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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5% REV ECN DESCRI PTI ON OF REVI SI ON APPD,
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. DATE]

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ. SCHEM M_ B’ VENUS 2 , PROTO 1A 0.1 Jo0010932459 ENGINEERING RELEASED

ENG 06/04/2014

06/04/2014

(.csa) Date (.csa) Date
Page Content s Sync Page Content s Sync
T 1 MASTER T 61 08/ 15/ 2014
1 Tabl e of Contents wnsTeR 50 SPI _Debug Connect or cLea xaz5
""" 2 . . 05/ 30/ 2014 R 62 07/ 30/ 2013
2 BOM Confi gurati on cLean x305 51 AUDI O CODEC, ANALOG s0E 345
3 . . 10/ 31/ 2012 T 63 07/ 30/ 2013
3 BOM Confi gurati on s15 M8 52 AUDI O CODEC, DI Gl TAL s0E 345
4 " PD Parts aemaosa 53 “  AUDI QO SPEAKER AMP s Y
5 ° CPU DM/ PEG FDI / RSVD e xa0s rea 54 ®  AUDIlO JACK acmaos
6 12/ 18/ 2012 e 66 06/ 24/ 2014
6 CPU d ock/ M sc/ JTAG CFG 315_rererence 55 AUDI O JACK TRANSLATORS cLeAN X305
7 12/ 18/ 2012 T 70 11/ 04/ 2014
7 CPU DDR3 | nterfaces 315_REFERENCE 56 DC-In & Battery Connectors cLea xazs
8 °  cPU Powver aemixazs 57 " PBus Supply & Battery Charger aemixaos
9 ’ CPU G ound J15_REFERENCE rererzon 58 5 CPU VR12.5 VCC Regul ator I1C CLEAN X425 o orEors
10 . 08/ 11/ 2014 T 73 01/ 09/ 2015
10 CPU Decoupl i ng cLeAN x305G 59 CPU VR12.5 VCC Powver Stage cLean xaz5
11 " PCH RTC/ HDAY JTAG SATA/ CLK i1 reremence 60 " 1.35V DDR3L SUPPLY aewsaos
12 ]2 PCH DM / FDI / PM GFX/ PCI J15_REFERENCE reerzoz 61 " 5V / 3.3V Power Supply CLEAN X425 roarzons
13 “  PcH POl - E/ USB i1 rermence 62 " 1V05V _PONER SUPPLY cemsaos peo
14 " PcH GPI Q' M SO NCTF asmizs 63 "  LcD KBD Backlight Driver acmzs
15 *  PCH Power sis_rererene 64 " Msc Power Supplies aemoaos
16 *° PCH G ounds J15_REFERENCE reerzoz 65 5 X249 POVNER SUPPLY CLEAN_MAXVEELL o orzos
17 " PCH DECOUPLI NG aewsazs 66 *  Power FETs sas1c orronon
18 *  CPU & PCH XDP nswa o 67 *  Power Control 1/ ENABLE sas 1a orronon
""" 19 10/ 31/ 2014 S 82 09/ 11/ 2014
19 Chi pset Support cLea xaz5 68 Power Sequenci ng EG PGOOD Ry x425G
""" 20 . . 01/ 14/ 2013 T 83 . 12/ 11/ 2014
20 Proj ect Chi pset Support 315_REFERENCE 69 eDP Di spl ay Connect or Ry x425G
P 21 07/ 02/ 2014 — 84 08/ 22/ 2014
21 CPU Menory S3 Support CLEAN_ MAXMELL 70 VENUS PCl -E MARY_X425G
22 “ DDR3_VREF MARGI NI NG o) 71 *  VENUS CORE/ FB POWER .
""" 23 10/ 31/ 2012 | 86 06/ 30/ 2014
23 DDR3 SDRAM Bank A (1 OF 2) 315 M8 72 VENUS FRAME BUFFER |/ F 3456 AVD
~al 24 10/ 31/ 2012 — 87 09/ 16/ 2014
24 DDR3 SDRAM Bank A (2 OF 2) 315 M8 73 0V95 GPU / 1V35 FB Power Supply D TYA X425G
""" 25 10/ 31/ 2012 T 88 09/ 22/ 2014
25 DDR3 SDRAM Bank B (1 OF 2) 315 M8 74 GDDR5 Frane Buffer A hRY_x425G
26 *  DDR3 SDRAM Bank B (2 CF 2) P m— 75 *  CDDRS Frame Buffer B -
27 i DDR3 Term nati on CLEAN X425 R 76 N VENUS HDM / DP/ GPI O MARY_X425G e
""" 28 01/ 14/ 2013 S 91 11/ 07/ 2014
28 Thunderbolt Host (1 of 2) T29_RR 77 VENUS GPl Os & STRAPs Ry x425G
**** 29 10/ 30/ 2014 —— 92 09/ 22/ 2014
29 Thunderbolt Host (2 of 2) CLEAN X425 78 VENUS DP PWR/ GNDs MARY_X425G
— 30 . 06/ 24/ 2014 — 93 09/ 15/ 2014
30 Thunder bol t Mobi | e Support cLean x305 79 GFX | WP VCore Regul at or DI TYA X425G
**** 32 10/ 30/ 2014 Y 94 09/ 16/ 2014
31 Thunder bolt Connector A CLEAN X425 80 VREG GPU VvDDCI ADI TYA_X425G
32 *  Thunderbolt Connector B aemixazs 81 * Rl O Connectors aemmare
33 *  X87 CONNECTCR aewsazs 82 *  eDP Mix e xazsa
34 *  ssD Connect or asmizs 83 " eDP Muxed Graphics Support ey sazss
35 * canmera 1 of 2 aemoxazs 84 " Power Aliases aemoaos
**** 40 10/ 30/ 2014 T 102 . . 10/ 31/ 2012
36 Canera 2 of 2 cLea xaz5 85 Si gnal Al ases s15_me
37 “ USB 3. 0 CONNECTORS CLEAN X425 rorsoreon 86 o Functi onal Test Points J15_MB rorare
38 “  KEYBOARD! TRACKPAD (1 OF 2) aemzse 87 ™ NC & No Test 115 s oo
39 “  KEYBOARD! TRACKPAD (2 OF 2) aemmve 88 ™ PCB Rule Definitions soesas
**** 50 01/ 15/ 2014 T 111 . 02/ 18/ 2014
40 SMC CLEAN X305 89 CPU Constraints CLEAN X305_PEG
**** 51 06/ 24/ 2014 T 112 . 12/ 10/ 2012
41 SMC Shar ed Support cLean x305 90 PCH Constraints 1 sipLE J45
52 . 08/ 11/ 2014 T 113 . 02/ 18/ 2014
42 SMC Proj ect Support cLEAN x305G 91 PCH Constraints 2 CLEAN X305_PEG
43 *  SMBus Connecti ons aemocoss e 92 " Memory Constraints soesas
54 . . 02/ 18/ 2014 - 115 . 12/ 10/ 2012
44 H gh Side Vol tage and Current Sensing CLEAN X305_PEG 93 Thunder bol t Constraints sipLE J45
55 . . 09/ 10/ 2014 e 116 . 12/ 10/ 2012
45 Load Side Vol tage and Current Sensing cLean xa25G 94 Canera Constraints sipLE J45
56 01/ 14/ 2014 e 117 12/ 10/ 2012
46 Debug Sensors cLean x305 95 SMC Constraints sipLE J45
57 07701/ 2014 e 118 N . N 127107 2012
47 GPU V/ I _Sensors 3456 AVD 96 Proj ect Specific Constraints sipLE J45
58 11/ 26/ 2012 T 119 . 07/ 01/ 2014
48 Ther mal Sensors cHang 945 97 GPU (ANMD VENUS) Constraints 2456 AvD
60 10/ 31/ 2012 T

49 Fan Connectors s15_ M8

VENUS2, PROTO1A : PRELIMINARY [T
TEST / FAB_ADM1110 <PART_DESCRI PTI ON>

=van

Schematic / PCB #'5 d} Appl e I nc.
®

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

051- 00388 1 SCHEM M_B, VENUS2, PROTO1A SCH CRI TI CAL NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY 1 NC.
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6

BOM Vari ant s

X425 BOM G oups

BOM NUMBER BOM NAME BOM OPTI ONS
685- 00042 COVMON PARTS, MLB, VENUS2 X425_COMVION
985- 00050 DEV BOM M_B, VENUS2 X425_DEVEL: ENG

BOM GROUP

BOM OPTI ONS

639- 00682 | PCBA, MLB,

VENUS2, CTO, 16GHYN, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTQ, RAM HYNI X_1600, FB_4G_HYNI X

X425_COMVON

ALTERNATE, COMVON, X425_COMVONL, X425 _COVMONZ2, X425_PROGPARTS, ACAPS: A2

639- 00703 | PCBA, MLB,

VENUS2, CTO, 16GM C, VR- 4GM C, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_M CRON

X425_COMVONL

CPUMEM SO, TBTHV: P15V, SKI P_5V3V3: AUDI BLE, CPUPEG X8X4X4, S2_PWR: SO, SMC_SUSACK: YES

639- 00739 | PCBA, MLB,

VENUS2, CTO, 16GHYN, VR- 4GM C, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM HYNI X_1600, FB_4G_M CRON

X425_COMMON2

EDP: YES, XDP, SSD_PWR_EN: GPI O, CAM_WAKE: NO, SAMCONN, APCLKRQ | SOL, CRW SPRT, WLAN_SW SI L

639- 00740 | PCBA, MLB,

VENUS2, CTO, 16GM C, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_HYNI X

X425_PVT

BKLT: PROD, SENSOR_NONPRCD: N

639- 00798 | PCBA, MLB, VENUS2, BEST, 16GHYN, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM HYNI X_1600, FB_4G_HYNI X

X425_PROGPARTS

SMC_PROG. BASE, BOOTROM_PROG. EVT, TBTROM PROG, DPMUXMCU: PROG

639- 00799 | PCBA, MLB, VENUS2, BEST, 16GM C, VR- 4GM C, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM M CRON_1600, FB_4G_M CRON

X425_DEVEL: ENG

ALTERNATE, XDP_DEBUG, SOPGOCD_| SL, SENSOR_NONPRCD: Y, SENSOR_NONPRCD_R, BKLT: ENG, DBGLED, DPMUX_DEBUG, GPU_ROM YES, SENSOR_GPU_NONPRCD: Y

639- 00800 | PCBA, MLB, VENUS2, BEST, 16GHYN, VR- 4GM C, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM HYNI X_1600, FB_4G_M CRON

639- 00801 | PCBA, MLB, VENUS2, BEST, 16GM C, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM M CRON_1600, FB_4G_HYNI X

639- 00803 |PCBA, MLB, VENUS2, NOCPU, 16GM C, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM GFX_BOM RAM M CRON_1600, FB_4G_HYNI X

639- 00974 | PCBA, MLB, NOGPU, CTQ, 16GM C, VR- 4GHYN, X425G

BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_HYNI X

X425_DEVEL: DVT

ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPROD: N, DBGLED

Modul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S00058 1 CRW SRLZX, PRQ 0, 2. 5, 47W 4+3E, 1. 2, 6M BGA u0500 CRI Tl CAL CPU_CRW BEST
337S00059 1 CRW SRLZY, PRQ 0, 2. 8, 47W 4+3E, 1. 2, 6M BGA u0500 CRI Tl CAL CPU_CRW CTO

33754542 1 1 C, GEW, LPT- M HVB7, C2, SR199, PRQ FCBGA uU1100 CRI TI CAL

33851247 1 1'C, TBT, FR 4C, A0, PRQ, CI O, SRLIC, FCBGAZ88 u2800 CRI TI CAL

33851264 1 1 G, BOMIS700A2, S2 PCI E CVRA, 8X8, 208FCBGA u3900 CRI TI CAL

33380700 1 | C, SDRAM 4GBI T, DDRAL- 1600, GEMVA, 968 FEGA u4000 CRI Tl CAL

333800032 32 |G, SDRAM DDRSL- 1600, 4GBI T, 788 FBGA CRI TI CAL HYNI X_1600
333580660 32 1:C, SDRAM 4GBI T, DDRBL- 1600, VBOA, 78P, FBGA CRI Tl CAL M CRON_1600

337S00116 1 1'C, GPU, VENUS XTAAL, S, 29X29MM FCBGA962 us400 CRI TI CAL VENUS: XTA
333800027 4 | C. GDDRS, 4GBI T, 6GBPS, 1. 5V, 25NV BGAL70 UB800, UBB50, UBY00, UBIS0 CRI TI CAL FB_4G_HYNI X
33350766 4 | C. GDORS, 4GBI T, 6GBPS, 128MX32, 25NM 170BGA U8800, UB850, UB900, UBIS0 CRI TI CAL FB_4G_M CRON

VENUS2, PROTO1A : PRELIMINARY

TEST / FAB_ADM1110

X425_DEVEL: PVT XDP_DEBUG
GFX_BOM VENUS: XTA
XDP_DEBUG XDP_CONN, XDP_PCH

DRAM SPD Str aps

BOM GROUP

BOM OPTI ONS

RAM HYNI X_1600

HYNI X_1600, RAMCFG3: H, RAMCFG2: H, RAMCFGL.: L, RAMCFQO: L

RAM M CRON_1600

M CRON_1600, RAMCFG3: H, RAMCF&: H, RAMCFGL: H, RAMCFQ: L

COVMON DEVEL BOM

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685- 00042 1 COMMON PARTS, M_B, VENUS, X425G BASE CRI TI CAL BASE_BOM
985- 00050 1 DEV, MLB, VENUS, X425G DEVEL CRI TI CAL DEVEL_BOM

SYNC _MASTER=CLEAN X305

SYNC DATE=05/30/201

TTILE

BOM Confi gurati on

d} Appl e I nc.
®
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Pr ogr ammabl

es - Al builds

33580915 1 |IC SERIAL SPI FLASH ROM 4MBI T, 50M-Z, USON u2890 CRI TI CAL TBTROM BLANK
341S00166 1 T29, FALCON RI DGE( V27. 1) PROTQD, X425G u2890 CRI TI CAL TBTROM PROG
33580724 1 1MBI T SERI AL FLASH 2X3X0. 6MVi UFDFPN8 PKG uo101 CRI Tl CAL GPUROM BLANK
341S3565 1 1 C, EDP MUX- 95C, (RENESAS) V3. 2. 8, DVB, D2 U9600 CRI Tl CAL DPMUXNMCU: PROG
33754313 1 1 C, MCU, HBS/ 2113, 9X9MM TLP- 145V U9600 CRI Tl CAL DPMUXMCU: BLANK
SMC
338S1214 1 | C, SMC- B1, 40MHZ/ 50DM PS, SCPL FW 157BGA Us000 CRI TI CAL SMC_PROG BLANK
341S00157 1 1 C, SMC- B, EXT (V2. 25A9) PROTO 0, X425G Us5000 CRI TI CAL SMC_PROG BASE
EFI ROM
335S00007 1 I C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MM u6100 CRI TI CAL BOOTROM_BLANK: W N
335500006 1 1 C, SERI AL FLASH, 64MB, 3V, WSON, 6X5MM u6100 CRI Tl CAL BOOTROM_BLANK: MAC
341500239 1 I C, EFl ROM (V0145) EVT, X425 u6100 CRI Tl CAL BOOTROM _PROG EVT

VENUS2, PROTO1A : PRELIMINARY
TEST / FAB_ADM1110

Alternate Parts

PART NUVBER | ALTERNATE FOR| BOM CPTI ON REF DES | COMMVENTS:
376S1053 | 37650604 ALL Giodes alt to Fairchild
128S0311 | 12850329 ALL NEC alt to Sanyo
13850739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson At to NOK
197S0478 | 197S0479 ALL NDK ALt to Epson
371S0713 | 371S0558 ALL 0os alt to ST
15280461 | 15251645 ALL Oyntec alt to Vishay
376S1080 | 37650820 ALL Diodes alt to  Semi
15550667 | 155500008 ALL Panasoni ¢ alt to TOK
376S00074 376S0855 ALL Toshiba alt to Oiodes
376S1129 | 376S0855 ALL N® alt to Diodes
376S1089 | 37651128 ALL N® alt to Diodes
12850371 | 128S0376 ALL Kemet alt to Sanyo
138S0803 | 13850639 ALL Samsung alt to Mirata
13850843 | 13850674 ALL Samsung alt to Mirata
13850846 | 13850811 ALL Samsung alt to Mirata
12750164 | 12750162 ALL Rohmaalt to Vishay
13850732 | 138S0715 ALL Rohmalt to Vishay
12850364 | 12850264 ALL Kemet alt to Sanyo
33380704 | 33380700 ALL ELPIDA to HYNIX U4000
311S0649 | 311S0541 ALL oNalt to Toshiba
376S00014 376S0761 ALL Toshiba alt to Vishay
740S00003 740S0135 ALL AEMalt to Tyco
740S00004 740S0134 ALL AEM alt to Littlefuse
107500029 107S00030 ALL TFT alt to Cyntec
128S0398 | 12850220 ALL Kemet alt to Sanyo
128S0386 | 12850284 ALL Kemet alt to Sanyo
311S0000§ 31150271 ALL Diodes alt to NXP
128S0393 | 128S0334 ALL Kemet alt to Sanyo
311S00007 31150426 ALL Diodes alt to NXP
371500017 37150749 ALL Di odes alt to Onser
107500033 107S00034 ALL TFT alt to Cyntec
107S0240 | 107S0255 ALL TFT alt to Cyntec
107S0248 | 107S0250 ALL TFT alt to Cyntec
107500031 107S00032 ALL TFT alt to Cyntec
107S0249 | 107S0251 ALL TFT alt to Cyntec
107500037 107S00038 ALL TFT alt to Cyntec
107S00015 107S00011 ALL TFT alt to Cyntec
128S0000§ 128S0380 ALL NEC alt to Sanyo
311S0006Q 31150273 ALL Diodes alt to NXP
353500133 35352741 ALL ON Seni alt to Tl
353500394 35352162 ALL ON Seni alt to Tl
376S00086 376S0761 ALL Diodes alt to Vishay
112S00001 112S0254 ALL Yageo alt to Cyntec
353500095 35353328 ALL Pericomalt to TI
128S0397 | 128S0325 ALL Kemet alt to Sanyo
311S00004 311S0370 ALL ON Semi alt to NXP

SYNC VASTER=J15 M.B SYNC DATE=10/31/ 201

" BOM Configuration
DI RG, NOVEET

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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ZZTg)élg Franme Hol es
O GD = :|= 210470 SMI' GND TEST PONTS
GND. 1
270450 =

@ 1 GND
SL-2.3X3.9-2.9X4.5

SHO0430

4.50D1. 851 D-1. 95H

L

SH0428

4.50D1. 851 D-1. 95H

L

SL-1.1X0.45-1.4x0.75

ZT0471
TH NSP

1

SL-1.1X0.45-1.4x0.75

ZT0472
TH NSP

1

SL-1.1X0.45-1.4x0.75

ZT0473
TH NSP

1

BOSS APN 860-4772

SH0427
4.5001. 85! D- 1. 95H

1

GPU BOSS APN 817-4517

SHO421

4.50D1. 85I D-1. 95H 1

E

FAN BOSS APN 860- 3428

S

HO425
STDOFF- 4. 50D1. 8H SM 1

L

APN 806- 9391

1
SHO450
SM

SHLD- MLB- USB- J45

SH0431
POGO- 2. 30D- 5. 5H- X304
EY

—©

SH0440
2.90D1. 2| D- 1. 35H SM

1

SH0442
2.900D1. 2| D- 1. 35H SM

1

1

806- 00452
[ |sH0451

SHLD- FENCE- MLB- T29- X305

SH0432
POGO- 2. 30D- 5. 5H- X304
EY

—©

SH0441
2.90D1. 2| D- 1. 35H SM

1

SH0443
2.90D1. 2| D- 1. 35H SM

1

SHO0423
STDOFF- 4. 50D1. 8H SM 1

SL-1.1X0.45-1.4x0.75

SH0433
POGO- 2. 30D- 5. 5H- X304

SM

—©

SHO444
2.90D1. 21 D- 1. 35H SM

1

SH0462
2.90D1. 2| D- 1. 35H SM

1

ZT0490 ZT0491 ZT0492
2.1SMe. OMM CI R 2.1SM2. OMM CI R 2.1SMe. OMM CI R
SMT- PAD- NSP SMT- PAD- NSP SMT- PAD- NSP

1 1 1

X305G THERVAL MODULE STANDOFF

APN 860- 3690 APN 817-0688

SH0424 SH0446
STDOFF- 4. 50D1. 9H SM 1 STDOFF- 4. 90D2. 38H- SM 2
1

1

APN 817-0741

SH0445
STDOFF- 4. 90D2. 38H SM SL- 2. 6X2NP- 2
1

CPU BOSS APN 860- 2931

SH0429
5. 00D1. 85| D- 2. 35H

1 1

SH0422
5. 00D1. 85| D- 2. 35H

SH0420
5. 00D1. 85| D- 2. 35H

H0426
5. 00D1. 85| D- 2. 35H

APN 806- 2247
BR0O401
M.B- MIG; BRKT- J5

1

PD parts
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
________________________________________________________ 946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
Ther mal Mbdul e gaskets APN 875-9290
oM T oM T
CG0400
0G0402
6. 00D3. 9H SM 6. 0003, O SM
£—¢{) Rl O FLEX BRACKET BOSS (860-00166)
oM T oM T 3
Ce0401 CE0403 ’

6. 00D3. 9H SM
1

6. 00D3. 9H SM

1

X305G POGO PI NS

APN 870- 2451

SH0434
POGO- 2. 30D- 5. 5H- X304
EY

SH0437
POGO- 2. 30D- 5. 5H X304

POGO- 2. 30D- 5. 5H X304

X305G STANDOFF

APN 860- 1448

SHo460 SHO461 2 9®1S;P[f?3ssﬂ SM 2. 9031.820[;1?.435H Sm
2.90D1. 21 D- 1. 35H SM 2 9CDL. 21 D 1. 35H SM . ]‘ . |
1 . 1 ISY’\C MASTER=CLEAN X305G SYNC _DATE=08/ 08/ 2014
= L = ) PD Parts
aople tno. oo ov D]
2. 9@1?2?[3??35;; sm 2. 9031_5;0[;1?_635H M 2. 9031.5'2-10[;1?.735H sMm S <E4LABEL>
: K :

SOﬁkgéISIQ 2. 0H
—©

| PD FLEX BRACKET BOSS (860- 00166)

3. SﬁFQéIS[g 2. 0H
—©

SH0435

3. SOﬁkgéIS& 2. 0H
—©

3. Sﬁkgél% 2. 0H
—©

THE_| NEFORMATI ON_CONTAI NED_H
PROPRI ETARY PROPERTY_ OF APP

IV ALL RI GHTS RESERVED
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7 6 5 4 3 2 1

PPVCCI O SO_CPU ¢ 10 15 58
OM T_TABLE OM T_TABLE 'RO531
U0500 U0500 S
HASVEL L HASVEL L fLiow
BGA BGA 2402
12 2N_N<0> AB2pM _Rx0* SYM 1 OF 12 pgg roovp| AH6 » CPU_PEG RCOWP TP DP IG B MN<O> o C5pDip TXN0 SYM 10 OF 12 Epp AUXN F15 gy DP_INT_IG AUX_N 6500
12 DM _S2N N<1> AB3 DM _RX1* TP DP 1 G B M.P<0> * D25 |pbi B_TXPO EDP_AUXP|_F14 o o DP_INT_ I G AUX P 62 85 97
2 D DM _S2N N<2> > A@CDMiRXZ* PEG_RX0* 5EL0 - =PEG D2R N<0O> am = TP _DP 1 G B M.N<1> - A25CDD| B_TXNL EDP_HPDLEL4 o, DP 1G A HPD L 20
DM _S2N N<3> g ACHDM RX3* PEG RX1*(Cl0 o =PEG DPR N<1> =~~~ e TP_DP_IG B MP<1> B25 |ppl B_TXP1
PEG_Rx2* [B10 - =PEG D2R N<2> am = TP DP 1 G B M.N<2> R41pDi B_TXN2 5 EDpiTxm:Clél * DP_INT |G M._N<O> g g o
12 DM _S2N P<0> ABI |pm _RX0 PEG_RX3* [,E9 - =PEG D2R N<3> am = TP DP 1 G B M.P<2> D24 1ppi B_TXP2 o EDP_TXNLyAL2 DP_INT I G M _N<1> g 407
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20 gy MEM A_DQ<10> =551 [sA_DQLO SA_CKP2 Boaa SNC
20 2y VEM A DQ<11> o= 553 |5A DQI1 SA_CKE2 NC
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- SB_oDT1| BA19 MEM B_ODT<1> 26 27 02
20 2sq@y—VEM B_DQ<22> o= EE47 |SB D22 z . Y T I oD
26 25 B NMVEM B_DQ<23> o227 [SB D@3 SB_ODT2 T x NC
2 25y VEM B DQ<24> g E44 SB_D@4 SB_0DT3 X NC
26 25> VEM B_DQ<25> o= 2244 ]SB D@5 N SB_BS0|_AY23 M _B_BA<0> 25 26 27 92
26 25, NVEM B 26> BA2 (s pap6 é sB_Bs1| BA23 VEM B _BA<1> 25 26 27 92
26 25, MEM B 27> BF42 |sB pe7 SB BS2| BA36 g NEM B BA<2>  roymy o526 27 2
wngury MEM B DO<28> o g Bradlsp pepa s
26 25, MEM B 29> BC44 |SsB ppo vssfmso%h
s MEM B X530 e B_RAS+ |, AV23 MEM B RAS L 2 20 21 02
26 25, VEM B 31> BE42 [sg pas1 — P —wp—— === {O0D
| sB verpAves T VEM B WE L [T 25 28 21
gy VEM B DQ<32> o g, BAIG IS D32 CAS* [LAV20 MEM B _CAS L
20 25y VEM B DQ<33> o= V16 |SB DC33 SB_ DAV20 g NMEMB CAS L gy 2s 26 27 o2
woncgyVEM B DQ<34> o g, BAIS IS Daa SB_MAo|_BA30 MEM B_A<0> 25 26 27 92
26 25, MEM B 35> AV15 |sB pags |
> D35> gy AVIS IsB | SB MAll_AWBO MEM B_A<1> 25 26 27 92
2 25q@ry—VEM B_DOQS36> gy AY16ISB D86 30 T O VEM B Ao D
| sB ma2| AY30 MEM B_A<2> 25 26 27 92
2 25y VEM B DQ<37> o= V16 |SB DOB7 s MA2| AYSD g  VEM B o
MEM B 38> AY15 |sg_poss SB_MA3| AVS0 M B_A<3> 25 26 27 2
26 25 CH 3 DO<38> g AY1S|SB DB SB_MA4| AVB2 MEM B_A<4> 25 26 27 92
5@y VEM B _DQ<39> g g AUIS ISR DQBY —
2 SB mas| AY32 MEM B_A<5> 25 26 27 92
26 25, MEM B 40> AUL2 |SB pOuo |
> DQ<A0> gy AUL2 Isp | SB MAG|_AT30 MEM B_A<6> 25 26 27 92
26 25 MEM B 41> AY12 |SB pou1 |
o DQ< G "2 1SB | SB_wa7|_AV32 MEM B_A<7> 25 26 27 92
26 25 NMEM B 42> BA10 |SB pu2 -
| SB_wag|_BA32 MEM B_A<8> 25 26 27 92
26 25, MEM B 43> AUL0 |sB D3 |
> DQ<A3> gy AULO0 Isp | SB_MAg| AU32 MEM B_A<9> 25 26 27 92
20 2sq@y—IVEM B_DQ<44> o=t V12 |58 D4 A
VEM B 25> BAL? oo SB_Malo| AUZ3 VEM B_A<10> 25 20 27 92
gy VEM B DQ<45> o g, BAIZ IS DOUs sB maL1l AY35 MEM B_A<11> 25 26 27 92
26 25, MEM B 46> AY10 |SB DQ46 |
& DO< e Y10)sB_ B va12| AVBS VEM B_A<12> 25 20 27 92
26 25 M B 47> AV10 |sB pQ47 —
| sB MAL3| AU20 MEM B_A<13> 25 26 27 92
26 25, NVEM B 48> AU8 |sB D48 —
o MEM B DO<49> o—t_ B8 S8 DM SB_MA14 AVB6 M B A<14> 25 26 27 2
20 25y MEM B_DO<50> e—p "6 |s8 DCFO sB mus| BA3S g NEM B A<I5>  rermy 25 20 27 o2
0@y MEM B DOS51> o g BA6Isp DOSL SB_DQSNORADS2 MVEM B N<O> 25 26 92
26 25, MEM B 52> AV8 |sB pap2 L
D DO< — @ 1SB | SB_DQSN1[NAU46 MEM B N<1> 25 26 92
26 25, MEM B 53> AY8 |SB D63 =
| SB_DOS\e|,BD48 MEM B N<2> 25 26 92
26 25, MEM B 54> AUS [SB DoB4 |
o DQ<54> =~ gy ASISB | SB_DOSNB[,BD43 MEM B N<3> 25 26 92
26 25, MEM B 55> AY6 |sB poss >
P DQ< — @ 1SB SB_DQSN4[AVLE MEM B N<4> 25 26 92
26 25, MEM B 56> AVR [sB D6 -
2 SB_DOSNS[yAWLO MEM B N<5> 25 26 92
26 25 (B MEM B_DQ<57> o=/ |SB DO57 |
- SB_DQSNG AV NMEM B N<6> 25 26 92
2 25q@ryWEM B _DQS58> gy AKlliSB DCES
| SB_DOSN7[AL2 MEM B N<7> 25 26 92
26 25, MEM B 59> AK4 1sB DQB9 - BE38
20 2 MEM B_DO<60> AV |5 pos0 RSVDL72I =225 NG
26 zs@M_mb—“ﬂ SB_DQ61
2 s ay VMEM B DO<62> o—p_ 12 |58 D52 SB_DQso|_AD53 NEm g E<(1)> 25 20 92
VEM B 63> A3 |op, poss SB_DQs1| AV46 VE| <1> 25 26 92
26 25 CH 3 DO<63> =~ gy AK31sB SB DQs2| BE48 MEM B P<2> 25 26 92
SB_DQs3| _BE43 VEM B P<3> 25 26 92
SB_DQs4| AWL5 NMEM B P<4> 25 26 92
SB_Doss|_AVL2 VEM B P<5> 25 20 02
SB_ DGs6|_AVE VEM B P<6> 25 20 02
sB_pas7| AL3 MEM B P<7> 25 26 92
RSVDL73| BD38 o\~
RSVDL74| BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BE37 o o
RsVDL77| BE37 o
RSVDL78[ BDBY o\~
RSVD179[ BC39 o =
RsvD180| BS7 o
RsvD181| BDS7 o £\

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE
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8 7 6 5 4 3 2 1

PPVCC SO_CPU_ ¢ 5 10 45 50 84 a6

OM T_TABLE

w317 [rsvoea  UOS00 B43
NC —221 | RSVD65 HASWVEL L B45
NG 26 | RsvDs6 BGA B46
NC)& RSVDG7 SYM 5 OF 12 B48
96 04 67 66 21 10 s _PPL1V35_S3RSO_CPUDDR OM T_TABLE <27
AR29 c28
Aigl C31
AR33 C32
AT13 C34
AT19 C36
AT23 C38
AT27 C39
AT32 A2
AT36 A3
AV37 A5
AVR2 46
AR5 48
AW29 D27
AVB3 D28
AY18 D31
BB21 D32
BB22 VDDQ D34
BB26 D36
BB27 D38
BB30 D39
BB31 D42
BB34 D43
BB36 D45
BD22 D46
BD26 D48
BD30 E27
BD33 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
85 8459 45 10 5 6 BE33 22
NCAN31 | Rsvpes E42
RO L6 | vee L6 E43
PLACE_NEAR=U0500. C50: 50. 8mm 100 6 | voc v oo
_ 1/ 16W 22 | RSVD69
NOTE: Aliases not used on CPU supply outputs PLACE_SI DE=BOTTOM V05 NC %218 | RsvD70 voc | |LE48
to avoid any extraneous connections. » = o CPU_VCCSENSE P - 50 | vec sense z;
s 18 106 s PPVCCI O SO_CPU NC —AH | RsvD71 Fa1
Max | oad: 300mA NECK W BTHE0. 2 m - D51 | veo o ouT a2
AGST. . s PPVCOWP SO_CPU F17 1 Fc_F17 F34
RO800" 'RO802 Max | oad: 300mA M NRERRWEIEES: 3 - ks | veave_our 26
75 110 e NC x2AN83 | RsvD72 F38
il e e rovors Feo
402, RO81 2402 2 RSVD79( VSS) Faz
o o0 prmyCPU_VI DALERT L IARA, NC-FR42, Rsvo74 EE
118w J CPU_VI DALERT_R L 353 vi DALERT*
RO811 VESLF CPU VIDSCLK R _ ; J?23C VI DSCLK Eig
s omCPU_VI DSCLK AN 2 | CPU VI DSQUT R -— 350] vi psour =%
iy RO812 RO802. 2:  PLACE_NEAREW0500. J50: 2. 54mm 851 | vss Bs1 :?
402 5 RO810. 2:  PLACE_NEAR=U0500. J53: 38nm CPU PWR DEBUG N F19] pwr DEBUGY =2
o s @ CPU_VI DSOUT 1 R0800.2: PLACE_NEAR=R0810. 1: 2. 54mm g E527 vss Es2 =4
118w TP_CPU_RSVD TP75 V49 | rsvprs =6
Mios" TP_CPU RSVD TP76 U9 | rsvo76 =n
TP_CPU_ | VR_ERROR AMAY | | VR_ERROR =0
TP_CPU RSVD TP78 WIS || ST_TRI GGER 2
V50 | vss_V50( RSVD) &3
ANA49 | \vSS_AN49( RSVD) &5
AJ49 | ysS_AJ49( RSVD) 6
AGB0 | vss_AGE0( RSVD) 8
AKAY | vSS_AKA9( RSVD) 1
AJS0 | vsS_AI50( RSVD) T2
AP49 | ysS_AP49( RSVD) e}
ABSO0 | vsS_AB50( RSVD) Y
APSO | vsS_APS0( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
AMBO | vsSS_ANMBO( RSVD) e
H19
A36 20
A38 o1
A39 o3
ﬁz rea
3 H25
Q| o | ™ O~ ~| ool o | ™ wl o ~NlololofNfml o~ | © O~ wlolol~ w| o O~ © N~Nloofdl o~ ool dl || oo of v
R R R R EEEE R R R H R R H R R ME MMM EE H R S S R EEE EEEEEEEEEEEEEEEEEEEEEEEEEEEE EEEEEEEEEEEHEERR EREEEERE HEEE 25 e oo
H27
g A//::z H29 Connections are required
> AAGT for BDW CPU support.
8 FC D D5 PP1V05_SO_CPU VCCST 0 1
A FC_pa 33 CPU_VCCST_PWRGD am
| N
o
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OM T_TABLE OM T_TABLE
ALl UO500 AI48 AT40 UO500 AY50
AL5 HASWEL L AJ51 AT42 HASWEL L AY9
AL9 BGA AJ54 AT43 BGA B11
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12 B15
26 GrROND AK5 AT46 GROUND B19
A30 AK50 AT47 B22
A33 AK7 AT49 B26
A37 AK9 ATS B30
A40 ALL AT50 B33
Ad4 AL4 AT51 B37
AAL AL48 AT52 B40
AA2 ALS AT53 B44
AA3 AL7 AT54 B49
AA4 ANVB AT6 B8
AAL8 AMVB1 AT8 BA13
AAS5 AVB2 AT9 BA18
AA7 AVB3 AUL3 BA22
ABS AVB4 AUL8 BA25
AB51 AM7 AU22 BA29
AB52 ANL AU25 BA33
AB53 AN2 AU29 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
AB9 ANA8 AU42 BAS
ACA8 ANS AUS BA50
AC5 AN50 AU BA51
AC50 AN7 AV1 BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 AP7 AV2 BB10
AD54 vss VSS | AR12 AV22 vss vss| BB11
AD7 AR14 AV25 BB12
AD9 ARL6 AV29 BB14
AEL AR18 AV3 BB15
AE2 AR20 AV33 BB16
AE3 AR24 AV4 BB17
AE4 AR26 AV4A2 BB18
AE48 ARA8 AV5 BB20
AES AR5 AV50 BB23
AE50 AR50 AV9 BB25
AE7 AR7 AWL3 BB28
AF5 AR8 AWLE BB32
AF6 AR9 AVB7 BB33
AF7 AT1 AWM 2 BB37
AA8 AT10 AM3 BB38
AG AT12 AM5 BB39 ]
AGE1 AT15 AWM B BB41
ACE2 AT16 AWML 7 BB42
AGE3 AT18 AWM BB43
ACE4 AT20 AVB BB44
AGT AT22 AVE0 BB46
AD AT25 AV 1 BB47
AHL AT26 AVB4 BB48
AH2 AT29 AVD BB49
AH3 AT33 AY13 BBS
AH4 AT35 AY22 BB6
AHA8 AT37 AY25 BB7
AHS5 AT39 AY29 BB9
AH50 | AT4 AY33
AH7 AY37
AY42
CPU_VCCSENSE N g w0
| < < ol o o
8|88888866688888§§EiinanQQ‘QQxxE_._.§ESSS§EuucLE{E{chLchLcLuEn:F-':%855888885§S%§2222§9> B §|2|2| 2| 3| 3|5 | 5| 8| 5| 5| 5|5 8| | 8(B|w 8 1RO960
m cooo . B 190 bl ACE_NEAR=U0500. D50: 50. 8mm
g4 2389 3 g A-E¥ PLACE_SI DE=BOTTOM _—
) | | 2
N 0 O ©
L 8 8
w N << 0 %)\
2 Oj - 88-¢
< o b > >
a Lﬂ%é >
- 8 s
=Pt 3
8
3|3l3| 3| 313 | 3|8 3|8 3| 3| 3| 3| =| 8| 8| 2| 3| 2| 8| 8| 3| 2| o] & ol o | & &l & | o) &) @[ &) & 2| 2|22 S| 5Tl s| | ol o] S| 88|88 3|3|3|8|")| 8| 5| 8| 8| 8| 8| 8| 8] 3|3 3| | | o o o o & & | &) & & & &) B8] &| D5 5|88 il il id i B I A 5 R B R )
[i2] i) los] s ] e} [in] [fss] Waa] fua) ia) o] e gl [n] i) [2] lf5a] Jes] joa ) | i [7a] Wes] aa ) o) ea] aa] jaa) yea) e faa) jaa) yea) ) jea) o) o) ) faa] gaa) e CPU G‘ Ound
iy as emnerzian
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CPU VCORE Decoupl i ng

Intel reconmendation: 4x 470uF 4nChm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU-side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Appl e | nplenmentation: 9x 210uF 6mChm 44x 10uF 0402, 4x 10uF 0402, 20x 1uF 0402

PLACEMENT_NOTE ( C1000- C1019) :

86 saffso 45 8 6 _PPVCC SO _CPU

Pl ace on bottom side of U0500
+ C1000 + C1001 + C1002 + C1003 + C1004 + C1005 + C1006 + C1007 + C1008 + C1009 + C1010 + C1011 t C1012 + C1013 + C1014 t C1015 + C1016 1 C1017 + C1018 C1019
1UF ——1UF ——1UF ——1UF ——1UF —— 1UF —— 1UF ——1UF ——1UF —— 1UF —— 1UF —— 1UF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF ——1UF —— 1UF
0% — 0% T 0% — 1% — 1% 1 0% — 10% T o — 10% — 1% — 0% 1 1% T o T o T 1 0% 1% I 1% — 1% jo%
D X6S- CERM 0% cerm 308 cerm X6S- CERM X6S- CERM 308 cerm X6S- CERM 308 cerm X6S- CERM X6S- CERM X6S- CERM 308 cerm 308 cerm 308 cerm 308 cerm 308 cerm 308 cerm 308 cerm X6S- CERM X8 cerm
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 02 0402
NO_STUFF NO _STUEF. NO STUFF ACAPS: A2 J_
PLA NT_ E 20- 23): =
CEVENT_NOTE (€1020- C1023) CAPS for Acoustic Control (CLO9A to C102D) ACAPS: A2 - ACAPS: A2
Pl ace near U0500 on bottom side NO STUFF NO STUFF NO STUFF ACAPS: Al ACAPS: Al ACAPS: Al ACAPS: Al ACAPS: Al NO STUFF ACAPS: AL NO STUFF NO STUFF
1 C1020 1 C1021 1 C1022 1 C1023 CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
20UF S0UF S0UF S0UF t C109A + C109B + C109C + C109D + C109E + C109F t C101A + C101B t C101C + C101D t C101E t C101F t C102A + C102B + Cl102C + C102D
20% -7 20% -T— 2 % —T 20% 20UF 20UF 20UF 20UF 20UF —— 20UF 20UF 20UF 20UF 20UF 20UF 20UF —— 20UF 20UF 20UF
2.5V 2.5V 2.5V 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V
0402 0402 2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
R 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO ST NO STUFF £
PLACEMENT_NOTE (c1024 c:1045):
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF AAPS: 2
Pl ace near inductors on bottom side. NO STUFF UF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUEE NO STUEE —
CRI Tl CAL CRI T| CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI T| CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1 C1024 t C1025 + C1026 1 C1027 + C1028 + C1029 + C1030 t C1031 1 C1032 + C1033 t C1034 + C1035 + C1036 + C1037 + C1038 + C1039 + C1040 1 C1041 1 C1042 1 C1043 t Cl044 + Cl045
20UF —L 20uUF —— 20uUF —L 20UF —L— 20UF —L— 20UF —L— 20uF —— 20UF —L— 20uF —L— 20UF —L— 20UF —L— 20UF —— 20UF —— 20UF —L— 20uF —L— 20UF —L— 20UF —L 20uUF —L— 20UF —— 20uUF —— 20UF 20UF
200 — Zo% —— Zo% — %0% — %0% — 2o% —— %% —— 0% —— 20% — %0% — 0% — %0% —— 0% —— 0% —— Z0% — 2o% — %0% — %0% — %0% —— %o% —— 0% — 20%
, 25V , 25V L 25v , 25v , 25v , 25v , 25v , 25V , 25V , 25v , 25y Y , 25v , 25y Y B Y , 25v Y , 25v , 25v , 25v
%68 ceRM %68 ceRM %68 ceru %68 ceRM %68 ceRu %68 ceRM %68 ceRM %68 ceRM %68 ceRM %68 ceRM %68 ceRM %68 ceru %68 ceRM %68 ceRM %68 ceRM %68 ceRu %68 ceRM %68 ceRM %68 ceRM %68 ceRu %68 ceRu %68 ceRM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLAC NT_ E 146- 7)
CEMENT_NCTE (CL046- CL067) ACAPS: AL ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 ACAPS: A2 L
Pl ace near inductors on bottom side. . ACAPS: AL ACAPS: AL ACAPS: Al NO STUFF ACAPS: AL ACAPS: AL
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
+ C1046 1 C1047 1 C1048 + C1049 + C1050 + C1051 + C1052 + C1053 + C1054 + C1055 + C1056 + C1057 + C1058 + C1059 + C1060 + C1061 1 C1062 + C1063 t C1064 + C1065 + C1066 + C1067
20UF —L 20uUF —— 20uUF —L 20uUF —L— 20UF —L— 20UF —L— 20uF —— 20UF —L— 20uF —L— 20UF —L— 20uUF —L— 20UF —— 20UF —— 20UF —L— 20uF —L— 20UF —L— 20UF —L 20uUF —L— 20UF —— 20uUF —— 20UF 20UF
S0% — 0% — %o% — %% —— %o% — 0% —— %% — 0% —— %% — %% — 0% — %% — So% — 0% — 0% — 0% — %% — %o% — %o% — %o% — 0% — 205
%68 ceru %68 cerm %68 ceru %68 cerm %68 ceru %68 ceru %68 cerm %68 ceru %68 cerm %68 ceru %68 ceru %68 cerm %68 cerm %68 ceru %68 cerm %68 ceru %68 cerm %68 ceRu %68 ceru %68 ceRu %68 cerm %68 ceRM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF
PLACENENT NOTE ( C1068- CLO76: CAPS for Acoustic Control (CLO2E to ClO3F) ACAPS: A2 =
ACAPS: A2 CAPS:
Pl ace near inductors on bottom side. NO STUFF NO STUFF NO STUFF NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI TI CAL
.|*cloes  .|'cioe9  .|'cio70  .|'cio71  ,|'cio72  .|'ClO73  .|'ClOo74  .|'ci075  .|'Cl076  .|' Cl077 + C102E + C102F 1 C103A 1 C103B 1 C103C 1 C103D + C103E + C103F E ClOSD E ClOSE 1 C107A
210UF ——210UF ——210uF ——210UF ——210UF ——210UF ——210UF ——2100F ——210UF —— 330UF- 9MCHM —— 20UF —— 20UF —— 20uF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF ey PF 3. OPE
20% T 20% T 20% T 20% T 20% T 20% T 20% T 20% 20% 20% — 50"5/:/ T 50"5/'{/ T 50"5/:/ T 50"5/:/ T 50"5/:/ T 50"5/:/ -1 50"5/:/ -1 50"5/:/ T OOG T - C0G T 5%{,0 1PF
2 BaY. TanT 2 By TaT 2 By TanT 2 By TaT 2 By TanT 2 By TanT 2 By TanT 2 BaY. TanT 2 By TanT 312 B ranr 2 X6S- ceRM 2 X6S- CERM 2 X3 CERM 2 XgS- CERM 2 XgS- CERM 2 65 CERM 2 65 CERM 2 %65 cerRm 2 0201 FNF‘D-COG
Cast 528 Cast 528 Cost 528 Cost 528 Cost 528 Cast 528 Cast 528 Cost 528 Cast 528 BisT 1 0402 0402 0402 0402 0402 ST S L
| FOR DESENSE | MPROVENENT
= LOCATI ON DEPENDS ON DESENSE TEAM —

CPU VDDQ Decoupl i ng
Intel recomnmendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e | nplenentation: 3x 270uF, 8x 10uF 0603, 10x 1uF 0402

PLACEMENT_NOTE ( C1080- C1089) :

o7 66 210 ¢ _PP1V35 S3RSO CPUDDR =
96 84 Pl ace on bottom side of URBOO

+ C1080 + Cl081 + C1082 + C1083 + C1084 + C1085 + C1086 + C1087 + C1088 C1089
—— 1UF ——1UF ——1uF —— 1UF ——1uF ——1uF ——1uF ——1uF ——1uF
—— 10w —— 10w 1 g% T o T g% T g% T g% T o T 0%

2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2 XES CERM 2 XES CERM 2 XES CERM 2 XES CERM 2 X6S- CERM 2 XES CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402

B 1 B

PLACEMENT_NOTE ( C1090- C1097) :

Pl ace near U0500 on bottom side

CRITICAL | CRITICAL | CRITI CAL
1 C1095 1 C1096 1 C1097 1C108B (+Cl1l08C ([1C107B
[ PF 3 0PF

+ Cl090 t Clo91 t Cl092 + Cl093

— o s o — Y AP
v v av 4 av - C0G 25V
b s s s ? Ggtt - fyenc
J_ FOR DESENSE | MPROVEMENT
= LOCATI ON DEPENDS ON DESENSE TEAM
e p—
CRI Tl CAL CRI Tl CAL CRI Tl CAL
.[*C1098 *C1099 .|* C108A
270UF ——27/0UF 270UF
’T;%O% ’—_; 0% 5 0%
- B2- SM - B2- SM - B2- SM
(Z = 2nm place on tall side next to CPU & under heat pipe)
= C1098, C1099 and C108A use B size caps due to EG board pl acenent constraints.
CPU VCCl O Decoupl i ng CPU VCCST Decoupl i ng
A Intel recommendation: 2x 0.0luF 0402 (1 near CPU, 1 near SVID pull-ups) BDW SPRT Intel recomendation: 1x O.1uF 0402, 1x 4.7uF 0805 A
Appl e | npl enentation: 2x 0.0luF 0402 (second cap is on CPU VR page) R1080 Apple Inplenmentation: 1x 0.1uF 0201, 1x 4. 7uF 0402 ISYNC MASTER=CLEAN X305G SYNC DATE=08/ 11/ 2014
= . 125,
e PP1VO5. SO 1nQ\ 2 .. PP1VO5 SO CPU VCOST 5506, 5. 12 o 0 2o A CPU Decoupl i n
sa1sscs PPVOC O SO CPU 110w : = g
05" BDW SPRT s en tezia
- : C106B ( ‘ E Appl e I nc. <SCH N>
+ C1079 — 40.07UF ® O
o 0108 ( ~ &%, <E4LABEL>
v 35 NOTI CE OF PROPRI ETARY PROPERTY:
7 xR ceRu THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
= — | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
- - Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
NOTE: Intel decoupling recormendations from Shark Bay Mbile Platform Power Delivery Design Quide (doc #487822, Rev 0.8 dated January 2012), Section 5. I'V ALL RI GHTS RESERVED
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5

_PPVRTC G3H ;1510 6s
R1 12% 2K1 1R(_‘)l_Klo 3
R11001 [R1101,5365 38,
2 1

1/ 20 ?é‘éow 25/11:2
2201

PCH SRTCRST_L

11 01

PCH | NTRUDER L ., 4

PCH | NTVRVEN L ., o

2 1
BT TH

C1103

RTC RESET_L

11

NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks.
PEG attached (CPU) PCl e devices nust use one set,
whi l e PCH attached PCl e devices use the other set.
If 2 or less devices are attached to PEG the
CLKOUT_PEG out puts can be used for those devices.

2
5

12 13 15 17 19 52 64 67 81

OM T_TABLE SATA Port assignments:
%0 10 [y SYSCLK_CLK32K RTC -> BS |Rrext Ul1100 SATA_RxNo|_BCB NC SATA A D2RN a7 90
B4 LYNXPO NT BE8 TA A D2RP . .
NCx—— RTCX2 MBI LE e S A DR e Primary HDD/ SSD (SATA only)
wun PCHSRICRST L  B94SRTCRST (1 oF 11) SATA TxPol AY8 g NC SATA A R2D CP & o
PCH | NTRUDER L A8 || NTRUDER SATA_RXNL BClg o NC SATA B D2RN o o0
o DER L L A SATA_Rxp1| BEL TA_B_D2RP o 20
o PCHINTVRVEN L g GIO i NvRvEN E SATA_TxN1| AV10 NC _SATA B R2D CN o Secondary HDD/ SSD ( SATA only)
.+ RIC RESET_L [ - e— SATA TXP1| A0S NG SATA_B_R2D CP D o 0
e SATA_Rxnz| BB9 NC _SATA_ODD_D2RN o
BDY ATA D2RP -
wo@m HDA BIT OK R1110 33 1,442 LG R =25 |roa Bk 2 AV e A R : Reserved: ODD
PLACE”| =U1100. 11.27mm - W‘— 7
o 52 oy HDA_SYNC R1111 33 2 . HDA SYNC R A22 | pa_SYNC (1 PD- boot ) SATA_TXP2 NC SATA ODD R2D CP o
PLACE NEAR=UL100. 251 270m SATA Rxna|_BCL2 NC SATA D _D2RN o
1 _PCH SPKR @—" 110 |SPKR (1 PD- PLTRST#) < saTa Rxpa| BE12 o NC SATA D D2RP o U d
5 SATA_TxNG[ ARI3 g NC SATA D R2D CN - nuse
o 52 qm—HDA_RST_L R1112 33 1 2 o HDA RST R L @4 {HpA_RST* < saTA TxP3[ AT1S o NC SATA D R2D CP o
PLACE_NeAEULioo, €24: 1. 27mm 122 |,on spr0 (1 PO § SATA_Rxa/ pERN1| BD13 TP_PCl E_ENET_D2RN POl e:
"o D SO > IS0 EIPD; SATA_RxPa/ PERP1| BB13 TP_PCl E_ENET_D2RP Reserved: Ethernet
+» NC_HDA_SDI N2 @2 |1pa spi2 (1PD) SATA_TXN4/ PETNL| Aﬁf’ TP_PCI E ENET_R2D CN (if not combo w SD Card) PP1V5 SO "
Y - AWLS TP_PCI E ENET_R2D CP
- _NC _HDA SDI N3 F22 |\ 5 SDI3 (1 PD) SATA_TXP4/ PETP1
e o Y \_
' ‘o SATA_RXNs/ PERN2| BC14 - NC SATA F _D2RN o "
o 52 qoom—HDA_SDOUT R1113 33 1 2 o 10 HDA SDOUT R A24 |HpA_SDO (1 PD- boot ) SATA_RxPs/ PERP2| BEL4 o NC SATA F_D2RP o Unused R171%9
PLACE NEAR=UT100. 23%: 1. 27mm . SATA_TXNs/ PETN2| AP15 NC SATA F_R2D CN a7 '2 o
o 11 DP_TBT_SEL B17 | SAGRPIETER SATA_TxPs/ PETP2| ARLS g  NC SATA F RPD CP o u o
1 ENET. DI A_SENSE RDI V. c22 DOCK * 5
R ME SENS - HDA| _RSTH/ &Pl O13 SATA_RCOVP|_AYS » PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
AB3
86 18 XDP_ P T JTAG_TCK (1 PD) SATALED'|AP3 o  PCH SATALED L N
86 18 XDP_ P T ADL |3TAG TMS (1 PU)
AE2 SATAOGP/ GPI cp1| ATL XDP_DCO_DP_AUXCH I SO._L I
s 10 ry—XDP_PCH TDI - JTAG.TDI (I PU) 9 ST, OL0 AR XDP_DC1_SATARDRVR EN oo o e
s 10 g XDP_PCH TDO "2 |37AG TDO £ | (TROPLTRET
SATA | REF|_BD4
F8
NCx—F8 | P25
NC /SEZ TP22 TPQSA%XNC
NCx TP20 TP8 x NC
OV T_TABLE
o 3 PClI E_CLK100M SSD_N ¥43 [ oL kouT_Pal E_NO UL100 CLKOUT_PEG A _N| AB35 PCl E_CLK100M ENETN o
o 2 om—PCl E_CLKI00M SSD P 25| cLkaut_PCi E_PO LYrNXr:Bpl?'_E'\'T CLKOUT_PEG A P AB36 g NC PCIE CLKIOOM ENETP o NOTE: ENET pair only used if SD Card Reader is USB3.
a1 SSD_CLKREQ L ABL | pci ECLKRQD*/ GPI O73  FOBGA  pEG A GLKRQ/ GPioa7| A6 o, ENET CLKREQ L v s
o NC PCl E_CLK100M ENETSDN AMA4 | & kouT PO E N A CLKOUT_PEG B N| Y39 NC PClI E_CLK100M PEGBN o
o qomNC_PCIE_CLK100M ENETSDP ARAZ | o oUT POl E_PL LK PEG B P| Y38 NC PCl E_CLK100M PEGBP o
18 11 XDP_DD2_ENETSD CLKREQ L AF1 | pcl ECLKRQL*/ GPI 018 PEG B_CLKRQ/ GPI 066 Y4 * PCH PEGCLKROB L_GPI G656 1
o 2 PCl E_ CLK100M AP_N AB43 | o kauT Pl E N2 CLKOUT_DM _N| AF39 DM _CLK100M CPU N o o0
oo @m-PCLE CLKIOOMAP P~ o AB%5 |gkour_PoE P2 cLkout_DM _PLAP40 g DM CLK100M CPU P oo ¢ e
. XDP DD3 AP CLKREO L AF3 | pol ECLKRQR* / GPI 020/ SM * CLKoUT_DP_N|_AJ40 CPU_CLK135M DPLLSS N o 5o
“op p| AJ39
e PCIE CLK100M CAVERA N A3 | o out ParE e CLKOUT_DP_P) - CPU CLKI35M DPLLSS P oD
AD4S5
o3 @m— PO E CLKIOOM CAVERA P~ o, ADIS [q kout_PCiE P3 LKOUT DPNS. N AR5 CPU CLK135M DPLLREE N o
3 11 CAMERA CLKREQ L T3 | ol ECLKRQB* / GPI C25 cLKoUT_DPNS P AFS6 g CPU CLKI3SM DPLLREF P oo
Unused cl ock term nations for FCI M Mode
o1 88 70 PEG CLK100M N AF43 | o koUT_PCl E_N4 CLKI N DM _N[AY24 o PCI E_CLK100M PCH N R1196 10K 1 2 _ -
o1 85 70 PE K100M P AF4S | cLKOUT_PCI E_P4 CLKI N_DM _p| A4 o PClLE K100M P! P 10K 1 2 O% 1720w 201 |
_PCIE_ " DM _|
2 11 TBT_CLKREQ L V3 | POl ECLKRQ4* / GPI 026 N
P KI N_GNDN R1171 10K 1 2
g LK N oo Pl AT EG oK N GDE RIT70 10K 4 ANV, 5% 20w W 2or
s _NC PCI E CLK100M PE5N AE44 | o KoUT_PCI E_NS - °
AE42
- _NC PCl E_ CL KI00M PE5P * CLKOUT_PCI E_P5 LK N_DOTos._N|HB3 » PCH CLK96M DOT N R1192 10K 1 2 _
1 _PCH CLK L_GPl 44 AA2 FZ?PE&L% 21 GPI O%4 CLKI N_DOT96_P| 333 =l .. PCH CLK96M DOT P RITOT 10K 1A%\, 5% I720W W 20T
« NC PCI E_CLK100M SWN AB40 | o KoUT_PCI E_N6 R1194 10K 1 2

18 85

11 34

18 33

11 35

11 28

11

11 82 85

PP3V3_SUS 12 13 14 15 17 50 64 66 67 84
PP3V3 S0 EREENESBun
R1L177 4.7K LAANA 2 PCH_SPKR
._‘____76 10K 1/\/\/\/2 5% 1720W WMF 20T DP TBT SEL
RII7/8 4. 7K 1 2 o7 TT20W M 20T b SATALED L

5% 1720W WMF 20T
R1134 10K |1 2 DP_AUXCH | L
R1133 10K LANAZ R XDP_DC1_SATARDRVR EN ., 5,
R1143 10K |1 , " SSD CLKREQ L
L.l 1 3.
R1142 10K 1%2 5% TT20W ™M 20T % pp DDP_ENETSD CLKREQ L 5, 4
RIT69 TOK [1\\A72 o 17207 AP_CLKREQ L
R1144 10K LAAN2 5% 1720W M- 201 CAMERA CLKREQ L
RITA5 10K [1\\n/2 o 1720w W 20T 7RT CLKREQ L
RI1I47 10K |1 2 5% TT20W M 20T b Ol KROB_L_GPl 044
R1114 10K ZANAL 5% 1720W M 201 pEG CL KREQ L
R 15 10K 1 2 5% 17 20W M- 20T P K L |
R1146 10K |1,ra 2 ENET_CLKREQ L .
R1148 10K LAANZ bu° kil PCH PEGCLKROB L_GPl 66,
R1179 10K |1 2 ENET_MEDI A SENSE RDIV 4, 4
W\/ 5% 17Z20W
1 Connect to ENET_MEDI A _SENSE via alias if HDA = 3.3V.

If HDA = SO, nust al so ensure that signal

11

Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V.

w NC PCIE CLKIOOM SWP o B39 |

52 11 [T PEG CLKREQ L AE4

CLKOQUT_PCI E_P6
PCl ECLKRQ6*/ GPI 045

CLKOUT_PCI E_P7

R R e

CLKOUT_33MHZO (1| PD- PURCK)
CLKOUT_33MHZ1 (1 PD- PURCK)
CLKOUT_33MHZ2 (1 PD- PURCK)
CLKOUT_33MHZ3 (1 PD- PURCK)
CLKOUT_33MHZ4 (1| PD- PURCK)

01 28 PClE K100M TBT_N AJa4
o1 20 (OOT} PCl E CLK100M TBT P AJ42

. _PCH CLK L_GPl 046 Y3
89 87 NC | TPXDP_CLK100MN AHA3
wo o NC | TPXDP CLKIOOMP o AHAS |
o1 19 LP K33M R D44
o1 87 NC LPC CLK33M LPCPLUS R E44

2 _LPC ClLK33M DPMJUX_UC R B42

« _NC PCl _ClL K33M OUT3 F41
51 19 (oM} PCH CLK33M PCl OUT A40

CLKI N_SATA_N| BE6 o2 PCH CILKI00OM SATA N
BG6 o2 PCH CIL KIOOM SATA P RIT93 10K 1 2 o% I720W WF 20T

CLKI N_SATA_P

REFCLK141 N|_F45

CLKOUT_PCI E_N7 CLKI N_33MHzLOoPBACK| P17

XTAL25_| NLAMAS o
XTAL25_ouT| AL44 (i~

a1 P! K14P3M REFCLK
P K33M PCI I N

R1197 10K 1 2

19 91

=

(1 PD- PWROK) CLKOUTFLEX0/ GPI 064 | A0
CLKOUT_I TPXDP_N (1 PD- PWROK) CLKOUTFLEX1/ GPI 65| F38
CLKOUT_I TPXDP_P (1 PD- PWROK) CLKOUTFLEX2/ GPI 066 | F36

(1 PD-PURCK) CLKOUTFLEX3/ GPI 067 F39 g NC PCH GPI 067 CLKOUTFLEX3

I CLK_I REF| AMIS - o

DI FFCLK_BI ASREF

TP19 NC
TP18| ADSE

ANA4

cannot be high in S3.

NC PCH GPI 064 CLKOUTFLEXO0 o, i
NC PCH GPl 065_CLKOUTFLEX1 ., 1/ 200
NC PCH_GPI 066_CLKOUTFLEX2 o, 28,
NC PCH_GPI 067 _CLKOUTFLEX3 .,

PP1V5_S0

SYSCLK_CLK25M SB 19 80
1.5V -> 1.1V 1% <

R1173 R pH

11 12 13 15 17 19 52 64 67 81 <4

I 84 86 =

PCH DI FFCLK_BI ASREF
PLACE_NEAR=U1100. AN44: 2. 54nm

R7115?<0 PP1V5_S0 1112 13 15 17 10 52 64 67 81
S 7 BK; W
1/3“§w SYNC_NVASTER=J 15 REFERENCE

201

SYNC DATE=12/18/ 201

T LE

PCH RTC/ HDA/ JTAG SATA/ CLK

d} Appl e I nc.
®

ROP PROPERTY _OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

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

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

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 11 OF 119
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OM T_TABLE
w5 DM _N2S N<0> AVR2 [ RxND U100 FOI_RNO| A5 (o
w0 a5 DM _N2S_N<1> A2 oy pon  DMSEANT oo Tra ALIE, (o
- DM _N2S N<2> APLZ Jom _Ra2 FoBGA FDI _RxPo| AJ36,
oo smy— DM _N2S N<3> g AV20 Ipv _ras (4 OF 11) FDI _Rxp1| AL3E) %
osmm—DOM _N2S P<0> g AY22 Iny pxpo
o o7 s N2S_P<1> AP20 | v _RxP1
8 87 5 DM _N2S P<2> ARLT | pm _RXP2
o 57 DM _N2S P<3> A0 | o\ RxP3 Tpi6| AV43
oosmy DM _N2S P<3> g AWO Ipy | Hava< NC
TPs| A4S \C
5 s DM _S2N_N<0> BD21 pv _TxNO TP1s| AVAS (=
w0 s DM _S2N_N<1> BE20 | oy Tt P10 AL
s 87 5 DM _S2N _N<2> BDL7 [pv _Txne
89 87 5 @M DM _TXN3
89 5 DM _S2N _P<0> BB21 DM _TXPO E o] FDI 7CSYNCAL39_‘%@559
50 57 5 DM _S2N _P<1> BC20 |pmv _TxP1 ° FOI_INTLA40 o FDI INT oo 5 0
5 87 5 DM _S2N P<2> BB17 [pm _TxP2
o o7 6 52 10 47 35 19 37 33 (PPLVE_SO mere DM SON Poas BCI8 | oot 1o PP1V5_S0
R1200 e i POl REFLA R1210
7. 5K N2 | e R TR 75K PPVRTC G3H
o NCYEAT | TP7 P13 ANL s 'R1215
12 2 PLACE_NEAR=U1100. AR44: 12. 7nm 2 330K
PLACE_NEAR=U1100. AY17: 12. 7mm PCH DM RCOWP AY17 |pm _RoOVP FDI_Roovp| AR44 PCH FDI _RCOVP ?l%zow
2201
- D PCH SUSACK L - Bqsusace (1PY DSWRVEN_G g o1 POH_DSWRIEN
mowomm PMSYSRST L g Mysys reser oPvra 13 o PM DSW PURGD am e o
o e 1w 1 _PP3V3 SUS SMC_SUSACK: NO o1 00 20 19 10 ry—PM PCH_SYS PWROK g, AD7 |5vs PUROK § E Jke 0 PO E WAKE L e as e e o
R1286* o1 56 10 12 PM PCH PWROK F10 | pynroK ot (1po- e®EHP - <m 'R1209
0 fan —.._AB? = g CLKRUN AV PM CLKRUN L D 2 0 100K
o1 86 19 12 PM P
1;;5\1,\/ s o PM PCH PURK g A57 | ” APVIROK g% sus sTAT/cPlosl| Y g LPC PWRDWN L oo é’%iow
2 2
NO_STUFF R o s — e (. S50 KRGS PM CLKS2K SUSOLK R gy
R1205* R1287* oo PMRSMRST L g  I2{Rs\RsT* Y7 PM L
SLP S5*/ GPl 063 SLP_S5_L 12 40 67 =
10K 10K WAR 34 - i — =g
1/23% 1/23% 2 <} PCH_SUS N_L o= S N/ SUS G/ G C30 SLP_s4* Mg_‘%@ 12 21 33 37 40 67 81 86
201, 201, o140 15 12 PM TN L KLy PYRBTN (1 PY) SLP_sa+ L e PMSLP S3 L OO 2 21 40 67 56
E6
a1 a0 ADAPTER _EN QCIPPFgSDEel\éTF{ Sg:):l @1 Py - TP PMSLP AL
K7
42 40 30 12 [T PM BATLOW L - BATLOW / GPI O72 SLP_SUS* F1 PM SLP SUS L oD 12 44 50 o7
N4 *
PCH RI_L - R PAVBYNCH_AY3 PM SYNC o - o
AB10
IE PCH SLP SO L g W0 fre21 spiavp® g TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 |SLp WAN/ GPI CR9
OM T_TABLE
T45
NCx—2_ | veA BLUE Ul1100
U4 LYNXPO NT
N(DT5 VGA_GREEN MOBI LE
NCx——— VGA_RED FCBGA RA0
s (5 OF 11) DOPBCTRLOLKL R gﬁ :g DDC &'I?A o 85
VGA DAC Disabled per SB  NOx—g=—VeADDC CLK ( PREB-CTRPATA DDC 5 s
| % VGA_DDC_DATA DOPC_CTRLOLK_R35 DPB | G DDC CLK 8 o5
DG v1.0 (Table 12-18). o c.cT] T R36 DPB | G DDC DATA o 85
NCx VGA_HSYNC (PREETREA T A————— 2 8
NCx—¥4 | vea_vsyne DDPD_CTRLCLK_WO TP_DP |G D DDC CLK
D CTH TA NG8 TP_DP_| G D DDC DATA
W0 | pac 1 rer > (PR —e———— 25—
T vea - DoPB AU S qg DPAIGAUX CHN 4o
= _ a poPc AN K43 O DPB 1 G AUX_CH N 5 o
& DDPD_AUXN_J42 NC DP_I G D_AUXCHN Zs "
- EDP_|I BKL. N36 | Epp BKLTCTL = —3“——
Ha4!
o5 62 12 EDP_I G BKL_ON K36 |EDP_BKLTEN 8 ﬁ%ﬁﬁg K45 %@ :g ﬁuuxx $ E o
o 02 12 EDP_| G PANEL PWR G36 | EDP_VDDEN DOPD_AUXA 344 g NC DP 1G D AUXCHP o,
B UBE RN IER _PP3V3 SO o o
828035 35 47 36 43 aa g3 R1260 10K LAAAZ PCl I NTA L - 20 Pl RO DDPB_HPD) — $ $E¥§“§g :EB : g 82 85
R1261 10K 1 2 5% TOW W 20T b NTB_L - 29 P Ree bl g e
R1I262 10K . o 5% TTZ0OW MF 20T po | NTC L - 7P R DPD_FP e PP 1GDHD
R1I263 10K |1m2 S% 17 20W zt 20T po) | NTD_L - 2% Pl R
PP3V3_S5 1619 17 19 19 21 21 22 99 o1 oY AT 20w 20t e PI RGE*/ GPI | GL7 SDCONN_OC_L am: s
PP3V3_ SO b4 B0 By B2 B1 05 B0 %0 g o7 o 12 ENET_LOW PWR_PCH AL2 | ep) B0 Pl RQF*/ GPI OSL:W@ 12 65
EEEE R T o 12 o—AUD_L PHS SW TCH EN PCH g 813 |cpi cs2 PIRG /PO M5 o TBT PMRREQL smesw
R1239 3.0k LA PM PVRBTN L 1218 40 01 os 12 qoom—BT_PWRRST L - 2 Pl osa g PIRGH/GPIcS MS o AUDI2CINTL =~ ~¢wes
R1240 10K 2AAA Ao PM BATLOW L 12 30 40 42 TP PCH STRP BBS1 C10 | epy o1 (1PY PVEFIADI0 o NC PCI _PME L o
R1291 10K LAANA 2 — PM CLKRUN L 12 40 TP_PCH STRP_ESI ALO | Gpi 053]
— 5% 1/20W 1 AL6 [ Y11
R1216 10K L AN 2 ENET LOW PWR PCH o < rm—PCH STRP_TOPBLK SWP L o, &I || b, Q RSTH) PLTRST* Y2t g PLT RESET L ~~~~~~~  iomywo e
-;__%__8 100K 1 \AAT2 i ﬁga K igi AUD | PHS SW TCH EN PCH .,
R 10K |1 2 °% BT_PWRRST L
/\/\/\/ 5% 1720W WMF 20T e
R1230 10K |1,\,n 2 R o SDOONN_ OC L 12 05
NO STUFF Redundant to pull-up on audi o page
%%%i 100K 1 anp2 o e o AUD | P_PERIPHERAL DET .25
10K |1 2 °% TBT PWR REQ L
/V\/\/ 5% 17 20W M- 20T e
NO STUFF Redundant to pull-up on audn o page
R1233 10K |1 2 AUD | 2C | 12 05
/\/\/\/ 5% 1720W WMF 20T
R1225 1K LAAN2 E— PCl E WAKE L 12 33 35 86 91
— 5% 1 W 1
R1224 100K 2/\/\/\/1 . PM SLP_S3_ L 12 21 40 67 86
RI221 100K o z\gpfe 2@ T20W W 2 PM SLP S4 L 12 21 33 37 40 67 o1 86
R1222 100K ZANAA 5% 1720w W 201 pM S P S5 L 12 40 67
R1223 100KI2W\/1 5% 1;23‘” & 221 PM SLP_SUS L 12 a1 60 o7
5% 1 W 1
l R1281 100K » 1 EDP_| G BKL_ON 12 82 85
| R1284 100K QW\/W% Zj 1: gx ﬁ gi EDP_I G PANEL_PWR 12 52 55

11 12 13 15 17 19 52 64 67 81
86

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TToLE

PCH DM / FDI / PM GEX/ PCl

d} Appl e I nc.
®

D =ra

<SCH_NUM>
"<EALABEL >

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON CONTA|NED HEREI N | S THE

ERTY_OF AP

PRGPRI Pl
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED
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OM T_TABLE USB Port Assignnments:
ULT00 1 ussarol B27 USB_EXTA N w00
LYNXPAUNT || spopol 037 gy USB EXTAP  amyorse Ext A (LS/FS/HS)
FCBGA Use2N1| A38 NC USB_EXTCN o7 90
USB3 Port Assignments: (9 usezP1 B8 gy NC USB EXTCP  cpryor oo Bt C (LTRSS
: o _NC_USB3_SPARE D2RN AVBL | pERNL_USB3RNS UsB2N2| A36 NC USB_SDN o7 90 Re d: SD (HS
o [NC USB3 SPARE D2RP g AY31 |perp1 usB3rP3 usB2P2l (6 g NC USB SDP oo served: (HS)
Unused
- _NC USB3_SPARE _R2D CN BE32 |peTni USB3TNG usB2Ns| A34 NC USB_W.ANN - —
e Lobs SPARL Rel) N g _ o gD LB WARNN .
o7 PARE, D BC32 | pETP1_USB3TP3 usB2p3| 34 B, ANP o7 Reserved: WFi (HS)
PCl e/ USB3 Port Assignnents: use2n4| B33 NC USB_4N o7 U d
o166 51 20 USB3_SD D2R N AT31 | pERne_USB3RW usezPal D53 o g NC USB 4P o nuse
AR31
SD Card Reader men o USB3_ SD DZR P ~ A1 Iperer use3RP4 use2ns|_F3L NC USB PSOCN o Re 4 PSOC (L Tr ackpad
(& Ethernet if conbo) o1 86 81 20 USB3_SD R2D C N BDS3 | peTne_USB3TNA use2ps| 81 NC USB_PSOCP . served: (Legacy Trackpad)
o1 86 81 20 USB3_SD _R2D C P BB33 |pETP2_USB3TP4 uss2ne|_K3L NC USB_6N
| o o %
PCle Port Assignnents: use2ps| 131 _gg NC USB 6P 4 Unused
o133 20 PCI E AP_D2R N o AMB3 |peong =0
-5 USB2N7, NC USB 7N -
A Port o1 38 20 PCl E_AP_D2R P AY33 | pERP3 Usmap7| 29 NG USB 7P : Z Unused
o 2 PCIE_AP_R2D C N BE34 |perng o
B34 usB2Ng A32 o g USB EXTB N meyoioooo
noamPAEAP RRDCP o 2= jPeTes usezro| G2 @ g USB EXTB P maiwe Ext B (LS/FS/HS)
A30 B_EXTDN 7 9
s 50 2 > POl E_CAVERA D2R N AT33 | peru usB2NoL BTy oo Ext D (LS/FS/HS)
wawomm PO E CAVERA D2R P~ g ARSS Ipepes USB2POL —— g 0D EAIDE  emry o7 o0
B29 CAME]
Camer a o - POLE_CAVERA R2D C N BE36 | per usezn10 2 o Reserved: Camera
o s @m—PO E_CAVERA R2D C P BC36 | perpa USB2P10 -~
usB2N11| A28 B BT N 3 %0 BT
o PCl E_SSD_D2RN<O> AVES | pepns UsB2P11| @8 gy USBBT P~ ~rww
SSD (Gunst i ck) oo NG PCIE _SSD D2RP<0> g AV36 |peppes usB2N12| 26 NC USB | RN o % IR
F26
I(_ggleeoonl » os NC PCI E SSD R2D CN<O> BD37 |peTns u UsSB2P12 o= NC USB I RP D =7
. ! ' NC PCl E_SSD_R2D_CP<0> BB37 | perps U ussznia] F24 USB TPAD N .
s @ P E ooD ReD LP<U> o, =07 38 86 90
O PCle switch if TBT/ SSD o g usgzpLs =4 USB_TPAD P N Tr ackpad
o NC PCI E SSD D2RN<1> AY38 |berne B AR26 USB3 EXTA D2R N USB3 Port Assignnents:
SSD (Gunsti ck) oo mm—NC PCIE SSD D2RP<1> g A8 |pepps ﬁ:gg’;‘i P26 OSB3 EXTA DR P 57 %0
7%
I(_g?:teelonl y) 5 NC PCIE SSD R2D CN<l1> BC38 | peTne useaTna| BE24 & USB3_EXTA R2D_C N yom x5 Ext A (SS)
- BE38 BD23
O POe switch if TBT/ SSD os PCl E D D <1> PETP6 USB3TP1 B3_EXTA D P a7 %0
USB3RN2| AVE6 B3_EXTB _D2R N 81 86 90
- NC PCl E_SSD_D2RN<2> ATA0 | perny usB3Rp2| AV26 USB3_EXTB_D2R P o1 86 %0 Ext B (SS
SSD (Gunsti ck) oo NG PCIE SSD D2RP<2> g ATS9 |perpr useaTne| BD25 g  USB3 EXTB R2D C N fm o1 0 (S9)
Lgne 2 | i NC PCl E SSD R2D CN<2> BEAO |perng useaTPe| BC24 g USB3 EXTB R2D C P o o s
(PCl e-only) it o @ NC PCLE_SSD R2D CP<2> o, BO40 |perpy use3RNs| A9 o) NC USB3 EXTC D2RN ermor o0
O PCle switch i TBT/ SSD USB3RPS|_AV29 NC_USB3 EXTC D2RP o o ol
BE26
o (s NC_PCI E_SSD_D2RN<3> A8 | ﬁ:gl;’f’Em e £E§EE§E oD % -
SSD (Qunsti ck) o> NC PCIE SSD D2RP<3> g ANS9 Ipeppg s o7 9
Lane 3 USB3RNG|_AR29 NC USB3_EXTD D2RN 87 90
PCl E_SSD_R2D > BD42 |perng | AR29 o NC USB3 EXTD @
(PCl e-onl y) o BOA1 UsB3RPe|_AP29 NC USB3_EXTD D2RP 57 90
O PGl e switch if TBT/ SSD o @m—NC PCLE SSD R2D CP<3> o, BD4L |petpg Usmre] BO27 EXTD R2D n Ext D (SS)
usBaTPs| BE28 NC USB3_EXTD R2D 57 90
USBRBI AS* |24 s PCH USB_RBI AS
USBRBI ASM PLACE_NEAR=U1100. K24: 11. 4nm
'R1370
P24/ M3 o nc 22.6
P23l L33 L \c Bow
201
N - =RVl P XDP_DAQ_USB EXTA_OC L - z
| oc1+/ epl osol VL e—XDP_ DAl USB EXTC OC L am = e
N BE30 |poi E_| REF oc2r/ el a1 | W2 XDP. D P EN 10 =
7R153K00 oc3*/ apl os2) PL XDP_DA3__CAVERA PWR EN 10
7 NesES20 | 1 courcPious| VB g XDP DBO_USB EXTB OC L am e
/50w NC% P6 s+ GPl ool TL XDP_DB1_USB EXTD OC L 1 10
2201 b ACE NEAR=UL100. BD29: 12. 7nm acs*/ GPl ool N2 XDP_DB2_SD_PWR_EN 10
PCH PCl E_RCOWP BD29 |pci E RoOVP ocr+/ Pl ol M - XDP_DB3_SDCONN_STATE CHANGE L am s
OM T_TABLE
o1 82 10qgry—LPC AD<0> :_.Eég gg DYV — LPC AD R<0> gg LADO (I PU) LYUI\%(Jlf'gol\ﬂ' svBALERT*/ GPi o1 N o,  PCH SVBALERT L 1
R G o T S - K T A Lo LES-AD Re1> LAt (1PY) - TE swacLK RO SMBUS_PCH_CLK -
o1 0z sogmry LPC_AD<2> R13 33 1 A2 T LPC_AD_R<2> —s_ "8 | LA (1PY) FoBGA oA UL ® S\VBUS poH DATA =2
3 % C18 _“M—E 18 43 81 85 86 91
o 62 0@y LPC_AD<3> R1343 33 LAAN, 2 Lo LPC AD R<3> LADS (I PU) (3 oF 11)
o102 10 qomLPC FRAME L R1344 33 LD S LPC FRAME R L B21 {| FRANE* g SMLOALERT*/ GPI 60| N8 o, PCH SMOALERT L i
- NC LPC DREQD_L 2Ll (1Py £ @ smocLk| B SML_PCH 0_CLK oo
0w @y 1BT_PVWR EN PCH g, G20] LR B 2 SMODATAL K7 __ gy SML_PCH 0 _DATA w551
PP3V3_SUS i 12 35 10 15 17 0 04 66 &7 s LPC SER A | gmrg N
PP3V3_SUS 131219 14 15 17 50 64 o6 &7 @D LPC SERRQ _____qup ] SML1ALERT*/ PCHHOT*/ GPI O74] o, PCH SMLIALERT L .
PP3V3_S3 20 21 43 45 46 66 81 B2 84 86 K6
SM._PCH 1_CLK
PP3V3 S3RS0 CAVERA pmee SML1CLI G cB8| K6 s
PP2V3_S0 HEEEIERENa SioATH Pl o7 NL_qg SM.PCH 1 DATA—Gory oo
R1350 10K a1 50 SPI_CLK R AL |gp ok
> < ¢ AF11
R1351 10K L 50 17 20W MF 20T LPC SERI RO a0 o1 50 <o} SPI _CSO_R L - AJ7C SPI_CS0* (I PU) H (PUIPD) O OK AT qugy NC CLINK QK o
> = AF10
Py 1 S — TBT_PWR_EN_PCH 13 20 TP SPl CSL L o Allsy csi (1ry S (1PU1PD) CL_DATAL AF10 o g NC CLINK DATA
L O 1 2 XDP_DA B_EXTA L 13 1 _ -+ | AF7 I NKRESET L
RI3RY o A o e o (DPEDAO_USE BXTA CC L o TP SPl_CS2 L o M0sp s (170 § CLRST NG CLLRK RESEL L.
R13 D% igi 1 2 oo SSD_PVR_EN 10 60 o socaySPL_MOSI_R =" {sPi_Mosi (1PD) Tei BAE SYNC_NVAGTER=J 15 REFERENCE SYNC_DATE=127 16/ 201
adis]e] 1 2 % CAMERA PVWR EN PCH 18 20 MBcass e
¢ 5% T Z0W WF 20T gy SPL_MSO g A8 ish_mMso (1Py TP2| BSA -
RI320 10K 1 2 S UZOWW 20T Xpp DG USB EXTB OC L o 5 TP Sea NG PCH PCI - E/ USB
RI321 10K 1 2 XDP_DB1_USB_EXTD OC L 1216 o1 50 13y SPL_| O<2> ="t 1sP 12 (1PY EEaz< NC oLy s emrer =iy
RI367 10K [» 1 oW TOWTMET20T T Sh ByR_EN 10 01 00 N s NC SCH_NUM>
RI369 10K [1 \\p 5% U20W W= 20T 5 B3 SDOONN_STATE CHANGE L mooncgy-SPL_LOB>  qug MZisP i (1PY To_1 REFL AT PCH TD | REF Appl e Inc. =
13 13 10
5% 1I7Z20W o
R1392 1K |1 2 SPI | O<2> 13 50 91 ‘R1380
R1393 1K 1 5> 5% 1720W WMF 20T SPl_| O<3> 0 o 8. 2K NOTI CE OF PROPRI ETARY PROPERTY:
o1 2 5% 1720w W 20T /50w FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1353 10K |1 2 - PCH SMBALERT L 1 THE POSESSCR AGREES TO THE FOLLOW NG
R1354 10K 1 2 Z" i:;gx W ;gi PCH SM_.OALERT L 13 2201 | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 13 OF 119
3 % Il NOT TO REPRODUCE OR COPY | T
RI355 10K ll 2 5T 20W W 0T PCH SMLIALERT L 1 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART

IV ALL RI GHTS RESERVED

o

7

2




8

7

6 5

Pul | -up/ down on chi pset support

page (

depends on TBT controller)

Fal con Ridge: TBT_CI O PLUG EVENT_L, requires pull-up (SO), no isolation necessary. OM T_TABLE
Cactus Ridge: TBT_CIO PLUG EVENT, requires pull-down & isolation. mopgm IBL IOPLUGEVENT L AT8 Igveusys/cpl oo LYUN%<]|580Nr
F13
= o o EWEME L - TACHL/ GPL L FCBGA PP1V05_S0 1015 17 18 41 62 67 4 50
o5 52 10 prpy— DPMUX_UC | RQ - "4 | TAce/ aPl s (6 & 11) BDW SPRT
w01 rmy—SMC_RUNTI ME _SCI L -5 | TGPl O7 15}457
1 qop—XDP_FQO_HDD PWR EN @— "1 |CPI 08 (I PU-RSVRST#) iow
os 10 o WOL_EN o3 [ LAN PHY_PVR_CTRL/ GPI 012 2402
. MEM VDD SEL 1V5 L ABL1 | cpy o5 TP14| ANIO o)  PCH A20GATE .
o5 10 @OV VL oL LVo L e R1470 43NO STUFF
AN2 AY1 1 2 o oo
18 14 (TR XDP_DDO_SSD PCIE_SEL_L > %Tléd%:go??l&lﬁm@?) (1 PD) PECI s PCH PECI A AN QCF’LZJ PECI Jasin s
os 1@y LPCPLUS GPI O - St | TAcr ePl a7 ROl N ATS PCH RCI N L s
w1+ g JTAG TBT TS PCH - |sciaav e 2 i . R1440 o
o 1@y IBT_GRSX BIDIR - cricea s P - PCH PROCPVRGD 1 2 _CPY TV\RGD o 1050
a0 14 KE. L RI1 I Gpi 27 (I PU-DeepSx) 6 THRVIR Pr VL e @ PM THRMIRIP_L_R R1456 390 1 2 _PMTHRMIRI P_L o a1 e
AD11 520 28?
2 | ATE M L GPI 28 PLTRST_PROC AU CPU RESET L . CRW _SPRT
2 TBT_POC_RESET_L AN6 | cpr s ) p———— D
E V/SE N10
= o XDP_FCl1 GPU GOOD o1 |cPlcss/ M+
18 14 OO} XDP_DC2_ODD PWR EN L > AT3 %Tl%%:d%we
. XDP DC3 JTAG | SP TCK w1 | carpace oo oo 0 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
A4l
“BERNRENEE PP3V3 SO o JTAG | SP TDO > AT |sLcanr P a8 e 117S0201 1 RES, MF, 1A MAX, 0. 0 OHM 5% 0201, BLACK R1456 BDW SPRT
&
20 14 TAG | SP_TDI a AMB A4
RAMCFQ0: H[ | RAMCFGL: H  RAMCFG2: H| | RAMCFG3: H o @I TAG 1S - SDATACUTO! GPI 089 B
R1475* R1474 R1473! IR1472 ss 14 g FW PWR_EN_PCH N | SDATACUTL/ GPI 048 B2
10K 10K 10K 10K NOE ACG 5a7
1/ 28 ?é‘éow 1/ 280 250w XDP_DD1_M.B RAMPGL -> BT HPascarr) 545
201, 1,201 201, ],201 o6 50 10¢gry—SPI ROM USE_MLB - 12 P os7 BAL
2 MLB_RAMCEG3 - C16 | TACH/ GPI 088 BcL
g BD1
2 M.B RAMCF&2 D13 | TACHS/ GPI B9 vss| [ B2
G13 BD44
20 18 T 0 D SD SEL_PCIE L_USB H > TA%IBGUT)IF.%U o
2 a H15
o« MLB_RANCEGD TR SRR BEZ
BE3
BOM GROUP BOM OPTI ONS BE41 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh. A5 M
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.

PP3V3_S5 1215 17 10 10 71 31 32 33 61
PP3V3_SUS 1% 12 12 15 17 50 64 o6 67 8
PP3V3_ S0 o6 o7 62 69 82 53 o4 56 96
HhRhbdungas
NOTE: GPI G0 pul | -up/ down on project-specific page
R1485 10K |1 2 FW PMVE_ L 1
RI411 20K zml 5% T7Z0W M- 20T BpMX UC | RQ s
R1496 10K LAANZ 5% 1720W M 201 gve RUNTIME SCI_ L 14 a0
R o' 1OK 1 2 5% 17 20W NF 20T w_ EN
R1489 10K LAANZ 5% 1720W M 201 \EM VDD SEL1V5_L 140
RIZ95 100K [2 \'An L 5% Tr20W M20T % pp DDO_SSD PCI E SEL L 44 56
R1490 100K LAAAZ 5% 1720w LPCPLUS_GPI O 14 0
R1412 10K ZAANL 5% 1720W W 201 3TAG TBT TMS PCH 14 20
RIZ92 ™ TOK [1\Ap/2 o 7720w W 20T TRT GpSX_BIDIR 1a o
RIZ9TTOK [1\Ap 2 oo 220w W 20T SMC WAKE SCI_ L 1440
R1498 10K ZAANL 5% 1720W M 201 ¥pp DC2 ODD PWR EN L 4, 4
RIZ13 TOK 2 Jap L o 120w W 20T 5 TAG | SP_TCK 10 20
RIZB6 TOK 1 Ap2 o 720w W 20T 3TAG | SP_TDO 1420
R1499 10K hmz 5% 1720W M 201 3TAG | SP_TDI 120
R1484 10K 1 2 O% TT20W ™M 20T myy pWWR EN_PCH 165
RTZ93 100K 1 \\A\5 5% TTZ0W W 20T op| RoM USE_M.B o
/\/\/\/ 5% 17 20W NF 20T o0 5
NOTE: GPI O70 pul | -up/ down on project-specific page
10K
R1450 O 1/\/\/\/2 5% 17 20W NF 20T PC'_| AZOCBATE M
R1I455 10K |1,\/Wz PCH RCIN L 10
5% 17 20W NF 20T

SYNC MASTER=CLEAN X425 SYNC DATE=10/31/ 201

"7 PCH GPI O M SC/ NCTF

d} Appl e I nc.
®
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Current

data from LPT EDS (doc #486708,

PLACE_NEAR=R1550. 1: 2. 54nm

PPVOUT S5 PCH DCPSUSBYP
X WES 7 e R B 2 W
C1550 : A@;M{) v %4/:_28\'4\/ A@;%EV :
1UF 201

Rev 1.0).

66 64

8%

86 84
34 29 20
52 51

86 84 67

86 84 67

86 84 67

SYNC DATE=12/18/ 201

'<SCH_NUM>

"<EALABEL >

15 OF 119

OM T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
05 04 67 2 a1 16 17 35 14 10 _PP1VO5_S0O 7 & 11)
VCC: 1.312 A Max, 130mA ldle AEG VocADACL_5| P45 CKPLUS_WAI VE=P\MTerrTQbG|1dd
4 VGA DAC Di sabl ed per SB
P43
AA26 B VsS) DG v1.0 (Table 12-18).
Al20 vecaDACBG3_3| MBL CKPLUS_WAI VE=Pwr Ter n2Gnd
D22
o2 + _PPI1V5_SO s s ororon
AD26 VCCVRM _BB44 VCCVRM 183mA Max, 68mA ldle
Yo 5 PP1V05_S0 10 14 15 17 10 41 62 07 04 80
~E1s 1 | vee z AN34 VCCl O 3629mA Max, 264mA Idle
2520 vea of | ANBs
AE22 PP3V3_S0 9% 929859 95 97 96 85 38 as
AEoa R30 = Tgle PaempREdds
VCC3_3: 133mA Max, 3mA Idle
AE26 vees_3(| Rraz
AGLS z
2§2 pepsusi| Y12 o e
s PP3V3_SUS 1112 5 14 15 17 50 04 0 67
R1550 AI30 VCCSUS3_3: 261nA Max, 6mA |dle
511 PLACE_NEAR=U1100. U14: 2. 54nm VOCSUS3 3( AI32
1R 2 PPVOUT S5 PCH DCPSUSBYP_R Ul4 IpcpsusBYP -
Power ed i n DeepSx o AI26
HEJ § pepsus3( [ AI28 ;:%
PP1V0O5_S0 10 14 15 17 18 41 62 67 84 86
vea o AK20 | voo o 3629m Max, 264mA I dle
PP1V5_S0 1132 131517 19 52 64 67 01
AK26 { VCOVRM  183mA Max, 68mA I dle
veovRM( | AK28 T
PP1V5_S0 11 32 33 15 17 19 52 64 o7 81
P VCOVRM_BE22 [ vcovRM 183mA Max, 68mA Idle
I}
86 84 67 62 41 18 17 15 14 10 _PPLVOS5 SO o vea o AK18
VCCASW 670mA Max, 34mA ldle uis PPIVE SO g
2 < VOCVRM_ANLL [ vocvRM  183mA Max, 68mA Idie
g
W24
Vs b vea o AK22
V20
oz | | vocasw LS
V24 AMRO
Y18 E AMR2
Y20 % VvCal AP22
Y22 s AR22
AAL8 AT22
OVl T_TABLE
UI1100
LYNXPO NT
MOBI LE
FCBGA
w1 w12z _PP3V3_SUS 6. 5D PP3V3_SUS e gg e ss o 5N o
Y’ VCCSUS3_3: 261mA Max, 6mA ldle R24 R20 VCCSUS3_3: 261mA Max, 6mA ldle
R26 ] veesusa_3( [ re2
Re8 | | vocsuss_s
26 veeosve_3| AL6 PP3V3_S5 Gugsugages
15 mA Max, 1mA Idle _ .
— M4 |yss g DpepssT| AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: : 6. 35mm
! 5 REER R EFES: £
62 a1 18 17 15 14 10 _PP1VO5_S0 W5 | vocusBrPLL = AE14 i 1 C1580
?22mA Max, 27mA Idi e 6 R e BEEERTERR.T BT
BURBUER PP3V3_S0 L24 |vocs_3 ~ | AcL4 VCC3_3: 133mA Max, 3nmA ldle % 2 ox
% VCC3_3: 133mA Max, 3mA Idle © 40
@ a1 10 17 35 10 20 _PPIVO5_SO w0 8 vea g e PP1V05_S0 T |
VCCl O 3629mA Max, 264mA Idle V28 VCCl O 3629mA Max, 264mA Idle -
Y30 | | vcaci o
Y30
g VCCSUsHDa| A26 PP1V5_S0 B s s
V35 10mA Max, 1mA Idle
NCx—Y35 | pepsus2
veocsuss_3| K8 PP3V3_SUS 1112 33 14 15 17 50 64 66 67 DOVRT "
CCSUS3_3: —PPVRTC G3H .
5219 17 15 13 3z 33 [PPLVS SO AF34 | voovRM o voorral A6 Vi _3: 261mA Max, 6mA ldle
VCCVRM 183mA Max, 68mA |dle 1
., _PP1V05_S0 PCH VCC CLK F AP35 |yoe o14 6uA Max (3.0V, room tenperature) C1533 [ CI535: L C1531
?2?mA Max, ??mA ldle ocrrTc(| P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: : 6. 35mm 0. 1%"0 - 0. 1%‘";“:: o :lll)%F
62 41 18 17 15 14 10 _PP1VO5_S0O Y32 |voocLk NN WRIFES 3 T 8 %% > S o%
VCCCLK: 306mA Max, 89mA Idle —— NEEKTVHEYF=0: 1 C1590 CERM CERM CERM
REpREEE PPSVE SO b9 0, LUF YPASSEULLO0. £6; : 6. 35mm
% VCOCLK3_3: 55mA Max, 11mA Idle o 5 AI12 PP1V05_S0 0141 47 30 41 o2 o7 00 55| 307 avpasseLL1EYPASSEUEBE AR €% M
- 5 v_Proc 1 o[ AT14 | 4mA Max, 2mA ldle == = Aee
vee | | vecoLka_s L
us2 3 [ vocspl | ADL2 PP3V3_SUS 4312 13 14 15 17 50 64 66 67
3z s 22mA Max, 1mA Idle
§ NOTE: Pin name is VCC but really is 3.3V
6241 18 17 15 14 10 _PP1VO5_S0 AD34 P18 PP3V3_S0 HERERIRSB
VCCCLK: 306mA Max, 89mA ldle as50 voc([ P20 T ??mA Max, ??mA Idle SYNC VASTER=J15 REFERENCE
e
AA32 L17 PP1V05_S0 10 14 15 17 10 41 02 67 04 56 PCH Power
N VCCASW 670mA Max, 34mA ldle
o2 o1 16 27 15 14 10 _PP1VO5_S0 AD35 S [ R18 PP1V05_S0 1014 15 17 18 41 62 67 84 86 d} Appl e I nc
i PPIVO5. SO adso || veooLk VCCASW 670mA Max, 34mA Idle o
VCCCLK: 306nmA Max, 89mA Idle AdB2 . o Vs <o e
4 COVRY 1112 13 15 17 19 52 84 67 81
Ase g VCCVRM  183nA Max, 68mA Idie & T ECRIBTLON ONTA LD LERE N | S THE
g PP3V3_S0 TYIITILY e o e
AE32 F vees_3([ Aks2 | VCC3 3- 133mA Max, 3mA ldle]” " "0 11 NOT TO REPRCDUCE CR COPY | T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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SYNC MASTE|

TTILE

15 REFERENCE SYNC DATE=12/18/ 201

PCH Grounds

OM T_TABLE
AL34 U11o0 K39
AL38 LYNXPO NT L2
A8 NECBE!GIRE L44
A4 (10 OF 11) my
AVR4 vss MR2
AVR6 N12
AVR8 N35
ANBO N39
AVB2 Ne[
AMLE P22
AN36 P24
AN4O P26
AN42 P28
AN P3p
AP13 P32
AP24 R12
AP31 R14
AH43 R16
AR R
AK16 R34
AT10 R38
AT15 R44
ATL7 || vss VS| Ire
AT20 TAF
AT26 U10
AT29 U16
AT36 u28
AT38 u34
D42 usB
AV13 a2
AV22 U6
AV24 V14
A31 V16
AV33 V2p
BB25 Va3
AV40 we
AV6 W4
Ave Y14
F43 Y1p
AY10 Y24
AY15 Y28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AALG U1100 B19
20 LYNXPO NT B23
AA22 N%GLAE B27
A28 (11 OF 11) B31
AL VsS B35
AB12 B39
AH34 B7
AB38 BA40
ABS BD11
AC2 BD15
ACA4 BD19
A4 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
A0 BD7
AD6 02
AD8 AV7
AE16 F15
AE28 F20
AH38 F29
AFg || VSS Vss| [F3p
AGL6 BC16
AR D4
A6 [
AdGes G38
AGA4 3]
AJ16 €]
AJ18 HL0
AJ20 H13
AJ22 HL7
AJ24 H2p
AJ34 H24
AJ38 H26
AJ6 H31
A8 H36
AK14 H4p
AK24 H7
AK43 K10
AK45 K15
AlJ12 K20
AL2 K2p
BC22 K33
BB42 BC28

d} Appl e I nc.
®
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6

4

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)

34

BLRyBEnNgy _PP3V3 SO
&

29 21
52 51 45 48 a7 46 45 44

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5_ SO

6133 32 3121 19 18 15 14 12 PP3V3_S5 670mA Max, 34nmA Idle
86 85 84 82 67 CRI TI CAL
Cl700 Cl720 Cl7211| Cl7221 Cl7231* Cl750 1 1C1751 |1C17 2 Cl753
Lé 1.01 N e g———— UF —:ig)
BYPASS=UL100. AL6: ; 6, 38rm
= prPAssaTee: geSAsg_U?% E9Ras g—a?%"os\yggss T PLA%BI&EQR_E%_?BQ&OJZRFE%E@T%O V20: 2. 54mm _L

PCH VCCSPI BYPASS
(PCH 3.3V _SPI PWR)
67 66 6 50 17 15 14 13 12 3 _PPBV3_SUS

PCH VCC3_3 BYPASS
(PCH 3. 3V HVCMOS PVR)
PP3V3_S0

8%
282
sno
sno
sno
363
sno
558
sna
&6
sno
e

Not docunented in EDS!

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
56 88 67 52 a1 18 17 15 10 10 _PP1VO5_S0

C17021 Cl7261 CRITI CAL
1.0LE 0. 1 Cl7551 1C1l756 [1CL 7 1C1758 [+ C1759

6.0 A 10UF —— = I, 0UF  —— L. 0UF —— T OUF —— T2PF

X gz X7R- 2 %—— —— 10% T 0%, = 10 o

04 402 65 bR 2 2 GedV 2§ % 2 % \ 2 REb; 06
BYPASS=U1100. AD12: : 6. 35| BYPASS=U1100. R30: : 6. 35mm 5 552 bt SN 929

= = BYPASS=U1100. (12
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS BVPASER Bt BOpAss8

U v BopAss ‘Uﬁ’ggj(?gigs—uifggm%m 6. 35mm ‘l‘

(PCH 3. 3V SUSPEND PV\R)
o ss an 50 17 35 20 33 12 3y -PP3VE_ SUS

(PCH 3.3V GPI O LPC PYR)
PP3V3_S0

PCH VCCI O BYPASS

(PCH 1.05V PCl e/ DM / SATA/ USB3 PWR)

Cl704 i C1728 o6 84 67 62 41 18 17 15 14 10 _PPLVO5_SO
0. 1UF
X7R- géLé:gZ X7R- giéw CRI T1 CAL
402 C17601t 1 C1761 1C1762 [1C1l763 [1C1764 |1 Cl1765
BYPASS=U1100. R20: : 6. 35nm BYPASS=U1100. AE14: : 6. 35mm 10&9:;__ i iﬂ“éo iﬂg{/up iﬂg{/up i i Q/Up % PF
= = 7 Tz T 8, Tz @G
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS X6s- ;r 8452 2 %55, 8432 S 2 g0t
(PCH 3.3V SUSPEND USB PWR) (PCH 3.3V USB2 PWR) e o 5
or o5 o1 50 37 15 10 13 12 3 _PP3V3_SUS “HHANGE ] BRSSO AEPRIUAG 4k LB ao0m - 1

C1706

37’
X7R- gé
BYPASS=UL100. R26: : 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND RTC PWR)
o ss on 50 17 35 20 33 12 3y -PPBVE_ SUS

6 g’ A R gé 37’ w5 01 67 52 41 19 17 15 10 10 _PPLVO5_SO PCH VCCOLK BYPASS
04 40 (PCH 1.05V DI FFCLK PWR)
BYPASS=U1100. K8: : 6. 35mm BYPASS=U1100. AK30: : 6. 35mm Cl7721 ve o8 07 o5 41 10 19 15 20 10 _PP1VO5_SO
= = 1. 0UF
PCH VCC BYPASS 6>1< g’z C1778i
(PCH 3.3V FUSE PWR) of 1. 0UE
«BEBERNYE Y PP3V3 SO BYPASS=UL100. ANB4: : 6. 35mm o2 gz
° = 04
Cl734 i PCH VCClI O BYPASS BYPASS=U1100. AD35: : 6. 35mm
1.0U8 (PCH 1. 05V USB2 PWR) =
6 gz 4 67 62 41 18 17 15 14 10 _PP1VO5_SO PCH VCCCLK BYPASS
ol ’ ’ CRI Tl CAL (PCH 1.05V DI FFCLK135 PWR)
BYPASSSUL100QRLE: - 6558 Cl7741 1 C1775 o6 88 67 62 41 18 17 15 10 10 _PPLVO5_S0
= 0.1 %) %‘gP;G - 780i
p .
TR 8%0 ? Bett 1. 0UF
BYPASS=U1100. U30: : 6. 35nm 6>1< gz
= 04
PCH VCCSUSHDA BYPASS PCH VCCVRM BYPASS PCH V_PROC_| O BYPASS BYPASS=UL100. AD34: : 6. 35mm
(PCH 3.3V/ 1.5V HDA PWR) (PCH 1.5V VCCVRM PWR) (PCH 1.05V CPU |/ F PWR) =
o1 67 64 52 10 17 15 13 12 11 _PPLV5_SO o1 67 64 52 10 17 15 13 33 3 _PPLVE_SO o5 84 67 62 41 18 17 15 14 10 _PP1VO5_SO PCH VCCCLK BYPASS
wH C1710l 183mA Max, 68mA Idle (534\/015. OéSOV SSC PWR)
1 o1 67 64 52 10 17 15 13 12 11 _PPLV5_SO — o5 84 67 62 41 18 17 15 14 10
0. 108 o1 o7 61 52 10 17 15 13 13 13 _PPLV5_S0O = Cl17851 1C1786 (1C1787
R BBV 2 o 67 o0 52 10 47 15 13 32 33 _PPLV5_ SO = | 1. g}g@ 2%;% - ggg//}UF Cl 708g 1
0 167 64 52 10 17 15 13 13 11 _PP1V5_S0O — 22 2 g 2 g .
BYPASS=UL100. A26: : 6. 35mm RN SEIVE S0 =1 83 BaBpTERM | © Fagp CERM oy ogz
= %8 pp1vs S0 =] BYP 904K g, T [ -
o1 67 64 52 10 17 15 15 33 3 _PPLVE_SO = | A bt B 25mu 1 . 3smml BYPASSZUL100. AR30::6. 35mm |
CRI Tl CAL
C1740 1_ OM T_TABLE PCH CLK VCC BYPASS
- (PCH 1.05V CLK PLL PWR)
x6s 8& 56 84 67 62 41 10 17 15 14 10 _PPLVO5_S0 RlZQO 4. 7UH 170MA- 0. 3210HM PPLVOS S0 PCH VCC CLK_F
TR e
BYPASS=U1100. AF34: : 12. 7mm | P2mA Max, 22mA Idle ] 2 v05 S0 _PCH VOC OLK R Al vou_r 1
bt NO_STUFF
C17901 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 10, @, igléf
2
11350022 1 |RES FF, 0 O-M (0200HM MAX) , 2A, 0603 L1790 X6S- 8%03 2 04g'2°E”"'

C1730

gé 37’
X7R-

BYPASS=U1100. L24: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
PP3V3_S0

8%
282
sno
sno
sno
363
sno
558
sna
&6
sno
e

e
et}

C1732

PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5 SO

0
pr
6y gz
04
BYPASS=U1100. U35: : 6. 35

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)

B%igéégifs’ngAMB: :16.35mMm =

PCH VCCCLK BYPASS
(PCH 1. 05V SSC100 PWR)
56 54 67 2 a1 15 17 15 14 10 _PPLVO5_S0

BYPASS=UL100, 082852 61 768 Acs0: : 6. 35mn-

BYPATRALLER 105" Arab?: 6785

SYNC _MASTER=CLEAN X425

SYNC DATE=10/30/ 201

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®
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Extra BPM Test poi nts wwies PPV o so cu - Merged (CPU/ PCH) M cro2- XDP o 00 7 62 0 10 17 15 10 10 _PPLVO5_SO
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to moowe XOP CPUTDO  RIB20 51 1,,,2
«DP BPM L<3> 1P o6 84 67 62 41 18 17 15 10 10 __PP1VO5_S0 J1800 support chi pset debug. —NEAR= e V20T
oo MD————=——===1am TP1803 DF40RG-60DP- 0. 4V R1823 51
TP-P6 ST- 80 85 18 6 _XDP_CPU _TCK 2 1
806 XDP_BPM L<4> TP1804 'R1830 ] = - T28mm 5% 1720W MF 201
XDP_BPM L<5> 1---¢ 150 62 O 61 PLACE_NEARFU0500. o7~ 28 vaPW
72 TP1805 feew v 55 10« XDP_CPUPCH TRST R1824 51 » 1
- XDP_BPM L<6> TP1806 ,402 J 1 S PLACE NEAREDO500. W63 28~ vV V55T Zow 20T
TP- P6 O O
XDP_BPM L<7> XDP_CPU_PREQ L OBSEN_AQ - 3 o OBSEN _C0 CPU_CFG<17> . ) =
8 6 y—=r PPV L=/ 1p,y 89 86 6 - | 6 89
B, TP1807 o Sg XDP_ CPU PRDY L CRSEN A1 -y gg 5 - CRSEN 1 CPU CFG<16> %S - TDI and TMS are terninated in CPU. D
v 8| 7 T -
w0 s oy CPU_CFG<0> OBSDATA_AQ U g g 9 e OBSDATA_CO CPU_CFG<8> ams @
o s oy CPU_CFGe1> OBSDATA_A1 —>— 200l s OBSDATA C1 CPU_CFG<9> ame =
14 13
s s oy CPU_CFG<2> OBSDATA_A2 | g g 15 i OBSDATA_C2 CPU_CFG<10> ams
w0 5 o [rmy—CPU_CFG<3> OBSDATA_A3 =t 80 0l ot OBSDATA_C3 CPU_CFG<11> ame
- - [ 29 00 19 % -
o o my—XDP_BPM L<0> OBSEN B0 —— 20 012 s OBSEN DO CPU_CFG<19> ame e
o oy XDP_BPM L<1> OBSEN B1 —— 0012 ot OBSEN D1 CPU_CFG<18> ame e
- - 2§ 00 25 -
o s oy CPU_CFGe4> OBSDATA_BO —— 220017 i OBSDATA_DO CPU_CFG<12> ams
o o oy CPU_CFG<5> OBSDATA_B1 o=—30 0120 out OBSDATA D1 CPU CFG<13> am e o
32| 31 fr—
0 0
«DP o s oy CPU_CFG<6> OBSDATA_ B2 —— 3100 0132 _omp COBSDATA_[? CPU_CFG<14> ams
36| 3 |
o e CPU PWRGD R1800 1K 1 B I 5 s T CPU CFG<7> OBSDATA_B3 Pl = o0 ; Pl OBSDATA D3 CPU CFG<15> ame o«
M—=—— PLACE_NEAR=UO500. F50: 2. 54nm  V V.V o O O
XDP |—, XDP_CPU_VCCST_PWRGD PWRGD/ HOOKO - 295013 o L TPCL K/ HOOKA4 NG
o1 a0 12 PM TN L R1802 0 1 2 XDP_CPU_PWRBTN_L HOOK1 2001 g | TPCL K#t/ HOOKS NC
PLACE_NEAR=U5000. J3: 2. 54mm 5% 1/ 20W M- 0201 VCC OBS AB - 4 Jlas - VCC OBS CD XDP
XDP » @m—CPU_PVR DEBUG — HOOK2 DU D LT RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12 20 21 a0
ot 56 10 10 12 @ PM PCH SYS PWROK R1804 0 1,pp02 XDP_SYS_PWROK HOOK3 0017 DBR#/ HOOKZ XDP_DBRESET L o 10 50 N B RN 500 %67 2. san
5% ITI8W M-TF 402 50 § o l49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
o 56 55 31 13 15q@y—SVBUS PCH DATA SDA — 00 01 o TDO XDP_PCH TDO am e
01 86 65 51 19 13 Ty SVBUS_PCH_CLK saL SRl Dl EX1 i TRSTn XDP_TRST L
o 10 11 @ XDP_PCH TCK TCK1 - %0055 o DI XDP_PCH TDI oD 16 s
v a0 10 6 XDP_CPU TCK TCKQ pell: 57 ™G XDP_PCH_TMB P C
P * 502 Ose ™ XDP_PRESENT#
XDP XDP XDP °° XDP_ XDP ORI TI CAL
C1804: |iR1831 C18001: 64—~ o3 1C1801 1C1806 o 55840
0. 611 b < 1K 0. 611 %—— é/ = ok, = Doyt XOP S25% .
CEFWE% 1 2 2%;E¥\/ CEFW{)% 1 2 518 0847 2 201 xR 2 201 oR _I_ %
L 4 - 3T B XDP_CPU_TDO ams i s o
XDP_CPU_PRESENT_L CRI T|8 aA(;_
DVNSLO6VK- 7 ]
XOP ERS [F
P-3 p—
sJ3] B XDP_CPUPCH TRST_L ¢ 15 a6 o
| =. T Z28mm VARE_BASE=TRUE
. — XDP_CPUPCH TRST L s 16 56 00
DVNSLO6VK- 7 ;
. . XOP ERS [F
PCH XDP Si gnal s Al10R 8) Non- XDP Si gnal s ) >
+ g XDP_DAO_USB EXTA_CC L R1890 SHORT 1, 2 USB EXTA CC L . CPU JTAG I sol ati on - S XDP_CPU_TDI o < e o
5 D XDP_DA2_SSD_PWR_EN R1895 SHORT 1,\/\/\/2 SSD PWR EN oD 5= 5 PCACE_NEAREJT800. 55 28mm
s > XDP_DA3_CAMERA _PWR_EN RI893 SHORT 1 2 NOME NOME NOWE 29T CAMERA_PWR_EN_PCH 1520 w059 52 58 38 49 39 29 -PPBV_SO CRI TI CAL
15 qm—XDP_DBO_USB_EXTB_CC_L R1894 SHORT 1 2 B_EXTB L o0 B o o ae s 4e 11 s _PP3V3_S5 842
s XDP_DB2_SD_PWR EN R1896 SHORT 1 2 SD_PWR _EN e e DWMN5LO6VK- 7
™ AA%AY; E E E 20T iesng 2
1 o XDP_DB3_SDCONN_STATE CHANGE L RI897 SHORT 1 ,aA2 00 "0 N 2% SDCONN_STATE CHANGE L rmzo XDP SeRE 5
+ o XDP_DCO_DP_AUXCH I SOL_L RI872 SHORT 1,pp2 o0 o o opDPAUXCHISOL L e C18451 - ‘R1845 %
1 11 [y XDP_DCL_SATARDRVR _EN MAKE BASESTRUE = XDP_DCL_SATARDRVR EN g 1 56 0. 11Lé§ — Ve 5% i sJ&] b XDP_CPU_TMS OO © o o0
- XDP_DC2_ODD PWR EN L RE  — XDP_DC2_CDD PVR EN L o . o Y5Re 85”\‘5')2 L1845 B PLACE_NEARJIB00. 57 28mm
D DP D3 JTAG | SP_TCK RIB/5  SHORT 1 2 JTAG | SP_TCK o o 2 01 SOT891 2
1 m@ XDP_DDO_SSD PCI E_SEL_L RI876 SHORT 1 \A'A72 NOVE NOWENONE™ 20T 5op POl E SEL_L am = 0 o7 50 40 10 ry—ALL_SYS PWRGD 2|A I'> 4 XDP_JTAG CPU | SOL_L
20 10 14 (00T} XDP_DD1_M.B_RAMCFGL MAKE _BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L| N NAL5 s NG sa sa PP1VO5__SUS
0 XDP_DD2_ENETSD CLKREQ L STRE  — XDP_DD2_ENETSD CLKREQ e @D
u @@ XDP_DD3_AP_CLKREQ L RIB7TT  SHORT Lo 2 AP_CLKREQ L am = XOP
0 51
PCH XDP Si gnal |sol ation Notes: weowen XDE_PCH T — _Rl RO 2 - q
- - XDP
' Qut put’ non-XDP signals require pulls. L 51 =
"Qutput’ PCH XDP signals require pulls. s e M;Pmmmx%csn%—mm—z’\/wl 5% T 20W MF 20T
XDP
R187x and R189x shoul d be placed where wwn XOP_ PCH INE  RI862 51 2napa 0
signal path needs to split between route = B : : XDP °
fromPCH to J1850 and path to non- XDP XDP PCH TCK R1866 51 » N
signal destination (to mninize stub). se e = = AB3TZ8mm 5% 17 20W MF 20T
Unused PCH XDP Si gnal s =
L@ XDP_DA1_USB_EXTC OC L #’;__'F;,>GTP1810
g XPP_DBL_USB EXTD CC L lT’F',"__F;stPlSll SYNC VASTER=J15 M_B SYNC DATE=10/ 31/ 201 A
sy XDP_ECO_HDD PWR EN ‘o TP1812 T CPU & P XDP
1 XDP_FCl_GPU_GOOD CH
< TR, TP1813 RN
d} Appl e I nc. SCH_NUM>
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5

4

PCH PWROK Gener ati on

PCH Reset

86 84 83 82 69 68 67 68 55
34 28 20 19 17 15 14 13 13 11
52 51 49 48 47 46 45 44 43

PP3V3_S0

89 18 6

But t on

12 40 86 91

402
S| LK_PART=SYS RESET

sowsaz g PP3VA2_GBH
L
BYPASS=U1950: : 5MM
BBuBYegeer _PP3V3_SO 1 C1950 — PM PCH PWROK oD 22 19 56 0 VCCST ( 1. 05V SO) PWRGED
SRREREHEL 98_%1UF i~ PM PCH PWROK D 12 19 56 0
R1950¢ 2 1% NO STUFF WF: Do we need this? = a PP3V3 S5
2. 0K 402 1 2 TRBENBEREE 10
o R194Z) 0R1948
Mt = 17280 $/%w  CKPLUS_WAI VESUNCONNECTED PI NS BDW SPRT
2 s TALVCICDBGT/ S505 ot M - - - C(J)_gl%g 1
86 67 58 40 18 ALL_SYS_PWRGD 1 2 1 74LVC2G08GT/ S505 : _—
m (19607 PM so_pcoo 5 LT SOT853 R1949 wor i 2
o > CPUR_PGOOD 2l o] / U19502__ SYS PWROK R __ 1 2 PM PCH SYS PVWROK o iz 16 40 0 52 6561
o 6l os| J THACETEATULIIO-ADETT feg X o1 85 10 12 _PM_PCH_PWROK 2|a 4 CPU_VCCST_PWRGD o
4 Vios™ 1ls
£ CKPLUS_WAI VE=UNCONNECTED_PI NS 5
= D
41 40 30 20 (TR SMC_DELAYED PWRGD a
NOTE: ALL_SYS PWRGD nust renain |ow until at
|l east 5ms after all rails are valid.
R19255
01 11 LPC CLK33M SMC R 1 2 LPC CLK33M SMC o o o
m PLACE_NEAREUITOO0. D447 6. 35mm \AAY
1/52/8W
M-
201
R129259
0111 PCH CLK33M PCl OUT 1 2 PCH CLK33M PCl | N oo o
m PLACE_NEAR=UITO00. A40: 6. 35mm VoY V
1/52/8W -
& PCH ME Di sable Strap
PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
SySt em RTC Power Source & 32kHz / 25MHz d ock Gener at or If high, ME is disabled. This allows for full re-flashing of SPl ROM
. . . . SMC controls strap enable to allow in-field control of strap setting.
VDDI O 25M A: SB power rail for XTAL circuit. ; .
VDDl O 25M B Canera power rail for XTAL circuit. 56 50 43 42 41 40 38 37 34 19 OZT?]V%ZeI(IBH VBAT (300-onm & TouF RO Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. No Coin-Cell: 3.42V G3Hot (no RO 73 67 06 63 62 39 30 49 39 13 —2PDV_SO
NOTE: VDD _25M nust be powered if any VDDl O 25M x is pov;;sezrzt-gjdz.1 1o 10 1r 15 10 o _PP3V3_S5 1R1920
BRBEEEEEY - Cel | & GHOt : 3. 42V GaHot 190K
Coin-Cell & No G3Hot: 3.3V S5 2750w
No Coi n-Cel | : 3.3V S5 9 L5601
No bypass necessary DWN5LO6VK- 7 s
Greend k 25Mz Pover gy 1111 [ PR3V3 S5 Gees
PP1V5_S0
SB XTAL Power 81 67 64 52 19 17 15 13 12 1 _PPLV5_S0 O1 67 0452 193713 3% 32 &
Canera XTAL Power * = _PP1V2_CAM XTALPCI EVDD . w0 9 3 SPI _DESCRI PTOR OVERRI DE
TBT XTAL Power 04 20 26 20 _PP3V3_TBTLC ) § VBAT and +V3.3A are X 9
B internally ORed to w;es lB'
NOTE: SLG3NB148A provides slow rising " " " " > create VDD _RTC_OUT. Kh
edge on 25MHZ_B when powered from C%‘_glzué 1 C%_gl%g . C%_-912U'2: 1 Clgl%'% 1 1 - VER 3 —
: oy — (i oy A u1900 +V3. 3A shoul d be first
1.2v VDDl Q  Falcon Ridge al so i i i LY SLG3NB148CV | avai | abl e ~3.3V "
i i CERM CERM CERM X5R . power " 1191
conpl i cates VDD _25M power, forcing 202 202 40271 TGEN e s =
b QIC. to reduce VBAT draw. 1 | PD = 9-50k
at least S4. Both issues to be CRI'TI CAL SPI _DESCRI PTOR OVERRI DE_L
addressed in upcomi ng part 11 l\iog 25M A  32.768K[ 12 SYSCLK_CLK32K_RTC 10 0 DS e e L
( SLG3NB1480C) . = _6 lvice 25MmB
C1905 R1905 14 |vi ce_25M C 25M AL 9 SYSCLK_CLK25M SB 11 00 SYNC VASTER=CLEAN X425 SYNC DATE=10] 317 2014
12PF 25m B[ 8 SYSCLK_CLK25M CAMERA 36 50 amya -
2 |2 SYSCLK_CLK25M X2 IANAZ o SYSCLK CLK25M X2 R qu 3|3 250 15 SYSCLK_CLK25M TBT o Chi pset Support
2 CRIT| 1/ Tew NO STUFF -2 X1 _ PPVRTC G3H 1212 15 0 :
S0V K M OF 1R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NUM>I D
0402 NC 3,255, 5\ sm lnl/\u/I D THRM p .
T XNC25. 000MHZ- 20PPM 12PF- 85C 3 i/%ew ~30, paD +C1910 S <E4LABEL>
0%29,3('):6 L4020 NEIE — il};": NOTI CE OF PROPRI ETARY PROPERTY: [
1 I I 2 SYSO—K CLK25M Xl —IZ EOEZRM EHE LQI\%MTL%%\P&A&\IERPSEEEI R‘CI S THE <BRA|\D_'>
y N - OSESSCR AGREES TO OLLON NG R —
L, NOTE: 30 PPM crystal required 70 ML NTAIN TH & DOCUVENT | N GONFI DENCE 19 OF 119
= Y Il NOT TO REPRODUCE OR COPY | T e p——
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7 6

5

4

3

2

Rl O SD Card Reader

Suppor

t

42 41 a0 28 (OO}

86 84 82 61

o7 66 00 45 45 42 g3 30 33 39 PP3V3_S4
'R2041
470K
5%
:V\l//FQUW
R20 0 o1
470 %N%Loewg 7
2 E,F VER 5 G
040 i s
DMNSLOBYVK 7 s SMC PME_SDCONN J8T b
VER 5 G
*
SMC PMVE S4_DARK_L g3 b
66 10 45 43 21 15 _PP3V3_S3 =
CRI Tl CAL
U2030
TC7SZ08FEAPE
SOT665
2
1 ¢ SDCONN_STATE_CHANGE L
S|
To/ From PCH 2030 : 1 Rl O SDCONN_STATE_CHANGE L ame e
0. 1UF — From Rl O Connect or
6.18\7“;
CERM X5R
0201 L

Flexible 1/O Ali ases

SD Card Reader

USB3_SD_D2R P

is always USB3 in this inplenentaton.

USB3 SD D2R P

13 20 81 86 91

91 86 81 20 13 (OO}

USB3_SD_D2R N

USB3 SD D2R Ny 20 51 56 1

91 86 81 20 13 (OO}

USB3_SD R2D C P

91 86 81 20 13 [TR)-

USB3_SD _R2D C N

91 86 81 20 13 [TR)-

FI
Must

84 83 82 69 63 67
29 20 15 17 15 14 13 1
51 29 48 47 46 45 a4

66 55 52
3 11

a3 g1
86

exi bl e

pul | signal
PP3V3_S0

GS3 Connect or

Canmera power -up sequenci ng Support
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CPU- Based Mar gi ni ng
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0201°T 0201°T 0201°T 0201°T 020151 0201°T 0201°T o CRI TI CAL NLO 0201°T 0201°T 62644 G\D a
o 5 1 C2940 oo Bt ovk-7
J_ Jis P11 1 L UF —|
= 15 VCCLPO_CI J [prs = >
k17 R10 +—
K19 R14
K7 | | veC1PO_RDV_DECAP T11 S
[16 T15
MLO uLo 86 B4 83 82 69 68 67 66 55
P19 u14 B3 EY I8 A6 43 a0 B 44 é%
T19 V11 °
18
V15 8 DL SVR input to FR - 1100 mA EDP
17 E2
&12 > w7 POCinput to FR - 150 nmA EDP
s VCC3P3| | N4 Isolated to reduce noise from SVR
2o _PP1VOS5_TBT
— - 8
VOLTAGEST. 05V CRI TI CAL | CRI TI CAL Ko 19 20 20 20 5a PP3V3_S4_TBT 10 20 5045 o
1 C2PQF12 1 g:ZOQPJ'fB ngol(g 1 ngol_;]:_ 1 [14 {131 w(bual-Port)
o -3 . -— L p— MLS CRITICALI CRITICAL | 2. 4 W (Single-Port)
+[-0. 1PF 20% 20% SVR_VCC1PO
2 égg-looe 2 &Y e ZG-XS‘Ffz 26'X5\F{2 fn7 - 9 C295'Q 1 C21905¥:_ 1 C295'2: 1 C295§ 1 1 ?22PQF54 1 920%'525 DP: 1.25 A
L § Vv 0201 02011 02011 PL7 % 20% —— 209 —— 20% —— 20% —— —— 594 — ¥/-0.1PF .
Yae HL7 6.8¥ 2 ceryPER 2| ceryPiat 2| cemPhER 2] ceryfck 2 2 [0 T2 e PLACENEAREC2993. 17 2mm
CRI Tl CAL l H7 0201-1 0402-1 0402-1 VP 0402-1 — ng 0201 2
1L.2920 = A4 voc3ps_Rov_DECAP| [ Lis XVW2960
680NH- 30% 3. 6A- 35MOHM 6 ]SVR o Nie = 1 sM
2900 mA EDP o 1Y YY 2 _, PIVOSTBT Sw B3| ) "™ Ri8 = 1
&635 * e WS PO e 7 W
C2923 1| C29221 C29211| C29201 o =TRUE BS | SVR_AMODN _ : 5 :
200F ——  200F ——  200F ——  200F CRI TI CAL N No— el 1C2980 |1C2981 C29601| C29611 =S
X5R. : %2 X5R: : 0/2__ X5R = %2__ X5R, : %2 D2920 A2 — y ™ = T %.OoéOUF %oqu 1 OZLéLi — Lok —
0402 Bal5t Bab5t S323 o4 [ 2 63V 2 63V 6.3Y 2 6.3Y 2
T NSR1020MAR2T1G AAL4 [ 83611 83611 020171 020171
== 20 21 4 4
A AN22 H23
J45 | npl enrentation: 4 X 10uF a8 T = e
X425 | npl enent ati on: 3 X 20uF = AB1L 16
ABL7 J20
AC10 K13
AC12 K21
AC14 K23
AC16 o L12
At18 6 L20
At20 M3
AG22 M1
4 VB3
Cs %)
C8 N12
PP3V3_S4 TBT
o NiG 04 45 30 20 28 '
B7 || vss vss| [ 120 40 % 15 - SMC_DELAYED_PWRGD =1 P Power - up Reset
¢10 P13
c12 P21 wEuREgnuEr PP
¢14 P23 52 51 49 48 47 46 45 44 gg
CRI Tl CAL 1C2990
— o B30 Fea 'R2990  R2992: e TUF
fis RL2 2L 100K 100K 0%
2 R16 /50w 128 L2990 —P X85
20 R20 SYM_VER 3 M VF TPS3895ADRY A
2201 2012 USON P h' | I t t
&2 T3 ush- pul | out pu
4 Ti7 14 Te TBTPOCRST MR L 1 |ENABLE SENSE_outl_4 TBT_PWR ON POC RST L o
[ca T21 TBTPOCRST_SENSE 3 |SENSE ci s TBTPOCRST_CT
C6 T23
GN\D
cs T9
' c2005:| |'R2991 3 C2991
D21 u12 330PF —— 24. 9K 0. 001UF ——
(8] Ute T /50w ’ T
= via ok IR Sos
F13 V23
Fis Vo Vth = 2.508V nom nal Del ay = 4.04nms nomi nal
F17 Y11l =
fF10 Y13
F21 Y15
23 Y17
F5 Y19 SYNC VASTER=CLEAN X425 SYNC_DATE=10/ 307 201
F7 Y21 TTTCE
Fo V23 Thunder bolt Host (2 of 2 I
Yo
= d} Appl e Inc <SCH_NuUM=| D
- ° <E4LABEL>
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PROPRI ETARY P ERTY _OF APPLE | NC.
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Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;BU SHIT IN WOLE OR PART
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P Not
Power aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost I nput)
- =PP15V_TBT_REG (15V Boost Qutput)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
s sa000e Thunder bolt 15V Boost Regul at or —
CRITICAL Yds(max): -
Vgs(max): +/-12V CRI TI CAL
C3080 USI NG 0603 PAKAGE |'S FOR DFM TO PROTECT Q8080 ( CSP) 0go Ves(th: -1.av
Rds(on): 46nchm @ 4.5V Vgs L
w0 50 15 53 57 55 17 o _PPBUS GBH Sggé&gDB ld(max): 3.7A @70C 3.5392%a
8- 13V Input s PPVI N_SW TBTBST 1YY\ 2 _, TBTBST BOOST
changes required . . N REGEW BHES: 357 PI NB0GST- SW BHER %"
for 28 Yol 898,20t “BEC b P el P e, C3090 1| C3091 R
R3080'| |» c3080 P 0%»'%3“—— T TBTBST SNS1
470K s L /1UF 1 X5R- CERM 2 X5R- CERM 2 N
2% __g o R3091 0603 0603 CRI TI CAL
iy TR ) 200K - 5 =|olglxl
2 603 1/ 16W N ~—sw—
BST PWREN DIV L ’V;;i%EQ = CRI Tl CAL F'?S’S%%E’xp
< > PWRDI 5
TBTBST_EN WLO 25 |env wvLo sns1|_6 @
R3081! Uu3090
33Q1¢ LT3957  swz 3 L 2— NOTE: Change R3097 to XWB095 at PVT
M:légv TBTBST_I NTVCC 28 || NTvee N M -
abh, Mooz
TBTBST PWREN L . TBTBST_VC 30 v > 1BIBSI YSNS
L R3095!
omsL B8NS oL B8NS : e NC
Qﬁmss bjs 7 085: [1C3086 | |1c3087 R3093 TBTBST _RT 33 [er a8 1 3088 137K PPISYV T s
2.20F = ——=2. 2UF —— 68PF 19 36 —— 10PF M:lé'sw e B
VER 3 cer i§s?|_ 2 éé}’e.xes 2 @XM '%-lﬁ‘g'v TBTBST_SS 32 |eg 2 2 b5, Vout = 15. 47V
S o= 402, oagg <Ra>| |, Max Current = 2A?
et TBTBST_VC RC FBX 31 TBTBST_FBX G399 vecrm _ ’ |
3 T 209 . =
o > TBT_A HV_EN_ | ) . 4 4 jsve NO STUFF o] 2 AV, Freq = 480KHz
= = [R8092 C3092 1C3093 ~ R3094 1 C3094 1 C3089 3096 |” SeL
3. 2.2UF 4 | - 0. 0033UF AN -0, 33UF san an = %E’%OPF A% NO STUFF
it gy 2| | |7 oo Wi oy < SR SRR 2 S i CReL LE997 &89 SRE:L
2 0402 0402 2 04 <Rb> 0 —— Y %0% f— 8 %Ugﬂ
1 GND_TBTBST, SG\InPn X5R- CERM 2 2 %K cerM 2 X7R, CERM X5R CERM 2
WLO(falling) = 1.22 * (RL + R2) /| R2 N _EWBREB: 35" 0603 1208 04 0603
WLQ(rising) = WLXfalling) + (2uA * R1) a SG\D shorted to _ _
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package, Vout = 1.6V * (1 + Ra / Rb) PLACE_SIDE=BOTTOM | PLACE_SI DE=TOP
no XW necessar y.
NOTE: M RROR C3096 and C3098
ol LB 7
SOT563
| 'R3088
- VER 3 3‘% 0K
~ ?IIGW
15 %52 Max vgs: 10V 462"
TBTBST_SHDN DI V
'R3087 o KRB 7
330K E SOT563
1/16W VER 3
L6t —
5
1S T Gls
= SMC_DELAYED PWRED 10 20 10 2
BATLOW | sol ati on
PP3V3_SA4 TBT .0 20 45 00
mm%)%%%g SYNC MASTER=CLEAN X305 SYNC DATE=06/ 24/ 201
Pul |l -up on RR page S .
EM“T_’(A TBT BATLONL om0 Thunderbolt Mbile Su ort
~_—_TBT BATLOWL 4
L= JBI_BATLONL CB Appl e Inc. |<SCH_NUM>|D
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_ OF APPI
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3. 3V/ HV Power MUX

V3P3 nust be S4 to support

wake from Thunderbolt devices.
PP3V3_S4_TBTAPWR

BREHEE PPSV3 S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
32871 C32801 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C32201
2E60UE - 22L§E L Lo iUF IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W 0.1 E\?:: ®| S GNAL_MODEL=TBT_MUX
20971 BT T, 18V X5R 2 VDD
R 258 oy 2 z oggicm" PP3V3 S4 TBTAPVR GND_VQ1 D=TRUE o1 CRLT| CAL
19 vap3ouT| 18 @EN@CV\&@TI—:SI 3 W Both C's) =+ 3220
PP15V_TBT 20[)v3p3 12 PP3V3RIY S4_TBTAPWR TBT_A D2R N<1 C3277 41 (3 - HGHEe- B0
e PP TE 1 . an[? SUAREN S o7 20 g T3 ALDER NS> 270k | B « TBT_A D2R C N<1> 7 e Te end 15_TBT_A CI O SEL am=
: X 7w VOLTAGEST5V : oo 20 - - == Iﬂl% L2 s TBT_A D2R C P<1> 8 ItB+ Auxi O EN 24 TBTDP_AUXI O EN = 2
1 1 C32851 1C3286 |1C3211 0. 47UF | MRt op_py 6 TBT A DP_PWRDN am =
3215 3210 ORI CAL 0.1F —— - ToUF L0 1UF C3230 1|2 DP_TBTPA AUXCH N 1 -
4. 7 == Qo UF U3210 LR = 901, = 109 o 28 DP_TBTPA_AUXCH C N qﬂ - o2 AUX-
WY T 0% CD3211ALRGP XsR_gé 2 2 sr |2 RY D~ Do TRTPA AUXCH G P —dF 11 ?,é.%.%. s DP_TBTPA_AUXCH P 2 laux+ (1P AUXIO[ 23 TBT_A_D2R1_AUXDDC N s o
X5R- cERn 2 2_53% N 201 | — 0402 482 o nCED- - - - ﬂ&n% 2 0201 (1PD) AUXI O+ 22_TBT_A_D2R1_AUXDDC P 4, o
16 |ENHVU FAULTZ| 4 0. 1UF X5R. Ry o e:im DP_TBTPA DDC DATA 4 |poc paT TBT: RX_1
5 DP_TBTPA K 5 looc oLk
o7 o 52 rmy—S4_PVR_EN 5 |en I SET_v4P3 8 TBTAPWRSW | SET_V3P3 >
w0 2 my—TBT_A_HV_EN 11 v EN 1seT|so 10| TBTAPWRSW | SET_SO 0 @ IBT_A_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18 _TBT A CONFI GL_RC “
2
o4 ooy PM SLP_ S3 R L 17 |so | SET|s3 9 TBTAPWRSW | SET_S3 e OP TBTPA M. C Pe<i> C3232 1 . . DP TBTPA M P<i> 11 |ops
CYSIINE Y TBTHV: PLSV | | TBTHV: P15V | - 3 DP_TBTPA_ M._C_N<1> g SR 02 -2 DP_TBTPA_ M__N<1> 10 |op. 1o
7 . 12v: see R3210 R3211 R3212 - - 1—%1_“2 = I'?U“ bpmor| 19 $ ﬁ I|:8§ M E;f s
el Y s Kl el — " -
b below 22 35S £3% 0F o 0. 22UFTT 6’ 6201 w TBT A LSTX 1 forx (1py PO P A R (T
12 MOW MOW 2 @ IBT_A_LSRX 13 || srx (1 PD) : A (PN
201, 2201 2201
<RV3P3> » qom—DP_TBTPA HPD 12 |nppout wpp 17_TBT A HPD =
TBTHV: P15V . G\D_THMPAD
1l [ = ot ection
R§22%3K 2R§261K4 requires two Rs per HV 718 &
s 1% 0 I SET_Sx with CD3210.
o8 3 Single R on | SET_V3P3 K.
2 2 =
<RHVS3> <RHVSO> I LI M = 40000 / RI SET =
For 12V systens:
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = Thunder b0| t Connector A
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
Nomi nal M n Max
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni num
TBTACONN 1
%:302 1O ng_(;gv 5)\T1H=Ci GND_VO D=TRUE
% =18-%V(0-18. 9V) C32051
X7R- 0. Olké; _—
402 %’
X5R- 01;|_ GND_VQ D=TRUE
GND_VO D=TRUE _ 9 32 %oth C s)
Both C' s) 5 q . . 1]2
BT A BPR_P<t——— C32(74L| 2 bp Dr TBIT.Dr .. 7BT A R2D P<Op 0 220F | 38 B37 B T-A-FeD-& P<0> am= »
> A R N0 0. 47UF Oy BT A DORIGENEOS o= <= olu|g|ny J_ = = » TBT A R2D N<Op C3271 12 Jany ERY
o k : C3275 1 I ZU" ) 0T L = GND_VO D=TRUE Y(3\ID VO D=TRUE — - i o i - 0 22UFI ! 2
0. 4TURTT EEr SR T "R3294! R3295 TBT: RX.0 / 3HI ELZEOPOD ) GND_VO D=TRUE | GND_VO D=TRUE
1K 1K =344 'R3271
AR 2o o P H aon
2 2 B4
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTT ONETRUE —T1O CoNFla M._LANEOP o 5201
| BS | 5 cowFl@  M_LANEON
B8 GNDL
1 2 O G\D2 O
o 20 oy [OP—FBFPAM_€P<3>—) C30272§U_FH LAY T = EDP—TFBFPA—M—P<3 3 — - BLO [ § v Lanesp M_LANELP o] B9 - - DP_A LSX M._P<1> . o
o 20 [rmy DP_TBTPA M__C N<3> C32‘79L| % o« DP_TBTPA M._N<3> -— - :ﬁ O ML_LANESN M_LANEIN :11 - - DP_ A LSX M_N<1> 4, o
5 B, ) o a4 G\D3 o .
0. 22UF 1 T'$8% 8-3Y TBT: Unused | 516 [0 b op  M_LAEZP o] TBT: LSX_R2P/ P2R (P/N)
R3279 |'R3278 B8 | 5 aux oiv M_LANE2N o | BL
‘11/72%;?\‘} 3 Eé‘é%?v e - e o= GND_VO D=TRUE
+ PORT B )
201, 2201 \ SHIELD PI NS J C32(7I32011h (; s)
MRISEIEIEIE 4| TBT_A_R2D C P<1>
SISRISIS1E(S 0. 22UF | [ $8% 823Y
0|00 |00 |3 B - = IBT_A R2D P<i> 575315 TBT_A_R2D C N<1> oo
L - = 1BT A RPD N<1> § 520 555
o o1 | TBT_A_D2R1_AUXDDC_P - 514- 0876 = TBT: TX 1 GND VO D=TRUE | GND VOl D=TRUE
o 2 LTBT_A_D2R1_AUXDDC N -
TBT: RX_1
» _TBT_A_HPD
2 _IBT A CONFIGL_RC Jic3202 DP Source mnust pull
. TBT A CONFI 1UF down HPD input with )
° T} & _RC > %{F{PCE greater than or equal 70k R's for ESD protection
GCERM t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!| |'R3251 (3294: |1c3205 |'R3241 | %01 ( ) 1 P 9
1’0\/4 %‘M 330PF — —— 330PF %‘%OK = Si nk HPD range:
1/2 20W QT T2 18 20W - L
pie 2 1o¥ % High: 2.0 - 5.0V
2015 2201 036k 8561 2201 Low. O - 0.8V
) : SYNC MASTER=CLEAN X425 SYNC DATE=10/ 30/ 201
e
1 Thunder bolt Connector A

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
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3V/ HV Power MJX

V3P3 nust be S4 to support
wake from Thunderbolt devices.

o6 6 85 84 82 67 » _PP3V3_S4 TBTBPWR
BEEBEN PRSVS SO Nomi nal M n Max
CRI TI CAL 1'V3P3 1100mA 1030mA 1200nA
33871 C33801 1C3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3320 1
TO0UF -+ 22L§E J N /1UF | HVS3 890MA 830MA 930mA (assunmes 3S, 9-12.6V, 7.5-11.7W o/_: ®| Sl GNAL_MODEL=TBT_MUX
0% —T— 20% —— —— QY st-Sé 2 VDD
e, | eR cefy{ 2 z %}{) CERM PP3V3 sS4 TBTBPWR ., GND_VOI D=TRUE 01 CR|TI.CAL
s A8 0201 10 arac 16 TRED: th Cs) U3320
20 | Jvap3 RGeS 5y C33(770 = (GBTL05024
sa 51 30 _PP15V_TBT 12 PP3VRHY 5S4 _TBTBPVR o 2 @ TBT_B_D2R N<1> mu_p' I'WM i w TBT B D2R C Nel> 7 | HVEREOMO e B GO SEL e
15. 75V Max ! 1 e Ny ot T P REER W BHEG 28 IR == gy TBT_B_D2R P<1> rﬁ&% L2 » TBT_B 2R C P<1> 8 lree AUXI 0.EN_24_TBTDP_AUXI O EN o
C33151 1 C3310 C33851 1C3386 [1C3311 0. 470F| | BB 62T oo 6 TBT 5 DP PWRDN o
77 UE Y= CRLTI CAL 0.1 — ——10UF  ——0Q, 1UF DP_TBTPB_AUXCH_C_N C3330 1|2 s DP_TBTPB_AUXCH N 1 aox
B e B30 | en i S %g D e AUXGH G P o | MIBA I, . DP_TBTPB_AUXCH_P 2 |ag (1P A O| 23_TBT_B_D2R1_AUXDDC N - 5
xR GEEY 2 _485—12 & — 0402 a02 = n D~ =€333h e (1PD) AU o] 22_TBT_B_DPRI_AUXDDC P 5. o,
16 |eENHVU FAULTL 0. 1UF X5R. Ry o DP_TBTPB_DDC DATA 4 |ppc_paT TBT: RX_1
5
o o0 o E>—S4_PUR_EN 5 len ISET_vdpd 8 | TBTBPWRSW | SET_V3P3 5 DE_TBTPB K bOC_CLK
w0 2 my—TBT_B _HV_EN 11 v EN 1seT|so 10| TBTBPWRSW | SET_SO 0 @ 1BT_B_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18 _TBT B CONFI GL_RC 5
o7 a1 s y—PM SLP_S3 R L 17 |so 1 SET |53 9 TBTBPWRSW | SET_S3 PP—TRTPE—M—C—Pet C3332_| DF TBTPB M. P<i> 11 oo
TBTHV: P15V TBTHV: P15V e D SR TR M G Nels 0. 22UF . DP_TBTPE M_Ne1> 10 |
—2 W : R3310' |'R3311 1R331 e D ) C3333.1))2 = oP- oMol 19 DP B LSX M P<l> .
[~[elala] o tave sl . 228K 226K 36, BK 0. 22UF | 1 285 5,37 TBT B LSTX 1 lor (py  PMO[ 20 DP B LSXM NEI> ...
3 20 -
1/2 ow ‘éow z [man TBT B LSRX 13 | arx (1 POy TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 R\/3P3 feut,
TBTB ET. R < > 12 1
TBTBPWRSW | SET_SO_R 20 ¢om DP_TBTPB_HPD HPDOUT HP TBT B HPD -
N N GND_THVPAD
TBTHV: P15V1 1TBTHV' P15V Single-fault protection P I S
Rgg’]é?( 2R§%3K4 requires two R's per HV N
'21% 1%2' I SET_Sx with CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
For 12V systens: Thunder bolt Connector B
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
Nomi nal M n Max
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni num CRI TI CAL
C3304
TBTBCONN 1_C
1
C303109 2] RECK W TP GND_VO D=TRUE
NPT (0-18. 9V) C33051
R 2 0. 01UF -
402 %’
XSR- GEHY ;l_ G\D_VOI D=TRUE
GN\D_VQ D=TRUE _y Both C s)
Both Cs) DP Dir TBT Dir 4”3301 I—zw—mv\TBTBFQDCP<O>
P Pl mzs 93
% 2 q@m- 1BT_B_D2R_P<0> m—”'ggzmsgnlr\ s TBT_B D2R C P<0> - -— $S¥ g gg Ezgz C30372]2_Uf| 3°F 9281 _TBT B RD C N<0> amyun s
s = om. TBT_B_D2R_N<0> e » TBT B DPR C N<O> Lo Fm
0. 470F vanv—zm—' GND_VOI D=TRUE GND_VOI D=TRUE
’ CERM X5R-1 R3394! IR3395 N GND_VO D=TRUE | GND_VO D=TRUE
1K 1K 'R3371
1/ 280 /oow MDP- J44 470K
A2 15 pp F-RT-TH a0 o 5%
2017 2201 A4 M._LANEOP 20W
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE O CONFI GL - o 1
= - = - A6 M._LANEON 2
28 O CONFI & - oL O A
O cD2 o
» o - 0P DP_TBTPB_M._C P<3> C3378 L I'Q‘E_WY_‘ s DP_TBTPB M._P<3> -— - A0 | 5 0 anEsP ML_LANELP o | A9 - - DP B LSX M_P<1> ,, 4,
% 20 - TBTPB_M__C_N<3> ﬂ_' s DP_TBTPB_M._N<3> g - A12 O M_LANESN M_LANEIN o ALl - - DP_B LSX M._N<1> ;o
Al4 p G\D3 AL
. O G\D4 O N
0. 22UF | I 38% §.3Y TBT: Unused I A6 [0 O L M_Laezr oA TBT: LSX_R2P/ P2R (P/N)
R3379* 1R3378 | AL8 | 5 AUX CHN  ML_LANE2N o [ AL
4705 470K A20 | 5 pp PWR RETURN o | AL
1/ 2@}@% Eé‘éow U PoRT A G\D_VQl D=TRUE
e \ SHI ELD PI NS J C33(7801 h c s)
ol=s 4| TBT_B_R2D C P<1> 26 03
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NOTE: Unused pins have "SMC_Pxx" names. Unused

pins designed as outputs can be left floating,

those designated as inputs require pull-ups
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o@>—SMC ACTUATOR DISABLE L~ o g N2 lons/ FanTACHS ssloRqPAdl L4 g SMC DELAYED PWRGD ~~~~ mmywsw
22 SMC GFX SELF_THROTTLE N11 |pNe/ FANOPWM SSI 0TX/ PAS|_NL -> SMC_PROCHOT oo
56, SYS_ONEW RE ML IpN7/ FANOTACHA
e NC H SIDE ISENSE OC g  J4I;prp/ FANOPWE ULRX/ BO| F11 SMC_DEBUGPRT_RX_L o7 a1 50
 @om—SMC_PCH SUSACK L - J2 |pH3/ FANOTACHS uT Pl ELL g SMC_DEBUGPRT_TX L oo 57 41 %
Toccro/ PBe_F4 - NC SMC SYS LED oo
aq@y—CPU PECI R @ |PECI ORX TOCCPL/ PB7|-F3__ gy (cn SMC GEX PWR LEVEL L D = e
o SMC PECI L - 6 |PECI 0TX
SsI 1RX/ PFO_M - SPI _SMC M SO ) 50 o
a1 Bl L_BUTT: L ML3 |pPO/ | RQL16 SSI 1TX/ PF1| N9 - SPI _SMC_MOSI oo S0 %
2 [y SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PR2| L10 g SPI _SMC CLK oo w0
» M—oMC_PVE_S4 WAKE L -0 lPP2/ 1 RQLLB ssl 1Fss/ PR3l K10 g SPI_SMC CS L o s o
= rm—SMC_ PME_S4_DARK_L - 12 |PP3/ 1 RQLLY PFal L9 S5_PWRGD am e o
« @m SMC_S4_WAKESRC EN ¢ J13 |ppa/ | RQL20 prs| K9 - PM PCH SYS PWROK ) 2 10 10
LS |PP5/ | RQL21
emp SMCACTUATOR EN L Moelnginan wrocoPo) pod| K7 SMC_DEBUGPRT_EN_L .
s [T SMC LID - K6 |pp7/ 1 RQL23 WroccP1/ PG| L7 - SMC_GFX_OVERTEMP am 2 5
2 D SMC_PCH SUSWARN L - D4 |pqo/ | RQL24 Wr200P0/ PHO|_K3 - ALL_SYS_PWRGD Yo RRCE
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr20cP1/ PH1| K4 - SMC_THRMIRI P oo
am—SMC BC ACK 00 .y F5lPQe/IRQI26
o Iy G3_POWERON L - NS |pQs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L lou) RERUEN
=y PM SLP_S3_ L - lPQi/ 1 RQL28 W3coPL/ PHSL M g () PM SYSRST_L o 22 10
=y PM SLP_S4 L - IPQE/ | RQL29 WI4CCPO/ PHE| H3 gy (on  NC MEM EVENT L~~~ ¢+
oy PM SLP_S5_ L - t’g PQS/ | RQL30 WH40CPL/ PHTL G4y, SMC_ADAPTER EN oD o2
s SMC _ONOFF_L - PQ7/ | RQL31
w e T10CPo/ PIO|_C9 - SMC OOB1_D2R L am -
o rm—SMC RX L -3 JURX TicoPl/ PIILBY g SMC OOB1_R2D L oo =
2 om SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX QUT_RC am
T2ccP1/ RIS B g 0 NC SMC TPAD BOOST DI SABLE Lo 2
W eu) SMC PWRFAI L_WARN L - E13 |usBoDM
s om—PM W.AN _EN & E12 usBooP WISOCPL/ PMB| HIO PM BATLOW L oo 12 %0 42

NOTE: SMS Interrupt can be active high or low rename net accordingly

& 50 50 42 42 a1 3 37 31 1y PP3VA2_GBH

C5002 1
1UF

If SV interrupt is not used, pull up to SMC rail

N

1

L5001
30-OHM 1. 7A
1 2 PP3V3 S5 S VDDA
0402 — =
OM T_TABLE VOLTAGE=33V T 5001
1
R3002 U5000 =%
Hoow LMAFSXAH5BB 2
BGA
5201 oA
86 57 50 41 @M—‘ﬂc RST* SWOLK/ Tok|_CL0 a1 50 86
SvDI O TVS| ALO 4150 86
o a1 gy WFEL_EVENT L (D) gy BLL|PKA/ RTCCLK swo Too ALL a
[SMC_WAKE "L 13 Jvaxer Toi | B1O @
NCMZqHI B*
NCAZ_X NC
K32K MLO |xosco
NCNLO Ixosc1
VDDAl D3
s _SMC EXTAL G12 |osco
o _SMC XTAL G13 |osc VREFA+| D2 s a1 | PP3V3_S5_ AVREF_SMC
VREFA- | DL XW5000
K12 |\BAT SM
47 46 a5 aa 41 | C3 GND_SMC 2 L1
D7 aoa( [ E3 T PLACE_NEAR-US000. AL 441
E6
E8 Al
E9 7
F10 | | vob 53]
37 E5
B = 020 | 5021
Tio = =1
. Ho[ CERM |2 gm
PPlVE_NS5 E%Egv%lgbc a1 JSI
M Ei . ; 36 EE
1C5017 AEEEI%V ) K13 | | vooc 311
== Qpot UF D6 Kih
2 Y, X5R
201 L

SYNC _DATE=01/15/2014

ISYNC MASTER=CLEAN X305

SMC

20y AN EmN

SCH_NUM>
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8

7

2

86 84
26 50
a0
19

ha

57

SMC Reset "Button",

Supervi sor & AVREF Supply

R5127
PP3V42 G3H 1 2 PP3V42 G3H SMC SPVSR
5% C5127 M N-RECK-W DTHEO, 1
1/16W 1 VOLTAGE=3. 42V
ey 12 ‘R5100
20% 100K
5 6.3V 07
%05 NO STUFF Troow
50 43 42 41 40 38 37 34 19 5201
REFHR
Mac M ni: 5V 1 ™
Mobi | es: 3. 42V 0. 47UF V+ VIN
BT U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
as [TR)—SMC TPAD RST L SgMRL* (1PUSN0903049 RESET*(y> ¢ SMC RESET L gy 40 50 57 06
F L 7
86 41 40 38 [TRTy—SMC ONCF MR2* 1Py PP3V3 S5 AVREF SMC 4 a6
SMC_MANUAL RST L 4lpeay RO cerourl 8 M NREGCW DTHEG. 1
VOLTAGE=3. 3V
out a0 254
R5101 1
0 G5101 %] o °l_cs125: |: cs126
— 10uF —— —— 0. 01UF
1 20 —— —— 109%
6.3V 0V
X5R 2 2 X5R- CERM
603 201
PLACE_S| DE=BOTTOM CG\D_SNC_AVSS

MR1* and MR2* nust both be |ow to cause manual reset.
Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

Debug Power

"Buttons"

am T
1
R5116
PLACE_S| DE=TGP 0
9%
1/ 10W
MF-LF
603

2
SI LK_PART=PWR_BTN

o SVC ONOFF L

m 38 40 41 86
am T
'R5115
0 PLACE_SI DE=BOTTOM
5%
1/ 10W
M- LF
2 603
SI LK_PART=PWR_BTN

M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 1 nm
VOLTAGE=0V

86 84 67 62 41 18 17 15 14 10 _PP1VO5 SO

SMC Crystal Circuit
R5110 10 SMC VOO O CPU DI 2
a0 _SMC_XTAL 12‘ 49Kz SMC XTAL_R ’
1% CRI Tl CAL
1/ 20W
Bt Y5110
3.2X2. 5M SM 1
12. 000MZ- 30PPM 10PF- 8§C
a0 _SMC_EXTAL . 1: : 3
2 |4
15110 ¢Q 1C5111
12PF L 12PF
—|; 5% T, 3%
CERM CERM
0201 0201

SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHZ

40 44 45 46 47

'R5197
100K

1%
1/ 20w

M
5201

'R5196
100K

1%
1/ 20w

M
5201

89 58 40 6CHI)- CPU PROCHOT L

91 42 14 (OO} PM THRMIRIP L R

R5112
12 I—PM CLK32K SUSOLK R 1A22 2 SMC akazk oD ©
PLACE_NEAR=U1100. Y6: 5. 1mm 5%
1/ 20W
&

201

SMC12 PEC

PP1V0O5_ SO

DFN1O0O6H4- 3
SYM_VER_2

ol T3 o

SUPPORT

10 14 15 17 18 41 62 67 84 86

R5134
i3

1 2

CPU _PECI

5%
1/ 20W
M-

201

Fronml To CPU PCH

6 14 89

a1 a0 CPU_THRMIRI P_3V3
CRI TI CAL 3

,PM_THRMIRI P_B_L

?158
MVBT3904LP- 7
DFN1006- 3

2

PM THRMIRI P_L Yan LECED

a2 40

86 41

86 42

57 56

40 30

28

a0

a0

a2z

81 67 66 65 46 45 42 38 3
86

69

56 50 43 42

a1 40 38 37 34 19 _PP3V42 G3H

86 84 67 57

20 _ PP3V3 S4
84

86 40 33 W FI

SYNC MASTER=CLEAN X305

SMC PME S4 DARK L RS 100K 1 2
SMC_ONOFF L R5170 10K 1 5 5% Uzow W 201
G3_PONERON L R5172 10K 1 L 5% wow W 201
SMC LID R5171 100K 1 , 5% 120w W 201
SMC TX L R5173 10K 1 5 % wzow w201
SMC RX L R5174 100K 1 , 5%  1/20W [T P
SMC DEBUGPRT TX L R5175 20K 1 , 5% 12w W 201
_SMC_DEBUGPRT_RX_L R5176 20K 1 , 5% 120w W 201
SMC TMS R5177 10K 1 , 5%  1/20W MF 201 -
SMC_TDO R5178 10K 1 , 5% 1zw W 201 ]
_SMC_TDI R5179 10K 1 , 5% 1/20W M 201
SMC TCK R5180 10K 1 , 5%  1/20W MF 201 .
SMC BIL BUTTON L R5181 10K 1 , 5% 1zw W 201 ]
SMC_BC ACOK R5187 470K 1 , 5% 1720W W 201
SMC S5 _PWRGD VI N R5192 100K 1 , 5% lzow W 201 ]
SMB INT L R5193 10K 1 , 5% 1zw W 201 ]
CPU_THRMIRI P_3V3 R5194 100K 1 , 5% 1/20W M 201
SPI_DESCRI PTOR OVERRI DE L poerer R5195 10K 1 , 5% 1/20W M 201 ]
5% 1/ 20W M 201
SMC_THRMIRI P R5186 10K 1 2
5% 1/ 20W M 201
SMC_DELAYED PWRGD R5191 100K
SMC PM & EN R5198 100K 1 , | 5% 120w M 201
SMC_ADAPTER EN R5185 10K 1 5% 1720w W 201
_SMC S4 WAKESRC EN R5190 100K : 5%  1/20W W 201
5% 1/ 20W MF 201 J_
a6 33 _PP3V3 WAN
EVENT L R5189 10K 1 2
5% 1/ 20W M 201

SYNC DATE=06/24/ 201

TTILE

SMC Shar ed Supgort

d} Appl e I nc.
®

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

2




w0 42 1 0 SMC BC ACOK = SMCBCACOK muacws

w0 NC HISIDE I SENSE OC — NC HI SIDE I SENSE OC ., .c ww NC SMC SYS LED — NCSMCSYSLED ..
w5110 SMC_CPUPKG VSENSE  — SNC_CPUPKG VSENSE _(rmio s ss 0 NG MEM EVENT L — "NCMEM EVENT L .
w110 SMC_CPUPKG I SENSE __— SNC_CPUPKG | SENSE o ss S T
w0 SMC TPAD | SENSE — SMC_TPAD | SENSE o e NC IR RX_QUT_RC — NCIRRX QUI RC_ ..
w1210 _SMC DO N_VSENSE — SMC_DCIN _VSENSE e = 4 w35 SMC GEX_SELE_THROTTLE- SMC_GEX SELE_THROTTLE _(rmuo o o
a0 SMC DO N | SENSE — SMC DCIN | SENSE e s s gy SMC GEX PWR LEVEL L — SMC GEX PWR LEVEL L e
w0 SMC PBUS VSENSE —_SMC_PBUS VSENSE e o o
i 42 10 SMC_SSD_| SENSE — SMC SSD | SENSE am o @ o
4t 22 10 _SMC_CHGR BIMON | SENSE— SMC_CHGR BVMON | SENSE (o 42 40
wow SMC CPU H_ISENSE  — SMC CPU HI_ISENSE (s s

w42 0 SMC OTHER3V3 HI | SENSE SMC OTHER3V3_HI _| SEN& 40 42 aa
s 42 0 SMC PIV3S5MEM | SENSE — SMC_P1V35MEM | SENSE ) 0 42 45
w0 SMC CPUDDR I SENSE  — SMC CPUDDR | SENSE o oz 4
w42 0 SMC_LCDPANEL | SENSE — SMC L CDPANEL | SENSE QT w0 42 45
w42 0 SMC_OTHERSV HI | SENSE- SMC OTHERSV_HI _| SENS@ 40 42 aa
s as0 SMC GPU HI_ISENSE  — SMC GPU HI_I SENSE Ry o 22 47
— WAKE_BASE=TRUE
47 42 a0 E | SENSE — ORE_| SENSE 40 42 a7

7 a2 10 W&%&M@ 2w GPU HI | SENSE

47 a2 40 Vi | _| SENSE— | _| SENSE a0 a2 47

w a2 0 SMC_GPUOVO5_| SENSE . SMC GPUOVO5 | SENSE a0 4
s 42 0 _SMC_PCH CORE | SENSE ; SNC_PCH :CCRE | SENSE T o <2 4
a0 SMC GPU FB ISENSE  — Svc Gy £B | SENSE a0 =
a0 SMC_GPU FB VSENSE  — Svc gy EB_VSENSE am o =
46 42 20 SMC X871 SENSE —  SMC x87 ISENSE a0 42 4
45 42 20 SMC TBT_| SENSE — SMC TBT ISENSE a0 42 5

. NC SVBUS SMC 4 ASE SCL NC SNBUS SMC 4 ASE SCL «
2o NC SVBUS SMC 4 ASF SDA NC SMBUS SMC 4 ASE SDA
s NC SVBUS SMC 3 SCL - NC SVBUS SMC 3 SCL 0o
o 20 NC SMBUS SMC 3 SDA NC SVBUS SMC 3 SDA .06
o NC SMC TPAD BOOST DI SABINE ISMC_TPAD BOOST DISABLE L w«
a0z o SN PVE S4_DARK L SMC_PVE S4_DARK L g 20 40 11 o0

SMC PME_S4_DARK L 20 20 40 41 42

o1 41 14 OO} PM THRMIRIP_ L R

SMC_SUSACK: YES
R5230 :Jo, @B260
“ ¢oom} SMC PCH SUSWARN L 1’\/\/\/2 PCH SUSWARN L am > mﬁfgﬂm
1/5208W _| SYM_VER 2
Spare $4 |1 RQ ! St
R5231
PP3V3_S4 o459 55 41 42 45 46 05 66 o7 w0 SMC_PCH SUSACK_ L 1adN 2 PCH SUSACK L - L [ SMC_GFX OVERTEMP 4o o
eI EH (2 A oo
1/ W
'R5259 P
100K sMc_SUSACK: YES
2/%0w
2 1
0 (T} SMC DP_HPD L
Hal | Ef fect pads
e SMC PMVE S4 WAKE L — SMC PVE S4 WAKE L gy 5 50 40 42 0

APN:. 998- 3029 06 42 40 30 39 [T SMC PME S4_ WAKE L

OM T_TABLE

J5250
HALL- SENSOR. M_B- PADS- K99

1 8
NCXT_g g_TXNC PP3v42_G3H ng*@@?; K% a SMC TOPBLK_SWP L RSZS? PCH_STRP_TCPBLK_SWP L

El I « SMC LID R LANA2 SMC LI Dag 4o 41 a6 o =M EBLE SYE L IANA, o

4 5 5% 1/20W
NCx2-0 0% NC f

10’ W 1 C5250 *
0. 001UF laeamn1az
ok :
2 B e SMC Pr oj ect Support

0402 42 40 30 12 (TR PM BATLOW L __I;&A{'EEBAK%‘{\TRIUI:__@ 12 30 40 42 o
1 1 = BASES d} Appl e | nc. <SCH Num>| D
° <E4LABEL>
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7

2 1

285
282
snm
o
5%
ano
iz
spo
558

ano
552
sno
2R3

Lynx Poi nt

u1100
(MASTER)

SMBUS PCH CLK

s

PCH SMBus

R5300*

M- LF
402 2

" or

1K
5%
1/ 16W

'R5301
1K

5%
1/ 16W
ME-LF

402

&
i

MAKE_BASE=TRUE
SMBUS PCH DATA

o

&
i

MAKE_BASE=TRUE

XDP Connect ors

31800 & J1850
(MASTER)

81 43 18 13 SMBUS PCH CLK
o1 86 85

81 43 18 13 SMBUS_PCH DATA
o1 86 85

Connecti ons

SMC "0" SMBus Connections
Need

to check with SMC team

57 56 50 42 41 40 38 37 34 19 PP3VA2 G3H
86 84 67

SMBUS CONNECTI ONS

HDM Redri ver

(WRITE: 0xCC READ: OxCD)

|1

R
S

R
S

8%
282
sno
sno
sno
63
sno
558

sna
562
sno
e

PCH " SMLi nk

0" Connecti ons

Lynx Poi nt

u1100
(MASTER)

0113 SML_PCH 0 CLK

R5310*
8. 2K

118w
MF-LF

402 ,

MAKE_BASE=TRUE
o1 13 SML_PCH O DATA

MAKE_BASE=TRUE

'R5311
8, 2K

Thew
CLF

402

8%
282
sno
sno
sno
63
sno
s

PCH "SM.i nk 1"

sna
562
sno
e

Lynx Poi nt

u1100
(Wite: 0x88 Read: 0x89)

o113 SML_PCH 1 CLK

NO STUFF

R5320*

8. 2K

5%
1/ 20W

201,

Connecti ons

NO STUFF

'R5321
8, 2K

%o

5201

R5323
0
5%
1720w
e
0201

MAKE_BASE=TRUE
o113 SM._PCH 1 DATA

R5350* ' R5351 ; R5380" 'R5381
5. OK 2 OK L&R Fin Stack Tenp sMc > 0K 2 0K Battery Charger
1 ZDW J/ 20w EMC1414- A: U5850 Us000 1 2\?[23% EIZDW 1SL6258 - U7100
201, 2201 (Wite: 0x98 Read: 0x99) ( MASTER) 201, 2201 (Wite: Ox12 Read: 0x13)
0 S0 scL — SMBUS SMC 0 SO SCL %585 57 56 43 49 SMBUS SMC 5 G3 SQL g””’5‘3osmal.Jssm:sc%sscL — SMBUS SMC 5 G3 SCL 1943 38
0 SO _SDA — SMBUS SMC 0 SO SDA % %[% 57 56 43 g9 SMBUS SMC 5 G3 SDA 9555575535NBUSSI\CSGSSDA — SMBUS SMC 5 G3 SDA 1943 38
L J L
J4002
s Battery
(Wite: 0x72 Read: 0x73) 37050
(Wite: 0x16 Read: 0x17)
— SMBUS SMC 0 SO SCL g2 8813 — SMBUS SMC 5 G3 SCL 10 43 58
= B8R = 98
— SMBUS SMC 0 SO _SDA 88 28133 — SMBUS SMC 5 G3 SDA 40 43 56
= 8 8[% = 98
eDP Connect or L L
J8300
(Wite: ox86 Read: 0x87)
95 SMBUS_SMC 0_SO_SCL — SMBUS CONNECTI ONS
KBRS — — w8400
48 43 a0 38 _SMBUS_SMC 0_S0_SDA — @u
RERB =
(Wite: 0x?? Read: 0x??)
J NEED CONFI RM FROM AVD
as 86 [os
— SMBUS SMC 0 SO SaL BHB sve
— SMBUS SMC 0 SO _SDA ] vid
— a8 69|76 Us000
L (MASTER)
dl|
SMC " 2" SMBUS CONNECTI ONS cor NS
NOTE: SMC RMI bus remains powered and may be active in S3 state s'vBUS NECI—I
86 84 82 81 66 46 45 21 20 13 PP3V3 S3
R5370%| ['R5371
sMc ‘ ‘ 1K 1K Trackpad sve
50 59
Us000 1/ 20w 2 1/ 20w J4801
M M Us000
( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
( MASTER)
a6 43 40 23 SMBUS SMC 2 S3 SCL % %% 38 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 20 40 [as
F =l = ®8
b0 13103y SVBUS SMC 2 S3 SDA % %% 4 SVBUS SMC 2 S3 SDA __  SMBUS SMC 2 S3 SDA 3 19 Un us ed
—— NAKE_BASE=TRUE —
] L 1
SMC " 1" SMBUS CONNECTI ONS
30 88 85 93 97 98 92 9% 98 92 PP3V3_SO
52 51 45 48 47 46 45 44 43 DPMUX | C
w9100
R5360" 'R5361 (MASTER)
sme 1K % 1K
596 59
Us000 1/ 20W 1/ 20W 82 a3 NC 1 2C DPMUX A SCL — NC 12C DPMUX A SCL 43 82
M V3 ——  NAKE BASE-TRUE NO_TEST=TRUE
(MASTER) 2012 220t o2 43 NC 1 2C DPMUX A SDA — NCI2C DPMUX A SDA_wc o
o5 a8 a3 a0 SMBUS SMC 1 SO SCL a5 43 83 SMBUS SMC 1 SO SOL CPU DDR3/ PCH Al RFLOW TEMP ; —— WAKE_pASE-TRUE  NOLTEST=TRUE
MAKE_BASE=TRUE
95 48 43 40 SMBUS SMC 1 SO _SDA 43 43 33 SMBUS SMC 1 SO SDA EMCLAL4- A LBETO
MAKE_BASE=TRUE (Wite: 0x98 Read: 0x99)
34 58 80 93 92 98 94 4 93 12 PP3V3 SO
— SMBUS SMC 1 S0_Sdl 40 43|48 82 81 45 a6 47 46 45 a3 43
A 95 %
— SMBUS SMC 1 SO SDA 40 a3 |as
= 8
. DPMUX | C 'R5335
2. 0K
w9100 5%
1/ 20w
( MASTER) M
2 201
X87 TEMP s 45 L 2C DPMUX_UC SCL — 12C DPMJUX _UC SCL 43 82
- MAKE_BASE=TRUE
TVPL0S: Us823 s2 a3 | 2C_ DPMUX_UC SDA — 1 2C DPMUX_UC SDA 43 02
(WRI TE: 0X92 READ. 0X93) | -_— MAKE_BASE=TRUE
— MBUS SMC 1 SO SCL gg 43 (48
_— SMBUS SMC 1 _SO_SDA 40 43 |48
= 2
L
SYNCDATE 00/ 1 201
SMBus Connecti ons
T

MAKE_BASE=TRUE

SMLink 1 is slave port to

access PCH & CPU via PEC .

"V
R5322
0
5%
1720w
0201
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DC- I n Vol tage Sense Enable & Filter PBUS Vol t age Sense Enable & Filter

CRI TI CAL

5400
D\I@%BD\] NTUDB169CZ
S0r963" |3 N S5 VSENSE a1 963
. DCIN S5 VSENS N-CHANNEL | . pBuSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5402*
5|G PMSLP S3 R L 2 s 100K
o5 D [ uibw
\Iﬂﬁ' V- LF
84 57 56 _PPDCIN G3H | SOL 4(S ) i
D|6 DOl NVSENS EN L J_ s PBUS SO VSENSE
Enabl es DC-In VSense = SMC Key VPOR
di vi der when SUS present. R5413* SMC KEY VDOR R5401% SMC_ADC5
309K & o ace neares000. F1. 514 SMC_ADC3 £ G l:' "
PM SLP_SUS_L 2|c 11258 _NEAR ‘ N ’%% 1 ACE NEARS
o7 0 12 (TR o PPBUS G3H S 1/ 20W EAR=US 0]
R5412* 2%/1;2 BT‘IQEQ/ENI R‘et= Lg%_/\/loqnsnax of 22.32v 86 84 65 63 57 56 47 44 30 _PPBUS G3H | : ) - s BTHEVENI R‘et_ 4808VIOq nmax of 13.98V
1|s
. 100K SMC DO N VSENSE o P- CHANNEL SMC_PBUS VSENSE a0 a2
. 116w o> . oD
Rsfoj[)i J__ oz , R5414! PLACE_NEAR=US000. F1: 5MM RSfOOOi f PLACE_NEAR=US000. A3: 5MM
i 5. 36K ¢ _|" §BAL4 R5404'] | c5404
?\L’f? T U S T 9 22UF ?&’fﬁ“ T g T Q220
402 , PLACE_NEAR=US000] F1: 5MV 1/ 20W < ~ [ 20%, 402 , voow S T 2%,
2 X5R M 2 X5R
PDCI NVSENS_EN L_DI V 201, 0201 PBUSVSENS EN L DIV 201, 0201
GND_SMC_AVSS 40 41 as 45 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS 40 41 as 45 46 47
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""""""""""" ? Read Address: 0x99
R5£3770
W BRBERRLBY PP3V3_S0 1 2 PP3V3_SO0_CPUTHVENS_ R
i N IR BER: o
Yoy Vo'AcE=s 3V 1C5870
402 1 % Re871Y |'R5872
TMDP  DDR3 PROXI M TY TEMPERATURE us §)7 0 2 X4R,CERV 11%50 %0911'2
s DDR3THVENS D1_P EMC1414- A- Al A = ;15?2 Z%QLW
PLACE_NEAR=US870. 2: 5mm DFN
CRI TI CAL 3 PLACE_NEAR=U5870. 3: 5nm 2{op1 THERM'/ Al 7 CPUTHVENS THM L
- - - N - - - - N 806 1 A nn,m7]E_ 1 3| bt ALERT*|,8 CPUTHVENS ALERT L
Pl acenent note BC84%MXXH H 0p —— 4 9 1 DA
! PLACE (6803 ON TOP Sl DE NEAR ! SOr7z32-3 5 NO_XNET_CONNECTI ON=TRUE cé&M 2 P2/ D\3 ShER SMBUS _SM S0_S 4043 48 98
.............. ' 402 5 Ione/ DP3 svoLk |10 SMBUS SMC 1 _SO_SCL 40 43 48 95
s DDR3THMSNS D1_N GND  THRM_PAD
Gl 1 TCOP  CPU PROXI M TY TEMPERATURE
TaOP Al RFLOW PROXI M TY TEMPERATURE ; M — e N
CRITICAE  CPUTHVENS D2 P , Placement note: ,
Bm4 %%H 2 ml TI (:AL 3 NO_XNET_CONNECT! ON=TRUE P_LA.OE .LB.87? C.’\‘ -.roi Sl IJ:: l‘.'\‘u.ER .OD.U -
-3 C58901
1 5804 1 0. 0022uf ——
BTG Et
3 T2 402 = R5871 10K gi ves
o CPUTHVENS D2_N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
"Placement note: . PEAGE-NEAREWRRYS: 4: 8T
PLACE Q6802 ON TOP SIDE R, N
' CLOSE TO BOARD EDGE , , Placenment note: ,
"""""" PLACE (6804 ON TOP S| DE UNDER PCH
_______________ \
30 88 80 93 92 93 92 9% 98 1% pPav3 so
BERUTRBEY
PLACE_NEAR=J3501: 5MM Tl_{SP TBT u E
PLACE. S| DE-BOTTOM 5
voP U58+23 %6 45 20E) TBT_THERNMDP o6 4s 28 = TBT THERMDP PLACE S| DE=TCP
NOSTUFF
HPAOO330AI
sors63 'R5820
95 48 43 40Py SVBUS SVC 1 S0 SOA 6 lspa ADDO 19K
95 48 43 40 CH ). MBUS SMC 1 SO SCL 1 CRITI CAL 3 i,é_lﬁ'\év
- ALERT ne PLACE_NEAR=U2800. AC6: 2 2402
= | = . :2mm
aD WRI TE ADDRESS: 0X92 1 2 2 TBT THERNMDN
> READ ADDRESS: 0X93 l XWE820
Use G\D pin Bl on-UZEDU for Nleg
T - - = = = = = = = = = = = hl
IPIacenent not e

36 40 43 69 76 85 86 95

36 40 43 69 76 85 86 95

ISYI\C VASTER=CHANG J45 SYNC DATE=11/ 26/ 201

Ther nal Sensors
T ,
(5, mopie ine. [oooiNw]D)
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Left Fan Ri ght Fan
o7 60 02 02 59 g8 43 3¢ 33 33 EPDV_SO o o5 o 2 39 39 49 30 39 20 _PP5V_SO
2 55 %5 % 93 52 97 %2 2 PP3V3_SO
CrrmTTTTE «~BUBEBEEEY PP3VE SO
CRI TI CAL ” CRITI CAL
AD@SNC FAN O_TACH 36050 V. e ean 1 20 R60467(|)<1 36060
s 10 PP3V3_S3_FAN CTL FF14A-5C R11DL- B- 3H " gv FF14A- 5C-RI1DL- B- 3H
Nex—2-0) o 1o PP3V3_S3_FAN CTL 065 b5, NOEO)
w0 855 5 2 %2 % 97 99 7 PP3V3_S0 . W - 13K 5 . EAN RT TACH | .
52 51 49 a8 a7 46 45 a3 43 o 34 29 20 10 17 15 14 15 15 11 PPOVO SO J\/V\/— o
> 52 51 49 48 47 46 45 44 23 1, 51/§W 2
H605 0 ERDY Fob =1o
100K o o o
9% & o EB) 4 O
1/2 5 6VK- 7 5
20%, l—m: o 3 NCx——>1-0 SOT56 NCx———0
Y SMC_FAN O_CTL 13T « FAN LT PW/ 7 w0 . FAN RT_PW/ 7
™ T . lo . Nex—QO) 3 Nex—(O
J == 518S0769 = 518S0769
<
m
A
"IR6071 R6072
1 O 2 O
5% 5%
1/16W 1/16W
Vios" Vios"
NOSTUFF NOSTUFF
SYNC VAGTER=J 15 MLE SYNC DATE=10] 31/ 201
e

Fan Connectors

T .
d} Appl e | nc. <SCH_NUM>| D
S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE <BRA'\O_'>
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SPI ROM

Quad-1 0 Mbde (Mdde 0 & 3) supported.

SPI Frequency: 50M+#z for CPU, 20MHz for SMC. SPI +S\/\D SAM Cbnnect or
84 67 66 64 17 15 14 13 12 11 _PP3V3_SUS
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
1 _ - J6100
i g:.?llUOl BYPASS: uelioo.ocsnlr :OCCRI TI CAL DF40PC 12575, 0. 4V- 51
—— Qo 8
2 i(% . CERM 0. 1 —— U6100 14~ 13
o et xsa.%galwz VeSQeAEVZPI G o 50 4n 421 a0 0 g 31 1y PPBVA2_GBH sy
vcC —
74%169(]%9 150 _SPI_MB CLK 6 lak V\soxlu(,b%’) 5 SPI_MB 100 MSI 501 0150 _SPI_MB | C0 MOSI oo 4_82 3 - SPI_MB CLK 50 01
2 7 o150 _SPl_MB 10l MSO g o 516 o2 - SPL_MB CS L 50 01
Pl MB CS L S o T caL PR oD T T | OMT_TABLE oo SPL MBI WP | g | 8l 17 | F0 SPI ROV USE MB  (ry wo oo o
=T E_MB 5)c =l o mp i Wl T e DO(1'Cl)[ 2_SPI_MB 10l MSO s o o150 SPL_MB 108 HOD Lguy { 1915 o2 o= SMC TVE (SWDIO) 20 1 00
e s oo e T MBT s haoL y ‘”Hggfg;ﬁm w51 a0 qm SMC RESET L o 12] J ol - SVC TOK (SWOLK) (o a0 s 00
o1 50 L -
E\ID G\ND THRM_PAD 16~ 15
< o) N
516500024 |
= NOTE: If HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
SPI_MB I B_HOD L 5o
SPI_MB IO2 WP_ L 50 91
Pl B | 0 o1
M Tt " Sam Card ROM Sl ave
SPI_MB CLK 50 91
SPI_MB CS L 50 91
I Il I | I It
R611110 R631320
01 1 SPI_CSO_R L 1 2 n SPI_CSO L ! 2! Pl B L 0 o1
‘O PLACE_NEAR=ULTO00. AJ7: 50MM VISZQ%V J\I/JZy\I PLACE_NEAREUBIO00. 1: 12VMI SWEE/,I{ASES,S;{LE oD -
1 W 1 W
R611111 1 R6121 M
o1 Pl_CLK R 1 2 2 SPL_CLK 1,33 SPI_M.B_CLK o 0 o
= = . B =Y 1% PLACE_NEAR=U6100. 6: I2ZMV MAKE_BASE=TRUE
PCH Mast er e R611112 Y Re122
1o SPI_MOSI_R 1 2 o SPI_MOSI 1,33 2 SPI_M.B | 00_MOSI o
(=0 ( SPI 0 O<_O>) — PLACE_NEAR=UITOU. AHL: 50MM 1\//5}(A)W\/ m PLACE_NEAREUGTI0U. 5. I2ZVM VAKE_BASE=TRUE
R6113 1 R6123 M SPI ROM Sl ave
. SPI_M SO 2 SPI_N SO R 1433 SPI_MB_IOl_M SO o
- | = 5% /@W PLACE_NEAR=UGTO00. 27 IZMM NMAKE_BASE=TRUE
SPI _| O<1> 1/20W 1
(SPI _ ) W R61]i18 B oY R63]330
o1 1 Pl _| 2> 0 o1
s@—S O= PLACE_NEAREUTTOU. AJA: buw_lf\é\%\/z SPL_LeP R L /\/]%/g\/ PLACE_NEAREUGTO0. 37 TZVM S',\:,’,LKE’\@‘A%ELT% WP L D *
1/ 20W 1/ 20W -
R611119 it R6131 %
o1 Pl_I O<3> 1 2 SPI_1l;B_R 1%2 SPl_MB I8 HIADL  ywa
= = LY, Y, PLACE_NEAREUGT00. 7: T2MM MARE BASE=TRUE
1720w 1/£]§:8w
1

SMC12 Mast er

OVER/ UNDER- SHOOT WAS OBSERVED

OHOM VERE ADDED FOR R6118&R6119 AS PLACEHOLDER.

FI NAL VALUE NEEDS TO BE TUNED.

1
I 32 AND | 8.

NOSTUFF
R6%_14
51 40 0T} SPI_SMC M SO 1 2 - —ETam
126w NOSTORF
o¥b1 R6115
o1 40 [y SPL_SMC_MOSI LARA 2
S P A N U000 0T T2M
o¥b1 R6%16
o1 a0 Pl K 2
E S S'\A: CL 1% PLﬁJj ?W—'__:L 000. C1I0: 12MM
W5 R6117
o0 > SPL_SMC CS L 129
5% LACE_NEAR=U5000. K10~
1/ W
0201

SYNC MASTER=CLEAN X425

SYNC DATE=08/ 15/ 201

TTILE

SPI Debug Connect or

|

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI TI CAL
L6201
120- OHM 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1 Y 2 PP3V3_S0 93929893 95 97 96 85 28 a4
T %Eﬂiﬁgﬁ = 002 HumRsugaan
EP4VE_AUDI O ArﬁAL;g N C6 RTIAL
1
BYPASS=U620T. Y2 TI0: 5 m o o 2130"!' NN 1 %10&13
6218 6216 .|t 08217 T T, %
0. 1UF 0. 1UF 10UF - 2 2 &
iggn 3230 1ok X7R- [?;_ggl ’?;_ggl X6S
ar i 2 r i 2 L.
0402 0402 0805- LLP- 1 GND _AUDI O CODEC 51 55
CRI TI CAL | : G\D_AUDI O CODEC o s
BYPASS=U6201. N13: ML1: 5 mm
152u1F9 Co212 1
o~ (]
BYPASS=U6201. AL: A2: 5 MV
ss 51 __GAND_AUDI O CODEC 1H2 T 2 2| £ Olygla:/ﬂ
16V
- - L Q - - 2
2R BYPASS=U6201f H12: H13: 5 nm g 1>z XTR CEom
R I < I
0402 M N_LI NE_W DTH=0. 20MV < > < GND_AUDI O CODECs; g5
6201, AB: BLO: 5 CCDEC FLYH M N_NEGCW DTHE0. 07
BYPASSSUB201. AB: ORI CAL N LLNE W DTrEd 20ma L___vrRer pac M3 |yrer pac HPoUT_L| AL2 M N_ LI NE_W DTH=Q_3VM M N_NECK_\W DTH=Q_ 07MV AUD HP PORT_ L .
M N NECKW BTHEO. 7\ M N_LI NE_W DTH=0_ 20MV A3
C6222 1 M NRECCWOTHO: 07\ p 1 Ty ALL |\ py LT u6201 HPOUT_| MN || NE W DTH=0. 3VM M N_NECK_ W DTH=0. 07MM AUD HP PORT_R o s
isge " CS4208- CRZR senee a1l C11 AUD TI PDET 1 i
gk 2 CODE 0| e VFBGA SENSE_A2| P12 AUD TI PDET 2 am s
o5k C FLYN FLYN ANALOG -
NI N_LINE_W DTHE0. 2007 Bi1 13
M N_NEGCW DTHE0. 07 FLYN HS3 M NLUNE W OTHEQ Stg M N NEGK_W OTEEQ 070 AUD US HS GND s
SYM1 OF 2 <N
D AUDI O CODEC NIO ||| ner L Hs4| C12 MNLUNE WOTHED S M N_NECK W OTH=0_ 070 AUD CH HS G\D am s
e o |, LL+ Hs3_Rer| B13 AN LUNE WCTHED AMW M N NECK W OTHEQ 070 AUD_HP_PORT REFUS ¢y ss
P A L ASL L NEINL- Hsa_Rer| B12 AN LUNE WCTHED AN M N NECK W OTHEQ 070 AUD HP PORT REFCH ¢y ss
N9 |11 NEl N_R¢ HsI N+ N8 es CODEC HS M C P 6224
TP_AUD_CODEC_M CBI AS1_R M | NEIN R HSI N-|_MBos CODEC HS M C N M N-lincw bricq sum 1UF M N_LI NE_W DTH=0. 3MM
- M N_NECK_W DTH=0. 06 MV 1 I I 2 M N_NECK_W DTH=0. 07MM HS M C P 4 96
L8 ani]
TP _AUD CODEC M CBIAS? L = mg 25317; Job wlfb
- sense_g1| E11 384402 1|2 MNRESCWONED 0T\ ¢
TP_AUD CODEC M CBIAS2 R LS Imceias2 L SENSE B2| P11 Van EE
L | B2 GND AUDIO CODEC 5155 gy,
L4 Im cBiAs2_R SENSE_( 10%
N8 SENSE L3| | }3;&
s 51 __GND AUDI O CODEC M Gl NL_L+ — 1 AUD_TYPEDET o -
M8 Im i NL_L- LI NEQUTL_L+| E12 NQ TEST=TRUE NC AUD LOL LP
N7 v o Re LI NEoUTL L- | E13 NQ TEST=TRUE NC AUD LOL LN
M M aNL_R LI NEQUTL_R#|_F11 NQ TEST=TRUE NC AUD LOL RP
LI NEQUT1_R-| F12 NO_TEST=TRUE NC AUD LOL RN
C6226 NS Ivcrne_ L+ - -
0. 1UF M6 i out2 L+ F13 AD L2 L P
iy Manet e e oL L N @D *°° |7 SpkrR AWP. SIG SOURCE
5‘23105“”' N4 M C N2_R¢ LI NEQUT2_L- oD 53 %
G\ND_AUDI O CODEC 1|2 _cooec Mmane M 3 OUT: G12 AD L2 RP
R * [ M aneR L: EEOUT;’? a3 TV R N % RT. SPKR AMP. SIG SOURCE
AUD HSBIAS I N L12 |iepias I N L R oo e
AUD_HSBI AS Y13 lisel As LI NEOUT3_L+ H11 AD LCB L P oo = %
- LFT SUBWOOFER AMVP. Sl RCE
R6206 AUD HSBI AS REF 13 |HSBI AS REF LI NEQUT3_L-| 911 AD LB L N D 5 v su SIG Sou
2. 21K 11 |sBI AS FILT 112
1 > U AU LGB R P
N LI NEQUTS RT3 o Tl N D = *°  gr. SUBWOCFER AWP. SI G SOURCE
1720w LI NEQUT3_R- oD s o
201 LI NEOUT4_L+| K11 NQ TEST=TRUE NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NO_TEST=TRUE NC AUD LO4 LN
1UF LI NEOUT4_R+_K13 NQ TEST=TRUE NC AUD LOA RP
1 I I 2 LI NEQUT4_R- | L11 NO_TEST=TRUE NC AUD LO4 RN
19% veoM M2 copEC voov
NL2
hid nooo 899 8 % VREF_ADG CODEC VREF_ADC
6996 268 § 3 . ™
TS |, | BRI
Hlo|o|o| o 8 o ™ g 1UF- 1004M:: p— 10UF
SIS HFHE I B 5 2 S fov
TANT- poL
0603- LLP 0805- LLP-1
G\D AUDI O CODEC & 55
PLACE XW5201 NEAR 5V SOURCE
X201 FERR- 22- GHM TA- 0. 0550HM M N-NEGCW DITe0. 184 U6200 M NREGK W BTG 290
EY VOLTAGESSV TPET1748 VOLTAGESA. 5V
67 66 61 38 37 _PP5V_S4 1%2 PP5V_S4_AUDI O XW 4V5_REG IN SN SN Tt PP4V5_AUDI O ANALOG 51
M N _LINE W DTT0. 60MV
N REGK W DTH=0. 2004 RITICAL
VALTAGE=SV 4V5 REG EN 4lEN NR/ FBl 3 4V5 NR
792550 % % _PPave s N
A 47 i i3 i3 33
% NOSTUFF s% G\D CRI Tl CAL
Rezgli)? o1 1 2021 SYNC MASTER=JOE J45 SYNC DATE=07/30/ 2013
s o2 01070 PM SLP_S3 BUF L LAAN, 2 1 C6200 1 C6201 XW5200 0. 018 —— o
% = G ) x xor gER 2 AUDI O CODEC, ANALOG
/20w 100 1532 fe= y \
201 2 X7R- CERM 2 xsrR DRAW NUVBER
402 —
AUDI 5155 | I CH_NUM>
M N _LINE W DTr0. 50 Appl e Inc. =
I ValThGesoy OO Temm ®
PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5
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5

]

25

L6300
FERR- 22- OHM 1A- 0. 0550HM

SO

AUDI O CODEC, DI G TAL BLOCKS

APPLE P/ N 35354080

o 67 63 69 82 83 84 88 96
PP1V5 SO o o PPLVS S0 AUDIO DI G . ’ ' ER3VE 50 HiRibungan
0201 Xl REE T BRES. 8%
VOLTAGE=1. 5V BYPASS=U6201. E1: F1: 5 nm - .
T l l oo * C6302 EIPASSBRAL. P S Mveass-uez01. ki K 5| m . Feava o0 BENEBNNR
20% 32'30 0, LUF 1 C6303 (! C6304 C6305 (1
. 2 2 4 R —— 0. 1UF 1
o S 2 3K comn O Ty o
PASS=U6201. J2: J1: 5 mm 0402 2 gﬁsmvw oR 2 gﬁsmvw oR gﬁiw\/w oq 2 PASS=U6201. A7: E3: 5 nm
L 0201 0201 0402 6306 1 C6307
= = 10Ul 0, 1UF
a4 5§ 20 38 97 92 34 91 8 37 PP3V3 SO 3% 5 Y
52 51 49 48 47 46 45 a4 SE CERM X6 CERM X5R
Gios G501
'R6324
100K o Ao =
i) 1R6325 Sl g % 8 ¢
100K Q o
250 HH o E\
20w oo
5201 > 5> 5 5
R6323 GPl Q0_SPKR_SHUTDOM B |eri oo R6%30
100K P C54208 GPI OL 2 |epi o U6201 sPDI F_ouT| @ CS4208 SPDI F_OUT 1 2 SPDIE_QUT_JACK oD =
LS we s SPKRCONN L | D (';11 Pl o2 CS4208- CRZR oM C spaol N8 %Iif/gw
— CLF
e o6 55 [T)-SPKRCONN R 1 D GPl C8 VFBGA DM C scLol N2 N TEST=TRUE NC DM C_CLKO 402
NOSTUFF 54 ¢om)—DFET_OPENUS S lepros DI G TAL B -
R60%22 DFET_GPENCH |C7 lexe]] SYM 2 OF 2 DM C_spA1| N
100K ML
1 2 Praml 1 NO TEST=TRUE NC DM C CLK1
/\/\/\/ 1 {554 NCCSA208—GPCO NO_TESI=TRUE D leran bvc.sa -
1 1260w NC CS4208 GPOL ___ nQ TEST=TRLE B9 |cpor DM C_spaz| M
= » £2 DM C scL2| L1 NO TEST=TRUE NC DM C CLK2
91 52 11 [TR)- HDA BIT_CLK BCLK — =
a1 52 11 gy HDA SYNC E2 lsvne DM C_sDa3| 12 D CSn ) =2 == e
R6331 91 52 CS4208_HDA SDOUTO_R Dl |spio DM C_scL3| L2
1 1 ¢} HDA SDI N AR 2 TP CS4208 HDA SDOUTL et lspia R673532
50 D2 |spoo NCL_F6é DM C_CLK3_R 1 2 DM C CLK3 oo 55 o6
s 120w | !cz SpoL Nl F7 14w
91 52 1 [TR)— \ SDOU 201 c3 sboe NcLF8 NE;);F
s — o N
D3_|raT+ Nol &7
A5 nc &
MCLK_A
NC_CS4208_MCLKA  NO TEST=TRUE i 182 |sck_a N
NC CSA4208 SCLKA  nQ TEST=TRUE s B4 | Rk A Nl HT
NC_CS4208_LRCLKA  NO TEST-TRUE i A3 |spout A Ne e
NC CS4208 SDOUTA _ no TEST=TRUE f B3 Jopi N A
26 K B
NC_CS4208_MCLKB  NO_TEST=TRUE L T6 ﬁ,{a
NC CS4208 SCLKB _ NQ TEST=TRUE f B5 || Rek B
NC_CS4208_LRCLKB NG TEST=TRUE [ 188 |spaut B =
NC CS4208 SDOUTB g TEST=TRLE f v -
L SDI N_B
6 [spa
B7
ScL PPQ%pl
Q gQ0QQQ 3SM
g 6oG6ga o6 55 52 DM C_SDA3 16
| zlalelele PLACE_NEAR=U6201. N3: 5 mm
o Ljwfw|~[X]
PP 2
930
SM
= 015211 HDA BIT CLK 125
PLACE_NEAR=U6201. F2: 5 nm
PP
9303
SM
o1 52 11 HDA SYNC 1
PLACE_NEAR=U6201. E2: 5 nm
PP
5304
SM
o1 52 11 HDA SDOUT L&)
PLACE_NEAR=U6201. D2: 5 mm
PP

01 52 CS4208 HDA SDOUTO R

0

PLACE_NEAR=U6201.D1: 5 nmm

SYNC MVASTER=JOE J45 SYNC DATE=0//30/ 2013
umyny

AUDI O CODEC, DI G TAL
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8 7 6 5 4 3 2 1

85 53 PP5V_S0 _AUDI O AMVP Lg

CRI Tl CAL
6412 1|,
mfé?fo CR'C(TS'ff; AT C6411 USI NG 0603 PAKAGE |'S FOR DFM TO PROTECT U6410 (CSP)
FERR- 1000- OHM 0. 01UF TANT- E'cx3¥ 2 1 %%fiﬂ,ﬁéllo. Al: A2: 5 mm
: CASE- A4
96 51 ) 1O || 1 osl_2 ) SPKRAMP || N P 1Lz 2 0, 1UF
RTICA = R TH oA 2
L6411 CB414 PVDD 803-1
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) FERR- 1000- OHM 0. o1 ag e u6410
APN: 35352888 & 35352958 o o1 NO TEST=TRUE MAX98300 = SPKRCONN_L_OUT_P 55 56 96
GAIN = +3 DB B ) PR SR Y b E oD
1ST ORDER FC (L&) = NOM 569 HZ CRITI CAL = NN B3N aur-| CL me TS o
1ST ORDER FC (SUB) = NOM 9 HZ x7§4;:§w NOPIBAMBRRIALN =
SPKR_SHUTDOWN C2 C3
* ’ SHON GA SPKR L GAIN SPKROONN_L_OUT_N_epm 55 56 50
L6401 B2Ine M NREGKOW DTHEO” 10 W
FERR- 1000- OHM 1 1
R6400 R6410
2 D> GPI C0_SPKR_SHUTDOWN 1 [ 1 Y 2 100K PGAD 102&
0402 1/ 16W 1/ 16W
CRI Tl CAL M- LF g M- LF
62,

85 s3 PP5SV_S0_AUDI O AMP_R

ORI TI CAL RTTCAL BYPASS=UB420. AL: A2: 5 mm
L6420 CCR'GRZ%“L C6422
47UF
FERR- 1000- OHM 0. 0LUF 20— 2| criTicA
96 51 ) L R | 1 o6 2 ) | P ! IZ TANT ALY BVDD
0!
Leaz1 ey i L U6420 oo s ane [
FERR 1000- O-M C6424 xR cerm W\?\L%3OO = M N_NECK_W DTH=0. 10 MV
0402 = SPKRCONN_R_QUT_N,
0. 0LUF o SPRRAETRIRE A3 e out+ BL 1 ML WOTHD. 40 M oo e e
% 51 T AD IR RN [ Yoo AUD SPKRANP RIN N'* B3 o M N_NEGK_W BTH-0. 10
o S F\q PKRAMP_RI N_N =N aut-
TEST=TRUE™
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T —— WAKE BASESTRUE NG_TEST=TRUE DP_I NT_EG AUX_N
7776 _NC GPU GPIO 2 < — GPIO 2 o7 57 52 76 B>
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= WAKE_BASE-TRUE NGSTLEE 1 100K 201, 12
79 77 76 _GPU VCORE VI D4 1 < ' — GPU_VCORE VI D4 76 77 79 171 M
; — MAKE_BASE=TRUE 100K Y zuv;/DS1
70 77 76 _GPU_VOORE VI D5 < — GPU_VCORE VI D5 6 77 70 1 B
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00 05 09 12 ORBIS AR CH P = DB IGAXCHP 2 69 05 09 o R ESSD R2D C P<3. . 0> — =PEG R2D G P<l5..12> am
00 05 00 12 ORB IS A CH N — OPBIGAXCHN 12 5 55 50 o s R E SSD R2D C N<3.. 0> — =PEG R2D C N<15..12>
0 85 79 1 _VONS GPU VDDC P — VSNS_GPUVDDC. P 1o 65 06 -
TVAKE_BASE=TRUE bl
e DPA LG DOC QLK — DPA IG DDC CLK 120 s o s s VSNS GPU VDDl _P — VSNS GPU VDDl P 11 50 65 06 ]
o 03 ‘Zw'p?rPF'&m':s(E DDC_DATA ___ DPA | G DDC DATA O - Thunder bolt Signals Through PEG
o0z DPB 1 G DOC DOC CLK _ DPB I1G DDC CLK I s PO E TBT D2R P<3..0> — =PEG DPR P<11..8> mm
sz DPB1G DOC DOC DATA _ DPB |G DDC DATA 12 03 0 oo PO B Bl RR N<3. . 0> - =PEG DPR Nell..8> o
- 50 28 @_WIE%_EKSLBTREEZD C P<3..0>_— =PEG R2D C P<i11..8>
s 52 12 _DP_TBTSNKO HPD | G — DP TBTSNKO HPD I G 12 82 85 89 28 Ak TBT RZD C N<3..0> — =PEG R2D C N<ii..8> <
VARE_BASE=TRUE =
o5 52 12 _DP TBTSN=KIIRLI;|:PD 1G — DP TBTSNKL HPD I G 12 62 85 GJUP PEG Lanes
- w0 PEG 2R P<7.. 0> _ =PEG D2R P<7..0> .
os o2 RN X = DPMUX LC RX o o w7 PEG D2R N<7..0> — =PEG D2R N<7..0> .
85 52 _DPMUX_UC TX — DPMUX UC TX 82 85 VAKE BASE=TRUE =
TRKE. BASE=TRUE = w0 PEG ROD G P<7..0> — =PEG R2D C P<7..0>
w06 PEG R2D C N<7..0> — =PEG R2D C N<7..0>
o 02 0 EG RESET L — EG RESET L 70 02 05 —BASE=TRUE =
VBKE_BASE=TRUE =
s o2 1 PEG CLKREQ L — PEG CLKREQ L 122 e
w10 DP_AUXCH | SO L _ DP_AUXCH ISO._L M o o
VAKE_BASE=TRUE —
Unused PCH PCl E Lanes
MAKE_BASE NO_TEST
PCl E_SSD_D2RP<3. . 0> — =PCIE_SSD D2R P<3..
= _—
PClI E_SSD_D2RN<3. . 0> — =PCIE_SSD D2R N<3. .
PClI E_SSD _R2D CP<3..0> — =PCIE_SSD R2D C P<3..0>
» NC PCIE_SSD R2D CN<3. . 0> — =PCIE SSD R2D C N<3..0>
67 66 05 40 05 12 g g 33 39 PPBVE_S4 TROE =
RA29
,100K |
Unused TPAD SPI 1/3:'6% RA295
201 100K
2 1
Rls Z 1/120{'3W
MAKE_BASE 1009K 2’\{;:1
e aa _TPAD SPI _BUS EN & :— TPAD SPI_BUS EN ZAANL
sesse TPAD SPI_CS L s1ssss— TPAD SPI_CS L TROE To
w2 TPAD SPI_INT L e s— TPAD SPI_INT L TROE MW %30%7
o155 55 _TPAD SPI_M SO o1 6s 35— TPAD SPI_M SO TRUE 20t 2 AANE Unused signal s
o105 55 _TPAD _SPI _MOSI o TPAD_SPI _MOSI Ix 08 pow
010550 _TPAD SPI_SCLK o1 s :s— TPAD SPI_SCLK it RA22100K1 e BT PWRRST L
VA . _MEM VDD SEL_1V5_L :C'
1/6§w RA299 14 FW PWR EN_PCH D]
61 100K w1 __PP3V3_S3 FAN CTL — PP3V3 S3 FAN CTL 400 * F“W‘[ pEN L p—
Yor - = : TP T'|\3/$ SEL =
1/ 20W W %zﬁ . 11
% < RA201 VRE eSS w __ENET_MEDI A_SENSE_RDIV =
= L 07 PP3V3 S5 . ___AUD | PHS SW TCH EN PCH D]
Y vuzuguzae® .. __AUD | P_PERI PHERAL DET =
156w =_ AUD 12C INT L D]
o¥h1 .__TBT GRSX BIDIR =
VOLTAGE MAKE_BASE N DPMUX_UC | RO
o2 60 85 20 23 22 _PPOV7Z5_S3_NMEM VREFDQ A — _ 0.675¢ TRUE PPOV75_S3 MEM VREFDQ A 2 2 26 65 as a2 N 83738 4 42 0 0 05 00 67 2 — e CLKREG L <
- 4 85 82 11 :
o0 05 20 2 22 _PPOV75_S3_MEM VREFDQ B —  oersv TRUE PPOV75_S3_NEM VREFDQ B ., 26 2 65 o 1’3%01‘” . ENET CLKREQ L =
— RA302 .. __ENET_LOW PWR_PCH
02 89 85 26 25 24 23 22 _PPOV7Z5_S3_MEM VREFCA — 0 675V TrRUE PPOV75_S3_MEM VREFCA 22 23 24 25 26 85 89 92 s . HDM TBTMUX SEL TBT <3
92 89 85 26 25 24 23 22 _PPOV75_S3_MEM VREFCA = 12 SDCONN_OC L ::
o2 60 05 26 25 20 25 22 _PPOV75_S3_MEM VREFCA — . __LPCPLUS GPI O o
SYNC NASTER=J 15 M.B SYNC_DATE=10/ 317 201
e - -
EDP CABLE 67 66 63 62 59 58 49 36 19 1 PP5V_S0 SI gnal AI | ases
e NGHS = PR XWa202 o 1 "Z5CH NUV>
86 85 69 63 | 2C_BKLT_SDA — | 2C_BKLT_SDA 63 69 85 86 SM App e nC . -
TRRE BASESTRE = 1 2 PESV A0 AVP L ° (<] E4L ABEL
95 86 85 76 69 48 43 40 36 SMBUS_SMC_0_S0_SCL — SMBUS_SMC_0_SO_SCL 36 40 43 48 69 76 85 86 95 - : < >
= XWA203 AGESS: NOTI CE OF PROPRI ETARY PROPERTY:
95 85 85 76 69 48 43 40 36 SMBUS_SMC 0_SO_SDA — SVBUS_SMC_0_SO_SDA 36 40 43 48 69 76 85 86 95 THE | NECRUATL O CONTAI NED. LEREL N 1 S THE
1582 PP5V_S0 _AUDI O AMP_R 53 R POEEaEMR, ACRERS T8 THE FOLLOW NG
"y . | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
VOLTAGE=5V ) Il NOT TO REPRODUCE OR CCPY I T 102 OF 119
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Func Test J3501 - airport

AP _CLKREQ Q L

[ TRUE
D TRUE __AP_RESET CONN L
D e PCE AP_D2R Pl _N
D e PCIE AP D2R Pl _P
D R PCIE AP R2D N
D wre PCIE AP R2D P

PCl E_CLK100M AP_CONN_N
PCl E_CLK100M AP_CONN P
PCl E WAKE L

|

=t TIRUE
D TR PP3V3 _S3RS4 BT F
D TrUE  PP3V3_W.AN
D TrUE _USB BT CONN_N
D TrRUE _USB BT CONN P
D TrRUE WFI_EVENT_L
—IRE GN\D
J4002 - Canera
D TRUE__MPI_CLK CONN N
D TRUEE__MPI_CLK CONN P
CAM _SENSOR WAKE L _CONN
D TRUE M Pl _DATA CONN N
D TRUE M Pl _DATA CONN P
o IrE SMBUS SMC 0 SO_SDA
D> TIRE_SMBUS SMC 0 SO _SCL
s TrRUE__ 1 2C CAM SCK
D TRUE 1 2C _CAM SDA
D TRUE PP5V_S3RS0_ALSCAM F
—IRE GN\ND
J9500 - rio coax
D TR HDM _EG CLK N
D TR HDOM _EG CLK P
D TrRUE HDM _EG DATA_N<O>
=t TRUE HDM _EG DATA N<1>
D TRUE HDM _EG DATA N<2>
=t TRUE HDM _EG DATA P<0>
=t TRUE HDM _EG DATA P<1>
D TRUE HDM _EG DATA P<2>
D True  USB3_SD D2R N
D True  USB3_SD D2R P
[ True  USB3_SD R2D C N
D TrRUE USB3_SD R2D C P
D TRUE USB3_EXTB_D2R N
D TrUE USB3_EXTB_D2R P
D TrRUE _USB3_EXTB_R2D N
D TrRUE USB3_EXTB_R2D P
D True  USB_EXTB N
D True  USB_EXTB P
—IRE GN\ND
J9510 - rio flex
TrRUE SD PWR EN
g TRUE HDM _DDC CLK
= TRUE HDM _DDC DATA
> TRUE  HDM _HPD
= TRUE  SMBUS_PCH CLK
= TrRUE  SMBUS_PCH DATA
> TRUE PM SLP_S3_BUF L
[ TRUE PM SLP_S4 L
[y TrRUE__PP3V3_S3
> TrRUE___PP3V3_$4
[ TRUE  PP5V_S4
RI O SDCONN_STATE_CHANGE
[y TrRUE_USB EXTB OC L
TrRUE  GND
£
J5150 - hall effect
D TrRUE  PP3V42 G3H
D TR SMC LID R
TrRUE  GND
J6050 - left fan
[ TRUE FEAN LT _PVW
[ TRUE FAN LT _TACH
=t TRUE PP5V_S0O
TrRUE  GND
£
J6060 - right fan
[ TRUE FAN RT_PVW
D TRUE FAN RT_TACH
D TrRUE PP5V_SO
—IRE GN\ND

33 01
33 01

33 01

33 01

12 33 35 01
33

33 a1

33 90

33 90

33 40 41

4%

36 04
36 04

36

36 04

36 04

36 40 43 48 69 76 85 86 95
36 40 43 48 69 76 85 86 95
35 36

35 36

36

76 81 97
76 81 97
76 81 97
76 81 97
76 81 97
76 81 97
76 81 97

76 81 97

13 20 61 01
13 20 61 01
13 20 61 01
13 20 61 01
13 81 90
13 81 90
81 90

81 90

13 81 90
13 81 90

19X

13 18 81

20 81 82
13 18 43 81 85 91

13 18 43 81 85 91

51 66 67 81 82

12 21 33 37 40 67 81

3X13 20 21 43 45 46 66 81 82

a1 88
20 33 38 41 42 45 46 65 66 67
8933188 &

5Xa7 38 51 61 66 67 69 81 84
L 20m

18 81

10X

37 38 40 41 42 43 50 56
Ba 86

Ao

a9

a9

3X18 19 36 49 58 59 62 63 66
67 73 79 80 84 85 86

5X

a9

a9

3X18 19 36 49 58 59 62 63 66
67 73 79 80 84 85 86

5X

Functi onal

Func_Test J6100 - spi

38 65

38 67

Test

38 40 41 42 43 50 56
86

38 40 43 95

38 40 43 95

38 40
4X3s
4X3s

38 40 41 42

as 84

20 33 38 41 42 45 46 65 66 67

81 84

85

37 38 51 61 66 67 69 81 84 86

2X

20 33 38 41 42 45 46 65 66 67

34 37 38 40 41 42 43 50 56

o> TeE  PP3VA2 G3H 105 37
[y TRUE  SMC RESET L 0 a1 50 57
= TRUE  SMC _TCK 40 41 50
o> TeE _SMC TVS 10 41 50
= TrRUE  SPI ROM USE M. B 14 50
—IRE G\D 2x
J4801 - ipd flex
= TrRUE  USB_TPAD N 13 38 90
= TrUE__USB TPAD P 13 38 90
= TRUE 1OXP2 | NT_L 38
oS TRUE__12C | OXP_SCL a8
> TRUE 12C | OXP_SDA 38
= TRUE _SMC PME S4 WAKE L 5535 40 a2
= TrRUE___TPAD ACTUATOR THRMIRI P_L
= TrRUE__TPAD VBUS EN
R BUS 2_S¢ Cl
> TRUE  SMBUS_SMC 2_S3_SDA
= TRUE__SMC LID
= ACTUATOR_EN L
= TRUE PPVI N_S4_TPAD
= TRUE  GND ACTUATOR
oy TRUE___PP3V3_S$4
> TRUE PP5V_S4
IRE GND
J4813 - keyboard
= TRUE___PP3V3_S$4
> e PP3V42 _G3H 105 3
= _TrE W5 CONTROL_KBD o
- TrUE W5 _KBD1 38
i TRUE WS KBD10 38
- TRUE W5 KBD11 38
i TrRUE W5 _KBD12 38
o TRUE WS KBD13 38
- TrRUE W5 _KBD14 38
i TRUE WS KBD15_CAP 38
D TruE W5 _KBD16_NUM a8
F— TrRUE W5 KBD17 38
i TRUE WS KBD18 38
i TRUE WS KBD19 38
= TRUE WS KBD2 38
i TRUE W5 KBD20 38
- TRUE W5 KBD21 38
i TrRUE W5 _KBD22 38
o TRUE WS KBD23 38
- TrUE W5 _KBD3 38
o TRUE WS KBD4 38
D TrUE W5 _KBD5 38
F— TrUE W5 _KBD6 38
i TrUE W5 _KBD7 38
i TrUE W5 _KBD8 38
- TrUE W5 _KBD9 38
i TRUE W5 KBD ONOFF L 38
LEFT Tl KBD 35
= TR WS LEFT SHI FT_KBD
TrRUE  GND 2X
=
J4915 - kbd bklt
> 1mE KBDBKIT RETURNL 2Xs0 63
= ___tme  KBDBKLT RETURN2 2Xs0 63
[=>__1mE PPVOUT SO KBDBKLT .
—IRE G\D 4X

Poi nt s

J6601 - mc
= TRUE DM C CLK3 52 55
D PSS
= LR *
= TRUE DM C SDA3 52 55
T IRUE GN\ND
J6602 - L speaker
= IRUE SPKRCONN L I D 52 55
(o 3 IRUE SPKRCONN L_QUT N 53 55 96
= IRUE SPKRCONN L_QUT P 53 55 96
R PKRCONN _SL_QUT_N 53 55 96
(i3 IRUE SPKRCONN_SL_QUT P 53 55 96
T IRUE GN\ND
J6603 - R speaker
[y IRUE SPKRCONN R | D 52 55
= IRUE SPKRCONN R QUT N 53 55 96
= IRUE SPKRCONN R QUT P 53 55 96
= IRUE SPKRCONN_SR QUT N 53 55 96
= IRUE SPKRCONN_SR _QUT P 53 55 96
T IRUE GN\ND
J7000 - DC PWR
> e ADAPTER SENSE s
> TRE PP20V_DCI N _FUSE 2Xss
= TRUE___GN\D 2X
J7050 - battery
PPVBAT_G3H N 8Xss 57

SMBUS SMC 5_G3_SCL

SMBUS_SMC 5_G3_SDA
SYS _DETECT L

TRUE
D_L TrRUE  GND

J8300 - eDP
[ued TrRUE__DP_ I NT_AUX N
> TrRUE__DP_I NT_AUX P
=> TrRUE__DP_INT_M._N<O>
= TRUE DP_INT_M._N<1>
Py TRUE__DP_INT _M._N<2>
[y TrRUE__DP_INT_M._N<3>
= TrUE__DP_INT_M._P<0>
ey TrUE_DP_INT M. _P<1>
= TrRUE__DP_INT M. _P<2>
TrRUE__DP_INT_M._P<3>
> TrRUE _LCD FSS
= TR LCD HPD CONN
P TRUE LCD BKLT PWM R

SMBUS_SMC 0_SO_SDA

702 R — 0 0 d
TRUE 12C BKLT_ SDA
TRUE 12C BKLT_ SCL
PP5VR3V3_SW LCD

efele

= TRUE
> TRUE _ PPVOUT SO_LCDBKLT
—IRE GN\ND
Power Rail s
[ TRUE__PM SLP _S3_L
=t TRUE_ PPVTT_SO_DDR
i TrRUE  PP3V3_S0
=t TrRUE__PP3V3_S3
=t TrRUE__PP3V3_S5
- TrRUE_ PP3V3_S5_AVREF SMC
i TrRUE PP3V42 G3H
=t TrRUE___PP5V_SO
=t TRUE___PP5V_S3
=t TRUE___PP5V_S5
i TRUE _PPBUS G3H
= TrRUE_ PPDCI N G3H
=t TrRUE___PPVCC SO_CPU
D TrRUE  PPVTTDDR _S3
= TrRUE  PP3V3_S0SW SSD
e TrRUE___PP1V5_S0
= TRUE__ PP1V35_S3

40 43 56 57 95
40 43 56 57 95
56

8X

36 40 43 48 69 76 85 86 95
36 40 43 48 69 76 85 86 95
63 69 85

63 69 85

3Xeo

63 69

16X

12 21 40 o7
21 27 60 84

56 67 68 69 62 83 84 86 96
9 BNEYNNY .
BAaBNyHRd R
13 20 21 43 45 45 o6 51 52 84
12 14 1517 18 19 21 31 32

61 64 66 67 B2 Ba 85 96 32 3
40 a1
19 34
8

37 38 40 41 42 43 50 56
Ba B

18 19 36 4
86 8
60 6

58 59 62 63 66 67

73 79 4 85 86

21 36
61 66 84
30 a4 47 56 57 63 65 84

56 57 84

68 10 45 59 64

60 84

34 a5 sa

43 12 13 15 17 10 52 64 67 81

21 45 60 66 84

FUNC_TEST XDP
= TRE XDP_CPU TCK 6 18 89
= IRUE XDP_PCH TCK 11 18
> IRE XDP_CPU_TDI 6 18 89
> IRE XDP_CPU_TDO 6 18 89
> TRUE XDP_CPUPCH TRST L 6 18 89
= TIRUE XDP_CPU_TNMB 6 18 89
= IRUE XDP_PCH TMS 11 18
= IRUE XDP_PCH TDI 11 18
IRUE XDP_PCH TDO 11 18
= TRUE XDP_CPU PREQ L 6 18 89
> IRUE XDP_CPU PRDY L 6 18 89
> =e PM RSMRST L 1267 o1
= IRUE PM PCH PWROK 12 19 91
> IRUE PM SYSRST L 12 19 40 91
> IRE CPU_CFG<3> 6 18 89
= IRUE PP1VO5_SO 10 14 15 17 18 41 62 67 84
= IRUE GN\ND 2X G\D
g gesr FOWET_ Sequence
IBLE. 38 40 41
g IRUE PM DSW PWRGD 12 40 91
> IRE ALL_SYS PWRGD 18 19 40 58 67
> IRUE PM PCH SYS PWROK 12 18 19 40 91
> IRUE PLT RESET L 12 18 20 21
- 1mE LCD PWR EN o0 62
% IRUE LCD BKLT EN 63 82
rnc vesr GPU_VENUS JTAG
=> IRUE GPU _JTAG TCK 76 77
> TIRUE GPU JTAG TDI 76 77
= TIRUE GPU JTAG TDO 76 77
= TIRUE GPU JTAG TMS 76 77
= IRUE GPU JTAG TRST L 76 77

[Z0

IRUE

GPU_PWRGOOD

SYNC MASTER=J15 M.B
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6 5 4

NC NO TESTs

PCH Thunder bol t
NO_TEST MAKE_BASE NO_TEST MAKE_BASE
1 B. PARE_D2RN — B. PARE_D2RN 17 e 2s NG TBT_XTAL250QUT — TRUE TIRUE NC _TBT_XTAL250QUT 28
12 _NC USB3 SPARE D2RP — TRUE TRUE  NC USB3_SPARE D2RP 13 07 -
s _NC USB3_SPARE_R2D_CN — IRUE TRUE NC USB3_SPARE_R2D_CN 13 87
15 _NC_USB3_SPARE_R2D CP — IRUE TRUE NC _USB3_SPARE_R2D CP 13 87
15 _NC USB3_EXTC D2RN TRUE NC USB3_EXTC D2RN 13 87 0
s _NC USB3_EXTC D2RP TRUE NC USB3_EXTC D2RP 13 87 90 TP_DP_TBTSRC M._CP<3..0> — TRUE TRUE NC DP_TBTSRC M._CP<3. . 0> 2
1 NC_USB3_EXTC R2D CN TRUE NC USB3_EXTC R2D _CN 13 87 90 TP_DP_TBTSRC M._CN<3..0> — TR TIRUE NC DP_TBTSRC M._CN<3. . 0> 2
.2 NC USB3_EXTC R2D CP TRUE NC USB3_EXTC R2D _CP 1er o0 ze NC _DP_TBTSRC AUXCH CP — TRUE IRUE NC DP_TBTSRC AUXCH CP 20
. _NC USB3_EXTD D2RN TRUE NC USB3_EXTD D2RN 155790 20 _NC DP_TBTSRC AUXCH CN — TRUE TIRUE NC DP_TBTSRC AUXCH CN 20
1 _NC USB3_EXTD D2RP TRE  NC USB3_EXTD D2RP merso -
1 NC_USB3_EXTD R2D _CN TRUE NC USB3_EXTD R2D_CN 13 87 90
13 _NC _USB3_EXTD_R2D CP TRUE TRUE NC USB3_EXTD R2D CP 13 87 90
o NC PCI E_ENET_D2RN TRUE TRUE NC PCl E_ENET_D2RN o
o NC PCI E_ENET_D2RP TRUE TRUE NC PCl E_ENET_D2RP o
o NC PCIE ENET_R2D CN TRUE TRUE NC PClI E ENET_R2D CN a7
o NC PCIE ENET_R2D CP — TRUE TRUE NC PCl E ENET_R2D CP a7
- 12 _NC DP_1 G D AUXCHN — TRE TREE NC DP | G D AUXCHN 12
or 12 _NC DP 1 G D AUXCHP — TRUE TRUE NC DP_| G D _AUXCHP 12
.. _NC SATA A D2RN TRUE TRUE NC SATA A D2RN 11 87 90
. _NC _SATA A D2RP TRUE TRUE NC _SATA A D2RP 11 87 90
1 _NC_SATA A _R2D _CN TRUE TRUE NC_SATA_A_R2D_CN 11 87 90
1 _NC SATA A R2D CP TRUE TRUE NC SATA A R2D CP 118790 1 _NC PClE _CLK1I00M PESN — TRUE TRUE NC PCl E_CLK100M PE5N "
.1 _NC SATA B D2RN TRUE TRUE NC SATA B D2RN 4o o _NC PCIE CLK100M PE5P — TRUE TRUE NC PClI E CLK100M PE5P 1
.1 _NC SATA B D2RP TRUE TRUE NC SATA B D2RP 700 u _NC PCIE CLK100M ENETSDN — IRUE TRUE NC PCl E CLK100M ENETSDN .,
.. _NC SATA B_R2D CN TRUE TRUE NC SATA B R2D CN 1700 5 _NC PCI E CLK100M ENETSDP — IRUE TRUE NC PCl E CLK100M ENETSDP .,
. _NC SATA B R2D CP TRUE TRUE NC SATA B R2D CP a9 » _NC PCIE CLK100M ENETN — TRUE TRUE NC PCl E CLK100M ENETN 1
1 _NC_SATA ODD D2RN TRUE TRUE NC SATA _ODD D2RN 1 er e n _NC PCIE CLK100M ENETP — IRUE TRUE NC PClI E_CLK100M ENETP 1
.1 _NC SATA ODD D2RP TRUE TRUE NC SATA _ODD D2RP e ern NC PCIE CLKI1I00M PEGBN — TRUE TRUE NC PCl E CLK100M PEGBN 1
1 _NC_SATA_ODD_R2D_CN TIRUE TIRUE NC_SATA_ODD_R2D_CN 107 57 1 NG _PCI E_CLK100M PEGBP — TRUE TRUE NC_PCl E_CLK100M PEGBP 1
.1 NC_SATA_ODD R2D _CP TIRUE TIRUE NC SATA _ODD R2D CP e ern NC PCIE CLKI100M SWN — TRUE TIRUE NC PCI E CLK100M SWN 1
. _NC SATA D D2RN TRUE TRUE NC SATA D D2RN 1187871 _NC _PClIE_CLK100M SWP — IRUE TRUE NC PClI E CLK100M SWP "
1 _NC_SATA_D _D2RP TRUE TRUE NC_SATA_D_D2RP 11 87 -
e BmMeRETe U emieerammeswe w aormaraes
u NG SATA D R2D CP TRUE TRUE___NC SATA D R2D CP P NC PCH GPIO65 CLKQUTFLEX] — tme  tme  NC PCH GPI 065 CLKQUTFLEX:
. NC_SATA F_D2RN . TRUE NC _SATA E _D2RN ey T NC PCH GPI 0O66_CLKOUTFLEX2 — TRUE TRUE NC PCH GPI 0O66_CLKOUTFLEX2
. NC _SATA _F_D2RP — TRUE NC _SATA E_D2RP ey T NC PCH GPI 067 _CLKOUTFLEX3 — TRUE TRUE NC PCH GPI 067 _CLKOUTFLEX3
1 _NC SATA F R2D _CN TRUE TRUE NC SATA F R2D _CN 11 87
1 _NC SATA F R2D CP TRUE TRUE NC SATA F _R2D CP 11 87
s _NC USB _EXTCN TRUE TRUE NC USB_EXTCN 13 87 90
12 _NC USB_EXTCP TRE  TRE NC USB EXTCP T 3 AT N
1 NC_USB_SDN IRUE TIRUE NC _USB_SDN 150750 — TRUE TRUE o
12 _NC _USB_SDP TRUE TRUE NC USB_SDP B 57 ot
1 NC_USB_W ANN TRUE TRUE NC _USB_W.ANN .
12 _NC _USB_W.ANP TRUE TRUE NC _UsSB_W.ANP o
s _NC USB 6N TRUE TRUE NC USB_6N 13 87 90
.2 NC _USB_6P IRLE . NC_USB 6P A TP_DVPCNTL ;/Kl..0> — TRE TRUE NC DVPCNTL ;/Kl..0> 6
s _NC USB 7N TRUE TRUE NC USB 7N s TP DVPCNTL<2..0> — TRUE TRUE NC DVPCNTL<2..0> 6
s _NC USB 7P TRUE TRUE NC USB 7P sa ST NC DVPCLK > — TRUE TRUE NC DVPCLK -~ 6
» _NC_USB_EXTDN TRUE TRUE NC_USB_EXTDN I TP _NC DVPDATA<23..6> — TRUE TRUE NC DVPDATA<23. . 6> 76
» _NC_USB_EXTDP IRLE IRLE NC USB _EXTDP ey BT T2 NC FB BO A<9> — TRUE TRUE NC FB BO A<9> 72
: NC USB_PSOCN TRUE TRUE NC USB PSOCN :Z &7 72 NC FB Bl A<0> — TRUE TRUE NC FB Bl_A<9> 2
! 87 ., _NC FB A0 A<9> — TRUE TRUE NC FB A0 A<9> .
13 % @E Fgﬁ.‘P TIRUE TIRUE NC_USB_PSOCP e T\ FB AL A<O> = ok TRUE NG FB AL A<9o -
13 TRUE TRUE NC USB | RN 13 87 90 —
s _NC USB | RP TRUE TRUE NC USB | RP 13 87 90
. _NC | TPXDP_CLK100IMN — TRUE TIRUE NC | TPXDP_CLK100MN 11 87 89
51 _NC 1 TPXDP_CLK100MP TRUE TRUE NC | TPXDP_CLK100MP 11 87 86
> _NC PCl _PME L — IRUE TRUE NC PCl _PME L .
. NC PCl _CLK33M OUT3 — TRUE TIRUE NC PCl _CLK33M OUT3 187
.1 _NC HDA SDI N1 TRUE TRUE NC HDA SDI N1 11 87 OO—IRE PCl E TBT_R2D P<3..0> 28 89
1 _NC_HDA_SDI N2 TRUE TRUE NC _HDA_SDI N2 11 87 Oo—IRE PCl E_TBT_R2D N<3..0> 28 80
51 _NC HDA _SDI N3 TRUE TRUE NC HDA_SDI N3 11 87 —IRE PCl E_TBT D2R C P<3..0> 28 89
s NC LPC DRECQO L TRUE TRUE NC LPC DRECQO L 13 &7 O—IRE PCIE TBT_D2R C N<3..0> 26 89
s NC CLINK CLK TRUE TRUE NC CLI NK_CLK 13 87
12 NC CLI NK_DATA TRUE TRUE NC CLI NK_DATA .
1 NC CLI NK_RESET L TRE_ TRE  NC CLINK RESET L o [ S a1 sz o0
. NC LPC CLK33M LPCPLUS R TRUE TRUE  NC LPC CLK33M LPCPLUS R 4 ¢ o D RE = 51200
C>—IRE DM _N2S P<3..1> s 12 89
> IRE DM _N2S N<3..1> s 12 89
. _NC EDP_| G BKL_PWM — TRUE TRUE NC EDP_| G BKL_PWM 12 87
& _NC _USB_ SMCP — TRUE TRUE NC USB_SMCP 87 90
o« _NC _USB_SMCN — TRUE TRUE NC _USB_SMCN 87 90

& _NC_SMC | NTERFACE 2 TRUE TRUE NC SMC | NTERFACE 2 .

87

11 87

11 87

11 87

11 87

TBT_A _D2R P<1>

PLACEABLE BEAD- PROBES FOR TBT

TBT_A D2R N<1>

lcmsm BEAD- PROBE BPAS53 1 No XNET_CONNECTI ONETRUE

lamsm BEAD- PROBE BPAS32 o XNET_CONNECTI ON=TRUE

SYNC MASTER=J15 M.B

SYNC DATE=10/31/ 201

NC & No Test
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X425G BOARD- SPECI FI C SPACI NG & PHYSI CAL 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, P65BGA 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’GA;:"
DEFAULT * Y =45_0OHM SE =45_OHM_SE 10 M 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 WM =DEFAULT =DEFAULT
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
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’GA;:" N N BGA PO72_SPA(I —
50_OHM SE | TOP, BOTTOM M 0.095 MM 0.095 MM o . . PESEA PO75_SPACE
50_OHM _SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
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’GA;Z" —
45_0'|M_SE T(J:’, BOTTOM Y 0.116 MM 0.116 MM e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
45_OHM_SE * Y 0.083 M 0.083 MM =STANDARD =STANDARD =STANDARD DEFAULT - 0.1 w ?
STANDARD * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK’G(’A;:" BGA_P1MM * 0.1 MM ? »
40_OHM SE | TOP, BOTTOM M 0.145 MM 0.095 MM o BGA_P2MM * 0.2 M
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD PO72_SPACE * 0.071 MM
_ PO75_SPACE * 0.075 MM 2
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 GAP
37_OHM SE | TOP, BOTTOM M 0.165 MM 0.095 MM o
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD St ackup- Def i ned Spaci ng Rul es
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 NECKGAP ’\bt e: O,It er dl el eCt r | c | s 0 058 mm nom nal ,
27P4_OHM SE | TOP, BOTTOM Y 0.265 W 0.095 WM Inner dielectric is 0.053 mm nomni nal .
27P4_OHM SE * Y 0.186 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1: 1_SPACI NG . 0.1 M 2
72_OHM DI FF  [isia, 10,1509, 15010 Y 0.105 MM 0.105 MM 0.120 MV 0.120 MM
72_OHM DI FF | 1SL2,1SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
72_OHM DI FF | TOP, BOTTOM M 0.146 MM 0.146 MM 0.120 MV 0.120 MM 1x_DIELECTRIC |  7op, BOrTOM 0.058 MM 2
- 1x_DI ELECTRI Cifs3, 15t4,1500, 151 0.053 MM 2
PHYSI CAL_RULE_SET LAYER oN %E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP 1X_D| ELECTRI Gib. o5, 156,157,150, 1 f1 0.101 MM 2 -
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.15u4.150,15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 M
80_OHM DI FF IsL2,1sL11 Y 0.092 W 0.092 W 0.120 mv 0.120 MM PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF | TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MV 0.155 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
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’GA;Z" - —
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD NET_PHYS| CAL_TYPE | AREATYPE | PHYSI CAL RULE SET
85_OHM DI FF  [ista, 150, 15t0,1 5010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM . PesE Pes_B
85_OHM DI FF | 1SL2, I1SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DI FF | TOP, BOTTOM M 0.105 MM 0.105 MM 0.125 MV 0.125 MM
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’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [isia, 1504, 1509, 15010 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, I1SL11 Y 0.078 MM 0.078 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM M 0.101 MM 0.101 MM 0.180 MM 0.180 MM
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’ GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 M

SYNC MASTER=SI DLE J45

SYNC DATE=12/10/ 201
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8 7 6 5 4 3 2 1
CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»GAP CPU '\bt Pr Oper t I es m AUX NET PRCPER-I—I ES
cPU_S0S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD — S
- ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
cPU_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD - — ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
- - - DM _=2N CPU 85D DM _S2N DM _S2N P<3: 0> s 12 87
CPu2TPas . ETPor s 27PA_CHMSE 27PA_CHMSE 27PA_CHMSE M M DM _s2N CPU_85D DM _S2N DM _S2N_N<3: 0> 5 12 87 D —tetaax op_ssn Dl SPI AYRCRT. DPA I G AUX CH P 12 83 85
oPU_85D i =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF —85_OM D FF oM s CPU 85D DM _N2S DM _N2S P<3: 0> 512 87 D—etaax D 8sn D SPLAYPCRT. DPA | G AUX CH N 12 83 85
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance. O DM_tes CPULBSD D23 DM _N2S N<3: 0> sz CD—e-taax De_f50 DLSRLAYRORT FPEIG ALix CH 2 288 88
! O—EDLnT CPU 50S CPU AGTI EDI _I NT 512 DP_IGAUX De_8sD DI SPILAYPCRT. DPB_| G AUX_CH N 12 83 85
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WE G O—ERL_amC CPLLS0S CPLLAGT] FDI_CSYNG 2 D
- i »H M _aK CPU_85D ClLK_DM DM _CLK100M CPU P 611
CPU_AGTL - =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_Di ELECTRI C 2 oM _ak CPU_85D ClLK_DM DM _CLK100M CPU N 61
cPUBM L R 8 ML . U VID R 0. 457 v P CO—CRULAKI3S Pl CcPU 85D QK POE CPU CLK135M DPLLREF_N .,
= _ - N CO—CPUAKI3S Pl CPU_85D CIK PCLE CPU CLK135M DPLLREF P ;
cPuU_cow g 20 ML ? CPU_VREF g 12 ML ? DR OKI3s PLI CPU 85D AKPOE CPU CLK1I35M DPLLSS N 6.
- - O—CRULAKIZE Pl CPU 85D AKPOE CPU CLKI1I35M DPLLSS P ¢ .
cPutTe . g ? D—CRULEDR cove CPU 27PAS CPU_COVP CPU_EDP_RCOVP s
CPU_VCCSENSE B 25 ML [ ED—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG RCOMP s
o - - X - - D—RUCEG CPU 455 cPy | TP CPU _CFG<19. . 0> o 18 86
st CPU signals with inpedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 CO—XDB_OK PCH K POE 8D| QK POE NC | TPXDP_CLK100MP 1187
H O—XDE_QK PCH K POE 8D| QK POE NC | TPXDP_CLK100M\ 1187
Spaci ng Rul e Sets S e lass e | XOP_CPU TOI e -
SPAG NG - = CO—XDE_TDo CPU 455 cPy | TP XDP_CPU_TDO o 18 86
5> RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D Xl_PiTNB Pl LAEQ Pl LiTP Xu:, O:,U T’\/B o 18 86
DM _2SAVE * =3X_DI ELECTRI C ? DM _2SAVE TOP, BOTTOM| =4X_DI ELECTRI C ? O—XDE_IX CPU 455 cPy | TP XDP_CPU_TCK o 18 86
DM _TXRX * =6X_DI ELECTRI C ? DM _TXRX TOP, BOTTOM| =10X_DI ELECTRI C ? —TBST CPUL45S CRULTE LLB_CRURCH TRST L oeee
— — — = : = - fa— CPU 455 UL TP XDP_BPM L<3..0> .
DM CLK2N2S * =6X_DI ELECTRI C ? DM CLK2N2S TOP, BOTTOM| =10X_DI ELECTRI C ? f— CPU 45S CcPU I TP XDP_BPM L<7. . 4> 6 18
DM CLK2S2N * =3X_DI ELECTRI C 2 DM CLK2S2N TOP, BOTTOM| =6X_DI ELECTRI C ? y ESELL CBLLAS CBLLLTP XDE_DBRESET_L e
— M ’ = M ED—XDE_PROY_| CPU 455 cPy | TP XDP_CPU PRDY_ L s 15 86
DM CLK2OTHER * =4X_DI ELECTRI C ? DM CLK2OTHER TOP, BOTTOM| =4X_DI ELECTRI C ? D —XDE_PREQ | CPU 455 cPy | TP XDP_CPU PREQ L s 15 86
— O CBU CATERR | CPU_45S CPU_AGTI CPU _CATERR L o a0
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—CRU BECl CPU 455 CPU VID CPU_PECI 6 14 41
oM _~ —SANE " OV _2SAVE O CPU_PROCHAT | CPU 455 CPU_AGITL CPU_PROCHOT L 6 40 41 58 C
DM _N2S DM _S2N * DM _TXRX =y CPU PR CPU 455 CPU_AGITL CPU_PWRGD 6 1418
- Vi PM THRMIRI P_| CPU 45S CPU 8M | PM THRMIRI P_L 6 14 41 DP / HDM NET PROPERTI ES
OM _S2N OM _N\2s DM _TXRX A NVEM | CPU 458 CPU_AGTI PM MEM PWRGD 61221 NET_TYPE
CLK_DM DM _N2S * DM CLK2N2S [CO—BM.SYNC CPU_45S cPU_AGTL PM _SYNC 512 ELECTRI GAL_GONSTRA NT_SET] PHYS! A SPACI NG
K om oM S2N " oM SN )_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOWP<2. . 0> s
= = - o—euvin CPU_45S CPUVID CPU_VI DSQUT s 58
CLK_DM * * DM CLK2OTHER CPUVID CPU_45S CPUVID CPU_VI DSCLK o 458]
PEG - SSD & TBT Do>—euvin CcPU 455 CPU VID CPU VI DALERT L o s
=== D CRULVOCSENSE CBLL27P4S cey vocsense | CPUVCCSENSE P o DP_TRT MO DP_85D pDLspLAayPorT | DP.TBTSNKO_ M. 76 97
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—CPU VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N o [ = —B = — DP TBTSNKO M.
DP_TBT_MQ DP_85D DI SPI AYPORT | 76 97
- - - - . - - — D CPUMEM VREE MVEM 12M 1 CPU DI MVA_VREFDQ 7 22 = =15 ——— DL SpLAYPGRT | DP_TBTSNKO M. _P<3.. 0> n o
PEG 80D =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF =80_OHM DI FF D> P e VREE NEM 12M | CPU DI MVB_VREFDO - = pragrvrs pep— B TEToN O M es . o
= e my_ CPU_MEM VREE MEM_PUR PPOV7 M VREFDQ A 22 23 24 a5 o2 = =L Sl P TBTSNKL M. C o3, 0=
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 GHT @ CPU_NEM VREE CPU_VREE PPOWS Ss ’\/EM Vm[:m B 22 25 26 85 E I')PiTRTiM 1 I')PiRRD Dl WW—T . o> 28 76 97 j—
LIVEM L ) TRT_ y S| M_C 3. .
PEG_2SAME * =3X_DI ELECTRI C 2 PEG_2SAMVE TGP, BOTTOM =4X_DI ELECTRI C ? [Z=»—CRU MVEM VREE MEM PR PPOV75_S3_MEM VREFCA ., 25 24 25 26 85 89 o2 DB_TRT_M1 DB_A50 DLSPLAYPORT DP TBTSNK1 M. P<3..0> e
— PPOV75_S3_MEM VREECA [z DP_85D DI SPI AYPORT .. 28 97
PEG_TXRX * =6X_DI ELECTRI C ? PEG_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? [z CRULVEMVREE MEMBVR “itale = DP_85D DI SPL AYPORT. DP_TBTSNK1 M._N<3..0> 2 o
PEG 20THER * =4X_DI ELECTRI C ? PEG 20THER TGP, BOTTOM =6X_DI ELECTRI C ? 2> —IBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH P . o,
= - > —IBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH N .
PEG_2CLK * =7X_DI ELECTRI C ? PEG_2CLK TOP, BOTTOM =10X_DI ELECTRI C ? @ DP 85D u:’ TBTSNKO ALJ)(C'_| C P 26 83 07
_ _ = DP_85D DP_TBTSNKO_AUXCH C N zs 63 o7
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > —IBISNK AUXCH DP_85D DP_TBTSNK1 AUXCH P .o/
=== = [ IBISNK_AUXCH DP_85D DP_TBTSNK1 _AUXCH N .
PEG3_2SAME * =4X_DI ELECTRI C ? PEG3_2SAME TOP, BOTTOM =6X_DI ELECTRI C ? @ I')Piﬂﬁl') u:’ TBTSNK]. ALJ)(C‘“' C P 26 83 o7
PEG3_TXRX * =8X_DI ELECTRI C I PEG3_TXRX TGP, BOTTOM =12X_DI ELECTRI C 2 > DP_85D DP_TBTSNK1_ AUXCH C N 25 83 o7
PEG3_20THER * =5X_DI ELECTRI C ? o PEG3_20THER TOP, BOTTOM =8X_DI ELECTRI C ? T B
PEG3_2CLK * =8X_DI ELECTRI C ? o PEG3_2CLK TOP, BOTTOM =12X_DI ELECTRI C ? T
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
PEG * =SAME * PEG 2SAME PEG3_* =SAME * PEG3_2SAME
PEG R2D PEG D2R * PEG TXRX PEG3_R2D PEG3_D2R * PEGE_TXRX
PEG * N N PEG 20TFER p— " " PECE 20TTER [>—PBOE 2R GRU PEG 80D PEG3_D2R PEG D2R C P<7..0> o8 70
= = - — = PC E_D2R GPU PEG 80D PEG3_D2R PEG 2R C N<7..0> o8 70
PEG * CLK_* * PEG 2CLK PEG3_* CLK_* * PEG3_2CLK [ZD—BCLE_2R GPU PEG 80D PEGR_2R PEG D2R P<7..0> 0 85
[ EBOE 2R GRU PEG 80D PEG3_D2R PEG D2R N<7..0> 0 85
DI G TAL VI DEO SI GNAL CONSTRAI NTS =y PO E_RoD GPU PEG 80D PEGR_R2D PEG R2D C P<7..0> o 70 8
PHYSI CAL_RULE_SET LAYER ALLON ROUTE | 3 i MUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ZD—PAERD GRU BEG A0 PEG3_RD PEC RID O Ner.. 0= oo 70 88
- ON LAYER? ki [D—BCLE 2D GPU PEG 80D PEG3_R2D PEG R2D P<7..0> 70
DP_85D * =85_CHM DI FF =85_OHW DI FF =85_OHW DI FF =85_OHW DI FF =85_CHM DI FF =85_CHM DI FF = PCE _R2D GPU PEG 80D PEG3_R2D PEG R2D N<7..0> 70
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [=»—BCLE 2R SSD CPU_85D PEG3 2R PCl E SSD D2R P<3..0> a6
= == =>—BCLE 2R SSD CPU 85D PEG3_[2R PCl E_SSD D2R N<3..0> 455
DP_2SANE * =3x_DI ELECTRI C ? DP_2SANE TOP, BOTTOM =4x_DI ELECTRI C 2 [oy_PQLE 20 SsD CPU_an PECA_RoD POl E SSD R2D C P<3. . 0> s o o
DP_20THER B =4x_DI ELECTRI C [ DP_20THER TOP, BOTTOM =6x_DI ELECTRI C 2 PCIE_R2D | CPU_85D PEG3_R2D PCl E_SSD R2D _C N<3..0> 53485
" - P - P [ CPU 85D PEG3_R2D PClE SSD R2D P<3..0> ..
HDM CLK_2CLK =7x_DI ELECTRI C _ HDM CLK_2CLK TOP, BOTTOM =10x_DI ELECTRI C _ E L LHED PFmiR?D PC‘ E SSD R2D '\K3 j O> 2
HDM CLK_2DP * =4x_DI ELECTRI C ? _ HDM CLK_2DP TOP, BOTTOM =6x_DI ELECTRI C ? _ m PFGﬁmRﬁTﬂT mlLHED PFGﬁI’)?F\’ PC‘ E TBT D2R P<3 . O> s 26 85
HDM CLK_20THER i =7x_DI ELECTRI C 2 HDM CLK_20THER ToP, BOTTOM =10x_DI ELECTRI C 2 = PEG 2R TRT CPU 85D PEG 2R PClE TBT D2R N<3..0> .6
= CPU_85D PEG 2R PCIE TBT_D2R C P<3..0> 27 A
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET D CPU 85D PEG 2R PCl E TBT D2R C N<3..0> 267 -
e — gy - o % g p— CpLLfen g, PO E TBT R2D P<3.. 05  u o SYRC RSTERCCLEAN X508 PR SYNC DATE-027 167 207
= R [»—BEG R2D TET CPU 85D PEG R2D PClE TBT_R2D N<3..0> 4 CPU CI)nSt r ai nt [
DI SPLAYPORT * * DP_20THER [ CPU 85D PEG R2D PCIE TBT _R2D C P<3..0> sz e ————
OV OLK K- N OV LK 2K ™ CPU_85D PEG R2D PCIE TBT_R2D C N<3..0> sz s - CH UN|>
= = - @ Appl e Inc. e
HDM _CLK DI SPLAYPORT * HDM CLK_? * ® <E4 LABEL>
HDM _CLK * * HDM CLK_20THER NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
Di splayPort/ TMDS intra-pair matching should be 0.127nm Inter-pair matching should be within 2.54cm Max Length 241.3nm ?ﬁg:skgéég&pA@EgYTngEpplﬁatgcﬂ NG
DI splayPort AUX CH intra-pair matching should be 0.127mm  Max | ength 330.2nm | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 111 O: 119
SOURCE: Cal pel la SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. Il NOT TO REPRODUCE OR COPY I T
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. I:i/ II;IEJI ;?G?rrE\s/EQésg;v:léBu SH I T IN WHOLE OR PART
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SATA 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’G(’A;:’{
SATA_85D * =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM_DI FF =85_OHM DI FF =85_OHM DI FE o
SATA_37SE * =37_oHM_SE =37_OHM_SE =37_OHM_SE =37_OHM SE =37_OHM_SE =37_GM_SE’
SATA_45SE * =45_0HM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_GM_SE’
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? o SATA_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
SATA_TXRX * =6X_DI ELECTRI C ? o SATA_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? B
SATA_20THER * =4X_DI ELECTRI C ? SATA_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
SATA_RCOWP * =6X_DI ELECTRI C ? o SATA_RCOWP TOP, BOTTOM =10X_DI ELECTRI C ? o

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
SATA_* =SAVE * SATA 2SAME
SATA_R2D SATA_D2R * SATA_TXRX
SATA_* * * SATA_20THER
USB 2.0 Interface 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’@;:{
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
USB_85D - —85_0M DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF -85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
usB . =4X_DI ELECTRI C ? o usB TOP, BOTTOM =6X_DI ELECTRI C ? y
USB_RBI AS * =6X_DI ELECTRI C ? o USB_RBI AS TOP, BOTTOM =10X_DI ELECTRI C ? N
BT_WAKE * =4X_DI ELECTRI C ? o BT_WAKE TOP, BOTTOM =6X_DI ELECTRI C ? 1}

USB 3. 0 | NTERFACE

CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER CA,IQL%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’GA#"
USB3_85D * —85_aMDI FF =85_0HM DI FF =85_0HM DI FF =85_CHM DI FF =85_OHM DI FF -85_CHM 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 o
USB3_2SAME * =3X_DI ELECTRI C ? — USB3_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? o
USB3_TXRX * =6X_DI ELECTRI C ? o USB3_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o
USB3_20THER * =4X_DI ELECTRI C ? USB3_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
USB3_* =SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* * * USB3_20THER

System Cl ock Si gnal

Constraints

NOTE: Lat est

I ntel

DG cal I s out

50o0hnms SE for

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’G&:’{
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—ff ’

CLK_SLOW * =4x_DI ELECTRI C 2
CLK_25M * =5x_DI ELECTRI C 2 | NOTE: 25MHz system cl ocks very sensitive to noise.

sys cl ocks

PCH Net Pr operties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SATA_85D SATA_R2D NC _SATA_A_R2D CP
[— SATA_85D SATA_R2D NC _SATA_A_R2D CN
[l SATA_85D SATA_?R NC _SATA A _D2RP
(e SATA_85D SATA 2R NC_SATA_A_D2RN
> SATA_85D SATA_R2D NC _SATA B_R2D CP
[l SATA_85D SATA_R2D NC _SATA B_R2D CN
SATA_85D SATA 2R NC_SATA_B_D2RP
[lRn SATA_85D SATA_?R NC _SATA B_D2RN

PCH_SATA_RCOWP

SATA_ROQVP

O USB_EXTA USB_85D USB USB_EXTA P
O USB EXTA USB_85D USB. USB _EXTA N

, EXTA USB_85D USB USB EXTA MUXED P
B _EXTA USB_85D USB USB_EXTA MJUXED N
[Z>—USB EXTA USB_85D USB USB LT1 P
[ZD>—USB EXTA USB_85D USB USB LT1 N

L NC USB_85D USB NC _USB_EXTCP

L NC USB_85D USB NC _USB_EXTCN

L NC USB_85D USB NC _USB_SDP

3 NC USB_85D USB NC USB_SDN
[ CPU 455 cPy | TP SMC_DEBUGPRT_RX L
[l CPU 455 cPy | TP SMC _DEBUGPRT_TX L
O—UsB s\ USB_85D USB NC _USB_SMCP
O—LlsE s\ USB 85D USB NC USB_SMCN

, NC USB_85D USB NC USB_ 6P

L NC USB_85D USB NC USB_6N

3 NC USB_85D USB NC USB 7P
Z»>—USBNC USB 85D USB NC USB_7N
O USB EXTB USB_85D USB USB_EXTB_P
O USB_EXIR USB_85D USB USB_EXTB N

L NC USB_85D USB NC _USB_EXTDP

L NC USB_85D USB NC _USB_EXTDN
O UsB BT USB_ 85D USB USB_BT P
CO—USB BT USB_85D USB USB BT N
[ USB_85D USB. USB BT _CONN_P
[ USB_85D USB. USB BT _CONN_N

, NC USB_85D USB NC USB | RP
[>—USB_NC USB_85D USB NC USB | RN
[Z=»>—USB_TPAD USB_85D USB USB_TPAD P
[Z—USB_TPAD USB_85D USB USB_TPAD N
= USB 85D USB USB_TPAD R P
iR USB_85D USB USB_TPAD R N

PCH USB_RBI AS

CO—BCHUSB RBIAS | PCH USB RBIAY  USB RBIAS

Cl ock Net

Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

®>—USB3_EXTA BX USB 85D USB3 2R USB3_EXTA D2R P
[ZD>—USB3_EXTA BX USB_85D USB3 2R USB3_EXTA D2R N
= USB_85D USB3 2R USB3_EXTA_D2R C P
= USB_85D USB3 2R USB3_EXTA D2R C N
[ZD>—USB3_EXTA TX USB_85D USB3_R2D USB3_EXTA_R2D P
>—USB3_EXTA TX USB_85D USB3 R2D USB3_EXTA R2D N
= USB_85D USB3 R2D USB3_EXTA R2D C P
= USB_85D USB3 R2D USB3_EXTA R2D C N
>—\USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R P
[Z»>—USB3_EXTB BX USB_85D USB3 2R USB3_EXTB D2R N
= USB_85D USB3 2R USB3_EXTB_D2R C P
= USB_85D USB3 2R USB3_EXTB_D2R C N
=>—USB3_EXTB TX USB_85D USB3_R2D USB3_EXTB_R2D P
>—USB3_EXTB TX USB_85D USB3 R2D USB3_EXTB_R2D N
= USB_85D USB3 R2D USB3_EXTB R2D C P
= USB_85D USB3 R2D USB3_EXTB _R2D C N
. USBR3 USB_85D USB3 2R NC USB3_EXTC D2RP
oD NG USR3 USB_85D USB3 2R NC USB3_EXTC D2RN
= USB_85D USB3 R2D NC USB3_EXTC R2D CP
USB_85D USB3 R2D NC USB3_EXTC R2D CN
. USBR3 USB_85D USB3 2R NC USB3_EXTD _D2RP
[Z»—NC UsB3 USB 85D USB3 2R NC USB3_EXTD D2RN
USB_85D usea roD | NC USB3_EXTD R2D CP
[lran USB_85D usea roD | NC USB3_EXTD R2D CN

=

ZE>—SYSOLK O K32K RIC CK SIONA5S | A K SIow SYSCLK_CLK32K_RTC
Z>—SYSCLK GLK25M SB CLK 25M 455 | A K 25M SYSCLK_CL K25M SB
= CLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R
> SYSOLK O K25M CAM CLK 25M 455 | A K 25M SYSCLK_CLK25M CAMERA
[Z=D>—SYSOLK O K25M TET CLK 25M 455 | A K 25M SYSCLK_CLK25M TBT

CLK 25M 455 | A K 25M SYSCLK _CLK25M TBT_R

SYNC MASTE|

TTTLE

| DLE J45

SYNC DATE=12/10/ 201

PCH Constraints 1

@ Appl e I nc.
®
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LPC Bus Constraints CH Net Properties .
Lo RouTE = 1 PCH Net Properties
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 NET_TYPE N NET TYPE
LPC_45S8 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD> o ELECTRI CAL_CONSTRA NT:SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL N SPACI NG
CLK_LPC_45S i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD -STANDARD LPC_AD L PC 45S LPC LPC AD<3..0> 13 40 82 PCH PM NET PCH 45S PCH SE PCH | NTRUDER L "
| — D>
[CO—LBC ERAME | L PC 45S LPC LPC FRAME L 13 40 82 [>—PCH PM NET PCH 45S PCH_SE PCH | NTVRVEN L 1
= PCH_PM NET PCH_45S PCH_SE PCH DSW/RVEN 12
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E I - o
PCH_PM NET PCH_45S PCH_SE PCH SRTCRST L "
LPC * 6 ML 2 PCH PM NET PCH 45S PCH SE PM RSMRST_ L 12 67 86
— PCH_PM NET PCH 45S PCH_SE PM SYSRST_L 12 19 40 86
CLK_LPC * 8 ML ? E I - o
= PCH PM NET PCH 45S PCH SE PM_PCH PWROK 12 19 86 91
[T —BCH PM NET PCH 45S PCH SE PM _PCH PWROK 12 19 86 91
s ntort Constraint - RO Skp_dss v R R Ty S I STy PC_ass PaL S PM DSWPWRGD .z 1o se D
MBus Interface nstraints CO—S\BLS_PCHDATA | —_SMA. PCH_PM NET PG 455 PCH_SE PM PCH_SYS_PVWROK ; 15 10 10 s
_ , PCH 0 | SMB 45s SMB SML_PCH 0_CLK 13 43 D> LEML L = PM PWRETN L
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 3 PCH 0| |  SMB 45S SMB SML_PCH 0_DATA 13 43 CzD>—BCHLPMNEL PCH_ 458 POHSE 2 ae a0
= SMB_45S SMB SM._PCH 1 _CLK [Z>—BCH PM NET PCH_45S PCH_SE PMTHRMIRIP L R .44
SMVB_458 i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD === amo YN SML_PCH 1 _DATA e [®—BCH PCLE_ WAKE PCH 45S PCH SE PCl E WAKE L 12 33 35 86
== ——SME s > —BCH PMNET PCH 45S PCH_SE PCH RCIN L 1a
y = OO—HA BT AK HDA 45S HDA HDA BI T _CLK s
SPACI NG_RULE_SET LAYER LINETOLINE SPACING | v& Gﬂ _ D HDA_45S HDA HDA_BIT_CLK R 1 >—SPLME SPI_45S SPI 3X SPI _ALT_CLK
sve * =2x_DI ELECTRI C 2 [O—HDA_SYNC HDA_45S HDA HDA_SYNC 1 s2 C»—SPL_MEB SPL_45S SPl SPI_CLK s0
D HDA 45S HDA HDA SYNC R 1 =»>—SPLME SPl_45S SPL SPI_CLK R 13 50
D HDA_45S HDA HDA RST R L 1 CD>—SBLMB SPl_45S SPI 23X SPI_M.B CLK 50
HD Audio I nterface Constraints O —HDARST | HDA_45S HDA HDA _RST_L 1 s =>—SBL_MB SPL_45S SPL 3X SPI _SMC CLK 40 50
— [CO—HRASDND HDA_455 HDA HDA_SH NO o2 SPL_MEB SPL_45S SPLax SPI_ALT CS L
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP HDA SDINO_R HDA 45S HDA CS4208_HDA SDOUTO_R &, = = = —
ON CAYE] | m— SPL_MEB SPl_45S Spl SPI _CSO_L s0
— HDA_SDOUT. HDA_45S HDA HDA_SDOUT 1 52 = = =
HDA_45S i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = = A sms oA HDA SDOUT R C>—SBLMB SPl_45S SP| SPI_CSO R L 13 50
_ 110 >—SBL_M B SPL_45S SPL3X SPI_MB CS L 50
= [CO—USB3_SD R2D USB3 85D USB3 R2D USB3_SD R2D C P 13 20 81 86 CD>—SBLMB SPl_45S SPI 3X SPI _SMC CS L 40 50
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
- [O—LSEa_SD RD USB3 85D USB3 R2D USB3_SD R2D C N 13 20 81 86
» SPI_MB SPl_45S SPIL 3X SPI_ALT_1O1_M SO
HDA B =2x_DI ELECTRI C ? CO—UsSB3_SD 2R USB3 85D USB3 2R USB3_SD_D2R P 13 20 81 86
- _SD R USB3_85D. USB3_D2R USB3_SD D2R_N =>—SBLMEB SPl_45S SP SPL_M SO 13 50
i o—=82.3D | = = 13 20 61 00 =>—SPL_ME SPL_45S SPl SPI_M SO R s
SPI Interface Constraints E>—SeL_ME SPL_458 SPLax SPI_MB 10L_M SO %
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’GA;:" E Sl 7M B Sl 74§§ SPLax SPI S'VC M SO 0 %0
= =»>—SPLME SPI _45S SPI 3X SPI _ALT_| G0_MOSI
SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
—SEL_MB SPl_45S [S= SPI _MOSI 50
_ C—SBLMB SPL_45S SPl SPI_MOSI _R 13 50 C
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT >—SBLMB SPl_45S SPI 3X SPI_MB | &_MOSI 0
- " oL P CD—SBLMB SPl_45S SPIL 3X SPI _SMC_MOS| 40 50
- - — C»>—SPLMB I SPI _45S SPI 3X SPI _1 O<2> 13 50
SPIsx Sx_DIELECTR C ? C»—SPLMB 1@ SPL_45S SPI 3X SPI_MB |2 W L s
) ) [—>_BQE s @D bQLE 85D baE oD PCIE AP R2D P - o >—SPLMB I SPl_45S SPIL 3X SPI _ALT 12 WP L
PCH Singl e Net Constraints [>—BQE AP ®2D PCIE_85D PO E_R2D PClE_AP_R2D N B @ C>—SBL_MB I8 SPL_455 SP1 3x SPI _| O<3> 1550
ALLON ROUTE = D PCl E_85D PCl E_R2D PCIE AP R2D C P 13 33 CD—SBLMBI® SPl_45S SPIL 3X SPIL_MB |3 HOAD L 0
PHYSI CAL_RULE_SET LAYER ON LAYER? M NIMUM 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?:’» pCl Fﬁﬂ‘%r) pCl FﬁR?r) PC‘ E AP RQD C N 133 spy 7M B e spy 74%% Pl 3X SPI ALT I m FO_D I_
PCH_45S i =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ PCIE 85D PCl E_R2D PClE AP R2D PI _P oy 1o -y - TPAD SPI SCLK .
= PCl E_85D PO E_R2D PClE AP_R2D PI _N D> = ="
= = SPL_TPAD CS SPL_45S Spl TPAD_SPI _CS_L 38 85
PCIE_AP_I2R PCIE_85D PO E 2R PClE AP_D2R P 13 20 33
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VeI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VEEI GHT = == = = SPlL_TPAD SPL_45S Sl TPAD_SPI _M SO as 85
A A O—BCLE AP 2R PCLE 85D POLE R PCl E_AP_D2R N 13 20 33 D 2 o TPAD SPI_NCSI
PCH_SE * =2x_DI ELECTRI C ? PCH_SE TOP, BOTTOM =3x_DI ELECTRI C ? (253 PClE 85D PCE PR PCIE AP D2R PI_P 86 g BL_TPAD Bl_453 SPl o e
D PCl E_85D PCE 2R PClE AP_D2R Pl _N a6
- [Z>—BCLE_CAVERA R2D PCl E 85D PCl E_R2D PCl E CAMERA R2D P 35 36
PCl - Ex press [Z>—BCLE_CAVERA ROD PCl E_85D PCl E_R2D PCl E_ CAMERA R2D N s 36
ALLON ROUTE = = PCl E_85D PCl E_R2D PCl E CAMERA R2D C P )
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»G?:’» @ pCl F78§D pCl FﬁR?r) PC‘ E CA\'VERA R2D C N -
PCI E_85D g =85_CHMLDI FF =85_OHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM.DI FF =85_OHM.DI FF [EZ®>—BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R P 13 20 36
N - - - - == D —BCLE_CAMERA 2R PCl E_85D PCE 2R PCl E_ CAMERA D2R N 13 20 36
CLK_PClI E_85D =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF E pCl F78§D pCl Fﬁr)?F\’ PC‘ E CA\'VERA UZR C P 5 36
= PCl E_85D PCE 2R PCl E_CAMERA_D2R_C N 35 36
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
N = = [ CLK | PC 455 QK IPC LPC CLK33M SMC R 11 10 B
PCl E_2SAME =2X_DI ELECTRI C ? _ PCl E_2SAME TOP, BOTTOM =4X_DI ELECTRI C ? _ PCH7| Prfﬂ KO a K L pf\74§§ a K| pC LPC O—K33M S’\/C 10 40
PCl E_TXRX - =6X_DI ELECTRI C ? PCl E_TXRX TOP, BOTTOM =10X_DI ELECTRI C ?
N P P = CLK | PC 455 QK IPC NC LPC CLK33M LPCPLUS R ., ¢
PCl E_20THER =4X_DI ELECTRI C 7 _ PCl E_20THER TOP, BOTTOM =6X_DI ELECTRI C [ _ pCl F70 K100M CplLAEQ a KﬁP(‘J E PC'_| O_K33M PC‘ I N e
POIE_2CLK i =7X_DI ELECTRI C ? POIE_2CLK ToP, BOTTOM =10X_DI ELECTRI C ? ED—BCOLE_Q KI00M CPU 455 K POE PCH CLK14P3M REFCLK 1
N - P - P ED—BCLE QL K100M CPU 455 K POE PCH CLK33M PCl OUJT 110
PCl ECLK_20THER =7X_DI ELECTRI C 7 PCl ECLK_20THER TOP, BOTTOM =10X_DI ELECTRI C [ E pCl FﬁCI K1 n0M7 a KﬁP(‘J F78§D a KﬁP(‘J E PC‘ E O—KlOOM PO_| P "
ED—BCLE QL KI00M | ClK PCIE 85D CAKPOE PCl E_CLK100M PCH N 1
I CD—BCE QKIOOMTET QK POE 85D AKPOE PCl E_ CLK100M TBT P 11 28
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ED—BCLE_OLK100M TET] ClK PCIE 85D AKPOE PCl E_CLK100M TBT_N 11 28
PO E * ZoAVE " PO E 25AE CO—BCE QKIOOMDOTL  CIK PCE 85D CAKPOE PCH CLK96M DOT_P 1
— - e ED—BCE QKIOOM DO QK POE 85D AKPOE PCH CLK96M DOT_N n
PCl E_R2D PCl E_D2R * PCl E_TXRX =D —BCLE CLKIOOM SATA PCIE 85D AKPOE PCH CLK100M SATA P 1 —
fa— " " PO E 2OTER ED—BCLE QLKI00M SATA  PCLE 85D CAKPOE PCH CLK100M SATA N n
— = CO—BCLE QKIOOM ENET  PCIE 85D AKPOE PCl E_ CLK100M SD P
PCl E_* CLK_* * PClI E_2CLK [O—BCLE CLKIOOM ENET  PCIE 85D QK POE PCl E_CLK100M SD_N
K POE " " POl EQLK 20TER [O—BCLE_QLKI00M AP PCl E_85D CAKPOE PCl E_ CLK100M AP_P 11 33
— = [O—BCLE QLKI00M AP PCl E_85D AKPOE PCl E_ CLK100M AP_N 1133
= PCl E_85D CAKPOE PCl E_CLKI0O0OM AP_CONN P 45 56
= PCl E_85D AKPOE PCl E CLK100M AP_CONN N 5 g6
[O—BCLE G KI00M S2 ClK PCIE 85D AKPOE PCl E CLKIOOM CAVERA P ., 5
CO—BCLE A KI0OM S2 ClK PCIE 85D CAKPOE PCl E_ClL KIOOM CAVERA N 4 5
= CIK_PCIE 85D CK POE PCl E_CLK100M CAMERA C P s 36
= CIK_PCIE 85D CK POE PCl E_CLK100M CAMERA C N s 36
SYNC MASTER=CLEAN X305 PEG SYNC DATE=02/18/ 2014 A
ZD—PCLE_QLKI0OM EW ClK PCIE 85D AKPOE PCl E_ CLK100M SSD P 11 34 PAG -
cCpaF asn] aKeaE PCI E_CLK100M SSD N o PCH Constraints 2
Py anem e siEE
[==D—BCLE_CLK100M GBI QK PO E 85D QK POE PEG CLK100M P 11 70 85 Ap le I nc <SCH_NUM>
[lRco ClK PClE_85D CK PCE PEG CLK100M N 11 70 85 p ° v asge
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY_OF_APPLE | NC.
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| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 113 OF 119
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Menory Bus 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 NEO(‘G&:"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

VEM DATA2SELF * =2x_DI ELECTRI C| ? MVEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ?
VEM_DQS2OWNDATA * =2x_DI ELECTRI C| 2 VEM_DQS2OWNDATA  TOP, BOTTOM| =5x_DI ELECTRI C 2
MEM_CMD2CND * =2x_DI ELECTRI C| ? MEM_CMD2CMD| TOP, BOTTOM| =5x_DI ELECTRI C ?

VEM_CMD2CTRL * =2x_DI ELECTRI C| ? MEM CMD2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?

MEM_CTRL2CTRL * =2x_DI ELECTRI C| ? MEM CTRL2CTRL | TOP, BOTTOM| =5x_DI ELECTRI C ?
MEM_CLK2CLK * =4x_Dl ELECTRI C| ? MEM CLK2CLK| ToP, BOTTOM| =8x_DI ELECTRI C ?

MEM_20THERVEM * =4x_DI ELECTRI C| ? MEM 20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ?

MEM _2PWR * =2x_DI ELECTRI C| ? MEM 2PWR | ToP, BOTTOM| =4x_DI ELECTRI C ?
MEM_2GND * =2x_DI ELECTRI C| ? MEM 2GND | Top, BOTTOM| =4x_DI ELECTRI C ?
MEM_20THER * =6x_DI ELECTRI C| ? MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?

Menory

Menory Net

Properties

Assi gnnent s

Bus Spaci ng G oup

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEis T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GiRULEisE.T
MEM_* _DATA_* * * MEM 20THER MEM A DQS 0 |MEM A _DATA 0 9 IVEM_DQS2OANDATA
MEM *_DQS_* * * MEM 20THER MEM A DQS_1 [MEM A DATA 1 * VEM DOS2OMKDATA
MEM_CMVD * * MEM 20THER MEM_ A _DQS_2 |MEM A_DATA_2 - IVEM_DQS2 OWKDATA
MEM_CTRL * * NEM_20THER MEM A DQS_3 [MEM A DATA 3 3 VEM_DQS2OVINDATA
MEM CLK * * NEM_20THER MEM A DQS_4 [VEM A DATA 4 3 VEM_DQS2OVINDATA
MEM A DQS_5 [VEM A DATA 5 * VEM DQS2 OMDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr MEM A DQS_6 [MEM A _DATA 6 * VEM DQs2 ON\DAT A
VEM * _DATA_* =SAVE * VEM DATA2SELF VEM A_DQS_7 |VEM_A_DATA_7 9 IVEM_DQS2OWNDATA
MEM B_DQS_0 [MEM B_DATA 0 * VEM DQS2 OMDATA

MEM B_DQS_1 |MEM B_DATA 1 * VEM_DQS2 OWNDATA

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DQS_2 |MEM _B_DATA 2 * NEm_Dqsgoj\j\bAﬁ;A
MEM_CMD MEM_CMD * VEM_CVD2CVD MEM B_DQS_3 |MEM B_DATA_3 * IVEM_DQS2OANDATA
MEM VD MEM CTRL * NEM GVD2CTRL NEM B_DQS_4 |VMEM B_DATA 4| *  |VEM DQS2OMDATA
MEM CTRL MVEM_CTRL * VEM CTRL2CTRL | MEM B_DQS_5 |MEM B_DATA 5 * VEM DQS2OWNDATA
MEM CLK MEM CLK * [Memakea NEM B _DQS 6 [VEMLB_DATA 6|  *  |VEM DGS2OMDATA
MEM_* MEM_* * VEM_20THERVEM MEM B_DQS_7 [MEM B_DATA 7| *  |vEM.DQs2OMDATA

DDR3 (Menory Down):
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair

DQS i ntra- pai

r matching should be within 0.127mm no inter-pair

DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj.
inter-pair matching should be within 0.508nm
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.

CLK intra- pai

A/ BA/ CMD si gnal s should be matched within [ CLK-2.54mi]
spacing is 4x dielectric,
fromdie pad to first DRAM device is 139. 7nm nex,
SFF Platform DG Menory Down
not yet provided)

DQ DQS/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Doubl e checked with Doc#486985 Chief River
SOURCE: Need to re-confirm CRW DG f or

r matching should be within 0.127mm

Menory to Power Spacing

menory down (Intel

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE
MEM_PWR MEM_* * MEM 2PWR
MEM_PWR DEFAULT

Menory

to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

NEM_*

*

MEM 2GND

CLK is 5x dielectric.

mat chi ng requirenent.

to [ CLK+2.54m] of CLK pairs.

to |l ast DRAM device is 194.31nm nmax.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QKO MEM 72D MEM O K MEM A CLK P<0>
O MEMA CKO MEM 72D MEM O K MVEM A _CLK N<O>
D MEM A QLK1 MEM 72D MEM G K MEM A _CLK P<1>
> MEM A LK1 MEM 72D MEM O K MEM A CLK N<1>
O MEMA CNTIO MEM 40S MEM CTRI MEM A_CKE<0>
> MEM A CNTL1 MEM 40S MEM CTRI MEM A_CKE<1>
> MEMA CNTLO MEM 40S MEM CTRI MEM A_CS L<0>
D MEMA_CNTL1 MEM 40S MEM CTRI MEM A _CS L<1>
> MEM A CNTLO MEM 40S MEM CTRI NMEM A _ODT<0>
MEM A_CNTI 1 MEM 40S MEM CTRI MEM A_ODT<1>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 40S MEM CNVD MEM A RAS L
O MEMA D MEM 40S MEM CNVD MEM A CAS L
O MEMA D MEM 40S MEM CNVD MNEM A VE L
O MEM A DATA O MEM 45S MEM A_DATA O MEM A_DQ<7. . 0>
O MEM A DATA 1 MEM 45S MEM A_DATA_1 MEM A DQ<15. . 8>
O MEM A DATA 2 MEM 45S NEM A_DATA_2 MEM A _DQ<23. . 16>
O MEMA DATA 3 MEM 45S MEM A _DATA 3 MEM A _DQ<31. . 24>
O MEMA DATA 4 MEM 45S MEM A _DATA 4 MEM A _DQ<39. . 32>
O MEMADATAS MEM 45S NEM A_DATA_5 MEM A _DQ<47. . 40>
O MEMA DATA 6 MEM 45S MEM A_DATA_6 NMVEM A _DQ<55. . 48>
[T MEMA DATA 7 MEM 45S MEM A_DATA_7 NMEM A DQ<63. . 56>
o MVEM A_DCS( MEM 85D MEM A _DQS_Q MEM A_DQS_P<0>
LA MEM 85D MEM A_DQS_Q MEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DS MEM 85D MEM A DQS_1 NMVEM A_DQS_N<1>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A_DQS_P<2>
O MEMA D2 MEM 85D MEM A _DQS 2 MEM A_DOS_N<2>
CO—MEMA_DOS3 MEM 85D MEM A _DQS_3 MEM A_DQS_P<3>
CoO—MEMLA_DOS3 MEM 85D MEM A DQS 3 MEM A DQS N<3>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA D4 MEM 85D MEM A _DQS 4 MEM A_DOS_N<4>
CoO—MEMLA_DQSS MEM 85D MEM A DQS_5 MEM A_DQS_P<5>
O MEM A DXSS MEM 85D MEM A DQS_5 MEM A_DOS_N<5>
oD MEMLA_DQS6 MEM 85D MEM A _DQS_6 MEM A_DQS_P<6>
> MEMLA_DQS6 MEM 85D MEM A DQS 6 MEM A DQS N<6>
> MEM A DOS7 MEM 85D MEM A DS 7 NMVEM A_DQS_P<7>
[ MEM A DQS7 MEM 85D MEM A DQS 7 MEM A _DOS _N<7>
O MEMB AKo MEM 72D MEM QL K. MEM B _CLK P<0>
O MEMB AKO MEM 72D MEM QL K NVEM B_CLK N<O>
> MEMB OKI MEM 72D MEM O K MEM B_CLK P<1>
MEM B CI K1 MEM 72D MEM QL K MVEM B_CLK N<1>
O MEM B ONTLO MEM 40S MEM CTRI MEM B_CKE<0>
D> MEMB_ONTL 1 MEM 40S MEM CTRI MEM B_CKE<1>
> MEM B ONTLO MEM 40S MEM CTRI MEM B_CS L<0>
[ MEM B CNTL1 MEM 40S MEM CTRI MEM B_CS L<1>
> MEMB CNTLO MEM 40S MEM CTRI MEM B_ODT<0>
O MEMB CNTL1 MEM 40S MEM CTRI MEM B_ODT<1>
D MEM B QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEBE QD MEM 40S MEM CNVD MVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B VE L
O MEM B DATA O MEM 45S MEM B_DATA_Q MEM B_DQ<7. . 0>
O MEM.B_DATA 1 MEM 45S MEM B_DATA_1 MVEM B_DQ<15. . 8>
O MEM B DATA 2 MEM 45S MEM B_DATA 2 NMVEM B_DQ<23. . 16>
O MEM B DATA 3 MEM 45S MEM B DATA 3 MEM B_DQ<31. . 24>
O MEM B DATA 4 MEM 45S MEM B_DATA 4 MVEM B_DQ<39. . 32>
O MEMB DATAS MEM 45S MEM B_DATA 5 MEM B_DQ<47. . 40>
O MEM B DATA 6 MEM 45S MEM B_DATA_6 NMVEM B_DQ<55. . 48>
O MEM B DATA 7 MEM 45S MEM B_DATA_7 NMVEM B_DQ<63. . 56>
CO—MEMLB_DQS0 MEM 85D MEM B _DQS_Q MEM B_DQS_P<0>
CO—MEMLB_DQS0 MEM 85D MEM B DQS 0 MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM B DQS 1 MEM B_DOS N<1>
OO MEMEB DOS2 MEM 85D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B DQS2 MEM 85D MEM B DQS 2 MEM B_DOS N<2>
CoO—MEMB_DQS3 MEM 85D MEM B _DQS_3 MEM B_DQS_P<3>
CO—MEMB DOS3 MEM 85D MEM B DQS 3 VEM B_DQS_N<3>
LB MEM 85D MEM B _DQS_4 MEM B_DQS_P<4>
MEM 85D MEM B DQS_4 MEM B_DOS_N<4>
MEM 85D MEM B DQS_5 MEM B_DQS_P<5>
MEM 85D MEM B DQS_5 MEM B_DQS _N<5>
MEM 85D MEM B DQS_6 MEM B_DQS_P<6>
MEM 85D MEM B DQS_6 MEM B_DOS _N<6>
MEM 85D MEM B DQS_7 MEM B_DQS_P<7>
MEM 85D MEM B DQS 7 NVEM B_DQOS N<7>
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Di spl ayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TVPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints
I O IBLARD TBIDP 85D TBIDP_R2D TBT_A R2D C P<1..0> 28 31
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O IBLARD TBIDP_85D. TBIDP_R2D. TBT_A R2D C N<1..0> 28 3
N - - _ _ _ _ - TBT_A RPD TBIDP 85D TBIDP_R2D TBT A R2D P<1..0> 2
TBT_SPI _45S =45_0OHM_SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD | — TRT A FoD TRTOP AeD TRTop RoD TBT A R2D Ne1_ 0> -
- s OO—RAlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<1> 26 31
ACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEI G—rr _ =S Deaisu DB 850 D SPLAYBORT DP TBTPA M. C N<1> o
TBT_SPI * =2x_DI ELECTRI C ? O AlsXM DP_85D DI SPI AYPORT DP_TBTPA M.__P<1> a
O—RAlsXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> a1
Thunder bol t/ DP Connector Signal Constraints e e_ssn pospppoRr DB A LSX M. Pel> .
I OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 2
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP e IBTPA M DP_85D DI SPLAYPORT. DP_TBTPA M._C P<3> 26 31
TBTDP_85D « ~85_OMMDIFF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF CED—P_TEPAM DB_A50 oiseLavecer | DP TBTPA MG N<3> i
CD—DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 2
[T DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3> 2
O IBLA R0 TBIDP 85D TBIDP PR TBT_A D2R C P<0> 2
OO IBLA R0 TBIDP_85D. TBIDP_PR TBT_A _D2R C N<O> a1
. . . s . CO—IBLA R0 TBIDP 85D TBIDP 2R TBT_A_D2R _P<0> 28 31
SOURCE: Bill Cornelius’s Thunderbolt Routing Notes = _T8T_a om0 ——— TRTOE 2R TBT A D2R N<O> o
. D —IBL A 2R TBIDP_85D. TBIDP_ PR TBT_A D2R C P<1> a1
TBT_DP I nterface Constraints CD—IBLA 2RI TRTDP_85D IBTDP_ 2R TBT_A D2R C N<1> a
PHYSI CAL_RULE_SET LAYER ALLOWN ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#" E TRT7A7WR1 TRTm78§D TRTr)p*D?R TBT A D2R P<1> 26 %187
- ON LAYER? b CD—IBL_A 2RI TBTDP_ 85D TBTDP 2R TBT A D2R N<1> 28 a1 87
TBTDP_85D i =85_oM.DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O IBL A 2RI TBIDP 85D TBIDP PR TBT_A D2R1_AUXDDC P 2
— — CO—IBLA 2RI TBIDP 85D TBIDP PR TBT A D2R1_AUXDDC N 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ : TRTiAiAlJXm I')Piﬂﬁl') u:’ TBTPA ALJ)(C‘“' C P .
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME TOP, BOTTOM =4x_DI ELECTRI C ? CO—IBL A AUXCH DP_85D DP_TBTPA AUXCH C N 28 31
TBTDP_TXRX * =6X_DI ELECTRI C ? o TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? o : TRT*A*A“XO-' DP*RRD u:’ TBTPA AUXC._' P 31
- = E— - : = I [O—IBL A AUXCH DP_85D DP_TBTPA_AUXCH N a1
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER TOP, BOTTOM =6X_DI ELECTRI C ?
CD—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C P<1..0> P
= ED—IELE RD TBIDP 85D TBIDP_R2D TBT B R2D C N<1.. 0> 26 32
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- - C»—IBL_B R2D TBIDP_85D. TBIDP_R2D. TBT_B R2D P<1..0> 2
TBTDP_* =SAMVE * TBTDP_2SAMVE ED—IBL B R2D TBIDP 85D TBIDP_R2D TBT B R2D N<1..0> 22
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX > P_BISX M DP_85D DI SPLAYPORT DP_TBTPB M._C P<i1> 2 52
N N N S DB LsX M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1> 28 32
TBTDR_ TBTDP_20THER DP_B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M.__P<1> 32
DP B ISX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1> 32
DR B Lsx M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 32
DB Lsx M DP_85D DI SPI AYPORT DP_B LSX M._N<1> 32
»—DE_IETPE_M DP_85D DI SPL AYPORT DP_TBTPB M._C P<3> 28 32
DP_TRTPR M DP_85D DI SPL AYPORT DP_TBTPB_M._C N<3> 28 32
D> —2_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 32
[>—DE_IETPE_M DP_85D DL SPL AYPORT DP_TBTPB M. N<3> 3 Only used on dual -port hosts.
[ IBI_B 2RO TBIDP_85D TBIDP_D2R TBT_B D2R C P<0> 3 —
E»—IBL B 2R0 TBIDP_85D TBIDP_ 2R TBT B D2R C N<O> 32
D IEI_B_ 2RO TBTDP_ 85D TBTDP 2R TBT B D2R P<0> 28 32
= IELB 2RO TBIDP 85D TBIDP 2R TBT_B D2R N<O> 26 32
D IEL B 2RI TBIDP_85D. TBIDP_ PR TBT_B D2R C P<1> 2
=>—IELB& 2RI TBIDP_85D. TBIDP_PR TBT_B D2R C N<i1> 2
= IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B _D2R P<1> 28 a2
> IBL B 2RI TBIDP_85D TBIDP_ 2R TBT B D2R N<1> 2 32
= IEL_B& 2RI TBIDP 85D TBIDP 2R TBT_B D2R1_AUXDDC P 32
TBT B 2RI TBIDP 85D TBIDP PR TBT_B D2R1_AUXDDC N 32
E—IBL B AUXCH DP_85D DP_TBTPB_AUXCH C P 26 32
= IEL B AUXCH DP_85D DP_TBTPB_AUXCH C N 26 32
= —IEL B AUXCH DP_85D DP_TBTPB_AUXCH P 32
TIBT_B_AUXCH DP_85D DP_TBTPB_AUXCH N 32
Thunderbolt 1 C Net Properties
NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_85D DI SPI AYPORT DP_TBTSRC M._C P<3..0>
= DP_85D DI SPI AYPORT DP_TBTSRC M._C N<3..0> ol d h . Thunder bol id .
= DP_85D Nl SPLAYPORT DP _TBTSRC AUXCH C P y used on hosts supporting under bolt video-in
[ DP_85D DI SPI AYPORT DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 28
__SPI_| IBT SPI_45S | TRT SPI TBT_SPI _MOSI 28
TRT_SPL_M SO TRT_SPL_45S | TRT SPI TBT_SPI_M SO 20
O IBLSPL_CS_| IBT SPl_45S | TRT SPI TBT _SPI_CS L 28
SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
ampn= -
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M PI

| nterface Constrai nts

Properties

PHYSI CAL_RULE_SET

LAYER

ALLOV
ON

ROUTE
UAYER? 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

M PI_85D

=85_0HM.DI FF

=85_OHM DI FF

=85_OHM.DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

M Pl _20THER * =4X_DI ELECTRI C M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C ?
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ?
M Pl CLK_20THER * =7X_Dl ELECTRI C ? M Pl CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2C0LK
CLK_M PI * * M Pl CLK_20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
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

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMVD2CMVD * =2x_DI ELECTRI C ? S2_CMD2CMD | ToP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNMD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C| ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_Dl ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C| 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C| 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2?2
S2MEM 20THER * =6x_DI ELECTRI C| 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2

Menory

Bus Spaci ng Group Assi gnnents

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

35 36

36 86

36 86

35 36

35 36

36 86

36 86

35 36

35 36

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2 MEM O K NVEM CAM CLK P
O—S2 MM AK S2_MEM 85D S2_MEM QLK VEM CAM CLK_N
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L
™ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
>—S2_ MEM VD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L
OS2 MEM D S2_NMEM 45S S2_MEM CMD MEM _CAM BA<0>
OS2 MEM D S2_NMEM 45S S2_MEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CMD VEM CAM BA<2>
>—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO MVEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1>
[>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI VEM CAM Divkl>
S22 MEM A S2_NMEM 45S S2_MEM CMD MEM CAM A<14..0>
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0>
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
= M Pl _85D M Pl _DATA M Pl _DATA _CONN_P
= M Pl_85D M Pl _DATA M Pl _DATA CONN N
> MPL_aK s M Pl_85D K MPI MPl_CKP
> MPL_aK s M Pl_85D K MPI MPl_CLK N
T M Pl_85D K MPI MPI_CLK CONN P
By M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
[Een S2_NEM PUWR PPOV675_CAM VREF
[ees s S2_NEM PR PPOV675_MEM CAM VREFCA 36
™ S2_MEMPWR | PPOV675_NMEM CAM VREFDQ s

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE
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_MEM DATA* =SAME * S2_DATA2SELF -
= vevow [ s veion <omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM CTRI_ * s2 C'VDZCTRL - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM PVR | S2_MEM* - S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR DEFAULT
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SMC SMBus Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

, SVC 2 S3 SMB_45S lsvg | 2 38 40 43 86

. SMC 2_S3_ | SMB 458 SMB SMBUS SMC 2 S3_SDA 38 40 43 86

L SMC 1 S0 | SMB 458 SMB SMBUS _SMC 1 SO_SCL 40 43 48

> SMC 1 S0 |svass  [swvw | SMBUS SMC 1_SO_SDA 40 43 18

. SMC_0_SO_ | SMB_45S SMB SMBUS_SMC 0_SO_SCL 36 40 43 48 69 76 85 86
[CO—SMBUS SMC 0 SO SDA | SMR 458 SMB SMBUS _SMC 0_SO_SDA 36 40 43 48 69 76 85 86
CO—SMBUS SMC 5 SO SMB_45S SVB SMBUS_SMC 5_qg3_SCL 40 43 56 57 86

US SMC 5_SDA SMB 455 SVB SMBUS _SMC 5_G3_SDA 40 43 56 57 86
[=_SMBUS SMG_ 3 SO SMB_45S SMB NC SMBUS_SMC 3_SCL 0 42
[C>—SMBUS_SMC_3_SDA SMB_45S SMB NC SMBUS_SMC _3_SDA 0 42
SMBus Charger Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ 1TOl DI EEPAIR CHGR CSl _P 57
= 1TOl DI EEPAIR CHGR CsSlI _N 57
[ 1TOl DI EEPAIR CHGR CSO P 57
= 1TOl DI EEPAIR CHGR CSO N 57

SYNC MASTER=SI DLE J45 SYNC DATE=12/10/201
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ALLOW FOUTE == X425G Specific Net Properties X425G Specific Net Properties
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 = =
Sense_1Ta1_50S - i araR =s0_arv se =s0_arv se =s0_ar se 11 0 FFPAIR 11 0 FFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvsI AL seacine ELECTRI CAL_CONSTRAI NT_SET Prrs AL soncins l
THERM 1701 505 . [P ~s0_a se “s0_a se ~s0_a se 11 DFEPAIR 11 DFRPAIR [ SENSE_DI EEPAIR THERM 1TOL_45S THERM | | SNS CPUDDR P 16 66
= 2> —SENSE_DI EEPAI R THERM 1TOL_45S TeerM | | SNS _CPUDDR N 46 66
o FEPA R . 11 oiFRPAIR 11 oiFRPAIR 11 DFFPAIR 11 DFFPAIR o TLERM 1TOL 4SS Tueev | 1L SNS CPU DDR R P o
AU ot P - SioreaR 01w 01w 10 M 0.1 m oaw = THERM 1TQl_45S TeHERM | I SNS _CPU DDR R N a6
== [O—SENSE DI EEPAIR THERM 1TOl_45S THERM CPUTHVENS D2_P a8 = AUDI QDI EE AUDI O AUD_SPKRAMP_RSUBIN P
THERML455_CPVR SNS1 . i araR =45 am s 45 amse =45 amse 0.2 m orm i erpAIR THEEM 1TOI 4BS Theev | CPUTHVENS D2 N - = AUDL Ol EE ALDLO AUD_SPKRAMP_RSUBI N N__ ..
THERM 1TOL 4SS . [ a5 omse -as_omse -as.omse 1 1_DiFFPAIR 1 1_DiFFPAIR [ SENSE_DI EEPALR SENSE_1TOl_45S sense | | SNS LCD PANEL_P 16 69 96 o AUDI QDI EE AUDI O AUD_SPKRAMP_LSUBIN P,
= > —SENSE_DI EEPAIR SENSE_1TQl_45S sense |1 SNS LCD PANEL N 45 60 96 o AUDI ODI EE AUDI O AUD_SPKRAMP_LSUBIN N
sense_1701_ass . [ -as_omse -as_omse a5 omse 1 1_DiFFPAIR 1 1_DiFFPAIR T FrPAR THERM 1TOL 455 Trema | DDRBTHVENS DL P - e AUDL O EE AUDLO RSUBI N P -
[O—SENSE_DI FEPAIR THERM 1TOl_45S THERM | DDR3THMSNS D1_N s AUDI QDI EE AUDI O RSUBI N N s
— — [CO—SENSE_DIFEPALR THERM 1TOl_45S TeERM | FI NTHVBNS D P — AUDL ODJ EE AUDLO LSUBI N P -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE DI EEPAIR THERM 1TOl_45S THERM EINTHVBNS D N [z AUDI ODI EE AUDIL O LSUBI N N s
— : S— - - — - T >SENSE_0 EEPAL & SENSE_1TOL ass EnsE | SNS 1V35 MEM P - [O—AUDLQ DI EEPAIR AUDI CDI EE AUDL O 283 tg S Z 5183
AUDI O DI EFPAI R AUDI ODI EE AUDIO 5153
S = [CO—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE I SNS_1Vv35_MEM N s [ — L AD L L P
TR . “2x o ELECTRI C B Pu vecseNsE a0 - @0 Few = SENSE 1TOn 4ss sense |1 SNS_1V35_MEM R P . [—AUDIO DI EEPALR AUDI ODI EE AUDIO 5153
- 3 = = = I SNS 1V35 MEM R N [O—AUDLQ DI EEPAIR AUDI ODI EE AUDI O AUD LO2_L_N 153
Ao 2x D ELECTR C 2 o SENSE_1TQl_45S SENSE s = AUDL Ol EE ALDLO AUD SPKRAMP RIN P -
I [O—SENSE_DI FEPAIR SENSE_1TQl_45S SENSE | SNS Al RPORT_P D AUDI ODI EE AUDIL O AUD_SPKRAMP_RI N N s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [O—SENSE_DI FEPAIR SENSE_1TQl_45S SENSE | SNS Al RPORT_N o AUDIL QDI EE AUDL O AUD SPKRAMP LIN P s
== === D SENSE_1TQ1_45S SENSE I SNS AIlRPORT R P a6 D AUDL ODI EE AUDL O AUD SPKRAMP LI N N 53
aND . =STANDARD ? NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET D QF'\BF71 Tl 74§§ SENSE I SNS Al RPm—r R N w© — AUDL ODJ EE AUDLO SPKRA'\P RI N P o
aKraE @0 . o [O—SENSE_DIFEPALR SENSE_1TQl_45S sense | I SNS LCDBKLT N o AUDL QDL EE AUDLO SPKRAMP_RI N_N -
=== [ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS_ LCDBKLT P 63 = AUDL ODI EE AUDLO SPKRAMP LI N P s
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | VeI GHT i ik . il — DI EEPAIR SENSE_1TOl_45S sense | I SNS LCD PANEL_N 46 69 96 = AUDI ODI EE AUDIO SPKRAMP_LI N N 5
= = i ao SaTA . 0P [ —SENSE_DI EEPAIR SENSE_1TQ1_45S SENSE I SNS LCD PANEL_P 46 69 96 [=®—ALDLQ DI FEPALR DI FEPAI R AUDI O SPKRCONN_SL_QOUT_P 53 55 86
o P . 0.20 Wt 1000 - — [=»—AUDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N 53 55 86
— use a0 G0_P2m AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN_SR_QUT_P 53 55 86
PUR_P2MM . 0.20 Wt 1000 crrac <o roren | [ > SENSE_1TQl_45S SENSE ISNS PCH R P s [=>—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT_N 53 55 86
- o SENSE_1TQl_45S SENSE I SNS PCH R N 5 [O—ALDLQ DI FEPAIR DI EEPAI R AUDIL O SPKRCONN L_QUT P 53 55 86
SBPoR ST | e [>—SENSE_DIEEPALR SENSE_1TOl_45S SENSE I SNS TPAD P a5 [O—AUDLQ DIEEPAIR DI EEPALR AUDI O SPKRCONN _L_QOUT_N 53 55 86
uss S8_POVER . o [=D—SENSE_DI FEPALR SENSE_1TOl_45S SENSE I SNS TPAD N a5 [O—AUDLQ DI EEPAIR DI EEPALR AUDI O SPKRCONN_ R QUT_P 53 55 86
[O—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN R OUT_N 53 55 86
[ —SENSE DI EEPAIR SENSE_1TQ1_45S SENSE | SNS HS OTHERS5V_P as AUDI O DI FEPAI R DI EEPAI R AUDL O AUD MC IN1L RP
[ —SENSE DI EEPAIR SENSE_1TQl_45S SENSE | SNS HS OTHERS5V_N as [ED—ALDL Q DI FEPALR DI EEPAI R AUDL O AUD MC IN1 R N
PHYSI CAL_RULE_SET LAYER ALLON BUTE |\ VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 2L NSE_D) PEPAI R SENSE_1TOL 455 SENSE I SNS_HS OTHERSV3_P 44 AUDI Q DI FEPAI R DI EEPAI R AUDI O CODEC HS M C P 51
- ON LAYER? _— [E>—SENSE DI FEPAIR SENSE_1TOl_45S SENSE. I SNS_HS OTHER3V3_N a4 [—AUDLO DI EEPALR DI EEPAI R AUDI O CODEC HS M C N 5
MEM 40S * 0.09 MM 100 ML [O—SENSE DI EEPAIR SENSE_1TOl_45S SENSE. I SNS HS COWVPUTI NG P a4 [ —AUDLO DI EEPALR DI EEPAI R AUDI O AUD MCINL L P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRIDE [CO—SENSE_DI FEPAIR SENSE_1TOl_45S SENSE | | N aa DI EEPALR AUDI O AUD MC IN1 L N
MEM 72D * 0.09 WM 100 ML DI EEPAIR AUDLO AUD HS MC P 54 55
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ — zig—lig —ZZ: ZEE gwg : 2@ z s % DL EEPAL R AUDLO AUD HS M C N 54 55
- s
NEOJ'\EAR??DZS OJE;I e OVERR! DE S O.cw%gm Dléﬂ\/l 1g2ml\élEL - - - :@ SENSE_DI FEPAI R THERM 1TOL_45S ThERM | P1VO5_GPU PEX | OVDD SNS P T ALDIQ HS MC P ot s
= _ L1t P1V05_GPU_PEX_L OVDD_SNS N D Leoea 3 ALDLO HS M G N s s
'\/EO\/'\E/IFT?ISEED O\/EF:?I DE OVERRI DE OVERRI DE OO\/%F??I EW lg\/cgmll\gEL OVERRI DE OVERRI DE @m*m A — 9 74§§ . DI FFERENTI AL_PAI R - DL FEPAL R ADLO AUD w\‘N |_|S M C P
- DI EEPAI R AUDI O AUD CONN HS M C N
PCl E_85D * 0.09 WM 10 WM - [ZDp—SENSE_DLFFPALR __JTHERM 455 CPLVRLSNSI LHERM 1 CRUVR | SNS1 LPLVR LSNSL B - AUDI O DI EFPAI R AUDI ODI EE AUDLO AUD LB R P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D —SENSE_DLEEPALR  [THERM.A5S CPUVRLSNSI THERM | CPUVR | SNS1 CPUVR | SNS1_N s 55 e ) | AUD LO8 R N e
AUDI O DI EFPAI R AUDI ODI EE AUDLO
B 85D T 1 L i [ —SENSE_DIEEPAIR  [THERM 45S CPUVRI SNSI THERM | covrisnse  CPUVR | SNS2_ P us s — ADLos L P s s
USB_85 oP 0. MM 500 M o> _SENSE DI FEPALR _[THERM 455 CPUVRI SN1 TrERu | cove s CPUVR | SNS2 N s oo [—AUDLO DI EEPALR AUDI ODI EE AUDI O e+ 5153
CPU_27P4S | BOTTOM 0.23 MM 100 ML [ED—SENSE DIEEPAIR | THERM 455 CPUVRI SNS THERM | cpvR 1 sne CPUVR | SNS3_P s s [—AUDQ DI FEPALR ALDLCOLEE ALDLO 5153
USB3_85D TOP 0.1 WM 500 M L 2> —SENSE DI EEPAIR | THERM 455 CPUVRI SNS THERM | CPUVR 1 SN CPUVR | SNS3_N s s
USB3_85D 1 SL10 0.075 WM 0.090 MV [ SENSE_DI FEPAIR THERM 1TOL_45S THERM | CPUVR | SUM R P s
DP_85D 1'SL9 0.075 MM 0.090 MM [ZD—SENSE_DI FEPAIR THERM 1TOl_45S TeerM | CPUVR | SUM R N 5
PCl E_85D 1 SL10 0.075 MM 0. 090 MM
[3»—SENSE_DI FEPAIR THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 70 06
/> NSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MWP_| SNS1_N 0 96
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
7 62 01
1TOL_DI FFPAI R * 1:1_DIFFPAIR - DI FEPAIR THERM 1TOl_45S THERM | GEXI MVP_| SNS1_P. 79 96 | m— S0_LOMER PP3V3_S5 i ij £ % 1 naga
CD—SENSE SB_PONFR PP3V3_S0 99 929893 92 37 95 98 29 34
[E0>—SENSE_DI FEPAI R THERM 1TOl_45S THERM | GEXI MVP_| SNS1_N 79 96 [ e — PP1V35 S3RSO CPUDDR i3 # wb o 7 dp 48 BLEE S
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP E AUDLO DI EEPAL R AUDL ODLEE AUDLO I S'\ls TBT N s D
SensE_ PR . ' 0.300 0.200 3.000 W 0.400 W 0.200 [ —AUDLQ DI EEPALR AUDI ODI EE amo | I SNS TBT P s
= AUDI ODI EE amio | I|SNS TBT R N w
= AUDI ODI EE amio | I|SNS TBT R P w
AMD Net Properties [ZD—SENSE_DI FEPAIR THERM 1TQl_45S THERM | | SNS_SSD P 5
NET_TVPE THERM 1TQl_45S THERM | I SNS_SSD N 5
ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL sPAci NG [ —SENSE_DI FEPAIR THERM 1TOL_45S THERM | | SNS_SSD R P s
THERM 1TQl_45S THERM I SNS_SSD_R_N a5
[=—SENSE_DI EEPAIR THERM 1TOl_45S THERM | GPUFB CS P 73 [T —SENSE_DI FEPAIR THERM 1TOL_45S THERM | P1VO5S0_CS P s 62
D THERM 1TOl_45S THERM | GPUFB CS N a7 73 = THERM 1TQl_45S THERM P1VO5S0_CS N 45 62
[E>—SENSE_DI EEPAI R THERM 1TOL_45S THERM | GPU TDIODE P 76
D THERM 1TOL_45S THERM | GPU TDIODE N w76 DI FFERENTI AL_PAI R
[=D—SENSE_DI EEPAIR SENSE_1TQl_45S SENSE GPU_VDDCI SENSE P [=D—SENSE_DI FEPAIR THERM 1TQl_45S THERM | pivossa_sense P1VO5S0_SENSE P .. rem—
= NSE_DI FEPAI R SENSE_1TOQl_45S SENSE GPU VDDCI SENSE N = THERM 1TOl_45S THERM | p1vosso_sense  P1VO5S0_SENSE N o,
[=D—SENSE_DI EEPAI R SENSE_1TQl_45S SENSE GPU VDDOI _SENSE XW P a0 [T SENSE_DI EEPALR THERM 1TOL_45S THerM | TBT_THERNVDP 26 48
NSE_DI FEPAI R SENSE_1TOl_45S SENSE GPU VDDCI_SENSE XW N 0 — THERM 1TOl_45S THerM | TBT_THERNVDN "
[E>—SENSE_DI EEPAI R SENSE_1TQl_45S SENSE GPUVCORE _SENSE P 79
[==>—SENSE_DI EEPALR SENSE_1TQl_45S SENSE GPUVCORE SENSE N 79 [=>—AUDLQ DI FEPAIR AUDI ODI EE. AUDI O CHGR CSI R P -
NSE_DI FEPAI R SENSE_1TQl_45S SENSE | SNS_PPOV95_SOGPU R P a7 AUDI ODI EE AUDLO CHGR CSI R N 5
[=D—SENSE_DI FEPAIR SENSE_1TQl_45S SENSE I SNS PPOV95 SOGPU R N P [>—AUDLQ DI EEPALR AUDL ODI EE AUDLO CHGR CSO R P 57 G\D GN\D
[==D—SENSE_DI EEPAIR THERM 1TOl_45S SENSE VSNS GPU 0V95 XW P 7 = AUDI ODI EE. AUDI O CHGR CSO R N - l
== THERM 1TOL_45S SENSE VSNS GPU 0VO5 XW N s
@_&Eusﬁm EEPAI R SENSE_1TO1_45S SENSE VDDA S0_CS R P a7 =
[l SENSE_1TOl_45S SENSE VDDO SO_CS R N a7
[EoD—SENSE_DI EEPAI R SENSE_1TQl_45S SENSE GPUFB CS R P W
= SENSE_1TO1_45S SENSE GPUFB CS R N a7 SYNC MASTER=SI DLE J45 SYNC DATE=12/10/ 201
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GDDR5 Frame Buffer 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‘@#"
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
GDDR5_CLK * =5x_DI ELECTRI C 2 GDDR5_CLK | TOP, BOTTOM| =5x_DI ELECTRI C 2
GDDR5_CMD * =3x_DI ELECTRI C 2 GDDR5_CMD | TOP, BOTTOM| =4x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2 GDDR5_DATA | TOP, BOTTOM| =5x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C 2 GDDR5_EDC | TOP, BOTTOM| =7x_DI ELECTRI C 2

GDDR5_CMD spaci ng

Br eakout Spaci ng

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE;SET

GDDR5_* * BGA GDDR5_BGA
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
GDDR5_BGA * =1. 3x_DI ELECTRI C 2

can be relaxed to 2x per AMD recommendation for x32_4.5G config.

GDDR5 FB A Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
D>—EB A0 aK GDDRS_80D GDDRS_ QLK FB_AO0_CLK P
[ —EB A0 QK GDDRS_80D GDDRS_ QLK FB _AO_CLK N
EB_Al_OK GDDR5_80D GDDR5_QI K FB Al_CLK P
=—EBAL QK GDDR5_80D GDDR5_Q K FB Al_CLK N
. AQ_ | GDDRS_45SE GDDR5_CMD FB_AO0_A<8..0>
B AL QD GDDR5_45SE GDDRS_C\VD FB_Al_A<8. . 0>
CDEBACCMD 000 | GDDRS 4SSE GDDRS_CMD FB _AO_ABI _L
CD—EBALCMD | GDDRS _4SSE GDDR5_CMVD FB Al_ABI L
D—EBA0 QD | GDDR5 45SE GDDRS_C\VD FB AO_RAS L
D>—EBAL QD GDDR5_45SE GDDR5_CMD FB_Al_RAS L
®—EB A0 QD GDDR5_45SE GDDR5_CMD FB_AO_CAS L
EB_Al_CMD GDDR5_45SE GDDR5_CMD FB Al_CAS L
3 AQ_ | GDDR5_45SE GDDRS_C\VD FB_AO_WE L
>—EBAL_ QD GDDR5_45SE GDDR5_CMVD FB_ A1_WE L
3 AQ_ | GDDR5_45SE GDDRS_CMVD FB _AO_CKE L
EBAL QD GDDR5_45SE GDDR5_CMVD FB_Al_CKE L
>—EB20 QD | GDDR5 45SE GDDRS_C\VD FB_AO0_CS L
—EBAL QD GDDR5_45SE GDDR5_CMD FB A1_CS L
[=>—EB_AQ_EDCD GDDR5_45SE GDDR5_EDC FB_AO_EDC<0>
> —EB_A0_EDCI GDDR5_45SE GDDR5_EDC FB_AO_EDC<1>
[>—EB_AQ_EDC2 GDDR5_45SE GDDR5_EDC FB_AO_EDC<2>
[>—EB_AQ_EDCE GDDR5_45SE GDDR5_EDC FB_AO_EDC<3>
[D>—EBAL_EDCD GDDR5_45SE GDDR5_EDC FB_Al_EDC<0>
»—EB_AL_EDCI GDDR5_45SE GDDR5_EDC FB_Al_EDC<1>
> EB_Al_EDD GDDR5_45SE GDDR5_EDC FB_Al_EDC<2>
>—EB AL EDCE GDDR5_45SE GDDR5_EDC FB_Al_EDC<3>
chors pata | FB_AO_DBI _L<0>
chprs paTa | FB_AO_DBI _L<1>
chors pata | FB_AO_DBI _L<2>
chors pata | FB_AO_DBI _L<3>
chors pata | FB A1 DBl _L<0>
chors pata | FB A1 _DBI_L<1>
chors pata | FB A1 DBl _L<2>
L A1_DBI _. chors pata | FB A1 DBl _L<3>
Z»—EB_ A0 WOLKO GDDR5_80D GDDR5_Q K FB_AO_WCLK P<0>
E>—EB_A0_WOL KO GDDR5_80D GDDR5_QI K FB_AO_WCLK N<O>
>—EB_A0_ WO K] GDDR5_80D GDDR5_Q K FB_A0O_WCLK P<1>
ZD—EB_A0_ VO K] GDDR5_80D GDDR5_QI K FB_A0O_WCLK N<1>
E>—EBAL WILKO GDDRS_80D GDDRS_ QLK EB_Al1_WCLK P<0>
>—EBAL WO KO GDDR5_80D GDDR5_QI K FB_Al_WCLK N<O>
>—EB AL WO K GDDR5_80D GDDR5_QI K FB_Al_WCLK P<1>
ED—EBAL WO KI GDDR5_80D GDDR5_Q K FB Al _WCLK N<1>
[Z>—EB_AQ_DQ BYTEQ | GDDR5_45SE chors patA | FB_AO0_DQ<7. . 0>
[E»>—EB-_AQ_DQ BYTEI | GDDR5_45SE cors _pata | FB_AO0_DQ<15. . 8>
CD—EB-AQDQBYTE? | GDDRS_45SE chors DatA | FB_AO0_DQ<23. . 16>
[=»>—EB_AQ_DQ BYTE3 | GDDR5_45SE chors DatA | FB_AO0_DQ<31. . 24>
E®»>—EBALDQBYTEQ | GDDRS 45SE Gcoors_paTa | FB A1 _DO<7. . 0>
> EBALDQBYTEL | GDDRS_45SE cors pata | FB A1 _DQ<15. . 8>
C»—EB_ALDQBYTE? | GDDRS_45SE GopRs pAaTA | FB A1 _DO<23. . 16>
CD—EB-ALDQBYTE3 | GDDRS_45SE coDRs_DATA | FB Al _DQ<31. . 24>
3 AQ_CMD | | GDDR5_45SE GDDRS_C\VD FB AO_RESET L
3 A1_CMD | | GDDR5_45SE GDDRS_CMVD FB Al _RESET L
MUXGFX & DP AUX MJUX NET PROPERTI ES
ELECTRI CAL_CONSTRAI NT_SET - o
iz DP_85D DI SPIL AYPORT DP_INT_M._C P<3..0> 6 s
DP_85D DL SPLAYPORT | DP_| NT. N<3..0> 602
= DP_85D DI SPIL AYPORT DP_INT_M._F P<3..0> e
flre DP_85D DI SPIL AYPORT DP_INT_M_F N<3..0> e
DP INT M DP_85D DI SPLAYPORT. DP_INT_M_P<3..0> s
DB LNT M DP_85D DI SPLAYPORT. DP_INT_M._N<3..0> e
[ire DP_85D DI SPIL AYPORT DP_INT_AUXCH C P 60 82
[ DP_85D DI SPLAYPORT. DP_| NT_AUXCH C N 60 82
[D>—DB_LNT_AUXCH DP_85D DI SPIL AYPORT DP_I NT_AUX_P 6o 86
[ —DE_LNT_AUXCH DP_85D DI SPLAYPORT. DP_| NT_AUX N 60 86
DP_85D DI SPIL AYPORT DP_I NT_EG AUX_ P 76 77 82
DP_85D DI SPIL AYPORT DP_I NT_EG AUX_N 76 77 82
DP_INT_M DP_85D DI SPI AYPORT DP_INT_EG M__P<3..0> 76 82
[z DP_85D DI SPIL AYPORT DP_INT_EG M._N<3..0> 76 82
D De_gsn Dl SPIAYPCRT DP INT IG AUX P s 62 s
D De_gsn Dl SPI AYRCRT. DP_INT I G AUX N s 02 85
e De_gsn Dl SPI AYRCRT. DP INT IG M P<3..0> s 02 65
[ s De_gsn Dl SPIAYPCRT DP INT IG M N<3..0> s 02 65
DB EG ALX DP_85D DI SPI AYPORT DP_TBTSNKO_EG AUXCH P 76 77 83
> DP_EG AUX DP_85D DI SPLAYPORT. DP_TBTSNKO_EG AUXCH N 76 77 83
>R EG AX DP_85D DI SPI AYPORT DP_TBTSNK1 _EG AUXCH P 76 77 83
> DR EG ALX DP_85D DI SPI AYPORT DP_TBTSNK1 EG AUXCH N 76 77 83
e TBISNK AUXCH DP_85D DI SPLAYPORT. DP_TBTSNKO AUXCH P 26 89
[EoD—LBTSNK AUXCH DP_85D DI SPLAYPORT. DP_TBTSNKO AUXCH N 26 89
DP_85D DI SPLAYPORT. DP_TBTSNKO AUXCH C P 26 83 89
= DP_85D DI SPLAYPORT. DP_TBTSNKO AUXCH C N 26 83 89
2> LBISNK_AUXCH DP_85D DI SPLAYPORT. DP_TBTSNK1 AUXCH P 26 89
D> —LBISNK AUXCH DP_85D DI SPI AYPORT DP_TBTSNK1_ AUXCH N 28 89
[z DP_85D DI SPLAYPORT. DP_TBTSNK1 AUXCH C P 26 83 89
= DP_85D DI SPLAYPORT. DP_TBTSNK1 AUXCH C N 26 83 89
= DP_TBT M DP_85D DI SPLAYPORT. DP_TBTSNKO _M._P<3. . 0> 26 89
= DP_TBT M DP_85D DI SPLAYPORT. DP_TBTSNKO _M._N<3. . 0> 26 89
= DP_85D DisPlAYPORT | DP._TBTSNKO_M._C P<3. . 0> 5 7 s
= DP_85D DI SPLAYPORT. DP_TBTSNKO M._C N<3. . 0> .57 s
= DP_TBT M1 DP_85D DI SPLAYPORT. DP_TBTSNK1 _M.__P<3..0> 26 89
DP_TBT M1 DP_85D DI SPLAYPORT. DP_TBTSNK1 M._N<3..0> 26 89
= DP_85D DI SPLAYPORT. DP_TBTSNK1 M._C P<3..0> .7 s
= DP_85D DI SPLAYPORT. DP_TBTSNK1 M._C N<3..0> 57
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GDDR5 FB B Net Properties

ELECTRI CAL_CONSTRAI NT_SET

PHYSI CAL

NET_TVPE

> EB_B0_O K GDDR5_80D GDDR5_QI K FB BO_CLK P
> —EB B0 QK GDDR5_80D GDDRS_ QLK FB BO_CLK N
> FEB Bl K GDDRS_80D GDDRS_ QLK FB_Bl_CLK P
—EBBL K GDDR5_80D GDDR5_QI K FB Bl_CLK N
>—EBB0_ QWD GDDR5_45SE GDDR5_CMVD FB_BO_A<8. . 0>
EB_B1_CMD CGDDR5_45SE CGDDR5_CVD FB_Bl1_A<8.. 0>
—EBB0_ QD GDDR5_45SE GDDR5_CMVD FB_BO_ABI _L
3 B1_ | GDDRS_45SE GDDRS_C\VD FB Bl1_ABI L
EB_BO_CMD GDDR5_45SE GDDR5_CMVD FB _BO_RAS L
EB_B1_CMD GDDR5_45SE GDDR5_CMVD FB B1_RAS L
®—EB B0 QD GDDR5_45SE GDDR5_CMVD FB _BO_CAS L
> B Bl _CMD | GDDR5_45SE GDDRS_C\VD FB B1_CAS L
—EB B0 QD GDDR5_45SE GDDR5_CMVD FB BO_WE L
EB_B1_CMD GDDR5_45SE GDDR5_CMVD FB Bl1_WE L
>—EBB0_ QWD GDDR5_45SE GDDRS_C\VD FB_BO_CKE L
EBEBL QD GDDR5_45SE GDDR5_CMVD FB Bl_CKE L
B_BO_CMD | GDDR5_45SE GDDRS_C\VD FB _BO_CS L
—EBBL QD GDDR5_45SE GDDR5_CMVD FB Bl1_CS L
[=>—EB_B0_EDCD GDDR5_45SE GDDR5_EDC FB_BO_EDC<0>
EB B0 EDC1 GDDR5_45SE GDDRS_EDC. EB_BO_EDC<1>
= —EB_B0_EDC2 GDDR5_45SE GDDR5_EDC FB_BO_EDC<2>
= EB_BO_EDC3 GDDR5_45SE GDDRS_EDC. EB_BO_EDC<3>
EB_B1_EDCD GDDR5_45SE GDDR5_EDC FB_Bl_EDC<0>
[=»—EB_B1_EDCI GDDR5_45SE GDDR5_EDC FB_Bl_EDC<1>
>—EB_B1_ED® GDDR5_45SE GDDRS_EDC. EB_B1_EDC<2>
[ —EB Bl _EDC3 GDDR5_45SE GDDR5_EDC FB_Bl_EDC<3>
y BO_DBI | chors pata | FB_BO_DBI _L<0>
B BO DAl | GhDR5 DATA | FB _BO_DBl _L<1>
>—EB B0 DAL 12 chors pata | FB_BO_DBI _L<2>
»>—EB B0 DAL 13 GDDR5_45SE chors pata | FB_BO_DBI _L<3>
EB B1 DBl 10O GDDR5_45SE chors pata | FB_B1_DBI _L<0>
y B1_DBI | GDDR5_45SE chors pata | FB_B1 _DBI_L<1>
EB Bl DBl 12 GDDR5_45SE chors pata | FB_B1_DBI _L<2>
B Bl DAl | | GDDRS_45SE chors pata | FB_B1 DBl _L<3>
[>—EB_B0_ WL KO GDDR5_80D GDDR5_QI K FB_BO_WCLK P<0>
> EB B0 WO KO GDDRS_80D GDDRS_ QLK FB _BO_WCLK N<O>
[ —EB_B0_ WO K GDDR5_80D GDDR5_Q K FB_BO_WCLK P<1>
[ —EB_B0_ WO K GDDR5_80D GDDR5_Q K FB_BO_WCLK N<1>
®—EBB1 Wi KO GDDRS_80D GDDRS_ ALK FB_Bl1_WCLK P<0>
[ —EB_B1 WO KO GDDR5_80D GDDR5_Q K FB_Bl_WCLK N<O>
D> —EBB1 W0 K GDDR5_80D GDDR5_Q K FB Bl_WCLK P<1>
[D—EBBL Wil Kl GDDR5_80D GDDR5_QI K FB Bl_WCLK N<1>
chors _pata | FB_BO_DO<7. . 0>
chors_pata | FB_BO_DO<15. . 8>
chors _pata | FB_BO_DO<23. . 16>
chors _pata | FB_BO_DO<31. . 24>
GooRs pATA | FB_B1_DOQ<7. . 0>
GooRs pAaTA | FB_B1_DQ<15. . 8>
GooRs DAaTA | FB_B1_DQ<23. . 16>
GhDRs DATA | FB Bl _DQ<31. . 24>
GDDRS_C\VD FB_BO_RESET L
s ovp | FB Bl _RESET L
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Kepl er Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL sPACNG
D 11 _DIEEPAIR GPU CLK TEST RC P
(53 1:1 DIFEPAIR GPU CLK TEST RC N
[ED>-CRUL QLK TEST 11 DEFPAIR GPU CLK TEST P
ED-CRUL QLK TEST 11 DEFPAIR GPU CLK TEST N
[CO—HDM_DATA DP_85D piseLayporT | HDM _EG DATA P<2. . 0>
O—HDM _DATA DP_85D DI SPLAYPORT | H EG DATA N<2..0>
oM _aK DP_85D HDM _Ql K HDM _EG CLK P
oM _aK DP_85D HDM _Ql K HDM _EG CLK N
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