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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.

SCHEM ML_B, J45

DVvT 8/6/2013

CK
APPD

DESCRI PTI ON OF REVI SI ON

DATE]

[<REV>| <ECN>

( csa) Dat e ( csa) Dat e
Page Contents Sync Page Contents Sync
1 MASTER 51 11/12/ 2012
1 Tabl e of Contents wnsTER 42 SMC Shar ed Support NG 345
z " K 10/ 25/ 2012 52 _ 03/ 15/ 2013
2 BOM Confi guration 115 B 43 SMC Proj ect Support NG 245
3 i " 10/ 31/ 2012 53 - 11/ 26/ 2012
3 BOM Confi guration 15 MB 44 SMBus Connecti ons cHanG 345
7 10731/ 2012 54 - r N 12721/ 2012
4 PD Parts J15 M8 45 Hi gh Side Voltage and Current Sensing CHANG 345
5 12/ 18/ 2012 55 N N 03/ 15/ 2013
5 CPU DM / PEG FDI / RSVD 15 ReFERENCE 46 Load Side Vol tage and Current Sensing NG 345
6 12/ 18/ 2012 56 12/ 21/ 2012
6 CPU d ock/ M sc/ JTAG CFG 115 REFERENCE 47 Debug Sensors NG 245
7 12/ 18/ 2012 58 11/ 26/ 2012
7 CPU DDR3 I nterfaces 115 REFERENCE 48 Ther mal _Sensors cranG sas
8 12/ 18/ 2012 60 10/ 31/ 2012
8 CPU Power 115 REFERENCE 49 Fan Connectors 15 M
9 12/ 18/ 2012 61 10/ 31/ 2012
9 CPU Ground 315 RereRENcE 50 SPI__ROM / LPC+SPI_Conn. 215 ms
10 X 12718/ 2012 62 07/ 30/ 2013
10 CPU Decoupl i ng 15 REFERENGE 51 AUDI O CODEC, ANALOG JcE 245
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 345
12 12/ 18/ 2012 64 07/ 30/ 2013
12 PCH DM / FDI / PM GFX/ PCl 315 ReFERENCE 53 AUDI O SPEAKER AMNP Jce 3as
13 12/ 18/ 2012 65 07/ 30/ 2013
13 PCH PCI - E/ USB 315 ReFERENCE 54 AUDI O JACK Jce 3as
14 12/ 18/ 2012 66 07/ 30/ 2013
14 PCH GPI O M SC/ NCTF 315 ReFERENCE 55 AUDI O JACK TRANSLATORS Jce 3as
15 12/ 18/ 2012 70 10/ 31/ 2012
15 PCH Power 115 REFERENCE 56 DC-In & Battery Connectors 115 e
16 12/ 18/ 2012 71 10/ 31/ 2012
16 PCH G ounds 15 ReFERENCE 57 PBus Supply & Battery Charger 15 M
17 12/ 18/ 2012 72 10/ 31/ 2012
17 PCH DECOUPLI NG 15 REFERENCE 58 CPU VR12.5 VCC Regul ator |IC 315 MB
18 10/ 31/ 2012 73 10/ 31/ 2012
18 CPU & PCH XDP 15 M 59 CPU VR12.5 VCC Power St age 15 M
15 " 12718/ 2012 7 107 31/ 2012
19 Chi pset Support 15 REFERENGE 60 1. 35V DDR3L SUPPLY 15 MB
20 i I 01/ 14/ 2013 75 107 31/ 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 Menpry S3 Support 215 REFERENCE 62 1VO5V PONER SUPPLY 115 e
22 1073172012 77 L " 06713/ 2013
22 DDR3 VREF MARG NI NG 15 M 63 LCD/ KBD Backl i ght Driver CLEAN M8 KePLER
23 10/ 31/ 2012 78 . 10/ 31/ 2012
23 DDR3 SDRAM Bank A (1 OF 2) 115 M 64 M sc Power Supplies 115 e
24 10/ 31/ 2012 80 10/ 31/ 2012
24 DDR3 SDRAM Bank A (2 OF 2) 15 MmB 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 X 10/ 31/ 2012 3 10731/ 2012
27 DDR3 Ter i nati on 115 Mme 68 RI O Connectors 15 M
78 0171472013 100 N 10731/ 2012
28 Thunder bol t Host (1 of 2) 20 RR 69 Power Aliases 15 M
25 017147 2013 102 N " 10/ 31/ 2012
29 Thunder bol t Host (2 of 2) 20 RR 70 Signal Aliases 15 M
30 _ 01/ 14/ 2013 104 N X 10731/ 2012
30 Thunder bol t Mbbi | e Support 20 R 71 Functi onal Test Points 115 MB
32 12/ 18/ 2012 105 10/ 31/ 2012
31 Thunder bol t Connector A 315 RereRENcE 72 NC & No Test 215 ms
33 12/ 18/ 2012 110 .. 12710/ 2012
32 Thunder bol t Connector B 115 REFERENCE 73 PCB Rul e Definitions SioLE 245
34 11716/ 2012 111 - 12710/ 2012
33 DDC Cr ossbar 315 ReFERENCE 74 CPU Constraints sioLE 245
35 10/ 31/ 2012 112 _ 12/ 10/ 2012
34 X29C CONNECTOR 315 M8 75 PCH Constraints 1 sipLe 3as
37 06/ 08/ 2013 113 R 12/ 10/ 2012
35 SSD Connect or CLEAN M.B 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 sioLe 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
46 10/ 31/ 2012 116 N 12/ 10/ 2012
38 USB 3. 0 CONNECTORS 15 M 79 Canera Constraints sipLe sas
48 03/ 15/ 2013 117 A 12/ 10/ 2012
39 KEYBOARD/ TRACKPAD (1 OF 2) NG 245 80 SMC Constraints sioLE 245
29 03/ 15/ 2013 118 " L - " 12/ 10/ 2012
40 KEYBOARD/ TRACKPAD (2 OF 2) cranG sas 81 Proj ect Specific Constraints sioLe sas
50 03/ 15/ 2013
41 sMe cHaNG 345

ALI ASES RESOLVED

Schematic / PCB #' s

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
DRAW NG
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BOM Vari ant s
BOM NUMBER BOM NAMVE BOM OPTI ONS

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

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

639- 4822 PCBA, MLB, BETTER, 8G HYN, J45 BASE_BOMI DEVEL_EOM CPU_GRW BETTER, RAM HYN X_1600_S J45_COMMN ALTERNATE, COVMMON, J45_COMMONL, J45_COVMONZ, J45_PROGPARTS

639. 4823 PCBA, MLB, BETTER, 16G HYN, J45 SASE_BOM DEVEL_BOM GPUGRW BETTER, RAM HYN X 1600 J45_COVMONL CPUMEM S0, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, CPUPEG: X16, S2_PWR: SO

639- 4828 PCBA, MLB, BETTER, 8G ELP, J45 ASE. BOM DEVEL_BOM CPUL ORW BETTER, R ELPI DA 16005 J45_COVIVONZ EDP: YES, LPCPLUS_CONN: YES, LPCPLUS_R: YES, XDP, R O_PWR: 1V5, SPI : DUAL_I O, SSD_PWR_EN: GP| O, CAM_WAKE: NO

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

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

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

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

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

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

639- 4847 PCBA, MLB, BEST, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM ELPI DA_1600 Modul e Parts

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

639- 4853 PCBA, MLB, BEST, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW BEST, RAM M CRON_1600 33754599 1 womin) P 0 2 0 4w avar om oon 00500 CRI T1 CAL CPU_CRW BETTER

639- 4858 PCBA, MLB, CTO, 8G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600_S 33754600 1 oo P B 2 3 47w AvaE o o 00500 CRI T1 CAL CPU_CRW BEST

639- 4859 PCBA, MLB, CTO, 16G HYN, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM HYNI X_1600 33754624 1 w SmiDS P B 2 6 47w AvaE o bon 00500 CRI T1 CAL CPU_CRW CTO

639- 4864 PCBA, MLB, CTO, 8G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600_S 33754542 1 e o LT v a7 @ Sraes PO oo UL100 CRI T1 CAL

639- 4865 PCBA, MLB, CTO, 16G ELP, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM ELPI DA_1600 33851247 1 e ToT TR 40 A0 P G O SIC Foacon U2800 CRI T1 CAL

639- 4870 PCBA, MLB, CTO, 8G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600_S 33851186 1 I b1 5 PO & O 66 205rcoon U3900 ORI T1 CAL

639-4871 PCBA, MLB, CTO, 16G M C, J45 BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600 33350700 1 | C St 20 T oL 1900 o 908 roon U4000 ORI T1 CAL
33350667 16 | C SORAM 4GBI T DORGL 1600 HUVA 78P FBGA CRI TI CAL HYNI X_1600_S
33350624 16 [ic soraM DDR: 1600 512MKe 78FEGA C DI E SAVBUNG CRI TI CAL SAMBUNG_1600_S
333S0703 16 | C SDRAM 4GBI T DDRAL 1600 F DI E RS 78P CRI TI CAL ELPI DA _1600_S
33350660 16 |'C SDRAM 4GBI T DDRAL 1600 VBOA 78P FEGA CRI TI CAL M CRON_1600_S
33350667 32 |'C SDRAM 4GBI T DDRAL 1600 HUVA 78P FEGA CRI TI CAL HYNI X_1600
33350624 32 |ic SDRAM DDRs 1600 512MK8 78FEGA C DI E SAVEUNG CRI TI CAL SAVSUNG_1600
33350703 32 | C SORAM 4GBI T DDRSL 1600 F DIE RS 78P CRI TI CAL ELPI DA_1600
33350660 32 | C SDRAM 4GBI T DDRSL 1600 VBOA 78P FBGA CRI TI CAL M CRON_1600

DRAM SPD Straps
BOM GROUP

RAM HYNI X_1600_S

BOM OPTI ONS
HYNI X_1600_S, RAMCFG3: L, RAMCFG&2: H, RAMCFGL: L, RAMCFQ0: L
SAMSUNG_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: H
ELPI DA _1600_S, RAMCFG3: L, RAMCF®&: H, RAMCFGL: H, RAMCFGO: L
M CRON_1600_S, RAMCFG3: L, RAMCF®&: H, RAMCFGL: H, RAMCFG0: H
HYNI X_1600, RAMCFG3: H, RAMCF®: L, RAMCFGL: L, RAMCFQO: L
SAMSUNG_1600, RAMCFG3: H, RAMCF®2: L, RAMCFGL: L, RAMCFGO0: H

RAM SAMBUNG_1600_S

RAM ELPI DA_1600_S

RAM M CRON_1600_S

RAM HYNI X_1600

RAM SAMSUNG_1600

RAM ELPI DA_1600

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

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON NN TRSTET e SN NI =S R BOH
685- 0067 1 J45 M.B BASE BOM BASE CRI TI CAL BASE_BOM TTILE BO\/I Conf | ur at | on
985- 0045 1 345 M.B DEVEL BOM DEVEL CRI TI CAL DEVEL_BOM g r——
d} Appl e I nc. S_NUM> D
© <E4LABEL>
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ELPI DA 1600, RAMCFG3: H, RAMCFQR2: L, RAMCFGL: H, RAMCFQ0: L =
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Programuabl es - Al |

bui | ds

33550915 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_PSCOC: PROG
SMC
338S1214 1 | C, SMC- B1, 40MHZ/ 50DM PS, SCPL FW 157BGA Us000 CRI TI CAL SMC_PROG: BASE
341S3902 1 | C, SMC- B1, EXT, V2. 12A54, EVT, J45 Us000 CRI TI CAL SMC_PROG EVT
34183741 1 1 C, SMC- A3, SCPL, EXT, VXXXX, PVT, J15 U5000 CRI TI CAL SMC_PROG: PVT
EFI ROM
33550807 1 IC SPI SRL 50MHZ FLASH 64MBI T 8SCP FUSE=1 uU6100 CRI Tl CAL [BOOTROM BLANK: MACRONI
33550812 1 IC SPI SRL 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
34183890 1 C, EFI  ROM V0100) PROTCB- J45 &EVT- J4! U6100 CRI TI CAL BOOTROM_PROG: EVT
341S3929 1 I C, EFl  ROM Vxxxx) DVT- J45 u6100 CRI TI CAL BOOTROM_PROG: DVT

Bar Code Labels / EEEE #' s
PART NUVBER 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 | 197S0480 ALL Epson Alt to NDK
197S0478 | 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 ¢ alt to TOK
107S0232 | 107S0241 ALL oyntec alt to TET
376S1032 | 376S0855 ALL Toshiba alt to Di odes
376S1129 | 376S0855 ALL NP alt to Diodes
376S1089 | 37651128 ALL NP alt to Diodes
138S0681 | 13850638 ALL Taiyo Yuden alt to Samsung
128S0371 | 128S0376 ALL Kemet alt to Sanyo
33380629 | 33350703 ALL Elpida Fdie alt
138S0803 | 13850639 ALL Samsung alt to Mirata
13850843 | 13850674 ALL Samsung alt to Mirata
138S0846 | 13850811 ALL Samsung alt to Mirata
127S0164 | 127S0162 ALL Rohmalt to Vishay
138S0732 | 138S0715 ALL Rohm alt to Vi shay
128S0364 | 12850264 ALL Kemet alt to Sanyo
33380704 | 33350700 ALL ELPIDA to HYNI X U4000
31150649 | 311S0541 ALL ONalt to Toshiba (U203q U7001)

SYNC VASTER=J15 M.B

SYNC DATE=10/31/ 201

TTILE

BOM Confi gurati on
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SHLD-J44-M.B SHLD- J45- CAN- FENCE1- MDP  SHLD- J45- CAN- FENCE2- MDP

J45 POGO PI NS

1
POGO- 2. 30D- 5. 5H SM LOW FORCE

|
- n
092
w

4
POGO- 2. 30D 5. 5H SM LOW FORCE

|
e
L
w

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

—©

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

—©

—©

—©

J45 St AND OFF

860- 1448

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

ZT0490

SMI' G\ND TEST PONTS

91 ZT0492

T ZT104
2.1SM2.OMM CIR 2. 1SM2. OMM CIR 2. 1SM2. OMM CI R
SMT- PAD- NSP sn{r- PAD- NSP sn{r- PAD- NSP

i L

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

SH0436
POGO- 2. 30D-5. 5H- SM LOW FORCE 1

8 7 6 4 3 2 1
ZT0415
08t Franme Hol es
1
© = o ZT0470
ZLQNséo . - SL-1.1X0. gs) 1.4x0. 75
1 j—
SL-2.3X379%2.9X4. 5 = @D 21.91%21
ZT04s4 D - SL- 1. 1X0. Q 1. 4x0. 75
1 j—
SL-1.1X0. 45~ 1. 4x0. 75 = D Zl—QﬂsZZ
j— 1
219%25 . - SL-1. 1xo.<;5)- 1.4x0. 75
1 j—
SL-1.1X0.#5-1. 4x0. 75 = ZTO/(3
— GN\ND 1
- SL-1. 1xo.<zg- 1. 4x0.75
J45 THERVMAL MODULE STANDOFF
860- 1687 860- 1327 860- 1328
5. OCD1:L 851 D- 2. 9H 5. OCD1:L 851 D- 2. 9H STDO:F-14. 50D1. 8H SM STDORF- 4 56P1. 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 | CRI TI CAL BOM OPTI ON
STDOFF- z%l_goagzdf%sﬂ SM 2  STDOFF- 4. 9@2.5'3'3‘3%3 SL- 2. 6X2NP- 2 725-1807 1 | NSULATOR, REAR, M.B, J45 REAR_| NSULATOR| CRITI CAL
1 1 725- 1877 1 I NSULATOR, CPU, J45 CPU_I NSULATOR | CRI TI CAL
= 725-1787 1 I NSULATOR, PCH, J15 PCH_| NSULATOR | CRI TI CAL
OM T_TABLE 806- 6193 2 CAN COVER, nDP CAN_COVERL, caN coverd CRI TI CAL
806-6170 806- 6192 806- 6194 APN 806- 2247 946- 3819 1 D2 M.B DYMAX ADHES! VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
MB E,\BMR%‘;OR%T I5 825- 7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI TI CAL
1 1 1 & -
452 451 806- 9391 1 SHI ELD CAN, USB, J45 SH0450 CRI TI CAL
L SI-Q450 L SI-Q 5 L SI_QM 5 -rl‘:l

SHO 0
SHO0441 SH0461 SH0465
2. 9001510y 1 85H SM 2.90DL. 21 D 1. 35H SM 2. 90'31 M ihsnsm 2 90'31 21D 1. 35H SM 2.90DL 21 D 1. 35H SM 2.90DL. 21 D 1. 35H SM
1 1 1
‘é} ‘#} [ [ SYNC MASTER=J15 M_B SYNC DATE=10/ 31/ 201
= - < = PD Parts
SH0462 SH0463 SHO464 SCH NUM>
<
SH0443 2. 9CDl 21D 1.35H SM 2. 9001 21D 1. 35H SM 2.90D1 21 D 1. 35H SM SHO0466 SHO467 d} Appl e Inc. =
2. 9001 - 35H- SM 2 oo 4 a5k s ] 2.90D1- 21 D-1. 35H SM 2. 90D1. 21 D- 1. 35H SM > A LABEL>
1 L L NOTI CE OF PROPRI ETARY PROPERTY: [
THE | V\FCRNIQ | ON_CONTAI NED HEREI N IS THE <BRA|\O_b
Pl ERTY_OF APPL
R POEEaEMR ACRERS T8 THE FOLLOW NG R —
= = = — I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 4 OF 118
Il NOT TO REPRODUCE CR COPY I T e —
"IV AL oo pEsgveD TN WOHE O PART 4 OF 81




7 6 5 4 3 2 1

—PPVCCI O SO_CPU ¢ 510 15 56
OM T_TABLE OM T_TABLE 1RO531
10k
U0500 U0500 sk
HASWEL L HASWEL L [t
BGA BGA 2402
1 2N_N<0> AB2 oM Rxor SYM 1 OF 12 peg roovp| AHE » CPU_PEG RCOVP 74 70 25 _DP_TBTSNKI( N<O>, C254pDi B_TXN0 SYM 10 OF 12 gpp AUXN| F15 gy DP_| NT_AUXCH C N & 70 74
12 DM _S2N_N<1> AB3IpM _RX1* 747020 _DP_TBTSNKO M. C P<O>q, D25 IppiB_TXPO EDP_AUXP| F14 oo DP_INT_AUXCH C P o7
2 D DM _S2N N<2> * AC3:DM7RX2* PEG_RX0* |5E10 PCl E TBT _D2R N<O>, 28 70 74 7470 20 _DP_TBTSNKO_M._C N<l>‘ A25CDD| B_TXNL EDP_HPDHELY o, DP 1G A HPD L 20
2 O DM _S2N_N<3> - ACI{DM _RX3* PEG_RX1*|5C10 PCl E_TBT_D2R_N<1>, 28 70 74 74 70 26 _DP_TBTSNKO_M._C P<l>‘. B25 |pbi B_TXP1
PEG. Rz pBLO PO E TBT D2R N<2>crm oo 10 1 70 DP_TBISNKO M. C N<2ogm C24]oni 5 1x0e s e Txopou DP_INT M. C N<O> 4101
12 DM _S2N P<0> ABL [pm _RX0 PEG_RX3* |5E9 PCI E TBT D2R N<3>/m 2 70 7 77020 DP TBTSNKO M. C P<2>g,  D241pp B TXP2 o EDP_TXNLAL2 DP INT M. C N<1> o074
. % ggm ﬁiii ﬁ3 oM _RX1 PEG_RX4* [5D9 TP_PEG D2RN<4> 7o 7470 20 _DP_TBTSNKO_M._C N<3>, A244DDi B_TXN3 - DP_INT_M._C P<O> 4 1
» DM _RX2 PEG RX5* jB9 TP_PEG D2RN<5> 7 a0 20 DP_TBTSNKO M. C P<3>q, B24IppiB_TXP3 4] - B12 DP INT M. C P<l>
o DM _S2N P<3> 5 ARIpv_Rx3 PEG_RX6* L5 TP_PEG D2RN<6> o § EDP_TXPL{ B12 g  DP INT M C P<1> o0
PEG RXT* k2 e TP PEG D2RN<7> ~—mv0 747020 _DP_TBTSNK1I_M._C N<O> C21ppl ¢_TXNO &
12 DM _N2S N<0O> AF24DM _TX0* 3 PEG _Rx8* )M - TP_PEG D2RN<8> am 7470 20 _DP_TBTSNK1 _M._C P<O>. D21 |pbi ¢_TXPO E
12 N2S_ N<1> AF4]DM _TX1* PEG RX9* [5L4 TP > 70 74 70 28 T N<1>, A214DDI C_TXNL z
12 DM _N2S N<2> e AGA]DM _Tx2* PEG_RX10* |yM2 TP _PEG D2RN<10> 70 7470 26 _DP_TBTSNK1 M. C P<l>' B21 7 ppy ¢ TXPL %
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s D DO<3 -— SB_DQB4 SB Mao|_BA30 MEM B_A<0> 25 26 27
26 25 B MEM B_DQ<35> o= V15 |sB DCBS |
M B > AY16 |ap | SB?W%@ 25 26 27
2 25y VEM B _DOS36> gy A SB_DQB6
sB_maz| AY30 MEM B A<2> 25 26 27
2 25y VEM B DQ<37> o= V16 SB_DCe7 | AYSYD gy NVEM D A<e> - roomy
- SB_MA3|_AV30 M B_A<3> 25 26 27
26 25 (B MEM B_DQ<38> o= Y15 |SB D8 >
20 25y MEM B_DO<39> e—p ~UL5 [s8 DCBo SB_Mpaa[ AVE2 MEM B_A<4> 25 20 27
12 |sg | SB_Mas| AYS2 MEM B_A<5> 25 26 27
26 25y VEM B DQ<40> = "U12 |SB DQt0
26 25 MEM B 41> AY12 |sp_pott SB_Mp6[ ATS0 MEM B_A<6> 25 26 27
26 25 MEM B 42> BA10 |sg_pou2 SB_MA7|_AV32 MEM B_A<7> 25 26 27
2625 MVEM B 43> AUL0 |sp pos3 SB_Mag| BAS2 MEM B_A<8> 25 20 27
- SB_MA9| AU32 MEM B A<9> 25 26 27
20 25q@y-VEM B_DQ<44> o= V12 |s8 D14 | s
26 25 CEDS MVEM B_DQ<45> BAL2 |sp_pous SB_MA10 MEM B_A<10> 25 26 27
26 25CB MEM B _DQ<46> AY10 |sg_pose SB_Ma11| AY35 MEM B_A<11> 25 26 27
20 25y MEM B_DO<47> o—p A0 |s8 D17 SB_MAL2| AVBS MEM B_A<12> 25 20 27
20 sy VEM B DOQ<48> o—t B [sB D018 SB_MA13| AU20 MEM B A<13> 25 26 27
20 25y VEM B DO<49> o—t_ B8 S8 DM SB_MAL4{ AVBE M B _A<14> 25 26 27
26 25 (D VEM B_DQ<50> AV6 |sB pas0 SB,MM?;% 25 26 27
26 25 B MEM B_DQ<51> e 56 |sB D51
2 25 MEM B 52> AV8 |sg_pos2 SB_DQSNO|yARS2 MEM B N<0> 25 26 77
NVEM B 53> AYS |sg | SB_DQSN1{yAU46 VEM B N<1> 25 26 77
ooy NEM B DOB3> oy AY s DG5S BD48 VEM B N<2>
26 25 (B MEM B_DQ<54> o= 5 |SB D54 SB_DQSN2 25 26 77
26 25 Cay—VEM B DQ<55> e ~Y0 |SB_DCB5 SB_DQSN3[BD43 MEM B N<3> 25 20 77
26 25 gy VEM B _DO<56> o—s_ /2 |s8 D6 SB_DQSN4[, A6 MVEM B N<4> 25 26 77
20 25 gy VEM B DO<57> o—t_ B [sB D57 SB_DQSN5[,AWL0 MEM B N<5> 25 20 77
20 25 gy VEM B_DQ<58> oKL |SB D058 SB_DQSN6 (A8 MVEM B N<6> 25 26 77
20 25y VEM B DO<59> o=t <4 |sB D059 SB_DQSN7|;AL2 MEM B N<7> 25 26 77
20 25y VEM B DO<60> o—a_ "M |s8 DCB0 RevDL72[ BESE o e
26 25 (D MEM B_DQ<61> ——
26 ;E MEM B DQ<62> AK2 2:*%; SB_DQso| AD53 MEM B P<0> 25 26 77
&> MVEM B DO<63> — A3 |58 SB_DQS1{ AV46 VEM B P<1> 25 26 77
o 58_Dp3 SB_DQs2| BE48 VEM B P<2> 25 26 77
sB_DQss| BE43 NEM B P<3> 25 26 77
SB_DQs4| AWLS MEM B P<4> 25 26 77
SB_DQss| AWL2 MEM B P<5> 25 26 77
SB_DQse| AV6 MEM B P<6> 25 26 77
SB_DQs7| AL3 MEM B P<7> 25 26 77
RSVD173| BD38 o\~
RSVD174L39X NC
RSVDL75[ BE39 o o
RSVD176[ BE37 o o
RsvDL77| BE37 o
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o =
RevDL80| BE37 o
RsvD181| BD37 o o

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77

77
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2 1

OM T_TABLE

vcc

FC_D5|
FC_D3

PPVCC SO_CPU_ ¢ 5 10 46 50 60 71

F27

F31

F42

Connections woul d be required

for 2014 CPU support.
TP_CPU FC VCCST

TP_CPU FC VCCST_ PWRGD

NCX#RSVDGA w500
NCx—Zrevmes  PASEREL
& 331 |rsvos7 SYM5 OF 12
PP1V35_S3RS0_CPUDDR OM T_TABLE
AR29
AR31
AR33
AT13
AT19
AT23
AT27
AT32
AT36
AV37
A2
AR5
ANR9
AWB3
Av1g
BB21
BB22 | | VDDQ
BB26
BB27
BB30
BB31
BB34
BB36
BD22
BD26
BD30
BD33
BE18
BE22
BE26
BE30
71 69 59 46 10 8 6 BE33
NC x—AN81 [RsvDes
RO L6 lvce L6
PLACE_NEAR=U0500. C50: 50. 8nm 100 M6 |voc_ ve
17 16W AN22 [RSVDE9
NOTE: Aliases not used on CPU supply outputs PLACE_SI DE=BOTTOM V05 NCx-2ANL8 |RsvD70
to avoi d any extraneous connections. + 50 ccom—CPU_VOCSENSE_P -l 50 |voc_sense
se 18 06 s  PPVCClI O SO_CPU NC %A |rsvD71
Max | oad: 300mA RECK, W BTHEC: 2 im - 551 |voa o out
: s _PPVCOVP SO CPl.rl'm NCx—FLIFC F17
RO800! 1R0802 Max | oad: 300mA @EEEE&_ WEFES:% m - AK6 |voovp_ouT
AGE=T. V il
75 110 NC x—2N83 [RsvD72
17 1860 1756w V8 [RsvD73
M- LE MF- LF
402, RO810 2402 312 |RsvD79( VSS)
s 50 oy CPU_VI DALERT L 1,\;‘3\/2 | NG AR49 [RsvD74
M CPU VIDALERT RL o | 353)vipaerT
RO811 Mios" CPU VI DSCLK_R - 352 \i DSALK
7 50 qom—CPU_VI DSCLK 1 2 | CPU_VI DSOUT_R -— 350 |vi psout
5%
aew RO812 R0802.2: PLACE_NEAR=U0500. J50: 2. 54mm B51 |vss Bs1
402 H =1 : -
+ sy CPU_VI DSOUT LAPA 2 Fo800. 5. PLACE NEAR_FOS10. 1. 2. 24T CPU_PVR_DEBUG - E19 Py DEBUG
@ AN o - o E52 |yss_Es2
Lrsw TP_CPU RSVD TP75 V49 |rsvD75
105 TP _CPU RSVD TP76 U9 [rsvore
TP_CPU | VR ERROR AMI9 || VR_ERROR
TP_CPU RSVD TP78 W9 |rsvD78
V50 |vss v50( RSVD)
AN49 |vSS_AN49( RSVD)
AJ49 |vss_AJ49( RSVD)
AGB0 |vss_AG50( RSVD)
AK49 |vsS_AK49( RSVD)
AJ50 |vss_AJ50( RSVD)
AP49 |vsS_AP49( RSVD)
ABS50 |vss_AB50( RSVD)
APS50 |vss_AP50( RSVD)
AD50 |vss_AD50( RSVD)
AMBO |vsS_AMBO( RSVD)
= A36
A38
A39
P42
43
ool ~olo]olN|lmln]l o ols|lo|s|lo|mlol ool Ol Nf M| ] ©f o Ol m| | | ©f o N~Noolo|lol N mf | Of ~NlololofaNlm] S| w| o ~NlololofaN|fml o~ w| © o~ w|lolol~ w| o O~ © N~loofHlof st~ Hf N | © ol A4S
2|2 2|2 2 2T F 2 F|F S35 5]5] 3533333333333 Q2| 222 2222|2223 3| 3| 333 22| 2|2 22 2| 2| 225 2(2|2|2| 2| 2| 2| 2| 2| 2| 2| 2| 3| &) & 2| 2| 8| 2 & F| 3| 3|3 3|3[3]8| 2[ 2 S| Q|22 Q28| 8| 8 8| 8| 3| 3| B[ 3 ~a6] | vee
g A48
> AA46
AA4T
AAB
AA9
o- ©
O%a oL
52158
8 s
$ 3
8
| OO~ BLD o~ | © |~ | o] |~ | ©| 0| ®| ©| ~ ojlNM| v~ Oo|O|dlmF|Iwfol~olofN| S| Olo|lofoOfdH|N|m|T|w|o ojlN|o| v~ o|lolofdlNM SO~ OldN M| SIWONNOfDO|dlNIM SOOI OfHl M|l O| N
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OM T_TABLE OM T_TABLE
A1 U0500 A48 AT40 U0500
AL HASVEL L AJ51 AT42 HASVEL L
AL9 BGA AJ54 AT43 BGA
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12
226 GROUND AKS AT46 GROUND
A30 AK50 AT47
A33 AK7 AT49
A37 AK9 ATS
A40 AL1 AT50
Ad4 AL4 AT51
AAL AL48 AT52
AA2 ALS ATS3
AA3 AL7 AT54
AM AVB AT6
AA48 AVB1 AT8
AA5 AVB2 AT9
AAT AVB3 AUL3
ABS AVB4 AUL8
AB51 AP AU22
AB52 ANL AU25
AB53 AN2 AU29
AB54 AN3 AU33
AB7 AN4 AU37
AB9 AN48 AU42
ACA8 AN AU
ACS ANS0 AU9
AC50 AN? AVL
AC? AP51 AV13
AD48 AP54 Av18
AD51 AP7 AV2
AD54 ARL2 AV22 vss|
AD7 ARL4 AV25
AD9 ARL6 AV29
AEL AR18 AV3
AE2 AR20 AV33
AE3 AR24 AV4
AE4 AR26 AV42
AE48 AR48 AV5
AES AR5 AV50
AE50 AR50 AV9
AE7 AR7 AWL3
AF5 ARS8 AWL8
AF6 AR9 AVB7
AF7 AT1 AWM2
AGA8 AT10 A3
AGE AT12 AWMS5
AG51 AT15 AWM6
AGE2 AT16 AWM7
AG53 AT18 AWM9
AGE4 AT20 AV
AGT AT22 AVE0
AD AT25 AV51
AHL AT26 AVB4
AH2 AT29 AV®
AH3 AT33 AY13
AH4 AT35 AY22
AH48 AT37 AY25
AH5 AT39 AY29
AH50 AT4 AY33
AH? AY37
AY42
NI < < ol o o
olmwlololmI ol F|ofo| <o meEI\ m’\w’\mwONﬁ‘ @ 1 N P meSEQI\w’\wH @ ol < @ | Of oN| < ool 3 E%@w olo EEE BE E ™) EE (=]
| | 0| | 8| 3| B| | | 3| 8| 8 EE R B R Q12|29 Ll 35|22 L] L| L 5 2| 5| & 2| &| €| 8| £ | £ &| 2| B[ &| S HEEEE] s HEHEEESE <<LE-! 3|2 @f @ mL | o] 8| 8 ] 8
— 5688 T g
: PE88 g 3
- = = | 2
N 0 O ©
S EL 8 8
w N <8 %}\
2 Oj - 88-¢
<o b > >
i Lﬂ%é >
[ 8 s
=R
g
ONLOCDNLDB (")LDCDH(")LDCDBON 8QELDHLDBHSQLDHLDSSQENLDOMLDCDHMLDCD :EE’:NLDOU)I\ o|g|o| v :‘EENLDOMNO#G’) :23:2OHNwmmgg}gcwmagmmgﬂ)gggﬁcwm&ﬂmLD
glolo| o8 S a| 3 8| 8|18 3| 3| 3| 3| =| 8| 8| a| 8| &l 8| 8] 2| &| | & df | & &) & | &) & o) & & 2| 22| 22| 3T @) o|o|o| S| 88|88\ 3|3\ 3|87\ 8| 8| 8| 8| 8| 8| 8| B &1 &f &| | | | | | & & ) & ) | ) B B 5| 2 | B8 [ B R 4 i Rl v v v Rl o1 R S
[1] Jia] gia) ] ] ) [1] Jia] gia] ea] i) i) g [2] go) |ofofm| o] 7] [a] ea) e jea) ea) ea) e ea) ea) e el aa) e yea) ea) e geaj aa) e
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960
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8 7 6

CPU VCORE Decoupl i ng
i edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1luF 0402 (under CPU)

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

PLACEMENT_NOTE ( C1000- C1019) :

oo w000 PPVCC SO_CPU Pl ace on bottom side of U0500
1 C1000 |t ClOOl 1 C1002 1 C1003 |t C1004 1 C1005 ([ Cl006 |t C1007 1C1008 (+Cl1009 ([+C1010 |+C1011 [+ C1012 (:Cl013 |+Cl014 |:Cl015 |+ Cl1016 |[:Cl017 |(:+Cl018 |:1Cl019
TUF L TUF L TUF L TUF L TUF L TUF L TU L TUF L TUF L TUF L TUF L TUF L TUF L TUF L TUF L TUF L TUF L TUF 1U
10% — 10% —_1 1 % — 10% — 10% - 19% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% 10%
2 10V 2 10V 2 8 2 18V 2 10V 2 2 lSV 2 10V 2 10V 2 lSV 2 lSV 2 lSV 2 18V 2 18V 2 lSV 2 18v 2 18V 2 18V 2 lSV 2 10V D
D 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 555cE 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM 352 5EM S350 5EM
NO STUFF  pnO S 1
PAREERF NOTE (CL020- CT03) T CAPs for Acoustic control (CLO9A-CLO2D) =
Pl ace near UO500 on bottom side NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF  NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
|- c1020 _[_01021 11922 |1 1023 [: crgoa [: 1008 [: c19oC |: C109D [ C109E [: c100F |: c101A | 1018 |+ croac [ c101p [ cloie [: cloiF [ c192A [ 1028 [: c102C | clo2D
%0% %0% %0% %0% %0% %0% %0% %U% %U% %0% 50% %0% 0% 0% 0%
2 2
Thr e T e [ Tlor o T b T [ o [l [ b Tl [ b [ [ e [oipors | b [ b | e T o
NO STUFF TUFF 1
PLA(:ENENT_ngTl:5 (Uc1024-'\91(§1 F:F =
Pl ace near inductors on bottom si cll\leo. STUFF NO STUFE NO STUFF NO STUFF  NO STUFF NO STUFF  NO STUFE  NO STUFF  NO STUFF ~ NO STUFF  NO STUFF  NO STUFF  NO STUFF NO STUFF  NO STUFF  NO STUFF NO STUFF -
CRITICAL | CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL
C1024 1 C1025 1 C1026 1 (2:(.‘)1.&27 1 C1028 1 (2:(.‘)1.&29 1 C1030 1 (2:1031 1C1032 |t C1033 1 C1034 1 C1035 1 C1036 1 C1037 1 C1038 1 C1039 1 C1040 1 C1041 1C1042 [+ Cl043 |t C1044 C1045
20% : 2 : 20 pu— 20% :: 20 ju— 20% :— 20° ju— 209/nUF pu— gﬂg/nUF :: 20 : 20 : 20 : 20 -1 20% : 20 : 20 : 20 : 20 pu— gOO%UF pu— gO%U — gﬂ% 20%
—IZ a4V 2 4V 2 a4V 2 a4V 2 4V 2 a4V 2 2 a4V 2 4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 a4V 2 4V 2 4V 2 a4V 2 4V 2 4V 2 a4V
X5R- CERM X5R: CERM X5R: CERM X5R- CERM X5R: CERM X5R- CERM )GR- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R: CERM X5R:- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
0402-2 0402 0402 0402-2 0402 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402 0402 0402-2 0402 0402-2 0402-2 0402 0402-2
PLACEMENT_NOTE ( C1046- C1067) :
Pl ace near inductors on bottom side. =
CRITICAL | CRITICAL CRI Tl CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL| CRITICAL
C1046 C1047 1 C1048 C1049 1 C1050 1C1051 ([ Cl052 |:Cl053 |1 Cl054 |1Cl055 |1Cl056 (:Cl057 |1Cl058 |1:Cl1059 [:Cl1060 C1061 1C1062 ([:Cl063 |1 Cl064 |+Cl06 1 C1066 |t Cl067
0 L 20UF 20UF ) 20UF ~ L ZoUF 20UF © LZouF L Z20UF T L ZouUF 20U0F L 20UF  L20UF = —L 20UF L J0uF ~ L 20UF = L3ZoUF 20 —L 20UF 20UF
C ‘F %"v/“ A 2 %v T, T %"v/“ T, T, 3 T, 3" T, 3" T, 30 T, 30 —I' v T, 3 T, 3 T, 3" %"v/“ T, 30 T, 3 v Ay v T, i C
X5R- CERM X5R- CERM R- CERM X5R- CERM X5R- CERM 2 X5R. CERM 2 X5R. CERM 2 X5R- CERM 2 X5R- CERM 2 X5R. CERM 2 X5R. CERM 2 X8R 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R- CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CERM 2 X5R. CER 2 X5R. CERM 2 X5R. CERM
0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
PLACEMENT_NOTE ( C1068- C1076: CAPs for Acoustic control (CLO2E- CL03F) =
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 | CRI Tl CAL _EClOZE_E ClOZF_E C103A_E c1 _E _E 1 D_E 1 EJi 103F
L*C1068 .[*C1069 .[*Cl1070 .|*Cl0O071 ,|*Cl1072 .*Cl1073 .*Cl074 .|*Cl075 .|*Cl1076 .*Cl077 20UF 08:38 931923(: S 03 S 03 gotﬁl):3
2i0UF ~ “L-2ioUF~ =L2ioUr~ =“L2iour “L2ioUF" “L2ioUF~ -=L-2ioUF “L-J2i0UF~ “L-2i0UF =L 2i0UF S0% zo% zo% zu% 0% 20% 20% S0%
20% T, 3°% T, 3°% T, 3%% T, 3%% ], 20 . 2on A Wi 28, 20% 2 Wecern |2 Br cerRv |2 Sl cerRM |2 Slr.cerm |2 %R ceru SR CERM >6R cerv |2 %R cerm
2 BV T, 2 B T, 2 BpY. T, 2 BpY. T, 2 BpY. T, 2 By TaNT 2 By 2 BV T, 2 By TaNT 2 By TaNT 0402-2 0402- 0402- 0402-2 0402-2 0402- 0402-2 0402-2
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S )\ ¢
1 -

CPU VDDQ Decoupl i ng
Intel reconmmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I npl enentation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402

PLACEMENT_NOTE ( C1080- C1089) :
o 65 2155 _PP1V35 S3RSO_CPUDDR Pl ace on bottom side of UDBOO

LClOSO 1C1081 [+ Cl082 (:+Cl1083 | C 084 iClOSS 1 C1086 C1087 1 C1088 [+ C1089
y — 1uF — 1F = 1UF =— 1y — 1 y — 1uF 1UF

—F ié\z CERM 2 ié\z CERM 2 ié\z CERM 2 ié\z CERM 2 ié\z CERM 2 ié\é CERM 2 ié\z CERM —F ié\z CERM 2 ié\z CERM —F ié\z CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402

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

1C1090 |:Cl091 |+ C1092 1C1093 [+ C1l094 (:Cl095 |2
10UF —— 10UF — 10 —— 10UF —— 10UF —— 10UF —— 10UF 10UF
A o v T o S o o o e
2 X6s. CERM 2 X6s. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM 2 X6S. CERM
0603 0603 0603 0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1098- C1099): J;
_—
CRI TI CAL CRI TI CAL
.[*C1098 .[*C1099
:ZB%OUF- 6 MOHM 330UF- 6 MOHM
2
F_ - BT coveo %?ng L1 coveo

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

CPU VCCI O Decoupl i ng

A Intel recommendation: 2x 0.0l1uF 0402 (1 near CPU, 1 near SVID pull-ups)
Appl e | npl ementation: 2x 0.01uF 0402 (second cap is on CPU VR page) SYNC VASTER=J15 REFERENCE SYNC DATE=12/ 18/ 201
mia -
w1002 _PPVOCI O SO_CPU CPU Decoupl ing
T
1 €1079 C‘S Appl e I nc. | <SCH_NUM>| D
nlE ° <E4LABEL>
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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

Del i very Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5.
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NOTE: | ntel decoupling recomendati ons from Shark Bay Mbile Pl atform Power
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OM T_TABLE SATA Port assignments:
10 y—SYSCLK CLK32K RTC g B Irroa LYUN%(ZIﬁgom SATA_RxNo| BB NC SATA A D2RN 7215
B4 BE8 NC SATA A D2RP .
NCx—22 |RTCX2 SATA_RXPO, - 72 75
MBI LE SATA X0 ATE NG SATA A RoD ON s Primary HDD/ SSD ( SATA only)
¢ PCH SRTCRST L BS |sRTcRsT (1 ok 11) saTA TxPo| A8 NG SATA A_R2D CP oD
wu POH ORICRST L~~~ 4
BC10
1 PCH | NTRUDER L A8 || NTRUDER* SATA_RXNL e—NC SATA B D2RN am e s
-——————%—( SATA_Rxp1| BE1O TA B D2RP 72 75
e PCHINTVRVEN L 5 GIO i NvRvEN E SATA_ TxNi| AV10 NC _SATA B R2D CN o Secondary HDD/ SSD ( SATA only)
RTC RESET L ) f—— SATA_ TxpL[ A0 0T NC SATA B R2D CP oD
o RICRESET L o 9
SATA_RxNz| BB9 NC SATA ODD D2RN 72
; B25 SATA_Rxp2| B9 NC SATA_ODD_D2RP 72 )
woqmHPABIT OK R1110 33 Wiy L LR e roaBak SATA_Txne| AYLS NC_SATA_ODD_R2D CN v Reserved: ODD
e B25: 1. A3 DD
7 52 qom—HDA_SYNC R1111 33 2 1 HDA SYNC R 222 |ipa sync (1 PD- boot ) SATA_TXP2 » NC SATA R2D CP ”
PLACE_NEAR=UI100. 25 1. 270m SATA_RXng| BCL2 NC SATA D D2RN 72
1 _PCH SPKR @=—"110 ISPKR (1 PD- PLTRST#) < SATA_Rxp3| BEL2 NC SATA D D2RP 7 U d
g SATA Txng| ARL3 NC SATA D R2D CN 72 nuse
7 52 HDA _RST_L R1112 33 24 T R @4 JHpA_RsT* < SATA TxP[ AT1S 5 NC SATADRDCP -
PCACE NEAR=UT100. T24: 1. 27mm 2 BD13 .
L22 SATA_RXN4/ PERNL E_ENET N PCl e:
Tie2 M‘w:ﬁigg 2: gg; < SATA_RxP4/ PERP1| BB13 TP_PCI E_ ENET_D2RP Reserved: Ethernet
” NG HDA SDI N2 &2 N, () SATA_TxN4/ PETNL| AVLS TP_PCI E ENET_R2D CN (if not conbo w SD Card) PP1V5_S0 137 19 15 17 19 52 04 00 00
B2 R e o e
e s SE——— \_
SATA_RXNs/ PERN2| BCL4 - NC SATA F_D2RN 72 R1130"
e 5 qaom_HDA_SDOUT R1113 33 , 2 .. HDA SDOUT R A24 |pa SDO (1 PD- boot) SATA RXPs/ PERP2| BELY o, NG SATA F_D2RP ” Unused 7.5K
PLACE_NEAR=UI100. 20%: 1. 27mm . SATA_TXNs/ PETN2| AP15 NC SATA F_R2D CN 7 S 1%
_PPVRTC GBH  w:ususes 01 gy DP_TBT SEL BT |HORRPPEFED SATA TXPs/PETP2[ ARIS o NC SATAF RRD CP . vz
1 (o _ENET_NMEDI A SENSE RDIV g 2 lipn pook RST/ Gl 13 5 st
SATA | AY5 s PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102* 'R1103 AB3
1| 20K OK no g XDEPCH TG " pmae Toc (1PD) saTALED [AP3_y  PCH SATALED L "
Rlé%%% 1R,\J/|-101 1/ 200 250w s XDP_PCH_T!| ADL |37AG TMS (1 PU)
9% 9 201, 5201 AE2 SATAOGP/ GPI cp1| AT XDP_DCO_DP_AUXCH 1 SOL_L 18
Y 2§¥V %50‘” 7 10 ry—XDP_PCH TDI - ITAGTDL (1PY 9| sareeng,ono[ A2 XDP_DC1_SATARDRVR_EN o
201, 2201 E$ ISECRSTRLL 17 7 18 qom—XDP_PCH TDO o ADB |31aAG TDO £ (TPUPE L ] 1 e— 1=
RUDE 1w < - 5 o
PCH | NTVRVEN L, 7 ra SATA_I REF
RTC_RESET L ., NCX-e{1res B2
NCx A6 TP22 TP9 o2 NC
Cl11021: 1C1103 NCx——TP20 Pe NC
1UF - L 10F
b gz 2 gg OM T_TABLE
7 7
763 PCl E_CLK100M SSD_N Y43 [ kouT_Pci E_NO UL100 cLKoUT_PEG A N AB35 PCl E_CL K100M ENETN 7
o= @ _PCIE_CLKI00M SSD P e Slakarraer  LYPANT  Ganpec afAB% g NC POIE CLKIOOM ENETP . NOTE: ENET pair only used if SD Card Reader is USB3.
= 3 11 SSD_CLKREQ L ABL |pCl ECLKRQU*/ GPI O73 (ng:BGA) PEG A CLKRQ/ GPl 17| AF6 ENET_CLKREQ L 7
11
73 NC PCl E CLK100M ENETSDN AAA4 |0 KOUT_PCI E_NL CLKOUT PEG B N|_Y39 NC PCl E CLK100M PEGBN 72
- copNC_PCLE_CLK100M ENETSDP A2 | KouT POl E_P1L CLKOUT PEG 5 Pl Y38 NC PCI E_CLK100M PEGBP 7
18 11 XDP_DD2_ENETSD CLKREQ L AF1 |pci ECLKRQL*/ GPI O18 PEG B_CLKRQ'/ GPI 066|_%4 PCH PEGCLK L_GPI O56 1
1o 20 PCl E_CLK100M AP_N ABA3 | kout PCIE_N2 QLKOUT DM N AF39 DM _CLK100M CPU_N o
78 3 (OO} PCl E_CLK100M AP_P - AB45 |cLkouT_PCI E_P2 CLKOUT DM _p| AF40 > DM _CLK100M CPU P o ¢
1 XDP_DD3_AP_CLKREQ L AF3 |pal ECLKRQR* / GPI CRO/ SM * Qkout Dp N_AJ40 CPU CLK135M DPLLSS N .
o PCI E_CLK100M CANERA N A3 | kUt Pl E N arour op FLAY g CPU CLKISSMDPLLSS P monye v
AD45 T |
e @m—PCLE_CLKIOOM CAMERA P o, AD4S | kout POl E_P3 LKoUT DPNs. N AFSS CPU CLK135M DPLLREE N o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. % 1 CAMERA CLKREQ L T3 |pal ECLKRQB*/ GPI 25 cLkouT_DPNs Pl AFS6 g CPU CLKI3SM DPLLREF P oo ] ]
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
while PCH attached PCle devices use the other set. - _NC PCI E_CLK100M GPUN 23 lakout_Pai E_Na CLKIN_DM _N_AY24 s PCLE CLK100M PCH N R1196 10K . L vt troow 20T
If 2 or less devices are attached to PEG the 2 PCl E Ki00M P AF45 | KOUT PCIE P4 " 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 . °
o TBT_CLKREQ L PO ECLKRQI*/ GPI 026 8 Lk NG, N AR PCH CLKI N_GNDN RI171 10K 1,ypn2
NC_PCl E_CLK100M PE5N AEA4 |oi kauT Pl E NS d CLKI N D P AT PCH CLKIN GNP RLLZD IDK e e
. 5
AE42 T |
= NG PO E CLKIOOM PESP CLKQUT_PCI E_PS CLKi N_DOTo6_N H33 . PCH CLK96M DOT N R1192 10K 1 2 _
1 PCH CLKI L_GPl A4 AR2 POl BGHKERE 571 014 CLKI N_DOT96_P| B3 o 7e PCH CLKO6M DOT_P RI1II91 10K 1’\/\/\/_51’7—171'0W_WF—ZO‘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 POE CLKIOOMSW o, ABS9 jakouT_POIE_PS aKinsata P BS o . PCH CLKIOOM SATA P RIT93 10K 1,2 2% 7200 W7 207§ e PG G KIOOM SATA P RITO3 10K 1 \Anj2 o0 120w W 20173
701 PEG CLKREQ L AF4 |pCl ECLKRQE* / GPI 045 F4s5
REFCLK14I N 76 P! 14P: F 10K 1 2 |
72 PClE_CLK TBT AJ44 |0 KOUT_PCl E_N7 CLKIN33MZLOoPBACK| D17 o, PCH CLKSSMPCIIN ~~  Amuww L
70 20 ooy PCLE_CLK100M TBT_P 2 ]akar pae pr = R13%072
v3 . XTAL25_| N_AM3 - SYSCLK _CLK25M SB R 1 2 SYSCLK CLK25M SB 19 75
n -BCH CLK L GRLONg P8 BO-ERs ™ o6 XTAL25_ouT| AL44 "\~ 1.5V -> 1.1V M:ﬁ fgw“ —
R1173* f
Eggﬁ gous 12 2020 170 00 (1 PD- PYWRCK) CLKOUTFLEXO! GPI Co4] 40 NC PCH GPI 064 CLKOUTFLEXO .. 1K 402
BREEUnnaas - NC | TPXDP_CLK100MN AHA3 |0 KOUT_| TPXDP_N (1 PD- PVUROK) CLKOUTFLEX/ GPI CB5|_F38 NC _PCH_GPI 065_CLKOUTFLEX1 1/ 200
R1177 4.7K 1 5 PCH SPKR . nr o NC | TPXDP_CLKIO0OMP o AMS lqkouT_ITPXDP_P (1 PD-PWROK) CLKQUTFLEX2/ GPI 066| P36 NC _PCH GPI 066_CLKOUTFLEX2 -, 201,
R1176 10K 1%2 5% 1720W M 201 pp TBT SEL e (1 PD-PWROK) CLKOUTFLEX3/ GPI 067|_F39 NC PCH GPI 067 _CLKOUTFLEX3 ,
7. 7K 5 5% I720W W 20T . PP1V5_S0 1312 13 15 17 19 52 64 66 68 £
R1178 L 5% 17 20W MF 20T PCH_SATALED L | CLK_I REF|_ AM45 ¢
R1134 10K 1 2 DP_AUX( | L 76 10 LP K33M R D44 |0l KOUT_33MHZO (| PD- PWROK)
10K LAANZ bu° kil o XDP DCL SATARDRVR EN__ ., s 76 190 LPC CLK33M LPCPLUS R E44 |0 koUT_33MHZL (1 PD- PWROK) TP1ol ADBY
R1143 10K 1 R SSD CLKREO L o 7> _NC PCl CLK33M QUT2 B42 |0 KQUT_33MZ2 (1 PD- PWROK) Tplsﬂxg,\,c R1190
R1142 10K 1/\/\/\/2 5% 1T720W W 20T yob pop ENETSD CLKREO L » _NC PCl _CLK33M QUT3 FAL |oLKQUT_33MHZ3 (| PD- PUROK) > ER PP1V5_S0 1 12 1315 17 19 52 64 65 68
RIT 0 10K 1m2 50 17 Z0W M-_Z'ln%lap CLKREO L 1:3:5 o @mPCH CLK3SMPAOQUT o, A0 OUT ge ™0 |cikouT_33Mz4 (I PD- PURK) DI FFCLK_BI ASREF| A4 PCH DI FECLK _BI ASREF 2 A'AN 1
R1144 10K 1 2 5% I720W M- 20T CAVERA CLKREQ L 1 PLACE_NEAR=ULL00. ANA4: 2. 54mm LG, SYNG VAGTER=D 15 RET ERENCE SYNC DATE=12/ 18/ 201
RH147 01 ool O o o PCH RTC/ HDA/ JTAG SATA/ CLK
R1147 10K 2 O% 1720w 291 pcH QLK L_GPl 44 n
R1114 10K - L O% T720W M 201 pEG OLKREQ L b o semnen sk
RTTTE Tok VWM Troow——or— KRO? LGPl ol d} Appl e | nc SCH_NUM>
%%ﬁg 10K 1,np2 ENET_CLKREQ L o S -
10K °© GClL
AN Trzow PCH PECGCLK L GPIBE NOTI CE OF PROPRI ETARY PROPERTY:
R1179 1OK 1/\/\/\/2 ENEr 'VED' A SEI\ISE RD| V 11 70 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
o 1TZOW : : ’ R POBLOSOR AGREES TO THE, FOLLOW NG
£ Connect to ENET_MEDI A _SENSE via alias !f HDA f 3. 3W. | TO MAINTAI N THI S DOCUMENT | N CONEI DENCE 11 OF 118
Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5V. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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OVl T_TABLE
as DM _N2S N<0> AVR2 [ RxNO UL100 FOI_RNO| A5 (o
. DM _N2S N<1> e R (0 e O I 0
7725 DM _N2S N<2> APL7 |pM  RXN2 FCBGA A136
77 s rmy— DM _N2S N<3> o "V20 |om “Rana (4 ok 11) Eg,x:tiﬁu} NC
v DM _N2S P<O> o A2 loy pypeo - X NG
7725 N2S P<1> AP20 |ov Rxp1
a2 DM _N2S P<2> ARLT oM _RXP2
7472 5 MW _RXP3 TP16%43< NC
TP5| AY4
s DM S2N N<O> BO21 Iov _Txno TPl5ﬂX$
S DM S2N N<1> BE20 Iy Txni TP10| AMA
a2 DM _S2N _N<2> BDL7 Ipv _Txne
s qop-DM_S2N N<3> o BFI8 Iy s
s DM _S2N P<0> BB21 Ipm _TxPO z|a FOI_csyngl ALS9 g FDI CSYNC s
azs DM S2N P<1> BC20 |pm _TxP1 L FDI_INTLAL40 g FDI INT oo 5
74 7 DM _S2N _P<2> BB17 Ipm _TxP2
o 66 08 52 19 17 15 19 32 33 _PPLV5_SO e MR B BCI8 | 1o PP1V5_S0 327 1505 47 20 52 00 sn s
R1200" e i Ol REFL A R1210"
7.5K ) . 75K _PPVRTC GBH  yisswe
1/ 200 NCXT7 22 e NC 200
s NC TP7 TP13 P NC M R1215
2 PLACE_NEAR=U1100. AR44: 12, 7mm 2 K
PLACE_NEAR=U1100. AY17: 12. 7mnm PCH DM RCOWVP AY17 oM RCOVP FDI RCOWP| AR44 PCH FDI _RCOVP :én:/fo
- - 1/ 20w
2201
R6 -
PCH SUSACK L - SUSACK* (1 PU) DSWRVEN| B g, s PCH DSWRIVEN
76 71 41 19 EM‘%SYSJ?ESH* o« pPWROK|_L13 PM DSW PWRGD
- aman e
AD7 -
R1286" 76 7141 19 18 [TR) PM PCH SYS PWROK - SYS_PWRCK E E (17D 00 3 K3 PCl E WAKE L 12 54 38 71 76 R1209
F10 epgx P———————————————— )
0 mnen - PM PCH PWROK o P10 ek z ‘g kRN AN g PM CLKRUN L P 100K
76 71 19 12 PM P ABT
uZ R e vv— e G 2% ssomarioon[V 4 LPCPWRDML s e
2 2
nas@mPMMEMPWRGD o, M8 | DRAYVROK SYROHRL3 Y6 e PM CLK32K SUSCLK R qm <
76 71 66 PM RSMRST L J2 {RSMVRST* v7 L
oo i e n PP3V3_SUS MD————=————————a——( SLpsst/cPlos3| Y g PMSLP S5 L~~~ mywase =
69 66 65 64 50 17 15 14 13 11 14
PCH SUSWARN L - SUSWARN/ SUSPYRNACK/ GPI 080 ) | o, MD_‘M@ 12 21 50 38 41 66 65 71
R121%5|<1 76 41 18 12 PM TN _L KLJPWRBTN: (I PU) sip s3+ WAL PM SLP S3 L w
> D——=p— M OLE O9 L o weaa 71
ADA E6
11200 @ PIER EN ARG RS Bt spalf3_ 4 TP PMSLP AL
K7
a0, waso o PMBATLONL g K7 sATiow/crior2 sLp_sus - e PV SLP SUS L oS 12 45 65 o
N4 |y«
PCH Rl _L - R PVEYNCHL AY3 PM _SYNC oo <
ABLO
TP_PCH SLP_SO_L - TP21 SLP_ LAN (B TP_PCH SLP_LAN L
TP PCH SLP WAN L 4, D2 |s| p W AN/ GPI C29
OVl T_TABLE
T45
NCx—2>_|vGA_BLUE U1100 —
NCx—24 |veA_GREEN '—YN'\%(B'TOI'_E'\W
NCx—45_|vea_RED FOBGA
s (5 oF 11) DDPB_CTRLCLK zg g $E¥§HE8 DDC &'}?A a3 70
VGA DAC Disabl ed per SB  NOtge Vo DOC.OLK (PREPRETRSTA o
DG vi. 0 (Tabl 12-18 M VI DDPC_CTRLCLK|_R35 DP_TBTSNK1 DDC CLK 33 70
v1.0 (Table 12-18). o PREC, CTRLpATA =20 DP_TBTSNK1_DDC DATA .+
NCx—¥2 |vea_HsYNC ( PLTRSTH) [ Ot = e
NCx—¥4 vea_vsyne DDPD_CTRLCLK $g HDM _DDC CLK 68 70 71
H DATA 70 71
w0 |onc 1 v . (PRERRERRERA OM_DRC -
U9 |yea_| RTN 7 DDPB_AUXN_H#S DP TBTSNKO AUXCH C N 2570 74
= g DDPC_AUXN_K43 DP_TBTSNK1_Al N 2570 74
J42
e EDP | G BKL P NS6 |epp pwe L DOPD_AUXN 742 gy NC DP 1G D AUXCHN -, B
H43 DP_TBTSNKO AUXCH C P
K36 % DDPB_AUXP) 28 70 74
7170 63 12 EDP_| G BKL_ON EDP_BKLTEN o ooPc._Auxe_K45 DP_TBTSNKL AUXCH C P . 70 1
770 67 12 EDP_| G PANEL_PWR G36 |EpP_VDDEN DOPD_AUXPL 344 gy NC DP 1G D AUXCHP
2020 $5 73 52 97 %5 85 53 _PP3V.
=pnBifiEng PPV SO R1260 10K 1. .. » bGl I NTA L 20 | v ooPe_Heo] 40 DP_TBTSNKO_HPD o
[261 10K 15 5% TrZow W 20T - R boPC_Hpr] K38 DP_TBTSNK1_HPD -
R126 1,\/\/\/2 . £ PCl INTB L - Pl RQB* po_H39 HDM  HPD
RIZ67 10C 1 \\\'s ST T2 T T pG INIC L p-a: A G e S
RI263 10K 1 2 % PCl _INTD L - "20qP R
PP3V3_S5 BRBuwwagseus M s Trzow o 1 PIRE /G2l G17 o SDOONN OC L am:
PP3V3_S0 TR R S 70 12 ENET_LOW PWR_PCH AL2 |epi cs0 PIRF/cPicel P17 o AUD | P_PERI PHERAL DET i o
35 a3 i3 46 a7 46 38 BD 83 o AUD | PHS SW TCH EN PCH B13 |y o2 PI RQG+/ GPl o4 _L15 ¢ TBT_PWR REQ L am 2 2
R1239 3.0k 1/\/\/\/2 T oy PM PWRBTN L 12 18 41 76 70 12 (T} BT PWRRST L - Cl2 |epi B4 Q PIW/@I%L%@H 70 fr—
R124 10K PM BATL! L 12 30 a1 4
0 EANN\A 55— rz0w—F—or1 on o m e TP _PCH STRP BBS1 C10 |ep 51 (1P PMEF|ADI0 o NC PCI PMVE L .
R1291 10K 1,\/\/\/2 PM CLKRUN L 12 41 50 71 TP_PCH STRP_ESI L ALO |cpl 083
R 2 6 10K 1 5 5% 1720w M 201 ENET LOW PWR PCH 3 > PCH STRP_TOPBLK SV\P__‘_L ALE GPI 065 | PU- Cl RST# PLTRST*D&‘%@m 20 21 71
RI217 100K 1 \A\\5 5% T20W W 201 A(p | PHS SW TCH EN PCH .. v )
RIZTI8 10K 1 \\\/2 ™% T20W W 20T g7 puRRsT |
/\/\/\/ 5% 1720W WMF 20T
R1230 10K LAAN2 SDCONN_OC L 12 70
5% 1720W WMF 20T
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/2 AUD | P PERI PHERAL DET ., 5
R123T 10K 1 \\n/2 o 720w W 20T 7RT PWR REQ L 122
5% 17 20W M- 20T A
NO STUFF Redundant to pull-up on audi o page -
R1233 10K AV g O b 196 INE L o SYI\K%I ll\ﬁSTEREJls REF ERENCE SYNC DATE=12/ 18] 201
R1225 1K LAAA 2oL B VAKE L 12 34 36 71 76 PCH DM / FDI / PM G=X/ PCI
R1224 100K » 1 PM SLP S3 L 1221 e eoCH N
R1221 100K 2/\/\/\/1 5% 1/20W M- T PV SLP S4 L 12 21 34 38 41 66 68 71 Appl e | nc. SCH_NUM>
R1222 100K zml 5% 1720W M 201 Py g p S5 | 12 a1 66 S
1 100K 5% 1/20W M 201 12 45 65 6
R1223 2AAA Ao —PM SLP_SUS L 5 65 66 NOTI CE OF PROPRI ETARY PROPERTY:
4 R1281 100K - EN EDP 1 G BKL ON 12 63 70 71 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
RI284 100K 2 sans oF T20W W 201 Fpp | G PANEL_PVR p— R FOSESER AGRERS 6 THE FOLLOW NG
5T 20W W oT | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 12 OF 118
. Il NOT TO REPRODUCE OR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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OM T_TABLE USB Port Assignments:
UIT00 - sssanol B37 USB _EXTA N w
LYNXPO! NT Uss2po| D87 USB EXTA P o Ext A (LS/ FS/ HS)
MOB | = ompUSB EXTAP oo
FCBGA use2N1| A38 NC USB EXTCN 7275
Ext C (LS/FS/ HS
USB3 Port Assignnents: (9 OF 11) USBZF’chC_“M@u 75 ( )
» _NC _USB3_SPARE_D2RN AVBL IpERNL_USB3RN3 usB2ne| A36 NC USB SDN s
nused - NC_USB3_SPARE D2RP 0 AV31 lorop Usaares Usezpz| G0 _gme NC USB_SDP . Reserved: SD (HS)
nuse
" 2 NC USB3_SPARE R2D CN o, BES2 lperng useaThe UsB2N3| 234 g g NC USB W ANN 72 .
72 PARE_R2D BC32 |peTP1_USB3TP3 USB2P3| B34 g NC _USB_W ANP i Reserved: WFi (HS)
PCl e/ USB3 Port Assi gnments: use2na| B33 NC USB 4N 2
76 71 68 20 USB3_SD _D2R N AT31 |oERN2_USB3RNA usB2pal D33 NC_USB_4P > Unused
AR31
SD Card Reader enewommy USB3 SD DZRP g A1 Ipprey UsB3RP4 R NC USB PSOCN 72
(& Ethernet if conbo) 76 7 a8 20 ¢} @gg gg gg g N o Bsc;g PETNZ_USB3TNA Usr2ps| G3L NC_USB_PSOCP 7 Reserved: PSCC (Legacy Trackpad)
76 71 68 2 P B o T —
6 71 68 20 COT} - PETP2_USB3TP4 use2ne| K31 o= NC USB 6N 7275
PCle Port Assignnents: ¥ Va3 usB2pe| L31 NC_USB_6P i Unused
X ) P_D2R N A Wl WX o B
PO E AP IR P e S5 e UseonT| 20 qg NCUSBZN ... Unused
Al rPort use2p7| 29 el NC USB 7P . nuse
wu@mPCLE AP RRD C N o B34 peqg A32 USB_EXTB_N
USB2N8 71 7
7 2 qom-PAL E_AP_R2D C P "4 PETP3 USBZPS_“—M USB EXTB P : i ; Ext B (LS/ FS/ HS)
PCl E_ CAVMERA D2R N AT33 usB2Nol A30 o g NC USB EXTDN aD s
7 37@ - PERNA
v > PCLE_CAVERA D2R P ARG3 lorepy usB2Po| 0 g NC USB EXTDP  Srinss Ext D (LS/FS/HS) |
Caner a B29 TP_USB_CAMERAN
76 a7 PCl E CAMERA R2D C N BE36 |pETng USBZNLO .
o o _PCIE_CAVERA R2D C P BC36 |perpa usezP10| 229 gy TP USB CAVERAP Reserved: Canera
usB2N11| A28 B BT N 30 75 BT
752 PCl| E_SSD_D2R_N<0> A6 |oepns usB2P1l| 28 o g USBBT P~ s
SSD (Gunsti ck) 7 25 oy--PCL E_SSD D2R P<0> > AV36 |pERps usB2n12| G26 NC USB | RN s R
o e ont y) 5 qomPCLE_SSD_R2D C N<O> o BT loerys y Usezpi2 720 e NC USBIRP 2.
) : 76 s PCl E_SSD R2D_C_P<0> BB37 3 F24 USB_TPAD N
P 6 35 PETPS USB2N13 39 7
O PCle switch if TBT/ SSD I o — o 9 e =4 USE TPAD P > ; Tr ackpad
76 a5 PCl E SSD D2R N<1> AY38 |oerng - USB3 Port Assignnents:
SSD (Guntst i ck) o5 M PCLE SSD D2R P<1> o AW8S |oeppg usssrNL| A0 o, USB3 EXTA D2R N 7
Lane 1 usB3RP1|_AP26 USB3_EXTA_D2R P o
(PCl e-onl y) 75 qom-PCLE_SSD R2D C N<l> o, B8 pemyg useaTni[ BE24 o USB3 EXTA R2D C N s - Ext A (SS)
BE38
O PCle switch if TBT/SSD nsqm-PCALE SSD R2D C P<1> o, BE8 peres UssaTpL| BO23 B3_EXTA_R2D C_P trom o0 »=
USB3RN2| AVE6 B3_EXTB_D2R N 68 7175
76 35 PCl E_SSD D2R N<2> AT40 |oern7 usB3aRp2| AV26 USB3 EXTB D2R P o 7 7s
SSD (Gunst i ck) %o myPCLE SSD D2R P<2> g AT39 lppgpy useaTne[ BD25 o USB3 EXTB R2D C Ny oo v Ext B (SS)
(Lg&ee?om , ., 8 PCIE SSD R2D C N<2> BEA0 |oerer ussaTP2| B24 g USB3 EXTB R2D C P gy oo =
PR R/ SN T A 0 s gy PCLE_SSD_R2D C P<2> 20 JpeTP7 usssRS| A9 o NG USB3 EXTC D2RN (a1
usB3Rps| AV29 NC USB3_EXTC D2RP . Ext C (SS)
o5 mm>PCLE SSD D2R NeB> o ANBS g “SB““EHEZZZ NC USB3 EXTC R2D .
SSD (Gunst i ck) = PO E_SSD_D2R P<3> Y USB3TPS NC_USBS_BXTC R2D s
Lane 3 AR29 NC _USB3_EXTD_D2RN
76 35 ¢oom--PCL E_SSD_R2D C N<3> BD42 |oeTng USB3RN6 2 7s
(PCl e-onl y) o usB3RPs| AP29 NC USB3_EXTD D2RP oy - +
O PCle switch i f TBT/ SSD 76 35 @wfﬂﬁps uSB3TNG|_BD27 EXTD D - ;’ Ext D (SS) re—
useaTPe| BE28 NC USB3_EXTD R2D 7275
USBRBI AS* |24 s PCH USB RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
1
P24, M3 nc ZR%%?O
TP23| L33 y@
NC ow
69 68 66 64 52 19 17 15 12 11 _PPLVS_ SO 2201
" 00+ / GPl Bl P3 XDP_DAO_USB_EXTA OC L 11
| ocrr/criowl V1 g, XDP DAL USB EXTC OC L~ ~mui
1R1300 BE3O |pc E_| REF oc2+/ aPl oa1| W2 XDP D_PWR_EN . =
7.5K ocs*/ apl orz PL XDP_DA3_CAMERA PWR_EN M
o NC)@TPll oca*/ aPl a3 MB XDP_DB0_USB EXTB_OC L s
Ve NCEE2E_[TPs ocs*/ aPl o| TL XDP_DB1_USB EXTD OC L 51
2" PLACE_NEAR=U1100. BD29: 12. 7nm oos*/ Pl oto| N2 XDP_DB2_SD PWR EN 18
PCH PCI E_RCOMVP BD29 lpcy E_RoOWP ocrricpiotal M g,  XDP DB3 SDCONN STATE CHANGE L s i
OM T_TABLE
7 71 50 1@y LPC AD<0> R1340 33 1 2 LPC AD R<0> A20 | ppo (1P U1100 SvBALERT*/ GPI o11| N7 PCH SMVBALERT L
V | = Sge= F-LIEDVDALERISL ¥ M.
7 1 50 uggry LPC_AD<1> RIZAL 33 1\, 5% Tr20w PC_AD_R<1> 20 | ap1 §|p3 LYNXPOI NT ’
78 71 50 1 CE LPC AD<2> R1342 33 1 237 LPC AD R<2> A8 | a2 (1PY) NFDCBEQGIRE SNBQKM_‘M@ 18 22 44 63 68 71 76
76 71 50 1@y LPC AD<3> R1343 33 1,\/\/\/““2 zu": 117, ZZUUWW V20T pC AD R<3> =5 LADs (1P (3 o 11) SVBDATA V11 gy SMBUS PCH DATA  pmy 1522 44 63 68 7176
wnsngm LPCFRAME L RIB44 33 a1,,p2 o LPC FRAME R L o B2 rraver g SMLOALERT*/ GPI 00| N8 o, PCH SMLOALERT L,
o e o 8 s e B EHLAC - —
20 1 L *[ GPlCp o R7 SML_PCH 0_DATA aa 7
PP3V3_SUS e 15 10 15 17 50 00 05 00 Ry o e LR SMHOPATA :
EEas25s B2z 35 a0 s a7 0 e s e oo o@D LPCSERIRQ g it jsERIRQ SMLAALERT*/ PCHHOT*/ GPI 74| g PCH SMUIALERT L .,
PP3V3 S3RS0 CAMERA Loy sML1cLK P o5 K SM._PCH 1_CLK e
PP3V3_S0 oo TIEL oo SMIDATA GPI O75| NI g, SM. PCH 1 DATA ey aavs
il lnnauy
7 SPI_CLK R AJ1L |spl_ak
R1 10K 1 2 © 0 >
250 AP P SERLEQ 2 ason oo g SPL_CSO R L Nl csor ry | 8 (PUIPD oAl qg NCOINCOK o
R1351 10K 1 2 TBT PVWR EN PCH === ————e—— P Py 2
R1360 10K NN =—55 17 Zow 201 w2 TP SPI_Cs1 L ATl s (1py) 3 (1PUIPD) CL_DATALAFI0 o o NC CLINK DATA .
R136 1 2 XDP_DAO_USB_EXTA OC L o hal ™ L LaF7
RI381 10 L NNN2 T ITIW 20T Xpp DAL USB EXTC OC L e TP SPI_CS2 L o AI0sy s (1py OLRST AT g NG CLINK RESET L ..
::E 38 ToR 1'\/\/\,? T OW 20T giBE;XRPﬂ = 10 6 7 socgy—SPL_MOSI R o= |sPI_MOSI (1PD) TR B | SYNC VASTER=J 15 REFERENCE SYNC DATE=127 18/ 201
RT320 10K 1m2 ST I ZOW W 70T i BR0. USE EXTE OC T o oocmySPL_MSO o g ABlsp mso (1PY Tr2| BOIE PCH PCl - E/ USB
1 3 10K 5% 17 20W WMF 201 BE4 -
e 10K N o 2P DBl USB XD oC L o wucmy SPL 102> o g Wil i@ (1py Tral BRI NG
R1369 10K 1%2 5% T720W W 20T x5 D3 SDOONN STATE CHANGE L v oncay SPL_ 103> g M2Isp 18 (IPY 0 1 RerF] A4 PCH TD | REF d} Appl e Inc SCH_NUM
% 1/ 20W W 2z2or . Y
_ R1392 1K 1 2 SPI _| O<2> 13 50 'R1380 = ROP!
—qe‘g‘e—lK 1/\/\/\/\/\/\/2 :Un 1; jga zl—'— jﬁi SPl | O<3> 5o 8. 2K NOTI CE OF PROPRI ETARY P ERTY:
R1353 10K 1 2 " PCH SMBALERT L . i{‘?"w E%E‘@i&h&%ﬁ? ERPEEEEI%;THE
R1I354 10K 1 2 5% 1720w ‘07 PCH SM OALERT L . 261 EES TO THE FOLL
R1355 10K 1%2 5% 1720W W 201 pop SMO1ALERT L - ’ 1l NOT O REPRODUCE R CORY 1T 13 OF 118
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= I'V ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

Pul | -up/ down on chi pset support page (depends on TBT controller) OM T TABLE
Redwood Ri dge: TBT_Cl O PLUG EVENT_L, requires pull-up (S0), no isolation necessary. -
Cactus Ridge: TBT_Cl O PLUG EVENT, requires pul | -down & isolation. nomm BT CIOPLUGEVENT L AT8 Isvsusys/cPl oo LYUN%<]|580Nr
F13
2 prmy EWPME L - TACHL/ GPI 0L VBl LE PP1V05_S0 17 10 42 02 06 59 1
70 1 ry— DPMUX_UC | RO - 214 ITACe) aPI 06 (6 OF 11) NO STUFF
4110 p—SMC_RUNTI ME_SCI_L -5 fTacrsr aPl o7 lIl?K1457
1 qop—XDP_FQO HDD PWR EN @ " [cPICGB (I PURSVRST#) iow
70 14 o WOL_EN 3 LAN PHY_PUR CTRU/ GPI 012 2402
ou@m MEMVDD SEL IVE L o Mellmigs TP —gm—PCHLAZOGATE NG STUFF
110y XDP_DDO_SSD PCIE SEL L P SATAABLSF) S auce) (1PD) PECI [ AYL  qg PCH PECI R1470 43 1/\/\/\/2_520_31%4,6,?!3”&!—@“2 2
00! [ _—— 5
2
S—, LPCPLUS GPI O -G [TACHO/ GPIOL7 ROl N+ AT PCH RCIN L .
w1 o JTAG TBT_TMS_PCH - B lsaca e ez 3
o 1oy TBT_GORSX BI DI R -0 ol s oo 2 e PCH PROCPWRGD R1440 0 iznp 2o CRY S s
nugpSMCWKE SO L0000 Rllei@7 (1PUDeepSx) 6 THRVMIRI P AL e o PM THRMIRI P_L_R R1456 390 1VVV2_EZ%$NW—W_L_@S“ 7
AD11 21
non | SOATE CPUNMEML o A lePices PLTRST_PROC A o CPURESET L (o
w@mIBI_POC RESET L~~~ AW ieices ©
T NLO
oy XDP_FCL_GPU_GOOD - P leP a5/ - & Vs
18 14 XDP_DC2_QODD PR EN L AT3 |SATA2GP/ GPLCB6
L (1 PD-PLTRST#)
« o XDP_DC3_JTAG | SP_TCK > KL IsaTaacer aoca7 A2 |
(I'PD- PLTRST#) A4l
sppBlBEEEE PPSVE SO 1 —JTAG 1 SP TDO AT IsLoaD aPl B8 Ve
20 14 TAG | SP_TDI o AMB PAa
RAMCFGD: H RAMCFGL: H ~ RAMCFG2: H RAMCFG3: H apJTAG LS - SDATAQUTO/ GP1 039 B
R1475* R1474 R1473! IR1472 70 14 g FW PWR_EN_PCH N ISpATACUTL/ GPI 8 B2
10K 10K 10K 10K NCE AK3 B4
1/ 280 g’é‘éow 1/ 28W 250w XDP DD M.B RAMUEGL -> SOTEEELST] SARascer) 545
280, 1,51 20, %1 7 50 10qgy—SPI ROM USE_M.B -2 loPios7 AL
o MLB_RAMCFG3 > C16 [TACHA/ GPI 068 B
g BD1
2 M.B RAMCF& > L3 ITACHS! GPI 069 vss| [ B2
G13 BD44
2 10 D 20 M‘—T@%@ SELOLP 5OI5
20 RAMCF a H15
M.B &0 - OB Su5) BE2
BE3
BOM GROUP BOM OPTI ONS BE41 b1
BES E1
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO: H 5 | | vss E45
Systens with no chip-down nenory should pull all 4 RAMCFG GPI Gs hi gh. AS A
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
PP3V3_S5 B e
PP3V3_SUS 1112 13 19 17 50 04 65 66 60
PP3V3_S0 9% 93 3293 13 37 10 20 29 33 |
DhRisunnys
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K LAAA 2 FW PMVE_L 1470
RIATT 20K 5\ \7 o 720w M 20T ppMUX UC | RQ 1470
RIZO6 10K 1,72 o0 TT20W W 20T SMC RUNTIME SCI L 144
R1494 10K 1 2 9% TT20W ™M 20T \\y —EN 1470
R1489 10K 1mz S% 1720w M- 201 \EM VDD SEL_1V5 L 70
RIZ95 100K 2 \Ap/L o 720w W 20T Xpp DDO_SSD PCIE SEL_L 4440
R O0 100K 1/\/\/\/2 5% 17 20W W 20T pCPLUS_GPI O 14 50 71
R1412 10K ZAANL o% 1720w M- 201 j3TAG TBT TMS_PCH 1420
RIA92 10K 1,y a72 >0 7200 W 20T TRT GpSX_BID R o
RIZ9T 10K 1 \Ap2 o T 20w W 20T SME WAKE SCI L wn
R1 ig igi 2 AAAA iu" i;iga g igi XDP DC2 ODD PMVR EN L . 5 SYNG MAGTER=J 15 REF ERENCE SYNC DATE=12/ 18/ 201
R1 2 1 °% TAG | SP_T 1 20 T
RTZBE 10K+ /3 T T OW I TAG | Sp 50 i PCH GPI O M SC/ NCTF
R1499 10K 1%2 S% 1720w M- 201 37AG | SP_TDI 1420 i o emnerzian
RIA84 10K 1, \n72 o0 T20W W 20T fw pWR _EN_PCH 170 | | SCH_NUM>
R1493 100K 1 2 5% 1720W M- 201 gp| RoM USE MLB 1as0 Appl e Inc. =
’\/\/\/ 5% 17 20W NF 20T ®
NOTE: GPI O70 pul | -up/ down on project-specific page NOT! CE OF PROPRI ETARY PROPERTY:
R1450 10K 1 W\/z PCH A20GATE 14 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
R1455 10K 1 2 5% 17 20W NF 20T PC"' RG N L PROPRI ETARY P ERTY_OF_APPLE | NC.
/\/\/\/ o 14 76 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W MF 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 118
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OM T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
73 60 56 62 42 10 37 15 10 _PPLVO5_S0 e (7 & 11) s
VCC: 1.312 A Max, 130mA Idle e VCCADACL_5 CKPLUS_WAI VE=Pwr Ter rrgbelwdd B
4 VGA DAC Di sabl ed per
P43
AA26 B VsS) DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| MB1 CKPLUS_WAI VE=Pwr Ter n2Gnd
— <+ _PPIV5_S0 1 sg 13 15 47 19 2 08 00 0
D26 VCCoVRM_BB44 VCCVRM  183mA Max, 68nmA Idle
o8 5 PP1V05 SO 14 15 17 18 42 62 66 68 71
~E1s 1 | vee z « AN34 VCCl O 3629mA Max, 264nmA Idle
vCal AN35
AE20
AE22 PP3V3 SO R RCR -
AE24 g RS0 VCC3_3: 133mA Max, 3mA ldle
AE26 vees_3( | Rraz
AGL8 z
252 pepsust| Y12 o e
T PP3V3_SUS 1112 33 20 18 27 50 00 68 08
R1550 AI30 VCCSUS3_3: 261mA Max, 6mA Idle
PLACE_NEAR=R1550. 1: 2. 54nm 511 PLACE_NEAR=U1100. U14: 2. 54nm \VOCSUS3 3( AJ32
PPVOUT S5 _PCH DCPSUSBYP 1 JA 2 PPVOL Ntrrwsu5w%o4 DCPSUSBYP R U14 |oopsuseyp -
FW;!EEN RV BITES: 2 1% @N;N K TH=0. 2 mm Power ed i n DeepSx AI26
C1550 : A@;M{) 3 %/}/;g?\é/ A@—(;%EV 'E'EJ % DCPSUS3( mx NC
2
% *NC pp1vos so it 1s 17 2002 2 e 7
CAEQQAT vea o AK20 | vcoro 3629mA Max, 264mA Idle
PP1V5_S0 1112 13 15 17 19 52 04 66 68
L AK26 { vcovrM 183mA Max, 68mA Idle 7
veovRM | AK28 T
PP1V5 SO i 13 35 15 17 19 52 00 50 8
P VCOVRM_BE22 [ vcovrRM  183mA Max, 68mA Idle
o
71 69 66 62 42 18 17 15 1a _PPLVO5_S0 o vea o AK18
VCCASW 670MA Max, 34mA I dle e PP1V5 SO .
Uz < VOOVRM_ANLL ] voocvRM 183mA Max, 68mA Idle T
hS
24
Vis % vcal AK22
V20 Ve
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 S AR22
AA18 AT22
OM T_TABLE
UI1100
LYNXFI"?ENT
CBGA
o os an 50 17 15 10 15 12 3y _PP3V3_SUS (8 o 1) PP3V3_SUS e g e 15 17 50 o o
* VOCSUS3_3: 261mA Max, 6mA Idle R24 m:_l VCCSUS3_3: 261mA Max, 6mA Idle
R26 veesusa_3([ rRe2
R28 VCCSUS3_3
= ] vecosvs 3| ALS BP3V3_SH CET TR SR
15 mA Max, 1mA Idle - ;
. vea |ss 9 ocpssT| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: 6. 35
] 5 SREEFE £
71 69 66 62 42 18 17 15 1a _PPLVO5 SO U35 _|vcousBrLL = AE14 s 1 C1580
22mA Max, ?2mA Idle b vocs o [ 224 PR3VS_SO EREEE D s Syt
e B REBEE_PP3VE SO L24 lvoes_3 ~(|AGL4 VCC3_3: 133mA Max, 3mA Idle 2 gim
VCC3_3: 133mA Max, 3mA Idle - 40
71 69 66 62 42 18 17 15 1a _PPLVO5_S0 uso g vea 936 PP1VO5_S0 161517 184z 6206 69 71 L
VCCl O 3629mA Max, 264nmA Idle v28 ] VCCl O 3629mA Max, 264nmA |dle =
V30 VvCCl O
= 8 VCCSUSHOR|_A26 PP1V5_S0 b3 15 10 52 0 s 0
s 10m Max, 1mA Idle
NCx—122_IpcPsus2
vocsuss_a| K8 PP3V3_SUS 1112 13 14 15 17 50 64 65 66 PPVRT H
CCSUS3_3: _PPVRTC GBH ~ wnii210 60
05 56 04 52 19 17 35 13 37 3 PPLVE SO AF34 |\oovRv o voosrd #e Vi _3: 261mA Max, 6mA ldle 5
VCCVRM  183mA Max, 68nmA Idle E
. _PP1V0O5 S0 PCH VCC CLK_E AP45 |voc o14 6uUA Max (3.0V, room tenperature) Cl1533:| C1532: . C1531
??mA Max, ??mA ldle pcrrT( | P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: 6. 35nrm 0.1UF -— "0.1UF - L 1T0F
1 60 06 62 42 10 17 15 14 _PP1VO5_S0 ¥32 lvoooLk d:—%w VRIS 2 Y D /4% I P
VCCCLK: 306mA Max, 89mA Idle oo —— NEEKVHEY=0: 1 C1590 £ £ =5
220 87352919558 55 _PP3V3_SO 0 TUE _ )
CRHREEREEY 000 K 3: 55mA Max, 1imA dle L29 5 AI12 PP1V05 SO s oo [ 30 avpassU11BYPAS Yf@f%ﬂé?l&é’:oe.‘%@s%n35m“
- - & v_proc_I o[ AT14 ] 4mA Max, 2mA ldle Igggm £ =U1100. A6: 8. 35mm
Vo6 | | vecoLka_3 L
w2 315 veesp) | ADL2 PP3V3 SUS 33 12 19 10 15 17 50 64 55 60
Vaz s 22mA Max, 1mA Idle
2 NOTE: Pin name is VCC but really is 3.3V
71 69 65 62 42 18 17 15 14 _PP1VO5 SO AD34 o P18 PP3V3 S0 R BRI,
VCCCLK: 306mA Max, 89mA Idle voo([ P20 T ?2?2mA Max, ??mA Idle Sae s e SYNG MAGTER=J 15 REF ERENCE SYNC DATE=12/ 18/ 201
AA30 e
AA32 L17 PP1V05_S0 1415 17 18 42 62 66 69 71 PCH Power
ccw[ VCCASW 670mA Max, 34nmA |dle oy gremrenzia
WA )
71 6 66 62 42 10 17 15 1s _PPL1VO5_S0 AD35 R18 PP1V05_S0 1415 17 18 42 62 66 69 71 d} Appl e Inc <SCH_NUM>
7 4mA 1 dl : o
a5 as 62 42 10 17 30 14 _PPIVO5_SO AG30 | | VOSALK VECASW. 670mA Max,  34mm 1dl e ® <E4LABEL>
VOCCLK: S06mA Max,  89mA 1 dl e o v AMO PP1V5_S0 NOTI CE OF PROPRI ETARY PROPERTY:
. COVR 113 43 15 17 19 52 04 56 58
AD36 g VCCVRM 183mA Max, 68mA Idle = FHEPRN AN PROPERIY GM-APRLE | N, o THE
AE30 y AK30 PP3V3_S0 NEGRELuans T TG WA NTAIN TH & DOCUVENT | N GONEI CENCE 15 OF 118
AE32 F vocs_3([ a3z | VCC3_3: 133mA Max, 3mA Idle =~ 00 mHm®=HEe 11 NOT TO REPRODUCE CR QOPY | T
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SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U11oo0 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 R16
AR2 R2
AK16 R34
AT10 R38
AT15 RA4
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U16
AT36 u28
AT38 u34
D42 u3s
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 UI100 B19
AA20 LYNXPOI 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 H13
AJ22 HL7
AJ24 H22
AJ34 o4
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28

d} Appl e I nc.
®

T RTE—
<SCH_NUM>| D
<E4LABEL>
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Current

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

C1700 1
0.1
2

BYPASS=U1100. A16: 6. 35mm

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

pi
BYPASS=U1100. AD12: 6. 3

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)

o o5 o0 5017 15 10 15 12 3y _PP3V3 SUS
°/
oi 2
402
BYPASS=U1100. R20: 6. 35mm

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

C17061
0. 1UF

T nYy
o2
402
BYPASS=U1100. R26: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

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

i

el
402

BYPASS=U1100. K8: 6. 35nm

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

C1710i
0.

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

BYPASSSULL00. 1988201 Mho. 529,835

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
sundiRnnEg PP3V3 SO

52 51 45 48 a7 46 45 44

C1720iC1721 11 Cl7221 C1723 1
1 11 o/— 7 1=

%L%'?;r R .

m .
=UL100,0BR58-3P1BY. ws2: 6. 35mmi=
PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS PWR)

o 83 1392 97 98 95 15 _PP3V3_S0O
9 35 28 27 36 23 43 3

Cl7261
0.1UF

%
ci Y12
402
BYPASS=U1100. R30: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
BHHEE PRV SO0

Cl7281
0.01UF

7
X7TR- giéa\\§2
402
BYPASS=U1100. AE14: 6. 35nm
PCH VCC3_3 BYPASS )
(PCH 3.3V USB2 PWR)

o 83 192 9798 95 15 _PP3V3_SO
9 38 28 27 36 23 43 3

C17301
0. 1UF

%
o
402
BYPASS=U1100. L24: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

o 83 792 97 98 95 15 _PP3V3_SO
9 35 28 27 36 23 43 3

Cl7321
0. 1UF

%
o
402
BYPASS=U1100. AK30: 6. 35mm

C1734 i
84E()2 2—‘{
BYPASS=U1100. P18: 6. 35mm

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

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)
PP1V5_S0

68 66 64 52 19 17 15 13 12
68mA I dle

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

68 66 64 52 19 17 15 13

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

Ill Ill I Ill Ill I Ill

68 66 64 52 19 17 15 13

C174O 1
1oyF
2

o
o)
M

BYPASS=U1100. AF34: 12. 7nm

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

7169 66 62 42 18 17 15 1a _PP1VO5_SO

lC1752
i

%ﬁ/
5™

670mMA Max, 34mA I|dle
C1750 1 1C1751
2 = = g@
X5R- CERgL% i KM
PR A REAR A 580 B o2 s B

CE_NEAR=U1100. V20: 2. 54nm _l

]
PCH VCC BYPASS Not docunent ed in EDS!

(PCH 1. 05V CORE PWR)

7169 66 62 42 18 17 15 14 _PP1VO5_SO

c1y E’i 1C1756

anc NC
G<S

1 C1757 CLJS'.758

T T

BYP; =U1100. A 112, 7my
ASE?{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 1a _PP1VO5 SO

%sﬁgig'sguﬁﬂw AE18: 6. 35mT=

C17601 Cl761

ST TR

1C1762 C1763LC1764

Tl Tl Téggw

N

BYPARR AU g{‘}iﬁsrgnuﬂﬂb AR28-38

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

7169 66 62 42 18 17 15 1a _PP1VO5 SO

C1770l
1UF

1
10%
B ”
0
BYPASS=U1100. U35: 6. 35mm

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)

71 60 66 62 42 15 17 15 14 _PP1VO5_SO

C1772i
1UF

10%
B »
0
BYPASS=U1100. AN34: 6. 35rmm

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)

7169 66 62 42 18 17 15 1a _PP1VO5 SO

7169 66 62 42 18 17 15 1a _PP1VO5_SO

C177?J‘
R

BYPASS=U1100. U30: 6. 35mn

PCH V_PROC | O BYPASS
(PCH 1.05V CPU |/ F PWR)

1180, (KRG8 2288 ane: 6. 35mn

71 69 66 62 42 18 17 15 14

71 69 66 62 42 18 17 15 14

71 69 66 62 42 18 17 15 14

Cl?l%? 1 1 (%31786
L% T2 8¢
by 2

By P AR A2 A ah 2 B3,

BYPASS—UllH](T. AJ12: 6. 35nm.L

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

PP1VO5_S0
Cl7761 C1777j
1UF L

0% 1 —
Tk
BYPASS=UL100, 053855, $768" Acs0: 6. 35mm |

o

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

PP1V05_S0
C1778 i
18

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

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

PP1V05_S0
C1780 i
1P

%

i
402

BYPASS=U1100. AD34: 6. 35rm

PCH VCCCLK BYPASS

(PCH 1. 05V SSC PWR)
71 69 66 62 42 18 17 15 1a _PPLVO5_S0O
1 C1787
- ?83//} C1718'2: 1
2
G65M g%;?z
5
BYPASS=U1100. AA30: 6. 35mm
CRI Tl CAL -
OM T_TABLE PCH CLK VCC BYPASS

(PCH 1.05V CLK PLL PWR)

11 6o o6 62 42 10 17 15 10 _PP1VO5_S0 R1Z90 4. 7UH 170MA- 0. 3210HM PPLVOS SO PCH VCC CLKE .
2?2mA Max, ??mA ldle
5%
%,{Z(l)g‘gv v 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

BYPATRALLER 185+ 2rh%: 65 mm

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
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i -0 PPVocoso ceu - Merged (CPU/ P M cr o2- XDP 100 00 62 12 10 7 10 10 _PPLVO5_S0
ra est pol nts
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
7 s XD BPM L<2> 1, TP 802 XDP_CONN Use with 921-0133 Adapter Flex to 747116 XDP_CPU TDO R1820 51 1,,,2 S
s o myXDP_BPM L<3> il PGTP1803 7169 66 62 42 18 17 15 10 __PP1VO5_S0 J1800 support chi pset debug. —NEAR= A ° 0
XDP_BPM L<4> ¢ IR1830 DF4OR&S§'OM- oV a0 XOP_CPU_TCK RL823 . 542 . 5% 1720W MF 201
7 o —XDP_BPM L<4> j—p) P ACE NEAREUO50U. Nbarz8mm— V V505
XDP_BPM L< >TF"F’5TP1804 150 62 /™ 61 i e
74 6 5%
P BPM L<6e e 1 1805 ¥ — oo XDP_CPUPCH TRST R1824 51 2, a1
TP-PsTP1806 > 9 o0 1 = = . T28nmm 5% 17 20W MF 20T
7 o E—XDP_BPM L<7> 1, 7 71 oqgry—XDP_CPU PREQ L OBSEN_AQ - 3 o= OBSEN_C0 CPU CFG<17> o 7a . ; =
TP-PGTP1807 e O XDP CPU PRDY L OBSEN A1 g 6 gg 5 o OBSEN _C1 CPU CEG<16> %S B TDI and TMS are terninated in CPU. D
L - ——— L
o > CPU_CEG<0> caspATA A0 | Vg 100 STs o1 | caspaTA o CPU_CFGe8> pu—
7 o prmyCPU_CFG<1> OBSDATA_A1 =20 01l _gus COBRSDATA_C1 CPU CFG<9> ams
MY 13 -
o > CPU_CFGe2> caspata a2 | Vg 1005 o 01 | cmspata 2 CPU_CFG<10> -
771 o oy CPU_CFG<3> COBSDATA_A3 =90 017 _gus OBRSDATA_C3 CPU CFG<11> ams
20| 19 B
oo
s > XDP_BPM L<0> CBSEN_EQ — 220012 _oue CBSEN_ D0 CPU CFGe19> ame
o (o XDP_BPM L<1> OBSEN _B1 -—_ 24 23 o OBSEN D1 CPU_CFG<18> e
- ST 26 gg 25 T = <
7 o my—CPU_CFGe4> COBSDATA_BO =290 0127 _ous OBSDATA_DO CPU CFG<12> ame
7 o Eomy—CPU_CFG<5> OBSDATA_B1 =90 0120 gt OBSDATA_DI1 CPU CFG<13> ame
32| 31 f—
o o
<OP 7 o Emy—CPU_CFG<6> COBSDATA_B2 PUNEEY P ERIPUN OBSDATA_[? CPU CFG<14> ame
. CPU PWRGD R1800 1K 1 , 7 s [y OPU_CFG<7> OBSDATA_B3 ——90 0% gt OBSDATA_D3 CPU CFG<15> am e
D—= """ P ACE NEAREWO500. F50: 2 5amm—~ V'V 5T zow— W 20T 38 5 o137
XDP XDP_CPU VCCST PWRGD PWRGD HOOKQ PR Pl ECRP | TPCL K/ HOOKA NC
75 a1 32 PM TN L R1802 0 . - E— ot XDP_CPU_PWRBTN L HOOK1 — 1001 o= L TPCL K#/ HOOKS NG
—NEAR=UB000. J3: 2. 54mm 6 IT20W M 020 VCC_OBS_AB L N ) VCC_OBS_CD XDP
XDP s @om—CPU PVR DEBUG HOOK2 DU Dy EC RESET#/ HOOK6 XDP CPURST L R1805 1K 1 2 _PLT RESET L 122027
7071 a1 12 omy PM PCH SYS PWROK. R1804 0 14pp 2 S XDP_SYS_PWROK HOOK3 3001 DBR#/ HOOKZ XDP_DBRESET_L o 10 78 VN R 500 R 2 sam
° 59 5 o042 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
70 71 08 63 41 22 13Ery—SVBUS_PCH_DATA SDA —— 00 015 o= D0 XDP_PCH TDO am e
71 a8 0 s 22 10 [Ty SMBUS_PCH CLK sa ool TRSTn XDP_TRST L
7 10 11 @ XDP_PCH_TCK TCKL - 9005 o Dl XDP_PCH TDI o e
a0 0 @ XDP_CPU_TCK TCKO - 9501 - VG XDP_PCH_TMB oo o1 58 7 C
6035 ol59 XDP_PRESENT# ORI TI CAL
XDP XDP XDP ] XDP XDP <OP
C1804 1| |[R1831 C18001: 64~ 63 1C1801 1 C1806 840
0. Glfg/ — K 0.1 %“ é/ - %;& = %’;o” oML ISR -
2 1 2 2 SOT- 563
CERV BT 2%-2&\9/ CEFW§>2( 1 T 51850847 ot oR 2 SR oR —I- 3
[a] "
L 1 - 1 - . XDP_CPU_TDO ame e
XDP_CPU_PRESENT_L CRITI CAL
one G
e [V)
SOT- 563 §§
0 AT |0 XDP_CPUPCH TRST_L ¢ 1 71 1
=] = © = MAKE_BASE=TRUE
R T G — XDP_CPUPCH TRST L o0
XDP
-
. . e [V)
PCH XDP Si gnal s Al 10 R 8 Non- XDP Si gnal s sorses [ [
1+ o XDP_DAO_USB_EXTA_OC L R1890 s 1 2 USB_EXTA_OC L w CPU JTAG I sol ati on SIET Jo XDP_CPU_TDI o e e
« [rm_XDP_DA2_SSD_PVR_EN RIB95 SHORT 1 ,\\n'2 SSD_PWR_EN oD - o —NEAR= -557Z8mm © <
s [ XDP_DA3 CAMERA PWR _EN R1I893 SHORT 1 2 NONE NONE NONE 201 CAVERA PWR EN o6 65 63 62 59 50 50 49 37 19 _PPBV_SO CRI Tl CAL
» oop—XDP_DBO_USB_EXTB_OC L R1894 SHORT 1 2 B_EXTB_OC L 01300 93 31 1 37 15 14 12 _PP3V3_S5 XDP
s _XDP_DB2_SD_PVR EN R1896 SHORT 1 ,\\'n"2 SD_PWR_EN oD s QL842 B
1= oo XDP_DB3_SDCONN_STATE CHANGE L RIS Q7 SHORT 1 A"\ 2 NNE NONE NORE 20T ghcOoNN STATE CHANGE L am DVNS L GSOTVKSGZ ON )
2 m—XDP_DC0 DP_AUXCH | SOL L R1872 SHORT LAAA 2oz 2B AUXCH 1 SAL L oy C1845 1 o 'R1845
1 [p_XDP_DCL_SATARDRVR_EN MAKE BASE-TRE % XDP_DCL_SATARDRVR_EN 1 1o 0.14f — Ve 330K 73T |o XDP_CPU_TMB -
w16 XDP_DC2_CDD_PWR_EN L TRE  — XDP_DC2_ODD PWR EN Lo w0 “or LR 2 u184s o PLACE_NEAREIIB00. 57 28mm =
14 XDP_DC3_JTAG | SP_TCK ngf% SHORT 1 nh 2 JTAG | SP_TCK oo 56 TALYCLOTGF 2201
» @@ XDP_DDO_SSD PCI E_SEL_L RIS76 SHORT 1 \\'A 2 NONE NONE NONE 20T "Sop BC| E SEL L am - 7 oo 58 a1 10 [y ALL_SYS_PVWRGD 2l Tas v XDP_JTAG CPU 1SOL_L
20 10 14 (00T} XDP_DD1_M_B_RAMCFG1 MAKE_BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—LINC &1 NCL5 s NG ss 6« PP1VO5_SUS
101 XDP_DD2_ENETSD CLKREQ L “TRE  — XDP_DD2_ENETSD_CLKREQ o .|
" @@ XDP_DD3_AP_CLKREQ L RIBTT SHORL 1 2 AP_CLKREQ L & e s o XDP
PCH XDP Si gnal |sol ation Notes: ms o XOP_PCH T = _Rl ; :Slmn2 - {
" Qut put’ non-XDP signals require pulls. L xoP =
"Qut put’ PCH XDP signals require pulls. = e %@%@%%WQ“/V\/ 5% 7 20W MF 20T
XDP
R187x and R189x shoul d be pl aced where 7 nmgyﬂsﬂmﬁ%_z/vwl
signal path needs to split between route —NEARE e 5% 1720w W 20T
from PCH to J1850 and path to non- XDP
signal destination (to minimze stub). 7 XOP PCH TCK = _R1866 :Slmn2 Sy ZOW 20T
Unused PCH XDP Si gnal s L
B XDP_DA1_USB_EXT =
B US| cocL B, TP1810
B XDP_DB1_USB_EXTD OC L
D P GO HDD PVR EN #%FQGTP1811 SYNC VASTER=J15 NL.B SYNC DATE=10/ 31/ 201 A
" e
X om TP1812 CPU & PCH XDP
e Cl_GPU_GOOD 11D TP1813
TR-Fe
d} Appl e I nc. —
®
NOTI CE OF PROPRI ETARY PROPERTY:
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4

PCH PWROK

BYPASS=UL950: 5M
+ C1950
0. 1UF

Gener ati on

50 44 43 42 41 39 38 35 39 PP3V42_G3H

69 86 57

81 71 69 67 66 65

B BNRNRBEE PP3V3_S0

PCH Reset

w2920 1RGN EN _PP3V3_SO
& S i 35

51 49 48 47 46 4

74 18 &

402
S| LK_PART=SYS RESET

— PM PCH PWROK

£ CKPLUS_WAI VE=UNCONNECTED_PI NS

42 41 30 20 (TR SMC_DELAYED PWRGD

NOTE: ALL_SYS_PWRGD nust
| east 5ns after all

remain |ow until at
rails are valid.

PCH 33VMHz C ocks

R129255
o3 —LPC O_K?—':L;’\{IIE%{\I/I:CAR:%llu(J. DTS5 N 2 LPC CLK33M SML oD e
1/ 20W
0 R1956
o LPC CLK33M LPCPLUS R 1795 2 LPC CLK33M LPCPLUS e
= = N T6. 35nmm %
1/ 20W
R1959 Pt
o PCH_CLK33M PCl QUT 1032 2 PCH CLK33M POLIN oy i
[D——="—==""FF ACE_NEAR-ULTOD. 74076 35mm ~ V.Y,
1/’\%:OW

2

o
2

System RTC Power

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

VDDI O 25M B: Canera power rail for XTAL circuit. y PP3Va2_GBH

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

P e ar e 4w 0., .~ PM PCH PWROK e
R1950" 2 %, NO STUFF W Do we need this? VARE_BASESTRUE i
2. 0K 402 R194Z)1 QOng48
%’{:Zlag‘év = 1/ 280 2/%0w  CKPLUS_WAI VESUNCONNECTED PI NS
) WAl VE= |
76 50 4 10 my—ALL_SYS PWRGD 1 0 [Sofe3s o %0 02bli,[ 18501 74LVC2GDBGIT/ S505
{1950 PM S0 PGOOD s 18 [Soress RL949
2 3
s [T CPUVR PGOCOD 08 / . U10985 PLS(,Yt§NPVBg§UURAU/: — 1 N 2 __PM PCH SYS PVWROK oo 12 16 41 71 76
4 1/16W
4 Vios™

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

But t on

12 41 71 76

PCH ME Di sable Strap

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
If high, ME is disabled. This allows for full re-flashing of SPI ROM
SMC controls strap enable to allow in-field control of strap setting.

Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. %' ncz)%l_ lO:eI | gBﬁ;V( g&)?h?}ng‘ Jlig;”: RO 66 65 63 62 59 50 50 49 37 3 POV SO
NOTE: VDD _25M nust be powered if any VDDl O 25M x is po";ﬁeg';?sz; 1o 16 17 15 10 o _PP3V3_S5 1R1920
BB R RS i n-Cel | & G3Hot 3. 42V GaHot 190K
Coin-Cell & No G3Hot: 3.3V S5 2750w
No Coi n-Cel | : 3.3V S5 920 L5601
No bypass necessary DWN5LO6VKs 7 Pl _DESCRI PT ERRI DE_L S5V
GreenCl k 25MHz Power 5 14y B3 PPIVE S5 o oes [ To 4 SO PICR O S5
PP1V5_S0 2
SB XTAL POWEr s as s 52 10 1715 13 17 1 _PPLV5 SO o8 B0 84 52 19 AT 15 19 32 5 a
Canera XTAL Power " % "PP1V2_CAM XTALPCI EVDD o W 0® L_ofal 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power o0 20 20 20 PP3V3 TBTLC ) B VBAT and +V3.3A are
3 internally ORed to L%%\?KZQ ol
NOTE: SLG3NB148A provides slow rising " " " " > create VDD _RTC_OUT. DVNS A kh
edge on 25MHZ_B when powered from C%‘glzué 1 C%‘glzug 1 C%_ngUIZZ 1 Clgl%'% 1 - SOT-963 —
; B T yp— C R o U T A uU1900 +Vv3. 3A shoul d be first
1.2V VDDl O, Redwood Ri dge al so 28 28 28 18% i
R : cErm 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power Xk 176
conpl i cates VDD _25M power, forcing R =5 R 20558 TOEN e s
h QIC_ to reduce VBAT draw. 1
at least S4. Both issues to be CRI TI CAL SPI DESCRI PTOR OVERRI DE L
addressed in upcomi ng part 11 l\ioe 25MA  32.768K| 12 SYSCLK_CLK32K_RTC s B L L
(SLG3NB148C) . = S Vi cE_25M B
C1905 14 \i cE 25M C 25M AL 9 SYSCLK CLK25M SB s SYNC_VASTER=J 15 REFERENCE SYNC DATE=12/ 18] 201
12PF R1905 25m 8] 8 SYSCLK_CLK25M CANERA e T -
27| SYSCLK_CLK25M X2 LASN2 o SYSCLK CLK25M X2 R qu 3 |x 25m 15 SYSCLK_CLK25M TBT 1o Chi pset Support
|2 RITI NO STUFF x1 ~PPVRTC GBH 12550 TR O .
R VAR 'R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NUM>| D
0402 NC 3,255, 5\ sm lnl/\u/I b THRM .
T #<NC25. 000MHZ- 20PPM 12PF-85C S /96w ~20\ prd +C1910 S <E4LABEL>
0%29,3('):6 L4020 NEIE - il};": NOTI CE OF PROPRI ETARY PROPERTY: [
1|2 SYSCLK_CLK25M X1 —F gg;wl THE | NEORVATL ON CONTAI NED HEREI N | S THE <BRANCH>
L, NOTE: 30 PPM crystal required T TG WA NTAIN TH & DOCUVENT | N GONEI CENCE 19 OF 118
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RIO SD Card Reader Support LCD HPD | nvert er Pl at f orm Reset Connecti ons

PP3V3_S4
Pull - Up on CPU Page
— ( o oA b L Y ) Unbuf f er ed R2081 — LPCPLUS RESET L w0 e
: S e 12 PLT RESET L 1 2 = | pCPLUS RESET L ==2-"""
'R2041 D ce_BAe=ToE A S e
40K W R2083
ir2ow p 402 IAAN2  SMC LRESET L Flos
2201 @01 5%
1/16W
o DVN32D2LFB4 R2071 MEF
o s sl BEEE PPAV3 SO Buf f er ed N PCAOSSTD RESET L gy -
92040 116w
DWNSLOBVK- 7 |__ CRI TI CAL i
] ) S MZavHelcos R2885
a L 4 BUF L D RESET L s
w42 120 oy SMC_PME S4 DARK L STEL = _lu2080 PLT_RST BU — 1 1/510ng SSD RES oo
E *R2080 MEoLF
71 69 65 65 a7 45 a0 22 21 15 _PP3V3 S3 Bt Cgol%('g 1 N 100K N 402 CAM POl E_RESET_L gy 56
1 . - 1/16W 5%
TC7SZO8FEAPE éﬁﬂg ) M5 Leisw R2088
sores 5oy 402 1A\ 2 AP RESET L o
5%
" SDCONN_STATE_CHANGE L R2087 118w
ap—=—— 0 = = = M- LF
SDCONN_STATE_CHANGE L wn DM - wWn = 0 02
To/ From PCH 2030 : > RO S Janu} H HPD pUI I dO 1 2 4 TBT PO E RESET L g
0. 1UF — From RI O Connect or 5w
Glggﬂ_ M- LF
N 2 402
CERM X5R 70 68 12
0201 =
Flexible 1/0O Ali ases
SD Card Reader is always USB3 in this inplenentaton.
o7 0 15y USB3_SD_D2R P — USB3 SDD2RP (e RAM Confi gurati on Straps
7571 05 20 15 ¢oopUSB3_SD _D2R N — USB3 SD D2R N w0 ee 1 ve &E RAI\/CFg
76 71 60 20 13 ry—USB3_SD R2D C P :—wgsz%z@—ci@“ 20 68 71 76 XDP_DD1_M.B_RAMCFGL
oo o0 rmy—USB3 SD R2D C N = B3 El R0 C N oy 5 200 1 v ’ RAMCFGL: L RAMCFG2: L | | RAMCFGS: L
. - . 'R2011 R2012 [‘R2013
Fl exi ble 1/ 0O Confi guration Strap e Lk Sl
Must pull signal correctly even if always USB or PCle L35 o s
L BN NEnY _PP3V3_SO .
Redwood Ri dge Support
RR output is open-drain, no isolation necessary =
rypRiBHEER PP3V3 SO
22014 1w vppRiBREER PP3V3 SO
Redwood Ri dge JTAG I sol ati on RIS 162013
< —L o 1UF
TBTLC can be on when SO is off, and vice-versa T %}Z’CERM
I'sol ati on ensures no | eakage to RR or PCH TET_PVREN rust be high for JTAG Progranm ng SoT833 0201
U2060 supports I/ O s powered when VCC=0V 2 20 -1 BI_PWR_EN ;Al § v JTAG TBT TCK mom 20
w0 1 > LTAG 1 SP_TCK gL 3
o0 20 20 10 _PP3V3 TBTLC - TBT PWR EN PCH s = 3 TBT PWR EN 2020
I 5C PWRDWN L A2 B Y =D
GS3 Connect or Support IR P R-=CE oD ®
REREARLE b
1 1 1
DEVSLP not supported on LPT-H R2061 R2062 ['R2063 ot
10K 10K 10K 4
C2060 1 506 506 506 r
0_ 1UF 1 -] 1/ Q%V 1/ 20W %/IFQDW
ST Vi 201, ,201 201
X5R- CERM 2 .
020 U2060 Pul | -up val ues TBD
SN74AUP3G07DQER
= X2SON
w I TAG TBT_TNS_PCH 1 1A @ v 7 JTAG TBT_TNB gy 2
e JTAG | SP_TDO 203y _ 346 JTAG TBT_TDO 2
an <} o
e JTAG | SP_TDI 3|2Aa 5y 2Y]5 JTAG TBT_TDI 2
(an {&> o
To/ From PCH @D To/ From RR
(Pull -ups on PCH page) " CRI TI CAL
SYNC MASTER=J15 REFERENCE SYNC DATE=01/ 14/ 201
e apunyas

Proj ect Chi pset Support 1
(3 spple tne.  f=Soinow]o]
[¢]
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0O transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

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

n 1
CPUVDDQ EN = (I SOLATE_CPU_MEM L + PM SLP_S3_L) * PMSLP_S4_L VEM SO PGOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = !'| SOLATE_CPU_MEM L + CPU_MEM RESET_L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
o1 5 52 31 39 39 37 13 13 1 _PPBV3 S5
76 oo a1 s 912y PM SLP S4 L - il PM_MVEM -
1%U¥(E)'\é ) 11RO2K122 5 CRITICAL
%OOK o169 60 65 100 o _PPLV35 S3RSO CPUDDR %’Zwlf‘é’ 5 | 120
“ow N 462 - DVB53D0WV
zyézLF R%;_Zﬁ% PM VEM L 2l !':} SOT- 563
4 CPUVI EN o5 1/ 16W
peava sa S e - £ |
CPUVEM SO Q@105 ol MMV DLV () Setatouv >
R2101% DWNSLOBVK- 7 kn %& SOT- 563 1
100K sorses !
3 ] R212L 120: "
LB " s a0 0. 047UF ——
ab5 2[GT S 1/ 16W 18%
’ CPUVDDQ EN L ' Mﬁbgz X5R- 84‘155\2'6' 2
CRI TI CAL L CRI TI CAL
O:’UI\/EI\EI_S(()) ol o~ 1OSCPUI\/EM S0
DNNSL%VK— 7 = — LO6VK- 7 =
Sor-s63 | Kh > | sor-se3
= t—
s[gs 7 1S Wgls
1 T | SOLATE CPU MEM L 4 PMSLP S3_L 12 41 66 71
CPUVEM SO
= 'R2110
§ 10K
5%16'\év
25’%'&
MVEI EN
71 0 6 o5 00 7 21 _PPSV_S3 ORI TI CAL ¢+ VEWTT E oD o w0 CI
Fomnse | MEMVTT anp
CPUVEM SO CPUVEM SO s 32ad9 [ Ensures CKE signals are held lowin S3
R2115 R2102 Sorses | Kk
100K iogk il
M:lég/e M:lg? o
b5, b5, 2[a¥ s 1 o0 00 27 PPVIT_SO_DDR
CRI TI CAL MEW/TT EN L L CRI TI CAL
CRI TI CAL CPUMEM SO CPUMEM SO 75mA max | oad @O0. 75V
CPUMEM SO 82\}'9(7) (ol 3Dy 1%0 Vi 7 60MA max power
Q2115 LS [P ﬂ\_sm-seaoe ]
SOT- Ifs_306VK:VD7 M B CRI TI CAL
- 5i
J 2[5k s gs 74 00 0 65 60 7 21 _PPBV_S3 CPUMEM SO |
NO STUFE o[ BT |o PLT RESET L ermuwzn @LgZE']\_ASS](_)l )M\BL%\J/_IEQ =
C2117 * LI~ 100K somses |
0.047UF = ke —
Sab 2 Wiy
or 22 46 60 65 69 71 402, G™ SfT
CRI TI CAL
CRI TI CAL
o 00 | VLI
1
DVN5L ggﬁ_‘gel_l Kk 0.001UF
H CBRM 2
MEM RESET_L oy 25 26 25 26 s[c™ sl .
70 60 21 (TR NEMWTT_EN
Step | | SOLATE_CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MEM RESET_L MEMVTT_EN |CPUVDDQ EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 o] 1 1 1 1 1 1 1
to =2 0 0 1 1 1 1 0 1
s3 3 0 0 0 1 X 1 0 0
4 0 0 1 1 % 1 0 1 SYI\K%I IIVLAESTEREJ 15 REFERENCE SYNC DATE=12/18/ 201
5 0 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
7 1 1 1 1 1 CPU_MEM RESET_L 1 1 !
SO d} Appl e I nc. <SCH_Num-|D
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® <E4L ABEL>
. . . . NOTI CE OF PROPRI ETARY PROPERTY: T —
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0 THE | NECRUATL O CONTAI NED. LEREL N 1 S THE <BRANCH>
transition. Rails will power-up as if fromS3, but MEMRESET L will not properly assert. Sof t war e T e o e e 21 OF 118
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. N T e S 1T 1 wioLE Or parr [ T—
IV ALL RI GHTS RESERVED 21 O: 81

8 I 6 5 4 3 2 1




8 7 6 5 4 3 2 1

Page Not es CPU- B d Ma | Vi PPLV35_S3
Power aliases required by this page: ase . rgl nl ng CPU_MEM VREFDO A1 SQL VRef D Vi ders 5
. =PP3V3 S3 VREEMRGN FETs for CPU isolation during S3 DDRVREF_DAC CRI TI CAL Al ways used, regardl ess
. =PPDDR S3 MEMVREF CRI Tl CAL R120202|<5 EN RC' s to avoid drain glitches DDRVREF_DAC of margini ng option. 1R2221
- == - - 2 1 > VREFMRGN DQ A _EN _RC o 1K
Signal aliases re red by th R 2 MEMRESET | SO LS5V L ~ LO6VK- 7 . 1%
S gl °c VRIEFDACS Sglljl Yy I's page ™ v} %r_\gelgoevw 7 DDRVREF_DAC oM DDRVREF DAC o“ SOT- 563 PLACE_NEAR=C2220. 1: 2mm asw
- =1 2C_VREFDACS_SDA g 1= R2201!|  MeLF 2225 3 R2223 249 ace_NEAR-R2223. 2: 1im
- =l 2C_PCA9557D_SCL 7 >—CPU_DI MVA_VREFDQ o TTTo 100K e @ T7'§T’f, L 2 PPOV/S _S3 NEM VREFDOQ A ;2. 10
- =1 2C_PCA9557D_SDA - © 120w cigg\gln 2 M | 1%,  PLACE_NEARER2221.2: 1mm N-NECK-W BTH=0. 2 mm
= — 201 225 pin 6: M 1
BOM options provided by this page: 2 %ACE NEER:QZZZO. 6 2 5amm 201 R22212K
- DDRVREF_DAC - Stuffs DAC margining circuit. = - PLAGE NEAR=Q2220. 6: 2mm 115
CRI Tl CAL = A 8:_202228F Vbt
o 26L86VK— ; CPU _MEM VREFDQ B | SOL T %gaéaVCERM
T o Ro2a5 BORVREF. DAC o 2230 'R2241
2 - MEM VREFDQ A RC 1 5AN2
++ > CPU_DI MVB_VREFDO o T30 ANz VREEMRGN DQ B EN RC ~ 265 7 RASES K
- © DDRVREE DAC 5% DDRVREE DAC [V) SOT- 563 = PLACE_NEAR=C2240. 1: 2nm 1/’\%9W £ 1/ lﬁ\év
: ", 5] R2202:|  wt¥ C2245 1 : = R2243 o T 249 n —Ro243, 2:
NOTE: CPU DAC out put step sizes: ook 402 01U o TETo 2 CE_NEARCR2243, 2: 1
DDR3 (1.5V) 7.70mV per step 5%2 "o - = 1 2 WWB—JLPPOWS S5 VEM VREFDQ B 420 10
DDR3L (1.35V) 6.99nV per step CRI TI CAL L2 CERM 2 I—u—l 18w PLACE_NEARER2241.2: 1mm NZRECKZW DTH=0 2 mm
220 a0, 402 @265 pin 6: i R2242!
V) SC)T_%I§06VK- 7 - PLACE_NEAR=QR260. 6: 2. 54nm J PIé\EE?NEAR=Q2260. 6: 2nm . llg]l%
z L= = !
L 02
o> CPU_DI ML VREFCA o T3 7o CPU_MEM VREFCA A I SOL e e
< 2 G
NOTE: CPU has single output for I—“—l DDRVREF_DAC CRI TI CAL 6361 R2240
VREFCA. Split into two R2265 DDRVREF_DAC M VREFDQ B 124.9, '‘R2261
signals for independent DAC 1 2 VREFMRGN CA A EN RC 0 %%ge\ﬂ(_ 7 1% %nle
mar gi ni ng support. Wen CRI Tl CAL DDRVREF_DAC 5% DDRVREF_DAC O] | sor-se3 PLACE_NEARFC2260. 1:2mm - 1/20W L Hiew
DAC mar gi ni ng VREFCA ensure - 260 R2207* Vst C2265 g R2263 20t 282 AcE_NEAR=R2263. 2: 1nm
| SOLATE_CPU MEM L is | ow o7 INBLO6VK- 7 100k 02 0. 1UF o T&o NN PPOV75_S3_MEM VREFCA A ... 1
to renove short due to CPU. 3 288 CEi%\g," 2 < " . PLACE_NEAR=RZ261.2: 1mm N-RECR-W BTHEO: 2 nr
J T3Te & R2262°
M I—u—l = PLACE_NEAR=Q2220. 3: 2mm 1%
. . = 1C226 Ry
— —L_0. 402
DAC- Based W©Mar gi ni ng CPU_WEM VREFCA B 1501 L g, 0220 :
2 SV
oMT DAC sets voltage | evel, PCA9557 & FETs enabl e outputs DDRVREF_DAC CRI TI CAL 0301 ™ R2260
and di sabl es margi ning after platformreset. R2285 DDRVREF _DAC M VREFE A 124.9, ‘R2281
47 45 41 22 21 20 13 PP3V3_S3 R2218 , 100K, VREEMRGN CA B EN RC . 265 1K
71 59 58 65 SHORT, ’ LOBVK- 7 X 1% 1%
1 2 PP3V3 S3 VREFMRGN _ DDRVREE DAC 5% DDRVREE DAC [ SOT-563 PLACE_NEAR=C2280. 1: 2nm 1/’\%9W . ’u:uaév
Nate Wy BTHEG: 2 508! Vi C2285 : x| R2283 201 - 19
NoNE Vol rAGeSs 3V m R2208 Mo ¥ 5 282 ACE_NEAR=R2283. 2: 1mm
RaE DORVREE DAG | | DORVEEF_DAG TooK 0. 11 o T8Te 1 2 PPOV75_S3_IVEM VREECA B 20 7
Cg 2%9 s 8:21%91 1280 %3‘2,51 2 LA e P 56, PLACE_NEAR=R2281.2: 1mm M N-RENR-W BFES: 3 m
* “200 pu— % 201 M 1
PP I P T ORI TI CAL 2 i R2282
a02-LF 0207 of DDRVREF_DAC (Al 4 Rs) = FESog0 e sem 1180
— — 1
VoD = DDRVREF_DAC 59320 Maoh,
7 D>—SMBUS PCH CLK §saL U2200 vouraL VREFMVRGN _DQ A R2226 332 1 2 VREFMRGN DO A RDIV R22x6 pin 2: - 0%,
1 7 18 @-—SVBUS _PCH DATA lspa N vourg|2 VREFMRGN _DQ B R2246 332 1 2 VREEMRGN DO B RDIV PLACE_NEAR=QR225. 1: 2. 5anm | §85; C=FM R2280
76 71 88 63 0 T9% 17 16W MF-LF 402 PLACE_NEAR=Q225. 4: 2. 54rm M VREE B N 24. 92
_ 9n0 8§ vourgs VREFMRGN_CA AB R2266 332 1 2 VREFNRGN CA A RDIV PLACE_NEAR=QR265. 1: 2. 54mm N,
Addr =0x98( W) / 0x99( RD) 10a1 g vourds VREFMRGN_MVEMVREG FBVREE | _Re286 332 1 2 VREFMRGN CA B RDIV PLACE_NEAR=QR265. 4: 2. 54mm vaw L
1% I1716W MFLF 402 201 -
GND.
9 NOTE: MEMVREG and FRAMEBUF share
a DAC out put, cannot enable
both at the sanme tine!
1 PP3V3_S3 3320 21 22 44 40 47 05 68 0
» CRITI CAL
DDRVREF_DA
CRI Tl CAL CZQOE? ) DDRVREF_DAC
DDRVREF_DAC
C2202 ¢ DDRVREF_DAC 0.1UF
- 619 s U2204 DDRVREF_DAC
0. 1UF — VCC CERM X5R 2 e .
83l 2| 2201 i - VA ks R2214
ceRiSR Peasod, 1 a VREEMRGN_MEMWREG BUE 154 AR DDRREG FB o
QFN, - 1%
(D) POLS s NC 3 2 E 1/16W
slao S E VREEMRGN DO A EN * % M5t
Addr =0x30( WR) / 0x31( RD) 4a1 P2l VREFMRGN DQ B _EN
5|p2 p3| 10 VREFMRGN _CA A _EN
pal 11 VREFMRGN_CA_B _EN =
psl 12 VREFMRGN MEMVREG EN CRI Tl CAL
76 71 00 63 4s 22 10 13 rEy-——SVBUS_PCH CLK ilscL P6| 13 VREFMRGN_FRAMEBUF_EN DDRVREF_DAC DDRVREF_DAC
76 71 60 63 44 22 10 13¢ySMBUS PCH DATA 2/spA P74y NG R2213*
THRM o RESET* (515 11?33:/5'\} M'7-\J><2422530 4
PAD
UCSP
RST* on 'platformreset’ so that system N 201, AL VREFMRGN FRAMEBUF BUF
wat chdog wi | | di sabl e mar gi ni ng. DDRVREF_DAC
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5%
" PCA9557D RESET L CKPLUS_WAI VE=unconnect ed_pi ns { veiF
m DDRVREF_DAC 2402
R2215*
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 100K =
120!
DAC Channel : A B C C ' 2'64‘14\/2
Y TER=J 1 =
PCASS57D Pi n: 1 5 3 4 5 S’ N(%Ill\ﬁs J15 M.B SYNC DATE=10/31/ 201
DDR3 (1.5V) DDR3L (1.35V) DDR3 (1.5V) DDR3L (1.35V) = DDR3 VREF MARG NI NG
) o o emh i
Nomi nal val ue 0. 750V (DAC: Ox3A = 0.747nV) 0. 675V (DAC: 0x34 = 0.670nV) 1.500V (DAC: 0x74 = 1.495V) 1.343V (DAC: 0x68 = 1.341V) NOTE: DDR3 assunes TPS51916 supply with 10.0k/49. 9k di vi der Appl e Inc <SCH_NUM> b
Margined target: | 0.300V - 1.200V (+/ - 450mV) 0.275V - 1.075V (+/ - 400mV) 1.200V - 1.800V (+/ - 300mV) 0.950V - 1.750V (+/ - 400mV) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider o ' S EMLABEL>
DAC r ange: 0.000V - 1.508V (0x00 - 0x75) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 3.004V (0x00 - OXE9) 0.000V - 2.707V (0x00 - 0xD2) NOTI CE OF PROPRI ETARY PROPERTY:
Mar gi ned range: 0.299V - 1.206V (+/ - 453mV) 0.269V - 1.083V (+/ - 406nV) 1.199V - 1.801V (+/ - 301mV) 0.932V - 1.760V (+/ - 414nV) %Eép%fg?i%‘él%%ﬁ?ﬁ?ﬁﬁ%i*
VRef current: +901UA - -911uA (- = sourced) +811UA - -816UA (- = sourced) +36UA - -36UA (- = sourced) +28UA - -29UA (- = sourced) | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 22 OF 118
. NOT TO RODUCE OR
DAC step si ze: 7.68nV / step @ output 7.67nV /| step @ output 2.575nV / step @ out put 3.923nV / step @ output i Nor 1C> EgEAL R PUBEIO; N VHOLE CR PART
I'V ALL RI GHTS RESERVED

8 I 6 5 4 3 2




8 7 6 5 4 3 2 1

17 74 70 20 23 22 _PPOVZ5_S3_NMEM VREFDQ A 17 78 70 24 23 2 _PPOVT5_S3_NEM VREFDQ A 17 78 70 20 23 22 _PPOV75_S3_NEM VREFDQ A 1 7470 24 22 22 _PPOV75_S3_NMEM VREFDQ A
17 74 70 20 23 22 _PPOV75_S3_NEM VREFCA A 17 78 70 24 23 22 _PPOV75_S3_NEM VREFCA_A 1778 70 20 23 22 _PPOV75_S3_NEM VREFCA_A 17 78 70 20 23 22 _PPOV75_S3_NEM VREFCA A
PP1V35_S3_MEM 25 24 25 26 a6 60 77 PP1V35_S3_MEM ;5 24 25 26 46 60 77 PP1V35_S3_MEM ;5 24 25 26 46 60 77 PP1V35_S3_MEM ;5 24 25 26 46 60 77
C2307 » ) ) )
0. 7Y Cc2308:| |+C2309 G231r c2318: |:C2319 G232 C23281 |:C2329 23301 C2338: |:C2339
N 0.047UF —— L0’ 0470F * 0w —— 0.047UF —— L 0" 0470F g —— 0.047UF —— L 0" 0470F - e —— 0.047UF - L 0. 0470F
CERM X5R- 1 =] =1 S S ol S o 13% 10% av o, =3 =3 S S ol S o 13% 10% av o, =3 =3 S S ol S o 13% 10% av o, S =3 S S ol S o 13% 10%
Sot 2|3 8|8|6|o|d ¥ S| &E|o|ad o o Y I P ceR x5 1 o3| 8|8|8|old|¥ s &E|oad o o Y I P ceR x5 1 2|3|8(8|8|Y g5 =o|a|d o 3 Y I P ceR x5 1 2|3 8|8|8|o||Ys| &E|o|ad o o P
H2 N&m 201 H2 N&m 201 H2 N&m 201 H2 N&m 201
= VoD oo O LL( H £ VDD o g "Lé AT L VDD g 8 "Lé [T L VDD e 2 9 é i)
2 MEM A A<O> K4 g OM T_T/ABLE g germie ey NEMA A<0> 4 | a0 OM T_TABLE g EeEmRE ey NEM A A<0> K4 | a0 oM T_TABLE g germeie o MEM A A<O> K4 | OM T_T/BLE g germie
PINEM A A>T U2300 R Ry By L ooy VEM A A<i> 18] U2310 RNy By L v MEMA A<i> 18] U2320 \ o NEw Foser | o MEM A ASI> 18| 2339 {5 ReseT L D
TINEM A _A<2> L4 | a0 DDR3- 1333 RESET* i s 7 MEM A _A<2> L4 | pp DDR3- 1333 RESET* ey _NMEM A A<2> L4 | po DDR3- 1333 RESET* a2z ) _VMEM A A<2> L4 |p DDR3- 1333 RESET e
57 NEMA A<3> K3 pg (SYSBVEQZ) b B4 MEM A DO<O> ..., MEM A A<3> K3 | (SYSBVEQZ) b B4 MEM A DQ<14> ..., MEM A A<3> K3|p (SY;E\‘,SQZ) b B4 MEM A DQ<22> .., MEM A A<3> K3|p (SY;E\‘}E;QZ) o[ B4 MEM A DO<31> ., 4
TUMEM A A<4> L9 | g il B MEM A _DOQ<6> 11 ot NEM A _A<4> L9 |y il B_NVEM A DO<9> ..o MEM A _A<4> L9 | p poil B VEM A _DO<21> . oo NMEM A _A<4> L9 | ps poi| B _MEM A DO<24> ..
TTNEM A A<B> L3 | a5 e[ S MEM A DQ<7> ., -, MEM A A<5> L35 pe| S _MEM A _DO<10> ... MEM A A<5> L3 | a5 b 3 MEM A DO<16> ., .. NMEM A _A<5> L3 | a5 ol G VEM A _DO<27> 4 2 1r
e MEM A A<6> M |6 sl ©_MEM A DQ<5> w2 MEM A A<6> M | g ps| @@ _MEM A DO<15> ., ; NMEM A A<6> M |, pel @ MEM A DO<17> ,, 22 MEM A _A<6> M | g psl S _MEM A DQ<28> ., 4
2y MEMA A<7> W8 |y N/ DO B2 MEM A DO<3> .7, NEM A A<7> W8 | py ne/ Do B4 VEM A DOS11> ooy MEM A A<7> W,y ne/ Do B4 VEM A DO<18> .7 MEM A A<7> W,y Ne/ DOt B2 VEM A DO<30> ;2 1
AL MEM A A<B> N |5 NF/ DGs| E9_VEM A DO<1> ., . VEM A A<8> ™| 5 NF/ DQB| E9_VEM A DO<13> . NEM A A<8> N0 |pg NF/ e[ E9_VEM A DQ<23> . ;o NEM A A<B> N0 | NF/ Ds| E9_VEM A DO<25> ., 1,
3 MEM A A<O> M g nNF DG B MEM A DO<2> ..., MEM A A<9> Wi |, NF/DQs| 2 VEM A DO<B> ..z, MEM A A<9> M |,g NF/DQe| 22 VEM A DQ<20> iz, MEM A A<Q9> M |, NF/DQs| D2 VEM A DQ<26> ;.0
2, MEM A A<10> '8 |0/ P NF/ D7l B8 VEM A DQ<4> ., 0 MEM A _A<10> B8 | a0/ AP NF/DQ7| B8 VEM A DO<12> 55 _VEM A _A<10> M8 | a1/ AP N/ Q7| B8 MEM A DO<19> .y 55 M A _A<10> 18 [ a10/ AP NF/ DQ7| B8 VEM A DQ<29> ;4 47
35, MEMA A<1l> W ia o VEM A DOS P<0> 3 L-NEMA A<LI> W lx, sl O _MEM A DOS P<i> # L-MEMA A<il> M ja Dos| 4 NVEM A p<p> 3 L-NEMA A<ll> M |, sl & VEM A DQS P<3> . ..,
337 MEM A A<12> K8 |15 g 5 VEM A NeO> 371, VEM A A<12> K8 |5 e o2 NVEM A Nels 21, MEMA A<12> K8 | o/ per D4 VEM A Ne2s 21, MEM A A<12> K8 | 1o/ per DI NEM A N<3>
P U EM A A<13> W | ars post ot MEM A DOS N<O= B 5~ EM A A<13> W | ars postp> MEM A DOB Nel> B 57 VEM A _A<13> W | ars pos ot MEM A DOB Ne22 B 5 VEM A A<13> W | ars ogs b2 MEM A DQS N<3> ;i
TTVEM A _A<14> M8 | pag DM TDGs| B8 s or2azer MEM A _A<14> N8 | pg DM TDGs| B8 s 2r2asr NEM A _A<14> M8 | pg pm TDGs| B8 s onsr NEM A _A<14> M8 | pa DM TDGs| B8 -
27 MEM A A<15> J8 a5 NETDRs [ A8 e = 172124 237 _NEM A_A<15> 38 | a15 NE/ TOQs* | A8 1 172124 27 _NVEM A_A<15> 38 | a1 N/ ToGs* | 28 e = 7727 20 2 7 _MEM A _A<15> J8 | ni5 N/ ToGs* | 28 e =
22, VEM A BA<O> 33 | gpg cs g MEM A CS L<0> ,,,,, NEM A BA<O> 33 |gao cs- B MEM A CS_L<0> .., , MEM A BA<O> 33 |gpo cs* LB MEM A CS L<0> ,,,,, MEM A BA<O> J3 |pp cs B MEM A CS L<0>
ZNEM A _BA<1> K9 | pap ke [ GIOMEM A_CKE<0> . ,;; _MEM A BA<1> K9 |pga; oKe [GIOMEM A CKE<O0> ., ;,; MEM A BA<1> K9 |pgan1 oKe [[GIOMEM A _CKE<O0> ., ;,; MEM A BA<1> K9 |pan1 e [[GLONEM A_CKE<O> %, 5
V=YW Ty 5L 2 5L 2 45 5 2 3
2 ;7MM BA2 k| _F8 MEM A CLK P<0>778 1l MEM A _BA<2> BA2 o« | FE_ MEM A QLK _P<0>7% L MEM A _BA<2> BA2 o< | F8 MEM A_CLK_P<0> %% %MM BA2 «|F8&_ MEM A _CLK_P<0>, » »
27, MEM A RAS L F4]pas o (h@ MEM A CLK N<0>"7, NEM A RAS L Fi]past o p®B MEM A CLK N<0>".7" NEM A RAS L Fi | past ok p)B MEM A_CLK N<O0>227,7 NEM A RAS L P4 pase o B NEM A CLK N<O0>'5 2
27 M A L & cas AL 772720237 M A L & cas AL 7727 2023 7 M A L ] cas AL 7727 24 23 7 M A L & cas AL
5] MEMA VE L M ve az< NC 722027 NEMA VE L W] yer ag< NC oz MEMA WE L Hdwe A< NC ooz MEMA WE L Hdwer ag< NC
= 3, MEM A_ODT<0>@ | cor N %X?i,\,c o0 NEM A_CDT<0>@ | cor N %x?i,\,c 72z 7 MEM A_ODT<0>@ | opr N /:fch w22 VEM A_ODT<0> @ | cor N %X?ENC
o NC MEM A ZQ<1> W9 |20 g NC Epg NC =25 NC
vss VsS NC vss VSS X NC vss VsS LR Ne vss VsS NC
S[SZ|R(2(B8|R|12(2]12] 8(8|8[3( 22R420310 SIS 2|2|(B[2|2(2(S] B(8[8|3|= slSgR(BIR(S(2|S] 8|8(B[3|] slog|R((8|1R(S(2|S] 8|8|8(3(] C
=" A2 3|8 24 ~[2 732 3|8 °|” SE 3|d °|” SEE Gl
1/ 20w
1201
17 74 70 20 23 22 _PPOVZ5_S3_NEM VREFDQ A B 17 78 10 24 23 22 _PPOV75_S3_NMEM VREFDQ A 1778 70 24 23 22 _PPOV75_S3_NMEM VREFDQ A 17 78 70 24 23 22 _PPOVZ5_S3_NEM VREFDQ A
77 74 70 20 23 22 _PPOVZ5_S3_MEM VREFCA A 77 74 70 24 23 22 _PPOVZ5_S3_MEM VREFCA A 77 74 70 24 23 22 _PPOVZS_S3_NEM VREFCA A 77 74 70 20 23 22 _PPOVZ5_S3_MEM VREFCA A
PP1V35_S3_NEM 2 24 25 26 46 o0 77 PP1V35_S3_NMEM .5 24 25 26 46 60 77 PP1V35_S3_NMEM .5 2 25 26 46 60 77 PP1V35_S3_NMEM 2 24 25 20 46 60 77
L C2348:| |:C2349 FRRELL C2358: |: 2359 PR C2368: |:C2369 L L C23781 |:C2379
T o ARA A 0.047UF —— —— 0, 047UF 2T o RAR - 0.047UF —— —— 0, 047UF T 1o REAA A 0.047UF —— —— 0. 047UF T Iq RAA - 0.047UF —— —— 0, 0470F Lo
cresgd 2| 2|3 888|992 =|olald al 3 O Y P cresgd 2| 2|3 88| 6|¢d|eF &lolald al 3 O Y I P cresgd 2l 9|38 88|¢ld|2S| & olald a 3 O YO I P aresgd 2| 2|3 88|8|9(S| Y| =lolald al 3 O Y P
( H2 01 201 ( H2 01 201 ( H2 01 201 ( H2 01 201
L VDD oo 2 9 Hfﬁ = VDD oo 2 9 AL = VDD oo 2 9 AL = VDD oo 2 9 Hfﬁ
s, MEM A A<O> K4 | O T AoLE B germNe o MEM A A<O>  Ka | p R E gopemNe | o MEM A A<O>  Ka | g s asE gogsesNe | e ses s VEMA A<O>  Ka | 5 o n o E ¥ Eie
TUTNEM A A<1> L8| U2340 Vo NEM BESET | v mn, MEMA ASL> T8 U2350 VS NEM RESET | 7w NEMA A<1> L8 U2360 eNEm REsET L oo g MEMA ASL> L8 ln L2370 ‘e MEm RESET L
TTVEM A A<2> A | po DDR3- 1333 RESET* i st _MEM A _A<2> L4 | p, DDR3- 1333 RESET* s o NEM A A<2> L4 | p DDR3- 1333 RESET* o sy VEM A A<2> L4 DDR3- 1333 RESET e
TUTVEM A _A<3> K3 | g (SYSBVEQZ) ool B4 MEM A DQ<32> ..., MEM A_A<3> K3 | a3 (SY;BV(E;QZ) oo B4_MVEM A DO<40> ..., MEM A_A<3> K3 | a3 (SY;E\‘/SQZ) oo B4 MEM A DO<48> ., .., MEM A A<3> K3 | a3 (SY;E\‘,SQZ) oo B4 NEM A DQ<56> ...,
LT NEM A A<4> L9 | [ B MEM A DQ<33> .. ; NMEM A A<4> L9 p poi| B _VEM A DQ<41> ... NEM A A<4> L9 |p o[ B NVEM A DQ<49> .5 ; MEM A A<4> L9 |y poi| B _VEM A DQ<57> ;5
T MEM A A<5> L3 | a5 pe| © MEM A DQ<34> ... NEM A_A<5> L3 | g pe| S_MEM A DQ<42> ., .. NEM A_A<5> L3 |5 o S MEM A DQ<50>  ,,,, _MEM A A<5> L3 |a5 | S MEM A DQ<58>
7. MEM A A<6> W |pg oos| @ MEM A DO<35> .50, MEM A A<6> M |pg poe[ 9 MEM A DQ<43> .,z ; MEM A A<6> M |, sl @ MEM A DO<51> ,,, »_NVEM A A<6> M | sl @ MEM A DO<59> ;.
21, MEM A A<7> M8 | a7 NF/ Dl B4 MEM A DQ<36> 21, MEM A A<7> M | a7 NF/ D4l B4 _VEM A DQ<44> 237 MEM A A<7> M8 | a7 NF/ Dl B4 MEM A DO<52> ;. 21, MEM A A<7> M8 | a7 NF/Dal B4 VEM A DOQ<60> ;.4 o
227 MEM A A<8> N9 |ag NF/ DB E9_VEM A_DQ<37> .1, ; MEM A A<8> N9 |pg NF/ D[ EQ_VEM A DQ<45> .5, MEM A A<8> N9 |pg NF/ DB E2_MEM A DQ<53> ... ; MEM A A<8> N9 |pg NF/DQsl B9 VEM A _DQ<61> ;. 77
3 MEM A A<O> M |pg NF/DQs| D3 MEM A DQ<38> . 505 MEM A A<9> M |pg NF/DQS[ D2 NVEM A DQ<46> .50 MEM A A<9> M |pg NF/DQS| D2 VEM A DQ<54> ;. 507 NEM A A<O9> M |,g N/ Dosl 8 MEM A DO<62> . | B
337 MEM A A<10> M8 | mio/ap N/ D7 B8 VEM A DQ<39> ., . MEM A A<10> 8 | mo/ap Ne/DQ7| B8 _MVEM A DQ<47> ;5 ;' _NEM A A<10> M8 |10/ ap Ne/DQ7) B8 MEM A DO<55> 5 ;' _MEM A A<10> M8 |10/ P NF/ DQ7| B8 MEM A DQ<63> 4, o
53 -MEMA A<1l> W 1A o VEM A DOS P<a> 3 L-MEMA A<Ll> WA bos| & _MEM A p<s> 3 L-MEMA A<L1> M8 a1 o MEM A DOS P<6> 3 L-MEMA A<LL> M8 A © MEM A DGS P<7> ...
37 MEM A A<12> K8 |15 g 5 NVEM A Nedo 232, VEM A A<12> K8 | a5 per 5 NVEM A Ne5o o7 MEM A A<12> KB |5 e 5 NEM A Nebo 3 5, MEM A A<12> KB |5 e 5% NEM A N7~
1 MEM A A<13> M ]p3 pos ot MEM A DCB Ned> B 5 VEM A A<13> M | as oasr p> MEM A _DCB_NSS> 2 T VEM A A<13> M| i3 posr o2 VEMLA DCB N<B2 5 5 VEM A A<13> M| i3 oot MEM A DB N<72 i s
TMEM A A<14> M8 | pa DM TDGs| B8 sroranzes MEM A A<14> N8 | pa pm Togs| B8 172720257 _VEM A A<14> N8 | pja DM TDGs| B8 v oaezs NEM A A<14> N8 | p1q DM TDGs| B8
337 MEM A A<15> J8 |5 N ToE | A8 e = vr2r 2 0sr NEM A A<15> I8 | 5 NF/ ToGs* [ A8 e = 1727 2025 7 _NEM A A<15> J8 | pi5 NF/ ToGs* | 28 e = 172720 257 _VEM A A<15> J8 | pi5 N/ ToGs* | 28 e =
7 VEM A BA<O> I3 |gao cs g MEM A CS L<0> ,,,,, NEM A BA<O> 33 |gao cs* LB MEM A CS L<0> ,,,,, MEM A BA<O> I3 |gpg cs* LB MEM A CS L<0> ,,,,, MEM A BA<O> J3 |ppo cs B MEM A CS L<0>
e VEM A BA<1> K9 |gar ce [ GLOMEM A_CKE<O> .,z ;, MEM A BA<1> K9 |gar oke [[SLONEM A _CKE<Q0> ., ;s 27_|\/m._A_BAsl& BAL oKe [[GIONEM A_CKE<0> ., ;,; MEM A BA<1> K9 |pgan1 e [[GIONEM A_CKE<0> ;s =
77 27 7777 27 7777 27 7777 27 77
55 MEM A BA<D> 34 g o |Fe VEM A_aLK_p<0> i [, MEM A BAS2> 34 g0 e K_P<0> i [ NEM A BA<2> 3¢ e oclFe vEM A P> i 1 VEM A BAS> 34 ao oL Fe NEM A CLK PO o s
51, MEM A RAS L F4]Rast o [p® MEM A_CLK N<0>777 VEM A RAS L F4] past o [B MEM A CLK N<O>7.277 VEM A RAS L F4 pase o (B MEM A CLK N<O>7.77 VEM A RAS L F4 pase o LB VMEM A CLK N<0> 77, -,
%, MEM A CAS L S cas AL o 2 Y NEM A _CAS L G4 cas AL 7o s NEM A CAS L 4] casr AL 7 or o NEM A CAS L & ] casr AL
TUNEMA VE L] ver < NC ez MEMA VE L M yer X NC mmuny MEMAVE L H]ve < NC mmany MEMAVE L H]ver A< NC -
27, VEM A ODT<0>@ | cor Ne %Xfi,\,c 7727 MEM A ODT<0>@ | cpr ne| A% NG 72207 MEM A _QDT<0>@ | cor ne| ESne 722 WEM A _QDT<0>@ | cor ne| ERne
E(QNC MEM A ZQ<5> W | zq g NC g NC 20 o5 NC
VSS! NC vss VSS! X NC VSS! —XNC vss VSS! X NC
8 8 % ol|o 22R420350 g g NN g [l g 8 olo|o|o 8 8 % ol|o 8 8 % oo g NN g [l g 8 olo|o|o 8 8 % oo
3|8 24 R PE R 2 3|8 3|d ~PEEEPE R 3|d
1/ 20w
M
1201
PP1V35_S3_MEM 4 2 25 20 46 o0 77 SDRAM Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF per chip)
SYNC NASTER=J 15 ML.B SYNC_DATE=10/ 317 201 A
=
C2300:f C2301: C2310:| C2311: C2320:| C2321: C23301 C2331: 1C2303 |1 C2304 [+ C2305 [ C2313 |1 C2314 [+ C2315 |1 C2323 (1 C2324 |1 C2325 [+ C2333 |* C2334JiC2335 DDR3 SDRAM Bank A 1 OF 2
220F L T22uF L T272uF L 200 L T2 our L 22U L 22U L T2 ouF L L g aurT Lo auF L0 1aUFT g 1UF -0, 1UF 0. 1UF 0. 1UF L0 1UF -0 1UF 0. 1UF -0 1UF 0. 1UF
2% BT BT BT BT 287 7] 287 7] BT T, &% T, &% T, &% T, &% T, 8% T, 8% T, &% T, &% T, &% T, 8% T, 8% T, 8% DRV NG, O
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R SCH NUM>
402 02 02 02 402 402 02 02 020 0201 020 0201 0201 0201 0201 0201 0201 0201 0201 0201 Ap pl e I n C . —
. . J_ <)
= NOTI CE OF PROPRI ETARY PROPERTY:
C2340 1| C2341:| C2350:| C2351: C2360:| C2361: C23701 C2371: 1C2343 |1 C2344 [+ C2345 |1 C2353 |1 C2354 (1 C2355 |1 C2363 |1 C2364 |1 C2365 [+ C2373 |1 C2374 |1 C2375 THE | NECRIVATI N CONTAI NED HEREI N | S THE
2.20F - T272UF - T2.2UF L 22U L 22Uk - 22U - 2 2uF L T22uF - L g 1uF L0 1UF -0 1UF 0. 1UF ——0. 1UF 0. 1UF ——0 1UF 0. 1UF ——0 1UF 0. 1UF ——0 1UF 0. 1UF PROPRI ETARY PROPERTY. OF APFLE INC.
28% 28% -1 28%—— 28%—— 28%—— 28% -1 28% -1 28% T T 10% —1— 10% —1— 10% —1— 10% —T— 10% —T— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10%
10V 1oV 1oV 1oV 1oV 1oV 1oV 1oV [\ [\ [\ [\ 5 3V [\ [\ [\ [\ [\ [\ 8 3V | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 23 OF 118
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R |1 NOT TO REPRODUCE OR OCPY I T
402 402 402 402 402 402 402 402 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 |11 NOT TO REVEAL OR PUBLISH I T | N WHOLE CR PART
I'V ALL RI GHTS RESERVED




8 7 6 5 4 3 2 1

12 78 70 24 22 22 _PPOV75_S3_NMEM VREFDQ A 1 74 70 24 22 22 _PPOVZ5_S3_MEM VREFDQ A 1 74 70 24 22 22 _PPOVZ5_S3_MEM VREFDQ A 1 7470 24 22 22 _PPOV75_S3_NMEM VREFDQ A
72 78 70 24 22 22 _PPOV75_S3_NMEM VREFCA_A 7 74 70 24 22 22 _PPOV75_S3_MEM VREFCA_A 7 74 70 24 22 22 _PPOV75_S3_MEM VREFCA_A 72 7410 24 22 22 _PPOV75_S3_NMEM VREFCA_A
PP1V35_S3_MEM _ 2; 2 25 20 40 00 v PP1V35_S3_MEM 52420 20 a5 0 70 PP1V35_S3_MEM 5 2425 20 40 o0 v PP1V35_S3_MEM 5 24 25 20 4o o0 17
1 1 1 1
GARLY C24081| |:C2409 AL C2418: |:C2419 Gazr C2428 1 |+ C2429 A3 C2438: |1 C2439
= 1 A A o 0.047UF —— - 0; 0470F = 1 ARAEA - 0704708 - —L- 0 0470F g/ 1] ARARRA . 0.047UF = - 0, 0470F =/ 1 AR AR - 0.047UF —— - 0° 0470F
et 2| 2|3|8(8|8|9||eS| =|o|ald ol 2 O I P et 2| ol3|8(8|8|9(2|e|s] =|oald ol 2 O I A et 2| gl3|8l8|8|o(S|e(S| =[olald o 2 E O I P - et 2| 238|889 ¢S =oed ol 2 O I P
H2 01 201 H2 01 201 H2 01 201 H2 01 201
= v oM T. TABLEVDDQ IZLILJL IZLILJL o @ = v oM T. TABLEVDDQ IZLILJL Ejé = @ = i oM T. TABLEVDDQ i Qéﬂéﬂ @ = v oM T. TABLEVDDQ IZLILJL Ejé 5 @
57, MEM A A<O> K4lpg U2400 14 >% 1 yaraazms MEM A A<O>  Ké | a9 2410 g >k%§ i 77272027 _MEM A A<O> K4 |9 2420 g &g 1 vz oz _VEM A A<O> Kd | a9 U2430 14 >L% 1 D
o NMEM A A<1> L8| S NEM RESET | T mr,-MEMA A<l> L8l S NEM RESET | T, -MEMA A<i> L8l S NEM RESET L mmi,-MEMA A<i> L8 1y S NEM RESET L
TINEM A _A<2> L4 | DDR3- 1333 RESET e s 7 MEM A _A<2> L4 | pp DDR3- 1333 RESET e _NMEM A A<2> L4 | po DDR3- 1333 RESET oo 20 _MEM A A<2> L4 | pp DDR3- 1333 RESET e
5 MEM A A<d> K3 |pg (SY;BV(E;QZ) 0| B4 MEM A DQ<6> ..., MEM A A<d> K3 |, (SY;BV(E;QZ) pw| B4_MEM A DQ<9 i MEM A A<d> K3|pg (SY;E\‘/SQZ) 0ol B4 MEM A DQ<21> ., MEM A A<d> K3 |, (SY;E\‘/(E;QZ) bw| B4 MEM A DQ<24>
s NMEM A A<3> L9 |,y pai| @ MEM A DQ<O0> ... NEM A A<3> L9 | oo B_MEM A DQ<14> ., .. NEM A_A<3> L9 | ol B MEM A DQ<22> ,, . NMEM A A<3> L9 | o B MEM A DQ<31> .., ,
% NEM A_A<6> L3 |5 pe[ @ MEM A DO<5> ..., MEM A A<6> L3 [a5 pe[ S MEM A DO<15> ..., NEM A A<6> L3 |xs pe| S MEM A DO<17> .5, MEM A A<6> L3 |s5 o[ 3 MEM A DO<28> 4 1
3 MEM A A<5> M |pg 0| @ MEM A DO<7> .5, MEM A A<5> W |, pe[ @ MEM A DO<10> .z ; MEM A A<5> M |xg o © MEM A DO<16> .7 ; MEM A A<E> M |, ol @ NEM A DOQ<27> 4+,
g, MEM A A<8> M |,z NF/ DQa| B4 _VEM A _DQ<4> iz, MEM A A<B> M |7 NF/DQ4| B4 VEM A _DQ<12> ;; Z <8> M8 |a7 NF/ Qi B4 VMEM A DO<19> .5, MEM A A<B8> M |,7 NF/DQaf B4 VEM A _DQ<29> ;27
27 VEM A A<7> N9 |pg NF/ D E9_VEM A DQ<2> iz MEM A A<7> N |pag NF/ DB E9_MEM A DQ<8> iz MEM A A<7> N9 |ag NF/ DS E9_MVEM A 20> .5, MEMA A<7> N |5 NF/ DL EQ_MEM A DOQ<26> 5 1
337 MEM A A<O> M|, NF/ DGl 28_MEM A DO<1> 1237 VEM A A<O> M |,g NF/ DQs| D3 _MEM A 13> ., MEM A A<O9> M|, NF/ Dgs| 22 VEM A 23> i3, MEM A A<O> M |9 NF/ Dol D8 MEM A DQ<25> ;.
J M A_A<10> H8 | a10/ P NF/DQ7| E8_MEM A_DOQ<3> ;- _MEM A _A<10> H8 | a0/ AP N/ DQ7| B8 VEM A DO<11>  oig; MEM A A<10> M8 | aro/ap NF/DQ7| B8 VEM A DQ<18> .4 55 - M A_A<10> H8 | a10/ AP NF/ DQ7| E8_VEM A_DQ<30> ;5
2L 6 e 5 5 5 ZEN8 6
23 ;7%% All 4 MEM A DOS P<0> ,3 i MEM A A<11> ) All pas| 4 NVEM A P<1> ;72377% All pas| 4 VEM A P<2> % ;AML% All pas| 4 VEM A DOS P<3> , .,
3 3,-MEMA A<12> ) m2 scr oI VEM A N<0> 2,7, MEM A A<12> AL2/ BC* B'_VEM A Nel> 3 L-MEMA A<12> ® j 1o/ Ber o VEM A Ne2> 31, VEMA A<12> AL2/ BC oI VEM A N<3>
27 MEM A A<13> M a3 b 04%2357” M A _A<13> M | a3 b 34%24 20 NVEM A A<13> M a3 b 34%4 257 _NMEM A _A<13> M | a3 oo o MEM A DXB N<3> /2,
a7 NEM A A<14> N8 [a14 ovogs B8 172120207 _NEM A _A<14> N8 | a1y om Togs| B8 72120257 _NEM A _A<14> N8 |14 oM Togs| B8 722700257 _NEM A A<14> N8 | a1y oM Togs| B8 _—
37 MEM A A<15> J8 | m5 NF/ TGS | A& e = 1127 20 207 _VEM A _A<15> 38 | m5 N T [ A e = 1727 2023 7 _VEM A _A<15> 38 | py5 N/ ToGs* | 28 e = 172724 23 7 _VEM A_A<15> 38 | py5 N/ ToGs* | 28 e =
. MEM A BA<1> 33 |pgap s |8 MEM A CS L<1> .. .. MEM A BA<l> I3 |px cs- b8 MEM A CS L<1> ,.,,, MEM A BA<1> 33 |gpp cs W MEM A CS L<1> ,.,,, MEM A BA<1> I3 |gpo cs* BB MEM A CS L<1> ;..o
, ZMM BAL ke [ GLOMEM A CKE<1> 1’%g ;, MEM A BA<O> K9 |gn ke [GLOMEM A CKE<1> , 7_MEM A BA<0> K9 |pga ke [GLOMEM A _CKE<1> ., , MEM A BA<O> K9 | a3 cke [[GLIOMEM A_CKE<1> 2
27 VEM A BA<2> 4 |gpp «| F8 MEM A CLK P<1>7%1 MEM A BA<2> J4 |ga> «|F8 MEM A CLK P<i> % 7 MEM A BA<2> J4 |pa; «|F8&_ MEM A _CLK P<1> 7% 7, VEM A BA<2> J4 |pa; «|F8 MEM A QLK P<15> .. .
2, MEM A RAS L F4 rast o b MEM A CLK N<1>5%.7, MEM A RAS L F4 | masr o )B MEM A_CLK_N<1>2.27,7MEM A_RAS L F4 ] pase & 1B MEM A CLK_N<1> .7, MEM A RAS L F4 ok B MEM A_CLK _N<1> 1, 20
7 MEM A _CAS | G casr AL 7220257 NEM A CAS | G4 cas AL 7220201 NEM A CAS | G4 casr AL 17 27 20 s ™ ”
L7 NEM A VE L FJye —ag< NC ooz MEMA VE L Mdyer ~az< NC rrares s MEM A VE L ] ver Az NC ag< NC
2y MEM A ODT<1>@ | cor e %X?i,\,c v 2s MEM A ODT<1>@ | oo e %x?i,\,c 12w NEM A QDT<1>@ | cor e /:fch - e %X??Nc
o NE MEM A ZQ<9> M |zq ey NC NG FaeNC
vss VsS NC vss VSS X NC vss VsS LR Ne VsS NC
2
S[SZ|R(2(B8|R|12(2]12] 8(8|8[3( 2R420410 2E[S|S[Z|R(2(B[2(S(S(S]| 82|8(R(|23(2 S|og|k(2B2(S(SS]| 3|8(2|3(2 21S121g] B|¥|B[2(2 C
- =212 g|a T - =[2|2 g|a - =[2|2 3|8 =22 fstal
1/ 20W
1201
12 74 70 24 22 22 _PPOV75_S3_NMEM VREFDQ A B 17 78 10 24 23 22 _PPOV75_S3_NMEM VREFDQ A 17 78 70 24 23 22 _PPOV75_S3_NMEM VREFDQ A 1 7470 24 22 22 _PPOV75_S3_NMEM VREFDQ A
77 74 70 20 23 22 _PPOVZ5_S3_MEM VREFCA A 77 74 70 20 23 22 _PPOVZ5_S3_MEM VREFCA A 77 74 70 24 23 22 _PPOV75_S3_MEM VREFCA A 77 74 70 20 23 22 _PPOVZ5_S3_MEM VREFCA A
PP1V35_S3_NEM 2 24 25 26 46 o0 77 PP1V35_S3_MEM 45 24 25 26 45 60 77 PP1V35_S3_NMEM .5 24 25 26 46 60 77 PP1V35_S3_NMEM 2 24 25 26 46 00 77
Gaar:| C2448:| | C2449 Gaxr | C2458: |+ C2459 G2a6r| C2468: |:C2469 Gar C2478 1 |1 C2479
T o ARA o 0.047UF —— —— 0. 047UF 2T [ REA o 0.047UF —— —— 0. 047UF T o REA o 0.047UF —— —L— 0. 047UF 2T o RAR o 0.047UF —— —— 0, 047UF |
et 2| 2|3|8(8|8|9||eS| =o|ald ol 2 msxg%Q e et 2| ol3|8(8|8|9(2]e|S =|oald ol 2 m:ég%Q > e et 2| gl3|8|8|8|9|2|e(S| =[olald o 2 msxg%Q 2 Gl et 2| 238|889 ¢S =oed ol 2 msxg%Q > e
L VoD o 8 9 i) =4 VDD oo 8 9 (z L VDD oo o 9 (I rz = VDD oo o 9 e
2w, MEM A _A<O> K4 |po OM T_TABLE g ES:E,%NE ar e NEM A A<O> K4 | OM T_TABLE g ES:E,%NE L ar s NEMA A<O> 4| AT TABLE g ES:E,%NE L e MEM A A<O> ¥4 |z QAT oBLE g ES:E%NE
TUNEM A A<I> L8| u2440 U NEm RESET | ooy, MEMAASL> 181 u2450 U NEM meseT | 7 %P MEMA AI> 18 u2460 U N RESET | oo MEMA ASI>  L8la u2470 Ve N ReseT L
TTNEM A A<2> L4 | 0 DDR3- 1333 RESET* i st _MEM A _A<2> L4 | p, DDR3- 1333 RESET* —— HE G NVEM A _A<2> L4 | DDR3- 1333 RESET* it NEM A A<2> L4 | p DDR3- 1333 RESET* 21 23 2425 26
o7 NMEM A A<4> K3 |p3 (SY;BV(E;QZ) po| B4 MEM A DQ<33> ., ,,_NEM A_A<4> K3 | a3 (SY;BV(E;QZ) ow| B4 _MEM A DO<41> ..., MEM A A<4> K3 | a3 (SY;E\‘/SQZ) oo B4 MEM A_DQ<49> .., , MEM A_A<4> K3 | p3 (SY;E\‘/(E;QZ) po| B4 MEM A DQ<57>
57 MEMA A<3> 19 |p oot B MEM A DQ<32> ., 5, MEM A A<3> 19]p, o[ B _MEM A DO<40> .5 ; MEM A A<3> L9 |p oo B MEM A DO<48> . ; MEM A A<3> L9 |p oal[ 8 MEM A DO<56> .+,
sy MEM A A<6> 3|5 pe[ @ MEM A DO<35> 5, MEMA A<6> L3 |45 o[ S _MEM A DO<43> ;7 MEM A A<6> L3 |xs o[ & MEM A DO<51> ., 1) MEM A A<6> L3 |xs o[ & MEM A DO<59> .,
3 MEM A A<5> M |pg s O _MEM A DO<34> ., ;' NEM A A<5> W | 56 os| O _NVEM A DO<42> .., NEM A _A<5> W | os| ©_VEM A DO<50> .. ;7 ;' MEM A_A<5> ™ | ol 9 _NVEM A_DO<58> ..+
337 MEM A A<B8> M |,7 NF/DQH E2 MEM A DO<39> .55 MEM A A<8> M8 |7 N/ DQs| B4 _MEM A DQ<47> .. _MEM A A<8> M8 |, N/ D) B4 MEM A DO<55> ;5 ;' MEM A A<8> M|,y N D4 B4 VEM A DQ<63> ;45 4
21 M A _A<7> N9 |ag NF/ DQs|_E9 M_A > . MEMA A<7> N9 [pg N/ DQs| B9 _MVEM A _DO<46> .4 M A _A<7> N9 |ag N/ Dol B9 _MEM A_DO<54> ., 5 o' M A _A<7> N9 |ag NF/ DB E2_MEM A DQ<62> 5 47
57 NEM A A<O> Wi, NE/Dos| D3_MEM A_DQ<37> ., -, MEM A A<9> M | pg NF/ DGs| 08 _MEM A DO<45> 7 7 NEM A A<9> M| g N/ DQs| 02 MEM A DO<53> 7 5 MEM A A<9> M| g NF/ DS D5 VEM A DO<61> ;.| B
337 MEM A A<10> M8 | mio/ap NF/DQ7| B8 MEM A DQ<36> 4, 5, MEM A A<10> M8 | a1/ AP NF/DQ7| E8_MVEM A DOQ<44> ., ;. ;' _MEM A A<10> H8 | a10/ AP Ne/DQ7) B8 MEM A DO<52> 5 ;' MEM A A<10> M8 |a10/ap NF/ DQ7| E8_MEM A _DQ<60> 5
7o MEMAASIL> W] ny o VEM A DOS peds ) LNEMA ASIL> W |, ool & NEM A pegs § 7 MEMAASLI> W |a; t MEM A DOS p<bs 5 L -MEMAASLI> Wi, o NEM A DGS P<7> ..,
37 MEM A A<12> K8 |15 g 5 NVEM A Neds 2 MEM A A<12> Al2/ BC 5 NEM A Ne5> 2 -NVEM A A<12> K8 a5 g 5 NEM A Ne6> 22 NVEM A A<12> K8 a5/ pcr 5 NVEM A NeT
) MEM A A<13> Mg oos 2 VEM A DOB N4> - o 7VEM A A<13> ¥ | a3 posr p22 VEMLA_DCB N<S2 77 ' MEM A A<13> M| i3 pos > MEM A DQS N<6> 5 5 "VEM A _A<13> M i3 oosr o> VEMLA DG N<72 7 22 7
a7 VMEM A A<14> N8 [a1q DM TDGs| B8 v oroaver NEM A A<14> N8 | p1a DM TDGS|_B8 7o aazar NMEM A A<14> N8 | g DM TDGs| B8 7222 _NEM A A<14> N8 | ajq pm TDGs| B8
337 MEM A A<15> J8 |5 N ToE | A8 e = vr2r 2 0sr NEM A A<15> I8 | 5 NF/ TDGs* [ A8 e = 1727 2025 7 _NEM A A<15> J8 | pi5 N TS | A e = vt 2w za s MEM A A<15> I8 | 15 N/ ToGs* | 28 e =
2 VEM A BA<1> 33 |gpg csr |8 MEM A CS L<1> ..., MEM A BA<1> 33 g cs LB MEM A CS L<1> ,,,,, MEM A BA<1> I3 |gpg cs* LHB MEM A CS L<1> ,,,,, MEM A BA<1> I3 |gpg cs B MEM A CS L<1> ..
% 7 VEM A_BA<O> K9 |pa oke [ GLONEM A_CKE<1> ;. :;; NEM A _BA<Q> K9 |pa okE [[SLOMEM A_CKE<1> ., ; MEM A _BA<O> K9 gy oke [[GLIOVEM A_CKE<1> ., .. ; NMEM A _BA<O> K9 |ga ke [[GLIONEM A_CKE<1> 'z
2, MEM A BA<2> J4 |ppp | P8 MEM A QLK P<1>, % L MEM A BA<2> J4 |ppo «|F8 K P<1> i %M BA2 o | F8 VEM A_CLK_P<1> 3 %M BA2 k| F8 VEM A CLK_P<1>, ...
27 MEM A RAS L F4pase o & VEM A CLK N<1>:1, NEM A RAS L F4] pase o {8 VEM A CLK N<1>3.47 7" VEM A_RAS L F4] pas- o (@ MEM A CLK N<1>34 7" VEM A_RAS L F4 pase o [ MEM A CLK N<1>.", o
% MEM A CAS L G4 casr L oo 2es NEM A CAS L O] cacr AL 7o sy NEMA CAS L &]cas L 7 orms s NEMA CAS L & cas L
51 MEMAVE L F]ve azd NC s NEMAVE L pe NC 7o NEMAVE L HA]ves NC 7o NEMAVE [ PA]ver Az NC [
.. NEM A QDT<1>@ | cor | A8 A v or2es VEM A ODT<1>@ | oy | [ine e VEM A_ODT<1>@ | cor el NG a0 VEM A_ODT<1>@ | cor el NG
7 F. F. F. F.
Ejgm N oA 2Q e Ne
VSS! NC vss VSS! X NC VSS! —XNC vss VSS! X NC
]I E IR Bl bl G E T I B B el IR als|s|z(z|elsl2izis|g| B(8|8|g(g
PP1V35_S3_NMEM 5 24 25 26 46 o0 77 (NOTE: 2x 2.2uF and 3x 0. 1uF per chip) A
| | | SYNC MASTER=J15 M.B SYNC DATE=10/ 31/ 201
C2400:| C2401: C2410: C2411: C2420:| C2421: 1:] [:C2403 |1 C2404 |1 C2405 | C2413 | cz414£cz415 1C2423 |1 C2424 | cz425£cz433 : 02434Jicz435 DDR3 SDRAM Bank A (2 OF 2
2.20F L 722U L 2. 2u0F L T2 %0F L T2 %0F L 220 L T2 20 L T2.0%UF L L g aUFT L0 a0F L0 1UF 0. 1UF - 0. 1UF 0. 1UF~ -0 1UF 0. 1UF L0 1UF 0. 1UF L0 1UF 0. 1UF
20% 20% — 20% —1— 28°/n—— 28°/n—— 280/0 20% 20% —1— -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% -1 10% B e N R
1o0v \/ 1o0v 1o0v 1o0v 1o0v 1o0v 1o0v 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R SCH NUM>
402 02 02 02 02 402 402 402 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 Appl e I nC —
J_ ®
= NOTI CE OF PROPRI ETARY PROPERTY:
C2440 1| C2441 1| C2450 :| C2451 1| C24601:| C2461: C2470: C2471: 1C2443 |1 C2444 |1 C2445 |1 C2453 [1C2454 |1 C2455 |1 C2463 |1 C2464 |1 C2465 |1 C2473 |1 C2474JiC2475 THE | NEQRVATI ON_CONTAI NED_HEREI N | S THE
2.2UF - T2.2UF - T2.2UF - "2.2UF -1 T2.2UF - 2. 2UF - "2.2UF L 2UF - L gi1uFr L0 10F 0 1UF g 1UF ¢ 1UF L0 1UF ——0 1UF -0 1UF -0 1UF -0 1UF -0 1UF 0. 1UF PROPRIETARY PROPERTY OF APPLE I NG,
20% 20% T 2% T 2% T 2% T 20% 20% —— 209% —— —71— 10% —— 10% —1— 10% —1— 10% —T— 10% —T— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10%
1oV iov iov iov iov iov iov iov 6 3 5.3V 3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 24 OF 118
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R |1 NOT TO REPRODUCE OR OCPY I T
402 402 402 402 402 402 402 402 020 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED




8 7 6 5 4 3 2 1

1470 20 25 2 _PPOVZ5_S3_NEM VREFDOQ B 1470 26 25 _PPOVZ5_S3_NMEM VREFDQ B 747020 25 _PPOV75_S3_NMEM VREFDQ B 170 20 25 2 _PPOV75_S3_MEM VREFDO B
7470 26 25 2 _PPOV75_S3_NMEM VREFCA B 74 70 26 20 - _PPOV75_S3_NMEM VREFCA B 7470 20 20 - _PPOV75_S3_NMEM VREFCA B 7470 20 2 » _PPOV75_S3_NMEM VREFCA B
PP1V35_S3_NEM 24 24 25 26 46 e0 77 PP1V35_S3_NMEM 1 2 25 26 40 o0 77 PP1V35_S3_NMEM 1 24 25 26 40 o0 77 PP1V35_S3_NMEM 2 24 25 26 46 00 77
C2507 C2517 1 C2527 1+ 71
i Fegpil Leseg  wREL Fapl L@sagy Rl FEppl Leay CREL Fagl I 2ass
) ol ol o ) ) 30 ) ol o o ) % —— —1— 109 VT % —— —— 109 VT % —— —— 109
st 2 9|38 88|y eS| Folnld o o T T % st 2l 9l3|8l8(8|Y3|els| Folold o o 0 I P st 2| 9|3 8(8|89l (S| Elould o o o T &% st 2| 9|2 8|8||9(S|¢S| E[o|ud| o o T T &%
H2 01 201 H2 01 201 H2 01 201 H2 01 201
- VDD VDDQ LL( H NE: . VDD voDQ 2 "Lé T NE: £ VDD voDQ @ "Lé T NE: <L VDD vbbQ @ "Lé HfENE:
w3, VEM B A<O> K4 | po our e RrEgRE | e MEM B A<O> K4 | our e g gl e v NEM B AO> Kt | po our maee g glrEe varse s VEM B A<O> K4 | po ourmeee g PEENE
ey MEM B A<1> 18| U2500 3 > e NEM B A<ls 18| U2510 L = e NEMB A<l> 18| U2520 L = umy MEMB A<1> L8 U2530 N S D
N M RESET_L N M RESET_L M RESET_L M RESET_L
wgy MEMB A<2> L4ln DDR3- 1333 FesET e s MEM B A<2> L | DDR3. 1333 Reser e sy MEM B A<2>  Ld| g DDR3- 1333 Resem 7 sy NMEM B A<2> L] DDR3. 1333 Fesem S S
w0y MEM B A<3> K3 |3 (SYEBVEQZ) o[ B4 MEM B DO<6> ..., MEM B A<3> K3 |pg (SYEBVEQZ) 0| B4 _MEM B DO<14> ... NEM B A<3> K3 |, (SY;BVSQZ) 0| B4 MEM B DO<18> .., , MEM B A<3> K3 |, (SY;BVSQZ) ool B4 MEM B_DO<27> 4+
o MEM B A<4> L9 n oot B MEM B DO<1> ;5 ; MEM B A<d> L9 ool ®_MEM B DO<9> ... 2 MEM B A<d> L9 |y ool & _MEM B 20> L. 7 MEM B A<4> 19 |p, oot ®_MVEM B 25> ..
27 MEMB A<5> L35 o @ MEM B DO<3> .. ;i _MEM B A<5> 3 ]ps o[ S _MEM B 11> ,.,.; MEM B A<5> L3 a5 o[ & MEM B 19> .5 MEM B A<E> 13|45 oS MEM B 26> ;21
w27 VMEMB A<6> M |5 b 9@ MEM B DO<5> .., MEM B A<6> M |46 pos| © MEM B 13> 5, MEM B A<6> M [pg sl © MEM B 16> .5, MEMB A<6> M fug oe| O MEM B 29> ;7
w0 MEM B_AS7> W8 |y N/ DQaf B4 VEM B 2> o, MEM B A<7> M|y NF/DQH B4 VEM B_DQ<10> 2 ; MEM B_A<7> M| u7 NF/DQH B4 MEM B DQ<23> 55 MEM B A<7> M|,y NF/ D B4 VEM B DO<30> ;2 77
w27 MEMB A<8> N9 |pg NF/D[ B9 MEM B DQ<4> . ..)' MEM B A<8> N9 |pg /D[ E9_MEM B DQ<12> .5 ;' MEM B A<8> MO |pg NF/DQE|E9 MEM B DQ<21> ., MEM B A<8> N |pg NF/ DL ES_MEM B DQ<28> ;4 1
w0y MEM B A<9>  Mi|,g NF/DQs D3 VEM B DOS7> ooy’ MEM B A<9> M|, N/ DQs| 03 MEM B DO<15> ..., NEM B A<9> M|, NF/DQe[ D2 MEM B DO<22> o, MEM B A<9> M|, NF/Dos[ 03 MEM B DO<31> ;.o
2257 IVE!EM E 2<in> x AL0/ AP nF/ D7) B8 VEM B_DQ<0> .. 7 _MEM B_A<10> x AL0/ AP N/ DQ7| E8_MEM B DQ<8> 5, ;; 7_MEM B _A<10> H8 | a10/ AP NE/ D7 B8 VEM B_DQ<17> ;- MEM B A<10> H8 | aj0/ AP NF/DQ7| B8 VEM B_DQ<24> ;56 4
225 1 <11> ALL 127_MEM B _A<11> ALl 7 _NMEM B_A<11> M8 |aqq "7 _MEM B A<11> M8 | g
5o -MEMB Asll> "2 @ DOS # @ DOS #1 DOS o -MEMB Asll> "2 DOS
35 3, MEM B A<12> 0 | pig)pcr O MM B e s 4§ VEM B A<12> K8 | mp/pcr oo 52 NEM B DQS Pel> ¥ NEM B A<12> K] mziec D MM & Boe Neos 1 NEM B A<12> K0 e bos & MEM B DOS P<3> /..,
wiy g NEM B AS13> M5 oot o> VEM B DQS N<0z H % yEn B A<13> M| ais oo o> VEM B DCB Bel> 7 % VEM B A<13> M | w13 oo o> VEM B DCB <2 7 % VEM B_A<13> M | a3 oo o MEM B _DCB N<32 20 ¢
2253 VMEM B _A<14> N8 | a1y DmmosBs__l_ 172120 257 _VMEM B_A<14> N8 | o1y pm Togs| B8 172126 25 7 _VEM B_A<14> M8 [ a4 pm Togs|_B8 172120 2 7 _VEM B _A<14> N8 | a14 pm Togs| B8 I
77 27 A8 L A8 L "MNEM R A<1E< J8 | A8 L
225, MEM B A<15> J8 | ;s N TDs [ A8 e = 7727 26257 _MEM B_A<15> 38 | p15 N TS [ A e = 7727 26251 _NEM B_A<15> J8 | p15 NF/ TDQS* N 72202 MEM B A<15> I8 | a15 N TGS [ A e =
2357 MEM B BA<O> J3 | gag cs B MEM B CS L<0> ;, MEM B BA<O> I3 |gap cst B MEM B CS L<0> ,,.; MEM B BA<QO> J3 |pag cst W8 MEM B_CS L<0> ;; MEM B BA<O> J3 |ppg cst B MEM B CS L<0> ;.2
2 25 §7MM BAL oke [[GIOMEM B _CKE<O> ;. , MEM B BA<1> K9 |pag oe [GIOMEM B_CKE<O> . ,c; VEM B BA<1> K9 [gp ke [[GIONEM B_CKE<0> ;. ; VEM B BA<1> K9 [gp ce [[GLONEM B_CKE<0> /5, 5,
455 4 -~ 0% 4 B
257 MEM B BA<2> J4 |ppp | F8 MEM B CLK_P<0> 3% MEM B_BA<2> BA2 o« | F8_VEM B_CLK_P<0> 5% 1, MEM B _BA<2> J4 |pao «|.F8 MEM B CLK_P<0>, .. 277|7\/E¢3M BA2 «|F8&_ MEM B_CLK_P<0>, » »
gy MEM B RAS L P mase ac 0 MEM B QLK N<O> 77, INEM B RAS L Fig masr o h® VEM B CLK N<0> #,¢',” NEM B_RAS L F4( mast o [ B _MEM B_CLK_N<O>, .. ,,_ MEM B_RAS L F4]pase o [B_MEM B_CLK_N<0> " -
- MEM B L AL 7727 2007 NEM B L cas* AL o270 207 NEM B L &]cas AL 712720251 _VEM B L &Jcas AL ”
NC
ve| 28 ne 7220 MEM B ODT<0>@ | cor ve| (e #2120 VEM B_ODT<0> @ | cor | EGRe w2 20 VEM B_ODT<0> @ | cor we| [
F F F F
NC MEM B ZQ<1> 9 |70 2% NC HE NC NC
vss VsS N vss VSS HENG vss VsS LR Ne vss VsS RN
Si2|2|(B(2|2|2(2] B|8(8|3|= 254%0510 SIS 2|2|(B[2|2(2(S] B(8[8|3|= S22 |2|82|2|2(2] B(3|8|3( Sige|B2|2|2(2] B(3(8|3(S C
332 e 240 & 352 Gl 332 o|a “FEREEREE #P[E)5E
1 W
1201
1470 26 25 2 _PPOV75_S3_NMEM VREFDQ B - 1o 10 20 25 » _PPOVZ5_S3_MEM VREFDQ B 1470 20 2 _PPOVZ5_S3_MEM VREFDQ B 1470 20 2 » _PPOV75_S3_MEM VREFDOQ B
7470 26 25 - _PPOV75_S3_NMEM VREFCA B 7e 10 20 20 - _PPOVZ5_S3_MEM VREFCA B 7e 10 20 25 2 _PPOV75_S3_MEM VREFCA B 7e 70 20 25 - _PPOV75_S3_NEM VREFCA B
PP1V35_S3_NEM 2 24 25 26 46 e0 77 PP1V35_S3_NEM 4 24 25 26 4 60 77 PP1V35_S3_NEM 4 24 25 26 46 o0 77 PP1V35_S3_NMEM 1 24 25 26 40 00 77
1 1
G2Ar C2548: [1C2549 GARL L C2558: |: C2559 G2RRLH C2568 1 |:C2569 G0l C25781 |1 C2579
2 I ARR - 0.0470F - L 0. 0470F SRS T A ARA - 0.047UF - L 0. 0470F SEE: T ARR " 0.7047UF - L 0. 0470F T 1o ARR - 0.047UF —— - 0" 0470F |
sl 2l 2|3|8[8|8|¢(2 5| = olald o 3 O Y P crmxsrl 2| 2|3|8[8|8|¢ 2|5 = olald o 3 O Y I P cmwxsrl 2| 238|188\ 2|y = olald o 3 O YO I P st 2l 2|2|8[88|¢(2Y 5| = olad o 3 O Y P
H2 01 201 H2 01 201 H2 01 201 H2 01 201
L VDD o O LL( T L VDD o O LL( T L VDD oo O LL( I L VDD oo o 9 e
iy MEM B A<O> K4 | po avr e g BSmNE b NEM B A<O> K4 | s avr e g RSNG| L veMB Acox Tl arr e g RSNG| L vEmB Acos Tl vt p BSmENE
wiy MEMB A<l> L8 |x U2540 A New REseT L vy, MEMB ASL> 18| U2550 A NEM REsET L vy, MEMB ASI> 18| U2560 N NEM REsET L oo, NEM B A<I>  18|a U2570 U3 Nem
W TNEM B Ac2s e DDR3- 1333  Reser T EM B AS2s Ui DDR3- 1333  Resem e VMEM B A<2> U DDR3- 1333  Reser e o ) NEM B A<2> U] DDR3- 1333 ReseT MBESEL Lz oo ofee =
wr; NMEMB A<3> 13 (SYEBVEQZ) oo B4 MEM B DO<32> ..., MEM B A<3> K3 |p3 (SYEBVEQZ) ow| B4_MEM B_DQ<40> ..., MEM B A<3> K3 |3 I o[ B4 MEM B _DO<48> .. ,., MEM B _A<3> K3 |3 I o B4 MEM B_DO<56> ;2 o
w5 NEM B A<4> 19| py poi| B_MEM B DO<33> o5, MEM B A<d> 19 | ool ®_MEM B DO<41> .. 2 MEM B A<d> L9 | paq ( ) oot @ _MEM B DO<49> ... - NEM B A<4> L9 |y ( ) oot @ _MEM B DO<57> ;40 1
2257, VMEM B A<6> L3 |a5 pe| @ NMEM B DO<34> .., MEMB A<E> L3 |5 e[ S _MEM B_DQ<42> ., MEM B A<5> L3 |as o S MEM B DQ<50> ;. MEM B A<5> L3 |45 pe| B _MEM B_DQ<58> _, 5
257 MEM B A<6> M |5 ol © MEM B DO<35> .,  MEM B A<6> M |pg o[ @ MEM B DO<43> 5., MEM B A<6> M |45 el 9 MEM B DO<51> ... ; MEM B A<6> M |pg pe[ @ _MEM B DQ<59> ;5 4
255 MEM B A<7> M8 |7 NF/DQH E2 MEM B DO<36> 555, MEM B A<7> M8 |7 NF/ D[ B4 VEM B DQ<44> o, MEM B A<7> M8 |,y NF/ D[ B4 MEM B DO<52> 4z, MEM B A<7> M8 |7 NF/ D[ B4 VEM B DQ<60> ;56 7+
s MEM B A<B> 1| a5 NF/ DB E9_VEM B_DQ<37> . 11, NEM B A<8> | a5 NF/ DG E9_VEM B_DO<45> ;o NEM B A<8> ™0 | NF/ DGB| E2_VEM B_DO<53> . ;2 MEM B _A<B> ™0 | NF/ D5 B0 VEM B_DOQ<61> - 20 7
B w3y MEM B A<O> M |ag NF/ Dos| 28_MEM B 38> o5, MEM B A<9> M fpg NF/Dgsl D8 VEM B DO<46> ;) MEM B A<O> M|, NF/ Dos| P8 VEM B DQ<54> 5; Z MEM B _A<9> M |x9 NF/ Dge| 28 VEM B 62> . B
2 25 ;7% A10/ AP NF/ Do7|_E8_MEM B DQ<39> s 357 ﬁm E ﬁ<ﬂ> $ AL0/ AP NF/ 7| E8_VEM B_DQ<47> s 35 7 ﬁm E §<10> $ AL0/ AP NF/ D7) E8_VEM B_DQ<55> ;5. ; _MEM B _A<10> 8 [ 10/ AP NF/ Q7| E8_VEM B DQ<63> ;46 4
26257 MEM B A<11> M |a1q o 25 77 <11> All 25 7 <11> ALl 27 NEM B A<11> MB | a1q
DOS o DOS 31 —NEMB ASll> o DOS 3l —MEM B Asll> DOS
w NEM B A<12> % | pigipce SaEM B D8 P> T TMEM B A<I2> 0| mjec oosy 7 MEM B DQ8 PS> T TVEM B A<12> K | mio/ec ooy o MEM B DQ8 P<6> T VEM B A<12> K | mioec O e DS RSl 1w
2393, VEM B A<13> ™ $ A3 b 772736 25 71/ _VEM B_A<13> M | pq3 WD—%B = 7_NEM B_A<13> M |a13 WD—%B 2% MEM B_A<13> M| a3 o5 o MEM B DCB N<7> /2,
26257 VEM B A<14> N8 | a1 DM TDGs|_B8 212726257 _VEM B _A<14> N8 | p14 pM TDGs| B8 27272625 7 _VEM B A<14> N8 | a4 DM TDGs|_B8 1 aees s _NEM B A<14> N8 | g4 DV TDGs|_B8
77 27 a8 L AR B ArE— g | A B A — g | a8 L
2357 VEM B A<15> J8 | a15 N TDS A8 e = 7727 26 257 _VNEM B A<15> J8 | p15 N TGS A e = 72227 VEM B A<15> J8 | p15 N TS [ A8 e = 72z VMEM B A<15> I8 | a15 NG A8 e =
w355 VEM B BA<O> 33 |gag cs |y MEM B CS_L<0> ..., MEM B BA<O> 33 |gng cs B MEM B CS L<0> ., MEM B BA<O> I3 [py cs LB MEM B CS_L<0> ,,,., MEM B BA<O> I3 |gpg cst LB MEM B_CS L<0> ...
< [ MEM B BASL> T e o [ CIONEN B CKE<0> ., 17 MEM B BAS1> K9 | o ok [[GIOMEM B_CKE<0> ..., MEM B BA<1> K9 |ga oke | GONEM B_CKE<Q> ., ;; ; MEM B BA<1> 19 |ga oxe [GIONEM B OKE<0> _ /'» -
357 MEM B BA<2> J4 |ppp | P8 VEM B_CLK_P<0s H 4 MEM B BA<2> BA2 «|F8 K P<0> 3 %M BA2 «|F8 B p<0> 3% %M BA2 K| F8 NEM B_CLK_P<0> s 2
w33 MEM B RAS L F4 ] pase o [P® VEM B QLK N<0> 74" NEM B RAS L F4mast o h® VEM B CLK N<0> 7,477 VEM B _RAS L F4( mast o L@ MEM B CLK N<O>7 477" MEM B_RAS L F4 rasr o [B_MEM B_CLK_N<0> % -
2257 MEMB CAS | S cas AL o MEM B CAS L & cas AL s MEM B CAS L & cas AL 7o seaes MEM B CAS | 4] casr AL ”
w27 MEMB VE L H]ver < NC oz, MEMB VW L HL e NC mazass MEMB VE L H]ver NC mamass VEM B VE L HJver ag< NC _—
e %X?i,\,c 227 MEM B ODT<0>@ | cor e %ﬁm 77 272+ MEM B_ODT<0>@ | cor e %}’% 727 2+ MEM B_ODT<0> @ | cpr el NG
5
VSS gg& VEM B Z0s52> 12 = VSS VSS 3<$ VSS 3($ = SS S &ﬁ
AYA AYA
2
3(8(8|3|2 ZRA%OSSO aIS|S2|2|(B[2|2(2(S] 88|83 3218 gls|d|Z|R(2|8|1(2(2]1S] B|B|B[3|]
g|a 1%, » 52|12 g|a 3|8 A== bt £ et =1 Il el Bl b
1 W
M=
1201
A PP1V35_S3_MEM 4 26 25 20 46 o0 77 SDRAM Bypassi ng (NOTE: 2x 2. 2uF and 3x 0. 1uF per A
SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
C2500:] C2501 :f C2510:f C2511: C2520: C2521: C2530: C2531: 1 C2503 [ C2504 |+ C2505 |2 2 1 1 4Ji -
220F L T22uF L 2o L T2 our L 2ok L 2R L 2 our L2 our L LoaurT Lo aur Lo aur L i 5——821%§3——821%§ 8:.215(;%;5 DDR3 SDRAM Bank B
T BT BT BT BT o o BT T AR T, 8% T, 8% T, T, 8% T, 8% T, 8%
X5R:- C%ggﬂ—lr X5R:- CEgléll X5R:- CEgléll X5R: CEgléll X5R: CAEEQA X5R- CAEEQA X5R- CEgléll X5R- CEgléll nggM X5R %gliﬁ X5R %gliﬁ X5R X5R %gliﬁ X5R 2 %gliﬁ X5R 2 %gliﬁ X5R d} Appl e I nc_
®
J:_ NOTI CE OF PROPRI ETARY PROPERTY:
C2540:| C2541: C2550: C2551: C2560: C2561: C2570: C2571: | C2543 |1 C2544 |1 C2545 | 565 |1 C2573 |1 C2574 |1 C2575 THE LI Oy GoNTA D LEREL N 1S THE
2. Z%LSI@__ 2. Z%LSI@:: 2. 2%837“:: 2. 2%8'3:7“:: 2. 2%837“:: 2. Z%LSI@:: 2. 2%‘8'@:: 2. 2%8'3:7“:: o gd%%UF — gd.,g%UF — gd.,g%UF — — QdUF —— O, 1UF —— 0, 1UF HE POSLOSIR AGREES 1O THE FOLLOW NG
SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 SR CERM 2 2 &dzzgriﬁ X5R 2 &dzzgriﬁ X5R 2 &dzzgriﬁ X5R 2 X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R 2 gq‘zz%\riﬁ X5R |: ISTN?IO'\L@L:G;'E BSOJO’\C;%’;”I ITN CONFI DENCE
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED




8 7 6 5 4 3 2 1

74 70 26 25 22 _PPOV75_S3_MEM VREFDQ B PPOV75 S3 MEM VREE
74 70 26 25 22 DQ B 72 70 26 25 22 _PPOV75_S3_NEM VREI
747020 22 2 _PPOV75_S3 NVEM VREFCA B e PPOV75 S3_MEM VREFCA B e NEM VREFOB 7470 20 25 2 _PPOVZ5_S3_NEM VREFDQ B
PPLV35 S3 NEM s os oe oo se eo o PPIVES S5 MM 770 20 25 - _PPOV75_S3_NEM VREFCA B
23 24 25 26 46 69 77 PP1V35_S3_MEM ;5 24 25 26 46 60 77 PP1V35_S3_MEM ;5 24 25 26 46 60 77
C2607 * 2617t
OCaTUE L C2608:| |1 C2609 617 2627 1
e 0 0 8 SN 8 3 8 070470F L L 5 0a70F 0.470F — £2618: |+ G2619 0. 4708 —— C26281| |1 C2629 SORL: C2638 1 |+ C2639
crwxsit 2| 93|8|8l8lelgels| Elolald al @ 190 1%, aV, 3 9« 2 9 9% — 10% BT oo of lo| o 0. 04708 — —— 0, 047UF C T e —— 0.047
Sot | O| | W & 2 2 2 G CERMXGR- 1 22| 88|82 22| =(0|D|dl o 3 6.9V [\ CERM X5R.] 2 PEIE Sl ol S o 9% 0% 2V 9 ol sl o o U — —— 0, 047UF
(HZNEIOI 201 - Hz'\égiiz 2 Yok 201 89|23 = 8jE b 3 Oxak 2 2 SR’ CERM XS 1 2 228|838 L g S| &|O)Bo o 3 6.3 S %
L Vo) oo 8 O([w 1 R T b H2 NEOL 201 e 53R B
2257 MEM B A<O> K4 1pg OMT_TABLE gt %RE MEM B_A<O> K4 OM T_TABLE IE_JL IZ”LJLS NE = Ve v 8 9 = VDD VDDQ (Wﬁ’\é
[ e | 77 27 26 25 7 = oM = [T
Df: s MEMB A<1> T8 lx L2600 - o e e o NEMB Al 1| m U2610 gERgY L .. EmBaces el rpee o §RSERNE | L vemB ace Tl armee  § PECmENE
RESET* M RESET L AL N N MEM B A<1> L8 U2620 el § 5 [
2 Lﬁ—mg% A2 DDRFgB_GJA333 76 25+ _VEM B_A<2> L4 | po DDR3- 1333 RESET* M RESET L _* ** i NMEM B A<2> L4 i~ DDR3- 1333 RESET* MC—_IM RESET L == 37—MEM B A<l> L8 m U26§3(.) LW(MC__:M R:ESI:_F L D
wymy VMEMB A<4> T2 a3 po| B4 MEM B DQ<1> .o ,., MEM B A<4> K3 FBGA B4 DO T A2 y Trae s 7 NEM B _A<2> L4 | pp DDR3- 1333 RESET* 21 23 24025 26
26 28 ;7MM A4 (SMVER 2) pall €8 MEM B DQ<6> 7o MEM B A<3> L9 A3 (SYM VER 2) b0 = MEM B 9> 25 7, MEM B A<d> K5 |3 (SY;BVSRAZ) p| B4 MEM B_DQ<20> 6,5, MEM B_A<4> K3 |p3 FBGA B4 MEM B DO<25>
C I EM B Aces 3] e o M B D rmo MEM B ASS> P4 oa| 2 MEM B DQ<14> ..., MEM B A<3> L9 | ol @ MEM B T8> PP VEM B Acas o] a (SYM VER 2) g MM Do
w357, -MEMB A<S> W fag ol © MEM B DO<3> , VEM B A<5> | a0 D%%EME&% T W e[ @ MEM B DO<16> ., ., MEM B A<6> L3 |5 e[ ©_MEM B_DO<29> _ .
227 VEM B _A<8> M8 |7 N/ Dod| E4_VEM B s " T NEMB A<8s M8 a NF/DQB = 12y ;MEM B _A<5> Vo ] ne ol 9 _MEM B 19> .. MEM B A<5> M|, e © _MEM B 26> o
625, MEMB A<7> N9 jpg N/ Dos| E9_MEM B DO<7> o 2 MEM B A<7> MO D@—NEM-B-M—EQ w2y MEMB A<B> B a7 NF/ DI B4 VEM B_DOS17> o5 ; MEM B A<8> M |,7 NE/ Dot E2_MVEM B 24>
%1 A8 NF/ DQB MEM B 15> , MEM B A<7> N9 = B4 ool B4 MEM B DOQX: 725 77
w3y MEM B A<O> M |ag NF/ Dgs| D8_MEM B DQ<4> s MEM B A<9> M| g = MVEM B s 2s 3 VOV D S/ — | A8 NP/ DQs| E9_MVEM B 22> 5, MEM B A<7> N9 |pg NF/ DOs|_E9_MVEM B 31>
o M B_A<10>_ M8 | a10/ ap NF/ DO7| B3 VEM B > Bh M 05 T | o e :gg%s 2 ;7% A9 NF/ Dgs|_D3_VEM B 21> . .7 MEM B A<9> Mi|ag N B VEM B 32w
5,-MEMB A<l0> ® | E8 NVEM B_DOQ< 224 3 _MVEM B_A<10 MEM B _DO<10> o it - 37 MEMB A<Q» W Y DO<
2 35 ;7% ALl bel 4 VEM B peo> 3 -MEM B A<li> W8 |,y o 2 Ei ;7_'\L-B-AJ_I\/EM o e ﬁO/AP N/ DQ7| BB VEM B_DQ<23> 5, 52 5 M B_A<10> H8 | a10/ AP NF/ DQ7| B8 MVEM B _DQ<30> ;25 7
w35y MEM B A<12> K8 | p1p por ALM ETVEM B A<12> KB | ata/ Bor DS MEM B DQS P<1> 3 % 1 & MEM B DOS P<2> # 7T MEMB A<11> M |ppy
NMEM B A<13> M D 2t MEM B DQS N<O> % % D4 VEM B 37 MEM B A<12> K8 | o1p/per —~ ° NVEM K8 pgl 4 MEM B DQS P<3>
20 35 7, —YEML D_ASLSZ | AL3 77276 25 7 _VEM B_A<13> M | a13 sy DAM 27 26 D4 VEM B N<2> 352 _NMEM B_A<12> K8 | a17/Bc+ 7257
2 e o NMEM B_A<14> N8 [ a14 oM Toas|_B8 VEM B A<1l4> N8 - T ar s 25 7/'_VEM B_A<13> M | o13 DS 3%5 FE VEM B A<13> M| ais pos* >4 _MEM B N<3> ;50 -
sy MEM B A<15> J8 | s ne oo [ AR e = T NEM B A<155 38 | e O 7y ey 7=y W T R oM oSt 22 7oy MEMB A<14> M Ja, b TGS B8 -
57, = 17 2r 26 a7 NF/ T BN = 77 27 26 25 7 <15> AL5 N TOGS [ 28 e & 77 272625 7 J8 Dost | A&
2 25 ;7MM BAO cs B MEM B_CS L<1> 0 ,., MEM B BA<1> 33 |gno s L5 MEM B CS L<1> VEM B BA<l> 93 NC = 625 7 _IVEM B _A<15> ALS N T NC__IT
35 VEM B BA<O> K9 fppy e | GIONEM B_CKE<1> . . 2 _MEM B_BA<QO> K9 o 8 28 1, BAD cs* W8 MEM B_CS L<1> ,,;, MEM B BA<1> J3 |ppg s LB MEM B CS L<1>
A VEM B BA<2> 94 | ao 9 L EM B BAs. 4 BAL CKE VEM B _CKE<1> s 25 1, NMVEM B _BA<O0> K9 |ga1 ke PSIONEM B_CKE<1> .. ./ “ NEM B_BA<0> K9 | ga1 D——Glol\/EM B 7,26 27
5, MEMB BA<2> 14| | F8 MEM B CLK P<1> %1 BA2 Fs 27T VEM B BA<2> 94 | pao 5,7 & oE OKE<1> 1o o
VEM B RAS L F4 ke b o | P8 MEM B_CLK_P<1>53 4 fs NEM B CLK Pl fin 1 MEM B BA<2> 4 |gx
=91, NEMB RS L g R o ¥ MEM B CLK Nel> g VEM B RAS L P44 rast o & MEM B CLK Ne1>227,7 MEM B RAS L F4 ] past o [ VEM B oz e x| P8 MEM B CLK P<l>, . o
5 1 N oo NEM B LG case - o NEM B L 01 onsr o CLK Nelz fgr MEM B RAS L TR o p® MEM B CLK Nel> /o o
4 NC 7oy MEMBVE L g e OIS ) MEMBVE L P e Mene LI MEMBVETD e ANC
ne| e NC 722, MEM B ODT<1>@ | oot . AﬂNc 1r 21262 _MEM B_ODT<1>@ | cpr Ars NC MEM B ODT<1> @ % NC
=25 NC MEM B ZQ<9> M9 | 7o %ENC | NC| X NC 7727 26 7 > ooT . /: NG
vss VSS NC v L F1O N FrgNC NC
ss vss | P10 F
“R610 vss VSS! NC vss VSS! NC
slzlele(alelz(s|g| =(x|2]3(g b0 R EEEEEREEERE slolele|ale(s|s|g| =[z(e[g|g
pad bt g|a T EISIE! GIE _ngu.gsu.:;jg mamsa ﬁ%ﬂ’%&%&gg; 38%%% C
1 1201
1 70 20 25 2» _PPOVZ5_S3_MEM VREFDQ B = PPOV75 S3 MEM VREF
74 70 26 25 22 B 24 70 26 25 22 PP
74 70 2 25 22 _PPOV75_S3_MEM VREFCA B 74 70 26 25 22 _PPOV75_S3_NEM VREFCA B 0 26 25 22 PP0V75 S3_NEM VREFDQ B 74 70 26 25 22 _PPOV75_S3_MEM VREFDQ B
PP1V35 S3 MEM w02z PPOVZS 53 _VEM VREFCA B 1410 20 25 » _PPOV75_S3_NEM VREFCA B
23 24 25 26 46 69 77 P.
3 24 25 26 46 6 —PP1V35_S3_MEM 5 24 25 26 45 60 77 PP1V35 S3 NEM 5 2 25 26 46 60 77 PPLV35_S3 VEM s st 20 20 se o0 1
C2647 » C2657 *
8. 4708 — GoB L 12845 oAy C2658: |:C2659 FORLL 2668 |1 2669 C2677 1
2 o CREEERAE . ue 05, 9T g RAR - 0.047UF —— L §0470F SaAnkE —— . 0. 47UF —— C2678 * 1 C2679
RN XS T 2|2 8|86 2lelzl Zlolalal o 2 613V 5 S 6% CERM X5R-1 2 92gl8|8lelcels glolald a @ 619% T 0%, N, o ol lo ° 0.047UF —— 90.%047UF 2% —— A RAA o 0.047UF — - 0" 0470F
R NS 5k 2ot i B s s s PR B ekl | 2]<|B8|8|Y¥|S|s) &|8|dd B 2 P P % gt 2 9|38 88|23 & ojEld o 3 ST T, % B
L Vo) oo 8 9 s 1 R— o A, H2_ 20T 201 o 53R B
w257 MEM B A<O> K4 |9 OV T_TABLE ESZN%NE MEM B A<O> K4 OM T_TABLE i ESZNJ%RE = Ve v & @ = VDD vBRQ )
77 27 77 27 26 25 7 —~ oM = TS
Wl VEMB A<I> Loy U2640 > U = NEMB Al B U2650 U o v= V- N I Cherme  BEIERNE | .. wems acos Telw ot mase PO NG
s MEMB AD> L4y DDR3- 1333 RESET B NEM B A<2> 4 | ao DDR3- 1333 reser N NEM RESET L * = =7, MM A DDR3- 1333 reoer [ NEM RESET L = =5 MEMB A<l> 181y U2670 > UM &
22, VMEM B A<d> K3 (smvcész) bl B4 VEM B DO<33>" % “ “VEM B A<4s 3| s FBGA bt MM B Docats” " NEME A<421> L S e MEM B A<2> 4|, DDR3- 1333 RESET* M RESET L 21 25 2425 26
oM B AcSy Sim o[ B MEM B DO<32> 7, MEM B A<3> 19| (SMVER 2) P& VEM B DOs40s . | " NEM B Ac3s L8| (SYM VER 2) Do) 22 NEM B DOXa92 gy MEMB A<tz 1% (R 2) b B4 MEM B DO<57>
2251 <6> A5 ol 3 MEM B DQ<35> .5 MEM B A<6> L3 | a5 = ik i DL DQ<A8> 5, MEM B A<3> L9 | G MEM B ’
51, w357 NVEM B 43>, 0°¢ 3 51, DQL DQ<56> ;5 47
31, ﬁm B ﬁzgz W | a6 o[ @ MEM B DO<34> . 7 _NEM B A<5> M | oo MEM B @4; hh e e b2 MM B B M B e w7 o[ & NEM B 050> -
357, VEML B ASO2 T A7 NF/ E4 MEM B DOQ<39> . ,, MEM B A<8> M L ol & VEM B DQ<S0> 455, NEM B A<S> M fpg [ VEM B DO<58> _
o NEM B_A<7> N9 | a8 NF,% B NVEM B 2 g3, EN BB NF/ D[ E2_VEM B DO<47> . o MEM B A<8> M | a7 \ o BT VEM B DOS555 . " NEM B AcB> W8] ny b S VEM B DO<2£33> v
Bl- T NMEM B _A<9> M| g % MEM B DO=37s . P H il 8 NF/DQ| B9 _VEM B _DO<46> s 55 5 M B _A<7> N9 |pg N/ 0o B8 VEM B_DO<545 . /! " NEM B A7 18 NF/ DQH > s
A EM B A<10> 18| NF/ DQg ) ° 221, MEM B_A<O> A9 N/ Dgs| 22_VEM B DQ<45> L7 NEM B A<9> M |,g D8 NVEM B 53> * % Zv_NL—-—M‘ A8 NF/ DB B9 VEM B DOQ<62> 5 47
=5 NEMLB A<102 1T Mo/ 4P NF/ D7 EB_MEM B DO<36> ., 5, _MEM B_A<10> 8 | a10/4p N/ 7| EB_VEM B_DO<44> . 7 7 MEM B_A<10> B | mo/ ap NF;%—LEB MM E Boseae—" 5’% A9 NF/Dos| 5 VEM B DO<61> ;.| B
wgsy VEM B AsLl> W a1 T NEM B _A<11> M8 | a1 . ) NF s 35 7 <10> AL0/ AP NF/ D7 E8_MEM B_DQ<60>
2457 NEM B A<12> K8 |p1p por # MEM B DQS P<d> £ K8 o VEM B DCS P<5> % Hh—MEMB A<1l> M %7 VEM B _A<11> W8 e
- NEM B A<13> W | a3 pos* [,24_MVEM B Nea> 53, -MEN BASIZE G MzEe bce- [P VEM B_DCS_Nebs &, MEM B A<12> K8 ] o/ oS RV =Y P62 & MEMB A<12> K8 i3/ bl &4 MVEM B P<7> .,
22, MEM B A<14> N8 |pig o T M B A<TAs N8| ars 7raree s MEM B A<13> M Im3 pos > MEM B DQS N<6> ¥ % VEM B A<13> M i3 pes p>t VEM B N<7> ;25 -
2755 MEM B A<15> I8 | a15 NF oo | 2B e & TR M Acloe 8| e e 7orzozsr MEM B A<14> N8 faqq v Togs| B8 7122 zs 7 VMEM B A<14> N8 fagq B8
#L > NC = 77 27 26 25 7 Al5 NF/TDQS* | B e = 2625 7 _VEM B A<15> J8 | o1 NF/ TDOS* A8 L MEM B A<15- 38 DMTDRS —
22 MEM B _BA<1> 33 |gno 3 AT e way F—xNC = 72z NEM B ASIo> -7 lais NF/ TDGs* | A8 =
R v —var—wr=v e cst B MEM B CS L<1> .., MEM B BA<1> J8 |y cst W MEM B CS L<1> VEM B BA<1> J3 3 —xNC
w35y VEM B BA<O> K9 lpgag ke L GIONEM B_CKE<1> .. - NEM B_BA<O> K9 |pa P e e = R e e el L cs MEM B CS L<1> ,,.;, MEM B BA<1> J3 |ppg csr W8 MEM B_CS L<1>
VEM B BA<2> J4 %% ke [GIOMEM B CKE<1> ., MEM B BA<O> K9 |pa1 oKE [_GLO B <1> i M B B K9 Caorenr e — 7
w5 VEM B BA<2> J4 gy 8 77 MEM B _BA<2> J4 | ga> 57 & 5 [ GLONEM B _CKE<1> ;. ., MEM B BA<O> K9 Ipa cke [GIOMEM B_CKE<1>
K| GNEMB QLK P<d> %l o | Fe K_p<1> 3% 5, -VEM B BA<2> J4 lpa ol Fe B 1o 5 [ MEM B BA<2> 34| g L ¥
b 1>" MEMB RAS L Hgrast o h® MEM B CLK _N<1>#27NEM B RAS L F4 RIS | F8& MEM B_CLK_P<1>, 4 o
~ S b M B CAS L A caer 3 MEM L Fqres o p® MEM B CLK N<1> ... MEM B RAS L Fd ] pase e MME OK e
NC NVEM B m AL mmwnzny MEMB CAS L P4 cast AL MEM B CAS L& casr
W(Nc ey MEMB VE L ML e & o s MEM B WE L HAT e NC r T NMEMBVE L ve AL e
R MEM B_ODT<1>@ Xl 9 e 77 2726 25 7 b
NC 77 27 26 7 obT —_————= ]
Ffi$ . NG ?(ﬁ 727207 MEM B_QDT<1>@ | cor ne| AR Ne s or 207 MEM B_ODT<1>@ | opr wl & &
Fié =) F
VSS! NC i FgNC z NC
VSS! X NC Q
i VSS —XNC Vss VSS %&NC
o [ R Pl =] @ 8 [} =] (=]
(6] [a] 4] 0| [v] alo|o
2l 8|8(a(3|2 sls|s(zie|e(ale|s|s|g| =[n|8[g|g
PP1V3 3 . ] =
A 5_S3_NMEM 5 24 25 25 46 60 77 SDRAM Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF per chip)
C2600:| C2601: C2610: C2611: 201 1 ! e i Vo e mETTITTe A
26001 26011 C26101 o611t 262D GGegl ] 26301 C2631: |1 G803 |1 62604 |1 (2805 |1 G013 |1 62014 |1 G815 |1 62623 |1 (2624 |1 (2025 |1 (2033 |1 §2834 | 2835 -
T BeT e TR mwer T By e i L el (Ll Ve e U = e C el 0, 1UF ~ 00 1UF 0; 1UF DDR3 SDRAM Bank B (2 OF 2
X5R- CE X5R: CERM X5R: CERM X5R: CERM 2 X5R: CERM 2 X5R: CERM 2 X5R: CERM 2 X5R: CERM 2 2 g%%\r\ﬁ X5R 2 A xsr 2 el wer 2 el wer 2 e wer 2 e wer 2 B xsr 2 gi;éﬂ\r\ﬁ X5R B égéﬂ\r\ﬁ T e T LR, T: LR, ,—j AL CI "“ A
0201 0201 0201 0201 0201 0201 0201 0201 0201 xR &‘Zgg’iﬁ xR &‘Zgg’iﬁ xR &‘Zgg’iﬁ xR Appl e I nc S _NU'\A>
J_ ®
C2640:| C2641: C2650:| C2651: C2660: C2661: C2670:| C2671: |:C2643 [:C2644 |: C2645 |: C2653 |2 C2654 |: C2655 |: C2663 |: C2664 |: C2665 |: C2673 |2 C2674 |: C2675 | ~ e e o ottt e e e
i c2UE == 2 20— 2 2 - 22— T2 2 2 20— 22l - S GIUR S QAU QLI —— QIR S GIUF S QIR QLU QU IF - IO - G IUR - Gl 0. 1UF PREPHR EPARYT PRORERIN GFERRPEE | Nl © T
X5R: CER 2 X5R- CER 2 XSR- CERY 2 X5R- cgig‘g’,, 2 X5R- Cég\g/" 2 X5R o 2 x5R R 2 YSR céﬁk’n A 2 83, vor 2 Bl en 2 8 or 5 éZéﬂM . I, égéﬂ\nﬁx T 1%, T 10%, T, 0%, T 0%, - 9%, = 1%, T %, THE POSESSOR AGREES TO THE FOLLOW NG
- - . . : : ,
402 402 402 0201 0201 0201 0201 oso1" ® o561t "o o561t "o o561t "o 5561t o z 5561t o z SEoY "oR z Soont SR |: LgTN?gN;;NRaJTHEIS ggwor\gr‘\(nl ITN O DENCE 26 OF 118
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
8 7 6 I'V ALL RI GHTS RESERVED




4

3

2

1

MEM Cl ock Term nati on

Pl ace RC end term nation after | ast DRAM
Pl ace Source Cterm at neckdown at first DRAM

R2750

o o> MEM A CLK N<O> o 1 30,
C2750 NE
sepE_L

PLACE_NEAR=U2370. F8: 3. 2nm 3y 2
201

723 7 (TR MVEM A _CLK P<0>

a7y NVEM A CLK_N<1>

C2755 +
3. 3PF -
5% =

PLACE_NEAR=U2470. F8: 3. 2nm &Y 2
201

7724 7 M A K_P<1>

c2761
0. 1UF
72 7 > MEM B_CLK_N<0> VEM B_CLKO_TERM R 1Hz
0%
C2760 : ey
3.3PF i
PLACE_NEAR=U2500. F8: 3. 2mm 23y 2
2
20 7 oy MEM B_CLK_P<0>
C2766
0. 1UF
727 > MEM B_CLK _N<1> MEM B _CLK1_TERM R 1Hz
0%
C2765 : ey
3. 3PE i

5%
PLACE_NEAR=U2600. F8: 3. 2nm 23V 2
201

77 26 7 (TR MEM B_CLK P<1>

JEDEC 4. 20. 18 Unbuffered SODI MM Raw Card F spec recommends 36 Ohmtermto VIT for
7160 60 27 22 _PPVIT_SO_DDR

RP2701

CS, CKE, ODT and 36 Chm for

77237 MEM A_CS | <0> 36 1 ANN-E
7 29 7 (TR MEM A_ODT<0> RP270T 36 AAAL 5:A: 1732W 4X0201
B N _ RPZ/U1 36 3 6 5% 1/32W 4x0201 [ 1 C2700
77207 mm MEM A CKE<1>  RPZ701 36 4 ,\N\/V“ 5 5% 1732W ax0201 05,47UF
- 5% 1732W 4X0201 av
7 20 29 7 rmy—MEM_A_BA<Q> RP2702_ 36 1, zp 2 —F S XeR
7 2 22 7 [Ty MEM A A<O> RPZ2702 36 AAA 7 5:A: 1/32w 4X0201
72 2 7 Oy MEM A BA<2> RPZT02 36 s \ A8 1792w #0201 4
7 2 7 (TR NMEM A VWE L RPZ/UZ 36 4 5 5% 1/32W 4X0201 1 C2702 1 C2703
RP2703 /\/\/\/ 5% 1/32W 4X0201 (2)00/’147UF (2)00/’147UF
720 2 7 y—MEM A_A<B> 36 1 8 —FéEVR '—F&vﬂ )
720 20 7 [y MEMA_BA<1> RPZ703 36 » m 75 I3 450201 A -
7 2a 27 VEM A A<G> RPZ/U3 36 3 AAA 6 5% 1/32W 4x0201
o D EM A Acas RPZ/US 36 4 5 5% I732W 4x0201
o - W\/ 5% 1732W 4X0201 1 C2704 1 C2705
722 > MEM A_RAS | RP2704 36 1, & | == 0. 47UF —— 0. 47UF
77 23 7@_BEM_A_QSE_Q_RP2701—/\_ - <0> 36 o AN s 4 % UeAW axozor I |, Srmxsr1 |2 Srv xR 1
7201 —MEMA_ODT<1> 36 3 AAASS 5% 1/32W 4X0201 201 2601
L = VEM A A<10> RPZ/04 36 4 5 5% 1/32W 4x0201
rave m — W\/ 5% 1732W 4X0201 ¢
RP2705 36
7o MEM A CS 1 <1> 1 8 1 C2706 [+ C2707
oy MEM A A<1B>  RPZ705 36 2% 7 e oo 0, 47Uk —— 0., 47UF
S B e a e TEToe st VR T o T e
4 5 ° 201 201
77 24 23 7 [T MEM A _A<3> AN, T W0t
RP2706 36
NMEM A A<8> 1 8
77 24 23 7 m A A
720 20 [y MEMLA_A<7> RPZ/U6 36 » m 7% TSEW 4%0201 1 C2708
72 o MEM A A<11> $§ ;32 gg EIVVNE zj 1;33 :zgzgi (%Jo.%47UF
© Vv
7720 20 7 [y MEM A_A<9> AN 020] —F A
RP2707
7724 23 7 MVEM A_A<2> 36 1 8
B % MEM A A<1> RPZ2707 36 m 7 53: 1/32w 4X0201
BRI e T ] | et
VEM <13> 4 5 © .
e D LAA<1Z VVV 5% 1/32W 4X0201 —l_ 0%
2 CERM X5R- 1
201
7160 60 27 21 _PPVTT_SO_DDR
o D MEM B A<10>  RP2720 36 1 8
71 O VMEM B CS | <0> RPZ2720 36 2 AAA 7 5% 1/32W 4x0201
1 B RA< RPZ 720 3 6 5% 1/32W 4x0201
S == g = ¥ T A s 5 AN 1 G220
5% 1/32W 4X0201 0%
v MEMB RAS L RP2722 36 1,,, @ —F Sop XoR
RPZ2 722 5% 1/32W 4X0201
e > MEM B CDT<0>  SE0727 ’;‘g AN 0T
7 25 7 [y MEM B_CKE<Q> 3 5
772 25 1 [y MEM BV | RP2722 36 app, 5 o0 1S2W 4x0201 102722 |1 C2723
- - 5% 1/32W 4X0201
v m MEM B A<12>  RP2724 36 . s - oot TUF - it TUF
125 2 1 (omyMEM B_A<2> RP2724 36 2 VN~ 5:A: T/ 32W 450201 SERM XS5R-1 SERM X5R-1
126 25 7 VEM B A<3> RPZ724 36 3 AAA 6 5% 1/32W 4x0201
v my MEM B CS L<l> 22% 36 4, a"s 5% 1920 ax0201
- - 5% 1732W 4X0201 1 C2724 1 C2725
o > MEM B A<13>  RP2725 36 . s 0. 47UF —— §. 47UF
MEM B A<11> RPZ725 36 2 NN~ 5% 73w 6301 39% 59%
77 26 25 7 (TR A B RPZ775 AN\ T T 3W AX030T 2 CERM X5R-1 |2 CERW X5R 1
77 26 25 7 [T MEM B_A<1> 36 3 ANAL 201 201
7726 25 7 MEM B_A<8> RPZ725 36 4 5 5% 1732W 4x0201
o - /\N\/ 5% 1732W 4X0201 ¢
RP2726 36
MEM B A<7> 1 8 1 C2726 (1 C2727
77 26 25 7 m A D
RPZ /7726 5% 1/ 32W 4X0201
MEM B A<6> 36 2 7 0. 47UF 0. 47UF
7ree e 7 D VEM B A<O> RP2726 36 3 AN 6 5% 1/32W 4%0201 39% 59%
7 26 25 7 (TR 1B _ RPZ776 36 — % T735W 40201 2 GERM X5R- 1 2 GERM XGR 1
77 26 25 7 [T MEM B A<14 AN, R
RP2728
77 26 25 7 MEM B A<15> 36 1 8
e 257@ VEM B CAS L RPZ728 36 2m7 ZZ zszx 7X0201 1 C2728
s e P
<1> 4 5 ° av
s’ A% 5% 1/32W 4X0201 —F SERM XSR-1
RP2730
7726 25 7 MEM B BA<1> 36 1 8
782 7 m@ VEM B_A<O> RPZ730 36 2 V\\ O
7720 25 7 rmy— MEM B_A<4> RPZ730 36 3 AAARE 5; 1; zx 4X0201 1 C2730
72 25 7 > MEM B A<5> RPZ730 36 s Anp2 2/ %0201 0. 47UF

T732W 4%0201 30%
2 CERM X5R- 1

SYNC VASTER=J15 M.B

SYNC DATE=10/31/ 201

BA, A, RAS, CAS, ViE

TTILE

DDR3 Ter m nati on

(f}@ Appl

e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY

ERTY_OF APl

HEREI N | S THE
PLE | NC.

ROP Pl
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

27 OF 118

2




7 6 2

CRI TI CAL
OM T_TABLE
. PO E TBT R2D C P<0> C2800 Y —
‘o ~ 4|1UF |_Lw—|10% Yok e oz0T L% PCI E_TBT_R2D P<0> AB9 |peRp 0 u2800 peTP 0| AD5 1 -» PCI E_TBT _D2R_C P<0> C2840 t e e BT 2R P<O> s 7074
. PCIE TBT R2D C N<0> C2801 = PO E TBT R2D N<O>  AALO [PERN 0 REDWOOD- Rl DGE PETN 0| AD7w - PCI E_TBT_D2R_C N<0> 0, 1UF P
@—|0 1UF Fmv-lz&%-m—mn-' (fc&@z) - c2841 - PCOIE_TBT D2R N<O> romy s 0 7
7 s my—PCLE TBT R2D C P<1> C2802 . 71 12
0. 1UF T & om0z i POLE_TBT_R2D P<1>  AAL2 lperp 1 PETP_1| AR, » PCI E_TBT_DPR C P<i1> ,—|C2842 : I—EV—mmm—wm—@z PO E BT D2R P<1> momy s 70 76
770 PCI E_TBT_R2D C N<l> 2 POIE TBT R2D Ne<l>  ABI3 lpern 1 PETN_ 1| ADLL 7§ PCI E TBT D2R C N<1> 0, LUF
0. 1UF _Lml—llo% X5R CERM 0201 - \M_' E TBT D2R N<1> T
% 1UF | [10% 1sv
. PCIE TBT R2D C P<2> (2804 L 0
IE—|0 TR I—mv—%%—m % PCLE TBT _R2D P<2>  ABIS |oerp 2 PETP 2| ADIS % PCI E_TBT <p» C2844 :|1: POE TBT D2R P<2> <o
P 3 D2R C P<2 T
7a 70 PClE TBT_R2D C N<2> C2805 . » POIE TBT R2D N<2>  AAIG |pery 2 w PETN 2| ADI5 % PCI E TBT D2R C N<2> 0. 1UF
0. 1UF 10% _Lml—lXSRrCERM 0201 5 C2845 - 1 PClE TBT D2R N<2> s 70 74
0% 16V
o PCIE TBT R2D C P<3> C2806 :||: 5 o o 1F
0. LUF | [T0% %R 2 POLE TBT R2D P<3> AMB lperp 3 perp 3| ADI7 31 POIE TBT D2R G p<a> 2846 ii|: POE TBT D2R P<3> mm - o
IE—| I—mv—;éﬁ—m , C P<3 5 !
oo s PCIE TBT R2D C N<3> C2807 | uwn POE TBT R2D N<3>  ABI9 |pern 3 PETN 3| AD19 # PCI E TBT_D2R C N<3> 0, LUF
@———“ 10F I—mv—}éﬁ—mmm-' 3 = C2847 .|| PCIE TBT D2R N<3> I
0. 1UF | [[T0% T8V XGR CERMT 0201 g
» TET, PS5 |pERST 0D N RSENSE| W20 TBT_RSENSE
2 TBT. P R4 [PWR_ON_POC_RSTN
. RBI As|_V20 TBT_RBI AS 1R2855
o0 20 28 20 10 _PP3V3_TBTLC TP_TBT_MONDCO AD23 |vonDeo 1K
P —— Rng Ejl TP_TBT_MONDCL AC24 |vonoct Feve( ra 1oow o 202 20 10 PP3V3 TBTLC
Y DEBUG For nonitoring current/volta 201 Securit s i i i NO STUFF
Re890" |'Regol R2892!| |'R2893 NCBTUER TBT Sp s ? b The s 20 The actva- 1 eve 'RP867
1UF 3% MONOBSP it inthe flash, so the active-Ievel
3. 3K 3; 0% - 20 35%3'( & TBT MONOBSN W6 |vonoBSN = depends on the code in the flash. 10K
1/ 21 i[é‘éoW SEEGXI CRI Tl CAL 1/ 2§¥V ow 0201, DEBUG For nonitoring clock %) Used for straps in host node 1§ = hi . . Leow
201, 2201 o OM T TABLE 201, 2201 o1 a5 TBeT THER aP - AB7 | THERVDA ? PCI E_RST_0_| 123 $ETTS;:FTP(S:ITEA§ESHO L strap !'= bit then security is enabled? |,201
= = A PCI E_RST_1_| 1
» TBT_SPl_MOSI A | = PG E ReT 2 N_ADS____TBT._ ROM SECURI TY_XOR
(TBT _SPI _MOSI) 5o/ CL)]]QSB%I ol 2 (TBT SPI_M SO s TBT_SPI__M SO v3 FEEO PCIE_RST_3_N_V1 TBT DFT STRAP 3
(TBT_SPL_QLK) 6 lak 4verT 7 TBT_SPI_CS L 5 |ee cs N
» TBT_SPI _CLK U8 [EE aLK PCl E_CLKREQ CD_N_V3 TBT_CLKREQ L "
(TBT_SPL_CS 1) 1 ]csVBSX@0aXG : FEaK e 11R02|<8‘:"1 11R2|<862 2863
TBTROM WP L 3 e R28291 w JTAG TBT TDI ve | s 19 10K
— oL 4 s 2 JTAG TBT TMS ABL s B yEo oW
XM HQL HoLD 1 23% 20 JTAG TBT_TCK A6 |tk REFCLK_100_I N_P| AB21 __PCI E CLK100M TBT P . o 2201 201 561
GND THRM PAD) j}lév 20 JTAG TBT_TDO U6 oo REFCLK_100_I N.N_AD21 __PCI E_CLK100M TBT N @m o Divides 3.3V to 1.8V
| ’ TR TEaT bW oD Ty, AR24 s SYSOLK QL 80>
TEST V8 [TEST PUR XTAL_25_1 s K25M TBT R v S
TPVR XTAL_25_out| AB23 __NC TBT_XTAL250UT . AN SYSALK CLKZSM TBT ¢ » =
1 1120w 60 20 20 20 15 _PP3V3_TBTLC
= 2o «o2 DB TBISNQ M. P<g> £t lopow 3 | MUk ourl AMTBT_TMJ QLK oUT A = =YY
ig’zow = S> _ DI3 |pPSNK0_3 N NO STUFF
2201 7 20 _DP_TBTSNKO_M._P<2> E16 |DPSNKO_2_ P R2899! 1R2896
7420 _DP_TBTSNKO_M._N<2> D15 [ppSNKO_ 2 N DPSRC_3_P| Al4 NC _DP_TBTSRC M._CP<3> ., 10|°§
7120 _DP_TBTSNKO_M._P<1> E18 |ppsnio_1_p DPSRC_3_ N BI5  NC DP TBTSRC M. CN<3> ., v 280 gé%f’w
= 420 _DP_TBTSNKO_M._N<1> D17 |ppsnko_1_ N DPSRC_2_p| Al2 NC DP_TBTSRC M. CP<2> ., 2015 TBT EN Gl O PR L
v+ DP_TBTSNKO_M _P<0> __E20 |ppso_o_p o pPsRC 2 N B13 NG DP TBTSRC M. ON<2> . 1 s TBT DDC XBAR EN L
7420 _DP_TBTSNKO_M._N<0> D19 |pPSNKO_0_N > oPsrc 1 P A0 NC DP_TBTSRC M._CP<1> == 70 2 _HDM TBTMUX_SEL_TBT
) 1o 2o _DP_TBTSNKO_AUXCH P 4 |ppsnko_Aux_p < oPSRC 1 N_BIL___NC DP_TBTSRC M._CON<1> ,, 52 51 2 EET 'I?ETAUXI O _EN
SNKO AC Coupl i ng 7420 _DP_TBTSNKO_AUXCH N @ |DPSNKO_AUX_N o DPSRC_0_P| A8 NC DP_TBTSRC M._CP<0> ,, PP3V3_TBTLC SRC_HED
70 s rmy.DP_TBTSNKO_M__C_P<0> C2820 DP_TBTSNKO_M__P<0> ., .. 0 12 (T DP_TBTSNKO_HPD ABS |ppSKo_HPD v ppsRcO N B9 NC DP TBTSRC M. CN<0> e R2832'| [*R2883
1UF 1 18R Gl h a) DPSRC_AUX_P| 34 NC DP_TBTSRC AUXCH CP 100K 100
A | 72 K
viros DP_TBISNKO M._C neos (2821 : DP_TBTSNKO_M._N<O> ,, ., R2830* vz DP_TBTSNKI M. P<3> E6 lopsnia_3_p DPSRCAUX_N_32__NC DP_TBTSRC_AUXCH CN ., R2878! |'R2879 11200 Toow
0. 1UF xgéclE%\KA 520 100K 1220 _DP_TBTSNKL M. N<3> D5 |ppsnK1_ 3N c o 100K 100K 285 561
- Al 00
- DP_TBTSNKO_M._C P<i> (2822 DP_TBTSNKO_M._P<1> . 1 Y i@{:” 1225 DP_TBTSNK1_M._P<2> E8 |ppsct 2 P DPSRC_HPD. TBTSRC HPD = w28 ilbow I
m - '—|1UF I'm—rsv—mr—m I, 2 7o :a _DP_TBTSNK1_M__N<2> 57 PNkt 2 N 201, 5201
o DP TBTSNKO M. C N<1> (2823 - GPI O_2/ TMJ_CLK_I N/ AC_PRESENT| U2 TBT_GPl Q2
‘“‘@———' . DP _TBTSNKO M. N<1> ;. 1 1420 _DP_TBTSNK1 M. P<1> E10 |ppsni1_1_p o1 0 31 Fi L6 TBT PWR EN w0 0 5020 20 _PP3V3 S4 TBT =
0. 1UF 11 56R cerin = DP_TBTSNKI_M__N<1> o / PORCE. M = [ —
DP_TBTSNKO M._C P<2> (2824 o PPN G 04/ WikE D N2 SMC PME S1_DARK L oo 2o 42«2 43
- . 1UF1 s DP_TBTSNKO M._P<2> ;1 1420 _DP_TBTSNK1_M._P<0> E12 [ppsit o P GPI 0_5/ C1 O_PLUG_EVENT_N/ HV_OK_0D|_Y7 TBT_Cl O PLUG EVENT_L 14 20 NO STUFF NO STUFF
. X5R- -_U_|
0+ oy DP_TBTSNKO_M__C N<2> (2825 & Y b TBTSNKO ML N<25 . 1 e DP_TBISNKL M._N<O> __DILoesia o N e HOM [BTVUX SEL TBT_—am= » ReB8Y) Re8BY| |R886
0. 1UF Il 38R cerm 7 20 $ $E¥SHK1 AUXCH P H3 |DPSNK1_AUX_P GPI 0_8/ EN_CI O PWR OO | V7 TBT EN GO PWR L oD = 1728 1/ 200 3750w
70+ [y DP_TBTSNKO_M__C P<3> C2%26 e DP_TBTSNKO_M._P<3> ., ., R TBT:NE ﬁ:;m N o sx e ar M IBLBATLONL am > 201, 2y |23
C1UF | 328 %, 70 12 (OOT} U4 |DPSNKL_HPD GPlO 14 oo 20 a1 32 e _1IBT_BATLOW L
7705 DP_TBTSNKO_M._C N<3> CZ%ZZUE : DP _TBTSNKO M. N<3> 0 1 AL Pl o 15[ T3 TBT_DDC XBAR EN L o N BT A DP _PVWRDN
: YR CERM 100K 3 2 gg g E;O> @4 |pA_Cl 00_TX_PI DPSRC_0_P PB_Cl 02_TX_P/ DPSRC_0_P| R4 TBT_B_R2D_C P<0> - o $S¥ 2 m E\QRDN
o DP TBTSNKO AUXCH C P C2828 1] - DP TBTSNKO AUXCH P . . 1 25% 7 2 (oo 0> E24 |pA_Cl O0_TX_N/ DPSRC_0_N PB Ol 2_TX_NDPSRC 0N 24 TBT B R2D C N<O> @@ . S IBT B BV EN
— 0. 1UF | FIgE J&, 0201 201, 7o —1BL A DZR P<0> @2 |pA I C0_RX_P PB Cle Rx Pl R2  TBT B D2R P<0>
14 10 12qaryDP_TBTSNKO_AUXCH C N C2%2S13UF1 s DP TBTSNKO AUXCH N . oo D—1BLA _D2R N<0> E22 [pA a1 00_RX_N PB Clce R N N2 TBT B DPR N<O> )i rogss!| |'ress7
. X5R- —
5R- CERM = B o) $S¥ ﬁ CONFI G1_BUF P1 |PA_CONFI GL/ I O_0_LSEO PB_CONFI GL/ CI O 2_LSEQ D8 TBT_B_CONFI G1_BUF 2 1%§ %"(/-?K
SNK1 AC Coupl i ng “ D CONFI &2_RC K5 |pA_conFI G2/ C1 0 0_LSCE PB_CONFI G2/ CI O_2_LSOE| ML TBT B CONFI & _RC %32 ey w2ow
201, 2201
a0 DP_TBTSNKL_M._C P<0> C2830 :|- - DP_TBTSNKL_M._P<0> ;1 T ﬁ R2D C P<1> L24 |pA_C1 OL_TX_P/ DPSRC_2_P PB_CICB_TX_PIDPSRC.2 Pl Y24 TBT B R2D C P<i> o = NOTE: The fol |l owing pins require testpoints:
DP_TBTSNK1_M._C N<O> C2£§J'3iUF M b BTSN ) e SZ4PA.CI OL TN DPSRC 2 N PBOCs TXNEPsRc 2 NuRY DT B 2D C Nel> oD == 7 oo &@als 8 - &0ls
74 70 5 1 2 -
@———'0 o I_ . SNK1_M._N<O> , 7 72 o I BI_A D2R P<1> L22 [pa oL RX_P PB Gl 8 RX Pl W22 TBT B D2R P<1> 1- GPIO1 9 - GPIO 11 =
C28- XBR. CERM 75 72 s [y IBT_A D2R N<1> 322 |pa Gl oL RX N PB O GB_RX_N_U22 TBT B D2R N<1> ] 52 7 g - g: 8_§ 10 - GPIO 14
DP_TBTSNK1_M._C P<i1> 32 .= DP TB - - B am e - ) 11 - GPIOO
°* OD—— ——‘—|0_ = I—mv—rsv—mr—xwg v, TSNCL_M._P<l> o o s $E¥ ﬁ ::gTX N8 |pA LSTX/ O O 1_LSEO PB_LSTX Ol O 3_LSEQ M6 TBT B LSTX — 4 - GPIO 5 12 - GPIO 12
s DP_TBTSNKL ML_C Ne1> C2833 . |: DP_TBTSNKL_M._N<1> 4, -, oo Rx J81PA_LSR G 0 1 Lsce PBLSRYCl03 Lscer BT TBT B LIRX am - > PAERSTIN 13 - Gno10
IE———|0_ = I_mv_m_m'f—xsdcew TETPA 6 - PCIE_RST 2_N 14 - PB_LSTX
oo} M__C P<1> A16 |pA DPSRC 1_P %) PB_DPSRC 1_P| A20 DP_TBTPB M._C P<1> 7 - PCIE_RST_3_N 15 - PB_LSRX
wos DR _TBISNKL M. C P<2> L2094 2 C2%3fUF’ HoproySr [BISNCGL M. P> o o TBTPA M. C N<1>  Bi7]pa DPSRC_1_N g PB DPSRC 1 N B21 __DP TBTPB M__C N<1> Qm - S B
. X5R- CERM
s DP_TBTSNKI_M_C N<2> C2835 .| DP_TBTSNKI M. N<2> TBTPA M G P<3> _MSparesos p T P8 DPSRC 3 P A2 DP TBTPB M._C P<3> 2 S VASTERTIZO R SYNC DATE=017 1472013
I—m'%—rsv—mr—” 7a TBTPA M._C N<3> B19 [pA DPSRC 3_N B23 oD e
0. 1UF 'l %8R cerm - - PB_DPSRC_3_| DP_TBTPB M._C Ne<3> oD 2 70 Thunder b0| t I k)st 1 Of 2
s DE_TBTSNKL P<3> : MJ__LL_?W Db TBTSNKI_M__P<3> ., IETEA AUXCH C B L4 lpa AUX_P PB A P K32 DP TBIPB AUXCH C P oy ue e |
7705 DP_TBTSNK1 M. C N<3> C283%UF “™ Db TBTSNKL_M__Ne3> oA eo g i e s CS Appl e I nc. | D
o 1UF ><5R‘3 Y, 28 74 TBTPA _HPD M8 |pA_DPSRC_HPD PB_DPSRC_HPD|_N& DP_TBTPB_HPD am= ® <E4LABEL>
a1 30 BT_A _HV_EN R8 |GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_E F1
) 0/ PA_HV_ ) 1/ PB_HV_EN/ BYPO TBT B HV_EN s NOTI CE OF PROPRI ETARY PROPERTY:
I DP_TBTSNK1_AUXCH C P C283§3UF DP_TBTSNKL AUXCH P 1 BT AGDSEL "2lam 0 10/PA 01O SELIBYPL GO 11/Pe 0 SeL/evea 2 TBT B CIO SEL % ‘ THE L NEGRIAT) O OONTAL NED LEREI N 1S THE
X5R. CERM a1 GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT_B _DP_PWRDN THE POSESSOR AGREES TO THE FOLLOW NG
7e 70 12 DP_TBTSNK1_Al - a2
’ XHC N CZ%S?UF I'mv—rsv—mr—xsﬁ oY or (BTSN ARCHN 0 For unused port, pull CONFIGL, CONFI G, LSRX, HPD and i = 1| N o et o7 28 OF 118
> CERM , s s s and CIO SEL low (10k). All other port signals can be NC I:L;?I;O;EgmCRPLBLISHITINMECRPART
J RESERVED

8 7

5

4

3

2




U2950

Par t TPS22920 " . .
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Page Not es

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

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

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

51 840900, Thunder bolt 15V Boost Regul at or
CRI TI CAL Vds(max): -30V
Vgs(max): +/-12V CRI TI CAL
g3080 vgs(th): -1.4V
Rds(on): 46nthm @ 4.5V Vgs L
7t o0 63 57 50 o _PPBUS GBH SI'8409DB | d(max): 3.7A @70C 3. 5098%A
8- 13V Input © e PPVIN SW TBTBST 1(YYY 2 , TBTBST BOOST
Changes required <« [o 7o)< NRER-W BHES: 3s™m Pl MBO63T- SM by
for 2s. _LA_L Xghta 9e g:)} sB ifi here CB](-)Q('; 1 CB](.)OQU-;]:_ 1 Tgai&&:
R3080'| |: c3080 To perty O — = TBTBST_SNS1
470K S —— 0, 1UF R3091* xR g 2 xR cEin 2 1 i "R TI CAL
W T - _ . ololalqls R3089 o
402, 483 W N N— %
TBTBST_PWREN DIV L 265, = CRI Tl CAL 15@}1@2 AV F'?S’S%%E’XF
TBTBST EN WILO 25 |env oo snsil_6 w  PWRDIS
R3§)3%%1 LLJ%%%Q ool TBTBST_SNS2
WE\;{V TBTBST_| NTVCC 28 || NTvee N ::“‘35995
4 2 % L PLACE_NEAR=C3095. 1: 2 mm
= |_TBTBST PWREN L TBTBST VC 30 e . TBTBST_VSNS 2
1% NC R3095!
005 TBTBST_RT 33 35 1 C3088 137K
DM\BDZF%i(I)_GI;Bg al I - TopF 1 18% _PPISV.TBT s
. 0
SYM VER 2 TBTBST SS 32 |og 2 é\oézag <Ral?£2 ] \I\//ZUt . 15. t47\_/ oA
FBX_31 TBTBST_FBX .1 C3095 X rrent = :
34 a0 00O e 480KHz
a1 28 " 1 STNe NO STUFF R3096! 2 égd‘?v.mm q
= |'R3092 C3092 : 94 1C3094 3089 2098 st Y
geclond FFFdneeded for 73. 2K 5. 2%3'2:71:: K — gd£3u|: SaD D :?EE’OR,OPF %/ NO STUFE
ual - por esl gns. 1/ 16W W ¢ 4 Al
P 9 5t xor iR 2 o 2 o TR SEREEE &l bgv CoR8: 1 H997 ' 3%
<R2> GND_TBTBST_SGND Ro>’ BT Tz Y 2 5V
WLO(falling) = 1.22 * (RL + R2) %ﬁ@%ﬁﬁtﬁ?: 35" 1206-2 805 0402
WLOQ(rising) = wLQfalling) + (2uA * a
WLO = 4.55V (falling), 4.95 (rising) ovied ﬁgf;‘eega‘cﬁage Vout 1.6V * (1 + Ra / Rb) J__
no XW necessar y.
R
o LO6VK- 7 1R3088
] 330K
o ew
1552 Max Vvgs: 10V 402"
TBTBST_SHDN DI V.
'R3087
330K LO6VK- 7
1/16W
LT
= SMC_DELAYED PWRGD 1020 41 a2

BATLOW | sol ati on

OGP

DFN1006H4- 3
SYM VER 3 F

w5 o112 > PM _BATLOW L A[RT |o

PP3V3_S4 _TBT . 2 46 6o

Pul | -up on RR page
TBT BATLOW L o 28 w0

S _—_TBT BATLONL o

SYNC MASTER=T29 RR

underbolt Mobil e Suppor t

™

SYNC DATE=01/14/ 2013
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3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TBTA
phiifRE PP3V3 S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
32871, C32801 13281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3220J
60U Lt 220 L L 6 iUF IHVS3  890mA  830mMA  930nA (assunes 3S, 9-12.6V, 7.5-11.7W B 7 — ®| Sl GNAL_MODEL=TBT_MUX
20% T T X5R: 8% 2 VDD
e A CIE 4 cer PP3V3 S4 TBTAPVR .. @D Vo D=TRUE ¥ CRLT] CAL D
19 v3p3ouT 18 NECKW DT H=0: Bot h C‘ s) L U3220
20| vors reEs 32774 = GETL05024
o0 JPELSLTBT 1 . an[? T B T n 7o o TBL A DZR Hel> 0. 47UF gzwszﬂg » TBT_A D2R C N<1> 7 |e To ena 15 TBT_A OO SEL am=
‘ X I 7w VOLTACESISV » e |—|C3276 1 » TBT_A D2R C P<1> 8 |tB+ AUXI 0 EN 24 _TBTDP_AUXI O EN (T 28 32
1 1 C32851 1C3286 (1C3211 0. 47UF lé%év‘)‘( oL pp P 6 TBT_A_DP_PWRDN am =
G321s 3210 R TICAL 0.1UF —— - JOUF ~ —— 0 1UF C3230 1 DP_TBTPA_AUXCH N 1
4. 71E o UF U3210 e = ] 5 2qgry—DP_TBTPA_AUXCH C N ,—| 5 = AUX-
YT T, 8% CD3211A0RGPR| X5R 2 x5 |2 %}{ DR TEI e e B 1UF l%?,é o 1 DP_TBTPA_AUXCH_P 2 lauxs 1Py AUXIO| 23 TBT_A_D2R1_AUXDDC_N s 7
X5R- CERM 2 2 R85 N 402 78 2B C3231 (1PD) AUXI O+ 22 TBT A D2R1 AUXDDC P . 45
16 |ENHVU FAULTZ[ 4 0. 1UF SR Ry @ DP_TBTPA DDC DATA 4 |pbc_DAT TBT: RX_1
TBTP, K S Ipbc_cLk
o 65 52 p—S4_PVR_EN 5 |en I SET_v3p3 8 TBTAPWRSW | SET_V3P3
w0 2 g IBT_A HV EN 11 |y En 1seT_sq 10| TBTAPWRSW I SET_SO » o TBT_A_CONFI GL_BUF 16 |cA pEToUT  cA DET| 18 TBT A CONFI Gl _RC "
wwnm PMSLP S3 RL | 17]s I'SET_s3 9 TBTAPWRSW | SET S3 e DP TBIPA M. C p<i> —C3232 1112 . DP TBTPA M P<i> 11 |pps
ap T TBTHV: PLSV | [ TBTHV: P15V D F TBTPA ML_C Nel> 0, 22UF 2 DP_TBTPA_M_N<1> 10
— B 1ov: see R3210 |'R3211 R32 e D L C3233 1|2 s oP- Mol 19 DP A LSX M._P<l> ...
FEEEEEE : 6 22.°6K 36 0. 22UF1 I'g8R §,3Y 4 oMo |20 _DP_ A LSX_M_N<1> e
e below ™ 5% Hoow ‘éow » oD BT AL BSx (1P TBT: LSX_A R2P/P2R (P/N)
201, |,201 22 Cam (1FD
TR S22 <Rv3P3> 2 m—DP_TBTPA HPD 12 Jspoout w7 TBT A HPD -
TBT%;ESB\A 1%'2_'\]/:4'315\/ Single-fault protection ma:n T'; AD
55 6K 25 BK requires two R's per HV Nl
1/'21% 1%2'0W I SET_Sx wi th CD3210.
T, Single R on | SET_V3P3 K.
<RHVS3> <RH\/SO> ILIM= 40000 / RISET = C
For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
e RIS Thunder bol t Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num FERR 120- OV 3A
L 1YY Y2 PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 pesi ’ R3201 TBTACONN 1_C
0. 01UF —— i2 Ag(::ttgvg)v GND_VQ D=TRUE
Xmgé%z—— TBTACONN 20 RC 1 2 (0-18.9V) 32051
LIPS o2 1w ' Lé:é’{ |
=+ 1UF 36 XSR GHRY G\D_VOI D=TRUE
GND_VO D=TRUE T 33{ . CRI TI CAL c32 %ot h Cs)
- 1
Boeth G ) 0462 TBT Dir  DP Dir DPDir TBTL.D'  1ar A RoD peos | [ 0 250F] I’Z‘UW_%{V\ TBT_A_R2D C P<0> e
1 20 TBT A D2R P<0> .—|W s TBT_A D2R C P<0> - - J_ - o= = X5R 1 TBT_A R2D_C N<O> 7
e Do R a0~ 0. 47UF WAL TET A DR G NeO= - - olwlx|e - - s TBT A R2D N<0> C3271 1 Jan]
7e 20 (0T} C3275 1|2 e L . 35|53 = 0. 22UF!
A GND_VO D=TRUE GND_VO D=TRUE .
0. 47UF!! CerM YR T R3294! 1R3295 TBT: RX_O / SHELD P GND_VOl D-TRUE | GND VOl D=TRUE
5] 4 R3271
v 2B foow . NDP-J 470K
201, 2201 B4 O HPD - ;\/L ow
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE O CONFI GL 5201
| Blo comie M B
C3278 1|2 58105 a2
0 gD _TBTPA M. C P<3> 6 22UF my—\ .« DP_TBTPA M P<3> -— - B1O | 0 i Lanesp M_LANELP G| B9 - - DP A LSX M. P<1> ., ,
e my—DP_TBTPA ML C N<3> (357§ 1 || 5 . DP_TBTPA M__N<3> — - B12 [ 1 anesn M_LANELN o | Bil - - DP A LSX M. N<1> ., 5
0. 22UF X 02 : Bl4 | 5 oo GND3 | B13 )
. 8% Bo3Y TBT: Unused | B16 [0 o0 o w_Laeze o] BIs TBT: LSX_R2P/ P2R (P/ N)
B18 C M__LANE2N o | B17
O AUX_CHN — O
B20 | 5 b Py RETURN & | B19
PORT B GND_VQ D=TRUE
SHIELD PI NS J C32(7BOI h C s)
< [ [c]o]o [~ 4' TBT_A D P<l1>
oo o e[ 0. 22UF 28 72 78
© |l a2 1% - e = IBT_A R2D P<1> 573115 ' _TBT A R2D C N<l> cmusss
- @ = TBT A R2D N<1> -
- - 0. 22UF 2
o TBT A DPR1L AUXDDC P - 514-0876 = TET: TX 1 GND_VOI D-TRUE | GND_Val D=TRUE
s s _IBT_A D2R1 _AUXDDC N - 14R§02K73
TBT: RX_1 9
2 _IBT A HPD ) - 20?OW
2
2 _IBT A CONFIGL_RC JiC3202 DP Source mnust pull
CON 1UF down HPD input with 1
» @m1BT_A Fl G2 RC > %{F{P greater than or equal 470k R's for ESD protection
R3252! R3251 32941 L 3205 |'R3241 BECERM to 100K (DPv1.1a). | on AC coupled signals.
1M 1M il 100K ) : =
06 5oh 330PE 330PF 5% = Si nk HPD range:
1/2@}@/ 20W 18- T2 18 20W - H gh: 2.0 5. 0V
SAGRE ALY SR SRR Hgh: 2.0 - 5
ow. 0-2038 SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201 A
1 Thunderbol t Connector A
d} Appl e I nc. SCH "NUM>
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 32 OF 118
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 I 6 5 4 3 2




7

19
&5

3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TBTB
Bikug PRSV3 S5 Noni nal M n Max
CRITI IV3P3 1100mA 1030mA 1200mA
33 l C3380 1 1C3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3320J
70 2L§E - L g iUF IHVS3  890mA  830mMA  930nA (assunes 3S, 9-12.6V, 7.5-11.7W . Lé.g_: ®| Sl GNAL_MODEL=TBT_MUX
T TS - 2 VDD
ﬁ!ggﬁszR_ CEE%%?Z ’ Ogg'lCERM PP3V3 o4 TBTBPVR .. GND_VOI D=TRUE R 8;)1 CRITI CAL
19 v3p3ouT 18 NECKW DT H=0: (7I37ot h Cs) L 03%352824
PP15V_TBT [_20])vars 12 ppgvs_lgﬂv S4_TBTBPWR TBT B D2R N<1> M 5 N HVQFN24- COVBO
e Ve 1 o o[ = - 2 O e R R P = 0. 47UF YN » TBT_B D2R C N<1> 7 |e 7B ENY 15 _TBT B Cl O SEL am =
: X Y ErER VAL TAGERTEY 7 2 O C3376 1|2 s TBT B D2R C P<1> 8 |re+ AUXI O EN_24__TBTDP_AUXI O EN ame =
Cc33151 |rC3310 C33851| 13386 |*1C3311 9 410 Ié%éw P o P & _TBT B DP_PVRDN am=
% 7UE L o IUF CRdsTslfé" 0.1 — —— 1oUF  ——0, 1UF P TBTPBAAUXCH-C N C3 30 s DP_TBTPB_AUXCH N 1 aux
BT T ggi’/’ CD3211A0RGPR xslre—%é 2 2 Bl xr |2 %}{ n DP_TBTPB AUXCH C P 1U': |§g§ 2 DP_TBTPB_AUXCH P 2o 1Py Ao 28 TBT B _D2RL_AUX w27
= O I N 201 a0z 402 " 25@——\—|C3331 o (1PD) AUX O 22_TBT B D2R1_AUXDDC P 22 1o
16 EnHVU FAULT. 0. 1UF @ DP TBTPB DDC DATA 4 |pbc_DAT TBT: RX_1
TBTP K 5 lbbc cLk
o o 5 rmy—S4_PVR_EN 5 |en | SET_V3P3 8 TBTBPWRSW | SET_V3P3 >
% 2 my—TBT_B HV_EN 11 |y EN I1SET_s0 10| TBTBPWRSW | SET_SO » @ IBT_B_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT B CONFI GI_RC 5
p— PM SLP S3 R L 17 |so | SET_sq 9 TBTBPWRSW | SET_S3 C3332 1 Iégz‘my—\ "
e . TBTHV: P15V | | TBTHV: P15V ne $ $E¥ES & 8 Ziii 0, 22UF 02 . $ %ﬁg & f.iii 10l
T | e s SR A e = -3 b A A E—
. . . X5R 0201 14 DPM.O- 32 78
EE erow 2,952 210 o181 8 Lo e ST, LSCA TR PR (FI1Y
201,( ],201 22 R\/3P3 o
TBTB! ET R < >
TBTBPWRSW | SET SO R 20 ¢om} DP_TBTPB_HPD 12 |yppout weo 17 TBT B _HPD »
TBT%glfa‘,’l 1|T?3‘3T§'\{4P15V Single-fault protection —E0-THPAD
55 6K 25 8K requires two R's per HV Nl
1/'21% 1%2'0W I SET_Sx wi th CD3210.
T, Single R on | SET_V3P3 K.
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
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
B e o CRTL A Thunder bol t Connector B
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni mum FERR- 120- O-M 3A
LY YN PP3V3RHV_S4 TBTBPWR F
C3300 1 o0 pesi ’ TBTBOONN 1_C
C01UF - R313201 RECK W D= GN\D_VO D=TRUE
gé%z__ TBTBCONN 20 RC 1 2 A V(0- 18. 9V) %:30310§ 1
R : 5% .
W [ cagey WS g o 0
T T 1 & T
k) ? o o I CaL cagf8 2
0462 TBT Dir  DP Dir DP Dt TBT.D' 15 B ROD P<o> U I—zw—mm TBT B RPD C P<0> cmu e
75 28 TBT B D2R P<0> .—|W » TBT_B D2R C P<0> - - J_ - o= = XoR 1 TBT B R2D_C N<O> 26 78
e 5" 0oR N0~ 0. 47UF NN TET B DOR & NeO= o= o= ol <lolal o - - s TBT_B R2D_N<0> C3371 1 <
RS ‘—|C3375 2 I’mv—zm—'z - GND_VO D=TRUE GND_VO D=TRUE - - B3B38 = o ol 0. 22UF!
0. 47UF ! CERW X5R- 1 "R3394! 1R3395 TBT: RX O / SHI LL2|: PINS ™ GND_VO D=TRUE | GND_VOI D=TRUE
1Ky S IK J3200 1R3371
1/ 28 750w NVDP- J44 470K
oo M A2 15 pypp F-RT-TH a0 g 5%20w
2 2
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 22 O cowla  M_LANEOP o 2201
| e O COl @ NLJA(’;%IETC =
78 20 (T DP_TBTPB M. C P<3> C30372§U}: I—ég'zrﬁy—\ s DP_TBTPB M. P<3> P - Al0 g sL\‘DiANEQ,p M,iLANElF‘g_ A9 - - DP B LSX M. P<1> ,, 4
e my—DP_TBTPB M. C N<3> (337§ 1 (|5 - DP_TBTPB M. N<3> — - ﬁﬁ O M_LANESN M_LANEIN G ﬁi; - - DP B LSX M. N<1> o,
0. 22UF | I38F §.3Y TBT: Unused | L6 8"“@ " LAﬁ;gig LS TBT: LSX_R2P/ P2R (P/ N)
AUX —
Al8 C M__LANE2N o | ALT
O AUX_CHN — O
220 L5 pp PR RETURN o AL9
PORT GND_VQ D=TRUE
SH ELD PIANE J (7B°t h C‘ s)
2 C33
eIy 0. 22UF TBT_ B R2D C P<1> qm
0553|353 - e = IBT B R2D P<i> 7371 TBT B R2D C N<1> crmune
- = 1BT B R2D N<i> o 22UF .
e TBT B DPR1 AUXDDC P - 514- 0876 = TBT: TX 1 GND_VOI D=TRUE | GND_VOI D=TRUE
65 TBT B D2R1_AUXDDC N - 'R3373
470K
TBT: RX_1 9
s _IBT B HPD ) - 20?OW
2
» _IBT B CONFI Gl _RC JiC3302 DP Source mnust pull
CON 1UF down HPD input with
2 cm—1BT_B Fl G2 RC > %{F{PCEW greater than or equal 470k R s for ESD protection
1 to 100K (DPv1. 1a). on AC-coupl ed signal s.
R3352!| |'R3351 (3394: |1C3395 |'R3341 | %0t ( ) 1 upled stg
M M 330PF —— —— 330PF 100K = Si nk HPD range:
1/2 20W 18- T2 18 20W - ; 9
AN xrr it 2 2 198 cemm 2%1 High: 2.0 - 5.0V
Low 0 - 0.8V SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
1 Thunderbol t Connector B
d} Appl e I nc. SCH "NUM>
(<) <E4LABEL>
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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!

3202010 7 129993 %% % _PP3V3_S0O

3 1 C3480 1 1
R3 1 1 EUR 5%%?2 5%&54
100K 8 - 38% o6 o6
4% > 2 &2 20w 20w
LA U3400
16 ENATS3DS]N0224 R3451* R3453: 2.2k pull-ups are required by PCH
CRITI CAL 20 2. 2& 2. 2& to indicate active display interface.
i DP_TBTPA DDC CLK 1Nar OUTAL+ 1/ 20W 1/ 20W . .
31@ DPF TBTPA DDC DATA 2]\ QUTAL |19 M M DP++ spec viol ation, should renove!
= curao+| 18 DP_TBTSNKL DDC CLK i 7o
QAo 17 DP_TBTSNK1_DDC DATA & 2 10
14 SAl sad 15
10 | eng
2 DP_TBTPB DDC CLK 3 |ine+ outeL+ 8
2T DP_TBTPB DDC DATA 4 |ine- outBL- |7
autso+| 8 DP_TBTSNKO_DDC CLK iz o
outgo- | 2 DP_TBTSNKO_DDC DATA & i 1o
TBT_DDC XBAR EN 12 |sp §9 seg 11
5 =
410 o3 SAI/SBI = 1: INA == OUTAO, INB == ouTBo “| &
DMVN5L 6\,,(_7_]: SAI/SBI = 0: INA == OUTBO, |NB == OUTAO
SOT- 563
9 =
[ s

= o TBT_DDC_XBAR EN L |

Second TBT Port HV Boost Enabl e

TBTBST PWREN L 0

410
DWN5LO6VK- 7
SOT- 563

S

52 28 (TR TBT B HV EN

SYNC MASTER=J15 REFERENCE SYNC DATE=11/16/201

DDC Cr ossbar

T E—

(3, apteine.  fSGLNMID
®
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%g TOABLE
7 puoce rerrpissy s\,ifw
LYY Y2 ¢ PAEAPRDP_P CP POLE AP R2DLCAP 1t
0. 6NH+/ - 0. INH- 0. 85A 10% | [ vexR- cormz
nosTurr 2% PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
1 813570 1 C?,EP?"FlF 117S0201 4 RES, OOHM 0201 L35[70, L3571, L3573, LB574
= )}(gg gi{}up
2 -
0201 T % 01CEF%M
L3571 J_
1 YYY L2 = PAUE AP RD PI_N 1: 20 1UPCE_AP_R2RHE N ro
Fl _EVENT aaz 7 10% | | 16%R- coROR2
0. 6NH+/ - 0. 1NH- 0. 85A 3530
C’\l30§17-%FF OM T TABLE NOSTUFF  riace near-33s01 4 2 sama
1 .
Lot LG8 3.3V WAN Switch
= Qs
2 ogoi‘fﬂ"" 2 Ogg-lCEm Par t TPS22924C
Type Load Switch
T _TABLE R(on) 18.5 nthm Typ
L3§¥3 = @2.5vV | 25.8 nohm Max
LYY Y )2 PO E AP D2R P _oomy 1o 7o
1 PO E AP_R2D P L SEM - 0 L+ 0. 854 Jigg%"g:
. n POLE_AP_R2D N = St A U 15550367
. .
2 5}{@ NOSTUFF 2 g;{ CERM L3504 CURRENT SENSE
CRI TI CAL 51 0361 1pe FERR- 120- OHW 3A TPS22924
L3574 J_ PP3V3_ WL S PP3V3 W.AN R &P 2 PP3V3_S5 12 1415 17 18 19 21 31 %2 38
s3p0 I 7 i maare | T e .
SS| 2 Dl - PCOIE AP_D2R 1576 VOLTAGEES. 3V Vol TAGESs 3V VOLTAGES3. 3V ORI TI CAL
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oewo MPL _DATA CONN P — CAMLXTAL: YES, || » CLK25M CAM XTALP ) 2, CLK25M CAM XTALP R N

7 AT — AN
AL S g : SNBLS SM 080 a1 44 48 71 60 PLACEQNEARJADOQ 5 23 51\CMPI DATAE D 555027 CRI TI CAL oot 1%11/00‘” 1R’A\1€?L2UFF v
=, .52 |
o012 @/ SMBUS SMC 0_SO 41 a4 48 71 80 ~CRI T CAL NPo- 0, CERM nc Y4000 M 0201 - = o SYNG, DATE=067 137 201
0110 gl 2C CAM SCK ams FERR ].L2460%t—(|)M1 A NC SM 3. 2X2. 5MV 1% NO STUFF e 2
1 1 2C CAM SDA - -120- . 4014 o 25. 000MHZ- 12PF- 20PPM ( a
Oz .| PPSV_S3RSO_ALSCAM F . 2 (YYY\:__PP5vV S0 44 19 49 50 58 50 62 0 65 o0 12PF CAM XTAL: YES 2201 R4010 mer a 0 . __
L @OEQX N—%W BIEES: 3 ™ 0402- LF wren 1 H 2 I CLK25M CAM XTALN 1 2 CLK25M CAM CLKNrrm =
o= C40131: NOSBUFF 1 gy CAMXTALIYES NOTE: TBD PPM crystal required uZow @ Appl e Inc. —
0- 14k FERR- 120- OHv+ 1. 5A PO~ 6851 =M 0201 1 C4016 = ~E4LABEL>
2 MM NOTI CE OF PROPRI ETARY PROPERTY:
518S0892 CEO 2 0402- LF 1 PPSV_S3 2160 65 66 69 71 NO STUFF 5 %E%OPF THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
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USB Port Power Sw tch
Left USB Port A

71 60 63 67 65 o5 61 51 PEDYV _S4

CRI Tl CAL
71 60 60 a1 30 2112 _PM SLP S4 L U4600 CRI Tl CAL
1 ITPS2557DRg FERR-Li428-005-|M— 3A We can add protection to 5V if we want, but |eaving NC for now
R469(g)} 2lino SON wrls F"\If’?l\/ 3 LI;_r':USB AlLIM 5 Pl ace L4605 and L4615 at connector pin
M:_lgg}% T 3lin: a2 7T @Idffr/'i N;WBTH:& 35"
ab2, w0 @ USB EXTA OC L 8JFAauLT* 1LIMS USB ILIM
USB PWR EN 4 CRI Tl CAL
EN J4600
THRM USB3. 0- J44- ALT
G\ND__pPAD F- RT-TH
NCSTUFE CRI TI CAL N N e C46951 1
(();4392 1 C4696 .| 0416099 o 04/16U%1 1opF —- - USB3_EXTA RPD P2 [ gvene,
L : K o — T :
. )JESZ’__ZZOUF 35N — Gf:ggz > ECM a2 . USB EXTA MUXED N N 4 | USB3 EXTA R2D N i OssTx
2 ngﬁ. 2 ¥ - OGND
04852 caB 8 TY —_— =USB LT1 N 5 on
s USB_EXTA MUXED P 2(YYY L3 . =USB LT1 P 6 o
; QGND
O SXRX+
CURRENT LIMT (R4600+R4601): 2.19A M N/ 2.76A MAX L CRITICAL [, ,| CRITICAL 9 | Sssrxe
D4600 10| 5awo
ESDOP2RF- 02L.S
Ce 11
USB/ SMC Debug Mux 303
13 o
14
15 o
s0 44 43 42 43 30 35 10 PP3VA2 _G3H 0
7% 65 86 37 8 Py 16 O
17
C46501 R4650 B2
0. 1UF 100K o
c§\7’3_ 9 Thow 2o
0 A yé-zLF 20 o
s 22 [y SMC._DEBUGPRT_RX_L 5 | il 1 ? o
75 12 1 qom—SMC_DEBUGPRT_TX_L 4w 4650 |2 1Ny
PI 3US$%F(,J\‘2EZLE o
151 USB_EXTA_P 7o+
ey USB_EXTAN olp CRITICAL = v qp-USB3_EXTA D2R N 514- 0934
] 8 cer seL| 10 SMC_DEBUGPRT EN L
G\D SEL=0 Choose SMC 75 13 USB3_EXTA D2R P o =
o SEL=1 Choose USB
CRI Tl CAL CRI TI CAL
SI GNAL_MODEL=MJO_MUX_USBONLY 4610 2 2 'D4611
= ESDOP2RF- 02LS ESDOP2RF- 02LS
NOSTUFF TSSLP-2-1 TSSLP-2-1
R4651
1 O 2
1/520/6’w NGSTUFF
o3b1 R4652
1 O 2
5%
1/ 20W
0201
GND_VO D=TRUE
s 5 (T USB3_EXTA R2D C N 046100-1UF1||2
I 10%16Y Q201
1 USB3 EXTA RRD c P CA4611 0.1UF 4 >
11" 10%16v 0201
X5R- CERM
GND_VO D=TRUE CRI TI CAL 5 5 CRI Tl CAL
D4612 D4613
ESDOP2RF- 02L'S ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
SYNC VAGTER=J15 M. B SYNC DATE=10/ 317 201

TTILE

USB 3. 0 CONNECTORS
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| PD FIl ex Connect or
SMC Manual Reset & |Isol ation RITI AL

Left shift, option & control keys conbined with power button cause SMC RESET# assertion. R4808 55%608%(3 51650689
Keys ANDed with PSoC power to isolate when PSoC is not powered. 68 66 65 47 46 43 42 39 34 20 PP3V3_S4 1 2 . PF’3V3 TmP?AD CONN M ST- SM
No | PD on CE input pin PP3V3_S4 (synbol error). 1/520/8W NOSTUFF M I\FLI o Tl B¥¢ 53W 2 1
moawna gy gy EPSV42 GBH ofb: 941%98 . o STs Z2 KEY ACT L
BYPASS=U4850. 10: 5: 5_nm 6 5
C4850 1 Seisn ., 72 ool NSO psccEosL L. D
0. 106 00 _Z2_M SO 10 5519 Pl CKB_L
] R BV 2 = 1 Z2_SCLK [E] D T PSOC M SO o
02 14 13 PSOC_MOSI
VDD 39 71
Ak Narca00. 10 oy 22 HOST INTN | Y63 O PSCC SOLK .
= = -18: PP5V_S5 CUMULUS 18 17 SMBUS SMC 2 S3_SDA
L GAAPAL 57 o0 _SDA: ws 71 a0
SLEAAPA103 FERR 150°0HM 1. 5A m Z2_CLKIN 2l ol SVBUS_SMC 2_S3_SCL 11 42 11 a0
N - - <1V M= e I 7 oo o1 PPBV S5 o o1 2 o R4800* © O Ne
0402- LF M NCLINE-W DTH=0. 50MV 49. 9K
e LEFT SH ET KBD i | — —orie ve LEFT SHETKEY . : 4807 VelrattEsy A%
V6 LEFT OPTI ON KBD 2 T 2[8 WS LEFT OPTI ON KEY 4, 2B
71 39 IN 2 '—D_a 5
(TPD) 1L~ ot 3l 7 WS CONTROL KEY N 186‘ PLACE_NEAR=L4807. 1: 2MV
730 W5_CONTROL_KBD 3INg N — X3R; CERM
= Pull -up in U5110. = )
T ALL# 6 SMC TPAD RST_L o - =
an B
n —
—
Keyboard Connect or
51850752
CRI TI CAL
r-—-———">">"~"~"~"~"="~"~"~"~"~"~"~-"~"~"~"~" "~ """ “" """ =" - ~"~" - “"~- "= --=--“-~--=---=-==--+ o J4813 C
| ! o6 o6 65 a7 40 43 42 39 34 29 -PP3V3 S4 32 O
| o6 50 44 43 42 41 39 20 28 19 _PP3VA2 G3H )
| | HARE 30| °
I USB | NTERFACES TO MLB ! 29 5
| - SPI HOST TO Z2 ! e W _KBDI1 28 J
| - TRACKPAD PI CK BUTTONS I 720 WB_KBD2 27
| - KEYBOARD SCANNER I 72 WB_KBD3 26 §
— 25|
' PPava $4 PLACE_(S)I et PSSy G ATEIR G497 501 11 mm : TPAD Buttons Disabl e B V& o0 20
TmsgBRRR 5. ppav3 53 PSOC BYPASS=Us7 R 4SS0 o0t | 4 _BUTTON DI SABLE 5 WG _KBD6 23 J
! \_/\SM/WWW ’ ’ | RITI CAL PLACE THESE COVPONENTS CLOSE TO J5800 7 s WS _KBD7 22 3
| 11716} AGE=3. 3V ) 1C4804 1 C4805 1 04806 ple TH' 'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B n 3 W5_KBD8 21 5
- I
! Gos OPF UF DVN5L| 6VK- = n s VB _KBDY Do —
R4803! 2 T2 1% gO" ! K WS _KBD10 19
| 5 5 6oRy 5 Q, 7 3 o
| 22QK HBg; CERM SR+ XSR X35 ! [ 72 WB_KBD11 18 5
12 % | “N THE TPAD BUTTONS W LL BE DI SABLE R4814 s WS KBD12 17|
! N y | 2[GM Sl WHEN THE LID I'S CLCSED 193 V& KBD13 16
| 2 J__ SVC LD LID OPEN => SMC_LID LC ~ 3. 42V s _WS_KBD15_C 1 2 e WS KBD14 15 °
| w5 a s oom—oMC_PVE S4 WAKE L = W5 KBD23 39 ! o DS L LID CLOSE => SMC_LID_LC < 0. 50V 113/5 " \\S KBD15 CAP 74 ©
| S PICKB L WS KBD22 4 | B %o ¥ 1 W5_KBD16_NUI FE
| . BUTTON DI SABLE W5 KBD21 4 I We KBDL7 oro
| 130 Z2_HOST_INTN W5 KBD20 501 I RABLS | »= e EDTs =0
| w» WS_LEFT SHI FT_KEY WS KBD19 4, | . W5 KBDI6N 1 I v T ol ©
| «w WS_LEFT_OPTI ON_KEY W5_KBDI8 41 | o " e KBD20 9 g
I 402 713 W5_KBD21 g
' ) b el el A S 3 | N5 _KBD2?2 1o B
| ml’\IHImImI’\I% 8 olvlmlololvl | R418K10 s WS _KBD23 6| g
! ONOF n ONOF 5
| .+ 6 CONTROL KEY Ipr 3 NARERE 2R 0NE P 2f2 WE KBDIZT . ! mo o - SMEONORE Lo 1A 2 W _KBD ONCFRLL To
| ne Z2 KEY ACT L AP2_1 CRI TI CAL P2_o4t WB KBDLEN ! PN 1810 i HeLew WS LEFT SHFT Ked 30
| NCx—3PA_7 oM T P4_6[20_ WS KBDI5 C . | 0. 1UF Gob W WS LEFT OPTION KBD 22
o > TPAD_VBUS EN 4pP4”5 w4801 P4_4[39 WS KBD14 | 2% e o}
| 4P4- — I35 W& KBD13 2 7 3 W5 _CONTROL KBD 1D
| NCx—{P4_3 CY8C24794 P4_2[38 WS | 2 71 | B
NCx—3P4_1 MF- 1 P4_037 W KBDIZ2 o7 | 31~
! n a0 PSOC_M SO 1P3_7 (SYM VERZ) P3_6|36 W5 _KBDI1l 3. | = +—O
I s PSOC F CS L 4p3’ 5 P3_4[35 WS KBDIO . | i
| 150 _PSOC MOSI AP3_3 P3_2|34 W5 KBD9 5.
| "+ PSOC_SALK 19p31 33754426 P3_0[22 W5 KBDB . ! FF14A- 30G- RL1DL- B- 3H
| a0 Z2_M SO 11p5 7 P5_6[32 W5 KBD7 - !
| ne Z2_CS L 12p5 5 P5_4{31 W5 _KBD1 s 71 | -
, 2 Z2_NOBI 13p5_3 P5_2[30 W6 KBDZ ., |
| nw Z2_SCLK MP5 1 e ~OON T © P5_0{29 W6 KBDB  sn I
| \—clﬁl\—cl\—c% 8 '\I,\IHIH o THRVL 7 !
| FrprfiaShhaaan PADS |
O[O[~[R[O[CA[N[O[I O[O~
| Al H [ HH | H N[N N| NN NN NN L |
| TP_PSOC _SCL WS _KBD4 - !
| TP_PSOC _SDA V\5_KBD5 o7 !
| TP_PSOC_P1_3 = W5_KBD6 - |
| TP_ISSP_SCLK P1_1 TP_| SSP_SDATA P1 0 |
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA |
R4801 72 KI N |
| i USB TPAD P 145 25 USB TPAD R P e | e =] A
| 128w . (PP3V3 S3 PSQ() : KEYBOQARD/ TRACKPAD (1 OF 2)
I % 5 1 | I C | PIN NAVE CURRENT R SNS | V_SNS| POWAER TR
1 1 1
! R42§102 1 0408p(;): 1 04803 0480 || ™02 Vi 10UA 2.55 KOHM 0.0255 v 0. 255E-6 W @ Appl e I nc. -
! 75 13 B TPAD N 1 2 ;s USB TPAD R N T i“ - &“ > ‘g‘m | 80UA 0.204 V 16.32E-6 W [¢] E4LABEL>
! 1% 05 CFRM T | 3v3 LDO VDD 60MA ( MAX) 10 OHM 0.6 v 36E-3 W NOTI CE OF PROPR ETARY PROPERTY.
! i\gg BYPASS=US7 | veut 6OMA (M) 0.2 oM 0.012 v 0. 7283 W THE_| NFORMATI ON_CONTAI NED HEREI N |s THE .
| = Q}P . . . PSCC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W PROPRI ETARY PROPERTY_OF APPI
| = ggs_l&mé%ﬂn22 19:11 mm ! 14MA (MAX) 0.021 Vv 294E-6 W TTETZw&?ﬁ,ﬁfifi%ﬁ;%meﬁl ENCE 48 OF 118
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Keyboard Backl i ght Connect or

51650899
CRI TI CAL

J4915
AAO7A- SO10- VAL
F- ST- SM

12
(ﬁ.
71 63 2 _O C 1
NCxHo o2
510 of2xNC
71 63 8 _O C 7
10 00 9
13
Q 14
1 2 _PPVOUT_SO_KBDBKLT

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

KEYBOARD/ TRACKPAD ( 2 OF 2)
S i
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: P —
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
L5001
57 56 50 aa a3 42 39 39 33 30 PP3V4A2 GBH 30-OHM 1. 7A
. . . 1 2 PP3V3 S5 SNC VDDA
0402 2 =3
C5002 1 llcsoos 105004 |1 CEOOSJiCEOOG oM T_TABLE WSSV
1UE —— JLUF —— 0 1UF JLUF JLUF 1R5002 s
o1 2 %}{) 2 %}{) 2 %}{) 2 %}{) M Us000 - %,
850 T 836 M 836 M 836 M 836 750w LMAFSXAH5BB 2 GhRM XSGR
¢ _L 2201 BGA
L (2 OF 2)
— = nowemmSMC RESET L | g @OdrsT SWCLK/ TCK| zg g% H.‘;Ks 4250 7
SVDI O TM| 250 7
__1 CE}OU(;):7 __1 CE/']_OU(;):s __1 CE}Ou?:g 71 e aaggey W I _EVENT L (D) @uugp BLL|PK4/ RTCCLK  SWOf TDOL ALY SMC TDO 42 50 =
U5000 WpF =t — % [SVC_ VAR g v o Tem SMETDL
LMAFSXAH5BB —F 3351 CERV |2 xGR, CERM |2 xGR, CERM NCoe M Hi B
mnmia@y LPCADO> oy Bl3lpcoam (1 &Y Al noo|_E2 SMC CPUPKG VSENSE - 3ok MO NExNC
wnwa@y LPCADL> e g M3lpooAnt AN EL o SVC CPUPKGISENSE amuu L “ Ty
wnsnggy LPCAD2> oy Clalipcoarz OM T_TABLE AINOZ F2 o NC SMC ADC2 am - = NCx———XC5CL o8
76 71 50 13®I—PCAD<3>—“ﬂ LPCOAD3 Al W3L‘%@ 43 a5 SMC EXTAL G12 |esoo v
76 10 LPC CLK33M SMC - H12] PoocLK Al No4| B3 SMC DCI N | SENSE 1 a5 “
7 71 50 % LPC FRAVE L > D12l PCOFRAVE" Al Nos| A3 SMC_PBUS_VSENSE w5 « SMC XTAL o Vising Z__ne PPIV3 S5 AVREE SMC
2 [ SMC_LRESET L - CL3LPCORESET* ANOG[ B4 SMC_SSD_| SENSE am = k12 |\ear " XWp000
non@y LPC SERIRQ () g HISIPOOSER RQ AlNo7| A4 SMC_CHGR _BMON_| SENSE 1 a5 w045 42| C3_GND SMC Avssl 2 1
71 50 12 (OO} PM CLKRUN L (QD) - Gll@ L PCOCLKRUN* Al Nog|_BS SMC _CPU _HI _| SENSE 43 a5 D7 GNDA( E3 PLACE NEAR=US000 Al 4
7 50 20 12 prmy—PC_PVRDWN L - P13 PCOPD ANOSLAS o  SMO OTHER3V3 HI I SENSE =~ s ss E6
wem—SME RUNTIME SCL L~ o FlZjipoosa* ANO| BS o SMC PIV3SMEM ISENSE =~~~ masae E8 AL
w oy SMC_WAKE A L - F20Pcs AlNz1[ A6 SMC_CPUDDR | SENSE 15 47 = &
AlNL2| CL - SMC LCDPANEL | SENSE am = v F10 | | vop oY)
w0 71 40 s gy ONVBUS SMC 0 SO SCL (D) quupEL0Ji200SCL ANGL 2 o  SMC OTHERGY HI ISENSE =~ s 37 =3
s rgary SNBUS SMC 0 SO SDA () o g DI3li2cosoa AN Bl g NC_SMC_ADC1Z o - % = 105020 |1C5021
wawu@y SMBUS SMC 1 SO SCL () g Mli2cisa AN B2 g NC_SMC_ADC15 am 310 F5 == Qud1UF —— 14
50 45 41Ty SMBUS _SMC 1_SO_SDA (D) qpup— N2 11 2C1SDA Al N16| G2 - NC SMC ADC16 am - Ho 2 i(ggcaw 2 é‘\ﬁ
w071 0@y SVBUS SMC 2 S3 SCL (D) qugMBli2csa ANTLCL o, 0 SMC LCDBKLT ISENSE =~~~ amaw PP1V2 S5 SMC VDDC 1 G\D 55 0201
BBt o e i — = | e El :
w0 as@ry-NC SMBUS SMC 3 SCL (D) qugp—L8li2C3sCL Al NL9| - a3 Ji 1 1 1 1 AGEST 2V V. J11
wogoy NC SVBUS SMC 3 SDA () g KB|i2c3s0m P e SNC _S2 | SENSE )P 013 165014 |1 C5015 |+ C5016 |+ (5017 K3 | Voo 1
@y NC_SMBUS SMC 4 ASE SCL (D) g NI 2045CL A N1l A7 ADC21 . 0%, - %, - 0:@1\’» - %, - 0%,
ey _NC_SMBUS_SMC_4_ASF_SDA (D) g M| 20a5DA Al N22| B8 SMC_X29_| SENSE o —F St GR |2 GERMOGR |2 GERMOGR |2 GERMXGR |2 GO X5R =+
w071 57 50 @y OVBUS SMC S G8 SCL (D) guupMi2cssa AN A8 o ~ SMCTBT ISENSE ~~~~~~~~ amae =
w0 71 57 56 gy OVBUS SMC 5 G3 SDA (D) qup— N3 2C5SDA J_
co-| K2 - CPU_PROCHOT L (I © 42 58 74 E
9 O SMC _FAN O_CTL =11 [PVB/ FANOPWD co+ KL - SMC VCCI O CPU DI V2 ,,
40 SMC FAN O TACH 13 [PV FANOTACHD c1-[ L2 e SMC S5 PWRGD VIN ..
w @om—SMC FAN 1 CTL - CLL IPKo/ FANOPWML Pes/cli Ll g  SPI_DESCRIPTOR OVERRIDE L om0«
a0 SMC FAN 1 _TACH 12 |PK7/ FANOTACHL  T30CP1/ PIS/ C2-| S5 g CPU CATERR L 674
% SMC_TOPBLK_SWP_L & |PN2/ FANOPWR  T3CCPO/ P4/ G2+ D5 g CPU THRMIRI P_3V3 % Ji%j’p()lo L E’E’FOllJi%?F()lz
TP_SMC MPMb_LED CHG Py D10 |pN3/ FANOTACH2 p ég/ T ég/ > %(g/ )
ssiocLk PRl M g SMC_PM G2_EN @ 2 o1 o T4¥ 4¥ T4¥
ow@m-SMC SYS KBDLED o L1l i/ FANOPWS SSIOFSS/ PA3[ M8 g PM_DSW PWRGD o 2 e .
N2 | oA o1 0rod Pad] L4 g SMC_DELAYED_PWRGD D 15 = 50 42 1
w@—NC_SYS_TDM ONEW RE L [PNG/ FANOPVWH SSIOTX PASL NL g SMC_PROCHOT o =
56, SYS ONEW RE ML IpN7/ FANOTACHA
s T NC HI SI DE | SENSE_OC N J4 |PH2/ FANOPWG ULRX/ Bo| F11 SMC_DEBUGPRT_RX L 38 42 75
» —NC_SMC_ODD DETECT - J2 |PH3/ FANOTACHS uT] Pell ElL SMC_DEBUGPRT_TX_L oo @ w2 7
ToccPo/ Pe6|F4 - NC SMC SYS_LED o
2@ CPU PECI _R ~— 4 |PECI ORX Toccri/ Pe7|_F3 @=p— (D) NC SYS GFX _THROTTLE L D =
w2 ) SMC PECI L - 6 |PECI 0TX
SSI 1RX/ PFO|_M® - SPI_SMC M SO am s
a2 Bl L_BUTT: L M3 |PPo/ | RQL16 SSI 1TX PF1| N9 - SPI _SMC_MOS| @ s
» r—SMS DP_HPD L - 12 IPP1/ 1 RQLLT ssi1cLK/ PRl L10 g SPI_SMC CLK o =
w20 2 Ry SMC PME_ S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1Fss/ PR3 K10 g SPI_SMC CS L oo o
w2 42 20 20 [rEy—SMC PVE_S4_DARK L - 12 |PP3/ 1 RQLLY PFal L9 g S5_PWRGD R o 0
wao@moMS S4 WAKESRCEN o  J13ippa/IRQI20 PFS| KO gu PM PCH SYS PWROK ) 12 18 19 71 76
NCXE2{PP5/ | RQL21
NCx28|PP6/ | RQ122 WroccPo/ PGal K7 SMC DEBUGPRT EN L 2
7143 42 39 ry—SMC LI D - K6 |pp7/1 RQL23 WOCCPL/ PGBl L7 g  NC SYS GEX OVERTEMP  ms
w» @m—NC_ENET_ASF_GPI O - D4 Ipqo/ | RQL24 Wr20CP0/ PHO| K3 o ALL_SYS_PWRGD QT 10 19 5 65 72
v ry—SMB_INT_L - E4 |pQu/ | RQL25 WI20CPL/ PHI| K4 g SMC_THRMIRI P oo 2
57 56 43 42 @M&u.._ﬁwu RQ126
- G3_POWERON L > "5 lPCar i RI27 Wi3ocPo/ PH I3 g PM PWRBTN L oo 12 38 75
ooz 2y PM SLP_S3 L - IPQi/ 1 RQL28 wracoP1/PHsl M g (o)  PM SYSRST L oD 2 10 71 76
71 68 66 38 34 21 12 PM SLP S4 L - K5 lpqs/ | RQ129 Wr4CcPo/ PHe|_H3 NC MEM EVENT L .
o 12 PM SLP S5 L - |PQs/ 1 RQ130 WI4CCPL/ PHY, - SMC_ADAPTER EN oD =2
7 22 33 [T SMC ONOFF L - L6 |pq7/ 1 RQL31
TiccPO/PIOL D o, 00 SMC OOBL DPRL ;s
7 50 42 ry—SMC RX_ L -3 JURX TicoPl/ PIILBO g SMC OOB1_R2D L oo -
71 50 42 (OOT} SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX OQUT_RC am
T20CP1/ P33 B - NC BDV_BKL_PVWM oD
s SMC_PVRFAI L_WARN L o E13 |Ussopm
o 31 OO} PM W AN _EN ; E12 lusBoDP wrsccp1/ Pve|_HL0 - PM BATLOW L [Ty 12 20 42
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
If SMB interrupt is not used, pull up to SMCrail.
ISYI\C VASTER=CHANG J45 SYNC DATE:O37 15, 2013
SMC
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SMC Reset "Button",

Super vi sor

& AVREF Supply

R5127
PP3V42 G3H 1 2 PP3V42 G3H SMC SPVSR
5% C5127 M N RECK WOTHEO 1 mm
1/16W 1 VOLTAGE=3 42V
ey A 'R5100
j— W, 100K
2 %p 5%
35 NO STUFF 1/ 20w
VE
50 44 43 42 41 39 38 35 19 5201
nuRBR
Mac Mni: 5V Cf) ™
Mobi | es: 3. 42V 0. 47UF i+ VI'N
o8~ U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
2 [TRy—SMC TPAD RST L SgMRL*  (1PUSND903049 RESET*(y> ¢ SMC RESET L pryymy a1 50 57 72
F L 7
7142 41 50 [TRy—SMC ONCF MR2* “MCR' oL PP3V3 S5 AVREF SMC 4 71
SMC_MANUAL RST L 4 |pELAY REFOUT| 8 M N RECK W OTHEO 1 mm
VOLTAGES3 3V
our a0 254
R5101 101t ~
2 S L C5125 * 1 C5126
% 10% —— 10uF —— —— 0. 01UF
10w 107 20% —— — o6
o G e e e
SI LK_PART=SMC_RST 603 0201
PLACE_S| DE=BOTTOM CGN\D_SNC_AVSS

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

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

PLACE S| DE=TCP

Debug Power "Buttons"
o SMC ONOFF L oD 3 4 42 71
am T am T
R5116* 'R5115

0 0 PLACE SI DE=BOTTOM

% s
1/ 10W 1/ 10w
st Tt

5032 2503

SI LK_PART=PWR_BTN

SI LK_PART=PWR_BTN

MN LINE WDTH=0 4 nm
M N NECK WDTH=0 1 mm
VOLTAGE=0V

71 69 66 62 42 18 17 15 14 _PP1VO5 SO

SMC Crystal Circuit

R5110
a1 _SMC XTAL 12, 49K SMC_XTAL_R
1% CRI TI CAL
1/ 20W
P 10

3. 2X2. 5SMM SM 1

12. 000MHz- 30PPM 10PF-85C

2 _SMC _EXTAL 1 :I'I: 3
2|4
1C5110 §4 15111
— 12PF — 12PF
NP0- COG- CERM NPO- COG- CERM
0201 020:.

|||—-

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

a1 a5 46 47

'R5197
100K

1%

1/ 20W
M

5201

'R5196
100K

1%
1/ 20w

M
5201

74 58 41 6 CBI)- CPU PROCHOT L

76 14 COOT} PM THRMIRIP L R

SMC12 PECI

PP1V0O5_ SO

SUPPORT

14 15 17 18 42 62 66 69 71

DFN1O0O6H4- 3
SYM VER 2

ol T3 o

R54]3 34

1 2 CPU_PECI B 6 14 74
To SMC 1/5’\’?;/8‘,‘, From To CPU PCH

201

R5112
22
1 PM CLK32K SUSCLK R 1 2 SMC CLK32K “
PLACE NEAR=U1100 Y6 5 1
" %6 56 50 44 43 42 41 39 38 35 19 _PP3VA2 G3H
1/ 20w 71 69 66 57
WF

201

a2 a1 CPU_THRMIRI P_3V3

CRITICAL
?158 PM_THRMTRI P_B_L
MVBT3904LP- 7 1
DFN1006- 3 R35]35K8
1 -D 2 PM THRMIRIP_L e s ve
— 1/52/8W
- M-
201

57 56

41 30

43

a1

a1

3a

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

SMC PME S4 DARK L R5169 100K 1 2
SMC_ONOFF L R5170 10K 1 S 5% Uzow W 201
G3 _POWERON L R5172 10K 1 S 5% 120W W o1 %
SMC LID R5171 100K 1 , 5% 12w W 201
SMC TX L R5173 10K 1 S 5% 120w W 201
SMC RX L R5174 100K 1 , 5%  1/20W [T F—
SMC DEBUGPRT TX L R5175 20K 1 , 5% Uzow W 201
_SMC_DEBUGPRT_RX_L R5176 20K 1 , 5% 120w W 201
SMC TMS R5177 10K 1 , 5%  1/20W MF 201 -
SMC_TDO R5178 10K 1 , 5% 1zw W 201 ]
_sMc TDI R5179 10K 1 5% Uzow W 201
SMC TCK R5180 10K 1 , 5%  1/20W MF 201 »
SMC BIL BUTTON L R5181 10K 1 , 5% 1zw W 201 ]
SMC_BC ACOK R5187 470K 1 , 5% 1720W W 201
SMC S5 _PWRGD VI N R5192 100K 1 , 5% 2w W 201 ]
SMB INT L R5193 10K 1 , 5% 1zw W 201 ]
CPU THRMIRI P_3V3 R5194 100K 1 5, 5%  1/20W MF 201
SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K 1 , % Lzow W zor| |
5% 1/ 20W M 201
SMC_ROVBOOT 1
'R5188
1K
5%
120w
2201
SMC_THRMIRI P R5186 10K 1 2
5% 1/ 20W M 201
SMC_DELAYED PWRGD R5191 100K : AAA
SMC PM & EN R5198 100K 1 /\/\/\/2 5% 1/ 20W M 201
SMC_ADAPTER EN R5185 10K 1 , 5% 120w W 201
5% 1/ 20W M 201
_SMC S4 WAKESRC EN R5190 100K VNN +
71 s _PP3V3 WAN
WFI_EVENT L R5189 10K 1 2

5% 1/ 20W MF 201

SYNC NMASTER=CHANG J45

d} Appl e I nc.
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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

57 56 a3 42 a1 _SMC BC ACOK

a3 a1 _NC HI SI DE | SENSE OC

a6 43 41 _SMC_CPUPKG VSENSE
a6 43 41 _SMC_CPUPKG | SENSE

a3 a1 _NC_SMC_ADC2 — NC SMC ADC2
—— MAKE BASE=TRUE NO TEST=TRUE
a5 43 41 _SMC DCI N VSENSE — SMC DCI N VSENSE
MAKE BASE=TRUE

a5 43 41 _SMC DCI N | SENSE SMC _DCI N_| SENSE
—— NAKE BASE=TRUE
SMC_PBUS VSENSE
—— NAKE BASE=TRUE
a6 43 41 _SMC SSD | SENSE — SMC SSD | SENSE
MAKE BASE=TRUE
SMC_CHGR BMON | SENSE
MAKE BASE=TRUE
SMC _CPU HI
MAKE BASE=TRUE
SMC_OTHER3V3 HI | SENSE
MAKE BASE=TRUE
SMC_P1V35MEM | SENSE
MAKE BASE=TRUE
SMC_CPUDDR | SENSE
MAKE BASE=TRUE NO TEST=TRUE
SMC_LCDPANEL | SENSE
RUE

—— MAKE BASE=TI

a5 43 41 _SMC _PBUS VSENSE

a5 43 41 _SMC_CHGR BMON | SENSE

a5 43 41 _SMC CPU HI | SENSE | SENSE

a5 43 41 _SMC _OTHER3V3 HI | SENSE

a6 43 41 _SMC _P1V35MEM | SENSE
47 43 41 _SMC_CPUDDR | SENSE

47 43 41 _SMC _LCDPANEL | SENSE
SMC_OTHERSV_HI__| SENSE

MAKE BASE=TRUE NO TEST=TRUE

NC SMC ADC14
MAKE BASE=TRUE NO TEST=TRUE

a5 43 a1 _SMC_OTHERSV _HI | SENSE

a3 21 _NC_SMC_ADC14

a3 a1 _NC_SMC_ADC15

ADC1!
MAKE BASE=TRUE NO TEST=TRUE
a3 a1 _NC _SMC ADC16 ADCL
MAKE BASE=TRUE  NO TEST=TRUE

L KLT_| SENSE

47 43 a1 L KLT | SENSE

a3 a1 _NC_SMC _ADC18 — NC SMC ADC18

a1 a2

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a1 a3

a3 a1 _NC_SMC_ADC19

47 43 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

a6 43 a1 _SMC _TBT | SENSE — SMC TBT | SENSE

—— NAKE BASE=TRUE

a3 a1 _NC_SMC_ADC21

a7 43 41 _SMC X29 | SENSE

a3 a1 _NC SMBUS SMC 4 ASF SCL NC SMBUS SMC 4 ASF_SCL

MAKE BASE=TRUE NO TEST=TRUE
NC SMBUS SMC 4 ASF SDA

VAKE 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

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

80 43 a1 _NC SMBUS SMC 3 SDA

a3 a1 _NC _BDV_BKL PWM NC BDV_BKL PWv
MAKE BASE=TRUE NO TEST=TRUE

SMC PVE S4 DARK L

SMC PVE S4 DARK L

43 42 41 28 20

MAKE BASE=TRUE
SMC PMVE S4 DARK L

2 (on—SMC DP HPD L

Hal |

Ef f ect

APN:. 998- 3029
OM T_TABLE

J5250
HALL- SENSOR M.B- PADS- K99

42 43 a6 47

pads

a3 s6 57 a3 a1 _NC ENET ASF GPI O — NC ENET ASF GPIO
—— MAKE BASE=TRUE NO TEST=TRUE
a3 a1 _NC SMC SYS LED — NC SMC SYS LED
—— MAKE BASE=TRUE NO TEST=TRUE
a6 43 a1 _NC MEM EVENT L — NC MEM EVENT L
—— MAKE BASE=TRUE NO TEST=TRUE
a6 43 21 _NC SMC ODD DETECT — NC SMC ODD DETECT
—— MAKE BASE=TRUE NO TEST=TRUE
a3a1 NC IR RX OUT RC — NC IR RX OUT RC
—— MAKE BASE=TRUE NO TEST=TRUE
45 43 21 _NC SYS TDM ONEW RE — NC SYS TDM ONEW RE
—— MAKE BASE=TRUE NO TEST=TRUE
45 a3 a1 _NC SYS GFX THROTTLE L — NC SYS GFEX THROTTLE L
—— MAKE BASE=TRUE NO TEST=TRUE
as a3 21 _NC SYS GFX OVERTEMP NC SYS GFX OVERTEMP

3
A

BASE=TRUE NO TEST=TRUE

a1 42 43

a1 a2 43

65 66 68

1 8
NCX=—1-0 02X NC
2 7 PP3V42_G3H R5260., ., ., .
© o7 SMC LID R N A SMC LID
- . -
ool s
1/ 20W
o5 220
0" 001UF
10%
2 50V
X7R- 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 TI CAL

a1

a1

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

o (TIy—SMC TOPBLK SWP L

SMC PME S4 WAKE L

SMC PME_S4 WAKE L

42 43 46 47 65 66 68

SMC PME S4 WAKE L

] MAKE BASE=TRUE

R5283
1K

1 2 PCH STRP_TOPBLK SWP L oD 12

5%
1/20W

201

43 41 30 12 (TR PM BATLOW L

OO 3¢ 39 a1 43

PR T e

SMC Pr

0j ect

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY ERTY.

ROP Pl OF_AP
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

HEREI N | S THE
PLE | NC.

Suppor t

TR

CH_NUM>

52 OF 118

8 7

2




8 7 6 5 4 3 2 1

PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
cnpRRBEEEYEEPG SO app U] PR3VS SO . 7500 x93 3y PP3VA2_GBH
i R5300* 'R5301 R5350* 1 R535 i R5380* 'R5381
Lynx Poi nt 1K 1K SMC 50K 2. 0K L&R Fin Stack Tenp SMC 50K 2. 0K Battery Charger
U1100 leg\f\‘} Eg)lﬁ\év U5000 leg\f\‘} ?Qlﬁ‘,é" EMCL412- A US860 %ﬁow 1 SL6258 - L7100
( MASTER) '552 2402 ( MASTER) 0 21552 2402 (Wite: 0x98 Read: 0x99) 5201 (Wite: 0x12 Read: 0x13)
44 22 18 13 SMBUS PCH CLK 4840 a1 37 SMBUS SMC 0 SO SCL 4 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL 37 41 |as 57 56 44 41 — SMBUS SMC 5 G3 SCL .1 44 s
% 3 8§ & WAKE BASESTROUE 33 e = =TRUE = 3 91|88 34 = G988 D
44 22 18 13 SVMBUS PCH DATA 48 a0 21 37 SMBUS_SMC 0_S0_SDA 224 SMBUS SMC 0_S0O_ S — SMBUS SMC 0_SO_SDA 4 4ia 57 56 44 41 SMBUS SMC 5_G3_SDA .4 s s6
7 7788 & =TRUE BH=——— — — —  — WAKE_BASE=TRUE — 38 91|86 8 71 57 71 86
J J | L J |
VRef DAGs | Wiy Battery
u2200 (Wite O0x72 Read 0x73) J7050
(Wite: 0x98 Read: 0x99) (Wite: 0x16 Read: 0x17)
2z gg i3 SMBUS _PCH CLK = SMBUS SMC 0_SO_SCL 3 41 faa SMBUS SMC 5_G3_SCL a3 568
2 18 1 SMBUS_PCH DATA = HDM Redriver (on RO SMBUS _SMC 0_SO_SDA 3 91 |as SMBUS _SMC 5_G3_SDA 5
| J9510 -> L9700 | 1
(WRI TE: 0xCC READ: 0xCD)
[ [ re—
Mar gi n Cont r ol — SMBUS_PCH CLK O SMC "2" SMBUS CONNECTI ONS .o
w201 — SVBUS PCH DATA . NOTE SVC RVI bus remai ns powered and may be active in S3 state SMC "4" SMBUS CONNECTI ONS
(Wite: 0x30 Read: 0x31) N 71 69 68 65 47 46 22 21 20 13 PP3V3_S3
afiiSMBUS POHOK
22 1§ 13 — 1 1
% SMBUS PCH DATA = LED BACKLI GHT sMC R53719< 5?37 Tr ackpad
I WRITE: 0Us7810£EAD 0x59 Us000 1 23\7\‘7% ?é%ow 14801 SMC
( - Ox » 0x59) (MASTER) " 285, 1,51 (Wite: 0x90 Read: 0x91) U5000
XDP Connect or s — SMBUS PCH CLK P sy SMBUS SMC 2 S3 SCL _* 4 SVBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 4 4l (MASTER)
— 717 - &= MARRE_BASESTRUE | 1
11800 & 11850 —_SMBUS_PCH DATA gl e s g SMBUS SMC 2_S3 SDA-# % SVBUS SMC 2 S3 SDAl  _ SMBUS SMC 2 S3_SDA sl Un use d
= 74 S S SS S RE, BASESTRUE T = #
(MASTER) . TR . C
41 22 18 13 SMBUS_PCH CLK — a
sEEy =
a1 22 18 13 SVMBUS_PCH DATA —
sEEY =
J
SMC " 3" SMBUS CONNECTI ONS
SMC
Us000 jre—
( MASTER)
J
SMC " 1" SMBUS CONNECTI ONS
PCH " SM.i nk 0" Connecti ons wpmpBEGNEEPP3V3 SO B
mBERT NS PP3V3_SO
eppBiERERD SMe R5360'| |'R5361
1K 1K
" 1 U5000 1/ 2§é‘7 2/%0w
Lynx Poi nt R583129 8R~E’23K11 ( MASTER) 201, 2%1
U100 ELY [ow oo es o SVBUS SMC 1 SO SCL— 0 SVBUS SMC 1 SO_SCL P DRRST PELVIAT RELONNTEM
(MASTER) 4022|2802 w0101 SMBUS SMC 1 SO SDA-— 4 % SVBUS SMC 1 SO SDA e SO
= = ite: :
o w SML_PCH 0 CLK = — ARE_BASE-TRUE (Wite: 0x98 Read: 0x99)
VAKE BASE=TRUE I a q
715 SML_PCH O DATA ¢—— SMBUS SMC 1 SO _SCL 4 wlus
VARE BASESTRUE | — SMBUS SMC 1 SO SDA a1 4afas e
L
PCH "SM.i nk 1" Connecti ons %29 TEMP
mm ARG EE R PP3V3_SO TMPL05: U5823
52 51 49 48 47 46 45 44 35 (WRI TE: 0X92 READ: 0X93)
NO STUFF NO STUFF ¢ — SMBUSSMC1 SOSAL masfw
; R5320* R5321 —
Lynx Poi nt S 25 8 2K R5323 — SMBUS SMC 1 SO SDA a3 42 e
U1100 1/ 200 ;é‘éow 9, 1 A
(Wite: 0x88 Read: 0x89) 201,( |,261 1 Z0w SYNC_NVASTER=CHANG J45 SYNC _DATE=11/ 26/ 201
0201 N
. PCH 1 CLK 2
* o N R LA SMBus Connecti ons
o0 SM._PCH 1 DATA 1 2 TR
TRKEBASE | R 3 2 Cj} Appl e I nc. SCH_NUM>
16w o
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter
CRI Tl CAL CRI Tl CAL
410 5400
NTUD3169CZ NTUD3169CZ
sor 963 sor 963
N-CHANNEL | o pornvsENs EN L N-CHANNEL | poisvsens EN L
Enabl es PBUS VSense
e R5412% di vi der when in SO. e R5402*
100K 100K
wo ey PMSLP SUS L o1 \gfy ] o w05 o D_PMSLP SB R L sl ) 0%
\ VELF ) Ve LF
Enabl s DG 1 n VS s DOIN S5 VSENSE J_ s PBUS SO VSENSE
n =
di 3 d:f mhennsusenf;;m F SMC Key VPOR
P : R5413! SMC KEY VDOR R5401* SMC_ADC5
s & 30. 9K SMC ADC3 g 19. 1K
: |—‘s 1/2%0\,/\'}% PLACE_NEARSLS000. F15MI - : > |—‘s w2bw PLACE, NEAR=U5000. A3: 5MM
PPDCI N G3H | SOL i Vi PPBUS G3H € i
69 57 56 PPDCIN G3H | SOL , \%t 23/1;2 BTHEQ/EF\II Rlet= Lgé_,\/lcﬂngax of 22.32v 71 69 63 57 56 45 30 _PPBUS G3H i \% - s BTHEQ/EF\II 's\let= ngs\/bqnsnax of 13.98V
] P- CHANNEL SMC DG N VSENSE s ) P- CHANNEL SMC_PBUS VSENSE @ 41 43
RSfOJISJL; R54 141 PLACE_NEAR=U5000. F1: 5MV RSfOOO?( 1 PLACE_NEAR=U5000. A3: 5MV
W 1 C5414 W R5404 1 05404
1/ 16W 5.36K<¢ _| 1/ 16W 5.90K <& _|
aon 258 0. 22UF aon o 0. 22UF
. —T— 20% T 2%
402 , PLACE_NEAR=U5000 | F1: 5MM 1/ 20W F 402 , 1/ 20w Y
SoR
o PDONSENS ENL DIV e o PBUSVSENS EN L_DIV 201, 3301
GND_SMC_AVSS a1 42 45 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS 41 42 45 46 47
COWVPUTI NG Hi gh Side Current Sense / Filter
33 29 20 18 17 98 94 33 13 11 _PP3V3 SO
pRBELLEEL
SMC Key | COR
, C5401 y
EDP Current 21 6A 1 g SMC_ADC8
o T,
60 62 60 50 5 _PPVIN S5 HS COVPUTING LSNS g v 02
PLACE_NEAR=U5000. B5: 5MV
rs400 (50 i
2| 4
w02 3 *| SNS HS cOVPUTING N 5| soo . ouT |8 HS COVPUR NG | QUT 1A%, sve cPu H 1 sENSE oo
w CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1 21W 81 | SNS HS COVPUTI NG P 401N+ REF| 1 , C5403
0.003 ;] 1R5409 0. 22UF
CRI Tl CAL 0%
G\D 20K 83V
Gai n: 50x o %Z'if‘é" 2 G201
PPBI H :
71 69 63 57 56 45 30 US G3H g 3 2402 GND_SMC_AVSS 41 42 45 46 a7
L PLACE_NEAR=U5400. 6: 5MV
OTHERS (5V) High Side Current Sense / Filter OTHERS (3.3V) High Side Current Sense / Filter
33 29 20 18 17 15 14 33 13 11 _PP3V3 SO 33 29 20 38 17 15 34 13 33 31 _PP3V3 SO
BRBEERREY BRBEEEERY
C5422 SMC Key | O6R 5431 SMC Key | BBR
EDP Current:5A 1 Oo1UR EDP Current:5A 1 o1UR
L % SMC_ADC13 19 SMC_ADC9
i pr—
o0 61 _PPVIN S5 HS OTHERSV | SNS - “ 2 SR oo 61 PPVIN S5 HS OTHER3V3 ISNS g i 2 G
V+ '+
PLACE_NEAR=U5000. A5: 5MV
Rg)ei'%oz 21 1SNS_HS_OTHERSV_N Pﬁfﬁg ra2e ) Rgﬁiioz % 1 SNS_HS_OTHER3V3_N IUI?U-‘\lzglg
[V g i - 50N scro . QuT |8 HS QJHERSV | QUT 1 423K, OTHERSV_HI_1 SENSE oD 1, SoL S S - 50in scio - ouT |6 HS OJHER3V3 | QUT e
1% CRITI CAL U PLACE_NEAR=US000. A5: 5MV g % CRITI CAL
0.005 S0 1 s bs orrersy P aline REF| 1 e C5426 0.005 S, NS bs otHERBVE P 41w REF| 1
CRI TI CAL Q. 22UF CRI TI CAL
oo 'R5429 iy oo 'R5439
7eeasrseasao PPBUS GBH g Gai n: 100x o 5% cw 2 oz01 nesessTeeasa PPBUS GBH g Gai n: 100x o 5% w
> %:-ZLF > %:-ZLF
2 GND_SMC_AVSS 41 42 a5 46 47 2 GND_SMC_AVSS 41 42 45 45 a7
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV
CHARGER BMON HI GH S| DE ( BATTERY DI SCHARGE) CURRENT SENSE & FI LTER DC-IN (AMON) Current Sense Filter
ISYNC VASTER=CHANG J45 SYNC DATE=12] 21/ 201
| PBR PLACE_NEAR=U5000. B3: 5sMM SMC Key | DOR H ah Side Vol K
Fr om char ger RE423  PLACE NEAR-LEO00. A SV SMC_ADCT E0P Qurrent 4 6A 355434@1 SMC_ADCA i gh Si de Voltage and Current Sensing
CHGR AMON 1A A SMC DCI N | SENSE DrPRT G TOVEER !
4143 oD oD | <SCH_NUM=| D
Y 1w PLACE_NEAR=U5000. B3: 5MM App e I nc. —
Ve |, Cs421 e 1 G441 o <EALABEL>
26 0. 022UF 201 —/— 2200PF
By T, 18 NOTI CE OF PROPRI ETARY PROPERTY:
S cerfl-ACE_NEAR=US000. Ad: 5MM 2 X7R- CERM
2 2301 0201 THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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4

3

2

NO_XNET_CONNECTI ON=TRUE
SENSOR_NONPROD: Y

CPU PKG Load Side Current Sense / Filter

PLACE NEAR=R7310 3 5MV R55§3OK5
81 59 [T CPUVR | SNS1 P 1A 2
0 5%
1/ 16W
M
402 33 20 20 93 13 $2 97 98 93 37 _PP3V3 SO S PROD: Y
SENSOR_NONPREDA9%48 47 46 45 44 35 PLACE_NEAR=U5550. 5: 3MV
PLACE NEAR=R7320 3 5MV R5508 - + C5550
e VR | S P . 5.23K, NO_XNET_CONNECT| ON=TRUE Qg%lUF
0 o 2 %7K cERM
SSD CURRENT SENSE v 6w SENSCR NONPROD: Y | K4R,
SENSOR_NONPRCD: Y 402 SENSOR_NONPRCD: Y CRI TI CAL 1 | COC
PLACE NEAR=R7330 3 5MM R55230K0 R35E7OK3 g}ggg - - SMC_ADC1
=392 Sé ﬁ Sg Séi Sg 22 PP3V3 SO 81 59 ECPU\IR ISNS3 P 1A 2 814 CPUVR I SNS P 1A 2 8y CPUVR ISUMR P 1y s pui R5506
COn ONETRUE 0 5% % 4.53K
Sense Resistor 0.005 Chm 1 cs558 NOXNET_CONNECTI T 2 fow %/FJJ/E\IQI \7}\ 4 CPUVR | SUM | QUT 458K, SMC_CPUPKG | SENSE oo IR
H 0 1UF 402 402 1%
EDP CURRENT: 5A 200 SENSOR_NONPRCD: Y sf. V¥ 120w PLACE_NEAR=U5000. E1: 5MM
2 ol PLACE NEAR=R7310 4 5MM RSSE:ZKO R3529K7 2 201 1 C5501
81 59 [TR)-CPUVR | SNSL N DN 2 CPUVR I GNS N 1 W\/ZRI CPUVR | SUM PLACE_NEAR=U5000. E1: 5SMM f— 2.5%22”:
'E'gigg3w<(;; g | HDC NO_XNET_CONNECTI ON=TRUE - 0 =% 16w 2 b
& 0201
1|, SC70-5 R5564 SMC_ADC6 SENSOR_NONPROD: Y 2 e LF
\74’\ o sk SENSOR |NONPROD: Y @D SMC AVSS it a2 a5 a6 a7
4 | SNS SSD 1 QuUT. 2 SMC_SgD | SENSE oy @ PLACE NEAR=R7320 4 5MVI N 4
sl ¥ o S e 1?237“12 e 10 Gai n: 137. 77x
b N W 1 o1 59 (TR 1% % N .
GAIN: 130X 201 C5540 1/ 16w 116w NO_XNET_CONNECTI ON=TRUE .
81 ISNS SSD R o 220F PLACE_NEAR=US000. B4: 5MV NO_XNET_CONNECTI ON=TRUE 0 =% e LF ELF '\S/;al \e/.OJZQ. g3§V/ \ o5 8A
Y 200 2 .
vaew PLACE_NEAR=U5000. B4: 7MV 2 s PLACE NEAR-R7330 4 5WM s SENSOR_NONPROD: N X t: 3. at .
i SENSCR_NONPRCD: Y R6572 L R5530
= AVSS 41 a2 a5 a5 a7 o1 50 [Ty COUVR I SNS3 N iA 2 0
o o R CPUVR | MON 1 2
'R5562 R5563 NO_XNET_CONNECT! ON=T VY NO_XNET_CONNECT| ON=TRUE s >
im im 1/ 16W 5%
1% L AANA———] v isw
16w M N XNET CONNECTI O TRUE 402 L
2 :’:zLF 16w PLACE_NEAR=U5550. 4: 7MM
NO XNET CONNECTI ON TRUE 402 I ndi vi dual Sense R is 0.75n0hm
£ EDP: 95A TDP : 45A
(Effective Sense R is 0.25m0hm due to sunming of the 3 phases)
TBT Rout er CURRENT SENSE
71 69 68 65 47 44 22 21 20 13 _PP3V3 S3
PP sS4
o0 o0 68 47 16 43 a2 39 3 gy FEVS DDR3 1. 35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
' cs5551 Oyt UF
0 1F , 1oV
ERFEARRTTB ik O™ # E
2
R5551 oo EDP CURRENT 8A | MDC
o —
o34  ppavs w4 - o1 I SNS TBT P 13 8% iss e Meeswmau PPIVEES3 g U5560 - SMC_ADCL0
8 43 22 ng U5500 | |_|SC i 5 OPA333DCKG4
70 69 68 CRI TI CAL s e = 1 | SNSg1Vv35 MEM R P— |+ SC70-5 R5577
5 DC2 4.53K
261 L+ SC70-5 R5502 SMC_A 3 R505%23 1|3 & ISNS 1v35 MEMP | | SENSE_P1V35MEM | OUT 1 A A2 ¢ SMC_PLV3SVEM | SENSE oy 41 43
%\ 4 glSNs TET raur RN 2 SMC gBT I SENSE omy 1 a2 RTICAL . e
1% w \CE NEAR=U5000 B6 5nm
> 1
R5552 s ¥ v 20w PLACE_NEAR=U5000. A8: 5MVI oot S ISNS 1v35 MEM N 32K 201 cs57
3. 65K 2 GAIN: 274X P 1 5500 26 1 1V35_MEM R N} PLACE NEAR=US000 B6 7rm 0. 22UF
G5
29 28 a1 | SNS TBT N 1 2 s TerlRN 2o
338 \ Py " e GAI N: 136. 6X 3
1/3:6’w PLACE_NEAR=U5000. A8: 5MM 77 69 26 25 24 23 NKDE; X 1 0201
w 1 5\5/1575 R515M76 = GND SMC AVSS.1 a2 45 46 a7
N = GND_SMC AVSS ;1 42 45 46 47 1% i 2
R5553 R5501 yiow v
m LA 2 2402 e
1/ 20w 1/120/00W Gain 182x
2% 201 = NO_XNET_CONNECTI ON=TRUE
NO_XNET_CONNECT| ON=TRUE

CPU Vcore Voltage Sense / Filter
VCOC

SMC_ADCO
XW520 -
b 35?32}?
71 69 59 10 8 6 _PPVOC SO_CPU 1 54 2 CPUVSENSE IN 1 2 PKG VSENSE a1 a3
PLACE NEAR=R7310 2 5 MM S PLACE_NEAR=U5000. E2: 5MV
A + C5520
PLACE_NEAR=US000. E2: 7MM _— 90'%22UF
B

0201

GND_SMC_AVSS

41 42 45 a6 47

SYNC DATE:O%/ 15/ 2013

ISYNC MASTER=CHANG J45

Load Side Voltage and Current Sensing
NUM> | D
d} Appl e I nc. <SCH_NU
®
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'R5632

X29 Al RPORT CURRENT
o 60 60 65 15 53 2 30 33 39 PP3V3 S4

SENSE

Sense RESIS( or 0 005 Chm
EDP Cur 1
SENSOR_NONPROD R~ R5630
D . AN NC_I SNs_ Al RPORTEPZY » SENSRMNNREL:T R P

SM

NC_| ENS Al RPO?Tj ,\9,\ o | SNS Al RPCET R N

SENSOR_NONPROD: Y
0

1C563
Qoo F
SENSCR_NONAROD: Y | APC
30 :
B CPA333DCKGA SENSCR_MONPRODY svc_apc22
.

SENSOR_NONPROD: Y

1% SENSOR_NONPROD Y

it

1C5631

- 9 o/gZUF

2 & PLACE_NEAR=US000. BS: 7MM
8361

GAI N 383X

PLACE_NEAR=U5000. B8: 7MM

R —
510K : 3 160%‘2?’ 1o o cvecn o L—GND SMC AVSS o s e 0
”’“;’ 1% SENSOR_NONPRCD: Y
2 Yaaw
SERBCRENOWROD Y
PART NUMBER qQry DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
C 117S0008 7 RES ML FI LM 100K 5 1/ 20W 0201 SMD LF

SENSOR_NONPROD: N

CPU DDR CURRENT SENSE ... ., PP3v3 s3

EDP CURRENT: 4.2A SENSOR_NONPROD: Y

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

1%

20
SENSOR_NONPROD: Y

1M

FNOERR A Tonpron, v :

1 o romer cosecnove

J_ égg% I\O\IPROD Y

SENSOR_NONPROD: Y

REARTUS000 A6 7MM

a1 43

AVSS 41 42 45 a5 47

1%

— ‘ 2’\6F1

S2 CAMERA CONTROLLER CURRENT SENSE

R5676
L0 s2 PWR S3

47 a6 44 22 21 20 13
68 65

5%
ME LF 1/ 16W 402
0
$55e 25yl _PP3V3 SO 1
BB nn
HrBaR

2| PWR: SO

5%
MF LF 1/16W 402

o0 60 65 a7 45 a4 22 21 20 13 PP3V3_S3

CRI TI CAL

XW6675 SENSOR_NONPROD_R

R5600
M’% « I SNS_S2_R N
1%

69 36 13 PPV

SENSOR_NONPROD Y

2%
Sense Resistor 0 010 Chm

EDP Current 820mA

R5672 |*

SENSCR_NONPROD: Y § M
onercommna e 3 U

Ji SENR3-NONPROD: Y
“TUF
Lo%
2 G5y xsR NEED KEY FOR THI S SENSOR
SENSOR_NONAROD: Y
U600 SENSCR_NONPROD: Y | o\
OPA333DCKGA PLACE NEAR US000 HL 7MM
1+ N0 scots R56 /74 SMC_ADC20
VNt igns s2 our 453K swe sz i sensE o -
3l ¥ ot SENSOR_NONPROD: Y
i 26 105600
GAIN: 332X f— 90 22UF
2 iy e e

R5?A73 =

1% SENSO?_I\O\IPROD: Y
26

GND_SMC_AVSS ., 42 45 a5 a7

6 5

LCD PANEL CURRENT SENSE

s B BN NEN _PP3V3_SO
88043 36 47 36 28 42 3

EDP CURRENT 1 0A

o I SNS LCD PANEL_N5|in I’\slé720:l'4

curle L PANEL | out 4 R

2 NONPROD: Y

SENSOR_NONPROD: Y | LDC
PLACE NEAR mmu a SMC_ADC12
R56 B

o | SNS_LCD PANEL P 4w

GAIN: 100X

LCD BKLT Current Sense

w2 B RN NEN _PP3V3 SO
88 a3 a7k a3

| cs602
p— 9 1UFSENSOQ_I\O\|PRODZ Y

SENSOR_NONPROD: Y
C567

Qg2 2UF

b

0

%
v
38 PLACE NEAR US000 C1 7MM

v

2ERM
o
£l NONPROD: Y
EDP Current 0 75A ¥ PsLAé\El?gﬁzusooo. GL: 7MWM | BLC
REN el s a7
I LCDBKLT N 5|in @ 'SC70  our |6 _LCIDBKLT_| 1 SMC LCDBKIT | SENSE gy a1 45
1%
oo | SNS_LCDBKLT P aline REF{ 1 oy
. SENSOR_NONPROD: Y
1
N AN 100X £ (9:5%62%%
SENSOR_NONPROD: Y T, X; PLACE_NEAR=US5000. GL: 5MM
01

GND_SMC_AVSS . 42 45 a6 a7

@
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4

LEFT FIN STACK/ R

GHT FI N STACK

R548750
a3 23 20 9 75 02 97 %8 9355 _PP3V3_S0 1 2 _PP3V3 SO FEI NTHVBNS R
SRR BHEEY \ T
Ly VRGeS 2 |2 cs850
hok g}u‘: R581%]K1
2 X7R CERM
CRI TI CAL ~ 04062 YRL:
1 402,
U5860 -
EMC1412- A
TQFN
s FI NTHVENS D P 2 |op THERM / Al 4 FINTHVENS THM L
3
CRI TI CAL3 iR iy ALERT*[, 6 FI NTHMVBNS ALERT L
7
803 1 | SMVDATA
BCM%M;(XH 0. 0022&57, - 8 |soLk Sy
SOT732-3 s Ry 2 G\D_PAD
3 . Th2H LEFT FI N STACK TEMPERATURE
s FI NTHVENS D N W R BB
. Pl acenent note:
PLACE_NEAR=U5860. 2: 5
ThiH RI GHT FI N STACK TEMPERATURE PLACE NEAR-US860. 3, 5n':n'" ' PLACE U5860 ON TOP SI DE
e bl acement note:” C T T T T - = ' CLOSE TO THE LEFT FIN STACK

- w0 71'as 41 3¢y SVBUS SMC 0 SO_SDA
PLACE Q6803 ON BOTTOM S| DE NEAR RI GHT FI N STACK
v

Wite Address:
Read Address:

0x98
0x99

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

R5£{3770
3220 B2 EER _PP3V3_SO 1 2 PP3V3_SO0_CPUTHVENS R
EEE R AN B W\/—m BTEER: 25,
Wrew  VaTAGE=s'sv 1 C518?:0
402 1 S Re871Y  |'R5872
TMDP  DDR3 PROXI M TY TEMPERATURE U58)D70 2 X4R,CERV 1%% § 50(/?)16
s DDR3THVENS D1_P EMC1414- A- Al A = ;bﬁ Z%QLW
PLACE_NEAR=US870. 2: 5mm bFg
CRI Tl CAL 3 PLACEiNEAR=L15370 3 Smn 2 ore THEEMEESO z CPUTHVENS THM L
806 1 3l o ALERT* |, 8 CPUTHVENS ALERT L
0. 0022 —
" BCBAGBMXXH L&M - 4o/ o svoatal 9 SMBUS SMC 1_SO_SDA o an a0
732-3 B NO XNET CONNECTI ON=TRUE
_Slpne/ pP3 svoLk |10 SMBUS SMC 1_SO_SCL 41 aa a5 50
oo DDRBTHVENS D1_N GND  THRM PAD
6 1 TCOP  CPU PROXI M TY TEMPERATURE

TaOP Al RFLOW PROXI M TY TEMPERATURE
CRI TI CAL

as CPUTHVENS D2 P

CN:TRUE o -

l

802
1 ?804 1 0. 0022
BC846BMXXH LEM
SOT732-3 5 402
o CPUTHVENS D2 N
TPOP PCH PROXI M TY TEMPERATURE
'Placenent note | PEACE-NEAREUBREYS: 4: B

PLACE Q6802 ON TCP SI DE
' CLOSE TO BOARD EDGE

X29 PROXI M TY

66 65 55
5 33 1% PP3Vv3 SO
a3 a3 35

PLACE NEAR J3501 5MM
PLACE SI DE BOTTOM

VRI

TE ADDRESS: 0X92

READ ADDRESS: 0X93

TWOP
80 48 44 4LCH. MBUS SMC 1 SO SDA Al
80 48 44 4LLH. MBUS SVC 1 SO SCL Bl
GNDS
A2
PI acenent note

Wite Address:
Read Address:

0x98
0x99

PLACE_NEAR=U2800. AC6: 2mm
1 2

e TBT THERVD N

l XWE820
SM

Use GND pin Bl on U2800 for N Ieg

SYNC NMASTER=CHANG J45

SYNC DATE=11/26/201

Ther mal Sensors
CH_NUM>
d} Appl e Inc. <SCH_NU
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Left Fan Ri ght Fan

o 02 9 50 50 43 7 3y gy PPSY. SO o5 63 62 59 5 50 g3 37 19 10 - PPBV_SO
2B 1 BOYEEPP3V3_SO
mnenmeEas wppf i BEEER PPSVE SO
o SMC_FAN_O_TACH CRI TI CAL CRITI CAL
J6050 + o SMC_EAN 1_TACH J6060
7« PP3V3_S3 FAN CTL FF14A- 5C RI1DL-B- 3H FF14A-5C RI1DL- B- 3H
NCXx—2-Q 1w PP3V3 S3 FAN CTL I
2B BEREREP3VE SO [ a T T 5 5 PPV3 SO L[
R6051 4o 2o
100K 5 10 =10
1/ 200 S LO6VK- 7 =10 7 =0
M, 4 SOT- 563 NCx——}-0 NCx——210
“ SMC_FAN 0_CTL 4 D|3 . FAN LT _PWM 7 “ , FAN_RT_PWM 7
™ 2 %I¥ Nex—QO Nex—0O)
= 51850769 = 51850769
R6071
1 0 2
5% 5%
sl i
402 402
NOSTUFF NOSTUFF
SYNC MASTER=J15 M.B SYNC DATE=10/31/201

TTILE

Fan Connectors

T ,

(5 mppie tne.  |SSCHNW]D
®
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LPC+SPI Connect or

CRI TI CAL
SPI Bus Series Term nation LPOPLUS o YES
DF40C, 30DP- 0. 4V
SPl_ALT M SO s 7 7 56 aa a3 a2 41 30 38 35 10 _PP3VA4A2 G3H 31 32
PLACE_NEAR=16100 9: 5nm SPI _ALT_MOSI ZD " :E :s 0 5: solfs 49 g :2 Zg PP5V_SO ~
PLACE_NEAR=J6100} 11: 5mm PLACE_NEAR=16100. 12: 5mm SPI_ALT CLK s 7 1o o2 - SPI _ALT M SO o =
PLACE_NEAR=16100 14 5um SPI_ALT_CS_L =0 7 7 10 ry—LPC_CLK33M LPCPLUS - 3l 5 ot e LPC FRAME L ameane
LPCPLUS R YES | LPCPLUS R YES | LPcPLUS R YES | LPCPLUS R YES 76 71 41 1CED) LPC AD<0> Py 516 o8 Pl SPI ROM USE M_B B 150
'R6128 ['R6127 |'R6126 |'R6125 1o ot
[} [} [} [} 76 71 a1 13¢gry—LPC_AD<2> —— 9l 6 oo - PM CLKRUN_L oo 2 o 7
i,g’ls'\gv i,é"ls'\gv i[,é"ls'\gv i[,é"ls}év 76 71 o 13¢ggryLPC _AD<1> ping 11 5 o2 = SPI_ALT_CLK am s n
= = = = - al
2402 2402 2402 2402 76 71 0 13¢gryLPC_AD<3> — 13 5 of24 - SPL_ALT CS L emeon
7 = oy SPL_ALT_MOSI | 50501 | qup | LPC SERIRQ aD e
7 10@my—LPCPLUS_GPI O -— 17| § o lis @ | LPCPWRDW L Fewan -
76 71 20 pmy—LPCPLUS RESET L My 19] 5 520 - | SMC TDI oD
a2 o gy—SMC _TDO - 21l 5 o f22 - | SMC TCK oD e
n _IP_SMC TRST L P 23l 5 o424 - SMC RESET L oo #4257 7
» TP_SMC_NDL - 25| o o126 | SNC_ROVBOOT oo = 7
71 a2 a1 SMC TX L - 27 28 - SMC RX L 442 71
[mang -> o2 O a0 -> Ve TNE jissing
O C = Edi 42 71
33 M\ 34
(9
PLACE_NEAR=U1100. AJ7: 5nm R6%_10 R63]ézo
SPI_CSO R L 1 2  SPl_CSO_L 1 2 SPIL_MB CS L
76 13 E 50
g{:é}/g\,‘é/" %,é’l/gEVPLACEJF R=R6125. 2: 5 51651039 L
PLACE_NEAR=U1100. AJ11: 5nm R6%11 hob R63]321 ob
7 13 (TR SPI_CLK R 1’\/sz s SPI _CLK 1 2 SPIL_MB CK s
Mfl/g'\év M:SlO/g'\éV PLACE_NEAR=R6[1L26| 2: 5nm
PLACE_NEAR=U1100. AH1: 5nm R6%12 % R63]322 45% B
76 13CED) SPI_MOSI _R 1W\/2  SPI _MOSI 1 2 SPI_MB MOSI
(SPI _I O<0>) 5% WF: This |terjmination is 5%
— PLACE_NEAR=R6127. 2: 5m)
MEE) ¥ wiong fof dual/quad-1Q R63]§23 Mib%w —
78 1 CED SPI _M SO 1/\/\/\’2 SPI_MB M SO
(SPI _I O<1>) SPI : QUAD | OM:Sl/g'\éV PLACE_NEAR=U6100. 2: 5nm
R6153O o5
1BCED SPI _| O<2> 1 2 SPIROM WP L
SPI : QUAD | /Q’Zl}%b/v PLACE_NEAR=R6101. 2: 5nm
R6131 MghF
ay_SPI_| O<3> 1,\}%2 SPIROM HOLD L «
M:ll/gw PLACE_NEAR=R6102. 2: 5nm
fiob" SPI ROM
69 66 65 64 17 15 14 13 12 11 _PP3V3_SUS
SPI: DUAL_I O
1
ROLOE - 106100
3 VDD -0, IUF
1 g‘/ 2 Ejé\"
205, U6100
64MBI T
SMC12 SPI SUPPORT » _SPlL_MB CLK s |sck  S9¢ Sl|s SPI _M.B MSI .,
SPI: DUAL_I O M T TABLE
R6102 " SDRONTe T L cRiTicaL SOz | SPI MB MSsO.
R6103 20 o SPLROM USE MB 1, O 2 « SPIROM HOLD L g HOLD*
a Pl ) %
ap—=PLSMC M S0 i A\a NOTE: If HOLD* is asserted 78w NOTE: Not all ROM APNs currently VSS
R6104 vzdw ROM will ignore SPI cycles 402 used support quad-10O. Al so not N
SPI SMC NOSI L0, 201 in normal and dual -1 O nodes. conpatible with Matt card ROM
B 1 N override. Quad-10O support is
120w R6100 for experinentation only.
LI SPI _SMC CLK 0201 1 2 +
5%
R6324
o O SPI_SMC CS L 1 y 2
1/52/8W
0201
SYNC MVASTER=J15 M.B SYNC DATE=10/ 31/ 201

T L

SPI ROM / LPC+SPI Conn.

RO .
@ Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_SO_AUDI O ANALOG LYY Y2 PP3V3_S0 BB LD unan
MCN%NE%EA&BHZES? [ 0402 HERiEsinnny
ACE=3.3V CRI Tl CAL
BYPASS=U620T. M{Z- TI0-5 mm $ENE ADO = o C60 2130"!' B 1 %&13
o el e BT TR
1% ' 10% 20% xR Ge 5365
can cioy 2 oy 2 A
o402 o402 0805 LLP 1 G\D_AUDI O CODEC 5155
CRITI CAL : : G\D'AUDI O CODEC o ss
6219 BYPASS=U6201. N13: ML1: 5 mm
15UF N ® Co212 1 _ .
55 51 __GND AUDI O QODEC 1 I I 2 I 2 3| 2 0 1}”0:/“ BYPASS=U6201. Al: A2: 5 MV
16V
- 2
20% BYPASS=U6201] H12: H13: 5 mm bt s 3 XTR: CERM
X5R | <(‘ D'\
o W R RS s> s @O ADI© OEC: =
= - B10: CODEC FLYP
BYPASSSUG201. AB: Bgilmcl N LLNE W DTFE0 200 VREF DAC  H13 | yrer pac HPoUT_L| AL2 M N LI NE_W DTH=Q_3MM M N_NECK_\W DTH=Q_ 07MV AUD HP PORT L joomy s
MM NEGK W BTHEG. 07MM M N LINE W DTH=0 20W 213
C6222 1 M N KECC WOTHO 07W\1p gy TN ALL | \ip py LT u6201 HPOUT_| M N LI NE_ W DTH=0. 3VM M N_NECK_ W DTH=0. 07MM AUD HP PORT R o s
v w8 | e CS4208- CRZR sense a1l CLL AUD TIPDET 1 -
D12 am
SR 2 CODEC FLYN BI0 | ryn VFBGA SENSE_A2 AUD TI PDET 2 am s
0402 M N LI NE WDTHEO 207 Bil ANALOG a3
M N NEGK W DTH-0 07MM FLYN SYM1 CF 2 Hs3 M UUNE woOTHE0 S M N NECK W OTHEQ 070 AUD US HS G\D am s
12 AUD CH HS GND
55 51 __GND_AUDI O CODEC NLO ||| net N L+ HS4| 513 MN LINE W DTH=0 SV M N NECK W DTH=0 07MM g s
MO || ner N L Hs3_Rer 523 M LINE WOTHEQ AMM M N NECK wOTHED 070 AUD_HP_PORT REFUS (7 s
- HS4_REF M LINE WOTHEQ AMM M N NECK W OTHED 0704 AUD HP PORT REFCH s
TP_AUD CODEC M CBIASL L — <
NS |11 NEI N_R+ Hsi Ne| NBs1 CODEC HS MC P 6224
TP_AUD CODEC M CBIAS1 R M I NEIN R HSIN-| MBos CODEC HS MC N MN [Nt Wonio an 1UF M N LINE WDTH=0 3MWM
. M N NEGK W DTHZO 06N ]2 M N NECK W DTH-0 O7MM HS MC P e
L am
TP_AUD CODEC M CBIAS2 L oM GBI ASL_L 1T C6225
M CBI AS1_R E11 30% 402 1UF  mN LN woTH=0 3wm
SENSE_B1 28% S]] 2 MN NESK WBTH 3T 1 o
TP_AUD CODEC M CBIAS2 R LS M cBiAS2 L SENSE B2| P11 Vany LR
— — an CoDE 1 [
Lo 7 AUDI O C_ siss gy
[ Yiveaszr SENSE_Q 10%
sense_o L3 | 3R
5551 __GND AUDI O CODEC N8 MmNt L+ — 402 AUD_TYPEDET oD s 7
M8 M ciNL_L- LI NeouT1_L+_E12 NC AUD LOL LP
-| B3 NC AUD LOL LN
N7 |v e Re LI NEQUT1_L
M Mo Ni_R- LI NEQUT1_R#|_F11 NC AUD LOL RP
F12
LI NEQUT1_R- NC AUD LOL RN
C6226 NS Ivane_L+ 3
WL UF M Mo Ne_L- LI NEouT2_L+ _F13 ADL® L P
?gf//“ . LI NEcuT2_L-| G2 AD L2 LN @@ " LFT. SPKR AWP. SIG SOURCE
X5R- CERM M v N R+ = 538
0201 =
GND AUDI O CODEC 1]] 2 cokc mane i R LI NEQUT2_R+| _G12 AD LR R P
s 51 | M ClN2_ OUT,+(313 AD L2 RN 0D ****  gr. SPKR AMP. SIG  SOURCE
AUD HSBIAS I N L12 |spi AS I N LI NEQUT2_R- UD oD 53 o
AUD_HSBI AS L13 |hsp) As LI NEQuT3_L+ H11 AUD LGB L P ol
R6206 AUD HSBI AS REF M3 |pspl AS_REF LI NEoUT3_L- [ J11 AD LGB L N o = LFT SUBWOOFER AMP. SI G SOURCE
Ni1
2. 21K HSBI AS_FI LT L NEQUT Re 912 AUD LGB R P 5301
/\/1\0/4\’ LI NEQUT3 R| 913 AD LG8 R N @Q RT. SUBWOOFER AVP. S| G SOURCE
1/ 20W - 53 81
26 LI NEOUT4_L+| K11 NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NC AUD LO4 LN
1UF LI NEOUT4_R+| K13 NC AUD LOA RP
1 I I 2 LI NEQUT4_R-| L11 NC AUD LO4 RN
307 veoM M2 copEC voov
NiZ2
35 009 g % VREF_ADG CODEC_VREE_ADC
9999 3254 &
6998 268 § 3 . o
TS 2|, | BRI
— Lﬂ 3 S o 8 S 2 g 1UF- 1004M:: p— 10UF
s I 2|°|3| 8 eV s S fov
AT P
0603 'LLP 0805 LLP 1
G\D AUDI O CODEC &, 5

4.5V PONER SUPPLY FOR CODEC
APPLE P/ N 353S2456

PLACE XW6201 NEAR 5V SOURCE

6200 M N LINE WDTH=0 20MM M N LINE WDTH=0 20MM
XW6201 FERR- 22- CHM 1A- 0. 065- OHM M N NECK W DTH=0 15WMM U6200 M N NECK W DTH-0 15
M VOLTAGE=5V TPST1745 VOLTAGE=4 5V
71 69 68 67 66 65 61 38 _PP5V_S4 1 ﬂ 2 _PP5V S4 AUDI O XW Y L2 4V5 REG IN CH PN Y] PP4V5_AUDI O ANALOG 51
M N LINE WDTH-0 GONM 0201
M N NECK W DTH=0 20M\1 CRITICAL
VoLTAGESSY RZGZZEO 4V5 REG EN 4EN NR/ FB| 3 4V5 NR
»ppRURRREE a0 AN s
NOSTUFF s% G\D
R6207 1 Zow E
22K 201
oo e PMSLP_S3 BUF L LARA 2 1 06200 : 06201 X200
% = G = >
B S o 152
201 X7R CERM 2 xR
0402 202 .
AUDI 5185
M N LINE W DTH-0 5V

NECK W DTH=0 15MM

PLACE XW6200 BENEATH U6200, BETVEEN PINS 2 & 5 e

|

SYNC VASTER=JOE J45

SYNC DATE=0//30/ 2013

TTILE

AUDI O CODEC, ANALOG

d} Appl e I nc.
®
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THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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5

35

i

L6300
FERR- 22- OHM 1A- 0. 065- OHM
PP1V5_ SO 1 f |

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 353S4080

. PP1V5 S0 AUDIO DI G ' ’ PP3V3 SO fBiiklinans
NN LUNE WOTFEO € My
oo vtages sy BYPASS=U6201. EL: F1: 5 mm
VaLTAGE1 5V = . E1: F1: _ -
P 1 06302 BYPASSIUR2(1. G FL & Ihyveass-e201. K Ka: 5| . Peave 0 BEfBELuann
oo 2 0. 1UF 106303 106304 06305 |1
SR 1 d 2 Son cerm S v 0.1UF —— 0. 1UF 10U
_ 200
402 BYPASS=U6201. J2: J1: 5 mm Baoe T 5 :23:2;:\3 o |2 ?6;3”\3 on oV b2 PASS=U6201. A7: E3: 5 nm
L 0201 0201 0402 1 C6306 1 6307
- = 10U lj)d%lUF
33 29 20 38 17 15 34 13 13 11 PP3V3 SO v 5 63V
52 51 49 48 47 46 45 44 35 X5R CEF CERM X5R
0402 1 0201
'R6324
100K 16325 S| df % 8] & F
120w
100K TS
5201 %W 2= E\
f $44 2
R6323 GPl Q0_SPKR_SHUTDOM H leri oo 3 R6%30
, 00K, P C54208 GPI OL H |epi o1 Us201 sPDI F_ouT| @ CS4208 SPDIF_QUT 1 2 SPDIE QUT JACK oo s
b
LS s SPKRCONN L | D ("; Pl o2 CS4208- CRZR oM ¢ spaol N8 H:sl?‘év
2 71 55 [T)-SPKROONN R I D GPI O3 VFBGA DM C scLol N2 NC DM C CLKO 402
NOSTUFF 54 (om—DFET_OPENUS S lepros DI G TAL B
R{SU%%Z DFET_GOPENCH <7 _leri o SYM2 OF 2 DM C_spA1| N
M NC DM C CLK1
C_SCL1
LAANZ : oo s NC CS4208 GPQO D |epoo DM C
1 Lo NC CS4208_GPOL B9 |epor DM C_spaz| M2
= e > pMmC scLz| L1 NC DM C CLK2
76 52 11 rRy—HDA BIT QLK F2 lgaLk —
76 52 11 [Ty—HDA SYNC E2 |syne DM C_sDA3| K2 DM C_SDA3 amy s 55 7
R6331 76 52 CS4208 HDA SDOJTO R Dl |spi o DM C_scLa| L2 6332
7 1 qoom—HDA SDI N N TP CS4208 HDA SDOUTL Cl lspi1 %
506 SDCo Ng_F6 DM C CLK3 R 1 2 DM C CLK3 oo 55
1/§F0w | SDOL Nd F7 1%
76 52 11 [Ty HDA_SDOUT 201 soce Nd_F8 ;%:E‘;”
76 11 [ry—HDA RST L BL |spos m?
D8 rsT* NG
g B
A5 IMCLK_A H6
NC CS4208 MCLKA I 52 NG
SCLK_A H7
NC CS4208_SCLKA f B4 || Rek_A N
NC CS4208 LRCLKA I A3 |soout A NG 8
NC CS4208 SDOUTA I B3 |spin A
A8 IMcLK B
NC CS4208 MCLKB I 85 |saKk B
NC CS4208 SCLKB f B5 | Rek B
NC CS4208 LRCLKB I B8 |spaut 8 L
NC CS4208 SDOUTB f A |opi N B
6 [spa
B7 Isa PPQ%pl
Q 0Q0QQQ 3SM
g 6ogga 71 55 52 DM C SDA3 16
T PLACE_NEAR=U6201. N3: 5 mm
— —A|Mmfmfm Q
- wiwjwlms
PP 2
630
SM
— 76 5211 HDA BIT CLK 125
PLACE_NEAR=U6201. F2: 5 nm
PP
6303
SM
76 52 11 HDA _SYNC 1
PLACE_NEAR=U6201. E2: 5 mm
PP
6304
HDA_SDOUT 128
76 52 11 5
PLACE_NEAR=U6201. D2: 5 nm
PP

76 52 £S4208 HDA SDOUTO R

0

PLACE_NEAR=U6201.D1: 5 nmm

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

AUDI O CODEC, DI G TAL

d} Appl e I nc.
®

Nz
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3

70 53 PP5V_S0_AUDI O AMVP Lg

CRI Tl CAL
1
CRI TI CAL CRI TI CAL C6217:IC‘2: .
L6410 2% _ .
FERR- 1000- OHM %6041{‘12 ANT SGY 2 N %%ﬁ-usuo. Al: A2:5 mm
81 51 ) _ L a2 ) SPKRAVP_IIN P 1]z CASE A4 0. 1UF
Lo T = 2 308 cem
S0V 0462
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) FERR. 1000- OHM %65‘1}]? TRace ™
APN: 35352888 & 35352958 e 1 L2 | NO TEST=TRUE = SPKRCONN L_QUT P —
GAIN = +3 DB - 0402 = = SPKRAVE LIN B MN LINE WDTH=0 40 W D
1ST ORDER FC (L&) = NOM 569 Hz ORI TI CAL 10% LN M N NECK WDTH=0 10 M4
1ST ORDER FC (SUB) = NOM 9 HZ s Cesu
+s _ SPKR_SHUTDOM o ROONN L OUT
SPKI N L N 55 71 81
N LTNE WOTFeo 4 jioeid
FERA—?g&l MN NECK W DTHEO 10 W
- - OHM 1
I GPl 00 SPKR SHUTDOWN Y Y Y L Rsfo%g
0402 116w
CRI TI CAL ot
402 2
70 ss PP5V_SO_AUDI O AMP_R
CRITI CAL R TI CAL RTTCeAL BYPASS=U6420. AL: A2: 5 nm
L6420 o423 6422 |, 1 06421
FERR- 1000- CHM 0 O1UF 200 2| criTicaL 0ot UF
6 3V 2
o et Ll B P2 al 2 = RINP Ii2 TAASE A PVDD 2 Xer cerm
0402 0201 SPKRCONN R OUT P 55 71 81
Leaz1 LS o, = | vRReE300 L A B B o
FERR- 1000- OHM 0. O1UF o402 NO_TEST=T WP SPKRCONN R QUT N ss 7181
. R A L SPRAEETRIRYE A3 e our+ BL M N LINE WDTF=0 40 MV oD
o1 51 ) L2 R o1 ) | ) RIN | - EEI .l M N NECK W DTH-0 10 MA
0402 K L
CRI TI CAL 1o% ~
XTR CERM o3 SPKR_SHUTDOM C2|sHon- calN. G SPKR R GAIN
B2 |\
R6420"
100K
70 53 PP5V_SO_AUDI O AN R )
VELOF
462
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
64321 1 CB431
au oL CRILTI CAL TOOUF —= —— 0. 10F
L6430 20%—T—~ 10%
FERR- 1000- OHM 6433 y b 2 18
- - 0. 22UF CASE. AL CRIT| CAL 026, SPKRCONN SR OUT P
o1 51 AD LB RP_ 1 arl 2 K DO RO SR AT ooy 55 71 6
0402 = = = ) TEST=TRUE 430 M N NECK WDTH=0 10 MV
10% SSMR375
1oV wess
b1
bro I N+ ouT+| &
CRI TI CAL CRITI CAL NO TEST=TRUE AN ouT- [ B8
L6431 C6434 SPKR_SHUTDOWN 2 3
2 RSUB GAI N SPKROONN SR _OUT N
FERR- 1000- OHM 0. 22UF Sor el M N LI NE W DTH=0 40 W oD = 7 o
- AUD_LGB_RN 1 L2 ) ¥ LN [ 2RSUBIN N eocel = 1 06436 M NNEGK W DTHEG 10 M4
0402 G\D 4700PF
10% 1006
Tev 3 , 5oV
Gem X7k ceRy
o2 0462
70 53 PP5V S0 AUDI O AVP L,
CRI TI CAL CRITI CAL CRI TI CAL BYPASS=U6440. C2: C1: 5 nm
L6440 6443 64421, 1 06441
FERR 1000- OHM 0. 22UF 100WF—— == 0.2
A= -
o1 51 AD LB L P 1 sl 2 ) | L ) 6.RY 2 ] > o . SPKRCONN SL_OUT P o 55 7 m
0402 1 CASE- AL > 0402 MIN LINE WDTHEO 40 W
1oV " M N NECK W DTH-0 10 MA
o2 Ss\e37s
C'Egll?i CRI TI CAL BN+ ouT+H &
C6444 ~ &
FERR- 1000- OHM P | N out-
1 ‘ ] ‘ 2 aD 1] ]2 | SPKR_SHUTDOWN A2 A3 LSUB GAI N oD 55 71 8t
* ° DA TN oaon ~ = [RO-TESTE 5’ d el SPKRCONN_SL_OUT_N N L€ woTEo 40
1oV EDGE| 2 1 CB446
G\D 4700PF
o2 1006
B S v
X7R_cer
0462

SYNC VASTER=JOE J45

TTILE

SYNC DATE=0//30/ 2013

AUDI O. SPEAKER AMP

d} Appl e I nc.
®
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NOTI CE OF PROPRI ETARY PROPERTY:
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HS MC P
81 51
RE556" CRI 5T| CAL
1 ‘ 6
100K s _L 3300PF
1/ 20w 5
a8, 826,05~

81 51
< AS MCN

Ro82>P sELETEENCARPERREY AEADSERAP

(SEE RADAR # 6210118)

Ji 560 |t C6 1
'R6520 T OUF ——= 9,1
10K 10% 5 18
S ow 2 CERM X5R B
MR 0402
, 462
_1_ BYPASS=U6500. B2: 3VM

DFET QOPENUS

5 1oV
X5R- CERM
0201

BYPASS=U6500.
563

Yany LR

Yany

TA %%OQFFR

curi| AL AUD_CONN_SLEEVE XW g o4 55
cur2| A2 AUD_CONN_SLEEVE XW g o o2

Bl

BYPASS=U6501. B2: 3MV|
6543

8%
RM 2 X5R- CERM
0201

BYPASS=U6501. B2: 3MM

8

)

AUD_CONN_RI NG2_XW [ s 55

o
o
VDD
TA gggg&mm
WCSP
2 |pseL ouTi| AL
DFET_CPQO2 a | our2 A2
1 C6502 a\D
OOPF r
o

-Zooe

5

0.

.||——N|

AUD_CONN_RI NG2_XW [ s 55

SYNC VASTER=JOE J45

SYNC DATE=07/30/201

TTILE

AUDI O JACK

BTG, ROV s |
d} Appl e Inc. <SCH_NUM>| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORVATI ON CONTAI NED <BRA|\O_b
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CODEC QUTPUT SI GNAL PATHS

CRI TI CAL
FUNCTI ON VOLUME CONVERTER PI'N COWPLEX MJTE CONTROL SPEAKER w\INECTm HP=80HZ J 6602
HP/ HS OQUT 0X02 (2) 0X02 (2) 0X10 (16) N A 781’\1%; 6’\?06
TVEETERS 0x03 (3) 0x03 (3) ox12 (18) CODEC GPI Q0 2-M C CONNECTOR APN:. 518S0672 * - Sl
suB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPI 00 APN. 518S0769
SPDIF QUT NA OXOE (14) 0x21 (33) NA 81 71 53 SPKRCONN L OUT P 1lo
8171 69 67 66 65 55 pPpay3 SO 61 71 53 SPKRCONN L OUT N 2
VRSB ER ™ O
CODEC | NPUT SI GNAL PATHS 71 52 [Ty SPKRCONN L 1D Bl
4
FUNCTI ON CONVERTER PIN COMPLEX VREF J6601 81 71 53 SPKRCONN SL_OQUT P S g
e 1 0%09.(9) oac (28 s DM C_SDA3 FF14A- 5C R11DL- B- 3H o1 71 53 [TR)-SPKROONN SL QUT N 5lo
oMcC 2 0X09 (9) oX1C (28) 3 3v 52 <o - R SM
————QO 4 8
HEADSET M C 0X07 (7) 0X18 (24) 2 7v MT ] ___O
R6680 212 -
1SHCRT2 71DM C_SDA2 3 E CRI TI CAL
OTHER CODEC GPI O LI NES A o 16603
LEFT SPEAKER | D GPl 2 | NPUT H GH = FG LOW = MERRY DM C CLK3 H 5 O 781’\1%; 56’\/906
RI GHT SPEAKER | D GPl B | NPUT H GH = FG LOW= MERRY 71 52 @ . 7 =
DFET CONTROL POt ouTPUT H GH = DFETs OPEN _70 _O
o1 71 55 [rEy-SPKRCONN R QUT P iy
. 81 71 53 (TR SPKRCONN R OUT N 2 o
= 71 52 [Ty SPKRCONN R 1D DS
4
O
Lg%ﬂ OiL PLACE_NEAR=J6600. 3: 2. 54nm o1 71 83 SPKRCONN SR OUT P s|o
120- OFM 25% 1. 3A X600 o 71 o [Ty SPKROONN SR OUT N DS
AUD_HP_PORT_REFCH 1{ Y Y Y \ 2 AUD_CONN_SLEEVE . % 5
51 <) [ 5
VT RERES-IW BFEES, 30 e +—O
120- OHM 25% 1. 3A =
AUD_CH_HS_GND 2 71 54
= o ) CH HS_ 1 AR 54 AUD CO\INfLEEVE v
XV\BS,§01 S
oo @ ADHSMCP 1582
RAG PLACE_NEAR=J6600. 5: 2. 54mm
Los13 XW6602
120- OHM 25% 1. 3A M APN:. 514-0875
s1 ¢oo—AUD_HP PORT REFUS 1 [ Y L2 AUD_CONN_RI NG2 1582
0402 BI N-NECK-W DTH:gZ 06MM L(csRl TI oan. 16600
120- OHM 25% 1. 3A AUDI OF-SF:TDEHF_ Jaa
. AUD_US_HS_GND 1 m 2 54_AUD CONN RI NG2 XW. > oMe
0402 M }SH{,E&% EFE'S ?W 6 ~AUDI O GND v
\n T 2 2RTN
X603 2 o2
AUD HS M C N il 8 JDETL
" nke No—— o
CRI TI CAL 3 ~R AUD O
L6604
120- OHM 25% 1. 3A 4 AUDI O GND
AUDI O
1 Y Y 2 _AUD CONN HP LEFT
0403:RI . NZNECK-W DTH=0. 06 MM 13 N
L66 VoD ? A
FERR- 470- OHM 11 lan
o AWD TIPDET 2 1 (Y Y Y L2 AUD CONN TI PDET 2 OPERATI NG VOLTAGE 3. 3
& 0201 CRITICAL POF
L6 12
FERR- 470- OHM 13
. AUD TI PDET 1 1 2 Ta | SHELL
— R TT CAL 0201 AUD_CONN_TI PDET_1 = PI NS
120- OHM 25% 1. 3A
7 s 1 2 AUD CONN HP Rl GHT
* D—AUD AP $RTR 0402 — :
geoe C6600 : 1 C6601
L6 1UF 1 L0 1UF
FERR- 470- OHM O T, 8%
7 s AUD TYPEDET 1 lozo Y L2 AUD COW TYPEDET 20527 2 2 SERM X8R
1
2 > SPDI F_OUT_JACK
sunBRHEERE e s
CRI TI CAL
.| Dz6607 2| CRITICAL ORI TI CAL 1 CB607
'R6601 ESReLCo- 1M 1 6603 6605 |t 3 Dz6606 —L T00PF
10K % o o —_ %@g&@g 1BM2 ESDAL C5- 1BMV2 S 3
116w 2 (B0 cerm NP0 cerm |2 Sopes2 Sopes2 0501 M
MELF 0201 0201
402 1 1 2
2
| TI CAL 608 : CRI TI CAL
C6602 1 CRI TI CAL Cc6604 1 CRI TI CAL C6606 1 (ISRZGGC(I)AS 6608 | D76604
100PE — DZ6601 100Fk —= DZ6602 100Kk, —= 20T
N T R ; 2 -
wo- o) 2 ESDALCS- 1BV NPo- CERM 2 ESDAL C5- 1BMVR NPo- CERM 2 ESDALCS LBME 4 PO S5e! ESReLCo- 1BM
0201 SOD882 0201 SOD882 0201
SYNC MASTER=JOE J45 SYNC DATE=0//30/ 2013

TTTLE

AUDI O JACK TRANSLATORS

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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MagSaf e DC Power Jack

CRI Tl CAL
F7005
6ANP- 32V- 0. 00950HM PPDCI N G3H 5769 71
71 PP20V_DClI N_FUSE 1 2
CRI Tl CAL M N LI NE W DT
VatThesou o Zom 0603
J7000 NOSTUFF
WI'B- PV\R- VB2 1 C7005
M RT-SM —— 0.01UF
2006
1 50V 69 71
o713 ? R PP3V42 G3H 249
o B2
o3 TP_TDM ONEW RE_MPM 1 C7008 ’
4 0. 1UF
O] CRI TI CAL 20%  pLACENENT NGTE PLACE NEAR U710 and L7001
O 2 CerRm
ol8 l U7001 402
L SMC BC AQKK VCC TC7SZOBFEAPE s
- SOT665,
518S0508
C7000 *
0. 1UF —— R7029*
20% T~ 2. 0K
Gt 2 5%
ey
U7000 402,
MAX9940 =
SC70 5
71 ADAPTER SENSE S EXT | NT[4 SYS ONEW RE @ a1
CRI Tl CAL
NC_G\D
‘R7012 .
22. 1K | nput inpedance of 22.1K neets
e 1/ 20w sparkitecture requirenents
5201 for D2 design only
i . Sl 5419DU
1-Wre Over Vol tage Protection PONERPAK
The chassis ground will otherwise float and can
send transients onto ADAPTER SENSE when AC is 'R7010
connect ed 100K
5%
12 %/IFQUW
1
—%):.70917UF 220 When input voltage is 2V the FET will be off
B 19% bl ocki ng the | eakage path and 22. 1K can be
3352 R718|%1 properly detected.
LANVE ) ) )
DCI N _| SOL_GATE é 120w Wien input voltage is at 16V+, FET will
201 conduct and power charger and 3.42V reg
w0 o s PPDCLN G3H_ I DCI N | SOL_GATE |
N “ Dr7010
6.8V zener [/ CDZS?A 8B
A
R7020 CRI Tl CAL
IV UNE PP20V_ DO N CONN R D7005
5 BN R W BHES ST BATERGE LM
S Ve raGe=20v ™ APN: 35353733
s 3. 425V "G3Hot " Suppl
R7008 A Eavagcon ppLY
Tt 69 63 57 45 30 PPBUS G3H . 10 ) PPBUS GBH R N \“}'cﬂiéjiz‘é'v”’*" 2 mm Supply needs to guarantee 3 31V delivered to SMC VRef generator
5% M N NECK WDTHZ0 25" mn . P3V42G3H BOOST
JF/ELV; VOLTAGE=18 5V DI DT=TRUE
805
ke
0. 22UF —— CRI TI CAL
Ur7090 1% L7095
' 2 R7001 LTS470AED G2 *| sawzono soa 0 sasamM  ppavar can 19 35 38 39 41 42 43 43 50 56
c7090ic7091 :| C7092 : c7093i &7096 1| €7097 : LA 2 g EVAZEIH SIEN L_Ggsrone I Py e Vout = 3.425V
4 7;3@ 4. 7%%:— 4. 7%%@:: 4. 7;10@ 4. 7;1051:: 4.7UF == 26w 1he T 'AS—I Sw'rn oo 300MA MAX OUTPUT
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 XSR CERM 2 0201 NC 1 il
BATTERY CONNECTOR 0603 0603 0603 0603 0603 0603 T <Ra> | (Switcher linit)
! ao BRY R7095*
T o 1 C7095
—— 22PF 348K
518- 0376 oM T NOSTUFF T, % 1200
CRITI CAL GLOol:|  ['RrQ02 1 $55,0 = 2. |1 c7099
J7050 ST — 12- 9K Pav42GaH FB —— 22UF
BAT- J5 NRE 2 1/ 20w 29%
<Rb> 2 6. 3V
F- ST-TH 402 201 . B CERM L
R7096
12 PGS 1 200K
13 PCS 2 11200
14 POS 3 201,
15 PGS 4 71 57 PPVBAT G3H CONN
NC: 16 i‘DlA 5 oy SVBUS S\C 5 3 SBL 41 44 57 71 80
17 6 a1 a4 57 71 80 = 1. *
NC— Qs b —H p SIS S 5 s Vout = 1.25v * (1 + Ra/ Rb) L SYRC WRSTERTTE W5 SYNC_DATE-T10/ 317 201
19 NEG 8
20 NEG 5 — DC-1n & Battery Connectors
e 7050 DI RG, NOVEET T
21 NEG 10 - ~
22 NEG 11 C7050 1| C7060:| FRoawzaoze 10K Appl e I nc <SCH _NUM>| D
0. 1UF —— 1UF —— sc 75 Tiew o ’
ERT By T BT 2402 <E4L ABEL>
35 605°% B NOTI CE OF PROPRI ETARY PROPERTY:
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1

NOSTUFF
(ﬁﬁ . LDO, R7190
0952/ M N-NFRIE-W BFHES: 85mm For Erp Lot6 spec (PSVI_BIAS) 2 CHGR DA N
+ CHGR DCIN D R1 2 P5VI_\IN P5V1_BOOST =
B oo e MF- LE 5% 402
2999 . NZLPNEZW DTH=0MS- ki /8 402 1/ 16W
p CZ179LéFQ . t N BZ:ST %721%?‘5 ! %5 . LDO
i b H - L . . . CRLTI CAL
Reverse-Current Protection 10 U7190 18% L7195 1.9 52 PP5VI CHGR VDDP
FROM ADAPTER Inrush Liniter criTICAL [ [ Nt X5R- Sga*g"T LT3270A GE8OH 20% 0. 394 0. AR wpnes 25 b w2
1 o0 5 _PPDCIN_GBH Qr180 ﬁ}ﬂ il SHon: s\ ! 2 M NCLTNEZW BTG 5 nm "
| RF9395TRPBF 2 = BI A 35" hn DP418C- SM CRI TI CALCRI TI CAL
CRI Tl AL -
1c7185 1) R7185 i NCxL{Ne § BHESRET™ T pevi B A (8T 1 Cr1981 Cr199
== Qyt UF % F N 5 %
wiw PPDONGIHISAL T %w Tow I “%PIFQS saiks T T ¥ vout = 5. 50V
¢ wn [«2] —
% 100MA MAX OUTPUT
2 PBg; C0G- CERM 2013 = (Switcher limit)
P5V1_FB
186 | <Rb>|
1 R7196*
CRI TI CAL Mih}z@’ iozq K
2
BA'FIDZ%7O]C\9F5I LM (CHGR_AGATE) (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) 201,
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Page Not es

Power aliases required by this page:

- =PPVI N_SO_LCDBKLT
- =PP5V_SO0_BKLTCTRL

(9-12. 6V LCD Backlight Input)
(5V Backlight Driver |nput)

- =PP5V_S0_KBDLED (5V Keyboard Backlight |nput)

70 12

any

PART NUMBER

DESCRI PTI ON REFERENCE DES CRI Tl CAL

BOM OPTI ON

116S0004

RES, ML FI LM 0 OHM 1A MAX, 0402, SMD Rrra7 e mne w0

BKLT: PROD

1/ 16W
TF
402

BKL_| ﬁE%'E 1202, LED RETE |1:RN g am e
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NE-! .57 mm 0 1% - . mm
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BOM options provided by this page: 15251527
BKLT: ENG - Stuffs 10.2 ohmseries R for engineering builds PPBUS SO LCDBKLT PWR SW SHOULD BE KEPT AS SHORT AS POSSI BLE
BKLT: PROD - Stuffs 0 ohmseries R for production CRI TI CAL PLAGE NEARSLTT0 2 S\M
CRI TI CAL L7710 Tl
CRITI CAL R77OO Q7706 22UH- 20% 2. 4A- 0. 1050HM OI\EFZ)I 23 C7715 C7716 SHOULD BE PLACED M RRCRED C7718 C7719 SHOULD BE PLACED M RRCRED
0. 025 FDC638APZ SBMS001 1 2 _PPBUS SO_LCDBKLT PWR SW A K PPVOUT SO _LCDBKLT 4, 7,
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1 , _ 1%
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(PPBUS_SO_BKLT_PWR F) 10 |ysense P FBl 21 BKL_FB 4. 7§ 40./U7K
4 5 5
Cr7501 [+ C7751 R7742 BKLT_SENSE_OUT 19 lsense oot BKLT: ENG vz o
J 20
iéw g — i 9 oo ey EDP_1G BKL_ON 150\ 2 BKLT EN R 17 | gy !SET_KEVEL 22 BKLT | SET KEYB R7723 )7
205 2 X8, ™ NO STUFF 12 | pwykeve  Kkevei| 13 BKLT KEYB1 120. 25 KBDBKLT RETURNL ., 5, «BKLT SCL R |
14 7 .
. GND_LCDBKLT_SGAD o¥hr |t %357'37':42 e T BRLT KEYE2 980 BKLT: ENG = %5 » BKLT_SDA R
P 16 | spA (1 PY) sve 402 R7724
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Al 5% 0 zz¢ 402
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1]]2  BKLT FLT o¥b1 B PAD /50w
X 23P 2] = 2351
i8¢ NOSTUFF 2 b coc PPVOUT BKLT FB2
XSR o 0201 &EEN RN BTFED: 35N
4032 R7753 = - < _GND BKLT SGND NEEK AN PTH=0. 2
1 100K, DDA~ VDDD R7g57 XW'700 X\/\77239
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R7755 £ P v 1602 1 it
0 13 | A LTERg DA 1 R7758 0201 B )
e E—Ww FSS gy 2 A BKLT SCL_R N BKLT SCL GND BKLT SGND
BKLT_SYNC elsme | sa = A, * = 3 1 C7726 |+ C7727
EDP |G BKL POy 2 o LCD BKLT PWM R 7 lpwt (5  oury 24 1/ 20w BKLT. ENG = VO TAGESOV HUF HUF
BKLT EN R JERRY 10 o ourg 23 0%b1 Rr717 R7783 2 g}{ 2 g}{
7481 BKL 1 _SDA o D sl 22 BKL_| SEN1 1222 LED RETURN 1 S gg 5 a5 2 -PESV SO 1 2 LOgSLTOL 37150572 0465 8465
SMBUS PCH DATA 5%t % A ? 2 M BKL 1 SCL s zu < oural 20 N-NECR-W BTH=0: 30" m el % N-NECK-W DTH=0. 20 mm %‘?;IZ%AL
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R 0 2 BKLT | SET LCD 17 ég CUT: 18 BKLT: ENG 402 10UH-20% 1. 4A- 0. 170HM <! 53 = PPVOUT SO _KBDBKLT .o
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NCx=22| N CRI T CAL N-RECR-W DTHE0; 30" m 0 1% N-RECR-W DTHE0; 38 mm RB160M 60G Jic7723 1 C7724LC7725
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1.5V SO Regul at or

11 12 13 15 17 19 52 66 68 69
71

69 66 65 50 17 15 14 13 12 11

1. 05V SUS LDO

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

Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mMA is required to support pull-ups. Alternative is strong voltage

di viders (200/100) to 3.3V SUS, which burns 100mWin all S-states.

Max Current

R
CRI TI CAL
1 1 (gSBFSO
N —
U7810 25%3
| SL800SB
DFN X
o o5 rmy—P3V3S0_P1V5_SA_EN2len CRI Tl CAL X8 P1V5S0 SW - 1Y YN
3 6 —W D ©3 m PCVBO42T- | HLP1616BZ
« ¢ P1V5S0_PGOOD PoR e WSRO ras
Alski P Rsi |5 | 3 100K
GND THRM PAD - } _1 \éV
1" <Ra
P1V5S0_FB
'R7881
113K
1%16
oAbz
<Rb
Vout = (1 + Ra /

CRI Tl CAL
XDP_PCH
12,8005
PP3V3 SUS SON PP1V0O5_SUS 18 69
41BI AS
ol ol Vout = 1.05V
alen M2 e Max Current = 0. 35A
XDP_PCH THRM XDpP_PCH
C78401 G\D _ PAD' 1C7841
1UF —— 5] 7| o im UF
8%\7)2 5 6.3V
oY oy
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66 32 31

66

3.3V SUS FET CRI TI CAL
37650945 @B8020
3.3V sS4 FET CR Tl CAL EDP is per J45 Power Budget rev5 SIA413DJ
B2 PP3V3_S5 S
SI A413DJ 34 32 31 21 19 18 17 15 14 12 =
71300 HABBHELE ? qﬁGE?A - PP3V3_SUS 1112 13 10 15 17 50 66 60 60
nnnugguy P33 S5 ,1/_\ o
: 8 T 6o\ -, PP3V3_s4 231 2 42 40 40 47 30 60 0 R8022° c8021 To
121 %Booz Dfs 100K 0. 033UF —— 3.3V SUS FET
) C8009 : B DWN5LO6VK- 7 s -
002 .0 R8002 53308 - B 3.3V S4 FET S0T-563 i = MOSFET Si A427
T w T : : - R8020 8020
SoT- 563 v 8000 py— payyp Jfatrst, pavasus ENALZK . P3VASUS SS s CHANNEL P- TYPE 8V/ 5V
R8000 0. 01UF o6 4 12 PM SLP SUS | % I RDS| 26 nChm @. 8V
47K CHANNEL P- TYPE 8V/ 5V g M= 216w 10% (N a
2 [GH st P3V3S4 EN XA - P3V3S3 S4 e Mok 78 Cesua LOADI NG 0.5 A (EDP
st pur en Ve 1 RDS( ON) 26 nOhm @. 8V 1L ou02 - (EDP)
L xR G LOADI NG 1.3 A (EDP : PLACE_NEAR=R5549. 2: 6mm
= = SSD_PVR_EN GP1 O 3.3V SO SSD FET ORI Tl CAL
CRI TI CAL R8073 @070
3.3V S3 FET 010 L .. SN oL7EL5ON
Sl A4130J 0201 1/ 20W'5% ‘M
bP3VE S5 s SSD.PWR EN|sop % 55 _PP3V3_S5 ” _PP3V3 SOSW SSD R«
SRR LR emess e
i o9\ -, PP3V3 s3 20 2 22 0 a0 47 0 R8074 b j'ﬁ . 3.3V SO SSD FET
120 newws PM SLP_S3_BUF_L 1 2 RBO72" 8071 - il '
: 01 T 0201 1/ 20W5% 1 Or——
Q8012 B 0.0330F —— ¢ 3.3V S3 FET 8072 arK 00— . MOSFET S 7o15DN
D“"\BD%MU(';G';E’? b 16V - D“"\BD%MU(';G';E’? i 5 q C8070 CHANNEL P- TYPE 20V/ 12V
SYM VER 2 ey R8016M 90011& MOSFET Si A427 SYM VER 2 : Rgglzo 0. 01UF RDS( ON) 5.5 nChm @. 5V
P3V3S3 EN LYK . P3V3s3 SS L CHANNEL P- TYPE 8V/ 5V el VYAV P33 SSD S5 b LOADI NG 5 A (EDP)
" o) 1) RDS( ON) 26 mohm @. 8V s ytw e
s S LOADI NG 1.1 A (EDP) a0z &
= CRI TI CAL = CRI TI CAL
5V S3 FET Q8050 Q8060
SI'A427D0
scr0 6L 5.0V SO FET AT
71 60 68 67 06 65 61 51 35 _PPOV._S4 ' ~ ,l/_\ PP5V_S0O 15 19 37 49 50 58 59 62 63 66
- o0\ . PP5V_S3 21 47 60 60 60 71 o v
2T N = A VA i j]l "o
R8052* 05 q [—, 5.0V SO FET
Q8052 200K 0.033UF —— S 5V S3 FET R89762 ol_l
DVNSL ggg_(f;sg_l e i . o5§§ @B8E | MOSFET SI 7615DN
RBO50 C8050 Loerel Sigear e S CHANNEL P-TYPE  20V/ 12\
psvsa EN L. D41K P5VS3 SS 1 CHANNEL P- TYPE 8V/ 5V 0= 8060
2lG AR R _ 0. A|1I7UF RDS( ON) 5.5 MOHM @. 5V
P5VS3_EN i L RDS( ON) 26 nChm @. 8V P5VOSO EN L . AN P5V0S0_SS | LoD NG 2.8 A (EDP)
0z Moae LOADI NG 0.3 A (EDP) o i@?
D|3
1.35V S3/S0 FET DM\SL 682?_r—
sor-563 | Kh
o0 o130 PPBV_S5 M
P5VSO_EN e
WL L 1.35V S3/S0 FET * D
0. 1Ul - L
i PP1V35 S3 -
e 2 VDo |1 nteg. MOSFET SLG5AP1438V
Tl fFes
= SLGBAP1438V CHANNEL N TYPE
TDFN
P1V35CPU_SLEWCTL 7 loap XN . o 3 RDS( ON) 9.6 nchm
o D CPUVDDQ EN 2 |on 5 LOADI NG 4.8 A (EDP)
Cc8002 : G\D
S .. 0-018UE— -
ew ral H 1%
0.8V/ms = 19.75nF XR ° SENSOR_NCNPROD_R
B B XV8005
o s PP1V35_S3RS0_FET §o PP1V35 S3RSO_CPUDDR : s 1021 e 60w
|_NC | SNS_CPUDDRN gy
NC | SNS_CPUDDRP o>
us0o30
Par t TPS22924C
3.3V SO Switch Type Load Switch
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A2 Al Max Current = 2A
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Power St ate Debug LEDs Mobi |l e System Power State Table
PP3V3_S5 s ;g(ég':;?rgi Hivel opnent only) State SMC ADAPTER EN | sMC PM G2 ENABLE | sMc s4 wakesrc EN [pvsip sus L| pvsip ss L | Pvstp sa L | pvsip s3 L 83 E BLE
PLAC%% L rTom Run (S0) X 1 1 1 1 1 1 NA
: SLeon (S35 1 1 1 1 1 1 0 4 00 00 41 28 s 21 12 rmy—PM SLP_S4_L
2 Ons ACE=S. 5 . S eep (59) 0 T T T T T ] S ™
v DBGLED DBGLED DBGLED DBGLED Docp Sieep (45449 1 I T 0 0 0 0 15R81]k11 10R8112 10RSll3 13R83JI_<14
A A A A Deep S eop (dS4) 0 T T 0 0 0 0 PM SLP S4 L 100K pul | down in PCH page . .
2R(§3K190 2R(§3K191 2Ro8|<192 2R(§3K193 e e T T 5 5 5 5 5 1/1E\év %{?‘E‘é" ?E“E‘é" %Z'éuw
1/ 20w 2750w 1/ 20w 1/ 20w Deep Sieep (dsS) 0 1 0 0 0 0 0 2402 2402 2402 2201
T %1 BT 5 5 5 5 5 5 Ak VAR 7400 16 - PLACE AR 012 1 | PLACE NEAR 2 2 | LACE NEAR 24503 17 30000
D o DBGLED - DBGLED - DBGLED = Eaa:t;y S S:H:) T 0 0 0 0 0 0 TPAD VBUS EN oD 0
P5VS3 EN — P5VS3_EN
— S4 PWR _EN 21 32 65 66 O RRE BASESTRIE ——— — —— {3 = ©°
. DBGLED . DBGLED . DBGLED = sS4 PWR EN o = o wes|P3V3S3 EN _ _ P3V3S3 EN o 00
90 D8191 D8192 D8193 = PWR EN D> WARE BASESTRE — > —— (D>
N GREEN- 56MCD- 2MA- X FR¥ GREEN- 56MCD- 2MA- X FRY GREEN- 56MCD- 2MA- X GRY GREEN- 56MCD- 2MA- 2, 65V — S4_PWR [ o1 52 65 o —
G S| LTQHOG SM LTQHOG SM LTQHOG SM e PP3V3 S5 b Enabl 56 6o W@ 60 66
BFEPRHPESEBI™ [ BIAEHRRPESTOB |« BAYEPRUFESIOHO |« B Eeshpeshomae i 1 6 11 5 S4 Power Enabl e o e o e ) RSEHOEE| NS STURE| NQ STURF
_ _ _ L A - "D8174 | a3k +C8110 [+ C8112 |- C8113 (+1(C8114
= c8170 * PM SLP S5 L 100K pul | down on PCH page U8170 ZSCD523 5% 0 47UF -1 90_%47UF 4 90_%47U|: i 00%47u|:
DBGLED b DBGLED ols 5 bls 0. 1uF —— 5 74LvC1G32 ; BATS4XV2J 1L16W B 8%, , 8.3V , 8.3V , 8.3V
41 12 SOr891 K 402 | =
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PP3V42 G3H Z? 2; 2; 39 41 42 43 44 50 56 PP1VO5 SO :
PP3V42_G3H 20 35 3 29 31 2 98 B oo o5 PPLVO5 SO e
PP3V42_G3H “now s PP3V3 SO pPP3V3 SO _ NGBk %snas PPLVO5 SO
TEEEERG SR - M NEREGRW BITED: 375" Wi WAL BRse=tre o o e
NN | 4 N PP1V05_S0 s a7
. PPVRTC G3H PPVRTC G3H _ 1112 15 19 69 PP3V3 S0 333 a6 764882 B3 88 PP1VO5_S0 14 15 17
M N-RECR-WBHHES: 2 WM Wk BRsE=1RYe PP3V3_ S0 EEEL LS R E PP1VO5_SO 2a1s 37
— PPVRTC G3H iz a0 e PP3V3 S0 Bimgeuons. PP1VOS_SO 2as 37
o % PPV S5 PPEV_S5 I 39 01 05 05 71 PP3V3 S0 il 5 e PP1V05_S0 s a7
MNRER-WBIFES T W Wk Basevrrue PP3V3 S0 %00 g0 T2 o S0 i8R PP1VOS SO Ry
— PP5V S5 oot e oo PPIve S0 Bhltlitlhnnes PP1V05_SO s a7
— PP5V_S5 % o1 65 60 71 PP3V3 S0 Geaenn PP1VO5_SO 1a1s 37
u BhEfGbinneay PP1V05_S0 s a7
1% _PP5V S4 PP5V S4 36 51 61 65 66 67 68 69 71 &7
g8 a S PP3V3 SO HEEEEET T P02 0 ey
| . aa 49 a 17
PP5V 4 o o2 ool ol ol PP3V3 SO BEBEERanan &
PP5V_S4 30 51 01 05 ool PP3V3_SO o7 g9 7y gatl 12 19 14 18 17 33
PP5V_S4 . X . 1. A PP3V3_S0 EHdhennnn g
PP5V_S4 2 51 o1 oo ol R 72 PP3V3_S0 Fapye 86 R
PP5V_S4 w5 51 52 55 sl ol 72 PP3V3_S0 iR S P
PP5V_S4 35 51 61 65 o6 67 on 60 71 PP3V3_S0 B8 51 _PPVCC SO_CPU — PPVCC SO _CPU _
PP3V3_S0 Hisuwnvnugy - - BE St
PP3V3 SO 65 66 67 69 71 81 oo 44 45 40 PPVCC SO CPU B
$ % PP5V_S3 PP5V_S3 2137 60 65 66 69 71 ER LR R
- PP3V3 SO — PPVCC SO _CPU
o RECR= : / BASE=TRUE PP3V3 S0 BHETRRE v =
_ PP5V 53 . PPava 20 H 13 5555 PPBUS "sw BKL — PPBUS_SW BKL _ o
PP5V_S3 2157 00 05 00 09 71 PPaVa 50 BURBBVENLY CRECR- Y TBASEST!
— PPSV S3 57 w0 on o0 71 PP3V3_S0 LiRgEENdta,
PP3V3_S0 Hignssgegy
4 pesv so PP5V_ SO _ B ERr - BERHERunen
82 59 M H;EE&:W BYES: 2 W I\VIEEE:%E=TRLE PP3V3 SO BHBRBRABLR
PP5V_S0 1213 57 45 50 50 59 62 03 s PP3V3 S0 Binususily
PP5V_S0 1213 57 45 50 58 59 62 03 s PP3V3 SO By nsessssss s s
Foev o9 3389 97 %0 o0 oo e on o8 PP3V3_S0 o cs 6y ca 73 03 0o 4 40 3
PP5V SO 3 23 37 43 50 58 59 62 63 65 s ee
PP5V_S0 1213 57 49 50 58 59 62 03 s
PP5V_S0 1219 37 49 50 58 50 o2 63 s
PP5V_S0 1213 57 49 50 58 59 62 03 65
PP5V_S0 1219 37 49 50 s sn sz sa s
PP5V_S0 o 1o 37 49 59 59 59 62 09 65
PP5V_S0 18 13 37 49 50 58 59 62 63 65 s 16 %0 20 25 _PP3V3_S4 TBT PP3V3 S4 TBT
PP5V_S0 PP 15 3 47 60 = . =7
PP5V_SO N-NECK—W DTH=0. 1 MAKE_BASE=TRUE
PPov 0 o0 0540 PP3V3_SOSW SSD R PP3V3 _SOSW SSD R
13 36 47 69 - . =

71 69 46 35 PP3V3_SOSW SSD

PP3V3 _SOSW SSD

35 46 69 71

8E>®

— PP15V_TBT _ g a2
- N-NECK-W DTH=0. 2 MAKE_BASE=TRUE

— PP15V_TBT 30 a1 32

— PP15V_TBT 30 31 32

[ PPVI N S\NTBTBST
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CPU signal s
Di spl ay Ali ases
e PP G PANEL PUR = ELP |G PANEL PVR oo 1000 2 NEMVTT_EN — MEMVIT_EN 21070
7061z EDP 1 G BKL_ON — EDP |G BKL_ON —BASESTRUE -
VAKE_BASE=TRUE =
oo EDP |G BKL_PWM _ EDP 1G BKL_PWM 1m0
VAKE_BASE=TRUE =
weos DPINT M CP<3..0> . TP DP IGA MP<3..0>
VAKE_BASE=TRUE =
s DPINT M CN<3..0> . TP DP |G A MN<3..0>
WAKE BASE=TRUE =
viroes DPINT_ AUXCH C P — DP INT AUXCH C P
WAKE BASESTROE =
i es DP I NT_AUXCH C N — DP_INT_AUXCH C N
‘VAKE_BASE=TRUE —
o0 2 (1B _TBTSNKO_HPD — DP TBTSNKO_HPD L, .
74205 DP_TBTSNKI P<3..0>_ T] <3. >
74205 _DP_TBTSNK N<3..0>— TP _DP_| N<3. . 0>
va 70212 DP TBTSNKO AUXCH C P DP TBTSNKO AUXCH C P ;5 1o
270212 DP_TBTSNKO_ AUXCH C N — DP_TBTSNKO AUXCH C N ;20 70 7
WAKE BASESTRUE =
121 DP TBTSNKO_DDC DATA  — DP TBTSNKO DDC DATA 1, 4 -
WAKE BASESTRUE =
10212 _DP_TBTSNKO DDC CLK _ DP TBTSNKO DDC CLK a1
.. DP_TBISNKL HPD DP TBTSNKL HPD . Thunderbol t Signals Through PEG
o 12 P TBTSNKL — 2w b
s 205 DP_TBTSNKL P<3.. 0> TP_DP_| p<3..0> s e Blp2R P<3.. 0> —PEG 2R P<3.. 0> o
s 205 DP_TBTSNKL N<3. . 0= TP_DP_| N<3. . 0> s R BB Ne3. . 0> —PEG D2R N<3.. 0> o
vs 70212 DB TBTSNKL AUXCH C P DP_TBTSNKL AUXCH C P . 2 1o 1 vz s o B0 G P<3. . 0> — “PEG R2D C P<3.. 0>
s D TBTSNKL AUXCH C N — DP TBTSNKL AUXOH C N .o v 2 s OO pg A Ergf B2 € N<8. . 0> — =PEG R2D C N<3..0>
70 33 12 D|:’7TBT§NK1 DDC DATA — DP TBTSNK1 DDC DATA ;10 Unused PEG Lanes
20212 DP_TBTSNK1_DDC CLK _ DP TBTSNKL DDC CLK a1 . TP_PEG D2RP<15..4> _ =PEG DPR P<15..4>
WRKEBASESTRUE— = — = = — =2t R PR EASESTROE =
. JP_PEG D2RN<15. . 4> _ =PEG D2R Nk15. . 4>
o 20 12 LM HED o =HOM _HPFD 2 2000 70 . IP_PEG RPD CP<i5..4> — =PEG RPD C P<15..4>
o LM PATAP<0.. 2> — TP DP IGD MP<2..0>, . TP_PEG R2D_CN<15..4> . =PEG RPD C N<i5. . 4>
s HDM DATA N<O. . 2> — TP DP IGD MN<2..0>, WERE_aSETRUE =
VAKE_BASE= [ RUE =
mnoews HOM CLK P — HDM CLK P 5 68 70 71 74
VAKE_BASE= TRUE =
mnoews HOM _CLK N — HDM CLK N 5 68 70 71 74
VAKE_BASE= TRUE =
70612 HOM _DDC CLK — HDM _DDC CLK 12 68 70 71
VAKE_BASE=TRUE =
70 e 12 _HDM _DDC _DATA — HDM _DDC DATA 1o n0 7
VAKE_BASE=TRUE =
0w _PP3V3_S3 FAN CTL _ Pps\h/s S3 FAN CTL w0
SeRE
RA201 -
A2 PP3V3 S5 NN EEEE
vZbw Unused signal s
0%91
AN 2 PP3VE S4 29 30 3 42 43 40 47 65 00 60 . BT PWRRST L
1%§W .+ __NEM VDD SEL_1V5 L ::'
RASD .. __FW PWR _EN_PCH =
2 1w __WOL_EN D]
NOSTUFF w __FWPME L =
. __DP _TBT_SEL =
. __ENET NEDIA SENSE RDIV
. __AUD I PHS SW TCH EN PCH S
.. __AUD_| P_PERI PHERAL_DET
. __AUD 12C INT L
. __TBT GPSX BIDIR p—
.« __DPNUX_UC RO —
.+ __PEG CLKREQ L p—
4w ENET CLKREO L C':l
VOLTAGE MAKE_BASE 12 ENET LOW PWR PCH ]
a0z PPOVZ5 S3 MEMVREFDO A - oe7sv TmE  PPOVZ5 S3 MEM VREFDO A wsoasore o . __HDW TBTMUX SEL TBT S
14722 PPOVZ5_S3 MEMVREFDQ B — oezsv tmE  PPOVZ5_S3 MEM VREEDQ B 1 10 = —SDCONN OC_ L a
1 ra 0 PPOVZ5_S3 MEMVREFCA A — o a7sv TmE  PPOVZ5 S3_MEM VREFCA A waoaiore s
ez PPOVIS S3 MEMVREFCA B — g a75v TR PPOV75 S3 NEM VREFCA B ..o o1
TYNC. VASTERSI 15 MLE SYNG. DATE=10! 317 201
e - -
s 65 62 50 50 5045 37 33 33 __PPBV_SO Si gnal Ali ases
RO .
S . L
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Func_Test J3501 -

ai rport
AP_CLKREQ Q L

[ TIRUE 2
[ TrRUE AP RESET CONN L 34
[ TRUE PCl E_AP_D2R PI _N 34 76
[ TRUE PCIlE_AP_D2R PI _P 34 76
F— TRUE PClE AP_R2D N 34 76
= me PCE AP RD P w78
PCl E CLK100M AP_CONN N 4, 7
D TRUE PCl E CLK1I00M AP_CONN P 4, 4
[t TRUE PCl E WAKE L 12 34 36 76
fa— TRUE PP3V3 S3R4 BT F 34
= TRUE PP3V3 W .AN 34 a2
[ TRUE USB_BT_CONN_N 34 75
[ TrRUE _USB BT CONN P 34 75
[ TrRUE WFI_EVENT_L 34 a1 42
—IRE G\D 4X
J4002 - Canera
[ TRUE M Pl CLK CONN N 37 79
[ TRUE M Pl _CLK CONN_P 37 79
CAM SENSOR WAKE L_CONN o,
[ TRUE M Pl _DATA CONN N 37 79
= TRUE M Pl _DATA CONN P a7 79
o IRE SMBUS SMC 0 SO _SDA 5444800
= TRUE___SMBUS_SMC 0_SO_SCL a7 41 44 a8 80
= TrRUE__ 1 2C CAM SCK a6 a7
D TRUE 1 2C CAM SDA 36 a7
- TRUE PP5V_S3RS0_ALSCAM F a7
—IRE GN\ND
J9500 - rio coax
[ TRUE HDM CLK N 5 68 70 74
D TRUE HODM CLK P 5 68 70 74
[ TrRUE  HDM _DATA_N<O> 68 70 74
fa— TRUE HDM _DATA N<1> 68 70 74
F— TRUE HDM _DATA N<2> 68 70 74
D TrRUE  HDM _DATA P<0> 68 70 74
D TRUE HDOM _DATA P<1> 68 70 74
D TRUE HDM _DATA P<2> 68 70 74
[ TR USB3_SD D2R N 13 20 68 76
[ True  USB3_SD D2R P 13 20 68 76
D TrRUE USB3_SD R2D C N 13 20 68 76
[ TrRUE USB3_SD R2D C P 13 20 68 76
[ TrUE USB3_EXTB_D2R N 13 68 75
[ TrUE _USB3_EXTB_D2R P 13 68 75
D TRUE USB3_EXTB_R2D N 68 75
[ TRUE USB3_EXTB_R2D P 68 75
D TrRUE _USB_EXTB N 13 68 75
[ TrRUE__USB EXTB P 13 68 75
—IRE GN\D 19X
J9510 - rio flex
TrRUE SD PWR EN 13 18 o8
= PP1V5R1 RI 68
D TRUE HDOM _DDC CLK 12 68 70
D TRUE HDM DDC DATA 12 68 70
[t TRUE HOM _HPD L
fa— TRUE  SMBUS_PCH CLK 13 18 22 44 63 68 76
= TrRUE  SMBUS_PCH DATA 13 18 22 44 63 68 76
[ TRUE PM SLP_S3_BUF L 5165 66 68
fa TRUE PM SLP_S4 L 12 21 34 38 41 66 68
[ TrRUE  PP3V3_S3
[ — 1rE PP3V3 S4 83N
F TRUE PP5V _S4
o TRUE Rl O SDCONN_STATE_CHANGE_L 2068
TrE_ USB EXTB_OC L 10 60
D_L TrRUE  GND 10X
J5150 - hall effect
[ TRUE PP3V42_ G3H 19 35
> tE SMCLIDR -
—IRE GN\ND
J6050 - left fan
> e FANLT PWM w0
> e FAN LT TACH w0
s TRUE PP5V_SO
—IRE GN\ND
J6060 - right fan
> e FAN RT PWM w0
f— TRUE FAN RT TACH a9
[ TRUE  PP5V_SO
—IRE GN\D

3X13 20 21 22 44 46 47 65 68
89 71

5Xa38 51 61 65 66 67 68 69

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

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

39 42 43 46 47 65 66 68

38 39 41 42 43 44 50 56
89 71

Func TEST J6100 -

Functi onal

Ipc + s
LPCPLUS GPI% P

Test

50 58 59 62 63 65

43 46 47 65 66 68

71

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

TRUE 14 50
= LPCPLUS RESET L a0 a0 10
= TrRUE LPC AD<0O> 13 a1 50 76
= TRUE LPC AD<1> 13 41 50 76
= TRUE LPC AD<2> 13 41 50 76
s TRUE LPC AD<3> 13 41 50 76
LPC CLK33M LPCPLUS . s 7
o TRUE__LPC FRAME L 13 41 50 76
= TRUE__LPC PVWRDWN L 12 20 a1 50
= TrRUE__LPC SERI RQ 13 41 50
s TRUE PM CLKRUN L 12 41 50
e PPSV. S0 wRn
F TRUE SMC RESET L 41 42 50
OD—IREe SMCROVBOOT s
TRUE  SMC RX L 41 42 50
g TRUE  SMC TCK a1 a2 50
[ TrRUE  SMC TDI a1 42 50
f— TRUE  SMC TDO a1 42 50
= TRUE  SMC TMB a1 42 s0
fa— TRUE SMC TX L a1 42 50
- TrRUE  SPI ROM USE M.B 14 50
" TRUE SPI _ALT_CLK 50
[ TRUE SPI _ALT_CS L 50
fa— TrUE SPI_ALT_M SO s0
s TrRUE  SPI_ALT_MOSI s0
= TRUE___ TP _SMC MD1 s0
= TRUE TP SMC TRST L s0
TrRUE  GND 2X
J4800 - ipd flex
[ TRUE 22 CS L E
s TRUE Z2_NMOSI E
= TRUE __Z2_M SO a0
= TRUE Z2_SCLK 30
[ TRUE Z2_HOST | NTN 20
= TRUE Z2_CLKIN E
- TrRUE Z2_KEY_ACT_L a9
= TrRUEPSOC F CS L a0
[ TRUE PICKB L L
= TRUE PSOC _MOSI -
= TrRuE PSCC M SO -
F TRUE  PSOC SCLK a0
SMBUS _SMC 2_S3_SCL 39 41 44 50
SMBUS_SMC 2 S3_SDA 5 41 44 80
= TRUE  SMC LID 39 a1 42 43
f— TRUE SMC T101_COM 1
o TRUE__PP3V3_$4 29 33 39 42
= TRUE  PP5V_S5 39 61 65 69
—IRE GN\D 2X
J4813 - keyboard
[ TRUE___PP3V3_S$4
> IrE PP3V42 G3H saan
" TrUE W5 CONTROL_KBD 39
[ TRUE WS KBD1 30
[ TrRUE W5 KBD10 a9
= TRUE WS KBD11 .
f— TRUE WS KBD12 30
[ TRUE W5 _KBD13 20
f— TRUE WS KBD14 30
f— TrRUE WS KBD15_CAP 30
= TrRUE WS KBD16__NUM 30
fa— TRUE WS KBD17 30
[ TRUE W5 KBD18 20
= TRUE W5 KBD19 a0
[ TrUE W5 _KBD2 ol
[ TRUE WS KBD20 ol
= TrRUE W5 _KBD21 a0
f— TRUE WS KBD22 30
[ TRUE W5 _KBD23 20
- TrRUE W5 KBD3 20
f— TRUE W5 KBD4 a9
= TrRUE W5 KBD5 20
[ TrRUE W5 KBD6 20
[ TrRUE W5 KBD7 a9
[ TrRUE W5 KBD8 20
[ TrRUE W5 _KBD9 20
[ TrRuE W5 _KBD ONOFF L 20
LEFT Tl KBD_ 3
[ TruE WS LEFT SHIFT KBD
—IRE GN\D 2X
J4915 - kbd bklt
o TRUE KBDBKLT RETURN1L 2Xa40 63
fa— TRUE KBDBKLT RETURN2 2Xa40 63
> _1me PPVOUT SO _KBDBKLT .0
= TRUE GN\D ax

41 42 43 44 50 56

Poi nt s

J6701 - audio flex
FUNCLIEST AUD HP PORT L s s
= IRUE AUD_HP_PORT R 51 55
= IRUE AUD_SPDI F_OUT JACK
= IRUE AUD Tl PDET | NV
= IRUE AUD _TYPEDET 51 55
> TRUE AUD CONN M C XW. 4X
= IRE CHHS MC
e PP3V3 SO Biffllinnes
= IRUE AUD_CONN_SLEEVE XW 4Xsa s5
= IRE US HS M C
r IRUE GN\D 2X GND
J6601 - mc
(1,3 IRE DM C CLK3 52 55
== __PPOV3 S0~ Bkl Einaan
= - o
% IRE DM C SDA3 52 55
o IRUE GN\D
J6602 - L speaker
= IRUE SPKRCONN L_1 D 52 55
(o 3 IRUE SPKRCONN L _OUT N 53 55 81
= IRUE SPKRCONN L _OQUT P 53 55 81
Rl PKRCONN_SL_QOL N 53 55 81
(i3 IRUE SPKRCONN SL_QUT P 53 55 81
o IRUE GN\D
J6603 - R speaker
=> IRUE SPKRCONN R 1 D 52 55
= IRUE SPKRCONN R OUT N 53 55 81
= IRUE SPKRCONN R OQUT P 53 55 81
> IRUE SPKRCONN SR OUT N 53 55 81
= IRUE SPKRCONN SR QUT P 53 55 81
o IRUE GN\D
J7000 - DC PWR
ADAPTER_SENSE L.
= _TmE PP20V_DC N FUSE 20
TRUE  GND 2X

J7050 - battery
PPVBAT_G3H N

TRUE s6
D_L TrRUE  GND 8X
J8300 - eDP

o TruE  DP I NT_AUX N o7 74
= TR DP I NT_AUX P o7 74
= TRUE DP_I NT_M._N<O> 67 74
[ TrRUE _DP I NT_M._N<1> 67 74
[ TrRUE _DP I NT_M._N<2> 67 74
= TRUE DP_I NT_M._N<3> 67 74
= TR DP INT M. P<0> o7 74
F— TruE  DP INT M. P<l> o7 74
F— TrUE  DP INT_M._P<2> o7 74
= TrUE  DP INT_M._P<3> o7 74
f— TrRUE  LCD FSS 63 67
[ True  LCD HPD CONN .

! True  LED RETURN 1 63 67
Do—®e LEDRETURN 2 = o«
] True  LED RETURN 3 63 67
i TR LED RETURN 4 63 67
= TRUE LED RETURN 5 63 67
= _tme LED RETURN 6 o o7
= __tmE PP5VR3V3 SWLCD 3xer

PPVOUT_SO0_LCDBKLT

TrRUE  GND

63 67

16X

|

Power Rails

PM SLP_S3_L

12 21 41 66

21 27 60 69

65 66 67 69 71 81

7
17 13 13 1a 15 17 19 20 29 33
35 44 45 46 47 48 49 51 52 55

13 20 21 22 44 46 47 65 68 69

12 14 15 17 18 19 21 31 32 34
81 64 65 86 69 70 81

a1 a2

19 35 3 41 42 43 44 50 56

8
57 86 69
18 19 37

9
1
9 50 58 59 62 63 65

86 89 70 71
21 37 60 65 66 69

39 61 65 69 71

30 45 56 57 63 69

56 57 69

68 10 46 59 69

60 69

35 46 69

TRUE
g TrRUE__PPVTT_SO_DDR

= TrRUE  PP3V3_S0

= TrRUE_PP3V3 S3

= TrRUE___PP3V3 S5

= TrRUE PP3V3_S5_AVREF SMC
[ TrRUE PP3V42 G3H

= TRUE___PP5V_SO

= TRUE___PP5V_S3

= TRUE___PP5V_S5

s TRUE _PPBUS G3H

= TrRUE__ PPDCI N G3H

=t TrRUE__PPVCC SO CPU

= TrRUE  PPVTTDDR _S3

= TrRUE  PP3V3_S0SW SSD

e TrRUE___PP1V5_S0

= TRUE__ PP1V35_S3

13 12 13 15 17 19 52 64 66 68

21 22 46 60 65 69

FUNC_TEST XDD

= TRE XDP_CPU TCK 6 18 74

> IRUE XDP_PCH TCK 11 18

> IRUE XDP_CPU TDI 618 74

= IRUE XDP_CPU_TDO 618 74

= TRUE XDP_CPUPCH TRST L 618 74

= TRUE XDP_CPU _TNVS 6 18 74

= IRUE XDP_PCH TVS 11 18

= IRUE XDP_PCH TDI 11 18

IRUE XDP_PCH TDO 11 18

= TRUE XDP_CPU PREQ L 618 74

= IRUE XDP_CPU PRDY L 618 74

= IRUE PM RSMRST L 12 66 76

> IRUE PM PCH PWROK 12 19 76

= IRUE PM SYSRST L 12 19 41 76

= IRUE CPU_CFG<3> 6 18 74

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

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

> IRLE SMC _ONOFF L 39 41 42
= IRUE PM _DSW PWRGD 12 41 76
> IRE ALL_SYS PWRGD 18 19 41 58 66
> TRUE PM PCH SYS PWROK 12 18 19 41 76
> IRUE PLT RESET L 12 18 20 21
= IRUE EDP_| G PANEL PWR 12 67 70
> IRUE EDP_| G BKL ON 12 63 70
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8 7 6 5 4 3 2 1
PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD- PROBES FOR TBT
7213 B. PARE_D2RN — B. PARE_D2RN 172 72 2s NG TBT_XTAL250QUT — TRUE TRUE NC _TBT_XTAL250UT 28 72
72 1a _NC _USB3_SPARE_D2RP — _IRE TRUE  NC USB3_SPARE_D2RP 17 -
2213 _NC_USB3_SPARE R2D CN — IRUE TRUE NC USB3_SPARE_R2D_CN 13 72
2 NCUSB3 SPARE RRD CP — tmE  Tee  NC USB3 SPARE RRD CP u» e BT AFZD.C Pel> ‘IDsv BEAD- PROBE BPA535 o XNET_CONNECTI ON=TRUE
s 72 1 _NC_USB3 EXTC D2RN — tme  tme  NC USB3 EXTC D2RN - e PR Nl *Csm BEAD- PROBE BPAS53 1 No_XNET_CONNECTI ON=TRUE
7572 15 _NC_USB3 EXTC D2RP — _TRUE TRUE NC USB3 EXTC D2RP 137275 TP _DP TBTSRC M. CP<3..0> — TRUE TRUE NC DP TBTSRC ML CP<3..0> 2 ez lapsw BEAD- PROBE BPA532 NO_XNET_CONNECTI ON=TRUE
s 72 15 _NC_USB3_EXTC R2D_CN — _IRUE TRUE NC USB3_EXTC R2D CN 1372 75 TP_DP_TBTSRC M._CN<3..0> — 1RUE TRUE NC DP_TBTSRC M._CN<3. . 0> 2
s 72 15 _NC_USB3_EXTC R2D _CP — _TRUE TRUE NC USB3_EXTC R2D CP w25 29 NC _DP_TBTSRC AUXCH CP — TRUE TIRUE NC DP_TBTSRC AUXCH CP 28 72
75 72 15 _NC_USB3_EXTD D2RN — _TRUE TRUE NC USB3_EXTD_D2RN 1372 78 ;; NC DP_TBTSRC AUXCH CN — TRUE TIRUE NC DP_TBTSRC AUXCH CN 28 72
75 72 1 _NC_USB3_EXTD_D2RP — TRUE TRE  NC USB3_EXTD D2RP w2 -
s 7215 NC_USB3_EXTD R2D_CN — _TRUE TRUE NC USB3_EXTD_R2D CN 1372 75
s NC USB3 EXTD RRD CP  — tree  TRE  NC USB3 EXTD RRD CP 157+
» _NC PCl E ENET D2RN — TRUE TRUE NC PClI E ENET D2RN -
» _NC PCl E ENET D2RP — _IRUE TRUE NC PClI E ENET D2RP -
» _NC PCIE ENET_R2D CN — _IRUE TRUE NC PClI E ENET_R2D CN 72
» _NC PCIE ENET_R2D CP — _TRUE TRUE NC PCl E ENET_R2D CP 72
- 212 _NC DP_I G D_AUXCHN — TRUE TRUE NC DP_1 G D_AUXCHN 12 72
21 NC DP 1 G D AUXCHP — IRUE TRUE NC DP_| G D _AUXCHP 12 72
s 72 11 _NC_SATA A _D2RN — TRUE TRUE NC SATA A D2RN 172 75
s 7211 _NC_SATA A D2RP — _TRUE TRUE NC SATA A D2RP 122 NC PCIE _CLKI100M GPUN — TRUE TIRUE NC PCl E_CLK100M GPUN 17
7572 1 _NC_SATA_A_R2D CN — TRE TRE  NC SATA A_R2D CN 172 721 _NC PCI E_CLK100M GPUP — TRE mE _ NC_PCIE_CLK100M GPUP 7
s 72 NC SATA A R2D CP — _IRUE TRUE NC SATA A R2D CP 52 2u NC PCIE CLK100M PE5SN — TRUE TRUE NC PCl E CLK100M PE5SN 172
57211 _NC _SATA B _D2RN — _TRUE TRUE NC SATA B D2RN 2u NC PCIE CLK100M PESP — TRUE TRUE NC PCl E CLK100M PE5P 172
5721 _NC SATA B D2RP — _IRUE TRUE NC SATA B D2RP 52 2u NC PCIE CLK1I00M ENETSDN = NC PCI E CLK100M ENETSDN 4, »»
5721 _NC SATA B R2D CN — _TRUE TRUE NC SATA B R2D CN 2 NC PCIE CLK100M ENETSDP pu— NC PClI E CLK100M ENETSDP 4, »»
721 _NC SATA B R2D CP — TRUE TRUE NC SATA B R2D CP 422 NC PCIE CLK100M ENETN — TRUE TRUE NC PCl E CLK100M ENETN 172
-1 _NC _SATA ODD D2RN — _IRUE TRUE NC SATA _ODD D2RN 2 2u NC PCIE CLKI00OM ENETP — IRUE TRUE NC PCl E_CLK100M ENETP 172
211 _NC SATA ODD D2RP — _TRUE IRUE NC SATA ODD D2RP 172z NC PCIE CLK100M PEGBN — TRUE TRUE NC PCl E_CLK100M PEGBN 17
=1 _NC_SATA_ODD_R2D_CN — TRUE IRUE NC_SATA_ODD_R2D_CN 1n2 2 NC PCIE_CLKI00M PEGBP — IRUE TRUE NC PCl E_CLK100M PEGBP 17
211 NC SATA ODD R2D_CP — _TRUE TRUE NC _SATA ODD R2D CP 1n2u NC PCIE CLKI00M SV — TRUE TRUE NC PCI E CLK100M SWWN 172
211 _NC_SATA D _D2RN — _TRUE TRUE NC SATA D D2RN 12 NC PCIE _CLKI00OM SWP — TRUE TRUE NC PCl E_CLK100M SWP 172
o % g‘gﬁ B %SPCN =05 g % g‘gﬁ B %SPCN # 7 NG PCH GPI 064 _CLKOUTELEXO — TRUE TR NC PCH GPl 064 CLKOUTFLEXO 1 7
" NC SATA D R2D CP = e . NG SATA D R2D CP Pru NC PCH GPI 065 CLKOUTFLEX1 — NC PCH GPI O65_CLKOUTFLEX1 1 72
" NG SATA F D2RN = nE ThE NG SATA F D2RN : 72 2 NC PCH GPI 066_CLKOUTFLEX2 — NC PCH GPI 066_CLKOUTELEX2 1 7
T "NC_SATA F D2RP = e . NG SATA F D2RP ema NC PCH GPlI 067 CLKOUTFLEX3 — NC PCH GPl 067_CLKOUTFLEX3 11 7
21 _NC SATA F R2D CN — TRUE TRUE NC SATA F_R2D CN 108
21 _NC SATA F R2D CP — _IRUE TIRUE NC SATA F_R2D CP 17
e % £g %gg =-IRE IRUE NG USE EXTCN e s _INC _USB_4N — TRUE TRUE NC _USB_4N 13 72
75 72 13 —_ TRUE TRUE NC USB_EXTCP 1372 75 NC_USB 4P — NC_USB 4P
771 _NC_USB_SDN = RE TRE _ NC USB_SDN i =TRE TRUE v
s 72 12 _NC_USB_SDP — IRUE TRUE NC USB_SDP 1372 78
213 _NC_USB_ W ANN — _IRUE TRUE NC _USB_W.ANN a2
213 _NC_USB W ANP — _IRUE TRUE NC _USB_W.ANP .
75 72 13 NC_USB_6N — _IRUE TRUE NC USB_ 6N 1372 75
s 72 13 _NC_USB_6P — TRUE TIRUE NC USB_6P 1372 75
75 72 13 _NC_USB_7N — _IRUE IRUE NC USB_ 7N 1372 75
s 72 13 _NC_USB_7P — _TRUE IRUE NC USB 7P 1372 75
s 72 13 _NC_USB_EXTDN — TRUE IRUE NC USB EXTDN 137275
s 72 13 _NC_USB_EXTDP — _IRUE IRUE NC USB_EXTDP 1372 75
213 _NC _USB PSOCN — _TRUE TRUE NC USB PSOCN 1372
2 1 _NC_USB_PSOCP — _IRUE TRUE NC_USB_PSOCP 13 72
7572 13 _NC_USB_| RN — _IRUE TIRUE NC USB | RN 1372 75
7572 13 _NC _USB_| RP — _TRUE TIRUE NC USB | RP 1372 75
747211 _NC | TPXDP_CLK100MN — TRUE TRUE NC | TPXDP_CLK100M\ 1172 74
47211 _NC | TPXDP CLK100MP — IRUE TRUE NC | TPXDP CLK100MP 1172 74
21 NC PCl PME L — TRUE TRUE NC PCl PME L 27
21 NC PCl CLK33M OUT2 — TRUE IRUE NC PCI CLK33M OUT2 N A
21 NC PCl _CLK33M OUT3 — TRUE TRUE NC PCl _CLK33M OUT3 ull
2211 _NC_HDA_SDI N1 — IRUE TRUE NC HDA_SDI N1 e O—IRE PCl E_TBT _R2D P<3..0> E-
21 _NC_HDA_SDI N2 — TRUE TRUE NC_HDA_SDI N2 172 O—IRE PCl E_TBT_R2D_N<3.. 0> 28 74
22 11 _NC_HDA_SDI N3 — IRUE TRUE NC HDA_SDI N3 172 TRUE PCl E _TBT D2R C P<3..0> 25 8
21 NC LPC DREQO L — _IRUE TRUE NC LPC DRECQO L 13 72 g TRUE PClE TBT_D2R C N<3..0> 28 74
2213 _NC CLINK CLK — IRUE TRUE NC CLINK CLK 13 72
213 _NC CLI NK DATA — IRUE TRUE NC CLI NK _DATA 13 72
212 NC CLINK RESET L — IRUE TRUE NC CLI NK RESET L o > IRE DM _S2N P<3..1> 12 74
= > IRE DM _S2N _N<3..1> 512 74
>—IRE DM _N2S P<3..1> T
> IRE DM N2S N<3..1> s 12 74
SYNC MASTER=J15 M.B SYNC DATE=10/31/ 201
e
5 NC_USB_SMCP — TrE _ TRE __NC USB SMCP - NC & No Test
5 2 _NC_USB_SMCN — IRUE TRUE NC USB_SMCN — D Er\ ez
d} Appl e I nc. =SCH_NUMP
- _NC SMC | NTERFACE 2 — TRE TRE NC SMC | NTERFACE 2 7 S <E4LABEL>
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J15 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS AN | OEREFER
TOP, 1 SL2, 1 SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA, P65BGA M 16.2
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 W 0 MW 0 W
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT =DEFAULT
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP . - BGA PO72_SPACE
50_OHM_SE TOP, BOTTOM Y 0.095 wW 0.095 wW . F et e
50_OHM_SE * Y 0.066 WM 0.066 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
45_OHM SE ToP, BOTTOM y 0.116 WM 0.116 WM SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT
45_OHM_SE * Y 0.083 W 0.083 W =STANDARD =STANDARD =STANDARD DEFAULT . 0.1 w ?
STANDARD * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP BGA_P1MM * 0.1 MM ?
40_OHM_SE TOP, BOTTOM Y 0.145 W 0.095 W BGA_P2MWM * 0.2 MM ?
40_OHM_SE * Y 0.102 mw™m 0.090 MM =STANDARD =STANDARD =STANDARD P072_SPACE * 0.071 MM ?
PO75_SPACE * 0.075 W ?
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM_SE TOP, BOTTOM Y 0.165 W 0.095 wW
37_OHM_SE * Y 0.118 W 0.090 wW =STANDARD =STANDARD =STANDARD St ac kup_ mf | ned SpaCI ng RUI es
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP Note: Quter dielectric is 0.058 mm nominal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 W 0.095 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM_SE * Y 0.186 MM 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEE| GHT
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG | 0.1 MM ?
72_OHM DI FF  |is3 1sta 1ste 1sL10] Y 0.105 mw™m 0.105 mwm 0.120 mv 0.120 mv
72_OHM DI FF I'SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT
72_OHM DI FF TOP, BOTTOM Y 0. 146 WM 0. 146 WM 0.120 wW 0.120 wW 1x_DI ELECTRI C TOP BOTTOM 0.058 MM ?
1x_DI ELECTRI Ci|sL3 IsL4 1SL9 1SL| 0.053 MV ?
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 1X_DI ELECTRI G| 15 10 17 120 1 0. 101 WM >
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [is3 isua 1st9 1stio Y 0.092 MM 0.092 MM 0.120 mv 0.120 MV
80_OHM DI FF ISL2,1SL11 Y 0.092 W 0.092 WM 0.120 wW 0.120 wW PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.155 mm 0.155 mm P65_BGA * Y 0. 071w 0. 071w 0.075MM 0.126MV
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYSI CAL_TYPE | AREATYPE | PHYSI CAL_RULE_SET
85_OHM DI FF  |ista 1sts 150 1500 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes B
85_OHM DI FF ISL2,1SL11 Y 0.080 MM 0.080 WM 0.120 mv 0.120 mv
85_OHM DI FF TOP, BOTTOM Y 0.105 wW 0.105 wW 0.125 mm 0.125 mm
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [ists 1w 1509 15u10 Y 0.078 W 0.078 WM 0.200 WM 0.200 MM
90_OHM DI FF ISL2,1SL11 Y 0.078 WM 0.078 W 0.200 mv 0.200 mv
90_OHM DI FF TOP, BOTTOM Y 0.101 MM 0.101 mwM 0.180 mv 0.180 mv
PHYSI CAL_RULE_SET LAYER AFONRTE | M NUMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

SYNC MASTER=SI DLE J45 SYNC
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP H
CPU Net Properties DP AUX NET PROPERTI ES
CPU 508 * =50 OHM SE =50 OHM SE =50 OHM SE =50 OHM SE =STANDARD =STANDARD NET TVPE S
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD — - ELECTRI CAL CONSTRAI NT SET]| PHYSI CAL SPACI NG
" - - - DM _s2N CPU 85D DM _S2N DM _S2N P<3: 0> 51272
CPU 27P4S =27P4 OHM SE =27P4 OHM SE =27P4 OHM SE =27P4 OHM SE 7 ML 7ML DM 7§7N CPlLHED DM 7§7N w SZN ’\K3 0> s 1272
* = = = = = = N2S P<3: 0>
cPU 85D 85 OHM DI FF 85 OHM DI FF 85 OHM DI FF 85 OHM DI FF 85 OHM DI FF 85 OHM DI FF oM s CPU 85D DM _N2S DM S 3_0 51272 e CP_LNT_L G M. R o DP_INT_M._C P<3..05 s e 10
- - v - - - - - - — - oM _Nes CPy 85D DM _N2S DM _N2S N<3: 0> 51272 ED— =" =" = DP I NT M. C N<3..0>
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. EDl_ | NT D INLIGM DP_85D DI SPL AYPORT - 567 70
CO—EDL_INT CPU_50S CPU_AGTI s 12 b 850 DLSPLAY, DP | NT M. _P<3..0>
O—EDL_CSYNC CPU 50S CPU_AGTI FDI__CSYNC s 12 = = O DF INT M. N3 0> o7 774
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT e r)FLRRr) DI SPLAYPORT P 67 71 74 D
DM _aK CPU 85D CLK DM DM _CLK100M CPU P 611 e DL SpLAY DP INT M. E P<3.. 0> o
CPU AGTL * =STANDARD 2 CPU AGTL ToP BOTTOM =2x DI ELECTRI C 2 oM _ak CPU 85D LK DM DM _CLK100M CPU N 611 = = - =
— DP_85D DisPLAYPORT | DP I NT_M._F N<3..0> o
. " L N o " o N CO—CRULAKIZE Pl CPU 85D K POE CPU CLK135M DPLLREF_N &, = e D spLaveerr | DP_LNT_M__P<3.. 0>
U sm sM b 0 457 MM CO—CRU KIS PlL cPU 85D ClK POLE CPU CLK135M DPLLREF_P ., = g, DL SpLaY DP INT M. N<3‘ - 0> 67 71 74
cPU cow * 20 ML 2 CPU VREF * 12 ML B [ED>—CRU_CLKI3S Pl CPU 85D ClK POE CPU CLK135M DPLLSS N 4, = = CE — 67 774
" - > CO—CRULOKIZE Pl CPU 85D COKPOE CPU CLK135M DPLLSS P ¢ .,
PuiTP 2 1 SPAane ED—CRUEDP cove CPU 27PAS CPU_COVP CPU_EDP_ RCOWVP s DP_INT | G AUX DP_85D DisplAYPORT | DP_| NT_AUXCH C P 5 67 70
CPU VCCSENSE * 25 ML ? D —CRUPEG cov CPU 27PAS CPU_COVP CPU PEG RCOWVP s Z>—DE_LNL_L G AUX DP_85D pispLayport | DP I NT _AUXCH C N s 67 70
X X A K N DR GG CPU_45S CPU | TP CPU CFG<19. . 0> - [D—DE_LNT_1 G AUX DP 85D pisplAaYPorT | DP I NT AUX P 67 7
Most CPU signals with inpedance requirenents are 50-ohm singl e-ended. = N = I')P7I r\rr7| (jAUX r)PiﬂRr) D SPLAY DP | NT AUX N
5 PORT 67 71
Sone signals require 27.4-ohm singl e-ended i npedance. D = = - =
SOURCE: | VB PLATFORM DG , Tabl es 205-207 CO—XDP_OK PCH K POE 8D| QK PAE NC | TPXDP_CLK100MP 17
H O—XDB_QK PCH K PCOE 85D| QK PAE NC | TPXDP_CLK100M\ 7
Spaci ng Rul e Sets S e iass e | XOP_CPU TDI S |
CO—XDE_TDO CPU 45S CPU L TP XDP_CPU_TDO 61871
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT Xl_PiTNB Pl LAEQ Pl LiTP Xu:, G:,U TNB o187
DM _2SAVE * =3X_DI ELECTRI C ? DM _2SAVE TOP, BOTTOM| =4X_DI ELECTRI C ? O—XDE_IX CPU 455 cPy I TP XDP_CPU TCK R
DM _TXRX * =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C ? —TBSL CRUL45S CRULTE XLB_CRUPCH TRST L e
- = ’ = : inhide : [ CPU 455 CPU I TP XDP_BPM L<3. . 0> o 1
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? [— CPU_45S CcPy | TP XDP_BPM L<7..4> 6 18
DM CLK2S2N * =3X_DI ELECTRI C ? DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? =t CPUL45S CRULTE ZE_DBRESEL L e
= _ ’ = i —XDE_PROY_| CPU 455 cPy | TP XDP_CPU PRDY_ L 518 71
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER | TOP, BOTTOM| =4X_DI ELECTRI C ? D —XDE_PREQ | CcPU 455 cPy I TP XDP_CPU PREQ L 61871
O CRU CATERR | CPU 455 CPU_AGTL CPU CATERR L s a1
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET O—CRU BECl CPU 455 CPU VID CPU_PECI 6 14 42
" O CPU_PROCHAT_| CcPU 455 CPU_AGTI CPU PROCHOT L 6 a1 42 58
DM _* =SAME DM _2SAMVE = = = = C
DM _N2S DM _S2N * DM _TXRX CPU_PWR CPU 455 CPU_AGTL CPU_PWRGD 6 1418 DP DM ROPERT
" CO—PMIHRMIRIP | CPU_45S CPU _8M 1 PM THRMIRI P_L 6 14 42 I H NET P! ERTI ES
DM _S2n DM _h2s DM _TXRX L 5 P45 CPU_AGTI PM_VEM_PWRGD RET VP
= = = A 6 12 21
CLK_DM DM _N2S * DM CLK2N2S CO—BMSsYNC CPU 455 CPU_AGITL PM_SYNC 6 12 ELECTRI GAL CONSTRAI NT SET PHYS! oA SPACI NG
Y oM S2N " oV QLI2S2N )_SM RCOVP. CPU 27PAS CPU_CONP CPU_SM RCOWP<2. . 0> s [Z>—HDM_DATA DP_85D DisplAyPorT | HDM _ DATA _P<2. . 0> 68 70 71
= = o—euviD CPU 455 CPU VID CPU VI DSsoUT k. g [ HDM_DATA DP_85D DisPLAYPORT | HDM — DATA N<2.. 0> 68 70 71
CLK_DM * * DM CLK2OTHER ODo—euvD CPU_45S CPU_VID CPU_VI DSCLK o 58 CD—HM _aK DP_85D HDM _ Gl K HDM _CLK_P 568 70 71
PEG - SSD & TBT Do>—euvin CcPU 455 CPU VID CPU VI DALERT L s o8 CD—tDM _aK DP_85D HDM_ QL K HDM CLK N v 65 70 71
[CO—CRUL VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P A
Fopll N/SENSE N > De I MO DP_85D pisPlAYPORT | DP TBTSNKO ML C P<3..0> sz 170
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ i MUM LI NE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O CPU_VCCSENSE CPU 27PAS cpy veesense | CPU VOCSENSE N o —— =
ON LAYER? DP_TBT MO DP_85D pispLAaYPoRT | DP. TBTSNKO_M._C N<3..0> 52 70
D CRUMEM VREE CPU_VREE CPU_DI MVA VREFDQ 722 = —1B1 = DP TBTSNKO M. P<3. . 0>
PEG 80D * 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF DI 'V’\B VREFm E r)FLRRr) DI SPLAYPORT - 28
D CRULNEM VREE N —— ERy T DE_8sD DL spLaYPcRT | DP_TBTSNKO_M._N<3.. 0> =
[ED—CBU MEM VREE MVEM PVR PPOV7 M _VREF A 22 23 24 70 77 = = =
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT == = DB IBL M1 DP_85D DisPLAYPORT | DP_TBTSNK1 M. C P<3..0> 525 70 [
—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 22 25 26 70 pp—— b 85D o [ DP TBTSNKL M. C N3, . 0>
LIVEM | L SPL AYPORT S| M._C 3.. s 28 70
PEG 2SAMVE * =3X DI ELECTRI C 2 PEG 2SAME TCP BOTTOM =4X DI ELECTRI C 2 D—CBLLMEM VREE MEM PWR PPOV75_S3_MEM VREFCA A 22 23 24 70 77 == =
CPU_NEM VREE P PPOV75_S3_MEM VREFCA B = De_£5D oiseLavecer | DP_TBTSNKL M._P<3. . 0> .
22 25 26 70
PEG TXRX * =6X DI ELECTRI C ? PEG TXRX TOP BOTTOM =10X DI ELECTRI C ? E - - - m r)FLRRr) DI SPLAYPORT u:’ TBTSNKJ- 'VL ’\Ka O> 28
PEG 20THER * =4X DI ELECTRI C ? PEG 20THER TGP BOTTOM =6X DI ELECTRI C ? [Z>—IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH P
> IBISNKO_AUXCH DP_85D DP_TBTSNKO_AUXCH N
PEG 2CLK * =7X DI ELECTRI C ? PEG 2CLK TOP BOTTOM =10X DI ELECTRI C ? - I')Piﬂﬁl') u:, TBTSNKO AL))(O“' C P 12 28 70
= DP:RRD DP_TBTSNKO AUXCH C N 2270
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [ —IBISNKI_AUXCH DP_85D DP_TBTSNK1 AUXCH P .,
PEG * =SAMVE * PEG_2SAMVE 25— IBISNKI_AUXCH DP_85D DP_TBTSNK1 AUXCH N .,
= _ — = DP_85D DP_TBTSNK1_AUXCH C P 12270
PEG_R2D PEG_D2R * PEG_TXRX = DP_85D DP_TBTSNK1_AUXCH C N 12270
PEG_* * * PEG _20THER
PEG_* CLK_* * PEG 2CLK
DI G TAL VI DEO SI GNAL CONSTRAI NTS
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP 85D * =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI GHT
DP 2SAME * =3x DI ELECTRI C ? DP 2SAME TOP BOTTOM =4x DI ELECTRI C ?
DP 20THER * =4x DI ELECTRI C ? DP 20THER TOP BOTTOM =6x DI ELECTRI C ?
HDM CLK 2CLK * =7x DI ELECTRI C ? HDM CLK 2CLK TOP BOTTOM =10x DI ELECTRI C ?
HDM CLK 2DP * =4x DI ELECTRI C ? HDM CLK 2DP TOP BOTTOM =6x DI ELECTRI C ?
HDM CLK 20THER * =7x DI ELECTRI C ? HDM CLK 20THER TOP BOTTOM =10x DI ELECTRI C ?
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
DI SPLAYPORT =SAMVE * DP_2SAME
DI SPLAYPORT * * DP_20THER [ —BEG 2R TAT CPU 85D PEG 2R PCILE TBT D2R P<3..0> .1
HI K K * N H K 2CLK PEG PR TBT CcPU 85D PEG 2R PClE TBT D2R N<3..0> 541
oM - CLK_ DM CLk 2cL > cPU_8sD PEG 2R PCl E_TBT_D2R C P<3..0> =
HDM _CLK DI SPLAYPORT * HDM CLK_2DP = CPU 85D PEG 2R PG E TBT _D2R C N<3..0> 2 —
PEG R2D TBT CcPU 85D PEG R2D PCE TBT _R2D P<3..0> . NG MASTER=SI DLE J4° SYNC DATE=12/10/ 201
HDM _CLK * * HDM CLK_2OTHER S == = = TTLE .
- — [»—PBEG R2D TET CPU 85D PEG R2D PCIE TBT_R2D N<3..0> CPU COnSt r ai nt s
[ CPU_85D PEG R2D PCIE TBT _R2D C P<3..0> sz
0> Py anem e siEE
[RES CPU 85D PEG R2D PCIE TBT R2D C N<3..0> s2s 170 p| e I nc CH_ NUM>
Di splayPort/TMDS intra pair natching should be 0 127nm Inter pair matching should be within 2 54cm Max Length 241 3nm ° V ON
DisplayPort AUX CH intra pair matching should be 0 127mm  Max |ength 330 2mm S <E4LABEL>
SOURCE Cal pella SFF DG Rev 1 5 (407364) and Fanily GPU DG 04202 001 v04 NOTI CE OF PROPRI ETARY PROPERTY:
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES 13 | NCHES Eg&k;\l&?}'\R\(MTLU\I ggT\f&AIC;;lERPEEEEI Rlc! S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 118
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SATA 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SATA 37SE * 37 OHM SE =37 OHM SE =37 OHM SE =37 OHM SE =37 OHM SE
SATA 45SE * 45 OHV SE =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
SATA 2SAMVE * =3X DI ELECTRI C ? SATA 2SAMVE TOP BOTTOM =4x DI ELECTRI C ?
SATA TXRX * =6X DI ELECTRI C ? SATA TXRX TOP BOTTOM =10X DI ELECTRI C ?
SATA 20THER * =4X DI ELECTRI C ? SATA 20THER TOP BOTTOM =6X DI ELECTRI C ?
SATA RCOWP * =6X DI ELECTRI C ? SATA RCOWP TOP BOTTOM =10X DI ELECTRI C ?

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
SATA_* =SAME * SATA_2SAME
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA _20THER
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCH USB RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
UsB 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
uss - =4X DI ELECTRI C ? uss TOP BOTTOM =6X DI ELECTRI C ?
USB RBI AS * =6X DI ELECTRI C ? USB RBI AS TOP BOTTOM =10X DI ELECTRI C ?
BT WAKE * =4X DI ELECTRI C ? BT WAKE TOP BOTTOM =6X DI ELECTRI C ?

USB 3. 0 | NTERFACE

CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
UsB3 85D * 85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
USB3 2SAME * =3X DI ELECTRI C ? USB3 2SAME TOP BOTTOM =4x DI ELECTRI C ?
USB3 TXRX * =6X DI ELECTRI C ? USB3 TXRX TOP BOTTOM =10X DI ELECTRI C ?
USB3 20THER * =4X DI ELECTRI C ? USB3 20THER TOP BOTTOM =6X DI ELECTRI C ?
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
USB3_* =SAVE * USB3_2SAVE
USB3_Rz2D USB3_D2R * USB3_TXRX
UsB3_* * * USB3_20THER

System Cl ock Si gnal

Constraints

NOTE: Lat est

Intel DG cal

I's out

50o0hnms SE for

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
CLK_SLOW * =4x_DI ELECTRI C ?
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise.

sys cl ocks

=

PCH Net Pr operties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC SATA A R2D CP n
[ SATA_85D SATA_R2D NC SATA A R2D _CN "
D SATA_85D SATA 2R NC SATA A D2RP "
ey SATA_85D SATA 2R NC_SATA_A_D2RN 1
= SATA_85D SATA_R2D NC SATA B_R2D CP n
= SATA_85D SATA_R2D NC SATA B_R2D CN n
SATA_85D SATA 2R NC_SATA_B_D2RP 1
= SATA_85D SATA 2R NC SATA B D2RN "
SATA_RCOVP PCH SATA_RCOVP 1
3 EXTA USB 85D USB USB_EXTA P 13
} EXTA USB_85D USB USB EXTA N 1
} EXTA USB 85D USB USB EXTA MUXED P .
D B_EXTA USB_85D USB USB_EXTA MJUXED N 38
[ USB EXTA USB_85D USB USB LT1 P -
[ USB EXTA USB_85D USB USB LT1 N -
3 NC USB_85D USB NC USB_EXTCP 1
3 NC USB_85D USB NC USB EXTCN 1
3 NC USB_85D USB NC USB SDP 1
3 NC USB_85D USB NC USB_SDN 15
e CPU 455 cPy | TP SMC DEBUGPRT_RX L -
[l CPU 455 cPy | TP SMC DEBUGPRT_TX L -
O—UsB s\ USB_85D USB NC USB_SMCP 72
O—UsB s\ USB_85D USB NC USB_SMCN 72
3 NC USB_85D USB NC USB_6P 1
3 NC USB_85D USB NC USB_6N 1
0 B_NC USB_85D USB NC USB 7P 15
=»—USBNC USB_85D USB NC USB_ 7N 1
O UsB EXTR USB_85D USB USB_EXTB_P 13
CO—UsB EXTR USB_85D USB USB_EXTB N 13
, NC USB 85D USB NC USB EXTDP 15
y NC USB 85D USB NC USB_EXTDN 15
O UsB BT USB_85D USB USB_BT_P 13
CO—UsB BT USB_85D USB. USB BT N 13
[ USB 85D USB USB_BT_CONN_P 30
[ USB_85D USB. USB BT_CONN_N 34
3 NC USB_85D USB NC USB | RP 13
= B_NC USB_85D USB NC USB_ | RN 13
[ZE»—USB TPAD USB_85D USB USB _TPAD P s
[ZEp—USB TPAD USB_85D USB USB_TPAD N 13
USB 85D USB USB TPAD R P 30
[lEce s USB_85D USB. USB TPAD R N 20
CO—PusaREIAS | POH USE RBIAY  USH RBIAS PCH USB_RBI AS 1
®—USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R P 13
[ USB3_EXTA RX USB_85D USB3 2R USB3_EXTA D2R N 13
= USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D P -
[ USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N 38
= USB_85D USB3 R2D USB3 EXTA R2D C P 13
USB_85D USB3 R2D USB3 EXTA R2D C N 1
B3 EXTB RX USB_85D USB3 2R USB3_EXTB D2R P 13
[ USB3_EXTB RX USB_85D USB3 2R USB3_EXTB D2R N 13
= USB_85D USB3 2R USB3_EXTB_D2R C P
USB_85D USB3 2R USB3_EXTB_D2R C N
3_EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D P .
B3 _EXTB TX USB_85D USB3 R2D USB3_EXTB R2D N 68
= USB_85D USB3 R2D USB3 EXTB R2D C P 1
= USB 85D USB3 R2D USB3 EXTB R2D C N 1
. USB3 USB_85D USB3 2R NC USB3_EXTC D2RP 1
NC_USB3 USB_85D USB3 2R NC USB3 EXTC D2RN 1
[lEe s USB_85D usea roD | NC USB3 EXTC R2D CP 15
USB_85D USB3 R2D NC USB3 EXTC R2D CN 13
>N uskz USB_85D USB3 2R NC USB3_EXTD D2RP 1
=»—NC _UsBE3 USB_85D USB3 2R NC USB3_EXTD D2RN 1
USB_85D USB3 R2D NC USB3_EXTD R2D CP 13
= USB_85D usea roD | NC USB3_EXTD _R2D CN 15
Cl ock Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Z>—SYSCLK O K32K RTC K SIONA5S | K SILow SYSCLK_CLK32K_RTC 1
>—SYSCLK CLK25M SB ClK 25M 455 | A K 25M SYSCLK _CLK25M SB 1
= CLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R n
[ SYSQLK_CLK25M CAM CLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA 19
=D SYSQLK (L K26M TBT CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT 10
CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT_R 28

SYNC MASTE|

TTILE

| DLE J45

SYNC DATE=12/10/ 201
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC 455 . =45 OHM SE =45 CHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
CLK LPC 45S . =45 OHM SE =45 OHM SE =45 CHM SE =45 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
LPC * 6 ML 2
aLKk LPC * 8 ML B
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB 455 . =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
sMvB * =2x DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA 455 * =45 CHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
HDA =2x DI ELECTRI C 2
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI 45S . =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
SPI * 8 ML ?
PCH Singl e Net Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCH SE * =2x DI ELECTRI C ? PCH SE TOP BOTTOM =3x DI ELECTRI C ?

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCI E 85D * 85 O DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
CLK PCIE 85D . 85 O DI FE =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT
PCl E 2SAVE * =2X DI ELECTRI C ? PCl E 2SAVE TOP BOTTOM =4X DI ELECTRI C ?
PCI E TXRX * =6X DI ELECTRI C ? PCIE TXRX TOP BOTTOM =10X DI ELECTRI C ?
PClI E 20THER * =4X DI ELECTRI C ? PCl E 20THER TOP BOTTOM =6X DI ELECTRI C ?
PCI E 2CLK * =7X DI ELECTRI C ? PCI E 2CLK TOP BOTTOM =10X DI ELECTRI C ?
PCI ECLK 20THER * =7X DI ELECTRI C ? PCI ECLK 20THER TOP BOTTOM =10X DI ELECTRI C ?

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
PCI E_* =SAME * PCl E_2SAMVE
PCl E_R2D PCl E_D2R * PClI E_TXRX
PCI E_* * * PClI E_20THER
PCI E_* CLK_* * PClI E_2CLK
CLK_PCI E * * PClI ECLK_2OTHER

13 a1

13 a1

20 50

PCH Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD L PC 45S LPC LPC AD<3..0>
L PC_ERAME | L PC 45S LPC LPC FRAME L
O LBC RESET | L PC 45S LPC LPCPLUS RESET L
[CO—SMBUS PCH O K SMB_45S SMB SMBUS PCH CLK
CO—SMBUS PCH DATA | SMB_45S SMB SMBUS PCH DATA
. PCH 0_¢ SMB_45S SVB SML_PCH 0_CLK
L PCH 0_ SMB_45S SMB SM._PCH 0_DATA
5, PCH 1_¢ SMB_45S SVB SM._PCH 1_CLK
> PCH 1| {  SMB 48S SMVB SML_PCH 1_DATA
O HABIT AK HDA 45S HDA HDA BI T _CLK
HDA_45S HDA HDA BIT CLK R 1
[O—HDA SWNC HDA 45S HDA HDA SYNC
D HDA_45S HDA HDA SYNC R a
[ HDA_45S HDA HDA RST R L "
\_RST_| HDA 45S HDA HDA RST L
[O—HDA SDINO HDA 45S HDA HDA SDI NO N
O—HbA SDIND R HDA 45S HDA CS4208_HDA SDOUTO_R .,
[O—HbA spaur HDA 45S HDA HDA SDOUT
D HDA 45S HDA HDA SDOUT_R
[ SPI _45S SPI SPI _CLK R
OO—SBLaK SPl_45S SPI SPI _CLK 0
[ SPI_45S SPI SPIL_MOSI _R
_ SPl_45S SPI SPI _MOSI 0
OO—SBLMs0 SPl_45S SPI SPI _M SO
D SPI _45S SPI SPI_CSO R L
Co—SBL_Cs0 SPI_45S SPI SPI_CSO L 0
_SD _R2D USB3 85D USB3 R2D USB3 SD R2D C P
[CO--USB3_SD R2D USB3 85D USB3 R2D USB3 SD R2D C N
_SD 2R USB3_85D USB3 2R USB3_SD_D2R_P
_SD PR USB3 85D USB3 2R USB3_SD D2R N
[O-—BCLE AP RD PCl E_85D PCl E_R2D PCIE AP R2D P
[O-—BCLE AP RD PCl E_85D PCl E_R2D PCIE AP_R2D N
D PCl E_85D PCl E_R2D PCILE AP R2D C P
= PCl E_85D PCl E_R2D PCIE AP R2D C N
D PCl E_85D PCIE_R2D PCIE AP_R2D PI _P
PCIE_85D PO E_R2D PG E AP_R2D Pl _N
[O-—BCLE AP 2R PCIE_85D PO E_2R PGl E_AP_D2R P
[O-—PCLE AP 2R PCIE 85D PCIE 2R PCl E_AP_D2R_N
> PCIE_85D POl E_2R PClE AP_D2R Pl _P
D PCI E_85D PO E_2R PClE AP_D2R Pl _N
[>—BCLE_CAVERA ROD PCl E_85D PCl E_R2D PCl E_ CAMERA R2D P
[Z>-—BCLE_CAVERA ROD PCl E_85D PCl E_R2D PCl E_ CAMERA R2D N
= PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C
= PCl E_85D PCl E_R2D PCl E_ CAMERA R2D C
®—PCLE_CAVERA 2R PCl E_85D PCLE 2R PCl E CAMERA D2R P
- PCLE_CAVERA PR PCIE 85D PCLE 2R PCl E CAMERA D2R N
= PCl E_85D PCE 2R PCl E_CAMERA D2R C
= PCl E_85D PCLE 2R PCl E_CAMERA _D2R_C

50 71

50 71

71

22 44 63 68 71

22 44 63 68 71

13 20 68 71

13 20 68 71

13 20 68 71

13 20 68 71

PCH Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[>-—BCH PM NET PCH 45S PCH SE PCH | NTRUDER L "
CD-—BCH PM NET PCH 45S PCH SE PCH | NTVRVEN L n
[ED>——BCH PM NET PCH 45S PCH SE PCH DSWRIVEN 12
E>—POHL PMNET PCH 45S PCH SE PCH SRTCRST L n
PCH PM NET PCH 45S PCH SE PM RSMRST_L 12 66 71
[=>——BCH PM NET PCH 45S PCH SE PM SYSRST_L 12 10 a1 71
E®——BCH PM NET PCH 45S PCH SE PM_PCH_PWROK 12 19 71 76
[T——PCHL PM NET PCH 45S PCH SE PM PCH PWROK 1219 71 76
[=D——BCH PM NET PCH 45S PCH SE PM_DSW PVWRGD 127
CD——BCH PM NET PCH 45S PCH SE PM _PCH_SYS PWRK 12 15 19 a1 71
[=2D>——BCH PM NET PCH 45S PCH SE PM PWRBTN L 12 18 41
PG PM NET PCH 45S PCH_SE PM THRMIRIP L R ...
CD-—BCHL PO E WAKE PCH 45S PCH SE PCl E WAKE L 12 34 36 71
[=>-—BCH PM NET PCH 45S PCH SE PCH RCIN L 14
[Z»—BCLE_ 2R SSD PCIE 85D PCE 2R PCl E_SSD D2R P<3..0> ;4
> —BOE 2R SSD PCl E_85D PCE 2R PCl E_ SSD D2R N<3..0> .54
[=»—BOE R2D SSD PCl E_85D PCl E_R2D PClE SSD R2D C P<3..0> w3
»—BCLE R2D SSD PCl E_85D PCl E_R2D PCl E_SSD R2D C N<3..0> 1335
[l PCl E_85D PCl E_R2D PClE SSD R2D P<3..0>
D PCl E_85D PCl E_R2D PClE SSD R2D N<3..0>

[ QLK I PC 455 QK IPC LPC CLK33M SMC R 11 19
[CO—BCH LEC A KO CLK | PC 455 QK 1PC LPC CLK33M SMC 1 a1
CO—BCH LEC A KO CLK | PC 455 QK IPC LPC CLK33M LPCPLUS 19 50 71
= CLK | PC 455 QK 1PC LPC CLK33M LPCPLUS R 110
[»-—BCLE_GLK100M CPU 455 K POE PCH CLK33M PCI I N 11 1e
ED——POE_QKiooM CPU 455 K POE PCH CLK14P3M REFCLK n
ED-——BCLE_QK100M CPU 455 CKPOE PCH CLK33M PCl OUT L)
CD-—BOE QKIOOMPCH QK POE 85D CKPOE PCl E CLK100M PCH P -,
ED—BOE QKIOOMPCH QK POE 85D CGKPOE PCl E_CLK100M PCH N 1
CD-—BCOE QKIOOMTBY QK POE 85D CGKPOE PCl E CLK100M TBT P i 25
D-—BCE QKIOOMTEY QK POE 85D CGKPOE PCl E CLK100M TBT N [
QK PCIE 85D K POE PCH CLK96M DOT_P 1

PCI E_CI K100N ClK PCIE 85D K POE PCH CLK96M DOT_N n
ED-—BCLE QLKI00M SATA  PCIE 85D K POE PCH CLK100M SATA P n
ED-—BCLE_QLKI00M SATA  PCIE 85D K POE PCH CLK100M SATA N n
CO-—BCLE QKIOOM ENET  PCLE 85D K POE PCl E_ CLK100M SD P
CO-PCLE_QLKIOOM ENET  PCIE_85D AKPOE PCl E_ CLK100M SD N
CO-—BCLE_QLKI00M AP PCl E_85D CAKPOE PCl E CLK100M AP P 11
[O-—BCLE QLKI00M AP PCl E_85D K POE PCl E CLK100M AP N 1
= PCl E_85D K POE PCl E_ClL KIOOM AP_CONN_P_ 3 71
= PCl E_85D K POE PCl E_CLK100M AP_CONN_N 3 7
[O-—BCLE G KI00M S2 QLK PCIE 85D K POE PCl E CLKIOOM CAMVERA P ., 5
CO-——BCLE A KI0OM S2 ClK PCIE 85D K POE PCl E_ClL KIOOM CAMVERA N 4, 5
= CLK PCIE 85D K POE PCl E_ CLK100M CAVERA C P 36 a7
= ClK PCIE 85D K POE PCl E_ CLK100M CAMVERA C N 36 a7
=D——PCLE_QLKI0OM EW ClK PCIE 85D K POE PCl E CLK100M SSD P 135
= ClK PCIE 85D K POE PCl E_ CLK100M SSD N 135

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD
MEM_40S * =40_OHM _SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM 72D * =72_CHMDIFF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
MEM 85D * =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM_DATA2SELF * =2x_DI ELECTRI C ? MEM_DATA2SELF TOP, BOTTOM| =5x_DI ELECTRI C ?
IVEM_DQS2 OARNDATA| * =2x_DI ELECTRI C ? MEM_DQS2OWNDATA  TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CVD2CVD * =2x_DI ELECTRI C ? MEM_CVD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CVD2CTRL * =2x_DI ELECTRI C ? MEM_CVD2CTRL TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CTRL2CTRL * =2x_DI ELECTRI C ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM CLK2CLK * =4x_DI ELECTRI C ? MEM _CLK2CLK| TOP, BOTTOM| =8x_DI ELECTRI C ?
MEM_2OTHERVEM * =4x_DI ELECTRI C ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ?
MEM 2PV * =2x_DI ELECTRI C ? MEM 2PV TOP, BOTTOM| =4x_DI ELECTRI C ?
MEM_2GND * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ?
MEM 20THER * =6x_DI ELECTRI C ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Bus Spaci ng G oup

Properties

Assi gnnent s

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
MEM _* _DATA_* * * MEM_20THER MEM A DQS_O0 |MEM_A DATA O & IVEM_DQS2 OANDATA
MEM * _DQS_* * * MEM_20THER MEM A DQS_1 |MEM A DATA 1 P VEM_DQS2 OANDATA
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * IVEM_DQS2 ONNDATA
MEM CTRL * * MEM_20THER MEM A DQS_3 |MEM_A DATA 3 * IVEM_DQS2 OWNDATA
MEM CLK * * MEM_20THER MEM A DQS_4 |MEM A DATA 4 * IVEM_DQS2 OWNDATA
MEM A DQS_5 |[MEM A DATA 5 * IVEM_DQS2 OWNDATA
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET MEM A DQS_6 |MEM_A DATA 6 * IVEM_DQS2 OWADATA
MEM * _DATA * =SAME * MEM_DATA2SELF MEM A DQS_7 |MEM_A DATA 7 * IVEM_DQS2 OWNDATA
MEM B_DQS_0 |[MEM B_DATA O * IVEM_DQS2 OWNDATA
MEM B_DQS_1 |MEM B_DATA 1 * IVEM_DQS2 OWNDATA
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM B_DQS_2 |MEM _B_DATA 2 * IVEM_DQS2 OWNDATA
MVEM_CNMD MVEM_CMD * MEM_CNVD2CNVD MEM B_DQS_3 |MEM B_DATA 3 * VEM_DQS2 OANDATA
MEM_CMD MEM CTRL * MEM_CVD2CTRL MEM B_DQS_4 |MEM _B_DATA 4 * IVEM_DQS2 ONNDATA
MEM _CTRL MEM CTRL * MEM_CTRL2CTRL MEM B_DQS_5 |[MEM B_DATA 5 * IVEM_DQS2 OWNDATA
MEM CLK MEM CLK * MEM CLK2CLK MEM B_DQS_6 |MEM B_DATA 6 * IVEM_DQS2 ONNDATA
MEM_* MEM_* * MEM_2OTHERVEM MEM B_DQS_7 |MEM B_DATA 7 * IVEM_DQS2 ONNDATA

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

DQS i ntra- pai

r matching should be within 0.127mm no inter-pair

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

CLK intra- pai

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

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

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

Menory to Power

r matching should be within 0.127mm

Spaci ng

menory down (Intel

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
VEM_PWR NVEM _* * VEM _2PWR
VEM_PWR DEFAULT

Menory

to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

VEM_2GND

CLK is 5x dielectric.

mat chi ng requirenent.

to [ CLK+2.54m] of CLK pairs.

to |l ast DRAM device is 194.31nmm nmax.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QKO NEM 72D MEM O K MEM A CLK P<0>
O MEMA QKo NEM 72D MEM O K NMEM A _CLK N<O>
D MEM A LK MEM 72D MEM 1 K MEM A _CLK P<1>
> MEMA LK NEM 72D MEM O K MEM A CLK N<1>
O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0>
> MEMA CNTLY MEM 40S MEM CTRI MEM A_CKE<1>
> MEM A CNTLO MEM 40S MEM CTRI MEM A_CS L<0>
D MEM.A_CNTL MEM 40S MEM CTRI MEM A _CS L<1>
> MEMA CNTLO MEM 40S MEM CTRI NMEM A _ODT<0>
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A_ODT<1>
o—MEMA QD MEM 40S MEM_CMVD MEM A A<15..0>
o MEMA QD MEM 40S MEM_CNVD MEM A BA<2..0>
O MEMA QD MEM 40S NEM CMVD MEM A RAS L
O MEMA QD MEM 40S NMEM CAVD MEM A CAS L
O MEMA D MEM 40S NMEM CAVD. MEM A VE L
CO—MEM A DATA 0 VEM 45S MEM A_DATA Q MEM A_DQ<7. . 0>
O MEM A _DATA 1 MEM 45S MEM A_DATA_1 MEM A _DQx<15. . 8>
O MEM A DATA 2 MEM 45S MEM A_DATA 2 NMEM A DQ<23. . 16>
O MEMA DATA 3 MEM 45S MEM A _DATA 3 MEM A DQ<31. . 24>
O MEM A DATA 4 MEM 45S MEM A _DATA 4 MEM A DQ<39. . 32>
OO MEM A DATA 5 MEM 45S NEM A_DATA_5 MEM A DQ<47. . 40>
O MEM A DATA 6 VEM 45S MEM A_DATA_6 NMVEM A DQ<55. . 48>
> MEMLA DATA 7 VEM 45S MEM A_DATA_7 NMEM A DQ<63. . 56>
o MVEM A_DGS( MEM 85D MEM A _DQS 0 MEM A_DQS_P<0>
LA MEM 85D MEM A _DQS_Q MEM A_DQS_N<O>
O MEM A _DCS MEM 85D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DXSI MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A DOS P<2>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A DOS N<2>
CoO—MEMLA DQS3 MEM 85D MEM A DQS 3 MEM A DQS P<3>
CoO—MEMLA DQS3 MEM 85D MEM A DQS 3 MEM A DQS N<3>
O MEMA DG4 MEM 85D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DOS_N<4>
CoO—MEMLA DQSS MEM 85D MEM A DQS_5 MEM A_DQS_P<5>
CO—MEMLA DQSS MEM 85D MEM A DQS_5 MEM A_DOS_N<5>
o —MEMLA_DQS6 MEM 85D MEM A DQS 6 MEM A DQS P<6>
»>—MEMLA_DQS6 MEM 85D MEM A DQS 6 MEM A DQS N<6>
Co—MEM A_DXS7 MEM 85D MEM A DQS 7 MVEM A_DQS_P<7>
> MEM A DQS7 MEM 85D MEM A DQS 7 MEM A _DOS_N<7>
O MEMEB AKo MEM 72D MEM O K. MVEM B_CLK P<0>
O MEMEB QKO MEM 72D MEM O K NMVEM B_CLK N<O>
> MEME QK MEM 72D MEM O K MEM B _CLK P<1>
MEM B CLK1 MEM 72D MEM O K. MEM B CLK N<1>
O MM B ONTLO MEM 40S MEM CTRI MEM B_CKE<0>
T MEM B CNTI 1 MEM 40S MEM CTRI NMVEM B_CKE<1>
D> MEM B CNTLO MEM 40S MEM CTRI MEM B_CS L<0>
> MEM B CNTL MEM 40S MEM CTRI MEM B_CS L<1>
> MEM B CNTILO MEM 40S MEM CTRI MVEM B_ODT<0>
O MEM B CNTL MEM 40S MEM CTRI MEM B_ODT<1>
M MEME QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O—MEME QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
OO MEME QD MEM 40S NEM CMVD NVEM B_RAS L
O MME QD MEM 40S NEM CMVD NVEM B_CAS L
O MEME QD MEM 40S MEM CMVD MEM B WE L
O MEM B DATA 0 MEM 45S NEM B_DATA_Q MEM B_DQ<7. . 0>
O MEM B_DATA 1 MEM 45S MEM B_DATA_1 NMVEM B_DQ<15. . 8>
O MEM B DATA 2 MEM 45S NEM B_DATA 2 MEM B_DQ<23. . 16>
O MEM B DATA 3 MEM 45S MEM B DATA 3 MEM B DQ<31. . 24>
O MEM B DATA 4 MEM 45S MEM B_DATA 4 MVEM B_DQ<39. . 32>
O MEM B DATA 5 MEM 45S MEM B_DATA 5 MEM B_DQ<47. . 40>
O MEM B DATA 6 MEM 45S MEM B_DATA_6 NMVEM B_DQ<55. . 48>
O MEM B DATA 7 VEM 45S MEM B_DATA_7 NMVEM B_DQ<63. . 56>
CO—MEMLB DQS0 MEM 85D MEM B DQS 0 MEM B _DQS P<0>
CO—MEMLB _DQS0 MEM 85D MEM B DQS 0 MEM B _DQS N<O>
O MEM B DCS] MEM 85D MEM B DQS 1 MEM B DOS P<1>
O MEM B DCS MEM 85D MEM B DQS 1 MEM B DOS N<1>
O MEM B DQS2 MEM 85D MEM B DQS 2 MEM B DOS P<2>
O MM B D2 MEM 85D MEM B DQS 2 MEM B_DOS N<2>
CoO—MEMLB DQS3 MEM 85D MEM B DQS 3 MEM B _DQS P<3>
CoO—MEMLB_DQS3 MEM 85D MEM B DQS 3 MEM B DQS N<3>
LB MEM 85D MEM B DQS_4 MEM B_DQS _P<4>
MEM 85D MEM B DQS_4 MEM B_DOS _N<4>
MEM 85D MEM B DQS_5 MEM B DQS P<5>
MEM 85D MEM B DQS_5 MEM B DOS N<5>
MEM 85D MEM B DQS_6 MEM B DOS P<6>
MEM 85D MEM B DQS_6 MEM B_DQS _N<6>
MEM 85D MEM B DQS_7 MEM B_DQS_P<7>
MEM 85D MEM B DQS_7 MEM B_DOS N<7>
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m MVEM PVWR PPOV75_S3 MEM VREFDQ A 2 23 24 70 74
[t MVEM PVWR PPOV75_S3_MEM VREECA A 22 25 24 70 74
m MVEM PVWR PP1V35 S3 MEM
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
O IBLARD TBIDP 85D TBRIDP_R2D TBT A R2D C P<1..0> 28 31 72
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [O—IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1..0> 28 2
N - - _ _ _ _ TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> a
TBT_SPI _45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = TET A oD TETOP 88D TRTOE_RoD TBT A R2D N<1. . 0> "
PRGN OO—DBAlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1> 28 31
5> RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT DB AL quM I')Piﬂﬁl') DL SPLAYI u:’ TBTPA M_ C N<1> o o
TBT_SPI * =2x_DI ELECTRI C ? OB AlSXM DP_85D DI SPI AYPORT DP_TBTPA M.__P<1> a
OO—DeAlsXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 2
Thunder bol t/ DP Connector Signal Constraints ALl e_ssn pspppoRr DB A LSX M. Pel> .
Oo—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D> —D2_TBTPA M DP_85D DI SPLAYPORT. DP TBTPA M. C P<3> 28 31
TBTDP_85D * =85_CHM DIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF e TBIPAM D2_A50 DLSPL AYPORT. DP TBTPA M. C N<3» e
D DR_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M. P<3> 2
[=T>—DP_TBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
O—IBLA R0 TBIDP_ 85D TBIDP 2R TBT A D2R C P<0> 2
[OO—IELA R0 TBIDP 85D TBIDP PR TBT A D2R C N<O> 2
. . . s . [O—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 a1
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _TaTa om B o Moo TBT A D2R_N<O> .
. @D IBL A 2RI TBIDP_85D. TBIDP_PR TBT_A D2R C P<1> 2
TBT_DP I nterface Constraints C>—1BL_A 2RI TRTDP_85D IBTDP_2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP E TRT*A*WR-I TRTDP*RRD TRTr)p*D?R TBT A D2R P<1> 26 %1 72
_RULE_ ON LAYER? =D IBL_A 2RI TBIDP_85D TBIDP_ 2R TBT A D2R N<1> 20 a1 72
TBTDP 85D * 85 O DI PR =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF =85 OHV DI FF =85 OHM DI FF O IBLA 2RI TBIDP_85D TBIDP 2R TBT A D2R1 AUXDDC P 2
[O—IELA 2RI TBIDP 85D TBIDP PR TBT A D2R1 AUXDDC N 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT TRTiAiAlJXCH I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P .
TBTDP 2SAME * =3X DI ELECTRI C ? TBTDP 2SAME TOP BOTTOM =4x DI ELECTRI C ? CO—IBL A AUXCH DP_85D DP_TBTPA AUXCH C N 28 31
TBTDP TXRX * =6X DI ELECTRI C ? TBTDP TXRX TOP BOTTOM =10X DI ELECTRI C ? : TRT*A*A“XCH DP*RRD u:’ TBTPA AUXC._' P s
[O—IBL A AUXCH DP_85D DP_TBTPA AUXCH N 2
TBTDP 20THER * =4X DI ELECTRI C ? TBTDP 20THER TOP BOTTOM =6X DI ELECTRI C ?
CD-—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> P
ED-—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 28 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- - C»IBL_B R2D TBIDP 85D TBIDP_R2D TBT B R2D P<1..0> 32
TBTDP_* =SAMVE * TBTDP_2SAME E—IBL B R2D TBIDP_ 85D TBIDP_R2D TBT B R2D N<1..0> 32
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX =D B ISX M DP_85D DI SPI AYPORT DP_TBTPB M._C P<1> 28 32
N N N DR B Lsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1> 26 32
TBTDR. TBTDP_20THER DP_B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M__P<1> 32
=D B 1SX M DP_85D DI SPI AYPORT DP_TBTPB M. N<1> 32
>R B 1SX M DP_85D DI SPL AYPCRT. DP_ B LSX M._P<1> 52
DB lsx M DP_85D DI SPLAYPORT. DP_ B LSX M._N<1> 52
»—DE_TETPE_M DP_85D DL SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB M._C N<3> 28 32
DP_TBTPB M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
[>--DE_TETPE_M DP_85D DI SPL AYPORT DP_TBTPB M. N<3> a2 Only used on dual -port hosts.
=p——IEL_B D2R0 TBIDP 85D TBIDP 2R TBT_B D2R C P<0> 32 _—
TBT_B_D2R0 TBIDP_85D TBIDP_ 2R TBT B D2R C N<O> 32
[»IEI_B_ 2RO TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
=—IELB 2RO TBIDP 85D TBIDP PR TBT_B D2R N<O> 28 32
1Bl B 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C P<1> 22
=>-—IEL_B& 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C N<i1> 2
=»——IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 20 32
1B B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R N<1> 26 32
=>—IEL_B& 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC N 32
= IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 28 32
=-—IEL B AUXCH DP_85D DP_TBTPB_AUXCH C N 28 32
=-—IEL_B AUXCH DP_85D DP_TBTPB_AUXCH P 32
TIBT_B_AUXCH DP_85D DP_TBTPB_AUXCH N 32
Thunderbolt 1 C Net Properties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_85D DI SPI AYPORT DP_TBTSRC M._C P<3..0>
[ DP_85D DI SPI AYPORT DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= DP_85D. oWy = DP_TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
[ DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
O—IBLSBL_aK TBT SPI_45S | TBT SPI TBT SPI_CLK 28
__SPI_| TIBT SPl_45S | TRT SPI TBT SPIMOSI 28
TBT SPI_M SO TBT SPI_45S | TBT SPI TBT_SPI _M SO 28
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 28
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
ampn= -
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M PI

| nterface Constrai nts

Properties

PHYSI CAL_RULE_SET

LAYER

ALLOV
ON

ROUTE
UAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

M Pl 85D

85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

=85 OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

M Pl 20THER * =4X DI ELECTRI C ? M Pl 20THER TOP BOTTOM =6X DI ELECTRI C ?
M Pl 2CLK * =6X DI ELECTRI C ? M Pl 2CLK TOP BOTTOM =8X DI ELECTRI C ?
M PI CLK 20THER * =7X DI ELECTRI C ? M PI CLK 20THER TOP BOTTOM =10X DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA TYPE

SPACI NG_RULE_SET

M PI _DATA * * M PI _20THER
M PI _DATA CLK_M PI * M Pl _2CLK
CLK_M PI * * M PI CLK_20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OMNDATA * =2x_DI ELECTRI C ? S2_DQS2OWNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CvVD2CMVD * =2x_DI ELECTRI C ? S2_CVD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CVD2CTRL * =2x_DI ELECTRI C ? S2_CVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C ? S2_CTRL2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERVEM TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM_2PWR * =2x_DI ELECTRI C ? S2MEM_2PWR TOP, BOTTOM| =4x_DI ELECTRI C ?
S2MEM_2GND * =2x_DI ELECTRI C ? S2MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ?
S2MEM_20THER * =6x_DI ELECTRI C| ? S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Bus Spaci hg Group Assi gnnents

36 37

36 37

36 37

36 37

36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37
36 37

36 37

36 37

36 37

36 37
36 37
37 71

37 71

36 37
36 37
37 71

37 71

36 37

36 37

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_NEM 85D S2_MEM QLK NVEM CAM CLK P
O—S2 MM AK S2_NEM 85D S2_MEM QK VEM CAM CLK_N
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE
[ToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L
™ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
S MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CMD NVEM CAM VE L
OS2 MEM D S2_NMEM 45S S2_NEM CMD MEM _CAM BA<0>
OS2 MEM QWD S2_NMEM 45S S2_NEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM CAM BA<2>
[»—S2_MEM DQS0 S2_NEM 85D S2_MEM DQSO NVEM CAM DOS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1>
[»—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[ S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI VEM CAM Divkl>
S22 MEM A S2_MEM 45S S2_MEM CMD MEM CAM A<14. . 0>
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0>
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>
[ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
[ M Pl _85D M Pl _DATA M Pl _DATA_CONN_P
= M Pl_85D M Pl _DATA M Pl _DATA CONN N
D> MPL_aK s M Pl_85D K MPI MPI _CKP
> MPL_aK s M Pl_85D K MPI MPlI CK N
T M Pl_85D K MPI MPI _CLK CONN P
= M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
Ry S2_NEM PUWR PPOV675_CAM VREF
e S2_NEM PR PPOV675_MEM CAM VREFCA 3
= S2_ MEMPWR | PPOV675_NMEM CAM VREFDQ 57

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM DATA* * * S2MEM_20THER S2_MEM DQS1 S2_MEM DATAL * S2_DQS2OMNDATA
S2_MEM _DQs* * * S2MEM _20THER S2_MEM _DQSO S2_MEM _DATAO * S2_DQS20WNDATA
S2_MEM _CMD * * S2MEM _20THER
S2_MEM CTRL * * S2MEM_20THER
S2_MEM _CLK * * S2MEM _20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -
< vevion s veon | < oman] Menory to Power Spacing
52 NEM OVD 52 ’\/EM CTRI_ * S2 CMDRCTRL NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL * S2_CTRL2CTRL S2_MEM PVR | S2_MEMLY 1 S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM PVR DERALT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM_2GND
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SMC SMBus Net Properties

NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—SMBUS SMC 2 S3 SO SMB_45 SMB SMBUS_SMC 2_S3_SCL 39 41 44 71
[CO—SMBUS SMC 2 S3SDA SMB_45 SMB SMBUS_SMC 2_S3_SDA 30 41 44 71
CO—SMBUS SMC 1 S0 SO SMB_45 SMBR SMBUS SMC 1_SO_SCL a1 44 a8
CO—SMBUS SMC1_S0_SDA SMB_45 SMB SMBUS_SMC 1_S0_SDA a1 a4 18
[CO—SMBUS SMC. 0 S0 SO SMB_45, SMB SMBUS SMC 0 SO SCL 37 41 44 48 71
L SMC. 0_SO_ | SMVR_45: SMB SMBUS SMC 0 SO SDA 37 41 44 48 71
IS_SMC_5_SCl SMVB_45; SMB SMBUS SMC 5_qg3_SCL 41 44 56 57 71
JIS_SMC._ 5_SDA SMVB_45. SMB SMBUS_SMC 5_G3_SDA 41 44 56 57 71
CO—SMBUS SMC 3 SOl SMB_45, SMR NC SMBUS SMC 3_SCL P
[CO—SMBUS SMC 3 SDA SMB_45, SMBR NC SMBUS SMC 3_SDA /60 08
SMBus Charger Net Properties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER (sl 1TOl_DI EEPAIR CHGR CSI P 57
[ 1TOl_DI EEPAIR CHGR CSI N 57
CO—CHGR CSO 1TOl_DI EEPAIR CHGR CSO P 57
[ 1TOl_DI EEPAIR CHGR _CSO N 57

SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201
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J15 Specific Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
sense 1701 505 Lo S0 se S0 i se 50 o sE 11 oiFFPAIR 11 o FFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
THERM 17CL 505 L oA s 50 am se 50 am se 50 am se 11 DIFFPAIR 11 DIFFPAIR [Z>—SENSE DI FEPAIR THERM 1TOl_45S THERM | | SNS _CPUDDR P a7
[ 11 oA R 11 oA R 11 orea R 11 orea R CzD—SENSE_DLEERALR THERMLTOL_455 TrERLLSNS CPUDDR N o
= THERM 1TOl_45S TerM | I SNS CPU DDR R P 4
AU ot P L oA s 01w 01w 10 M 01w 01w = THERM 1TQl_45S THERM | I SNS CPU DDR R N a7
CO—SENSE DI EEPAIR THERM 1TOl_45S THERM | CPUTHVENS D2_P a8
THERM 455 CPUVRI SNSL T 45 amse 45 amse 45 amse 0z m 0z m = _SENSE DiEEPAIR THEEM ATOI 4BS Tremy | CPUTHVENS D2 N .
THERM 1TCL 455 L oA s 45 amse 45 amse 45 amse 11 DIFFPAIR 11 DIFFPAIR [»>—SENSE DI FEPAIR THERM 1TOl_45S THERM | I SNS LCD PANEL_P a7
[>—SENSE_DI EEPAIR THERM 1TOl_45S THERM | I SNS _LCD PANEL_N W
sense 1701 455 i 45 o se 45 o se 45 o se 11 oiFFPAIR 11 oFFPAIR [ _SENSE DI FEPALR THERM 1TOL 455 rery | DDR3THVENS DL P -
[O—SENSE DI EEPAIR THERM 1TOl_45S TeERM | DDR3THVSENS D1_N .
CO—SENSE DI EEPAIR THERM 1TOl_45S TeERM | FI NTHVSNS D P .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [O—SENSE DI EEPAIR THERM 1TOl_45S THERM FI NTHMSNS D N s
sense 2x o ELECTRI C » U ca a0 @0 Paw
TR 2x iELEcTR C B Py voosense a0 a0 P [ SENSE_DI EEPAIR SENSE_1TOl_45S sense | I SNS_1V35_MEM P 6
CO—SENSE_DIFFPAIR SENSE_1TQl_45S SENSE | N w
o P oEERe ’ ey SENSE_1TQ1_45S sensE | 1 SNS 1V35_MEM R P 2
= SENSE_1TQl_45S SENSE I SNS 1v35_MEM R N k.
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT Dmim EEPALR QFI\BF71 TO1 74§§ SENSE I SNS AI Rpm-r P
a0 STANDARD. > NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS Al RPORT_N
[ SENSE_1TOQl_45S SENSE | SNS_AI RPORT R P 4
orme il o0 s SENSE_1TQI_45S sense | I SNS Al RPORT R N ar
ao PaE Qo P2 CO—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS LCDBKLT N 47 6
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [CO—SENSE_DIEEPALR SENSE_1TOl_458S SENSE | SNS LCDBKLT P a7 63
ao sata @0 P2
@0 Faw 020w 1000
e a0 @0 Faw
R P2 020 W 1000
ak raE 8 PoNER R P2
8 PONER saTa - PR P2 [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE 1 SI HS OTHERSV_P s
[CO—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | Si HS OTHERS5V_N 5
e S8 Pover Uk Paw [ED>—SENSE_DI EEPALR SENSE_1TQl_45S SENsE | I SNS HS OTHER3V3 P .
[E—SENSE_DI EEPAI R SENSE_1TQl_45S SENSE I SNS HS OTHER3V3 N P
[O—SENSE_DIFEPAIR SENSE_1TQl_45S SENSE I SNS HS COWVPUTI NG P P
CO—SENSE DI EEPAIR SENSE_1TQl_45S SENSE | HS COMPUTI NG N P
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * 0.09 WM 100 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
*
NEOJ'\E/IFTJD%D OVERRI DE OVERRI DE OVERRI DE 0 w%gql Dléﬂ\/l l?w%m!\gEL OVERRI DE OVERRI DE — SENSE_1TOL 455 sense [CPUVR | SNS P 2
NEM 37S * 0.09 WM 100 M L [ SENSE_1TQl_45S sense | CPUVR | SNS N o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
*
MEMBSD | @ e | ommoc I 0.09 WM 100 ML - oh L . D eeear THERM 1TCL 458 Teeru | P1VOS_GPU_PEX_| OVDD_SNS_P
PCI E 85D * 0.09 WM 10 MM NSE_DI FEPAI R THERM 1TOl_45S ToerM | PIVO5_GPU PEX | OVDD _SNS N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D NSE_DI EEPALR [THERM 455 CPUVRI SNS1 THERM gm : ggi Z 6 59
THERM 45S CPUVRI SNST1 THERM 46 59
USB_85D TopP 0.1 MM 500 ML e NSE_DI FEPAI R [THERM 45S CPUVRI SNS1 THERM | CPUVR | SNS2_P 46 59
CPU_27P4S | BOTTOM 0.23 MW 100 M L - | ITHERM 45S_CPUVRI SNS1 THERM | CPUVR | SNS2_N a6 59
THERM | CPUVR | SNS3_ P 46 59
USB3_85D TP 0.1 MM 500 ML D e irroa s | rremies cnm e} Treme | CPUVR L SNSS_N oo
USB3_85D 1 SL10 0. 075 WM 0.090 WM [ SENSE_DI FEPAIR THERM 1TOL_45S THERM | CPUVR ISUM R P .
DP 85D 1 SL9 0.075 WM 0.090 MM [Z>—SENSE_DI EEPAIR THERM 1TOl_45S TeerM | CPUVR | SUM R N 16
PClI E_85D 1 SL10 0.075 MM 0. 090 MV
[3»>—SENSE_DI FEPAIR THERM 1TOl_45S THERM | GEXI MWP | SNS1 P 51
D NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 51
NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
1TOL_DI FFPAI R * 1:1_DIFFPAIR [=»—SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_P o
[=»—SENSE_DI EEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 51
AUDLQ DI EEPAIR AUDI ODI EE amo | ISNS TBT N o
[®—AUDL O DI EEPALR AUDI ODI EE amo | I SNS TBT P o
= AUDI ODI EE amio | I|SNS TBT R N .
= AUDI ODI EE amo| ISNS TBT R P 6
[Z®—SENSE_DI EEPAI R THERM 1TOl_45S THERM | SNS_SSD_P v
— THERM 1TOl_45S THERM I SNS_SSD_N 6
[p—SENSE_DI EEPAI R THERM 1TOL_45S THERM ISNS SSD R P 45
= THERM 1TOl_45S THERM ISNS SSD R N )
[E—SENSE_DI EEPAIR THERM 1TOl_45S THERM | P1VO5S0_CS P 62
= THERM 1TO1_45S THeRM | P1VOS5S0_CS N 2
[=D—SENSE_DI EEPAIR THERM 1TOl_45S TeERM | P1VO5S0_SENSE P 62
THERM 1TOl_45S THERM | P1VO5S0_SENSE_ N 62
[=»—SENSE_DI EEPAI R THERM 1TOl_45S THERM | TBT _THERMD P 28
7T THERM 1TOl_45S THERM | TBT _THERMVD N .
[=>—ALDL Q DI FEPALR AUDI ODI EE AUDI O CHGR CSI R P 5
= AUDI ODI EE AUDI O CHGR CSI_ R N .
[=>—AUDLQ DI EEPALR AUDI ODI EE AUDI O CHGR CSO R P 5
= AUDI ODI EE AUDI O CHGR CSO R N .
[ED—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE ISNS S2 P
DI FEPAI R SENSE_1TOQl_45S sensE | I SNS _S2 N
[=>—SENSE_DI FEPAIR SENSE_1TQl_45S SENSE ISNS S2 R P a7
[ED—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE ISNS S2 R N .

J15 Specific Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET TYPE

PHYSI CAL

sPACI NG l

-]
3]

Rusugnnne

%% 5
RRERiaeg | F ¢
prrupddl

e
8 10 21 65 66 69

= AUDI QDI EE. AUDI O AUD_SPKRAVMP_RSUBI N P 5

= AUDI ODI EE AUDIL O AUD SPKRAMP_RSUBIN N 4

[ AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN P

D AUDI ODI EE AUDIL O AUD SPKRAMP LSUBIN N 4

= AUDI ODI EE AUDLO RSUBI N P 5

AUDI ODI EE AUDLO RSUBI N_N 5
AUDI ODI EE AUDIL O LSUBIN P .

= AUDI CDI EE AUDI O LSUBI N N 5

[O—AUDIO DIEEPAIR AUDI QDI EE AUDIL O AUD L2 R P 51 sa

[CO—ALDLQ DI FEPALR AUDI ODI EE AUDIL O AUD LC2 R N -

[O——ALDLQ DI FEPALR AUDI QDI EE AUDIL O AUD L2 L P 51 sa

[O—AUDLQ DI EEPAIR AUDI ODI EE. AUDI O AUD L2 LN 51 53

D AUDI ODI EE AUDIL O AUD _SPKRAMP_RI N P s

D AUDI ODI EE AUDIL O AUD_SPKRAMP_RI N N s

D AUDI ODI EE AUDIL O AUD SPKRAMP LIN P s

= AUDI QDI EE AUDIL O AUD SPKRAMP LI N N s

= AUDI ODI EE AUDI O SPKRAMP RIN P s

AUDI QDI EE AUDIL O SPKRAMP_RI N N s

> AUDI ODI EE AUDI O SPKRAMP_LIN P .

= AUDI ODI EE AUDI O SPKRAMP_LI N N .

[=»—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SL_OUT P

[=»—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N

AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN_SR_OQUT_P

[=®—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR OUT N

[CO—ALDLQ DI FEPALR DI EEPAI R AUDIL O SPKRCONN L OQUT P

[CO—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN L_OUT N

[CO—ALDLQ DIFEPALR DI EEPAI R AUDIL O SPKRCONN R QUT P

[CO—ALDLQ DIFEPALR DI EEPAI R AUDI O SPKRCONN R OUT_N

= AUDI Q DI EEPAIR DI EFPAI R AUDI O AUD MC INL R P

[ED—ALDL Q DI EEPALR DI EEPAI R AUDI O AUD MC IN1I R N

AUDI O DI EEPAIR DI EEPALR AUDL O CODEC HS M C P 51

[>—AUDI O DI EEPALR DI EEPAI R AUDI O CODEC HS M C N .

[E»—AUDLQ DI FEPALR DI EEPAI R AUDI O AUD MCINL L P

DI EEPAI R AUDI O AUD MC INI_L_N

= DI EEPAI R AUDIL O AUD HS M C P 54 s

= DI EEPAI R AUDIL O AUD HS M C N 54 s

DI EEPAI R AUDIL O HS MC P .

= DI EEPAI R AUDIL O HS MC N .

DI EFPAI R AUDI O AUD CONN HS M C P

DI EFPAI R AUDI O AUD CONN HS M C N

[»—AUDLQ DI FEPAIR AUDI QDI EE AUDIL O AUD LGB R P -

AUDI O DI FEPAI R AUDI ODI EE AUDIL O AUD LGB _ R N -

[ —AUDLQ DI FEPALR AUDI ODI EE AUDIL O AUD LGB L_P -

[=>—ALDLQ DI FEPALR AUDI QDI EE AUDIL O AUD LGB L _N -

[ SB_PONER PP3V3 S5

i SB_PONER PP3V3_S0

= SB_POWFR PP1V35_S3RS0_CPUDDR

l GND GN\D
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