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Schematic / PCB #' s

1. ALL RESI STANCE VALUES ARE IN OHVB, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.

(.csa)

Page

J43

Cont ent s

M_.B SCHEMATI C DVT
REV 6.5.0

4/ 09/ 13

Sync’

Page

(.csa)

Cont ent s

Date

Sync

DESCRI PTI ON OF REVI SI ON

CK
APPD

DATE]

[<REV>| <ECN>

1 MASTER 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 64 02/ 06/ 2013
nrigurati on J41_M.B udl o: eaker J41_MB
2 BOM Conf t 47 Aud Speak
3 N 11716/ 2010 59 VASTER
3 BOM Vari ants 21 ms 48 Battery Connector wnsTER
4 MASTER 70 02/ 06/ 2013
4 PD PARTS wnsTER 49 DC-In & G3H Supply 3418
5 02/ 06/ 2013 71 02/ 09/ 2013
5 CPU GFX/ NCTF/ RSVD Ja1_me 50 PBus Supply & Battery Charger 3418
6 04/ 02/ 2013 72 04/ 09/ 2013
6 CPU M sc/ JTAG CFG RSVD 141 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 m8
8 04/ 09/ 2013 74 02/ 09/ 2013
8 CPU PCH POWER 141 53 LPDDR3 Suppl y 141_MB
9 02/ 06/ 2013 75 09/ 17/ 2012
9 CPU PCH GROUNDS 141 MB 54 5V S4RS3 / 3.3V S5 Power Supply 141 M8
10 N 01708/ 2013 76 03728/ 2013
10 CPU Decoupl i ng Wi sa3 55 1.05V SO Power Supply 3418
12 " 02/ 07/ 2013 77 _ R 02/ 06/ 2013
11 PCH Decoupl i ng 341 ms8 56 LCD/ KBD Backl i ght Driver 341 ms8
13 " 02/ 06/ 2013 78 X 02/ 06/ 2013
12 PCH Audi o/ JTAG SATA/ CLK Ja1_me 57 M sc_Power Supplies 3418
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 M
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 24/ 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 mB 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 N 057 25/ 2012
25 Thunderbolt Host (1 of 2) 141 M 70 Menory Constraints ConsTRAI NTS
28 02706/ 2013 115 " 057 25/ 2012
26 Thunderbolt Host (2 of 2) 341 M 71 Thunder bol t Constraints ConSTRAI NTS
30 02706/ 2013 116 N 0173072013
27 TBT Power Support 141 M8 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 341 ms
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 SMC 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 341 ms8
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 341_MB

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

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

ALI ASES RESOLVED

PRODUCT SAFETY RE
PCB, UL RECOGNI ZE|

FLAME RATI NG

NTS:
M N. 130-C TEMP. RATI NG AND V-0 FLAVME RATI NG PER UL 796 & UL 94.
PCB TO BE S| LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE

NUMVBER, UL PCB MATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0

<ECO_DESCRI PTI ON>

<ECODATE>

| IPaauaremmn:
<PART_DESCRI PTI ON>

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

BOM G oups Alternate Parts
BO\A mp BQ\A ODTI 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, VOCORE_FETS 37651032 | 37650855 ALL Toshiba alt for Drodes dual
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_I SL, DBGLED, | SNS: ENG 376S1129 | 376S0855 ALL M@ alt for Bodes dual
M_.B_DEVEL: PVT XDP_CONN T 37651089 | 37651128 ALL N alt for Godss singls
M.B_DEBUG ENG DEVEL_BOM XDP, LPCPLUS o 138S0684 | 13850660 ALL Mirata alt to Taiyo Yuden
M_B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD o 138S0703 | 13850648 ALL Mrata alt to Taiyo Yuden
D M_B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15250586 | 15251301 ALL Dal o/ Vi shay alt 1o Oynteo
37250186 | 37250185 ALL [
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 Y5, CPA, | 56 YE5 R | 56 YE5 PN, 2 1E5 A FPCHT | 85 1E5 €501 85 €5 LCDKLT | 15 Y8, PVASS | S Y5 0. 56 YE5. G117 6. 54 YE5 A | S 1ES AL | 05 165, POEL 11 S VENDOR CFG 1| CFG 0 37150713 | 37150558 ALL | oowesat tosrmer
I SNS: PRCD U 5.1 SN YES, PUNR.| SAS: YES, CRAM | S YES,PIVDS.| S5 K0, AL FFCRT_| S5 NOL S50, 16 E5, 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 12850371 | 12850376 ALL Kemet alt to Sanyo
SANGUNG 1 0 12850394 | 12850415 ALL NEC Al to sanyo
CPU DRAM SPD Str aps M CRON 0 1 15251821 | 15251757 ALL aymtes alt to NG
| BOM GROUP | BOM OPTI ONS = ELPI DA 1 1 19750480 | 197S0343 ALL N crystal alt to 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 RAMCFQ): L, RAMCFGL: H, RAVMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG 4GB T 4c8 0 35353452 | 35351286 ALL ey
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAMBUNG 8GB T 8GB 1 12850386 | 12850284 ALL | o oo o
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 87750155 | 87750104 ALL R
DDR3: M CRON_4GB RAMCFQD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM_TYPE: M CRON_4GB T A 0 12850398 | 12850220 ALL oo s
B 1 197S0542 | 197S0544 ALL N alt to TR
C Pr ogr ammabl e Parts 19750545 | 19750544 ALL Epson alt to TXC
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 13850681 | 13850638 ALL | reivoit o somung
33550865 1 EEFROM 256K T, SPI, SMHZ 1. 8V, 2X3GFN U2890 CRITICAL | TBTROM BLANK 13850841 | 13850638 ALL urata it to Somsung
34153802 1 1. EEPROM O R (V23 4) BT, 041/ 941 U2890 CRITICAL | TBTROM PROG 37651180 | 37650761 ALL [ oo o o viony
33851159 1| 1o sverz . somersoom ps wou. oo, 15780n U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL [ e oo
33550809 1 [ oo rmrom sema o 10 st aoo.s U6100 CRI TI CAL | BOOTROM MAC: BLANK] 10750255 | 10750240 AL [omea o
33550803 1 64 MBIT SPI SERIAL DUAL |/0 FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM NUM BLANK| 10750250 | 10750248 ALL Ontec At o T
341S3809 1 IC.EFI ROM (V0071) 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 TI CAL CPU: 1. 3GHZ
337354526 1 HSW SRI6L, PRQ D, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI TI 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 Cl Q 288, 12X12 FC- CSP u2800 CRI Tl 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 TI CAL
B 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 DFN 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, 2eoo|  CRI TI CAL DRAM TYPE: HYNI X_4GB
33350681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl 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, L260o|  CRI TI CAL DRAM TYPE: ELPI DA 4GB
A 33350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: ELPI DA_8GB
33330679 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:
PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
T TG WAt NTAIN TH & DOCUVENT | N GONEI CENCE
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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8 7 6 5 4 3 2 1
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_GWNPTS, 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
D 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 tymix
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_CWNPTS, 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

B 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
A SYNC VASTER=K21 NM_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 CW 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
I 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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8 7

PD Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl 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, 311/ 13 TBTFENCE CRI Tl CAL
806- 3215 1 CAN, COVER, TBT, J11/ J13 TBTCOVER CRI Tl CAL
D 806- 3216 1 CAN, MDP, 311/ 313 MDPCAN CRI Tl CAL
806- 3083 1 SHLD, USB, MLB, J11/ J13 USBCAN CRI Tl CAL
725-1792 1 | NSULATCR, CPU, J41/ 343 CPU_I NSULATOR CRI Tl CAL

720413
STDOFF- 4. 50D1. 8H SM

Pl at ed Board Sl ot
SL0400

SL-2.3X3.9-2.9X4.5

CPU Heat Si nk Mounting Bosses

70410
STDOFF- 4. 50D1. 8H SM

@ 1

720411
STDOFF- 4. 50D1. 8H SM

-©

20412
STDOFF- 4. 50D1. 8H SM

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

—©

= 870-1938

C @ . 4x 860- 1327_1_ . @

Fan Boss X21 Boss SSD Boss
Z0405 20414 20415
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM STDOFF- 4. 50D1. 9H SM

1 1 1
— 860- 1327 — 860- 1327 — 860- 1327

EM 1/0O Pogo Pins
Di spl ayPort PogoUSB/ SD Card Pogo

CRI TI CAL

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

—©

— 870-1938

SL-

SL-

SL-

SL

Can Sl ots

S,9401
?CQ 1.4X0.7

SL0403

S1,0405
1.1_)(0Q 1.4X0.75

S,0404

-1.1X074-1.4X0.7

SL-

SL-

SL-

SL-1.

SI.0402

.1X074-1.4X0.7

51,0406

.MQ;L4m72x VMDP Connect or

1

S1L,9407
] 1xo.;5- 1.4x0.72X TBT chip

$,0408

1><Q. -1.4xo_72X USB Connect or

2x TBT pin di odes

SYNC _MASTER=NVASTER

SYNC DATE=NVASTEI

o PD PARTS

C} 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 Pl 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
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CRI TI CAL
OM T_TABLE
HASLV\'%?L ULT
B GLe
DDl Port Assignnents: SYM 1 OF 19 eDP Port Assignnent:
o 25 DP_TBTSNKO_M__C N<0> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT_M._C N<O> 0 67
D o7 25 DP_TBTSNKO_M.__C P<0> CS5 | ppi1_TXPO EoP_TxPo | B46 g DP INT M. C P<0> om0 e
o7 25 DP_TBTSNKO_M. C N<1> B58 | ppi 1_TXNL EDP_TXNL [ 247 g NG INT_M._CN<1> mom e
TBT Sink 0 o7 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDP_TxP1 | B47 NC INT_M. _CP<1> o
B55
rGm e TENOM gy 3 el r v [0 NCLNTM_Gve . nestnalpane
67 25 DDI 1_TXP: EDP TXP2 46 NC | NT M. CP<2> o
o qon DP_TBTSNKO_M__C N<3> -5 | 001 T P2 0 g NC I o
DP_TBTSNKI P<3> B57 | poy 1 TxP3 EDP_TXN3 - NC | NT_M._CN<3> oo o
o = P _TBTSNKO_M._C P<3> o 7 oot al Epp_Txps [B49 g NC INT M.CP<3> e
o 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
67 25 18 DP_TBTSNK1 _M._C P<0> G50 | ppi 2_TxPO
o7 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2_ TXNL EDP_AUXN i‘_‘w@ 60 o7
ik o 20 10 DP_TBTSNK1_M__C P<i> B54 | ppi 2_TxPL EDP_AUXP | B45 DP_| NT_AUXCH C P 50 o7
TBT Sink 1h S, DP_TBTSNKI_M._C N<2> 49 | ooy 2_ T2 - D
(.'"}Jxed wth HOM o7 25 10 DP_TBTSNKI_M._C P<2> B50 | ppy 2_TxP2
if necessary) o 25 10 DP_TBTSNK1I_M._C N<3> 253 | ppy 2_TXNG EDP_RoOWP | D20 MCP_EDP_RCOVP
o 2510 qoop—DP_TBTSNKL M._C P<3> o B9 Ipnio Txrs 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
C 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
T MCP_DC_AY60 AY60 | pal sy_cHAI N_NCTF A0 NCP TP-P6
TPO531.8% s _MCP_DC AWB1_AY61 true AY6L | paojsy_cHAI N_NCTF DAl SY_CHAI NNCTR - NCP gg 22(1) B61 e, TP0510
s _MCP_DC AWS2_AY62 1rUE AY62 | paoj Sy CHAI N NCTF DAl SY_CHAI N_NCTF 762 TRUE MCP_DC_A62 ° —i® TPO511
TPO501 gm——MB0C B2 o] D S o T DAl v N NeTe| AL MCP_DC AV i
TP P6 . _MCP_DC A3 B3 TRUE B3 | pal SY_CHAI N_NCTF - - AL ‘cm TP0520
MCP_DC A61_B61 __ Tme _ B5L| pa sy cHAl N NOTF DA/ SY_CHAI N_NCTF CB_DC A Hilg
* MOP DG B62 B63 563 -~ = DAl SY_CHAIN_ NCTFLAY Tt MCP_DC AW2_AY2 s TP0O521
TRUE DAl SY_CHAI N_NCTF ~ - AVE TP-P6
[ B63 | pal SY GHAI N NGTF DAI SY_CHAI N_NCTF TrRUE  MCP_DC AWB_AY3 s
NCP DC CL 2 . o - = DAI SY_CHAI N_NCTF|_AV61 AWS1_AY61
- DAl SY_CHAI N_NCTF DAl SY CHAIN NCTFL A2 1pe  MCP_DC _AWG2_AY62 .
[ DAl SY_CHAI N_NCTF DAl o Gl N NGTE| AVE3 MNP DG AVG3
= = #}FQGTPO53O
CRI TI CAL
OM T_TABLE
U0500
B HASWELL- ULT
B GLe
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28 o\
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVD&(NC
NC& RSVD RSVD&(NC
l\lC)(i RSVD RSVD&(NC
NCx-22L | RsvD RSVD%(NC
RsVD)
RSVD| AUlg NC
AWLL NC
RsvD AY14 NC
RSVDL——2XNC
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CRI TI CAL
OM T_TABLE
U0500
D HASVELL- ULT
PP1V05_S0 ?Bg&:qgg
55 51 42 30 27 17 36 18 13 8, Nex Pl Proc petecTs SM2 F 19 oy pppye| 362 XDP CPU PRDY L oo
N (1PY) PREQ [ 5K62 XDP_CPU PREQ L 16 64 67
R0616(2) o v o CPU_CATERR L 61 caterme 3
1 25% s (1 PD) PROC_ToK| E6O XDP_CPU TCK 16 64 67
N o7 30 gy CPU_PECI o——F2 | PECI (1PY PROC_TMme| ESL XDP_CPU_TMB 16 64 67
¢z ROB11 (1PY) PROG_TRST+ |,E58 XDP_CPUPCH_TRST gy 12 16 o
PROCHOT* THERMAL [0)
——— & (Py PR TDI| FES o, XDP CPU TDI ) 16 o o7
i & CPU_PWRGD > 5L | PROCPWRED He PrROC To P82 XDP_CPU_TDO D 5 o o
& CPU_SM RCOVP<0> "0 | sm rRcovPo (1 PY) BPVD* |5760 XDP_BPM L<0> 6 o7
& CPU _SM RCOWP<1> o AV60 SM_RCOVPL (1PU) BPML* |3HE0 XDP_BPM L<1> 16 67
s CPU_SM_RCOVP<2> ; AU6L | 5 RoOVP2 (1 PU) BPMR* H61 XDP_BPM L<2> 16 67
(1PY) BPMVB B2 XDP_BPM L<3> 10 67
RO650'| RO651'| R0652'| R0620* wem TP CPU MEMRESET L o AVIS{ M DRAVRST* E (1PU) BPWA* JKS9 XDP_BPM L<4> 16 67
200 121 100 10K (1PY) BPNVB* 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, (1PY) BPMZ* 3&“% 16 67
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 VE 1 )
UBLQ@Eﬁ\‘ ‘@5@1@&’3&:&&53&"&1 12. 7mm =
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 19 OF 19
o 66 CPU_CFG<0> ASO | crap (1P RESERVED  Rsvp T| AVE3 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 | cr3 (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o 16 5 CPU_CFG<4> AASO | cras (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
67 16, CPU_CFG<5> Y62 | oras (1 PU)
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 | cras (1 PU) RSVD_TP| A51 TP_MCP_RSVD A51
67 16 SM CF® (I PY) Rrsvp_Tp| B51 TP_MCP_RSVD B51
B o7 16 6, 10> V60 | cra1o (1 PY)
o7 16, CPU CFG<11> W0 | crai1 (1PY) rRsvD_TP|_L60 TP_MCP_RSVD L60
67 16, CPU CFG<12> T63 | craL2 (1 PY)
o 16 CPU_CFG<13> 162 | cra13 (1PY) RsvD N0 o
o7 15 CPU_CFG<14> T61 | crai4 (1PY)
e e e e e e e et e e e e e e e d el e e e ool o @y CPU CFG15> g T60 | crais (1P rsvD V28 e
ICFG<1O>: SAFE MODE BOOT 1 = NORMAL OPERATI ON 0 = PONER FEATURES NOT ACTIVE CPU CFG<16> A62 | cras (1 RSVDﬁxNC
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID e AU CEGe182 TN Pt
' CFG<8> : ALLOW NOA ON LOCKED UNI TS 1 = NORVMVAL OPERATI ON 0 = NOA ALVAYS UNLOCKED . e CPU CFG<17> AAGL (1P PROC_OPI _cowp| AY15 CPU_OPI _RCOVP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED . D S TN = T S 71 P
' CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE . @B CEG10> g 7 ey RevDL AV6Z (o R0690
1+ CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATI ON 0 = STALL AFTER PCU PLL LOCK CPU_CFG_RCOVP V63 | crG_RCOWP RSVDDE;BXNC 41102 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+7g ESS$ Rev_ P20 _ -
NC*—— ——xNC
gg gg?z PCH TD | REF B12 | 1p | ReF revD R0 o \c
CPU _CFG<0> ¢ 1667
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG8Q' |'ROB8S
R0640'| ['‘R0639 R0638'| |'R0631 |['RO630 1 23% 190w
1K 1K 1K 1K 1K V3 V3
5% 5% 5% 5% 5% 201, 2201
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
A 201, 25"0:1 201, 2201 25"0:1
1 SYNC_VASTER=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
DI RG, NOVEET sz |
_CPU CEG4> 16 o7 <
== Appl e Inc. SCH_NuUwm=| D
‘R0634 8 <E4LABEL>
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CRI TI CAL
OM T_TABLE

70 eaqgry—VEM A_DQ<0> o—p 2
ooy NEM A DO<3> oo ARo2 |
70 ss®_l\/ﬂ/l__/-\_m>_‘_.&
70 oo @y VEM A_DQ<8> o2
70 oo gy VEM A_DQ<9> o—n— P2
70 oo gy VEM A_DQ<10> — AP63
0 eac@y—VEM A DQ<11> o= "2
i ss@MM“A_NM
70 oo @y VEM A _DQ<13> — AVBO
0 ey VEM A_DQ<14> o—a—F0L
70 oo gy VEM A _DQ<15> PG
70 ooy VEM A _DQ<16> o= T8
0 ey VEM A_DQ<17> o—n— T8
70 oo gy VEM A _DQ<18> — AVB7
70 ooy VEM A _DQ<19> o—n— 7
70 oo gy VEM A_DQ<20> o—a— L8
70 ooy VEM A _DQ<21> — AK58
70 eac@y—VEM A_DQ<22> — 57
i ssM
70 SSM
70 SSM
70 s:@M_A_ML“&
70 oo @y VEM A _DQ<29> o= 5
70 o2y VEM A_DQ<30> — 4
o gy VEM A _DQ<32> — AY58
70 esc@y—VEM A_DQ<33> —V58
70 ESM
70 ooy VEM A _DQ<35> >~ AVB6
70 63 MEM A 37> AUS8
70 ooy VEM A_DQ<38> —V50
70 SSM
0 ss@M
i “M
0 ss@M
70 63CBD MEM A DQ<45> o= AUS4
70 ooy VEM A _DQ<46> — AV52
70 ey VEM A_DQ<47> o—n— 52
70 oo @y VEM A_DQ<48> o= K20
70 ooy VEM A_DQ<49> o142
70 s:@MﬁA_m
1 ssM
0 ss@M
70 SSM
0 ss@M“A_W
i ESM
7 ESM
7 ESM
0 SSM
70 ss@_l\/ﬂﬂ_A_ml>_~L48
70 SSM

)
<
>

70 E:‘@M

\g \g \g \g \g \g \g \g \g \g \g
88848888888

o

egeeegee
L

\g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g
R

SA_DQB3

SA_CKEQ!

SA_CKE2
SA_CKE3|

SA_Cso*
SA_Cs1*

MEMORY CHANNEL A

SA_QDTO!

LPDDR3
CAB3 SA_RAS*
CAB2
CAB1 SA CAS*

SA_DQSNO|

SA_DQBN7

SA_DQSPO
SA_DQsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQSsP7

SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AU7 MEM A CLK N<O> 20
AV37 MEM A_CLK_P<0> 2
DAVWG - MEM A CLK N<1> oo 2
AY36 MEM A CLK P<1> o
AU43 e VEM A CKE<O> o =0
AM3 M A E<1> 20
AY42 MEM A CKE<2> n
AY43 e VEM A CKE<3> o =
AP33 MEM A _CS L<0> 2
AR32 MEM A CS L<1> @
AP32 - MEM A _ODT<0> o =0
pAvs4 e —VEMA RAS | oo o
DAV‘M o =MEMA VE L oo -
AU34 =MEM A_CAS_L o
AU3S =MEM A BA<0> 02
AV35 MEM A CAB<6> 21
Av4l e —VEM A BA<2> o =
AU36 =MEM A A<0> 63
AY37 =MEM A A<1> 02
AR38 =MVEM A _A<2> 63
AP36 TP_LPDDR3_RSVD1 o
AU39 TP_LPDDR3_RSVD2 63
AR36 =MEM_A_A<5> 63
AV40 =MEM A A<6> 02
AVBY =MEM A A<7> o
AY39 =MEM A A<8> 63
AU40 =MEM A A<9> 02
AP35 =MEM A A<10> 02
AWML =MEM A A<11> s
AU41 - MEM A_CAA<6> o =
AR35 =MVEM A_A<13> 63
AVA2 =MVEM A A<14> 63

AU42 =MVEM A A<15> oo =

AJ61 o= NVEM A _DQOS N<O> D
AN62 MEM A N<1> o3
AVB8 MEM A N<2> 63

AMVBS o= MEM A DOS N<3> D -
AV57 o= VEM A DOS N<4> D
AV53 DOS_N<5> D =
AL43 DOS_N<6> "
AL48 VE| XQS_N<7> D @

AI62 P DQS_P<0> D
AN61 o= E DQS_P<1> >
ANS8 o> DQS_P<2> >
ANES o DQ5 P<3> .
AVG7 DOS _P<4> D
AVS3 o> DQS_P<5> D
AL42 DOS_P<6> ”
AL49 QS _P<7> D

AR
<
>

B

BERREE
SEERRERE R
SRS

AP49 e CPU DI MM VREFCA rym 1o

ARSL o CPU DI MVA VREFDQ oo

APS1 o CPU DI MVB VREFDQ oo

24 70

24 70

24 70

21 24 70

21 24 70

21 24 63 70

24 63 70

24 63 70

CRI TI CAL

OM T_TABLE
ooy VEM B DOO> oy AV |gp, UO500 *_ 55 cror |8 MEM B _CLK_N<O> 22 24 70
»oay MEM B DOS1> — ory AL oo PASMELLULT 30 PRGs NEM B CLK_P<0> o 2 10
70 ESM SB_DQ2 BGA- TSP SB_CK1* MD—‘M@ 23 24 70
0oy MEM B DOS3> o A9 [gppgg  S™M4 F 19 gy gq[ALSE O MEM B CLK P<1> oz
70 ESM SB_DQ4
70 ss@M SB_Db ] SB?CKEDM—‘—MBM@ 22 24 70
©ocayVEM B_DO<6> ooy AV29 |sp pos 4 SB_CKEL| AYS0 M B_CKE<1> 22 24 70
70 SSM SB_DQ7 4 SB_CKE2 AW MEM B_CKE<2> 23 24 70
70 ss@M SB_D®B g SB?O(E3M—‘—MBM@ 23 24 70
oy MEM B DO<O> oy AT |sp poo
o gy MEM B DO<10> o g AY25 |sg paro & SB_CS0* |AVB2 MEM B CS L<0> 2223 20 70
o o NEM B DOS11> g A5 | 5o oon g sh_co1+ |32 MEM B Cs L<i> SRR
70 ssM SB_DQL2 g
70 ESM SB_DQ13 SELCDTUAL?’ZNE—‘—MBM@ 22 23 24 63 70
©ocayMVEM B_DO<14> o g AV2S |sp pola LPDDR3
70 ESM SB_DQ15 CAB3 SB_RAS* M’zg_‘%@ 63
o ey MEM B DO16> o g AVP9 |sp pais A2 SBVERNSS g SMEMB WEL  ome
w0 ocayVEM B _DO17> oy AK29 |sp por7 crBlL SB A VBS g =MEM B CAS L e
70 ESM SB_DQ18
ooy MEM B DO19> o g AG8 Isp paig caB4  sB_BAO| AL3S =NVEM B_BA<0> o
o o gy VEM B_DQ<20> oy AR9 | sp popo cAB6  SB_BA1| AMBG MEM B_CAB<6> 2220 63 70
© ey MEM B DO<21> o g A9 |5 popy caas  sB Azl ANO g =MEM B BA<2> @ e
70 s:@w SB_DQR2
© oy VEM B DQ<23> o g AP?8 | sp pop3 cABY  SB_MAo| AP40 =MEM B_A<0> o
70 SSM SB_DQr4 CAB8 SBﬁWm:—‘ML@ 63
w0 ocayVEM B_DO<25> oy ARP6 | sp pops CABS  SB_Ma2| AP42 =VEM B_A<2> o
w oy VEM B DO<26> o g ARS | sp pope RSVD3  SB_MA3| AR42 TP_LPDDR3_RSVD3 o
ooy MEM B DOS27> o g AP25 |5 pop7 RsvD4 s Maa[ ARIS g TP LPDDR3_RSVD4 mpm o
o ocayVEM B_DO<28> oy AK26 | sp popg CAAD  SB_Mas| AP45S =MEM B _A<5> o
© gy MEM B DO<29> o g AVP6 |5 popo CAA2  SB_Mpe| AM6 =MEM B A<6> -
o gy MEM B _DO<30> o g A5 |5 pcro cAmd  sB wa7| AY46 =NEM B_A<7> o
© oy VEM B DO<31> o g AL2S |sp poa1 cAn3  sB_weg| AY47 =MEM B _A<8> o
o ey MEM B DO<32> o g AY28 |5 pcpo CAAL  SB_Mmo| AU46 =MEM B_A<9> o
< ncay MEM B DO<33> oy AWS |gp pog3 caB7 sB_wmalo| AKS6 =MEM B_A<10> o
© oy VEM B DQ<34> o g AY21 |sp poaa CAA7 SB_MAL1[ AVAT =MEM B _A<11> o
o gy MEM B DO<35> o g AW |sp pegs cane SB_MaL2| AT MEM B_CAA<6> 2 20 63 70
o o cayVEM B_DO<36> gy AV23 | sp DQee CABO SB_Ma13| AK33 =MEM B A<13> o
70 ESM SB_D®B7 CAA9 SB MAl4| AR46 =MVEM B _A<14> 02
o ey MEM B DO<38> o g A2l |sp pcas cas s wais| ARG g =MEM B A<I5> @ e
70 ss@_NMM_L“A_Uﬂ SB_D@B9
o gy MEM B DO<40> o g AY19 sg pono SB_DOSNO| AVB0 o g NMEM B DOS N<O> ey e 10
ooy MEM B DO41> o g AWY |sp poug SB_DQsN1 | AV26 MEM B N<1> 6 70
10 ooy VEM B DQ<42> oy AYI7 | sp poa2 SB DQsNe| AN2E o g MEM B DOS N<2>  —easvo
o ey MEM B DO<43> o g AWM7 |sp pou3 sB_DOsNs| AN2S oy, MEM B DOS N<3> e o
w oy MEM B DO44> oy AVIO | sp poig sB DQsNa| AVR2 o g MEM B DOS N<4> oo
70 ESM SB_DQ45 SB?D@I\Eﬂ“M@ 63 70
o ey MEM B DO<46> o g AVI7 |sg pods sB_Doshe| AN2L o g MEM B DOS N<6> ey o560 70
10 ooy VEM B DOSA7> oy AUL7 | sp pou7 SB DQeN7| ANLE o g MEM B DOS N<7> e
© oy VEM B DQ<48> o g AR |sp poag
ooy MEM B DO<49> o g A2 |sp poao sB_DQsPo| AV30 o g, NMEM B DOS P<O0> ey e o
7 sy VEM B_DO<50> gy AL?1 |sB DGBO SB DQsP1| AVEE o g MEM B DQS P<1> e
© ey MEM B DOS51> o g AVP2 s pop1 sB_DGsP2{ AVP8 @ g MEM B DOS P<2> oo
© ey MEM B DOS52> o g A2 s pop2 SB_DQsP3| AMBS o g NMEM B DOS P<3> o
©ogyVEM B DOS53> oy AP21 | sp pos3 SB DQsPal AV22 o g MEM B DOS P<4> oo
o ey MEM B DOS54> o g APl Isp popa SB_DQsPs| AME o g NEM B DOS P<b> e
70 ss@M“A_m SB_DQB5 SBﬁD@PG&ﬁM@ 23 63 70
70 ESM SB_DQB6 SBﬁD@P?ﬂﬁM@ 63 70
70 EZM SB DQB7
70 s:@MﬁLﬁ SB_DQ58
© oy VEM B DO<59> o g ALLS | sp posg
70 s:@w SB_DQs0
70 s:@_l\/ﬂ/l_ﬁ_mb_‘_.’*_"m SB_DQ@61
70 s:@Mﬁﬂ SB_DQ62
70 s:«@w SB_DQ63
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HSW ULT current estimates from Haswel|l Modbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estinmates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm OM T TABLE
LOE00 PPVCC SO_CPU_ 4 1 42 52 62 e
L59 c36
N e v HASVELLULT v 32A Max
—— +
2 10 _PPVMEM O _SO_CPU ne B TL vod_ &4
1.4A Max (DDR3: 1.5-1.35V) { A6 |\ppg SM12 o 19 vod S48
1. 1A Max (LPDDR3: 1.2V) AJ31 | yppo HSW ULT POWER ved 652
AI33 | \oog vod C56
AI37 | vopo vod_E23
ANB3 | \pog ved E25
D APA3 | oo vod_E27
ARAB | \ppo vod_E29
AY35 VDDQ vea E31
AY40 VDDQ vea E33
AY44_| yppo vod_E35
AY50 VDDQ ved E37
vod E39
e F59 Vool vcd E41
N E43
e RSVD v
NC AC58 RSVD vcd E45
o1 42 30 27 17 3045110 o _PP1VO5_S0O NECSE | Eis
e o o o CPU_VCCSENSE P 53 | voc_sense Vs
TP _PPVCCI O SO_CPU e
1 1 .
ROSO7% Il?:g)OSOZ Max | oad: 300mA NECK W DTH= 2 mm NG ABZS RSVD ved E53
L Pow PO 20 CPU o2 fveaio ar veq 22
2, rog10 .M Max | oad: 300mA VINTREGK W DPH=0: 2 mm -— \F/g\C/:IDO\JlJT x: =
u CPU VI DALERT L L 43, NOTE: Aliases not used on CPU supply outputs NOLT= ROVD ved F28
1 TR ”\/5\0//\/ to avoid any extraneous connecti ons. NGPESS | RsvD ved Faz
1/ 20W X— F36
RO811 ¥ CPU_VI DALERT R L - 624 Vi DALERT* Voo
¢ @mCPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R o3| i DscLk s
1 Zow CPU_VI DSOUT_R * 165 | i st vog 44
o361 R0812 R0802. 2: PLACE_NEAR=U0500. L63: 2. 54nm vummCPU VOCST PWRGD g B59 fycosT_pured e
CPU VI DSOUT L 0, R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm 2 v @m—CPU VR EN o— 20 | VR EN vod 756
7 D A% R0800. 2: PLACE_NEAR=R0810. 1: 2. 54nm avgmCPU VR READY 5 59 |\R READY v ==
C 1[;2%1‘” D63 | vss vog &5
eomyCPU PWR DEBUG | g ™97 puR pEBUGH voq &7
P62 ] vss vod_ @29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
TP_CPU RSVD P61 P61 | rsvD TP vod_S33
TP_CPU RSVD N59 N59 | rsvD TP vod_S35
TP_CPU RSVD N61 N61 | rsvp TP vod 87
NCxe—22 | RsVD vod G39
= NOEXO | RsvD veg G4
ADG9 | RevD vod 43
NCX——
NCEASY | RsvD vod &5
NCEEEO | RsvD veg &7
AC59 | revD vod 49
NO 6 | &1
RSVD Yoo
NCX 65 | revp vod G638
CRI TI CAL NCX—7= &5
OM T_TABLE PP1V0O5_S0 NC Feve i 57
— 51 42 38 27 17 16 15 11 8 6 v
o2 0 1 _PP1VO5_SOSW PCH_HSI O K [vaasio |, JOS00 " voosuss| AL PP3V3_SUS 5 11 14 16 45 57 58 50 52 o8 TEEEE 222m Max AC22 | yioost vod H23
1838mA Max E vocHsi 0 25612 0. 3nmA Max[ 1] _PPVRTC GBH e AE22 | oot vod 923
M | vecHsi o - VeoRrTd AGLO AE23 | yoesT vog K23
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AR3 | yss vss| Av22
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AR4 | yss vss| B48
AU26 | yss vss|_B52
AU28 VssS vss| _B56
AU30 Vss vss| _B60
A3 | yss vss| €11
ABL | yss vss| C14
A3 | yss vss| €18
AUBS | yss vss| 20
AT | yss vss| 25
A9 | yss vss| €27
AVIA4 | yss ved 38
AVI6 | vss ves| 39
AV20 | yss vss| 57
AV24 | 55 vss| P12
AV28 | \ss vss| D&
AV33 | yss vss| D18
AV34 | yss vss| B2
AV36 | yss vss| D21
AV39 VsS vss| D23
AVAL | yss ved D25
AV43 | yss vss| D26
AV46 | 55 vss| D27
AVA9 | yss vss| D29
AV51 | yss vss| D30
AVSS | vss vss| P31

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2

SYM 16 OF 19
033 | yss vss| HL7
D34 |vss vss| H57
D35 | yss vss| 310
D87 |yss vss| J22
D38 | yss vss| J59
D39 VsS vss| 163
D41 |yss vss| KL
D42 | yss ves) Ki2
D43 |5 ves| L13
D45 |yss vss| L15
D46 | yss ves) L7
D47 | vss ves| L18
D49 | yss vss| L20
D5 |yss vss| L58
D50 | yss ves| L1
D51 | yss vesl L7
D53 |yss vss| M2
D54 | vss vss| NIO
D55 |vss vss| N8
D57 | vss vss| P59
D59 VsS vss| P63
D62 | yss vss| RLO
D8 |vss vss| Re2
Ell |yvss vss| R8
E17 |vss vss| T1
F20 VsS vss|_T58
F26 |vss vss| W20
F30 |yss vss| Y22
F34 |yss vss| W1
F38 |vss vss| W
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(PCH 3. 3V DSW PWR)
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NO_STUFF
C12100 .

1Lé/
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59 56 45 44 43 42 41 40

BYPASS=U0500. K14: 6. 35mm

51 42 38 27 17 16 15 1
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PCH VCCACLKPLL FI LTER/ BYPASS
(PCH 1. 05V ACLK PLL PWR)
PP1VO5_S0 PCH VCCACLKPLL

107 31mA Max

R1270
129, 2 pp1V PCH_V KPLL_ R 1 2
18w i : 0608
0¥ AGE=T 05V C1270
40 47U
29
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B

CRI TI CAL
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m

D805 sl

VCLTAGE—I. o5v
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=

%
2 B8

L
2. 2UH 240NA- 0. 2210HM

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)
PP1VO5_S0 F’CH VCC | CC

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)
PP1V05_S0

C1264l
T

0
BYPASS=U0500. AGL6: 6. 35mm

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

PP1V05_SO
Cl2661| Cl2671
1UE LUE —
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8 12

s w7 s PPIVS SOSWAUDI O HDA 129 PP1V05 SO PCH VCC | CC R 1 2 87 P2mA Ve
C12101 R Slg’w = . 0603 VAL TAGEST, 05V
TUE Fo5F ACEST 05V C1275 | Cl276+* 1C1277
0% 47UF - TTa7uF L -
EE \/)2 29%—— 20%—— - 18%
402 MX5R 2 CERM X5R 2 2 xsg&
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LA 2 it L TRICE NI
ECF ori T cAL
B NO STUFF PCH OPl VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
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1 Y1 L2 . 7 57mA Max
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C128O C1281 1C1282
47UF |- iq
20% —— —— 1Q%
CERM XBR 2 CERME XBR 2 2 gg
0805- 1 0805-1 402
BYPASS=U0500. w2 -
BB 2 N2 T s
cE|1T2| %L PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL PWR)
o2 55 1 s _PP1VO5_SOSW PCH HSI O 2. 2UH 240MA- 0. 2210HM PP1VO5 SOSW PCH VOCSATASPLL , .,
83mA Max 1 2 167 42mA Max
0603 e AGEST, 05V
C1290 C1291 1 1C1292
AT = i%’f
CERME XBR 2 CERVE XBR 2 2 gg
0805-1 0805-1 4
BYPASS=U0500. B11: 12. 7, -
B B0 B 1% T
A CEI]_TZIQSL PCH VCCUSB3PLL FI LTER/ BYPASS SYNC MASTER=J41 M_B SYNC DATE=02/ 07/ 2013
(PCH 1. 05V USB3 PLL PWR) e -
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61 62 17 13 s _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* ']R1303 R1302* 'R1301 =
20K 20K 330K 1M . PCH CLK32K_RTCX1 A [rroa g0
1 23W §§éaow 123 %%W v - NC RTC CLK32K RTCX2 o AYS | Rroxe 255
25"1:2 2201 25"1:2 2201 SYII\BII 5-5?’19 PCle Port assignnents: SATA Port assignnents:
PCH | NTRUDER L 25 | NTRUDER SATA_RNO/ PERN6_L3[ 35 o, PCIE SSD D2R N<3> a0 o o7
PCH_I NTVRMVEN A7 | NTvRvEN SATA_RPO! PERPE_L3) T PCE_SSD 2R _P<3> "7 SsD Lane 3 Pri HDDY SSD
PCH_SRTCRST L AVE . E SATA_TNO/ PETNG_L3| BL5 PCLE_SSD R2D C N<3> 50 67 ane rimary
- SRTCRST SATA_TPO/ PETPG_L3| ALS g PCIE SSD R2D C P<3> om0 or
D RTC RESET_L "V RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 64 67
e
C13p0: |t (1:%903 weonqm HDA BIT Ak R1310 33 1 2« HDABIT CLK R AVE | A BOLK/ | 250_SCLK SATARPLI PERPE L2 0 _qm—PALE _SSD PR P<2> e oo o D Lane 2 d:
4 ¥ 18y Uact RBNLosod Rhs: 1. 27m SATA_TNL/ PETNG_L2| AL7 PCl E_SSD R2D_C N<2> w0 o SSD Lane Reserved: ODD
RIS e qm HOASYNC  R1311 33 1\, 2 o HDA SYNC R AL | Lo S50 SER saTA TP1/ PETPG L2 17 g PGIE SSD R2D G P<2> ..,
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o0 65 o gmHDA RST L R1312 33 W\/\%vﬁ%é'ﬁfﬁvﬁ—‘ﬁ HDA_RST*/ | 25_MOLK SATA_RN2/ PERNG_L1| 16 o PCIE SSD DPR N<l> e o
= ACE. =U0500" AUS: 1. 27mm o SATARP2/ PERPS_L1 He PCl E D_D2R _P<1> 30 64 67
AY10
50 65 51 [T @AHS‘? g% i - HDA_SDI 0/ 1 2S0_RXD 5|  satA ThepETNe La| BLA PCl E D R2D C N<1> oo SSD Lane 1 Unused
oo NC HDA SDINIL g AUIZ I4pa sDi/I 23172’3)3 T| sataTPPETPe L1| 5 g PCOE SSD R2D C P<1> romyso o
<
17 AUL11
o o2 o gy HDA_SDOU RIS1S 38 1nm\2opln SDOULR HOA 0% AR % SATA Rl PERNG L0 F5 PCIE_SSD D2R N<O> e
- NEAR= . +1.27mm ES
TP PCH 1 251 TXD AWO | 1oa pook BN/ 1 251 TXD SATA RP3/PERP6_LO| 52 o, PO E SSD D2R P<0> o s o7 oL g OO SSD —
TP PCH 1251 SFRM o, AVIO |ypa pOCK RST*/12S1_SFRM|  SATA TN3/ PETN6_LO| L7 PCl E_SSD R2D C N<O> w0 o SSD Lane 0 Secondary SS
saTA TP/ PETP6 Lo| DL/ PCIE SSD_R2D C P<0> gm0
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALGP/ GPI 85| YL XDP. D PCl E2_SEL_L 16
o7 01 16 o [y XDP_CPUPCH TRST L - | PCH_TRST SATA2GP/ Gl oa6|_V6 XDP_SSD_PCl E1_SEL_L 16
o0 o4 10 rEy-—XDP_PCH_TCK o "E82 | PcH TCK (1 PD) (FAIp3CPI P @7| ATt e XDP SSD PCIEO_SEL L ~mse
AD61
o0 64 20 rry——XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 ,_PP1V05_SOSW PCH VOCSATA3PLL , .,
o0 o4 10 qomp—XDP_PCH TDO 251 | poH_TDO o .
60 61 16 rEy-—XDP_PCH TMS 22 | PoH s (1PY) S rRevD 111 o o 3Rlo3:‘l?<0
[ )
C NCAEL | RevD rovD| K10 o o %/"zow
A4 249 .
NCx 2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
rcove|_C12 P ATA
1s. P TA AEB3 | 37AGK SATA_ CH_S, RCOVP
NCx2V2 | RsvD SATALED |58 P ATALED_L 12
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 3 | cLkoUT_PCl E_NO %] XTAL24_| N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP - A2 | cLkouT_PCI E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD
1» _ENETSD CLKREQ L &2 | PCEQLKRQ*/ GPIOI8 G
o 5 PCI E_CLKI00M CANERA N 81 | quar poea B rove 21\
o qm—PCL E_ CLKIOOM CAVERA P~ o, M1 | cikout_PCIE PL 3 revo ML o e %
- CAVERA CLKREQ L ¥5 | b ECLKRQL*/ GPI OL0 ﬁow
2“PLACE_NEAR=U0500. C26: 2. 54mm
B 69 64 29 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
w12 > AP_CLKREQ L "L | POl ECLKR@* / GPI CRO TESTLON. G35 PCH TESTLOW C35 R13 9% 0L 7y —
34 PCH TESTLOW C34 L O 10K 1 2 %
38 TESTLOW -
" NP E-CLKIOOM PP G| or-Fa e TESTLOA A8 PCH_TESTLOW AKB [397 10K 1 VA2 5% TZow W _zor
e A @ — [ OLKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 AN 2 o0
.» _FW CLKREQ L - | PO ECLKR®B*/ GPI C21 5% I720W W 20T
oo PO E CLKIOOMTBT N o A% lcgkaur PoE M ckout_LPc ol ANS g LPC CLK2ZAMSMC R~ mrmyire
B39
o PO E CLKIOOM TBT P o, B39 lakour PaE P4 [?‘p’ﬁ: [ k5 AP15 LPC CLK24M LPCPLUS R oy 17 oo
27 12 TBT KREQ L Y | pal ECLKRQA*/ GPl (22 (
o7 64 30 PCl E_CLK100M SSD_N B37 | cLkoUT_PCIE NS ckour_ITPxoP N B35 g TP | TPXDP CLKIOOMN —
o os o PO E CLKIOOM SSD P~~~ o A37 faKouT_POE_PS cLkoUT_ITPXDP_PL A5 g TP | TPXDP CLKIOOMP
20 12 ry—SSD_CLKREQ L - 2| PCI ECLKRQE*/ GPI C23
A SYNC VASTER=J41 M_B SYNC DATE=02/ 06/ 2013
T -
PP3V3 SO I PCH Audi o/ JTAG SATA/ CLK
§415%3 %2 17 1927 39 30 38 30
S04, 1501800 970080 8, o2y AN eme s
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 2% 720W W 20T CAVERA CLKREQ L 2n NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1 /\/\/\/2 ° AP_CLKREQ L 12 20 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
- 2 3 100K 1 2 5% 17 20W NF 20T FW O—KREO I_ PROPRI ETARY PROPERTY OF APPLE | NC.
ST NV~ NE 12 THE POSESSOR AGREES TO THE FOLLOW NG
R1344 100K 1,\/\/\/2 5% 17 2Z0W 20T TBT CLKREO L 12 27 | TO MAI NTAIN THI S DOCUVENT | 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 Egm OR PUBLI s; :$ IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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59 56 45 44 43 42

as 30 27 18 17 15 93 12 1§ ' _PP3V3_S0
16 39 38

a7 18 13 (OO} PM SLP_SO_L

CRI TI CAL
OM T_TABLE

R1400 kept for debug purposes.

- D PCH_SUSACK_L -t
. NO STUFF 1716 PM PCH SYS PWROK AR
SLP_SO# |sol ation R140(81 B m@ pM'—"_Pm PVIROK ~
17280 v 15 > PM_PCH_PWROK > 55
) 0201, w10 15 o PLT_RESET_L -
_A|iC14u%O comm PMRSMRST L o Aw
f ggglmm » o PCH_SUSWARN L -V
ORI TI CAL o 16 15 [y PM_PVWRBTN_ L > L7
74LVC1Q08 2’ %+ > SMC_ADAPTER EN .18
461420—1 - = o PM_BATLOW L Y
NG PCH_PM SLP_SO_L -t
3l s TP_P LP_W AN L AVB

NC

SLP_SO0# can be driven high outside of SO

U0500
HASVELL- ULT
2GR

SYM 8 OF 19

SYSTEM POVER MANAGEMENT

812 17 62 64

SUSACK* (I PU) DSWRVEN AW o, PCH DSVWRVEN

SYS_RESET* DPVWROK| AVE & PM DSW PWRGD

SYS_PVWROK (1PD-Deepsx) WKErRNS o POIE WAKE L oo s R1451
PCH_PWRCK CLKRUN/ GPI 082 V0 gy PM CLKRUN L~ yi3 0740 100K
APVIROK SUs_STAT*/ GPI 061 A% g LPC PWRDWN L roomy o7 ao s w "
PLTRST* suscLiv aPl 62| AE6 g, PM CLK32K_SUSCLK R g, 3 o0 :
RSMRST* SLP_ss*/GPI B3| AP g PM SLP S5 L oo 19 o7 5 =
SUSWARN¥ / SUSPWRDNACK/ GPI 080 SLp sarN6 gy PMSLP S4 L OO 15 1 29 3 37 59

PWRBTN (1 PU) sp_s3* A4 g PMSLP S3 L OO 2 17 10 37 5

ACPRESENTY Pl Q81 SLPAAS g TP PMSLP A L

BATLOW / GPI O72 SLP_sus* A4 g PM SLP SUS L [oOT 13 42 50

SLP_s0* SLPLANAT g TP PCH SLP LANL

SLP_W.AN*/ GPlI (29

3 CRI Tl CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
C HASWELL- ULT
+
SYM 9 -CF 19
s o EDP_BKLT PWM 28 | EDP_BRLCTL 9 ooPe CTRLCLK| B9 g, DP TBTSNKO _DDC CLK  omy 16 20
< L“—M_%—@l 2
s 13 EDP_BKLT_EN A9 | EDP_BKLEN % (P%PDBPﬂﬁLS%;A DE BTSN DATA o
= %=——— D9 DP_TBTSNK1_DDC CLK
o EDP_PANEL_PVR % | Epp_ vDDEN % DOPC_CTRLELK *
s = o 2 D11
(PRECETRGAA ¢—s_ DP_TBTSNK1 DDC DATA a0
2725 1 TBT _EN CIO PWR L U | p RQA*/ GPI O77 z
P4 " 4
a7 13 iul\/g :?gNg:Engag L =T - z: g ;g: g: % DDPB_AUXN c: DP_TBTSNKO_AUXCH C N 25 67
64 13 Bl
MO ADICINIL o Wlerpieime |0 OPCAN T _que DR TBISNKL AUXCH CN G o
DOPE_AUXPL B5 gy DP TBTSNKO AUXCH C P (i
" PCl PMVE L A4 pnes (1 Py 5 DOPC_AUXP{ A6 g DP_TBTSNKL_AUXCH C P sz er
64 13 @O]D—‘_ WRENL = o Yleioss
2 1 gmDP_AUXCH | SOL_L - llcPios2 oore HPDL B o, DP TBTSNKO HPD ~~~~~ myas
L3
o 13 g} is__—.._grpmnm = g: gi DOPC_HPD| A8 DP_TBTSNK1_HPD 102
o0 15 qy—AUD_| PHS SW TCH_EN - lorioss EDP_HPD| 0 o, DP I NT _HPD am
PP3V3_S5 01115 10 37 1838 88 3 42 57
PP3V3_SO0
R1405 1K 2 PM PWRBTN L 1310 37
/\/\/\/ 5% 1/20W M- 201
R1410 10K LAAAZ PM BATLOW L 1597
5% 1/20W M- 201
R1452 10K LAAN 2 PClE WAKE_L 1220 21 6
5% 1/20W M 201
R14 10K PM CLKRUN L 12 97 46 66
R1455 AN 25—z - CLKRU 2o
R1460 100K . 2 PM SLP_S5_L 1397 59
R1461 100K 1m2 S% 1720w W 201 pN gL PS4 L 13 18 20 36 37 50
R 2 100K 1 o 0% 120W M 201 PN S p S3 L 1317 18 37 50
R1463 100K 1m2 5% 1720w W 201 PN SLP SO L 1310 a7
R1464 100K LAANZ 2; 1: gx ﬁ gi PM SLP_SUS L 13 42 50
R1430 100K ’ EDP_BKLT EN -
I RI 2[3301 100K i sz 5% 1720w WM 201 Fpp pPANEL_PWR ,: ZD
A _ zzo 100K /\/\/\/ 5% 1/20W M 201
R1 1 2 TBT_EN ClO PVWR L 1228 27
R1441 10K LAAN2 >% I720W M 201 SMC RUNTIME SCI L 13w
R1442 100K 1 2 9% TT20W W 20T AyD | P PERI PHERAL _DET 10 e
RIZZ43 100K 1 A5 5% TTZ0W W 20T AUD | 2C I NT L -
— /\/v\/ 5% 17 20W M- 20T e
R1445 100K LAAA 2 oDD PWR EN L 1266
RIA46 100K 1, \A72 >0 1720w M 20T Hp AUXCH | SOL_L 122
R 7 T00K 1\ \/n72 2 TTZ0W V20T ENET LOW PWR 16
R1448 100K LAANZ 5% 1720W M 201 AyD PWR EN 1359 61 65
RI449 100K 1\\A2 : ﬁm ; jﬁi AUD_| PHS_SW TCH EN 15 e

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

TTTLE

PCH PM PCl / GEX

d} Appl e I nc.
®

'<SCH_NUM>

"<E4LABEL >

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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

14 OF 121

2

WWW . AliSaler.

om




CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
o 25 PCl E_TBT_D2R_N<0> F10 [ perns_Lo U500 ™ use2no| ANB USB_EXTA N 25 o0
o POE TBT D2R P<0> " B0 lperps 10 MASEREET | spopo A @ 0 USB EXTA P i Bxt A (LS/FS/HS)
Thunder bolt | ane 0O o PCl E TBT R2D C N<O> C23 | peTns_ L0 SYM 11 OF 19 Uspana | AR B EXTB N
w2 oy PCLE TBT R2D C P<0> o @2 |petps_Lo pp— USE EXTB P o 0o Ext B (LS/ FS/HS)
! 0B EXTIB P~ ey
60 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 -
- ey USB BT P ey
D Thunderbolt |ane 1 . PCIE TBT R2D C N<l1> B23 | perng L1
60 25 @w PETPS_L1 usB2nz| ARLO NC USB | RN o
use2p3| AT10 o o NC USB | RP o o IR
o 25 PCl E TBT_D2R N<2> H10 | perns L2
oo PO E TBT D2R P<2> 5 G0 |peres_L2 usB2n4| AMLS USB_TPAD_N a6 64 o8 Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> 821 | perns L2 use2Pa| AL1S o g USB TPAD P m—ysoerco
Cc21 -
o o PCl E TBT R2D C P<2> * PETP5_L2 uss2ns | AML3 TP_USB 5N Unused
o0 25 PCl E_TBT_D2R N<3> E6 | perns L3 usB2ps| ANIS o g TP USB 5P u
69 25 PCl E TBT _D2R P<3> F6 | pErps L3
=5 1Bl _DeR =92 o | AP11 CANEI .
Thunderbolt | ane 3 B22 USB2NG ANLL NG LSE BAN ° Reserved: Canera
69 25 PCl E TBT _R2D C N<3> PETNS_L3 USB2P6 NC USB_CANMERAP 64
o2 @m-PCLE TBT R2D C P<3> o, A21 |peTps L3
Use2N7 | ARL3 NC USB_SDN o .
69 64 29 PCl E AP_D2R N Gl | pepag USES)FW AP13 NC USB_SDP o Reserved: SD (HS)
o o1 oy PCOLE_AP_D2R P DTN Pt wl, L(T
Ai r Por t - PCIE AP R2D C N 29 | perns o g USB3 Port Assignnents:
woqm PCEAPRRDCP o B30 peres uss3rno| 20 o,  USB3 EXTA D2R N s e
usB3RrpPo|_H20 B3_EXTA _D2R P 35 68
64 PCl E_FW D2RN F13
NP e v ot g useaTNO| C33 B3_EXTA_R2D_C_N o o o Ext A (S9)
Reserved: FireWre useaTPo| B34 USB3_EXTA R2D C P % 8
: « NC PCI E_ FW R2D CN 829 | pera S22 AR Rel . Lo
« NC PCIE FWR2D CP - A29 | pETP4 use3rnz | E18 USB3_EXTB_D2R N 61 65 68
usssre1| F18 o USB3 EXTB D2R P myer os oo
G17
68 65 34 @Eg gg gg :;l = PERN1/ USB3RN2 UssaTNL| B33 USB3 EXTB R2D C N o u Ext B (SS)
C SD Card Reader oo s o [E——omo S e T PERP1/ USB3RP2 useaTPi[A33 g USB3 EXTB R2D C P i o1 o a0
(& Ethernet if conbo) 68 65 34 USB3_SD R2D C N C30 | pETNL/ USB3TN2
wosan @ USB3 SD RRDC P o 1 |peTP1/USBITR2
AJ10 s PCH USB RBI AS
- pal E D2R N F15 USBRBI AS* s
: pg E gﬁﬁ@ D2R P Gis EESSZ 32;2::; useRrel as| AL | PLACE_NEAR=U0500. AJ10: 2. 54nm
o0 32 'R1570
Canera o » oy PCLE_CAVERA R2D C N B31 | pere; UseaTRG Rovo( ANG, 22.6
o0 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS RevD[ AMLO o %‘éow
2201
NCxELS | RsvD 000+ / aPl o0 AL3 XDP_USB_EXTA CC L 14 16 35
NGy EL3 | RsvD oc1+/ el oa1| ATL XDP_USB_EXTB_OC L 14 16 61 65
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB_EXTC OC L (T 24 16 =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 16
R1500*
3. 01K
1%
1/2%
. 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
B GLe
— SYM 7 OF 19
o o1 16 57¢gry— LPC_AD<0> R gég 33 1 2 LPC AD R<0> AuL4 | (AESY SMBALERT*/ GPI 011 AN2 P ALERT L .
LPC AD<1> )1 33 1 2 >7 LPC AD R<1> AWL2 || Ap1
60 o4 a0 37 gy LPC AD<2> R1542 33 AN LPC AD R<2> AY1Z | [ amp 0 SMBCLK 225 Sveus ECH DA_IK_A . -
B 0 64 15 57> LPC_AD<3> R1543 33 1 5 5% 1720W LPC AD R<3> AW | aps T SVBDATA| = CBD 16 19 25 40 56 69
wose v onLPC FRAVE L RISA4 33 anan2 o o LPCFRAVE RL o MIZqieraer |y SMOALERT/GPIOGO| A2 g WOL EN i
[ SM_OCLK|_ANL SM._PCH 0_CLK 40 69
69 46 @M SPI % @ SMUDATAMA—_“M@ 40 69
SsPl CsO R L N P SMLLALERT# pul | -up not provided on this
o0 @S R ———gm———( SP_GS]), SMLIALERT*/ PCHHOT*/ GPI O73| A g PCH SMLIALERT L gy page, may be wire-ORed into other signals.
TP_SPI _CS1 L ¢ Yaq SP|1% SML1CLK Gl O7s| AUB SMBUS SMC_1_S0_SCl 2 50 45 s 0s o5 70 Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L 2 s %= SML1DATA/ GPI 074 A8 gy, SVBUS SMC 1 SO_SDApR, s 37 40 45 44 54 50 75
o
A2 &
69 “5@%“_ %FI—’IPLV‘F%ID)
wao@ySPL_MSO g M lsn EEN (1PUIPD) CLOKAZ g NCCLINKCK o
ue@ySPL_10<2> = o g YO SPl 165 é (1PU1PD) CL_DATAL A2 o g NC CLINK DATA .
1B SPI _| O<3> — AF1 SPI(‘t'Pﬁ §) CLiRST*OAFA - NC CLINK RESET L
PP3V3_SUS 811 14 18 46 57 58 59 62 64
A PP3V3_SUS 811 14 18 46 57 58 59 62 64
SYNC VASTER=J41 M_B SYNC
R1580 100K LAAAZ XDP_USB_EXTA OC L 1616 3 e
RIE8T 100K 1 ,3\\2 2% 1720W W 20T pp SR EXTB OC L e oo PCH PCI e/ USB/ LPC/ SPI / SMBus
RIS82 100K 1, \A72 % TFZ0W W 20T Xpp USB EXTC OC L 116
R1583 100K o % TZOW W 20T Y5 SR EXTD OC L d} Appl e I nc
J ng4g 1K 1 A2 SPI_| O<2> y S -
K12 i iﬁiﬁa g igi SPL_1 O3> ‘“ NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
100K 1 , 5% TT20W M- 20T \\y EN PROPRI ETARY PROPERTY OF APPLE | NC,
/\/\/\/ ST 20W 20T 14 64 THE POSESSOR AGREES TO THE FOLLOW NG

DATE=02/ 06/ 2013

| 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

1 2r

SCH_NUM>
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS PP1V05_S0
o5 5142 90 27 17 10 31 8 8
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFGO: H o
R1650*
PP3V3_SO %
CRI Tl CAL 1/ 28W
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['R1636 R1635* U05 o .
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
v 2@}@7 20w v 2@}@7 2SEGLg g FaNIcR 82| V2 g TBT GO PLUG EVENT o 2 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 2201 201, XDP PCH GPI O76 1 BNBUSYSIYgi’Ilg760: 19 s ser RGL T4 LPC SERI oo o s Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L, requires pull-up (S0).
D o XDP_M.B_RAMCFQ) AR | o o8 g PoroP_cowp| AW PCH OPI_COWP D
e e ISE—‘_ PLACE_NEAR=U0500. AW 5: 2. 54nm
AF20 - . 2.
5 1010 - TBT_GOPSX_BI DI R AVE_| | AN PHY_PVR_CTRLI GPI O12 VDB NC 'R1655
151618 D I —— e AU RsvD| AB2L (o AR
Py 1 qom—TP_MEM VDD SEL_1V5 L "2 | Pl 015 (1 PD-RSVRST#) 1% 0w
TR TBT G2SX BIDIR requires 100k pull-up to SUS oo gy XOP LPCPLUS GPIO 4 Yicrios GsPlo_Csr/GPlos3l R o PCHGSPIO CSL 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 16 15 rmy—XDP_PCH _GPI O17 - Clcepar GsPlo_CLKiGPloBal L6 o PCH GSPIO LK
s 15 @om—SD_RESET_L PR e ZBISBbgLM sa apl ces| N6 ¢ PCH GSPIO_M SO 15 =
18 16 15 13 o 15 > SMC WAKE SCI L - " [Pl 7 (1 PD Deepsx) PPBLO R MRS 56 L8 gu PCH GSPIO MOSI i
AD7
s 15 ry—TPAD_SPI_I NT_L - GPl 28 GsPI1_cs/aPl 87| R g, TPAD SPI_CS L oo s
AN3
w0 q—PAD USB_LE_EN - o1 e ol akGPioss| S g TPAD SPI OLK oy -
64 59 58 30 15 (T} D_P EN . AGB
SSD_PV\R - GPI 056 BRpL M SO aPI 08 N7 . TPAD_SPI _M SO (T 35 36 68
APL
PCH TBT PCl E RESET L - GPI O67 GSPI_MOSI / GPI 00| K2 TPAD SPI  MOSI 15 36 68 13 15 16 18
o0 15 m—HDD_PWR_EN T e e ¢ D
33 16 15 XDP. N_STATE, L AT5 | api o890 UARTO_RXD/ GPI 001 1 o, AP SOI X WAKE L am s =
215 q@om—SD_PVWR_EN o A4 | opoa UARTO_TxD/ GP1 02 K3 o, HDM TBTMUX FLAG L am s o
. TBT PWR EN D" P UARTO_RTS*/GPI0o3| 12 o, JTAG ISP TDO ~  mssiess
e UARTO_CTs*/GPl o4l Gt g AP RESET L
25 18 10 15 @ XOP_JTAG | SP_TCK - S lerios . -
25 10 10 15 qmXDP_JTAG | SP_TDI - P lerog OO uarmi_RxDIGPico| K4 o PCH UARTLI RXD
- g _
C 2 10 15 @mJTAG TBT TNVB - 3| cPioso &3 UWRTL_TXDGPIOL[ @ o, PCH UART1 TXD C
s 15 qoom—PCH _HSI O PWR EN &— 2| Hsl 0Pl GPI 071 UARTI_RST*/GPI e[ I3 o, PCH UARTI RTS L
% 15 qom—TPAD_SPI_| F_EN - T3 lepras UART1_CTS*/GPIcsl 34 o, PCH UARTI CTS L 4
AH4
010 3¢y XDP_MB RAMCFGB . A% lapions | 200_SDA/ CPI 04| F2 PCH | 2 DA .
AVA
64 46 15%‘— GPI 25 1 200_scL/ aPl os|_F3 PCH | 2C0 SCL -
0 o CAVERA PWR EN PCH g AD Icpiois
o 15 qom—FW PWR EN - A8 | oo 12c1_spA PRI cs| & g PCH | 2C1_SDA s
sy XOP MB RAMCEGL o AW g 12c1_scl/cPior| Pt o, PCH 12C1 SCL 15
Rj_leo%%l vy XOP MB RAMCGFR2 g A% Icpiqo soocakeriosa B2 o TBT POC RESET L ymy Pul | -up on TBT page
125 o1 %0 15 (pmSSD_DEVSLP &2 | DEVSLPO*/ GPI (B3 soowicPioss| P4 g BT PWRRST L~~~ oo —
205, o AP SOILX WAKE SEL g & |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@m Requi res connection to SMC via 1K series R
%0 ¢} SSD RESET_L -2 | DEvsLP1+/ Pl cB8 soiop/crioe7| B4 o ENET MEDIA SENSE s
s EFW P L " N5 " 3 - L IRQ L Van B
sprupBiiiLEESV3 SO | R1641 1k 5 STUF m - ] U .
2
bpava S5 N so—1r7ow PCH TCO TI MER DI SABLE SPHR GRL083 SDI 0 D8/ GPI 069 LCD PSR EN .
o 11 13 1617 10 20 20 04 42 57
PP3V3_S3 12 10 19 25 26 40 41 58 62 04
PP3V3_S0SW SD 34 37 39 65
PP3V3_S3 15 10 19 33 36 40 41 58 o2 o4
PE2VS S3RS0_CAMERA o o se 3027 1017 13 85 98 8 ¢ _PP3V3_S0
B PP3V3_S0 Fafiaf it g s o 59 58 50 BRTBEEHENS B
PP3V3_TBTLC D1 RA
17 2026 27 02 00 s PCH GSPIO_CS L R1660 100K 1 2
TBTLC for CR SO for RR » PCH GSPIO_CLK RI661 100K 1.V.V\V, 5% Trzow W 2ot
R1610 100K 1 2 XDP_PCH_GPI O76 15 16 .« _PCH _GSPI 0_M SO RI662 100K 1 2 °%
W\/ 5% 17 20W NF 20T PC"' %Pl 0 l\/CGl R 333 100K 1/\/\/\/2 5% 17 20W NF 20T
R1614 100K LAAA 2 XDP_LPCPLUS_GPI O 15 16 46 64 ’5 — 5% 17 20W MF 20T
R1I615 100K 1 2 O% TTZ0W ™M 20T\ b pCH GPI OL7 1516 515 _TPAD SPI_CS L R1664 47K 1 2
/\/\/\/ 5% 17 20W NF 20T o 36 15 TPAD SPI O—K - 335 47K 1/\/\/\/2 5% 17 20W NF 20T
SD_ ON_M.B ) o a5 o il
D1 & — TPAD_SPI _M SO RI666 47K 1 2 O%
R1616 100K 1 > SD RESET L o R1616 should al so be stuffed if o8 36 15 ANN WO
RIGT17 100K 1.VV, o7 Irzom zl—'_ TSV WAKE SG_L e pl at f orm does not use SD card o s 15 _TPAD_SPl _MOSI ;1 VA VNI
R 100K 1 2 >% TPAD_SPI _I NT_L 15 3 2015 _AP_SOI X E_L 100K 1 2
RIGT9 100K 1 a2 7 720w W 20T TPAD USB L E EN o « 1o _HDM TBTMUX_FLAG L 100K 1 NNz % 720w T 20T
1 K 5% 17 Z20W 20T . ~ 5% 17 Z20W 20T
}_2 90 IAANZ 0% 17 20W MF 20T SSD PVR EN 193058 89 64 1s PCH UART1_RXD R1672 100K LANA A2y
R1622 100K 1,,n 2 HDD PWR_EN 15 o . JPCH_UART1_TXD RI673 100K 1\ 2 o0 1720w W 201 -
R1623 100K 1W%%w* 163 s _PCH UART1 RIS L RI6 74 100K 1 \\A72 o 120w W 20T
R1624 100K 1,/An72 % SD_PWR_EN o 5 .= PCH UART1 CTS L RI675 100K 1 \\n/2 o7 T20W W 201
R1 D25 100K 1 2 5% 17 20W NF 20T TBT PV\R EN 15 25 5% 17 20W NF 20T
R1626 100K 1%2 5% TT20W M- 20T %pp JTAG | SP_TCK 15 16 18 25 ® E$ :gg gg‘_A R1676 1885 1 ; S50 17 20W MF 20T
R1627 100K LAANZ o% 1720W M- 201 Xpp JTAG |1 SP_TDI 15 16 18 25 s AN\ 55— 20W—VF—20T
R % 100K 1 \AnT2 Z"" i:;ga ’;""F ;gi JTAG TBT_TMS 1518 25 » PCH 1 2C1_SDA R1678 100K 1 2 T oW 20T
R16 100K 1 \NA'2 % PCH HSI O PWR _EN 15 56 s _PCH 12C1 SCL 100K 1 2 O%
¥ 100K 2 5% 17 20W NF 20T /\N\/ 5% 17 20W NF 20T
j _2§ 1%#% T720W M- 20T LPAD SP1_LE EN e -
R1632 100k NQ S SPI ROM USE_M.B 16 100 =
«__3\:2 T0OK 1 \AA 2 Z ﬁm ;/"FF zgi CAMVERA_PWR_EN_PCH 151
1634 100K i 15 6
A A 2 1/\/\/\/2 5% 17 20W NF 20T W PVR EN s e A
+ R1637 iggﬁ 1 A——S o W » SV/S N 15 50 64 SYNC_VASTER=J4L M.B SYNC_DATE=04/ 02/ 2013
1 2 >% AP_SOI X_WAKE_SEL 15 miz
MW oS > - PCH GPI O M SC/ LPI O
R1640 100K 1,,n 2 FW PMVE L 15 68
R1652 10K 1 p R oe SERi RO
R1670 100K NN 5% 1770w W 20T o sras e C} Appl e I nc. —
) L Bcme
Ao oW ot JTAG | SP_TDO s S <E4LABEL>
R1691 100K LAAA2 BT_PWRRST_L 15 0 NOTI CE OF PROPRI ETARY PROPERTY:
e 5% 1720W M- 201
R1693 100K 1 2 ENET_MEDI A _SENSE 15 FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
R D:4 100K 1/\/\/\/2 5% 1720W WMF 20T LCD I Ro L THE POSESSOR AGREES TO THE FOLLOW NG
[605 100K NNN~—59%— T 20W—F——20T 15 o4 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 121
R16Y 1,\/\/\/2 LCD PSR _EN 15 64 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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 o 42 30 20 130 35 1g o PP1VO5_SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o6 XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RI810 51 ipp2 o o
. XDP BPM L<3> TP‘PGTP1803 J1800 support chi pset debug. — S XDP °
XDP_BPM L<4> 1. F® 1R1830 DFAORG ORE- 0 4V o7 ea e e M%ﬂw@lﬁcs&%u—%m_z/\/\/\/l 5% 17 20W MF 20T
67 6 @—JC@ = =l B B To
TP- PsTP1804 150 62 M\ 61 . . J_
o o T XDP_BPM L<5> 1, TP1805 gg’lsw 1\ TDI and TMS are termninated in CPU. =
TP- P6 P
o7 o D XDP_BPM L<6> Tl®p.psTP1806 2402 2| 00 1
o o - XDP_BPM L<7> 15, 1807 o7 o0 oy XDP_CPU PREQ L OBSEN_AQ —— 10 02 o= OBSEN_C0 CPU CFG<17> ame
D TP-P6 o7 o0 o rmy—XDP_CPU PRDY_L OBSEN A1l —>— 900 ot OBSEN_C1 CPU_CFG<16> ame
B 90 oL B
o o ry—CPU_CFG<0> OBSDATA_AQ —t—90 012 gup OBSDATA_CO0 CPU_CFG<8> ame o
o o oy CPU_CFG<1> OBSDATA_A1 =10 01l OBSDATA_C1 CPU_CFG<9> M o
14 13
o o oy CPU_CFG<2> OBSDATA_A2 Gt 1° g g 15 g OBSDATA_C2 CPU_CFG<10> ame o
o7 o1 o ry—CPU_CFEG<3> OBSDATA_A3 00 01 g OBSDATA_C3 CPU CFG<11> ame &
20| 19
o o > XDP_BPM L<0> CBSEN B0 — 20 ol? o CBSEN DO CPU_CFG<19> am-
o s rm>—XDP_BPM L<1> OBSFN B1 210 012 g OBSFN D1 CPU_CFG<18> ame
26| 25
o o oy CPU_CFGe4> OBSDATA_B0O 28 g g 27 i OBSDATA_DO CPU _CFG<12> ames o
o o y—CPY_CFG<5> OBSDATA_B1 ——00 0127 g OBSDATA_D1 CPU_CFG<13> ame «
T 32 31
0 O
XDP o o > CPU_CFG<6> OBSDATA_B2 =10 0122 OBSDATA_D2 CPU_CFG<14> ame e
v ommCPU VOCST PWRGD _ R1800 1K iznp2 o o v o qp—CPU CRG<7> CBSDATA_B3 =20 0 e CBSDATA_[33 CRY ChGElb > am:
= | = . D20 mm Yo
XDP o XDP_CPU_VCCST_PWRGD PWRGD HOOKO -2 g g 39 o= L TPCL K/ HOOK4 NC
a7 12 PM_PWRBTN L R1802 0 2 XDP_CPU PWRBTN L HOOK1 POl D Y L TPCL K#/ HOOKS NC
—NEARSUBUO0D. J3: 2. 54 ST 20w 0201 VCC_0BS_AB Y. D FE R VCC_0BS_CD XDP
XDP » @m—CPU_PVR_DEBUG ~ HOOK2 005 o RESET#/ HOOK6 o XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
. PM PCH SYS PWROK  R1804 0 1 2 s XDP_SYS PWROK HOOK3 o8 47 DBR#/ HOOK7 XDP_DBRESET_L 17 67 W = “RGT: 2. 54
fes NN\ 59T ToW W TF 207 = O O . - | 500 54mm
59 5 o442 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
00 56 10 25 10 11gry—SVBUS PCH DATA SDA —— 20015 o DO XDP_PCH TDO a2 o o o0
60 56 40 25 19 14 [T SMBUS_PCH CLK SCL - 54 5 o423 - TRSTn XDP_TRST L
o0 64 16 12 @O XDP_PCH TCK TCK1 900125 - Dl XDP_PCH TDI [OOT 12 16 64 60
C o7 61 10 6 g XDP_CPU_TCK . TCKO 00l TV XDP_PCH TN T 2 15 o4 o0
XDP 5 XDP_PRESENT#
o 1= om_PCH_JTAGX R1835 o0 1Vw2~§J XDP XDP XDP °° XDP_ XDP R
Pact RERR=0YB00 28 8mm C1804 1 |1Rr1831 C1800: 1C1801 1C1806
64 N\ 63 840
0. 1uF — TR 0. 1UF L L F L 6" 1UF 91 o
510% —— 5% s SZ) \_/ 0:{31\//, -_ 00” DWNSL GSOTV!(S-GZ ]
ity Tie onigid | 51850847 | [ 2 it o I
2
o N
= 1 = WMMWE”T_, = X0E_CPU_TDO e e e
XDP_CPU PRESENT L 3 CRI TI CAL
DhmBL%\§K4(7) -
Y Y
SOT- 563 §§
o[ BT o XDP g&! !Pg% TRST_L 612 16 64 67
| = mm o - VAKE BASE=
o_— XDP. P TRST L 612 16 64 67
RITICAL [ = XDP_CPUPCH TRST L o s 12 16 es 7
I 842
PCl_I XDP SI gnal S DN,\BL%SOT\/KS_GZ O"’
These signals do not connect to XDP connector in this architecture, only accessible _I_ 3
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o n
what restrictions exist on PCH GPl s when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 55728 o e 5 XDP_CPU TDI oD © o ¢
: _ : 61 59 55 56 52 51 46 a5 32 17 _PPBV_S0 CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s mm s, PPIVE S5 OP
B 10 15CBS XDP_M.B RAMCFQO .JI%)GTP].S?O DNBBL%\?K‘-‘% h
35 16 14 XDP_USB_EXTA OC L — XDP_USB EXTA OC L 14 16 35 SoT- 563 ©
< NARE BASE= < 1
s s 10 10 oy XDP_USB_EXTB_ CC L e XDP_USB_EXTB_OC L J— Cl8451 4 Rigas 3
U - TR e ) %’:: Ulv8:215 3750w PLACE_NEAREJTB00. 57° anm_D-EiT_,w XDP_CPU_TMS {OOD © o4 o7
1 @y XDP_USB EXTC OC L o» TP1873 XsR_gé > ,ieas i = 57 =
XDP_USB_EXTD_OC L P-Fo o SaTE9L : PP1V05_SUS
D> ﬁsTP1874 5 37 17 [T ALL_SYS PWRGD 2|a l@ Y| 4 XDP_JTAG CPU | SOL_L o2 57
16 1 XDP_SDCONN_STATE CHANGE L — SDCON CHA 5 1
3310 s@ﬁmﬁ = XDP, N_STATE NGEm}- 25 26 NCx—LINe NCLS ¢ NC NO STUFE
10 15gry—XDP_M.B_RAMCEGL ‘cm TP1876 i 1612 P TA - 1899 1K -
E
- XDEM.B_RANCEGZ TR, TP1877 XDP_PCH _TDO R1890 51 - e
w0 1oy XDP_M.B_RAMCEGS ‘a» TP1878 o0 o0 10 12 A NEAREU0500. RES T 28— V50— 20w—WF—20T
TP- P6 - XDP
= 51
25 10 10 15 ry—XDP_JTAG | SP_TCK ARE—BASE=TROE—= XDP_JTAG | SP_TCK oo 15 10 19 25 = o9 o4 10 32 %@E%lc'os—gm%mm_z/\/\/\/l 5% 17 20W MF 20T
2 ooy XDP_SSD_PCI E3_SEL_L RI88T 1K aiapp2 o YOP PCH TNE R1892 51 ,oP
1K _ ) 69 64 16 12 e _ i .
1 o XDP_SSD PCIE2_SEL_L R1882 LAAA2—sorrrow——or—¢ NOTE: Must not short XDP pins toget her! NO STUEF
w2 o XDP_SSD PCIE1_SEL L R1883 1K 1,2 o0 1 16 12 _XDP_PCH TCK R1896 51 » 1
R1884 1K j R 5% 17 20W M- 20T SSD PC‘ £ SEL L - | = . N mm 5% 17 20W NF 20T
2 (oo XDP_SSD PCIEO_SEL_L AN/ S g o . o TRST 7 51N? STUFlF
o1 15 16 15y XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O D 15 16 46 o0 ooz e %&r&t%lo?-%m—mm—/whmw—m—m—
15 <o} XDP_PCH GPI O17 1;%61-'31886 =
A = a—XDP_PCH G O76 ‘an TP1887
25 18 16 1 XDP_JTAG | SP_TDI — XDP_JTAG | SP_TDI 15 16 18 2
5 10 10 15 [T ARE BASESTRUE ——— JTAG | S oD 15 20 10 2 SYNC VASTER=JA4L M.B SYNC_DATE=02/ 06/ 2013
i
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PCH |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. B N e e
SDCONN_STATE_CHANGE_ L is aliased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc. SCH_NUM>
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug. <)
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. \OT| CE OF PRCPRI ETARY PRCPERTY:
. HEHEFATHRLOAALER L Ul © e
SSD_PClI Ex_SEL_L straps are connected via 1K to compn net. THE POSESSOR AGREES TO THE FOLLOW NG
] NT/
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. |: Imwﬁlo RSPSO;’E ?o’g:". ITN O DENCE 18 OF 121
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System RTC Power Source & 32kHz / 25MHz Cl 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 \/I T Enab| e Leve| - Sh| f ter
50 49 46 40 30 37 30 33 39 iy —LP3 V42 G3H PR3V SO CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300-ohm & 10uF RC) 36 30 27 18 17 15 13 13 33 8
This looks a little ugly to support ; . BRVUEBEBHENG
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) oz o oo PPAVZ_S3 PP3V3 SO 62 00,6572
pin 5 must receive S5 power (Stuff R2042) %% %5 PP3V3 S5 80400112 50 04 8528678081
" Coin-Cell & G3Hot: 3. 42V G3Hot 1R1970
in-Cell : .3V 1 ©
ol cell & No Gabot: 3.3V = C%‘917(g__ = 330K~ TPS51916 | (1eak) = +/- 1uA,
: . o ; -
D No bypass necessary o 1 1307 e Ysr ChRY 2 u1970 o Vih(min) = 1.8V
GreenCLK 25MHz Power 1s _PP3V3_S5RS3RS0_SYSCLKGEN SR 74AUP1CD7GF 201 33uW when driven-| ow
Must be powered if any VDDl O is powered NO STUFF iy SOE9L :
y : 1R1997 o > CPU_MVEM/TT_PVR_EN_LSVDDO 2la 3 va VEMVIT_PWR EN ;o
MAKE, BASESTROE
CAM XTAL Power » _PP1V2_CAM XTALPCI EVDD ~ w0 3 2% NCx—LINe = NG5 NG L—=_MEMWTT PWR EN s
TBT XTAL Power o1 62 77 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are yé.lﬁ‘év . -
B i nt e;’ naIV:D)'s %di&ﬁ_ 23| LK_PART=SYS RESET “
create . -
C1924: C€1922: [1C1902 > i <
0.1 5__ 0.1 ;;__ 1 %&%\JF U1900 +V3. 3A shoul d be first -
R giéw > R giéw > 5 xgé" SLGINBL48CY avai |l abl e ~3. 3V power =+
201 201 0201 T?:N to reduce VBAT draw.
CRITI CAL PP5V_SO
CKPLUS WAl VE=Pwr T 11 Vi cE_25M A 32. 768K 12 PCH CLK32K RTCX1 1 o1 50 55 56 52 51 48 45 35 Jg
= — - e'"2®j_ 6 i cE_25M B . 1R1920
— 14 9
CL905 R1905 - V! CE2me oond s;:NC. SYSCLK_CLK25M CAVERA g - oo PCH ME Di sable Str ap 100K
2|1 s SYSCLK CLK25M X2 1,\/\/\/2 s SYSCLK _CLK25M X2 _R - 3 |x 25M g 15 SYSCLK _CLK25M TBT 25 89 20w
Ll WS | NO STUFF -tlx PPVRTC_G3H oo Q1920 2201
weo- & cepu - RJLet o¥5: 'R1906 voutl L § For SB RTC Power DMNSLOBVK-7 o Pl DESCRI PTCR OVERRI DE LS5V
1 — M THRM S
NC®;' 25. 000MHZ- 12PF- 20PPM E“é%ow ~2L, paD 1C1910 w0110 PP1V5_SOSW AUDI O _HDA 2
0%29;3%6 © S 3. 2%2. SV ¥ NEEE — égl; | _o]®T o | SPI_DESCRI PTOR OVERRI DE
=
112 w SYSCLK_OLK25M X1 —F 53%1 [
1 2% NOTE: 30 PPM or better required for RTC accuracy %1920 |26
weo- & cerv 1 DVN5L 6VK-7—]
L sor-563 | Kh
C 1712 NC RTC CLK32K RTCX2 = NC RTC CLK32K RTCX2 12 17 Wl—
PCH 24M+Hz Cryst al e fst st
o mm—SPl_DESCRI PTOR OVERRIDE L | L
PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
TR (\:(Rigfg'- 1Zbw R1916 If high, ME is disabled. This allows for full re-flashing of SPl ROM
oégm NCX NC 24. 000NMHZ- 20PPM 6PE o1 A, SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:@(l\lc N 2")le SO ML i,zéow Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
Gae |
1|I2 PCH CLK24M XTALIN gy 22
1 +/.JJ¥1PF VCCST (1.05V SO) PWRGD
S PCH 24MHz Qu
tputs w sy L ERaV3 S5 PP1V05_S0 g ots.55 10 27 30 42 51 55 0
R1927 — LPC_CLK24M SMC — *
o = p—LPC_CLK24M SNC R 1752 2 LPC CLK24M SMC o CL193Q: cr mcal [TR1931
=1 . N L Amm ‘
- 126w 37’;_ 74AUP1IR09 EZ'?UW
Pl R1926 XER GhGY o 2201
60 12 LPC CLK24M LPCPLUS R _ mnl 2 LPC CLK24M LPCPLUS 46 64 69 5o 37 17 16 _ALL_SYS PWRGD 2 A 4 CPU_VCCST_PWRGD oo 5 1
D == P ACE AR TUS00 APTST 5. T~ oy D
1/2h§,_ow 5937 18 13 [T PM SLP_S3_L 1l
1
NCx-2-{NC
B oo
o
wso ss s0 s g 30 35 30y [PPVA2_GBH =—PM PCH PVROK ooy =
waRBNY PM_PCH_PWROK o = v
suuznyBHYHLPR8VS SO L &1980 ™
. 9%1UF
R191':'60K 2 1Y cerm NO STUFF WF: Do we need this?
1 25% o0t R1963?| |?R1960
2012 = 59/0 2%
74LVC2GO8GT 1/ 20W Jroow  CKPLUS_WAI VE=UNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
0 37 17 16 ALL_SYS PWRGD 1 1 1 8
A ngSl R (119507__PM S0_PGOOD s Eind Rllsla((sz ﬁvm NASTER=JAL N5 SYNC. DATE=02/ 06/ 2013
o R VR READY L 2 CPUVR_PGOCD_R 2l o NO STUFF U19502__ SYS PWROK_R 1 2 PM PCH SYS PWROK rom s 16 50 e :
-TAKE “BASES oD
oo CPUVR READY — | 5w : R1961: oly o S Chi pset Su pport |
0201 1 28 " 201 Ap le I nc <SCH_NUN|> D
£ 2§>1év CKPLUS_WAI VE=UNCONNECTED_PI NS p .
2 S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
THE POSESSOR AGREES TO THE FOLLOW NG
% 37 27 (TR SMC DELAYED PWRGD | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 19 OF 121
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Bl at f R Co ti G eenCLK 25MHz Power DDC Pul | - Ups
at orm eset nnections NO STUFF 2.2k pull-ups are required by PCH
Unbuf f er ed R2040 to indi cate- aCtI?Ie di splay interface.
R2081 w2 s m 0 30 33 10 2 _PP3V3_S3 AR 2 _ PP3V3_S5RS3RSO_SYSCLKGEN 1 1 DP++ spec viol ation, should remove!
w0150 rp—PLT_RESET L LANMNE LPCPLUS RESET L oo 4o o o0 1/;2%% PP3V3 S5RS3RSO_SYSCLKGEN ., ,, 2 % % 3 1 i § # 1§ §,-PP3V3_SO
1/20W 0201 NECK_W DTH=0.
Z%Ff R2071 NO STUFF ’jg%gﬁh NO STUFE [ [ NO STUFF [ |
1,0 5 PCA9557D RESET L R2020 R2021 R2022 R2023
A S 0 R2041 R2041/ 2 shoul d be stuffed f 2.2K 2, 2K 2.2K 2, 2K
gw B i 5 1 £ -PPRV3S0 . 2 G eekGLK A or B dependi ng on S2 rail v 23 20w v 2B 20w
D 0201 155w p 9 201,( |,201 201,( ],201
74 65 64 g2 61 .. . 0201 R2042 should be stuffed for G eenCLK C 1 1: _DP_TBTSNKO_DDC CLK
a8 PPIV3 SO Scrub for Layout Optim zation 210 1 _DP_TBTSNKO_DDC_DATA
sRILBY R2042 1515 _DP_TBTSNK1_DDC CLK
, CRITICAL Buf f er ed st 20 30 10 11 25 10 10 1a s _PP3V3_S5 NN 1 1» _DP_TBTSNK1_DDC DATA
1 MgViHC1 08 R2072 R oM TBTSNKL_DDC i s pul [ ed-up just to indicate that
,U2071)*—o BLT RST BUE L LANVE SMe LRESET L o o, DP port is used. No DDC on this port, AUX-only.
1720w NOTE: Only DDC DATA is sensed by PCH, so
3 'R2070 o¥b1 R2088 DDC_CLK pul | -ups are unstuf f ed.
12071 190K 9 BKLT PLT RST L —
== Qe UF 0w LAANZ S o =
T 8 ceru ¥ R Thunder bol t Pul | - up/ downs
0201 0201 . . .
N CAM PCIE RESET L o = Cactus Ridge G2SX signal pulled-up to SUS rail
1 25 vt 02 50 50 57 43 14 12 _PPBV3_SUS
= 1/5%0w
0201
R2013*
- pCH TBT PCIE_RESET L — PCH TBT PO E_RESEEr. 15 10 oK
= - 1/ 23w
NMAKE_BASE
2 10 15¢gy—TBT_GOPSX_BI DI R — TRE  TBT GRSX BIDIR D e
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
210 15 @ TBT_Cl O PLUG EVENT — TrE _ TBT ClO PLUG EVENT 151025
“omuug gy ETeov3 S5 <™
C ’%‘C&E{FF S Required for unused second TBT port
A 55030 s my—IBT_B_Cl O SEL )
TUE — = o DP_TBTPB_HPD R29010 >
BT s TBT_B CONFI & _RC o
X5R Gy * BT B CONEL 12
NOSTUFF TBT B LSRX 201,
L CRI Tl CAL
o000 gy PMUSLP_S4 L P LR R2016'| |'RR017 R2018'| |'R2019 |'R2014
U2030}4__ CAVERA PWR EN_ g o Qs 210K 0 210K LK
- o> CAVERA_PWR_EN_PCH 1708 1/2 20W 1/2 20W 20W
e 201, 5201 201, 5201 5201
5 3
RC
Power State Debug LEDs .
DBGLED (For devel opnent onlgy) TBT AI Iases
?8 ?; % pp3Vv3 S5 R2094 R2030 MAKE_BASE
gl 0 1202 20 oy DP_TBTSNKO_DDC OLK  tme  — DP_TBTSNKO_DDC CLK D e =
PLACE_S| DE=BOTTOM 596 5" MM 15w 28 18 15CED) DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA D v w0 2
Moz 0201 2510 1 DP_TBTSNK1_HPD _NN-?;,BFAS - DP_TBTSNK1_HPD ams s
DBGLED DBGLED DBGLED DBGLED m@ =DP TBTSNKI M. C P<3..0> — 7t DP TBISNKL M._C P<3..0> mmowo
R2091 R2092 R2093 R2029§ > =DP TBTSNKL M__C N<3..0> — trge DP TBTSNKI M._C N<3..0> mrmcs o
20K 20K 20K oK o7 25 18 19y DP_TBTSNKI_AUXCH C P —  TRUE DP_TBTSNK1_AUXCH C P et L
Mg Mgy Mgy Mgy o 25 10 15 DP_TBTSNK1_AUX N — DP_TBTSNK1_AUX N 13 10 29
B 201, 201, 201, 201, o1 DP_TBTSNK1_DDC CLK — tre  DP TBTSNK1 DDC CLK Pyrdi
DBGLED S4 DBGLED S3 DBGLED SOl 3 DBGLED SO 101 DP_TBTSNK1_DDC DATA — TrE __DP TBTSNKI_DDC DATA o
. DBGLED . DBGLED . DBGLED . DBGLED Si ngl e-port TBT i npl enmentati on does not require DDC Crossbar
D209 D2092 D209 D2095 MAKE_BASE  MAKE_BASE
N GREEN- 56MCD- 2MA- 2. 65V N/ 3 GREEN- 56MCD- 2MA- 2 N GREEN- 56MCD- 2MA- 2. 65V N, /X GREEN- 56MCD- 2MA- 2. 65V 25 18 15 @I TAG | SP_TDO TRUE  — JTAG | SP_TDO am s o =
N LTQHIG SM N LTQHIG S N LTQHIG SM N LTQHOG SM- 25 18 16 15 XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK OO 35 15 1
K BHERERRRPESTRYT AN K BHERERRRPESE L™ * BHERERRRFESE TN K BHRERRRFESE L™ 25 10 10 15 [y XDP_JTAG 1 SP_TDI = XDP_JTAG | SP_TDI oD 53 0 10
DBGLED S4_D DBGLED S3_D DBGLED S0I 3 D DBGLED SO_D 25 10 15 (I TAG TBT_TMS — e JTAG TBT TMS oD i 0 2
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
090 ol 090 ok g209 {2l 091 |0
DVN5LO6VK- 7 DVN5LO6VK- 7 DVN5LO6VK- 7 DVN5LO6VK- 7
SOT- KR SOoT- KH SOT- KR sor-s63 | KK . .
H H H H RAM Confi gurati on Straps
[ sG"“"s,, 20“#51 sG"“"s,, Pul | -downs for chi p-down RAM systens
161 XDP_M_B_RANMCEGD
S4 PWR EN - - - - 16 15 XDP_M_B_RAMCFGL
w5730 20 10 1o (o PM SLP_S4 L oo am- 200 LB MR
oA Em gtg gg t RAMCFG3: L | RAMCF@: L | RAMCFGL: L | RAMCFQO: L
v R2051* R2052* R2053*
10K 10K 10K
1/ 20W 1/ 20W 1/ 20W
AT A S &
A = SYNC MASTER=J41 M.B SYNC DATE=02/ 15/ 2013
H e N N
LPDDR3 Ali as Support Proj ect Chi pset Support
1 5 TR TP_CPU MEM RESET L — TP _CPU MEM RESET L 6 18 <SCH NUM> bﬂ
=R BASESTROE e ———— 1
1815 TP_MEM VDD SEL_1V5_L — TP MEM VDD SEL 1V5 L ( 5@ Appl e Inc.
1020100 PPOVE_S3 NEM VREFDO A — PPOV6 S3 VEM VREEDO A v o e R I A T <E4L ABEL>
70 21 20 10 18 _PPOV6_S3_MEM VREFCA A = PPOV6 §3 VEM VREF(;A A 1519202 70 THE | NECRMATLON_ CONTAINED_HEREI N | S THE
7025 22 1010 _PPOV6_S3 MEM VREFDQ B~ — PPOV6 S3 NEM MREFDO B o022 20 70 T e o e e 20 OF 121
7023 22 10 10 _PPOV6_S3_MEM VREFCA B~ — PPOV6_S3 MEM VREFCA B_ 1 15221 10 T T e e 1T I WoLE R PART
=K BASESTROE = VLT AGEZ0 5V
- I'V ALL RI GHTS RESERVED
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Page Not es CPLJ_ B d I\/a i i  \/ ] PP1V2_S3 17 20 21 22 25 42 53 62 7
cage Notes ase r gi ni ng s e v A 1t VRef Dividers
_oflejpsfm' ggef/RE'e:ﬁ/;'GNe Yy I's 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_SS_I\/EM/REF CRI TI CAL R120202K5 May not be necessary due to C22x0 DDR\Z/%%:_DAC of margi ni ng option. 18RZZZK21
- — - - N 1 2 _VREFMRGN DQ A EN RC o %5 _ %
Si gnal al i ases required by this page: 5 %I}BLOGVK- 7 DDRVREF_DAC A DDRVREE DAC O SOT_56I§06VK 7 1/ 20w
- =l 2C_VREFDACS_SCL ] sor-5es AR 235 1 z R2223 25 250, 6.
- =12C VREFDAGS_SDA N Re20% 201 0.1UF o T3Te 1050 5 PPOVE. S5 NEM VREEDO A
- =1 2C_PCA9557D_SCL + >—CPU_DI MVA_VREFDOQ ol T&Te 5 5109 =z 5|7vJTmr'vvrb'rl:vfg?mn¢ e
- =1 2C_PCA9557D_SDA E 1/ 20W CERWIER 2 b, PLACE_NEAR=R2221.2: 1mm N-NECR-W BTHEO: 3 i
— = — 201, 0201 @225 pin 6: i R22221
BOM options provided by this page: L PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
DI |- DDRVREF_DAC - Stuffs DAC nargining circuit. 1 = féﬁ%"‘fg‘*mzo’ 6: 2mm w25
CRI TI CAL - L 0. 022UF 201,
N %60 CPU_MEM VREFDQ B | SOL - %%, y
o7 MNBLO6VK- 7 DDRVREF_DAC CRI TI CAL 2 Xok CeRM R2220
I RG> e -¢ MEM VREFDO A RC_ 1249, ‘R2241
- o> CPU_DI MVB_VREFDOQ of T8 Te 2 2 _ VREFMRGN DO B EN RC ~ 265 7 1%
K I_“—] DDRVREF_DAC 59 DDRVREF_DAC o SOT- 563 /20 = 120w
i R2202! - C2245 » g R2243 2ot 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: 201 0 1UF o T3 To 10 e Y
DDR3  (1.5V) 7.70nV per step 100K 1% LAAAZ WEPPOVG S3 MEM VREFDO B 1022 25 1o
DDR3L (1.35V) 6.99nV per step CRI Tl CAL e RSB 2 ) — 0w PLACENEARER2241, 2: Lmm NENECRZW BTH=G: 2
LPDDR3 (1.2V) ?2.??mV per step " 220 201, Q265 pin 6: 3% R2242°
5 sorss%oeVK- 7 L PLACE_NEAR=Q2260. 6: 2. 54nm PLACE2N4 2260, 6: 2mm 1./23%
k-3 — 1
¥ - —- 0. 022UF 201
+ > CPU_DI MM VREFCA o I3 CPU_NMEM VREFCA A | SOL ah Qg 22 :
< X5R- CERM
NOTE: CPU has single output for I—“—r DDRVREF_DAC SRIS:?T/:QCE:QLDAC 0201 R2242%0 1R2261
VREFCA. Split into two R2265 58— M VREFDQ B 12492 R226
signals for independent DAC LAANZ VREFMRGN _CA A _EN_RC o %NSLOGVK— 7 8 19,
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC o DDRVREF_DAC O | sor-ses wo= oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 C2265 1 = R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU EN i s | ow o DVNSLOBVK- 7 100K 0. 11%'; o T332 LAAN, 2 PPOVE_S3 NEM VREFCA A 1420 21 70
to renove short due to CPU. S J_ 1/ 20 il 2 s, P e PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
o] T o 201, 0z01 A R2262*
DAC- Based Mar gi ni ng i - (o7 R
— L 1
- —L 0. 022UF 201,
C DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL » 0%,
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 355 =R R2260
oM T R2285 DDRVREF _DAC 24.9 ‘R2281
R2218 oK 265 M VREFCA A LAANE 8. 7K
3331937 15 PP3V3 S3 el 1 2 VREFMRGN CA B EN RC o P B6VK- 7 Y% o)
o6 6 8w w0 SHRT, PP3V3_ S3 VREENRGN DAC DDRVREF_DAC % DDRVREF_DAC O | sor-se3 A [
Note —W BTFEG: 3 i R2207: MW 285 1 3 R2283 201 298¢ ACE_ NEAR=QR260. 3: 3nm
NONE VOLTAGE=3. 3V - 201 0. 1UF o T2 Te 10 e Y
NONE DDRVREF_DAC DDRVREF_DAC 100§ . 195 LAAAZ PPOV6_S3 MEM VREFCA B 152223 70
C2200: 1C2201 1/ 20 by 2 s, P 1% PLACE_NEAR=R2281. 2: 1mm N-NECK-W DTH=0: 3 nm
2. 2UF 0. 1UF 0201 1 gow 1
s ; 0%, CRI Tl CAL whe % Reg8%
CERI CERM X5R — ) .
4021k T T 0201 ¢ DDRVREF_DAC L (Al 4Rs) - FESog0 e e v 23l
’ VDD N DDRVREF_DAC 1 0 022U 201
w0 25 19 35 33 (ry—SMBUS_PCH CLK 8lscL U2200 vaur. 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFNRGN A RDIV R22x6 pin 2: T, gpgns u 2
w025 19 15 uqEy—SVBUS_PCH_DATA Tson N voursl2 VREFMRGN DO B R2246 4.02K 1 2 VREFNRGN B _RDIV PLACE_NEAR=Q2225. 1: 2. 54mm 826, R2280
&9 56 5 3 PLACE_NEAR=Q2265. 1: 2. 54mm M VREE B N 24.9 5
90 18 vourd4 VREFMRGN _CA AB R2266 4. 02K 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N,
Addr =0x98( WR) / 0x99( RD) 10 & vouros VREFVRGN_MEMVREG |_R2286 4.02K 1\, 12 VREENRGN CA B ROV PLACE_NEAR=(D265. 4: 2. 54mm ne =
oD
3| NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
L PP3V3_S3 1518 19 3 3 40 41 58 62 54
. }  CRITI CAL
DRVREF _DAC
B DORVREE DAG CRI TI CAL 205 1 DDRVREF_DAC
202 1 9| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF - Ve 100K CERWXBH 2 <Ng U2204 -
s 201 1/ 200 ) - Vi wxazss R2214
eV B 2 pUc2A9857 281, 1 a VREFMRGN MEMVREG BUE 158, 3% DDRREG FB -
FNoo) pofe VREFMRGN CPU_EN - SINN b PHACENEARER7A15. 2 1mm
3|p0 P17 VREFVRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) 4alp1 p2|o VREFMRGN DO B_EN
5/a2 p3l 10 VREFMRGN CA A EN
p4f 11 VREFMRGN CA B_EN =
ps5l 12 VREFMRGN MEMVREG EN CRI TI CAL
69 56 40 25 19 16 14 SMBUS PCH CLK 1lscL P6| 13 VREFVRGN SPARE_EN DDRVREF_DAC DDRVREF_DAC
00 5 10 25 19 16 100gySVBUS PCH DATA 2lspa P7l45 NC R2213*
100K s U2204
THRM RESET* (115 50 2
PAD _GND 1/ 20W Mzss
RST* on 'platformreset’ so that system No® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. A3 " DDRVREF_DAC
oo . ) = + % ‘R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: ) % ow
i, PCA9557D RESET L EF DAC CKPLUS_WAI VE=unconnect ed_pi ns 2340:1
R2212*
ook :
A MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG 2w
2012 SYNC VAGTER-JAL M. B SYNC DATE=027 127 201
DAC Channel : A B C C D WILE
PCA9S57D Pi n: 1 5 3 4 5 = DDR3 VREF NMARG I _
DDR3 DDR3 DDR3 DDR3 NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vi der RIS
LP (1.2v) L (1.35V) LP (1.2V) L (1.35V) DDR3L assunmes TPS51916 supply with 19.6k/57. 6k di vi der Appl e I nc. SCH_NUM>
Nonmi nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: 0x5D) 1. 343V (DAC. 0x68) ®
Mar gi ned target: | 0.300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - O0x5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - 0xD1) FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = sourced) | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 22 OF 121
Il NOT TO REPRODUCE OR COPY I T
DAC step si ze: 6.36nV / step @ output 6.36nV / step @ output 4.28nV / step @ output 3.53nV / step @ output ':Lﬂ;?;%ﬁsg;v&ﬂ's'*” IN WHOLE OR PART
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U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
70 63 24 NMVEM A _CAA<0O> R2 |cao (1.6F 2) po| P9 =MEM A 0> 63 62 57 23 22 21 20 _PPLV8_S3 A3 (2 oF 2) B2
70 63 24 MEM A_CAA<1> P2 lcar 8 pqu| N o= =VEM A DO<1> o = MM w BS
0 63 26 NEM A_CAA<2> [ b MO SMEM A DO<2> o 5 8 &
70 63 24 NVEM A CAA<3> N3 |cas gl pog| N1 =MVEM A 3> o A6 - E4
o on an NEM A _CAA<4> W8 |cag 3 o[ %8 =NEM A_DO<4> o ALO s E5
70 63 24 NMEM A _CAA<5> F3 |cas M =MEM A 5> s B || voor FS
o—NMEM A CAASS> oy 0G5 <
70 63 24 7 M A <6> E3 |cae @ pge| MO =MVEM A > s: U4 8 Ji2
7063 20 MEM A_CAA<7> E2 |car § I b =NVEM A DO<7> o U5 g K2
NMEM A CAA<8> D2 |cag F11 =MEM A 8> U6 L6
70 63 24 m_'\/ﬂA_A_%&;‘—QO-\Q u gL‘.—:Nﬂ/‘_A_EE‘P_@ s: uio é M5
Fo = A
0207 MEM A_CKE<O> K3 |okeo OM T_TABLE ﬁ‘l’ = _ﬁm ﬁ ﬂz ©° 70 62 50 42 23 22 21 20 10 17 _PPLV2_S3 A8 OM T_TABLE V591
K4 = 63 A9
wor o MEMA CKE<1> 5 SoEL Al ol B =MEM A_DO<12> o 51 CRI TI CAL Re
ro 20 7 MEM A CLK_P<0> 98 o T pan 3| E10 =MNEM A 13> - = RS
ro 20 7 MEM A_CLK_N<O> 92 | ¢ paia| E9 —s =MEM A DO<14> o = T2
— === - 09 =MEM A 15> LE]
L3 " DQ15 o I3
C ozt MEMA CS L<O> Lajesor ol6[ T8 =MEM A_DO<16> o 55 ik
020 1 O ACS L<l> g  UHest DoL7| 19 =MVEM A 17> « 6 AL
L8 DMVD DQ18 T10 =NVEM A ! )518> E 63 TR H2
3 |pw pato| 111 =MEM A _DQ<19> o 12 -
P8 |ove peeo| R8 =MEM A 20> o 36 03
= 08 Iove pe1| RO =MVEM A 21> - ot | Voo e
18 Dee2| R0 =MVEM A 22> o = o
70 65 20 21 7 rgy—VEM A_ODT<0> - [ooT pep3| RIL =NEM_A 23> o K12 VSSCA "4
pepal CL1 o= —VEM A DO<24> L5 P3
MEM A_ZQ<0> B3 zq0 paes| C10 =g =VEM A DO<25> D P4 Ve
MEM A ZQ<1> B4 Iz pQee| o= =VEM A DOQ<26> ] 5 32
c8 =
102110 10 PPOV6_S3_NEM VREFCA_A VREFCA ol “MEM A DOeo7 . P o
10 21 10 10 PPOV6_S3_MEM VREF \VREFDQ o _‘.._NL__M_@BN SNEVA So0 N UUZ 53
AL B9 = EMA 30> D o9
NCx——— DBOL 20 g =NVEM A DO<30> oy o
NCy—22 | D1l B8 =NVEM A 1> o 70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 F2 D12
Al2 (7] E6
NCX——] L11 =NVEM A N<0>
A13 DQS0_C 63 H3 F6
NCX—57 D51 CL L g =MEM A DOS N<1> & = VDDCA Fo_
NCX 513 pgs2_cf Pt o= =VEM A DOS N<2> —m = =
= NCX— 1 nu Dgs3_cf PLL =MEM A N<3> - ®
%XW | L10 -NEM A _DOS_P<0> " 70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 g; )
Ney UL pos1_T| L0 =MEM A_DQS_P<1> S = vssg [ K10
NCx—2 pgs2_T| P10 o= =NEM A DQS_P<2> ~m . =5 L9
X1z pGs3_T| DLO =MEM A DQS_P<3> pny NG
NCX 13 o M 8 o G2 3
B . 5 P
NC K9 H11 P12
Nox— | 39 i
NCx—— J10 T6
@ vDDQ T12
K11
v0 62 50 42 23 22 21 20 10 17 _PPLV2_S3 . : =
N8
JiC23OO 1C2301 |1 C2302 [+ C2303 |1 C2304 (:C2305 |:C2306 JiC23O7 o
0. 1U L TUF L TUF L TUF L 10F —L 1ToUF 10UF
10% g/n — lg“/n -T— lg“/n -T— lg“/n -T— lg“/n -1 20% 20% R12
—IZ 16V 2 16V 2 10V 2 10V 2 10V 2 10V 2 25V —IZ 25V
X5R- CERM X5R- CERI X5R X5R X5R X5R X5R- CERM X5R- CERM ull
020 0201 402 402 402 402 0603 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 =
1C2320 (1 C2321 (1 C2322 (+C2323 |1 (C2324
UF L TUF L TUF —L ToUF TOUF
10% -T— lg“/n - lg“/n -1 20% 20%
io0v io0v io0v 25V 25V
—F b 55 28 ? Shyoem T SRBCRM
70 62 53 a2 23 22 21 20 10 17 _PP1V2_S3 . =
1C2310 [+ C2311 [1C2312 PLACEVENT_NOTE:
TUF L TUF TOUF
A 168 T, 1w T, 3% 10uF caps are shared between DRAM
2 X5R 2 ¥5R 2 X5R. CERM i i
X35 X35 Py Di stribute evenly.
o257 22 22 m 20 _PPLVB_S3 =
1C2330 (1 C2331 (:C2332 |1(C2333
va —1iur  —10U 10
—I; 1 - 18y ~ 3y —I; 3y
X5R X5R- M X5R- CERM
402 402 0603 0603

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

T

LPDDR3 DRAM Channel

A (0-31)

d} Appl e I nc.
®

ST O i |
| <SCH_NUM> ID
<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
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PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

u2400
LPDDR3- 16GB
FBGA
(2 OF 2)
[
<
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

S

&|3| 7| 3| S| B[R &| |5

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

M2

P12

T6

T12

U2400
LPDDR3- 16GB
FBGA
70 63 24 MEM A_CAB<0> R2 |cao (1.6F 2) poo| P9 =MEM A 32> o 625723 22 21 20
70 63 24 MEM A CAB<1> P2 lcar 8 pqu| N =MEM A 33> o3
70 63 24 MEM A CAB<2> N2 |caz ) pee| MO o= =VEM A DO<34> D =
70 63 24 NVEM A _CAB<3> N3 a3 g pqa| N1 — =MEM A_DQ<35> D
70 63 24 MEM A CAB<4> M8 |cag = pou| VB =MEM A 36> o
70 65 20 VEM A_CAB<5> F3 |coas S o ™ e =NEM A DO<37>
70 63 24 7 M A B<6> E3 |cae ] pQs|_MLO -~ =MEM A _DQ<38> D
10 65 24 VEM A_CAB<7> E2 |car P¢ I =MEM A 39> -
wormy MEMA CAB<B> o [P lcng & oos| 1L =MEM A_DO<40> o
0w my MEMA CAB<O> o @ loag w DE[FL0 gy =MEM A DO<4l> S
Fo =
0207 MEM A _CKE<2> K3 lkeo OM T_TABLE O30 =MEM A DQ=42> o ro 62 53 42 25 22 21 20 10 17
MEM A_CKE<3> K4 | ocer - oo 22 =MEM A _DO<d3> =
02 7 M e —— CRI Tl CAL poLz| E11 MEM A 32> e 70
1020 7 MEM A CLK P<1> 33 | T par3| EL0 =MVEM A 45> o
02 oy MEM A CLK Ne1> g I2 |k ¢ pra] E9 =MVEM A 46> w
C S MEM A CS L<0> L3 sor b S .
70 24 20 7 M—MCCSP DQL7 _“_NL__QLL@W—“z—WAE%E -
L8 ovo pQLs| 110 =MEM A 50> -
S Iow pQiof 111 =MEM A 51> o
P8 lowve peo| R8 o= =VEM A _DOQ<52> D
= D8 |ovg b1l R® =MEM A 53> -
18 Dee2| RLO o= =NVEM A DO<54> o =
70 63 24 20 7 rmy—VEM A_ODT<0> - oot poes| RAL =MEM A 55> o
pgea) €11 o= =VEM A DO<56> D
MVEM A ZQ<2> B3 za0 paes| C10 o= =VEM A DO<57> D
VEM A_ZQ<3> B4 |70 e @ =MEM A 58> o
c8 =
1020 19 1 PPOV6_S3_MEM VREFCA A VREFCA ol =MEM A DOx59> o
10 20 10 10 PPOV6_S3_MEM VREF \VREFDO o —“—Ni-—m—@aw “NVEMA o1 .
AL B9 > VEM A D
NCx——— DBOL 20 gy =NVEM A DO<62> oy o
Nc% DB B8 g =MEM A DO<63> e 70 62 53 42 23 22 21 20 10 17
NCx213 DQso_cf L11 =MEM A N<4> .
NCx—g7 pgs1_cf G = =NEM A DOS_N<5> o
NCX—7=] pgs2_c| P11 MVEM A N<6> R
= NCXT NU pQs3_c| D11 =NVEM A N<7> o
$>(_T13 baso_T| L10 —MEM A DOS_P<4> . 70 62 53 42 22 22 21 20 19 17
NCx—2 | pas1_t| &0 =MEM A P<5> «
L2 2_T| P10 M A P<6> 763 70
NCX—— 0052 T P10 gy MEM A DS _P<6> _r,
NCx—12 | DQs3_T| PLo =MEM A P<7> o3
NCx28 |
B o
NC K9 NC
o)
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3
1C2400 |1 C2401 [1C2402 |1 C2403 ([:C2404 |:C2405 JiC2406
0. 1UF L0 1UF L 1UF —L1UF v L TUF TOUF
10% —— 10% — 10% — 10% — 10% — 10% 20%
—IZ 16V 2 18v 2 lSV 2 lSV 2 lSV 2 lSV —F 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 =
1C2420 [+ C2421 |1 C2422 |1C2423
TUF L TUF —L TUF TOUF
10% -T— lg“/n - lg“/n 20%
—IZ 10V 2 10V 2 10V —IZ 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
L
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 . -
Jicz410 102411 |2 C2412 PLACEVENT_NOTE:
TUF L TUF TOUF
A 2 13 T, 9% T, 3% 10uF caps are shared between DRAM
3B 3B R CERM Di stribute evenly.
o2 57 22 22 21 20 _PPLV8_S3 =
1C2430 | C2431JiC2432
1UF L TUF - TOUF
—Ij 8% S 18 S 8
X5R X5R X5R- CERM
402 402 0603
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LPDDR3 CHANNEL B (0- 31)

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

U2500
LPDDR3- 16GB
FBGA
70 63 24 NMVEM B_CAA<0> R2 |cao (1.&F2) poo| P9 =MEM B 0> 63
70 63 24 MEM B _CAA<1> P2 |car 8 pou| No =MEM B 1> o3
70 63 24 NMVEM B_CAA<2> N2 a2 ’ poe| NLO =MVEM B 2> 63
70 63 24 NMVEM B_CAA<3> N3 |caz g pea| N1 =g =VEM B DO<3> ao s
70 63 24 NVEM B_CAA<4> M8 |cag < pou| VB -~ =MEM B_DQ<4> D =
00z my MEM B CAASE> g Fleas N D5 | M e—e =MEM B DO<5> S
70 63 24 7 M B <6> E3 |cae @ pge| MO o= =VEM B_DO<6> D
1065 20 MVEM B_CAA<7> E2 |car P e Y =MEM B 7> -
wormy MEM B CAASB> o TP long & 08| Il g =MEM B DO<B> o
o6 rmy—MEM B CAASO> o @l u Dol F10 g =MEM B DO<O> S
Fo =
70 24 7 MEM B_CKE<0> K3 |ckeo OM T TABLE D0 -~ _NEM B 10> o
MEM B_CKE<1> K4 - DQL1 o= =VEM B DO<11> D
o2 MRy—NEMLE LRESLZ g — KEL ooy T CAL parz| E11 =MVEM B 12> o
o2+ MEM B CLK_P<0> 33 o T o3| EL0 =MEM B 13> o
ro 20 7 VEM B_CLK_N<O> 92 | ¢ paia| E9 =MEM B 14> -
D9 =
v s 10> e s —es et o5
= o
wauzn ooy MEMB CS L<l> _,  L4qesir o7 19 =MEM B DO<17> Sy
L8 |ovo pais| 110 =MEM B_DQ<18> o -
S |pw pQuof 11 =MEM B, 19> o
P8 [pve peo| R8 =MVEM B 20> 02
= D8 |ovg b1l R® =MEM B 21> -
pe2| RLO @=g=VEM B DO<22> D =
70 63 24 23 7 EM‘—JBOJT D3 R11 —NVEM B 23> -
peal CL1 -~ =MEM B DQ<24> > -
NVEM B _ZQ<0> B3 za0 paes| C10 =g =VEM B _DO<25> D =
VEM B_ZQ<1> B4 |z s @ =MEM B 26> o
&3 =
1025 1010 PPOV6_S3_NMEM VREFCA B VREFCA ol =MEM B Doxa7> o
70 23 10 18 PPOV6_S3_MEM VREF VREFDQ 2o —“—Ni—ﬁm—@aw —MEM B_DO<29> o
Al B9 =MVEM B 30>
NCx——— DBOL 20 g =MEM B DO<30> oy o
NC)% wlm—“_zwﬂﬂ_&ml;@ 63
NCx213 DQso_cf L11 @ =VEM B DO5 N<O>
NCx—g7 pgs1_cf G e =VEM B DOS N<1> o
NCX573 pgsz_c| P11 =MEM B N<2> -
2l NCx—— | nu pGs3_cf P11 =MEM B N<3> o
%xv boso_T| L10 =MEM B P<0> o
NCx— pos1_T| GLO o= =VEM B DQS P<l> —m .,
L2 pQs2_1| P10 o= =NVEM B DQS P<2> —m .
NCX 015 ] 1| 1o =MEM B P<3>
NCX—— DQs3_T| D0 gy =MEM B DQS Ps & -
u13
NCx——
[
NCx—g
m*??]m
NCX——
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 o
JiCQSOO 1 C2501 |1 C2502 |1 C2503 |1 C2504 |+ C2505 Ji
0. 1U IUFT L IOF L T0F L T0F L 10F
10% 109% — 10% — 10% — 10% — 10%
—IZ 16V 2 16V 2 lSV 2 lSV 2 lSV 2 lSV —IZ
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 . =
JiC2520 1C2521 [+ C2522 |1 C2523
1UF 1UF — 1UF 10UF
10% 180/0 — 180/0 20%
—IZ 10V —IZ 10V 2 10V —IZ 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
' L
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 . B
Jicz510 : 02511Jicz512 PLACEVENT_NOTE:
1UF 1UF 10UF
10% 10% -1 20%
2 io0v 2 10V 2 25V N N
T 3B 3B R CERM Di stribute evenly.
62 57 23 22 21 20 _PP1VB_S3 =
1 C2530 1C2531JiC2532
TUF ——I0F = - TOUF
—Ij 187 187 S 280
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

u2500
LPDDR3- 16GB
FBGA
(2 OF 2)
[
<
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

S

&|3| 7| 3| S| B[R &| |5

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

M2

P12

T6

T12
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LPDDR3 CHANNEL B (32- 63)

U2600
LPDDR3- 16GB
FBGA
70 63 24 MEM B _CAB<0> R2 |ca0 (1.6F 2) po| P9 =MEM B 32> 63
70 63 24 MEM B_CAB<1> P2 lcar 8 pqu| N o= —VEM B DO<33> &+
70 63 24 MEM B _CAB<2> N2 a2 5 poe| NLO o= =MEM B DQ<34> D
70 63 24 MEM B CAB<3> $ cA3 < DB ’\N: =MEM B, 35> o
70 63 24 VEM B_CAB<4> cA4 < DY =MEM B 36> 63
70 6 20 lvEm g CAE<5> 2 cas é e m -~ ZNEMS DO<37>  Smyw
70 63 24 7 <6> CAG DQ5 > =MVE DQ<38> CED o
10 65 24 VEM B_CAB<7> E2 |car P¢ I =MEM B 39> -
0 03 2« [Ty VEM _B_CAB<8> - D2 |cag & oos| FLL e—s =MVEM B DO<40> o,
70 63 20 [Ty VEM B CAB<9> - 2 |cao w bl _F10 o= VEM B_DO<33> D 7o o
Fo =
7024 7 MEM B CKE<2> K3 |ckeo OM T TABLE D0 _NEM B 42> .
NEM B OKE<3> K |oxer 7 oo 22 =MEM B DO<d3> @
o MDD EESS2 CRITICAL  puuefELL =MEM B_DQ<44> 5
70 24 7 MEM B_CLK P<1> I3 |k T b3 E10 =MEM B 45> 63
70 24 7 MEM B _CLK N<1> 92 |k ¢ pqra| E9 =MEM B 46> 63
m - D9 =
C 70 24 22 7 MEM B_CS L<0> L3 oo ﬁz = _ﬁm g jgz o
[ po 118 gmep =NMEM B DO<48> oy
w2z oy NVEMB CS L<l> g  Lidcst poL7[ T8 —MEM B_DO<49> o
L8 Ipvo pQLgl| T10 =MVEM B 50> o
S Iow pQiof 111 o= =VEM B DO<51> oD
P8 [pve peo| R8 =MVEM B 2> o2
= 8 Iove p1| RO =MEM B 53> .
18 Dee2| RLO o= =VEM B DO<54> o =
70 63 20 22 7 rmy—VEM B_ODT<0> - oot poes| RAL =MEM B 55> o
pgea) €11 o= =VEM B DO<56> D
NVEM B _ZQ<2> B3 za0 paes| C10 =NMVEM B 57> 63
MEM B _Z0<3> B4 |z boes| @ =MEM B_DO<58> o
=3 =
1022 1010 PPOV6_S3_MEM VREFCA B VREFCA el o =MEM B DO<59> o
70 22 10 18 PPOV6_S3_MEM VREF VREFDQ 2o —“—Ni—ﬁm—@aw —MEM B_DO<61> o
Al B9 =MEM B 62>
NCx——— DBOL 20 gy =NMEM B DO<62> o
NC)% wlm—“_zwﬂﬂ_%@ 63
NCx213 DQso_cf L11 =MEM B, N<4> -
NCx—g7 pgs1_cf G @=o—=NEM B DOS N<5> o
NCX573 pgsz_c| P11 e =VEM B DO5 N<6> .
1 NCx— | ny pos3_c| Di1 MEM B N<6> 76870
%“ T13 oaso_T] L10 =MEM B_DQS P<4>
NCx— pes1_T| GL0 = =VVEM B DS P<5>
NCx—2 | DQs2_T| P10 gy =MEM B DQS P<6> o o
2 D10 NMEM B P<6>
NC)% m,T—“—LE 7 63 70
NCX———
B o
NCX—z5 NC
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PPLV2_ S3 .
1 C2600 JiCQGOl 1C2602 |1 C2603 |1 C2604 [:(C2605 Ji
0. 1UF 0. 1UF - TUF L T0F L TUF L TUF
v v T, 8% T, 18 T, 1% T, 8%
‘F o |2 o |2 1Y 2 38 2 38 2 38 T
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_ S3 =
1C2620 |1 C2621 (1 C2622 |1C2623
1UF 1UF — 1UF 10UF
10% 10% - 180/0 20%
10V 10V 10V 25V
—F X5R —F X5R 2 X5R —F X5R: CERM
402 402 402 0603
) 1
70 62 53 a2 23 22 21 20 19 17 _PP1V2_S3 -
1C2610 [ C2611 PLACENENT_NOTE:
A 1UF UF
10% — %
2 Yok 2 o ; ;
g g Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 <
1 C2630 1C2631Jic2632
UF — 1UF 10UF

g
402

S oy
BB

1

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

PP1V2_S3

PP1V2_S3

U2600
LPDDR3- 16GB
FBGA
(2 OF 2)
w
<
—
VDDL <
N
™
P
o
w
OM T_TABLE V5§
CRI TI CAL
VDD2
VSSCA|
VDDCA
VssQ
VDDQ

S

&|3| 7| 3| S| B[R &| |5

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

M2

P12

T6

T12

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013
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70

Intel recconends 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
o % MEM A_CAA<8> __RP2701 56 3 6 5% - . C2477(L)J(F)
N s 3w zs0zo P 5o
70 5320 7 ry— VMEM A_CAA<6> RP2701 56 2 AANAL %
70 53 20 rmy— VEM A_CAA<7> RP2/701 56 1 g S I732W 4X0201-FF | —P RV X5R- 1
70 63 20 [Ty VEM A CAA<5> R2700 56 LAAN2 6 4X0201- HF
7020 1 ry—MEM A _CLK P<0> R2701 39, 2 D% I Z0W Z0T W ¢
020 oy MEM A QLK N<0> RZ70Z2 30 4 ;D17 20W 20w [ |1C2701 |1 C2702
7020 1 ry—MEM A CKE<1> R27 82 1 \AN2 g ATUF L 0" a7UF
w21y MEM A CKE<0> RZ704 82 1 \\n72 77200201 v 2 B ver 1 |2 Al xor 1
70 63 20 [y VEM A CAA<4> R2705 56 . ; DA IIZ0W 20T W ! 01 01
70 63 20 [Ty VEM A CAA<3> R2706 56 LAANZ o
70 63 20 y—VEM A_CAA<2> RPZ2703 56 4 5 5% 17 20W 20T WF :
00 m— MEM A CAA<1> RPZ2703 56 o 6 % AL O U C2703 (|1 C2704
70 63 20 ry—MEM A_CAA<O> RP2703 56 zwwv 7 50%17 32W_4X0201- ATUF —— 0, 47UF
70 63 21 MEM A_CAB<9> R2725_ 56 1 2 oM Ir32w 4Xgz01-HF > >
[mavg 3 RV X5R- 1 RM X5R-
70 52 21 [y VEM A_CAB<8> RP2707 56 IVVNE g 01 01
70 6 21 7 rmy—MVEM A_CAB<6> RP2/0/7 56 s 6 D/ 17 32ZW 4X0201- AF
0 0 2 ry—NVEM A CAB<7> RP2/7/07 56 2 7 SWII3ZW 2§0201- :,E 3
ot Ly MEM A CAB<5> _RPZ2707 56 i\ % - _L1C2705 1C2706
w7 m—MEM A CLK P<1> R /07 39 LAANZ S% I7'32W4X0201- HF ATUF —— 0, 47UF
wa o MEMA CLK N<1> RZ708 30 4 p SN IT20W 20T W D T2 B xsr 1 12 A xor 1
72 7 oy MEM A_CKE<2> R270 82 1 \AN2 o T
o my—MEM A CKE<3> R2720 82 1 A\AN2 5% 17 Z0W 20T V-
wen pm— MEM A CAB<4> RIZ/771 56 . , ONITZOWZ0TW g
70652 oy MEM A CAB<2> RPZ704 56 4,/\\7s 5% 1C2707 |1 C2708
o0 oy MEM A CAB<3> R %;8 56 3 6 oW IrSZW 2X0201-H 1 ATUF —— Q. 47UF
MVEM A CAB<1> R 56 2 7 5% 7X0201- FF S ay” PP i _
o % MEM A_CAB<0> __RP2704 56 1% s SWIIZW X020T M 6R-1 M X5R 1
o220 ry—MEM A CS L<0> R (22 82 1 o ©WITS2W 4X0201-FF T
7m0 oy MEM A CS L<l> R2723 82 LAANZ o
wnn oy MEMA ODT<0>  RZ7Z4 82 1\ >*T200 200 v 1C2709
5% 17 20W 201 V- 2910/47UF
Spar e 2 crmm X5R 1
RP%gO3
NCx—= 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 > MEM B_CAA<9>  RP2712 56 s 5 !
o o VEM B CAAE> R %;% RNV AL 1G2710
70 6 22 [y VEM B__CAA<7> R 12 56 2,7\ 7 5% I/32W 4X0201- FF | 506
0 :3 22 ' >—NMEM B_CAA<6> RP2/712 56 TN\ 5w T 3w %0201 [ —P %%&QM X5R- 1
70 00 22 rmy— VEM B_CAA<5> «2;_.1 56 A an2 ol ;51 ml- HF
0227 MEM B QLK P<0> RZ2/71 39 1 2 %
70 22 ’Erm MEM B_CLK_N<0> «%;% 30 VY, SR TIwW T o C2477:]L_J[:]:_ 1 02477%,2
oD MEM & CREsL> 1_27 P 8 AN 5% 17 20W 20T VF % - 20%
0 22 7 rmy—NVEM B_CKE<0> Re /L 82 1 AAN2 2 o xsr 1 12 Al xR 1
70 6 22 (my— VEM B__CAA<4> RZ715 56 . p D% 1/ 20W 20T W ! 01 01
0wz rmy MEM B CAA<2> RI7I6 56 1 An2 >0
70 05 22 [y 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
G = VI Y o S - 2 A T ANk el i aa G TV o vy
o 73 NN\ 5% 1732w X020 FF % T, 19
70 63 23 Cy—NVEM B_CAB<9> R [ Oc 56 1 2 L2 Alovixsr1 |2 Arv xsr 1
70 00 22 rmy—VEM B_CAB<8> RP2717 56 NAAE o 01 01
70 00 22 rmy—VMEM B_CAB<7> RP2/7/17 56 s 6 D 17 32W 4X0201- AF
7065 207 rmy—MEM B_CAB<6> R %ZI; 56 2 LA LS R
o 6 M B _CAB<5>___RP271/7 56 1 s 5% - _Ll J_l
O =N RO T 31 A VAR s QR v v R M o e
02— MEM B CLK P<1> RZ/718 39, , DN IT20W 20T W L T2 Bl xsret 12 B xor 1
7 2 7 oy VEM B_CKE<2> R271 82 1 ANN2 o T T
7 2+ y—VEM B_CKE<3> R2730 82 1 ANN2 59 17 Z0W 20T WF
70 00 22 y—MVEM B CAB<4> «25% [ 561 p D% 1/ 20W 20T W ¢
70 63 2 M B B<2> A 1 56 4 5 ° 1 1
7062 oy MEM B CAB<1> RP2714 56 - 7 5% 4X020T- FF VAN PO A
e :rr_,m MEM B CAB<O> _ RP2 714 56 1\ g SWITSZW 20201 FF M XGR-1 RMGR-1
w22 m—MEM B CS L<0> R 73 82 1 o OWITS2W 4X0201-FF T
722 rmy—MEM B CS L<1> R2733 82 LAANZ o
7062 2 7y MEM B ODT<0> RZ734 82 4 , SN IT20W 20TV 1C2719
NV 5% 17 20W 201 MF 29/47UF
%
Spar e 2 crpm X5R 1
RP%ng
NCH—AAA~x NC CRI Tl CAL
50 PLACE_NEAR=RP2714. 8: amt C2740
1/ 32W (=
4X0201- HF % éd
ok
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8 7 6 5 4 3 2 1

CRI Tl CAL
PCI E_ TBT R2D C P<0> — — 4 PO E TBT D2R P<0> e
@———M R2D ¢ P<0 CZSO?UF |_m1o% st—ICERM 5201 L PCI E TBT_R2D P<0> ABY | pERP_O Q\CJE_BTS%LE PETP 0| AP« PCI E TBT_D2R C P<0> l—|C280 (:L)Ulé T0% 1&9 0 °
AALO AD7 oo /
o« PO E TBT ReD C N<0> C2801 . iy SPOLE TBT R2D MO PERN.O CACTUSRI DGE4C PETN.O POE TBT D2R C N<0> | pga] . _POLE_TBT D2R N<O> gy o
0. 1UF FCBGA 0. 1UF
(SYM1 OF 2)
o 1 —PCLE_TBT _R2D C P<1> CZ%O%UF ETYS . PCLE_TBT_R2D P<1> A2 | pegp 1 pere 1| A . POIE_TBT_DPR C_P<1> C2%4§U'; : PO E TBT D2R P<1> o uies
POl E TBT ROD C Nels s PCIE TBT _R2D N<1> _ ABI3 | pery 1 Y % o | PETN_1[ ADLL o, PCI E_TBT D2R C N<1> E_TET D2R nei>
o RIS |1o—%‘x€%m' 7 8 s ‘ﬁ—?u—,:' T e
D - POLE TBT R2D C P<2> (2804 ) W%m PCIE TBT ROD P<2> /815 | ooy o é pere 2| ADL3 ., POIE TBT 2R G pp> 2844 Fmv—mv—;mm—lm—@ DO E TBT 2R P<2> o, 1 o0
PCIE TBT R2D C N<2>  C2805 . 2 PCLE TBT R2D N<2> AN | pery 2 L PETN 2l D19 » PO E TBT DPR C N<2> | 845 . PCIE_TBT D2R N<2>
oo 10% X5R-CERM 0201 10% 16V e
PP3V3_S4_TBTAPVR 0. 1UF —_ 0. 1UF
o 1 PCl E_TBT_R2D C P<3> C2%016UF: I-mv—lzéﬁ—m « PCIE TBT R2D P<3>  AMS | perp 3 8 pET 3| ADI7  POLE TBT DPR C P<3> C2%4(13UF1 : PO E TBT D2R P<3> 1460
~ AB19 AD19 y
o0 14 PCIE TBT R2D C N<3> C2807 - I_m_ﬁ_m w PCIE TBT R2D N<3> PERN_3| | PETN 3 w PCIE_TBT D2R C N<3> C2847 11|: PCE TBT D2R N<3> s
0. 1UF C T 0. 1UF g ;
o m—1BI_PCIE RESET L R6 PERST_N RSENSE] Y20 TBT_RSENSE
TBT_PWR ON_POC RST_L 32 pwr on POC RSTN wo
=T RBI AS TBT _RBI AS 1R2855 . . . .
NO_STUFF NOTE: The followi ng pins require testpoints:
1K
PP3V3_TBTLC 15 17 25 26 27 62 64 C2810: L TP_TBT MONDCO AD23 | oo w 1% 0 - GPIlO 13 8 - GPIO.15
0. 1 E oM T TP_TBT MONDCL AC24 | \enper NG——xNC B0 1- GPIO1 9 - GPIlO 11
BYPASS-U2890 8: 2mm Sg 815! DEBUG For nonitoring current/vol tage 2 2 - GPIO2 10 - GPIO 14
1|y R2892* 1R2893 01 NOSTUEE TBT_MONOBSP W8 | vonoss_P 3 - GPIO 3 11 - GPIOO
R2:§939 52891 lélg 3. 35 = & 1B]_MINOBSN VLD | MONCBS_N Not used in host node 4- CGIOS 12 - o2
iy zﬁ:@ %@0‘” CRITI CAL 1/ 2@}@/ Eé%ow = 00T, DEBUG For monitoring cl ock " ®) B (76 € rsT 0 N1 TP TBT PA E RESETO L 5 - PCIE_RST_1_N 13 - GPIO 10
28, TP_TBT_THERM DP THERMDA Iy 6 - PCIE_RST 2_N 14 - PB_LSTX
201, 2201 OM T_TABLE ~Use AAS TND bal | Tor TFERM DN | (7)) B | PCiE_RST_1_ TP _TBT PCIE RESET1 L 7 PG E RST 3 N 15 PB LSRX
L Y5 TP_TBT _PClE_RESET2_L - 2 RST_S_ - Fe
) = TBT_SP1L_NOBI e EED 5 | ha et 5 O TP TBT POLE RESET3 L
(TBT_SPL_MOSL) 5 p 890 d.2 (TBT_SPI_M SQ » TBT_SPI _M SO P5 e o |8 > g LECERST. 3.
= AD3
(TBT_SPL_CLK) 6 | 71 $E¥ gg: gKL W EE;SENE POEGKREQ D NGV TBT CLKREQ 1SQL L oD PP3V3_TBTLC
(TBISBL_CS1)—1g= w0 10 1 > XDP_JTAG | SP_TDI Vi | g k entopw ©  TBTEN LC PVR oD = 'R2898
TBIROM VE L “qw w15 rp—JTAG TBT_TVE 253 1 ve £ a2l PCIE CLK100M TBT P 10K
TBTROM HOLD L 7 hoor 156 s XDP_JTAG | SP_TCK ARG |t & REFCLK_100_I N P 1 o0 50w
C Th 0D —TAG 1 SP_TDO R | 100 ] REFaLK 100 1NN 22 PCOIE QLKIOOM TBT N qmz %  R2895
vss DM 18 15 O] = 2
TBT_TEST_EN N | TEST_EN V] 4] A4 806
2 9 TeT TeaT PWR GooD 765 | 1eor o g g X:KLE? 6.Ur A2 g %(s%? %ﬁgg/l TBT R LA 2 SYSCLK CLK25M TBT (v oo
C 3 - = 120w Divides 3.3V to 1.8V
1 R2825' |'R2829 o 25 _DP_TBTSNKO_M._P<3>  El4 | ppgeo 3 p | ™Gk aur A TBT TMJ CLK_OUT 201
“ Y Zﬁf”" EZ;ZOW w o DB TBTSNKO M. N<S> D13 fopswo_s kN Y3 TBT TMJ CLK IN ot 63 27 20 25 17 1s _PP3V3_TBTLC
NO STUFF
0201, 50201 o7 2s _DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P —
o2 _DP_TBTSNKO_M_N<2> D15 | ppsnko 2 N | bpsrc 3 p| Al4 TP _DP TBTSRC M. CP<3> ., 1R2897 R28991 11R%896 11RO2K880
o 25 _DP_TBTSNKO_M__P<1> E18 | ppsnio_1_p ppsrc 3 N| P15 TP DP TBTSRC M. 32 o ‘éow 1/2 /50w 2750w
= o7 2s _DP_TBTSNKO_M._N<1> D17 | ppsNko_1_N DPSRC 2 P | _Al2 TP_DP_TBTSRC M._CP<2>, 2201 201, 2201 2340:1
B13
o2 _DP_TBTSNKO_M._P<0>  E20 | ppsako 0. p  |$ o o| oPsRe2N TP _DP TBTSRC M._(N<2> .. » _TBT XBAR EN_L
67 25 _DP_TBTSNKO_M__N<O> D19 | ppsnko 0 N |B >_ g DPSRC_1_P | _AL0 NC DP_TBTSRC M._CP<1> , = = = 2518 15 1IBT_GOR2SX Bl DI R
B11
o 2 _DP_TBTSNKO_AUXCH P A6 | ppgako_aux_p < o OPSRGAN BC_DF_TBTSRC M. _QN<l> .. Rogsl for YA .
. or 22 _DP_TBTSNKO_AUXCH N 55 | ppenko AUX_N _ g| oescopl % TP DP TBISRC M._CP<0>.. allows separation R2881
SNKO AC Coupl i ng " A o % | oesrcon[ ®9 TP DP_TBISRC M _GN<O= .. of GPIO2/GPIOSY 9,
o+ rmyDP_TBTSNKO_M._C P<0> C2820 DP_TBTSNKO_M._P<0> ., = DP_TBETSNKO_HPD DPSNKO_HPD_| %) 8| sosmc ax Pl 2 NC DP TBTSRC AUXCH CP L ecessary.  eei2 LA
- 2 AUX_| 64 . 5 1
DP_TETSNGO_M._C Negs>  C2821 1|1 50" ro ToTeNco_M_Neos R2830* o DP_TBISNKI M._P<3>  F0 fopswa 3 P = ppsre AU NL P8 NG DP TBTSRC AUXCH CN. TBT GPIO 9
v 0. 1UF i%‘ié‘l Ry 020 n 100K #r s DP TEISNKL M. N<3> = | DPSNKL_3_N 0 DPSRC_HPD_op| V3 DP_TBTSRC HPD S~ TBT GPIO 14
1/ 20W | DPSRC_HPD_
o 2o _DP_TBTSNK1_M__P<2> E8 o p NO STUFF
o DP_TBTSNKO M._C P<i> C2822 DP TBTSNKO_M._P<1> .., b DPSNKL_2
S TV hw—rsmr—xsm oo DB TBISNGL M. N<2> D7 jopsnazn |, 021 ces YL TBT_GRSX BIDIR PR 'R2832 R2883'| ('Ro882
o s rmy—DP_TBTSNKO_ M._C N<1> C2823 : DP_TBTSNKO M._N<1> .44 o 25 _DP_TBTSNK1_M._P<1> E10 | ppsnKl 1 P (FORCE_PWR) GPI O 3| V2 TBT_PWR EN am s 190K 10K 10K
0 10F | TEE G, = o2 DP_TBTSNKL M._N<1> D |ppsaa_1 N E PO a/wAKE N 0Ol J4__ SMC PNE S4 DARK L ooy = 57 s v v e
B v GPIO 5/ 00 PLUG EVENTL A2 TBT_Cl O PLUG EVENT 15 16 2201 201,( |,201
DP_TBTSNKO M._C P<2> (C2824 .|| DP_TBTSNKO_M._P<2> DP_TBTSNK1_M._P<0> E12 | ppsnk1 o P |2 > 2 PLUG
q — = GPI O 6/ Gl O_SDA ABL  SMBUS PCH DATA 14 16 19 40 56 69
0.21UF e o DP_TBTSNKI_M _N<O> DL | ppsnet o N |5 O A I aVBS PG K <D
) ) SCL_ 14 16 19 40 56 69
v DB TBTSNKO M.C Ne2» C2825 1 |e o B, TETSNKO ML N<22 - o DP_TBTSNKL_AUXCH P M | ppsna_aux_p PI0.8/EN.G 0 PWR Co| P2 (TBT_EN G O PVR 1) —
- E;).26U X5R- CERM o7 25 _DP_TBTSNK1_AUXCH N B3 | ppsnKi1_AUX_N @GPl O 9/ OK2G2SX_oDr|_MB TBT_GPIO 9 2
DP_TBTSNKO_M.__C P<3> L2 DP_TBTSNKO_M._P<3> ., s cPio 4] 13 TBT GPI O 14 s
m 0. 10F | [ 0% &5, 02T w13 C—9 DF_TBTSNKI_HPD DPSNKL_HPD_| 015 Y5 TBT DDC XBAR EN L o
o s rmy—DP_TBTSNKO_M._C N<3> C2827 |- DP _TBTSNKO_M._N<3> .. )
0. 10F | MR &%, 02T R2831 A_R2D_C_P<0> G4 | pa_ci o0_Tx_PIDP_SRC 0P| [PB_Glce_Tx_ProP_Src 0_p| R24  NC TBT B R2D CP<0> o
2828 1250 A _R2D C N<0> E24 | pA C 00_TX_N DP_SRC_0_N PB_ Ol 2_TX_NDP_SRC O_N_N24 NC TBT B R2D CN<O> o o
o "E——|DP TBTSNKO AUXCH C P 0 1U; I—mv—rsv—mr—;sﬁ v, DR [ETSNKO AUXCH P 2 o 28, A D2R P<0> @2 | pp_ co_RX_P % % PE 02 Rx Pl 22 NC TBT_B D2RP<0> am e
- - E22 N22
o7 13¢q@ry—DP_TBTSNKO_AUXCH C N C2829 1| DP_TBTSNKO_AUXCH N ;o A DR N<0> PACIQO_RX N 2 2 B 2_RX.| NC TBL B D2RN=(z < 2025 _TBT_A DP_PWRDN
0. 1UF 'l X5R cerm = A_CONFI GL_BUF KL | pA_CONFI GL/ 1 ©_0_LSEO PB_CONFI GL/ Cl O 2_Lsed_Pt TBT_B_CONFI G1_BUF ame s _1IBT_B _DP PWRDN
. A CONFI &_RC ' | PA CONFIG2/CIOO_LSCE_| | PB CONFIG2/ClO 2 LSCE M TBT_B CONFI&_RC am e 282725 1BT_A HV_EN
SNK1 AC Coupling » TBT_B HV_EN
A R2D C P<l> L24 | pa cio1_Tx PiDP_SRC 2P| [PB.acs_Tx ProP src 2 Pl V84  NC TBT B R2D CP<1> oo o
o7 e 5@———|DP TBISNCL M. C Pl C2803?U'; I—m-v—n;v—lmj-r—;5RLz v, Do TBISNKI M. P<0> . A RPD C N<1> J24 | pA_CI OL_TX_N DP_SRC 2_N PB_CIO8_TX NDP_SRC 2 N_%24 NC TBT B R2D CN<i1> oo o R2888! 1R2887
o s my_DP_TBTSNK1L M._C N<0> C2831 :|: DP _TBTSNKI M._N<O> o A DPR P<1> L22 | pa 1Ry P el e PB s Rx P W2 NC TBT B DPRP<1> P 10K 10K
0. 1UF 'l x5R ceRm A D2R N<1> 322 | pp o1 RX N E E PB_ Ol 08_RX_N_U22 NC TBT B D2RN<1> o 1/2@4\? g/%iuw
o 1 DP_TBTSNK1 M._C P<i> 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
o 05 rmy—DP_TBTSNKI M. C N<1> C2833 : | DP TBTSNK1 M._N<1> .. - 1
0. 1UF I 388 R n TBTPA M._C P<1>  Al6 | pp ppspc 1 p wn PB_DPSRC_1_P| 220 DP TBTPB M._C P<1> o> =
A DP_TBTSNKI_M._C P<2> C2834 . |- DP TBTSNKI M._P<2> n TBTPA M._C N<1>  B7 [pa DPSRC 1N PeoPsRC 1 N B2L  DP TBTPB M. C N<1> o
o é)g%UF 18R B " TBTPA M__C P<3> A8 |ps ppspe 3 p PB DPSRC 3 P A22  DP_TBTPB M._C P<3> L R S DA 00 201
- DP_TBTSNK1_M._C N<2> L2 DP_TBTSNK1 M _N<2> .. " TBTPA_ M__C N<3> __ BIO | pp ppspc 3 N PB_DPSRC 3 N_B23___DP_TBIPB M_C N<3>
0. 10F | Mgy, v+ M o o Thunderbolt Host (1 of 2
n TBTPA AUXCH C P F3 | pA_AUX_P PB_AUX_P|_DL NC DP_TBTPB AUXCH CP _epmy i 11
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 & o 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 S <E4LABEL>
0. 1UF 11 eR certa 28 27 @ | @GPl 0 0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| M TBT B HV_EN o > THE: .I“Sima.:mpm: A?LEEFQEI(N?S:THEERTY:
MB L2
oo DP TBTSNK1 AUXCH C P C2838 DP TBTSNKL AUXCH P .. o = GPl O 10/ PA_Cl O_SEL/ BYP1 GPl O 11/ PB_Cl O_SEL/ BYP1 - $S¥ g (DZIP OP\?\IFE?IISN oo i PROPRI ETARY PROPERTY OF APPLE | N ©
o 1UF XIUS‘VR CEIERVM 020T 28 GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2, oD 25 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 28 OF 121
Il NOT TO REPRODUCE OR COPY I T
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64 62 27
???
250

EDP:

PP1VO5_TBTLC

EDP nunbers are from 12/22/2011 emil

mW (Si ngle Port)
mV (Dual Port)
1600 mA C219000 1

CRI TI CAL ???? MmN (Single-Port)
310 | yee1po on OM T_TABLE veetpo | K11 . . 2709 mW (Dual - Port)
312 | yec1po_oN U2800 vecipo | K15 EDP: 1100 mA
1C2910 [1C2 J14 | vecipo_on OAC]—L'J:SCE%ADGE"'C vecipo |_L10 C2941 1| C29421 C294 11 C29451 1 C2905
e SER e R sl T T T I =
CERME X5R 2—!7 2 Xt 2 %R VCC1PO_ON VCCLPO X5R 2 X5R 2—( ;( X5R 2 —F BV X5R
0402>1 0 0301- KL7 | vocipo oN veeLpo |_MI5 02011 020171 020 02011 02~ 1
T15 | vociPo_oN vecipo | NLO '
U4 | vocipo_on vecipo | N4
V7 | veeipo_oN veerpo | P11
CZPO?:_ 1 4 1C2 V8 | voctPo_oN VCC1PO 212
BT T T @9 vocaro ee Voo R
CERYLAOR T 5361 GL2 | voc1po_pe 8 voorpo |71t
Gl4 | vecipo_PE 010
Gl6 | vecipo_Pe > VOCIPO |
L a8 | vearo oo vecieo VL PP3V3_TBTLC o 17 28 27 62
H19 | vocipo_pE VOCLPO 22?2 MmN (Si ngl e-Port)
K19 -
— VCC1PO_PE vocsps | M ) éng msl\é( r?)&al Port)
Mo | vecipo_pe voaps | P7 :
Tro | VCCLPO_PE vocsps |17 C29711| C29721 C297 1C2960
VCC1PO_PE TOUE —— 1. 0UE 1.0 — JQUF
V15 | vecipo_PE veesps_ci o L18 62 SZ’;— 62 SZ)Z 6 2 %é\a
V19 | vecipo_pe vecsps_ciof M8 020>1< 1 020>1<-1 T 020 T Foo 1R
xi VCC1PO_PE veesps_ci o] Ri8 :
VCC1PO_PE vocsP3. P :1;
i VCC1PO_DPAUX xgz?g His
VCCLPO_DPAUX vocaps op | ML
ADL | yss vocspa_prAux [ H7
KI3 | yss
K9 |vss
12 | yes PP3V3_S4_TBTAPVR : 51 20 o
L16 | vss veespa_poc | K7 EDP: 10 mA
L8 |vss
M3 |vss vsspe | 22
M7 | vss vsspE | @24
M |yss vsspE | &
N12 | yss vsspe |6
NI6 | ysg vsspe | B
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 | yss vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe | _F23
U2 | yss a) vsspe |_F5
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 | yssPE vsspe | _L20
ABLL | vsspe vsspe | ML
ABL7 | vsspPE 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
AA | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | ysspE vsspE |_V23
Bl | vsspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe VSSPE :1;
8;‘ VSSPE VSSPE o SYNC VAGTER-JAL M. B SYNC_DATE=027 06/ 2013
e vsspE |21 ——
S SE vssPE |2 Thunder bol t (2 of 2
VSSPE VSSPE -
1 1 d} Appl e | nc. <SCH Num>| D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY _OF APPLE | NC.
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Page Not es si 84090
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) 0go  Ves(th: -1.4v CRITI CAL
- =PP15V_TBT_REG (15V Boost Qut put) SPaashbs Rds(on):  46mohm @ 4.5V Vgs 13095 CRITI CAL
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input)  ife ss so 10 22 o _PPBUS G3H EC) ld(max): 3.7A @70C 6. 8UH- 4. 0A D3095 poisy TRT oo
- =PP3V3_TBT_FET (3.3V FET Qutput) 8-13V | nput © 4 PPVI N S4SW TBTBST_FET . LYY TBTBST BOOST A N[ K _
- =PP3V3_SO_TBTPVRCTL Changes T equi r ed BT o 1835 1 Pit0e20 50 B oo ] Vout = 15. 1V
- =PP1V0O5_TBT_P1VO5TBTFET  (1.05V FET Input) for 2S. 12t Vol age ot speci 1 ed here, 3090 :| c3091 : gsggé& R3089 $230L | Max Current = 1.0A
- =PP1VO5_TBT_FET (1. 05V FET CQutput) R3080" T add property BRCanot her page. 10UF 10UF - TBTBST SNS1 N 0 5 = — 300KHz
= 4 . . : 080°) |+ c3080 2 32 - % req =
i gnal aliases required by this page: ks L0, 1UF X5R- CERM 2 X5R- CERM 2 .
DI |- =TBT_CLKREQ L w233 T, 199 - R3091: 0603 oss |
- =TBT_RESET_L 201, pris 200K N oo ol e
I(BO\/I %Dt ions provided by this page: TBTBST PWREN DI V_L 1/2§,:‘4/'\7 = N [— | PLACE NEAR=C3095.1: 2 nm
NON 201,
R3081! <R1> 1grEST EN LMLO 25 Jey oo T OAL - g
150K U3090
1/ 20W LT3957 sns2|_3
M, TBTBST_| NTVCC 28 || nvee &N
M NERES-W BHES: 2 T
TBTBST PWREN L TNEGC : .
TBTBST_VC 30 v >
o Cc3081 C3092 3087 MLRECWERES 2 o & NC ’ :
22 LFBA 1 1 1 1 Zl 1
rNL00sHA- 3 2. 20F L | 22U L L a7pF R3093 TBTBST RT 33 fRr = —— 22PF 133K 2% 30%
SYM.VER 2 T BT 5% 1% 36 38 16w XSR- CERM 2 XSR- CERM 2
X5R- CERM 2 X5R- CERM 2 2 NPO- COG CERM 1/ 20w 2 CerM M- L 0603 0603
202 202 0201 23/1;2 TBTBST SS 32 [gg 0402 <ﬁ§§
TBTBST_VC RC FBx| 31 TBTBST_FBX
2 34 |gyne SO shorted to M NRER-WBHES 2 T |
L GN\D i nsi de package, T =3 - 1 1 1 1
'R3092 1 C3082 13093 R3094 1 C3094 ho XW neceseary. (NO STUFF - R3096 3084 | |1 C309A | | C3099
73.2K L 35UF L 3300pF  41.2K¢ | L 5330 3089 15. 8K — 30% — o
/5ow T %9% 1% 1/ 200 1= &% SAD, e a— —— 100PI 1180 72 25V 5 25V 5 50V
10V 10V 6.3V - gm/ TLF X5R- CERM ngscERM é}g—ZCERM
L5361 2 XSk CERM 2 X7R. CERM 2B, 2 cBRw SR BB EEEEE 2 2%, 462, 0603
02
<R2> . GND_TBTBST_SGND ¢ <Rb> C3085: C309B:
WLQ(falling) = 1.22 * (RL + R2) / R2 NERECK-VY BTH=G: 35 1008 — 100F ——
WLO(rising) = UWLO(falling) + (2uA * R1) AV YoR CBRYI 2 x5 CERM 2
C ULO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# | sol ation 1
o2 1455 % % 9 5 #°_PP3V3_S0 oD
BEEUERBE PP3V3 TBTLC e e Dy %ﬁgﬁVK_ . .
> | sor-se3 5330(%88
'R3040 -| CRITICAL [*R3007 o 5% ow
10K VoD 100K 7S ot G2 Max Vgs: 10V 2540:1
%0439 3 Us000 e TBTBST_SHDN DI V
DVN32B2 L E - 2201 SLGAAPO16V| 2201
tFrgaoe S ] ;n TDEN PP1VO5_TBTLC 5 27 e o =
SENSE| 2 *R3087 3D
N TBT ENLCPWR O] 3T o 3000 N 330K 3 Qoo 7
® ~ 0% —— 50w > | sor-se3
X5R- CERM 2 M —|
020t 4 TBT_PCIE_RESET L 2
- PCH_TBT_PCl E_RESET_L 3vee RESE o E = sy
ﬁ"') DLY = 60 ns +/ - 20% L
atform (PCle) Reset . = SMC_DELAYED PWRGD (s o7 30
EN
= TBT CLKREQ ISOL L e e =
+ comTBT_CLKREQ L slar 7 Y= T QKREO 1Sl L .o,
Pul | -up provi ded by SB page. an BB - B
n o
n 1
TBT EN LC | SaL TBT "POC'" Power-up Reset
R3011 = o 25 26 25 _PP3V3_S4_ TBTAPWR
B 56 5K TBT_EN LC RC3V3
% n ] H
48 3.3V TBT "LC' Switch J P—
20t U3010 VDD Pul | -up: R2810
PP3V3_S0 P15 70 17 10 27 a0 30 38
SuEEBREEy PP3V3 SO o TPSgS%924 " I:/?V:(;:u I l;%'le' Ir_“c o~ (158 ,ézcs) 26 27 62 64 2 Jsense (U303 Oreser e TBT_PVWR ON_POC RST_L . LA P B B Rt
74 X = oD 1
TPS3808 R3030
B2l N vour(fer TBTPOCRST CT 3 lor N UPQls  TBTPOCRST MR L 025 100K
CRI Tl CAL U3010 THRM DWN5LG6VK- 7 it %
C3010: < lon G\D PAD ALY Y] 1/ 20w
1. GUE - Jovs) Par t TPS22924C +C3031 C3030: = N = , %01
) _ 0.0047UF 0. 1UF - TP
2 5 S3808G25 ”
623V = Type Load Switch 300 T = 9
02058 3 2 2Y, U L1 Vt = 2.33V +/- 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns
3011 @ 2.5V 25. 8 mGhm Max 330?8%1
1 _ 1 —
1. 0UF L B = XTR- GERM 2
2N T
X5R 2
0201-1 =+
R3016 =
AL TBT_EN LC RCIVO5
“ H n 1 H
M 1. 05V TBT "LC' Switch o2 51 w1 go g 1, PPLVOS_SO 1.05V TBT "Cl O Switch
o¥b1 ot 62 20 20 2017 15 PP3V3_TBTLC
514230 27 17 go.35 1.9 5, PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 02 o 20t TPS22920 PP1V05_TBTCI O 0 62 50
dtetebiet £ n m_[“Max Current = 4A (85C) R3020 & 2 {"Max Qurrent = 4A (850)
B2 ]VI N vcm[ Bl 1 28% B: ]w N vcuv[ B
/1 20W
A & = U3015 2’641:2 = CRI TI CAL = U3020 SYNC MASTER=J41 M_B SYNC DATE=02/ 06/ 2013
ORI TI CAL Par t TPS22920 Par t TPS22920 T
C3015 | 4 _22]on TBT EN CIO PWR | D2 oy . TBT Power Support
1. Ozhg".,fﬂ—— G\ Type Load Switch 3020 G\ Type Load Switch e
6, 3V 1 =l
Dzoﬁzlr 8 R(on) 6.1 mOhm Typ (g3025 (ol 1. 00F L e R(on) 6.1 mOhm Typ Appl e 1 nc. <SCH_NUM>| D
@1.05V |10.4 nOhm Max DWNSLOGVK: 7 | S @1.05V |10.4 nOhm Max uaogey
NO_STUFF — 02008 S <E4LABEL>
C3016: = s NOTI CE OF PROPRI ETARY PROPERTY:
th T [SS[: BERETTI LT e i 5 e
6.3V = OSESSOR AGREES TO FOLLON NG
020% 2 2515 y—IBT_EN C1O PR L 1 - TlTEngNZgN;g:AN Tﬁg}ﬁ%&gﬂ I CONFI DENCE 30 OF 121
P — - 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= I'V ALL RI GHTS RESERVED
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7

3V/ HV Power

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

MUX

71 28

TBT_A _D2R1_AUXDDC P

71 28

TBT_A D2R1_AUXDDC N

e

TBT: RX_1

. _TBT_A _HPD .
5 _TBT_A CONFI GL_RC JiC?»ZOZ
. comTBT_A_CONFI G2_RC oP1UF
2 oggimm

R3252' |'R3251 (32941 13295 |'R3241
M M 330PF —— —L 330PF 100K <
1/ zﬁx\/ 20W }8\4’;— T 18 %zow -
201, 2201 XTR GhEM FEFLCERM 5201

DP Source mnust pull
down HPD input with
greater than or equal
to 100K (DPv1. 1a).

Si nk HPD range:
High: 2.0 - 5.0V
Low. O - 0.8V

n TBT_A R2D N<1>

o2 20 21 20 2 _PP3V3_S4_ TBTAPWR
sl 371938 1 3 5,-EPSV3_S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni mum) C3 20 1
c32871, C32801 1C3281
L& Lt 22L§E L L oite IHVS3  890mA  830mA  930mA (assunmes 3S, 9-12.6V, 7.5-11.7W E:: ®| S GNAL_MODEL=TBT_MUX
20% 20% 1 1= 1Y X5R- 8% 2 VDD
ogggéizaéﬁ,\f 2 en celyy 2 [z Oggﬁw PP3V3_S4 TBTAPVR s 2 2 20 o GND_VOI D=TRUE R SAL
D Balyers O ReES LTS 32774\ = | | cEiiotoaa
o o2 2 _PP1EV_TBT ) ; art L PPIVIRHY 54 TBTAPUR " 2 $S¥ ﬁ gg gﬂz '—|o. 170 T L TBT A DPR C Nels LN e T .
18. 9V Max v EXER| Ve iy s C3276 1|2 1 TBT A _D2R C P<1> 8 |rp+ AU O EN 24_DP_AUXCH I SOL_L o
c32151: |rc3210 32851 103286 1C3211 0. 470F Ié%éw P o P & _TET A DP_PVRDN am >
75 0E 1 UF ORI CAL 0.1 5_— - oAU DF TBTPA AUXCH C N C3230 1 » DP_TBTPA_AUXCH N 1 |auxe
R T— i’gg/} e ol r XBR_EE st T g;{ n DS A e 0. 1UF |}< g .+ DP_TBTPA_AUXCH P 2 |ax+  (1PY A O | 23_TBT_A D2RL_AUXDDC N s -
X5R GERM 2 2 3% QN 201 462 ™ ECED L| I_W_m_l (1PD) AUXI O 22_TBT_A_D2R1_AUXDDC P 4 1
16 |ENHVU FAULT. 0. 1UF X5R- M 18 13 DP_TBTSNKO_DDC DATA 4 |pbc_DAT TBT: RX_1
5
o 5 10 > S4_PVIR_EN 5 |en |ser vepd 8 | TBTAPVRSW | SET V3P3 s DP_TBTSNK K DDOC_OLK
2 2 o> TBT_A_HV_EN 11 |y en IseT_sq 10 | TBTAPWRSW | SET_SO »s com TBT_A_CONFI GL_BUF 16 |ca pETOUT A DET 18 TBT A CONFIGL RC
s m—PM SLP_S3 BUF Il 175 I SET_sq 9 TBTAPWRSW | SET_S3 o DP TBIPA M. C p<1> —C3232 1112 .. DP TBTPA M P<i> 11 |pps
TBTHV: P15V | | TBTHV: P15V D S TBTPA M. G Ne1o 0, 22UF 2 DP_TBTPA_M_N<1> 10
Qb R ] rR3210! |'R3211 R3 n s D C3233 1|2 2 oP- oMo 19 DP_A LSX M _P<1> o
e EEE 12y See 8K 4 522, 6K 36 0. 22UF ! 1 387 §.3Y TBT A LSTX 14 e (1my OPMO[20 DPALSCM Nel> o,
elow =9 3% Hoow ‘éow TBT_A_LSRX 13| o (1 Py TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 <
TBTA ET. R <RV3P3> 2
TBTAPWRSW | SET_SO_R 2 ¢om DP_TBTPA_HPD 12 |yppout weo 17 TBT_A _HPD 2
TBT%;ESB\A 1%'2_'\]/_'4'315\/ Single-fault protection = HD T':’ AD
55 6K 25 BK requires two R's per HV af
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL S Thunder bolt Connector A
Nomi nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num - 120-
J O PP3V3RHV_S4_ TBTAPWR F
32001 0603 NECKTW DTH= X R3201 TBTACONN 1 C
0. 015 — i2 NeEKY! BU GND_VQ DETRGE
gé\?z TBTACONN 20 RC 1 2 (0-18. 9V) C32051
XTR- Goby NESKW DTH=O 1w 0. Olké%
1B C321(L)JF]:_ iy X5R- cEE 2 G\D_VO D=TRUE
GND_VO D=TRUE " T, 33{ . c32 %otlh Cs)
gt G s 0s02 TBT Dir  DP Dir PO TBT.D T . TBT A ROD P<0> 0. 22UF %2% AT A R2D C P<0> ez
I ADER B<D> O 47UF F&zm?“}“ u BT ADPR S P02 - - J3200 - e o TBT A R2D N<O> C3271 1 TET A R2D C N<O> amyes =
7 2 o C3275 1|2 7 - - MDP-J11 - _ 0. 22UF!
'—| I?Uvnv—zm—' D=TRUE GND_VOl D=TRUE F- RT-TH :
0. 47UF | CERM XsR- T G\D_VOl 1 150 TBT: RX_0O
R32914I|-< 5?295 CRI TI CAL GND_VO D=TRUE 1@07VO D=TRUE
1/ 28 /Bow 514-0818 4R7302K71
201, 2201 i OHOT_PLUG DETECT G\DO ; 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5 OO &L M._LANEOP O-—— 5201
B | - O CONFI G2 M._LANEONO-—
O G\D GN\D O
o > DP_TBTPA MG Pe3> —S3208 Lo — . DP_TBTPA_M__P<3> -— - 10 [ OM LA L aneap 02 - - DP_A LSX M_P<l> .,
o DP_TBTPA M _C N<3> 3378 1 (5 O » DP_TBTPA M._N<3> -— - 12 1 OM_LANESN  M__LANELNO-E - - DP_A LSX_ M _N<1> 4
- 8
0. 22UF !l %R 3201 TBT: Unused 12 OG\D GNDO-—= TBT: LSX_R2P/ P2R (P/N)
=== 0% 5,37 | OAUX_CHP  ML_LANE2PO -
18 | HAUX_CHN M__LANE2N O-—+7
20 19
QDFLF’V\R RETURN O
\ GND_Va D=TRL;E
SHI ELD PI NS Both C's
J 32578
bt o i & L 0 22UF TIBT_A D P<1> 25 71
4 TBT A R2D P<1> 575 TBT_A R2D_C N<1> g

1 2]
e

TBT: TX_1

0. 22UF ? 02

GND_VO D=TRUE | GND_VO D=TRUE

470k R's for
on AC-coupl ed signals.

ESD protection

SYNC MASTER=J41 M.B

SYNC DATE=02/07/ 2013

Thunder bol t

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

Cbnnector A
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Par t TPS22924C
D Type Load Switch
R(on) 18.5 nChm Typ
@2.5V | 25.8 nohm Max
Sense resistor on
sensor page TPS22924 PP3V: o 11 13 15 16,17 18 20 20 30 42
’ PP3V3 W AN a7 a8 39 41 6s a PP3V3 W.AN R AL » csp < 2 HE RN
@!EN W BTEES: 3 M @EN W BHES: 3 mm LBt |Vt viN([e2
Ji C3521 AeEEa5Y AeEEa5Y CRI TI CAL
&:{;{/AUF Max Current = 2A (850 @b 7] SMC_W FI P\%N 29 37 39
2 X5R
51450335 561
| TI CAL I BYPASS=J3501: 5rm g _i 3550
553D5|9919 = 2 %go‘/
X
- RT- 0201-1
F-RT- S Al RPORT _____J_
1
g 2 W Fl_EVENT L o o7 % o =
o weuPOE AP RRD N C3531 :|]. PCIE AP_R2D C N am a4 e
ot1s - 0. 1UF I T 38% cerm 3581
oTe *— . POE AP RRD P C3530 1|2 POE AP RRDCP  amuw
P 0. 1UF 1 1382 cerur 8301
5 ; - PCl E_ CLK100M AP_N 12 oa 0
- PCI E_CLK100M AP_P 12 01 00
g S - Jany]
C oo - PCI E_AP_D2R P QoD 1 56 0
11 e PGl E_AP_D2R N 14 64 69
g = - oD
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
olss - PP3V3_S5 611 13 15 18 17 18 20 20 34 42
16 e 8145302082 80 00
o -
17
o o i _PP3V3_S4 = ;5333638 39 58 62 04 APCLKRQ | SOL J 1 C3540
] Rigea| L'anse o L
ol 19 1 C3532 o 76 u3540 2 Beth xor
20 1 UF 1/ 2 20W 01
o2 = g;o” 2@{ %1 SLGAAP041V
K Sov *°R P3V3W AN_VMON 2
BYPASS=J3501: 1. 5rmm
R3§58
« AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
AN AP_RESET L o
1/ 20W
o¥h1 EN 6 SMC W EL_PVR_EN qmy oo 57 30
o] AP CLKREQ O L 7lin LD ams | AP QKREQR L
TR oo APCLKRQ | SOL
'R3555 d d 'R3556
Kk . 190K 9
20W 1/ 20w
B PCI e Wake Muxi ng 61 APCLKRQ BI DI R |, 8501
% HE PP3V3 S5 4 R
SEL | OUTPUT = 2 1 AP_CLKREQ L (g
5%
L PCl E_WAKE_L ( BO) 158w
1 . -~
8261 202 ° H ‘ AP_SOI X_VAKE_L (B1) o,
75 5 S?z cnxcﬁ CAL
1/ 20W CERWEX
35 0587 560 sle AP_SOI X WAKE SEL ¢ iy
= NC7SB’¢;Z:L7§7P6XG R3559
VER3 0|3 PO E VAKE L oD e o %%
LAP_PCI E WAKE L 4 ln Bi[L _AP_SOI X_WAKE_L o 156w
GND 0201
Jj
NOSTUFF
= R3560 BLUETOOTH
1 2 o 30 3 3 33 3y PP3V3_S4
1/520{'3W

3.3V WLAN Switch

0201

1 C3510
0. TUF

- : SMC_PMVE_S4 WAKE L
VDD]_O T2 %gé%/ NO_XNET_CONNECTI ON=TRUE
374 of *oR 8510 o)
CR"?:CANL DP77 5 USB BT P @ 14 68 DFN1O06H4- 3
7 USB BT N SYM _VER 2
e 0a USB BT CONN P 10| pp DM 2 D o
ss e USB_BT_CONN N 9| pw oP_1l 25 NC 1[c* sk
omal 1 BT WAKE
(o =g o 3 Y =
4 PM SLP_S4_L 'R3512
SI GNAL_MODEL=BT_MUX o o w0 30 57 %%iw
> SEL | QUTPUT 2
2
L BT_WAKE (1)
H | USB BT (2) 1

36 37 39

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

TTTLE

Wr el ess Connect or

d} Appl e I nc.
®

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

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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PLACE_NEAR=J3700. 1: 3nm

ocB

64 62 41 30

| sol ati on

PP3V3_S0SW SSD

BYPASS=U3710: 5 nm

1 C3718
/1UF

XSR CERM

I?

CEI3T7I (%L CRI Tl CAL 1
FERF 26- M 6A TGRS ol SMC OoBL R2D L .
o1 624130 PP3V3_SOSWSSD o 1 «: PP3V3_SOSW SSD FLT 4(B710 j—@
0603 mm 74 65 64 62 61 08 1
13701 ic3702 VOLTAGESS 3V sunupBRREL PSS SO T
°/ °/ 1
2 ig CERM 2 ig CERM 51450449 R3170109 R3170%91 | &
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm ?é;lo%l_ 1/ 2 W 1/ 2 W
F- RT- SM
GND*VC'? o o 5GND vao BYPASS=U3711: 5 nm
2|5 o152 o] SMC OOB1 RPD CONN L 01711F
3|5 o151 o] SMC OOB1 D2R CONN L fé%?
4 X5R- RM
O — 01
515 oS50 SSD PCIE SEL_L oo 56 o CRI TI CAL
6 o o 49 SSD _DEVSLP am s o 6 74LVC1C08
w0z BB EE__PP3V3_SO 715 ol4e SMC PWRFAIL_ WARN L s 2 SOT881
BRUBEBHEB 6% " SSD RESET CONN L Cl D SSD PWR EN (T 5 20 50 59 s 7
NC SSD_MEG RSVD ol 1 ]
o PCIE SSD R2D C N<3> C3710 1|2 cb va TR 0 8 ol SMC_PWRFAI L_WARN_L Si gnal TFias PU on SSD modul &
o o 1UF TO% 16V OGRCERMTO20T , o, POl E SSD_R2D N<3> | [troell | | o[ 45TreE] PCIE_SSD D2R N<3> oo 12 e 50
o7 2 T PCl E_SSD R2D _C P<3> £3 ND VOl DTRUE s2o0a PCIE_SSD_R2D P<3> | ITRUEI2Z | 5 41447 PCl E_SSD D2R _P<3> o 12 54 7
1UF R- CERM 0201 13 o o 73 =
o 12 rmy—PCLE_SSD_R2D C N<2> C3712 1 |2 G\D VO D=TRUE oo POLE SSD R2D N<2> | [rrel4 [ S [42 1Rl PCIE SSD 2R N<2> o 2 o o7
1UF | [10% 16V X5R CERM 020~ "Bl E_SSD R2D P<2> TRUE 15 5 o 417RUE| PClI E SSD D2R P<2> 12 64 67
R ik I-rcrglrsv%::ik&m—cmrl 55 o] =
0. 1UF
o LOLE S50 00 C ey (3714 I"lz:ngl?s\é%m 1o o
0. 1UF o d oo PO E SSD R2D N<1> | [rel8 [ S [38 1l POIE SSD D2R N<i1> oo 12 o4 50
o 12 PCIE SSD R2D C P<1> C3715 1 ||2 aw vap=TRE o e POIE_SSD R2D P<1> | [TRUE19 37 1RUE| PCIE SSD D2R P<1> 12 6n 67
0. 1UF | [T0% I8V XoR CERW 020T 20 8 8 36 oot
o7 12 rmy—PCLE_SSD_R2D C N<0> C3716 1|2 _G\D VA D=TRUE oo POLE SSD R2D N<0> | [rroe2l [ S [351ruel PCIE SSD D2R N<O> oD 52 o0 o7
LUF | [0 10V XORCERM 0201, o, PO E_SSD R2D_P<0> | [rrue22 [ o [347re[ POIE SSD D2R P<0> [ 1 o0 o7
o 2 PCl E_SSD R2D C P<0> C3717 1 %%D%W PEN I EE]
0. 1UF . SSD_CLKREQ CONN L 24 [ 5 ]|
25 32
26 8 8 31 PCIE CLKIOOM SSD N e e
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 ot 20 PCIE CLK10OM SSD P12 o or
28 o o 29
54 59
55 8 g 50 PCl e plol arity i nvgr si onhang I ane re\éer sal
; ; are only pernmitted on the device side,
56 61
Supervi sor & CLKREQ# |sol ation 57 8 g 62 provi ded the device PHY supports it.
Del ay = ~55ms
PP3V42_ G3H *to_ofed
_PP3V3_SOSW SSD__ 5 41 oz o K aag a0 a0 w0 '
CRI Tl CAL 4 1 C3740 =
R317491r12R327K41 - J: oL UF .
1005 4 3 292K G720 | T ke Gunsti ck3 Connect or
jﬁ‘v 1 SLGAAPO16V 201
2 2 TDFN

SSD _RESET_L am s

SSD_PWR_EN 15 30 58 59 64
SSD CLKREQ L mom w2

SYNC MASTER=J41 M.B

SYNC _DATE=04/09/ 2013
—

TTTLE

SSD Connect or

d} Appl e I nc.
®

D =ra A

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PP1V8_CAM., s,

NOSTUFF NOSTUFF
1. o382 % snorm 1R3930 |38YT 'R3934
BYPASS=U3900. K13: 2. 54MM 1 2 P1V35_CAM SRVLXD PHASE ., 100%%5\/ ]i;i‘)é%\ll(v °‘§0W
72 32 1 PP1V35 CAM 1008
' - 06 _L1C3921 _L1C3922_L1 C3923 _LC3924_LC3912 5:37%]'53 PLACE_NEAR=U3900. K13: 4MM 5201 5201 2201
Vi = L39 UF UF UF M -
oo 20/n
22NH 2 ém‘/ P A P é v 2 fen’ 2 Gl wa _PPLV8 CAM CAM_RAMCFGL .
PP1V35 DDR CLK 2 8361-1 561 88511 CAM _RAMCFQ) -
VANSRESW R =0 1 C39(;32 T ’ ’ 'R3920 .
00 | e : - @ o vsso| i 901 |mgas o
5700 % gé
B FBGA 2 B X5R ,201 2/%ow ?é‘éow 2/%0w
N7 SYM 3 OF 3 0 L3903 2201 2201 2201
- CRI TI CAL e 220-OAM I. 4A L3001
il o ]M Pl _AGD 4 = LYY Y L2 PP1V2_CAM XTALPCI EVDD . 5 1. QUM BA S5MOHM
= om T_TAEI[;REVDD' ol [& PPOV675_CAM VREF, 272 _EC3930_EC3931 0603 =+ . 2 P1V2_CAM SRVLXC PHASE .,
c10 = K4 : OB TOUF a PP1VZ2, CAM —L —L 1008 .
1 o 1 = 00. ML3: 4MM
o [Jpae a0 = et "@ BN on +€3970 |1 3971 [+ C3972 3975 LSRR LSRR PLACE_NBARELS9
R 0361-1 0402- 1 TUF N é’,, 2o, 2o,
Gl4 DDR_VDDI O_cK| & X5R L3904 Oéﬁ P\ 2 X5R 2 XsR 2 X5R
M2 | )P AVSS . = 220-OHM 1. 4A —F Boom [2 g [2 fefoon 12 § of o "PLACE_NEAR=UB900. ML3: 2. 540
PoR Ve QR - LTI | s GND_CAM Pvssq -
. D _CAM PVSS N13 0603 BYPASS=U3 4] L, BYPASS=U3 ). a1
= G P14 e PP1V2 CAM POIE VDD FLT _EC3932_E 3933 898A§§ Goggdnte: o B EINES G
P15 | [SRPVSSC N ALY =0 %ooQIUF 19U
R15 PCl E_PVDD1P2| D9 —F xg —F Stm xor U3900
PP1V2 CAM PCl E PVDD FLT 0201-1 0402- 1 B 5700
.. _GND_CAM PVSS| K15 DDR_AVDD1P8| J1 . : J__ CM].B
) ) K] = SYM1 CF 3 11 TEST_MODEOQ
L13 M Pl _AvDD1P8[ L7 . M Pl CLK P P7 M PI_cP_aLK CRI TI CAL DEBUG 00| BLL TP_CAM TEST 1
SR_PVSSD PPV M DA oK N R7 M pI oM oLk DEBUG_01{ C14 TP,
L1 o < L3919 1 C3 _Ll 7 910 C3951 7 = I - OV T_TABLE DEBLG 02| B2 TP_CAM TEST MODE2
L15 PLL_VDD1P8 ) KW UF /0 /0 ol » b P8 v 1 oPO pEBUG 03| Al5 TP_CAM LV_JTAG TCK
(=PP3V3_S3RSO_CAMERA)  ByPASS=U3900. D7: 2. 54MV 0%, g 0° 2 \F{’ = |z R/ “5R 7 2 M Pl _DATA oo MPI_ B E11 TP CAM LV JTAG TDI
AL OTP_VDD3P3| D7 2 eeR st—F 25, CF T X5R OlcEFWI x5 SoY 7 o M Pl _DATA N M Pl _DVD DEBUG 05| E10 TP_CAM LV _JTAG TDO
Az ML4 - CB,O%%F P6 M PI_DP1 DEBUG 06| F11 TP_CAM LV_JTAG TMS
£ Y y NCXC M P g M LV_JTAG TRSTN
ASS=U3900. J1: 54MM BYPASS U3900 54WM = DEBUG 07| F10 TP CAl
o1 s voo,_arac {25 13928 2 gg.lm SRS gl o T R S 5 e - T NCEE M o o S s
: - g@}{“\, 900 o PCl E D P B7 |pci E_RDPO DEBUGJ”&?NC
a HL4 2 %5 = XV\BSM o » om_PCl E_CAVERA_R2D N A7 |pci E_RDND pEsuG 10| HEJ
H15 DEBUGillégNC
? o0_3P3D | 1532 GN;;D e P';/TS"SgCg: 1 ) o 32 PCI E_CLK100M P_B10 |[pgl E REFCLKP DEBUG_ 12| 310\~
e SRVDD_ J14 A : L PCl E_CLK100M CAMERA_C N A0 |pqy £ REFCLKN pEBUG_ 131 KRN
- o = DL CLROAM AMERA & B DEBUG. 14| KL
@ Ji5 _ 5 NC
= (=PP3V3_S3RS0_CANMERA) - PCl E CAVMERA D2R C P A8 |pci E_TDPO DEBUG 15 L3N\ 32 a1 %
vssc ML3 P1V2_CAM SRVLXC PHASE., P =U3900. ML4: 2. 54MM < PR G N B8 bl E TOND DEBUG_ 16| L10N\c NOS
Ho é@%ﬁ‘g“* o 52 PCl E_CAMVERA 3 R3936'
- SR_VLXC_o(| N14 NEREGE-W DEEED! 2 _PP1V8_CAI ey
H8 B % °7UF B9 |pci E_TESTP 1005
582 lPCi E_ 3
o s | o PIV35 CAM SRVLXD PHASE..  [; L XViB901 N | £-TesT 2Bl
75 SRVLXD_O([k14 NEREGE-VY DTEED! 402 M PVSSD 1 o s 9141 Pl 0700%31 201,
\n C . '
36 GAD_Cal PP3V3 S3RSO CAMERA .. ~R3913' R3914 | o CLK2SM CAM CLKP 13 |ray_p amool Pz CAMFAMPGL .
37 vDD_1pP35A| F14 PP1V35_CAM, s - < 1255 P v 2 CLK25M _CAM CLKN AL2 [xTAL_N g: 8,87 P10 CAM Pl CB
jg VDD 3P3Al J11 - ’ ’ ’ 201, 201, « 12C CAM SMBDBG CLK DI || 2c oLk pec &Pl 0 04 ’r::g TP_CAM PLL_BYPASS
B 1 1 C3936 1C3937 I 2C_CAM SCK R10 || 2C_CLK_SENSOR &Pl 0 05| Nil\ e NOSTUEE
e voo1P2_g F8 PP1V2_CAM XTALPCI EVDD Ji??%ﬂz Ji@%gOL @9934 R —C3,00PF lUF o 1 2C_CAM SVBDBG DAT__Ci5 | 2G_pATA DBG &P 0 os| NG\ R3937!
K6 B %, °§/A i 2 g;o‘/ wsr 12 1% cerv |2 Beits xR " 12C cam sba R9 || 2¢_DATA_SENSCR Pl o 07l M Ne 100k
K7 vpD1Ps_d| G5 PP1V8_CAM 235 ? By ; CERV oY 0561 201 o =GB . o o2 can crs . vl
o UAR
- 35 T Borsssn s e Tttt Pk e v
20% 7
ald it TP_CAM JTAG TDO F12 |37AG TDO =
N F8 e = o 2 15 TP_CAM JTAG TMS D12 |57AG TV UARTRX gi CTDSM UARTRXDTXD =
NL Fo _1?3':939 BYPASS=UB900. F15: 2. 54MM TP CAM JTAG TRST L ELJTAGJRST: ARTTX CAM UAR
P5 VDDC tg N )}( g% M_J TA RST_L JTAG_SRST’ test curl 312 CAM TEST ouT "
2 ) 8% 0. GL5: 2. 54 CAMERA CLKREO L P13 ol £ aLkREG TEST mMoDE|_ MO CAM TEST _MODE .,
= Lo PP1V2 CAM 5 BYPASSSUS900. G15: 2. m CAM PCIE RESET L Ri4lpq e RsT* STRAP_ XTAL_FREQ_CL3 CAM XTAL_FREQ .,
- M PCl E WAKE L N121pPCl E_WAKE* - -
B12 |xTAL_Avss 815 v . U3900 CA STRAP XTAL_SEL| C12 CAM XTAL_SEL .,
= BCML5700 CAM PWR_SEL G12 [ppR_PWR_SEL
J:‘ vDDOls[ Ri1 FBGA CAM DEBUG RESET_L E15 |ReseT
= = oy MEM CAM A<O> L oo acno SM2 oF 3 boR oo, & '\/Em CAM DO<(1’z @ 2 72 RL3ISENSOR WAKE*
1:1 vsense g M1 PP1VZ2_CAM . 2 M A<l>  MilooR aoon CRI Tl CAL DOR_DQD1 % 72 NOSTUFF . HLo | SHUTDOM
tgggz- 1 VsENSE Dl K12 PP1V35_CAM.; 5. 7 72 52 VEM_CAM A<2> DDRiAI})Z OM T_TABLE DDR_DQ02 ;‘ ﬁm gm D°<§z @D 2 7 1 CBQU?:O 'ng?(O}DD 1 a5y
: | Do DO< w2 72 G =
12 o MEM CAM A<3> & |opr_Apo3 DD'{gA s VEM CAM DO pm i = 0%, 2/%0w
XTAL_AVDDLP2 s M Asd> M DR ADO4 DOR_DQos|_FL VEM CAM DO<5> s o s 2 GERM xR 2261 = PP1V8_CAM
2o ﬁm m ﬁ:gz P4 ?1;72?)2 DUQ7D®6 F4 VEM CAM DQ<6> Ve:m 20 CAM AL
5 = - VEM SAM A<B2 2 ooR Ao boR_Doo7| F2 MEM CAM DO<7> o o CAM TEST_OUT
Z z @ MVEM CAM A<8> P8 DDR_ADOS ooR poos 25 _VEM CAm Do<gz - = 3010
7 5 @ MEM CAM A<9> P2 lopr apoo DDR_DQ09 ;31 NNEEM aM TS @32 - CAM SENSOR WAKE L 1R3910 1R3911
72 32 MEM CAM A<10> J4 [ppbR ADLO DDR_DQL0| 3 CAMVERA PWR EN 100K 100
: MEM CAM A<11> R2 [ppR AD11 DDR_DQL1f B4 VEM CAM 1;> 32 72 * I RST_L . ow 350w
2 %2 o . A5 M M 12> 2 72
e VSR ;i oo AL ﬁfﬁi s VEM CAM 13> - PUon PCH page PP1V8_CAM; Al SI LI CON BUG 2201 2201
72 32 MEM CAM A<13> = DDR_AD13 BOR Dota] B2 VEM CAM 14> o [
= 72 22 qom—MEM CAM A<14> R4 IbpR ADL4 Do DO16| B3 VEM CAM 15 o CAM XTAL: YES
3 A L =
o R3906
72 32 MEM _CAM BA<0> 2 DDR_BAO poR_DGs_po|_E2_MEM CAM P<0> 272 100K
72 3z MEM CAM BA<1> L2 |ppR BAL e oo VEM GAM N<O> o 5%, - S
« CAM_UARTCTS 2 52 com_VEM_CAM BA<2> K2 |ooR B2 boR Dos o B2 VEM CAM DQS N<0= gy o —
2
21 CAM_UARTRXD 125 MEM CAM CLK P2 |ppr ck_Po DDR_DGS_P1 223 ﬁm m E;iz 32 72 | cAM XTAL_SEL o, C\ﬁ.rre r a 1 O
'R3975 |'R3976 72 22 on—MEM CAM CLK N_@ IppR ck_No DoR_Dos Nt A5 VEM CAM DOE N<1> eprmy 1CAM_XTAL: NO SCH NUVD
B 5°1"2K M _CAM DMEO> Gl bR pwo PR RSt oHS MEM CAM RAS_L g =2 72 I1?030%07 Apple Inc. v
2o o e MEM CAM DVEL> O |oom put oOR_vier{92 VEM CAM VE L o == 2 L = <E4LABEL>
R3g12 @D poR_ca o VEM GAM GAS Ly 2ow NOTTCE O PROPR ETARY PROPERTY:
L BonE BB S A 2 o e
= - 1% 72 32 NVEM DDR_CKE THE POSE! e 121
J_ YW 2 ; @MCDDR,CS* L | : ISTN?H\?S::Q;'E ggcuor\c/g;rrl |TN CONFI DE! 39 OF
) - 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

WWW . AliSaler.

om




12 s PPLV35_CAM ' o 1 rmy—PCL E_CANERA R2D C P 4033 1 PO E_CAMERA R2D P ey o o0
BYPASS=U4000. Al: 4nm BYPASS—U40 BYF’ASS—U400 SS—U40 0 0. 1UF
! 1OUF02_ 04004 9410u95 2UF 04007 04008 04009 o 14 PCl E_CAMERA R2D C N 4032 1 PO E_CAVERA R2D N 5 o0
S 8% T, %"“ %"% 5 mst > %SQCER %é%/ igé‘ v é\ﬁ R 0. 1UF
oa02: 1% oa02: 1% oo et i35 o PCIE CAVERA DR C P CA031 1 PCIE_CAVERA D2R P o 54 o0
R4000 Rvaﬁs_m Lo ko 4mm BYPASS-MOGY. R9: 4nm 0 1UF I‘mv—rsvmn—@ D
D - m _PPOV675_CAM VREF 1,\/(\’/\/2 2 PPOV675 IEM CAM VREF J,— o 3 PCl E_ CAMERA D2R C N 4030 1 PO E_CAVERA 2R N 14 60
0201 5% M %&ﬁﬁwélﬁ 3 m 0. 1UF
R4022! 22 Pﬁﬂigwﬁ%gcghﬂmmgm o 12 PCl E_CLK100M CAMERA P 04%6%”1: 2 ~PQLE_CLKIOOM CAVERA C P 51 60
1K .
1,2@“3; VOLTALES0. 675V o 12 my—PCL E_CLK100M CAMERA N CA062 : PO E_CLKIOOM CAVERA C N rom ot o5
20%, 40101 1 C40u1F1 ’ ’ 0. 1UF
— R4008
R4023! CEFW’G%W 2 2 gkt . SYSCLK_CLK25M CANVERA CAMXTAL:NO, 0 ', o k25M CAM CLKP o
23 0281 201 e EEEEEERE EEEEEEEE uais i A\ Yy
% . 1/20W
: 26\£v RA00Z N o " b CA015 OAMﬁZT(3M67YES R4009
2 o 12PF
1 2 = o ED—VEM AL ASO> A0 U4000 T N CAMLXTAL: YES1 7 » ;o CLK25M CAM XTALP LA 2 g2 CLK25M CAM XTALP R 17 p 2 |
= 201, 72 31 (TR i e o 4GB- DDR3- 256 MX16 T9><Nc |2 0201 5% NOSTUFF 5% CAM_XTAL: YES
= o —NVEM CAM A<2> e HETCAGRARR el e wo- G ceru 000" YEY irgo12
NOSTUFF 2 5 IR MEM CAM A<3> N2 | A3 L L ne e NC Y4000 ™ 0201
RA003! 7 o > MVEM CAM A<4> P8 | ag | M NG \:@ENC SM 3. 2X2. 5MM o
1R 7 9 [T MEM_CAM A<5> P2 | a5 CRI Tl CAL c4014 ® 25. 000VHZ- 12PF- 20PPM M R4010
53 7 s > NEM_CAM_A<6> R8 | As pQLo| E2 M_CAM > - 12PF CAM _XTAL: YES 2 g
Ve 7 o > VEM CAM A<7> R2 | A7 bQi[F7 MEM CAM DO<1> oo i 1 H e CLK25M CAM XTALN 1 e
2 7 s > MEM_CAM A<8> 18| a8 bz[F2  MEM CAM DO<2> o s J. CAM_XTAL: YES . . CAM _XTAL: YES
7 21 > VEM CAM A<9> R3 | A9 paL3| F8 NVEM CAM DO<3> s 2 ::Nm_ézsé/cgm NOTE: TBD PPM crystal required 10/2%)1‘” CAM XTAL: NO
= 7 = y-——NEM CAM A<10> L7 | Ar0/ AP pQLal H3 NVEM CAM DO<4> o o2 6201 1 C4016
7 s Iy MEM_CAM A<11> R7 | p11 Qs MVEM CAM DO<5> s i v I00PF
7 = ry-——MNEM CAM A<12> N7 | A12/ BC* DQLe| &2 NEM CAM DO<6> ey 51 72 2 8BY. cerm
7 1 o NVEM CAM A<13> T3] ais bQ7[ 7 NVEM CAM DO<7> g s 72 0201
C o > _MEM CAM A<14> 17| aia C
pQsL|_F3_MVEM CAM P<0> a 72 =
7 51 - NVEM CAM BA<0> M | gao oceL* L@ _MEM _CAM N<O> o
- M CAM BA<1> N8 | BA1
2 5 [T MEM _CAM BA<2> M8 | BA2 pQsul_C7_MEM CAM P<1> a1 72 __PP1V8_CAM,
2 3 (TR o DQSU* 357 NVEM CAM DOS N<1> Pe:m TR
N 72 3 MEM CAM RAS L I3 RAS* 'R4005
BRf%ZO oo MEM CAM CAS | K3 casr bqwo| D7 MEM CAM DO<B> emy i 12 100K
19 72 a1 MEM CAM WE L L3 wer paui| 3 NVEM CAM DQ<9> a1 72 . 20W
50w [ano g <D CAM WAKE: YES %
i pz| 8 MVEM CAM 10> o
2201 MEM CAM CLK_P 37| paus| &2 VEM_CAM 11> - R483O
o O MEM CAM CLK_N A pou| A7 VEM CAM 12> o o 22 _CAM SENSORMAKE L_CONN 1 2 . CAM SENSOR WAKE L
DQUs|_A2 MEM _CAM 13> a1 72 0201 5%
Y . MEM CAM CKE K9 | cke bQus| B8 VEM CAM DO<14> s o 1, CAM WAKE: v _—
NO STUFF 2 % M L L2 cs* DQU7| A3 M M 15> a1 72 R4031!
'R4021
2 0 » NEM CAM QDT K1 | oot om | E7 MEM CAM DMkO> o 1/2
<
Paow ow[ B8 VEM CAM DVE1> o - 02
LYo MEM CAM ZQ DDR 18| zq
I MEM CAM RESET_L T%: RESET* =
VSSQ VSS
| 8|2 8|02 2|38 2[8|B|S|3S|2|E|R F|R
‘R4004
B 240 ¢ o o B
1%
1/ 20W
2201 l
CAMERA SENSOR 14009
90- CHVt 50MA
TCMZA)eFOS‘-l
CRI TI CAL 1 (YYY L4 MPI_CLK N am=
cored 89%00- 1 —
F- RIS 2(YYY L2 MPI_OAKP mux
( )— PLACE_NEAR=J4002. 2: 2. 54MM
1, CRI Tl CAL
O
2 ,|MPI_CLK CONN N
g 3 | MPI_CLK_CONN P 9%%49;90?%
o4 CAM SENSOR_WAKE_L_CONN_ s, TQDE0S- 1
ol 2| M PI_DATA CONN N 1YY Y L4 MPl_DATA N gy v
oJ® e[ M PI_DATA_ CONN P e—
7
AL S|ol—Jses s 1 908000 - VYY1 MR DATAP oy
A o]° @/ SMBUS SMC 1_SO 1457 40 43 44 04 69 73 R TI GAL — =TAT_CE e A
010 @u/[2C CAM SCK i e 14010 T
o *12¢ Cav spa FERR 120 Ol 1. 5A Canera 2 O
o2 | PP5V_S3RSO_ALS . 2 (YYY \L__PP5V_SO
d VPR WBWES R 0402 LF <SCH_NUM>
13 ot NOSTURF Appl e Inc.
O— C40131: R v
o i% % FERR-120- O 1. SA NOTI CE OF PROPRI ETARY PROPERTY: <EALABEL>
518S0892 0 2 0402- LF 1 PP5V_S4RS3 35 47 49 54 55 58 62 64 THEPI ;\IéFOT\WA IPCN gg\Tr\EAIC}I%IERPHEREI N 1S THE
4 77.2 mA nomi nal nmax R POEEaEMR ACRERS T8 THE FOLLOW NG 20 OF 121
— I TO | NTAIN THI' S DOCUMENT | N CONFI DENCE
= 96.2 mA peak 1 NOTN$O REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2

WWW . AlISaler.Com



64 62 58 30 38 36 33 20 _PP3V3_S4

ML%C‘%QF
To SNC, ;3 SMC PME S4 DARK L — OVKseS ]

3 a7 33 25 _ SMC_PME_S4 DARK L

4410 S
R4411:| DMSLOSYCT 1,5

‘R4410
470K

5%
1/20W

SDCONN_STATE_CHANGE | sol ati on

SEall
e

64 62 58 41 40 36 19 18 15 _PP3V3_S3

Ag-
74AUP1QR09
SOT891

4
A
1 15 (OO} XDP_SDCONN_STATE CHANGE L 4y 2
To PCH BYPASS:LM410&54HT£O ) 1 1
0.1tk — NS NC

6.3V 5
CERM: X5R
0201

.||_3.g

64 62 58 30 38 36 33 20 PP3V3_S4

BYPASS=U4430. 1: 5”2].“

i

- CRI TI CAL
VDD

u4430
SLAAAPO14V
TDFN

2 |LowpPwr

RST | RST_QuT*| 4
[Reckel P—XNC
— 3 |RST_I N

-

FROM SD CONN - >
DLY bl ock is 20ns nom nal

6 [DET_I
TPy T 1LY )WOB SDCONN_STATE_CHANGE SAK L
1 DET_CHNGD*
1 PU) ~ (o] 7 SDCONN _DETECT L oo 3 7
lsEr_ou|
THRM
D PAD

SD CARD CONNECTOR

CRI Tl CAL
°32400°
CRITI CAL SD- CARD- K16
F-RT-TH 1
R4480 R4481 N
471\%' f'o 3%Hrvb402 0 02 0 02 Fo \‘/’SSSS
1o 5oy SDOONN akR4479 33 1,42 St sou. I 200SDOONN (LK L 1 (Y YY) 2 SQCONN LK RL  FAMOLGY16W  ShoonN LK R2 5%"%’3”1GWSD CONN_CLK E g aK
75 34 SDCONN_CMD 0 LAAN2—S%[L 20W ME_0201 SDCONN_CMD_R| 16| ow
7 31y SDCONN_DATA<Q> RA4/71 o LAAN, 2 5%[L/ 20W M 0201 SDCONN_R_DATA<O% 1.6 | oato
75 a1 gry-SDCONN_DATA<1> RA4 72 o L AN 2—S%IL/ 20W ME_0201 SDCONN_R_DATA<1% 9 5 | pat1
75 31Cay SDCONN_DATA<2> RA4/S ¢ LANN, 2 5%[L 20W NE 0201 SDCONN_R_DATA<2% 45 |oar2
75 s1¢mry SDCONN_DATA<3> RAZTA 0 1 AN 2 5%1/20W M 0201 SDCONN_R_DATA<3% o | corpars
NCX—-0 | DAT4
>($_Q DATS
NC)&B—O DAT6
DAT7
SD CD L ch_ﬁqg carp DETECT sw ( CARD | NSERTED = GROUND)
15 - -
NOSTUFF NOSTUFF NOSTUFF O | CARD_DETECT_GND
SDCONN_WH 16
NOSTUFF 1447 1C4473 1 C4475 e o O | VR TE_PROTECT_SW
1C4471 — %gp': - %gp': —— 1OPF nostuRe | o EP2Y3 S0_SD OON “-o | voo
—— 22PF 2 40$2$M 2 40$2$M 40$2$M 'R4482 171 6 |SHLD_PIN
18|
2 5%%\" NOSTUEF (5)% o° SHLD_PI N
NOSTUFF 1 C4474 Ve OF O [SHLD_PIN
1 CA47 L JoPE 402 NOSTUFF 29 5 |SHLD_PIN
" JopPF T 23 1C4476 L -
;5 : %” —— 1oPF
: G > by

|||—<

d} Appl e I nc.
®

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

44 OF 121

2

SD

CARD

8
WWW . AlISaler.Com



1 .
3.3V S3 SD Car Swtch

@ gg i ag 45 4 41— EDOVE SO
1051 :DD
17200 U4550
o SLG5AP1443V — PP3V3 SOSW SD 15 34 37 39 65
2
P3V3_SD_FET_RAMP 7 | caAp TOFN 3
> SD_PVR_EN 2 oy CRTICAL {5 oswrau PP3V3_SOSW_SD
D D3VS SOSW SO D
BYPASS=U4550. A2: 5m G\D ﬁﬁ%’;‘é"gm*” 2om
1 1
X 50%9 1 %5_’06% e ® w4550 EDP: 1.05A
207 8T
X5R XIR
0201-1 T R Par t SLG5AP1438V
Type Load Switch
= R(on) 15 nChm Typ
17 mOhm Max
Current 2.5A
_—
CRI TI CAL CRI TI CAL
4500 L4501
FERR- 1000- OHV 450NVA FERR- 1000- OHM 450NVA
: : e ) (Y : :
%Ef; E@Q WS i PR BT i BYPASS-14500, 43: S
BYPASS=U4500. 46 5nmBYPASS=U4500. 3: 5nm
SR HRC LR LS casze:| caszr| 04528
- o - %ggﬂT 6. 3\"7“;\— BYPASS=U4500. 3: 5mm BYPASSUA500. 9. By T . T . o= BYPASS=U4500. 43: 5mm
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM CERM
0201 0201 0201-1 0201 0201 402- LF
BYPASCSZUésf%42 5mm BypAsszmso&jganbn Mcﬁ%ﬁ%} \/ﬂ::li83 W PPl\kTZ SO SD VUHS o BYPASSC=Z4§(§)138: 5nmc4l?:_‘)(P2A§S='J450&i%imSn
1 1 M Ei; 1 1 1| BYPASS=U4500. 31: 5
0. 1UF — 2.2k s PPAVE_S0.80 OO = E& V\EB BYPASS=W4500 30: shm 4 7UF —  1.0UF —— 0. 1UF —— "
9% —— 2% N RECKW BTG S0 ks BASErre e 20% —— 9% —— 0% ——
xsr G 2 xsR CERY 2 900mA max " , Ca520 1| CA530: C4531 : G2l 2| xep M2 xsmoidn 2
0201 0201 255 _PP3V3_S0_SD_CONN f— OOF’F 1. 008 —— 202 0201-1 0201
+ BYPASS=U4500. 39: 5rim NO USE_2. 8 | NTERFA o 1ol alal lalol o o BYPASS_mSOONpguooggmc%m 2| o cém 2 5. SR 2
1 CE 0201 1
< 03'57%9 USB' SD DM @S| o[ F| N[¥| ofofs] af o BYPASS—U450 . 30: 5nm
ngv g N N M M N N M M M < @ o —_
}852 R4580! é EE Eg EE géé g
0 & 3% %% 83 833 > =
17280 45 | pm sb b1 24 SDCONN_DATA<1> 2 75
= 0201, 441 op U450 sp_po| 25 SDCONN DATA<O> &y s o5
USB SD DP GL3219 sp_p2| 29 SDCONN_DATA<2> 0 75
7| %1 LQFN sb D3| 28 SDCONN_DATA<3> Pam TR
8| x2
PL. CE NWWSOO 4: 5mn PLACE_NEAR=U4500. 1: 5nm
os o5 10 rmy—USB3_SD R2D C N D Vo DTRE s USB3_SD R2D N 4| ran CRI TI CAL x| 1__USB3 SD D2R C N 4512 1|2 USB3_SD D2R N 14 65 65
1UF AOR-CERM U201 . UsB3_SD R2D P 5 | rep OM T TABLE Txe| 2_USB3 SD D2R C P 0. 1UF | g -
= os 2 ey USB3_SD R2D C B 04511 A0 VTR - CA513 112 O VA DTRE USB3_SD_D2R P oD 20 55 s
EAREUI500. 5:5mm g 1UF ° - SD_RTERM 10 | RTERM sp_cLk| 26 SDOONN _CLK o 2 7 0. 1UF ” PLACE  NEAR=U4500. 2: 51m
R34537K0 (1PU) SD_wp| 23 SDCONN_ WP am =
B 15 o SD_RESET L 1RAN2  SD RESET,R L 41 rsTZ* (| P sp_ovp|_27_SDCONN_CVD w1 B
59 (1P sp_coz| 20 SDCONN_DETECT_L BYPASS=U4590. 8: 5
v 8w ol ne (1 Py socozi 28 SDCONN DETECT L ey =2 » C4590 » =U4590. 8: 5mm
201 % sPl x| 35 SD SPI_CLK - OUE —— NOSTUFF
NCx 21 N sPi _cs[ 34 SD_SPI_CS L s
NCX =+ x Sl _ss| 36 SD_SPI_MOSI Geor
f NC>&H 37 SD _SPI
C4570 » R4500 NCoS| ne spr_sq 215D SPL_M SO "Rashh  |'Ras91
0 047}‘8";:: 3% NOxL8 | No LeD| 33 ne U4590 33K 3, 3K
6,3V 2 v 22‘1"’ NCs | Ne 512KB 1/ 28 2750w
201 2 NCy>e8{ NC \/\25U)S(8\ISCL 201, 2201 =
NCxH N 3 5
DI I
NCE2] g k2 T Perimica &
DQ( | O1) CS‘:)l_
s NOSTUFF v+ [3 SD SPI_WP_L _—
HOLD* Y SD SPI_HOD L
B oo
USI NG ON CHI P CLOCK SOURCE MODE ( CRYSTAL AS BACK- UP) 1 )
CA580 R4581 L
2] K_CLK25M X2 1A\ 2 e SDOLK_CLK25M X2_R 1
i 5% =
% 1/ 20W
N CRI TI CAL 1R4582
NPO =
5 1%&‘@: Y4580 ot %EA
NC 25. 000MHZ- 12PF- 20PPM ow
Cc4581 TM 262, 5
A 1712 o SDSCLK_CLK25M X1

P
ii) : mmwﬁq SYNC DATE=107 11/ 201d A
L e SD CONTROLLER ( GL3219)

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

8 7 6 5 4 3 2
WWW.AlISaler.Com

<E4ALABEL>




6 5

Ri ght

USB Port A

CRI TI CAL
L4605

FERR- 120- OHM 3A

1

C4605 *
0. 01UF
10%

16V
X5R-CERM 2
0201

e USB2_EXTA_MUXED N

s USB2_EXTA MJIXED P

D USB Port Power Switch
CRI Tl CAL
TPSP S DR
SN PP5V_S3_RTUSB A I LIM
64 62 58 55 54 40 47 22 _PPBV_SARS3 2|inoO ouT1 yﬁ;&%ﬁgig 25"
3N aur2| 7 -
w14 o XDP_USB_EXTA OC 8 leant 1Lt
o5 01 5o _USB PWR EN 4 en
ORI TI CAL o T;A'?_)M
4690 * 1 C4691 | ca696 + 4695 *

10UF —— ——0.10F “—220UF- 35MOHM 10 ——

e —— s 220 e ——

o220 T i S 20%, K

ceriich e (2 BV tant ceriich
o S5 BoLy-TaNT Byt
Current |imt per port (R4600+R4601): 2.19A min / 2. 76A max =
Mbj o SMC Debug Mux
50 50 40 40 40 0 37 39 33y PPBVA2_GBH
BYPASS=U4650. 9: 3556111
1 1
0.1uF L 1R§0‘|3<50
oV o 2750w
X5R- CERM
0201 veE L5051
o 5 = [y SMC_DEBUGPRT_RX_L 5 | vl 1
o0 5 37 (OO} SMC _DEBUGPRT_TX_L 4 U4650 Y- 2
PI 3USBLOZEZL &
o8 14 USB EXTA P 7 o TQFN
Suég USE EXTA N s> CRITICAL
8 o seL| 10 SMC_DEBUGPRT EN L s
GND

SI GNAL_ MODEL=MJO_MUX_SNMSC — SEL | oJTPuT

2 PP5V _S3 RTUSB A F

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm
VOLTAGE=5V

0603

CRI TI CAL
J4600
USB3. 0-J11-J13
F- RT- TH

e USB2_EXTA_MUXED

OVBUS
OSSTX+
OSSTX-

F_N

USB2_EXTA MUXED F_P

CRI Tl CAL

2 2
D4601 D4600
ESDOP2RF- 02L'S % % ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

CRI TI CAL

68 14 OO} USB3 EXTA D2R N

o8 14 LOOT} USB3 EXTA D2R P

GND_VO D=TRUE
6

&8 14 [T USB3 EXTA R2D C N

ss USB3 EXTA R2D N

GND_VO D=TRUE
CRI Tl CAL

2 2
D4621
ESDOP2RF- OZLS% %
TSSLP-2-1
1 1

11}

GND_VO D=TRUE
CRI Tl CAL

D4620
ESDOP2RF- 02LS
TSSLP-2-1

olo|w(~|o|a|s|w|Nn|e

=

.
)
000000

APN: 514-0819

&8 14 (TR USB3 EXTA R2D C P

ss USB3 EXTA R2D P

GND_VO D=TRUE

CRI Tl CAL P P
D4611
ESDOP2RF- OZLS%
TSSLP-2-1
1 1

.||—<

GND_VO D=TRUE
CRI Tl CAL

ESDOP2RF- 02LS
TSSLP-2-1

SYNC MASTER=J41 M.B

Ly

Ext er nal

SYNC DATE=02/07/ 2013

A USB3 Connect or

d} Appl e I nc.
®

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

46 OF 121

8

2

WWW . AlISaler.Com




8 7 6 5 4 3 2 1
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58w W Ehes & | PD Fl ex Connect or
C4800
0201 1UF
CERM st 2 | BYPASS=14800. 10: 1. 5MM
0201 CRI TI CAL
PLACE NEAR=14800. 14: 1. 5MM = 51850884
D L4820 J4800
FERR- 120- OHM 1. 5A TF13BS- 20S- 0. 4SH
o 54 5a _PP5V_S5 1YY Y L2 25
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SMC Reset "Button", Supervisor & AVREF Supply
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1% SMC_P1VO5SO_VSENSE _— SMC_P1V05S0_VSENSE 30 a2
23 SMC_CPUDDR I SENSE  — SMC_CPUDDR | SENSE o7 39 42
2 3 7 SMC_P1VO5S0_I SENSE _— SMC_P1VO5S0_I SENSE 50 a2
12 3 5 _SMC_CPU_VSENSE — SMC_CPU VSENSE -
1 3 5 _SMC_CPUVR_ADJUST_| SENSE SMC_CPUVR ADJUST | SENSE 4, 5 45
- -  __  __  — NMARE_BASE=TRCE
w305 SMC_CPU | MON | SENSE . SMC_CPU | MON | SENSE
- - _  __ _ — MARRE_BASE=TRCE
6a a1 30 38 37 20 _PP3V3_WLAN — PP3V3 W.AN 29 37 38 39 41 64
— NAKE_BASE=TRUE
C — SMC SENSOR PWR EN 4 50 4 s
ENSCR PVR EN [ — = PVWR EN 4755 4 so
29 27 20 %%:ﬁ FL_PVR_EN — SMC_ WFL_PWR EN 2057 2
» o TP SMC BVSWPWR EN — TP_SMC 5VSWPWR EN o o
R5230
o SMC_PCH SUSWARN L 1 2 PCH SUSWARN L @ -
@—Wm =TRUE AA
1/ 20W
Top- Bl ock Swap
R5231
PP3V3_SO S —— o SMEBGHSUSAGK L 1,02 POH SUSACK L am
- 1/520/00W
0201
R5216
60 a2 58 50 5a 56 33 20 PP3V3_S4 o> SMC HS_COMP_ALERT L 1,300,
5%
WEBFE
100 20t
w > PCH SMLIALERT L LAMA2
1/52/8W
R5295 moRgs
e E 10K P ANA )
SMC_ W FI _PWR EN 1 2 JD'EI?,TH;'@VF L s D SMC_BMON COVP_ALERT L 1 N 2 4
w4200 _SMC_SENSOR PR EN_R5294 10K 2 NOSTUEE R5210 1120w
5% 1/ 20W MF 20T 260 201
5%
1/ 20W
5 regaa
A TRy CPUTHVMBNS ALERT L 1 2 4
%
l\% EE, 1/%9W SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
« [ CPUBNONSNS ALERT L 1A/ 2 | SMC Pr oj ect Support
5%
1/ 20W 1)
# Re212 C} Appl e I nc. <SCH_NUM>| D
s > TBTM BSNS_ALERT_L 1AAR, 26 SMG_SENSOR ALERT_L gy« o ® <EALABEL>
o 50 33 my—SMC_PVE_S4_ WAKE L — %
a7 36 39 SMC_PME_S4_WAKE L — SMC PNE_S4 WAKE L yZ8w NOTI CE OF PROPRI ETARY PROPERTY:
B mag = WRRE BASESTRUE ———— (2D 2 %0 7 201 THE | NECRMSTL ON CONTA| NED HEREI N | S THE
THE PCEESSO?F‘AG?EE;YTE)FT?EPPIE&LEXC” NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 52 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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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 PP3VA2 G3H
BRHBNBH005% B&E B
Pul l ups are on eDP
Y| |*R5301 connector page and R5380! [*R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
5% 5% - - J8300 5% 5%,
w0500 1/ 20W tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: Ox12 Read: 0x13)
25 10 16 14 SMBUS PCH OLK — SMBUS PCH CLK 2 16 10 73 60 40 37 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL 37 40 60 50 48 40 37 SMBUS SMC 5 G3 SO —  SwBUS SMC 5 GB saL 37 40 a8
D 89 56 40 e_pase-TRUE — 25 40 56 NAKE_BASE=TRUE — 73 73 84 ke pASE-TRUE — 50 64 73
25 10 16 14 SMBUS PCH DATA — SMBUS PCH DATA €2 16 10 73 60 40 37 SMBUS SMC O SO_SDA — SMBUS SMC 0 SO SDA 37 40 60 50 48 40 37 SMBUS SMC 5 G3 SDA —  SVBUS SMC 5 G3 SDA 37 40 a8
89 56 40 ke _pasE-TRUE — 25 40 56 MAKE_BASE=TRUE — 7 73 B4 ke BASESTRUE — 50 64 73
1 L L ) L
VRef DACs Battery
u2200 J6950
Wit 0x98 Read: 0x99; Battery See Tabl
(Wite X al x99) TBT (See Tabl e)
19 16 39 SVBUS PCH CLK — Battery Manager - (Wite: Ox16 Read: 0x17) —  SMBUS SMC 5 GBosaL 37 40 48
8838 28 = w2800 = BUB
13 15 2 sveus po pata — (Wite: OxFE Read: OXFF) =—Smeacecsm X
J —— _SMBUS PCH QLK ?2 16 19 L
= 2388
— swus poioama 92 16 10
= 32388
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
.- } :
10 30 $2 svaus o ak — (* = Miltiple options) i BHE B, v s
86 16 25 = BRHEBUBHBH%
69 Trackpad
19 16 14 SMBUS PCH DATA —_ 4 41
= I nternal DP 743 y
| 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% ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N VF '3 SMBUS SMC 3 SCL 36 37 40
( MASTER) 201, 5201 | — 44 64 73
— SMBUS SMC 3 SDA 36 37 40
44 a0 37 36 SMBUS SMC 3 SCL |— 44 64 73
73 64 \nkE_BASE-TRUE
C XDP Connect ors SNB;JS SMC 3 SDA L
500 SMC "2" SMBus S3 Connections 0B e
1
1
(MASTER) TBT & MLBBOT, TBD Tenp
64 62 58 41 36 33 19 18 15 PP3V3 S3
25 19 16 14 SMBUS PCH CLK _— EMC1414: U5810
88 88 16 =
(Wite: 0x98 Read: 0x99)
25 ég ég zg SMBUS _PCH_DATA =
1 1 . — SMBUS SMC 3 SQL
| sve R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = LR
000 1/ 23% ?/%zow J9500 — SMBUS SMC 3 SDA 36 3740 aa
U . —
M MVF (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 MAKE_BASE-TRUE — 85 73
65 61 40 37 SMBUS SNC 2 S3 SDA — SMBUS SMC 2 S3 SDA 5749061
73 \AKE_BASE=TRUE == 65 73
L
B LYNX POINT LP SO "SM.ink 0" Connections
74 65 64 63 61
EERE RS SMC SO "1" SMBus Connections
R5310'| |['R5311 w02 1e B E B Y g eeave s
BRHENBUEBHBH5%
LYNX PO NT LP S DK 8 oK
5% 5%
U500 1/ Q%V ’%/{:QUW
MAST! 201 201 1 1
(MASTER) 012 220 sme R5360 R5361 CPU Tenp, Inlet, DDR, BMON THR
2. 0K 2. 0K
69 14 SM._PCH 0 CLK 5% 5%
WAKE_BASE=TRUE U5000 1/ 2!?4‘4\/ M:QDW EMC1704- 02:  US800
69 14 SM. PCH O DATA ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
AKE BASETRE
J 40 37 32 13 SMBUS SMC 1 SO Sl —— SMBUS SMC 1 SO SCL 14 32 37 40 43 44|64
BU KXY e = 83
40 37 32 15 SMBUS SMC 1 SO SDA o —  SVBUS SMC 1 SO SDA 14 32 37 40 43 44|64
69 64 44 43 e BASE=TRUE — 89 73
L
LYNX PO NT LP SO "SM.ink 1" Connections

LYNX PO NT LP
w0500

(Wite: 0x88 Read: 0x89)
40 37 33 §9 smBUS sMC 1 S0 sa —
wnman =
40 37 32 13 SVBUS SVC 1 SO SDA —_
VAR =

SMLink 1 is slave port to

access PCH

Chi pset current

73
24
73
24

PAC1921: U5620
(Wite: 0x30 Read: 0x31)

— SMBUS SMC 1 SO SaL e %
— i 33
— SMBUS SMC 1 SO SDA 8 %
— 5 23

ALS

J4002

(Wite: 0x72 Read 0x73)

—_ SMBUS SMC 1 SO SCL %9 B
= i6 33
—_ SMBUS SMC 1 SO SDA e
= i6 33

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

"~ SMBus Connecti ons

@ Appl e I nc.
®

Nz
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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I COR : COWPUTI NG Hi gh Side Current Sense

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

EDP Current :12A

MAX Vdi o 24 v R TR i% 2; Sg 22 E; PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX Vai ff : 15.14 v 3z 41 _PP3V3 SASW 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
Us450 2 B3 en - "'" = —— O I DRAM | SNS: YES
0201 R5455 2 83V PLACE_NEAR=US000. A5: 11mm
I'NA214 4. 53K uUs460 Sem R R5465
Sc70 ouT |8 as| I SNS_HS COVPUTI NG | OUT 1 A'AA 2 SMC_HS_COMPUTI NG _| SENSE o 57 I'NA210 ask
CRI TI CAL i PLACE_NEAR-US000. E2: 11mm s L SNS_1V2_S3_N slin - Scro ouT L6 I SNS_1V2_| OUT LAz o SMC 1V2S3 I SENSE  romy o0 oo
D N+ reFll o R5451! 2 1 C5455 CPU_HS_| SNS: YES CRI TI CAL A PLACE_NEAR=US000. AS: 11mm
(100V7V) 20K —— 922 wommpSNS 1V2 S3 P alin oo ReF|L R5461" e 1 05465 DRAM I SNS: YES
5 20 PPBUS G3H GND 17200 PLACEMENT_NOTEs: 2 %2 ( V) 20K f— gé%ZZUF
i iz - w 201, T — 0201 G\D 1/20W < PLACENENT_NOTEs: 2 B3V
64 62 Pl ace close to SMC GND_SMC_AVSS 47 56 a1 42 45 N 2’641:2 B ———— 0201
(For R and Q) E'IFaCeRCI ozec;to sMC GND_SMC_AVSS 7 56 a1 a2 45
or an — -
IR : OTHER Hi gh Side Current Sense =
EDP Current :10.75A =
MAX Vdi ff 53.75 nv
GAIN : 50X . .
. PP3V3 SASW SNS I APC : AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES 1 C5430 MAX Vdi ff i 25 mv _—
m - gégmlvu': OTHER_HS_I SNS: YES GAIN : 100X o2 oo 1o <2 o _PP3VE SASW SNS
62 22 2 CERM X5R PLAE_NE&?:"L%J%O A4: 11nm
0201
4. 53K PLACE_NEAR=R5470: 5mm Al RPORT_I| SNS: YES
6 7 39 - -
HS OTHER | QUT 1 z o Al RPORT_I SNS: YES o 15470
1% PLACE_NEAR=US000. Ad: 11mm Vi ——0.1UF PLACE_NEAR=US000. C1: 11mm
7a | HER P4 1 1 64 30 38 a7 20 _PP3V3_W.AN = 0%
ossz- o} SHSHSEE oy RoA%% * C5433 : : - U5470 [ & Al RPORT_| SNS: YES
e an s %ig2F CRTY A2 4 I'NA214 Roede
% 3| oo PPBUS_G3H 120N 2 6,3 OTHER HS | SNS: YES 4 2 | SNS ALRPORT_N __ s|in  SC70 ouT |6 I SNS PSYWAN | QUT 1432 SMC_W.AN_| SENSE oD 5 o
L N 201, PLACEMENTNOTE: | @ ok Avss 0. 023 CRI TI CAL 1% Al RPORT_I SNS: YES
Pl ace close to SMC - — MWV 2 I SNS AIRPORT P 4| REFLL R5471* oW 1 C5475

<4 (For Rand Q 0612 1 (100v/v) 20K 2t — 94,22UF  pLACE NEAR=US000. C1: 11mm
e APN: 10450024 G\D 1/20W<  PLACEMENT_NOTEs: 2 S
. . AN R M _— 0201
C|] 'ROC : 3.3V SO FET Current Sense PP3V3_W. o 12| prace close to SMC GND_SMC_AVSS ., 5 41 4 45

(For R and Q)

EDP Current :1.02A

MAX vdi ff o 3.06 mv
GAIN : 1000X 62 58 43 42 1 _PP3V3_SA4SW SNS =
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3S0_I SNS: YES 1 C5440
s PP3V3 SO . — 9, 1UF PLACE_NEAR=US000. B1: 11mm I SDC : SSD Current Sense
1; 15 13 12 ;% g 6. 3V .
pEagss US440 B V3 | SNS: YES eoe current : 3.008
os12-5g °| . | SNS PBVB SO N s|iv oo qur|© | ISNS P3Y3 SO 1QUT 1 AN3%: . SMC P3V3SO I SENSE g vt
2% CRI Tl CAL e 3V3S0_| SNS: YES GAN 00
. 7l P3V: P 1 1 - :
REAL Sy SNS_P3V3_S0 4N ooowry FEF R5424%)1K F T 3524265 PLACE_NEAR=5000. BL: 11mm 62 56 4 42 41 _PP3V3 SASW SNS
OMT QD P T 2%, PLACE_NEAR=R5480: 5mm SSD | SNS: YES
. PP3V3 SO_FET R ~ [ PLACEVENT_NOTEs: 2 R, SSD_I SNS: YES o E SElHUIEEO
Place close to SWC | _GND SVC AVSS 57 30 412 40 woo PP3V3E SOSWSSD o i T % AR
2 &3 on SSD | SNS: YES
(For R and © CRI Tl CAL |Us4810 0201 R5485
£ R5480 '3 1 SNS_sSD N shn N2 Grle | 1SNs PsyssDiour 1423,  SMC SSD I SENSE o+
IS2C : 3.3V Canera Current Sense 0.003 CRI TI CAL Y SSD_I SNS: YES
W< . 1SNS SsD P 4w ReEF| L R5481! e 1 C5485
EDP Current : 0.82A 0612 7 (200v/V) 20K © —— 922UF PLACE NEAR=US000. C2: 11mm
g’:‘/d.lff : ;Z;j mw OM T_TABLE G\D 1/2?/:\?\7 PLACEMENT_NOTEs: 2 GV
. s PP3V3_S0SW SSD FET R > | 201 Pl ace close to SMC 0201
o2 58 43 4z o1 _PP3V3 SASW SNS z (For R and Q) M 37 38 41 42 43
B % _PP3V3_S3RS0_CAMERA — CAM | SNS: YES
{: PP3V3_S3RSO_CAMERA AR AR VS 9420 =
T 0% PLACE_NEAR=U5000. B2: 11rmm
a1 _ + 6.3V — . .
if PR3VS S3RS0 CAVERA = 2GR sR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current Sense
VaTaces sv o2 214 Us420 R5425 EDP Current : 0.67A
= 0612- SHORT rrent :
MAKE_BASE=TRUE ’14\; MA_‘N_‘,’I N | '\Sbgzmlo aur |6 | SNS CANVERA | OUT 1 4. 53K2 SMC CANVERA | SENSE a7 3 X VAT 0.06 mv
R§4ﬁf$ | SNS_CAMERA P_4|in+ e CALREF 1 R5424! g 1 %ZAEISSNS: vES o o
MF
OM T 1f3 (200V/ V) 2%§ 201 £ Qéufzu': PLACE NEAREUS000, B2: 11mm 62 58 43 42 1 _PP3V3_S4SW SNS
PP3V3_S3RSO_CAMERA R o ap VEWS PLACEVENT_NOTES: 2 Jer! PLACE_NEAR=RS490: Srm LCDBKLT_I SNS: YES
M NREGKW DTHR0. 2 M o WRS 421 2| Pplace close to SMC GAD SNC AVSS.: s i1 oo s s PPVI N SOSW LCDBKLT, LCDBKLT_I SNS: YES o |2 cs490
0 (For R and C I = :_‘-—PPVI N SOSW LCDBKLT T e PLACE_NEAR=US000. B6: 11nm
PP3V3_S0 1 2 1 NN LI NE W DTH=0. 4 = 2 & ok LCDBKLT_| SNS: YES
Y MRS BRS: 25" |US491? 201 R5495
e = VRS orz-spr 24, | SNS LCDBKLT N sin "2 cur|s | 1SNS LOPBKIT 10UT 1A%z, SMC LCDBKLT I SENSE g o o
_ T CRI TI CAL 19 LCDBKLT_| SNS: YES
. ﬁ@sgﬂ'f_f Rgé?g 1 | SNS LCDBKLT P 4w REF| L R5491: Y 1 5495
ke i?.l PP3V3_S3 1 2 1 (500V/'V) 20K 201 —— 0:22UF pLACE NEAR=US000. B6: 11mm
R M w1 _PPVIN SOSW LCDBKLT_FET e o) 1/25‘9:’6 PLACENENT_NOTESs: 2 &3V
Mioz" s _PPVI N_SOSW LCDBKLT FET — o M 25
Yo L = maeiloeae ™ Lo s avss. o
VKL, SASE=THRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense <
PLACE_NEAREUSO000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A S e o N R — . CHER AMON 5% . SMC DA N | SENSE v | PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON TSI S ORI == TR ET RO
C l . N e T 117S0008 1 | RES. MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO HI" 'Lth Si de Current Sensin
M 1 - M 1 -
1SL6259 Gain: 36x ‘ﬁfi? szil 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO g
Seale mreal Y 2w Iszr;engG;isn Rgfo' 20mchm - 11750008 1 | Res, W, 1/ 20w 100K GHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO d} Appl e Inc <SCH_NUM>| D
Max it 3V at 9.167A st : 0901 .
EDP Qurrent: 310A D SVC Avs 37 38 41 42 a3 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 ® <E4LABEL>
::‘;1 2'15“3’ 5;’ 117S0008 1 | Res, MF. 1/ 20W 100K OHM 5, 0201, SMD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
117S0008 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 | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 11750008 T | Res. WF. 1/ 20W 100K OWMI 5. 0201, S0 5425 CAVLI S O | TO NAINTA'N TH S DOCUVENT | N CONFI DENCE 54 OF 121
10750248 1 o R5480 CRI TI CAL N 1o e el 1T
RES, SENSE, 0. 003GHM 1W 4 TERM 1% 0612, TFT 117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5445 3V3S0_I SNS: NO T R R PoBLISH 1T IN WHOLE OR PART
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VPOR: PBUS Vol t age Sense Enable & Filter

B500 | CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
w30 27 10 17 15 13 55 8 ©_PP3V3_S0
. RS?O%ZKl 81 89 56 45 44 43 41 40 39 38 PLACE_NEAR=US540. 5: 3MM
% - SMC_SENSOR_PWR_EN 21\ gl 1oy CPUVR | SNS: YES
\Qj.s v Max VQut: 3.3V at 19.77V | nput 1 CBE{JF
1 2 CPUVR_| SNS: YES . 50
D I 3 PBUS_SO_VSENSE PLACE_ NEA-E7310. 3: WM CPU;’?%'S?N: YES f gz s xsr
L 201
R5503 L CPUVR I SNSL P 44 42K s OPUVR_I SNSL_P_R 143K L
sl { g 27,4k i 1w Sense R is R7310, R7320
S . 0 0 .
2 sofpo a0 11 gy PPBUS GBH . N M, [ RRASGNFRREUS899: Bhind MM o o Sense R is 0.75nmChm each,
CPUVR_| SNS: YES
P- CHANNEL SMC_PBUS_VSENSE o 7 ~ . .
R5501! PLACE_NEAR=US000. A3: 11MM PLACENEREERERY > > CPUVR | SNS: YES EDP: 32A
PLACE_NEAR=U5000. E1: 11MV
100K R5504! 422K CRI TI CAL
1C5504 CPUVR | SNS2 P 1
5% 5.749K 7 D U5540 (=S
1720w f— 2UF 1% %MU\SE B4: 11MM
6A’ 0Y 1/ 16W OPA333DCKG4 =
201, 1/2 ‘;V 2 8 L » CPUVR | SUM R P B PN (v R5548
PBUSVSENS EN L_DI V 2 03061 3554
[l GND SMC AVSS 4 56 1 a2 a0 CPUVR_I SNS: YES M CPUVR ISUMIOUT (KRR o SMC CPU ISENSE g CPU_L SENSE v
PLACE Nﬁ%&gﬁff 3 5MM CPUVR_| SNS: YES 3 Vs 1/5§fé’w CPUVR_| SNS: YES
. - H - T R5545 A PLACE_NEAR=U5000. B4: 11MV
VDOR: DC-In Voltage Sense Enable & Filter D2 DI L | BEER
oy CPUVR I SNS1 N4 144 CPUVR ISNST NR 1 + CPUVR | SUM R N . 20 LU
o o %
1/11/§w %4/:1 1?\}4\/ A 2 x'gR
Q510 Moz r05 = 0201
NTUD3169CZ CPUVR_| SNS: YES GND_SMC AVSS ; 55 41 42 43
Sor. 963 CPUVR_| SNS: YES - -
NCHANNEL | o pol NVSENS EN L PLACE_NERERZSZ0) 3: 5 RSR47
Enabl es DC-In VSense X 42K2 1 2
di vi der when SUS present. o R5512% 7 52 (TR CPUVR | SNS2 N 1A CPUVR | SNS: YES R
. PM SLP_SUS L 2 1008 /78w R5546 Mios"
C 5D \Iﬁ;? VAT Mex VQut: 3.3V at 19.77V Input Vaos" M NOXNET_CONNECT! ON=TRUE
N 2 1/ 16W
J_ s DOl N _S5_VSENSE 62"
) R5513* L
& 27. 4K =
5 1%
l_'s 1/ 20W RUSO 11w
| N BT AR Y
% PPDCIN G3H IsaL [ P~ CHANNEL SMC_DCI N_VSENSE g o o I MOC : CPU DDR Current Sense
* 1 PLACE_NEARSIS000. FL: 11MM PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
R5511 R5514"
100K 1 C5514 MAX Vdi ff : 12,60 mV
11 20W 5. 49K > ——0.22LF GAIN : 200X
on vabw S T 2%, ‘ PP3V3_S4SW SNS
e PDCI NVSENS _EN L_DI V 201 s o2 58 43 4z a1
2
L D AV 37 38 a1 a2 43 wzoe I;Ii\ﬂl\(g&ﬂmaussoWCPU: PLACE_NEAR=R5570: 5mm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o1 CPUDDR_| SNS: YES | 1 05570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i 22 10 _PPVMEM O _SO_CPU ¢ + — X
CPU Vcore Voltage Sense / Filter . US570 2 b CPUDDR | SNS: YES
1
XWp520 R5520 oe12-smoer 2| 4. | SNS CPUDDR N sl 20 our|e I SNS CPUDDR 1 OUT 143K,  _ SMC CPUDDR | SENSE o
. 8'_PPVCC SO_CPU 1542 CPUVSENSE IN 155 3K SMC_CPU_VSENSI o 20 L e CPUDDR_| SNS: YES
e PLACE_NEAR=R7310.2: 5 MV 158w PLACE_NEAR=US000. B7: 11MM Rg% 2 | SNS CPUDDR P SN oow REF|.L R5571! o 1 C5575
1C5 1P ( V) 20K —— 9;,220F  PLACE_NEAR=US000. HL: 11mm
FR 200 2UF T . oo o
2 XBR 70 62 53 23 22 21 20 19 17 _PP1V2_S3 o 28, 0201
PLACE_NEAR=U5000. B7: 11MM 0201 D AVSS 7 35 a1 a2 43
B GND_SMC_AVSS 37 38 a1 a2 43 PLACEMENT_NOTEs:
1 05V Vi | t S / F | t = Place close to SMC
. (o] age ense I er (For R and Q)
| RBC : 3.3 S5 REG Current Sense
XV\BS§3O 35530
%% % PP1V05_S0 1 532 PIVOSVSENSE INKRA'S . SMC P1VO5SO_VSENSE o o vt .00
g PLACE, NEARCRT640. 2: 5 M uz%/é)w X &Cng(E)AR:LBOOO. GL: 11MM GAIN : 100X
LR 2 22UF 62 58 43 42 41 _PP3V3 SASW SNS
= Yot
PLAGE NEARAUS000. GL. 114 2 5g§1 PLACE_NEAR=RS590: 5mm P3V3S5_| SNS: YES
- NEARS -G P3V3S5_| SNS: YES 1.C5590
D AV 97 38 41z a3 2wy e PE3V3_SE - - 4 —— 0. iUF PLACE_NEAR-US000. AG: 111
2 53 P3V3S5_| SNS: YES
| C1C. 1. 05V SO CURRENT SENSE / FILTER oM T H\51A529191 &0 e RB595 ~
R5590 |3~ 1 SNS_P3V3s5_N 5| SC/o our |6 I SNS P3Y3S5_I OUT 13732 SMC_P3V3S5_| SENSE v 2o
EDP current : 1A 0.003 CRITI CAL L P3V3S5_| SNS: YES
MAX vdi ff o 5.65 nv
G 500X 62 ss 2 _PP3V3_SASW SNS vors. o O S oI SNS PSVISS P LN Coowy E—p R5531 B 12 EI5 eiace neartsono. a6 11m
PLACE_NEAR-R7640: 5rmm l P1VO5 | SNS: YES 2 @D o 23% T, &%
3 1 X5R
P1VO5_I| SNS: YES o CESU(?:O PLACE. NEARSUS000. H2: 11MM o & 0301
V+ _; 00% P1VO5_| SNS: YES = D AV 37 38 41 42 43
PLACE_NEAR=R7640. 4: 5MM Us560 SHt XSR R5561 M NRESW BTHES. 3okt PLACEVENT_NOTES:
o o5y L SNS_1V05_SO_N___ 5|1 INAZLL orls P1VO5S0,1 QUT 1K R3% , SMC P1V05SO_I SENSE grom »v MAKE_BASETRE = Place cl ose to SNC
CRI Tl CAL 1w P1VO5_| SNS: YES (For R and Q)
A 7 55 T I SNS 1V05_S0_P 4 N REFL1 R5562! o 1 C5561
PLACE_NEAR=R7640. 3: 5MV (500V/ V) Zq& o gooé%ZUF PLACE_NEAR=U5000. H2: 11MM SYNC MASTER=J41 M_B
G\ND 1/ 20W 2 % I .
~ 6361 . _ _ Vol thge & Load Side Current
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
1 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON d}@ Appl e Inc.
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOT! CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE | NECRMATLON_ CONTAINEDHEREI N | S THE
11750008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e o e
11750008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR_| SNS: NO T T e e 1T I WoLE OR PART

Gai n: 274. 72x

conbi ned 0. 375nChm
TDP : 28. 05A

SYNC DATE=03/28/ 201

IV ALL RIGHTS RE!

SERVED

<E4LABEL>
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5 4 3 2 1

| CS3 : Adjustable Gain CPU VR Curr ent Sense Pins gain stage for U5800 (EMCL704)
R5620
— PP3V3_S4SW SNS IR 2 _PP3V3, SNS CPUVR ADJUST_I SNS R5660 R5666
1/ tew _Ecsezo M NLLE W oo, o suppnERRELEROR SO AAN A ’ LS HS CALN P RINANZ SIS IS GAIN P oD + 7
Moz OUF VOLTAGE=3. 3V 120w 158w
20% v M
2 Seg” 0201 PLACE_NEAR=U5660. 3: 5MM R5662! 0201 ’iS?é‘é'?
0201-1 1 C5660 1K<,
R5821: ADDR - 0x56/0x57 (r/w) 1 0. 1UF 1% SH L SNS HS COMPUTING P 1
= Dost
R5621 |* R BYPASSILB620. 1: 513w 2 el xor 201, R5668 LW
2621 o PU. SMBus node ozor I SNS HS GAIN N RL 2 1sns Hs GAPR N oo w7 D
5 VDD A
1/ 20’\% U5620 = 1/526W
201 12 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 ourl 4 SMC_CPUVR ADJUST | SENSE R 149\ 2S\VC CPUVR ADJUST | SENSE oo o7 = v+ 27& a | SNS HS NG N 14 O 2
= - - % B OD— R 2 = AN S——
7 42 oy CPUVR I SNS1 P R 2 |SEnsE+ READ*/ | NT|_8 RD L . 126w ! %:5262%5 CKPLUS_WAI VE=Ni f Pr_badTer m H\51A62619 R5665 12N M
74 42 () CPUVR | SNSL N R 3 |SENSE- SMCLK/ INT_SEL[ 10 | SVBUS SMC 1 SO SOL  my 54 52 g7 ,, 0201 205 74 a3 ;0 ISNS HS COMPUTING P 5lin  SC70 ouT | .6 ISNS HS GAN QUT 1 2 ISNS HS GAIN auT R %02 o
PLACE NEARSUS540. 1: SM DATA/ oUT_sEL| © SMBUS SMC 1 SO SDA CBD) 14 32 37 40 44 64 69 73 2 o CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N (':gebég_l—
(CENEARSLESA0. 1:5M cow seL| 7 NO STUFF s ! INGN Al oo REF R5663" 1N o 2oor
PLACE_NEAR=U5000. A7: 5MM 20K — 2
oD _EPAD G\D_SMC AVSS . oL v 2gw o3
o 201,
R = GAI N: 500X —
I LDC : LCD Panel Current Sense / Filter ) ) .
1 In battery discharge scenario negative voltage will be Wth 100mA battery current, WII have 10.2nV difference
62 58 43 42 1 _PP3V3_SA4SW 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
60 15 _PP3V! W L _
ERSVS _SOSWLED = e . PANEL | SNS: YES
MIASSGH DTe-0. 2 PAREL"ERE/ YRS ., 1 C5670
NAI;IE:’3VE3T SOSW LCD - VE fo— (1)0'%1UF PLACE_NEAR=US000. C1: 11mm
w0 a3 - U5670 Tz G on PANEL | SNS: YES
I"'NA210 020 ooae C
RSOV 12 I SNS PANEL N s|in Scio ~our 6 I SNS_PANEL_| OUT 143K, SMC PANEL_ | SENSE -
CRI Tl CAL s PANEL_| SNS: YES
s | SNS PANEL P4 e (200vrv) FEFHE R5627OJK1 201 _135262{,? VR | MON Current Sense Filter
aND vaw<s@Gi n: 200x o &% PrACENEARUS000. GLidtmm PLACE_NEAR-UB000. B5: 5V
w0 ~ oM, [ scale:  0.25A7 v 0201 R5641
o0 4 MAX VOUT: 3V AT 0.825A |_GND SMC AVSS 5 5 41 42 4 0
o EDP Qurrent: 0.750 A PLACENENT NOTES: 37 %8 § o o CPUVR | MON 1 N 2 SMC_CPU | MON_| SENSE oo <
Max vdi £t 15 mv 1 _— 158w N ST 00, 55: st
= Pl ace close to SMC o 8T
(For R and O e
. - . D AV 7 58 a1 42 4 —
Di screte Hi gh side Current threshold LGND_SMC AVSS o7 9 2 42 0
- c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
2% boava so 0. 22UF Vtl = 0.290nv = 0.687A frombattery
i ; . . .
BYPASS=US601: MM HIE BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
1C5613 2%, NO STUFF
Eég%up o551 c5601
2 74 65 64 62 61 .
I B XoR R5619 sprupdiifiEEeVe SO ' 1|2
1 HS COVP FB , 255K, BYPASS—LBGOl 3mv 1
= 20%
A /N &% SMC_BMON_COMVP_ALERT L .
B Rt RE61S US611 it o :
1/15w IAN 3y NS MoPesalT I %RM R R5609 U5602 o
VES V SC70-5
2H02" A 1~ HS cove _out BVON_COVP_FB 1300K, DMNS2D2LFB4
Mios" R5604 1% SYM_ VER 2
HS COVP_VREF 4l_ SMC HS COMP_ALERT L oD R5606 1/16W
2 190K 10. 2 Us601 Mioe
U5612  .ofs Hiow ,10: 2K 3| N5 MCP6541T e s
‘R5615 DVN32D2LFB4 VE- N + SC70-5 2
49. 9K L DFNLOOGHA- 3 2902 1776w 1 BMON_COVP_OUT
AT = - Mios" =
Bl VREF 4 =
et .%WTUFF | ML 2
2
1 1
| c5g40 Gai p. 595 RE505
S 8 Scal 2A |V . =
X5R .
1(I)?5610 205 L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
%Z'éow = 1 C5600
,0201 = , %ggﬂlUF
'R5600  |* &5
5% =
1/ 20w
SM 201 2’5’201
RB521ZS- 30 BYPASS:LB@%%%’V%" )
K
0. 1UF
CERM, 53R
N I SNS HS COVPUTI NG | OUT CHG?_CSO_R_P/ N are smapped on purpose - o SYN(%I ll\ﬁSTEkJ4l M._B SYNC DATE=03/28/ 2013
to neasure power into the system ¥ [bbug Sensors 1
Uus600 PLACE_NEAR=US5000. A3: 5MVI 2y aem i i |
CKPLUS_WAI VE=Ndi f Pr _badTer m s
oo CHGR CSOR P 5|y | oo [ BMON Loy R5608 Appl e I nc. <SCH NUM=| D
CRI TI CAL % 23K BIVON_DI SCRETE_| SENSE
CHER e S <E4LABEL>
" o wa VE—Nd(??Sr RSaENTer ﬁ ™ =t R&_"SZ(%)JK1 uzigﬁw B &AEEO_EEAR:UBOOO- A3 s NOTI CE OF PRCPRI ETARY PROPERTY:
Repl aci ng caps with 100K PD on | SENSE SMC i nputs - - oo w28 = e EPRETRRLEATAER L N © e
o ¢
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2012 2 X8R, | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 56 OF 121
43 Il NOT TO REPRODUCE OR COPY I T
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5675 PANEL_I SNS: NO L L GND_SMC_AVSS g T e R BLI SHIT [N VHOLE OR PART
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5

4

3

CPU Proximty, Inlet ,DDR and BMON THR Sensor
VOLTAGE=3, 3V
R5800 MU NEW DTG 55
47 iy -
suannBREEL PP3V3 S0 1 2 PP3V3 SO CPUTHVENS R
5 1 C5800
NF" 0. 1UF
201 éﬂgnv
2 CERM X5R
* NOSTUFF
e 74 | NLET THVENS D1 P 1R5802 1R5806
= - | CRI TI CAL 100K 100K
I A A : PLACE AEAR=CBE30: 3WM T caweeT vt C5801 1 §§7@UW 50w
. Placenent note: 830 1 B LA RGBT 2 50pF —L YT ¥ %1
Pl ace 5810 next to DDR/5V/ 3.3V supply on TOP side BC846BLP 4\,ZPF T '\5%5§90 2 2
(AR A PN OG6T- 3 3%, PLACE_NEAR=US800. 3: 5mm x7r con 2 EMC1704- 2
2 2 NPO- COG CERM 0201 QFN
o201 7a I NLET _THVBNS D1 N 2 op1 THERM 52 CPUBMONSNS_ALERT_L D 2
I —13 | bn ALERT* 510 CPUTHVBNS ALERT L oD =
CPUTHIVBNS D2_P
3 PLAcsEi\I?FC@le: 3MM 860 NO_XNET_CONNECTI ON=TRUE PL/::I NEAR-US800. 4 L 4 lorD\3 swvoaTal 11 SMBUS SMC 1 SO SDA LB 14 32 37 40 43 64 69 73
e e o o o o - oo P S 1 Cc5 1 860 C5802 1 - 5 12
"Pl acenent not e: ' (95810 1 ——47PF 47pF L %ooem_3 2200pF —— Dh2/ DP3 SMLK SEBLIR_SME_1_50_50L CED 10 32 97 40 43 04 69 73
\
_Place QG830 between near rear vent on bottomside ! BDFNlltl)oGe%IT-Z 2 &PY. oG cERM NPO- C0G CERM 2 BC846BLP IR CE 2 LAcE . 16 | sEnse+ ADDR_SEL| © CPUTHIVENS ADDR SEL
- - - - - - - T s s s 2 0201 0201 0201 ESSURERSRE B 15 | SENSE- 7 'R5805
PLACE_NEAR=Q6860: 3MM [c2 N e HANNFVG} 0
. e ISNS HS GAIN P 13 | pUR_SEL 5%
. 14
Detect DDR/5V/ 3.3V Proxinity Tenperature a s | SNS HS GAI N N TH_SEL Ll i
Hi JUR SEL . 1
NOSTUFE , CRUTHNENS SJ QD THRM PAD ,zl acirgor;t r;ot &
|?581(3)3K TUFE CPUTHVBENS TH SEL © N L LAee D800 under L =
5% 1R5c58041 Wite Address: 0x98
vEow 10K Read Address: 0x99
201, 50
1/ 20w
201, 1
BT, MLB Bottom Proximty Sensors
R5840
0
4 TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBNS P44 74
% TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 1 20w
o290 (S| LGP o
BC346BLP 5% e a0 27 10 17 1295 482 81 PP3V3 SO 1 AA'A 2 PP3V3 SO TBIM.B I SNS R
DFN1006H4- 3 2 N‘EB’. G CERM R5841 38 88 75 48 35 33 33 18 35 Bs Y M N_LT NE W OTF=0. 5 nm
2 0201 0 120w Votaces sy o 20 ™ 1 C5810
7al TBTTHVENS D2 R N 1 2  TBT MBBOT THVBNS N4 74 2 0 1UF R58111
% 1 656
1/%0w 2 Ciim xsr 22K
0201 U5810 H 1/ 20W
o gy TBDTHVBNS_D2_P EMC1414-1- Al ZL - A,
oo - oo oo i, MSCP
TBT M.BBOT THVSNS N r
e , Pllacement note: ! NONET_CoNNECT! GCtSTgulE3 N I_ 2| pp1 THERM / Al 7 TBT INLET THM L
3 . G 1
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
5 4(?51% L 4:°Zp|: xR cer 2 4| P2/ D3 svoaTAl 9 SMBUS SMC 3 SDA B 6 57 40 64 72
DFNLOOGH-3 2 Q%iooc’ CERM ZRIVe: TBOTHVENS D2 N 5 | one/ DP3 svoLk |10 SMBUS SMC 3 SCL (B 3 37 40 64 73
TBT_M BBOT_THVENS P a7 e e e oo .. GND
, Placenment note: ! 6
Pl ace Q6840 on M.B bottom si de opposite Us810'
L o o e a a2 e e @2 @ @ @ =@ =@ = = = = =
TIBT. THI P
TBDTHVENS D2 P a7a 74 s NS
3 PLACE NI @850 3WM NO_XNET_CONNECT!I ON=TRUE -
EARE : [ S 5812 1
850 ) 1 C5850 . Placenent note: ' LACE NEARAEBL0. 4 snm 3200PF
BC346BLP - g\,ZPF TBD ' B i SYNC_NVAGTER=J41 MLE SYNC_DATE=02/ 06/ 2013
2
DFN1006H4- 3 2 &Y. 06 cerm Sttt T T T s s s PLACE_NEAR=US810. 5: 5mm XTR- CERM MItE
2 0% . _ Ther mal Sensors
TBDTHVENS D2 N 48 74 74 44 TBT M.BBOT THVENS N Wite Address: 0x39
D .
Read Address: 0x38
Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
7a
e as TBT M.BBOT THVBNS-R**  TBT MBBOT THVENS P —  TBT MBBOT THVENS P ., 1 %E@Egﬁhz}gﬁ@?ﬁ&?ggi% fGTHE
—a VAKE_BASE=TRUE —
74 44 TBT M.BBOT THVBNS N-** TBT M.BBOT THVMSNS N _— TBT M.BBOT THMVSNS N 44 74 . : 'I’\"gTM_?g\f:;IPN TH S gz:lc.lxl\:ﬁl;l‘rl !rN CONFI DENCE
— MAKE_BASE=TRUE — RODUCE
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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FAN CONNECTOR

7 SMC_FAN O_TACH

R6061

10%5
1/ 23W
281

o D SMC FAN O_CTL

2

S

1
w G

YM_VER_3

o

e« FAN _RT_PWM

ITTe
T, I

R6810 PP3V3_S0
AN NOSTUFF

1/20W 1 CG%J;EO

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

SOrgol
PP5V_S0 1517 92 46 5152 56 58 %9 61
51850793
CRI TI CAL
1
R6060 FF14A- 4C R11DL- B- 3H
47K % FS- RT- SM
%
1 zéé/ NCx—(
R6065 o8 2
47K 1l,|5v DC
1 2 o FAN RT_TACH 2l 5| TACH
3
1728w 27O | MOTOR CONTROL
201 O | GND
P — '\C 2 C

SYNC VASTER=J41 M.B

SYNC DATE=02/06/201 A

TTTLE

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

IV ALL RI GHTS RESERVED

|

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

@ w0 o7 20 1 3y o PPBV3_SUS

BYPASS=U6100: 3
'‘R6102 |'R6101°°C6100 1 ©| CRITICAL
100K 3;.3K 0. 1UF L VIO
oow ioow Lg;—— U6100
, 261 2361 XSR- CoR 2 64NBI T
D wson
s SPI_MB CLK 6 | sck si/sicol 5 _SPIL_MB MOSI 4 LPC+SF)| Connect or
SST25VF064C
waoSPL_MBCS L Ly cer WT—TAg,'Em 2 SPl_MB M SO
SPI_WP L 3d wer 2 e e e LPCPLUS
o0 15 15 D> SPI ROVl USE_M_B 7 JRST*/ HOLD* CRI Tl CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) DF40(\)]-63%8PO-O av
ROM wi I | ignore SPI cycles. S 9 MST-SM
5050 40 40 3 57 30 33 30 17 PP3VA2_GBH 31~ 32
o1 59 55 55 52 51 45 %2 37 3 PPBV_SO ~
ool o | SPL_ALT MSO oD < o
= o o0 17 [y LPC_CLK24M LPCPLUS > 300l e | LPCERAME L a5 o o0
o o0 57 11¢gryLPC_AD<O> -— ? 00 g €—o_| SPIROM USE M B G 5 10 o -
O O
60 64 37 14 LPC AD<2> -—a_° 0 PM CLKRUN L 13 37 o
oy LPC_AD<1> e looli? e [ SP AT dK b
o o0 27 gy LPC_AD<3> 3001 g | SPL_ALT CS L am e o
os 16 [rmy—SPL_ALT_MOGI o 550110 gy | LPC SERIRQ G is 57 5
ot 16 15y XDP_LPCPLUS_GPI O 1008 g | LPC PWRDWN L s o o
o o4 10 oy LPCPLUS_RESET_L - 50120 o T sMcTDl oD 57 5 o
o 3 37 oo SMC_TDO e 2ool2 o [ SMTCK oD 57 5 o
~ _TP_SMC TRST L - 230024 o | SMC RESET L oD =7 % =0 o
o« _TP_SNC_MDL - 250 0l28 o | SMC ROVBOOT oD 50 o
- SMC TX L - 27 28 o | SMC RX L oD 57 55 o
— zegg 30 o | svcTMs oD =7 50 o
C % 5 s
51651039

SPI Bus Series Term nati on

SPI _ALT_M SO 4

il SIATMS .. Matt Card ROM Sl ave

PLACE_NEAR=J6I00. I5:5mm §P| ALT g K 46 60
— ~ c12 ST op| Al T CS L 46
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R6128 |'R6127 |'R6126 |*R6125
2;1. 9 403 403 403
Dow Dow Dow Dow
2201 2201 2201 2201
R6110 R6120
09 4 m SPI R L PLACE_NEAR=U0500. Y7 bnw\/z - SPI CSO L = (3 2PLA():7|\mn—r\ul 5.Z2.5mM SPI M_B CS L @AS °°
1/ W 1/ W
B R6111 ;?ff R6121 ;?ff
15 43 SPI_MB CLK m s

o 14 SPI_CLK R 1 2 o SPI_CLK 1 2

@—pmmsun—m—bﬁl\/éytv ’1\/% PLACE NEARERETZE 25

CPU Mast er R6112 Re122 4 M.B ROM S| ave
2

20 i5 i3
69 14, VOS| 6 VOS| Pl B_MOSI 46 69
E—PFKGE‘NWSPI LR = = - : nnl1 VLY, \% = ! L /\é\o//\lzPLACEJ\mn—nulzT 2 S = M <D
1720w 1/20w
R61]513 % R2641%3 M
69 14 Pl - . - m% 2 s SPI _M SO R 1 I\/Y\IZPLACE7N TS SPI_MB M SO CBD 6

- 5% 1%

£ £
1

69 37

w o p—SPL_SMC MO 1’\/1\?\/2mm
SMC12 WMast er 1/£§:§w R6116

15
= o m—SPL_SME CLK 1\/5y\/2mm

o o7 my—SPL_SMC CS L 2
’ 5%,/ PLACE_NEAR=UBTOU. T7 Ifm

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

LPC+SPI Debug Connect or

T ez |
C} Appl e | nc. <SCH_NUM>| D
<) <E4LABEL>

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 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 M N NEGK_ W DTHO. 2
R6414 M ICUE W OTH=0. 5
66 62 58 55 54 40 35 22 PPBV SARS3 AP 2 PP5V S3 1621,
110w 518S0519
e 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
—= Ot =2 R6413" .| C6401 26404
2 18% Eerv PVDD 160K “=47UF 78171- 0002
CRI Tl CAL 0201 U6410 w20 2 égaéﬂ\\? T A .
C6410 o 0805- LLP —QO
0. 1UF MAX98300 12 M N_NEGK W DTH=0. 20 mm
74 65 o1 [TH) SPKRANP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ Bl ML NE eTe. 30 ™ 74 s SPKRANMP_ROUT P 1ls
11 14 MAX98300 R N sl R A G [ 14 o1 SPKRAMP_ROUT N 2]
CRLTI CAL iov N NEGCW OTTRD. 20
C6411 X5R. CERM M N_LI W DTH-0. 30 mm
0. 1UF 0201 < SHDNF GAIN_S__R ANVPLGAI N 4 4 C
74 65 61 SPKRAMP_| NR N 1]z
[ —-Rb 11 22 INC
v 'R6412
s e PGND 100K
65 61 [T SPKRAMP_SHDN L 1/ 20W
1 2 , %01
R6411
100K
™
1/ 20w
Ve
, %01

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

" Audi 0: Speaker

A

d} Appl e I nc.
®

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

L’W% = |
| <SCH_NUM>| D
<E4LABEL>
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13"

SPECI FI C
Battery Connect or

PPVBAT

CRI TI CAL CGQSli 1 C6950
= TU

50 64

S| DT T
"M RT- SM B2 2 R5
- SMBUS SMC 5_G3_S
SMBUS SMC 5_G3_ S|

I 37 40 50 64 73

e SYS _DETECT L

-
-

000000000
Cle [~ [o|o|s e[~ [~

51850540

R6950'| -~
10K

5%

1/ 20W
M=

201,

LB 37 40 50 64 73

CRI TI CAL

NO STUFF
D6950
RCLAMP2402B
SC-75

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

Battery Connector

C} Appl e I nc.
®

TG Ve = |
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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. 5mm
62 53 3@ PP5V_S5
c7542 crs40t|, |* C7570 1 c7541 62 50 55 54 49 47 55 37 PPV SARS3 c7584 t|, 1 C7581 |1 C7583 -
62UF- 0. 0230HM 62UF- 0. 0230HM—— —— 1000PF  —— 1uF 62UF- 0. 0230HM —— 1UF 1000PF
20% 200 —T— 10% 10w 1500 * 54 PSVP3V3 VREG 20% 200 — T~ 19% 10%
uv 2 uv 2 2 1% ceru A M N_LTNE_W OTFE0. 2 mm uv 2 uv 2 2 3 2 3% ceru
eirat eirat 0201 02 1F —— M NZNEGKZW DTH=0. 2 mm ooy ooy 202 0201
1006 ——
W, 7§ P5VP3V3 VREF? BYPASS=Q7560. 1: 1. 5tm
ey
1 o & & N 4 c7501 ¢ 1
R7500 c7503
0 = 0.220F —— 2200 —— P3va S5 VBST R
o 5 < 8 @ s o ™ N_LTNE W DTFE0. 6
/20w 9] > 0 0 4 a2 oo 2 M N_NECK_W DTH=0. 2 nm
W > x x DI DT=TRUE
00 g g g m ) g 5
F=400KHZ SKIPSELL L 0R7564 Csl %273Q3D
P5VP3V3 SKI PSEL.
56 55 54 49 47 g5 23 PPSV S4RS3 1 SKI PSEL2 7501 Tiow v 1 peave S5 REG R w2
C 64 &2 14 _|OCSEL EN|12__swc pvce Ef Vany EATES M- LF } C
N 402
Vout = 5.0V % 1 [ Vout = 3.3V
CRITICAL  P5V_S4RS3_REG L Psv sarss vesT 31 [VBST1 S VBST2| 26 P3 vest M N_LINE W CRI TI CAL
7.2A MAX QUTPUT L7520 oo-me 6 — M N_LINE W DTH=0. 6 mm B OT=TRE @ DOT=TRE | M NNEGCW — 6 6.5A MAX QUTPUT
2.2 20% 15 Ao 12 M NNEGK W BTH=0. 2 mm PS5V S4RS3 DRVH 1 |DRVHL 2 24 . P3V3_S5_RE L7560
- DRVH2 P3V3 S5 DRVH Ol DI=TRUE -
- 2UH-20% 13A- 0. 0120HIT 7 [Tvsw TR 4 M N LT NE W DTrE0. 6 mm DOT=TRE | GATE NGDESTRUE i GATE_NODE=TRUE O DT=TRE M v |7 22U 20% 134 0. 0120 F=400KHZ
) 1 2 oo 81 ORI TI CAL M NNECK W BTHRO. 2 mm psv SaRs3 LI 32 |SWL o swel 2 Pava s LL MN ' 2 )
CRI T1 CAL Pl MEO63T2R2MS. SM MNLTNE WETH-G. 6 T DI DT=TRUE SW TCH_NODE=TRUE [ SW TCH_NODE=TRUE DI DT=TRUE ML o NEOBITIRNS SN 'CRI T CAL
150UF- 0. OB5 15251798 _| — — P5V_S4RS3 DRVL 30 |DRVL1 DRVL2| 27, P3V3 S5 DRVL - 15251798 N 15qUF- 0. 018CHM 1. 84
c7552 |, 2 2 —a| | MNLTNE WETH=D € D DT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE D DT=TRUE 2 2 C7590 crs02 1 C7572
— 1 Q BG| 5 mm 10UF
i C7550 520 xw521g] g PV sarsa cse1 7 |csPL csp2| 18 P3V3 S5 CsP? steo(ﬁ;l XV\FSGlg] 20% 2o
100 0 - . ar tov
a5 2 SO PLACE MEAR-L7520. 1: 3mm C7518 HOSTHEE P5V_S4RS3 CSNL 8 |CSN1 CcsNe| 17 P3V3 S5 CShe 2 v eV 2 18% ceru
A w0, 5 0. 1UF 3 K 603 S 0201
o PLACE_NEAR=L7520 2 Brm | NOSTUFF 1)z 54 _P5VP3V3 VREG3 1 AN 2 P5V_S4RS3 FUNC 11 |MODE RFL3 P3Vv3 S5 R PLACE_NEAR=L7560. 1: 3mm PLACE [NEAR=] 7560. 2: 1. 5nm
. L C7571 2PLACE_V\EAR=L7520 1: 3mm 11 v Psv sars3 VBl 9 |VFB1 VFB2| 16 P3V3 S5 VFB2 1 PLACE_NEAR=L7560. 2: CRITICAL
— &85 1000PF 10% sV S4RS3 COWPL 10 |COMPL covpz| s P3va S5 cowe? 10% 130UF-0. 018GH4 1. A
10% XWP 522 U - M N_LI NE[WDBTFHF0. 2 mm MNLT NEW B7E0. 2 7 PG, " -
i%, o - s M N_NECK|W DTH=0. 1 nm psvsarss EN R4 |ENL ene| 21 psvass en Rl M N_NECK_W DTH=0. 1 nm 0402 ) C7593 oy
0201 PLACE_NEAR=L7560. 2: 31 20%
1 s_|paoopL pGOOD2|_20 o 2
e EARTEIS T, s R7547 R7546 Sirs 28] o
A 33K . G\D THRM_PAD 1. 54K onse- a2 s
1 2 R7536 NO STUFF
P5V_S4RS3_VEBILXW 1% ‘R7537 " 1% .
M N_LITE WDTH-0.2 7.5K
M N_NEGKW DTH=0" 2 ) 1/ 20w e 20K . XW500 | 35353905 1/ 20w . 4 Pava ss vee2 xw
i R 7549 - 5 |'rrsie 5 MR T L
Lo v o 6. 65K 2 0% cerm - =
o 1% =
Soy R7556" P5V_S4RS3_COVPL_R : eow PLACE_NEAR=U701. 28: 1mm 1120w 0402 R7563
M
71 s = 10
= 4.22K 536 1 crsar | = , 01 10
2K 270PF i/ 20w
ol 4700PF 10 —— P3va S5 csp2 R VF
0% o 2 M N LTNE WOTHEO 2 im D DT=TRE 201
201 v o (o M N_NECK_W DTH=0. 1 mm s 5 vem R
201 M N LI NE_W DTFH=0. 2 mm M N_LI NE_W DTH=0. 2 nm
PS5V _S4RS3 CSP1 R M N_NECK_W DTH=0. 1 mm M N_NECK_W DTH=0. 1 mm
B DI DT=TRUE M N_LINE W DTH=0.2 nm I *R7560 B
M N_NECK_W DTH=0. 1 mm
54 _P5VP3VE VREE? 54 _P5VP3VE VREE? 23. 2K
M NI NE_W DTFe0. 2 ‘
M N-NECK-W DTH=0. 1 e
201
59 P5VS4RS3 PGOOD 2
N N_LT NE_W GTFE0. 2 mm
M N_NECK_W DTH=0. 1 nm M N_LI NE_W DTH=0. 2 nm
59 37 (OS5 PYRED M N_NECK_W DTH=0. 1 mm .
R7561
10K
GID_P5VP3V3_SGND 1%
M|N_LI NE_W DTH=0. & rm 1/ 20w
M[N_NECK_W DTH=0. 2 mm W
ThcE=ov , 201
PLAGE_NEAR-UTSOL. 4: 20 PLACE_ NEAR-U7501. 21 2mm
‘R7551 *R7552
0 0
5% 5%
1/ 20w 20w
_—
20201 50201
50 [TR)—LOVSARS3 EN 50 [TR)—SS PWR EN
Po
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1. 05V SO Regul at or

—
o4 62 53 52 51 a1 _PPBUS S5 HS COMPUTI NG | SNS
Cc7620 |, cre21 |, C7622 1| |1 7619 1 C7624
51 42 38 27 17_16 15 11 5 5__PP1VO5 SO 62UF- 0, 0230HM—— 62UF-0.0230HM—— 1000RF —— ——62UF-0. 0230 }L;/'ﬂF
oi%63%sdel 8 20 20 5 205 19%
ar-piy 2 ar-riy 2 cERM 2 2 B rav 2 XoR
case- 8251 case- 8251 0402 case. 251 402
P1V05S0_BOOT RC l PLAGE -G/ 8508 1. 5mm
NI NE_ W DTFEO. 5
N-RECK-W DTH=0. 3
o4 62 50 54 10 47 35 52 _PPSV _SARS3 ’ C7601 1 e 1 C7630 =
10UF —— 0. 1UF
e 1 T, e
C C7600 * ' 7630 g o C
BYPASS=U7600. 2. Tnm 2.2
10%%'::7) o CRLTI CAL
yiow
e Q7630
BYPASS=UT600. 13 Trm. ~ FDPClOle
LLP
= VLDA'N P1V05S0_VBST
™M m 8 v+ A
12 [vsIN VBST|_L RUE T w1
: : OM T
Scrub S3 & S5 pins connections! u7600 PRH R7§31 = R7640
P1VO5S3 EN 17 |s3 sw 550 M sl 1 0. 003
TPS51916 M N_LI NE_W DTF=0. 6 mm N_L1 NE_W DTH=0. 6 nm| - L7 BB
s PLVO5SO EN 16 |s5 N M N REGCW DTEED. 3 o AR Do, r 630 1%
orvLL 11 GATE_NCDE-TRUE i [GATE_NCDE-TRUE 2 1. 0UH 20% 11A-0. 0110+HM AN PP1VO5 SO 8.9 51,
= = 0612- SHOR
PLV0S_S0_VREE AR TE WETED 2 7 S VREF CRITI CAL 20 P1V0550_LL sw[ls 1, o, 1YY Y 2eeives so mec v LAANA 2 BE&
M N_NECK_W DTH=0. 1 mm M N LI NE_ W DTFH=0. 6 mm 1= MNLINE WDTHE0 6 3 2 Vout = 1.05V
C7615 : s 10550 £B vooosng| e e NOSTUFF  Fosooeao-sw 4 VRS BIER S i
0. 10F L 3R57 611 N WETET T B REFIN VTT] 3 emsed e GHEETRE ] TIGAL  vaTAGE=L. o5y CRTICAL | 21A Max Qutfput =
% o%‘ NNEGK W DTHEO. 1 mm) P1V05S0 NMODE 19 |MoDE VTTSNS|_1 J | ngig —~f = 300 kHz
X7R- 2 rté ow P1V05S0_TRIP_18 |TRI P P1V05S0_DRVL 7 |Lsc 630. 2: 1. Smm e~ =
e 9202, L2061 I T i C7623 1 S
A eron 5 s VTTREF] M N_NECK_W DTH=0. 2 mm 1000PF —— PaLy. TANT
GATE NGBS TRUE = e A
U =y nk 74 42 25
A PGND GND_ GND PAD Gaoz CRITI CAL
597 %%2 1 C7616 d 4 4 4 P1V0550_PGOCD oD 2122 32 70 OIS LS SON |t cr6a8 s m 2
1% == QgD 1UF ‘R7610 |'R7613|'R7614 YA 0. 0014k, — %0 X7 61,00
2 19 1K 475K 3 17. 4K 2 A 2 oo M
1 CERM 4 o o X7R- CERM 20V
2 e emeursn v s 9402 v M‘éow ow ow 0402 o 2 1
o
2201 2201 lafr .| c7650: =
B XWF 6000 0- 22, —— B
SM 2 =
. 0
P1V05S0 AGND
M N_LI NE_W DTH=0. 6 nm PLACE_NEAR=U7600. 217 ITmm
M NNEGCW DTH=0.2 R7641
P1V05S0_VDDQSNS N 10 5 P1V05S0_VDDQSNS_R
)
W OIS I 120w M NREGKOW DO 37" mm
201
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5

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
706 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDCGB%Z\PZ SBMS001 LOADI NG 0.65 A (EDR) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSS| 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 B EN PLACE_NEAR=L7701. 2: 3nrm
64 62 50 49 42 a1 27 _PPBUS _G3H 1 2 PPVI ~ i - CRLTI CAL CRI TI CAL
> ; AND PPBUS_SW BKL L7701 D77 PPHV_SOSW LCDBKLT 60 62 64
603- HF VOLTAGE=T2. 6V hal ON THE SENSCR PAGE 15UH 2. 8A SOD- 193:‘]'
PLACE_S! peeoTToM 1R 788 Ccrrse:r .o PPVIN _SOSW LCDBKLT , 1YY L2, LCDBKLT BOOST AN K
1%20W p 5 ™ CRI Tl CAL PI MBO53T- SM NECR 15 L CRI Tl CAL CRI TI CAL
b xR CEEY c7712 1C7713 ST e RBL6OM 60G| |1 C7796 [1Cr797 |1 Cr799
= — 2§2°/0PF — IouF —— IoUF
LCDBKLT EN DIV L g{ 5 S8 zg zg
4% 04§ZCERM % 10-1 % 10-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
:{'é?K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR—D7701 2:5mMm
20w
5201 59 58 56 52 51 46 a5 32 17 10 _PPSV_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT SW LCDBKLT FB_1 2
707 DB BYPASS=U7701. D1: 5mm BYPASS—U7701 D1: 3mm E . PLACE_NEAR=C7797. 1: 5mm
oMsLO6VIC 7 | o VIR WBIES: £y Prace.
SoT- 563 1LéF —4 /01UF
[ 10% ——
otk 6oS°F 2 R CERM
5[G sk wnunnsdEd P PP3V3 SO ! 10.2 ohmresistors for current
It EDP_BKLT_EN LCDBKLT_DI SABLE :
D S BYPASS=U7 701, Ca: 4mmm measurenent on LED strings.
707 |26 7 _;]:_ 1 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
GVK‘ Kh = 618% ;_ s . . 103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
RNF XBR
|_‘ ( GND BKL SGND) Eia TS SLm L\)n . 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
o[ s T Ur701
1 > BKLT PLT RST L 25- BUVP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swo| BL 60 64
1 ,\1/%2 BKL_FLTR 2 | F LTeR swl B2
o
R7353 1’55;/8‘” BKL_| SET B liser g Fa| A5 BKLT: PROD
60 40 25 19 10 10 [y SMBUS_PCH_CLK 1 2 201 @ R7718 o 2 LED RETURN_2 o oa
/Y, BKL_FSET B4 [FsET O M NRER W BHER: 3,™ N W o :Fﬁﬁ g
R7757 1/5%0W BKL SCL 08 | sak - PLACE NEAREUY 701 D5: T0mm N-RECK-W BTHE0: 30" in
Es5 .
0 2 10 26 10 SMBUS_PCH DATA 1 i BKL_SDA D4 fspa o BRI SN ' o
Addr Ox58( W)/ 0x59( Rd) 1/5A’w BKL_PWI 4| aura| C BKL_| SENS
5%0 1 2 BKL_EN A3 |EN out4| E3 BKL_| SEN4A
s6 a1 _PPVI N SOSW LCDBKLT R 1 = outs| E2_ BKL_| SEN5
2008" [Rr715|  TP7701gmy—BEALE—S Pl | ad BB I SENG "
1/ 20W :Il.o(/)OK PLACE_SI DE=BOTTOM E
R7704 36 bow o o 85
2 2 1 60 64
o EDP_BKLT_PVW AN\ Fpwe9. 62k Hz 8888
1/£\§,_gw 1 C7704 L | _LED=17. 1nA see spec for others g| §| 2|% BKLT: PROD
—L 33PF 1R7755 R77141 1R7716 R7722 o 1 2 LED RETURN 6 6 6
2 %é%) @G W NERESR-W BTEED: 30" SMDNILIINBE WE)FE:%U.% m
0201 Egéow 1 zng %‘éow PLACE_NEAR=U7701. E1: 10nm N-NECK-W DTH=0. 20 nm
L 5201 201, XWI710
= SM
D_BKL _SGND 1582

59 58 56 52 51 46 45 32 17 16

52 61

BYPASS=U7750. 1:2: 2 MM

C7750 :

Keyboard Backl i ght Driver

PP5V_S0

| _LED=369/ Ri set
( EEPROM shoul d set

L77 50
10UH 0.58A- 0

. 350HM

1098AS- SM

EN_

RE R ]

| _RES=1)

& Det ection

1ss KBDLED ANODE

AT

PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al,

A2, B1,

7
FF14A- 4C- R11DL- B- 3H
E-RT-

L 2°wWi

1 C7755 |1 C7756
— 0, 22UF ——0. 22UF
—— 10% — 10%
, 5oV , 5oV
X5R: CERM X5R- CERM
0603-1 0603-1

Nex—2-0

518S0793

B2 pins)

Keyboar d Backl i ght Connect or

SYNC MASTER=J41 M_B

SYNC DATE=02/06/2013

L=

LCD/ KBD Backl i ght

Driver

d} Appl e I nc.
®
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Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
D dividers (200/100) to 3.3V S5, which burns 100nWin all S-states.
CRI Tl CAL
XDP
u7840
o4 62 59 50 46 10 14 11 o _PP3V3 SUS TPSes
—PPIVO5_SUS s
4|BI AS
sl e Vout = 1.05V
R R Max Current = 0.35A
EN NGZ_ NC
XDP XDP
o, peava s 1. 8V S3 REGULATOR 7840 * a0 R . 7841
3333 3 18 7 ’ ’ E 7
73838280
CRI Tl CAL
1
C7824 c7820 *
4 - 15251870 oM T
R7829 =
u7820 L7820
TSL80008 2. 200+ 20% 2. 0A- 0, 108G 0. 902
DFEN 2520-SM oslz%é\/
so [ry—PLV8S3 EN 2EN CRITICALLX® P1V8S3 SW kS | PP1V8 S3 REG R 1 2 _PP1V8 S3 20 21 22 23 57 62
SIS TRE o : ] YV
s o P1V8S3 PGOOD 3por vrBl 6 P1V8S3 FB VOLTAGE=T. 2V CRI TI CAL CRITICAL NG NC
4| 5 + C7823 1 C7821
SKI P RS L S0 C7825 1 Vout = 1.794V
@D THRM PAD s [ 5%, T 2%, 2208 —— Max Current = 1.8A
& 2 2
C T o Rr820 el - o s 2 Freq = 1 Me
20w
201,
<Ra>|
1 CRI Tl CAL
g s -
o 22UF ——
1/ 20w 62330
EiE . o et
<
Vout = 0.8V * (1 + Ra/ Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V5 SO
220 39 39 17 18 15 13 13 3, PP3V3 S5 4 g as o 58 59 62 64
Vi = 1.5V
62 57 23 22 21 20 [T PP1V8 S3 6N outl 1 out 5
X rrent = 0.02A
s 20 [@)-PM SLP S3 BUF L 3 |en Nd2 5 N Max Current 0.0
T
C7870 1 an BE 17872
1UF —— — 5| 7| —— 2. 2UF
10% 10%
A 63V , 5 6.3V
CERM X5R
0z , 0z SYNC MASTER=J41 M.B SYNC _DATE=02/ 06/ 2013
e
BYPASS=U7870. 4: 1nm B
Sbass-uraro.: am 1 M sc Power Supplies
d} Appl e Inc.
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 5 4 3 2 1

— — . E—
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF
R8042 R8041 — PP1V5_SO0SW AUDI O HDA 8 11 17 58 .
o 5 PPLV5_SO 1,\/2/\2 1,\/({/\12 | PP1vs sosw AUDI O HDA. 1; 17 = 3 3V SUS SW t C h
5% 5% 7" "
e i vibw PG RB020
R8040" — PP1V5_SOSW AUDI O s o1 0 us020 1
Lo o8 PP1V5_SOSW AUDI O g g a g 4 e 1 g, EEOV3 S TPSggoz4 0612%@
v 2 o o A g A2 A, PP3V3 SUS FET_R 2 _PP3V3_SUS o 11 14 10 46 57 50 62 6a
i I e YJVRTCY G 23 i sy var(los YRRy S o\ eoe Tiom D
D CRI TI CAL B Us040 } — o O(\.:RI TI CAL - NC NC
s o PLV5SOSW AUDI OJEN @ |on oo m v uson20
Par t TPS22924C C80201 3 Par t TPS22924C
C§049 1 3 : T. OUF °© :
. gzLéo/ - Type Load Switch 65(5\2’2 Type Load Switch
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
| @1.8V 21.8 mChm Max ] @2.5V 25.8 mChm Max
£ Current 2A Max = Current 2A Max
- j—
3.3V S4 Switch 3.3V SSD Swi tch oo s 2 s g 3 3y PP5V SO
0502 “omuug gy EEov3 S5 8005 1| al
74 64 10%
w2 4% ppav3 S5 TPS22924 k)é/ i85 US005
28 18 17 16 CSP 0612 HORT X5R
R RS & v AL, PP3V3 FET_R L 2_PPavs_s4 20 35 36 38 39 62 04 JiC8070 402 SLGBAPLATLV | 2
T ot e T VR ﬁipn;g SOMM >L ¢ EDP llom . B = TORN 5] @ PPLVO5 SO T
5
- S4_PWR EN 2 |on VDD 2 Boav " PCH HSI O PWR EN 9 |ov CRI TI CAL 5 PP1V05_SOSW PCH HSI O e e
= 2 10 D> a0 us000 Us070 I By er oo N EDP: 1.84A o
C8000 1 g Par t TPS22924C SLGbAP1453V = an
C 1.o0fF L © = Toad Swiich P3V3SOSW SSD FET_RAMP 7 |cap  TOFN NI © us005 C
6.3Y 2 ype oad swite CRI TI CAL Par t SLGBAP1417V
0201-1 R(on) 18.5 nthm Typ C8071 g s> SSDPVREN o 2 o s> - CESYS SOSWSSD FET R ppp gp =
4 @2.5V 25.8 nOhm Max 4700, gL‘; aD M N-RERR-W BTHES: 38MM  sense R on sensor page B Type Load Switch
= Current 2A Max 20}1{2 NOSTUEE 1 uso7o0 HSI O has turn-on requirenent of R@(g?/)v s ?’BBD ﬁm Dég
1 1 Par t SLGBAPL453V <0.1V/uS ranp rate and 9
= R807O = <65uS fromEN to 95% (1. 05V) Cur rent 6A Max
. 5o 58 P3V3SO_EN 1 2 Type Load Switch
5%
3.3V S3 Sw h o T v Rlom (7.8 mohm Typ
" V t C R0880121 02'3581 @ 25C 8.5 ntChm Max
1% Current 5. 3A Max
74 64 U801O 0612 SHORT
7l ¥ Pravs ss TPS22924 PP3V3 S3 FET R Y PP3V3_S3 15 10 39 39 36 40 41 62 60 |
32 48 8 &8 A2 Al PRE: TH= 8 SSW 3, 4 EDP: 1.02A NOSTUFF
B2 |)VIN  vout([B1 {g NZNECK-W DTH= I ; (B0O60 CRITICAL
CRI TI CAL | RFHVB30DPBF
s m—P3V3S3_EN €2 [on uso10 m@:m. 3X33
GND
C§0019 . 3 Par t TPS22924C 5142 30 27 17 10 152 §2_PP1VO5_SO .- o 1 - PPLVOS SOE\SID_PO; g'i',\o s
' G?Lé%’ Type Load Switch SSTUFF J'i_J‘ ) TURF
56k 2 so 58 50 52 51 40 45 32 17 20 PPBV_SO . ] R8060
0201-1 R(on) 18.5 nChm Typ 8 88t TUFF 8061 30(/30
i @2.5V 25.8 mChm Max R84080631 NTUC3169CZ < Piow
= current 2A Max 10K N- CHANNEL 2402
1200 [HSI OFET_DI SCHARGE _
B a8, NOSTUFF B
HSI OFET_EN L (el ?06 ok
. g DMWN5LO6VK-
3.3V SO Switch . T i
o DNNSL%VK— L < 2 o
o Us030 Sense on sensor page & 5 sk
%55 pPava_ss TPS22024 PP3V3 SO FET R ., H =
&7 43 33 A2 Al = Kt =
%i6a BRVIN  vout jm EﬁDngN_ﬁlch:Aw BHES: 33MM P | P El\2| B 5 (] I—'ls
CRI TI CAL : us030 e = 4 :@’_
5o 58 P3V3S0_EN 2 [on P- CHANNEL
o fevs) Part TPS22924C (HSI OFET_EN L)
C80301 g Type Load Switch —
1. 0UF —— d Y
E 3 35 e 5V SO Swi tch
02082% @2.5V 25. 8 nChm Max
r Current 2A Max
= 64 62 55 54 40 47 35 22 __PPBV_SARS3
3.3V Sensor Switch : 8080
' “ Ty
o 2 oM T
] R8050 Uus8080 I 361 FRM RS8081
Al .Pravs_ss TPS22924 | PP3V3_SASW SNS FET R 1, s 2 PP3V3_SASW SNS SLEARRIASY = 0-30°
i 2 P W EDP:  50mA oz o P5VSO_FET RAMP 7 |cap 'TOFN 3 . H SYNC_NVASTER=JAL_MLE SR )
88 B2 |)VIN  vout([B1 N-NECR-W BFES: 3mm _12\'4\/ “ P5VS0 EN 2 |on CRI Tl CAL o5 PP5V SO FET R 0§12~ SHORT PP5V SO et e e e o T P FET
- 4 8081 : M= = ; HE ower S
| TI CAL N . 3 4 EDP: ?
CRITICA 4700PF ao M NERERR-VY BFHES: 58MM 300mA TR O : |
1230 57 SMC_SENSOR PWR_ENC2 oy B FhktR- : S :
(an:3 . us050 ;{I 51 us080 d} Appl e | nc <SCH NUM>| D
R .
1
C§0059 En g Part TPS22924C | L Part SLG5AP1438V ® <E4L ABEL >
GiLéo 2 Type Load Switch . Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
Rom ~ [18.5 mom Ty Rom |15 rhm Ty Kl s v
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8 7 6 5 4 3 2 1

S5 Enabl es S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm PP3V3 S5 59 57 36 20 18 13 [T PM SLP_S4 L
4 7 1 1 1
St andby Enabl es Rel1l ['R8116 |'RB112
o 30 37 NOSTUFF % 506 S0
. C8170:1: 1/ 20W 1/ 20W 1/ 20W
0. 11L8I|;ﬂ 2'540:1 20201 20201
6.3V PLACE_NEAR=U7400. 16: 6nm  |PLACE_NEAR=UT820, 2: 6mm  |PLACE_NEAR=UB010. 02: 6mm
CERMXEBR 2 e se ss) P3V3S3 EN — P3V3S3_EN oo s 5
BYPASS=U8170. 6: 2. 3 = 6 1 O 59 57 P1V883 _EN = P1V8S3 EN m 57 50 D
D — PLACE_NEAR=U7501. 21: 7nm I PM SLP S5 L LyC1G32 w0 5| DDRREG EN __ DDRREG EN 53 59
ano _ sS4 PYR EN o 20 om0 WARE_BASE=TROE — D
. SMC_S4_WAKESRC EN - D NO STUFF | NO STUFF
S5 Power Good o o p-She= MAEESRL BN p — S4 PVREN  pmyuozoso . 8111 |- C8116 | C811
2354 _PP3V42 G3H - gg-%}UF — 05, A7TUF — gd%‘V”UF
® 88U ol ace NEAR-UTS01. 20: 7m L R8115 ? gom *GEMSR |* gh ek
R8141* 1 ,\/g/\/ 2 USB_PWR: STBY| USB_PWR: S3 PLACE SEAR-7400. 161 6 | PLACE NEAR-uTa20, 2 omm | PLAGE EAR-uRO10. 02 6
ioQK 5% 'R8117 J
1 2@}@/ S5_PWRGD- - >SMC 128w 100 =
201, SME- - >PM_DSW PWRGD - STBY 0201 ?l%zuw Mobi |l e System Power State Table
w50 o7 S5_PVRGD =R SR T 7 USB§817$ 220 I oo | mase | msssi | marsi | s
i SAPWREN 1,0, 2 L= USB PR EN gy 55 50 o1 6 .. y ; : : : : :
Sl eep (S3AQ) 1 1 1 1 1 1 o
SSD Enabl e 5 ; : ; : : 5
Deep Sleep (S4AQ) 1 1 1 o o 0 0
6a 59 58 30 15 TRy—oo PVWR EN — SSD PWR EN [OO 15 30 58 59 60 A S, o e 5 eop (59 0 1 1 0 o o o
T — =TROE — e %:LS;%FT: ‘R8175 msnnsppnn(sﬁw 1 1 0 0 0 0 0
59 37 36 20 18 13 0 eep Sl oop (S5) 0 1 ) [ o 0 0
RB521ZS— 30 3750w = watrery G (@D Tougl & otz o o o o o o
%E%F 2’6’;01 Battery OIf (GHoT) 1 0 0 0 [ 0 [
P5VS4RS3_EN D 1229, )
5V needs to be held up 1w +PSVSARS3_EN
so 1.05V can fall after 1.5V » gf;%FF
PLACE_NEAR=UTS01. 4: 15mm 1
C L 550r C
T 506, seenspan g i umas n, PP3VB S5
402 r
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
L 1 C8180
omélup
\
S &
R8178 ] I Ry eR SO Enabl es
. - MC74VHC1 Q08
il P BJT Version s PM SLP S3 L 1 R 2 PMSLP S3 R L 1 STy
SO0 Ra GOOD ( ) 271017 3 /% U180 ‘w4l PM SLP_S3 BUEL — PM SLP_S3 BUF o 20 57 5o
20w 2 — PM SLP_S3_BUF 26 57 50
PP5V_SO e 2% ST 1% P82 |'Re185  |'R8184 'R8186 ['R8187 = e
W BEBEERY 3 R80]|'<80 A =5 oK 0
33 RB5217S- 30 0w How How How
5%, 0w PR At A S A i
v ’\%i&'\g': 50201 5201 D8184 |2201 50201 —
2 PLACE NEAREUTE00. 16: 6mm | L Ace NEAR-U8030. 2: 6 SM 201 PLACE NEARUB030.2: 6rm | PLACE_NEAR=US080. 2: 6
ALL_SYS PWRGD ;6 17 a7 s P1V 820 , P3V3S0_EN DK 50 554 P5VSO _EN — P5VS0_EN o 5 5
1. 5V Codec Enabl e = Y { BT 3 ©wP3V3SO EN _ _ P3V3SO EN s
- PLACE_NEAR=UB040. 2: C7nm vgow PLACE NEAR-R030. 2 6 — = -
L PLACE_ NEARET600. 16: 6
C%Ilgom w5l PIVOSSO EN - PIVOSSO EN oy ss s
@ — 5% |asmoco179 NO STUFF NO STUFF
= er 65 70 [; <" DFN2015H4- 8 1C8185 1C81 86 1 C818
8 ] - 9./022UF - 98 1UF "~ —— 0. 68UF
1 V 1 V 6.3V
/@ 37650854 RB5217S- 30 uZbw |1 C8146 T 5 : 565 ? 565"
B N PLACE. Noooto0A0, 2: Crrm it 2 U o i 10 m bt vean s | s e o B
< 2 g5
Q‘ 4 —
1 PLACE_NEAR=UB040. C2: 7mm 3. 3V SUS Det ect
“ iR YL reY3 SO
(]
SOPGD BJT_GND R J -
BYPASS=U8130. 6: 2. 3
R8157! WS defay Plag 12m C81301 PP3V3_SUS § 111418 46 57 56 59 62 o4 CHGR VFRQ Cfner ation
3 UB13R055"E LNBYY 0. 1R8133
A % thrahod "8 : 100K
6 62 50 53 57 s _PPLV5_SO 12 s 5720 _PM SLP_S3 BUF L CERVpX 50 40 46 40 35 37 30 33 30 37 _PP3VA2_G3H
'™ Vbe 0.7V max @ 2nmA 201, = S CRI Tl CAL~ Bow g By :
Y8 Vce(sat) 0.1V max @ 1mA IR8167 o) R83‘L33(‘)%
QL Vth 0.7-1V @d 250uA = 10K 64 52 50 55 57 46 18 14 11 s _PP3V3_SUS 2 lsense U813 QRESET 13 64 25
QZOW TPS3808G33 VFRQ Low. Fix Frequency 201
" 2
. . - 2%1 SUNg Z%“li'? CT 3 jer Q:NTHRM mept TP _SUS PGLOD MR L VFRQ Hi gh: Variabl e Frequency A@c‘ IGR_VE 50
Tnresholds: o o10v SO Rail PGOCD Circuitry R8166 o PAD B131 ol
. . - 3. ) ) ~
V2MON: 2. 815V- 3. 099V (1SL version used for devel opnent) oo P1V8S3 PGOOD LA 4 %@POPF DVNS2D2L B4 l;
V3MON: 0. 572V-0. 630V R8165 1/ 58w 2 X485 CERM SYM_ VER 2 —
VAMON: 0. 572V- 0. 630V 26508 02 01 30 PP3V3 SO 100, 2
g fEREEL o P5VS4RS3_PGOOD 1 2 | 1 Ll
5142 38 27 17 16 15 11 8 5__PPLV SOPGOCD | SL [ AAY = G™ S[7
C81601 1%bw w PMSLP S3 R L |
v 2 50 50 315 PPLV! 6. 20 . R8164 L
59 28 6
sopcoon 1 5t | Sopcoo 1 st NTI @Hvbggz -+ [ PLV05S0_PGOOD 1400, | SUS Enabl es
82 81 1 1 5%
A ) 1R§K170 580121&2 Sfjg%é'g = 1%658 e w0 - BM SLE SUS L =PMSLP SUS L e YN, VASTErC 4T MLE ] A
5V Divider: 1% 1% 1% i - DDRREG PGOOD 1 2 | 1 1 TTCE
3.19V @4. 5vhin jow jow e | SL8B042I RTEZ . =D DORREG.PAOD M2 — R8190 Power Contr ol
2201 2201 zzglv DIV VWON 3 TOFN ey SOPGOOD | SL - 1/20wW 8%
P! L ST
L5V B vider: POV DLVOMVEN 2 \V2MN gy 1 o W pdx NG R§162 1 o Appl e Inc <SCH_NUM>
0.718V @1. 45Vni n 1105 DI V_VMON 6 «[8 ALL_SYS PWRGD R 1 2 ALL_SYS PWRGD 16 17 a7 50 osg PIVISUS EN — PSVSSUS EN oy se = ’ v
SOPGOCD_| SL | SOPGOOD_I SL I:upug.xil i VANON RST /\éy\/—_@ errare ’ - = - ”0 (5] <E4LABEL>
1.05V Divi der: ‘R8161 |*R8171 |*R8173 QD THRM PAD 1720w s E‘%lsggFF NOTI CE OF PROPRI ETARY PROPERTY:
0.723V @1.02Vnin illngK :}EK :ll‘,gK N T : —— 0. 1UF THELNECRISTL ON CONTA|NED LEREI N | S THE
1/ 20W 1/20W 1/20W ig% TﬁgpplcxggssoapigggyTngE FCLLCW NG
5201 5201 5201 2 5 |: ‘I’\"gTN?g\l:éIPNTHIS ggcuonczsr;nl;m CONFI DENCE 81 OF 121
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LCD Connect or
1 1
R8363 ['R8364 Internal DP Connector: 518S0829
iltow § iltow CRI Tl CAL -
N A J8300
20525- 130E- 01
F- RT- SM
Pul | -ups on panel side, o 62 5o _PPHV_SOSW LCDBKLT 31
R8361 4.7 kOhmto 3.3V ©
7 10 31¢cpry—SMBUS_SMC,_ 0_S0_HDA 1'\/\/\/2 w1 2C TCON SDA_R L5
156w NC>(—3 Lo
0201 4] _8
5
NCx=1-0
R8362 o1 55 qom—LED_RETURN 6 CHDS
70 5 SMBUS_SMC 0_S0_SCL 1,2, 2 .12C TOON SCL_R ot 50 qm LED_RETURN 5 o
o A os 50 com—LED_RETURN 4 20| LED Backlight I/F
C b s = o LED_RETURN 3 1D ckl i ght C
o2b1 o0 50 o LED_RETURN 2 ol S| /N
or 50 o LED_RETURN 1 ulg |
CRI Tl CAL R8§60 e 12 _g
w2 233 37 19 25 1 b 3, PP3V3_S5 us300 w5 o DP_I NT_HPD 1%2 s DP_I NT_HPD_ CONN 1o \|/
e 59089, 1.8304 U gow 0| Di'splayPort I/F
» mm—EDP_PANEL_PWR 1ol ; ] FERR- 120~ OHMW 1. 5A 0201 7 g pray
2N vour_ila PP3V3_SOSWLCD R S€Nse resistor on | pp3v3 SOSWLCD 1YY Y L2 « PP3V3 SOSW LCD UF D
- - g sensor page Ing 0402-LF %hﬁ@% . 19
3IVIN_2 VOUT_2/ 5 Cc8315: AGE=3. 20 o
o
oo TR 8324 1000;@@ e e DP_INT_AUX CH C N ETH D
8 0. 1UF rr B 2 e DP_INT_ AUX_ CH C P 22| o -
1 C8309 C8311: 1(C8312 s DP_I NT_A N _1]|2 (DP_INT_AUX_CH C N) 0201 EEH DS
— ngwF 0. 11L‘8u; i %.(%UF A o 0 DP_| M__P<0> 24| o
2 2R x6R CERVXBR 2 2 JaR’ o e %8%%:5 - o os DP_INT_M__N<Q> EE DS
0201 0201 603 0201 N 26
o1 sqamy—DP_I NT_AUXCH C P 102 (DP INT AUX CH C P) 1°
Job Noefo
L C8320 xodimu NGO
O 1UF 0201 PLACE_NEAR=J|8300. 24: lr}g{\ CE NEAR=J8300. 250 1nm 30 0]
67 DP_INT_ M._C P<0> 1]|2 | =, . o
* D i) R8318'|R8317* —
v C8321 im im B0
BReTM 0. 1UF 1/ 20W 1/ 20W 415
o s m—DP_LNT_M_C N<0> 1H2 28, 28, ECH DS
B 10% 36 O B
X5R}—6CVERM 37 o
0201 38
39 o
40 g
41 o
PLACE_NEAR=J8300. 1}4: 2 p _(32 _)
R8350!| [*R8380 [*R8370 PLACH. 4 2
100K 1M 1M p
1/ 280 50w 50w 1000':"; pu—
201, 2201 5201 feres ch\r\{ll 2
603
-
A SYNC MASTER=J41 M._B SYNC DATE=02/ 06/ 2013 A
e
Internal D splayPort Connect or
d} Appl e | nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
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17 15
a5 a3

1oy g PP3V3 SO

13 1
at a

ON MLB SIDE AS LIOCAN T FIT CAPS

wes USB3 _EXTB R2D N

C9521

GN\D_VO D=TRUE

12 USB3_EXTB_R2D_C N s e
yisgﬁ/CE%i 1
1V 0.1UF,

«wes USB3 _EXTB R2D P

V
C9522

GN\D_VO D=TRUE

.« USB3_EXTB_D2R RC N

1112 USB3_EXTB_R2D C P oy vc o5 o0
é%l—}/—CERN!I
1

V0201
0. 1UF

GN\D_VO D=TRUE

14 65 68

| «= USB3_EXTB D2R_RC P

50 49 46 40 38 37 39 35 30 17 PP3V42_ &3H CRI TI CAL
o0
EF400G3].%S-T 8DS- 0. 4V
45 o~ ¥
N\
(Ri ght Speaker Enable) s 3 mm—SMC BC_ACOK 1 2
USB_PWR_EN 3884
o s o FLNSTACKSNS ALERT L 510 ol® GND VO D=TRUE ;
s s _PPLV5_SOSW AUDI O ; oo ?O GND_VQ D=TRUE
73 65 40 ATCET SMBUS SMC 2_S3_SDA 11 g 8 12 SPKRAMP_| NR N [ooTy 47 65 74 GND_VO D=TRUE GND_VO D=TRUE
7 65 40 arEy— SVBUS SMC 2 S3 SCL 13155114 SPKRAVP_| NR Py 47 s 74 ]
5 16 ;_le
22 ESDOPZRE; 2] 3F-02LS
o 7@y SYS_ONEW RE 9[- o120 - W
21 22
0O NOSTUFF
o 16 14 qm—XDP_USB_EXTB OC L 23 24
o oo 1 rmy__HDA_RST_L 2510 0126 RO501
65 64 30 37 30 [T 271 5 5128 s PP5V_SO0_ALT_AUD _LDO El 2 O 1
2 M N_LI NE_WDTH=0. 1 nm A
o = o SPKRAMP_SHDN_L 3513 00 gg AUD PVR EN ermyyy o NRESCWETRS | o 58, =
8 g 0201
35 36 B EXTB P 166
377° 9738 £B EXTE N <D o S: PP5V_SO 19 17 32 45 46 51 52 56 58 59
o o5 12 D> 39 gg 20 D
41 00 42 GND_VQ D=TRUE
69 65 12 [T HDA SDI NO 43 00 44 G\D VO D=TRUE _
o o0 12 D K 5[0 o6
PLACE_NEAR=J9500. 7: 1. 5mm e s 12 ry— HDA_SDOUT] 4715 5148
(:8 5 1 95101 51~ 52 GND_VO D=TRUE GND_VO D=TRUE
' % — 10PF —— 0. 1UF - |1 o500
e =

X5R- CHEM 5

PLACE_NEAR=JO509. 21 I. 5rmm

10% —

—— 0. 1Ui

0201

xor i 2 Ot Yr
6201 —F;g;,CE,51681036

PLACE_NEAR=J9500. 9: 1. 5nm

|||—

;.L 2 2 I L
cscor D1 52 2 B oo
1 1

14 65 68

1/ 20W6%MB201

SYNC MASTER=CLEAN J43

SYNC DATE=11/13/201

Left

Cj} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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7

6

" G3Hot "

(A ways-Present) Rails

3.3V Rails

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

7 62
64 62 27

64 62 52 42 10 8

27

27

27

27

27

27

27

27

27

27

27

27

27

27

64 62 60 55 PPHV_SOSW | CDBKI T —

64 62 28 27

61 62
PPBUS G3H PPBUS G3H
a2 41 57 27 41 a2 49 50 56 62 o0
8385 38 = N LI NEW GTFEG 6 5279 18 41 06 13 43 1) 3, PP3V3 S5 PP3V3 S5 1113 15 16 17 19 28 29 34 42
M N_NECK_W DTH=0. 25 nm 74 Ba 52 60 —_— M N_LI NE_W DTH=0.5 MV VOLTAGE=3. 3V 57 58’ 59 €0 62 64 74
vaTA(; 3 . oV M N_NECK_W DTH=0. 2 MV MAKE_BASE=TRUE
TRUE
— PP3V3 11,13,18 16 17 18 28 20 34 42
— ppaue can 27 a1 a2 a - —— S5 R
9 50 56 62 6 PP3V3_S5
—_ — 811 13 15 16 17 18 28 29 34 42
), — PPBUS G3H 27 41 a2 49 50 56 62 64 = ppava S5 57758 59 60 62 B4 74
— — 11 13 15 16 17 18 28 29 34 42
— PPBUS G3H 27 a1 42 49 50 56 62 64 = ppava S5 8780%30"80 82784 " %4
—_ — 811 13 15 16 17 18 28 29 34 42
PPBUS_G3H 27 41 42 49 50 56 62 64 — ppava S5 5785308082764 %4
— — 11 13 15 16 17 18 28 29 34 42
— PPBUS G3H 27 41 42 49 50 56 62 64 — 87862080782 84 754 63 a1 50 30 41 62 64
— — PP3V3_S5 8,14,13,15 16,17 18 28 29 34 42 MN_LINE_WDTF=0.5 MM
—_— M N_NECK_W DTH=0. 20MV
— PP3V3 S5 e
o 811 13 15 16_17 18 28 29 34 42
s2 51 41 PPBUS S5_HS COVPUTI NG | SNS — PPBUS 1 1 41 51 52 53 55 62 64 —— 8786808082180 4
R = T RCEI R BT — PP3V3 S5 11,13,15 1817 18,20 20 34 42 30 41 62 64
M N_NECK_W DTH=0. 25 nm — 87508080828 —
D VOLTAGE=8. 6V — PP3V3 S5 271%51291201221241%25 29 34 42
MAKE_BASE =
> — PP3V3 S5 5,11 13,1518 17 18 28 20 34 PP3V3 S4 TBTAPWR PP3V3_S4 TBTAPWR 25 26 27 28 62
— PPBUS S5 HS COVPUTI NG | SNS 41 51 52 53 55 62 64 — 4257758597607 62" 64 M N_LI NE_W DTH=0. 38 MM VOLTAGE=3. 3V
r— — PP3V3 S5 11 13 15 16 17 18 28 29 34 42 M N_NECK_W DTH=0. 20 MV MAKE_BASE=TRUE
—  PPBUS S5 HS COMPUTI NG | SNS 41 51 52 53 55 62 64 = 885120808 54 %4
— ) — PP3V3 S5 81113 15 1617 18 28 29 34 42 PP3V3 S4 TBTAPWR 25 26 27 28 62
— PPBUS S5 HS COVPUTI NG | SNS 41 51 52 53 55 62 64 — ppav3 S5 57758 59760 62 64
- —— %7‘%5‘%;‘20‘22’24‘94" 29 34 42
— PP3V3 S5 11 13 15 16 17 18 28 29 34 42
62 54 41 PPBUS S5 HS OTHER | SNS — PPBUS S5 HS OTHER | SNS 41 54 62 64 — 87185808082 8004 .
& = M N_LI NE_W DTF=0. 6_mm , — PP3V3 S5 8 11 13 15 16 17 18 28 20 34 42 1.8V/1.5V/1.2V/1.05V Rails
N_NECK_W DTH=0. 25 nm — PP3V3 S5 57758 59760 62 64" 74
VOLTAGE=8. 6V
MAKE_BASE=TRUE — PP3V3_S5 2 57 23 22 21 20 _PP1V8 S3 PP1V8 S3 20 21 22 23 57 62
— 11 13 15 16 17 15 28 29 34 42 M N_LI NE_W DTH=0. 6MVI
PPBUS S5 HS OTHER | SNS 41 54 62 64 — 871868080 62 Ea 2A max supply M N_NECK_W DTH=0. 2MM
PP3V3 S5 271%512912012212419425 29 34 42 VOLTA 2v
MAKE_BASE-TRUE
PP3V3 S5 13,1315 18,17,,18,28 20 34 42 -
8785808062180
50 49 42 _PPDCI N G3H | SOL PPDCI N _G3H | SOL 42 49 50 62 64 PP3V3_ S5 8 11 13 15 16 17 18 28 29 34 42 PP1V8 S3 20 21 22 23 57 62
64 62 _— M N_LI NE_W DTH=0. 6 MV 57 5859 60 62 64 74
M N:Ngc{gvmwo 25 MM PP3V3 S5 8,11412418,18,13,18,28 29 34 42
VOLTAGE=T8. 5V
= PP3V3 S5 — PP1V8 S3
MAKE_BASE=TRUE 571%51%91201221241%125 29 34 42 20 21 22 23 5
PPDCI N G3H | SOL 42 49 50 62 64
64 62 58 39 38 36 33 20 PP3V3 $4 — PP3V3 S4 20 33 36 38 39 58 62 64
PPDCI N G3H | SOL 42 49 50 62 64 — M N_LI NE_W DTH=0. 60MM VOLTAGE=3. 3V
—_— M N_NECK_W DTH=0. 20MM MAKE_BASE=TRUE
PP3V3 S4 0 62 53 42 23 22 21 20 19 17 _PP1V2 S3 MF;P%IVNZE v?%mzc = 17 19 20 21 22 23 42
- — 20 33 36 38 39 58 62 64
62 50 a9 PPDCI N _G3H — PPDCI N_G3H 49 50 62 64 — Ppava sa M N NEO( WDTH-0. 1 "
— M N_LI NE_W DTH=0. 6_MVI = 29 33 36 38 39 58 62 64 VOLT,
M N_NECK_W DTH=0. 25 MV _— PP NAKE,EASE'TRLE
VOLTAGE=18. 5V y— PP3V3 S4 29 33 36 38 39 58 62 64
MAKE_BASE=TRUE =
- — PP3V3 S4 20 33 36 38 39 58 62 64
— PPDCIN G3H 49 50 62 64 = , — PP1V2 S3 17 19 20 21 22 23 42
— PP1V2 S3 17 1
 — 9 20 21 22 23 42
65 64 62 PP3V3 SUS — PP3V3 SUS — PP1V2 S3
95825 o4 62 59 5 57 45 19 14 11 8 811 14 18 46 57 58 59 62 64 17 19 20 21 22 23 42
3538 17 _PP3v42 G3H — PP3Vv42 G3H 30 35 36 37 38 40 46 49 50 — MINLINE W DTHEO S0MA— VOLTACESS 3V —
38 37 36 = M N LT NE W DTH=0. 6 WV wABAN M N_NECK_W DTH=0. 20M\1 BASE=TRUE
M N_NECK_W DTH=0. 2 MM
VOLTAGE=3. 42V — PP3V3 SUS 811 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42
MAKE_BASE=TRUE —
, — PP3V3 SUS 811 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42
PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 — p—
5 guyuns — PP3V3 SUS 811 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42
PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 — —
5 BRBRE — PP3V3 SUS 811 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42
PP3V42 G3H 1739 35 35 32 99 40 46 49 50 — PP3Vv3 SUS
811 14 18 46 57 58 59 62 64
PPSVA2_GaH Gpaagag oo — PPav3 sUS
811 14 18 46 57 58 59 62 64
PP3V42 G3H 17 30 35 36 37 38 40 45 49 50 ——
59 61 62 b4 65 —_PP3V3_SUS 8 11 14 18 46 57 58 59 62 64
PP3V42 GBH 17 30 35 36 37 38 40 46 49 50 —
59 61 62 b4 65 PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
PP3V42_G3H 17 30 35 36 37 38 40 46 49 50
e p—— gRBHLE
17 30 35 36 37 38 40 46
35 8333 38 82 82 48 *° pP3V3 S3 PP3V3 S3 15 18 10 33 36 40 41 58 62 64
PP3V42 G3H 1739 33 35 37 38 40 46 49 50 — M N “&E wnrH:g 5gwM VOLTAGE=3. 3V
M NCNECK_W DTH=0. 20MM  MAKE._BASE=TRUE
PP3V42 G3H 17 30 35 36 37 38 40 46 49 50
PP3V42 G3H °9 61 62 64 65 — PP3V3 S8 15 18 19 33 36 40 41 62 57 16 _PP1VO5 SUS PP1V05_SUS 16 57 62
17 30 35 36 37 38 40 46 49 50 _— 58 62 64 M N_LI NE_W DTH=0. 4 MV
50 51 52 54 65 — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 M N_NECK_W DTH=0. 2 MV
PP3V42_G3H 17 30 35 36 37 98 40 45 40 50 —S VAKE BAst=TRuE
>  — 15 18 19 33 36 40 41 58 62 64 € BASE=T]
PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 =
seadBana — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 — PP1V05 SUS 16 57 62
— PP3V3 S3 15 18 19 33 36 40 41 58 62 64
13 12 5 _PPVRTC GBH - PPVRTC 81213 17 62 64 —
R R = ML e , — PP3V3 s3 15 18 19 33 64 52 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 DTF=0. 3_nm
— PP3V3_S3 15 18 19 33 36 40 41 58 62 64 N DTH=0. 17 nm
= VOLTAGE=L. 5V
— PP3V3 S3 15 18 19 33 36 40 41 58 62 64 MAKE_BASE=TRUE
= 81213 17 62 64 = &
— PP1V5_ SO 8 57 58 59 62
36 30 27 18 17 15 33 §2 9% §'_PP3V3 SO — PP3V3 SO 8218%18%18% 105 17 18 27 30 36 38 PP1V5_ SO 8 57 58 59 62
5V Rail's 3588352333 23 3138 35 5o = RN LR WOTED £ W voLTAGe=S 3y 304041 2 52 4 05756 750’81
M N_NECK_W DTH=0. 20M\1 BASE=TRUE
— PP3V3 SO 218%18%12% 0 17 18 27 30 36 38 — PP1V5 SO 8 57 58 59 62
= rava %0 30%30%81132 35 4 1575678061 ] =
—_ 811 12 13 15 17 18 27 30 36 38
—  PP3V3 S0 R8T g a1 47 43 44 45
o4 55 9 _PP5V S5 _ PP5V S5 36 53 54 62 — e 1 B RIVNBERY
8
— M N _LINE_ W DTH=0.5 MV — PP3V3 SO g o> o b1 o2 b oo T
L RNE — %112 13 15 17 18 27
2w PP3V3 SO BEEBUBEBAR
— PP3V3 SO 8213%18%18%06 17 18 27 a0 36 38
36 53 54 62 — PP3V3 SO 80%d0'81"32'5a" 14 8675680 °81
—_ 81112 13 15 17 18 27 30 36
B 36 53 54 62 = rava S0 88'30"50' 81" % "13"° &2 35 2o _PPOV6 SO DDRVIT PPOV6_SO DIgR\/Tr 24 53 62
83 63 72 M N_LT NE_W DTH=0. 6_mm
M N_NECK_W DTH=0. 17 mm
PP3V3 SO 8229%18% 2% 17 18 27 30 35 38 VOLTAGE=0. 75V
ss safpo a7 35 3, _PPSV_S4RS3 PP5V_SARS3 32 35 47 49 54 55 58 62 64 39740741742743 4474575675961, MAKE_BASE=TRUE
By A NCLTNE W DTHE0 S AT PP3V3 SO 8 1112 13 15 17 1827 30 36 55
M NRECW BTHo: 278 §9M0'8 %1000 787000 PPOV6 SO _DDRVIT 24 53 62
VA TAGSsY PP3V3_S0 Lo RRNugRRS PPOV6 SO _DDRVTT
MAKE_BASE=TRUE — PP3V3 SO B A 24 53 62
— PP3V3 SO 23°287281,8%,0018%27 50 a6 20
— PP5V _S4RS3 32 35 47 49 54 55 58 62 64 f— 62 64 65 74
— — PP3V3 SO 8211°12°13 5 17 18_27 30 36 38
— PP5V S4RS3 32 35 47 49 54 55 58 62 64 — PP3V3 SO 39740741742 43°44 745" 56 59" 61
— _PP5V_S4RS3 32 35 47 49 54 55 58 62 64 f—
b — —  PP3V3 SO 5142 38 27 17 16 15 11 8 5__PP1VO5 SO PP1V05_SO 8 11 15 16
— PPS5V SARS3 32 35 47 49 54 55 58 62 64 — PP3V3. S0 od%e2’s8sd 557 M N_LTNE_W DTFH=0. 6_WMV 86%53" 62"l
—_— M N_NECK_W DTH=0. 175 MV
), — PP5V S4RS3 32 35 47 49 54 55 58 62 64 — PP3V3 SO 62 64 6574 VOLTAGE=I. 05V
= — 8218%18%18%5 17 18 27 30 36 38
— PP5V S4RS3 32 35 47 49 54 55 58 62 64 = 30%30" 4102 55704 05756780701
= p——FPSVS S0 S0t 15 e B e B
p——PPIV3 SO shpnnBagREe p—=—FPLV0S 0 8ottt
PP3V3 SO 3956 50 61 62 64 65 74 — PP1V0O5 SO 68 11 15 16
— 112 13 15 17 18 27 30 36 38 = 80”8762 64
PP3V3 SO BHEBEEEBA? — PP1V05 SO R
— PP3V3 SO §215%18%13%5 17 18 27 a0 36 38 — PP1V05 SO 5811 15 16
51 asls 32 17 98 _PP5V_SO — PP5V_SO 16 17 32 45 46 51 52 56 58 59 =S 39'20"41"42743%44 45" 5659 61 =S 88°59762 64
82 6163 58 56 53 — M N_LI NE_W DTH=0. 5 nm 61 62 64 »—— PP3V3 SO 8 11 12 13 15 17 18 27 30 36 36 y — PP1VO5 SO 68 11 15 16
= S9%d0*81"32"0a 14 10575678001 = 8a%s3" 636
M N_NEGK_W BTH=0. 2 fm PP3V3_S0 8,85 7 PP1V05_SO
M e, —— ghpBBOBERE" —— 8a%s3'63"63°
— ppav so = PRavs 50 § e s 15 47 10 27 39 26 29 = PPLVOS SO 8Psbler el®
r— = 89 47 83 95 46 5152 56 58 %9 — PP3V3 SO ap 41 42 43 a4 a5 86 89 87 &3 —  PP1VO5 SO
= I, = v 8653 e3%61°
— 1§418%22% s 17 10 27 — 1115 1
PP5V_S0 16 17 37 45 46 51 52 56 58 59 —— PPava 0 80"40"41 02155704 857868001 00 —— PP1V0S SO 8a%s3"63"63°
61 62 64 — 8 11 12 13 15 17 18 27 30 36 35 —_ 6 8 11 15 16
PP5V_S0 16 17 22 45 46 51 52 = S9%d0*81"32"0a 14 10575678001 = 80”8762 64
18 43 32 45 46 5152 56 58 59 PP3V3 S0 B85 Mg 39 40 41 47 43 44 a5 PP1V05_S0 6811 15 16
PP5V_S0 16 17 32 45 46 51 52 56 58 59 1112 1318 17 18 27 30 36 PP1VO5 SO °8 59 62 64
&% 85 & 6811 15 16
PP5V_S0 183 B Fasn g0, BP3V3 SASW SNS PP3V3 S4SW SNS 41 42 43 58 62 PPIVO5 SO 58 59 62 64
- M N_LI NE_W DTH=0. 50MV VCOLTAGE=3. 3V 6 8 11 15 16
PP5V_SO 16 17 32 45 46 51 52 56 58 50 M NTNEGKOW DTHZO' 30MM  MAKE: BASESTHUE PP1V05_SO ottt s
6811 15 16
A PP5V_S0 16 17 32 45 45 51 52 56 58 59 PP3V3 S4SW SNS 41 a2 43 58 62 — 8a%s3"63"64
PP5V_SO 1617 37 45 46 51 52 56 58 59 , — PP3V3 S4SW SNS 41 42 43 58 62
PP5V_SO 18 43 32 45 46 5152 56 58 59 — PP3V3 SASW SNS 41 42 43 58 62
PP5V_S0 16 17 32 45 46 51 52 56 58 59 —  PP3V3_S4SW SNS 41 42 43 58 62
&% 85 o —— 62 58 11 8 _PP1VO5 SOSW PCH HSI O PP1V05_SOSW PCH HSI O 8 11 58 62
PP5V_S0 16 17 37 45 46 51 52 56 58 59 , — PP3V3 S4SW SNS 41 42 43 58 62 M N_LINE_W DTH=0. 6
61 62 64 — 1. 84A M N_NECK_W DTH=0. 2 NM
— PP3V3_S4SW SNS 41 42 43 58 62 Y v
— PP3V3 SASW SNS 41 42 43 58 62 P |
—— 811 58 62
— PP3V3 SASW SNS 41 42 43 58 62 1
 — PP1V05_SOSW PCH HSI O 811 58 62
— PP3V3_S4SW SNS 41 42 43 58 62
— PP3V3 SASW SNS 41 42 43 58 62
— PP3V3 SASW SNS 41 42 43 58 62
— PP3V3 SASW SNS 41 42 43 58 62
— PP3V3 SASW SNS 41 42 43 58 62
— PP3V3 SASW SNS 41 42 43 58 62

26 25 17 15 _PP3V3_TRIIC

53 62 70

53 62 70

53

52 7026

64 62
62 70

53

53 62 70

53 62 70

53 62 70

(2

62

53 62 70

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

a2z

LCDBKLT Rai |

PPHV_SOSW L CI’)RKI T

— MNLINE WDTH=0. 5 WM
W DTH=0. 378"

Sy
PPH\/ SOSW LCDBKLT

TBT Rails (off when no cable)

—_— PP15V_TBT

28 62

— M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
VOLT/ 7.8V

MAKE_BASE=TRUE
PP15V_TBT

28 62

—_— PP3V3 TBTLC

PP1VO5_TBTIC —

— M N_LT NE_W DTH=0. 4 M
M N_NECK_W DTH=0.2 MV
VOLTAGE=! vV

MAKE_BASE=TRUE

PP3V3 TBTLC

15 17 25
54

17 25

PP3V3_TBTLC

17 25

PP3V3 TBTLC

PP1V05 TBTLC

&:
15 17 25
62 64

26 27 62

26 PP1VO5_TBTCI O —_—

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

VOLT/ 05V

MAKE_t et TR

PP1V05 TBTLC

3

27 62

PP1V05 TBTCI O

3

27 62

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

PEVI N SASW TBTBST FET
VOLTAGE:

CPU "VCORE" RAILS

PPVCC_S0_CPU

— MN LINEWETH=0. 6 W
M N_NECK, H=0. 25 MM
v

WEﬁBASE:Ws'RLE
PPVCC SO_CPU

56 60 62 64

56 60 62 64

64

64

26 27

26 27

26 27

26 27

64

64

64

64

8 10 42 52

62 64

PPVCC SO _CPU

Digit

8 1
62

o

8 10 42 52
62 64

a2 52

64
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70 63 24 20

70 63 24 21

70 63 24 21 20
63
63

C 70 63 24 22

70 63 24 23

70 63 24 23 22

63

63

LPDDR3 Conmand/ Addr ess

MAKE_BASE
=MEM A _A<5> —  TRUE MEM A_CAA<O> 20 24
=MEM A_A<9> —  TRUE MVEM A_CAA<1> 20 24
=MVEM A _A<6> —  TRUE MEM A_CAA<2> 20 24
=MEM A _A<8> — IR MEM A_CAA<3> 20 24
=MVEM A _A<7> — TRUE MEM A_CAA<4> 20 24
=MVEM A BA<2> —  TRUE MEM A_CAA<5> 20 24
MEM A_CAA<6> — IR MEM A_CAA<6> 720
=MEM A A<11> —  TRUE MEM A_CAA<7> 20 24
=MEM A A<15> — IR MEM A_CAA<8> 20 24
=MVEM A A<14> — IR MEM A_CAA<9> 20 24
=MEM A_A<13> —  TRUE MEM _A_CAB<0> 21 24
=MEM A CAS L —  TRUE NMVEM A _CAB<1> 21 24
=MEM A V\E L — IR NMVEM A _CAB<2> 21 24
=MEM A_RAS_L —  IRE MEM A_CAB<3> 21 24
=MEM A _BA<0O> —  TRUE NVEM A _CAB<4> 21 24
=MVEM A A<2> —  IRE MEM A_CAB<5> 2124
MEM A CAB<6> — IRE MEM A CAB<6> .
=MEM A _A<10> —  IRE MEM A_CAB<7> 2120
=MEM A A<1> —  IRE MEM A _CAB<8> 2124
=MEM A_A<0> —  IRE MEM A_CAB<9> 21 24
NMEM A _ODT<0> — IR NMEM A _ODT<0> 7 20
TP_LPi RSVD1 TP_LPi RSVD1 -
TP_LPDDR3_RSVD2 —  TRUE TP_LPDDR3_RSVD2 ;¢
=MEM B_A<5> —  TRUE MEM B_CAA<O> 22 24
=MEM B_A<9> — IR MEM B_CAA<1> 22 24
=MEM B_A<6> — TRUE MEM B_CAA<2> 22 24
=MEM B_A<8> —  TRUE MEM B_CAA<3> 22 24
=MEM B_A<7> — IR MEM B_CAA<4> 22 24
=MEM B_BA<2> —  TRUE MEM B_CAA<5> 22 24
MEM B_CAA<6> — IR MEM B_CAA<6> 722
=MEM B_A<11> — IR MEM B_CAA<7> 22 24
=MEM B_A<15> —  TRUE MEM B_CAA<8> 22 24
=MEM B_A<14> — IR MEM B_CAA<9> 22 24
=MEM B_A<13> —  TRUE MEM B_CAB<0> 23 24
=MEM B_CAS_L —  IRE MEM B_CAB<1> 23 24
=MEM B WE L —  IRE MEM B_CAB<2> 23 24
=MEM B RAS L — IR MEM B_CAB<3> 23 24
=MEM B BA<0> = IR NVEM B_CAB<4> 23 24
=MEM B _A<2> —  IRE MEM B_CAB<5> 23 24
MEM B_CAB<6> —  IRE MEM B_CAB<6> 72
=MEM B_A<10> —  TRE MEM B_CAB<7> 2 24
=MEM B _A<1> —  IRE MEM B_CAB<8> 23 24
=MEM B_A<0> —  IRE VEM B_CAB<9> 23 24
NMVEM B_ODT<0> —  TRUE NMVEM B_ODT<0> 722
TP_LPDDR3_RSVD3 — TRE TP_LPDDR3_RSVD3 ;¢
_TP_LPDDR3_RSVD4A— 1rye TP _LPDDR3_RSVDA ;o

23 24 63 70

70 63 21

70 63 21

70 63 21

Menory Bit/Byte Sw zzl e

2 =MEM A DQ<63> TRUEE  MEM A DQ<56> ;5

MAKE_BASE
20 =MEM A _DO<0> — TRUE NMEM A _DQ<9> 770
20 =VEM A DQ<1> — TRUE__NEMA DQ<12> ;4
20 _=MVEM A DQ<2> — TrRUE __NMEM A DO<10> ;5
20 _=MEM A DQ<3> — TRE MEM A DQ<11> 4,
20 _=NVEM A DQ<4> — TrRE___NMEM A DQ<8> 270
20 _=MEM A DQ<5> — TrRUE __NMEMA DOX13> 5,
20 _=MVEM A DQ<6> = TRE MEMA DQ<14> 4,
20 _=MVEM A DQ<7> — TrRUE__NMEM A DO<15> 5,
0 =MEM A _DQ<8> —_ TRUE ___MEM A DQ<O0> 770
20 _=MEM A DQ<9> = TRE MEM A DQ<1> 270
o =MEM A DQ<10> — TrRUE MEM A DQ<2> 770
o =MEM A DQ<11> — TrUE NMEM A DO<7> .
o =MEM A DQ<12> — T1rUE NMEM A DQ<4> 770
0 =MEM A DQ<13> — TR NMEM A DQ<5> 770
o =MEM A DQ<14> — TrRUE NMEM A DO<3> .
0 =MEM A DQ<15> — 7troE NMEM A DQ<6> 770
o =MEM A DQ<16> — TrRUE MEM A DQ<29> .,
o =MEM A DOQ<17> — TrRUE NEM A DQ<28> .,
o =MEM A DQ<18> — TrRUE MEM A DQ<27> .,
o =MEM A DOQ<19> — TrRUE NMEM A DQ<31> .,
o _=MEM A DQ<20> — 7TrRUE NEM A DQ<24> .,
o =MEM A DQ<21> — TrUE MEM A DQ<25>
o =MEM A DQ<22> — TrRUE MEM A DQ<26> ;4
~ =MEM A _DO<23> _— M A > n
o =MEM A DQ<24> — TrRUE MEM A DQ<18> ;5
o =MEM A DQ<25> — 7TrRUE NEM A DQ<21> .,
o =MEM A DQ<26> — TrRUE MEM A DQ<16> ;5
o =MEM A DQ<27> — TrRUE MEM A DQ<23> .,
o =MEM A DO<28> — TrRUE NMEM A DQ<20> .,
o =MEM A DQ<29> — TrRUE MEM A DQ<19> ;5
o =MEM A DQ<30> — TRUE MEM A DQ<22> ;4
o =MEM A DQ<31> — 7TrRUE NEM A DQX17> 4
2 =MEM A DQ<32> — TR MEM A DQ<41>
o =MEM A DQ<33> — TrRUE NEM A DQ<44> .,
a2 =MEM A DQ<34> — TrRUE NEM A DQ<46>
o =MEM A DQ<35> = TrUE NMEM A DQ<47> ;5
a2 =MEM A DQ<36> — TrRUE NEM A DQ<40> .,
a2 =MEM A DOQ<37> — T1rUE NMEM A DQ<45> , ,
o =MEM A DQ<38> — TrUE MEM A DQ<42>
a2 =MEM A DQ<39> — 7TrRUE NEM A DQ<43> .,
2 =MEM A DOQ<40> = TR NMEM A DQO<36> ;5
a2 =MEM A DQ<41> — TrRUE NEM A DQ<37> .,
2 =MEM A DO<42> — TrRUE NMEM A DQ<34> .,
o =MEM A DO<43> — TR NMEM A DQ<39> ;5
. _MEM A DQ<32> —_TRE___MEM A DQ<32> .,
2 _=NVEM A 45> M A > 770
2 =MEM A DO<46> — TR NMEM A DQO<35>
a2 =MEM A DOQ<47> — TrRUE NEM A DQ<38> .,
2 =MEM A DQ<48> — TrUE MEM A DQ<52> .,
2 =MEM A DQ<49> — TreE MEM A DQ<51> 4,
a2 =MEM A DOQ<50> — 7TrRUE NEM A DQ<48> .,
2 =MEM A DO<51> — 7true NMEM A DQ<49>
a2 =MEM A DQ<52> — TrRUE NEM A DQX53> .,
a2 =MEM A DQ<53> — 7TrRUE NEM A DQ<50> .,
o =MEM A DO<54> = troe MEM A DQ<54>
a2 =MEM A DOQ<55> — TrRUE NEM A DQX55> .,
2 =MEM A, > — M A > 77
2 =MEM A DO<57> = TR NMEM A DO<62> ;5
a2 =MEM A DOQ<58> — TrRUE NEM A DQ<60> .,
2 =MEM A DO<59> = true MEM A DQX<61> ;5
2 =MEM A DO<60> = TtrUE MEM A DQO<59>
a2 =MEM A DOQ<61> — 7TrRUE NEM A DQ<63> .,
2 =MEM A DOQ<62> — T1rUE NMEM A DQ<57>

0 =MEM A DQS P<O0>_— TRUE MEM A DOS P<1> 71
o =MEM A _DQS N<O>—_ T1rUE NMEM A DQS N<1> 710
o =NMEM A DS P<1>— TrRUE MEM A DOQS P<0> 71
0 =MEM A DQS N<1>— TrRUE MEM A DQS N<O> 71
20 =NVEM A P<2>— M A P<3> ;1

0 =MEM A DOS N<2>— 71rue MEM A DOS N<3> 77
o =MEM A DOS P<3>—_ TrRUE MEM A DQS_P<2> ;17
0 =MEM A DOS N<3>—" TRUE NMEM A DOS N<2> 7 7
2 =MEM A DOS P<4>— 1R NMEM A DQS P<5> 7+
2 =MEM A DOS N<4>— TrUE NMEM A DOS N<5> 710
2 =MEM A DOS P<5>— 71rue MEM A DOS P<4> ;1
2 =MEM A DOS N<5>—_ TrUE NMEM A DOS N<4> 710
; MEM A DQS P<6> — TrUE NEM A DQS P<6> 72
TRUE NVEM A DQS N<6> 721

. =MEM A DOS P<7> TRUE___MEM A DOS P<7> 717
a2 =MEM A _DQS N<7>—_ TrUE NEM A DQS N<7> 710

VAKE_BASE
> _=MEM B_DQ<0> — TRUE NMEM B _DQ<12> 770
2 =MEM B DQ<1> — TIRUE MVEM B_DQ<9> 770
»» _=MEM B DQ<2> — TtrRUE__NMEM B DQ<10> ;4
> _=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 _MEM 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> = 7true MEM B DQ<2> 270
» =MEM B DQ<11> — TRUE MEM B DQ<7> 0
» =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> = true 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> .+
» =MEM B DQ<24> — TruUE MEM B DQ<20> ;5
» =MEM B DQ<25> — 7TrRUE MEM B _DQ<16> ;4
» =MEM B DQ<26> — 7TrUE MEM B DQ<23> 4,
» =MEM B DQ<27> = TR NMEM B DQ<22>
» =MEM B DQ<28> — TrRUE NEM B DQ<21> .,
» =MEM B DQ<29> — Ttrue 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> 5
» =MEM B DQ<33> — 7TrRUE MEM B _DQ<41>
» =MEM B _DQ<34> — Tree MEM B_DOQ<42> .,
. =MEM B DOQ<35> — 1R  NMEM B DQ<43>
» =MEM B DQ<36> — 7TRUE MEM B_DQ<45>
» =MEM B DOQ<37> — 7TrE MEM B DQ<40> ;4
» =MEM B DO<38> — True  NMEM B DQ<46>
» =MEM B DQ<39> — TRUE MEM B _DQ<47>
s =MEM B DQ<40> — 7TrUE MEM B DQ<32> 4,

2063 20 7 VEM B _DQ<33> — TRUE _NMEM B DQ<33> ;.61
» =MEM B DQ<42> — TrRUE NMEM B DQ<34> .,
s =MEM B DQ<43> = TR MEM B DQ<39> ;5

- » =MEM B DO<44> — TtrE MEM B DO<36> .,
s =MEM B_DQ<45> = TRUE MEM B_DQ<37> ;1
s =MEM B DQ<46> = TrUE MEM 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> = TR 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
2 =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 NMEM 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> — 7TRUE MEM B_DQ<54>
» =MEM B DQS P<0>_ 7TRUE MEM B DQS P<1> 71
» =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> 77
» _=MEM B N<2>— VEM B N<3> 7 70
> =MEM B DQS P<3>_— 7TRUE MEM B DQS P<2> 71
» _=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 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
06327 IVEM B DS P<6> — TRUE NMEM B DQS P<6> 72363 70
0627 VEM B DQS N<6> — TruUE NEM B DQS N<6> 72565 70
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M sc Voltages & Control Signals
FUNC_TEST

D IRE PPBUS_G3H 27 a1 42 49 50 56 62
O—IRE PPVI N _S4SW TBTBST_FET 27 62
O—IRE PPBUS_S5_HS_COVPUTI NG | SNS 4 51 52 53 55 62
O—IRE PPDCI N_G3H 49 50 62 64
Oo—IRE EE?/\IQECZ_‘, g: 1739 25 36 37 % 40 46 49 50

TRUE 8 12 13 17 62
g TRUE PP3V3_S5 8,11,13,15,18,17,18 28 20 34 42
OD—IRE PP3V3_SUS 8 11 14 18 46 57 58 59 62
D IRE PP3V3_S3 15 18 19 33 36 40 41 58 62
D—IRE PP3V3_S0 8229%18%2%e 17 18 27 30 36 38
= _1RE__ PP3V3 SOSW SSD oo R
D—IRE PP1V5_S0 8 57 58 59 62
D—IRE PP1V0O5_S0 8584155610 17 27 38 42 51 55
D IRE PP15V_TBT 27 23 62
D IRE PP3V3_TBTLC 15 17 25 26 27 62
Oo—IRE PP1VO5_TBTLC 26 27 62
O—IRE PPVCC SO0_CPU 8 10 42 52 62
Oo—IRE PP1VO5_TBTCI O 26 27 62
O—IRE PPBUS_S5_HS OTHER | SNS 41 54 62
O—IRE PPDCI N G3H | SOL 42 49 50 62
O IRE PP3V3 S4 29 33 36 38 39 58 62 64

(Need {0 add 27 G\D TPs)

37 38 40 46 49 50

Functi onal Test Points
J3501: AirPort / BT Connector J6000: Fan Connector
FUNC_TEST FUNC_TEST

TRUE PP3V3_W.AN (Need 6 TPS) o o sas0 O IRE PP5V_S0 18172 43 45 53 %2

TREE_ WFI_EVENT L 20 7 30 = _t=E __ FAN RT _TACH Lo
OO—IRE PClE_AP_R2D N 29 69 D IRE FAN _RT_PWM s
OO—IRE PCl E AP_R2D P 20 69 (Need to add 1 G\D TP)

PCl E K100M AP_N 12 29 69

OO—IRE PCl E_ CLK100M AP_P 12 29 69 J4800: | PD Fl ex Connect or
O—IRE PClE AP D2R P 14 29 69 FUNC_TEST
O—IRE PCl E AP_D2R N 14 29 69 OO—IRE SMC LI D 36 37 38 61 65

D O—IRE PCl E WAKE L 13 20 31 D—IRE TPAD SPI_M SO R 36
O—IRE AP_RESET_ CONN L 20 OO—IRE USB_TPAD P 14 36 68
—IRE AP _CLKREQ Q L 20 D—IRE USB_TPAD N 14 36 68
OO—IRE USB BT _CONN_P 29 68 D IRE TPAD SPI _CLK R 36
O>—IRE USB_BT_CONN_N 29 68 OO—IRE TPAD WAKE L 36
O—IRE PP3V3_$4 29 33 35 38 39 58 2 [y TRUE TPAD SPI _MOSI _R a6

(Need to add 8 GND TPs) OO—IRE PP3V3_S4_| PD .
ODo—IRE TPAD_SPI _CS R L 6
J3700: SSD Connect or O—IRE TPAD SPI _| F EN CONN .
FUNC_TEST D IRE TPAD _SPI _I NT_S4_WAKE L_CONN ;6
[o—IRE__ PP3V3 SOSW SSD FLT (\ed 35 TPs) > _IRE PP5V S4 IPD s
OO—IRE PCl E SSD R2D N<3..0> 30 67 O—IRE TPAD USB | F_EN CONN 36
O—IRE PCl E SSD R2D P<3. . 0> 20 67 OD—IRE SMBUS_SMC 3_SDA 36 37 40 44 73
—IRE PP3V3_S0 §21%808080 598 —  TRUE SMBUS_SMC_3_SCL 36 37 40 44 73
>—1eE  SSD RESET CONN L GHEERCT = rpe  SMC LSOC RST L 36 38
D—IRE SSD_CLKREQ CONN L 30 OO—IRE PP3V42_ G3H unBLu
SMC_OOB1_R2D CONN_L 30 D_IBuL%%_Cﬁ_l_O\U:JH- TR 36 37 38
e o at
O—IRE SMC _OOB1_D2R CONN_L 30
O—IRE SSD PCIE SEL_L 16 30 .
= _TmE SSD DEVSLP o FG]’\;OTOEQT DC-I n Connect or
o—E__SSD PWREALL _WARN L TeE  PPDCIN G3H (Need 4 TPs)
O IRE SSD_PWR _EN 15 30 55 59 | m— PP5V SARS3 Need 3 TPs)
= e PCIE SSD D2R N<3.. 0> oo Oo—IRE 32 35 47 49 54 55 58 62
o _IRE PCl E SSD D2R P<3. . 0> 1 % o7 (Need to add 5 GND TPs)
—IRE PCl E_CLK100M SSD N 12 30 67
PCl E CLK100M SSD P J6404: Speaker Connector
C OO R Rertoadd 6 GO IR 2% FUNC_TEST
TRUE SPKRAMP_ROUT_P 47 74
J4002: Canera Connector OD—IRE SPKRAMP_ROUT_N 47 78
INC S
CFUTEUTFE T MPl CLK GONN N o (Need to add 3 GND TPs)
Pl K_CONN P 32 72
D—’E ('\.‘ﬂAM S(élNS(P WAKE L CONN .. J6950: Battery Connector
FUNC_TEST
D IRE M Pl _DATA CONN N a2 72 TRUE PPVBAT G3H CONN (Need 4 TPs)
e MPI_DATA CONN P % =2 SMBUS SMC 5_G3_SCL
TRUE a7 40 48 50 73
SMBUS_SMC 1_SO_SDA 41 32 57 40 43 44 0 =
SMVBUS SMG 1 SO SCL 7 D—IRE SMBUS _SMC 5_G3_SDA a7 40 48 50 73
TmE 1 2C CAM SCK BT ot SYS DRTECT L w
| m— p— | 2C CAM SDA. :rg (Need to add 4 GND TPs near
[ — PP5V R AL M F:(Neecl32 D TPs) J7050 and 1 for shield)
e o at
J8300: Internal DP Connector
FUNC_TEST
TRUE____PPHV_SOSW LCDBKLT (Need 2 Te™)
Tre  LED RETURN 6 I
> LED RETURN S .
> e LED RETURN 4 s 00
J6100: LPC+SPI Connector TRUE LED RETURN 3 56 60
FUNC_TEST D IRE LED RETURN 2 56 60
TRE  PPGVAZ2_GSH fnssyparo—RE LED RETURN 1 s 00
D IRE PP5V_S0O 1617 3 45 48 51 s2y—IRUE DP_| NT_HPD CONN 60
= T Soy o — O — gy Tok 7o YW :

B O—IRE SPI _ALT_MOSI a6 O—IRE PP3V3_SO0SW LCD UF € S)
OO—IRE XDP_LPCPLUS GPI O 15 16 46 OO—IRE DP_INT_AUX CH C N 60 67
D—IRE LPCPLUS RESET L 18 46 69 D—IRE DP_INT_AUX CH C P 60 67
O IRE SMC_TDO a7 38 a6 O—IRE DP_| NT_M._P<0> 60 67
OD—IRE TP_SMC TRST L P O—IRE DP_| NT_M._N<O> 60 67
Oo—IRE ;E’/CS%\'/E LNDl 6 (Need to add 5 GND TPs)

O—IRE a7 38 48
TRUE SPI _ALT_M SO a6 .
DD TRUE LPC FRANVE L DU gJN7ClTSEST KB BKLT Connect or
D IRE SPI ROM USE_M.B 15 a6 e KBDLED ANODE w
O IRE PM CLKRUN_ L 13 37 a6 KBDLED EB
O IRE SPI _ALT_CLK . O—RE 55
_IRE SPI_ALT CS L . (Need to add 2 GND TPs)
OD—IRE LPC SERI RQ 15 37 46
D IRE LPC PVWRDWN L 13 37 46 J1800: XDP Connect or (Only a subset are needed
OD—IRE SMC_TDI 37 38 46 FUNC_TEST for FCT HVMtest fixture)
O—IRE SMC_TCK a7 38 a5 o—IRE DP_CPU_TCK 6 16 67
O IRE SMC RESET_L a7 38 46 50 —IRE XDP_PCH TCK 12 16 69
OO—IRE SMC_RAOVBOOT 38 a6 >—IRE XDP_CPU_TDI 6 16 67
OO—IRE SMC RX L 37 38 46 >—IRE XDP_CPU_TDO 6 16 67
O—IRE SMC_TNMS a7 38 a5 —IRE XDP_CPUPCH TRST L 612 16 67
ed to a —IRE XDP_CPU_TMS 6 16 67
> IRE XDP_PCH TMS 12 16 69
> IRUE XDP_PCH TDI 12 16 69
7oy IRUE XDP_PCH TDO 12 16 69
> IRE XDP_CPU PREQ L 6 16 67
A —IRE XDP_CPU _PRDY_L o 16 67
>—IRE XDP_CPU VCCST_PWRGD 16
[ IRE PM RSMRST L 13 59
—IRE XDP_SYS PWROK 16
r—IRE PM SYSRST_L 1317 a7
r—IRE CPU_CFG<3> 6 16 67
>—IRE PP1V0O5_S0 68 11 15 16 17 27 38 42 51 55
8a%s3 703 04
(Need to add 2 GND TPs)
> IRE GN\D

NO TEST Nets

7 4_ASF_SDA 4_ASF_SDA

NOTERKe BasE
s« _NC PClE CLK100M SDP — TRUE TRUE NC PClI E CLK100M SDP
s« _NC PCIE CLK100M SDN TRUE_TRUE NC PClI E CLK100M SDN
64 12 PCl E K100M F PCl E K100M F
12 _NC PCIE CLK100M FWN — TRUE TRUE NC PCI E_CLK100M FWN
e 14 _NC PCIE FW D2RP — TRUE_TRUE NC PCI E FW D2RP
s 1 __NC _PCI E_FW D2RN — TRUE TRUE NC _PCl E_FW D2RN
e 14 _NC PCIE_ FWR2D CP — TRUE _TRUE NC PCl E_FW R2D CP
e 14 _NC PCIE_FWR2D CN — TRUFE TRUE NC PClE_FW R2D CN
e 14 __NC USB | RP — TRUE TRUE NC USB I RP
e 14 __NC USB | RN — TRUFE TRUE NC USB | RN
s 10 __NC _USB CANMERAP — TRUE TRUE NC USB_CANMERAP
s 10 __NC _USB _CANMERAN — TRUE TRUE NC _USB_CAMERAN
e 14 __NC _USB_ SDP — TRUFE TRUE NC USB_SDP
o 14 —NC_USB_SDN — TRUE TRUE NC_USB_SDN
o7 DP_INT_ M._C P<3..1> — TRUE _TRUE NC I NT_M._CP<3..1>
o7 _DP_INT_M._C N<3..1> — TRUFE TRUE NC I NT_M._CN<3..1>
s 12 __NC_HDA_SDI N1 — TRUE TRUE NC_HDA_SDI N1
s _NC PCl _PME L — TRUE TRUE NC PClI _PME L
e 14 _NC CLI NK CLK — TRUF TRUE NC CLI NK_CLK
s 1a __NC CLI NK DATA — TRUE TRUE NC CLI NK DATA
614 __NC CLI NK RESET L — TRUE _TRUE NC CLI NK RESET_L
s 3w _NC SMC SYS LED — TRUE TRUE NC SMC _SYS LED
o _NC IR RX QUT_RC — TRUE TRUE NC IR RX OQUT_RC
s __NC _USB_SMCP — TRUE TRUE NC _USB_SMCP
s __NC _USB_SMCN — TRUE TRUE NC _USB_SMCN
64 37 X ERTEI j— X ERTEI
s 37 _NC SMC GEX THROTTLE L — TRUE TRUE NC SMC GFX THROTTLE L
ea 3 _NC SMC FAN 1 CTL — TRUFE TRUE NC SMC FAN 1 CTL
e ar _NC SMC FAN 1 _TACH — TRUE TRUE NC SMC FAN 1_TACH
e ar _NC SMC FAN 5_CTL — TRUE TRUE NC SMC FAN 5_CTL
s« _NC ENET_ASF_GPI O = TRUE TRUE NC ENET_ASF_GPI O
« _NC SMC MPV6_LED PWR — TRUE TRUE NC SMC MPMb_LED PWR
« _NC SMC MPMG6_LED CHG — TRUE TRUE NC SMC MPMG6_LED CHG
s 37 _NC SMC T25 EN L = TRUE TRUE NC SMC T25_EN L
e ar __NC SMC DP_HPD L — TRUE TRUE NC SMC DP_HPD L
s a7 _NC SMBUS SMC 4_ASF_SCL — TRUE TRUE NC SMBUS _SMC 4_ASF_SCL

s 27 __NC _BDV_BKL_PVW — TRUE TRUE NC BDV_BKL_PWV
»_1BT B RRD C P<1..0> — TRUE TRUE NC TBT B _R2D CP<1..0>
»_1BT B RPD C N<1..0> — TRUE_TRUE NC TBT B _R2D CN<1..0>
.~ _TBT B D2R P<1..0> — TRUE TRUE NC TBT B D2RP<1.. 0>
~_1BT B D2R N<1..0> — TRUE_TRUE NC TBT B D2RN<1. . 0>
625 _NC TBT B _LSTX — TRUE TRUE NC TBT B LSTX
ne _NC DP_TBTPB M._CP<3..1: 2> TRE TRUE NC DP_TBTPB M._CP<3..1: 2>
16 _NC DP_TBTPB M._CN<3..1: 25 TRE TRUE NC DP_TBTPB M._CN<3. . 1: 2>
1 ea 25 — NC_DP_TBTPB_AUXCH CP — TRUE TRUE NC _DP_TBTPB_AUXCH CP
1 6a 25 __NC DP_TBTPB_AUXCH CN — TRUE _TRUE NC DP_TBTPB AUXCH CN
» TP _DP_TBTSRC M.__CP<3> — TRUFE TRUE NC DP_TBTSRC M._CP<3>
s 1TP_DP_TBTSRC M._CN<3> — TRUE _TRUE NC DP_TBTSRC M._CN<3>
» TP _DP_TBTSRC M._CP<2> — TRUE _TRUE NC DP_TBTSRC M._CP<2>
s TP_DP_TBTSRC M._CN<2> — TRUE_TRUE NC DP_TBTSRC M._CN<2>
w25 _NC DP_TBTSRC M._CP<1> — TRUE TRUE NC DP_TBTSRC M._CP<1>
e1 25 __NC DP_TBTSRC M._CN<1> — TRUE_TRUE NC DP_TBTSRC M._CN<1>
» TP _DP_TBTSRC M.__CP<0> = IRUFE TRUE NC DP_TBTSRC M._CP<0>
s TP _DP_TBTSRC M._CN<O> — TRUE TRUE NC DP_TBTSRC M._CN<O>
ea 25 __NC DP_TBTSRC _AUXCH CP — TRUFE TRUE NC DP_TBTSRC AUXCH CP
s1 25 _ NC_DP_TBTSRC AUXCH CN — TRUE TRUE NC_DP_TBTSRC_AUXCH_CN

Unused nets with offpage

(Nets with of fpages not used on this project)

CPU/ PCH

SMC

e TBT

25 64

25 64

HDD PWR_EN s
WOL_EN 1
BT _PWRRST L 15 SYNC MASTER=J41 M_B SYNC DATE=02/ 01/ 2013
HDM TBTMUX_FLAG L N TTeE
FW PWR_EN - Func Test / No Test

= _FWPME L . T
ENET_MEDI A_SENSE 15 le Inc <SCH_NUM>
LCD PSR _EN . App . e

> _LCD 1RO L s 8 <E4LABEL>
OoDD PVWR_EN L 13 NOTI CE OF PROPRI ETARY PROPERTY:

ENET_LOW PWR 13
AUD | P_PERI PHERAL DET :»
AUD 1 2C I NT_L 13
fa— AUD | PHS SW TCH EN 13
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Functi onal Test Poi nts

SD Card Al i ases

J9500: LI O Connector VAKE_BASE
FUNC_TEST 68 65 3¢ 14 _USB3_SD _D2R P — TRUE USB3_SD D2R P 14 34 65 68
O IRE PP3V42_ G3H 1739 25 2 37 38 40 46 49 50 o8 65 3¢ 14 _USB3_SD _D2R N E TrRUE_USB3_SD D2R N 14 34 65 68
——IRE PP3V3_S0 g.1312,12 88 %% 18 27 50 36 38 o0 05 34 10 _USB3_SD R2D C P — TRUE USB3_SD R2D C P 14 34 65 68
PP1 W AUDI 58 o1 o0 65 30 14 _USB3_SD_R2D C N — TrRUE  USB3_SD R2D C N 14 34 65 68
TRUE SYS ONEW RE - -
= TIRUE SMC_BC_ACOK a7 38 50 61 65 30 37 34 15 _PP3V3_SO0SW SD — PP3V3_S0SW SD 15 34 37 39 65
D > IRE gSNEUZWS?ME:NZ = 5on — ~ (MAKE_BASE=TRUE on page 45)
SMBUS_SMC 2_S3_SCL 37 40 61 73
O—IRE SPKRAMP_SHDN L a7 6
> _IRE__ FINSTACKSNS ALERT L ..
O—IRE SPKRAMP_| NR N 47 61 74
OO IRE SPKRAMP_| NR P 47 61 74
OO IRE USB_EXTB_N 14 61 68
O—IRE USB EXTB_P 14 61 68
——IRE__ PPSV_SO ALT AUD LDO EN «
TIRUE SMC 11D 36 37 38 61 64
g TRUE HDA SDOUT 12 61 69
O IRE HDA BIT_CLK 12 61 69
O—IRE HDA SDI NO 12 61 69
——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
O—IRE USB3_EXTB R2D N 61 65 68
——IRE AUD PWR EN 13 59 61
(Need to add 5 GND TPs)
Bead Probes
weon USBS EXTB DPR N iy,  BEAD PROBE
o USBS EXTB D2R P 0 BEAD pRoE BOART
oo o USB3 EXTB D2R RC N .op  BEAD- PROBE BPA520
o o5 o USB3_EXTB D2R RC P BEAD- PROBE BPAB5 21
o o1 14 USB3_EXTB R2 N B 3]
P EAD- PROBE BPA513

BEAD- PROBE BPAS 12
BEAD- PROBE BPA523

R

D C
e 6114 USB3_EXTB _R2D C

D_N
s 65 01 _USB3_EXTB _R2D P BEAD- PROBE BPAG22

SYNC MASTER=J41 M.B SYNC DATE=09/ 13/ 201
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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’ GAP
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 MV 100 M 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’ GAP 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 M o 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 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_DI ELECTRIC | 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, I SL10 Y 0.125 MW 0.125 W DEFAULT * 0.1 MM ? * * BGA |[BGA PO75MM
35_OHML SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 =
_ 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’ GAP 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
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, ISL11 Y 0.096 M 0.096 MV
40_OHM SE 1SL3, 15L10 Y 0.096 MV 0.096 M
40_OHM SE ISL4, 1SL9 Y 0.099 MV 0.099 MV
40_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’ GAP
45_0HM SE TOP, BOTTOM Y 0.135 M 0.135 M o
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_0HM SE 1SL3, 15L10 Y 0.075 M 0.075 M
45_OHM SE 1SL4, 1SL9 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’ GAP
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW o
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’ GAP
55_CHM SE ToP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 M =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’ 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’ GAP
70_OHMM 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 MM 0.105 MM 0.100 MV 0.100 MM 73_OHM DI FF | ISL2,1SL11 Y 0.106 M 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF | 1SL3,1SL10 Y 0.105 M 0.105 M 0.100 M 0.100 MM 73_OHM DI FF | 1SL3,1SL10 Y 0.106 M 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF ISL4, 1 SL9 Y 0.110 MW 0.110M1 0.095 M 0.095 M 73_OHM_DI FF ISL4, 1SL9 Y 0.110 M 0.110 M 0.150 MV 0.150 M
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 MUM LTNE W DTH M N MM 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’ GAP
80_CHMDIFF | TOP, BOTTOM 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 MW 0.150 M 0.150 WM
80_OHM DI FF | ISL2,1SL11 Y 0.081 MM 0.081 M 0.115 W 0.115 WM o5 oD FF | 1Sz, eis ” 0 078 W 0 078 v o 160 W o 160 W
80_OHM DI FF | 1SL3,1SL10 Y 0.081 MV 0.081 M 0.115 W 0.115 WM o5 oM D FF | 1S5, 1510 ” 0 078 W 0 078 v o 160 W o0 160 W
80_OHM DI FF 1SL4, 1SL9 Y 0.088 M 0.088 MV 0.110 M 0.110 W Py sLa o0 ” o 082 o 082 0 120 o 190 W
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 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’ GAP
90_OHM DI FF | TOP, BOTTOM Y 0.115 M 0.115 M 0.200 MV 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 M 0.070 M 0.180 MV 0.180 M
90_OHM DI FF | 1SL3,1SL10 Y 0.070 M 0.070 MM 0.180 MV 0.180 M
90_OHM DI FF ISL4, | SLY Y 0.076 M 0.076 MV 0.180 MV 0.180 MM
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.
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CPU Signal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP 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 MM CPU_45S CPU_COVP CPU_PECI o 38
CPU 455 CPU_AGITL PM _SYNC
e 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 = =
= 3 TABLE_SPA(
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C 2 back to — SPACH NG_RULE cpU 455 Py LTP XDP_DBRESET_L 1o 1
once rdar://10308147 is resol ved = = XDP_CPU PRDY L
CPU_AGTL * =STANDARD P CPU 455 CPU L TP 616 64
D — - CPU 45S CPU L TP XDP_CPU PREQ L o 16 6s
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 WG CPU 27P4S CPU_COVP EDP_COWP
CPU 27P4S CPU_COVP. CPU_PEG _COWP
L * * L_2ANY L_2ANY * L ? = =
cru_BM CPUBM L CPUBM L 8 M P\ o7Pas oo CPU_SM _RCOVP<0> .
_____ I CPU 27P4S CPU_COVP. CPU_SM _RCOVP<1> .
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 2 CBLLARS CBLLLTP CRU CRG211. . 0= 01008
- - - - - T : CPU 45S CPU_AGTI CPU CATERR L 6 37
— — CPU_45S CPU_AGITL 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 455 CPU_AGITL CPU PROCHOT_L 6 a7 a8 51
- PWRGD
CcPU_COVP cPU_cow * CPU_COWP_2SELF | | CPU_COVP_2SELF | TOP, BOTTOM| =6x_DI ELECTRIC 2 - CBLLA5S CBLLAGTL CPY o
— — O EMTIHRMIRIP | CPU 45S CPU 8M | PM THRMIRI P_L 15 38
CPU_COVP * * CPU_COMP_20THER| | CPU_COMP_20THER| TOP, BOTTOM| =10x_DI ELECTRI C ? O—DM_aKioom G K_PCIE 80D QK PAE DM _CLK100M CPU P
O—DM_CK100M Gl K PCIE 80D AKPOE DM _CLK100M CPU N
SPAG NG RULE. SET AveR e ToUNE saane ] vaan CO—DBLL_REE_QLKI20M G K_PCIE 80D QK POE DPLL_REF_CLKP
i i A CO—DBLL_REE O KI20M Gl K PCIE 80D CAKPOE DPLL_REF_CLKN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? CO—LIBCRU O KI00M ClK PCIE 80D K POE | TPCPU _CI K100M P
Py pp—— n Zox DI ELECTRI C P O—LIBCPU G K100M ClK PCIE 80D AKPOE | TPCPU_CI KI0O0M N
— - Tox . [CO—LIBCRU O K100M Gl K PCIE 80D K POE | TPXDP_ClL K100M P
_____ I [O—LIBCRU O K100M G K_PCIE 80D QK POE | TPXDP_CLK100M N
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 O—LIBCPU G K100M Gl K PCIE 80D CAKPOE XDP_CPU CLK100M P
XDP K100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF | | CPU VOCSENSE_2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2 [ T CLK DCLE 80D CLK PCLE CPU CLK100
i I CO—XDE 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 ? X210 CcPU 455 cPy I TP XDP_CPU_TDO 6 16 64
O XDR_IMS CPU 45S CPU L TP XDP_CPU_TMS 6 16 64
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT [CO—XD2 T CPLL45S CRULLTE XDE_CPUTCK © 160
C . RULE.. . T RSt | CPU| ass U TP XDP_CPUPCH TRST L 612 16 6
OPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? CO—XDR_BPM | CPU 455 cPy | TP XDP_BPM L<1..0> 5 16
e SorrER R —6x DI ELECTRI C P [ CPU_45S CcPU I TP XDP_BPM L<7..2> 6 16
CPU_VOCSENSE 20T i ? = Pl ass cpU TP XDP_OBSDATA_B<3. . 0>
i 15.. 12>
- D CPU 455 cPy | TP CPU_CFG< s 16
Pa Expr ess Interface Constraints I CO—(ESB CPURST 1) CPU_45S CPULTP XDP_CPURST_L 16
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI E_80D * = DIFF | =80_OHM DI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_OHM DI FF [CO-CRULVCCSENSE | SENSE 1TOL P2 | CPU vocsense | CPU VECSENSE P oo
X =80_0HM| =80_CHM. | =80_OHM.| =80_OHM_| =80_OHM | =80_OAMDIFF [ CBULVCCSENSE SENSE 1TO1_powmm | cpy veesense | CPU VCCSENSE N o 51
CLK_PCl E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [CO—CRLLVCO OSENSE | SENSE 1Tl _P2wM | cpy vecsense | CPU_VCCI OSENSE_P
K CO—CPuvCcoosENSE | SENSE 1Tl povm | Py vocsense | CPU VCCI OSENSE N
PCI E C ock Spaci ng o—ceuaxGsensE | sense 1Ton pom | ey vacsense | CPU AXG SENSE P
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG Lé SE‘T SPACI NG LE_SET LAYER LI NE-TO LI NI o %ww O:’U AXG SENSE N
- — - — = Y — RULE ' E Spaanc) va M _ CO—CBLL VAL SENSE CPU 27P4S CPU_VCCSENSE ENSE_P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCl E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? [CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE N
——— = CPU 27PAS cpu veesensE | CPU AXG VALSENSE P
* * - 5 CO—CRULVALSENSE L. L o AR VALSEINSE B
CLK_PCI E CLK_PCl E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM 10x_DI ELECTRI C ? X Pl 27p4s P CPU_AXG VAL SENSE_N
N CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O CBLL VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE N
" - —===
CLK PAE 258LF 4x_DI BLECTR C M O CPULSVI DALERT | CPU_45S CPU_COWP CPU VI DALERT L -
) CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CRUSVIDSA K CPU_45S CPU_COVP CPU_VI DSCLK s 51
CPU PCl E Spaci ng [O—CRu_svipsaur CPU_45S cPU_cavp CPU VI DSOUT o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ 3 L 7R9r) Pl FﬁROD bl Fi(j:’UiTX PC‘ E SSD RQD C P<3 i o> %
PCl E_CPU_TX PCl E_CPU_TX * PCl E_TX2TX PCl E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? [O—BCLE CPU SSD R2D PCl E_80D PCIE_CPU TX PClE SSD R2D C N<3..0> ;5
PCIE_80D PO E_CPU_TX PCl E_SSD _R2D P<3..0> 30 64
E * = ? | — = =B
B PCI E_CPU_RX PCI E_CPU_RX PO E_RQRX POl E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C _ POLE 80D ot pU T | PO SSD R2D N3 05 o
PCl E_CPU_TX *_CPU_TX * PCl E_TX20THERTX| |PClI E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? [ PCIE_80D PCl E_CPU_RX PClE _SSD D2R C P<3..0>
PGl E_80D PCl E_CPU_RX PCl E_SSD D2R C N<3..0>
* * = 2 | m— = =L
PCI E_CPU_RX _CPU_RX PCI EﬁRXZOﬂ»—!EVEF.{’)s PCl E_RX20THERRX| TOP, BOTTOM 5x_DI ELECTRI C P oL s R PGLE_ROD POLE CPLLRY POl E SSD D2R P<3. . 0> o o
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
G K_PCIE 80D OK POE PCl E_CLK100M SSD_P 12 30 64
. , _ 5 O —PAE_CKIOOM SSD - = -
PCl E_CPU_RX _CPU_TX PCl EﬁRXZ»TV)‘( PCl E_RX2TX TOP, BOTTOM 7x_DI ELECTRI C ? — L LK POLE 80D LK POLE PCl E CLK100M SSD N 0 o PCl e SSD
* * =i 2
PCl E_CPU_TX _TX PCI E72OTHI>EFV\‘f-|S.’ » PCI E_20THERHS | TOP, BOTTOM 6x_DI ELECTRI C P DP_TAT 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>
—— — — === SPACI NG RULE_SET LAYER LINE-TOLINE SPACING | VI GHT = DP_80D. DE_TX DP_TBTSNKO_M._C N<3..0> ;s
PCl E_CPU_RX *_RX * PCl E_20THERHS i ' M [®—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
* = 2 DP_TBTSNKO_AUX! N
PO E_CPUTX n n PO £ 20TER PCl E_TX2TX 2. 5x_DI ELECTRI C ? DP_TRT_AUXCH DP_80D DP_AUX SNKO_AUXCH 25
- PO E RORX n 5 5x DIELECTR P fEn s DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 13 25
PCl E_CPU_RX * * PCl E_20THER = it M DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 1325
PCl E_TX2O0THERTX * =4x_DI ELECTRI ?
PCH PCI E Spaci ng QB TXeaT * DI ELECGTR C _ (>—DP_TBT_M e soD e Tx DP_TBTSNKI_M._P<3..0> .
| Pol E_RX20THERRX * =4x_DI ELECTRI C ? DP_TBT M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0> 25
— DP_TB <3. . 0>
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET PO £ TXoRX N —ox DI ELECTRIC > ey DP_80D DP_TX TSNKL M. C P<3..0> .52
poS——— p——— - pra———— _ e DP_80D DP_TX DP_TBTSNKLI_M._C N<3..0> 52
- - i - PClI E_RX2TX * =6x_DI ELECTRI C ? [Z>—DR_TIBT_AUXCH DP_80D DP_AUX DP_TBTSNK1 AUXCH P 2
* DP_TBTSNK1_AUX! N
PCl E_PCH_RX PCl E_PCH_RX PCl E_RX2RX POl E 2OTHERHS N —ax_Dl ELECTRI C > [0 TBT_AUXCH DP_80D DP_AUX S| UXCH 25
- DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
PCl E_PCH_TX *_PCH_TX * PCl E_TX2O0THERTX ===
- PCl E_20THER * =3x_DI ELECTRI C ? [ln DP_80D DP_AUX DP_TBTSNK1_AUXCH C N 1318 25
PCI E_PCH_RX * _PCH_RX * PCl E_RX2O0THERRX
DP_INT M DP_80D DP_TX DP_INT_M_P<3..0> 60 64
PCI E_PCH_TX *_PCH_RX * PCI E_TX2RX | = -

A — — — O—DE NI M DP_80D DP_TX DP_I NT_M._N<3..0> o0 o4 SYNC VASTER=CONSTRAINTS SYNC DATE=09/257201
PCl E_PCH_RX *_PCH_TX * PCl E_RX2TX [ DP_80D DP_TX DP_INT_M._C P<3..0> s 60 64 myn= -
PClI E_PCH_TX * TX * PCI E_20THERHS [ — DP_80D DP_TX M _C 3..0 560 64 U nSt I al nt S

E_P! *_TX * E_20THERHS <
POl E_PCH RX - POl E_20THERAS | _ CD>DP_LNL_AUXGH Dp_A0D Dp_ALX DP_I NT_AUX_CH C P o o o @ Appl e Inc. SCH_NUM~| D
PCI E_PCH_TX *_RX - PCI 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 o ® <EALABEL>
PO E POH RX e~ n O p—— O—DE_LNL_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s 60 NOTI CE OF PROPR ETARY PROPERTY.
— = — DR LNT_AUXCH DP_80D DP_AUX DP_| NT_AUXCH C N s 00 :
PCIE_PCH TX - - PCI E_20THER s DP_80D DP_AUX DP_| NT_AUXCH P ;%ggg?g?gw;g%?%ﬁg: gc"' ris THE
THE POSE! A ES TO THE FOLL!
PO E PCH RX - - POl E 20THER [ — De 80D DE_AUX DP_1 NT_AUXCH N | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 OF 121
| Ll - Il NOT TO REPRODUCE OR COPY I T
SOQURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI 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

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net

Properties

SATA_80D

=80_OHW 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

SATA_| COWP

=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_OHMLDI 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 P usB TOP, BOTTOM|  =4x_DI ELECTRI C o
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
B 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 _
USB37PO—|7RX *7RX N USB3720THER"B‘ - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3._ PO X N N USB3_2OTHER USB3_RX2RX * =2. 5x_DI ELECTRI C ?
USB3_TX20THERTX * =4x_DI ELECTRI C ?
USB3_RX20THERRX * =4x_DI ELECTRI C 2
USB3_TX2RX * =6x_DI ELECTRI C 2
USB3_RX2TX * =6x_DI ELECTRI C 2
USB3_20THERHS * =4x_DI ELECTRI C 2
USB3_20THER * =3x_DI ELECTRI C 2

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

team f eedback.

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

O —BCH SATA L QWP SATA_| COVP. PCH_SATAI COVP
O USB HUB1_Up USB_80D USB USB_HUB UP_P
O USB HUB1 Up USB_80D USB. USB HUB UP_N
O USB BT USB_80D USB. USB BT P
CO—USBBT USB_80D USB USB_BT_N
= USB_80D USB USB_BT_CONN_P
D USB_80D USB USB_BT_CONN_N
D 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
[ 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
[O—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
O USB EXTA USB_80D USB USB_EXTA P
O USB EXTA USB_80D USB. USB _EXTA N
D 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 T | 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
= USA_son Uses_pori Rx | USB3 EXTB DPR RC P
= UsA_son Usps_pori gx | USB3 EXTB DPR RC N
O USB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D P
[CO—UsB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D N
D USB_80D usea 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
OSB3 _sD BX USB_80D use3_pcH Rx | USB3_SD D2R N
O UsBa_sD T USB_80D use3 pcH TX | USB3_SD R2D C P
O—UsBa_sD TX USB_80D use3 pcH TX | USB3_SD R2D C N
[ USB_80D usB3 pcH RX_ | USB3_SD D2R C P
[— USB_80D use3 pcH RX_ | USB3_SD D2R C N
D 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 PBCHDIEEQK UNUSED | QK POE 80D| QK POE PCl E CLK100M PCH P
O PCHDIEEQK UNUSED | QLK POE 80D| QK POE PCl E CLK100M PCH N
O —BCHDIEFQK UNUSED | QK POE 80D QK POE PCH CLK96M DOT P
> PCHDIEEQIK UNUSED | QK POE 80D| OIK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D| QK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | QK POE 80D QK POE PCH CLK100M SATA
[ CPU 455 QK POE PCH CLK14P3M REFCLK

36

36

34

34

34

34

64

64

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right

USB EXTB nets (Left

USB port)

USB port)
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_455 . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
CLK_LPC 458 . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC * =3x_DI ELECTRI C ?
CLK_LPC * =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design 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_CHM 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_45S

=45_OHM_SE

=45_0OHM_SE

=45_0OHM_SE

=45_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

HDA

=2x_DI ELECTRI C

?

SOURCE: Cal pel | a

Sl O Si gnal

Pl at f orm Des

ign Guide for

Constraints

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_SLOW 458

=45_OHM_SE

=45_0OHM_SE

=45_0OHM_SE

=45_0OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW * =4x_DI ELECTRI C ?

SPI Interface Constraints

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
SPI_45S . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

=4x_DI ELECTRI C

XDP Constraints

System O ock Si gnal

Constrai nts

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
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 >
Di spl ayPort
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
DP_80D * -80_OMDFF | =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 LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
DP_2DP * =3x_DI ELECTRI C ? DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C 2
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C 2
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_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 455 . =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

LI NE- TO- LI NE SPACI NG

CLK_SLOW

=2x_DI ELECTRI C

CLK_25M

=5x_DI ELECTRI C

NOTE: 25MHz system cl

ocks very sensitive to noise.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—LkC AD L PC 45S LPC LPC AD<3..0> 4
[O—LPC ERAME | LPC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET_ L 18
[OO—LBC aKaim 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 .
= QK I1PC 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 455 R 508 SMB SM._PCH 0_CLK 14

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

| SMB_ 455 R509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS _SMC 1_SO0_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
D HDA 45S HDA HDA SYNC R 12
[ HDARST | HDA 45S HDA HDA RST R L 2
D HDA 45S HDA HDA RST L 12
[O—HPA SDIND HDA 45S HDA HDA_SDI NO 2
[>—HDA_sDaT HDA 45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 12
[O—BMsls aK QK SION45S| A K SLON PM ClL K32K_SUSCLK R 13
= K SION45S | K SILow SMC_CLK32K a
[O>—SBLaK SPl_45S [S= SPI_CLK R 1
D SPl_45S SPI SPI _CLK P
[O—SBL_ Ml SPl_45S [S= SPI _MOSI _R 1
[ SPl_45S SPI SPI _MOSI P
[>—SPL_Ms0 SPl_45S SPI SPI _M SO 14
[ SPl_45S SPI SPI_M SO R P
[O—SBLCs0 SPl_45S [S= SPI _CSO_ R L 4
= SPl_45S SP| SPI _CS0_L a5
[ 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 -
D SPl_45S SPI SPI_MB_CLK P
D SPl_45S SPI SPI _M.B_MOSI P
[ SPl_45S SPI SPI_M.B_M SO a6
D SPl_45S SPI SPL_MB CS L P
[O—BOE AR R2D PCl E_80D paE pcH TX | PCLE AP _R2D P 20
[O—BOLE AP RD PCl E_80D paE pcH TX | PCIE_AP_R2D N 20
[ PCl E_80D paE pcH TX | PCLE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCLE AP R2D C N 14
[O—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[O—BOLE AP 2R PGl E_80D paE pcH RX | PCILE AP _D2R N 14
[O—BOLE O KIOOM AP K PCOE 80D| QK PAE PCl E_ CLK100M AP_P 1
[O>—BOLE O KI0OM AP K POE 80D| QK POE PCl E_ CLK100M AP_N 1
[O—BOE TBT_RD PCl E_80D paE pcH TX | PCLE TBT_R2D P<3.. 0> 25
[O—BQLE IBL R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> 25
[ PGl E_80D paE pcH X | PCLE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT_R2D C N<3..0>
[O—BOLE TBL 2R PGl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> "
[—BCOLE 18T 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> .
[ PGl E_80D paE pcH RX | PCIE TBT _D2R C N<3..0>
[O—BPCOLE_CLKI00M TBET K PCOE 80D| QK PAE PCl E CLK100M TBT P 1
[O—BCQLE_CLK100M TBET K PCOE 80D| QK POE PCl E_ CLK100M TBT_N 1
[ K POE 80D| QK PAE PEG CLK100M P
[ K PCOE 80D| QK PAE PEG CLK100M N
O—XoR_10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O>—X_10 PCH 45S PCH | TP XDP_PCH TDO 1
[O—X2_ M6 PCH 45S PCH | TP XDP_PCH TMS 2
[O—XDB_IX PCH 45S PCH | TP XDP_PCH_TCK 12
[O>—BQE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D P
[O—BQE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
D PCl E_80D paE pcH X | PCILE _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCILE _CAMERA R2D C N
[O—POE cam PGl E_80D pa £ poH Rx | PCI E_ CAVERA D2R P
[O>—BAE 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
[O—BOLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KIOOM CAMVERA P
[O—BOLE_CLK100M CAM K PCOE 80D| QK POE PCl E CL KI0O0OM CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C P
[ K PCOE 80D| QK PAE PCl E CLK1I00M CAMVERA C N

61

25 40 56

25 40 56

40 43 a4

40 43 a4

Cl ock Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

[O——SYSQLK (L K32K RIC K SION45S | K SIow SYSCLK_CLK32K _RTCX1
[O-—-SYSCLK O K25M SB CLK 25M 455 | A K 25M SYSCLK_CL K25M CAMERA
[ ClK 25M 455 | A K 25M CLK25M CAM CLKP

[ CLK 25M 455 | A K 25M CLK25M CAM XTALP_R
[ ClK 25M 455 | A K 25M G K25M CAM XTALP
[ CLK 25M 455 | A K 25M CLK25M CAM XTALN
[ CLK 25M 455 | A K 25M CLK25M CAM CLKN
[O—-SYSQLK (L K25M TBT CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT
[ ClK 25M 455 | A K 25M SYSCLK _CLK25M TBT_R
[O——SYSQLK (L K26M XTAL ClK 25M 455 | A K 25M SYSCLK_CLK25M X1
[ ClK 25M 455 | A K 25M SYSCLK_CLK25M X2
[ ClK 25M 455 | A K 25M SYSCLK_CLK25M X2_R
[ ClK 25M 455 | A K 25M SDCLK CLK25M X2

[ CLK 25M 45S | A K 25M SDCLK_CLK25M X2_R
[ ClK 25M 455 | A K 25M SDSCLK_CLK25M X1

SYNC MASTER=J41 M.B

SYNC DATE=12/14/ 201
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i Menor Net Properties
Menory Bus Constraints y p
= NET_TYPE
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 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 ClLK1 MEM 70D | VEM = CL 721 2
MEM 70D * =70_am o FF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF [=70_OHM DI FF O eV A LKL VEM 70D T NVEM LK ENTA K—N<T T
MEM 73D * =73 amp FF| =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF DI: MEM A CTRL. MEM 40S MEM CTRL = ﬁ CS Eéi .. 0> 7202 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 EMCA_CAA<9. . 0> 7 20 24 62
[— LA L L
> MEM A CMVDL MEM 40S | VNEM 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 '\/EM_40% '\/EM_A_DATA_O - A L 7 .. 0> .
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 EMCA 31..24> s e
MEM DQS20/NDATA * =3x_DI ELECTRI C| ? > MEM A DQ BYTE4 [ MEM 40S | NEM A DATA 4 EMCA 39. . 32> 72163
~ * e 5 > 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_CVD2CTRL * =3x_DI ELECTRI C 2 > MEM A DQ BYTEZ [MEM 40S | NEM A DATA 7 EMLA DCX63. . 56> 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> 7 s
MEM _CLK2CLK * =6x_DI ELECTRI C 72 MM A DQS1 MEM 70D | MEM A DS 1 EMCA_DOS P<1> 76
- = >—_MEM A DOS1 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 >—_MEM 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 DD MEM A DQS3 MEM 70D | MEM A DQS 3 EMCA > .
MEM _20THER * =6x_DI ELECTRI C| ? > MEM A D54 MEM 70D MEM A DQS_4 EMCA_DOS P<4> 763
D> MEM A D54 MEM 70D | NEM A_DQS_4 = ﬁ D() e ; T es
i > MEM A DOS5 MEM 70D [ MEM A DQS 5 = 76
Menor y to Power SpaC I ng _ > MEM A DQS5 MEM 70D | NEM A DQS_5 EM-A_ 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 > MEM A DS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 763 C
C 1 MEM B Cl KO MEM 70D | NEM CL K VEM B CLK P<0> 722 2
Menor y to G\D SpaCI ng g MEM B_Cl KO MEM 70D | NEM G K = 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 MEM * 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 63
Menory Bus Spaci ng Group Assi gnnents = MEMB_CKEO NEM40S | VEMC QD EMTB-CRE<1. . 0>
MM B CKE1 MEM 40S MVEM CMVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPEL1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI mﬁmLFﬁ?lﬁr» I\/EM_B_CMJ) I\/EM_ 405 I\/EM_CND = B CAA<V | > 1 22 20 63
MEM A_DQS_0 |MEM A_DATA_ O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM_20THER D': MEM B CVD1 MEM 40S NEM CMD EM B CAB<9. > 723 20 6
>—MEM B DQ BYTEQ | NEM 4QS MEM B_DATA_Q EM B DO</7. . 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 NVEM 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
" " >—MEM B DQ BYTE3 | MEM 40S MEM B_DATA 3 EM 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 L
MEM A DQS_4 |MEM A _DATA 4 * MEM_DQS2O/RDATA MEM_A_DQS_4 * * MEM _20THER D': 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 MEM 70D MEM B DQS_0 =\Yl= <0> 76
—>—MEM B_DQS0 MVEM 70D MEM B DQS 0O EM B_DC) 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 DI: MEM B DQS1 MVEM 70D MEM B DQS_1 EM B DQO) N 1> 763
o> 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 DOSo VEM 70D T NVEM B DOe—o = S e
MEM B_DQS_2 |MEM B_DATA 2 * VEM DQS2O/NDATA MEM B_DQS_2 * * MEM _20THER™ DI: MEM B_DQS3 MVEM 70D MEM B DQS_3 EM B DOS P<3> ‘e
MM B DQS3 MVEM 70D MEM B DQS 3 EM B_DC) 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 = D<AS e
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER DI: MEM B DQS4 MVEM 70D MEM B DQS_4 EM B DO N > 763
D> MEM B DQOS5 MVEM 70D MEM B DQS 5 EM B D) <5> 763
MEM B_DQS_5 |MEM B_DATA_5 * MEM_DQS20/NDATA 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 M 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 VEM A DATA 1 * * VEM 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 OV6—53 = REFCA A 287"
MEM_A_DATA_4 * * MEM 20THER | |MEM_A_DATA_1|MEM * _DATA_* * MEM_20THERVEM | D': MEM PWR 0 ¥: b: = \\;1 :—D(fé 1919 20 21
MEM PVR OVe_S3 = REFCA
MEM_A_DATA_5 * * MEM_20THER MEM_A_DATA_2|NMEM * _DATA_* * MEM_2CTHERVEM [ — NVEM PYR OV6 53 FMVREFDO B .o oo
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_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - — — — N - — — it — R
— * * * > "
VEM CVD VEM CVD " NEM OMDZOVD MEM B_DATA_1 I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_6|NEM * _DATA_ NEM_2THERVEM
i " " * > "
NVEM_CVD VEM CTRL " PPy —— MEM _B_DATA_2 I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_7|[NVEM * _DATA_ NEM_2THERVEM
NCRCTRE " " * > "
VEM CTRL VEM CTRL " Py p——— MEM B_DATA_3 I\/EM_ZOT‘I—|VIkEI?> MEM_B_DATA_O|NMEM * _DATA_ NEM_2THERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1[NMEM * _DATA_* * MEM_2CTHERVEM
| TER=CONSTRAI NTS SYNC _DATE=09/ 25/ 201
NET_SPACI NG_TYPEL | NET_SPACI NG_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 Constraints
MEM B_DATA 7 * * MEM 20THER MEM B_DATA_4|NEM * _DATA * * NEM720THEl:?l\:/:El\:/:I: Appl e | nc M> D
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC mﬁmLFﬁ?lﬁr» VEM_CVD * * VEM 2 OTHER VEM B_DATA 5|MEM * DATA * * NEM 20THERVEM o . - < BELS
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‘E@g&% %ﬁ?ﬁ?ﬁig{gﬁ ris THE
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Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

WWW.AI

1Saler.

om




8 7 6 5 4 3 2 1

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 AFONBTE | 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
. — ~ - - — — = TBIDP_80D TBIDP_TX TBT A R2D P<1..0> 2
TBT_SPI _45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD l:>: TETOP 80D TRTOR TX TBT A R2D N<1._ 0> .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr o E DP?TRTPA?M L DP?ROD DE_TX u:’ TBTPA M_ C P<1> 20
—— - — [>DE_TRTPA M 1 DP_80D. DP_TX DP_TBTPA M._C N<1> vs 2
TBT_SPI * =2x_DI ELECTRI C ? O D2 IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3> 25 28
D D2 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 D DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ DP_80D DP_TX DP_A LSX M._P<i1> 28
TBTDP_80D * 80_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 DE_1X Db A LSX M. Nele *
[ TBIDP_80D TBIDP_RX TBT _A D2R C P<1..0> 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RlJLé SE‘T SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr o E TRTr)piROD LBIDE_RX TBT A D2R C l\Kl * O> »
- ~ - — = b i _ ‘... 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 ~ == TBT_A_D2RO TBIDP_80D TBIDP_RX TBT_A_D2R _P<0> 25 28
TBTDP_RX TBTDP_RX TBTW_RX?I?XM » TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C ? _ :E TET A R0 TETOP 80D TRTOP BX TBT A D2R N<O> o
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_DI ELECTRI C ?
" == — === TBT A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
TBTDP_RX TBTDP_TX TBTD:’_TX‘ZIV?‘XW TBTDP_20THERHS | TOP, BOTTOM| =10x_DI ELECTRI C ?‘ _ :: TET A AUxcH DP_80D e AUX DP TBTPA AUXCH C N o
TBTDP_TX *_TX i TBTDP_20THERHS TBTDP_20THER TOP, BOTTOM|  =6x_DI ELECTRI C ? [ DP_80D DP_AUX DP_TBTPA AUXCH P 2
R N D DP_80D DP_AUX DP_TBTPA AUXCH N 28
TBTDP_RX —Tx TBTDP_20THERHS _ = De_son DB_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
" " — - — — TBTDP_ 80D TBIDP_RX TBT_A D2R1_AUXDDC P 28
TBTDP_RX _RX TBTDP_20THERHS TBTDP_TX2TX =4x_DI ELECTRI C ? = P p—— TEBT A D2R1_AUXDDG N »
TBTDP_TX * * TBTDP_zofl—{Erj TBTDP_RX2RX B =4x_DI ELECTRI C ?‘ _ :: 8T 6D ‘aroe 00 et 1x TBT B R2D C P<i. . 0> ) -
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C ? OO IBLB 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 ?‘ _ D 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>
C O DE_IBTEE 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>
D 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>
O 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 IBL B 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
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
B D DP_80D DP_TX DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= Db 80D B _AlX DP TBTSRGC 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 TBT SPI_45S | TBT SPI TBT_SPI _MOSI 25
CO—IBLSPL_MSO TBT_SPI_45S | TBT_SPI TBT_SPI _M SO 25
O IBLSPL CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L 25
A SYNC MASTER=CONSTRAI NTS SYNC DATE=09/ 25/ 201
ampn= -
Thunderbolt Constraints
CB Appl e I nc. <SCH_NUM-| D
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Canera Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. OS2 MEMAK S2_NEM 85D S2_MEM QLK NVEM CAM CLK P a1 32
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MEMAK S2_MEM 85D S2_MEM A K MEM CAM CLK N a1 32
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 _MEM CNTI S2_MNEM 45S S2_NEM CIRI VEM CAM CKE a1 32
" - - - - - == oD —S2_MEM CNTL S2_NEM 45S S2_MEM CTRI MVEM CAM CS L a1 32
D M Pl _85D =85_O-M DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF S2_NEM 45S S2_NEM CTRI NVEM CAM ODT 32
I I 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 VD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 3 32
n - P - P OS2 MEM QWD S2_NEM 45S S2_NEM CMD NMVEM CAM VE L a1 2
M PI _20THER =4X_DI ELECTRI C [ _ M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ §77WM7 §77WM74§§ §77WM7 '\/EM OAM BA<O> a1 5
M PI_2CLK . =6X_DI ELECTRI C ? M PI_2CLK TGP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QWD S2_MEM 45S S2_MEM CMD MEM CAM BA<1> a1 a2
‘ " P - P O—S2_ MEM QD S2_MNEM 45S S2_MEM CVD VEM CAM BA<2> 31 a2
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L §77M=M78‘§r) §77WM7 '\/EM CA\M m P<O> a1 52
I CO—S2_MEM DQS0 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> a1 32
M Pl _DATA * * M Pl _20THER [TD—S2_MEM X1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
- - [0 S2_MEM DATA O S2_NEM 45S S2_MEM DATAQ NVEM CAM DivkO> a1 2
M Pl _DATA CLK_M PI * M Pl _2CLK S2_NEM DATA_1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divkl> a1 32
—— > —S2 MEMA S2_NMEM 45S S2_MEM CMD MEM CAM A<14. . 0> a1 32
CLK_M PI * * M PI CLK_20THER
OS2 _MEM DATA O S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> a1 32
CO—S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 32
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 ALONBTE | M NIMUM 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
2_VEM 4 * =4 M SE| =4 M_SE =4 M_SE =4 M_SE =STANDARD =STANDARD = MEBL_BSD MBL_DATA M BL_DATA N e
S2_MEM 45S =45_OAM S| =45_OAM S| =45_OAM S| =45_OAM S| - - e R M Pl_85D M Pl _DATA M Pl _DATA CONN N 32 64
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
> MPl_CK S2 M Pl_85D K MPI MPl_CKP a1 32
> MPL_GKS2 M Pl_85D K MPI MPl_CLK N a1 32
H [l 3 M Pl_85D K MPI M Pl _CLK CONN_P 32 64
C Spaci ng Rul e Sets = Moaan | 0w M PI_GLK_ CONN N
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 Q?ihﬂ:M PUR PP1V35 CAM .
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [lREn S2_NEM PR PPOV675_CAM VREF 31 32
: - S2_MEM PWR PPOV675_MEM CAM VREFCA s
* = 2 = ? —NVEML
S2_DQS20MDATA 2x_DI ELECTRI C| 2 S2_DQS20MDATA| TOP, BOTTOM| =4x_DI ELECTRI C > ? vy PPOV675_VEM_CAM VREFDO -
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =2x_DI ELECTRI C| ? S2_CNMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_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$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_MEM DATA* * * S2VEM 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
B S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * S2MEM 20THER
S2_NMEM DATA* =SAVE S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD S2_CMD2CVD o y we p i g
S2_NMEM CVD | S2_MVEM CTRL 2 Rl NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MEM CTRL S2_CTRL2CTRL S2_MEMPWR | S2_MEM. SZVEM 2PVR.
—— * *
S2_NEM * S2_NEM * S2_20THERVEM S2_MEM_PVR DEFAULT
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET —
GN\D S2_MEM * * S2MEM 2GND
A SYNC MASTER=J41 M.B SYNC DATE=01/30/ 2013
i -
Canera Constraints
2 ez
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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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8 7 6 5 4
SMC SMBus Net Properties

w
N
[

PHYSI CAL_RULE_SET LAYER &L%E%ITE 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 W 0.1 MW =STANDARD 0.1 MV 0.1 MV . SMC 0_SO_ | SMB 455 R 50S | SMB SMBUS SMC 0_SO0_SCL 37 40 60
L SMC QSO | sV 455 R 50S | SMB SMBUS _SMC O_SO_SDA 57 40 60
_SMC_1_S0_ | SVB 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 69
_SMC. 2_S3_ | SVMB 455 R 50S | SVB 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 e
L SMC 3 | sve ass Rsos|sve [ SMBUS SMC 3 SCL 565740 40 e
_SMC._3_ | SMB_45S R 50S | SMB SMBUS SMC 3 SDA 36 37 40 44 64
D _suC s Giso | s ass R sos | s SVBUS SMC 5 G3 SO 4 101t s o
L SMC 5 G3 | sV 455 R 50S | SMB 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 CHCGR CSI _P 50
[O—SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CsSI _N s0
[ 2T01_DI EEPAI R CHGR CSI R P s0
[ 2T01_DI EEPAI R CHGR CSI _R N s
[ —SENSE DI EFPAIR 2T01_DI EEPAI R CHGR _CSO P 50
O —SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CSO N 50
[ 2T01_DI EEPAI R CHGR CSO R P 43 50
[ 2T01_DI EEPAI R CHGR CSO R N 43 50

SYNC MASTER=CONSTRAI NTS SYNC DATE=09/ 25/ 201

"7 SMC Constraints

T .
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4

3

J11/J13 Specific Net

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 NEQ(‘@#‘
SENSE_1TOL_45S * =170l DIFFPAIR|  =45_OHM SE =45_OHM 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

LI NE- TO- LI NE SPACI NG I GHT

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SENSE * =2: 1_SPACI NG cPU_cow aD * aD_P2MM
THERM * =2 1_SPACI NG 2 CPU_VCCSENSE an * G\D_P2W
AUDI O * =2: 1_SPACI NG 2

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI G—rr o GN\D CLK_PCI E * G\DﬁPQW
an * =STANDARD 2 an PCl E* * G\D_P2W
oD SATA* * oD P2MW
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o UsE* . ®7WW —
GND_P2MM - 0.20 W 10000 o LVDS* - o Pow
PVWR_P2MM * 0.20 WM 10000 SB_PO/ER GKPAE - PR P2MM
SB_PONER SATA* * PVR_P2MM
SB_POVER SATA* * PWR_P2MWM

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL SPACI NG

O —SENSE DI EEPAIR

THERM 1TO1_45S | THERM

Properties

I NLET_THVBNS_D1

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

I NLET_THVBNS_D1

O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVENS D2_R P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVSNS D2_P

O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVSNS D2_N

O —SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M_BBOT_THVENS P
O —SENSE DIFEPALR THERM 1TOL 459 THERM TBT_M.BBOT_THVENS N
CO—SENSE_DI EEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_P
O —SENSE DIFEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[CO—SENSE DI EFPAIR SENSE_1TOl 455 SENSE TBOTHVSNS_D2_P

O —SENSE DIFEPALR SENSE_1TOl 455 SENSE TBDTHVSNS D2 N

O —SENSE DIFEPAIR SENSE_1TQ1_45 SENSE CPUTHVSNS D2_P

O —SENSE DIFEPAIR SENSE_1TQ1_45 SENSE CPUTHVSENS D2 N

O —SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OSO0_CS N
O —SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OS0_CS P
O —SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P

O —SENSE DIFEPALR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE CPUVR | SNS2_P

O —SENSE_DI EEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_N

D SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
D SENSE_1TO1_455 SENSE CPUVR | SUM R P

D SENSE_1TQL_45 SENSE CPUVR | SUM R N
[CO—SENSE_DI EEPAIR SENSE_1TQ1_P2MVI_SENSE I SNS_CPUDDR P

O —SENSE DIFEPAIR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N

O —SENSE DIFEPALR SENSE_1TQ1_45 SENSE I SNS _P3V3S5_N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_P3V3S5_P

O —SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS _3Vv3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE I SNS_3V3_S0_N

O —SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_CAMERA P

O —SENSE DIFEPAIR SENSE_1TQ1_45 SENSE | SNS_CAMERA N

O —SENSE_DI EFPAIR SENSE_1TQ1_45 SENSE I SNS P3V3_SO0_N

O —SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS_P3V3_S0_P

O —SENSE DIFEPAIR SENSE_1TQl P2 SENSE I SNS _1V05_S0_P

O —SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_N

O —SENSE DIFEPALR SENSE_1TO1_45 SENSE | SNS BMON_GAI N P
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_BMON_GAI N_N

SENSE_1TOl_45§ SENSE

I SNS HS COVPUTH

O —SENSE DIFEPAIR
O —SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS HS COVPUTI

O —SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS_HS OTHER N

O —SENSE_DI EFPAIR

SENSE_1TOl_455 SENSE

I SNS_HS OTHER P

O —SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS_1V2_S3_N

SENSE_1TOl_455 SENSE

I SNS_1V2_S3_P

CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS_AI RPORT_N

O —SENSE DIFEPALR
CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

| SNS_AI RPORT_P

1TOl_DIFEPAILR AUDL O
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mp-mcocmas e e me HSSHEOND

SPKRAMP_| NR P
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D AUD DI FF
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1TOl_DIFEPAILR AUDL O

SPKRAMP_| NR_N

MAX98300_R P

8 11
57"
g 11 1.
3974074142

f 1TOl_DIFEPAIR | AUDIO
D 1TOl DIEEPAIR | AUDI O MAX98300_R N
O—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
O—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5
D sB_powrr | PP3V3_SO
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PHYSI CAL_RULE_SET LAYER &L%E%ITE 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

SD Card Net Properties
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
> 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 SP| SD_SPI _M SO
= QLK _25M 45S SDSCLK_CLK 25M X1
= CLK_25M 45S SDCLK CLK25M X2 R
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