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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 J41_MB 47 Audi o: Speaker Anp 341_MB

3 N 11716/ 2010 59 VASTER
3 BOM Vari ants K21 ms 48 Battery Connect or wnsTER

4 MASTER 70 02/ 06/ 2013
4 PD PARTS wasTER 49 DC-In & G3H Supply 141

5 02/ 06/ 2013 71 02/ 09/ 2013
5 CPU GEX/ NCTF/ RSVD 141 M 50 PBus Supply & Battery Charger 141

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

7 02/ 06/ 2013 73 04/ 09/ 2013
7 CPU DDR3/ LPDDR3 | nterfaces Ja1ms 52 CPU VR12.5 VCC Power Stage Ja1ms

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 341 M 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 i 02/ 07/ 2013 77 " ) 02/ 06/ 2013
11 PCH Decoupl i ng 341 ms 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 341 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 02715/ 2013 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 " N 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) 341 M 66 PCB Rul e Definitions ConsTRAI NTS

25 02706/ 2013 111 " 057 25/ 2012
22 LPDDR3 DRAM Channel B (0-31) 141 M 67 CPU Constraints CoNSTRAI NTS

26 02/ 06/ 2013 112 . 11/13/ 2012
23 LPDDR3 DRAM Channel B (32-63) 141 MB 68 PCH Constraints 1 cLean 43

77 N N 62/ 06/ 2013 113 " 12/ 1472012
24 LPDDR3 DRAM Ter ni nati on a1 ms 69 PCH Constraints 2 Ja1ms

28 02/ 06/ 2013 114 . 09/ 25/ 2012
25 Thunder bol t Host (1 of 2) Ja1_ms 70 Menory Constraints ConsTRAI NTS

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

30 02706/ 2013 116 N 0173072013
27 TBT Power Support 141 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 " . - 12707/ 2012
29 W rel ess Connector Ja1_me 74 Proj ect Specific Constraints Ja1_me

37 04709/ 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 2 141 76 Ref er ence 141_MB
32 40 Carrer a 2 Of 2 03/ 20/ 2013

Ja1ms

e 07/ 01/ 2011
33 SD READER CONNECTOR wrsTER

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 Sve 341 ms

51 02/ 06/ 2013
38 SMC Shar ed Support 141

52 02/ 06/ 2013
39 SMC Proj ect Support 141

53 02/ 06/ 2013
40 SMBus _Connect i ons Ja1ms

54 03/ 28/ 2013
41 Hi gh Side Current Sensing 341 m8

55 03/ 28/ 2013
42 Vol tage & Load Side Current Sensing Ja1_me

56 03/ 28/ 2013
43 Debug Sensors 1 141 M

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

60 02/ 06/ 2013
45 Fan J41_MB

ALI ASES RESOLVED

Schematic / PCB #' s

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

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

PRODUCT SAFETY RE
PCB, UL RECOGNI 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.
®
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Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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, VOOREjErs
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_1 SNS: YES, LCDBKLT_| SNS: YES, PVIS5_| SNS: YES, 3V3S0_| SNS: YES, CTHER,H5. | SNS: YES, CANL| SNS: YES, CPLOOR_| SNS: YES, PANEL_I SNS: YES
| 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, 3VAS0_1 SNS: NO) OTHER_HS_| SNS: NO, CAML| SNS: N0, GPUDOR| SNS: NGy 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,

RAMCFQG2:

L, RAMCFG3: L, DRAM TYPE: M CRON_4GB

Programmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550865 1 EEPROM 256KBI T, SPI, SMZ, 1. 8V, 2X3GFN u2890 CRI Tl CAL TBTROM BLANK
341S3802 1 | C EEPROM O/ R (V23.4) EVT, 141/ 141 u2890 CRI Tl CAL TBTROM PROG
33851159 1 1 G, SMCL2- A3, 40MHZ/ 50DM PS MCU, 9X9, 157BGA U5000 CRI Tl CAL SMC: BLANK
33550809 1 64 MBIT SPI SERIAL DUAL |/0O FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM MAC: BLANK|
33550803 1 64 MBIT SPI SERIAL DUAL |/0 FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM_NUM BLANK
341S3809 1 I C,EFl ROM (V0071) DVT, J41/J43 u6100 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 POl 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 ADHESI VE 20993- SC 0. 4G GLUE CRI Tl CAL
825-7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Qr7310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: REN
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 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
33350681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, 2600 |  CRI TI1 CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, 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, 2600 |  CRI TI CAL DRAM TYPE: ELPI DA 4GB
33350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo |  CRI TI1 CAL DRAM TYPE: ELPI DA_8GB
33380679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo |  CRI TI1 CAL DRAM TYPE: M CRON_4GB

CPU DRAM CFG Chart
VENDOR CFG 1| CFG 0
HYNI X 0
SAVBUNG 1 0
M CRON 0 1
ELPI DA 1 1
sl ZE CFG 2
2GB 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 | 37650604 ALL biodes alt to Fairchild
371S0713 | 371S0558 ALL biodes alt to ST Mcro
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
107S0254 | 107S0241 ALL Oyntec sense Ralt to TFT
35383452 | 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 | 197S0544 ALL NOK alt to TXC
19750545 | 197S0544 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
10750255 | 10750240 ALL Oyntec alt to TFT
107S0250 | 107S0248 ALL Oyntec alt to TFT

SYNC MASTER=J41 M.B

SYNC _DATE=04/09/ 2013
—
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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_CMNPTS, 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, MLB, 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_CWNPTS, 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 Tl CAL M.B_CWN\PTS
685- 0065 1 VCORE FET, VSHY, J43 VCOREFETS CRI Tl CAL VCORE_FETS

BOM Confi gs have been de-activated

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 al t to Hynix
SYNC MASTER=K21 M._B SYNC DATE=11/16/2010

TTTLE

BOM Vari ant s

d} Appl e I nc.
®
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PD Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 5107 1 CAN, TOPSI DE, ALT, J41/ J43 TBTTOPSI DE_2P_FENCH CRI Tl CAL
806-5108 1 CAN, TCPSI DE, COVER, ALT, J41/ 343 TBTTOPSI DE_2P_COvER CRI TI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI Tl CAL
806- 3215 1 CAN, COVER, TBT, J11/ J13 TBTCOVER CRI Tl CAL
806- 3216 1 CAN, MDP, 311/ 313 DPCAN 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

720413
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

4x 860- 1327_]_

-©

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

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

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

CRI TI CAL

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

—©

= 870-1938

CRI TI CAL

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

—©

— 870-1938

SL-

SL-

SL-

SL

Can Sl ots

S,9401
j(@ 1.4X0.7

51,0403

S1,0405

1./1X0.45-1.4X0.75

S,0404

SL-

SL-

SI.04p2

.1X074-1.4X0.7

SL0406

.MQ;L4m72x VMDP Connect or

SL-1.

SL-

SL,0407
1xo.;5-1.4x0. 72X TBT chip

:slﬂ%ps

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

2x TBT pin di odes

lSYNC MASTER=VASTER

SYNC DATE=NMASTEI

TTTLE

PD PARTS

d} Appl e I nc.
®
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CRI TI CAL
OM T_TABLE
U005
HASWELL- ULT
DDl Port Assignnents: SYM 1 OF 19
67 25 DP_TBTSNKO_M._C N<O> C54 | ppi 1 TXNO EDP_TXNO | 45 DP INT ML C N<O> oo
o 2 DP_TBTSNKO_M__C_P<0> 55 | b1 1_TxPo £op Txpo | B46 P INT MG P<0s =27
67 25 DP_TBTSNKO_M._C N<1> B58 | ppi1 TxAL EDP_TXNL | A47 ’ NC | NT ML _CN<1> oD i,
TBT Sink © o 2 DP_TBTSNKO_M__C P<1> 58 | py 1 TPl fop Tl B NG INT M _cp<ls 22
or 2 DP_TBTSNKO_M__C N<2> B55 | ooy 1 Txe o T e Y o, 2 T,
o 2 DP_TBTSNKO_M._C P<2> 55 | oy 1 T2 e T2 | g NC INT M._ON<2> oy
o7 25 @om—DP_TBTSNKO_M._C N<3> - "57 | DD T EDP_TxP2 [ A0 g NG INT M _CP<2> mym e
am-DP_TBTSNKO_M._C P<3> B57 | po 1 TXP3 EDP_TXNG | M40 g NG INT M. ON<3> remy
o - o) EDP_TxP3 | B49 NC I NT_M._CP<3> -
o7 25 18 DP_TBTSNK1 N<O> C51 | ppi 2 TXND [ - — ===
- DP_TBTSNKI_M__C P<0> 550 | ppy 2 Txro
o7 25 18 DP_TBTSNK1 M._C N<1> C53 | ppi2_TXNL EDP_AUXN [ A5 g DP INT AUXCH C N (py oo or
] o7 25 18 DP_TBTSNK1 M._C P<1> B54 | ppi2_TxP1 EDP_AUXP | B45 DP_I NT_AUXCH C P . X
(T,'\S,Lxghn"fu e M DP_TBTSNKI_M._C N<2> 5 ooy 5 e g D LNILAUXCH C Py
i f o7 25 18 DP_TBTSNK1_M._C P<2> B50 | ppy 2 Txp2
if necessary) N DP_TBTSNK1_M_C N<3> A53 | oo 2_TXne EDP_RCOWP | D20 MCP_EDP_RCOVP

eDP Port Assignnent:

I nt er nal

o 2510 qomDP_TBTSNKL M._C P<3> o 85 Ipnio 7xrs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
@%IREFT%'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' LT exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s MCP_DC AWP_AY2 TRUE  AY2 | paAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A3 TrRUE 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 AY6O | pal sY_cHAI N_NCTF 260 MCP DC A60 TP-P6
TP-P6 s MCP_DC AWS1_AY61 trur AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTFI— cm TPO510
. MCP_DC_AV62_AY62 1 _AY62 | o oy cHal N NOTF DA/ SY_CHAI N_NCTF e MFE DG 261 B6l . b5
sy MCP_DC B2 B2 | pal SY_CHAI N_NCTF DAl SY_CHAI N_NCTF ﬁ\eli MoP LG AG2 '_:‘L'%EF?GTPOS]']'
TP0501TP_ P6 s _MCP_DC A3_B3 TRUE B3 | DAl SY_CHAI N_NCTF x: i:*gﬁ: 37$TE AW M:Ppcp % ﬁﬁ -1|%_EF?GTP0520
. _MCP_DC A61_B61 TRUE  BSL | pAlSY_cHAIN_NCTF - N
MCP_DC B62 B63  TmE 552 | pal Sy_GHAI N NCTF busy cwn terel A2 tme MOP DCAVE A2 . @R TPO521
( 53 | paiteyat i DAI SY_CHAIN NCTF| A8 e MCP_DC AWB_AY3 4
MCP DC CL 2 oy CL | pa oY GHAI N NOTE DAl SY_CHAI N NCTFL.AV61  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 DC _AWS3
= i TPO530
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SYM 18 OF 19
|\|c>(A_T2 RSVD RSVD&)(NC
NC)& RSVD RSVD&(NC
NCM RSVD RSVDﬁxNC
NC D15 RSVD RSVD| u10 NC
NCXE RSVD RSVD&)(,\K:
I\ICX& RSVD RSVD%(NC
RSVD| AUL NC
RSVD| AUlg
AWLL NC
VD AY14 N
RSVDL——2NC
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CRI TI CAL
OVl T_TABLE
U0500
HASWELL- ULT
PP1V05_S0 *’B&*_CFIE
55 5142 38 27 17 38 15 13 8, Nese 21 Proc_perecr SYM2 OF 19 (| by byl g62 XDP CPU PRDY L .
. - (1P PREQO2 o XDP CPU PREQ L s os o
R0616(2) o v qomCPU_CATERR L o<1 caterme 3
1/23W = (1 PD) PRCILTCKLM@ 16 64 67
M wauEy CPUPEC e ™2 lr (1PU) PROC_TMe| ESL XDP_CPU_TMS 16 64 67
201, RO611 (1PU) PROC_TRST* [yE59 XDP. PCH_TRST o 12 16 04 o7
PROCHOT* THERMAL [0)
£ (1PY PROC_TDI LM@ 16 64 67
i sz CPU_PWRGD »— B | PROCPWRED g a proC_TDOLF62 g  XDP_CPU TDO OO 16 o4 o7
& CPU_SM RCOVP<0> 250 | sm roovPo (1PY BPVD* |60 XDP_BPM L<0> 16 67
= CPU_SM RCOVP<1> & V60 | sm rRoovPL (1PU) BPML* JHEO XDP_BPM L<1> 16 67
« CPU_SM RCOVP<2> "L | sv rcow2 (1P BPMR* [y BL XDP_BPM L<2> 1o o
e (1PY BPNVB* |62 XDP_BPM L<3> 1067
RO650'| RO651'| R0O652*| R0O620* wom 1P CPUMMRBESET L~ o AVIS4SM DRAVRST* E (1PU) BPMar GO XDP_BPM L<4> 16 67
200 121 100 10K (1PY BPNVE* 03 XDP_BPM L<5> 16 67
1/ 200 1/ 200 1/ 200 17200 w MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1 PU) BPVB* [JK6O 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 V60 1 .
BRI ur s 12, o
CRI TI CAL
OVl T_TABLE
U05
HASWELL- ULT
BEL TR
SYM 19 COF 19
o 165 CPU CFG<0> ACBO | crep (1P RESERVED  Revp, 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 | crGs (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o 16 5 CPU_CFG<4> AASO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
67 16 CPU_CFG<5> Y62 | cras (1 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 186 10> V60 | crGLo (1 PUY)
67 16 CPU_CFG<11> U0 | cral1 (1 PY) 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
67 16, CPU CFG<14> T61 | craLa (1PY)
e e e e e e e e e e f o d ol il d el el d el o i ol el e e el ol oLl @ CPU CFG15> g T60 Icrais (1pPy) RSVDL 23 o\
, CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POAER FEATURES NOT ACTI VE . CPU CEG<16> 2262 | cre (1 Py RSVD| Y22 o \C
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVI D 0 = VR DOES NOT SUPPORT SVI D CPU CFG<18> 063 | crats (1 P
' CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED * oPU CFG=17> 61 ] crae 1o PROC CPI_COVP| AYLS CPU_OPI _RCOVP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED D roei9s P w2 | o (IPU)
' CFG<1> : PCH- LESS MODE 1 = NORMAL OPERATION 0 = PCH LESS MODE oD P CRCel92 g B2 (rPY RSVD| 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
"""""""""""""""""""""""" L B B B AS 1/ 20W
These can be placed close to J1800 NCx—— RSVD vss| P22 Y1
and are only for debug access NCx—EL | RSVD vss| \21
D1
CPU_CFG<10> 4 16 NCx—=o RSVD 1
CPU_CFG<9> ¢ 15 s NCXirg FoVD revp P20
NC*—— F——XNC
gg gg?z e PCH TD | REF B12 | 1p | ReF RrsvD RO o ne
CPU _CFG<0> ; s6 67
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [NOSTUFF ROG8Q' ['ROB8S
R0640'| |'R0639 R0638'| |'R0631 ['‘RO630 1% 1% 0w
1K 1K 1K 1K 1K V3 VE
5% 5% 5% 5% 5% 201, 2201
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2%:1 201, 2201 2%:1
I 1 SYNC VASTER=J41 M_B SYNC DATE=04/ 02/ 2013
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> |low to avoid - Py
+ i ssue, but this |ocks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
—CPU_CEG=4>¢ 1 o <
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70 SS@M
70 ssmw
"o NEM A DO<9> oo A7 |
0 E:M
0 s:@w
0 SS@M“A_’VBU
0 ssmw
70 “Ew
0 SS@M“A_W
0 ssmw
oo NEM A DO<20> _qg ALG0 |
0 SS@M
0 s:@w
70 63 G MEM A DQ<23> o—t—157

70 63 CBY MEM A DQ<24> o—> APSS

o oIy NEM A DO<26> __qg A1 |
0 ssmw
0 E:M
0 ssmw
63 z;M
70 eac@y—VEM A_DQ<33> — A8

70 65 MEM A DQ<34> o= AY56

70 63 CBY MEM A_DQ<35> -~ AVB6

70 63 M A > AVS8

20 63 MEM A 37> AUS8

0 ssmw
0 E:M
0 SS@M
0 SSM
0 s:@w
0 E:M
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ooy NEM A DO<d8> g g Ai0 |
0 SS@M
70 s:@M“A_W
0 SS@M
0 ssmw
0 SS@M“A_W
0 s:@w
o oI NEM A DO<56> g A6 |
0 SS@M“L%
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R

70 S:E—M‘_‘&

SA_CKEO

SA_CKE3

SA_Cso*
SA_Cs1*

MEMORY CHANNEL A

SA_CQDTO

LPDDR3
CAB3 SA_RAS*
CAB2  SA VE*
CAB1 SA _CAS*

SA_DQSNO

SA_DQBN7

SA_DQSPO
SA_DQSsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQsP7

SM_VREF_CA|

SM_VREF_DQ0

SM_VREF_DQL

AU37 NMEM A _CLK N<O> 20 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 > NMVEM A CKE<0> oo 20 20
AWMI3 M A E<1> 20 24
AY42 MEM A CKE<2> 21 24
AY43 > NMVEM A CKE<3> oo 2 20
AP33 MEM A CS_L<0> 20 21
AR32 MEM A CS L<1> @ 20 2
AP32 NMEM A _ODT<0> oo 20 2
AY34 =MEM A RAS L oo

il e =MEMA VE L oo -

AU34 = A 63

AU35 =NVEM A BA<0> 63

AV35 MEM A_CAB<6> 21 24

AY4l g =MEM A BA<2> oD &
AU36 =MEM A_A<0> 63
AY37 =MVEM A _A<1> 63
AR38 =MEM A_A<2> 63
AP36 TP_LPDDR3_RSVD1 3
AU39 > TP_LPDDR3_RSVD2 o =
AR36 =MEM A_A<5> 63
AV40 =MVEM A _A<6> o
AVBY =MEM A A<7> 63
AY39 =MEM A _A<8> 63
AU40 =MVEM A _A<9> 63
AP35 =MEM A _A<10> 63
AWML =VEM A A<11> 63
AU4L . MEM A CAA<6> OO 20 24 63 70
AR35 =MEM A_A<13> 63
AVA2 =NVEM A A<14> 63

AU42 =MVEM A A<15> oo o2

AJ61 MEM A N<0> 63 70
ANG2 NEM A N<1> 63 70
AVBS MEM A N<2> 63 70
AMVBS MEM A N<3> o 7o
AV57 o VEM A DQS N<4> ao e
AV53 MEM A N<5> 3 70

AL43 o= VEM A DOS N<6> s
AL48 MEM A_DQS_N<7> e LR

AI62 — DQS_P<0> Va:m TR
AN61 VE| DQS_P<1> e LR
AN58 DS _P<2> D ™
AN55 DOS _P<3> D ™
AVG7 DQS_P<4> GO 5=
| AVDS s VEM A DOB P<5> o370
(A2 g NEM A DOS P<6> e o

iy

AVB3

BERREE
SERRRERE <
SS

AP49 e CPU DI MM VREFCA rymy 1

AR51 CPU DI MVA VREFDQ oo

APS1 e CPU DI MVB VREFDOQ rymm 10
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7 ssm—MﬁLﬂ
o s:@—Lﬁﬂ
o ss@_L‘_.ng
70 E:M

70 63. AV31
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AV29
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AY27
AWR7
10> AY25
AWRS5
12> AV27
. 13> AU2T

70 S’@w
70 ESE—M“A_UE)

7063 16> AMED,
70 63 17> i

S 18> AL28
70 S:E—L‘_‘&
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\
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0 ssmw

AK26
29> AVR6
AK25
AL25
AY23
AVR3
AY21

70 63

70 63

70 63

70 63

70 63

63 23

70 63

:

35>

70 63

70 63. AV23

70 ssm—M“A_m
0 ssm—wﬁﬂ
70 63. > AU21

0 ssm—&“ﬂ
0 ssm—&“ﬂ
" DO<42> g AVIT

SREREEEER

AREREREE
TR ERERREREE

gy MEM B DO<A3> o0 AT |
oy MEM B DO<A4> o AVI |
oy MEM B DO<A5> o8 AUIO |
= 46> AL

0 gy MEM B DO<A7> 0 AULT |

B
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1 ssm—&“A_m
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70 SZE—M“LB

SB_DQLO
SB_DQL1
SB_DQ12
SB_DQL3
SB_DQL4
SB_DQL5
SB_DQL6
SB DQL7
SB_DQL8
SB_DQL9
SB_DQR0
SB_DQ1
SB_DQ@2
SB D@3
SB_DQ4
SB D@5
SB_DQ®6
SB_DQR7
SB_DQ@8
SB_DQ@9
SB_DQBO
SB_DQB1
SB_D@B2
SB_DQB3
SB_DQB4
SB_DQB5
SB_DQB6
SB_DQ@B7
SB_DQB8
SB_DQB9
SB_DQ40
SB_DQ41
SB_DQ42
SB_DQ43
SB_DQ44
SB_DQ45
SB_DQ46
SB_DQ47
SB_DQ48
SB_DQ49
SB_DGE0
SB D51
SB_DGB2
SB_DGB3
SB_DQB4
SB_DGB5
SB_DGE6
SB_DQB7
SB_DGE8
SB_DQB9
SB_DQ60
SB_DQ61
SB_DQb2
SB_DQ63

MEMORY CHANNEL B

SB_CKO*

SB_CKO
SB_CK1*

SB_CK1
SB_CKEO
SB_CKE1
SB_CKE2
SB_CKE3

SB_Cso0*
SB_Cs1*

SB_CDTO

SB_MAO

SB_DQBN7

SB_DQSPO
SB_DQSP1
SB_DQsP2
SB_DQSP3
SB_DQsP4
SB_DQSP5
SB_DQSP6
SB_DQSP7

AK35

AMR1

SEEEREEEE KL
00|00 o o foo [ jo jo- Joo (oo

AREREE

ANVBS MEM B_CLK_N<O> 22 24 70
AN38 MEM B_CLK_P<0> 22 24 70
AK38 . MEM B _CLK N<1> oo 2 24 70
AL38 M B K_P<1> 23 24 70
AY49 M B CKE<O> oo 22 24 70
AU50 M B E<1> 22 24 70
A9 NVEM B_CKE<2> 23 24 70
AVB2 MEM B_CS L<0> 22 23 24 70
AK32 MEM B _CS L<1> 22 23 24 70
AL32 . M B _ODT<0> oo 22 25 24 63 70
AMB5S =MEM B RAS L

C> g =MEMB RAS L momyee
5 e =NEM B VE L oo =

AMB3 =MEM B_CAS L oo

AL35 =NMVEM B _BA<0O> 63
AVB6 MEM B_CAB<6> 23 24 63 70
AU49 =MEM B_BA<2> oo
AP40 =MEM B _A<0> 63
AR40 =MEM B_A<1> oo
AP42 =MEM B_A<2> 63
AR42 TP_LPDDR3_RSVD3 63
AR4S P_LPDDR3_RSVD4 o 5
AP45 =MEM B_A<5> 63
AWLE =MEM B_A<6> 63
AY46 =MEM B A<7> 63
AY47 =MEM B_A<8> 63
AU46 =MEM B_A<9> 63
AK36 =MEM B_A<10> 63
AVAT =MEM B A<11> 63
AUAT . MEM B CAA<6> oo 22 20 63 70
AK33 =MEM B A<13> 63
AR46 =MVEM B _A<14> 63
AP46 =MVEM B _A<15> oo o2
AVBO MEM B N<0> 63 70
AV26 MEM B N<1> 63 70
AN28 MEM B_DQOS_N<2> D =
AN25 MEM B_DOS N<3> > 53 70
A2 o NVEM B_DQOS N<4> (B 63 70
AV18 . MEM B_DOS N<5> D s ™
AN21 NVE DS N<6> CED 2 63 70
AN18 VE| XQS_N<7> B & 7
AV30 VE| P<0> 63 70
AV26 P<1> 63 70

AMR8 D¢ § P<2> B 63 70
AMRS DS P<3> Pa:m IR0
AV22 ! § P<4> D s
AWL8 D¢ § P<5> B 63 70
| 2" g VEM B DQE P<6> oy

P<6> 23 63 70

AML8 DS _P<7> gD = ™

SYNC MASTER=J41 M.B

SYNC DATE=02/ 06/ 2013

L

CPU DDR3/ LPDDR3 |

nt er f aces

CS Appl e I nc.
®

<SCH_NUM-| D
<E4LABEL>

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

2




8

7

6

2

HSW ULT current estimates from Haswel|l 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, fromSrini, dated 9/10/2012 2:11pm OM T_TABLE
L59 U0500 36
NCX e RVD ASWELL- LT voo =2
NCx——{ RSVD 2C+GI2 Vg
2 10 _PPVMEM O SO_CPU - voo &4
1. 4A Max (DDR3: 1.5-1.35V) { A6 |\ooo SYM 12 CF 19 voo] 48
1.1A Max (LPDDR3: 1.2V) AJB1 | vobQ HSW ULT POAER voc] 52
AI33 | \oog vad C56
AI37_| vopo Voo E23
ANE3 | \ppg vod E25
AP43 VDDQ vedl E27
ARA8 VDDQ veal E29
AY35 VDDQ vedl E31
ot 0252 12 10 o PPVCC_SO_CPU AYA0 | \ppg vod| £33
AY44 VDDQ veal E35
AY50 | yopo voc] E37
R0O860* vocl £39
. F59 E41
PLACE_NEAR=U0500. C50: 50. 8nm  +3%, - ooV veq
eyl NCx 58 | FovD ik E45
5142 30 27 17,36 35, 31,8 5. _PPLVOS_SO 201, NCY——="{ RSVD vog 22
o7 51 (0T} CPU_VCCSENSE_ P o553 | voc sense ved] =
TP _PPVCCI O SO_CPU h M=
1 1 . :
R0807% 590802 Max | oad: 300mA RSk WETHS 2 T _I N2 | revo e
1/2%;/\7 %;/UQUW ° (el SO CPLim o= s vea o_our ved =
. - . * o0 E57
i Roglo 3 Max | oad: 300mA K%FAEGE=;IO-5V mnt p -~ | — T\-,CAD23 \F/g\C/:IDO\JlJT x: =
o CPU VI DALERT L ) ) : iases not used on supply outputs 23 28
I A to avoid any extraneous connections. NCX = ESS$ x: =7
1/ 20W X——] F36
RO811 & CPU VI DALERT R L >—-62d Vi DALERT* N
¢ qom_CPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R 03 | viosak Ve
uZow CPU_VI DSOUT_R 63 | vi psour Voo £t
o361 R0O812 R0802. 2: PLACE_NEAR=UD500. L63: 2. 54nm e CPU VCCST PWRGD B59 | vocsT_Pwred xm 52
CPU VI DSOUT L 0, R0810. 2: PLACE_NEAR=U0500. L62: 38. 1nm 2 1 @m—CPU VR EN o0 | VR EN vod F56
D RO800. 2: PLACE_NEAR=R0810. 1: 2. 54mm s v —CPU_VR_READY - 59 | VR READY =3
1/520/00W g Vg
0201 Des vss Ve @3
" CPU_PWR_DEBUG H59 | puwr DEBUGH veoc] 27
m * 559 Ve Voo @29
TP_CPU RSVD P60 P60 | rsvD_TP vog) 631
TP_CPU RSVD P61 P61 | rsvp TP vec] S83
TP_CPU RSVD N59 N59 | rsvD TP voc] S35
TP_CPU RSVD N61 N61 | psvp TP vec] 87
NCx 22 | RSvD vod G39
129 |
L Vel R vad &AL
NCXADBQ RSVD vod 43
AA59 A5
NCY>2_| RSVD ved]
NCEESQ | RsvD veo] $#7
NG | RsvD vog| 49
NCEERE | RsvD veco] &1
CRI TI CAL NCx-59_| RsvD veg] &3
OM T_TABLE NCx—22_| RsvD voc| &85
5 mae gy £ELVOD S0 Voo 22
o 5 1 _PP1VO5_SOSW PCH HSI O K [veonsio |, IS0, = vocsuss| A11 PP3V3_Sus 5 1110 15 45 57 59 59 2 04 ???mA Max AC22 | oosT vod] He3
1838mA Max Evocﬂsuo 26613 0. 3nmA Max[ 1] _PPVRTC GBH e AE22 | oot vod 923
M | vecHsi o e 1o VeoRTC| AGLO AE23 | yoesT voc] K23
vedl K57
w2 o0 7 33 15 35 13 5,0 PPLVO5_SO N8 | voa o g bePRTC|AE7__ PPVOUT_SO_PCH DOPRTC BYPASS=U0500. AF7: 6. S5mm C0892 :| C0891: |+ C0O890 ABS7 | yec vod 22
TEEM 29mA Max[ 1] P Jvcoio Vmaki;/lgg{&;‘&%g\tﬁ&ﬁ m 0. 1}8"; — 0. 1}8"; — ——1UF ADS7_| e voo] M3
olz — PP3V3 SUS 1 C0895 g 2 g 2 2 8% AGST | yoc voo] M7
1411 _PP1V W PCH V¢ B3PLL B18 | vocusBapLL a|o TemA e 8,13,14 18 46 57 58 59 0. 1UF 202 402 402 @4 | yoo vod P57
41mA Max X 2 &% A A5 0Re0, AGLY: 6. 35mm @8 |vee vec] Us?
1211 _PP1VO5_SOSW PCH VCCSATA3PLL B11 | yCCSATASPLL Vi AGL4 . PP1VO5_S0 g0 gs e gz az | 402 _L BYPASS=U0500. Am%?@?gsn'm Fossmm 2 |vec voc] V87
42mA Max vocasw AGL3 T 185mA Max[ 1] T eh s ere =
WF: RSVD on Sawt ooth Peak rev 1.0 ey Y20 |vocapLe )
w _PP1VO5_SO_PCH VCCAPLL_CPI AR | oAt 5 voctpos| 911, PP1V05_SO s 17 27 30 a2 515
57mA Max V21 | vecapLL veerpos| ML 1 1499mA Max[ 1]
veerpos| HLS
V) AE8
NCx2L3 | popsusa § xﬁg: 33 PLACE_NEAR=U0500. AGL9: 2. 54mm
RO899
AZALI A/ HDA
ss 17 11 _PP1V5_SOSW AUDI O HDA AHL4 | ooHpA HEJ DCPSUSBYP| AGLY PPVOUT S5 PCH DCPSUSBYP_ R 15' 112 PPVOUT S5 PCH DCPSUSBYP
11mA Max R DCPSUSBYP| AG20 @FEE&*WFFEE:E mm  Powered in DeepSx 19% - 25 m
A3 VRM USB2/ AZALI A TAGE=T. 05V p %/}/:28“4\/ VOLTAGE=T. 05V 1 C0899
DCPSUS2 201
NCY—— VoA 2SS PPVOS I\Z?([l] ALy, = 1
62 59 50 57 46 18 14 33 o _PP3V3_SUS A | vecsuss vocasw A8 I s _ . .
59mMA Max[ 1] A9 | veesuss 8 1 BYPASS=R0899: U0500: 2. 54mm
g pePsus [ ADLOL - =
o 2929 39 11 3 15 13 13 PP3V3_SH AHL0 | vocpswe_3 o pepsusi| AP e
114mA Max 6—
RHHHEHR P PR3V SO ¥ | vocs THERAL SENSCR
40mA Max| 1] v |vees vocTst s[ 915 PP1V5_SO I —
3mA Max
K14 62 64 65 74
. PP1VO5_S0_PCH VCG | CC 318 | yecipos vocs oo PPSVE_SO
VCCCLK:  200mA Max K19 | vocipos vocs{ K T 1mA Max[ 1]
A20 SERIAL 10
1211 3??]).!0[\/5; XSO PCH VCCACLKPLL VCCACLKPLL veesor o U PP3V3 SO F s g 70, ——
gy ne PPLVO5_SO 317 | ook vocsor 0T 17mA Max frree
PR VoocLK: 200mA Max E VOoOoLK g
T21 SUS OSCI LLATOR
VvecaLK - DePsus4| AB8 o
NCxqzo VOooLK N le Inc
WF: RSVD on Sawtooth Peak rev 1.0 | Nox MO |vecoik App '
NCx—22 | veoaLk N vocaPLL[ AR0 = WF: RSVD on Sawt ooth Peak rev 1.0 S
b NOTI CE OF PROPRI ETARY PROPERTY:
62 59 50 57 40 10 14 33 o _PP3V3 SUS AE20 | yoosus3 S vea oL AGL6 . PP1VO5_S0 50.31635640 17 27 30 42 51 55 THE | NECRMSTI ON_CONTA| NED
3. 3mA Max[ 1] [AE21 | yeesusa vea 9 ASL7 T 213mA Max[ 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP POAER | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+
- TSP
SYM 14 OF 19
Al |yeg 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| AI50
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 | s vss| AK23
ABILO | \ss ves| AK3
AB20 | yss vss| AK52
AB22 | \sg vss| AL10
AB7 | yss vss| AL13
ACKL | yss vss| ALL?
AD21 | s vss| AL20
AD3 | yss vss| AL22
ADB3 | yss vss| AL23
AE10 | s vss| AL26
AE5 | yss vss| AL29
AE58 | \ss vss| AL31
AFIT | s vss| AL33
AF12 | yss vss| AL36
AF14 | s vss| AL39
AF15 | yss vss| AL40
AFL7 | vss vss| AL45
AF18 | yss vss| AL46
AGL |yss vss| AL5L
AGLL | yss vss| AL52
AGR1 | s vss| AL54
A3 | yss vss| AL57
AGE0 | yss vss| AL60
AGS1 | s vss| AL6L
A2 | yss vss| AML
AGE3 | yss vss| AML7
AHL7 | yss vss| AVB3
AHLO | yss vas| AMBL
AH20 |55 vss| AVB2
A2 | \sg vss| ANL7
A4 | \ss vss| AR23
A28 | \sg vss| ANBL
AFBO | vss vss| ANB2
AHB2 | s vss| ANB5
AHBZ | s vss| ANB6
AMB6 | vss vss| AN39
ABB | \ss vss| AN40
AHAO | s vss| A2
AHAZ | yss vss| AN43
AHAZ | \sq vss| A5
AHA9 | s vss| A6
AFBL | yss vss| AN48
A3 | s 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 | yss 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 | yss 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_| \ss vss| A4
AP57 | yss vss| A7
ARLL | yss vss| AVB0
AR5 | yss ves| AB1
ARL7 | yss ves| AVE9
AR23 | yss vss| AV60
ARBL | yss ves| AVI1
ARB3 | s vss| AV16
ARBY | yss vss| AY18
ARA3 | \ss vss| Av22
ARA9 | yss vss| Av24
AR5 | yss 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 | yss 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 |\gg vss| B4
AU20 | yss vss| B40
AR22 |y\sg vss| B44
A4 | \ss vss| B48
A6 | yss vss|_B52
A28 | s vss| B56
AUB0 | g5 vss|_B60
AB3 | yss vss| C1L
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 |\ss 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| I10
D37 |yss vss| 922
D38 | yss vss| 358
039 | yss vss| 363
D41 |yss vss| KL
D42 | yss vss| Ki2
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 |yvss 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 |vss vss| V7
F54 | yss vss| V2o
F58 | vss vss| V22
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

11R0960
£00  PLACE_NEAR=UD500. E62: 50. 8mm
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NO STUFF

il

NO STUF
+ C106D

NO STUFF

NO STUFF

CRI TI CAL
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1 C1014
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CRI TI CAL
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+ C1080
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p—71
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X6S
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1 C1034

2

i
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NO STUFF

1 C1079
NO STUFF

—— 10UF
—%
av
X6S

NO STUFF
+C1033

2

STUFF
C1069
10UF

NO STUFF
+ C1068
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v
X6S
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NO STUFF

1 C1078
NO STUFF

—— 10UF
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av
X6S
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+ C1032
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2
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CRI TI CAL
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+C1077
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+ C1029

2
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0402

CRI TI CAL
CRI TI CAL
NO STUFF

1x 470uF stuff,

—— 10UF
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av
X6S

NO STUFF
1 C1028

2

NO STUFF

NO STUFF
C1049

0402

NO STUFF

7x 22uF 0805 nostuff

NO STUFF
NO STUFF

1 C1075
NO STUFF

—— 10UF
p—71
av
X6S

NO STUFF
1 C1027

2

i
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NO STUF
1 C1048
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—— 10UF
p—71
av
X6S

2x 270uF B2 no stuff
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6x 10uF 0603
6x 10uF 0402,

NO STUFF
NO STUFF
1C1074
NO STUFF
1 C1026
—— 19UF

CRI TI CAL

av

X6S,

0402

NO STUFF
1 C1047

NO STUFF

2

23x 22uF 0805 stuff,
18x 10uF 0402 mirrored stuff,

NO STUFF
1C1073
NO STUFF
1 C1025
—— 19UF

CRI TI CAL

CRI TI CAL

av

0402

NO STUFF
+ C1046

NO STUFF

X6S
4x 2. 2uF 0402,

4x 2. 2uF 0402,

2

NO STUFF
1 C1072
NO STUFF
1 C1087
NO STUFF
1 C1024
—— 19UF

NO STUFF
+ C1045
— ToUF
=T 20%

CRI TI CAL
CRI Tl CAL
av

X6S,

0402

av

X6S,

0402

NO STUFF

2
2

—— 2. 2UF

av
X6S,
0402
av
X6S,
0402

NO STUFF
1C1071
NO STUFF
1 C1086
NO STUFF
1 C1023
—— 19UF

NO STUFF
1 C1044
— ToUF
=T 20%

CRI TI CAL
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NO STUFF

CRI TI CAL

2
2

00450HM
—— 2. 2UF
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recomendati on (Table 5-4):
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4 3 2

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

T Sa— PTTTIIT] o sre
C1200+ c1212 l Cizeo:| |:ci2s1 C12164F1i
7 2 Ay — %@ it

%Eyl X5R- CER%% X5R- CER%% EWI )

BYPASS=U0500. AH10: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
64 62 50 58 57 a5 15 1 1 s _PP3V3__SUS

PCH VCC3_3 BYPASS
PCH 3.3V GPI O LPC PWR)
s BRNE PP3V3_S0

BYPASS=U0500. V8: 12. 7nm

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

59 56 45 44 43 42 41 40 39

51 42 38 27 17_16_15_11

6362755 58

PCH VCCASW BYPASS
(PCH 1. 05V NE CORE PVR)
4 ¢, [PP1VO5_S0

BYP%%%?&E%S 0'(:)9 Aﬁ 6(“% 5nm

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)

PCH VCCI O BYPASS

(PCH 1. 05V USB2 PWR)

5142 38 27 17 36 35 11 8 5 PP1V05_S0

BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS

(PCH 1. 05V CLK PWR)

NO_STUFF 1 4z 30 27 17 g0 o pig 5, PPLVOS_SO 1 42 30 21 1730 15,31y 3, PPLVOS_SO
C1‘202 C(J)_‘21lé L s
cglé% céémg,?z C1257'-;> i _1C1256lC1257 ClZl%% 1 ClZl%E N
BYPASS=U0500. Y8: 6. 35mﬂT BYPASS=U0500. K14: 6. 35mﬂT 62 ?2—— -T— éggwl T %EM 8% \7, 2 8% \7)2__
PCH VCCSUS3_3 BYPASS

(PCH 3. 3V SUSPEND PWR)
64 62 50 58 57 a6 15 14 1 s _PP3V3__SUS

C1204l

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

sa 62 50 50 57 6 13 10 1 s _PP3V3_SUS
C1206 l

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

\‘

BYPASS=U0500. 111 12 o
BYPASSEU0S0D, 34480 5588” aes: 6. 35mm J_

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

62 58 11 s _PP1VO5_SOSW PCH HSI O

Cl12601:| C12611:

=Rl B
e TREEV T,

CRI TI CAL

BYPASS—U)5OOB\\}17 g L,lg’

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS

L1270 (PCH 1.05V ACLK PLL PWR)
PCH VCCSDI O BYPASS PP1V05_S0 R1270 2. 2UH- 240NA- 0. 2210HM PPLVO5 S0 PCH VOCACLKPLL .
(PCH 3.3V/ 1.8V SDI O PVR) B BER S T N 37 31mA Max

218538 % e PP3V3_SO

an

%
=T
0)
BYPASS=U0500. U8: 6. 35nm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)

BYPASS=U0500. A2Q:

BYPA%EA%%S%SA%O 258 65 mm L

CRI TI CAL

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

VCLTAGE—I. o5v

- C127O il C1271: 1C1272
C12081 502 7UF L T 47UF L LT
1UF 20% —— 20% —— — %
1! 4V av 2 \/)
X5R 2 CERM X5R 2 X
0805- 1 0805- 1 2

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)
PP1VO5 SO _PCH VCC | CC

500, re1: 6. 35mm |

wove PRIV SOSWAUDLO HDA 142 PP1V05 SO PCH VCC 1 CC R 1 2 = 27mA NBX
50@ - . 0603 VAL TAGEST, 05V
Clzio: M AGELT0SY C1275:| c1276:| [1C1277
o 40 470 L 470 L LT
= BT Ay g
pic b 3 I
BYPASS=U0500. AHL4: 6. 35mm ngSO ASS-L0500
= BYP, =U0500. g .
LA it LTRICE PRI
ELF ori T caL
NO STUFF PCH OPI VCCAPLL FILTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2Ur 240MA- 0. 2210HM PP1VO5 SO _PCH VCCAPLL_OP
1 2 167! 57mA Max
0603 VOLTAGE= I. 05V
NO STUFF | NO STUFF
C1280 C1l 281 1 1C1282
7UF —— L igF
20% —— —— 1A%
CERM XBR 2 CERME XBR 2 2 gg
0805- 1 0805- 1 402
BYPASS=U0500. wl2 -
BB 2 N T s
cE|1T2| gel_ PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL PWR)
o2 55 1 s _PP1VO5_SOSW PCH HSI O 2. 2UH 240MA- 0. 2210HM PP1VO5 SOSW PCH VOCSATASPLL , ..
83mA Max 1 2 KT 167 42mA Max
0603 Sl
C1290 C1291 1 1C1292
e — i%’f
CERM- X5R 2 CERVE XBR 2 2 gg
0805 0805-1 41
BYPASS=U0500. BL1: 12. -
B 0B 1% T s
CE|1T2|95L PCH VCCUSB3PLL FI LTER/ BYPASS SYNC MASTER=J41 M_B SYNC DATE=02/ 07/ 2013
PCH 1. 05V USB3 PLL PWR) e -
2. 2UH 240N 0. 2210HM (PP1V05 SOSW PCH VCCUSB3PLL ., PCH Decoupl I n
1YY Y L2 87 41mA Max
0603 Sr Appl e 1 nc <SCH_NuUwm=| D
C1295 C1296 1 C1297 :
argE — —— 1\ L) <E4LABEL>
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61 62 17 13 s _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* 'R1303 R1302* 'R1301 =
20K 20K 330K 1M u PCH_CLK32K_RTCX1 A [ proxt el ¢
1 23W %%W 123 %%W v @ NC RTC CLK32K RTCX2 o, AYS |rroxe 25512
25"1:2 2201 201, 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 o7
H PCl E D D2R P<3>
PCH | NTVRVEN AV || nrvRvEN SATA RPO/PERPE_L3L ™ o, PCIE SSD D2R P<3> a0 e er .
bCH SRTCRST L e R E SATA TN/ PETNG_L3| B1S pal E D D N<3> oo SSD Lane 3 Primary HDD/ SSD
- SRTCRST SATA_TPO/ PETP6_L3| AL5 . PCIE SSD R2D C P<3> om0 or
RTC RESET L - " RTCRST
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 64 67
3
C1310'Q o ?%';303 . MDA BIT GLK R1310 33 1 5 w HDA BI T CLK R A8 | on BOLK 1 280, SALK SATA_RP1/PERPS_L2[ 1B o, PCIE SSD D2R P<2> /oo oo o L , .
; ' 2 i % Pk RN Ussod” Ave: 1. 27m SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 0 or ane Reserved: QDD
3 g 3 g o5 55 o1 omHDA_SYNC R1311 33 1 2 HDA SYNC R AVl HOA_SYNGL 250 SERY SATA_TPL/ PETP6_L2[BL7 g PCIE SSD R2D C P<2> s«
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o0 s o1 orpHDA RST L R1312 33 1 2 o HDA RST R L AU8 | | pA_RST*/ I 2S_MOLK SATA_RN2/ PERNG_L1[I6 o, PCIE SSD D2R N<1> Ry =0 o o7
= RrAcE RERRVo500° Rie: 1. 27mm o| SATARP2/ PERPG_L1 He PCl E D _D2R _P<1> 20 64 67
69 65 61 HDA_SDI NO AY10 | 1pA_SDI 0/ 1 2S0_RXD SSD Lane 1 Unused
A e iy VTN = g| sataTne/PETNG_L1| B4y PCIE SSD R2D C N<1> oomy
AUL2 . _ 50 67
o NC HDA SDINL g AULZ fypp spy UIZS:(LTEEI;] 2| caTA P2/ PETPE L1| C15 PGl E SSD R2D G P<1> o
< * oD
69 65 61 HDA_SDQU 33 2 1 DOUT AULL s
@%@?@%}W DA SO 35%RJ1R & sATA_RNG/ PERNG_LO|FS PCl E_SSD D2R N<0> 20 64 67
TP PCH 1251 TXD A0 | 1o book Ene/ 1 251 TXO SATA_RP3/ PERP6_LO[ E5 o, PCIE SSD D2R P<0> /oo oo
TP_PCH |1 2S1_SFRM AVIO | HDA DOCK_RST*/12S1_SFRM | SATA_TN3/ PETN6_LO| S17 PCI E_SSD R2D C N<0> %0 67 SSD Lane 0 Secondary HDDY SSD
e S SATA TP3/ PETPS_Lo| DL, PCIE_SSD R2D G P<0> o a0 o
TP_PCH 1281 _SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35 YL XDP. D PCl E2_SEL_L N
o761 106 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT P 7 XDP_SSD POl E1 SEL L .
AE62 ACL
o o0 16 ry—XDP_PCH TCK - - PCH_TCK (I PD) (PATpaCR GPl @7 AL . XDP SSD POIEO SEL L ams
AD61
o0 o4 20 ry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , ,,
69 64 1 XDP_PCH TDO AE6L | e TDO
s@n-XDP_PCH TDO g AFOL lpoy
[ 1
o0 01 10 rEy—XDP_PCH TMVS 252 | PcH TS (1 PY) hs rRevDl M1 o e 3Rlo3:‘l?<0
[ )
N | RsvD RrsvDL K10 o\ %/"zow
« A% | RevD 299 % e NEAR=U0500. C12: 2. 54mm
1 P TA N AE63 | JTACK SATA_Rcovp| C12 PCH_SATA_RCOWP
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_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP - A2 | cLkouT_PCI E_PO % XTAL24_out]_B25 > PCH CLK24M XTALOUT oD v
1» _ENETSD CLKREQ L &2 | PO ECLKRQ*/ GPI 018 5
69 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é RevD 2L .\
o2 @m- PO E CLKIOOM CAVERA P~ o, M1 |cikour_PCE PL 3 revD ML L e
. H%ow
a1 12 CAMERA CLKREQ L Y5 | pCl ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
69 64 29 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
ooz @m PO E CLKIOOMAP P o B4 lakour_PaE_P2
ADL * ~
- 1= oy AP_CLKREQ L - PCI ECLKRG@*/ GPI G20 TESTLON. G35 PCH TESTLOW C35 R1390 10K 1\ ap2 o o o oo
« NC PCI E_CLKI100M FWW B38 | oLkauT_POl E_NG TesTLOA 2 ECHTESTLON C34. 3 % }8E . Ay TrzowW—7oT
NC_PCI E_CLK100M FWP a7 TPAE TESTL 3 n 2 p
e A e — QKT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \An2 o
.» _FW CLKREQ L - PO ECLKRQE* / GPI Q21 5% 1720w W 20T
o PO E CLKIOOMTBT N o A% lckaur PoE M ckour_LPc ol ANS  y LPC CLK2ZAMSMC R~ momyir e
B39
o @n-PCE CLKIOOMTBT P~ o, B39 lakour PO E P4 |: PO APLS LPC CLK24M LPCPLUS R -
2 12 ey 1BT_CLKREQ L > 5 | PCIECLKRQA*/ GPI 022 (
o7 oo PCl E CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
oo PO E CLKIOOM SSD P~~~ o, A37 lalkouT_POE_PS ckouT_ITPXDP_PLASS g TP | TPXDP CLKIOOMP
w0 12 ry—SSD_CLKREQ L 2| PCI ECLKRQE*/ GPI C23
SYNC VASTER=J41 M_B SYNC DATE=02/ 06/ 2013
T -
PP3V3 SO I PCH Audi o/ JTAG SATA/ CLK
R
<SCH_NUM>| D
100K [
R1375 100K snpn2 oo POH SATALED L - d} Appl e I nc.
R1340 100K 1A 2 oo ENETSD_CLKREQ L 12 i) <E4LABEL>
R13 % iggi 1’\/\/\/2—5mw—wpﬁmmm"7 - NOTI CE OF PROPRI ETARY PROPERTY:
o oo b GudwoL = o
\.L O - 12 THE POSESSOR AGREES TO THE FOLLOW NG
R1344 100K 1,\/\/\/2 5% 1720W M 201 1T CLKREO L 12 27 | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 13 OF 121
R13 5 100K 1 2 5% 1I720W W 20T SSD CLKREO L Il NOT TO REPRODUCE OR COPY | T
- /\/\/\/ 5% 17 20W NF 20T 230 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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CRI TI CAL
M T TABLE 81217 62 64
U0500
HASWELL- ULT
B GLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENENT
» D PCH SUSACK_ L o2 susacks (1PY) DSWRVENL AW o,  PCH DSVWRVEN
64 37 17 m%‘_“zc SYS_RESET* DPWROK|_AYS - PM_DSW _PWRGD
) NO STUFF oo PM PCH SYS PUROK o A® |5vs puroc (1P>-Deepsx) WaKE NS o PCOIE WAKE L~ muszse R1451
SLP_SO# |sol ati on R140(31 . PM PCH PWRCK A7 | port_prak QLKRUN*/ GPI Cs2| VB PM CLKRUN L T 0 57 a0 o 100K
srgugflEELPROV S0 2B oo PMPCH PYRK g 85 | ppvecx Sus STAT /Pl 51| A LPC PWRDWN L g ifeow
j 5 1810 15 @ PLT_RESET_ L " PLTRST SUSCLK/ GPI 062| 256 g, PM CLK32K SUSCLK R om0 o0 ’
1 C]o_4U%O LR PM RSVRST L AV | peNRST SLP S5*/GPl 053 APS g PM SLP S5 L oo 1 37 50 =
2 é?(g%{i CERM » o PCH SUSWARN L V4 | SUSWARN*/ SUSPVRDNACK/ GPI GB0 SLP_sa* (M6 g PM SLP SA L pomysae 20 30 o7 50
1
ALT | AT4
CRI TI CAL vwnmgm PMPWRBINL g A4 puesTv (1PY) stps3|AT4 g PMSLP S3 L -
= % ADAPTER EN A8 A5 TP PM SLP A L
TALNCISO8 ¢ ) % 3 @m—-‘w ACPRESENT! X1 B SLP_A - S
o710 13 qoom—PM SLP_SO_L 4 6420_1 a7 13 PM BATL L BATLOW / GPI O72 SLP_SUS* PM SLP L 13 42 59
\ 08 |1 PCH PM SLP_SO_L o—F3d sLP_so* SLP_LANF (A7 TP_P! LP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM O OF 19
= EDP_BKLT_PWM B8 | Epp BKLCTL 2} DDPB_CTRLCLK| B9 DP_TBTSNKO_DDC CLK 18 28
Q@ o
s 1 qonEDP_BKLT EN "2 | EDP_BKLEN % (P%PDBPﬂﬁLS%;A LF_TBTSNK LATA e
% a DDPC_CTRLCLK| D9 DP_TBTSNK1 DDC CLK i
wi@mEDP_ PANEL PAR o & |Epp vDDEN @ (PRECCTROA]A Dll g DP_TBTSNK1_DDC DATA o
AW TBT EN CIO PWR L U | p RQA*/ GPI O77 E
L SMC RUNTI ME_SCI L P4 | pI RB*/ GPI O78 jon s
i O _AUD | P_PERIPHERAL DET o W lprg/oroe |0 COPRAUNE i3 TR AN L "
. AUD_| 2C INT_L [ Pty DOPC AN gy DF_TBTSNKL AUXCH C Ny 10 = -
A e TN L e
ooPe_AUXP| B5 DP_TBTSNKO_AUXCH C P 25 o7
" pCl PME L A | ener (1 pUy o DOPC AP A6 qug DP _TBISNKI_AUXCH G P ume
wo@mODPWRENL 4 Y icioss
213 DP_AUXCH | SOL_L L1 | cpl o2 oore HPDL B o, DP TBTSNKO HPD ~~~~ ~+mas
O ET LONVPWR -
N Y= = E—-- N P popc_HPD| A8 DP_TBTSNK1_HPD o
o5 61 59 13 - e — .1
o gm AUD IPHS SWTCHEN o Ulcrioss EDP_HPDL D6 o DP | NT_HPD am e
PP3V3_S5 su e g BRE S
PP3V3_S0
R1405 1K 1 2 PM PWRBTN L 13 16 37
5% 1/20W M- 201
R1410 10K 2 PM BATLOW L 13 a7
5% 1/20W M- 201
R1452 10K 2 PCl E WAKE L 13 29 31 64
5% 1/20W M 201
R1455 10K PM CLKRUN L 13 37 a6 64
. ~ 5% 1/20W M- 201
R1460 100K i 2 PM SLP_S5_L 1397 5
RI461 100K . 2 % UZOW W 201 pM SLP S4 L 13 18 20 36 37 59
R 2 100K 1 2 % MZOW W 20! pM SLP_S3_L 1317 18 37 59
R1I463 100K . 2 % 120W W 201 pN P SO_L 1310 37
R1I464 100K . p °% T20W W 201 pM g p SUS L 13 42 50
5% 1/20W M 01
R1430 100K 1 2 EDP_BKLT_EN 125
R14371 100K 2 S% 1720W W 201 Epp PANEL PWR 13 60
R1440 100K 1 p p W o e TBT_EN Cl O PWR L 1 25 27 SYNCTI IIVLAESTER&J41 M_B SYNC DATE=02/ 06/ 2013
RI441 10K 1 2 O% I1720W M 201 gy RUNTIME SCI_L 197 CH G-
R1I442 100K 1 2 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PO/ X
il 100K 2 °% 13 64
j 3 L 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 -
R1446 100K 1 2 % TTZOW M 20T 5p AUXCH | SAL_L . = <EALABEL >
R 7 100K 1 > ’::Dn TT20W M 20T ENET | OW PR 5o NOTI CE OF PROPRI ETARY PROPERTY:
R1 8 100K 1 2 Sun 1720W K 20T AUD PWR EN 1350 61 65 THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
R1 9 1OOK 1 2 5% 1720W 20T AUD | P"ls SW TG" EN 13 0 ?ﬁgslcxg&g&pgggngTprpkang;ﬂm
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
00 25 PCl E_TBT_D2R N<0> F10 [perns_Lo JO500 " use2n0| ANB USB_EXTA N s o
PO E TBT D2R N<O> 5 P29 X : L g USB EXTAN  cmyose
oo PO E TBT D2RP<0> 0 E0 lpers 1o OEAEMT | womaro[ A6 o g USB EXTAP e Ext A (LS/FS/HS)
Thunderbol t | ane O o PClE TBT R2D C N<O> 23 |pErns Lo symal O 10 Useonal %7 5 EXTB N
o1 65 00
w o POE TBT RD C P<0> o 2 |perps o usezpL[ AT gy USE EXTE P G o1 o5 Ext B (LS/FS/HS)
6 25 PCl E TBT_D2R N<1> F8 | pERNS L1 ARB
o » mm_PCIE_TBT_DPR P<1> E8 | s L1 use2ne B_BT_N 20 o0
Thunderbol t |ane 1 - use2p2| AP8 UsB BT P 20 58 BT
underbolt 1ane 00 25 PCIE TBT R2D C N<1> 823 | perne L1 I oo e — i
o 25 (0T} PCIE TBT _R2D C P<1> ¢ A23 | pETPS |1 usB2ng| ARLO o—pNC USB | RN ap o IR
uss2pP3| AT10 o g NC USB | RP G o
6 25 PCl E TBT_D2R N<2> H10 | perns L2
on PO E TBT D2R P<2> 5 G0 Iperes_ L2 UsBoNa[ AMLS o g USB TPAD N peyseeies Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> B21 | perns L2 use2Pa| AL1S o g USB TPAD P~ mryseenco
o 25 @E PCl E_TBT_R2D _C P<2> o— 2L | PETPS_L2 UsB2Ns| AML3 TP_USB 5N Unused
AN13
o9 25 PCI E TBT D2R N<3> E6 | pERNS L3 USB2P5 e=g 1P _USB 5P
Thunder bol t | ) wsmm PO E TBT D2R P<3> = g 6 peres 13 Useone| APLL NC USB CAMERAN .. o ¢ o
underbol t | ane - PCl E_TBT R2D C N<3> B22 | peng L3 Uspope| AL S & NG USB CAVERAP __u served: mera
oo @m-PCLE TBT R2D C P<3> o, A2 |peTps L3
ARL3 NC _USB_SDN
USB2N7 64 .
wunmpPAE AP DZRN 5 G ieeew USERP7I A7 qmepNC USB SDP . Reserved: SD (HS)
o o » PO E_AP_DPR P -1 peres wl, Lci
Ai r Por t - PCIE AP R2D C N 29 | perns o 9 USB3 Port Assignnents:
o0 20 (T} PCILE AP R2D C P - B30 | peTp3 usB3RrNo| 320 * USB3_EXTA D2R N e B
use3Rreo| H20 B3_EXTA_D2R P 35 65
« NC PCl E FW D2RN F13 | pErNA Ext A (SS
o NC PCI E_FW D2RP GI3 | perea usBaTNo 33 B3_EXTA_RZD C N oy == oo (59
S NCPOEPFWOPRP g OF ussaTPo| B34 USB3_EXTA_R2D _C P mom a0 o
Reserved: FireWre NC PCl E FW R2D CN 829 | perra . ——e——=——{0D
ea AN PAAE PV e AN e
« NC PCIE FWR2D CP - A29 | pETP4 use3rnz | E18 ° USB3_EXTB_D2R_N am e o o
usssre1| F18 o, USB3 EXTB D2R P myer os oo
o8 65 34 USB3_SD D2R N Gl7 | pERNL/ USB3RN2 B33 EXT Ext B (SS)
o0 o5 a0 USB3_SD_D2R P F17 | PERP1/ USB3RP2 USBSTNLLZ== 1583 e o oo e
SD Card Reader R UsssTP1[ 2330 USB3_EXTB R2D C P oo o1 o5 o
(& Ethernet if conbo) 68 65 31 USB3_SD _R2D C N C30 | pETNL/ USB3TN2
wesuqom-USB3_ SDRRD CP o B |perPi/use3Tre
AJ10 s PCH USB RBI AS
o0 52 PCl E_CAMERA D2R N F15 | pERND/ USB3RNG USBRBI AS" [ s
- PO E CAVERA 2R P TI5 | perear Uananos useRrel as| AL | 1FI’53\_C§$1|6AR=L0500.A110: 2. 54nm
Carera o« qonPCLE_CAVERA_R2D C N 831 | perng) UsaTNG RevDl ANLO, - 22.%
o 2 PCl E_CAMVERA R2D C P A31 | pETP2/ USB3TP3 RsvDl AMLOS %‘éow
1
NCxELS | RsvD o000+ / Gl osol AL3 XDP_USB_EXTA OC L 14 16 35 :
NC:E E13 | rsvD oc1*/ Pl a1 AT XDP_USB _EXTB OC L 14 16 61 65
s _PP1VO5_SOSW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | by E_RCOWP ccricpion| A2 o  XDP USB EXTC OC L e =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD IL 1416
R1500*
3. 01K
1%
1/2%
. 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
B GLe
—~ SYM 7 OF 19
00 61 40 97y LPC_AD<0> = gzg gg n : LPC_AD_R<0> A\l;&; LAY SMBALERT*/ GPI O11| AN2 P ALERT_L e
69 64 46 37 LPC AD<1> =1l 1 2 °7 LPC AD R<1> A LADL
o 64 4: ;@ LPC AD<2> R1542 33 1%2 5% 17 20W LPC AD R<2> AY1Z | amp 0 SMBCLK| ﬁ:i A IECH DA_IK_A o 10 25 40 56
B L PC_AD<3> R1543 33 1 5 5% 1720W LPC AD R<3> ANLL | | aps T SVBDATA] P CED) 16 19 25 40 56 69
ooy omLPC FRAVE L RISA4 33 AInAA2 o orn o LPCFRAVE RL o MIZ2Jirraer |y SMOALERT*/GPIO60| A2 g WOL EN i
—2 smoak ALy  SM.PCH O CGLK  mryioe
69 46 @M SPI % @ SMUDATAMA—_“M@ 40 69
o SsPl CsO R L [ P SMLIALERT# pul | -up not provided on this
Q=== ————e=——q P () SMLIALERT*/ PCHHOT*/ GPI O73{ A4 g PCH SMLIALERT L gy page, may be wire-ORed into other signals.
TP_SPI _CS1 L ¢ ACR SP|1% SML1CLK Gl O7s| AUB SMBUS SMC 1 SO S 2 50 a5 s 08 o5 e Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L S E T SML1DATA/ GPI O74{ A8 g, SVBUS SMC 1 SO_SDAr, 52 57 40 43 44 64 60 78
o
69 4 SPI _MOSI_R AA2 | o @
D2 g PR
o0 10ggy—SPL_M SO — PSS |y (1PUIPD) CL_OK A2 gy NC CLINK CLK o
ue@ySPL_10<2> = o g YO SPl 165 = (1PUIPD) CL_DATA A2 o g NC CLINK DATA
@D SPI _| O<3> — AF1 sr—n(#ﬂ 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 DR PCH PCl e/ USB/ LPC/ SPI / SMBus
RIS82 100K 1,72 o TF20W W 20T Xpb USB EXTC OC L 116
R1I583 100K 1 \A\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—F 20T ‘“ NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMATI 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 BOM OPTI ONS
o o1 42 30 27 14019 5, PP1VO5_SO
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO: H
R1650*
PP3V3_SO %
CRI TI CAL 1/ 28W
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| |'R1636 R1635* U005 w5 or )
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘} 20w 1/2@}@‘} 2SEGLg RON/GPIoB2| Y4 g TBT ClO PLUG EVENT  amuo s Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pull-down.
201, ],201 201, <o POH GPL OT6 o1 SYM 10 CF 19 z seriRQLT4 LPC_SERI RO .. Redwood Ridge: Alias to TBT_ClOPLUG EVENT L, requires pull-up (S0).
15 16 18 16 5B - BMBUSY*/ GPI O76 S A5
15 16 18 wusEy XDPMB RAVMCF®D o AR e g PoLom_com PCHCPL_CQWve PLACE_NEAR=U0500. AWLS: 2. 54
AF20, | = . 12, mm
e . TBT_GOPSX_BI DI R AE_| | AN PHY_PVR_CTRLI GPI O12 A YT ne 'R1655
GPI O12: v om 1P MEM VDD SEL 1VE L o A% lGpiois (I PD-RSMVRSTH) %é)‘ﬁosv
_— Y1 - R6
= TBT_GC2SX_BI DI R, requires 100k pull-up to SUS waoo gy XOP LPCPLUS GPIO 4 Y lcriois GsPlo_Cst/GPice3| P o PCHGSPIO CS L i 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 ry—XDP_PCH _GPI O17 - lcepar GsPlo_CLKiGPIoBal L6 o PCH GSPIO LK
wis@m-SD RESET L~~~ 4 AP lcrias FPBLp-M SO cPl 5| o, PCHGSPIO MSO =
10 1615 13 o7 15 m—SMC WAKE SCI_L - Pl @7 (1 PD Deepsx) CRBLOp PR G 86 |18 e PCH GSPIO MOSI .
AD7
s 15 rmy—1PAD _SPI_IINT_L - . GPI 28 GSPI 1_cst/ aPl 87| ~7 ¢ TPAD SPI_CS L o 55
Al
wis @ IPAD USB IF EN g AW - GPI 26 GSPI 1_CLKI GPI 0B8] L5 o TPAD_SPI _CLK oo 5 3 o0
A
o1 59 55 50 15 gmp—SSD_PWR_EN - Gl 56 FFBLj—M S0/ GPI B N e TPAD SPI_M SO Ty s w0 on
APL
PCH TBT_PClI E RESET_L - Pl 057 GsPl_ VoS! 6Pl qeo| K2 TPAD_SPI _MOSI oD 15 56 50 _PLT RESET L (s is 16 10
o0 15 o HDD_PWR_EN - "L | cPioss
g J1 WAK]
o e XDP. N_STATE L ATS | ot g9 UARTO_FOOY GPI 001 0 q—AP_SOLX VAKE L= » R
K3
w15 comySD_PVR_EN -4 | cpiou UARTO_TXD/ GPI 092 X3 o, HDM TBTMUX FLAG L~ mis e %Z.é ow
o as TBT PWR EN DO P UARTO_RTS*/GPI0o3[ 32 o, JTAG ISP TDO ~  musiess 2201
<« g * GL Peth
2 18 10 15 - XDP_JTAG | SP_TCK - Y|P UARTO_CTS*/ GPI 094 e AP _RESET L "
25 10 10 15 (rpXDP_JTAG | SP_TDI - Pl OO uarmi_RxDiGPico| K4 o, PCH UARTLI RXD
- zlz _
2 1015 @I TAG TBT TVS - 2 lePcso 8|3 URTL_TXDGPIOL[ @ o, PCH UARTL TXD
s 15 qom—PCH _HSI O PWR EN &— 2| Hsiopa GPl ol UART1_RST*/GPI e[ I3 o, PCH UARTI RIS L i
%15 qom—TPAD_SPI | F_EN - T3 lepras UART1_CTS*/GPI s[4 oo PCH UARTI CTS L i
AH4
16 16 15¢TY XDP_M.B_RAMCFG3 - GPI 014 | 200_sDA/ GPI 04| F2 P 12 DA 15
AVA
64 46 15CAY SPI ROM USE_M.B - GPl (25 | 200_scL/ GPl os|_F3 PCH |1 2C0 SCL 15
wi@m CAVERA PYR ENPOH o 4S5 |aoioss 1
A
o 15 @m—FW PUR_EN - S |0 1 2C1_SDA/ GPI 06 e PCH 1 2C1_SDA s
F1
18 16 15@)@"’\4_3—‘_ RAMCFGL o AW o 12c1_sc/cpiorl L o, PCH 12C1 SCL 15
R1639* vy XOP MB RAMCFR2 g A® Igro0 sDoCKGPIoea| B3 g TBT POCRESET L ipmyer Pul | -up on TBT page
11(,)2033,53 54 50 15 om—SSD_DEVSLP -2 | DEVSLPO*/ cPI 083 SDio oGPl oss| P4 g BT PWRRST L T
201, w1 o AP SOILX WAKE SEL g |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@w Requi res connection to SMC via 1K series R
% on SSD RESET_L -2 | DEvSLP1*/ GPI CB8 soiop/crloe7| B4 o, ENET MEDIA SENSE s
s FW P L . N5 " 3 L | L 15 64
wunupE1E Y PPAVE SO NO STUEF o VE. - DEVSLP2*/ GPI 089 SDI O_D2/ GPI 068 - CDIROL =~~~ ms
. R1641 1K 1 ,\N\/Z S— PCH TCO TI MER DI SABLE V2 %ﬁ"&%gﬂ%%lr#) sDl 0 D3/ aPl os9| E2 - LCD PSR _EN Flou) SLEN
PP3V3_S5 B4y 1810, 10,20 20 34 42 57
PP3V3_S3 12 10 19 95 96 40 41 58 o2 o4
PP3V3_S0SW SD 34 37 39 65
PP3V3_S3 15 10 19 33 36 40 41 58 o2 o4
PP3V3_S3RS0_CAMERA 31 a1 74 65 64 62 61
PP3V3_S0 XL S, wuzuuliEiy PPSV3 S0
PP3V3_TBTLC D R1660 100K 2
TBTLC for CR, SO for RR N EHGH 0oL ::ggg To0K VM 25y zow—w—zot
R1610 100K 1 2 XDP_PCH_GPI O76 1516 .« PCH _GSPI 0_M SO RI662 100K 1 2 °%
/\/\/\/ 5% 17 20W NF 20T PC." (BPI 0 l\/CGl R 333 100K 1/\/\/\/2 5% 17 20W NF 20T
%g%é 100K 1,\/\/\/2 S — XDP_LPCPLUS GPI O 15 16 46 64 ® __“' 2 5% 17 20W M- 20T
100K 1 2 5% XDP_PCH GPI O17 TPAD SPI_CS L R1664 47K 1 2
NN\ 59— 20W— 20T e ;18 NN 5% T 20w W 20T
R1616 SD_ONM.B RL616 should al so be stuffed if o X YR RTRRE a7k 1,\/\/\; g
R1616 100K 1 2 SD RESET_L 15 34 £8 36 18 ST 5% 17 20W MF 20T
RIGT17 100K 1.V, S ITZOW W 20T GNE WAKE SOl L s pl atform does not use SD card o 36 15 _TPAD_SPI _MOSI R 747K 1 n\AN2 LSO F—20T
R 100K 1 \Anr2 o 20w W 20T TpAD SPI_INT_L X 2015 _AP_S0I X E L R1 100K 1 2 _
RI619 100K 1,,n72 7% 7200 77 77 TPAD USB | E_EN 153 o 15 _HDM TBTMUX_FLAG L 100K 1 Nz oo 200 T 207
RLO20 100K 3 nnn 2o D220 EVR EN o 1+ [PCH_UART1_RXD R1672 100K 1,,, 2
R1622 100K 1,42 HDD PVR_EN L .  TPCH UARTL TXD RIG /3 100K 1\ 7 1720w W20
R1623 100K 1 N2 2% 7200 T 207 XDP_SDCONN_STATE CHANGE L »: 1o .. PCH_UART1_RTS L RI6 74 100K 1 \)n72 o7 VZ0W W 20
R1624 100K 1,3 z72 % SD_PVWR_EN - .- PCH UART1 CTS L RI675 100K 1 \\n/2 o% T20W W 201
R1 325 100K 1/\/\/\,2 5% 17 20W NF 20T TBT PV\R EN 15 25 p | 2 DA R1676 100K 5% 17 20W NF 20T
RT626 100K 1,2 =% T20W 20T xpp JTAG | SP_TCK o 20 10 25 " Pasc e Took V5w Trzow 7ot
RIB627 100K 1 ,/n72 >0 200 W 20T XDP JTAG L SP_TDI 15 16 18 25 ® NN\ 59T Z0W 20T
R % 100K 1 \\n72 Z"" i:;ga ’;""F ;gi JTAG TBT_TMS 1518 25 » PCH 1 2C1_SDA R1678 100K 1 2 T TOW 20T
R16 100K 1 2 5% PCH HSI O PWR _EN B s PCH 1 2C1_SCL 100K 1 2 O%
R1630 100K AL >% i;jﬁa z’; igi TPAD SPI_I F_EN ,: : : NN 59T Zow 20T
R1632 100K %ﬁ SPI ROM USE_ M_B 15 45 00 =
RI633 100K 1 \\n72 e 720w M 20T CAMERA_PWR_EN_PCH 510
R1634 100K LAANZ i ﬁga K igi FW PWR EN 15 s
+ R1637 100K 1 2 _ . SSD_DEVSLP 15 30 6 BYNC. MASTER=JAL M5 SYNC. DATE=04/ 02/ 2013
[ RI638 100K 1 \yz o T20W W 20T Ap S0 X VAKE SEL o 29 " PCH GPIOQ M SC/ LPI O
R1640 100K 1,,p 2 o zow——or— WL PVE_ L 15 08
10K 2 15 37 46 66 m
R1652 LAAN 25— sow—r—zor—-PC-SERLRQ s 97 46 d} Appl e Inc. <SCH_NUwm=| D
R1670 100K 1,pp 2 oo TAG L SP_TDO 15102 <) <E4LABEL>
R1691 100K A — BT_PWRRST_L 15 64 NOTI CE OF PROPRI ETARY PROPERTY:
R1693 100K 1,ap 2 ENET_NMEDI A_SENSE 15 00 FHEPRN AN PROPERIY GF-APRLE | N, © &
R16 ‘,4 100K 1 2 5% 1720W W 20T LCD I Ro L THE POSESSOR AGREES TO THE FOLLOW NG
S ANNN 59T 20W—F—20T 15 64 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 121
R1695 100K 1,\/\/\/2 LCD PSR EN 15 64 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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8 14 6 5 4 3 2 1

Extra BPM Test poi nts o iz 30 27 17 35,35 .g 5, PPLVO5_SO Merged (CPU PCH) M cro2- XDP o 42 30 20 1 g0 35 1g o PP1VO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
s XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RIBIO 81 1 ppn2 o |
TP-P6 support chi pset debug. AR | Fosscomm °
o« mp—XDP_BPM L<3> 11’ D1 803 J1800 pp p ug XDP
XDP_BPM L<4> 1P 1 DF40RG QORR- 0- 4V e XOP CPUTCK  RI813 51 2/ .1
&7 s MD—o=—2 === 17y TP1804 R1830 — = - TZ8nm 5% 17 20W WF AUIJ_
XDP_BPM L<5> 17-7° 120 82 (My et TDl and TV termnated in CPU
67 sm—ﬁrg%s-rplsos ;énlﬂév an are erm nate n . =
. XDP_BPM L<6> ! ~
> TP1806 2 25 olt
o o e 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 o0 o rmy—XDP_CPU PRDY_L OBSEN A1 —— 900l oms OBSEN _C1 CPU_CFG<16> ame
8| 7
o+ > CPU_CEG<0> caspata a0 | Ve 000t o0t | cmspata o CPy_CFG<8> pu——
o o o CPU_CFG<1> OBSDATA_A1 —— 2001 s OBSDATA_C1 CPU_CFG<9> ams o
14 13
o o [y CPU_CFG<2> OBSDATA_A2 ot 1° 38 15 oe OBSDATA_C2 CPU_CFG<10> ams e
o7 a0 o rmy—CPU_CFG<3> OBSDATA_A3 —— 80 07 i OBSDATA_C3 CPU_CFG<11> ame =
20| 19
or o my—XDP_BPM L<0> OBSEN B0 -— 22 88 2L OBSEN DO CPU _CFG<19> ams
o7 « [y XDP_BPM L<1> OBSEN B1 210012 ot OBSEN D1 CPU_CFG<18> am-
26| 25
o« o CPU_CEG<4> caspata B0 | Vg 2o oter o0t | cmspara mo CPy_CEG<12> &1
o7 « [ CPU_CFG<5> OBSDATA_B1 =00 0122 omp OBSDATA D1 CPU_CFG<13> am:
32| 31
YOP o o > CPU_CFG<6> COBSDATA_B2 -— 38 EERIPN OBSDATA_[? CPU_CFG<14> ame
oo mm-CPU VCCST PWRGD  R1800 1K iaan2 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_VCCST_PWRGD PWRGD HOOKQ - 88 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
—NEARSUBUO0D. J3: 2. B4mm ST 20w 0201 VCC_OBS_AB DAY D PE R VCC_0BS_CD Ne XDP
XDP . com-CPU_PVIR_DEBUG ~HOOK? DU Dl E T RESET#/ HOOK6 o XDP_CPURST_L R1805 1K 1\,x2 PLT _RESET_L -
o7 17 13 om—PM PCH_SYS PWROK R1804 0 PV o XDP_SYS PWROK HOOK3 e H00lY DBR#/ HOOK7 XDP_DBRESET L o VYV E‘E;&%EE(_;EESOO?UAE; 2. 54mnm
° ) 50 5 o149 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
00 50 10 25 19 10y SVBUS_PCH DATA SDA ——20 015 o= D0 XDP_PCH TDO e o
o050 0 25 1 1 (o SVBUS PO CLK sa MR P E RS TRSTn XDP_TRST_L
69 64 16 12 (O0T} TCK1 = - DI XDP_PCH TDI OO 12 16 64 60
o7 a1 10 0 g XDP_CPU TCK . : TCKO - 3 8 A VG XDP_PCH TVB o = e
XDP 60 5 o159 XDP_PRESENT#
= o PCH_JTAGX R1835 0 1 2 XDP XDP XDP 7] XDP_ XDP R
Pact RERR=0YB00 28 8mm cgslog 1 |'R1831 C18109 1 64/~ 63 1C1801 1C1806 840
i == g 3K 01 an ) - oéﬁ 3 = Dot F DM\BL%SOTVI%sZ -
ey Tige  onbgl] | 51850847 | e 2 P on =[]
2
= J_ = mmﬁ_lﬂmn_DUnT_r XDP_CPU TDO e o o e
= = | =. Y @ <
XDP_CPU PRESENT_L B CRITI 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
CRITI XCSIS = XDP_CPUPCH TRST L (oo ¢ 12 16 61 v
These signals do not connect to XDP connector in this architecture, only accessible SoT %68
via Top-Side Probe. Nets are |isted 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 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 mm s, PPAVE S5 OoP
15 15y XDP_M.B_RAMCEGD i TP1870 DNNSL%\?K‘}; -
% 16 14 @n-XDP_USB EXTA OC L _ L XDP_USB_EXTA OC L o6 5 ) sor-s63 [ [0
o 01 10 14 (omXDP_USB EXTB OC L B e _ XDP_USB_EXTB_OC L Q) 14 16 61 65 cl8ds 1__ \u;cc :53:]'0%45 a[3T ’i,,
o XDP USB EXTC OC L B TR _J > ’ T ul1845 2750w PLACE_NEAREJTB00. 57° tmm_m-{_”_, - XDP_CPU) TMVG 0D © o4 o7
Y ™ TP1873 XSR- CERY 2 74LVCLGD7GF M1
XDP_USB_EXTD OC L PPe SOTE9L z PP1V05_SUS
v > TP1874 s 37 17 r—ALL_SYS PVWRGD 2a Ty va XDP_JTAG CPU_ I SOL_L oz o1
5 101 XDP_SDCONN_STATE CHANGE L —— XDP_SDOONN_STATE CHANGEm} 5 10 5 e > s NO STUFF
< — N - T MARE_BASES = NCx— 15 % NC
10 15 gy XDP_M.B_RAMCEGL > TP1876 & 1612 P TA R1 1K > 1
XDP_M_B_RAMCEG2 Halg o SR e
XDP_M B_RAMCFG3 e TP1877 o0 04 16 12 _XDP_PCH _TDO R1890 51 » L
18 15 CHY 11T,_®},6TP1878 ~ PLACE_NEAREU0500. AEGT: 28mm X\/DP\/\/ 5% 17 20W M- 201
10 10 0 > XDP_ITAG | SP_TCK I XDP_JTAG | SP_TCK o = et RIBIL oy
iK XDP
» o XDP_SSD PAIE3_SEL L R1SS1 AN 5% 17 20W Nk 20T 60 64 16 12 _XDP_PCH TNS R1892 51 » 1
1 qmXDP_SSD PCl E2 SEL L R1882 1K 1 pp2 o o ¢ NOTE Mist not short XDP pins together! o e A STUFE
12 XDP_SSD PCIE1_SEL_L R1883 1K 1 2 o os 10 12 _XDP_PCH TCK R1896 51 - 1
@ /\/\/\/ 5% 17 20W NF 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 s NO STUFF
o1 a6 16 15 gy XDP_LPCPLUS GPI O S XDP_LPCPLUS_GPI O QD 15 10 15 o0 67 64 16 12 ¢ _XDP. P TR T _ 7 :Slmn2 - |
» g XDP_PCH GPI QL7 > TP1886 =
= qa—XDP_PCH G O76 am TP1887
2 10 10 15— XDP_JTAG | SP_TDI - XDP_JTAG | SP_TDI QD 5 10 30 25
ARE BASESTROE —— SYNC NASTER=JAL M.B SYNC_DATE=02/ 067 2013
e
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PCH |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
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.
EHE L&I\EFO}'\RYMTI ON_CONTAI NED }-EREI R‘C! S THE

SSD PCl Ex_SEL_L straps are connected via 1K to conmon net. RO A R AR 19 ThE E5L L NG e
. . . | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE ‘F
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY I T 18 121

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3
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 oI:P3V402e|(|¥H VBAT (300 onm & T00F 7O oo PPAVE SO CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
This looks a little ugly to support hn-f s -ohm u BREWLERLRE
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) oo oo PPAVZ_S3 PP3V3 SO 52 00,6572
pin 5 nust receive S5 power (Stuff R2042) %% % PP3V3 S5 L T A I e
7 Coin-Cell & G3Hot: 3. 42V G3Hot 1R1970
in-Cell : . 1 ©
ol cell & No Gabot: 3.3V = Clor0r| = 330K~ TPS51916 | (1eak) = +/- 1uA,
" No bypass necessar T U1970 sow Vih(nin) = 1.8V
GreenCLK 25MHz Power 1» _PP3V3_S5RS3RS0_SYSCLKGEN yp Y o e ware X5R- GO 74AUP1Q07GF 61 33uW when driven-1ow
Must be powered if any VDD O i red NO STUFF y SOTEoL :
p Yy is powered. 1R1997 s D CPU MEMVTT _PWR EN L SVDDQ 2|a ,I> Y|4 I\/EM\/TrzPV\R EN .; s
CAM XTAL Power s _PP1V2_ CAM XTALPCI EVDD ~ 0 3 2% sw NCx—L|NC N5 NG L= MEMWTT PWR EN 1753
TBT XTAL Power o4 62 27 26 25 15 _PP3V3_TBTLC ) § VBAT and +V3.3A are yé-u: fevs) -
internally ORed to 23| K PART=SYS RESET =
c19241 C1922 C1902 g | ereate VoD RTCAUT. )
1 1 1 —
0. 1UF - 0. 1UF 1 L %OLD": U1900 +V3. 3A shoul d be first -
% —T1— % —1— N —
R giéw > R giéw > 5 xgé" SLGINBL48CY avai |l abl e ~3. 3V power =4
201 201 0201 TOEN to reduce VBAT draw.
CRI 1QIFCAL PP5V_SO
CKPLUS WA VE_MTernQ®j_ 11 i cE_25M A 32. 768K| 12 PCH CLK32K RTCX1 2 o1 5 58 50 52 51 a0 5 33 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 CLK25M X2 1 /vy\/z s SYSCLK _CLK25M X2 R - 3 |Ix 25M ¢l 15 SYSCLK CLK25M TBT 25 69 20W
Lh %Y | NO STUFF -la PPVRTC_G3H oo Q1920 2201
oy ~ CRI TI CAL by 1R1906 vaur| L g & For SB RTC Power DMNSLOBVK- 7 o SPI _DESCRI PTOR_OVERRI DE_LS5V
NPO- 6861 R, L= Y1905 0201 1M THRM - sor-563 [ O
NC@ 25. 000MHZ- 12PF- 20PPM E“é%ow 1) 1C1910 s 110 _PP1V5_SOSW AUDI O HDA 2
0%29;3%6 -‘;SM 3. 2%2. 5MM 861 NEEE — Jé‘%:/ | o]®T lo | SPl_DESCRI PTOR OVERRI DE
@ <
172 s SYSCLK_CLK25M X1 2%
1. é?s%}CERM NOTE: 30 PPM or better required for RTC accuracy L%%\?Kzg |3
1 =+ Sor- 5-63—1 KH
PC:I" 24 O_ ySt al 1712 NC RTC CLK32K RTCX2 = NC RTC CLK32K RTCX2 12 17 M_‘l—
VHz WAREBASESTRUE  NOTESTSTRIE —— —  —— —— — <9 2[5 5t 12 60
Cl1915
6. 8PF nglS s mm—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.
+ -0, JPF 1/ 20w 1 If high, ME is disabled. This allows for full re-flashing of SPI ROM
¥ - Y191 ¥5 R1916 h i
oégm NCX NC 24. 000MHZ- 20PPM 6P °%01 A, SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:’@XNC 5 2(‘))(2 oM S 70w Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
C1916 T o
6. 8PF 2201
1|I2 . PCH CLK24M XTALIN @y 22
T dlee VCCST (1.05V SO) PWRGD
= &k 5
PCH 24MHz CQut P uts wo gy, PP3V3 S5 PP1V05_S0 65,4115 16 27 30 42 51 55 5a
R1927 —— LPC_CLK24M SMC — !
o = - LPC_CLK24M SNC R 1aZo 2 LPC CLK24M SMC o e Ci930:| cr mical [T1931
= . 2o, Inm " —_—
B 1/528W X5R 8% 37’2 74AUP1G09 EZ'?UW
% R1926 " 0201 o 2201
o0 12 T LPC CLK24M LPCPLU§ R ] mnl AANA 2 LPC CLK24M LPCPLUS OO @0 64 &9 so a7 17 16 _ALL_SYS PWRGD 2 A v|L4 CPU_VCCST_PWRGD s 16
- uzfo;:é’w w5710 0 > PM_SLP_S3_L 1lg
1 -3 |NC
NC &
-
s PCH PWROK (Gener ati on T
50 45 40 4055 37 39 35 9 1} —  PM PCH_PWRK m@ g
74 65 04 82 81 BYPASS=U1950: 5MVI -
snnupBREHLERSVS SO 1 C195
R1950* 93”‘“1 * i
10K 2 $8¥ cerm NO STUFF WF: Do we need this?
o3 o=01 R1963? ?R1960
0 0
201 = 5% 5%
2 74LVC2CDBGT 1/ 20W 1rzow CKPLUS_WAI VESUNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
0 37 17 16 ALL_SYS PWRGD 1 1 1 8
i R1951 o D 019537 PM SO PGOOD _ STI%%\T'%?OBGT R1962 ﬁvm VASTER=J41 MG SYNC_DATE=027 06/ 2013
T -
s 17 s o CPL:I VszzREUéDY 1 N 2 CPUVR_PGOOD R 2 08 NO STUFF1 . U195Q23 SYS_PWROK_R 1 Y 2 PM PCH SYS PVWROK oo 13 10 37 G"” ps et Suppor t
si1re CPU_VR READY wZow a Rl?o%% 08 1’%5‘”
0201 1/ 288 4 201 Ap le I nc <SCH_NUN|>I D
< 2§¥V CKPLUS_WAI VE=UNCONNECTED_PI NS p .
2 L) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= FHEPRN AN PROPERIY GF-APRLE | N, © &
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
I'V 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

qunay
N
ey
3852
anpso
&RR82

2.2k pull -ups are required by PCH

— PPOVE S3 VEM VREFDO A .uso s 0

70 21 20 10 18 _PPOV6_S3_NMEM VREFCA A

70 23 22 10 1 _PPOV6_S3_NMEM VREFDQ B

— PPOV6 S3 NVEM VREECA A 10102021 0
= WAKE_BASESTRUE ~ VOLTAGE=0-6V_

70 23 22 10 1 _PPOV6_S3_NEM VREFCA B

— PPOV6_S3 VEM VREFDO B .o 1 22 2 70

— PPOV6 S3 NEM VREECA B 15 10 22 25 70
— 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
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

NO STUFF N h N ; .
Unbuf f er ed R2040 to indicate active display interface.
R2081 N = 2V B N — PP3V3 S5RS3RSO_SYSCLKGEN 1 DP++ spec violation, should renove!
w0150 rp—PLT_RESET L LAMNE LPCPLUS RESET L gom s o oo 1/;2%% ) PP3V3 S5RS3RSO_SYSCLKGEN ., ,, 2 % % i 1 i  # 1§ §,-PP3V3_SO
1/20W 0201 N DTH=0.
z’fﬁg R2071 NO STUFF A NO STUFF [T NO STUFF [ ]
12202 PCA9557D_RESET_L g w0 R2041 R2020 R2021  R2022 R2023
vZbw s e e PP3V3_SO N , R2041/ 2 shoul d be stuffed for i-ZZI‘; Zdﬁi\lf(v i.zzgn 26%205
i BENYE ! )
o BRALBUBHIENS e GreekCLK A or B depending on S2 rail 28, R 201, ,201
- L . 0201 R2042 should be stuffed for GreenCLK C 15 1s _DP_TBTSNKO DDC CLK |
j§3,EPSVS S0 Scrub for Layout Optim zation 210 1 _DP_TBTSNKO_DDC_DATA
By
R2042
CRI TI CAL Buf f er ed o} 11 _DP_TBTSNK1 DDC CLK
5 4 108 42928 1817 16 15 13 18 8, PP3V3_S5 1 2 1615 _DP_TBTSNK1_DDC DATA
1 MZ4VHC. R2872 1% TBTSNK1_DDC i s pull ed-up just to indicate that
U207 1)% o PLT RST BUF L 1 2 SMC LRESET L o o, DP port is used. No DDC on this port, AUX-only.
2 5% .
1 1720w NOTE: Only DDC _DATA is sensed by PCH, so
12071 |° IngO(I)ZO odb R2888 DDC _CLK pul | -ups are unstuffed.
1 /1UF 2% 0w 1 2 BKLT PLT RST L oD s
o
Fogglm 36 R Thunder bol t Pul | - up/ downs
0201 : ’ )
.. 0, CAM PCIE RESET L o Cactus Ri dge GX2SX signal pulled-up to SUS rail
l 28 w62 90 o7 a0 10 11 o _PP3V3_SUS
= 1/5%0w
0201
R2013*
27 18 15 [T PCH TBT PCIE RESET L j— PCH TBT PCl E RESIE_ 15 18 27 10K
—PASESTRUE - 1 zﬁg‘}
2 1,
NMAKE_BASE
25 18 15 TBT _GXXSX Bl DI R — TRUE TBT _GXXSX Bl DI R Va:m SERUES
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
TBT _Cl O PLUG EVENT — TRUE TBT _Cl O PLUG EVENT
25 18 15 @ — mls 18 25
34 29 28 18 17 1 PP3V3_S5
'%'%E%:F S Required for unused second TBT port
BYPAS! -C2033&)mn1 = D TBT B Cl O SEL 1
TUF L » @ DP_TBTPB_HPD R2£)0105K
NPT 2 @ IBT_B CONFI G2 RC K
XSR GhEY 2 TBT_B_CONEI 12
NCSTUFF TBT _B_LSRX 2012
1l | crRTICAL
= 74LVC1G08
PM SLP S4 L 2 6 Sorgol R2016'| |'R2017 R2018'| |'R2019 [‘R2014
59 37 36 29 18 13 m 10K 10K 10K 10
U20304 CAMERA PWR EN a % 5% % 5% 5%
] CAMVERA PWR EN PCH 11708 = @D 1/2 20w 1/2 20w 20w
* e 281, ],2601 20, ],%01 5361
5 3
NC
Power State Debug LEDs = . =
DBGLED TBT Ali ases
(For devel opnent only)
PP3V3_S5 R2894 R2830 VAKE_BASE
1 2 28 18 13 TR DP_TBTSNKO DDC CLK TRUE  — DP_TBTSNKO DDC CLK lou) SERURD
PLACE_S| DE=BOTTOM 1/51D/§w 1/520/8W 28 18 13CED) DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA D
M- LF MAKE_BASE
402 0201 -
DBGLED DBGLED DBGLED wrr o ?WT'?g?gEilHl\P/E Chs3 05 = tr 5 %gmﬁ HNLPD(: P<3_ 0> o’ "
> i f E = P e TRUE Crt E! )5 25 67
R202%2|< RZOZ%E R202%§ > =DP_TBTSNKI M__C N<3..0> — tre DP TBTSNKL M._C N<3..0> prmcs e
505 505 505 67 25 18 13CT) DP_TBTSNK1 AUXCH C P — TRUE DP_TBTSNK1 AUXCH C P D e
12N 12N 12N o7 25 18 13 DP_TBTSNK1_AUX( N — DP_TBTSNK1_A N AN
201, 201, 201, 1 1 [rmy—DP_TBTSNK1 DDC CLK — IRE DP_TBTSNK1_DDC CLK Pyrald
DBGLED S3 DBGLED SOl 3 DBAE_ED_SO 16 13 DP_TBTSNK1 DDC DATA — IRE DP_TBTSNK1 DDC DATA 13 18
Si ngl e-port TBT i npl enent ation does not require DDC Crossbar
DBGLED DBGLED DBGLED
A A A
D2092 D209 D2 MAKE_BASE MAKE_BASE
W GREEN- 56MCD- 2MA- 2 W GREEN- 56MCD- 2MA- 2. 65V /X GREEN. 56MCD- 2MA- 2. 65V 25 18 15 @I TAG | SP_TDO TRUE  — JTAG | SP_TDO am s o 2
W LTQHG S ~ N LTQHG SM- N\ LTQHG SM- 25 19 10 15 [T XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK [OOD 15 16 10
K BHREPRRPESEE K BHREPRRPESEPTEY K BHEREPRRPESEE 2 10 10 15 [rmy—XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oo 5 10 10
DBGLED S3_D DBGLED SOl 3_D DBGLED SO D 25 18 15 [T JTAG TBT_ TMS E TRUE JTAG TBT TMS O 15 18 25
= DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DWNSL 6\9|?7 '23 DNI\BL%\(/)K97 '26 DWNS L 6\(/)K97 |23
5 Kkh Sar- 5 Kh 5 ISy 1 i
b H H RAM Confi guration Straps
5(;":;"54 2(;":;"31 SGm"S,, Pul | -downs for chi p-down RAM systens
XDP_M.B RAMCFQO
£ L A1 1 16 15 T}
S S4_PWR EN = = = = o e
59 37 36 29 18 13 Em gtg g;l t o < XDP M.B_RAMCEG3
o DS S P S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
et R2050* R2051* R2052* R2053*
105 105 10|0§ 105
1/ 23W 1/ 23W 1/ 23W 1/ 23W
AT AT AT )
= SYNC VASTER=J41 M_B SYNC DATE=02/ 15/ 2013
H TTIeE N N
LPDDR3 Al i as Support Proj ect Chi pset Support
16 (TR TP_CPU MEM RESET L = TP 7(:IDLJ= MEM RESET L 6 18 /\¥) le Inc < 55(::}-[__T\Jl.lh/1> D
18 15 (TR TP_MEM VDD SEL_1V5_L — TP MEM VDD SEL_1V5 L 544 ® p )
= WAKE BASESTRE —~ — = —
70 21 20 10 10 _PPOV6_S3_MEM VREFDQ A <E4LABEL>
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8 14 6 5 4 3 2 1

Page Not es CPU- Based Mar gi ni ng P MM HEEDO AL S0 VRef Dividers fues

?0:?3;:33'3' g:s;ef/R:E'e:ﬁ/;g\led by this page: FETs for CPU isol ation during DAC nargi ni 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 margi ni 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
— o= — = R2201* \E C2225 1 E3 238 ACE_NEAR=220. 6: 3nm
- =12C VREFDACS_SDA N 100K 201 0.1UF o TZYTD 1430, PPOVE_S3 NEM VREFDO A
- =1 2C_PCA9557D_SCL + m>—CPU_DI MVA_VREEDQ ol T3 e 2 <10% = \ . A 1020 270
- =1 2C_PCA9557D_SDA L, F o cerpyn 2—‘|j @2|—u—125 = 6 5w PLACE?NEAR=R2%§.2132 N-RECK-W DTHEO: 3 m
" - " 2 y 201
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
. CPU_MEM VREFDQ B_I SO e i :
o] DMNELOGVK- 7 DDRVREF_DAC CRI TI CAL 2 XBk CeRM R2220
T RG> e -¢ MEM VREFDO A RC_ 1249, ‘R4l
- o> CPU_DI MVB_VREFDOQ ol T5Te 2 2 VREFMRGN DO B EN RC ~ 265 7 M 14
e MR DDRVREF_DAC 5% DDRVREF_DAC 0 20 L 1/%0w
1/ 20W k-3 R2243 201
. ) . R2202: v C2245 1 3 298¢ ACE_ NEAR=QR260. 6: 3nm
NOTE: CPU DAC out put step sizes: 201 o ra) 10
ook 0. 1UF 187 1 2 PPOV6_S3_NEM VREFDO B 4522 25 7o
DDR3 (1.5Vv) 7.70nV per step 5% 190 3 D - ~3 mm
DDR3L (1.35V) 6.99nV per step CRI TI CAL gl CERM R 2 Ly . 150w PLACENBAR=R2241. 2: 1mm NZNECKZW DTH=0: 2 mm
LPDDR3 (1.2V) ?.??nV per step 201, Q265 pin 6: - R2242*
i L) LOBVK- 7 PLACE_NEAR=Q2260. 6: 2. 54mm 8. 2K
[U) SOT- 563 = PLACEQNE?)R:QZZGO. 6:2nmm 1/2%%
k-3 — 1 VF
3 i 201
. > CPU_DI MM VREFCA ol T8 CPU MEM VREFCA A | SOL T Qo022 :
< - CERY
NOTE: CPU has single output for I_“—P DDRVREF_DAC SRS:?T/:QCE:QLDAC 8361 R2242%0
VREFCA. Split into two R2265 M VREFDQ B 124.9, 'R2261
signal s 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, wo= we 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. 11%'; 0 TZYTD i 2 PPOV6_S3_MEM VREFCA A 1020 21 1
to renove short due to CPU. 5 1/ 200 il 2 s, P 19 PLACE_NEAR=R2261. 2; 1mm NERECK-W BTHEO: 3 mim
3 O 35 1/20W 1
ol T3 Te 201, B R22622|<
DAC- Based ©Mar gi ni ng T - g s
e 1
L0 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
o T R2285 DDRVREF_DAC M VREECA A L 24.9 1R2281
w31 30 35 PP3V3_S3 Rezis . 1320K:  vmREFMRGN cA B EN RC o %BLOBVK_ 1% 8, 2K
: B 2 pPP3V3_S3_VREFMRGN DAC DDRVREF_DAC % DDRVREF_DAC o e L [V
mm - 1/ 20W k-3 R2283 201 -
NoE W&ES. m R2207: i C2285 1 3 % 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 1522 7o
C2200 : 1C2201 1/ 20W CERVESEY 2 M I_‘,_l” 1% PLACE_NEAR=R2281. 2: 1nm N-NECK-W DTH= MNRENCWBTEES: 2
2. Z%JIOZ/“ — 00. 1UF 2'641:2 0201 1 gow R2282!
&g\“/" 2 2 éﬁg”‘xw ORATIICAL = PLACEzo:lEAR— 260. 3: 2 8. 2§
402 LF 0201 ¢ DDRVREF_DAC 1L (Al 4aRs) = ;! C2280_Q2 - 3:2mm v 25l
VDD i DDRVREF_ 1 5 022UF 201
w0 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: o 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 1 .9 5
9 8 vourc VREFMRGN CA AB R2266 4. 02K 1 2 A I%FM\?VG\I CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ Ox99(RD) 1 10 & vourps__ VREFMRGN MEWREG [ _R2286 4.02K 1,1 r 2 EVRGN CA B RDIV PLACE_NEAR=(R265. 4: 2. S4mm 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 10 19 33 36 40 41 58 o2 o4
» CRITICAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL C2205 : DDRVREF_DAC
C2202 1 9| DDRVREF_DAC R2200! 014k DDRVREF_DAC
S Vo 100K bl 2 o8l U2204 —
0% T U201 1 25% 0201 — VAURXazss R2214
CERMRT 2 PCAS557 20T, 1 a VREEMRGN_MEMWREG BUE 154 AR DDRREG FB g
N o) pols VREFMRGN _CPU_EN ) e, . G b PHACENEARER7A15. 2 1mm
3|p0 P1f7 VREFMRGN DQ A EN 361
Addr =0x30( WR) / 0x31( RD) 4la1 p2|e VREFMRGN DQ B_EN
s|an pal 10 VREFMRGN CA A _EN
paf 11 VREFMRGN _CA B_EN -
ps| 12 VREFMRGN_MEMVREG EN CRI TI CAL
69 56 40 25 19 16 14 [TEy—SVBUS_PCH CLK 1lscL pe| 13 VREFMRGN SPARE_EN DDRVREF_DAC DDRVREF_DAC
60 56 40 25 19 16 10GgryOVBUS PCH DATA 2|spa Z{EENINS] R2213*
100K U2204
THRM RESET* 15 5% A2 B
PAD GND 17200 - unJrgess
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
= +
NOTE: Margining will be disabled across all 11R,\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
CKPLUS_WAI VE=unconnect ed_pi ns VF
10 o PCA9557D RESET L DORVREF DAC > _p Y
R2212*
ok :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
201, SYNC MASTER=J41 M.B SYNC DATE=02/12/ 2013
DAC Channel : A B C C D WItE
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF MARG NI NG
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divi der
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1. 35V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vi der d} Appl e Inc. <SCH_NUM>] D
Nomi nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: 0x5D) 1. 343V (DAC: 0x68) <EALABEL>
Margi ned target: | 0.300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/ - 371nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - OxD1) I%Lfggs’;hgé%ﬁg%&fiyg*
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = sourced) |1 TO MANTALN TH S DOCUVENT | N COV DENCE 22 OF 121
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV /| step @ output 3.53nV / step @ out put ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEEU SHIT IN WCLE OR PART
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 MEM A_CAA<O> R2 lcao (LI€F 2) Dol P2 =MVEM A 0> o 62 57 23 22 21 20
70 63 24 NMEM A _CAA<1> P2 lcar 8 par| N9 =MEM A 1> o
70 63 24 NMEM A _CAA<2> N2 |caz poe| NLO =MEM A 2> 63
7065 20 VEM A_CAA<3> N3 |cas < o[ ML =MVEM A 3> o
70 63 24 NVEM A _CAA<4> M8 |cag =1 pou| VB =MEM A 4> 63
70 63 26 (rmy— MEM A_CAA<E> - F3 |oas S o ™ =MNEM A 5> o
70 63 24 7 M A <6> E3 |cae @ pge| MO =MVEM A, > o3
1o 0n 20 VEM A_CAA<7> E2 |ca7 P¢ bo7| ML =MVEM A 7> -
memy MEMA CAA<B> o D?log & e =MEM A DO<8> -
won oo MEMA CAASO> 87 Clug o o[ F0 g SMEMADO9> o
F9 =
0207 MEM A_CKE<0> K3 loeo OM T_TABLE D20 =MEM A LK 10> o ro 62 55 42 28 2 21 20 10 47
MEM A CKE<1> K4 | kg1 - DQL1 =MEM A 11> o
2 MD— e A A ESs CRI TI CAL pqQL2| E11 =MEM A 12> o
1020 7 MEM A_CLK_P<0> 33 | T pQ13| EL0 =MVEM A 13> o
1020 7 MEM A _CLK N<O> 92 |« ¢ paia| E9 =MEM A 14> .
m - D9 =
o MEM A CS L<0> L3 Josor S A DT =
L4 * — 63
e my—NVEMA CS L<l> g  Lidcst oa17| 19 =NVEM A 17> o
L8 |ono po1a| T10 — —MEM A DOX18> o
S o pQuo| 111 o= =VEM A DO<19> > o
P8 [ove peo| R8 o= =VEM A _DOQ<20> D -
= 8 Iove pQe1| R =NVEM A 21> .
18 pe2| RLO e =VEM A DO<22> D
70 63 20 21 7 rmy—VEM A_ODT<0> - oot poes| Rl =MEM A DQ<23> D =
pqeal C11 -~ =MEM A DQ<24> D o
NMVEM A _ZQ<0> B3 |70 paes| C10 — =MVEM A _DQ<25> D 5
MEM A ZO<1> B4 lzan pee| & =NVEM A 26> L
=3 =
1021010 PPOV6_S3 NEM VREFCA A VREFCA ey FMEMA el 1
o= =VE DQ<28 D =
1021 10 10 PPOV6_S3_MEM VREF \VREFDO o[ B10 —MVEM A DO<29> -
Al B9 =MEM A 30>
NCx—~L | DQBO 6
NC% pB1| B8 =MVEM A 1> o3 70 62 53 42 23 22 21 20 19 17
NCx213 DQso_cf L11 =MEM A N<O> .
NCx—57 pgs1_c| 8t oo =VEM A DOS N<1> e
NCx573 pgsz_c| P11 o= =VEM A DS 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
NCx—2 | pos1_T| GLO =MEM A P<i> o
w2 pgs2_T| P10 -~ =MVEM A_DQS_P<2> O
NCX 17 ] 1| D10 =MEM A P<3>
NCXW m,‘r—“_—L@ 63
NCx——
o
NCx—z5
m*??]m
NCx——
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 .
JiC23OO 1C2301 [: C2302 |1 C2303 ([ C2304 |[1C2305 |[+C2306 JiC2307
0. 1UF Lo TuFT L IUF L TUF L TUF L 10F L 100F T0UF
—F 180 S 180 S 18V S 187 S 100 S 187 S 287 ‘F 380
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 . =
JiC2320 12321 (1 C2322 |1 C2323 [1C2324
TUF L TUF —L TUF —L ToUF TOUF
180/0 -T— 180/0 - 180/0 -1 20% 20%
10V 10V 10V 25V 25V
—IZXSR 2 ¥5R 2 X5R 2 X5R. CERM —|;>6R CERM
402 402 402 0603 0603
70 62 53 a2 23 22 21 20 10 17 _PP1V2_S3 . =
JiE:ZF310 1 C2311 |1 C2312 PLACENVENT_NOTE:
S 1V T, 1% T, 8¢ 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o2 57 23 22 2 20 _PP1VB_S3 3
1C2330 |1 C2331 |1 C2332 [1C2333
UF L TUF - TOUF TOUF
—Ij 8% S 187 S 8 —Ij 30%
X5R X5R- CERM X5R- CERM
402 402 0603 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

u10

PP1V2_S3

F|&| 8|89 R| 2| &

PP1V2_S3

U2300

LPDDR3- 16GB

VDD1
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

FBGA
(2 OF 2)
1

EDFA232A1NMA- GD-

VSS|

VSSCA|

VSSQ

S

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

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

M2

P12

T6

T12

SYNC 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
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL A (32-63)

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

10uF caps are shared between DRAM

U2400
LPDDR3- 16GB
FBGA
ooy MEM A CAB<O> g R cpg (1,65 2) po| P9 =MVEM A 32> ks
70 63 26 gy MEM A_CAB<1> : P2 |car 8 oot | \® e—p =NEM A DO<33> =
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
oo T VEM A CAB<A> e Wi |ou 3 o[ 8 =MEM A DO<36> -
70 63 20 ry— VEM A CAB<5> . F3 |cas S pos| M = =NEM A DO<37> G
70 63 24 7 [T VEM A CAB<6> - E3 |cae ] pQs|_MLO o= =VEM A _DO<38> &+
70 65 20 MVEM A_CAB<7> E2 |car P bo7| ML =MEM_A_DO<39> -
ey MEM A CAB<B> o D2l & oee| FLL =MEM A_DO<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 lkeo OM T_TABLE P3O0 _NEM A 42> -
MEM A CKE<3> K4 |oker - DQL1 o= =VEM A _DO<43> & o
27 MD—NEM A LOESS” CRITICAL  pquef Ell MEM A 32> 76370
1020 7 MEM A CLK P<1> 38 o T pQ13| EL0 =MVEM A 45> o
7024 7 MEM A CLK N<1> 92 | ¢ paia| E9 =MVEM A 46> .
L N Do =MEM A 47>
L3 . DQL5 63
o > MEMA S L<0> L esor S =NEM A DOaB>
70 20 20 7 [T MAGCS L<l> .  tHcs1 pa17| 19 =MVEM_A_DQ<49> G
L8 Ipvo paig| T10 =MVEM A 50> o
S Iow pQio| 111 =MEM A 51> o
P8 Ipnve pqeo| R8 =MVEM A 2> o
= D8 Iove pe1| R =MVEM A 53> o
8 DQe2| R0 o= =VEM A DO<54> =
70 63 24 20 7 rwy—VEM A_ODT<0> - oot poes| Rl =MEM A DO<55> D =
D4l G111 o= =VEM A DO<56> D =
MEM A ZQ<2> B3 |z paes| C10 = =VEM A DO<57> GO =
MEM A ZQO<3> B4 lzan pee| & =NVEM A 58> L
c8 E
20 20 10 1 PPOV6_S3_MEM VREECA A \VREFCA g; Sk _NEM ﬁ 59z 5
= o
10 20 10 10 PPOV6_S3_MEM VREF \VREFDQ o —t—o—"’i-—MD—M VM A o ;
AL B9 > \EM A D
NCx¢ DQBO — DO< an i
NCx 22 ] DEL[BE g SMEM A DO63> e
NCx213 DQso_cf L11 =MEM A N<4> .
NCx—57 pgs1_c| 8t oo =NEM A DOS_N<5> s
NCX513] bos2_o| P11 MVEM A N<6> S
NCXT NU pQs3_c| D11 =NVEM A N<7> o
%XW baso_T| L10 =VEM A_DQS P<4>
NCx—2 | pgs1_T| GLO =MEM A P<5> o
w2 DQs2 TL“M@7 63 70
NCX512 ] 1| D10 =NVEM A P<7>
NC>(—LJ13 me—“——L® 63
NCx——|
(o7}
NC K9
m*??]m
NCx*——|
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3
1C2400 |1 C2401 |1 C2402 |1C2403 |1 C2404 |+C2405 Ji
0. 1UF L0 1UF - 1UF L IUF L IUF L 1UF
‘Ij 180 S 180 S 18V S 187 S 100 S 18 ‘Ij
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 =
1C2420 [1C2421 |2 C2422 |[1C2423
TUF L TUF L T0rF TOUF
10% -T— 180/0 - 180/0 20%
—IZ 10V 2 10V 2 10V —IZ 25V
X5R X5R X5R X5R- CERM
402 402 402 0603
he
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 . -
Jicz410 102411 |1 C2412 PLACEMENT_NOTE:
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2 10V 2 10V 2 25V N N
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o2 57 22 22 21 20 _PP1V8_S3 =
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LPDDR3 CHANNEL B (0- 31)

U2500 U2500
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
70 63 24 MEM B_CAA<0> R2 |cao (1.F2) peo| P2 =MEM B 0> & 62 57 23 22 21 20 _PPLV8_S3 A3 (2 &k 2 B2
70 63 24 VEM B_CAA<1> P2 lcar 8 oot [ O =MEM B 1> 3 A & B5
—_— NEM B_CAA<2> N2 o poe| N0 =MEM B DO<2> - 5 8 &
70 63 24 NVEM B_CAA<3> N3 |cas gl pga| NL1 =VEM B 3> o A6 - E4
1o 5 20 MEM B_CAA<4> VB |caa 3 o[ V8 =MEM B_DO<4> o ATO b E5
0w my MEMB CAASE> o  Rloas N o5 =MEM B_DO<5> o W | | ooy g Fs
70 63 24 7 M B <6> E3 |cas ® pge| MO =MEM B, > o w 8 J12
1o on 20 VEM B_CAA<7> E2 |car P . =MEM B 7> o U5 g K2
ooy MEM B CAASB> O T2 loxg & o[ 1L =MEM B_DO<8> - U6 & L6
ooy MEM B CAASO> 7 @long o D[P0 g =MEMB DO<9> . o0 ] & I
F9 = N4
0207 MEM B_CKE<O> K3 |xeo OM T_TABLE ﬁ‘l’ = _ﬁm S ﬂz ° 70 62 50 42 23 22 21 20 10 17 _PPLV2_S3 A8 oM T_TABLE V5§
K4 = 63 A9
70 24 7 EMCKE<—1>‘—CKE1 CRI Tl CAL bo12| ELL —MVEM B 12> - = CRI Tl CAL R4
70 24 7 EM‘—ﬂCK T pqr3| E10 =MEM B 13> 63 3 R5
70 24 7 EMM‘—JZCK:C pqra| E9 =MEM B 14> 63 06 T2
MEM B_CS L <0> L3 g0 oaus 2 =MEM B DO<15> o 5 ik
70 24 23 7 = }CSO Dat6| 18 =VEM B 16> - T4
e MEM B CS L<1> lcs1+ o i —VEM B DO 7o = i
MO =2 =] = « %
L8 |ovo pats| T10 =MEM B_DO<18> o o H2
3 |bw pate| T11 =MEM B_DOQ<19> o 12 -
P8 ove peeo| R8 =MEM B 20> o 36 5]
VDD2
= D8 |ove pe1| RO =MEM B 21> o E =
18 De2| RLO o= =VEM B DO<22> oD = o
70 63 20 2 7 [y MEM B_ODT<0> - 8 loor o I =MEM B DOQ<23>  H . Ki2 VSSCAl M&a
bpa| CIL e =MEM B DO<24> .. L5 P3
MEM B ZQ<0> B3 |20 pees| C10 e =MEM B DO<25> o~ e e
MEM B ZQ<1> B4 lzc D6 g _‘..—EK—MM S ggz o P5 34
1023 10 10 PPOV6_S3_MEM VREFCA B VREFCA g; =3 e B = 5 P6 =
= «
10 2210 1 PPOV6_S3_NMEM VREF \VREFDO o —“—NL-—M—EBN —MEM B DO<29> - ng 53
Al B9 =VEM B 30> C6
NCx——— DQB0 —“—L® 63
NCXA_/E Dce1| B8 =MEM B 1> « 70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 ; Eéz
NCx——=2] L11 =MVEM B N<O>
AL3 DQso_¢C 63 H3 F6
NCx—g7 pes1_c| St oo =VEM B DOS N<1> e - | vooca Fe_
NCx513 pgs2_c P11 o= =VEM B DOS N<2> ~—m = =
NCX—7 | nu pQs3_cj DLt =MEM B N<3> w ®
%XT 7 L10 =MEM B_DOS_P<0> " 70 62 53 42 23 22 21 20 19 17 _PPLV2 S3 g; )
NCx—2 | pst_T| &0 =MEM B P<1> o =] vssq |.KL0
Noox 2 oos2_T| P10 =NEM B_DQS_P<2> o =¥ L9
X | Doss T/ D10___ge =MEM B _DOS P<3> ol Gz "
u13 ML2
NCx—— a NG
NCXTO; . H:E; P12
NCX—25 ] 39 s
NCXx——— J10 T6
vDDQ T12
K8
K11
7o 62 5342 20 22 21 20 10 17 _PPLV2_S3 . K 1
N8
JiCZSOO 1 C2501 |1 C2502 |1 C2503 [1C2504 |+ C2505 JiC2506 o
0 1UF -0 TUF - 1UF —L IUF —L IUF —L 1UF 10UF =5
¥ Y v v v v 3
2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R- CERM U1l
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 A =
JiCZSZO 1C2521 |1 C2522 |1 C2523
TOF L TUF L TUF TOUF
18 T, 1% T, 8 3
2 X5R 2 ¥5R 2 X5R 2 X5R. CERM
402 402 402 0603
he
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 . -
Jicl:zF51o 1 C2511 |1 C2512 PLACENVENT_NOTE:
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LPDDR3 CHANNEL B (32- 63)

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

10uF caps are shared between DRAM

U2600
LPDDR3- 16GB
FBGA
ooy MEM B CAB<O> g R cag (167 2) DQ| P2 =MEM B 32> o
nenmm—MEMB CAB<1> 5 P2 lon 8 pQL| N =MEM B 33> 5
70 63 20 [T VEM B_CAB<2> > N2 |ca2 poe| NLO - =MEM B DQ<34> D -
70 63 24 EM‘—'\B% g‘ pa| N1 =MEM B 35> 63
oo nmm—NVEMB CAB<4> M oy =t pQs| M8 =MEM B 36> o
0w my MEMB CAB<S> o Rl N D5 | M =MEM B_DQ<37> o
e oy VEM B CAB<6> 5 B3 o a DB MO g =MEM B_DO<38> e
70 65 20 MVEM B_CAB<7> E2 |car P bo7| ML =MEM B_DO<39> -
wew gy MEM B CAB<B> o D2l & oee| FLL =MEM B_DO<40> «
70 63 24 [T VEM B CAB<9> - 2 |cao w bl _F10 e=p—VEM B_DO<33> G702
F9 =
7024 7 VEM B_CKE<2> K3 |okeo OM T_TABLE ﬁg = _ﬁm S 35: «
K4 —“_—LESZ
na oD MEMB CKE<3> o % joE omirical pgrelELL =MEM B 44> o
70 24 7 MEM B_CLK P<1> 3B |k T pqr3| E10 =MVEM B 45> 63
woa > MEMB CLK Nel> o 92l e pqual B9 =MEM B 46> o
D9 =MVEM B 47>
L3 . DQ15 6
o e MEMB CS L<0> Lo B SVEM B DO
020227 (M—NWEN D 0 LSLZ o —()CS1* po17| 19 =MVEM _B_DO<49> S -
L8 Ipvo paig| T10 =MVEM B 50> o
S Iow pQio| 111 e =VEM B DO<51> D
P8 Ipnve peo| R8 =MVEM B 2> o
= D8 Iove pe1| R =MVEM B 53> o
8 DQe2| R0 o= =VEM B DO<54> =
70 63 24 22 7 rmy—VEM B_ODT<0> - oot poes| Rl =MEM B _DQ<55> D =
D4l G111 =MEM B, 56> o
MEM B_ZQ<2> B3 lzc0 pQes| €10 =MEM B 57> L
MVEM B _ZQ<3> B4 lzan pee| & =MVEM B 58> L
€3 =
70 22 10 10 PPOVE_S3_MEM VREFCA B VREFCA g; =3 _NEM S 59z °
oo =NE DQ<60 D =
70 22 10 18 PPOV6_S3_MEM VREF 'VREFDQ bcpo| B0 —MEM B_DO<61> o
Al B9 =MVEM B 62>
NCx— DQROLEE g =MEM B DO<62> ey oo
2 B8 e=p—=IVEM B _DO<63> G ¢
NCX712 bQst ?
NCx213 DQso_cf L11 =MEM B, N<4> .
NCx—57 pgs1_c| 8t @ =NVEM B DOS N<5> S,
NCx 513 pgs2_cf Pt =MEM B, N<6> -
NCx—— | ny pos3_q D11 MEM B N<6> 76370
(SONFER bago_1] L10 “MEM B_DOS_P<4> oy
NCx— | pst_T| &0 =MEM B P<5> o
2 DQ82_T| P10 gy =MEM B DQS P<6> o
NC u12 1| D10 NVEM B P<6>
NCx————] m,T—“—L®7 63 70
u13
NCx——
NCx—5-
m*??]m
NCx——
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 o
JiCZGOO 1 C2601 |1 C2602 [1C2603 [1C2604 |+ C2605 Ji
0. 1UF  —L 0 1UF" L IUF L TUF L TUF L 10F
—F 180 S 180 S 18V S 187 S 100 S 18 —Ij
X5R- CERM X5R- CERM X5R X5R X5R X5R
0201 0201 402 402 402 402
70 62 53 42 23 22 21 20 10 17 _PPLV2_S3 . =
JiCZGZO 1C2621 [+ C2622 |1 C2623
TUF L TuF = L TUF TOUF
oV T, 18 T, 1% 300
2 %ok 2 SeR 2 X5R 2 X5R. CERM
402 402 402 0603
L
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 . -
LQGlO JiC2611 PLACEVENT_NOTE:
1UF 1UF
S 1V T, 1Y ( (
3B 3B Di stribute evenly.
o2 57 22 22 21 20 PP1V8_S3 <
1 C2630 lC2631JiC2632
TUF - TUF TOUF
187 187 380
2 X5R 2 XxsR 2 X5R. CERM
402 402 0603
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Intel recconmends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK

«2 53 2 PPOV6_SO_DDRVTT 62 53 2s PPOV6_SO_DDRVTT
0620 > MEM A_CAA<9>  RP2701 56 « 5 ! e MEM B CAA<9> RP2712 56 4 s q
70 s: 2 —MEM A_CAA<8> RPZ2/01 56 3 6 S%I732W AXO20T-HF T B C2477%9 o S: - % VEM B _CAA<8> RPZ2712 56 s s 5% I737W X020 FF 3 1 C2477]L_J(F)
700207 - MEM A CAA<6>  RPZ701 56 2 7 5% 1T32W 4X0201- FF 6% oo = > MEM B _CAA<7> RP2712 56 2 7S IT3ZW 20201 59
7002 o MEM A_CAA<7>  RPZ701 56 1 5 S 1732W 4X0201-FF | —F RV X5R- 1 o a5 22 1 MEM B CAA<6> _ RP2712 56 1 s S I737W 4X0201-FF 3 —F RV X5R- 1
70020 oy MEM A CAA<5>  R2700 56 4 o D% I732W 4X0201- FF B EE MEM B CAA<S>  R271 56 1 , SRITIIW AX020T
21 Oy MEM A CLK P<0> RZ/0L 39 4 \\\f2  SWITZ0W 201 g ¢ e e MEM B CLK P<0> R2/11 39 o SHITZOW L g 3
020 rmy— MEM A QLK N<0> RZ70Z2 30 4 2 IR ElPON 'EDT [ [1C2701 [1C2702 o oy MEM B_CLK_N<0> R2712 " 39, 5% TTZ0W 20T b L2711 2712
w0y MEM A CKE<1> RZ2703 82 1 \An2 >% i ATUF —— 0, 47UF ey MEM B CKE<1> RPTIZ 82 1\ \n2 o 20200 T ATUF - g, 47UF
0o rmy MEM A CKE<0>  R2704 82 1 ,/\\72 > 20W 20T 2 Hrvmxsr 1 |2 LRv xR 1 wermm MEM B CKE<0> RI/7I4 82 4 \\Alz > 20w 20T 2 B ver 1 12 Bl xor 1
70 53 20 gy MEM A_CAA<4> R2705 56 1 2 OPelTZ0W Z0TTVE [ 01 01 o 60 = > MEM B_CAA<4> R2715 56 . 5% IT20W 20T WF q 57 5T
27 d 57T NN s Trzow zoT
B e e IR ods W Ty
70 63 20 = 3 70 63 22 4 4
70620 Oy MEM A_CAA<1> RPZ703 56 s o SHIEAW AX0L T T 11 C2703 1 C2704 70 63 % MEM B CAA<1> RP2/713 56 3 o DRUZIWAXORL T 112713 [1C2714
7020 oy MEM A CAA<0> RP2703 56 - 7 S I732W 4X0201- HF ATUF ——Q 47UF oo = > MEM B _CAA<O> _ RP2713 56 2 7 59 I732W 4X0201- FF ATUF - g 470F
0o n —NMEMA_CAB<9> RA122 56 1 2 bgnll 02t L2 Bawxsr1 |2 Arvxer 1 7 00 2 E>—NMEM B_CAB<O> NELSs 56 1 2 5001/ S aX0201 FF 2 CERMIXSR-1 |2 CERMHXSR- 1
00 - MEM A CAB<8> RP2707 56 « 5 o 1720W 201 W= 01 01 o0 2 [y MEM B CAB<8> RP2717 56 5 5% 1720W 201 W 5T 5T
0 6221 7 ry—MEM A_CAB<6> RP2/70/7 56 s 5 o1/ 32W 4X0201-HF o o 2 VEM B CAB<7> RPZ271/ 56 s 5 5% IT3ZW 4X0201- FF
70 62 21 ry—VEM A_CAB<7> RP2/7/07 56 2 7 5’:“’ 2W_4X0201-FF & 7069 2 7 ry—VEM B_CAB<6> RP2717 56 2 7 ’:::nll 7W X020 FF g
o BT MEMA GAB<> RPZ707 56 s vs SISO ] [ (5705 |1 (2706 o BT VEM e Camco> RPZ7I7 56 L VMVo SRUIWAORIR] 112715 |2 C2716
o7 mmy—MEM A CLK P<1> RZ707 39 . 2 SW173ZW AX0201-HF ATUF ——= 0, 47UF 702 Oy MEM B CLK N<1> RZ71 39 1 o °WI7SZW 4X0201- HF ATUF ——=Q, 47TUF
wa o my— MEM A CLK N<1> RZ708 30 4 o W IT20W 20T b 2 Aevmxsr1 (2 Aavxsr 1 w0y MEMB CLK P<1> RZ/18 39, 2 A IT20W 20T 2 Mo xor 1 12 Bl xsr 1
o7y MEM A CKE<2> RZ70 82 1 o O 1720W 201 W T T 7027y MEM B CKE<2> RZ71 82 4 S 5% 1T 20W 20T WF R R
onrmmy MEM A OKE<3> RZ770 82 . o OWITZ0W 20T 0 MEM B_CKE<3> RZ730 82 4 o OWITZOWZOTTW
wen O MEMA CAB<4a> RIZ/771 56 1 2 DRUZOW 20 v 3 062y MEM B CAB<4> RZ/31 56 1 2 DX 1TZOW 20T A 3
7062 my— MEM A_CAB<2> RPZ704 56 s 5 S 1720w 201 W 1C2707 |1 C2708 7062 oy MEM B CAB<2> RP2714 56 « s D% ITZ0W 201 I 12717 |1Cc2718
0 2 y—NVEM A _CAB<3> RP2/704 56 s 6 SN I732W AX0201-HF T N e I VEM B _CAB<3> RP2714 56 s s S I737W 4X0201-FF 3 ATUR g 470F
0 - MEM A CAB<1> RP2704 56 - 7 S 1732W 4X0201-HF 2 B en1 12 Bl xor 1 . EE MEM B CAB<1> _ RP2/714 56 > 7 5917 32W 4X0201- FF 2 B ent |2 B e
70 62 21 ry— MEM A_CAB<0> RP270 56 1 g 0 1/ 32W 4X0201-HF T 1 70 65 22 y—VEM B_CAB<0> RP271 56 1 s S IT32W 4X0201- FF T T
o220 7 ry—MEM A CS L<0> R (22 82 1 o SWITS2W 4X0201-FF | 1o 25 22 7 MEM B CS L<0> R273 80 1 S 5% 17 32W 4X0201- FF
07y MEM A CS L<1> RZ773 82, g >RITZOW 201 g 702822 7 Elm MEM B CS L<1> R2733 82 . 2 SRUZW 2L g
e - MEM A ODT<0> RZ724 82 4 g SRTEOW O 1C2709 e oy MEM B_ODT<0> _R2734 82 , SR ITZ0W 20T 102719
59 17 Z0W 20T W 910/47UF 5% 17 20W 20T WF 2910/47UF
9 0
Spar e —F %ElRM X5R- 1 Spar e —F SRV X5R- 1
RPZ 703 RP2713
NCXANA X NC CRI Tl CAL NCX AN 5 NC ORI TI CAL
5% PLACE_NEAR=RP2701. 5: arm|1 C2720 5% PLACE_NEAR=RP2714. 8: a1 C2740
1/32W F 1/32W F
4X0201- HF %goéd 4X0201- HF %go”
2 N 2 -
—|_ SgE CERM 1 —|_ R CERM 1
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CRI TI CAL

PO E_TBT_R2D C P<0> — — 4 POLE TBT DPR P<0> prmy o
PO E TBT R2D C P<0> L2001 CZSO?UF Im—/‘x'%ﬁml PCLE TBT R2D P<0> A8 |pees s O\CJETE}TS%LE PETP 0| AD o POIE_TBT D2R C P<0> CZ%_?UF’ Tow o7 = ;

s PCI E_TBT _R2D N<O0> AALO | pERN 0 PETN O _AP7 e PCI E_TBT_D2R C N<O>

o PO E TBT_R2D C N<0> C2801 . ST = CACTUSRI DGE4C = 2841 . PO E _TBT D2R N<O> gm0 oo
0. 1UF FCBGA 0. 1UF
(SYM 1 CF 2)
o 1 m—PCLE_TBT _R2D C P<1> CZ%O%UF T . PCLE_TBT_R2D P<1> A2 | pere 1 peTe 1| A9, POIE_TBT_DPR C_P<1> C2%4%U'; : PO E TBT D2R P<1> rom 1ies

3 69
- PCl E TBT D Ne1> s PCI E_ TBT _R2D N<1> AB13 | perN 1 PETN 1| APl & PCI E_TBT_D2R C N<1> £ TBT D2R Nels e
0. 1UF 10% X5R-CERM 0201 lUF 10% 1sv

- 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
AALB 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 lUF 10% 16V

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

62 28 27 26 25 _PP3V3_S4_ TBTAPWR

PCl E GEN2

AB19 AD19
o 14 PCIE TBT R2D C N<3> C2807 - Hw—lzﬁﬁ—m—mm-' « PCI E TBT R2D N<3> PERN 3| | PETN_3 « PCI E_ TBT D2R C N<3> C2847 :||: PCE TBT D2R N<3> e
0. 1UF v 0. 1UF g ;
27 TBT_P RESET_L R6 { PERST_N RSENSE| Y20 TBT_RSENSE
1 TBT_PWR_ON_POC_RST_L  J2]pwr oN_POC_RSTN V2o
AN Recs TBT_RBI A 1 . ) ) )
NO_STUFF B RELAS 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 15 17 25 26 27 62 64 C2810: TP_TBT MONDCO AD23 | \onDoo w 1% 0 - GPlO 13 8 - GPIO 15
0.1U oM T TP_TBT_MONDCL AC24 | Mooy Ne——xNC wE2ow 1- GPIO1 9 - GPIlO 11
BYPASS-U2890 8: 2nm X5R- LRI 2 815! DEBUG For nonitoring current/vol tage 2201 2 - GPlO2 10 - GPIO 14
1|y R2892'| [‘R2893 %" NOSTUEE TBT _MONOBSP W8 | vonoss_P 3 - GPIO 3 11 - GPIOO
R2890 R2891 E 3.3k 133K TBT_MONOBSN V6 | vonces N . 4. G&POs5 12 - &Plo12
?/‘2%% %@OW CRITI CAL uzg@ Eé‘éow = DL, [ [oEBuc For monitoring of ock ) B 5o e rer 0 NN Not_used n host nmode. 5 - PCIE RST_1_N 13 - GPIO 10
: y OM T TABLE 205, [ 1,21 TP_TBT_THERM DP Y7 | THERVDA @ —RST_0_No— TF TBT PGl E RESETL L 6 - PCIE_RST_2_N 14 - PB_LSTX
~Us& AAS TND bal | Tor TRERMDN | T —
01y |o201 g _ e alttor A n POIERST 1 Noo 7 - PCIE_RST_3_N 15 - PB_LSRX
= TBT SPl MOSI R | ee o w | POl E_RST_2_NR Y5 TP_TBT_PCl E RESET2_L 2 RST_S_ —
n | 5
(TBT_SPL_MOSL) 5 p 890 92 (TBT_SPI_M SO) » TBT_SPI _M SO P5 e o |8 > g PAERST3 N TP TBT POIE RESETS L
MD5256- RMCBXG n TBT SPI_CS L AD | EE cs N|B v
(TBT_SPI _CLK) 6 1c™ " Mp . TBT_SPI_CLK W ee ok |4 POl E_CLKREQ 0D_N TBT_CLKREQ | SQL_L oD = PP3V3_TBTLC 1o 11 25 20 21 2 60
(IBT_SPl_CS 1)  1ds K5
_ 1 EN_LC_PWR TBT _EN LC PWR o
TBTROM We L 3 v 16 16 15 XDP_JTAG | SP_TDI VL [ k LLC oD 1R2898
w15 I TAG TBT_TVE 258 1 ve £ REFCLK_100_I N Pl_aB21  PCI E_CLK100M TBT P 10K
TBTROM HOAD L 7 vao 1 16 15 py—XOP_JTAG 1 SP_TCK ARG | 1oy 5 O T P E GLKLOOM TBT N 12 00 %0w
vss EH’E\)" 615 JTAG | SP TDO R2 TD0 E REFCLK_100_I N_| @12 69 25/51 R2895
TBT_TEST_EN N4 | TEST_EN o} %) AA24 806
2 9 TET TEST PWR GO0 iy 2 g X:;fLEZS 6.ur RO %S%# %ﬁgg/l TBT R 1 A % 2 SYSCLK CLK25M TBT ey e
- 3 25 o uzdw Divides 3.3V to 1.8V
L R2825¢ 'R2829 o 25 _DP_TBTSNKO_M.__P<3> E14 | ppsnko_3_P | T™MUCLk out| AM TBT TMJ CLK OUT 20
- 1 zgé\‘} E‘?OW o725 DP_TBTSNKO M._N<3> D13 |ppsnko 3 N ™ML I N[ Y3 TBT_TMJ CLK_IN oo 62 27 26 25 17 15 _PP3V3_ TBTLC
NO STUFF
0201, 20201 o7 25 DP_TBTSNKO_M._P<2> E16 | ppsnko_2 P — . A .
- DP_TBISNKO M_Ne<2> 0I5 | ppswo 2 n |, bpsrc 3 p| A4 TP DP TBTSRC M. CP<3> ., R2897 R2899 1R%896 11RO2K880
B15
w2 DP_TBTSNKO M. P<1>  E18 | e 1 p DPSRC_3 N TP_DP_TBTSRC M._CN<3> .. o ol Boow oow
= o7 2s _DP_TBTSNKO_M._N<1> D17 | ppsnko_1_N DPSRC 2_p | Al2 TP_DP_TBTSRC M._CP<2> , 2201 201, 2201 23”51
B13
o DP_TBTSNKO_M._P<0> _ E20 |ppowo o p  |% o o|FiDPSRE 2 N 1P DP TBTSRC M. ON<2> ..  TBT. XBAR_EN_L
o 2s _DP_TBTSNKO M._N<O> D19 |ppsnko o N | > g pPSRC 1P| A0 NC DP_TBTSRC M._CP<1>,, = = = 25 1015 _TBT_GORPSX BI DI R
B11
b TBISNKO AUXCH P 26 | cponko_ Ak p < o} DPSRC_1_N NC DP_TBTSRC M._CN<1> ,, Rlzlssl for ch,t‘ .
SNKO AC Coupl i o7 2s _DP_TBTSNKO_AUXCH N B5 | bPsnKo_AUX_N — § DPSRC_O_P | A8 TP_DP_TBTSRC M._CP<0> , al | ows separation R2881
upl i ng 5 o= of GPIO 2/GPIO 9 0
C2820 o DP_TBTSNKO_HPD Y _| ppsnKo_HPD o 3 DPSRC_O_N 1B _LP_1BISKC M 0= . if necessary 50w
o DP_TBTSNKO_M._C P<0> DP_TBTSNKO_M._P<0> ,; o w ' _HPD_| N ? : A
m———”—mv—m—mr— @ NC _DP_TBTSRC AUXCH CP ., Stuff one of R2881/2 8501
1UF ><5R CERM e _ DPSRC_AUX_P = Y,
o> DP_TETSNG MG 0> C2821 R DL SO ML N0 s R2B3Y 7 BT M e | 3P =) preRe AN NG DP_TBTSRC AUXCH O« » TBT_GPIQ 9
0. 1UF xs‘,;fi ELA 3 o7 2 3 pPSRC_HPD_ oo | V3 DP_TBTSRC HPD » TBT 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 -
TOF ><5R I, 2 o725 _DP_TBTSNK1 M__N<2> DPSNK1_2_N | Pl 0 2/ copsx|_YL TBT G2SX Bl DI R @0 1%08K32 R28]%3K1 1%KSSZ
o s ry—DP_TBTSNKO M. C N<1> C2823 DP_TBTSNKO M._N<1> 44 o 2s _DP_TBTSNK1_M._P<1> E10 | ppsnk1 1 P (FORCE_PVWR) GPI O 3| V2 TBT_PWR EN ams 5% 50 5%
0. 1UF st‘l CERM = oros DP_TBTSNKI M. N<1> 2 | pPsnKi_1_N E GPI O 4/ WAKE N 0Dl J4___SNC PME_S4 _DARK_L oD = 57 % T Y i
AA2
o s . DP_TBTSNKO_M__C P<2> (2824 :||: DP _TBTSNKO M. P<2> ... o DP TBTSNKI M. P<O>  E12 |ppgya o p  |¥ erasiaopug event 2o TBT.GL Q- FLUS EVENT w18 z 2o
0. 1UF 1 38R cln o 2s DP_TBTSNK1 M._N<O> _ DIl |ppsnki o N | :: g—s’; g g—z';’*— AC  aMVBUS PCH CLK CED 14 20 19 40 %0 o0
) ) SCL_ Q) 24 26 19 40 55 60
DETETSRKOM.C Re2> Cz%z?ué Tov oy Doy KO M. RNS22 2o s o DP_TBTSNKL_AUXCH P M | ppsaa_aux p P10 B/ EN.CI O PWR 00| P2 (TRT EN Cl O PWR 1)
: X5R- CERM o7 25 _DP_TBTSNK1_AUXCH N B3 | DPSNK1_AUX_N GPI 0 9/ okecoesx_oor | M TBT GPIO 9 2
T3
o s mm—DP_TBTSNKO_M._C P<3> C2%216UF1 ;SRU e DP_TBTSNKO_M._P<3> .. o ) DP TBTSNKL HPD 75 | cpsnka_rep g: 8—1‘5‘ v $E¥ == oxé‘tAR EN L ”
. g < - ) DDC oD =
s DP_TBTSNKO M._C N<3> C2827 :||: DP _TBTSNKO_M._N<3> . )
T 0. 10F | TR 5, 0207 R2831 = g TBI_A_R2D_C P<0> @4 | pa_q1 0o_Tx_P/DP_SRC 0P| [PB_CICe_TX PIoP_SRC0_P| R24 NG TBT_B_R2D CP<0> «
> Cc2828 1/ 280 2 @ BI_A R2D C N<0> 24 | pA ¢ 00_TX_N DP_SRC_O_N PB ClC2_TX_ N DP_SRC O_N| 24 NC TBT B R2D CN<O> oD -
o s DP_TBTSNKO_AUXCH C P L 1UF: ;5;$ CERM DP_TBTSNKO_AUXCH P, o %, N L N @2 | pp 00 R P E % PB G 2 P2 NC TBT B DPRP<0> .
o s ory_DP_TBTSNKO_AUXCH C N_C2829 .- DP_TBTSNKO_AUXCH N .» o n oo TBL A D2R N<0> £22 | PA_CIO0_RXCN gl g Pe.cce rx N 22 NG TBT B D2RN<0> am o 225 TBT_A_DP_PWRDN
0. 1UF 'l x5R ceRm = . TBT_A_CONFI G1_BUF KL | pA_CONFI GL/ 1 ©_0_LSEO PB_CONFI GL/ O O_2_Lsed_PL TBT B CONFI G1_BUF ame s _IBT_B_DP_PWRDN
. » D TBT A CONFI &_RC ' |PA CONFIG2/CIO0_LSCE_| | PB CONFIGe/ClO 2 LSCE| M TBT_B CONFI &_RC am e 22725 1BT_A HV_EN
SNK1 AC Coupling » TIBT_B HV_EN
2 TBT_A R2D C P<1> L24 | pp cio1_TX_P/DP_SRC 2_P| [PB_clc8_TX_P/DP_SRC 2_p| V24 NC TBT B R2D CP<1> 4
o s D ° - B_TAPIDP_SRC_2_ oD ©
os DP_TBTSNK1_M._C P<0> C2%3(1)UF: szn‘lcew DP_TBTSNK1_M._P<0> 2 gy TIBI_A R2D C N<l> 324 | pa G O1_TX N DP_SRC. 2N PB_CI B TX_N DP_SRC 2 N_U24 ___NC TBT B R2D CN<1> o - R2888'| |['R2887
o s DP_TBTSNKI M. C N<O> C28371 | DP _TBTSNKI M._N<O> o = o TBT_A D2R P<1> L22 | pa g a1_Rx P gl e PB s Rx Pl W2 NC TBT B DPRP<1> o~ 10K 10K
S 0. 10F | I 108 5, 020 o o > TBT_A D2R N<1> 322 | pa_ci oL RX_N 5l |5 Pe_al ce_Rx N_22___NC TBT_B_D2RN<1> om R
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o105 my—DP_TBTSNKI M. C N<1> C2833 : | DP TBTSNK1 M._N<1> .. - 1
0. 1UF || x5k cERm 20 ¢om DP_TBTPA M._C P<1> Al6 | pa DPSRC 1_P U) PB_DPSRC 1_p|_A20 DP_TBTPB M._C P<1> Flouiny =
DP_TBTSNK1 M_C P<2> (C2834 :||: DP_TBTSNK1_M.__P<2> n 2 @om—PP_TBTPA M. C N<1> B17 | pA DPSRC_1_N PB DPSRC 1 N B2l DP_TBTPB M._C N<1> o>
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o= 20r] Mo gy or oL SN2 an 5 D Thunderbolt Host (1 of 2
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PP1VO5_TBTCl O 27 62 64
PPIVOS TBTLC CRITI CAL 2722 mN (Si ngl e- Port)
g " J10 OM T_TABLE K11 2700 mW (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 |2 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
e —= —= %OXOUF _— %OXOUF — %Ozou - %00 u 16 | vocIPo_ON  (symD oF 2) veepo [ L14 SO — 1.0YE — 1.04F— 1.04F — 1.0 — 1.00F — 5%5”
63V e\ e\ e\ e\ J8 ML1 6.3V 6.3V 6.3V 5 6.3V 5 6.3V 5 6.3V 5 5 &
CERM X5R 2 2 %R 2 %R 2 %R 2 %R VCC1PO_ON VCCLPO X5R X5R X5R X5R X5R X5R RV X5R
0402°1 0201- 1 0301- 1 0301- 1 0301- 1 KL7 | vocipo oN veeLpo |_MI5 020171 020171 020171 020171 020171 020171 02~ 1
T15 | vecipo_oN vecipo | NLO
Y14 | veeipo_on veerpo | N4 L
V7 | vecipo_ oN veerpo | P11
CZ:?OO% 1 1 C29]ﬁ4 1 C29U]ﬁ5 1 C29U]F56 1 C29U]ﬁ7 V8 | vocipo_oN VCC1PO Plg
Ald XN T = RL
GZLéSfTZ ST T %"g% e Tl e 7 S0 | veciro_pe vocro a2
CEO o>2<- 1 5301 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 PP3V3_TBTLC 1s 17 25 27 62 64
- vecipo | W0 "
HL9 | vocipo_PE ??? MW (Singl e-Port)
K19 | vocipo_Pe vecaps | M 250 mW (Dual - Port)
ML | vocipo_PE vocars |_P7 EDP: 50 nmA
P19
719 xgizgfzi vocaes |17 C%9079 1 C%907.;]:_ 1 C%907F2: 1 C%907§ 1 C%907é 1 1 CﬁL?FGO
- . _— . 0 —— . 0 —— . 0 —— . 0 — ——
] v e wesootut olyir el TeliT Tolr el T
VCC1PO_PE VCC3P3_Cl O 0201-1 0201-1 0201-1 0201-1 0201-1 402-1
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | vecipo_PE vecaps e | HLL
& veesps_pp [ _HL3 =
VCCLPO_DPAUX vocars op | _FL5
M | vecipo_braux voesps op | _HLT
ADL |yss VCC3P3_DPAUX | H7
KI3 | yss
K9 | yss
L12 |yss —PP3V3_$4 TBTAPWR s 2 2 o
L16 |yss vocsps_poc | K7 EDP: 10 mA
8 | yss
M3 |yss vsspe| @22 C29901
M7 | vss vsspe |24 1. 00K ——
M |vss vsspe | 6.8% 2
N2 | yss vespE |06 0201°1
NL6 | yss vsspE | B L
N8 | vss vsspe | D21
P13 |vss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
RIZ | yss vespE |_F13
R16 | yss vespE |_F15
R8 |vss vsspe | _F17
T13 | yss vespE |_F19
T17 | yes vespE |_F2L
T9 fvss vsspe | _F23
U2 |yss a) vsspe |_FS
U16 |yss vsspe |_F7
B |yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
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 |_P21
ACL2 | ysspe vsspe |_P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspE vsspE | T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | ysspE vsspE |_V23
Bl | vsspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 Y19
Cio | VSSPE VSSPE oo SYNC. VAGTER=J4TL M.B SYNC. DATE=02/ 06/ 2013
VSSPE vsspE |21 T
ci8 Y.
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Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt Reg UI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) 080 vgs(thy: -1.4v CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) SE8409DB Rds(on): 46nOhm @ 4. 5V Vgs L3095 C&BBQCAL
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input)  esbe so s0 40 42 ~PPBUS G3H EA ld(max): 3.7A @70C 6. 8UH- 4. 0A pmm_l% PP15V TBT oo
- =PP3V3_TBT_FET (3.3V FET Qutput) 8-13V | nput © 4 PPVI N S4SW TBTBST FET . LYY L2 TBTBST BOOST A N[ K _
- =PP3V3_S0_TBTPWRCTL Changes required < m%h%&W%@& 5  NE062D. S Bl - DFLls/_|230L Vout = 15. 1V
- =PP1VO5_TBT_P1VO5TBTFET  (1.05V FET I nput) for 2S. 121 Vol age gt speci i ed here, C3090:| C3091 : %gﬁgﬁé&_ % 2 R3889 Max Current = 1.0A
- =PP1VO5_TBT_FET (1. 05V FET CQutput) " z add property on anot her page. 10Ul 10UF —— TBTBST SNS1 1 B —
- R3080 1 C3080 [9) 20% 20% —— - Fr eq = 300KHz
S I N - 470K 55V 25V 5%
i gnal aliases required by this page: ks L0 1UF X5R- CERM 2 X5R- CERM 2 .
- =TBT_CLKREQ L 1280 S T 38 - R3091! 0603 0603
- =TBT_RESET_L 201, pris 200K N o|olo|d|e
I(BO\/I %Dt ions provided by this page: TBTBST PWREN DI V_L 1’2%,:‘4/'\7 = N [— | PLACE NEAR=C3095. 1: 2 nm
\ON 1o
R3081! <R1> 1grEST EN LMLO 25 Jey oo AT OAL - g
150K U3090
1/ 20W LT3957 sns2|_3
R TBTBST_| NTVCC 28 || NTvee N
2 M NERES-W BHES: 2 T
TBTBST PWREN i 4 2
TBTBST _VC 1 30 v a
%005 W NERESR-W BHES: 2 T T A .
DMVN32D2LFB4 C308'1: aF C§02%2 AP 52%9:87 R3093! TBTBST RT 33 |y 4&35 139 T33R UE — UE L
DFNL00GHA- 3 2.20F —— cele — 10K 36 j— 7 55V 25V,
S X5R- céﬁ\z 2 X5R- céﬁxn 2 2 (Y- 006 CERM 1250 2 2% [yt SR GERY! z SR GERY!
ey ey it M, TBTBST SS 32 Jss 0102 <Ra%
TBTBST_VC RC Fex|_31 TBTBST _FBX
28 25 34 |syne SGN\D shorted to MH E QE*WB Egg m 1
L GN\D i nsi de package, - = - 1 1 4 1 A 1
'R3092 1 C3082 13093 R3094 1 C3094 ho XW necesaar y. N STEF 3096 3084 | |t C309A | | C3099
: — 2. 2UF —— 3300PF C G0 —— 0. 33UF SG\D G\D 1 % —— 20% —— 20% — 18%
1% — 38% — 10% 1/ 26w — 10% e — 100PF 1716w , 25V , 25V , 5oV
Lr2ow 2 10V o 1oV 9 2 83 ver RIS NMEREER T 2% §eha M 8865~ 846 M
5201 i KI5, CERM 201, QERM X5 <|Q[J|® BRI N Y e 2 2 402,
402
<R2> . G\D_TBTBST_SGND <Rb> C3085: C309B:
ST g < Beral i D (oo e DRI B
rising = alling) + u X5R- CERM X5R- CERM
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# | sol ation 1
o2 185585 R P _PP3V3_S0 oo
BWHBEEREHL PP3V3 TBTLC e e A OELB(E)BGVK_ ; \R3088
> | sor-ses YA
'R3040 -| CRITICAL ['R3007 i 5% w
%\’QK VoD %OOK 1S " G2 Max Vgs: 10V 2’540:1
%0‘.‘39 3" Us000 e TBTBST_SHDN DI V
DVN32I2LF a 2201 SLAAAPO16V 2201
TG el © TOEN PP1VO5_TBTLC 6 51 62 s =
TBT EN LC PWR O] 4T %fn 13830%87 R 088
= D = = 2 o \_sm_ssg_oew- 7
50 i
1015 PCH TBT_PCl E_RESET_L DLYT?T PO E _RESET_L 25 o e
[0 = 60 ms +/ - 20% L
atform (PCle) Reset . = SMC DELAYED PWRGD am e
EN
— TBT CLKREQ ISOL L i o =
- oy TBT_CLKREQ L slar " 47 = 78T QKREQ I1SOL L ..
Pul | -up provided by SB page. P = a
n o
n 1
TBT EN LC I SO TBT " POC' Power-up Reset
R3011 = o 25 26 25 _PP3V3_S4_ TBTAPWR
S6. 5K TBT_EN LC RC3V3
o 1] ] .
g 3.3V TBT "LC' Switch P
20t U3010 VDD Pul | -up: R2810
PP3V3_S0 2,985,240 17 10 27 30 25 38
supRREg & PP3V3_S0 o TPSgS%924 " T/Z?(V:(BJJ Ilrs'le'lr_nc —x (158 ,ézcs)zs 27 62 64 2 Jsense (U303 Oreser ¢ TBT_PVR ON_POC RST_L " % 3 6%
= TPS3808 'R3030
B2|)ViN  vout([ ey U3010 TBTPOCRST_CT 3 ler PN (IEdla  TBTPOCRST MR L 93025 o 100K
CRI Tl CAL THRM DVN5LO6VK- 7 %
C3010: < lon G\D PAD ALY Y] 1/ 20w
T OUF - @D Part TPS22924C 1 C3031 C3030 - . 3 5201
ey - 0,,0047UF 0. 1UF —— TPS3808G25 "
e ;r 3 Type Load Switch > &52,1 XsR_cég% 3 Vt = 2.33V +/- 2%
R(on) 18.5 nthm Typ g0z o2¢L Del ay = 27.3ns C3025 :
3011 @2.5vV 25. 8 nthm Max 330PF ——
s L L 1¢
1. 0UF = XTR- GERM 2
2N T
X5R 2
0201-1 =
R3016 =+
1%2 TBT_EN LC RCIVO5
“ H n 1 H
B 1. 05V TBT "LC' Switch o a2 o 11 gogo o g o, PPLVO5_SO 1.05V TBT "Cl O Switch
o¥b1 ooz 226 20 17 15 _PP3V3_TBTLC U3020
514230 27 173035 1.9 5, _PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 62 o 20t TPS22920 PP1V05_TBTCI O 20 62 oo
o1°stsd'e & o m_[ Max Qurrent = 4A (850) R39009 £2 AL o Max Current = 4A (85C)
B2 ]VI N vcw[ Bl 1 28% B: ]w N VCUT[
/1 20W
= = u3015 280 & & u3020 SYNC VAGTER-JAL M. B SYNC DATE=027 06/ 2013
CRITI CAL [2 TPS22920 : ORI TI CAL Par t TPS22920 al==
C3015:| ¢ 2o art TBT EN CIO PWR | D2 oy . TBT Power Support
1. Ozhg".,fﬂ—— G\D Type Load Switch 3020 G\D Type Load Switch
6. 3V 2 = 1 =] NUW D
SER B R(on) 6.1 mGhm Typ 025 | ,bps 1. O0UF — o R(on) 6.1 mGhm Typ I In <SCH_
o T @1.05v |10.4 mohm Max D'\/I\BL(gﬁzgl_(;sg_l = e @1.05v |10.4 mohm Max . Appl e I nc. ——
NO_STUFF XER
C3016: = H oot NOTI CE OF PROPRI ETARY PROPERTY:
1. 0UF 2[etts THE | NFORMATI ON_CONTAI NED HEREI N | S THE
T PR ! = R POBLOSOR AGREES TO THE, FOLLOW NG
020171 z 25 13 [T TBT ENCIO L L - |: ‘I’\"gTN?g\l:;LN TH'S ggcuor\gg;n‘;m CONFI DENCE 30 OF 121
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7
3V/ HV Power

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

PP3V3_S5

MUX

PP3V3_S4_ TBTAPWR

62 28 27 26 25

sy BEREY L Nomi nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
32871, C3280:1: 13281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni mum C3 20 1
38 L1 22L§E L L o>ftr IHVS3  890mA  830mA  930nmA (assunes 3S, 9-12.6V, 7.5-11.7W 5:: | 5 GNAL_MODEL=TBT_MUX
20% 20% T T 1Y X5R8§ 2 VDD
o&’gggi'ﬁéﬁf IR EE oggﬁm PP3V3 S4 TBTAPVR . o 2 20 o GND_VO D=TRUE RSA
19 vaP3ouT| 18 NECKW, DTH=G. Both C's) =
D PP15V_TBT [z0])vsrs 12 PP3AV3=I%\A—I%/9 S4_TBTAPWR TBT_A D2R N<1> % 5 - HIGNEA- G0
T arsvave 1 o o[22 Y = - e N S 0. 47UF YA I 4 TBT A D2R C N<i> 7 e T8 Enal 15 TBT A Cl O SEL e
: X 7w Vo ThGES Ty ™ 25 T C3276 1|2 — .+ TBT_A D2R C P<1> 8 1+ AUXI O EN24_DP_AUXCH 1 SOL_L am
C32151 1C3210 C32851 1 C:3286 1 C:3211 0. 47UF I é%é}w)\( e pp_pPp 6 TBT A DP_PWRDN am =
7S5 0E 1 UF ORI CAL 0.1 —— : oAU DF TBTPA AUXCH C N C3230 1 » DP_TBTPA_AUXCH N 1 |auxe
LM T gg?’/} CoRS bR xslre—&é 2 st T2 %}{ D 5 TBTPA AUXCH G P 0 a1F I}‘ SR G 0 DF TBTPA AUXCH P 2o ey Ao (23 TBT A DZRL AUXDDC N -0
X5R GERM 2 2 3% QN 201 482 7 CED L| I_W_m_l (1PD) AUXI O+ 22 TBT_A_D2R1_AUXDDC P .4 s
16 |ENHVU FAULTZ| 4 0. 1UF X5R- M 1 13¢gry—DP_TBTSNKO_DDC DATA 4 _|pbc_DAT TBT: RX_1
5
% 10 > S4_PVR_EN 5 len | SET_vapg 8 TBTAPWRSW | SET_V3P3 119 TBTSNK K bOC_CLK
27 25 o TBT_A_HV_EN 11 |y en ISeT_s0 10 | TBTAPWRSW | SET_S0 - @ IBT_A _CONFI GL_BUF 16 |ca peToUT  cA DET| 18 TBT A CONFI Gl _RC 2
oo > PMSLP_S3 BUE L 17is0 ISET_ 39 TBTAPVRSW | SET_S3 e DP_TBTPA M__C P<1> ,—|C3232 = I';g*g‘my—\z . . DP_TBTPA_ M._P<1> 11 |ppr
ao T TBTHV: P15V | | TBTHV: P15V D TBTPA M G Ne1 0, 22UF 2 DP_TBTPA_M_N<1> 10
251 12v: R3210' |'R3211 'R32 e D |—|C3>233 1 I'W'ﬂv_'z “ P DPMOH 19 DP A LSX M _P<1> .o
A[w[o[olu] : Eef 6K 22.6K 36 0. 22UF | I'Z8% 6,37 TBT A LSTX 14 | srx (py  DPMO[20 DPALSXM. N<1> -
elow = 0% Sow ‘éow - TBT_A_LSRX B lom oo TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 R\/3P3 = o (1PD)
TBTAI ET. R < >
TBTAPWRSW | SET_SO_R 2 (@om DP_TBTPA_HPD 12 |yppout weol 17 TBT_A _HPD -
TBT%;ESB\A 1%'2_'\]/:4'315\/ Single-fault protection . HD T'; AD
55 6K 25 BK requires two R's per HV N
1/'21% 1%2'0W I SET_Sx wi th CD3210.
o8 Single R on | SET_V3P3 K.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RI SET =
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
. RIS Thunder bolt Connector A
Nomi nal M n Max
I HVSO/ S3  1120mA 1090mA  1170mA (12W ni ni nmum FERR- 120- OHM 3A
LN PP3V3RHV._S4 TBTAPWR F
0603 N TES:
. e SRl TBTACONN 1_C
(('):302 109 AL R312201 NECK WV BrH= GND_VQ D=TRUE
VT TBTACONN 20 RC 1 2 (0-18.9V) 32051
X7R- N \
402 1 3201 I%E}ng‘é}g‘{,m"’:g % W 156w Lé&fz
L 1UF % XSR- GEHY GND_VOI D=TRUE
G\D_VOI D=TRUE Sl Bot h C‘ s)
Both C 5) 2 L com . . 4 3270 TeT A FOD C P
TBT Dir DP Dir DP Dir TBT. Dir 17T A ROD P<O> o 22UF st v R2D C P<0> -
n = $S¥ ﬁ gg Ezgz o 47UF I’E%Ws?s“}_‘ z $E¥ ﬁ gg g Zzgz - - rJE3P2991 - o . TBT A R2D N<O> C3271 1 TBT_A R2D C N<0> amqyes
o (3275 I’%‘WTV‘Z‘U‘F' - GND_VO D=TRUE GND_VO D=TRUE - - FRT-TH TBT: TX.0 o 22UFI
0. 47UF ! Cerin Xsr1 7R32941 1R§295 TET: RX_0 /ﬁ TBTAC?\IN z C GND_VO D=TRUE | GND_VO D=TRUE
1K 1K CRI TI CAL VNRECR Y DIH=O0: GND_VQ D=TRUE R3271
1288 % ow 514- 0818 %V (0-18.9V) C3206 1 ik
2 0
201, 5201 2 LOHOT_PLUG DETECT G0 O ; Lég - SO
B NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘;‘lg NLJANEOPg s XSR GHRY 2201
M__LANEON
13 - 7
GND t
25 [T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrmy—\ n DP_TBTPA M._P<3> P - 10 gM,iLANE?,P M LANEel\‘Eg_ 9 - - DP_A LSX M._P<1> ,; ,,
ey DP_TBTPA M._C N<8> (357§ 1 || 2 » DP_TBTPA_ M__N<3> — - 12 | M LANESN M LANEING ;1 - - DP_A LSX M_N<1> 5,
‘—| 14 -
0. 22UF | ' TR 8231 TBT: Unused | 16 gfdg e " G';Dg 15 TBT: LSX_R2P/ P2R (P/N)
. _LANE2P
18 | HAUX_CHN M._LANE2N 027
20 ODP_PWR RETURN O 19
\ GND Vﬂ D=TRL;E
SHI ELD PI NS Both C s
/ C342(7| TBT_A_R2D C_P<1>
o I~ o o & H 0. 22UF 1 =
- e TBT A R2D P<l> 5731115 TBT_A R2D_C N<1> e
L P e BT A RPD N<1> S 2oUF 55,

20 1BT_A _HPD

71 28

71 28

TBT_A _D2R1_AUXDDC P

TBT_A _D2R1_AUXDDC N

1 8 4

TBT: RX_1

2o 1BT_A CONFI GL_RC

» @m—IBT_A CONFI&_RC

DP Source nust pull
down HPD input with

TBT: TX_1

GND_VO D=TRUE | GND_VO D=TRUE

5 %{F{PCE greater than or equal 470k R's for ESD protection
GFRM to 100K (DPvi. 1a). on AC-coupl ed signals.
R3252') |'R3251 c3p94:| [1g3295 |'R3241 | ( ) il P 9
% 504 330PF —— —— 330PF 50(/%0 = Si nk HPD range:
1’2§}9/ 20w 1897 2 8¢ g H gh: 2.0 - 5.0V
A 2015|2201 G56Y 8554 2201 Low O - 0.8V

SYNC MASTER=J41 M.B

SYNC DATE=02/ 07/ 2013

1 Thunder bol t Connector A
d} Appl e I nc. <SCH_NUM>| D
L) <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APP
THE POSESSOR AGREES TO THE FCLLCW NG
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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: 011 13 15 16 17 15 28 20 34 42
! PP3V3 W AN 57 38 39 41 68 “ PP3V3 WAN R AL P A2 HE R R
@E gwiFEH.gﬁ” * \Z’?lEQEWD Eggmn Bl ‘ouT \4 B2
JiC?»SZl =S AEESSYTE 2 )(/:RI TI CAI,:(
&Z{IAUF Max Current = 2A (85C) . o4 SMC_W FI P\/\%N 29 a7 a9
2 X5R
51450335 o5 3 !
| TI CAL Isvmss:nsm: 5mm © __CBSU?):O
ot - T &
X
<0 Al RPORT s
e 1 <
g 2 W Fl_EVENT L gD 57 50 o =
o weuPOE AP RRD N C3531 4|2 PCIE AP_R2D C N am s e
ot1g - 0. 1UF | I'38% cerm 35881
o - 1w POE AP RRD P C3530 1|2 PCIE AP R2D C P am s e
o 0. 1UF I T32% 3
oz - XSRCERM 0201 pC) E CLK100M AP_N e 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 T - Delay = 130 ms +/ - 20%
oTis - PP3V3_S5 818,18, 1818,11,1,8 70 54 42
16
o >—
o7 | e _PP3V3 S4 s j P—— RS0
18 E 1
! Rigaz] [mnse & R
oLe 1C3532 3 1% uU3540 2 B or
20 1 UF 1/ 2§¥V 20w 01
D - gﬁ M0 1,5 SLGAAPO41V
s it SR P3V3W AN VDN 2 |sense o CRITICAL
< BYPASS=J3501: 1. 5rmm
R3§58
« AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
VN VR |3 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 )—HHe AR AKREQ R L
TR oo APCLKRQ | SOL
'R3555 d p 'R3556
K . N 9
20W 1/ 20w
PCl e Wake Muxi ng 15 APGLKRQ BI DI R T 1
%% ¥_PP3V3_s5 = R3357
BEE SEL | OUTPUT = 2 AANL AP_CLKREQ L &
5%
L PCl E_WAKE_L ( BO) 128w
1 1 . |
R3561 C§5169 e s H | AP _SOI X WAKE L (BL) 0201
100K . Gltgg’ VT - - -
1/ 20W CERM. X1 2 CRI TI CAL
R 0201 560 sl6 AP_SOI X WAKE SEL s iy
= NC7SB3157P6XG R3559
SC70
VER 3 go|3_PCIE WAKE L oD 15 51 50 ) Yos *
LAP_PCI E_WAKE L 4 s g1l 1 _AP_SOl X WAKE_L oo 26w
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 %“gg, NO_XNET_CONNECTI ON=TRUE
RVt X5R
K31 01 s
DFN " pp 5| 6 USB_BT P Va:im DFNLOO6H4- 3
CRI TI CAL SYM_VER 2
USB BT CONN P 10 ov2p? USB BT N cpry oo
S oe 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 =
il 'R3512 Appl e 1 nc <SCH_NUM>I D
B sla PM SLP_S4_L 1310 30 37 5 15K ’
SI GNAL_ MODEL=BT_MUX < % ®
a0 SEL | OUTPUT 20w <E4LABEL>
© | 5361 NOTI CE OF PROPRI ETARY PROPERTY:
Lo BISWAKE (1) BEREROTL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
1 = | 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 )0( R CERM
CRI_Tl1 CAL CRI TI CAL
74LVC1X08 ¢
SOT891

/ 2 SMC OOBl1_R2D L a7
! =
PP3V3_S0

L3700
FERR- 26- OHM 6A

ke wuunsBRERE -
. 0. 3 s
1 1
2 oggﬁ”‘" 2 %‘ggﬁ”"' 51450449 R3/ed ] R3/QQ L Ne
PLACE_NEAR= I ITmm PLACE_NEAR=L3700. 1: 1nm %Ré;IO%L 1/ 2%:{\7 1/ 2 W
GND_vaI D £ RT-SM G\D_va D BYPASS=U3711: 5 nm
; ° ° :2 | SMC OOB1 R2D CONN L 0711%1
a2 9751 .| SMC ooBL D2R CONN L ’ fd%»_
210 © X5R- CERM 2
O — 01
2 o o ig ggg PCI ELEEL L oo 0 e L CRI Tl CAL
0o O DEV Yan BRI 6 74LVC108
s 3027 10 47 14 9594 2 82 PP3V3_SO 715 ol4e SMC PVWRFAIL WARN L s SoT8e1
BREULEHE % o5y RESET CONN L Dl SSD_PWR _EN Q) =5 %0 50 59 6
NC SSD_MFG _RSVD CH D )
o PCIE SSD R2D C N<3> 3710 1|2 cb va TR 0 g olee SMC_PWRFAI L_WARN_L Si gnal Fas PU on SSD modul &
o o 1UF TO% 16V OGRCERWTO20T] , o, POl E SSD_R2D N<3> | [Tl | [ S| %5TrRUE| PCIE_SSD D2R N<3> oo 12 e 67
o7 2 D PCl E_SSD _R2D_C P<3> £3 e NoRY D:TRéJERM oo PCIE_SSD R2D P<3> | ITRUEI2 | 5 51447 PCl E_SSD D2R _P<3> o 12 64 67
1UF 13 43
o 12 pm—PCLE SSD R2D C N<2> C3712 1|2 oND vo D=TRUE oo PCILE SSD R2D N<2> | [TRUE14 g g 421rRUEl PCI E_SSD_D2R_N<2> oD 12 o4 &7
Ol & e PCIE SSD RPD P<2> [ |rruels [ S |417re| POIE SSD D2R P<2> O 2 o &7
o 12 PCIE SSD R2D C P<2> C3713 1 %\é%:;&%ﬁ—nmrl 165 o]0
0. 1UF
- PCIE SSD R2D C N<1> (C3714 1 I_%Ug%%%_m 17 [ o]
0. 1UF 0 ? oo POLE SSD R2D N<i1> | Jrre18 [ § ]38 PCl E_SSD D2R N<1> oo 12 6 67
o 2 my—PCLE_SSD R2D C P<1> C3715 1|2 o vapTReE oo POLE SSD R2D P<1>| [rre19 [ J S[371rel PCIE SSD D2R P<i> oo 52 6 67
0. 1UF [ 10% I X5R-CERM 0201 20 5 o 36
o7 12 r—PCLE_SSD_R2D C N<0> C3716 1|2 D va p=TRUE o POLE SSD R2D N<0> | Jrre2t [ J [ 351ruel PCIE SSD D2R N<O> oD 12 o0 60
LUF | [0 A0V XOROERMT 0201, o, PO E_SSD R2D_P<0> [ Jrrue22 [ [ 347re[ POIE SSD D2R P<0> 12 64 67
o 12 PCl E_SSD R2D C P<0> C3717 1 I-Qrﬁ'i%%')%w—mm—l PN N X L=sig
0. 1UF s SSD CLKREQ CONN L 24 [ |
25 32
26 g 8 31 PCIE CLKIOOM SSD N iz s o7
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK10OM SSD P iz o or
28 o o
54 9
5 1C © 20 PCle polarity inversion and | ane reversal
P ; o O are only pernmitted on the device side,
56 61
Supervi sor & CLKREQ# Isol ation 5712 %o provi ded the device PHY supports it.
Del ay = ~55ns 58 [° OTes
0 0
PP3V3_SOSW SSD 4 41 6 64 peavaz G B E A

CRI TI CAL A 1 C3740

100k ¢ ¢ 232K U3740 SRR Gunst i ck3 Connect or
j{ . SLGAAPO16V *

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 o4
7w ‘—V %Ts SSD CLKREQ L o :
PAD__GND
*R3742 d J
100K
9
ow
2201

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

SSD Connect or

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

TTILE
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PP1V8_CAM ., -,
L390 NOSTUFF NOSTUFF
1. OUH 1. 6A- 55MOHM 'R3930 . 97 |'R3934
PP1V35 CAM BYPASS=U3900. K13: 2. 54MV 1 | | I 2 P1Vv35 CAM SRVLXD PHASE a1 ]_OOOK ]_OOOK 1000K
e 1008 ow 20w 0w
3 K L3906 _Ec3921 _EC3922_E 3 _LC3924 C3912 5137%3'53 PLACE_NEAR=U3900. K13: 4MM 5201 2201 2201
SN 0gp IF ost I g.,” 0 Syl M
2 Bep 2 B, 2 GV " 2 S’ 2 bt PP1V8_CAM N
PP1V35_DDR CLK . 1 2 8511 SHVsR |2 885, = T egen .
. . 0402 31
= . v 1
U3900 VOLTAGE=T: 35V 1 C3900 J__ R3920
o5 100 T - + 20 cau pusso i 991 |meas |mgos
FBGA 2
N7 SYM3 OF 3 I of *oR L3903 2201 gé‘éow gé‘éow 250w
L
J_ NS ]M pi_aas A e L 220-OHMF I, 4A ¥ L85 L%
L NG - D4 - 1YY Y L2 PP1V2_CAM XTALPCl EVDD 4, o T L3901
= OM T_TABLE | 2C_CAM SVBDBG DAT -, )
— "5~ vooi o [ PPOVE 15 CAM VRERy 5272 L3930 | C3931  ° T 1. OUHT. BA- 55MOHM
C10 ) K4 1 C3927 % OB TOUE s PP1V2. CAM = 1(YYY L2 __ P1V2 CAM SRVLXC PHASE .,
c7 |)Pal E_a\D NA 0y 20% * 1008
oot UF 2 6'35‘1/-1 2 e om 1 C39 C3 _EC3 1C3973 [1C3974 |1 C3975 —ESB%%“ _ESBY%%S PLACE_NEAR=U3900. ML3: 4MM
G4 DDR_VDDI O_Ck|.G8 2 ceih xoR L3904 osh, i JOOPI /OOPF Oé’,,up oé&u 2o, 2o,
ML2_| )PMU_AVSS = 220-OHM 1. 4A T X5R T glCE —F T g—lc'im—lz R X5R —F R X5R 2 %k 2 g
GND _CAM PVSSG, i3 PORVREF QR 3 LYY Y L2 : 4 PLACE_NEAR=U3900. ML3: 2. 54MV
a 3
P14 PCI E_vDDLP2| CB PP1V2 CAM PCIE VDD FLT _EC3932_EC3933 060 BYPASS=U3900, F6: 535,03&& z%{@ﬁs fg@faég g BN o «= _GND_CAM PVSSQ
P15 | |[SR_PVSSC V{ﬂ%%wz H=0. %00 UF %aUF =U3900. F9: 2.5 = L9 2.
RL5 PCl E_PVDD1P2| D9 i —F & \ —F ggéﬂ\r\ﬁ X5R
PP1V2 CAM PCI E_PVDD FLT 0301-1 G051 1500
., _G\ND_CAM PVSSI K15 AvDD1P8|J1 2 B
: 2 o N S W RTHES: SR < BCML5700
L13 M WDD1Pg| L7 B
Lia | [SRFVSSP nA PP1 Vs M D MPL_CLK P PZIm Pl cp ck ch:&lﬂwc;_ DEBUG 00| B TP_CAM $ES$ 'VODE(l)
e 1 72 32 | K_N R7 CM CL! DEBUG 01| C14 TP
- . V3, S3RSO ) _ECBQU]FEQ_E p 8 _L ,o 7 R0 LGERRt = ED-MELL PSS M T TABLE O e TP CAM TEST_MODE2
(=PP3V3_S3RSO_CAVERA)  pypAss-3s00. O7: 2. 54MM s ) oo oot 0& bl DATA P I - benuo 0a| ALS TP CAM LV _JTAG TOK
s CTP-VDEIPOLEE 13938 —F i X5R—F gl(:ERMT *eR T gl(:ERMT st—F 5oyt *eR r D BATA N ] DeBUG 04| ELL TP_CAM LV_JTAG TDI
Cm - N 0 TP_CAM LV_JTAG TDO
B6 M4 O0PF | DEBUG 05| EL
D1 ML5 ié% BYPASS=U3900. J1: 2, 54MM BYPASS u3900, 54\M L NCXEEIM PI_DPL DEBUG 06| F11 TP_CAM LV_JTAG TMS
53 ssven seac 162 11 &33¢8 2 3K, ceru BPASS- ot g 2 DA NRE: Bo M 2. S NGEE I o1 o bEBUG 07| F10 TP_CAM LV_JTAG TRSTN
Es T, 8% DEBUG 08| Glinc
Gl H4 2 %k = XV\BS,\?OO o0 32 PCLE D_P B7 lpci E_RDPO DEBUG?OQ&QNC
? ?12 G\D CAM PVSSC . , o » mo_PCl E_CAVERA_R2D N A7 pci E_RDNO isﬁ,ﬂ NC
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PERHTEPS AT XS
R5283
L AR 2 PCH_STRP_TOPBLK SWP_L g s
1/520/00W
M-

.
o
2

64 62 58 30 38 36 a3 20 PP3V3_S4

R5295 10K . 2 UEE

58 a2 30 a7 _SOMC_SENSOR PWR_EN

NOST. )
5% 1/ 20W MF 20T

R5294 10K , 2 UEE

2 % 33 oy SMC_PMVE_S4_ VAKE L

NOST.
5% 1/ 20W WM 20T

29 33 36 38 39 58 62 64

2 % 3 my_SMC_PMVE_S4 VAKE L

38 37 _SMC HS COMPUTI NG | SENSESMC HS_COMPUTI NG | SENSE 47 36 a0
S e S SO RRE BASESTROE

2 30 37 _SMC_PBUS VSENSE — SMC_PBUS VSENSE 57 30 42
i 2 = _SMC_BMON | SENSE — SMC_BMON | SENSE 57 % o
e SMC DO N | SENSE — SVC DG N | SENSE -
iz 50 57 N_VSENSE = ANEL R NYSENSE o750 a2
B Dl SCRETE_| SEN BMVON DI SCRETE_| SENSE s 50 s
- | SENSE _ SMG CPU | SENSE
o SMC OTHER HI_I SENSE _ SMC OTHER HI I SENSE 57 % o
1 7 _SMC_PANEL_| SENSE ; SMC_PANEL | SENSE o730 5
s 30 37 SMC_1V2S3_| SENSE — SMC 1v2:33 | SENSE 7 3 4
s s SMC LCDBKLT | SENSE — SMC LCDEBKLT | SENSE 7 3 4
www SMC P3VBS5 ISENSE  — SNC P3VaS5 | SENSE w0
4 0 7 _SMC_WAN | SENSE — SMC VAN | SENSE 50w
4 30 7 _SMC_SSD_| SENSE — SMC SSD | SENSE 550 m
wwe SMC P3V3SO ISENSE - SMC P3V3SO | SENSE 5730 a1
wwe SMC CAMERA ISENSE - SMC CAMVERA | SENSE 5750 m
PP3V3_SOSW SD oo 1+ < SD al i as on page 103
1200 o SMC_P1VO5S0_VSENSE _— SMC_P1V05S0_VSENSE 57 % a2
2w SMC CPUDDR ISENSE - SMC CPUDDR | SENSE 57 30 42
w505 SMC_P1VO5S0 | SENSE _ SMC P1V05S0_I SENSE 57 % 42
12 20 7 _SMC_CPU_VSENSE — SMC CPL;J ) VSENSE o7 50 a2

4 3 57 _SMC_CPUVR ADJUST_ | SENSE SMC CPUVR ADJUST | SENSE 5, 5 4
S S SR RE BAGESTRUE
433037 SMC CPU | MON | SENSE — SMC CPU | MON | SENSE a7 3 43
R S e R BASESTROE S

64 a1 30 38 37 20 _PP3V3_WLAN

— PP3V3_WAN 29 57 38 39 41 64
VAKE_BASE=TRUE

s8 42 39 37 1= P EN

— SMC SENSOR PWR EN a7 39 42 58
= El P EN a7 39 42 58

SMC W FI _PWR _EN 29 a7 39

o v TP SMC SYSWPVR EN — TP_SMC SVSWPVR EN .

v D SMC PCH= SUSWARN_L 1ANA2 PCH SUSWARN L o =

a3

1 2

= D SMC HS COVP_ALERT L

1 D PCH SML1ALERT L 1

- 1/5;6"w
g

» o SMC_BVON_COVP_ALERT_L LA
1/28W
R5210 i,
oo m FLNSTACKSNS ALERT L iapR2 |
5%
1/ 20W
" RB214
L 100,

NV
EE, 1/20w
MREYT U
2

100

1/ 20W
M R5212
«+ o> TBTMLBSNS ALERT L 1200 2 | SMC SENSOR ALERT L o v e
1/520/00W
M-

SYNC MASTER=J41 M.B

SYNC DATE=02/ 06/ 2013

TTILE

SMC Proj ect Su

ort

d} Appl e I nc.
®

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

<SCH_NUM-| D
<E4LABEL>
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8 14 6 5 4 3 2 1

LYNX PO NT LP SO SMBus "0" Connecti ons 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 PP3VA2 G3H
35 26 25 44 3543 41 30 35 3s 33 8382 o1
Pul l ups are on eDP
Y| |'R5301 connector page and R5380'| |'R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
5% 5%, - - J8300 5% 5%,
w0500 11200 tr2ow u7701 Us000 (see Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 10 16 14 SMBUS POH CLK — SMBUS PCH CLK 99 16 10 73 60 40 37 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO _SCL 37 40 60 S0 48 49 37 SMBUS SNC 5 G3 SOL — SMBUS sMC 5 @B s 37 a0 48
69 56 40 wakE_pASE=TRUE —_— 25 40 56 NAKE_BASE=TRUE — 3 73 64 \nKE_BASE-TRUE — 50 64 73 D
25 19 16 14 SVBUS PCH DATA — SMBUS PCH DATA 9 16 10 73 60 40 37 SMBUS SMC 0 _SO_SDA — SMBUS SMC 0 SO _SDA 37 40 60 50 48 49 37 SMBUS SNC 5 G3 SDA — Sveus sMC s GsosDA 37 40 48
85 38 0 e pasmre = 3516 8 AKE BASELTRE = # 95 8 e smee = 3687
1 L ) L ) L
VRef DACs Battery
u2200 J6950
Wite: 0x98 Read: 0x99 Battery See Tabl
(Wite: Ox ad: 0x99) TBT (See Tabl e)
10 16 §2 SVBUS PCH GLK. — Battery Manager - (Wite: Ox16 Read: 0x17) — SMBUS SMC 5 G3 SCL. 37 40 48
56 a0 25 = 2800 = 3687
12 15 I3 sveus po paTA = (Wite: OXFE Read: OXFF) — sweus sMCs Ga DA % 49 48
1 — s poiak 93 16 10 L
= 35 16 82
_ 69
= Seera 3538 &8 rem—
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
10 16 8 sweus por aik — (* = Miltiple options) senplEEl mew
56 a0 25 = BRAMABHIBN5%
69 Trackpad
19 16 14 SMBUS PCH DATA —_ 4 41
= I nternal DP 43 y
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * 15000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N M 3 SMBUS SMC 3 SCL 36 37 49
(MASTER) 201, 5201 | — 4 53 73
— SMBUS SMC 3 SDA 36 37 40
44 40 37 36 SVBUS SMC 3 sQ b
73 84 e _pase-troe | :
XDP Connect ors SMBUS SMC 3 SDA L
. SMC "2" SMBus S3 Connections B =
11800
I
(MASTER) TBT & MLBBOT, TBD Tenp
PP3V3_S3
25 10 16 14 SMBUS PCH LK — ©4 62 56 41 36 33 1918 15 EMC1414: U810
8 38 10 =
2 1 10 34 S0US pot para _ (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SCL
] sMe R53710K 1R|'(5371 LI O Fi nstack Tenp = CRCY
U5000 1/ 200 3750w s o0 — SVBUS SMC 3 SOA 35 37 [0 44
M MF (Wite: 0x92 Read 0x93)
(VASTER) 201, 5201 L
65 61 40 37 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 37 40 61
73 WAKE_BASE-TRUE — 65 73
65 61 40 37 SMBUS SMC 2 SDA. — SMBUS SMC 2 S3 SDA 37 40 61
73 \AKE_BASE=TRUE — 85 73 _—
1 L
LYNX PO NT LP SO "SM.ink 0" Connections B
74 65 64 62 61
WREHLE L RN SMC SO "1" SMBus Connections
R5310'| |'R5311 s BN EL, v
BRAMABHBN5%
LYNX PO NT LP S DK 8 oK
59 5%
L0500 /20w Trzow
MAS 201 201 1 1
(MASTER) 2 2 sMmc R5§60(|)< ZRSO:IS(BJ. CPU Tenp, Inlet, DDR BMON THR
60 14 SM._PCH 0 OLK 5% 5%
VR BASETRUE 05000 /20w r2ow EMC1704-02: USB00
69 14 SM._PCH 0 DATA (MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
VRKE BASETRUE
) 40 37 32 13 SMBUS SMC 1 SO SQL —  SMBUS SMC 1 S0 sa 14 32 37 40 43 4464 =
89 4 44 43 e mrse-TRe — 59 73
40 37 32 15 SMBUS SMC 1 SO SDA o — SVBUS SMC 1 SO SDA 14 32 37 40 43 44|64
89 84 44 43 \e mrse-TRe — 89 73
J L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  SwvBUS SMC 1 S0 saL 2332%3
LYNX PO NT LP —  SMBUS SMC 1 SO _SDA 2332%3
w0500 A
(Wite: 0x88 Read: 0x89) SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
T
73 69 —_— [
gyffsmcacims ALS SMBus Connecti ons
40 37 32 14 SMBUS SMC 1 SO SDA
69 64 a4 43 J4002
(Wite: 0x72 Read 0x73) I | <SCH NuM>| D
] Appl e I nc. =
— _SMBUS SMC 1 SO SOL nun L) <E4LABEL>
SMink 1 is slave port to __ SMBUS SMC 1 SO SDA o1 g9 7 NOTI CE OF PROPRI ETARY PROPERTY:
— 333 3 THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF “APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 121

Il NOT TO REPRODUCE OR COPY I T
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8 7

3

o2 50 a3 a2 a1 _PP3V3_SASW SNS

PLACE_NEAR=R5430: 5nm

OTHER_HS_| SNS: YES

Sense (LPDDR + CPUDDR)

EDP Current : 1.00A

o

DRAM | SNS: YES

DRAM | SNS: YES
PLACE_NEAR=U5000. AS: 11nm

| COR : COWPUTI NG H gh Side Current Sense
I MBC : DDR 1V2 Current
EDP Current 12A
MAX Vdi ff i 24 v RS E i% 2; Sg 22 g; PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX VG £f 15,14 V) gz 43 PP3V3_S4SW SNS
CPU_HS_| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1 C5450 . SENSE R :  R7450 0.002R PLACE_NEAR=R7450: 5mm
VE e Fffi{f;;i’;s&i'fs DRAM | SNS: YES o
6.3V - = mm
576 ur 6wl I SNS_HS COVPUTING | QUT 1A%z | NG | SENSE H\51A42618
CRI TI CAL A PLACE_NEAR=U5000. E2: 11mm 74 53 (TR I SNS 1V2_S3_N 5N SC70  ouT
rReFll ¢ R5451* Ve 1 C5455 CPU_HS | SNS: YES CRI Tl CAL
(100V7V) 20K ® g 22Uk nommISNS V2 S3 P el oo 0 ke
5%
1y PPBUS G3H - (i\D 1/ ig"‘f’ PLACEMENT_NOTES: 2 %33"\: 0N
64 62 2
Place close Lo SMC LGND_SMC_AVSS 4 5 41 22 45 N
(For R and Q)

| R OTHER Hi gh Side Current Sense =
EDP Current :10.75A —
MAX Vdi ff 53.75 nv
AN 50X | APC : AirPort Current Sense

(For R and Q)

R5465
1 ouT LA 3K, SMC 1V2S3 I SENSE  fomy o s
1/12%w PLACE_NEAR=U5000. A5: 11nm
W 1 C5465 DRAM | SNS: YES
201 —— 0. 22UF
= %
PLACEMENT_NOTEs : 2 S
o
Pace close to SMC _GND_SMC AVSS 5 511 w2 w0

OTHER_HS_| SNS: YES o 1 C5430 MAX Vdi ff i 25 mv
0. 1UF - .
V+ p— OTHER_HS_| SNS: YES GAIN : 100X
PPBUS S5 _HS OTHER | SNS 2 %ign‘h/ﬂ YoR PLACE_NEAR=US000. Ad: 11mm 62 50 43 4z o PPOV3 SASW SNS
0201 R5433
6 HS OTHER | QUT 1 4.53K, o ArLélc)E_NEAR:ImSAxSISW\r(nES Al RPORT_I SNS: YES
ORT_ : o
1% PLACE_NEAR=US000. Ad: 11mm Vi o PLACE_NEAR=U5000. C1: 11nm
sy 4 1| SNS HS OTHER P 4| n+ (50v/ V) REFLL R54321 e 1 C5433 64 30 38 a7 20 _PP3V3_W.AN - Al RPORT | SNS: YES
oo12- sHSH o 20K 5433 | =J547191 R5475  ~
%90 PPBUS_G3H &P 120w 2 63V OTHER HS | SNS: YES C‘Eg4%5_2 4. ISNS AIRPORT N 5| n 5571“20 6 | SNS_P5YW AN | OUT 1 A R3K2 SMC W.AN | SENSE o
du “ 2015|  PLACENENT_NOTES: g P 0. 028 CRITI CAL 2 Al RPORT_I SNS: YES
_— GN\D_SMC_AVSS % 1'5ow — -
Pl ace close to SMC - - Y 1 SNS AIRPORT P 4|in+ 1 C5475
0612 1Raf (100V/V) 201 —— 0. 22UF
-4 (For R and O APN 10450024 N p— éé?\/ PLACE_NEAR=US000. C1: 11mm
= ' PLACEMENT_NOTEs: 2 52
|ROC : 3.3V SO FET Current Sense o _PP3V3_W.AN R ~ ﬁ 0201
ace close 1o L GND_SMC_AVSS 37 55 41 42 43
EDP Current :1.02A (For R and Q)
MAX vdi ff o 3.06 mv
GAIN : 1000X 62 58 43 42 21 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3S0_I SNS: YES o 1 C5440
4543 43 43 1 36 PP3V3 SO Vi _— (1)0-%1UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
gEggnd % ]
3228 38202518 us440 2 ggglm X5R 3V350R57II4%’\B. YES EDP Current : 3.00A
os12-surr 2|4 I SNS P3VE SO N s|n | W2l2 o I SNS P3y3 S0 1our 143K, _ sMc Pavaso | SENSE 3 X 15
CYN —@ GAIN : 200X
1w CRI TI CAL U 3V3S0_| SNS: YES i
v 74 1 .
Rr2 4023‘ ISNS P3V3 SO P __4line )00\, REF R542% 1K Yl 4] Faghegeimto. eu: 11y 62 55 43 42 a1 _PP3V3_SASW SNS
oM T D 1/ 28% T, )%:“3:\/ PLA(;_TEAR:R?ASYOEsmn SSD I850NS YES
s _PP3V3_S0_FET R o 201, PLACENENT*_NOTES: 0201 SSD_I SNS: YES 2 PLACE_NEAR=U5000. C2: 11mm
Place close to SVC GD SVC AVSS 27 50 41 42 42 o oz 20 _PP3V3_SOSW SSD - v SSD | SNS: YES
(For R and © CRI TI CAL u5480 R5485
= R5480 1|32 1 SNS_SSD N sy ' NR210 | SNS PSYSSD | QUT  14%%K2 o SMC SSD ISENSE g
IS2C : 3.3V Canera Current Sense 0.003 CRI TI CAL L SSD_I SNS: YES
w -« | SNS_SSD P 40N+ M= 1 C5485
EDP Current : 0.82A ¥ (200v/V) 201 —— 0. 22UF p| AcE_NEAR=U5000. C2: 11mm
MAX Vdi ff : 16.36 mV G\D PLACEMENT_NOTEs: _j 20%, -
GAIN 200 N Pl ace close to SMC o201
oz 50 42 a2 42 PPIVE_SASW SN (For Rand O |_GND_SMC AVSS & 5 1 22 55
2% PP3V3_S3RS0_CAMERA = CAM | SNS: YES
#: PP3V3_S3RSO_CAMERA AR ERE VS ., _|» &A20 =
“ _ VT o 9% PLACE_NEAR=US000. B2: 11nm . )
if PR3VS S3RS0 CAVERA = 2GR sR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current
Varacess av o2 M 2|4 Us420 R5425 EDP Current : 0.67A
= 0612- SHORT rrent :
PAKE_BASE- T b e LSNS CAMERA N, | IN210 o I SNS CAMERA 1 OUT 1453,  _ SMC CAMERA | SENSE o WX VAT 0,06 my
Rgﬁg% CRI Tl CAL o CAM | SNS: YES GAIN : 500X
| SNS_CAVERA P_ 4| n+ REF 1 = 1 C5425
OM'T 1fS (200v/V) R542204K 20 —— %,22UF pLACE NEAR=US000. B2: 11mm o2 50 43 42 2 _PPBV3_SASW SNS
5%
PP3V3 S3RSO CAMERA R o o &b /200 < PLACENENT_NOTES: 2 Sor! PLACE NEAR-RS490: Srm LCDBKLT_I SNS: YES
M N_LTNE WDOTFH-0.5 MM _VOLTAGE=3. 3V - N 201 ozl -
M NNECK_W DTH=0. 2 WM - 2 Place close to SMC GND SMC AVSS PPVI N SOSW LCDBKLT LCDBKLT_I SNS: YES o
Rog21 (For R and O wIiw W o PPVIN SOSWLCDBKLT 1 % | v = PLACE tE000. 56 i
PP3V3_S0 LAMA2 g ﬁ'f.’,vu'N’E\fwiomsuV;vwa LT = U5490 RSAo5 |~ SIS YES
M NREGK W BTHEG. 25
5% . VOLTAGE=8. 6V
by = g1l oo12-sheRT 24, | SNS LCDBKLT N_sln oot I SNS_LCPBKLT 1 QUT 13832 o SMC_LCDBKLT I SENSE g o s
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
N 61 Rgé?g 2 | SNS LCDBKLT P 4| fr 1 05495
19 I PP3V3 S3 1 2 1 (500V/'V) —— 9:,22UF  PLACE_ NEAR=US000. B6: 11mm
R M o _PPVI N _SOSW LCDBKLT FET G\D PLACEMENT_NOTES: 2 B3V
Vaos" e ';E,VL.IN’E\JWWWV}INIKA KL EEL ° Pl ace close to SMC (;3;3 SMC AVSS
M NRECK W BHEG. 25 v L_GND_SMC AVSS .; 56 41 42 42
VOLTAGE=8. 6V (For R and Q)
VAKE. BASELTRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5.
. - AN 2 I o - . CHER AMON « 453, SMC DAL N | SENSE .. | PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON TR SO KT
o R 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_| SNS: NO J1ILE - .
”;F“W 1 Pl \R=U5000. A4: 11MV “fﬁ“w n PLACE NEAR=US000. B3: 11MM ‘ l I
1SL6259 Gain: 36x fiﬁ? szil 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 HI g h SI de rr ent Se nsin
Scale: 2.78A /1 V o Sense R is R7120, 20mCthm v )
v 3 5v a6 1678 2 o o | SL6950 Gai n: 20x ? i cow 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO d} Appl e I nc.
EDP Current: 310A D S\C AV a7 38 41 42 43 Max VQut: 1.4V at 8.25A D AV: a7 38 41 42 43 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 ® <E4L ABEL>
:;j“;: Z'f‘\s’ o 11750008 1 | RES, MF. 1/ 20W 100K GHM 5, 0201, SMD C5495 LCDBKLT_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent: . THE | NFORMATI ON CONTAI NED HEREI N | S THE
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO PROPRIETARY PROPERTY OF APPLE | NG,
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 11750008 T s v, 1/ 70 100K M 5. 0201 S0 5425 S T I L G Dence 54 OF 121
10750248 1 , R5480 CRI T CAL — —— 11 NG TO REPRCDUCE OR CCPY I T
RES, SENSE, 0 0030rM 1w 4 TERM 1% 0612, TFT 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5445 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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8

7

4

VPOR: PBUS Vol t age Sense Enable & Filter

&5 | CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
2630 27 10 17 15 14 88 8 2_PP3V3_S0
RS?O%ZKl 81 89 56 45 44 43 41 40 39 38 PLACE_NEAR=US540. 5: 3MM
gz ™ SMC_SENSOR PWR EN 2 A% CPUVR | SNS: YES
1’254? Max VQut: 3.3V at 19.77V | nput 1 CBE{JF
1 2 CPUVR_| SNS: YES y 09
I 3 __PBUS SO_VSENSE PLACE_ NEA-E7310. 3: WM CPUVR_I SNS: YES 2 gz “5R
= CPUVR I SNSL_P R 0251 201 Gai n: 274. 72
R5503! e CPUVR | SNS1 P 14 242K 7 3 _P_R 143K L in: . X
> ) ity ik Sense R is R7310, R7320
0w a gy PPBUS GOH 281, [ RriEGeNFARRE5898 Bhind ™M 02 02 Sense R is 0.75n0hm each, conbi ned 0. 375mChm
4 z CPUVR_| SNS: YES
SMC_PBUS VSENSE g o 5 L - Y . .
R5501* PLACE_NEAR=US000. A3: 11MM | PLACENEREERERY > > CPUVR I SNS: YES EDP: 32A  TDP :28. 05A
100K R55041 PLACE_NEAR=U5000. E1: 11MV a7 42K2 CRI TI CAL
1% 1 C5504 7 52 oy CPUVR | SNS2 P 1 .
w3 s LG Ussdo PR o
“|_| peusvsens en L v 2, | 886 Yo" P R NG o8
N CPUVR | SUM 1 auT 1% 23K SMC_CPU_| SENSE -
Ll oD s\ AVSS o us CPUVR I SNS: YES CPUVR_I SNS: YES M TR Is\s ves D
. PLA@iN%:gibO. 3: 5Mv 7 - 3 \Z 1/2@:6‘” - - )
VDOR: DC-In Vol tage Sense Enable & Filter 3057 R5545 P kAt
o > CPUVR I SNS1 N i K wwCPUVR ISNSL NR 1% 43K + CPUVR | SUM R N __2 oY =
Y Y 09
1/11/§w 1/11/§w £ 2 XB5R
@510 Mos” Mo = 0361
Nnglggfcz CPUVR_| SNS: YES CPUVR_I SNS: YES LGND _SMC_AVSS 3 55 a1 42 43
NCHANEL |, DOl NVSENS EN L PLACE_NEA-RZSR, 3: 5 RSR47
Enabl es DC-In VSense X 42K2 1 2
di vider when SUS present. R5512* 7 52 (TR CPUVR | SNS2 N EW/N CPUVR | SNS: YES e
100K 1% — " M- LF
A ian PM SLP_SUS L 2 106 %4/:15\9/ IR5546 402
B VAYY Max VQut: 3.3V at 19.77V Input 02 M NO_XNET_CONNECTI ON=TRUE
n 2 1/ 16W
J_ s DO N _S5_VSENSE 62"
R5513* L
27. 4K -
5 1%
1/ 20w .
, o7, [ RAEARRT L0883
#PPDOIN GBH ISl [ SMC DOl N_VSENSE gy 5o | MOC : CPU DDR Current Sense
o N 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 s Lo 220F |
1/ 20w 19% S T o0 GAIN : 200X
201, ¥ w 2 &3V o2 56 43 2 1 _PP3V3_S4SW SNS
PDCI NVSENS EN L_DI V 2 o361
) GND SMC AVSS 57 36 a1 a2 43 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
i w105 _PPVI . VE f— y
CPU Vcore Vol tage Sense / Filter » PPVMEM O SO_CPU U570 2 o5 CPUDDR | SNS: YES
1
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 Rg 1w B CPUDDR_I SNS: YES
= PLACE_NEAR=R7310.2: 5 MV % PLACE_NEAR=U5000. B7: 11MM él'?’g za | SNS CPUDDR P 4l N REF| L R5571! 1 C5575
1/]21W 1C5 oM T 1fs” (200V/'V) 20K 201 f— géuEZUF PLACE_NEAR=US000. H1: 11mm
- 200 2UF G 1/ 200 2 53V
2 XBR 70 62 53 23 22 21 20 19 17 _PP1V2_S3 o 28, 0201
PLACE_NEAR=U5000. B7: 11MM 0201 D AVSS 7 35 a1 a2 a3
GN\ND_SMC AVSS 37 38 41 a2 43 PLACEMENT_NOTESs:
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er . (For R and Q)
XVBE30 R5530 I R5C : 3.3 S5 REG Current Sense
2.5 % pp1v05_S0 1582 PLVOSVSENSE | N% A3 . SMC P1VO5SO_VSENSE rom EDP Qurrent : 3.00A
by 1% PLACE_NEAR=US000. GL: 11MM MAX VAEEE 30,00 Y
PLACE_NEAR=R7640.2: 5 MV 1/2h§._0W 1C5530 T GAIN : 100X
1 L0 220F o2 50 43 42 41 _PP3V3 SASW SNS
= Q¢
PLACE N U5000. GL: 11WM 2 5?%1 PLACE_NEAR=R5590: 5mm P3V3S5_| SNS: YES
- D AV Al 3 sy 0y PP3V3_SE = g3V3E | SN YES g TS8R0
74 64 62 80 59 58 57 bl Vi % PLACE_NEAR=U5000. A6: 11mm
2 53, P3V3S5_| SNS: YES
| C1C. 1. 05V SO CURRENT SENSE / FILTER oM T H\5,A529191 G R5595 ~
R5590 (3. 1 SNS_P3Vv3s5_N 5N SCro our |8 I SNS_P3Y3S5_ | QUT 1432 SMC_P3V3S5_| SENSE v 2o
“E/zz \?;r;fenf ;Ass » 0. 0()1103/“ CRI TI CAL S P3V3S5_1 SNS: YES
G 500X o2 42 2 1 _PP3V3_SASW SNS vors. o O S I SNS PIVISS P N oowy eF—y RE5I1 B 1D B0 piace neatsono. a6 11m
PLACE_NEAR-R7640: 5mm l P1VO5 | SNS: YES 2 D o 23% T, &%
- 1 X5R
P1VO5_I SNS: YES o CESU(?:O PLACE. NEARSUS000. H2: 110 o o 0301
v T, % P1VO5_| SNS: YES = D AVSS 57 a0 a1 42 42
PLACE_NEAR=R7640. 4: 5MV Us560 Shyt XOR R5561 M NREGCW DTH-0. 200 PLACEMENT_NOTEs :
I'NA211 4 53K NAKE. BASE=TRUE
o L SNS_1V05 SO N sfin S0 our 6 P1V0O5S0,1 QUT 1 SMC_P1VO5S0_| SENSE gy o =0 ! = Place close to SMC
CRI Tl CAL 1w P1VO5_| SNS: YES (For R and Q)
7 55 [T I SNS 1V05_S0_P 4 N REFL1 R5562! o 1 C5561
PLACE_NEAR=R7640. 3: 5SMM (500V/ V) 2(% p— gog%ZUF PLACE_NEAR=U5000. H2: 11MM SYNC MASTER=J41 M.B SYNC DATE=03/28/ 2013
G\D 1/ 20W 2 & ymia - )
~ 8201 ) _ _ Vol tpge & Load Side Current Sensi
G\D_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
Appl e 1 nc <SCH_NUM>| D
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o p : S ADEL
= < >
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE | NEQRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE | NC.
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e e 55 OF 121
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T /N WHoLE OR PART
I'V ALL RI GHTS RESERVED
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2

8 7

6

3

| CS3 : Adjustable Gain CPU VR Current

R5620
PP3V3_S4SW SNS 1 100 2 PP3V3, SNS CPUV R5660 R5666
1% M N_LI NE_W DTH=0. 5 mm 36 30 27 18 17 15 13 13 11 & _PP3V3 SO 1 2 IGNS HS GAINP R 1 ISNS HS GAIN P oD + 7
ryplﬁ\év M N_NECK W DTH=0. 20 nm 59 88 45 44 43 43 41 40 39 38 Y
202 1/ 20w 1/ 20w
VE
0201 PLACE_NEAR=US660. 3: 5MM R5662* 0201 ’isgélgl?
1K 0
ADDR - 0x56/0x57 (r/w) ESPU?:O ii [Ty SNS HS COVPUTI NG P 2
ADDR_SEL Dsoi 120w S %
e BYPASS=U5620. 1: 5: 3MV iR xR 201, R5668
. 0201
26238 PU. SMBus node I SNS HS GAIN N RL P& N o @ 7
5%,
1/ 20w
201 Us5620
2 PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MV
R5625 PLACE_NEAR=R7150: 5M ) R5661"
6 Vi
1 ADDR_SEL/ GAI N_SEL SMC_CPUVR ADJUST | SENSE R 1 Y 2sve CPU;/RCgIZJZU;T | SENSE gy 37 30 660 2271§ 3 | SNS HS UTING N 1 0,
A us o SNS HS COPUTING N IAAA2
74 42 [y CPUR I SNS1 P R 2 |SENSE+ 8 RD L W 120w 0. 220F CKPLUS_WAI VE=Ndi f Pr _badTer m I'NA211 R5665 ey g
74 12 Ty CPUR 1 SNSL N R 3 |sENSE- 10 | sMBUS SMC 1 SO SCL D 18 3 1 o 0201 253\/ 74 43 41 [Ty LSNS HS COVPUTING P 5N Sc70” our |8 ISNS HS GAIN OUT 1 2 ISNS HS GAIN QUT R 201,
PLACE NEAR-USS40. 1: SWM 9, SMBUS SMC 1 SO SDA CEBD) 14 32 37 40 44 64 69 73 e CKPLUS_WAI VE=Ndi f Pr_badTer m CRI TI CAL 1w
= o 4 NO STUFF 74 43 41 1 INGN  afine oo REFIL R5663! ¥
PLACE_NEAR=U5000. A7: 5MM ( V) 20K -
G\D
GND_SMC_AVSS o e = Y i@{;v
2
GAI N: 500X

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

PP3V3 SOSWLCD —

ey 0wl I
ARG 2 I PAREL TEREVES

MAKE_BASE=TRUE
PP3V3_SO0SW LCD

-
o

R5%"7613 2 | SNS PANEL_N_5|in

0. 020

o3 1 | SNS PANEL P 4w

NE
0612- SHORT T 7

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 58K,
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 O

Di screte H gh side Current threshold

SMC_PANEL _| SENSE a7 a9
PANEL_I| SNS: YES
1 C5675

—T— 20% PLACE_NEAR=US000. CL: 11mm

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 100mA battery current, WII have 10.2nV difference

g?_m ng |nt0 sense pins of U5800.

his wll

CPUVR_| MON

set the m numum current threshold at 0. 100mA

VR I MON Current Sense Filter

PLACE_NEAR=US000. B3: 5MV

SMC _CPU | MON_| SENSE

oo =7 39

BOM OPTI ON

e L F 000, es: swi
e

— 2.2\
— 10%

107
2 XsR CERM

0201

GND_SMC_AVSS ;; 35 41 42 43

= 0. 406nV Vth = 0.442
= 0.290nv = 0.687A from battery
Hysteresis 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 . - H
BYPASS-LB601: MM 1 BMON : Discrete BMON Current Sense / Filter
1 C5613 2%
0. 1UF %R
%;Q/ 0201
2 74 65 64 62 61
I By XOR R5619 supyyEiEyPEBV3 SO
1 , 255K, BYPASS—LBGOl 3w
1 1%
Rt R5616 W
1/15w 10, 2K2 402 I %RM X5R
212" 18 HS_covP_ouT BVON_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 OO0 3 z s
Wiow lbs 1lout R BVON_COVP_VREF 02 _
2402 2
1[c™” sk
1 1
1 y Gai n: 50x R5605
19% Scal 2A [V o =
1(I)?5610 L Max VOJt : .3V at 6. 6A its ¢BMON IQUT R (oo
3750w 1 C5600
2'6”2:01 = 4 10%lUF
25V
'R5600 235
5%
1/ 20W
20l BYPASS=U5600: 3MM 20501
RB521ZS- 30 = :
K C5606 1
p
CEFWF'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\ AGZ%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| 1 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 25 — 0 2F
o 201, 2 SER
8361

1A from Battery

SMC _BMON_COWVP_ALERT L 9

SYNC MASTER=J41 M.B

SYNC DATE=03/28/ 2013

TTILE

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 I'T | N WHOLE CR PART
=3 3223 I'V ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

<SCH_NUM-| D
<E4LABEL>
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5 4 3

CPU Proximty, Inlet ,DDR and BMON THR Sensor

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

74 a4

74
TBT M.BBOT THIVBNS -R-*

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 —

d} Appl e I nc.
®

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

Rsg00  EHER I s m
sy BEHEER PP3V3 SO 1 2 PP3V3 SO CPUTHMBNS R
BRRBEBHBY S
‘s 1 C5800
v zow 0. 1UF
201 Y
CeRM x5k
NOSTUFF
74 | NLET THVBNS D1 P 1%822 1%826
= | Tl L
e 8 PLACE _NEAR=Q5830: 3MM XNET OONNECTI aeTRUE CB801 1 - o] <R oA 250w 250w
. Placenent note: 830 ) + C5830 PLAS NEREEES 2 S 20 00pF —— Yor 31 %01
Pl ace Q6810 next to DDR/5V/ 3.3V supply on TOP side BC846BLP _ 4nZPF o '\%§90 2 2
L DENL 06T 3 R %‘2})’ 06 cern PLACE_NEAR=US800. 3: 5mm xar cef 2 E ]-Q:N4-2
2 0201 2 9 MVONS)
7a | NLET _THVBNS D1 N bP1 THERM CPUB NS ALERT L oD >
—1.3 |ont ALERT* 510 { CPUTHIVBNS ALERT L o
CPUTHVENS D2_P
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE PU:;E A Raoo e L 4 lpp/D\3 SvDATA| 11 SMBUS SMC 1 SO SDA LB 14 32 37 40 43 64 69 73
e e e e e - - - - - - - . 147F’8|:11 @860 5802 1 ) 5 |pne/ DP3 svoLk| 12 SMBUS SMC 1 SO_SCL 14 32 37 40 43 64 69 73
. Placenent note: g810 1 =¥ S 1 DFNL00GHA- 3 2200PF —— <
Place Q6830 between near rear vent on bottom side ! BDFNI%OGG%E 2 &BY. oG cERM NPO- COG CRRM 2 BC846BLP LY 2 16 | sEnse+ ADDR_SEL| © CPUTHIVENS ADDR SEL
N > (PBSO between near rear vent on bottomside -3, 0501 0201 o201 | PLACESARFIISRE T2 15 | sENSE- 7 R5805
PLACE_NEAR=Q6860: 3MM J Pl o’ yne 0
e ZEK o ISNS HS GAIN P 13 | pUR SEL 5%
Det ect DDR/ 5V/ 3.3V Proxinity Tenperature 14 I1H ;EL oW
: y Temp 74 42 OO} ISNS HS GAIN N - T, 50501
TUFE CPUTHVBENS DUR SEL @D THRM PAD  Placenment note: '
as 1 ' 1
R581003K NGSTURE. CPUTHVENS TH SEL - N LPI_ac_e EJS&_OO_ur:de_r ?PL{ A L
) R58041 Wite Address: 0x98
1/ 20w
it 10K Read Address: 0x99
201, 50
1/ 20w
201, 1
TBT, MLB Bottom Proximty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 _TBT M.BBOT THVBNS P
: P TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 2w
1
&5820 1 1 $5820 0201 R5810
BC846BLP T 3% 36 30 27 18 17 18 53 55 % 8'_PP3V3 SO 1 2 PP3V3 SO TBTM.B I SNS R
DFN1006H4- 3 2 &Y. 00 CERM R5841 BRIALNBITBIHIEHS M N_LT NE_W BTFH=0. 5 _nm
2 0201 0 oW M N_NECK_W DTH=0. 20 mm 1 05810
7ad TBTTHVENS D2 R N LA, 2—TBT_M.BBOT THVENS N s 74 V= Y 0 1UF .
N 201 1 ook R5811
1720w 2 Ot xR 225&
0201 uUs810 0201 1/ 20W
e i EMC1414-1- Al ZL L A,
-E Bt B B A TN _ MVBOP
TBT M.BBOT THVSNS N 44 74 "PI acenment note: I NO_XNET_CONNECTI ON=TRUE 2 oPL THERM / ADDR) 7 TBT | NLET THM L
3 . ! . ' Cc5813 ¢
) PLACéEi\I(E)AR:@SAO. 3mv  Place Q6820 close to TBT on TOP side 2200PF —— 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L -
1 1o0v
5 4685f|1_g — 47PF xR e 2 4 | bp2/ D3 svoaTA| 9 SMBUS SMC 3 SDA CED 56 57 40 64 70
DFN1006H4- 3 2. TBDTHVBNS D2 N
R 2 NS 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 a7 e e e oo .. GND
, Placenment note: ! 6
Pl ace 6840 on M.B bottom side opposite us810'
L o o e a a2 e e @2 @ @ @ =@ @ = = = = =
TBOTHVENS D2 P e 74 40 B TBT_M.BBOT THVENS P
NO_XNET_CONNECTI ON=TRUE -
3 PLACE_NEAR=Q6850: 3MV e e e e oo T I 5812 ¢
850 ) 1 C5850 Pl acenent note: LACE NEARLEB1O. 4 & >300PF
BC346BLP - g\,ZPF ' TBD ' o " i SYNC_NVASTER=J41 MLE SYNC_DATE=02/ 06/ 2013
2
DFN1006H4- 3 2 &Y. 06 cerm Lom st s s s s s s s s s s PLACE_NEAR=US810. 5: 5mm XTR CER TTILE
2 0% el : Ther mal Sensors
TBDTHVENS D2 N a4 74 [ZRTVe: TBT M.BBOT THVENS N . Wite Address: 0x39
Read Address: 0x38

<SCH_NUM-| D
<E4LABEL>

58

OF 121

7

6

2




FAN CONNECTOR

R6010 PP3V3_S0 848038 0sg 1517 ag 27,20 8 0
'Y NOSTUFEF
1Z6w + C6010

0201

f— 00UF
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
47|°( % Fg; RT- SM
1/ 200 NCx——(
R6065 2R, el %
47K o
+ @ SMC_FAN 0_TACH 1 2 o EAN_RT_TACH 2[ | TACH
1w 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

TTILE

Fan

<SCH_NUM-| D
<E4LABEL>

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

@ %0 o7 20 1 3y o PPBV3_SUS

'R6102  |'R6101°7°E8I63T ®| ORITICAL
100K 3;.3K 0. 1UF - VDD
0w oo T U100
2201 2201 X-”R'%%m z 64MBI T
WSON
046 SPI_M.B CLK 6 | sck si/sioof 5 SPI_MB_MOSI 4 e LPC+SF)| Connect or
SST25VF064C
o0 SPIL_MB CS L L1gcer °“"T—TA§';§m 2 SPI_MB M SO
SPI_WP L 3w e e e LPCPLUS
o0 45 15 (I SPI ROM USE_M.B 7 JrsT*/ HoLD CRI Tl CAL
NOTE: |f HOLD* is asserted VSS THRM PAD)| \]6100
ROM wi I | ignore SPI cycles. N DF40CI;43$9% 0.4V
59 50 49 40 38 37 38 3= 30 17 [PP3VA2_G3H 31~ 32
BL oBlss 56 hg| o sspszlys 151 PPBVAISO U
Uool2 . | SPL_ALT M SO oD e o
= w o0 17 y—LPC_CLK24M LPCPLUS w3 00l" o | LPC FRANE L =l T
o0 4 a7 14 LPC_AD<0> -—_ 6 e | SPIROM USE M.B 15 40 0a
e=nt O - @
o0 o4 a7 14 LPC AD<2> -— O 10 o | PMCLKRUN L R
oy LPC_AD<1> o~ ooliz e [ SPL AT CK P
o 64 37 10y LPC_AD<3> —>_ 3 00]% o | SPIL_AT CS L G e o
o 5o [y SPL_ALT_MCSI "o 5001 gug | LPC SERIRO G e o o
os 10 5@y XDP_LPCPLUS GPI O =008 g | LPC PWRDWN L am e o o
o o4 15 [y LPCPLUS_RESET_L - 0ol o [ S TD oD & = o
o0 3 5 o SMC_TDO -2 o0ol2 o [ SMCTCK oo 57 58 o
~ TP_SMC TRST L e 2100l o | SMC RESET L [T 57 55 50 54
o« _TP_SNC_MDL - 25100128 5 | SMC ROVBOOT oD 5 o
64 38 37 SMC TX L - 27 28 o SMC RX L 37 38 64
fun g 2010 o5 —=e— o o
O O - D 37 38 o
33 C 34
51651039

SPI Bus Series Term nati on

SPI _ALT_M SO 4

il SIATME .. Matt Card ROM Sl ave

PLACE_NEAR=J6TI00. I5-5mm PI ALT K 46 60
PLACE_NEAR=JGT00. 127 5mM Sp| ALT _CS L 4, o0
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1R6128 |*R6127 |'R6126 |['R6125
24.9 43 43 43
20w 20w 20w 20w
2201 2201 2201 2201
R6110 R6120
o 1y SPL_CSO_R L 155 2 sPlcso L 1743 5 SPI_MB _CS L oy e
PLACE_NEAR=UO500. Y7 5mm 5% 5% PLACE_NEARERGIZ5. Z75mm
1/ W 1/ W
R61]511 2’%’? R64]321 2’%’?

o 14 SPI_CLK R 1 2 © SPI_CLK 1 2 SPI_MB CLK 10 00
D= =" PTACE NEAREOUS00. ARST S VoYV "N\ PraCE NEARERETZE. 75 oD
CPU Mast er v gow R6112 R6122 Uzrgr—fw M_.B ROM S| ave

201

o gy SPI_MOSI_R 155 2 SPL_MosI 1043 2 SPI_MB MBIl s o0
PLACE_NEAR=UD500. AAZ:5nm 27 27 PLACE_NEAR=R6127.2:5nm
1/ 20W 1/ 20W
R61113 M R264123 M
Pl 1A 33 o SPl_MSOR) 1249, . SPI_M.B_M SO (g s
—NEARE e AVAVA ’\/1}//0\/ PLACE _NEAREUSTO0. 2 5
1/ W 1/ W

69 37

o a7 SPI _SMC MOSI 1 2
g % PLACE_NEAREUBT00. 5. T
SMC12 Mast er £ Relle
1
o o> SPL_SMG_CLK 1,15
1 R6117
SPI_SMC CS L 1,15 2

1/2%: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
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 61 OF 121
Il NOT TO REPRODUCE OR COPY I T
111 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
o o A=
1 Wmgsyeme s m
64 62 58 55 54 49 35 32 PPSV_S4RS3 1 2 PP5V_S3 U621Q,
10w 51830519
t 1 C6407 NOSTUFF CRI Tl CAL CRI TI CAL
—— 0. 1UF 3 R6413* 106401 J6404
2 1%, Eerv PVDD 160K S-47UF 78171- 0002
RISE P teato wagl 2 &
C6410 o 0805- LLP —QO
et NAX‘?LSP300 201, M N_NEGK W DTH=0. 20 mm
74 65 61 [T SPKRANP_| NR P 1|2 72 MAX98300 R P ) Ne o ol U M ILLINEWOTHRO. 30 74 6s SPKRANP_ROUT P Y
| 4 NAX98300_R N I our-| < 74 62 SPKRAVP_ROUT N 2] g
CRLTI CAL iov N NG W BT 20
C6411  xoncerm e 2
0. 1UF 0201 C{SHDN* GAIN_S__R ANPLGAI N 4 4 C
7 55 51 [T SPKRAMP_| NR N 1|2
—LhE I =i =
e 'R6412
mpégnm PGND %Q(/()’OK
o5 61 [Ty SPKRAVP_SHDN L 0w
f 2 , o1
R6411
100K
%
1/ 20w
, %01

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

Audi 0: Speaker A
d} Appl e I nc. <SCH_NUM=| D
®

<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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13" SPECI FI C
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SKI PSEL Str ap
VREF2 Aut o Skip (Hi gher Efficiency)
VREG3 OOA Auto Skipl(Lower Efficiency)
64 62 41 _PPBUS_S5_HS OTHER | SNS BYPASS=Q7520. 1: 1. 5mm
62 53 36 PPSV_S5
cr542 1|, crsa0t|, |* C7570 1 cr541 62 58 55 54 49 47 35 3 EPSV SARS3 cr584 1, crss2 t|, | c7s81 1 C7583
62UF- 0. 0230HM 62UF-0. 0230-M—— —— 1000PF  —— 1uF 62UF- 0. 0230HM }QWQOPF
200 200 T~ 10% 0% s4_PSVP3V3 VREGE e
1y 2 1y 2 2 3% ceru 2 M N_LI NE_ W DTFH=0. 2 mm ) 2 3% ceru
et ey od 0201 02 M NNECK_W DTH=0. 2 mm e pay Fii
54 P5VP3V3 VREF2 BYPASS=Q7560. 1: 1. 5Srm
1 o & & N G 1
R7500 c7501 c7503
0 B B = 0.220F — 220F —— P3V3 S5 VBST R
s [} z [ M N_LINE_W DTF=0. 6 mm
120w © S i i y oy ) M N_NEGK_W DTH=0. 2 mm
u: Q = " M N NEGK)
01 g g g m iy g 5
F=400KHZ SKIPSELL L p Cs %273@”3
PP5V_S4RS3 POVPSVS S PORL SKI PSEL2 o PP3V3 S5 REG R 42
/16w PP3V3 S5 REGR
sess s gy EESVEMER 1 14 JocseL u7501 ENL1z_sweme o7 20 5 iisn
&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 OQUTPUT L7520 DI DT=TRUE 6 | M N,UE(N}(E,V\/ww gﬁg g mm Dl DT=TRUE g Dl DT=TRUE M N_NECK pava S5 REG L L7560 6. 5A MAX OQUTPUT
M NN mm G |
G - EE PSv S4RS3 DRVH 1 |DRVHL — DRVH2| 24 P3V3 S5 DRVH O DI=TRUE -
2.2UH20% 13A- 0. 0120HIT 7 [ lvsw TR] 4 M N L NE W0 6 mm BGTSTRUE | GATE_NGDE=TRUE i GATE_NODE=TRUE O BT=TRE Y 2 2UH 20% 130 0. 0120 F=400KHZ
’ - - 2 S CRITICAL — ST W = ez SW TG NGBESTROE SoeTRE NI - - - SRTToA
CRITICAL M N LI NE_ W DTH=0. 6 mm O DT=TRUE TG NCDE=TRUE T NoDE= = o
Pl MEO63T2R2MS- SM LN L Pl NEOB3T2RNS M
150UF- 0. 035 15251798 M NNEGCWDTH=0. 2 mm PS5V _S4RS3 DRVL 30 |DRVL1 DRVL2| 27 P3V3 S5 DRVL M N_NECK 15251798 . 150UF-0. 018CHM 1. 84
c7552 ', 2 2 | M N_LT NE_W DTH-0. 6 mm D DT=TRUE GATE_NCDE=TRUE GATE_NODE=TRUE D DT=TRUE s 2 2 C7590 Crs02 C7572
M N_NECK_W DTH=0. 2
—_— c7s50 * gstzo xw521g] 5 = PS5V S4RS3 CSP1 7 ICSP1 Csp2| 18 PSVIRES (P2 steog] stelg] 0% .

20% .

3 100F e b NO.STH P5V_SARS3 CSN1 8 _|CSN1L CSN2| 17 P3V3_S5_CSN2 b b 2 v 6.3V 2 .
Pav- T 20% PLAGE NEAR=L7520. 1: 3mm C7518 R7sAE™ CJ?S:B oo o TR XIR, CERM
cho M R .

R 2 PLACE_NEAR=L7520 2 brm NOSTUFF ?‘Illuzz 54 _P5VP3V3 VREGS 1 ,\;\{\' 2 P5V_S4RS3 FUNC 11 |MODE RFL3 P3V3 S5 RF| 1'| |2 PLACE_NEAR=L7560. 1: 3mm PLACE [NEAR=(]7560. 2: 1. 5rm
. L C7571 PLACE_NEAR=L7520. 1: 3mm 11 i Psv S4rs3 viBl 9 |VEB1 vFB2| 16 P3V3 S5 VFB2 11 PLACE_NEAR=L7560. 2: R TICAL
:?725? 1000PF > 1% PS5V S4RS3 COWPL 10 _|COVPL covp2|_1s S5_covez Loy 190UF- 0. 018QHW 1. 8A
10% e s e ML (WD 2 WCINE WoTEEo. 2 <7 e .
2 1Y - 0402 M NNEGIW DTH=O. 1 mm PSVSARS3 EN R4 |ENL EN2| 21 Pavsss & N m 0402 K 07533 p—
0201 s |pcooot pcooD2|_20 R754 PLACE_NEAR=L7560, 2 53 S
- R7547 546 X S
CEXEARL7520. 17 1. 5mm| 1. 33K 1. 54K s case-m M
A 2 R O STURE GND THRM_PAD .
P5V_S4RS3 VFBLD) Y R7536 |, R7537 " " Y f
TE WDTHE0 2 7.5k
M NREGW DTHEO 3 | wzow 5 20K . S| xwrso0  ©| 35353905 wzow A v s e
201 e Daow R7549 il 201 R7516 \7“ M N_NECK_W DTH=0. 1 puas
0 v 0 : z 6. 65K 2 X7R- CERM =
2 201 5% 1% =
. P5V_S4RS3_COVPL_R : eow J_ PLACE_NEAR=U701. 28: 1mm 1120w 0402 R7563
R7556 cr537 1 o Yo 10
= 4. 22K c7536 1 20mr —— |7 : 3750w
120w 4700PF 10w —— Pavs S5 csp2 R M
10% oo 2 M N LI NE WDTFEO. 2 nm DI T=TRUE 2201
205, o, M NCRECKW BTHEO, 1 mm s < e R
201 ™M N_LI NE_W DTF=0. 2 mm M N_LINE_ 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 _PsvRaVS VREEZ 4 _P5VPaVE VREFD 23. 2k
M N LI NE_ W DTH=0. 2 mm 1
M NNECK_W DTH=0. 1 mm 120w
P5VSARS3_PGOCD 2 20t
50
M N_LT NE_W BTFE0. 2 mm <
M N_NECK_W DTH=0. 1 mm M N LI NE_ W DTH=0. 2 mm
- - 59 37 @ S5_PVRGD M N_NECK_W DTH=0. 1 nm ]R7561
10K
Glo Psveavs_seno 1%
M|N_LI NE_ W DTH=0. 6 mm 120w
M|N_NECK_W DTH=0. 2 mm W
ThcE=ov , 201
PLACE_NEAR-UPS01. 4: 2mm PLACE_NEAR-U750. 23- 2mm
'R7551 'R7552
0 0
5% 5%
1/ 20w 1/ 20w
VE
20201 20201
s [T P5VS4RS3 EN s D S5 _PWR EN

ﬁ&c NVASTER=JAL NLE

L

5V S4RS3 / 3.3V S5 Power

<
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1. 05V SO Regul at or

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

Cc7620 |, cre21 |, C7622 1| 117619 1 C7624
s1 42 38 27 17_36 35 11 8 s__PP1VO5 SO 62UF- 0. 0230HM—— 62UF-0. 0230hM—— 1000PF —— ——62UF- 0. 0230HM 1UF
6462 53 58 55 20% 20% T 5% 20% 19%
v 2 v 2 25V, 2 1v 2 18V
o P o P cERM iy XoR
case- 8251 case- 8251 0402 casE B251 402
PlVUE?IONEBa[)TTr*RC l PLACE_NEAR=Q7630. 8: 1. 5nm
PP5V SARS3 M N-RECK-W BTHEO, 3 1
64 62 55 54 49 47 35 32 ’ C7601 : D OTTTRE + C7630 -
10UF —— 0. 1UF
i T 1 [ i
2 2 >
C7800 1 _ 7o i
10%%'::7) 0 " 5% CRLTI CAL
v, 1 i Q7630
X = 5y
BYPASS=UT600. 13 Trm. ~ FDP(E%I__FQ:LZS
= VLDA'N P1V05S0 VBST
o - s A
12 [vsIN VBST[_L. RUE m o7
Scrub S3 & S5 pins connections! u7600 PRH R7§31 = R7640
P1V05S3 EN 17 |s3 P1V05S0_DRVH 1 2 _P1vbsso DRVHIR | sl 1 ]
TPS51916 M N_LI NE_W DTF=0. 6 mm N_LT NE_W DTH=0. 6 m - L7630 ‘%
50 PLVO5S0_EN 6 _|s5 N MNNEGCWDTH=0 2 mm &% N_NECK_W DTH=0. 2 mm| T 5 Tw 62 64
P1V05 SO VREF 5 DRVL| 11 Bor=TE VL Bor=reE | 1. 0UH20% 11A- 0. 01104V 061 rr PP1V05 SO 48,0,
- A
e " CRITICAL ool 20 e sufls Loy : 2o srmen LA Vout = .08y 0¥
C7615 1 'R7611 -~ "eivosso Fe 8 |rerin VDDQSNS; 9 ML RECCuEn D 2 e 7T NOSTUFF - FEsnadtit™  Yeocvigrio 2 w3 ¢ CRITI CAL ‘
SW TCHNGOE=TRUE VOLTAGEST. 05V
3 o iea
0.1 — 35. 7K NNEGKW BTHEO. 1 P1V05S0 MODE 19 VTT\S/'\T 1 e v"| D PT=TRE |I— cr649 1|, 21A Max Qutput
330UF —— =
X7R- 2 20w P1V05S0_TRIP 18 [TRI P P1V05S0_DRVL 7 |LsG e ELam = 300 kHz
s & o 5201 VTTREF M N_LI NE_W DTH=0. 6 rm 1 C7623 B 2
s e s am 1 NNEGW ETHEC: 3 1000PF —— e
B DT=TRUE Y 74 a2 8%
PGND D D PAD” s 2
CRI Tl CAL
1
59769_?{2 1 C7616 d J 9 4 P1V05S0_PGOOD oD = g g g 32 7 QOTH SN0 SO N .|* creas8 s sesecrtas s m 2
1% 0 N 'R7610 |'R7613|'R7614 N 0. 0014k, — %0 XW 61,00
2 19 1K 47. 5K $17. 4K ] 2O 2 oo M
,201 0402CERM izé o‘é o‘é X7R SAE@" PaLv- TANT
s s s o 9402 o ow ow ow eE oM 1
5201 5201 5201 L .| C7650: T =
' ' XWF 6000, 0- 2248 —— -
SM C% P > —
. 0
P1V05S0 AGND
M N_LI NE_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
M N_LINE_ W DTH=0. 2_rm 5% M N_LINE_ W DTH=0. 2_rm
M N_NEGCW DTH-0. 17 fm 120w M NCNEGKW DTH=0. 17 1
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 FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
7 *C7797 AND C7799 SHOULD BE PLACED I 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_PWV SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 o e i
3AMP- 32V- 467 : :":;SE IS\?vfcgngi Ssi' STR B EN PLACE_NEAR=L7701. 2: 3nrm
os 62 50 40 42 41 z» _PPBUS_GBH 1 24 PPVI < SV - CRLTI CAL CRI TI CAL
= ; AND PPBUS_SW BKL L7701 D7701 PPHV_SOSW LCDBKLT 60 62 64
603- HF VOLTAGE=T2. 6V hal ON THE SENSOR PAGE 15UH 2. 8A 24! 33
PLACE_SI peBoTToM (1R 788 Ccrrse:t wn PPVIN_SOSW LCDBKLT , 1YY Y2, LCDBKLT BOOST A NJ K
3L % o CRI TI CAL PINBOS3T-SM | M N-RECR-VY BTFED: 150 v LT CRITI CAL | CRITI CAL
%mw XTR GERY 2 c7712 1C7713 SR AT RB160M 60G| |1C7796 |1C7797 [ Cr799
- - Zg%/OPF - %Q/UF - %00/ UF
LCDBKLT EN DIV L 2 S9% 2g 2g
C 4§¥ 04§QCEFW' 1210-1 T 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3nm PLACE_NEAR=L7701. 1: 3nm
]1.04/17K ____PLACEfNEAR:Lﬂ?BEAéE %%_D775’&A9E3NEAR—D7701 2:5mMm
Sow
231 SR 2l aolds 3 1h2e PPSV_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT_SW LCDBKLT FB 1 2
707 | bp BYPASS=U7701. D1: 5mm BYPASS—U7701 D1: 3mm ﬁﬁ ] Eﬁi‘r’% . PLACE_NEAR=C7797. 1: 5mm
DWN5LO6VK- 7 : Cr77101 | IECE BFHES: 1 MM
SoT-563 1LéF f— /01UF
[ 0%~
oot 6oS°F 2 R CERM .
|G S[a wwunnsl P PPVE SO J 10.2 ohmresistors for current
EDP_BKLT_EN LCDBKLT_DI SABLE :
13— Pl 1_EN
BYPASS=U7 701, CA: 41 nmeasurenent on LED strings.
707 |0l ! 71 _‘é 1 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
BVK‘ pe 618V T 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
cerv bSgR 2 3 a) g
|_‘ (GND BKL SGND) 1 St s E 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[c™sh Ur7701
10— BKLT_PLT_RST_L 25- BUVP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swol Bl
1 ,\1/%2 BKL_FLTR @ friirer swa| B2
R7753 uZbw BKL_| SET B3 |iser 1B F| 25 R7718_ o BKLT: PRCD
09 40 25 19 10 14 Ty SVBUS PCH CLK 1 A 2 201 BKL ESET B4 | et % - 2 ~ uLv\IJED RETURNmZn 60 6
R7757 1/ 20W D3 gLA@ NEAR-U7 701, £5: 10mm NZNECK-W DTH=§ go mm
SVBUS PO DATA 1 o1 T 0 BN oura| E5 BKL_| SENL BKLT: PROD
69 40 25 19 16 14 SpA cut2[ D5 BKL_| SEN2 R7719 0 2 LED RETURN 3 o0 6
AddrT 0x58(W )/ 0x59( Rd) 1/5/°w BKL_PWM | o curs| S BKL_I SENS NREQRA BTESY 207, M"R#h%—w BREB-? i
5780 1 2 BKL_EN A3 |en cura[ E3 BKL_| SEM & B "EKLT PROD CRECKS - 20 mm
ss s _PPVIN_SOSW LCDBKLT R BKL FAULT Y . cuts| E2 BKL_| SENS
%9 IR7715 TP7701 g=* R T1 CaL e[ E- BKL_| SENG T o0 o
100K PLACE_SI DE=BOTTOM E4 REEALBIEGY: £9: T8hm M RHVEOE WBRES 30"
nZOW n a nhn BKLT: P
EDP BKLT PWM 1R73730f' R g' g' %‘ %‘ _R7721 0 2 LED RETURN 5 w0 o
Rt 5%V Fpwn=9. 62kHz 0. EW NF-LF 40
1/2h§,_gw 1 C7704 L | _LED=17. 1nmA see spec for others g| 5| 2|% BKLT: PROD
—— 33PF 1R7755 R77141 1R7716 R7722 0 1 2 LED RETURN 6 60 64
2 %é%) @G W NERESR-W BTEED: 30" SMDNILIINBE Wf):ﬁ-"'_:?.g m
0201 Egﬁow 1 ngv %%OW PLACE_NEAR=U7701. E1: 10mm N”NECK“W DTH=0. 20 nm
L 5301 20%, XW 710
= SM
D_BKL _SGND 1552
| _LED=369/ Ri set fiistel TR L
( EEPROM shoul d set EN_| _RES=1) PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backl i ght Driver & Detection
CRILTI CAL
L7750
T - V= 10UH- 0.58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750.1:2: 2 MM CRLTI CAL
N 1098AS- SM \] 7715
C7750 . ~ FF14A- 4C Ri1DL- B- 3H
% gn 2 N FS- RT- SM
403°F I 50 NCx——(O
L | SPNO35007G DN
@ SMC_SYS KBDLED 3 |en 7 [_2'0
CRI Tl CAL Vo)
« KBDLED FB 6 |rs out| Les KBDLED ANCDE J U D
g ? RE(_EL(;X\{IDTH:E; 2 ’\l\ellxim RE(_EL(;X\{IDTH: .2 W C7755 C7756 - .
1 1 1 H }
R7700 oo  BRY —L g 22UF L ¢ 22UF
1/16W < o 2 ?68\,;{ CERM 2 ?EX_CERM 51850793 SYNC MASTER=J41 M.B SYNC DATE=02/ 06/ 2013
T 0603-1 0603- T pin - -
2 LCD/ KBD Backl i ght Driver
4 d} Appl e I nc. <SCH_NUM=| D
e <E4LABEL>
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1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).

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

dividers (200/100) to 3.3V S5, which burns 100nWin all S-states.

CRI Tl CAL
XDP
u7840
o4 62 59 58 40 10 14 11 5 _PP3V3 SUS Bt o1V o
4Bl AS
sl autl Vout = 1.05V
R Max Current = 0.35A
EN NGZ_ NC
XDP XDP
- 1. 8V S3 REGULATOR 7840 ao B L 841
BE R ’ ’ . .
pABY
! N 15251870 T
R7829 =
ur7820 L7820
| SL8009B 2. 20k 20% 2. OA- 0. 108CHM 0. 100/92
DEN 2520-SM %A\é\/
0612- SHORT
s D P1V8S3 EN 2lEn CRI TI CAL LX|8 P1v8S3_SW i Y Y Lz PP1V8 S3 REG R 1 2 _PP1Vv8 S3 20 21 22 23 57 62
o PLV8s3 PGOD 3 6 AR ETRE cRITICAL M NN BTTES 5N M
50 POR VFB] P1Vv8S3 FB VOLTAGE=T. 2V CRI Tl CAL NC NC
4 5 17823 |1 cr821 CRIT1CAL
KI P RS L 27pF ey C7825 1 Vout = 1.794V
GND _ THRM_PAD R7820" T, & T, 6% 2208 —— Max Current = 1.8A
NPO- C0G CERM R CERM 1 o3V —
7 ° 113K oo ¢ 505 xor ceRy 2 Freq = 1 Mz
106 603
11200
201,
<Ra>|
R78211 CRI TI CAL
90. 9K Cc7822
" % 22UF ——
1/ 20W 22T
E?TS . n it ©
< >
Vout = 0.8V * (1 + Ra / Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V5_SO
3429 28 18 17 16 15 13 11 22PP3V3 S5 4 | AS —aVe O 8585962 64
Vi = 1.5V
62 57 23 22 21 20 [TR)-PPLV8 S3 N outlL out 5
% 2 [Ty PM SLP S3 BUE L 3 |en N2 5 ne Max Current = 0.02A
-
C7870 an B 1C7872
10 —— 5| 7| —— 2. 2UF
10 To%

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

lSYNC 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 1 — PP1V5_S0SW AUDI O HDA 8 11 17 58 .
5+, PP1V5_SO 1 2 1 2 | PPIVS SOSWAUDI O HDA, . 1 3 3 SUS S h
o) Ny NN 2 QDA . 3V W { C wr
NOSTUFF A A VRRE G %88 20
R8040* _ ;
0K US040 — PP1V5_SOSW AUDI O 58 61 05 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 [ VN W 3 )
ezl v vou([er AeE e ot Bl U T Y N% J Eop: 112ma D
o1y CRI Tl CAL uso040 * mm—P3V3SUS EN < |on 2
. 5SOSWAUDI OJEN | Glov ap 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
02035k 2 R(on) 19. 6 nOhm Typ 0201-1 R(on) 18.5 mOhm Typ
s @1.8V 21.8 nOhm Max { @2.5Vv 25.8 nChm Max
L Current 2A Max = Current 2A Max

1. 05V PCH HSI O Swi tch

52 &1

3.3V S4 Switch 3.3V SSD Swi tch T -

RQ00 ]
0. 002 o293 19 17 30 13 13 11 o _PP3V3_S5 csol%é i .
. %4 64 kén/ 74 64 62 60 53 58 57 42 18:70 VDD
%% pp3va S5 TPS22924 s
Btk o P AL, PP3V3 S4 FET R FWans PP3V3_ sS4 20 3130 20 39 02 08 a0 SLGLéSAcP)':(LJ4571VD 2
B2 )Z:IF: . gf( t MOK % ﬁﬁES oMM 3J< J<4 EDP: 119mA - JiiBOUZ:O = TOFN 3 ] qu PPLVO5_SO 0,11 15 30,37 27 oo 51
.
o 20 1 S4_PWR EN 2 |on VDD 2 By - PCH HSI O PWR EN 9 |ov CRI TI CAL s| & PP1V05_SOSW PCH HSI O s o2
= 2 10 (D> a0 us000 Us070 I By er oo N EDP: 1.84A o
C80001 g Par t TPS22924C SLGBAP1453V = an
1.008 — N - P3V3SOSW SSD FET_RAMP 7 |cap  TOFN ol 3 o . usoo05 C
623V Type Load Switch -
02030R 2 R(on) 8.5 nohm Typ C8071 1k > SSD PR EN o 2 Jon CRITICAL (| 5 e EP3V3 SOSWSSD FET Ru o op 1 Par t SLGBAP1417V
{ @2.5V 25. 8 mhm Max 4700 g@ G\D MN-kER-W BHHES: 38 sense R on sensor page B Type Load Switch
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17 39 25 36 37 38 40 46 49 50 —— 8 11 14 18 46 57 58 59 62 64 \'glc{“ NECK WUTH=D 2 M
PP3V42 G3H 320 35 35 37 % 40 40 40 50 ) — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 VAKE BAst- TR
PP3VA2_GaH gaamanmoree — PP3v3 SUS 511 14 18 46 57 58 59 62 o8 =PPLV0S TBICO 26 27 62 64
pRBsRA —
PP3VA2_GaH PP3V3 SUS
17 30 35 36 37 38 40 46 49 50 8 11 14 18 46 57 58 59 62 64
PPaVA? GaH RER
PPaVA2 G3H 3§38 83 2 3 8 &8 “° pP3v3 s3 PP3V3 S3
17 20 25 26 27 98 40 46 49 50 = 15 18 19 33 36 40 41 58 62 64 os 27 _PPVIN SASW TBTBST FET
59 61 62 64 65 M N_LI NE_ W DTH=0. 50MV VCOLTAGE=3. 3V VOLTAGE:
PP3V42 G3H e 40 46 49 5o M N_NECK_W DTH=0. 20M  NAKE. BASE=TRUE
REE R =,
PP3V42 G3H FEpT N PRSVSRS3 1533 1999 % 40 a1 62 5716 _PPLVOS SUS PP1V05_SUS .
= = 57 62
PP3V42 G3H ey - - B N , — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 M N LTV o T
59 61 62 64 65 M N_NECK_W DTH=0. 2 MV
PP3V42 G3H % ) — PP3V3 S3 15 18 19 VOLTAGE=1. 05V
5 % 1 i e e = erovis - "PRives Sk CPU "VOORE" RAILS
15 18 10 33 36 40 41 58 62 64 PP1V05_SUS
1317 5 _PPVRTC G3H — = = 16 57 62
54 62 17 Gt PPVRTC G3H 8 12 13 17 62 64 p—— SPP3V3 O3 15 18 19 33 36 40 41 58 62 64
— PP3V3 s3
= 1s 10 19 33 64 62 59 58 578 _PPLVE SO — 64 62 52 42 10 5 _PPVCC SO_CPU —
PPava_S3 1518 10 8 o544 s PP1V5_ SO 857 58 59 62 64 = PPVCC_SO_CPU. 8 10 a2 52
15 18 19 33 36 40 41 58 62 64 MN_LINE_WDTH=0.3_nm MNLINEWDTH:DSNM 62 04
PP3V3 S3 M DTH=0. 17 mm MNNEGK W BTH-0. 25 1h4
—_— 5V
8 12 13 17 62 64 — 15 18 19 33 36 40 41 58 62 64 MAKE_BASE=TRUE NAKE,BASE:TRUE
sazuy il eve s = PPAV3 SO o0 s 2o 92 oo =—frve s oy g
% = §218%85.% =
NN LN W DTHEG S Wa voLTAGE=S 3y L T i P P P B S = PPIVS S0 8 57 58 59 62 64 = PPVCC S0 CPY 819,42 52
NECK ) BASE=TRUE
— PP3V3 SO &
= s %0 R N — PPIVS SO R
L 8 11 12 13 15 17 18 27 30 36 B
2 54 53 3 _PPSV S5 — PP5V_S5 )\ — PP3V3 SO 39,4993 12 43 44 45 5o 5o 61
= M N_LLNE WOTHED. 5 W oo e = ah L BROHBERRS
e = — PP3V3 SO HEL R
— PP3V3 SO BEBBULEBEE
36 53 54 62 p — PP3V3 SO 8218%5%12%s 17 18 27
B = oravi 0 Bidofidig s
36 53 54 62 811,213 1517 10 27 30 30
PP3V3 SO 3% ie o252« PPOVE SO DORVIT = PPOV6 SO_DDRVTT 2t 55 62
BER
™ NCLTNE
= sl g g g DEOVSIRSS PP5V_SARS3 52 35 47 49 54 55 50 02 o8 PE3V3_ S0 LRI TR U AR W ST 57
FLRE W D05 PP3V3 SO 30%30"81132 8574 8578680617 VOUTAGES0. 75V
L ) M 8 11 12 13 15 17 18 2 - =
g e s B0 1 T L0 SPOV6 S0 DDRVIT
- BASE= s 24 53 62
— ppav3 s0 LhpBEiugee” PPOV6 S0 DDRVTT
24 53 62
— PPsv sarss ot i o ot ot o — PPav3 50 P e
= i Lhnnnnn | — peawe 0 B L0
| — Ppsv sarss 52 55 a7 40 53 55 50 62 04 PP3V3 SO e
— PP5V S4RS3 %2 35 47 40 54 55 50 62 6 p—=—FPV3 S0 o 42 90 27 730035 41,4 g, PPLVOS SO = e
——  PP5V S4RS3 o 35 47 45 ks I o , — PP3V3 SO 0% m — ™M N_LI NE_W DTF=0. 6 WMV 8a°58"63%640 17 27 38 42 51 55
: PP5V SARS3 = PP3V3_S0 o P {\//IC{V NECK_ WDT'-FD 175 M
— 32 35 47 49 54 55 58 62 64 — 8 11 12 13 _15_17 18 27 30 36 38 (Y
L I i B T o T
— PP3V3 S0 5 13 12 13 15 17 18 27 30 36 3
— PP3V3 SO 39 40741742 43 4474556 59" 61
—— ey 1 3P BB BE ), — PP1V05 SO 6 8_11 15 1
— PP3V3 SO 3658 88 61 o3 &1 &5 %4 — PP1V05 SO 8a%s41c3%64° 17 27 30 42 5L 58
— B =
— PP3V3 SO pRBnRBaRRS PP1VO5 SO So%sdle3delt 17 27 0 42 51 ss
a1 a0kks 2z 12 9§ _PP5V_SO — PP5V_SO — PP3V3 SO 62 64 65 —— 84854161536 17 27 38 42 51 55
62 61[FS 55 56 52 = 16 17 32 45 46 51 52 56 58 59 = 8213%18%12% ¢ 17 18 27 30 36 38 —  PP1V05 SO 859 62 64
FHE wore s By PP3V3 SO e e N S0edlod5ele 17 27 38 42 51 55
2 mm —— 8 11 12 13_15_ 17 18 2 p— 62 64
VRLTAGESY 8,14014, 18,15 L, 52000, , — PP1V05 SO 68_11 15 16 17 27 38 42 51 55
€ BAS p— PP3V3 S0 844%5 Thag 30 40 41 42 43 44 45 — PP1VO5 SO L
B o e FEEEE - — 8.0 AL 3040 17 27 30 42 51 55
—— 16 17 32 45 46 5152 56 58 59 = $112 13 35 17 38 27 20 26 28 — PRIVOS SO
| — PP3V3 SO pRBERRERRS —  PP1VO5 SO 8a%54tek56}0 17 27 38 42 51 55
= 8n — 5
PPSV_S0 16 17 32 45 46 5152 56 58 59 p—FF3V3 S0 SRR ) —  PP1V05 SO 8675816 6l 17 77 %0 42 o1 5
By — 8940411323314 8576680 %81 — 6 8_11 15 16 17 27 38 42 51 55 N i G
PPSV_SO 16 17 32 45 46 51 52 56 58 59 =PPava 20 8,11,12 13,15 17 10 27 30 30 §8 —  PP1V05_SO AR Di gital ound
BuH SoM0'51 %2 8 04 578670001 661115 16 17 2
PP5V SO PP3V3 SO I = 518 17 27 38 42 51 55
16 17 32 45 46 5152 56 58 59 8 8 39 40 41 42 43 44 45 PP1V05 SO 58 59 62 64 D
PP5V SO 61 62 éé ég :1‘ ég é7 ég 27 30 36 2555;1s§5 35 17 27 38 42 51 55 \Y T =
1817 37 52,09 49,42 1, PP3V3 SASW SNS PP3V3 S4SW SNS 4142 43 58 62 PP1V05_SO oo a1 45 16 17 27 30 42 51 8 Mq“ REs BFHES: QiR
PPSV S0 el g g RS DTS, Somm Ve St PP1V05 SO oo gicte RECFREY BRES: B0
oPov S0 I NEG P BASETHUE 6 81115 16 17 27 38 42 51 58 L
16 17 32 45 46 51 52 56 58 59 o6 59 62 o4
sy w© e PP3V3 S4SW SNS 4142 43 58 62 — PPLVOS SO 840 AL 3040 17 27 30 42 51 55
16 17 32 45 46 51 52 5 _
e e o 50 59 | — PP3V3 S4SWSNS 41 42 45 58 62
1017 =
£rsy =0 1847 27 45 45 51 52 50 5 5 PP3V3 SASW SNS a1 42 43 50 62 G MASTERSIAL WVCE SYNC _DATE=01/30/ 2013
16 17 32 45 46 51 52 56 58 59 — RS
sy wuz | —  PP3V3 SASWSNS 41 42 43 58 62 PP1VO5 SO P A i
1917 3 45 46 51 52 56 58 59 —  PP3V3 SASWSNS wazasseez o0 ® SWPCH HSI O = PRLVOS SOSW POH BS1 0 511 58 62 ower | ases
—— M N_LTNE W DTFEO. §
—  PP3V3_S4SW SNS 1.84A M NCNEGKW DTHE0. 3
41 42 43 58 62 NM
= 7 %
| — PP3V3 S4SWSNS o1 42 43 58 62 Appl e I nc <SCH_NUM>| D
—  PP3V3 SASWSNS a2 a3 s 62 = P ] 51150 62 o ’
— Pp3v3_saswsns aEno — _PP1VO5_SOSW PCH HSI O o1 s a2 <E4LABEL>
—  PP3V3 S4SW SNS a1 42 43 55 62 NOTI CE OF PROPRI ETARY PROPERTY:
[ — eeava seswns war e ISR aLme ey s e
—— PP3V3 S4SW SNS 41 42 43 58 62 THE POSESSOR AGREES TO THE FOLLOW NG
—  PP3V3 S4SW SNS | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 1
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8 7 6 5 4 2 1
Menory Bit/Byte Sw zzl e
LPDDR3 Command/ Addr ess
MAKE_BASE MAKE_BASE MAKE_BASE
, =MEM A_A<5> —  TRE _NEM A CAA<O> 2020 70 » =MEM A DQ<0> _ _ TrE _MEM A DQ<9> 770 ~ =MEM B DQ<O>  _ TrE _MEM B DQx12>
, =MEM_A_A<9> — t=Ee  MEM A_CAA<I> 020 2w =NEM A DO<1>  — Tme  MEM A DQ<I2>  ,+o » =MEM B DO<1>  — TmE MEM B DQ<9>  ,+
, =MEM A_A<6> — TrE MEM A CAA<2> 20 24 70 - =NEM A DO<2> __— 1pE MEM A DO<10> _, . ~ =MEM B DO<2> __— Ttrg MEM B DQ<10>
, =MEM A_A<8> — TrE NMEM A CAA<3> 020 » =MEM A DQ<3> ___— TrE _MEM A DQ<11> ~ =MEM B DO<3> __— TrE MEM B DQ<11>
; =MEM A_A<7> — TrE MEM A CAA<4> 2024 70 - =NEM A DO<4> __— TpE  MEM A DO<8> __, » =MEM B DO<4> __— Ttrg MEM B DQ<13>
, =MEM A BA<2> — 1pg  NEM A CAA<5> 020 » =MEM A DQ<5> _ — Trg MEM A DQ<I3> ~ =MEM B DO<5> ___— Trg MEM B DQ<8>
weszmmr MEMA CAA<6>  — e MEM A CAA<6> 7 20 24 6 70 » =MEM A DQ<6> __— TrE _MEM A DQ<14> ~ =MEM B DO<6> __— TrE MEM B DQ<14>
, =MEM A A<11>  — 1pg  MEM A CAA<7> 02 - =NEM A DO<7> ___— TRE MEM A DO<15> » =MEM B DO<7> __— Ttrg MEM B DQ<15>
; =MEM A A<15> = 1mg MEM A CAA<8> 020 » =MEM A DQ<8> __— TrE MEM A DQ<O> ~ =MEM B DO<8> __— TrE MEM B DQ<O>
, =MEM A A<14> — 1pg  NEM A CAA<9> 020 » =MEM A DQ<9> _ — TrE MEM A DQX1> ~ =MEM B DO<9> __— TrE MEM B DQ<1>
_ — » =MEM A DO<10>  — 1mE  MEM A DQ<2> ;4 » =MEM B DQ<10>  — 1mE MEM B DQ<2> ;4
. MM A Cas = e caneis o 0 =MEM A DO<11> — tme MEM A DOS7> ;o = =MEM B DO<11>  — Tme MEMB DO<7> ;4
T NEM A VE L = EVM A CAB<2> B 0 =MEM A DO<12>  — TRE MEM A DO<A> .. » =NEM B 12> — M B _DQ<4> ;4
MM A RS L = o VEM A CAbess nr » =MEM A DO<13> — Tme MEM A DO<5> ;. » =MEM B DO<13> — TrE MEM B DO<5> 4
, =MEM A BA<O> __— tmy __MEM A _CAB<4> e 0 =NEM A DO<14> — TRE MEM A DO<3> ., » =MEM B DO<14> — TRE MEM B DO<6> .4
T CNEM A Aco> = A CAB<to . 0 =MEM A DO<15>  — tpE MEM A DO<6> ., » =MEM B DO<156>  — tme MEM B DO<3> .,
M A CAnes = 0 =MEM A DO<16>  — TrE MEM A DO<29> 4 » =MEM B DO<16>  — tme MEM B DO<28> ;.
T T A AclOs = o \EM A CAB<7o 721200370 0 =MEM A DO<17>  — TRE MEM A DQ<28> 4 » =MEM B DO<17>  — TRE MEM B DO<29> ;.
I =MEM A A<l> = tnE  MEMA CAB<8> ... 0 ZMEM A DO<18> — tRE MEM A DO<27> o, » =MEM B DO<18> — tme MEM B DO<30> ;10
, =MEM A_A<O> — TrRE___MEM A CAB<O> 212070 o =MEM A DQ<19> — 7TrUE MEM A DQ<B1> » =MEM B DO<19> — TRE MEM B DOQ<27> 4
wnnm BMEMA CDI<0s = i MEM A CDT<0> paeo » =MEM A DQ<20>  — TRE MEM A DO<24> ;. » =MEM B DO<20> — TR MEM B DO<24> ..
5 [P RevDL 5 [P RevDL » =MEM A DO<21> — Tme MEM A DO<25> ;. » =MEM B DO<21> — Tme MEM B DO<25> .
63 7 T - T - 763 0 =NMEM A DQ<22> — TRUE MEM A DQ<26> ;5 . =MEM B_DQ<22> — TRUE MEM B DQ<31> 5
w7 = TRUE 7o 2 =NEM A_DQ<23>  — TmE MEM A DQ<30> ;1o » =NEM B DO<23> — TmE MNEM B DQ<26> ;1
, =MEM B_A<5> —  TrE NEM B CAA<O> na » =MEM A_DO<24> — Trg MEM A DQ<18> ~ =MEM B _DQ<24> _— Ttrg MEM B DQ<20>
, =MEM B_A<9> — e MEMB CAA<l> o 2 =MEM A DQ<25> — TrE MEM A DQ<21> 4 ~ =MEM B _DQ<25> _— TrE _MEM B DQ<16>
, =MEM B_A<6> = me MEM B CAA<2> SRS » =MEM A DQ<26>  — 1mE MEM A DO<16> ;40 » =MEM B DQ<26> — 1mE MEM B DQ<23> ;4
, =MEM B_A<8> = me MEM B CAA<3> 22 20 70 » =MEM A_DOQ<27> _— TrE MEM A DQ<23> ~ _=MEM B _DQ<27> _— Ttrg MEM B DQ<22>
, =MEM B_A<7> — TrE NMEM B CAA<4> v 2 0 » =MEM A_DOQ<28> — TrE _MEM A DQ<20> ~ _=MEM B _DQ<28> — TrE MEM B DQ<21>
, =MEM B BA<2> __— 1y __MEM B _CAA<5> 22 20 10 » =MEM A DQ<29>  — tmE MEM A DQ<19> 4 » =MEM B DQ<29>  — 1mE MEM B DOSI7> ;4
weszmnr MEMB CAA<6>  — 1 MEM B CAA<6> 722 24 6 70 » =MEM A DO<30>  — TRE MEM A DQ<22> ;4 » =MEM B DQ<30> — TREE MEM B DQ<18> 4
, =MEM B A<11> — 1pg  MNEM B CAA<7> w2 a0 » =MEM A DOQ<31> — TrE MEM A DQ<17> ~ =MEM B DQ<31> _— TR _MEM B DQ<19>
, =SMEM B A<15>  — 1py  MEM B CAA<8> 22 20 70 2 =NEM A DO<32> _— TR MEM A DO<41> » =MEM B _DQ<32> _— Trg MEM B DQ<44>
, =MEM B A<14> — 1pg  NMEM B CAA<9> 2 2 =MEM A DQ<33>  — 1trE MEM A DQ<44> 4 » =MEM B DQ<33> — TR MEM B DQ<41> 4
- — » =MEM A DO<34> — Tme IVEM A_DO<46> ;- » =MEM B DO<34> — TrE MEM B DO<42> .
MM e = RE e 2« =MEM A DO<35> — tme MEM A DO<47> 4 s =MEM B DO<35>  — tmp MEM B DO<43>
, =MEM B_VE L — TrE ___NEM B CAB<2> e 2 =MEM A DO<36>  — TRE MEM A DO<40> ;. » =MEM B DO<36> — TRE MEM B DQ<45>
T MEME RS T = e VEME CAB-3> . 2 =MEM A DO<37> — tmE MEM A DOR45> » =MEM B DO<37> — tme NEM B DO<A0> o
, =MEM B BA<O> __— 1rg _ MEM B CAB<4> 2221 70 » =MEM A DQ<38> — 7TrE MNEM A DQ<42> » =MEM B DO<38> — TrE MEM B DO<46> 4
T CMEME Ao = M & CAB<5o pe 2 =MEM A DO<39> — TRE MEM A DO<43> » =MEM B DO<39> — TRE MEM B DO<A7> .
wessny NEMB CAB<6> — Tup  VEM B CAB<6> e FET YL EENE B BariNGoen e e T P T
, =MEM B_A<10> __— tmr MEM B _CAB<7> o 2 =MEM A DO<41> — TRE NEM A DOS37> ;7 ez, MEMB DO<33> — TRE MEM B DO<33> e
T CMEME Acls = M & CAB<Bo me 2 =NEM A DO<42> — TrE MEM A DO<34> » =MEM B DO<42> — TrE MEM B DO<34>
T CVEM B Acos = e o p 2 =MEM A DO<43> — Tme MEM A DO<39> ;. » =MEM B DO<43>  — Tme MEM B DO<39> ;.
sz MEMB ODT<0>  — tmye  MEM B _ODT<0> o 20 20 05 70 e MEMA DO<32> — TRUE MEM A DO<32> i1 » =MEM B DQ<44> — TrE MEM B DO<36> .,
. TP_LPDDR3 RSVDB — tme TP _LPDDR3 RSVIS , = SMEMA DS = M A > » =MEM B DO<45>  — tme NEM B DO<37> o
TP LPI RSVD4 — TP LP] RSVD4 Er— DQ<46> — 7trRE MM A DOQ<35> ., 2 =MEM B DO<46> — 7trE MM B DO<38> .,
v TB_LPDDRS_RSVDA = gz TP LPDDRS_RSVDA .. » =NEM A_DO<47> __— TrE _MEM A DO<38> » =MEM B DQ<47>  — TRE MEM B DQ<35> 4
~ =NEM A_DO<48> _— 1pE MEM A DO<52> » =MEM B DQ<48> — 1mE MEM B DO<57> ;4
s =MEM A DQ<49>  — tme  MEM A DO<51> 4 » =MEM B DQ<49> — tme MEM B DO<56> ;4
2 =MEM A DQ<50> _— TrE  MEM A DQ<48> ;4 » =MEM B DOQ<50> _— 1rE MEM B DO<60> ;1
n =MEM A DO<51>  — 1me  MEM A DQ<A9> 4 » =MEM B DOQ<51>  — 1me  MEM B DQ<59> 4
2 =MEM A DQ<52>  — trE MEM A DO<53> 4 » =MEM B _DQ<52> _— TrE _MEM B DQ<63>
s =MEM A DQ<53>  — trE  MEM A DO<50> ;4 » =MEM B DOQ<53> — TR MEM B DO<62> 4
n =MEM A DO<54>  — 1rE  MEM A DQ<54> 4 » =MEM B DQ<54>  — 1me MEM B DO<58> 4
s =MEM A DQ<55>  — 1trE  MEM A DO<55> 4 » =MEM B DOQ<55>  — TRE  MEM B DOQ<B1> 4
2 =NEM A > — M A, > n » =MEM B > — M B_DQ<49> ;1
~ =MEM A_DO<57> _— TrEg MEM A DQ<62> » =MEM B DQ<57> _— Tre MEM B DQ<51>
s =MEM A DQ<58>  — TtrE MEM A DO<60> ;1 » =MEM B DOQ<58> — TRE MEM B DOQ<48> 4
2 =MEM A DOQ<59>  — tme  MEM A DO<61> ;4 » =MEM B DOQ<59>  — tmE MEM B DQ<53> 4
2 =MEM A DQ<60> _— tmE MEM A DO<59> 4 » =MEM B DQ<60> — tmE MEM B DOQ<52> 4
2 =MEM A DQ<61>  — 1rE MEM A DO<63> ;4 » =MEM B DQ<61> _— TrE MEM B DQ<55>
n =MEM A DQ<62>  — TmE MEM A DOS57> ;40 » =MEM B DQ<62> — 1mE MEM B DQ<50> ;4
s =MEM A DQ<63>  — TtrE MEM A DO<56> ;4 » =MEM B DQ<63> — TRE MEM B DOQ<54> 4
0 =MEM A DQS P<O0>__— TRUE MEM A DOS P<1> 710 » =MEM B DOS P<O0>_ TrRUE MEM B DOS P<1> 71
2 =NEM A_DQS_N<0>— Tre  MEM A _DQS_N<1> - 7o » =MEM B_DQS_N<O> — Tre MEM B_DQS_N<1> 7 1o
2 =MEM A DOS P<1>— tme MEM A DOS P<0> 7m0 » =MEM B DOS P<l>— tme NEM B DOS P<0> 11
20 =MEM A DQS N<1>— 7TrReE MEM A DOS N<O> 77 22 =MEM B DOS N<1>— 7TrUE NEM B DQS N<O> 770
o =NMEM A DQS_P<2>— TRE MEM A_DQS_P<3> 7 7 = B <2> B P<3> 7 7
20 =MEM A DQS N<2>— 7trRUE MEM A DQS N<3> 7+ 2 =MEM B DQS N<2>— 7trUE MEM B DQS N<3> -7
20 =MEM A P<3>— T MEM A P<2> ;7 » =MEM B_DQS P<3>— 7TrRUE MEM B _DQS P<2> ;7
- =MEM A_DOS_N<3>— TrEg MEM A _DQOS_N<2> 7 7 » =MEM B _DOS_N<3>— TrE MEM B _DQS_N<2> 7 1o
» =MEM A DQS P<4>— tre MEM A DQS _P<5> 7 » _=MEM B P<d4> — MVEM B P<5> ; 1

=MEM A DOS N<4>— TrRUE MEM A DOS N<5> 77
=MEM A DQS P<5>— T1rUE MEM A DQS P<4> ;7
=MEM A DOS N<5>— TRUE NMEM A DQS N<4> ;7 7

s _=MEM B_DQS N<4>= TRUE

MEM B_DQS_N<5>

2 =MEM B DOS P<5>— TRUE

MEM B_DQS_P<4>

»» =MEM B _DQS N<5> " TRUE

MEM B_DQS_N<4>

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

70 63 21 7 M A P<6> — M_A P<6> 72163 70 s =MEM B P<6> — M B P<7> 71
7063207 VEM A DOS N<6> — TrUE MEM A DS N<6> 72163 70 » =MEM B DOS N<6>— 7tree MEM B DOS N<7> ;7
a2 =MEM A DOS P<7>— TRUE NEM A DQS P<7> 77 106320 VEM B_DQS P<6> — TrRUE MEM B DQS P<6> 72365 70
21 =MEM A N<7>— M A N<7> 770 7063207 M B N<6> — M B N<6> 7 23 63 70
SYNC VASTER=J41 M.B SYNC_DATE=08] 307 201
T " -
Signal Ali ases
d} Appl e I nc.
i) <E4LABEL>
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8 14 6 5 4 3 2 1

Functional Test Points NO TEST Nets

J3501: AirPort / BT Connector J6000: Fan Connector M sc Vol tages & Control Signals
FUNC_TEST (Need 6 TPs) FUNC_TEST FUNC_TEST NOiT%%{(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 WF EVENT L 20 57 30 O f FAN RT TACH e ':D TrRE  PPVI N _SASW TBTBST FET 21 62 o % Eg: E &ﬁggm 23",; =-TRE_TRE % Eg: E &ﬁggm gﬁ o
> 1rE PCE AP R2D N 20 60 >_IRE FAN RT PW s > _IRE  PPBUS S5_HS COVPUTI NG I SNS .52 5555 2 o PG E CLKIOOM E IRUE _TRUE PG E CLKIOOM E o
e POE AP ROD P o (Need to add 1 GND TP) e PPOCLN G3H o0 6 o o 1o _NC_PCI E_CLK100M FWN — e e NC _PCIE_CLKIOOM FWN o
PCl E_CLK100M AP_N 12 20 o0 >—IRE  PP3V42_ G3H 17 30 35 36 27 38 40 46 49 50 o = e
> _1mE PO E CLKIOOM AP_P 12 20 60 J4800: | PD Fl ex Connect or [—_1RE  PPVRIC G3H Cipae s oo 10 % 58 E Ew gsz e % gg: E Ew gsz 1 e
O e PCE AP D2R P sz FUNG_TEST O IRE_PP3V3 S5 81,1815, 1,00 0 20 4 2 o NG PO E_FWR2D CP = e mE NG PO E FWR2D CP o
> _1rE PCIE AP D2R N 14 20 69 ODo—IRE SMCLID wawwas [ IRE PP3V3 SUS 5 11 14 18 46 57 59 59 62 M NG PO E EW R2D CN = NG PGl E FW R2D ON e
O IRE PCl E WAKE L 13 20 31 [—IRE TPAD_SPI _M SO R 6 D—IRE PP3V3_S3 15 18 19 33 36 40 41 58 62 oe NG USB | RP = Isi Isi NG USB | RP wes
> IRE AP RESET CONN L 2 [>_IRE USB TPAD P 1630 6 [o—IRE  PP3V3 SO P804 17 10 27 20 36 30 NG USB 1 RN = NG USB | RN o
_IRE AP CLKREQ O L 20 > _1rE USB TPAD N 1430 6 [_IRE  PP3V3 SOSW SSD oy AR eRe o — & USE CAVERAP =RETIRE NG USE CAVERAP o opy 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 oe NC_USB_CAMERAN = Isi Isi NC_USB_CAMERAN wes
> _IRE _USB BT CONN N 20 6o C>_TRE  TPAD WAKE L w [ _IRE__ PP1VO5_SO §,0,4145,16 17 27 38 42 51 55 NG USB_SDP = NG USB_SDP e
TRE__ PP3V3 54 29 9 56 35 39 50 62 TRE_ TPAD SPI_NOSI_R - TRE PP15V TBT e o e =[BETRE o
= (Need to add 8 GND TPs) * ¢ TRUE PP3V3_S4_| PD ¢ TRUE PP3V3_TBTLC o 20 NG USB_SDN —IRUE_TRUE NC_USB_SDN e
ed to a — % [ v _DP_INT_M_C P<3..1> — TrE TRE___NC INT_M._CP<3..1> .
TRUE TPAD SPI _CS R L 36 TRUE PP1VO5_TBTLC 26 27 62 —
33700: SSD Connect or =3 tar _TPAD SPI_IF_EN COW X = e _PPVCC S0_CPU 2. B e P T P P Vo T + e ¥ X
sa 12 __NC HDA SDI N1 — TRUE_TRUE NC HDA_SDI N1 12 64
FUNC_TEST [ _1RE TPAD SPI INT_S4 WAKE L COWN [>_IRE  PP1VO5_TBTCI O . NCEG T ERE L = NCPCLPVE L
[—IRE__ PP3V3 SOSW SSD FLT (feed 3 TPs) [=_IRE_PP5V S4 1PD s PPBUS_S5_HS OTHER | SNS a5 02 W Ie GTK OK =IRUE_TRLE NG OITNK OK 13 ot
D—IRE PCl E_SSD _R2D N<3. . 0> 30 67 [—IRE TPAD USB | F_ EN_CONN 36 —IRE PPDCI N _G3H | SO o - ks M NG CLI NK DATA E 12; 1’:\::: NG CLI NK DATA 14 64
OO IRE PCl E_SSD _R2D P<3..0> 30 67 O IRE SMBUS _SMC 3_SDA 36 37 40 44 73 OD—IRE PP3V3_$4 29 33 36 38 39 58 62 64 “= — e
= _mE PP3V3 SO 52,49 44,45, 50 99, 1 = e SMBUS SMC 3 SCL oy a0 an 1o (Need t0 add 27 GN\D TPs) 614 __NC CLI NK RESET L — TRUE TRUE NC CLI NK RESET L 1 o]
>—1rRE  SSD RESET CONN L GHEERTY = tpe  SMC LSOC RST L s 38 s 37 _NC SMC SYS LED — TRUE TRUE NC SMC _SYS LED 37 5]
—_1rRE  SSD CLKREQ CONN L % [ _TRE _ PP3V42 G3H b a3 g w0 o w0 « _NC IR RX_OUT_RC — TRE TRE____NC IR RX_QUT_RC o
S_IRE SMC OOBI R2D CONN L 0 SMC_ONCFF L %0 37 a0 «« _NC USB_SMCP — TrE TRE____NC USB SMCP os
[>—IrE  SMC OOB1 D2R CONN L 0 5 (Need 10 add > GND TPs) « __NC USB_SMCN — TRE TRUE NC USB_SMCN o
>_IRE SSD POE _SEL_L 16 0 . o 57 X_OVERTE! — X_OVERTE! I
= TmE__ SSD DEVSLP w0 a0 J7000: DC-1n Connect or o _NC_SMC_GEX_THROTTLE L — tme tme  NC SMC GFX_THROTTLE L -
> IRE  SSD PUWRFAIL WARN L FNCTEST obal N GaH (Need 4 TPs) w3 _NC SMC FAN 1_CTL — tmeE RE  NC SMC FAN 1_CTL -
>—I®E  SSD PUR EN 15 30 55 59 OO—RE PPEV SARS3 Need 3 TPS) = 2 * w37 _NC SMC FAN 1_TACH — IRE _TRUE NC SMC FAN 1_TACH 57 6
>—1rE PCIE SSD D2R N<3..0>  we O—RE 32 35 47 40 5455 58 62 w37 _NC SMC FAN 5_CTL — TRE TRUE NC SMC FAN 5_CTL v o sve
> 1RE PCE SSD 2R P<3..0> ,waq (Need to add 5 GND TPs) «« _NC ENET_ASF_GPI O — TRE TRE ____NC ENET_ASF_GPI O os
PCI E_CLK100M SSD N 12 50 o7 36404: Speaker Connect or «« _NC SMC MPM6_LED PWR — TrE TRE NC SMC MPM6_LED PVR o
SN e v ; B —
J4002: Canera Connector TRUE SPKRAMP_ROUT_N o s 7 —NC_SMC DP_HPD L — TRUE TRUE NC SMC DP_HPD L a7 6a
FNG TEST = e wsr _NC SMBUS SMC 4_ASF_ SCL — tme TRE  NC SMBUS_SMC 4_ASF_SCL _—
~ (Need to add 3 GND TPs) o4 a7 4_ASF_SDA — 4_ASF_SDA a7 6
e M ALK D = e w _NC BDV_BKL PV — Tme tmE  NC BDV BKL PVM o
= CONI w7 . = had
CAM SENSCR WAKE L_CONN ., ngngoE-ST Battery Connector . _TBT B R2D C P<l..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
>_IRE MPl_DATA CONN P 52 72 O—’E g%%TSSgHSC@O ’NSO_ @ %0 . _TBT B D2R P<1..0> — TR TRE _ _NC TBT B D2RP<1..0> 2
SMBUS_SMC 1_SO_SDA 392 97 10 03 a1 o0 TRUE SVBUS SVC 5 3 SDA KB n _TBT B D2R N<1..0> — IRE TRUE NC TBT B D2RN<1..0> e
SMBUS SMC 1_SO_SCL 13 o2 57 40 3 0 o0 CDIEE =S DETECT T T " o 2s _NC TBT B LSTX — TRE TRE____NC TBT B LSTX 25 60
Co>—mEe__12C CAM SCK o a O—=E i no _NC DP TBTPB M _CP<3..1:25 tre e NC DP TBIPB M_CP<3..1:2> o,
> _IRE 12C CAM SDA g (Need to add JRCNTRIPS [gear 1o _NC DP TBTPB M._CN<3..1: 25 Trg TRE __NC DP TBTPB M._ON<3..1:2> .,
PP5V_S3RS0_ALSCAM F (eed_TED TPs) 37050 and 1 flor Bhi el d) 11 0a s _NC DP_TBTPB AUXCH CP — TrE TRE____NC DP_TBTPB_AUXCH CP B
edTo a NC DP_TBTPB_AUXCH CN — TR TRE  NC DP_TBTPB_AUXCH CN
. a2 -
Jsf&g-TE's?te'”a' DP Connect or .. _TP_DP TBTSRC M._CP<3> __— 1py tre NG DP_TBTSRC M_CP<3> TBT
~ (Need 2 TPs) 2 _TP_DP_TBTSRC M_CN<3>  — tpye TRE  NC DP_TBTSRC M _CN<3>
e PPHV _SOSW LCDBKLT 56 60 02 .. _TP_DP TBTSRC M_CP<2> __— 1py tre NG DP_TBTSRC M__CP<2>
(== s LED Sgggm g 50 60 .. _TP DP TBTSRC M. CN<2>  — Tmy tme  NC DP TBTSRC M_CN<2>
% o0 .2 NC DP_TBTSRC M__CP<1>  — NC DP_TBTSRC M__CP<1> 25 e
36100 LPGSPI Gonnect —IRe _LED RETURN 4 s 00 T NG DP TBTSRC M ONel> = imr tme NG DP TBTSRC M_CNels
: nnector OD—BE % 00 ;s _TP_DP TBTSRC M._CP<0> — 1pg tre  NC DP_TBTSRC M._CP<0>
FUCTEST 4 Gan N e LED RECURN. 2 s 60 . _TP_DP_TBTSRC M__CN<0>  — 1mg tre  NC DP_TBTSRC M_CN<O>
Etji PP5V S0 B R R ] Etji OP TNT HPD GONN 5 0 o 25 __NC DP_TBTSRC AUXCH CP — TRUE TRUE NC DP_TBTSRC AUXCH CP 25 64
— HEE F R T R o NC DP_TBTSRC AUXCH CN ___— trr TRE ___NC DP_TBTSRC AUXCH CN
LPC CLK24M LPCPLUS 17 46 69 CO—IRE 12C TCON_SDA R 60 o4 2 = el
o IRE LPC AD<3..0> 14 37 46 69 12C T R 60
OO—IRE SPI _ALT_MOSI a6 D—IRE PP3V3_SOSW LCD UFE € S)
TRUE XDP_LPCPLUS GPI O 15 16 46 D IRE DP_INT_AUX CH C N 60 67
D': TRUE  LPCPLUS RESET L 16 46 60 > e DPINT AUXCHCP g
OD—IRE SMC_TDO 37 38 46 D—IRE DP_| NT_M._P<0> 60 67
[ 1RE TP SMC TRST L o S e DP INT M _N<O> g
oO—IRE ;’IT’/CS%\_/S LNDl P (Need to add 5 GND TPs)
D TRUE 37 38 46
TRUE SPI _ALT_M SO a6 .
= p—— LPC FRAVE L Y e .F]U7N7ClT5E.ST KB BKLT Connect or
O—IRE SPI ROM USE M.B 15 46 IRUE KBDLED ANODE w
Oo—IRE PM CLKRUN L 13 37 46 KBDLED EB
O IRE SPI _ALT CLK 2 OO—RE 59
= 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 48 FUNC_TEST for FCT HVM test fixture)
Oo—IRE SMC TCK 37 38 46 >—IRE XDP_CPU TCK 6 16 67
OD—IRE SMC RESET_L 37 38 46 50 >—IRE XDP_PCH TCK 12 16 69
O—IRE SMC_RAVBOOT 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
TRUE XDP_PCH TMS 12 16 69 . . .
IE'E TRE XDP_PCH TDI e (Nets with of fpages not used on this project)
TRUE XDP_PCH TDO 12 16 69
,E'E TRE XDP_CPU PREQ L o106 LtED PREN »
XDP PRDY L 1o o e
E@ Istj"z o) gg VOCST PWRED s BT PWRRST L 15 SYNC VASTER=JAL M.B SYNC DATE=02/ 01/ 2013
- X
£ imE  PNLRSVRST L e =l = — ~Func Test / No Test
15
—=y TRUE. XDP_SYS PWROK 16 = FW PVE L
PM SYSRST L o1r s 15
> IRUE QDUSC[§G§3> 317 3 = ENET_MEDI A_SENSE 15 le | nc <SCH_NUNI> D
D—IRE SPIVOE 50 616 67 LCD PSR EN - App .
@ TRUE 2555;15;5515 17 27 38 42 51 55 LCD | RO L s @ <E4 LABEL>
(Need to add 2 GND TPs) 0 PR EN L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENEL_LOW BV = TRELNECRTLON ONTA NER HEREI 1S THE
AUD _| P_PERI PHERAL _DET s THE POSESSOR AGREES TO THE FOLLOW NG
AUD |1 2C | NT L " | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 104 OF 121
Il NOT TO REPRODUCE OR COPY I T
> —IRE GN\D — AUD | PHS SW TCH EN 13 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Functi onal Test Points
SD Card Ali ases
J9500: LI O Connector MAKE_BASE
FUNC_TEST o8 65 34 1« _USB3_SD_D2R P — TR USB3_SD D2R P 14 34 65 68
O IRE PP3V42_G3H 1739 33 35 37 38 40 46 49 50 o8 65 30 14 USB3_SD_D2R N — T USB3 SD D2R N 14 34 65 68
o—IRE PP3V3_S0 8.13012,13, % 8 18 27 50 36 38 8 65 3 10 USB3_SD _R2D C P — TRE USB3_SD R2D C P 14 34 65 68
58 61 mesae1s USB3_SD RRD C N  — Troe USB3 SDRRDCN = seses
[o—IRE  SYS ONEW RE _— -
TRUE SMC_BC _ACOK a7 38 50 61 o5 39 37 34 15 _PP3V3_SO0SW SD — PP3V3_S0SW SD 15 34 a7 39 65
DO—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 a7 61
FI NSTACKSNS ALERT_ L 39 61
o—IRE SPKRAMP_1 NR_N 47 61 74
o—IRE SPKRAMP_I NR_P 47 61 74
o—IRE USB_EXTB_N 14 61 68
o—IRE USB_EXTB_P 14 61 68
PP5V_SO_ALT_AUD_LDO EN e
O—IRE SMC 11D 36 37 38 61 64
TRUE HDA_SDOUT 12 61 69
DD TRUE HDA BIT_CLK 12 61 69
o—IRE HDA_SDI NO 12 61 69
Oo—IRE XDP_USB_EXTB_OC L 14 16 61
D IRE HDA_RST_L 12 61 69
Oo—IRE HDA_SYNC 12 61 69
O IRE USB3_EXTB_D2R RC P 61 65 68
61 65 68
o IRE USB3_EXTB R2D P 61 65 68
o—IRE USB3_EXTB_R2D N 61 65 68
O—IRE AUD_PWR_EN 13 59 61
(Need to add 5 GND TPs)
Bead Probes
wew USB3 EXTB D2R N 17p,  BEAD- PROBE BPAS11
oo 10 USB3 EXTB D2R P 1~py  BEAD- PROBE
o2 65 s USB3_EXTB_D2R RC N 1 BEAD- PROBE Egﬁ%g
o o USB3_ EXTB D2R RC P 170,  BEAD- PROBE RPAB D1
@ o1 USB3 EXTB R2D G N 17p  BEAD PROBE BPAB13
o110 USB3_EXTB R2D C P 145  BEAD- PROBE BPA512
s 65 01 _USB3_EXTB_R2D N 1> BEAD- PROBE BPA523
o o5 61 _USB3_EXTB R2D P BEAD- P E
-USB3 EXTB RED P o) ROBE BPA522
SYNC MASTER=J41 M.B SYNC DATE=09/ 13/ 201
T
Proj ect FCT/ NC/ Al i ases
d} Appl e I nc.
© <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'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’ @F’
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM _SE S
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MM 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =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’ @F’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_CHM SE | TOP, BOTTOM Y 0.310 MW 0.310 M = " 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G:fF
27P4_OHM SE I'sL4, 1SL9 Y 0.182 MV 0.182 MV i 1x_DIELECTRIC | TOP, BOTTOM 0.071 MV 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM 2
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM 2
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C * 0.090 W ? »
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV S
35_COHM SE ISL2, 1SsL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, | SL10 Y 0.125 MW 0.125 W DEFAULT * 0.1 MM ? * * BGA |BGA PO75MM
35_OHM SE 1SL4, 1 SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ? =
_ _ NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE * N 100 MV 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’ @F’ 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’ @F’
40_OHM SE TOP, BOTTOM Y 0.170 MW 0.170 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 MV 0.096 MV
40_OHM SE 1SL3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 MV 0.099 MV
40_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i VUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
45_OHM SE TOP, BOTTOM Y 0.135 MW 0.135 M [
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_0HM_SE 1S3, I SL10 Y 0.075 MV 0.075 MV
45_OHM SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM_SE * N 100 M 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’ @F’
50_OHM SE TOP, BOTTOM Y 0.110 MW 0.110 MW o
50_OHM SE * N 100 M 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’ @F’
55_CHM SE TOP, BOTTOM Y 0.090 MV 0.090 MV S
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER AGFONRUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 MV 0.110 WM 73_OHM DI FF | TOP, BOTTOM Y 0.165 MM 0.165 M 0.150 MV 0.150 W
70_OHMDIFF | ISL2,1SL11 Y 0.105 MM 0.105 M 0.100 MV 0.100 WM 73_OHMDIFF | ISL2,1SL11 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MV
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MV 0.100 M 73_OHM DI FF | 1SL3,1SL10 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MV
70_OHM DI FF I'sL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 W 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%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’ @F’
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 MV 0.120 W 0.150 M 0.150 WM
80_CHMODIFF | 1St2.1SL11 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 0.160 M 0.160 MW
80_CHMODIFF | 1SL3.15L10 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 M 0.160 M
B0_CHMDIFF | 1SL4.1SL9 M 0.088 WM 0.088 WM 0.110 w1 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 MV 0.140 MW 0.140 MW
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @F’
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 MV 0.200 MM
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF | ISL3, 1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF 1SL4, 15L9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 M
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC MASTER=CONSTRAI NTS

SYNC DATE=10/24/201

T
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d} Appl e I nc.
®

<E4LABEL>

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

110 OF 121

6

2




8 14 6 5 4 3 2 1

CPU Signal Constraints CPU Net Properties
ALLOW ROUTE RPN 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 CONSTRAI NT SET PHYSI CAL SPACI NG
cPU 458 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27Pa_oAM SE | =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 0.100 MM 0.100 WM oO—ceupEC CPU_ 455 cPU_cawp CPU_PECI -
O—BMse CcPU 455 CPU_AGTI PM_SYNC
e [CO—BMVEM PURGD CPU_45S CPU_AGTL PM_MEM_PWRGD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8ML and CPU_I TP can be converted = = = =
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C > back to TABLE_SPAC NG_RULE [ cPy_4sS Py LTP XDP_DBRESET_L 1o 1
— once rdar://10308147 is resol ved = PU_45S PU L TP XDP_CPU PRDY L o 16 6s
CPU_AGTL . =ST it ? = CpU_45S cPu TP XDP_CPU PREQ L 5 16 64
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG [ CPU 27PAS CPU_COVP EDP_COWP
n n Ay 2y n s ML P = CPU 27P4S CPU_COVP. CPU_PEG _COWP
PusmL CPU_BM L_ CPU_BM L_ : [CO—CRU_SM RCOVP CPY 27PAS CPU_COVP CPU_SM RCOVP<0> N
I I CO—CRU SM RCOWP CPU 27P4S CPU_COVP. CPU_SM _RCOVP<1> .
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT CO—CRU SM RCOWP CPY 27PAS CPU_COVP CPU_SM RCOWP<2> s
n n e N _ P [ CPU_45S cPy | TP CPU_CFG<11..0> 6 16 64
CPU_I TP CPU_I TP_2ANY CPU_I TP_2ANY =4x_DI ELECTRI C ? = _co cateRe | P CPU_ACT] CPU CATERR L o
I - [ CPU 455 CPU_AGTI CPU _VCCI O_SEL
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT CO—CPU_PROCHOT | CPU 455 CPU_AGTI CPU_PROCHOT_L 637 38 51
n = i 5 5 CO—CRU PURED CPU 455 CPU_AGTL CPU_PWRGD N
CPU_COVP CPU_COVP CPUfCO\/Pizber‘L.Fi CPU_COVP_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C A =P TRVE | e Y PM THRMIRI P L e
CPU_COVP * * CPU_COMP_20THER| |CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? CO—DM_aKioom ClK PCIE 80D K POE DM _CLK100M CPU P
oM _aKioom G K PCIE 80D K POE DM _CLK100M CPU N
= O DRLL_REE_ QL KI20M ClK PCIE 80D K POE DPLL_REF_CLKP
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT DPLL 7RFF7(] K120M a Kﬁpﬂ FﬁROD a Kﬁpﬂ E DDLL REF G_KN
CPU_COWP_2SELF * =4x_DI ELECTRI C ? [O—LIPCPL G K100M ClK PCIE 80D K POE | TPCPU _C1 K100M P
> N — P CO—LIBCRU O K100M ClK PCIE 80D K POE | TPCPU_CI K1I0O0OM N
CPU_COVP_20THER =6x_DIELECTRI C : O—LIPCRL G K100M ClK PCIE 80D AKPOE | TPXDP_ClL K100M P
I I [O—LIPCRL G K100M ClK PCIE 80D AKPOE | TPXDP_CL K100M N
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO—LIBCRU O K100M ClK PCIE 80D CAKPOE XDP_CPU CLK100M P
n = — P [O—LIPCRL QL K100M ClK PCIE 80D K POE XDP_CPU _CLK100M N
CPU_VCCSENSE CPU_VCCSENSE CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF | TOP, BOTTOM =6x_DI ELECTRI C ? e CPLL45S cPULTP XDP_CPU TDI I
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| |CPU_VCCSENSE 20THER| TOP, BOTTOM | =10x_DI ELECTRI C ? [CoO—XDE_T0 CPU 45S CPU TP XDP_CPU_TDO 6 16 64
O XDE_IMS CPU 45S CPU L TP XDP_CPU_TMS 6 16 64
= O XDP_TCK CPU 455 cPy I TP XDP_CPU_TCK 5 16 64
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT - ) CPU_45S CPULTP XDP_CPUPCH TRST L o 12 16 68
OPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? CO—XDB_BPM | CPU 455 cPy | TP XDP_BPM L<1..0> 5 16
N ~ P [ CPU_45S CcPU I TP XDP_BPM L<7..2> 6 16
CPU_VOCSENSE 20THER, =6x_DIELECTR C ' = cPU_4ss Py TP XDP_OBSDATA B<3. . 0>
Ex Q) H [ CPU_45S cPy | TP CPU_CFG<15..12> 6 16
PCl - press Interface nstraints N CO—(ESB CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 16
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
N - ~ — ~ ~ ~ = O CPuvocsENSE | sENSE 1Tl poww | ey voosense | CPU VOGSENSE P 5 51
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 X [ SEnsE 170n Powu | oot vocsenee | CPU_VOCSENSE N -
CLK_PCI E_80D * =80_CHV DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF O—PUVooosENSE | sEnsE 1Tol powm| cpy vocsense | CPU VOCI OSENSE P
; CO—CPUVCOIGsENSE | SENSE 17Ol Pomvi | Py voosense | CPU VOOI OSENSE N
PCl E O ock Spaci ng CO—CPLLAXG SENSE SENSE_1TOl_P2MM | cPU veeseNSE | CPU_AXG gggg Z
= = CO—PuaxG SENSE | sEnsE 1Tl powm| cpy vocsense | CPU AXG
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D_CEU;{ALEE&F Py 77p4q r cpL rvm E E P
—— — L L L —_—
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCl E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C ? [O—CPU VAL SENSE CPU 27PAS cpy voesense | CPU SENSE_N
n n et ~ P [O—CPU VAL SENSE CPY 27PAS cpy veesense | CPU AXG VALSENSE P
CLK_PCI E CLK_PCl E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM| =10x_DI ELECTRI C ? > _ce varsensE CPU_o7PaS oL chfmF_—VAL ENSE N
I [O—CPU VAL SENSE CPY 27PAS cpy veesense | CPU VCC VALSENSE P
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT O CPU VAL SENSE CPY 27PAS cpy veesense | CPU VCC VALSENSE N
CLK POl E _2SELF . “4x_DIELECTRI C (. [O—CPLLSVI DAL ERT | cPU_ 455 cPU_cawp CPU VI DALERT_L .
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 OBl svipsar CPU_45S cPU_cavp CPU VI DSOUT o
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG e G [CO—BCLE_CPU_SSD R2D PCLE 80D PO E_CPU TX PClE _SSD R2D C P<3..0> 1, 3
PCl E_CPU_TX PCl E_CPU_TX * PCl E_TX2TX PCl E_TX2TX TOP, BOTTOM| =5x_DI ELECTRI C ? [O—BCLE CPU SSD RD PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> ;5
n o _ P [ PCl E_80D PCIE_CPU TX PCl E_SSD _R2D P<3..0> 30 64
PCI E_CPU_RX PCI E_CPU_RX PCl E_RX2RX PCl E_RX2RX TOP, BOTTOM |  =5x_DI ELECTRI C ? = BQLE 80D POLE_CPLLTX POl E SSD R2D N<3.. 0> o
PCl E_CPU_TX *_CPU_TX * PCl E_TX2OTHERTX | |PClI E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? [ PCIE_80D PCl E_CPU_RX PCl E _SSD D2R C P<3..0>
N n _ P D PCI E_80D PCl E_CPU_RX PCl E_SSD _D2R C N<3..0>
PCI E_CPU_RX _CPU_RX PCI EﬁRXZOﬂ»—IEVEF.{’)s PCl E_RX20THERRX| TOP, BOTTOM| =5x_Di ELECTRI C P e o R BGLE 80D POLE P BX PCI 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
N n e ~ P [CO—BCLE_ QL K100M SSD ClK PCIE 80D K POE PCl E_ CLK100M SSD P 12 30 64 pCl ssD
PCI E_CPU_RX _CPU_TX PCl E_RX2TX PCl E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C ? = PG E aKioowss Gk POE 80D Gk PaE PCl E CLKLOOM SSD N e e
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? b TET M & a8 Dp_TX 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_IBL M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
" " = DP_80D DP_TX DP_TBTSNKO_M._C P<3..0> ;s
PAECRUTX R PG B 20THERHS = > DB 80D DB_TX DP_TBTSNKO_M._C N<3.. 0> ..
PCI E_CPU_RX *_RX - POl E_20THERHS | | o0 NG-RLE SET LAER o Toe S SRS W ST [ De_TET_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 2
g PCl E_TX2TX * =2. 5x_DI ELECTRI C ? DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
PA E_CPU_TX M h PO E_20THER —— e DP_80D DP_AUX DP_TBTSNKO_AUXCH C P s
PCI E_CPU_RX . . PCI E_20THER PO E RERX =2. 5x_DIELECTRI C ? = DE_80D DP_ALX DP_TBTSNKO_AUXCH C N s
PCH PCI E Spaci n PO B DeOTHERTX ’ “x DIELECTR © L > DP_TET_M DP_80D DP_Tx DP_TBTSNKL M. P<3..0>
paci ng | PCI E_RX20THERRX * =4x_DI ELECTRI C ? C®>—DBIBIM DP_80D DP_TX DP_TBTSNK1_ M._N<3..0> 25
E e DP_80D DP_TX DP_TBTSNK1_M._C P<3..0>
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T PCI EﬁTXZRX . =6X7D1 ELECTRI C > ? DP:ROD DP:TX u:’ TBTSNKl 'VL C ’\K3 : o> : j: z:
PAEPOHLTX PAEPOHLTX pa E*szt)f _ PCl E_RX2TX * =6x_DI ELECTRI C ? [Z—DB_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1 AUXCH P 25
* > S [T DP_TET_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N
e AR oL PAERER_| | Poe 2omeres - =4x_DIELECTR C ? — - DP_80D DP_ALX DP_TBTSNK1_AUXCH C P s
PCE PO TX —POHLTX PAl B_TX20THERTX PCI E_20THER « =3x_DI ELECTRI C B s DE_soD DE_AUX DP_TBTSNK1 AUXCH C N 1010 25
PCI E_PCH_RX *_PCH_RX * PCl E_RX2O0THERRX
" N o O iNr M DP_80D DP_TX DP_I NT_M._P<3..0> 0 64
PAEPOHLTX —POHLRX PAETXORX oD N M DB_80D DB_TX DP_INT_M._N<3..0> o0 54 BYRG, VAT BT CONG T T NT S SYNC_DATE=007 257 20T
PCl E_PCH_RX *_PCH_TX * PCl E_RX2TX [ DP_80D DP_TX DP_INT_M_C P<3..0> 5 60 64 e .
Do a0n Db T DP INT M _C N<3..0> .. CPU Constraints
PCI E_PCH_TX *_TX * PCl E_20THERHS = =
PCI E_PCH_RX *_TX * PCI E72OTHI>EFV\‘?-IS.’ » [ZD>—DP_LNT_AUXCH DP_80D DP_AUX DP_INT_AUX CH C P 50 64 oP 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 o ® <EAL ABEL >
DP_I NT_AUXCH C P
N n CO—DR_LNT_AUXCH DP_80D DP_AUX 5 60 -
PO B PCH RX R PA B 20THERHS O—DR_LNI_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C N s 60 NOTI CE CGF PRCPRI ETARY PROPERTY:
* * e - - . . u:’ INT ALJ)(G" P THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PCl E_PCH_TX PClI E_20THER [— DP_80D DP_AUX PROPRI ETARY P ERTY_ OF APPLE | NC.
DP 80D DP_AUX DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG 111 121
n T — : - - | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE (F
PO B POH RX PO B 20THER 11 NOT TO REPRODUCE OR OOPY | T
SOURCE: 471984_Chi ef _River_M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. ':i/ /’;‘E’I ;?GF:?S’E@;S?;V:EBU SHIT IN WHOLE OR PART
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SATA I nterface

Constrai nts

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net

Properties

SATA_80D

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

=80_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SATA_| COWP

=4x_DI ELECTRI C I

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

UART Interface Constraints

team f eedback.

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45 OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG we G

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

UART * =2x_DI ELECTRI C I
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘(‘;&;:"
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
usB * =2x_DI ELECTRI C I usB TOP, BOTTOM|  =4x_DI ELECTRI C o
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_2CTHERHS | | USB3_2CTHERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER | TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _B
USB37PO'|7RX *7RX ‘ USB3720THER"B‘ - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
P—— N N s 20TTER USB3_TX2TX * =2. 5x_DI ELECTRI C 2
USB3._ PO X " N USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ?
USB3_TX20THERTX * =4x_DI ELECTRI C ?
USB3_RX20THERRX * =4x_DI ELECTRI C 2
USB3_TX2RX * =6x_DI ELECTRI C 2
USB3_RX2TX * =6x_DI ELECTRI C 2
USB3_20THERHS * =4x_DI ELECTRI C 2
USB3_20THER * =3x_DI ELECTRI C 2

team f eedback.

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

[CO—PCOH_SATA | QP

SATA_| COVP

PCH_SATAI COWP

O UsB HUB1 UP USB_80D USB USB_HUB UP_P
O—UsB HUB1 P USB_80D USB. USB HUB UP_N
O UsB BT USB_80D USB USB BT P
O—UsB BT USB_80D USB USB_BT_N
[ USB_80D USB. USB BT _CONN P
= USB_80D USB USB_BT_CONN_N
D USB_80D USB USB_BT_WAKE P
= USB_80D USB USB_BT_WAKE N
[O—USB_TPAD USB_80D USB. USB _TPAD P
[O—UsB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD _CONN_N
[ USB_80D USB TPAD_SPI _MOSI _USB_P
= USB_80D USB TPAD_SPI _M SO _USB_N
O USB TPAD M USB_80D USB. USB TPAD M P
O UsB TPAD M USB_80D USB. USB _TPAD M N
[O—USB_SDCARD USB_80D USB USB_SDCARD P
[O—USB_SDCARD USB_80D USB. USB _SDCARD N
[ SPl_45S SPI TPAD_SPI _MOSI
= SPl_45S SPI TPAD _SPI _M SO
[ SPI _45S SPI TPAD_SPI _CLK
O USB EXTA USB_80D USB USB_EXTA P
CO—USB EXTA USB_80D USB. USB _EXTA N
[ UART_45S UART. SMC _DEBUGPRT_TX L
[ UART_45S UART. SMC_DEBUGPRT_RX L
CO—UsB2_EXTA USB_80D USB. USB2_EXTA MJUXED P
2_EXTA USB 80D USB. USB2_EXTA MUXED N
2_EXTA USB 80D USB USB2 EXTA MUXED F_P
2_EXTA USB_80D USB USB2_EXTA _MJUXED F_N
3_EXTA_RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
3_EXTA RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
3_EXTA_TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D usea_pcH TX | USB3_EXTA R2D N
[ USB_80D usB3 pcH RX_ | USB3_EXTA D2R F_P
[ USB_80D usB3 pcH RX | USB3_EXTA D2R F_N
= USB_80D use3 pcH TX | USB3_EXTA R2D F P
[ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
[ USB_80D use3 pcH TX | USB3_EXTA R2D C P
= USB_80D use3 pcH TX | USB3_EXTA R2D C N
O UsB EXTR USB_80D USB USB_EXTB P
O UsB EXTR USB_80D USB. USB EXTB_N
[O—UsB2_EXTB RX USB_80D use3 pcH Rx | USB3_EXTB _D2R P
O USB3_EXTB RX USB_80D usB3 pcH RX | USB3_EXTB D2R N
= USA_son Uses_pcri Rx | USB3 EXTB DPR RC P
= UsA_8on Uses_pcriRx | USB3 EXTB DPR RC N
O USB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D P
[O—UsB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB R2D N
[ USB_80D use3 pcH TX | USB3_EXTB R2D C P
= USB_80D use3 pcH TX | USB3_EXTB R2D C N
_SD RX USB_80D usB3_pcH RX | USB3_SD D2R P
_SD _RX USB_80D usB3 pcH RX | USB3_SD D2R N
_SD _TX USB_80D usea pcH TX | USB3_SD R2D C P
) TX USB_80D usea pcH TX | USB3_SD R2D C N
[ USB_80D use3 pcH RX | USB3_SD D2R C P
[ USB_80D usB3 pcH RX | USB3_SD D2R C N
D USB_80D use3 pcH TX | USB3_SD R2D P
= USB_80D usea pcH TX | USB3_SD R2D N
[ —BCH USB RBIAS PCH USB_RBI Al PCH USB RBI AS
O—PCH DIEECLK UNUSED | QLK POE 80D | QK POE PCl E CLK100M PCH P
O PCH DIEECLK UNUSED | QLK POE 80D | QK POE PCl E CLK100M PCH N
CO—PCHDIEEQK UNUSED | QLK POIE 80D QK POE PCH CLK96M DOT P
> PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POIE 80D QK PAE PCH CLK100M SATA
[ CPU 455 QK POE PCH CLK14P3M REFCLK

36

36

34

34

34

34

64

64

USB Hucopyb nets

nets

USB EXTA nets (Ri ght USB port)

USB EXTB nets (Left USB port)

SYNC NVASTER=CLEAN J43

SYNC DATE=11/13/201

TTTLE

PCH Constraints 1

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY 1 NC.

ERTY_OF APPLE

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

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

IV ALL RI GHTS RESERVED

112 OF 121
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f orm Des

ign Guide for

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

Section 3.15

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

SOURCE: Cal pel | a

Pl at f orm Des

ign Guide for

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

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AFONRTE | 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_45S R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

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

SVB * =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 FFPAI R NECK GAP
HDA_455 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C I

XDP Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R 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_0OHM SE =45_0OHM SE =45_0OHM SE =45_0OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
SsPI * =4x_DI ELECTRI C >

System Cl ock Si gnal

Constrai nts

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R 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 LI NE- TO LI NE SPACI NG VEI GHT
PCH_I TP * =2:1_SPACI NG >
Di spl ayPort
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP_80D * =80_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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G‘ﬂ' »
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER

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

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

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

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBC AD L PC 45S LPC LPC AD<3..0> 1
O LBC_ERAME | L PC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET L 18
O—LBC aKaam CK I1PC 455 | QK 1PC LPC ClLK24M SMC 17
[ CKIPC 455 | QK 1PC LPC CLK24M SMC R 12
o—LlBC akaam QK I1PC 455 | QK 1PC LPC CLK24M LPCPLUS .
= CKIPC 455 | QK 1PC LPC CLK24M LPCPLUS R 2
CO—SMBus PoH OK | SMA 455 R 509 SMB SMBUS_PCH CLK 1
CO—SMBUS PCH DATA | SMB 455 R 509 SMB SMBUS _PCH DATA 1

. PCH 0 | SMB_45S R 509 SMB SM._PCH 0_CLK 1

, PCH 0_| | sMB 455 R 504 sve SML_PCH 0_DATA »

| SMB 455 R 509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS_SMC 1_SO_SDA ;g

CO—HDABIT AK HDA 45S HDA HDA BIT_CLK 12
HDA 45S HDA HDA BIT CLK R 13

oA svnC HDA 45S HDA HDA_SYNC N
[ HDA_45S HDA HDA_SYNC R 13
[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
[S—HDA_sDauT HDA 45S HDA HDA_SDOUT 2
- HDA 45S HDA HDA _SDOUT_R 12
O—BMsus aK QK SION45S | O K SILOW PM ClLK32K_SUSCLK R 13
= K SIONA5S | K SIlow SMC_CLK32K ar
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 P
CO—SBL_Cs0 SPl_45S [S= SPI _CSO_ R L 1
= SPl_45S SP| SPI _CS0_L Pe
[ SPl_45S SPI 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 P
[ SPl_45S SP| SPI_M.B MOSI P
[ SPl_45S SPI SPI_M.B M SO s
[ SPl_45S SPl SPIL_MB CS L 6
O—BOE AP ROD PCl 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
CO—BOE AP 2R PCl E_80D paE pcH RX | PCILE AP _D2R N 1
CO—BOE QKioOM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_P 1
[O—BOE QKIooM 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 X | PCIE TBT R2D N<3. . 0> 25
[ PCl E_80D paE pcH TX | PCIE 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 TBT 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>
[ PGl E_80D paE pcH RX | PCIE TBT _D2R C N<3..0>
[O—BOLE QL KI0OM TET K PCOE 80D| QK PAE PCl E CLK100M TBT P 1
[O—BOLE_QLKIOOM 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—XDR_ID0 PCH 45S PCH | TP XDP_PCH TDO B
o—Xe_Ive PCH 45S PCH | TP XDP_PCH TMS o)
O—XDR_ICK PCH _45S PCH | TP XDP_PCH_TCK 12
O—BOE caM PGl E_80D pa £ poH TX | PCI E CAMERA R2D P
[CO—BQLE 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_ CAVERA D2R P
O—BOLE cam PGl E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PCIE_CAMERA D2R C P
= PCl E_80D pa £ pcH RX | PCI E_CAMERA D2R_C N
[S—BOLE_ QL KI00M CAM K PCOE 80D| QK PAE PCl E_ CL KIOOM CANMVERA P
S—BOLE_ O KI00M CAM K PCOE 80D| QK POE PCl E CL KI0O0OM CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK100M CAMVERA 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 SIow SYSCLK_CLK32K _RTCX1
[CO—SYSOLK QK25M SR CLK 25M 45S | A K 25M SYSCLK CLK25M CANMERA
[ ClK 25M 45S | A K 25M CLK25M CAM CLKP

[ CLK 25M 45S | A K 25M CLK25M CAM XTALP_R
= CLK 25M 455 | A K 25M G K25M CAM XTALP

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

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

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

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

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

SYNC MASTER=J41 M.B

SYNC DATE=12/14/201

TTILE

PCH Constraints 2
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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 FF | =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

PHYSI CAL_RULE_SET

00000

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE
MEM_PWR MEM_* * MEM 2PWR 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_0O |MEM A_DATA_ O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM 20THER
MEM A DQS_1 |MEM A DATA 1 * MEM_DQS20/NDATA MEM A _DQS_1 i * 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_DQS20/NDATA 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 - MEM_DATA2SEL F NMVEM_A DATA 2 * K NMVEM 20T HER NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\G_RUL‘E_”SE"T{
MEM_ A DATA_3 * * MEM 20THER | [MEM_A DATA _O|NMEM * _DATA * * MEM 20THERVEM
MVEM_A DATA 4 * * MEM 20THER | [MEM_A DATA_1|MEM * _DATA * * MEM 20THERVEM
MEM_A_DATA_5 * * MEM 20THER | [MEM_A_DATA 2|NMEM * _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|MEM * _DATA_* * MEM_20THERVEM
NET_SPACI NG_TYPEL | NET_SPACING_TYPE2 | AREA TYPE | SPACI miRULéiéE.f4 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‘HIkEI? MEM_A_DATA_6|MEM * _DATA_* * NEM_ 2THERVEM
VEM_CVD VEM CTRL " vev ooz ] |MEMLB_DATA 2 * * I\/EM_ZOT‘HIkEI? MEM_A_DATA_7 |MEM * _DATA_* * NEM_20THERVEM
VEM CTRL VEM CTRL " vov oec|  [VEMLB_DATA 3 * * I\/EM_ZOT‘HIkEI? MEM _B_DATA_O|MEM * _DATA_* * NEM_ 2THERVEM
MEM B_DATA_4 * * MEM_20THER MEM _B_DATA_1|MEM * _DATA_* * MEM_2CTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2 |MEM * _DATA * * MEM 20THERVEM
MEM _CLK MEM_CLK * MEM_CLK2CLK MEM B_DATA 6 * * MEM 20THER MEM B_DATA 3 |NMVEM *_DATA * * MEM 20THERVEM
I 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‘HER’ VEM B_DATA 5|MEM * DATA * * NEM 2 OTHERVEM
VEM MEM * NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|NEM *_DATA * * NEM_ 2OTHERVEM |
MEM_CLK * * MEM 20THER MEM B_DATA 7 |VEM * _DATA * * MEM 20THERVEM

Menory Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL | SPACI NG
Oo>_MEM A ClLKQ MEM 70D | MEM O K VEM A CLK P<0> 7 20 2
o> MEM A CLKO MEM 70D [ NEM I K EM- A CLK N<O> 72020
oMM A QLK1 MEM 70D [ NEM CI K EMCA_CLK P<1> 7212
MM A G Kl MEM 70D [ NEM I K EMCA CLK N<1 7212
> _MEM A CIRL MEM 40S | MEM CTRL EMCA CS T<1..0> 720 21 28
> _MEM A CTRL MEM 40S | MEM CTRL EM_A <0> 72021 26 3
>—MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1.. 0> 720 24
> MEM A_CKE1 MEM 40S | MEM CMVD EMCA_CKE<3. . 2> 721 2
> MEM A_CVDO MEM 40S | MEM CMVD EMCA_CAA<9. . 0> 720 20 63
> MEM A CVD1 MEM 40S MEM CVD EM-A_CAB<9. . 0> 72120 6
o—MEM A DQ BYTEQ | MEM 40S MEM A_DATA_0O EM_ A _DOX/. . 0> 76
o>—MEM A DQ BYTE1 | NEM 40S MVEM A_DATA_1 EMCA_DCOX15. . 8> 76
o—MEM A DQ BYTE2 [ MEM 40S MEM A_DATA_2 EM-A D23, . 16> 7 es
o MEM A DQ BYTE3 | MEM 40S [ MEM A DATA 3 EM_A 31..24> T es
> MEM A DQ BYTE4 [NVEM 40S | NEM A DATA 4 EMVCA 39. . 32> 72163
> MEM A DQ BYTES [MEM 40S | NEM A DATA 5 EMA /.. > .
> MEM A DQ BYTEG [NEM 40S | NEM A DATA 6 EM_A 5.. > 76
> MEM A DQ BYTE7 [NVEM 40S | NEM A DATA 7 EMCA DOX<63. . > 76
—>—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 EM- A DO <1> 763
> MEM A DQS1 MEM 70D [ NEM A DQS 1 EMCA_DQ) 1> 7 es
>—_MEM A DQS2 MEM 70D | MEM A_DQS 2 EMCA__DQ) <2> T es
>—_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_DQ) <35> 763
—>—MEM A_DQS3 MEM 70D [ VEM A DQS 3 EMA 3> 76
> MEM A DQSA4 MEM 70D | NEM A_DQS_4 EM-A_ DO <4> 76
> MEM A DQS4 MEM 70D | NEM A_DQS_4 EM_A__DQ) > 76
—o—MEM A_DQS5 MEM 70D MEM A DQS 5 EMVCA <2> 7 e
—>—MEM A_DQS5 MVEM 70D MEM A DQS_5 EM-A_ DO 5> 763
o MEM A_DQS6 MVEM 70D MEM A DQS_6 EMCA__DQ) <6> 72163
——MEM A_DQS6 MEM 70D MEM A DQS_6 EVCA DO 6> 72163
> MEM A DQS7 MEM 70D [ NEM A DQS 7 EMCA_DQ) <7> 7 es
>_MEM A_DQS7 MEM 70D [ NEM A DQS 7 EMCA_DQ 7> 7 es
O MEM B QKO MEM 70D | MEM O K VEM B CLK P<0> B
> MEM B CLKO MEM 70D | MEM G K = K- N<O> 722 2
oMM B ClKI MEM 70D [ NEM CI 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 | VMEM CTRL = CS T<1..0> 72023 20
> MM B CTRL MEM 40S | VMEM CTRL EM B <0> 72223 20 6
—>—MEM B_CKEO MEM 40S | MEM CVD EM B CKE<1.. 0> 722 2
—MEM B_CKE1 MEM 40S MVEM CMD EM B CKE<3. . 2> 723 20
—>_MEM B CMVDO VEM 40S | MEM CMVD EM B_CAA<9. . 0> 722 24 63
MM B oVl MEM 40S MEM CVD EM B CAB<O. > 723 20 63
o>—MEM B DQ BYTEQ | NEM 40S MEM B_DATA_Q EM B DO</7. . 0> 763
o MEM B DQ BYTE1 | MEM 40S MVEM B_DATA_1 EM B DCOX15. . 8> 76
> 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
MM B DQ BYTEG | MEM 40S [ MEM B DATA 6 =M B 5.. > 76
> MEM B DQ BYTE7 [NEM 40S | NEM B DATA 7 =MV B 63. . 56> 76
——MEM B_DQS0 MEM 70D MEM B DQS 0 =V B <0> 7 e
> MEM B DQSO MEM 70D | NEM B_DQS_0 EM B_DO) 0> 76
MM B DOS1 MEM 70D MEM B DQS 1 EM B DO) <1> 76
> MEM B DQS1 MEM 70D | MEM B DQS 1 EV B DO 1> 76
o—MEM B_DQS2 MEM 70D MEM B DQS 2 EM B DO) <2> 7 e
> MEM B DQS2 MEM 70D | MEM B_DQS 2 = > 76
> MEM B DQS3 MEM 70D | MEM B_DQS_3 EM B DO <3> 76
> MEM B DQS3 MEM 70D | MEM B_DQS_3 EM B_DO) 3> 76
——MEM B_DQs4 MEM 70D MEM B DQS 4 = <4> 7 e
MM B DO MEM 70D | NEM B_DQS_4 EM B_DO) > 76
——MEM B_DQS5 MEM 70D | MEM B_DQS_5 EM B DO) <o> 76
= MEM B DQS5 MEM 70D | MEM B DQS_5 EM B_DO) 5> 76
MM B_DQS6 MEM 70D | MEM B DQS 6 EM B_DO) <6> 725 63
—>_MEM B DOS6 MEM 70D | MEM B DQS 6 EM B DO 6> 725 63
o—MEM B_DQS7 MEM 70D MEM B DQS 7 EM B DO) </> 7 e
> 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 PUWR OV6_S3_MVE REFCA A ..
MEM PWR OV6_S3 " MEM VREFDO A ., ...
MVEM PR OVe_S3 EM VREFCA B ...
VEM PR O0V6_S3 EM VREFDOQ B . ... .
SYNC_NVASTER=CONGTRAI NTS SYNC_DATE=00/ 257 201
T
Menory Constraints
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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 GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
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‘ﬂ' o
TBT_SPI * =2x_DI ELECTRI C >
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
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 miRuLéiéE.f4 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_20THERHS * =6x_DI ELECTRI C 2

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t

I C Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C P<1..0> 25 28
[O—IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C N<1.. 0> 25 28
[ TBIDP_80D TBIDP_TX TBT_A R2D P<1..0> 2
[ TBIDP_80D TBIDP_TX TBT_A R2D N<1..0> 28
[O—DR_TBIPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1> 25 28
O DR _TBTPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1> 25 28
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3> 25 28
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3> 25 28
= DP_80D DP_TX DP_TBTPA M._P<3..1:2> 28
[ DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
[ DP_80D DP_TX DP_A LSX M._P<1> 28
[ DP_80D DP_TX DP_A LSX M._N<1> 28
[ TBIDP_80D TBIDP_RX TBT_A D2R C P<1..0> 2
[ TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0> 28
[O—IELA 2RI TBIDP_ 80D TBIDP_RX TBT_A D2R P<1> 25 28
[O—IELA 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1> 25 28
O IBLA 2RO TBIDP_ 80D TBIDP_RX TBT_A_D2R _P<0> 25 28
[O—IBLA R0 TBIDP_ 80D TBIDP_RX TBT_A D2R _N<0O> 25 28
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N 25 28
[ DP_80D DP_AUX DP_TBTPA AUXCH P 28
[ DP_80D DP_AUX DP_TBTPA AUXCH N 2
= 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 28
[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC N 28
O IELE RD TBIDP_ 80D TBIDP_TX TBT B R2D C P<1..0> 4
[O—IBLE RD TBIDP_ 80D TBIDP_TX TBT B R2D C N<1..0> 4
[ TRIDP_80D TBIDP_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..1:2> a
CO—DR IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2> o
[ 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>
[O—IBLE 2R TBIDP_ 80D TBIDP_RX TBT_B D2R P<1..0> 64
[OO—IBLE 2R TBIDP_ 80D TBIDP_RX TBT_ B D2R N<1..0> 64
O IBL_B_AUXCH DP_80D DP_AUX NC DP_TBTPB AUXCH CP 25 64
O—IBEL B AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CN 25 64
D 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 SPI TBT_SPI _M SO
O—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- OS2 MM aK S2_MEM 85D S2_MEM ALK 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 &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CNTL S2_MNEM 45S S2_NEM CIRI VEM CAM CKE a1 32
R ‘ - - - - - - - - - o [D>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
M Pl _85| =85_CHM DI FF =85_OHM | =85_OHM | =85_OHM | =85_OHM | =85_OHM | S2_NEM 45S S2_MEM CTRI |VEM CAM ODT a2
I I S2_NEM CVD 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 [ _ 977WM7 977WM74§§ 977WM7 '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_MEM 45S S2_MEM CVD VEM CAM BA<2> 31 32
M PI CLK_20THER =7X_DI ELECTRI C [ M PI CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ | L 977WM78§D 977WM7 'VEM CAM m P<O> I,
I CO—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 32
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET D—S2_MEM DQS1 S2_NEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
M Pl _DATA * * M Pl _20THER [ —S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
— S [ —S2_MEM DATA 0 S2_NEM 45S S2_MEM DATAQ MEM CAM DIVKO> a1 a2
M PI _DATA CLK_M PI * M Pl _2CLK S2_IVEM DATA 1 S2_MEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 a2
=== >—S2_MEM A S2_MEM 45S S2_NEM CMD NMVEM CAM A<14.. 0> a1 32
CLK_M PI * * M PI CLK_20THER — = =
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 DQx<15. . 8> a1 32
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 ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 31 32
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM_SE =45_0OHM_SE =STANDARD =STANDARD = MEBL_BSD M.BL_DATA MEBL_DALA CONN P sz
- e e e e - - e [Een 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 CK_MPI MPI_CLK P a1 a2
> MPL_aK s M Pl_85D K MPI M Pl _CLK N a1 a2
H S M Pl_85D K MPI M Pl _CLK CONN_P 32 64
Spaci ng Rul e Sets = Meesn | oiCue M PL_CLK CONN N e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i - < 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_NEM PWR PPOV675_MEM CAM VREFCA .
* = 2 = ? = —NEML
S2_DQS2OMNDATA 2x_Dl ELECTRI C| ? S2_DQS2OWNDATA| TOP, BOTTOM 4x_DI ELECTRI C ? — 2 MEM PPOV675_MVEM_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 P 2
S2_20THERVEM * =4x_Dl ELECTRI C| ? S2_20THERVEM | TOP, BOTTOM| =6x_DI ELECTRI C 2?2
S2MVEM 2PVR * =2x_DI ELECTRI C| ? S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C ?
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* =SAVE * S2_DATA2SELF r 1 r to PO r S ac | n
S2_MEM CMD | S2_MEM CMD * S2_CMD2CVD nmo y we p il g
S2_MEM CMD | S2_NMEM CTRL - s2_ R NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRUL‘Ei‘SEf»
— * *
S2_NMEM_CTRL | S2_MVEM CTRL * S2_CTRL2CTRL S2_MEMPVWR | S2_MEM S2NEM 2PVR
S2_NEM * S2_NEM * * S2_20THERVEM | S2_MEM_PVR a2

p ;

Menory to GND Spaci ng

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI m_RULé_NSéF
G\D S2_MEM * * S2MEM 2GND
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PHYSI CAL_RULE_SET LAYER &LPAIYE%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 l\EO(VGAF'
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 M
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MV =STANDARD 0.1 MM 0.1 M

SMC SMBus Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
, SVC QSO | SMB 455 R 50S | SMB SMBUS SMC 0_SO_SCL 37 40 60
. SMC. 0_S0_ | SMB_ 455 R 50S | SVB SMBUS_SMC 0_S0_SDA a7 40 60
, SMC 1 S0 | SMB 455 R 50S | SMB SMBUS SMC 1_SO0_SCL 14 32 37 40 43 44 64 69
_SMC_1_S0_ | SMB 455 R50S[SvB | 1 DA 14 32 37 40 43 44 64 60
, SMC 2 S3 | SMB 455 R 50S | SMB SMBUS SMC 2_S3_SCL 37 40 61 65
, SMC 2_S3_ | SMB_455_R 50S | SMB SMBUS_SMC 2_S3_SDA a7 40 61 65
_SMC_ 3 | SMB 455 R 50S | SVB | 36 37 40 44 64
. SMC 3_ | SMB_455_R 50S | SMB SMBUS_SMC 3_SDA 36 37 40 44 64
, SVC 5 G3_ | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SCL 37 40 48 50 64
. SMC 5_G3_ | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 57 40 48 50 64
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SENSE DI EEPAIR CHGR CSI _P 50
[O—SENSE DI EEPAIR 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 s0
[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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J11/J13 Specific Net

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘ @P
SENSE_1TOL_45S * 1701 DIFFPAIR|  =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DIFFPAIR | =1TOL_DI FFPAIR
SENSE_1TOL_P2MM * -1TOL DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * -1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * -1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
SENSE * =2: 1_SPACI NG > cPU_cow D * aD_P2MM
THERM * =2: 1_SPACI NG 2 CPU_VCCSENSE D * aD_P2MM
AUDI O * =2: 1_SPACI NG 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | spACl miRULéiéE.r4
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—rr » GN\ND CLK_PCl E * G\lDﬁPZI\/‘M‘ —
aD * =STANDARD 2 ao PCl E* * G\D_P2W
D SATA* * aD_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o GO use : G®7P2W —
GND_P2MM - 0.20 W 10000 o LVDs* - o Pow
PVR_P2MM * 0.20 MV 10000 SB_PORER GKPAE . PUR_P2MM
SB_PONER SATA* * PWR_P2MM
SB_POVER SATA* * PWR_P2W

Properties

a4

a4

8 11 13 15
57758759 80
8 2 13
39740 41" 4;

1
51

11 1.
40741

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SENSE_DIFEPAIR THERM 1TOL 45S | THERM I NLET _THVENS D1
O —SENSE_DIFEPAIR THERM 1TOL 45S | THERM I NLET _THVENS D1
O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVENS D2_R P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVENS 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 EFPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[O—SENSE DI EFPALR SENSE_1TOl 459§ SENSE TBOTHVSNS_D2_P
CO—SENSE DIFEPAIR SENSE 1TQl_45 SENSE TBDTHVSNS D2_N
[CO—SENSE DIFEPAIR SENSE_1TQl_45 SENSE CPUTHVSNS D2_P
CO—SENSE DIFEPAIR SENSE 1TQl_45 SENSE CPUTHVSNS D2_N
CO—SENSE DIFFPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OSO0_CS N
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OS0_CS P
CO—SENSE DIFEPALR 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_DI EEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_N
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
[ SENSE_1TO1_459 SENSE CPUVR | SUM R P
[ SENSE_1TQL_45 SENSE CPUVR | SUM R N
[CO—SENSE_DI EFPAIR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR P
CO—SENSE DIFEPAIR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N
CO—SENSE DIFEPALR SENSE_1TOl 45§ 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_3Vv3_S0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_CAMERA P
O —SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS_CAMERA N

- DI EEPAIR SENSE_1TOl 45§ SENSE | SNS_P3V3_S0_N

- DI EEPALR SENSE_1TQl 455 SENSE | SNS _P3V3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE I SNS_1V05_S0_P
CO—SENSE DIFEPAIR SENSE_1TQ1 P2 SENSE I SNS_1V05_S0_N
O —SENSE DIFEPAIR SENSE_1TQ1_45 SENSE | SNS BMON_GAI N P
CO—SENSE DIFEPALR SENSE_1TOl 45§ SENSE 1 SNS_BMON_GAI N_N
CO—SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS_HS COMPUTI NG N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_HS COMPUTI NG P
CO—SENSE DIFEPAIR SENSE_1TQ1_45 SENSE | SNS HS OTHER N
[CO—SENSE_DI EFPAIR SENSE_1TQL_45 SENSE | SNS HS OTHER P
CO—SENSE DIFEPAIR SENSE_1TO1_455 SENSE I SNS_1V2_S3_N
CO—SENSE DIFEPALR SENSE_1TOl 45§ SENSE | SNS_1V2_S3_P
O —SENSE DIFEPALR SENSE_1TO1_455 SENSE I SNS_AI RPORT_N
CO—SENSE DIFEPAIR SENSE_1TOL_45 SENSE | SNS_Al RPORT_P
O —SENSE DIFEPALR SENSE_1TO1_45 SENSE I SNS_SSD N
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE I SNS _SSD P
[CO—SENSE_DI EFPAIR SENSE_1TO1_455 SENSE I SNS_LCDBKLT_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS LCDBKLT P

DI FEPAI R SENSE_1TOl 455 SENSE | SNS_PANEL_N

- DI FEPAIR SENSE_1TQ1_45 SENSE | SNS_PANEL_P
[Z=Z—SENSE DI FEPALR SENSE 1TOl 455 SENSE I SNS HS GAIN N
[z —SENSE DI FEPALR SENSE_1TQl_45 SENSE I SNS HS GAI N P
O AL DEFE 1TOI_DIEEPAIR | AUDIOQ SPKRAMP_| NR_P
CO—AWL DEE 1TOl_DIFFPAIR | AUDIO SPKRAMP_| NR N
[ 1TOl DIEEPAIR | AUDI O MAX98300_R P
[ 1TOl DIEEPAIR | AUDI O MAX98300_R N
CO—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
CO—SBKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB ponr | PP3V3_S5
[ sB_powrr | PP3V3_SO

e fe GN\ND

16 17 18 28 29 34 42
62764

62 64 65
15 17 18 27 30 36 38
2743 59761

4474556

SYNC MASTER=J41 M.B
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SYNC DATE=12/07/201

d} Appl e I nc.
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PHYSI CAL_RULE_SET LAYER CA,\QL%E%]TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SD_45SE * =45_0OHM SE =45_0OHM _SE =45_0OHM _SE =45_0OHM SE
SD Card Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[=-SDDATA SD_45SE SDCONN_DATA<O. . 3> 33 34
=-SDAK SD_45SE SDCONN_CLK L.
o SD_45SE SDCONN_WP 33 34
D SD_45SE SDCONN_CMD 33 34
= SD_45SE SDCONN_DETECT_L 33 34
= SD_45SE SPI SD_SPI _CLK 34
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
f QL K_25M 45S SDCLK_CLK25M X2_R 34 69

SYNC MASTER=CONSTRAI NTS

TTILE

Proj ect Specific Constraints

SYNC DATE=09/25/ 201

d} Appl e I nc.
®

<E4LABEL>

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

119 OF 121

2




SYNC DATE=07/03/201
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