ,, 5
e [y DP_TBTPB M._C N<8> (337§ 1 (|5 .« DP_TBTPB_M _N<3> -— - A2 [ 5 U anean M_LAREIN G | ALL - - DP_ B LSX M_N<1> ., ,
'—”'znw—ﬁv—'n ; Al4 = GND3 | A13
0. 22UF I 5%’ 8201 TBT: Unused | ALG g fd?op M,iLANEZPg ALS TBT: LSX_R2P/ P2R (P/N)
AL8 ¢ M__LANE2N o | AL7
O AUX_CHN — O
A20 o DFLI;\AR RI:_TLRNC Al9
PORT A GND_VQ D=TRUE
SHI ELD PI NS J C33(7801 h C s)
] a1 A Y N PR 4” 22UF TBT_B R2D C P<1> 2 78
@3B (BB (5|3 = TBT B R2D P<1> ; TBT B R2D C N<1>
= = 8 R2 7 1 mzs 78
L - @ = TBT B R2D N<1> o 22UF 55,
TBT: TX_ 1 . —
e IBT_B _D2R1_AUXDDC P - 514- 0876 = : — GND_VO D=TRUE | GND_VO D=TRUE
o TBT_B D2R1_AUXDDC N - 'R3373
470K
TBT: RX_1 [row
»» _TBT_B_HPD . [V
2
» _IBT B CONFI GL_RC JiC3302 DP Source nust pull
TBT B CONFI &2 RC /OlUF down HPD input with )
2 (o} 5 gg greater than or equal 470k R's for ESD protection
GCERM t 0 100K (DPv1. la). on AC-coupl ed signal s.
R3352') ['R3351 33941 |1g3395 |'R3341 | ( ) 1
A 50 330PF — —— 330PF 50(/%0 = Si nk HPD range:
12 20w 18 S 180 20W High: 2.0 - 5.0V
2015|  |2201 X7R- GERM 2 BB ERM | 5201 L g 0 - 0.8V A
ow. B : SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201
1 Thunderbol t Connector B
d} Appl e I nc. SCH "NUM>
® <E4L ABEL>
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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!
comy i REE Y PPIVE S0
a 1 C3480 1 1
R3 1 = LR R3452 R3454
— % 2. 2K 2 2K
100K 8 205 o6 o6
1%% > 2 CERM %zuw %zuw
Wby U3400
2
16 ENATS3051N0224 R3451* R3453: 2.2k pull -ups are required by PCH
CRITI CAL 20 2. 2& 2. 2& to indicate active display interface. C
" DP_TBTPA DDC CLK 1 ) )
< DP TBTPA DDG SLATA 2 :m+ ﬁf 19 llig"‘lév 1’25,,‘14" DP++ spec violation, should renove!
:“<§ > v . 2 2
ouTA0+| 18 DP_TBTSNKI DDC CLK i 7o
outAo- | 17 DP_TBTSNK1_DDC DATA &z i 7o
14 SAl SA 15
10 | eng
« @m—DP_TBTPB DDC CLK 3 ine+ autBL+| &
g DP_TBTPB DDC DATA 4| ne- outel- |7
ouTBo+| 8 DP_TBTSNKO_DDC CLK i
aureo- | 2 DP_TBTSNKO_DDC DATA & i 1o
TBT DDC XBAR EN 12 |gp %9 sso 11 —
8 &
410 o3 SAI/SBI = 1: INA == OUTAO, INB == ouTBo ‘| &
DVNSL 6\,,(_7_]: SAI/SBI = 0: INA == OUTBO, |NB == OUTAO
SOT- 563
|— —
5 G"::" S

- my_TBT_DDC XBAR EN L_|

Second TBT Port HV Boost Enabl e

TBTBST_PWREN L 20
410 |0l
DVNELOBVK: 7_] =
sor-563 | Kh
=
fetst,
a2 20 [Ty TBT B _HV_EN
SYNC. VAGTER=J 15 RET ERENCE e A

TTILE

DDC Cr ossbar

rETTEE—

(3, pte tne.  [SGLN[D
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
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%g TOABLE
7 PLACE N o
LYY L2 ¢ POEAP RDP_P 5\'3? PO E AP F2DAEP .
0. 6NH#/ - 0. INH- 0. 85A 10% | [ vexR- cormz
0201 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
NOSTUFF NOSTUFE
1 gBR?FO 1C3571 117S0201 4 RES, OOHM 0201 L35[70, L3571, L3573, LB574
T JUF
2 XBR- CERM 5 %
o Tl
L3571 J_
1(YYY L2 S POE AP RRDPIL N 1]|20 1UPOE AP R2Q-G Ny
El_EVENT_ e o: 2 ¢ 0. 6NH+/ - 0. INH- 0. 85A 105/3"3'5%‘8' CoRu2
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0402- LF |
L 77.2 mA nominal max

96. 2 mA peak

.||_'.

75 10 —SYSCLK_CLK25M CAMERA

PP1V! w0
*R4005
100K
CAM WAKE: YES 20?0‘”
R4030 2
12 _CAM SENSOR,MAKE L CONN 14 Ox 2 s CAM SENSOR WAKE L

0201

5%

CAM WAKE: W
R4031*
1/ 2

7 13 my—PCL E_CAVERA R2D C P CA4033 1|2 PCIE CAVERA R2D P -
0. 1UF | [T0% I8V X5R CERM' 0201 oD

7 15 my—PCL E_CAMERA R2D C N C4032 1|2 PG E CAVERA R2D N gy 56 76
0. 1UF g 3

7 s m>—PCLE_CAVERA 2R C P C4031 1| 2__PCE CAVERA D2R P o oo 7o
0. 1UF g 3

PClE D2R C N 112 POLE CAVERA PR N i 7
0. 1UF g 3

7 1 my—PCL E_CLK100M CAMVERA P C4061 1]l2 PCIE_CLKIOOM CAVERA C P rom o 7
1UF 3
70 11 y—PCL E_CLK100M CAVERA N C4062 1 PO E_CLKLOOM CAVERA G N g 3 1o
0. 1UF

R4008
1A\ 2 QK25M CAM CLKP am =

CAM_XTAL: YES

0201 5% M
1/ 20W

19 49 50 58 59 62 63 65 66
70 71

R4807
CLK25M CAM XTALP AR
CRI TI CAL o201 yEbw
Nne Y4000

NC SM 3.2X2. 5MM

25. 000MVHZ- 12PF- 20PPM
CAM_XTAL: YES

CLK25M CAM XTALN 1

renove DRAM SPD Straps

DRAM CFG Chart

VENDOR CFG 1| CFG 0
HYNI X 0 0
SAMBUNG 1 0
M CRON 0 1
ELPI DA 1 1
D E REV CFG 2
A 0
B 1
O_NCPLER SYNC DATE=06/13/ 201

TTILE

Canera 2 o

XTAL: YES

NOTE: TBD PPM crystal

d} Appl e I nc.
®

D20

R4809
o CLK25M CAM XTALP_R LAAA
1/52/8W
0201
NO STUFF
R4010
0
2
required 1720w
0201 1 4016
NO STUFF 100PF
2 SSV
NPO- CERM
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71 68 66 41 34 21 12

Switch

PP5V S3 LTUSB A ILIM
THE! im

USB Port Power
71 69 68 67 66 65 o1 51 PPRV_S4
CRI TI CAL
PM SLP_S4 L 04600
1 ITPS2557 DRH
R4698 , SON .
INO ouTl
M:lgg} 3Nt ourz| 7
402z 1 @ USB_EXTA OC L 8{FauLT* 1LIM S USB ILIM
USB_PVR_EN A~
THRM
G\D__pAD
NOSTUFF CRI TI CAL 1 1 b
C4692 1 4696 .|t C41609 En ——04/16U?:1
0. 47UF —220UF- 35MHVI—— oY T 1 20
e sl |2 of e S —
0402 B4

CURRENT LIM T (R4600+R4601):

USB/ SMC Debug Mux

2.19A M N/ 2.76A MAX

TR BFES 3o

s USB_EXTA MUXED N

s USB_EXTA MUXED P

USB Port A

We can add protection to 5V if we want,

Pl ace L4605 and L4615 at connector pin

but | eaving NC for now

CRI TI CAL

J4600
USB3. 0- J44- ALT
F- RT- TH

OVBUS
OSSTX+
OSSTX-
OG\D

s USB3_EXTA R2
5| USB3_EXTA R2

D_P
D_N

sUSB LT1_N

D
sUSB LT1 P °

PP3V42_G&3H .
c4650:]
0. 1UF
f —
0, Vi
75 42 41 (TR SMC_DEBUGPRT_RX_L 5 |m vel 1
75 42 o1 (OO} SMC DEBUGPRT TX L 4 |m U4650 Y- 2
Pl 3US$Q1F02EZLE
0 15> USB_EXTA P 7 |os N
¢ USB EXTA N 6 |o. CRI TI CAL
¢ 8gCE SEL| 10
GN\D
d

SMC DEBUGPRT_EN L am -

SEL=0 Choose SMC
SEL=1 Choose USB

SI GNAL_MODEL=MDJO_MUX_USBONLY

NOSTUFF

R4651

1 0 2

1/520/6’w NOSTUFF

0301 R4652
1 0 2
5%
1/ 20W

0201

7 12 TR USB3

EXTA R2D C N

OD+
OG\D

CRITICAL |, | CRITICAL

OSXRX+

D4600
ESDOPZRF- 02LS
TSSLP-2-1

7 13 <O} USB3_EXTA _D2R N

7 13 <O} USB3_EXTA _D2R P

GN\D_VO D=TRUE

C4610 0. 1UF 1 |\,

CRITICAL |, ,|CRITICAL
1

D4610 D4611
ESDOP2RF- 02LS ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1

OSSRX-
OG\D

o|lo|w|~|o|ua|s|w|N|e

=

O

O
O
O
O
O
O
180
O
O
O
O
O

514- 0934

7 13 [Ty USB3_EXTA R2D C P

I 10%16Y 9201
C4611 0. 1UF 4,

11" 10016V __0201
X5R- CERM
GND_VO D=TRUE

CRITICAL |, ,|CRITICAL
DAG612
ESDOP2RF- 02LS
TSSLP-2-1

D4613
ESDOPZRF- 02LS
TSSLP-2-1

SYNC VASTER=J15 M.B SYNC DATE=10/31/ 201
Toee

USB 3. 0 CONNECTORS

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

| PD Fl ex Connect or
H CRI Tl CAL
SMC Manual Reset & |sol ation 14800 51650689
Left shift, option & control keys conbined with power button cause SMC RESET# assertion. R4808 55560- 0228
Keys ANDed with PSoC power to isolate when PSoC is not powered. o8 66 65 47 46 43 42 39 34 20 PP3V3_S$4 1 2 . P&%X§*I§AD CONN M ST- SM
No | PD on CE input pin PP3V3_S4 (synbol error). o NOSTUFF M N ﬁRE BFHES: 28MM 2 N
oy gy gy PPSV42 GBH ofb: 1GAB08 7o oS 1L I Z2 KEY ACT L
BYPASS=U4850. 10; 5:5_mm 5% NC *— 15« NC
C4850 1 2 GRor 22 MOSI o[0T PSOC F CS L, D
0. 106 1w _Z2_M SO ] 5ol PI CKB L
] R BV 2 = e Z2_SCLK 2] D T PSOC M SO o
V55 462 oo ol PSOC_MOSI ©n
LJ4850 . 130 Z2_HOST | NTN 16 o o2 PSOC SCLK 971
SLGAAPA103 = LA SG7TTIs800- 18 3W - PP5V_S5_CUMULUS 18] 5 ol SMBUS_SMC 2_S3_SDA., as 71 5o
TN FERR- 120- OHW+ 1. 5A 130 22 _CLKIN 20 00 19 SMBUS SMC 2 S3_SCL 4; 44 71 80
o 05 47 a0 a2 42 35 33 73 PP3VE_S4 e I 1 o0 e s _PPBV._SB « 1YY\ 2 o rdom  RAB00 1o ok Ne
0402-LF M NCLINE-W DTH=0. 50MM 49. 9K —
. LEET SH FT KBD N —D_' QutT 1] 9 W5 LEFT_SHI FT_KEY . CA807 VOLTAGE=5V 1/2%%
W5 LEFT OPTI ON KBD 2 our 2/ 8 WS LEFT_OPTI ONKEY 0. 1UF 24,
™ o —{ O~ 18 PLACE_NEAR=L4807.1: 2MM
L our 3|7 W5 CONTROL_KEY 0 2 S = - T
730 W5_CONTROL_KBD 3N 3 N —{ X3R; CERM
7 L Pull -up in U5110. L = —_—
I QUT_ALL#| 6  SMC TPAD RST L o =
an B
n —
—
Keyboard Connect or
518S0752
CRI TI CAL
r----°"°"°"°- """ °"°"°"°"°"°"°"°"°"-"°"°"°"°"°"°"°"°"°"-°"°"°"°-"--°"°-°---- - T oo oooooooo J4813 C
! , 5 o0 o5 4 a5 43 42 39 34 39 PP3V3_S4 32
! , S0 50 45 13 42 41 39 39 55 19 PP3VA2_G3H | ~
| 30
o)
| - USB | NTERFACES TO M.B ! 29 o
| - SPI HOST TO Z2 ! s W5_KBDL 28 §
| - TRACKPAD PI CK BUTTONS | 73 WB_KBD2 27 5
| - KEYBOARD SCANNER | 7 30 W5_KBD3 26
| PLACE_SI DE=BOTTOM | TPAD But t Di bl a0 WB_KBD4 25| o
R4804 _ YPASS=15701. 49: 50: 11 mm | ut t ons sabpl e 750 W5_KBD5 24 5
whe sy 3 i PPV SA 2151 ppava 53 PSOC BvPASS=Us 7Y RASSHET G A8 507 G | « _BUTTON DI SABLE 7 3 \5_KBD6 23l
! ~S0W ? PLACE THESE COMPONENTS CLGSE TO J5800 72 WB_KBD7 22
| TR A \Y : ! CR TINCAL TH' 'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B W5 KBD8 21
| Voot i 14804 |1 CAB05 |1 CABO6 ' B "+ 6 _KBDO 29 2 -
1 1 s
| R4803" - %“ - Oé,A 2%, ! 71 3 W5_KBD10 198
| 22QK 2 0281 FRM 2 S0t SR 2 385 ! 700 W5 KBD11 85
12 90 | THE TPAD BUTTONS W LL BE DI SABLE R4814 s WS KBD12 17|
! WHEN THE LID I'S CLOSED O
e il ! 113 o W5 KBDL3 1
| 1 LID OPEN => SMC_LID_LC ~ 3.42V » W5 _KBD15_C 1 2 WS KBD14 15 °
I 5w o SMC_PVE S4 WAKE L = W5 KBD23 4 1 ! T e LID CLGSE => SMC_LID_LC < 0. 50V 1% " \\S KBD15 CAP 14 ©
Pl CKB L VS _KBD22 | oW 2 o
! s ;o 40 »n W5 KBD16_NUI 13
| o _BUTTON DI SABLE W5 _KBD21 30 71 | WS KBDL7 2 O
| s Z2_HOST I NTN WE_KBD20 __ ., ,, I R4§15 KBS =10
| w WS LEFT SHI FT_KEY WS KBDLO 4, | w W5 KBDI6N 1 e e T ol 0
-
| s W5 _LEFT OPTI ON KEY W5 _KBD18 3071 | 51/§¥v e G _KBD20 9 g
| 402 7130 WB_KBD21 8
' 8]8]3]3|3]3]3]2|2|5]2[213|2 | " 6 _KBD2? 1o B
| ORI RN [ RAB10 . "ws KBD23 oo
! OoNOF n ONOF 5
| . S CONTROL_KEY lpz 3 REERER”"RRRRRY P2 ooz ve KkBDIZ .. ! e oy S N E LW B 42
2 po— “ol41 | = = s O
I new Z2 KEY ACT L qr2-1 ORI T CAL P2_0. 2= &g Eggig’\'c » , C4810i v }g‘év v W LEFT SHIFT KBO 3 0
I NCx—|P4_7 oM T P4_6 » 0. 1Lé°F 40 1w WS LEFT OPTION KBD 2
| o mm_TPAD_VBUS_EN 4pa”s u4801 P4_4[39 W6 KBDI4 ., | T8 " A CONTROL KBD o
| NCx—ZP4_3 CY8C24794 P4_2|38 W6 KBDI3 5, I Gy o
NCx—9P4_1 MF-1 P4_O37 W6 KBD12 5 | a1 =
! 13 _PSOC_M SO 1P3 7 (SYM VER2) P3_6[36 W5 KBD11 30 71 | = —O
| 1 PSOC F_CS L 8§p3 5 P3 4|35 W5 KBD10 30 71 | L e rrsw
| 1 5 _PSOC_MOSI IP3_3 P3_2(34 W5 KBDO 5 =
| % PSOC_SCLK 19 p3~1 33754426 P3_0[33_WS KBDB s n ! FF14A- 30C- RL1DL- B- 3H
| e Z2_M SO p5_ 7 P5_6[32 W5 KBD7 wn !
| na Z2 CS L 12p5 5 P5_4|31 W6 KBDL © 7 ! =
| n e Z2_MOSI 13p5_3 P5_2(30  WE KBD2 37 |
| nw Z2_SCLK MP5_ 1 g ~Noongo P5_0[22 WS KBDB  5n |
| \—cl\—cl\—cl\—clg 8 I\II\IHIHIHI\—cl THRML !
| TarefanSERaaas  PADY? |
O[O[~[R[O[C[I N[OOI O[O~
| Al H | HH|H NN NN NN NN N — I
| TP_PSOC _SCL V5_KBD4 - !
| TP_PSOC SDA W5_KBD5 30 71 !
| TP_PSCC P1_3 = W5 _KBD6 39 71 !
| TP I SSP_SCLK P1_1 TP | SSP_SDATA P1_0O |
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA |
! R428401 ZZ_CLKIN o ! SYNC_MASTER=CHANG J45 SYNC_DATE=03/ 15/ 2013 A
| 1 USB TPAD P 1 2 s USB TPAD R P TP P7 7 I | BT e =l
| 156w o (PP3V3 S3 PSQ0) : KEYBQARD/ TRACKPAD (1 OF 2)
[ LA | I C | PI'N NAI‘]/E CURRI:N'I[ R_SNS | V_SNS| POVER T
1 1 1
! R428402 1 0408p9:2 __048U(;):3 048U(;):1 | T™™P102 v 10UA 2.55 KOHV 0.0255 V 0.255E-6 W d} Appl e I nc.
! 75 13 B TPAD N 1 2 ;s USB_TPAD R N T2 P T &é’» > 20:%’ | 80UA 0.204 V 16. 32E-6 W ®
| o - CERM X5R X ]
1% A SE T bl | |3ve oo VDD 60MA ( MAX) 10 oHv 0.6 V 36E-3 W NOTT Gk OF PrOPT ETARY PROPERTY.
! 2@% BYPASS=US7 | veut 60MA (MAY) 0.2 O 0.012 v 0. 7283 W THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
| = Q}P ~ L9 . . PSCC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W PROPRI ETARY PROPERTY OF APPLE | NC.
| = ggs_l&%é%ﬂn22 19:11 mm ! 14MA (MAX) 0.021 Vv 294E-6 W T e o e e 48 OF 118
| ! 18V BOOSTER VIN 4NA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W Il NOT TO REPRODUCE OR COPY I T
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Keyboard Backl i ght Connect or

71 6s _KBDBKLT_RETURNIL

71 6s _KBDBKLT_RETURNZ2 T Lo o2
10 00 9

1 ea _PPVOUT_SO_KBDBKLT

NCx210 o

516S0899
CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST- SM12

O 1

rO O

2

FO 02X NC

© |0

13
Q 14

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

KEYBOARD/ TRACKPAD ( 2 OF 2)

d} Appl e I nc.
®
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8 7

NOTE: Unused

pins have "SMC_Pxx" nanes. Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

76 71

76 71

76 71

76 71

76 71

80 71 57

80 71 57

a3

a3 a2

71 43

56

71 66

71 68 66 38 34

71

71

71

o7 56 50 40 43 4z 30 33 35 39 PPBVA2_GBH

C50021
1E

(0)

us000
LMAFSXAH5BB
50 13®I—PCAD<O>—“L3LPOJADJ (1 8§A2) E2 SMC_CPUPKG VSENSE 43 46
@ LPC AD<1> 0000000000 gy Al3lPooADL | EL e SMC CPUPKG ISENSE =~~~ mwsse
wi@LPC AD<2> 000000000000 ey Cl2lpcoArz OM T_TABLE F2 e NC_SMC_ADC2 am
wiugy LPCAD3> o otilipooams Fl_ o SMC_DCI N_VSENSE o =
7 19 (TR LPC CLK33M SMC - 121 PoOCLK B3 SMC_DCI N _| SENSE 43 45
50 13 T LPC FRAME L - D12+l PCOFRANE* A3 SMC_PBUS_VSENSE 43 45
20 SMC LRESET L - G%LPO)RESEF* B4 SMC_SSD_| SENSE 43 46
50 13 LPC SERI H13l| PCDSERI RQ A4 SMC_CHGR_BMON_| SENSE s a5
50 12 oo PM_CLKRUN_L (D) g CL1I PCOCLKRUN BS SMC_CPU_HI _| SENSE 43 a5
20 12 T LPC PWRDWN L - L3LPCOPD A5 SMC_OTHER3V3_HI _| SENSE 43 as
14 @M&_L—‘_Fug LPCOSCI * B6 P1V. M_| SENSE 43 a6
1 @ SMC WAKE _SCI _L - B12 |pks A6 SMC_CPUDDR | SENSE 43 a7
C1 SMC LCDPANEL _| SENSE 43 a7
4 37T SMBUS SMC 0_SO_SCL (D) qugp—EL0 fI 2C0SCL o] - SMC _OTHERSV_HI _| SENSE am © «
2 37 B SMBUS _SMC 0_SO_SDA (D) Gty D13 || 2c0SDA B1 P NC SMC ADC14 am
wuggy SMBUS SMC 1 SO SCL () qupMlizasa B2 o NC SMC ADCI5 am =
s 14 E> SMBUS SMC 1_SO_SDA (D) qugp— N2 [I 2C1SDA €24 - NC SMC ADC16 am +
14 398 SMBUS SMC 2 S3_SCL (D) gty N8 | 2c2scL Gl - SMC _LCDBKLT_ | SENSE am o
a1 39 B SMBUS _SMC 2_S3_SDA (D) qugp— VB[l 2C2SDA HL - NC SMC ADC18 am
50 43 (Y NC SMBUS _SMC 3_SCL (D) gt L8 || 2c3scL H - NC SMC ADC19 am
w0 gy NC SVMBUS SMC 3 SDA (D) qup— K81 2C35DA B7__ gm SMC_S2_| SENSE am
1@y NC_SMBUS_SMC_4_ASE_SCL (D) qpugp— N7 | 204501 AT ADC21 s
58D NC SMBUS_SMC 4_ASE_SDA (D) g M || 2casDA B8 - SMC _X29_| SENSE am @ a7
56 41 (B> SMBUS _SMC 5_G3_SCL (D) quup— VI 2C5SCL - SMC _TBT_| SENSE am «
56 AAEMML@_“_’\BI 2C5SDA
K2 o CPU_PROCHOT L o a2 58 74
B! SMC _FAN O_CTL L1 [PVB/ FANOPWD K1 - SMC _VCCI O CPU DI V2 ,, <
40 SMC_FAN O_TACH - =13 [PM7/ FANOTACHO -pL2 SMC _S5_PWRGD VIN .,
w5 m SMC FAN 1_CTL & CLL |PK6/ FANOPWL | L1 - SPI _DESCRI PTOR OVERRI DE_L o 19 42
w m>—SMC_FAN_1_TACH "2 PK7/ FANOTAGHL  T3CCPL/PIS/ C2-| 5 g CPU_CATERR L ame -
» Q) SMC TOPBLK SWP_L - B _IPN2/ FANOPWR T3CCPO/ PJ4/ C2+ D5 - CPU _THRMIRI P_3V3 am «
TP_SMC MPM6_LED CHG @— D10 PN3/ FANOTACH2
SSI 0CLK/ PA2| M2 - SMC_PM &_EN [ooT 42 61 6
w@m-SMC SYS KBDLED o L1l i/ FANOPWS SSIOFSS/ PA3[ M8 g PM_DSW PWRGD o 2 e
NCYE2_|PNS/ FANOTACHS SSloRCPAdl L4 g  SMC DELAYED PWRGD oy w20 30 a2
o@> NCSYS TOMONEWRE o PRl ranopuns SSI 0T Pas| Mg SMC_PROCHOT o -
56, SYS ONEW RE ML IpN7/ FANOTACHA
43 NC HI SI DE | SENSE_OC J4 [PH2/ FANOPWE F11 SMC_DEBUGPRT_RX L 38 a2 75
= D> NC _SMC_ODD DETECT - J2 |PH3/ FANOTACHS uiTx PB1|_E11 SMC DEBUGPRT_TX_L 38 a2 75
ToccPo/ Pe6|F4 - NC SMC SYS_LED oo
2@ CPU PECI _R -~ C4 |PECI ORX Toccri/ 7| _F3 @ (D) NC SYS GFX _THROTTLE L D
w2 ) SMC PECI L - 6 |PECI 0TX
sSI1RW PFO| M o SPI_SMC M SO -
a2 Bl L_BUTT: L M3 |pPo/ | RQL16 SSI 1TX PF1| N9 - SPI _SMC_MOS| @ s
w» —SMC DP_HPD L - L12 Ipp1/ | RQLL7 ssi1cLK/ PRl L10 g SPI _SMC CLK o =
s - SMC_PME_S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1FSS/ PR3 K10 g SPI_SMC CS L oo o
20 20 TR SMC PME _S4_ DARK L - 312 |pp3/ | RQL1O L9 - S5_PWRGD am e oo
s 12 (T} SMC_S4_WAKESRC EN * J13 IpPa/ | RQL20 K9 - PM PCH SYS PWROK Qa2 e 7T
LS |PP5/ | RQL21
N Jppor 1 Ra122 wroccPor el K7 SMC_DEBUGPRT_EN_L w
vz 5 oy SMC LI D - K6 |pp7/ 1 RQL23 WoocP1/ PG L7 e  NC SYS GFX OVERTEMP  +mw
» @m—NC_ENET_ASF_GPI O - D4 IPQo/ | RQL24 Wr2ccPo/ PHo|_K3 - ALL_SYS PWRGD QO 15 19 58 66 71
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr20cP1/ PHL| K4 - SMC_THRMIRI P oo 2
a3 a2 @M‘_FSP@H RQ126
a2 G3_POWERON L - NS |pQs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L oo 2 18 7
2 12 T PM SLP_S3 L - N6 |pou/ | RQ128 WI3CccP1/ PHs|_HA - PM SYSRST_L oo 12 10 71 76
o PM SLP_S4_L - |PCB/ 1 RQ129 WI4CCPO/ PHE| H3 gy (o)  NC MEM EVENT L~~~ ¢+
12 PM SLP S5 L > |Pos/ 1 R130 WiaoCPL/ PHI G4 g, SMC_ADAPTER EN oD 2
2 SMC_ONCFFE_L -0 |Pa7i 1 RQ131 e
m e T1ccPo/ P3Ol 9 - SMC OOB1_D2R L am
s0 o2 ry—SMC_RX L -3 JURX TiccPl/ PIILBY g SMC_OOB1_R2D L o =
s0 42 (OO} SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX QUT_RC a3
T2ccP1/ P33l B - NC BDV_BKL_PWV o
s SMC PWRFAI L_WARN L & E13 |usBoDM
o 31 (OO} PM W AN _EN ; E12 JusBoDP wrsccpP1/ Pve|_HL0 - PM BATLOW L [Ty 22 %0 42

NOTE: SMS Interrupt can be active high or low, renane net accordingly.

If SMB interrupt is not used, pull up to SMCrail.

1\7);

NS

N

1

L5001
30-OHM 1. 7A
1 2 PP3V3 S5 S VDDA
0402 — Eo:
OM T_TABLE VOLTAGE=3. 3V L C5001
1
Rj002 U5000 = %
% ow LMAFSXAH5BB 2
BGA
5201 e
71 57 50 42 @M—‘ﬂc RST* SWCLK/ TCK| c10 a2
SwWoi @ Tivs| ALO w2
a2 agEy W FI _EVENT_ L (D) e BLL |pKas RTOCLK swo Tool ALL -
SMC_WAKE "L N13 Jwake* o1 | B1O -
NCMZqHI B*
NCAZ_X NC
K32K MLO |xosco
NCNLO Ixosc1
VI D3
2 _SMC_EXTAL G12 |osco
2 _SMC_XTAL Gl3 |osc1 VREFA+|_D2 na| PP3V3_S5_AVREF _SMC
VREFA- | DL XWE0
K12 |vBaT Sl SM
a7 a5 a5 a2 | C3_GND_SMC AVS! 2
D7 GNDA( E3 PLACE_NEAR=U5000. Al: 4
E6
E8 AL
E9 Cc7
F10 | | vop D9
37 E5
T9 = 02 1C5
1Ui — 1
J10 H5 —
oo 2 CEl 2
PPlVE_NSS E%%BV%EDC J1 J5
-y - J6 J8
1C5017 MCE‘;‘AEEE‘I%V : K13 | | vDDC Ji1
= Qoo UF D6 K11
5 X
X5R
201 L

ISYI\C VASTER=CHANG J45 SYNC DATE=03] 157 2013
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7

2 1

aswpang
9585233

SMC Reset "Button", Supervisor & AVREF Supply
R5127 SMC12 PECI SUPPORT CH
PP3V42 G3H 1 2 PP3V42 G3H SMC SPVSR
Y 107 BhoswETE
1/16W 1 VOLTAGEST 42V m PP1V05 SO 14 15 17 18 42 62 66 69 71
ey ™12 ‘R5100
o 3% 100K
2 S 59 CRI Tl CAL
35 NO STUFF Troow 130
50 44 43 42 43 39 30 35 19 2201 )IVNBZ%LFM '23
DFN1006H4-3 | Kh
Mac M ni: 5V Cf) ™ SYM_VER 2 —
Mobi l es: 3.42V 0. 47UF V+ VIN
o8 T U5110 s
CERM 33K VREF- 3. 3V- VDET- 3. 0V
DFN
s [T—SMC TPAD RST L SgMRL*  (1PUSNO903049  RESET*|y® ¢ SMC RESET L oD 1 50 57 71
ONOFF L )
7z a1 EH—SME mR2* O T caL PP3V3 S5 AVREF SMC 41 71 74 55 41 o @y CPU PROCHOT L
SMC_MANUAL RST L 4 |peLAY ReFouT| 8 M NREGCW DTHEG. 1
VOLTAGE=3. 3V
N a0 v
R5101 101 * ~
0 %501%12 — C5125 1 C5126
b 100 —T— 10uF —— —— 0. 01UF
il 10w 1§ 20% —— —— 10%
o g S R
Sl LK_PART=SMC_RST 603 0201 R5134
=| GND_SMC_AVSS 1 2 CPU _PECI
PLACE_SI DE=BOTTOM e W 41 45 46 47 /\/5\0//\1 o To Uron B 6 14 74
o T
MR1* and MR2* nust both be |ow to cause manual reset. Vatracesoy O Eo ™ To SMC 1/ 20W om To
Used on nobiles to support SMC reset via keyboard. PM THRMIRI P L R 201
76 14 (OO}
NOTE: Internal pull-ups are to VIN, not V+.
Debug Power "Buttons"
o SMC ONOFF L oD 3 41 42 71
T T -
R5116* 'R5115
PLACE_S| DE=TCP 0 0 PLACE_SI DE=BOTTOM
% 5%
1/ 10w 1/ 10w
M- LF MF-LF
603 2 2 603

SI LK_PART=PWR_BTN

SI LK_PART=PWR_BTN

71

69 66 62 42 18 17 15 14 _PP1VO5 SO

- 'R5197
. . 100K
SMC Crystal Circuit 1%
120w
W
2% R5112
R25£|1.é|.0 . SMC_VCOI O CPU DI V2 L PM CLK32K_SUSCLK R 1A%% 2 swvC akazk "
a1 _SMC_XTAL 1A KZ SMC XTAL_R DA NFARSULIO0. Yo 6. T lvlsgvng—@ = vas G
156w CRITI CAL 'R5196 W E—
36 5110 oK 60 0 o6 65 47 45 43 30 34 30 __PP3V3 4
3. 2X2. 5MV SM 1 b 7170
hHZ. - [=
12000 SOrPI LOPF-89C 2%1 43 a1 28 20 _SMC PME S4 DARK L R5169 100K LAANA2
- SNC EXTAL H R QS 70 5% 1/ 20W M 201
P 7142 a1 30 _SMC_ONCEF L 10K i \AA2
s = 41 _G3 PONERON L R5172 10K IAANAZ S%  eow M 201
7143 a1 39 _SMC LI D R5171 100K 1 p 5% Meow w201
13110 g9 G111 o CPU_THRMIRI P_3V3 Ao
12PF 12PF 7150 a1 _SMC TX L R5173 10K 1 2
T, 3% T % CRI Tl CAL 7150 41 _SMC RX L R5174 100K 1mz W weow Wz
2 NPO- COG- CERM 2 NPO- COG- CERM 3 R5175 20K 5% 120w M 201
5501 5501 158 PM_THRMTRI P_B_L 7s 2 30 SNG DERUGPRT TX_ L ANzt
MVBT3904LP- 7 1= - = 75 41 38 _SMC_DEBUGPRT_RX_L R5176 20K IAANAZ
' OFNI006-5 R5158 s 0 2 _SMC TMB RE177 10K i NNz 50 VW e
J— 2 , 3. 3K, PM THRMIRI P L 71 50 a1 _SMC_TDO R5178 10K IAAA S% zow w201
= Y @ 6 14 74 B iNC TDI QS 79 10K 1 I\N\/z 5% 1/ 20W M- 201
= 26w 7 50 41 _SMC TCK RE1B0 10K s gnp/z o oW w2
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ o S, SMC BIL BUTTON L RS181 10K s \AnL2 % vzow W 2o
57 56 43 41 _SMC BC ACOK R5187 470K IAANZ 5% izow w201
41 _SMC S5 PWRGD VI N R5192 100K LAANA2 S% Meow w201
5% 1/ 20W M- 201
a1 _SMB INT L R5193 10K IAANZ
42 a1 _CPU THRMIRI P_3V3 R5194 100K 1 AAAZ S% teow w201
41 10 _SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K IAANZ S% Meow w201
5% 1/ 20W M- 201
71 50 _SMC_ROVBOOT 4
1
R5188
1K
5%
20w
W
> me1s6
SMC_THRMTRI P 10K 1 2
e NN w201
41 30 20 19 _SMC_DELAYED PWRGD R5191 100K IAANZ
66 61 41 _SMC PM G2 EN R5198 100K YV S% teow w201
41 12 _SMC_ADAPTER EN R5185 10K LAAAL 5% 1720w W 201
66 41 _SMC S4 WAKESRC EN R5190 100K IAANZ 5% zow M 201
5% 1/ 20W MF 201 J_
7154 _PP3V3 WAN
7141 30 WFI_EVENT L R5189 10K 1

b
g

5% 1/ 20W

SYNC NMASTER=CHANG J45
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57 56 43

43 a2 a1

SMC BC ACOK
MAKE_BASE=TRUE
NC HI SI DE | SENSE_OC
MAKE_BASE=TRUE NO_TEST=TRUE
SMC_CPUPKG VSENSE
—— NAKE_BASE=TRUE
SMC_CPUPKG | SENSE
—— NAKE_BASE=TRUE
41 _NC SMC ADC2 — NC SMC ADC2
—— MAKE_BASE=TRUE NO_TEST=TRUE
41 _SMC DCI N VSENSE — SMC DCI N VSENSE
MAKE_BASE=TRUE
SMC _DCI N_| SENSE
—— NAKE_BASE=TRUE
SMC_PBUS VSENSE
—— NAKE_BASE=TRUE
SSD | SENSE — SMC SSD | SENSE
MAKE_BASE=TRUE
SMC_CHGR BMON | SENSE
MAKE_BASE=TRUE
— SMC CPU HI
—— NAKE_BASE=TRUE
— SMC OTHER3V3 HI | SENSE
—— MAKE_BASE=TRUE
— SMC P1V35MEM | SENSE
—— NAKE_BASE=TRUE
— SMC CPUDDR | SENSE
—— NAKE_BASE=TRUE NO_TEST=TRUE
— SMC LCDPANEL | SENSE
—— NAKE_BASE=TRUE
— SMC OTHERSV_HI | SENSE
—— NAKE_BASE=TRUE NO_TEST=TRUE

a1 _SMC_BC ACOK

a1 _NC HI SI DE | SENSE_OC

41 _SMC_CPUPKG VSENSE
41 _SMC _CPUPKG | SENSE

41 _SMC DCI N | SENSE
41 _SMC PBUS VSENSE
a _SMC
41 _SMC CHGR BMON | SENSE

a1 _SMC CPU HI | SENSE | SENSE

41 _SMC OTHER3V3 HI | SENSE

41 _SMC P1V35MEM | SENSE
41 _SMC CPUDDR | SENSE

a1 _SMC _LCDPANEL | SENSE
a1 _SMC OTHERSV HI | SENSE

41 _NC SMC ADC14 NC SMC ADC14

MAKE_BASE=TRUE NO_TEST=TRUE

a1 _NC SMC ADC15

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

L KLT_| SENSE

a1 L KLT | SENSE

41 _NC SMC ADC18 p—

a1 _NC SMC ADC19

41 _SMC S2 | SENSE SMC S2 | SENSE

—— MAKE_BASE=TRUE  NO_TEST=TRUE

NC SMC ADC21
MAKE_BASE=TRUE  NO_TEST=TRUE
SMC X29 | SENSE
MAKE_BASE=TRUE
a1 _SMC TBT | SENSE — SMC TBT | SENSE
—— NAKE_BASE=TRUE
NC SMBUS SMC 4 ASF_SCL
—— MAKE_BASE=TRUE NO_TEST=TRUE
a1 _NC SMBUS SMC 4 ASF SDA — 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

a1 _NC SMC ADC21

41 _SMC X29 | SENSE

41 _NC SMBUS SMC 4 ASF SCL

a1 _NC SMBUS SMC 3 SCL

a1 _NC SMBUS SMC 3 SDA

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

SMC PME S4 DARK L

20 _SMC PME S4 DARK L

MAKE_BASE=TRUE
SMC PMVE S4 DARK L

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

APN: 998- 3029
OM T_TABLE

J5250
HALL- SENSOR M.B- PADS- K99

a1

a1

a1

a2z

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

pads

43 56 57

a1 a2 43

a1 a2 43

42 43 46 47 65 66 68

a3 a1

ENET_ASF_GPI O

SMC SYS LED

a3 a1

MVEM EVENT L

a3 a1

a3 a1

SMC_ODD DETECT

IR RX QUT RC

a3 a1

a3 a1

SYS TDM ONEW RE

a3 a1

SYS GFX THROTTLE L

FEEEFEFEE B

a3 a1

SYS GFX OVERTEMP

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

1 8
e 2 _g g_ 7 ne PP3V42 G3H ngh 8 39 a1 2
j Oo_g o 2 SMCLDR 1,\/5\0//\/52‘)555 § SMC LID a0 41 42 71
NCX—1-0 O+—xNC 5
10’22001‘” C5250
9.%001UF
2 7% cERM
0402
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
607- 6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5250 CRI Tl CAL

a1

a1

43 a1 39 34 (TR

SMC PME S4 WAKE L

SMC PME_S4 WAKE L

42 43 46 47 65 66 68

_ ]

SMC PME S4 WAKE L

43 a1 39 34 (TR

[T SMC TOPBLK SWP L

1

R5283
A€\ 2 PCH STRP TOPBLK SVP L o

5%
1/20W

201

43 41 30 12 (TR PM BATLOW L

MAKE_BASE=TRUE

OOy 3¢ 39 41 43

PR T e

SMC Pr oj ect
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PCH SMBus

Connecti ons

VRef DACs

u2200
(Wite: 0x98 Read: 0x99)

117 SMBUS PCH QLK

sSMC " o"

s 2920 8313 92 %4 55 93 75 PP3V3_S0O
8 81 29 26 47 a0 45 as 35

SMBus Connecti ons

SMC

U5000
( MASTER)

ST
=R

L,

sSMC " 5"

50 50 s 12 w0 3y 35 39 PPBVA2 GBH

SMBUS CONNECTI ONS

R5350'| |* R535
2. %Iéo
il

4

L&R Fin Stack Tenp

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

SMBUS _SMC O_SO_SCL

; SMBUS_SMC 0_SO_SCL 25 SVBUS _SII\F/EEO S0_SCL

20
s

SMBUS _SMC O_SO_SDA

63 63

22 1§ 13 SMBUS_PCH DATA

8 63 a3

Margi n Control

u2201
(Wite: 0x30 Read: 0x31)

111 SMBUS PCH QLK

HDM Redriver (on RO

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

SMBUS PCH CLK

@ =
w0 gy 3 SMBUS SMC 0_s0_sBA # 4 SMBUS SMC 0_SO_S
3 SMBUS_SMC 0 S0 _SDA—2 SVBLS <

20
N

SMC

U5000
( MASTER)

o
7

5 SMBUS SMC 5_G3_SCL =% SVBUS _Sh/{CLES G3_Scll

# =
|| [|sr o050 SVBUS SMC 5_c3 SDAE s SVBUS SMC 5 G3_sDj

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

SMBUS _SMC O0_SO_SCL

R5380"| |'R5381
2. 0K 2. 0K
v 23\7\‘7% gé%ow 15L6258 -
2201

201,

Battery Charger

(Wite: 0x12 Read: 0x13)
SMBUS SMC 5_G3_SCL
SMBUS SMC 5_G3_SDA

Battery

J7050
(Wite: 0x16 Read: 0x17)

SMBUS SMC 5_G3_SCL

SMBUS_PCH DATA

22 18 1 SMBUS _PCH DATA

63 63

XDP Connectors

31800 & J1850
( MASTER)

18 22 13 13 SMBUS_PCH _CLK

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

SMBUS PCH CLK

SMBUS_PCH DATA

76 71 68

12 22 10 13 SVBUS _PCH_DATA
RHES

SMBUS_SMC 0_SO_SDA 4y SMBUS SMC 5_G3_SDA
L L
SMC 2" SMBUS CONNECTI ONS -
NOTE: SN RMI bus remai ns povered and rmy be active in S3 state SMC " 4" SMBUS CONNECTI ONS
7o an o5 47 10 22 2 20 10 PP3V3_S3
1 1
SMC R5371(|)< %37 Tr ackpad
U000 1/ 23\07\‘72 gé%ow J4801 SMC
( MASTER) a0 201, 2201 (Wite: 0x90 Read: 0x91) Us000
7 asa gy SMBUS SMC 2 S3_SCL _* i SMBUS SMC 2 S3_SCL — SMBUS SMC 2 S3 SCL 4l (VASTER)
oy, AKE_BASE=
iy SMBUS SMC 2 S3 SDA L4 SNBUS SMC 2 S3_SDA, — SMBUS SMC 2 S3 SDA 4l Unused
] I L I |
SMC " 3" SMBUS CONNECTI ONS

SMC

U5000
( MASTER)

Unused

PCH "SM.i nk 0"

sno
363
sna
552
sno
563
sna
i3

? PP3V3_S0

Connecti ons

Lynx Poi nt

U1100
( MASTER)

7615 SVL_PCH 0 CLK
VARE_BASE=TRUE

61 SML_PCH O DATA
VAKE_BASE=TRUE

sMC " 1"

aaz920 85 17 9919388 8 PP3V3_S0O
8 81 29 26 47 a6 45 a5 35

SMBUS CONNECTI ONS

SMC

U5000
( MASTER)

0 a5 42 a1 SVBUS SMC 1 SO_SCL — 45 a4 82 Sh/BLIJSRUtSI\/C 1_S0_SCL
e eSS R RRE BASES

R5360'| |'R5361
1K 1K

o o
1 zﬁ}é\?% Eg’zow
201, 2201

CPU/ DDR3/ PCH/ Al RFLOW TEMP|

80 a5 42 a1 SVBUS SMC 1 SO_SDA — 45 as E§SI\/BLIJSR&SNC 1_SO0_SDA
= ="WAKE BASE=

EMC1414- A: U5870

PCH "SM.ink 1"

Connecti ons

(Wite: 0x98 Read: 0x99)

4= SMBUS SMC 1 SO SCL .
— SMBUS SMC 1 SO_SDA a3 44
L

X29 TEMP
TMP105: U5823

Pay ié ﬁ # Sé §§ 2 33 PP3V3 S0 (WRI TE: 0X92 READ: 0X93)
NO STUFF ¢——SMBUS SMC 1 SO sal s
- R5320" —
Lynx Poi nt 8. 2K R5323 — SMBUS SMC 1 SO SDA pre
%,
1100 1 23w§ o) L
(Wite: 0x88 Read: 0x89) 28, 1 Z0w
1 SML_PCH 1 _CLK , 0201 ,
VAKE BASE=TRUE
613 SML_PCH 1 DATA 1 2
NARE BASESTRUE %
/| R 2
1/ /W
SMLink 1 is slave port to 0201

access PCH & CPU via PECI.

a8

a8

a8

a8

SYNC NMASTER=CHANG J45

SYNC DATE=11/26/201
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PBUS Vol t age Sense Enable & Filter

DC-In Vol tage Sense Enable & Filter

CRI TI CAL CRI Tl CAL
@410 5400
NTUD3169CZ NTUD3169CZ
SOT- 963 SOT- 963
N-CHANNEL |5 ooy nvsens EN L N-CHANNEL | s pRuSVSENS EN L D
Enabl es PBUS VSense

L R5412} di vider when in S0. o R5402*
100K 100K
o6 65 12 ry—PM SLP_SUS L 2 S [ ) o 52 n TNy PMSLP S3 R L > [ e L
| N ks | e i

PBUS SO VSENSE

3 DCI N S5 VSENSE J_
Enabl es DC-In VSense = = SMC Key VPOR
i vi wh . -
divider when SUS present R5413! SMC KEY VDOR R5401° SMC_ADC5
o | 30.79K SMC_ADC3 ol 19. 1K
: |—‘s 1/ 250 PLACE_NEAR=US000. F1: SMM N £ |—‘s v 23://3% PLACE_NEAR=US000. A3: 5MM
PPDCI N G3H | SOL i vi PPBUS G3H € T
69 57 56 _PPDCIN G3H 1 SQL i \I@t 2'641:2 BTVH‘EQIEF\II Rlet= Lg%_/\/bqnsnax of 22.32v 71 69 63 57 56 45 30 i \I@t - s BTVH‘EQIEF\II Rlet= Lgbs\/bqngax of 13.98V
P CHANNEL SMC DO N VSENSE e P- CHANNEL SMC _PBUS VSENSE o 4
1 oD 1
R5411 A PLACE. NEAR-US000. F1: 5M R5405 A PLACE_NEAR=US000. A3: 5MM
100K R3414') |, 5414 100K R5404'| . c5404
1160 5.36K<s L 5500 1/ 16W 5. 90K greirga
M- LF 19% S —— S5 M- LF 1% —
402, PLACE_NEAR=U5000{ F1: 5MM 1/ 20W 2% 402 , 1/ 20w S ey
X5R X5R
PDCI NVSENS EN L DIV 201, 0z01 PBUSVSENS _EN_L_DIV 201, 0201
GND_SMC_AVSS a1 42 a5 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS a1 42 a5 46 47

COVPUTI NG Hi gh Side Current

Sense / Filter

33 29 20 18 17 $2 97 93 §3 37 _PP3V3 SO
BRBEBREEY
K | R
| C5401 SMC Key |1 CO
EDP Current:21. 6A 1 g SMC_ADCS8
g T, s
69 62 60 59 55 _PPVIN S5 HS COVPUTING | SNS g, 3 402
PLACE_NEAR=U5000. B5: 5MVI
R5400 o400 R5403
2| 4 4.53K
w02 3 *| SNS HS cOVPUTING N slin | seos ouT |6 HS COMPUR NG 1 oUT 1A%, Sve cPu H 1 sENSE oo = e
w CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W o1 1JI SNS HS COMVPUTI NG P Al N REF[L , C5403
0.003 1 0. 22UF
R R5409 0,2
G\D 20K GV
. % 2
Gai n: 50x ~ ,%{:“E‘,é" 0201
PPB H 3
71 69 63 57 56 45 30 US G3 - 3 2402 GND_SMC_AVSS 41 a2 45 46 a7
£ PLACE_NEAR=U5400. 6: 5MV

OTHERS (5V) Hi gh Side Current

Sense / Filter

OTHERS (3.3V) High Side Current Sense / Filter

wa B RN Y S _PPAVE SO s B RN EE _PPAVE SO
puesiBRRRY kb REEY
EDP Current:5A ; C5422 SMC Key | BBR EDP Current: SA , C5431 SMC Key | BBR
: 4 % SMC_ADC13 : 4 % SMC_ADC9
o0 61 [PPVIN S5 HS OTHERSV | SNS - “ 2 SR oo o1 PPVIN S5 HS OTHER3V3 ISNS o i 2 S
V+ V+
RgiZsOZ R us420 R5426 PLACE_NEAR=U5000. A5: 5MM R;2423302 . U5430
12, INA214 12, I NA214
i, JiLLSyS Hs OTHERSY N sy N2 o HS OLHERSY | QUT OTHERSY HI | SENSE o \E, LoLLSiS bS OTHERBVE N 4| INA214 HS OHERBV3 | OUT a e
1% % CRITI CAL PLACE_NEAR=US000. AS: 5WM 1% % CRITI CAL
0'005131ISNSHSOFHERSVP 4N rer| 1 5426 0-005151ISNSHSOTHER3V3P 40N+ REF| 1
CRI TI CAL 9,22 CRI TI CAL
an 12R(')5K42 9 aa fexs) 12R(')5K439
71 60 63 57 56 45 30 _PPBUS GBH - Gain:100x $5 o 2 ozon Neesmmn PPBUSGH g Gain:100x $5 o
> MF- LF L MESLF
2402 GND SMC_AVSS 41 42 a5 4 47 2402 GND SMC_AVSS 41 4z 45 46 47
= PLACE_NEAR=U5420. 6: 5SMM = PLACE_NEAR=U5430. 6: 5MM
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U5000. B3: sv  SMC Key | DOR

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

| PBR ADCA i i i
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 1A A SMC _DCI N_| SENSE oo 1 43 < (H
o 1% PLACE_NEAR=U5000. B3: 5MM App| e Inc. SCH_NUM~| D
oo 5421 Ye  |1Ch441 °
i 0. 022UF 200 L 3500PF <E4LABEL>
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4 3

2

NO_XNET_CONNECT| ON=TRUE
ENSOR_NONPROD: Y 5 1
SENSOR CPU PKG Load Side Current Sense / Filter
PLACE_NEAR=R7310. 3: 5MM R55§3OK5
a;ngcPU\/RISNslp 1A 2
0. 5%
1/ 16W
45z 12200 $HTH I 5795 95 57 _PPBV SO . v
SENSOR_NONPREDA9%48 47 46 45 44 35 PLACE_NEAR=U5550. 5: 3MV
PLACE_NEAR=R7320. 3: 5MV R5508 1 C555
o CPUVR 1 s P L 5.23K, NO_XNET_CONNECT| ON=TRUE g, TUF
O 2 %(8/\4 CERM
SSD CURRENT SENSE v 1ew SENSCR NONPROD: Y | K4R,
SENSOR_NONPROD: Y 402 SENSOR_NCNPROD: Y CRITI CAL 1 | COC D
PLACE_NEAR=R7330. 3: 5MM R5500 R5503 U5550 - SMC ADCL
5. 23K 3.57K OPA333DCKGA -
3 29 29 Sé ﬁ Sg Sé Sg Sg 32 PP3V3 SO o1 59 [Ty CPUVR I SNS3 P 1 2 810 CPUVR I SNS P 1 2 8 CPUVR ISUMR P 14 s Sc70-6 R5506
Sense Resistor 0.005 Chm 1 css58 NO_XNET_CONNECT! ON=TRUE ;\D/hise\/ %/F’J’E\g \7}\ 4 CPUVR 1 SUM 1 QUT 458K, SMC_CPUPKG | SENSE oo
EDP CURRENT: 5A 0. 1LF 402 402 s 1%
7 o SENSOR_NONPRCD: Y 3 120w PLACE_NEAR=U5000. E1: 5MM
G PLACE_NEAR=R7310. 4: 5MM R55§37K0 R35§7OK7 > 201 1 C5501
51 50 [T)-CBWR I SNSL N DN 2 CPUVR IGNS N 1A 281 | CPUVR ISWMR PLACE_NEAR=U5000. E1: 5MM p— QWEZUF
Us540 = | HDC NO_XNET_CONNECT| ON=TRUE  0.5% 1% 1 2 &3
s OPA333DCKG4 1/'16W 1/16W =3 ER
b sc70-5 R5564 SMC_ADC6 SENSOR_NONPRCD: Y e M LF SENSOR_NONPRCD: 020.
\7\ 453K SENSOR_NONPRCD: Y R5555 L_GND SMC AVSS 41 42 45 46 47
4 I SNS_SSD I QuT. 1 2 SMC._SgD_| SENSE oo 1 43
= = PLACE_NEAR=R7320. 4: 5SMM R5571 1R5554 732K
. ¥ v S;ﬁisg:m ’ LR 23K, 32K - Gain: 137. 77
> N W 1 o1 59 (TR 1% 1% in: . X
IN: 130X 4 1776w XNET_CONNECTI ON=TRUE
s 1sns sSD RN & 80 - o oL AGE NEAR=US000. B4: 5WM NO_XNET_CONNECTI CN=TRUE 0. 5% it oL NOXNET_ T o= Scal e: 29.03A / V
M PLACE NEAR-US000. B4: 7MM v 2 Max VQut: 3.3V at 95.8A
16w - . g iai" PLACE_NEAR=R7330. 4: 5MM 402 SENSOR_NONPRCD: N
i
oo - SENSOR_NONPROD: Y R55§37KZ <L R5530
= AVSS 41 4z 45 as a7 o1 59 [TR)-CPUVR | SNS3 N H 2 MON 0
'R5562 R5563 NG XNET CONNECTI ONCTRUE 5 NO_XNET_CONNECTI ON=TRUE s [Ty CPUVR | 1 2
im im - - 1/ 16W 5%
1% _’/\/\/\/— M 1/ 16W
1/ 16W NO_XNET_CONNECTI ON=TRUE 402 V- LF
pries 1 a0z
, 402 yiow PLACE_NEAR=U5550. 4: 7MM
NO_XNET_CONNECTI ONSTRUE 402 I ndi vi dual Sense R is 0.75nm0hm
L 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 54
50 00 65 47 4643 42 39 36 & DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
! Cs551 0. 1UF
20%
0. 1F Tov
SRERARS By O 5 Ko
2
R5551 b EDP CURRENT: 8A | MDC
o6 g5 4 3. 65K U5560 =
39 32 20 __PP3V3 S4 - a1 | SNS TBT P 1 2 iSNsTBTRP 796502221 PPIVEE S8 000 gy SMC_ADC10
8 43 22 g Us500 OPA333DCKG4 —
70 69 68 CRI TI CAL 1% = I |_|SC 11 N R5577
120w . 5 OPA333DCKGH - SVC Al 3 1 I SNSg1V35 MEM R P | SC70-5 2 oaK
201 + SC70-5 R5502 . ADC2 R505%23 13 o 1SNS 1v3s MEMP | M | SENSE_P1V35NEM | OUT 1 &' g SMC PLVSSNEM | SENSEqromy o1 45
%\4 L NS TBT our Ve SMC ZBT | SENSE frmy 1 45 CRITI CAL Vs L
1% :?//“»/ 2. v \CE_NEAR=U5000. B6: 5nm
_ . 74 ~! "
R5552 sV i PLACE. NEAR=US000, AB: 5MV - I SNS 1V35 MEM N 201 1 C557 —
3. 65K 2 GAI N 274X 201 1 c5500 1l M R N PLACE_NEAR=U5000. B6: 7nm 0. 22UF
29 28 a1 I SNS TBT N 1 2 s TeTRN V35 MEM R N, 0502
o 19% i PPL " 1% GAI N: 136. 6X 2 B
1720w PLACE_NEAR=US000. A8: 5MV 2 5 77 538 25 24 23 ey X 0201
36 1 02 R5575 RS576 = GND _SMC AVSS 41 42 45 46 47
. = GND_SMC_AVSS . 42 45 46 47 i * :
R5553 R5501 iiew Y
1M 1M 402 176w
1% 1 2 2 M- LF
1/ 20w 1% 4?2 182
,201 1/ 20W 1 Gain: 182x
P = NO_XNET_CONNECT| ON=TRUE
NO_XNET_CONNECT| ON=TRUE
CPU Vcore Voltage Sense / Filter
SMC_ADCO
XW5520 =
& P50
71 69 59 10 8 6 _PPVOC SO_CPU 1 54 2 CPUVSENSE IN 1A H PKG VSENSE a1 a3
PLACE_NEAR=R7310. 2: 5 MM 1/12ch PLACE_NEAR=U5000. E2: 5MV
e t C5520
PLACE_NEAR=U5000. E2: 7MM _— 90'%22UF —
: B
0201
GND_SMC_AVSS 41 42 45 a5 a7
ISYNC VASTER=CHANG J45 SYNC_DATE=03/ 15/ 2013 A
Load Side Voltage and Current Sensing
BTG, ROV T
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47 a6 44 22 21 20 13

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

X29 Al RPORT CURRENT SENSE
PP3V3_S4

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

Reslstorl 0 005 chm

SENSOR NONPROD R R
NC | SNS_Al RPORT

SENSOR NONPROD: Y
0

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

EDP CURRENT: 4.2A SENSOR_NONPRCD: Y

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

1%

20
SENSOR_NONPROD: Y

1%

6

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0 s2 PWR S3

a8 M

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

9 48
17 18 14 13 12
3 25
5 67

ones
3888

71 &

SENSOR_NONPROD: Y

NEARSUS000. AB: WM

J_ égg% I\O\IPROD Y

o0 60 65 47 a5 a4 22 21 20 13 PP3V3_S3

5%
MF-LF 1/16W 402

CRI TI CAL

SENSOR_NONAROD: Y

U5600

. OPA333DCKGA

SENSOR_NONPROD: Y

PLACE_NEAR=US000. H1: 7WM

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

SENSOR_NONPROD: Y

a1 43

1C5631

o
$BR
8361

/gZUF
PLACE_NEAR=U5000. B8: 7MM

GND_SMC AVSS .; 42 45 a5 a7

a1 43

41 42 45 46 a7

NEED KEY FOR THI' S SENSOR

I CMC

SMC_ADC20

SMC_S2_ | SENSE @ @ e

SENSOR_NONPROD: Y
(0]

GND_SMC_AVSS .; 42 45 a5 a7

LCD PANEL CURRENT SENSE

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

LCD BKLT Current Sense
PP3V3_S0

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

52 51 45 48 47 46 45 44 35

| cs602
—— 0, s UFSENSOR_NONPROD: Y

frv

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

GND_SMC_AVSS .; 42 45 a5 a7
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5 4 3

LEFT FIN STACK/ RI GHT FI N STACK

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

Wite Address: 0x98
Read Address: 0x99

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

R5£3770
wynRlBBBERn PP3V3_S0 1 2 PP3V3 SO _CPUTHMSNS R o
53@ M N-RENW BFFES: 2° 1
WSy VoUTAGESs 3V C518 ?:0
402 1 $p - Re8T1'  |'R5872
TMDOP  DDR3 PROXI M TY TEMPERATURE U58)D70 2 X4R,CERV 1%% 50(/?)16
s DDR3THVENS D1_P EMC1414- A- Al A — ;15?2 Z%QLW
PLACE_NEAR=U5870. 2: 5nm DFN
CRI TI CAL 3 PLACEiNEAR=UB870 3 5mn 2{op1 THERM'/ Al 7 CPUTHVENS THM L
............... 806 1 3| pona ALERT* |5, 8 CPUTHVSNS ALERT L
' Pl acement note: . BCBABBMKXH 0. 0022 —: 4 9 1 DA
PLACE @803 ON TOP SI DE NEAR , Sor73d-s NO_XNET_CONNECTI ON=TRUE P2/ D3 SMDATA SMBUS SMC LSO S e ae s
.............. 5 |/ oP3 svoLk | 10 SMBUS SMC 1_SO_SCL 41 44 a8 50
s DDR3THMSNS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP AIRFLOWPROXIM TY TEMPERATURE L o s o o o e e e e e e e a2
CRI TI CAL » CPUTHVENS D2 P PI acenent note '
2 ’ _ PLACE L5870 ON TOP SIDE UNDER CGPU
Bm4 H ch TI (:AL 3 NO_XNET_CONNECT! G\tTRUE o—! L - - - - - - - - - - - - - - -
A C5890 1
1 804 1 0. 0022 ——
BOB4%MXXH cé
SOT732-3 R =
2
o CPUTHVENS D2_N Wite Address: 0x98

Read Address: 0x99

TPOP PCH PROXI M TY TEMPERATURE

----------- PLAGE NEAFELBE78. &

|
Pl acenent note: ,
PLACE 8802 ON TOP SIDE Lo oo
' CLOSE TO BOARD EDGE PI acenent note: !

X29 PROXI M TY

93 93 PP3V3 SO
a3 35

. NEAR=3501: SMM
PUACE S bessoTToM

TVWOP

80 48 44 A1LLHS MBUS SMC 1 SO SDA Al
Bl

80 48 44 41¢Pr) SMBUS SV 1 SO SOL
VRI TE ADDRESS: 0X92
READ ADDRESS: 0X93

PI acenent note: '
PLACE U5823 ON BOTTOM NEAR X29 CONN

PLACE_NEAR=U2800. AC6: 2nmm

1 2

e TBT _THERVD N

l XWB820
SM

Use GND pin Bl on U2800 for N |eg

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

Ther mal

Sensor s

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
<E4LABEL>

2

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON OONTALNED LEREI N | S THE

ERTY_OF APP

R FOSESER AGRERS 6 THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 58 OF 118

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




12 PPSV_SO

Left Fan

192995 % % PP3V3_SO
36 a7 46 45 as 35

a @SNC FAN O_TACH

70 40 PP3V3_S3_FAN CTL

53 52 PP3V3_S0

o O SMC FAN O_CTL

CRI TI CAL

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

5

NC

»n FAN LT _PWM

5%
402

NOSTUFF

(SOOOO

Nex——Q)

51850769

Ri ght Fan

65 63 62 59 58 50 49 37 10 18 _PPBV_SO

71 70 69 66

28
ey
any
sno
363
sno

7 6
4 1
6 4

: _PP3V3_SO

568
spo

5
3
3

2
52 5

) SMC FAN 1_TACH

70 40 PP3V3_S3_FAN CTL

w2920 35 13 925138 35 PP3V3_SO
BRRBEBEREY

a1

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

NexE-0O

7

. FAN _RT_PWM

5%
402

NOSTUFF

66464848

Nex -0

51850769

SYNC VASTER=J15 M.B

SYNC DATE=10/31/ 201

TTTLE

Fan Connectors
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LPC+SPI Connect or
. . . CRI TI CAL
SPI Bus Series Term nation LPOPLUS o YES D
DF4OC_M3SCT)-%5_ 0.4V
SPI_ALT M SO 1 5756 aa 43 42 a1 39 33 35 10 _PP3V42_ G3H 31~ 32
PLACE_NEAR=16100_9: 5nm SPI _ALT _MXSI  » 56 65 63 62 59 58 49 ;} ;g Zg PP5V_SO N~
PLACE_NEAR=J6100} 11: 5mm PLACE_NEAR=16100. 12: 5mm SPI _ALT CLK 5 71 5 ol2 - SPI _ALT M SO oD s 7
PLACE_NEAR=16100. 14:5mm SPI _ALT _CS L s 7 76 71 10 ry—LPC_CLK33M LPCPLUS - 3o o4 - LPC FRAME_L am s
Lporius R ves | Lopus R ves | Lporus R ves | LroeLus m ves 76 73 41 3@y LPC_AD<0> - 6 01% | quip SPIROM USE MB oy w0
IR6128 ['R6127 |'R6126 |'*R6125 1o ol
0, [0} 0 [0} 70 71 41 13¢gry— LPG_AD<2> -— o[ 5 ol - | PMOKRUNL  erun
i[,é"ls'\gv i[,é"ls'\gv i[,é"ls'\gv i[,é"ls'\gv 7 71 o 13¢gryLPC _AD<1> — EEY [ E* e SPI _ALT CLK am s
= = = = = o=
2402 5402 2402 5402 7o a1 5 CEY LPC AD<3> Pl 131 5 o4 - SPI _ALT _CS L am s
7 s [rmy_SPL_ALT_NOSI | 1910 015 | quegp | LPC SERIRQ o an
n > LPGBLUS GO ool | o LPC PYRDUN L e o —
70 71 20 > LPCPLUS_RES - 1ol 5 o]z - | SMC oD e
74z o gy SNC_TDO - 2l oo -_| SMC TCK oD - =
n _TP_SMC TRST L - 23] 5 o424 - SMC RESET L oo @ 42 57 7
» TP_SMC_MDL - 2 g &lzs - | SMCROVBOOT e
7 sz gy SMC TX L - 21 5 e - | SMCRX L oD 4 2 7
29| § o130 - SMC_TMS oo 1 42 7
33 M\ 34
U
PLACE_NEAR=U1100. AJ7:5mm RG6110 R6120
0 33
76 13 SPI_CSO R L 1 2 s« SPI _CSO_ L 1 2 SPIL_MB CS L o
= %/f:sl/g‘év Il,\:é}%?‘é/vPLACEJ"E R=R6125. 2: 5mm 51651039 L C
PLACE_NEAR=U1100. AJ11: 5mm R6%11 405 R63]321 405
7 13 (TR SPl_CK R 1,\/y\/2 s SPI _CLK 1 2 SPIL_MB CK s
M:Sl/g'\év M:SlO/g'\éV PLACE_NEAR=R6[1L26( 2: 5nm
PLACE_NEAR=U1100. AHL: 5mm R6%12 o2 R63]322 45% B
76 13¢B) SPlL_MOSI _R 1W\/2 s SPI _MOSI 1 2 SPI_MB _MOSI
(SPI _I 0<0>) Mfl/g,\é\’ W This termination is Mfl/é’g/ PLACE_NEAR=R6127. 2: 5m|
o wjong fofr dual/quad-10O R63]323 hob - e
78 B CE 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 hos
1BCED SPI _| O<2> 1 2 SPI ROM WP_ L s0
SPI : QUAD | %{E/v%}//v