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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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Cont ent s

Date

Sync

DESCRI PTI ON OF REVI SI ON

CK
APPD

DATE]

[<REV>| <ECN>

1 MASTER 61 04/ 02/ 2013
able o ntents wnsTER + ug Connect or Ja1ms
1 Tabl f _Cont ent 46 LPC+SPI_Debug Co t
2 04/ 09/ 2013 64 02/ 06/ 2013
nriguration J41_MB udl o: peaker 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€ 341 M
7 02/ 06/ 2013 73 04/ 09/ 2013
7 CPU DDR3/ LPDDR3 | nterfaces 241 m8 52 CPU VR12.5 VCC Power St age 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 WL 43 55 1. 05V SO Power Supply: 341 M
12 " 02/ 07/ 2013 77 _ R 02/ 06/ 2013
11 PCH Decoupl i ng 241 ms 56 LCD/ KBD Backl i ght Driwver 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 _Cdnt.iol 31 M8
16 047 02/ 2013 83 ! 02/ 06/ 2013
15 PCH GPI O M SC/ LPI O Ja1ms 60 I nt emal, Di.spl ayPort Connect or Ja1ms
18 02/ 06/ 2013 95 11/13/ 2012
16 CPU PCH Mer ged XDP 141 61 Leftl J/ Og(LI O Connector cLean 43
15 " 02/ 06/ 2013 100 7 01/ 30/ 2013
17 Chi pset Support Ja1ms 62 pouwer "Al'i ases Ja1ms
20 N N 0271572013 102 N " 087307 2012
18 Proj ect Chi pset Support 141 63 Si gnal Aliases 141
22 02/ 12/ 2013 104 02/ 01/ 2013
19 DDR3 VREF MARG NI NG J41_ms 64 Fuhc 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 02706/ 2013 110 . 107247 2012
21 LPDDR3 DRAM Channel A (32-63) 341 M 66 PCB Rul e Definitions ConsTRAI NTS
25 02706/ 2013 111 " 057 25/ 2012
22 LPDDR3 DRAM Channel B (0-31) Ja1ms 67 CPU Constraints ConsTRAI NTS
26 02/ 06/ 2013 = 112 - 11713/ 2012
23 LPDDR3 DRAM Channel B (32-63) 141 68 PCH Constraints 1 cLean 43
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 Thunder bol t Host (1 of 2) Ja1ms 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 02706/ 2013 118 ) . N 12707/ 2012
29 W rel ess Connector Ja1_me 74 Proj ect Specific Constraints Ja1_me
37 047 09/ 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
3 2 40 Ca 2 f 2 03/£20/ 2013
mera 2 o a1_ms
44 07/ 01/ 2011
33 SD READER CONNECTOR nsTER
45 10/ 11/ 2010
34 SD CONTROLLER (GL3219) wasTER
46 02/ 07/ 2013
35 Ext ernal A USB3 Connect or 141 MB
48 02/ 12/ 2013
36 | PD Connect or 141
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 Si de 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

<ECO_DESCRI PTI ON>

<ECODATE>

| IPaauaremimn:
<PART_DESCRI PTI ON\N>

d} Appl e I nc.
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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 Oodes 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 o 138S0684 | 13850660 ALL Mirata alt to Taiyo Yuden
M_B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD o 138S0703 | 13850648 ALL Mrata alt to Taiyo Yuden
M_B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15250586 | 15251301 ALL Dal o/ Vishay alt to Oyntec
37250186 | 37250185 ALL [
Current Sensor Conf i gur at i on 197S0479 | 19750478 ALL 2000w Epson alt o MK
BOM GROUP BOM OPTI ONS = CPU DRAM CFG Chart 376S1053 | 37650604 ALL Bodes ait to Fairchila
| SNS: ENG 1.1 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 NEC Al to sanyo
CPU DRAM SPD Str aps M CRON 0 1 15251821 | 15251757 ALL aymtes alt to NG
| BOM GROUP | BOM OPTI ONS = ELPI DA 1 1 19750480 | 197S0343 ALL N crystal alt to TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB o 19750481 | 19750343 AL Soron e M Pe
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB T S| ZE CFG 2 10750254 | 10750241 AL omee e R e ™
DDR3: SAVBUNG 4GB RAMCFQ): L, RAMCFGL: H, RAVMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG 4GB T 4GB 0 35353452 | 35351286 ALL ey
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM_TYPE: SAMBUNG 8GB T 8GB 1 12850386 | 12850284 ALL | o oo s
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 ALL 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 e oo
33550809 1 | e et sm semAL DUAL 110 FLASH axe0. 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 TI 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 LN
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM ORI 'ON
33380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAr&va- BYNI X_4GB
33330681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRANLTYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAMATYPE: 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 NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
338S1215 1 1C, GL3219, USB3 SD CARD READER 46P, LGFN u4500 CRI Tl CAL

SYNC MASTER=K21 M_B SYNC DATE=11/16/ 2010
e n
Sub- BOVs BOM Vari ant s
PART NUVBER Y DE! | PTI REFERE DE! I TI B TI LS
Qr SCRI ON NCE S CRI CAL OM OPTI ON Appl e Inc SCH_NUM>
985- 0018 1 J43 MLB DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM o b v
685- 0025 1 CWN PTS, PCBA, MLB, J43 CWN\PTS CRI TI CAL M.B_CWMNPTS NOTI CE OF PROPRI 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.
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8 7 6
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 70410
STDOFF-4.50D1. 8H SM  STDOFF- 4. 50D1. 8H SM

©~ -©

20411 20412
STDOFF- 4. 50D1. 8H SM | 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 CRI TI CAL
2350405 250406
POGO- 2. 00D- 3, 6H- K86- K87 POGO- 2. 00D- 3, 6H- K86- K87

Lo Lo

= 870-1938 — 870-1938

SL-

SL-

SL-

SL

Can Sl ots

S,9401
?CQ 1.4X0.7

SL0403

S1,0405
1.1_XOQ 1.4X0. 75

S..9404

-1.1X0.4-1.4X0.7

SL-

SL-

SL-

SL-1.

SI.0402

.1X074-1.4X0. 7

51,9496

PO AER0. 12x - MDP Connect or

1

S1L,0407
.1xo.;5-1.4xo. 72X TBT chip

SI.0408
1xg -1.4xo_72X USB Connect or

2%, TBT pi n di odes

SYNC _MASTER=NVASTER

SYNC DATE=NVASTEI

L

DG, NOVEET g |
d} Appl e I nc. <SCH_NUM=| D
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: [ERROm
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA|\D_b
P RI ETARY P ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG | I ——
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 4 OF 121
11 NOT TO REPRODUCE OR COPY I T e p—
VAL mans meseen o BT 4 OF 76




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
o 25 DP_TBTSNKO_M._C N<2> BSS | ppi1_Txne L nt er nal panel
o 2 DP_TBTSNKO_M__C P<2> 55 | ooy 1_TxP2 E0P 102 | T g NG LNL M._ON<Z> oo, LN M2 o P
o 2 o DP_TBTSNKO_M__C N<3> o A7 | ooy 1 1 EDP. TXP2 | 70— NG LNT_M-_R<2> oo
o 2 oo DP_TBTSNKO_M G P<3> o 57 | o1 1 Eop_TXa | O T ML o
— E % EDP_TXP3 B49 > NC I NT_M__CP<3> oo o
o7 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
67 25 18 DP_TBTSNK1 _M._C P<0> G50 | ppi2_TXPO
o7 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2 TXNL EDP_AUXN i‘_‘wi@ 60 o7
TBT Sink 1 o7 25 18 DP_TBTSNK1_M._C P<1> BS4 | ppi 2_TxP1 EDP_AUXP | B4S gy DP I NT_AUXCH C P o
:j” Cth H o 25 10 DP_TBTSNKI_M._C N<2> 49 | ppy2_Txne
(.'"}Jxe wth HDM o 2 10 DP_TBTSNK1_M._C P<2> B50 | ooy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
o 2510 oomDP_TBTSNKL ML_C P<3> o B9 Ipnio 7xrs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Daisy- Chai n Strategy:
@%IREI'T%'E\:QtE Eachmcor nerd of CPU has two testpoints.
UUEUU Ot herscorner test signals connected in
daisy-chain fashion. Continuity should
ms%’é"giguj exi stiwbet ween both TP's on each corner.
NO_TEST SYM 17 OF 19 NO TEST
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CPU CFGE1> ¢ 4000 PCH TD | REF P12 | 701 ReF RoVDL 20 senC
CPU CFG<0> ;16 6r
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF [ NOSTUFF ROG8Q' |'ROB8S
RO(:‘»4191 11R|9639 RO(:‘»318K1 159631 11R|9630 1 2h% T 0w
5% 5% 5% 5% 5% 2'641:2 2%:1
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 2%:1
\ SYNC MASTER=J41 M.B SYNC DATE=04/02/ 2013
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> |low to avoid "AST
= i ssue, but this |ocks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
e ez i |
_CPU _CEG4> 16 o7 <
2! Appl e Inc. SCH NUM>| D
1R0634 ° <E4LABEL>
1K NOTI CE OF PROPRI ETARY PROPERTY:
Hoow FHEPRN AN PROPERIY GF-APRLE | N, © THE
2201 THE POSESSOR AGREES TO THE F&LMI\G
| 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

2




CRI TI CAL
OM T_TABLE

70 eaggry—VEM A_DQ<0> o— AHE3
70 53E>MAM“L63
70 SSEM_A_M;“LSZ
70 ssmw
70 53E>MAM“L60
70 6 (B MEM A DQ<8> o— AVB3
70 6 By MEM A DQ<9> o= ANVB2
70 63 CB MEM A DQ<10> =0 AP63
0 eac@y—VEM A DQ<11> o=t AP62
7 ss@M“A_NM
70 63 CB MEM A DQ<13> o—> AVBO
70 ey VEM A_DQ<14> o= AP61
7 ssM
70 63 (B MEM A DQ<16> o= AP58
70 ey VEM A_DQ<17> o= AR58
70 63 CB MEM A DQ<18> =0 AVB7
70 63 (B MEM A DQ<19> o—— 57
o oy NEM A DO<20> g ALSY |
70 63 CB MEM A DQ<21> o—t AK58
70 eac@y—VEM A_DQ<22> o— 7
7 ssM
70 ssM
70 63 CB MEM A DQ<26> =0 ANVB4
70 63 CB MEM A DQ<27> o—p 2
70 63 CB MEM A DQ<29> =0 AK55
70 63 CB MEM A_DQ<30> — T
53 21 LB MEM A_DQ<32> =0 AY58
70 eac@y—VEM A_DQ<33> — A58
70 63 (B MEM A_DQ<35> -~ AVB6
70 63 M A > AV58
70 63 MEM A 37> AU58
70 63 (B MEM A_DQ<38> — AV56
70 63 CB MEM A DQ<40> =0 AY54
70 63 (B MEM A DQ<41> o= AVB4
70 o3 CEY MEM A DQ<42> = AY52
70 63 CB MEM A DQ<43> =0 AVB2
70 ss@M
70 63 (B MEM A DQ<46> o—> AV52
o oIy NEM A DO<d8> g Ai0 |
70 63 (B MEM A DQ<49> o= AK42
70 63 CB MEM A DQ<51> =0 AVA5S
70 63 (B MEM A DQ<52> 45
70 o3 CEY MEM A_DQ<53> -— AK43
70 63 CB MEM A DQ<54> =0 AVRO
70 eac@y—VEM A_DQ<55> — AVA2
70 63 (B MEM A_DQ<56> >~ A6
70 63 CB MEM A DQ<57> o—> AK46
i ss@M“ﬂ
70 63 CB MEM A_DQ<60> — AVH8
70 ss@M“A_m

)
<
>

70 S:E—M‘_‘ﬂ

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

o

egeeegee
L

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

SA_DQB3

SA_CKEQ!

SA_CKE2
SA_CKE3|

SA_Cso*
SA_Cs1*

MEMORY CHANNEL A

SA_QDTO!

LPDDR3
CAB3
CAB2
CABL

SA_DQSNO|

SA_DQBN7

SA_DQSPO
SA_DQsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQsP7

SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AU37 NMEM A _CLK N<O> 20
AV37 MVEM A _CLK P<0> 20
OAW-‘;G > MEM A CLK N<1> o =
AY36 MEM A CLK P<1> @
AU4A3 - MEM A CKE<0> oD
AMI3 M A E<1> 20
AY42 MEM A CKE<2> -
AY43 > MEM A CKE<3> o
AP33 MEM A _CS L<0> 2
AR32 MEM A CS L<1> @ 2
AP32 - MEM A ODT<0> oD
pAvs4 o —MEMA RAS | oo s
OAW-‘;“ > =MEM A V\E L oo s
AU34 =MEM A_CAS_L oD -2
AU3S5 =MEM A BA<0> 63
AV35 MEM A CAB<6> 2
AY41 > =MEM A BA<2> oo o
AU36 =MEM A A<0> o3
AY37 =MEM A A<1> 63
AR38 =MVEM A_A<2> 63
AP36 TP_LPDDR3_RSVD1 63
AU39 TP_LPDDR3_RSVD2 63
AR36 =MVEM A_A<5> o
AV40 =MEM A A<6> 63
AVBY =MEM A _A<7> o
AY39 =MEM A _A<8> 63
AU40 =MEM A A<9> o3
AP35 =MEM A A<10> 63
AWML =MEM A A<11> o3
AU41 e VEM A CAA<6> oo
AR35 =MVEM A_A<13> 63
AV42 =MVEM A A<14> o3
AU42 - =MEM A A<15> oD -
AJ61 - NVEM A _DQOS N<O> oz
AN62 NEM A N<1> s
AVB8 MEM A N<2> 63

AMVBS o= MEM A DOS N<3> o -
AVS7 o= VEM A DOS N<4> S 0
AV53 DQOS_N<5> D =
AL43 DOS_N<6> "
AL48 VE| XQS_N<7> CED

AI62 - DQS_P<0> D o
AN61 o= E DQS_P<1> D
ANS8 o> DQS_P<2> e o
ANSS DQS_P<3> D o
AVG7 DOS _P<4> D
AVE3 z& P<5> B o0
AL42 DOS_P<6> "
AL49 QS _P<7> D

AR
<
>

B

SREEREEER KB
>k B>

AREREE

AP49 e CPU DI MM VREFCA i, 1

ARSL o CPU DI MVA VREFDO oo e

APS1 e CPU DI MVB_VREFDQ frm, 1

24 70

24 70

24 70

21 24 70

21 24 70

21 24 63 70

24 63 70

24 63 70

CRI TI CAL

OM T_TABLE
ooy NVEM B DOO> oy AV |gp, UO500 *_ 55 cror |8 MEM B _CLK_N<O> 22 24 70
»ocy MEM B DOS1> — or g AL oo PASMELL-ULT 30 PRes NEM B CLK_P<0> 222 10
S MEM B DO2> g A2 gpp  BATH  spgar[MC8 e MEMB CLK N<I> o
o0y MEM B DOS3> o A9 [gppgg  S™M4 F 19 gy gq[ALSE o MEM B _CLK P<1> proszan
70 SSM SB_DQ4
70 ss@M SB_Db ] SB?CKEDM—‘—MBM@ 22 24 70
0 s:@M SB_DQ® z SB_cKE1| AYSO M B E<1> 22 24 70
ooy MEM B DOS7> o g A9 |5 por 2 SB_CKEz| AM9 MEM B_CKE<2> 232070
70 ss@M SB_D®B g SB?O(E3M—‘—MBM@ 23 24 70
o ogE MEM B DO<O> o0 AT | g op
o sy MEM B DO<10> o g AY25 |sg paro & sB_Cs0* |yAVB2 MEM B CS L<0> 22270
o o NEM B DO<11>  gma A5 | oo pon g sh_co1+ |32 MEM B Cs L<i> SRR
70 SSM SB_DQL2 g
o gy MEM B_DO<13> _qmg ART | g5 pous o oomo| A2 MEMB QDT<0>  gpyceonicn
o oo MEM B_DO<14> qme AV25 | g5 pous LPooRe
70 ss@M“A_m SB_DQ15 CAB3 SB_RAS* M’zg_‘%@ 63
o sy MEM B DO<16> o g AVPY |sp 6016 crB2 sBVElAKSS g SMEMB VE L e
o oo MEM B_DO<17> _qme A2 | gylpon7 A1 S8 AT e NEMB GAS L .
70 SSEM“LZB SB_DQL8
ooy MEM B DO<19> o g A28 Fsp paio caB4  sB_BAOLAL3S =MEM B_BA<0> o
o gy VEM B_DQ<20> o g AR | spibopo cAB6  SB_BA1| AMBE VEM B_CAB<6> 23 24 63 70
o o Cay VEM B_DO<21> g A8 gyl s somo| ABD o SNEM B BA<2> .
70 ss@M SB_D@2
w0 o@yVEM B _DQ<23> o g AP?8 | sp pop3 CABY9  SB_Mao| AP40 =MEM B_A<0> o
o ooy _VEM B_DQ<24> g 06 | g5 pcps s se | A0 0T SMEMB A<l> .
0 ss@M—‘ﬂ SB_DQ@5 CcABS  SB_Ma2| AP42 =MEM B_A<2> o2
70 @y VEM B DO<26> [ gy AR5 |sB D6 RSVD3 ~ SB_Ma3| AR42 TP_LPDDR3_RSVD3 w
o gy MEM B_DO<27> gl e AP35 | g5 pop7 RoVD4 S5 | A5 o TP_LPDDR3_RSVD4 oo o
w0 ocayVEM B_DQ28> oy AK26 | sp popg CAAD  SB_Mas| AP45 =MEM B_A<5> o
o gy MEM B_DOS29> o g AVP6 |5 popo cra2  sB_Mae| AME =MEM B _A<6> o
o ey VEMBTDO<30> o A% | g5 pono Chna 5B | VIS =MEM B A<7> ;
o o gy VEMBADOL31> oy A5 |sp poa1 CAA3  SB_Mag| AY47 =MEM B_A<8> o
ooy MEM B DO<32> o g AY28 |5 pcpo CcAAL  SB_Mag| AU46 =MEM B _A<9> o
o @y AVEM BTDO<33> o g AWS |5 pep3 cAB7 sB_Mmato| AK36 =MEM B_A<10> o
o o@y MEMB DQ<34> o g AY21 |sp poaa cra7 SB_MAL1[ AVAT =MEM B _A<11> o
o sgmry NEM'B DO<35> o g AWl |sp peps cane SB_MmaL2| AT VEM B_CAA<6> 22 20 63 70
oy MEM B_DO<36> oy AV23 | sp peee CABO SB_MA13| AK33 =MEM B_A<13> o
70 SJ@M“A_M SB_DQ@B7 CAA9 SB MAl4| AR46 =MEM B_A<14> 63
W cmyVEM B DO<38> o _g AV21 |sp pogs cas sB_wais| ARG g =MEM B A<I5> @ e
70 sa@M_E_ML“A_UM SB_DQ@B9
70 ss@Mﬁﬂ SB_DQ40 SB?D@N)&“MM@ 63 70
s MEM B_DO<41> g ANY | g5 pou S8 poswa| AVZ6 NVEM B DOS N<1> .
70 SZM SB_DQ42 SB,WW% 63 70
70 SSM SB_DX43 SB?%NS&“MM@ 63 70
o oy MEM B_DO<44> _qma AVIS | g5 poua o8 oo A2 _o 0 VEM B_DOS Ned> o oo
70 SSEM“L]‘Q SB_DQ45 SB?D@MMM@ 63 70
70 63 MEM B 46> AV17 | sB pou6 SB?D@NS&“MM@ 23 63 70
10 ooy VEM B DO<A7> o g AUL7 | sp pou7 SBﬁD@WﬂﬁM@ 63 70
70 SSM SB_DQ48
o oy MEM B DO<49> o g AR?2 |sp poao sB_DQsPo| AV30 oy NMEM B DOS P<O0> ey e 1o
70 SS@M“LM SB_DQB0 SBﬁD@Pl&“M@ 63 70
o ooy VEM B DO<B1> oo A2 | g5 og: s5_pasP2| A8 VEM B DO P<2> oS o
o gy MEM B DOS52> o g A2 |5 pop2 SB_DQsP3| AMBS o g NMEM B DOS P<3> o
70 ssmw SB_DQB3 SB,D®F’4£“M@ 63 70
o gy MEM B_DO<54> e A1 | g popa s pasps| A8 o8 VEM B DOS P<5> oS
70 ss@M“A_m SB_DQB5 SBﬁD@PG&ﬁM@ 23 63 70
o o> _VEM B_DO<56> _qe A0 | 55 nape 55 DasP7| A0 g o NEM B DO P<7> oS o
70 ssM SB_DQB7
o oo _VEM B_DO<58> _qme AXI0 | g5 nags
o oCE MEM B DO<59> oo ALTS | g5 ppo
70 ss@M“A_KZU SB_DQs0
70 ss@M“A_m SB_DQ61
70 SSM SB_DQ62
70 ss@M SB_DQ63

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

T

CPU DDR3/ LPDDR3

| nterfaces

d} Appl e I nc.
®

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

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

2




8 7 6 5 4 3 2 1

HSW ULT current estimates from Haswel| Mbile ULT Processor EDS vol 1, doc #502406, vO.9.
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i( 3 > 5 i( f §L%&Ej%_%sooz. % 1. 27m SATA_TN1/ PETNG_L2| AL7 PCIE SSD R2D C N<2> 50 67 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> om0«
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>  ermoo e
= ﬁL‘A&Ej%_%sooz. We: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R _P<1> 20 64 67
69 65 61 HDA_SDI NO Y10 | DA _SDI 0/ 1 250_RXD B14 SSD Lane 1 Unused
Eﬁﬂ NC HDA SDI NL "®TAULZ | von sD 171 251 RO g SATA_TN2/ PETN6_L1, PCl E D D N<1> a0 67
NC HDA SDINL g 70° 1HOA ooy Z|  sata TP2/pETPe_L1| 15 g PO E SSD R2D C P<I> 4o w0 o
<
33 o9 17 OU AULL g
oo qy-HDA SDOUT_ R1313 LA 2o SDOUL R R S iR 5 satA o pems L[ F5 o POIE SSD D2RINSOSA s
! REAR= X D1 E5
TP_PCH | 251_TXD AWLO | pa pook_EN/ 1 281_TXD SATA_RPS) PERPE_LO|——qm——PALE_SSD DZR Fs02 e e DL dary HDD/ 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 SSD Lane 0 Secondary SS
saTA_TP3/ PETP6_LO[ P17 g PCIE SSD R2D C P<0> a0 o
TP_PCH 12S1_SCLK * AY8 || 251 SCLK
SATAOGP/ GPI 034] V1 XDP'SSD P@l E3_SEL_L 6
AUB2 . SATALGP/ GPI 85| UL XDP PCIE2_SEL_L 1
o761 106 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT eATASGH! Gl e VO XDP SSD PGl EL_SEL L .
AE62 ACL
o9 64 15 [TR) XDP_PCH TCK - PCH_TCK (| PD) (%@3@’ GPl 387, @— XDP_SSD PCI EO_SEL L am s
AD61
o0 o4 20 rry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , .,
69 64 16 @w PCH_TDO ©
1
o 00 10 [y XDP_PCH TVS 222 | por T8 (17Y) g rovplE1ER 4 3R°.1031?<0
NCELLL | RsvD RsvD K10 i o %/"zow
A4 249 .
NCX 2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
1, P TA AE63 | J1ACK SATARCOVP| €12 PCH_SATA_RCOWP
NCx V2 | RsvD SATALED 5B P ATALED_L 12
CRIVEI CAL
OM T_TABLE
UO5
HASWELL- ULT
8&1GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 43 | cLkoJT_PCi E_NO %] XTAL24_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP 2 | cLkout_PCl E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD i
.. _ENETSD CLKREQ L > Y2 el ECLKRQD* / GPI 018 @ PP1VO5_S0 PCH VCCACLKPLL 4,
69 32 PCl E_CLK100M CAMERA N BAT)| cLkouT_Pal E_N1 é RevD 2L
o 22 qom—PCI E_CLKIOOM CAVERA P o, M1 cikout_PCIE_PL 3 revo ML o nc Iio-
a1 12 CAMERA CLKREQ L Y5 | pal ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
69 64 29 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
69 64 20 PCl E_CLK100M AP_P B42 | cLkouT_PCI E_P2
ADL * ~
2 v o AP_CLKREQ L - PCl ECLKRGR*/ GPI 020 TESTLON S35 PCH_TESTLOW C35 R139Q 10K 1z\\p2 o o o oo
C34 3 i
« NC PCI E_CLK100M.FUR B38 | o kout_poi £ TESTLOY PCH LESILOW (34 B 10K 1 2 T ZoWW—ZoT
NG PCl E_CLK100OM BEWP 37 - — TESTLON AK8 PCH TESTLOW AK8 [ 392 10K 1 2 |
e R @ (OKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \pAn2 o
1 _FW CLKREQ L NL | poy ECLKRQB* / GPI 21 5% 17 20W MF 20T
o0 25 PCl £ O k100M TBT_N A39 | o kauT PO E e CLKOUT_LpC_ o ANIS LPC CLK24M SMC R e
< = - oD
o0 PO E QKIOOM TBT P CLKQUT_PG E_P4 I:gp»so% pp 1| AP15 LPC CLK24M LPCPLUS R gy 1/ o
27 12 BT, KREQ L US| pal ECLKRQA* / GPI (22 (
o7 64 30 (O PCl E. CLK100M SSD_N - B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
67 64 ml@ PCILE CLK100M SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 > TP_| TPXDP_CLK100MP
s (TE=SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
SYNC VASTER=J41 M_B SYNC DATE=02/ 06/ 2013
s -
I PCH Audi o/ JTAG SATA/ CLK
PP3V3_S0 ISR R E A e
100K SCH_NUM>
I?l?jg 182K AN 2ot 70—y PCHL SATALED L - d}@ Appl e I nc.
1‘"‘: 1 100K 1’\/\/\/2 50 17 20W MF 20T ENETSD CLKREQ L = -
R 00K 1 A2 rrsow—r—o—AMERA CLKREQ L w2 NOTI CE OF PROPRI ETARY PROPERTY:
R1295 100k VAT o romw or om PCCLKREQL e B ETRTLAL TR L N © Tre
R1343 100K 1 2 2% " FW CLKREQ L 1 THE POSESSCR AGREES TO THE FOLLOW NG
R1344 100K 1’\/\/\/2 ZD i:;gx o ;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 5% T 20W VF 20T SSD_CLKREQ L 12 30 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 7 2




CRI TI CAL
OM T_TABLE -,
U0500
HASWELL- ULT
B GLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
» D PCH SUSACK_ L 22 susacks (1PY) DSWRVEN AW o, PCH DSVWRVEN
64 37 17 MC SYS_RESET* DPWRCK| AVS o= PM_DSW _PWRGD
) NO STUFF oo PM PCH SYS PUROK o A® |5y purok (1P>-Deepsx) WKENOS o, PCOIE WAKE L~ muszs R1451
SLP_S0# | sol ation R1400Q* o 1> [y PM_PCH_PWROK > Y7 | por PRk CLKRUN/ GPI 082| Y5 __ g PM CLKRUN L oo 100K
sanuy i EHLEENAS0 2B o PMPCH PYROK g 85 | sorcx SUSSTAT P e[ A%t g LPC PVRDVWN L eyl Fow
—AL 0201, N PLT RESET L AGT | b TRST* SUSCLK/ Pl 052 AES PM CLK32K SUSCLK R _gom, 566 ?
1 C14U%0 - PM RSMRST L AV _| povRST* SLP_s5+/ GPl 063 APS . PM SLP_S5_L oo 12 37 5 =
9 o — - 9
2 gg}o; CERM s T} PCH SUSWARN L - AVA | SUSWARN / SUSPWRDNACK/ GPI CB0 SLP_s4* :JAJG > PM SLP_S4 L [T 2310 25 30 37 50
1
CRI TI CAL vwnpm PMPWRBINL g A74puesTv (1PY) SLp_sa+ [ATA PM SLP_S3_L D 0 0w
= 9 ADAPTER EN A8 A5 . TP PM SLP A
TayCIeDs 6| oo > SMC ADAPTER EN g A7 | ACPRESENT/CPI Q81 SLP_A - S L
o 10 12 PM SLP_SO_L 1(n420 5713 r—EM BATLOW L - N | BATLOW/ GPI O72 SLP_sust APt g  PM SLP SUSL oD 2 42 5
o8 |1 PCH PM SLP_SO_L o3 sLP_so SLP_LAN+ (A7 TP_P LP. L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
HAS?;/\ELL- ULT
+
SYM 9 OF 19
s oo EDP_BKLT PV - B8 | Epp BKLCTL 2} DDPB_CTRL K| "B2 DP_TBTSNKO_DDC CLK 18 28
< L“—JJ_M_—E 18 21
« = oy EDP_BKLT_EN -9 | Evp_BriEN & (PREEAETRA DE_TBTSNK DATA v
D9 DP_TBTSNK1 DDC CLK
o EDP_PANEL_PVR 6 | epp voDEN - DDPC_CTRLCLK "
sqmEDP_PANEL PWR o & leDp @ DLL DP_TBTSNK1_DDC DATA .
] OReTR e DPTBTSNKL DEC DATA ey
2010 TBT_EN ClO PVWR L U6 | pi RQa*/ GPI O77 z
P4 "
37 13 SMC RUNTI ME_SCI L Pl RQB*/ GPI O78 % Dz AL S DP TBTSNKO AUXCH C N s o
os 19 AUD_| P_PERI PHERAL _DET N prociapiore g . 5 P TBTSNKL AUXCH G N
o 10 AUD | 2C I NT_L N2 | pi RQD*/ GPI CBO POPC AN ——gpp——— = Sob S =y w0 0
L — ooPB_AUXP| B5 DP_TBTSNKO_AUXCH C P 25 e
. PG PMVE L A% ener (1 pLy 3 DOPC AP A6 qug DP_TBISNKI_AUXCH C P ume
64 13 @O]D—‘_ WRENL = o Yieioss
20 13 gm—DP_AUXCH | SOL_L - llcPios2 oore HPDL B o, DP TBTSNKO HPD s
ot ENET_LOW PR L3 | Griosa
cq=REt W EVR A g D M
o5 61 59 13 (O} AUD_PWR_EN - R5 | ol o1 DDPC_HPD) DP_TBTSNK1_HPD 16 25
o 12 q—AUD_| PHS SW TCH EN > L4 lerl 063 EDP_HPD|_D6 e— DP I NT _HPD am e
PP3V3_S5 8 1115 16 17 18 28 29 34 42 57
PP3V3_S0
R1405 1K 1 2 PM PWRBTN L 13 16 a7
W\/ 5% 1/20W M 201
R1410 10K 2 PM BATLOW L 13 a7
R1452 10K /\/\/\/ 5% 1/20W M- 201 \
PCl E KE L 13 29 31 64
1/\/\/\/2 5% 1/20W M 201 C‘ \M ? :
R1455 10K 2 PM CLKRUN L P
_ z '\O 100K /\/\/\/ 5% 1/20W M 201 \
R146 1 2 PM SLP_S5 L 13 37 59
R1I461 100K 1m2 S% 12w W 201 pv gIp S4 L 13 18 20 36 37 59
R 2 100K AN S% 1720w W 201 p\v gl p_S3_L 1317 18 37 59
R1463 100K LAAN2 S% 120w MW 201 pp gIP SO L 1318 a7
R1464 100K LA 2; 1: gx ﬁ 21 PM SLP_SUS L 13 42 50
4 R1430 100K 1 2 EDP_BKLT_EN 13 56
R1I4371 100K 1,\/\/\/”V2 S% 1720w W 201 ppp pANEL PWR 13 60
— 5% 1/ 20W MF 201 SYNC MASTER=J41 M_B SYNC DATE=02/ 06/ 2013
«__zzg 100K 1 2 rw—r—ro L BLEN GO PVR L 1325 27 TR CH GF
R1 10K 1 2 % SMC RUNTI ME_SCI L 13 a7
RTAZ2 100K 1 V2 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PCl/ mx : |
4l 100K 7% o .
j 3 1/\/\/\/2 5% 17 20W M- 201 AUD 12C NI L : le I nc <SCH—NUNI> D
R1445 100K 1,\/\/\/2 , ODD PWR EN L 13 64 App -
R1 6 100K 1/\/\/\/2 ’::Un TT2Z0W W 20T 55 AUXCH | SOL L . <) <E4LABEL>
R 7 100K 1/\/\/\/2 ’::Dn TT20W M 20T ENET | ONV PWR e NOTI CE OF PROPRI ETARY PROPERTY:
R1 8 100K 1 /\/\/\/2 50" 1720w g 201 AUD PWR_EN 13 50 61 65 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
RI449 100K 1 \\A72 o 1720w 20T AUD | PHS_SW TCH_EN 1o R FOSESER AGRERS 6 THE FOLLOW NG
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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)
- TS
Thunderbol t | ane O o PClE TBT R2D C N<O> @23 |peme_ Lo sYM a1 OF 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
o 25 [T PCl E TBT D2R P<1> E8 | perps L1 USB2N2 " B_BT_N 20 68
Thunderbolt |ane 1 B USBZPZ_“M@H o BT
00 2 PClE_TBT_R2D C N<1> B23 | perng L1
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 g BAE AD DPR N v b BT AP g NC 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} PCIE_AP_R2D C P * B30 | perp3 uUsB3RNo| G20 - USB3_EXTA D2R N Fan B
use3rPo| 20 o, USB3 EXTA D2RP  mos e
« _NC PCl E FW D2RN F13 | pErNg Ext A (SS
o« NC PCI E_FW D2RP G5 | poros useaTNo| 33 B A_R2D_C_N o 55 es (sS)
Re d: Firew - —— ussaTPo| B34 g  USB3 EXTA R2D C P oy a5«
served: Frewre «« NC PCIE FW R2D CN 22 [PETa
«« _NC PCl E_FW R2D_CP - A29 | pETP4 use3rn1|_E18 ” USB3"EXTB_D2R_N Rt o5 o
usssre1| F18 o o USB3 EXTB D2R P myer os oo
G17
68 65 34 @Eg gg gg :;l = PERN1/ USB3RN2 UssaTNL| B33 USB3 EXTB R2D C N o u Ext B (SS)
SD Card Reader o0 00 o D—=—=ms S e PERPL/USE3RR2 useaTP1[ A22__giT USB3 EXTB R2D C P rpm o es o0
(& 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
69 32 PCl E D2R N F15 USBRBI AS* o
oo POE CMERA (R e ot Ry e e, o2 s
Canera o » com PO E_CAVERA R2D C N B31 | pere) useaThG rovBANO, 22.6
00 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS ReVD AMLE (o %‘éow
2201
NG ELS | RsvD 00+ / &Pl 040 AL3 XDP_USB_EXTA CC L 14 16 35
NCxEL3 | RsvD oCL¥/ GPl oa1| ATL XDP_USB_EXTB_OC L 14 16 61 65
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB EXTC OC L 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
o o 40 7@y LPC_AD<0> R gég 33 1 2 LPC_AD R<0> AuLs | (K5 SVBALERT*/ GPI 011 AN2 P ALERT L .
00 64 46 57 LPC_AD<1> R1 33 1 2 5% LPC_AD R<1> ANZ | | apy 2
R AR S T e p e e | s o SEE PO o
o0 o1 40 7@y LPC AD<3> R1543 33 1 o 5% 1720W LPC AD R<3> AW || aos T SVBDATA 16 19 25 40 56 69
wose v onLPC FRAVE L RISA4 33 1nan2 oo o LPC FRAVE R L W o MIZqirraer |y SMOALERT/GPIOGO| A2 g WOL EN i
—g smoa ALy SM. PCH O CLK w0
69 46 @M SPI % @ SNLUDATAAMSM—_“M@ 40 69
. Y- h v SPI‘(?%;’) s SML1ALERT# pul | -up not provided on this
. N . ” TPy SMLIALERT*/ PCHHOT*/ GPI O73| A% g, PCH SMLIALERT L oy page, may be wire-ORed into other signals.
AP SPELCSL L e g G SML1CLK_GPI o75| AU SMBUS SMC 1 SO S 12 37 40 43 0 04 00 75 Qtherwi se, 100k pull-up to 3.3V SUS required.
TPLSPI _CS2 L 2 s %= SML1DATA GPI 074 A8 gy, SVBUS SMC 1 SO SDA-pm, 52 a7 40 42 44 4 o9 72
o
A2 &
69 “5@%“_ %FI—’IPLV‘F%ID)
solecmySPI_M SO o—" SPLMSS | (1PUIPD) CL_OK A2 g NC CLINK CLK o
uggry SPlL_10<2> o g YO SPl 165 é (1PU1PD) CL_DATAL A2 o g NC CLINK DATA .
\ 1 B 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
RIS82 100K 1,nA72 ¢ TF20W W 20T Xpp USB EXTC OC L 156 o g
RI583 100K 1 \AAT2 2% T 20W M 20T xppysB_EXTD_OC L d} Appl e I nc SCH_NUM>
) ng4g 1K 3 A2 oy oo ooy SEL L O<2> w 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
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BOM GrouP BOM CPTI ONS o 51 42 30 57 1730 319 3, PP1VO5_SO
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H
R1650*
PP3V3_SO %
CRI Tl CAL 1/ 28W
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* 005 oo .
1005n %%OK OOI§) HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@/ 20w 1/2@}@/ FASMSIN g RANe 82| V2 g TBT GO PLUG EVENT i 2 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 201, SYM 10 OF 19 T4 Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
16 15¢gy—XDP_PCH GPI 076 L P1 | BvBUSY*/ GPI O76 § SERI RQ o= LPC SERI RO B 15 %7 a0 D
15 16 18 g AWLS COVP
15 16 18 18 16 15®XDPM-B—‘_ RAMCF®O o AR I g PoHOPI_cow) PCH OPI
o Revl AF20, PLACE_NEAR=U0500. AWL5: 2. 54mm
e sy IBT GRSX BIDIR o AW |jaN PHY_PWR CTRL/ GPI Q12 Rsmm& IR1655
GPI O12: w@m TP MEM VDD SEL 1VE L o A IGpiois (I PDRSMVRSTH) %é)‘ﬁosv
_— Y1 - R6
= TBT_GO2SX_BI DI R, requires 100k pull-up to SUS a0 unegy XOP LPCPLUS GPIO 4 Yicriois GsPlo_Cst/GPice3| P o PCHGSPIO CS L 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlO_CLKIGPIoBa| L6 o PCH GSPIO LK~~~
20 15 qoom—SD_RESET_L -5 Pl oa PPBLP-M SO P C85 N6 g PCH GSPIO_M SO v =
18 16 15 13 o7 15 > SMC_ WAKE SCI L "5 | GPl 27 (1 PD- Deepsx) PPBLO R MRS 56 L8  gu PCH GSPIO MOSI 3
AD7
% 15 rmy—TPAD_SPI_I NT_L - - GPl 28 GsPi1_cs /Pl 87| R ga  TPAD SPI_CS L o s
Al
% 15 1 PAD_USB | F_EN - - GPI 26 GSPI 1_CLK/ GPI o8| L5 . TPAD_SPI _CLK [T 55 3 60 m—
Al
o4 59 58 30 15 (oo} SSD_PVWR_EN - - GPI 066 GRLj_M SO/ GPI 089 N7 . TPAD _SPI_M SO g 25 36 o0
PCH TBT PCl E RESET L - GPl 087 GsPI_Mosi / cPl aeo| K2 TPAD SPI MosSI 15 36 68 _PLT RESET_L Fani EERCRURY
o0 15 om—HDD_PWR_EN - A4 P ‘ &
e XDP N STATE L ATS | o1 B0 UARTO RO/ GPI o1 I o, AP SOIX VAKEIL ~~  muse 11Rg_0(:|3<71
K3
+ 1+ oo SD_PUR_EN DY Py uaRTo_TxD/ GPi 02| K8 o,  HDMLTBTMUX FLAG L s o zz.é ow
2 15 TBT PWR EN e AB6 @l o7 UARTO_RTS*/ GPI @3% 15 18 25 2201
< g * GL
2 10 10 15 - XDP_JTAG | SP_TCK - e UARTO_CTS"/ GPI 004 oAP_RESET L o -
25 10 10 15 o XDP_JTAG | SP_TDI - PO o g UART1_RxDY GPl ool K4 @ PCGHFUARTL RXD s
25 10 15 @I TAG TBT TVS - P3P0 b3 uRTL_TXDiGPiol| @ (gl PCH UARTL TXD C
s 15 qom—PCH _HSI O PWR EN & 2| HSl 0Pl GPI 071 UART1_RST*/ Pl 2|95 T e PCH UARTI RTS L 4
% 15 qom—1PAD_SPI_| F_EN - ePrais URTL_CTS* /cPioa[ 3¢ o PCH UARTI CTS L 4
AH4
010 5y XDP_MB RAMCFG g A% lgpion4 1 2ca_soafler ofhF2 PCH | 2 DA -
AVA
64 46 15CES SPI ROM USE_M B - GPl (25 | 200-8cL/ sl F3 PCH |1 2C0 SCL 15
0 o CAVERA PWR EN PCH g AD Icpioss
[
o4 15 (T} FW PWR_EN o AR | poae | 2Ch, SDA/ GPI 06| e PCH 12C1 SDA s
g F1
sy XOP_MB RAVCEGL o ABlepo fci SG/cP o7l FL g PCH 12CL SCL .
R1639* woncay XOP MB RAMCGFR2 4 A® o0 SDoCKGPIoea| B3 g TBT POCRESET L imyer Pul | -up on TBT page
ook 505 oy SSD_DEVSLP > 2| DEvsLPos/ Pl css soomGioss g BT PWRRST L ey _-—
205, o AP SOILX WAKE SEL g  © |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@w Requi res connection to SMC via 1K series R
% SSD RESET_L - -2 | DEVSLP1+/ GPI 038 soiop/crioe7| B4 o ENET MEDIA SENSE s
w0210 1095 % 82 ' _PP3V3_SO NO STUFF o s ry—FW PMVE L - "5 | DEVELP2*/ GPI B9 Do D2/ ool g LCD IRO L -
BR/HLRBBRIG 65 | R1641 1K 1 AN 2 N PCH TCO Tl MER DI SABLE V2 %W'&%%ET%T#) SDI O D3/ GPI 0s9|_E2 * LCD PSR EN oo 15 e
BP3V3 S5 B 8,070 20 9 42 7
15 16 10 33 36 40 41 58 62 64
PP3V3_S0SW SD 34 37 39 65
PP3V3_S3 15 16 10 33 36 40 41 58 62 64
PP3V3_S3RS0__CAMERA 31 a1 74 65 64 62 61
PP3V3_S0 82,885,200 17 1 27 a9 30 30 s 027 1e 17 15 3398 858 PP3V3_SO
PP3V3 TBILC 39740741742 43 44 45756759 61 B
1720 20 21 02 ot s PCH GSPIO_CS L R1660 100K 1 2
TBTLC for CR SO for RR » “PCH GSPIO_CLK RI661 100K 1.V, 5% Trzow W 20T
R1610 100K 1pp2 XDP_PCH_GPI O76 1516 .+ PCH GSPI 0_M SO RIB62 100K 1 ,/\A"2 2%
R1614 100K j R 5% 17 20W NF 20T XDP LPODLL)S G:,I O = PC." (BPI 0 '\ml _‘__333 100K 1 2 5% 17 20W NF 20T
AN oo 15 16 46 64 PR 5% 17 20W M- 20T
R1I615 100K LAAN 211 s XDP_PCH GPI 017 15 16 515 TPAD SPI_CS L R1664 47K LAAA 2oy -
SD_ON M_BQ w15 TPAD _SPI_CLK R _332 j;E 1 5 5% 1720W 20T T
o > ON_| i TPAD _SPI _M SO R166 1 2 2%
R1616 100K 1 > SD RESET L o o R1616 should al so besstuffed if o8 36 15 AN 2w
RIGT/ iggﬁ AAAES :n i;jﬁa g jﬁi ?’,;’,EDWS*;E ISST :: e pl at f orm doesfnot use SD card o 36 15 _TPAD_SPI _MOSI ;1 7 14070KK LAAN 2o oW 0T
R 1 2 07 15 3 2 15 AP_S0I X E_L 1 2
RI619 100K 4 V\\p 5% T720W W 20T TpaD USE [ F EN 15 3 o "HDM TBTMUX_FLAG L 100K 1 2 5% 1720W W 20T
W\/ 5% 17 20W NF 20T /\/v\/ 57 17 20W VF 20T
R16 100K 1 2 SSD_PWR _EN 15 20 50 59 00 R16 )
" ANNN—5w% T Zow 20T s _PCH UART1_ RXD R1672 100K LAAN2
R1622 100K 1,,p 2 HDD PVR_EN 15 o  TPCH UARTL TXD RIG /3 100K 1 \j/z T 1720w W20 -
R1623 100K 1 \\n72 2% 720 W7 277 XDP_SDCONN_STATE CHANGE L . . » ¥ “PCH UART1 RTS L RIG7A 100K 1\ w2 277 T Z0W W20
R1624 100K 1 2 5% SD_PWR_EN 15 o | . PCH UART1_CTS L R1675 100K 1 5 5% I720W WF 20T
R1625 100K 1%2 5% T720W W 20T 7aT PR EN o RL676 100K 1. 0V, =% TZOW W20
R1626 100K 1,\/\/\/2 t’:" TZ0W M 201 %5 JTAG | SP_TCK 15 16 15‘ ® E$ :gg gg‘_A 676 188K 1 ; 5% 17 20W MF 20T
«__3%7 100K 1 \'ANT2 i ﬁga K igi XDP_JTAG | SP_TDI 15 1510 N ® AN\ 55— 20W—F—20T
R 100K 1 2 >% JTAG TBT_TMS 15 19,28 s PCH 12C1_SDA R1678 100K 1 2
R1629 100K 1/\/\'\/\/\//\/2 S ITZOW W 20T pOH HSLG PYR EN N .+ PCH 1 2C1_SCL 100K 1 N2 5% 720w 20T
R1630 100K 1 2 T TZOW W 20T TpAD SPL_IF_EN = 57 TTZ0W W20
R1632 100K %ﬁ SPI ROM USE_M.B 15 46 00 =
RI633 100K 1 \An72 o0 20w W 29T CAVERA PVR EN PCH 15 15
R1634 100K LAAN2 i ﬁga K igi FW PWR EN 15 s
4 RI637 100K 1 2 SSD_DEVSLP 15 30 66 SYNC VASTER=JA1 M.B SYNC_DATE=04/ 027 2013 A
RL638 100K 1 Az T T 20W W 20T Ap 50| X VWAKE SEL 15 20 T
5% 1I7Z20W 20T
R1640 s00K 10 s T PCH GPl O M SC/ LPI O
R1652 1OK 5% 17 20W NF 20T DAV NG NOVBER
RL652 101 LA 217 ooy PC-SERI RO 5 9 40 d} Appl e | nc. <SCH_NUM>
AN s —Trrow 0T LIAG LSP 110 e ° <E4LABEL>
R1691 100K LA 2 —sr—rso—r—ro—BI—EVRRST_L 15 0 NOTI CE OF PROPRI ETARY PROPERTY:
;;__ s g 100K 2 ENEr D' A E E 15 6a THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
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R1694 100K 1 2 LCD IRQ L
NN\ 59— 20W— 20T is o4 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 121
R1695 100K 1,\/\/\/2 LCD PSR EN 15 64 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

o]
~
o
Ul
N
w

2




8

4

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
— 5P ORG ORE- 0- o7 61 16 s XDP_CPU_TCK R1813 51 » 1
ere XDP_BPM L<4> TP1804 1R1830 N —PLACE_NEAREU0500. E60: 28mm V. V'V~ 5% 17 20W W zoll
TP- P6 150 62 61 . .
o o D ii :Ex t<5> TJmP-PsTP]‘SOS ;ogilﬁ‘é’ U TDI and TMS are terminated in CPU. =
o ¢ - XPPBPM L<6>icp TP] 806 2402 1o ol
o o - XDP_BPM L<7> 15, Tp1 807 o7 o0 oy XDP_CPU PREQ L OBSEN_AQ —— 10 02 o= OBSEN_C0 CPU CFG<17> ame
TP-P6 o7 a6 XDP_CPU_PRDY_L OBSEN A1 -—C 5 o OBSEN_C1 CPU CFG<16> .
fanct L =20 01— L <m
o+ o> CPU_CEG<0> caspaTA A0 | Vg ddoole o ot | cmspata o CPy_CFG<8> Ju——
o s —CPU_CFG<1> OBSDATA_A1 —— 20 01l s OBSDATA _C1 CPU_CFG<9> ams o
14 00 13
o o my—CPU_CFG<2> OBSDATA_A2 —— 100 015 omp OBSDATA_C2 CPU_CFG<10> ame o
o7 o o ry—CPU_CFG<3> OBSDATA_A3 —>— 00 01 i OBSDATA_C3 CPU CFG<11> e o
20| 00 19
o7 « —XDP_BPM L<0> OBSEN B0 —— 220012 omp OBSEN DO CPU _CFG<19> & e
o o my—XDP_BPM L<1> OBSEN B1 —— 10 012 o OBSEN D1 CPU_CFG<18> o
26| 00 25
o « o CPU_CFG<4> OBSDATA_BO —— 220017 o OBSDATA_DO CPU _CFG<12>, ams
o « [ CPU_CFG<5> OBSDATA_B1 =30 012 i OBSDATA D1 CPU CFG<13> oo
- - 32 o0 31 -
«OP o o o> CPU_CFG<6> OBSDATA_B2 —— 300 012 o OBSDATA D2 CPU _CFG<14> am: o
CPU VECST PWRGD R1800 1K 1 5 o o oy CPU_CFG<7> OBSDATA B3 =290 0135 _omp OBSDATA D3 CPU CFG<15> am:
e = = BT 2. 5Amm 50 I720W —MF 20T 38 5 o137
XDP s XDP_CPU_VCOCST_PWRGD PWRGDY HOOKQ T Dl ECR L TPCL K/ HOOKA Ne
a1 PM PWRBTN L R1802 0 1 2 XDP_CPU PWRBTN L HOOK1 -2 41 e | TPCI K#/ HOOKS
= ~J3: 2. 54mm 50 17 20W —MF 0201 - O O - NC
VCC_0BS_AB 44 5 o143 VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 0005 o RESET#/ HOOK6 oo XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
o7 17 13 qom—PM PCH_SYS PWROK R1804 o0 DY o XDP_SYS PWROK HOOK3 0017 DBR#/ HOOK7 XDP_DBRESET L o VYV E‘E;&%EE(_;EESOO?UAE; 2. 54mnm
° ) 50 5 o420 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
00 56 10 25 10 11gy—SVBUS PCH DATA SDA —— 2005 o DO XDP_PCH_TDO am iz o o o0
60 56 40 25 19 14 [T SMBUS _PCH CLK SCL - 4650 53 - TRSTn XDP_TRST L
o 06 16 12 @y XDP_PCH_TCK TCK1 Pl Dpd Ell Dl XDP_PCH TDI D 52 10 o1 0
o7 a1 10 o - XDP_CPU _TCK o TCKQ - 200l BTV XDP_PCH_TNS T 32 15 o4 o0
XDP 69 5 o159 XDREPRESENT# CRITI CAL
16 12 qom—PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP DP XDP OoP
Pact RERR=0YB00 28 8mm C1804 1| |'*r1831 C1800: 64 63 1C1801 1C1806
0. 1uF — (TR 0. 1Uf L ) =g TUF L 6" 1UF 91840 o
% S ol s 2’ \_/ 0%, pm— oélh DWNSLOBVK- 7 —
ey e §iee  onbgl | 51850847 | ([ fes 2 B o i
o 0
L 7 4 _ STET . XDP_CPU_TDO ame e oo
XDP_CPU_PRESENT_L - CRI Tl CAL
DhmBL%\§K4(7) =~
oy [
SOT- 563 }E
o[ BT o XDP P TRST_L 612 16 64 67
| mm o - VAKE BASE=
L — XDP PCH_TRST_L
RITICAL (= XDP"CPUPCH TRST L o ¢ 22 10 w0 o0
PCl_I XDP SI gnal S ML%S;\?Ki? O"’
These signals do not connect to XDP connector in this architecture, only accessible _I_ 3
via Top-Side Probe. Nets are listed here to show XDP associ ati ons and to nake cl ear CP i [a) o XDP TDI
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 28 e 5 CPY oD © o ¢
T 0 61 59 58 56 82 51 a6 45 32 17 _PPSV_S0 CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s e e PPAVE S v
15 15y XDP_M.B_RAMCEGD ‘m TP1870 DNNSL%\?K‘}; -
s 10 10 qomXDP_USB_EXTA OC L I XDP_USB_EXTA OC L am e 184 R1845 sor-se3 [ [0
VARE_BASE= 1 o
o 61 10 14 o XDP_USB_EXTB_OC L E— XDP_USB_EXTB OC L am e oo Co‘81 5__ VoS 330K 3T T DR CPU TME o
XDP USB EXTC OC L = Lg?;/)__ ul1845 1/ 20w PLACE_NEAR=JTIB00. 57: 28nm © = iesg
- op TP1873 YR oM 2 TALYCIDTGF 22
w» —XDP_USB_EXTD OC L T2, TP1874 o v [y ALL_SYS PWRGD N XDP_JTAG CPU | SOL_L o2 s PP1VOS_SUS
@ XDP_SDCONN_STATE _CHANGE L — S
5 16 15 XDP_SDCONN_STATE CHANGE L TR —= XDP_SDCONN_STATE CHANGER] i 16 55 oL NS ¢ NG NO STUEF
1 15y XDP_M.B_RAMCFGL “» TP1876 @D 1612 P TA - 18 2 -
o
15 15y XDP_M.B_RAMCEG2 ™ TP1877 A
XDP_M_B_RAMCEG3 el oo XOP_POHTDO o RIBI0 Sl 2 A A or—rroow—e—or
18 15, | = . B mm o
@ ‘am TP1878 XDP
25 10 10 15 ry—XDP_JTAG | SP_TCK ARE—BASE=TROE—= XDP_JTAG hSP.TCK oo 15 16 18 25 = o9 o4 10 32 %@E%lc'os—gﬁl%r%m_z’v\/\/l 5% 17 20W MF 20T
1 XDP
= oy XDP_SSD_PCI E3_SEL_L gssg LS - —— \ 0 50 10 12 XDP_PCH_TNVB R1892 51 2 a1
1K N . = 3 . H mm )
1 oo XDP_SSD PCIE2_SEL_L 88 DY S — N\OTE. Must not short XDP pins together! NO STUFE
12 XDP_SSD PCI E1_SEL_L R1883 1K 1 2 o0 64 16 12 XDP_PCH_TCK R1896 51 - 1
@ /V\/\/ 5% 17 20W M- 20T - | = . N mm 5% 17 20W NF 20T
1 o XDP_SSD PCIEO_SEL_L R1884 1K LAAN 2o row ot e SSLPCI E_SEL L am v o 7 51No STUFF
o1 45 10 15y XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O QD 15 16 10 00 o ez o XOB_CPUR G TR T et Az 2amm 57 q
s g XDP_PCH GPI QL7 > TP1886
5B XDP_PCH GPI O76 TJ®P-P6TP1887
s a0 20 10 - XOP_JTAG 1 SP_TDI VARE_BASESTRUE —— XDP_JTAG 1 SP_TDI D =o e 20 2 SYNC_VASTER=J41 VLB 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 yé.lﬁ‘év . -
i 2
B Ic?:—:-g{ gal\/:D)'s %di&ﬁ_ SI LK_PART=SYS RESET )
g ) RTC_OUT.
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 o1 a0 a5 g7 39 PPSV_SO
= A =Pwr Ter J_ 6 |vice_25M B . . 'R1920
— 14
C1995 R1905 : MeEasMe  aMASKNG oo e PCH ME Di sable Strap 100K
2|1 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
NC@;' 25. 000MHZ- 12PF- 20PPM Eoé‘éow ~2L, paD 1C1910 sfw o _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-s63 | Kb
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
éS& Nex © NG Y1915 oY1 IR1916
0201 X ‘:@( 24. 000MHZ- 20PPM 6PF oM
C1916NCX ; NC 3 20x2. somv smu ow
6. 8PF -‘V 2201
1]2 . PCH CLK24M XTALIN gy 22
1w e
= &

PCH 24MHz Cut put s

o7 TR SPI _DESCRI PTOR OVERRI DE_L

1

PCH uses HDA _SDO as a power-up strap.

If high, ME is disabled.

This allows for
SMC controls strap enable to allow in-field control

If low, ME functions normally.
full re-flashing of SPI ROM

of strap setting.

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

VCCST (1.05V S0) PWRGD

PP1VO5_S0 551
‘R1931
CRI TI CAL %\,(,EK
74AUP1Q09 eeow
SOT891 5301

4

w2020 440 0 B DoV3 SB
R1927 — LPC CLL(24M SMC 17 37 69
o 12 LPC CLK24M SMC R 1725 2 LPC CLK24M SMC D e G939
o PLCACE_NEAR=U0500. ANI5: 5. Inm v, YV N 0y ——
1/528W XsR—S% \7)2 "
Pil R1926 BV s
i LPC CLK24M LPCPLUS R 1 2 LPC CLK24M LPCPLUS g o o0 oo w10 ALL_SYS PWRGD 2
™ PLACE_NEAR=UO500. API5: 5. Imm VY, V oD
g o070 10y PM SLP_S3_L 1
1
%3 |NC
NC GND
8
PCH RVWROK Cenerati on - N
o sy 3 g 3y PPAVAZ_GBH VI =Y e
7365 63 62 g1 BYPASS=U1950: 5MM -
suuznyBRYHLPR8VS SO 1 G195
1 o T UF
R191':'60K 9L e NO STUFF WF: Do we need this?
5% 0201 R1963% [°R1960
1/ 20w 0 0
201, 774chzeoasr 1720 275w CKPLUS_WAI VESUNCONNECTED PI NS
NO STUFF ALL SYS PWRGD 1 8 SoT833 0281, [ ], 8501 R
59 37 17 16 A
R1951 oo (19507 PM S0_PcooD srlwsomas R1962
o 17 0 o QRYVR_READY 1 2 CPUVR_PGOXD R 2| o8 NO STUFF (19502 SYS PWROK R 1 2 PM PCH SYS_PVWROK g 15 15 »
sars CPU VR READY — 1%6w 2 Rl?o%lKl &ly o8 b
- 0201 % 4 201
£ Y ig)lév CKPLUS_WAI VE=UNCONNECTED_PI NS
2

38 37 27

o SMC_DELAYED PWRGD

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 2013

1 15 16 27 38 42 51 55 58
61

" Chi pset

Suppor t

d} Appl e I nc.
®
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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
1/20W 0201 N DTH=0.
Z%Ff R2871 NO STUFF ’jg%gﬁh NO STUFE [ [ NO STUFF [ |
LANA 2 PCA9557D RESET L g 16 R204 R2020 R2021 R2022 R2023
vZbw e p PPAVE SO A R2041/ 2 shoul d be stuffed for i-%% %Z;"I’(V f/zzﬁg@ %Zazosv
i sRzguBiRLES ’1\/% GreekCLK A or B depending on S2 rail M, 61 M, Y61
_— L . 0201 R2042 should be stuffed for GreenCLK C 21 :s _DP_TBTSNKO_DDC CLK |
13, EPSVS SO Scrub for Layout Optim zation 210 1» _DP_TBTSNKO_DDC_DATA
By R2042 1515 _DP_TBTSNK1 _DDC CLK
, R II CA|iGOB Buf f er ed iy 1, PP3VE_S5 1,\/2/\/2 10 1o _DP_TBTSNK1_DDC_DATA
1 MzZ4HC. R2872 1% TBTSNK1_DDC i s pull ed-up just to indicate that
U207 12— PLT RST BUF L 1 2 SMC LRESET L oD o, DP port is used. No DDC on this port, AUX-only.
2 504 .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
1C2071 3 Ifgoq(?o 0201 R2888 DDC_CLK pul | -ups are unstuffed.
189U %, 1 2 BKLT PLT_RST_L w
o 2ow AN o
"Fogg.l@m b rooge W Thunder bol t Pul | - up/ downs
.. 0, 0201 CAM PCl E RESET L " Cactus R dge GX2SX signal pulled-up to SUS rail
J: UE%OQW o1 62 50 58 57 45 14 11 s _PP3V3_SUS
0201
R2013*
2 10 1 oy PCH TBT _PCIE RESET L — PCH_TBT PO E_RESEEr. 15 10 2 10K
- B 1/2@}@7
MAKE_BASE 201
2 10 15qgry— TBT_GOPSX_BI DI R — TRE  TBT GRSX BIDIR D o w0 o
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
2 10 15 @@ TBT_Cl O PLUG EVENT — TrE _ TBT CI O PLUG EVENT 15102
“RR R EBERY L oY SO = @
— Required for unused second TBT port
BvPal¥ L B - TBT B Cl O SEL
0391 - oy DP_TETPB HPD R2O15!
TP 2 TBT_B CONFI & _RC o
58 G55 * BT B _CONEl 12
NOSTUFF TBT B LSRX 201,
U CRI Tl CAL
- 74LVC108
@ 973 20 10 12y PM SLP_S4_ L 2 & SoTgo1 R2016'| |'R2017 R2018'| |'R2019 |'R2014
U2030}4__CAVERA PWR EN g o0 Qs g idK 0 210K oK
CAMERA PWR4EN PGH 1708 1/2 20W 1/2 20W 20W
* " 201, ],261 201, ],261 2201
5 3
e
Power State Debug LEDs = . =
DBGLED TBT Al i ases
(For devel opnent only)
PP3V3_S5 R2%94 R2830 VAKE_BASE
. . . 1 2 2 10 10 oy DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK o = 0 2
PLACE_S| DE=BOTTOM  , 596 T35 MM 15w 28 18 1B DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA CBD 5 19 2
Yo" o=01 DP_TBTSNK1_HPD e P TBTSNK1_HPD
25 18 13 — TRUE 13 18 25
DBGLED DeaLED DBGLED DBGLED, S =0P TBISNKL M. C P<3..0> — tme Db TBISNKI M. C P<3..0> oo, ..
RZOZ%% R202%2|< RZOZ%E R202%§ > =DP TBTSNKL M__C N<3..0> — tre DP TBTSNKI M._C N<3..0> mrmcw e
Lo Lo Lo the or 25 10 13y DP_TBTSNK1_AUXCH C P — TrE _ DP TBTSNKI AUXCH C P D 5 o
Mgy Mgy v 20w 1/ 260 o7 25 18 1 DP_TBTSNK1_AUX N = DP_TBTSNK1_Al N 12 10 29
201, 201, 201, 201, w0 > > DP_TBTSNKI_DDC CLK — 1rEe  DP_TBTSNK1_DDC CLK Pyrl
DBGLED S4 DBGLED S3 DBGLED SOI 3 DBGLED. S0 w0 13y DP_TBTSNK1_DDC_DATA — TrE __DP TBTSNKI_DDC DATA o
Si ngl e-port TBT i npl enent ation does not require DDC Crossbar
. BebEn  BbED  BbED aphe roeeent e wle e
X GREEN- 56MCD- 2MA- 2, 65V /3 GREEN- 56MCD- 2MA- 2, 65V N/ 3 GREEN- 56MCD- 2MA- 2. 65V /X GREEN- 56MCD- 2MA- 2. 65V 25 19 15 @I TAG | SP_TDO RE — JTAG | SP_TDO am s e =
N LTQHOG SM- N LTQHOG SM- N LTQOG SM- N LTQHIG SM- 25 19 10 15 (TR XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK [ 35 15 1
K BHORERRRTESTRYT N K BHORERRRTESE L K BHORERRRTESE TR 5 B ORERRRTESE L 2 10 10 15 gy XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oD 35 20 3
DBGLED S4_D DBGLED S3_D DBGLED S0I3_D DBGLED SO_D 25 10 15 > JTAG TBT_TNVB — tre JTAG TBT TMS oD s 0 2
= DBGLED ols DBGLED ols DBGLQE?_ ols DBGLED bls No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVN5LO6VK- 7 '; DVN5LO6VK- 7 : DM\BL%VKQGZ_IE DIVN5 L. 6VK-7—1||<_)_'
H H H H RAM Confi gurati on Straps
zc;"“"s1 sG"“"s,, 2(;"“"51 SG":;"S,, Pul | -downs for chip-down RAM systens
N\ w0 15 - XDP_MLB_RAMCEGD
S4 PWR EN - _ - - 16 15 XDP_M_B_RAMCFGL
5937 3 29 18 13 [T PM SLP_S4_L \ 16 15 XDP_M.B_RAMCF&

XDP_M_B_RANCFG3
RAMCFG3: L | RAMCFG2: L | RAMCOFGL: L | RAMOFGO: L
R2051'/ R2052' R2053!
10K 10K 10K

[6)
9 9 9
1/ zﬁé‘} 1/ zﬁé‘} 1/ zﬁé‘}

16 15

s9 37 17 13 PM SLP_S3_ L
a7 1:% PM SLP_SO_L

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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PP1V2_S3

17 20 21 22 23 42 53 62 7

Page Not es CPU- Based Mar gi ni ng VRef Dividers

- - - - CPU MEM VREFDQ A | SOL
?0:?3;:33'3' g:s;ef/R:E'e:ﬁ/;g\led by this 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 ;nal al_i a;es required by this page: ~ LRz VREE LA EN BC, = %I\BLOGVK' T
. LOBVK- 7 % [Y 1/ 20W
- =1 2C_VREFDACS_SCL O | sor-se3 DDRVREF_DAC 15w DDRVREE._DAC * R2223 %3
- _ = R2201* M 2251 £3 238t ace = NEAR=Q2220. 6: 3nm
- =1 2C_VREFDACS_SDA < fooK 201 0. 1UF w TYSTD 1AL . PPOVE_S3 NEM VREFDO A
- =1 2C_PCA9557D_SCL » >—CPU_DI MVIA_VREEDQ ol T8 Te 2 <10% = A 1020 270
- =| 2C PCA9557D SDA - 1/ 20W CERM3GR 2 I—u—F 1w PLACE_NEAR=R2221. 2: 1nm N-NECK-W DTH=0. 2 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%"‘f’*‘*mzo’ 6: 2m 11 26W
CRI TI CAL L 0. 022UF 2’641:2
N %60 CPU MEM VREFDQ B | SOL T % )
o] DMNSLOGVK- DDRVREF_DAC CRLTI CAL 35k, cer R2220
T RG> JORE-DAC MEM VREFDO A RC__ 1249, ‘R4l
- o> CPU_DI MVB_VREFDOQ ol T8 Te 2 2 VREFMRGN DO B EN RC o %NSLOGVK— UM 14
MR DDRVREF_DAC 5% DDRVREF_DAC 0 20 L 1/%w
. R2202* YW C2245 1 3 R2243 2t 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: 201 0 1UF o) T7§T‘3 10
DDR3  (1.5V) 7.70nV per step 100k gy * : RN g T DB
DDR3L (1: 35v) 6: 99NV per step CRI TI CAL 1/ 20W cerdiel 2 - |_u_l° 1w PLACE_NEAR=R2241. 2: 1nm N-RECR-W DTHEO. 3 mim
LPDDR3 (1.2V) ?2.??mV per step " 220 201, o Q@265 pin 6: M Re242'
5 sorse%oeVK- 7 L PLACE_NEAR=QR260. 6: 2. 54mm | o)\ = \p e 0960, 6: 2 1}23%
¥ = —i 0 022‘21UF 201,
+ > CPU_DI MM VREFCA of T8 7Te CPU_NEM VREFCA A 1 SOL T 8% )
: i N DDRVREF_DAC CRI Tl CAL S6R cerm 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 o7 INBLO6VK- 7 100K QL% o T7$TD 1 2 PPOVE_S3 VEM VREFCA A ;202 70
to renove short due to CPU. = J_ 1/ 20 sy 2 s, P W PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
of T To 28, 001 o R2262!
DAC- Based Margi nin " y g s
g g gt
—_— . 2
DAC sets voltage |evel, PCA9557 & FETs enabl e outputs CRU, VEM.VREFCA B | SOL T, &%
and di sabl es margi ning after platformreset. DDRVREF_DAG CRI TI CAL 355, CERm R2260
oM T R2285 DDRVREF DAC M VREECA A ,24.9) 1R2281
PP3V3_S3 R2218 1 100K, " \WREEMRGN CA B EN RC o g%Ns ) %2k
saBEs S ’ . LOBVK- 7 158w 1% 0w
f) 2 PP3V3 S3 VREENRGN DAC DDRVREF_DAC 5% DDRVREF_DAC o NE = e
NV m R2207: 1’4?‘” 2851 3 R212083 2ot 298¢ ACE_ NEAR=QR260. 3: 3nm
s VelTAGES3) SV e he e pac DDRVREF_DAC TooK & 0. 11L,gu; 0 TYSTD 1 2 PPOV6 S3 NEM VREFCA B 1522 70
C2200: 1C2201 1/ 200 v P s, P M6, PLACE_NEAR=R2281.2: 1mm MNREREWBHES: Z
2. Zzt‘g"ﬂ:/n f— (1)6%1UF 2015 0201 2,\3:1 R22821
6. 3V 6.3V
A 2 B3Y vor CRI Tl CAL 1 8. 2K
402-LF T 0201 o DDRVREF_DAC (Al 4 RSs) = PLACE_NEAR=Q2260. 3: 2mnm 1/2%%
= 1C2280 (s
VDD DDRVREF_DAC 1 0 022UF 201,
a0 25 19 16 14 SMBUS _PCH CLK 8lscL U2200 vourall VREFMRGN DQ A R2226 4.02K 1 2 FIVRGN A RDIV R22X6 pin 2: = idsg
5 1 O U2 80 T9% 1/ 20W p 2 Ss2Voeru
1025 10 35 10qEry—SVBUS_PCH_DATA Jspa X vours|2 VREFMRGN _DQ B R2246 4.02K 1 2 VREFMRGN B _RDIV PLACE_NEAR=Q2225. 1: 2. 54mm 0201 R2 80
&9 56! o T% 1/ 20W PLACE_NEAR=QR265. 1: 2. 54nm M VREE B 1 .9 5
9n0 8 vourds VREFMRGN CA AB R2266 4. 02K 1 2 ¥ 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 =
GN\D
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
L PP3V3_S3 1516 10 33 36 40 41 58 62 64
= » CRITICAL
DDRVREF_DAC
DDRVREF_DAC ORI TI CAL ozl%é ! DORVREF_PAC
o DDRVREF_DAC R2200* BT
5208 L Ve foak il 2] | o[>\ 12204 DDV DAC
. % —— 5% MAX4253 R2214
s 2201, 2 20 o UaNGSS 3873
eV B 2 PCA9557 281, 1 c VREFMRGN MEMVREG BUE 158, 3% DDRREG FB o =
*N o) pole VREEMRGN _CPU_EN - |, 6 178w PLACENEARER7ALS. 2: 1mm
3| p0 p1l7 VREFMRGN/DQIA_EN § Pt
Addr =0x30( WR) / 0x31( RD) 4alp1 p2le VREEMRGNIBQ B _EN
5| a2 pal 10 VREFNMRGN _CA A _EN
pal 11 VREFMREGN _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 PTLLAS NG R2213*
THRM RESET* HiS 1005§ n s U2204
Y oo Sq 1/ 20W VR Bx4253
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. Y A3 " DDRVREF_DAC
L VS
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
CKPLUS_WAI VE=unconnect ed_pi ns V3
» [y PCA9S57D,_RESET_L DDRVREF_DAC 220t
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC VAGTER-JAL M. B SYNC DATE=02] 127 201
DAC Channel : A B C C D TTTTE
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF IVARGIUQI;HMI\IG |
NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vi 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
Normi nal val ue 0. 600V (DAC: Ox2E. 5) 0. 675V (DAC: 0x34) 1.200V (DAC:. 0x5D) 1. 343V (DAC. 0x68) ® <E4L ABEL >
Mar gi ned target: | 0.300V - 0.900V (+/- 300mV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0. 000V - 1.354V (0x00 - 0Ox69) 0.000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - OxD1) I%Lgrgghzqggggggfiyfﬁw
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 WCOLE 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) pool P9 =MEM A 0> 3 62 57 23 22 21 20
70 63 24 NMEM A _CAA<1> P2 lcar 8 pQi| N =MEM A 1> 63
70 63 26 MEM A_CAA<2> N2 Icaz 5 pce| MO =MEM A 2> o
70 63 24 NMEM A _CAA<3> N3 |caz g peg| M1 =MEM A 3> 63
70 63 24 NMVEM A _CAA<4> M8 |cag =1 pu| 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 u 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 47
MEM A CKE<1> K4 - DQL1 =MEM A 11> o
P MDA LRSS (OBl o T CAL por2f ELL =MEM A_DQ<12> o
o207 MEM A CLK_P<0> 33 o T oqu3| EL0 =MNEM A 13> w
02 (> MEM A _CLK N<O> g 32 |k ¢ = =MNEM A 14> -
702021 7 MEM A CS L<0> L3 Jcsor ﬁz ?: fﬁm ﬁ 1gz ”
L4 * — 63
e oy NVEMA CS L<l> g  Lidcst o7 19 =NVEM A 17> o
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> s
&3 =
10 21 101 PPOV6_S3_MEM VREFCA A VREFCA T _NEM ﬁ ?i ©
o= =VE DQ<28 o o
20 21 10 1s PPOV6_S3_MEM VREF| VREFDQ Do Bi0 —VEM A DO<29> N
Al B9 =NVEM A 30>
NCx—2L | DQBO) -
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 =MVEM A DO N<1> e o
NCX573 pgsz_g P11 o= =NEM A DB N<2> o
NCX— 1 nu Dgs3_g Pt =MEMsA N<3> o
%XW | L10 “MEMATBOS_P<0> " 70 62 53 42 23 22 21 20 10 17
NCx—2 | pest_1] GL0 =MEM A P<1> o
NCx—2 | pqsz_T] P10 =MEMA P<2> o
2 D10 =NVEM A P<3>
NC)L D@?LT—“—LE 63
NC u13
[
NCX =61 e
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiC2300 1 C2301¢|1°€2302° |1 C2303 |1 C2304 |+ C2305 [:C2306 JiC2307
0. 1UF L0 1UF - TOF L TUF L TUF L 10F L ToUF T0UF
149 - 9% - g% T gy T gy - 1% —— 20% 20%
21V 21V 21V 21V 21V 21V 225V 225V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
T 0201 0201 402 402 402 402 0603 T 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 _ =
JiC2320 1€2321 [+ C2322 |1 C2323 |1 C2324
1UF 1 — 1UF —/— 10UF 10UF
0% \ — 10% T 1% — 20% 20%
10V 10V 10V 25V 25V
—F X5R 2 X5R 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_NCTE:
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
TUF 4 T0F ~ 7 L T0UF TOUF
—Ij 187 S 180 S 280 —Ij 380
X5R X5R X5R- CERM X5R- CERM
402 402 0603 0603

PP1V8_S3

PP1V2,S3

SEEEEEERE

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 A

T

LPDDR3 DRAM Channel

A (0-31)

d} Appl e I nc.
®

ST O i |
| <SCH_NUM> ID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 26 MEM A_CAB<O> R |cao (1,6F 2) ool P9 =MEM A 32> .
70 63 24 MEM A CAB<1> P2 lcar 8 pqu| N =9 —VEM A DO<33> & -
70 63 26 MVEM A_CAB<2> N2 |can . Doe| NLO o= =NEM A DO<34> S
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 26 I\/Em ﬁ CAE<5> 2 cas é DB m -—s =NEm ﬁ DO<37> o
70 63 24 7 <6> CAB DB > =ME DQ<38> CED o
7065 20 MVEM A_CAB<7> E2 |car P bo7| ML =MEM_A_DO<39> -
70 6 2 [y VEM A_CAB<8> . D2 |cas [ pce| FLL =MVEM A 40> .
70 03 20 my— VEM_A_CAB<9> - 2 |cag w p|_F10 e =VEM A DQ<41> &
F9 =
7024 7 MEM A_CKE<2> K3 |lkeo OM T_TABLE P30 _NEM A 42> o
MEM A CKE<3> K4 | oker DQL1 o= =NVEM A _DO<43> D -
R nn > i CRITICAL  puz| Ell MEM A 32> 76370
1020 7 MEM A CLK P<1> 38 o T pQ13| EL0 =MVEM A 45> o
o oo MEM A OLK Ne1> g 92 | ¢ pou4| E9 =MVEM A 46> .
D9 =
70 24 20 7 MEM A_CS L<0> L3 oo ﬁz = _ﬁm ﬁ igz o
| T8 ~—>—= 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
= % Iove pee| RO =MEM A 53> .
8 DQe2| R0 o= =VEM A DQ<54> o =
70 63 24 20 7 rmy—VEM A_ODT<0> - oot poes| RAL =MVEM A 55> o
DQR4 ci1 -—d =MEM A DQ<56> D
NVEM A ZQ<2> B3 |za0 paes| C10 = =VEM A DO<57> D =
MEM A_ZQ<3> B4 |70 poee| =MVEM A 58> s
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 ——.—Ni-—MD—@Bw SNEVA o -
AL B9 > _\VEMA D
NCx—T | DQBO — DQ< s ]
NCx 2 DB B8 oy =MVEM A DO63> __om o
NCx213 DQso_g L11 =MEM A N4> .
NCx—57 pes1_g Gt oo =VEM A DS N<5> o
NCX 513 bosz_g P11 MVEM A N<6> S
NCXT NU pQs3_g D11 =NEM=A N<7> o
%XW paso_T|_L10 o= —VEMATDOE P<4> o
NCx—2 | pgs1_T| GLO =MEM A P<5> o
NCx—2 pqsz_T] P10 o= VEMADOS P<6> o
u12 DQs3_T| D10 =MVEM A P<7>
NCX——— 7T—“—L® 63
NC u13
(o7}
NC K9 NC
%x_"m]
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 o
JiC2400 1 C2401¢4|11°€2402° |1 C2403 |1 C2404 |+ C2405 Ji
0. 1UF L0 1UF - TUF L TUF L TuF L TUF
187 T, 18 T, 8% T, 1% T, 1% T, 18
—F X8Rk CERM 2 %2k cERM 2 X5R 2 X5R 2 X5R 2 X5R —F
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 1U L IUF TOUF
A w7 iy 5y
2 X5R, 2 X5R 2 X5R 2 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 L TUF TOUF
18V T, 18V T, 8¢
2 2 2 . .
T 35 35 R CERM Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 . =
JiC2430 1C2431 |1 C2432
1UF L TUF - TOUF
—I; 1 ] S Ay
X5R X5R X5R- CERM
402 402 0603

PP1V8_S3

PP1V2,S3

SEEEEEERE

PP1V2_S3
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LPDDR3 CHANNEL B (0- 31)

U2500
LPDDR3- 16GB
FBGA
70 63 24 NMVEM B_CAA<0> R2 |cao (1.&F2) poo| P9 =MEM 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 - pee| MO -— =MEM B DQ<2> D
70 63 24 NMVEM B_CAA<3> N3 |cas g peg| M1 — =MEM B_DQ<3> ao s
70 63 20 MVEM B_CAA<4> VB |caa 3 oot VB s _=NVEM B DO<4> oD
70 63 20 (Ey—VEM B_CAA<E> - F3 |cas S oos| W ¢ =VEM B DO<5> oD -
70 63 24 7 M B <6> E3 |cae ] pQs|_MLO =MEM B > 63
1o 0n 20 VEM B_CAA<7> E2 |car P¢ bo7| ML s __=NVEM B _DO<7> g
70 03 2« [y VEM _B_CAA<8> - D2 |cag & oos| FLL e _=MEM B_DO<8> oD -
70 03 20 my— VEM_B_CAA<9> . 2 |cag w poo|_F10 e—s_ =VEM B_DO<9> o o
F9 =
7024 7 VEM B_CKE<0> K3 lxgo OM T TABLE DO empp=MEM B DOS10>  eny
VEM B _CKE<1> K4 | ket - DQL1 o= =NVEM B DO<11> > -
I ) S Ja— CRI TI CAL par2| E11 =MEM B 12> -
o207 VEM B_CLK_P<0> 33 o T oqu3| EL0 e =MEM B DO<I3> o,
womm—MEM B CLK N<O> g 92 i c pqral E9 o= =VEM B_DO<14> GO
D9 =
702057 MEM B CS L<0> L3 {csor Do SNENB DO=0s2 o
— 63
wauzn oy MEMB CS L<l> _  L4qesir um?—ﬁ;————‘-.h—;rEer-E%5I7;———CED“
L8 Ipwvo pqis| T10 -~ =MEM B_DQx18> D
S Iom pQuo| T11 =MEM B, 19> -
P8 pve peol R8 o= =VEM B _DO<20> G =
= D8 |ove pe1| RO @=p—VEM B DO<21> G o
18 pgee| R0 o= =VEM B_DQ<22> aD o
we ey MEM B ODT<0> 98 loor A —VEM B PR °
D4l C11 @=p—VEM B DO<24> oD o
VEM B _ZQ<0> B3 |- pees| CLO =MEM B_DOQ<25> -
VEM B_ZQ<1> B4 |z e 9 s -MEM B DO<26>
3 =
10 25 1010 PPOV6_S3_MEM VREFCA B VREFCA T _NEm S ?i o
| B1L qup— =MEI DQ<28 o
70 23 10 13 PPOV6_S3_MEM VREF VREFDQ bepo| BL0 —VEM B 20> o
Al B9 =MEM B 30>
NCX DQBO -~ DQ< P
NCHA’E pQe1| B8 o= =VEM B_DO<31> GO
NCX713 pQso_cj L11 o= =MEM B D6 N<O> o
NCX—57 pgs1_d Gt =MVEM B N<1> o
NCX573 pgsz_g P11 =MEM B N<2> -
NCX— 1 nu Dgs3_g Pt =MEMuB N<3> o
RT3 | boso T L0 o o =MEMBBOS P<0> .
NCx—2 | pos1_T1| GLO e=p=MVEM B.DCS P<1> —m
2 | pgs2_T1| P10 oo =NVEMB DOS P<2> S
N2 7| D10 =MVEM B P<3>
NCx-—22 | Des3 T D10 g g =MEM B DCS P<3> e
u13
NCx——
[
NCX 5]
m*??]m
NCx——
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiCQSOO 1 C2501¢|7€2502 |1 C2503 |1 C2504 |+ C2505 JiCQSOG
0. 1UF —/— 0. 1UF —— TUF —— 1UF —— 1UF —— 1UF 10UF
lg“/n -T— lg“/n - 18% -T— 180/0 - 180/0 -T— 180/0 20%
2 16V 2 16V 2 10V 2 10V 2 10V 2 10V 2 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM
T 0201 0201 402 402 02 402 T 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_ S3 . =
JiC2520 1€2521 (1 C2522 |1 C2523
1 OF 1 OF — 1 OF 1QUF
T B WNT® T T 3
2 X5R 2 X5R 2 X5R 2 X5R. CERM
402 402 402 0603
L
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 . -
Jicl:zF51o 12511 | 2512 PLACENMENT_NOTE.
2 )%(ég“ T )%(ég“ T, %E“CERM 10uF caps are shared between DRAM
202 202 0803 Di stribute evenly.
o2 57 22 22 21 20 PP1V8B_S3 . =
JiC2530 1 C2531 |1 C2532
lLaJF f— lLaJF f— 1QUF
—F 187 S 180 S 280
X5R X5R X5R- CERM
402 402 0603

62 57 23 22 21 20
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70 62 53 42 23 22 21 20 19 17
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SEEEEEERE
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LPDDR3 CHANNEL B (32-63)

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

10uF caps are shared between DRAM

U2600
LPDDR3- 16GB
FBGA
70 63 24 MEM B _CAB<0> R2 |ca0 (1.16F 2) poo| P9 =MEM B 32> 63
70 63 24 MEM B_CAB<1> P2 lcar 8 pqu| N =MEM B 33> o3
70 63 24 MEM B _CAB<2> N2 a2 5 poe| N0 -—d =MEM B DQ<34> D
70 63 24 MEM B CAB<3> N3 |cas < pea| M1 =MEM B, 35> o
70 63 24 MEM B_CAB<4> M8 |cag = pou| M8 =MEM B 36> o3
70 65 20 MEM B_CAB<5> F3 |cas S os| M e =MEM B DO<37>
70 63 24 7 M B B<6> E3 |cae ® pQs|_MLO =MEM B > 3
7065 20 MVEM B_CAB<7> E2 |car P bo7| ML =MEM B_DO<39> -
wenpmy MEMB CAB<B> o D?loy & oce| F1L =MEM B_DO<40> «
70 63 24 [T VEM B CAB<9> - 2 |cao w poo| _F10 o= VEM B_DO<33> D 702 o
F9 =
7024 7 MEM B_CKE<2> K3 |ckeo OM T TABLE D0 _NEM B 42> .
NEM B CKE<3> Ka - o1l P =MEM B DO<43> -
o DS NESSS e OEL cpyTicAL poigf ELL =MEM B DO<44> o
o207 MEM B CLK P<1> 33 o T oqu3| EL0 =MEM B 45> o
70 24 7 EMM‘—JZOQC DQL4 E9 =MEM B 46> 63
D9 =
70 24 22 7 MEM B_CS L<0> L3 oo ﬁz = _ﬁm S igz o
[ po 178 e =MEMB DQ<48> om o
w2z my—NVEMB CS L<l> g  Lidcst o7 19 =MEM_B_DQ<49> GO
L8 Ipvo pQLe| T10 =MVEM B 50> o
S low pQio| 111 = =VEM B DO<51> oD
P8 pve peol R8 =MEM B 2> o
= % Iove pee| RO =MEM B 53> .
8 DQe2| R0 o= =VEM B_DQ<54> o =
70 63 20 22 7 rmy—VEM B_ODT<0> - oot poes| RAL =MVEM B 55> o
DQR4 ci1 -—d =MEM B DQ<56> D
NVEM B _ZQ<2> B3 |za0 paes| C10 = =VEM B_DO<57> D =
MEM B _Z0<3> B4 |zn bope| @ =MEM B_DO<58> b
3 =
20 22 101 PPOV6_S3_MEM VREFCA B VREFCA T _NEM S 29> ©
= o
20 22 10 1s PPOV6_S3_MEM VREF! VREFDQ o e =MEM B DO<60> MM B Doels -
Al B9 =MEM B 62>
NCx——| DQGU—“—LE 63
NC% b1l B8 =MVEM B > o
NCx 713 ] poso_d L1t =MEM B NED> -
NCx—57 pes1_g Gt e =VEM B DOS N<5>
NCX 513 pgs2_d Pt =MEM B, N<6> -
%x — | w pos3_d DIl NMVEM.B: N<6> 763 70
NC}ET13 paso_T| L10 o=t =MEMB DOS _P<4> D -
NCx— ] past_T| &0 =MEM B P<5> 6
NCx—2 | DQs2_T{ P10 gy =MEM'B DQS P<6> m o
2 D10 MEM B P<6>
NCx~22 | Do T{ D0 g g MEM B DOS P<6> ryresvo
NC u13
[
NCx—z5 NC
N
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiCQGOO 1 C2601¢|1€2602 |1 C2603 |1 C2604 |+ C2605 Ji
0. 1UF Lo 1UF L TUF L T0F L T0F L TUF
149 - 19y - g% T gy T gy - 1%
—|; 1 V_ 2 1 V_ 2 10V 2 10V 2 10V 2 10V —F
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 _ _ =
JiCZGZO 1€2621 (1 C2622 |1C2623
TUF IUF = I0F TOUF
B WML T, 5
2 X5R 2 X5R 2 X5R 2 X5R. CERM
402 402 402 0603
' L
70 62 53 42 23 22 21 20 19 7 _PPLV2_S3 . -
Ji C2610 | 2611 PLACENENT_NOTE:
19% - 1%
2 10V 2 10V . .
T 3B 3B Di stribute evenly.
o2 57 22 22 21 20 _PP1V8_S3 . =
JiC263O 1C2631 |1 C2632
TUF - TUF TOUF
—Ij 187 S 180 —F 380
X5R X5R X5R- CERM
402 402 0603
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Intel recconmends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK

52 53 20 PPOVE_S0_DDRVTT o2 53 2« PPOV6_SO_DDRVTT
CAA: RP2701 56 4 5 CAA: RP2712 56 4 5
e D o ies R 70T 565 5 % w1 |1 C2700 oo D B e e RPI7To 86 s Ve wwrazw awm e, | C2710
70 63 20 [TR) = AAN . > 47UF 70 63 22 [TR) C 3 - > . 47UF
70 5320 7 Ty MEM A_CAA<6> RP2701 56 2 AAN Lo 4X0201-HF % o 60 == [rmy_MEM B_CAA<7> RP2 712 56 2,/ 7 5%132W aX020L#F 1 o
70 63 20 MVEM A _CAA<7> RP2701 56 1 g DN IT32W 4X0201- HF —F RVE X5R- 1 7003 22 7y VEM B_CAA<6> RP2 712 56 1, A7 s S®1/32W 4X0201-H- —P RV X5R- 1
70 63 zom MEM A CAA<5> R2700 56 1 ,  O%1/32W 4X0201-FHF | E 0 65 22 VEM B_CAA<5> RZ271 56 1 > 3 X = 1
027 % MEM A CLK P<0> RZ2701 39 AN LR ¢ o ’EE VMEM B OLK P<0> R2711 39 1m2 5% 17 20W 200 b
020 oy MEM A QLK N<0> RZ70Z2 30 4 , SN IT20W 20T W L |1 C2701 (1 C2702 w0z my— MEM B OLK N<0> RZ/Z1Z 39 4 2O IT20Wg0T g L |1 C2711 (1 C2712
0 20 7 [y MEM_A_CKE<1> «%;Jg 82 1 ANz 120w 20T T gg/ﬁwup -4 gg/ﬁwup o 2= [m>__MEM B_CKE<1> «%;2 82 1 ANz WY gg/ﬁwup -4 gg/ﬁwup
o007 R 82 ” 02 7 R271 82 "
B % ﬁm ﬁ %:9; _‘%705 56 i’\/\/\/i BT O q —‘; E£RM X5R-1 |2 CERMEXBR- 1 o E@ ﬁm E %:9; _‘%7“5 5 iw\/z_;% —F R XGR 1 |2 CURM X5R-1
70020 oy MEM A CAA<3> R2706 TRV VAR 706 2 oy MEM B CAA<2> R2716 TRV VNP £ L —
70 55 20 rmy— VEM A_CAA<2> RP2/03 56 4 5 > 70 6 22 (my— VEM B_CAA<3> RP2713 56 4 5 <
70 63 20 [Ty VEM A CAA<1> RP2/703 56 s 6 °% T [1C2703 [1C2704 70 63 22 y—MEM B _CAA<1> RPZ2/713 56 3,/\\"6 >% T 1 [1C2713 [1C2714
o0 20 [y MEM A_CAA<O>  RP2703 56 2 \\n/ 7001 S2W H020L | ATUF ——Q, 47UF 706 2 oy MEM B CAA<0>  RP2713 56 2,00, "« 2% %0201 H 1 A7TUF —— 0, 47UF
0 m my— MEM A _CAB<9> RZ/775 56 1 o SWITSZW 4X0201-HF [T, &V 1 ven 1 |2 Eaw xsre 706 22 oy MEM B_CAB<9>  RZ /3% 56 1 2 g AXO20T-FF [T Vo ver 1 |2 Aew xsR 1
70 63 21 MVEM A _CAB<8> RP2707 56 4 5 ° 01 01 20 63 2 VEM B CAB<8> RP2717 56 4 5 o 01 01
706321 7 O VEM A CAB<6> RPZ707 56 5 \\A o S IT32W aX0201-FF 70 63 22 ry—MEM B_CAB<7> RPZ 7Ll 56 5 AW/ o S IT32W aX020T-FF
70 63 21 % MEM A_CAB<7> RP2/7/07 56 2 7 OWIT32W 4X0201-HF ¢ 0 = 7 [y MEM B_CAB<6> RP271/7-56 2 7 5% I737W 4X0201-FF §
o BT VEM A CaB<s> RPZ707 56 L \\\s SRTIWAORLEY |1 (5705 |1 C2706 n o T NEM B CAB<s> RPI7I7 86 i Vo S atmr i ! 12715 |1C2716
e MEMA QLK P<1> RZE707 39 1 \\nz 27 Do P i Y e MEM B CLK N<1> RZ7IFP 391 25U IT32W 450201 FF A70F L g a70F
2 7 (O ﬁm 2 g-(g<g§1> :%;85 gg 1 2 bu:u Z0W 20T T 3 —F RM X5R-1 |2 RV X5R- 1 70 23 7 (TR ﬁm g g—(g<§§1> :%;'E gg 1 2 bu: 1720w 20T W 3 —F RV X5R- 1 2 RV X5R- 1
L D VM A ks3> RI7Z0 82 NN STOwROT™ N GEsas  AROT30 b Wz
o oy NEM A CAB<d> R2721 56 1 , SRUZOWTW ¢ e my_ NVEM B_CAB<d4> RP /3T ~ 56 1 , SHUXWIW ¢
70 0 21 ry— VMEM A CAB<2> RP2704 56 ANASE o 1C2707 |1 C2708 70 00 22 rmy—VEM B CAB<2> 2714 56 AAAE 102717 |1 2718
70 03 21 oy MEM A_CAB<3> R %;8 gg 3 6 5% 17 3ZW Ziozoi. :E ! %g/ﬁwup - ggo/ﬁwup 70 63 25 [y VEM B_CAB<8> R %; gg 3 s 5% I73ZW Ziozoi- :E ! %gfﬁup =0, 47UF
70 63 21 M A B<1> A 2 7 > - 70 63 2 M B B<1> 1 2 7 o -
= I\/NEEM A $B<O> RP2 704 56 1 ,\\"s S%IT32W 4X020T FF —F PMOGR 1 |2 GHEM X5R- 1 oo ﬁM B $B<é> RPZ 714 56 1,/ s SWIT32W 250201 FF —F PMOGR 1 |2 GHEM X5R- 1
mff;zim MEM A CS L<0> R2/722 82 1 2 SWIT32W 4X0201- FF 7D7Z:Z:E VEM BLCS L=<0> R273 80 1 S 5% 17 32W 4X0201- FF
2 % MEM A CS L<i> RI723 82 1 p\p\2 % : 0z E'm MEMBTES LE1> R2733 82 1\ ANz o7 :
e my MEMA ODT<0> R2724 82 1 ,np02 :i; jm jﬁi ; 1 §;2477(L)Jg 7062z 7y VEMB ODP<0> R2734 82 1,/3n72 :5 jm 231 ; 1 §;2477%g
Qo o
Spar e 2 GERM X5R-1 Spar e 2 GERM X5R-1
RP%gOB RP%ng
NC«— 8« NC CRI Tl CAL NCx— 8 % NC CRI Tl CAL
5% PLACE_NEAR=RP2701. 5: 4nm|1 C2 5% PLACE_NEAR=RP2714. 8: 4armp1 C27
1/ 32w = 1/32W
4X0201- HF % 4X0201- HF % ‘/
2 Gepy 2 Gepy
—|_ %(83 CERM 1 —|_ %( A CERM 1

SYNC VASTER=J41 M_B SYNC_DATE=02/ 06/ 2013
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8 7 6 5 4 3 2 1

CRI TI CAL

69 14 PCl E TBT D P<0> —_ — .
- POLE TBT 2D C P<0> 2800 | I—W—.m% %m0z e PO E_TBT_R2D_P<0> A% | perp g Nosoo: PETP_0| A% i POLE TBT D2R C P<0> |—|CZ%‘_“1)UF’ e L

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

o 10 PCIE TBT_R2D C N<1> L6y - POE TBT _ROD Nel> AL |pERN 1y % r|PETN AP e POLE TBT D2R C Nel> gza 3. E_TBJ, D2R N<I> o
0 1UF 10% X5R-CERM 0201 E 8 % 1UF 10% 16V
- POLE TBT R2D C P<2> (2804 ) W%m PCIE TBT RPD P<2> /815 | ooy o 2 | pere 5| ADI3 w PCIE_TBT_D2R C P<2> .—|C2%4‘1‘UF’ Fm—mv—;mm—lm—@ DO E TBT D2R P<2> rmy wa o
AALB AD15 y
o 1 PCIE_TBT R2D C N<2> (2805 - » PO E TBT R2D N<z> PERN 2 L PETN.2 « PAE TBT D2R C N<2> | (9845 . POLE_TBT DR N<2> oy wc o
PP3V3 84 TBTA 0 1UF 10% X5R-CERM 0201 0 1UF 10% 16V
o 1 m—PCLE TBT R2D C P<3> C2%016UF1 ST w PO E TBT R2D P<3>  AALS | peps 5 8 pere 3| ADL7 4 POLE TBT D2R C P<3> 02%4(13UF: 2 ~POE TBT D2R P<3> oy 14 oo
~ AB19 9 y
o0 14 PCIE TBT_R2D C N<3> C2807 - I_m_;ﬁ_m w PCI E_TBT_R2D N<3> PERN_3| | PETN 3| ADL9 o PCIE_TBT D2R C N<3> C2847 +1|: PO E 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  J2{ pwr ON_POC_RSTN o )
NO STUFF RBIAS 1B REILAS 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 15 17 25 26 27 62 64 1 TP_TBT_MONDCO AD23 | MonDoo w 19 0 - GPlO 13 8 - GPIO 15
0. 1 F oM T TP_TBT MONDCL AC24 | \enper NGI——xNC 2w 1- GPIO1 9 - GPlO 11
BYPASS-U2890 8: 2mm Sg 815! DEBUG For nonitoring current/vol tage 2201 2 - GPIO2 10 - GPIO 14
R2890! 1R2891 R2892* 1R2893 01 NOSTUEE TBT MONOBSP xg MONGBS_P 3- GO 3 11 - GPIOO
3. 35 2 lé'b: :13/‘235" ‘éow = (!;% DEBUG JBT it 'SN| k - Nojglised Jin host rmode. g : Sé:g_gST 1_N ig : g: 8_1(2)
w2 i@"w CRITI CAL §>~” Eé 2 TP TBT THERM DP v Q b Foie rsT o NN TR TBI PG E RESETO L 5- POEFRST LN 13 - GO0
201, 1,21 OM T_TABLE 2012 e AR8 OND Bl 1 Tor TRERMDN | | oA ) Y|poE RST 1 No 1L TP _TBTWPCIE RESET1 L - _RST_2_ - PB_
= B TBT SPI MOSI - R4 w | PCIE RST 2 NRYS TP PCl E RESET2 L 7 - PCIE_RST_3_N 15 - PB_LSRX
7 EE_DI - -0
(TBT_SPL_MOSL) 5 p 890 d.2 (TBT_SPI_M SQ » TBT_SPI _M SO P5 e o |8 > P POERST 3| 1P 18I POLE RESELS L
MB5256- RMOBXG » TBT SPI_CS L A EE cs N|§
(TBT_SPI_C1K) 6lc TmP . TBT_SPI_CLK W e o |4 PO E CLkREQ 0o s W TBT CLKREQ 1SQL_L o PP3V3_TBTLC o 17 20 20 27 02 o0
(TBT. SPL_CS 1)  ids 3
TBTROM WP L 3 15 10 15 (T XDP JTAG | SP TDI V1 | 1p 'E—; EN_LC | TBT _EN LC PWR o ‘R2898
" w0 15 m—JTAG TBT_TVE s g a2l PCIE CLK100M TBT P 10K
TBTROM HOD L 7 noor 0 10 15 [y XDP_JTAG 1 SP_TCK AR | e 5 REFOLK QY gn—Loat 1 00 oow
N v 0D TS ISP TD0 s E REFCLK_100_1 N/ PCIE_CLKIOOM TBT N e 5" Rogos
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TBT_TEST_EN N | TEST_EN o} %) 806
4 9 - AA24 5, SYSCLK_CLK25M TBT R LANA 2 SYSOLK_CLK25M TBT
ABS X XTAL, 25_| 17 69
TBT_TEST_PWR GOOD TEST_PVWR_GOD | é XTAL 25 _out|_AB23 TP _TBT XTAL250UT 1% -
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1 1 J—
1 R2825 R2829 o DP_TBTSNKO_M._P<3>  El4 | ppgreo 3 p ™M aLK Ut AM  TBT TMJ CLK_OUT 201
- Y Zﬁf”" g‘?"w oz DP TBTSNKO M. Ne<3> B3 Jopsiko_s N ™M oKk N Y3 TBT TMJ CLK TN w22 2020 1 1 _PP3V3_TBTLC
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0201, 50201 o7 2s _DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P
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B11 CN<
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C2820 p 9 DP_TBTSNKO_HPD Y4l ppsnKo_HPD o 3 oPsre o Nt B9 1B _LP_1BISKC M 0= . ?f necessary. sow
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0. 1UF | I 33% &5 1813 COT—9 DPSNKL_HPD_| @i o 15| V5 TBT DDC XBAR EN L
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67 1 DP_TBTSNK1 P<0> <0> 6 67 > _TX | >_SRC_2_| oD
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PP1VO5_TBTCI O 27 62 64
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L12 | yss — PP3V3_ S4 TBTAPWR:; 2 2 o
L16 | yss \Ecspalpoc | K7 EDP: 10 mA
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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) vgs(th): -1.4V CRITI CAL
I SW. 080 : CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) STBa0008 Rds(on): 46mChm @ 4. 5V Vgs st
- =PP3V3_TBT_P3V3TBTFET (3.3V FET I1nput)  oifez so 50 40 42 s _PPBUS_GBH i Id(max): 3.7A @70C 6. 8UH 4. 0A FoRR 3 __PP15V_TBT —
- =PP3V3_TBT_FET (3.3V FET Cutput) 8- 13V I nput I .- PPVI N S4SW TBTBST FET _ 1YY Y L2 TBTBST BOOST - A N[ K Vout = 15.1V
- =PP3V3_S0_TBTPWRCTL Changes required v [0 ofs RERESRW BHHES: 35 Pl 1E062D- SM ek > 9 DFLS30L =
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- t . L
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- =TBT_CLKREQ L w280 S T A8 - R3091* ]
- =TBT_RESET_L 201, pris 200K N ool
1% .
BOM opt i ons provided by this page: TBTBST PWREN DI V_L 1200 = N [— | PLACE_NEAR=C3095. 1: 2 nm
( NONE) 201,
R3081* <R1> 1grEST EN LMLO 25 RTICAL s
150K EN WLO u3090 NS1
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MRS WEHES 2 T
TBTBST_PWREN L HNECS : 1
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DFNL0GH- 3 2. 2UF —— 2. 2UF - 47PF TOK S "
SYMLVER 2 BT BT T, R 1 20% X5R- CERM
SR Ry SR RN 0503 S =M M, TBTBST_SS 32 |ss
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- B 21 [o g0 Hortea 1o " MW BTS2 T ]
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1533(%%2 1 C3082 1 %0%;9:"? R§10924K 1 8:33%%":1 nd XW necessary. 1 C3089 15.986K e ;OQ/GUF 4 g_og/ﬂUF e 9 001UF
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02 1659889 e_PP3V3_SO 6| D 088
Bl RELL PP3V3 TBTLC o ae e e o ;| 5 TR 'R3088
[ e 330K
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o n 1 a
B 3.3V TBT "LC'" Switch ) p———
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514230 27 17go .35 1.9 5, _PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 o2 o R3020: TPS22920 PP1V05_TBTCI O 20 62 o0
61%3°58%58 85 Ai /; Max Current = 4A (850 100K /; ] wT[ /; Max Current = 4A (850
B 59% VIN v
VI N Vi
= ] O\“[ cL u3oi15s v = = u3020 NG NASTER=IAL LB SYNC_DATE=02/ 06/ 2013
CRITI CAL Par t TPS22920 ’ CRITHCAL Par t TPS22920 T
C30151| ¢ oo TBT_EN €1 O PR N o . TBT Power Support
1. OZL,SII;—— G\D Type Load Switch 3020 » = Type Load Switch T ———
6.3Y 2 8 R(on) 6.1 mohm T 025 |,bls T GuE B R(on) 6.1 mGChm Typ | | nc <SCH_NUM>] D
0201-1 yp | . 0U App e .
DVN5LO6VK- 7 2% 1.05vV |10.4 nohm Ma acpey
@1.05V |10.4 nohm Max VK- T |1y o220 @1. . m Max o L ABEL >
NOCBSBLJng 1 = H oo _ NOTI CE OF PROPRI ETARY PROPERTY:
kT [S"S[: BERETTI LT e i 5 e
oSk 2 21— IBT_EN O O PWR L = T o WA NTAUN TH & DICVENT | N CONE! DENGE 30 OF 121
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8 7 6 5 4 3 2 1

3V/ HV Power MJUX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
szl 37 19 35 1y 3 5,-EP3V3_S5 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 o2UF L L /1UF I HVS3 890mMA 830mMA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W F_: @[ SI GNAL_MODEL=TBT_MJX
20% 20% 1 17 18 X5R8§ 2 VDD
ogggéggxég 2| xR 069%2}) 2 2 Ogg-lcEw PP3V3 _S4 TBTAPVR ;2 27 25 o2 GND_VOl D=TRUE SV o
19 vap30UT| 18 N TH=0. Both C s L
D 20] vapa NeEKS VY C32(770 N s = GB1L05024
oo PEASLIBT 1 s an[? TN B T » = BT A DZR Nel> 0. 470F | | BRAGRT .« TBT A D2R C N<1> 7 e w15 TBT A GO SEL am=
18. 9V Max 2w VN REER I DTH=0: 7 C3276 1|2 . TBT_A D2R C P<1> 8 lree AUXI O EN_24_DP_AUXCH | SOL_L o
32151 13210 C32851 1 C3286 1C3211 0. 47UF | é%ém“% R op_pj 6 TBT A DP PWRDN o=
T2 L I 5PaE At 0. 1F = JLUF DP TETPA AUXCH C N C3230 1 1. DP_TBIPA_AUXCH N 1 e
T i’gg/} e ol r XBR_EE st T g;{ 7 sCED 5 0. 1UF |}< g .. DPATBTPA_AUXCH P 2 laxe  (1PY A O |23 _TBT_A D2RL_AUXDDC N s -
X5r GERY 2 2 sek 1A = X85 7 zsgry—DP_TBTPA_AUXCH_C 3231 1 oo A o 22 TBT A DRRIAXDDC P .
16 |ENHVU FAULTZ|[ 4 0. 1UF X5R. Ry 1 13y DPATBTSNKO_DDC DATA 4 |ppc pAT TBT: RX_1
S4_PWR EN 5 8 TBTAPVWRSW | SET_V3P3 1013 PP BTSN K S poc_ak
59 58 18 [TR)> EN | SET_V3P:
27 25— TBT_A_HV_EN 11 |y en ISeT_s0/ 10 | TBTAPWRSW | SET_S0 £ @m TBT_A_CONFI GL_BUF 16 |cA peTout oA DET| 18 _TBT A CONFI Gl _RC w0
2
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 s %o? TETPA M. P<1> 11 |ops
so | _ A AR R3 - m@ DP_TBTPA M._C N<1> (3333 1|5 »n DP_TBTPA M._N<1> 20 fop- DPMLOH 19 DP_A LSX_M._P<1> -
NEEERE tav. See 8K 4 522, 6K 36 0. 22UF! [ 387 5237 TBT A LSTX 1 o (1py OPMO[20 DPALSCM Nel> .
elow “7/ 1% Sow ‘éow D e e 13 o (1 PD) TBT: LSX_A_RP/P2R (P/N)
201, 2201 22 fes
TBTAI ET R <RV3P3> DP TBTPA HPD 12 |y wpo 17 TBT A _HPD
TBTAPWRSW | SET_SO_R = Do 0
TBTHV: P15V | | TBTHV: P15V g \oie fault protection D THVPAD
R§22%3K 2R§261K4 requires two R s per HV 718 &
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
: 1, , CRI_TI CAL
e T Thunder bol t Connector A
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni num) - 120- OH
L 1YY Y L2 _ PP3V3RHV_S4 TBTARPWR E
0603 N
C32001 pesdiing R3%201 TBTACONN 1_C
0.01UF —— 12 NECR WY DI GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
X7R- N "
402 1 C:3201 REE<=I¥\{IDTH= b 1/52/\,\/ Lé;.\z)z
= J: 1UF 36 XSR GHRY G\D_VO D=TRUE
GND_VO D=TRUE - 33{ Bot h C‘ s)
Both Cs) 2 XIK CERM ! ! ! . C3270 1
0402 TBT Dir DP Dir DP Dir TBT.Dir 157 A ROD P<O> o 29UF st v TBT_A R2D C P<0> crmus o
" @I ADER B<D> o 47UF L, u BT A DPR S P02 - - 33200 - o o TBT_A_R2D N<O> C3271 1 TET A R2D C N<O> amyes =
tron (3275 I’%‘U“VTV‘Z‘UT‘ - GND_VO D=TRUE GND_VO D=TRUE | - '\Q%:F'JTH TBT. TX 0 0. 22UF1
0. 47UF | EERM Y5/ T = - TBT: '‘RX_O TBTACONN 7_C
R32914K1 1|1?|§295 CRI TI CAL T BTES: D VOl DTRE GND_VO D=TRUE 1%\1% 50% TTRUE
1288 % ow 514- 0818 =189V (0-18. 9Vv) C3206 1 AT
201, 2201 i OHOT_PLUG DETECT G\NDO ; Lé;{‘/, 2750w
B NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘;‘lg NNLLfLANEng S X5R- cEE 2 5201
LANEON
13 - 7
OG\D GND O .
o o DP_TBTPA M. C p<3> 3218 1 Far sy — . DP_TBTPA M._P<3> -— - 10 [OM_LANSP L anenp 0] 2 - - DB ALSX M _P<l>..n
n e myDP_TBTPA M._C N<8> (357§ 1 || 5 2 » DP_TBTPA_ M__N<3> — - 12 [ SM_LANESN M LANEING ;1 - - DP_A LSX M_N<1> 5
‘—| 14 -
0. 22UF | TR 8231 TBT: Unused 16 OGP GNDO-—= TBT: LSX_R2P/ P2R (P/ N)
| O AUX_CHP M._LANE2P O
18 | 5 AUX_CHN M__LANE2N O-—+7
20 | 5P PWR RETURN O--2
GND_VQ D=TRUE
\ SHI ELD PI NS Y, C32(7301 h C s)
bt~ o o & L 0. 22UF TBT_A D P<1> 25 71
- e = TBT A R2D P<1> 5731115 ! TBT_A_RPD C N<1> ez
L - e TBT A RPD N<i> S 2oUF 55,
w20 TBT_A DPR1_AUXDDC P - = TET: TX 1 GND_VOl D-TRUE | GND_Val D=TRUE
N 2 _TBT_A D2R1_AUXDDC N - 14R;302K73
TBT: RX_1 [row
. _TBT_A_HPD 4 .
Y 2201
s _1IBT A CONFI GL_RC Jic3202 DP Source nust pull
CON 1UE down HPD input with 1
2 @ 1BT_A Fl G2 RC 5 %{F{P greater than or equal 470k R's for ESD protection
CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!) ['R3251 c3p94:| |:1gga95 ['R3241 | ( ) 1 P 9
A 50 330PF — —— 330PF 50(/%0 = Si nk HPD range:
y Zﬁw 20w 1897 2 8¢ g H gh: 2.0 - 5.0V
A e 2 8501 0501 2 Low 0 - 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>
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3.3V WLAN Switch
Par t TPS22924C
Type Load Switch
R(on) 18.5 nGhm Typ
@2.5V 25.8 nmOhm Max
Sense resistor on
sensor page TPS22924 PP3V: 0 11 13 15 16,17 18 20 20 30 42
PP3V3 W AN 57 38 39 41 68 “ PP3V3 WAN R AL y P < A2 HE R R
@!EN K BHES 3 ™ @E%_ WEIES 3 mm BL | vouT W B2
1 C3521 AES_(%Y‘EV A —3%V CRI Tl CAL
51450335 2 &&U;R Max Current = 2A (85C) . o] SMC W FI PW&NN 37 39
201 1
| TI CAL BYPASS=J3501: 5mm o — 320
Lot : T
X
5D KoS Al RPORT s
— . 4
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 1 ' 38% cerv 0501
o5 - oo PCLE AP R2D P C35301Hi0° = PCIE AP_R2D C P am =4 e
M - 0. 1UF 11 seR cervt 0301 by E ¢ K10OM AP_N -
o 2 - PO E_CLKI0OM AP Pz es oo
g 10 - PCI E_AP_D2R P D o o
ot - PCI E_AP_D2R N o>
o 12
— Supervi sor & CLKREQ# | sol ati on
13 -
g o - 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
! K I o
o1 1C3532 % T% U3540 -\ 5R
20 1 UF 22 20w 61
o2 - g;o” 2@{ %1 SLGAAPO041V
2 X5R
Ea 501 P3V3W AN_VNMON 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¥b1 EN 6 SMC_ W FI_PWR_EN e 2o 57 50
w| AP CLKREQ O L 7lin LD e | AP CLKREQ R L
TR ao APCLKRQ | SOL
'R3555 d J 'R3556
K , 10K %
20W 1/ 20W
PCl e Wake Muxi ng i APCLKRQ BI DI R {1
%% ¥_PP3v3_s5 = R3357
BEE SELJ, QUTPUT = 2 1 AP_CLKREQ L e 12
5%
L RPCI E_WAKE_L ( BO) 120w
1 1 — |
R3561 (35601 i H ’ APYSOI X_WAKE_L (B1) o861
100K = 2’ VT - - -
1/20W CERM: X 2 CRI TI CAL
35 0587 560 s 6 AP=S0I X WAKE SEL s iy
= NC7SB3157P6XG R3559
SC70
VER 3 Bol 3 PPCI E WAKE L oD 1 1 o : Vo) :
LAP_PCl E_WAKE_L 4l pi[1 _AP_SOI X_WAKE_L o 120w
GND. 0201
Jj
NOSTUFF
2 R3560 BLUETOOTH
1 2 o 30 3 3 33 3y PP3V3_S4
\ 1/520{'3W b
0201
0 1 8315U1F0 SMC PME_S4 WAKE L 36 37 39
VDDl 0 T %“gx, NO_XNET_CONNECTI ON=TRUE
b3t e e BA0 | 2k
CHEFCANL pP 2| 6 USB BT P D o0 DFNLOOGHA- 3
7 USB BT N SYM _VER 2
wos USB BT CONN P 10| pp oM 2 D = o
2 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 —
vl L BT_WAKE W r el ess Connect or
b | 3512 =
Appl e I nc. =
SI GNAL_MODEL=BT MUX 4 PMSLP S8 L qrmss o se or o0 oK °
- - D 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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PLACE_NEAR=J3700. 1: 3nm

ocB

PP3V3_S0SW SSD

64 62 41 30

| sol ati on

BYPASS=U3710: 5 nm
j C3718
/1UF
XSR CERM

I?

CRI TI CAL CRI TI CAL 1
L3700 74LVCLE08 ¢ -
FERR- 26- O—|M 6A SOT891 2 SMC OOB1 R2D L .
o1 624130 PP3V3_SOSWSSD o 1 «: PP3V3_SOSW SSD FLT 4(B710 j—@
0603 mm 74 65 64 62 61 08 1
1 €3701 L@702 VOLTAGESS 3V sunupBRREL PSS SO P
7 7 R3710'| R3700*
2 ;g cer 2 ;g ceru 51450449 {ood ook = e
PLACE_NEAR=] T Inm PLACE_NEAR=L3700. 1: 1nm 33700 1/2§/¥v% 1/ 20W
GND_VaI D - RT.SM GND_vaI D BYPASS=U3711: 5 nm
1o o 191
2|5 o152 o] SMC OOB1 RPDGONN L 5 R
3|5 oI5t | SMC OOBIFDRPR CONN L fé%w
4 o — XSR-SE(E)GIII;‘[
505 ol50 SSD PCLE SEL L o> 16 o 1 CRI TI CAL
615 ot SSD{DEVSLP ) 55 o0 = 6 74LVClC08
sy B YR Y PP3V3_ SO 715 ol28 SMC_PWRFAI L WARN L SoTesl
5gssasaaasazaiaoagasASSD RESET CONN L 8 o o 47 SSD PWR'EN 15 30 58 59 64
NC SSD_MFG _RSVD 9 <
0 — !
o PCIE SSD R2D C N<3> C3710 1|2 cb Vo D=TRUE 10 o o 46 SMC_PWRFAI L_WARN_L Si gnal [l% PU on SSD nodul e
i o 1UF TO% 16V GRCERMTO20T] , , pCI E SSD R2D _N<3> | [TRELL | o o |45 PCl E SSD D2R N<3> 12 64 67
o7 12 y—PClLE_SSD R2D_C P<3> £3 D VO TR o PClI E_SSD_R2D P<3> 1| ITRUE12 | . o |44T] PCl E_SSD_D2R _P<3> oD 12 6 o7
1UF 13 43
o ©
o7 12 rmy—PCLE_SSD_R2D C N<2> C3712 1 |2 GND VO D=TRUE oo POLE SSD R2D N<2> | [treel4 | S 42 TROE PCIE SSD 2R N<2> oD 2 o o
1U0F | [T0% 16V X5R CERM 0201~ "B E _SSD R2D P<2> TRUE15 Ao 41i7RUE PCl E SSD D2R P<2> 12 64 67
ik I-rcrglrsv%::ik&m—cmrl 150 Vol =
0. 1UF
o7 12 PCIE SSD RD C N<1> C3714 1 %\%m bz [ T o130
0. 1UF o d oo PO E SSD R2D Neix | [re18lhy (38 1R PO E SSD D2R N<i1> o> 12 o4 57
o2 omy—PCLE_SSD R2D C P<1> C3715 1112 o vap-TReE oo POE SSD R2D P<i>alrre19 [§ S [371rud PCIE SSD D2R P<i> [ 1 50 o7
0‘ 1UF | T10% 16 X5R-CERM 0201 20 5 o 36
o7 12 rmy—PCLE_SSD_R2D C N<0> C3716 1|2 _G\D VA D=TRUE oo POLE SSD R2D N<O>| [tRee2i [ S [351rud PCIE SSD D2R N<O> oD 52 o0 o0
LUF | [0 A0V XORCERM 0201, o, PO E_SSD R2D_P<@> | [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 zg 8: v
N D I PCIE CLKIOOM SSD N iz s o7
Per Intel PDG use PCle style decoupling, when nuxing PCl & & SATA 2715 o 22 PCIE CLK10OM SSD P iz o or
28 o o
54 59
551° %Teo PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side
56 ’
Supervi sor & CLKREQ# |sol ation o otol rovi ded the device PHY supports it.
57 62 P pp
Del ay = ~55ns 58 8 g 63
_PP3V3_SOSW SSD 40 41 2 o PR3VA2 (GH 5230 3 %0 0 Wyolie B
CRI Tl CAL 4 1 C3740 =
R37401F1R3741 - L0 1UF .
1,02%% 232K > B o Gunsti ck3 Connect or
2 12 2 1

U3740
SLHAAPO16V
TDFN

SSD_RESETL } am s

SSD EN 15 30 58 59 64
SSDECLKREQ' L o, 2

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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PP1V8_CAM., 5.

L3902 NOSTUFF NOSTUFF
1. OUH 1. BA-B5MOHM 'R3930 |H 97 |'R3934
BYPASS=U3000. K13: 2. 54MM 1 (Y'Y Y2 _P1V35 CAM SRVLXD PHASE ., 100K 100K 100K
7 52 12 PP1V35_CAM e By oow %o
X k= L3906 _Ll C39U%l _E C39U%2 _Ll 9U%3 _L C3924 _L C3912 5:37%3'53 PLACE_NEAR=U3900. K13: 4MM 5201 2201 2201
22NH 0 0Y 0y 0° 20/n .
2 2 é \ 2 B X5R |2 é \ ?(5!% 2 6 3V PP1V8_CAM CAm RAMCEGL :
PP1V35 DDR CLK S8R, R 851 -~ N
2 : 0402 T | . {R3920 CAM_RAMCFGO a1
LJSQOO VOLTAGE=T. 35V 1 C3900
= VSSD 100K 1 1 1
BCML5700 UF « GND CAM P 39 R3931 [|'R3933 |'R3935
L3 . ;é%f’w 330K 330K 330K
N7 SYM3 OF 3 0 L3903 2201 ;é‘éow ;é‘éow 2/%0w
J_ NS ]M pi_aasd THEAL e 1 220-OHVF I, 4A ¥ L85 L%
il = _ o = R 2 PP1V2_CAM XTALPCI EVDD ,; 1
OMT_TABLE olle PPOV675_CAM VREF, ., ., m ’ 1 0U+L132/9- S5MOHM
r ) i o . 1 C3927 Lgogu:’éo—li EBL?F31 » PP1V2, CAM = 1YY Y2  PlV2 CAM SRVLXC PHASE ,,
c7 PCl E_GND N4 0 20% * 1008
oo”UF w S xor 1 C39?:0 1 CB%?D% _Ll C39UZ:2 1 CB/O%?DE 1 C39UZ:4 1 C39u7FS _E 537%'1:4 _E 537%'1:5 PLACE_NEAR=U3900. ML3: 4MV
Gl4 DDR_VDDI O_CK| G5 X5R . ) é:AU i o i 09 o%); 2604 269
- = 01 4 0% " W 8OR [\
M2 | )PmU_AvSS 6 = 220 (3]—?M(-)1 4A —F EEOY st—F g glmm—lz oY X5R —F 3 g-lmm—lz A st—F B X5R 2 Xk 2 ek
GND _CAM PVSSG, i3 PRI = Y Y YLz : : : + PLACE_NEAR=U3900. ML3: 2. 54MV
w
P14 PCI E VDDLP2| S8 PP1V2 CAM PCI E VDD FLT —L —L 0603 BYPASS=U3: 4 ,BYPASS=U3 : 2,84 . = . GND_CAM PVSsQ
P15 | |[SR_PVSSC - gﬂgw H=0! ! C:39U§:2 ! ?&33 S\?SA& 33 \955:\'@33 9610. F9 z%&@mgg 338 ASL§=L%3€%10M/L|9: 2.54MV :
R15 PCI E_PVDD1P2| D9 v 1.2 %OOQ/ 3%,
) M PCI E_PVDD FLT —F 83611 —F Sho =R
PP1V2 CAl -
, GND_CAM PVSSQ, K15 DOR_AVDDLPS| 1 » ; U3900
’ 12 - Y MRy =0 = BCML5700
L13 L7
L1a | [SRPVSSP M P -AvDeLee PP1V8_CAM A MPI_CLK P PTImp P ak STy AL DEBUG 00| BLL TP_CAM TEST MODEO
Lis PLL_vEC1Fe( 02 IR 13919 [1 391 916 |1 3917 [:C3910 |1 3951 M aKN e arax  (ORTICAL ool cue TP GAM TEST MODEL
= 00P! UF p _ DEBUG_ 02| B4 TP_CAM TEST MODE2
AL ore vooaral D7 (=PP3V3_S3RS0_CAMERA)  BypASS=U3900. D7: 2. 54MV - 0%, - 2, - &o” - \F{, ggo r |2 g;é,ﬂ or 7 o M PL_DATA P P8 [M PI_DPO DEBUG 03| AL5 TP_CAM LV _JTAG TCK
A6 - 1C393 56Tt YOR | 5561 CFR ShYOR |2 Rl oo |2 561 . M Pl _DATA_N Re |m P _ovp bEBUG 04| ELL TP_CAM LV_JTAG TDI
= M4 00PE I [nn>g DEBUG 05| E10_TP_CAM LV_JTAG TDO
D1 ML5 ié% BYPASS=U3900, J1: 2, 54\M BYPASS u3900 540 L NCxPE|M PI_DPL DEBUG 06 F11 TP_CAM LV_JTAG TMS
> srven s 2 11 $3R28 2 {3k com B T SRS AT 3. » T NCoeRe [ 1 “ona bEBUG 07] 10 TP_CAM LV JTAG TRSTN
Es T, 8% DEBUG 08| Glinc
S &
a H14 Xk = XV\BS'\EA)OO o0 22 PCIE D P B7 |pci E_RDPO DEBUG,OSQQNC
= e GND CAM PVSSC LEo2 o % [ PC E_CAMERA_R2D N A7 |por £_rOND pEBUG_10f H
G SR _VDD_3P3D J13 N DEBUG 11 éch:
= Vb )14 AN PTH=0- 1 o PCl E_CLK100M P_B10 |po E_REFOLKP pEBUG_ 12| I10\C
[ J15 - 00 32 PCl E_CLK100M CAMERA C N Al0 |pci E_REFCLKN DEBUG 13| K1}
e (=PP3V3_S3RS0_CAVERA) MDA DEBUG. 14| KNG
6 | [vssc M3 P1V2_CAM SRVLXC PHASE., F&%i.g\,?:wgoo_ ML4: 2. 54M o s q@mPCl E_CANERA gs g EI /Sg PCI E_TDPO DEBUG?154}L NC 2 a %
SR_VLXC . BUG_16
z R_VLXC_O( [ N14 NCNEGE WY DIEEO! T . w PPLV8_CAl o« qom—PCl E_CAVERA PCI E_TDNO DEBUG 16 L1\ R3m9361
o K13 P1V35_CAM SRVLXD PHASE ., % XWB901 NosB2|Par £_TESTR 100K
35 SRVLXD_O (k14 N-RE DIH=0. 402 SM NCX2|Pai E_TESTN i 2@}@/
3 CHESHG R3913| R3914: ol ePio 00 K12 CAM RAMCEQD ., alfr,
7 VDD_1P35A| F14 PP1V35_CAM., : 7. PP3V3 S3RSO_CANERA s . 1K IK 4 o5 qgn CLK25M CAM CLKP A13 [xTAL P Pl 0 01| P12 CAM RAMCEGL a
38 B 1 28% 17280 o 32 [y CLK25M CAM CLKN AL2 [XTAL N GPl o 02| P11_CAM RAMCFG2 a1
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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 o0

SMC_SENSOR PWR_EN a7 39 42 58

ENSOR PWR_EN [ — £ PWR_EN 2 0 12 =6
30 57 20 Ml PWR_EN — SMC WFI_PWR EN 20 37 39
LY =
o TP SMC BVSWPUWR EN  — TP_SMC 5VSWPWR EN, - +f
R5230
- SMC PCH SUSWARN L 1 > PCH SUSWARN L o
m VAKE_BASE=TRUE 5%
1/ 20W
0201
R5231
- SMC_PCH_SUSACK_L 149, 2 PCHISUSACK L am
N TrKEBASE=TROE Y
1/ 20W
0201
R5216
« o> SMC HS_COVP_ALERT L 1100,
WELFE i
100 201
gm_PCH SMLIALERT L LARA
1/52{'3W
e RS
s > SMC Bl ALERT L 1 ,\/5\0//\,2_‘
1/ ZSW
R5210 "%
= o1 [y FLNSTACKSNS_ALERT_L 1 400 » |
5%
1/ 20W
M. R5214
«+ > CPUTHVENS_ALERT L 1 Alsfi/? 2
EE. 120w
MBS
« [ CPUBMONSNS ALERT L 1qnR2 |
1/520/00W
M R5212
«+ o> TBTMLBSNS ALERT L 100 2 | SMC SENSOR ALERT_L g o0 =
1/520/00W
M-

SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
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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 PP3V42 G3H
BRFBABHN N5 R
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 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL 37 40 60 50 a8 49 37 SMBUS SVC 5 G3 SOL — SMBUS SMC 5 GB saL 37 40 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 37 40 60 50 48 49 37 SMBUS SNC 5 G3 SDA —  SVBUS SMC 5 G3 SDA 37 40 48
69 56 40 \aKE_BASE=TRUE —_— 25 40 56 WAKE_BASE=TRUE — 3 73 64 \aKE_BASE=TRUE — 50 64 73
1 L ) L ) L
VRef DACs Battery
u2200 J6950
t 8 d. Batter Y See Tabl
(Wite: 0x98 Rea 0x99) TBT —_— ( e Tabl e)
19 16 §2 SMBUS PCH LK. — Battery ‘Manager’- (Wite: Ox16 Read: 0x17) —  SMBUS SMC 5 G3 SOL 27 40 a8
56 40 25 — w2800 — 50 64 73
13 15 3 sveus po pata — (Wite: OXFE Read: OXFF) =SS S G R
| — _sMBUS POH Ok 83 16 10 L
= 3538 &8
= Seera faua —
Mar gi n Control L
U201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)

19 16 12 sveUs Por Ak (* = Mltiple options)

! 74 65 64 62 61
BB = EERE RS
69 Trackpad
19 16 14 SNBUS PCH DATA — J43 Ja1
= I nternal DP
| Samsung LGD |Samsung LGD AUO R5390* 1 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&9 (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 40 37 36 SMBUS SMC 3 SO |— BANB
73 84 \pKE_BASE-TRUE
XDP Connect ors SMBUS SMC 3 SDA L C
. SMC "2" SMBus S3 Connections 0B e
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 %g 23 SVBUS PCH DATA — (Wite: 0x98 Read: 0x99)
- 1 T . — SMBUS SMC 3 SCL
1 smc R5371(|)( 1RK5371 LI O Fi nstack Tenp — LR
1 23%2 2750w 19500 = S ER
Us000 . -
M ME (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 \AKE_BASE-TRUE — 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 sofeo 2ie 3 BB B Y g peaws o
LYI NT LP R5310 33088 38733 38 43 31 26 35 %
X Pa 8. 2K 8. 2K
5% 5%
U500 1/ Q%V %/IFQDW
(wnsTER) 201,| (5201 R5360* 'R5361
T Ini DDR, Bl THR
sMC > 0K 2. 0K CPU Tenp, Inlet, 3 MON
69 14 SM._PCH 0 CLK 5% 5%
VRKE BASETRUE Us000 1260 Trzow EMCL704-02: L5800
69 14 SM._PCH 0 DATA (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
VAKE BASETROE
) )37 32 13 SMBUS SMC 1 S0 saL — SVBUS SMC 1 S0 SCL 14 32 37 40 43 aafea =
LB vreyreys = 87
\ 40 37 32 15 SMBUS SMC 1 SO SDA o SVBUS SMC 1 SO_SDA 14 32 37 40 43 44|64
69 B4 44 13 e pase-TRE 59 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
73 69 — [
gyffsmsaciwsm ALS SMBus Connecti ons
40 37 32 14 SMBUS SMC 1 SO SDA —_—
89 84 a1 43 — J4002 D7y BN e ez
(Wite: 0x72 Read 0x73) I I CH_ NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL g S
ink 1is sl - I PROPRI ETARY PROPERTY:
SMLi n is slave port to __ SMBUS SMC 1 SO SDA o1 69 7 NOTI CE OF PROP ROPI
— 40 43 a4 THE | NFORMATI ON _CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 121
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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 ff o 24 W 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 1 C5450 . SENSE R : R7450 0. 002R PLACE_NEAR=R7450: 5nm DRAM | SNS: YES
o & L CPU_HS_I SNS: YES DRAM | SNS: YES o 1 C5460
U5450 2 B3 PLACE_NEAR=U5000. E2: 11mm - - l])é%lUF DRAM | SNS: YES
I 14 0201 R5455 U5460 2 & wor PLACE_NEAR=U5000. A5: 11nmm
0 out |6 | | SNS_HS_QOVPUTI NG | QUT 1 AJ/A%2 o SMG_HS_COMPUTI NG | SENSE g, o7 =0 I'NA210 020 Roass
CRI Tl CAL U™ PLACE_NEAR=US000. E2: 11mm 74 53 [T I SNS_1V2_S3_N 5N sc70 ouT L8 I SNS_1Vg | OUT 1A 2 w@ﬂ 30
D N+ rerll o R5451* w 1 C5455 CPU_HS_I SNS: YES CRI TI CAL B PLACE_NEAR=US000. AS: 11mm
(100V1V) 20K =g 22 o m—LSNS 1V2 S3 P 4l ReF| L R5461* 55 1 05465 DRAM I SNS: YES
G\D 1/ 200 PLACEMENT_NOTES: 2 &3 (200v/v) 20K o == 0. 220F
%  PPBUS_G3H - s PLACENENT NOTEs: ) o S . T 2%
49 a2 - N 201, . | Lo SMC 1/ 20w PLACEMENT_NOTEs: 2 35p
ace close to GND_SMC_AVSS 47 35 41 42 43 o 201, T . o 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 Al
i s PP3V3_SASW SNS I APC : AirPort Cumrents Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES o 1.C5430 MAX Vdi ff i 25 mv _—
0. 1UF . .
V+ _— OTHER_HS_| SNS: YES GAIN : 100X
62 54 PPBUS S5 _HS OTHER | SNS 2 :5;03:‘& Yor PLA(I_NE&?:"LE;J%O A4z 11mm 52 50 43 2 1 PP3V3 SASW SNS
B 0201
4. 53K PLACE_NEAR=R5470: 5mm Al RPORT_I SNS: YES
£ HS OTHER | QUT 2 7 Al RPORT | SNS: YES o 105470
——o0.10F :
1% PLACE_NEAR=US000. Ad: 11nm VE f— PLACE_NEAR=US5000. C1: 11nm
NS I SNS HS OTHER P4l .\ ReF[L R5432* bt 105433 o4 9 50 37 20 _PP3VE_WLAN - 470 2 B Al RPORT_| SNS: YES
os12- S o 20K o433 | =J5 9 R5475
11 3| mm PPBUS G3H ap 1260 2 &3  OTHER_HS_| SNS: YES 0@4%2 4. 1SNS AIRPCRT N s|iy | % ur |6 | SNS_P5YW AN | OUT 1%% a7 30
L 201p|  PLACEVENT NOTEs: &b sve Avss 0.023 CRI TI CAL e Al RPORT_| SNS: YES
Pl ace close to SMC - - Y 21 SNS AIRPORT P 4fin+ REFLL R5471* e 1 C5475
-4 (For Rand Q 0612 1 (100v/v) 20K o —— 9,22UF  PLACE NEAR=US000. CL: 11mm
= APN: 10450024 GND 1/2?/:\4/'\} PLACEMENT_NOTEs: 2 53
- —_—m 0201
C| 1rROC : 3.3V SO FET Current Sense » _PP3V3_WUAN R ~ Mo e oo ro o o S AVSS e
(For R and ©) -

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 E
s PP3V3 SO v — 0, 1UF PLACE_NEAR=US000. B1: 11mm I SDC : SSD Current Sense
granid US440 2 Bt ven 3V3S0_| SNS: YES _
65 64 62 61 59 6201 R57145 EDP Current 3. 00A
os12-5gr °| . | SNS PBVB SO N s|iv 'esto cur|e | ISNS P3Y3 SO 1QUT 1 ANX: . SMC P3V3SO_I SENSE v e
1y CRI Tl CAL N 3V3S0_I SNS: YES :
Rng)ga" .+ 1 SNS P3V3 SO P 4 ne (1000v1 V) REFLL R5441* - 1 C5445 PLACE_NEAR=US000. B1: 11nmm w2 58 43 42 41 _PP3V3_SASW SNS
oM T 1! @D 29:,§ —_- géﬁzup PLACE_NEAR=R5480: 5mm SSD | SNS: YES
M2 PLACEMENT_NOTEs: 2 %R SSD_I SNS: YES o 1 C5480
= PP3V3 S0 FET R N 201y —0 oo T 0. 1UF PLACE_NEAR=US000. C2: 11mm
Place close to SMC L_G\ND SMC AVSS 37 38 41 42 43 64 62 30 M‘_ _; 0 SSD_I SNS: YES
(For Rand 9 CRI TI CAL Ue480 gzor "% R5485
4 R5480 '3 | SNS_sSD N shnv N2 orle | 1SNs psyssDiour 1423, . sMc SSD I SENSE o+
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL UM SSD_I SNS: YES
W< . 1SNS SSD P 4N REF| L R5481! e 1 C5485
EDP Current : 0.82A 0612 7 (200v'V) 20K p— g‘-w%?UF PLACE_NEAR=U5000. C2: 11mm
X VATE i 1635 m OM T_TABLE G\D vogwS PLACEMENT NOTEs: T, 63
GAIN : 200 « _PP3V3_SO0SW SSD FET_R - o 201, Place close to SMC 0201
52 50 43 42 o _PRIVE_SASW SNS (For R and O L GND SMC AVSS 4 s 11 12 45
B 4 _PP3V3_S3RSO_CAMERA — CAM Ql SNS: YES
- 1
{1 PP3V3_S3RS0_CAMERA AR ERE V™ . S\_’E’fbpo =
" Vi 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
VOLTAGE=3. 3V 0612- SHORT
PR BASE TR S L | SNS CAMERA N NI rle |isns cANERA TQUT i ARX: , SMC CAVERA I SENSE . WX VAT 006 v
Rg 46235 CRI Tl CAL ™ CAM | SNS: YES GAIN : 500X
| SNS CAMERA P_ 4|+ REF| L R5424! v 1e5425
OM'T 13 (200V/V) 20§ >3 —— %522UF pLacE NEAR=US000. B2: 11mm o2 50 43 22 o _PP3V3 SASW SNS
5!
PP3V3_S3RSO_CAMERA R , & V2 PLACEVENT_NOTES: 2 ser! PLACE_NEAR=RS490: Srm LCDBKLT_I SNS: YES
MN_LINE WDTH=0. 5 MM VOLTAGE=3. 3V - . 1
= R5421 z Place cf osc 1o S\ GND_SMC_AVSS.; 55 41 a2 45 w o PPVI N_SOSW L CDBKLT LODBRLT_I SNS YES of 2S00 PLACE NEAR-US000. 56: 11
C V LCDBl —_T* T %% -
PP3V3_S0 A o EEVIN SOSW LCDBKLT = L5490 2 53 en LCDBKLT_| SNS: YES
2 1 Vb Thaerg gy 2o ™ o4 INAZ11 0z01 R5495
VLY = N ke ot o612 SHORT I SNS LCDBKLT _N_5|in ' soo — our L6 I SNS_LOPBKLT 1 OUT 1 ARA%2 o SMC LCDBKLT | SENSE gy or 5o
4 1w L
) ' CRI Tl CAL 19 LCDBKLT_| SNS: YES
ﬁ@sdff'f}: Rgé?g 1+ 1 SNS LCDBKLT_P__ 4/ ReF| 1 R5491: e 1 C5495
k] gél PP3V3_S3 1 /\/(\)/\/2_ \ 1 (500V/V) 20K —— 0:22UF pLACE NEAR=US000. B6: 11mm
8i A wn PPVIN SOSW LCDBKLT FET aND 1/200 S PLACEMENT_NOTEs: 2 B2
i s s _PPVI N W LCDBKLT FET — o M, o201
02 B ARV LD 20, - Place close to SMC L GND_SMC AVSS &7 55 41 22 45
VOLTAGE=8. 6V (For R and Q)
VKL, SASE=THRUE
: " - MON) rren n L
CHARGER BMON Hi gh Side Current Sense DC-IN (Al Current Sense L
PLACE_NEAREUS000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5.
A S e o LA 2 e e isoee J— . CHGR AMDN + 5% . SMC DAl N | SENSE . | PART NUMBER [ QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON SR SIS RERE T ———
e e 4 CPU_HS_I SNS: NO ST - .
i Ji - S [P — 117S0008 1 | RES. MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 U HS | i 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
Scale: 2.78A 1V 2 v Sense R is Rr120, 20mthm . 117S0008 1 | Res, MF. 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO d} Appl e Inc <SCH_NUM=>| D
Max VQut: 3.3V at 9.167A e e 1 SL6259 Gain: 20x oo p .
EDP Current: 310A D SVC Avs a7 38 a1 42 43 Max VQut: 1.4V at 8.25A AV a7 38 a1 42 43 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ® <E4LABEL>
::‘;1 Z'f“s’ 5;’ 117S0008 1 | Res, MF. 1/ 20W 100K OHM 5, 0201, SMD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
117S0008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@Z@L&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 11750008 T | Res. WF. 1/ 20W 100K OWMI 5. 0201, S0 5425 T |1 TO WA NTAL N T 5 DGOUVENT | N CONFI DENCE 54 OF 121
10750248 1 RES, SENSE, 0 0030HM 1W 4~ TERM 1% 0612, TFT R5480 CRITI CAL 117S0008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5445 3V3S0_I SNS: NO L T e R LI SHIT [N VHOLE OR PART




VPOR: PBUS Vol t age Sense Enable & Filter
B500 ICSO : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
2030 27 10 17 15 14 88 8 £2_PP3V3_S0
. RS?O%ZKl 81 89 56 45 44 43 41 40 39 38 PLACE_NEAR=US540. 5: 3MM
§Z|'|'_,N\ SMC_SENSOR PWR EN 2 G — 100 CPUVR | SNS: YES
\Qj.s vy Max VQut: 3.3V at 19. 77V | nput 1 C5540
1 2012 CPUVR_I SNS: YES ookt UF
- : CPUVR_| SNS: YES & DI
D J_ 3 _PBUS SO_VSENSE PLA@iN%:gibO. 3:5M1 2 X5R
= RISNSI_P_R 0250 201 Gai n: 274. 72
R5503" v o: gy CPUVR I SNSL P A 42K n s CPUVR_I SNS1_P_R 143K L in: . X
s [ ol 27. 4K %y 158w Sense R is R7310, R7320
PPBUS G3H g v 2l C11MM Moz Moz . ) ;
S ; 281, [ RroEGeNRRE2898 Bhid Sense R is 0.75n0hm each, conbi ned 0.375nmChm
4 z CPUVR_| SNS: YES
P- CHANNEL SMC PBUS VSENSE gy 27 1 o~ Ca . .
R5501* PLACE_NEAR=US000. A3: 11MM PLAGE NEARALB000. E1. 110 PLACENEREERERY > > CPUVR | SNS: YES EDP: 32A  TDP :28. 05A
Took R5504| |. 8504 -EL s CPUWR | SNS2 P 4 42K CRI Tl CAL
1/ 20W 5.49K ¢ | (nnVe NV us540 . YES
s - 0,220 i Us540 PR L 100
otz vaEe e % ML 2 CPUVR | SUMAR P 1 N A R5548
PBUSVSENS EN L_DI V 2 03061 3554
[ G\ND SMC AVSS 5 04: 2 0 CPUVR | SNS: YES _ I curismiar KRk p—SMC_CPU | SENSE gy o »» ||
PLACE_NEAR= 0.3:5M CPUVR_I SNS: YES 3 Vs 1w CPUVR_I| SNS: YES
VDOR: DC-1n Vol tage Sense Enable & Filter R5547 R5545 P G e
e cPUVR IsNs1 N 442K L .cPuvR Isnst NR L A3K 1+ CPUVRy| SUMLR N 1
[y 200 2UF
1/11D/§w %,{:11?‘,?’ A1 2 S R‘I
510 Mo5" i = 0361
NTUDS169C2 CPUVR | SNS: YES CPUVR_I SNS: YES L GND_SMC AVSS 7 55 a1 42 43
NCHANNEL | . pol NVSENS EN L PLACE_NEAB-RZSR, 3: 5 R515M47
Enabl es DC-In VSense X 42K2 1 2
divider when SUS present. " R5512* 752 - CPUVR | SNS2 N EDN \ LPUVR_ | SNS: YES M
3 mD—PM SLP_SUS L 2Ll el] 100K yisw R5546 Mooz
C ? \Qﬁ? YRES Max VQut: 3.3V at 19.77V I nput 08 Y NO_XNET_CONNECT! ON=TRUE C
1 2 1/ 16W
J_ s DO N _S5_VSENSE 62"
) R5513* L
& 27. 4K =
S s vt _
e 2 BRSO Y
% PPDCI N G3H | SOL [ P- CHANNEL SMC_DCI N_VSENSE oo 57 I IVDC . CPU DDR CUI’ rent Sense
& 1 PLACE_NEAR=|)5000. F1: 11MM X
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
11 20W 5. 49K & ——0.22LF GAIN : 200X
Y
201 ey 2 B3V o2 56 43 2 1 _PP3V3_S4SW SNS
‘ PDCI NVSENS EN L_DI V 201, =5 |
¢ D AV 37 38 41 42 43 210N Eﬁ\ﬂ'\@wm%ssowcpuz PLACE_NEAR=R5570: 5mm CPUDDR_I| SNS: YES
gﬁigﬁﬁi o3 CPUDDR_| SNS: YES o, 1 %:5570
| = —— 0.1UF PLACE_NEAR=U5000. H1: 11nm
i w2 105 _PPVI o 3 o 3
CPU Vcore Vol tage Sense / Filter ¢ PEVVEM O 50 CPU U570 2 8% CPUDDR | SNS: YES
ozon
K20 R5220 oe12-smoer 2|40 | SNS CPUDDR N sl 20 our|e | SNS_CPYDDR 1 QUT___ 14932 . SMC CPUDDR I SENSE o o »
w8 PPVCC S0_CPU 1 542 CPUVSENSE IN 144 3K SMC_CPU_VSENSErm, 57 30 Rg 1w P CPUDDR_I SNS: YES
= PLACE_NEAR=R7310.2: 5 MV % PLACE_NEAR=U5000. B7: 11MM él'?’g 22 | SNS CPUDDR P (N REF| 1 R5571! V3 1 C5575
v Bw 1C5 1 (200V/'V) 20K 201 f— géuEZUF PLACE_NEAR=US000. H1: 11mm
— 200 2UF o T G\D 1/ 200 2 B3V
2 XBR 70 62 53 23 22 21 20 19 17 _PP1V2_S3 o 28, 0201
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS 7 35 a1 a2 43
B GND_SMC_AVSS e PLACENENT_NOTES: B
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er . (For R and Q)
XVB530 R5530 I R5C : 3.3 S5 REG Current Sense
2.8 % pp1v05_S0 1532 PLVOSVSENSE | N J3 . SMC P1VO5SO_VSENSE rom o EDP Qurrent : 3.00A
bk 1% PLACE_NEAR=U5000. GL: 11MM MAX VAIEF 30,00
PLACE_NEAR=R7640.2: 5 MV 1/2h§._0W 1C5530 GAIN : 100X
1 L0 220F o2 50 43 42 41 _PP3V3 SASW SNS
= Q¢
2
PLACE N U5000. GL: 11WM 2 5?%1 PLACE_NEAR=R5590: 5mm P3V3S5_| SNS: YES
- D AV w7 a0 a1 a2 00 ws 20 2019 17 19 13 13 1 o _PP3V3_S5 - P3V3S5_I SNS: YES o« _|* ©5590 v
74 64 62 60 59 5B 67 o VT == %t PLACE_NEAR=U5000. A6: 11mm
. 2 53, P3V3S5_| SNS: YES -
| C1C. 1. 05V SO CURRENT SENSE / FILTER oM T H\5,A529191 o1 R5595
L\ R5590 |3~ 1 SNS_P3V3s5_N 5lin | SCO ouT |8 I SNS_P3Y3S5_| OUT 14032 SMC_P3V3S5_| SENSE gy o =0
EDP Current : 1A 0003 CRITI CAL i P3V3S5_| SNS: YES
MAX vdi ff o 5.65 mv _
GaN 500X o2 o8 a0 2 _PP3V3_SASW SNS S o | SNS PSVSSE P N oowyy  REFE—e R5591" B 125595 e nearcus000. A6 11
\ 0612- SHORT 20K 0 Ut
PLACE_NEAR-R7640: 5mm i P1VO5 | SNS: YES oD P T, &%
- 1 X5R
P1VO5_I| SNS: YES o CESU(?:O pLacE N AN F2: 110 o o 0301
v T, % P1VO5_RSNS: YES — D AVSS 57 20 41 42 42
PLACE_NEAR=R7640. 4: 5\ Us560 I+ X5R R5561 M N-RESW BTHES. 3okt PLACEVENT_NOTES:
o LSNS 1v05 S0 N sl N o e P1V05SO 1 QUT 1% A3% . SMC PIVO5SO_I SENSE ym v = WAKE_BASE-TRE = Place ol ose to SVC
CRI Tl CAL % P1VO5_| SNS: YES (For R and Q)
1/ "
A 7 55 T I SNS 1V05_S0_P 4 N REFL1 R5562! o 1 C5561 A
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K == 05,22UF  pLACE_NEAR=US000. H2: 11MM SYNC VASTER=JAL NM.B SYNC_DATE=03/ 28] 2013
G\D 17200 2 g \% min
§ - .
5 0301 Vol thge & Load Side Current Sensilng
b 201, . . -
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
1 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON d}@ Appl e Inc.
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY: <E4LABEL>
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE L NECRMATLON_ CONTAINED_HEREI N | S THE
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e 55 OF 121
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6 5 4 3 2 1

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
s s gy PP3V3_S4SW SNS 1A, 2ZPP3VE, SNS CPUVR ADIUST | SNS R5660 R5666
EC 1 5620 LN oo o sy HYEE PPIV3 SO 1 2 . ISNS HS GAINP R 1 \ 2 ISNS HS GAIN P oD « 7
Vios" 1,,0UF VALTAGE=3. 3V 120w 1%:&
jl? Ser’ o201 PLACE_NEAR=U5660. 3: 5MM R5662* 0201 'isgélg'?
0201-1
R5821: ADDR - 0x56/0x57 (r/w) 1 ! ?PU?:O uzlélg"\} 1 oL SNS_HS COVPUTI NG P 1
R5621 |* ARDR SEL BYPASS=U5620. 1: 5: 3MM . 2 é&i%;‘(a on 2341:2 R5668 1/3:'{5%
2628 - PU. SMBus node ISNS HS GAIN N RL 2 1 sns bs GAOR N oo @ 74 D
5 VDD ¥
1/ 20w U5620 = 1/52{)W
201 12 PAC1921- 1- Al A PLACE_NEAR=US000. A7: 5MV 0201
DEN R5625 PLACE_NEAR=R7150: 5MM o) R5661" TSS%%FQ
6 |ADDR SEL/ GAI N_SEL out| 4 SMC_CPUVR ADJUST | SENSE R 14 O\ 2S\VC CPUVR ADJUST | SENSE oD o7 % v+ 27K < ,, 0
= - - 5% Jicsezs uUs660 R5665 A% H [y LSNS HS COWUTING N 1AAN 2
74 a2 [y CPUR | SNS1 P R 2 |SENSE+ READ*/ | NT|_8 RD L o 1720w 0. 22LF CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 M 5
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 I SNS_HS N OUT 1 2 ISNS HS GAIN oUT R 292 o
PLACE NEAR-USS40. 1: SWM SM_DATA/ QUT_sEL| © SMBUS SMC 1 SO SDA CBD 14 32 37 40 44 64 69 73 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N (':gebelg_l—
- o cowm seLl 7 NO STUFF 7443 1 ! INGN &l oo REFLL R5663" ¥ 0 22UF
PLACE_NEAR=U5000. A7: 5M ( i 20K — 2
GND_EPAD G\D_SMC_AVSS . 2P v e
2
©l g GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ! .
L In battery discharge scenario negative volffage will be Wth 100nmA battery current, WII have 10.2nV difference
o2 58 43 42 1 _PP3V3_SASW SNS = present on IN+/- pins with | NA output vol tage decreasing g?_m ng i nt o sense pins of U5800.
from 3.3V with increasing di schargedeurrent. his will set the m numum current threshold at 0. 100mA
60 4 PF’ W L —
B L.3N\E/,3w UESDS 1 = LAE N , PANEL | SNS: YES
%"ﬁﬁ%’;ﬁi o2 PAREL"T SRS/ V2B o 1 C5670
w0 42 _PP3V3_SOSW LCD _ V+ _— gdg%UF PLACE_NEAR=US000. C1: 11nm
- uUs670 2 gzgg,iﬁ X5R PA%IHSSNS: YES
REAYD 12 .. 1 SNS PANEL N s|n | %tV |s I SNS_PANEL_| OUT LANAS2 o SMC PANEL I SENSE gy or
0.020 CRI TI CAL e PANEL_I SNS: YES
W 2« | SNS PANEL P 40N oooyyy REFH R5671* w1 C887s VR | MON Current Sense Filter
0612- SHORT 7 20K ) p— 26032 F .
G\D vaw< @i n: 200x o gav  PACENEARRLR000.Gitinm PLAGE NEAR-U5000. 85: 51
- %‘_ 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 | _GND SMC AVSS i 55 41 42 43 . CPUVR | MON L. 0 SMC CPU | MON | SENSE o
M N_NECK_W DTH=0. 2 MM . PLACEMENT_NOTEs: o oD
VOLTAGE=3. 3V Max Vdiff: 15 nmv - - 1/52“‘61‘” Pltl? S;Al{fsooo o
VAKEBASESTRUE = Pl ace close to SMC 0%1 T e
(For R and O —
Di screte Hi gh side Current threshold LGND_SMC AVSS o7 9 2 42 0 —
ol c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
2% boava so 0. 22UF Vtl = 0.290nmv = 0.687A from battery
B ’ 172 ) . . .
28 BYPASS=US601: 3MM H BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
g E 5516UF1:3 29% NO STUFF
00% o501 C5601
2 % X5R 1aws’es o261 PP3V3 SO 0. 22UF
R R25651K9 BREBUEL B ! BYPASS Use(,l 3 L}
R5614 == HS_COVP_FEB 1 2 g'%'“e SMC BMON COVP_ALERT_L
1% .
~SMC_BMON _COVP_ALERT_ L gy
294K %%6215 U5611 WY 6551 ’
Viow % s \{s MCP65a1T ! I%mst R5609 U5602 | ofs
2462 A Y° Hs cowe_our BVON_COVP_FB 1300K, DWN32D2LFBA |
HLpe . AN oRdooe S | K
HS_COVP_VREF 102 4] SMC_HS_COVP_ALERT L o - |1?(')50f|3<04 R5606 US601. it - =
z Us5612. oz ,10: 2K 3 5 MOP6541T 402 it
1 1/16W + 1|1G S
R5615 DVN32D2LFB4 V- N SCr0- 2
49. 9K DFNIOOGHA: 3 202" 1716w 1 BMON_COVP_QUT
19 = SYM VERL2 AL 1
1/16W —
A ¢HSIQUT R -\ = BMON_COVP_VREF 4
2
1 1
- loemo gai ;5% Ro0s
S 8 Scal 2A |V . =
X5R .
1(I)?5610 i L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
3750w = + C5600
2501 N\ 4 ! 0. 1UF
2 25V
LN (I)?SGOO 235
% -
20W
SM 201 _ . >
RB52173 30 BYPASS=U5600: 3MM
K C5606 1
0. 1UF
8%
CERWXER 2
b5k
" I 1 1 = = =
faan SNS_HS_COVPUTI NG | OUT CHGR CSO R P/ N are swapped on pur pose i NG MRSTERCTTT VB SYNC_DATE=03/ 28] 2013
to neasure power into the system ¥ [bbug Sensors 1
Uus600 PLACE_NEAR=U5000. A3: 5MVI iy aem e i |
CKPLUS_WAI VE=Ndi f Pr _badTer m s
o oy CHOR CSOR P sl %3, Bvon 1oy R5608 Appl e I nc. <SCH NUM>| D
- CHGR CSOR P s 453K
CRI Tl CAL 1 Bl DI ETE_| SENSE 57 3 ® <E4L ABEL >
7 so@m—_CSORF?lwv):_u N+ REF| L R5601* 5w PLACE_NEAR=U5000. A3: 5MM NOTI CE OF PROPR ETARY PROPERTY.
. . . CKPLUS_WAI VE=Ndi f Pr_badTer 20K 1 1C5602
Repl acing caps with 100K PD on | SENSE SMC i nputs o 2B —— Qp22UF BEANEOATLALOMIA MR LEpEl 1  Tre
~ e 5 & R THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 88, | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 56 OF 121
» 43 Il NOT TO REPRODUCE OR COPY I T
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5

4

3

CPU Pr

oximty, Inlet

., DDR and BMON THR Sensor

R5800 M K NEGK W DTHEO. 25
( NECK m
M NCLINE-W DTH-0. 25 1
47 iy -
sugnnBREEL PP3V3 S0 1 2 PP3V3 SO CPUTHVENS R
2 1 C5800
NF" 0. 1UF
201 S %
iR X5R
01 NOSTUFF
74 | NLET THVENS D1 P 1?8822 1?8826
e e e e e e el ol 3 PLACE_NEAR=QE830: 3MM 5801 1 = —| CRITICAL & &
, Pl acement not e 830 1 ! P AR RER TR B 0P L Yor ;glow ;:now
Pl ace Q6810 next to DDR/5V/ 3.3V supply on TOP side BC846BLP pu— 4nZPF T '\5%5§90 2 2
oo T LT T L o T DFNLOG6T A 3 3%, PLACE_NEAR=US800. 3: 5mm xR i 2 EMC1704- 2
2, 2 NPO- COG CERM 0201 QFN
o201 7a | NLET_THVBNS D1 N 2 op1 THERM DQ——CPUBNCNSNS AT L ————{C0D *
—1.3 {on ALERT* h10_{ CPUTHIVSNS ALERT L o =
CPUTHVBNS D2_P
3 PLACE_NEAR=Q5810: 3MM NO_XNET_CONNECTI ON=TRUE - —4 DP2/ DN3 SvDATA| 11 SMBUS SME 1 SO _SDA LB 14 32 37 40 43 64 69 73
1 1 1 1 1 PLACE_NEAR=U5800. 4: 5rmm
el o8 C5860 06860 Con02 5 Y @ P
Pl acenment note: [ gslo 1 P 4nZPF 47ps|n:/u__ 1 DENL006HA- 3 2200PF — DN2/ DP3 SMCLK| LB 4 32 37 40 43 64 69 73
' . -T- - 0% ——
Place Q5830 between near rear vent on bottom si de ' BB46BLP 2 RRY. oG CERM NPO- C0G CERY 2 BC846BLP o Y 2 ) 16 | sensE+ ADDR_SEL| © CPUTHVBNS ADDR SEL
L L L R T 2 0201 0201 0201 PLACESSARERSRE B 15 | SENSE- 1
PLACE_NEAR=Q6860: 3MV 3 e} RANIVG 55805
. 7 0 ISNS HS GAIN P 13 | pUR_SEL 5%
A 14
Detect DDR/5V/ 3.3V Proxinity Tenperature a3 | SNS HS GAI N N TH_SEL Ll L8501
< LT
NOSTUFE , CPUTHMVENS DUR SEL D™ SrRM FAD , Placement note: .
R581003K NGSTURE. CPUTHVENS TH SEL - N l_F—’I_ac—e EJS&_OO_ur:de_r ?PLi A =
) R58041 Wite Address: 0x98
120w
251 10K Read Address: 0x99
2 1/ 20w
201,
TBT, MLB Bottom Proximty Sensors
R5840
0
TBTTHVBNS D2 R P 1 2 _TBT M.BBOT THMBNS P
. P e e TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 2w
1
§5820 1 |1 3820 0201 R5810
BC346BLP 5%, s a0 27 10 17 1295 482 81 PP3V3 SO i AA'A 2 PP3V3 SO TBIM.B I SNS R
DFN1006H4- 3 ) 2 &Y. 006 CERM R5841 VRIALNBILBIHINENS N FLTNE WDt 5
0201 o LNECK, mm 1
7y TBITHVENS D2 R N 1A QA 2 TBT MBBOT THVENS N4 74 MW VeTAGES. 3V C5810
- 201 0. 1UF 1
N 1 Qo R5811
150w 2 e xR 22K
0201 uUs810 1 1/ 20W
S TBDTHVBNS_D2_P EMC1414-1- Al ZL < M,
N - - - - - - L e o oo oL NBOP
TBT M.BBOT THMVSNS N r
e \ RlLacenent note: ! NONET_CoNNECT! C:gg“ﬁ . 2| pp1 THERM / Al 7TBT INLET THM L
3 . N 1
. PLACéEi\I(E)AR=®840. 3wWm | _Place 5820 close to TBT on TOP side ' 2200pF —— 3| g CRITICAL | 8 TETM.BSNS ALERT L "
1 1ov
5 43;'1_% — 47PF X cEsu 2 4| P2/ DNs SVDATAL_ 9 SMVBUS SMC 3 SDA Qo 50 57 w0 61 1
DFN1006H4- 3 2. TBDTHVBNS D2 N
R 2 NS oG- ceRm \ 74 By 5 | pne/ DP3 svoLk |10 SMBUS SMC 3 SCL (B 3 37 40 64 73
TBT_M BBOT_THVENS P a7 e e e oo .. GND
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
TBOTHVENS D2 P Lt st s s s s s s s s s 74 as TBT_M.BBOT_THVENS P
s 74 D
3 PLACE_NEAR=Q6850: 3MV e e e e e el NO*XNH*OC""EC”C&TQTZ .
. 1 C5850 Pl acement note: ' 5300PF
850 L 47PF ' ' PLACE_NEAR=U5810. 4: 5mm
BC346BLP _— g% TBD 1% R SYNC MASTER=J41 M.B SYNC DATE=02/06/ 2013
DFN1006H4- 3 2 &BY- c0G CERM ST Tt T Tttt T T s s PLACE_NEAR=US810. 5: 5mm XTR- CERM MItE
2 0% _ _ Ther mal Sensors
TBDTHVENS D2 N a4 74 ZRVe: TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38

74 a4

74
TBT M.BBOT THMVBNS-R-*

TBT M.BBOT THVENS P

a4 74

74 a4

TBT M.BBOT THVBNS P —
MAKE_BASE=TRUE —

TBT M.BBOT THVBNS N

a4 74

)
TBT M.BBOT THMVBNS N-—**

TBT M.BBOT THVBNS N —
MAKE_BASE=TRUE —
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FAN CONNECTOR

R6810 PP3V3_S0 ERTIERERE L O T
AN NOSTUEF
1/ 20W 1 C6010

0201

= Qug UF
X/ BYPASS=U6010:#3mm
2 X5R
201

PP5V_SO o 52 40 51 52 50 50 5 o1
51850793
CRI TI CAL
1
R6060 FF14A- AC RL1DL- B- 3H
475 % R SM
1 zé‘@? NCx—=—(O
R6065 2R ey o
- com-SMC_FAN 0_TACH 147K, o EAN RT_TAeH 212 | TACH
126w i O | MOTOR CONTROL
201 o| GND

R6061 1

10%5
1/ 23W
281

2

L ke

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 ——
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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

'R6102  |'R6101°7°E8I63T =| CRITICAL
100K 3, 3K 0 10E L oS
Poow ifoow Lg-;—— UB100
, 261 2361 XSR- CoE 2 64NBI T
WSON
s s SPIL_MB CLK 6 | sck si/sicol 5 _SPlL_MB MOSI 4 LPC+SPI Connect or
ST e
o SPL_MB CS L 1 e -
SPl WP L 3 ver soso1l 2 SPI_MB M SO, LPCPLUS
o 50 15 [T SPI ROM USE_M.B 7 JrsT*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) \]6100
ROM wi || ignore SPI cycles. N DF40CI;43$9% 0.4V
50 50 49 40 35 37 36 35 39 17 PP3VA2_G3H 31 o~ 32
o150 50 56 52 51 4 22 37 35 _PPSV_SO u
fool2 o | SPL_ALT M SO o = o
< o o v @y LPC_CLK24M LPCPLUS - 300l o | LPCERANVE L O e 57 o 0
o os 3 11ay_LPC_AD<0> ——2l00 S e | SPIROV USE MB B> 5 40 00
00
60 68 37 10 LPC AD<2> -—a O 10 1 PMCLKRUN L 15 07 e
o oy LPC AD<1> ~—e ooz o sh AT OK R o
o o0 37 gy LPC_AD<3> 3 00% g | SPL_ALT CS L am ol
e 50 > SPL_ALT_NCSI 150 0% e | LPC SERIRO D
os 16 15y XDP_LPCPLUS_GPI O o008 g | LPC PWRDVN L am e o
o o1 10 (> LPCPLUS RESET_L - 00120 O T svc Tl & - o o
o4 38 37 (OO} SMC_TDO B 21 00 22 e SMC TCK oD 7 38 o
~ TP_SMC TRST L o2/ 00l2* o | SMC RESET L b
o« TP_SMC MDL - 500125 4 | SMC ROMBOOT o < o
o4 38 37 (TR SMC TX L - 27 00 28 e SMC RX L oun RUERY
— 29550 o | SMC TNV oD 57 55 o
33 C 34
51651039
SPI Bus Series Temnm nation
PLACE_NEAREJGT00. 2 5im gg: ﬁt$ ﬁlo e e
PLACE_NEAREJGT00, T57 5mm Bl ALT K :: : |\/B.t t Car d ROVI SI ave
PLACE_NEAR=JETO00. T2 5MN Sp| — AL T _CS L 40 0
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.°9 43 43 43
M‘éow 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
09 4 m SPI RL PLACE_NEAR=UO500. Y7 bm}1 2w SPI CSO L 1 ,\éy/\/ZPLA()Zilvl_r\r\—r\ul 5. 275 SPI M_B CS L @ 60
1/ W 1/ W
R6111 251 R6121 Py
o 1 SPL_CLK R 1215 5 o SPI_CLK 1243 > SPI_MB _CLK s
- | = . Lonmm 5 /\éy\/ PLACE_NEARERGIZG6. 27 5
CPU Mast er ”Z%W R6112 R6122 ”Z@Ffw M_.B ROM S| ave
VoS 15 NOS 43 NCS
o 1ueg—SPl LR PL CEfNESIEUEDT)._NQz_Sﬁl/\é%\/Z - SPl ! 1/\4’%\/2PLACE7N_,T\—.—W127. PR SPL_M.B >
1/ 20W 1/ 20W
R6113 M R6123 M
00 1 Pl AV wSPL_MSOR) 1342 SPI_M.B_M SO (pry s »
- | = " H nml 5% % PLACE_NEAR=UGI00. 2.5

69 37

N\

= = —SFL SV MO 1’\/1\?\/2mm
SMC12 WMast er 1/52@:{13"\' 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>
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SPEAKER LOWPASS

SPEAKER AMPLI FI ERS

APN: 35352888

80 HZ < FC < 132 HzZ

GAI N 6DB
. O
R6414 Smgsyone s m
64 62 58 55 54 40 35 32 PP5V_SARS3 ARA 2 PP5V S3 U621Q,
1710w 518S0519
t 1 C6407 NOSTUFF CRI Tl CAL
—— 0, IUF ¢ R6413* J6404
2 }4) [CERM PVDD 100K — 78171- 0002
CRI Tl CAL 0201 U410 1/ 20w MR SM
G410 MAX8300 2, — 0
. P
7 55 o1 [T SPKRANMP_| NR P 1 I I 2 74 MAX98300 R P ~l N “r’ILCALCUT-" BY 74 62 SPKRAMP_ROUT P 1l
o 7a_MAX98300_R N B3I N ouT-| ¢ 74 64 SPKRAMP_ROUT_N 215
x5 Cerm -
0201 | SHDN* GAIN G R AVRLGAI N 4 C
74 65 61 SPKRAMP | NR N
o> LD ®Inc =
'R6412
Pofl 100
o5 61 [Ty SPKRAVP_SHDN L " $zow

'R6411
100K

5%
1/ 20W
201

5201

SYNC MASTER=J41 M.B

SYNC DATE=02/06/ 201 A

TTTLE

Audi 0: Speaker A

d} Appl e I nc.
®

= |
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<E4LABEL>
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13" SPECI FI C
Battery Connect ot

PPVBAT H 50 64

CRI TI CAL CGQSliL 1 C6950
J6950 15

U IUF
WIB- PWR- MB2 8, 2 &¥
M RT- SM 402 402

1
ok
ot -
o4 <= SMBUS SMC 57G3_S () 37 40 50 64 73
o5 qmp— SMBUSLSMC 5_G3_S| oD 37 40 50 6473
ol @ SYS DETECT L

7
o CRI TI CAL

1
o R6915(>)9 - Yl NO STUFF
° oK Z\E_ D6950
23’52 RCLAMP2402B
51850540 T sor

I SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

Battery Connector

d} Appl e I nc.
®
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PPBUS SO LCDBKLT FET
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64 62 50 49 42 a1 27 _PPBUS _G3H 1 2 PPVI ~ - - CRI_TI CAL CRI TI CAL
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1750w | _LED=17. 1mA o T Gkaz hers g -
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C7820 *

5 [T P1V8S3 EN

1

s (0T} P1V8S3 PGOOD

1. 8V S3 REGULATOR

34 29 28 18 17 16 15 13 11 o PP3V3 S5
74 84 52 80 53 53 57 42

64 62 59 58 46 18 14 11 8

1.5V SO

LDO

62 57 23 22 21 20 [T PP1V8 S3

59 28 [T PM SLP_S3 BUF L

(1 + Ra/ Rb)

CRI Tl CAL
u7870
TPs72015
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Cougar Poi nt

PP3V3 SUS
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Pull -ups (3) nust be 51 ohns to support XDP (not
70mA is required to support

dividers (200/100) to 3.3V S5, which burns 100mWin all

1. 05V when SUS suspend wel |

is active.
required in production).
pull-ups. Alternative is strong voltage
S-states.
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1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF
R8842 R8841 — PP1V5_SOSW AUDI O HDA 01117 58 .
w 57 s PPLV5_SO 1 2 1 2 PP1V5 SOSW AUDI O HDA; i 17 ss 3 3 SUS S h
i e TR . 3V W T C .
NOSTUFF 053801 05?801 PHRSE=Thue R80220
R8014%)0K1 UB040 {_ — PP1V5_SOSW AUDI O o1 o 0.90
% PF 3029 28 18 17 16 13 13 1 o PP3V3_S5 TPS22924 W
2 TPS22924 | | PP1VE SOSWAUDIO ... nEEBBEBL re| S la, ppava sus FET R %09 ppava_sus AT
201, A2 AL NECK-W DTH=0. 17 'mm EDP: 35mA STVING W TAGESS 3 " i1 3428 a0 57 59 6z oe
B2 |VIN  vout([ BL %éﬁ%ﬁh B: )CRI - (;J:(LT MOEEE(@E:W%#ES: 58MM '\% '\Jg EDP: 112mA
prvssosw AL olen | ala | o ugo4o0 o —P3V3SUS EN 2 Jon usn20
® I N @D GND
C8040 : 3 Part TPS22924C C§0029i_ g Part TPS22924C
1. g)ztég —4 Type Load Switch ' 65(5{2’2 Type Load Switch
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
| @1.8V 21.8 nChm Max ' @2.5V 25.8 nmohm Max
L Current 2A Max = Current 2A Max
3.3V 4 Switch 3.3V SSD Swi tch oo sz s g 3 3y PPV SO
' R8O ]
0.002 1101211 o PP3V3_S5 C8005 1| “
kg 60 59 58 57 42 VDD
PP3V3_S5 TPS22924
el P | ppays sa pET R PRNE pRava sa I SLGLéSAcP)':(LJ4571VD 2
VI N Vi = .
B2 |) out( [ BL Rfﬁﬁ@%ﬁﬁﬁ& SO 3} VY4 EpP: 119mA . Ji C80U?:0 = TOFN 3 | o PP1VO5_SO 5511 15 36 17 27 3
CRI TI CAL NC  NC = oé’,, - 8°sh 168621
- S4_PWR EN e |on - PCH HSI O PWR EN 9 | TI CAL o 5 PP1V05_S0SW PCH_HSI O s 2
= D o us000 8070 f o1 eR " N RT AL EDP: 1.84A o
C80001* g Part TPS22924C SLGBAP1453V = oD us005
1008 —— - P3V3SOSW SSD_FET_RAMP 7 |cap  'OFN Dl 3 g ©
Sk 2 vpe Load Switeh SSD_PWR_EN 2l CRITICAL | 5 _ ppavs sosw ssp FETOR Part SLGEAPL417V
0201-1 R(on) 18.5 nthm Typ C8071 1@ 8™ ’ =3 ‘' EDP: 5A = T Toad Smitoh
{ @2.5V 25. 8 mhm Max g% G\D M N-kEtR-W BFHES: 380y, serise R on sensor page ype oad Swmtc
£ 2 ® _ : on) 9.8 nGhm Typ
Current A Max R - l uso7o HSI O has turn-on requirenent of @4V Vgs TBD nohm Max
L R8070 L Par t SLGBAP1453V <0.1V/uS ranp rate and
- 0 - <65uS from EN to 95% (1. 05V) Current 6A Max
. P3V3SO_EN 1 2 Type Load Switch
5%
3.3V S3 Sw h Qu T ww RCopl, /7. 8 o Ty
- V t C R0880121 02'3581 @.25C 8.5 nmChm Max
U600 1% Curpent 5. 3A Max
74l 6 PPava_ ss TPS22524 PP3V3 s3 FET R _2305% ppava_s3 15 15 10 53 58 40 41 62 o1
82 80 56 58 A2 Al { ;/V(E f |EEE3W Yrh=0. 31 14 EDP: 1. 02A NOSTUFF
B2 )\,| N VCUT( B1 N-NECK—W DTH=8. SSW NC NG 060 CRITICAL
P3V3S3_EN e LREHYB30DPBF
s [T ON a0 U8010 m
C8010+ 3 Par t TPS22924C 1 42 50 27 17 10 15,32% £_PP1VO5_SO _[o lo - PP1VOS SO;\S'I}PCI; g‘f‘AO @11 56
'eingg’z Type Load Switch NCSTUFF %ﬁy NOSTUFF
020171 R(on) 18.5 nthm Typ 59 58 56 52 51 46 45 32 17 10 PPOV_SO TUFFI B061
b @2.5V 25.8 nmOhm Max R8\|OS0631 NTUD169CZ
= Current 2A Max 10K N- CHANNEL .
1/23;/\7
2012
HSI OFET_EN L e ﬁ
. s
3.3V SO Switch NGSTUEE s
] QBO62 ol i
DVN5LO6VK- 7 L 2
Us030 Sense R on sensor page SOT- 563 IK: =
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A2 Al E Ko
B2 | iN  vour([BL “ENIEO%:W BFHES: 38WM . o p El\2| G ST = I—'.s
CRITI CAL EDP: 1A U030 @ s = | N
o P3V3S0_EN 2 |on P- CHANNEL
an Par t TPS22924C (HSI OFET_EN L)
C?O(%FQ 1 g Type Load Switch
©20% —— .
628V R(on) 18.5 nthm Typ 5 SO S h
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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

Menory Bit/Byte Sw zzl e

MAKE_BASE

0 _=NVEM A _DQ<0> — TRUE _MEM A DQ<9>
w0 =MEMA DQ<1> — TrRE MEMA DOQ<12>
0 _=MVEM A DQ<2> — TRUE MEM A DQ<10>
20 _=MEM A DQ<3> — TRE MEM A DQ<11>
20 _=NVEM A DQ<4> — TrRE___NMEM A DQ<8>
20 _=MEM A DQ<5> — TRUE MEM A DQ<13>
20 _=MVEM A DQ<6> — TRUE___MEM A DQ<14>
20 _=MEM A DQ<7> — TRUE MEM A DQ<15>
20 _=MEM A DQ<8> — TRE MEM A DQ<0>
0 =MEM A _DQ<9> — TRUE __MEM A DO<1>
o =MEM A DOQ<10> — true MEM A DQ<2>
o =MEM A DQ<11> — TrRUE NMEM A DO<7>
o =MEM A DQ<12> — TtrUE NMEM A DQ<4>
o =MEM A DQ<13> — tre MEM A DQ<5>
o =MEM A DQ<14> — TrRUE NEM A DO<3>
o =MEM A DOQ<15> — true  MEM A DQ<6>
0 =MEM A DQ<16> — TR NMEM A DQ<29>
o =MEM A DO<17> — TtrUE NMEM A DQ<28>
0 =MEM A DQ<18> — 7TrUE NMEM A DQ<27>
o =MEM A DOQ<19> — TrRUE MEM A DO<31>
o _=MEM A DQ<20> — 7TrUE MEM A DQ<24>
o =MEM A DQ<21> — Ttroe NMEM A DO<25>
o =MEM A DQ<22> — TrRUE NMEM A DO<26>
0 =MEM A DQ<23> — TrRE MEM A DOQ<30>
o =MEM A DQ<24> — Ttre NMEM A DO<18>
o =MEM A DQ<25> — TrRUE NMEM A DO<21>
0 =MEM A DQ<26> — 7TruUE MEM A DQ<16>
0 =MEM A DOQ<27> — TtruUE NMEM A DQ<23>
o =MEM A DQ<28> — TrUE MEM A DQ<20>
0 =MEM A DQ<29> — 7Tre MEM A DQ<19>
o =MEM A DOQ<30> — TrRUE NMEM A DO<22>
o =MEM A DQ<31> — 7TrUE MEM A DQ<17>
o =MEM A DQ<32> — TR NMEM A DQO<41>
a2 =MEM A DQ<33> — TrRUE MEM A DQ<44>
a2 =MEM A DQ<34> — TrE NMEM A DQ<46>
2 =MEM A DQ<35> — 7TrUE NMEM A DQ<47>
a2 =MEM A DQ<36> — TrRUE MEM A DQ<40>
2 =MEM A DQ<37> — 7TrUE NMEM A DQ<45>
o =MEM A DO<38> — TR NEM A DQ<42>
a2 =MEM A DO<39> — 7TrRUE MEM A DQ<43>
2 =MEM A DOQ<40> — Ttrue NMEM A DO<36>
a2 =MEM A DOQ<41> — TtrUE MEM A DQ<37>
a2 =MEM A DQ<42> — TrUE MEM A DQ<34>
o =MEM A DQ<43> — 1R NMEM A DQ<39>
. _MEM A DQ<32> — TRUE MEM A DQ<32>
a =MEM A DQ<45> — TrRE MEM A DOQ<33>
» =MEM A DO<46> — 1R NMEM A DO<35>
a2 =MEM A DOQ<47> — TrUE _NMEM A DQ<38>
2 =MEM A DQ<48> — true  MEM A DQ<52>
2 =MEM A DQ<49> — tre  MEM A DQ<51>
. _=MEM A DO<50> — 7TtrUE MEM A DQ<48>
2 =MEM A DQ<51> — 71rue NMEM A DQ<49>
a2 =MEM A DO<52> — 7TrRUE MEM A DQ<53>
a2 =MEM A DO<53> — 7TrRUE MEM A DQ<50>
o =MEM A DO<54> = true NEM A DQO<54>
o =MEM A DO<55> — 7TrRUE MEM A DQ<55>
a =MEM A DQ<56> — TrRE MEM A DOQ<58>
2 _=MEM A DQ<57> TRUE _VEM A DQ<62>

=MEM A DQ<58> _— Tme MEM A _DO<60>
=MEM A _DQ<59> _— 71pe MEM A DQK61>
=MEM A _DQ<60> _— Tmpe MEM ALDQ<59>
=MEM A DO<61> _— TrE MEM A DO<63>
=MEM A _DQ<62> _— T MEMA DO<57>
=MEM A_DQ<63> — TrUE . MEM A DQ<56>
=MEM A P<0>__ 1 VEMLA P<1>

=MEM_A_DQS_N<

7 70
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7 70
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7 70

7 70
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e

7 70,

o

7 70,

7 70

7 70

7 70

7 70

7 70

7 70

0>— wRUE LNVEM A DQS N<1> 710

=MEM A_DQS_P<

1>=— 1ree NMEM A DQS P<0> 717

=MEM A _DOS_N<

1>— 7TrUE MNEM A DQS N<O> 770

=MVEM A P<2>—

M A P<3>

=MEM A_DOS_N<

7 70

2>"2 TrUE  NMEM A DOS N<3> ;7170

=MEM A DQS P<3>_—\ TRUE MEM A DOS P<2>

=MEM A 3N MEM A N<2>
=MEM A DOS > TRUE NMEM A DQS P<5>
=MEM A DOSuN<4>== TruUE MEM A DOS N<5>
=NVEM A P<6>— 1R NMEM A DQS P<4>
=MEM A N<5>—" TrRUE NEM A DQS N<4>

M A P<6> — M_A P<6>

TRUE

MEM A _DQS_N<6>

M A N<7>

7 70

7 70

7 70

7 70

7 70

7 70

721

721

TRUE ___VEM A DOS _P<7> 7

7 70

7 70

> =MEM B _DQ<24> TRUE_MEM B DQ<20> ..,
. =MEM B _DQ<25> TRUE__MEM B DQ<16> ;%
2 =MEM B _DQ<26> TRUE_VEM B DQ<23>am ; 7
> =MEM B _DQ<27> TRUE _MVEM B DQ<22> a0
> =MEM B_DQ<28> TRUE __MVEM B DQ<215"  i§
> =MEM B _DQ<29> TRUE  MEM B_DORIY7> oo
> =MEM B_DQ<30> TRUE MEM B_DO<d8>
> =MEM B_DQ<31> TRE _MEM B DO<19>
s =MEM B _DQ<32> TRUE _ MVEM BADO<44>
22 =MEM B_DQ<33> TRUE MEM B _DO<41>
22 _=MEM B _DQ<34> TRUE _VEMIB DQ<42> 5
.2 =MEM B_DQ<35> TrREC MEM B DOQ<43>
22 =MEM B_DQ<36> JRUE. MEM B_DQ<45>
s =MEM B _DQ<37> JRUE WMEM B_DQ<40>
» =MEM B DO<38> —£ Tre. NMEM B DQ<46>
.2 =MEM B_DQ<39> TRUE > VEM B DQ<47> 4

MAKE_BASE
2 =MEM B_DQ<0> — TRUE MEM B DQ<12> 770
> =MEM B_DQ<1> — TRUE___NEM B _DQ<9> 770
. =MEM B_DQ<2> — TRUE MEM B DQ<10>
2 =MEM B_DQ<3> — TRE_MEM B DQ<11>
2 =MEM B _DQ<4> — TRUE MEM B DQ<13>
.. =MEM B DQ<5> —  TRUE. MEM B DQ<8> 770
2 =MEM B _DQ<6> — TRE __MEM B _DQ<14>
22 =MEM B _DQ<7> — TRUE MEM B DQ<15>
2 =MEM B_DQ<8> — TRUE ___MEM B_DQ<0> .
2 =MEM B_DQ<9> — TRUE __MEM B_DQ<1> 770
» =MEM B DO<10>  — true  MEM B DQ<2> 770
» =MEM B DQ<11> — 7trUE NMEM B DQ<7> .
» =MEM B DQ<12> — T1rUE  NMEM B DQ<4> 770
» =MEM B DQ<13> — 1R MEM B DQ<5> .
» =MEM B DQ<14> — TtrUE NMEM B DQ<6> .
» =MEM B DQ<15> — trye MEM B DQ<3> .
» =MEM B DQ<16> = TrUE MEM B DQ<28>
» =MEM B DQ<17> — 7TrRUE MEM B _DQ<29>
» =MEM B DQ<18> — true NMEM B DQ<30>
» =MEM B DQ<19> — 7TrRUE MEM B _DQ<27>
» =MEM B DQ<20> — 7TRUE MEM B_DQ<24>
» =MEM B DQ<21> — TRUE MEM B DQ<25>
» =MEM B DQ<22> — 7TrRUE MEM B _DQ<31>
> =MEM B 23> — M B 26> _ ;10

22 =MEM B_DQ<40> TRUE  MEM B _DQ<32>
70 63 23 7 VEM B_DOQ<33> TRUE  MEM B_DQ<33> ;610

2 =MEM B_DQ<42>
22 _=MEM B4DOQ<43>

TRUE  MEM B_DQ<34> , ,
TRUE__VEM B DQ<39> 5

&3 70 .2 =MEM B _DQ<44> TRUE MEM B _DQ<36>
22 _=MEM B_DQ<45> TRUE  VEM B_DQ<37> ;5
» =MEM B DO<46> — Ttroe  NMEM B DQ<38>
. =MEM B DQ<47>  — TrRUE MEM B_DQ<35>
s =MEMB DQ<48> — 7TrUE MEM B DQ<57> ;4
2 =MEM B DO<49> — 1R MEM B DQ<56>
»e=MEM B DQ<50>  — 7TRUE MEM B_DQ<60> ;4
» =MEM B DO<51> — 71rE MEM B DQ<59>
s =MEM B DQ<52> — TrRUE MEM B DQ<63>
s =MEM B DQ<53> — 7TRUE MEM B _DQ<62>
#% =MEM B DQ<54> — TR MEM B DO<58> .,
» =MEM B DQ<55> — 7TrRUE MEM B _DQ<61> ;4
22 =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

63

» =MEM B DQS P<1>— TRUE MEM B _DOS P<0>
» =MEM B_DOQS N<1>— 7TrUE NMEM B_DQS N<0O>

» =MEM B DQS P<2>—" TR NEM B DQS P<3> 1
» _=MEM B N<2>— VEM B N<3> 7 70
» =MEM B DQS P<3>_— TrRE MEM B DQS P<2> 717
» _=MEM B N<3> VEM B N<2> ;7 70
22 =MEM B P<4>_—

s =MEM B DOS N<4>— 7trUE MEM B DOS N<5>
s _=MEM B DQS P<5>— TRUE MEM B _DOS P<4>
. =MEM B_DQS N<5>— 7TrUE NMEM B_DQS N<4>

7

7

7

7

7

7

7

7
VEM B P<5> ;7 7

7

7

7

7

7

7

7

o s =MEM B P<6>— M B P<7> 7
o 2 =MEM B DOS N<6>— T1rUe MEM B DOS N<7> ;%
063207 MEM B DQS P<6> — TrRUE NEM B DQS P<6> 72563 70
0627 VEM B DQS N<6> — TruUE NEM B DQS N<6> 72565 70
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J3501: AirPort / BT Connector
FUNC_TEST
TRE  PP3V3_WAN (Need 6 TPs)
TRUE WFI _EVENT L
OO—IRE PClE AP_R2D N
OO—IRE PCl E AP_R2D P
PCl E K100M AP_N
OO—IRE PCl E_ CLK100M AP_P
D—IRE PCl E AP_D2R P
O—IRE PCl E AP_D2R N
OO—IRE PCl E WAKE L
OO—IRE AP_RESET_ CONN L
O—IRE AP_CLKREQ Q L
OD—IRE USB BT _CONN_P
D—IRE USB BT _CONN_N
OO—IRE PP3V3_$4

(Need to add 8 GND TPs)

J3700: SSD Connect or

FUNC_TEST

29 37 38 39 41

29 37 38

42 43 44 45 56 59 61
8°11 12 13°18°17 18

14 32 37 40 43 44 69
73

14 32 37 40 43 44 69
73

36 38 3
7

36 38 39 58 62

o8 guw
25 88
os ow
25 29

97407 41
2

27 41 42 49 50 56 62

27 62

51 52 53 55 62

49 50 62 64

17 30 35 36 37 38 40 46 49 50
59 61 62 64 65
8 12 13 17 62

811 13 15 16 17 18 28 29 34 42

5775875978062 74
8 11 14 18 46 57 58 59 62

15 18 19 33 36 40 41 58 62

62 64 65 74
811 1213 15 17 18 27 30 36 38

39740 417427437447 45" 56" 59" 61
30 41 62

8 57 58 59 62

6 8 11 15 16 17 27 38 42 51 55

5859762 64
27 28 62

15 17 25 26 27 62

26 27 62

8 10 42 52 62

26 27 62

a1 54 62

42 49 50 62

29 33 36 38 39 58 62 64

NO TEST Nets

Functi onal Test Points
J6000: Fan Connector M sc Voltages & Control Signals
FUNC_TEST FUNC_TEST
OO—IRE PP5V_S0O 117 3 2 18 51 2C—IRUE PPBUS_G3H
TRUE FAN RT_TACH p OO—IRE PPVI N S4SW TBTBST_FET
O—IRE FAN RT_PVW s —IRE PPBUS_S5_HS COVPUTI NG | SNS .,
(Need to add 1 G\D TP) O—IRE PPDCI N_G3H
TRUE PP3Vv42_ G3H
J4800: | PD Fl ex Connect or = TRUE PPVRTC G3H
| m—
FUNC_TEST CO—IRE PP3V3_S5
OO—IRE ?&DLISIEI VSO R 36 37 38 61 65 Oo—IRE Eﬁgﬁ ggus
D TRUE 36 D TRUE
O—IRE USB _TPAD P 14 36 68 O—IRE PP3V3_S0
O—IRE USB_TPAD N 14 36 68 Oo—IRE PP3V3_S0SW SSD
Sme A0 oh KR : Sms e
a6
D IRE TPAD SPI _MOSI _R 36 —IRE PP15V_TBT
OO—IRE PP3V3_S4_| PD 36 D IRE PP3V3_TBTLC
e .
a6
D IRE TPAD SPI _I NT_S4 WAKE L_CONN 4 CO—IRE PP1VO5_TBTCI O
O—IRE PP5V_S4_| PD 36 OO—IRE PPBUS_S5_HS OTHER | SNS
D—IRE TPAD USB | F_EN CONN 36 O—IRE PPDCI N G3H | SOL
O—IRE SMBUS_SMC 3_SDA 36 37 40 44 73 CoO—IRE PP3V3 $4
D TRUE SMBUS SMC 3 SCL 26 37 40 44 73 (Need T0 add 7 GND TPs)
OO—IRE SMC LSOC RST L 36 38
O—IRE PP3V42 G3H 1739 35 3 37 39 40 46 49 50
D_IBuL%%_Cﬁ_l_O\U:F L 36 37 38
€d to add 5 GND TPs)
J7000: DC-In Connector
FUNC_TEST
TRUE___PPDCI N_G3H (Need 4 TPS) i ez s
> _IRE PP5V_S4RS3 B 3 TP e
(Need to add 5 GND TPs)
J6404: Speaker Connector
FUNC_TEST
TRUE SPKRAMP_ROUT_P a7 74
ODo—IRE SPKRAMP_ROUT_N a7 74
(Need to add 3 GND TPs)
J6950: Battery Connector
FUNC_TEST
[o_IRE _ PPVBAT GBH CONN ___ (Need 4 TPs)
O—IRE SMBUS SMC 5_G3_SCL 37 40 48 50 73
D—IRE SMBUS _SMC 5_G3_SDA 37 40 48 50 73
OO—IRE SYS DETECT L .
(Need to add 4 GND TPs near
J7050 and 1 for shield)
J8300: Internal DP Connector
FUNC_TEST
TRUE___PPHV_SOSW L CDBKLT (Need 2 T&™)
OO—IRE LED RETURN 6 56 60
TRUE LED RETURN 5 56 60
e LED RETURN 4 s oo
TRUE LED RETURN 3 56 60
[>_tRE LED RETURN 2 s oo
1COD—IRE LED RETURN_1 56 60
o—>_TRE DP _INT_HPD CONN o
OO—IRE 12C TCON_SDA R 0

[o—IRE__ PP3V3 SOSW SSD FLT (\ed 35 TPs)
OO—IRE PCl E SSD R2D N<3..0> 30 67
O—IRE PCl E SSD R2D P<3..0> 2 67
O—IRE PP3V3_S0 i
OO—IRE SSD_RESET_CONN L e dnes
D—IRE SSD_CLKREQ CONN L 20
O—IRE SMC _OOB1_R2D _CONN_L 20
O—IRE SMC _OOB1_D2R CONN_L 20
O—IRE SSD PCILE SEL_L 16 30
OO—IRE SSD_DEVSLP 15 30
OO—IRE SSD_PWRFAI L_WARN L
O—IRE SSD_PWR _EN 15 30 58 59
> _tee POE SSD PR N<3..0>  .ao
OD—IRE PCl E SSD D2R P<3..0> 12 30 67
Oo—IRE PCl E_ CLK100M SSD N 12 30 67
O IRE PCl E _CLK100M SSD P 12 30 67
e 0 al
J4002: Canera Connector
FUNC_TEST
OO—IRE MPlI _CLK CONN N 32 72
OD—IRE MPI _C K CONN P a2 72
CAM SENSOR WAKE L_CONN .,
OO—IRE M Pl _DATA CONN N 32 72
O—IRE M Pl _DATA CONN P 32 72
SMBUS _SMC 1_SO0_SDA
SMBUS_SMC 1_SO_SCL
OD—IRE 12C _CAM SCK a1 a2
OD—IRE | 2C CAM SDA ey
PP5V_S3RS0_ALSCAM F (Need_TED TPs)
e o al
J6100: LPC+SPI Connect or
FUNC_TEST
TRUE PP3V42_ G3H 92 30 35
Do—IRE PP5V_S0O e
LPC_CLK24M LPCPLUS 7o o
ODo—IRE LPC AD<3..0> 14 37 46
OO—IRE SPI _ALT_MOSI a6
OO—IRE XDP_LPCPLUS GPI O 15 16 46
OO—IRE LPCPLUS RESET L 18 46 69
Do—IRE SMC_TDO 37 38 46
O—IRE TP_SMC TRST L P
DO—IRE TP_SMC MD1 a6
D—IRE SMC TX L 37 38 46
DO IRE SPI _ALT_M SO a6
O—IRE LPC FRANMVE L 14 37 a6
OO—IRE SPI ROM USE_M.B 15 a6
ODo—IRE PM CLKRUN_ L 13 37 46
Do—IRE SPI _ALT _CLK a6
OO—IRE SPI _ALT _CS L 2
Oo—IRE LPC SERI RQ 15 37 46
OO—IRE LPC PWRDVWN L 13 37 46
OO—IRE SMC_TDI a7 38 46
o—IRE SMC_TCK 37 38 46
OO—IRE SMC RESET L a7 38 46
DO IRE SMC_RAOVBOOT 38 a6
OO—IRE SMC RX L a7 38 46
e A e T
> IRE GN\D

ODo—IRE 12C TCON_SCL_R 0
PP3V3_SO0SW LCD _UF © S

60

60 67

60 67

60 67

O—IRE
D IRE DP_INT_AUX CH C N
O—IRE DP_INT_AUX CH C P
OO—IRE DP_I NT_M._P<0>
O—IRE DP_I NT_M._N<O>

60 67

(Need to add 5 GND TPs)

J7715: KB BKLT Connect or

subset (are, needed

H\/l\\est fixture)

616067

22 16 69

6 16 67

6 16 67

612 16 67

6 16 67

12 16 69

12 16 69

12 16 69

6 16 67

6 16 67

FUNC_TEST
TRUE KBDLED ANODE
O—IRE KBDLED FB
(Need to add 2 GND TPs)
J1800: XDP Connect or (nly a
FUNC_TEST for FCT
TRUE DP_CPU TCK
o—IRE XDP_PCH TCK
»—IRE XDP_CPU_TDI VU
—IRE XDP_CPU_TDO
= IRE XDP_CPUPCH TRST L
=D IRUE XDP_CPU_TNMS
> —IRE XDP_PCH TMS
> IRE XDP_PCH TDI
>—IRE XDP_PCH TDO
> —IRE XDP_CPU PREQ L
—IRE XDP_CPU PRDY_ L
>—IRE XDP_CPU_VCCST_PWRGD
[ IRUE PM RSMRST L

XDP_SYS_PWROK

13 17 37

6 16 67

7= IRUE.
—IRE PM SYSRST_L
D—IRE CPU_CFG<3>
TRUE PP1V0O5_S0

(Need to add 2 GND TPs)

58 59 62 64

6 8 11 15 16 17 27 38 42 51 55

NOTERKE BasE

s« _NC PCIE CLK100M SDP — TRUE TRUE NC PCl E CLK100M SDP 6]

s« _NC PCIE CLK100M SDN TRUE_TRUE NC PClI E CLK100M SDN o4
64 12 PCl E K100M F PCl E K100M F 12 64
e 12 _NC PCIE CLK100M FWN — TRUE TRUE NC PCl E CLK100M FWN 12 64
e 14 _NC PCI E FW D2RP — TRUE_TRUE NC PCI E FW D2RP 14 64
s 1 _NC _PCI E_FW D2RN — TRUE TRUE NC _PCl E_FW D2RN 14 64
e 14 _NC PCIE FW R2D CP — TRUE TRUE NC PCl E FW R2D CP 14 64
e 14 _NC PCIE FW R2D CN — TRUE TRUE NC PCl E FW R2D CN 14 64
e 14 __NC USB | RP — TRUE _TRUE NC USB_ | RP 14 6a
ea 14 __NC USB_| RN — TRUFE TRUE NC USB_| RN 14 6a
o 1« _NC_USB_CANERAP — e TRE  NC USB CAMVERAP e 00| CPU/ PCH
o 1 NC USB_CAMERAN — TRUE TRUE NC USB_CAMERAN 14 64
s 10 ZNC _USB_SDP — TRUE TRUE NC _USB_SDP 14 64
o ripeNCRUSB_SDN — TRUE TRUE NC_USB_SDN 14 6

o7 wDP_I'NT_M__C P<3..1> — TRUE TRUE NC INT_ M._CP<3..1> s

& DP INT_ M._C N<3..1> — TRUFE TRUE NC I NT_M._CN<3..1> s
ss 1210 NC_HDA_SDI N1 — TRUE TRUE NC_HDA_SDI N1 12 64
w13, NC PCl _PME L — TRUE _TRUE NC PCl _PME L 13 64
ea 14 _NC CLINK _CLK — TRUF TRUE NC CLINK _CLK 14 6a
e 14 __NC CLI NK_DATA — TRUE TRUE NC CLI NK_DATA 14 64
ea1a __NC CLI NK RESET L — TRUE _TRUE NC CLI NK RESET_L 14 64
e 37 __NC SMC SYS LED — TRUE TRUE NC SMC SYS LED 3757

o _NC IR RX_ QUT_RC = IRUE TRUE NC IR RX OQUT_RC 64

« _ NC _USB_SMCP — TRUE _TRUE NC USB_SMCP 64

« _ NC _USB_SMCN — TRUFE TRUE NC USB_SMCN 64
6a 37 X ERTEI ju— X ERTEI 37 64
o137 __NC SMC GEX THROTTLE L — TRUE TRUE NC SMC GEX THROTTLE L 37 64
e a7 _NC SMC FAN 1 CTL — TRUFE TRUE NC SMC FAN 1_CTL 37 64
s 37 __NC SMC FAN 1 _TACH — TRUE _TRUE NC SMC FAN 1_TACH a7 64
e 37 __NC SMC FAN 5_CTL — TRUE _TRUE NC SMC FAN 5_CTL 37 64

o _NC ENET_ASF_GPI O — tRe TR NC ENET_ASE GPIO o |SME

s« __NC SMC MPM56_LED PWR — TRUE _TRUE NC SMC MPM56_LED PWR o4

« _NC SMC MPMG6_LED CHG — TRUE TRUE NC SMC MPMG6_LED CHG o
e 37 __NC SMC T25_EN L = IRUE TRUE NC SMC T25_EN L 37 6a
e 3 __NC SMC DP_HPD L — TRUE _TRUE NC SMC DP_HPD L 37 64
s a7 _NC SMBUS SMC 4_ASF_SCL — TRUE TRUE NC SMBUS SMC 4_ASF_SCL a7 6
64 37 NC_SMBUS_SMC 4_ASF_SDA — TRUF TRUE NC_SMBUS_SMC_4_ASE_SDA 37 64
s a7 __NC _BDV_BKL_PWM — TRUE TRUE NC BDV_BKL_PWV 37 6a

»_1BT B RRD C P<1..0> — TRUE TRUE NC TBT B _R2D CP<1..0> 25

~_1BT B R2D C N<1..0> — TRUE_TRUE NC TBT B _R2D CN\<1..0> 25

» _TBT B D2R P<1..0> — TRUE TRUE NC TBT B D2RP<1.. 0> 25

~_1BT B D2R N<1..0> — TRUE_TRUE NC TBT B D2RN<1. . 0> 25
e 2s _NC TBT B LSTX = IRUE TRUE NC TBT B LSTX 25 64
e _NC DP_TBTPB M._CP<3..1: 25" TRUF TRUE NC DP_TBTPB M._CP<3..1:2> .,
e _NC DP_TBTPB M._CN<3..1: 25 TRE TRUE NC DP_TBTPB M._CN<3..1:2>

e 2s _ NC_DP_TBTPB_AUXCH CP — TRUE TRUE NC _DP_TBTPB_AUXCH CP 25 64 |n1
1625 __NC DP_TBTPB_AUXCH CN — TRUE TRUE NC DP_TBTPB_AUXCH CN 25 64

» _TP_DP TBTSRC M_CP<3> — Tme Tme  NC DP TBISRC M. CP<3> " TeT

s TP_DP_TBTSRC M._CN<3> — TRUE _TRUE NC DP_TBTSRC M._CN<3>

» TP _DP_TBTSRC M.__CP<2> — TRUE _TRUE NC DP_TBTSRC M._CP<2>

s _TP_DP_TBTSRC M._CN<2> — TRUE _TRUE NC DP_TBTSRC M._CN<2>
6125 __ NC DP_TBTSRC M__CP<1> — TRUE _TRUE NC DP_TBTSRC M__CP<1> 25 64
625 __NC DP_TBTSRC M._CN<1> — TRUE TRUE NC DP_TBTSRC M._CN<1> 25 64

» TP _DP_TBTSRC M.__CP<0> = IRUE TRUE NC DP_TBTSRC M._CP<0>

s TP _DP_TBTSRC M._CN<O> — TRUE TRUE NC DP_TBTSRC M._CN<0>
e 25 __NC DP_TBTSRC AUXCH CP — TRUE TRUE NC DP_TBTSRC AUXCH CP 25 64
wzs NG DP_TBTSRC AUXCH CN  — TtruE TRUE ~ NC DP TBTSRC AUXCH CN 56

Unused nets with offpage

(Nets with of fpages not used on this project)

HDD_PWR_EN

WO _EN

BT _PWRRST L

HDM TBTMUX_FLAG L

FW PWR_EN

o FW PME L

ENET, DI A_SENSE
LCD PSR _EN

DLCDIROL

ODD _PWR EN_L

ENET_LOW PWR

13
AUD | P_PERI PHERAL DET :»

AUD 1 2C I NT_L

o AUD | PHS SW TCH EN

13
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Functi onal Test Points
SD Card Ali ases
J9500: LI O Connector VAKE_BASE
FUNC_TEST o8 o5 34 14 _USB3_SD D2R P — TRUE USB3_SD D2R P 14 34 65 68
TRUE PP3V42_G&3H 1729 25 3 37 38 40 46 49 50 o8 o5 34 14 _USB3_SD D2R N — IRUE USB3_SD D2R N 14 34 65 68
o IRE PP3V3_S0 8011012,12, 58,81 18 27 a9 9,9 o0 65 2010 _USB3_SD R2D C P — 7TrRUE USB3_SD R2D C P 14 34 65 68
gséVO\IE\N \IQIEA DI 58 61 oo 65 a0 10 _USB3_SD R2D C N — TrRUE  USB3_SD R2D C N 14 34 65 68
TRUE a7 61 -
O—IRE SMC_BC_ACOK 37 38 50 61 65 30 37 3a 15 _PP3V3_SO0SW SD = PP3V3_S0SW SD 15 34 37 30 65
——IRE gSNEUSWS?ME:NZ < oA as 59 61 ( MAKE_BASE=TRUE on page 45)
D_‘LBLF—— 37 40 61 73
o—IRE SMBUS_SMC 2_S3_SCL 37 40 61 73
O—IRE SPKRAMP_SHDN L a7 e
OO IRE FlI NSTACKSNS ALERT L 9 61
O—IRE SPKRAMP_| NR N 47 61 74
OD—IRE SPKRAMP_| NR P 47 61 74
OO—IRE USB_EXTB_N 14 61 68
O—IRE USB EXTB_P 14 61 68
CoO—IRE PP5V_SO_ALT_AUD LDO EN &
—D—IRE SMC 11D 36 37 38 61 64
O—IRE HDA SDOUT 12 61 69
> e HDABIT CK 12 o e
O—IRE HDA SDI NO 12 61 69
= e XDP_USB EXTB CC L 116 01
= TmE__ HDA RST L .
O—IRE HDA SYNC 12 61 69
O—IRE USB3_EXTB_D2R RC P 61 65 68
B3_EXTB_D2R N 61 65 68
O—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
o8 01 14 _USB3_EXTB D2R N ROB!
s: 61 14 B3_EXTB D2R P BEAD- PRGBE BPAS11
o8 o5 o1 _USB3_EXTB_D2R RC N BEAD- PRGBE BPAS10
s os o1 _USB3_EXTB_D2R RC P BEAD- PRGBE BPAS20
e 01 14 _USB3_EXTB R2D C N BEAD- PROBE BPAS21
e 01 14 USB3_EXTB R2D C P BEAD- PROBE BPAS13
o8 o5 61 _USB3_EXTB R2D N BEAD- PRGBE BPAS12
o8 05 61 _USB3_EXTB R2D P BEAD- P E BPA523
—==2 =Rl e T Iam  BEAD- PROBE BPAG22
K
SYNC MASTER=J41 M.B SYNC DATE=09/ 13/ 201
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @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 MM 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =[EFALLT’
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 ? 4 * BGA |[BGA PO75MM
35_OHML SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 T
_ N NET@PHYSI CALLTYPE | 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 DIH M NLMUM 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_0HM_SE 1S3, 1 SL10 Y 0.075 MV 0.075 MV
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 MW 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 4
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 GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 MW 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 MM
70_OMM DI FF | ISL3,1SL10 Y 0.105 MV 0.105 MV 0.100 MV 07100 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 v 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
X
PHYS! CAL_RULE_SET LAYER &L%E%JTE M N MM LTNE W DTH M N MUM NECK W DTH MAXI MUM NECK LENGTH | DIgfFPARR TRARY GaP DIFFPAIR NECK: @P PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTCOM M 0.132 W 0.132 W RGO M 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MV 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_OMDIFF | 1S4 189 M 0. 088 W 0. 088 W 0. 110 W o110 M 85_CHMDIFF | 1SL4,1SL8 v 0.082 MM 0.082 MM 0.140 WM 0.140 MM SYNC_VASTER-CONSTRALNTS SYNC_DATE=10/ 247 201
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MV =STANDARD =STANDARD =STANDARD i ILi:)(:B Rul e Definitions
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 <j} Appl e I nC ) <SO_|_ NUW D
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 MV 0.200 MV ® <E4L ABEL >
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MV NOTI CE OF PROPRI ETARY PROPERTY:
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MW 0.070 MW 0.180 MW 0.180 va _ E%E@%gbk@:?ﬁ?gﬁigi% fGTHE
90_OHM DI FF ISL4, 1SL9 Y 0.076 M 0.076 M 0.180 MM 0.180 MM |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 110 OF 121
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD ':i/ ;‘E’I ;?GF:TE\S’E@;SE;VEB‘BU SHIT IN VHOLE OR PART
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CPU Signal Constraints CPU Net Properties
ALLOW ROUTE P NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL RAI NT SET PHYSI CAL SPACI NG
cPU 458 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM_SE =27P4_OHM _SE =27P4_OHM _SE =27P4_OHM _SE 0.100 MM 0.100 MM CPU_45S CPU_COVP CPU_PECI o 38
CPU 455 CPU_AGTL PM _SYNC
e CPU_45S CPU_AGTI PM_MEM _PWRGD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT Note: CPU 8M L and CPU_| TP can be converted = =
=== 3 TABLE_SPA( LE
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C 2 back to - SPACING_RU cPy_4sS Py LTP XDP_DBRESET_L 1o 1
once rdar://10308147 is resol ved PU 455 PU L TP XDP_CPU PRDY L
"ANDAI : = - 6 16 64
CPU_AGTL =ST it ? CPU 45S cPy I TP XDP_CPU PREQ L 5 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
" " " P CPU_27P4S CPU_COWP CPU_PEG COWP
CPU_8M L CPU_8M L_2ANY CPU_8M L_2ANY 8 ML ? U 27pas oL CPU_SM ROOVP<0> .
— — CPU 27PAS CPU_CONP CPU_SM _RCOWP<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_SMRCOVP<2> s
- - — - — == CPU 45S CPU_L TP CPU _CEGC<11.. 0> 616 04
CPU_I TP CPU_I TP_2ANY CPU_I TP_2ANY =4x_DI ELECTRI C ? UL sss CPU_ACT! CPU CATERR L o
— — [ CPU_45S CPU_AGITL CPU VECI 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 CRPU PROCHOT L 6 a7 a8 51
cPU_cOVP cPU_cavP . CPU_COWP_2SELF | | CPU_COVP_2SELF | TOP, BOTTOM| =6x_DI ELECTRIC 2 - CPUASS CPULAGIL CPU_PVYRGD s
Y- Y- e i b ol . s _ CO—BM.IHRMIRIP | CPU_45S 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 DVl _CLK100M CPU P
O—DM_CK100M ClK PCIE 80D AKPOE DM _CLK100M CPU N
- CO—DBLL_REE_QLKI20M CLK PCIE 80D K POE DPLL_REF_CLKP
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING Ve M _ CO—DBLL_REE Q1 KI20M Gl K PCIE 80D CAKPOE DPLL_REF CLKN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? [O—LIBCPU G K100M ClK PCIE 80D G'RaPCl E | TPCPU_C1 K100M P
> N _ o CO—LIBCPU I KI00M ClK PCIE 80D aKpae | | TP K100M N
GPU_COWP_20THER =6x_DIELECTRIC : O—LIBCRU O K100M Gl K PCIE 80D aK PCE | TPXDP_ClL K100M P
— _ O —LIBCPU G K100M K _PCl EPSOD AKPC E | 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 VEI GHT O—LIBCPU G K100M C K PO E 80D CAKPOE XDP_CPU CLKI100M P
S === O—LIBCRU O K100M ClK PCIE 80D K POE XDP_CPU _CLK100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF TOP, BOTTOM =6x_DI ELECTRI C ? -
— _ CO—XDE_ 1Dl cPy_48S cPy | TP XDP_CPU_TDI 5 16 64
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER| TOP, BOTTOM| =10x_DI ELECTRI C ? O—XE_I0 CPU 453 cPy | TP XDP_CPU_TDO o 16 64
O XDR_IMS QR 45S CPU L TP XDP_CPU_TMS 6 16 64
== [CO—XDP_TCK CPY 45S CPU L TP XDP_CPU_TCK 6 16 64
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT ) | (ELA‘;Q Pl LiTP Xu:, @UPO" TRST L o 12 16 04
OPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? CO—XDR_BPM | CRYA5S cPy | TP XDP_BPM L<1..0> 5 16
* - 5 [— CPU 45S CcPU I TP XDP_BPM L<7..2> 5 16
COPU_VOCSENSE 20THER) “ex DELECTRI C ' = CPU_ass e XDP_OBSDATA B<3. . 0>
i CPU 455 cPy I TP CPU CFG<15. . 12>
PCl - Express Interface Constraints = R chuass e Db CPURST 1
— CO—(ESB_CPURST | L L 16
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
. _ _ _ _ _ _ o O CeWVCGsENSE | sENSE 1701 pamv| cpu voosense | CPU VCCSENSE P -
PCI E_80D =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF » U VOCSENSE SENSE_1TO1_P2wM | cpU_vacsense | CPU_VCCSENSE N .
CLK_PCl E_80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF CO==CPUNCOUOSENSE | SENSE 1Tl P2MM | CPU VOCSENSE | CPU_VCCI OSENSE_P
i CD—CRUVCO osENSE | SENSE 1To1_povm | Py vocsense | CPU VCCI OSENSE_ N
PCI E C ock Spaci ng o celbaxgsense | sense 1Ton_pom | ey vacsense | CPU AXG SENSE P
O RCRUAXG SENSE | SENSE 1701 pamv| cpu vocsense | CPU AXG SENSE N
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i ;. Pl L? pas CPU E E P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? O CPLL VAL SENSE CPU 27P4S cpy veesense | CPU VDDQ SENSE N
CLK_PCI E * * CLK_PCI E_20THER| | CLK_PCI E_20THER| TOP, BOTTOM| =10x_DI ELECTRI C 2 DL VALSENSE CPU27PAS cey vocsense L CPU AXG VALSENSE P
= -~ = - = : O i [O—CPU VAL SENSE CPU 27P4S cpy voesense | CPU AXG VALSENSE N
_ [CO—CBUL VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT O CBLL VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE N
CLK PO E _2SELF . “4x_DIELECTRIC ? _ O —CPULSVI DALERT_ | CPU 455 CPU_COVP CPU VI DALERT L s 51
i CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CRUSVIDSA K CPU 455 CPU_COVP CPU_VI DSCLK 851
CPU PCl E Spaci ng [O—CRu_svipsaur CPU_45S cPU_cavp CPU VI DSOUT o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i 3 L 7R9r) o) FﬁROD o) Fﬁ(‘PlLTX PC‘ E SSD RQD C P<3 . o> 12 30
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
m——— = [ PCl E_80D PCIE_CPU TX PCl E_SSD _R2D P<3..0> 20 64
PCl E_CPU_RX PCl E_CPU_RX * PCl E_RX2RX PCl E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? oo £ 80D [ — PO E SSD R2D N<3.. 0>
[— = -_CPUL — 30 6
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_CPU_RX *_CPU_RX * PCl E_RX20THERRX | | PCI E_RX20THERRX| TOP, BOTTOM|  =5x_DI ELECTRI C 2 = PO E_80D pae ceu g | PCILE SSD DZR G N<3.. 0
- = - = — - — i — _ CO—BCLE CPU SSD 2R PCl 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
- - pEva . — - CO—PCLE_CQLKI00M SSD CLK_PCIE 80D CIK PO E PCl E CLK100M SSD P 12 30 64 PCl e SSD
PCI E_CPU_RX _CPU_TX PCl E_RX: TX _ PCI E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C > PCIE_CLK100M SSD CLK_PCLE 80D K POE PCl E CLK100M SSD N 12 30 64 €
PCI E_CPU_TX *_TX * PCl E72OI'HI>EF?-|S“ » PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? » DP_TAT M Dp_son o DP TBTSNKO M. P<3..0> -
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C ? D2 IBT M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
N n SOTHERS DP_80D DP_TX DP_TBTSNKO_M._C P<3..0> ;.
PAE CPUTX R PCI E_20THERHS — = DP_80D DP_TX DP_TBTSNKO_M._C N<3..0> .,
PCl E_CPU_RX *_RX * PCl E_20THERHS SPAGI NG RULE_SET LAER LNETOLINE SPAGNG | VeI G [Z»—DR_TIBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
=== PCl E_TX2TX * =2, 5x_DI ELECTRI C ? DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
PAECRUTX . i PG E_20THER et D s0D DE_AUX DP_TBTSNKO_AUXCH C P
* = P - . 13 25
PO E_CPU_RX - - PO E_20THER PG B PR 2 Sx DIELECTR © < De_goD DP_aLX DP_TBTSNKO AUXCH C N .
PCH PCl E Spaci n PO E_TX20THERTX - =4x_DIELECTR G 9 C>D°_TBT_M DP_80D. DP_TX DP_TBTSNK1I M._P<3..0> .
P 9 | Pol E_RX20THERRX * =4x_DI ELECHgL C ? > 18T M DP_80D DP_TX DP_TBTSNK1_ M._N<3..0> 25
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET PO E TXORX n —ox D B o [l DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;52
— =ox_| ‘ DP_TBTSNK1_M._C N<3..0>
N _ = DP_80D DP_TX 518 25
PAEPOHLTX PAEPOHLTX PAETXOTX PCl E_RX2TX * =6x_DRELECTR © ? [ DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH P 2
* - [ D2_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N
e s P i PG B 20THERHS i S DELECHR C ? co— DE_80D DE_AUX DP_TBTSNK1_AUXCH_C_P -
- - — i — > > 13 18 25
PAEPOHLTX —POHLTX Pa E—szm'ﬂ?ﬁf PCl E_20THER * =3x_DI ELECTRI C ? [l DP_80D DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
PCl E_PCH_RX *_PCH_RX * PCl E_RX20THERRX
PO E PCH TX  Pon R n PO E TORC CO—DE NI M DP_80D DP_TX DP_I NT_M._P<3..0> 0 64
POl e - oD LNI M DP_80D DP_TX DP_| NT_M._N<3..0> 60 64 SYNC MASTER=CONSTRAI NTS SYNC DATE:O%/ 25/ 201
PCl E_PCH_RX *_PCH_TX * PCl E_RX2TX [ DP_80D DP_TX DP_INT_M_C P<3..0> 5 60 64 e .
DP_80D DP_TX DP_INT_M._C N<3..0>
o — T roc e = y X coon CPU Constraints
PO E_POH RX "X ’ PO E_20THERHS | C>_DB_LNT_ALXGH Dp_80D DP_ALX DP_INT_AUX CH C P w0 o . @ Appl e | nc. <SCH_NUM~| D
PCI E_PCH_TX *_RX - PCI E_20THERHS Note: DisplayPort tables are on Page 113 |mm De INT AUXCH DP_80D DP_AUX DP_I NT_AUX_CH C N o0 0 ® <EAL ABEL >
DP_I NT_AUXCH C P
N . CO—DRLNT_AUXCH DP_80D DP_AUX 5 60 -
PG B PO RX R Pa E*ZOTHE@, _ O—DE_LNI_AUXCH DP_80D DP_AUX DP_|I NT_AUXCH C N 5 60 L\glfmm?fmpca\wmf:\lg 22.( NPIZOT:EE Ry
PCl E_PCH_TX * * PCl E_20THER [ DP_80D DP_AUX DP_I NT_AUXCH P PROPRI ETARY, PROPERTY O APPLE 1 N *
PCI E_PCH_RX * * PCI E 20THER | — DE_80D LE_AUX DP_I NT_AUXCH N | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 111 OF 121
- Ll - Il NOT TO REPRODUCE OR COPY I T
SOURCE: 471984_Chi ef _Ri ver _M5_PDG_1.0 and the spacing rule is adjusted per Sl team feedback. 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface

Constrai nts

PCH Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SATA_80D

=80_OHW DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

ELECTRI CAL_CONSTRAI NT_SET

PHYSI CAL

NET_TYPE
SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SATA_| COWP

=4x_DI ELECTRI C

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

team f eedback.

UART I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
UART * =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_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 | VIEI GHT
P—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C L
USB3._POH. X " N USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRIG %
USB3_TX20THERTX * 2

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

=4x_Di ELECH C

USB3_RX2O0THERRX

=4x_Dl EMEETRIC

USB3_TX2RX

=6x_DRELECTR €

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 L COVP SATA_| COVP. PCH_SATAI COMP
CO—USB HUB1 Up USB_80D USB USB_HUB WP P
CO—USB HUB1 Up USB_80D USB. USB _HUB_UPOIN
CO—USB BT USB_80D USB. USB BT P
CO—USB BT USB_80D USB USB_BT N
[— USB_80D USB. USB_BTLCONN P
[ USB_80D USB WSB 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
O USB EXTA USB_80D USB USB _EXTA P
P EXTA USB_80D USB USB _EXTA N
[ UART_45S UART. SMC _DEBUGPRT_TX L
[— UART_45S UART SMC _DEBUGPRT_RX_L
2 _EXTA USB_80D USB. USB2_EXTA MJUXED P
2 EXTA USB_80D USB. USB2_EXTA MJUXED N
2_EXTA USB_80D USB. UsSB2_EXTA MJUXED F_P
2_EXTA USB_80D USB UsSB2_EXTA _MIUXED F_N
3_EXTA_RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
3_EXTA RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
3_EXTA _TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D usez_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
[— CcPU 455 QK POE PCH CLK14P3M REFCLK

36

36

34

34

34

34

64

64

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Ri ght USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J43

SYNC DATE=11/13/201
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f orm Des

ign Guide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_0OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
LPC * =3x_DI ELECTRI C >
CLK_LPC * =4x_DI ELECTRI C 2

SOURCE: Cal pel | a

Pl at f orm Des

ign Guide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

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

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

SVB * =2x_DI ELECTRI C 2

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

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C P

XDP Constraints

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

System Cl ock Si gnal

Constrai nts

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 LI NE- TO LI NE SPACI NG VEI GHT
PCH_I TP * =2: 1_SPACI NG 2
Di spl ayPort
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G“T »
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 AN
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER \

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#’{
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

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

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

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O>—LBC AD L PC 45S LPC LPC AD<3..0> 1
[O—LPC_ERAME | LPC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET_L 18
[OO—LBC aKaam K 1PC 455 | A K 1PC LPC ClLK24M SMC 17
[ QK 1PC 455 | A K 1PC LPC CLK24M SMC R 12
[O>—LPC aKaam QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS v
= QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS R 12
O—sMeuspaiak | Sve ass R 504 SR SMBUS PCH_CLK “
[ SMBUS POH DATA | SMB 455 R 509 SMB SMBUS_PCH _DATA 1

. PCH 0_ SMB_45S R 509 SMB SM._PCH 0_CLK 14

> PCH 0_| SMB 455 R 509 SMB SML_PCH 0_DATA 14

| 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 "
[>—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_SDOUR 2
= HDA 45S HDA HDA _SDOJT R 12
[O—BMsls aK QK SION45S| A K SILOW PM ClL K32KTSUSCLK R 13
= K SION45S | A K SILow SMB. CLK32K a
[O>—SBLaK SPl_45S [S= SPI _CLK R 1
[ SPl_45S SPI SPI_CLK P
[O—SBL_ Ml SPl_45S [S= SPIAMOSI _ R 1
[ SPl_45S SPI SPLL MOSI P
[>—SPL_MSs0 SPl_45S SPI SPI_M SO 14
[ SPl_45S SPI SPI_M SO R P
o—SBL_Cs0 SPl_45S Spl SPI_CSO_ R L 1
= SPl_45S Sp| SPlI _CSO0_L 26
[ SPl_45S SBi SPI _SMC CLK 5
[ SPl_45S SPI SPI _SMC_MOSI -
i SPle 45S Spl SPI _SMC M SO a7
[ SPl_45S SPI SPIL_SMC CS L -
[ SPIFA5S) SPI SPI_MB_CLK P
[ SP|._45S SPI SPI _M.B_MOSI 6
[ SPl45S SPI SPI_M.B_M SO a6
O SPL_45S SP| SPI_MB CS L P
[—BPOE AR R2D PCIE_80D paE pcH TX | PCILE AP _R2D P 20
[O—BCOLE AP RD PCLE_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
[O—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[—BOLE ARARR PGl E_80D paE pcH RX | PCLE AP _D2R N 14
CS—POLE O KIOOM AP K PCOE 80D| GK POE PCl E_ CLK100M AP_P 12
O>-%eqE axioom AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 12
O PO ETET RD PCl E_80D paE pcH TX | PCILE TBT_R2D P<3.. 0> 25
[ BOLE BT R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> 25
Y PCl E_80D paE pcH X | PCE TBT_R2D C P<3..0> .,
D 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

19

19

37

37,

25 40 56

25 40,56

40 a3has

40 43 44

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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8 7 6 5 4 3 2 1

Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘G(’A;:" ELECTRI CAL RAI NT SET P"'YS' CAI\II_Er_;:’ZEI '\G
MEM 40S * =40_oHM SE| =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE I\/EMiA 450 — e 700 | vEM O K VEM A CLK P<0>
I > o — = — == 7 20 24
MEM 50S * =50_oM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE MM A KO MEM 70D MEM Cl K = ﬁ v_g <8; 720 24
NEM_70D * —7o_aon /| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM_ DI FF |=70_OHM DI FF OO MEMACKL MEM 70D MEM CLK EVFA—CLR—RNET T
MEM 73D * =73_oam i 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 CTRI. = ﬁ_ CS Eéi .. 0> 720 21 24
MEM A CTRL MEM 40S | VNEM 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
SpaCI ng Rul e Set s > _MEM A CMVDO MEM 40S | NEM CMD EM™A_CAA<9. . 0> 72024 6 D
> MEM A CMVDL MEM 40S | VNEM CVD EMCA__CAB<9. . 0> 72124 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ I\/EM_A_II) BYTEQ '\/EM_40% '\/EM_A_DATA_O - A L 7 .. 0> e
VEM_DATA2SELF * =2x_DI ELECTRI C ? D': MEM A _DQ BYTE1 | MEM 40S [ NEM A DATA 1 EMCA_DOX15. . 8> 76
" - === > MEM A" DQ BYTE2 [ NEM 40S MEM A_DATA_2 EM-A D23, . 16> 76
NVEM DATAZOTHERVEM =8x_DI ELECTRI G 2 o MEMFAL DQBYTE3 | MEM 40S MEM A_DATA 3 EMA 31..24> 7 es
MEM_DQS20/NDATA * =3x_DI ELECTRI C| ? >—MEM A RO BYTE4 | NEM 40S MEM A _DATA 4 = ﬁ_ % . 32> 7216
- = S MEMMA DQ BYTES [ MEM 40S | NEM A DATA 5 = .. > .
MEM_ VD2 VD * =3x_DI ELECTR G 7 > MEM A DQ BYTEG [ MEM 40S | NEM A DATA 6 EM_A 5.. > 76
MEM OVD2CTRL * =3x_DI ELECTRI C| ? o MEM A DQ BYTEZ [MEM 40S | NEM A DATA 7 EMCA DOX<63. . > 76
— NVEM A_DQSQ MEM 70D | NEM A DQS 0 EMCA S P<0> 763
MEM CTRL2CTRL * =3x_DI ELECTR G ? VM A DCR0 MEM 70D | MEM A _DOS. 0 EMCA_DQO) 0>
= LA 1 L A_DQS_ = 763
MEM_CLK2CLK * =6x_DI ELECTRI C| ? MM A DQS1 MEM 70D MEM A DQS. 1 = ﬁ DC) -’<%> 763
— = S— LA _DOS L LA DOS_ = >
onzovener | | DEECR Y Smtane —uugon e ane | VENA-RRERELS —
1 1 L A_DQS_ = 763
MEM_2PWR * =2x_DI ELECTRI C| 10000 ——MEMLA_DQS2 MVEM 70D MEM A DQS_2 = ﬁ i J<2; 763
VEVL2G® |+ |x bieLeciA G 10000 SMeuanes e oo fuematos s | VEMA - g
MEM _20THER * =6x_DI ELECTRI C| ? o> MEM A D54 MEM 70D MEM A DQS_4 = ﬁ i P< ; 76
. > MEM A DOs4 MEM 70D | MEM A DQS 4 = -
—o—MEM A_DOS5 MEM 70D MEM A DQS 5 EMCA P<5> 76
Menor y to Power SpaCI ng _ o> MEM A DQS5 MEM 70D | MEM A_DQS 5 EM-A_ DO 5> 7 6
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET [— NVEM A_DQS6 NVEM 70D MEM A _DCS 6 - ﬁ i: J<g; 7 21 63
VEM_PVR NEM_* * NEM_ 2PVR NEM 70D |VEMTERM MEM 73D oo VEMADXEe MM 70D MM DR EMA_DOS P</> Tl
MEM_PWR * * DEFAULT MEM 40S |MEM TERM| MEM 50S D': MEM A DQS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 763
1 MEM B Cl KO MEM 70D | MEM CL K VEM B CLK P<0> 722 2 C
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 NG RULE_SET [— MEM B Cl K1 NVEM 70D NVEM CL K - D UL ‘(<: <%; 723 24
— > MEMB aKl MEM 70D | MEM G K 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 | VNEM CTRL 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 mﬁmLFﬁ??» NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁmLFﬁ??» VEM B_CMDO MVEM 40S VEM CVD = B CAA<V . > 7 22 24 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 C)éB;v. 5 > 72324 6
= = .. U> 76
MEM A_DQS_1 |[MEM A_DATA 1 * MEM_DQS20/NDATA MEM A_DQS_1 * * MEM_20THER = ﬁm-g-% Sﬁg ﬁm-jgz ﬁm-g—m$ﬁ—? EM B DO<15.. 8> i
MEM A_DQS_2 |[MEM A_DATA 2 * MEM_DQS20/NDATA MEM A_DQS_2 * * MEM 20THER E': MEM B DQ BYTE2 | MEM 40S MEM B DATA 2 = = % . %2> 763
— — EM B 31. . > e e
MEM A_DQS_3 |[MEM A_DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 * * MEM_20THER = ﬁm-g-% Sﬁg ﬁm-jgz ﬁm-g—m$ﬁ—j = 30 375> °
LB L 1B EM B 39. .3 7256
MEM A DQS_4 |MEM_ A _DATA 4 * MEM DQS2OMRDATA MEM_A_DQS_4 * * MEM_20THER ——MEM B_DQ BYTES | MEM 40S MEM B DATA_ 5 = g . > 763
— — EM B .. > e
MEM A_DQS_5 |MEM A_DATA 5 * MEM_DQS20/NDATA MEM A_DQS_5 * * MEM_20THER = ﬁm-g-% Sﬁg? ﬁm-jgz ﬁm-g—$$ﬁ 3 = 5 6> *
= 1 B_ 1 1 B_ _ MV B . 763
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER ——MEM B_DQSO MVEM 70D MEM B DQS_0 VL B <8; 763
MEM A DQS_7 |MEM A _DATA_7 * VEM_DQS20/NDATA MEM A DQS_7 * * MEM 20THER = ﬁm_g_mna;(l) ﬁm-;gg ﬁm-g—mm};—? =y i =} i P<1> T
= 1 B_ 1 I B_DQS_ VB 763
MEM B_DQS_0 |MEM B_DATA 0 * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER ——MEM B_DQS1 MVEM 70D MEM B DQS_1 EM B DQO) 1> 763
< < < MM B DQS2 MVEM 70D MEM B DQS 2 EM B DS P<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 MEM 70D MEM B DQS_3 EM B DO) -’<\,; 763
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER = ﬁm-g—m'jan ﬁm-;gg ﬁm-g—mm};—j =y i =] e D> ! :
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER D: MEM B DQS4 MEM 70D MEM B DQS_ 4 EM B DC) > 763
" " " MM B DOS5 MVEM 70D MEM B DQS 5 EM B_DCS P<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: MEM B DQS6 MEM 70D MEM B DQS 6 EM B i -’<g; 723 63
MEM B _DQS_7 |VEM B_DATA 7|  * VEM_DQS2OMDATA| | MEM_B_DQS_7 * * MEM 20THER O MEM.B_DoRa MEM 70D MEM B_DXS_6 EM B X P<7> e
_ MEM_A_DATA 0 * * MVEM 20THER. D: MEM B DQS7 MEM 70D MEM B DQS_ 7 EM B_DQ 7> 763
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁmLFﬁ?é» VEM A DATA 1 * * VEM 2 OTF"‘ER
* * —SAVE " — S—
MEM *_DATA_ - VEM DATAZSELF NMVEM A DATA 2 * * MEM_20THER NET_SPACI NG_TYPEL | 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_20THERVEM | = ﬁ%p\m““ V6= 53 — REFCA A a#rn=s=e
= L OVe_S3_Me E 119 20 21
MEM_A_DATA_4 * * MEML2 OTHER MEM_A_DATA_1[NMEM * _DATA_* * MEM_20THERVEM = NEM PVR 0 V: b: = y/-w :—D(fé 1010 20 21
b ——— PWR U VO O - REFCA 18 19 22 2
__ |[MEMADATA 5 * * QEM_onHEI? MEM_A_DATA_2|NMEM * _DATA_* * MEM. 20THERVEM = ﬁmzpm 0V6 S3 MEM VREFDO B .o o2
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI 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 * “W, \VEM 20THER| [MEM A_DATA_4|[MEM *_DATA_* * MEM_20THERVEM |
== MEM B_DATA 0 * N MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA _TYPE | SPACI NG_RULE_SET — — — — M — — — — — — —
S * * * > "
VEM CVD VEM CVD " NEM OMDZOVD MEM B_DATA_1 I\/EM_ZOT‘HIkEI? MEM_A_DATA_6|NEM * _DATA_ NEM_ 2OTHERVEM
ki " > * > "
VEM_CVD VEM CTRL " PPy —— MEM _B_DATA_2 I\/EM_ZOT‘HIkEI? MEM_A_DATA_7|[MEM * _DATA_ NEM_ 2OTHERVEM
VReTR " m * > "
VEM CTRL VEM CTRL " Py p——— MEM _B_DATA_3 I\/EM_ZOT‘HIkEI? MEM_B_DATA_O|NMEM * _DATA_ NEM_ 2OTHERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1[MEM * _DATA_* * MEM_2CTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2|MEM * _DATA * * MEM 20THERVEM SY’\C” PﬁSTERECCNSTRAI N S DRI 00,20, 201
MEM _CLK MEM _CLK * MEM CLK2CLK| |MEM B_DATA 6 * * MEM 20THER | |[MEM B_DATA 3|MEM * _DATA * * MEM 20THERVEM | Menor Yy Constrai nts
____ [VMEM B DATA 7 * * I\/EM_ZOT‘HIkEI? MEM _B_DATA_4|NMEM * _DATA_* * NEM_20THERVEM Appl e 1 nc <SCH NUM-| D
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ef‘SI%TF VEM_CMVD * * MEM_20THER MEM B_DATA_5|NMEM * _DATA_ * * VEM 20THERVEM o p . —
> > * —— —
VEM. VEM. NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM_ 20THERVEM ———————————— <E4LABEL>
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chipset or GPU page. NET_TYPE
) ) ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI_Si gnal nstraints I O IBLARD TBIDP_80D TBIDP_TX TBT_A R2D C P<1..0> 25 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C N<1.. 0> 25 28
, - - _ _ _ _ S TBIDP_80D TBIDP_TX TBT_A R2D P<1..0> 28
TBT_SPI _45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = TETOP 80D TRTOR TX TBT A R2D N<1._ 0> .
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG ve e OB TEIRA M DB_60D DB_TX DP_TBTPA_M._C P<1> e
i _ ‘... O—DE_IBIPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1> 25 28
TBT_SPI * =2x_DI ELECTRI C ? O DR IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3> 25 28
DR IBTPA M3 DP_80D DP_TX DP_TBTPA M._C N<3> 25 28
Thunder bol t / DP Connector Signal Constraints [ L L Db (BIPA M bPe3 1. 2> -
N [ DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [— DP_80D DP_TX DP_A LSX M._P<i1> 28
TBTDP_80D * F80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF = DE_800 DB_TX Db A LSX M. N:tz *
[— TBIDP_80D TBIDP_RX TBT_A D2R €1P<1. 20> 28
=== === = TBIDP_ 80D TBIDP_RX TBT_A D2R.C N«l.. 0> 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
— ‘... O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1> 25 28
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM| =6x_DI ELECTRI C ? OO IBLA 2RI TBIDP_80D TBIDP_RX TBT_ALD2R. N<i> 25 28
N == - === O—IBLA 2RO 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 ? _ = _T8T_a om0 TETOP 80D TRTOP BX TBT A D2R.N<O> o
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_Di ELECTRI C ?
" == — === O IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
TBTDP_RX TBTDP_TX TBTDP_TX?RXM » TBTDP_20THERHS | TOP, BOTTOM 10x_DI ELECTRI C ? _ =T8T A s DP_80D e AUX DP_TBTPA AUXCH C 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
R N === D DP_80D DP_AUX DP_TBTPA AUXCH N 2
TBTDP_RX —Tx TBTDP_20THERHS _ = De_son DP_AGK DP_A_AUXCH DDC P
TBTDP_TX *_RX * TBTDP_2O0THERHS SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT [ DP_80D DPLAUX DP_A_AUXCH DDC N
; . e n - = TRIDP_80D TBIDR RX TBT_A D2R1_AUXDDC P 28
TBTDP_RX _RX TBTDP_20THERHS TBTDP_TX2TX =4x_DI ELECTRI C ? = ——y Trro TEBT A D2R1_AUXDDG N »
TBTDP_TX * * TBTDP_2O'ITHE?H TBTDP_RX2RX * =4x_DI ELECTRI C ?‘ _ :: 8T 6D ‘aroe 00 I TBT B R2D C P<i. . 0> B -
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C ? OO IELB RD TBIDP_80D IBTDP TX TBT B R2D C N<1.. 0> o4
" - = = TBTDP 80D TBTDP_TX TBT_B R2D P<1..0>
TBTDP_20THERHS 6x_DI ELECTRI C ?‘ _ [ TBIDP 80D TBIDP_TX TBT B R2D N<1..0>
TBTDP_20THER - =4x_DIELECTR C ? DB _IBTPE M DP.80D DP_TX NC DP_TBTPB_M._CP<3..1:2>
O IBIPE M PP 80D DP_TX NC DP_TBTPB M._CN<3..1: 2>
[ DR=80D DP_TX DP_TBTPB M._P<3..1: 2>
= DP_80D DP_TX DP_TBTPB_M.__N<3..1: 2>
[— DP_80D DP_TX DP_B LSX M._P<1>
[ DP_80D DP_TX DP_B LSX M._N<1>
[ TBIDP_ 80D TBIDP_RX TBT B D2R C P<1..0> Only used on dual -port hosts.
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
I8l & 2R TBIDP_80D TBIDP_RX TBT B D2R P<1..0> o
CO—IBLB 2R TBIDP_80D. TIBIDP_RX TBT B D2R N<1.. 0> o1
D IBL_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP 25 64
Co—IBIB 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
(o DP_80D DP_AUX DP_B_AUXCH DDC N
[ TBIDP_80D TBIDP_RX TBT_B_D2R1_AUXDDC P
[— TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0> ol d h . Thunder bol . .
= Db 80D B _AlX DP TBTSRC AUXCH C P y used on hosts supporting under bol t video-in
[— DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 25
O IBLSPL_MXI TBT_SPI_45S | TRT SPI TBT_SPI _MOSI 25
[O—IBL_SPl_MSO IBT SPl_45S | TRT SPI TBT_SPI_M SO 25
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT_SPI_CS L 25

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

Thunderbolt Constraints

d} Appl e 1 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 115 OF 121
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




Canera Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MEMAaK S2_MEM 85D S2_MEM QLK NVEM CAM CLK P a1 2
M PI I nt er f ace OOI’]S'[ ral nt S O—S2 MM AK S2_MEM 85D S2_MEM QLK MEM CAM CLK N 2 a2
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—S2_MEM CNTL S2_NEM 45S S2_NEM CTRI MEM _CAM CKE 3132
. " - o - o - o - p— - e [CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
MPI_85 =85_oHM DI 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 '\EM (:JAM BA<O> a1 a2
M PI_2CLK - =6X_DI ELECTRI C ? M PI_2CLK ToP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QD S2_MNEM 45S S2_NEM CMD VEM CAM BA<1> 31 32
P P OS2 MEM QD S2_NEM 45S S2_NEM CVD NVEM CAM BA<2> a1 2
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L 977WM78§D §77WM7 'VEM CA\M m P<O> a1 a2
I [CO—S2_MEM DQED S2_MEM 85D S2_MEM DQS@ NEM 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 DQSL VEM CAM DQS P<1> 2 a2
M Pl _DATA * * M Pl _20THER [CTD—S2_MEM DOS1 S2_MEM 85D S2_NVEM DQST VEM 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_NEM DATA1 MEM _CAM Divk1> a1 a2
S22 MEM A S2_MEM 45S S2_NEMhEND NMVEM CAM A<14.. 0> 132
CLK_M PI * * M PI CLK_20THER — = i
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> a1 2
O S2_MEM DATA 1 S2_MEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
I“EIIDry BUS :OnSt rai nt ) _ > MPL_DATA S2 M Pl_850 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 = \g o850 MBL_DATA M BL_DATA N B e
_VEM._. =45_OHM_ =45_OHM_ =45_OHM =45_OHM = = > = ME!_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 S2 MPl_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 = Meesn | oiCue M PL_CLK CONN N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i §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 7 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 TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI miRULéiéE.f4 NET_SPACI NG TYPEL | 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_NEM DATA* =SAMVE S2_DATA2SELF .

= VEM oD | S VEM oD < amos]| Menmory to Power Spacing

52 ’\/EM O\/D 52 ’\/EM CTRI_ s2 C'VDZCTRL - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE, SET

S2_NEM CTRL | S2_NEM CTRL S2_CTRL2CTRL S2_MEM PWR | S2_MEM.* - S2MEMRIVR
S2_MEM * S2_MEM * S2_20THERVEM S2_MEM_PVR DEFAULY

Menory to GND Spaci ng

G\D S2_MEM * * & S2VEM 2GND

Dy

\
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SMC SMBus Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ON LAYER? NET_TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW 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
. SMC. 0_S0_ | SVB_45S R 50S | SMB SMBUS_SMC 0_S0_SDA a7 40 60
_SMC_1_S0_ | SMB 455 R 50S | SMB 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 | SMB 455 R 50S | SMB SMBUS SMC 2_S3_SCL 37 40 61 65
, SMC 2_S3_ | SVB 455 R 50S | SMB SMBUS_SMC 2_S3_SDA a7 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
 SMC. 5_G3_ | SMB 455 R 50S | SvB SMBUS SMC 5_G3_SCL 37 40 48 50 64
L 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 CHCR _CSie. P 50
[O—SENSE_DI FEPAIR 2T01_DI EEPAI R CHAER [CSI °N 50
D 2T01_DI EEPAI R CHGR CSI _R P 0
[ 2T01_DI EEPAI R CHGR CShe'R N 50
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHCR /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/J313 Specific Net Properties
ALLOW ROUTE AP NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘G?:’» ELECTRI CALiw\lSTRAl NTfSEr PHYSI CAL SPACI NG
SENSE_1TOL_45S * =1TOL_DI FFPAI R =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
> * _ > _ _ _ = [O—SENSE DI EEPAIR THERM 1TOL 45S | THERM | NLET_THMSNS 2a
SENSE_1TOL_P2MM =1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_Di FF?AI ? » i erpAIR YrEeM Aol a5s | THEEM | NLET _THVENS »
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
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
O —SENSE DI EEPAIR THERM 1TOL 459  THERM TBTTHVENS D2 R P m
—= === [CO—SENSE_DI EEPAIR THERM 1TOL_455 THERM TBTTHVENS D2 R N s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRUL‘EikSI?i - DIEFPALR THERM 1 TO1 74!;: THERM TBTTH'VS’\IS D2 P
SENSE * =2:1_SPACI NG ? CPU_COVP G\D * GND_P2MM [O—SENSE_DIFEPAIR THERM 1TOL 459  THERM TBTTHVSNS D2_N
N . S N o [CO—SENSE_DI EEPAIR THERM 1TOL 459  THERM TBT _M_BBOT_THMSNS P as
THERM =2: 1_SPACING M CPU_VCCSENSE o GND_P2MM O —SENSE_DIEEPAIR THERM 1TOL 459  THERM TBT _M_BBOT_THWBNS N m
AUDI O * =2: 1_SPACI NG ? [—SENSE_DI FEPAIR THERM 1TO1_459 THERM M_BBOT_THVENS_D8, P
I O —SENSE_DIEEPAIR THERM 1TOL 459 THERM M_BBOT_THNENS, D3 N
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
e N o [—SENSE DI FEPAIR SENSE_1TOl 459 SENSE TBOTHVBNS D2, P 44
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr _ G\D CLK_PCI E GND_| I\/M _ - DIEEPALR SENSE_1TOl_455 SENSE TBDTHIVSNSALD2® N "
G\D * =STANDARD ? G\D PCI E* * GND_P2WM
" N o [ —SENSE_DI EEPAIR SENSE_1TOl 459 SENSE CRUTHVENS D2_P "
GND SATA GND_ NM O —SENSE_DIEEPAIR SENSE_1TOl 459 SENSE CPUTHVSNS D2 N "
e G\D usB* * GND_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr _ " o — D_SENSF,D' EEPALR SENSE_1TQl P2 SENSE. CPUWVCCI OSSO0 CS N
GND_P2MV * 0.20 WM 10000 o Lvbs GND_ NM [O—SENSE DI FEPAIR SENSE_1TQl P2 SENSE CPUVCCI OS0_Cs P
n e SB_POVER CLK_PCI E * PWR_P2MM
PWR_P2MM 0.20 MM 10000 - - s - | SENSE_1TO1_P2MVASENSE CPUVR | SNS1_P a2 52
SB_POVER SATA PVR | I\/M Dﬂ&mﬁ_ﬁ - oY W . CPUVR | SNS1 N o
SB_PONER SATA* * PWR_P2MM [CO—SENSE_DI EEPALR SENSE_1TO1 459 SENSE CPUVR | SNS2_P a2 52
O —SENSE_DIEEPAIR SENSE_1TQl_459 SENSE CPUVR | SNS2 N a2 52
[— SENSESITOl_P2MM SENSE CPUR I SNS1_P_R 42 43
[ SENSE_1J3Q@1._P2 SENSE CPUVR | SNS1_N R 42 a3
[ SENSE'1TO1 459 SENSE CPUWR | SUM R P a2
[ SENSE 2101459 SENSE CPUVR | SUM R N a2
[ SENSE_DI EEPAIR SENSE 1TQ1 P2 SENSE | SNS_CPUDDR P a2
O —SENSE_ DI EEPALR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N a2
O —SENSE DI EEPAIR SENSE_1TOl 459 SENSE I SNS _P3V3S5_N P
[O—SENSE DI EERAIR SENSE_1TOl 459 SENSE | SNS _P3V3S5_P a2
O —SENSE_DIEEPALR SENSE_1TOl 459 SENSE I SNS 3V3_S0_P
O —SENSE.DI FERAIR SENSE_1TOl 459 SENSE I SNS 3V3_S0_N
O —SENSE DLEEPALR SENSE_1TOl 459 SENSE | SNS CAMERA P a1
[CO—SENSE_DIFEPAIR SENSE_1TOl 459 SENSE | SNS_CAMERA N "
[ SENSE_DI FEPAIR SENSE_1TOl 459 SENSE | SNS P3V3_S0_N a1
[CD—SENSE DI EEPAIR SENSE_1TOl 459 SENSE | SNS P3V3_S0_P a1
[ SENSE DI EEPAIR SENSE_1TQ1 P2 SENSE | SNS 1V05_S0_P a2 55
O —SENSE_DIEEPAIR SENSE_1TQl P2 SENSE I SNS 1VO5_S0_N a2 55
[ —SENSE_DI EEPAIR SENSE_1TOl 459 SENSE | SNS BMON GAI N P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_ BMON_GAI N N
O —SENSE_DIEEPAIR SENSE_1TOl 459 SENSE I SNS HS COVPUTI NG N a1 43
[CO—SENSE_DI EEPAIR SENSE_1TOl 459 SENSE | SNS_HS COVPUTI NG P a1 a3
O —SENSE_ DI EEPAIR SENSE_1TOl 459 SENSE | SNS HS OTHER N a1
O SENSE_DI EEPAIR SENSE_1TOl 459 SENSE | SNS HS OTHER P a1
O —SENSE_ DI EEPAIR SENSE_1TOl 459 SENSE I SNS 1V2_S3_N a1 53
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS 1V2_S3 P a1 53
O —SENSE DI EEPALR SENSE_1TOl 459 SENSE | SNS Al RPORT_N a1
[CO—SENSE_DI EEPAIR SENSE_1TOl 459 SENSE | SNS Al RPORT_P a1
O —SENSE_DIEEPAIR SENSE_1TOl 459 SENSE I SNS_SSD N a1
[CO—SENSE_DI EEPAIR SENSE_1TOl 459 SENSE | SNS_SSD P a1
[ SENSE_DI EEPAIR SENSE_1TOl 459 SENSE I SNS LCDBKLT N "
O —SENSE DI EEPAIR SENSE_1TOl 459 SENSE | SNS LCDBKLT P a1
[—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_N a3
O —SENSE DI EEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_P .
[ —SENSE_DI EEPALR SENSE_1TOl 459 SENSE I SNS HS GAI N N 43 aa
[ SENSE_DI EEPAI R SENSE 1TQ1_ 459 SENSE ISNS HS GAIN P 43 as _—
\ OO AL DFE 1TOl_DIEEPAIR| AUDIQ SPKRAMP_| NR_P 47 61 65
[O—AWD DIEE 1TOl_DIFEPAIR| AUDI O SPKRAMP_| NR N 47 61 65
[ 1TOl DIEEPAIR| AUDI O VAX98300_R P P
\ D 1TOl DIEEPAIR| AUDI O MAX98300_R N p
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P 47 64
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N 47 64
[ sB powr | PP3V3_S5 8,11,13,15,18,17,18 28 29 34 42
F— sB pover | PP3V3_SO 811 12 13 15 17 857 $3 36 s
8oh0'31132 55 04 85 °26 %8080
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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
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SD _45SE SDCONN_DETECT L
= SD _45SE SPI SD _SPI _CLK
SD _45SE SPI SD SPI_CS L
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[ CLK_25M 45S SDCLK CLK25M X2 R
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