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

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

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

ALI ASES RESOLVED

Schematic / PCB #' s

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

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

PRODUCT SAFETY RE
PCB, UL RECOGNI ZE|

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

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

Programmabl e Parts

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

BOM G oups

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

Modul e Parts

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

Pl at ed Board Sl ot
SL0400

SL-2.3X3.9-2.9X4.5

CPU Heat Si nk Mounting Bosses

20413
STDOFF- 4. 50D1. 8H SM

70410
STDOFF- 4. 50D1. 8H SM

@ 1

20411
STDOFF- 4. 50D1. 8H SM

©r

-©

20412
STDOFF- 4. 50D1. 8H SM

4x 860- 1327_]_

-©

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

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

—©

= 870-1938

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

-1.1X0724-1.4X0.7

SL-

SL-

SL-

SL-1.

SI.0402

.1X074-1.4X0.7

SL0406

.ug;L4m72x VMDP Connect or

1

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

$,0408

1xg -1.4xo_72X USB Connect or

2x TBT pin di odes

SYNC _MASTER=NVASTER

SYNC DATE=NVASTEI

o PD PARTS

d} Appl e I nc.
®

TG Ve = |
<SCH_Num-|D

<E4LABEL>
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CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
. BEL TR A
DDl Port Assignments: SYM1 OF 19 eDP Port Assignment:
o 25 DP_TBTSNKO_M__C N<0> 54 | ppi1_TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> 0 67
o 25 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TxPo | B46 o DP INT _M._C P<0> oo o0 o7
o7 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ 247 g NG INT_M._CON<1> mom e
TBT Sink 0 o7 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDp_TxP1 | B47 g NC INT M. CP<1> rmy o
o7 25 DP_TBTSNKO_M._C N<2> BSS | poi1_Txne I nternal panel
o 2 DP_TBTSNKO_M__C P<2> 55 | ooy 1_TxP2 E0P 102 | T g NG LNL M._ON<Z> oo, LN M2 o P
o 2 o DP_TBTSNKO_M__C N<3> o A7 | ooy 1 1 EDP. TXP2 | 70— NG LNT_M-_R<2> oo
o 2 oo DP_TBTSNKO_M G P<3> o 57 | o1 1 Eop_TXa | O T ML o
— E % EDP_TXP3 B49 > NC I NT_M__CP<3> oo o
o7 25 1 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
67 25 18 DP_TBTSNK1 _M._C P<0> G50 | ppi2_TXPO
o7 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2 TXNL EDP_AUXN i‘_‘wi@ 60 o7
TBT Sink 1 o7 25 18 DP_TBTSNK1_M._C P<1> BS4 | ppi 2_TxP1 EDP_AUXP | B4S gy DP INT AUXCH C P ey c0 o
:j” Cth H o 25 10 DP_TBTSNKI_M._C N<2> 49 | ppy2_Txne
(.'"}Jxe with HDM or 25 10 DP_TBTSNK1_M._C P<2> B50 | ooy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
o 2510 oomDP_TBTSNKL ML_C P<3> o B9 Ipnio 7xrs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
Q\TEFT%'E\:QtE Each corner of CPU has two testpoints.
UUEUU Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
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R0O650'| RO651*| R0652*| R0620* wem TP CPU MEMRESET L o AVIS{SM DRAVRST* E (1PY) BPWA* K59 XDP_BPM L<4> 10 07
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HSW ULT current estimates from Haswel| Mbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estinmates from Lynx Point-LP PCH EDS, doc #503118, v1.0.

Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm GSIR!FT%'E\:Q::E
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C1310'Q o ?%';303 o qm HDA BI T QLK R1310 33 1 5 w HDA BI T CLK R A8 | on BOLK 1 280, SALK SATA RP1/PERPS_L2| 1B o, PCIE SSD D2R P<2> oo oo o L 5 e .
; ' 2 i % Pk RN Ussod” Ave: 1. 27m SATA_TNL/ PETNG_L2| A17 g, PCIE SSD R2D C N<2> omyoer ane served: ODD
4 g 4 g o0 os o1 qoomp—HDA_SYNC R1311 33 2 ss HDA SYNC R Avil HDA_SYNGUL 250 SERY saTA TP/ PETP6_L2[ B17 g PCIE SSD R2D C P<2> im0«
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o0 o5 o oo HDA RST L R1312 33 2 e HDA RST R L AU | DA _RST*/ 1 25_MOLK SATA RN/ PERNG L1 36 o, PCIE SSD D2R N<1> oo e or
= ﬁL‘A&Ej%_%sooz. We: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R _P<1> 30 64 67
o0 05 o1 [ry— HDA_SDI NO Y10 | DA _SDI 0/ 1 250_RXD B14 SSD Lane 1 Unused
w NCHDA SDINL o A2 [ips spiy/i2st RO §| saTaTN/PETNG L1 POLE SSD R2D C Nel> so et
¥ LR | sataTepETRs 11| CI5 g PO E SSD_RPD C P<1> o a s
<
33 o9 17 OU AULL g
o0 o5 o1 qgm—HDA SDOU R1313 1 25t CEHNDA Sw o Au'fl_ — HDA SOQL1 350 0R & sata R/ PERNG_LO|FS POl E_SSD_DPR N<0> .
! REAR= ) D1 E5
TP PCH | 2S1 TXD AWO | CEN/ 1251 TXD SATA RP3/PERP6_LO| 52 o PO E SSD D2R P<0> oo oo o7 b L o . J LD SSD -
TP PCH 1251 SFRM o, AVIO lyp pOCK RST*/12S1_SFRM|  SATA_TN3/ PETN6_LO| L7 PCl E_SSD R2D C N<O> w0 o ane condary
SaTA TP/ PETP6 Lo| DL/ PCIE SSD_R2D C P<0> o a0
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| YL XDP. D PCl E2_SEL_L N
o761 106 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT SATA2GP! GP 6| V6 XDPSSD POl E1_SEL L .
o0 o4 10 rEy—XDP_PCH_TCK - //:[Ez PCH_TCK (1 PD) (FaIp3ePI P 87| ACL g XDP SSD PCIEO SEL L amuo
o0 o4 20 rry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 ,_PP1V05_SOSW PCH VOCSATA3PLL , .,
69 64 16 XDP_PCH TDO AES1 | by Tpo
< - Q 1
60 01 10 rEy—XDP_PCH TMS 22 [PcH s (1PY) £ rsvo M1 s e ?RO/J_O%?(O
N | RsvD rsvD K10 s %"zow
A4 249 .
NCx 2| RsvD ACE_NEAR=UD500. C12: 2. 54mm
1, P TA AE63 | J1ACK SATA_Rcovp| C12 PCH_SATA_RCOWP
NCx V2 | 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 43 | cLkoUT_PCI E_NO %] XTAL24_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP * A2 | cLkouT_PCI E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD i
.. _ENETSD CLKREQ L > Y2 | pcl ECLKRQD* / GPI O18 @ PP1VO5_S0 PCH VCCACLKPLL 4,
o0 32 PClI E_CLK100M CAMVERA N B41 | o kouT_PCl E_NL é RevD 2L
o2 qom—PCI E_ CLKIOOM CAVERA P~ o, M1 | cikout_PCIE PL 3 revo ML o nc :id
a1 12 CAMERA CLKREQ L Y5 | pCl ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
69 64 20 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
ooz @m PO E CLKIOOMAP P o B4 lakour_PaE P2
ADL * ~
2 v o AP_CLKREQ L - PCl ECLKRGR*/ GPI 020 TESTLON S35 PCH_TESTLOW C35 R13 9% ECL.SIE Iy —
34 L O 10K i
« NC_PCI E_CLK100M EVW 838 | o kaur_pal € N3 Teon ol ake e TEST oW Avn 397 10K 3V A Trzow o
NC PCl E_CLK100M FWP C37 | qLkauT PO E P3 TESTLOW [ 3 !
R e ——— - ~ TESTLOA AL8 PCH TESTLOW AL8 [393 10K 1/\/\/\/2 U" l
. _FW CLKREQ L - NL | poy ECLKRQB* / GPI 21 5% 17 20W 70T
ooy PO E CLKIOOMTBT N o A3 lgkaur PoE M ckour_LPc ol ANS g 0 LPC CLK2ZAMSMC R~ rmyur e
B39
o0 PO E QKIDOM TBT P CLKQUT_PG E_P4 I:gp»so% pp 1| AP15 LPC CLK24M LPCPLUS R gy 1/ o
27 12 TBT KREQ L Y | pal ECLKRQA*/ GPl O22 (
67 64 30 PCl E_ CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 > TP_| TPXDP_CLK100MN rem—
57 64 30 COOT} PCl E CLK100M SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 > TP_| TPXDP_CLK100MP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
SYNC VASTER=J41 M.B SYNC DATE=02/ 06/ 2013
s -
PP3V3 SO I PCH Audi o/ JTAG SATA/ CLK
R DR o
100K SCH_NUM>
R1375 100K i1appn2 PCH SATALED L - d} Appl e I nc.
R1340 100K 1, a2 ENETSD _CLKREQ L L <}
RI341 100K 1 \AA72 % 720W W 20T CAVERA CLKREQ L 2a NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1 /\N\/Z ° AP_CLKREQ L 12 20 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
2 100K 1 2 5% 17 20W NF 20T FW O—KREO I_ PROPRI ETARY P ERTY _OF APPLE | NC.
Rlo 3 AN\ - 12 THE POSESSOR AGREES TO THE FOLLOW NG
R1344 100K 1’\/\/\/2 ZD i:;gx ;/M'F ;gi TBT CLKREO L 12 27 | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 13 OF 121
3 % Il NOT TO REPRODUCE OR COPY | T
R1345 100K 1 ’\/\/\/2 5T 2OW 0T SSD_CLKREQ L 12 30 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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37 18

CRI TI CAL
OM T_TABLE 01217 2 o
U0500
HASWELL- ULT
2GR
R1400 kept for debug purposes. SYSTEMSYMB o cEvENT
% [T PCH SUSACK L - AK2 | susackr (1PY) DSW/RVENL AW - PCH DSWRMEN
oo PMSYSRST L o Aoy peser bR A5 PM DSW PYRGD
. NO STUFF w10 > PM PCH SYS PUWROK o A2 |5y purax (1PD-Deeps) Wake IS o POLE VAKE L ormpuonee 'R1451
SLP_S0# Isol ati on R1400Q* oo PMPCH PYROK g AT | por purcx A/ P 02| S g PMOKRUNL e 100K
#95 PP3V3_SO 172500 17 15 r>—PM PCH_PWROK > %5 | APvROK sus_sTAT*/cPI a1 A g LPC PWRDWN L ey ar s e éf%iuw
_AL e 15 10 15 @ PLT_RESET L " PLTRST suscLiv aPl 62| AE6 g, PM CLK32K_SUSCLK R g, 3 o0 ’
1 C14U%0 - PM RSMRST L AV _| povRST* SLP_s5+/ GPl 063 APS . PM SLP_S5_L oo 12 37 5 =
0 = - - 9
2 é?(g%{ CERM 0 (OOT} PCH SUSWARN L V4 | SUSWARN*/ SUSPVRDNACK/ GPI GB0 SLP_sa* (M6 g PM SLP SA L eorysa 1620 30 o7 50
1
ORI TI CAL voomm PMPWRBIN L ATy ewstv (1PY SLp_sa+ LATA PM SLP_S3_L D 0 0
= . ADAPTER _EN AJ8 JAS . TP PMSLP A L
ragyees o - n D SVCADAPTER EN M0 | rcrrcsry 2} s g s
" PM SLP SO L 4 1420_1 a7 13 PM _BATL. L BATLOW / GPl 072 SLP_SUS* PM SLP. L 13 42 59
08 1 PCH PM SLP_SO_L - AF3 | sLp_so* SLP_LAN* 3AJ7 - TP_PCH SLP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC

SLP_SO0# can be driven high outside of SO

X CRI Tl CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 -CF 19
s o EDP_BKLT PWM 28 | EDP_BKRLCTL 9 ooPe CTRLCLK| B9 g, DP TBTSNKO _DDC CLK  momy 16 20
< 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 %5 | Epp vDDEN % DOPC_CTRLELK *
R (S e — o 2 D11
(PRECETRGAA ¢—e_DP_TBTSNK1 DDC DATA oy
2725 1 TBT_EN CIO PWR L U | p RQA*/ GPI O77 z
P4 " [
o1 SMC_RUNTI ME_SCI_L PI RQB*/ GPI O78 5 ooPE_AUXN] 5 DP_TBTSNKO_AUXCH C N 25 o7
AUD | P_PERI PHE| DET N4
o 12 U RAL PI RQC*/ GPI O79 fa DDPC_AUXN| B DP_TBTSNK1_AUXCH C N
s AUD_| 2C I NT_L N2 | i RD*/ GPI 080 N ED e e
L — DOPE_AUXPL B5 gy DP TBTSNKO AUXCH C P (s
" PCl PMVE L A4 | e (1 PY) 5 DOPC_AUXP| A6 g DP TBTSNKIL_AUXCH C P s
64 13 @O]D—‘_ WRENL = o Yieioss
2 1 qgmDP_AUXCH | SOL_L - L; Pl 062 oore HPDL B o, DP TBTSNKO HPD s
ENET_LOW PWR L3 | emi cBa
P e A8
s o1 50 10 oy _AUD_PVR_EN D P DOPC_HPDL " g DP TBTSMCALHED o =
o 12 q—AUD_| PHS SW TCH EN - P EDP_HPDL 6 o DP I NT_HPD am
PP3V3_S5 61115 16 17 10 20 29 34 42 57
PPSV3_SO
R1405 1K 2 PM PWRBTN L 1310 37
/V\/\/ 5% 1/20W M 201
R1410 10K LAAAZ PM BATLOW L 1397
5% 1/20W M- 201
R1452 10K LAAA 2 PClE WAKE_L 1220 21 6
5% 1/20W M 201
R1455 10K 2 PM CLKRUN L 12 97 46 66
_ z HO 100]( /V\/\/ 5% 1/20W M 201
R8T 100K T\ s v oy S et RO
R 2 100K 1m2 S% 1720w W 201 py g p S3 L 1317 19 37 5
R1463 100K LAAN2 5% 1720w M 201 pM gLpP SO L 1518 37
R1464 100K LA S% 1720w W 201 pNp gL P SUS L 13 42 50
5% 1/20W M 01
| R1430 100K : 2 oo EDP_BKLT_EN
RIZ3T 100K 1 \\A 2 % 120w T EDP_PANEL_P! 13 60
= N —oT VR :
R1440 100K LAAA 2 TBT_EN ClO PVWR L -
R1441 10K LAAN2 >% I720W M 201 gMC RUNTIME SCI L 139
R1442 100K LAANZ 5% TT20W ™M 20T "AUD | P_PERI PHERAL_DET 15 e
RI443 100K LAAAZ 5% TTZ0W WMF 20T AUD | 2C | NT_L
R1445 100K g o W o oDD PWR EN L
L 1 13 64
R1446 100K 1%2 5% TT20W ™M 20T b AUXCH | SOL_L o
R 7 100K 1 \p\/n72 20 TTZ0W W 20T ENET LOW PWR 1266
R1448 100K LAAN2 5% 1720W M 201 AyD PWR EN 1359 61 65
RI449 100K 1 \\n72 2 1720w M 20T AUD | PHS SW TCH_EN 15 e
5% 17 20W M- 20T

SYNC MASTER=J41 M.B

TTTLE

SYNC DATE=02/06/ 2013

PCH PM PCl / GEX

d} Appl e I nc.
®

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

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H,

RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H

55 51 42 38 27

1716 118 ¢ _PP1VO5_S0
1%3"s8 8o

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

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

PLACE_NEAR=U0500. AWL5: 2. 54mnm

'R1655
49,9
%‘éow
2201

'‘R1671
100K

5%

1/ 20w

VS
2201

o =

%@ 13 15 16 18

Requires connection to SMC via 1K series R

R1 :
PP3V3_SO .
CRI Tl CAL 1/ 200
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* U05
100K 190K 100K HASWELL- ULT =
u 2@}@/ 20w u 2@}@/ G2 g RANe 82| ¥4 g TBT GO PLUG EVENT  amue s Cactus Ridge:
201, 2201 201, SYM 10 OF 19 Redwood Ri dge:
e 1 15qery—XDP_PCH_GPI 076 = Pl evBusyrs ool o7e z SERIRQ?  quugp LPC SERIRQO s 9
15 16 1. g AWLS COVP
15 16 18 18 16 15®XDPM-B—‘_ RAMCF®O o AR I g PoHOPI_cow) PCH OPI
5 16 1 AF20,
e sy IBT_ GRSX BIDIR o AW |ay pHY_PYR CTRL/ GPI 012 ROVD—=>X NC
15 16 18 RSVDL"Z25¢ NC
Pl O12: w0 o TP_MEM VDD SEL_1V5_L "% | cPio15 (1 PDRSWRSTH)
: TBT_G2SX BIDIR, ~ requires 100k pul | -up to SUS ooa 10 sqgy XDP_LPCPLUS GPIO o Y icrios GsPlo_cs/aPi o83 R o, PCH GSPIO CS L -
RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlO_CLKIGPIoBa| L6 o PCH GSPIO LK~~~
41 SD RESET L - 55 | Pl opa M sa aPl ces| N6 PCH GSPI 0_M SO
Posn} - _ e R =
10 1615 12 o SMC WAKE SCl L ANS EPe L8 PCH GSPI 0_MOSI 5
571 @TPAD—.._ GPI 27 (I PD- DeepSx) CPBLORMPRL G 86— gm—PCH GSPIO MBI s
15 [T Pl _INT_L . AD7
o TPAD S DA ol ces GsPl1_cst/GPlce7| R o, TPAD SPI_CS L oo s 5
B B | F EN -
== am— PUS - GsPliokGriose[ L5 g TPAD SPI OLK s
64 59 1 EN A
59 58 30 15 (OO} - T\Qf p— -y - GPI 066 ﬁgb}*M sa apl sl NV - TPAD_SPI _M SO (T 25 36 68
RESET - NOSH
Cl SET_L - Pl 087 GSPl_nos1 1 GPl 00| K2 g TPAD SPI | oo 55 3 6
o0 15 om—HDD_PWR_EN - L4 crices
w10 15y XDP_SDCONN_STATE_CHANGE L AT5 | api o890 UARTO_RXD/ GPl oot It o, AP SOI X WAKE L am =
K3
s 15 oom—SD_PWR_EN - s UARTO_TXD/ GPl 092, @—HDM TBTMUX FLAG L Ty 5 o0
- TBT PWR EN 85 | ey a7 UARTO_RTS*/GPI003| 32 o, JTAG ISP TDO ~~  mssiess
< g " GL
25 18 10 15 - XOP_JTAG | SP_TCK - Yo UARTO_CTS*/ GPI 004 e AP _RESET L
25 10 10 15 @ XDP_JTAG | SP_TDI - P lePoe Ol2 uwTI RO g POHUARTI RXD i
25 10 15 @I TAG TBT TVS - P3P0 b3 UWRTL_TXDIGPIOI| @ o, PCH UART1 TXD
s 15 qom—PCH _HSI O PWR EN & 2| HSl 0Pl GPI 071 UARTI_RST*/GPi e[ I3 o PCH UARTI RIS L
% 15 qom—1PAD_SPI_| F_EN - ePrais UART1_CTS*/GPics[ 34 o, PCH UARTI CTS L 4
18 16 1 XDP B AHA
8 16 5@)%‘— GPl o4 | 200_spA/ GPI o4]_F2 P 12 DA -
64 46 1 Pl ROM E B AVE
cuq SPIROMUSE MB o “F as 1200 SCLGPICB| F3__qu PCH 1200 SCL
1 15 (0T} CAMERA PWR EN PCH AG | api a5
(73
o 15 m—FW PYWR_EN AR | epi a6 1 2C1_SDA/ GPI 08| e PCH 12C1 SDA 15
F1
10 10 15¢gry—XDP_M.B_RAMCFGL AMB | o1 0o 12C1_SCL/ GPI 07| e PCH 12C1 SCL 15
Rl?o%%l vy XOP MB RAMCGFR2 g A% Icpiqo soocakeriosa B2 o TBT POC RESET L imy Pul | -up on TBT page
125 o 20 15 om}—SSD_DEVSLP P2 | DEVSLPO*/ GPI (83 soovwicrioss| F4 g BT PWRRST L~~~ mrmise
201, 20 15 om—AP_SOI X WAKE SEL & | SDI O POVER EN GPI OTO (F%oﬁwgkgem_‘w@ a
% SSD RESET_L - -2 | DEVSLP1+/ GPI 088 soiop/crioe7| B4 o ENET MEDIA SENSE s
sonppEPgEpPP3V3 SO NO STUEE o 15 ry—FW PVE L - "B | DEVSLP2*/ GPI CBO sooDarioss| S g LCDIRQL rm o o
[ R1641 1K W S— PCH TCO TI MER DI SABLE v2 R BBy sDioms/aPiosol B2 g LCDPSREN ~ myyise
PP3V3_S5 6 1313 16,17 19 20 29 2 42 57
PP3V3_S3 12 10 19 25 26 40 41 58 62 04
PP3V3_SO0SW SD 24 37 39 05
PP3V3_S3 15 10 19 33 36 40 41 58 o2 o4
PP3V3_S3RS0_CAMERA o
PP3V3_S0
PP3V3_TBTLC 17 25 26 2 62 04
TBTLC for CR, SO for RR *
R1610 100K 1app 2 o zow oo XDPPCH_GPI 076 15 16
RL614 100K i1, \n2 . XDP_LPCPLUS GPI O o 040 o -
R1615 100K LAAAZ : ﬁm g jx XDP_PCH GPI O17 15 16 s 15
SD_ON_M.B o0 36 15
R1616 100K 1A~ 2 SD RESET L o o R1616 should al so be stuffed if 68 36 15
RIGT7 100K 1.V, 5% TT70W W 20T oy WAKE SO L o pl atf orm does not use SD card o0 36 15
R 100K 1 \\pv2 o 20w V20T 7PAD SPI | NT_L 15 3 20 18
RI619 100K 1,7\\"2 i ﬁga K igi TPAD USB | F_EN 15 3 o 15
R16 100K 1 2 5% SSD PWR EN
W\/ 5% 17 20W NF 20T 193058 99 64
R1622 100K LAAN2 HDD PWR _EN 15 6 i:
RI623 100K 1 \'AA"2 2% T20W ™M 20T %5 SDOONN_STATE CHANGE L 4o 1020 15
R1624 100K IAAAZ R SD_PWR EN 15 3 s
RI625 100K 1 ,7\/A72 2% 1720w W 20T 7RT pWR EN 15 2
RIG26 100K 1 \\n/2 27 T20W W 20T pp JTAG | SP_TCK 15 1610 25 *
R1I627 100K 1 2 5% 1720W M 20T ypp JTAG | SP_TDI 15 1618 25 *
R1628 100K 1%2 5% TT20W M 20T 5 TAG TRT TMS 15102 B
R1629 100K 1 2 5% 1T720W M- 201 pcH HS| O PWR_EN 15 5 :
RI630 100K 1\ 5% T20W W 20T Tpa5 spl | F_EN )
R1632 100K No/\%fﬁ% T720W W 20T e
R163 SPI ROM USE_M.B 15 0 6
RI633 100K 1%2 5% T720W M 20T " CANERA_PWR _EN_PCH e
R1634 100K LAAN2 5% 1720W K 201 Fw PWR_EN 15 6
5% 1I7Z20W 20T
| R1637 100K 1 2 SSD_DEVSLP 15 50 6
RI1I638 100K 1W\/VVV2 : ﬁm ; jﬁi AP_SOI X_WAKE SEL 15 20
R1640 100K 1app 2 o zow——o— WL PVE_ L 15
R1652 10K 1app 2 LPC _SERI RQ 15 57 a0 0a
5% 1720W W 20T
R1670 100K 1apn 2 JTAG | SP_TDO 15102
5% 1720W W 20T
R1691 100K LAAA 2o mow——zo—BL-EVRRST_L 15 0
R1693 100K LAAA2 ENET_MEDI A_SENSE 15
R1694 100K LAAN2 5% 1720W g 201 | cD 1RO L 15 6
R1 O 100K 1 2 5% 1I7Z20W 20T
2 5 W\/ 5% 17 20W NF 20T LCD PSR EN et

74
0 27 18 17 15

93 92 %2 8 _PP3V3_S0
136 30 3

R Bt
PCH GSPIO_CS L R1660 100K LAAA2
PCH GSPI0_CLK RI661 100K 1 o o% I720W M- 20T
PCH GSPI 0_M SO RI662 100K 1\\Av2 %
PCH GSPI 0_MOSI RI663 100K 1 2 % 1720w zt 20T
5% 17 20W 20T
TPAD SPI_CS L R1664 47K LA 2
TPAD SP| CLK ..‘__335 47K 1 2 5% 17 20W NF 20T |
TPAD _SPI _M SO RI666 47K LAAAZ D
TPAD_SPI _MOSI R 747K LAAAZ Z ﬁm ;/"FF ;gi
AP_S0I X E L R1 100K 1 2
HDM TBTMUX_FLAG L 100K LAAN 2 i 1; im g igi
PCH UART1_RXD R1672 100K LAAA2
PCH UART1_TXD R1I673 100K 1 2 S T720W WF 20T
PCH UART1 RTS L R1I674 100K LAANZ 5% I720W WF 20T
PCH UART1 CTS L R1675 100K 1 2 5% L/ 20W W 20T
/\/v\/ 5% 17 20W NF 20T
PCH | 2C0_SDA R1676 100K 1 2
PCH | 2C0 SCL Rje ?7 100K 1/\/\/\/\/\/\/2 5% 17 20W NF 20T
5% 17 20W NF 20T
PCH | 2C1_SDA R1678 100K 1 2
PCH 12C1_SCL 100K 1 \'AN2 5% 1720W WF 20T
5% 17 20W NF 20T

SYNC MASTER=J41 M.B

SYNC DATE=04/02/ 2013
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1

Extra BPM Test poi nts o iz 30 27 17 35,35 g 5, PPLVO5_SO Merged (CPU PCH) M cro2- XDP w42 30 20 1 g0 35 p1g o PP1VO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
s XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RIBIO S1 inp2 o o
e XDP BPM L<3> TP‘PGTP1803 ora J1800 v support chi pset debug. = ) : XDP
XDP_BPM L<4> 1%-20 ) ORG KORR- O e XOP CPUTCK  RIB13 51 2, ., 1
&7 s MD—o——= === 1y TP1804 5_3_0830 62/~ 61 — = - TZ8mm 5% 17 20W WF zoll
TP- P6
67 6 XDP_BPM L<5> > : - | 1
@—51%%6Tp1805 %}E‘é’ U TDI and TMS are terminated in CPU, =
o o - XDP_BPM L<6> ‘c» TP1806 2402 z: DAt
o o - XDP_BPM L<7> 15, Tp1 807 o7 o0 oy XDP_CPU PREQ L OBSEN_AQ —— 10 02 o= OBSEN_C0 CPU CFG<17> ame
TP-P6 o o6 XDP_CPU_PRDY_L OBSEN A1 -—C 5 o OBSEN _C1 CPU_CFG<16> .
[aass L =00 e L am
o o
o7 « oy CPU_CFG<0> OBSDATA_AQ —>— 900" oa OBSDATA_CD CPU_CFG<8> ams
o o my—CPU_CFG<1> OBSDATA_A1 — 5 o0 g — OBSDATA _C1 CPU_CFG<9> ams o
o o
o7 o oy CPU_CFG<2> OBSDATA_A2 —>— 9005 s OBSDATA_C2 CPU_CFG<10> ame e
o7 o1 o oy CPU_CFG<3> OBSDATA_A3 —>— 80 017 ot OBSDATA_C3 CPU_CFG<11> am: -
20| 19
0 o
or s my—XDP_BPM L<0> OBSEN B0 —— 220012 omp OBSEN DO CPU_CFG<19> am:
o7 « (oy—XDP_BPM L<1> OBSEN B1 —>— 0 012 ot OBSEN D1 CPU_CFG<18> oo
26| 00 25
o « o CPU_CFG<4> OBSDATA_BO —— 280 0127 ot OBSDATA_DO CPU_CFG<12> ame e
o « [ CPU_CFG<5> OBSDATA_B1 =90 012 _omi OBSDATA D1 CPU_CFG<13> ame e
32| 31
0 o
«OP o o o> CPU_CFG<6> COBSDATA_B2 —— 10018 ot OBSDATA D2 CPU_CFG<14> ams
CPU VOCST PVWRGD R1800 1K 1 R o « [ CPU_CFG<7> OBSDATA_B3 =290 0135 _omp OBSDATA_D3 CPU_CFG<15> ame e
e = = BT 2. 5Amm 50 I720W —MF 20T 38 5 o137
XDP e XDP_CPU_VCOCST_PWRGD PWRGD HOOKO T D4 ECH L TPCL K/ HOOKA NC
o PM PWRBTN_ L R1802 0 1 2 _ - XDP_CPU_PWRBTN_L HOOK1 00 0% gu | TPCI K#/ HOOKS NC
=UR000. J3: 2. 34mm v 1rEow 0zot VCC_OBS_AB L% ] VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 0005 o RESET#/ HOOK6 o2 XDP_CPURST_L R1805 1K i,an2 _PLT REﬁEl’ L am s s
w0 qm PM PCH SYS PWROK R1804 0 anpp2 o o o« XDP_SYS_PWROK HOOK3 0001 o DBR#/ HOOK7 XDP_DBRESET L 17 o UACE. NEAR=UD500- AGT: 2. 54mm
° 50 5 o420 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
00 50 10 25 10 10y SVBUS_PCH DATA SDA —t—20 015 o= DO XDP_PCH_TDO am iz o o o0
60 56 40 25 19 14 [T SMBUS _PCH CLK SCL - 54 5 o423 - TRSTn XDP_TRST L
o o1 10 12 o XDP_PCH_TCK TCK1 DT D SR D! XDP_PCH_TDI [ 2 10 o 0
o1 64 10 6 g XDP_CPU_TCK . TCKO - 900 - NG XDP_PCH _TMS T 32 15 o4 o0
XDP 69 5 o159 XDP_PRESENT# CRITI CAL
16 12 qom—PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP DP XDP OoP
Pact RERR=0YB00 28 8mm C1810é 11 |'R1831 C18109 1 64/ 63 1 ClS(gl 1 ClS(gG 840
Oy g 4k 0. Gfgg,“ ) — g;é’/,u — °§/AU DM\BL%OTV!%SZ -
enfiiic] $ier ebatd | 51850847 | [:fgen ® G Sl
a n XDP T 6 16 64 67
L 1 s _ STET . CPU_TDO ame e
XDP_CPU_PRESENT_L B CRI TI CAL
DhmBL%\§K4(7) =~
oy Y
SOT- 563 }E
o[ BT o XDP P TRST_L 612 16 64 67
| mm o = VAKE BASE=
l — XDP PCH_TRST_L
RITICAL (= XDP"CPUPCH TRST L o ¢ 22 10 w0 o0
PCH XDP S| gnal S DNNSL%\?K‘}; O"’
SOT- 563
These signals do not connect to XDP connector in this architecture, only accessible 5_'_ 3
via Top-Side Probe. Nets are listed here to show XDP associ ati ons and to nake cl ear CP i [a) o XDP TDI
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation = 28 e 5 CPY oD © o ¢
T 0 61 59 58 56 52 51 a6 45 32 17 _PPSV_S0 CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s s, PPIVE S5 v
. ig UNLSE EXTA, i L 17 TP1870 XDP_USB_EXTA OC L BV EL%S;\F/?Ki% T
35 16 14@ = : @14 16 35 1 -
XDP_USB_EXTB_OC L — s XDP_USB_EXTB_OC L Cl8451 - Rl§<45 =
o5 61 16 14 (OO} e (T 24 16 61 65 0. 1UE - VoG 20:20 o3BT Jo XDP CPU TNS oo
XDP USB EXTC OC L = Lg?;/)__ ul1845 1/ 20w PLACE_NEAR=JTIB00. 57: 28nm © = iesg
- op TP1873 YR oM 2 TALYCIDTGF 22
» —XDP_USB EXTD C L o» TP1874 o v [y ALL_SYS PWRGD 21 N S XDP_JTAG CPU_ISOL_L w o PRIVOS_SUS
5 101 XDP_SDCONN_STATE CHANGE L — XDP_SDOONN_STATE_CHANGER- 15 16 5 B =
e e e RE BASESTRUE — NCx—L{NC NS e NC Rl NO STUFF
15 15y XDP_M.B_RANCEGL ‘o TP1876 . 1612 P TA _ ] 2 L
2 a =
D XDEMB - TR TP1877 XDP_PCH_TDO R1890 51 - o 1
o0 o4 10 12
16 15, XDP_M.B_RAMCFG3 =L ACE NEAREUD500. AES T Z8mm— V V55T 20w W 20T
D> » TP1878
TP- P6 XDP
L 1
25 18 16 15 rmy— XDP_JTAG | SP_TCK S XDP_JTAG | SP_TCK oo 55 16 10 25 = o9 o0 10 12 %@E%%ﬁ%m—?’vwl 59 T Z0W M 20T
1 N XDP
» oy XDP_SSD PAIE3_SEL L R1SS1 1K LAANZ 5% 17 20W NMF 20T 60 o4 16 12 _XDP_PCH TNS R1892 51 » 1
1 @ XDP_SSD PCI E2 SEL L R1882 1K 1 ap2 o =~ e NOTE Mist not short XDP pins together! o e A STUFE
1 @ XDP_SSD PCI E1_SEL L R1883 1K 1anp2 0 o oo o0 61 16 12 XDP_PCH TCK RL896 51 - O
1 o XDP_SSD PCIEO_SEL_L R1884 1K LAAN 2ot row—r—o——SSD PCLE_SEL_L am v o - 7 51No STUFF
o 50 30 15y XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O Ty 55 10 10 o8 oo vz o XDB_CPURERL TRREte0%. 2cbz-28mm - VM55 {
15 o XDP_PCH _GPI 017 ‘o» TP1886
= a—XDP_PCH G O76 ‘an TP1887
2 10 10 30 (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 15 20 10 2 SYNC VASTER=JA4L M.B SYNC_DATE=02/ 06/ 2013

Unused & M_.B_RAMCFGx GPI Gs have TPs.
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug.

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

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

LPCPLUS _GPIO is aliased,

do not attenpt use during PCH debug.
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System RTC Power Source & 32kHz / 25MHz C ock GCener at or
Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PG.' Reset But t on |Vbrmr y \/IT Enab| e Leve| - Sh| f ter
50 49 45 40 38 37 38 35 39 17 PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300- ohm & 10uF RC) sz ey 188 E 8 _PP3V3 SO
This looks a little ugly to support h . BREVLBHBH S
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) oo oo PPAVZ_S3 PP3V3 SO 52 00,6572
pin 5 nust receive S5 power (Stuff R2042) %% % PP3V3 S5 L e A I e
% Coin-Cell & G3Hot: 3. 42V G3Hot 197 1
tn- . 1 o
Qin-Cell & No GaHot: 3.3V 55 Co.gug%—— 4 330K~ TPS51916 | (1eak) = +/- 1uA,
. : T 1/ 20w Vih(mn) = 1.8V
GreenCLK 25M4z Power . PP3V3 SBRS3RS0_SYSCLKGEN No bypass necessary o O STURE e XSR-gém 2 T4AURIC07GF L5 33uWwhen driven-|ow
Mist be powered if any VDDIOis powered. 'R1997 - > CPU_VEWTT_PWR_EN_LSVDDQ 2p o s NEM/TT_PWR EN ,, .
VARE_BASESTRUE
CAM XTAL Power s _PP1V2_ CAM XTALPCI EVDD ~ 0 3 %Q NCx—L|NC NG5 o N L= NMEMVTT PWR EN 1753
TBT XTAL Power o1 62 77 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are yégﬁ‘év . -
i 2
B Ic?:—:-g{ gal\/:D)'s %di&ﬁ_ SI LK_PART=SYS RESET )
8 ) RTC_QUT.
1 1 1 —
GgpL gzl Loz iooo | +ve. 3a shoul d be first :
0% —— % —— : Y
Y5Re gig,w 2 Y5Re giéw 2 2 xgé" SLG3NBL48CV f"a' ! gbl e Vg;évdpo"‘er =
201 201 0201 CRIT1QIF’\é,‘AL O reduce raw.
CKPLUS Wl VE=Par Ter noGnd 11 Jvice 25MA 32, 768K 12 PCH CLK32K_RTCX1 - o1 59 50 50 52 51 46 4 3z 35 PPOV_SO
= A =Pwr Ter J_ 6 |vice_25M B . . 'R1920
— 14
C1995 R1905 : MeEasMe  aMASKNG oo e PCH ME Di sable Strap 100K
211 e SYSCLK_CLK25M X2 1,\/2/\/2 « SYSOLK CLK25M X2 R 4 3|x 25M 915 SYSCLK_CLK25M TBT 25 05 20W
Ly %" | NO STUFF -la PPVRTC_G3H oo Q1920 2201
weo- & cepu H%g(')%AL 02'3581 R1906 vaurl L g § For SB RTC Power DWNSLOGVK-7 » S| DESCRI PTCR OVERRI DE LS5V
1 — M THRM i
NCQE' 25. 000MHZ- 12PF- 20PPM E“é%ow ~2L, paD 1C1910 o 1 s _PP1V5_SOSW AUDI O HDA 2
0%29;3%6 © S 3. 2%2. SV ¥ NEEE — %égl; | o[®T l» | SPI_DESCRI PTOR OVERRI DE
=
1|2 « SYSCLK_CLK25M X1 —F 5g§1 Lo
1 LSJ@ NOTE: 30 PPM or better required for RTC accuracy %1920 (e
= wo.@ CERM DWN5L 6VK-7—]
1 =+ sor-563 | Kh
v NC RTC CLK32K RTCX2 . NC RTC CLK32K RTCX2 . w'—
PCH 24M+Hz Cryst al BRI  ROeS T = s .

CRI TI CAL 5%
+/-0. 1PF 150w
8L o Lo Y1915 o5 |'R1916
0201 NC>< ‘:@NC 24. 000MHZ- 20PPM 6PF M
X 3. 20X2. 50Mv SML 20w
Qe |
1]2 PCH CLK24M XTALI N 12
1 o
| +-Q.aPF
- 0§0¥1
PCH 24MHz Cut put s
R1927 — LPC CLK24M SMC 17 37 69
o LPC CLK24M SMC R 1722 2 LPC CLK24M SMC o v o
o PLACE_NEAR=U0500. ANI5: 5. Inmm AR
1/528W
M R1926
o 12 LPC CLK24M LPCPLUS R 1 2 __LPC CLK24M LPCPLUS 16 64 00
(an PLACE_NEAR=U0500. API5: 5. Inm VSQ/A)V oD
1/ W
i
s PCH PWROK Gener ati on T
%0 40 40 10 38 3 3¢ 33 0 4 {—  PMPCH PR m@ g
P — BYPASS=U1950: 5M B
sunupBREHLERSVS SO 1 C1950
X 0. IUF
R191':'60K 2 %ng.cgm NO STUFF WF: Do we need this?
) %61 R19632| [*R1960
201 = 59/0 2%
2 74LVC2CDBGT 1/ 20W 1rzow CKPLUS_WAI VEZUNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
59 37 17 16 ALL_SYS PWRGD 1 1 1 8 74LVC2Q08GT
[mg A
R1951 (19507__PM S0_PGooD s —So163S RL962
o 11 0 @ QRUVR_READY 1 2 CPUVR PGOOD R 2| o8 NO STUFF U195Q02__ SYS PWRK_R 1 2 PM PCH _SYS PWROK o 12 10
. CPU_VR READY 156w 4 R1961" 6l o8 e
— 100K N
0201 12 % 4 201
£ oM CKPLUS_WAI VE=UNCONNECTED_PI NS
2

38 37 27

o SMC_DELAYED PWRGD

o7 TR SPI _DESCRI PTOR OVERRI DE_L

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

VCCST (1.05V S0) PWRGD

1

rap.

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

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

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

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

SYNC MASTER=J41 M.B
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8 7 6 5 4 3 2 1

quwnay
N
ey
3852
snpso
N

G eenCLK 25MHz Power DDC Pul | - Ups

Pl at f or m Reset Connecti ons 2.2k pul |l -ups are required by PCH

Unbuf f er ed Nlé)Z(S)I].Lé'):F to indicate active display interface.
R2081 et o2 58 1120 32 20 2 _PP3V3_ S3 NN _ PP3V3 S5RS3RSO_SYSCLKGEN 1 DP++ spec violation, should renove!
o000 rp—PLT _RESET L LAMNVE LPCPLUS RESET L oo w o o0 v | PP3V3_SSRS3RS0 SYSCLKGEN ., ,, % # %4 5  § §  {-PESV3 SO
“ﬁw R2071 NG STUFF RS NO STUFF NO STUFF
129, 2 PCA9557D RESET L - R2020'| |'R2021 R2022'| ['R2023
N o R204
vZbw e p PPAVE SO A R2041/ 2 shoul d be stuffed for i-%% %Z;"I’(V f/zzﬁg@ %Zazosv
o BREBUBEHEES ’1\/% G eekCLK A or B depending on S2 rail AR 0 1,56
_— L . 0201 R2042 shoul d be stuffed for GreenCLK C 211 _DP_TBTSNKO_DDC CLK |
13, EPSVS SO Scrub for Layout Optim zation 210 1» _DP_TBTSNKO_DDC_DATA
B3 R2042 DDC
CRI TI CAL Buf f er ed PP3V3_S5 NN " B TRToNKI DOs DATA
5 4VHC1308 R2072 “BEBUEERYY, YN 1018 L i _
1 MzZ4HC. g 3% TBTSNKL_DDC i s pul led-up just to indicate that
U207 12— PLT RST BUF L 1 2 SMC LRESET L oD o, DP port is used. No DDC on this port, AUX-only.
2 5% .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
. 3 R2070 oY1 R2088 DDC_CLK pul | -ups are unstuff ed.
r¢cr071 190K 1,\/2/\/2 BKLT PLT RST L gy s
¢ - % Thunder bol t Pul | - up/ downs
—Fo B cerv 2201 R2089  o%b: P
.. 0, 0201 CAM PCl E RESET L Cactus R dge GX2SX signal pulled-up to SUS rail
J_ o
25 w62 905 o7 a0 10 11 o _PP3V3_SUS
= 1/5%0w
0201
R2013*
2 10 1 oy PCH TBT _PCIE RESET L — PCH_TBT PO E_RESEEr. 15 10 2 10K
- SR - 1/ ZEie
201,
NMAKE_BASE
2 10 15qgry— TBT_GOPSX_BI DI R — TRE  TBT GRSX BIDIR s 0
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
opavs S 2 10 15 @@ TBT_Cl O PLUG EVENT — tme  TBT CIO PLUG EVENT ame e
BUENBRL L
— Required for unused second TBT port
BvPal¥ L B - TBT B Cl O SEL
G030 - oy DP_TETPB HPD R2O15!
T 2 TBT_B CONFI & _RC 1Y
XSR gERM 2 BT B coNFl vz
o NCSTUFF TBT_B_LSRX 2012
L CRI Tl CAL
- C1C308
202000 (. PMUSLP_SA_ L 218 8688 R2016'| |*R2017 R2018'| |'R2019 |'R2014
U2030}4__CAVERA PWR EN g o0 Qs g idK 0 210K oK
. CAMERA PWR EN PCH 1708 1/2 20W 1/2 20W 20W
m " 201, ],261 201, ],261 2201
5 3
KC
Power State Debug LEDs = . =
DBGLED TBT Al i ases
PP3V3 S5 R2094 (For devel opnent only) R2030
NMAKE_BASE
0 . i . A w10 o gy DP_TBTSNKO_DDC OLK 1 — DP_TBTSNKO_DDC CLK T 52 10 o
PLACE_S| DE=BOTTOM  , 596 125 WM 15w 28 18 1B DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA CBD 5 19 2
Yo" o=01 DP_TBTSNK1_HPD _NNf:eTJBFAS " TBTSNK1_HPD
DBGLED DBGLED DBGLED DBGLED ©U o 5h TBISNKI_M._C P<3. 0> — DP TETSNKL M._C P<3.. 0> spmiemor
: " i ) E = . — TRUE £t 5 25 67
RZOZ%% R202%2|< RZOZ%E R202%§ > =DP TBTSNKL M__C N<3..0> — tre DP TBTSNKI M._C N<3..0> mrmcw e
25 25 25 2 o 2 10 1oq@ry_DP_TBISNKL_AUXCH C P — TrE _ DP TBTSNKI AUXCH C P G i 10 %
Mgy Mgy Mgy Mg o 25 10 1 DP_TBTSNK1_AUX N — DP_TBTSNK1_A! N 12 10 29
201, 201, 201, 201, 10 13 rmy—DP_TBTSNKI_DDC CLK — TRUE DP_TBTSNK1 DDC CLK Py
DBGLED S4 DBGLED S3 DBGLED SOI 3 DBGLED SO 10 1-cg_DP_TBTSNK1_DDC_DATA — TrE __DP TBTSNKI_DDC DATA 1 10
. DBGLED . DBGLED . DBGLED . DBGLED Si ngl e-port TBT i npl ementati on does not require DDC Crossbar
MAKE_BASE MAKE_BASE
D209 D2092 D209 D2095 JTAG | SP_TDO JTAG | SP_TDO
X GREEN- 56MCD- 2MA- 2. 65V \ /3 GREEN- 56MCD- 2VA- 2 N GREEN- 56MCD- 2MA- 2. 65V /38 GREEN- 56MCD- 2MA- 2. 65V 25 18 15 (OOT} TRE — am s e 2
N LTQHOG SM- N LTQHIG S ~ N LTQOG SM- N LTQHOG SM- 25 18 16 15 XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK [ 35 15 1
K BHORERRRTESTRYT N K BHORERRRTESE L K BHORERRRTESE TN K BHORERRRTESE LI 2 10 10 15 gy XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oD 35 20 3
DBGLED S4_D DBGLED S3_D DBGLED_SO0I 3_D DBGLED SO_D 25 10 15 (I TAG TBT_TMB — me JTAG TBT TIMS o
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
|26 |R3 ?0 |26 |23
DMNSLOGVK:- 7 | |- DMNSLOGVK: 7 |- DMNSLOGVK:- 7 | DIVN5 L. 6VK-7_]I<}_
H H H H RAM Confi gurati on Straps
zc;"“"s1 sG"“"s,, 20“:51 SG":;"S,, Pul | -downs for chip-down RAM systens
w0 15 gy XDP_M.B_RAMCFGD
S4 PWR EN - _ - - 16 15 XDP_M_B_RAMCFGL
o9 56 28 XDP_M_B_RAMCFG2
PM SLP_S4_L 161
59 37 36 29 18 13 m PM SLP S3 L 16 15 Xu:, ’\/I_B RA'\D:&
a7 1712 - . . .
e g PM SLP S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L

R2051'/ R2052'| R2053!
10K 10K 10K

[6)
9 9 9
1/ zﬁé‘} 1/ zﬁé‘} 1/ zﬁé‘}

201, 201, 201,
= SYNC MASTER=J41 M.B SYNC DATE=02/ 15/ 2013
H T ITE . .
LPDDR3 Ali as Support Proj ect Chi pset Support
s |
w6 mm—TP_CPU_MEM RESET L = R SRYNEM RESET L Appl e Inc <SCH _NUM>| D
18 15 (TR TP_MEM VDD SEL_1V5_L — TP MEM VDD SEL_1V5 L 54 p :
- o 8 <E4LABEL>
70 21 20 10 18 _PPOV6_S3_NMEM VREFDQ A = PP(iVG §3 MEM VREF%= ,2 A 15102002170 NOTI CE OF PROPRI ETARY PROPERTY:
7021 20 10 10 _PPOV6_S3_NEM VREFCA A — PPOV6 S3 NEM VREFCA A 510202 10 THE | NECRIATL QN CONTAL NED HEREI N | S THE
O Sve Sh MEM e ns T POSLSSIR AGREES ' TO THE FOLLOW NG
70222100 PPOV6_S3 MEM VREFDQ B — PPOVE S3 NEM VREFDO B o102 2 70 e o o e e e 20 OF 121
o) NOT TO RODUCE OR COP!
7025 221010 _PPOV6_S3 NEM VREFCA B — PPOV6 S3 MEM VREFCA B 110202 70 T T e e 1T I WoLE R PART
- IV ALL RI GHTS RESERVED
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Page Not es

CPU- Based Mar gi ni ng

VRef Di viders

PP1V2_S3

17 20 21 22 23 42 53 62 7

Power aliases required by this page: CPU_VEM VREFDQ A_LSCL
. =pP3V3 S3 VREF%;GN Yy page: FETs for CPU isol ation during DAC nargining DDRVREF_DAC EN RC's to avoid drain glitches CRI TI CAL Al ways used, regardless
. —PPDDR S3 MEMVREF CRI TI CAL R2225 May not be necessary due to C22x0 DDRVREF_DAC of margi ni ng option. 1R2221
Si gnal al i ases required by this page: ~ %NSLOGVK 7 AN VEEE QA _EN RC 5 %'\‘5'-06\/'(‘ §7/3§K
. - 5% 1 W
- =1 2C_VREFDACS_SCL O | sor-5es DoRIEE SRS v/ 2w DDRVREFQDZAE? 1 g R2223 2552 EAR=
- =12C VREFDACS_SDA ¥ Re20% 201 0.1UF v T7§TD 1430, PEBC\E/GN s3 QZr\/2|£2|3| VREEDO A
- =1 2C_PCA9557D_SCL » >—CPU_DI MVIA_VREEDQ ol T8 Te 2 <10% = A 1020 270
- = 2C_P(:A9557D_SDA - 1/ 20W CERM XBR 2 - 1/1;/8W PLACE_NEAR=R2221. 2: 1nm N-NECK-W DTH=0. mm
— = 201, 0201 Q@225 pin 6: » R2222*
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. 4 = féﬁ%"‘fg‘*mzo’ 6: 2mm 120w
CRI TI CAL L 0. 022UF 2’641:2
N %60 CPU MEM VREFDQ B | SOL T 0%, )
) DORVREF_DAC CRI TI CAL 2 e R2220
o T RG> e -¢ MEM VREFDO A RC__ 1249, ‘R4l
, CPU DI MVB_VREFDQ ol T8 Te 1 2 VREFMRGN DQ B EN RC ~ %NS . 1% i
LO6VK- 7 1/20 1/ 20W
R MR DDRVREF_DAC 5% DDRVREE DAC O] | sor-s63 20 4
. R2202* YW C2245 1 3 R2243 2t 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: ook 201 0 1UF o T3 To L 100 PPOVE S3 MEM VREF B
DDR3 (1.5V) 7.70nV per step 50 5 19% - N a2, T3 m w0
DDR3L (1.35V) 6.99nV per step CRI TI CAL Ve CERVESER 2 @265 pin 6 5w PLACENEARER2241. 2: 1mm NZNECKZW DTH=0: 2 mm
LPDDR3 (1.2V) ?2.?2?mV per step N 220 012 Ry L o 62 54 26 R2g422K
o] DMNELOGVK- 7 = NEAREQR260. 6: 2. 54mm | o) \E NEAR=GR260. 6: 2mm )
z = L5 02‘218F 201,
+ > CPU_DI MM VREFCA ol TH1o CPU MEM VREFCA A | SOL T 8% )
_ : = DDRVREE DAC CRI TI CAL $36. 5 R2240
NOTE: CPU has single output for = 0201
VREFCA. Split into two R2265 DDRVREF_DAC M VREFDQ B 124.9, 'R2261
signals for independent DAC 1 2 VREFMRGN CA A EN RC %NSLOGVK— s 1%,
margi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC o DDRVREF_DAC oL s W= oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 265 1 % R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU_EN i's | ow o DVMNBLOBVK- 7 100K 0. 1}8"; 0 T7§TD 1 2 PPOV6_S3_MEM VREFCA A 1620 21 10
to renove short due to CPU. = J_ 1/ 20 il 2 s, P W PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
of T To 28, 001 o R2262!
1 1 ¥ = PLACE_NEAR=QR220. 3: 2nm 8. 2K
- Base r gi ni ng 1 S e
L0’ 022UF 201,
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL T, &%
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 355, CERm R2260
221 Reaa> PORVREF._DAC M VREECA_A 124°9, ‘R2281
2911 PP3V3_S3 Re2g18 .1 2 VREFMRGN CA B_EN RC o %BLOBVK_ Y %,
s 2 PP3V3_S3 VREEMRGN DAC DDRVREF_DAC % DDRVREF_DAC ° A [
Xae iy R2207: e 285 1 3 R212083 e 298 ACE_NEAR=Q2260. 3: 3mm
NoE VelTAGES3) SV e he e pac DDRVREE DAC ook 0.1UF 0 TYSTD 1 2 PPOVE_S3 NEM VREFCA B 152 2 7o
402 — 5% 19% M WEIES: g m
C%QZ%('; 1 1 8:21%91 1/ 28W P 2 s, P 45, PLACE_NEAR-R2281.2: 1nm MNREREWBHES: Z
T T L, CRITI CAL & R2282"
CERM 2 2 CERM X5R L .
402-1F T 0261 ¢ DDRVREF_DAC L (Al 4aRs) = FESog0 e e 11 26W
VoD - DDRVREF_DAC 59350 280,
w0 25 19 35 33 [Ty SMBUS_PCH CLK 8lscL U22g0vour 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFMRGN A _RDI V R22x6 pin 2: T, &%
w0 25 19 38 g SMBUS PCH DATA dsoa N voursf2 VREEMRGN DQ B R2246 4.02K 1 2 VREFNRGN B_RDI V PLACE_NEAR=QR225. 1: 2. 54mm |° 5367 =M R2280
D ~
89 56! o T% 1/ 20W PLACE_NEAR=QR265. 1: 2. 54nm M VREE B 1 .9 5
9a0 8 vourgd VREFMRGN _CA_AB R2266 4.02K 1 2 10 EEVRGN CA A _RDI V PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ Ox99(RD) | 1dy & vouros__ VREFMRGN MEWREG |_R2286 4.02K 1,1 5 2 VREEMRGN CA B RDI V PLACE_NEAR=QR265. 4: 2. 54mm e =
GND.
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L PP3V3_S3 15 18 19 33 36 40 41 58 62 04
. b CRI TI CAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL 205 1 DDRVREF_DAC
C2202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF Ve 100K cERWIBR 2 o> U2204 T
gy w2201 1 25% 0201 VRX4253 R2214
eV B 2 PCAGBE57 281, 1 a VREEMRGN_MEMW/REG BUE 15 AR DDRREG FB g
FN ooy pole VREFMRGN CPU_EN ] |, 6 158w PHACENEARSRT41S. 2: 1mm
3| p0 p1l7 VREFMRGN DQ A _EN § Pt
Addr =0x30( WR) / 0x31( RD) a1 p2|e VREFMRGN DQ B_EN
5|2 pal 10 VREFMRGN CA_A_EN
paf 11 VREEMRGN _CA_B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI Tl 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 10 16 100gy SVBUS PCH DATA 2lspa P7l45 N R2213*
THRM RESET* |15 100k o s U2204
PAD D 1/ 20W VA X4253
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. " DDRVREF_DAC
=<4 Al v A -
NOTE: Margining will be disabled across all = ¥ %217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
CKPLUS_WAI VE=unconnect ed_pi ns V3
10— PCA9557D RESET L DDRVREF DAC > _p i
R2212*
ok :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC MAGTER=JAL M.B SYNC DATE=02/ 127 201
DAC Channel : A B C C D WItE
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF IVARGIUQI;HMI\IG |
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divi der
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1. 35V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vi der d} Appl e Inc. <SCH_NUM~} D
Nonmi nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: 0x5D) 1. 343V (DAC. 0x68) ® ZE4L ABEL >
Margi ned target: | 0.300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0. 000V - 1.354V (0x00 - 0Ox69) 0.000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - OxD1) PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uUA (- = sourced) |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 22 OF 121
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV /| step @ output 3.53nV / step @ out put ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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LPDDR3 CHANNEL A (0- 31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 NMVEM A _CAA<0O> R2 |cao (1.&F2) poo| P9 =MEM A 0> 3 62 57 23 22 21 20
70 63 24 NMEM A _CAA<1> P2 lcar 8 pqu| N =MEM A 1> 63
70 63 24 NVEM A _CAA<2> N2 |caz pee| MO =MEM A 2> 63
70 65 20 VEM A_CAA<3> N3 lcas < e ML =MVEM A 3> o
70 63 24 NMVEM A _CAA<4> M8 |cag =1 pou| M8 =MEM A 4> 63
70 63 24 [y VEM_A_CAA<5> - F3 |cas S os| M =MVEM A 5> o
70 63 24 7 M A <6> E3 |cae @ pge| MO =MVEM A, > o
1o 0n 20 MVEM A_CAA<7> E2 |car P¢ bo7| ML =MVEM A 7> -
mepm MEMA CAA<B> o D2 log & poe| P11 =MEM A DO<8> -
o nmm—NVEMA CAASO> 5 @ loag = DO F10 qpup =MEM A DO<O> e
F9 =
0207 MEM A_CKE<0> K3 Joeo OM T_TABLE D20t =MEM A LK 10> o ro 62 55 42 28 2 21 20 30 41
MEM A CKE<1> K4 | cker - DQL1 =MEM A 11> o
0 MD—YE A RS CRI TI CAL patz| Ell =MEM A 12> -
o207 MEM A _CLK_P<0> 33 o T oqu3| EL0 =MNEM A 13> w
1o 24 7 VEM A_CLK_N<O> 32 |k ¢ = =MNEM A 14> -
m - D9 =
S MEM A CS L<0> L3 Josor S L A s =
L4 * — 63
70 24 21 7 EM‘—C(Sl a7 10 “VEM A 17> -
L8 |ono po1a| T10 —> —MEM A DOX18> oo
S Iom pQuo| T11 o= =VEM A DO<19> G =
P8 lowve peol R8 =MVEM A 20> o3
= D8 |pve pe1| R =MVEM A 21> -
18 pe2| R1O =NVEM A 22> o
70 63 20 21 7 rmy—VEM A_ODT<0> - oot poes| RAL =MVEM A 23> o
peal CL1 o> =MEM A DQ<24> D o
NVEM A ZQ<0> B3 |za0 paes| C10 = =VEM A DO<25> D =
VEM A_ZQ<1> B4 |z e 9 =MEM A 26> o
3 =
10 21 101 PPOV6_S3_MEM VREFCA A VREFCA T _NEM ﬁ ?i ©
= o
20 21 10 1s PPOV6_S3_MEM VREF| VREFDQ D@g——t—"’i-—m—M —VEM A DO<29> N
Al B9 =MEM A 30>
NCx—2L | DQBO 6
NC% b1l B8 =MVEM A 1> o 70 62 53 42 23 22 21 20 19 17
NCx213 DQso_g L11 =MEM A N<O> .
NCX—57 pgs1_d Gt oo =MEM A DO N<1> e
NCX573 pgsz_g P11 o= =MEM A DB N<2> o
NCX—7 | nu pQs3_cj DLt =MVEM A N<3> 53
%XW | L10 =MEM A DOS_P<0> " 70 62 53 42 23 22 21 20 10 17
NCx—L post_ 1] GLO ~—>—— M A DOS P<1> D -
w2 pqsz_T] P10 o= =VEM A DQS P<2> ~—m
NCX 015 ] 1| D10 e—s_=VEM A DQS_P<3> ~o
NCx 013 DQS3_T| — 63
NCx——
[
NCx—z5
NCX—— ]NC
NCx——
7062 50422 2 2 20 10 7 _PPLV2_S3 .
JiC23OO 1C2301 |1 C2302 |1 C2303 |1 C2304 ([:C2305 |[:C2306 JiC2307
0. 1UF L0 1UF L IUF L TUF L TUF L 10F L ToUF T0UF
19% - 1% T 1% T gy T gy - 1% —— 20% 20%
—IZ:LV 21V 21V 21V 21V 21V 225V —|;25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
702504220 22 2 20 10 7 _PPLV2_S3 . =
JiC2320 1C2321 [+ C2322 |1 C2323 |1 C2324
TUF L T0F L T0F L TOUF TOUF
180/0 -T— 180/0 - 180/0 -1 20% 20%
10V 10V 10V 25V 25V
—F X5R 2 xsR 2 X5R 2 X5R. CERM —F X5R. CERM
402 402 402 0603 0603
70 62 53 a2 23 22 21 20 10 17 _PP1V2_S3 . =
JiE:ZF310 1 C2311 |1 C2312 PLACENENT_NOTE:
2 1% T 1% T, 3% 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o2 57 22 22 21 20 PP1V8B_S3 . =
JiC2330 1C2331 (1 C2332 |1 C2333
1L0JF f— 1L0JF f— 1QUF 1QUF
—F 187 S 180 S 280 —F 380
X5R X5R X5R- CERM X5R- CERM
402 402 0603 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

U2300

LPDDR3- 16GB

VDD1
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

FBGA
(2 OF 2)
1

EDFA232A1NMA- GD-

VSS|

VSSCA|

VSsQ

S

NN E R E R E

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

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

T

LPDDR3 DRAM Channel

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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LPDDR3 CHANNEL A (32-63)

3

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

06
=

-
c

0

27!

ST
&

10uF caps are shared between DRAM

U2400
LPDDR3- 16GB
FBGA
70 63 24 MEM A_CAB<0> R |ca0 (1,6F 2) ool P9 =MVEM A 32> .
70 63 24 MEM A CAB<1> P2 lcar 8 pqu| N =9 —VEM A DO<33> & -
70 63 24 MEM A_CAB<2> N2 |can . Doe| NLO e—s_=NVEM A DO<34> 0,
70 63 24 MEM A CAB<3> N3 |cas < pea| M1 o= =VEM A DQ<35> G o
70 63 24 MEM A CAB<4> M8 |cag = pou| M8 =MVEM A 36> o3
70 63 24 MEM A CAB<5> F3 |cas S pos| M@ = =VEM A DO<37> G
70 63 24 7 M A B<6> E3 |cae ™ MLO =9 =VEM A_DO<38> D ¢
o MEM A_CAB<7> E2 |car P g ML =MEM A_DO<39>
70 6 2 [y VEM A_CAB<8> . D2 |cas é pce| FLL =MVEM A 40> .
70 63 20 (T MEM A_CAB<9> - 2 |cao F10 =9 =VEM A DO<41> D ¢
’ ool PO =MVEM A_DO<42> :
70 24 7 MEM A CKE<2> K3 |ckeco OM T TABLE DQLU—“—LEFB = o3
70 24 7 MEM A CKE<3> K4 | oker - DQL1 o= =NVEM A _DO<43> D
[ I J— CRI TI CAL pQu2| ELL MEM A 32> 765 10
o2 7 MEM A CLK P<1> 38 o T pQ13| EL0 =MVEM A 45> o
02 > MEM A CLK Ne1> g 32 | ¢ =S =MVEM A 46> o
70 2420 7 MEM A CS L<0> L3 {0 ﬁz ?: fﬁm ﬁ igz -
T8 gup—= DO< s =
70 24 20 7 (T MEM A CS L<1> e L4CC$1* o —VEM A 210> o
L8 Ipvo pQLe| T10 =MVEM A 50> CED o
S low pQio| 111 =MEM A 51> o
P8 pve pqeol R8 =MEM A 2> o
= D8 |pve pe1| R =MVEM A 53> o
R10 =
o mor - MEMA ODT<0> g 38 ooy oz e e =MEMADOSSE> o
= o
DQR4 ci1 -—d =MEM A DQ<56> D
NVEM A ZQ<2> B3 |za0 paes| C10 = =VEM A DO<57> D =
MEM A_ZQ<3> B4 |70 poee| =MVEM A 58> o
c8 =
10 20 10 15 PPOV6_S3_NVEM VREFCA A VREFCA g; it _NEM ﬁ 59z o
= o
10 20 10 10 PPOV6_S3_MEM VREF \VREFDQ o ——.—NL-—MD—M VM A o ;
AL B9 > _\VEMA 62> o
NCx DQBO, — DO< N ]
NCx 2 D[ B g =MEM A DOS63> e
NCx213 DQso_g L11 =MEM A N<4> .
NCx—57 pes1_g Gt oo =NVEM A DOS N<5>
NCX¥—— P11 NEM A N<6>
B13 ps2 Pl gy MEM A DS N<6>  mmy7esvo
NCXT NU pQs3_g D11 =NVEM A N<7> o
%)( T13 pqso_T] L10 @=p=MEM A DCE P<4> o
NCx—2 | pgs1_T| GLO =MEM A P<5> o
NCx—2 pqsz_T] P10 o= VEM A DS P<6> o
NG u12 pgs3_T| P10 . =MEM A _DQOS _P<7> D =
u13
NCx*——
(o7}
NC K9 NC
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 .
JiC24OO 1C2401 |1 C2402 |1 C2403 |1 C2404 |+ C2405 Ji
0. 1UF L0 aUuF - TUF L TUF L TUF L TUF
149 - 19y - g% T gy T gy - 1%
—IZ 1 V_ 2 1 V_ 2 10V 2 10V 2 10V 2 10V —F
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 . =
JiC2420 1C2421 |1 C2422 |1 C2423
TUF L TUF L TUF TOUF
‘I' v T, 8% T, 8% ‘I' 3%
2 2 2 2
X5R X5R X5R X5R- CERM
402 402 402 0603
s
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 . -
Jicz410 102411 |1 C2412 PLACEMENT_NOTE:
TUF - TUF — TOUF
S 187 S 1% S 380 ¢ ¢
35 35 R CERM Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 . =
JiC2430 1C2431 |1 C2432
1UF — IUF —— T0UF
—I; 187 S 1% S 3%y
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

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

S

NN E R E R E

8288

E[3(R
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B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

g

| PDDR3 DRAM Channel

d} Appl e I nc.
®

A (32-63)|

TR RO
| <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

2




LPDDR3 CHANNEL B (0- 31)

U2500
LPDDR3- 16GB
FBGA
70 63 24 NMVEM B_CAA<0> R2 |cao (1.&F2) poo| P9 VEM B 0> 63
70 63 24 NMVEM B_CAA<1> P2 lcar 8 pq| NO -— =MEM B DQ<1> D
70 63 24 NVEM B_CAA<2> N2 |caz - poe| N0 -— MEM B _DQ<2> D
70 63 24 NMVEM B_CAA<3> N3 |cas g pa| N1 — =MEM B DQ<3> D -
0 68 2 MVEM B_CAA<4> MB |caa = Qa8 MEM B_DO<4> -
70 63 24 7 <6> CAG DQ5 > 63
1o 0n 20 VEM B_CAA<7> E2 |car P¢ bo7| ML s __=NVEM B _DO<7> g
e oEy_ MEM B_CAA<B> 0 D2 |cag fa op| 1l g g =MEM B DO<8> s
70 63 20 ry—VEM B CAA<9> - 2 |cao w poo| _F10 o= =VEM B_DO<9> D
0207 MEM B_CKE<0> K3 |oeo OM T TABLE DO que =MEMB DO<10> ny e
MEM B_CKE<1> Ka | oxer - pqu1) F8 MEM B 11> -
R > e J— CRI Tl CAL par2| E11 =MEM B 12> -
o MEM B_CLK_P<0> 33 | T bo13| EL0 VEM B 13> o
womm—MEM B CLK N<O> g 92 i c pqQua| E9 MEM B 14> o
70 24 23 7 MEM B_CS L<0> L3 {0 %2 ?: ﬁm S 1gz -
L4 * 63
wauzn o MEMB CS L<l> g  Lidcst o017 TS M B 172 -
L8 oo pais| 110 =MEM B_DQ<18> -
S Iom pQuo| T11 =MEM B, 19> -
P8 pve peol R8 M B, 20> 02
= D8 |pve pe1| R =MVEM B 21> -
I8 pee2| R0 MEM B 22> -
70 63 24 23 7 EM‘—OJT b3 RLL —NVEM B 23> -
pgea| €11 @=p—VEM B DO<24> oD o
VEM B _ZQ<0> B3 |za0 paes| C10 — MEM B_DQ<25> D =
VEM B _ZQ<1> B4 |, pee| & VEM B 26> 02
=3
1023 10 10 PPOV6_S3_MEM VREFCA B VREFCA g; it _NEM S ?i .
[ BLl s =NEI DQ<28 D «
70 23 10 13 PPOV6_S3_MEM VREF VREFDQ bepo| BL0 MEM B_DO<29> -
Al B9 =MEM B 30>
NCx¥—— DQBO 63
NC% Dee1| B8 M B 1> o
NCx213 DQso_g L11 MEM B N<O> .
NCX—57 pgs1_d Gt =MEM B N<1> o
NCX573 pgsz_g P11 =MEM B N<2> -
NCX—7 | nu pQs3_cj DLt MEM B N<3> 53
%)( T13 pqso_T] L10 @=p=MEM B DCE P<0> o
NCx—2 | pas1_t| &0 o= =VEM B _DOS P<l> .
w2 paos2_ 1] P10 e =VEM B DS P<2> o
WSOIVEN posa_T] D10 MEM B P<3>
NCHUB 7T—“—L® 63
NCx——
NCx— -
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiCZSOO 1 C2501 (1 C2502 |1 C2503 |1 C2504 |+ (C2505 JiC2506
0. 1UF —4— 0. 1UF —— 1UF —— 1UF — 1UF —— 1UF 10UF
lg“/n -1 lg“/n - lg“/n -T— lg“/n — lg“/n -T— lg“/n 20%
—IZ 16V 2 16V 2 10V 2 10V 2 10V 2 10V —F 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM
0201 0201 402 402 02 402 0603
106t 5142 2 22 2 20 10 3 _PPLV2_S3 \ =
JiCQSZO 1C2521 [+ C2522 |1 C2523
TUF L T0F T L I0F TOUF
10% -1 10% -1 10% 20%
—IZ lSV 2 lSV 2 lSV —IZ 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
1
70 62 53 42 23 22 21 20 19 7 _PPLV2_S3 . -
Jicl:zF51o 1 C2511 |1 C2512 PLACENENT_NOTE:
S 1V T, 8% T, 8¢ 10uF caps are shared between DRAM
35 X35 865 EM Distribute evenly.
62 57 25 22 21 20 PP1V8_S3 . =
JiC2530 1 C2531 |1 C2532
IUF L I0F T L IoUF
S 167 S 180 S 280
235 235 865 EM

62 57 23 22 21 20

PP1V8_S3

70 62 53 42 23 22 21 20 19 17

PP1V2_S3

SEEEEEE R

70 62 53 42 23 22 21 20 19 17

PP1V2_S3

70 62 53 42 23 22 21 20 19 17

PP1V2_S3

U2500

LPDDR3- 16GB

VDD1
OM T_TABLE
CRI TI CAL
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VDDQ

FBGA
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U2600
LPDDR3- 16GB
FBGA
70 63 24 MEM B_CAB<0> R2 |cao (1.6F 2) D
70 63 24 MEM B_CAB<1> P2 |ca1 8 oo
70 63 24 MEM B_CAB<2> N2 |cnn o
70 63 24 MEM B_CAB<3> N3 |caz § 8
70 63 24 MEM B_CAB<4> M8 |cag = o4
70 63 24 MEM B_CAB<5> F3 |cas (<\(‘ 6
70 63 24 7 MB B<6> E3 |cas ™ DB
70 63 24 MEM B_CAB<7> E2 |ca7 e oo
70 63 20 rEy—VEM B_CAB<8> 02 |cag W o8
70 03 20 my— VEM B_CAB<9> @ |cao n] oo

LPDDR3 CHANNEL B (32-63)

70 24 7 MEM B_CKE<2> K3 |okeo OM T_TABLE %S
K4
7020 1 ry—MEM B_CKE<3> e mrea o2
70 24 7 MEM B_CLK P<1> I3 | T baL3
70 20 7 [T MVEM B_CLK N<1> . I2 |k ¢ Dot
70 24 22 7 MVEM B_CS_L<0> L3 5o DQLS
70 24 22 7 MEM B_CS L<1> [I= P DQL6
M——=———wp— DQL7
L8 |ovo oaLs
S low DQL9
P8 |ove RO
= B8 [pve Pl
70 63 24 22 7 M B T<0> J8 DQR2|
a m—ME ODT<0 > oor st
DQR4
MEM B_ZQx<2> B3 |7 oS
MEM B ZQ<3> B4 |;0q o6
70 22 10 18 PPOV6_S3_MEM VREFCA B VREFCA g;

0 22 10 18 PPOV6_S3_MEM VREF

P9

N11
MB

ML1

R11

C10
o]

=MEM B

=MEM B
=MEM B

=MEM B

=MEM B

=MEM B
=MEM B

32>

35>
36>

39>

55>

57>
58>

Gl e =MEM B DO<56> oo e
| @ =MEM B DO<57> ny

63

"o > -MEM B DO<33> o=,
N0 S SMEM B DO<34> o,
I @ =MEM B DO<85>  ny

63

63

M o= —VEM B DO<37> D =
MLO =MEM B_DQ<38> D

63

F11 o= —VEM B _DO<40> D
[FI0 g MEM B DO33> o e

63

Fo =MEM B 42>
F8 > =MEM B_DQ<43> D
E11 =MEM B 44>
E10 =MEM B 45>
E9 =MEM B 46>
Do =MEM B 47>

T8 . =MEM B DQ<48> D
T9 =VEM B_DQ<49> CED

T10 e=p——VEM B_DO<50> D
T11 @=p =VEM B DO<51> D
R8 =VEM B 2> 63
R9 =MEM B 53> 63
R10 pmpp =VEM B_DO<54> D

63

63

63

S5 e— =MEM B DO<50> o,
BL1 s -MEM B DO<60> o

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

peol B1O o= =MEM B DQ<61> D o
Al B9 =MEM B 62>
NCx——] DQGU—“—LE 63
NC)FAZ D@lm—“_zwﬂﬂ_%@ 63
Al2
NCx213 DQso_g L11 =MEM B, N<4> .
NCx—g7 pes1_g Gt o= =VEM B DOS N<5>
NCX 513 pgs2_d Pt =MEM B, N<6> -
NCx—— | ny poss_qg D1l MEM B N<6> 76370
%)E T13 pQso_T| L10 e—p——VEM B_DOS P<4> aD =
NCx—L post_ 1] GLO =MEM B P<5> o
NCx—2 | DQs2_T{ P10 gy =MEM B DQS P<6> o o
NGy UL2 pgs3_T| P10 e—pVEM B DCOS P<6> D7
Ve
NCX———
Nese
*g NC
NCX—¢3
NCx———
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
1C2600 [+ C2601 |1 C2602 |+C2603 |[:C2604 |[:C2605 |2
0. 1UF L0 1UF L 1TUF L TUF L TUF L TUF
149 - 19y - g% T gy T gy - 1%
2lV 21V_ 2lV 2lV 2lV 2lV 2
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 _ =
1C2620 |1 C2621 (1 C2622 |1C2623
TUF L TuF " L TUF TOUF
180/0 -T— 180/0 - 180/0 20%
2 10V 2 10V 2 10V 2 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
L
70 62 53 42 23 22 21 20 19 7 _PPLV2_S3 . -
1C2610 [1C2611 PLACENENT_NOTE:
1UF 1UF
180/0 -1 180/0
2 10V 2 10V . .
3B 3B Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 . =
1C2630 (1 C2631 |1 C2632
1L0JF f— 1L0JF 1QUF
S 167 S 180 S 280
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

U2600

LPDDR3- 16GB

VDD1
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

FBGA
(2 OF 2)
1

EDFA232A1NMA- GD-

VSS|

VSSCA|

VSsQ

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

o2 53 2¢ PPOVE_SO_DDRVTT

- CERM- 1
3

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

CRI TI CAL

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

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

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

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

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

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

PCl E GEN2

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

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

5ok A_R2D C P<0> @4 | pA_ 01 00_TX_PIDP_SRC 0_P| [PB_Cl c2_Tx P/ DP_SRC 0_p| _R24 NC TBT_B_R2D_CP<0>
2828 1250 A R2D C N<O> E24 | pA 1 00_TX_N/ DP_SRC 0_N PB_Cl C2_TX_N/ DP_SRC_0_N_N24 NC TBT B R2D CN<0> o
o ”E——M TBTSNKO_AUXCH C P 0 1U|; I'MV_IEV_MT—;SRLZ Y DErLETSNKO_ALXCH P 2 o 2'641:2 A D2R P<0> gi PA_Cl O0_RX_P % % PB_Cl O2_RX_P| $§ NC TBT B _D2RP<0> am
o7 13¢q@ry—DP_TBTSNKO_AUXCH C N C2829 11 DP_TBTSNKO_AUXCH N ;o A DR N<0> PACIQO_RX N 2 2 PB_Ca 2_RX| NC TBL B D2RN=(z <TT o 225 TBT_A DP_PWRDN
0. 1UF 'l X5R ceRm = A_CONFI GL_BUF KL | pA_CONFI G/ 1 ©_0_LSEO PB_CONFI GL/ €l O 2_Lsed_Pt TBT_B_CONFI G1_BUF am e s _1IBT_B _DP PWRDN
. A CONFI &_RC ' | PA CONFIG2/CIO0_LSCE_| | PB CONFIG2/ClO 2 LSCE M TBT_B CONFI&_RC am e 282725 1BT_A HV_EN
SNK1 AC Coupl i ng s TBT_B_HV_EN
A R2D C P<l> L24 | pp cio1_Tx PIDP_SRC 2P| [PB cics_Tx PiDP.srRc2 Pl Y24 NC TBT B R2D CP<1> oo o
o7 e 5@———|DP TBISNCL M. C Pl C2803?U'; I—mv—n;v—lmj-r—;5RLz v, Do TBISNKI M. P<0= . A R2D C N<1> J24 | pA_CI OL_TX_N DP_SRC 2_N PB_CIO8_TX NDP_SRC 2 N_Y24 NC TBT B R2D CN<i1> oD o R2888! 1R2887
oo mm_DP_TBTSNK1 M_C N<0> C2831 |- DP_TBTSNKL M._N<O> ..o A D2R P<1> L22 | pp g Rrx P ol e PB G os_RX P Y22 NC TBT B D2RP<1> am o 10K 10K
0. 1UF Il 38R ceRm A D2R N<1> 322 | pp co1 RX N E E P8 0ls RXN_22 _NC TBT B D2RN<1> am = 1’2@? é’é“w
o105 ry—DP_TBTSNKI M._C P<1> C2832 :||: DP TBTSNK1 M._P<1> ,. A LSTX N2 | pA_LSTX O O_1_LSEO PB_LSTX/ Gl O_3_LSEQ_L6 NC TBT_B LSTX oo o : :
0. 1UF 'l x5R ceRm A_LSRX J6 | pA_LSRX/ 1 O_1_LSCE PB_LSRX/ Cl O 3_LSce| & TBT_B_LSRX am e 4
o105 ry—DP_TBTSNKI M. C N<1> C2833 | DP TBTSNK1 M._N<1> . - 1
0. 1UF 'l x5) ceRm 7 TBTPA M__C P<1> A6 | pa DPSRC 1_P U) PB_DPSRC 1_p|_A20 DP_TBTPB M._C P<1> Flosis} =
DP_TBTSNKI M__C P<2> C2834 |- DP_TBTSNKI M. P<2> " TBTPA M._C Nel> P17 | pA DPSRC LN Pe_oPsrc 1 N P21 DP TBTPB M._C N<1> ooy
o é)g%UF 18R B " TBTPA M_C P<3> A8 |p ppspc 3 p % PB_DPSRC 3P| 22  DP TBTPB M _C P<3> oy L R S DA 00 201
- DP_TBTSNK1 N<2> DP_TBTSNK1 N<2> o o " TBTPA N<3>  B19 B2 DP _TBTPB N<3>
. SNKL_M._C 335 L SNKL_M_ . M _C N3 PA_DPSRC_3_N Q PB_DPSRC_3_ M._C N<3 o Thunder bol t Host 1 of 2
. TBTPA AUXCH C P F3 | pp aux p PE AU P DL NC DP TBTPB AUXCH CP emmyuin N |
67 18 5 DP_TBTSNK1 P<3> 1U'; 20% -7 IOJ; TBTSNK1, P<3> ;o 71 TBTPA AUXCH C N F1 | pa AUX N pB_AUX_N_E2 NC DP TBTPB AUXCH CN G d} Appl e | nc. <SO‘|_NU'V|> D
o 05 ry—DP_TBTSNKI M. C N<3> C2837 DP TBTSNK1 M._N<3> ,. TBTPA_HPD HL | pA_DPSRC_HPD pPB_DPSRC_HPDL_K3 DP_TBTPB_HPD ams ° <E4LABEL>
0. TUF TT56R crn 2 27 & | @PI 0_0/ PA_HV_EN BYPO @GPl 01/ PB_HV_EN BYPo[ M TBT B HV_EN o = NOTI CE OF PROPRI ETARY PROPERTY:
DP TBTSNKL AUXCH C P C2838 DP TBTSNKL AUXCH P M8 | GPI 0_10/ PA_CI O_SEL/ BYP1 GPIO_11/ PB_Cl O_SEL/ BYP1| L2 TBT B O O SEL oD FHEPRN AN PROPERIY GF-APRLE | N, © THE
o7 e HE——:LUF' I‘%Z—CIE%—WT—“ o 28 M | GPI 0 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN BYP2| 4 TBT_B _DP PWRDN o > TTi?;?iﬁ,ﬁii%ﬁ;ﬂ“"w“&, DENCE 28 OF 121
Il NOT TO REPRODUCE OR COPY I T
o1 DP TBTSNKL AUXCH C N (2839 q DR [ETSNKL AUXCH N 2 o For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL |ow (10k). All other port signals can be NC 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE GR PART
0. 1UF 'l x5) cerm — IV ALL Rl GHTS RESERVED
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PP1VO5_TBTCI O 27 62 64
PPIVOS TBTLC CRITI CAL 2722 mN (Si ngl e- Port)
ez " J10 OM T_TABLE K11 2700 nmW (Dual - Port)
??? MW (Single Port) T VCC1PO_ON U2—800 VCC1PO e EDP: 1100 mA
250 mW (Dual Port) VCCLPO_ON VCC1PO .
EDP: 1600 mA C29001 1C2910 [1C2911 |1 C29]ﬁ2 1 C29]ﬁ3 Ji4 vm1P07WMULé%EQEEGE4C veeipo | L10 C%9049 1 C%904.;]:_ 1 C%904F2: 1 C%904§ 1 C%904é 1 C%904§ 1 1 C2L§?:05
zlé'é — = %OXOUF - %OXOUF - %Ozou - %OzOU 16 | vocIPo_ N (symD oF 2) veepo | _L14 SO — 1.0YE— 1.04F— 1.04F— 1.00F— 1.0 — 5%5”
63V e\ e\ e\ e\ J8 ML1 6.3V 6.3V 6.3V 5 6.3V 6.3V 6.3V 5 &
CERM X5R 2 2 3R 2 %R 2 %R 2 %R VCC1PO_ON VCCLPO X5R X5R X5R X5R X5R X5R BV X5R
0402>1 0301- 1 0301- 1 0301- 1 0301- 1 K7 | voc1po oN veeLpo |_MI5 02011 020171 020171 020171 02011 020171 02~ 1
T15 | vociPo_oN vecipo | NLO
Y14 | veeipo_oN veerpo | N4 L
V7 | veeiPo_oN veerpo | P11
CZPOO?:_ 1 1 C29];E4 1 C29U]ﬁ5 1 CZ%]FEG 1 C29U]ﬁ7 V8 | vocipo_on VCC1PO Plz
J . L L RL
GZLéSfTZ I, 2o T 2o o b T, b GLO | vecapo_pe esrtd o
CEO o>2<- 1 5?01 1 5?01- 1 5?01 1 5?01- 1 GL2 | voc1po_pe voeipo | 711
Gl4 | vecipo_PE vecipo |_ULO
GL6 | vecipo_PE > voerpo [ VT
= G18 | vecipo_PE PP3V3_TBTLC 1s 17 25 27 62 64
- vecipo | W0 "
HL9 | vocipo_PE ??? MW (Singl e-Port)
K19 | vocipo_pe vocaps | M 250 mW (Dual - Port)
M9 | vocipo_PE voacars |_P7 EDP: 50 mA
P19
719 xgi;gfii vocsps |17 C%9079 1 C%907.;]:_ 1 C%907F2: 1 C%907§ 1 C%907é 1 1 CﬁgFGO
- SO — 1.00E - 1.0l —— 1.0UF — 1.0 — ——
] v e wmsootut) olyir el Tealir Tolr elT T
VCC1PO_PE VCeC3P3_Cl O 0201-1 0201-1 0201-1 0201-1 0201-1 402- 1
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | vecipo_PE vecaps e | HLL
e vocsps_pp | _HL3 =
VCCLPO_DPAUX vocars op |_FL5
M | vecipo_braux voesps op | HLT
ADL | yss VCC3P3_DPAUX | H7
KI3 | yss
K9 | vss
L12 | yss — PP3V3_ S4 TBTAPWR:; 2 2 o
L16 | yss vocsps_poc | K7 EDP: 10 mA
L8 | yss
M3 | yss vsspe | @22 C29901
M7 | vss vsspe |24 1. 00 ——
M |vss vsspe | 6.8% 2
NIZ | yss vespE |06 0201°1
NL6 fyss vsspE | B L
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
RIZ | yss vespE |_F13
R16 | yss vespE |_F15
R8 | vss vsspe |_F17
T13 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_FS
U16 | yss vsspe |_F7
W | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | \ssPE vsspe | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 Y19
Cio ] VSSPE VSSPE o SYNC MAGTER=JAL M.B SYNC DATE=02/ 06/ 2013
VSSPE vsspe |21 T
ci8 Y.
o] Ve VeSPE L2 Thunderbolt Host (2 of 2
VSSPE VSSPE BT g |
< NUM>| D
= = d} Appl e Inc. SCH_NU
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 29 OF 121
EDP nunbers are from 12/22/2011 enmil from HaimLustig (Intel) to Paul Baker (Apple) Il NOT TO REPRODUCE OR COPY I T
Power consunption figures from CR DG v0.57, |BL doc #472455. ':i/ /’;‘E’[ ;?Gf\leﬁésS;szDEU SHIT IN VHOLE OR PART
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Page Not es

S| 8409DB:
Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt RegUI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) 080 Vgs(thy: -1.4V CRI Tl CAL LTI CAL
- =PP15V_TBT_REG (15V Boost Qutput) STBa0008 Rds(on): 46mChm @ 4. 5V Vgs CR gcg
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) el s 0 40 42 . ~PPBUS G3H B ld(max): 3.7A @70C 6. 8UH 4. 0A o999 ppisv TBT I
- =PP3V3_TBT_FET (3.3V FET Cutput) 8- 13V I nput ® . PPVI N S4SW TBTBST EET ) 1YY Y L2 TBTBST BOOST A N K Vout = 15. 1V
- =PP3V3_S0_TBTPWRCTL Changes requi red « (o100 NEREREW BFEES: 35" PI V80620 S BYEEp 75 oFLS330L '
- =PP1V05_TBT_P1VOSTBTFET  (1.05V FET Input) for 2S. T2t Vol age 1ot specl (e here. 3090 :| 3091 : SR R3089 Max Current = 1.0A
- = 1. V FET z dd 1 n anot her page. i
' PP1V05‘_TBT_FI:—|' ' (‘ 05 : Qut put) R3080' |: 3080 = add’ property 10%237“ 10;,1%__ TBTBST SNS1_ 1 2 Freq = 300KHz
Signal aliases required by this page: 47%§ 1 0 1UF X5R- GERM 2 X5R- GERM 2 .
- =TBT_CLKREQ L 1200 S T 380 - R3091* |
- =TBT_RESET_L 201, pris 200K N ool
% .
BOM opti ons provided by this page: TBTBST PWREN DI V_L 1/2§,,‘4V = N —— ) PLACE_NEAR=C3095. 1: 2 mm
( NONE) 201,
R3081" <R1> tgrest En wio 25 CRITI CAL
150K EN WLO U3090 SNS1
17200 LT3957 sns2|_3
e TBTBST_| NTVCC 28 || nrvee &N
2 M NERECR-W BTHES: 2 Tm
TBTBST PWREN L NECR '3 .
TBTBST_VC 30 v 2
%005 087 W NERESR-W BFFES: 2 T 10 1
DVN32I2LFB4 C3081 C3092 1 C3 1 1
DFNL006HA- 3 2. 2UF 2. 2UF - 47PF R301%3K TBTBST RT 33 |rT 22
STMLVER 2 BT BT T, R 1 oh% X5R- CERM 2
SR Ry SR RN 0503 S =M M, TBTBST_SS 32 |ss
31 TBTBST_FBX
. TRTRST e 24 [one S0 shorted to " MR ETEE 7 T
L ) GN\D i nsi de package, NO STUFF 1 1 C3084 1 C309A 1 C3099
'R3092 | |: c3082 13093 R3094 1 C3094 no XWnecessary. L 03089 3998 o0 | = 100F | L gooior
. L 22UF —L_ 3300PF - 2K - 0. 330F san an 1 5 T 30% — 3 - 0%
1% p—1% p— —— 16% PRSSIEN 100PF 5
1/ 20w 9% 13V 1/ 20W %/ T &% Labw 2 SBR. CERM 2 X5R- CERM 2 X7R- CERM
, Y01 2 XoR CERM ? Kgh, ceRm 20, 2 Gl xR BENEIEIEEEEE 2 2%y, a5h, 0603 0603 0402
02
<R2> . GND_TBTBST_SGND ¢ <Rb> C31 8% 1 CB?O%IE 1
WLQ(falling) = 1.22 * (RL + R2) / R2 NSRS BTFES: 35 O%Lg'%:: e
WLOQ(rising) = wLQfalling) + (2uA * Rl) X5R- CERM 2 X5R- CERM 2
UVLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on i
o2 7855 % % 0 8 5 PP3V3_SO oo
s ERELS PPava TBTLC e e Ch %ﬁgew- . 1R3088
> | sorse3 YA
'R3040 -] CRITICAL |'R3007 = 5% ow
10K 5] 100K 15 g2 mx wgs: 10v 561
3040 3" Us000 w TBTBST_SHDN DI V
DVN32D2 L F - 2201 SLAAPOL16V 201
thrgaoe S 9 TDEN PP1VO5_TBTLC 5 27 e o =
T C3000 : 'R3087 o, cBOSS
e TBLENLC PR O[5 o SURR 1L 330K o~ LOBVK- 7
® ~ o —— > | sor-se
Lo 1 Poow o
)GR-gleglill 2201
PCIE RESET L 2 ot
101 PCH TBT_PCl E_RESET_L DLYTETﬁoon's +/_S 509% ERCE
ﬁEat form (PCle) Reset = SMC DELAYED PWRGD (m 17 57 3
6 |EN £
_ TBT CLKREQ I1SO._L 2 27 =
2 @ TBT_CLKREQ L sl (¢ 7 [T TBT O KREO ISA L ..
Pul | -up provi ded by SB page. an BB -
0 @ n 1
r- R
BT EN LC 1 SO TBT " POC' Power -up Reset
R3011 = 62 26 26 25 _PP3V: TBTAPVR
56 5K TBT_EN LC RC3V3
o n 1 a
B 3.3V TBT "LC'" Switch i p——
SO0, Voo Pull-up: R2810 PP3V3 SO
sugEnERy PP3V3 SO 74 PP3V3_TBTLC — 15 17 25 26 27 62 64 2 lsense U303 0zesem 6 TBT_PVWR ON POC RST L o >
i A2 AL Max Current = 2A (850C) TPs3808 1R3030
B2 |)MN  vout([BL 010 TBTPOCRST CT 3 ler PN (IEdla  TBTPOCRST MR L 93025
CRI TI CAL U3 oo THRM DMNSLOBVK- 7
G010 ¢ 2lav Part TPS22924C 1C3031  C3030: >
e ) 0.0047UF 0. 1UF —— ™
$29% — T Coad Swich 0,,C U = S3808G25 .
ozofﬁzlr g ype oad Switc % or ity 2 VE = 2.33V +/- 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns 025 1
@ 2.5V 25. 8 mGhm Max 330PF ——
C3011: = L 187
1.00F R GEeY
o233
X5R 4
0201-1 =
R3016 =+
NN TBT_EN_LC RCIVO5 . , .
Y , .
3w 1. 05V TBT "LC' Switch ik v o BPIVOS SO 1.05VvV TBT "CI O Switch
0201 LJS015 64 62 27 26 25 17 15 ij320229
514230 27 17go .35 1.9 5, _PPLVO5_SO TPSZ2920 PP1V05_TBTLC 20 21 62 o ) TPS22920 PP1V05_TBTCI O 20 62 o0
etsbied & o (oS3 m_[TMex Current = 4A (850) R390209 /; AL o Max Current = 4A (850)
B2 Bl 5%
VI N Vi l l3 1/ 20W ]VI N VCUT[ l l3
= ]CRI T CZJL-'[ = 015 201, = CRI Tl CAL = 020 SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
Par t TPS22920 TrTeE
C3015:| | _o2lav Part TPS22920 TBT_EN CI O PWR o : TBT Power Support
- GND
1. Ozhg";ﬂ—— G\D Type Load Switch 3020 Type Load Switch =
6. 3V =] =]
Dzoﬁﬁzlr 5 R(on)  [6.1 nChm Typ (B025 ok 3%R8L E R(on)  [6.1 nChm Typ d} Appl e 1 . <SCH_NUM-| D
@1.05V [10.4 nOhm Max DWN5LO6VK- e 6290 @1.05V [10.4 nOhm Max upcey
NO_STUFF R 0205F ° S <E4LABEL>
C3016 : = s NOTI CE OF PROPRI ETARY PROPERTY:
1. 0UF —— 2[cts THE | NFORMATI ON_CONTAI NED HEREI N | S THE
BT * = R FOSESER AGRERS 6 THE FOLLOW NG
02051‘_551 2 25 13 (TR TBT EN CIO PWR L L - | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 30 OF 121
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34 29|

3V/ HV Power

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

PP3V3_S5

MUX

62 28 27 26 25

PP3V3_S4_ TBTAPWR

urssry. Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c32871| €3280:1 13281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3 20 1
To0UF -1 22L§E P S /1UF I HVS3 890mMA 830mMA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W F5:: @[ SI GNAL_MODEL=TBT_MJX
20% 20% 1 17 18 X5R8§ 2 VDD
og&jéggaéﬁ'g 2| xsR ceﬁmg”z 2 Ogg-lcem PP3V3 S4 TBTAPWR w2 27 20 o2 GND_VOI D=TRUE CRI Tl CAL
], vapacur 18 NEE W BTG c3of@th C'9) B 55004
20 | V3PS R ,—|1 HVGFN24- COVEO
o o2 v _PPLSV_TBT 12 PSSR, 24 TEIOPVR n = g TBT_A D2R Nel> 0. 470F | [ 2R3 . TBT_A D2R C N<1> 7 |e. To Ena 15 TBT A GO SEL s
18. 9V Max : 2w s T VTN, n e q—1BL A D2R P<l> C3276 1|2 .+ TBT_A D?R C P<1> 8 lre. AU 0 EN 24_DP_AUXCH [ SOL_L =
C32151 |*C3210 mmea | FEPRU I1GHE86 I CB}ZU‘FL:l C3%§5UF i DP_TBTPA AUXCH N 1 e @
1 - — o AUX-
4ty — JF el r | xer gig;';z %Iéi i 2%2’ " DB TBTPA AR & 8 0. 1UF |'>‘< g .. DP_TBTPA_AUXCH P 2 |axe 1Py A0 |23 _TBT_A_D2RI_AUXDDC N 4 -
X5R- CERM 2 2 %58 N 201 402 et C3231 1 (1PD) AUXI 0+ 22 TBT A D2R1_AUXDDC P .o 7
16 |ENHVU FAULT. 0. 1UF X5R: SRy 1 13¢gry—DP_TBTSNKO_DDC DATA 4_|obc_DAT TBT: RX_1
1013 DP_TBTSNK K 5 |ooc_cik
59 58 19 [T S4_PWR EN 5 [eN | SET_V3P3 8 TBTAPWRSW | SET_V3P3
27 2 my—TBT_A_HV_EN 11 |y EN ISET_s0[ 10| TBTAPWRSW | SET_SO 2 @ TBT_A_CONFI GL_BUF 16 |ca peToUT  cA DET| 18 TBT A CONFI GL_RC
s —PM SLP_S3 BUF Il 1715 I SET_s3 9 TBTAPV\RSV%TSFI:J Pslssv TETIV: LY o P TETPA M. C Pe<i> C30232%U1F 2 - .. DP TBTPA M P<i> 11 |ops
Jorsy TR _ R3210!| |'Ra211 R3 " zsmm DP_TBTPA M._C N<1> 3533 1|3 » DP_TBTPA M__N<1> 10 |pp. ovorl 19 DP A LSX M P<1>
NEEERE tave Bee . 2276K4 S22.6K 36 0. 22UF! 385 5.3 TBT A LSTX 14 o 1y DPWO[ 20 DP_ALSX M N1
1/ 20 20?ow %ow g TBT_A_LSRX 13 | srx (1 PD) TBT: LSX_A R2P/ P2R (P/N)
12 2 22
IETA EL 53R <Rv3P3> DP_TBTPA HPD 12 |ppour wd 17 TBT_A_HPD
TBTAPWRSW | SET_SO_R 2 g}
N N GND_THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P
55 6K 25 BK requires two R s per HV Nf
i 1%2' I SET_Sx with CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
For 12V systens:
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
i L : CRI TI CAL
R T T Thunder bolt Connector A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
LoiYYM PP3V3RHV_S4 TBTAPWR F
32001 0603 NECKTW DTH= X TBTACONN 1 C
0.01UF —— R312201 NECR WY DI GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
X7R- B "
Ry @EN RWBFES 28 MW ‘5% Lé;;
1L C321(L)J;]:‘ el 1/5‘523:1\,\/ SR 0\1/) 2 GND_VOl D=TRUE
GND_VO D=TRUE ST 33{ . c32 %otlh Cs)
Both C's) 0402 TBT Dir DP Dir DP Dir TBTLD‘ ' . TBT A R2D P<0> 4'0 22UF I—WR y TBT A R2D C P<0> o
n 2 o IBL_A_D2R_P<0> o 47UF I'E%W;s“}_‘ » TBT_A D2R C P<0> - - 13200 - - D O C3271 1 TBT A R2D C N<O> gz n
n 2 @ TBT_A_D2R_N<O> C3275 1> » TBT A D2R C N<O> - - MDP-J11 BT TX 0 0. 22UFI|'§§FZ_87§Y'
|—| ITUW GND_VO D=TRUE GND_VO D=TRUE . Rl . —
0. 47UF 1T cafi Xert 1 N 1 IR3: TBT: RX 0 JELACEIN C GND_VO D=TRUE | GND_VO D=TRUE
R3294 3295 CRI TI CAL 2 . GND_Val D=TRUE - 2o
JAee 21K 514- 0818 TSR (018 0w T C3206 1 A
201, 2201 i OHOT_PLUG DETECT G\NDO ; Lé;{‘/, 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘:; "’NLL—LANEng S X5R- G5RM 2 2201
LANEON
C3278 1|2 131 o " awotL $
n » gm—DP_TBTPA_ M._C P<3> 6 22UF I'EQ‘E_%Y_‘ ~» DP_TBTPA M._P<3> — - 10 [ OM_LANESP 1 Lanerp o2 - - X_M._P<1> ,,
n o m_DP TBTPA M. C N<3> 3573 1 . DP_TBTPA M._N<3> — - 12| SM_LANESN M LANEINO ;1 - - X_M._N<1> 4,
‘—| 14 -
0. 22UF | 1385 5,37 TBT: Unused | 16 gfdgop GNDg 15 TBT: LSX_R2P/ P2R (P/ N)
. M__LANE2P
18 | 5 AUX_CHN M__LANE2N O-—+7
20 | 5P PWR RETURN O--2
GND_VQ D=TRUE
\ SHELD PINS C32(7301 h C s)
P~ o In | - 4' D P<1> 25 71
- e o TBT_A R2D P<1> SR RITE TBT_A_R2D_C N<1> crm.e o
L - @ TBT A R2D N<1> 6 22UF
w0 TBT_A DPR1_AUXDDC P - = TET: TX 1 GND_VOl D-TRUE | GND_Val D=TRUE
s _TIBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD .
2201
s _1IBT A CONFI GL_RC Jic3202 DP Source nust pull
CON 1UE down HPD input with )
2 @ 1BT_A Fl G2 RC 5 %{F{PCE greater than or equal 470k R's for ESD protection
FRM - to 100K (DPv1. la). on AC- coupl ed signal s.
R3252!| |'R3251 (3294: |1c3205 |'R3241 | %01 ( ) 1 P
A 505‘{' 330PF — —— 330PF %‘%OK = Si nk HPD range:
1’2§}9/ 20w 1897 2 8¢ g H gh: 2.0 - 5.0V
201, 2201 - G55Y 8461 2201 Low. O - 0.8V
: : SYNC MASTER=J41 M.B SYNC DATE=02/07/2013
1 Thunderbol t Connector A
d} Appl e I nc. SCH "NUM>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_ OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 32 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5Vv 25.8 mohm Max
Sense resistor on
sensor page TPS22924 PP3V. 118,18, 18,17,10,20 20 54 22
PP3V3 W AN 37 38 39 41 04 w PP3V3 W.AN R AL y v n~ e
@!EN W BTEES: 3 @EN W BHES: 3 mm LBt Vot viN([e2
1 C3521 AES_(%Y‘EV AES_(%Y‘EV CRI Tl CAL
51450335 2 &:&U;R Max Current = 2A (85C) . 2 SMC W FI PW&NH 2
201 1
| TI CAL BYPASS=J3501: 5rm g 4 3250
0L * g
X
=1 Al RPORT s
— . J
o
° § W FI _EVENT_L oo 7 a0 =
o wuPOE AP RRD N C3531 |2 PCIE AP_R2D C N am =4 e
ot1s - 0. 1UF | I'38% cerm 3581
oTe *— . POE AP R2D P C35301Hio» o POE AP RIDCP  amue
M - 0. 1UF 17 x5 cerv 0201 pgy £ CLKLOOM AP_N v oo e
5 2 - PCIE CLKI0OM AP P o0
g 10 - PCI E_AP_D2R P D o o
ol - PCI E_AP_D2R N o>
o 12
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
oTis . PP3V3_S5 818,18, 18,18,11,18,8 70 54 42
16
o -
17 Pl PP3V. 29 o 58 62 64
ol 3V3_S4 53 36 38 39 58 APCLKRQ | SOL , 1 C3540
] Rigez| L'amse o
ol 19 1 C3532 o 76 uU3540 2 Beith xor
20 - UF 1/ 2 20W 01
o2 - g;o” 2@{ %1 SLGAAPO041V
2
K Sov *oR P3V3W AN_VMON 2
-4 BYPASS=J3501: 1. 5rmm
R3§58
o AP_RESET_CONN L 1,\/\0//\/2 AP_RESET_CONN R L 4 AP RESET L .
1/528W
o¥h1 EN 6 SMC W EL_PVR_EN 20 57 30
w| AP CLKREQ O L 7lin LD ams 1 AP QKREQR L
TR oo APCLKRQ | SOL
'R3555 d J 'R3556
K : 10K %
20W 1/ 20W
PCl e Wake Muxi ng i APCLKRQ B DI R b
% HE PP3V3 S5 L R3557
SEL | OUTPUT = 2 1 AP_CLKREQ L (g i:
5%
L PCl E_WAKE_L ( BO) 156w
1 1 — |
R3561 C§51‘59__ ° H ‘ AP_SOI X_WAKE_L (BL1) 0201
100K = 2’ VT - - -
1/ 20W CERM: X 2 CRI TI CAL
R 0201 560 sl6 AP_SOI X WAKE SEL s iy
= NC7SB3157P6XG R3559
SC70
VER3 0|3 POE VAKE L oD o o 2% %
LAP_PCl E_WAKE_L 4 ln Bl 1 _AP_SOI X WAKE_L o 120w
GND 0201
Jj
NOSTUFF
= R3560 BLUETOOTH
LAAA2 sy PPAVE S4
5%
1/ 20W 9
0201
0 1 8315U1F0 SMC PME_S4 WAKE L 36 37 39
VDDl 0 T %“gx, NO_XNET_CONNECTI ON=TRUE
53 e cone BED |8
CRI'PIFCANL DP_2 USB BT P D o0 DFNLOOGHA- 3
USB BT N SYM _VER 2
ses USB_ BT CONN P 10| pp DM 2 ap e
SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
0 es USB BT CONN N 9| pw DP_1L=x NC 1{G™ s[z T —
oM 1 BT_WAKE W r el ess Connect or
ehd | 1R3512 SCH_NUM>
PM SLP_S4_L 15K Appl e I nc. =
S| GNAL_ MODEL=BT_MUX O o 20 % 37 %0 1% ®
- - o SEL | OUTPUT 20w
© | 5261 NOTI CE OF PROPRI ETARY PROPERTY:
Lo| BISWAKE (1) BEHEROTL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

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

35 OF 121

2




PLACE_NEAR=J3700. 1: 3nm

64 62 41 30

| sol ati on

BYPASS=U3710: 5 nm
1 C3718

/1UF
XSR CERM

I?

PP3V3_S0SW SSD

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 413710 j—@
0603 mm 74 65 64 62 61 08 1
1 €3701 L@702 VOLTAGESS 3V sunupBRREL PSS SO P
°/ °/ 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 ol52 o] SMC OOB1 RPD CONN L 5. 1%1
3|5 oI5t | SMC OOB1 D2R CONN L fé%a
4 o — XSR-SE(E)?/I;‘[
515 olS50 SSD PCIE SEL_L o> 16 o 1 CRI TI CAL
6 o o 49 SSD_DEVSLP am s o - 6 74LVC1C08
027101 555 G PP3V3_SO 2 P T SMC PWRFAIL_ WARN L i SOT8e1
BREULEHE S o5y RESET CONN L 8o ol SSD_PWR _EN QT 5 20 50 59 o0
NC SSD_MEG RSVD ol ] ]
o PCIE SSD R2D C N<3> (3710 1|2 cb va TR o 8 ol SMC_PWRFAI L_WARN_L Si gnal TFias PU on SSD modul &
i 0. 10F | [TO% IV SR G020, , pCl E_SSD_ReD N<3> | [troell | [ ] #57reE] PCIE SSD D2R N<3> oo 12 o 50
67 12 PCl E ND VOl DTRUE szo0a PCIE_SSD_R2D P<3>| ITRUEI2Z | 5 1447 PCl E_SSD D2R _P<3> o 12 o4 67
@M&‘JJ—HUF R-CERM 0201 FEN R 43
o7 12 rmy—PCLE_SSD_R2D C N<2> C3712 1 |2 GND VO D=TRUE oo POLE SSD R2D N<2> | [trel4 [ S [421rud PCIE SSD 2R N<2> oD 2 o o
1UF | [10% 16V X5R CERM 020T _ ~ "Bl E_SSD R2D P<2> TRUE 15 5 o 417RrUE PCl E _ SSD D2R P<2> 12 64 67
ik I-rcrglrsv%::ik&m—cmrl 515 o] =
0. 1UF
o Lk SS9 Cee (3714 I"lz:ngl?s\é%m 1o ol
0. 1UF o d oo POE SSD R2D N<1> | [rel8 [ (38 1R PO E SSD D2R N<i1> o> 12 o4 57
o 12 PCIE SSD R2D C P<1> C3715 1 ||2 aw vap=TRE o e PCIE_SSD R2D P<1> | [tRUE19 371rRUE PCIE SSD D2R P<1> 12 6n 67
0. 1UF | [T0% I8V XoR CERW 020T 20 8 g 36 o
o7 12 rmy—PCLE_SSD_R2D C N<0> C3716 1|2 _G\D VA D=TRUE oo POLE SSD R2D N<O> | [rre2i [ S [351rud PCIE SSD D2R N<O> oD 52 o0 o0
LUF | [0 A0V XORCERM 0201, o, PO E_SSD R2D_P<0> | [rre22 [ ([ 347re| POIE SSD D2R P<0> [ 1 o0 o7
o 2 PCl E_SSD R2D C P<0> C3717 1 %%D%W EN D X
0. 1UF . SSD_CLKREQ CONN L 24 [ 5 7]
25 32
26 8 g 31 PCIE CLKIOOM SSD N mmieeer
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o320 PCIE CLK10OM SSD P iz 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 o2 provi ded the device PHY supports it.
Del ay = ~55ns
PP3V42_ G3H *to_oed
PP3V3 SOSW SSD 50 41 62 e 473535 37 9 40 46 49 50 59 l
CRI Tl CAL 4 1 C3740 =
mfo%ﬁlr%“’&“l A5 L g .
LogK ¢ ¢ 232K U3740 2 St wor Gunsti ck3 Connect or
jﬁ‘v 1 SLGAAPO16V 201
2 2 TDFN

SSD _RESET_L am s

SSD_PWR_EN (I 15 30 58 59 64
SSD CLKREQ L mom, 22

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

SSD_Connect or

d} Appl e I nc.
®

SCH NUM>
<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON OONTALNED LEREI N | S THE

PROPR PROPERTY _OF “APPI
THE POSESSOR AGREES TO THE FCLLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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IV ALL RI GHTS RESERVED

37 OF 121

2




PP1V8_CAM., 5.

L3902 NOSTUFF NOSTUFF
1. OUH- 1. 6A-55MOHM 1R3930 4 97 |'rR3934
BYPASS=U3900. K13: 2. 54MM 1 > P1V35_CAM SRVLXD PHASE ., 100K 100K 100K
72 32 a1 PP1V35 CAM 1008 Sow ow ow
RS L3906 [rc3921 [1c3922 [1c3923 _]_03924_]_03912 937%%3 oA 900, K15 4nm i i i
=k UF UF UF
22NH 0 09 0y 0° Sl M »
2 é v 2 Bt xsr |2 é 4 2 fen’ 2 &3 v _PP1V8 CAM CAM RANCEGL a
PP1V35 DDR CLK — 2 83511 561 83611 CAM RAVCE S N
VRS RO C39(;32 T ° ’ 'R3920
U3900 - ! = 100K 1 1
= . .GND_CAM PVSSD | E R3935
BCMLEV00 2 gg‘lup ' 3 ?é%o Bt ?go?(33 330K
3 X5R 1 7 20w ow
N SYM3 OF 3 I 6 L3903 2 ;é?ow gél ’
T e CRI Tl CAL M 1 220-OAMF T, 4A 2 2 2
1 e | )7 —Aga T TABLE > oPOVETS e LYY YLz PP1V2_CAM XTALPCl EVDD ,; », 1 o301
— A CAM 2 72 . .
a0 POR_VDDI O 12 : ¢ _ECBQU%O_E ?&31 0603 p1va. CAM = 1(YYY )2 P1Vv2 CAM SRVLXC PHASE,,
<7 |)Pcl E_G\D N4 1 C3927 0 20% = —L —L 1008 _ )
) °°%/UF 2 é‘g%% E zcaggquw 1 C3970 |1 @%L%LCSQJFZ C39u7FS 1 52_37%%4 E 52_37%%5 PLACE_NEAR=U3900. ML3: 4MM
Gl4 DDR_VDDI O_ck|. &8 Fo X5R L3904 O&UF 0%, é’» S 8% 5 gzs(g‘é“v
M2 | )PMU_AVSS = 200-OHM L. 4A 2 xR |2 & g-lcem 2 ghRMxeR |2 X Bt XoR 35 85
DDR_VREF_Q NS = . m 2 0L : : PLACE_NEAR=U3900. ML3: 2. 54MM
, GND_CAM PVSSG, N3 - :
— P14 PCI E_vDD1P2| CB PP1V2 _CAM PCl E VDD FLT _EC3932_E Cc3933 ™ BYPASS—U3§\9'QA§§ % \i&:l@sg E;é‘i; > Lf%%’\eg&ﬁg » GND_CAM PVSSQ
P15 | |SRPVSSC ARSI 0 %oo UF 1OUF
R15 PCl E_PVDD1P2| D9 2 % \ —F Stm xor
PP1V2 CAM PClI E_PVDD FLT 83611 Ga0s: X S
+ GND_CAM PVSSD, K15 DDR_AVDDLPS| J1 a - s BCML5700
L12 WA =1. 2 = FBGA 5
Lo [sroPvsse M P AVPOLPOLED PP1V8_CAM o mm MPL_CLK P PTImp P ak STy AL besus oo S4_TP_CAM TEST_MDEO
R7 CL DEBUG 01|
L1 PLL_voD1P8) 00 T REEW _Ecsglg_]icsgllzg_]_l 9U1F6_L1 7 3910 |: C3951 o o M PL_CLKCN MPOLOK o7 aple  Ceeol-SeTE CAMLTEST MOOEL
or _ (=PP3V3_S3RSO_CAMERA)  BypASS=U3900. D7: 2. 54MM 0°QIUF 9o 0%, /0 % 2 0:%:’,, 7 0 M Pl _DATA P P8 [M PI_DPO DEBUG 03 ALS TP CAM LV JTQG FD:IK
AL OTP_VDD3P: 2 x5R |2 }{)CERM 2 X5R |2 01CERM X5R RV X5R [man M Pl _DATA N R |m Pl DD DEBUG 04| E11 TP_CAM LV_JTAG
26 1C393 201 0201 201 72 % [ - DEBUG 05| E10 TP_CAM LV_JTAG TDO
3? Nmélg 1 C3928 ié)%)OPF BYPASS=U3900, J1: 2, 54\  BypaSs= usgoFgl LasamM. L chzG_fM Pl _DP1 izﬁ—g: Eié $E gm ::x j$ﬁg $ggTN
= sk venspac 5 ¢392 f 19K cery MESE LSRN 398@553&0 2. 5w NCXEE M 1D e 00| St
= T & L xwB900 v+ oy POLE Dp 67 [par &_rero oo oof i
GL H14 202 = SM o 52 PCl E_CAMERA R2D N A7 |PCl E_RDNO DEBUG 10| HL}
& o GND CAM PVSSC 1 2 [EasS pemUe 11 e
=3 - 49
SR_VDD_3P3D G\ DTH=O. o PCl E K100M P_B10 |pc E_REFCLKP DEBUG_ 12| J10n o
- i AR = . PCI E_CLK100M CAVERA_C N A10 |por £_REFCLKN peBuG 13 KiIne
69 32 m——
z (=PP3V3_S3RS0_CANERA) DEBUG. 14| KIO\C PP1VE CA
A8 DEBUG 15| 32 a1
He | [VSsC ML3 P1V2_CAM SRVLXC PHASE ., F&%i‘g_\,;:wgoo_ ML4: 2. 54MM o0 32 T} Eg E CANEm gs g EI s g E—Igﬁg DEBLJ(3716#$ NOSTUEE
i SRVLXC ([ NEREGE W BIEED: T = = PPLVB_CAM - CAVE - - R3936*
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BVON_DI SCRETE_| SEN BVON DI SORETE_| SENSE 4 2
o SMC OTHER HI_I SENSE _ SMC OTHER HI I SENSE N
www SMC PANEL ISENSE  _ SMC PANEL | SENSE N
s 30 37 SMC_1V2S3_| SENSE — SMC 1v2:33 | SENSE 3w
s s SMC LCDBKLT | SENSE — SMC LCDEBKLT | SENSE 3 a
v SMC P3VBS5 ISENSE  — SNC P3VaS5 | SENSE w0
w0 _SMC_WAN_ | SENSE — SMC WAN | SENSE N
505 SMC_SSD | SENSE — SNC SSD | SENSE N
w o SMC_P3V3SO_I SENSE  — SNC P3V3SO_I SENSE a5
s SMC CAVERA I SENSE  — SNMC CAMERA | SENSE a5
PP3V3_S0SW SD oo 2+ SD al i as on page 103
s o SMC P1VO5S0 VSENSE — SNMC P1VO5S0_VSENSE w55 2
wwe SMC CPUDDR ISENSE  — SMC CPUDDR | SENSE w55 2
w05 SMC_P1VO5S0 I SENSE _ SMC P1V05S0_I SENSE a5 2
12 3 7 _SMC_CPU VSENSE — SMC_CPU VSENSE N
1%+ _SMC_CPUVR ADJUST_| SENSE SNC_CPUVR ADJUST I SENSE 5, 55 .
s SMC CPU I MON | SENSE — SMC CPU | MON | SENSE
or 11 o9 30 3 20 _PP3V_WAN — ﬁg\%\j{_@ 20 57 30 39 a1 o1

SMC_SENSOR PWR_EN a7 39 42 58

50 42 39 37 ENSCR PVR EN [ — El PWR EN 5 20 a2 56
s SNCWEL_PUR EN — SMC_ WFI_PWR_EN 2007 2
= =TRUE =
o TP SMC BVSWPWR EN — TP_SMC SVSWPVR EN
R5230
o > SMC_PCH _SUSWARN L 1 2 PCH SUSWARN L oD =
| =TRUE 5%
1/ 20W
Top- Bl ock Swap
R5231
PP3V3_S0 §812%3 15 17 1 27 29 25,3 - cop—SNC PCH SUSACK_L 1A\ 2 PCH SUSACK L am =
fo'h1'32 9094 15 86250 %%1 %2 = =TRUE A
1/ 20W
0201
R5216
ot 52 0 59 35 30 33 20 PP3V3_S4 « o SMC_HS_COVP_ALERT L 1 100
5%
WEBE
100 201
w > PCH SMLIALERT L LARAZ
1/52{'3W
R5295 S
10K
0320 _SMC_ WFI_PWR EN 1 2 NOSTUEE | + > SMC_BMON_ COVP_ALERT_L Y 2
w4200 2 _SMC_SENSOR PR EN_R5294 10K 2 NOSTUEE R5210 1120w
5% 17 20W WF 20T 260 201
5%
1/ 20W
¥ R5214
«+ > CPUTHVENS_ALERT L 1 12/0 2
l\%— 'iFl 1/’\%§W SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
29 33 36 38 39 58 62 64 7 201 myny -
« (o CPUBNONSNS ALERT L1 4 2 | SMC Pr oj ect Support
5%
1/ 20W !
o R5212 d} Appl e I nc. <SCH_NUM>| D
s > TBTM BSNS_ALERT_L 1 AAR 26 SMG_SENSOR ALERT_L gy o o ®
o7 % 33— SMC_PVE S4 WAKE L — 5% <E4LABEL>
a7 2 3 —SMC_PVE_S4_ WAKE L =1 SMC PME_S4 WAKE L 20 36 a7 39 20w NOTI CE OF PROPRI ETARY PROPERTY:
] = WRRE BASESTRUE- ———— (2D 201 THE | NFORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I 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
IV 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 93 §3 93 31 5 PP3VS SO 59 50 49 46 38 37 36 35 30 17 PP3VA2 G3H
35 26 25 34 3543 41 36 35 38 33 83 82 o1
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 1200 tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 10 16 14 SMBUS POH CLK — SMBUS PCH CLK 99 16 10 73 60 40 37 SVBUS SMC 0 SO_SaL — SMBUS SMC 0 SO SCL a7 40 60 S0 48 49 37 SMBUS S\C 5 G3 SOL — SMBUs sMC 5 @B sa 37 a0 48
69 56 40 \aKE_BASE=TRUE —_— 25 40 56 WAKE_BASE=TRUE — 3 73 64 \aKE_BASE=TRUE — 50 64 73 D
25 10 16 14 SVBUS PCH DATA — SMBUS PCH DATA 99 16 10 73 60 40 37 SMBUS SMC 0_SO_SDA — SMBUS SMC 0 SO SDA a7 40 60 S0 48 49 37 SMBUS SNC 5 G3 SDA — Sveus sMC s GaospA a7 40 48
69 56 40 \aKE_BASE=TRUE —_— 25 40 56 WAKE_BASE=TRUE — 3 73 64 \aKE_BASE=TRUE — 50 64 73
| L J L J L
VRef DACs Battery
u2200 J6950
Battery
(Wite: 0x98 Read: 0x99) TBT A (See Tabl e)
1o 16 % sveLS Por ALK _ Battery Manager - (Wite: Ox16 Read: Ox17) — ovus sve s @ sa a0 a0
56 40 25 — w2800 — 50 64 73
13 15 3 sveus po pata — (Wite: OXFE Read: OXFF) =SS S G R
| — sveus poi K 83 16 10 L
= 35 16 8
= Seera faua rem—
Mar gi n Control L
U201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)

(* = Miltiple options)

19 16 §4 SvBUS POH OLK — 36 30 77 18 17 38 93 12 31 o PP3V3 SO
86 16 25 = BRENBEBHBH%
69 Trackpad
19 16 14 SNBUS PCH DATA — J43 Ja1
= I nternal DP
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w5000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N WV 3 SMBUS SMC 3 SCL 36 37 49
(MASTER) 201, 5201 | 4 63 73
— SMBUS SMC 3 SDA 36 37 40
44 a0 37 3¢ SMBUS SMC 3 SQL = BANB
73 84 e pase-TROE | :
XDP Connect ors SMBUS SMC 3 SDA L
"won : 44 a0 37
. SMC "2" SMBus S3 Connections R A=
1800
1
(MASTER) TBT & MLBBOT, TBD Tenp
PP3Vv3_S3
25 19 16 14 SMBUS PCH CLK _— 0462 58 41 36 33 1918 15 EMC1414: U5810
& 88 a6 =
s ég ég 28 SVBUS PCH DATA — (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SQL
| Syl R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = ER
1230 20w 9500 S B«
Us000 . -
M MV (Wite: 0x92 Read 0x93)
( MASTER) 201, 2201 L
65 61 40 37 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 37 40 61
73 7 \nice_pase-TrRE = 85 73
65 61 40 37 SMBUS SMC 2 S3 SDA SMBUS SMC 2 S3 SDA 5740 &1
73 WAKE_BASE=TRUE 85 73 —_—
1 L
LYNX PO NT LP SO "SM.ink 0" Connections B
74 65 64 62 61
EERE RS SMC SO "1" SMBus Connections
Y |'R5311 w7l BY B, w0
LYI NT LP R5310 BRHEBEBHBH %
X Pa 8. 2K 8. 2K
59% 5%
w0500 1260 Trzow
MAST! 201 201 1 1
(MASTER) 2 2 sme R5360 R5361 CPU Tenp, Inlet, DDR, BMON THR
2. 0K 2. 0K
69 14 SM._PCH 0 CLK 5% 5%
VRKE BASETRUE Us000 1260 Trzow EMCL704-02: L5800
69 14 SM._PCH 0 DATA (MASTER) 201, 5201 (Wite: 0x98 Read: O0x99)
VR BASETRUE
) 49 37 32 13 SMBUS SMC 1 SO saL — SVBUS SMC 1 S0 SCL 14 32 37 40 43 aafea =
CR S vryerys = 87
40 37 32 15 SMBUS SMC 1 SO SDA o SVBUS SMC 1 SO_SDA 14 32 37 40 43 44|64
59 53 44 43 e prse-TRE 8 73
) L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  swBUS SMC 1 S0 saL 91 818
= o 3|
64 6913
LYNX PO NT LP — SMBUS SMC 1 SO SDA jre 1
w0500 A
(Wite: 0x88 Read: 0x89) SYNC NMASTE| 41 NM_B SYNC DATE=02/ 06/ 2013
amya
13 93 smBUS SvC 1 S0 saL — 1
auil . ALS SMBus Connecti ons
40 37 32 14 SMBUS SMC 1 SO SDA —_—
RIS = 314002 B N e e
(Wite: 0x72 Read 0x73) I I CH_ NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL g =
SMink 1 is slave port to __ SMBUS SMC 1 SO SDA o1 69 7 NOTI CE OF PROPRI ETARY PROPERTY:
— 40 43 a4 THE | NFORMATI ON _CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 121
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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 mv R TR B 22 g; PP3V3_S0 EDP Current : 7.57A
GAIN : 100X VA Vi ff s 1514 m ) 42 o PP3V3 S4SW SNS
CPU_HS_| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1.C5450 . SENSE R : R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM | SNS: YES
VE — Fffi{f;;i’;s&fs DRAM | SNS: YES o 1 C5460
2 &, - s = = %1 DRAM | SNS: YES
P’\51A425:)|.9- G501 % R5455 Us460 2 :‘3;03:‘& oR PLACE_NEAR=US000. AS: 11mm
SC70 our [6 «a| | SNS_HS QOVPUTING | QUT 1 AR/AT2 o SMG_HS COVPUTL NG | SENSE gy o7 "NAR10 0201 R5485
CRI Tl CAL N PLACE_NEAR=US000. E2: 11mm oo L SNS 1V2 S8 N slin  scio aur |6 I SNS 1V2 | OUT AR 4 SMC 1V2S3 I SENSE gy o1 o0
D N+ rerll o R5451* e 1 C5455 CPU_HS_I SNS: YES CRI TI CAL B PLACE_NEAR=US000. AS: 11mm
(100V1V) 20K % =g 22 wompSNS 1V2 S3 P alin oo ReF|L R5461" e 1 05465 DRAM I SNS: YES
56 50 PPBUS G3H G\D 1728 PLACEVENT_NOTES: 2 &3 ( V) 20K == 220F
i1 - ~ M o | & ao 1255 PLAGENENT_NOTES: ;i
Place close to SMC GND_SMC_AVSS ;; 25 41 42 43 o T e — 0201
(For R and Q) Pl ace close to SMC GND_SNC_AVSS 4 56 a1 42 45
(For R and Q) — —

IR : OTHER Hi gh Side Current Sense

EDP Current :10.75A

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

EDP Current :1.02A

MAX vdi ff o 3.06 mv
GAIN : 1000X o2 58 a3 a2 a1 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm ?&3204_65[\5: YES
3V3S0_I SNS: YES o) 1
4543 43 43 1 5 PP3V3 SO Vi _— (1)0-%1UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
puagsy US440 2 R en 3V3S0 | SNS: YES _
65 64 62 61 59 6201 R571>45 EDP Current 3. 00A
oe12-smor 2|40 | SNS P3V3 SO N sl | st qur s I SNS_P3y3 SO_IQUT 14832 . SMC P3V3SO_I SENSE o » WXV 15
1 CRI Tl CAL e 3V3S0_| SNS: YES GAN 200%
Rng)ggl 1_3;4 | SNS P3V3_S0_P 401N+ (10001 V) REF| L R542‘%)]|Zl * _i gS;ZtE PLACE_NEAR=U5000. B1: 11mm o2 o5 13 a2 o1 P W SNS
oM T 506 T 2% PLACE_NEAR=R5480: 5mm SSD | SNS: YES
a0 V20WS bl ACENENT_NOTES: 2 SR SSD I SNS: YES o 1 C5480
» PP3V3 SO FET R o i, o 020 - 0. 1UF PLACE NEAR-US000. C2: 12
Pl ace close to SMC L_GND SMC AVSS 37 55 41 42 43 64 52 30 _PP3V3_SOSW SSD T 9% - )
e e e 2 58 en SSD | SNS: YES
(For R and © CRI Tl CAL us5480 0201 R5485
= R5480 132 | SNS SSD_N shv & qurfe | 1Sns PsysSD 1oUT 1832 . SMC SSD ISENSE g
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL UM SSD_I SNS: YES
w =« | SNS_SSD P 40N REF[ L R5481* M= 1 C5485
EDP Current : 0.82A osls 7 (200V/V) 20K 201 ——0.22UF p|AcE NEAR=US000. C2: 11mm
MAX Vdiff @ 16.36 nV OM T TABLE G\D 1/ 25% S PLACEMENT_NOTEs: 2 0%,
AN 200% ss _PP3V. D FET_R _ o 201, Place close to SMC o261
o2 o0 40 a2 o PPIV3 SASW SIS (For R and O L GND SMC AVSS 4 5 41 22 55
B 2% PP3V3_S3RS0_CAMERA — CAM | SNS: YES
- 1
{1 PP3V3_S3RS0_CAMERA AR ERE V™ . 851‘3,%0 =
“ VT o 9% PLACE_NEAR=US000. B2: 11nm . )
& Pg”ij%‘?é% mo’*"’ERA = U5420 2 G xer CAMI SNS: YES I BLC : LCD Backlight Driver Input Current Sense
AGES3. 2[4 EDP Current : 0.67A
VAL TAGES. SV 0612- SHORT
MAKE_BASE=TRUE L ’14\; MA_‘N_‘,’I N [ '\Sl‘g\z_mlo our L& | SNS CANERA | OUT 1 4. 53K2 SMC CANVERA | SENSE a7 3 RV 0.06 mv
Rg 46;5’ CRI Tl CAL ™ CAM | SNS: YES GAIN : 500X
| SNS_CAMVERA P_ 4| n+ REF| L1 1 N 1 C5425
OMT 4 (200V/) R542204K o —— %,22UF  pLACE NEAR=US000. B2: 11mm o s 45 12 2 _PPSVE_SASW SNS
5%
PP3V3_S3RSO_CAMERA R , & V2 PLACEVENT_NOTES: 2 Jer! PLACE_NEAR=RS490: Srm LCDBKLT_I SNS: YES
M N_LINE_WDTH=0.5 MM VOLTAGE=3. 3V il 9
M NNECK_W DTH=0. 2 WM R5421 2 Place close to SMC GND_SMC_AVSS., w0 1 a2 o0 w o PPVI N SOSW LCDBKLT LCDBKLT_I SNS: YES o _i C5490 v
(For R and C — = PPVI N _SOSW LCDBKLT T e PLACE_NEAR=US000. B6: 11mm
PP3V3_S0 A R = 2 O o LCDBKLT | SNS: YES
N M NS BRS: 25" U490 G501 R5495
Moy = VLS e oe12-smor 2| 4, | SNS LCDBKLT N_slin oot our | I SNS_LCPBKLT 1 QUT 14832 o SMC_LCDBKLT | SENSE gy o »
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
i RE. 2 | SNS_LCDBKLT P 4| Rer] L R5491! 5 1 C5495
i gél PP3V3_S3 1A ;\O;\ 2 1 (500V/'V) 20K 201 f— g‘.j%ZZUF PLACE_NEAR=US000. B6: 11nm
38 505 s a1 _PPVI N SOSW LCDBKLT_FET GN\D 1/2?/:\4/'\} PLACEMENT_NOTES: 2 %n
iy s o PPVI N_SOSW LCDBKLT_FET — E 2015| o ace ol ose To SVC o
M NRECK W BHEG. 25 v L GND_SMC_AVSS 37 56 41 42 42
VOLTAGE=8. 6V (For R and Q)
VAKE. BASELTRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5.
A - o R . /\3/067\/2 P am + » w CHGR AMDN . 253K , SMC DGl N | SENSE . PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON SRS SN E ] S SR NI == IR
- e . .
i Ji - o - 117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO 5 9 h Side Current Sensin
1SL6259 Gain: 36x 3300PF 2 o 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO
seare: 2.78A 1V P Sense R is Rr120, 20mchm . v 117S0008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPCRT_| SNS: NO <SCH_NUM=| D
Max VOut: 3.3V at 9.167A 7k ce 1SL6259 Gain: 20x o e Appl e Inc.
EDP Current: 310A D SVC AV 37 38 41 42 43 Max VQut: 1.4V at 8.25A AV 37 38 41 42 43 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ® <E4L ABEL>
Scale: 2.54 1 Vv 11750008 1 | RES, MF. 1/ 20W 100K GHM 5, 0201, SMD C5495 LCDBKLT_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EDP Current: 3.5A
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@%ﬁh&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 11750008 1 RES, MF, 1/ 20W 100K O-M 5, 0201, SVD 5425 CAM 1 SNS: No | TO MAINTAI N THI S DOCUMENT | N CONEI DENCE 54 OF 121
L i | — . Il NOT TO REPRODUCE OR CCPY I T
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 1% 0612, TFT R5480 CRI TI CAL 11750008 1 RES, N, 1/ 20W 100K OHM 5, 0201, SMD 5445 3V350_1 SNS: NO I:i, ,’f[ ;?GF:TE\S/E@;SS;VELDBU SH I T IN WHOLE OR PART
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VPOR: PBUS Vol t age Sense Enable & Filter

w8800 | CSO CPU VCore Load Side Current Sense
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
74 65 64 62 PP3V3 SO
1 HEEG SR B h ]
o RS?O%ZK s N % PLACE_NEAR=US540. 5: 3MM
§Z|'|'_,N\ SMC_SENSOR PWR EN 2 G — 100 CPUVR | SNS: YES
\Qj.s v Max VQut: 3.3V at 19.77V | nput 1 CBE{JF
1 2 CPUVR_| SNS: YES y 50
I 3 __PBUS SO_VSENSE PLACE_NEAEETR0. 3 5 CPUVR | SNS: YES 2 gz" X5R
= CPUVR I SNSL_P R 0251 201 Gai n: 274. 72
R5503" v oy CPUVR I SNSL P A 42K 74 3 _P_R 143K L in: . X
s [ ol 27. 4K %y 158w Sense R is R7310, R7320
PPBUS G3H g v 2l 11mm Moz Moz . ) !
o 0 4 g ; 281, [ RroEGeNRRE2898 Bhid Sense R is 0.75n0hm each, conbi ned 0.375nmChm
4 2
CPUVR_| SNS: YES
P- CHANNEL SMC _PBUS_VSENSE =
@ 37 39 - 3 . .
R5501! PLACE_NEAR=US000. A3: 11MM PLACE. NEARLLS000. E1: 110 PLACENEREERERY > > CPUVR_| SNS: YES EDP. 32A  TDP :28.05A
Took R5504Y |1 504EAR e CPUVR | SNS2 P 4 42K CRI Tl CAL
125 549k ¢ _|” (nog U5540 | YES
o 22UF 1% LA =U5000. B4: 11MM
2, v2pWS T xg & iriow » CPUVR | SUM R P 1| N\ PAsssDe R5548 o
201, 0201 402 i
PEUSVSENS EN L DLV N CPUVR | suM | ouT 1% 23K SMC_CPU_I SENSE e
|| GND SMC AVSS 4 s s CPUVR_I SNS: YES . N POR 1 58S vEs | =2
] oL ACE’NE%?QE? oo CPUVR_| SNS: YES . Vs LM CPUVR_| SNS: YES
VDOR: DC-1n Vol tage Sense Enable & Filter 552 R5545 : B |, e peeis00o. b i
o oy CPUVR I SNS1 N i K wwCPUR ISNSL NR 15 A3K + CPUVR | SUM R N __2 LU
Y Y — Yo0¢
e e £ 2 358
510 o o = 0361
N s CPUVR_I SNS: YES CPUVR | SNS: YES D SMC_AVES v s e
NCHANEL |, DOl NVSENS EN L PLACE_NEAB-RZSR, 3: 5 RSR47
Enabl es DC-In VSense X 42K2 1 2
di vi der when SUS present. e Rsfojéﬁl 74 52 (TR CPUVR | SNS2 N 1 A CPUVR_| SNS: YES %,{:11?‘.4"
yD—PMSLP_SUS L 2 | 1% %/{:15"\'2/ 1R5546 202
\Qﬁ? VAT MaX VOut: 3.3V at 19.77V Input fa0b M NO_XNET_CONNECT! ON=TRUE
N 2 1/ 16W
J_ s DO N _S5_VSENSE 62"
) R5513* L
& 27. 4K =
5 G 1%
l_'s 1/ 20W RUSO 11w
e BT BRSO Y
#PPDOIN GBH ISl [ P- CHANNEL SMC_DOI N VSENSE gy o 5o I MOC : CPU DDR Current Sense
o4 1 PLACE_NEAR=|[J5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
19 5.49K & | 57500
1/ 20w 19% S T oob GAIN : 200X
201, i 2 B3V o2 56 43 2 1 _PP3V3_S4SW SNS
PDCI NVSENS EN L_DI V 201, o560
L {4 an AV a7 38 41 42 43 e ﬁﬁ\ﬁ\ﬁwm%ssowcpu: PLACE_NEAR=RS570: 5rm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o3 CPUDDR_| SNS: YES 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i w105 _PPVI o 3 o y
CPU Vcore Vol tage Sense / Filter » PPVMEM O SO_CPU U570 2 o5 CPUDDR | SNS: YES
1
X320 R5520 os1z-sg 2|4, | SNS CPUDDR N shin 2% ourle | I1SNS cPUDDR 1aur 143K, . SMC CPUDDR | SENSE -
1o ' PPVCC SO_CPU 1 2 CPUVSENSE IN 1% R3% SMC_CPU_VSENSI o 20 Tw Vv CPUDDR | SNS: YES
PLACE_NEAR=R7310.2: 5 MV 158w PLACE_NEAR=U5000. B7: 11MM Rg% -SJM I SNS_CPUDDR P N oovryy  RERE R5571* it s g52527§ v
i Cc5 oM T 1 20K —— 9522YF  PLACE_NEAR=US000. HL: 11mm
4 200 2UF G 1/ 200 2 53V
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
GND_SMC_AVSS 37 38 41 42 43 PLACEMENT_NOTES:
= Pl ace close to SMC
1. 05V Vol tage Sense / Filter (For R and O
XVWE530 R5530 | R5C :3.3 S5 REG Current Sense
64 62 SM .
2.8 % pp1v05_S0 1532 PLVOSVSENSE | N J3 . SMC P1VO5SO_VSENSE rom o EDP Qurrent : 3.00A
11 is A . R MAX Vdi ff 30.00 nv
ne PLACE_NEAR=R7640.2: 5 MV 1/2%!0W 1 &%*3'\‘0 U5000. G 11WM GAIN : 100X
1 L0 220F o2 50 43 42 41 _PP3V3 SASW SNS
= Q¢
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_1 SNS: YES
. 0201 | = mm | 3
PLACE_NEAR=US000. GL: 11MM D AV PP3V3 S5 P3V3S5_| SNS: YES o 1 C5590
37 30 a4z 42 WL RBAY - o =01 PLACE_ NEAR=US000. A6 11mm
2 53, P3V3S5_| SNS: YES
| CLC: 1.05V SO CURRENT SENSE / FI LTER T U590 e RBSDE
R5590 |3~ 1 SNS_P3V3s5_N sin - SCr0 ouT |8 I SNS P3Y3S5_I OUT 1372 SMC_P3V3S5_| SENSE v 2o
“E/zz zr;fem ;Ass » 0. 0()1103/“ CRI TI CAL A P3V3S5_1 SNS: YES
AU 2l P3V: P 1 1
GAIN : 500X 2 58 43 42 41 _PP3V3_SASW SNS P1V05 | SNS: YES 0612-SH§Y\"$ 3 SNS_P3V3Sh 4 (1o0vv) " 2 RSSZ%JK 201 - g:}%%? PLACE_NEAR=US000. AG: 11mm
PLACE_NEAR=R7640: 5rm . GN\ND 1 23“\,/\7 5 6.3V
. 1
P1VO5_I| SNS: YES o i CESU(?:O PLACE. NEARSUS000. H2: 110 o o 0301
v T, % P1VO5_| SNS: YES PP3V3_SS_RE — D AVSS 57 20 41 42 42
PLACE_NEAR=R7640. 4: 5MV Us560 Shyt XOR R5561 M N_NEGC_W DTH=0. 20M PLACEMENT_NOTEs :
I NA211 453 VOLTAGE=3. 3V
o L SNS_1V05 SO N shin S0 our |6 P1V05s0,1 oUT 1% 23K SMC_P1V05S0_I SENSE gy o =0 MAKE_BASE=TRUE = Place close to SMC
CRI Tl CAL 1w P1VO5_| SNS: YES (For R and Q)
7 55 T I SNS 1V05_S0_P 4 N REFL1 R5562! o 1 C5561
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K - 2OO§IZUF PLACE_NEAR=US000. H2: 11VMM SYNC VASTER=JA4L M.B SYNC._DATE=03/ 28/ 2013
G\D 1/ 20W 2 & ymiaz - A
~ 8201 ) _ _ Vol tpge & Load Side Current Sensi
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON d}@ Appl e Inc. S ADEL
= < >
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO5_| SNS: NO THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e 55 OF 121
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T I WoLE R PART
I'V ALL RI GHTS RESERVED
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4
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6 5 4 3 2 1

. i i Sense Pins gain stage for U5800 (EMC1704
; j us |
R5620
R PP3V3_S4SW SNS 1,\}‘\’}’\2 PP3V3, SNS CPUVR ADJUST | SNS R5660 R5666
~ 1% M N LI NE WOTHE0. 5 rm o6 20 27 1017 14 95 94 5 §'_PP3V3 SO 1 2 o IGNS HS GAINP R 1 2 ISNS HS GAIN P oD
1/16W 1.C5620 M N_NECK_W DTH=0. 20 mm 59 56 45 44 43 42 41 40 38 38 v A
Moh" 1,,0UF Vel ety S uZw
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
= D054 ¥
R5621 |* E— BYPASSILB620. 1: 513w 2 Codh xor 201, R5668 1%;6‘”
2628 - PU. SMBus node ISNS HS GAIN N RL 2 1sns Hs AP N oo @ 74 D
5 VDD ¥
1/ 2200\111 U5620 = 1/526W
2 PAC1921-1- Al A %%EZgEAR:Lsooo. A7: 5MM PLACE NEARSRI150: SMM oo 0201
| =| : 1 ﬁssé
6 ADDR_SEL/ GAl Niggli\l out| 4 SMC_CPUVR ADJUST | SENSE R 1 9 2SMC_CPUVR ADJUST | SENSE oo 7 39 v R56267]§, 74 I SNS HS COVWPUTING N 1 Olézg
= 5 s 5% Jicsezs . Us5660 R5665 17200 S 1 MD—= e e AN\ A
74 42 (TR CPUVR | SNS1_P R SENSE+ READ*/ | NT)| RD L a7 1/ 20W 0 220 CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 M 15w
74 42 ry—CPUVR 1 SNS1 N R 3 |Sense- SM CLK/ INT_seL| 10 | SMBUS SMC 1 SO SCL CBD i 3 8 oo 2201 s 3\/ 74 a3 a1 ISNS HS COMPUTING P 5|I N Sc70  our |6 ISNS HS GAIN QUT 1 2 |s|Ns|_Hs GAIN OUT R 2012 o
. SM_DATA/ QUT_sEL| © SMBUS SMC 1 SO SDA CBD 14 32 37 40 44 64 69 73 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N ('lgebeg'
PLACENEARSLES40. 1: 5M cow seL| 7 NO STUFF s n ! INGN  afine oo Rerd R5663" 1N o 2oor
PLACE_NEAR=U5000. A7: 5M ( N 20K — 2,
oD _EPAD G\D_SMC AVSS s 2P v 20 o201
o 201,
B GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ) .
In battery discharge scenario negative voltage will be Wth 100mA battery current, WIIl have 10.2nV difference
L y ¢ y
o2 58 43 42 1 _PP3V3_SASW SNS = present on IN+/- pins with | NA output voltage decreasing g?_m ng i nt o sense pins of U5800.
from 3.3V with increasing discharge current. his will set the m numum current threshold at 0. 100mA
¢} g
60 4 PF’ W L —
? L.3N\E/,3w UESDS Y D= LAE N , PANEL | SNS: YES
Q’LH(?:{%E'*" 2w PAREL"T SRS/ V2B o 1C5670
60 43 NASI%EAS\/EéméOSW LCD L v+ -_— 90'%1UF PLACE_NEAR=US000. C1: 11mm
- Us670 2 B3 wor PANEL | SNS: YES
I"NA210 0201 R5675
RSOV 12 I SNS PANEL N s|in ' Scio ~our 6 I SNS_PANEL_| OUT LANAS2 o SMC PANEL I SENSE gy or
0.020 CRI Tl CAL e PANEL_| SNS: YES
I3 = | SNS PANEL_P_ain (200V/ V) reFL R5671" 201 _iC5675 VR | MON Current Sense Filter
0612- SHORT 7 20K ) p— 26032 F .
aND vaw< @i n: 200x o gav  PACENEARRLR000.Gitinm PLACE NEAR-US000. B6: S
- %‘_ B 2’641:2 Scal e: 0.25A/ V 0201 R5641
60 43 PI??NVSWTSFQDSQN LCD R— EDP Current: 0.750 A MAX VOUT: 3V AT 0. 825A L GND _SMC AVSS 3 5 a1 42 43 - D CPUVR | MON L. 0 SMC CPU | MON | SENSE o
M N_NECK_W DTH=0. 2 MM . PLACEMENT_NOTEs:
VOLTAGE=3. 3V Max Vdiff: 15 nmv - - 1/52“‘61‘” Pltl? STLE\I;DOD o
VAKEBASESTRUE = Place close to SMC 0%1 T e
(For R and O —
. . . GND_SMC_AVSS & 55 41 42 4 e
Di screte Hi gh side Current threshold LGND_SMC AVSS o7 9 2 42 0
ol c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
2% boava so 0. 22UF Vtl = 0.290nmv = 0.687A from battery
i o i . .
28 BYPASS=US601: 3MM - H2 BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
E 1 C5613 29% NO STUFF
Eég%up o581 c5601
I By XoR R5619 sprupdiiiiEEeVe SO ' 1|2
= HS COVP FB , 255K, BYPASS—LBGOl 3w 2|0|%
1 1% 3V SMC_BMON_COMP_ALERT_L
.
Rt R5616 US611 8w b oA ¢
Piow AR 2] s nepesaiT o I%FWF’R R5609 U5602  of
2402 8w i HS_covP_out BVON_COVP_FB 1290%, DVNB2D2LFB4 E
HS_COVP_VREF 102 4] SMC HS_COVP_ALERT L o - 1'?5’0‘?(04 R5606 US601. it SMYERE 1
: U5612 | b Piow A0 2K 3 5 MOP6541T 402 ¥ s
R5615 DVN32D2LFB4 Ve F N/ + SE70- z
49. 9K 1 DFNLooGHA. 3 2 %Q?g 1 BMON_COVP_OQUT. 1
/16w - Bl VREF + 4 =
fe .%WTUFF - ML T
2
1
L | 1 C550 gai ;5% Ro0s
= S 8% Scal 2A |V 1o o =
X5R .
1(I)?5610 205 L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
3750w = 1 C5600
,0%01 = p 0. 1UF
2 Sek
(I)?SGOO 205
% -
20W
SM 201 _ .
RB521ZS- 30 B A s 0 I
K 0. 1UF
8%
CERWXER 2
b5k
s m— L SNS_HS_COMPUTI NG | OUT CHGR CSO R P/ N are swapped on purpose o SYNC VASTERJIT VLB SYNC DATE=03/ 26/ 2013
to neasure power into the system ¥ [bbug Sensors 1
CKPLUS. WAl VE=NGI £ Pr badTer m PSG%% PLACE_NEAR=US000. A3: 5MV ml\/b bﬂ
- 50@;_ CHGR CSOR P s|in  SC70 —ourT |6 BMON | O 359:98 d} Appl e I nc. <SCH_NU
CRI TI CAL 1% 23k Bl DI ETE_| SENSE o7 0 ® <EAL ABEL >
7 %0 @wﬁé\'vm):—' N REF{L RS56Q1 vgbw |, AR GhT T R000- A3 S NOTI CE OF PROPRI ETARY PROPERTY:
. - . CKPLUS_WAI VE=Ndi f Pr _badTer
- - GND 5% 1 i . 22UF THE | NFORMATI ON CONTAI NED HEREI N IS THE
Repl aci ng caps with 100K PD on | SENSE SMC i nputs > vzt = Ot TR ETUETL LA R IR S
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 01, 885, |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 56 OF 121
11750008 1 | Res. MR, 1/20W 100K GHM 5, 0201, SMD 5675 PANEL_I SNS: NO L J M 111 NOT TO REVEAL CR PUBLISH IT | N WHCLE GR PART
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5

4

3

CPU Proximty, Inlet ,DDR and BMON THR Sensor
M K NEGK W DTHEO. 25
R548700 M LI REW DTH-0. 25 mm
supagfiRiL Ve 0 2 2 PP3V3 Sq CPUTHMBNS R
5% 1 C5800
v 20w 0. 1UF
2 CERM X5R
* NOSTUFF
7a | NLET _THVBNS D1 P 'R5802 'R5806
3 PLACE N 830: 3VM = o] CRITICAL 390K 390K
L N DEAREQE830: NOQET. nect ov=TRE C5801 1 VoD 1/ 20W 1/ 20w
, Placenent note: 830 1 AT PLACENEARELSE00. 2:5mm " 2200PF —— § 0 ,201 2201
i -4 0w ——
_Place Q6810 next to DDR/5V/ 3.3V supply on TP side BDFN;})?G%JI:Z T, 5%, PLACE_NEAR=US800. 3: 5mm xR cimn 2 Eh%. 94- 2
2 0501 X M oo 2 N © | CPUBMONSNS ALERT L
7a | NLET _THVBNS D1 N bP1 THERM {ooD
—1.3 {on ALERT* h10 _{ CPUTHVBNS ALERT L o =
CPUTHVBNS D2_P
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE PLA“ RU5800. 4: 5 L “4lprDNB SvDATA| 11 SMBUS SMC 1 SO SDA CEBD) 4 32 37 40 43 64 69 73
T o - 1C5811 C5860 1 Q6860 Cgp2 1| AT EEmENe Sem 5 | onor o okl 12 sveus sve 1 so sa
Pl acenent note: ! 810 1 —— 47PF 47PF —— 1 DEN1006H4- 3 2200PF — CEBD) 4 32 37 40 43 64 69 73
' ’ ' BCS46BLP T, 3% 20T BC846BLP v oT 16 6 CPUTHVENS ADDR SEL
Place Q6830 between near rear vent on bottom side DENLOO6HA- 3 2 NPO- COG- CERM NPO- COG- CERM 2 X7R- CERM 2 PLACE X SENSE+ ADDR_SEL
1 ace BP0 befween near rear_vent on petfomside ) 0201 0201 0201 FESSERERAERS DI 15 | SENSE- 7 R5805
PLACE_NEAR=Q6860: 3MM 3 [c2 N e HANNEV'G} 0
- 7 0 ISNS HS GAIN P 13 | pUR_SEL 5% ow
A 14
Det ect DDR/ 5V/ 3.3V Proxinity Tenperature a3 | SNS HS GAI N N TH_SEL T, 50501
o CPUTHVBENS DUR SEL @D THRM PAD Pl acenent note: '
NI S5t - ' Place US800 under CPU
R5803 CPUTHVBNS TH SEL ® ~ L race tHED under U =
10% J%{g%':fl Wite Address: 0x98
vz 10K Read Address: 0x99
201, 50
1/ 20w
201,
——
BT, MLB Bottom Proximty Sensors B
R5840
0
4 TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBNS P44 74
N TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 1 20w
ez0 (S| L GA20 o
— 47
ot T & 41 supayfiiiL s AMA—ER S0 BRI SE R
. TN ™
2 5581 000 CERM R58 Vo UTAESCW Bre0:Zo 1 C5810
74 TBTTHMENS D2 R N 1 2 _TBT M.BBOT THVBNS N4 74 0. 1UF 1
v 201 1 0% R5811
/20w 2 S 22K
A xR K
0201 uUs810 1 1/ 20W
e s TBDTHVBNS_D2_P EMC1414-1- Al ZL == A,
TBT M.BBOT THMVSNS N ry o - - T T - - - - - - =9 E XNET INECTI TRUE veop _—
e , Pllacement note: ! NOXNET_CoNNECT! “ngum . 2| pp1 THERM / Al 7 TBT INLET THM L
3 s PLACE_NEAR=Q6840: 3MM N Pl_ac_e _(BS_ZO_CI_os_e t_o _TB:F on _TO_D s_i d:e o _' 22005& — 3| o CRITI CAkLEF(I’* 8 TBTMLBSNS ALERT L w0
0V oD
5 43;'1_% L — 47PF X cEsu 2 4| P2/ DNs SVDATAL_ 9 SMVBUS SMC 3 SDA Qo 50 57 w0 61 1
S5V
DFNI006HH-3 2 58S o ceru ZRVe: TBOTHVENS D2 N 5 | one/ DP3 svoLk |10 SMBUS SMC 3 SCL LB 3 37 40 64 73
TBT_M BBOT_THVENS P a7 e e e oo .. G\D
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
R TBT_M.BBOT_THVENS P
TBDOTHVENS D2 P a7a R e |
3 CE @8 0: 3VM NO_XNET_CONNECT! ON=TRUE -
PLACE _NEAR=Q6850: o, 5812 ¢
1 C5850 Pl acenent note: ' >300PF
1 . — . ‘)
B 425_% — gﬂZPF ' TeD ! PHACENEAREBE10. 42 o oV SYNC MASTER=J41 M.B SYNC _DATE=02/ 06/ 2013
DFN1006H4- 3 2. Lmmm s s s s s s s s s s s s s s PLACE NEAR=US810. 5: 5 XTR CERM 2 T
. 2 ek oo e - o : Ther mal Sensors
TBDTHVENS D2 N a4 74 ZRVe: TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38
Appl e I nc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
it THE | NEORMATI ON_CONTAI NED HEREI N | S THE
74 aa TBT M.BBOT THNVSNS -B- TBT M.BBOT THVSNS P — TBT M.BBOT THVSNS P 44 74 ‘prﬁgpslc}ggég&pAG?EgYTngEpplﬁat&il\G
=, VAKE_BASE=TRUE =
aa | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
74 44 TBT M.BBOT THVSNS t T?,IKEMBAE;ESTR‘;'HNSNS N — TBT M.BBOT THMVSNS N 44 74 |1 NOT TO REP R OOPY 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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FAN CONNECTOR

R6010 PP3V3_S0 §a8%380sg 1517 ag 27,30 35 8
AN NOSTUFEF
1Z6w + C6010

0201

— Qoo UF
X/ BYPASS=U6010: 3mm
2 X5R
201

PP5V_S0 537 5% 40 51 52 58 30 50 o1
51850793
CRI TI CAL
1
R6060 FF14A- 4C R11DL- B- 3H
47K % R SM
1 zé‘@ Nex——(O)
R6065 20, ey o
- o SMC_FAN_0_TACH 137K 5 . EAN RT_TACH 219 | TACH
126w i O | MOTOR CONTROL
201 o| GND

R6061 1

10%5
1/ 23W
281

2

— e

YM_VER_3

1
w G

S

7 [T SMC FAN O_CTL

T3 7o« FAN RT_PWM
(]

SYNC VASTER=J41 M.B

SYNC DATE=02/06/ 201

TTTLE

Fan
BTG, NOVEET s |
<
d} Appl e | nc. SCH_NUM>| D
<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON _CONTAI NED HEREI N | S THE <BRA|\D_b
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 60 OF 121
11 NOT TO REPRODUCE OR COPY I T e ——
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 45 O: 76
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

@ %0 o7 20 1 3y ¢ PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 = CRITICAL
100K 3, 3K 0 1UE L VDD
ow oo T U100
, 261 2361 XSR- CoE 2 64NBI T
WSON
s SPIL_MB CLK 6 | sck si/sicol 5 _SPlL_MB MOSI 4 LPC+SP| Connect or
SST25VF064(I:_E
OM T_TABI
0w SPL_MB CS L 1) o _
W L s vt soso1l 2 SPl_MB M SO, e LPCPLUS
o 15 15 (D> SPI ROV USE_M_ B 7 JRsT*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) DF40(\)]-63%8PO-O av
ROM wi || ignore SPI cycles. N MST-SM
5950 a0 40 38 37 30 3 30 17 PP3VA2_G3H 31 o~ 32
o1 59 58 56 52 51 45 22 17 36 _PPBV_SO 1
o Uool2 . | SPL_ALT MSO oo s o
= o o1 17 p—LPC_CLK24M LPCPLUS > 3 00l" o | LPCERAME L s oo
o o1 57 10qgry_LPC_AD<0> — ? 00 g o—a | SPIROVI USE M B S e
00
60 6457 14 LPC AD<2> -— O 10 o | PMCLKRUN L -
o oy LPC AD<1> ~—e ooz o sh AT OK pe
o o0 37 gy LPC_AD<3> 3 00% g | SPL_ALT CS L am s o
ot 10 [rmy_SPL_ALT_MOSI 1500 016 qup | LPC_SERIRQ G 55 97 o
os 16 15y XDP_LPCPLUS_GPI O o008 g | LPC PWRDVN L am = o o
o o0 10 [y LPCPLUS_RESET_L - 12 00l20 o [svc D o o
o4 38 37 (OO} SMC _TDO - 21 00 22 - SMC_TCK oo 7 38 o
~ TP _SMC TRST L 230012 o SMC RESET_L OOTy 37 28 50 6
o« TP_SMC MDL - 500125 4 | SMC ROMBOOT o = o
o4 38 37 (TR SMC TX L - 27 00 28 - SMC RX L oo 7 38 e
2065030 o | SMCTNE oD 7 0 o
33 C 34
51651039
SPI Bus Series Term nation
PLACE_NEAREJGTI00. 275 SPL_ALT M S0 .
] 3 ~ 2. 5nm NOS
PLACE_NEAREJGT00, T57 5mm SE: ﬁtl— KI :: : |\/B.t t Car d ROVI SI ave
PLACE_REAREJSTO0. I275MN Sp| AL T _CS L 40 e
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.°9 43 43 43
M‘éow 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
CS0 6 2 Pl B L 16 69
09 4 m SPI RL PLACE_NEAR=UO500. Y7 bnw\/z SPI CSO L 1 ,\éy\/ PLACE_NEARERGIZ5. 275 S M_ CS @
1/ W 1/ W
R6111 & R6121
o SPI_CLK R 1433 5 o SPI_CLK 1243 > SPI_MB_CLK gy ue o
@—Pmmﬁum\/sy\/ ’\//Sy\/ PLACE NEARERGTZ6 275
1 W
CPU Mast er e Re112 R6122 z’?ff M_.B ROM S| ave
o 10 SPI_MOSI_R 1A%5 2 . SPI MosI 1243 2 SPI_M.B MOSI 1o 00
@—mmﬁum\%\/ ’\/5%\/ PLACE NEARERGTZ7 27 5t a:ing
1/ 20W 1/ 20W
R113 i Reigs ih
00 14 Pl 1 2 = SPl_MSO R 15% SPI_MB_M SO (g u o
- | = . L omm 5% % PLACE_NEAR=UGI00. 2.5
1 W

69 37

= o rp—SPL_SVC M 1’\/1\?\/2mm
Y, = = 5T Inm
SMC12 WMast er Ujﬁgw R6116

15
= o m—SPL_SME CLK 1’\/5y\/2mm

o v ry—oPl_SMC CS L

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

LPC+SPI Debug Connect or

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

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

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

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

GAI N 6DB
o N ECC W DTH-0. 2 1
R6414 M N LI RE W TH-0. 5 mm
64 62 58 55 54 40 35 32 PP5V_SARS3 ARA 2 PP5V S3 U621Q,
1o 51830519
el 1 C6407 NOSTUFF CRI Tl CAL CRI TI CAL
= QtF 2 R6413" .| C6401 26404
2 18% Eerv PVDD 100K = Z7UF 78171- 0002
0201 5% I 2°% M RT- SM
CHCEA],% uU6410 1 Zﬁ,‘év 2 E‘C%\\?-T 3
0805- LLP _( )
0. 1UF MAX98300 12 M N_NEGK W DTH=0. 20 mm
74 65 o1 [T SPKRANP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ Bl ML NE e, 30 ™ 74 s SPKRANP_ROUT P 1ls
11 14 MAX98300 R N sl R A G [ 14 o1 SPKRAMP_ROUT N 2]
CRITI CAL i G W BT 70
CB411  xsrcerm e 2
0. 1UF 0201 < SHDNF GAIN_ S R AMPLGAI N 4 4 C
7 55 o1 [T SPKRAMP_| NR N 1] |2
—-E 1 = =
v 'R6412
mpégnm PGND %Q(/{)’OK
65 61 m SPKRAMP_SHDN L ://FZDW
1 2 2 201
R6411
100K
%
1/ 20w

201

SYNC DATE=02/06/ 201 A

SYNC MASTER=J41 M.B

TTTLE

Audi o:

Speaker A

d} Appl e I nc.
®

= |
<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
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%W = Qo tUF R7417 1R7418 &85 x7R Gl 2 ° M
2 180 200K oo s 0402 1 1
oS08 o 1om %‘éow } ‘éow =
S T Lwand T4
XWT400%) O 2% ==
1 402
D_DORREG SGND_
_@({{f‘ £k W BIFES: F5"n
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SKI PSEL St rap

VREF2 Auto Skip (Hi gher Efficiency)
VREG3 OOA Auto Skipl(Lower Efficiency)

o4 62 41 _PPBUS_S5_HS_OTHER | SNS

BYPASS=Q7520. 1: 1. 5nm

62 53 36 PPS5V_S5
1 1 1
cr542 1|, c7540 |, 1 C7570 1 C7541 62 58 55 54 49 47 35 32 PPSV SIRS3 c7584 1|, C7582 + C7581 ?305022
62UF- 0. 023CHM 62UF-0.0230M—— ——= 1000PF  —— ur or poves v 62UF- 0. 0230 62UF-0. 0230M— 100
20% 20% ; ;
v 2 v 2 2 5% cerm P c7500 * M N_LTNE_W OTFE0. 2 mm v 2 Y 2 2 1% ceru
et oo Be 1 0201 02 1 —— M N_NEGKCW DTH=0. 2 mm et chot a5 1 0201
100 ——
w2 54 §__P5VP3V3 VREF2 BYPASS=Q7560. 1: 1. 5rm
402 1
) = E I ] I crs01 crs03 1 1 c7505
R7500
A = 0. 2208 —— 2200 —— —— 10F Pava_ss VBST R
55 @ = 8 3 i o W N_LI'NE_W DTF=0. 6
/20w 0 > 0 0 4 oo 2 2 M N_NECK_W DTH=0. 2 mm
W > x x DI DT=TRUE
0201 > > > 03
2 ’R7564 :
F=400KHZ SKIPSELL ) A C7564
P5VP3V3_SKI PSEL SKI PSEL2 5% R p—
10% PP3V3 S5 REG R
5855 54 49 47 35 33 PPSV.S4RS3 1 g iy u7501 eN 12 s e o T+ = 1iow i —PPVISSREGR 4
b 1902 - Vout = 3.3V
Vout = 5.0V < = 3.
3
TI CA P5V_S4RS3_REG L PS5V sarss vesT 31 [VBST1 =] VBST2| 26 P3 VBST M N_LI NE_W DTH=0. 6 mm CRI Tl CAL
7.2A MAX OUTPUT EH7520 DI DT=TRUE 6 | M N_LINE_ W DTH=0. 6 nm DI DT=TRUE g DI DT=TRUE M N_NECK_W DTH=0. 2 nm L7560 6. 5A MAX OUTPUT
M N_NECK_W DTH=0. 2 mm o
S - o - PSv S4RS3 DRVH 1 |DRVHIL — DRVH2| 24 P3V3 S5 DRVH 2. 20k 20% 13A- 0. 012
2.2 20% 13A- 0. 0120HIT 7 [lvsw TGR| 4 M N LI NE W DTT0. 6 mm D OT=TRUE GATE_NODE-TRUE i GATE. NCDE=TRUE D OT=TRUE M N LI NE W DTTE0. 6 mm 4 UH 20% 13A-0. O F=400KHZ
U LTRE M NNECK_W DTH=0. 2 mm
’ S = 2 ’ I 2 ] CRITICAL e St s 2 SWL [ svel-2 s\za\g T D DT=TRUE ™M N_LI Ngwmmu 6 - - S 'CRI T CAL
= = TOH_NCDESTRUE = o
R T VEO63 TR S WL WD 6 O OT=TRE SW TOH_NODE=TRUE [= T N KE wETho 8 P NEOSIT2R2NS: S I ool O
150UF- 0. 05 6251708 —] P5V_SARS3 DRVL 30 |DRVL1 DRVL2| 27 P3V3 S5 DRVL 15251798 1 SO ¥ 1 C7572
oRITICAL 7552 * 2 2 —of M NI NE_W OTFe0. 6 mm O DT=TRUE GATE_NODE=TRUE GATE_ NODE=TRUE O DT=TRUE M N_LTNE_W DTF=0. 6 : : C7590 .
e ) sl 5 M N ReSW BTHES: S S e cspal 1s Ry M N ReSW BTHES: S 7590 | 592 12 T000PE
C7554 |, i C7550 520 xw521g] &1 stqs?ﬁ stq:g] ~ o e i pal
62UF [ WS 2 s LA ;MEAR—L7520 1 3mm h o C7518 AP P5V_S4RS3 CSNL 8 |CSNL CSN2|_17 P3V3 S5 CSN2 Cc7588 ol 83V 2 2 3om cerRM
20% : S : 505 0201
3 caSE- B2- SM 10v E 0. 1UF A sE- B2- SM
L2 wer 2 1 pLAcE_ NEAR=L7520. 2 brm | NOSTUFF 0. 1UF 54 _P5VP3V3 VREGS 1 '\;\(\' 2 PS5V SaRS3 FUNC 11 |MODE RF|3 P3v3 S5 el LIl PLACE_NEAR=L7560. 1: 3mm PLACE |NEAR=] 7560. 2: 1. 5mm
s es m e o iV oz PLACE_NEAR=L7560. 2:
1 . 1 C7571 PLACE_NEAR=L7520. 1: 3mm ] PS5V _SARS3 VFBL 9 |VFB1 VEB2|_16 P3V3 S5 VFB2 il | ORI TI CAL
150UF- 0. 0350HM [ * oy 71 cAL 2 Lo
—_.C7553 1000PF ;g://o P5V_S4RS3 cOvPl 10 |COMPL CovP2|[_15 P3V3 S5 _COMP2 o
2o 100 aWd22 O M N_LI NE[WBTFE0. 2 mm ML NE_W DTFE0. 2 mm O
A 16V su 0402 M NNECIQW DTHZ0. 1 mm P5VS4RS3_EN R4 |ENL EN2| 21 Pavass EN R M N_NECGK_W DTH=0. 1 mm 0402
CASE- B2- M ;;S’]QEW PLACE_NEAR=L7560. 2: 3
1 R7547 5_|PGooDL PGOOD2| 20 R7546 XW'5
PAE®EAR-17520. 1 1. 5rm)| 1 35K @D THRM PAD 1. 54K
Sars e 'R7536 NO STUFF — z
— P5V. 3 _VEBILIXW * 1
) M NN BTHES: 5 20 e ool XWr'500 8 1/12Wl;w P3V3 S5 VFB2 XW
M N_NECK_W DTH=0. 1 nm| 20w 1 20K A 35383905 20 'R7516 I N
201 w Daow R7549 hd 201 M NNECK W DTH=0. 1 mm
Lo v 0 6, 65K 2 X7R. CERM =
SERY . P5V_S4RS3_COVPL_R e eow PLACE_NEAR=U7B01. 28: 1mm 1120w 0402 R7563
M
R7556 N c7537 1 eon = , 201 = 10
=  4.22K c7536 2ropr —— |? $5ow
120w 4700PF 10w —— Pavs S5 csp2 R M
10% AP M N LTNE WOTFEO. 2 mm D DT=TRUE 201
205, o, an cem M NCRECKW BTHEO, £ s s e R
201 M N_LI NE_W DTF=0. 2 nm M N_LI NE_W DTH=0. 2 nm
PS5V _S4RS3 CSP1 R M N_NECK_W DTH=0. 1 nm ]M N_NECK_W DTH=0. 1 nm
DI DT=TRUE M N_LI Ne WDTH-=0. 2 mm T R7560
M N_NECK_W DTH=0. 1 mm o _povpava veEE o4 _P5VPaVE VREFD 23. 2K
M NI NE_W OTFE0. 2 mm 1o
M N_NECK_W DTH=0. 1 mm 120w
, 201
M NREGCW BTH-0. 1 1 VN LT WBTHED 2
- M N_NECK_W DTH=0. 1 nm N
R7561
10K
Glo Psveavs_seno 1%
MIN_LI NE_W DTH=0. & 1/ 20w
M[N_NECK_W DTH=0. 2 mm W
ThcE=ov , 201
PLACE_NEAR-UTS01. 4: 2mm PLACE_ NEAR-U7501. 21 2mm
1 1
R7551 R7552
0 0
5% 5%
1/ 20w /20w
20201 50201
50 [TR)-LOVSARS3 EN 50 [TR)— S5 PWR EN
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5V S4RS3 / 3.3V S5 Power Supply
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1. 05V SO Regul at or

64 62 53 52 51 41 _PPBUS S5 HS COVPUTI NG | SNS

c7620 |, crez1t|, C7622 | ||'cr619 B (1:7':624
s1 42 30 27 17 30 35,313 5. _PPIVOS SO 62UF-0. 023GM—— 62UF-0. 023GM— — 1000PF —— —— 62UF- 0. 0230+M 1L0‘/In
55'58 &5 V2 o2 2 2 2 uv 2 18¥
Rspret Rspret G402 il 462
P1V05S0_BOOT RC l PLACE_NFAR=Q7630. 8: 1. 5nm
N LI E_W DTFE0. 5 mm
M NEGCOW BTHEG. 3. nm
64 62 50 54 10 a7 35 52 _PPSV_SARS3 ‘ C7601 : o oreTRE 1 C7630 =
10UF —— 0. 1UF
i T 1 T,
2 2 .
CTRe 1 Rre39 o]
R 2 5
3 e Q7630
%35 = s
—_ R N 2 E DP(E%FQ 12S
— VLDO'N P1V05S0_VBST
= W m A
i
12 [vsIN VBST| 1 RUE 9 v+ oM T
Scrub S3 & S5 pins connecti ons! U7600 R R7631 E| R7640
P1V05S3 EN
Posso En dole  TPS5L916 24| s 4 L7630 0. 0¢
* QPN orvil 11 : 2 1. OUH 20% 11A- 0. 0110HV &t PP1V05 SO
0612- SHORT
R TN LR WD 7 & VREF CRI TI CAL 20 P1V05S0_LL swfls 10 o E 2 PPLVOS SO REG R i =
M N_NECK_W DTH=0. 1 mm M N LI NE_W DTFE0. 6 mm = ) NOSTUEE FDSD0630- SM M INLINE WDTHE0 6 3 2 Vout = 1.05V
151 1 P1V05S0 FB 8 |REFIN VbR 2 SW TCr NeoESTRE - TICAL  VaTaaerosv 2™ CRI TI CAL
Cr6 R7611 R — VA P ST neve-TRE = .| 21A Max autput
0. 1UE —— 35. 7K N_NECK_W DTH=0. 1 mm ] C7649 ~|,
> Sow PLVOSS0_MODE 19 vooE VTSNS L 620, 2: 1. 5o mor—"f = 300 kHz
XTR- P1V05S0_TRIP 18 |TRI P P1V05S0_DRVL 7 |LsG 7623 1 20%
oo ist 2 201 M N_LI NE_W DTH=0. & 1 B 2
vy VTTREF M N_NECK_W DTH=0. 2 mm 1000PF case- B2 S
GATE_NCDE=TRUE 5% —
Dl DT=TRUE {7 74 a2 28V,
ron oo SE LR S
! I SNS 1V05 SO N
597%]}{2 1 C7616 d § 9 4 P1V05S0 PGOOD oD = 3 3 3 g 0(()51%': I .| creas e sersn s im 2
. — — T 330UF
10w T %fF  |'R7610 |'R7613|'R7614 AN 1% . XWr 61007
2 15% cerw 1K 47.5K" 5 17.4K F X7R- CERY 2 2 2 oaa
290 i 9402 v ow ow ow 0402 o5z 1
o —
2201 2200 220 = 2| C7650 * L -
XWF 6000 ©- 22 ——=
SM c% N :
) 0
P1V AGND
M Nﬁ?ISNSE?W DTH=0. 6 mm PLACE_NEAR=U7600. 217 ITrmm
MN RECK W DTH-0 2 mm R7641
P1V05S0_VDDQSNS N 10 B P1V05S0_VDDQSNS_R
5%
M NREGCW BTHEG. 17 mm 1/20W M NREGCW BTH-0. 17 mm
201
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5

F7700
3AMP- 32V- 467

64 62 50 49 42 a1 27 _PPBUS _G3H 1 2 PPVI N S

603- HF

PLACE_S| DE=BOTTOM 1R7 7 8 8
0L
%zow

LCOBKLT EN DI V_L

LCOBKLT_EN L

707 =
DWN5LO6VK- 7

sorsss_l Kh

[

S

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
706 *C7797 AND C7799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
FDcesgz\PZ_SBl\/soo;L LOADI NG 0-65 A (EDR) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOT6- HF PPVI N SOSW LCDBKLT FET “ *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
© THERE | S A SENSE RESI STOR BETWEEN .
2 PPBUS_SW LCDBKLT_PWR CRI_TI CAL R Tieal
: AND PPBUS_SW BKL L7701 D7701 PPHV_SOSW LCDBKLT
ON THE SENSOR PAGE 15UH 2. 8A 6! 123
w o PPVIN SOSW LCDBKLT , 1 2 | CDBKLT BOOST AN
CRITI CAL Pl MBO53T- SM 2 : CRLT CRITI CAL
’ c7712l Lc7713 Sl e RBL6OM 60G| |1 7796 |1C7797 |+ C7799
= L 2§20/0PF _ Tou — TOUF
2 . 2 2
4§¥ 04§ZCERM %glo- %glo- 1
PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
__:PLACE7NEAR=U778EAéE %%_D778&A9E3NEAR_D7701 2: 5mMm
N = =1V~
XWF720
SM

BYPASS=U7701. [%115mn BYPASS-U7701 D1: 3mm
1
1%Lé|; f— /01UF

2
605°F R CERM

PPVOUT _SW LCDBKLT FB 1 2
&ﬁ EECEE_ *%BH:ES'} MY PLACE_NEAR=C7797.1: 5mm

R 492 PP3V3_ SO 10. 2 ohmresistors for current
» r—EDP_BKLT EN | LCDBKLT DI SABLE BYPASS-UTTOL. G 4 nmeasur ement on LED strings.
707 7 _‘é 1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES BOM OPTI ON
GVK‘ - 613V ne = . 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
RNFX R
(GND BKL SGND) Fili v?fm 5 SLm L\)/ . 103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
:[e%s u7701
1o > BKLT_PLT_RST_L 25- BUVP- M CRO
E R7741 BKL_VSYNC R D2 |ysync swol Bl e
1 ,%/(i/li/z BKL_FLTR < | FILTER ° w1 B2
5%
1/ 20W BKL_| SET B3 |jser @ FB[AS BKLT: PROD
o 10 25 19 10 16 > SMBUS_PCH_CLK z’?ff BKL FSET 54 | reer § R7718 o LED RETURN 2 00 o
mm
R7757 BKL SCL D3 | sak - £ BKL | SENL PLACE_| NEAREUY 701 Dg T8m ) Nr\rHE'&CW DTH=§ gomlﬂn
00 40 25 19 10 16 SMBUS PCH DATA 1 BKL_SDA D4 1soa corl o5 BKL I SEND '
Addr 0x58( W)/ 0x59( Rd) BKL_PVW A4 | oy curs| & BKL | SEN3
1 2 BKL_EN A3 |en autal E3 BKL_| SENA
ss .2 _PPVI N _SOSW LCDBKLT R 1 < outs| B2 BKL_| SENS
2Q0K™ Ry715|  TP7701.g%3 BRL_EAULL FALT | caL OUTe| ELBKL_| SENG “
w 100K PLACE_S| DE=BOTTOM 2
R737304 20W I 2
2 1 60 64
» —EDP_BKLT PWV IANNE— Fpwe9. 62k Hz 88 6
1/2@0W L | _LED=17. 1mA see spec for others g| §| 2 BKLT: PROD
1 = N
Egéow 1 zng %%OW PLACE_! NEAREOr 701, Eg 18 M NI\EINIE'&(:W BHHES: 0"
261 20%, XW710
SM
D_BKL_SCGND 1642
| _LED=369/ Ri set m@@& W’BRES 2 L

59 58 56 52 51 46 45 32 17 1
83 62 &

(EEPROM shoul d set EN_| _RES=1)

Keyboard Backlight Driver & Detection

v 50

10UH- 0. 58A- 0. 350HM

BYPASS=U7750. 1:2: 2 MM

C7750 :

PLACEMENT_NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)

Keyboar d Backl i ght Connect or

1098AS- SM ?‘]W?T%%_Aé
FF14A- 4C R11DL- B- 3H
F- RT- SM
NC 5
t o
7 2 O
1c« KBDLED ANODE J _g
NES_CX\(IDTH: L 2T M
-ACE=7 R
1C7755 (1 C7756 Nex—0O
- 0, 22UF —— 0. 22UF 1850793
2 ?68}(- CERM 2 ?68‘4. CERM 5 SYNC VASTER=JAL NLB
0603-1 0603-1 TTILE

SYNC DATE=02/06/2013

LCD/ KBD Backl i ght Driver
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Wea

s [Ty PLVBS3 EN

s (0T} P1V8S3 PGOOD

34 29 28 18 17 1 11 8 PP3V3 S5
74 84 5% & 4

2

64 62 59 58 46 18 14 11 8

1.5V SO

LDO

62 57 23 22 21 20 [T PP1V8 S3

s 20 [@)-PM SLP S3 BUF L

BYPASS=U7870. 4: 1nm

CRI TI CAL
u7870
TPS72015
SN PP1V5_ SO
4 |BI AS
6lN out| L Vout =
3|En NG2 s NC
T
ao BB 1C7872
5| 7] —— 2 2uF
To06
2 S 2 2 G
202 i

BYPASS=U7870. 6: 1nm

Max Current =

(1 + Ra/ Rb)

8 58 59 62 64

1.5V
0. 02A

1 - 15251870 R% gg
2 L7820
7829 5120 oo s 0. 962
DEN 2520-SM oslz%é\/
2 EN CRI TI CAL L. 8 P1V8S3 SW 1 2 PP1V8 S3 REG R 1 2 __PP1Vvs S3 20 21 22 23 57 62
Db ORIl CAL 3J< >L4
3poRr vrBl 6 P1V8S3 FB VOLTAGE=T. 2V CRI Tl CAL
1c7823 | crs21 CRTICAL neo e
4ski p Rsl |5 L o C7825 1 Vout = 1.794V
G\D THRM PAD A 5%, 2%, 2208 —— Max Current = 1.8A
R7820 v 3 % Freq = 1 Mz
7 9 113K 020 X5R CERM 1 q
1% 6
11200
201,
<Ra>|
R7821 CRI TI CAL
C7822
90. 9K 22UF ——
1/ 20w 62330
201 X5R CERM1 2
2
<Rb
Vout = 0.8V *

1. 05V SUS LDO

requires JTAG pul |l -ups to be powered at

Cougar Poi nt

1. 05V when SUS suspend well is active.
Pull -ups (3) nust be 51 ohnms to support XDP (not required in production).
70mMA is required to support pull-ups. Alternative is strong voltage
di viders (200/100) to 3.3V S5, which burns 100mWin all S-states.
CRI Tl CAL
XDP
u7840
TPS720105
PP3V3 SUS SN PP1V05_SUS 16 62
41BI AS
sl e Vout = 1.05V
R R Max Current = 0.35A
EN NGZ_x NC
XDP XDP
C7840 * an BB 1 C7841
E 7

SYNC MASTER=J41 M.B

"M sc Power

SYNC DATE=02/ 06/ 2013
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8 7 6 5 4 3 2 1
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 57 PPLV5_SO 1.0, 2 1.0, 2 | pPivs sosw AUDI O HDA. 1; 17 = 3 3V SUS SW t C h
g ugbe R . 902
NOSTUFF 053801 05?801 e Rosg 20
R8040" 08040 4+ — PP1V5_SOSW AUDI O - U8020 0o
2B TPS22024 PP1VE_SOSWAUDI O 4 o “® 5 EiiER b TreY3 SO 3 Oelz%m
2R . & R . PHEg T s 2 AL, PP3V3 SUS FET R ? _PP3va_sus 6 11 18 10 45 57 50 02 64
2 szlvn  vo([e Mt e ' ey var(lor TV S oLV Eoe Tiom D
CRITI CAL Us040 P3VASUS EN alat T ne o Ne
s PLV5SOSW AUDI OJEN | @ loy > D N a0 ugson20
GND
Part TPS22924C C80201 g Part TPS22924C
cpogr . el .
. GZLéO/ Type Load Switch 62807 Type Load Switch
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
\ @1.8V 21.8 nGhm Max p @2.5V 25.8 nthm Max
L Current 2A Max = Current 2A Max

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

R8000 1-—\
0. 002 50202818 188 8 PP3V3_S5 C801%§_ -

. BENBERLYL T o)
i1 ePava s TPSgg924 opr2Srcer 8 UB005
BHUL 0 AL, PP3V3 FET_R 2 _PP3v3_s4 2033 38 38 30 62 01 02
B2 |WViN  vour([e1 ] AN 3>L 14 EDP: 119mA JiC8070 SLGBAP1471V( 2
CRI TI CAL e ﬁ?FtES 38W NC ’ - o UF = TOFN 3 | g PP1VO5_SO R
o 20 1 S4_PWR EN 2 |on VD 2 By - PCH HSI O PWR EN 9 |ov CRI TI CAL 5 PP1V05_SOSW PCH HSI O s o2
@ 0 D o us0o0o0 Us070 I B xoR " 71T EDp. 1 84A o
C80001* g Part TPS22924C SLGBAP1453V = oD us005
1.008 — - P3V3SOSW SSD_FET_RAMP 7 |cap  'OFN ol 3 o . C
Sk 2 vpe Load Swtch SSD PWR _EN 2l CRITICAL | s _ pp3yv3 sosw SSD FET R Par t SLGEAP1417V
0201-1 R(on) 18.5 nthm Typ C8071 1@ 8™ ’ =3 “ EDP: 5A = = Coad Switch
{ @2.5V 25. 8 mhm Max 4700 g% G\D MN-kER-WBHHES: 38 sense R on sensor page ype oad Swmtc
= 2 @ _ : R(on) 9.8 nthm Typ
Current 2A Max 267 NOSTUEE l ugso70 HSI (1)V;1as turn-on requljr enment of @4V Vgs TBD nohm Max
= R8Q70 = Part SLGBAP1453V <0. 1V/uS ranp rate an
- <65uS from EN to 95% (1. 05V) Current 6A Max
. s 58 P3V3SO_EN 1 2 Type Load Switch
5%
3.3V S3 S h o T S Rom | 7.8 mam Typ
- \M t C Rosgg_zl 02’\%81 @ 25C 8.5 nmChm Max
1% current 5.3A Max
74 64 U801O 0612 SHORT
747 ¢ PP3ve_ss TPS22924 PP3V3 S3 FET R > PP3V3_S3 15 10 19 33 36 40 41 62 64
L A2 AL f&’é RS W BT 3]; Y “[4 EDP: 1.02A NOSTUEE
B2 )VI N VCUT( B1 N-NECK—W DTH=8 ggw @060 CRI TI CAL
P3V3S3_EN o T A LREHYB30DPBF
D N ao us010
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70 63 24 20

70 63 24 21

70 63 24 21 20

63

63

70 63 24 22

70 63 24 23

70 63 24 23 22

63

63

LPDDR3 Conmand/ Addr ess

MAKE_BASE
=MEM A _A<5> —  TRUE MEM A_CAA<O> 20 24
=MEM A_A<9> —  IRE VEM 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> —  IRE 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> —  IRE 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
=MVEM A _BA<0> —  TRUE NVEM A _CAB<4> 21 24
=MVEM A A<2> —  IRE MEM A_CAB<5> 2124
MEM A CAB<6> — IR MEM A CAB<6> .
=MEM A _A<10> — IR 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
=MVEM B_A<6> — TRUE MEM B_CAA<2> 22 24
=MEM B_A<8> —  TRUE MEM B_CAA<3> 22 24
=MVEM B_A<7> —  IRE MEM B_CAA<4> 22 24
=MVEM B_BA<2> —  TRUE MEM B_CAA<5> 22 24
MEM B_CAA<6> — IR MEM B_CAA<6> 722
=MEM B_A<11> —  IRE 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 2
=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 MVEM B_CAB<7> 25 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

23 24 63 70

70 63 21

70 63 21

70 63 21

20

20

Menory Bit/Byte Sw zzl e

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

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

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

DS P<1>— TrE MEM A DQS P<0> 77
DS N<1>—" TrUE MEM A DQS N<O> 770

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

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

VAKE_BASE
> _=MEM B _DQ<0> — TRUE NMEM B _DQ<12> 770
» =MEM B DQ<1> — TIRUE MVEM B_DQ<9> 7 70
»» _=MEM B DQ<2> — TtrRUE__NMEM B DQ<10> ;5
» =MEM B DQ<3> — TRUE _MEM B DQ<11> .,
» =MEM B DQ<4> — T1rRUE _NMEM B DQ<13>
.. =MEM B DQ<5> —  TRUE. MEM B DQ<8> 770
» =MEM B DQ<6> — TRUE _NMEM B DQ<14> .,
» =MEM B DQ<7> — T1rRUE__NMEM B DQ<15>
» _=MEM B DQ<8> — TRUE___NMEM B DQ<0> 770
» =MEM B DQ<9> — TRUE __MEM B DQ<1> 270
» =MEM B DQ<10> = 71rue MEM B DQ<2> 270
» =MEM B DQ<11> — TRUE MEM B DQ<7> 70
» =MEM B_DQ<12> = TRUE MEM B DQ<4> 770
» =MEM B DQ<13> — TtrUE MEM B DQ<5> 770
» =MEM B DQ<14> — TrRUE MEM B DQ<6> 0
> =MEM B DQ<15> — TtrUE MEM B DQ<3> 770
» =MEM B DQ<16> — TR MEM B DQ<28> 4
» =MEM B DQ<17> — TrRUE NEM B DQ<29> .,
» =MEM B DQ<18> = Ttrue MEM B DQ<30> ;5
» =MEM B DQ<19> — 7TrRUE MEM B _DQ<27>
» =MEM B DQ<20> — 7TrRUE NEM B DQ<24> .,
» =MEM B DQ<21> — TrUE MEM B DQ<25> .,
» =MEM B DQ<22> — TrRUE NMEM B DQ<31> .,
> =MEM B 23> — M B 26> ;10
» =MEM B DQ<24> — TruUE MEM B DQ<20> ;5
» =MEM B DQ<25> — 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 NMEM B DQ<21> .,
» =MEM B DOQ<29> — 1R  NMEM B DQ<17>
» =MEM B DQ<30> — 7TrRUE MEM B _DQ<18>
» =MEM B DQ<31> — 7TrRUE MEM B _DQ<19>
» =MEM B DQ<32> — TrUE MEM B DQ<44>
» =MEM B DQ<33> — 7TrRUE MEM B _DQ<41>
» =MEM B _DQ<34> — Troe MEM B_DO<42> .,
» =MEM B DO<35> — 1R  MEM B DQ<43>
. =MEM B DQ<36> — 7TRUE MEM B_DQ<45>
» =MEM B DOQ<37> — 7TrE MEM B DQ<40>
» =MEM B DO<38> — True NMEM B DQ<46>
» =MEM B DQ<39> — TRUE MEM B _DQ<47>
s =MEM B DQ<40> — TR MEM B DQ<32> 4,

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 DO<39> ;5

63 70 s =MEM B DQ<44> — TrRUE NEM B DQ<36> 4
s =MEM B_DQ<45> = TRUE MEM B_DQ<37> ;5
s =MEM B DQ<46> = TrRUE NMEM B DQ<38>
s =MEM B DQ<47>  — TrRUE NEM B DQ<35> .,
s =MEM B DQ<48> — 7TrUE MEM B DQ<57> ;4
s =MEM B DQ<49> = 1R MEM B DO<56>
. =MEM B DQ<50> — 7TRUE MEM B_DQ<60> ;4
» =MEM B DOQ<51> — 71rE MEM B DQ<59>
» =MEM B DQ<52> — 7TrRUE MEM B _DQ<63>
» =MEM B DQ<53> — 7TRUE MEM B _DQ<62>
» =MEM B DOQ<54> — TR MEM B DQ<58>
. =MEM B DQ<55> — 7TrRUE MEM B _DQ<61> ;4
s =MEM B > = M B 49> ;5
» =MEM B DO<57> — 1R  NMEM B DQ<51>
» =MEM B DQ<58> — 7TrRUE MEM B_DQ<48>
» =MEM B DO<59> — Ttrue  MEM B DQ<53>
. =MEM B DO<60> — TtrUE MEM B DQ<52>
» =MEM B DQ<61> — 7TRUE MEM B_DQ<55>
» =MEM B DQ<62> — 7TrRE MEM B DQ<50>
. =MEM B DQ<63> — 7TrRUE MEM B _DQ<54>
» =MEM B_DQS P<0>_ TrRUEE MEM B DOS P<1> 77
» =MEM B DQS N<O>— TtrUE NEM B DQS N<1> 77
» =MEM B DQS P<1>— 71rue MEM B DQS P<0> 7 7
» =MEM B DOS N<1>—" 7trUE NMEM B DQS N<O> 71
» _=MEM B N<2>— VEM B N<3> 7 70
» =MEM B_DQS P<3>_ TrRUE MEM B DOS P<2> 7 7
» _=MEM B N<3> VEM B N<2> ;7 70
s _=MEM B P<4>_— NMEM B P<5> ;7
2 =MEM B DOS N<4>— TrRUE MEM B DOS N<5> 7 %
. =MEM B_DOS P<5>— T1reE MEM B DOS P<4> 7 7
2 =MEM B DOS N<5>— TrRUE MEM B DOS N<4> ;7

70 22 _=MEM B P<6>— M B P<7> 717
70 s =MEM B DQS N<6>—= 7TrUE MEM B DQS N<7> 71
06327 IVEM B DS P<6> — TRUE NMEM B DQS P<6> 72363 70
7063207 MEM B DOS N<6> — TRUE NEM B_DOS N<6> 72565 70
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8 7 6 5 4 3 2 1

Functi onal Test Points NO TEST Net s
J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals -
FUNC_TEST PP3VE W AN (Need & TPs) FUNC_TEST PP5V SO FUNC_TEST PPRUS GaH NomeE BASE
TRUE 29 37 38 39 41 TRUE 16 17 32 45 46 51 52 TRUE 27 41 42 49 50 56 62 o
p—— WEl EVENT L o = p—— FAN RT TACH Runaas g p—— PPVI N SASW TBTBST FET e s« __NC PClI E_CLK100M SDP — TRUE TRUE NC PCl E_CLK100M SDP 6a
= = AL RN o Oo—me FAN RT PWI . [ TRE__PPBUS S5_HS COVPUTI NG I SNS . s s 52 55 ox = NG BCLE QL K1L00M SDn Lo e NG POE CLKIOOM SON o
OO—IRE PCIE AP_R2D P 20 69 (Need to add 1 G\D TP) D IRE PPDCI N_G3H 49 50 62 64 o x NC PCl E_CLK100M EWN — NC IEC: E Ei m E i e
PG E_CLKI00M AP_N s = ae  Ppavaz_GaH 5 s e s o o NG PO E CLICLO0N =TRE IRE oM B o
3 1me PO E_CLKIOOM AP_P e J4800: | PD Flex Connector = _1mE___PPVRTC GaH SO o PO E W Do n =T tme N PCLE EWDZRE s
o _1RE POE AP 2R P 1020 60 FUNG_TEST [ _IRE_PP3V3 S5 B 148,818,008 20 2 34 12 “ PO E FWEOD P = PO E FWRD OP e
Oo—IRE PCl E_AP_D2R N 14 29 69 OO—IRE SMC LID 36 37 38 61 65 —IRE PP3V3_SUS o e e e s 6 o4 14 NG PO E FWR2D ON =—IRUE_IRUE P 14 64 D
S _1mE _ PCE_WAKE L s S _TRE___TPAD SPL_MSO R . — Tme  PP3V3 S3 51019 3235 40 1 0 58 s NS FeERY =me me N ECLEDWVRZD ON o
> _tee AP RESET CONN L 2 o _tme USB TPAD P - [ _IRE _ PP3V3 S0 a5 E g a7 10, 27,50,00, o CUSE RN e 5 I RN e
o _RE AP OLKREQ QL 2 [>_IRE __USB TPAD N 1436 68 == PP3V3 SOSW SSD o g e Ee R o — & USE CAVERAP =Rz TRuz NG US e Py PCH
= TmE _USB BT CONWN P 20 00 £ _TmE__TPAD SPI_CLK R . S _TRE___PPIV5_SO U v - N =ae me N USE CAVERAE 2o
> 1mE___USB BT CONN N 20 a0 = _teE __ TPAD WAKE L % = _1=E__ PP1V0O5_SO 8,5.41435,30 17 27 8 42 51 55 = & USE SDP e ep—— B CAMERA o
> e PP3V3 54 295 mwe — TRE __TPAD SPI_MBI R w = _tme _ PPI5V TBT naad T =ae me N USAS 14 o
(Need to add 8 GND TPs) D—IRE PP3V3_S4 | PD . o—IRE PP3V3 TBTLC 15 17 25 26 27 62 64 14 T e P s — TRE TRE % :an_ E/LDNCP<3 = 14 6a
o_IRE TPAD SPI_CS R L s [o—_IRE _ PP1V05_TBTLC 26 27 62 e TNT M e =R IRE M a1 s
J3700: SSD Connect or O—IRE TPAD SPI _| F EN CONN . o—IRE PPVCC SO CPU o 10 42 52 62 o7 N oA S .. — TRE TRUE LNT M _d 3..1> s
FUNG_TEST reod 5 TP > _TmE _ TPAD SPI_INT_S4 WAKE L_CONN > _TmE___PP1V0O5 TBTA O 20 27 02 =i —NS-EDASDLINL = TRUE TRUE % £ ENE i 12 0
OO—IRE PP3V3_S0SW SSD _FLT (Nee S s) O—IRE PP5V_S4 | PD . —IRE PPBUS S5 HS OTHER | SNS 21 54 62 o4 13 NG CLINK LK = IRUE TRUE 13 64
> _RE PCE SSD RD N<3..0> 4o [>_1=E__ TPAD USB I F EN CONN v [—_1rE _PPDCIN G3H 1 SO 42 49 50 52 * O — LI NK DATA =-IRUE_TRUE % &: mﬁ S"A$A 1 ot
O—IRE PCl E SSD R2D P<3..0> 30 67 O—IRE SMBUS SMC 3 SDA 56 37 40 41 73 = _IRE PP3V3 S4 20 55 36 38 39 55 62 60 64 14 TNCRESET T — TRUE TRE 14 64
o—IRE PP3V3 SO LRI o TRE SMBUS SMC 3 SCL so a7 40 a8 75 (Need {0 add 27 G\D TPs) o1 _NC CL S — TRE TRE NC CLINK_RESET L 14 64 -
>—IrE  SSD RESET CONN L GHEERTY = tpe  SMC LSOC RST L w0 30 w37 _NC SMC SYS LED — TRE TRE NC SMC _SYS LED e
= _TRE _ SSD CLKREQ CONN L w0 o _TRE __ PP3V42 G3H 1 20 29 28 77 %0 40 40 45 50 w _NC IR RX_OUT_RC — TRE TREE___NC IR RX_OUT_RC o
>—IRE g% gi gg %“ I|: 0 O—mE SNCONGEE L wara o« _NC USB SMCP — TrE TRE___NC USB SMCP o
o—x=Ee oM, Bl Dk CONNL 2 % s« __NC USB_SMCN — TRUFE TRUE NC USB_SMCN 64
>_IRE  SSD PO E_SEL_L 16 0 . g ot a7 X_OVERTEI — X_OVERTE! I
S tmE _ SSD DEVSLP o 50 (J7000: DG In Connect or oo _NC SMC_GEX_THROTTLE L — tmp tme NG SMC GEX_THROTTLE L o
Oo—IRE SSD_PVRFAI L_WARN L e PPDCI N G3H (Need 4 TPs) s _NC SMC FAN 1 _CTL — TRUE TRUE NC SMC FAN 1 _CTL a7 6
O—IRE SSD_PWR_EN 15 30 58 59 = . PP5V SARS3 Need 3 TPs) = * s s7 _NC SMC FAN 1 TACH — TRUE TRUE NC SMC FAN 1 TACH a7 64
>_tRE PCE SSD D2R N<3..0> ., ws — 3239 47 49 54 59 90 62 w2 _NC SMC FAN 5_CTL — TrE TREE___NC SMC FAN 5_CTL o
S _1mE_ PCE SSD D2R P<3..0> _ .us (Need to add 5 GND TPs) . _NC ENET_ASE GPI O = TnE TRE NG ENET ASE GPIO o |SME
= e PCE CLKIOOM SSD N 12 20 o 16404: Speaker Co . «« _NC SMC MPM6_LED PWR — TrE TRE___NC SMC MPM6_LED PWR o
> IRE__POE CLKIOOM SSD P 12 30 o7 ones TEGT peaker Lonnect or « _NC SMC MPM6_LED CHG — tRe TRE___NC SMC_ MPM6_LED CHG o
TRUE  SPKRAMP_ROUT P 70 o a7 % g% BZDSHES ',: = IRE TRE % g% E,%SHES ',: o7 et C
. 64 37 — TRUE TRUE 37 64
LLoa002: Camera Connect or o—TeeSPKRAVE ROUT N o wv _NC SMBUS SMC 4 ASE SCL_— tme e NC SMBUS SMC 4_ASE SCL o
e M Pl CLK CONN N o (Need to add 3 GND TPs) ssr _NC SMBUS SMC 4 ASF_SDA — 1rue TRUE  NC SMBUS SMC 4 ASE SDA 5«
g e MPL LK CONN P o o 57 _NC BDV_BKL_PWM — tee TRE NC BDV_BKL_PVW s
ﬁm SEZ_?(A]?&EENL CONN ., ngngoE-ST Battery Connector . _TBT B RD C P<1..0> — tmE TRE  NC TBT B R2D CP<1..0> _—
TRUE 32 72 — (Need 4 TPs) 2 _1BT B RRD C N<1..0> — TRUE_TRUE NC TBT B R2D CN<1..0> 25
g TRE M Pl _DATA CONN P 5 = Etji g%%TS%HSO%‘NSO_ 40 =0 . _TBT B D?R P<1..0> — TR TRE___NC TBT B D2RP<1..0> e
SMBUS SMC 1_SO_SDA T T — oY Vo T . _TBT B D2R N<1..0> — TrRE TRE ___NC TBT B D2RN<1..0> 2
12E Isg/(B:uaawg Ql( S0_SCL 34 52 37 40 43 40 00 g me  SYS DETECT L v o 25 % -ISETTETIISSTi\(/L S — TRUE TRUE % EETTETIE*STX i 25 64
[ a1 32 (Need to add 4 GND TPs near 71 64 .. 12> TRE TRUE M._CP<3..1:2> on
o>IRE LchCAMRSDAAL L 57050 and 1 for shi el d) no _NC DP TBTPB M._CN<3..1:25 Tre TRE  NC DP TBIPB M._CN<3..1:2> .,
DY =33k 32 6125 _NC DP_TBTPB AUXCH CP — TRE TRE NC DP_TBTPB AUXCH CP 25 64|71
. 10025 _NC DP_TBTPB_AUXCH CN — IRE TRE ____NC DP_TBTPB_AUXCH CN 25 00 =
JSEL?NOC.TEIS?t ernal DP Connector . _TP_DP_TBTSRC M__CP<3> = E IRE NC DP_TBTSRC M. CP<3> 7 TBT
e PPHV SOSW L CDBKLT (Need 2 TPs) s _TP_DP_TBTSRC M._CN<3> E TRUE_TRUE NC _DP_TBTSRC M._CN<3>
s L ED RETURN 6 o » TP _DP_TBTSRC M.__CP<2> — TRUE TRUE NC DP_TBTSRC M._CP<2>
= TRUE LED RETURN 5 56 60 25 TP _DP_TBTSRC M. CN<2> E TRUE TRUE NC DP_TBTSRC M._CN<2>
OD—IRE LED RETURN 4 56 00 e 2s _NC DP TBTSRC M._CP<1> — TRUE TRUE NC DP_TBTSRC M__CP<1> s s
J6100: LPC+SPI Connect or TrE  LED RETURN 3 w oo o NG OP_TBISRC M, ON<l> — reee tae NG DP_TBISRC M._ONe<l> o
FUNC_TEST = TRUE LED RETURN 2 2 TP _DP_TBTSRC M._CP<0> — TRUE TRUE NC DP_TBTSRC M._CP<0>
- [ % o0 TP_DP_TBTSRC M_CON<O>  — tre tRE __ NC DP_TBTSRC M_CN<O>
TRE __ PP3V42_ G3H s IRUE  LED RETURN 1 56 60 = =
= _IRE PP5V SO 46 35 56 55 61 2 :;D TRUE DP | NT HPD CONN . ea 25 __NC DP_TBTSRC AUXCH CP — TRUE TRUE NC DP_TBTSRC AUXCH CP 25 64
LPe O K2AM LPCPLS pusuan S [ 5C TCON SDA R o s 2s NG DP_TBTSRC AUXCH CN  — trRUE TRUE  NC DP TBTSRC AUXCH CN 2w
> e LPC AD<3._ 0> wwwe [ IRE 12C TCON SOL_R w -
>_IRE _ SPl_ALT MOSI w0 [S_1RE__PP3V3 SOSWLCD UF e ) oo B
O—IRE XDP_LPCPLUS GPI O 15 16 46 O—IRE DP_INT_AUX CH C N 60 67
=_RE _ LPCPLUS RESET L 10 40 o0 >_tRE DP INT AUXCHCP w0 o
Do—IRE SMC_TDO 37 38 46 D—IRE DP_| NT_M._P<0> 60 67
OO—IRE TP_SMC TRST L P OO—IRE DP_I NT_M._N<O> 0 67
Oo—IRE ;’IT’/CSQ/S LNDl a5 (Need to add 5 GND TPs)
: TRUE 37 38 46
TRUE SPI _ALT_M SO a6
g ne  LPC FRANVE L Y e .F]U7N7ClT5EST KB BKLT Connect or
TRUE SPI ROM USE_M_B 15 46 i
g TRUE___PM CLKRUN L 1 a7 4 TRUE 52,'-3,"52 éng s
TRUE SPI _ALT _CLK 2 Dok 56
g me  SPL_ALT CS L v (Need to add 2 GND TPs)
TRE____LPC SERIRQ 1597 46
g TRUE LPC PWRDVWN L 13 37 46 J1800: XDP Connect or (Only a subset are needed
OO—IRE SMC TDI a7 38 48 FUNC_TEST for FCT HVM test fixture)
o—IRE SMC TCK 37 38 46 TRUE XDP_CPU TCK 6 16 67
OO—IRE SMC RESET_L 37 38 46 50 —IRE XDP_PCH TCK 12 16 69
DO IRE SMC_RAOVBOOT 38 46 >—IRE XDP_CPU TDI 6 16 67
OO—IRE SMC RX L 37 38 46 —IRE XDP_CPU _TDO 6 16 67
SMC_TNS 37 38 46 —IRE XDP_CPUPCH TRST_ L 612 16 67 .
L R R L o saE X5 CPU T Unused nets with offpage
g Eij"z XDP PCH TDI z j: o (Nets with of f pages not used on this project)
7o IRUE XDP_PCH TDO 12 16 69
g TRUE XDP_CPU PREQ L s 16 67 ﬁ E\’(I\R EN 15
—IRE XDP_CPU _PRDY_ L 6 16 67 BT PVWRRST L 14 A
O>IRE XDP_CPU VCCST PWRGD . OV TBTMUX FLAG L 15 SYI\CII ll\ﬁSTEkJ4l M_B SYNC DATE=02/ 01/ 2013
TRUE_PM RSMRST L 13 59 “'
e P Y W ° EW PVR EN . Func Test / No Test
O _TRE _ PM SYSRST L - DO—\ET NVEDI A SENSE v "<SCH NUM>
oD 1me U CFG<3> v = e i i - Ta— (j} Appl e I nc. a=ca R
TRUE - t0055“302 e 8,5,31,35,30 17 27 38 42 51 55 = LCD IRO L - ® <E4LABEL>
ODD_PWR EN L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
AUD | P_PERI PHERAL_DET 1 e POBLOSOR AGREES TO THE, FOLLOW NG
AUD 12C I NT_L 13 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 104 OF 121
m—RE GND — AUD | PHS SW TCH EN 3 |:: g Ig EgEAL R I?’L?Bﬁg :$ IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Functi onal

J9500: LI O Connector

FUNC_TEST

Test

TRUE PP3V42_ G3H

Poi nt s

5 36 37
2

O—IRE PP3V3_S0

PP1

W_AUDI

3
8:

12 13 15
41742743

SYS_ONEW RE

TIRUE a7 61
OO IRE SMC BC_ACK 37 38 50 61
O—IRE USB PVWR _EN 35 59 61
SMBUS_SMC 2_S3_SDA a7 40 61 73
SMBUS_SMC 2_S3_SCL a7 40 61 73
O—IRE SPKRAMP_SHDN L a7 61
O—IRE FlI NSTACKSNS ALERT L 9 61
O—IRE SPKRAMP_| NR N 47 61 74
O—IRE SPKRAMP_| NR P 47 61 74
Oo—IRE USB_EXTB_N 14 61 68
O—IRE USB EXTB_P 14 61 68
CoO—IRE PP5V_SO_ALT_AUD LDO EN &
—D—IRE SMC 11D 36 37 38 61 64
O—IRE HDA_SDOUT 12 61 69
OD—IRE HDA BI T _CLK 12 61 69
O—IRE HDA SDI NO 12 61 69
O—IRE XDP_USB_EXTB _OC L 14 16 61
O—IRE HDA RST L 12 61 69
O—IRE HDA SYNC 12 61 69
O—IRE USB3_EXTB_D2R RC P 61 65 68
B3_EXTB_D2R N 61 65 68
OD—IRE USB3_EXTB_R2D P 61 65 68
TRUE USB3_EXTB_R2D N 61 65 68
—D—IRE AUD PWR EN 13 59 61

(Need to add 5 GND TPs)

Bead Probes
USB3_EXTB _D2R N

BEAD- PROBE BPAS
BEAD- PROBE BPAS

38 40 46 49 50
64 74

17 18 27 30 36 38
44745° 56759761

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

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

BEAD- PROBE BPAS

22

68 65 34 14

68 65 34 14

68 65 34 14

68 65 34 14

65 39 37 34 15

USB3_SD_D2R P

SD Card Al i ases

MAKE_BASE

TRUE

USB3_SD_D2R P

USB3_SD_D2R N

USB3_SD_D2R N

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

PP3V3_S0SW SD

PP3V3_S0SW SD

( MAKE_BASE=TRUE on page 45)

14 34 65 68

14 34 65 68

14 34 65 68

14 34 65 68

15 34 37 39 65

SYNC MASTER=J41 M.B

SYNC DATE=09/13/ 201

T

Proj ect FCT/ NC/ Al i ases

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
<E4LABEL>
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

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

SYNC MASTER=CONSTRAI NTS

SYNC DATE=10/ 24/ 201

T
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@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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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 FFPAI R NECK GAP NET_TYPE
b ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.100 MM 0.100 M CPU 455 CPU_COVP. CPU_PECI 638
CPU 455 CPU_AGTL PM _SYNC
- CPU_45S CPU_AGTI PM_MEM _PWRGD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8ML and CPU_I TP can be converted = =
= 3 TABLE_SPA(
cPuAGTL | Top,BOTTOM| =2x_DIELECTRIC > pack (o TASLE SPAG NGRULE cpu s ceuLTE XDP_DBRESET L o
once rdar://10308147 is resol ved = = XDP_CPU PRDY L
CPU_AGTL * =STANDARD 2 CPU 455 CPU LTP o 16 64
— - CPU 455 CPU L TP XDP_CPU PREQ L o 16 64
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Wl GHT CPU 27P4S CPU_COVP EDP_COWP
Vi = CPU 27P4S CPU_COVP. CPU_PEG _COWP
L * * L_2ANY L_2ANY * L ? = =
cru_BM CPUBM L CPUBM L s M P\ o7Pas oo CPU_SM _RCOVP<0> .
___ _ 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 o 37
___ _ [ CcPU 455 CPU_AGTI CPU _VCCI O_SEL
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT CO—CRUL PROCHOT | CPU 455 CPU_AGITL CPU PROCHOT_L 6 a7 a8 51
— == 3 P
cPU_coVP cPU_COP . CPU_COMP_2SELF | | cPU_coMP_2SELF | Top, BOTTOM| =6x_DI ELECTRI C 2 L CRLL45S CEULAGIL CPU_BVRGD o
S _ CO—BM.IHRMIRIP | CcPU 455 CPU 8M | PM THRMIRI P_L 15 38
CPU_COWP * * CPU_COMP_20THER| | CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? oM _aKioom ClK PCIE 80D CAKPOE DM _CLK100M CPU P
O—DM_CK100M ClK PCIE 80D AKPOE DM _CLK100M CPU N
SPAG NG RULE. SET AveR e To U saane] vean CO—DBLL_REE_QLKI20M CLK PCIE 80D K POE DPLL_REF_CLKP
i i i CO—DBLL_REE Q1 KI20M Gl K PCIE 80D CAKPOE DPLL_REF_CLKN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? CO—LIBCRU O K100M ClK PCIE 80D K POE | TPCPU_C1 K100M P
Py pp—— n Zox DI ELECTRI C o O—LIBCRU G K100M ClK PCIE 80D CAKPOE | TPCPU_CI KI00M N
— - Tox . O—LIBCRU O K100M Gl K PCIE 80D AKPOE | TPXDP_ClL K100M P
___ _ [O—LIBCRU O K100M G K_PCIE 80D QK POE | TPXDP_CLK100M N
NET_SPACI NG_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 ClK PCIE 80D CAKPOE XDP_CPU CLK100M P
= === XDP. K100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF | | GPU_VOCSENSE 2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2 oL IECRLL QL KI00M CLK PQLE _ROD CLK PALE CPU CLK100
i _ CO—XE 1Dl CcPU 455 cPy I TP XDP_CPU_TDI o 16 64
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VOCSENSE 20THER| TOP, BOTTOM| =10x_DI ELECTRI C 2 O XDe_TDo CPU 455 CPU L 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 LI NE- TO- LI NE SPACI NG Wl GHT | CPLL 455 CRUI TP XDP_CPU)_TCK 616 64
b i H» > 1 CPU 45S cPy I TP XDP_CPUPCH TRST_L 512 16 64
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 o [ CPU_45S CcPU I TP XDP_BPM L<7..2> 6 16
CPU_VOCSENSE 20T O ? = CcpU_ass cpU TP XDP_OBSDATA_B<3. . 0>
i 15.. 12>
- BEx Co [ CPU 455 cPy | TP CPU_CFG< s 16
PCl press Interface nstraints I [O—(ESB_CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 16
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
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
= “eo. o —h o ~80_OAM ~80_OiM ~80_OAM T80_OMDBIFE > CPLLVCCSENSE SENSE_1TO1_powv | cPU veesense | CPU_VOCSENSE_N o
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—CBLLVCO OSENSE SENSE 1Ta1_p2mv | cpu veesense | CPU VCCI OSENSE P
_ OCO—CPuvCcoosENSE | SENSE 1Tl povm | Py vocsense | CPU VCCI OSENSE N
PCI E d ock Spaci ng O CPLLAXG_SENSE SEnSE_1To1_powm | cpy vocsense | CPUAXG 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 T %ww O:’U AXG SENSE N
_ 5 _ 5 . L RULE_SET_ 2 RULE - NESPAGNG | VEIGT [ CPULVAI SENSE CPU_27P4S CPU_VCCSENSE ENSE_P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? [CO—CPU VAL SENSE CPU 27P4S cpy veesense | CPU VDDQ SENSE N
e - CPU_27P4S cpy_veesense | CPU AXG VAL SENSE 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 oL\ CPU_AXG VAL SENSE_N
_ [CO—CBUL 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 cpu veesense | CPU VCC VALSENSE N
* = ? o
CLK_PCIE_2SELF 4x_DI ELECTRI C - O —CPULSVI DALERT_ | CPU 455 CPU_COVP CPU VI DALERT L s 51
) 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\GﬁRUL»Ei‘SEf» SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr » lemn PCLE 80D PO E_CPU TX PClE _SSD R2D C P<3..0> 1, 3
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
e = PCIE_80D PO E_CPU_TX PCl E_SSD _R2D P<3..0> 30 64
E * = ? | — = =B
PCl E_CPU_RX PCI E_CPU_RX PCI Efoszi( _ PCl E_RX2RX TOP, BOTTOM 5x_DI ELECTRI C » = POLE_ROD PO E_CPLLTX PG E_SSD R2D Ne3. 0> 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 PGl E SSD D2R C P<3..0>
- PCI 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 7 [>_BCLE_CPU Ssn 2R PO E_80D PCIE_CPU_RX PCl E_SSD_D2R _P<3.. 0> 12 30 64
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 A K POE PCl E_CLK100M SSD_P 12 30 64
. , _ 5 CO—PAE_CKIOOM SSD -
PCl E_CPU_RX _CPU_TX PCl EﬁRXZ»TV)‘( _ PCl E_RX2TX TOP, BOTTOM 7x_DI ELECTRI C > [>_PCLE O KioaM SSD QK PO E 80D QLK PCLE PCl E_CLK100M SSD N 12 30 64 POe SSD
* * =i 2
PCI E_CPU_TX _TX PCl E72OTHI>EFV\‘f-|S.’ » PCl E_20THERHS | TOP, BOTTOM 6x_DI ELECTRI C > [C>—0P_TET_M Dp_son o DP TBTSNKO M. P<3.. 0> -
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C ? D2 IBT M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
PO E CPU TX . RX N PO E 20THERS DP_80D DP_TX DP_TBTSNKO_M._C P<3..0>
—— — — ————1 | SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT = 2_B00 De_1X DP_TBTSNKO _M._C N<3.. 0> =
PCl E_CPU_RX *_RX * PCl E_20THERHS i ' »H [»—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 2
* = 2 DP_TBTSNKO__AUX N
PO E_CPUTX n n PO £ 20TER PCl E_TX2TX 2. 5x_DI ELECTRI C ? DP_TBT_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 1325
PCl E_CPU_RX * * PCl E_20THER - it - DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 1325
PCl E_TX2O0THERTX * = ?
PCH PCI E Spaci n QB TXeaT 4x_D BLECTRI C , >—DP_TBT_M e soD e Tx DP_TBTSNKI_M._P<3..0> .
9 | Pol E_RX20THERRX * =4x_DI ELECTRI C ? > 18T M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0> 25
= DP_TBT: <3. . 0>
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET PO E_TX2RX n Zox DI ELECTRI C > [l DP_80D DP_TX SNK1 M._C P<3..0 5 18 25
PO E POH TX PO E POH TX R PO E TOTX — _ = DP_80D DP_TX DP_TBTSNK1_M._C N<3..0> ;52
- - - - - PCl E_RX2TX * =6x_DI ELECTRI C ? [Z>—D_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH P 25
* - DP_TBTSNK1_AUX N
PCl E_PCH_RX PCl E_PCH_RX PCl E_RX2RX POl E_2OTHERHS N —ax_Dl ELECTRI C 5 [>—DR_TBT_AUXCH DP_80D DP_AUX S| UXCH 25
N R "‘ DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 1318 25
PCI E_PCH_TX _PCH_TX PCl E_TX2O0THERTX -
- PCl E_20THER * =3x_DI ELECTRI C ? [l DP_80D DP_AUX DP_TBTSNK1_AUXCH C N 1318 25
PCI E_PCH_RX * _PCH_RX * PCl E_RX20THERRX
DP_INT M DP_80D DP_TX DP_INT_M_P<3..0> 60 64
PCI E_PCH_TX *_PCH_RX * PCI E_TX2RX | — - -
— — — CO—DE NI M DP_80D DP_TX DP_I NT_M._N<3..0> o0 o4 SYNC MASTER=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 man= -
== DP_| NT. N<3. . 0>
pop—— T rocsomens = re_R0D D T M CN3. 0> .au CPU Constraints
E_P! *_TX * E_20THERHS <
POl E_PCH RX - POl E_20THERAS _ C>—DP_LNL_AUXGH Dp_A0D Dp_ALX DP_I NT_AUX_CH C P o o o @ Appl e Inc. SCH_NUM~| D
PCl E_PCH_TX *_RX B PCl E_20THERHS Note: DisplayPort tables are on Page 113 |mm De INT AUXCH DP_80D DP_AUX DP_I NT_AUX_CH C N o0 64 ® <EALABEL>
PO E POH RX © RX . PO E 20THERS [O—DE_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s 60 NOTT Gk OF PrOPT ETARY PROPERTY.
— = — O DP_LNT_AUXCH DP_80D DP_AUX DP_| NT_AUXCH C N s 00 :
PCE_PCH TX - - PCI E_20THER fa— DP_80D DP_AUX DP_| NT_AUXCH P ;%g%g%@%ﬁfg} gc"' ris THE
THE POSE! A ES TO THE FOLL!
PCI E_PCH_RX * * PCI E_20THER | m— DE_80D DP_AUX DP_| NT AUXCH N | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 111 OF 121
— — 11 NOT TO REPRODUCE OR CCPY I T
SOQURCE: 471984_Chi ef _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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net

Properties

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

ELECTRI CAL_CONSTRAI NT_SET

PHYSI CAL

NET_TYPE
SPACI NG

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

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

team f eedback.

UART I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
UART * =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
usB * =2x_DI ELECTRI C 2 usB TOP, BOTTOM|  =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX| | USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _
USE3._PCH_RX . R n USB3720I'HI’EF’&-|S" - SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3._POH. X " N USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ?

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

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX2O0THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

t eam f eedback.

[CO—BCH_SATA | COVP

SATA_| COVP

PCH_SATAI COWP

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

, EXTB USB_80D USB USB EXTB P

, EXTB USB_80D USB USB EXTB N

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

36

36

34

34

34

34

64

64

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Ri ght USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J43

SYNC DATE=11/13/201

TTILE

@ Appl e I nc.
®

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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 PRI MARY 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
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SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_45S R 50S | TOP, BOTTOM | =50_CHM SE =50_OHM SE =50_OHM SE =50_OHM SE o
SMB_45S R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

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

SVB * =2x_DI ELECTRI C 2

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

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C P

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW * =4x_DI ELECTRI C ?

SPI Interface Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI_45s . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG

SPI *

=4x_DI ELECTRI C

XDP 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
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 | VeI GHT
PCH_I TP * =2:1_SPACI NG >
Di spl ayPort
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C
NET_SPACI NG_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
System C ock Signal Constraints
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

VEI GHT

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

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

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

| SMB 455 R509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS _SMC 1_SO_SDA ;;
OO HABT AK HDA_45S HDA HDA BIT_CLK 12
[ HDA 45S HDA HDA BIT CLK R 12
[>—HDA_SYNC HDA 45S HDA HDA_SYNC 2
[ HDA 45S HDA HDA SYNC R 12
[ HDARST | HDA 45S HDA HDA RST R L 2
O HDA 45S HDA HDA RST L 12
[O—HPA SDIND HDA 45S HDA HDA_SDI NO 2
[O—HDA_sDaT HDA 45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 12
[O—BMsls aK QK SION45S| A K SILOW PM ClLK32K_SUSCLK R 13
= K SION45S | A K SILow SMC_CLK32K a
[O>—SBLaK SPl_45S [S= SPI_CLK R 1
[ SPl_45S SPI SPI _CLK P
[O—SBL_ Ml SPl_45S [S= SPI _MOSI _R 1
[ SPl_45S SPI SPI _MOSI P
[>—SPL_MSs0 SPl_45S SPI SPI _M SO 14
[ SPl_45S SPI SPI_M SO R P
o—SBL_Cs0 SPl_45S [S= SPI_CSO_ R L 1
= SPl_45S SP| SPI _CS0_L P
[ SPl_45S SPI SPI _SMC CLK -
[ SPl_45S SPI SPI _SMC_MOSI -
i SPl_45S SPI SPI _SMC_M SO a7
[ SPl_45S SPI SPIL_SMC CS L -
[ SPl_45S SPI SPI_MB_CLK P
[ SPl_45S SPI SPI _M.B_MOSI P
[ SPl_45S SPI SPI_M.B_M SO a6
O SPl_45S SPI SPIL_MB CS L P
[O—PQE AR R2D PGl E_80D paE pcH TX | PCILE AP _R2D P 20
[O—BCOLE AP RD PCl E_80D paE pcH TX | PCIE_AP_R2D N 20
[ PCl E_80D paE pcH TX | PCE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCLE AP R2D C N 14
[—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[—BOLE AP 2R PGl E_80D paE pcH RX | PCLE AP _D2R N 14
[—BOLE O KIOOM AP K PCOE 80D| GK POE PCl E_ CLK100M AP_P 12
[O—BOLE O KI0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 12
[ BOE TBT_R2D PCl E_80D paE pcH TX | PCILE TBT_R2D P<3.. 0> 25
[O—BOLE TBL R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> 25
[ PCl E_80D paE pcH X | PCE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT_R2D C N<3..0>
[—BOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> "
[—BCOLE T8I 2R PCl E_80D paE pcH RX | PCILE _TBT _D2R N<3.. 0> 14
[ PCl E_80D paE pcH RX | PCIE_TBT _D2R C P<3..0>
[ PCIE_80D paE pcH RX | PCE TBT _D2R C N<3..0>
[O—BPCQLE_CLKI00M TET K POE 80D| QK POE PCl E CLK100M TBT P 12
[—BCQLE_CLK100M TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 12
[ K PCOE 80D| QK POE PEG CLK100M P
[ K PCOE 80D| QK PAE PEG CLK100M N
O—XR_10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O>—XB_10 PCH 45S PCH | TP XDP_PCH TDO 2
[O—X2_ M6 PCH 45S PCH | TP XDP_PCH TMS 2
[O—XDB_IX PCH 45S PCH | TP XDP_PCH_TCK 12
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D P
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
[ PCl E_80D paE pcH 1X | PCILE _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCILE _CAMVERA R2D C N
[O—POE cam PCI E_80D pa £ poH Rx | PCI E_ CAVERA D2R P
[O>—BQE CAM PGl E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PCILE_CAMERA D2R C P
= PCl E_80D pa £ pcH Rx | PCI E_CAMERA _D2R_C N
[—BPOLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KIOOM CAMVERA P
[—POLE_CLK100M CAM K PCOE 80D| QK POE PCl E_ CL KIOOM CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C P
[ K PCOE 80D| QK POE PCl E_ CLK1I00M CAMERA C N

61

25 40 56

25 40 56

40 43 a4

40 43 a4

Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chipset or GPU page. NET_TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI_Si gnal Constraints I O IBLARD TBIDP_80D TBIDP_TX TBT_A R2D C P<1..0> 25 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C N<1.. 0> 25 28
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g 121@:222 ngiz $S¥ ﬁ %B E:i gz :
e OB TIBTPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1> 25 28
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ > _0p_THIPA M1 D 80D Db TX DP TBTPA M. C N<1> .
TBT_SPI * =2x_DI ELECTRI C ? O DR IBIPA M3 DP_80D DP_TX DP_TBTPA M__C P<3> 25 28
O—D2_IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3> 25 28
Thunder bol t/ DP Connector Signal Constraints = e_aon 2T S TeToA M ey e
I [ DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [— DP_80D DP_TX DP_A LSX M._P<i1> 28
TBTDP_80D * 80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF | — DP_80D LE_TX DP A LSX M._N<1> 2
i TBIDP_80D TBIDP_RX TBT_A D2R C P<1..0> 2
= T [ TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0> 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
" ‘... O IBLA 2RI TBIDP_80D. TIBIDP_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
v T TBT_A_D2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0> 25 28
TBTDP_RX TBTDP_RX * TBTDP_RX?RXM » TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C ? _ g TET A R0 TRTOP 80D —— TBT A D2R N<O> o
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_Di ELECTRI C ?
T == TBT_A_AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
TBTDP_RX TBTDP_TX * TBTDP_TX‘2R‘XW TBTDP_20THERHS | TOP, BOTTOM| =10x_DI ELECTRI C ?‘ _ g TET A AUxcH DP_80D DP_AUX DF TBTPA AUXCH G N o
TBTDP_TX *_TX i TBTDP_2O0THERHS TBTDP_20THER TOP, BOTTOM| =6x_DI ELECTRI C ? [ DP_80D DP_AUX DP_TBTPA AUXCH P 28
TETOP RX T . TBTOP 20TERS D DP_80D DP_AUX DP_TBTPA AUXCH N 20
- o = — = DP_80D DP_AUX DP_A_AUXCH DDC P
TBTDP_TX * _RX * TBTDP_2O0THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ DP_80D DP_AUX 1D_l;_rAAALI;)Z((li‘J]--| RBEDBC S
S N — n = === TBETDP_80D TBTDP_RX 28
TBTDP_RX _RX TBTDP_QOTHER»—.ié TBTDP_TX2TX =4x_DI ELECTRI C ?; _ g P p—— TEBT A D2R1_AUXDDG N »
TBTDP_TX * * TBTDP_2(J1THE?H TBTDP_RX2RX * =4x_DI ELECTRI C ? O IBLB RD TBTDP_ 80D TIBIDP_TX TBT B R2D C P<1..0> o1
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C 2 [ IBLB_R2D TBTDP_80D TBTDP_TX TBT B R2D C N<1..0> o
TBTOP 20THERS n —ox DI ELECTRI C P = TBIDP_80D TBIDP_TX TBT B R2D P<1..0>
— — R [ IBTDP_80D TRIDP_TX TBT B R2D N<1..0>
TBTDP_20THER - =4x_DIELECTR C ? DB _IBTPE M DP_80D DP_TX NC DP_TBTPB M._CP<3..1: 2>
O IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2>
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
= DP_80D DP_TX DP_TBTPB_M.__N<3..1: 2>
[— DP_80D DP_TX DP_B LSX M._P<1>
f— DP_80D DP_TX DP_B LSX M._N<1>
[ TBIDP_ 80D TBIDP_RX TBT B D2R C P<1..0> Only used on dual -port hosts.
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
OO IBLE 2R TBIDP_80D TBIDP_RX TBT B D2R P<1..0> o
O IBLB 2R TBIDP_ 80D TBIDP_RX TBT B D2R N<1..0> 4
O IBI_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP 25 64
O IBLB AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CN 25 64
= DP_80D DP_AUX DP_TBTPB_AUXCH P
[ DP_80D DP_AUX DP_TBTPB_AUXCH N
= DP_80D DP_AUX DP_B_AUXCH DDC P
[ DP_80D DP_AUX DP_B_AUXCH DDC N
[ TBIDP_80D TBIDP_RX TBT_B_D2R1_AUXDDC P
[— TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N
Thunderbolt 1 C Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0> ol d host . Thunder bol t vi d .
= Db 80D B _AlX DP_TBTSRC AUXCH C P y used on hosts supporting under bo vi deo-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 | TRT SPI TBT_SPI _MOSI 25
CO—IBL_SPL_MSO TBT SPI_45S | TBT SPI TBT_SPI _M SO 25
O IBLSPL CS | TBT SPI_45S | TBT SPI TBT _SPI_CS L 25
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Canera Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MEMAaK S2_MEM 85D S2_MEM QLK NVEM CAM CLK P a1 2
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MM AK S2_MEM 85D S2_MEM QLK MEM CAM CLK N 2 a2
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—S2_MEM CNTL S2_NEM 45S S2_NEM CTRI MEM _CAM CKE 3132
. " - o - o - o - p— - e [CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
M PI_85 —85_aMDI FF =85_OHM.| =85_OHM.| =85_OHM.| =85_OHM_ =85_OHM. S MEM 45S S MM CTR VEM CAM ODT. .
— — S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT [»—S2_MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 31 a2
n - P - P O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L a1 2
M PI _20THER =4X_DI ELECTRI C [ _ M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ §77WM7 §77WM74§§ §77WM7 'VEM OAM BA<O> a1 a2
M PI_2CLK i =6X_DI ELECTRI C ? M PI_2CLK ToP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QD S2_NEM 45S S2_NEM CMD MEM CAM BA<1> 31 32
P P CO—S2 MEM CMD S2_MNEM 45S S2_MEM CVD VEM _CAM BA<2> 31 32
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L §77WM78§D §77WM7 'VEM CA\M m P<O> a1 a2
I [CO—S2_MEM DQED S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 2
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
M PI _DATA * * M Pl _20THER [CTD—S2_MEM DOS1 S2_MEM 85D S2_NEM DQS1 MEM CAM DOS N<1> a1 a2
- - [T S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ NVEM CAM DivkO> a1 2
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 a2
— S2_MEM A S2_NEM 45S S2_MEM CMD NMVEM CAM A<14.. 0> a1 32
CLK_M PI * * M PI CLK_20THER D—==E = =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
I“EIIDry BUS :OnSt rai nt ) _ > MPL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P a1 2
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 31 32
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM_SE =45_0OHM_SE =STANDARD =STANDARD = MEBL_BSD MBL_DATA M BL_DATA N B e
_VEM._. =45_OHM_ =45_OHM_ =45_OHM =45_OHM = = > = MPlL_85D M Pl _DATA M PI _DATA CONN_N a2 64
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF
> MPLaK s M Pl _85D QLK _MPI MPI_CLK P a1 a2
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N a1 a2
H ] M Pl_85D K MPI M Pl _CLK CONN_P 32 64
Spaci ng Rul e Sets = Moaan | 0w M PI_GLK_ CONN N e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i §77WM7 PP1V35 CAM a2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Een S2_NEM PUWR PPOV675_CAM VREF a3
— — S2_NEM PWR PPOV675_MEM CAM VREFCA s
* = 2 = ? = =ML
S2_DQS2OMNDATA 2x_Dl ELECTRI C ? S2_DQS2OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ? — S2_NEM PPOV675_MVEM CAM VREFDO s
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_Dl ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRULéiéE.f4 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRuLéiéE.f4
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER

S2_MEM CTRL

*

S2MEM 20THER

S2_MEM CLK * S2MEM 20THER
S2_VEM DATA* =SAMVE S2_DATA2SELF .
S2_MEM OMD | S2_NEM_CMD s oman] Menory to Power Spaci ng
52 ’\EM O\D 52 ’\EM CTRI_ s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL S2_CTRL2CTRL S2_MEM PVWR | S2_MEM * S2VEM 2PVR.
S2_MEM * S2_MEM * S2_20THERMVEM S2_MEM PVR DEFAULT

Menory to GND Spaci ng

GN\D S2_MEM * * S2MEM 2GND
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LonrooTE SMC SMBus Net Properties
PHYSI CAL_RULE_SET 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
ON LAYER? NET_TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MM =STANDARD 0.1 MM 0.1 MM . SMC_0_S0_. | SVB 455 R 50S | SMB SMBUS _SMC 0_S0_SCL a7 40 60
L SMC QSO | SMB 455 R 50S | SMB SMBUS_SMC _0_SO_SDA 37 40 60
_SMC_1_S0_ | SMB 455 R 50S | SVB SMBUS SMC 1 SO _SCL 1432 37 40 43 44 64 69
_SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 37 40 43 44 64 69
_SMC.2_S3_ | SVMB 455 R 50S | SVB SMBUS _SMC 2 S3_SCL o7 40 61 e
L SMC 2 S3 | SMB 455 R 50S | SMB SMBUS _SMC 2 S3_SDA 37 40 61 65
L SMC 3 | sve ass Rsos|sve | SMBUS SMC 3 SCL 565740 40 e
. SMC 3_ | SVB 455 R 50S | SMB SMBUS_SMC 3_SDA 36 37 40 44 64
, SVC 5 G3_ | SMB 45S R 50S | SMB SMBUS SMC 5 _G3_SCL 37 40 48 50 64
_SMC.5_G3_ | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 37 40 48 50 64
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI EEPAIR CHGR CSI _P 0
[O—SENSE_DI FEPAIR 2T01_DI EEPAI R CHGR CSI _N 50
D 2T01_DI EEPAI R CHGR CSI _R P 0
[ 2T01_DI EEPAI R CHGR CSI_R N 50
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO P 0
[CO—SENSE_DI FEPAIR 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
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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_0OHM SE =45_0OHM SE =1TOL_DIFFPAIR | =1TOL_DI FFPAIR
SENSE_1TOL_P2MM * ~1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * =1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SENSE * =2: 1_SPACI NG cPU_cow D * aD_P2MM
THERM * =2: 1_SPACI NG 2 CPU_VCCSENSE oD * oD 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 * m07%w
feY>) * =STANDARD 2 aD PCI E* * G\D_P2W
an SATA* . G\D_P2MM
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT D usB* * GND*PQW; _
GND_P2MM - 0.20 W 10000 o LVDs* - o Pow
PVR_P2MM * 0.20 MM 10000 SB_PORER GKPAE . PUR_P2MM
SB_POVER SATA* * PWR_P2MM
SB_POVER SATA* E PWR_P2MW

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL SPACI NG

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

Properties

I NLET_THVBNS,

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

I NLET_THVBNS,

TBTTHVENS D2

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

[CD—SENSE DI FEPAIR THERM 1TOl_459 THERM R P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_P
[O—SENSE_DIFEPAIR THERM 1TOL 459  THERM TBTTHVSNS D2_N
[O—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M_BBOT_THVSENS P
[CO—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M.BBOT_THVENS N
[—SENSE_DI FEPAIR THERM 1TOL 459  THERM M.BBOT_THVENS D3_P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[—SENSE DI FEPAIR SENSE 1TOl 459 SENSE TBOTHVSNS_D2_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE TBDTHVSNS D2 N
[O—SENSE DI FEPAIR SENSE_1TO1_459 SENSE CPUTHVBNS D2 P
[O—SENSE_DIFEPAIR SENSE_1TOl 459 SENSE CPUTHVSENS D2 N
[O—SENSE DI FEPAIR SENSE_1TQl P2 SENSE CPUVCCI OS0_CS N
[O—SENSE DI FEPAIR SENSE_1TQl P2 SENSE CPUVCCI OS0_Cs P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_P
[CO—SENSE_DI EEPAI R SENSE_1TO1 459 SENSE CPUVR | SNS2_N

[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P.

D SENSE_1TQl P2 SENSE CPUVR | SNS1_N

D SENSE_1TO1_459 SENSE CPUVR | SUM R P

D SENSE_1TOl 459 SENSE CPUVR | SUM R N

[ —SENSE_DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR P
[O—SENSE DI FEPAIR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3S5_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3S5_P

O —SENSE DI FEPAIR SENSE_1TO1_459 SENSE I SNS_3V3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS 3V3_S0_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_CAMERA P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_CAMERA N

[ —SENSE_DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3_S0_N
[CO—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_ BMON_GAI N_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_BMON_GAI N_N
[O—SENSE_DI EEPAI R SENSE_1TQ1 459 SENSE I SNS _HS COVPUT!

I SNS HS COVPUTH

[O—SENSE DI FEPAIR

SENSE_1TOl_459 SENSE

I SNS HS OTHER N

[—SENSE_DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_HS OTHER P

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_N

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_P

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_AI RPORT_N

O —SENSE DI FEPAIR
[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

| SNS_AI RPORT_P
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aa
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[CO—SENSE_DI EEPAI R SENSE_1TQ1 459 SENSE I SNS_SSD_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_SSD P
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_LCDBKLT_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS LCDBKLT P
[—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_N
[O—SENSE DI FEPAIR SENSE_1TO1_459 SENSE | SNS_PANEL_P
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_HS GAI N _N
[ —SENSE_DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS GAIN P
OO AL DFE 1TOl_DIEEPAIR| AUDIQ SPKRAMP_| NR_P
[O—AWD DIEE 1TOl_DIFEPAIR| AUDI O SPKRAMP_| NR N
D 1TOl DIEEPAIR| AUDI O MAX98300_R P
D 1TOl DIEEPAIR| AUDI O MAX98300_R N
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5
D sB_powrr | PP3V3_SO
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SD Card Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TFE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SD_45SE * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM SE

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