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Cont ent s

Date

Sync

1 MASTER R 61 04/ 02/ 2013
able o ntents wnsTER + u nnect or Ja1ms
1 Tabl f _Cont ent 46 LPC+SPI_Debug Co t
2 04/ 09/ 2013 e 64 02/ 06/ 2013
nrigurati on J41_MB udl o: eaker J41_MB
2 BOM Conf t 47 Aud Speak
3 N 11716/ 2010 59 VASTER
3 BOM Vari ants K21 ms 48 Battery Connector wnsTER
4 MASTER 70 02/ 06/ 2013
4 PD PARTS wnsTER 49 DC-In & G3H Supply Ja1_m8
5 02/ 06/ 2013 71 02/ 09/ 2013
5 CPU GFX/ NCTF/ RSVD Ja1_m8 50 PBus Supply & Battery Charger Ja1_m8
6 04/ 02/ 2013 72 04/ 09/ 2013
6 CPU M sc/ JTAG CFG RSVD 341 M 51 CPU VR12.6 VCC Regul ator I C 341 M
7 02/ 06/ 2013 73 04/ 09/ 2013
7 CPU DDR3/ LPDDR3 | nterfaces 241 m8 52 CPU VR12.5 VCC Power Stage 241 ms
8 04/ 09/ 2013 74 02/ 09/ 2013
8 CPU PCH POWER 141 53 LPDDR3 Suppl y 141 B
9 02/ 06/ 2013 75 09/ 17/ 2012
9 CPU PCH GROUNDS 141 MB 54 5V S4RS3 / 3.3V S5 Power Supply 341 M8
10 N 01708/ 2013 76 03728/ 2013
10 CPU Decoupl i ng Wi sa3 55 1. 05V SO Power Supply Ja1_m8
12 " 02/ 07/ 2013 77 _ R 02/ 06/ 2013
11 PCH Decoupl i ng 241 ms 56 LCD/ KBD Backl i ght Driver 241 ms
13 " 02/ 06/ 2013 78 X 02/ 06/ 2013
12 PCH Audi o/ JTAG SATA/ CLK Ja1_m8 57 M sc Power Supplies Ja1_m8
14 02/ 06/ 2013 80 02/ 06/ 2013
13 PCH PM PCl / GFX J41_ms 58 Power FETs J41_ms
15 02/ 06/ 2013 81 02/ 06/ 2013
14 PCH PCl e/ USB/ LPC/ SPI / SMBus 31 M8 59 Power Cont r ol 31 M8
16 047 02/ 2013 83 n 02/ 06/ 2013
15 PCH GPI O M SC/ LPI O Ja1ms 60 I nternal DisplayPort Connector Ja1ms
18 02/ 06/ 2013 95 11/13/ 2012
16 CPU PCH Mer ged XDP 141 61 Left 1/0O (LIO Connector cLean 43
15 " 02/ 06/ 2013 100 X 01/ 30/ 2013
17 Chi pset Support Ja1ms 62 Power Aliases Ja1ms
20 N N 0271572013 102 N " 087307 2012
18 Proj ect Chi pset Support Ja1ms 63 Signal Aliases Ja1ms
22 02/ 12/ 2013 104 02/ 01/ 2013
19 DDR3 VREF MARG NI NG J41_ms 64 Func Test / No Test J41_ms
23 02706/ 2013 105 " " 057 13/ 2012
20 LPDDR3 _DRAM Channel A (0-31) Ja1ms 65 Proj ect FCT/ NC/ Al i ases Ja1ms
24 02/ 06/ 2013 110 .. 107 247 2012
21 LPDDR3 DRAM Channel A (32-63) Ja1ms 66 PCB Rul e Definitions ConsTRAI NTS
25 02706/ 2013 111 " 057 25/ 2012
22 LPDDR3 DRAM Channel B (0-31) 141 M8 67 CPU Constraints ConsTRAI NTS
26 02/ 06/ 2013 112 _ 11/ 13/ 2012
23 LPDDR3 DRAM Channel B (32-63) Ja1ms 68 PCH Constraints 1 cLean sas
27 A X 02/ 06/ 2013 113 _ 12/ 14/ 2012
24 LPDDR3 DRAM Ter mi nati on J41_ms 69 PCH Constraints 2 J41_ms
28 02706/ 2013 114 " 057 25/ 2012
25 Thunderbolt Host (1 of 2) 341 M 70 Menory Constraints ConsTRAI NTS
28 02706/ 2013 115 " 057 25/ 2012
26 Thunderbolt Host (2 of 2) 141 M8 71 Thunder bol t Constraints ConsTRAI NTS
30 02706/ 2013 116 " 0173072013
27 TBT Power Support 341 M 72 Canmera Constraints 341 M
32 02707/ 2013 117 " 057 25/ 2012
28 Thunder bol t Connector A Ja1ms 73 SMC Constraints ConsTRAI NTS
35 3 02/ 06/ 2013 118 ) . N 12707/ 2012
29 W rel ess Connector Ja1_me 74 Proj ect Specific Constraints Ja1_me
37 047 097 2013 115 " . " 097 25/ 2012
30 SSD Connect or Ja1ms 75 Proj ect Specific Constraints ConsTRAI NTS
39 04/ 02/ 2013 121 07/ 03/ 2012
31 Camera 1 of 2 Ja1ms 76 Ref er ence Ja1ms
32 40 Ca. 2 f 2 03/ 20/ 2013
mera 2 o Ja1ms
44 07/ 01/ 2011
33 SD READER CONNECTOR wesTER
45 10/ 11/ 2010
34 SD CONTROLLER (GL3219) wnsTER
46 02/ 07/ 2013
35 Ext ernal A USB3 Connect or Ja1ms
48 02/ 12/ 2013
36 | PD Connect or Ja1ms
50 02/ 06/ 2013
37 sMmc 341 ms
51 02/ 06/ 2013
38 SMC Shar ed Support 141
52 02/ 06/ 2013
39 SMC Proj ect Support 141
53 02/ 06/ 2013
40 SMBus Connect i ons Ja1ms
54 03/ 28/ 2013
41 Hi gh Side Current Sensing 241 ms
55 03/ 28/ 2013
42 Vol tage & Load Side Current Sensing Ja1me
56 03/ 28/ 2013
43 Debug Sensors 1 141
58 02/ 06/ 2013
44 Ther mal Sensors 341_MB
60 02/ 06/ 2013
45 Fan J41_MB

ALI ASES RESOLVED

Schematic / PCB #' s

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
051-9800 1 SCHEM MLB, J43 SCH CRI TI CAL
820- 3437 1 PCBF, MLB, J43 PCB CRI TI CAL

ABBREV=DRAW NG
LAST_MCDI FI ED=Tue Apr 9 20:06:04 2013

PRODUCT SAFETY RE
PCB, UL RECOGNI ZE|

| REMENT

PCB TO BE S| LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI L

NUMBER, UL PCB NMATERI AL DESI GNATI ON,

130- C TEMP. RATI NG AND V-0

FLAME RATI NG

S:
M N. 130-C TEMP. RATI NG AND V-0 FLAME RATI NG PER UL 796E& UL 94.

8

-
_——
rRev| Eon | DESCRTeos REVI SION APVI |
LAY
[<REV>| <ECN> <ECO_DESCRI PTI ON> <ECODATE>
-
-
-
[
<PART_DESCRI PTI ON>
d} Appl e Inc. SC” N>
° <E4 LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED FEREl N |S THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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BOM G oups Alternate Parts
BO\A mp BQ\A GDTI O\IS PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COMVON ALTERNATE, COWON, MLB_M SC, M_B_DEBUG ENG, M_B_PROGPARTS PART NOVBER
M.B_M SC PP5V5_DCI N: NO, TBTHV: P15V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_| NTWAKE: SHARED, USB_PWR: S3, SD_ON_M_B, VCORE_FETS 37651032 | 37650855 ALL Toshiba alt for Drodes dual
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 376S1129 | 376S0855 ALL M@ alt for Bodes dual
M.B_DEVEL: PVT XDP_CONN o 37651089 | 37651128 ALL NP alt for Diodes single
M_B_DEBUG. ENG DEVEL_BOM XDP, LPCPLUS T 13850684 | 13850660 ALL Mrata ait to Taiyo Yuden
M_B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD o 138S0703 | 13850648 ALL Mrata alt to Taiyo Yuden
M_B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15250586 | 15251301 ALL Dal o/ Vishay alt to Oyntec
37250186 | 37250185 ALL 10® alt to 0 odes
Current Sensor Conf i gur at i on 197S0479 | 19750478 ALL 2000w Epson alt o MK
BOM GROUP BOM OPTI ONS = CPU DRAM CFG Chart 376S1053 | 37650604 ALL Bodes ait to Fairchila
| SNS: ENG 1.1 Y5, CPA | 565 YE5 R | 56 YE5 P51 5 1E8 A FPCHT | 55 1E5 €501 55 YE5, LCDKLT | 15 Y5, PVASS | S5 Y5, 050,56 YE5. G117 6. 54 Y25 A | 4 1E5 CPLEEL | 05 765, POEL 1165 VENDOR CFG 1| CFG 0 3710713 | 37150558 ALL | oowesattosrmer
I SNS: PRCD U 5.1 SN YES, UM | SAS:YES, CRAM | S YES,PIVDS.| S5 K0, AL T S5 NOL S50, 1 16 YE5, LCEEKLT_| S N, POV3S5. | SAS: N0, AG50_1 Sk N2 OTHER. .| S8: L CAV | 46 1) LR, | 16 L PAREL, | S8 O HYNI X 0 0 128S0371 | 12850376 ALL Kemet alt to Sanyo
SANGUNG 1 0 12850394 | 12850415 ALL \EC alt to sanyo
CPU DRAM SPD Str aps M CRON 0 1 15251821 | 152S1757 ALL oymtec alt to Ec
| BOM GROUP | BOM OPTI ONS = ELPI DA 1 1 19750480 | 197S0343 ALL N erystal alt (o TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB o 19750481 | 19750343 AL Soron e M Pe
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB T S| ZE CFG 2 10750254 | 10750241 AL omee e R e ™
DDR3: SAVBUNG 4GB RAMCFQO: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVSUNG 4GB T 4GB 0 85353452 | 35351286 ALL ey
DDR3: SAVBUNG _8GB RAMCFQO: L, RAMCFGL: H, RAVMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB T 8GB 1 12850386 | 12850284 ALL  Jrom ateto e
DDR3: ELPI DA_4GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB T 12850397 | 12850325 ALL e
DDR3: ELPI DA_8GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB T D E REV CFG 3 87750185 | 87750104 ALL A
DDR3: M CRON_4GB RAMCFGO: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB T A 0 12850398 | 12850220 AL oo s
B 1 197S0542 | 197S0544 ALL N alt to TR
Pr ogr ammabl e Parts 197S0545 | 197S0544 ALL Epson alt 1o TXC
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 13850681 | 13850638 ALL | reivoait o somung
33550865 1 EEFROM 256K T, SPY, SMHZ 1. 8V, 2X3GFN U2890 CRITICAL | TBTROM BLANK 13850841 | 13850638 ALL urate it to Somsung
34153802 1 | EEPROM O/ R (V23 4) EVT, 341/ 341 2890 CRITICAL | TBTROM PROG 376S1180 | 37650761 ALL | e o o vomy
33851159 1 | G, SMCL2- A3, 4GMHZI SODM PS NEUL 9%, 1578CA U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL [ recetome
33550809 1 | esvar s ssma oua 170 FLAsH axex0. 8 U6100 CRI TI CAL | BOOTROM MAC: BLANK] 10750255 | 10750240 ALL | omecatom
33550803 1 64 MBIT SPI SERIAL DUAL |/0O FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM NUM BLANK| 10750250 | 10750248 ALL Ontec At o T
341S3809 1 IC.EFI ROM (V0O71) DVT, 341/ 343 u6100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337384525 1 HSW SR16M PRQ CD, 1. 3, 16W 2+3, 1. 0, 3M BGA uo500 CRI Tl CAL CPU: 1. 3GHZ
337354526 1 HSW SRI6L, PRQ D, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI Tl CAL CPU: 1. 4GHZ
33754528 1 HSW SR16H, PRQ 0, 1. 7, 15W 243, 1. 1, 4M BGA uo500 CRI TI CAL CPU:. 1. 7GHZ
33851113 1 1 C, TBT, CR-4C, BL, PRQ Ol Q 288, 12X12 FC- CSP u2800 CRI TI CAL
33851186 1 | C, BOMI5700A2, S2 PCI E CAVERA PROCESSCR u3900 CRI TI CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/313 MLB DYMAX ADHESI VE 29993-SC 0. 4G GLUE CRI Tl CAL
825- 7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Qr7310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: REN
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DFEN Qr7310, Q7320 CRI Tl CAL | VCORE_FET: VSHY
37651174 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI Tl CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2e0o|  CRI TI CAL DRAM TYPE: HYNI X_4GB
333350681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2eoo|  CRI TI CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o|  CRI TI CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: SAVBUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o|  CRI TI CAL DRAM TYPE: ELPI DA 4GB
333350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L2e0o|  CRI TI CAL DRAM TYPE: ELPI DA_8GB
333350679 4 | C, SDRAM 8Gb, LPDDRS- 1600, 178P FBGA U2300, L2400, L2500, L2e0o|  CRI TI CAL DRAM TYPE: M CRON_4GB SYNCEI ’IVLAESTERbJA'l ME NG 202/ 00/ 2013
BOM Confi gurati on
d} Appl e | nc. SCH_NUM>
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM Vari ant s NOTE: All the "GOOD' BOM Configs have been de-activated

BOM NUMBER BOM NAME BOM OPTI ONS
639- 4146 PCBA, MLB, GOOD, HY- 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_4GB o AI t e r n at e Par t S
639- 4293 PCBA, MLB, GOOD, HY- 8GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB PART NUVBER | ALTERNATE FOR| 8OV CPT1 ON ReF DES | comvenTs:
639- 4294 PCBA, MLB, GOOD, EL- 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_4GB o PART NUVBER
639- 4295 PCBA, MLB, GOOD, EL- 8GB, J43 MLB_CWNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_8GB 685- 0064 | 685- 0065 ALL fenesas At for Vishy
639- 4745 PCBA, MLB, GOOD, M - 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: M CRON_4GB
639- 4445 PCBA, MLB, BETTER, HY- 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_4GB
639- 4446 PCBA, MLB, BETTER, HY- 8GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB 33350704 | 33350700 | ALL Fpida caMERAM AT o Hynix
639- 4447 PCBA, MLB, BETTER, EL- 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_4GB
639- 4448 PCBA, MLB, BETTER, EL- 8GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_8GB
639- 4746 PCBA, M.B, BETTER, M - 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: M CRON_4GB
639- 4755 PCBA, MLB, BEST, HY- 4GB, J43 M.B_CMNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_4GB
639- 4756 PCBA, MLB, BEST, HY- 8GB, J43 M.B_CMNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_8GB
639- 4757 PCBA, MLB, BEST, EL- 4GB, J43 M.B_CMNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA_4GB
639- 4758 PCBA, MLB, BEST, EL-8GB, J43 M.B_CMNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA_8GB
639- 4759 PCBA, MLB, BEST, M - 4GB, J43 M.B_CMNPTS, CPU: 1. 7GHZ, DDR3: M CRON_4GB
685- 0025 CWN PTS, PCBA, M_B, J43 M.B_COMVON
985- 0018 J43 M.B DEVELOPMENT BOM M.B_DEVEL: ENG
685- 0064 VCORE FET, REN, J43 VCORE_FET: REN
685- 0065 VCORE FET, VSHY, J43 VOORE_FET: VSHY

Programmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
341S3758 1 I C, SM>- A3 SCPL, EXT, V22. 12a19, PROTO 1, J43 u5000 CRI Tl CAL SMC: PROG

BOM G oups

BOM GROUP BOM OPTI ONS
M_B_PROGPARTS BOOTROM PROG, SMC: PROG, TBTROM PROG

Modul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33881215 1 1 C, L3219, USB3 SD CARD READER, 46P, LGFN u4500 CRI TI CAL
SYNC VASTER=K21 N_B SYNC DATE=11/ 16/ 2010
T -
Sub- BOVs BOM Vari ant s
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
985- 0018 1 143 M.B DEVELGPMENT BOM DEVEL CRITI CAL DEVEL_BOM o Appl e Inc. v -
685- 0025 1 OW PTS, PCBA, M.B, J43 CWNPTS CRITI CAL M.B_CMNPTS NOTI CE OF PROPR ETARY PROPERTY.
685- 0065 1 VCORE FET, VSHY, J43 VCOREFETS CRI Tl CAL VCORE_FETS THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

3 2
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PD Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, J41/ J43 TBTTOPSI DE_2P_FENCH CRI Tl CAL
806-5108 1 CAN, TCPSI DE, COVER, ALT, J41/ 343 TBTTOPSI DE_2P_COvER CRI TI CAL
806- 3142 1 CAN, TBT, J11/ 313 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI Tl CAL
806- 3216 1 CAN, MDP, 311/ J13 IVDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M.B, J11/J13 USBCAN CRI TI CAL
725-1792 1 | NSULATCR, CPU, J41/ 343 CPU_I NSULATOR CRI Tl CAL
Pl at ed Board Sl ot
SL0400
1TH» NSP
SL-2.3X3.9-2.9X4.5
CPU Heat Si nk Mounting Bosses
g Can Sl ots
7041 7041
STDOFF- 4(.) 50031. 8HSM  STDOFF- 4(.) 5091. 8H SM SL0401 SL.0402
©r =©) L L 2x TBT pin di odes
SL-1. 1X0-4- 1. 4X0. 7 SL-1. 1X07Z- 1. 4X0. 7 P
Z0411 Z0412 = = 6
STDOFF-4. 50D1. 8H SM | STDOFF- 4. 50D1. 8H SM SL0O403 SL040
@ 3 4x 860- 1327 3 @ : L- 11><}) ;[-1 4X0. 7
X . _1_ SL-1. 1X074- 1. 4X0. 7 SL-3- 1X07#1.4X0.72x  MDP Connect or
Fan Boss X21 Boss SSD Boss 559%95 SltngJéQ?
20405 20414 20415 SL-1/ 1xo.;5- 1.4X0.75 SL-1] 1xo.;5- 1.4x0. 72X TBT chi p
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM  STDOFF- 4. 50D1. 9H SM
1 1 1 = +
L 860-1327 L 860-1327 L 860-1327 SL0404 S}r,QéQS
1 o =21 axe 2X USB Connect or

EM

Di spl ayPort

CRI TI CAL

2350405
POGO- 2. 00D- 3, 6H- K86- K87

—©

= 870-1938

| / O Pogo Pins
PogoUSB/ SD Card Pogo

CRI TI CAL
250406
POGO- 2. 00D- 3, 6H- K86- K87

—©

— 870-1938

SL-1.1X0724-1.4X0.7

SYNC _MASTER=NVASTER

SYNC DATE=NVASTEI

o PD PARTS

d} Appl e I nc.
®

TG Ve = |
<SCH_Num-|D

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY: i
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA'\O_'>
P RI ETARY P ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG | I ——

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 4 OF 121

11 NOT TO REPRODUCE OR OOPY I T e r—
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 4 O: 76




CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
. BEL TR A
DDl Port Assignments: SYM1 OF 19 eDP Port Assignment:
67 25 DP_TBTSNKO _M._C N<O0> 54 | ppi1_TXNO EDP_TXNO | 45 DP_| NT_M._C N<O> 60 67
o 25 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TxPo | B46 o DP INT _M._C P<0> oo o0 o7
o7 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ 247 g NG INT_M._CON<1> mom e
TBT Sink 0 o7 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDp_TxP1 | B47 g NC INT M. CP<1> rmy o
o7 25 DP_TBTSNKO_M._C N<2> BSS | poi1_Txne I nternal panel
o 2 DP_TBTSNKO_M__C P<2> 55 | ooy 1_TxP2 E0P 102 | T g NG LNL M._ON<Z> oo, LN M2 o P
o 2 o DP_TBTSNKO_M__C N<3> o A7 | ooy 1 1 EDP. TXP2 | 70— NG LNT_M-_R<2> oo
o 2 oo DP_TBTSNKO_M G P<3> o 57 | o1 1 Eop_TXa | O T ML o
— E % EDP_TXP3 B49 > NC I NT_M__CP<3> oo o
o7 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
67 25 18 DP_TBTSNK1 _M._C P<0> G50 | ppi2_TXPO
o7 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2 TXNL EDP_AUXN i‘_‘wi@ 60 o7
TBT Sink 1 o7 25 18 DP_TBTSNK1_M._C P<1> BS4 | ppi 2_TxP1 EDP_AUXP | B4S gy DP INT AUXCH C P ey c0 o
:j” Cth H o 25 10 DP_TBTSNKI_M._C N<2> 49 | ppy2_Txne
(.'"}Jxe wth HDM o 2 10 DP_TBTSNK1_M._C P<2> B50 | ooy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
o 2510 oomDP_TBTSNKL ML_C P<3> o B9 Ipnio 7xrs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
Q\TEFT%'E\:QtE Each corner of CPU has two testpoints.
UUBU() Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
MS%ASEILCIFQU‘T exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _AY2 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE  MCP_DC_A3_B3 s
s _MCP_DC AWB_AY3 TRUE A3 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF[ A4 MCP_DC A4 1 TPO500
TP0531.,g% MP_DC_AYE0 AY89 ] oA sv_cra N neTF A60 NCP_DC A60 il
TP-P6 . _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTR - ‘cm TP0510
MCP_DC_AWB2_AY62 _Tme A2 | pal sy cHAl N NOTF DA/ SY_CHAI N_NCTF e MOP DG 261 Bel . P 7o
s = - L DAI SY_CHAI N_NCTF|_A62 MCP_DC_A62 TPO511
TP0501 g% ME-DC B2 DAl SY_CHal N_NCTF G n_nCTF| AL MOP_DC_AV1 il
TP P6 . _MCP_DC A3 B3 TRUE B3 | pal SY_CHAI N_NCTF x: i:*gﬁ: zfg:z L NCP DG AL T2, TP0520
. _MCP_DC A61_B61 TrRUE  BS1 | pAl SY_cHAI N_NCTF . - NCP =)
MCP_DC_B62_B63 TRE 852 | DAl sY_GHAl N_NCTF CAl SY_CHAIN NCTFLE TRUE DG AVP_AYZ - TR 1P0521
[ B53 | ol Sy chal N NGTE DAI SY_CHAIN NCTFL A8 trye  MCP_DC AWB_AY3 s
MCP_DC Cl1_C2 TRUE CL | pal SY_CHAI N_NCTF DAl SY_CHAI N_NCTF 2082 AVB]_AYEL .
[ | oA oY GHAI N NGTE DAl SY_CHAI N_NCTF 2x§ TRUE MCP_DC AWS2_AY62
- - DAl SY_CHAI N_NCTF| MCP_DC_AW63 ‘1%5-“30530
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55 5142 38 27 17 38 15 13 8, e 21 Proc_perecT SYM2 OF 19 (| by byl g62 XDP CPU PRDY L .
N (1 PY) PREQ [5K62 XDP_CPU PREQ L 16 64 o7
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#1z| ROG11 S - (IPY PROC_TRST* |,E59 XDP_CPUPCH_TRST g 12 26 o
PROCHOT* THERMAL [0)
£ (Py PRcTDI| PSS o, XDP CPU TDI o o o7
i & CPU_PWRGD > 5L | PROCPWRED Hie PrROC Tod P20 XDP_CPU_TDO D 5 o o7
& CPU_SM RCOVP<0> &—220 | sm roovPo (1PY BPVD* 5260 XDP_BPM L<0> 16 67
& CPU_SM RCOVP<1> V80 | sm Rcover (1PY BPML* [5HE0 XDP_BPM L<1> 1o o7
& CPU _SM RCOWVP<2> - AU6L | 5 RoOVP2 (1PY) BPVR* 561 XDP_BPM L<2> 16 67
(1PU) BPMVB* |62 XDP_BPM L<3> 16 67
R0O650'| RO651*| R0652*| R0620* wem TP CPU MEMRESET L o AVIS{SM DRAVRST* E (1PY) BPWA* K59 XDP_BPM L<4> 10 07
200 121 100 10K (1PY) BPNB* 503 XDP_BPM L<5> 16 67
1/ 200 1/ 200 1/ 200 1/ 200 17 MWTT_P! EN_LSVI AV61 | sMm PG CNTL1 (1 PU) BPNVB* |3K60 XDP_BPM L<6> 16 67
201, 201, 201, 201, (1 PY) BPMZ* DJL“M@ 16 67
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 VE 1 )
UBLQ@Eﬁ\‘ ‘@5@1@&’3&:&&53&"&1 12. 7mm =
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B GLe
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o 165 CPU_CFG<0> ACBO | crep (1PY) RESERVED — RvD TP AV63 TP_MCP_RSVD AV63
o7 16 6, CPU CFG<1> ACB2 | crar (1 PUY) RsvD_TR| A3 TP_MCP_RSVD AU63
67 16, CPU_CFG<2> ACE3 | cr@2 (1 PU)
o7 64 15 CPU_CFG<3> AA63 | crG3 (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o 16 5 CPU_CFG<4> AASO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
67 16, CPU_CFG<5> Y62 | cras (1 PY)
o7 10gy—CPU_CFG<6> > 0L fcFes (1PY) EDP_sPAREL B3 o \c
o7 18 7> Y60 | crar (1 PUY)
67 16 5 CPU_CFG<8> V62 | crGs (1 PU) RSVD_TP| A51 TP_MCP_RSVD A51
67 16 SM CF® (I PY) Rrsvp_Tp| B51 TP_MCP_RSVD B51
67 16 SE&ML& CFGLO (I PY)
oy CPU CFG<11> g W0 fcrain (1py RrsvD_TP| 60 TP_MCP_RSVD L60
o7 1B CPU CFG<12> > T63 | craL2 (1 PY)
67 16, CPU CFG<13> T62 | craL3 (1 PU) RsvD_N60
P CFG<13> g T62| = NC
67 16@%‘& CFG14 (I PU)
e e e e e oo e el ol i e f e d e el i d el il d e el ol el Lol o @y CPU CFG15> g T60 | crais (1py) rsvD 23 o\
, CFG<10>: SAFE MODE BOOT 1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTIVE . CPU CEG<16> 2862 | e (1 p ReVDL Y22\
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DCES NOT SUPPORT SVID DS oFee18s " w3 P (IPU)
' CFG<8> : ALLOW NOA ON LOCKED UNITS 1 = NORVAL OPERATION 0 = NOA ALWAYS UNLOCKED , D o Croc1 7 Aol | puibioni (IP“) PROC_CPI _COVP AY15 CPU_OPI _RCOWP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED , e T =T s < 7 P (I PU)
' CFG<1> : PCH LESS MODE 1 = NORMAL OPERATION 0 = PCH LESS MODE X w@DPUCECS19> 02 (P RrsvDl AV6Z o RO690
'\ CFG<0> : RESET SEQUENCE STALL 1 = NORVAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crg_RoovP RrsvD 258 o (o 49.9
___________________________________________________ )
A5 1/ 20w
These can be placed close to J1800 NCx——— RSVD vss| P22 Y1
and are only for debug access ch% RSVD vss| 2L
CPU CFG<10> ; 56 o NCx—=o RSVD 1
CPU_CFG<9> ;s NCx+g ESS$ RrevDl_P20 =
CPU_CFG<8> 4 NCX—gr5- reo X< NC
U cree1s . PCH TD | REF B12 | 1p | Rer RsvDl_R20 0 \&
CPU _CFG<0> ¢ 1667
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG8Q' |'ROB8S
R064191 11R|9639 RO(:‘>318K1 159631 11R|9630 1 23% 190w
5% 5% 5% 5% 5% 2'641:2 25"0:1
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 25"0:1
SYNC_NVASTER=J41 M.B SYNC_DATE=04/ 027 2013
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> |low to avoid = a3
= i ssue, but this |ocks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
IR O i |
—CPU_CEG=4>¢ 1 o
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70 SSM
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70 6 (B MEM A DQ<8> o— AVB3
70 6 By MEM A DQ<9> o= ANVB2
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7 s:@M“A_NM
70 63 CB MEM A DQ<13> o—> AVBO
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7 s:M
70 63 (B MEM A DQ<16> o= AP58
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70 63 CB MEM A DQ<18> =0 AVB7
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7 s:M
70 SSM
70 63 CB MEM A DQ<26> =0 ANVB4
70 63 CB MEM A DQ<27> o—p 2
70 63 CB MEM A DQ<29> =0 AK55
70 63 CB MEM A_DQ<30> — T
53 21 LB MEM A_DQ<32> =0 AY58
70 eac@y—VEM A_DQ<33> — A58
70 63 (B MEM A_DQ<35> -~ AVB6
70 63 M A > AV58
70 63 MEM A 37> AU58
70 63 (B MEM A_DQ<38> — AV56
70 63 CB MEM A DQ<40> =0 AY54
70 63 (B MEM A DQ<41> o= AVB4
70 o3 CEY MEM A DQ<42> = AY52
70 63 CB MEM A DQ<43> =0 AVB2
70 SS@M
70 63 (B MEM A DQ<46> o—> AV52
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70 63 (B MEM A DQ<52> 45
70 o3 CEY MEM A_DQ<53> -— AK43
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70 eac@y—VEM A_DQ<55> — AVA2
70 63 (B MEM A_DQ<56> >~ A6
70 63 CB MEM A DQ<57> o—> AK46
i s:@M“ﬂ
70 63 CB MEM A_DQ<60> — AVH8
70 E:EM“A_W
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d SA_CKEL]
E SA_CKE2
g SA_CKE3
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CAB3 SA RAS*
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SA_DQBN7
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SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AU37 NMEM A _CLK N<O> 20
AV37 MVEM A _CLK P<0> 20
OA"WG > MEM A CLK N<1> o =
AY36 MEM A CLK P<1> @
AU4A3 - MEM A CKE<0> oD
AMI3 M A E<1> 20
AY42 MEM A CKE<2> -
AY43 > MEM A CKE<3> o
AP33 MEM A _CS L<0> 2
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AY37 =MEM A A<1> 63
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AN62 NEM A N<1> s
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AR
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BERREE
SEERRERE R
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24 70

24 70
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8 7 6 5 4 3 2 1

HSW ULT current estimates from Haswel| Mbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estinmates from Lynx Point-LP PCH EDS, doc #503118, v1.0.

Note [1] current nunbers fromclarification email, fromSrini, dated 9/10/2012 2:11pm CRI T CAL
p OM T_TABLE
Lss 500 o6 — PPVCC SO_CPU ;10 42 52 62 0
Nc)(W RSVD HASVELL- ULT ved b 32A Max
NCx——— RSVD Zg&.Grz vcd
42 10 _PPVVEM O _SO_CPU BEA- TSb ved 44
1. 4A Max (DDR3: 1.5-1.35V) ] A6 |\oog SYM 12 CF 19 vod 48
1.1A Max (LPDDR3: 1.2V) AJB1 | vobQ HSW ULT POAER vog_$52
NEEN Ve ved 56
AI37 | vopo vod _E23
ANB3 | \ppo vod_E25
APA3 | yopg vog 27
ARAB | \ppo ved_E29
AY35 VDDQ vea E31
AY40 VDDQ vea E33
AY44 | yppo vod_E35
AY50 VDDQ vea E37
ved E39
- FS: vee ved B4l
N5 E43
RSVD v
NO% 8 | RSVD vod_E45
1 42 50 57 1730 5,31 3, PP1VO5_SO NC. v
+— o o qom—CPU_VCCSENSE P =03 | vee_sENsE E49
TP_PPVCCI O SO_CPU e e
1 1 . . mm
ROSO7% Il?:g)OSOZ Max | oad: 300mA NECK W DTH=0 2 mm NePE23 | Revo ved E53
) . s PPVCOMP_SO_CPU 2% | voo o aur vog ESS
. n -4 mm o E20 A E57
201, RO810 5201 Max | oad: 300mA VOLTAGE=T. o.5v m - 23 \Flg\C/IDOA*QJT x: F24
e CPU VI DALERT L L 43, NOTE: Aliases not used on CPU supply outputs NCXz&o ROVD ved F28
™ VNV to avoid any extraneous connecti ons. AESS >
1/52/5w NC: 5 RSVD vod F3
ta F36
RO811 ¥ CPU_VI DALERT R L > 624 Vi DALERT* Voo
¢ @om_CPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R "3 | viDsaik VoG
1 Zow CPU_VI DSOUT_R 63 | vi psouT Voot
o361 R0812 R0802. 2: PLACE_NEAR=U0500. L63: 2. 54mm 11 CPU_VCCST_PWRGD B59 | vocsT_pvkeD vod 752
CPU VI DSOUT L 0 R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm @ v q@m—CPU VR EN o— 20 [ VR EN vod 756
o7 LB NV RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm @ v —CPU_VR_READY. -2 | VR READY =3
1/520{5’w g veg
o D63 | vss vog_ &5
eomCPUPWRDEBUG | g ™94 puR peBUG: veg &7
P62 | vss vod @9
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
TP_CPU RSVD P61 P61 | rsvp TP ved S83
TP_CPU RSVD N59 N59 | rsvD TP vod_S35
TP_CPU RSVD N61 N61 | rsvp TP ved S87
NCxe—22 | RsVD vod &89
= NOEXO | RsvD veg G411
ADEY | rovD ved 43
NC*——
NCEASY | RsvD vod &5
NCEEEO | RsvD veg 47
A9 | rovp ved 49
NC*——
AGE8 | revD vog 61
NCX5o &3
CRI TI CAL NC* Vg5 | rave ves
NC*——
OM T_TABLE s 30 7 3 19 33 13 5.0 -PP1VO5_SO ved &7
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PCH SRTCRST L A6 | srrcrst Bl sATATNO PETN6_L3[ BLS g PCIE SSD R2D C N<3> gm0 o7
- SATA TP/ PETP6_L3| A15 g PCIE SSD R2D C P<3> frmyo0or
RTC RESET L - "9 RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 64 67
8
C1300 |* (1:&5’03 oo qm HDA BIT CLK R1310 33 1, n2_ _«HDABIT OKR A | oa BaLK 1 280_SCLK SATA_FPL/ PERPS L2\~ ——qm—PCLE_SSD DR P22 7" Ssb Lane 2 Re d: opD
;Lég’z 5 ;I(gg R1311 33 BlacE RERRo500° Ave: 1. 27mm SATA_TNL/ PETNG_L2| A7 g, PCIE SSD R2D C N<2> iy er ane served:
2 o AV11 B17 o
3 3 o o o1 @y HDA_SYNC IV O SING R g ML jron sy 2 sy SaTA TP/ PETP_ 2| BL7 g PCIE SSD R2D C P<2> s
o0 o5 o1 qomyHDA _RST_L R1312 33 2 o HDA RST R L AB | oA RST*/12S_MOLK SATA RN/ PERNG_L1| 96 o, PCIE SSD D2R N<1> o o o
= ﬁL‘A&Ej%_%sooz. We: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R _P<1> 30 64 67
AY10
50 65 51 [T @AHE? g% i - HDA_SDI 0/ 1 2S0_RXD g|  satA Thes pETNe La] BLA PCl E D R2D C N<1> oo SSD Lane 1 Unused
o -> HDA_SDI UIZS?TEEI)) 2|  sata TP2/ PETPS_L1| C15 . PCIE SSD R2D C P<1> iomya0 e
<
33 o9 17 OU AULL g
o o 02 oy HDA_SDQU R1313 LA Al SO R HOA S0 3T % sata R/ PERNS_LO| F5 PO E_SSD_DPR N<0> oo
! NEAR= ; i1 ES
TP PCH | 2S1 TXD AWO | CEN/ 1251 TXD SATA RP3/PERP6_LO| 52 o PO E SSD D2R P<0> oo oo o7 b L o . J LD SSD -
TP PCH 1251 SFRM o, AVIO lyp pOCK RST*/12S1_SFRM|  SATA_TN3/ PETN6_LO| L7 PCl E_SSD R2D C N<O> w0 o ane condary
SaTA TP/ PETP6 Lo| DL/ PCIE SSD_R2D C P<0> o a0
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| YL XDP. D PCl E2_SEL_L N
o761 106 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT eATASGH! Gl e VO XDP SSD PGl EL_SEL L .
o0 o4 10 rEy—XDP_PCH_TCK 582 | PoH Tex (1 PD) (FaIp3ePI P 87| ACL g XDP SSD PCIEO SEL L amuo
AD61
o0 o4 20 rry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 ,_PP1V05_SOSW PCH VOCSATA3PLL , .,
69 64 16 XDP_PCH TDO AES1 | by Tpo
< - 0 1
60 01 10 rEy—XDP_PCH TMS 22 [PcH s (1PY) £ rsvo M1 s e §1O%Z<O
%
N | RsvD rsvD K10 s %zow
A4 249 .
NCX 2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
roovp| €12 P ATA_RCOVP
16, P TA( AE63 | 37AGK SATA_ CH_S,
NCx V2 | RsvD SATALED |58 P ATALED_L 12
CRI TI CAL
OM T_TABLE
UO5
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 43 | cLkoUT_PCI E_NO %] XTAL24_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP * A2 | cLkouT_PCI E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD i
.. _ENETSD CLKREQ L > Y2 | pcl ECLKRQD* / GPI O18 @ PP1VO5_S0 PCH VCCACLKPLL 4,
69 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é RevD 2L
o2 qom—PCI E_ CLKIOOM CAVERA P~ o, M1 | cikout_PCIE PL 3 revo ML o nc Iio-
a1 12 CAMERA CLKREQ L Y5 | pCl ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
69 64 20 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
ooz @m PO E CLKIOOMAP P o B4 lakour_PaE P2
ADL * ~
2 v o AP_CLKREQ L - PCl ECLKRGR*/ GPI 020 TESTLON S35 PCH_TESTLOW C35 R139Q 10K 1z\\p2 o o o oo
o NC PCl E_ CLK100M FWN B38 | o kouT_PCi E_N3 TESTLOV 24 ECH TESTLOW C34 E392 L10K 1 AN 2 oo
NG PCl E_CLK100M FWP 37 - — TESTLON AK8 PCH TESTLOW AK8 [ 392 10K 1 2 |
e e A @ — [ OLKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \pAn2 o
.» _FW CLKREQ L - | PO ECLKR®B*/ GPI C21 5% 1720w M 20T
ooy PO E CLKIOOMTBT N o A3 lgkaur PoE M ckour_LPc ol ANS g 0 LPC CLK2ZAMSMC R~ rmyur e
B39
o0 PO E QKIDOM TBT P CLKQUT_PG E_P4 I:gp»so% pp 1| AP15 LPC CLK24M LPCPLUS R gy 1/ o
27 12 TBT KREQ L Y | pal ECLKRQA*/ GPl O22 (
67 64 30 PCl E_ CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 > TP_| TPXDP_CLK100MN rem—
57 64 30 COOT} PCl E_ CLK100M SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 > TP_| TPXDP_CLK100MP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
SYNC VASTER=J41 M_B SYNC DATE=02/ 06/ 2013
gy -
- PCH Audi o/ JTAG SATA/ CLK
PP3V3_S0 R R A Wt
100K SCH_NUM>
R1375 AN 2ot 70—y PCHL SATALED L - d} Appl e I nc.
R1340 100K 1,\/\/\/2 . ENETSD CLKREQ L 12 =
RI341 100K 1 \AA72 % 720W W 20T CAVERA CLKREQ L 12 5 NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1 ’\/\/\/2 ° AP_CLKREQ L 12 20 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
- 2 3 100K 1 2 5% 17 20W NF 20T FW O—KREO I_ PROPRI ETARY P ERTY _OF APPLE | NC.
\.L O /\/\/\/ - 12 THE POSESSOR AGREES TO THE FOLLOW NG
R1344 100K 1,\/\/\/2 5% 1720W M 201 1T CLKREO L 12 27 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 13 OF 121
3 5% 1I720W W 20T NOT TO RODUCE OR COP'
R1345 100K 1’\/\/\,2 YT 20W VF—20T SSD_CLKREQ L 12 30 |:: NOT 10 ggm OR PUBLI s; :$ IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SYNC DATE=02/06/ 2013

CRI Tl CAL
oM TABLE 012 17 62 00
U0O500
HASWELL- ULT
BEAGLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENENT
“ D PCH SUSACK_ L 22 susacks (1PY) DSWRVEN AW o, PCH DSVWRVEN
64 37 17 EM‘—A&C SYS_RESET* DPWROK| AVS - PM_DSW PWRGD
. NO STUFF oo PM PCH SYS PUROK o A® |5y purok (1PD-Deeps) Wake IS o POLE VAKE L ormpuonee 'R1451
SLP_S0# | sol ation R1400Q* o 1> [y PM_PCH_PWROK > Y7 | por PRk CLKRUN/ GPI 082| Y5 __ g PM CLKRUN L o 100K
sepupEiEHL RSV SO 23 vomm PMPCH PWROK g A85 | pourak SUS STAT /GPI 61| A% g LPC PUWRDWN L erysrsse o
p 2
—AL 0201, I PLT RESET L AGT | pLTRST* SUSCLK/ GPI 062| AES PM CLK32K SUSCLK R g s
1 C14U%0 - PM RSMRST L AV _| povRST* SLP_s5+/ GPl 063 APS . PM SLP_S5_L oo 12 37 5 =
" "= ——&%——(
2 é?(g%{ CERM 0 (OOT} PCH SUSWARN L V% | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_s4* (A6 PM SLP S4 L O 2 10 29 36 37 59
1
CRI TI CAL s PMPWRBINL g A7{pursTv (1PY SLp_sa+ LATA PM SLP S3_L D 0 0
= 9 ADAPTER EN A8 A5 TP PM SLP A L
TayCIeDs 6| oo > SMC ADAPTER EN g A7 | ACPRESENT/CPI Q81 SLP_A - S
PM SLP_SO_L 41420 a7 13 PM _BATLOW L AN | BATLOW / GPI O72 SLP_SUs*AP4 g  PM SLP SUS L oD 2 42 5
S PCH PM SLP_SO_L o3 sLP_so SLP_LAN+ (A7 TP_P LP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
(@
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 -CF 19
s o EDP_BKLT PWM 28 | EDP_BKRLCTL 9 ooPe CTRLCLK| B9 g, DP TBTSNKO _DDC CLK  momy 16 20
< < —> SNKO__DDC D 9 2
s 13 EDP_BKLT_EN A9 | EDP_BKLEN % (P%PDBPﬂﬁLS%;A LF_TBTSNK LRATA o
D = a) DOPC_CTRLCLK| D2 DP_TBTSNK1_DDC CLK 10
%0 13 g} EDP_PANEL_PWR - EDP_VDDEN [} (%ﬁﬂ%%? D11 DP_TBTSNK1 DDC DATA D
27 25 13 TBT EN CIO PWR L U6 | p RQa*/ GPI O77 E
a7 13 SMC RUNTI ME_SCI _L P4 | pI RQB*/ GPI O78 a s
o 1s AUD_I P_PERI PHERAL _DET N pRoc Pl ors | m DoPB AN 5 DE $S¥§N§2 ﬁ8§$ E N =
o 10 AUD | 2C I NT_L N2 | by RQD*/ GPI CBO POPC AN —— g ——— = S0 LS Ry 0 5 7
L — DoPB_AUP| B5 g DP TBTSNKO AUXCH C P (oo o
" PCl PME L A4 | e (1 PY) 5 DOPC_AUXP| A6 g DP TBTSNKIL_AUXCH C P s
64 13 @O]D—‘_ WRENL = o Yieioss
2 1 qgmDP_AUXCH | SOL_L - LllcPios2 oore HPDL B o, DP TBTSNKO HPD s
64 1 ENET_LOW PVWR L3 | apicsa
s ENEL_LOVEVR e A gm ]
ot B PR EN i P DOPC_HPD) DP_TBTSNK1_HPD 102
o 1 qgm—AUD_| PHS SW TCH EN - lorioss EDP_HPDL 6 o DP I NT_HPD am
PP3V3_S5 o115 16 17 28 20 29 24 47 57
PPSV3_SO
R1405 1K 1app 2 e PM PVRBTN L 1216 a7
5% 1 W 1
R1410 10K 2 PM BATLOW L g
R1452 10K /V\/\/ 5% 1/20W M- 201
PCl E WAKE L 1320 a1 s
1/\/\/\/2 5% 1/20W M 201 C‘ \AA : :
R1455 10K 1,pzp 2 PM CLKRUN L 1237 6 6
R1460 100K o WEW M o slp S5 L
140 1 2 13 37 59
R1I461 100K 1m2 S% 12w W 201 pv gIp S4 L 1318 29 36 37 59
R 2 100K AN S% 1720w W 201 py g p S3 L 1317 19 37 5
R1463 100K LAAN2 S% 120w MW 201 pp gIP SO L 13 18 37
R1464 100K LA 2; 1: gx ﬁ gi PM SLP_SUS_L 1342 5
| R1430 100K : 2 EDP_BKLT EN 125
RIZ3T 100K 1 AN 2 5% 720W ™M 200 Epp pANEL PWR 13 60
— A A T T SYNC VASTER=J4L M.B
«__zzg 100K 1app2 o o o JBTL EN GO PVR L 1325 27 P —
R1 10K 1 2 5% SMC_RUNTI ME_SCI_L 1w CH G-
R1 % 100K 1%2 : ﬁm ; ﬁ AUD | P_PERI PHERAL _DET _ ;o P PM PCl/ X
[ 100K 2 5% AUD 1 2C INT L '<SCH
j 1/\/\/\/ 5% 17 20W M- 201 = c : Ap le I nc <SCH
R1445 100K 1,,p 2 oDD PWR EN L 13 e P -
RIA46 100K 1, \A72 >0 T20W W 29T pp AUXCH | SOL L 1 2 =
R / 100K LAANZ 5% TT20W ™M 20T ENFT | oW PWR 13 66 NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 5% T720W M 201 AyD PWR EN RN
il N2 S ITZ0W 20T Lo HE R SRR 1 s e
R1 O 100K 1 /\/\/\/2 AUD | PHS SW TCH EN 13 64 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 20W M- 20T | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
e Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
o 25 PCl E_TBT_D2R N<0> F10 [ perns_Lo UuS500 I uss2no| ANB USB EXTA N s o
oo-—EGE TBL 2R N<O> o -~ 8 12 g USB EXTAN gy o0
oo POETBI D2RP<0> o B0 lperes 1o MGEGEMT | usozmo[ OB g USB EXTAP e Ext A (LS/FS/HS)
Thunderbol t | ane O o PClE TBT R2D C N<O> 23 |pErns Lo symal O 10 Useanal 477 B EXTB N
o1 65 68
w s oy POE TBT R2D C P<0> o 22 |perps o usezri[ AT gy USB_EXTE P D o o o Ext B (LS FS/HS)
69 25 PCl E TBT _D2R N<1> F8 | pERNS L1 ARE
wspm PCLE TBT D2R P<1> o  F8 lperes 11 RN TP Usg g ;;' 2 0 -
_ 2 60
Thunderbolt |ane 1 . PCIE TBT R2D C N<l1> B23 | perng L1 B o e — .-
o 25 (0T} PCIE TBT _R2D C P<1> . A23 | pETPS |1 usB2ng| ARLO o=pNC USB | RN D -
UsB2p3| ATLO NC USB_| RP o IR
o 25 PCl E_TBT_D2R N<2> HLO | perns L2 e —
oo PO E TBT D2R P<2> 5 10 Iperes_ L2 UsB2M[ AMLS o g, USB TPAD N pyseeies Tr ackpad
Thunderbol t | ane 2 PClE TBT R2D C N<2> B21 | perns L2 usB2Pa| AL1S o g USB TPAD P mryseenco
o 25 (OOT} BT_R2D C N<2> o 821 _
1
o 25 (00T} PCl E TBT _R2D C P<2> e PETP5_L2 usB2ns| AML3 TP_USB_5N Unused
o0 25 PCI E_TBT D2R N<3> E6 | perns_ L3 usB2ps| ANIS o g TP USB 5P
o 25 PCl E_TBT_D2R_P<3> F6 | perpe L3
o= =Pl UeR P92 - AP11 CANVE o
Thunderbol t | ane 3 B22 USBZMWM Reserved: Canera
69 25 PCl E TBT R2D C N<3> PETNS_L3 USB2P6 o—> NC USB_CANMERAP 64
o2 @m-PCLE TBT R2D C P<3> o, A2 |peTps L3
Use2N7 | ARL3 NC USB_SDN o .
oo o - PAE AP DR N - PERG USERP7IE7L qugpNC USB SDP . Reserved: SD (HS) —
o o1 o > PCOLE_AP_D2R P -] PERes wl, L(
Ai r Por t - PCIE AP R2D C N 29 | pern o g USB3 Port Assignnents:
o0 20 (T} PCLE AP RRD C P * B30 | peTp3 usB3RrNo| 320 * USB3_EXTA D2R N am s &
use3Rreo| H20 B3_EXTA_D2R P 35 65
«« _NC PClI E_FW D2RN F13 | periva 33 Ext A (SS)
« NC PCl E FW D2RP GL3 | pered useaTNOL 233 B3_EXTA_R2D C N w5 00
o NC POE FWD2RP 5 G USB3TPO USB3_EXTA_R2D_C P o 5 o0
Reserved: FireWre NC PGl E FW R2D ON 829 | perna I S .51
ea AN PAAE PV e AN e
« NC PCIlE FWR2D CP - A29 | pETP4 use3rn1|_E18 ° USB3_EXTB_D2R N am o o5 o
usssre1| F18 o USB3 EXTB D2R P myer os oo
G17
@ o0 o o> U3B890 PR Y P | o USB3m UssaTha | B33 USB3_EXTB R2D C N rrmy o1 s Ext B (SS)
SD Card Reader o8 00 3 == ———— useaTPL| A33 g USB3 EXTB R2D C P e es o
(& Ethernet if conbo) 68 65 34 USB3_SD _R2D _C N C30 | pETNL/ USB3TN2
oo USB3_ SD RRD C P~~~ o 8 |peTPi/use3Tre
AJ10 s PCH USB RBI AS
- pPal E D2R N F15 USBRBI AS* s
= EOE CuEmA Ea S o e e, o2 s
Canera o » com PO E_CAVERA R2D C N B31 | pere) useaThG Rsvp| ANLO 22.6
00 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS Revp| AVLO, %‘éow
2201
NG ELS | RsvD 000+ / aPl o0 AL3 XDP_USB_EXTA CC L 14 16 35
NC}E E13 | rsvD oct*/ el oa1| ATL XDP_USB_EXTB_OC L 14 16 61 65 1
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB EXTC OC L QT i 16 -
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
1%
1/2%
X 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
B GLe
— SYM 7 OF 19
o0 61 40 97y LPC_AD<0> R gzg gg n 2 LPC_AD R<0> AuL4 | (AESY SMBALERT*/ GPI O11] AN P ALERT_L e
00 64 46 57 LPC_AD<1> RT 1 2 5% LPC_AD R<1> ANZ | | apy 2
v oa a0 37@ LPC AD<2> R1542 33 1w\/\/z 5% 17 20W Nk 201 LPC_AD_R<2> “Ale LAD2 E SWQKW‘%@ 16 19 25 40 56 69
o0 o1 40 7@y LPC AD<3> R1543 33 1 o 5% 1720W LPC AD R<3> AW || as T SVBDATA AL o g SVBUS PCH DATA  pmy 1619 25 40 50 60
wose v on LPC FRAVE L RISA4 33 1nan2 oo o LPCFRAVE RL o MIZqieaer |y SMOALERT/GPIOGO| A2 g WOL EN i
—g smoc AL, SM.PCH O CLK  emmoe
69 46 @M SPI % @ SNLUDATAAMSM—_“M@ 40 69
SsPl CSO R L I P SMLLALERT# pul | -up not provided on this
o0 @SB ———gm——( SP (SR, SMLIALERT*/ PCHHOT*/ GPI O73| A g PCH SMLIALERT L gy page, may be wire-ORed into other signals.
TP_SPI _CS1 L ¢ Y SP|1%1L7) SML1CLK Gl O7s| AUB SMBUS SMC 1 SO S 2 50 45 s 0s 08 70 Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L - AR spi 19%6)— SML1DATA/ GPI O74| AHB =9 SMVBUS SMC 1 SO SDApm, 52 37 40 43 4s 64 69 73
o
69 AGM %?IPLV‘F%ID;A
wao@ySPL_MSO g M lsn EEN (1PUIPD) CLOKA g NCCINKCK o
uqay—SPlL_1 O<2> — " SPl 165 é (1PU1PD) CL_DATAL AR o g NC CLINK DATA o
1B SPI _| O<3> — AF1 splﬁlﬂ §) CLiRST*OAFA - NC CLINK RESET L
PP3V3_SUS 8 11 14 18 46 57 58 59 62 64
PP3V3_SUS 8 11 14 18 46 57 58 59 62 64
R1580 100K SYNC VASTER=J41 M_B SYNC DATE=02/ 06/ 2013
R153 1 2 XDP_USB _EXTA OC L 14 16 35 O
RIS8T 100K 1 A2 o7 TT20W W 200 xpp s EXTB OC L oo PCH PCl e/ USB/ LPC/ SPI / SMBus
R1I582 100K 1 2 O% T720W W 20T xpp UsB EXTC OC L 156 o g
RI583 100K 1 A\ 5% T20W W 20T Yo Usp EXTD QG L e d} Appl e I nc SCH_NUM>
- ng4g 1K N2 o SPL 102> y S -
1K i
LA 23— zow—zor b 9532 ‘“ NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
100K 1 , 5% T720W WF 20T \\y EN PROPRI ETARY PROPERTY OF APPLE | NC,
/V\/\/ - 14 64 THE POSESSOR AGREES TO THE FOLLOW NG
50T 20W MF 20T | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 15 OF 121
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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8

7

6

4

BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H,

RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H

55 51 42 38 27

1716 118 ¢ _PP1VO5_S0
1%3"s8 8o

Pul | - up/ down on chi pset support
Alias to TBT_Cl O PLUG_EVENT,
Alias to TBT_Cl O PLUG EVENT_L,

page (depends on TBT controller)
requires pul |l -down.
requires pull-up (S0).

PLACE_NEAR=U0500. AWL5: 2. 54mnm

'R1655
49,9
%‘éow
2201

'‘R1671
100K

5%

1/ 20w

VS
2201

o =

% 13 15 16 18

Requires connection to SMC via 1K series R

74
0 27 18 17 15

93 92 %2 8 _PP3V3_S0
136 30 3

gzl
PCH GSPIO_CS L R1660 100K LAAA2
PCH GSPI 0_CLK R1I661 100K 1 2 5% I720W WF 20T
PCH GSPI 0_M SO R1662 100K LAAAZ D
PCH GSPI 0_MosSI R1I663 100K LAANZ 5% 17Z0W W 20T
PN 5% 17 20W M- 20T
TPAD SPI _CS L R1664 47K LAAA 2
TPAD SPI_CLK RI665 47K 1 2 9% U20W W 20T |
TPAD _SPI _M SO RI666 47K LAAAZ D
TPAD_SPI _MOSI R 7 47K LAANZ 5% 1720W W 20T
5% 1720W W 20T
AP_SOI X_WAKE_L R1 100K 1 2
HDM TBTMUX_FLAG L 100K 1 \An2 5% 17 20W g 20T
AP 5% 17 20W 20T
PCH UART1_RXD R1672 100K LAAA2
PCH UART1_TXD R1673 100K 1 2 5% I/20W WF 20T
PCH UART1 RTS L R1 374 100K 1/\/\/\/2 5% 17 20W NF 20T
PCH UART1 CTS L R1 375 100K 1 > 5% 17 20W M~ 20T
I\/V\/ 5% 17 20W NF 20T
PCH | 2C0_SDA R1676 100K 1 2
PCH 1 2C0_SCL RI677 100K 1,\/\NVVV2 5% 1720W W 20T
5% 17 20W NF 20T
PCH | 2C1_SDA R1678 100K 1 2
PCH 12C1_SCL 100K 1 p o% T720W M- 201
/\/V\/ 5% 17 20W NF 20T

SYNC MASTER=J41 M.B

SYNC DATE=04/02/ 2013

TTTLE

PCH GPI O M SC/ LPI O

<SCH_NUM>

"<E4LABEL >

C} Appl e I nc.
®

R1650*
PP3V3_SO k>
CRI Tl CAL 1/ 200
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* U05
100K 100K 100K HASVELL- ULT =
% 5% %
u 2@}@/ 20w u 2@}@/ G2 g RANe 82| ¥4 g TBT GO PLUG EVENT  amue s Cactus Ridge:
201, 2201 201, SYM 10 OF 19 Redwood Ri dge:
1 15y XDP_PCH _GPI 076 - | BrVBUSYS/ CPI O76 : SRR LPC SER 1o T e o o
15 16 18 g AWLS
15 16 18 16 16 15¢gy—XDP_M.B_RAMCFGO AR | cpy o8 § POHLCPI_cowp PCH OPI _COWP
5 16 1 AF20,
e sy IBT_ GRSX BIDIR o AW |ay pHY_PYR CTRL/ GPI 012 ROVD—=>X NC
15 16 18 RSVDL"Z25¢ NC
GPl O12: w@m TP MEM VDD SEL 1VE L o A IGpiois (I PDRSMVRSTH)
—_— Y1 - R6
_ TBT GO2SX_BIDIR  requires 100k pul | -up to SUS wwwiegy XDP LPCPLUS GPIO 4 Y icrios GsPlo_Cs/aPIce3l o, PCHGSPIO CSL
RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlO_CLKIGPIoBa| L6 o PCH GSPIO LK~~~
215 qoom—SD_RESET L - | el 4 FRRLp_M Sar P 5| N o PCH GSPIO MSO
10 1615 12
s SMCWAKE SO L g A Iepie7 (IPD Deepsx) CPBLOpMPEL 5! 86l L8 e PCH GSPIO MOSI
AD7
% 15 rmy—TPAD_SPI_I NT_L - GPl 28 GsPi1_cs /Pl 87| R ga  TPAD SPI_CS L oo s
AN3
% 15 1 PAD_USB | F_EN - GPI 26 GSPI 1_CLK/ GPI o8| L5 . TPAD_SPI _CLK [T 55 % 68
AGE
64 59 58 30 15 (T} iSD i\;\l: EN - - ~ GPI 066 ﬁgb}*M s el osel N TPAD SPI M SO Ty 25 36 o
RESET L - MOSH
CH Cl S - Pl 087 GSPl_nos1 1 GPl 00| K2 g TPAD SPI | oo 55 3 6
o0 15 om—HDD_PWR_EN - L4 crices
w10 15y XDP_SDCONN_STATE_CHANGE L AT5 | api o890 UARTO_RXD/ GPl oot It o, AP SOI X WAKE L am =
w15 o SD_PWR_EN -4 cPiow uARTO_TxD/ GP1 02| K3 o, HDM TBTMUX FLAG L am s o
- TBT PWR EN - | o7 UARTO_RTS*/GPI003| 32 o, JTAG ISP TDO ~~  mssiess
25 10 10 15 qgmXDP_JTAG | SP TCK - Yo UARTO_CTS*/ GPl o4l & o, AP RESET L
25 10 10 15 @ XDP_JTAG | SP_TDI - P lePoe Ol2 uwTI RO g POHUARTI RXD i
21010 I TAG TBT TMS - Pl 83 wem moial @ o  PCHUARTI TXD .,
s 15 qom—PCH _HSI O PWR EN & 2| HSl 0Pl GPI 071 UARTI_RST*/GPi e[ I3 o PCH UARTI RIS L
% 15 qom—1PAD_SPI_| F_EN - ePrais UART1_CTS*/GPics[ 34 o, PCH UARTI CTS L 4
AH4
10 10 15¢CB XDP_M.B_RAMCEG3 - GPl 014 | 200_spar GPl o) _F2 P 12 DA s
Ava
64 46 15CES SPI ROM USE_M B - GPl (25 1 200_scL/ aPl os|_F3 PCH |1 2C0 SCL 15
1 15 (0T} CAMERA PWR EN PCH AG | api a5 e 2
(73
o 15 m—FW PYWR_EN AG3 | o1 a6 1 2C1_SDA/ GPI 08| e PCH 12C1 SDA 15
s 16 15 XDP_M.B_RAMCFGL AMVB | o) op 12ci_sc/cpior| Pt o, PCH 12C1 SCL 15
R]_l63%1 vy XOP MB RAMCGFR2 g A% Icpiqo soocakeriosa B2 o TBT POC RESET L imy Pul | -up on TBT page
1(,)203{,"'\; 54 30 15 (oom—SSD_DEVSLP - P2 | DEvsLPor/ arl a3 sDio oGPl oss| P4 gu BT PWRRST L o s 5
201, wim AP SOIX WAKE SEL & |spio POAER EN GPI O70 (§Bboﬁwgggsem_¢w@ %
W eeis SSD_RESET L -2 | DEVSLP1*/ GPI B8 soiop/crioe7| B4 o ENET MEDIA SENSE s
sonppEPgEpPP3V3 SO NO STUEE o 15 ry—FW PVE L - "B | DEVSLP2*/ GPI CBO sooDarioss| S g LCDIRQL rm o o
[ R1641 1K W S— PCH TCO TI MER DI SABLE v2 R BBy sDioms/aPiosol B2 g LCDPSREN ~ myyise
PP3V3_S5 o 11 13 1617 10 20 20 34 42 57
PP3V3_S3 12 10 19 25 26 40 41 58 62 04
PP3V3_SO0SW SD 24 37 39 05
PP3V3_S3 15 10 19 33 36 40 41 58 o2 o4
PP3V3_S3RS0_CAMERA o
PP3V3_S0
PP3V3_TBTLC 17 25 26 2 62 04
TBTLC for CR, SO for RR ”
R1610 100K LA 2o s XDPPCH_GPI 076 1516
%
RL614 100K 1,2 XDP_LPCPLUS GPI O o 040 o -
RI615 100K 1 2 5% TT20W W 20T % pp pCH GPI OL7 1516
/\/v\/ 5% 17 20W NF 20T 36 15
SD_ON_M.B ) o0 36 15
R1616 100K 17\/\/:/ U SD RESET L o o R|161§3 shogl d al so be stuffed if 68 36 15
R1I617 100K 1 , 5% TT20W M 20T gy WAKE SOl L o pl atf orm does not use SD card 68 36 15
R 100K 1 \\pv2 o 20w W 20T TpAD SPI_INT_L 15 3 20 18
SORCH Bt VPR TN - -
R16 1 2 SSD_PWR_EN
W\/ 57 T 20w M— 70T 15 30 58 59 64 1
R1622 100K 1, ) 2 ’ HDD_PWR_EN -
RI623 100K 1 \'AA"2 2% T20W ™M 20T %5 SDOONN_STATE CHANGE L 4o 1020 15
R1624 100K IAAAZ R SD_PWR EN 15 3 s
R1 D25 100K 1,\/\/\/2 5% 17 20W NF 20T TBT PWR EN 15 25
RIG26 100K 1 \\n/2 27 T20W W 20T pp JTAG | SP_TCK 15 1610 25 *
RI627 100K 1 ,\/\a72 5% TZ0W W 20T xpp JTAG | SP_TDI 15 1618 25 *
RI628 100K 1 \\aT2 o0 17207 W 20T 3TAG TBT_TMS 15102 1
R1629 100K 1 p 0% 1T720W M- 201 pcoH HSI O PWR EN 15 5 ¥
RI630 100K 15 5% 1720w ; 20T TPAD SPI_IF_EN 15 3 5
¥ 17 20W 20T
R1632 100K %ﬁ ’ SPI ROV USE_M.B o
RI633 100K 1 \An72 o 720w M 20T CAMERA_PWR_EN_PCH 15 16
R1634 100K LAAN2 5% 1720W K 201 Fw PWR EN 15 0
5% 1I7Z20W 20T
| R1637 100K 1 2 _ SSD_DEVSLP 15 50 6
RI1I638 100K 1W\/VVV2 : ﬁm ; jgi AP_SOI X_WAKE SEL 15 20
R1640 100K 1app 2 o zow——o— WL PVE_ L 15 s
%
10K
ggig o LA 25— mo—r—zo—-PC-SERLRQ 15 37 46 64
1 2
ANz TAG | SP_TDO 15102
R1691 100K LAAA 2o mow——zo—BL-EVRRST_L 15 0
— ~ %
R1693 100K LAAA2 ENET_MEDI A_SENSE 15 00
1__3:% 100K 1 \'ANT2 i ﬁga g igi LCD IRQ L 15 6
1695 100K 1 2 5% 15 s
D=0 NN 5% 170w W —20T LCD PSR EN °
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Extra BPM Test poi nts o iz 30 27 17 35,35 g 5, PPLVO5_SO Merged (CPU PCH) M cro2- XDP w42 30 20 1 g0 35 p1g o PP1VO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
s XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RIBIO S1 inp2 o o
e XDP BPM L<3> TP‘PGTP1803 ora J1800 v support chi pset debug. = ) : XDP
XDP_BPM L<4> 1%-20 ) ORG KORR- O e XOP CPUTCK  RIB13 51 2, ., 1
&7 s MD—o——= === 1y TP1804 5_3_0830 62/~ 61 — = - TZ8mm 5% 17 20W WF zoll
TP- P6 . .
7 s T XDP_BPM L<5> TJCE)P_PSTP1805 E;gilﬁ‘é’ 1\ TDI and TMS are terminated in CPU. =
o o rm—XDP_BPM L<6> ‘c» TP1806 2402 z: DAt
o o - XDP_BPM L<7> 15, Tp1 807 o7 o0 oy XDP_CPU PREQ L OBSEN_AQ —— 10 02 o= OBSEN_C0 CPU CFG<17> ame
TP-P6 o7 a6 XDP_CPU_PRDY_L OBSEN A1 -—C 5 o OBSEN _C1 CPU CFG<16> .
fanct L =20 01— L <m
ole;
o7 « oy CPU_CFG<0> OBSDATA_AQ —>— 900" oa OBSDATA_CD CPU_CFG<8> ams
o o my—CPU_CFG<1> OBSDATA_A1 — 5 06 1; — OBSDATA _C1 CPU_CFG<9> ams o
ole;
o7 o oy CPU_CFG<2> OBSDATA_A2 —— 100 015 omp OBSDATA_C2 CPU_CFG<10> ame e
o7 o1 o oy CPU_CFG<3> OBSDATA_A3 —>— 00 01 i OBSDATA_C3 CPU_CFG<11> am: -
20| 19
ole;
or s my—XDP_BPM L<0> OBSEN B0 —— 220012 omp OBSEN DO CPU _CFG<19> am:
o7 « (oy—XDP_BPM L<1> OBSEN B1 —— 10 012 o OBSEN D1 CPU_CFG<18> oo
26| 00 25
o « o CPU_CFG<4> OBSDATA_BO —— 220017 o OBSDATA_DO CPU_CFG<12> ame e
o « [ CPU_CFG<5> OBSDATA_B1 =30 012 i OBSDATA D1 CPU CFG<13> ame e
32| 31
ole;
«OP o o o> CPU_CFG<6> COBSDATA_B2 —— 300 012 o OBSDATA D2 CPU_CFG<14> ams
CPU VECST PWRGD R1800 1K 1 5 o « [ CPU_CFG<7> OBSDATA_B3 =290 0135 _omp OBSDATA D3 CPU CFG<15> ame e
e = = BT 2. 5Amm 50 I720W —MF 20T 38 5 o137
XDP e XDP_CPU_VCOCST_PWRGD PWRGD HOOKO T Dl ECR L TPCL K/ HOOKA NC
o PM PWRBTN_ L R1802 0 1 2 _ - XDP_CPU_PWRBTN_L HOOK1 00 0% gu | TPCI K#/ HOOKS NC
=UR000. J3: 2. 34mm v 1rEow 0zot VCC_OBS_AB L% ] VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 0005 o RESET#/ HOOK6 o2 XDP_CPURST_L R1805 1K i,an2 _PLT REﬁEl’ L am s s
w0 qm PM PCH SYS PWROK R1804 0 anpp2 o o o« XDP_SYS_PWROK HOOK3 0001 o DBR#/ HOOK7 XDP_DBRESET L 17 o UACE. NEAR=UD500- AGT: 2. 54mm
° 50 5 o420 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
00 50 10 25 10 10y SVBUS_PCH DATA SDA —t—20 015 o= DO XDP_PCH_TDO am iz o o o0
60 56 40 25 19 14 [T SMBUS _PCH CLK SCL - 4650 53 - TRSTn XDP_TRST L
o o1 10 12 o XDP_PCH_TCK TCK1 Pl Dpd Ell Dl XDP_PCH_TDI D 52 10 o1 0
o1 64 10 6 g XDP_CPU_TCK . TCKO - 200l NG XDP_PCH _TMS T 32 15 o4 o0
XDP 69 5 o159 XDP_PRESENT# CRITI CAL
16 12 qom—PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP DP XDP OoP
Pact RERR=0YB00 28 8mm C1810é 11 |'R1831 C18109 1 64/ 63 1 ClS(gl 1 ClS(gG 840
Oy g 4k 0. Gfgg,“ ) — g;é’/,u — °§/AU DM\BL%OTV!%SZ -
ity Tie onigid | 51850847 | [ 2 it o I
a n XDP T 6 16 64 67
L 1 4 — STET . CPU_TDO ame e
XDP_CPU_PRESENT_L - CRI TI CAL
DhmBL%\§K4(7) =~
oy [
SOT- 563 }E
o[ BT o XDP P TRST_L 612 16 64 67
| = mm o = VAKE BASE=
L — XDP PCH_TRST_L
CRITI XCSIS = XDP_CPUPCH TRST L g ¢ 12 16 s o
PCH XDP S| gnal S DNNSL%\?K‘}; O"’
SOT- 563
These signals do not connect to XDP connector in this architecture, only accessible 5_'_ 3
via Top-Side Probe. Nets are listed here to show XDP associ ati ons and to nake cl ear CP i [a) o XDP TDI
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 28 e 5 CPY oD © o ¢
T 0 61 59 58 56 52 51 a6 45 32 17 _PPSV_S0 CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s s, PPIVE S5 v
. ig UNLSE EXTA, i L 17 TP1870 XDP_USB_EXTA OC L BV EL%S;\F/?Ki% T
35 16 14@ = : @14 16 35 1 -
XDP_USB_EXTB_OC L — s XDP_USB_EXTB_OC L Cl8451 - R1§<45 =
o5 61 16 14 (OO} e (T 24 16 61 65 0. 1UE - VoG 20:20 o3BT Jo XDP CPU TNS oo
XDP USB EXTC OC L - :7’__ ulis84s 1/ 20w PLACE_NEAR=JI800. 57 28mm © = oD
- op TP1873 YR oM 2 TALYCIDTGF 22
» —XDP_USB EXTD C L o» TP1874 o v [y ALL_SYS PWRGD 21 N S XDP_JTAG CPU_ISOL_L w o PRIVOS_SUS
5 101 XDP_SDCONN_STATE CHANGE L = XDP_SDOONN_STATE_CHANGER- 15 16 5 e = s NO STUFF
< VARE_BASE= - NC: NC
o 10> XDP_M.B_RAVCEGL o TP1876 @ w0 12 PCH JTA o 1 L L
. a =
D XDEMB - TR TP1877 XDP_PCH_TDO R1890 51 - o 1
o0 o4 10 12
16 15, XDP_M.B_RAMCFG3 =L ACE NEAREUD500. AES T Z8mm— V V55T 20w W 20T
D> ‘o> TP1878
TP- P6 XDP
L 1
25 18 16 15 rmy— XDP_JTAG | SP_TCK S XDP_JTAG | SP_TCK oo 55 16 10 25 = o9 o0 10 12 %@E%%ﬁ%m—?’vwl 59 T Z0W M 20T
1 - XDP
» oy XDP_SSD PAIE3_SEL L R1SS1 1K LAANZ 5% 17 20W NMF 20T 60 o4 16 12 _XDP_PCH TNS R1892 51 » 1
1 @ XDP_SSD PCI E2 SEL L R1882 1K 1 ap2 o =~ e NOTE Mist not short XDP pins together! o e A STUFE
1 @ XDP_SSD PCI E1_SEL L R1883 1K 1anp2 0 o oo o0 61 16 12 XDP_PCH TCK RL896 51 - O
1 o XDP_SSD PCIEO_SEL_L R1884 1K LAAN 2ot row—r—o——SSD PCLE_SEL_L am v o - 7 51No STUFF
o 50 30 15y XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O Ty 55 10 10 o8 oo vz o XDB_CPURERL TRREte0%. 2cbz-28mm - VM55 {
15 o XDP_PCH _GPI 017 ‘o» TP1886
= a—XDP_PCH G O76 ‘an TP1887
2 10 10 30 (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 15 20 10 2 SYNC VASTER=JA4L M.B SYNC_DATE=02/ 06/ 2013

Unused & MLB_RAMCFGx GPI Gs have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.

SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.

JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug.

powered to avoid | eakage/ cl anpi ng of signals.
SSD PCI Ex_SEL_L straps are connected via 1K to conmon net.

NOTE: Should force PCH GPl )47 high to ensure TBT router

LPCPLUS _GPIO is aliased,

do not attenpt use during PCH debug.

TTTLE

3,

Appl e I nc.
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System RTC Power Source & 32kHz / 25MHz C ock GCener at or
Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PG.' Reset But t on |Vbrmr y \/IT Enab| e Leve| - Sh| f ter
50 49 45 40 38 37 38 35 39 17 PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300- ohm & 10uF RC) sz ey 188 E 8 _PP3V3 SO
This looks a little ugly to support h . BREVLBHBH S
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) oo oo PPAVZ_S3 PP3V3 SO 52 00,6572
pin 5 nust receive S5 power (Stuff R2042) %% % PP3V3 S5 L e A I e
% Coin-Cell & G3Hot: 3. 42V G3Hot 197 1
In- . 1 o
Qin-Cell & No GaHot: 3.3V 55 Co.gug%—— 4 330K~ TPS51916 | (1eak) = +/- 1uA,
. : T 1/ 20w Vih(mn) = 1.8V
GreenCLK 25M4z Power . PP3V3 SBRS3RS0_SYSCLKGEN No bypass necessary o O STURE e XSR-gém 2 T4AURIC07GF L5 33uW when driven-1ow
Mist be powered if any VDDIOis powered. 'R1997 - > CPU_VEWTT_PWR_EN_LSVDDQ 2p o s NEM/TT_PWR EN ,, .
VARE_BASESTRUE
CAM XTAL Power « _PP1V2_CAM XTALPCI EVDD ~ 0 2 %’on NCx_L{ne NS s ne L= NEM/TT PWR EN g o s
TBT XTAL Power o1 62 77 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are ygﬁ‘év . -
i 2
B Ic?:—:-g{ gal\/:a)'s %di&ﬁ_ SI LK_PART=SYS RESET )
g ) RTC_QUT.
1 1 1 —
Bppal cpsppil lgreo2 ioos | ve. oA shourd pe st :
0% —— % —— : Y
Y5Re gig,w 2 Y5Re giéw 2 2 xgé" SLG3NBL48CV f"a' ! gbl e VgAivdpo"‘er =
201 201 0201 CRIT1QIF’\é,‘AL O reduce raw.
LS Yot o Ter rpOa 1 e osma 2. 768K 12 PCH QL K32K_RTCX1 - o 50 0 50 52 1 40 s gy gy PPOV_S0
= A =Pwr Ter J_ 6 |vice_25M B . . 'R1920
— 14
C1995 R1905 : MeEasMe  aMASKNG oo e PCH ME Di sable Strap To0K
21 e SYSCLK_CLK25M X2 1,\/2/\/2 « SYSOLK CLK25M X2 R 4 3|x 25M 915 SYSCLK_CLK25M TBT 25 05 20W
Ly %" | NO STUFF -la PPVRTC_G3H oo Q1920 2201
weo- & cepu H%gb%AL 02'3581 R1906 vaurl L g § For SB RTC Power DWNSLOGVK-7 » S| DESCRI PTCR OVERRI DE LS5V
1 — M THRM i
NCQE' 25. 000MHZ- 12PF- 20PPM E“é%ow ~2L, paD 1C1910 o 1 s _PP1V5_SOSW AUDI O HDA 2
0%29;3%6 © S 3. 2%2. SV ¥ NEEE — %égl; | o[®T l» | SPI_DESCRI PTOR OVERRI DE
=
1|2 « SYSCLK_CLK25M X1 —F 5g§1 Lo
1 ésJ@ NOTE: 30 PPM or better required for RTC accuracy %1920 (e
= wo.@ CERM DWN5L 6VK-7—]
1 =+ sor-563 | Kh
v NC RTC CLK32K RTCX2 . NC RTC CLK32K RTCX2 . w'—
PCH 24M+Hz Cryst al BRI  ROeS T = s .

CRI TI CAL 5%
+/-0. 1PF 150w
Gl o L Y1915 5 |'R1916
0201 Nex ‘:@NC 24. 000MHZ- 20PPM 6PF M
X 3. 20X2. 50MV SML ow
Qe |
1]2 PCH CLK24M XTALI N 12
1 o
| +-Q.aPF
- 0§0¥1
PCH 24MHz Cut put s
R1927 —— LPC CLK24M SMC 157 00
- LPC CLK24M SMC R 1A% 2 LPC CLK24M SMC o v o
o PLACE_NEAR=U0500. ANI5: 5. Inmm AR
1/528W
M R1926
w12 LPC CLK24M LPCPLUS R 1 2 LPC CLK24M LPCPLUS g i o oo
(an PLACE_NEAR=U0500. API5: 5. Inm VSQ/A)V oD
1/ 20W
it
s PCH PWROK Gener ati on T
%0 40 40 10 38 3 3¢ 33 0 4 {—  PMPCH PR m@ g
e e n BYPASS=U1950: 5M1 B
sunupBREHLERSVS SO 1 C1950
. 0. 1UF
R191':'60K 2 1Y cerm NO STUFF WF: Do we need this?
) %61 R19632| [*R1960
201, = 59/0 2%
7ALVC2GO8GT 1/ 20W Jroow  CKPLUS_WAI VE=UNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
5o 37 17 16 ALL_SYS PWRGD 1 1 1 8 74LVC2C08GT
o A
R1951 (19507__PM S0_PGooD s —So163S RL962
o 11 0 @ QRUVR_READY 1 2 CPUR PGOCD R 21" o NO STUFF U195Q2 __ SYS PVROK R 1 2 PM PCH _SYS PWROK o 12 10
sars CPU VR READY — 1 Zow 4 R1961* bl o8 e
= 10QK NF
0201 12 90 4 201
£ oM CKPLUS_WAI VE=UNCONNECTED_PI NS
2

38 37 27

o SMC_DELAYED PWRGD

o7 TR SPI _DESCRI PTOR OVERRI DE_L

PCH uses HDA_SDO as a power-up st
If high, ME is disabled.

VCCST (1.05V S0) PWRGD

1

rap.

I f
This allows for
SMC controls strap enable to allow in-field control
Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.

low, ME functions nornally.
full re-flashing of SPI ROM
of strap setting.

mi gy, EESY3 SO
C19301
0.1 L
BT
X5R- Y \u;
s ALL_SYS PWRGD 2|a
w10 5 > PM SLP_S3_L il
x—2INC
NC GND

PP1V05_S0 55,1115 16 27 38 42 5155 58
‘R1931
CRI TI CAL %\QK
74AUP1Q09 eeow
SOT891 5201
4 CPU_VCCST_PWRGD

SYNC MASTER=J41 M.B

TTTLE

SYNC DATE=02/06/ 2013

Chi pset Support
DI RG, NOVEET s |
(5, opre ine. [ CHIW]D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

19 OF 121

7

2




8 7 6 5 4 3 2 1

quwnay
N
ey
ictaaz)
snpso
N

Platform R t Connection G eenCLK 25MHz Power DDC Pul | - Ups
a (0] ese ec ons NO STUEF 2.2k pull-ups are required by PCH
Unbuf f er ed R2040 to indi cate- aCtI?Ie di spl ay |nterfalce.
R2081 ot 02 50 41 40 3 22 10 15 _PP3V3_S3 NN _ PP3V3 S5RS3RSO_SYSCLKGEN 1 DP++ spec violation, should renove!
1015 20 rmy—PLT _RESET L LA 2 LPCPLUS RESET L o 4 o o0 15w ) PP3V3 S5RS3RSO_SYSCLKGEN ., ,, 2 % % 3 1 i  # 1§ §,-PP3V3_SO
1/20W 0201 N DTH=0.
ngéf R2871 NO STUFF ’jg%égh NO STUFE [ [ NO STUFF [ |
1 2 PCA9557D RESET L 10 R204 R2020 R2021 R2022 R2023
A\ e o 2. 2K 22K 2.2K 22K
vZbw e o0 o 04y 1493 98 7 8_PP3V3_SO L. 0 R2041/ 2 shoul d be stuffed for ) ) oo . oo
A BREBUBEHEES m G eekCLK A or B depending on S2 rail AR 0 1,56
_— Lo . 0201 R2042 should be stuffed for GreenCLK C 21 :s _DP_TBTSNKO_DDC CLK |
13, EPSVS SO Scrub for Layout Optim zation 210 1» _DP_TBTSNKO_DDC_DATA
R2042
CRI TI CAL Buf f er ed o} 11 _DP_TBTSNK1 DDC CLK
5 AVECLCDS w2309 4118 25 4 b 3, PPBV3_S5 LAANE 10 1o _DP_TBTSNK1_DDC_DATA
1 MzZ4HC. R2872 1% TBTSNK1_DDC i s pull ed-up just to indicate that
U207 12— PLT RST BUF L IAAAZ SMC LRESET L oD o, DP port is used. No DDC on this port, AUX-only.
2 5% .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
1C2071 3 Ifgoq(?o o¥h1 R2888 DDC_CLK pul | -ups are unstuffed.
-0 1UF S0 LAMZ BKLT PLT RST L pomyss
"Fogg.l@m b rooge W Thunder bol t Pul | - up/ downs
.. 0, 0201 CAM PCl E RESET L " Cactus R dge GX2SX signal pulled-up to SUS rail e
J_ 5% 64 62 59 58 57 a6 10 11 5 _PP3V3_SUS
= 1/5%0w
0201
R2013!
S PCH TBT _PClI E_RESET_L — PCH TBT _PCl E_RESEfm 1 10 o0 10K
D-WARE-_BASE=TRUE = 1/2§;@
201,
NMAKE_BASE
25 18 154y TBT_GO2SX BI DI R — e TBT GRSX BIDIR D o w0 o
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
2 10 15 @@y TBT_Cl O PLUG EVENT — TrRE ___TBT _ClO PLUG EVENT 15102
“RR R EBERY L oY SO = @
— Required for unused second TBT port
ovea ORI B 2 TBT_B_Cl O SEL
G039 - oy DP_TETPB HPD R2O15!
T 2 o IBT_B CONFI G2 _RC K
X5R Gy * TBT_B_CONEl 12
NCSTUFF TBT _B_LSRX 2012
L CRI TI CAL
e TaYGeS R2016'| |*R2017 R2018'| |'R2019 ['R2014
s 9735 20 10 10 (- PM SLP S4 L 2 10K 10K 10K 10K 10K
U20304 CAMERA PWR EN a % 5% % 5% 5%
 m_CAVERA_PWR_EN_PCH 1[Z%08 = - — D 1/ 2 20W 1/ 2 20W 20W
Ne 201, 5201 201, 5201 5201
5 3
e —
Power State Debug LEDs = . =
DBGLED TBT Al i ases
(For devel opnent only)
PP3V3_S5 R2%94 R2830 VAKE_BASE
. . . LAAA 2 2 10 10 oy DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK oD 50
PLACE_S| DE=BOTTOM %ﬁ?‘é’ :35"'WM 15w 28 18 1B DP_TBTSNKO_DDC DATA TRUE :NAKE — DP_TBTSNKO_DDC DATA CBD 5 19 2
402 0201 —
2510 15 DP_TBTSNK1_HPD — TR DP_TBTSNK1_HPD o2
DBGLED DBGLED DBGLED DBGLED % =DP_TBTSNK1_ M_C P<3..0> — tme DP TBTSNK1I_M._C P<3..0> @@ o
RZOZ%% R202%2|< RZOZ%E R202%§ > =DP TBTSNKL M__C N<3..0> — tre DP TBTSNKI M._C N<3..0> mrmcw e
Lo Lo Lo the or 25 10 13y DP_TBTSNK1_AUXCH C P — TrE___DP_TBTSNK1L AUXCH C P P
Mgy Mgy Mgy Mg o7 25 18 12 DP_TBTSNK1_AUX N — DP_TBTSNK1_Al N 1 10 25
201, 201, 201, 201, 10 13 rmy—DP_TBTSNKI_DDC CLK — TRUE DP_TBTSNK1 DDC CLK Py
DBGLED S4 DBGLED S3 DBGLED S0I 3 DBGLED SO w0 13y DP_TBTSNK1_DDC_DATA — 1rE____DP TBTSNK1 _DDC DATA o
Si ngl e-port TBT i | ement at7 on does not require DDC Crossbar
» DBGLED » DBGLED » DBGLED » DBGLED gte-p Dt e s a
D209 D2092 D209 D2095 TAG ISP T - - TAG ISP T
X GREEN- 56MCD- 2MA- 2. 65V \ /3 GREEN- 56MCD- 2VA- 2 N GREEN- 56MCD- 2MA- 2. 65V /38 GREEN- 56MCD- 2MA- 2. 65V 25 19 15 @I TAG | SP_TDO RE — JTAG | SP_TDO am s e =
N LTQHOG SM- N LTQHIG S ~ N LTQOG SM- N LTQHOG SM- 25 19 10 15 (TR XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK [ 35 15 1
K BHORERRRTESTRYT N K BHORERRRTESE L K BHORERRRTESE TN K BHORERRRTESE LI 2 10 10 15 gy XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oD 35 20 3
DBGLED S4_D DBGLED S3_D DBGLED S0I 3 D DBGLED SO_D 25 10 15 > JTAG TBT_TNVB — tre JTAG TBT TMS oD 0 %
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
|26 |R3 ?0 |26 |23
DWVN5LO6VK- 7 DWVN5LO6VK- 7 DWVN5LO6VK- 7 DWVN5LO6VK- 7
Kh Kh Sor. Kh Kh . .
H H H H RAM Confi gurati on Straps
zc:;"“"s1 sG"“"s,, 20“:51 SG":;"S,, Pul | -downs for chip-down RAM systens _—
w0 15 gy XDP_M.B_RAMCFGD
S4 PWR EN - _ - = 16 15 XDP_M_B_RAMCFGL
PM SLP_S4_L 1 15 oy XDP_M.B_RAMCEG2
59 37 36 29 18 13 m PM SLP S3 L 615 Xu:, ’\/I_B RA'\U:Q
o DS S P S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
et R2051! R2052* R2053!
10K 10K 10K
1/ 23W 1/ 23W 1/ 23W
AT AT
= SYNC MASTER=J41 M.B SYNC DATE=02/15/ 2013
LPDDR3 Ali as Support Proj ect Chi pset Support
TP_CPU_MEM RESET_L — TP _CPU MEM RESET_L RS
= s — SCH_NUV>
w0 15 oy TP_MEM VDD _SEL_1V5_L — TP MEM VDD SEL_1V5 L d}@ Appl e Inc. -
©o w0 PPOVE_S3 VEM VREFDO A — PPOVE S3 NEM VREEDO A .o sz s 0 T T
70 21 20 10 15 _PPOVE_S3_MEM VREFCA A — PPOV6 _S3 MEM VREFCA A 1 152021 70 THE | NECRMATI ON_CONTAI NED HERE| N | S THE
= VAREBASECTROE | VOLTAGES0 B R FOSESER AGRERS 6 THE FOLLOW NG
7025 22 10 10 PPOV6_S3_MEM VREFDQ B :—Mmmg%—svppqu §3 MVEM_VREF =0 B iz | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 121
oo PPOVG_ S3 VEM VREFCA B — PPOVO S3 VEM VREECA B wcso oo IO R R Tt
- I'V ALL RI GHTS RESERVED
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PP1V2 17 20 21 22 23 42 53 62 7
Page Notes CPU- Based Mar gi ni ng P ML VREEDO A LS0L VRef Dividers =2 s
?oflez,;:s%g' g:s;ef/R:E'e:ﬁ/;g\led by this page: FETs for CPU isol ation during DAC nmargi ni ng DDRVREF_DAC EN RC s to avoid drain glitches CRI TI CAL Al ways used, regardless
_ ;PPDDR_S3_I\/EM/REF CRI TI CAL R2225 May not be necessary due to C22x0 DDRVREF_DAC of margi ni ng option. 1R2221
I T , . Q2 A2 VREEMRGN DQ A EN RC ~ %NSLOGVK_ 8;,2K
STOPSL Sretoe 54100 PV (e pase o L Sov 7 o mrc] A CORES T ekl o
L5 E ~ z J_ R2201! v z R2223 298¢ ACE_ NEAR=QR220. 6: 3nm
- =12C VREFDACS_SDA ¥ 1ook 201 0.1UF v T7§TD 1450 5 PPOVE_S3 VEM VREFDO A
- =1 2C_PCA9557D_SCL » >—CPU_DI MVIA_VREEDQ o] T8 7o Lo 5 - Y m 18 20 21 70
_ = — 2 1/ 20W CERVENER 2 |_u_l" 1% PLACE_NEAR=R2221. 2: 1nm N-NECK-W DTH=0. 2 nm
- =1 2C_PCA9557D_SDA i R I @275 #in &: g 55201
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm 8. 2K
B N . . = PLACE _NEAR=Q220. 6: 2 %
- DDRVREF_DAC - Stuffs DAC nargining circuit. —— L ;! 8:2022%8':@ mm Uié"‘l@l
. Q2260 CPU_MEM VREFDO B | SOL = 5%, ol
o] DMNSLOGVK- DDRVREF_DAC CRI TI CAL 2 X8k CeRM R2220
z R2245 DDR\Z/REF_DAC VEM VREFDO A RC 124-9, 'R2241
- > CPU_DI MVB_VREFDQ o T3 Te 1,1\9\%2 VREFMRGN DO B_EN_RC o g%m‘ﬁgevm A 8 2K
L, F DDRVREF_DAC 5% DDRVREF_DAC O | sor-ses e = B
- 1 1/ 20W 24 1 z= R2243 201 - 2%9
. ) . R2202 \E C2245 2 LACE_NEAR=QR260. 6: 3mm
NOTE: CPU DAC out put step sizes: 100K 201 0. o TZTo L 100 PPOVE S3 MEM VREF B
DDR3  (1.5V) 7.70nV per step 500 510% - A% - 3 mm 1022 23 70
DDR3L (1.35V) 6.99nV per step CRI TI CAL Mgy CERM R 2 - . ygw  PLACE NEAR=R241. 2: 1im NZRECKZW DTHE0: 2 mm
LPDDR3 (1.2V) ?.2?mV per step N 220 201 @265 pin 6 26 R2g422K
o soT.55|§06VK- 7 = PLACE_NEAR=Q2260. 6: 2. 54nm PLACE N ~Q260. 6: 2nm - 2K
= = 1 1/ 200
e L §70220F 201
+ > CPU_DI MM VREFCA of T8 7Te CPU_NEM VREFCA A 1 SOL T Qoy022d ol
i N DDRVREF_DAC CRI Tl CAL S6R cerm R2240
NOTE: CPU has single output for = 0201
VREFCA. Split into two R2265 DORVREFE_DAC M VREEDQ B 12402 'Ra261
signals for independent DAC LAAAZ VREFMRGN _CA A _EN _RC %NSLOGVK— s 1%,
margi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC o DDRVREF_DAC oL s W= oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 % R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU_EN i s | ow o7 INBLO6VK- 7 100K 0.1k o T7$TD LAAN 2 PPOVE_S3 VEM VREFCA A ;202 70
to renove short due to CPU. = J_ 1/2§/¥v il 2 s, P W PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
o I3 To R 0261 i R2262"
1 1 M = PLACE_NEAR=Q220. 3: 2mm 8. 21§
- base rgl ni ng = €260 vl
—/— 0. 2
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL T, 8%
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 355, CERm R2260
oM T R2285 DDRVREF_DAC M VREECA A 249, 1RP281
20 23 19 10 2, _PP3V3_S3 R2218 . 1x20K, VREFMRGN cA B EN RC o %BLOBVK_ A 8, 2K
ohed sl a IR, PP3V3_S3 VREFVRGN DAC DDRVREF_DAC M DDRVREF_DAC o ] R2283 e = Vo
NoNE ValTAGES3. 3V m R2207* Pt C% TUR o T7§T‘3 10 2BlAcE NEAR=GR260. 3: 3mm
NRE DDRVREF_DAC DDRVREF_DAC 100K ; LAAN, 2 PPOV6_S3 IVEM vrrl}nEFoA B iz
C2200: 1C2201 1/ 20W v P s, P 1% PLACE_NEAR=R2281. 2: 1mm MNREREWBHES: Z
220F L L gUF A 120w 1
P I - CRI TI CAL whe 201 RZg 822K
Aog-EWT seor K DDRVREF_DAC (Al 4 Rs) = PLACE NEAR=CR260. 3: 2mm 125
5 - =~ DDRVREF_DAC 1 G2280 4
w0 25 19 35 33 [Ty SMBUS_PCH CLK gsa L2200 voutalt VREFMRGN DQ A R2226 4.02K 1 2 VREFNRGN A _RDI V R22x6 pin 2: I, 8% :
w025 33 uqay SVBUS_PCH DATA Tson N vourel2 VREEMRGN DO B R2246 4.02K 1 2 VREFNRGN DQ B RDIV Doz oo 0301 ™ R2280
69 o = .12, mm
90 5 vaurda VREEMRGN CA AB R2266 4.02K 1 2 VREFNRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54nm MVREFCAB 3 A :
Addr=0x98(WR)/ Ox99(RD) | 1dy & vouros__ VREFMRGN MEWREG |_R2286 4.02K 1,1 n 2 VREFNRGN CA B ROV PLACE_NEAR=QR265. 4: 2. 54mm e =
GND.
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
1 PP3V3_S3 15 15 19 3 36 40 41 58 62 04
» CRITICAL
DDRVREF_DAC
DDRVREF DAC CRI Tl CAL 205 ¢ DDRVREF_DAC
C2202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
S50 L Vo 100K b 2 o U2204 —
e R%—T— 201 1 280 0201 MR4253 R2214
CEREXER 2 pea52d. M, 1 a VREEMRGN_MEMW/REG BUE 15 AR DDRREG FB g
q:m( a Pos VREENRGN CPU EN = SN & 1%, PLACE_NEARER7415. 2: 1mm
3| p0 pil7 VREFMRGN DQ A _EN § Pt
Addr =0x30( WR) / 0x31( RD) 4l a1 P20 VREFMRGN DO B_EN
5|2 p3l10 _ VREFMRGN CA A _EN
pal 11 VREEMRGN CA_B_EN
psliz__ VREFNRGN MEMVREG EN CRI TI CAL
60 56 40 25 10 16 14 SMBUS PCH CLK 13 VREFMRGN SPARE EN DDRVREF_DAC DDRVREF_DAC
69 56 10 25 19 16 10y SVBUS_PCH DATA L4 NG R2213¢
15 100K o s U2204
GNI 1/ 20W MAX4253
2!&4; VAN _UCSP
"platformreset’ so that system @ 2 AL VREFMRGN SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. K1 " DDRVREF_DAC
NOTE: Margining will be disabled across all = y 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % 0w
CKPLUS_WAI VE=unconnect ed_pi ns V3
1 ooy PCA9557D RESET L DORVREF_DAC - P ,551
R2212*
ook =
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG gy
2012 SYNC MAGTER=JAL M.B SYNC DATE=02/ 127 201
DAC Channel : B C C D TTTTE
PCA9S57D Pi n: 5 3 4 5 = DDR3 VREF MARGA NI NG

Nomi nal val ue
Mar gi ned target:
DAC r ange:

VRef current:
DAC step size:

LPDDR3 (1.2V)
0. 600V (DAC: OxZ2E. 5)
0. 300V -
0. 000V -
+73uA -
6.36nV / step @ output

0. 900V (+/- 300nV) 0. 337V -
1.199V (0x00 - 0x5D) 0. 000V -
-73uA (- = sourced) +82UA -

DDR3L (1.35V)
0.675V (DAC. 0x34)

6.36nV / step @ output

1.013V (+/ - 337.5nV) 0. 800V -
1.354V (0x00 - 0x69) 0. 000V -
-82uA (- = sourced) +21uA -

LPDDR3 (1.2V)

1.200V (DAC: 0x5D)
1. 600V (+/ - 400mv)

2.397V (0x00 - OxBA)
-21uA (- = sourced)

4.28nV /| step @ output

DDR3L (1.35v) NIE
1. 343V (DAC:

1.714V (+ -

0x68)
371nV)

2.694V (0x00 - OxD1)

-25uUA (- =

sour ced)

3.53nV / step @ out put

LPDDR3 assunes TPS51916 supply wi
DDR3L assunes TPS51916 supply wi

th 28.7k/57. 6k divi der
th 19. 6k/57. 6k divider

d} Appl e I nc.
®
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LPDDR3 CHANNEL A (0- 31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 NMVEM A _CAA<0O> R2 |cao (1.&F2) poo| P9 =MEM A 0> 3 62 57 23 22 21 20
70 63 24 NMEM A _CAA<1> P2 lcar 8 pqu| N =MEM A 1> 63
70 63 24 NVEM A _CAA<2> N2 |caz pee| MO =MEM A 2> 63
70 65 20 VEM A_CAA<3> N3 lcas < e ML =MVEM A 3> o
70 63 24 MEM A CAA<4> M8 |cag 3 pou| M8 =MEM A 4> o
70 63 24 [y VEM_A_CAA<5> - F3 |cas S os| M =MVEM A 5> o
70 63 24 7 M A <6> E3 |cae @ pge| MO =MVEM A, > o
1o 0n 20 MVEM A_CAA<7> E2 |car P¢ bo7| ML =MVEM A 7> -
mepm MEMA CAA<B> o D2 log & poe| P11 =MEM A DO<8> -
o nmm—NVEMA CAASO> 5 @ loag = DO F10 qpup =MEM A DO<O> e
F9 =
0207 MEM A_CKE<0> K3 Joeo OM T_TABLE D20t =MEM A LK 10> o ro 62 55 42 28 2 21 20 30 41
MEM A CKE<1> K4 | cker - DQL1 =MEM A 11> o
0 MD—YE A RS CRI TI CAL patz| Ell =MEM A 12> -
o207 MEM A _CLK_P<0> 33 o T oqu3| EL0 =MNEM A 13> w
1o 24 7 VEM A_CLK_N<O> 32 |k ¢ = =MNEM A 14> -
m - D9 =
S MEM A CS L<0> L3 Josor S L A s =
L4 * — 63
70 24 21 7 EM‘—C(Sl a7 10 “VEM A 17> -
L8 |ono po1a| T10 —> —MEM A DOX18> oo
S Iom pQuo| T11 o= =VEM A DO<19> G =
P8 lowve peol R8 =MVEM A 20> o3
= D8 |pve pe1| R =MVEM A 21> -
18 pe2| R1O =NVEM A 22> o
70 63 20 21 7 rmy—VEM A_ODT<0> - oot poes| RAL =MVEM A 23> o
peal CL1 o> =MEM A DQ<24> D o
NVEM A ZQ<0> B3 |za0 paes| C10 = =VEM A DO<25> D =
VEM A_ZQ<1> B4 |z e 9 =MEM A 26> o
3 =
10 21 101 PPOV6_S3_MEM VREFCA A VREFCA T _NEM ﬁ ?i ©
= o
20 21 10 1s PPOV6_S3_MEM VREF| VREFDQ D@g——t—"’i-—m—@m —VEM A DO<29> N
Al B9 =MEM A 30>
NCx—2L | DQBO 6
NC% b1l B8 =MVEM A 1> o 70 62 53 42 23 22 21 20 19 17
NCx213 DQso_g L11 =MEM A N<O> .
NCX—57 pgs1_d Gt oo =MEM A DO N<1> e
NCX573 pgsz_g P11 o= =MEM A DB N<2> o
NCX—7 | nu pQs3_cj DLt =MVEM A N<3> 53
%XW | L10 =MEM A DOS_P<0> " 70 62 53 42 23 22 21 20 10 17
NCx—L post_ 1] GLO ~—>—— M A DOS P<1> D -
w2 pqsz_T] P10 o= =VEM A DQS P<2> ~—m
NCX 015 ] 1| D10 e—s_=VEM A DQS_P<3> ~o
NCx 013 DQS3_T| — 63
NCx——
[
NCx—z5
NCX—— ]NC
NCx——
7062 50422 2 2 20 10 7 _PPLV2_S3 .
JiC2300 1C2301 |1 C2302 |1 C2303 |1 C2304 ([:C2305 |[:C2306 JiC2307
0. 1UF L0 1UF L IUF L TUF L TUF L 10F L ToUF T0UF
19% - 1% T 1% T gy T gy - 1% —— 20% 20%
—|;1V 2:lV 2:lV 2:lV 2:lV 2:lV 225V —|;25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
702504220 22 2 20 10 7 _PPLV2_S3 . =
JiC2320 1C2321 [+ C2322 |1 C2323 |1 C2324
TUF L T0F L T0F L TOUF TOUF
180/0 -T— 180/0 - 180/0 -1 20% 20%
10V 10V 10V 25V 25V
—IZXSR 2 xsR 2 X5R 2 X5R. CERM —|;>6RCERM
402 402 402 0603 0603
70 62 53 a2 23 22 21 20 10 17 _PP1V2_S3 . =
JiE:ZF310 1 C2311 |1 C2312 PLACENENT_NOTE:
2 1% T 1% T, 3% 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o2 57 22 22 21 20 PP1V8B_S3 . =
JiC2330 1C2331 (1 C2332 |1 C2333
1L0JF f— 1L0JF f— 1QUF 1QUF
—Ij 187 S 180 S 280 —Ij 380
X5R X5R X5R- CERM X5R- CERM
402 402 0603 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

U2300

LPDDR3- 16GB

VDD1
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

FBGA
(2 OF 2)
1

EDFA232A1NMA- GD-

VSS|

VSSCA|

VSsQ

S

NN E R E R E

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013

T

LPDDR3 DRAM Channel
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LPDDR3 CHANNEL A (32-63)

U2400
LPDDR3- 16GB
FBGA
70 63 24 MEM A CAB<0> R2 lcao (1.gF 2) po| P2 =MEM A 32> o 62 57 23 22 21 20
70 63 24 MEM A CAB<1> P2 lcar 8 pqu| N =9 —VEM A DO<33> & -
70 65 20 VEM A_CAB<2> N2 |cnn . pce| NLO e =MEM A DO<34>
70 63 24 MEM A CAB<3> N3 |cas < pea| M1 o= =VEM A DQ<35> G o
70 63 24 MEM A CAB<4> M8 |caa b= pou| M8 =MEM A 36> o
7063 20 I\/Em ﬁ CAE<5> 2 s é oo m -— =NEm ﬁ DO<37>
70 63 24 7 <6> CAG DQ5 > =ME DQ<38> CED o
7065 20 MEM A_CAB<7> E2 |car P bo7| ML =MEM A_DO<39> -
meupm MEMA CAB<B8> o D2l & oos| 1L =MEM A_DO<40> o
0w my MEMA CAB<O> o @ loag w D[ FL0 g =NEM A DO<4l> e
F9 =
o2 MEM A _CKE<2> K3 |xeo OM T_TABLE P& =MEM A DQ=42> . ro 62 53 42 25 22 21 20 10 17
MEM A CKE<3> K4 | oker DQL1 o= =NVEM A _DO<43> D -
R nn > i CRITICAL  puz| Ell MEM A 32> 76370
o2 7 MEM A CLK P<1> 33 o T pan 3| E10 =NEM A 45> -
w2 my—MEM A CLK N<1> g 92 |k c pQual E9 =MEM A 46> N
Do =MNEM A 47>
L3 . DQL5| o3
oz MEM A L2 S et DQie| 18 o— —MEM A DO<48> oo
70 21 20 7 (TN MAGCS L<l> . LA pQ17| 12 =MEM A_DQ<49> G =
L8 Ipvo pQLe| T10 =MVEM A 50> o
S low pQio| 111 =MEM A 51> o
P8 pve peol R8 =MVEM_A 2> 02
= % Iove pee| RO =MEM A 53> .
8 DQe2| R0 o= =VEM A DQ<54> o =
70 63 24 20 7 rmy—VEM A_ODT<0> - oot poes| RAL =MVEM A 55> o
DQR4 ci1 -—d =MEM A DQ<56> D
NVEM A ZQ<2> B3 |za0 paes| C10 = =VEM A DO<57> D =
VEM A ZQ<3> B4 |7 pee| 2 =MNEM A 58> o
c8 =
10 20 10 10 PPOV6_S3_MEM VREFCA A \VREFCA g; oI _NEM ﬁ 59z «
= «
10 20 10 10 PPOV6_S3_MEM VREF \VREFDQ o ——.—NL-—MD—@Bw SNEVA o -
AL B9 > _\VEMA 62> o
NCx—— DRBOL 20 qugp =MEM A DO<62>
NC)% D@las—“_zwﬂﬂ_%@ 63 70 62 53 42 23 22 21 20 19 17
NCx213 DQso_g L11 =MEM A N<4> .
NCx—57 pes1_g Gt oo =NVEM A DOS N<5>
NCX 513 bosz_g P11 MEM A N<6> B
NCX*—— | nu pQs3_g D11 =NVEM A N<7> o
%IE T13 DQso_T] L10 =MEM A _DQS _P<4> o 70 62 53 42 23 22 21 20 19 17
NCx— ] past_T| &0 =MVEM A P<5> 6
NCx—2 pqsz_T] P10 o= VEM A DS P<6> o
NG u12 pgs3_T| P10 . =MEM A _DQOS _P<7> D =
NC u13 -
A
NC K9 NC
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiC24OO 1 C2401 |1 C2402 |[:C2403 |1C2404 |[:C2405 JiC2406
0. 1UF L0 1UF - 1TUF L TUF L TUF L 1UF TOUF
¥ T, 1% T, 8% T, 8% T, 8% T, 8% 3%
—F X8Rk CERM 2 %2k cERM 2 3o% 2 X5R 2 X5R 2 X5R —F X5R- CERM
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 ) =
JiC2420 1C2421 (1 C2422 |1 C2423
TUF L TUF L TUF TOUF
18°/n -T— 18°/n - 18°/n 20%
10V 10V 10V 25V
—F X5R 2 ¥5R 2 X5R —F X5R. CERM
402 402 402 0603
1
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 . -
Jiclszzuo 1 C2411 |1 C2412 PLACEVENT_NOTE:
S 1V T, 8% T, 8¢ 10uF caps are shared between DRAM
3B 3B R CERM Di stribute evenly.
62 57 23 22 21 20 _PP1V8B_S3 . =
JiC2430 1C2431 |1 C2432
1UF — IUF —— T0UF
—I; 187 S 1% S 3%y
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

u2400
LPDDR3- 16GB
FBGA
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[
<
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
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VDDCA
VDDQ
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NN E R E R E

8288
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LPDDR3 CHANNEL B (0- 31)

u2500
LPDDR3- 16GB
FBGA
70 63 24 MEM B_CAA<O> R2 lcao (1.&F2) pool P9 =MEM B 0> 63
70 63 24 MEM B_CAA<1> P2 lcar 8 pqu| N =MEM B 1> 63
70 63 24 MEM B_CAA<2> N2 |caz - pee| MO =MEM B 2> 63
70 63 24 MEM B_CAA<3> N3 |caz g peg| M1 o= =NVEM B DO<3> ao s
70 63 24 MEM B_CAA<4> M8 |cag =1 ey L] =MEM B 4> .
70 63 24 7 <6> CA6 DQB| = > 63
1o 0n 20 VEM B_CAA<7> E2 |car P¢ bo7| ML —MEM B 7> -
wenpmy MEMB CAA<B> o D?lo & oce| F1L =MEM B_DO<8> o
06— MEM B CAASO> o @l u DBl F10 g =MEM B DO<O> S
0207 MEM B_CKE<0> K3 |oeo OM T TABLE DO que =MEMB DO<10> ny e
MEM B_CKE<1> Ka | oxer - pqu1) F8 =MEM B 11> -
T VLD ALESLZ CRITICAL  pquz| Ell =MEM B 12> o
o207 MEM B CLK_P<0> 33 o T oqu3| EL0 =MEM B 13> w
02 o MEM B_CLK_N<O> g 92 | ¢ pou4| E9 =MEM B 14> -
70 24 23 7 MEM B_CS L<0> L3 {0 %2 ?: fﬁm S 1gz -
L4 * — 63
70 24 23 7 [T MEM B_CS L<1> e st oL T8 _VEM B 17> o
L8 |ovo pais| 110 =MEM B_DQ<18> o -
S Iom pQuo| T11 o= =VEM B DO<19> G =
P8 pve peol R8 =MVEM B 20> 02
= D8 |pve pe1| R =MVEM B 21> -
I8 pe2| R1O =NMVEM B 22> o
70 63 24 23 7 rmy—VEM B_ODT<0> - oot poes| RAL =MVEM B 23> o
peal CL1 -~ =MEM B DQ<24> o -
VEM B _ZQ<0> B3 |za0 paes| C10 @=p=VEM B_DO<25> D =
VEM B_ZQ<1> B4 |z s @ =MEM B 26> o
&3 =
20 23 101 PPOV6_S3_MEM VREFCA B VREFCA T _NEM S ?i ©
PRV = DQ<28 D o
70 23 10 18 PPOV6_S3_MEM VREF VREFDQ bcpo| B0 —MEM B_DO<29> o
Al B9 =MEM B 30>
NCx¥—— DQBO 63
NC)% Dee1| B8 =MEM B 1> o
NCx213 DQso_g L11 =MEM B, N<O> .
NCX—57 pgs1_d Gt oo =MEM B DOS N<1> e
NCX573 pgsz_g P11 @=p=MEM B DB N<2> ~m o
NCX—7 | nu pQs3_cj DLt =MEM B N<3> 53
%XW baso_T| L10 =VEM B_DQS P<0> (o
NCx—2 | pes1_T|_GL0 =MEM B P<1> o
w2 pgs2_T|_P10 o= =VEM B _DQS_P<2> G =
NCX 015 ] [ p1o =MEM B P<3>
NC)W m,T—“——LE 63
NCX——
[
NCX =61 e
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiCZSOO 1 C2501 |1 C2502 |1 C2503 |1 C2504 |+ C2505 Ji
0. 1UF Lo 1uF L TUF L T0F L T0F L 10F
—I' 187 T, 18 T, i8¢ T, 1% T, 1% T, 8% —I'
2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_ S3 _ =
JiC2520 1C2521 |1 C2522 |1 C2523
TOF L 17 T LIt TOUF
10% -1 10% =1 10% 20%
—IZ 18V 2 18V 2 18V —IZ 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
1
70 62 53 42 23 22 21 20 19 7 _PPLV2_S3 . -
ch510 12511 |1 (2512 PLACEVENT_NOTE:
TOF L TUF TOUF
18V T, 18V T, 8¢
2 2 2 N N
T 3B 3B R CERM Di stribute evenly.
o2 57 25 22 21 20 _PPLVB_S3 . =
JiC2530 1 C2531 |1 C2532
TUF 4 TOF ~ 7 L T0UF
S 167 S 180 S 280
235 235 8o

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

10uF caps are shared between DRAM

PP1V8_S3

PP1V2_S3

SEEEEEE R
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LPDDR3- 16GB
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OM T_TABLE
CRI TI CAL
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LPDDR3 CHANNEL B (32-63)

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

10uF caps are shared between DRAM

U2600
LPDDR3- 16GB
FBGA
70 63 24 MEM B _CAB<0> R2 |ca0 (1.16F 2) poo| P9 =MEM B 32> 63
70 63 24 MEM B_CAB<1> P2 lcar 8 pqu| N =MEM B 33> o3
70 63 24 MEM B _CAB<2> N2 a2 5 poe| N0 -—d =MEM B DQ<34> D
70 63 24 MEM B CAB<3> N3 |cas < pea| M1 =MEM B, 35> o
70 63 24 MEM B _CAB<4> M8 |caa b= pou| M8 =MEM B 36> o
70 65 20 MEM B_CAB<5> F3 |cas S os| M e =MEM B DO<37>
M B_CAB<6> E3 loas 2 Do M0 g =MEM B DO<38> o
7065 20 MVEM B_CAB<7> E2 |car P bo7| ML =MEM B_DO<39> -
70 63 24 [y VEM B_CAB<8> pe 22 |cag fa oog| FLL e =MEM B DO<40>  —,
02 pmy— MEM B_CAB<9> g @ | u D[ FI0 g MEM B DO<33> S
F9 =
7024 7 MEM B_CKE<2> K3 |lkeo OM T_TABLE P30 _NEM B 42> .
NEM B_CKE<3> Ka - DAUUTE gy =MEM B _DO=43> o
20 M—n 2 =RESS" g OEL ooy 7y cAL pr2| ELL =MEM B 44> -
0247 MEM B CLK P<1> I3 Jek T pqia| E10 =MVEM B 45> o
0 > MEM B _CLK N<1> g 32 |k ¢ = =MEM B 46> o
D9 =
70 24 22 7 MEM B_CS L<0> L3 oo ﬁz = _ﬁm S igz o
[ po 178 e =MEMB DQ<48> om o
70 24 227MCCS1 DQl?Tg—“_=NﬂA_B~M>_®s:
L8 Ipvo pQLe| T10 =MVEM B 50> o
S low pQio| 111 = =VEM B DO<51> oD
P8 pve peol R8 =MEM B 2> o
= % Iove pee| RO =MEM B 53> .
8 DQe2| R0 o= =VEM B_DQ<54> o =
70 63 24 22 7 EM‘—OJT D3 R11 —NVEM B 55> -
DQR4 ci1 -—d =MEM B DQ<56> D
MEM B_ZQ<2> B3 |70 paes| C10 o= =VEM B DO<57> D
MEM B _Z0<3> B4 |zn bope| @ =MEM B_DO<58> o
3 =
102 10 10 PPOV6_S3_MEM VREFCA B VReFca T M B Baas -
= o
20 22 10 1s PPOV6_S3_MEM VREF! VREFDQ o oo *=*——po-B-D00> —an Doc6is -
Al B9 =MEM B 62>
NCx— R0t g =MEM B DO<62> ey o
NC)% DQGlBs—“_zwﬂA_BﬁmL@ 63
NCx213 DQso_g L11 =MEM B, N<4> .
NCx—57 pes1_g Gt o= =VEM B DOS N<5>
NCX 513 pgs2_d Pt =MEM B, N<6> -
NCX*—— | nu pgs3_d P11 MEM B N<6> e
$15T13 paso_T|_L10 =MEM B_DQS_P<4> S -
NCx—2 | pest_1] GL0 =MEM B P<5> o
NC)& D@ZfTL“_zwaﬂ_m&E 63
2 D10 NMEM B P<6>
NCx~22 | D3 T{ D0 gy NEM B DOS P<6> ryreno
NCx—23 |
[
NCX =61 e
o)
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiCZGOO 1C2601 [ C2602 |1 C2603 |1C2604 |[+(C2605 Ji
0. 1UF Lo 1UF L TUF L T0F L T0F L 10F
149 - 19y - g% T gy T gy - 1%
—|; 1 V_ 2 1 V_ 2 10V 2 10V 2 10V 2 10V —F
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
702504220 22 2 20 10 7 _PPLV2_S3 . =
JiCZGZO 1C2621 (1 C2622 |1C2623
TUF L 10 T L IUF TOUF
180/0 -T— 180/0 - 180/0 20%
10V 10V 10V 25V
2 X5R 2 xsR 2 X5R 2 X5R. CERM
402 402 402 0603
L
70 62 53 42 23 22 21 20 19 7 _PPLV2_S3 . -
Jicl:zFelo JiE:ZF(Sll PLACENENT_NOTE:
19% - 1%
2 3¢ 2 3 ; h
s s Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 . =
JiC2630 1C2631 |1 C2632
1L0JF f— 1L0JF 1QUF
—Ij 187 S 180 —F 380
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

U2600
LPDDR3- 16GB
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Intel recconmends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK
o2 53 20 PPOV6_S0_DDRVTT
70 63 20 MEM A _CAA<9> RP2701 56 4 5 q
oo % MEM A_CAA<8> _RP2/701 56 3 5 5% i G i S TAYY
70 63 20 7 rmy—VEM A_CAA<6> RP2701 56 » ,\N\/VVV 7 5% 17 32W 4X0201- HF 6%
70 53 20 ry— VEM A_CAA<7> RP2/7/01 56 1 5 S 1732W 4X0201-FF | —F RV X5R- 1
70 63 20 [Ty VEM A CAA<5> R2700 56 LAAN2 o 4X0201- HF
7020 1 ry—MEM A CLK P<0> R2701 39 . 2 D% I 20W Z0T W ¢
020 oy MEM A QLK N<0> RZ70Z2 30 4 ;D17 20W 20w [ |1C2701 |1 C2702
72 7 oy MEM A CKE<1> R27 82 1 AAN2 3 ATUF ——Q 4TUF
0w omy— MEM A CKE<0> RZ704 82 1,472 T0720W 200 A 2 Wos xor 1 12 Bl xsr 1
70 63 20 Ty VEM A CAA<4> R2705 56 . ; DA IIZ0W 20T W ! 01 o1
70 63 20 [Ty VEM A CAA<3> R2706 56 LAANZ o
70 63 20 ry—VEM_A_CAA<2> RPZ2703 56 4 5 5% 1720W 20T WF :
700020 Oy MEM A CAA<1> RP2703 56 3, A7 6 SWIT3ZW AX020I-FF T |1 C2703 |1 C2704
70 53 20 [y VEM A_CAA<0> RP2703 56 QIV\/\/VVV 7 517 32W 4X0201-FF ATUF —— 0, 47UF
70 53 21 [y VEM A_CAB<0O> R2725 56 1 p  ORUSZWIAXONTH T T, Ay oo o A o
70 53 21 gy VEM A_CAB<8> RP2707 56 4 AAARE g 01 01
70 6 21 7 rmy—MVEM A_CAB<6> RP2/07 56 s 6 D 17 32ZW 4X0201- AF
L B e A G —RP707 S WS |1 5705 |: c2706
70 63 21 MEM A CAB<5> A 1 8 d - 1 1
70 3% MEM A CLK P<i1> R2707 39 1m2 5% I732W~4X0201- HF ATUF —— 0, 47UF
wa - MEM A CLK N<1> RZ708 30 4 p SN IT20W 20TW D T2 B xsrme 1 |2 A xor 1
7021 7 rmy— MEM A_CKE<2> R270 82 1 AN o T
w1 y—MEM A CKE<3> R2720 82 1 A\NN2 5% 17 Z0W 20T V-
70 02 [y VEM A_CAB<4> «25%% 56 1 , 5% 17 20W 20T WF s
70 63 21 MEM A CAB<2> R 56 4 5 % 1C2707 |1 C2708
. % MVEM A_CAB<3> RPZ 704 56 =\ s S%IT32W 4X020T FF ! ATUF —= 0. 47UF
R MEM A _CAB<1> RP2704 56 » 7 5% 7X0201- FF P i
o % MEM A CAB<0> __RP2704 56 1% ¢ SWIT3ZW aX020L-FF £ X5R- 1 M X5R- 1
o220 7 ry—MEM A CS L<0> R (22 82 1 o ©WITS2W 4X0201-FF T
oan o MEMA CS L=l> 1%;%2 82 IANNA—5 n1/ ZOW 20T WF 1
70 63 2120 7 A 82 i 1
3 ™ VEM A _ODT<0> LAAN2 DO O L %2477(&2
%
Spar e 2 GhRM XBR- 1
RP%gOB
NC—= 8 % NC CRI Tl CAL
50 PLACE_NEAR=RP2701. 5: 4nm| 1 7
1/ 32W /=
4X0201- HF %
2 N
—|_ %(33 CERM 1

o2 53 2¢ PPOVE_SO_DDRVTT

- CERM- 1
3

00 2 o MEM B_CAA<9>  RP2712 56 DYV S (
70 6 22 (T MEM B_CAA<8> R %;_.% 56 3 6 d - [ 1 C24771L_J(F)
70 63 22 [T MEM B_CAA<7> A 1 56 2 V7 5% I/32W 4X0201-FF 0%
70 63 22 ' >—NMEM B_CAA<6> RP2/712 56 TN\ SR T 3PW %0201 [ —F RV X5R- 1
70 00 22 rmy— VEM B_CAA<5> «2;_.1 56 i nn2 P STT ;51 ml- HF
0227 MEM B QLK P<0> RZ2/71 39 1 2 %
70 22 7@@ MEM B_CLK_N<0> «%;% 30 LY, SR TIwW T o C2477:]L_J[:]:_ 1 02477%,2
oD MEM & CREs<L> 1_27 P 8 AN 5% 17 20W 20T VF % - 20%
0 22 7 ry—VEM B_CKE<0> Re /L 82 1 AAN2 2 Yo xsr 1 12 Alrwv xR 1
70 00 22 [y MVEM B CAA<4> R271I5 56 . ; D% 1/ 20W 20T W ! 01 01
0wz rmy MEM B CAA<2> RI7I6 56 1n ANz >0
70 65 22 ry—VEM B_CAA<3> R %7__c 56 4 5 5% 17 20W 20T W e
70 63 22 MEM B_CAA<1> A 15 56 3 6 ° - 1 1
n e D e RPo T3 86 W\ wwrmwaomrwt L $2 G20
o R273 NN\ 5% 1732w aX020T-FF % T, 19
70 63 23 Cy—NVEM B_CAB<9> £ (O 56 1 2 L2 Alovixsr1 |2 Arv xsr 1
70 00 22 rmy—VEM B_CAB<8> RP2717 56 AAAE o 01 01
70 00 22 rmy—VEM B_CAB<7> RP2/7/17 56 s 5 D 17 32ZW 4X0201- AF
7027 o MEM B_CAB<6> R %ZI; 56 2 7 O%ITSZW Ziozoi- :E ;
o6 M B _CAB<5>___RP271/7 56 1 s 5% - _Ll J_l
= =N RO T 31 A VAN s G v R M o e
02— MEM B CLK P<1> RZ/718 39, , DN IT20W 20T W O P /A PY /AN,
72 7 oy VEM B CKE<2> R271 82 1 ANN2 o T T
7 2 7 y—VEM B_CKE<3> R2730 82 1 ANN2 59 17 Z0W 20T WF
70 00 22 y—MVEM B CAB<4> «25% [ 561 2 SW 1T 20W Z0T W ¢
70 63 2 M B B<2> A 1 56 4 5 ° 1 1
706 2 oy MEM B CAB<1> RP2714 56 - 7 5% 4X020T- FF P \idg S a9”
e :rr_,m MEM B CAB<O> _ RPZ2 714 56 1.\ g SWITSZW 2020 FF M OGR 1 M XGR-1
w22 m—MEM B CS L<0> R 73 82 1 o OWITS2W 4X0201-FF T
22wy MEM B CS L<1> R2733 82 LAANZ o
7062 2 7y MEM B ODT<0> RZ734 82 4 , SWIT20W 20TV 1C2719
NV 5% 17 20W 201 MF 29/47UF
%
Spar e 2 cram X5R 1
RP%ng
NCH—AAA~x NC CRI Tl CAL
50 PLACE_NEAR=RP2714. 8: amt C2740
1/ 32W (=
4X0201- HF % é‘i
&
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SYNC DATE=02/06/ 2013

d} Appl e I nc.
®

<SCH_NUM>
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMAT|I ON CONTAI NED HEREI N | S THE

PROPRI ETARY P ERTY _OF APPLE | NC.

THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

27 OF 121

2




8 7 6 5 4 3 2 1

CRI TI CAL

PO E_TBT_R2D C P<0> — — 4 PO E_TBT D2R P<0> rrmy oo
< mp—PCLE TBT R2D C P<0> (2800 Im—/‘x%ml « POLE_TBT R2D P<0>  AB | pegig N800 Fere o A . PCIE TET D2R C P<o> 281 ?UF o o0 o

o PCI E_TBT _R2D N<O> AALO | pERN O PETN O _AP7 e PCI E_TBT_D2R C N<O>

o mm—PCLE TBT_R2D C N<0> C2801 . ST = CACTUSRI DGE4C = 2841 . PO E _TBT D2R N<O> rrm 11 oo
0. 1UF FCBGA 0. 1UF
(SYM 1 CF 2)
o 1 —PCLE_TBT _R2D C P<1> CZ%O%UF TS . PCLE_TBT_R2D P<1> A2 | perp 1 pere 1| A . POIE_TBT_DPR C_P<1> C2%4§U'; : PO E TBT D2R P<1> rom 1o

3 o
o 10 PCIE TBT_R2D C N<1> 2 POE TBT R2D Nel> ABI3 pery s PETN 1| ADIL o PO B TBT DR C Nel> E_TBJ, D2R N<I> o
0 1UF 10% X5R-CERM 0201 1UF 10% 15V

« - POE TBT R2D C P<2> CI2804 it er o orr o POLE TBT RED Pep> 815 | penp pETP 2| ADI3 o PCLE_TBT_DPR C P<2> .—|C2%4‘1‘UF’ Fm—mv—;mm—lm—@ DO E TBT D2R P<2> rmy wa o
PCIE TBT_R2D C N<2> C2805 2 PQLE TBT R2D N<2> AN | pery 2 PETN 2| A0 PQILE TBT PR C N<2> | pgA5 s POLE_TBT DR N2>
o 0. 1UF |1o—%‘x€%m' o 1UF | % ey e

o 1 PCl E_TBT_R2D C P<3> C2%016UF: I-mv—lzéﬁ—m w PCIE TBT R2D P<3>  AMS | perp 3 pETP 3| ADI7  POLE TBT DPR C P<3> C2%4(13UF1 : PO E TBT D2R P<3> 14 00

PCl E GEN2

AB19 AD19
o0 14 PCIE TBT R2D C N<3> C2807 - I_m_ﬁ_m o PCIE TBT R2D N<3> PERN_3| | PETN 3 w PCIE_TBT D2R C N<3> C2847 11|: PCE TBT D2R N<3> .
0. 1UF v 0. 1UF g ;
o m—1BI_PCIE RESET L R6 { PERST_N RSENSE] Y20 TBT_RSENSE
TBT_PWR ON POC RST_L 92 pwr oN POC RSTN veo .
NO_STUFF RBIAS 1B REILAS 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 1517 25 26 27 62 64 C2810: TP_TBT MONDCO AD23 | oo v 1% 0 - GPIlO 13 8 - GPIO.15
0. 1 E o T TP_TBT MONDCL AC24 | vonpe1 —XNC B 1- GO 9 - GPIO 11
BYPASS-U2890 8: 2mm Sg 815! DEBUG For nonitoring current/vol tage 220 2 - GPIO2 10 - GPIO 14
R2890! 1R2891 R2892* 1R2893 01 NOSTUEE TBT_MONOBSP W8 | vonoes_P 3 - GPIO3 11 - GPIO0
3 3K 3 l}fE 3. 3K L & TET_MINCBSN W6 | MoNCBS_N Not used in host mode 4- GPIOS 12 - GPIO 12
1/2@?@ %@0‘” CRITI CAL uzg}@/ Eé%ow = 00T, DEBUG For monitoring cl ock " ®) B (70 e rsT 0 N, M TP TBT Pd B RESETO L 5 - PCIE_RST_1_N 13 - GPIO 10
28 TP_TBT_THERM DP THERVDA —RST_0_No— 6 - PCIE_RST 2_N 14 - PB_LSTX
201 201 OM T_TABLE 2 ~Usé AAS TN\D bal I for TFHERM DN | (7)) # | PaE_RST 1. TP_TBT PCIE RESET1 L
2| |2 — T —RST_1_No-= 7 - PCIE_RST_3_N 15 - PB_LSRX
= TBT SPl MOSI 2 | e o w|PoE RST 2 TP_TBT_PCl E_RESET2_L - RST_3_| _
n S &
(TBT_SPL_MOSL) 5 p 890 d.2 (TBT_SPI_M SQ » TBT_SPI _M SO P5 e o |8 > P POERST 3| 1P TBI POLE RESELS L
MD5256- RMCBXG n TBT SPI_CS L AD | EE cs NG v
(TBT_SPI _CLK) 6 1c™ " Mp . TBT_SPI_CLK W e o |4 POl E_CLKREQ 0D TBT_CLKREQ | SQL_L o PP3V3_TBTLC 1o 31 25 20 21 2 00
(TBT_SPL_CS 1)  ids s
TBTROM WP L 3 15 10 15 (T XDP JTAG | SP TDI V1 | 1p 'E—; EN_LC | TBT _EN LC PWR o ‘R2898
" w15 rp—JTAG TBT_TVE 853 1 ve £ a2l PCIE CLK100M TBT P 10K
TBTROM HOD L 7 noor 150 s XDP_JTAG | SP_TCK ARG | ek 5 REFCLK_100_I N FZB2L e $how
» = DB JTAG LS T i REFOLK_100_[ N_| PCIE CLKIOOM TBT N o ¥ R2895
vss DM 18 15 (OOT] 2
TBT_TEST_EN N | TEST_EN V] %) 806
4 9 - AR24 ., SYSCLK_CLK25M TBT_R N > SYSCLK_CLK25M TBT
ABS < XTAL_25_| AAA am e e
TBT TEST PWR GOOD TEST_PWR_GOOD | = 8 XTAL_25_out| AB23__TP_TBT_XTAL250UT % o
o vzow  Divides 3.3V to 1.8V
1 1 JR—
1 R2825 R2829 o DP_TBTSNKO_M._P<3>  El4 | ppgreo 3 p ™ aLK Ut A% TBT TMJ CLK_OUT 201
- Y Zﬁf”" g‘?"w oo DB TBTSNKO M. N<S> D13 fopswo_s n ok Y8 TBT TMJ CLK IN w22 2020 1 1 _PP3V3_TBTLC
NO STUFF
0201, 20201 o7 2 DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P —
¢ 2 _DP_TBTSNKO_M_N<2> D15 | ppsnko 2 N | bpsrc 3P| Al4 TP _DP TBTSRC M. CP<3> ., 1R2897 R28991 11R%896 11RO2K880
B15
o » DP_TBTSNKO_M._P<1>  E18 | pogyeo 1 p DPSRC_3_N 1B LP_1BISIKC M. Chede . Brow g Toow ow
= o7 2s _DP_TBTSNKO_M._N<1> D17 | ppsNko_1_N DPSRC 2 P | _Al2 TP_DP_TBTSRC M._CP<2>, 2201 201, 2201 2340:1
3 CN<.
o 2s _DP_TBTSNKO_M._P<0> _ E20 |ppsnko o P |% o ° pPSRC_2 NI BL TP _DP_TBTSRC M. 22 o 5 _TBT. XBAR_EN_L
or s _DP_TBTSNKO_M__N<O> D19 | ppsko o N |@ > | oescae A0 NC DP_TBTSRC M__CP<1>,, = = = 2 115 TBT_GORSX_BI DI R
DP_TBTSNKO_AUXCH P A6 | DPSNKO_AUX_P < g| oesrcan| B NC DP TBTSRC M._CN<l>., R2881 for CYA,
. S TDP_TBTSNKO_AUXCH N &5 T AUX _ A8 TP_DP_TBTSRC M._CP<0> al l ows separation ‘R2881
SNKO AC Coupl i ng o7 DPSNKO_ALX N g| oesreopi o= of GPIO 2/GPIO 9 0
DP_TBTSNKO_M_C P<0> C2820 DP_TBTSNKO_M__P<0> > o— DP_TETSNKO_HPD £ | bPSNKO_HPD, Q. g| rereoN TE_DP_TBTSRC M. 0 if necessary. 350w
@———M:“—gz—cg%—mr— o — n ?| oesrc A p| 2 NC DP_TBTSRC AUXCH CP., Stuff one of R2881/2. |,80
E6 ] D3
o+ - DP_TBTSNKO_M._C N<0> C2821 . DP_TBTSNKO_M._N<O> . o R2830" o e DB M | L3P &) DPSRC_AUX_N NC_DP TBTSRC AUXCH CN.. » TBT GPLO 9
0. 1UF i%‘ié‘l R %0 o) o DPSNK1_3_N oPSRC_HPD_oD| V3 DP TBTSRC HPD » IBT_GPIO 14
o 2 _DP_TBTSNK1_M._P<2> E8 s b — NO STUFF
o s rmy—DP_TBTSNKO_M._C P<1> C2822 DP TBTSNKO_M._P<1> ,. 280 s DPSNKL_2
’ LUk 1 T38R aR ’ e «r2s D TETSNKL M. N<2> S {opsa_2 N GPlo2iceesy YL TBT_GRSX_BIDIR Dy s 1 2 ‘R2832 R2883!| |'R2882
o s > DP_TBTSNKO_M._C N<1> C2823 DP _TBTSNKO_M._N<1> o w2 DP_TBTSNKL M. P<1>  E10 | ooy 1 p (FORCE_LPWR) GPlO.3 Y2 TBT PWR EN oo 100K 10K 10K
0 10F | MEE = oz DP_TBTSNKI M. N<1> D lppswi 1N E PO a/wAKE N 0O Y4 SMC PNE S4 DARK L oo 5 57 s v v e
DP_TBTSNKO_M._C P<2> C2824 |- DP TBTSNKO_M._P<2> DP_TBTSNKI M_P<0>  El2 ¥ GPos/coPuc BveN A2 TBT_Ql O PLUG EVENT w18 2 a2
675 @———' I-mv—rsv—mr— 25 67 67 25 DPSNK1_0_P (2 pe " o ABL SVMBUS PCH DATA
0.21UF R & o 25 _DP_TBTSNK1_M__N<O> D1 | ppsnki 0 N |@ g: gf;ggi;’t AZ  aMVBLUS PCH CLK <D
DETETSRKO M. C Re2> CZ% ?ué Tov oy Doy L oNKO_ M. NS22 2o s o s DP_TBTSNKL_AUXCH P M | ppsaa_aux p GPI 0.8/ EN.CI O PWR 00| P2 (TRT EN Cl O PWR 1) —
C2826 or e o s _DP_TBTSNK1_AUXCH N B3 | ppenKi_AUX_N 0 ) oo o[ TBT GPIO .9
DP_TBTSNKO_M._C P<3> e DP_TBTSNKO_M._P<3> ., s o014 T2 _TBT GPIO 14
0. 1UF | MBE I, 02T 1 o L [BLShKl_HPD DPSNKIL_HPD_| o015 Y5 TBT DDC XBAR EN L

o s m—DP_TBTSNKO_M._C N<3> C2827 .| DP_TBTSNKO_M._N<3> , ., )
0. 1UF 'l x5R ceRm R2831

5ok A_R2D C P<0> @4 | pA_ 01 00_TX_PIDP_SRC 0_P| [PB_Cl c2_Tx P/ DP_SRC 0_p| _R24 NC TBT_B_R2D_CP<0>
2828 1250 A R2D C N<O> E24 | pA 1 00_TX_N/ DP_SRC 0_N PB_Cl C2_TX_N/ DP_SRC_0_N_N24 NC TBT B R2D CN<0> o
o ”E——M TBTSNKO_AUXCH C P 0 1U|; I'MV_IEV_MT—;SRLZ Y DErLETSNKO_ALXCH P 2 o 2'641:2 A D2R P<0> gi PA_Cl O0_RX_P % % PB_Cl O2_RX_P| $§ NC TBT B _D2RP<0> am
o7 13¢q@ry—DP_TBTSNKO_AUXCH C N C2829 11 DP_TBTSNKO_AUXCH N ;o A DR N<0> PACIQO_RX N 2 2 PB_Ca 2_RX| NC TBL B D2RN=(z <TT o 225 TBT_A DP_PWRDN
0. 1UF 'l X5R ceRm = A_CONFI GL_BUF KL | pA_CONFI G/ 1 ©_0_LSEO PB_CONFI GL/ €l O 2_Lsed_Pt TBT_B_CONFI G1_BUF am e s _1IBT_B _DP PWRDN
. A CONFI &_RC ' | PA CONFIG2/CIO0_LSCE_| | PB CONFIG2/ClO 2 LSCE M TBT_B CONFI&_RC am e 282725 1BT_A HV_EN
SNK1 AC Coupl i ng s TBT_B_HV_EN
A R2D C P<l> L24 | pp cio1_Tx PIDP_SRC 2P| [PB cics_Tx PiDP.srRc2 Pl Y24 NC TBT B R2D CP<1> oo o
o7 e 5@———|DP TBISNCL M. C Pl C2803?U'; I—mv—n;v—lmj-r—;5RLz v, Do TBISNKI M. P<0= . A R2D C N<1> J24 | pA_CI OL_TX_N DP_SRC 2_N PB_CIO8_TX NDP_SRC 2 N_Y24 NC TBT B R2D CN<i1> oD o R2888! 1R2887
oo mm_DP_TBTSNK1 M_C N<0> C2831 |- DP_TBTSNKL M._N<O> ..o A D2R P<1> L22 | pp g Rrx P ol e PB G os_RX P Y22 NC TBT B D2RP<1> am o 10K 10K
0. 1UF Il 38R ceRm A D2R N<1> 322 | pp co1 RX N E E P8 0ls RXN_22 _NC TBT B D2RN<1> am = 1’2@? é’é“w
o105 ry—DP_TBTSNKI M._C P<1> C2832 :||: DP TBTSNK1 M._P<1> ,. A LSTX N2 | pA_LSTX O O_1_LSEO PB_LSTX/ Gl O_3_LSEQ_L6 NC TBT_B LSTX oo o : :
0. 1UF 'l x5R ceRm A_LSRX J6 | pA_LSRX/ 1 O_1_LSCE PB_LSRX/ Cl O 3_LSce| & TBT_B_LSRX am e 4
o105 ry—DP_TBTSNKI M. C N<1> C2833 | DP TBTSNK1 M._N<1> . - 1
0. 1UF 'l x5) ceRm 7 TBTPA M__C P<1> A6 | pa DPSRC 1_P U) PB_DPSRC 1_p|_A20 DP_TBTPB M._C P<1> Flosis} =
DP_TBTSNKI M__C P<2> C2834 |- DP_TBTSNKI M. P<2> " TBTPA M._C Nel> P17 | pA DPSRC LN Pe_oPsrc 1 N P21 DP TBTPB M._C N<1> ooy
o é)g%UF 18R B " TBTPA M_C P<3> A8 |p ppspc 3 p % PB_DPSRC 3P| 22  DP TBTPB M _C P<3> oy L R S DA 00 201
- DP_TBTSNK1 N<2> DP_TBTSNK1 N<2> o o " TBTPA N<3>  B19 B2 DP _TBTPB N<3>
. SNKL_M._C 335 L SNKL_M_ . M _C N3 PA_DPSRC_3_N Q PB_DPSRC_3_ M._C N<3 o Thunder bol t Host 1 of 2
. TBTPA AUXCH C P F3 | pp aux p PE AU P DL NC DP TBTPB AUXCH CP emmyuin N |
67 18 5 DP_TBTSNK1 P<3> 1U'; 20% -7 IOJ; TBTSNK1, P<3> ;o 71 TBTPA AUXCH C N F1 | pa AUX N pB_AUX_N_E2 NC DP TBTPB AUXCH CN G d} Appl e | nc. <SO‘|_NU'V|> D
o 05 ry—DP_TBTSNKI M. C N<3> C2837 DP TBTSNK1 M._N<3> ,. TBTPA_HPD HL | pA_DPSRC_HPD pPB_DPSRC_HPDL_K3 DP_TBTPB_HPD ams ° <E4LABEL>
0. TUF TT56R crn 2 27 & | @PI 0_0/ PA_HV_EN BYPO @GPl 01/ PB_HV_EN BYPo[ M TBT B HV_EN o = NOTI CE OF PROPRI ETARY PROPERTY:
DP TBTSNKL AUXCH C P C2838 DP TBTSNKL AUXCH P M8 | GPI 0_10/ PA_CI O_SEL/ BYP1 GPIO_11/ PB_Cl O_SEL/ BYP1| L2 TBT B O O SEL oD FHEPRN AN PROPERIY GF-APRLE | N, © THE
o7 e HE——:LUF' I‘%Z—CIE%—WT—“ o 28 M | GPI 0 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN BYP2| 4 TBT_B _DP PWRDN o > TTi?;?iﬁ,ﬁii%ﬁ;ﬂ“"w“&, DENCE 28 OF 121
Il NOT TO REPRODUCE OR COPY I T
o1 DP TBTSNKL AUXCH C N (2839 q DR [ETSNKL AUXCH N 2 o For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL |ow (10k). All other port signals can be NC 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE GR PART
0. 1UF 'l x5) cerm — IV ALL Rl GHTS RESERVED
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PP1VO5_TBTCI O 27 62 64
PPIVOS TBTLC CRITI CAL 2722 mN (Si ngl e- Port)
ez " J10 OM T_TABLE K11 2700 nmW (Dual - Port)
??? MW (Single Port) VCC1PO_ON Ye VCC1PO EDP: 1100 mA
250 mW (Dual Port) J12 | yvocipo_on U2800 veerpo | KIS :
EDP: 1600 mA C29001 1C2910 [1C2911 |1 C29]ﬁ2 1 C29]ﬁ3 Ji4 vm1P07WMULé%EQEEGE4C veeipo | L10 C%9049 1 C%904.;]:_ 1 C%904F2: 1 C%904§ 1 C%904é 1 C%904§ 1 1 C2L§?:05
zlé'é — = %OXOUF - %OXOUF - %Ozou - %OzOU 16 | vocIPo_ N (symD oF 2) veepo | _L14 SO — 1.0YE— 1.04F— 1.04F— 1.00F— 1.0 — 5%5”
63V e\ e\ e\ e\ J8 ML1 6.3V 6.3V 6.3V 5 6.3V 6.3V 6.3V 5 &
CERM X5R 2 2 3R 2 %R 2 %R 2 %R VCC1PO_ON VCCLPO X5R X5R X5R X5R X5R X5R BV X5R
0402>1 0301- 1 0301- 1 0301- 1 0301- 1 K7 | voc1po oN veeLpo |_MI5 02011 020171 020171 020171 02011 020171 02~ 1
T15 | vociPo_oN veeipo | _NLO
Y14 | veeipo_oN veerpo | N4 L
V7 | veeiPo_oN veerpo | P11
C21900?:_ 1 1 C29];E4 1 C29U]ﬁ5 1 CZ%]FEG 1 C29U]ﬁ7 V8 | vocipo_on VCC1PO Plg
J . L L RL
GZLéSfTZ TR TR LT Tl S10 f veciro_pe vocro [ T2
CEO o>2<- 1 5501 1 5?01- 1 5501 1 5?01- 1 GL2 | voc1po_pe voeipo | 711
Gl4 | vecipo_PE vecipo |_ULO
GL6 | vecipo_PE > voerpo [ VT
= G18 | vecipo_PE PP3V3_TBTLC 1s 17 25 27 62 64
- vecipo | W0 "
HL9 | vocipo_PE ??? MW (Singl e-Port)
K19 | vocipo_pe vocaps | M 250 mW (Dual - Port)
ML | vocipo_PE voacars |_P7 EDP: 50 nmA
P19
719 xgizg{E vocsps |17 C%9079 1 C%907.;]:_ 1 C%907F2: 1 C%907§ 1 C%907é 1 1 CﬁgFGO
- . _— . 0 —— . 0 —— . 0 —— . 0 —— ——
] v e wmsootut) olyir el Tealir Tolr elT T
VCC1PO_PE VCeC3P3_Cl O 0201-1 0201-1 0201-1 0201-1 0201-1 402- 1
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | vecipo_PE vecaps e | HLL
e vocsps_pp | _HL3 =
VCCLPO_DPAUX vocars op |_FL5
M | vecipo_braux voesps op | HLT
ADL | yss VCC3P3_DPAUX | H7
KI3 | yss
K9 | vss
L12 | yss _PP3V3_S4 TBTAPWR:s 27 20 62
L16 | yss vocsps_poc | K7 EDP: 10 mA
L8 | yss
M3 | yss vsspe | @22 C29901
M7 | vss vsspe |24 1. 00 ——
M |vss vsspe | 6.8% 2
NIZ | yss vespE |06 0201°1
NL6 fyss vsspE | B L
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe |_F13
R16 | yss vsspe |_F15
R8 | vss vsspe |_F17
T13 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_FS
U16 | yss vsspe |_F7
W | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | \ssPE vsspe | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 Y19
Cio ] VSSPE VSSPE o SYNC MAGTER=JAL M.B SYNC DATE=02/ 06/ 2013
VSSPE vsspe |21 T
ci8 Y.
o] Ve VeSPE L2 Thunderbolt Host (2 of 2
VSSPE VSSPE BT g |
< NUM>| D
= = d} Appl e Inc. SCH_NU
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 29 OF 121
EDP nunbers are from 12/22/2011 enmil from HaimLustig (Intel) to Paul Baker (Apple) Il NOT TO REPRODUCE OR COPY I T
Power consunption figures from CR DG v0.57, |BL doc #472455. ':i/ /"f[ ;?Gf\s/?ésg;vzfu SHIT IN VHOLE OR PART
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Page Not es

S| 8409DB:
Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt Reg UI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) vgs(th): -1.4V CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) < 89%%8 Rds(on): 46nTChm @ 4.5V Vgs CRLTI CAL
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input)  eifee se 50 40 42 42 ~PPBUS G3H E Id(max): 3.7A @70C 6. 8UH 4. 0A pmmgl% PP15V TBT .
- =PP3V3_TBT_FET (3.3V FET Qut put) 8-13V | nput " = oo ez e
- =PP3V3_S0_TBTPWRCTL Changes required « /o w PE\;LSC?B?%T;T”?‘&?T FET . 1 p(lon YGZDYS\Mz TBTBST BDoos¥ T o AP+ Vout = 15.1V
) fggﬂ%—TBT—PlVOSTBTFEr (1.05V FET | nput) for 2s. 121 Vol tage not specified here, C3090ic3091 1 gégﬁé&: R3089 DFLSZ30L | Max Current = 1.0A
- = 05_TBT_FET (1.05V FET Cutput) R3080* . C3080 To add property on anot her page. 10%% 10%%:: TBTBST SNS1 A0, = — 300KHz
Signal aliases required by this page: 47%§ 1L 01UE x5R BRI 2 X5R. CERM 2 : req =
- =TBT_CLKREQ L w2BWS T 188 - R3091: 0603 0603
- =TBT_RESET_L 201, 35 200K I ~ o|o|o|d|o
N . N R 1% 1 o~ NN
I(BQ\/I %ot ions provided by this page: TBTBST PWREN DI V_L 1/254‘14\/ = N [— | PLACE NEAR=C3095. 1: 2 mm
'IC J 2
R3081* <R1> tgrest En wio 25 | CRITI CAL
N UVLO SNS1
150K U3090
1/ 20W LT3957 sns2|_3
28, TBTBST | NTVCC 28 || NTvee N
M NERES-W BHES: 2 T
TBTBST_PWREN L CNECKD -2 mm .
TBTBST_VC 30 lve 2
%005 C3081 C3092 Cc3087 MRERRWERES 2 2NC !
DVN32D2LFB4 E E E E 1
BFN1006H4. 3 2. 2UF - 2. 2UF - 47PF R301%3K TBTBST RT 53 Irr 39
SYM_VER 2 28% -1 28% e g 1% 36 . 2
X5R- CERM 2 X5R- CERM 2 2 {RY- 06 CERM 1/ 20w SR GERY!
" 7402 " 7402 0201 28, TBTBST_SS 32 Iss
31
ne TerEst e e 24 foe S0 shorted 1o ™ MR W BT 2
= 1 1 G\ insi de package, NO STUFF ' 1 1 C3084 1 C309A 1 C3099
7R:33%%2 1 C3082 1 C3093 R§10924K 1 C3094 no XW necessary. 1 C3089 15.986K 10UF L T0UF L0 001UF
—L_ 2 2UF —_ 3300PF —L_ 0. 33UF saD D — 19 — 101 —— 0,
1% — 20% — 0% 1% — 10% N —— 100PF 1% 55V 55V 50V
%/{:QUW B 20 , 1oV 1’2&‘@’ o 6.3V T &% Labw 2 $BR. CERM 2 XBR. CERM 2 X7R. CERM
2é0|1?2> }32— CERM é;gicERM 201, %?M X5R BN IS B b B %?M - ;‘02; 0603 0603 040
GND_TBTBST_SGND C3085: C309B:
STy = BBl ey (e N Ehe i
rising = alling) + u XSR- CERM 2 X5R- CERM 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on i
w0 1455 % BB 8 e _PP3V3_SO oo 088
RWEREERERL
PP3V3_TBTLC a7 20 2 e o . \}ﬁ%oev& 7 1R3088
’ 330K
*R3040 -| CRITICAL |'R3007 = 5% ow
m&%&ﬁs@ b 61 SLAAPO16V 561 TBTBST_SHDN DI V
SYM_VER 3 5;9 TDFN PP1VOS_TBTLC 2 27 62 6 =
'R3087 3D
e TBLENLC PR O[5 o 3000 330K o~ @B8avic. 7
LI . 3750w > | sor-se
e TBT PClE RESET_L 220 &
161 PCH TBT_PClI E_RESET_L oY = 2 St
o = 60 ms +/ - 20% iR 4
atform (PCle) Reset . = SMC_DELAYED PVRGD (1 v o
EN
_ TBT CLKREQ ISOL_L . =
+ o TBT_CLKREQ L sar (€ 7 =rer QKREO 1Sl L ..o,
Pul | -up provided by SB page. an R — =
n o
n 1
TBT EN LC 1 SO TBT " POC' Power -up Reset
R3011 = o 25 26 25 _PP3V3_S4_TBTAPWR
36. 5K
298 TBT_EN _LC RC3V3
% n ] .
54 3.3V TBT "LC' Switch P
20t U3010 o Pul | -up: R2810
65 64 62 61 59 56 45 44 : PP3V3_S0 §2.8.8° 245 17 10 27 20 20 30
supRnEg i PP3V3_S0 o TPSgS%924 " T/Zivgl Ier'le'lr_“C —x (158 ,ézcs)zs 27 62 64 2 Jsense (U303 Oreser ke TBT_PVR ON_POC RST L - So'h0' 51192 8 4 35726 %0°81
= TPS3808 'R3030
B2 )Z:IF: . g\f( Bl U3010 TBTPOCRST CT 3 ler PN (IEdla  TBTPOCRST MR L 93025
Cc3010:| | clo oo WY DMSLOBYIGL
1. GUE - Jovs) Par t TPS22924C +C3031 C3030:
. 2% - 0. 0047UF 0. 1UF — w0 TPS3808&25
S @Y 2 g Type Load Switch 9% 1% T > o 15
0201 2 M X5R- CEoM 2 Vt = 2.33V +/- 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns 025 1
@2.5v 25. 8 nthm Max 330PF ——
C3011: = L 8T
1. 0UF —— = X7R- CERM 2
628:71—— 0201
X5R 2
0201-1 =
R3016 L
1,\/(\’/“ TBT_EN LC RCIVO5 )
bW 1.05V TBT "LC' Switch o0 oo g 5. PPLVOS_SO 1.05V TBT "CI Q' Switch
o U3015 oa 62 27 26 20 17 15 _PP3V3_TBTLC 3020
o142 58 27 1730 g5 g, 5, PPLVO5_SO TPS22920 PP1V05_TBTLC 26 27 o2 0a ) TPS22920 PP1V05_TBTCI O —_—
2 AL_[ Max Current = 4A (850 R3020 2 AL [ Max Current = 4A (850
B2 B1 B2 B1
VI N Ve 5% VI N Ve
2 v vouf |2 ol 2l v vou |2
U3015 201 U3020 SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
C3015 : o2 ORI TI CAL Part TPS22920 : TBT EN Gl O PUR ORI TI CAL Part TPS22920 Lal==
SO N o : N o : TBT Power Support
. 295 Type Load Switch 3020 Type Load Switch
ez — s — sauanemterzia:
ozoﬁﬁ;lr = R(on) 6.1 mGhm Typ g3025 (ol 1. O0UF — = R(on) 6.1 mGhm Typ Appl e I nc <SCH_NUM=| D
@1.05V |10.4 nthm Max DWNSLOGVK: 7 || S @1.05V [10.4 nthm Max : ey
NOCBSBLJng 1 = H 02&??—‘7— NOTI CE OF I®3RODRI ETARY PROPERTY edLABEL”
Lo = [ ST; [ BENETLaOE i s e
6, 3V -
0205 ° 251 my—TBT_EN GO PR L - T TG WA NTAN TH & DOCUVENT | N GONEI CENCE 30 OF 121
= Il NOT TO REPRODUCE OR COPY I T
— 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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34 29|

18 17 161513 11 8
i R

3V/ HV Power

V3P3 nust be S4 to support wake
from Thunder bol t device attach.

PP3V3_S5

MUX

Nom nal M n Max
IV3P3 1100mA 1030mA 1200mA
R T'ZCA; | c3280: |1c3281 IHVSO  890mA  830mMA  930mA (assunes 15V, 12W ni ni mum C3220*
C%OOEIBJF + 22L§E P S /1UF I HVS3 890mMA 830mMA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W Lg;:: @[ SI GNAL_MODEL=TBT_MJX
20% 20— - 14¢ stgé 2 VDD
BY; gA%ﬁz 2 or cefye 2 z oggicm" PP3V3 S4 TBTAPWR ;26 21 2 o2 GND_VOI D=TRUE CRIT| CAL
- B2- SM 3 19 ) v3p3oUT| 18 NGRS WOTH=0. C32(7B70t h Cs) = CBL'E%52(924
20 | V3PS = 112 HVGFN24- COVEO
o 02 27 _PP15V_TBT 12 PP3V3RHY S4_TBTAPWR s ooy $S¥ ﬁ gg gﬂz '—|o. ATOF AL L TBT A PR C N<i> 7 e ™M e ena 15 TBT A Ol O SEL m-
18. 9V Max i t = NV our[1s T VT hees n 2 o) C3276 1|2 . TBT_A D2R C P<1> 8 lree AUXI O EN_24_DP_AUXCH | SOL_L o
1 1 ) C32851 1C3286 1C3211 0. 47UF |é%”§‘}w“>‘( i o po 6 TBT A DP_PWRDN am =
G321s 3210 R TICAL 0. 1UF —— = L UF DP TBTPA AUXCH C N C3230 1 » DP_TBTPA_AUXCH N 1 auxe
T T % e 2 BER29 7 5B 0. 1UF |'>‘< 07 S 1 DP_TBTPA_AUXCH P 2 laxe (1P AXI O] 23_TBT_A_D2RL_AUXDDG N s »
xor GERY 2 2 g2 CDB211AORGPR | X5R- GEHY st Fils n sgary DP_TBTPA AUXCH C P (3537 L vo) A o 22 TBT A D2RI-AXDDC P o
16 |ENHVU FAULT. 0. 1UF X5R. SRy 18 1308 $ $E$SEEO DDC DA;A g DDC_DAT TBT: RX_1
w0 58 1 p—S4_PVR_EN 5 |en | SET_va3P3 8 TBTAPWRSW | SET_V3P3 101 bDC_CLK
27 25— TBT_A_HV_EN 11 v En ISET_s0 10| TBTAPWRSW | SET_SO - o TBT_A_CONFI GL_BUF 16 |cA peTout oA DET| 18 _TBT A CONFI Gl _RC w0
s —PM SLP_S3 BUF Il 1715 I SET_s3 9 TBTAPVWRSW | SET_S3 . P TETPA M. C Pe<i> C30232%U1F 2 .. DP TBTPA M P<i> 11 |ops
TBTHV: P15V TBTHV: P15V 72 D . ? 82
G\D THRM _ R3210! |'R3211 R3 o myDP_TBTPA M. C N€1> (3533 ;|5 » DP_TBTPA M__N<1> 10 |pp. ovorl 19 DP A LSX M P<1> e
NEEERE tav. See 8K 4 522, 6K 36 0. 22UF! [ 387 §.3Y TBT A LSTX 1t o (1py  DMO[ZZ DPALSKM NeI> ...
elow 1% 0w ‘éow zm TBT A LSRX 13 | arx (1 POy TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 fes
TBTAl ET R <RV3P3>
§ DP_TBTPA_HPD 12 17_TBT_A HPD §
TBTAPWRSW | SET_SO0_R s I HPOOUT HP! o
N N GND_THVPAD
TBTHV: ;1153\,/1 1%'2_'\1/_'4'315\/ Single-fault protection P
Rgz 6K 25 BK requires two R's per HV Nf
C 1% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
For 12V systens:
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON -
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
i 10201, : CRI_TI CAL
e T Thunder bol t Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
Lo PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 pesdiing TBTACONN 1_C
0. 01UF —— R312201 RECK W D= GND_VQ D=TRUE
: gé%z__ TBTACONN 20 RC 1 2 A V(0- 18. 9V) C3210§ 1
XTR G5y NECR W PTH=0- 126w - Lée?;f
1 C321(L)JF]:_ i X5R- cEEm 2 G\D_VO D=TRUE
GND_VO D=TRUE = T 33{ c32 %otlh Cs)
Beth G ) 042"™  teT Dir DR DT oPDr TBT. DI  TBT A RPD P<0> 6-220F! 3Er FA7IBL A R2D C P<0> (e
.- - Z SR 0201 TRT A RPD C N<O> —_—
7 2 o IBT_A D2R_P<0> '—|o 2708 (BB n TBT_A D2R C P<0> - - J3200 - o 0 TBT A R2D N<0> C3271 1 < =
s @ _TBT_A_D2R N<0> . TBT_A_D2R_C N<0> - - VDP- J11 i ol 0. 22UFI
(3275 I’%‘U‘VTV‘?U‘F' GND_VO D=TRUE GND_VOI D=TRUE e i F-RT-TH :
0. 47UF ! CERW XBR T "R32941 1R3295 TBT: RX_ O GND_VOI D=TRUE | GND_VOI D=TRUE
% N CRITI CA|_8 R3271
1/ 28 /Bow 5 514-081 N 470K
201, 2201 2 [OHOT_PLUG DETECT  G\NDO 3 % ow
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘;‘lg &iﬁzixg S 5201
13 - 7
O GND GND O
7 25 (TR DP_TBTPA M__C P<3> C30272§U}: I—%g'zrﬁy—\ n DP_TBTPA M._P<3> P - 10 OM_LANE3P M LANEIPO 9 - - DP_A LSX M._P<1> ,;
n o m_DP TBTPA M. C N<3> 3573 1 » DP_TBTPA_ M__N<3> — - 12| SMLANESN L LaNEIN O AL - - DP_A LSX M_N<1> 5
14 - 8
0. 22UF | 1385 5,37 TBT: Unused | 16 gfdg e " LANS;EE 15 TBT: LSX_R2P/ P2R (P/ N)
;2 O AUX_CHN M._LANEZ2N O 1;
O DP_PVR RETURNO
GND_VQ D=TRUE
\ SHI ELD PI NS Y, C32(7301 h C s)
bt oo & L 0. 22UF TIBT_A D P<1> 25 71
- e TBT_A R2D P<i> 5737115 ' _TBT A RPD C N<1> ez
L - @ TBT A R2D N<1> 6 22UF 55,
2 TBT_A_D2R1_AUXDDC_P - = TBT: TX_1 GND_VOl D=TRUE | GND_VOI D=TRUE
s _TIBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD . 2
2201
s _1IBT A CONFI GL_RC Jic3202 DP Source nust pull
CON 1UF down HPD input with )
2 @ 1BT_A Fl G2 RC 5 gi{PCEU greater than or equal 470k R s flordESD prlot ection
FRM - to 100K (DPv1. la). on AC- coupl ed signal s.
R3252!) ['R3251 c3p94:| |1g3295 ['R3241 | ( ) 1
kA W 330PF — —— 330PF 190 = Si nk HPD range:
y Zﬁw 20W e 8%@9\,,”2 2 i%}{ cern 3B H gh: 2.0 - 5.0V
201 1 v 1 1
2 2 ot ot 2 Low 0 - 0.8v SYNC MASTER=J41 M.B SYNC DATE=02/07/2013

62 28 27 26 25

PP3V3_S4_ TBTAPWR

Thunder bol t

Connect or

d} Appl e I nc.
®
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3.3V WLAN Switch
Par t TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5V 25.8 nmOhm Max
Sense resistor on
sensor page TPS22924 PP3V. 511 13 15 16 17 18 28 20 34 42
CsP 5758 59 60 62 64 74
PP3V3 W AN 27 30 90 a1 64 " PP3V3 W AN R AL A2
@E NEWSFEH.%H” * \thEWD Eggmn Bl ‘ouUT \4 B2
1C3521 AEESTRVIE S ARV S )(/:RI Tl CAI,:(
&Z%\IAUF Max Current = 2A (85C) @ <2 SMC W FI_PWReGN 20 37 3
2 X5R
51450335 561 !
| TI CAL I BYPASS=J3501: 5mm 3 i 3550
25204 = !
X
=1 Al RPORT s
— . J
g 2 W FL_EVENT L o % o =
3
o wuPOE AP RRD N C3531 |2 PCIE AP R2D C N am =4 e
ot1s - 0. 1UF 1 ' 38% cerv 0501
o5 *— .. POE AP RRD P C3530 1|2 POE AP RRDCP  amuw
o 0. 1UF 1 33% 3
o’ - XORCERM 0201 pCl E CLK100M AP_N 12 64 60
5 Z - PO E_CLKI0OM AP Pz es oo
g 10 - PCI E_AP_D2R P D o o
ol - PCI E_ AP_D2R N o>
o 12
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
o158 - PP3V3_S5 511,8,18,18,17,18,28 20 34 42
16 - 8145302082 84 00
o -
17 PP3V3_$4 20 9 58 62 64
g 18 - . rmewes APCLKRQ | SOL i 1 C3540
) Righa| [Banse o)
° ;2 —iCBSU%Z 1/ 200 Hoow uU3540 2 oY X5R
o2 = g;o” M0 1,50 SLAAAPO41V
K Sov *oR P3V3W AN_VMON 2
-4 BYPASS=J3501: 1. 5rmm
R3§58
« AP_RESET_CONN L 1 2 AP_RESET _CONN R L 4
Y AP_RESET L o
1/ 20W
o¥h1 EN 6 SMC W EL_PVR_EN 20 57 30
w| AP CLKREQ O L 7lin LD me | AP AKREQR L
TR oo APCLKRQ | SOL
'R3555 d J 'R3556
. 190K 9%
PCl e Wake Muxi ng 20w Lo
,261 APCLKRQ BI DI R |, 8501
% HE PP3V3 S5 L R3557
SEL | OUTPUT = 2 1 AP_CLKREQ L (g i:
5%
L PCl E_WAKE_L ( BO) 158w
1 1 — |
R3561 C§’5169__ ° H AP_SOl X_WAKE_L (B1) 0501
100K = 2’ VT - - -
1/20W CERM: X 2 CRI TI CAL
2261 0201 560  sl¢ AP SOIX WAKE SEL (i NOSTUFF
= NC7SB3157P6XG R3559
SC70
VER- 3 ol 3 PCIE WAKE L Flou) ECIRIEN 2 A, +
LAP_PCl E_WAKE_L 4 |n pi[1 _AP_SOI X_WAKE_L o 150w
GND 0201
Jj
NOSTUFF
- R3560 BLUETOOTH
LAAA2 sy PPAVE S4
5%
1/ 20W 9
0201
0 1 8315U1F0 SMC PME_S4 WAKE L 36 37 39
VDDlO T %“gx, NO_XNET_CONNECTI ON=TRUE
53 g v B0 |
N oe ol USB_BT P aD s orro0e- 32_1
wos USB BT CONN P 10| pp DM 2L 7 USB_BT N D e o -
2 SYNC MASTER=J41 M.B
0 es USB BT CONN N 9| pw DP_1L=x NC 1{G™ s[z T —
vl L BT_WAKE W r el ess Connect or
s S CERRDS 1R E -
SI GNAL_MODEL=BT_MUX 4 PM SLP_S4 L ermyss 020 a7 50 1g,|<512 ( S Appl e Inc.
- o o SEL | OUTPUT [zow =
© | 5261 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
H USB_BT (2) 1 e POBLOSOR AGREES TO THE, FOLLOW NG
4 = | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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PLACE_NEAR=J3700. 1: 3nm

ocB

64 62 41 30

CRI TI CAL CRI TI CAL 1
L3700 74LVCLE08 ¢ -
FERR- 26- O—|M 6A SOT891 2 SMC OOB1 R2D L .
oas2m s PP3V3 SOSWSSD 1 «: PP3V3_SOSW SSD FLT 4(B710 j—@
0603 mm 74 65 64 62 61 08 1
1 €3701 L@702 VOLTAGESS 3V sunupBRREL PSS SO P
°/ °/ 1 1
2 ig CERM 2 ig CERM 51450449 R3170109 R3170%Q | &
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm %Ré;IO%L 1/ 2 W 1/ 2 W
- 38D &S 2 REERE F
SM
GND*VC'? ERT 5GND vao BYPASS=U3711: 5 nm
2 8 g 52 .| SMC OOB1_R2D CONN L 1121
3o oI5 | SMC OOB1 D2R CONN L fé%z
4 o — XSR-SEBQR/II
515 olS50 SSD PCIE SEL_L oo 6 o 1 CRI TI CAL
615 ot SSD_DEVSLP O s o = 6 74LVClC08
027101 555 G PP3V3_SO 715 ol4e SMC PWRFAIL_ WARN L i SOT891
BREULEHE S o5y RESET CONN L Cl D SSD_PWR _EN QT 5 20 50 59 o0
NC_SSD_MEG _RSVD 2 0 —j SMC_PWRFAI L_WARN_L Signal has PU on SSD nodul e
PCIE SSD RD C N<3> C3710 1 %\% 0[5 "o 46 > _WARN
o 1UF oo POLE SSD R2D N<3> | [treell [ S [451rud PCIE SSD D2R N<3> oo 2 w0 o7
67 12 PCl E D VO D=TRUE ez 6a PCLE_SSD R2D P<3> | |TRUE12 44 1] PCl E_SSD_D2R_P<3> 12 64 67
1UF R-CERM 0201 13 8 g 23 oD
o7 12 rmy—PCLE_SSD_R2D C N<2> C3712 1 |2 GND VO D=TRUE oo POLE SSD R2D N<2> | [trel4 [ S [421rud PCIE SSD 2R N<2> oo 2 o0 o7
1UF | [10% 16V X5R CERM 020T _ ~ "Bl E_SSD R2D P<2> TRUE 15 5 o 417RrUE PCl E _ SSD D2R P<2> 12 64 67
o 12 PCl E SSD R2D C P<2> C3713 1 Hﬁ'l?s\é%?%?m—cmrl 165 o]0 oD
0. 1UF
o Lk SS9 Cee (3714 %\%m 1o ol
0. 1UF o d oo POLE SSD R2D N<1> | [tre18 [ o [381Rud PCIE SSD 2R N<i> [ 1 o0 o7
o 12 PCIE SSD R2D C P<1> C3715 1 ||2 aw vap=TRE o e PCIE_SSD R2D P<1> | [tRUE19 371rRUE PCIE SSD D2R P<1> o> 12 o4 57
0. 1UF | [10% 16V X5R CERM 0201 20 8 g 36
o7 12 rmy—PCLE_SSD_R2D C N<0> C3716 1|2 _G\D VA D=TRUE oo POLE SSD R2D N<O> | [rre2i [ S [351rud PCIE SSD D2R N<O> oD 52 o0 o0
LUF | [0 A0V XORCERM 0201, o, PO E_SSD R2D_P<0> | [rre22 [ ([ 347re| POIE SSD D2R P<0> o> 12 o4 57
o PCIE_SSD R2D C P<0> C3717 1 %%Dﬁ%w_mm_l EN D X
0. 1UF . SSD_CLKREQ CONN_ L 24 [ 5 7]
25 32
26 8 g 31 PCIE CLKIOOM SSD N iz s o7
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK10OM SSD P iz o or
28 o o
54
5 1° © Zg PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side
56 ’
Supervi sor & CLKREQ# |sol ation = 1° © 2; provi ded the device PHY supports it.
Del ay = ~55ns 58 8 g 63
PP3V3 SOSW SSD 4 4 s e PR3va2_ceH R TT EEEEEE T
CRI Tl CAL 4 1 C3740 =
R37401F1R3741 VoD —— Qg UF i
logies ¢ 432K U3740 - bt wor Gunsti ck3 Connect or
N 1 SLGAAPO16V
2 2 TDFN

SSD _RESET_L Van B

SSD PR EN 1y is 50 50 50 o0
SSD CLKREQ L mom, 22

| sol ati on

PP3V3_S0SW SSD

BYPASS=U3710: 5 nm

1 C3718
/1UF

XSR CERM

Iﬁ

SYNC MASTER=J41 M.B SYNC DATE=04/09/ 2013
—

SSD_Connect or

d} Appl e I nc.
®

SCH ‘NUM>
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v
<E4LABEL>
THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
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PP1V8_CAM., 5.

L3902 NOSTUFF NOSTUFF
1. OUH- 1. 6A-55MOHM 1R3930 4 97 |'rR3934
BYPASS=U3900. K13: 2. 54MM 1 2 _P1V35_CAM SRVLXD PHASE ., 100K 100K 100K
72 32 a1 PP1V35 CAM 1008 Sow ow ow
RS L3906 [rc3921 [1c3922 [1c3923 _]_03924_]_03912 937%%3 oA 900, K15 4nm i i i
=k UE UF UF
SINH 09 09 0% 00 2o/n M a1
2 é v 2 Bt xsr |2 é 4 2 fen’ 2 &3 v _PP1V8 CAM CAM RANCEGL a
PP1V35_DDR CLK N 2 88511 501 63611 CAM RAMCF GO s
VRS RO C39(;32 T ° ’ 'R3920
U3900 - ! = 100K 1 1
= . .GND_CAM PVSSD | E R3935
BCMLEV00 2 gg‘lup ' 3 ?é%o Bt ?go?(33 330K
FB! X5R 1 7 %ow ow
N SYM3 OF 3 I 6 L3903 2 ;é?ow gél ’
e CRI TI CAL M 220-OAM I. 4A 2 2 2
il e | ) P'*Ag'jl T TABLE D = LYY 2 PP1V2_CAM XTALPCI EVOD ,, 5 1 o301
B _ = PPOV675_CAM VREF, ., . - 6A- 55MOH
a0 POR_VDDI O 12 9 : ¢ _ECBQU%O_E ?&31 0603 p1va. CAM = 1(YYY )2 P1Vv2 CAM SRVLXC PHASE,,
< |)Pal E_G\D N4 1C3927 09 20% o —L —L 1008 _ )
) °°%/UF 2 é’%é’ e %%%E"T“’R 1 C3970 |1 @%L%LQQJF C39u7FS 1 52_37%%4 E 52_37%%5 PLACE_NEAR=U3900. ML3: 4MM
Gl4 DDR_VDDI O_ck|. &8 Fo X5R L3904 O&UF 0%, é’» S 8% 5 gzs(g‘é“v
M2 | )PMU_AVSS = 200-OHM L. 4A 2 xR |2 & g-lcem 2 ghRMxeR |2 X Bt XoR 35 85
DDR_VREF_Q NS = . m 2 0L : : PLACE_NEAR=U3900. ML3: 2. 54MM
, GND_CAM PVSSG, N3 - :
A P14 PCI E_VvDD1P2| CB PP1V2 _CAM PCIE VDD FLT _EC3932_EC3933 0603 BYPASS-LBSQSA& & 91:‘9:%33 E;d% i Lf%%mgjg » GND_CAM PVSSQ
P15 | |[SR_PVSSC V&qﬁgng H=0. %go UF %O%UF
R15 PCl E_PVDD1P2| D9 2 % \ —F Stm xor
PP1V2 CAM PClI E_PVDD FLT 63611 0402-1 U3900
+ GND_CAM PVSSD, K15 DDR_AVDDLPS| J1 a - s BCML5700
L12 \Y 1.2 = X
3
L131 Isr_pvssp M PI_AVDDLPS LT PP1V8_CAM n > MPL_CLK P PTImp P ak STy AL oeeus 0 811 TP_CAM TEST MCDEO
R7 a DEBUG 01|
Lis PLL_vDD1P8| O VoA 6 _EC3919_E 3918 _Ll 9U}l:6_L1 7 3910 [+ C3951 = o oM PLCLICH MPI-OLEE oM T_TABLE oo 0ol eis TP CAM TEST MODEZ
o7 (=PP3V3_S3RS0_CAMERA)  BYPASS=U3900. D7: 2. 54MM 0°QIUF W 0%, /0 % 2 0:%:’,, 72 22 M Pl _DATA P P8 IM PI_DPO DEBUG 03 ALS TP CAM LV JTQG FD:IK
AL OTP_VDD3P: 2 wsr 12 0% cerm |2 XsR |2 OlcERM X5R R X5R D — 5 DATA N R |m Pl DD DEBUG 04| E11 TP_CAM LV_JTAG
26 1C393 201 0201 201 72 % [ - DEBUG 05| E10 TP_CAM LV_JTAG TDO
3613 ﬁ;‘ 1 928 ié)%)OPF BYPASS=U3900; J1: 2, 54VM BYPASS U390Fl,)l U354NM . " = WX%M PI_brl izﬁfgj Eé $E gm ::x j$ﬁg PI\QISTN
= SR7VD073P3C[‘N15 ) 1 9.37UF —‘|? Xk CERM YP, E?\P,QAgé iy v @9,9@5335’0 : 2. 54Mv NCxR8IM PI_Dvu ol v
=3 Te & L xws900 o o oy POLE Dp &7 lpci €_Roro ceous oo SN
& e a0z - S o PCI E_CAVERA _R2D N A7 |pai E_RoNo DEBUG_ 10 H{J
<5 'ﬁg GND_CAM PVSSC i 2 m DEBUQMAQNC
= -
SR_VDD_3P3D G\ DTH=O. o PCl E K100M P_B10 |pc E_REFCLKP DEBUG_ 12| J10n o
8 o TR = o PCI E_CLKI00M CAVERA_G N A10 |pG £ REFGLKN peBuG_13 KNG
z (=PP3V3_S3RS0_CANERA) M= DEBUG. 14| KIO\C PP1VE CA
A8 DEBUG 15| 32 a1
He | [VSsC ML3 P1V2_CAM SRVLXC PHASE ., F&%i‘g_\,;:wgoo_ ML4: 2. 54MM o0 32 T} Eg E CANEm gs g EI s g E—Igﬁg DEB%716#39$ NOSTUEE
i srvLxc_ o [nia NEREG-WBHEES: TRE 2 n PP1V8_CAl s %2 T CAMVE - - R3?0%6K1
H8 0%
o K13 P1V35_CAM SRVLXD_PHASE , 2 b XWB901 chf;—?PC' E_TESTP 5%
SR_VLXD_O ([c1a 198 B : 402 N NCxE{PCI E_TESTN ) M
J5 NCNEGE Y DIES 913! R3914: Pl 0 ool Rt2 CAM RAMCFQD a1 201,
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2 % 33 my_SMC_PMVE_S4_ VAKE L

NOST.
5% 1/ 20W M 20T

29 33 36 38 39 58 62 64

2 % 3 [rmy_SMC_PMVE_S4_VAKE L

SMC PVE S4 WAKE L gy 20 36 o7 3

38 37 _SMC_HS COMPUTI NG | SENSESMC HS_COMPUTI NG | SENSE 47 36 a1
S S O RKE BASESTROE

42 30 27 _SMC_PBUS VSENSE — SMC PBUS VSENSE 57 30 a2
11 2 = _SMC_BMON | SENSE — SMC_BMDN | SENSE 50 a
e SMC DO N | SENSE — SVC DOl N, | SENSE -
0250 57 N_VSENSE — LN VSENSE o7 50 a2
B DI SCRETE_| SEN BVON_DI SCRETE_| SENSE s7 s 45
- | SENSE _ SMG_CPU | SENSE o a2
o SMC OTHER HI_I SENSE _ SMC OTHER HI I SENSE 750w
13 7 _SMC_PANEL_| SENSE ; SMC_PANEL | SENSE 57 50 43
s 30 37 SMC_1V2S3_| SENSE — SMC 1v2:33 | SENSE 3w
s s SMC LCDBKLT | SENSE — SMC LCDEBKLT | SENSE 3 a
v SMC P3VBS5 ISENSE  — SNC P3VaS5 | SENSE w0
4 0 7 _SMC_WAN | SENSE — SMC WAN | SENSE 50 a
w2 2 _SMC_SSD | SENSE — SMC_SSD | SENSE 50 a
a0 SMC P3V3SO I SENSE  — SMC_P3V3S0_I| SENSE 57 % o
wwe SMC CAMERA ISENSE  — SMC CAMERA | SENSE 57 % o
PP3V3_S0SW SD oo 2+ SD al i as on page 103
1200 7 SMC_P1VO5S0_VSENSE _— SMC_P1V05S0_VSENSE 57 5 42
wwe SMC CPUDDR ISENSE  — SMC CPUDDR | SENSE 57 3 42
w05 SMC_P1VO5S0 I SENSE _ SMC P1V05S0_I SENSE 57 % 42
42 0 2 _SMC_CPU VSENSE — SMC CPL;J ) VSENSE o7 50 a2

w5 3 5 SMC_CPUVR ADJUST_| SENSE SMC CPUVR ADJUST | SENSE 5, 5 45
S e S SO RRE BASES TRUE -
433037 SMC CPU | MON | SENSE — SMC CPU | MON_| SENSE a7 3 43
R S e R BASESTRE S —

64 a1 30 38 37 20 _PP3V3_WLAN

s8 42 39 37 1= P EN

SMC_SENSOR _PWR_EN a7 39 42 s8
= P EN a7 39 42 s8

SMC W FI _PWR _EN 29 a7 39

w s TP_SMC_5VSW PWR EN TP VSW PWR EN 2 2

37@_%"!?5%&4 SUSWARN L
—BASESTRUE

- SN BE SA L
= =TRUE

R5230
1 2 PCH SUSWARN L oD =

5%
1/ 20W

0201

R5231
1AM 2 PCH SUSACK L am s

5%
1/ 20W

0201

R5216
100

1 2

= T SMC HS COWP_ALERT L

5%
s

1 TR PCH SML1ALERT L 1 \
152/00W
% R5213
» > SMC_BVON_COVP_ALERT_L AR
1/28W
R5210 i,
o o mFLNSTACKSNS ALERT L 1832 |
5%
1/ 20W
" RB214
L 100,

1/ 20W
M R5212
«+ o> TBTMLBSNS ALERT L 100 2 | SMC SENSOR ALERT_L g o0 =
1/520/00W
M-

VN4
EE, 1/20w
MRE YT U
2

100

— PP3V3_WAN 29 37 38 39 41 6
VAKE_BASE=TRUE

SYNC MASTER=J41 M.B SYNC

DATE=02/ 06/ 2013

TTTLE

SMC Proj ect Sup

ort

ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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8 7 6 5 4 3 2 1

LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
36 30 27 18 17 38 93 2 §1 o PP3V3 SO 59 50 49 46 38 37 36 35 30 17 PP3V42 G3H
BRENVEBANH 5 BRBY
Pul l ups are on eDP
1| |*rR5301 connector page and R5380| |'R5381
Lv NT LR R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
Nx POl 1K 1K gated by EDP_PANEL_PWR 2. 0K 20K y 9
5% 5% - - J8300 5% 5%
w0500 1200 tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 10 16 14 SMBUS POH CLK — SMBUS PCH CLK 99 16 10 73 60 40 37 SVBUS SMC 0 SO_SaL — SMBUS SMC 0 SO SCL a7 40 60 S0 48 49 37 SMBUS S\C 5 G3 SOL — SMBUs sMC 5 @B sa 37 a0 48
69 56 40 \aKE_BASE=TRUE —_— 25 40 56 WAKE_BASE=TRUE — 3 73 64 \aKE_BASE=TRUE — 50 64 73 D
25 10 16 14 SVBUS PCH DATA — SMBUS PCH DATA 99 16 10 73 60 40 37 SMBUS SMC 0_SO_SDA — SMBUS SMC 0 SO SDA a7 40 60 S0 48 49 37 SMBUS SNC 5 G3 SDA — Sveus sMC s GaospA a7 40 48
69 56 40 \aKE_BASE=TRUE —_— 25 40 56 WAKE_BASE=TRUE — 3 73 64 \aKE_BASE=TRUE — 50 64 73
1 L ) L ) L
VRef DACs Battery
2200 16950
0x98 Read: 0x99) Battery See Tabl
(Wite: 0x98 Read: 0x99) TBT (See Tabl e)
1o 16 % Svaus pa ALK _ Battery Manager - (Wite: Ox16 Read: Ox17) s s s @ s o
56 40 25 — 2800 S5 36 64 18
13 15 3 sveus po pata — (Wite: OXFE Read: OXFF) =SS S G R
| — sveus poi K 83 16 10 L
= B8R
=R bAoA faua —
Mar gi n Control L
U201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)

* = Itipl ion
IEIBSESNBUSPCHCLK ( Mil tiple options)

= 36 30 77 18 17 38 93 12 31 o PP3V3 SO
8 36 = BRENBEBHBH%
69 Trackpad
19 16 14 SNBUS PCH DATA — J43 Ja1
= I nternal DP
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w5000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N WV 3 SMBUS SMC 3 SCL 36 37 49
( MASTER) 201, 5201 | 44 64 73
— SMBUS SMC 3 SDA 36 37 40
44 40 37 36 SMBUS SMC 3 SO = BANB
XDP Co t # 8 e | | C
nnectors
"o . SMBUS SMC 3 SDA
SMC "2" SMBus S3 Connections 0B e
J1800
1
(MASTER) TBT & MLBBOT, TBD Tenp
PP3Vv3_S3
25 19 16 14 SMBUS PCH CLK _— 0462 58 41 36 33 1918 15 EMC1414: U5810
& 88 a6 =
(Wite: 0x98 Read: 0x99)
25 ég %g 23 SMBUS _PCH_DATA —
1 1 . — SMBUS SMC 3 SCL
1 smc R5371(|)( 1R|'(5371 LI O Fi nstack Tenp — LR
000 1/ 23% ?/%zow J9500 — SMBUS SMC 3 SDA 38 37]40 44
s . —
M MV (Wite: 0x92 Read 0x93)
( MASTER) 201, 2201 L
65 61 40 37 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 37 40 61
73 7 \nice_pase-TrRE = 85 73
65 61 40 37 SMBUS SMC 2 S3 SDA SMBUS SMC 2 S3 SDA 5740 &1
73 WAKE_BASE=TRUE 85 73 —_—
1 L
LYNX PO NT LP SO "SM.ink 0" Connections B
36 30 27 38 17 93 33 93 31 5 PP3VS SO .
BRILNVUBIEENL, SMC SO "1" SMBus Connections
R5310'| |['R5311 w02 e B EH B Y, eeave s
BRHEBEBHBH %
LYNX PO NT LP S DK 8 oK
59% 5%
w0500 1260 Trzow
(wnsTER) 201,| (5201 R5360* 'R5361
T Ini DDR, Bl THR
sMC > 0K 2. 0K CPU Tenp, Inlet, 3 MON
69 14 SM._PCH 0 CLK 5% 5%
WAKE_BASE=TRUE U5000 1/ 2!?4‘4\/ M:QDW EMC1704- 02:  US800
69 14 SML_PCH O DATA ( MASTER) 2012 2201 (Wite: 0x98 Read: 0x99)
VR BASETRUE
) 49 37 32 13 SMBUS SMC 1 SO saL — SVBUS SMC 1 S0 SCL 14 32 37 40 43 aafea =
CR S vryerys = 87
40 37 32 15 SMBUS SMC 1 SO SDA o SVBUS SMC 1 SO_SDA 14 32 37 40 43 44|64
59 53 44 43 e prse-TRE 8 73
) L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  swBUS SMC 1 S0 saL 91 818
= o 3|
64 6913
LYNX POINT LP = M5 SMC 150 SR iR
o500 A
(Wite: 0x88 Read: 0x89) SYNC NMASTE| 41 NM_B SYNC DATE=02/ 06/ 2013
amya
13 93 smBUS SvC 1 S0 saL — 1
g ees e ALS SMBus Connecti ons
40 37 32 14 SMBUS SMC 1 SO SDA —_—
RIS = 314002 B N e e
(Wite: 0x72 Read 0x73) I I CH_ NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL g S
i i - I PROPRI ETARY PROPERTY:
SMLink 1 is slave port to —  SMBUS SMC 1 SO SDA 646913 NOTI CE OF PROPI ROPI
— 40 43 a4 THE | NFORMATI ON _CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

I COR : COWPUTI NG Hi gh Side Current Sense

I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)

EDP Current :12A

MAX Vdi o 24 mv R TR B 22 g; PP3V3_S0 EDP Current : 7.57A
GAIN : 100X VA Vi ff s 1514 m ) 42 o PP3V3 S4SW SNS
CPU_HS_| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1.C5450 . SENSE R : R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM | SNS: YES
VE — Fffi{f;;i’;s&fs DRAM | SNS: YES o 1 C5460
2 &, - s = = %1 DRAM | SNS: YES
P’\51A425:)|.9- G501 % R5455 Us460 2 :‘3;03:‘& oR PLACE_NEAR=US000. AS: 11mm
SC70 our [6 «a| | SNS_HS QOVPUTING | QUT 1 AR/AT2 o SMG_HS COVPUTL NG | SENSE gy o7 "NAR10 0201 R5485
CRI Tl CAL N PLACE_NEAR=US000. E2: 11mm oo L SNS 1V2 S8 N slin  scio aur |6 I SNS 1V2 | OUT AR 4 SMC 1V2S3 I SENSE gy o1 o0
D N+ rerll o R5451* e 1 C5455 CPU_HS_I SNS: YES CRI TI CAL B PLACE_NEAR=US000. AS: 11mm
(100V1V) 20K % =g 22 wompSNS 1V2 S3 P alin oo ReF|L R5461" e 1 05465 DRAM I SNS: YES
56 50 PPBUS G3H G\D 1728 PLACEVENT_NOTES: 2 &3 ( V) 20K == 220F
i1 - ~ M o | & ao 1255 PLAGENENT_NOTES: ;i
Place close to SMC GND_SMC_AVSS ;; 25 41 42 43 o T e — 0201
(For R and Q) Pl ace close to SMC GND_SNC_AVSS 4 56 a1 42 45
(For R and Q) — —

IR : OTHER Hi gh Side Current Sense

EDP Current :10.75A

MAX Vdi ff 53.75 nv
GAIN : 50X e
o PP3V3 SASW SNS I APC : AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES o 1 C5430 MAX Vdi ff 25 v _—
0. 1UF . .
V+ _— OTHER_HS_| SNS: YES GAIN : 100X
62 54 PPBUS S5 _HS OTHER | SNS 2 :5;03:‘,(,, XSR PLA(I_NE&?:"LE;J%O A4z 11mm 62 50 43 4z o PPOVE SASW SNS
B 0201
4. 53K PLACE_NEAR=R5470: 5mm Al RPORT_I SNS: YES
e HS OTHER L QUT 4 2 e Al RPORT_| SNS: YES o 1 C5470
1% PLACE_NEAR=US000. Ad: 11mm Vi —— 0. 1UF PLACE_NEAR=US000. C1: 11mm
NS I SNS HS OTHER P4l .\ ReF[L R5432* bt 105433 o4 9 50 37 20 _PP3VE_WLAN - Us470 2 B Al RPORT_| SNS: YES
0612- SHRT 517 20K 0, 22UF ! ol a I NA214 Dty
11 3| mm PPBUS G3H ap 20w 2 &8 OTHER_HS_I SNS: YES Re4757 4. 1 sns A rpoRT N s N SCTO our |8 I SNS PSYWAN 1OUT 1A 32 o SMC WAN ISENSE oy orss
“e 201p|  PLACEMENT_NOTE: &b svc Avss 0.023 CRI TI CAL e Al RPORT_I SNS: YES
— o AV 2 | SNS ALRPORT P 4w REF| L R5471* V3 1 C5475
Place close to SMC
(Fzr R and O obl3 (100v/v) 20K 2t —— 0. 22UF p AcE NEAR=US000. CL: 11mm
= APN: 10450024 G\D 1/28W S PLACEMENT NOTESs: 2 G
. (S Gt B8
C| I1ROC : 3.3V SO FET Current Sense » PP3V3 WAN R ~ | ace crose 0w GD_SNC AVSS & w1 1
or an

EDP Current :1.02A

MAX vdi ff o 3.06 mv
GAIN : 1000X o2 58 a3 a2 a1 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm ?&3204_65[\5: YES
3V3S0_I SNS: YES o) 1
4543 43 43 1 5 PP3V3 SO Vi _— (1)0-%1UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
puagsy US440 2 R en 3V3S0 | SNS: YES _
65 64 62 61 59 6201 R571>45 EDP Current 3. 00A
oe12-smor 2|40 | SNS P3V3 SO N sl | st qur s I SNS_P3y3 SO_IQUT 14832 . SMC P3V3SO_I SENSE o » WXV 15
1 CRI Tl CAL e 3V3S0_| SNS: YES GAN 200%
Rng)ggl 1_3;4 | SNS P3V3_S0_P 401N+ (10001 V) REF| L R542‘%)]|Zl * _i gS;ZtE PLACE_NEAR=U5000. B1: 11mm o2 o5 13 a2 o1 P W SNS
oM T 506 T 2% PLACE_NEAR=R5480: 5mm SSD | SNS: YES
a0 V20WS bl ACENENT_NOTES: 2 SR SSD I SNS: YES o 1 C5480
» PP3V3 SO FET R o i, o 020 - 0. 1UF PLACE NEAR-US000. C2: 12
Pl ace close to SMC L_GND SMC AVSS 37 55 41 42 43 64 52 30 _PP3V3_SOSW SSD T 9% - )
S e e 2 83 o SSD | SNS: YES
(For R and © CRI Tl CAL us5480 0201 R5485
= R5480 132 | SNS SSD_N shv & qurfe | 1Sns PsysSD 1oUT 1832 . SMC SSD ISENSE g
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL UM SSD_I SNS: YES
w =« | SNS_SSD P 40N REF[ L R5481* M= 1 C5485
EDP Current : 0.82A osls 7 (200V/V) 20K 201 ——0.22UF p|AcE NEAR=US000. C2: 11mm
MAX Vdiff @ 16.36 nV OM T TABLE G\D 1/ 25% S PLACEMENT_NOTEs: 2 0%,
AN 200% ss _PP3V. D FET_R _ o 201, Place close to SMC o261
o2 o0 40 a2 o PPIV3 SASW SIS (For R and O L GND SMC AVSS 4 5 41 22 55
B 2% PP3V3_S3RS0_CAMERA — CAM | SNS: YES
- 1
{1 PP3V3_S3RS0_CAMERA AR ERE V™ . 851‘3,%0 =
a VT o 9% PLACE_NEAR=U5000. B2: 11nm . )
& Pg”ij%‘?é% mo’*"’ERA = U5420 2 G xer CAMI SNS: YES I BLC : LCD Backlight Driver Input Current Sense
AGES3. 2[4 EDP Current : 0.67A
VOLTAGE=3. 3V 0612- SHORT m
MAKE_BASE=TRUE L ’14\; MA_‘N_‘,’I N [ '\Sl‘g\z_mlo our L& | SNS CANERA | OUT 1 4. 53K2 SMC CANVERA | SENSE a7 3 RV 0.06 mv
Rg 46;5’ CRI Tl CAL ™ CAM | SNS: YES GAIN : 500X
| SNS_CAMVERA P_ 4| n+ REF| L1 1 N 1 C5425
OMT 4 (200V/) R542204K o —— %,22UF  pLACE NEAR=US000. B2: 11mm o s 45 12 2 _PPSVE_SASW SNS
5%
PP3V3_S3RSO_CAMERA R , & V2 PLACEVENT_NOTES: 2 Jer! PLACE_NEAR=RS490: Srm LCDBKLT_I SNS: YES
M N_LINE_WDTH=0.5 MM VOLTAGE=3. 3V il 9
M NNECK_W DTH=0. 2 WM R5421 2 Place close to SMC GND_SMC_AVSS., w0 1 a2 o0 w o PPVI N SOSW LCDBKLT LCDBKLT_I SNS: YES o _i C5490 v
(For R and C — = PPVI N _SOSW LCDBKLT T e PLACE_NEAR=US000. B6: 11mm
PP3V3_S0 A R = 2 O o LCDBKLT | SNS: YES
N M NS BRS: 25" U490 G501 R5495
Moy = VLS e oe12-smor 2| 4, | SNS LCDBKLT N_slin oot our | I SNS_LCPBKLT 1 QUT 14832 o SMC_LCDBKLT | SENSE gy o »
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
i RE. 2 | SNS_LCDBKLT P 4| Rer] L R5491! 5 1 C5495
k] gél PP3V3_S3 1 /\/(\)/\/2_ 1 (500V/V) 20K 20t —— 0:22UF pLACE NEAR=US000. B6: 11mm
38 505 s a1 _PPVI N SOSW LCDBKLT_FET GN\D 1/2?/:\2'\} PLACEMENT_NOTES: 2 %n
iy s o PPVI N_SOSW LCDBKLT_FET — E 2015| o ace ol ose To SVC o
M NRECK W BHEG. 25 v L GND_SMC _AVSS 57 55 41 42 43
VOLTAGE=8. 6V (For R and Q)
VAKE. BASELTRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5.
A - o R . /\3/0(1;\/2 P am + » w CHGR AMDN . 253K , SMC DGl N | SENSE . PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON SRS SN E ] S SR NI == IR
- e . -
i Ji - o - 117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO 5 9 h Side Current Sensin
1SL6259 Gain: 36x 3300PF 2 o 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO
seare: 2.78A 1V P Sense R is Rr120, 20mchm . v 117S0008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPCRT_| SNS: NO <SCH_NUM=| D
Max VOut: 3.3V at 9.167A 7k ce 1SL6259 Gain: 20x o e Appl e Inc.
EDP Current: 310A D SVC AV 37 38 41 42 43 Max VQut: 1.4V at 8.25A AV 37 38 41 42 43 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ® <E4L ABEL>
Scale: 2.54 1 Vv 11750008 1 | RES, MF. 1/ 20W 100K GHM 5, 0201, SMD C5495 LCDBKLT_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EDP Current: 3.5A
11750008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@Z@L&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 11750008 1 RES, MF, 1/ 20W 100K O-M 5, 0201, SVD 5425 CAM 1 SNS: No | TO MAINTAI N THI S DOCUMENT | N CONEI DENCE 54 OF 121
L i | — . Il NOT TO REPRODUCE OR CCPY I T
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 1% 0612, TFT R5480 CRI TI CAL 11750008 1 RES, N, 1/ 20W 100K OHM 5, 0201, SMD 5445 3V350_1 SNS: NO I:i, ,’f[ ;?GF:TE\S/E@;SS;VELDBU SH I T IN WHOLE OR PART
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62 56}

8

7

4

VPOR: PBUS Vol t age Sense Enable & Filter

Gai n: 274. 72x

Sense R is R7310, R7320
conbi ned 0. 375nChm

TDP :28. 05A

DATE=03/ 28/ 2013

w8800 | CSO CPU VCore Load Side Current Sense
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
74 65 64 62 PP3V3 SO
L supeysbEld
o RS?O%ZK s N % PLACE_NEAR=US540. 5: 3MM
ZE SMC_SENSOR PWR EN 2 G — 100 CPUVR | SNS: YES
\Qj.s v Max VQut: 3.3V at 19.77V | nput 1 CBE{JF
1 2 CPUVR | SNS: YES ! >
I 3 __PBUS SO_VSENSE PLACE_ NEA-E7310. 3: WM CPU;’?%'S?N: YES f gz A
— 201
- R5503! o CPUVR Isns1 p K32 e CPUVRISNST PR L S3K il
[5e 27. 4K 1% 1%
S g 1/ 2 ety Wl
5 . o 0 .
o 40 a1 g7 -PPBUS_GBH . \Q-_‘t M, [ RefSGNFRRE1098 Bhidt MM 202 02 Sense R is 0.75mGhm each,
CPUVR | SNS: YES
P- CHANNEL SMC _PBUS_VSENSE =
@ 37 39 - 3 .
R5501! PLACE_NEAR=US000. A3: 11MM PLACENEREERERY > > CPUVR_| SNS: YES EDP: 32A
100K 1 PLACE_NEAR=U5000. E1: 11MV 442 CRI TI CAL
K R5504'| |1 C5504 o CPUVR I SNS2 P 42K
1280 549Kk ¢ |- (ans U5540 | YES
0 22UF 1% AR XF B4 120m
2, v2pWS T gg, oW 1 CPUVR | SUM R_P L s PA3SIDKGA R5548 o
201, 6( 01 402 + SC70-5
PBUSVSENS EN L_DI V o e Avss PR | SN VES N CPWR | SuM 1our 1% 23% SMC_CPU | SENSE _gromy o7 30
L4 o7 o8 41 42 4 PLACEUVNR,_ YES o CPUVR_| SNS: YES . v LM CPUVR_| SNS: YES
VDOR: DC-In Vol tage Sense Enable & Filter R5547 R5545 : B |, e peeis00o. b i
o mmy_ CPUVR ISNSL N o K wwCPUR ISNSL NR 15 A3K » CPUVR | SUM R N I =
1/11D/§w 1/11D/§w ] 2 290‘/
510 M5t M5t = 0361
N s CPUVR_I SNS: YES CPUVR | SNS: YES D SMC_AVES v s e
NCHANEL |, DOl NVSENS EN L PLACE_NEAB-RZSR, 3: 5 RSR47
Enabl es DC-In VSense X 42K2 1 2
di vider when SUS present. " R5150]6ﬁ1 752 - CPUVR | SNS2 N 1 N CPUVR | SNS: YES %,{:11?‘,2’
o mp_PMSLP_SUS L 2 o oK 1o 'R5546 402
\Qﬁ? VAT MaX VOut: 3.3V at 19.77V Input fa0b M NO_XNET_CONNECT! ON=TRUE
1 2 1/ 16W
J_ s DO N _S5_VSENSE 62"
) R5513" i
(B 27. 4K
5 1%
l_'s 1/ 20w .
e AT AR R A
§ PEDCIN G3H ISQL | T OHANNEL SMC DCI N VSENSE g o0 = | MOC : CPU DDR Current Sense
& 1 PLACE_NEAR=|[J5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R25419i 1 C5514 MAX Vdi ff ;12,60 mV
1120w e g T 9;,220F GAIN : 200x
201, i 2 B3V o2 56 43 2 1 _PP3V3_S4SW SNS
PDCI NVSENS EN L_DI V 201, o
¢ GDSMCAVSS 51 azas sz 00 BEVVEM O SO_CPU— PLACE_NEAR=RS570: Smm CPUDDR_I SNS: YES
g&‘:ﬁ%@%ﬁ; o3 CPUDDR_| SNS: YES 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i w105 _PPVI o 3 o 3
CPU Vcore Vol tage Sense / Filter » PPVMEM O SO_CPU U570 2 o5 CPUDDR | SNS: YES
i
X320 R5520 os1z-sg 2|4, | SNS CPUDDR N shin 2% ourle | I1SNS cPUDDR 1aur 143K, . SMC CPUDDR | SENSE -
1§ PPVCC SO_CPU 1 2 CPUVSENSE IN 1% R3% SMC_CPU VSENS v T Vv CPUDDR | SNS: YES
PLACE_NEAR=R7310. 2: 5 MM 18w L &@7Nwwooo. B7: 11M Rg-%l_eja | SNS_CPUDDR P i ooy R R55270]K1 LA 352523? e v
1 oM T K —— %2 \CE_NEAR=U5000. HL: 11mm
p— 200 2UF GND 1/ 20W 2 S
2 XBR 70 62 53 23 22 21 20 19 17 _PP1V2_S3 o 201, 0201
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS 7 35 a1 a2 43
GND_SMC_AVSS 37 38 41 42 43 PLACEMENT_NOTES:
= Pl ace close to SMC
1. 05V Vol tage Sense / Filter (For R and O
XVWE530 R5530 | R5C :3.3 S5 REG Current Sense
62 SM .
1% % pp1v05_S0 1 2 P1VOSVSENSE_I N% A3, SMC P1VO5S0_VSENSE rom o EDP Qurrent : 3.00A
¥ 1% PLACE_NEAR=U5000. GL: 11MM M Vdiff 30,00 v
PLACE_NEAR=R7640.2: 5 MV 1/2h§._0W 1C5530 GAIN : 100X
— 62 55 43 42 1 _PP3V3_SASW SNS
- 0,,22UF
2 xg PLACE_NEAR=R5590: 5 P3V3S5_1 SNS: YES
. 0201 | = mm | 3
PLACE_NEAR=US000. GL: 11MM D AV PP3V3 S5 P3V3S5_| SNS: YES o 1 C5590
37 3 442 43 wmBmELEEELY, - L e PLAGE_ NEAR=US000. A6: 11mm
2 e P3V3S5_| SNS: YES
| CIC: 1.05V SO CURRENT SENSE / FILTER T Us590 i R
R5590 1|3 | SNS P3Vv3s5 N slin - SCro our L8 ISNS P3y3sS5 1 OUT 1423, SMC_P3V3S5_| SENSE .
“EIE'; zr;fem ;Aes » 0. 0()1103/“ CRI TI CAL A P3V3S5_1 SNS: YES
i 2ol P3V: P 1 1
GAIN : 500X e 58 a3 42 1 _PP3V3_SASW SNS o1VS | SNS: vES 0612-9—((:;\(\"‘?’\"/ ; SNS_P3V3S5 N oovry FEFFE RSSZ%JK - L %52?’? PLAGE. NEAR=US000. AG: 11mm
PLACE_NEAR=R7640: 5rm . GN\ND 1 23“\,/\7 5 6.3V
. 1
P1VO5_I| SNS: YES o i CESU(?:O PLACE. NEARSUS000. H2: 110 ~ o 0301
v T, % P1VO5_| SNS: YES — D AVSS 57 20 41 42 42
PLACE_NEAR=R7640. 4: 5MV U560 Shyt XOR R5561 yﬁ;&%;vwigﬁg Somn PLACEMENT_NOTEs:
o LSNS 1v05 S0 N sl N o e P1V05S0,1 oUT 1% 23 | SMC P1V05SO_I SENSE o o WAKE_BASE-TRE = Place ol ose to SVC
CRI TI CAL UM P1VO5_| SNS: YES (For R and O
74 55 I SNS 1V05_S0_P 4 N REFL1 R5562! 1 C5561
[mns 201 1 2UF
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K = gooé% PLACE_NEAR=US000. H2: 11MM SYNC VASTER=JAL M.B SYNC
G\D /29 > e S
~ vy 8201 , _ _ Vol thge & Load Side Current
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM GPTI ON d}@ Appl e I nc.
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO5_| SNS: NO THE L NECRMATLON_ CONTAINED_HEREI N | S THE
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T I WoLE R PART
I'V ALL RI GHTS RESERVED

Sensi|ng

<E4LABEL>
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6 5 4 3 2 1

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
- PP3V3_S4SW SNS 1A, 2ZPP3VE, SNS CPUVR ADIUST | SNS R5660 R5666
~ 19% j M N_LINE_ W DTHEO. 5 mm 3830 27 10 17 14 93 3 2 §*_PP3V3 SO 1 2 o INS HS GAINP R 1 2 ISNS HS GAIN P oD
%,’Flf‘é‘/ C5620 M N_NECK W DTH=0. 20" mm 59 56 45 44 43 42 41 40 39 38 506 5%
402 20%OUF VALTAGESS. 3V 1/ 20w 1/’\%9w
jl? SepY 0201 PLACE_NEAR=U5660. 3: 5MM R5662! 0201 ’iS?é‘é'?
0201-1 1 C5660 1K
R5821: ADDR - 0x56/0x57 (r/w) 0. 1UF 19 < 11 [Ty SNS HS COVPUTI NG P 1
ADDR_SEL = 6% 1200 N
rs621 [ BYPASS=U5620. 1: 5: 3MM ) 2 G xsR 201, R5668 /20w
2628 - PU. SMBus node ISNS HS GAIN N RL 2 1sns Hs AP N oo @ 74 D
5 VDD ¥
1/ 20w U5620 = 1/526W
201 |2 PAC1921-1- Al A PLACE_NEAR=US000. A7: 5MV 0201
DEN R5625 PLACE_NEAR=R7150: 5MM o) R5661" TSS%%FQ
6 |ADDR SEL/ GAI N_SEL our| 4 SMC_CPUVR ADJUST | SENSE R 14 O\ 2S\VC CPUVR ADJUST | SENSE o <7 e v+ 27K <, | SNS HS NG N 1A O 2
= 5 s 5% Jicsezs . Us5660 R5665 1 2hw S D1 SNS HS COMPUTING N AAAA 2
74 42 (TR CPUVR | SNS1_P R SENSE+ READ*/ | NT)| RD L a7 1/ 20W 0. 22UF CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 M 15w
74 42 [y CPUVR I SNS1 N R 3 |sENSE- SMCLK/ INT_SEL| 10 | SVBUS SMC 1 S0 SO ey s 32 77 ,, 0201 20% 78 43 81 ISNS HS COVPUTING P 5l SC70 ouT |8 ISNS HS GYN QUT 1 2 ISNS HS GAIN auT R %2 o
PLACE NEAR-USS40. 1: SWM SM_DATA/ QUT_sEL| © SMBUS SMC 1 SO SDA CBD 14 32 37 40 44 64 69 73 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N (':gebég_l—
| ¢ oM SELL7 NO STUFF 1443 a1 | INGN_ Al o, REFEL R5663* b1 0. 22UF
PLACE_NEAR=U5000. A7: 5MV 20K o
oD _EPAD G\D_SMC AVSS s 2P v 20 o201
o 201,
©l g GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ) .
L In battery discharge scenario negative voltage will be Wth 100nmA battery current, WII have 10.2nV difference
o2 58 43 42 1 _PP3V3_SASW SNS = present on IN+/- pins with | NA output voltage decreasing g?_m ng i nt o sense pins of U5800.
from 3.3V with increasing discharge current. his will set the m numum current threshold at 0. 100mA
o0 43 _PP W L —
B NL?N\!BWDTSFSD% 1 = LAE N , PANEL | SNS: YES
GRSl oo 3 W PAREL"ERE/ VS 1 C5670
NAI;IE:’3VE3T SOSW LCD v+ _— 90'%1UF PLACE_NEAR=US000. C1: 11mm
o0 - uUs670 2 %ﬁ% X5R PAI\%HSSNS: YES
REAYD 12 .. 1 SNS PANEL N s|n | %tV |s I SNS_PANEL_| OUT LANAS2 o SMC PANEL I SENSE gy or
CRI TI CAL e PANEL_| SNS: YES
s | SNS PANEL P4 e (200vrv) FEFEE R5627OJK1 201 _13_55275 VR | MON Current Sense Filter
aND vaw< @i n: 200x T; &% PLAcENeAR-Us000. Ciimn PLACE NEAR-US000. B6: S
00 43 ~ 200,[ scale:  0.25A7 Vv 0201 R5641
w0 a2 EDP Current: 0.750 A M vouT: 3V AT 0.8254 | CGND SVC AVSS &7 50 0 42 - CPUVR | MON 1 2 SMC_CPU | MON_| SENSE s v
it 15 my PLACEMENT_NOTEs: A NO STUFF
Max Vdi B 1 e — 1/ 20W PLACE_NEAR=US000. B8: 5M
= Pl ace close to SMC o 8T
(For R and O —
Di screte Hi gh side Current threshold LGND_SMC AVSS o7 9 2 42 0 —
ol c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
2% boava so 0. 22UF Vtl = 0.290nmv = 0.687A from battery
By ’ 2 ) . . .
i BYPASS=U5601: 3V = BMON : Discrete BMON Current Sense / Filter steresis TBD based on RC val ue changes
bl ] Al
385 L Cf)lﬁ ];53 29% NO STUFF
§§°”U o581 c5601
I By XoR R5619 sprupdiiiiEEeVe SO ' 1|2
= HS COVP FB , 255K, BYPASS—LBGOl 3w 2|0|%
1 A 9 SMC_BMON_COMP_ALERT_L
.
S AP (61t o
iow fo\g: 3 5 MCPe541T %%“M xR R5609 U5602 | pjs
Ve L Y * SC70-5" 15 cowp_out I 500K DVNB2D2LFEA |
2 /76w 1 BMON_COVP_FB LAANS2 oy | ke
Mios" R5604 1% SYM VER 2
HS_COVP_VREF 4| SMC HS_COMP_ALERT_L D + R5606 /76w —
2 190K 10,2 Us601 Miob” "
U5612 | ol Viow 110; 2K 3 5 MOP6541T g% s
'R5615 DVN32D2LFB4 re N + SC70- 2
49. 9K DFN1006H4- 3 262" 1/ 76w 1 BMON_COMP_QUT
1% —._._ SYM _VER 2 NE-OIQF A1
1/16W —
e ¢HSIQUT R\ wrer s BMON_COVP_VREF “
2
1 1
- loemo gai ;5% Ro0s
S 8 Scal 2A |V . =
X5R .
1(I)?5610 205 L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
3750w = 1 C5600
,0%01 = p 0. 1UF
2 Sek
(I)?SGOO 205
% -
20W
SM 201
RB521ZS- 30 B A s 0 I
K
0. 1UF
CERV53E
s m— L SNS_HS_COMPUTI NG | OUT CHGR_CSO R PIN are swapped on purpose o SYNC VASTERJIT VLB SYNC DATE=03/ 26/ 2013
to neasure power into the system ¥ [bbug Sensors 1
Uus5600 PLACE_NEAR=U5000. A3: 5MM iy aem e i |
CKPLUS_WAI VE=Ndi f Pr _badTer m NA2 s
o CHER CSO R P shin I scmlaojr 6 BMON | O 359:98 d} Appl e I nc. <SCH_NUM>| D
CRI TI CAL 1% 23k Bl DI ETE_| SENSE o7 0 ® <EAL ABEL >
7 so@wﬁé\lwv):_| N+ REF| L R5601* 5w PLACE_NEAR=U5000. A3: 5MM NOTI CE OF PROPR ETARY PROPERTY.
. . - CKPLUS_WAI VE=Ndi f Pr_badTer 2%§ 1 1 C5602 THE | NECRMSTL ON CONTA| NED HEREI N | S THE
Repl acing caps with 100K PD on | SENSE SMC i nputs oo w23 == 022UF B EERTLL SRR L
~ e 5 & R HE POSLOSIR AGREES 1O THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 885, |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 56 OF 121
11750008 1 | RES. MF, 1/20W 100K OHM 5, 0201, SVD C5675 PANEL_I SNS: NO L ' L G\D shC Avss # 111 NOT TO REVEAL CR PUBLISH IT | N WHCLE GR PART
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5

4

3

CPU Proximty,

| nl et

., DDR and BMON THR Sensor

o =

LB 36 37 40 64 73

LB 36 37 40 64 73

SYNC MASTER=J41 M.B

SYNC DATE=02/ 06/ 2013

TTTLE

Ther mal

Sensor s

R5800 M K NEGK W DTHEO. 25
I NECK | m
M NCLINEW DTHE0. 28 mm
47 LN
sugnnBREEL PP3V3 S0 1 2 PP3V3 SO CPUTHVENS R
5 1 C5800
NF" 0. 1UF
201 Y
CeRM XGR
* NOSTUFF
74 | NLET THVENS D1 P 1R5802 1R5806
e e e e e e el ol 3 PLACE_NEAR=Q6830: 3MV 5801 1 = —| CRITICAL %%OK %%OK
, Pl acement not e 830 1 ! P AR RER TR B 0P L Yor ;glow ;:now
Pl ace Q6810 next to DDR/5V/ 3.3V supply on TOP side BC846BLP pu— 4nZPF T '\%§90 2 2
AR A PN OG6T- 3 235\, PLACE_NEAR=US800. 3: 5mm x7r con 2 EMC1704- 2
R NP0 00G- ERM o201 R OFN 0
oo 7a | NLET _THVBNS D1 N bP1 THERM CPUB NS ALERT L oD
—1.3 {on ALERT* h10 _{ CPUTHVBNS ALERT L o =
CPUTHVENS D2_P
PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE - L “4lprDNB SvDATA| 11 SMBUS SMC 1 SO SDA CEBD) 4 32 37 40 43 64 69 73
3 N 1 N 1| PLACE_NEAR=USB0O. 4: ST
e 5811 C5860 Q6860 o802 : 2 oms w01 s s
Pl acenment note: [ gslo 1 P 4nZPF 47ps|n:/u__ 1 DENLOO6HA- 3 2200PF — DN2/ DP3 SMCLK| LB 4 32 37 40 43 64 69 73
' . -T- - 0% ——
Place Q5830 between near rear vent on bottom side ! BDFNlltl)oGe%IT-Z 2 %20- oG ceErRM NPO- 0 C2R 2 BC846BLP xR G 2 ) 16 | sensE+ ADDR_SEL| 8 CPUTHVENS ADDR SEL
- e 2 0201 0201 0201 PLACESHUHRERSRS D™ 15 | sENSE- 1R5805
PLACE_NEAR=G5860: 3MM 3 [c2¥e RANNIN'S) 0
. 7 0 ISNS HS GAIN P 13 | pUR_SEL 5%
- 14
Detect DDR/5V/ 3.3V Proxinity Tenperature a3 | SNS HS GAI N N TH_SEL Ll L8501
o TUFE CPUTHVBENS DUR SEL @D THRM PAD  Placerment note: '
R5803" CPUTHVENS TH SEL - ,\7 Pl ace U5800 under CPU ' 1
10K & NOSTUFF, = S T A el T LG =
) R58%41 Wite Address: 0x98
1/ 200
251 10K Read Address: 0x99
2 1/ 20w
201,
BT, MLB Bottom Proximty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBNS P
. v P e e TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 2w
1
&5820 1 |1 3820 0201 R5810
BC346BLP 5%, s a0 27 10 17 1295 482 81 PP3V3 SO i AA'A 2 PP3V3 SO TBIM.B I SNS R
DFNL1OO6H4- 3 2 £28. c0G cerm R5841 59 86 25 44 45 43 41 40 38 38 M N LT NE W DTFE0. 5
2 0201 0 S M N_NECK_W DTH=0. 20 mm 1 05810
7al TBTTHVENS D2 R N 1 2 _TBT M.BBOT THVBNS N4 74 VOLTAGESS. 3V o1
- 201 ox " R5811
5% 1 205,
i o= s e 22K
0201 201 1/ 20W
o s TBDTHVBNS_D2_P EMC1414-1- Al ZL L M,
..o - oo i, MSCP
TBT _M.BBOT THVENS N r
e , Pllacement note: ! NONET_CoNNECT! C:gg“ﬁ . 2| pp1 THERM / Al 7TBT INLET THM L
3 . ) \
A PLACéEi\I(E)AR:@BAO. 3w LPI_ac_e _(58_20_c|_os_e t_o _TB_T on _TO_D si d_e o] 220055n — 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L
1 1ov
B 46?51% = &(FF X7 ceRw 2 4| op2/ D3 svpaTAl_® SMBUS SMC 3 SDA
- S5V
DFNLOOGH-3 2 58S o ceru ZRVe: TBDTHVENS D2 N 5 | one/ DP3 sveoLk |10 SMBUS SMC 3 SCL
TBT_M BBOT_THVENS P a7 e e e oo .. GND
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
L o o e a a2 e e a2 @ @ @ =@ =@ = = = = =
TBDOTHVENS D2 P - 7a s TBT. THVENS P
3 PLACE NEAR=QE850: 3MM e e e e e e 812 1
1 . 1
850 ) 5850 . Placenment note: PLAGE NEARABS10, 4 s 2200PF
BC346BLP —— &IPF TBD ' 1o
DFV\IIUOGH4-32 2 g%é’_lmc, CERM Lmm s s s s s s s s s s s PLACE_NEAR=U5810. 5: 5mm XTR- CERM 2
TBDTHVENS D2 N a4 74 ZRVe: TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38

74 a4

74
TBT M.BBOT THMVBNS-R-*

TBT M.BBOT THVBNS P —

TBT M.BBOT THVENS P

a4 74

74 a4

MAKE_BASE=TRUE

TBT M.BBOT THVBNS N

a4 74

)
TBT M.BBOT THMVBNS N-—**

TBT M.BBOT THVBNS N —
MAKE_BASE=TRUE —

Czamm

e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_ CONTA! NED _H
PROPRI ETARY ERTY

OF_APPI

TEEPPCBESSCRPAG?EES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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LE | NC.
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FAN CONNECTOR

R6810 PP3V3_S0
AN NOSTUFF

1/20W 1 CG%JﬁO

0201 _- OE}& BYPASS=U6010: 3mm

SOrgol
PP5V_S0 1517 92 46 5152 56 58 59 61
51850793
CRI TI CAL
1
R6060 FF14A- 4C R11DL- B- 3H
47K % FS- RT- SM
%
1 zéé/ NCx—=—(O
R6065 o8 2
47K 1|5V DC
o @m—SMC_FAN 0_TACH 1 2 o FAN RT_TACH 2| 5| TACH
3
126w 27O | MOTOR CONTROL
201 O | GND
P '\C 2 :

R6061 1

1./02%% E éﬁ%% §3L3FB4

201 YM_VER_3

1
w G

S

e« FAN _RT_PWM

ITTe
T, I

7 [T SMC _FAN O0_CTL N

SYNC VASTER=J41 M.B

SYNC DATE=02/06/ 201

TTTLE

Fan

d} Appl e I nc.
®

TG Ve = |
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

|
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

@ %0 o7 20 1 3y ¢ PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 = CRITICAL
100K 3, 3K 0 1UE L VDD
ow oo T U100
, 261 2361 XSR- CoE 2 64NBI T
WSON
50 as SPIL_M.B CLK 6 | sck si/sicol 5 _SPlL_MB MOSI 4 LPC+SF)| Connect or
SSTZSVF064(I:_E
OM T_TABI
0w SPL_MB CS L 1] o _
W L s vt soso1l 2 SPl_MB M SO, e LPCPLUS
o0 10 15 D> SPI ROV USE_M_ B 7 JRST*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) DF40(\)]-63%8PO-O av
ROM wi || ignore SPI cycles. N MST-SM
50 50 49 40 38 37 38 35 20 17 _[PP3VA2_GBH 31 o~ 32
o1 59 58 56 52 51 45 22 17 36 _PPBV_SO 1
o Uool2 . | SPL_ALT MSO oo s o
= o o1 17 p—LPC_CLK24M LPCPLUS > 3 00l" o | LPCERAME L s oo
o o1 57 10qgry_LPC_AD<0> -— ? 00 g o—a_| SPIROM USE M B S e
00
o o0 37 1a¢pry—LPC_AD<2> -—_° 10 o | PMCLKRUN L oD = 5 o
o a1 57 10y LPC_AD<1> -—_ 1 32 12 o SPI_ALT _CLK am s o
o o0 37 gy LPC_AD<3> 3 00% g | SPL_ALT CS L am s o
ot 10 [rmy_SPL_ALT_MOSI 2500 016 gue | LPC SERIRQ G 55 97 o
os 16 15y XDP_LPCPLUS_GPI O o008 g | LPC PWRDVN L am s o e
o o0 10 [y LPCPLUS_RESET_L - 0 ol20 o T sMcTDl oD o7 8 o
o4 38 37 (OO} SMC _TDO - 21 00 22 - SMC_TCK oo 7 38 o
~ TP _SMC TRST L 230012 o SMC RESET_L OOTy 37 28 50 6
o« TP_SMC MDL - 500125 4 | SMC ROMBOOT o = o
o4 38 37 (TR SMC TX L - 27 00 28 - SMC RX L oo 7 38 e
2065030 o | SMCTNE oD 7 0 o
33 C 34
51651039
SPI Bus Series Term nation
PLACE_NEAREJGTI00. 275 SPL_ALT M S0 .
=] = ~ 2. 5nm MOS|
PLACE_NEAREJGT00, T57 5mm SE: ﬁtl— KI :: : |\/B.t t Car d ROVI SI ave
PLACE_NEAREJGI00. T2 5MM S| ™AL T CS L 46 6
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.°9 43 43 43
M‘éow 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
CS0 o 2 Pl B L 46 69
09 4 m SPI RL PLACE_NEAR=UO500. Y7 anz SPI CSO L 1 ,\éy\/ PLACE_NEARERGIZ5. 275 S M_ CS @
1/ W 1/ W
R6111 % R6121 i
o SPI_CLK R 1433 5 o SPI_CLK 1243 > SPI_MB_CLK gy ue o
@—pmamzwsum—m’\/sy\/ % PLACE NEARERGTZ6 275
W 1
CPU Mast er v R6112 R6122 z’?ff M_.B ROM S| ave
o 10 SPI_MOSI_R 1A%5 2 . SPI MosI 1243 2 SPI_M.B MOSI 1o 00
@—mmmrmm\%\/ ’\/5%\/ PLACE NEARERGTZ7 27 5t a:ing
1/ 20W 1/ 20W
Re1s ik Rpags b
o 14 Pl 1 2 @ SPL_MSO Ry 15" SPL_MB_M SO gy s 60
- | = . L omm 5% % PLACE_NEAR=UGI00. 2.5
1 W

69 37

o+ @ SPI_SMC_MOS 1%m
50 - = -5 1mm
SMC12 WMast er 1/2@513"\' R6116
o+ —SPLSME_CLK 1’\}§\/2mm
5% - - onimm

o v ry—oPl_SMC CS L

SYNC MASTER=J41 M.B SYNC DATE=04/02/ 2013

LPC+SPI Debug Connect or

TR TN ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 61 OF 121
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 HzZ

GAI N 6DB
e O
R6414 M N_LI NE-W DTH-0. 5 mm
66 62 58 55 54 40 35 22 PPBV SARS3 AR PP5V S3 1621,
1710w 518S0519
el 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
= QtF 2 R6413" .| C6401 26404
2 18% Eerv PVDD 160K “=47UF 78171- 0002
CRI Tl CAL 0201 U6410 w20 2 égaéﬂ\\? T _(24 RT-)SM
C6410 by 0805- LLP
0. 1UF MAX98300 12 M N_NEGK W DTH=0. 20 mm
74 65 o1 [T SPKRANP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ Bl ML NE e, 30 ™ 74 s SPKRANP_ROUT P 1ls
11 14 MAX98300 R N sl R A G [ 14 o1 SPKRAMP_ROUT N 2]
CRITI CAL i NG WO 20
C6411 X5R. CERM M N_LIRE_W DTH-0. 30 mm
0. 1UF 0201 < SHDNF GAIN_ S R AMPLGAI N 4 4 C
7 55 o1 [T SPKRAMP_| NR N 1]z
—-E i Zne =
v 'R6412
xsp, Cerm o 100K
65 61 m SPKRAMP_SHDN L :I/FZDW
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AR %8%' " PRSP T DORREG, MODE 19 Jucoe VITSNSL— DDRREG VITSNS 1 » |XW460 M N-ktR-W BFHES: § 2 ISNS 1V2_S3 N 2 o0V, C;éll‘lé 34.3A mx out put
X7R: 2 ow DDRREG TRI P 18 TR p — > CNECR s2 mm R e R e — & TN glé% Crazs 1ty
PSS, et 2201 s Sm VTTREFL S - - | nmPLACE_V\EAR:CZ720 1:3 @ CRI TI CAL xR 855*5(' 2 t = 400 kHz
ey W9 CRI TI CAL C7441 . |1c74 =
e s PaD D D A PPVTT EER_%BIHE s (o4 4F6 P L C74 330UF —= __ngF 5 PLACE NeAR=CT440. 1: 1rm
R7416 1C7416 | d 9 9 4 CYVg[ro-1 i 0-0010E Bt Y| T B (G401
gém — gpluF R74; 17 1R7418 &5 chgy{ ° SM
2 CERM C [ L 1
o202, o 1m %‘éow } ‘éow =
S vaogy TH2:
WP 400y % 24—
1 402
D_DDRREG SGND_ B
_@({{f‘ KW BTFEG. T5n
_—
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SYNC DATE=09/17/ 201

5V

'S4ARS3 / 3.3V S5 Power Supply

<
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2 1

SKI PSEL Strap
VREF2 Aut o Skip (Hi gher Efficiency)
VREG3 OOA Auto Skipl(Lower Efficiency)
64 62 41 _PPBUS_S5_HS OTHER | SNS BYPASS=Q7520. 1: 1. 5nm
62 53 36 PPS5V_S5
cr542 1|, crsa0t|, |* C7570 1 cr541 62 58 55 54 49 47 35 3 RSV SARSS crs84 b 1 C7581 1 C7583 —
62UF- 0. 023CHV! 62UF-0.023CHM—— —— 1000PF  —— 1w 62UF- 0. 0230HM — 1000PF
2 o T W T E crs00 — o3 T T L
et oo Be 1 0201 402 1F —— M N_NECK W DTH=0. 2 m et et 402 0201
100 ——
on 2 57 PSVP3VS VREF2 BYPASS=Q7560. 1: 1. 5mm
P
N P o o « N
R7500 o o ~ o - Cc7501 * C7503
0 = 0.220F —— 2200 —— P3v3 S5 VBST R
o 5 < 8 @ s o o ™ N_LTNE W DTFE0.6
1/ 20w Q > u u u -2 o 2 M N_NEGK W DTH<0. 2 mm
201 g g g p ) g 5
F=400KHZ SKIPSELL iR 0R7564 Cs %233Q3D
e PSVPSV3 SKI PSEL SKI PSEL2 5% st
RSV 7 PP3VS S5 REG R
e i 1 14 |OCSEL 501 EN_12 _sS\c PM @ Ef 37 38 59 et 2 C
N < 402
Vout = 5.0V < B Vout = 3.3V
CRITI CAL  P5V_S4RS3_REG L PSV S4RrsS3 vesT 31 |VBST1 o VBST2| 26 P3 VBST M N_LINE_W CRI TI CAL
7.2A MAX OQUTPUT L7520 DI DT=TRUE 6 M N_LI NE_W DTH=0. 6 nm DI DT=TRUE [} DI DT=TRUE M N_NECK_W " 6. 5A MAX OQUTPUT
2. 2UH 20% 13A- 0. 0120H{T 7 | M MG WETED. 2 Psv samss Rt 1 |DRVHI 3 DRVH2| 24 o . P3ve s5 REG L L7560
- P3V3 S5 DRV O DT=TRUE - oy
. ° . 7 [Jvsw TR 4 M N _LI NE_ W DTF=0. 6 mm O DT=TRUE GATE_NODE=TRUE 2 GATE_NODE=TRUE O DT=TRUE M 2. 200 20% 134 0. 012 F=400KHZ
N_NECKW DTHEO. 2 N
o o 1 2 DA ORI TI CAL M NNEGCW BTHEO. 2 Psv samss 1L 32 |SWL Q sve| 2 Pava S5 LL M : 2 .
ORI TI CAL Pl MEOG3T2R2ME- SM VN UINE WDTHE0 6 mm DI DT=TRUE SW TCH_NCDE=TRUE [ SW TCH_NCDE=TRUE DI DT=TRUE VNN ! NEO3TIRNS. S ORI TI CAL
150UF- 0. OB5 15251798 _| — — P5V_S4RS3 DRVL 30 |DRVL1 DRVL2|_27. P3V3 S5 DRVL - 15251798 N 150JUF- 0. 018CHMW 1. 8,
c7552 |, 2 2 —of M N_LI NE_W DTFH=0. 6 rm D DT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE D DT=TRUE 2 2 C7590 1 1 C7572
— c7550 1 8] BG| 5 M N_NECK_W DTH=0. 2 m PSV Sars3 csp1l 7 |CSP1L csp2| 18 P3V3 S5 CSP2 2 10UF C7592
Jp— 520 xw521g] &1 steo(ﬁ;l stelg] 20% oo
1008 w - w B 1ov
ray B3 2 2% PLACY NEAR-L 7520, 1: 3mm a C7518 $5¢4rgn: P5V_S4RS3 CSNL 8 _|CSN1 CSN2|_17 P3V3 S5 CS\2 Cc7588 2 o 83V 2 2 )U(;?](Im
CASE- B2-SM 2 E 1 1 . \SE- B2- SM
o PLACE_NEAR=L7520 2 Brm | NOSTUFF ? | qu 54 _P5VP3V3 VREG3 1 "}\(\' 2 P5V_S4RS3 FUNC 11 |MODE RFL3 P3Vv3 S5 R ? | qu PLACE_NEAR=L7560. 1: 3mm PLACE |NEAR=]7560. 2: 1. 5nm
. L c7571 PLACE_NEAR=L7520. 1: 3mm 11 v PsV s4rS3 VBl 9 |VFB1 VFB2| 16 P3V3 S5 VFB2 1 PLACE_NEAR=L7560. 2: CRITICAL
— &85 1000PF z 10% sV S4RS3 COWPL 10 |COMPL covpz|_1s P3va S5 cowe? 10% 130UF-0. 010GH{4 1. A
10% XWP 522 U M N_LI NE[WDBTFHF0. 2 mm MNLT NEW BY7E0. 2 7 L/ .
1% - S M N_NECK[W DTH=0. 1 mm povsirss EN R4 |ENL enel 21 pavess en R M N_NEGK_W DTH=0. 1 mm S c7593 r—
X7R- CERM 2 —_—
0201 PLACE_NEAR=L7560. 2: 3 20%
1 5_|PcooD1 PGOOD2| 20 sav 2
PACE®REAR-L7520. T: 1. 5rm) R7547 R7546 XW562 S
L r 33K, . G\D THRM_PAD 1. 54K onse- a2
_P5V_SARS3 VEB1gXW R7536 |, NO STUFF
M N_LINE WDTH-0.2 Y 1% 7.5k R7537 4 v .
M N_NECK_W DTH=0. 1 nm| 1/§Fow o 20K N XWF'500 353S3905 1/§Fow N &-P3V3 S5 VFB2 XW
Vaow 1 - DM N_LI NE_W DTF=0. 2
201 " 120w R7549 201 R7516 \7“ M N_NECK_W DTH=0. 1 puay
Lo e o 6. 65K 2 X7R- CERM =
Lo = 1% YA 1 =
oy . PSV_S4RS3 1R zow PLACE_NEAR=U701. 28: 1mm 1720w R7563
R7556 c7537 1 on = Sor = 10
= 4. 22K c7536 1 -1 = . L A¢
2K 270PF 1/ 20w
1720w 4700 v ] Pava S5 csP2 R VS
10% R 2 M N LT NE WDOTFEO 2 nm DI GT=TRUE 5201
201, oo ot M NNECK_W DTH=0. 1 mm v <5 veEp R
PS5V _S4RS3 CSP1 R i M N_LINE_ W DTH=0.2 nm M N_LI NE_W DTH=0. 2 nm
M NNECK_W DTH=0. 1 mm M N_NECK_W DTH=0. 1 mm
D GT=TRUE M N_LI NE_ W DTH-0. 2 T - 'R7560 B
M NNECK_W DTH=0. 1 mm
54 _PSVP3V3 VREF2 54 _PSVP3V3 VREF2 23. 2k
M N LI NE_ W DTH=0. 2 mm 150
M NNECK_W DTH=0. 1 mm 120w
59 P5VS4RS3 PGOOD 2 201
M N_LT NE_W BTFE0. 2 mm
M N_NECK_W DTH=0. 1 mm M N LI NE_ W DTH=0. 2 mm
59 37 (OOT)—S5_PVRGD M NNECK_W DTH=0. 1 mm .
R7561
10K
GID_P5VP3V3_SGND 1%
M[N_LINE_W DTH=0. 6 mm 120w
M|N_NECK_W DTH=0. 2 mm W
ThcE=ov , 20
PLACE_NEAR-UTSOL. 4: 2mm PLACE_NEAR-U750T. 217 2mm
1 1
R7551 R7552
0 0
5% 5%
1/ 20w 70w
0201 0201 r—
2 2
s T P5VS4RS3 EN s [T S5_PWR _EN
Po




1. 05V SO Regul at or

—
o 52 53 52 51 41 _PPBUS S5 _HS COMPUTI NG | SNS
Cc7620 |, cre21 |, C7622 *| |1 c7619 1 C7624
51 42 38 27 17_16 15 11 5 5__PP1VO5 SO 62UF- 0, 0230HM—— 62UF-0.0230HM—— 1000RF —— ——62UF-0. 0230 TUF
aifel®el’s i 23 i N P 2
Y Y cErv [ XER
case- 8251 case- 8251 0402 casE B251 402
P1V05S0_BOOT RC l PAGE o 850 5 1 s
WIN-LIE W DTFE0 5
NG W BTEEo. 3
64 62 58 54 10 47 55 52 _PPSV _SARS3 ’ C7601 1 e 1 C7630 =
10UF —— 0. 1UF
BT : T
2 2 g
C7800 * _ 7630 e C
1 o Q7630
vaow
%35 = W, Q
vPASS=UT600. 12: Trm ~ F DPCl 0 1 2 S
LLP
= VLDA'N P1V05S0_VBST
W mm " A
12 |vsIN VBST|_L. RUE m o T
Scrub S3 & S5 pins connecti ons! U7600 R R7631 — R7640
P1V05S3 EN 17 |s3 TPS51016 sl 1 o
s PLVO5SO EN 16 |s5 i — L7630 1%
ol 11 ; 2 1. OUH 20% 11A- 0. 0110HM E PP1VOS SO B.% .5
0612- SHORT
PLV0S S0 VREE TR WO 7 SVREF CRITI CAL 20 P1V05S0 LL swlls  ]o o, LYY Y 2emves so e L . vout = 108y 0
M N REGKW BTG 3 VI N-LIE W BTFED 5 VN LI TE W DTPE0 5 = 1.
NG v A LI RE | 4 NOSTUFF FDSDO630- SM e 3 4
C7615 1 1R7611 P1V05S0 FB 8 |REFIN 2 Sw e NaDECTRE - ! u CRITICAL VoAt ooy 2™ CRITI CAL e
0. 1UF - 38 7K N LT NE_W DTFE0. 2 ) VTTL3 ewwssd vrr DI DT=TRUE [ .| 21A Max Cutput
— : NERECRW BTS2 P1V0550_MIDE 19 |vooe VITSNS 1 ] rf = 300 khz
X7R- 2 ow P1V05S0_TRIP_18 |TRI P P1V05S0_DRVL 7 |Lse 62‘)726123"2 e~ =
s v 2208 i VTTREF, M NREGKW BTEEG. 5 ' 1000PF s iar 2
R GATE_NODE=TRUE - case- B2- v
DI DT=TRUE & 74 a2 220
raw aw  SB BB :
0402 CRI Tl CAL
1
Rr6l12 1 C7616 d 7 9 4 PIV0SS0 PGCCD gy 8/8/8 321 neqmlesteson | creas I
1% 0w = 0y, P1UF 'R7610 |'R7613|'R7614 VTTREE A 0. 0013k, 330 XWF 61,0
Ng 1K 47.5K 3 17. 4K 2 56V X M
1 2 - CERM o, o o * X7R- CERM 2 2 200
2 e emeurson v o 9402 v M‘éow M‘éow M‘éow 0402 oxse. g2- S 1
-
2201 2200 220 = 2| C7650 1 L =
XWF 6000, 0- 224k, ——
SM C% 7 2 = B
) 0
P1V05S0 AGND
M N_LI NE_W DTH=0. 6 mm PLACE_NEAR=U7600. 217 ITrmm
VN NECCW DTH-0. 2 mm R7641
P1V05S0_VDDQSNS N 10 B P1V05S0_VDDQSNS_R
¥
TR e ciie sk STy M NREGKOW DO 37" mm
201
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8 7 6 5 4 3 2 1

PPBUS SO LCDBKLT FET
MOSFET FDOG38APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
706 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDC63%Z\PZ SBVMS001 LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 © = ETVE
3AMP- 32V- 467 o :":;SE 'S\?Vfcgngi S:E/él STR 8 EN PLACE_NEAR=L7701. 2: 3nrm
64 62 50 49 42 a1 27 _PPBUS _G3H 1 2 PPVI N S ~ AND PPBUS SW BKL CRI_TI CAL CRI TI CAL
= N >_SW. PPHV W LCDBKLT 60 62 64
603- HF VOLTAGE=T2. 6V bl ON THE SENSOR PAGE 15Luz|.720, 13A ng 3:]. S D
PLACE_S! DE=BOTTOM 1R7788 Crr8a: wa PPVIN SOSWLCDBKLT , 1(YYY 2 , LCDBKLT BOOST AP
1% p ® CRI TI CAL Pl MBO53T- SM R 115 CRI TI CAL CRI TI CAL
%mw e g c7712l Lc7713 SRt RB160M 60G| |1C7796 |1Cr797 |1 Cr799
- —-gR0PF D T0UF | —_TOUF
LCDBKLT EN DIV L | gg{ 2 8 e |2 ég 2 ég
4 0402 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
:Il-ol/t?K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR_D7701 2:5mMm
20w
5201 59 50 50 52 51 40 45 32 17 20 _PPSV_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT _SW LCDBKLT_FB 1 2 ey
D[ _ . _ . = .
L 6\7]2; '_ BYPASS—U778:17.[%1.1561111 BYPASS U7701 D1: 3nm H ECE: B:H:ES } w PLACE_NEAR=C7797. 1: 5nm
sor-s63 | Kb 1LéF —_ /01UF
[ 10% ——
otk oS°F 2 R CERM
HEE wwumnnsl P PPVE SO J 10.2 ohmresistors for current
EDP_BKLT_EN LCDBKLT_DI SABLE H
13
MD—==— = BYPASS=U7 701, Ca: 4mmm nmeasurenent on LED strings.
707 |26 7 _;]:_ 1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
GVK‘ pe 618V T 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
ceRf biBR 2 3| 8 o
|_‘ ( GND BKL SGND) S ROR AT em A 10350198 3 RES, THIN FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[G¥ st ur701 C
s > BKLT PLT RST L 25- BUVP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swo| BL 60 64
L ,\1/%/2 BKL_FLTR 2 | F LTeR swl B2
R7753 o 2
§ 1/’\%:8W BKL_| SET 8 liser 9 FB| AS BKLT: PROD
60 40 25 19 10 10 [ry— SMBUS _PCH_CLK 1 2 201 ® R7718 o 2 LED RETURN_2 o oa
Y, BKL_FSET B4 [FsET Q@ M NRER W BHER: 3,™ N W o :Fﬁﬁ g
R7757 1/5%0W BKL SCL D3 | sak - PLACE NEAR=U?701. £8: T0mm N-RECR-W BTHE0: 30T
w0 10 25 19 30 10 SMBUS PCH DATA 1,/ 0201 BKL_SDA D¢ | spa ol :
Addr? Ox58(W)/O0x59(Rd) 5% ouT: e e
: 1/5%0w BKL_PWM A | pam out3| S5 BKL_| SEN3
1 2 . BKL_EN A3 |EN out4| E3 BKL_| SEN4A
s a1 _PPVI N SOSW LCDBKLT R 1 fos) ours| E2 BKL_| SEN5 —
2008 [Rr715|  TP7701gmy——BEALE—Smal | e BB I SENG "
w 100K PLACE_S| DE=BOTTOM B
R7704 h 2ow o 2 00
2 1 > 60 64
w» o> EDP_BKLT_PVWM 1M2 Fowm=9. 62k Hz e 2 a8 a5 Sy I W
1/£§,_ow 1C7704 1 | _LED=17. 1nA see spec for others g| 5| 2|¥ - T BKLT: PROD :
1 —— 33PF - 1R7755 R77141 1R7716 R7722 0 1 2 LED RETURN 6 60 64
2 %é%) G W NERESR-W BTEED: 30" SMDNILIINBE WE)FE:%U.% m
0201 Egéow 1 ngv %%OW PLACE_NEAR=U7701. E1: 10mm N”NECK-W DTH=0. 20 nm
L 5201 201, XWI710
= SM
D_BKL _SGND 1642
|_LED=369/ Ri set e e 2 1 B
( EEPROM shoul d set EN_| _RES=1) PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
L7 50 i
o sn 5o 5z 3 gg 37 3y [PPBV_SO 10UH 0. 58A° 0. 35CHM Keyboar d Backl i ght Connect or
1 p—
BYPASS=U7750. 1: 2: 2 WM CRLTLCAL
N 1098AS- SM \] 7715
C7750 FF14A-4C- R11DL- B- 3H
F- RT- SM
NC: 5
o
7 T—z-O
1.« KBDLED ANODE I 4 -g
NES_CX\(IDTH: L 2°wWi
-ACE=7 s
1 C7755 |1 C7756 Nex—0O
L g 22UF ¢ 22UF
2 ?é}{_cgm 2 ?é}{_cgm 51850793 SYNC VASTER=J41 M.B SYNC DATE=02/ 06/ 2013 A
0603-T 0603-T gin= - -
LCD/ KBD Backl i ght Driver
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59

5!
Wea

s [Ty PLVBS3 EN

s (0T} P1V8S3 PGOOD

1. 8V S3 REGULATOR

PP1V8 S3

64 62 59 58 46 18 14 11 8

4 N 15251870
ur7820 L7820
| SL8009B 2. 2UH 20% 2. 0A- 0. 108CHM
DEN 2520-5
Zen ORI TI CAL LX|8 P1V8S3 SW LYY Y L PP1V8 S3 REG R
Db cRITICAL
3pcrR vrB[8 P1V8S3 FB Vo TAGERT V50
Aski P Rrst 5
GND THRM_PAD R7820]
7 S 113K
1%
11200
201,
<Ra>
R7821%
90. 9K
T
1/ 20w
W
201,
<Rb

oM
R78
0.0
1%
1w
ME
0612-
1
o
CRI TI CA NC
C7825 1
22UF ——
2006 ——
6.3V 2
X5R CERM 1
603

1.5V SO

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

LDO

BYPASS=U7870. 4: 1nm

CRI TI CAL
u7870
TPS72015
SN PP1V5_ SO
15131 9,PP3V3 S5 4l As o 58 59 62 64
52 57 29 22 21 20 [Ty-PPLVE S8 6| n 1 Vout = 1.5V
Max Current = 0.02A
59 25EPM SLP_S3 BUF L 3|en 2 NG
T
C7870 G\D B 17872
10 —— 5| K —— 2. 2UF
10¢ T n/({/
& 2 53 2 2 o
402 402 402

BYPASS=U7870. 6: 1nm

B3

20 21 22 23 57 62

Vout = 1.794V
Max Current = 1.8A
Freq = 1 Mz

1. 05V SUS LDO

Cougar Point requires JTAG pull -ups to be powered at

1. 05V when SUS suspend well is active.
Pull -ups (3) nust be 51 ohnms 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 S5, which burns 100mWin all S-states.
CRI Tl CAL
XDP
u7840
TPS720105
PP3V3 SUS SN PP1V05_SUS 16 62
41BI AS
sl e Vout = 1.05V
R R Max Current = 0.35A
EN NGZ_x NC
XDP XDP
C7840 * an BB 1 C7841
E 7

ISYNC MASTER=J41 M._B SYNC DATE=02/ 06/ 2013
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8 7 6 5 4 3 2 1

1. SV S_O Audl o g\NI tch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8Q42 R8Q41 [ — PP1V5_SOSW AUDI O HDA 01117 s .
g PPAVE SO LAy AN PELVS SOSIALD O HOA. 3.3V SUS Switch
1/ 20w 1/20W VOUTAGE=T. . oM T
eren 38, g VG e RB020
R8040! _ - Y
T 08040 4 — PP1V5_SOSW AUDI O o8 o1 65 bpava S5 TpeDeY, i/é/
2B TPS22024 | PP1V5_SOSWAUDI O 44 o CERREBERY L 2 GsP AL, PP3V. FET_R 02253787 ppava_sus
A2 . mm - = 8 11 14 18 46 57 59 62 64
S T e B s mpon vl TN R e s,k eoe 11z D
_BASES CRI TI CAL ERECRS - NG NC
CRI Tl CAL
» m_PLY5SOSW AUDI OJEN | 2 Jon ugo4o0 o —P3V3SUS EN 2N o usn20
GND
Par t TPS22924C C80201 3 Par t TPS22924C
cpogr . o .
- GZLéO/ f— Type Load Switch 6_)(5\2’2 Type Load Switch
020K 2 R(on) 19. 6 nGhm Typ 020171 R(on) 18.5 nohm Typ
| @1.8V 21.8 nGhm Max p @2.5V 25.8 nthm Max
L Current 2A Max = Current 2A Max

1. 05V PCH HSI O Switch
3. 3V 84 S\M tCh 3 3V SSD SW tCh 59 50 50 52 51 40 45 32 37 3o [PPSOV SO |

R8Q00 ]
1
0- 802 “RR Y EBERY L oY SO SO0 L ok
74 64 10%
1 ffeeave ss TPoggo24 0s12%cer g UB005
a2 AL, PP3V3 S4 FET R 1 2 _PP3V3_S4 20 33 36 38 39 62 61 SLGBAP1471V | 2
ez v vour([ et E WS saMy 3% k¢ EDP: 119mA ; |+ e8070 = TN 5] o PP1VOS SO R
CRI TI CAL e NC  NC °§/AUF - 8°sh 168621
o0 S4_PWR EN o VoD 2 " PCH HSI O PWR EN 9 |ov CRI TI CAL 5 PP1V05_SOSW PCH HSI O e o2
@ 0 D o us0o0o0 Us070 I B xoR " Iz EDP: 1.84A o
C8000 1 3 Par t TPS22924C SLG5AP1453V = G\D
b= : Type Load Switch P3V3SOSW SSD FET RAMP 7 e '™ i 3 g 01 us0oo5 C
oxBie 2 o 1s SSDPWR EN , 2o SRTICAL (5 _ pp3v3 SOSW SSD FET R .. ! Par t SLGEAP1417V
0201°1 R(on) 18.5 nthm Typ C8071 1j@ 8™ —VOTAE=I 3V EDP: 5A = itch
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63 — M N_LI NE_W DTH=0. 6 MVl — PP3V3_S4 29 33 36 38 39 58 62 64 VOLT/
M N_NECK_W DTH=0. 25 MV _— PP NAKE,BASE-TRLE
VOLTAGE-15, SV p— PP3V3 S4 29 33 30 38 39 58 62 64
MAKE. TRUE =
| — PP3V3 4 29 33 30 38 39 58 62 64
— PPDCIN GBH = « PP1V2 S3 17 19 20 21 22 23 42
p PP1V2 S3 17 19 20 21 22 23 42
63 64 62 64 62 50 58 57 46 18 14 11 o _PP3V3 SUS — PP3V3 SUS 611 14 18 46 57 58 59 62 64 PP1V2 S3 17 19 20 21 22 23 42
35 30 17 — PP3V42 G3H 7 37 38 40 46 49 50 — M N_LI NE_W DTH=0. 50MVI vcumz 3.3V
#3% - W N W DTS © s M NNECK_W DTH=0. 20MM BASE=TRUE
M N_NECK_W DTH=0. 2 WM
VAUTAGES. 42 — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 PP1V2 S3 17 19 20 21 22 23 42
MAKE. TRUE =
o | — PP3V3 SUS 511 14 18 46 57 58 59 62 64 p PP1V2 S3 1719 20 21 22 23 a2
PP3V42 G3H 20 35 36 37 38 40 46 49 50 — V2
PPaVA2 G3H RBuE — PP3V3 SUS 811 14 18 46 57 58 59 62 64 p PP1V2 S3 17 10 20 21 22 23 42
30 35 30 37 38 40 46 49 50 —
PPaVA? GaH BB B — PP3V3 SUS 811 14 18 46 57 58 59 62 64 PP1V2 S3 17 19 20 21 22 23 42
20 35 36 37 38 40 46 49 50 —
PPav42_caH BEuE , — PP3V3 SUS 811 14 18 46 57 58 59 62 64
30 35 36 37 38 40 46 49 50 —
e p—— BB B L — PP3V3 SUS 811 14 18 46 57 58 59 62 64
20 35 36 37 38 40 46 49 50 —
yEuLE — PP3V3_SUS 8 11 14 18 46 57 58 59 62 64
PP3V42 G3H 20 35 36 37 38 40 46 49 50 —
¥BuE PP3V3 SUS 811 14 18 46 57 58 59 62 64
PP3V42_G3H 30 35 30 37 38 40 46 49 50
PP3V42 G3H 2 5 30 27
33320323 4% “°pr3v3 S3 PP3V3 S3 15 18 19 33 30 40 41 58 62 64
PP3V42 G3H 39 25 35 3Z 38 40 46 49 50 — M N_LI NE_W DTH=0. 50MVl VOLTAGE=3. 3V
NNEGK™W BTH-0. 2 NAKE BASE=T
PP3V42 G3H 50 95 38 37 38 40 45 49 50 M NG DTH-0. 2ot e
e p— BB B — PP3V3 S3 15 19 19 33 36 40 41 o2 57 16 _PPLVO5 SUS — PP1V05_SUS 16 57 62
30 35 36 37 38 40 46 49 50 _— 58 62 64 _— M N_LI NE_W DTH=0. 4 MV
o1 52 b4 55 y — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 M N_NECK_W DTH=0. 2 W
PP3V42 GBH 30 35 36 37 38 40 46 49 50 — ppava 3 VOLTAGE=L. 05V
PP3V42 G3H 61 62 64 65 —— 15 18 19 33 36 40 41 58 62 64 MAKE_BASE=TRUE
30 35 30 37 38 40 46 49 50 —
BB B — PP3V3 S3 15 18 19 33 30 40 41 58 62 64 PP1V05_SUS 16 57 62
PPVRTC y — PP3V3 S3 15 18 19 33 36 40 41 58 62 64
1312 8 — o —
&4 6% 17 — N LN me:g > — PP3V3 S3 15 18 19 33 64 62 59 58 57 8 _PP1V5 SO — PP1V5 SO 8 57 58 59 62 64
—— 36 40 41 58 62 64 —_— M N_LI NE_W DTH=0. 3_nm
— PP3V3_S3 15 18 19 33 30 40 41 58 62 64 Y DTH=0. 17 mm
—_— VOLTA 5V
— PP3V3 S3 15 18 19 33 36 40 41 58 62 64 MAKE_BASE=TRUE
61 =
PP1V5_SO 8 57 58 59 62 64
92 9% §'_PP3V3 SO — PP3V3_SO 8218%18%18%15 17 18 27 30 36 38 PP1V5 SO 857 58 59 62 64
635 5 = WNLINE W DT 5 VoTAES 3y e T R A P
M N_NECK_W DTH=0. 20MVI
— PP3V3 SO 8229%18% 2% 17 18 27 30 35 38 PP1V5 SO 8 57 58 59 62 64
= Sotho"i1 18218504 857 6°80%81 2
, — PP3V3 SO 8 11 12 13 15 17 18 27 30 36 35
= v = 8930113270500 05678081
2 54 53 36 — PP5V_S5 —— pp— ghaeBBUnBERE"
- M N_LI NE_ W DTH=0.5 MV — 8
LIRE | B %112 13 15 17 18 27 30 36 38
— PP3V3 SO BB RYY
- — 8
— PP3V3 SO 8218%18%12%05 17 18 27 30 36 38
r——— PP3V3_SO 39740217227 23744 745 56 59 61
—_ 811,12 13 15 17 18 27 30 35
= v % So'30'00"81 "% 13" &7 53 2 _PPOV6_SO_DDRVTT — o PPOVE SO DDRVTT 24 53 62
HBn M N_LT NE_W DTH-0. 6_mm
M N_NECK_W DTH=0. 17 mm
PP3V3 SO §2,94,85,24 TAGE=0. 75V
o 47 35 3o _PP5V_S4RS3 PP5V_S4RS3 . O A o perilg e lBi/e
sy M N LT KE_W DTH=0. 5 WM PP3V3 S0 8 11 12 13 15 17 18 27 30 36 35
M NRECK-W DTHEO, 278 ¢ ey o i O O PPOV6 SO DDRVIT 24 53 62
VOLTAGE=5V
e e pPavs S0 BERBEEEE” PPOVS S0 CORVTT e
PP5V SARS3 , — PP3V3 SO §°13%18% ?‘1?215“13523“30 30 3
58 62 64 =
— — PP3V3 SO $2,8,55, %% 17 1n 27 30 38 a8
—— PP5V_S4RS3 58 62 64 = vz o 80041192150 04 8570680
— _PP5V_S4RS3 58 62 64 =
—— — PP3V3 SO 51 42 38 27 17_16 15 11 5 5__PP1VO5 SO — PP1V05_SO 8_11 15 16 17 27 38
— PP5V_S4RS3 58 62 64 — 64°63°55" 58 85 — M N_LT NE_W DTFE0. 6 WM 83%58" 63764
= PPSv SaRs3 \ — PP3V3_SO 2 m M N_NECK_W DTH=0. 175 M
 — ) 58 62 64 — 62 64 85 74 VOLTAGE=T. 05V
= — PP3V3_SO 8213%18%12% 06 17 18 27 30 36 38
— _PP5V_S4RS3 58 62 64 = 30%h0™ 1 32 8" 04 057568061
= — PP3V3 SO 813 12,13 18 17 18 27 30 36 35
— PP3V3 SO 33,68 74 22 19 44 45 56 59 b1 PP1V05_S0
= e F PR N = Salshlael® 17 27
— PP3V3 SO 3956 56 oI 62 54 85 7a — PP1V05 SO 68 11 15 16 17 27 38
= %112 13 15 17 18 27 39 36 38 = 8a%58" 63764
PP3V3 SO BEBBULEBEE 6_—_PP1V05 SO 80 AL a0 e 17 27 3
— PP3V3 SO 62 64 65 — PP1V05 SO
ks 22 1 3 PPV SO — PP5V_S0 t 52 56 58 59 — %s‘30‘31‘32‘3:‘24‘5522532932132 = 8a%s8"6b%63° 17 27 %0
3 55 36 82 = M N LT KE W DTF=0. 5 mm 8 ) — PP3V3 SO 8 11 12 13 15 17 18 27 30 36 35 e——_PP1V05 SO 68 11 15 16 17 27 38
M NRECKOW BTH=0. 2 = $9'20"51 13218500 578680 = 8a%58" 6364
VOLTAGE=5V L — PP3V3 SO 04665 Mg g9 4g 41 42 43 44 45 e——__PP1V05 SO 6 8_11 15 16 17 27 38
MAKE. BASE — 8811 12 13 19 17 18 27 30 36 — 58 59 62 64
— ppev S0 = PRavs 50 0 g 15 17 10 27 39 28 29 = PR1v0h 50 8eladedel® 17 77
—— = B 52 56 58 59 PP3V3 SO paBBRBABEE PP1VO5 SO
" — Prewvs 0 §2,69,65,74 ) Bovsdeel” T
PP5V_S0 16 52 56 58 59 = 80%30'811321 32114 357868081 32 = 8a%s8"6b%63° 17 27 %0
PP5V_S0 e =PRaV3 30 8,14014, 13,15 L 5:21 8%, = LpLV05 S0 8a%s3%63%6a° 17 27 %
16 52 56 58 59 = —
o1 PP3V3 SO 04955 7435 29 40 41 42 43 44 45 PP1V05 SO 6.8_11 15 16 17 27 38
PP5V_S0 16 52 56 58 50 1112 13 15 17 15 27 30 56 88 50 62 64
10 B PP1V05_S0 68 11 15 16 17 27 38
PP5V_S0 1o 52, 59,43,4% 4, - PP3V3_SASW SNS PP3V3 S4SW SNS 41 42 43 58 62 83%58" 63764
a5 59761"76: — M N_LT NE_W DTH=0. 50MVi VOLTAGE=3. 3V PP1V0O5_ SO0 68 11 15 16 17 27 38
PP5V_SO 16 52 56 58 59 M N_NECK_W DTH=0. 20MV  MAKE_BASE=TRUE 58 59 62 64
- i PP1V05 SO 6 8_11 15 16 17 27 38
5V_SO 1 52 56 58 59 PP3V3 S4SW SNS 41 42 43 58 62 = 83%58" 63764
PP5V SO 1 52 56 58 59 PP3V3 S4SW SNS 41 42 43 58 62
PP5V_S0 16 52 56 58 59 PP3V3 S4SW SNS 41 42 43 58 62
&
PP5V_S0 16 52 56 58 59 PP3V3_S4SW SNS a1 42 43 58 62
& 62 58 11 s _PP1VO5 _SOSW PCH HSI O — PPLVO5 _SOSW PCH HSI O o 11 58 62
PP5V_ SO 1 52 56 58 59 PP3V3 S4SW SNS 41 42 43 58 62 1 84A — M N_LT NE_W DTH=0. 6
. M N_NECK_W DTH=0. 2 NM
PP3V3_S4SW SNS 41 42 43 58 62 T v
PP3V3 S4SW SNS 41 42 43 58 62 b )
— 8 11 58 02
PP3V3 S4SW SNS 41 a2 43 58 62 =
—— _PP1V05 SOSW PCH HSI O o 11 58 62

LCDBKLT Rai |

PPHY_SOSW LCDBKLT

56 60 62 64

— MN LI NE W DTH=0

MV
W DTH=0. 378"

YR
PPH\/ SOSW LCDBKLT

56 60 62 64

TBT Rails (off when no cable)

—_— PP15V_TBT

28 62 64

— M N_LI NE_W DTF=0. 4 MVl
M N_NECK_W DTH=0. 2 MV
VaLT, 7. 8V

MAKE_BASE=TRUE
PP15V_TBT

27 28 62 64

— PP3V3 TBTLC

PP1VO5_TBTIC —

— M N_LT NE_W DTH=0. 4 MVl
M N_NECK_W DTH=0. 2 MV
VOLTAGE=3. 3V

MAKE_BASE=TRUE

PP3V3 TBTLC

64

17 25 26 27

PP3V3_TBTLC

17 25 26 27

PP3V3 TBTLC

PP1V05 TBTLC

&:
15 17 25 26 27
62 64

26 27 62 64

26 PP1VO5_TBTCI O —

— M N LINS WDTH0. 4 T
M N NECK DTH=0.2 MV

VOLT/ 05v

MAKE_t S Sret- TR

PP1V05 TBTLC

3

27 62 64

PP1V0O5_TBTCI O

3

27 62 64

PPVCC _S0_CPU —

— M N_LINE_W DTH=0. 4 MM
MNNEGC W DTH-0. 2 MM
VOLT/ 05v

MAKE_t Aot TR

— PP1V05 TBTCI O

26 27 62 64

PEVI N SASW TBTBST FET Y
VOLTAGE:

CPU "VCORE" RAILS

PPVCC_SO_CPU

8 10 42 52

— MN LINEWETH=0. 6 W
ECK, H=0. 25 MM

VoL TAGEST 8V
NAKEiaASE:TRLE
PPVCC SO_CPU

62 64 fr—

PPVCC SO_CPU

8 10 42 52
62 64

Di gital G ound

8 10 42 52
62764

Nearie=y
| VRS eres. e

SYNC MASTER=J41 M.B

SYNC DATE=01/30/ 2013

TTTLE

Power Al i ases

@ Appl e I nc.
®

D2ra)
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51725 26 27 [




70 63 24 20

70 63 24 21

70 63 24 21 20

63

63

70 63 24 22

70 63 24 23

70 63 24 23 22

63

63

LPDDR3 Conmand/ Addr ess

20 24

20 24

20 24

20 24

20 24

20 24

7 20

20 24

20 24

20 24

21 24

21 24

21 24

21 24

21 24

21 24

721

21 24

21 24

21 24

7 20

7 63

22 24

22 24

22 24

22 24

22 24

22 24

7 22

22 24

22 24

22 24

23 24

23 24

23 24

23 24

23 24

23 24

7 23

23 24

23 24

23 24

7 22

MAKE_BASE

=MEM A _A<5> —  TRUE MEM A_CAA<O>
=MVEM A_A<9> —  IRE MEM A_CAA<1>
=MEM A _A<6> —  IRE MEM A CAA<2>
=MEM A A<8> — IR NVEM A CAA<3>
=MEM A A<7> = IR NVEM A CAA<4>
=MEM A BA<2> —  IRE MEM A CAA<5>
MVEM A _CAA<6> = IRE MVEM A _CAA<6>
=MEM A _A<11> — IR MEM A CAA<7>
=MEM A A<15> — IR MEM A CAA<8>
=MVEM A A<14> —  IRE MEM A_CAA<9>
=MEM A_A<13> —  TRUE MEM _A_CAB<0>
=MEM A CAS L —  TRUE MEM A_CAB<1>
=MEM A V\E L — IR NMVEM A _CAB<2>
=MEM A_RAS_L —  IRE MEM _A_CAB<3>
=MEM A BA<0> — IR MEM A CAB<4>
=MEM A A<2> — IR MEM A CAB<5>
MEM A CAB<6> — IR MEM A CAB<6>
=MEM A A<10> — IR MEM A CAB<7>
=MEM A A<1> —  IRE MEM A_CAB<8>
=MEM A A<0> — IR MEM A CAB<9>
MEM A_ODT<0> — IR MEM A _ODT<0>
TP_LPi RSVD1 TP_LPi RSVD1 -
TP_LPDDR3_RSVD2 —  TRUE TP_LPDDR3_RSVD2
=MEM B _A<5> —  TRUE MEM B_CAA<O>
=MEM B_A<9> — IR MEM B _CAA<1>
=MEM B_A<6> —  IRE MEM B _CAA<2>
=MEM B _A<8> = IR MEM B CAA<3>
=MEM B _A<7> —  IRE MEM B_CAA<4>
=MEM B BA<2> — IR MEM B_CAA<5>
MEM B_CAA<6> —  IRE MEM B_CAA<6>
=MEM B _A<11> —  IRE MEM B_CAA<7>
=MEM B _A<15> = IR MEM B CAA<8>
=MEM B_A<14> — IR MEM B CAA<9>
=MEM B _A<13> —  TRUE VEM B_CAB<0>
=MEM B_CAS_L —  IRE MEM B_CAB<1>
=MEM B WE_L —  TRUE NMVEM B_CAB<2>
=MEM B_RAS L — IR MEM B_CAB<3>
=MEM B BA<0> — IR MEM B _CAB<4>
=MEM B A<2> — IR MEM B _CAB<5>
MEM B _CAB<6> —  IRE NVEM B_CAB<6>
=MEM B _A<10> — IR MEM B _CAB<7>
=MEM B _A<1> — IR MEM B _CAB<8>
=MEM B_A<0> —  IRE MEM _B_CAB<9>
MEM B _ODT<0> — IR MEM B _ODT<0>
TP_LPDDR3_RSVD3 — TRE TP_LPDDR3_RSVD3 ;¢
TP_LPDDR3_RSVD4 —  TRE TP_LPDDR3_RSV4 ;

23 24 63 70

70 63 21

70 63 21

70 63 21

20

20

Menory Bit/Byte Sw zzl e

=MEM A DQ<63> TRUE MEM A DQ<56> ;4

MAKE_BASE
=MEM A _DQ<0> — TRUE _MEM A DQ<9> 0
=MEM A DQ<1> — TRUE VEM A DQ<12> ;5
=MEM A DQ<2> — TrRUE__NMEM A DO<10> ;5
=MEM A DQ<3> — TRE MEM A DQ<11> 4,
=MEM A DQ<4> — TrRE___NMEM A DQ<8> 270
=MEM A DQ<5> — TrRUE__NMEMA DOX13> 5,
=NVEM A DQ<6> — TRUE__MEM A DQ<14>
=MEM A DQ<7> — TrRUE __NMEM A DOX15> 5,
=MEM A DQ<8> — TRE MEM A DQ<0> 770
=MVEM A DQ<9> — TRUE __MEM A DO<1> 770
=MEM A DO<10>  — True  NVEM A DQ<2> 770
=MEM A DQ<11> — TRUE MEM A DQ<7> .
=MEM A DQ<12> = TrRUE MEM A DQ<4> 770
=MEM A DOQ<13> — 1rue  NMEM A DQ<5> 770
=MEM A DQ<14> — TRUE MEM A DQ<3> .
=MEM A DO<15> — 1rue  NVEM A DQ<6> 770
=MEM A DQ<16> — TrUE NEM A DQ<29> .,
=MEM A DQ<17> — TrRUE NMEM A DQ<28>
=MEM A DQ<18> — TruE NEM A DQ<27> .,
=MEM A DQ<19> — TtrE  MEM A DQ<31> ;4
=MEM A DQ<20> — TRUE NMEM A DQ<24> .,
=MEM A DQ<21> — TrUE NMEM A DQ<25> .,
=MEM A DQ<22> — TrE NMEM A DQ<26> ;4
=NVEM A 23> M A > 77
=MEM A DQ<24> — TR  NEM A DQ<18> .,
=MEM A DQ<25> — TtrE MEM A DQ<21> 4,
=MEM A DQ<26> — TrUE NMEM A DQ<16> ;5
=MEM A DQ<27> — TrUE NEM A DQ<23> .,
=MEM A DQ<28> — TRUE NMEM A DQ<20> ;4
=MEM A DQ<29> — TR NMEM A DQ<19> , 5,
=MEM A DQ<30> — TrRUEE NMEM A DQ<22> 4,
=MEM A DQ<31> — TrRUE MEM A DQ<17> .,
=MEM A DQ<32> — TrUE NEM A DQ<41>
=MEM A DQ<33> — TrE NMEM A DQ<44> 4,
=MEM A DQ<34> — TrE NEM A DQ<46> ;5
=MEM A DQ<35> — TruE NEM A DQ<47> 5,
=MEM A DQ<36> — TRUE NMEM A DQ<40> ;4
=MEM A DQ<37> — TtrE  NMEM A DQ<45>
=MEM A DQ<38> — TrUE NEM A DQ<42> .,
=MEM A DQ<39> — TrEE NMEM A DQ<43> ;4
=MEM A DQ<40> = 7True MEM A DQ<36> .
=MEM A DQ<41> — TtrE NMEM A DQ<37> ;5
=MEM A DQ<42> — TrRE NMEM A DQ<34>
=MEM A DQ<43> — Ttre  MEM A DQ<39>
MEM A DQ<32> — TRE___MEM A DQ<32> .,
=NVEM A 45> M A > 77
=MEM A DQ<46>  — Ttre  NMEM A DQ<35>
=MEM A DQ<47> — TrRE NMEM A DQ<38>
=MEM A DQ<48> — TrUE  NMEM A DQ<52> .,
=MEM A DQ<49> = TrRUE MEM A DQ<51>
=MEM A DQ<50> — 7TrRUE MEM A DQ<48>
=MEM A DQ<51> — tre MEM A DQ<49>
=MEM A DQ<52> — 7TrRUE MEM A DQ<53>
=MEM A DOQ<53> — 7TrRUE MEM A DQ<50> ;4
=MEM A DQ<54> — tre  MEM A DQ<54>
=MEM A DOQ<55> — 7TrRUE MEM A DQ<55>
=NVEM A P Rp— M A > 77
=MEM A DQ<57> — TrUE  NEM A DQ<62>
=MEM A DOQ<58> — 7TrRUE NMEM A DQ<60> ;4
=MEM A DQ<59> — TR NMEM A DQ<61> 5,
=MEM A DQ<60> — tre MEM A DQ<59>
=MEM A DOQ<61> — 7TRUE MEM A DQ<63>
=MEM A DQ<62> — TrUE NEM A DQ<57> .,

MA DS P<O0>_ TRUE MEM A DQS P<1> 77
MEM A _DQS N<O>— T1rUE NMEM A DQS N<1> 710
M A
M A

DS P<1>— TrE MEM A DQS P<0> 77
DS N<1>—" TrUE MEM A DQS N<O> 770
=MEM_A P<2>— M A P<3> 71
=MEM A DOS N<2>—" TrRE MEM A DQS N<3> 770
=MEM A DQS P<3>_— TRUE MEM A DQS P<2> 71
=MEM A DOS N<3>"" TRUE NMEM A DOS N<2> 7 7
=MEM A DQS P<4>_—" TRE MEM A DQS P<5> 71
=MEM A DOS N<4>— TRUE NMEM A DQS _N<5> ;77
=MEM A DOS P<5>— 71rue MEM A DOS P<4> ;1
=MEM A DQS N<5>" TRUEE MEM A DQS N<4> 710
MEM A _DQS_P<6> — TrRUE MNEM A _DQS_P<6> 72
TRUE NVEM A DQS N<6> 721

=MEM A _DQOS _P<7> TRE___MEM A DQS P<7> 717
=MEM A DQS_N<7>— TrE NMEM A _DQS _N<7> 77

63 70

63 70

VAKE_BASE

> _=MEM B _DQ<0> — TRUE NMEM B _DQ<12> 770
» =MEM B DQ<1> — TIRUE MVEM B_DQ<9> 7 70
»» _=MEM B DQ<2> — TtrRUE__NMEM B DQ<10> ;5
» =MEM B DQ<3> — TRUE _MEM B DQ<11> .,
» =MEM B DQ<4> — T1rRUE _NMEM B DQ<13>
.. =MEM B DQ<5> —  TRUE. MEM B DQ<8> 770
» =MEM B DQ<6> — TRUE _NMEM B DQ<14> .,
» =MEM B DQ<7> — T1rRUE__NMEM B DQ<15>
» _=MEM B DQ<8> — TRUE___NMEM B DQ<0> 770
» =MEM B DQ<9> — TRUE __MEM B DQ<1> 270
» =MEM B DQ<10> = 71rue MEM B DQ<2> 270
» =MEM B DQ<11> — TRUE MEM B DQ<7> 70
» =MEM B_DQ<12> = TRUE MEM B DQ<4> 770
» =MEM B DQ<13> — TtrUE MEM B DQ<5> 770
» =MEM B DQ<14> — TrRUE MEM B DQ<6> 0
> =MEM B DQ<15> — TtrUE MEM B DQ<3> 770
» =MEM B DQ<16> — TR MEM B DQ<28> 4
» =MEM B DQ<17> — TrRUE NEM B DQ<29> .,
» =MEM B DQ<18> = Ttrue MEM B DQ<30> ;5
» =MEM B DQ<19> — 7TrRUE MEM B _DQ<27>
» =MEM B DQ<20> — 7TrRUE NEM B DQ<24> .,
» =MEM B DQ<21> — TrUE MEM B DQ<25> .,
» =MEM B DQ<22> — TrRUE NMEM B DQ<31> .,
> =MEM B 23> — M B 26> ;10
» =MEM B DQ<24> — TruUE MEM B DQ<20> ;5
» =MEM B DQ<25> — TrRUE NEM B DQ<16> .,
» =MEM B DQ<26> — 7TrUE MEM B DQ<23> ;4
» =MEM B DQ<27> = TR NMEM B DQ<22>
» =MEM B DQ<28> — TrRUE NMEM B DQ<21> .,
» =MEM B DOQ<29> — 1R  NMEM B DQ<17>
» =MEM B DQ<30> — 7TrRUE MEM B _DQ<18>
» =MEM B DQ<31> — 7TrRUE MEM B _DQ<19>
» =MEM B DQ<32> — TrUE MEM B DQ<44>
» =MEM B DQ<33> — 7TrRUE MEM B _DQ<41>
» =MEM B _DQ<34> — Troe MEM B_DO<42> .,
» =MEM B DO<35> — 1R  MEM B DQ<43>
. =MEM B DQ<36> — 7TRUE MEM B_DQ<45>
» =MEM B DOQ<37> — 7TrE MEM B DQ<40>
» =MEM B DO<38> — True NMEM B DQ<46>
» =MEM B DQ<39> — TRUE MEM B _DQ<47>
s =MEM B DQ<40> — TR MEM B DQ<32> 4,
70 63 22 7 VEM B_DOQ<33> — TRE __MEM B _DQ<33> ;.
»» =MEM B DQ<42> — TrRUE NMEM B DQ<34> .,
s =MEM B DQ<43> = TR MEM B DO<39> ;5
- » =MEM B DO<44> — TrE MEM B DO<36> .,
s =MEM B_DQ<45> = TRUE MEM B_DQ<37> ;5
s =MEM B DQ<46> = TrRUE NMEM B DQ<38>
s =MEM B DQ<47>  — TrRUE NEM B DQ<35> .,
s =MEM B DQ<48> — 7TrUE MEM B DQ<57> ;4
s =MEM B DQ<49> = 1R MEM B DO<56>
. =MEM B DQ<50> — 7TRUE MEM B_DQ<60> ;4
» =MEM B DOQ<51> — 71rE MEM B DQ<59>
» =MEM B DQ<52> — 7TrRUE MEM B _DQ<63>
» =MEM B DQ<53> — 7TRUE MEM B _DQ<62>
» =MEM B DOQ<54> — TR MEM B DQ<58>
. =MEM B DQ<55> — 7TrRUE MEM B _DQ<61> ;4
s =MEM B > = M B 49> ;5
» =MEM B DO<57> — 1R  NMEM B DQ<51>
» =MEM B DQ<58> — 7TrRUE MEM B_DQ<48>
» =MEM B DO<59> — Ttrue  MEM B DQ<53>
. =MEM B DO<60> — TtrUE MEM B DQ<52>
» =MEM B DQ<61> — 7TRUE MEM B_DQ<55>
» =MEM B DQ<62> — 7TrRE MEM B DQ<50>
. =MEM B DQ<63> — 7TrRUE MEM B _DQ<54>
» =MEM B_DQS P<0>_ TrRUEE MEM B DOS P<1> 77
» =MEM B DQS N<O>— TtrUE NEM B DQS N<1> 77
» =MEM B DQS P<1>— 71rue MEM B DQS P<0> 7 7
» =MEM B DOS N<1>—" 7trUE NMEM B DQS N<O> 71
» _=MEM B N<2>— VEM B N<3> 7 70
» =MEM B DQS P<3>_— TrRE MEM B DQS P<2> 717
» _=MEM B N<3> VEM B N<2> ;7 70
s _=MEM B P<4>_— NMEM B P<5> ;7
2 =MEM B DOS N<4>— TrRUE MEM B DOS N<5> 7 %
. =MEM B_DOS P<5>— T1reE MEM B DOS P<4> 7 7
2 =MEM B DOS N<5>— TrRUE MEM B DOS N<4> ;7
70 22 _=MEM B P<6>— M B P<7> 717
70 s =MEM B DQS N<6>—= 7TrUE MEM B DQS N<7> 71
063227 VEM B DQS P<6> — TRUE NEM B _DQS P<6> 72
706207 MEM B DOS N<6> — TrRUE NEM B _DOS N<6> 72

63 70
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SYNC_DATE=08] 307 201

TTTLE

Signal Ali ases

d} Appl e I nc.
®

'<SCH_NUM>

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

102 OF 121

2




8 7 6 5 4 3 2 1

Functi onal Test Points NO TEST Net s
J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals -
FUNC_TEST PP3VE W AN (Need & TPs) FUNC_TEST PP5V SO FUNC_TEST PPRUS GaH NomeE BASE
TRUE 29 37 38 39 41 TRUE 16 17 32 45 46 51 52 TRUE 27 41 42 49 50 56 62 o
TRE W FI_EVENT L 20 o7 30 >k FAN RT TACH e g TRUE__PPVI N_SASW TBTBST_FET - = NG EC:E ct_ﬁoom Sﬁ =t NC POLE CLKIOOM SUR ]
o me PAEA RRDN o S e FAN RT PV . £ TmE  PPBUS S5_HS COVPUTING ISNS .1 s 5055 e e a0oM S 1aE T TG POLE _CLKLO0M 5D “
TRUE Cl E_ AP_R2D P 29 69 (Need to add 1 G\D TP) TRUE PPDCI N_G3H 49 50 62 64 o x — i e
= PCI E_CLK100M AP_N 12 20 00 g TRUE___PP3V42_G3H 17 30 35 36 37 38 40 46 49 50 o 12 % Eg: E '(:?{-A/Kégg:;" FVWN — IRE IRE % Eg: E E{-A/Kégg:‘:" FVWN 12 0
= _1RE_PCE CLKIOOM AP P . J4800: | PD Fl ex Connect or [=_IRE  PPVRTC G3H sz e “ PO E FW 2R = G PO E FW DBRN e
Oo—IRE PCl E_AP_D2R P 14 29 69 FUNC_TEST D IRE PP3V3_S5 8,11,13,15,18,17,18 28 20 34 42 64 14 N B — TRUE TRUE NG EQLE W DeRN 14 64
Oo—IRE PCl E_AP_D2R N 14 20 69 OO—IRE SMC LID 36 37 38 61 65 Oo—IRE PP3V3_SUS 8 11 14 18 46 57 58 59 62 64 14 NG PG E FWROD CN — TR TRUE NG PO E FWR2D ON 14 64 D
OO—IRE PCl E WAKE L 13 20 31 OO—IRE TPAD SPI _M SO R 36 OO—IRE PP3V3_S3 15 18 19 33 36 40 41 58 62 64 14 NG USE TRp — TRUE TRUE NCTeETED 14 64
O—IRE AP_RESET CONN L 20 OO—IRE USB _TPAD P 14 36 68 CoO—IRE PP3V3_S0 8215%158%12%15 17 18_27 30 36 38 64 14 NG USE T RN — TRUE TRUE TSN 14 64
= _1RE AP CLKREQ Q L 2 = _1RE _USB TPAD N 16 36 68 [ _IRE PP3V3 SOSWSSD e e o — & USE CAVERAP = & USh CAVERAP 1 o| CpUY PCH
>—1rE USB BT CONN P 2 68 >—1rE  TPAD SPI_CLK R s ——IRE PP1V5_SO 5 57 58 59 62 o — EUSE CANVERAN —TRUE_TRUE NeUSE CAVERAN e
OD—IRE USB BT _CONN_N 20 68 D—IRE TPAD WAKE L 36 Oo—IRE PP1V05_S0 5854161518 17 27 38 42 51 55 64 14 NC UshSop — TRE TRUE -y 14 64
D—IRE PP3V3_$4 2933 96 38 39 58 62 [~ TRUE TPAD SPI _MOSI _R 36 D IRE PP15V_TBT o o4 14 NG USB_SDN — IR TRUE NG USE SDN 14 64
(Need to add 8 GND TPs) OO—IRE PP3V3_S4 | PD 3 o—IRE PP3V3_TBTLC 15 17 25 26 27 62 64 14 PN M C P31 — TRUE TRUE N T s s 14 64
ODo—IRE TPAD SPI _CS R L 36 Oo—IRE PP1VO5_TBTLC 26 27 62 e DP I NT M. C N<3. - 1s — TR TRUE NG TNT M. CN<3. 2 1> s
J3700: SSD Connect or O—IRE TPAD _SPI I F_EN CONN 6 —IRE PPVCC SO0_CPU 510 42 52 62 & NC HDA_ SDI NI — e — NG HDA_SDLNL — °
FUNC_TEST Need 5 TP ot TPAD SPI | NT S4 WAKE L CONN s e PP1V05 TBTCI O 26 27 62 “ PO BNE L —1RLE TRLE NCPG BNE L 12 ea
OO—IRE PP3V3_S0SW SSD _FLT (Nee 350 s) O—IRE PP5V_S4 | PD . Oo—IRE PPBUS S5 _HS OTHER | SNS 41 54 62 o4 13 NG CLINK CLK = IRUE TRUE NG CLINK GLK 13 64
> _RE PCE SSD RD N<3..0> 4o [>_1=E__ TPAD USB I F EN CONN w0 [—_1rE _PPDCIN G3H 1 SO 42 49 50 52 * O — LI NK DATA = — G LI NK DATA 1 ot
D—IRE PCl E SSD R2D P<3..0> 20 67 OD—IRE SMBUS_SMC 3_SDA 36 37 40 a8 73 o—IRE PP3V3_S4 20 33 36 38 39 58 62 64 64 14 N N R T — TRUE TRUE NG QLN DATA. 14 64
D TRUE PP3V3 SO 53123122@:1?21?2152 D TRUE SVBUS SMC 3 SCL 36 57 40 44 73 (Need T0 add 7 GND TPs) 64 14 — TRUE TRUE Mi _—
OO—IRE SSD_RESET_CONN L 0 02 B4 85 74 OO—IRE SMC LSOC RST L 36 38 e 37 __NC SMC SYS LED — TRUE TRUE NC SMC SYS LED 3757
> _TRE__ SSD CLKREQ CONN L w o _TRE__ PP3V42_G3H 1720 35 39 33 %0 40 40 9 50 w _NC IR RX_OUT_RC — TRE TREE___NC IR RX_OUT_RC o
S_IRE _ SMC COB1 R2D CONN L 0 SMC_ONCFF L o a o« _NC USB SMCP — TrE TRE___NC USB SMCP o
[>—IrE  SMC OOBI1 D2R CONN L 0 0 (NeeT To add™> CND TPs) « __NC USB_SMCN — TRE TRE NC USB_SMCN o
>_IRE  SSD PO E_SEL_L 16 0 . g os a7 X_OVERTE! — X_OVERTE! I
S tmE _ SSD DEVSLP o 50 (J7000: DG In Connect or oo _NC SMC_GEX_THROTTLE L — tmp tme NG SMC GEX_THROTTLE L o
Oo—IRE SSD_PWRFAI L_WARN L e PPDCI N G3H (Need 4 TPs) o3 _NC SMC FAN 1 CTL — TRUE_TRUE NC SMC FAN 1_CTL 37 6a
> IRE  SSD PUR EN 15 30 58 59 = Tne  PP5V SARS3 Need 3 TPs) ©  * o a» _NC SMC FAN 1_TACH — IRE _TRE NC SMC FAN 1_TACH _—
O—IRE PCl E_ SSD D2R N<3.. 0> 12 30 67 = Need 1o add 5 GO TPs 32 95 47 49 54 85 56 62 s 37 _NC SMC FAN 5 _CTL — TRUE _TRUE NC SMC FAN 5_CTL 70| gV
> _tee POE SSD PR P<3..0> a0 (Reed to a ) « _NC ENET_ASF_GPI O — RE TRE __ NC ENET_ASF GPI O o
—_IrE_PCIE CLKIOOM SSD N 12 50 o7 16404: Speaker Connect or «« _NC SMC MPM6_LED PWR — TrRuE TRUE____NC SMC MPM6_LED PWR o
> 1mE_PCIE CLKIOOM SSD P 12 50 o7 e e P «« _NC SMC MPM6_LED CHG — TR TRE__NC SMC MPM6_LED CHG o C
~ NC SMC T25_EN L — TRUE_TRUE NC SMC T25_EN L
SPKRAMP_ROUT_P. o o 97 = i
J4002: Canera Connector e SPKRAVP_ROUT_N - o o NG SME DP_HPD L == me NG SM. DP_HPD L o
: = o s _NC SMBUS SMC 4_ASF SCL _— 1re TRE __NC SMBUS SMC 4_ASF_SCL vt o
DFU“%JTFEST M Pl CLK CONN N . (Need to add 3 GND TPs) e _NC SVBUS SMC 4 ASF SDA — trE TRE  NC SMBUS SMC 4 ASE SDA .
NC BDV_BKL_PWM — TReE TRUE___NC BDV_BKL_PWM
TRUE M Pl _CLK CONN_P 32 72 64 37 — 37 64
= CAM SENSCR WAKE L_CONN ., J6950: Battery Connector . _TBT B RD C P<1..0> — tmE TRE  NC TBT B R2D CP<1..0> _—
>_IRE MPl_DATA CONN N @ P ST OPVBAT GaH CONN  (Need 4 TPs) .+ _TBT B R2D C N<1..0> — 1RE TRE___NC TBT B_R2D CN<1..0> -
>_IrE MPI_DATA CONN P a 72 = me  SMBUS SMC 5 G3 SCL a0 %0 . _TBT B D2R P<1..0> — TRE _TRE NC TBT B D2RP<1..0> 2
SMBUS SMC 1_SO_SDA T T — oY Vo T 37 40 40 50 73 . _TBT B D2R N<1..0> — TR TRE__NC TBT B D2RN<1..0> 2
SMBUS SMC 1_SO_SCL 92 57 a0 13 00 00 DB SR ST 37 40 48 50 73 o 2s _NC TBT B LSTX — TRUE TRE___NC TBT B _LSTX -
O—IRE 12C_CAM SCK a2 = eod (o add 4 QD Tre - ne _NC DP_TBTPB M._CP<3..1: 25 TrE TRUE NC DP_TBTPB M._CP<3..1:2> o n
OD—IRE 1 2C _CAM _SDA Nesd D TPs ( J(;OSOO ad e ni Il;ear 16 _NC DP_TBTPB M._CN<3..1: 25 TRUF TRUE NC DP_TBTPB M._CN<3..1:2> . 5
PPBY_S3RSO AL SCAM F(Need ) an or shield) 71 6025 __NC_DP_TBTPB_AUXCH CP — TRE TRE___NC DP_TBTPB AUXCH CP 25 saln |
. 11 0s s _NC DP_TBTPB AUXCH CN — TR TRE___NC DP_TBTPB AUXCH CN 25 00
JSEL?NOC.TEIS?t ernal DP Connect or ¥ ~TP DP TBTSRC M. CP<3> E e NG DP TBTSRC M. CP<3> % TBT
i U — TR mcuas Caa Mo Tcuos
25 > — TRUE TRUE <2>
(= e LED gggs g . _TP DP TBTSRC M. CN<2>  — Tmy tme  NC DP TBTSRC M_CN<2>
4 2 NC DP_TBTSRC M._CP<1> — TRUE_TRUE NC DP_TBTSRC M._CP<1> 25 64
ot LED REIURN 4 o0 oo o _NC DP TBTSRC M_CNel>  — NC_DP_TBTSRC M_CN<1> .
J6100: LPC+SPI Connect or TrE___LED RETURN 3 56 00 o 2 =-IREIRE o
Fune_TesT D5 tme LED RETURN 2 e " T Db TBToRC M OS0s = e eE D TBToRC MR
TRE  PPGVAZ2_GSH fnnnyparo—RE LED RETURN 1 s o0 NG DP TBTSRC AUXCH 0P — e tue NG DB TBTSRC AUXCH CP
e POV S0 i 0 5 4 48 wCO—1RUE DB I INT_HPD OONN S° - DP_TBISRC_Al = mr e DP_TBISRC_Al -
LPC CLK24M LPCPLUS 17 46 oo O—IRE 12C TCON SDA R o 64 25 &__J&J&LL:IBM_MLmi
ODo—IRE LPC AD<3..0> 14 37 46 69 OO—IRE 12C TCON SQ_—('NWTTTTR 60
O—IRE SPI _ALT_MOSI P O—IRE PP3V3_SO0SW LCD UF € S) B
O—IRE i(ga?tzgalﬁggf:_o 15 16 46 O—IRE $ : ﬂ ﬁ& a g g 60 67
TRUE 18 46 69 TRUE 60 67
g TRUE SMC_TDO 37 38 46 g TRUE DP_| NT_M._P<0> 60 67
OO—IRE $E gl\’\g 'I’\EET L P OD—IRE DP_I NT_M__N<O> 0 67
TRUE. a6 (Need to add 5 GND TPs)
g TRUE gr;j/lc ;)L(TLM = 37 38 46
TRUE a6 .
g e LPC FRAME L Y e J7715: KB BKLT Connect or
= TmE__ SPIROM USE MB 15 P ST (BDLED ANGDE .
ODo—IRE PM CLKRUN L 13 37 46 TRUE KBDLED EB
O—IRE SPI _ALT _CLK 2 = 56
= IRLE SPI ALT CS L . (Need to add 2 GND TPs)
Oo—IRE LPC SERI RQ 15 37 a6 _—
Do—IRE LPC PWRDVWN L 13 37 46 J1800: XDP Connect or (Only a subset are needed
OO—IRE SMC TDI a7 38 48 FUNC_TEST for FCT HVM test fixture)
Oo—IRE SMC ;gKEr - 37 38 a6 TRUE XDP_CPU TCK 6 16 67
D—IRE SMC_RES| 37 38 a6 50 D—IRE XDP_PCH TCK 12 16 69
DO IRE SMC_RAOVBOOT 38 46 >—IRE XDP_CPU TDI 6 16 67
OO—IRE SMC RX L 37 38 46 —IRE XDP_CPU _TDO 6 16 67
SMC_TNS 37 38 46 [ IRUE XDP_CPUPCH TRST L 612 16 67 .
Bt o s s mo TR IR XDP_CPU TG Unused nets with offpage
—IRE XDP_PCH TMS 12 16 69 . B :
o _TRE XDP_PCH TDI e (Nets with of fpages not used on this project)
> —IRE XDP_PCH TDO 12 16 69 HDD PVWR EN
> —IRE XDP_CPU PREQ L 6 16 67 WOL _EN b
—IRE XDP_CPU _PRDY_L o 16 67 BT PARRST [ 14 - A
O>IRE XDP_CPU VCCST PWRGD . OV TBTMUX FLAG L 15 SYI\CII ll\ﬁSTERbJ41 M_B SYNC DATE=02/ 01/ 2013
PM RSVRST_L s
D R = EW PWR_EN . Func Test / No Test
Cm>_1RE___PM SYSRST L o o O e A s .
TmE  CPU_CFG<3> tro o O-ENEL_MEDLA SENSE Appl e I nc. —
TRUE  PP1VO5_S0 8,441 15,40 17 77 30 42 51 5 ::88 Fﬁg EN * ° CEL
(Need to add 2 GND TPs) s es et 50 PR EN L = <EALABEL>
1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
AUD | P_PERI PHERAL_DET 1 e POBLOSOR AGREES TO THE, FOLLOW NG
AUD | 2C I NT L 13 | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 104 OF 121
m—RE GND — AUD | PHS SW TCH EN 3 |:: g Ig EgEAL R SL?BLO?;E :$ IN WHOLE OR PART
I'V ALL RI GHTS RESERVED

3 2




8

7

6

Functi onal

J9500: LI O Connector

FUNC_TEST

Test

TRUE PP3V42_ G3H

Poi nt s

6 37
2

62
1

O—IRE PP3V3_S0

PP1

W_AUDI

g 11
39740 41742743
58 61

SYS_ONEW RE

TIRUE a7 &
OO IRE SMC BC_ACK 37 38 50 61
O—IRE USB_PWR_EN 35 59 61
SMBUS_SMC 2_S3_SDA a7 40 61 73
SMBUS_SMC 2_S3_SCL a7 40 61 73
O—IRE SPKRAMP_SHDN L a7 61
> _IRE__ FINSTACKSNS ALERT L ..
O—IRE SPKRAMP_| NR N 47 61 74
OD—IRE SPKRAMP_| NR P 47 61 74
Oo—IRE USB_EXTB_N 14 61 68
O—IRE USB EXTB_P 14 61 68
CoO—IRE PP5V_SO_ALT_AUD LDO EN &
—D—IRE SMC 11D 36 37 38 61 64
O—IRE HDA_SDOUT 12 61 69
OD—IRE HDA BI T _CLK 12 61 69
O—IRE HDA SDI NO 12 61 69
O—IRE XDP_USB_EXTB _OC L 14 16 61
= TmE__ HDA RST L 12 61 60
O—IRE HDA SYNC 12 61 69
O—IRE USB3_EXTB_D2R RC P 61 65 68
B3_EXTB_D2R N 61 65 68
OD—IRE USB3_EXTB_R2D P 61 65 68
TRUE USB3_EXTB_R2D N 61 65 68
—D—IRE AUD PWR EN 13 59 61

(Need to add 5 GND TPs)

Bead Probes
USB3_EXTB _D2R N

BEAD- PROBE BPAS
BEAD- PROBE BPAS

38 40 46 49 50

9% 18 27 30 38 38
44'85%56°80°%1

- _EXTB DR N 145,  BEAD PROBE BPAS11
wor1a USB3 EXTB D2R P 1~py  BEAD- PROBE BPAglO
oo o USB3 EXTB D2R RC N .op  BEAD- PROBE BPA520
oo USB3 EXTB D2R RC P 1oy BEAD- PROBE BPAG2 1
o0 61 14 wrs_zc@ BEAD- PROBE BPAS 13
LUSBs EXTB RAD C P s
-USB3 EXTB ROD N 1p,
—_— 3_EXTB R2D P 1,

R
D C
e 61 14 _USB3_EXTB _R2D C
D_N
D P

BEAD- PROBE BPAS

22

68 65 34 14

68 65 34 14

68 65 34 14

68 65 34 14

65 39 37 34 15

USB3_SD_D2R P

SD Card Al i ases

MAKE_BASE

TRUE

USB3_SD_D2R P

USB3_SD_D2R N

USB3_SD_D2R N

— IR
USB3_SD R2D C P — 7TrRUE USB3_SD R2D C P
USB3_SD_R2D C N E TrUE USB3_SD R2D C N

PP3V3_S0SW SD

PP3V3_S0SW SD

( MAKE_BASE=TRUE on page 45)

14 34 65 68

14 34 65 68

14 34 65 68

14 34 65 68

15 34 37 39 65

SYNC MASTER=J41 M.B

SYNC DATE=09/13/ 201

T

Proj ect FCT/ NC/ Al i ases
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM_SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng 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’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 MW o 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE I'SL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DIELECTRIC | TOP, BOTTOM 0.071 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM P
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM P
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 NEO(’ GAP 1x_DI ELECTRI C * 0.090 W ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_COHM SE ISL2,1SsL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, | SL10 Y 0.125 MW 0.125 MW DEFAULT * 0.1 MM ? * * BGA |[BGA PO75MM
35_OHML SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 T
_ N NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75VM * 0.075 WM ? > BGA |PO70MM BGA
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’ @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’ @P
40_OHM SE TOP, BOTTOM Y 0.170 MW 0.170 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 MV 0.096 MV
40_OHM SE 1SL3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 MV 0.099 MV
40_OHM SE * N 100 MV 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
45_OHM SE TOP, BOTTOM Y 0.135 M 0.135 MW o
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM SE 1S3, 1 SL10 Y 0.075 MV 0.075 M
45_OHM_SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW S
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
55_CHM SE ToP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical 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’ @P PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 M 0.110 W™ 73_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.150 MV 0.150 W™
70_OHM DI FF | ISL2,1SL11 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL2,1SL11 Y 0.106 MV 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL3,1SL10 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MM
70_OHM DI FF IsL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 M 73_OHM_DI FF 1SL4, 15L9 Y 0.110 MV 0.110 MV 0.150 MV 0.150 MM
70_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD 73_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER &L%E%JTE M N MM LTNE W DTH M N MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DIFFPAIR NECK: GAP PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTCOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MW 0.120 W 0.150 MW 0.150 WM
80_CHMDIFF | 1St2.1SL11 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 0.160 M 0.160 M1
80_CHMODIFF | 1SL3.15L10 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 M 0.160 M1
80_CHMDIFF | 1SL4.1SL9 M 0.088 WM 0.088 WM 0.110 w1 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 W 0.140 MW 0.140 MM
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 MV 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF ISL4, 1SL9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 M
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC MASTER=CONSTRAI NTS

SYNC DATE=10/ 24/ 201

T

PCB Rul e Definitions

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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CPU Signal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:’{ NET_TYPE
i 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
CPU_27P4S * =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.100 MM 0.100 M CPU 455 CPU_COVP. CPU_PECI 638
CPU 455 CPU_AGTL PM _SYNC
- CPU_45S CPU_AGTI PM_MEM _PWRGD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8ML and CPU_I TP can be converted = =
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C > back to TABLE_SPACI NG_RULE cpU_45S cPu TP XDP_DBRESET_L 1o 1
once rdar://10308147 is resol ved = =
CPU AGTL R —STANDARD o CPU_45S cPy | TP XDP_CPU _PRDY_L o 16 64
- CPU 455 cPy | TP XDP_CPU PREQ L 6 16 64
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Wl GHT CPU 27P4S CPU_COVP EDP_COWP
Vi = CPU 27P4S CPU_COVP. CPU_PEG _COWP
CPU_8M L * * CPU_8M L_2ANY CPU_8M L_2ANY * 8 ML ? CPU_27pas cPU_covp CPU SM RCOVP<0> .
___ _ CPU 27P4S CPU_COVP. CPU_SM _RCOVP<1> s
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CPU 27PAS CPU_COVP CPU_SM_RCOWP<2> 6
cPUI TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C > CBLLARS CBLLLTP CRU CRG211. . 0= 01008
— - - - - = . CPU 455 CPU_AGITL CPU CATERR L o 37
___ _ [ CcPU 455 CPU_AGTI CPU _VCCI O_SEL
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT CO—CRUL PROCHOT | CPU 45S CPU_AGITL CPU PROCHOT_L 6 a7 a8 51
cPU_coVP cPU_COP . CPU_COMP_2SELF | | cPU_coMP_2SELF | Top, BOTTOM| =6x_DI ELECTRI C 2 L CRLL45S CEULAGIL CPU_BVRGD o
S _ CO—BM.IHRMIRIP | CcPU 455 CPU 8M | PM THRMIRI P_L 15 38
CPU_COVP * * CPU_COMP_20THER| | CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? oM _aKioom ClK PCIE 80D CAKPOE DM _CLK100M CPU P
O—DM_CK100M ClK PCIE 80D AKPOE DM _CLK100M CPU N
SPAG NG RULE. SET AveR e To U saane] vean CO—DBLL_REE_QLKI20M CLK PCIE 80D K POE DPLL_REF_CLKP
i i CO—DBLL_REE Q1 KI20M Gl K PCIE 80D CAKPOE DPLL_REF_CLKN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? [O—LIBCPU G K100M ClK PCIE 80D K POE | TPCPU_C1 K100M P
PU COVP 20TFHER n Zox DI ELECTRI C P O—LIBCRU G K100M ClK PCIE 80D CAKPOE | TPCPU_CI KI00M N
— - = : O—LIBCRU O K100M Gl K PCIE 80D AKPOE | TPXDP_ClL K100M P
___ _ [O—LIBCRU O K100M G K_PCIE 80D QK POE | TPXDP_CLK100M N
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [CO—LIBCPU I KI00M CIK PCIE 80D K POE XDP_CPU CLKI100M P
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSEI\SE_’ZVS‘EI:E CPU_VCCSENSE_2SELF [ TOP, BOTTOM =6x_DI ELECTRI C 2 [CO—LIBCRL A KI00M CLK_PAE_80D N XDE_CPU CLK100M N
i _ CO—XE 1Dl CcPU 455 cPy I TP XDP_CPU_TDI o 16 64
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER|  TOP, BOTTOM|  =10x_DI ELECTRI C ? O—XE_I0 CcPU 455 cPy I TP XDP_CPU_TDO 6 16 64
XM CPU 455 cPy | TP XDP_CPU_TNS 6 16 64
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT | CPLL 455 CRUI TP XDP_CPU)_TCK 616 64
i i > ol CPU 455 cPy | TP XDP_CPUPCH TRST L 612 16 64
OPU_VCCSENSE_2SELF * =4x_DI ELECTRI C 2 CO—XDR_BPM | CPU 455 cPy | TP XDP_BPM L<1..0> 5 16
R _ o [ CPU_45S CcPU I TP XDP_BPM L<7..2> 6 16
CPU_VOCSENSE. 20THER =6x_DIELECTRI C : [ CPU 45S cPy I TP XDP_OBSDATA B<3..0>
- i CPU_45S cPy | TP CPU CFG<15. . 12> s 16
PCl - Express Interface Constraints » [ - " s RS Sop Chier © .
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCI E_80D * -80_OMDIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [ CPUVCCHENSE L SERNGE 1701 P26l | cRU vocsense | CPLL VOCSENSE B oot
— — - - - — - — - CO—CeuveesENSE | sENSE 1701 pamv| cpu voosense | CPU VCCSENSE N 051
CLK_PCl E_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 [CO—CBLLVCO OSENSE SENSE 1Ta1_p2mv | cpu veesense | CPU VCCI OSENSE P
OCO—CPuvCcoosENSE | SENSE 1Tl povm | Py vocsense | CPU VCCI OSENSE N
PCI E d ock Spaci ng CO—CBLLAXG SENSE SENSE 1Ta1_p2mv | cpu veesense | CPU AXG SENSE_P
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULE SEr SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’ %ww CPU AXG SENSE_N
— — — — — i i CO—CRLLVALSENSE CPU 27P4S CPU_VCCSENSE | ENSE_P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PClI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? [CO—CBLUL VAL SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE N
. . o _ - CO—CPU_VAI SENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE P
CLK_PCI E CLK_PCl E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM 10x_DI ELECTRI C ? = _cetva sense Pl 27p4s Pl vocsenee | CPU AXG VALSENSE N AXG_ VAL SENSE_N
— [CO—CPU_VAI SENSE CPU 27P4S cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [CO—CPU VAL SENSE CPU 27PAS cpu veesense | CPU VCC VALSENSE N
CLK PAE 258LF - =ax DELECTRI C ? _ O —CPULSVI DALERT_ | CPU_45S CPU_COWP CPU VI DALERT L -
) CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CRUSVIDSA K CPU 455 CPU_COVP CPU_VI DSCLK s 51
CPU PCl E Spaci ng [O—CRu_svipsaur CPU_45S cPU_cavp CPU_VI DSOUT 551
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT [O—BCLE_CPU_SSD RoD PCILE 80D POLE CPU TX PClE _SSD R2D C P<3..0> 1, 3
PCI E_CPU_TX PCI E_CPU_TX * PCI E_TX2TX PCI E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2 [O—PCLE_CPU_SSD RoD PCIE 80D PCIE_CPU_TX PCIE SSD R2D C N<3..0> , 4
e = PCIE_80D PO E_CPU_TX PCl E_SSD _R2D P<3..0> 20 64
PCl E_CPU_RX PCl E_CPU_RX * PO E_RQRX PCI E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? g Pt 0D ot o | POLE SSD_R2D N<3. 0> wu
PCI E_CPU_TX *_CPU_TX * PClI E_TX20THERTX| |PCI E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? [ PCIE_80D PCLE_CPU_RX Eg E gg gg g E:g . 8>
P - PCIE 80D PCIE _CPU RX P >
PCI E_CPU_RX *_CPU_RX * PCI E_RX2OTHERRX | | POI E_RX2OTHERRX|  TCP, BOTTOM|  =5x_DI ELECTRI C ? ngimﬁ Pt 0D g PO E SSD D2R P<3.. 05 1 e
PCl E_CPU_TX *_CPU_RX * PCl E_TX2RX PCl E_TX2RX TOP, BOTTOM| =7x_DI ELECTRI C ? [O—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3. . 0> 12 30 64
N R - _ - [O—BCLE_CLKI100M SSD CLK PCIE 80D AKPOE PCl E_ CLK100M SSD P 12 30 64
PCl E_CPU_RX _CPU_TX PCI EﬁRXZ»TV)‘( _ PCl E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C ? » > _PoE axioom s LK POLE 80D LK POLE PCl E CLK100M SSD N 0 o PCl e SSD
PCI E_CPU_TX *_TX * PCl E72OTHI>EFV\‘f-|S.’ » PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? » [C>—0P_TET_M Dp_son o DP TBTSNKO M. P<3..0> -
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C ? D2 IBT M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
PO E CPU TX . RX N PO E 20THERS DP_80D DP_TX DP_TBTSNKO_M._C P<3..0>
—— — — ————1 | SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT = DB_60D De_1X DP_TBTSNKO _M._C N<3.. 0> =
PCl E_CPU_RX *_RX * PCl E_20THERHS - _ [Z»—DR_TIBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
PO E CPU TX n n e PCl E_TX2TX * =2. 5x_DI ELECTRI C ? DB IBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
—— ————— PCI E_RX2RX * =2. 5x_DI ELECTRI C 2 = 2_B00 DB_ALKX DP_TBTSNKO_AUXCH C P 128
PCl E_CPU_RX * * PCl E_20THER = — _ = DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 13 25
PCH PCl E Spaci ng PO E_TX20THERTX =4x_DIELECTRI C ?> > DE_IET_M DP_80D DP_TX DP_TBTSNK1 M._P<3..0> 25
| Pol E_RX20THERRX * =4x_DI ELECTRI C ? > 18T M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0> 25
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [y~ N —ox DIELECTRIC o [y DP_80D DP_TX DP_TBTSNK1_M._C P<3..0> ;52
PO E POH TX PO E POH TX N o = § = DP_80D DP_TX DP_TBTSNK1_M._C N<3..0> ;52
- - - - - PCl E_RX2TX * =6x_DI ELECTRI C ? [Z>—D_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH P 25
PCl E_PCH_RX PCl E_PCH_RX * PCl E_RX2RX PO E_20THERS n =4x_Dl ELECTRI C o [>—DR_TBT_AUXCH DP_80D DP_AUX g $E$SEE1 QUXCH N 5 25
PCI E_PCH_TX *_PCH_TX * PCl E_TX2OTHERTX - DE_80D DE_ALX S UXCH G, 1918 2
- PCI E_20THER * =3x_DI ELECTRI C ? Ry DP_80D DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
PCI E_PCH_RX * _PCH_RX * PCl E_RX20THERRX
S N e DP_INT M DP_80D DP_TX DP_INT_M_P<3..0> 60 64
PAEPor T PorLRX PAE DR g DP_INT_M DP_80D DP_TX g : g NNLL [\:K’ol; -30>o 60 64 SYNC VASTER=CONSTRAI NTS SYNC DATE=09/257201
PCI E_PCH_RX *_PCH_TX * PCI E_RX2TX DP_80D DP_TX <3..0> s 60 64 pm= "
ey~ o P Ry = pe_son o1 DP_INT M G Ne3_ 0> ..., CPU Constraints
PO E_POHLRX _TX POl E_20THERHS | _ [C>—DP_LNT_ALXGH op_80n DP_alx DP_INT_AUX CH C P v o op @ Appl e I nc. <SCH_NUM~} D
PCl E_PCH_TX *_RX * PCl E_20THERHS Note: DisplayPort tables are on Page 113 |mm De INT AUXCH DP_80D DP_AUX DP_I NT_AUX_CH C N o0 64 ® <EAL ABEL >
PO E POH RX © RX . PO E 20THERS [O—DE_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s 60 NOTI CE OF PROPR ETARY PROPERTY.
il - = O—DE_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C N s 60 :
PCl E_PCH_TX * * PCl E_20THER fa— DP_80D DP_AUX DP_I| NT_AUXCH P %E?E@%’ghk@%&f&%g{% fGTHE
PCI E_PCH_RX * * PCI E_20THER {— DP_80D LE_ALX DP_| NT_AUXCH N | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 111 COF 121
Il NOT TO REPRODUCE OR COPY I T
SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface

Constrai nts

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

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE W DTH
SATA_80D * =80_CHM DI FF =80_0OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SATA_| COVP * =4x_DI ELECTRI C ?

SQURCE: 471984_Chief _River_M5 _PDG 1.0 and the spacing rule is adjusted per SI

team f eedback.

UART I nterface 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‘@#’{
UART_45S * =45_OHM SE =45_OHM 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| G‘ﬂ' ’
UART * =2x_DI ELECTRI C 2
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‘@#’{
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
usB * =2x_DI ELECTRI C 2 usB TOP, BOTTOM|  =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX| | USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _
USE3._PCH_RX . R n USB3720I'HI’EF’&-|S" - SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3._POH. X " N USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ?

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX2O0THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

t eam f eedback.

PCH Net Pr operties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—BCH SATA L COVP SATA_| COVP. PCH_SATAI COVP
CO—USB HUB1 Up USB_80D USB USB_HUB UP_P
CO—USB HUB1 Up USB_80D USB. USB HUB UP_N
CO—USB BT USB_80D USB. USB BT P
CO—USB.BT USB_80D USB USB_BT_N
= USB_80D USB USB_BT_CONN_P
[ USB_80D USB USB_BT_CONN_N
[ USB_80D USB USB_BT_WAKE P
= USB_80D USB USB_BT _WAKE N
[CO—USB_TPAD USB_80D USB USB _TPAD P
[CO—USB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD _CONN_N
i USB_80D USB TPAD_SPI _MOSI _USB_P
= USB_80D USB TPAD_SPI _M SO _USB_N
O USB TPAD M USB_80D USB. USB _TPAD M P
O USB TPAD M USB_80D USB. USB _TPAD M N
[CO—USB_SDCARD USB_80D USB USB_SDCARD P
O USB_SDCARD USB_80D USB USB_SDCARD N
[ SPl_45S SPI TPAD_SPI _MOSI
= SPl_45S SPI TPAD _SPI _M SO
[ SPI _45S SPI TPAD_SPI _CLK
CO—USB EXTA USB_80D USB USB_EXTA P
O USB EXTA USB_80D USB. USB _EXTA N
[ UART_45S UART. SMC _DEBUGPRT_TX L
[— UART_45S UART SMC _DEBUGPRT_RX_L
O UsB2_EXTA USB_80D USB. USB2_EXTA MJUXED P
O UsB2_EXTA USB_80D USB. USB2_EXTA MJUXED N
O USB2_EXTA USB_80D USB. UsSB2_EXTA MJUXED F_P
O UsB2_EXTA USB_80D USB. USB2_EXTA_MUXED F_N
O USB3_EXTA BX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
O USB3_EXTA BX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
O USB3_EXTA TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D use3_pcH Tx | USB3_ EXTA R2D N
[ USB_80D usB3 pcH RX_ | USB3_EXTA D2R F_P
[— USB_80D usB3 pcH RX_ | USB3_EXTA D2R F_N
= USB_80D use3 pcH TX | USB3_EXTA R2D F P
[ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
D USB_80D use3 pcH TX | USB3_EXTA R2D C P
= USB_80D use3 pcH TX | USB3_EXTA R2D C N

, EXTB USB_80D USB USB EXTB P

, EXTB USB_80D USB USB EXTB N

3_EXTB RX USB_80D use3 pcH Rx | USB3_EXTB D2R P
O USB3_EXTB BX USB_80D usez_pcH RX_| USB3_EXTB D2R N
[ USB_80D usB3 pcH RX | USB3_EXTB D2R _RC P
[— USB_80D use3 pcH RX | USB3_EXTB D2R RC N
O USB3_EXTB TX USB_80D uses_pcH Tx | USB3_EXTB R2D P
[CO—UsB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D N
D USB_80D use3 pcH TX | USB3_EXTB R2D C P
= USB_80D use3 pcH TX | USB3_EXTB R2D C N
[O—UsB2_sD RX USB_80D use3 pcH Rx | USB3_SD_D2R P
[O—UsBa_sD BX USB_80D use3_pcH Rx | USB3_SD D2R N
CO—UsBa_SD T USB_80D use3 pcH TX | USB3_SD R2D C P
O—UsBa_sD T USB_80D use3 pcH TX | USB3_SD R2D C N
[— USB_80D usB3 pcH RX | USB3_SD D2R C P
[— USB_80D usB3 pcH RX | USB3_SD D2R C N
[ USB_80D usea pcH TX | USB3_SD R2D P
= USB_80D usea pcH TX | USB3_SD R2D N
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS
O PCHDIEEQK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH P
O PCHDIEEQK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH N
CO—BCHDIEFQK UNUSED | QK POE 80D QK POE PCH CLK96M DOT P
O PCHDIEEQIK UNUSED | QK POE 80D| GIK POE PCH CLK96M DOT
O PCHDIEEQIK UNUSED | QK POE 80D| GK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | QK POE 80D QK POE PCH CLK100M SATA
[ CPU_45S CK POE PCH CLK14P3M REFCI

36

36

34

34

34

34

64

64

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Ri ght USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J43

SYNC DATE=11/13/201
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

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’@#"
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_0OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
LPC * =3x_DI ELECTRI C >
CLK_LPC * =4x_DI ELECTRI C 2

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

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
SMB_45S R 50S | TOP, BOTTOM | =50_CHM SE =50_OHM SE =50_OHM SE =50_OHM SE o
SMB_45S R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&l GHT

SVB * =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_455 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C P

XDP Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
CLK_SLOW * =4x_DI ELECTRI C >
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI_45s . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
SsPI * =4x_DI ELECTRI C 2

Di spl ayPort

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_45S . =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
PCH_I TP * =2: 1_SPACI NG ?

System Cl ock Si gnal

Constrai nts

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
DP_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM| =4x_DI ELECTRI C
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ’\GﬁRULEisE.r
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX «_RX * DP_20THERHS
DP_TX * * DP_20THER

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’@#’{
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o

CLK_SLOW * =2x_DI ELECTRI C I
CLK_25M * =5x_DI ELECTRI C ? o NOTE: 25MHz system cl ocks very sensitive to noise.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O>—LBC AD L PC 45S LPC LPC AD<3..0> 1
[O—LPC_ERAME | LPC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET_L 18
[OO—LBC aKaam K 1PC 455 | A K 1PC LPC ClLK24M SMC 17
[ QK 1PC 455 | A K 1PC LPC CLK24M SMC R 12
[O>—LPC aKaam QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS v
= QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS R 12
[O—SMUS PCH OK | SVB 455 R 509 SVB SMBUS_PCH CLK 1
[ SMBUS POH DATA | SMB 455 R 509 SMB SMBUS PCH DATA 1

. PCH O | SMB 458 R 508 SMB SM._PCH 0_CLK 1

, PCH 0_| | sMB_455 R 509 SMvE SM__PCH O_DATA »

| SMB 455 R509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS _SMC 1_SO_SDA ;;
OO HABT AK HDA_45S HDA HDA BIT_CLK 12
[ HDA 45S HDA HDA BIT CLK R 2
[>—HDA_SYNC HDA 45S HDA HDA_SYNC 2
[ HDA 45S HDA HDA SYNC R 12
[ HDARST | HDA 45S HDA HDA RST R L 2
O HDA 45S HDA HDA RST L 12
[O—HPA SDIND HDA 45S HDA HDA_SDI NO 2
[O—HDA_sDaT HDA 45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 12
[O—BMsls aK QK SION45S| A K SILOW PM ClLK32K_SUSCLK R 13
= K SION45S | A K SILow SMC_CLK32K a
[O>—SBLaK SPl_45S [S= SPI_CLK R 1
[ SPl_45S SPI SPI _CLK P
[O—SBL_ Ml SPl_45S [S= SPI _MOSI _R 1
[ SPl_45S SPI SPI _MOSI P
[>—SPL_MSs0 SPl_45S SPI SPI _M SO 14
[ SPl_45S SPI SPI_M SO R P
o—SBL_Cs0 SPl_45S [S= SPI_CSO_ R L 1
= SPl_45S [S= SPlI _CSO0_L 26
[ SPl_45S SPI SPI _SMC CLK -
[ SPl_45S SPI SPI _SMC_MOSI -
i SPl_45S SPI SPI _SMC_M SO a7
[ SPl_45S SPI SPIL_SMC CS L -
[ SPl_45S SPI SPI_MB_CLK P
[ SPl_45S SPI SPI _M.B_MOSI P
[ SPl_45S SPI SPI_M.B_M SO a6
O SPl_45S SPI SPIL_MB CS L P
[O—PQE AR R2D PCl E_80D paE pcH TX | PCILE AP _R2D P 20
[O—BCOLE AP RD PCl E_80D paE pcH TX | PCIE_AP_R2D N 20
[ PCl E_80D paE pcH TX | PCE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCLE AP R2D C N 14
[—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[—BOLE AP 2R PGl E_80D paE pcH RX | PCLE AP _D2R N 14
[—BOLE O KIOOM AP K PCOE 80D| GK POE PCl E_ CLK100M AP_P 12
[O—BOLE O KI0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 12
[ BOE TBT_R2D PCl E_80D paE pcH TX | PCILE TBT_R2D P<3.. 0> 25
[O—BOLE TBL R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> 25
[ PCl E_80D paE pcH X | PCE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT_R2D C N<3..0>
[—BOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> "
[—BCOLE T8I 2R PCl E_80D paE pcH RX | PCILE _TBT _D2R N<3.. 0> 14
[ PCl E_80D paE pcH RX | PCIE_TBT _D2R C P<3..0>
[ PCIE_80D paE pcH RX | PCE TBT _D2R C N<3..0>
[O—BPCQLE_CLKI00M TET K POE 80D| QK POE PCl E CLK100M TBT P 12
[—BCQLE_CLK100M TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 12
[ K PCOE 80D| QK POE PEG CLK100M P
[ K PCOE 80D| QK PAE PEG CLK100M N
O—XR_10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O>—XB_10 PCH 45S PCH | TP XDP_PCH TDO 2
[O—X2_ M6 PCH 45S PCH | TP XDP_PCH TMS 2
[O—XDB_IX PCH 45S PCH | TP XDP_PCH_TCK 12
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D P
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
[ PCl E_80D paE pcH 1X | PCILE _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCILE _CAMVERA R2D C N
[O—POE cam PCI E_80D pa £ poH Rx | PCI E_ CAVERA D2R P
[O>—BQE CAM PGl E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PCILE_CAMERA D2R C P
= PCl E_80D pa £ pcH Rx | PCI E_CAMERA _D2R_C N
[—BPOLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KIOOM CAMVERA P
[—POLE_CLK100M CAM K PCOE 80D| QK POE PCl E_ CL KIOOM CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C P
[ K PCOE 80D| QK POE PCl E_ CLK1I00M CAMERA C N

61

25 40 56

25 40 56

40 43 a4

40 43 a4

Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—SYSQLK (L K32K RIC K SIONA5S | A K SIow SYSCLK_CLK32K _RTCX1

[CO—SYSCLK CLK25M SB ClK 25M 455 | A K 25M SYSCLK ClLK25M CANMERA

[ CLK 25M 455 | A K 25M CLK25M CAM CLKP

[ CLK 25M 45S | A K 25M CLK25M CAM XTALP_R

= CLK 25M 45S | A K 25M G K25M CAM XTALP

[ ClK 25M 45S | A K 25M CLK25M CAM XTALN

[ ClK 25M 455 | A K 25M CLK25M CAM CLKN

[CO—SYSQLK (L K25M TBT ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT

[ ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT_R

[CO—SYSOLK (L K25M XTAL ClK 25M 455 | A K 25M SYSCLK_CLK25M X1

[ ClK 25M 45S | A K 25M SYSCLK_CLK25M X2

[ CLK 25M 45S | A K 25M SYSCLK_CLK25M X2_R

[ CLK 25M 455 | A K 25M SDCLK CLK25M X2

[ CLK 25M 455 | A K 25M SDCLK_CLK25M X2_R

[ ClK 25M 455 | A K 25M SDSCLK_CLK25M X1
SYNC MASTEI 41 M.B SYNC DAT!
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i Menor Net Properties
Menory Bus Constraints y p
= NET_TYPE
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 ELECTRI CAL RAI NT SET P"'YS' (:AL _SPAO '\G
MEM 40S * =40_oHM SE | =40_OHM SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM SE VEM A CLKO VEM 70D VEM CLK VEM A CLK P<0> e
MEM 50S * =50_oM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE D': MEM A Cl KO MEM 70D I\/EM_&& = ﬁ CL g <8; 720 24
—— MEM A CLK1 MEM 70D | VEM = CL 721 2
MEM 70D * =70_a o FF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF [=70_OHM DI FF O EM A GLKL NVEM 70D T NVEM LK ENTA K—N<T T
MEM 73D * =73 oo FF| =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF D': MEM A CTRL. MEM 40S MEM CTRL = ﬁ CS Eéi .. 0> 72021 2
MEM A CTRL MEM 40S MEM CTRL = 72021 24 63
g MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1. . 0> 720 24
. > MEM A _CKE1 MEM 40S | MEM CMVD EMCA_CKE<3. . 2> 7o 2 D
Spaci n Rul e Set s VEM A_CMDO MEM 40S | NEM CMD EM_A_CAA<9. . 0> 7 20 24 62
= LA L L
> MEM A CMVDL MEM 40S | MEM CMVD EMCA__CAB<9. . 0> 72124 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT I\/EM_A_II) BYTEQ 'VEM_40% '\/EM_A_DATA_O - A L 7 .. 0> e
VEM_DATA2SELF * =2x_DI ELECTRI C 2 D': MEM A DQ BYTE1 | MEM 40S [ NEM A DATA 1 EMCA_DOX15. . 8> 763
— " — === o—MEM A DQ BYTE2 [ NEM 40S MEM A_DATA_2 EM-A D23, . 16> 76
NEM DATAZOTHERVEM =8x_DI ELECTRI G ? >—_MEM A DQ BYTE3 [ MEM 40S | NEM A DATA 3 EMA 31..24> s e
MEM DQS20/RNDATA * =3x_DI ELECTRI C| ? = MEM A DQ BYTE4 [ MEM 40S | NEM A DATA 4 EMCA 39. . 32> 72163
~ * e S > MEM A DQ BYTES | MEM 40S MEM A DATA 5 EMCA 7. . > 7 es
MEM_ VD2 VD =3x_DI ELECTR G ! > MEM A DQ BYTEG [ MEM 40S | NEM A DATA 6 EM_A 5.. > 76
MEM OVD2CTRL * =3x_DI ELECTRI C| ? = MEM A DQ BYTEZ [MEM 40S | NEM A DATA 7 EMCA DOX<63. . > 76
— — — —>—_MEM A DQSO MEM 70D | MEM A DQS_Q EMCA S P<0> 763
NEM CTRL2CTRL * =Sx_DIELECTRIGQ 7 —=_MEM A DQSO MEM 70D | MEM A DQS 0 EM™A— DG 0> .-
MEM _CLK2CLK * =6x_DI ELECTRI C 72 MM A DQS1 MEM 70D | MEM A DXQS 1 EMCA_DOS P<1> 76
- = MM A DQOS1 MEM 70D MEM A DQS 1 EM- A" DO 1> 763 _—
MEM 20THERVEM * =4x_DI ELECTR G ? —_MEM A_DQS2 MEM 70D | MEM A _DOS. 2 EFMCA_DOS_P<2> T es
MEM_2PWR * =2x_DI ELECTRI C| 10000 MM A DQS2 MEM 70D MEM A DS 2 = ﬁ i J<2; 76
— — MEM A DQS3 MEM 70D MEM A DQS_3 = 3 ;
MEM_2GND * =2x_DI ELECTRI ¢ 10000 DE MEM A_DQS3 MEM 70D | MEM A DOS 3 EMCA > .
MEM _20THER * =6x_DI ELECTRI C| ? o> MEM A D54 MEM 70D MEM A DQS_4 EMCA_DOS P<4> 763
o MEM A D54 MEM 70D | NEM A_DQS_4 = ﬁ D() e ; T es
i > MEM A DQS5 MEM 70D [ MEM A DQS 5 = 76
Menor y to Power SpaC I ng _ o> MEM A DQS5 MEM 70D | NEM A DQS_5 EMEA_ DO N 5> 763
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE;SET NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET [— I\/EM_A_D(BS ﬁm_;gg ﬁm_ﬁ_D(B_g - ﬁ i: <g; 7 21 63
= MEM A DOSH DS =
MEM_PWR MEM_* * MEM_2PWR MEM 70D |MEM TERM| MEM 73D DD NVEM A DORT VEM 70D | MEMC A DOE 7 EVCA XS P</> e
MEM_PWR * * DEFAULT MEM 40S |MEM TERM| MEM 50S o> MEM A DAS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 763 C
1 MEM B Cl KO MEM 70D | MEM CL K VEM B CLK P<0> 722 2
Menor y to G\D SpaCI ng g MEM B_Cl KO MEM 70D | MEM LK = K_N<O> 722 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET [— MEM B Cl K1 NVEM 70D I\/EM_&& - D UL ‘(<: <%; 723 24
— > MEMB aKl MEM 70D | VEM EM B Cl 7232
G\D VEM * MEM_2GND > MEM B CTRL MEM 40S | VNEM CTRL = CS T<1..0> 72023 20
. . > MEM B CIRL MEM 40S MEM CTRI. EM B <0> 72223 20 6
Menory Bus Spaci ng Group Assi gnnents = MEMB_CKEO NEM40S | MEMC QWD EMTB-CKE<1. . 0>
MM B CKE1 MEM 40S MVEM CVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI mﬁmLFﬁ?lﬁr» I\/EM_B_CMJ) I\/EM_ 405 I\/EM_CND = B CAA<V | > + 22 20 63
MEM A_DQS_O |MEM A_DATA O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM_20THER D': MEM B C\VD1 MEM 40S NEM CMD EM B CAB<9. > 723 20 6
MM B DQ BYTEQ | NEM 4QS MEM B_DATA_Q EM B DO/, . 0> 763
MEM A_DQS_1 |[MEM A_DATA 1 * MEM_DQS20/NDATA MEM A_DQS_1 * * MEM_20THER MVEM B DO BYTEL | NEM 408 MVEM B DATA 1 EM B DO<15.. 8> i
MEM A DQS_2 |MEM A DATA 2 * VEM_DQS20/NDATA MEM A _DQS_2 * * MEM 20THER D': MEM B DQ BYTE2 | MEM 40S MEM B_DATA 2 = 3..16> 763
" " o—MEM B DQ BYTE3 | MEM 40S MEM B_DATA 3 =M B <31. . 24> T e =
MEM A_DQS_3 |[MEM A_DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 MEM_20THER VEM B DO BYTEA | VEM 409 NEM B DATA 4 EVMTE 30375 o
MEM A DQS_4 |MEM_ A _DATA 4 * MEM_DQS2O/RDATA MEM_A_DQS_4 * * MEM_20THER E': MEM B_DQ BYTES | MEM 40S MEM B DATA_ 5 = 7. . > 763
— > MEM B DQ BYTEG | MEM 40S MEM B DATA 6 =M B 5.. > 76
MEM A_DQS_5 |MEM A_DATA 5 * MEM_DQS20/NDATA MEM A_DQS_5 * MEM_20THER VEM B DO BYTE? | VEM 409 NEM B DATA 7 EVMTE 63 56> i
MEM A DQS_6 |MEM A _DATA 6 * VEM DQS20/NDATA MEM A _DQS_6 * * MEM _20THER D': MEM B DQSO MVEM 70D MEM B DQS_0 =\Yl= <0> 76
MM B DQSO MVEM 70D MEM B DQS 0O EM B_ D) 0> 763
MEM A_DQS_7 |MEM A_DATA_7 * MEM_DQS2 OVRDA MEM A_DQS_7 * * MEM_20THER NVEM B DORL VEM 70D T VEM B DCE 1 EM B DXG P<1> i
MEM B_DQS_0 |MEM B_DATA 0 * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER D': MEM B DQS1 MVEM 70D MEM B DQS_1 EM B DQO) N 1> 763
> MEM B DQS2 MEM 70D MEM B DQS_ 2 EM B DO) <2> 763
MEM B_DQS_1 |[MEM B_DATA 1 * MEM_DQS20/NDATA MEM B_DQS_1 * * MEM_20THER VEM B DORo VEM 70D T VEM B DOe—» = S e
MEM B_DQS_2 |MEM B_DATA 2 * VEM DQS20/NDATA MEM B_DQS_2 * * MEM 20THER™ D: MEM B_DQS3 MVEM 70D MEM B DQS_3 EM B DOS P<3> ‘e
> MEM B DQS3 MEM 70D MEM B DQS_3 EM B DO) 3> 763
MEM B_DQS_3 |MEM B_DATA_3 * MEM_DQS20/NDATA MEM B_DQS_3 * * MEM_20THER VEM B DO MEM 70D T MEM B DOR 4 = DS e
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER D: MEM B DQS4 MVEM 70D MEM B DQS_4 EM B DC) N > 763
MM B DOS5 MVEM 70D MEM B DQS 5 EM B D) <5> 763
MEM B_DQS_5 |MEM B_DATA 5 * MEM_DQS20/RDATA MEM B_DQS_5 * * MEM_20THER VEM B DORE VEM 70D T NVEM B DO 5 EMB DO S e
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER D: MVEM B DQS6 MEM 70D MEM B DQS 6 EM B DS P<6> 723 63
MEM B DQS6 MEM 70D MEM B DQS 6 EM B DO) 6> 723 63
MEM B_DQS_7 |MEM B_DATA_7 * MEM_DQS20/NDATA MEM B_DQS_7 * * MEM_20THER O EM B DoR7 VEM 70D T NVEM B DOe—7 EM B IXG P</> i
____ |[MEMLA_DATA O * * MEM_20THER' D: MEM B_DQS7 MEM 70D | MEM B DQS_7 EM B_ DO 7> -
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\CLRULkEiSI%TF MVEM A _DATA 1 * * NEM 2 OTHER
MEM_*_DATA_* =SAME * NVEM DATA2SELF NMVEM A DATA 2 * * NMVEM 20T HER NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET o V -
MEM A_DATA_3 * * MEM_20THER MEM_A_DATA_O|MEM * _DATA_* * MEM_2CTHERVEM = NVEM PYR O0V6—53 = REFCA A #8-7%"
MEM_A_DATA_4 * * MEM 20THER | [MEM_A_DATA_1|MEM * _DATA_* * MEM_20THERVEM | Dl: MEM PWR 0 ¥: b: = \\;1 :—D(fé 19 19 20 21
NEM PWR U VO O — REFCA 18 19 22 2
MEM_A_DATA_5 * * MEM_20THER MEM_A_DATA_2|NMEM * _DATA_* * MEM_2CTHERVEM = NVEM PYR OV6 53 EFMVREFDO B .o oo o
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPAC NG RULE SET MEM_A DATA 6 * * MEM 20THER MEM_A DATA 3|MEM * _DATA * * MEM_20THERVEM | -
MEM * _DATA_* MEM_* * vem patazorHeRveM| | VEMLA_DATA_7 * * MEM 20THER | [MEM_A_DATA_4|NMEM * _DATA_* * MEM_20THERVEM |
MEM B_DATA 0 * * MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - — — — N - — — it — R
S * * * > "
VEM CVD VEM CVD " NEM OMDZOVD MEM B_DATA_1 I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_6|NEM * _DATA_ NEM_ 2OTHERVEM
— " m * > "
VEM_CVD VEM CTRL " PPy —— MEM _B_DATA_2 I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_7|[MEM * _DATA_ NEM_ 2OTHERVEM
VReTR " m * > "
VEM CTRL VEM CTRL " Py p——— MEM _B_DATA_3 I\/EM_ZOT‘I—|VIkEI?> MEM_B_DATA_O|NMEM * _DATA_ NEM_ 2OTHERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1[MEM * _DATA_* * MEM_2CTHERVEM
| TER=CONSTRAI NTS SYNC _DATE=09/ 25/ 201
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM B_DATA 5 * * MEM _20THER MEM B_DATA 2|MEM * _DATA * * MEM_20THERVEM 5 ’\C” !\ﬁs =
MEM _CLK MEM _CLK * MEM CLK2CLK| |MEM B_DATA 6 * * MEM 20THER | |[MEM B_DATA 3|MEM * _DATA * * MEM 20THERVEM | Menor Yy Constrai nts
MEM B_DATA 7 * * MEM 20THER MEM B_DATA_4|NMEM * _DATA * * NEM720THEl:?l\:/:El\:/:I: Appl e | nc M> D
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC mﬁmLFﬁ?lﬁr» VEM_CMVD * * VEM 2 OTHER VEM B_DATA 5|MVEM * _DATA * * NEM 20THERVEM o . - < LS
VEM VEM * NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM 2OTHERVEM | ————————————
MEM_CLK * * MEM 20THER™ MEM B_DATA_7|MEM * _DATA * * MEM_20THERVEM %E‘EPEE%‘ZE%SZPX';E ?ﬁ??ﬁ?ﬁ’iéﬁ&% ris THE
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chipset or GPU page. NET_TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI_Si gnal nstraints I O IBLARD TBIDP_80D TBIDP_TX TBT_A R2D C P<1..0> 25 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C N<1.. 0> 25 28
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = LEIDP_800 LETDR_TX TBT A R2D P<l..0> ’
[ TBIDP_80D TBIDP_TX TBT_A R2D N<1..0> 28
y === CO—DEIBIPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1> 25 28
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ > _0p_THIPA M1 Db 80D B_TX DP TBTPA M. C N<1> oo
TBT_SPI * =2x_DI ELECTRI C ? O DR IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3> 25 28
DR IBTPA M3 DP_80D DP_TX DP_TBTPA M._C N<3> 25 28
Thunder bol t / DP Connector Signal Constraints [ L L Db (BIPA M bPe3 1. 2> -
N [ DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [— DP_80D DP_TX DP_A LSX M._P<i1> 28
TBTDP_80D * F80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF = DE_800 DB_TX Db A LSX M. hele *
i TBIDP_80D TBIDP_RX TBT_A D2R C P<1..0> 2
S === = TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0> 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
— ‘... O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1> 25 28
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM| =6x_DI ELECTRI C ? O —IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1> 25 28
N v - == [O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A_D2R _P<0> 25 28
TBTDP_RX TBTDP_RX TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM 6x_DI ELECTRI C 2 = _1sla TRTOe 80D TRTOe R TBT A D2R N<O> o
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM =10x_DI ELECTRI C ?
" == — === O IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
TBTDP_RX TBTDP_TX TBTOP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x DI ELECTRIC 2 = _Tea A Db_80D Db_AUX DPF TBTPA AUXCH G N o
TBTDP_TX *_TX i TBTDP_2O0THERHS TBTDP_20THER TOP, BOTTOM| =6x_DI ELECTRI C ? [ DP_80D DP_AUX DP_TBTPA AUXCH P 28
—— g N TBTDP 20TIERS D DP_80D DP_AUX DP_TBTPA AUXCH N 2
- = = — I = DP_80D DP_AUX DP_A_ AUXCH DDC P
TBTDP_TX *_RX * TBTDP_2O0THERHS SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT [ DP_80D DP_AUX DP_A_AUXCH DDC N
; . e n - = [— TRIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC P 28
TBTDP_RX _RX TBTDP_ZOTHEVBl-.lé TBTDP_TX2TX 4x_DI ELECTRI C ?‘ _ TRTDP_80D TRTDP_RX TBT A D2R1_AUXDDC N s
TBTDP_TX * * TBTDP_zofl—{Erj TBTDP_RX2RX * =4x_DI ELECTRI C ?‘ _ :: 8T 6D R et 1x TBT B R2D C P<1.. 0> ) -
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C ? OO IELB RD TBIDP_80D. TIBIDP_TX TBT B R2D C N<1.. 0> 64
n - = = TRIDP_80D TIBIDP_TX TBT B R2D P<1..0>
TBTDP_20THERHS 6x_DI ELECTRI C ?‘ _ [ TBIDP_ 80D TBIDP_TX TBT B R2D N<1..0>
TBTDP_20THER - =4x_DIELECTR C ? DB _IBTPE M DP_80D DP_TX NC DP_TBTPB_M._CP<3..1:2>
O IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2>
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
= DP_80D DP_TX DP_TBTPB_M.__N<3..1: 2>
[— DP_80D DP_TX DP_B LSX M._P<1>
[ DP_80D DP_TX DP_B LSX M._N<1>
[ TBIDP_ 80D TBIDP_RX TBT B D2R C P<1..0> Only used on dual -port hosts.
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
OO IBLE 2R TBIDP_80D TIBIDP_RX TBT B D2R P<1..0> a
O IBLB 2R TBIDP_80D. TIBIDP_RX TBT B D2R N<1.. 0> o1
O IBI_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP 25 64
O IBLB AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CN 25 64
= DP_80D DP_AUX DP_TBTPB_AUXCH P
[ DP_80D DP_AUX DP_TBTPB_AUXCH N
= DP_80D DP_AUX DP_B_AUXCH DDC P
[ DP_80D DP_AUX DP_B_AUXCH DDC N
[ TBIDP_80D TBIDP_RX TBT_B_D2R1_AUXDDC P
[— TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0> ol d h . Th | . .
= Db_soD Db _AUX DP_TBTISRC AUXCH C P y used on hosts supporting under bol t video-in
[— DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 25
O IBLSPL_MXI IBT SPl_45S | TRT SPI TBT_SPI _MOSI 25
[O—IBL_SPl_MSO IBT SPl_45S | TRT SPI TBT_SPI_M SO 25
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 25
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Canera Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MEMAaK S2_MEM 85D S2_MEM QLK NVEM CAM CLK P a1 2
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MM AK S2_MEM 85D S2_MEM QLK MEM CAM CLK N 2 a2
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—S2_MEM CNTL S2_NEM 45S S2_NEM CTRI MEM _CAM CKE 3132
. " - o - o - o - p— - e [CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
MPI_85 —85_aMDI FF =85_OHM.| =85_OHM.| =85_OHM.| =85_OHM_ =85_OHM. S MEM 45S S MM CTR VEM CAM ODT. .
— — S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT [»—S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 31 a2
n - P - P O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L a1 2
M PI _20THER =4X_DI ELECTRI C [ _ M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ §77WM7 977WM74§§ §77WM7 'VEM OAM BA<O> a1 a2
M PI_2CLK i =6X_DI ELECTRI C ? M PI_2CLK ToP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QD S2_NEM 45S S2_NEM CMD MEM CAM BA<1> 31 32
P P CO—S2 MEM CMD S2_MNEM 45S S2_MEM CVD VEM _CAM BA<2> 31 32
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L §77WM78§D §77WM7 'VEM CA\M m P<O> a1 a2
I [CO—S2_MEM DQED S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 2
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
M PI _DATA * * M Pl _20THER [CTD—S2_MEM DOS1 S2_MEM 85D S2_NEM DQS1 MEM CAM DOS N<1> a1 a2
- - [T S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ NVEM CAM DivkO> a1 2
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 a2
— S2_MEM A S2_NEM 45S S2_MEM CMD NMVEM CAM A<14.. 0> a1 32
CLK_M PI * * M PI CLK_20THER D—==E = =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
I“EIIDry BUS :OnSt rai nt ) _ > MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P a1 2
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 31 32
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM_SE =45_0OHM_SE =STANDARD =STANDARD = MEBL_BSD MBL_DATA M BL_DATA N B e
_VEM._. =45_OHM_ =45_OHM_ =45_OHM =45_OHM = = > P MPlL_85D M Pl _DATA M PI _DATA CONN_N a2 64
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF
> MPLaK s M Pl _85D QLK _MPI MPI_CLK P a1 a2
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N a1 a2
H ] M Pl_85D K MPI M Pl _CLK CONN P 32 64
Spaci ng Rul e Sets = Moaan | 0w M PI_GLK_ CONN N e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i §77WM7 PP1V35 CAM a2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Een S2_NEM PUWR PPOV675_CAM VREF a3
— — S2_NEM PWR PPOV675_MEM CAM VREFCA s
* = 2 = ? = =ML
S2_DQS2OMNDATA 2x_Dl ELECTRI C ? S2_DQS2OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ? — S2_NEM PPOV675_MVEM CAM VREFDO s
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_Dl ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER

S2_MEM CTRL

*

S2MEM 20THER

S2_MEM CLK * S2MEM 20THER
S2_VEM DATA* =SAMVE S2_DATA2SELF .
S2_MEM OMD | S2_NEM_CMD s oman] Menory to Power Spaci ng
82 ’\EM O\D 82 ’\EM CTRI_ s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL S2_CTRL2CTRL S2_MEM PVWR | S2_MEM * S2VEM 2PVR.
S2_MEM * S2_MEM * S2_20THERMVEM S2_MEM PVR DEFAULT

Menory to GND Spaci ng

GN\D S2_MEM * * S2MEM 2GND
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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE 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 NET TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 MV ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 MM 0.1 MV =STANDARD 0.1 MW 0.1 MW , SMC 0 SO | SMB 455 R 50S | VB SMBUS_SMC _0_SO_SCL 37 40 60
_SMC.0_S0_ | SVB 455 R 50S | SVB SMBUS _SMC O_SO_SDA 57 10 60
_SMC_1_S0_ | SMB 455 R 50S | SVB SMBUS SMC 1 SO _SCL 1432 37 40 43 44 64 69
_SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 37 40 43 44 64 60
_SMC.2_S3_ | sve ass Rsosfsvs | SMBUS SMC 2 S3 SCL o7 40 61 e
_SMC_2_S3_ | SMB 455 R 50S | SVB SMBUS SMC 2 S3_SDA o7 40 61 6
L SMC 3 | sve ass Rsos|sve | SMBUS SMC 3 SCL 565740 40 e
L SMC 3 | SVB 455 R 50S | SVB SMBUS SMC 3 SDA 56 37 40 44 64
_SMC.5_G3_ | SVB 455 R 50S | SVB SMBUS SMC 5_G3_SCL 57 40 48 50 64
L SMC 5 G3 | sV 455 R 50S | SV SMBUS SMC 5_G3_SDA 57 40 48 50 64
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI EEPAIR CHGR CSI _P 0
[O—SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CsSlI _N 0
[ 2T01_DI EEPAI R CHGR CSI _R P s
[ 2T01_DI EEPAI R CHGR CSI _R N s
[ —SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CSO P 0
CO—SENSE DI EFPAIR 2T01_DI EEPAI R CHGR CSO N 0
[ 2T01_DI EEPAI R CHGR CSO R P 23 50
[ 2T01_DI EEPAI R CHGR CSO R N 43 50
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J11/J13 Specific Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘ @P
SENSE_1TOL_45S * =170l DIFFPAIR|  =45_OHM SE =45_0OHM SE =45_0OHM SE =1TOL_DIFFPAIR | =1TOL_DI FFPAIR
SENSE_1TOL_P2MM * ~1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * =1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ’\GﬁRULEi E‘r
SENSE * =2: 1_SPACI NG > cPU_cow D * aD_P2MM
THERM * =2 1_SPACI NG 2 CPU_VCCSENSE ao * G\D_P2W
AUDI O * =2: 1_SPACI NG 2
NET_SPACI NG TYPEL | NET_SPACING TYPE2 | AREA TYPE | spacl I\CLRULE7$ET
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr » G\D CLK_PCI E * G\lDﬁPQW‘ o
feY>) * =STANDARD 2 aD PCI E* * G\D_P2W
e} SATA* * aND_P2MM
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT D usB* * GND*PQW; _
GND_P2MM * 0.20 MV 10000 o LVDST . G\D_P2MM
PVR_P2MM * 0.20 MM 10000 SB_PORER GKPAE . PYRP2MM
SB_POVER SATA* * PWR_P2MM
SB_PONER SATA* * PWR_P2W

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

aa

aa

16 17 18 28 29 34 42

8 11 13 15
57758759 60 62 64
g 2 13
3974041 4;

3
62 64 65

11 1 15 17 18 27 30 36 38

40741742743 59761

[O—SENSE DI EEPAIR THERM 1TOL 45S | THERM I NLET _THVENS D1
[O—SENSE DI EEPAIR THERM 1TOL 45S | THERM I NLET _THVENS D1
O —SENSE DI FEPAIR THERM 1TOL 459  THERM TBTTHVBNS D2_R P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_P
[O—SENSE_DIFEPAIR THERM 1TOL 459  THERM TBTTHVSNS D2_N
[O—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M_BBOT_THVSENS P
[CO—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M.BBOT_THVENS N
[—SENSE_DI FEPAIR THERM 1TOL 459  THERM M.BBOT_THVENS D3_P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[—SENSE DI FEPAIR SENSE 1TOl 459 SENSE TBOTHVSNS_D2_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE TBDTHVSNS D2_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE CPUTHVSNS D2_P
[O—SENSE_DIFEPAIR SENSE_1TOl 459 SENSE CPUTHVSNS D2_N
[ —SENSE_DI EEPAI R SENSE_1TQ1_P2MV_SENSE CPUVCCI OS0_CS N
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OSO0_CS P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_P
[CO—SENSE_DI EEPAI R SENSE_1TO1 459 SENSE CPUVR | SNS2_N
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
D SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
D SENSE_1TO1_459 SENSE CPUVR | SUM R P
D SENSE_1TOl 459 SENSE CPUVR | SUM R N
[ —SENSE_DI FEPAIR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR N
[CO—SENSE_DI FEPAI R SENSE_1TO1 459 SENSE I SNS_P3V3S5_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3S5_P
O —SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS _3Vv3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS_3V3_S0_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_CAMERA P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS CAMERA N
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_P3V3_S0_N
[CO—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_P
[O—SENSE DI FEPAIR SENSE_1TQl P2 SENSE I SNS_1V05_S0_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_ BMON_GAI N_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_BMON_GAI N_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS COVPUTI NG N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS COWPUTI NG P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS HS OTHER N
[—SENSE_DI FEPAIR SENSE_1TOl 459 SENSE | SNS HS OTHER P
[O—SENSE DI FEPAIR SENSE_1TO1_459 SENSE I SNS_1V2_S3_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_1V2_S3_P
O —SENSE DI FEPAIR SENSE_1TO1_459 SENSE I SNS_AI RPORT_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS Al RPORT_P
[CO—SENSE DI FEPAIR SENSE_1TO1_459 SENSE I SNS_SSD_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS _SSD P

[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_LCDBKLT_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS LCDBKLT P
[—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_N
[O—SENSE DI FEPAIR SENSE_1TO1_459 SENSE | SNS_PANEL_P

[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_HS GAI N _N
[ —SENSE_DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS GAIN P
CO—AD DFE 1TOl DIEEPAIR| AUDI O SPKRAMP_| NR_P
[O—AWD DIEE 1TOl_DIFEPAIR| AUDI O SPKRAMP_| NR N
D 1TOl DIEEPAIR| AUDI O MAX98300_R P

D 1TOl DIEEPAIR| AUDI O MAX98300_R N
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5

D sB_powrr | PP3V3_SO

g GN\ND
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SD Card Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TFE 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
SD_45SE * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM SE

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[=»-SDDATA SD_45SE SDCONN_DATA<O. . 3>
E®-SDALK SD_45SE SDCONN_CLK
iz SD _45SE SDCONN_WP
[l SD _45SE SDCONN_CMD
SD _45SE SDCONN_DETECT L
= SD _45SE SPI SD _SPI _CLK
SD _45SE SPI SD SPI_CS L
(e SD _45SE SPI SD_SPI _MOSI
= SD_45SE SPI SD_SPI _M SO
= QL K_25M 45S SDSCLK_CLK 25M X1
[ CLK_25M 45S SDCLK CLK25M X2 R
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