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5 4 3

2 1

1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/-
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

5%

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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Sync’ Page Cont ent s

Date

Sync

1 MASTER 61 04/ 02/ 2013
1 Tabl e of Contents wnsTER 46 LPC+SPI Debug Connect or 3418

2 04/ 09/ 2013 64 02/ 06/ 2013
2 BOM Conf i gurati on 341_MB 47 Audi o: Speaker Anp 341_MB

3 N 11716/ 2010 59 VASTER
3 BOM Vari ants 21 ms 48 Battery Connect or wnsTER

4 MASTER 70 02/ 06/ 2013
4 PD PARTS wnsTER 49 DC-In & G3H Supply Ja1_me

5 02/ 06/ 2013 71 02/ 09/ 2013
5 CPU GFX/ NCTF/ RSVD 3418 50 PBus Supply & Battery Charger Ja1_me

6 04/ 02/ 2013 72 04/ 09/ 2013
6 CPU M sc/ JTAG CFG RSVD 141 M8 51 CPU VR12.6 VCC Regul ator I C 141 M

7 02/ 06/ 2013 73 04/ 09/ 2013
7 CPU DDR3/ LPDDR3 | nterfaces 241 ms8 52 CPU VR12.5 VCC Power St age 241 m8

8 04/ 09/ 2013 74 02/ 09/ 2013
8 CPU PCH POWER 141 53 LPDDR3 Suppl y 141_MB

9 02/ 06/ 2013 75 09/ 17/ 2012
9 CPU PCH GROUNDS 141 M8 54 5V S4RS3 / 3.3V S5 Power Supply 341 M8

10 N 01708/ 2013 76 03728/ 2013
10 CPU Decoupl i ng Wi sa3 55 1.05V SO Power Supply 3418

12 " 02/ 07/ 2013 77 " R 02/ 06/ 2013
11 PCH Decoupl i ng 341 ms8 56 LCD/ KBD Backl i ght Driver 341 ms8

13 " 02/ 06/ 2013 78 X 02/ 06/ 2013
12 PCH Audi o/ JTAG SATA/ CLK 3418 57 M sc_Power Supplies Ja1_me

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 241 ms 59 Power Control 241 ms

16 047 02/ 2013 83 n 02/ 06/ 2013
15 PCH GPI O M SC/ LPI O Ja1ms 60 I nternal DisplayPort Connector Ja1ms

18 02/ 06/ 2013 95 11/13/2012
16 CPU PCH Mer ged XDP 141 61 Left 1/0O (LIO Connector cLean 43

15 " 02/ 06/ 2013 100 X 01/ 30/ 2013
17 Chi pset Support Ja1ms 62 Power Aliases Ja1ms

20 N N 0271572013 102 N " 087307 2012
18 Proj ect Chi pset Support 141 63 Signal Aliases 141

22 02/ 12/ 2013 104 02/ 01/ 2013
19 DDR3 VREF MARG NI NG J41_ms 64 Func Test / No Test J41_ms

23 02706/ 2013 105 " " 057 13/ 2012
20 LPDDR3 _DRAM Channel A (0-31) Ja1ms 65 Proj ect FCT/NC/ Al i ases Ja1ms

24 027 06/ 2013 110 .. 107 24/ 2012
21 LPDDR3 DRAM Channel A (32-63) 141 M8 66 PCB Rul e Definitions ConsTRAI NTS

25 02706/ 2013 111 " 057 25/ 2012
22 LPDDR3 DRAM Channel B (0-31) 341 M 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 K 02/ 06/ 2013 113 " 12/ 14/ 2012
24 LPDDR3 DRAM Ter mi nati on J41_ms 69 PCH Constraints 2 J41_ms

28 02706/ 2013 114 " 057 25/ 2012
25 Thunderbol t Host (1 of 2) Ja1ms 70 Menory Constraints ConsTRAI NTS

28 02706/ 2013 115 " 057 25/ 2012
26 Thunderbolt Host (2 of 2) 341 M 71 Thunder bol t Constraints ConsTRAI NTS

30 02706/ 2013 116 " 0173072013
27 TBT Power Support 341 M 72 Canmera Constraints 141 MB

32 02707/ 2013 117 " 057 25/ 2012
28 Thunder bol t Connector A Ja1ms 73 SMC Constraints ConsTRAI NTS

35 3 02/ 06/ 2013 118 N . - 12707/ 2012
29 W rel ess Connect or Ja1_me 74 Proj ect Specific Constraints Ja1_me

37 047 097 2013 115 " . " 097 25/ 2012
30 SSD Connect or 341 ms 75 Proj ect Specific Constraints ConsTRAI NTS

39 04/ 02/ 2013 121 07/ 03/ 2012
31 Camera 1 of 2 341 ms 76 Ref er ence 141_MB
32 40 Ca.ner a 2 Of 2 03/ 20/ 2013

Ja1ms

e 07/ 01/ 2011
33 SD READER CONNECTOR wesTER

45 10/ 11/ 2010
34 SD CONTROLLER (GL3219) wnsTER

46 02/ 07/ 2013
35 Ext ernal A USB3 Connect or 141

48 02/ 12/ 2013
36 | PD Connect or 141

50 02/ 06/ 2013
37 SV 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 141

54 03/ 28/ 2013
41 Hi gh Side Current Sensing 341_MB

55 03/ 28/ 2013
42 Vol tage & Load Side Current Sensing Ja1me

56 03/ 28/ 2013
43 Debug Sensors 1 141

58 02/ 06/ 2013
44 Ther mal Sensors 341_MB

60 02/ 06/ 2013
45 Fan 341_MB

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 ZEl
PCB TO BE S| LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI L
NUMVBER, UL PCB MATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0 FLAME RATI

| REMENT

NG

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

CK
REV ECN DESCRI PTI ON OF REVI SI ON APPD
DATE|
[<REV>) <ECN> <ECO_DESCRI PTI ON> <ECODATE>
aanuarcmimyn

<PART_DESCRI PTI ON>

<SCH_NUM-| D
<E4LABEL>

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
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| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM G oups
BOM GROUP BOM OPTI ONS
M.B_COMVION ALTERNATE, COMMON, MLB_M SC, M_LB_DEBUG ENG, M_B_PROGPARTS
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
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOCD _| SL, DBGLED, | SNS: ENG
M.B_DEVEL: PVT XDP_CONN

M_B_DEBUG ENG

DEVEL_BOM XDP, LPCPLUS

M_B_DEBUG PVT

DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD

M_B_DEBUG PROD

BKLT: PROD, LPCPLUS, XDP, | SNS: PROD

Current Sensor Configuration

| SNS: ENG GPU_HS.I SNS: YES, CPUVR_I SNS: YES, DRAVLI SNS: YES, PLVOS_| SNS: YES, Al RPCRT_| SNS: YES, SSD_I SNS: YES, LCDBKLT_| SNS: YES, PAVIS5_| SNS: YES, 3V3S0_| SNS: YES, CTHER,H5. | SNS: YES, CANL| SNS: YES, CPLUOR_| SNS: YES, PANEL_| SNS: YES
I SNS: PRCD GPU_HS.I SNS: YES, CPUVR_I SNS: YES, DRAMLI SNS: YES, PLVOS_| SNS: NOL A RPCRT_| SNS: NO, SSD.| SNS: YES, LCDBKLT._| SNS: NO, PVS5,_| SNS: NO, 3V3S0_I SNS: N0y OTHER_HS_| SNS: NO, CANL| SNS: NO, GPUDOR| SNS: NG, PAREL | SNS: NO

CPU DRAM SPD St r aps

| BOM GROUP |

BOM OPTI ONS

DDR3: HYNI X_4GB

RAMCFQO: L, RAMCFGL: L, RAMCF&2: L, RAMCFG3: L, DRAM _TYPE: HYNI X_4GB

DDR3: HYNI X_8GB

RAMCFQO: L, RAMCFGL: L, RAMCF&2: H, RAMCFG3: L, DRAM _TYPE: HYNI X_8GB

DDR3: SAVBUNG 4GB

RAMCFQ): L, RAMCFGL: H, RAMCF&X2:

L, RAMCFG3: L, DRAM TYPE: SAMSUNG 4GB

DDR3: SAVBUNG _8GB

RAMCFQ): L, RAMCFGL: H, RAMCF&X2:

H, RAMCFG3: L, DRAM TYPE: SAVSUNG 8GB

DDR3: ELPI DA 4GB

RAMCFQO: H, RAMCFGL: H,

RAMCFQG2:

L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB

DDR3: ELPI DA _8GB

RAMCFQO: H, RAMCFGL: H,

RAMCFQG2:

H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB

DDR3: M CRON_4GB

RAMCFQO: H, RAMCFGL: L,

RAMCFG2:

L, RAMCFG3: L, DRAM TYPE: M CRON_4GB

Programmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550865 1 EEPROM 256KBI T, SPI , 5MHZ, 1. 8V, 2X3QFN u2890 CRI Tl CAL TBTROM BLANK
341S3802 1 | C, EEPROM O/ R (V23.4) EVT, J41/J41 u2890 CRI TI CAL TBTROM PROG
33851159 1 | C. SVC12- A3, 40MHZ/ 500M PS MCU, 9X9, 1578GA U5000 CRI Tl CAL SMC: BLANK
33550809 1 64 MBIT SPI SERIAL DUAL |/0O FLASH, 8X6X0. 8 u6100 CRI TI CAL | BOOTROM MAC: BLANK|
33550803 1 64 MBIT SPI SERIAL DUAL |/0 FLASH, 8X6X0. 8 u6100 CRI TI CAL | BOOTROM NUM BLANK|
341S3809 1 ICEFI ROV (VOO71) DVT, 941/ 343 uU6100 CRI Tl CAL BOOTROM PROG

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
33754525 1 HSW SRI6M PRQ C0, 1. 3, 15W 2+3, 1. 0, 3M BGA u0500 CRI Tl CAL CPU: 1. 3GHZ
33754526 1 HSW SRI6L, PRQ CD, 1. 4, 15W 243, 1. 1, 3M BGA u0500 CRI Tl CAL CPU: 1. 4GHZ
33754528 1 HSW SRI6H, PRQ CD, 1. 7, 15W 243, 1. 1, 4M BGA u0500 CRI Tl CAL CPU: 1. 7GHZ
338S1113 1 1 C, TBT, CR-4C, BL, PRQ Ol O, 288, 12X12 FC- CSP u2800 CRI TI CAL
338S1186 1 | C, BOMI5700A2, S2 PO E CAVERA PROCESSCR u3900 CRI Tl CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/J13 M.B DYMAX ADHESIVE 20993- SC 0. 4G GLUE CRI Tl CAL
825-7670 1 LABEL, TEXT, M_B, 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 Tl CAL VCORE_FET: REN
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DFN Qr7310, Q7320 CRI TI CAL | VCORE_FET: VSHY
37651174 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL

DRAM Part s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o| CRI TI CAL DRAM TYPE: HYNI X_4GB
33330681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo |  CRI TI1 CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: SAVEUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L2e0o| CRI TI CAL DRAM TYPE: ELPI DA 4GB
33350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: ELPI DA_8GB
33380679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: M CRON_4GB

CPU DRAM CFG Chart
VENDOR CFG 1| CFG 0
VNI X 0 0
SAVBUNG 1 0
M CRON 0 1
ELPI DA 1 1
sl ZE CFG 2
4GB 0
8GB 1

D E REV CFG 3
A 0
B 1

Alternate Parts

PART NUVBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
376S1032 | 376S0855 ALL Toshiba alt for Diodes dual
376S1129 | 376S0855 ALL NXP alt for Diodes dual
376S1089 | 37651128 ALL NXP alt for Diodes single
13850684 | 138S0660 ALL Mirata alt to Taiyo Yuden
138S0703 | 13850648 ALL Mirata alt to Taiyo Yuden
15250586 | 15251301 ALL Dal e/ Vi shay alt to Cyntec
37250186 | 37250185 ALL NP alt to Diodes
197S0479 | 19750478 ALL 200uW Epson alt to NDK
376S1053 | 376S0604 ALL biodes alt to Fairchild
371S0713 | 371S0558 ALL biodes alt to ST Mecro
128S0371 | 128S0376 ALL Kemet alt to Sanyo
128S0394 | 128S0415 ALL NEC alt to Sanyo
15251821 | 15281757 ALL Oyntec alt to NEC
19750480 | 197S0343 ALL NOK crystal alt to TXC
19750481 | 197S0343 ALL Epson crystal alt to TXC
10750254 | 107S0241 ALL Oyntec sense Ralt to TFT
353583452 | 35351286 ALL Miximalt to Mcrochip
128S0386 | 12850284 ALL Kemet alt to Sanyo
128S0397 | 128S0325 ALL Kemet alt to Sanyo
377S0155 | 377S0104 ALL nsem alt to Infineon
128S0398 | 12850220 ALL Kemet alt to Sanyo
19750542 | 19750544 ALL NOK alt to TXC
19750545 | 19750544 ALL Epson alt to TXC
138S0681 | 13850638 ALL Taiyo alt to Samsung
13850841 | 13850638 ALL Mrata alt to Samsung
376S1180 | 376S0761 ALL Renesas al t to Vishay
15251876 | 15251804 ALL TOK alt to Toko
107S0255 | 107S0240 ALL Oyntec alt to TFT
107S0250 | 10750248 ALL Oyntec alt to TFT

SYNC MASTER=J41 M.B

SYNC _DATE=04/09/ 2013
—

TTTLE
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BOM Vari ant s

NOTE: All the

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
639- 4293 PCBA, MLB, GOOD, HY- 8GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB
639- 4294 PCBA, MLB, GOOD, EL- 4GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_4GB
639- 4295 PCBA, MLB, GOOD, EL- 8GB, J43 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_8GB
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, MB, BETTER, HY- 8GB, J43 M.B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB
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 NUVBER 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

33881215 1

1 C, GL3219, USB3 SD CARD READER, 46P, LQFN

u4500

CRI Tl CAL

Sub- BOVs

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
985- 0018 1 143 M.B DEVELGPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM
685- 0025 1 CWN PTS, PCBA, MLB, J43 CWNPTS CRI TI CAL M.B_CWN\PTS
685- 0065 1 VCORE FET, VSHY, J43 VCOREFETS CRI Tl CAL VCORE_FETS

BOM Confi gs have been de-acti vated

Alternate Parts

PART NUVBER

ALTERNATE FCR| BOM CPTI ON REF DES | COWENTS:

PART NUVBER

685- 0064 | 685- 0065 ALL Renesas al t for Vishay
333S0704 | 333S0700 | ALL Epida CAM DRAM alt to Hynix
SYNC MASTER=K21 M._B SYNC DATE=11/16/2010

L

BOM Vari ant s

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

<SCH_NUM-| D
<E4LABEL>

2




8 7

PD Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, J41/ J43 TBTTOPSI DE_2P_FENCH CRI Tl CAL
806-5108 1 CAN, TCPSI DE, COVER, ALT, J41/ 343 TBTTOPSI DE_2P_COvER CRI TI CAL
806- 3142 1 CAN, TBT, 311/ 13 TBTFENCE CRI Tl CAL
806- 3215 1 CAN, COVER, TBT, J11/ J13 TBTCOVER CRI Tl CAL
806- 3216 1 CAN, MDP, 311/ 313 MDPCAN CRI Tl CAL
806- 3083 1 SHLD, USB, MLB, J11/ J13 USBCAN CRI TI CAL
725-1792 1 | NSULATCR, CPU, J41/ 343 CPU_I NSULATOR CRI Tl CAL

Pl at ed Board Sl ot
SL0400

SL-2.3X3.9-2.9X4.5

CPU Heat Si nk Mounting Bosses

20413
STDOFF- 4. 50D1. 8H SM

70410
STDOFF- 4. 50D1. 8H SM

@ 1

720411
STDOFF- 4. 50D1. 8H SM

©F

-©

20412
STDOFF- 4. 50D1. 8H SM

Fan Boss

4x 860- 1327_]_

X21 Boss

-©

SSD Boss

70405 720414 70415
STDOFF- 4. 50D1. 8H SM  STDOFF- 4. 50D1. 9H SM  STDOFF- 4. 50D1. 9H SM

1

= 860- 1327

1

= 860- 1327

1

= 860- 1327

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

CRI TI CAL

250405
POGO- 2. 00D- 3, 6H- K86- K87

—©

= 870-1938

CRI TI CAL

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

—©

— 870-1938

SL-

SL-

SL-

SL

Can Sl ots

S,9401
j(@ 1.4X0.7

51,0403

S1,0405
1.1_)(()MQ 1.4X0.75

S,0404

-1.1X0724-1.4X0.7

SL-

SL-

SI.04p2

.1X074-1.4X0.7

SL0406

.MQ;L4m72x MDP Connect or

SL-1.

SL-1.

SL0407
1xo.;5-1.4xo. 72X TBT chip

L9408

1><o;. -1.4xo_72X USB Connect or

2x TBT pin di odes

lSYNC MASTER=VASTER

SYNC DATE=NVASTEI

L

PD PARTS

d} Appl e I nc.
®
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CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
DDl Port Assignnents: SYM 1 OF 19
o7 25 DP_TBTSNKO_M._C N<0> G54 | ppi 1_TXNO EDP_TXNO [ 45 DP_INT_M._C N<O> 50 o7
. DP_TBTSNKO_M._C P<0> C55 | ppi 1_TXPO EoP_TxPo | B46 g  DP INT M. C P<0> mpmy oo
o7 25 DP_TBTSNKO M. C N<1> B58 | poi 1_TXNL EDP_TXNL [ 247 g NG INT_M._CON<1> opme
TBT Sink © o 25 DP_TBTSNKO M._C P<1> C58 |ppi1 TxPL EDp_TxP1 | B47 g NC INT M. CP<1> rmy e
o 25 DP_TBTSNKO _M._C N<2> BSS | ppi1_Txne 47 NC I NT_M._CN<2>
o7 25 DP_TBTSNKO_M._C P<2> A5 | by 1 TxP2 EDP_TXN2 - oo e
DP TBTSNKO M. G N<3> 57 - EDP_TXP2 | 6 g NC INT M._CP<2> o
67 25 @ o= DDI 1_TXN3
DP_TBTSNK P<3> B57 | poi 1 TXP3 EDP_TXNg | A9 g NG INT M. CN<3> o
o 2 (o BTSNKO_M._C P<3> o B57 fppia_ & EorTxes [ B9 o NC INT M_CP<3> oo
o 25 1 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
67 25 18 DP_TBTSNK1 M._C P<0> G50 | ppi 2_TxPO
o7 25 18 DP_TBTSNK1_M._C N<i1> CS3 | poi2_TxNL EDP_AUXN | 245 o g DP I NT AUXCH C N ey 0 er
: o7 25 18 DP_TBTSNK1_M__C P<1> B54 | ppi2_TxP1 EDP_AUXP | B4S gy DP INT AUXCH C P ey e0 o
(BT Sk L o 25 18 DP_TBTSNK1_M _C N<2> 9 | oy 2 T
(y\/}JXed wi th HDM o 25 1 DP_TBTSNK1_M._C P<2> 850 | ppi 2_TxP2
if necessary) o 25 10 DP_TBTSNK1_M._C N<3> 253 | ppy 2_TXNG EDP_RoOWP | D20 MCP_EDP_RCOMVP

eDP Port Assignnent:

I nt er nal

o 2510 qomDP_TBTSNKL M._C P<3> o B9 Ipnio 7xrs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strat egy:
@%IREI'T%'E\:QtE Each corner of CPU has two testpoints.
UU;UU Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
HAS\AEJ,LL' UL exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO _TEST
s MCP_DC AWP_AY2 TRUE  AY2 | pal SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A3 TRUE MCP_DC A3_B3 s
s _MCP_DC AWB_AY3 TRUE __AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 ‘o TPO500
TPO531.ae> MCP_DC AY60 AYGO | pal sY_cHAI N_NCTF 260 MCP DC A60 TP-P6
TP-P6 s _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTFI— cm TPO510
. MCP_DC_AV62_AY62 1 _AY62 | o oy GHal N NGTF DA/ SY_CHAI N_NCTF e MCP DG 261 Bel . PP
sy MCP_DC B2 B2 | pal SY_CHAI N_NCTF DAl SY_CHAI N_NCTF ﬁ\eli MP LG AG2 '_:‘L'%EF?GTPOS]']'
TPO501. g% s _MCP_DC A3_B3 TRUE B3 | pal SY_oHAI N NCTF x: i:*gﬁ: 37£E AL NCP,\CP % ﬁﬁ 2 TP0520
. _MCP_DC A61_B61 TrRUE  BSL | pAlSY_cHAIN_NCTF . -
MCP_DC B62 B63  TmE 552 | pal Sy_GHAI NNCTF busy cwn terel A2 tme MOP DCAVE A2 . @R TPO521
[ B63 | DAl SY GHAI N NGTF DAI'SY_CHAIN NCTF| A8 1 MCP_DC AWB_AY3 .
MCP DC CL 2 o CL | pa oY GHAI N NOTE DAl SY_CHAI N NCTFLAV6L  1pye  MCP_DC AWS1_AY61
[ | oA oY GHAI N NGTE DAI SY_CHAI N_NCTF 2x§ TRUE __MCP_DC AWE2_AY62
- - DAl SY_CHAI N_NCTF MCP_DC _AW53
#’;‘~_—'FF',>6TPO53O
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NC)& RSVD RSVD&(NC
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NC D15 RSVD RSVD| u10 NC
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VD AY14 NC
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CRI Tl CAL
OM T_TABLE
U0500
HASWELL- ULT
PP1V05_S0 73&*_%8
ss s a2 2717 1835 13 8, 061 | proc perec S™M2 F 19 (o penye| J62 XDP CPU PRDY L e
NCx—-( ~ :)KGZ_'.—@
RO610* o (1 PU) PREQ XDP_CPU PREQ L 16 64 67
L0 o+ qomCPU_CATERR L -1 careree )
5% = (1PD) PROC_TCK| E60 XDP_CPU TCK 16 64 67
gy o7 30 gy CPU_PECI =52 | PEC (1PY PROC_TMms| ESL XDP_CPU_TMB 16 64 o7
201 RO611 = : CPUPCH_TRS %
2 o5 ————1  (IPU) PROC_TRST* 29 XDP. PCH_TRST 12 16 64
o7 51 30 a7qgry— CPU_PROCHOT L 2 1 CPU PROCHOT_R L o= 33d PROCHOT*  THERWAL |
o —{& (P PRoC.TDI| TS o XDP CPU TDI ) 6 e 67
i & CPU_PWRGD »— B | PROCPVRED g n PROC_TDOLF62 g XDP_CPU TDO OO 16 o4 o7
& CPU_SM RCOVP<0> %0 | sm rcoweo (1PY BPVD* (260 XDP_BPM L<0> 16 67
= CPU_SM RCOVP<1> o AV60 SM_RCOVPL (1PU) BPML* |JHEO XDP_BPM L<1> 16 67
s CPU_SM _RCOVP<2> o AUGL SM_RCOVP2 (1 PU) BPMR* H61 XDP_BPM L<2> 16 67
- (1P BPVB* (02 XDP_BPM L<3> g
R0O650'| RO651*| R0652*| R0620* weam TP CPU MEMRESET L o AVIS{SM DRAVRST* E (1PY) BPVA* K59 XDP_BPM L<4> 10 07
200 121 100 10K (1PY BPNVE* 03 XDP_BPM L<5> 16 67
1/ 200 1/ 200 1/ 250 1/ 200 w MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1 PU) BPVB* [JKEO XDP_BPM L<6> 16 67
201, 201, 201, 201, (1 PU) BPMZ* DM—“M@ 16 67
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 VE 1 )
UBL}?gEﬁ\‘ ‘@5@@1.@&’3&:&&53&"&1 12.7mm =
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
BEL TR
SYM 19 OF 19
o s CPU_CFG<0> A0 | e (1P RESERVED  RsvD TP| AVE3 TP_MCP_RSVD AV63
o7 16 6, CPU CFG<1> ACB2 | crar (1 PY) RsvD_TP| A3 TP_MCP_RSVD AU63
67 16, CPU_CFG<2> ACE3 | cr@2 (1 PU)
o7 64 15 CPU_CFG<3> AA63 | crG3 (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o 16 5 CPU_CFG<4> AAO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
67 16, CPU_CFG<5> Y62 | cras (1 PU)
o gy CPU CFG<6> g Y61 lcrees (1P EDP_sPAREL B3 o \c
o7 18 7> Y60 | crar (1 PY)
67 16 6 CPU_CFG<8> V62 | cras (1 PU) RSVD_TP| A51 TP_MCP_RSVD A51
67 16 SM CF® (I PY) RrsvD_Tp| B51 TP_MCP_RSVD B51
o7 16 5 10> V6O | craLo (1 PY)
o 16, CPU CFG<11> W0 | crai1 (1PY) rRsvD_TP| L60 TP_MCP_RSVD L60
67 16, CPU CFG<12> T63 | craL2 (1 PY)
o 16 CPU_CFG<13> 162 | cra13 (1PY) RsvDL N0 o
o 16 CPU_CFG<14> T61 | craia (1PY)
e e e e e e e e e el ol ol ol d il il el d e d i d i ol il d e e e d ol Lo @ CPU CFG15> g T60 Icrais (1py) RSVDL 23 o\
IC|:Gv<10>: SAFE MODE BOOT 1 = NORMAL OPERATI ON 0 = POVNER FEATURES NOT ACTI VE CPU CEG<16> A862 | e (1P RSVDﬁxNC
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVI D 0 = VR DOES NOT SUPPORT SVI D e CPU CFG<18> 063 | crats (IPU)
' CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED * oPU CFG=17> 61 ] cras 1 o PROC CPI_COVP| AYLS CPU_CP| _RCOVP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED ) P roe19s P w2 | Pt (I PU)
' CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE i @ P CEG1E> 52 ey ReVD| AV6Z (o *RO690
1 CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATI ON 0 = STALL AFTER PCU PLL LOCK CPU_CFG_RCOVP V63 | crG_RCOWP RSVDDG;BXNC 41102 9
---------------------------------------- - s s s s s st A5 1/ 20w
These can be placed close to J1800 NCx—— RSVD vss| P22 2'5”0:1
and are only for debug access NCx—EE | RsVD vss| 2L
D1
CPU _CFG<10> ; 1 NCx—=oo RSVD iR =
CPU_CFGR9> , 1,0, NCXirg *oVD eV P20 -
NCX¥——— F—XNC
gg gg?z PCH TD | REF B12 | 1p | Rer revDl R0 o \c
CPU _CFG<0> 5667
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG8Q'  |'ROB8S
R0640'| |'R0639 R0638'| |'R0631 ['RO630 1 23% 1% 0w
1K 1K 1K 1K 1K V3 V3
5% 5% 5% 5% % 201, 2201
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2%:1 201, 2201 2%:1
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70 eagy—VEM A_DQ<0> =t AHE3
70 ss@M
70 SSEM_A_M;“LSZ
70 ssmw
70 ss@M
70 6 B MEM A DQ<8> =t AVB3
70 6 B MEM A DQ<9> o ANVB2
70 63 CBY MEM A DQ<10> o> AP63
70 ea@y—VEM A DQ<11> o= AP62
i ss@w
70 63 CBY MEM A DQ<13> o> AVBO
70 oy VEM A_DQ<14> = AP61
i ssM
70 63 B MEM A DQ<16> =t AP58
70 ey VEM A_DQ<17> o AR58
70 63 B MEM A DQ<18> o> AVB7
70 63 B MEM A DQ<19> o— 57
o oy VEM A DO<20> gy ALSY |
70 63 CBY MEM A DQ<21> o=t AK58
70 es@y—VEM A_DQ<22> o7
i SZM
70 ssM
70 63 CBY MEM A DQ<26> o> ANVB4
70 63 B MEM A DQ<27> o2
70 63 B MEM A DQ<29> o> AK55
70 03B MEM A_DQ<30> — T
53 21 (B> MEM A_DQ<32> o> AY58
70 ea@y—VEM A_DQ<33> — A58
70 63 CBY 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 B MEM A DQ<40> o> AY54
70 63 B MEM A DQ<41> o= AVB4
70 63 CEY MEM A DQ<42> = AY52
70 63 CBY MEM A DQ<43> o> AVE2
70 s:@w
70 63 CBY MEM A DQ<46> o> AV52
o oy NEM A DO<d8> g g Ai0 |
70 63 B MEM A DQ<49> =t AK42
70 63 B MEM A DQ<51> o> AVR5
70 03B MEM A DQ<52> o5
70 63 CEY MEM A_DQ<53> -— AK43
70 63 CBY MEM A DQ<54> o> AVRO
70 eac@y—VEM A_DQ<55> — AVA2
70 63 MEM A_DQ<56> -~ A6
70 63 CBY MEM A DQ<57> o> AK46
i ss@M
70 63 B MEM A_DQ<60> — AVA8
70 ss@M“A_m
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OM T_TABLE
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HASVELL- ULT SA-GLKO
Zggrz SA_CLKO
BGA- TSP SA CLK1*
SYM3 OF 19 PPl
< SA_CKEO
d SA_CKEL
E SA_CKE2
g SA_CKE3
E SA_CS0*
SA_Cs1*
g
SA_ODTO
LPDDR3
CAB3 SA RAS*

CAB2 SA WX
CAB1 SA CASs*

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

3AV\34 o —MEM A VE L o &

AR
<
>

AJ62
ANG1

iy

AWB3

SREEREEER KB
>k B>

AREREE

AP49 e CPU DI MM VREFCA rym 1

ARS1 g CPU DI MVA VREFDQ oo

APS1 g CPU DI MVB VREFDQ oo

AU37 NMEM A _CLK N<O> 20 24
AV37 MEM A CLK P<0> 20 24
AVBG MEM A CLK N<1> oo 21 2
AY36 MEM A_CLK_P<1> oo 21 2
AU43 . MEM A CKE<0> oo 20 24
AWMI3 M A E<1> 20 24
AY42 MEM A_CKE<2> 21 24
AY43 > NMEM A CKE<3> oo 21 2
AP33 MVEM A CS_L<0> 20 21
AR32 MEM A CS L<1> @ 20 2
AP32 > NMEM A _ODT<0> o 20 =
aYs4 o =VEMA RAS L o

AU34 =MEM A_CAS_L oo Xad
AU3S5 =MEM A BA<0> o3
AV35 NMVEM A _CAB<6> 21 24
AY4l > =MEM A BA<2> oD &
AU36 =MEM A A<0> o3
AY37 =MEM A A<1> o3
AR38 =MVEM A_A<2> 63
AP36 TP_LPDDR3_RSVD1 63
AU39 . TP_LPDDR3_RSVD2 oo 5
AR36 =MVEM A_A<5> o
AV40 =MEM A A<6> o3
AVBY =MEM A _A<7> o
AY39 =MEM A A<8> 63
AU40 =MEM A A<9> o3
AP35 =MEM A A<10> o3
AWML =MEM A A<1l1> o3
AU4L o VEM A CAA<6> [OOT 20 24 63 70
AR35 =MVEM A_A<13> 63
AV42 =MEM A A<14> o3

AU42 > =MEM A A<15> oD &

AJ61 NEM A N<O0> 63 70
AN62 NEM A N<1> 63 70
AVB8 MEM A N<2> 63 70
AVBS NEM A N<3> 63 70

AVS7 o= VEM A DS N<4> oD 52 70
AV53 DS _N<5> D =
AL43 DS N<6> CED 63 70
AL48 VE| XQS_N<7> e LR

P<0> 63 70
P<1> 63 70

| ANC! s VEM A DQS P<1> e
AL42 DQOS _P<6> B2 3 70
AL49 QS P<7> D ™

8

70 ssm—MﬁLﬂ
70 s:@—Lﬁﬂ
70 ss@_L‘_.ng
70 E:M

70 63. Av31
AU31
AV29
AU29
AY27
AVR7
10> AY25
AR5
12> Av27
13> A7
14> AV25
15> AUZ5
16>
17> AK29
18> AL28
AK28
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21> AN29
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AP28

B
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70 63
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70 63
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70 63

70 63

70 63

70 63

70 63

>
§

- 24>
AR26
- 26> AR5
e DO<27> oo AP35
70 63 AK26
20> AVR6
AK25
AL25
AY23
AWR3
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70 63
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B
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70 63

70 63

70 63

70 63

63 23

70 63

:

35>

70 63

70 63. Av23

70 63 B gz3?> o=t AU23

0 S:E—M‘_‘ﬂ
©omyVEM B_DO<39> o g AWL
70 53 B DQ<40> PEDGLCL

70 s:@_&“ﬂ
0 S:E—M—.ﬂ
70 s:@_L‘_.ﬂ
70 S:E—L‘_‘Lﬁ
70 “@—L‘-.ng
o 65 46> AVLT

0oy VEM B DOSA7> o g AULT |
0 s:@_%ﬁﬂ
0 S:E—%‘_‘Lﬂ
w0 omyVEM B_DO50> gy AL21 |
70 s:@_&“A_m
70 S:E—L“A—mz
70 S:E—L—.Lﬂ
70 s:@_L‘_.A_KM
70 S:E—L“A—m
70 S:E—L‘_.A_NZU
70 SSE—M“LRZU
w0 omyVEM B_DOS58> gy AKIS |
70 63Ty DQ<59> o AL18

0 S:E—M“A—m
w0 omyVEM B DOS61> gy AVPO |
0 s:@_&,—.ﬂ
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SREREREEER
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MEMORY CHANNEL B

70 SZE—M“LB

SB_CKO*

SB_CKO
SB_CK1*

SB_CK1
SB_CKEO
SB_CKE1
SB_CKE2
SB_CKE3

SB_CS0*
SB_CS1*

SB_QDTO

SB_MAO

SB_DQBN7

SB_DQSPO
SB_DQsP1
SB_DQsP2
SB_DQSP3
SB_DQsP4
SB_DQSP5
SB_DQSP6
SB_DQSP7

iy

SEEEEEEE KL
00|00 o o foo [ jo jo- Joo [oo

AREREE

MEM B_CLK N<O> 22 24 70
MEM B_CLK P<0> 22 24 70
b e MEM B CLK N<1> oo 23 22 70
AL38 . MEM B_CLK_P<1> oo 25 24 70
* M B_CKE<0> oo 22 2 70
M B E<1> 22 24 70
MEM B _CKE<2> 23 24 70
e M B_CKE<3> oo 23 22 70

MEM B _CS L<0> 22 23 24 70

MEM B CS L<1> 22 23 24 70

> M B_ODT<0> OO 22 23 24 63 70

o e —VEMB RAS L oo
b o -MEMB VE L o &

AMB3 =MEM B_CAS L oo

=MEM B_BA<0> 63
MEM B_CAB<6> 23 24 63 70

- =MEM B_BA<2> oD

=MEM B_A<0> o
> =MEM B _A<1> o =
=MEM B_A<2> 63
TP_LPDDR3_RSVD3 s

* P_LPDDR3__RSVD4 oD

=MEM B_A<5> 63
=MEM B _A<6> .
=MEM B _A<7> 02
=MEM B _A<8> o
=MEM B_A<9> o
=MEM B_A<10> .
=MEM B_A<11> o
e VEM B CAA<6> oo 22 24 63 70
=MEM B_A<13> 63
=MEM B_A<14> o

- =MEM B A<15> oD

MEM B
MEM B

N<0> 63 70
N<1> 63 70
N<2> 63 70
N<4> o 70

I e MEM B LXH N2> oy
&“—Mmss 70
g MEM B_DOG _Ned> oy

AV18 o= VEM B_DOS N<5> aD o
AN21 DS N<6> CED 2 63 70
o= VE DQS_N<7> > 55 ™

P<0> 63 70
P<1> 63 70

_“—M®ss 70
_“—M®ss 70
A_“—M@ss 70
_“—Mmss 70
|7 g MEM B DOB P<6> oy

P<6> 23 63 70

AML DOS _P<7> gD = ™
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HSW ULT current estimates from Haswel| Modbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm OM T TABLE
NCx522 RSVD HASVELLALLT Voo =2
NCx>58 | RsvD 2CrGI2 veg| 40
2 10 _PPVMEM O _SO_CPU by voc| &4
1.4A Max (DDR3: 1.5-1.35V) | A®6 [\ppg SM12 & 19 v 48
1. 1A Max (LPDDR3: 1.2V) AJ31 | yppo HSW ULT POWER vec] 652
AI33 | \oog vod C56
AI37_| vopo Voo E23
ANB3 | oo vod E25
AP43 | \ppo Voo E27
AR4B | \ppo voa E29
AY35 | \ppo ved E31
oa 625242100 PPVCC SO CPU AY40 | oo vee B33
AY44_| yppo voal_E35
AY50 | vppo ved E37
R0O860* voct E39
a F59 E41
PLACE_NEAR=U0500. C50: 50. 8mm -39, L P Vs
vyl NCx 58 | FovD ik E45
6142 99 27 1730 35,4108 3, PPLVO5_SO 202 NC)=—— FS\P M=
o o o CPU_VCCSENSE_P 553 | voo_sense YT
TP_PPVCCI O SO_CPU N
1 1 . -3 m
RO80Q RO802 Max | oad: 300mA U NEReER W BFES: 2 T _I N2 | rvo ==
1/ 250 1750w s PRV S0 CPLim o= 259 vea o our voc B9
. = - * o E57
201, RO810 5201 Max | oad: 300mA VOLTAGEST. 05V m T\-ICAD23 \ésocv:)m*w x: F24
v u CPU VI DALERT L 1/\;1\:;\/ NOTE: Ali ases not used on CPU supply out puts No2Z2 | Revp vod F28
o to avoid any extraneous connections. XE50 | =7
s SPE59 | rsvp voct £32
=
RO811 ¥ CPU_VI DALERT R L > 62 Vi DALERT* V=
¢ @om_CPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R 03 | viosak vrraa
e CPU VI DSQUT_R =03 | Vi DsOUT o F48
o, RO812 R0802. 2: PLACE_NEAR=UD500. L63: 2. 54mm 716 CPU_VCCST_PWRGD B59 | vocsT_Pwred xm =3
CPU VI DSOUT .0 R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm @ v @m—CPU VR EN o0 | VR EN vod F56
D ’\é\n//\/ RO800. 2: PLACE_NEAR=R0810. 1: 2. 54mm s v —CPU_VR_READY 9 | VR READY =3
1720w 063 veq =5
VSS VCC
0z " CPU_PWR_DEBUG 59 | pwr_pEBUG vod @7
m * 559 Ve Voo @29
TP_CPU _RSVD P60 P60 | rsvD_TP voel 881
TP_CPU RSVD P61 P61 | RsvD TP vee] S83
TP_CPU RSVD_N59 N59 | rsvD TP vec] &85
TP_CPU RSVD N61 N61 | RsvD TP voc] 887
759 G39
NCx—>| RSVD Voo
T NP0 | Rsvp vod &AL
NC"ADsg ROVD vod 43
NGo2259 | Rsvp Voo 45
NC: €60 | rovh Voo A7
Y359 | revd vod 49
NC*——
NP8 | RevD vod &L
X Uso 53
CRI TI CAL %XW e s
WALEN
OM T_TABLE s %0 7 37 19 33 13 5.0 PP1VO5_SO ved &7
o 5 1 _PP1VO5_SOSW PCH HSI O K [veonsio |, JIS00, = vocsuss| A11 PP3V3_SUs 5 1110 15 45 57 59 59 2 04 ???mA Max AC22 | oot voc] Hes
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veol K57
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CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+
- TSP
SYM 14 OF 19
Al | e vss| AJ35
AL | \ss vss| AI39
A8 | yss vss| ATa1
A24 | s vss| AJ43
A28 |yss vss| AJ45
A32 | yss vss| AT47
A36 | \ss vss| AJ50
A20 | \ss vss| AJ52
A4d | s vss| AJ54
A48 | \ss vss| AI56
A52 | vss vss| A58
AS6 | \ss vss| AJ60
AL | yss vss| AI63
ARS8 | \ss vss| AK23
ABLO | \ss vss| AK3
AB20 | yss vss| AK52
AB22 | \sg vss| AL10
AB7 | yss vss| AL13
ACKL | yss vss| ALL?
AD21 | \sg vss| AL20
AD3 | yss vss| AL22
ADB3 | yss vss| AL23
AE10 | s vss| AL26
AE5 | yss vss| AL29
AE58 | \ss vss| AL31
AF1T | s vss| AL33
AF12 | yss vss| AL36
AF14 | \ss vss| AL39
AF15 | yss vss| AL40
AFL7 | vss vss| AL45
AF18 | \ss vss| AL46
AGL |yss vss| AL5L
AGLL | yss vss| AL52
AG1 | s vss| AL54
A3 | yss vss| AL57
AGE0 | yss vss| AL60
AGS1 | s vss| ALBL
A2 | yss vss| AML
AGE3 | yss vss| AML7
AHL7 | yss vss| AVE3
AHLO | yss vss| AVBL
AH20 | \s5 vss| AVB2
A2 | \sg vss| ANL7
A4 | s vss| AR23
A28 | \sg vss| ANBL
AFBO | vss vss| ANB2
AHB2 | s vss| ANB5
AHBZ | \sg vss| ANB6
AFB6 | vss vss| AN39
AMBB | \ss vss| A0
AHAO | s vss| A2
AHAZ | yss vss| AN43
AHAZ | \ss vss| A5
AHA9 | s vss| A6
AFBL | yss vss| AN48
AFB3 | yss vss| A9
AFB5 | yss vss| ARBL
AR57 | yss vss| ANG2
A3 | yss vss| AN6O
AI14 | yss vss| AN63
AJ23 | yss vss| AN?
AI25 | \ss vss| AP10
AI27 | vss vss| APLY
AI29 | s vss| AP20

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 15 OF 19
AP22 |\ss vss| Avs9
AP23 | yss vss|_Av8
AP26 | \ss vss| A6
AP29 | \ss vss| Avea
AP3 | \ss vss| AVB3
AP31 | s vss| AB5
AP38 | \ss vss| A7
AP39 |yss vss| AWM
APA8 | \/s5 vss| Aw0
AP52 | \ss vss| AWz
AP54_| s vss| A4
AP57 | yss vss| A7
ARLL | yss vss| AVB0
AR5 | \ss vss| AB1
ARL7 | yss vss| A9
ARZ3 | yss vss| AV60
ARB1 | s vss| AVIL
AR33 | yss vss| AY16
ARBY | yss vss| AVie
ARA3 | \ss vss| Av22
ARA9 | s vss| Av24
AR5 | vss vss| AY26
AR52 | \ss vss| AY30
AT13 | yss vss| AY33
AT35 | s vss| AV4
AT37 | yss vss| AY51
AT40 | vss vss| AY53
AT42 | s vss| AY57
AT43 | s vss| AY59
AT46 | vss vss| AY6
AT49 | s vss| B20
AT61 | s vss| B24
AT62 | vss vss| B26
AT63 | yss vss| B28
AUL | yss vss| B32
AUL6 | s vss| B36
AUL8 | g5 vss| B4
AU20 | yss vss| B40
AR22 |y\sg vss| B44
AR4 | yss vss| B48
AU26 | vss vss| B52
A28 | \sg vss| B56
AUB0 | s vss| B60
AU33 | yss vss| €11
AUL |yss vss| 14
A3 | yss vss| €18
AUBS | yss vss| 20
AT | yss vss| 25
AUS9 | yss vss| 27
AVIZ | \ss vss| C38
AV16 |5 vss| 39
AV20 | yss vss| 57
AV24 | \ss vss| D12
AV28 | \ss vss| D14
AV33 | yss vss| D18
AV34 | yss vss| P2
AV36 |yss vss| D21
AV39 | s vss| D23
AVAT | \ss vss| D25
AVA3 | yss vss| D26
AVAG | \ss vss| D27
AVA9 | \ss vss| D29
AV |yss vss| D30
AVSS | yss vss| P31

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 16 OF 19
D33 |yss vss| HL7
D34 | yss vss|_F57
D35 | yss vss| 910
D37 |yss vss| 922
D38 | yss vss| 359
039 | yss vss| 363
D41 |yss vss| KL
D42 | yss vss| K2
D43 | g5 vss| L13
D45 |yss vss| L15
D46 | yss vss| L7
D47 |yss vss| L18
D49 | yss vss| L20
D5 | yss vss| L58
D50 | yss vss| 161
D51 |yss vss| L7
D53 |yss vss| M2
D54 |yss vss| IO
D55 |vss vss| N8
D57 |yss vss| P59
D59 | vss ves| P63
D62 |yss vss| R10
D8 |vss vss| Re2
Ell |yss vss|_R8
E17 |yss vss| Tt
F20 | yss vss| 158
F26 |yss vss| Y20
F30 |vss vss| Y22
F34 |vss vss| W1
F38 |vss vss| W
Fa2_|yss vss| Vo
Fa6 | yss vss| V3
F50 |yss vss| V7
F54 | yss vss| V2o
F58 | vss vss| ez
F6l |yss vss| Y10
G18 VSS vss| Y59
@2 | yss vss| Y63
Q3
= Vss vss| V58
& Vss vss| A6
= vss vss| V23
vss Vss_SENSE|_E62 o CPU_VCCSENSE_N s o7
HI3 | yss > oD
vss| AHL6
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CRI TI CAL

—— 10UF
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4 3

2

as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
92302028 1917 18 15 13 8, PP3V3_S5

64 62 80 59

NO_STUFF
C12100 !

1Lé/
By 2
oY
BYPASS=UD500. AHLO: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
64 62 50 58 57 a6 15 14 1 s _PP3V3__SUS

NO STUFF
C1202

s

i 2

BYPASS=U0500. Y8: 6. 35nm

C1204l

X5R- CER%'%
BYPASS=U0500. AC9: 12. 7nm

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)
64 62 50 58 57 a6 18 14 1 s _PP3V3__SUS

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

sa 62 50 50 57 5 15 10 1 s _PP3V3_SUS
C1206 l

%o
BYPASS=U0500. AH11: 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
L1939 % g PP3V3_SO

BRIULNVIEBIENN
C1208
1
B 2
6
BYPASS=U0500. UB: 6. 35mm

an

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
se 17 s PP1V5_SOSW AUDI O HDA

BYPASS=U0500. AH14: 6. 35mm

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
from Srini, dated 9/10/2012 2:11pm

as fromclarification email,

PCH VCC3_3 BYPASS

PCH 3.3V GPI O LPC PWR)
a5 30 27 19 17 14 §5 9% 2 g2 _PP3V3_S0

59 56 45 44 43 42 41 40 39 38

C12 12 i
2 b
X5R- CER%%
BYPASS=U0500. V8: 12. 7m

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
s s BUNE PP3V3_S0

59 56 45 44 43 42 41 40 39

BYPASS=U0500. K14: 6. 35mm

51 42 38 27 17_16_15_11

6462755 58

51 42 38 27 17 16 15 11,
62 59

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

3 5, [PP1VO5_S0
NO_STUFF
C1250 ! ! C1F251

X5R- CER;&!; 2| 2 gt,gé\ﬁ
BYP%%%?&E%SO%? Aﬁ 6r.“§5mn
PCH VCC BYPASS

(PCH 1. 05V CORE PWR)
55, PP1V05_S0

1 C1256 l
o T
BYPASB§(=PL,AOS5SOO.J11 12.7

mm
=U0508.3AdsCug888" Aes: 6. 35mm J_

PCH VCCHSI O BYPASS
(PCH 1.05V PCl e/ SATA/ USB3 PWR)

62 58 11 8 _PP1VO5_SOSW PCH HSI O

Cl12601:| C12611:

=Rl B
i TREEV T,

CRI TI CAL

L1270
2. 2UH 240NMA- 0. 2210HM

51 42 38 27 17_16 15 11 8 6
64 62 59 58 55

5142 38 27 17 16,15 118 ¢
62759 58 55

C1257

!

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS
(PCH 1. 05V ACLK PLL PWR)

o142 3 27 17 16 35 1 5.0 PPLVO5_S0 ng70 PP1VO5 SO _PCH VOCACLKPLL
R RS 5 1 2
22mA Max 1 & PPIVOS SO P : v KPLL_R Al VTR WETHES: &7 31mA Max
it AGEEE SV C1270: Cl271: |1C1272
40 7UF L Ta7uE L - =
20% —1— 20% —1— = \7)
A A
CERM: X5R 2 CERM X5R 2 2 X8§
0805-1 0805-1 4

62 58 11 8 _PP1VO5_SOSW PCH HSI O

BYPASS=U0500. A2Q;

BYPA%EA%'%s%sA%O 58: 6 s m. L

CRI TI CAL

L1275
2. 2UH 240NMA- 0. 2210HM

R1275
1A Qx 2 _PP1VO5 SO PCH VCC | CC R 1 2
5% R : 0603
5F ACEST 05V Cl275 1 Cl276+*
40 47UF L T a7uF -
20% —— 20% —— —
A 2 4V 2
ady CERRbEST
ngSO
BYPASS=U0500. 118: 12. 7, -
LA it LTI PRI
ECF ori T cAL
NO STUFF PCH OPI VCCAPLL FILTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1VO5 SO_PCH VCCAPLL_CPI
1 2 167! 57mA Max
0603 VOLTAGE= I. 05V
NO STUFF | NO STUFF
C128O Cl1281 1C1282
a7yF L L iLgF
20% —— —— JA%
a4V
CERM XBH CERM: X5R 2 2 gg
0805-1 0805-1 402
BYPASS=U0500. w12 -
BB 2 N T s

83mA Max

v1l. 0

cE|1T2| gxal_ PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1.05V SATA3 PLL PWR)
2. 2Ur 240MA- 0. 2210HM PP1V05_SOSW PCH VCCSATA3PLL .,
1LYYY L2 167 42mA Max
0603 =3
C1290 C1291 1 1C1292
e— — i%’f
CERM: X5R 2 CERM XBR 2 2 gg
0805 0805-1 41

B LTI

CEIlTZI 95|_ PCH VCCUSB3PLL FI LTER/ BYPASS
(PCH 1. 05V USB3 PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1VO5_ SOSW PCH VCCUSB3PLL .,
1YYY L2 67 41mA Max
0603 ==
C1295 C1296 1 C1297
AT — i%’f
AV 4V
CERM: X5R 2 CERM: X5R 2 2 gg
0805-1 0805-1 4

R B B, 5818: £ |

-l

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

107 ?2?7MmA Max

VCLTAGE—I. o5v

1C1277
=

o

PCH VCCI O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V05_S0

C1264i
11Lé|; .
\/)2

0
BYPASS=U0500. AGL6: 6. 35mm

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

PP1V0O5_S0
Cl266 1| Cl2671
1F 10F
BYPASS=UDS00,94458:, uggb?) Re1: 6. 35mm | [
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8 14 6 5 4 3 2 1

o 62 1713 s _PPVRTC G3H

CRI TI CAL
OM T_TABLE
R132%0Kl 12R01|<303 R1333%2K1 1IJ.?I\J/T 301 PCH_CLK32K_RTCX1 AVE 005
17 RTCX1
1 230 @?"W 1 23 @?"W @ NG RTC CLK32K RTCX2 o AY5 | rroke HASZV‘g'iLL' T
25"1:2 2201 25"1:2 2201 SYII\BII 5-5?’19 PCle Port assignnents: SATA Port assignnents:
PCH | NTRUDER L 25 | NTRUDER SATA_RNO/ PERNG_L3| 95 o, PCIE SSD D2R N<3> Y 20 4 &7
H5
PCH | NTVRVEN AV || NTvRVEN SATA_RPO/ PERP6_L3 PCl E D D2R _P<3> 30 64 67 )
- o B15 SSD Lane 3 Primary HDD/ SSD
PCH SRTCRST L AVG . £ SATA_TNO/ PETN6_L3 PCl E D D N<3> 30 67
- SRTCRST SATA TP/ PETP6_L3| A15 g PCIE SSD R2D C P<3> mrmyooer
RTC RESET L - " RTCRST
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 64 67
e
C1300 o C1303 . MDA BIT GLK R1310 33 1 5 w HDA BI T CLK R AV | o BOLK 1 250 SGLK SATA_RP1/PERPS_L2[ 1B o, PCIE SSD D2R P<2> /oo oo
e 1 an NAA T w1 ol e o - SSD Lane 2 Reserved: CDD
;0/ ; ; LACE_NEAR=U0500" AVS: 1. 27nm SATA TN/ PETN6_L2| A7y PCIE SSD R2D C N<2> oz or :
% gz 2 X g o5 55 o1 omHDA_SYNC R1311 33 1 2  HDA SYNC R AVll HDA_SYNGLL250- SERN saTA TP/ PETP6_L2| B17 g PCIE SSD R2D C P<2> im0«
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm -
o0 o5 o1 orpHDA RST L R1312 33 1 2« HDA RST R L AB | oA RST*/12S_MOLK SATA RN/ PERNG_L1[ 96 o, PCIE SSD D2R N<1> QMo s o1
= ﬁL‘A&Ej%_%sooz. We: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R P<1> 30 64 67
AY10
59 65 51 [T @AHE? g% i - HDA_SDI 0/ 1 2S0_RXD 5|  satA Thes pETNe 1] BLA PCl E D R2D C N<1> oo SSD Lane 1 Unused
o > HDA_SDI UIZS?TF;;I)) 2|  saTA TP2/PETP6_L1| CI5 PCIE SSD R2D C P<1> omaoe
<
AUL11
o o5 o1 om—HDA_SDOUT RI313 33 . 2 PE;\ZEmDA ingrAjl_ - HOA- SR ARty % saTA RN/ PERNG_Lo| FS PCl E_SSD _D2R_N<0> 50 64 67
! NEAR= ; i1 ES
TP_PCH | 251_TXD 20 | 1pa pock e/ 1 251_TXD SATA_RPS) PERPE_LO| = qu—PALE_SSD DZR_P<0> < e DL dary HDD/ SSD
TP _PCH 12S1 SFRM o, AVIO0 |ypa DOCK_RST*/12S1_SFRM |  SATA_TN3/ PETN6_Lo| 27 PCl E_ SSD R2D C N<O> w0 o SSD Lane 0 Secondary SS
SATA TP/ PETP6 L0 DL/ PCIE SSD_R2D C P<0> o 20
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI o4 | V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35 YL XDP. D PCl E2_SEL_L N
6761106 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT eATASGH! Gl el O XDP SSD PGl EL_SEL L .
o0 o 10 rmy—XDP_PCH_TCK 2552 | poH Tk (1PD) (FaTp3cPI P 87| ACL g XDP SSD PCIEO SEL L amue
AD61
o0 o4 20 ry—XDP_PCH_TDI - PCHTDI (1PY SATA | REF| AL2 ,_PP1V05_SOSW PCH VOCSATASPLL , .,
69 54 15 (T} XDP_PCH TDO AES1 | by Tpo .
1
o0 01 10 rEy—XDP_PCH TMS 252 | PcH TS (1 PY) hs rRevDL M1 o \c 3Rlo3:‘l?<0
[ )
N | RsvD rsvDL K10 o\ %/"zow
A4 249 .
NCX A2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
ci2 P ATA_RCOVP
“ PCH_JTA AEB3 | 3Tack SATA_RCOMP CHS
NCx V2 | RsvD SATALED* |y B P ATALED_L 12
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 3 | cLKOUT_PCI E_NO %] XTAL24_| N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP - A2 | cLkouT_PCI E_PO % XTAL24_out]_B25 > PCH CLK24M XTALOUT oD v
1» _ENETSD CLKREQ L &2 | PO ECLKRQ*/ GPI 018 5
6 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é RevD 2L, \c
o 5 @m—PA E_CLKI00M CAVERA P 1 |akaur_PaE_PL d revD ML L e )
. H%ow
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| 26 PCH DI FFCLK Bl ASREF
ooz @m PO E CLKIOOMAP P o B4 lakour_PaE P2
- 1= oy AP_CLKREQ L »—"CL | POl ECLKRGR* / GPI RO TESTLON. G35 PCH TESTLOW C35 R139Q 10K 1\ ap2 o o oo
« NC PCI E_CLK100M FWN B38 | oLkout_Pci E_N3 TESTLOW 24 PCH LESILOW (34 392 10K 1AM 221 ow——or
NG PCl E_CLK100M FWP =7 - — TESTL AK8 PCH TESTLOW AK8 [ 392 10K 1 2 |
e A e — QKT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \An2 o
.» _FW CLKREQ L - PO ECLKRQE*/ GPI Q21 5% 1720w M 20T
o m PO E CLKIOOMTBT N o A% Igkaur PoE M ckout_LPc o ANS oy 0 LPC CLK2ZAMSMC R~~~ mrmyire
B39
o0 PO E QKIDOM TBT P CLKQUT_PG E_P4 I:gprﬁo% pp 1] AP15 LPC CLK24M LPCPLUS Ry 1/ o
27 12 TBT KREQ L Y | pal ECLKRA* / GPl (22 (
67 64 30 PCl E_ CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
57 64 30 (0T} PCl E CLK100M SSD P * A37 | cLKOUT_PCI E_P5 CLKOUT_| TPxDP_p| A35 > TP_| TPXDP_CLK100MP
w0 12 ry—SSD_CLKREQ L 2| PCI ECLKRQE*/ GPI C23

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

T L

PR3V SO e PCH Audi o/ JTAG SATA/ CLK

407417427 43744 45" 56 59 61 62

<SCH NUM>| D
100K w =

R1375 Aot 7oy PCHL SATALED L d} Appl e Inc. m
R1340 100K 1,502 ENETSD _CLKREQ L 12 L) <E4LABEL>
RI341 100K 1 \J\A72 2% 720W W 20T CAVERA™ CLKREQ L 2 NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1 /\/\/\/2 ° AP_CLKREQ L 12 20 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
- ' 3 100K 1 2 5% 17 20W NF 20T FW O—KREO I_ PROPRI ETARY P ERTY _OF APPLE | NC.

1344 100K 1 /\/\/\/2 5% T720W M 201 TRT CLKREO L 2 T T VAT NTAI N TH & DOGUVENT 1N GOnel DENGE 13 OF 121
:k“‘: 5 100K 1 /\/\/\/2 5% 1I720W W 20T SSD CLKREO L e Il NOT TO REPRODUCE OR COPY | T

= /\/\/\/ 5% 17 20W NF 20T 2 %0 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI TI CAL
M T TABLE 61217 62 64
HASWET LobLT
B GLe
R1400 kept for debug purposes. SYSTEMS:,%,?EF?,\E%GENEM
- mD PCH SUSACK_ L o 22 susacks (1PY) DSWRVENL AW o,  PCH DSVWRVEN
64 37 17 EM‘_A&C SYS_RESET* DPWRCK| AVS o= PM_DSW _PWRGD
| ) NO STUFF o 17 16 ry—PM PCH _SYS PWROK 2 | sys_PRK (1PD-Deepsx) WkErNS o, POIE WAKE L ~~~~ mjszoa s 1R1451
SLP_SO# | sol ation R140(31 v s > PM_PCH_PVRCK Y7 | PO PuRK QKRN GPI 82| V5 g PM CLKRUN L Qo 13 57 45 00 100K
sepupEiEHL RSV SO v v mm PMPCH PWROK g A85 | hpyrek SUS STAT /GPI 61| A% g LPC PUWRDWN L pomsrsse i
p 2
0201, 15 10 15 @ PLT_RESET L o— " PLTRST SUSCLK/ GPI mZW_‘M@ a8 69
1 C14U%0 o o PM RSMRST L AV _| RovRST* SLP_s5+/ GPl 053 APS . PM SLP_S5_L oD 12 37 5 =
o = - 9
2 é?(g%{ CERM w0 (O0T} PCH SUSWARN L V% | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_s4* (N6 g PM SLP S4 L O 29 16 29 36 97 59
1
CRI TI CAL o7 10 13 rEy—PM _PWRBTN L - AT PvRBTN (1PY) SLP.S3 A4 g PMSLP S3 L~ omunwss
= A8 | ALS
7aLyC1oD8 ¢ ; oo C>—SMC ADAPTER EN A8 | ACPRESENT/ GPI Q81 SLP_A - 1P PMSLP A L
L PM BATL. L ANA AP4 PM SLP. L 13 a2 59
o PM SLP SO L 4@420—1 7 5 D oW, - BATLOW / GPI O72 SLP_SUS* [y _..—S__ﬂﬁ_—@ 3 42 5
NG PCH_PM SLP_S0_L - F3dsp_sor StpLAvPAT g TP PCH SLP_LAN L
3] s TP_P! LP AN_L AMB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM9 OF 19
s @om—EDP_BKLT PV &8 | EDP_BKLCTL 2} DDPB_CTRLCLK| 22 DP_TBTSNKO_DDC CLK 15 28
< P—— § Q M CED 1 2
s 1 qonEDP_BKLT EN 2 | EDP_BKLEN % (P%PDBPﬂﬁLS%;A LF_TBTSNK DATA o
D9 DP_TBTSNK1 DDC CLK
s EDP_PANEL_PVR G5 | Epp_vDDEN ® DOPC_CTRLALK *
s = o 2 D11
(Pgﬁ:ﬁﬂﬁls%;A o= DP_TBTSNK1 DDC DATA D e
. TBT_EN CIO PWR L U | p RQA*/ GPI O77 z
P4 " 4
a7 13 SMC _RUNTI ME SCI _L - PI RQB*/ GPI O78 % DOPB_AUXN|_C5 DP TBTSNKO AUXCH C N 2 o7
64 13 AUD | P_PERI PHERAL DET Pl RQC*/ GPI O79 B6
oD LF-PERLEL ] e e fa DOPC_AUXN] e DP TBTSNKL AUXCH C N s o zs o0
o My e L N L e
ooPe_AUXP| B5 DP_TBTSNKO_AUXCH C P 25 0
" PCl PME L A4 | e (1 PU) o DOPC_AUXP| A6 g DP TBTSNKL AUXCH C P s
o 1 DD PR EN L Y7 | aPi o85
s PR EVWRENL_ .
2 13 DP_AUXCH | SOL_L L1 | pi cs2 oore HPDL B o, DP TBTSNKO HPD ~~~~~ ~+mas
A= OV PR -
o 13 GO} §S—¢_grpmnm = g: gi DOPC_HPD| A8 DP_TBTSNK1_HPD 102
o5 6159 13 - - ——————————W]
o 13 @@ AUD | PHS SW TCH EN - oo EDP_HPDL 6 @ DP I NT HPD am
PP3V3_S5 8 1115 16 17 18 28 29 34 42 57
PPSV3_SO
R1405 1K 1 2 PM PVWRBTN L 13 16 a7
/\/\/\/ 5% 1/20W M~ 201
R1410 10K 2 PM BATLOW L 13 a7
/\/\/\/ 5% 1/20W M- 201
R1452 10K 1,\/\/\/2 PCl E WAKE L 13 29 31 64
5% 1/20W M~ 201
R1455 10K 2 PM CLKRUN L 13 37 46 oa
_ ~ /\/\/\/ 5% 1/20W M- 201
R1460 100K LAANZ PM SLP_S5_L 13 37 59
R1I461 100K . p 0% T20W M 201 pv P oS4 L 13 18 20 36 37 59
R 2 100K LAANA 5% 1720w W 201 p\v gl p_S3_ L 1317 18 37 59
R1463 100K . p S% 1720W W 201 ppMgIlp SO_L 1318 a7
R1464 100K 1 2 O% 20W M 201 Py gl p SUS L 1542 5
R1430 100K 5% 1/20W M~ 01 : °
EDP_BKLT_EN 5
! RI437 100K imvwz 5% 1720w W 201 Fpp PANEL_PWR o
. 5% 1/20W M- 201 -
«__Zzg 100K 1 CE— TBT_EN Cl O PWR L 1 25 27 SYNCTI IIVLAESTER&J41 M_B SYNC DATE=02/ 06/ 2013
R1 10K 1 2 % SMC RUNTI ME_SCI L 13 a7 C:I I G
R1 % 100K 15 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PAl/ X
1 100K i 13 64
j 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 -
RIZ46 100K 1\ \a2 o0 1720w W 20T Dp AUXCH I SO L 15 28 = ~EALABEL>
RIAZ7 100K 1 \\/2 5% TT20W W 20T eRer | o puR NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 S% T720W M 201 AyD PWR EN O
il N2 S TTZ0W 20 Lo R SRR I s e
R1 O 100K 1 ’\/\/\/2 AUD | PHS SW TCH EN 13 64 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 121
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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 [pepns_LO U500 [ uss2no| ANB USB_EXTA N s o
o> EDE TET 2R N<O> = -~ 8 1 e USB EXTAN ~~ yoe
oo POETBI D2RP<0> o E0lperesto MEGEMT | usoomo[ OB g USB EXTAP gy Ext A (LS/FS/HS)
Thunderbol t | ane 0 o PClE TBT R2D C N<O> 23 |pErns Lo symal O 10 . B EXTB N
w2 q@m POE TBT R2D C P<0> o @2 lpetes Lo o TATT (5B EXTE P e Ext B (LS/FS/ HS)
AT qpuup—USB_EXTB P o> o 5 on
F8
69 25 PCl E TBT _D2R N<1> PERNS_L1 Ussane| ARB B BT N o oo
6 25 PCl E TBT_D2R P<1> E8 | pERPS L1
= ——— - usB2P2| A8 o g USB BT P~~~ e BT
Thunderbolt |ane 1 . PCIE TBT R2D C N<l> B23 | perns L1
o qnPCOLE TBT ROD C P<1> o A3 |perps L1 UsB2NG| ARIO oy NC USB IRN =y
use2p3| AT10 o g NC USB | RP o o IR
6 25 PCl E TBT_D2R N<2> H10 | perns L2
os PO E TBT D2R P<2> 5 G0 Iperes_ L2 UsBoN[ AMLS o g USB TPAD N~ peysecies Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> B21 | perns L2 use2Pa| AL1S o g USB TPAD P mrysoenco
o 25 @@ PCIE TBT R2D C P<2> "I 1| perps L2 N P TP USB 5N
Unused
o 25 PCI E_TBT D2R N<3> E6 | perns_ L3 usB2ps| ANIS o g TP USB 5P
F6
Thunderbol t 1 ane 3 oo PAE TBI DZR P<3> o D | Peres 13 Use2ne| APLL o g NC USB CAVERAN o & o
underbo ane o 25 PCl E_TBT R2D C N<3> B22 | perne_L3 usszpe| ANLL o NC USB CAMERAP ., served: mera
oo @m-PCLE TBT R2D C P<3> o, A2 |peTps L3
Use2N7 | ARL3 NC USB_SDN o .
o o » mm>_ PO E_AP_D2R N PGS EY) =N USRI g NC USB SDP .. Reserved: SD (HS)
o o o »_PCOLE_AP_D2R P - Peres wl, L(
Ai r Por t - PCIE AP R2D C N 29 | pern o 9 USB3 Port Assignnents:
woqm-PCEAPRRDCP o B30 ]|peres usssrno| 20 o,  USB3 EXTA D2R N yss o
use3Rreo| H20 B3_EXTA_D2R P 35 65
61 PCl E_FW D2RN F13
% Pgl E_FW D2RP g usB3TNO| 33 B3_EXTA_R2D C N . Ext A (SS)
o ) 6 - PERP4 use3TPo| B34 . USB3_EXTA R2D C P mpmy a5 o
Reserved: FireWre .. NC PClE_FW R2D CN B29 | perha
« NC PCIE FWR2D CP - A29 | pETP4 use3rnz | E18 ° USB3_EXTB_D2R N e B
usssre1| F18 o, USB3 EXTB D2R P myer os oo
a7
68 65 3 @Eg gg gg :;l - PERN1/ USB3RN2 UssaTNL| B33 USB3 EXTB R2D C N o u Ext B (SS)
SD Card Reader o 00 2 [D——=ms S e PERPL/USE3RR2 useaTPL[ A2 USB3 EXTB R2D C Py o es oo
(& Ethernet if conbo) 68 65 31 USB3_SD _R2D C N C30 | pETNL/ USB3TN2
wesuomUSB3_ SDRRD CP o G |perPi/use3Tre
AJ10 s PCH USB RBI AS
00 52 PCl E_CAMERA D2R N F15 | pERND/ USB3RNG USBRBI A" [ s
- PO E CAVERA 2R P TI5 | perear Uananos useRrel As| AL | 1%3(:;7;3%L0500.AJ10: 2. 54nm
Carrera o« qomPCLE_CAVERA_R2D C N 831 | perng) UsaTNG RevDl ANLO, - 22.%
00 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS RevD[ AMLO (< %‘éow
2201
NCxELS | RsvD 000+ / aPl 040 AL3 XDP_USB_EXTA CC L 14 16 35
NC:E E13 | rsvD oct*/ cpl oa1| ATL XDP_USB_EXTB_OC L 14 16 61 65
s _PP1VO5_SOSW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pcl E_RCOMP oc2*/ GPl 12| A2 - XDP_USB_EXTC OC L QT 24 16 =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 011§
1/2%
. 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
BEL LR
—~ SYM 7 OF 19
00 61 40 97y LPC_AD<0> = gzg gg n : LPC_AD_R<0> AuL4 | (AES) SVBALERT*/ GPI O11| AN2 P ALERT_L »
00 64 46 57 LPC_AD<1> RT 1 2 5% LPC_AD R<1> ANZ | | apy 2
v o0 a6 37@ LPC AD<2> R1542 33 1m2 5% 17 20W Nk 201 LPC_AD_R<2> “Ale LAD2 E SWQKW‘%@ 16 19 25 40 56 69
o0 o1 45 a7 EE LPC_AD<3> R1543 33 1,2 5% 1720W LPC AD R<3> o—s VL1 | LADS 5 SVBDATAL —— _ qpugp—2VEL2 L LRI (B 20 19 25 40 56 09
woso v omLPC FRAVE L RISA4 33 AInAA2 o o LPCFRAVE R L o MIZJirrae |y SMOALERT*/GPIOG0| A2 g WOL EN i
—2 smoak ALy  SM. PCH O CGLK  mrmyioe
69 46 @M SPI % @ SNLUDATAAMSM—_“M@ 40 69
SsPl CsO R L [ P SMLLALERT# pul | -up not provided on this
o0 @SR gm——Q S (SR, SMLIALERT*/ PCHHOT*/ GPI O73{ A4 g PCH SMLIALERT L gy page, may be wire-ORed into other signals.
Y4 * H - i
TP_SPI _CS1 L - q SPIi(?%U) SML1GLK_GP1 o7s| AR SMBUS SMC 1 SO S 2 50 a5 s 06 o5 e Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L -2 sP %= SML1DATA GPI 074 AB og, SVBUS SMC 1 SO_SDArpm, 52 a7 40 43 44 04 60 72
o> SPL_NOSI R gy M2lsor yog
wa@SPL_MSO g ™M Isp B (1PUIPD) CLOK A g NCCLINKCK o
ugy—SPlL_1 0<2> - SPl 165 é (1PU1PD) CL_DATALARZ o g NC CLINK DATA o
e:m SPI _| O<3> — AF1 splﬁlﬂ o CL_RST* OAF4 - NC CLINK RESET L

PP3V3_SUS 811 14 18 46 57 58 59 62 64
PP3V3_SUS 811 14 18 46 57 58 59 62 64
R1580 100K SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
R153 1 2 XDP_USB EXTA OC L 14 16 35 N T
RIS8T 100K 1 a2 o7 TT20W W 200 xpp Usp EXTB OC L oo PCH PCl e/ USB/ LPC/ SPI / SMBus
RIS82 100K 1 a2 ¢ TFZ0W W 20T Xpb USB EXTC OC L 116
R1I583 100K 1 a7z 2% T20W ™M 20T ypp ysg EXTD OC L d} Appl e I nc <SCH_NUM>I D
1K 2 14 -
1 R124 1K 1 5 5% I720W WF 20T gg: :ggz S <E4LABEL>
NN 5551 ZoWw—WF 20T ‘“ NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
R1591 100K 1 2 O% TT20W WP 20T \\y "EN PROPRI ETARY PRCPERTY OF APPLE | NC,
/\/v\/ - 14 64 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 20T | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 15 OF 121
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BOM GROUP B TI ONS
oM P o 51 42 30 27 1740 319 3, PP1VO5_SO
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
R1650*
PP3V3_S0 LTI e s e s 1K
S0 1215 L 5 L0 CRITI CAL s
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OVl T_TABLE
R1631'| |'R1636 R1635* U05
100K 190K 0QK HASVELL- ULT e Pul | -up/ down on chi pset support page (depends on TBT controller)
1 2@}@/ 20w 1 2@}@/ 2SEGLg g RANe 82| V2 ge TBT GO PLUG EVENT i s Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 2201 201, SYM 10 OF 19 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L, requires pull-u S0) .
16 15ary—XDP_PCH_GPI 076 PL | gysusys apl o76 § SERI YT quup LPC SERI RQ o 15 57 45 00 g _ao_ 5 " q p p (S0)
15 16 18 i
15 16 18 winy XOP MB RAMCFQD AR g § PoH.oPI_cawe| AWS PCH OPI _COWP
AF20 PLACE_NEAR=U0500. AWL5: 2. 54nm
o = 1eqay_TBT_GO2SX_BI DI R | Lan_Prv_Pwr_cTRU GP1 012 o T T 'R1655
R .o g TP_VEM VDD SEL_1V5_L "% | o5 (1 PD ReVRSTH) *Ne ‘@‘g%‘o?v
—_— Y1 - R6
= TBT_GC2SX_BI DI R, requires 100k pull-up to SUS ey XDP_LPCPLUS GPIO g Y!icriais GsPlo_csr/GPlos3l R o, PCHGSPIO CSL 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 ry—XDP_PCH _GPI O17 - lcerar GsPlO_CLKiGPloBal L6 o PCH GSPIO LK
o 3415 (M} SD RESET L - ADS | op) p4 23|SB|3§’7M sa apl css| N6 - PCH GSPI 0_M SO 15 =
oo e s mm-SMCWAKE SO L g A o7 (IPD Deepsx) PBLO MRS 86| L8 e PCH GSPIO MOSI
s o TPAl - A7
o TPAE SP:B : i DA ol ces GsPl1_cst/GPIcB7| R o, TPAD SPI_CS L oo 5 5
s 15 (OO} Us| F_EN - GPl (26 GSPI 1_CLK GPl cgs| LS ¢ TPAD _SPI _CLK oo 15 3 68
6a 0 15 D P - D
59 58 20 15 (OOT} i(S:H T\;\f E(’\:l' p— -— GPI 066 GRLjM SO/ eI 089 N7 . TPAD _SPI_M SO ) 25 36 o0
S - GPI 067 asPl_mosi /Pl coo| K2 o TPAD SPI_MOSI oo 55 3 6 —PLT RESET L misisicw
o 15 qm—HDD_PVR_EN - P4 | cPioss
o e XDP N_STATE L ATS | i cs9 UARTO_FOOY GPI 001 0 g—AP_SOLX VAKE L= » Rt
K3
w12 comy_SD_PVR_EN DGYE P UARTO_TXD/ GPI 092 3 o, HDM TBTMUX FLAG L~ mis e % 0w
e 15 TBT PWR EN e AB6 @l o7 UARTO_RTS*/ GPI @3%15 18 25 2340:1
< g * GL
2 10 10 15 @ XDP_JTAG | SP_TCK - %P0 UARTO_CTS*/ GPI 04 o AP RESET L Y
25 10 10 15 o XDP_JTAG | SP_TDI - 2 lcePoae OO uarmi_RxDiGPico| K4 o, PCH UARTLI RXD
o
2 1015 @I TAG TBT TVS - 2 lepicso b|3 UWRTL_TXDGPIOL[ @ o, PCH UART1 TXD
s 15 qom—PCH _HSI O PWR EN &— 2| Hsiopa GPl T UARTI_RST*/GPI e[ I3 o, PCH UARTI RIS L i
% 15 qom—TPAD_SPI | F_EN - 213 lepras UART1_CTS*/GPIcsl 34 oo PCH UARTI CTS L i
AH4
10 10 15CB) XDP_M.B_RAMCEG3 - GPl 014 | 200_spar GPl on| F2 P 12 DA s
Avd
64 46 1A SPI ROM USE_M.B - GPl (25 1 200_scL/ GPl os|_F3 PCH | 200 SCL 15
wi@m CAVERA PYR ENPOH o 4SS |aoioss -
o 15 qom—FW PWR EN - S |riom 12c1_sov Pl o5l & g PCH 1 2C1 SDA s
wisemry XOP MB RAVCEGL o AW g 12c1_scl/cPior| Pt o, PCH 12C1 SCL s
R1639* wwscEy XOP MB RAMGFR2 4 A® Igroi0 sDoakericeal B3 o TBT POCRESET L gpnye Pul | -up on TBT page
ook e 2015 oy SSD_DEVSLP > P2 | DEvsLro/ Pl a3 oo aPIoss| g BT PWRRST L e
205, 0 o AP _SOILX WAKE SEL g |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@w Requi res connection to SMC via 1K series R
W oo SSD RESET_L -2 | DEvsLP1*/ GPI CB8 soiopi/crioe7| B4 o, ENET MEDIA SENSE s
N5 * o]
sunpniipiLEPSVS SO | 641 ik "2 STHF o 15— EW PMVE L - DEVSLP2*/ GPI 089 SDI 0_D2/ GPI 068 e LCDIROL am e o
1 2 P V2 E2
bpava S5 AV/V,V; S— CH TCO T MER Di SABLE SPHR P08 SDI 0 D8/ GPI 069 e LCD PSR EN ——
611 13 16 17 18 20 29 2 42 57
PP3V3_S3 12 10 19 25 26 40 41 58 62 04
PP3V3_SO0SW SD 20 27 39 6
PP3V3_S3 15 16 19 33 36 40 41 58 62 04
PP3V3_S3RSO_CAMERA o a -
PP3V3_S0 LT, swuuzpyBEEEL-PP3V3 SO
Stoth 1,5 0 e 0%
PP3V3_TBTLC 132028 20 o5 04 PCH GSPIO CS L R1660 100K 1 R
15 L
TBTLC for CR SO for RR » “PCH GSPIO_CLK RI661 100K 1, V.V, 5% 720w W 20T
R1610 100K LAANA2 S—— XDP_PCH _GPI O76 15 16 1 PCH GSPLO_M SO R1662 100K LAANZ g,un T/ 20W WF 20T
R1614 100K 1 pp2 o XDP LPCPLUS GPIO 5 10 00 0 1w PCH GSPI 0 MCSI R1663 100K 1 2 T
RI6ID 100K 1Nz o T20W W 20T Xpp pCH GPLOL7 1o 10 %1 TPAD SPI_CS_L 1.55% 47K AN st sow——zoT
TPAD _SPI_CLK RI665 47K 1 2 °%
SD_ON_M.B ) o0 30 15
R1616 100K 1~ 2 SD RESET L L R1616 should al so be stuffed if w1 TPAD SPI_M SO RI666 47K 1 2 2%
RIG17 100K 1.\, 5% T 20W W 20T ove VaKE SO L o pl atform does not use SD card o 56 15 _TPAD_SPI _NOSI R 7 47K 1m2 T o
R 100K 1 \Anr2 o 20w W 20T 7pAD SPI_INT_L 152 2015 _AP_S0I X E L R1 100K 1 2
RI619 100K 1, /\\72 o% 1720W M- 201 Tpap USB | F_EN 1536 os 15 _HDM TBTMUX FLAG L 100K 1 5 5% I720W WF 20T
R16 100K 1 5 5% 1720W WMF 20T SSD PWR EN ) 5 o — NN 5% 170w W ——20T
- NN 59T Zow 20T S0 se s ;s _PCH UART1_ RXD R1672 100K LAAAZ
R1622 100K 1,,p2 - HDD_PWR_EN 15 e . "PCH_UART1_TXD R1673 100K 1 > 5% I720W WF 20T
«_.3%2 iggﬁ 1LAAN 2 2% 20w 201 XDP SDCONN_STATE CHANGE L s 1655 s _PCH UART1 RTS L «__3;4 100K 1 \AA2 5% I720W M- 20T
10O 1 2 °7 SD_PWR_EN 15 34 s PCH UART1 _CTS L R1 100K 5> 5% 1720W MF 20T
R1I625 100K 1’\/\/\/2 5% T720W W 20T TRT PWR EN 1: ; ° S 675 AN 2550w 20T
RL626 100K 1 /5 5% T20W W 20T %6 JTAG | SP_TCK e s sz%gﬁ&fw\% U -
RIG27 100K 1 AA5 5% TT20W W20 « PCH | 200_SCL 100K 1 > 5% I Z0W 70T
16 LAANZ ooy oo XDP_JTAG | SP_TDI 15 16 18 25 NN\ 59T 20w 20T
R1628 100K LAAN 2o 0 9T JTAG TBT_TMS s PCH 12C1_SDA R1678 100K 1 2
R1629 100K LAANZ o% 1720W M- 201 poH HSI O PWR_EN 158 « PCH I 2C1_SCL 100K 1 5 5% I720W WF 20T
R1630 100K 1 2 T TZOWW 20T TPAD SPL_IF_EN - MWz R0
632 1o RATT T e e
R103 1 2 % 15 1
R1634 100K 1mz 5% _ITZOW W 20T gy pyR_EN .
R1637 100K 1 2 SSD_DEVSLP
J . 15 20 00 SYNC VAGTER-JAL M. B SYNC_DATE=047 027 2013
RL638 100K 1 sz T T 20W W 20T Ap 50| X VWAKE SEL 15 20 T
RI640 2006 s ™ T T L o PCH GPI O M SC/ LPI O
R1652 10K LAAN 25— mo—r—zor—-PC-SERLRQ 15 37 46 68 Appl e Inc <SCH NUM>I D
R1670 100K 1,pp 2 JTAG | SP_TDO 15 160 25 S i -
5% 1/ 20W M- 201 <E4LABEL>
R1691 100K LAAN 25— sou—r—ro—BI—EVRRST_L 15 0 NOTI CE OF PROPRI ETARY PROPERTY:
;;__ s g 3 100K 1 2 ENEr 'VED' A SE'\ISE 15 6a THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
._‘__354 100K 1m2 5% 1720W W 20T LCD |R0 L 1: . ?ﬁgslcgéég&pgggngTprplﬁatgcﬂm
O 5% 17 20W NF 20T | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
RI695 100K IAAAZ 5% T 20W—MF—20T LCD PSR EN 15 64 Il NOT TO REPRODUCE OR COPY | T 16 OF 121
€ 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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Extra BPM Test poi nts o iz 30 27 17 35,35 yg 5, PPLVO5_SO Merged (CPU PCH) M cro2- XDP s 42 30 20 1 g0 35 p1g o PP1VO5_SO
CRI Tl 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 1, ppn2 o |
TP-P6 support chi pset debug. AR | Fosscomm °
o« mp—XDP_BPM L<3> 1’ D1 803 J1800 pp p ug XDP
e 1 DFAORG QORE-0- 4V o7 00 16 s XDP_CPU_TCK R1813 51 2 1
o7 e XDP_BPM L<4> TP1804 R1830 PLACE_NEAREUO500. E60: 28mm V. V V™ 506 I720W M- 201
XDP_BPM L<5> 108 150 62 /N 61 : _ J_
o7 S@—#(Q_EF,)STF’lSOS ;?E‘év TDI and TMS are terminated in CPU. =
67 6 XDP_BPM L<6> > .
> TP1806 2 25 olt
o o —XDP_BPM L<7> 115, Tp1 807 o7 00 oy XDP_CPU PREQ L OBSEN_AQ —— 1002 o= OBSEN Q0 CPU CFG<17> o
TP- P6 o7 a0 o rmy—XDP_CPU PRDY_L OBSEN A1 —— 900l ot OBSEN C1 CPU_CFG<16> ame
8| 7
o+ > CPU_CEG<0> caspata a0 | Ve 00 0Te o0t | cmspata o CPy_CFG<8> pu——
o o mmy_CPU_CFG<1> OBSDATA_A1 —— 200l e OBSDATA_C1 CPU_CFG<9> ams o
14 13
o7 o o CPU_CFG<2> COBSDATA_A2 ot 1° gg 15 oe OBSDATA_C2 CPU_CFG<10> ams e
o7 a0 o rmy—CPU_CFG<3> OBSDATA_A3 —— 80 0 i OBSDATA_C3 CPU_CFG<11> ame =
20| 19
or o my—XDP_BPM L<0> OBSEN B0 -— 22 gg 2l OBSEN DO CPU_CFG<19> am-
o7 ¢ (—XDP_BPM L<1> OBSEN B1 —— 20 012 ot OBSEN D1 CPU_CFG<18> oo
26| 25
o o [y CPU_CFGe4> OBSDATA_BO - 28 gg 27 o OBSDATA_DO CPU_CFG<12> ame -
o o [y CPU_CFG<5> OBSDATA_B1 =00 0120 _omp OBSDATA_DI1 CPU_CFG<13> ame e
32| 31
YOP o o > CPU_CFG<6> COBSDATA_B2 -— gg EERIPN OBSDATA_[? CPU_CFG<14> ame
oo mm-CPU VOCST PWRGD  R1800 1K inan2 o o v o p—CPU CRG<7> CBSDATA_B3 =00 01 —e=e CBSDATA_[33 CRY LhGelb > am:
= | = . T2, mm Yo
XDP e XDP_CPU_VCOCST_PWRGD PWRGD HOOKQ - gg ECH | TPCL K/ HOOKA NC
71 PM PWRBTN L R1802 0 1 2 XDP_CPU PWRBTN L HOOK1. -2 A1 e L TPCI K#/ HOOKS
—NEAREUBU0D. J3: 2. B4mm ST Z0W 0201 VCC_0BS_AB DA D PER VCC_0BS_CD Ne XDP
XDP . com-CPU_PVIR_DEBUG ~HOOK? DU Dl E T RESET#/ HOOKG o XDP_CPURST_L RL8O05 1K 172 P EESET L ame
o7 17 13 om—PM PCH_SYS PWROK R1804 o DY S — o XDP_SYS_PWROK HOOK3 PR DN LIS DBR#/ HOOK7 XDP_DBRESET_L 17 67 Aot RERR=Ub500°RG7: 2. 54mm
% ITIBW V- 0 50 5 o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
00 55 10 25 10 10y SVBUS_PCH DATA SDA ——20 015 o= D0 XDP_PCH_TDO ame oo
o0 56 10 25 19 11 [T §$U§ OI:O; Q(;,LK sl - :g o0 :2 - TRSTn XDP_TRST_L
69 04 16 12 (OOT} TCK1 = - DI XDP_PCH TDI OO 12 16 64 60
o7 a1 10 0 @ XDP_CPU TCK . : TCKO -t 3 8 A VG XDP_PCH TMVB o = e
XDP 60 5 o ]59 XDP_PRESENT# CRITI CAL
10 12 @ PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP el XDP XDP i
Pact RERR=0YB00 28 8mm C1810é 11 |1r1831 C1800: 64/~ 63 1C1801 1C1806 840
Oy g ik 0.1 %“ ) - oéﬁ a = Dot F DM\BL%OTV!%SZ -
ey $ieer  onbgl] | 51850847 | e 2 B o L
2
= J_ = mmﬁ_lﬂmn_DUnT_r XDP_CPU TDO pent KRR
— = | E. . B ™ <
XDP_CPU PRESENT_L B CRI TI CAL
840 N
DNNSL%VK— 7 ,
SOT- 563
o[ DT o XDP. g&“Pg% TRST L 612 16 64 67
| = . B mm o - VAKE_B/ =
Ln—’ l — xDP PCH TRST_L
RITICAL [ = XDP"CPUPCH TRST L foom ¢ 22 10 w0 o0
These signals do not connect to XDP connector in this architecture, only accessible Soroes
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o n
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 55728 o e 5 XDP_CPU TDI oD © o *7
0 0 61 59 58 56 52 51 a6 45 32 17 _PPSV_S0 CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s s, PPIVE S5 i
o nqg>-XOP MLB RAMCEGD lom TP1870 oL ege s o
XDP_USB_EXTA OC L L XDP_USB_EXTA OC L SoT- 563
35 16 14 @ = — mlA 16 35
s o1 0 4 omXDP_USB__EXTB_OC L e XDP_USB_EXTB OC L P Cclast| o S I7T ¥ o
XDP USB EXTC OC L B TR ’ :7’2__ ul1845 2750w PLACE_NEAREJTB00. 57° tmﬂ-{_”_, - CPU TMVG {oOD © o4 o7
- am TP1873 YR CEEY TALYCIDTGF 22
« —XDP_USB EXTD C L o» TP1874 o oy ALL_SYS PWRGD o1 N XDP_JTAG CPU I SOL_L v o PRIVOS_SUS
5 161 XDP_SDCONN_STATE CHANGE L e XDP_SDOONN_STATE_CHANGET- 15 16 5 e > s NO STUFF
< — N - T VARE_BASES = NCx—H 15 % NC
10 15 gy XDP_M.B_RAMCEGL > TP1876 @D 1612 P TA R1 1K - 1
XDP_M_B_RAMCEG2 Halg o SR e
XDP_M.B RAMCEG3 R IP1877 o0 04 16 12 _XDP_PCH _TDO R1890 51 » L
18 15 A 11T,_®},6TP1878 ~  PLACE_NEAREU0500. AEGT: 28mm X\/DP\/\/ 5% 17 20W M- 201
10 10 0 oy XDP_ITAG | SP_TCK I XDP_JTAG | SP_TCK P = et RIBIL e ey
]_.K XDP
» onXDP_SSD PAIE3_SEL L R1S81 AN 5% 17 20W NMF 20T o0 o4 16 12 _XDP_PCH TNS R1892 51 » 1
1 @ XDP_SSD PCI E2 SEL L R1882 1K 1 pp2 o ¢ NOTE Mist not short XDP pins together! T e A STUFE
12 XDP_SSD PCI E1_SEL_L R1883 1K 1 2 o os 10 12 _XDP_PCH TCK R1896 51 - 1
@ /\/\/\/ 5% 17 20W M- 20T - | = . N mm 5% 17 20W NF 20T
1 oom-XDP_SSD PCIEO_SEL_L R1884 1K LAAA 2ot row——or——SSD PCILE_SEL_L am e NO STUFF
o1 a6 16 15 gy XDP_LPCPLUS GPI O S XDP_LPCPLUS_GPI O QS 15 10 15 o0 67 64 16 12 ¢ _XDP. P TR T _ 7 :Slmn2 - |
» g XDP_PCH GPI QL7 > TP1886 =
e XDP_PCH GPI O76 T1®P_P6Tp1887
w10 10 30 (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 25 10 10 25 SYNC VASTER=JA41 M.B SYNC_DATE=02/ 06/ 2013
e
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PO-' |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc <SCH_NUM~| D
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. L) <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

NOTE: Should force PCH GPI O47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals.
'pFHE L&I\EFO}'\RYMTI ON_CONTAI NED }-EREI R‘C! S THE

SSD _PCI Ex_SEL_L straps are connected via 1K to common net. R POBLOSOR AGREES TO THE, FOLLOW NG
K i i | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 18 OF 121
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY | T
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8 7 6 5 4 3 2
System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal

PCH Reset Button Menory VTT Enabl e Level - Shifter
50 49 45 40 38 37 38 35 39 17 PP3V42 G3H PR3V SO CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300-ohm & 10uF RC) 36 30 27 18 17 15 13 13 33 8
This looks a little ugly to support ; . 59 50 45 44 45 a2 1 40 39 38
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO oo oo PPAVZ_S3 PP3V3 SO 52 006572
pin 5 nust receive S5 power (Stuff R2042) %% % PP3V3 S5 L e A I e
7 Coin-Cell & G3Hot: 3. 42V G3Hot 1970 1R1970
Coin-Cell & No G3Hot: 3.3V S5 B d
No Coi n- Cel | : 3.3V S5 0.1 —— Voo 330K TPS51916 {,( 'hea!() = I/ évl"A'
o PP3V3 S5RS3R SO KGEN No bypass necessary o 1 1307 e X5R- 2 u1970 oW ih(mn) = 1.
eenCLK 25MHz Power 18 S5RS3RS0_SYSCLKGE NO STURE S5y TAALELCOTCR 201 33uW when driven-| ow
Must be powered if any VDDI O is powered.
1R1997 o o CPU_VEWTT_PWR_EN_LSVDDQ 2la T3 va NEMVTT_PWR EN ,; 5
MAKE, BASESTROE
CAM XTAL Power « _PP1V2_CAM XTALPCI EVDD o W 0@ 2% NCye_LINe s «NC L= NEMTT _PVR EN grm ir 5
TBT XTAL Power o1 62 77 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are yé.lﬁ‘év . -
internally ORed to 23| K PART=SYS RESET =
c19241 C1922 C1902 2| create vobRTCar o
1 1 1 —
0. 1UF - 0. 1UF 1 L %‘%\6": U1900 +V3. 3A shoul d be first -
0% —— 0% —— i -
R giéw > R giéw > 5 xgé" SLGINBL48CY avai |l abl e ~3. 3V power =4
201 201 0201 T?:N to reduce VBAT draw.
CRITI CAL PP5V_SO
CKPLUS WA VE_MTe'”Q®j_ 11 i cE_25M A 32. 768K| 12 PCH CLK32K RTCX1 1 o1 5 58 50 52 51 a0 5 37 19
= — a 6 lvicE 25M B . 1
C1905 = 14 \ice 25MC 25M AL 9y \c R1920
12PF ngos 25M Bl 8 SYSCLK CLK25M CANVERA e PCI_I I\/E D S a.bl e St r a,p %%OK
2|1 ss SYSCLK CL K25M X2 1 ,vy\/z s SYSCLK _CLK25M X2 _R - 3 |Ix 25M ¢l 15 SYSCLK _CLK25M TBT 25 69 20W
Lh WFw | NO STUFF -la PPVRTC_G3H oo Q1920 2201
neo- & cepu - RJLet o¥5: 'R1906 vourl 1 § For SB RTC Power DMNSLOBVK-7 o Sl DESCRI PTCR OVERRI DE LS5V
1 — iM THRM -
NCig: 25. 000MHZ- 12PF- 20PPM 2/%0w e ) 1C1910 o 1 s _PP1V5_SOSW AUDI O HDA 2
C1906 © Sw 3. 2%2. SMM ¥, NEEE L %égF | o]®T lo | SPl _DESCRI PTOR OVERRI DE
1 SYSCLK_CLK25M X1 —F xgé” .
1| o - —e-=2 0201
1 2% NOTE: 30 PPM or better required for RTC accuracy %1920 |3
neo- G cerv 1 DVN5L %K;GZ_I e
PCI" 24[ 1 I O_ ySt al 1712 NC RTC CLK32K RTCX2 = NC RTC CLK32K RTCX2 Qg 22 27 Mul—
) . 2[GT"'S T 12 69
Cl1915
6. 8PF nglS « m—SPL_DESCRI PTOR_OVERRI DE L 1
112 o PCH CLK24M XTALOUT R 1 2 o PCH G K24M XTALOUT 12 = .
I R TI CAL Ly, < PCH uses HDA_SDO as a power-up strap. |If low, ME functions nornally.
+ - -¥1F’F “l Y1915 1/ 20w 1R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM
oégm NCX NC 24. 000NMHZ- 20PPM 6PE o1 A, SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:@(XNC . 7 Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
c1916 ;( 3. 20X2. 50MV SML ow
6. 8PF 2201
1|I2 . PCH CLK24M XTALIN @y 22
T wdlee VCCST (1.05VvV SO) PWRGD
= &k 5
PCH 24MHz CQut P uts wo gy g u,EP3V3 S5 PP1V05_S0 65,4115 16 27 30 42 51 55 5a
R1927 —— LPC_CLK24M SMC — !
o . LPC CLK24M SMC R LR 2 LPC_CLK24M SMC oD v C93091 cr ical [T1931
@—mnmrs—mm—’l\/%}lfv T U1930 %
% R1926 o gl 2 e Sorest 2201
o0 12 T LPC CLK24M LPCPLU§ R ] mnl AAA 2 LPC CLK24M LPCPLUS OO <0 64 &9 5o 37 17 16 _ALL_SYS PWRGD 2 A v|L4 CPU_VCCST_PWRGD oo © 1
- uzfo;:é’w w5710 5 > PM_SLP_S3_L 1lg
1 -3 |NC
NC anD
B
s PCH PWROK (Gener ati on I
50 45 40 4055 37 39 35 9 1} —  PM PCH_PWRK m@ e
74 65 04 82 81 BYPASS=U1950: 5MVI -
senupBREHLERSVS SO 1 C195
. 9%1UF
R1950 2 %é}{_cgw, NO STUFF WF: Do we need this?
1OK 0201 2 2
o3 R1963 R1960
2012 = 59/0 2%
74LVC2GO8GT 1/ 20W Jroow  CKPLUS_WAI VE=UNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
0 37 17 16 ALL_SYS PWRGD 1 1 1 8
R1951 o D 019537 PM SO PGOOD _ STI%%\T'%?OBGT R1962 ﬁvmx TRSTERTaT WG SYNC_DATE=027 06/ 2013
117 CPU VR READY 1 2 CPUVR PGOOD R 2 NO STUFF U195Q:2 SYS_PWROK R 1 2 PM PCH SYS PWROK 13 16 a7 1
27 ° O HRIKE “BASES o8
MR R N J > STUFE |19 N et Chi pset Support
5117 8 CPU VR READY 1/’\%9w 4 TO0K 1/’\%9w
- 0201 1 288 4 201 le I nc <SCH_NUN|>I D
< 2§¥V CKPLUS_WAI VE=UNCONNECTED_PI NS App .
2 o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
% 37 27 (TR SMC DELAYED PWRGD | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 19 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED




8 7

6

4

2 1

Pl at f or m Reset

Connecti ons

G eenCLK 25VHz Power

DDC Pul | - Ups

qwnay
N
ey
385ER
anpso
&RR82

2.2k pull-ups are required by PCH

70 21 20 10 18 _PPOV6_S3_NMEM VREFCA A

70 23 22 19 1 _PPOV6_S3_NMEM VREFDQ B

— PPOV6 S3 NVEM VREECA A 10 10 2021 0
= WAKE_BASESTRUE ~ VOLTAGE=0-6V_

70 23 22 19 1 _PPOV6_S3_NEM VREFCA B

— PPOV6_S3 VEM VREFDO B .o 10 22 2 70

— PPOV6 S3 NEM VREECA B 15 10 20 25 10
— NAKE_BASE=TRUE  VOLTAGE=0.6V_

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

NO STUFF X pt ! ( .
Unbuf f er ed R2040 to indi cate- aCtI?Ie di splay interface.
R2081 N = 2V B N _ PP3V3 S5RS3RSO_SYSCLKGEN i DP++ spec violation, should renove!
1015 20 rmy—PLT _RESET L LAMNE LPCPLUS RESET L poomy 4 s o0 1/;2%% ) PP3V3 S5RS3RSO SYSCLKGEN ., . % R #1455 3§ §-PP3V3 SO
1/20W 0201 N DTH=0.
5" rgn a0 NO STURF et ihe “Ro020t| |Re021 | R2022!| |'Re023
M@“ R2041 2. 2K 2. 2K 2. 2K 2. 2K
5
UyBw sepuy iYL P33 SO LARA2 R204u/ 2 should be stuffed for @ il 1/ 288 Poow 1/ 230 Sow
0301 e ° o 5% ee ° epending o 201, ],201 201, ],201
o~ Lo . 0201 R2042 should be stuffed for GreenCLK C 1515 _DP_TBTSNKO DDC CLK |
5, ERSVS S0 Scrub for Layout Optim zation 210 1 _DP_TBTSNKO_DDC_DATA
By i d R2042 1515 _DP_TBTSNK1_DDC CLK
, CRITICAL Buf fere st 20 30 10 11 15 10 10 1a s _PP3V3_S5 1 00, 1 1» _DP_TBTSNK1_DDC DATA
1 MgViHC1C08 R2872 e AT 5% TBTSNK1_DDC is pulled-up just to indicate that
L2071 PLT_RST BUE L LANVE SMe LRESET L o o, DP port is used. No DDC on this port, AUX-only.
1720w NOTE: Only DDC DATA is sensed by PCH, so
3 'R2070 o¥b1 R2088 DDC_CLK pul | -ups are unstuf f ed.
1C2071 100K LARA 2 BKLT PLT RST L -
— 0. 1UF Hoow AN o =
T 8 ceru ¥ N Thunder bol t Pul | - up/ downs
0201 0201 ’ ’ .
.0 CAM PCIE RESET L oy o Cactus Ridge G2SX signal pulled-up to SUS rail
l 26 s oz 5550 57 10 14 o _PPVE_SUS
= 1/5%0w
0.
1 R2013*
- PCH TBT PCI E RESET L — PCH TBT_PCl E_RESEEm s 1 = 10K
D -rRE-_BASE=TRUE = 1”@@
201,
MAKE_BASE
s 10 15¢gy_TBT_GO2SX_BI DI R — tme  TBT GPSX BIDIR s 0
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
TBT _Cl O PLUG EVENT — e TBT_CIO PLUG EVENT
25 18 15 @ — @15 18 25
“RRPEBERY Lo SO
E Required for unused second TBT port
ovea ORI B 2 TBT_B ClQ SEL
C2030| -5 T8TPB FPD R2015!
VT e B cCONFL @ RC 160K
XSR GhEY 2 O BT B _CONEl 12
NCSTUFF TBT _B_LSRX 2012
1 CRI TI CAL
o020 gy PMUSLP_S4 L 2 1o TS6rEee° R2016'| |'R2017 R2018' ['R2019 |'R2014
U20304___JCAVERA PVR EN o 198 < 10K 1K s 2 0K 19K
CAMERA PWR EN PCH Y408 e — @D vz Sow vz Sow Sow
D N 201 1 201 1 1
2 2 2 2 2
5 3
NC
Power State Debug LEDs = . =
DBGLED for dovel | TBT Ali ases
R2094 (For devel opnent only) R2030 I
PP3V3_S5 - |
v AN 2 w10 gy DP_TBTSNKO_DDC OLK 1 — DP_TBTSNKO_DDC CLK D v 15 =
PLACE_S| DE=BOTTOM %/{:51?2, 15w 28 18 13CED) DP_TBTSNKO_DDC DATA TRUE :NAKE — DP_TBTSNKO_DDC DATA D 0
402 0201 —
2510 12 DP_TBTSNK1_HPD — e DP_TBTSNKL_HPD 1o an 28
DBGLED DBGLED DBGLED oy =DP TBISNKI M. C P<3..0> — tme  DP TETISNKI M. C P<3. 0> mn:m o
R2092 R2093 R2095 o =DP_TBTSNK1 M_C N<3..0> = tmy DP TBTSNKI M _C N<3..0> 525 o
20K 20K 20K o 25 10 12y DP_TBTSNK1_AUXCH C P — me__DP TBISNKI_AUXCH C P m@ o0 s
Mg Mg Mg o7 25 18 12 DP_TBTSNK1_AUX N = DP_TBTSNK1_Al N A
201, 201, 201, 1 1 [rwy—DP_TBTSNK1 DDC CLK — IRE DP_TBTSNK1_DDC CLK Dyrald
DBGLED S3 DBGLED SOl 3 DBGLED SO 1o 1 DP_TBTSNK1_DDC DATA — tme DP_TBTSNKI DDC DATA 10
. DBGLED . DBGLED . DBGLED Si ngl e-port TBT i npl enmentati on does not require DDC Crossbar
D2092 \D209 \D2 JTAG | SP_TDO e s JTAG | SP_TDO
) - -2, 2MA- 2. 6 25 18 15 TRUE  — 15 18 25
LTGS2 2 W ETOBG S 2V 2 09V N/ RS 2 2. 65V o T P JTAG 1 SP_TCK = XDP_JTAG 1 SP_TCK s
K BHORERRRTESE LM K BHORERRRTESE TN K BHORERRRTESE LI 2 19 10 15 [y XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oo 35 30 10
DBGLED S3_D DBGLED S0I3_D DBGLED SO_D 25 10 15 [y JTAG TBT_TMB — Tme  JTAG TBT TMS o>
= DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
|23 ?09 |26 |R3
DMNSLOBVK: 7 | [ DMNSLOBVK- 7 | DMNSLOBVK- 7 | [
H H H RAM Confi gurati on Straps
SG'I:;"S,, 20“#51 sG":;"s,, Pul | -downs for chip-down RAM systens
w0 15 - XDP_MLB_RAMCEGD
v 50 20 S4 PWR EN — — — = j: j: Peen? §$ &S RANCF%
0w o PMCSLP 54 L o e
T D e E S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
v I R2050" R2051! R2052* R2053!
10K 10K 1%;%/ 1%5/
1/ 23W 1/ 23W 1/ 23W 1/ 23W
22"%\; 22"%\; 201, 201,
= SYNC MASTER=J41 M.B SYNC DATE=02/ 15/ 2013
H LA p— "
LPDDR3 Ali as Support Proj ect Chi pset Support
s o TP_CPU_MEM RESET L — TP CPU MEM RESET L <SCH _NUM>| D
=R BASETROE e ————— 1
w0 15 oy TP_MEM VDD SEL_1V5_L — TP_MEM VDD SEL_1V5 L . . ( 5@ Appl e Inc.
=R BASEETRIE— e — e ———
1m0 w00 PPOVE_S3 NEM VREFDO A — PPOV6 S3 MEM VREEDO A i o <E4L ABEL>
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8 14 6 5 4 3 2 1

Page Not es CPU- Based Mar gi ni ng P MM REEDO A LSO VRef Dividers fues

?0:?3;:33'3' g:s;ef/R:E'e:ﬁ/;g\led by this page: FETs for CPU isolation during DAC nargini ng DDRVREF_DAC EN RC's to avoid drain glitches CRI TI CAL Al ways used, regardless
. —PPDDR S3 NEMVREF CRI TI CAL R120202K5 May not be necessary due to C22x0 DDRVREF_DAC of margini ng option. 18RZZZK21
Signal aliases required by this page: ~ TO6VK- 7 ODRVREE DAC A 2 VREF D?D??\/?QE?ZNDiCC ’ o %'\‘5'-06\/'(‘ /50w
- =1 2C_VREFDACS_SCL O] | sor-ses - 150w = R2223
= -3 R2201* M C2225 ¥ 238 ACE_NEAR=Q220. 6: 3nm
o S12C VREFDACS SDA T Togk s 0. 108 w TZYTD A0 2 PPOVE_S3 NEM VREFDO A
- =1 2C_PCA9557D_SCL + m>—CPU_DI MVA_VREEDQ ol T8 e 2 <10% - o w0202
- =| 2C_PCA9557D SDA = I—u—F 1/ 20W CERM XER 2—‘|j @2|_u_125 6 1w PLACE?NEAR-—RZ%E:Zlgq N-NECK_W DTH=0. 2 mm
= — 201, pin 6: e
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC nmargining circuit. 1 = féﬁ%"‘fg‘*mzo’ 6: 2mm w25l
CRI TI CAL 1 22UF 201
N CPU_MEM VREFDO B | SOL - {22V ?
o7 IMNSLOBVK- 7 DDRVREF_DAC CRI TI CAL 25k, ceRu R2220
T RG> e -¢ MEM VREFDO A RC_ 1249, ‘R4l
+ m—CPU_DI MVB_VREFDQ ol T8 e 1 2 VREFMRGN DQ B EN RC ~ %NSLOBVK_? Y i
S MR ¢ DDRVREF_DAC % DDRVREE_DAC o e = o
1/ 20W k-3 R2243 201
] i . R2202* M C2245 1 ¥ 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: 201 " ra) 10
100K 0.1UF 137 1 2 PPOV6_S3_VEM VREFDQ B
DDR3 (1.5V) 7.70nV per step 5% 519 ] P Iy, - T3 mm w0
DDR3L (1.35V) 6.99nV per step CRI Tl CAL vl ceRM S8R 2 265 7 6 wgbw  PHACENEARSRRZAL 2 L NERECKZW BTHEO. 2. mm
LPDDR3 (1.2V) ?2.7?7?nV per step . 220 201, Qg8 N & s B R2242
o b s|§06VK- 7 < PLACE_NEAR=Q2260. 6: 2. 54mm PLACE NEAR=Q2260. 6: 2mm - 2K
2 = L 5 RI0F g
. > CPU_DI MM VREFCA ol T8 ]e CPU_NMEM VREFCA A | SOL 7 5y :
: 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 o %NSLOGVK— s 1%
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC e DDRVREF_DAC 0, W= v oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 C2265 1 2 R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN _CPU_EN i's | ow o DVNBLOBVK- 7 100K 0. 1}8"; 0 TZYTD 1 2 PPOV6_S3_MEM VREFCA A 1620 21 10
to renove short due to CPU. = 1/2§/¥v il 2 s, P W PLACE_NEAR=RZ261.2: 1mm NERECK-W BTHEO: 3 mm
o o T3 e (5 R2262!
DAC- Based Mar gi ni ng ’ - ramEensam 0
e 1
—L ¢, 0220F 201,
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL - 9%,
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 2 355, CERm R2260
v T R2285 DDRVREF_DAC M VREFCA A ,24.9, 1R2281
4131 30 35 PP3V3_S3 Rezis . 1320K:  vREFMRGN cA B EN RC o %BLOBVK_ 1% 8, 2K
: SHORT, pPP3V3_S3_VREFMRGN DAC DDRVREF_DAC % DDRVREF_DAC o e L Vo
NotE W@Fﬁ& m R2207: 1;%;‘” C2285 1 3 R212083 2t 238 ACE_NEAR=Q260. 3: 3nm
9E ; DORVREE DAC DDRVREF_DAC TooK 0. 11L,gu; 0 TY.YTD 1 2 PPOV6 S3 NEM VREFCA B 12 7o
C2200: 1C2201 1/ 200 Py P s, P 19 PLACE_NEAR=R2281. 2: 1mm MNREREWBHES: Z ™
2.2UF —L g 1UF VE b3os 120w 1
s o[ 2 G CRI TI CAL whe 2o Reg8%
CERM CERM X5R — ) .
02 LF T 0201 ¢ DDRVREF_DAC 1L (Al 4 Rs) - FESog0 e e w23l
VDD N DDRVREF_ 1 5 022UF 201
10 25 19 35 33 —SMBUS_PCH CLK 6lscL U22Q0 vour. 1 VREFMRGN DQ A R2226 4.02K 1 2 YREFMRGN A RDIV R22x6 pin 2: . gpgne u 2
w025 19 15 1@y SMBUS_PCH_DATA Tspa N voursf2 VREFMRGN DQ B R2246 4. 02K 1 2 VREFNRGN DQ B RDIV PLACE_NEAR=Q2225. 1: 2. 54m | * g35; &= R2280
89 56 5 T% 1/ 20W PLACE_NEAR=QR265. 1: 2. 54nm M VREE B ,24.9,
9 8§ vourc VREFMRGN _CA_AB R2266 4. 02K 1 2 1% I%;:Z\/RGUW NCAARDYV | PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ Ox99(RD) | 10sy & vouros__ VREFMRGN MEWREG [ _R2286 4.02K 1,1 r 2 EVRGN CA B RDIV PLACE_NEAR=(R265. 4: 2. 54mm e =
1"0 ll Z0W
GND.
3| NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
1 PP3V3_S3 15 18 19 33 36 40 41 58 62 04
?» CRITI CAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL C2205 1 DDRVREF_DAC
C2202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF veC 100K CERVESEH 2 eNg U2204 -
s o 2201 w250 b AN R2214
eV B 2 PCAGB57 201, 1 a VREEMRGN_MEMW/REG BUE 1A AR DDRREG FB g
FNap) pole VREEMRGN_CPU_EN _ =1 M. 6w PHACENEARER7A15. 2 1mm
3la0 P17 VREFVRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) a1 p2|e VREFMRGN DQ B_EN
5|2 pal 10 VREFMRGN CA_A_EN
pal 11 VREEMRGN _CA_B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI Tl CAL
69 56 40 25 19 16 14 [Ty—SVBUS_PCH CLK ilscL p6| 13 VREFMRGN _SPARE_EN DDRVREF_DAC DDRVREF_DAC
69 56 10 25 19 16 10y SVBUS_PCH DATA 2{spa P74y nC R2213t
100K U2204
THRM RESET* 15 5% A2 B
PAD GND 120w — VA Xgess
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. A3 " DDRVREF_DAC
_ o ) ) = + v R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
CKPLUS_WAI VE=unconnect ed_pi ns VF
1 oy PCA9557D RESET L DORVREF_DAC > _P L5051
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC MASTER=J41 M.B SYNC DATE=02/ 12/ 2013]
DAC Channel : A B C C D TWILtE
PCA9S57D Pi n: 1 5 3 4 5 = DDR3 VREF MARG NI NG
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
Noni nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC:. O0x5D) 1. 343V (DAC. 0x68) ZEAL ABEL>
Margi 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 range: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 2.397V (0x00 - OxBA)  0.000V - 2,694V (0x00 - 0xD1) PREPRIETANG PROPERIY O APPLE | NG, 5 T
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = 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 @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEEU SHIT IN WHOLE OR PART
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LPDDR3 CHANNEL A (0-31)

S

S| 3| R3]S B[R &| |5

8|2(8|8

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

U2300 U2300
LPDD§B3(§A16G3 LPDDR3- 16GB
FBGA
70 63 24 NMVEM A _CAA<0O> R2 Icao (1.&F 2) po| P9 =MEM A 0> 63 62 57 23 22 21 20 _PPLV8_S3 A3 (2 oF 2)
70 63 24 NMVEM A _CAA<1> P2 a1 8 pq| NO =MEM A 1> 6 Al w
70 63 2 MEM A_CAA<2> N2 Jcap ’ pQe| NLO =MVEM A 2> o A5 8
70 63 24 MEM A_CAA<3> NS fcas < ps| M1 =MVEM A 3> o "6 :
10 05 2 MEM A_CAA<4> VB |caa 3 o[ V8 =MVEM A_DO<4> o ATO b
70 63 24 EM‘—Q% (<\(‘ pos| VP =MVEM A 5> 63 W || vopL 2
70 63 24 7 M A <6> E3 |cae @ pge| MLO =MVEM A, > o3 w S
70 6 28 MEM A_CAA<7> E2 |car P por| ML =MEM A_DO<7> o 3 g
ooy MEM A CAA<B> g D2 loag o pgg| F1L =MEM A 8> o w6 %
o n mm—NVEMA CAASO> 5 @ loag = DO F10 g =MEM A DO<O> e u10 o
F9 =
0207 MEM A_CKE<0> K3 lxeo OM T_TABLE P3O0 _ﬁm ﬁ ﬂz ° 7062 59 42 23 22 21 20 19 17 _PP1V2_S3 A8 oM T_TABLE ¥
MEM A_CKE<1> K4 leker _ oQLl = 6 o _
R ) e CRITICAL bz ElL =MEM A 12> « 4 CRITI CAL
o207 MEM A CLK_P<0> 33 | T pan 3| EL0 =MNEM A 13> o =
70 24 7 EM\M‘—JZCK,C pqra| E9 =MEM_A 14> 63 06
5[ D9 =MEM A 15> s
702021 7 MEM A CS L<0> LIgjcsor e[ T8 =MEM A DO<16> =
02427 MEM A CS L<1> L4qcs1+ o179 —VEM A 17> o)
M———=————ep— = o 6
L8 |ovo pais| 110 =MEM A_DQ<18> o o
& low DQLo| Tt o= =VEM A DO<19> oD n
P8 [ove peeo| R8 =MVEM A 20> o3 J6
= D8 Iove pe1| RO =MEM A 21> - o] | Voo
18 Dee2| RLO =MEM A 22> - =
70 63 24 21 7 EM‘—OJT bopa| RLL —VEM A 23> - o vsscal
bogal CLL e—s =MEM A DO<24> ., s
MEM A_ZQ<0> B3 lzq0 paes| €10 o= =VEM A DO<25> o P4
MVEM A ZQ<1> B4 [z paee| & s VEM A DO26> . -
&3 =
20 21 10 12 PPOV6_S3_MEM VREFCA_A VReEFCA ol =MEMALO21> - Pe
o=p—=NE! DQ<28 D =
70 21 10 18 PPOV6_S3_MEM VREF 'VREFDQ bl BLO =MEM A _DO<29> o UUZ
Al B9 =NVEM A 30>
NCx——— D@U—“—L®ss
NCx 22 oB1[ B8 =MEM A 1> o 10 62 59 42 20 22 21 20 10 17 _PPLV2_S3 2
NCx—= L11 =NVEM A N<O0>
AL3 DQso_¢C 63 H3
NCX—— pgs1_of Gt o= =MVEM A DOS N<1> o o | VPR
NCx513 pgs2_c P11 o= =VEM A DOS N<2> ~—m =
NCX—7 | nu pQs3_cj DLt =MVEM A N<3> w
%XT 7 L10 =MEM A DOS_P<0> " 70 62 53 42 23 22 21 20 19 17 _PPLV2 S3 g;
NCx—2 | pos1_T| GLO =MEM A P<i> o ) vssQ
w2 pgs2_T| P10 o= =VEM A_DQS_P<2> GO
NCX o] oo =MVEM A P<3> =
NCXW m,‘r—“_—L@ 63 G12
NCx—— )
%x—z . H’:?
ch R3 39
* 910 | | vono
K8
K11
7o 62 5342 20 22 21 20 10 17 _PPLV2_S3 . I
g
1C2300 [+ C2301 |1 C2302 [1C2303 |[+C2304 |+ C2305 |+C2306 JiC2307 N2
0. 1UF —L 0 1UF L 1UF L TUF L TUF L T0F L T0UF T0UF
10% — 10% -1 10% -1 10% -1 10% -1 10% -1 20% 20% R12
—IZ 16V 2 18v 2 lSV 2 lSV 2 lSV 2 lSV 2 25V —I; 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM ull
020 0201 402 402 402 402 0603 0603 —
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 =
1C2320 [1C2321 |1 C2322 [1(C2323 [1(C2324
UF L TUF T L IUF —L TOUF TOUF
10% -T— 180/0 - 180/0 -1 20% 20%
—IZ 10V 2 10V 2 10V 2 25V —IZ 25V
X5R X5R X5R- CERM X5R- CERM
402 402 402 0603 0603
70 62 53 a2 23 22 21 20 10 17 _PP1V2_S3 . =
1C2310 [1C2311 |+ (2312 PLACENENT_NOTE:
1UF — 1UF 10UF
2 18% T 9% T 3% 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
62 57 23 22 21 20 _PP1VB_S3 =
1C2330 |1 C2331 |1 (C2332 [1C2333
LOJF f— 1L0JF f— lgUF 1 )
—IZ 187 S 180 S 280 —I' 380
X5R X5R- CERM X5R- CERM
402 402 0603 0603

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

T

LPDDR3 DRAM Channel

d} Appl e I nc.
®

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

1

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
=

-
[

o)

23!

ST
&

10uF caps are shared between DRAM

U2400
LPDDR3- 16GB
FBGA
70 63 24 EM‘—RZW (1.6F 2) po| P9 =MEM_A 32> 63
70 63 24 [T MEM A CAB<1> . P2 |ca1 8 paL| N =MEM _A_DQ<33> T -
70 63 24 EMM‘—NZO\Z pee| MO >~ =MEM A_DQ<34> P
70 63 24 MEM A CAB<3> N3 |caz § pog| N1 =MEM_A_DOQ<35> G o
70 63 26 m@ MEM A_CAB<4> "'. VB |can 2 o[ M8 =MVEM A 36> -
0w my MEMA CAB<S> o Rl N D5 | M e =MVEM A DO<37> oo
70 63 24 7 [T VEM A CAB<6> - E3 |cae ] pQs|_MLO o= =VEM A _DOQ<38> &+
7065 20 MVEM A_CAB<7> E2 |car P bo7| ML =MEM_A_DO<39> o
70 6 2 [y VEM A_CAB<8> . D2 |cas [ pce| F1L =MVEM A 40> .
70 03 20 > MEM_A_CAB<9> - 2 |eag w pog| F10 e =NVEM A _DO<41> &
F9 =
7024 7 MEM A_CKE<2> K3 lxeo OM T_TABLE P3O0 _NEM A 42> i,
MEM A CKE<3> K4 |oker - DQL1 o= =VEM A _DO<43> D o
27 MD—VEM A LOESS” CRITICAL  pquef Ell MEM A 32> 76370
1020 7 MEM A CLK P<1> 38 o T pQ13| ELO =MVEM A 45> o
ooy MEM A CLK N<1> g 92 lx c pqra| E9 =MEM A 46> o
D9 =MEM A 47>
L3 . DQL5 63
oo MEMA CS L<O> L josor S =NEM A DOaB>
70 20 20 7 [Ty MAGCS L<l> .  tHcs1 pa17| 19 =MVEM_A_DQ<49> G
L8 Ipvo poLg| T10 =MVEM A 50> o
S Iow pQiof 111 =MEM A 51> o
P8 Ipve poeo| R8 =NEM A 2> o
= % Iove pee1| R® =MEM A 53> .
8 DQe2| R0 o= =VEM A DO<54> =
70 63 24 20 7 rmy—VEM A_ODT<0> - ooT poes| RLL =MVEM A 55> o
DQR4 ci1 -—d =MEM A DQ<56> D
MVEM A ZQ<2> B3 lza0 paes| €10 = =VEM A DO<57> D =
MEM A_ZQ<3> B4 |0 poes| =MEM A 58> o
c8 =
10 20 10 1o PPOV6_S3_MEM VREFCA A \VREFCA g; oIl _NEM ﬁ 59z o
= o
70 20 10 18 PPOV6_S3_MEM VREF \VREFDQ o ——.—Ni-—MQ—@Bw VM A o ;
AL B9 &> \VEMA D
NCx DQBO — DO< an i
NCx 22 ] DBI[BE g SMEM A DO63> o
NCx713 DQso_cf L11 =MEM A N<4> .
NCx—57 pes1_c| 8t oo =NEM A DOS _N<5>
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LPDDR3 CHANNEL B (0- 31)
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70 63 24 NMVEM B_CAA<0O> R2 Icao (1.&F 2) po| P9 =MEM B 0> 63
70 63 24 NMVEM B_CAA<1> P2 a1 8 pq| NO -— =MEM B DQ<1> aD =
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70 62 26 ry—VEM B_CAA<O> . 2 |cao w poo| F10 =MVEM B_DO<9> o
F9 =
7024 7 MEM B_CKE<O> K3 |ckeo OM T TABLE D0 —— gt _NEM B_DQ<10> D
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o T MEM B CAB<O> e & u D[ FI0 g MEM B DO<33>  moano
ol F9 =MEM B 42> o
MEM B_CKE<2> S OM T_TABLE ﬁl F8 e =NVEM B DO<43> o~ -
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Intel recconends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK
62 53 2« PPOVE_S0_DDRVTT o2 53 2« PPOV6_SO_DDRVTT

MEM A cAaA<9>  RP2701 56 4 5 MEM B CAA<9> RP2712 56 4 5 1
wesw - MEM A CAASB>  REZ7OL 56 3,76 PP rm S o 8 2090 oo I NEM B CAA<g> _RPP712 56 s v\ omrzzwaxonriet |1 G2 110
ooz MEM A CAA<e>  REZZQL 56 2 A7 o7 OOt i o = _MEM B CAA<7> __RPZ 717 56 2y 7 S 17 32W IO | 5
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D EM A _CAB<9> _R2725 56 s \\\z 517 32W aX020T-FF . Tz 2 D VEm B caB<o>  R273 56 L\ S ITIIW AX020TFE » Tz 8
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CRI TI CAL

69 14 PCl E TBT D P<0> — — .
m>—PC R2D C P<0 C280(1)UF e PCLE TBT_R2D P<0> 289 | b o O\CJE 78TS%LE mErp 0| ADS . POIE TBT D2R C P<0> C2£E)4(1)UF : ~POE TBT D2R P<0> .

o PCI E_ TBT _R2D N<O> AALO | pERN 0 PETN 0| _AP7 & PCI E_TBT_D2R C N<O>

o PO E TBT_R2D C N<0> C2801 - 38 = CACTUSRI DGE4C = 2841 . PO E _TBT D2R N<O> grm 10 oo
0. 1UF FCBGA 0. 1UF
(SYM 1 CF 2)
o 1 m—PCLE_TBT R2D C P<1> CZ%O%UF TS . PCLE_TBT_R2D P<1> A2 | pere 1 peTe 1| A9, POIE_TBT_DPR C_P<1> C2%43U'; : PO E TBT D2R P<1> o 1ies

AB13 ADLL
- PCl E TBT D Nel> s PCI E TBT R2D N<1> PERN_1 PETN_1 PClE TBT _D2R C N<i1> £ TBT D2R Nels e
0. 1UF 10% X5R-CERM 0201 1UF 10% 16V

- POLE TBT R2D C P> (2804 | W%m PCLE TBT R2D P<2>  ABIS |penp » PETP 2| ADL3 o PCLE_TBT_DPR C P<2> .—|C2%4‘1‘UF’ Fmv—mv—;mm—lm—@ DO E TBTD2R P<2> om0 oo
AALBE AD15 p
o mp_POE TBT_RPD C N<2> C2805 - 16y = PO E TBT_R2D N<2> PERN_2 PETN_2 « PO E TBT D2R C N<2> 9845, POE_TBT DR N2> .
0- 1UF 10% X5R- CERM 0201 0 1UF 10% 16V

o 1 my—PCLE TBT R2D C P<3> C2%016UF1 ST w PO E TBT R2D P<3> A8 |peeo 5 peTe 3| ADL7 4 POLE TBT D2R C P<3> C2%4(13UF: 2 ~POE TBT D2R P<3> om0 co

62 28 27 26 25 _PP3V3_S4_ TBTAPWR

PCl E GEN2

AB19 9
o0 14 PCIE TBT R2D C N<3> C2807 - I_m_ﬁ_m » PCI E_TBT R2D N<3> PERN_3| |PETN 3| AD19  PCI E TBT D2R C N<3> C2847 +11: PO E TBT D2R N<3> e
0. 1UF b OR 0. 1UF g ¢
o mm—IBI_PCIE RESET L R6 { PERST_N RSENSE| Y20 TBT_RSENSE
TBT_PWR ON_POC RST_L 32 pwR oN POC RSTN o )
NO_STUFF RBI AS) 1B REILAS 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 1517 25 26 27 62 64 C2810: TP_TBT MONDCO AD23 | oo N w Poow 0 - GPIlO 13 8 - GPIO.15
0. 1 b T TP_TBT MONDCI1 AC24 | vonpet —XNC B2 1- GPlO1 9 - GPIO11
BYPASS-U2890 8: 2mm Sg 815! DEBUG For nonitoring current/vol tage 220 2 - GPIO2 10 - GPIO 14
R2890" 1R2891 0 R2892! 1R2893 01 NOSTUEF $E¥ mgﬁ xz MONGBS_P 3 - GPIO 3 11 - GPIOO
3.3K & MONOB MONGBS_N ) 4 - GPIOS5 12 - GPIO 12
3. 3K 3 lé 1/ 28 ‘éow = DD, [ [oeBuc For monitoring cf ock & w Mot used in host node. 5 - PCIE_RST_1_N 13 - GPI O 10
v 2B i@ow ORITI CAL 28 TP_TBT_THERM DP Y7 | THERVDA Q @ |PAERSTON TP _TBT POLE RESETO L 6 - PCIE_RST 2_N 14 - PB_LSTX
201, 2201 d OM T_TABLE 2 ~Use AAS OND bal I Tor TRERM DN | )] # |PoE_RST_1_NR L TP _TBT PCIE RESET1 L 7 POl E RST 3 N 15 PE LSRX
= TBT sPl Mo Rt | e o w | PO E_RST_2_NR Y5 TP_TBT _PClE_RESET2_L - —RST_3_ - PB
n | 5
(TBT_SPL_MOSL) 5 p 890 d2 (TBT_SPI_M SQ » TBT_SPI _M SO P5 e o |8 > P POERST 3N 1P TBI POLE RESELS L
MD5256- RVOBXG » TBT SPI_CS L AD8 JEE cs N|& Ve
(TBT_SPI _CLK) 6 1c™ 7 MP . TBT_SPI_CLK W ee o |4 POl E_CLKREQ 0D_N TBT_CLKREQ | SQL_L oD = PP3V3_TBTLC 1o 11 25 20 21 02 60
(TBT. SPL_CS 1)  ids p
10161 XDP_JTAG | SP_TDI V1| 1p & EN_LC_PWR TBT_EN LC PVR o = R2898
TBTROM WP_L " o AB3
10 15 I TAG TBT_TNVE ™ & POl E_CLK100M TBT P 10K
TBTROM HOLD L 7 oo XDP JTAG 1 SP_TCK A6 | Ter — REFCLK_100_I N_P|_AB21 12 69 5% 0w
oD TAG 1 SP_TDO R i ReFCLIC100_IN N A2 PCILE QLKIOOM TBT N e o %
ves ol " IBT TESTEN M| reor 2 9 2 REB95
4 9 TEST_EN AA24 o, SYSCLK_CLK25M TBT_R 1 2 SYSCLK _CLK25M TBT
TBT TEST PWR GOOD AB5 | TEST PWR GOOD |R é XTAL_25_IN—22m AN\ A—22=B A Re9 M B a7 o
— = XTAL_25_OUT) TP_TBT_XTAL250QUT 1% -
= w2ow  Divides 3.3V to 1.8V
R2825'| |'R2829 — d P
1 o2 DP_TBTSNKO_M._P<3>  El4 | oo 3 p ™M CLK ouT| A TBT TMJ CLK_OUT
“ Y Zﬁf”" g‘?"w oz DP_TBTSNKO M. N<S> D13 fopswo_s_n ™k M Y8 TBT TMJ CLK IN w227 2020 1 1 _PP3V3_TBTLC
0201 01 o 2s _DP_TBTSNKO_M._P<2>  E16 |ppsno 2 p NO STUFF
e o =2 DP_TBTSNKO_M._N<2> D15 | pogo 2 N | ™ opsrc.a p| A4 TP DP TBTSRC M._CP<3>.. 1R2897 R28991 15%896 11R()2K880
B15 CN<.
o 25 _DP_TBTSNKO_M__P<1> E18 | ppsnio_1_p E DPSRC_3_N TE_DP TBTSRC M. 32 o ‘éow 1/2 750w 2750w
= o7 25 DP_TBTSNKO_M._N<1> D17 | ppsNKO_1_N DPSRC_2_P ’;2 TP_DP_TBTSRC M._CP<2>, 2201 201, 2201 2340:1
o2 DP_TBTSNKO_M._P<0>  E20 |ppsako o p  |% o o| oPsRe2N TP _DP TBTSRC M._ON<2> .. » IBT XBAR_EN_L
o 2o DP_TBTSNKO_ M _N<O> D19 |ppsnko o N |@ > | oesoap A0 NC DP_TBTSRC M__CP<1>,, = = = 25105 _TBT_GO2SX_BI DI R
o s DP_TBTSNKO_AUXCH P A6 | ppsko_aux P < £| oesrcan| Bl NC DP TBTSRC M. CN<1> .. Rog8L for CYA
. o 2s _DP_TBTSNKO_AUXCH N B5 " AUX_ A8 TP_DP_TBT. <0> .., al lows separation ‘R2881
SNKO AC Coupl i ng g, —| P AN 7 g P P T Do Bt o of GPIO 2/GPIO9 0.
1 o DPSNKO_HPD. —- o if necessary. 1/ 20w
o5 DP_TBTSNKO_M._C P<0> C282(1)UF st T DP_TBTSNKO_M._P<0> ., <« . ] n 3| psre AU P (.;23 NC DP TBTSRC AUXCH CP .. Stuff one of Re8s1/2. Mo
c _
os - DP_TBISNKO M. C N<0> C2821 :j1: __DP TBTSNKO M._N<O> ... R2830: o7 25 $ %gmﬁ & E;gz | roNa2P a DPSRC_AUX_N NG DP TBTSRC AUXCH CN. . TBT GPIO 9
0. 1UF xs‘,;ﬁ X Lo o7 2 3 DPSRC_HPD_cp | V3 DP_TBTSRC HPD » IBT GPIO 14
1/ 20W | DPSRC_HPD_
o7 2s _DP_TBTSNK1 M. P<2> E8 | ppsnki_2_P NO STUFF
o s ry—DP_TBTSNKO_M._C P<1> C2822 DP _TBTSNKO_M._P<1> ,. 280 o7 -
1UF st e z oz DP_TBTSNKL M. N2> DPSNKL2 N | &1 0 2/ coesx| YL TBT_GOPSX_BI DI R D 5 11R02OE|;<32 R281%3K1 11R02K882
o s rmy—DP_TBTSNKO M. C N<1> C2823 DP_TBTSNKO M._N<1> 44 1 s 2s _DP_TBTSNK1_M._P<1> E10 | ppsnk1 1 P E (FORCE_PWR) GPI O 3| V2 TBT_PWR EN am s 5% 50 5%
0. 1UF xsn‘lCERM = or 25 DP_TBTSNK1L M._N<1> 2 | ppski_1_N ePioa/wke N.oo| 34 SMC PME_S4_DARK L oD 5 o oW Mg oW
AA2 TBT | PL EVENT 2201 2012 2201
DP_TBTSNKO_M_C P<2> (2824 :||: DP_TBTSNKO_M._P<2> . ., o2 DP_TBTSNKL M._P<0>  E12 [ppya o p |3 O o e o oo A1 SVBUS PCH DATA i
0. 1UF ] o 2o DP_TBTSNKI M _N<O> _ Dil o N |@ 2 ) SDA_ CBD ¢ 16 19 0 56 6
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. X5R- CERM 22 - - - - -~ o2
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PP1VO5_TBTCI O 27 62 64
PPIVOS TBTLC CRITI CAL 2722 mN (Si ngl e- Port)
R " J10 OM T_TABLE K11 2700 nmW (Dual - Port)
??? MW (Single Port) T VCC1PO_ON U2—800 VCC1PO e EDP: 1100 mA
250 mW (Dual Port) VCC1PO_ON VCC1PO .
EDP: 1600 mA C29001 1C2910 [1C2911 |1 C29]ﬁ2 1 C29]ﬁ3 Ji4 vm1P07WMULé%EQEEGE4C veeipo | L10 C%9049 1 C%904.;]:_ 1 C%904F2: 1 C%904§ 1 C%904é 1 C%904§ 1 1 C2L§?:05
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63V e\ e\ e\ e\ J8 ML1 6.3V 6.3V 6.3V 5 6.3V 5 6.3V 5 6.3V 5 5 &
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CZ:?OO% 1 1 C29];E4 1 C29U]ﬁ5 1 CZ%];EB 1 C29U]ﬁ7 V8 | vocipo_oN VCC1PO Plz
J S L L RL
GZLéSfTZ R 2o o %"“g% T 2o T b GLO | vcipo_pe eed
CEO o>2<- 1 5?01 1 5?01- 1 5?01- 1 5?01- 1 GL2 | voe1po_pe voeipo | 711
Gl4 | veeipo_PE vecipo |_ULO
Gl6 | vecipo_Pe > voerpo [ VT
= G18 | vccipo_PE PP3Vv3_TBTLC 1s 17 25 27 62 64
= - vocipo | W0 .
HL9 | vocipo_PE ??? MWV (Singl e-Port)
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T9 fvss vsspe | _F23
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V9 |vss vsspe | _&20
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A2 | ysspE vsspe |_H23
A24 | ysspe vsspe | _J18
AALA | vsSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AAB | \ssPE vsspE | _L20
ABLL | ysspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7_| yssPE vsspe | _N20
ACLO | ysspe vsspe |_P2L
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | vsspe vsspe |_Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 Y19
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Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vas( max? o+ -12V TBT 15V BOOSt Reg UI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) 080 Vgs(thy: -1.4v CRI TI CAL CRITI CAL
- =PP15V_TBT_REG (15V Boost CQutput) SF84oD8 Rds(on): 46nOChm @ 4.5V Vgs L3095 D3095
- =PP3V3_TBT_P3V3TBTFET (3.3V FET I nput) o4 bz 56 50 49 42 a1 _PPBUS _G3H B ld(max): 3.7A @70C 6. 8UH 4. 0A FoeRD 12 PP15V_TBT 28 62 64
- =PP3V3_TBT_FET (3.3V FET Qutput) 8-13V Input o . PPVI N S4SW TBTBST FET . . 1YY Y L2 TBTBST BOOST __ A N[k Vout = 15.1V
- =PP3V3_S0_TBTPWRCTL Changes required < [o*of RERERRW BHFES: 35 PI VBOG2D- SM SRR * ™ R3089 DFLE230L =
- =PP1VO5_TBT_P1VOS5TBTFET  (1.05V FET Input) for 2s. 127 Vgifa . ;0} specified here. C3090 :| C3091: ¢ = 5 Max Current = 1.0A
- =PP1VO5_TBT_FET (1. 05V FET Qutput) R3080!| | 3080 = add’ property on another page. 105% 105%:: TBTBST SNS1_ 1 N 2 Freq = 300KHz
Signal aliases required by this page: 47%§ —L 0 1UF X5R- GERM 2 X5R- GERM 2 . §
- =TBT_CLKREQ L 1200 S T 380 - R3091*
- =TBT_RESET_L 201, Py 200K N ololo|xla
1% 4
BOM opt i ons provided by this page: TBTBST PWREN DI V_L 1200 = N [— | PLACE_NEAR=C3095. 1: 2 nm
(NCNE) 313 TI CAL
R3081* <R1> 1grEST EN LMLO 25 [y o ST CAL - o1
150K =2 3090
1/ 200 LT3957 sns2|_3
o TBTBST_| NTVCC 28 || nTvee N
2 M NERES-W BHES: 2 T
TBTBST_PWREN L IR : 1
TBTBST_VC 30 ve >
005 W NERESR-W BFFES: 2 T T 1 1
DNNSZ%LFM C§028UJ|5 1__ C§029U|2: i_ B 5:738:87 R30193K1 TBTBST_RT 33 |rr 35 —L_22PF 133K 20% — 20% ——
TN CET | BT T & 36 N s on g 2| | von gt 2
T 2 2 1/ 20W CERM y
XSR R 2 R Ry D581 P CERM A, TBTBST SS 32 |sg 0402 <R“°azé
e e 24 |oe S0 shorte to P MR BT 7 T
1 GN\D i nsi de package, STUFE 1 1 C3084 1 C309A 1 C3099
1533%%2 1 C3082 1 C:309'§ R§10924K1 1 8:33%%'4:1 no XW necessary. 1 gosslé R?QQSGK - jzl_og/ﬂUF - jzl_og/ﬂUF f— 9.%001UF
il%zluw - %ng“ZUF N ?%“OOP 1/ 25% T %dag/“v — — —— 100PF ,}/{:1%:;"/‘7 2 $2% cerm 2 $2% cerm 2 ig\r:{ CERM
¥ 2 gk cerm 2 g% ce A, 2 ehom <RRE SEEEER 2 S a5, 0805 680 o402
402
“re> P s == | | 0851 | 30981
WLO(falling) = 1.22 * (RL + R2) / R2 NEKW DIFEG: 35" 8y T o T
WLOQ(rising) = wLQ(falling) + (2uA * R1) _ X5R- CERM X5R- CERM
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on 1
o2 1495 % 53 91 7 ©°_PP3V3_S0 oo
EEEEEE L PP3V3_TBTLC 15 17 25 26 27 02 04 — 0§§6VK_ 7 R3088
> | sor-se3s YA
1R3040 -| CRITICAL ['R3007 '_|w 50w
%\’QK LJSVSDOO 100K 1S © G2 Max Vgs: 10V 2540:1
04 1/ 20w 1/ 20w
DnngLFBQ = ,%01 SLAAPO16V 561 1 TBTBST_SHDN DI V
BRE00BHA-S O TDEN PP1VOS_TBTLC 2 27 62 6 =
gl 87 Lo, gaoss
o " -
oo TBTENLC PWR o[ BT [0 330K N \_SOT_SG%OGVK 7
50 i
TBT_PCl E RESET_L 2 oot
101 PCH TBT_PCl E_RESET_L LY = 60 me +/ - 209 1 nERCEE
E atform (PCle) Reset . = SMC_DELAYED PWRGD ey s o7 30
EN -4
— TBT CLKREQ ISAL L e =
- oy TBT_CLKREQ L slar " 47 = 78T QKREQ I1SOL L ..
Pul | -up provided by SB page. oo R — =
n o
TBT " POC' Power -up Reset
TBT_EN LC | SOL
R3011 = o2 28 26 25 _PP3V. TBTAPVR
56 5K TBT_EN LC RC3V3
o n 1 a
S 3.3V TBT "LC'" Switch ) ——
ysolio, Voo Pull-up: R2810 PP3V3 SO
BHEEERE} PR SO | CEE2Y  RRRBIBILG e e 2yense UBQ30weser o TBT_PVR ON POC RST_L oy, = :
- = TPS3808 R3030
B[N vaur({eL TBTPOCRST CT 3 lor N (PAls  TBTPOCRST MR L 93025 o 100K
CRI Tl CAL u3010 THRM DVN5LO6VK- 7 5% 0w
C3010: 2 G\D PAD SoT- 563 0
2 SR N a0 Par t TPS22924C 1 C3031 C3030: - N = 2201
: 0%"% pu— 0. 0047UF 0. 1UF — TPS3808G25
629V = Type Load Switch 39 T T
020 S5R 2 3 yp 2 2%, x5r LY 2 WVt = 2.33V +/ - 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns
@2.5V |25.8 nohm Max 330?8'3:?“
C3011: = L
T. OUF —— XTR GERM 2
o233
X5R 4
0201-1 =
R3816 L
1 2 TBT_EN_LC RC1V05
NV . n ' :
B 1. 05V TBT "LC'" Switch o a2 9 11 gogo o g o, PPLVO5_SO 1.05V TBT "Cl O Switch
o¥bs 015 oa o225 20 2017 1 PP3V3_TBTLC
\ a2 90 27 17 10 1511 o _PP1VO5_S0 TPS22920 PP1V05_TBTLC 26 27 62 oa TPS22920 PP1V05_TBTCl O 26 62 0a
T et b | P lm [Tvex current = 4A (850 R3020° 22 T pa{ vex qurrent = 4A (850
B2 Bl 2% ]w N VCUT[
VI N Vi
@ ] w[ & U3015 uiﬁﬂ‘fv = = u3020 SYNC VAGTER-JAL M. B SYNC_DATE=02/ 067 2013
CRITI CAL Par t TPS22920 ’ CRITHCAL Par t TPS22920 T
C30151| 4 o2lo TBTENCIOPWR | ®Rlv . TBT Power Support
1. Ozhgllafﬂ—— G\ND Type Load Switch 3020 : = Type Load Switch
e ;r 8 R(on) 6.1 nohm Typ (g302§ (ke 1.0UF L 8 R(on) 6.1 nohm Typ d} Appl e | nc. <SCH_NUM=| D
@1.05v |10.4 mohm Max DVNSL ggl_(;ss_] L e @1.05V |10.4 nthm Max R AL >
NOCBSBLJng 1 = H oot NOTI CE OF PROPRI ETARY PROPERTY:
1. 0UF - 2[etts THE | NFORMATI ON_CONTAI NED HEREI N | S THE
t20% —— 1 1 PROPRI ETARY PROPERTY_OF APPLE | NC.
6, gV = THE POSESSOR AGREES TO THE FOLLOW NG
XER 2 1 O TBT_EN CI O PWR L | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 30 OF 121
0201-1 = |1 NOT TO REPRODUCE OR COPY I T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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8 14 6 5 4 3 2 1

3V/ HV Power MJX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
62 20 27 26 25 PVR
szl 37 19 35 1y 33 5,-EP3V3_S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c32871| C32801 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3 20 1
T60UF -1 o2UF L L /1UF I HVS3 890mMA 830MA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W . _: @1 SI GNAL_MODEL=TBT_MJX
i%ﬁo? 2 }4’__ T, 2’ X5R- 8% 2 VDD
e, ?| eR Rl 2| |7 gk cem PP3V3 S4 TBTAPVR s 2 2 20 o G\D_VOI D=TRUE R SAL
D 19 v3p3ouT| 18 NECKW DT H=0: (7B th Cs) L T 24
20 vars REESs) 327743 = (CBILOS024
w ez RISV TBI 1 . ([ T B T » = T BLADZR Nel> 0. 47UF | IR E2T 4 TBT_A D2R C Nel> 7 lre. o ena 15 TBT A OO SEL am=
18. 9V Max ] e ] VN REER i PTH=0: "= C3276 1|2 . TBT A D2R C P<1> 8 Jree A 0 eN 24_DP_AUXCH [SQL_L oo
Cc32151 [rC3210 32851 103286 1C3211 0. 470F Ié%zw P o P06 _TET A DP_PVRDN am =
7S5 0E 1 UF ORI CAL 0.1 —— : oAU DF TBTPA AUXCH C N C3230 1 » DP_TBTPA_AUXCH N 1 |aux
T i’gg/} el r | xer > st T g;{ DS A e 0. 1UF |}< g .+ DP_TBTPA_AUXCH P 2 o+ (1PY A O | 23_TBT_A D2RL_AUXDDC N s -
X5R- CERM 2 2 %38 QFN 201 402 [ =i C323 (1PD) AUXI O+ 22 TBT A D2R1_AUXDDC P ;-
16 |ENHVU FAULTZ|[ 4 0. 1UF X5R. &Ry 1 13¢gry—DP_TBTSNKO_DDC DATA 4 |ppc pAT TBT: RX_1
101 DP_TBTSNK K 5 looc_aLk
50 s 10 Ey—S4_PVWR_EN 5 |en | SET_va3P3 8 TBTAPWRSW | SET_V3P3 X
27 2 —IBT_A HV_EN 11 v En ISET_s0[ 10| TBTAPWRSW | SET_SO » @ IBT_A_CONFI GL_BUF 16 |cA peTout  cA DET| 18 TBT A CONFI Gl _RC 2
s m—PM SLP_S3 BUF Il 1715 I'SET_s3 9 TBTAPWRSW | SET_S3 o DP TBIPA M. C p<1> —C3232 1112 .. DP TBTPA M P<i> 11 ooy
—GD . B TBT%Sllsall 1%5“:{:1'315\/ R3 s ml"'_,ﬁ" DP_TBTPA M._C N<1> C30232§Uf xR 02 »n DP_TBTPA M._N<1> 10 Ipp. 19 DP A LSX M. P<1>
. DPM_O+| 28 71
A[~[elalal = ey See 8K 522, 6K 35 0. 22UF! 387 §.3Y 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 <
TBTAI ET. R <RV3P3> DP_TBTPA_HPD 12 |ippour HeOL 17 TBT_A_HPD ;
TBTAPWRSW | SET_SO_R = o
. . D _THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P I
55 6K 25 BK requires two R's per HV Nfw
'21% 1%2' I SET_Sx wi th CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
i 10201, : CRI_TI CAL
T T Thunder bol t Connector A
I HVSO/ S3  1120mA 1090mA  1170mA (12W mi ni num - 120-
L 1YY Y2 PP3V3RHV_S4 TBTAPWR F
32001 0603 NECKTW DTH= X TBTACONN 1 C
0. 01UF —— R312201 ggv EV GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 A (0-18.9V) %:30210§ 1
X7R- B "
G 1 1w i
GND_VQ D=TRUE . }4’
2 - CERM 1
Beth G ) 002 TBT Dir  DP Dir DP Dir TBT Dir g7 A R2D P<0> 4”302 22% I’ZUW_%{V\XSR v TBT_A R2D C P<0> s o
o TBT_A D2R P<0> ,—| » TBT_A D2R C P<0> - - J3200 - - TBT_A_R2D C N<O> 5
Leau; 0. 47UF NN o= o= - - » TBT_A R2D_N<0> C3271 1 <
n 2 @ TBT_A_D2R_N<O> C3275 1|2 » TBT_A D2R C N<O> - - I\/FD%TJTlHl - > 0. 22Up|
‘—| I’mv—zm—'n GND_VO D=TRUE GND_VO D=TRUE . - ’ -
0. 47URTT CERi Yorc 1 R3294! IR3295 TBT: RX.0 P - GND_VO D=TRUE | GND_VO D=TRUE
1K K SR TLGL R3271
1 5% 90w 514- 0818 ik
201, 2201 i OHOT_PLUG DETECT  GNDO ; 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5 [OCO GL M._LANEOP O-—— 5201
B | - O CONFI &2 M._LANEON O =
O G\ND GND O
25 [T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrﬁy—\ n DP_TBTPA M._P<3> P - 10 OM_LANE3P i [ ANELP O 9 - - DP_A LSX M._P<1> ,; ,,
o mmyDP TBTPA M. C N<3> =357 1 || 2 » DP_TBTPA_ M__N<3> — - 5 OM_LANESN M LANEING ;1 - - DP_A LSX M_N<1> 5
0. 22UF | 1385 5,37 TBT: Unused | 16 gfdg e " G';Dg 15 TBT: LSX_R2P/ P2R (P/ N)
. _LANE2P
18 | 5AUX_CHN M__LANE2N O+~
20 | 5P PWR RETURN O--2
GND_VQ D=TRUE
SHI ELD PI NS Bot h C s)
N / C342(7| TBT_A_R2D C P<l>
o I~ o b} H 0. 22UF 1 =
- o TBT A R2D P<i> 5737115 TBT_A_R2D C N<1> mmeon
4 - - n TBT_A R2D N<1> 0 22UF 5 8y
2 TBT_A_D2R1_AUXDDC_P - = TBT: TX_1 GND_VOl D=TRUE | GND_VOI D=TRUE
s IBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD .
2201
e A o o ro Lcazop g sourge, mes oo ;
K esu, 5 %{F{CE greater than or equal 470k R's for ESD protection
CERM t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!| |'R3251 (3294:| |1C3205 |'R3241 | %01 ( ) L P 9
1’0\/4 %‘M 330PF —— —— 330PF %‘%OK = Si nk HPD range:
“ﬁ@ 20W 18927 T2 8¢ §E2W ) High: 2.0 - 5. 0V
A 201,|  |2201 X7R- G55M BB ERM ] 5201 Low O - 0.8V
: : SYNC MASTER=J41 M.B SYNC DATE=02/ 07/ 2013
1 Thunder bolt Connector A
d} Appl e I nc. <SCH _NUM>| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 121
Il NOT TO REPRODUCE OR COPY I T
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3.3V WLAN Switch

Part TPS22924C
Type Load Switch
R(on) 18.5 nGhm Typ
@2.5V 25.8 nmOhm Max

Sense resistor on
sensor page TPS22924 PP3V. o 11 13 15 16,17 18 20 20 30 42
! PP3V3 W AN 57 38 39 41 68 “ PP3V3 WAN R AL P A2 HE R R
N -3 mm Bl ‘ouUT \4 B2
£03521 W s 2 URREERGS T Lapar  ux
&Z{IAUF Max Current = 2A (850 . o4 SMC_W FI P\/\%N 29 a7 a9
2 X5R
51450335 o5 3 !
3| %’IO P IBYPASS:J?,SOL 5mm © __?SU?):O
o
SSD- K99 N 2 8 v
A Al RPORT o
e 1 <
g 2 W Fl_EVENT L gD 57 50 o =
o weaPOE AP RRD N C3531 4|2 PCIE AP R2D C N am s e
ot1g - 0. 1UF T 38% cerv 0501
o - 1w POE AP RRD P C3530 1|2 PCIE AP R2D C P am s e
o 0. 1UF I T32% 3
pl - XORCERM 0201 pCl E CLK100M AP_N iz o o0
p 2 - PO E_CLKI0OM AP Pz e oo
g 10 - PCI E_AP_D2R P D 1 o0 0
p E - PCI E_AP_D2R N D 14 61 o0
o
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
oTis - PP3V3_S5 818,18, 18,18,11,18, 8 20 54 42
16
o >—
o7 S _PP3V3_S4 . 333638 39 58 62 6 APCLKRQ | SOL C3540
18 < 1
o R3553!| |'R3554 L 0 TUF
— 10 . 2 100K 232K VoD - 9%,
SSED) __C35U§: 1/ 200 Hoow U3540 2 S5R xR
o2 = %; M0 1,50 SLAAAPO41V
X5R
ks ! P3V3W AN VMON 2
A BYPASS=J3501: 1. 5nm
R3§58
o« AP_RESET CONN L 1 2 AP_RESET CONN R L 4
VN AP_RESET L e
1/ 20W
o¥h1 EN|6 SMC W EL_PVR_EN g 20 57 30
w| AP CLKREQ O L 7 )—Hpe AR AKREQ R L
TR an APCLKRQ | SOL
'R3555 d p 'R3556
K , 10K %
20W 1/ 20w
PCl e Wake Muxi ng i APGLKRQ BI DI R T 1
%97 pPava_s5 = R3357
BEE SEL | OUTPUT = 2 AANL AP_CLKREQ L &
5%
L PCl E_WAKE_L ( BO) 125w
1 1 — |
R3561 C§569 e s H | AP _SOI X WAKE L (BL) 0201
100K . Gltgg’ VT - - -
1/20W CERM: X 2 CRI TI CAL
R 0201 560 sl6 AP_SOI X WAKE SEL s iy
= NC7SB3157P6XG R3559
SC70
VER 3 B0l 3 PClE WAKE L oD 10 51 50 : Yoy :
LAP_PCl E_WAKE_L 4 |n B1[1 _AP_SOI X_WAKE_L oD 28w
GND 0201
Jj
NOSTUFF
L R3560 BLUETOOTH
LAAAZ s 39 38 36 33 29 PP3V3_$4
1/520/6’w 9
0361 N
0 5315U1F0 SMC PMVE_S4 WAKE L w0 a7 2
VEDl 0 T %“gx, NO_XNET_CONNECTI ON=TRUE
RVt X5R
375 01 ovNaALFE] | 122
DFN - pp 5| 6 USB_BT P Va:im DFNLOO6H4- 3
CRITI CAL SYM_VER 2
USB BT CONN P 10 M2 7 USB BT N ¢pry oo
S be 5 SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
0 es USB BT CONN N 9| pw DP_1=xNC 1167 sfz T —
oval L BT WAKE W rel ess Connect or
« |3 =
el 4 1R3512 <SCH NUm=| D
SI GNAL_MODEL=BT_MUX sp4 PM SLP_S4 L ermyia 10 3 a7 50 15K Appl e I nc. L
T oo SEL | QUTPUT Heow e <E4LABEL>
© | 5261 NOTI CE OF PROPRI ETARY PROPERTY:
Lo BISVWAKE (1) BERHERETL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 121
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OOB | sol ati on

o462 41 30 PP3V3 SOSW SSD
BYPASS=U3710: 5 nm
1 C3718
? /1UF

PLACE_NEAR=J3700. 1: 3nm I XSR CERM
CRI Tl CAL CRI Tl CAL

L3700
FERR- 36- OHM 6A TAEGFESTS o

2 SMC OOB1_R2D L -
o ormo PP3V3_SOSWSSD . 1(YYY )2 « PP3V3 SOSW SSD FLT 4(3710
l 01 S g% PPBV3 SO * F

1 C3701 lC3702 VOLTAGESS SV sz ElEiL —
°/ °/ 1
2 i ; CERM 2 i | CERM 51450449 R3710 R3700! &
CRI TI CAL 100K 100K =
PLACE_NEAR=] T Inm PLACEiNEAR—L3700. 1: 1mm 33700 1/2?}_\7 1/ 20W
F- RT- SM
GND*VC'? 5GND vao BYPASS=U3711: 5 nm
2 g g 52 .| SMC OOB1_R2D CONN L 0‘711%1_
315 oI5t o] SMC OOB1 D2R CONN L }Lé%»
410 —] XSR'SEBNQ—J?
515 oS50 SSD PCIE SEL_L oo 26 CRI TI CAL
515 ol SSD_DEVSLP a5 o = 6 74LVC108
02701 5% G E__PP3V3_ SO 715 ol4e SMC PWRFAIL_ WARN L SOT891
BREUBEHE % o5y RESET CONN L Dl SSD _PWR _EN Q) =5 %0 50 59 6
NC _SSD_MFG _RSVD 95 ] ]
o= mm—PCLE SSD RPD G N<3> C3710 1|12 oo vop=TRe N N SMC_PWRFAI L_WARN_L Si gnal Fias PU G SSD rodul &
o 1UF oo PO E SSD R2D N<3> | frrell | S [451ru]l POIE SSD D2R N<3> oo 12 6 67
o1 PCI E D VO DETRUE <o POE SSD R2D P<3> | [rreet2 [ 5 S]4471 PCl E_SSD_D2R _P<3> OO 12 o o7
1UF R CERM 0201 FEN D 23
o 12 r—PCLE_SSD_R2D C N<2> C3712 1 |[2_G\D va D=TRUE oo POLE SSD R2D N<2> | Jrrets [ J S[421ruel PCIE SSD 2R N<2> oo 12 e 67
1UF | [T0% 16V XGRCERM 020~ "Bl E_SSD R2D P<2> TRUE15 5 o 417RUE| PClI E SSD D2R P<2> 12 64 67
o1 PCIE SSD R2D C P<2> C3713 1 Hﬁ%\%% 165 o]0 oD
0. 1UF
o BCIE_SSD R2D G Nal> (3714 1 %\% o ofd
0. 1UF o d oo POLE SSD R2D N<i> | [rre18 [ § [ 381ruel PCIE SSD 2R N<i> O 12 50 67
o 2 my—PCLE_SSD R2D C P<1> C3715 1|2 awp vap-TReE oo POLE SSD R2D P<1> | [rree19 [ J S[371rel PCIE SSD D2R P<i> oo 52 6 67
0‘ 1UF |1U"n 16 X5R-CERM 0201 20 5 o 36
o7 12 r—PCLE_SSD_R2D C N<0> C3716 1|2 G\D va p=TRUE oo POLE SSD R2D N<0> | Jrroe2t [ J [ 351ruel PCIE SSD D2R N<O> oD 12 o0 60
LUF | [0 20V XORCERM 0201, o, PO E_SSD R2D_P<0> [ Jrrue22 [ [ 347re[ POIE SSD D2R P<0> oo 52 o 67
o 12 PCl E_SSD R2D C P<0> C3717 1 %%DQ%W PN N X
0. 1UF . SSD_CLKREQ CONN_L 24 [ |
25 32
26 g 8 31 PCIE CLKIOOM SSD N mieeer
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 27 15 ot 20 PCIE CLK10OM SSD P2 o or
2
28 o o 9
54 59
5512 %Teo PCle polarity inversion and | ane reversal
P ; o O are only pernmitted on the device side
56 61 ’
Supervi sor & CLKREQ# |sol ation 5712 %o provi ded the device PHY supports it.
Del ay = ~55ns o O
58 o o 63
PP3V3 SOSW SSD 4 1 e e PR3vA2_GeH pEmgeesess

CRI Tl CAL A 1 C3740

N s U3740 2 o Qunst i ck3 Connect or
2§}1§; 1 SLGAAPO16V 1

3
\l
N
Q
|
3
\l
N
'_\
e
S
c
T
—

SSD _RESET_L am =
EN| 6 SSD_PWR _EN (T 15 %0 58 59 64
7w ‘—V %Ts SSD CLKREQ L mom :
PAD___GND
‘R3742 d J
100K
9
ow
5201

_4 SYNC VASTER=J41 M.B SYNC _DATE=04/09/ 2013

SSD Connect or

d} Appl e | nc. <SCH NUm=| D
® <E4LABEL>

TTTLE

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
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72 32

; PP1V35 CAM

=5 VAN L3906

2 GND_CAM PVSSI

s PP1VZ2) CAM

PP1V8_CAM., 5.

0%};I,IAUF i 0
T o T -

C3910 |1 C3951

FJF& m;FéﬁmR
201

U505 &39" 21 f@ﬁs St dugiy

PP3V3_S3RS0_CAMERA ;; .,

1 2. 54Mv

2 _PP1V8 CAM

A
Z2NH %‘00% oo
PP1V35 DDR CLK o 1 2 —F 6301 1 —F ST X5R—F
— : 0402
U3900 VOLTAGESL. 35V 1 C3900 I )
BCML5700 g0t UF -
FBGA 2 Beith xor
N7 SYM 3 OF 3 0
J_ NS ]M . 7AG\1DCRI TI CAL AL 1§
= N6 D4 =
OMT_TABLE ol [& PPOV675_CAM VREF, . -
a0 ) e : : 3930 |: C3931
C7_|)Pci E_GND N4 1 C3927 %"“Q,UF 10UF
0°QIUF 2 x'gR 2 gE%\rslst
Gl4 DDR_VDDI O_CK| GB X5R 0201-1 0402-1
ML2_| )PMU_AVSS 01
DDR_VREF_O NS =
2 _GND_CAM PVSS N13 =
P14 PCl E_vDD1P2| &8 PP1V2 CAM PClI E VDD FLT _Ii _Ii
P15 | [SR_PVsSSC SRR W RITES: C39U§:2 ?33:33
R15 PCI E_PVDD1P2| D9 T —F %goil —F 3%,
X CERM X5R
VDD 0201-1 .
. GND_CAM PVSS K15 bOR_AVDDLPE| 1 PP1V2 (EAM PC! E P FLT J_ 0402- 1
L12 Y 1.2 ’ =
L13 M Pl _AvDD1P8| L7
L1a | [FPVSSP PP1VE_CAM
L15 D6 7
PLL_VDOLPS e I 03919_E
AL orp_vopspa| D7, (SPP3V3_S3RSO_CAMERA)  BYPASS=U3900. D7: 2. 54MM &“Q/UF E{P
- 2 2
= s 1C3938 T 561 stT 25
/OOPF _
D1 ML5 v
SR7VDD73P3C[—< 1 C3928 B iéJ BYPASS=U3900, J1: 2. 54MM
D5 N15 = 0201CERM BYPA§S
= T &
a Hi4 2 % L XWB900
[ H15 402 - SM
GND_CAM PVSSC 1 2
G SR _VDD_3P3D J13 N
€3} I J14 | NENEGK Y DTH=0:
[e2] Jis =
5 (=PP3V3_S3RS0_CANERA)
16 | [vssc ML3 P1V2_CAM SRVLXC PHASE.
. P =U3900. ML4: 2. 54MM
H? SRVLxC o [nia N-RE DIHRO! éé%:‘fgﬂ_
8 ENEG-SE DG 407u|:
HO K13 8%,
o SR?VLXD?O( A P1V35 CA'\I\:NER\/LXDD PHASE 2 2 o XV\BS’\?OJ.
2 CRECE YIRS
J7 vDD_1P35A| F14 PP1V35_CAM, = -
38
J9 VDD_3P3A[J11
K1
K5 vDD1P2_O| F15 PP1V2_ CAM XTALPCI EVDD lC3942 l
K6
K7 voDLPS_ O GLS PP1V8_CAM xs
K8
K9 F6
Al4 £7 .
V) F8 RN
NL F9 1 C3939
P5 VDIC | | L6 —1 o/F BYPASS=U3900. F15: 2. 54MV
RL L5 B )1( g
RS Ls il
E9 L9 PP1V2 CAM o BYPASS=U3900. G15: 2. 54MVI
B12 IXTAL_AVSS B15 =5 :
J_- VDDOL8 [ =
= R11
L3
L3901: 1 vsense qM1  PPIV2 CAM ., = V=V S vt Joor Ao01
L3902: 1 vsense_D K12 PP1V35_ CAM., 3 72 v MVEM CAM A<2> N5 |ooR ADo2
72 52 )
72 32 MEM CAM A<3> NB DDR ADO3
XTAL_AVDDLP2 72 32 M A<4> DDR:ADOA
72 3 (om MEM CAM A<5> M [bpR ADOS
12 22 (T} MEM CAM A<6> P4 [ppR ADO6
7 2 @MEM CAM A<7> N2 IppR ADO7
72 3 om} MEM CAM A<8>  P3 [ppR ADOS
72 %2 (T} MEM CAM A<9> P2 [bpR ADO9
72 32 MEM CAM A<10> J4 [ppr ADLO
72 32 MEM CAM A<11> R2 [ppR ADLL
72 32 M M A<12> L1 [ppR ADL2
72 32 MEM CAM A<13> Pl [ppR ADL3
72 3 om} MEM CAM A<14> R4 bpR ADL4
72 32 MEM CAM BA<0> K3 [bpR BAO
2 CAM UARTCTS 72 32 MEM CAM BA<1> L2 |ppR BAL
2 CAM _UARTRXD 2 52 o NVEM CAM BA<2> K2 oo B2
72 32 NVEM CAM CLK P H |pprR ok _PO
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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 33 93 31 5 PP3VS SO 59 50 49 46 38 37 36 35 30 17 PP3V42 G3H
BRHBABHNN5% 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 11200 tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: Ox12 Read: 0x13)
25 10 16 14 SMBUS 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 — I 73 64 \aKE_BASE=TRUE — 50 64 73
25 19 16 14 SMBUS 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 a8 49 37 SMBUS SNC 5 G3 SDA —  SVBUS SMC 5 G3 SDA 37 40 48
88 88 30 e moemr = 3538 &8 e BASESTRE = # (R ey = B R
1 L ) L ) L
VRef DACs Battery
u2200 J6950
Wit 0x98 Read: 0x99; Battery See Tabl
(Wite X a x99) TBT e — (See Tabl e)
1o 16 §2 SMBUS PCH LK _ Battery Manager - (Wite: Ox16 Read: 0x17) —  SMBUS SMC 5 G3 SOL 37 40 48
86 16 25 = 2800 = EE R
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— s potowra 92 16 10
= 3538 &8
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
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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
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44 a0 37 3¢ SMBUS SMC 3 SOl = Ban
i BEsme |
XDP Connect ors SMBUS SMC 3 SDA L
. SMC "2" SMBus S3 Connections R R ey
1800
1
(MASTER) TBT & MLBBOT, TBD Tenp
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EDP Current :12A
MAX Vdi ff @ 24 mv 38 39
GAIN : 100X

COMPUTI NG Hi gh Side Current Sense

PP3V3_S0

1
8

CPU_HS_| SNS: YES «

V+

CRI TI CAL
(100V/ V)

REF/

EDP Current :10.75A
MAX Vdi ff @ 53.75 nV
GAIN : 50X

62 58 43 42 41

OTHER Hi gh Side Current Sense =

PP3V3_S4SW SNS

(For R and Q)

PLACE_NEAR=R5430: 5mm

OTHER_HS_I SNS: YES

| MBC : DDR 1V2 Current

EDP Current : 7.57A

PP3V3_S4SW SNS

Sense (LPDDR + CPUDDR)

| APC : Ai r Por

EDP Current : 1.00A

(For R and Q)

t Current Sense

MAX Vdi ff 15. 14 rr\/52 gg :%
CPU_HS_I| SNS: YES GAIN : 200X
1 C5450 . SENSE R :  R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM _| SNS: YES
e Fffi{f;;i’;s&i'fs DRAM | SNS: YES o 1 C5460
2 &2 en - "'" v = 0. 1F DRAM | SNS: YES
0201 R5455 2 83V PLACE_NEAR=US000. A5: 11mm
6 |1 SNS_HS LOVPUTING L OUT 1 AR5z, I NG | SENSE - H\51A4261% ceor " R5465
s PLACE_NEAR=US000. E2: 11m 75 my— L SNS_1V2_S3 N s5lin - Scro our |8 I SNS 1V 1 QUT LA 3K, SMC 1V2S3 I SENSE  fomy s 50
11 ¢ R5451* o 1. C5455 CPU_HS_|I SNS: YES CRI TI CAL S PLACE_NEAR=US000. AS: 11mm
20K —_ %22 74 53 I SNS_1V2_S3_P 4N REF R5461* VF + C5465 DRAM | SNS: YES
20 20% g (200V/ V) 201 22
1/ 20W PLACEMENT_NOTESs: 2 GV 2(@)& == ;22
201 T 0201 G\D 1/20W < PLACEMENT_NOTES:: 2 G
2 Pl ace close to SMC GND_SMC_AVSS 4 55 a1 42 45 | oM _— 0201
2| Place close to SMC GND_SMC_AVSS 4 a0 a1 a2 0

OTHER_HS_| SNS: YES o) 1 C5430 MAX Vdi ff @ 25 mv
0. 1UF 3 .
V+ _— OTHER_HS_| SNS: YES GAIN : 100X
PPBUS _S5_HS OTHER | SNS 2 :5;03:‘{,, XSR PLA(I_NE&?:"LE;J%O A4z 11mm 62 50 43 42 o PPOVE SASW SNS
201
4. 53K PLACE_NEAR=R5470: 5 Al RPORT_I| SNS: YES
& HS_OTHER QUL 2 S Al RPORT | SNS: YES o 105470
. —— 0. 1UF .
PLACE_NEAR=US000. Ad: 11mm Vi p— PLACE_NEAR=U5000. C1: 11nm
sy 1 SNS HS OTHER P 4 ins (sovryy FEF 1 R54321 e 1 C5433 64 30 38 37 20 _PP3V3_WLAN - U5470 5 ;;;:MSR Al RPORT_| SNS: YES
0612- SHORT 17 205§ 0. 22UF | N 12 1 R5475
13| mp PPBUS G3H ap 280 2 &% OTHER_HS_| SNS: YES RIa787/. 1 sns A rPoRT N s e RS 6 I SNS PSYWAN | OUT 1 433K, SMC_W.AN_| SENSE .
L 201p|  PLACEMENT NOTEs: &b sve Avss 0.025 CRI Tl CAL it Al RPORT_| SNS: YES
Pl ace close to SMC - — MV < I SNS AIRPORT P 4w R5471* vzow 1 C5475
<L (For R and C ) 0612 1 (5] (100V/V) 20K o —— %,22UF  pLACE NEAR=US000. C1: 11m
= APN: 10450024 G\D 1/28W S PLACEMENT_NOTEs: 2 G2
. - - 3361
IROC : 3.3V SO FET Current Sense » _PP3V3_WAN R ~ Y D SVE AVSS e s
EDP Current :1.02A (For R and Q) — —
MAX Vdi ff 3.06 mv
GAIN : 1000X o2 58 a3 a2 a1 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3SO_I SNS: YES o 1 C5440
4543 43 23 1 56 PP3V3 SO Vi _— (1)0-%1UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
1; 15 13 13 ;% g 6. 3V .
3228 38202518 , mﬁg 2 %grin X5R 3V350R57||455’\B- YES EDP Current : 3.00A
os12-sHET 2|, | SNS P3V3_ SO N sl | st ouT |6 ISNS P3y3 S0 1 QUT 143, SMC_P3V3S0_| SENSE (omy 57 3 o
gl% CRI TI CAL o 3V3S0_I SNS: YES .
. 72 | SNS_P3V3_S0_P 4 REF[1 1 1 C5445 PLACE NEAR=US000. B1: 11
R54: '™ (1000w v) R5441 mo LG ™ o2 50 10 42 1 _PPV3_SASW SNS '
oM T D 1/ 28% T PLACE_NEAR=R5480: 5mm %%DaISSONS YES
. San ! 1
PP3V3 SO FET R ~ M, PLACEMENT_NOTEs: 0361 SSD_I SNS: YES mV TAUR A NAS000. o 110
Pl ace close to SMC L_G\D SMC AVSS 37 38 41 42 43 64 62 30 _PP3V3_SO0SW SSD - * T, 0% SSD | SNS: YES
(For R and © CRI TI CAL u5480 S55 GR R5485
= R5480 1|32 1 SNS SSD N sl N2 o I SNS_P5YSSD 1 QUT 1483, _ SMC SSD | SENSE o+
3.3V Canera Current Sense 0.003 CRI TI CAL e SSD_I SNS: YES
w 7« | SNS_SSD P 40N+ R5481* M= 1 C5485
Y5 (200v/V) 20K 201 f— g‘.j%ZZUF PLACE_NEAR=US000. C2: 11mm
16.36 v oD 1/??2'\7 PLACEMENT_NOTES: ey
N 201 Pl ace close to SMC 0201
o e PPSV3_SASW SNS 2l (For Rand O L GND_SMC_AVSS & 56 41 22 45
2% PP3V3_S3RS0__CAMERA = CAM | SNS: YES
{: PP3V3_S3RSO_CAMERA AR ERE VR ., _|» &420 =
a VT o 9% PLACE_NEAR=U5000. B2: 11nm . )
5 BRSVE SSRGS CAVERA = US420 2 &Rl er CAM | SNS: YES IBLC : LCD Backlight Driver Input Current Sense
M N_NECK_W DTH=0. 2 MV 5la R5425 EDP Current : 0.67A
1 | SNS CANMVERA N5 . [ “5102\7%10 wr | SNS CANVERA | OUT 1 453K, SMC CANMERA | SENSE a7 MAX Vi ff : 0.06 mV
CRI TI CAL o CAM_I SNS: YES GAIN : 500X
| SNS_CAMERA P_ 4| n+ REF 1 e 1 C5425
3 (200v/ V) R5422%% B LGP e seanisoo0 2 11 o2 9 43 2 m _PP3V3_SASW SNS
PP3V3_S3RSO_CAMERA R & /200 S PLACENENT_NOTE: 2 Jer! PLACE_NEAR=RS490: S LCDBKLT_I SNS: YES
M RS W OTIES. 3 t oTACE3. 3V 12| place close to SMC GAD SMC AVSS PEVI N SOSW L COBKLT LCDBKLT_| SNS: YES o 105490
R5é-21 (For R and O e 37 38 41 42 43 6 4 PPVI N SOSW LCDBKLT VT = %1 PLACE_NEAR=US000. B6: 11mm
PP3V3_S0 1 2 %~ NLI N W DTHE0. 4 W = 2 & LCDBKLT_I SNS: YES
g M NREGCW DTHEG. 25 v U490 Ssor " R5495
A VOUTAGESS. 6
by g os1z-sieRT 24, | SNS LCDBKLT N_sln oot I SNS_LCPBKLT 1 QUT 13 R%2 o SMC_LCDBKLT I SENSE g o s
& 1w )
T, ' CRI TI CAL 1% LCDBKLT_I SNS: YES
I%SAE:EF Rgé%g 1+ 1| SNS LCDBKLT P 4 R5491! va | 5495
19 S“I PP3V3 S3 .. 0, 1 (500V/V) 20K 20 —— 9,22UF  pLACE_ NEAR=US000. B6: 11mm
83 A w1 _PPVIN SOSW LCDBKLT FET aND 17200 S PLACEVENT_NOTES: A
oW wa PPVIN W LCDBKLT_FET — N 201, S o201
o RV BHES. 257 - Place ol ose o SWC GND_SMC_AVSS 57 5 11 12 15
VOLTAGE=8. 6V (For R and Q)
VAKE BASE-TRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A: 11 PLACE_NEAR-USO000. B3: 114 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5.
— R . WK\/Q R Qo + » w CHGR AMDN . 453K , SMC DGl N | SENSE o PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SR SIS C ] S NI =K
15 1% 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_| SNS: NO JTTEE - -
(L pgggee s ] e e H gh Side Current Sensin
1SL6259 Gain: 36x 3300PF 2 o 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO
sealer 2.78A 1V 2 v Sense R is Rr120, 20mthm , v 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO I I
Max VOut: 3.3V at 9.167A 7R cem 1SL6259 Gain: 20x o e App e nc.
EDP Current: 310A D SVC Avs a7 38 a1 42 43 Max VQut: 1.4V at 8.25A D AV 37 38 a1 42 43 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ® <E4L ABEL>
::‘;1 2 5“3’ 5;’ 11750008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
11750008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@Z@L&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 11750008 1 RES, MF, 1/ 20W 100K O-M 5, 0201, SVD 5425 CAM | SNS: NO | TO MAI NTAI N THI S DOCUMVENT | N CONFI DENCE 54 OF 121
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VPOR: PBUS Vol t age Sense Enable & Filter

PBUSVSENS_EN L_DI V

Q6510

s DCI NVSENS EN L

5
NT%BlGQCZ
SOT- 963
N-CHANNEL |6 PBUSVSENS EN L
R5502*
% m—SMC_SENSOR PR _EN 2 100K
1’2@%” Max VQut: 3.3V at 19.77V | nput
1 2
I 3 PBUS_SO_VSENSE
R5503*
27. 4K
> v 20%
o g EEBLS G3H . M, [ RAEGFAREUA099: Bt
SMC_PBUS_VSENSE gy o0 20
R5501* PLACE_NEAR=US000. A3: 11MV LA
CE_NEAR=U5000. E1: 11MV
1004 R5504'| |1 8504
1/ 20W 5.49K ¢ | 20UF
X gogz
201, 1/ 200

GND_SMC_AVSS ;; 35 41 a2 43

VDOR: DC-1n Vol tage Sense Enable & Filter

I CSO

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5Mm

CPU VCore Load Side Current

74
36 30 27 18 17 15 13 13 1.
1 59 56 45 44 43 41 40

65 64 62

PP3V3_S0

Sense

18
39 38

CPUVR_I SNS: YES
R5544

- CPUVR_I SNS1_P_R _T_ 43K

= o CPUVR | SNS1_P A ‘:2'8
1/11/50W
M- LF
402

CPUVR_| SNS: YES

1%
1/16W
M- LF

402

PLACE_NEAR=U5540. 5: 3MWM

1C5540
ook UF
—‘E ‘IX5R
201
Sense R is R7310, R7320
Sense R is 0.75n0Chm each,

CPUVR | SNS: YES
c5

Gai n: 274. 72x

CPUVR | SNS2 P 4
7 52 IR U5540
1%
VLR  CPUVR | SUM R P 1] N\l OPASS3DCKGA
402 \h\SC70-5
4 R_1 SUM |
CPUVR_| SNS: YES ! CPUVR | SU
PLACE_NEAR=! ibo 3:5MV CPUVR_I SNS: YES 3 Vs
Pt F5245 2
we . CPUR ISNST N R 20 . cpuvr ispst nr K30 1 CPUVR | SUM R N
1/110/50W 1/110/50W
M- LF M- LF e

402

CPUVR_| SNS: YES

402

CPUVR_| SNS: YES

EDP: 32A
AR LENE 085 %a: 110
R5548
aur 14 23K SMC_CPU_I SENSE _gry o7 o

1%

1/2’\§:OW
1

CPUVR_| SNS: YES
PLACEj\lEAR:LBUOO. B4: 11vM

|
I
OO
O
)
N
c
S

GND_SMC_AVSS 7 35 41 42 43

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

SYNC DATE=03/28/ 2013

PLACEiNE%g%% 3:5MW1 R515M47
Enabl es DC-In VSense X 42'2 1 2
di vider when SUS present. Rsfojéﬁl 52— CPUVR | SNS2 N 1 N CPUVR | SNS: YES %,{:110?‘,2’
yrD—PMSLP_SUS L 2 ) s 1R5546 402
VART Max VQut: 3.3V at 19.77V Input a0z M NO_XNET_CONNECT! ON=TRUE
1 2 1/ 16W
J_ s DOl N _S5_VSENSE 62"
R5513! 1
27. 4K -
5 1%
1/ 20w .
. o7, [ RAEARRT L0883
#PPDOIN GBH ISl [ SMC DOl N_VSENSE gy o 56 I MOC : CPU DDR Current Sense
o 1 PLACE_NEAR=|/5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
1% 5.49K & 1 37500
1/ 20 1% S T Dous GAIN : 200X
201, i 2 &3V o2 56 43 2 1 _PP3V3_S4SW SNS
PDCI NVSENS EN L_DI V. 201, 0201
|4 G\ND SMC AVSS 4736 4142 a3 v BRVVEM O SO_(PU— PLACE_NEAR=RS570: 5mm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o1 CPUDDR_| SNS: YES .| 1 05570
| = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
. V+ — -
CPU Vcore Vol tage Sense / Filter - ’”:“V’VEM © 50 Py U570 2 8% CPUDDR | SNS: YES
Y
X§a20 R5220 oe12-smoer 2|4 | SNS CPUDDR N sy 20 our | I SNS CPYDDR 1OUT 1453,  _ SMC CPUDDR I SENSE v a0
w8 PPVCC SO0_CPU 1582 CPUVSENSE IN 144 3K SMC _CPU_VSENS a7 30 1w B CPUDDR_| SNS: YES
PLACE_NEAR=R7310. 2: 5 MM L | PLAGE NEAR-US000. B7: 1164 Rg% S | SNS_CPUDDR P N ooy R R5571* LA g52527§
Cc5 1 20K —— 0. 22UF p| ace NEAR=U5000. H1: 11mm
— 200 2UF o T G\D 1/ 200 2 éx:%:‘/
2 X8R 70 62 53 23 22 21 20 19 17 _PP1V2_S3 o 28, 0201
PLACE_NEAR=U5000. B7: 11MM 0361 D. AVSS 7 35 a1 a2 a3
GND_SMC_AVSS 37 38 a1 42 43 PLACEMENT_NOTES:
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er (For R and Q)
NWE530 R5530 I R5C : 3.3 S5 REG Current Sense
64 62 SM .
2% % pp1vo5_S0 1582 PLVOSVSENSE | N% A3 o SMC P1VO5SO_VSENSE rom, EDP Qurrent : 3.0
11 is A . . MAX Vdi ff 30.00 nv
e PLACE_NEAR=R7640. 2: 5 MV 1/2%!0W 1 &%*3'\‘0 U5000. G 11WM GAIN : 100X
1 L0 220F 62 56 43 42 1 _PP3V3 SASW SNS
= Q4
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_I SNS: YES
. 0201 | = mm | 3
PLACE_NEARSUS000. GL: 11MM D AV PP3V3 S5 P3V3S5_I SNS: YES o 1 05590
o7 38 a1 az 43 M RUBBEGE o= Vir —— 91 PLACE_NEAR=US000. A6: 11mm
| CIC: 1.05V SO CURRENT SENSE / FILTER oMt U590 ? S RESs | O YES
s " R55900 (3. 1 SNS_P3Vv3s5_N sin | SCro out |8 I SNS_P3y3S5_I QUT 1432 SMC_P3V3S5_| SENSE .
rrent 0. 003 9% :
e iw < .. 1 SNS P3V3S5_Pp 4| W CRITICAL |y 1t viw | C"S;’S?J SNS: YES
GAIN : 500X 62 s 43 42 a1 _PP3V3_SA4SW SNS 0612- sHSN (100V/ V) R55290K 201 1 §TooUF PLACE_NEAR=US000. AG: 11mm
PLACE_NEAR-R7640: 5mm l P1VO5 | SNS: YES 2 D o a3% T, &%
3 1 X5R
P1VO5_I| SNS: YES o CESU(?:O PLACE. NEARSUS000. H2: 110 o & 0301
v T, % P1VO5_I SNS: YES = D AVSS 57 a0 41 42 42
PLACE_NEAR=R7640. 4: 5MV Us560 Shyr *OR R5561 M NREGCW DTH0. 200 PLACEMENT_NOTEs :
I NA211 453 VOLTAGE=3. 3V
74 55 [T I SNS_1V05_S0_N 5 N SC70 ~ out L& P1VO5S0 1 QUT 1A Is SMC_P1V0O5S0_I| SENSE oo #7 % MAKE_BASESTRUE = Pl ace close to SMC
CRI Tl CAL 18w P1V05_| SNS: YES (For R and O
74 55 I SNS 1V05_S0_P 4 N REFL1 R5562! 1 C5561
™ 201 1 2UF
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K - gooé% PLACE_NEAR=US000. H2: 11VMM SYNC VASTER=JA4L M.B
G\ND 1/ 20W 2 % AR -
~ A, 6361 . _ _ Vol thge & Load Side Current
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
L PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON d}@ Appl e Inc.
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD 5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE | NECRMATLON_ CONTAINEDHEREI N | S THE
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e e
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T /N WoLE R PART

IV ALL RI GHTS RESERVED

<SCH_NUM-| D
<E4LABEL>
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6

3

| CS3 : Adjustable Gain CPU VR Current

R5620
PP3V3_S4SW SNS 1A% 2 PP3V3, SNS_CPWVI R5660 R5666
1% M N_LI NE_W DTH=0. 5 nm 36 30 27 18 17 15 13 13 11 & _PP3V3 SO 1 2 INS HS GAIN P R 1 ISNS HS GAIN P oD + 7
aow M N_NECK W DTH=0_ 20 mm 59 36 45 44 25 23 41 36 35 58 Y
202 1/ 20w 1/ 20w
vy
0201 PLACE_NEAR=US660. 3: 5MV R5662* 0201 ’isgélgl?
1K 0
ADDR - 0x56/0x57 (r/w) ESPU?:O i oy SNS_HS COVPUTING P 2
ADDR_SEL Dot 11200 S8
e BYPASS=U5620. 1: 5: 3MV i xR 201, R5668
. o201
2628 PU. SMBus node I SNS HS GAIN N RL N N o @ 7
5%,
1/ 20w
201 Us5620
2 PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MM
R5625 PLACE_NEAR=R7150: 5MM ) R5661!
6 Vi
1 ADDR_SEL/ GAI N_SEL SMC_CPUVR ADJUST | SENSE R 1 Y 2SMC CPU;/RCgIZJZU;T | SENSE gy 37 39 660 2271§ 52 | SNS HS UTING N 1 0 K
A U3) oSN HS COVPUTING N IAAA2Z
74 42 [y CPUR I SNSL P R 2 |SENSE+ 8 RD L . 120w 0. 220F CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 R5665 R ;
74 42 [y CPUVR I SNS1 N R 3 |SENSE- 10 [ svBUS sMc 1 S0 saL G5 3 3 4 o 9201 L o 74 43 41 [Ty LSNS HS COVPUTING P 5liN  SC/0  ouT |8 ISNS HS GYIN OUT 1 2 ISNS HS GALN QUT R 201,
PLACE NEARUS540. 1. SV S SMBUS SMC 1 SO SDA CBD) 14 32 37 40 44 63 69 73 S OKPLUS_WAI VE=Ndi f Pr_badTerm| CRI TI CAL 1w
- o 7 NO STUFF 443 a1 | NG Nl oo ReFlL R5663! e
PLACE_NEAR=U5000. A7: 5MM ( V) 20K -
G\D
GND_SMC_AVSS o7 on a1 4z 4 ~ Ve
2
GAI N. 500X

I LDC : LCD Panel Current Sense / Filter
o2 50 42 42 .2 _PP3V3_SASW SNS

PP3V3 SOSWLCD —

ey 0wl I
LSRG 2 I PAREL FEREVES

MAKE_BASE=TRUE
PP3V3_SO0SW LCD

-
o

RS%Aﬂ)la | SNS PANEL_N_ 5w

0. 020

o3 1 | SNS PANEL P 4w

M
0612- SHORT 17

PANEL | SNS: YES
C5670

Sense Pi ns

gain stage for

U5800 ( EMCL704)

PLACE_NEAR=US000. C1: 11mm
PANEL | SNS: YES
R5675

PP3V3_SOSW LCD R
PF’3V3 SOSW LCD R—
LI NE_W DTH=0. 3 EDP Current: 0.750 A

M N-REGKCW DTHEO. 5 M .
TAGE=3. Max Vdiff: 15 nv

6 I SNS_PANEL_| OUT 1 4 53K,
150w
MF
prst
Gai n: 200x
Scal e: 0.25A / V

MAX VOUT: 3V AT 0. 825A
PLACEMENT_NOTEs:

Place close to SMC
(For R and Q)

Di screte H gh side Current threshold

SMC_PANEL _| SENSE 37 39
PANEL_I| SNS: YES
1 C5675

—T— 20% PLACE_NEAR=US000. CL: 11nm

GND_SMC_AVSS ;; 35 41 42 43

In battery di scharge scenario negative voltage wll

present on IN+/- pins with | NA output voltage decreasing

from 3.3V with increasing discharge current.

Wth 100nmA battery current, WII have 10.2nV difference

g?_m ng |nto sense pins of U5800.

his wll

CPUVR_| MON

set the m numum current threshold at 0. 100mA

VR | MON Current Sense Filter

PLACE_NEAR=US000. B3: 5MV

SMC _CPU | MON_| SENSE

oo 37 %

BOM OPTI ON

e L 000, es: 5w
e

— 2.2\
— 10%

107
2 X5R CERM

0201

GND_SMC_AVSS ;; 35 41 42 43

= 0. 406nV Vth = 0.442
= 0.290nv = 0.687A from battery
Hyst eresis TBD based on RC val ue changes

U5602
DVN32D2LFB4

DFN1006H4- 3

SYM_VER_2

1|G
BMON_COVP_ QU

NO STUFF
C5611
P3V3_S0 0. 22UF
® 1 2 . - 1
BYPASS-LB601: MM 1 BMON : Discrete BMON Current Sense / Filter
1 C5613 20%
0. 1UF SR
%;Q/ 0201
2 74 65 64 62 61
I o R5619 sprupdiiiiEEeVe SO
1 , 255K, BYPASS—LBGOl 3MM
1 1%
Rt R5616 i
1/15w 1o, 2K2 402 I %RM X5R
212" 18 HS_covP_ouT BMON_COVP_FB
HS_COVP_VREF Yo" SMC HS COMP_ALERT L ‘R5604
oD *° 100K R5606 60
U5612 | ol Hiow ,110:2 5 NCP6541T
IR5615 DVN32D2LFB4 VECLF M + 0-
49. 9K PN R 3 2 yaew
Wiow lbs 1lour R BVON_COVP_VREF 02 _
2402 >
1[c* sk
1 1
1 y Gai n: 50x Ro605
19% Scal 2A |V T =
1(I)?5610 L Max VOJt : .3V at 6. 6A Rt ¢BMON IQUT R\
3750w 1 C5600
2'6”2:01 = 1 10%lUF
25V
'R5600 235
5%
1/ 20W
220l BYPASS=U5600: 3MM 20501
RB521ZS- 30 = :
K C5606 1
e
CEFWP'XQ\F{Z
b5k
« o1 SNS_HS LITLNG | CHGR CSO R P/ N are swapped on purpose o
to neasure power into the system 3
CKPLUS_WAI VE=Ndi f Pr _badTer m PSI\ AGZq_g PLACE_NEAR=US000. A3: 5SMVI
pommCHER CSOR P shin Sc70 our |6 BMON_| OUJ 359:98
CRI TI CAL 1% 23k BVON_DI SCRETE_|
7 50 @wga?vrv;:—' N+ REF| L R5601* 18w PLACE_NEAR=U5000. A3: 5MM
. . . CKPLUS_WAI VE=Ndi f Pr_badTer 20K 2@? 1C5602
Repl aci ng caps with 100K PD on | SENSE SMC i nput s o w25 — 02k
o 201, 2 SER
8361

1A from Battery

SMC_BMON _COWVP_ALERT L 30

SYNC MASTER=J41 M.B

SYNC DATE=03/28/ 2013

TTTLE

Debug Sensors 1

d} Appl e I nc.
®

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD PANEL_I SNS: NO L L G\D_SMC Avss # I NOT TO REVEAL CR PUBLISH IT | N WHOLE CR PART
=3 3223 IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FClLON NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

<SCH_NUM-| D
<E4LABEL>
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5

4

3

f e e - e - oo
IPI acenent note:

Pl ace (6830 between near rear vent on bottom side
L - - - - - - - -

CPU Proximty,

| nl et

VOLTAGE=3. 3V
M N_NECK_W DTH=0. 25 nm

., DDR and BMON THR Sensor

Rsgo0  HNEREmam
sugnnBREEL PP3V3 S0 1 2 PP3V3_SO_CPUTHVENS R
£ 1 C5800
v zow 0. 1UF
201 Y
CeRM XGR
* NOSTUFF
74 | NLET THVBNS D1 P 1|f58|c()2 156826
ol 3 PLACE_ NEAR=Q6830: 3MV c5801 1 = ~| CRITICAL ?,"%SW ?,"%SW
, Pl acenment note: 830 ) 1 AR NGRS D 50 00pF —L VDD yer yer
Pl ace Q6810 next to DDR/5V/ 3.3V supply on TOP side BC346BLP _ 4nZPF o '\%§90 2 2
oS T D T e T L T DPNL006TH 3 3%, PLACE_NEAR=US800. 3: 5mm x7r con 2 EMC1704- 2
2 2 NPO- COG CERM 0201 5 QFN °
oo 7a | NLET _THVBNS D1 N bP1 THERM CPUB NS ALERT L oD >
—1.3 |ont ALERT* |10 { CPUTHIVBNS ALERT L o
CPUTHVENS D2_P
PLACE_NEAR=Q6810: 3MM NO_XNET_CONNECTI ON=TRUE - L 4 lpp/D\3 SvDATA| 11 SMBUS SMC 1 SO SDA LB 14 32 37 40 43 64 69 73
3 1 811 2 860 5802 1 PLACE_NEAR=U5800. 4: 5nm
. - 810 . 1'658 X Dg&uoem_s o802 1] 5 | ones oe3 svokl 12 swBUS sMc 1 so sa QD> 14 52 97 40 43 04 59 73
- 5% 5% 0% —T—
! B(%46BLP 2 28y 2V 2 BC846BLP 0V, 16 | SEnsE+ ADDR_SEL| & CPUTHVENS ADDR SEL
- NPO- COG- CERM NPO- COG- CERM X7R- CERM . =
car_vent on | - - - DFNI0OGHA-3 0201 PLACE N steoogm 3 o201 | PLACEISARFIISRS BRI 15 | sense- @ia? 'R5805
- NEAR= : -~ X NC
. 7 0 ISNS HS GAIN P 13 | pUR SEL %/uzuw
- 14
Detect DDR/5V/ 3.3V Proxinity Tenperature a3 | SNS HS GAIN N TH_SEL B, 5501
< LTa
TURE CPUTHVENS DUR SEL G\D  THRM PAD ,Placenent note:
R5803* CPUTHVENS TH SEL - N Place U5800 under CPU ' L
10K & NOSTUFF, = T T AN A e T Yo =
) R58%41 Wite Address: 0x98
1/ 20w
251 10K Read Address: 0x99
2 1/ 20w
201,
TBT, MLB Bottom Proximty Sensors
R5840
0
s TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBNS P .4 74
. e TBT, M.BBOT and TBD Tenp Sensor
EAR= N 1/ 20w
)~ M
1
§5820 1 1 $5820 0201 R5810
BC346BLP 5%, e a0 27 10 17 1295 482 81 PP3V3 SO 1 AA'A 2 PP3V3 SO TBIM.B I SNS R
DFN1006H4- 3 ) 2 8BS 006 CERM R5841 WRIALBITBIHINENS o M N_LT NE_W DTFH=0. 5_nm
TBTTHVENS D2 R N 1 AN 2 TBT MBBOT THVENS N vadw s * 5810
7a _Naa 74 - 0. 1UF 1
5% 1 69 R5811
S 2 53 on 22K
0201 us810 0201 1/ 20W
S TBOTHVENS_D2_P EMC1414-1- Al ZL L A,
- e - - o oo oo o oo MVBOP
TBT M.BBOT THMVSNS N a4 74 Pl acenent note: [ NO_XNET_CONNECTI G\CngJlE:g s 2 oPL THERM / ADDR) 7 TBT | NLET THM L
3 . ' i '
A PLACéEi\I(E)AR:@SAO. 3mv  Place Q6820 close to TBT on TOP side 2200PF —— 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L o
1 1ov
5 4685f|1_g — 47PF xR R 2 4| bp2/ D3 svoaTAl 9 SMBUS SMC 3 SDA CED 56 57 40 64 72
DFN1006H4- 3 2. TBDTHVBNS D2 N
R 2 XS oG- ceRm 74 4 B> 5 | pne/ DP3 svoLk |10 SMBUS SMC 3 SCL LB %0 37 40 64 73
TBT_M.BBOT THVENS P s 7 e e e e e oo P, D
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
L o o e a a2 a2 e @2 @ @ @ =@ @ = = = = =
TBOTHVENS D2 P e 74 40 B TBT_M.BBOT THVENS P
3 PLACE_NEAR=Q6850: 3MM ., o NO*XNH*OWAECT‘GggUfZ .
850 1 ! S?pspso ' Pl acement note: I PLACE_NEAR=US810. 4: 5mm 2200PF
BCB46BLP o EH TBD ! - oV SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013}
2
DFNLOOGHA-3 2 &Y. 06 cerm Lttt s s s s s s e PLACE_NEAR=US810. 5: 5mm XTR- CERM MItE Ther I SenS ors
0201 ma
TBDTHVENS D2 N a4 74 [ZRTVe: TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38 d} | | <SCH Nuwve 1D
Appl e Inc. =
o <E4LABEL>

74
TBT M.BBOT THIVBNS -R-*

74 a4

TBT M.BBOT THVENS P —

TBT M.BBOT THVENS P

a4 74

74 a4

MAKE_BASE=TRUE

TBT M.BBOT THVBNS N

a4 74

74
TBT M.BBOT THMVBNS N-—"*

TBT M.BBOT THVBNS N —

MAKE_BASE=TRUE

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLLOW NG

N
1
IV ALL RI GHTS RESERVED

NOT TO REPRODUCE OR COPY | T

NOTI CE OF PROPRI ETARY PROPERTY:
HEREIN | S THE

LE | NC,

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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FAN CONNECTOR

R6010 PP3V3_S0 §a8%380sg 1517 a8 27,20 35 0
'Y NOSTUFEF
1Z6w + C6010

0201

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

PP5V_SO b 47 32 40 51 92 56 50 59 o1
51850793
CRI TI CAL
1
R6060 FF14A- 4C RLIDL- B- 3H
47K Fg; RT- SM
1 28 NCx—=—(O
R6065 2R,
P 1[5]5v bC
+ @ SMC_FAN 0_TACH 1 2 o EAN _RT_TACH 2| | TACH
uSBw 20| MOTOR CONTROL
201 O | G\D
chiQ

R6061
10%5
1/ 23W

281

1

2

- e

YM_VER_3

1
Gl

S

o [ SMC FAN O_CTL

T3 7o« FAN RT_PWM
(]

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

TTTLE

Fan

d} Appl e | nc. <SCH_NUM=| D
® <E4L ABEL>

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 60 OF 121
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

@ w0 o7 20 1 3y o PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 ©| CRITICAL
100K 3;.3K 0. 1UF - VDD
0w oo T U100
, 261 2361 XSR- CoR 2 64NBI T
WSON
s SPIL_MB CLK 6 |sck si/sicol 5 SPIL_MB MOSI 4 6 LPC+SF)| Connect or
SST25VF064C
o0 SPIL_MB CS L g cer °“"T—TA§';§m 2 SPI_MB M SO
SPI_WP L 3 d v e e LPCPLUS
o0 10 15 D> SPI ROVl USE_M_B 7 JrsT*/ HaLD* CRI Tl CAL
NOTE: |f HOLD* is asserted VSS THRM PAD)| DF40(\)]-63%8PO-O av
ROM wi || ignore SPI cycles. N MST-SM
50 50 40 40 30 97 35 35 20 7 _PP3VA2_G3H 31~y 32
o1 59 55 55 52 1 45 %2 37 3 PPBV._SO e
ooz o | SPI_ALT M SO oD e o
= o o0 17 y—LPC_CLK24M LPCPLUS w3 00l" o | LPC FRANE L O 57 s o
o o0 37 114y LPC_AD<O> -— ? 00 g o—a | SPIROM USE_ M B G 50 10 o
O O
o o0 37 114gy—LPC_AD<2> — > 10 o PM CLKRUN L oD s o o
oy 1y LPC AD<1> -— ! 38 12 o SPI_ALT _CLK @3 o
o o0 27 gy LPC_AD<3> 300 g | SPL_ALT CS L < o
o 5o [ SPL_ALT_MCSI 1510 0110 qup | LPC SERIRO D 55 57 o
os 16 15cgyXDP_LPCPLUS_GPI O —t_ 10018 g | LPC PWRDWN L am e o o
o o4 15 [y LPCPLUS_RESET_L - 900120 o [ SsMcTD oD & = o
o 3 37 o SMC_TDO 200122 ¢ | SMCTCK oo 7 36
~ TP_SMC TRST L 23100124 g | SMCRESET L O 57 % 50 o
s _TP_SNC_NMDL - 251002 o | SMC ROVBOOT o = o
os 20 a7 SMC TX_L - 27 28 o | SMCRX L a7 26 0s
(a2 -+ 0 O T e oD
O O -y D 37 38 o
33 C 34
51651039

SPI Bus Series Term nati on

SPI _ALT_M SO 4

il SIATMS .. Matt Card ROM Sl ave

PLACE_NEAR=J6I00. I575mm PI ALT K 46 60
PLACE_NEAR=JGT00. 127 5mm Sp| ALT _CS L 4, o,
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1R6128 |*R6127 |'R6126 |['R6125
24.9 43 43 43
20w 20w 20w 20w
2201 2201 2201 2201
R6110 R6120
SPI_CSO_R L 155 2 sPlcso L 1743 2 SPI_MB CS L
m PLACE_NEAR=UO500. Y7 5mm 5% 5% PLACE_NEARERGIZ5. Z75mm @
1/ W 1/ "
R6111 W R6121 W

o 14 SPI_CLK R 1 2 o SPI_CLK 1 2 SPI_MB CLK gy o
@—Pmmﬁumum—w’\éy\/ ’\/Sy\/ PLACE NEARERGTZ6 275
CPU Mast er v gow R6112 R6122 Uzrgr—fw M_.B ROM S| ave

201

o ey SPI_MOSI_R 155 2 SPL_MosI 1043 2 SPI_MB MBIl o0
PLACE_NEAR=UD500. AAZ: 5nm 27 27 PLACE_NEAR=R6127.2:5nm
1/ 20W 1/ 20W
R61113 M R264123 M
Pl 1 33 wSPl_MSOR) 1249, . SPI_M.B_M SO (g s
—NEARE i AVAVA NV PLACE NEAREUBT00. 2 5wt
1/ W 1/ W

69 37

o0 37 CD—oPl _SMC_MOSI 1 2
LY,V PLACE_NEAREUSTO0. 5: Imm

SMC12 WMast er 1/£§:§w R6116
@ v —SPLSME_CLK 2 ’\}é\/gmm?m—i—
5% — — -6 imm
s R6117
60 37 SPI_SMC CS L 1 2

1/2%:?’\/ SYNC MASTER=J41 M.B SYNC DATE=04/02/ 2013

LPC+SPI Debug Connect or

CS Appl e I nc. <SCH _NUM-|D
o <EALABEL>

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

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

APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HzZ

GAI N 6DB
e M N NECK_ W DTHO. 2
R6414 M N LI RE W ETH-0.5 mm
66 62 58 55 54 40 35 22 PPBV SARS3 AN 2 PP5V S3 16210,
2w 518S0519
el 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
—— 0. 1UF 3 R6413* 106401 J6404
2 1% Eerv PVDD 160K S—47UF 78171- 0002
CRI Tl CAL 0201 U6410 w20 2 égas/ﬂ\\? T A .
6410 o 0805- LLP —O
0. 1UF MAX98300 12 M N_NEGK W DTH=0. 20 mm
74 65 61 [T SPKRANMP_I NR P 1|2 72 MAX98300 R P ) N o el VTS M ILLINE WOTHRO. 30 74 6s SPKRANP_ROUT P Y
| 4 NAX98300_R N I our-| < 14 62 SPKRAVP_ROUT N 2] g
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DDRREG 1V8_VREF, _ ~mm VREF o 11 CAL DoRREG PooE , WWNECWW BFHES: § ] W | o daL
e ' vDDQsKs| 9 DDRREG VDDQSNS | 10744 ]
Cg‘411§ 1__ 12RB747]K5 TEEWETEL? - DDRREG FB 8 [ReFIN Vil s & PPOV6_SO DDRVTT — P 5 |BG r__% —:36%0%UF C7446 1 Vout = 1.35v
% —— %, TR -1 ™ DDRREG MODE 19 |vooe VTTSNS| L XW NE .g mm & 2 A ) 14.1A max out put
R LBV 2 Hoow DORREG TR P 1o e DORREG VITSNS 1 53,2 M RERERR-YY BHES: 8 A ¥ 1a100; PO \/, s
prsssto e 2201 inico v5m VTTREF - Mo Ace NEAR=C2720. 1: 3 @ CRI TI CAL xR SER'%' f = 400 kHz
CRITI CAL C74411, |1
S P00 L THEM DOR_BUF 1C7462 1 3300 —= [LCIHS | e o v
R7416  |icra16 | g7 4 3 RS- E —F ] oitutl’| Tl | (Oxwao1
%W = QP 1UF R7417 1R7418 &85 ° M
2 3;{1 CERM 200K . T 1
o492 6 1om %‘éow } ‘éow
e T vy SR
XW7400%) O 23 ==
1 402
D_DDRREG SGND_
_gl({;f' £R-Yy BIFES: T5"n
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T
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ﬁ&c VASTER=JAL NLE

SKI PSEL Strap
VREF2 Auto Skip (Hi gher Efficiency)
VREG3 OOA Auto Skipl(Lower Efficiency)
64 62 a1 _PPBUS_S5_HS OTHER | SNS BYPASS=Q7520. 1: 1. 5nm _
62 53 36 PPSV_S5
cr542 1|, crsa0t|, |* C7570 1 cr541 62 58 55 54 49 47 35 3 EPSV SARSS crs84 1, crss2 t|, | c7s81 1 C7583
62UF- 0. 023CHM 62UF-0.0230HM— — —— 1000PF  ——1uwF 62UF- 0. 023CHM! 1000PF
20% 200 T~ T 19% T igt‘ 54_P5VP3V3 VREG3 20% A
2 1y 2 2 3% ceru 2 & M N_LI NE_ W DTF=0. 2 mm ) 2 3% cerm
et et 0201 402 M N_NECK W DTH=0. 2 m eirat 0201
54 P5VP3V3 VREF2 BYPASS=Q7560. 1: 1. 5Srm
1 o & & N G s 1
R7500 c7501 c7503
) B B ~ 0.220F —— 2208 —— P3v3 S5 VBST R
s [} z i M N_LINE_W DTF=0. 6 mm
120w Q S o o [ e, o 2 M N_NEGK_W DTH=0. 2 mm
DI D=
201 g g g p ) R75£L: g 5
F=400KHZ SKIPSELL L p Cs %273@”3
P5VP3V3 SKI PSEL SKI PSEL2 5% PP3V3 S5 REG R a2
58 55 54 49 47 33 32 PPOV SARS3 1 14 EL 7501 ENL 12 svc pm e o 47 58 5 iow
ocS &N < 402 -
Vout = 5.0V < B Vout = 3.3V
CRI TI CAL  P5V_S4RS3_REG L P5v_S4rs3 vesT 31 |[VBST1 o VBST2| 26 P3' VBST M N_LI NE. CRI Tl CAL
7.2A MAX OUTPUT [ 7520 oor=re 6 — | M NLLNE wOTHO. 6 e O DT=TRUE @ O DT=TRUE M NNECK v S5 REG L 17560 6. 5A MAX OUTPUT
M NNECK-W m c
g - 7| S PSv s4rss DRVH 1 |DRVHL ~ DRVH2| 24 P3V3 S5 DRVH O DT=TRUE -
2. 2UH 20% 13A- 0. 0120H 7 [Jvsw TR| 4 M N LI NE_ W DTH=0. 6 mm O DT=TRUE GATE_NCDE-TRUE 2 GATE_NODE=TRUE O DT=TRUE VR 2. 200 20% 134 0. 0120HM F=400KHZ
. . 1 2 oo 811 ORI TI CAL M NNECK W BTHRO. 2 mm Psv SaRs3 LI 32 |SWL o swel 2 Pava s LL _ - ' 2 . S—
CRI Tl CAL Pl MEOG3T2R2NVG- SM m N’HHN:&E’VWV gﬁg g ™ DI DT=TRUE SW TCH_NODE=TRUE [ SW TCH_NODE=TRUE DI DT=TRUE m N*h'géf 1 B0 TR S
150UF- 0. 035 15251798 — = P5V_S4RS3 DRVL 30 |DRVL1 DRVL2| 27 P3V3 S5 DRVL - 15251798 1 150UF- 0. 018CHW 1. 84 7572
c7552 |, 2 2 | M N_LI NE_W DTFH=0. 6 rm D DT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE D DT=TRUE s 2 2 C7590 crs02 C
H
p— crss0 1 gstzo xw521g] 5 M NNECK W THRO. 2 mm PS5V SarS3 csp1l 7 |CSPL csp2| s P3V3 S5 _CSP2 steog] stelg] 0% o

20 209 .

3 100F e b NO _STUEE P5V_SARS3 CSN1L 8 _|CSN1L CSN2|_17. P3V3_S5_CSN2 b b 2 6.3V 2 .
Pav- T 20% PLAGE NEAR=L7520. 1: 3mm C7518 R7548 %7?3:8 oo o AT XiR, cERM
case- 8251 X R s

o 2 PLACE_NEAR=L7520 2 mn | NOSTUFF ?.llluf 54 _P5VP3V3 VREG3 1 ,\;\{\' 2 P5V_S4RS3 FUNC 11 |MODE RFL3 P3V3 S5 R L[z PLACE_NEAR=L7560. 1: 3mm PLACE |NEAR=1|7560. 2: 1. 5nm
. L C7571 PLACE_NEAR=L7520. 1: 3mm 11 e o PsV s4rs3 VBl 9 |VFB1 vFB2| 16 P3V3 S5 VFB2 11 PLACE_NEAR=L7560. 2: CRITICAL
— 855" 1000PF > 10% sV S4RS3 COWPL 10 |COMPL covpz| s P3va S5 cowe? 10% 190UF-0. 010GH{4 1. A
= 100 o2 ot M N_LI NE [WDTFED 2 7 WA WOTre0. 2 L/ s
2 30K cerm - 0402 M NNEGQW BTHE0. 3 mm PSVS4RS3 EN R4 |EN1 EN2[ 21 Psvass EN R M NNEGCW 01 m 0402 2 C7593 p—
1 PLACE_NEAR=L7560. 2: 3 20%
0201 3 ;
PaceREAreT7550 T 1. sl R7547 ={PGOCOL PGOOD2| 20 R7546 XWr's 8] v 2
- , 1.33K, R O STUFF GN\D THRM_PAD 1. 54K Chse-B2-SM
P5V_S4RS3 VFB1D) Y R7536 |, R7537 - - Y 1
TE WDTHE0 2 7.5k
M NNEGW DTHEO 3 | wzow 5 20K . S| xwrso0  ©| 35353905 wzow A g s e ow
201 e Daow R7549 il 201 R7516 \7“ M N_NECK_W DTH=0. 1 nm
o0 e 0 : z 6. 65K 2 X7R. CERM =
2 201 5% 1% =
. P5V_S4RS3 1R 4 Veow J_ PLACE_NEAR=U7j01. 28: 1mm 11200 0402 'R7563
R7556 c7537 1 on Yor 10
= 4. 22K c7536 1 20mr —— |7 : 3750w
120w 4700pF 10w —— s ss cspe R IS
10% o2 M N LI NE WOTFEO 2 nm DI GT=TRUE 5201
201, v o X7 CERM M N_NEGCW DTHEO. 1 mm s S5 vem R
201 M N_LI NE_W DTH=0. 2 nm M N_LI NE_ W DTH=0. 2 nm
PS5V _S4RS3 CSP1 R M N_NECK_W DTH=0. 1 mm ]M N_NECK_W DTH=0. 1 nm
DI DT=TRUE M N_LI NE W DTH-0. 2 mm I R7560
M NNECK_W DTH=0. 1 mm oo _PsveaVa VREE2 4 _P5VPaVE VREFD 23. 2k
M N LI NE_ W DTH=0. 2 mm 150
M NNECK_W DTH=0. 1 mm 120w
oars , 201
5o PSVSARS3 PGOCD
T WO 7 < TN W BT
T
M N_NECK_W DTH=0. 1 nm 59 37 (OS5 PvRD M N_NECK_W DTH=0. 1 nm N
10K
Glo Psveavs_seno 15
M|N_LI NE_ W DTH=0. 6 mm 120w
M|N_NECK_W DTH=0. 2 mm W
TAGE=0V , 20
PLACE_NEAR-UTSOL. 4: 2mm PLACE_NEAR-U750T. 217 2mm
1
'R7551 R7552
0 0
5% 5%
1/ 20w 1/ 20w
VE
20201 20201
s [T P5VS4RS3 EN s > S5_PWR _EN
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1. 05V SO Regul at or

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

c7620 '/, cre21t|, C7622 | | c7619 B (1:3':624
5142 38 27 17 16 35,118 8, PP1V05 SO 62UF-0. 023GHM—— 62UF-0. 023GM— — 1000F;IQ:/n e ?nzx:-o. 023CHV o
2 Y 2 cr 2 23 oy 2 on
st case- 8251 0402 case 828 1 402
P1V05S0 _BOOT RC PLACE_NEAR=Q7630. 8: 1. 5nm
W T L
64 62 55 54 49 47 35 52 _PPSV_SARS3 . C7601 : o oreTRE 1 C7630 =
10UF —— 0. 1UF
i T 1 T, i
2 2 .
C7600 * X g R7630 78 cem
10 Lé'; BYPASS=U7600. 2 1nm. - CRI Tl CAL
%\f > i Q7630
=
2R N 2 FDPC1012S
LLP
— VLDO'N P1VO5S0_VBST
= o . " A
12 [VsIN VBST| L m MT
Scrub S3 & S5 pins connections! DRVH
U7600 R7640
P1V05S3 EN 17 |S3 TPS51916 0.0
s PLVO5S0 EN 16 |S5 N L7630 e _—
& 1. OUH 20% 11A-0. 0110HM N 8 8% 51
DRVLL 1L 06127 SHORT LUAVOS SO $6°17"21°
PLV05_SO_VREF TR WO 7 8 VREF CRITI CAL 20 . LYY Y\ 2eoros o e 1 2 Vout = 1.0\
M N_NEGK W DTH=0' 1 mm VDDOSNS| 9 NOSTUFF FDSDO630-SM 1 N-KeiW DITEG. 5 mm 3 4 out = L.
C07611§ 1 IR7611 S P1V05S0 FB 8 |REFI N VTTL 3 enwsed vt ! TI CAL VOLTAGE=T. 05V CRI TI CAL .| 21A max output
ST 39 7K NNECCW BTH=O. 1 P1V05S0_MODE 19 |MooE VTTSNS| 1 ] Cr649 |, = _
2 ow 630. 2: 1. 5mm 30 —_—f = 300 kHz
X7TR- P1V05S0_TRIP 18 |TRI P P1V05S0_DRVL 7 |LsG 0 20%
emssrton © o 2201 M N_LINE W DTH=0. 6 mm 1 C7623 2ov 2
e, &5 VTTREF M NNEGC W DTH=0. 2 mm 1000PF —— AT
. GATE NoE= 7 74 a2 28V,
T THRM
PGND GND  GND PAD SAE‘%W CRI Tl CAL
I SNS 1V05_S0_N
1597%1}62 1 C7616 EBEEERE P1V0550_PGOCD oD = elele 32 7 e QOSSR S —— .|* 7648 S
1% = QP 1UF ‘R7610 |'R7613 |'R7614 VS 0. 0014k, o XV 6109
2 15% cerw 1K 475K 3 17. 4K 4 - 2
R Qa02," . Hoow foow Sow G402 S 1
o —
2201 2201, L2 + .| C7650 1 T =
XWF 6000, O 226 ——
SM C% P P —
. 0
P1V AGND
M Ni?ISNSE?W DTH=0. 6 mm PLACE _NEAR=U7600. 217 ITrmm
M NNECK W DTH-0. 2 mm R7641
P1V05S0_VDDQSNS N 10 P1V05S0_VDDQSNS_R
5%
M NREGKOW D0 37" mm 1720w M NREGKOW DO 37" mm
201
SYNC VASTER=J41 M.B SYNC DATE=03/ 28/ 2013
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8 14 6 5 4 3 2 1

PPBUS SO LCDBKLT FET

MOSFET FDOG38APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
7 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDC63%Z\P20%BNSOOI LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 . ETVE
3AMP- 32V- 467 : :":;SE IS\?vfcgngi Ssi' STR B EN PLACE_NEAR=L7701. 2: 3rm
64 62 50 49 42 a1 27 _PPBUS_G3H 1 2 PPVIN S ~ — - CRILTI CAL CRI Tl CAL
= ; AND PPBUS_SW BKL L7701 PPHV_SOSW LCDBKLT 60 62 64
603- HF VOLTAGE=T2. 6V ha ON THE SENSCR PAGE 15UH- 2. 8A ng'}
PLACE_SI peBoTToM (1R 788 Ccrrse:t o PPVIN SOSWLCDBKLT , 1 2, LCDBKLT BOOST ANJK
3L % B CRI Tl CAL PI MBO53T- SM RECRS s < CRITI CAL [ CRITI CAL
%ZOW XTR- G C7712 C7713 éﬁﬁgﬁﬁﬂ% RB160M 60G| |1 C7796 |[1C7797 |:1C7799
- T I R
LCDBKLT _EN DIV L 2 g zg zg
C 4§¥ 04§QCEFW' 1210-1 T 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
:Il-ol/t?K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR_D7701 2:5mMm
20w
5201 59 50 50 52 51 40 45 32 17 20 _PPSV_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT _SW LCDBKLT_FB 1 2 e
707 | bp BYPASS=U7701. D1: 5mm BYPASS—U7701 D1: 3mm ﬁﬁ ] Eﬁi‘r’% . PLACE_NEAR=C7797. 1: 5mm
DWN5LO6VK- 7 : Cr7/7101 | IECE BFHES: 1 MM
SoT- 563 1LéF e /01UF
1 10% T
oot 6oSF 2 R CERM .
K wwunnsl P PPVE SO J 10.2 ohmresistors for current
= —EDP_BKLT_ENJ LCDBKLT_DI SABLE RSSO Ot A measur ement on LED strings.
Dls 7 11 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
707 |2l =i
GVK‘ pe 618V o = . 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
CEHW XBR
|_‘ (GND BKL SGND) Eia v?fm 5 SLm L\)n . 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[a¥ st ur701
1 BKLT PLT RST L 25- BUVMP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swol Bl 60 64
1 ,\1/%2 BKL_FLTR @ friirer swa| B2
R7353 1’55;/8‘” BKL_| SET B liser g IS R7718 BKLT: PROD
60 a0 25 19 10 16 [y SVBUS PCH CLK 1 Y 2 201 BKL FSET B4 ey B o"'g 2 N LII_'\I‘ED RETURN_2 60 64
R7757 1/5%6W BKL SCL D8 |sak - PLACE NRAR-U? 701 B8: T0mm NZNECK-W DTH=§ gomlﬂn
00 10 25 10 16 1 SMBUS_PCH DATA 1,/ 0201 BKLSDA T ouraf 2 Bi4_| SENL :
Addr: Ox58( W)/ 0x59( Rd) 1/5A’w BKL_PWM A4 | oy aura| S _BKL_I SEN3
5%0 1 2 4 BKL_EN A3 |EN out4| E3 BKL_| SENA
s6 a1 _PPVI N SOSW LCDBKLT R 1 o) outs| B2 BKL_| SENS
200K™ [R7715|  TP7701.9% BKL_EALLL FALT | caL OUTe| ELBKL I SENG “
100K PLACE_S| DE=BOTTOM 232
5\6:1 1/"20\/\/ n a D0
R73%04 ' o' dd
2 1 A > 60 64
»» > EDP_BKLT_PVYWM 1M2 Fowm=9. 62k Hz e 2 a8 T 3y I TEW _
1/2h§,_ow 1C7704 1 | _LED=17. 1nA see spec for others g| §| 2|9 - T BKLT: PROD :
1 —— 33PF - 1R7755 R77141 1R7716 R7722 0 1 2 LED RETURN 6 60 64
mm ) -
2 g@ﬁmG Egéow "y zng %%OW BLACE NEAR-U7 701 29 MW M NERERR-W BTH:%: gomlﬂn
L 5201 201, XV\75310
) D_BKL _SGND 1552
|_LED=369/ Ri set e e 2 1
( EEPROM shoul d set EN_| _RES=1) PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
L7 50 i
o s oy gy POV SO 10UH- 0. 58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 WM CRLTLCAL
N 1098AS- SM \] 7715
C7750 4 ~ FF14A-4C- R11DL- B- 3H
% gn 2 N FS- RT- SM
405°F I 50 NCx——(O
= SPNO35007G i
o SMC_SYS_KBDLED 3 |en 7 [_2'0
CRI Tl CAL Vo)
«« KBDLED FB 6 |rB out| 1e« KBDLED ANODE I 4o
. ; g RE(_EL(;X\{IDTH:E; 2'\l\£\:/| 5 NC ; g RE(_EL(;X\{IDTH:E; 2 W . C7755 . C7756 e .
R7700 ao B —L g 22UF L0 22UF
T, 8% T, 8% 51850793 -
1/16W < o 2 2% CERM 2 2% CERM SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
2402 0803-1 0803-1 gin= - -
LCD/ KBD Backl i ght Driver
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Wa

EN

34 29 28 18 17 1
74 64 62 &

us PP3V3 S5

2

POR

Kl P

1. 8V S3 REGULATOR

N 15251870
ur7820 L7820
| SL8009B 2. 2UH- 20% 2. OA- 0. 108CHV
ORI TI CAL Lx|8 P1V8S3 _SW LYY Y L2 PP1V8 S3 REG R
BB oRITI AL
vrB|® P1V8S3 FB Vo TAGERT V50
5 1 C7823
Rl —— 47pF —
—_— 4 =
G\D THRM PAD R7820" -
113K 0201
19
11200
201,
<Ra>
R7821%
90. 9K B
100 =
1/ 20w
W
201,
<Rb>|
Vout

1

PP1V8 S3

64 62 59 58 46 18 14 11 5 _PP3V3 SUS
4Bl AS
5N
3 |EN
XDP
C7840 * G\D

B

1.5V SO

CRI Tl CAL

LDO

62 57 23 22 21 20 [TO) PP1V8 S3

59 28 EPM SLP_S3 BUF L

w

u7870
TPS72015
soN

Bl AS

2

BYPASS=U7870. 4: 1nm
BYPASS=U7870. 6: 1nm

.8V * (1 + Ra/ Rb)

8 58 59 62 64

1.5V

Max Current = 0.02A

Vout = 1.794V

Max Current
Freq = 1 Mz

1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend wel |
Pul | -ups (3) nust be 51 ohns to support XDP (not

70mA is required to support pull-ups. Alternative is strong voltage

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

CRI Tl CAL

ouTft
NG

is active.
required in production).
S-states.

—PPIVO5 SUS e

Vout = 1.05V
) Max Current = 0.35A
F—X NC

XDP

+ C7841

5|

20 21 22 23 57 62

1. 8A

SYNC MASTER=J41 M.B

SYNC DATE=02/ 06/ 2013
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8 7 6 5 4 3 2 1
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8842 R8841 l — PP1V5_SO0SW AUDI O HDA 6111758 .
5+, PP1V5_SO 1 2 1 2 | PPIVS SOSWAUDIO HDA, . 1 3 3 SUS S h
o g Ny NN 2 QDA . 3V W { C o
NOSTUFF 053801 053801 ML ﬁsg The Rosg 2o
R8040* _ ;
10K US040 — PP1V5_SOSW AUDI O 58 61 5 bpava S5 THQZ%%% i/é/
v 2B TPS22924 PP1V5_SOSW AUDI O s o o EEE R STR TR 22! op12"Srosr
oM 2 CsP AL W EDP:  35mA A2 Al o PP3V3 SUS FET_R 2 PP3V3_SUS 8 11 14 18 46 57 59 62 64
2 X - . 2 [VIN W 3 )
ezl v vou([er Ae e B2 e e TR oY s 36w N% J Eop: 112ma D
o1y CRI TI CAL uso040  mp—_P3V3SUS_EN @ |on 2
. 5SOSWAUDIOJEN | Cov o ug020
C8040 1 3 Part TPS22924C C§0029 1 g Part TPS22924C
1. g)ztég —4 Type Load Switch ' 65(5{2’2 Type Load Switch
02015k 2 R(on) 19. 6 nOhm Typ 0201-1 R(on) 18.5 nmOhm Typ
s @1.8V 21.8 nOhm Max { @2.5Vv 25.8 nChm Max
£ Current 2A Max = Current 2A Max

1. 05V PCH HSI O Swi tch

52 61

3.3V S4 Switch 3.3V SSD Swi tch T -

RSQ00 ]
0.00 42029 18 17 16 15 23 13 o, _PP3V3 S5 C8005 1 -
i/og} BB BERY L T VOO
238 pp3v3 S5 TPS22924 0V,
Btk o csP AL, PP3V3 S4 FET R FTWancs PP3V3_ sS4 20 3130 20 39 02 08 a0 SLGLéSAcP)':(LJ4571VD 2
B2 I N Vi 3 4 1 —
)Z:RI - Cif(—l Ve ﬁRES S8 >L & EDP llom “ J_C?OJFO - TOFN 3] g PP1VO5_SO R P
5
o 2 10 [y S4_PWR_EN @ Us000 U8670 f A or % 15 > PCH_HSI O PWR EN 9 v cRmCALssj_..www
D 1 sl 7 EDP: 1. 84A
C8000 g Par t TPS22924C SLGbAP1453V = aD
1.00fF — N . P3V3SOSW SSD FET_RAMP 7 |cap  TOFN o3 e . usoo05 C
6372 Type Load Switch CRI TI CAL - Par t SLGBAPL417V
0203R R(om) 18,5 nthm Typ C8071 1k > SSD PR EN o 2 Jon s| 5 . PP3Y3 SOSWSSD FET R. o ga 1
4 @2.5V 25.8 nOhm Max 4700, gL‘; aD M N-RERR-W BTHES: 38MM  sense R on sensor page B Type Load Switch
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MAKE_BASE

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

23 24 63 70

70 63 21

70 63 21

70 63 21

20

20

Menory Bit/Byte Sw zzl e

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

MAKE_BASE
=MEM A _DQ<0> — TRUE NMEM A DQ<9> 70
=MEM A DQ<1> — TRUE VEM A DQ<12> ;5
=MEM A DQ<2> — T1RUE _NMEM A DQ<10> ;4
=MEM A DQ<3> — TRUE MEMA DQ<11>
=MEM A DQ<4> = T1rRUE__NMEM A DQ<8> 270
=MEM A DQ<5> — T1RUE_NMEM A DQ<13> 5
=NVEM A DQ<6> — TRE _NMEM A DQ<14> .,
=MEM A DQ<7> — T1rRUE _NMEM A DQ<15>
=MEM A DQ<8> — TRUE NMEM A DQ<0> 770
=MVEM A DQ<9> — TRUE__MEM A DQ<1> 770
=MEM A DQ<10> — TrRUE NMEM A DQ<2> 770
=MEM A DQ<11> — TRUE MEM A DQ<7> .
=MEM A_DQ<12> — TRUE__NEM A DQ<4> 770
=MEM A DQ<13> — TrRUE NMEM A DQ<5> 770
=MEM A DQ<14> — TRUE MEM A DQ<3> .
=MEM A DQ<15> — TrRUE NMEM A DQ<6> 770
=MEM A DQ<16> — TRUE MEM A DQ<29> 4,
=MEM A DQ<17> — TRUE __NMEM A DQ<28> .,
=MEM A DQ<18> — TRUE NMEM A DQ<27> 4,
=MEM A DQ<19> — TtrE  MEM A DQ<31> 4,
=MEM A DQ<20> — TRUE NMEM A DQ<24> .,
=MEM A _DQ<21> — TRUE MEM A DQ<25> .,
=MEM A_DQ<22> — TRUE NMEM A DQ<26> ;5
=NVEM A 23> p— M A > 77
=MEM A_DQ<24> — TRUE MEM A DQ<18> 4,
=MEM A DQ<25> — TRUE NMEMA DQ<21>
=MEM A DQ<26> — TRUE MEM A DQ<16> ;4
=MEM A _DQ<27> — TRUE MEM A DQ<23> 4,
=MEM A DQ<28> — TRUE MEM A DQ<20> ;4
=MEM A DQ<29> — TRUE MEM A DQ<19> 4,
=MEM A DQ<30> — TRUE NMEM A DQ<22> .,
=MEM A DO<31> — TrRUE NMEM A DQ<17> .,
=MEM A DQ<32> — TRUE MEM A DQ<41> 4,
=MEM A DQ<33> — TrEE NMEM A DQ<44> 4
=MEM A DQ<34> — TrE NEM A DQ<46> ;5
=MEM A DQ<35> — TRUE NMEM A DQ<47> ;4
=MEM A DQ<36> — TRUE NMEM A DQ<40> ;4
=MEM A DQ<37> — TtrE  NMEM A DQ<45>
=MEM A DQ<38> — TRUE NMEM A DQ<42> 4,
=MEM A DQ<39> — TrEE MEM A DQ=43> ;5
=MEM A DQ<40> = True MEM A DQ<36> .
=MEM A DQ<41> — TtrEE NMEM A DQ<37> ;5
=MEM A DQ<42> — TrRUE NMEM A DQ<34>
=MEM A DQ<43> — Ttre  MEM A DQ<39>
MEM A DQ<32> — TRUE __NMEM A DQ<32> .,
=NVEM A 45> p— M A > 77
=MEM A DQ<46>  — Ttre  MEM A DQ<35>
=MEM A DQ<47> — TrE NMEM A DQ<38>
=MEM A DQ<48> — TRUE MEM A DQ<52> .,
=MEM A DQ<49> — T1RUE _NMEM A DQ<51>
=MEM A DQ<50> — 7TrRUE NMEM A DQ<48>
=MEM A DQ<51> — tre  MEM A DQ<49>
=MEM A DQ<52> — 7TrRUE MEM A DQ<53>
=MEM A DOQ<53> — 7TrRUE MEM A DQ<50> ;4
=MEM A DQ<54> — tre  MEM A DQ<54>
=MEM A DQ<55> — 7TrRUE MEM A DQ<55>
=NVEM A > p— M A > 77
=MEM A DQ<57> — TRUE MEM A DQ<62> 4,
=MEM A DO<58> — 7TrRUE MEM A DQ<60> ;4
=MEM A DQ<59> — TRUE MEM A DQ<61> 4,
=MEM A DQ<60> — tre MEM A DQ<59>
=MEM A DOQ<61> — 7TRUE MEM A DQ<63>
=MEM A DQ<62> — TRUE MEM A DQ<57> 4,

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

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

MEM A_DQS_P<6> — TrRUE MNEM A _DQS_P<6> 72
MEM A DOS N<6> — TrE MEM A DQS N<6> 721
=MEM A DOS P<7>_—_ TRUE _MEM A DQS P<7> 7+
=MVEM A _DQS_N<7>_— TRUE MVEM A_DQS_N<7> 7 7

VAKE_BASE
> _=MEM B_DQ<0> — TRE MEM B DQ<12> 270
2 =MEM B DQ<1> — TRUE MVEM B_DQ<9> 770
» _=MEM B DQ<2> — TrRUE__MEM B DQ<10> .
> _=MEM B DQ<3> — TRE__MEM B DQ<11> .,
> _=MEM B DQ<4> — TrRUEE__MEM B DQ<13> .,
. _=MEM B DQ<5> —  TRUE MEM B DQ<8> 770
> _=MEM B DQ<6> — TRE__MEM B DQ<14> .,
> _=MEM B DQ<7> — TrRUE___MEM B DQ<15> .,
> _=MEM B DQ<8> — TRE___MEM B DO<0> 770
> =MEM B DQ<9> — TRE__MEM B DO<1> 270
> _=MEM B DQ<10> — TrRUE___MEM B DQx2> 270
» =MEM B DQ<11> — TRUE MEM B DQ<7> 0
2 =MEM B DQ<12> — TRUE MVEM B DQ<4> 770
» _=MEM B DQ<13> — TRUE MEM B DQ<5> 770
» =MEM B DQ<14> — TrRUE NMEM B DQ<6> .
»» =MEM B DQ<15> — TR MEM B DQ<3> 770
> _=MEM B DQ<16> — TrRUE___MEM B DQ<28> .,
> =MEM B DQ<17> — TRUE___MEM B DQ<29> .,
» =MEM B DQ<18> — true MEM B DQ<30>
» =MEM B DQ<19> — 7TrRUE MEM B _DQ<27>
> _=MEM B DQ<20> — TRE__MEM B DQ<24>
> _=MEM B DQ<21> — TRE MEM B DQ<25>
» =MEM B DQ<22> — TrRUE NEM B DQ<31> .,
» =MEM B 23> — M B 26> ;10
> _=MEM B DQ<24> — TRE MEM B DQ<20> ;4
» =MEM B DQ<25> — 7TrRUE MEM B _DQ<16> ;4
> _=MEM B DQ<26> — TrRUE___MEM B DQ<23> .,
> _=MEM B DQ<27> — TRUE___MEM B DQ<22> .,
» _=MEM B DQ<28> — TRE__MEM B DQ<21>
» =MEM B DQ<29> — Ttrue NMEM B DQ<17>
» =MEM B DQ<30> — 7TRUE MEM B _DQ<18>
» =MEM B DQ<31> — 7TrRUE MEM B _DQ<19>
s _=MEM B DQ<32> — TRE MEM B DQ<44>
» =MEM B DQ<33> — 7TrRUE MEM B _DQ<41>
» =MEM B _DQ<34> — Tree MEM B_DOQ<42> .,
» =MEM B DOQ<35> — Ttrue  MEM B DQ<43>
» =MEM B DQ<36> — 7TRUE MEM B_DQ<45>
» =MEM B DOQ<37> — 7TrE MEM B DQ<40> ;5
» =MEM B DOQ<38> — TR  NMEM B DQ<46>
» =MEM B DQ<39> — TRUE MEM B _DQ<47>
s _=MEM B DQ<40> — TrRUE__MEM B DQ<32> .,
2063 20 7 VEM B _DQ<33> — TRE__MEMB DQ<33> ;a0
» =MEM B DQ<42> — TrRUE NMEM B DQ<34> .,
s =MEM B DQ<43> — TR MEM B DQ<39> ;5
63 70 s =MEM B DQ<44> — TrRUE NEM B DQ<36> .,
s =MEM B DQ<45> — TRUE MEM B_DQ<37> ;1
s =MEM B DQ<46>  — TrUE  NMEM B DQ<38>
s =MEM B DQ<47>  — TrRUE NEM B DQ<35> .,
s _=MEM B DQ<48> — TrRUE__MEM B DQX57> .,
s =MEM B DQ<49> — 1R MEM B DO<56>
. =MEM B DQ<50> — 7TRUE MEM B_DQ<60> ;4
» =MEM B DOQ<51> — 71rE MEM B DQ<59>
s =MEM B DQ<52> — 7TrRUE MEM B _DQ<63>
. =MEM B DQ<53> — 7TRUE MEM B _DQ<62>
» =MEM B DOQ<54> — TR MEM B DQ<58>
. =MEM B DQ<55> — 7TrRUE MEM B _DQ<61> ;4
s =MEM B > = M B 49> ;5
. =MEM B DO<57> — 1R NMEM B DQ<51>
» =MEM B DQ<58> — 7TrRUE MEM B_DQ<48>
. =MEM B DO<59> — 1R  MEM B DQ<53>
. =MEM B DO<60> — TtrUE NMEM B DQ<52>
» =MEM B DQ<61> — 7TRUE MEM B_DQ<55>
» =MEM B DQ<62> — 7TrRE MEM B DQ<50>
» =MEM B DQ<63> — 7TRUE MEM B _DQ<54>
» =MEM B_DQS P<0>_ TrRUEE MEM B DOS P<1> 7 7
» =MEM B DQS N<O>— TtrUE NMEM B DQS N<1> 77
» =MEM B DQS P<1>—" 71rue MEM B DQS P<0> 7 7
» =MEM B DOS N<1>—" 7trUE NMEM B DQS N<O> 71
» =MEM B N<2> — VEM B N<3> 7 70
» =MEM B DQS P<3>_— TrRE MEM B DQS P<2> 717
» =MEM B N<3> — VEM B N<2> ;7 70
s _=MEM B P<4> — NMEM B P<5> ; 7
2 =MEM B DOS N<4>— TrRUE MEM B DOS N<5> 7 %
2 =MEM B_DOS P<5>_— T1reE MEM B DOS P<4> 7 7
2 =MEM B DOS N<5>— TrUE MEM B DOS N<4> ;7
70 22 _=MEM B P<6>— M B P<7> 77
70 s =MEM B DQS N<6>— 7TrUE MEM B DQS N<7> 71
weszar MEMB DQS P<6> — TRUEE MEM B DOS P<6> 7263 70
7063207 MEM B DOS N<6> — TRUE NEM B_DOS N<B6> 72565 70
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Functi onal Test Points NO TEST Nets

J3501: AirPort / BT Connector J6000: Fan Connect or M sc Voltages & Control Signals
FUNC_TEST (Need 6 TPs) FUNC_TEST FUNC_TEST ’\D’T%/%{(E BASE
TRUE PP3V3_W.AN 20 37 38 39 a1 TRUE PP5V_S0O 16 17 32 45 48 51 52 TRUE PPBUS_G3H 27 a1 42 49 50 56 62 — —
O WFEl EVENT L 20 57 58 ':D TmE _ FAN RT_TACH sooh s RleEe ':D TRuE  PPVI N_S4SW TBTBST FET o o % Eg: E &ﬁggm 23",; =RUETRE % Eg: E &ﬁggm gﬁ o
C>_1RE PCIE AP R2D N 20 00 [o_IRE _FAN RT _PWM . PPBUS_S5_HS COVPUTI NG | SNS ., 5 52 50 55 o2 o B E CLKIO0OM P TRUE_TRUE B E CLKIO0OM P .
OO—IRE PCIE AP_R2D P 29 69 (Need to add 1 G\D TP) D IRE PPDCI N_G3H 49 50 62 64 o NC _PCl E CLK100M FWN — 1RE TRUE NC PCl E CLK100M FWN e
PCE_CLK100M AP_N 0 0o o IeE  PP3V42_C3H BREEEw oo o _NC PCIE_FW D2RP = NC_PCIE_FW D2RP o
> _1mE PO E CLKIOOM AP P 12 29 60 J4800: | PD Fl ex Connector [—_1RE  PPVRTC G3H 5115 17 02 " — PO E FW DORN = —— S PO E FWDORN e
O IRE PClE AP_D2R P 14 29 69 FUNC_TEST D—IRE PP3V3_S5 8,18,13,15,18,17,18 28 20 34 42 o e NC PCl E FW R2D CP — RE TRE NC PCl E FW R2D CP e
> 1rE PCIE AP D2R N 16 29 00 Oo—IRE SMCLID wawwas [ IRE PP3V3 SUS 011 14 10 46 57 50 59 02 M NG PO E EWR2D ON = o 1me NG PO E FWR2D ON e
O IRE PCl E WAKE L 13 20 31 [—IRE TPAD_SPI _M SO R 36 D—IRE PP3V3_S3 15 18 19 33 36 40 41 58 62 oo NG USB | RP e ap— NG USB | RP e
O Iee AP RESET_CONN L » - TEUSB TPAD P 1050 08 > TEPPSVE S0 e R TR E AR w1 _NC_USB_I RN — me me  NC USB IRN o
O IRE AP _CLKREQ Q L 20 D—IRE USB_TPAD N 14 36 68 O—IRE PP3V3_S0SW SSD 30 a1 62 o e NC USB_CANERAP = NG _USB_CAVERAP o cPUl PCH
OD—IRE USB BT _CONN P 29 68 D—IRE TPAD SPI _CLK R 36 O IRE PP1V5_S0 8 57 58 59 62 o NC_USB_CAMERAN = Isi Isi NC_USB_CAVERAN e
OD—IRE USB BT _CONN_N 20 68 OO—IRE TPAD WAKE L 36 O>—IRE PP1V05_S0 54854161518 17 27 38 42 51 55 : : NC_USB_SDP — RE TRE NC_USB_SDP : :
OD—IRE PP3V3_S4 29 59 36 38 39 58 62—y TRUE TPAD _SPI _MOSI _R 36 D IRE PP15V_TBT 27 28 62 NC_USB_SDN — IRUE TRUE NC_USB_SDN
(Need to add 8 GN\D TPs) D IRE PP3V3_S4 | PD 36 O—IRE PP3V3_TBTLC 15 17 25 26 27 62 o DP INT M. C P<3..1> — IRE TRUE NC | NT ML CP<3.. 1> et
o>—IRE TPAD SPI_CS R L % Do>—IRE  PP1VO5_TBTLC 20 27 62 TP INT M. C Ne3. 1> = nE 1ne NG INT M. CNe3. . 1> :
J3700: SSD Connect or TRE____TPAD SPI_I F_EN CONN s TRE____PPVCC SO_CPU o 1042 52 62 o — = — s
FUNC_TEST S inr  TPAD SPI_INT S4 WAKE L COW .. =3 tar  PPIVOS TETGIO o w NG DA SDLML =me e N HhaSDUNL oo
[—IRE__ PP3V3 SOSW SSD FLT (feed 3 TPs) > _IRE PP5V S4 1PD % > _IRE PPBUS SE_HS OTHER | SNS it s o2 *E O TR K = e NG OLINK LK o
>—1rE PCIE SSD R2D N<3..0> 44 >—1rE  TPAD USB I F EN CONN 2 > 1rE PPDCIN G3H I SOL 42 49 50 62 " —NC CLI NK DATA = e e NG CLINK DATA e
Oo—IRE PCl E SSD R2D P<3..0> 20 67 OO IRE SMBUS SMC 3_SDA 36 37 40 4 73 O IRE PP3V3_S4 — 20 33 36 38 30 58 62 64 o NG CLI NK RESET L = e TRE NG CLI NK RESET L e
> IRE PP3V3 SO Py . TRE  SVBUS SMC 3 SCL 2637 40 44 72 (Need To aad 27 GO TPs) o = sl
= _1RE  SSD RESET CONN L R > _IRE SMC LSCC RST L w5 38 w2 _NC SMC SYS_LED — TrRE TREE___NC SMC SYS LED e
> _TRE _ SSD CLKREQ CONN L % [ _TRE _ PP3V42 G3H b a3 g w0 o 40 «w __NC IR RX_OUT_RC — TRE TRE____NC IR RX_QUT_RC o
S_IRE SMC OOBI R2D CONN L w0 SMC_ONCOFF_L %0 37 a0 « _NC USB SMCP — TR TRE___NC USB_SMCP o
[>—IrE  SMC OOB1 D2R CONN L s = (NeeT To add™> CND TPs) s __NC USB_SMCN — TRUE TRUE NC_USB_SMCN o
>_IRE SSD POE _SEL_L 16 0 . o a7 X_OVERTE! — X_OVERTE| v o
= TmE__ SSD DEVSLP o a0 J7000: DC-1n Connect or o _NC_SMC_GEX_THROTTLE L — tme tme  NC SMC GFX_THROTTLE L -
> _1RE  SSD PVRFAIL WARN L PN TEST obal N GaH (Need 4 TPs) w3 _NC SMC FAN 1_CTL — trE TRE___NC SMC FAN 1_CTL .
—>—I®E  SSD PUR EN 15 30 55 59 —RE PPEV SARS3 Need 3 TPS) *° 2 * w37 _NC SMC FAN 1_TACH — IRE _TRUE NC SMC FAN 1_TACH 5 6
>—1rE PCIE SSD D2R N<3..0>  we O BE PO ——— 3 a0 47 49 50 55 o o2 o sr _NC SMC_FAN 5_CTL — trE TRE  NC SMC FAN 5_CTL v o sve
> RE POE SSD PR P<3..0> . 5a (Need to a ) « _NC ENET_ASF_GPI O — 1me 1R NC ENET_ASE GPIO o
PCI E_CLK100M SSD_N 12 30 o ) «« _NC SMC MPM6_LED PWR — TrE TRE NC SMC MPM6_LED PVR o
S PCIE_CLKLOOM SSD P e 06404: Speaker Connect or « _NC_SMC MPMb_LED CHG — Tme TRE  NC SMC MPMG_LED GHG w
T S s s o .- COERE A Cwemcw ey -
FUNJC“TOEgTz- Canera Connect or e SPK ROUT_N a7 oo _NC SMBUS SMC 4 ASF SCL_— tmyr TR _NC SMBUS SMC 4_ASF_SCL o o
~ (Need to add 3 GND TPs) 6a 37 4_ASF_SDA — 4_ASF_SDA 37 64
e MPBPL_CLK CONN N w7 NC BDV_BKL PV = TmE TmE  NC BDV BKL PVWM
TRUE M Pl _CLK CONN P 32 72 . o — i
e CAM SENSCR WAKE L_CONN ., ngngoE-ST Battery Connector . _TBT B RD C P<1..0> — tmE TRE  NC TBT B R2D CP<1..0> _—
TRUE M Pl _DATA CONN_N 32 72 — (Need 4 TPs) 2 _1BT B RRD C N<1..0> — TRUE TRUE NC TBT B R2D CN<1..0> 25
= _1RE _MPlI_DATA CONN P - Oo—BE g%%TSSgHSC&O JNso_ 40 =0 . _TBT B D?R P<1..0> — TR TRE  NC TBT B D2RP<1..0> -
SMBUS SMC 1_SO_SDA 14 32 o7 40 43 14 60 DL 37 40 48 50 73 n_TBT B D2R N<1..0> — trE TRE____NC TBT B D2RN<1.. 0> 2
SMBUS_SMC 1_S0_SCL 1402 37 40 40 40 o D IE SQ’EUSDE?:‘E’ETSL& S0A o7 40 40,50 73 w2 _NC TBT B_LSTX — TRE TRE _NC TBT B LSTX 25 os
Co>—mEe__12C CAM SCK o a O—=E ° no _NC DP TBTPB M _CP<3..1:25 tre tre  NC DP TBIPB M_CP<3..1:2> .,
[>—IrE 12C CAM SDA g (Need to add 4 GND TPs near e _NC DP_TBTPB M._CN<3..1: 2> 1pe tre  NC DP_TBTPB M._CN<3..1:2> .o
PP5V_S3RS0_ALSCAM F (eed_TED TPs) J7050 and 1 for shield) 1 0a 25 _NC DP_TBTPB AUXCH CP — TrE TRE____NC DP_TBTPB_AUXCH CP S
edTo a NC DP_TBTPB_AUXCH CN — trE TRE ___NC DP_TBTPB_AUXCH CN
. 7 es 28 _—
Jsf&g-TE's?te'”a' DP Connect or .. _TP_DP TBTSRC M._CP<3> __— 1pyr tre NG DP_TBTSRC M__CP<3> TBT
— TP_DP_TBTSRC M._CN<3> — TRUE_TRUE NC DP_TBTSRC M._CN<3>
TR PPHV_SOSW LCDBKLT (Need 2. TEs) . =
»_TP_DP_TBTSRC M_CP<2> — tmr TR NC DP_TBTSRC M._CP<2>
OO IRE tgg Sgggm g 5 o0 .. _TP_DP TBTSRC M_CN<2> __— 1pyr tre NG DP_TBTSRC M_ON<2>
e LED RETURN 4 . o _NC DP TBTSRC M_CP<1> __— tmg tme __NC DP_TBISRC M_CP<1> 25 o
56 60 -
J6100: LPC+SPI Connect or S tnr  LED RETURN 3 e D e = e TR e D M —oros =
FUNC_TEST TRUE LED RETURN 2 56 60 - =
me  PP3V42_GaH © o o TmE  LED RETURN 1 o = P_DF TBTSRC M_QN<0> — mar tae NG DF TBTSRC M_Oh<02
PPV <5 inssysa> S5 ThT FPD CONN 2 _NC DP_TBTSRC AUXCH CP — trEe TRE _ NC DP_TBTSRC AUXCH CP 25 08
D—-r LPC CLK24M LPCPLUS B = Eﬁi 12C TCON SDA R . oz DP_TBT. A = DP_TBT. A =
17 46 69 : 60 - P
O—IRE LPC AD<3. . 0> 14 37 46 69 O—IRE 12C TCON_SC._R 60
>_IRE  SPI_ALT MXI ” [>_1RE  PP3V3_SOSWLCD UF e ) o
Oo—IRE XDP_LPCPLUS GPI O 15 16 46 D IRE DP_INT_AUX CH C N 60 67
= _1RE  LPCPLUS RESET L 16 46 60 > e DPINT AUXCHCP O
OD—IRE SMC_TDO 37 38 46 D IRE DP_| NT_M._P<0> 60 67
[ 1RE TP SMC TRST L o S RE DP INT_ M _N<O> g
OO—IRE TP_SMC MD1 6 (Need to add 5 GND TPs)
ODo—IRE SMC TX L 37 38 46
TRUE SPI _ALT_M SO a6 .
DD L PC ERANE L N gJNlesE.ST KB BKLT Connect or
OO—IRE SPI ROM USE M.B 15 46 IRUE KBDLED ANODE w
Oo—IRE PM CLKRUN L 13 37 46 KBDLED FB
O IRE SPI _ALT CLK . OO—RE e
= TRUE SPI_ALT CS L . (Need to add 2 GND TPs)
Oo—IRE LPC SERI RQ 15 37 46
OD—IRE LPC PWRDWN L 13 37 46 J1800: XDP Connect or (Only a subset are needed
Oo—IRE SMC_TDI a7 38 45 FUNC_TEST for FCT HVMtest fixture)
Oo—IRE SMC TCK 37 38 46 >—IRE XDP_CPU TCK 6 16 67
ODo—IRE SMC RESET_L 37 38 46 50 >—IRE XDP_PCH TCK 12 16 69
OD—IRE SMC_RAOVBOOT 38 46 >—IRUE XDP_CPU TDI 6 16 67
OO—IRE SMC RX L 37 38 46 > IRE XDP_CPU _TDO 6 16 67
SMC_TMS 37 38 46 > IRE XDP_CPUPCH TRST L 612 16 67 -
e o s s o TR D e XDP_CPU TMS Unused nets with of fpage
XDP_PCH T 12 16 00 ) ) )
= Eij"z 0P Pa Tgs ” 1: o (Nets with of fpages not used on this project)
TRUE XDP_PCH TDO 12 16 69
':mf TRE____XDP_CPU PREQ L 616 67 VDLHDD EKIP = .
e XDP_CPU PRDV_L o 1067 BT PWRRST L 15 SYNC VASTER=JAL NM.B SYNC DATE=02/ 01/ 2013
TRUE XDP_CPU_VCCST_PWRGD 16
D e PMRSVRST L i — ~Func Test / No Test
12 50 FW PWR_EN s
T L : S e P
= ar e ENET_MEDI A_SENSE s <SCH NuM>| D
> IRE gg;)vgg(ksf 616 07 LCD PSR EN e Appl e I nc. —
EBZ} TRUE 2555;15;5535 17 27 38 42 51 55 : LCD | RO L s ® <E4 LABEL>
(Need to add 2 GND TPs) ODD_PWR_EN_L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE L NECRMATL ON_ CONTAINEDHEREI N | S THE
AUD _| P_PERI PHERAL _DET s THE POSESSOR AGREES TO THE FOLLOW NG
AUD | 2C | NT L 1 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 104 OF 121
1l NOT TO REPRODUCE OR COPY I T
>—RE GND. — AUD | PHS SW TCH EN 13 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Functi onal Test Points
SD Card Ali ases
J9500: LI O Connector MAKE_BASE
FUNC_TEST s o5 34 14 _USB3_SD D2R P — TRUE USB3_SD D2R P 14 34 65 68
TRUE PP3V42_G3H 17 30 35 38 37 98 40 46 49 50 o8 o5 34 14 _USB3_SD D2R N — IR USB3_SD D2R N 14 34 65 68
[ IRE__ PP3V3 SO sz 3 88 T o7 056 30 oo es s 10 USB3 SD R2D C P — TRUE USB3 SD RRD C P 14 30 65 o8
PP1 W _AUDI 58 61 s 65 20 14 _USB3_SD R2D C N — TRUE USB3_SD R2D C N 14 34 65 68
TRUE SYS ONEW RE 27 61 -
[—IRE SMC_BC ACOK a7 38 50 61 o5 30 37 3 15 _PP3V3_SOSW SD — PP3V3_SO0SW SD 15 34 37 30 65
[—IRE USB_PWR_EN 35 59 61 ~ (MAKE_BASE=TRUE on page 45)
SMBUS _SMC 2_S3_SDA 37 40 61 73
SMBUS SMC 2 S3_SCL 37 40 61 73
o—IRE SPKRAMP_SHDN L 47 61
OO IRE FI NSTACKSNS ALERT_L 39 61
o—IRE SPKRAMP_| NR N 47 61 74
o—IRE SPKRAMP_| NR P 47 61 74
o—IRE USB _EXTB N 14 61 68
o—IRE USB EXTB P 14 61 68
D—IRE__ PPSV_SO ALT AUD LDO EN
TRUE SMC 11D 36 37 38 61 64
g TRUE HDA SDOUT 12 61 69
> IRE HDABIT CK 12 61 60
o—IRE HDA SDI NO 12 61 69
O—IRE XDP_USB EXTB OC L 14 16 61
= _TeE HDA RST L 12 61 60
o—IRE HDA SYNC 12 61 69
o—IRE USB3_EXTB D2R RC P 61 65 68
B3_EXTB_D2R N 61 65 68
o IRE USB3_EXTB R2D P 61 65 68
TRUE USB3_EXTB_R2D N 61 65 68
O IRE AUD PWR EN 13 59 61
(Need to add 5 GND TPs)
Bead Probes
s ASELSIRBRN i oo prcnc ppAs1y
oo 1o USB3_EXTB D2R P____1qp  BEAD- PROBE BPA510

68 65 61

68 65 61

USB3_EXTB_D2R _RC

BEAD- PROBE BPAS

BEAD- PROBE BPAS

o 6114 USB3_EXTB_R2D C N BEAD- PROBE BPAB13
o o114 USB3_EXTB_R2D C P BEAD- PROBE BPABT2
o 6s o _USB3_EXTB_R2D N ROB
USB3_EXTB_R2D P BEAD- PROBE BPAS23
snes o OB3 EAIS RED P 195 BEAD- PROBE BPA522
SYNC MASTER=J41 M.B SYNC DATE=09/ 13/ 201
e
Proj ect FCT/ NC/ Al i ases
d} Appl e I nc.
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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P 'Rl ETARY P ERTY_OF_APPLE | NC.
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 105 OF 121
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM _SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 MW o 1: 1_SPACI NG * 0.100 M 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DI ELECTRIC | TOP, BOTTOM 0.071 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM P
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM P
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C * 0.090 WM ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_COHM SE ISL2,1SL11 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 W 0.125 W DEFAULT * 0.1 MM ? * * BGA |BGA PO75MM
35_OHML SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 =
_ N NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75VM * 0.075 WM ? > BGA |PO70MM BGA
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
40_OHM SE TOP, BOTTOM Y 0.170 MW 0.170 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 M 0.096 MV
40_OHM SE 1S3, 1 SL10 Y 0.096 MV 0.096 M
40_OHM SE 1SL4, 15L9 Y 0.099 M 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 M o
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM SE 1S3, I SL10 Y 0.075 MV 0.075 M
45_OHM SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
55_CHM SE ToP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 M 0.110 WM 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 MV
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL3,1SL10 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MV
70_OHM DI FF IsL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 M 73_OHM_ DI FF 1SL4, 15L9 Y 0.110 MV 0.110 MV 0.150 MV 0.150 MV
70_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD 73_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER &L%E%JTE M N MM LTNE W DTH M N MM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DIFFPAIR NECK: GAP PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTCOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MW 0.120 W 0.150 MW 0.150 WM
80_CHMDIFF | 1St2.1SL11 M 0.081 WM 0.081 WM 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 0.160 M 0.160 M
80_CHMDIFF | 1SL3.15L10 M 0.081 W 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 MM 0.160 M
80_CHMDIFF | 1SL4.1SL9 M 0.088 WM 0.088 WM 0.110 w 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 W 0.140 MW 0.140 MW
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * 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
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 M 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MV
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MV
90_OHM DI FF ISL4, 1SL9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 MV
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC MASTER=CONSTRAI NTS

SYNC DATE=10/24/201

T

PCB Rul e Definitions
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CPU Signal Constraints CPU Net Properties
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 NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.100 MM 0.100 MM CPU_PECI CPU 458 cPy_cawp CPU_PECI o
= ~ =
O—BMse CcPU 455 CPU_AGTI PM_SYNC
e CO—BMVEM PURGD 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 - = = =
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C > back to TABLE_SPACI NG_RULE [ cpU 455 Py LTP XDP_DBRESET_L 1o 1
once rdar://10308147 is resol ved | |
— CPU 455 CcPU | TP XDP_CPU _PRDY_L 6 16 64
- ANDA | — ~
CPU_AGTL . =ST it ? [ CPU 45S cPu LT XDP_CPU PREQ L
L. L 6 16 6
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG [ CPU 27P4S CPU_COVP EDP_COWP
CPU 27P4S CPU_COVP. CPU_PEG _COWP
L * * L_2ANY L_2ANY * L 2 = = -
CPU_EM CPUBML_ CPUBML_ 8 M [CO—CRU_SM RCOVP CPU 27PAS CPU_COVP CPU_SM_RCOWVP<0> R
_ I CO—CRU SM RCOWP CPU 27PAS CPU_COVP CPU_SM_RCOWP<1> s
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—CRU SM RCOWP CPU 27PAS CPU_COVP CPU_SM_RCOWP<2> 6
e === [ CPU_45S cPy | TP CPU_CFG<11..0> 6 16 64
U1 TP . . OPU_I TP_2ANY GPU_I TP_2ANY . “4x_DIELECTRIC ? O CPU CATERR | CPU 455 CPU_AGITL CPU CATERR L
L | L. LAG] 6 a7
— — CPU_45S CPU_AGITL CPU_VCCI O SEL
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—CRU PROCHOT | CPU 455 CPU_AGITL CPU PROCHOT_L 6 a7 a8 51
- PWRGD
CcPU_cOVP cPU_cow * CPU_COWP_2SELF | | CPU_COVP_2SELF | ToP, BOTTOM| =6x_DI ELECTRIC 2 - CPUASS CPUAGIL CPL) s
— — CO—BEMTHRVIRIP | CPU 45S CPU 8M | PM THRMIRI P_L 15 38
CPU_COWP * * CPU_COMP_20THER| |CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? O—DM_aKioom ClK PCIE 80D K POE DM _CLK100M CPU P
O—DM_aKioom ClK PCIE 80D AKPOE DM _CLK100M CPU N
—— DPLL_REF CLKP
y [CO—DRLL_REE_CLKI120M CIK PCIE 80D K POE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ DPLL 7F\’FF7(] K120M a KﬁP(‘J FﬁROD a KﬁP(‘J E DDLL REF G_KN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? [O—LIPCPL G K100M ClK PCIE 80D K POE | TPCPU _CIL K100M P
= pp—— n —ox DIELECTRIC P CO—LIBCRU O K100M ClK PCIE 80D K POE | TPCPU_CI KI0O0OM N
_COVP_ e : [O—LIPCRL G K100M ClK PCIE 80D K POE | TPXDP_CL K100M P
I I [O—LIPCRL G K100M CLK_PCIE 80D CLK PCIE | 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 CO—LIBCRU O K100M ClK PCIE 80D CAKPOE XDP_CPU CLKI100M P
XDP_CPU_CLK100M N
CPU_VCCSENSE CPU_VCCSENSE . CPU_VOCSENSE_2SELF | | GPU_VOCSENSE_2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2 = ;:0:;70 K100M “mﬁfj(::fm” Gmﬁ,r‘?pF OP CPU 1D 00
[— > L L] 616 6
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER| TOP, BOTTOM |  =10x_DI ELECTRI C ? XDP_TDO CPU 455 cPy | TP XDP_CPU_TDO o 16 64
| — ~ =
O XDE_IMS CPU 455 CPU L TP XDP_CPU_TMS 6 16 64
— XDP_CPU_TCK
y [CO—XDB_TICK CPU 45S CPU I TP 6 16 64
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ ) | Pl LAEQ Pl LiTP Xu:, @UPO" TRST L o 12 16 00
OPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? CO—XDB_BPM | CPU 455 cPy | TP XDP_BPM L<1..0> 5 16
* =6x_DI ELECTRI C 2 [ CPU_45S CPU_I TP XDP_BPM L<7..2> 516
CPU_VCCSENSE_20THER! =6x_| ? CPU 455 CPU L TP XDP_ OBSDATA B<3..0>
: 15..12>
- [ CPU 455 cPy | TP CPU_CFG< s 16
PCl Expr ess Interface Constraints _ CO—(ESB CPURST 1) CPU_45S CPULTP XDP_CPURST_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 CO—CPUVCCSENSE | SENSE 1TOl_P2WM { CPU VCOCSENSE CPU_VCCSENSE_P 851
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 » CPLL_VCCSENSE SENSE_1TO1_P2wM | cpU_vacsense | CPU_VCCSENSE N .
CLK_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 O—CPUVoOIosENSE | sENSE 1Tl P | cpy voosense | CPU VOCI OSENSE P
_ CO—CPUVCOIGsENSE | SENSE 1TO1_P2mvi | Py vacsense | CPU VOCI OSENSE_N
PCI E Cl ock Spaci ng o>—CRUAXGSENSE | sense 1o powmw | cey veesense | CPU AXG SENSE P
= y == CO—CRUAXG SENSE SENSE 1Ta1_p2mv | cpu veesense | 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—ff _ ;. Pl L? pas Pl L\ E E P
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? O CPU VAL SENSE CPU 27P4S cpy veesense | CPU VDDQ SENSE N ]
N N ——— _ == [O—CPU VAL SENSE CPU 27PAS cpy veesense | CPU AXG VALSENSE P
CLK_PCI E CLK_PCI E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM 10x_DI ELECTRI C ? X Pl 27p4s P [ CPU _AXG VALSENSE N___ AXG_VAL SENSE_N
I [O—CPU VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT [O—CPU VAL SENSE CPU 27PAS cpy veesense | CPU VCC VALSENSE N
CLK_PCIE_2SELF . =4x_DIELECTR C a O —CPUSVIDALERT | CcPU 455 CPU_COVP. CPU VI DALERT L
— L _ L. L o1
i CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CRU SVIDSAK CPU_45S CPU_COVP CPU_VI DSCLK s 51
CPU PCl E Spaci ng O—CRlsvipsar 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—ff _ 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 RD PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> ;5
PCIE_80D PO E_CPU _TX PCl E_SSD _R2D P<3..0> 20 64
E * = ? | m— = =(RLL
PCI E_CPU_RX PCI E_CPU_RX PCl EﬁRXZ»Ri( _ PCl E_RX2RX TOP, BOTTOM 5x_DI ELECTRI C _ PGLE_ROD PO E_CPLLTX PO E SSD R2D N<3. . 0> o
PCl E_CPU_TX *_CPU_TX * PCl E_TX20THERTX | |PClI E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? [ PCIE_80D PCl E_CPU_RX PCl E _SSD D2R C P<3..0>
PCl E_SSD D2R C N<3..0>
N R - D PCI E_80D PCI E_CPU RX
PCI E_CPU_RX _CPU_RX PCl EﬁRXZOTl}-IEVEF.{’)s PCl E_RX20THERRX| TOP, BOTTOM 5x_DI ELECTRI C ? _ oL s R PGLE_ROD PO E_CPLLRX POl E SSD D2R P<3. . 0> e
PCl E_CPU_TX *_CPU_RX * PCl E_TX2RX PCl E_TX2RX TOP, BOTTOM| =7x_DI ELECTRI C ? [O—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3. . 0> 12 30 64
S N S - T [CO—PBCLE_ QL K100M SSD CLK PCIE 80D K POE PCl E_ CLK100M SSD P 12 30 64
PCl E_CPU_RX _CPU_TX PCl EﬁRXZ»Ti( _ PCl E_RX2TX TOP, BOTTOM 7x_DI ELECTRI C ? _ — L G K PGE 80D QK PAE PCl E CLK100M SSD N 0 o PCl e SSD
* * =i 2
PCI E_CPU_TX _TX PCl E72OTHI>EFV\‘f-|S.’ » PCI E_20THERHS | TOP, BOTTOM 6x_DI ELECTRI C P e TET M Dp_son o~ DP TBTSNKO M. P<3..0> -
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM |  =5x_DI ELECTRI C ? ZD—DR_IBI M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
o DP_80D DP_TX DP_TBTSNKO_M._C P<3..0> ;.
POE CPULTX TR i PG B 20THERHS —— = D s0D De_Tx DP_TBTSNKO_M__C N<3.. 0>
— ) . s 2
PCl E_CPU_RX *_RX * PCl E_20THERHS SPAGI NG RULE_SET LAER LNETOLINE SPAGiNG | v Gﬂ _ [Zx»—DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
== PCl E_TX2TX * =2. 5x_DI ELECTRI C 2 > DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
POE CPULTX . i PG E_20THER — = - D s0D DE_AUX DP_TBTSNKO_AUXCH C P
PO E_CPU_RX - - PoE comER | | PO ERERX : =2 5% DIELECTR C ? et oe_son Db ALX DP_TBTSNKO_AUXCH G N 1 s
i o — 20 o 13 25
PCl E_TX2O0THERTX * =4x_DI ELECTRI ?
PCH PCl E Spaci n G E_Tx2oTl *_DIELECTRI C _ o DP_TET_M DP_80D. DP_TX DP_TBTSNKI M._P<3..0> ..
P 9 PCl E_RX20THERRX * =4x_DI ELECTRI C ? DP_TBT M DP_80D DP_TX DP_TBTSNK1_ M._N<3..0> 25
— L . g DP_TBTSNKI_M_C P<3..0>
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» POl E_TX2RX R —6x_DI ELECTRI C > = :ﬁzgg :71§ op TEToNK M N<3. . o 518 25
, S— = > > .. s 18 25
PAEPOHLTX PAEPOHLTX PAETXTX PCl E_RX2TX * =6x_DI ELECTRI C ? [Z>—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH P 2
* DP_TBTSNK1_AUX! N
PCl E_PCH_RX PCl E_PCH_RX PCI EﬁRXZ»Ri( _ PO E_20THERS N PN —— - [T DP_TBT_AUXCH zﬁzgg z’ﬁ:i = TBTgNKl AUUX$ o 25
* * e | 19 — 13 18 25
PG E_POHLTX —PoHLTX A B_TX20THERTX PCl E_20THER * =3x_DI ELECTRI C ? > DP_80D DP_AUX DP_TBTSNK1_AUXCH C N 1318 25
PCI E_PCH_RX *_POH_RX * PCl E_RX20THERRX -
—— —— — DP_INT_M DP_80D DP_TX DP_I NT_M._P<3..0> 60 64
PCI E_PCH_TX * _PCH_RX * PCl E_TX2RX | e — = =
POl e - OB LN 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 50 64 e "
== DP_| NT. N<3. . 0>
e —— oo = re_R0D re_Tx M CN3. 0> .au CPU Constraints
E_P! *_TX * ERHS
PCl E_PCH_RX _ PC|E720I'HI>EF?-|SW ] [Z>—DE_LNT_AUXCH DP_80D DP_AUX DP_INT_AUX CH C P 60 6 o d} Appl e I nc.
PCI E_PCH_TX *_RX - PCI E_20THERHS Note: DisplayPort tables are on Page 113 |mDe INT AUXCH DP_80D DP_AUX DP_I NT_AUX_CH C N o0 0 ® <EAL ABEL >
PO E POH RX e~ n O [O—DR_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s 60 NOTI CE OF PROPR ETARY PROPERTY.
— = — [ DE_LNT_AUXCH DP_80D DP_AUX DP_| NT_AUXCH C N s 00 :
PCE_PCH TX - - PCI E_20THER s DP_80D DP_AUX DP_| NT_AUXCH P E%'ngfmgggl LU;EngYAgL“ERPEEgI gc"' ris THE
THE POSE:! Al ES TO THE FOLL!
PCI E_PCH_RX - - POl E_20THER [ — DP_80D LP_ALX DP_I NT_AUXCH N | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 111 OF 121
Il NOT TO REPRODUCE OR OOPY | T
SOURCE: 471984_Chi ef _Ri ver _M5_PDG_1.0 and the spacing rule is adjusted per Sl team feedback. Il NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface Constraints PCH 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
SATA_80D * =80_OMDIFF | =80_CHM 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 VAEI G—ﬂ' o
SATA_| COVP * =4x_DI ELECTRI C I
O PO SATA L COW SATA_| COVP. PCH_SATAI COVP
CO—UsB HUB1 UP USB_80D USB USB_HUB UP_P A
O—UsB HUB1 P USB_80D USB USB HUB _UP_N
O USB BT USB_80D USB USB BT P 14 20
CO—UsB BT USB_80D USB USB_BT_N 14 20
[ USB_80D USB USB_BT_CONN_P 20 64
[ USB_80D USB USB_BT_CONN_N 20 64
fa— USB_80D USB USB BT _WAKE P
= USB_80D USB USB_BT _WAKE N -
O USB_TPAD USB_80D USB USB_TPAD P 1436 64 USB Hucopyb nets
[CO—USE TPAD USB_80D USB USB_TPAD N 14 36 64
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD_CONN_N
[ USB_80D USB TPAD_SPI _MOSI _USB_P
[ USB_80D USB TPAD SPI _M SO USB N
O USB TPAD M USB_80D USB USB TPAD M P
O UsB TIPAD 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 _
SOURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback. SPlL_45S <pl TPAD SPI NMOSI o s —_ C
B TPAD_SPI
UART I nterface Constraints = Sel_ds8 1 SPl ToAD-SEL =0 =
_ - SPI_45S SPl 15 36
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 TP SPI nets
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE —
O UsE EXTA USB_80D USB USB_EXTA P 14 38 —/
e O UsE EXTA USB_80D USB USB_EXTA N 14 38
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ UART74§§ UART Sm DEBL mRT TX L 35 37 38
UART * =2x_DI ELECTRI C ? [ UART_45S UART SMC DEBUGPRT_RX L 35 37 38
[CO—UsB2_EXTA USB_80D USB USB2_ EXTA MUXED P s
i 73 80 USB2_EXTA MJUXED N
USB 2.0 Interface Constraints O se2BaA P P OB EXTAMKED F P
Co—UsB2_ - as
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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 CO—UsB2 EXTA USB_80D uss | B2_EXTA ED F_N 35
— USB3_EXTA D2R P .
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD :ig’:gﬁ tgfgzg tngzzfgi USB3 EXTA D2R N s USB EXTA nets (Ri ght USB port)
| | - _PCH_| 14 35
USB_80D * =80_CHM_DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [O—UsB2_EXTA TX USB_80D USB3 PCH TX | B3_EXTA D P s
O USB3_EXTA TX USB_80D usB3 pcH TX | USB3_EXTA R2D N s
= == [ USB_80D use3 pcH RX_ | USB3_EXTA D2R F_P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ lsﬂignn lsﬂ?ipmipx USB3 E)(-rA D2R F N
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM|  =4x_DI ELECTRI C ? [ USB_80D use3 pcH TX | USB3_EXTA R2D F P
v N K USB_80D usez_pcH TX | USB3 EXTA R2D F_N
SOURCE: Cal pel I a Platform Design Guide for Ibex Peak M (DG 398905- 398905 v1.5), Section 3.8 = Le5_a0D leme_pG x| USB3_EXTA R2D C P o
B B3_EXTA D N
USB 3.0 Interface Constraints (= Ls_gon sas poy T USRS R2D G we
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁmL&!éé{ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG O USBEXTB USB 80D USB USB_EXTB_P 146165 |
N e — = , EXTB USB_80D USB USB_EXTB_N 14 61 65
USB3_PCH_TX USB3_PCH_TX LBB37TX2t% _ USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? _ 3 ExTh X USE_80D USea_porL SB3_EXTB_D2R P e B
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? O USB3_EXTR RX USB 80D use3_pcH Rx | USB3_EXTB_D2R N 14 61 65
- - — — USB_80D use3_par Rx | USB3_EXTB D2R RC P o s
USB3_PCH_TX _PCH_TX USB3_TX2OTHERTX | | USB3_TX2OTHERTX| TOP, BOTTOM | =5x_DI ELECTR C 7 = (e5_a0D (eme_pGiox | USB3 EXTB D2R RGN w o
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX | [ USB3_RX20THERRX| TOP, BOTTOM| =5x_DI ELECTRI C ? O USB3_EXTR_TX USP_80D usea pcH TX | USB3_EXTB_R2D P o1 65
N N = — == O USB3_EXTR_TX USB_80D use3 pcH TX | USB3_EXTB R2D N 61 65
USB3_PCH_TX _PCH_RX USB37TX2»RV)‘< USB3_TX2RX TOP, BOTTOM| =7x_DI ELECTRI C ?; _ USE_ 80D Usea_por x| USB3_EXTB_R2D C P - USB EXTB nets (Left USB port)
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM| =7x_DI ELECTRI C ? = USB_80D use3 pcH TX | USB3_EXTB R2D C N 14 61 65
USB3_PCH_TX *_TX * USB3_20THERHS | | USB3_2CTHERHS | TOP, BOTTOM| =6x_DI ELECTRI C >
— 80 SBR_PCH RX SB3_SD_D2R_P
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C ? *gz tg} ng t eha por | USB3_SD_D2R N wanes
= Co—UsBa_sD 3 _PCH_| 14 34 65
USB3_PCH_TX *_RX * USB3_20THERHS I O UsBa_sD TX USB 80D usea_pcH TX | USB3_SD R2D C P 14 34 65
3 80 3_PCH USB3_SD R2D C N
USB3_PCH_RX « RX R USB3_20THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI G—{T CoO—SBa_sSD 1X tg,mg tg?,;}r;i OSB3 SD DR G P 14 34 65 _—
« _ [— - _PCH | a
USB3_PCH_TX * * USB3_20THER USBS_TX2TX =2. 5x_DIELECTRI C [ USR_80D usB3 pcH RX | USB3_SD D2R C N s
* =2. 2 80 3_PCH USB3_SD R2D P
UsB3_PCH R : : USB3_20THER e o BEER S — = e aon S b m [ USB3_SD_ROD N .
USB3_TX20THERTX * =4x_DI ELECTRI C ? = == 3
n - - CDO—PBCHUSB RBIAS PCH_USB_RBI Al PCH _USB_RBI AS 14
USB3_RX20THERRX =4x_DI ELECTRI C ? s ~ o oK eaf sonlar sar PCI E CLK100M PCH P
USB3_TX2RX * =6x_DI ELECTRI C 2 O PCH DIEECIK UNUSED | QK POLE 80D | QK PAE PCl E CLK100M PCH N
— PCH CLK96M DOT_ P
N _ O —PCHDIFECIK UNUSED | LK POLE 80D L QLK POIE
USB3_RX2TX =6x_DI ELECTRI C ? PCH DI FECI K_UNUSED__| GLK_PCIE 80D | QK _POLE PCH CLK96M DOT
USB3_20THERHS * =4x_DI ELECTRI C 2 O PCH DIEECIK UNUSED | QK POLE 80D | QK PAE PCH CLK100M SATA P
— PCH CLK100M SATA
N _ CO—PCHDIFECIK UNUSED | LK POIE 80D L GIK POIE
USB3_20THER =3x_DI ELECTRI C ? cPU 458 CLK_PCLE PCH CLK14P3M REFCLK A
SOURCE: 471984_Cheif _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. SYNC MASTER=CLEAN J43 SYNC DATE=11/13/201
e -
PCH Constraints 1
d} Appl e I nc.
<) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 112 OF 121
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LPC Bus Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC

=3x_DI ELECTRI C

CLK_LPC

=4x_DI ELECTRI C

SOURCE: Cal pel | a Pl atform Des

ign GQuide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_45S R 50S | TOP, BOTTOM | =50_CHM SE =50_CHM SE =50_CHM SE =50_CHM SE o
SMB_455_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&I GHT

sMvB . =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
HDA_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

HDA

=2x_DI ELECTRI C

?

SOURCE: Cal pel | a Pl atform Des

ign GQuide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

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 PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
CLK_SLow * =4x_DI ELECTRI C >
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_45s . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

=4x_DI ELECTRI C

XDP Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | 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 LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_2O0THERHS * =4x_DI ELECTRI C ? DP_2O0THERHS TOP, BOTTOM =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C ? » DP_20THER TOP, BOTTOM =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C ? » DP_AUX TOP, BOTTOM =4x_DI ELECTRI C

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER

System Cl ock Si gnal

Constrai nts

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 455 . =45_OHM_SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

CLK_SLOW

=2x_DI ELECTRI C

VEI GHT

CLK_25M

=5x_DI ELECTRI C

NOTE: 25MHz system cl

ocks very sensitive to noise.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBC AD L PC 45S LPC LPC AD<3..0> 1
CO—LBC_ERAVE | LPC 45S LPC LPC FRAME L 14
[ LPC 45S LPC LPCPLUS RESET_ L 18
O—LBC aKaam CKIPC 455 | QK 1PC LPC ClLK24M SMC 17
[ QK IPC 455 | QK 1PC LPC CLK24M SMC R 1
oO—LlBC akaam K IPC 455 | QK 1PC LPC CLK24M LPCPLUS .
= CKIPC 455 | QK 1PC LPC CLK24M LPCPLUS R 2
CO—SMBus P aK | SMA 455 R 509 SMB SMBUS_PCH CLK 1
CO—SMBUS PCH DATA | SMB 455 R 509 SMB SMBUS PCH DATA 1

. PCH O | SMB 455 R 509 SMB SM._PCH 0_CLK 1

, PCH 0_| | sMB 455 R 504 sve SM__PCH O_DATA »

| SMB 455 R 509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS _SMC 1_SO_SDA ;;

O—HABT AK HDA_45S HDA HDA BIT_CLK 12
HDA_45S HDA HDA BIT CLK R 12

oA sYnC HDA 45S HDA HDA_SYNC 2
[ HDA 45S HDA HDA SYNC R 12
[O—HDA RST | HDA 45S HDA HDA RST R L 2
[ HDA 45S HDA HDA RST L 12
o—HDA_SDIN0 HDA 45S HDA HDA_SDI NO 2
[o—HDA_sDauT HDA 45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 2
O—BMsus aK QK SION45S | O K SILOW PM ClLK32K_SUSCLK R 13
= K SIONA5S | K Sl ow SMC_CLK32K a
o—SBLaK SPl_45S [S= SPI_CLK R 1
[ SPl_45S SPl SPI _CLK e
oO—SeL_Msl SPl_45S [S= SPI _MOSI _R 1
[ SPl_45S SPl SPI _MOSI e
CO—SBL_M SO SPl_45S SPl SPI _M SO 14
[ SPl_45S SPl SPI_M SO R e
CO—SBL_Cs0 SPl_45S SPl SPI_CSO R L 14
= SPl_45S SP| SPI _CS0_L P
[ SPl_45S SPl SPI _SMC CLK -
[ SPl_45S SPl SPI _SMC_MOSI -
= SPl_45S SPl SPI _SMC_M SO a7
[ SPl_45S SPl SPI_SMC CS L -
[ SPl_45S SPl SPI_MB_CLK e
[ SPl_45S SPl SPI _M.B_MOSI e
[ SPl_45S SPl SPI_M.B_M SO 6
[ SPl_45S SPl SPL_MB CS L e
O—BOE AP RD PCI E_80D paE pcH TX | PCIE AP _R2D P 20
CO—BCLE AR R2D PCl E_80D paE pcH TX | PCIE_AP_R2D N 20
[ PCl E_80D paE pcH TX | PCIE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCILE AP R2D C N 14
[O—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[O—BOE AP 2R PCI E_80D paE pcH RX | PCIE AP _D2R N 14
CO—BOE QKI0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_P 1
[O—BOE QKIl0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 1
CO—POLE_TBT_R2D PCl E_80D paE pcH TX | PCIE TBT_R2D P<3..0> 25
CO—BOLE TBL R2D PCl E_80D paE pcH TX | PCIE TBT_R2D N<3.. 0> 25
[ PCl E_80D paE pcH TX | PCILE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE TBT _R2D C N<3..0> 4,
[O—BOLE TBL 2R PCl E_80D paE pcH RX | PCIE TBT _D2R P<3..0> "
[O—BCLE IBT 2R PCl E_80D paE pcH RX | PCIE TBT _D2R N<3..0> 14
[ PCl E_80D paE pcH RX | PCIE _TBT _D2R C P<3..0>
[ PCIE_80D paE pcH RX | PCILE TBT_D2R C N<3..0>
O—BOLE O KI0OM TET K PCOE 80D| QK PAE PCl E CLK100M TBT P 1
O—BOLE_QLKI0OM TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 1
[ K PCOE 80D| QK POE PEG CLK100M P
[ K PCOE 80D| QK PAE PEG CLK100M N
O—Xpe 10l PCH 45S PCH | TP XDP_PCH_TDI 12
[CO—XDB_T0 PCH 45S PCH | TP XDP_PCH TDO 2
Co—Xe_IMve PCH 45S PCH | TP XDP_PCH TMS 2
CoO—XDR_ICK PCH 45S PCH | TP XDP_PCH_TCK 12
O—BOE cam PCl E_80D paE pcH TX | PCI E_CAMERA R2D P
[CO—BQE cam PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
[ PCl E_80D paE pcH TX | PCILE _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCILE_CAMERA R2D C N
CO—POLE_CAM PGl E_80D pa £ poH Rx | PCI E_ CAMERA D2R P
O—BOE cam PCI E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PCIE_CAMERA D2R C P
= PCl E_80D paE pcH RX | PCI E_CAMERA _D2R_C N
[S—BOLE_QLKI00M CAM K PCOE 80D| QK PAE PCl E_ CL KI00M CAMVERA P
[S—BOLE_ QL KI00M CAM K PCOE 80D| QK POE PCl E_ CL KI00M CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK100M CAMERA C P
[ K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C N

61

25 40 56

25 40 56

40 43 a4

40 43 a4

Cl ock Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—SYSOLK O Ka2K RIC K SIONA5S | K SIlow SYSCLK_CLK32K _RTCX1
CO—SYSOK G K25M SR CLK 25M 45S | A K 25M SYSCLK CLK25M CANMERA
[ ClLK 25M 45S | A K 25M CLK25M CAM CLKP

[ ClLK 25M 45S | A K 25M CLK25M CAM XTALP_R
= ClK 25M 45S | A K 25M G K25M CAM XTALP

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

[ CLK 25M 45S | A K 25M CLK25M CAM CLKN
[CO—SYSOLK O K25M TET ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT
[ ClLK 25M 455 | A K 25M SYSCLK_CLK25M TBT_R
[CO—SYSOLK O K25M XTAL CLK 25M 45S | A K 25M SYSCLK_CLK25M X1

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

[ CLK 25M 45S | A K 25M SYSCLK_CLK25M X2_R
[ ClLK 25M 45S | A K 25M SDCLK CLK25M X2

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

SYNC MASTER=J41 M.B

SYNC DATE=12/14/201

TTTLE

PCH Constraints 2

d} Appl e I nc.
®

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

PLE

<E4LABEL>

113 OF 121

7

6

2




8

7

6

3

2

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G’A;:"
MEM 40S * =40_oHM SE | =40_OHM SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM SE
MEM 50S * =50_oHM SE | =50_OHM SE =50_OHM_SE =50_OHM _SE =50_OHM _SE =50_OHM SE
MEM_70D * =70_om b Fr | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF |(=70_OHM DI FF
MEM 73D * =73_omm i Fr | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF

Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM DATA2SELF * =2x_DI ELECTRI C| 2
MEM_DATA20THERVEM * =8x_DI ELECTRI C 2
MEM_DQS2OANDATA * =3x_DI ELECTRI C ?
MEM_CVD2CMD * =3x_DI ELECTRI C ?
MEM_CMD2CTRL * =3x_DI ELECTRI C ?
MEM_CTRL2CTRL * =3x_DI ELECTRI C ?
MEM_CLK2CLK * =6x_DI ELECTRI C ?
MEM_2OTHERVEM * =4x_Dl ELECTRI C ?
MEM_2PWR * =2x_DI ELECTRI C| 10000
MEM_2GND * =2x_DI ELECTRI C| 10000
MEM _20THER * =6x_DI ELECTRI C ?

Menory

to Power Spacing

SPACI NG_RULE_SET

PHYSI CAL_RULE_SET

00000

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE NET_PHYSI CAL_TYPE | AREA_TYPE
MEM_PWR MEM_* * MEM 2PVWR MEM 70D |MEM TERM| MEM 73D
MVEM_PWR * * DEFAULT MEM 40S [MEM TERM| MEM 50S
Menory to GND Spaci ng
NET_SPACI NG_TYPEL NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
GN\D MEM_* * MEM 2GN\D
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPEL NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM A DQS_0 |MEM A DATA 0 * MEM_DQS20/NDATA MEM A DQS_0 * * MEM 20THER
MEM A DQS_1 |MEM A DATA 1 * MEM_DQS20/NDATA MEM A _DQS_1 * * MEM 20THER
MEM A DQS_2 |MEM A _DATA_ 2 * VEM_DQS20/NDATA MEM A DQS_2 * * MEM 20THER
MEM A DQS_3 |MEM A _DATA_3 * VEM_DQS20/NDATA MEM A DQS_3 * * MEM 20THER
MEM A DQS_4 |MEM A _DATA 4 * VEM_DQS20/NDATA MEM A DQS_4 * * MEM 20THER
MEM A DQS_5 |MEM A _DATA 5 * VEM_DQS20/NDATA MEM A DQS_5 * * MEM 20THER
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER
MEM A DQS_7 |MEM A _DATA_7 * VEM_DQS2O0MNDA MEM A DQS_7 * * MEM 20THER
MEM B_DQS_0 |MEM B_DATA 0 * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER
MEM B_DQS_1 |MEM B_DATA_ 1 * VEM_DQS20/NDATA MEM B _DQS_1 * * MEM 20THER
MEM B_DQS_2 |MEM B_DATA_ 2 * VEM_DQS20/NDATA MEM B_DQS_2 * * MEM 20THER
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 |MEM B_DATA_ 5 * VEM_DQS20/NDATA MEM B_DQS_5 * * MEM 20THER
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER
MEM B_DQS_7 |MEM B_DATA 7 * MEM_DQS20/NDATA MEM B_DQS_7 * * MEM 20THER
____ |MEM_A_DATA O * * MEM_20THER
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET 'VEM_ A_DAT A_ l * * 'VEM_Z OTHER -
MEM_*_DATA_* =SAME * VEM DATAZSELF NMVEM_A DATA 2 * * NMVEM 20T HER NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_A_DATA_3 * * MEM 20THER | [MEM_A_DATA_O|MEM * _DATA_* * MEM_20THERVEM |
MEM_A_DATA_4 * * MEM 20THER | [MEM_A_DATA_1|MEM * _DATA_* * MEM_20THERVEM |
MEM_A_DATA_5 * * MEM 20THER | [MEM_A_DATA 2|MEM * _DATA_* * MEM_20THERVEM |
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPAC NG RULE SET MEM_A DATA 6 * * MEM 20THER MEM A DATA 3 |MEM * _DATA * * MEM_20THERVEM |
MEM * _DATA_* MEM_* * vem patazorHeRvEM| | VEM_A_DATA_7 * * MEM 20THER | [MEM_A_DATA_4|NMEM * _DATA_* * MEM_20THERVEM |
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET MEM_B_DATA_O * * NEM_ZOTHER’ MEM A DATA_S|MEM *_DATA * * NEM*ZOTHEEN:E"ZI
VEM CVD VEM CVD " VEM OvDoavD | |VEM.B_DATA 1 * * I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_6|MEM * _DATA_* * NEM_ 20THERVEM
VEM_CVD VEM CTRL " vev ooz ] |MEMLB_DATA 2 * * I\/EM_ZOT‘I—|VIkEI?> MEM_A_DATA_7 |MEM * _DATA_* * NEM_ 20THERVEM
VEM CTRL VEM CTRL " vov oec | [VEMLB_DATA 3 * * I\/EM_ZOT‘I—|VIkEI?> MEM _B_DATA_O|MEM * _DATA_* * NEM_ 20THERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1|MEM * _DATA_* * MEM_2CTHERVEM
NET_SPACI NG_TYPEL | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2 |MEM * _DATA * * MEM 20THERVEM
MEM _CLK MEM_CLK * MEM_CLK2CLK MEM B_DATA 6 * * MEM 20THER MEM B_DATA 3 |MEM * _DATA * * MEM 20THERVEM
N MEM B_DATA 7 * * MEM 20THER MEM B_DATA 4 |NVEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG_RULE_SET VEM_CVD * * |\/EM_20T‘H’E|Q’ VEM B_DATA 5|MEM * DATA * * NEM 2 OTHERVEM
MEM VEM * NEM 20THERVEM NEM_CTRL * * MEM 20THER | |MEM B_DATA 6|NEM *_DATA * * NEM 2OTHERVEM |
MEM _CLK * * MEM 20THER MEM B_DATA 7 |MEM * _DATA * * MEM 20THERVEM

Menory Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL | SPACI NG
O MEM A Cl KO MEM 70D | MEM O K VEM A CLK P<0> 7 20 24
o> MEM A CLKO MEM 70D [ NEM I K EM- A CLK N<O> 72020
oMM A ClKI MEM 70D [ NEM I K EMCA_CLK P<1> 7212
MM A QK1 MEM 70D [ NEM I K EMCA CLK N<1 7212
> MEM A CIRL MEM 40S | MEM CTRL EMA CS T<1..0> 720 21 28
> _MEM A CTRL MEM 40S | MEM CTRL EM_A <0> 72021 26 63
—>—MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1.. 0> 720 24
> MEM A CKE1 MEM 40S | MEM CVD EMCA_CKE<3. . 2> 721 2
> MEM A_CVDO MEM 40S | MEM CVD EMCA_CAA<9. . 0> 720 20 63
> MEM A CVDI MEM 40S MEM CVD EM-A_CAB<9. . 0> 72120 6
—MEM A DQ BYTEQ | MEM 40S MEM A_DATA_0O EM_ A _DOX/. . 0> 7 es
o>—MEM A DQ BYTE1 | NEM 40S MVEM A_DATA_1 EMCA_DCOX15. . 8> 768
o—MEM A DQ BYTE2 [ MEM 40S MEM A_DATA_2 EM-A D23, . 16> 76
o MEM A DQ BYTE3 | MEM 40S [ MEM A DATA 3 EM_A 31..24> T es
> MEM A DQ BYTE4 [MEM 40S | NEM A DATA 4 EMCA 39. . 32> 72163
oMM A DQ BYTES [ MEM 40S [ MEM A DATA S EMA /.. > .
o MEM A DQ BYTEG | MEM 40S [ MEM A DATA 6 EM_A 5.. > 76
> MEM A DQ BYTE7 [NVEM 40S | NEM A DATA 7 EMCA DOX<63. > -
—>—MEM A_DQSO MEM 70D | MEM A DQS_Q EM_A 5 P<0> 76
——MEM A_DQSO MVEM 70D MEM A DQS_0 EMCA__DQ) 0> 763
——MEM A_DQS1 MVEM 70D MEM A DQS_1 EMCA_ DCS P<1> 763
> MEM A DQS1 MEM 70D [ NEM A DQS 1 EMCA_DQ) 1> 7 es
>—_MEM A DOS2 MEM 70D MVEM A DQS_2 EMA_DOS P<2> e
>—_MEM A_DQS2 MVEM 70D MEM A_DQS_2 EM- A DO 2> 763
—>—_MEM A_DQS3 MVEM 70D MEM A DQS_3 EM_A_DCS P<3> 763
—>—MEM A_DQS3 MEM 70D [ VEM A DQS 3 EM_A 3> 7 6
MM A_DQs4 MVEM 70D MEM A DQS_4 EM-A_DOS P<4> 763
> MEM A DQOS4 MEM 70D | NEM A_DQS_4 EM_A_DQ) > 76
> MEM A DQS5 MEM 70D | MEM A DQS_5 EMVCA P<5> 76
—>—MEM A_DQS5 MVEM 70D MEM A DQS_5 EMEA_DQ) 5> 763
—MEM A_DQS6 MVEM 70D MEM A DQS_6 EM_A_DCS P<6> 72163
——MEM A_DQS6 MVEM 70D MEM A DQS_6 EVCA_ DO 6> 72163
> MEM A DQS7 MEM 70D [ NEM A DQS 7 EM_A_DCS P<7> 7 es
o>—_MEM A_DQS7 MEM 70D [ NEM A DQS 7 EMCA_DQ 7> 7 es
MM B Gl KO MEM 70D | MEM O K VEM B CLK P<0> —_—
> MEM B CLKO MEM 70D | MEM G K = K- N<O> 722 2
oMM B CKI MEM 70D [ NEM I K EM B CLK P<1> 72520
MM B QLK MEM 70D [ NEM I K EM B CLK N<1> 72520
> MM B CTRL MEM 40S | VEM CTRL = CS T<1..0> 72023 20
> MM B CTRL MEM 40S | VNEM CTRL EM B <0> 72223 20 6
—>—MEM B_CKEO MEM 40S | MEM CMVD EM B CKE<1.. 0> 722 2
——_MEM B_CKE1 MEM 40S MVEM CMD EM B CKE<3. . 2> 723 20
> _MEM B CMDO MEM 40S | MEM CMD EM B_CAA<9. . 0> 722 24 63
MM B oVl MEM 40S MEM CVD EM B CAB<O. > 725 20 63
—MEM B DQ BYTEQ | NEM 40S MEM B_DATA_Q EM B DO/, . 0> 763
o—MEM B DQ BYTE1 [ MEM 40S MVEM B_DATA_1 EM B DCOX15. . 8> 763
> MEM B DQ BYTE2 [VEM 40S [NEM B DATA 2 = 3..16> 76
oMM B DQ BYTE3 [ MEM 40S [ MEM B DATA 3 EM B x31. . 24> T es
o MEM B DQ BYTE4 [ MEM 40S [ MEM B DATA 4 =M B 39..32> -
> MEM B DQ BYTE5 [MEM 40S |NEM B DATA 5 = 7. . > 76
> MEM B DQ BYTEG | MEM 40S [ MEM B DATA 6 =M B 5. . > 76
MM B DQ BYTE7 [ MEM 40S [ MEM B DATA 7 =M B 63. . 56> 76
——MEM B_DQS0 MEM 70D MEM B DQS 0 =V B <0> 76
> MEM B DQSO MEM 70D | MEM B_DQS_0 EM B_DO) 0> 76
—>—MEM B DQS1 MVEM 70D MEM B DQS_1 EM B_DCS P<1> 763
> MEM B DQS1 MEM 70D | MEM B DQS 1 EV B DO 1> 7 6
o MEM B_DQS2 MVEM 70D MEM B DQS_2 EM B_DCS P<2> 763
> MEM B DQS2 MEM 70D | MEM B_DQS 2 = > 763
> MEM B DQS3 MEM 70D | NEM B DQS 3 EM B DS P<3> 763
> MEM B DQS3 MEM 70D | MEM B_DQS_3 EM B_DO) 3> 76
——MEM B_DQs4 MEM 70D MEM B DQS 4 = P<4> 763
MM B DQS4 MEM 70D | NEM B_DQS_4 EM B_DO) > 76
> MEM B DQS5 MEM 70D [ NEM B DQS 5 EM B_[XG P<5> 763
MM B DQS5 MEM 70D | MEM B_DQS_5 EM B_DO) 5> 76
> MEM B_DQS6 MEM 70D [ NEM B DQS 6 EM B_DCS P<6> 7256
—>—_MEM B DOS6 MEM 70D | MEM B DQS 6 EM B DO 6> 7296
—>—MEM B_DQS? MVEM 70D MEM B DQS_7 EM B DCS P</7> 763
> MEM B DQS7 MEM 70D | MEM B DQS 7 EM B DQ 7> 76
VEM PVR PP1V2_ S3 1719 20 21 22 28 a2
VEM PWR OV6_S3_MVE REFCA A ..
MEM PWR OV6_S3 " MEM VREFDO A ., ...
MVEM PR OV S3 EM VREFCA B ...
VEM PR O0V6_S3 EM VREFDOQ B . ... .
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D spl ayPort Si gnal

NOTE: Di spl ayPort

Constrai nts

Physi cal / Spaci ng Constraints provi ded by Chi

pset or

GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal 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‘@#"
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t/ DP Connector Signal 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‘@#"
TBTDP_80D * E80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
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 W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_DI ELECTRI C 2
TBTDP_RX TBTDP_TX * TBTDP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x_Di ELECTRI C 2
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP, BOTTOM| =6x_Di ELECTRI C 2
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20TI HERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ViEI G—rr »
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DI ELECTRI C 2
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C 2

TBTDP_2C0THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

25 28

25 28

25 28

25 28

25 28

25 28

2> o

25 64

25 64

Thunder bol t

I C Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C P<1..0>
[O—IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C N<1..0>
[ TRIDP_80D TIBIDP_TX TBT_A R2D P<1..0>
(- TBIDP_80D TBIDP_TX TBT_A R2D N<1..0>
[O—D2_TBIPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1>
O—DR_TBTPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3>
[ DP_80D DP_TX DP_TBTPA M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPA M._N<3..1: 2>
[ DP_80D DP_TX DP_A LSX M_P<1>

[— DP_80D DP_TX DP_A LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT_A D2R C P<1..0>
[ TBIDP_80D TBIDP_RX TBT_A D2R C N<1..0>
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1>
CO—IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>
O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0>
O—IBL A 2R0 TBIDP_80D TBIDP_RX TBT_A D2R N<O>
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N
[ DP_80D DP_AUX DP_TBTPA AUXCH P

[ DP_80D DP_AUX DP_TBTPA AUXCH N

= DP_80D DP_AUX DP_A_AUXCH DDC P

[ DP_80D DP_AUX DP_A_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_A _D2R1_AUXDDC N
O IELE RD TBIDP_80D. TIBIDP_TX TBT B R2D C P<1..0>
[O—IBLE RD TBIDP_80D. TIBIDP_TX TBT B R2D C N<1.. 0>
[ TRIDP_80D TIBIDP_TX TBT_ B R2D P<1..0>

[ TRIDP_80D TIBIDP_TX TBT B R2D N<1..0>

DR IBTPE M DP_80D DP_TX NC DP_TBTPB M._CP<3. . 1:
CO—DB IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2>
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPB_M. _N<3..1: 2>
[ DP_80D DP_TX DP_B LSX M_P<1>

f— DP_80D DP_TX DP_B LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT B D2R C P<1..0>
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
OO—IBLE 2R TBIDP_80D. TBIDP_RX TBT B D2R P<1..0>
CO—IBLEB 2R TBIDP_80D. TBIDP_RX TBT B D2R N<1.. 0>

O IBL_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP
O—IBL B AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CN
= DP_80D DP_AUX DP_TBTPB_AUXCH P

[ DP_80D DP_AUX DP_TBTPB_AUXCH N

= DP_80D DP_AUX DP_B_AUXCH DDC P

[ DP_80D DP_AUX DP_B_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_B _D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0>
f— DP_80D DP_AUX DP_TBTSRC AUXCH C P
[ DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSBL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI
CO—IBL_SPL_M SO TBT SPI_45S | TBT SpPI TBT_SPI _M SO
O—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual - port

Only used on hosts supporting Thunderbolt video-in

hosts.
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Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MM aK S2_MEM 85D S2_MEM QK NVEM CAM CLK P a1 2
M PI I nt er f ace OOI’]S'[ ralnts O—S2 MM K S2_MEM 85D S2_MEM QK VEM CAM CLK_N a1 2
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- OS2 MEM CNTL S2_MNEM 45S S2_NEM CIRI VEM _CAM _CKE 31 32
R n - p— - - - - - - - o [D—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI NMVEM CAM CS L a1 2
M PI_85 —85_aM DI FF =85_OHW| =85_OHM.| =85_OHM.| =85_OHM._ =85_OHM._ S MEM 45S S MM CTR VEM CAM ODT. .
I I S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING [ WEI GHT [»—S2_MEM QD S2_NMEM 45S S2_NEM CIRI MEM CAM RAS L a1 a2
‘ - P - P O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L a1 2
M PI _20THER =4X_DI ELECTRI C [ _ M PI _20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ §77WM7 §77WM74§§ §77WM7 'VEM OAM BA<O> I,
M PI_2CLK i =6X_DI ELECTRI C ? M PI_2CLK ToP, BOTTOM =8X_DI ELECTRI C ? OS2 MEM QD S2_NEM 45S S2_NEM CVD MEM CAM BA<1> 31 32
P P CO—S2 MEM CMD S2_MNEM 45S S2_MEM CVD VEM _CAM BA<2> 31 32
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | Ll §77WM73§D §77WM7 'VEM CA\M m P<O> I,
I CO—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 2
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET oD —S2_VEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
M Pl _DATA * * M Pl _20THER [D>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
— R [oD—S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ MEM CAM DVKO> a1 a2
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA_1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 a2
— S2_MEM A S2_NEM 45S S2_MEM CMD NMVEM CAM A<14.. 0> a1 32
CLK_M PI * * M PI CLK_20THER D—==E EE— =
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
I“E“Ery BUS :CnSt rai nts I [ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P a1 2
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP DM PL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 31 32
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM_SE =45_0OHM_SE =STANDARD =STANDARD = MEBL_BSD M. BL_DATA MEBL_DALA CONN P sz
- e e e e - - e [aen M Pl _85D M Pl_DATA M Pl _DATA_CONN_N 32 64
S2_MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
D> MPLaK s M Pl _85D CLK_MPI MPI_CLK P a1 a2
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N a1 a2
H T M Pl_85D K MPI M Pl _CLK CONN_P 32 64
Spaci ng Rul e Sets = Meesn | oiCue M P _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 - < NFMip\/B PP1V35 CAM a1 a2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF TOP, BOTTOM| =4x_DI ELECTRI C ? [Eeny S2_NEM PR PPOV675_CAM VREF a1 a2
— — S2_MNEM PWR PPOV675_MEM CAM VREFCA s
* = 2 = ? = —NEML
S2_DQS2OMNDATA 2x_Dl ELECTRI C| ? S2_DQS20OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ? — 2 NEM PPOV675_NVEM_CAM VREFDO -
S2_Ccwvpb2CvD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMD2CTRL * =2x_DI ELECTRI C ? S2_CVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_Dl ELECTRI C| ? S2_20THERVEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRULéiéE.f4 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI miRuLéiéE.f4
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM_CMD * * S2MEM 20THER -
S2_MEM CTRL * * S2MEM 20THER -
S2_MEM _CLK * * S2MEM 20THER -
S2_NMEM DATA* =SAMVE * S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD o y we p il g
S2_NEM CMVD S2_NEM CTRL - s2_ovo2 R NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEMPVWR | S2_MEM SZVEM 2PVR.
S2_NEM * S2_NEM * * S2_20THERVEM | S2_MEM_PVR DEFAULT

Menory to GND Spaci ng

GN\D S2_MEM * * S2MEM 2GND
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ALonrooTE SMC SMBus Net Properties
PHYSI CAL_RULE_SET LAYER M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ON LAYER? NET_TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MM =STANDARD 0.1 MM 0.1 MM . SMC_0_S0_. | SMB_455_R 50S | SMB SMBUS _SMC 0_S0_SCL a7 40 60
L SMC QSO | SMB 455 R 50S | SMB SMBUS _SMC O_SO_SDA 57 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 60
_SMC2_S3_ | SMB 455 R 50S | SMB SMBUS_SMC 2 S3 SCL 57 40 61 65
L SMC 2 S3 | SMB 455 R 50S | SMB SMBUS SMC 2 S3_SDA o7 40 61 65
L SMC 3 | s ass Rs0s s [SMBUS SMC 3 SCL 56374044 6
. SMC 3_ | SMB_455_R 50S | SMB SMBUS_SMC_3_SDA 36 37 40 44 64
L SMC 5 G3_ | SMB 455 R 505 | SMB SMBUS SMC 5 _G3_SCL 37 40 48 50 64
 SMC.5_G3_ | SMB_455 R 505 | sve SMBUS SMC 5_G3_SDA 57 40 48 50 64
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI FEPAIR CHGR CSI _P s0
[O—SENSE DI EEPALR 2T01_DI EEPAI R CHGR CSI _N 50
[ 2T01_DI EEPAI R CHGR CSI _R P 0
[ 2T01_DI EEPAI R CHGR CSI_R N 50
[CO—SENSE DI EEPALR 2T01_DI EEPAI R CHGR CSO P 0
[O—SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CSO N 50
[ 2T01_DI EEPAI R CHGR CSO R P 43 50
[ 2T01_DI EEPAI R CHGR CSO R N 43 50
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PHYSI CAL_RULE_SET

LAYER

ALL
ON

ON ROUTE

LAYER?

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

J11/J13 Specific Net

SENSE_1TOL_45S

=1TOL_DI FFPAI R

=45_OHM_SE

=1TOl_Di FFPAI R

=1TOL_DI FFPAIR

SENSE_1TO1_P2MM

=1TOL_DI FFPAI R

=1TOl_Di FFPAI R

=1TOl_Di FFPAI R

=1TOL_DI FFPAIR

THERM 1TOL_45S

=1TOL_DI FFPAI R

=45_OHM_SE

=1TOl_Di FFPAI R

=1TOL_DI FFPAIR

SPKR_DI FFPAI R

=1TOL_DI FFPAI R

M NI MUM LINE WDTH | M NI MUM NECK W DTH
=45_OHM_SE =45_OHM_SE
0.200 WM 0.100 WM
=45_OHM_SE =45_OHM_SE
0.300 W 0.100 WM

=1TO1_Di FFPAI R

=1TO1_Di FFPAI R

=1TOL_DI FFPAIR

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁmLéﬁsE‘f‘
SENSE * =2: 1_SPACI NG > cPU_cow D * aD_P2MM
THERM * =2: 1_SPACI NG 2 CPU_VCCSENSE D * aD_P2MM
AUDI O * =2: 1_SPACI NG 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | spACl miRULéiéE.f4

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr » G\D CLK_PCI E * G\lDﬁPQI\/‘M‘ o

G\D * =STANDARD 2 ao PCI E* * G\D_P2W

e} SATA* * aND_P2MM

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT D usB* * GND*PQW; _

GND_P2MM - 0.20 W 10000 o LVDs* - o Pow
PVR_P2MM * 0.20 MV 10000 SB_PORER GKPAE . PUR_P2MM
SB_POVER SATA* * PWR_P2MM

SB_POVER SATA* * PWR_P2W

Properties

aa

aa

8 11 13 15
57758759 80
g 2 13
3974041 4;

1
51

11 1.
40741

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SENSE_DIFEPAIR THERM 1TOL 45S | THERM INLET _THVENS D1_P
O —SENSE DI FEPAIR THERM 1TOL 45S | THERM INLET _THVENS D1_N
O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVENS D2_R P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_N
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M.BBOT_THVENS P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M.BBOT_THVENS N
[CO—SENSE_DI EEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[CO—SENSE DI EFPAIR SENSE_1TOl 455 SENSE TBOTHVSNS_D2_P
CO—SENSE DIFEPALR SENSE_1TQL_45 SENSE TBDTHVSENS D2 N
[CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE CPUTHVMSNS D2_P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE CPUTHVSNS D2_N
CO—SENSE DIFEPAIR SENSE_1TQl P2 SENSE CPUVCCI OS0_CS N
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OS0_CS P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P
CO—SENSE DIFEPALR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE CPUVR | SNS2_P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE CPUVR | SNS2 N

[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
[ SENSE_1TO1_45 SENSE CPUWR | SUM R P

[ SENSE_1TQL_45 SENSE CPUVR | SUM R N

O —SENSE_DI EEPAIR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR P
CO—SENSE DIFEPALR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_P3V3S5_N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_P3V3S5_P

O —SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS _3Vv3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE I SNS_3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_CAMERA P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE | SNS_CAMERA N
O —SENSE_DI EFPAIR SENSE_1TOl 455 SENSE | SNS_P3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_P3V3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_N
[CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_BMON GAIN P
CO—SENSE DIFEPALR SENSE_1TOl 455 SENSE I SNS_BMON_GAI N_N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_HS COMPUTI NG N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_HS COMPUTI NG P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE | SNS HS OTHER N
CO—SENSE_DI EFPAIR SENSE_1TOL_45 SENSE | SNS HS OTHER P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE I SNS 1Vv2_S3 N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_1V2_S3_P
O —SENSE DIFEPAIR SENSE_1TO1_455 SENSE I SNS_AI RPORT_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS Al RPORT_P
O —SENSE DIFEPAIR SENSE_1TO1_45 SENSE I SNS_SSD N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_SSD P
[CO—SENSE_DI EFPAIR SENSE_1TO1_455 SENSE I SNS_LCDBKLT_N
CO—SENSE DIFEPAIR SENSE_1TO1_455 SENSE I SNS_LCDBKLT_P
CO—SENSE DI EFPAIR SENSE_1TOI 45§ SENSE | SNS_PANEL_N
CO—SENSE DIFEPAIR SENSE_1TOL_45 SENSE | SNS_PANEL_P
[Z»—SENSE DI FEPALR SENSE_1TO1_45 SENSE I SNS HS GAI N N
[Z>—SENSE DI FEPALR SENSE_1TOL_45 SENSE I SNS HS GAI N P
OO AL DEFE 1TOl_DIEEPAIR | AUDIOQ SPKRAMP_| NR_P
CO—AWL DFE 1TOl_DIFFPAIR | AUDIO SPKRAMP_| NR N
[ 1TOl DIEEPAIR | AUDIO MAX98300_R P
[ 1TOl DIEEPAIR | AUDIO MAX98300_R N
CO—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
CO—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5
[ sB_powrr | PP3V3_SO

e fe GN\ND
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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

SD Card Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[=»-SDDATA SD _45SE SDCONN_DATA<O. . 3>
Z-SDALK SD _45SE SDCONN_CLK
P SD 45SE SDCONN_WP
= SD 45SE SDCONN_CMVD
= SD_45SE SDCONN_DETECT L
= SD _45SE SPI SD _SPI _CLK
= SD_45SE SPI SD SPI_CS L
= SD_45SE SPI SD_SPI _MOSI
= SD _45SE SPI SD_SPI _M SO
= QL K_25M 45S SDSCLK_CLK 25M X1
= ClK_25M 45S SDCLK CLK25M X2 R
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