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

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

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.

EVT 01/ 12/ 2015

SCHEM MLB, VENUS, X425G

CK
APPD

DESCRI PTI ON OF REVI SI ON

DATE]

(.csa) Dat e (.csa) Dat e
Page Contents Sync Page Contents Sync
1 MASTER e 61 08/ 15/ 2014
1 Tabl e of Contents wnsTER 50 SPI Debug Connect or cLean xazs
- z " K 05/ 30/ 2014 62 07/30/ 2013
2 BOM Confi guration cLeAN X305 51 AUDI O CODEC, ANALOG e s45
- 3 i " 10/ 31/ 2012 63 07/ 30/ 2013
3 BOM Confi guration 15 M 52 AUDI O CODEC, DI Gl TAL 3ce sas
- 4 08/ 08/ 2014 64 07/ 30/ 2013
4 PD Parts GLEAN X305G 53 AUDI O SPEAKER AMP 3ce_sas
- 5 02/ 18/ 2014 65 06/ 24/ 2014
5 CPU DM / PEG FDI / RSVD CLEAN X305_PEG 54 AUDI O JACK cLEAN X305
- 6 12/ 18/ 2012 66 06/ 24/ 2014
6 CPU d ock/ M sc/ JTAG CFG 315_peFERENcE 55 AUDI O JACK TRANSLATORS cLEAN X305
- 7 12/ 18/ 2012 70 11/ 04/ 2014
7 CPU DDR3 I nterfaces 215_REFERENCE 56 DC-In & Battery Connectors cLeA x425
- 8 10/ 31/ 2014 71 01/ 15/ 2014
8 CPU Power cLean xazs 57 PBus Supply & Battery Charger cLEAn X305
- 9 12/ 18/ 2012 72 01/ 09/ 2015
9 CPU G ound 315 ReFEREncE 58 CPU VR12.5 VCC Regul ator 1C cean xazs
- 10 X 08/ 11/ 2014 73 01709/ 2015
10 CPU Decoupl i ng cLEAN x305G 59 CPU VR12.5 VCC Power Stage cLeAN X425
- 11 12/ 18/ 2012 74 01/ 15/ 2014
11 PCH RTC/ HDA/ JTAG SATA/ CLK 315_peFERENcE 60 1. 35V DDR3L SUPPLY cLeAN X305
- 12 12/ 18/ 2012 75 11/ 04/ 2014
12 PCH DM / FDI / PM GFX/ PCl 315_peFERENcE 61 5V / 3.3V Power Supply e xazs
- 13 12/ 18/ 2012 76 02/ 18/ 2014
13 PCH PCI - E/ USB 315_peFERENcE 62 1VO5V POAER SUPPLY CLEAN X305_PEG
14 10/ 31/ 2014 77 _ R 10/ 30/ 2014
14 PCH GPI O M SC/ NCTF cLean xazs 63 LCD/ KBD Backl i ght Driver cLean xazs
15 12/ 18/ 2012 78 _ 01/ 15/ 2014
15 PCH Power 215_REFERENCE 64 M sc Power Supplies cLeAN x305
16 12/ 18/ 2012 79 07/ 02/ 2014
16 PCH Grounds 315_RereRENcE 65 X249 POMNER SUPPLY LEAN MAXVELL
17 10/ 30/ 2014 80 07/01/ 2014
17 PCH DECOUPLI NG cLea xazs 66 Power FETs 451G
18 10/ 31/ 2012 81 07/ 01/ 2014
18 CPU & PCH XDP 15 MB 67 Power Control 1/ ENABLE 451G
19 _ 10/ 31/ 2014 82 A 09/ 11/ 2014
19 Chi pset Support cLean xazs 68 Power Sequenci ng EG PGOCD iRy xa25G
20 . . 01/ 147 2013 83 ) 12/ 11/ 2014
20 Proj ect Chi pset Support 315_ReFERENcE 69 eDP Di spl ay Connect or iRy xa25G
21 07/ 02/ 2014 84 08/ 22/ 2014
21 CPU Menory S3 Support LEAN ML 70 Venus PCl-E iRy xa25G
22 08/ 11/ 2014 85 09/ 22/ 2014
22 DDR3 VREF MARG NI NG e xa2s 71 Venus CORE/ FB_POAER iRy xa25G
23 10/ 31/ 2012 86 06/ 30/ 2014
23 DDR3 SDRAM Bank A (1 OF 2) 15 MB 72 Venus FRAME BUFFER | /F 1456 AMD
24 10/ 31/ 2012 87 09/ 16/ 2014
24 DDR3 SDRAM Bank A (2 OF 2) 15 me 73 0V95 GPU / 1V35 FB Power Supply DI TYA x425G
25 10/ 31/ 2012 88 09/ 22/ 2014
25 DDR3 SDRAM Bank B (1 OF 2) J15_m8 74 GDDR5 _Frame Buffer A VARYx425G
26 10/ 31/ 2012 89 09/ 22/ 2014
26 DDR3 SDRAM Bank B (2 OF 2) 15 me 75 GDDR5 Franme Buffer B VARY Xa25G
27 A K 107 307 2014 50 097 22/ 2014
27 DDR3 Ter mi nati on cLean xazs 76 Venus HDM / DP/ GPI O VARY Xa25G
28 01/ 14/ 2013 91 11/ 07/ 2014
28 Thunder bol t Host (1 of 2) T20_RR 77 Venus GPl Os & STRAPs iRy xa25G
29 29 Thunder bol t Host (2 of 2) 10730/ 2014 78 92 e DP PWR GNDs 09/ 22/ 2014
under bo s o cLeAn xaz5 enus VARYx425G
30 . 06/ 24/ 2014 93 09/ 15/ 2014
30 Thunder bol t Mbbi |l e Support cLeAN x305 79 GFX | MP VCor e Regul at or ADI TYA_X425G
32 10/ 30/ 2014 94 09/ 16/ 2014
31 Thunder bol t Connector A cLeAN X425 80 VREG GPU VDDCI ADI TYA_X425G
33 10/ 30/ 2014 95 07/ 01/ 2014
32 Thunderbol t Connector B cLeAN X425 81 Rl O Connectors cLEAN ML
35 10/ 30/ 2014 96 09/ 22/ 2014
33 X87 CONNECTOR aLEAn xazs 82 eDP_Mux MaRY_x425G
37 08/ 15/ 2014 97 i 10/ 15/ 2014
34 SSD Connect or cLean xazs 83 eDP Muxed Graphi cs Support iRy xa25G
39 10/ 30/ 2014 100 _ 05/ 30/ 2014
35 Camera 1 of 2 cLean xazs 84 Power Aliases Lean x30s
40 10/ 30/ 2014 102 R R 10/ 31/ 2012
36 Canera 2 of 2 cLean xazs 85 Signal Aliases 15 M
46 10/ 30/ 2014 104 R _ 10/ 31/ 2012
37 USB 3. 0 CONNECTORS cLeAN x425 86 Functi onal Test Points 15 M
48 09/ 10/ 2014 105 10/ 31/ 2012
38 KEYBOARD/ TRACKPAD (1 OF 2) cLEAN Xa25G 87 NC & No Test 15 me
49 07/ 02/ 2014 110 .. 12/ 10/ 2012
39 KEYBOARD/ TRACKPAD (2 OF 2) cLEAN vAXvELL 88 PCB Rul e Definitions sipLE J45
50 01/ 15/ 2014 111 R 02/ 18/ 2014
40 e Lean x30s 89 CPU Constraints LEAN X305_PEG
51 06/ 24/ 2014 112 R 12/ 10/ 2012
41 SMC_Shar ed Suppor t Lean x30s 90 PCH Constraints 1 sipLe sas
52 _ 08/ 11/ 2014 113 _ 02/ 18/ 2014
42 SMC _Proj ect Support e x3056 91 PCH Constraints 2 LEAN X305_PEG
43 53 S’\B CO t . 08/ 11/ 2014 92 114 '\/E Co t . t 12/ 10/ 2012
us nnecti ons CLEAN X305G nor nstraints S DLE 345
54 N R _ 02/ 18/ 2014 115 Y R 12/ 10/ 2012
44 Hi gh Side Voltage and Current Sensing CLEAN_X305_PEG 93 Thunderbolt Constraints SI DLE_J45
55 R _ 097 10/ 2014 116 R 12/ 10/ 2012
45 Load Side Vol tage and Current Sensing cLeAN x425G 94 Canera Constraints sipLE J45
56 01/ 14/ 2014 117 A 12/ 10/ 2012
46 Debug Sensors cLeAN x305 95 SMC Constraints sioLE_d45
57 07/ 01/ 2014 118 A AR _ 12/ 10/ 2012
47 GPU V/ | Sensors 1456 AMD 96 Proj ect Specific Constraints sioLE 245
58 11726/ 2012 119 _ 07/01/ 2014
48 Thermal Sensors NG 045 97 GPU (AMD VENUS) Constraints 1456 AMD
T 60 10/ 31/ 2012 T
‘ \L I ‘ \ . Sd E D
H bl
Schematic / PCB #' s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
051- 00383 1 SCHEM M.B, VENUS, X425G SCH CRI Tl CAL
820- 00163 1 PCBF, M.B, VENUS, X425G PCB CRI Tl CAL
_DRAW NG
ReERETYxBarey

LAST_MCDI FI ED=Mon Jan 12 16:34: 40 2015
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BOM Vari ant s

X425 BOM G oups

BOM GROUP

BOM OPTI ONS

X425_COMVON

ALTERNATE, COMVON, X425_COMVONL, X425 _COVWONZ2, X425_PROGPARTS, ACAPS: A2

XA425_COMVONL

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

X425_COMMON2

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

X425_PVT

BKLT: PROD, SENSOR_NONPRCD: N

X425_PROGPARTS

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

X425_DEVEL: ENG

ALTERNATE, XDP_DEBUG, SOPGOOD_I SL, SENSOR_NONPROD: Y, SENSOR_NONPROD_R, BKLT: ENG, DBGLED, DPMUX_DEBUG, GPU_ROM YES, SENSOR_GPU_NONPRCD: Y

X425_DEVEL: DVT

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

BOM NUMBER BOM NAMVE BOM OPTI ONS

685- 00042 COMMON PARTS, MLB, VENUS, X425G X425_COMVON

985- 00050 DEV BOM ML.B, VENUS, X425G X425_DEVEL: ENG

639- 00682 | PCBA, MLB, VENUS, CTO, 16GHYN, VR- 4GHYN, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM HYNI X_1600, FB_4G_HYNI X

639- 00703 | PCBA, MLB, VENUS, CTO, 16GM C, VR- 4GM C, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_M CRON

639- 00739 | PCBA, MLB, VENUS, CTO, 16GHYN, VR- 4GM C, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM HYNI X_1600, FB_4G_M CRON

639- 00740 | PCBA, MLB, VENUS, CTO, 16GM C, VR- 4GHYN, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_HYNI X
D 639- 00798 |PCBA, MLB, VENUS, BEST, 16GHYN, VR- 4GHYN, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM HYNI X_1600, FB_4G_HYNI X

639- 00799 |PCBA, MLB, VENUS, BEST, 16GM C, VR- 4GM C, X425G BASE_BOM DEVEL_BOM GFX_BOM CPU_CRW BEST, RAM M CRON_1600, FB_4G_M CRON

639- 00800 |PCBA, MLB, VENUS, 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, VENUS, 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, VENUS, NOCPU, 16GM C, VR- 4GHYN, X425 BASE_BOM DEVEL_BOM GFX_BOM RAM M CRON_1600, FB_4G_HYNI X

639- 00974 | PCBA, MLB, NOGPU, CTO, 16GM C, VR- 4GHYN, X425G BASE_BOM DEVEL_BOM CPU_CRW CTO, RAM M CRON_1600, FB_4G_HYNI X

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

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337S00058 1 CRW SRLZX, PRQ €0, 2. 5, 47W 4+3E, 1. 2, 6M BGA u0500 CRI TI CAL CPU_CRW BEST
337S00059 1 CRW SRLZY, PRQ €0, 2. 8, 47W 4+3E, 1. 2, 6M BGA uo500 CRI TI CAL CPU_CRW CTO
33754542 1 1 C, GEWY, LPT- M HVB7, C2, SR199, PRQ, FCBGA u1100 CRI TI CAL
33851247 1 1 C, TBT, FR-4C, A0, PRQ CI O, SRLIC, FCBGA288 u2800 CRI TI CAL
33851264 1 | C. BOMIS700A2, S2 PCI E CVRA, 8X8, 208FCBGA U3900 CRI TI CAL
33380700 1 | C. SDRAM 4GBI T, DORBL- 1600, GEMVA, 968 FEGA u4000 CRI TI CAL
333800032 32 | C., SDRAM DDRAL- 1600, 4GBI T, 788 FBGA CRI TI CAL HYNI X_1600
33380660 32 | C. SDRAM 4GBI T, DORBL- 1600, VBOA, 78P, FBGA CRI TI CAL M CRON_1600
337S00116 1C, GPU, VENUS XTAAL, GS, 20X29MM FCBGA962 us400 CRI TI CAL VENUS: XTA
3335800027 | C. GDORS, 4GBI T, 6GBPS, 1. 5V, 25NM BGAL70 U8800, UBBS0, UBY00, UBISO CRI Tl CAL FB_4G_HYNI X

33350766 1 G, GDDRS, 4GBI T, 6GBPS, 128MKX32, 25NV 170BGA U8800, UB850, UB900, UBI50 CRI Tl CAL FB_4G_M CRON

DRAM SPD Straps

BOM GROUP

BOM OPTI ONS

RAM HYNI X_1600

HYNI X_1600, RAMCFG3: H, RAMCF&2: H, RAMCFG1: L, RAMCFQO: L

RAM M CRON_1600

M CRON_1600, RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: L

COMMON DEVEL BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
685- 00042 1 COVMON PARTS, MLB, VENUS, X425G BASE CRI TI CAL BASE_BOM
985- 00050 1 DEV, M.B, VENUS, X425G DEVEL CRI TI CAL DEVEL_BOM

SYNC _MASTER=CLEAN X305 SYNC DATE=05/30/201

" BOM Configuration
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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. 6MV 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 DPMUXVCU: 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- B1, 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, 6X5MV 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

Alternate Parts

PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
376S1053 | 37650604 ALL Giodes alt to Fairchild
12850311 | 12850329 ALL NEC alt to Sanyo
13850739 | 13850706 ALL Samsung alt to Mirata
19750481 | 19750480 ALL Epson At to NOK
19750478 | 197S0479 ALL NDK At to Epson
371S0713 | 371S0558 ALL 0os alt to ST
15280461 | 15251645 ALL Qyntec alt to Vishay
376S1080 | 37650820 ALL Diodes alt to  Sem
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 | 138S0811 ALL Samsung alt to Mirata
12750164 | 12750162 ALL Rohmalt to Vishay
13850732 | 138S0715 ALL Rohmalt to Vishay
12850364 | 12850264 ALL Kemet alt to Sanyo
33380704 | 333S0700 ALL ELPIDA to HYNI X U4000
311S0649 | 311S0541 ALL oNalt to Toshiba
376S00014 376S0761 ALL Toshiba alt to Vishay
740S00003 740S0135 ALL AEM alt 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
371S00017 37150749 ALL Di odes alt to Onser
107S00033 107S00034 ALL TFT alt to Cyntec
107S0240 | 107S0255 ALL TFT alt to Cyntec
107S0248 | 107S0250 ALL TFT alt to Cyntec
107S00031 107S00032 ALL TFT alt to Cyntec
107S0249 | 107S0251 ALL TFT alt to Cyntec
107S00037 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 Semi alt to Tl
353500394 35352162 ALL ON Seni alt to Tl
376500086 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 MASTER=J15 M.B

SYNC DATE=10/31/ 201

" BOM Configuration
DI RG, NOVEET
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GPU BOSS APN 860-4772

SHO0430

SH0427
4.500D1. 85I D- 1. 95H

4.50D1. 851 D-1. 95H

1

L

SH0428
4.500D1. 85! D- 1. 95H

L

GPU BOSS APN 817-4517

SHO0421
4.50D1. 85| D- 1. 95H 1

E

FAN BOSS APN 860- 3428

SH0425

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

1

L

B APN 806- 9391
806- 00452
1] 1
SH0450 [ |SH0451
= M = SM
SHLD- M_B- USB- J45

SHLD- FENCE- MLB- T29- X305

SH0431
POGO- 2. 30D- 5. 5H- X304
EY EY
1 (:> 1 (:>

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

SH0440 SH0441
2.90D1. 2| D- 1. 35H SM 2.90D1. 2| D- 1. 35H SM
A . X
SH0442

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

1

2.90D1. 21 D- 1. 35H SM

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

X305G THERVAL MODULE STANDOFF

APN 860- 3690

SHO424
STDOFF- 4. 50D1. 9H SM 1

1

APN 817-0688

H0446

STDOFF- 4. 90D2. 38H- SM- 2

1

APN 817-0741

SHO0445

1

Ther mal ©Mbdul e gaskets APN 875-9290

T
CG0400

6. 00D3. 9H SM

1

T

C0401
6. 00D3. 9H SM

1

X305G POGO PI NS

APN 870- 2451

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

SM

—©

X305G STANDOFF

APN 860- 1448

SH0460
2.90D1. 2| D- 1. 35H SM

1

SHO0465
2.90D1. 2| D- 1. 35H SM

1

T

CR0402
6. 00D3. 9H SM

1

T

CR0403
6. 00D3. 9H SM

1

SH0435

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

SM

—©

SHO461
2.90D1. 2| D- 1. 35H SM

1

SH0466
2.900D1. 2| D- 1. 35H SM

1

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

CPU BOSS APN 860- 2931

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

1

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

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

1

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

ZT0415 Frane Hol es
2.8R2.3
1 G\ND —
© = 210470 SMI GND TEST PONTS AN 506 2247
L — @ 1 BRO401
2100 SL-1.1X0.45-1. 4x0. 75 ZT0490 ZT0491 ZT0492 M.B- MIG; BRKT- J5
@ 1 GN\ND — 2.1SM2. OMVH CI R 2.1SMe2. OMH CI R 2.1SMe2. OMH CI R n
SL-2. 38972, 9xa. 5 = 1 210471 S P rep o> re o> re
— _ap 1 =
SL-1.1X0.45-1.4x0.75
270472 N - =
THAS
D . w ,
SL-1.1X0.45-1.4x0.75
710473
THASH
— GN\ND 1

PD parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI Tl CAL

Rl O FLEX BRACKET BOSS (860- 00166)

3. SOﬁkgéISIQ 2. 0H
—©

| PD FLEX BRACKET BOSS (860- 00166)

3. SﬁFQéIS[g 2. 0H
—©

SH0437

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

—©

SHO0463
2.90D1. 2| D- 1. 35H SM

1

SH0467
2.90D1. 2| D- 1. 35H SM

1

SH0464
2.900D1. 2| D- 1. 35H SM
1

3. SOﬁkgéIB& 2. 0H
—©

3. Sﬁkgél% 2. 0H
—©

ISYNC MASTER=CLEAN X305G SYNC DATE=08/ 08/ 2014
PD Parts
DI RG, NOVEET sz |
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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 10k
HASVEL L HASVEL L it
BGA BGA 2
12 2N _N<0> AB2 oM Rxor SYM 1 OF 12 peg roovp| AHE s CPU_PEG RCOVP TP DP_IG B N<O> C254pDi B_TXNO SYM 10 OF 12 gpp AUxN|_F15 o0 DP_INT |G AUX N o o5 0r
1 DM _S2N _N<1> AB3 DM Rx1* TP_DP_IG B M P<0> D25 |ppi B_TXPO EDP_AUXP|_F14 o o DP INT IG AUX P 4o
2 T DM _S2N N<2> > AC3CDI\/17RX2* PEG_RX0* CE10 - =PEG D2R_N<0> am e TP _DP_1G B M.N<1> A251pDI B_TXNL EDFLHPD:]E14 - DP_ I G A HPD L 20
12 DM _S2N_N<3> - ACIDM _RX3* PEG_RX1* |5C10 =PEG D2R N<1> 8s TP DP_1G B MP<1> o B25IpDiB TXPL
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26 25y MEM B_DO<11> o=t V45 S8 DQ11 SB_CKE2| AV35 o N
26 25 MEM B 12> AU43 |sB pQL2 SB CKNBIBA27
20 25 B DO< P
MEM B 13> AU45 |SB pQL3 SB_cKpa| AY27
2 25 gy VEM B_DOQ<14> o= VA7 |SB DQL4 SBf(:KBWX%
26 25 B MEM B_DQ<15> o= V49 |sB D15 X
oy VEM B DOSI6> gy B9 5 DOI6 SB_CS0* |,BA20 MEM B_CS L<0> _—
2 25 (D MEM B_DQ<17> @=p 5542 [SB_DQL7 SB_cs1+* RAY19 M B L<1> e
20 25 B DO< oo
MEM B 18> BDA7 (s paQis SB_Cs2* [,AUL9
20 2y MEM B_DO<19> e 47 |55 Da10 o coa+ AVR0 X NG
26 25 MEM B_DQ<20> @=g 5249 [SB_DQRO P 20 X
2 s ay MEM B DQ<21> o—0_5250 |s8 D21 @ sB_cpro| AY20 g NEM B QDT<0> gy 2 27 2
woa@y MEM B DO<22> o g, BE47Isp pop2 4 sB ooT1 BALO g NEM B ODT<1> ey 26272
20 25 gy MEM B_DO<23> o—t 47 SB D3 SB_0DT2| AVL9 o\
2 sy VMEM B DQ<24> o—0_B544 |s8 DCpa SB_COT3[ AW o N
0@ NVEM B DO<25> gy, BDI4IsB D@5 N SB_BSo|_AY23 M B_BA<0> 25 20 20
w oy MEM B DO<26> gy B921s8 Dcpe & sB_psi BA23 MEM B BA<1> -
@y NVEM B DO27> gy BF42isp pep7 SB_BS2| BA36 MEM B _BA<2> e ve o
2 2sgry—VEM B_DQ<28> g D524 [SB_DCRB g - e
26 25 MEM B 29> BCA4 |sp papo VsSs AUB0|_AU30
2 25y VEM B_DQ<30> @242 |SB_DCBO - AV23 '
20 25y MEM B_DO<31> . BE42 |sp_ps1 SB RASTHAV2S g NEMB RAS L 252627
26 25 (B> NMVEM B_DQ<32> = /16 |SB_DOB2 SB,V‘E*%@K 26 27
2 nCEy MEM B DO<33> o g AUIGlss pos3 SB CAS'AV20 o NEMB CAS L~ gmyesoszr
26 25 (B MEM B_DQ<34> = 2AL5 [SB_DGB4
20 25y VEM B DO<35> o—t V15 |55 gs SB_ro| BASO MEM B_A<O> 25 26 27
w0 oqa MEM B DO<36> o O AVIG|sp pess sB wal[ AVBO g NEM B A<1l> ey es s 27
26 25 gy MEM B_DO<37> o—0_~V16 |s8 DcB7 sB ol AY30 g NEM B A<2> ey esoszr
w0 ngay MEM B DOS38> o o AVI5lsp s SB_Me3 AV3D M B A<3> 220 27
20 25 Cary— MEM B_DO<39> e—sUL5 |SB Do SB_MAd 2 MEM B A<4> 25 26 27
20 25 MEM B 40> AUL2 |sg_poto SB_MAS[ AYS MEM B_A<5> 25 26 27
2 25 MEM B 41> AY12 |sg_poa1 SB_MAG AT3g MEM B_A<6> 25 26 27
20 25 MVEM B 42> BALO |sg_pou2 SB_MA7[ AVS MEM B_A<7> 25 26 27
20 25y VEM B DO<43> o—s VL0 [sB D013 SB_wng| BAS2 MEM B_A<8> 25 26 27
wunger MEM B DO<4d> o g AVIZlss pot4 SB_hpot ALSZ MEM B A<9> S
20 25 gy VMEM B DQ<45> o—o B2 |s8 DOt5 SB_MALO| AU23 MEM B_A<10> 25 26 27
20 25y VEM B DO<46> o—s Y10 [s5 DO16 SB_MA11| AYSS MEM B A<11> 25 26 27
26 25@_NEM..B_MJ>—“L105E;DQ47 SB_Ma12| AVBS MEM B A<12> 25 26 27
w0 ngay MEM B DO<A8> o o ABlsy potg SB_MAL3L AUZ0 MEM B A<13> 220 7
wunggs MEM B DO<49> oy 8ABlss noto S8 w4 FI00 M B Asldz w0
26 25®_NEM..B_.QHPD>—“LVG 557%0 SB,W5% 25 26 27
26 25@%&6 SB_DQ51
gy MEM B DOSE2> o o AvBlsp gz SB_DQSNoRAT82 MEM B N<O> 25 20 52
wngry MEM B DOSE3> o Av8lsp nos3 SB_DOSNLAL MEM_B Nel> 2 20 02
20 sy VMEM B DO<54> o—t_ " |s8 D54 SB_DQSN2(BD48 MEM B N<2> 25 20 02
nongory MEM B DOE5> o g AY6lss pogss SB_DasNSRpBoS MEM & N<3> 2 20 02
20 25 gy VMEM B _DQ<56> o—s_ /2 |s8 D56 SB_DQSNA4(,AWLE MEM B N<4> 25 20 92
20 25y VMEM B DO<57> o—t_ VB |s8 D57 SB_DQSNS (A0 MEM B N<5> 25 20 02
2y NMEM B DOS58> o g AKllsp ncps SB_DQSNG A8 MEM B N<6> 25 25 52
20 25y VEM B DO<59> o—s /<4 |sB DCBO SB_DQSN7(;AL2 MEM B N<7> 25 20 92
oy VEM B DO<60> g g, AM| SB_DQBO RsvD172| BES8 o
20 25 Cary— VEM B_DO<61 —
> AVA |
2 <-B,_-> MVEM B_DQ<62> —_ 2 2:7%; SB_DQso| ADS3 VEM B P<0> 25 26 92
wrncay MEM B DO<63>  qug AGlss nos3 s8_oasy A MEM B Pel> = 20 52
- SB_DQs2| BE48 MEM B P<2> 25 26 0
sB_DQss| BE43 NEM B P<3> 25 26 92
SB_DQs4| AWLS VEM B P<4> 25 26 02
SB_DQes| AWL2 MEM B P<5> 25 26 9
SB_DQs6| AV MEM B P<6> 25 26 02
SB_DQs7| AL3 MEM B P<7> 25 26 02
RSVD173| BD38 o\~
RSvDL74| BF39 o (o
RSVDL75[ BE39 o o
RSVD176[ BFE37 o (o
RsVDL77| BE37 o
RSVDL78[ BDB9 o\~
RSVD179[ BC39 o o
RsvDL80| BE37 o o
RsvD181| BD37 o o

SYNC MASTER=J15 REFERENCE

SYNC DATE=12/18/ 201

TTILE

CPU DDR3

| nterfaces

d}@ Appl e Inc.

TG NOVEET r
|<SCH_NUN>ID
<EALABEL>

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY

IV ALL RI GHTS RESERVED

ROP PROPERTY_OF AP
THE POSESSOR AGREES TO THE FOLLOW NG

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

NOTI CE OF PROPRI ETARY PROPERTY:

HEREIN | S THE
PLE | NC.

2




—PPVCC SO _CPU ;10 45 59 84 80
nex217[rsvoes U000 B43
NCx—221 | RsvD65 HASWVEL L B45
326 | RsvDs6 BGA B46
&xj_m RSVD67 SYM 5 OF 12 B48
o6 a4 67 65 21 10 ¢ _PP1V35_ S3RS0_CPUDDR OM T_TABLE 7
AR29 28
AR31 C31
ARB3 c32
AT13 C34
AT19 C36
AT23 c38
D AT27 c39
AT32 A2
AT36 43
AV37 A5
A2 46
AR5 48
A9 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
86 84 59 45 10 8 6 BE33 E38
E39
C NC3ANBL | RsvDes E42
RO L6 | vee Le E43
PLACE_NEAR=U0500. C50: 50. 8mm 100 M | vee ve E45
_ 1 16w NC 32N22 | RsvDB9 E46
NOTE: Al i ase§dnot used on CPU supply outputs PLACE_SI DE=BOTTOM V05 NC %218 | RsvD70 vee 5213
to avoid any extraneous connections. v o CPU VCCSENSE P - 50 | v sense £
s 10 065 PEVCCI O SO_CPU_ NC —AH | RsvD71 a1
Max | oad: 300mA NECK W DTH=0 2 mm - D51 | vea o our F32
=1 s PPVCOVP_SO CPLim NCx—FL7{ FC_F17 F34
R0O800* R0802 Max | oad: 300mA @E&Egrwgvﬁgig m - AKS | voovp_ouT F36
£ 110 o NCx-23 | Rsvo72 Fas
17 16W 1/ 16w V@ | RsVD73 Fa9
M- LF MF- LF J12
402 5 RO810 5402 NC —2212 | RSVD79( VSS) F40
AR49
o o0 crmyCPU_VI DALERT L LAAA 2 NOx RSVD74 e
o — F45
%,E;/E‘év | CPU VIDALERT R L - J534 VI DALERT* Fa6
RO811 05 CPU VI DSCLK_R - 152 vi pSCLK s
o 50 omp-CPU_VI DSCLK LAANZ | CPU_VI DSOUT_R Pl 350 | i psouT =
5%
1716w RO802.2: PLACE_NEAR=U0500. J50: 2. 54nm X9
MF-LF — BS1 | v 1
402 ROing RO810.2: PLACE_NEAR=U0500. J53: 38mm CPU PWR DEBUG L =T P\?f;imﬁ 1
o saqgry—CPU_VI DSQU IAAN2Z R0800. 2:  PLACE_NEAR=R0810. 1: 2. 54nm o I - [y @2
A | 34
118w TP_CPU RSVD TP75 V49 | rsvp7s =6
Mios" TP_CPU RSVD TP76 W9 | rsvo76 =8
TP_CPU | VR ERROR - AMA9 | | VR_ERROR @9
B TP_CPU RSVD TP78 W9 | | ST_TRI GGER 2
V50 | vss_V50( RSVD) &3
ANA9 | vSS_AN49( RSVD) &5
AJ49 | ysS_AJ49( RSVD) 6
AGB0 | vsS_AGE0( RSVD) =8
AKA9 | vSS_AKA49( RSVD) 1
AJS0 | vsS_AIS0( RSVD) T2
AP49 | ysS_AP49( RSVD) e}
ABSO0 | ysS_AB50( RSVD) Y
APS0 | vsS_AP50( RSVD) Hi6
ADS0 | vSS_AD50( RSVD) 7
AMBO | vsSS_ANMBO( RSVD) e
H19
= g reo
o o
A42 H24
43
22222 2 F|F|F|F|E|Z| B 555|555 5555331333333 Q2| 2| 2 2 22 22|l S| A I 333 3] 3] 2| S| 2| 2 2| 2| 2 2| 2(8) 2| 2| 2| 2| 2(2(2( 2| 2| 2| 2] 2| 1| | 2| 22| B 2| &) K[ 3| 3[3[3| 2|22 22| &S| 2| 2| €| 2| 2| 2| 8| 2| 8] | 8| B) 2 &) S ~a6] | vee H26
A48 Hz ) )
§ AAAE H29 Connections are required
ANGT for BDW CPU support.
AAS FC D D5 PP1V05_SO_CPU VCCST 4 4
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OM T_TABLE OM T_TABLE
A1 U0500 A48 AT40 U0500
AL HASVEL L AJ51 AT42 HASVEL L
AL9 BGA AJ54 AT43 BGA
A22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12
226 GROUND AKS AT46 GROUND
A30 AK50 AT47
A33 AK7 AT49
A37 AK9 ATS
A40 ALL AT50
Ad4 AL4 AT51
AAL AL48 AT52
AA2 ALS AT53
AA3 AL7 AT54
AM AVB AT6
AA48 AVB1 AT8
AA5 AVB2 AT9
AAT AVB3 AUL3
ABS AVB4 AUL8
AB51 AW AU22
AB52 ANL AU25
AB53 AN2 AU29
AB54 AN3 AU33
AB7 AN4 AU37
AB9 AN48 AU42
ACA8 AN AU
ACS ANS0 AU9
AC50 AN? AVL
ACT AP51 AV13
AD48 AP54 Av18
AD51 AP7 AV2
AD54 | | vss VsYl | ARL2 AV22 [ |\ os vss|
AD7 ARL4 AV25
AD9 ARL6 AV29
AE1 AR18 AV3
AE2 AR20 AV33
AE3 AR24 AV4
AE4 AR26 AV42
AE48 AR48 AV5
AES AR5 AV50
AE50 AR50 AV9
AE7 AR7 AWL3
AF5 ARS8 AWL8
AF6 AR9 AVB7
AF7 AT1 AWM2
AGA8 AT10 A3
AGE AT12 AWMS5
AG51 AT15 AWM6
AGE2 AT16 AWM7
AG53 AT18 AWM9
AGE4 AT20 AV
AGT AT22 AVE0
AD AT25 AVG1
AHL AT26 AVB4
AH2 AT29 AV®
AH3 AT33 AY13
AH4 AT35 AY22
AH48 AT37 AY25
AH5 AT39 AY29
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CPU VCORE Decoupl i ng
Intel recommendation: 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 | | ementation: 9x 210uF 6nChm 44x 10uF 0402, 4x 10uF 0402, 20x 1uF 0402
nmp
PLACEMENT_NOTE ( C1000- C1019) :
PPVCC SO_CPU
R Pl ace on bottom side of U0500
+ C1000 t C1001 t C1002 t C1003 t C1004 t C1005 t C1006 t C1007 t C1008 t C1009 t C1010 t C1011 t C1012 t C1013 t C1014 t C1015 t C1016 t C1017 t C1018 C1019
1UF —— 1UF ——1UF —— 1UF —— 1UF —— 1UF —— 1UF ——1UF —— 1UF —— 1UF —)— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF
0% 1 g% 1 o — 1% — 1% T g% —— 10w T g% — 0% — 1% — 1% T o T g% T g% T g% T g% T o T g% — 1% Jo%
S iy ) ) S iov S iov ) S oV ) S iy S iov S iov ) ) ) ) ) ) ) S 1o ) D
D X6S- CERM 308 cerm X08. cerm X6S- CERM X6S- CERM J08. cerm X6S- CERM J08. cerm X6S- CERM X6S- CERM X6S- CERM 308 cerm 0% cerm 308 cerm 308 cerm 308 cerm 308 cerm 08 cerm X6S- CERM 308 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- C1023) : =
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
1 C1020 L C1021 L C1022 1 C1023 CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
20UF 20UF 20UF 20UF t C109A + C109B t C109C + C109D t C109E t C109F t C101A + Cl101B t CloiC + C101D t C101E C102B + Cl02C + C102D
200 —— 20% T o 200 20UF 20UF 20UF 20UF 20UF — 20UF 20UF 20UF 20UF 20UF 20UF 20UF
2 2.5V 2 2.5V 2 5V 2 2.5V 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
X6S: CERM X6S: CERM %65 cerm X6S: CERM 2.5v v 257 257 257 257 257 59 257 v 25v
0402 0402 0402 0402 2 X6S- CERM 2 XES CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 XES CERM X6S- CERM 2 XES CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO ST NO STUFF J__
PLACEMENT_NOTE (c1024 (:1045): =
NO STUFF NO STUFF NO STUFF NO STUFF AAPS: 2
Pl ace near inductors on bottom side. NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF e
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
t Cl1024 t C1025 t C1026 t C1027 1 C1028 t C1029 t C1030 t C1031 t C1032 t C1033 t C1034 t C1035 t C1036 t C1037 t C1038 t C1039 t C1040 t C1041 1 C1042 1 C1043 1 C1044 1 C1045
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF 20UF —— 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
200 —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 200 —— 20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% — 200 —— 20% — 20% —— 20% — 200 — 20% — 200
257 3 257 257 257 257 257 v 25 v 257 257 v 257 257 257 257 257 59 v
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 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 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLA NT. E 46- 7):
CEMENT_NOTE (C1046- 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 TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
t C1046 1 C1047 t C1048 t C1049 t C1050 t C1051 t C1052 t C1053 t C1054 t C1055 t C1056 t C1057 t C1058 t C1059 t C1060 t C1061 t C1062 t C1063 t C1064 t C1065 t C1066 t C1067
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
200 —— 20% — %0% —— 0% —— %0% —— 20% —— 20% —— 20% — %0% — 0% — 20% — %0% —— 20% —— 20% —— 20% —— 20% — %0% —— %0% —— %0% —— %0% —— %0% —— 20%
257 257 257 257 257 257 v 59 v 257 257 257 257 257 257 257 257 257 257
C R P T O PO O v PO T O T PO O PO O P PO PO O O PO P C
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
PLA NT. E - C1076: i =
\CEMENT_NOTE ( C1068- C1076 CAPASO:;Sr. AAzcoustl c Control (Cl102E to Cl103F) ACAPS: A2 =
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 TI CAL CRI TI CAL CRITICAL
.|*cioes  .|'cioe9  .'cio70  .|'cio71  ,|'cilo072  .|'ClO73  .|'ClOo74  .|'ci075 @ ,|'Cl076  .|' Cl077 + C102E + C102F 1 C103A 1 C103B 1 C103C 1 C103D 1 C103E + C103F E ClOSD E ClOSE ClO7A
210UF ——210UF ——210UF ——210UF ——210UF ——210UF ——210UF ——210UF ——210UF —— 330UF- 9MOHM —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF f— f—
200 T~ 20% T~ 20% T 20% T 20% T 20% T 20% =T 208 T 20% 200 T 2%, 20% T 0%, T 0%, T 0%, T 2% T 2%, T 2%, - ooe - ooe Egvo =
228y 225y . 225y R . 225y 225y 2 28y . A 2 %o ceru 2 %o ceru 2 562 ceru 2 %o ceru 2 %o ceru 2 %o ceru 2 %o ceru 2 %o ceru 2 0501 2 - coa
CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S CASE- B2S - 0402 0402 0402 0402 0402 0402 0402 0402
J_ l I FOR DESENSE | MPROVEMENT
. = LOCATI ON DEPENDS ON DESENSE TEAM e
CPU VDDQ Decoupl i ng
Intel recommendation: 2x 330uF, 8x 10uF 0603, 10x 1uF 0402
Appl e | nplenentation: 3x 270uF, 8x 10uF 0603, 10x 1uF 0402
PLACEMENT_NOTE ( C1080- C1089) :
o7 o6 215 5 _PP1V35 S3RSO CPUDDR -
96 84 Pl ace on bottom side of UBB00O
+ C1080 + Cl081 + C1082 + C1083 + C1084 + C1085 + C1086 + C1087 + C1088 C1089
1UF ——1UF —1uF —— 1UF ——1uF ——1uF ——1uF ——1uF ——1uF
0% —— 10w o — 1% — 1% T g% T g% T g% —— 10w el
0V 0V 0V 0V 0V
2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM 2 XES CERM 2 XES CERM 2 XES CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1090- C1097) : J,—
Pl ace near U0500 on bottom side
CRI TI CAL CRI TI CAL CRI TI CAL
1 C1090 1 C1091 1 C1092 1 C1093 1 C1094 1 C1095 1 C1096 1 C1097 t ClOSB L ClOSC ClO7B
10UF 10UF 10UF 10UF —— 10UF —/— 10UF
e e e e T, W @ e ] - ooe Eévo Rk
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes % 1 2 Apg. 06
0402 0402 0402 0402 0402 0402 0402
J J ) J_ J FOR DESENSE | MPROVEMENT
PLACEMENT_NOTE ( C1098- C1099) = LOCATI ON DEPENDS ON DESENSE TEAM
. . fr—
CRI TI CAL CRI TI CAL CRI TI CAL
.[*C1098 : C1099 *C108A
270UF 270UF
0% 0% 0%
2 2
’ - B2- SM ’ i@{ B2- SM - B2- SM
l v (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 0.01uF 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
PLACE_NEAR=U0500. D5: 25. 4nm EE—
o6 84 67 62 41 18 17 15 14 _PP1VO5_S0O IAAN 2228 PP1V05 SO CPU VCCST :_ =U0500. D5: 12. 7nm CPU mCOUpl i ng
s 105 65 _PPVOOI O SO_CPU 118w
) T T
Me- LF
603 < NUM>
1Cl'06A Cﬂ)eB d} Appl e Inc. SN
1 C1079 uF o IF L ;
o 01UF fost s. % <EALABEL>
S v Ry SR |2 X8k NOTI CE OF PROPRI ETARY PROPERTY:
;zgé‘:gw r THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
= = | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
- 11 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
\ANAL AR O 6 S 4 3 2
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SYNC DATE=12/18/ 201

SCH_NUM>

11 OF 119

OV T_TABLE SATA Port assignments:
010 my—SYSCLK_CLK32K RTC g B Irtoa U1100 SATA_RXN0| BB NC SATA A D2RN o 90
B4 | rroxo LYNXPO NT SATA Rxpo| BEB NC SATA A D2RP o 00 .
NCX——— N%GIRE SATA TXo| AV8 NG SATA A R2D CN v Primary HDD/ SSD ( SATA only)
. 3
o111 PCH SRTCRST L . B9 | SRTCRST* (1 oF 11) SaTA_TxPol AY8 g NC SATA A R2D CP o o o
BC10 NC SATA B D2RN
A8 SATAfRXNl_.——@ 87 90
o PCHINTRUDER L g A8 NTRUDER' ATA Rocpr | BELO A B DORP o
o PCHINTVRVEN L 5 GIO fjNTvRvEN E SATA_ TN | AV10 NC _SATA B R2D CN oo Secondary HDD/ SSD ( SATA only)
RTC RESET L D9 | rrersT SATA_Txp1L[ A0 ST NC SATA B R2D CP D o w0
o RIC RESEl L e 9
SATA_Rx\2| BB9 NC SATA ODD D2RN -
33 o B25 SATA_Rxp2| B9 NC SATA _ODD D2RP o )
R e e
- NERRE B25: 1. Vi3
w52 oy HDA_SYNC R1111 33 1 5 "HDA SYNC R 222 |1pa sync (1 PD boot) SATA Txp2| AWS g NC SATA ODD RRD CP o
PLACE_NEAR=UI100. 25 1. 270m SATA_RXN3| BCL2 NC SATA D D2RN .
1 _PCH SPKR @=—"119 |SPKR (1 PD- PLTRST#) < saTa Rxp3| BE12 o NC SATA D D2RP o7
B saTA Txna| ARS8 NC_SATA D_R2D_CN o Unused
o1 52 o HDA_RST_L R1112 33 2 o HDA RST R L C24 {HDA_RST* < 3 SATA_Txp3| AT13 NC SATA_D R2D CP o
PCACE_NEAR=ULT00. C23: 1. 27mm 2 BD13 TP PCIE ENET D2 .
- HDA SDI NO L22 SATA_RXN4/ PERNl_‘—L_—RN— PCl e:
e W‘TE&@E? é:gg < SATA_RxP4/ PERP1| BB13 TP_PCl E ENET_D2RP Reserved: Ethernet
NC_HDA_SDI N2 @2 |\ oA soi2 (1 PD SATA_TXN4/ PETNL| AV1S TP_PCl E ENET_R2D CN (i f not conmbo w SD Card) PP1V5_S0 R R R
+ INC_HDA_SDI N3 P22 | o oo 5 11 b0y SATA_TXPa/ PETPL[ AVES TP_PCIE_ENET_R2D CP
pr e FRAN L N ey \_
SATA RXNs/ PERN2| BCL4 o0 NC SATA F_D2RN o
o1 52 ¢oom—HDA_SDOU R1113 33 2 o110 HDA SDOUT R A24 |1pa_SDO (1 PD-boot ) SATA_RxP5/ PERP2| BEL4 o NC SATA F_D2RP - U d R17l3591
PUACE NERRLUYT00. 204: 1. 27mm , SATA_TXNs/ PETR2| AP15 NC _SATA F_R2D _CN o nuse - ok
PPVRTC G3H 121 10 00 o DP_TBT_SEL B17 | (AERETET SATA_TXPS/ PETP2| ARS8 NC SATA F_R2D CP o vz
5 11 (TR ENET_MEDI A SENSE_RDI V > €22 |HpA_DOCK_RST*/ GPI O13 212
- - SATA AY5 0 PCH SATA RCOVP PLACE_NEAR=U1100. AY5: 2. 54nm
R1102'| |'R1103 n83 i
rR1100! ['"R1101 2% OK oo XDP PCH TCK g 5 TAG TCK (1PD) SATALED (P8 PCH SATALED L "
330K Y 1/ 200 2/%0w o 18 XDP_PCH T ADL [3TAG TVS (1 PU)
% 9 201, 5201 AE2 SATAOGP/ GPI cp1| AT XDP_DCO_DP_AUXCH 1 SOL_L 18
RS < fow PCH SRTCRST L o (rp—XDE_PCH TDI - JTAGTOL(IPY g | sarmcereioio A T XDP DC1 SATARDRVR EN o e
201, 2201 1 e XDP PCH TDO ADS | 37AG TDO Z (PPUPE )
PCH | NTRUDER L 4 o B 1 e EE— > ~
PCH I NTVRVEN L 4, 4, SATA_| ReF| BD4
RTC_RESET L ., NCx-Ze-TP25
NCx P22 TPo| BAZ L ¢
C11021 1C1103 NCx 2B | P20 Pe[ B8 L \c
1gF L L igF
% -T— %
; gz 2 gg OM T_TABLE
7 7
o1 3 PClI E_CLK100M SSD_N ¥43 [ oL kouT_Pal E_NO UL100 CLKOUT_PEG A N AB35 PCl E_CLK100M ENETN o
o 0 PCl E CLK100M SSD P Y45 | o kouT_Pal E_PO LYNXFI"?_ENT CLKOUT_PEG A_p| AB36 > NC PCI E_CLK100M ENETP o7 NOTE: ENET pair only used if SD Card Reader is USB3.
= w1 ry—SSD_CLKREQ L "B | POl ECLKRQD*/ GPI O73 FOBGA  pEG A CLKRQ'/ GPI 47| AF6 e ENET_CLKREQ L am e
o NC PCl E_CLK100M ENETSDN A4 | o out o E_NL (2 o 11) CLKQUT_PEG B N Y39 NC PCl E_CLK100M PEGBN o
o qop NC_ PO E_CLK100M ENETSDP A2 | & kouT POl E_P1L CLKOUT PEG B Pl Y38 NC_PCI E_CLK100M PEGBP o
16 11 XDP_DD2_ENETSD CLKREQ L AF1 | pcl ECLKRQL*/ GPI O18 PEG B_CLKRQ/ GPI 066 W4 PCH PEGCLK L_GPI O56 1
o 22 PCl E_CLK100M AP_N AB43 | o kauT_PalE N2 QLKOUT DM _N| AF39 DM _CLK100M CPU_N o oo
ww@nPCLE CLKIOOMAP P~~~ o AB%5 |gkour_PoE P2 ckaur_om _pl AP0 g DM CLKIOOMCPUP e
AF3 * *
18 XDP_DD3_AP_CLKREQ L PCl ECLKRQ2* / GPI 020/ SM LKOUT_Dp_N| AJ40 CPU CLK135M DPLLSS N .
39
o1 30 PClI E_CLK100M CAMERA N AD43 | ¢ kauT PGl E_NB cLkour_pP_ Pl AISS g  CPU CLKI35M DPLLSS P oD -
AD4S5
o 20 @m—PCLE_CLK100M CAMERA_P - CLKOUT_PCI E_P3 CLKaUT_DPNs_N| AF35 CPU CLK135M DPLLREF N o 5o
NOTE: SSC control is ganged on PCle 0-3 and 4-7 cl ocks. _— CAMERA CLKREQ L T3 | POl ECLKRQB*/ GPI C25 cLKouT_DPNs PLAFS6 o  CPU CLK135M DPLLREF P oo © 0
PEG attached (CPU) PCl e devices nust use one set, Unused cl ock term nations for FCI M Mode
whi |l e PCH attached PCle devices use the other set. weo q@om PEG CLKIOOMN o AP qxour poE M CLKI N DM N[ AY24 o PCI E_CLK100M PCH N R1196 10K 1 2
If 2 or |ess devices are attached to PEG the o1 85 70 PE K100M P AF45 | o KOUT_PCI E_P4 CLKI N DM _p| A4 : » PCI E_CLK100M PE P RIT95 10K 1 :A::Z 5% 17Z0W W 20T ]
CLKOUT_PEG out puts can be used for those devices. TBT CLKREO L V3 . g °
o POl ECLKRQI* / GPI 26 ; LK N_GND. | ARR4 PCH CLKI N_GNDN R1171 10K 1,5 2 S ——
2. %
« NC PCI E_CLK100M PE5N AE44 | o ur_par e ne CLKIN_GND_pL AT2 ECH_CLKIN_GNDP RI170 10K 1 ANAAZ oy oow—wr—ror
AE42
o NG POLE CLKIDOM PESP CLKQUT_PA E_PS cLKi N_porgs_N|_H3 o PCH CLK96M DOT_N R1192 10K 1 2
1 _PCH CLKI L_GPl A4 N2 PG SSRGS 0 CLKI N_DOT96_P| B33 o o1 PCH CLKO6M DOT_P RI1II191 10K 1,\/v\/_5mw_m“ Vg o7 ITZ0W W 20T
» NC PCI E_CLK100M SWN ABAO | o kouUT PGl E_N6 CLKI N_SATA_N|_BES o PCH CLK100M SATA N R1194 10K 1 2
o NC POE CLKIOOM SW o, A9 |cLKoUT_POIE_PS aKinsaTA P[BF g w PCH CLKIOOM SATA P RIT93 10K 1,2 2% 7200 W 207 | e PG G KI0OM SATA P RITO3 10K 1 \Anj2 o0 120w W 20173
AE4 *
85 82 11 PEG CLKREQ L PCl ECLKRQB*/ GPI 045 REFCLKL4] N|_F45 W P K14P3M REECLK R1197 10K 1 5
o1 28 PCl E K100M TBT_N AJ44 | o KOUT_PCI E_N7 CLKI N_33M-zLooPBACK| P17 P K33M PCl I N 19 01 1
o 2 o PCI E_CLKI100M TBT P AJ42 | & kT PGl E_PT = R13%072
3 o SYSCLK CLK25M SB R 1 2 SYSCLK CLK25M SB
n P Ki L | v3 . XTAL25_I NLAWES o o0 o
o cL G 046 RO RSG5 o8 XTAL25_uT| AL44 "\~ 1.5V -> 1.1V M:ﬁ ffng _—
PP3V3_SUS 12 15 14 15 37 50 64 50 67 56 R1173* ¢
PP3V3 S0 G o 09 52 85 04 56 20 (1 PD- PWROK) CLKOUTFLEX0/ GPI 064 A0 NC _PCH GPI 064_CLKOUTFLEXO 1K 502
HRmsERasua o o7 NC | TPXDP_CLK100MN A3 | o KOUT_I TPXDP_N (1 PD- PWROK) CLKOUTFLEX1/ GPI 065 F38 NC _PCH GPI O65_CLKOQUTFLEX1 ., 1/ 200
R1177 4.7K 1 > PCH SPKR a9 a7 @W CLKOUT_I TPXDP_P (1 PD- PWROK) CLKOUTFLEX2/ GPI 066 | F36 NC PCH GPl 066_CLKOUTFLEX2 &, 28,
R1176 10K 1/\/\/\’2 5% 1720W M 201 pp TBT SEL : - (I PD-PWROK) CLKOUTFLEX3/ GPI 067|_F39 NC PCH GPl 067 CLKOUTFLEX3
RIT78 4. 7K 1 N\ 5% TZ0W W 20T b SaTAlED | u PPLVS S0 IR L
MNN“55% T 70w W 20T | CLK_I REF| AM45
R1134 igE 1 2 DP_AUXCH_| L 1565 o1 10 L P K33M R D44 | o KOUT_33MHZO (| PD- PWROK)
1 2 27 XDP_DC1_SATARDRVR EN 1118 o1 87 NC LPC CLK33M LPCPLUS R E44 | cLKOUT_33MHZ1 (| PD- PUROK) o| ADBY
o AT 20T ’ LPC_CLK33M DPMJX_UC R 812 . ( ) Trra| AT NG
..‘____43 10K 1 2 SSD CLKREO L o 20 CLKQUT_33MHZ2 (| PD- PWRCK) TPlB_X NC Rll
RITAD 1ok .\, 59 20w W 20T 5op o2 ENETSD CLKRED L » NC PCI_CLK33M OQUT3 F41 | o KoUT_33Miz3 (1 PD- PUROK) 1190 pp1vs_so 432 0 15 37 10 52 00 o7 o
RIT60 10K 1%\/ 5% 17 Z0W M-_Z'tn%lap CLKREO L 1;’3:5 o1 19 @w CLKOUT_33MHZ4 (| PD- PWROK) DI FFCLK_BI ASREF| A4 PCH DI FECLK _BI ASREF 2 A'AN 1 84 &
R11 g_ 13? 1 2 iZn i; iga g 381 %_'\[{EgKgégREO L s PLACE_NEAR=U1100. AN44: 2. 54nm 1/3:'{.3‘” SYNG VAGTERE) 15 REFERENCE,
R11 1 2 27 1128 201 ey
RITA7 10K 1 \\2 5% T20W W 20T po G kRoB L GPLOAA . PCH RTC/ HDA/ JTAG SATA/ CLK
RI114 10K o n\pAar2 oF T20W W 200 PEG CLKREQ L 1102 05
RITI5 10K 1 2 O TT20W W 20T K L_GPI u le Inc
R1146 10K 1 rr2 ENET_CLKREQ L - S o -
R1148 10K 1 2 5% PCH_PEGCLKI L_GPI 66
AN 25— zow—zor - PECCLKRCE LGP OB6 NOTI CE OF PROPRI ETARY PROPERTY:
R1179 1OK 1/\/\/\/2 55 20w ENEr 'VED' A SEI\ISE RD| V 11 85 THE | NFORMATI ON CONTAI NED HEREI N | S THE
y ; ; ) _ e POBLOSOR AGREES TO THE FOLLOW NG
L Connect to ENET_MEDIA SENSE via alias if HDA = 3.3V. B POSESSOR AGRERS TO THE FALLON NG

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

If HDA = SO, nust al so ensure that

si gnal

cannot

be high in S3.

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED
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OM T_TABLE
w5 DM _N2S N<0> AVR2 [ RxND UL100 FOI_RNO| A5 (o
0 o s DM_N2S Neg> AF20 { o o LYPQNT o R [ A3
o o7 5 DM _RX\2 FCBGA 136
o o7 5 ry—OM _N2S N<3> o V20 | pv _Rxna (4 £ 1) Eg ,x:gﬁu NC
womm DM _N2S P<0> o AY22 oy peo - x e
89 87 5 N2S P<1> AP20 | o\ RxPL
89 87 5 DM _N2S P<2> ARL7 | v _RxP2
89 87 5 M DM _RXP3 TP16%43< NC
TPs| AYAS \C
o s DM _S2N_N<0> BO21 | o _TxNo TP15[ AVAS o
D o 87 s DM _S2N N<1> BE20 | v _TxnL TPLo| A4 NC D
89 87 5 DM _S2N N<2> BDL7 | pm _Txae m—
89 87 5 @M DM _TXN3
89 5 DM _S2N _P<0> BB21 DM _TXPO E o] FDI 7CSYNC%@ 5 89
a7 s DM _S2N P<1> BC20 | pv _TxpP1 L FOI_INTLA40 o FDI INT oo 5 0
8 67 5 DM _S2N _P<2> BB17 | pM _TxP2
o 67 60 52 10 17 25 19 3 33 [PPLVE_SO e M oo N Peae BT | o 1o PP1V5_SO bgp e s 7 19 % ee o7 o
BE16 AT45
DM _| REF FDI _| REF
R1200* - - R1210*
7.5K A7 A2 7.5K —PPVRTC G3H 11510 6
1% NCY—— TP12 TP17 F—5x NC " 2%"‘,/\7
o NCYEAT | TP7 TP13[ ABL \C 201 'R1215
12 2 PLACE_NEAR=UL100. AR44: 12. 7mim ~ 2 330K
PLACE_NEAR=U1100. AY17: 12. 7nm PCH DM RCOWVP A7 || O AR44 PCH FDI RCOWVP 330K —
201
- PCH SUSACK_L >0 susack (1PY) DSYWRVENL B o« PCH_DSVWRMEN 2
AML « e
soownmm PMSYSRST L g Mysvs peser . oPvRa| L13 o PM DSW PVIRGD am e o
SMC_SUSACK: NO o1 86 40 19 18 PM _PCH_SYS_PWROK AD7 | sYs_PVROK §
84 67 66 64 50 17 15 14 13 1 _PP3V3_SUS — MO——— == —p——— 575 WAKE! 53 e—PC E WAKE L ) 12 33 35 50 o1
R1286* o1 56 10 12 PM PCH PWROK F10 | pywrok E (1 PD- DeepSx) 'R1209
9 D ————p——— & 2 kRN g PMOKRUNL ey 100K
AB7
1;;@4\? 91 86 19 12 m%‘_ APWROK g S SUs_STAT*/ GPl 01| Y7 LPC PWRDWN L 0 a0 é%iuw
2 o =+ o PM_VEM PVRGD -t v6 :
R1205| | R1287" s 50 o7 rmy_PM _RSVRST L 22 gs'%mifm TPE fsiisy o—THCLAZE SIS R
10K 10K D= ———————p——Q Slpss*/GPIoe3l Y\ g PMSLP S5 L~~~ o =
C s v  m PCH SUSWARN L | SUSWARN'/ SUSPWRNACKI GPI 080 g . | o PM SLP S4 L C
> D wp— VL OLE O4 L (opmy 12 2133 37 40 67 81 86
K1
201, 201, 9140 18 12 PM TN L PWRBTN* (1 PU) SLP_s3+ oL PM SLP S3 L oo o ae
E6 P g oD
o ADAPTER EN RSB sh SP AL g TP PMSLP AL
42 40 20 12 [ry— PM_BATLOW L -7 |BATLOW/ GPI O72 sp sust Tt PM SLP SUS L
> O— wp— PV OLE SUS L~ ropmy 12 4466 67
N4 *
PCH R L - ; RI PVBYNCHLAY3 . PM _SYNC o ¢ e
AB1!
IE PCH SLP SO L o AT0 TP21 spiavp® 4 TP PCH SLP LAN L
TP_PCH SLP WAN L o, D2 | SLp WAN/ GPI CR9
OM T_TABLE
T45
NCx—2>_|veA_BLUE U1100 —
w4 LYNXPO NT
NCX*—r VGA_GREEN NGB! LE
NCx——— VGA_RED FCBGA
3 (5 oF 11) DDPB_CTRLCLK zg DPA | G DDC CLK I
M, DPA | DATA
VGA DAC Disabl ed per SB  NOX—g | VoADOE0K (PRI =@ DPA LG DDC DATA s
DG v1.0 (Table 12-18) T boPe_CTRLOLK 22 DEB_LG DG O K o 00
’ ’ Na2 PRECCTREpATA-20 DPB | G DDC DATA o 8
NCx—¥2 | vGA HSYNG (PP PLTRSTH) | O —
NCx—¥4 | vea_vsyne poPD_CTRLCLK| MO TP_DP 1 G D DDC CLK
PRECLCTRLPATA N38 g TP _DP_| G D DDC DATA
W0 | pac | REF % (
m VGA_I RTN 7 pbPB_AUXN_HHS DPA |G AUX CH N 83 85 89
L g POPC_AUXN_K43 e DPB 1 G AUX CH N 83 85 89
342
B a7 EDP_|I BKL N36 |Epp BKLTCTL DDPD_AUX o= NC DP 1 G D AUXCHN o7 B
H3
o5 02 12 EDP_| G BKL_ON K36 | epp prLTEN & g?ﬁﬁ — %@ :g ﬁ& $ E 03 05 00
> 8 85 89
-~ EDP_| G PANEL_PWR 336 | EpP VDDEN DDPD_AUXPL J44 gy NC DP 1G D AUXCHP
w388 BB LNy s _PP3V3_SO _ N _ o
S8 A5 47 4o 454 i3 R1260 10K 1,\/\/\/2 PCl I NTA L - 29 Pl ROA* DDPB_HPD) E;‘s DP_TBTSNKO _HPD I G 82 85
261 10K 5% 17 20W MF 20T -0 DDPC_HPD) DP_TBTSNK1 HPD | G 82 85
R126 0 1 2 PCl _INTB_L - Pl RQB* 39
R1I262 10K LAANZ 5% I720W M 20T by | NTG L K7 by R DDPD_HPI e— 1P DP 1G D HPD
[2 10K , % IT20W M 20T By | NTD L pAlD B ——
PP3V3_S5 pEnnpangee —_— Ao ez e PR PIRGE/GPI 2l 17 o SDOONN OC L am =
PP3V3_S0 PR o qopENET_LOVPVWR PCH g, M2 Ip 50 PIRQF*/ GPI el FL7 AUD_| P_PERI PHERAL DET 12 s
R1239 o6 69 52 5 84 50 os 12 qom-AUD_| PHS_SW TCH EN PCH g  B18 cpi 52 Pl RQGH/ GPI 04| L15 TBT PVWR REQ L 12 29
3. 0K PM TN L 12 18 40 01 s 12 BT T L - C12 MLS AUD |1 2C I NT_L 12
S EYTIET DYV S — PVRE s a0 % 12 ) PWRRS - aPI B4 g PIRM/GPIOGMS o AUDI2CINTL e -
Y] IAMNA o A BATLOV L 2005 TP PCHSTRP BBSL 4 Cl|ecer (1P0 PO o NC POI_PMVE L .
10K PM KRUN L 12 a0 TP_P TRP_ESI L Al0 e
= NN sz CLKRU PCH g{"RIE TCPBEK SWo L A6 | om oo PLTRST+ |5 Y11 PLT RESET L
R1216 10K 1,,n 2 ENET_LOW PVR_PCH - o - PCH STRP TOPBLK SWP L gu 72 1GPICES || oy, purarercl RsTH) Ol PLT RESET L _  qopwo=oes
«__2__5 100K 1 \A'A72 i ﬁm g igi AUD_| PHS SW TCH EN PCH . 4
R 10K 1 2 >0 BT_PWRRST_L
NN 5% T 20w W 20T e
10K 2 SDCONI 12 85
R1230 1/\/\/\/ 5% 1720W WMF 20T N_OC L
NO STUFF Redundant to pull-up on audi o page
R1214 100K 1,\/\/\/ AUD | P PERI PHERAL DET ., 4
R1231T 10K 1ann72 : ﬁm ; jgi TBT_PWR REQ L 12 2
A R12 NO STUFF Redundant to pull-up on audn 0 page SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201 A
33 10K 1 2 AUD | 2C | 12 85
R1225 1K s oine T o 'PCH DM / FDI / PM GFEX/ PCl
1 2 PCl E WAKE L
/\/\/\/ 5% 1/20W M- 201 129335 80 91
R1224 100K L PM SLP_S3_L 12 21 40 67 ue A
_‘__2%% TooRk VWA I W iy Sip sa L 12 21 7 97 40 7 01 a0 d} Appl e I nc. <SCH_NUM>
100K 5% 1720w t 12 40 67 i
:_ 353 100K 2’\/\/\/1 5% 1/20W WM 201 Em g::l; gf’JSLL S <E4LABEL>
- NVN—s% 120w 201 124000 o7 NOTI CE OF PROPRI ETARY PROPERTY:
p R1281 100K 2 1 o 50w 5T EDP I G BKL o\‘ 12 82 85 ng:' ;\Iérm Lg\lmgg\Tf&AIC;:\lERPHEREI N IS THE
R1 281 100K 2,\/\/\/1 5% EDP_| G PANEL_PWR 12 82 85 THE POSESSOR AGREES TO THE FCLLCMII\G
T 20W WVE oT | TO MAINTAI N TH'S DOCUMENT | N CONFI DENCE 12 OF 119
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
VWAAANY ABCAlarl, 7 6 S 4 3 2
vvvv.Alloalcl .o
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SYNC DATE=12/18/ 201

PCH PCI - E/ USB

OM T_TABLE USB Port Assignnents:
UI100 ~ ussznol B37 USB_EXTA N
LYNXPO! NT Uss2po| D87 USB_EXTA P o Ext A (LS/ FS/ HS)
| 257 gy USB_EXTA P o 0
FCBGA Use2N1| A38 NC USB_EXTCN 87 %0
(9 OF 11) C38 B EXT . Ext C (LS/ FS/ HS)
USB3 Port Assignnents: usezPl SO gy NC USB EXTCP oy
o _NC_USB3_SPARE D2RN AVBL | pERNL_USB3RNS UsB2N2| A36 NC USB_SDN 87 %0 Re d: SD (HS
o NC USB3 SPARE D2RP g AY31 |pepp1 usB3rP3 UsB2P2| 56 g NC USB SDP oo served: (HS)
Unused
s _.NC _USB3_SPARE_R2D CN BE32 |peTni_ USB3TNG usB2Ns| A34 NC USB_W.ANN - —
e oDo SFARE el N e - 22 g NG USB WANN .
o7 PARE_R2D BC32 |pETP1_USB3TP3 use2p3| 34 B_W ANP o Reserved: WFi (HS)
PCl e/ USB3 Port Assignnents: use2n4| B33 NC USB_4N o7 U d
o156 51 20 USB3_SD D2R N AT31 | pERne_USB3RWA usezPal D53 o g NC USB 4P o nuse
SD Card Reader o1 00 o1 20 ry—USB3_SD D2R P - L |PERP2_USB3RPA R NC USB PSOCN .
(& Ethernet if conbo) o1 80 01 20 USB3_SD R2D C N BOS83 | peThe_USB3TNA uss2ps|_SB1 NC_USB_PSOCP o Reserved: PSOC (Legacy Trackpad)
o1 60 01 20 ¢ —USB3_SD R2D C P 228 |PETP2_USB3TP4 uss2ne| K31 NC USB 6N a7 50
PCle Port Assignnents: vas use2pe| 31 _qg NC USB 6P 4 Unused
o1 33 20 PCIE AP_D2R N - PERN3 @9
01520 PCl E_AP_D2R_P - 733 | perP3 s g % @E ;’;‘ o7 o0 Unused
Ai rPort 87 %0
o1 33 PCIE_AP_R2D C N BE34 |peTng 32
B EXTB N 1 o6 o
o1 33 @w PETP3 ﬁ:i:W@Z Zs ° Ext B (LS/ FS/HS)
A30 B_EXTDN 7 00
20 yPCLE_CAVERA_D2R N AT33 | per usB2NoL BT . Ext D (LS/FS/HS)
oo PO E CAVERA D2R P~ g ARSS Ipepps USB2POL —— g 00 EAIDE ey er o0
B29
carera S T oo 5 o T5 oo paserved: camera
o 3 PCI E RA_R2D C P BC36 | perpa
PO E CAVERA ROD C P g "0
usB2N11| A28 B BT N 35 %0
BT
- PCl E D D2RN<O> A6 | pErng usB2P11| 8 g g USB BT P G 52 %0
SSD (Gunsti ck) oo NG _PCIE _SSD D2RP<0> g AV36 |pepes usB2N12| 26 NC USB | RN o % IR
Lane 0O usB2p12| F26 NC USB | RP 87 %0
(PCl e-onl y) a5 NC PCI E SSD R2D_CN<0O> BD37 |pETns W [ —y 22— (D
- BB37 ' o F24
O POe switch if TBT/ SSD os @m-NC PCIE _SSD R2D CP<0> o, B837 lpetes g 8 igzgg o £E $Eﬁg :;l z: Zs %0 Tr ackpad
~(TPD) " USB3 Port Assignnents:
i R T R Usssrna| AR26 USB3_EXTA D2R N . g :
SSD (Gunst i ck) oo NG PCILE SSD D2RP<1> g "° IPERPG USB3RP1| AP26 USB3 EXTA D2R P o
I(_g?:teelonl y) 5 NC PCIE SSD R2D CN<1> BC38 | peTne useaTna| BE24 & USB3_EXTA R2D_C Nyom x5 Ext A (SS)
- BE38 BD23
O PCle switch i f TBT/ SSD o PCl E D D <1> PETP6 USB3TP1 B3_EXTA D P a7 %0
USB3RN2| A6 B3_EXTB_D2R_N o1 86 50
. NC PClI E_SSD D2RN<2> ATA40 | pepny usB3Rp2| AV26 USB3_EXTB D2R P 51 56 %0 Ext B (SS
SSD (Gunst i ck) oo NG PCIE SSD D2RP<2> g ATS9 |perpr ussaTne| BD25 g  USB3 EXTB R2D C N ymmy o1 0 (s9)
BC24
Lane 2 | - NC PCl E SSD R2D CN<2> BEAO |perng useaTrz| B4 g USB3 EXTB R2D C P mpmy i 0
(paeonly) BT/ SSD - NC PCIE_SSD _R2D CP<2> BOA0 | perpy Uss3rne| AVES NC_USB3_EXTC_D2RN (s 50
O PCle switch i SS S at— USB3RPS|_AV29 NC USB3_EXTC D2RP o %0 Ext C (SS)
BE26
N NC PCIE_SSD D2RN<3> ANSB | perg USB3TI\BE“‘BCZ6 T RS T % -
SSD (Gunst i ck) o NC PCIE SSD D2RP<3> g AN39 |peppg USB3TPS o7 o0
Lane 3 UsB3RNG|_AR29 NC USB3_EXTD D2RN o7 90
s PClI E_SSD_R2D > BD42 |peTng BT e e a s e |
(PCl e- onl y) ° oAt USB3RP6|_AP29 NC_USB3_EXTD _D2RP ¢y o7 50
O PCle switch if TBT/SSD o NG PO E SSD ROD CP<3> o, BDH peTes R -y D oD o Ext D (SS)
useaTPe| BE28 NC USB3_EXTD R2D 87 %0
USBRBI AS* |24 0 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
oo o7 s 52 10 17 15 12 gy _PPLVG_SO ooor/ G ol P2 S0P DAO USB EXTA OC L . 2
| ccrr/aPiotol Vi o,  XDP DAl USB EXTC OC L am =
N BE30 |pol E_| REF oc2*/ Gl a1 | W2 XDP. D P EN 10 =
7R153K00 oc3*/ Pl sz PL XDP_DA3__CAVERA PWR EN 10
19 NC@ TP11 ccarcpions M o, XDP DBO USB EXTB OC L~ ~muse
1/ 20w N EE29 | TP6 ocs*/ Pl o9 11 XDP_DB1_USB_EXTD OC L 13 18
2201 ACE NEAR=UL100. BD29: 12. 7rm acs*/ GPl aro| N2 XDP_DB2_SD_PWR_EN 10
PCH_PCl E_RCOWP BD29 | pcy E_RoOVP ocricPlo M o,  XDP DB3 SDCONN STATE CHANGE L s e
OM T_TABLE
o1 82 10y LPC AD<0> :_.Eég gg DYV A LPC AD R<0> gg LADO (1 PU) LYUI\%(Jﬁgol\ﬂ' svBALERT*/ GPi o1 N o,  PCH SVBALERT L 1
o oe seEy—LBG AD<1> Nk N2 LPC AD Rel> Lapt (1PY = UPR T E sveaLK| R0 SMBUS PCH CLK R
o1 0z sogmry LPC_AD<2> RI3A2 33 1\ \pr2 o 720w LPC_AD R<2> AL | app (1 PU) FCBGA oA UL ® S\VBUS poH DATA =2
o1 o2 sog@y LPC AD<3> R1343 33 LAAAZ oo W 20T pC AD R<3> - LADB (IPY (3 oF 11) | U] s SVBUS PCH DATA sy 045 o1 05 0
meo g LPC FRAVE L RI344 33 1, ,p2 LPC FRAME R L B21 | LFRAVE* SMLOALERT*/ GPI 00| M, PCH SMLOALERT L
- NC LPC DREQD_L D21 pror (1PY & g smocLk| B SML_PCH 0_CLK oo
05 @ 1BT_PVWR EN PCH g G207 LORGL"/ SRLOe3 2] SMLODATAL K7 gy SM._PCH O DATA e~y w5
PP3V3_SUS 1 12 15 10 15 17 50 08 66 o7 LPC SERI ALLL | o s DR
PP3V3_SUS e 15 10 15 17 50 04 00 7 w0y LPC SERIRQ  qug Al SERRQ SMLIALERT*/ PCHHOT+/ GPI 074/ P qu  PCH SMUIALERT L,
PP3V3_S3 20 21 43 45 40 o6 o1 02 04 80 K6
PP3V. R 20 35 46 84 SM_1CLK/ GPI 068 SML_PCH 1_CLK -
Pngg g S HEEEE NN . SMLLDATAY GPI 07512 gy —SM._BCH L_DATA —
Hihbizzug
o1 50 SPI _CLK R AJ11 |sp ok
oS PO
AF11
R1350 10K 1I\/\/\/2 0% 17 20W MF 20T LPC SERI RO a0 51 50 <O} SPI_CSO R L ‘._CA” SPI_CS0* (1 PU) % (1PUIPD) CLOK A gy NC CLINK CLK o
10K 5 AF10
}31353 OK 1 Anp2 ot row—r—oor— BT PVR_EN_PCH 1 20 TIPSPl CSI L o ATlsp csit (1py S (1PU1PD) CL_DATA AFI0 o g NC CLINK DATA o
R1360 10K 1 2 XDP_DAO_USB_EXTA OC L _ aL_RsT* WAF7 NC CLINK RESET L
RT361 10K 1w/\12 S 120w 20T %P DAL USB EXTC OG L o TP _SPl_CS2 L 4 A0dsp cs2* (1PY §
RI362 10K 1, A2 % T20W W 200 SSD PWR EN 10 60 o socarySPL_MOSI_R =" {sPi_Mosi (1PD) BAds SYNC_NVAGTER=J 15 REFERENCE
RI368 10K 1 \n2 o T20W W 20T CAVERA PWR EN_PCH 0 sPl M SO AB TPL X NC T
RIS20 10K 1,\n72 >0 77200 W 20T xpp DBO_USB EXTB OC L 51 o sogB—2 S gegp——SPI_MSO (IPY P2 X NC
«__\:%% 10K 1 \\n/2 = TTZ0WTVE 0T XpP_DB1_USB EXTD OC L - o1 50 19qgrySPl_1 0<2> e NP i@ 1Py Tra[ BB NS
R13 10K > L 5% SD_PWR_EN NC
R1369 10K 1,\/\'\/\/\//\12 i% i;iga W 20T yO5 DB3_SDOONN STATE CHANGE L v v w0y SPL_10<8> g g M2isp 1 (1PY TD_I| REF|AY4 PCH TD | REF d} Appl e Inc.
7% o
1K
—%r%%%Ti’\/\/\é 5% I Z0W WF 20T gﬁ: :gg: o0 18Rlz3|<80 NOTI CE OF PROPRI ETARY PROPERTY:
AYA%Y 1350 91 .
A 5% 17 20W NF 20T 1% THE | NFORMATI ON CONTAI NED HEREI N | S THE
R1353 10K 1 2 PCH SMBALERT L - weoW e POBLOSOR AGREES TO THE FOLLOW NG
R1354 10K 1,\/\/\12 5% I720W M- 200 popHS\M OALERT_L 13 2201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
3 5% 1720W W 20T Il NOT TO REPRODUCE OR COPY | T
RI355 10K 1’\/\/\,2 50T 20W VF 20T PCH SMLIALERT L = 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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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_Cl O PLUG EVENT, requires pull-down & isolation. wogm BT CIOPLUGEVENT L g AT Igveusy:/cPl 0 LYUN%<]|580Nr
F13
o 10 > PWPVE L - TACHL/ GPI Ot oA PP1V05_S0 10 15 47 18 03 sz o7 a0 e
o5 52 10 prpy— DPMUX_UC | RQ - "4 | TAce/ aPl s (6 & 11) BDW SPRT
w0 10— SMC_RUNTI ME_SCI_L 5 |TAcHs ePl o lIl?K1457
1 o XDP_FC0_HDD PWR_EN 'GP B (1 PU-RSIWRSTH) EZ?‘EEV
os 10 o WOL_EN o— 3 [ LAN PHY_PVR_CTRL/ GPI 012 2402
MEM VDD SEL 1V5 L ABLL TP14| ANIO o)  PCH A20GATE .
85 14 @—‘_ GPI 015 NO STUFF
16 14 XDP D PO E SEL_L AN2 AYl g PCH PECI R1470 43 1 2 PECI o a1 80
D 5 14 T DDO_SSD _PCIE S - HRB T Frscrr) (1 PD) PECI CH_PECI 0 ANAA _MW—M; Cl o
os gy LPCPLUS GPI O > TAC0 6Pl a7 o Rar e AT CH RCIN_L o
0 1 @o—JTAG TBT TVS_PCH - 224 |saLock Gl ce2 2 v R1440 0
A
++ iy TBT_GOPSX_BI DI R - "0 o : on - PCH PROCPWRGD 1 2 _CPy T\ARGD o100
a0 14 KE R11 | Gpi 027 (I PU-DeepSx) 6 THRVTR P VL gy @ PM THRMIRIP_L_R R1456 390 1 2 _PMTHRMIRI P_L o a1 e
e 1559
2 | ATE ADLL | Gpi o8 PLTRST_PROC: A U RESET L . CRW_SPRT
2 TBT_POC_RESET_L AN | o) ca4 o p———— > ———— @D
E V/SE N10
= o XDP_FCl1 GPU GOOD 21 | cPlcss/ M+
114@XDPDC203DPV\RENL AT3
’ S(/?T'%GF’DLITGF?S'T# ° PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 - XDP_DC3_JTAG | SP_TCK -2 USR-S A2
«BHBENBREYE _PP3V3 SO 0 u m—JTAG 1 SP_TDO - AT7 |sLoaD oI cas ﬁ; 11750201 1 RES, VF, 1A MAX, 0.0 GHM 5% 0201, BLACK R1456 BDW SPRT
Y 20 14 TAG | SP_TDI o AMB vy
RAMCFQ0: H[ | RAMCFGL: H RAMCFG2: H| | RAMCFG3: H o IAG LS - SDATAQUTO GPI CB9 B
R1475* 'R1474 R1473! R1472 s 10 qom—FW PWR _EN_PCH w2 | SDATAQUTL/ GPI 048 B2
10K 10K 10K 10K NCE AK3 B44
1/ 28W ?é‘éow 1/ 280 250w XDP_DD1_M.B RAMUPGL - BT HPasarr) 545
201, 1,201 201, ],201 % 50 1@y SPI ROM USE_M.B - 12 P os7 BAL
2 MLB_RAMCEG3 - C16 | TACH/ GPI 088 Bc1
g BD1
2 M.B RAMCF&2 13 | TACHS/ GPI B9 vss| [ B2
20 18 [T 2 D SEL_PCIE L B_H G13 BDA4
C o - SDSELPOEL USBH o S pggaig aois
20 H15
M.B_RAMCF&D Tﬁ%’sgoﬂt%l =
BE3
BOM GROUP BOM OPTI ONS BEA1 D1
BES El
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H 5 | | vss E45
A5 Ad

Systenms with no chi p-down menory should pull all
Systens wi th chi p-down nmenory shoul d add pul | -downs on anot her

4 RAMCFG GPI Gs hi gh.

85

82 85

50 86

o1

PP3V3_S5 1215 17 18 10 21 31 32 33 61
PP3V3_SUS 11 12 12 15 17 50 64 o6 7 8
PP3V3_SO
NOTE: GPI Q0 pul | -up/ down on project-specific page

R1485 10K 1 2 FW PME L 1
RIZT1 20K o N2 o7 T20W W 20T ppwx UG 1 RO N
RIZO6 10K 1,72 200 TT20W W 207 SMC RUNTIME SCI L "
R ® 10K 1 5> 5% 17 20W VF 20T WO _EN
R1489 10K LAANAZ 5% 1720W M 201 \EnM VDD SEL1V5_L 1
RIZ95 100K 2 \A/L o 720w M 20T xpp DDO_SSD PCIE SEL L .,
R1490 100K LAAAZ % 1720w LPCPLUS_GPI O 1
R1412 10K ZAANL 5% 1720W M 201 3TAG TBT TMS PCH 1
RIA92 10K 1, \a72 >0 7200 W 20T TRT GpSX_BIDIR »
RIZ9T 10K 1 N2 o T 20w W 20T SVE WAKE SCL L 1
R1498 10K ZAANL 5% 1720W M 201 xpp DC2 ODD PWR EN L,
RIZ13 TOK 2 \AA Lo 120w W 20T 5TAG | SP_TCK 16
RIZB6 TOK 1 Apv2 o 720w W 20T 3TAG | SP_TDO 1
RI499 10K 1 ,\a"2 5% 1720W M 201 3TAG | SP_TDI 1
RIA84 10K 1\ \n72 o0 T20W W 20T\ PWR_EN_PCH 1
R1493 100K LAANAZ 5% 1720W M 201 op| oM USE MLB 1

5% 17 20W NF 20T

NOTE: GPI O70 pul | -up/ down on project-specific page
10K

R1450 10 LA 2o sor——por— P CH AZ0GATE 14
R1I455 10K LAANZ PCH RCIN L 1

5% 17 20W NF 20T

page and set

straps per

sof twar e.

SYNC MASTER=CLEAN X425

SYNC DATE=10/31/ 201

TTILE

PCH GPI O M SC/ NCTF

d} Appl e I nc.
®
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PROPRI ETARY PROPERTY OF AP
THE POSESSOR AGREES TO THE FOLLOW NG

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

IV ALL RI GHTS RESERVED

HEREIN | S THE
PLE | NC.

14 OF 119

2

WVVV




OM T_TABLE
U1100
LYNXPO NT
MOBI LE
FCBGA
06 54 67 62 41 30 17 15 30 10 _PPLVO5_S0 (7 o 1)
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).
AD20 VCCADACBG3_3| M1 CKPLUS_WAI VE=Pwr Ter n2Gnd
— — + _PPIV5_SO -
AD26 VCCVRM _BB44 VCCVRM 183mA Max, 68mA I|dle
Yoo 5 PP1V05_S0 10 14 15 17 10 41 62 67 A 50
AEL8 | | vec [ o( AN34 VCCl O 3629mA Max, 264mA Idle
vCal AN35
AE20
AEz2 . PP3V3_SO
AE24 g il VCC3_3: 133mA Max, 3mA Idie
AE26 vees_3(| Rraz
AGLS z
2§2 pepsusi| Y12 o e
T PP3V3_SUS 1112 33 10 15 17 50 04 05 67
R1550 AI30 VCCSUS3_3: 261nA Max, 6mA |dle
PLACE_NEAR=R1550. 1: 2. 54nm 511 PLACE_NEAR=U1100. U14: 2. 54nm VOCSUS3 3( AI32
PPVOUT S5 PCH DCPSUSBYP 1A 2 P'\If’\{(lll\‘Jt WSU5”:'=I§C!-| DCPSUSBYP_R Ul4 |bcPsusBYP -
FW;!EEN _E YBIFES: 2 T 1% @N;N K TH=0. 2 mm Power ed i n DeepSx - AI26
C1550 : A@—(;M{) \% h/;g?\é/ A@—(;%EV HEJ g DCPSUS3( mx % fr—
ilt‘g"} x PP1V05_S0 10 14 15 17 10 41 62 67 A 50
CeRw 2 Voo o AK20 [ vcor o 3629mA Max, 264mA 1dle
PP1V5_S0 1112 13 15 17 10 52 64 67 81
L AK26 4 VCCVRM 183mA Max, 68mA Idle
veovRM( | AK28 1
PP1V5_S0 g
P VCOVRM_BE22 [ vcovRM 183mA Max, 68mA Idle
I}
o6 84 67 62 41 18 17 15 14 10 _PPLVO5_S0O o voal o AKL8
VCCASW  670mA Max, 34mA Idle e - PP1V5_S0 T
2 < VOCVRM_ANLL [ veocvRM  183mA Max, 68mA Idie
g
W24
Vis % vcal AK22
V2o ||,
V22 AML8
V24 AMRO
Y18 E AMR2
Y20 % vCal AP22
Y22 s AR22
AA18 AT22
OV T_TABLE
UI1100 _—
LYNXPO NT
MOBI LE
N - =< V< BT (5 o) PP3V3_SUS e gy e s 07 50 e e
¥ VCCSUS3_3: 261mA Max, 6mA Idle R24 R20 VCCSUS3_3: 261nA Max, 6mA Idle
R26 ] veesusa_3( [ re2
Re8 | | vocsuss_3
U26 veepsva_3| AL6 PP3V3_S5 12 14 17 18 19 21 31 32 33 61
15 mh Max. 1mA 1dle BuvEsany
M4 vss 8 DCPSST AAL4 PPVOUT SO PCH DCPSST BYPASS=U1100. AA14: : 6. 35mm
] 5 SREEFEE £ T
86 84 67 62 41 18 17 15 1 10 _PPLVOS5 SO W5 | vocusBRPLL = AE14 o 1 C115|8:O
22mA Mex, 77mA ldi e & vers o[22 PPava_so panngrny s RtV
wBHBURBNER PP3V3_S0 L24 |vocs_3 AGL4 VCC3_3: 133mA Max, 3nmA ldle % 2 &%
% VCC3_3: 133mA Max, 3mA Idle 402
a5 a4 67 2 a1 10 17 15 14 10 _PP1VO5_SO S0 8 voor o W6 PP1V05_S0 o ggr i e oo L
VCCl O 3629mA Max, 264mA Idle V28 ] VCCl O 3629mA Max, 264mA Idle -
V30 | | vea o
30 8 VoCSUSHDAL A26 PP1V5_S0 43z e s a7 10 52 oa o o
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 GBH 1112104
o1 67 00 52 19 17 35 13 3 3 PPLVE_SO AF34 | yoovRM o voorral A6 \ _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:| C1532: L C1531
?2?mA Max, ??mA ldle ocrrTo( | P16 PPVOUT SO PCH DCPRTC BYPASS=U1100. P14: : 6. 35mm 0.1UF - "0.1UF - —L TUF =
o5 84 67 62 41 18 17 15 14 10 _PPLVO5_SO Y32 |vooeLk NN WRIFES 3 ™ 9% > %% > > éz%/ﬂxn
VCCCLK: 306mA Max, 89mA Idle oo —— NEER TR 1 C1590 CERM CERM CER
SERUTBEHE] PRV SO g iUF YepsSsy00 46, 8 357
% VCOCLK3_3: 55mA Max, 11mA Idle L29 5 AJ12 PP1V05_S0 010 35 37 30 21 02 07 e 5 387 avpasseLL1EYPASSEUEB0 AR €% M
5 v_Proc 1 o[ AT14 ] 4mA Max, 2mA Idle == = A6
L26
vee | | vecoLka_s il
us2 3 [ vocspl | ADL2 PP3V3_SUS 43 12 13 14 15 17 50 64 65 67
3z s 22mA Max, 1mA Idle
§ NOTE: Pin name is VCC but really is 3.3V
oo o7z 1130 37 22 200 _PPLVOS_ SO Ao Pis PP3V3_SO HEGRERERE,
VCCCLK: 306mA Max, 89nA Idle voo([ P20 T ?2?mA Max, ??nmA ldle SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/ 201
AA30 T
AA32 L17 PP1V05_S0 10 14 15 17 10 41 02 67 04 56 PCH Power
VCCASW 670mA Max, 34mA ldle 027 N RN ez
66 54 67 62 41 18 17 15 14 10 _PP1VO5_S0 AD35 VOAS [ R18 PP1V05_S0 1014 15 17 18 41 62 67 84 86 d} Appl e Inc <SCH_NuUw>
CCCL \Y 7 Max, 34mA Idle . psge
50 60 67 2 43 10 17 15 14 10 _PP1VO5_SO A0 vecaLk - CCASW  670mA Max o AL ABEL >
VCCCLK: 306mA Max, 89mA Ildle Ao PPIVE SO NOTI CE OF PROPRI ETARY PROPERTY:
ADS6 g VooR VCOVRM  183nA Max, 68mA Idie Lo 7mmme FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
AE30 % AK30 PP3V3 SO ' 66 67 68 69 82 83 B4 86 96 THE POSESSOR AGREES TO THE FOLLOW NG
4 iy isdzsa | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 15 OF 119
AE32 = VCC?’—3(M VCC3_3: 133mA Max, 3mA Idle Il NOT TO REPRODUCE OR COPY I T
Current data from LPT EDS (doc #486708, Rev 1.0). ':i/ /’;‘E’[ ;?GirE\s/EQ;sS;v:LDBU SHIT IN VHOLE OR PART
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SYNC MASTE|

15 REFERENCE SYNC DATE=12/18/ 201

TTILE

PCH Grounds

OM T_TABLE
AL34 U1100 K39
AL38 L\’(vl\g(BITOL EN'I' L2
AL8 L44
AML4 FCBGA ML7
AVR4 (10 VOSFS e B2
AVR6 N2
AVR8 N35
AMVBO N39
AVB2 N6
AML6 P22
AN36 P24
AN4O P26
ANA2 P28
ANB P30
AP13 P32
AP24 R12
AP31 R14
AP43 RL6
AR2 R2
AK16 R34
AT10 R38
AT15 RA4
AT17 || vss VS| e
AT20 T43
AT26 u10
AT29 U6
AT36 u28
AT38 u34
D42 u38
AV13 w42
AV22 U6
AV24 V14
AV31 V16
AV33 V26
BB25 V43
AV40 we
AV6 Wi
AV Y14
F43 Y16
AY10 Y24
AY15 V28
AY20 Y34
AY26 Y36
AY29 Y40
AY7 Y8
B11
B15
OM T_TABLE
AAL6 U100 B19
AA20 LYNXPO NT B23
AA22 N%GLAE B27
AA28 (11 OF 11) B31
AL Vss B35
AB12 B39
AB34 B7
AB38 BA40
AB8 BD11
AC2 BDL5
ACA4 BD19
AD14 AY36
ADL6 AT43
ADL8 BD31
AD30 BD35
AD32 BD39
AD40 BD7
ADG D25
AD8 AV7
AEL6 F15
AE28 F20
AF38 F29
AFg | | VSS VSS| [F33
AGL6 BC16
AG2 D4
A6 3
AG28 38
AGA4 Ga4
AJ16 G
AJ18 HLO
AJ20 H13
AJ22 HL7
AJ24 H22
AJ34 H24
AJ38 H26
AJ6 H31
AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20
AL2 K29
BC22 K33
BB42 BC28
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Current

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
o193 32 3120091815 12 13 PP3V3 S5

86 85 84 B2

C1700

X7R- Séléyl
BYPASS=U1100. A16: : 6. 35mm

BYPASS
PWR)

PCH VCCSPI
(PCH 3.3V SPI
o 00 o1 50 17 13 10 15 12 3 [PPBVE_SUS

C17
1.0

B H:o
%ﬂM
e

6
0
BYPASS=U1100. AD12: : 6. 35
PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)
o oo on 5017 15 10 15 12 3y _PP3V3_SUS

Cl704 1
0. 1%%
X7R-8é 2
402
BYPASS=U1100. R20: : 6. 35nmm
PCH VCCSUS3_3 BYPASS )

(PCH 3.3V SUSPEND USB PVR)
o oo on 50 17 35 10 13 12 3y _PP3VE_SUS

C1706

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
o oo on 50 17 35 10 15 12 3y _PP3VE_SUS

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
o676 10 17 15 13 g 3 -PPLVE_SO

C1710i
0.1

data from LPT EDS (doc #486708, Rev 1.0).

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)

86 84 83 82 69 68 67 65 55
wBBBERENEE _PP3V3 SO
gLy

Cl7201 C1721 1 Cl17221 C1723

1. ong% T. oltgo/_: T gltg%:: T g}g@)
6, 6

osz e RTINS I

1
2

BYPASS=UL100. 126, <8: BPTBb. L o0

PCH VCC3_3 BYPASS
(PCH 3.3V HVCMOS PWR)
PP3V3_S0

35mm .
BYPAsg_Ulloos\VBXssguffHST Us2: : 6. 35—

Cl7261
0.1UF

P
X7R-8é 2
302
BYPASS=U1100. R30: : 6. 35nm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
PP3V3_S0

C1728

gﬁw

BYPASS=U1100. AE14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)

96 94 83 82 69 68 67 65 55
w8 BHREN ey _PP3V3 SO
BERBBRBEY

C1730

gé 37’
X7R-

BYPASS=U1100. L24: : 6. 35nmm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
PP3V3_S0

o
5
i
®
Cl732
37’
X7R- 8%
BYPASS=U1100. AK30: : 6. 35mm

PCH VCC BYPASS
(PCH 3.3V FUSE PWR)

«HHEEBEHYE Y PP3V3 SO
C1734iL
1. O1 F;
6y gz
04
BYPASS=U1100. P18: : 6. 35nm
PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PVR)
o167 o0 2 10 17 15 13 g3 33 _PPLVE_SO
183mA Max, 68mA Idle
o167 o0 2 10 17 15 13 g3 33 [PPLVE_SO —
o167 60 2 10 17 15 13 37 33 [PPLVE_SO =
o167 64 52 19 17 15 13 12 11 PP1V5_ SO =
o167 o0 52 10 17 15 13 37 33 [PPLVS_SO — |
o167 o0 2 10 17 15 13 37 33 [PPLVE_SO =
o167 60 52 10 17 15 15 37 33 [PPLVE_SO =
o167 60 2 10 17 15 13 37 33 [PPLVE_SO — |
017401
BYPASS=U1100. AF34: : 12. 7nm

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5_SO

670mA Max, 34nmA Idle
C1750 1 1C1751 1C1752 C1753
R S
X5R- CERgL% 2 588, 2 9201
PLA%EAWEX&_%D&O\&%?E%L@H%O V20: 2. 54mm _L
pCH vee Bypass Not docunented in EDS! =
(PCH 1.05V CORE PVR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5 SO
CRI TI CAL
Cl7551 1C1756 |1 C1757 |1 C1758 |1 C1759
10— = igo%UF - i“jo%UF - ioo%UF %ZPEOG
X6S- GER 2 2 8952 2 8952 2 8952 —F%vl
DYPASRART 4 T

PCH VCCI O BYPASS

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

o5 84 67 62 41 18 17 15 14 10 _PPLVO5_SO

BoBRss Qufi’SB“((\Qggs 81288 he1s: : 6. 35Mm

C17601

1oyf — L
o] T4

CRI TI CAL
1C1761 |1C1762 |1 C1763 |1C1764 |: C1765
00‘IUF = fosd) F ioglup 4 00‘IUF %l_vgoe
8352 ZXﬁ 8352 2 %35, ? gegt

BYPA%% A]S]SOQ)lA}B]OB Q@-&s % i’ 881 AK22

PCH VCCUSBPLL BYPASS
(PCH 1.05V USB2 PLL PWR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5_SO

BYPASS§U% ir’

C 77
0
6
BYPASS=ULL00. U3S: : 6, 35

PCH VCCI O BYPASS
(PCH 1.05V FDI PWR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5_SO

C7
. OUF
6

BYPASS=U1100. AN34: 6 35
PCH VCCI O BYPASS

(PCH 1. 05V USB2 PWR)
86 04 67 62 41 18 17 15 14 10 _PPLVO5 SO

-
Al

B%igéégifs’gwwaz 1 6.35mMm

5 e
A - C0G
3 2 2

XTR 8%0 90"
BYPASS=U1100. U30: : 6. 35mm

PCH V_PRCC _| O BYPASS
(PCH 1. 05V CPU |/ F PWR)
86 84 67 62 41 18 17 15 14 10 _PPLVO5_SO

PCH VCCCLK BYPASS
(PCH 1. 05V SSC100 PWR)

o6 84 67 62 41 18 17 15 14 10 _PP1VO5_SO

C]]-_707§1 C]]-_70771
T el

BYPASS=UL100,08285: 61 768 Acs0: : 6. 35mn-

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK PWR)

o6 84 67 62 41 18 17 15 14 10 _PP1VO5 SO

BYPASS=U1100. AD35: : 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V DI FFCLK135 PWR)

o6 84 67 62 41 18 17 15 14 10 _PP1VO5 SO

C 780i
1. 0UF
6
0

BYPASS=U1100. AD34: : 6. 35nm

PCH VCCCLK BYPASS

(PCH 1. 05V SSC PWR)
o5 84 67 62 41 18 17 15 14 10 _PP1VO5_SO
C 7851 1C1786 [(1C1787
- O :go}UF ::go}UF C17821
x\/)z ZXg\FI;CEFa\A ZXg\FI;CEFa\A 1. 015
0483 0402 0402 6 gz
04
BYP; (0] 2 7 _
ABvPRSEY ?JlAUOBY %S;gf 5512 - 6. asmml BYPASS=UL100. AA30: : 6. 35 |
CRI TI CAL
OM T_TABLE PCH CLK VCC BYPASS
(PCH 1. 05V CLK PLL PWR)
56 08 67 02 41 10 17 15 14 10 _PP1VO5_S0 RlZQO 4. 7UH 170MA- 0. 3210HM PPV05 S0 PCH VCC OLK'F .
0 i vV
?2?mA Max, ??nmA ldle 2 V05 SO PCH VCC CLK R a0 VCLTA_I 4=
bt NO_STUFF
C17901t 1C1791
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 10, @, igléf
113S0022 1 |RES FF, 0 O-M (0200HM MAX) , 2A, 0603 L1790 X6S- 8%03 2 2 04g'2°E”"'
BYPASRALEL R 100 Keiab? 6™ D5

SYNC MASTER=CLEAN X425

SYNC DATE=10/30/ 201

TTILE

PCH DECOUPLI NG

d} Appl e I nc.
®
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<E4LABEL>
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1

Merged (CPU PCH) M cro2- XDP

Ext ra BPM Test po| nts ss 10865 _PPVCCI O SO_CPU 86 84 67 62 41 18 17 15 14 10 _PP1VO5_S0O
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
we XDP_BPM L<2> 4, TP1802 XDP_CONN Use with 921-0133 Adapter Flex to moowe XOP CPUTDO  RI1B20 51 1,,p2 o
e XDP BPM L<3> 17-F8 66 5 67 62 41 18 17 15 14 10 __PPLVO5_S0 J1800 support chi pset debug. AR VRS esmm «DP °
g 552, 1P1803 DF40RG- GOLE- 0. 4V XDP_CPU_TCK R1823 51 » 1
1 ST- 89 86 18 6 i
86 XDP_BPM L<4> R1830 PLACE_NEAR=UO500. N64: 28nm V' V'V~ 506 I720W MF 201
B TP1804 50 62 /N 61 -
s o —XDP_BPM L<5> 1, TP1805 5% XDP
icw Mi'lﬂy — w8 18 s XDP_CPUPCH TRST R1824 51 2 1
89 6 XDP_BPM L<6> TP1806 5402 4] 1 —— —  PLACE_NEAREUO500. Vb3 28mm vV V V™ 55 I720W M- 20T
TP- P6 O O
XDP_BPM L<7> XDP_CPU _PREQ L OBSEN A0 - 3 o OBSEN 0 CPU CFG<17> . )
89 o [TR)— 2PV LS 1py 89 86 6, - - 6 89
B TP1807 n Sg XDP CPU PRDY L CRSEN_ AL - gg s CRSEN C1 CPU CFC=16> %S o TDI and TMS are terninated in CPU.
- ——— L
e
o s oy CPU_CFG<0> OBSDATA_AQ =900 s OBSDATA_CD CPU CFG<8> ame
s s omy—CPU_CFGe1> OBSDATA_A1 — 5 o6 g — OBSDATA_C1 CPU CFG<9> am s o
e
o s rmy—CPU_CFG<2> OBSDATA_A2 =190 015 e OBSDATA_C2 CPU_CFG<10> ame =
e 80 o CPU CFG<3> OBSDATA_A3 o0 17 ot OBSDATA_C3 CPU CFG<11> o o0
fnc — =0 Ol —e=a = m
o 0
o « my—XDP_BPM L<0> OBSEN B0 =20 012 e OBSEN DO CPU_CFG<19> ame e
w0 XDP_BPM L<1> OBSEN B1 -2 23 OBSEN D1 CPU_CFG<18> o o
fanc L =00 12— L am
o 0
o s rmy—CPU_CFGe4> OBSDATA_RO —— 220017 e OBSDATA_DO CPU_CFG<12> ame
w6 CPU CFG<5> OBSDATA _B1 Y 29 ot OBSDATA D1 CPU_CFG<13> o 8
(i = =0 01— =t = am
o 0
«DP o s oy CPU_CFG<6> OBSDATA_R2 o—— 310 0132 e OBSDATA_[D? CPU_CFG<14> ame
w1 e CPU PWRGD R1800 1K 1 5 o o oy CPU_CFG<7> OBSDATA B3 =30 0125 out OBSDATA_D3 CPU_CFG<15> e
D" PrACE NEARED0500. F50: 2. 5amm —~ VV V55— T720w— w201 38 5 o137
XDP XDP_CPU_VCCST_PWRGD PWRGDY HOOKO T D ECH | TPCI K/ HOOK4 NC
o1 40 12 PM TN L 2 0 1 2 XDP_CPU_PWRBTN_L HOOK1. - 2001 o | TPCL K#t/ HOOKS NG
PLACE_NEAR=U5000. J3: 2. 54mm 5% 1/ 20W M- 0201 VCC_0BS_AB L2 D 23 VCC_0BS_CD XDP
XDP s @om—CPU_PVR DEBUG HOOK2 U D T RESET#/ HOOK6 XDP_CPURST L R1805 1K 1 2 _PLT RESET L 12 20 21 a0
ot 56 10 19 12 omyPM PCH SYS PWROK R1804 0 1,582 XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET L o 10 50 VN R 500 R 2. sam
5% ITI8W ME-TF 402 50 § ol49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
o 56 55 31 13 15q@ry—SVBUS PCH DATA SDA — 20 015 o DO XDP_PCH TDO Mo
o 56 o5 51 43 15 Ty SMBUS_PCH_CLK scL - 0 olE TRSTn XDP_TRST_L
o 10 11 @ XDP_PCH TCK TCK1 - 00l5 o TDI XDP_PCH _TDI oD 16 s
o0 s 19 o @@ XDP_CPU TCK TCKO - 800l o NG XDP_PCH TMS O 1 10 00
0o o= XDB_PRESENT# CRI TI CAL
X XDP XDP ] XDP XDP 84
C1810g 1 |'R1831 C18109 1 64/ 63 1 ClS(gl 1 ClS(gG DVNSLOEVK: 7
0-61 b < 1K 0. o — OOVU — 03; XDP 51563 a
CERNE% 1 z %}E\'{v CERNE% k{z 518 0847 2 560t SR 2 560t SR —I-5 *®
2
1 2 J g8 B XDP_CPU_TDO T o 20 06 0
XDP_CPU PRESENT_L CRI TI8 aA(;_
DMNSLOGVK: 7 )
XDP VER5 5 G
%
sJ3] B XDP_CPUPCH TRST_L ¢ 15 a6 o
| = T 28mm VARE_BASE=TRUE
ORI TI CAL — XDP_CPUPCH TRST L s 10 8 o0
84
DWNSLO6VK- 7 s
. . XOP Ve [F
PCH XDP Si gnal s Al 10 R 8 Non- XDP Si gnal s ) il [
g XDP_DAO_USB EXTA_OC L R1890 SHORT 1,,n 2 USB EXTA CC L . CPU JTAG I sol ati on 8T b 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 NONE NOWE 29T CAMERA_PWR_EN_PCH 1520 w0 g9 52 58 38 49 39 29 -PPBV_SO CRI TI CAL
1+ g XDP_DBO_USB_EXTB_CC L R1894 SHORT 1 2 B EXTB OC L oo, 5200011 PP3VE_S5 842
1 m-XDP_DB2_SD PWR EN R1896 SHORT 1 ,\an'2 SD_PWR EN ooy s mse DVN5LO6VK- 7 )
1 o XDP_DB3_SDCONN_STATE CHANGE L RI897 SHORT 1,,z72 0 F "0 N 2% SDCONN_STATE CHANGE L ez XDP SeRE 5
+ [y XDP_DCD_DP_AUXCH I SOL_L RI872 SHORT 1 pp2 o0 oo o op DPAUXCHISOL L e Cl18451 - ‘R1845 ®
w0 1 [p_XDP_DC1_SATARDRVR _EN MAKE BASE-TRUE XDP_DCL_SATARDRVR EN prow . s 0. 1Lé§ o VeC 25 i g3 5 XDP_CPU TMB o e o o
010 XDP_DC2_ODD_PWR_EN L R — XDP_DC2_ODD_PVR EN L o s or Y, 2 L1845 Fov PLACE_REAREITE00. 57 28mm
o XDP_DC3_JTAG | SP_TCK RI%?% SHORT 1 Anp 2 JTAG | SP_TCK oo 20 6501 SOT891 2201
1 @@ XDP_DDO_SSD_PCl E_SEL_L RI876 SHORT 1\ A\'A72 NOWE NOWE NONE" 20T Sop POl E SEL_L s 0 o7 50 40 10 ry—ALL_SYS PWRGD 2|A I'> 4 XDP_JTAG CPU | SOL_L
20 10 14 (OO} XDP_DD1_M.B_RAMCFGL MAKE _BASE=TRUE  — XDP_DD1_M.B_RAMCFGL 14 18 20 NCx—L| N NCL5 s NC sa sa PP1VO5__SUS
= XDP_DD2_ENETSD_CLKREQ Xy 11 s @o

1 2 AP KREQ L

11 33

0 XDP_DD2_ENETSD_CLKREQ L —TRUE
u @@ XDP_DD3_AP_CLKREQ L RIE7T SHORT

PCH XDP Si gnal

| sol ati on Not es:

* Qut put’
’ Qut put’

non- XDP signals require pulls.
PCH/ XDP signals require pulls.

R187x and R189x shoul d be pl aced where
bet ween route
from PCH to J1850 and path to non- XDP

signal path needs to split

si gnal

Unused PCH XDP Si gnal s

XDP_DA1_USB_EXTC OC L

destination (to minimze stub).

}

By i TP1810
“ XDP_DB1_USB _EXTD OC L

D¢ XDP_FCO_HDD PWR EN [ TP1811
g XDP_FCl_GPU GOOD R 1P1812
Re:n i TP1813

XDP

s 1 11 XDP_PCH_TDO ngﬁgg 51 2 Apnd |
= . 5 mm 0

XDP
s 10 1 _XDP_PCH TDI R1861 51 2,ap2
> — B N mm

XDP
o 10 11 _XDP_PCH TNS R1862 51 _255p
B L XOP
R1866 51 -

a6 18 11 XDP_PCH TCK

SYNC VASTER=J15 M.B

5% 17 20W MR

1

20T

5% 17 20W MR

1
5% 17 20W MR

20T

SYNC DATE=10/31/ 201

20T

TTTLE

CPU & PCH XDP
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e I nc.
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8 7 6 5 4 3 2 1
PCH Reset Button

B HBTEREEY PP3V3_S0

51 49 48 47 46 45 44 43
B3

89 18 6 12 40 86 91

402
S| LK_PART=SYS RESET

PCH PWROK Gener ati on

s0 43 42 41 g0 38 37 34 19 PP3V42_G3H

BYPASS=U1950: : 5MV
BRBURGNEE _PP3V3_SO 1 C1950 — PM PCH PWROK oD 2 19 56 0 VCCST ( 1. 05V SO) PWRCGD
SRRYREHES 98'%1UF {— PMPCH PWROK D 12 19 36 0 1
R1950¢ 2 1% NO STUFF WF: Do we need this? = B st 91 10 18 12 10 10 1 _PP3V3_S5
2.0K 402 R194Z)1 20ng48 pRBuBEREE o
%’{:Zlag‘é\; 7:4LVCZGJ8GT/ 505 1/ 200 275w  CKPLUS_WAI VESUNCONNECTED_PI NS B%/]\_I—gglg—l
w5 5 20 0 oy ALL_SYS_PWRGD 1 12 SOT833 028l a8t oomscr ssos 0. 10k ——
UlQSB7 PM _SO_PGOCD 5 Soress Rll?(49 st-Sélga\\ﬁz
s m—CPUVR_PGOOD 2| os / U19503__ SYS PWROK R 1 2 PM PCH SYS PVROK o 1z 16 < s o1 01
S 6|, os PLACE_REARULIU0. DT TV Bode o1 a0 10 12 _PM_PCH PWROK 2|a 4 CPU_VCCST PWRGD oy
oY
4 402 1l
£ CKPLUS_WAI VESUNCONNECTED_PI NS NCx NG
GN\D
11 10 3 20 y-—SMC_DELAYED PVRGD G C
NOTE: ALL_SYS PWRGD nust renmain |ow until at
|l east 5ns after all rails are valid.
PCH 33MHz C ocks —
R129255
o1t LPC CLK33M SMC R 1 2 LPC CLK33M SMC oo 0 =
m PLACE_NEAREUITOO0. D447 6. 35mm vsﬂ\k \%4
1/ 20W
M-
201
R129259
o1t PCH_CLK33M PCl QUT. 1 2 PCH _CLK33M PCI I N oo
m PLACE_NEAR=UITO00. A40: 6. 35nm vsﬂ\k \%
1/ 20W
M

2

o
2

PCH ME Di sable Strap B
SySt em R-I—C POV\Br SOUI’ ce & 32kHZ / 25M_IZ CI OCk @ner at or PCH uses HDA SDO as a power-up strap. If low, ME functions normally.

If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDI O 25M A: SB power rail for XTAL circuit.

SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M B: Camera power rail for XTAL circuit. 50 50 43 42 41 40 3 37 34 19 OIZII:’C?]V402€|(|33H VBAT (300 ohm & T00F 7O Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
. under bo ower ral or circult. B y . 73 67 66 63 62 59 58 49 36 18
VDDl O_25M C:  Thunderbol t p il for XTAL circuit No Coin-Cell: 3.42V GaHot (no RO 50 3 82 95 19 £ESV_SO
NOTE: VDD _25M nust be powered if any VDDl O 25M x is po";‘,ez';?sz; 1o 18 12 12 10 1» _PP3V3_SB 1R1920
TEERNETREY coin-cell & G3Hot: 3. 42V G3Hot 100K
Coin-Cell & No G3Hot: 3.3V S5 2750w
No Coi n-Cel | : 3.3V S5 9 L5601
No bypass necessary DIMN5L 6\8/§;G73 s
GreenC k 25MHz Power 5y y EH E PPIVE S5 Soes [
81 67 64 52 19 17 15 13 12 1 _PPLV5_S0
SB XTAL Power 81 67 64 52 19 17 15 13 12 1 _PPLV5_S0 8 b4
Canera XTAL Power * s _PP1V2_CAM XTALPCI EVDD ~ w0 9 3 SPI _DESCRI PTOR OVERRI DE
TBT XTAL Power 84 20 28 20 _PP3V3_TBTLC g § VBAT and +V3. 3A are X 9
3 internally ORed to DVN5 soress | P
NOTE: SLG3NB148A provides slow rising " " " " > create VDD _RTC_OUT. Kh
edge on 25MHZ_B when powered from C%‘_glzué 1 C%_gl%g 1 C%_-912U'2: 1 C191%|2: 1 U1900 +V3. 3A shoul d be first VER 3 —
1.2V VDDl O Fal con Ridge al so T YT BT 139 :
R : cErm 2 cErm 2 cErm 2 XoR 2 SLG3NB148CV avai | abl e ~3. 3V power W 1101
conpl i cates VDD _25M power, forcing Ry Ry Ry 40308 TOEN to reduce VBAT draw. 2[67” sk IPD = 950k
at least S4. Both issues to be CRIQIC'I CAL . SPI DESCRI PTOR OVERRI DE L
addressed in upcomi ng part 11 l\ioe 25MA  32.768K[ 12 SYSCLK_CLK32K_RTC 10 0 DS e e L
(SLG3NB148C) . = S Vi cE_25M B A
C1905 14 Ivi ce_25M C 25MA[ 9 g SYSCLK CLKOSM SB 11 s SYNC_VASTER=CLEAN X425 SYNC_DATE=107 317 2014
12PF R1905 250 B8 SYSCLK_CLK25M CANERA - T -
2 . SYSOLK_CLK25M X2 LANAZ o SYSCLK_CLK25M X2 R qu 2| 25mM |15 g SYSCLK CLK2ZSMTBT g o we Chi pset Support
2 CRIT| 1/ Tew NO STUFF - txi _ PPVRTC G3H 1112 15 s :
oY ® 190 M OF 1R1906 vaurll g 4 For SB RTC Power Appl e Inc <SCH_NUM=| D
0402 NC 3,25, 5\ sm lnl/\u/I b THRM p .
T XNC25. 000MHZ- 20PPM 12PF- 85C 3 i/iew ~3D, paD +C1910 S <E4LABEL>
0%29,3('):6 02" NEEE —— 1UF NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 5 Z 3 2 1
RIO SD Card Reader Support LCD HPD | nvert er Pl at f orm Reset Connecti ons

67 66 65 45 45 42 41 33 33 20 PP3V3_S4
s BaE — ] (Pull-Up on CPU Page)
- R2083
DP_IG A HPD L o - PLT RESET L Unbuf f er ed 1733 2 SMC LRESET L w©
'R2041 WK BASES TROE Y oo
470K ew
iy:j:r’?UW 402
R2040* %61
470K %N&oewg 7
- «~BHBGEHEE ] PRIV
D %9 CS 435 HAEE - PP3VE SO Buf f er ed D
DVN5LO6VK- 7 s
SOT563
- CRI TI CAL
VER 5 G
_E? " 5 MCZ4VHC1 C08 R2085
w2 a0 20 oy SMC_PME_S4 DARK L R 5 = U2083“ s PLT RST BUF L 1A a2 SSD RESET L D -
2 — =TROE 5%
56 50 a2 a1 s a0 45 43 21 13 PP3V3_S3 = C2080 : s 15020?(80 R28921 b CAM PCl E_RESET_L
Hoss™ DM wn ANV @ =
LTJ(Z:?sigaFEAPE H HPD pUI I - do 0. 1%)3'5:7“__ 1/16w 1% R2088
s °§§§”;|7 2452 Bt 0, AP RESET L —
s o SDCONN__STATE CHANGE L | - R2087 1w
To/ Fr om PCH C2030 1 . RO SDCONN_STATE _CHANGE L T o e = A Qn 2 402 TBT PCIE RESET L rym 2 —
0. 1UF — From RI O Connect or 5%
i Mo 5F R2072
CERM X5R O
0201 = 1 2 DPI LRESET_L 82
= 1/51D/§w
M= LF
402

Flexible 1/0O Ali ases

SD Card Reader is always USB3 in this inplenentaton.

USB3 SD PR P (rmu s Fal con Ri dge Support RAM Confi guration Straps

w oy MLB_RAMCEG3

USB3_SD_D2R P

91 86 81 20 13 (OO}

o1 55 01 20 13 qm—USB3_SD DR N B3 SD PR N s zo w1 se o
C — ' RR output is open-drain, no isolation necessary 14 M.B_RAMCFGQ2 C
o1 6 1 20 13 ry—USB3_SD R2D C P __WLRJISK'I:E%KSSI:I_—D'I'R%Z:LD—CL@” 20 81 86 01 18 14 XDP_DD1_M.B_RAMCFGL
- Sn o W BBBBREN YR _PP3V3_SO 1

91 86 81 20 1. B: D D N — B: D D N 13 20 81 86 01 82 81 25 46 47 46 a5 44 13

‘om—USB3 SDRID C = R T # RAMCFGL: L RAMCFG2: L RAMCFG3: L

. . 1Il?|g01l R20112K1 1R2013
Fl exible 1/0 Configuration Strap e L2 st
Must pull signal correctly even if always USB or PCle e s e
2 2 2

R Bueunng _PP3V3_SO

51 49 a8 47 46 a5 44 43 31

14 20 28

28 20 14

Fal con Ri dge JTAG | sol ati on

TBTLC can be on when SO is off, and vice-versa
‘“ I sol ati on ensures no | eakage to RR or PCH
U2060 supports I/ O s powered when VCC=0V - .
CS3 Co ¢ S ¢ GPI Oditch Prevention
nnect or uppor wanififify]PRAVe SO wHEREEEGE]PPAVE SO
DEVSLP not supported on LPT-H &
” Re0gy) |06z |72003
C2060) o 12383 2 Poow Hrow CRITICAL |s 1C2013
8T Vi 201, 2201 2%:1 Vi —= 0 0/1
X5R- CERM 2 u2 0 2 i(g}f
020 U2060 Pul | -up val ues TBD TBT_PWR_EN nust be high for JTAG Progranmm ng SOT833 0201 CERM
B SN74AUP3G07DQER 08 B
= X2SON 2 20 [rmy—TBT_PVR_EN g 2 yl? JTAG TBT_TCK g =
1 D JTAG TBT_TMS PCH 1]1A 'Q\ v 7 JTAG TBT_ TMS oo 2 18 11 T JTAG | SP_TCK 2 Bl 3
= D TBT _PWR EN PCH 5 A2 B Y 3 TBT_PWR EN oo 20 2
1 Con JTAG | SP_TDO 23y @, 3A 6 JTAG TBT_TDO am 0 12 (TR LPC PWRDWN L 6 B2 ®
. 1 D JTAG | SP_TDI 312A l@ 2Y| S JTAG TBT_TDI o 2 P
{
Canera power-up sequenci ng Support To/ Fr om PCH o To/ From RR z
(Pull -ups on PCH page) " ORI Tl CAL
PP3V3_S3RSO_CAVERA 4
PP3V3_S4 20 33 38 41 42 45 46 65 66 67 _
PLACE_NEAR=U2050. 1: 3nm BYPASS=U2050: : 3 e .
- 1
R2052: 02,050i Canera PClIE D2R test points —
10K
% X5R-
2 6 PCH 33MHz C ock for DPMJX o o o POLE_CAVERA D2R N
2012 PLACE_NEAR=U1100. AT33: 1nm
'R2020
CAMERA PVR EN RC R2057 84.5
_ PLACE NEARZULL0O. B42: 6. 35MM
PLACE_NEAR=U2050. 1: 3mm) 20 11 _LPC_CLK33M DPMUX_UC R 1A22 LPC CLK33M DPMIX_UC o we oW
C2054 TAKE BASESTRUE N oD L5
S, 1L§EA:: 201 LPC CLK33M DPMUX_UC R — o . PG E CAMERA D2R P NOSTUFF
201 ™
- 2
X5R- 8%01
A = SYNC VAGTER=D 15 RET ERENCE oo A
CAVERA_PWR_EN_PCH 5, . rC—TT— -
18 13 E
£ AP PClIE D2R test points Proj ect Chi pset Support
= |
NOSTUFF T
o 3 13 ey PCOLE_AP_D2R N d} Appl e | nc. <SCH_NUM>I D
PLACE_NEAR=U1100. AV33: 1nm
1R2021 8 <E4LABEL>
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%;/UZUW THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE <BRA|\O_b
M- PROPRI ARY PROPERTY_ OF APPL
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NOS o NT, S DOCUNENT CONF| NCE
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The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well
as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HIGH CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.

CPUVDDQ EN = (I SOLATE_CPU MEM L + PM SLP_S3_ L) * PM SLP_S4_ L |\/EM SO " Pcm:)" f or CF)U

MEWTT EN = (I SOLATE CPU MEM L + PLT RST L) * PMSLP S3 L
MEM RESET_L = !l SOLATE_CPU_MEM L + CPU_MEM RESET_L PM_MEM_PWRGD pul | -up to CPU VTT rail is on CPU page
o Sp 4 L CeRRBBEEEy DS PM MEM o 1200
86 81 67 40 37 33 12 m—
CPUMEM SO ‘rR2122 .
1
R2105 o6 04 67 6o 100 o _PP1V35 S3RSO CPUDDR e D gflngL
iow A o' = DVB53DOUV
M- LF R2120 | [ SOT- 563
2402 27. 4K PM MEM PWRGD L 2|G
TEffy - PUDDOEN 8 i %"_
o PPAVD S Q105 ‘@120
CPUMEM SO DWN5LOBVK- 7 | 1248 MEVPVR DI V. )@ S
| Soress g,/ Dieszovv
R2101 K SOT- 563 1
Re121 €2120 ‘
43. 2K 0.047UF ——
116w v
i xor el
.
@ 105 C&MSU
DMN5LO6VK- 7 L
VRS
14 [Ty SOLATE CPU MEM L PM SLP S3 L T 22 0 o7 80
J_ CPUMEM SO
= 'R2110
10K
5%
1/ 16W
NELLF
, 402
Tl CAL MEMVTT EN 21 60 85
56 84 67 66 60 36 21 _PPSV_S3 e ¢ MEMTT EN_ flosny
@110 MEMWTT d anmp
- 6 . .
cng;"lssgl cpg;"os; DMNSLOBVK 7 1 Ensures CKE signals are held lowin S3
100K 100K% VER 3
5% 5%
1/ 16W 1/ 16W
ok, "ok, 2[6 ¥ sk s6 54 s0 27 _PPVIT SO DDR
SBVEMEL MEMVTT EN L
Q100 @110 BhIMER so 75mA max | oad @0. 75V
S DVNSLOBVK- 7 [ 1218 3Dy 60MA max power
%15 sorses | g o \ﬁSDIV\B%gLOGVK- 7
LOBVK- 7 VER 3
e OV H — SO
VER 5
4[_,? 2% sk s Xgs 56 5 67 66 60 3 21 _PP5V._S3 Q@150
NO STUFF P KT PLT RESET L (I 12 18 20 86 CPUMEM SD] DMNSLOGVK:
Cc2117 * R2151
0. 047UF _ 10055
0% =
s3v ety
ser PP1V35 S3 45 60 66 84 86 105,
gﬂ VITCLAMP_EN
= CPUMEM SO NS
1 2116 ows1 5829 ols NO STUFF
22 NEMRESET 1 SOL_LS5V L — 0. 1UF sorse3 | 2151 *
2 G ver 3 |99 0. 001r ——
H & 2
21 s TR CPU MEM RESET L = NAKE?EASE:MREQEESET L VEM RESET_L D 23 24 25 26 sfe * 5 . 402
CPUMEM S3 55 50 21 TRy VEM/TT EN
R2117 L
0
: 2
5%
1/ Tow
ity
o3
Step [SOLATE_CPU MEM L PLT RESET_L PMSLP_S3_L| PMSLP_S4_L CPU MEM RESET_L MEM RESET_L MEMVTT_EN] CPUVDDQ EN
SO 0 1 1 1 1 1 cPU_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 3} 1
3 o 0 0 1 X 1 0 0
SS 4 0 0 1 1 X 1 0 1 ISYNC MASTER=CLEAN MAXWEL L SYNC DATE=07/ 02/ 2014
to ° 0 1 : : 0™ : : 1 CPU Menory S3 Support
6 ° : ! : ! ! t : TR g |
7 1 1 1 1 1 CPU_MEM RESET_L 1 1
| MEM RESET | <
S d} Appl e | nc. SCH_NUM-| D
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPU MEM L GPI Q. ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: In the event of a S3->S5 transition | SOLATE CPU_ MEM L will still be asserted on next S5->S0 THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
it in's wi | i FrRA R
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Sof t war e | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 21 OF 119
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NOTE: CPU DAC out put step sizes:

DDR3
DDR3L

LPDDR3 (1.2V)

(1.5v) 7.70nV per
(1.35V) 6.99nV per
?.??nV per

step
step
step

21 [T MEVRESET | SO LS5V L

89 7 CPU DI MVA VREF!
N-NECK-W DrH=0. m

CPU- Based Mar gi ni ng

VRef

D vi ders

Al ways used, regardless

PP1V35_S3_MEM

23 24 25 26 27 45 84 92

'R2221
1K
1%

%ZOW
2201

@E of margining option.
LOBVK- 7
D'VI>5 SOT563
1= R2223
4 T8 s CPU MEM VREFDO A | SO 1A PA 2
N-NECK-W DTH=0. 2 nm 8w
o¥b1
1C2220
—— 0. 022UF
Tz Gsiveerm
8351
MBL%\T?K 1 MEM VREFDQ A_RC

89 7 CPU DI MVB_VREF
N-NECK-W DTH=0. w

7 CPU_DI MM _VREFCA

N TTNE WDTH=0. mm
NERECR-W BTHEG: 3

NOTE: CPU has single output for VREFCA

Connected to 4 DRAMs.

3 VER 5
g 13
3 VER 5
3 T3P CR
oL Y
VER 5
3P

CPU _NEM VREF! B_| SOL LAAA 2
NZNECK-W DTH=0. m 1/&/8W

U
o

R2243
2

PPOV75_S3 IVEM VREFDQ A 5 24 65 80 02
NZNECK-W DTH=0. m

'R2241
1K

PLACE_NEAR=R2241. 2: 1nm

R2242*
1K

PPOV75_S3 IVEM VREFDQ B .5 56 g5 6o
NZNECK-W DTH=0. m

'R2261
1K
;oé‘éow

5201

PPOV75_S3 NMEM VREFCA

23 24 25 26 85 89 92

MEM VREFCA | SOL
NE

NERECR-W BTFES: 2 1 Mhw  PLACE NEAR=R2261. 2: 1mm
X1 R2262*
1K
1%
1C2260 12
L odoéozzw 201,
T, 5.3V
2 N
it R2260
MVEM VREECA_RC 124.9,
1%
120w |
201 =

. mm
N-NECK-W DTH=0. 2 mm

SYNC DATE=08/ 117 2014 A

SYNC MASTER=CLEAN X425

TTILE

DDR3 VREF NMARG NI NG

d} Appl e I nc.
®
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o2 69 85 20 23 22 _PPOV75_S3_NEM VREFDQ A o2 60 05 24 23 22 _PPOV75_S3_NEM VREFDQ A o2 60 05 20 23 22 _PPOV75_S3_NEM VREFDQ A o2 60 85 20 23 22 _PPOV75_S3_MEM VREFDQ A
02 80 o5 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 85 26 25 20 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 85 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 85 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA
PP1V35_S3_MEM 1 s ss 25 27 40 PP1V35_S3_MEM 5z zi s 20 27 a5 PP1V35_S3 MEM 4 sz 25 26 21 45 PP1V35_S3 MEM 4 4 2 25 26 27 45
G2307 2317 2327 2337
0. 4708 C2308 1 1C2309 0 A7 UF L C23181: 1C2319 0 A UE C2328 1 1C2329 0 AT UE C2338j 1 C2339
N 0.047UF —— L0’ 0470F 209% —— 0.047UF —— L0’ 0470F 209% —— 0.047UF —— L 0" 0470F 200 —— 0.047UF - —L_ 0. 0470F
CERM X5R- 1 =] =] S S ol S o 13% 10% av o, S =3 S S oS o 13% 10% av o, S =3 S S oS o 13% 10% av o, =i =3 S S ol S o 13% 10%
So 2|3|8l8|8|o| ¥ S| E[8|ad o o Y I P ceRa x5 1 2|3|8(8|8|9|d|¥ s &E[8|a|d o 9 Y I P ceR x5 1 2|3|8(8|8|d|el5| =[o|ald o 3 Y I P ceRa x5 1 2|3 8|8|8|9||Y S| &E|o|ad o o P
H2 01 201 H2 01 201 H2 01 201 H2 01 201
= VDD vbbQ @ LL( T NE: -4 VDD vbbQ 2 "Lé AT NE: - VDD vbbQ @ "Lé AT NE: <L VDD vbbQ @ "Lé HfﬁNE:
vy MEM A A<O> K4 |0 Ou T_TABLE g geEmNe | vy VEMA AO> Ké | p ou T TABLE gogeEmNe | ooz NEM A A<O>  é | pg ou T TABLE g gk | oz s NEMA A<O> 4 | o Ou T_TABLE g EeEmNe |
w2 PTVEM A A<ls 18 | a U2300 U NEM meseT | v MEMA A<I> 18| U2310 VR NEM ReseT | e MEMA ASI> 181 U2320 VR NEM meseT L v MEMA ASI> 18 U2330 U MM REsET L D
R L VEMA A<2s 14| n DDR3- 1333 RESET* o o0 NEM A _A<2> L4 | pp DDR3- 1333 RESET* o s T NEM A _A<2> _ La | p DDR3- 1333 RESET* oo 1 T NEM A _A<2>  La | p DDR3- 1333 RESET* S B
ol NMEM A A<3> K3 | a3 I A=A oo B4 MEM A _DQ<0> ..., MEM A_A<3> K3 |3 I A= oo B4 MEM A DO<14> ..., MEM A _A<3> K3 |3 LA oo B4 MEM A DO<22> ., .., MEMA A<3> K3 |3 I oo B4 MEM A DO<31> ;0 o
v T VEM A A<4> 19 | pn ( ) ool 8 VMEM A DO<6> ;s o NEM A A<4> 19 | py ( ) oot B MEM A DO<9> .2 ' NEM A_A<4> 19 | pn ( ) ooil B _VEM A DO<21> .. 2 " NEM A A<4> 19 | pn ( ) ool B NEM A _DO<24> ;4,4
v MEM A A<5> L3 |pg el B MEM A DO<7> ;.40 MEM A _A<5> L3 | a5 bl MEM A _DO<10> .55 NMEM A _A<5> 13 |ps el S MEM A _DO<16> .55 MEM A A<5> L3 |ps pe| B MEM A DO<27> ;.
v NEM A A<6> M | el @ MEM A DO<5> ..., NMEM A A<6> M |46 bl © MEM A DQ<15> .o . NMEM A A<6> M | g el @ MEM A DO<17> ,, 27 MEM A A<6> M | pg el @ MEM A DO<28> ;.4
i 252 NEM A_A<7> M8 | a7 NF/ D4 B4 VEM A_DQ<3> 0 2ms MEM A A<7> M8 |7 NF/ DQa| B4 VEM A 11> .5, MEM A_A<7> M8 | a7 NF DI B4 VEM A DQ<18> .5, MEM A A<7> M |a7 NF/ DQa| B4 VEM A _DQ<30> 2 o2
gy MEM A A<8> M |pg N/ DOS| E2 MEM A DO<1> 7,7 MEM A A<8> N9 |g NF/ DS B9 MEM A DO<13> .5, MEM A A<B> I |4 N/ DOS| E9_VEM A DQ<23> 5, MEM A A<8> I |4 N/ DGs| E9_VEM A DQ<25> ;5040
wgy NEM A A<9> M |,g NE/ Dos| P2 MEM A DQ<2> e NEM A A<9> M |9 NF/ DQs| 28 _VEM A_DQ<8> ey NEM A A<9> M |9 NE/Dosl P8 MEM A DQ<20> ., B NEM A A<9> M| ,g NE/ Dol P8 VEM A DQ<26> ;46
2z M A_A<10> x AL0/ AP NF/ Q7| _E8_VEM A _DQ<4> 237 MEM A_A<10> x AL0/ AP NF/ DQ7 | E8 M A 12> oo M A_A<10> x AL0/ AP NF/DQ?MA_A_MLég 2 M A_A<10> x AL0/ AP NF/ DQ7| E8_VEM A DQ<29> ;.40
wgy NEMA AS1l> SR a1 o MEM A DOS P<0> ## L-MEMA A<ll> 2 A bos| &4 VEM A p<1> 3 [-MEMA A<ll> 2 bos| &4 VEM A p<z> 3 [-MEMA A<LL> 2 bos| & MEM A DGS P<3> ..,
2537 VEM A A<12> Al2/ BC 5I NVEM A NeO> 373, MEM A A<12> AL2/ BC 5i NVEM A Nels 21, MEMA A<12> Al2/ BC 52 NVEM A Ne2s 333, VEM A A<12> K8 | p15 por DI NVEM A N<3>
2029 2 _MEM A A<13> M |3 DQG*O—%A 202 _NVEM A A<13> M | a13 bQs* 3—%4 % _NVEM A _A<13> M | a3 DQG’*D—LQMH‘1 2 H MEM A A<13> N |13 o2 VEM A DS N<3> ;.0
w2 7 VEM A_A<14> M8 |pag DM TDGs| B8 w2 27 20207 VEM A_A<14> N8 | pa pm TDGs| B8 w2 27 20237 NVEM A_A<14> M8 | pg pm Togs| B8 o2 2720 23 7 _NEM A_A<14> N8 | pjg v Toos| B8 _—
20337 VMEM A A<15> J8 | a5 NF/ TDQS* N 02 27 20 227 _VEM_A_A<15> 38 | g5 NF/ TDGs* [ A8 L 02 27 2023 7 _VEM A _A<15> 38 | py5 N/ ToGs* | 28 e = 02 2724 23 7 _VEM A_A<15> 38 | py5 NF/ oGS | 28 e =
2227 MEM A _BA<O> I3 |pag cs* g MEM A CS L<0> ., ,,, NEM A BA<O> 33 |gao cs* W8 MEM A CS L<0> .., , MEM A BA<O> J3 |pgpo cs |fB MEM A CS L<0> ., ., MEM A BA<O> 33 |gng cs B MEM A CS L<0> .,
2257 MEM A BA<1> K9 |pgpg cke | GIOMEM A_CKE<0> . ,,; MEM A BA<1> K9 |ga1 oKe [GIOMEM A CKE<O0> ., ., ; MEM A BA<1> K9 |pgan1 oKe [[GIOMEM A _CKE<O0> ., ..; MEM A BA<1> K9 |gans ke [GLIONEM A_CKE<O> _ . ,,
8L 52 8L 52 8L 52 18 Lo 52 %
20 g3 1 MEM A BA<2> J4 Ippp «|.F8 MEM A_CLK p<0>zzgiég MEM A _BA<2> BA2 o< | F8 MEM A CLK P<O>zzgié3M BA2 o< | F8 MEM A_CLK_P<0> %% égM BA2 «|F8&_ MEM A CLK P<O>, ...,
2353, MEM A RAS L P4 rast o ) MEM A CLK N<0>"7" MEM A RAS L F4]past o p®B MEM A CLK N<0>". NEM A RAS L Fi{past o [[B MEM A CLK N<0>7.7,2 VEM A RAS L F4 pase o B NEM A CLK N<O> /5
gy VEM A L &dcas AL 02 27 24 23 7 M_A L &dcas AL 02 27 24 23 7 M_A L & cas AL 02 27 24 23 7 M_A L & cas AL
2 VEMA VE L Hdve —az< NC 2orzzey VMEMA WE L H]ver A< NC 2272207 MEMA WE L Hd e az< NC 2oraezes MEMA WE L Hd e ag< NC
2 3, MEM A_CDT<0> @ | cor | e v 27220 VEM A _ODT<0>@ | ot we| P NG v 201 MEM A _QDT<0>@ | cor we| ARG w27 1 MEM A _ODT<0>@ | cpr ne| e
Fi Fi Fi Fi
NC MEM A ZQ<1> M9 |79 5 NC NC NG
F1 F1 F '6 3
vss VsS NC vss VsS X NC vss VsS RN vss VsS NC
s|sjz|e|2|a|e|s(s|s| #)3[3lg|s Bes10 ] EX R el d e E T L EE s|slzle|2(Ble(s(s|s| 8[2l8lgs Sl E G | ] T C
= A32 3|8 24 ~|2 A2 3|8 °|” 7|32 3d °|” SEE 3d
1/ 20w
1201
o2 69 85 20 23 22 _PPOVZ5_S3_MEM VREFDQ A - o2 50 05 24 23 22 _PPOV75_S3_NEM VREFDQ A o2 60 05 24 23 22 _PPOV75_S3_NEM VREFDQ A o2 60 85 20 23 22 _PPOV7Z5_S3_NMEM VREFDQ A
02 80 o5 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 85 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 85 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA 02 89 o5 26 25 24 23 22 _PPOVZ5_S3_MEM VREFCA
PP1V35_S3_NMEM 5 2 2a 26 20 27 45 PP1V35_S3 MEM g 5o z0 s 25 27 45 PP1V35_S3 MEM 4 sz 25 26 21 45 PP1V35_S3 MEM 4 5 2 25 26 27 45
1 1 1 1
2347 C2348: |1C2349 2330 C2358: |+C2359 62367 C2368: |1C2369 G230rH C2378: |:C2379
2T |o a7 - 0.047UF —— —— 0, 047UF 2T o RAR - 0.047UF —— —— 0, 047UF T o REA A 0.047UF —— —— 0. 047UF T Ia ARA - 0.047UF == —— 0, 047UF |
cresgd 2| 2|3 8|8 8|9S &|olald & 3 Y I P cresgd 2| 2|3 88| 8|Yld|eF &|olald al 3 O Y I P aresgd 2l 2|38 8|8|¢d(2S| & olald a 3 Y I P cresgd 2| 2|3 8(8|6|¢(S|Y 2| &lolald al 3 O Y P
H2 01 201 ( H2 NE:Ol 201 ( H2 01 201 ( H2 01 201
= VDD VDDQ 29 HT = VDD VDDQ 29 HT - VDD VDDQ 2 9 HT = VDD VDDQ [ Hfa
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lch TI CAL| CRI Tl CAL lch TI CAL| CRI Tl CAL part TPSZZQZ.O 1. 05V TBT " CI O' SV\A t Ch
: 2907 C2008 :

C2933 [+ C2934 Type Load Switch Internal switch not functional on FR

T2PF T2PF TOPF on 8 nohm T
Bhioc To lac Bhioc o lac o2 b5v | 1175 o v _PP1V05_TEBT .,
\4 0201 \4 0201 PP3V3_TBTLC
Max Current = 4A (85C U2940 e e 10 20 20 29 84
L OM T_TABLE L ( ) TPS22920 X
o . PP1hv05 T%&Fé T GL0 U2800 J10 o P:ILVVOS T%&%é AL &P A2 I1?020S|3<45
M Ej; Gl12 J12 h M Ef% B2
‘ouT \Y| 5%
czgooiczgoliczgoziczgos 1 (:2904i(:29051 czgoel S EEEW’EEDP ca AL O O°F a1 § C29301) C29311 C2932: 1255 S Epp ) & o
1. 0UF 1. 0UF 1. 0UE T.0UF —— "1.0UF T.0UF - "1T.0UF 00 mA GL6 L10 T.0UF —— 1. 0UF —— 1.0 00 m CRI Tl CAL 2201
20% 20% 20% 20% —— 20% 20% —— 20% SYM2 oF 2 20% —— 20% —— 2
GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z 6‘x§\p’a 2 GXS\F\/‘)Z GXS\F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z 5 \F\/‘)Z D2 TBT_EN Cl O PVR
0201°T 0201°T 0201°T 0201°T 020151 0201°T 0201°T ) CRI TI CAL NLO 0201°T 0201°T 0201 G\D
- ! - o N 5 1 C2940 oo Bt ovk-7
J_ Ji8 P11 1 —_ UF — | sorse3
= Ki5 VCC1PO_Cl O [Tpis =
K17 R10
K19 R14
K7 | | veC1PO_RDV_DECAP T11
L16 T15
MLO u10 86 84 83 82 69 68 67 66 55
P19 uia w“EBRRLEPHELET
T19 V11l °
u1s .
Vis 8 o1 SVR input to FR - 1100 nA EDP
V17 E2
iz > TI POC input to FR - 150 mA EDP
w4 VCC3P3| | N4 Isolated to reduce noise from SVR
» PP1VO5_TBT
- J8
VOLTAGEST. 05V CRI TI CAL | CRI TI CAL Ko 10 20 20 20 54 PP3V3_S4 TBT .0 20 a0 45 o
1CZ|§3F12 1%:20%%3 ngol(gl ngol_‘él L14 3.1 W (Dual - Port)
— =3 - - L — MLS CRITICAL CRITICAL | 2.4 W (Si ngl e- Port )
+/- 0. 1PF 20% 20% SVR_VCC1PO
2 ég%-lom 2 2 96 6.3Y 2 6.3Y 2 ML7 - 0 C2950 1 C2951iC2952 1| C29531 1C2954 |1 C2955 |[EDP: 1.25 A
" Y 0201 0201-1 0201-1 P17 F; 102Lé|;: 2 / f— 102Lé|; f— %ozPF 3 g)Fl’EF - o553
V19 H17 6 2 6 5 6 > - C0G 35 PLACE_NEAR=C2953. 1: 1nm
CRI_TI CAL 1 7 ooot®h e 2| oo g CE'% CEE%%.%)T 2 Bet —F e |2
1L.2920 = A4 voc3P3_Rov_DECAP| | Lis ¢ XV\2960
680NH- 30% 3. 6A- 35MOHMI A6 ]SVR . N18 = L >
1900 mA EDP o (VY2 . PLVOSTBT Sw B3] ) "™ Ri8 = 1
CZST)%FE C2922 C2921 C2920 ™ SPrey RHEDE < e MPB;PTVVIEE% TBTFFE%\%E W Mpﬁi;Psl‘nvslég i &BBTﬁFW
1 1 1 =TRUE BS | SVR_AMON - X - :
200F —— 200F —— CRI TI CAL NG - pals 1C2980 |1C2981 C2960 1| C2961 1 S
29y 0/__ 23] °/ D2920 n @20 25 mA EDP f— UF UF . OUF —— 1. 0UF -
. = 1y o o — 5
X58a T X582 8'5 XSBa65 X5§4 <0523 na ) %0 v > é"F}/ eilé; > eisg’z
NSR1020MAR2T1G AAL4 [ 83611 83611 0201° 02011
J,— AA20 H21
AA22 H23
J45 | npl enrentation: 4 X 10uF AAE 14 = =
X425 | npl enentati on: 3 X 20uF = ABL1 116
AB17 J20
AC10 K13
AC12 K21
AC14 K23
AC16 o L12
AC18 6 L20
AC20 ML3
AC22 M1
ACA M3
AC6 M
AC8 N12
PP3V3_S4_TBT
o LG os a5 30 20 0 _PP3V3_S4 TBT " .
B7 || vss vss| [ 20 40 % 15 oy SMC_DELAYED_PWRGD TBT "POC' Power-up Reset
C10 P13
c12 P21 «~BHREBHAE]Y BR3VS SO
o o3 BuBHE
CRI Tl CAL C2990
cle Po R2995! %@%0232 rea ['R2990 R2992! oL IO
= B2 100K al % 190K 100K U2990 T2 6
2 6 X!
= vy 0 SYMVER 3 o vy TPS3895ADRY 85
0 R20 201, % 2201 201, USON Push Il
22 T13 ush- pu out put
o = TBTPOCRST_MR L 1lenaBLE  sense_out 4 TBT_PWR ON_POC RST L g 2
o T21 TBTPOCRST SENSE 3 |sense cls TBTPOCRST_CT
C6 T23
GN\D
=2 = C2995: ['R2991 J C2991 :
D21 ui2 330PF L ¢ 24 9K 0. 001UF ——
023 uLe BT $ {fow ' T
2 2
o v 0%? 2201 X7TR- M
F11 V21
F13 V23 N "
F15 Vo | Vth = 2.508V nomi nal Del ay = 4.04nms nomi nal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
FS Y19 SYNC MASTER=CLEAN X425 SYNC DATE=10/ 30/ 201
F7 Y21 TTTCE
Fo ¥23 Thunderbolt Host (2 of 2 I
Y9
= 1 d} Appl e I nc. <SCH NUm=| D
(<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 119
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 WCLE OR PART

8 7 6 5 4 3 2




8 7 6 5 4 3 2 1
Page Not es

Power aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost Qutput)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
51 840900, Thunder bolt 15V Boost Regul at or
CRI TI CAL Vds(max): -30V
Vgs(max): +/-12V CRI Tl CAL
C3080 USI NG 0603 PAKAGE IS FOR DFM TO PROTECT Q080 ( CSP) vgs(thy: -1.4av
%%39%8 Rds(on): 46nChm @ 4.5V Vgs L3095
86 84 65 03 57 56 47 a0 _PPBUS _G3H BGA I d( max) : 3. 7A @ 70C 3. 3UH 6. 5A
8-13V I nput s PPVI N_SW TBTBST 1YY\ 2 _, TBTBST BOOST
changes required . N REGEW BHES: 357 Piveosst st TSR HBHER 55"
for 28 0 8PB2PE I AP C3090 C309L - e
R3080' |: c3080 prop ' Ot S TBTBST_SNS1
470K UE 1 X5R- CERM 2 X5R- CERM 2 " »
1180 g 0/1 R3091 0603 0603 CRI TI CAL
bes —‘; i ) 2008 - 5 °|°lglzl8 0
2 -1 1/ 16W N [—
C , TBTBST PWREN DIV L V65 = CRI Tl CAL F'?S’S%%E’XF
<R1> w PWRDIS5
TBTBST _EN WLO 25 |EN UVLO snsi1|_6
o a0 L
WE‘? TBTBST | NTVCS 28 | nrvec A / * NOTE: Change R3097 to XWB095 at PVT
2 Mok
TBTBST_PWREN L . TBTBST_VC 30 v ; 1BIBS] VNS
1! 1
DNNSLgé\QI?$ ols DNNSLgé\QI?$ TBTBST RT 3 |y J<35 NC . C3088 R3£)3%§
SoT563 :: SoT563 36 —L ToPF %1%% —PPISV TBT s
=1 1 —
VER S || TBTBST_SS 32 Jsg : gy <R§£2 vout = 15. 47V s
. RC ol 31 TBTBST EBX S1G3095 Max Current = 2A"
TBT_A_HV_EN ' 34 Isyne NO STUEF "‘;é%g? ’ Freq = 480KHz
nomnTBLAWEN | | 22 1 |'rR3092 3092 : 1c3093 R3094* 1 C3094 1 C3089 R3096* st AT
) ) 3. 2K e e 26. 7K == Qi3 F senD @D == 10PF 15‘1%2 NO STUFF L
1/16W 1/ 16W N - 1 1 1 1
5 et 2| | |2 o WD || fe SENEEE EEEEE ? o i Sl LE997 1163036 SR
<Re> GND_TBTBST_SGND sor 2| |2 Khomm (2 Mhcev  xor o 2
WLO(falling) = 1.22 * (RL + R2) /| R2 N _EWBREB: 35" 0603 1206 0402 0603
WLQ(rising) = wLQfalling) + (2uA * R1) a _
WLO = 4.55V (falling), 4.95 (rising) ovied ﬁgf;‘eega‘cgage Vout = 1.6V * (1 + Ra / Rb) PLACE SIDE=BOTTOM | PLACE_SI DE=TOP
no XW necessar y.
B NOTE: M RROR C3096 and C3098
oo, RLBG K 7
*— | sorses
1
ﬂ VER 3 3R330(|)(88
N ew
552 Max Vgs: 10V 402"
TBTBST_SHDN DI V
'R3087
330K
5%
1/16W
ME- LF
2402

BATLOW | sol ati on

PP3V3_S4 TBT .o 0
A ova B -

DFNLO0BHA- 3 SYNC MASTER=CLEAN X305 SYNC DATE=06/24/ 201
T — x

Pul | -up on RR page " i
e emows aETl o o oy 20 Thunder bolt Mbil e SugEortJ
@—:{ “ L—=_TBT BATLONL 0w <SCH NuUm> b
SO d} Appl e Inc. =
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3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices. TBTA
96 86 85 84 82 67 PP3V3 SS . 31 PP3V3 84 UJ{
BBHLEEE Nori nal M n MBx
IV3P3 1100mA 1030mA 1200mA
R 32801 13281 IHVSO  890mA  830mMA  930mA (assunes 15V, 12W ni ni mum C3220J
C§0208UF7: . 22L§E L L o7r IHVS3  890mA  830mMA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W . Lé.g__ ™| S| GNAL_MODEL=TBT_MUX
e 200 —— —— 109 st-Sé 2 VDD
A gA%ﬁz 2] or oy} 2 2 %kf- CERM PP3V3_S4 TBTAPVR ., GND_VOI D=TRUE 01 CRLTI CAL
REEYRIAY 03 0201 10 18 : ot h U3220
wars e NEER5EPTH=0- 327 G 9 = CBTL05024
20 " HVQFN24- O
s 52 0 PPLSV TBT ([ PESVIRNN =4 TBLAPVR » o g TBL A DZR Nel> 0. 47UF| R4 « TBT_A D2R C N<1> 7 g T e 15 TBT A cl0 SEL am=
15. 75V Max : t o v e T Vamf:}sv o7 2 O} C3276 1|2 = TBT_A D2R C P<1> 8 |ree AUXI O EN_24_TBTDP_AUXI O EN e
1 1 z C32851 1C3286 1C321 0. 47UF lé%?év‘)‘( oL pp P 6 TBT_A_DP_PWRDN am e
G321s 3210 R TICAL 0.1 F;_— ,1 e DP TBTPA AUXCH C N C3230 1 s DP_TBTPA_AUXCH N 1 auxe
T T % oo ios st.gi X xoR = DS A e e 0 4LF, |'>‘< BR SE = DP_TBTPA_AUXCH P 2 laxe (1P AXI O] 23_TBT_A_D2RL_AUXDDG N 5 o
X5R- CERM 2 2 R85 OFN 201 93 2B C323 (1PD) AUXI O+ 22 TBT A D2R1_AUXDDC P ;; o
16 |ENHVU FAULT. 0. 1UF X5R. SRy o DP_TBTPA_DDC DATA 4 lpbc_paT TBT: RX_1
. DP_TBTPA K 5
or 66 52 p—S4_PVR_EN 5 |en | SET_vaP3 8 TBTAPWRSW | SET_V3P3 s bDC_CLK
w0 2 r—TBT_A_HV_EN 11 |y en ISeT_s0 10 | TBTAPWRSW | SET_S0 « = o TBT_A_CONFI GL_BUF 16 |ca peTout  cA DET| 18 _TBT A CONFI Gl _RC "
Y, PM SLP S3 R L 17 |so I SET_s3 @ TBTAPWRSW | SET_S3 C3232 1|2
T TBTHV PL5V] | TBTHV: P15V C D TaTPA M G N %23 | R Bl D5 ToTPA M Nels ol
Qb B R3210' [|'R3211 R3 R C3233 1|2 = o oMo 19 DP_A LSX M _P<1> .
J[elala] o 12v: See K 226K 36 0. 22UF 1 IF 5, DPMO| 20 DP A LSX M _N<I> .4
1 bel ow K % 5 FOR 025 zs TBT A LSTX 14 istx (1PY TBT: LSX_A R2P/ P2R (P/ N)
1/2 ’J{Ié ow ow 2 TBT_A _LSRX 13 | SrRX (1 PD) . — =
201, 2201 22 R\/3P3> <«
IETA EL 53R < 12 |ppour 17_TBT A HPD
TBTAPWRSW | SET_SO_R 2 o DP_TBTPA_HPD e P "
N N GND_THVPAD
TBTHV: P15V1 1TBTHV' P15V Single-fault protection P S
R3213 R3214 requires two R's per HV Nfw
22.°6K 22.°6K ¢
19% 1%2 I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
For 12V systens:
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = Thunder b0| t Connect or 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 CRI Tl CAL
Noni nal M n Max L3200
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num FERR 120- OV 3A
! PP3V3RHV_S4 TBTAPWR F |
32001 0603 NECKTW DTH= X TBTACONN 1 C
0. 01UF —— NECKIW BT GND_VO D=TRUE
) gé%z—— 1 A V(0- 18. 9V) %:30210§ 1
S I P V11212 2 LS R LR O
L 1UF B XSR GHRY GND_VOI D=TRUE
GND_VO D=TRUE ST 3}{ . CRI TI CAL c32 %otlh C's)
Beth G ) 0402 TBT Dir  DP Dir DP Dir TBT Dir — =& o url B gy IBT A ReD € P<0> (i
o 2" . TBT A R2D P<0> 0. 22UF | 2% B53Y oM
» = qop—TBT_A_DZR P<0> O 47UF prveay = TBT_A DZR G P<0> - - ARAAANE pel ~ .. TBT A R2D N<0> C3271 1 TBT A R2D C N<0> ez s
» = I BTA DIR N<0> C3275 1|z = TBLADERC ME0> 1y - - o|a@|8)5| = - T 5 200l T 67
0. 47UF !l CERM X5/ 1 - e 1> TBT: RX_O SHELD P GND_VO D=TRUE | GND_VOI D=TRUE
R3294' |'R3295 7 33200 . oo
1K 1K R3271
o 7% NDP- J4 470K
1/ 2 ow B2 FRT-T 5%
201, 2201 oa [ O HPD " % ow
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5o [© GOVl GL v 2201
| B8 O CONFI &R —
o a2
53 20 (T DP_TBTPA M__C P<3> C30272§U}: I—ég'zrmy—\ s DP_TBTPA M__P<3> P - B1O | 5 M. LANE3P M._LANELP o] B9 - - DP_A LSX M._P<1> , o
w2 [y DP_TBTPA ML_C N<3> (357§ 1 || 5 2 o« DP_TBTPA_M__N<3> — - BL2 [ 0 " anesn M_LANELN o | B1l - - DP_A LSX M_N<1> ., o
‘—”—m—mv—’n - ) B14 = aND3 B13 .
0. 22UF I 5%’ 8251 TBT: Unused | B16 g fd?op " LANEZPg B15 TBT: LSX_R2P/ P2R (P/N)
B18 ¢ M._LANE2N B17
O AUX_CHN O
820 | 5 1o PR RETURN o] BL9
- GND_VO D=TRUE
PORT B ) Bot h C s)
SHI ELD PI NS C32
< []aofo[o[~ TBT_A D P<1> 28 93
3|33 3|3 |3 |3 - e = TBT A R2D P<1> 02'722U1F TBT_A_R2D C N<I> ¢rmuo o0
- e TBT A R2D N<i> TV x
s TBT_A DPR1_AUXDDC P - 514-0876 = TET: TX 1 GND_VOl D-TRUE | GND_Val D=TRUE
o _TBT_A D2RL_AUXDDC N - 'R3273
- 470K
TBT: RX_1 [row
» _TBT_A_HPD . i
a2 _IBT A CONFIGL_RC Jic3202 DP Source mnust pull
TBT A CONFI G2 RC /OlUF down HPD input with )
2 o} > gg greater than or equal 470k R's for ESD protection
GCERM o 100K (DPv1l. la). on AC-coupl ed signal s.
R3252!| |'R3251 (3294: |1c3205 |'R3241 | %01 ( ) 1
Y M 330pF - —L 330PF 190K L Si nk HPD range:
y Zﬁw 20W 1897 2 1Y g H gh: 2.0 - 5.0V
2012|2201 0368 8551 2201 Low. O - 0.8V
) : SYNC MASTER=CLEAN X425 SYNC DATE=10/ 30/ 201
L Thunderbol t Connector A
d} Appl e I nc. SCH "NUM>
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96 86
19 18
56 64

3V/ HV Power

V3P3 nust be S4 to support
wake from Thunderbolt devices.

194y PP3V3 S5

MUX

2 _PP3V3_S4_ TBTBPWR

Nom nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
33871, C33801 13381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3320 1
SoUE Lt 22L§E - L g iUF IHVS3  890mA  830mA  930nA (assunes 3S, 9-12.6V, 7.5-11.7W %_: ®| S GNAL_MODEL=TBT_MUX
e 0% —— —— 109 st-Sé 2 VDD
oﬁgggiz*?gﬁ“f [ on gyl 2 og}é)iCEm PP3V3_S4 TBTBPVR ., D Va D=TRUE 01 CRLUSAL
19 18 N
wlyers o) RES L9 c337% G2 = (CETE05024
v m s _PP15V_TBT L 20 12 PP3V3RHV_S4 TBTBPWR 0 20 qom—IBT_B D2R N<1> 0. 47UF oK i
— - . 5K 1 03 TBT B D2R C N<1> 7 118 TB_ENAL 15 TBT B CI O SEL 28
15. 75V Max : 2w olfae T VHTREEE ) = o0 g1 BI B _D2R P<l> C3376 142 « TBT B _D2R C P<1> 8 |rer A 0 EN 24 _TBTDP_AUXI O EN Pt
1 1 C33851 1(C3386 (1C3311 0. 47UF lé%ém){pé pp P 6 TBT_B_DP_PWRDN am e
G315 [* CBfu}l:O st 0. 1UF —— - 10 —— 0, 1UF bP TBTPB AUXCH C N C3330 1 2 DP_TBTPB_AUXCH N 1 e
: BT T, 282/’ D3PI AP XsR_gé > 2 iV e |2 %g > =D e TER AUXCH & P 0. 1UF I}< é"%@ .2 DP_TBTPB_AUXCH P 2 [aux+  (1PU) AUXIO-| 23 TBT_B_D2R1_AUXDDC N 5 5
X5R- CERM X5 GFN 201 402 202 o2 0B C3331 1 (1PD) AUXI O+ 22__TBT_B_D2R1_AUXDDC P ., o
16 |ENHVU FAULT: ‘ 0. 1UF Il x5R SRy o DP_TBTPB_DDC DATA 4 _|bbc_pAT TBT: RX_1
S4 PWR EN s 5 DP_TBTPB K 5 |ooc_aLk
o7 s o1 (TR EN | SET_V3P3 8 TBTBPWRSW | SET_V3P3 >
w0 2 my—TBT_B HV_EN 11 |y EN I1SET_s0 10| TBTBPWRSW | SET_SO o @ 1BT_B_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT B CONFI GL_RC 5
2
ouammPMSLP S3 RL | 175 I SET_sq 9 TBTBPVRSW | SET_S3 _ e OP TETPE M. C Pe<i> C30332%U1F . . DP TETPB M P<i> 11 |pps
an | TRy TBTHV. P15V | | TBTHV: P15V - I3 DP TBIPB M_C N<l> 3333115 % . DP_TBTPB_M_N<1> 10 |pp. 19 DP B LSX M. P<i>
12v: see R3310 R3311 'R331 '—H'Zw‘g : bpmor| 19 12 08
R B ES bel ow . 65} 202%. 6K 3 % 5K 0. 22UF! I £8R 3201 " TBT B LSTX 14 | stx (1Y) DPM_O- DP B LSX M. N<1> 22 03
12 ow ow 20 TBT_B_LSRX 13 | orx (1 PD) TBT: LSX_A R2P/ P2R (P/N)
201, 2201 22 R\/3P3> <
TBTB ET R <
TBTBPWRSW | SET_SO_R 20 ¢om} DP_TBTPB_HPD 12 |yppout weo 17 TBT B _HPD »
TBT%;ESB\A 1%5'\]/:4'315\/ Single-fault protection 03:0 T':’ AD
55 6K 25 8K requires two R's per HV o
1/'21% 1%2'0W I SET_Sx wi th CD3210.
£ Single R on | SET_V3P3 K.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
For 12V syst ens: L 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 CEI3T3|0C6L
Nomi nal M n Max
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num FERR- 120- OHM 3A
1 PP3V3RHV_S4 TBTBPWR F |
C3300 ) 0603 NECKTW DTH= X TBTBCONN 1 C
TO1UF —— NECK W DTH= GN\D_VO D=TRUE
gé%z—— 1 (0-18.9V) %:30310§ 1
R- - .
a0 L cazp1  VHTEEPT v gbw i
= O1UF % XER G50Y G\D_VOl D=TRUE
GND_VQ D=TRUE - Bot h C‘ s)
Boch C 5) 2 K cerm . CRITI CAL . 4 3378
TBT Dir DP Dir DP Dir TBT D 157 g R2D P<O> o 22UF TBT B R2D C P<0> s
03 28 TBT_B_D2R_P<0> '—”'ng?m_‘ 2 TBT _B_D2R C _P<0> o o = - 2 X5R 1" TBT B R2D C N<O> .
o R N0 0. 47UF RN AL TET B DR G NeO= - - ol <lolal = - - » TBT B R2D N<0> C3371 1 <M
w o ‘—|C3375 2 I—mv—zm—'z B GN\D_VO D=TRUE GN\D_VO D=TRUE - - ikl o i 0. 22F]
. ATUF apNa~d - . .
0 Ui CERM X5R- 1T R33941 1R3395 TBT: RX_O / 3HI3EL2I:0PO> I GND_VO D=TRUE | GND_VO D=TRUE
1K 1K 'R3371
1/2 Bow MDP- J44 470K
201 201 2210 wp F-RT-TH awo g 2750w
2 2 Ad
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 gCCNF'Gl &{ﬁzgzg 2201
CONFI Q2 —
A8 GNDL A
9 25 [T DP_TBTPB _M__C P<3> C30372§U}: I—%g'zrﬁy—\ 2 DP_TBTPB M__P<3> P - A10 g sL\‘DiANEQ,p M,iLANElF‘g_ A9 - - DP_ B LSX M._P<1> ;o
o mm—DP_TBTPB M._C N<3> (3379 |2 2 DP_TBTPB_M__N<3> -— - 2216 e ML o AL - - DP B LSX M._N<1> 5 o
0. 22UF | ' TR 8231 TBT: Unused | ALG g GND4 " LANEZPg ALS TBT: LSX_R2P/ P2R (P/N)
AUX_CHP —
AL8 ¢ M__LANE2N o | AL7
O AUX_CHN — O
A20 | 5 oP_PVR RETURN | AL9
PORT A GND_VO D=TRUE
SHIELD PI NS J (7Both C's)
r C33
R’:Sm%,\m 4” 22UF TBT_B R2D C P<1> 26 03
00|05 |0 |65 |0 - - s TBT B R2D P<1> 73 1 TBT B R2D C N<1> ~mos o
- = 1BT B R2D N<i> o 22UF 55
w s TBT_B D2RL_AUXDDC P 514-0876 =— TBT: TX 1 GND_VOI D=TRUE | GND_VOI D=TRUE

2 _1BT_B HPD

93 32

TBT_B D2R1_AUXDDC N

1 8 4

TBT: RX_1

=

32

TBT_B_CONFI GL_RC

TBT_B CONFI &_RC

R3352*
M

%
1/ 2@}@/
201,

3302
2 %gCERM
'R3351 (33941 [1C3395 |'R3341 0201
M 330PF —— —L 330PF 100K 1
20w 8%’;— T 18 %zow -
2201 o868 8461 2201

DP Source mnust pull
down HPD input with
greater than or equal
to 100K (DPv1. 1a).

Si nk HPD range:
High: 2.0 - 5.0V
Low. O - 0.8V

470k R's for
on AC-coupl ed signals.

SYNC MASTER=CLEAN X425

ESD protection

SYNC DATE=10/30/ 201

Thunder bol t
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28s PCIE_AP_R2D P

C3531

FOR DESENSE | MPROVEMENT
LOCATI ON DEPENDS ON DESENSE TEAM

s PCIE_AP_R2D N

1|20 1UF PCIE AP R2D C P mis o
10% | | 16V 0402 X7R CERM

PLACE_NEAR=)3501. 5: 2. 54MM

C3530
12 PCIE_AP_R2D C N

10% | [ 16V 0402 X7R- CERM
PLACE_NEAR=J3501. 4: 2. 54V

NGE;;%FF NOSTUFF
1 1 7
> % o f— C?}SUF3
T 0581 °C 2 Ogg-lmm
PCl E AP_D2R P 13 20 91
NOSTUFF oD
1C3574 1C3575
—L 15PF UF

15550367

L3504
FERR- 120- OHM 3A

1A PEAK

s 2 PP3V3_W AN

PLACE_NEAR=J3501. 1: 2. 54MV| 2
W.AN Switch

X@égy\é\[}TH:O . IZTmnm

%

PP3V3_W. AN _F

33 46

M N
VOLTAGE=3. 3V

. 3.3V TI
Part TPS22924C FOR DESENSE | MPROVENVENT
Type Load Switch LOCATI ON DEPENDS ON DESENSE TEAM
R(on) 18.5 ntChm Typ
@2.5V 25.8 nmOhm Max WLAN_SW TI
CURRENT SENSE ngzsz?;%
6 55 PP3V3 W.AN R AL N P ( A2 PP3V3_S5 12 14 15 17 18 19 21 31 32 33
@Wf Tl B Vour  vin([ez Y BaBysngag
VOLTAGE=3. 3V CRI TI CAL
Max Current = 2A (850 [e7] PM W AN EN@ 33 40 67
GN\D

3

CRI TI CAL L
338910, 1 3.3V SIL WLAN Swi tch PP3ys S5 BEBVRRBRRY
- - _FCIE AP D2R 13 20 91 CRI TI CAL
F- RT- SM l PR l gg%@: Neony Par t SLGEAP1443V . CB;;:SO
19 1 1 Type Load Switch
O—— 12PF 0. TUF P VLAN_SW SI L 2 % @G
— > %g NOSTUFF > i(%?g R(on) 17 nmChm Typ 5] 92!
o T 0561 ¢ T 6261 =R ©@2.5v 119 mthm Max U3551 FOR DESENSE | MPROVENENT
3 SLGBAP1443V LOCATI ON DEPENDS ON DESENSE TEAM
g 4 - I3Té &L J:‘ Al RP(RT PM W AN CAP cap  TORN 3 =
g : - %0- oD s 8- 2u V\LAN_CS:\éV 534_) i e PMWANEN 2 |oy CRTICAL { g
el - w s PCI E_CLK100M AP_CONN_N 1(YYY L4 PCE CLKIOOM AP_N amua 470035 aD
s -
o - —_— ©
20
O io 2 0 PCI E_CLK100OM AP_CONN P 2(YY Y13 PCE CLKIOOM AP_P amu e l PE3Y3 WLANR e
o - L L
ol - PLAGE_NEAR-13501.7: 2. 5480 = = lcm TI CAL
2
o BLUETOOTH (3951
o SMC_PME_S4 L an a0 a2 50 &
o - oD 2 35 56 01 o760 05 a0 a5 42413 320 PP3V3_S4 NOXNET_CONNECT! ON=TRUE 2 N5g; oG
o i: - ER p D'\%Slo 929
of e *‘i mn USE BT _CONNN 11 G3R10 DF%%%EC":@?%_] = EOROCA$F gEmDEP:EmPDSRO\(;%NEDlgENSE TEAM
17 s 0s USB_BT_CONN P UF -
o -— ° — 10%,
ol® | PP3V3 §3RS4 BT E : L3505 o z 5501 YoR 16
o2 4 CRI TI CAL| CRI TI CA 5 L2 Y YY1 PP3v3 4 20 58 30 53 42 45 40 05 00 o7 1l w55 ne
21 %F FERR- 120- OHM 1. 5A 2lyv. uUss10 ™[4 USB BT_WAKEN
O— iy o g‘:OZ'ELFS - Pl 3USTBQ1F(’J\‘2EZLE Supervi sor & CLKREQ # | sol ation
4 LACe NeaR-a3501 10: 2. 54 De 7 USB BT P pry 0 |!R3512
51651016 | CRITICAL 16 USB BT N oy o0 o 15K Delay = 130 ms +/ - 20%
20w
06 01 67 a0 37 21 12 PM SLP L 10lse S R L1 PP3V3_WAN_F s 4 PP3V3_S5 o umymmngze
GN\D
SI GNAL_MODEL=MQJO_MUX_USBONLY © = 'R3553 |'R3554 7 CRITICAL
100K 232K vbo 1C3540
ew ew U3540 % AUF
. SEL | OJTPUT SLF SLF SLGAAPO41V 5 189
2 2 TDFN S5

«« AP_RESET_CONN_L

L USB_BT_WAKE
H USB_BT

P3V3WLAN_VMON

SENSE

« AP_CLKREQ Q L

VR |3 AP_RESET L Ve B

EN| 6 PM WLAN EN 55 40 6
CLKI

NOTE: Stuff non-zero value for R3557 to see which end is driving | ow M

11 18

ISYNC NMASTER=CLEAN X425

SYNC _DATE=10/ 30/ 2014

TTILE

X87 CONNECTOR
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FOR DESENSE | MPROVEMENT

OB | sol ati on
1C3722 1 C3723 C372
= PF e o6 o1 15 s _PP3V3_SOSW SSD
- C0G
L/ 2% ’ @ym , Bgesmos m
. " C3718
+ ?B}UF
PLACE_NEAR=J3700. 1: 3nm = )0( R CERM
OE'3T7' 8/6'- CRI Tl CAL 1
FERR- 26 OHM 6A TGRS o 2 SMC OOB1 R2D L 10
w0 o1 45 04 _PP3V3_SOSWSSD , 1 PP3V3 SOSW SSD FLT /(8710
0603 ko 98 08 |1
1C3701 C3702 VOLTAGESS. 3V TF
AU st U NOSTUFFE
Zi | CERM 2i< . CERM 51450449 R3700 Rc
100K L
CRI TI CAL o
PLACE_NEAR=] T Inm PLACEiNEAR—L3700. 1: 1mm 313700 1/2@\/ PP3VE SO0
= SSD- GS3 201, “HRENERERE
@ovao ERESM SD_vab BYPASS=U3711: : 5
Lio oo 719:
2|5 olB SMC_OOB1_R2D CONN L TR
3]y ol5t SMC_OOB1_D2R CONN L }Lé%)
Ao —| X5R- GHEM
515 o420 SSD PCIE_SEL_L o 0 CRI Tl CAL
6 o o 49 SSD_DEVSLP am = 6 74LVC1C08
wHEBBEEGEE _PP3V3 SO 715 olee SMC PWRFALL_WARN Lm0 2 SOT891
GERTRTME  SSD RESET CONN L 815 ol SSD PWR FET_EN am s e w©
SD_MEG RSVD CH )
o 55 5 PCIE SSD R2D C N<3> C3710 1|2 G\D YO DETRUE NO_TEST=TRUE 105 o]ae
0. 22U o PCIE_SSD R2D N<3> | [TRUELL | o 45TRUE| PCI E_SSD D2R N<3> oD 5 5 o
s s oy PCLE_SSD R2D C P<3> C3711 1 D YO D=TRUE w PCIE_SSD R2D P<3>| trel2 | J Sl4471 PCIE_SSD D2R P<3> mrses s R3701*
0. 22Ul I’zm%m@%s CERM 0201 Bl o 100K =
5 65 5 PCI E_SSD R2D C N<2> C3712 1 |2 GND VOl D=TRUE w PCILE SSD R2D N<2>| Trruetd | 5 ([427rug PCIE SSD D2R N<2> oy sosso 17 200
22U 0% 6. 3V X6S- CERM 0201 + PCI E SSD R2D P<2> TRUE 15 o o 417rRUE| PCI E SSD D2R P<2> 5 85 89 25"%\;
w0 s rmy—PCLE_SSD R2D C P<2> C3713 112 a\D yo DoTRUE 165 5140 o
0. 22U L
PCIE SSD RD C N<1> C3714 1 I_%gi%%m 17 [ o3
0. 22U 0o - o PCIE_SSD R2D N<1>| [TRUEL8 | J o 387RUE| PCI E SSD D2R N<1> oD 5 5 o
R PCIE SSD R2D C P<1> C3715 1||2 aw vaD=TRE = PO E SSD R2D P<1>| ITREL® 15 o I377RUE PCIE SSD D2R P<1>  fmomy s as oo
0. 22U | 0% 6. 3VX6S-CERM 0201 20 5 o 36
I PCl E_SSD_R2D_C_N<O> C3716 1 |2 OND VO D=TRUE w PCIE SSD R2D N<O>| frre2t |5 o |35TRUE PCIE SSD D2R N<O> oy s s oo
22Ul 0% 6. 3V X6S- CERM 0201 » PCIE SSD R2D P<0>] [treE22[J | 341RUEf PCI E_SSD D2R P<0> 5 85 89
59 5 5 PCl E_ SSD R2D C P<0> C3717 1|12 G vo oTRE EN I X ==l
0. 22U SSD_CLKREQ CONN_L 24 [0 7]
25 32
26 8 g 31 PCIE CLKIOOM SSD N i o
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 ol 20 PCIE CLK10OM SSD P myu o
2
28 o o 9
54 o o 59
. . 55 [ 5 oeo
Supervi sor & CLKREQ# | sol ati on 56 |5 oot
57 2
Del ay = ~55ns =10 © 23
0 o
PP3V3_ SOSW SSD 41 e o1 ne PP3V42_G3H P -
CRI Tl CAL 4 1 C3740 =
g o R -
Logk ¢ ¢ 232K U3740 2 St wor Gunsti ck3 Connect or
jﬁ‘v 1 SLFAAPO16V 201
2 2 TDFN
APN 34350511

SSD _RESET_L am >

SSD_PWR _FET_El a4 o8
SSD_CLKREQ L I\@E 1

SYNC MASTER=CLEAN X425 SYNC DATE=08/15/ 201

SSD_Connect or
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8 7 6 5 4 3 2 1

PP1V8_CAM ., o
L3902 NOSTUFF | NOSTUFF | NOSTUFF
N 1. 0UH 1, BA-B5MOHM IR3930 |'R3932 |'R3934
BYPASS=U3900. K13: : 2. 54MM 1 (Y Y Y2 _P1V35_CAM SRVLXD PHASE . 100K 100K 100K
o1 35 35 PP1V35_CAM CRI TCAL 1008 Ifoow Hoow oow
PR mes | LS LCS%%ZL% 22 Lcs924L03912 937%%3 B oo s
SoNH 0, 0%, 0%, 0° g% (Y %ég $LOM BAMECGE .
2 2 2 @G s PP} M _RAMCEGL s
PP1V35 DDR CLK o 1YY 2 —F 83511 T 561 XsRTé 01-1 T 88 f 9201 *e gm RAMCEGD -
@ H:EEEE*W BIEES: 5V 0402 .
VOLTAGESL: 35V 1 C3900 1T ; =
BML5 700 - mecaui, R393L |'R3933  |'Ra03s D
N7 M 56F 3 j|? b1t *OR L3903 gé‘éow ggéow 2/%0w
I TI CAL ™ 220-OAM 1. 4A 201 2201 2201
N8 ]M Pl AG\IDOQ =
- = 1 EVDD 4, L3901
= N6 oM T_TABLE & PPOV675 CAM VREE, s o C39311 m 2 PP1V2_CAM XTALPC % | 2C_CAM SNVBDBG DAT .. 1 o201
BOR VDD . 1 C3930_E = LYY Y\z__P1V2_CAM SRVLXC PHASE .,
o 7 . 18 :
. UF TOUF w“ PP1V2. CAM
c7 | )Pci E_GND N 1 C3927 69 0% CRI TI CAL —L 1008 ]
) OOVUF 2 é‘gggl’ RENEE 1 C3970 1C3971 |1 C39 C3 C39u7F4 1 C39u7FS 13979 " 52_37%'1:4 1 51_37%'1:5 PLACE_NEAR=U3900. ML3: 4MV
Gl4 DDR_VDDI O_cK| & B X5R 2oL L3904 oo /OOPF Q, i g, 2 g;é’» % PF S 8% 2 %9"’%“\, PLACE_NEAR=U3900. ML3: 2. 54MM
ML2_| )PMU_AVSS - = 200-OFM 1. 4A T 011 —F X5R T 51 T R X5R T B X5R —F %V-looe X8R R
DDR_VREF = 1 m 2 .
s GND_CAM PVSS! N13 0603 BYPASS=U3! i N =U3, -l— s GND_CAM PVSSQ
SR D 1 17— [ 3932 |: 3933 SN T PRI A, 2 s -
P15 | [SR_PVSSC ARG RTH=0. % UF 10UF
\Y =1. 2 0y 20%
R15 PCl E_PVDD1P2| D9 —F xg \; —F e
PP1V2 CAM PCI E_PVDD FLT 0261-1 402 U3900
= G\D_CAM PVSSD, Kis DDR_AVDD1PS[ 1 i - WEFIES: s BCML5700
=1 = FBGA
L13 M PI _AvDD1P8| L7 SYM1 OF 3 B11 TP_CAM TEST MODEO
= SR_PVSSD ~ 1 PP1Vs M CRI Tl CAL 94 36 [T M Pl CLE EI Z M PI 73?;&? CRI TI CAL izﬁ’gz ci4a TP TEST 1
15 PLL_vooLPe] 05 R |: 391913918 |1c3916 [:c3917[1c3910 [1C3951 |+ C3978 oo MPL QL MPIOLAK oy Taple  eBusoy S TR CAMLTEST MODEL
o F OPF g
AL pal 07 (=PP3V3_S3RS0_CAMERA)  BypASS=U3900. D7: : 2. 54MM oo”U ) 0%, - }{p . 0%, - 0%, T %gkims oo [y M_PL_DATA_P P8 | P opo DEBUG 0 Ali TP_CAM LV J$ﬁg $S|K
OTP_VDDd 2 X5R |2 X7R1 2 X5R 1 So1t o So0 S 820 M Pl _DATA N R8 |M PI_DMVD DEBUG 04f E1L TP_CAM LV_J
- " L [T R [T LEY [RELD o * R e
B6 ¢ ¢ v V F11 TP
Y 2. 54MM BYPASS useoo - 2. 54MM L NCX28 M PI_pP1 DEBUG_06
D1 SR,VDD,3P3C[%‘ 1 C3928 2 ié)gl BYPASSS USQOOA& w§§’§A§§ Ugg(jr’ 4 S=U3 ‘9|9A£5§=L69(?(§ 1:2.54MT° NC. R6 |M PI_DML DEBUG 07| F10 TP_CAM LV _JTAG TRSTN C
D5 =4, 7UF 0201 x DEBUG 08 LN
= ™ 2 S L XW8900 20 ey PCLE D P 87 |pa £_RoPO ceouc 0o 2N
Y5 402 M o 2 PCl E_CAVERA R2D N A7 |pcl E_RDNO DEBUG_10| HI}
€3 2 G\D_CAM PVSSC 1 2 m DEBUG 11 59NC
G SR_VDD_3P3D jL % &rl ﬂ&@c E_Q\(\;I BIFES: 5 - PCl E K100M P_B10 |pcl E_REFCLKP DEBUG_ 12 J10n o
o 15 R = e PCI E_CLK100M CANERA_C_N AL0 |pqi £ REFCLKN pEBUG 13| KNG
= (=PP3V3_S3RSO_CANERA) PP3V3_S3RSO_CAMERA = N DEBUG 14 GINC PP1V8_CAl
PLACEiNEAR=U3900. ML4: 2. 54MM ’ e o s PCl E_CAMERA 2R C P A8 |pci E_TDPO DEBUG 15 LIING on o VO AN
b | |VSSC sevixe (e T e R AP eE Rt o & G E CAVERA D2R G N B8 |por £ ToNO pesuG_ 16| LIONG NCSTUFFE
o Ve NENECEHBRGE- TSBE w3 PP1V8_ CAM < Rs?o%el(
Y
o o s P1V35_CAM SRVLXD PHASE .. 2 [pBiooe NCxE POl E_TEST? 0
SR_VLXD . V -
5 VLXD_O (kg 7 NCNEGEW BTEED! ra913| Rag1ar NCx= @1 0 00| R12_ CAM RAMCEGO s 201,
28 M = iR 1K w CLK25M CAM CLKP A3 |yra_p Pl 0 01 P12 CAM RAMCEGL s
i VoD_1P3sALELe PPLY3D CAM e s o 5% % CLK25M CAM CLKN ALZ|yTAL N Pl 0 02 P11 CAM RAMCFG2 s
2 1280 1/ 20W s O XTAL_ &Pl 0 03| P10_CAM GPI C8
s VoD 3p3al 11 . 20 2z » _12C CAM SMBDBG CLK DI || 2c oLk pec Pl 0:04_29><Nc nggg‘g;l
1 EVDD 1 2C_CAM SCK R10 || 2c_CLK_SENSOR P10 08| NG
i VPDLP2_QELS PELV2_CAM XTALEG e -~ 1 2C_CAM SVBDBG DAT _Ci5 ]| 26 paTA 0BG &1 006 NONG Look
1,
K7 vDD1P8_df GLS PP1V8_CAM R i 12C CAM SDA R9 1| 2C_DATA_SENSOR aPl 0 07| M e i
ke . NO STUFF TP_CAM JTAG TCK F13 |37AG TCK uarTcTs D13 CAM_UARTCTS 3 1
K = R3991 TP_CAM JTAG TDI E12 |37aG o uARTRTS| D14 TP_CAM UARTRTS =
A T8 o TP_CAM JTAG TDO F12 | ;7AG TDO 5
m F9 1C3939 ot 06 33 12 TP_CAM JTAG TMS D12 [3TAG TVG UARTRxD_E13_CAM _UARTRX| s
nL Iy~ BYPASS=U3900. F15: : 2. 54MM TP_CAM JTAG TRST_L _ DLl];7aG TRST* uaRTTXO EL4 TP_CAM UARTTXD B
£S VPP e T, Y TP_CAM JTAG SRST_L __CLi]jTAG SRST*
RL L5 2 555 - TEST out| J12 CAM TEST OUT as
2 _
Eg tg PP1V2 CAM s BYPASS=U3900. G15: : 2. 54MM . CAMERA CLKREO L P13 |pCl E_CLKREQ: TEST MoDE|_MLO_CAM TEST_MODE
2 20 —CAM PCI E \;R&EEFLL Eizpo E_RST* STRAP XTAL FRed C13 CAM XTAL_FREQ .
24 e _XTAL_
J_ B12 IXTAL_AVSS B15 Ve 1 U3900 CAM_PCI PCl E_WAKE STRAP XTAL SEL| C12 CAM XTAL_SEL ..
1 Vms[ o BCML5700 CAM PWR_SEL G12 |pvir_NODE
- NEM CAM A<O> L3 oo acno SYM 2 oF 3 boR_DQoo| ©2 MEM CAM DO<0> gy o CAM DEBUG RESET L Elgleeser e
L3901: 1 vsense g M1 PP1V2_CAM ., o 36 < M A<1> DDR:Aml CRI TI CAL DDR_DQo1f E3 VEM CAM 1> 30 94 NO STUFE s T3C§E UT‘SODOWL
L3902: 1 vsense D K12 PP1V35_CAM s 6 a4 o MEM CAM A<2> N3 |ppR Ap02 OM T_TABLE DOoR_DQo2| E4 MEM CAM DOQ<2> B> % o 1 C3990 |1?030?(01
0 s MEM CAM A<3> W8 loor aou3 DR D3| 06 VEM CAM DQ<3> ey a6 o == QpdUF S, PD = 1.35V
XTAL_AvVDD1P2| B13 PR1V2 CAM XTALPCI EVDD 4, 55 o M A<4> DD&ADOA DDR_DQo4|_F3 M M 4> 36 94 2 Y Y5R ow
g _V;&'H: . o s MEM CAM A<5> M2 |ppr A0S DDR_DQs| F1_VEM CAM DOQ<5> LB 3 % 501 2201
W€ BASE 1t o VEM CAM A<6> P |oon acos boR_ o] F4 VEM CAM DO<6> oS .. . -
— PP1V2_CAM XTALPCI EVDD « % VEM CAM A<7> 12 |oon a0y cor_ oo E2 ﬁm gm Do<gz S 5 5 Lo L2 cam soa
CRITICAL | CRITICAL 0t a8 @m NEM CAM A<8> _PS |oor Aoos ooR Qoo B8 MEM. CA Do<DO<9> @D L
1 C:3981 1 C:3977 04 36 MEM CAM A<9> DDR_ADO9 R_DQO O CAM SENSOR WAKE L
1 C3960 < BL_MEM CAM DO<10> - s
—— 3. 0PF. L 12PF o TUR o1 36 VEM _CAM A<i(£> ;‘21 DDR_ADL0 DDR_DQ1L0 o NEM CAM S . CAVERA PVWR EN
—— #/-0.1PF —— — 0. 36 94 2
25V -0G  —— 10% " NVEM CAM A<11> DDR_AD11 DDR_DQL1 [amop2
T 2 2 él\ﬁxsﬂ - M CAM A<12> L1|opR Abi2 DDR DQL2| A5 VEM CAM 12z a0 08 PU on PCH page
° o5 MEM CAM A<13> P |por Api3 oor_ois| & VEM CAM DO<13> o PP1V! w
o 3 o MEM CAM A<14> Ré Joor Apia DOR DQu4| B2 MEM CAM DO<14> ey 56 00 !
DoR_DQLs{ B3 VEM CAM 15> s 01 NO STUFF
= o o MEM CAM BA<O> K3 |ppr g 'R3906
' MEM_CAM BA<1> L2 |ppR At DDR_DGs_po| E2 VEM CAM P<0> 26 04 100K
s CAM_UARTCTS n NEM_CAM BA<2> K2 |por Bz DoR_DQs_Nof D2 VEM CAM DS N<0> s a6 o 2% 0w
+» CAM_UARTRXD <« 1
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« o _SMC_WAKE SO L - F20Pcs AlNLL| A6 SMC_CPUDDR_| SENSE P = =
AlNL2| CL - SMC_LCDPANEL | SENSE g 2 4 F10 | | voD D9
95 86 85 76 69 45 43 soqry—oVBUS SMC O SO SCL ()  quug EL0Ji2c0SCL Al NL3[ 2 SMC_OTHERSV_HI _| SENSE 42 aa 37 3
95 56 85 76 69 45 43 so(@H—OVBUS SMC O _SO_SDA () quugp DI3i200SDA Al NL4| BL SMC _GPU HI _| SENSE a2 a7 39 =) 1C5020 |1 C5021
5@y OMBUS SMC 1 SO SCL (0 gug Mli2asa AN B2 o 0 SMOC GPUCORE ISENSE =~~~ aqew 310 5 == 9 J1UF — IUF
o5y SMBUS SMC 1 SO SDA (g Mlizcisoa Al NL6|_ @2 SMC_GPUCORE_VSENSE - = 2 ;gg I g;vw
o506 43 o@yOVBUS SMC 2 S3 SCL (0 gug Mli2csa AlNL7| GL SMC_GPU_VDDCI _| SENSE a2 a7 PP1V2 S5 SNC VDDC i G\ 55 0201
C w gy SVBUS SC 2 S3SDA n o Mliaesw A g HL SMC GPUOVSS I SENSE - , . T e T T C
S 42®——Lcm_“_le 2C3scL Al NlQHZ_‘—@ a2 45 Ji 1 1 1 1 AGE=T. 2V : Vi J11
wugmy NC SVBUS SMC 3 SDA oy o g Kilizcason Ao BT g SMCGPUFBISENSE g 5013 [1€5014 |1 C5015 |1 C5016 |1 CS017 k3] | vooo g
gy NC SMBUS SMC 4 ASE SCL () qug Nli2csascL AN AT o 00 SVMCGPUFB VSENSE e - 0%, T oé,ﬂ T 0:’&’» T, 0%, -, 0%,
ey NC_SMBUS_SMC_4_ASF_SDA [ gmgp M 2casDA Ao B o SMC_X87_| SENSE m - < T R X5R R X5R R X5R R X5R R X5R 1
o5 o6 57 56 4o @yOVBUS SMC 5 GB SCL () qugpMi2cssa AN3| A8 g SMC TBT | SENSE am e s
95 56 57 56 a3y OVBUS SMC 5 G3 SDA () qugp M3i2C5SDA J_
co-| K2 - CPU_PROCHOT_L T & a1 58 89 =
0 Q) SMC _FAN O_CTL =11 [PVB/ FANOPWD co+ KL SMC _VCCI O CPU DI V2 .,
a0 SMC_FAN O_TACH - L13 |PM7/ FANOTACHO c1-| L2 - SMC _S5_PWRGD VIN .,
w5 m SMC FAN 1_CTL ; C121 PK6/ FANOPWWL PCs/ C1+ L1 - SPI _DESCRI PTOR OVERRI DE_L o 9 @
a0 SMC FAN_1_TACH 12 |PK7/ FANOTACHL  T30CP1/ PIS/ C2-| S5 g CPU_CATERR L s 80
w2 % SMC_TOPBLK_SWP_L o |PN2/ FANOPWR  T3CCPO/ P4/ G2+ D5 g CPU THRMIRI P_3V3 % Ji%j’p()lo L E’E’FOllJi%FOlZ
TP_SMC MPMb_LED CHG Py D10 |pN3/ FANOTACH2 %( % ——%( % > %( % )
ssiock A2l M g SMC PM G2_EN o —I;A{ 24¥ T4¥
= SMC_SYS_KBDLED L11 lpNa/ FANOPVWB SSIOFSS/ PA3[ M8 g PM_DSW PWRGD [ 12 66 o1 |
oq@>—SMC ACTUATOR DISABLE L~ o g N2 lons/ FanTACHS ssiorRqPAal L4 g = SMC DELAYED PMRGD ~~~~~ mmywwwa J_
wagry—oMC GEX SELFE THROTTLE ~~~  gog N Ipng/ FANOPW SSIOTX/ PAS| NL SMC_PROCHOT oD =
s SYS_ONEW RE ML IpN7/ FANOTACHA
oo NC HISIDE ISENSE OC g 4 I;pp/ FANOPWS URGBO| F11 o ~~  SMODEBUGPRT RX L ~~~~  amwaw
 @om—SMC_PCH SUSACK L - J2 |pH3/ FANOTACHS uT Pl ELL g SMC_DEBUGPRT_TX L OO 57 41 %
Toccro/ PBel_F4 - NC SMC SYS LED oo
aq@y—CPU PECI R @=p— |PECI ORX TOCCP1/ PB7| - F3__ gyt SMC GEX PWR LEVEL L D e
o SMC PECI L - 6 |PECI 0TX
SsI 1RX/ PFOL_M - SPI _SMC M SO ) 0 o
a1 Bl L_BUTT: L ML3 [pPO/ | RQL16 SSI1TX/ PF1| N9 - SPI _SMC_MOSI oo 50 %
B w SMC DP_HPD L - 12 [PP1/ I RQLLT SSI1CLK/ PR2| L10 o SPI _SMC CLK o =0 o B
5 a2 3 3 rmy—oMs PVE_S4 WAKE L -0 lPP2/ 1 RQLLB ssl 1Fss/ PR3 K10 g SPI_SMC CS L o s o
42 a1 20 20 [Ty SMC_PME_S4_DARK_L - 12 |PP3/ 1 RQLLY PFal L9 g S5_PWRGD am e o
oa@moMS S4 WAKESRCEN o  J13ippa/IRQI20 PFS| KO g PM PCH _SYS_PWROK ) 12 18 19 56 01
NCX2{PP5/ | RQL21
oo mm—oMC ACTUATOREN L ~~~~~~~~~  D8lepe/IRQL22 wroccro/Peal K7 g ~ SMO DEBUGPRT ENL ¢y
56 42 41 35 [T SMC LID - K6 |pp7/ 1 RQ123 WroccP1/ PGs| L7 - SMC GFX_OVERTEMP am @ e
« my—SMS_PCH_SUSWARN L P/ 1 Rai2a Wi20cPo/ PHOL K3 o ALL_SYS PVWRGD 15 19 55 7 58
o —SMB_INT_L - E4 IpQ1/ | RQL25 Wr2CcP1/ PHI| K4 g, SMC_THRMIRI P oD
57 56 42 41 @M&b.._ﬁwu RQ126
o Iy G3_POWERON L - NS |pqs/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L oo 2 18 0
o o7 211z rmy—PM SLP_S3_L - IPQi/ | RQL28 W3CcCPL/ PHSL HA g (o PM SYSRST L OO 12 19 06 91
s o1 67 37 33 21 12 [Ty EM SLP_S4 L - PGB/ | RQL29 Wr4CcPo/ PHe|_H3 NC MEM EVENT_L a2 —_—
o my—PM SLP_S5_ L - I/ 1 RQL30 WIACCPL/ PHT| G4 gy SMC_ADAPTER _EN oo 2
- -
s a1 3 Ty SMC_ONOFF L - PQ7/ | RQL31
T1ccPo/ PIol_C9 - SMC OOB1_D2R L am >
o rm—SMC RX L -3 JUoRx TicoPy/ PRI B g 0 SMC OOBL RPD L~~~ /oy
« om SMC TX L - M JuoTx T20CP0/ PI2| A9 - NC IR RX QUT_RC am
T2ccP1/PIE B g 00 NC SMC TPAD BOOST DI SABLE Ll 2
W euis) SMC PWRFAI L_WARN L - E13 |usRoDM
o7 53 qom—PM WLAN _EN @—E12 usBoDP WISOCPL/ PMB| HIO g PM BATLOW L oo 12 %0 4
NOTE: SMS Interrupt can be active high or Iow rename net accordingly
A If SVS interrupt is not used, pull up to SMC rail A
W05 SYNC DATE=01/ 15/ 2014
SMC
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SMC Reset "Button", Supervisor & AVREF Supply
R5127
PP3V42 G3H IAANZ PP3V42 G3H SMC SPVSR
5% i 127 M N-RECK-W DTHEO: 1
1/ 16W VOLTAGE=3. 42V
ey ™12 ‘R5100
— 20% 100K
6.3V
2 X5R 5%
35 NO STUFF /20w
50 43 42 41 40 38 37 34 19 2201
REFHR
Mac Mni: 5V Cf) ™
Mobi l es: 3.42Vv 0. 47UF V+ VIN
$13% T U5110
CERM 2GR VREF- 3. 3V- VDET- 3. 0V
DFN
as [TRH—SMC TPAD RST L SgMRL* (1PUSN0903049 RESET*|(y> ¢ SMC RESET L gymy 40 50 57 06
F L )
86 41 40 38 @—SM: ONOF| MR2* (1 prRl e PP3V3 S5 AVREF SMC 40 s6
SMC_MANUAL RST L o 4 |DELAY REFQUT| 8 M N-RECK-W BTHEO, 1
VOLTAGES3. 3V
N a0 v
R5101 101 * ~ -
0 cs10d c5125 | |+ c5126
% 10% 10uF —— —— 0. 01UF
1l 10w oV, 200 —— —— 109%
o S |o B
SI LK_PART=SMC_RST 603 0201
PLACE_SI DE=BOTTOM GN\D_SMC_AVSS 40 44 45 a6 47

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"

o SVC ONOFF L

{OOTY 38 40 41 86
T T
1 1
R5116 R5115
PLACE_S| DE=TGP 0 0 PLACE_SI DE=BOTTOM
% 5%
1/ 10W 1/ 10w
MF-LF MF-LF
603 , , 603

SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

86 84

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

67 62 a1 18 17 15 14 10 _PP1VO5 SO

- 'R5197
SMC Crystal Circuit 120K
Phow
A
R25£|1.é|.0 40 SMC VOO O CPU DI V2
40 _SMC_XTAL 12. 49K SMC XTAL_R
1% CRI TI CAL 'R5196
1’269‘” Y5110 100K
01 3.2X2. 5M\t SM- 1 ;7“20\/»/
12. 000MHZ- 30PPM 10PF- 85C M
10 _SMC EXTAL Lk %01
2 |4 =
1 C5110 99 1C5111
L 12PF —L 12PF
S 3% S 3%
CERM CERM
0201 0201

|||—-

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

89 58 40 6CBI)- CPU PROCHOT L

91 42 14 (OOT} PM THRMIRIP L R

R5112
12 [I—PM CLK32K SUSOLK R 1A 2 SMC aLK32K o ©
PHACENEAREOT00. o 10w 56 50 43 42 41 40 38 37 34 19 PP3V42_ G3H
W
201
81 67 66 65 46 45 42 38 33 20 __PP3V3 S4
#EN
42 40 20 20 _SMC PME S4 DARK L R5169 100K 1 AAA2
86 a1 40 38 _SVC_ONOFF L R5170 10K 1 AN S%  Eow M 201
10 _G3 PONERON L R5172 10K 1 AAA2 5% 1720w W 201
86 42 40 35 _SMC LI D R5171 100K p 5% 2w w201
a0 CPU_THRMIRI P_3V3 1o SME TX L R5173 10k m T e ]
CRI Tl CAL . 0 _SMC RX L R5174 100K YVNE 5% 120w W 201
158 PM THRMIRI P B L a0 40 37 _SMC_DEBUGPRT TX L R5175 20K LAANZ S% L20w M 201
M\/BT3934|_P- 7 S - 90 40 37 _SMC_DEBUGPRT RX_L R5176 20K LAANZ 5% 1720w M 201
5% 1/ 20w M 201
DFNL006- 3 R5158 86 50 40 _SMC_TNB R5177 10K 3 2
2 3. 3K SMC_TDO R5178 10K AT
IRAA 2 PM THRMIRI P_L o NN mow o
Vv pen R 10 _SMC TDI RS179 10K 3 \\'pTz © 0 W20
= 1%,:6’W a6 s0 40 _SMC TCK R5180 10K AAAE 5%  1/20W M 201
201 40 _SMC BIL BUTTON L R5181 10K 1 AN S% izow w201
57 56 42 40 _SMC_BC ACOK R5187 470K 1 VB 5% Tzow W 201 | |
40 _SMC S5 PWRGD VI N R5192 100K LAAN2 S% zow w201
40 _SMB INT L R5193 10K IAANZ S% zow w201
a1 40 _CPU THRMIRI P_3V3 R5194 100K 1 AAA2 S% oW w201
40 10 _SPI_DESCRI PTOR OVERRI DE L neemer R5195 10K 1 AAAZ S% zow M 201
5% 1/ 20W M 201

40 30

a0

33

SMC12 PECI SUPPORT

PP1V0O5_ SO0

10 14 15 17 18 41 62 67 84 86
CRI Tl CAL

OvNa2BaLE b

DFN1006H4- 3
SYM_VER 2 K

w

13 To

)
G"'s

-
~

R5134

1 W\/2 CPU_PECI B 6 14 89
%
1/525‘” Fronml To CPU PCH
M-
201

SMC _THRMTRI P

R5186 10K 1

2
M\ ——mow w701
SMC_DELAYED PWRGD R5191 100K IAANZ
SMC PM G2 EN R5198 100K IAANAZ S% teow w201
SMC_ADAPTER EN R5185 10K 3 AAA 2 S% deow w201
SMC_S4 WAKESRC EN R5190 100K IAANZ 5% zow M 201
5% 1/ 20W MF 201 J_
s 33 _PP3V3 WAN
WFI_EVENT L R5189 10K 1 2
M\ —s—rmow o1

SYNC _MASTER=CLEAN X305

TTILE

SYNC DATE=06/24/ 201

SMC Shar ed Suppor t
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7 50 42 1 10 _SMC_BC_ACOK — SMCBCACK qmuasss
ww NG HISIDE | SENSE OC — NC HI SIDE | SENSE CC ., .. w0 NC_SMC SYS LED — NCSMCSYS LED ..
w52 1o _SMC_CPUPKG VSENSE __— SMC_CPUPKG VSENSE s s s 10 NG VEM EVENT_L — NCMVEMEVENT L _ ...
w520 SMC CPUPKG I SENSE  — SMC CPUPKG I SENSE o a2 s - -
w0 SMC TPAD | SENSE — SMC_TPAD | SENSE e = s w0 NC IR RX_QUT_RC — NCIRRXQUT RC ..
44 12 10 _SMC_DCI N_VSENSE — SME DO N VSENSE e = 4 w35 SMC GEX_SELE_THROTTLE- SMC_GEX SELE_THROTTLE _(rmuo s o
D o SMC DO N | SENSE — SMC DOILN | SENSE om0 s+ w2y SMC GEX PWR LEVEL L — SMC GEX PWR LEVEL L .
w0 SMC PBUS VSENSE — SMC_PBUS VSENSE J S
w0 SMC SSD | SENSE — SMC_SSD | SENSE ame
4t 22 1o _SMC_CHGR BIMON | SENSE— SMC_CHGR BIMON | SENSE ¢y o 42 40
i SMC CPU H_ISENSE  — SMC CPU HI_ISENSE (s as

w10 SMC OTHERV3 HI | SENSE SMC OTHERBV3 HI | SENGHn s «
w1220 SMC PIV3SVEM | SENSE — SMC_PLV35VEM | SENSE (o s 56
w10 _SMC_CPUDDR | SENSE __— SMC_CPUDDR | SENSE o o a0
w120 SMC LCDPANEL | SENSE — SMC LCDPANEL | SENSE (o s 50

a4z 0 _SMC_OTHERSV HI | SENSE- SMC OTHERSV_HI | SENSfrmy a0 42 4s

a0 SMC GPU HI_ISENSE swc:enu H_| SENSE amo «
47 42 a0 E_| SENSE ORE_| SENSE 40 42 a7
o SMC_GPUCORE VSENSE — SvCePucore veENsE  amuww  GPU HI | SENSE
w20 _SMC_GPUOVOS_| SENSE __ SMC GPUOVOS | SENSE .
s 42 0 _SMC_PCH CORE | SENSE ; SNC_PCH :CCRE | SENSE o L
oo SMC GPU FB I SENSE  — SNC GPU FB | SENSE T =
C v SMC GPU FB VSENSE  — SMC GPU FB VSENSE I =
15 12 20 _SMC_X87_| SENSE — SMC X87 | SENSE o LR
45 42 20 _SMC TBT_| SENSE — SMC TBT I SENSE e L

42 20 _NC_SMBUS SMC 4 _ASF_SCL NC SVBUS SNC 4 ASE SCL 10«
e e S e R BASES TROE NO TESTSTROE ——

42 00 _NC_SMBUS SMC 4 _ASF_SDA NC SMBUS SMC 4 ASE_SDA 40 2
e e O e R RE BASESTROE. NO TEST=TROE

o1 a1 14 (OO} PM THRMIRIP_ L R

o5 4200 NC SMBUS SMC 3_SCL — NC SVMBUS SMC 3 SCL 404 o5
—— —  — — — WARE_BASE=TRUE NO TEST=TRUE
o a2s0 NC SMBUS SMC 3 SDA — NC SMBUS SMC 3 SDA .04 06
—— —  — —  —— WARE_BASE=TRUE NO TEST=TRUE
10 _NC SMC_TPAD BOOST_DI SABINE ISMC_TPAD BOOST DI SABLE L 4
— " WAKE_BASESTRUE NO TEST=TRUE —
v aiaoa0 0 SNC PVE S4 DARK L o — SMC PME S4 DARK L 02040 a1 a2
TNMAKE_BASESTRUE. —
— SMC PVE S4 DARK L sozimas
SMC_SUSACK: YES
R5230 oJo, | B260
w0 (o SMC_PCH_SUSWARN_L 1497 2 PCH SUSWARN L am | Szoeires
5% SYM_VER 2
1/£§:8w -
Spare $4 |1 RQ : = St
R5231
42 45 20 05 06 o7 w0 > SMC_PCH_SUSACK_L 1a0) 2 PCH SUSACK L o 1 SMC GEX_OVERTEMP _(rm o oz
1/?%3W

201
smc_SUSACK: YES

0 (OoT} SMC DP_HPD L

42 45 46 65 66 67

Hal | Ef fect pads

w a2 a0 o oy SMC PVE S4 WAKE L — SMC PVE S4 VWAKE L romy s o5 0 52

86 42 40 33 33 (TRO) SMC PME_S4_WAKE L

APN: 998- 3029
OM T_TABLE

J5250
HALL- SENSOR, M_B- PADS- K99

1 8
NC*=—0 O1—XNC
> 7 R52505 ¢ 1
00 ! PP3V42_ G3H : HE RN PCH STRP_TOPBLK SWP L o

El s SMC LID R 1 SMC LI Dss a0 a1 66 w0 [T SMC TOPBLK SWP L 1 ,\5:/,\ 2
4 = %8 1770w
NCx20 o2xNC
A ugw | 5050 i
= op O - pr—

zgﬁ(’.)@m SMC Proj ect Support

0462 wuown oy PMBATLONL  — PMBATLONL oo e |
1 1 = BASES d} Appl e | nc. <SCH Num>| D
® <E4LABEL>
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PCH SMBus "0" Connections SMC "0" SMBus Connections SMC "5" SMBUS CONNECTI ONS
55 94 93 92 69 98 67 %8 5% PPAV3 SO 55 81 93 52 69 63 67 6 55 PP3V3 SO Need to check with SMC team PPaVA2 G3H
CHRNNBNRR RS CHANUBRELY . 57 0 %0 a2 01 @0 38 g7 3149
; R5300* 'R5301 R5350* ' R5351 ; R5380" 'R5381
Lynx Poi nt 1K 1K sMC > OK 2 OK L&R Fin Stack Tenp sMC > 0K 2 0K Battery Charger
u1100 #123’3 ’Jirlsw Us000 1 ZDW J/ 20w EMC1414- A: U5850 Us000 1 2\?[23% EIZDW 1SL6258 - U7100
CUF ity
( MASTER) 402 , 2402 ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99) ( MASTER) 201, 2201 (Wite: O0x12 Read: 0x13)
5
a1 43 18 13 SMBUS PCH CLK 48 43 40 32 SMBUS SMC 0 SO SCL "® §3 88 238 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL g2 g8 [ss 57 56 43 49 SMBUS SMC 5 GB SCL 9 86 5722 73 SMBUS SMC 5 G3 SCL — SMBUS SMC 5 G3 SCL 40 43 56
81 88 2 Vake_sasesTROE RERB o WRRE BASESTRE = i8R & =R Bt = 9438
a1 43 18 13 SMBUS PCH DATA 48 43 40 3% SMBUS SMC 0 SO SDA ™® *° %51 svBUS SMC 0 SO spA — SMBUS SMC 0 SO SDA R 57 56 43 49 SMBUS SMC 5 G3 SDA 9 8 722 % SMBUS SMC 5 G3 SDA — SMBUS SMC 5 G3 SDA 40 43 56
91 86 85 NAKE_BASE=TRUE 86 85 76 69 —— MAKE_BASE=TRUE — 48 69|76 o5 —— MAKE_BASE=TRUE — 57 86 95
J J L J L
J4002 Batter
ALS attery
(Wite: 0x72 Read: 0x73) 37050
(Wite: O0x16 Read: 0x17)
— SMBUS SMC 0 SO SCL g8 2 as — SMBUS SMC 5 G3 SCL 10 43 58
= 8% = 94388
— _SMBUS SMC 0 SO SDA g2 22 las — SMBUS SMC 5 G3 SDA 10 43 8
= 8 8[% = 94388
eDP Connect or L L
J8300
(Wite: ox86 Read: 0xa7)
1 35 SVBUS_SMC 0_S0_SCL o SMC "4" SMBUS CONNECTI ONS
#ERB = U400
48 43 40 32 _SMBUS_SMC 0_SO_SDA p— U
RERB =
(Wite: 0x?? Read: 0x??)
J NEED CONFI RM FROM AVD
as 86 [os
— SMBUS SMC 0 SO SOL BB sve
— SMBUS SMC 0 SO SDA ] vid
= 8% 5000
1 VAST
XDP Connectors ( ER)
11800 & 31850 Unus ed
( MASTER)
81 43 10 13 SMBUS PCH QLK — HDM Redriver (on RO | |
81 43 18 13 SMBUS_PCH DATA — J9510 -> L9700
91 86 85 — (WRI TE: 0xOC READ: 0xCD)
J
won NECTI "au
_ SNBUS PCH GLK % 4ol SmC SMBUS  GONNECTI CNS SMC "3" SMBUS CONNECTI ONS
— 81 85 86 NOTE: SMC RMT bus remi ns powered and may be active in S3 state
— SMBUS PCH DATA %
= s 56 84 82 51 66 46 45 21 20 13 PP3V3 S3
L
R5370'| ['R5371
sMC 1K 1K Trackpad sMe
EN 59
Us000 1/ 20w 1/ 20w J4801
Us000 fr—
(MASTER) 201, 5201 (Wite: 0x98 Read: 0x99) ( .
a6 43 40 23 SMBUS SMC 2 S3 SCL % %% 38 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 38 40 |4
3 = UARE BASETRUE = 2
b0 440 33 SVBUS SMC 2 S3 SDA % %% 3§ SVBUS SMC 2 S3 SDA — _SMBUS SMC 2 S3 SDA 2 19 Unused
= NAKE_BASE=TRUE —
1 L 1
SMC " 1" SMBUS CONNECTI ONS
PCH "SM.i nk 0" Connecti ons s 58 B89N0 PP3V3 SO
51 45 45 47 46 45 42 43 DPMUX | C
W BRBENN YN PPIVE SO g 1L »100
BERBTRBEY e R5360 R5361 (wnsTER)
1K 1K
5000 1120w 0w 52 43 NC_ | 2C DPMUX A SCL = MNolrcoPMXASA e
Lynx Poi nt R5310 R5311 ( MASTER) 2341: %1 NAKE_BASE-TRUE
8. 2K 8 2K 2 2 o2 45 NC 12C DPMUX A SDA —__NC 1 2C DPMUX A SDA 43 82
o100 e o o5 45 2 40 SVBUS SMC 1 SO SCL s us 35 SMBUS SMC 1 SO SCL CPU/ DDR3/ PCH Al RFLOW TEMP ; = WAKE BAse-TRUE  NO_TEST=TRUE
MF- LF MF- LF —— MAKE_BASE=TRUE
(VASTER) 022] fat02 o5 a5 43 10 SMBUS SMC 1 SO SDA — 4042 3 SMBUS SMC 1 SO SDA EMCLAL4- A L5870
= NMAKE_BASE=TRUE (Wite: 0x98 Read: 0x99)
o1 13 SM._PCH 0 _CLK | 86 84 83 82 69 68 67 66 55 PP3V3 SO
NAKE BASE=TRUE W B UBERRNEN
o1 15 SML_PCH 0 _DATA ¢——SMBUS SMC 1 SO SQl 10 43l LR R RRR R R
NAKE BASE=TRUE | — SMBUS SMC 1 SO SDA 10 a3 |as
= 8
L DPMUX | C R5334* 'R5335
2.0K 2. 0K
9100 5% 5%
« &R 1/ 20w 1/ 20w
PCH "SML.i nk 1" Connecti ons <87 TENP 2tz 220t
o2 45 | 2C_ DPMUX_UC SCL — 12C DPMJUX _UC SCL 43 82
- MAKE_BASE=TRUE
“BUBENY YR PP3VE SO TNPLOSE L8823 52 43 | 2C DPMUX_UC SDA —__12C DPMUX UC SDA e
52 51 49 48 47 46 45 44 43 (WRITE: 0X92 READ: 0X93) | = NAKE_BASE=TRUE
NO STUFF NO STUFF = MBUS SMC 1 SO SCL 40 4348
Lynx Poi nt R583222 552:?31 R5323 —— SMBUS SMC 1 SO _SDA 40 a3 fas
U1100 1 2Dw 1/ 20w SQ/D L
(Wite: 0x88 Read: 0x89) 201, 5201 IISFOW SYNC _DATE=08/11/2014
0201
SML_PCH 1 CLK 1 2 .
o 10 SMLPOH 1 ( AN SMBus Connecti ons
SML_PCH 1 DATA 1 2 =7y m
1 1 NAKE BASESTRUE VV\/ o NUM>
] R5322 Appl e Inc. .
U}F“’.ﬁw 8 < E4 LABEL>
SMLink 1 is slave port to 0201 NOTI CE OF PROPRI ETARY PROPERTY:
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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@]ﬁgm NTUDB169CZ
SOTS63  D[3  poiN S5 VSENSE N L
D P-CH e 6 PBUSVSENS EN L
Enabl es PBUS VSense
di vi der when in SO. R5402*
5| o a2 o PMSLP S3 R L 2 .| 100K
[mang Hs 17160
\Qﬁ' VE-LF
84 57 56 _PPDCIN G3H | SOL 4|S ) W
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
30. 91§ PLACE_NEAR=US000. F1: 5SMV S A s S l: 1o 1%
PM SLP_SUS L 2lc 1 23% - NEAR= : — I y ‘
67 66 12 E L S 1/ 20W L ACE. NEAR=U5000. A3: 5MM
PPBUS G3H
R5412* 2341=2 BTVHEQIENI E‘et= Lg%_/\ﬁoqnsnax of 22.32v 86 84 65 63 57 56 47 44 30 , \%t Yy s BTVHEQIENI E‘et= Lgbs\ﬁoqnsmax of 13.98V
1|S 100K
SMC DCI N VSENSE P- CHANNEL SMC_PBUS VSENSE
R5411° J_ N o 118w oo o0 42 R5405" o o
ME-LF
100K = 402 , R54 141 PLACE_NEAR=U5000. F1: 5MV 100K R5404] PLACE_NEAR=U5000. A3: 5MV
106 1 C5414 1% + C5404
17160 5.36K<s L o200 1/ 16W 5.90k & | 3700
VE-LF . 163 T 9,2 VE-LF 1% — 507
402, PLACE_NEAR=U5000{ F1: 5MM 1/ ZElgV 6.3V 402 , 1/ 20W R 6.3V
X5R X5R
PDCI NVSENS EN L DIV 201, 0201 PBUSVSENS EN L DIV 201, 0201
GND_SMC_AVSS 40 41 aa 45 46 47 PLACE_NEAR=U5000. A3: 5MM GND_SMC_AVSS 40 41 as 45 46 47

COWPUTI NG Hi gh Side Current Sense / Filter

30 8 80 93 92 98 94 §1 93 97 _PP3V3 SO
BRVABAREY
| C5401 SMC Key | COR
EDP Current:21. 6A 1 g SMC_ADC8
o T
64 52 5059 55 _PPVIN S5 HS COVPUTING ISNS g - b
U54OO PLA%%ES«%:USOOU. B5: 5MM
2| 4 | NA214 L 4. 53K
R5400 o6 | SNS HS COVMPUTING N 5| n scro . QUT |8 HS COVPUR NG | QUT 1 2 SMC_CPU HI_I SENSE [ « +
MY CRI TI CAL PLACE_NEAR=U5000. B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W 1% 9 | SNS HS COMPUTING P 4| n+ REF|L , C5403
0.001 ;P2 1R5409 0. 22UF
CRI TI CAL 269
G\D 20K 83V
Gai n: 100x o E’Z’iﬁw 2 o201
movmogp ERRSEH ) I 2402 QD SMEAVSS st s
L PLACE_NEAR=U5400. 6: 5MV
i ; ; OTHERS (3.3 Hi gh Side Current Sense / Filter
B OTHERS (5V) High Side Current Sense / Filter (3.3V) Hg
& &
5422 SMC Key | O6R 5431 SMC Key | BBR
EDP Current:5A 1 Oo1UR EDP Current:5A 1 o1UR
L S SMC_ADC13 19 SMC_ADC9
i i
sa 61 _PPVIN S5 HS OTHERSV | SNS - ) 2 G os o1 _PPVIN S5 HS OTHER3V3 ISNS o, ) 2 G
V+ V+
R54202 . Us420 R5426 PLACE_NEAR=U5000. C2: 5MM R54302 . U5430
0612 6 1 HERSV_N | NA214 0612- 6 | HE] N | NA214
M oL S\ HS. OTHERSV. 5[ N scro | oUT L8 HS OFHERSV | QUT y OTHERSV_HI_| SENSE oo 0 <2 M, oL S)S HS. OTHERSVS.| 5)in sco | ouUT L6 HS OFHER3V3 | QUT 0 a2
1% % CRI TI CAL PLACE_NEAR=US000. C2: 5MM 1% % CRI TI CAL
0'005195ISNSHSOFHERSVP 4N rer| 1 5426 0-005195|SNSHSOTHER3V3P 40N+ REF| L
CRI Tl CAL Q. 22UF CRI TI CAL
oo 'R5429 ) ao 'R5439
2
PPBUS GBH . ~ 0201 PPBUS GBH . ~
ssessTse a7 ga g L O ] Gai n: 100x ew 8 a4 65 63 57 56 4744 30 LEEAD OH o’ Gai n: 100x ew
> IVF-ZLF L %:_ZLF
240 GND_SMC_AVSS 40 41 44 45 46 47 2 GND SMC_AVSS 40 41 44 45 15 47
= PLACE_NEAR=U5420. 6: 5MV = PLACE_NEAR=U5430. 6: 5MV

CHARGER BMON HI GH SI DE ( BATTERY DI SCHARGE)

From char ger

R5423

CURRENT SENSE & FI LTER

| PBR
SMC_ADC?

PLACE_NEAR=U5000. A4: 5MV

1%
1/ 20W

201

, C5421

0. 022UF

10%

Ssn cerRI-ACE_NEAR=US000. Ad: 5MM
0201

~

GND_SMC _AVSS 40 41 a4 45 a6 47

DC-I N (AMON) Current

EDP Current:4. 6A

Sense Filter

PLACE_NEAR=U5000. B3: sv  SMC Key | DOR

R5441 SMC_ADCA
57 [T CHER AVON 14,\5/'\/:%% SMC_DCI N | SENSE oo o
1% PLACE_NEAR=U5000. B3: 5MV

wE |l cba41
—L 2200PF

, 1oV
X7R- CERM
0201

GND_SMC AVSS

40 41 44 45 a6 47

SYNC MASTER=CLEAN X305 PEG

SYNC DATE=02/18/ 201

L

Hi gh Si de Vol tage and Current Sensi ng
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86 85)

SSD CURRENT SENSE

PLACE_NEAR=R7310. 3: 5MM R55§3OK5
qsngcPU\/RISNslp 1A 2
34 58 86 93 97 98 94 94 93 97 _PP3V3 SO 0.5%
SRVADNBEY 3w
Sense Resistor 0.005 Chm 1 c5558 202 s 34 88 88 i‘g{iﬁ 23 jg §§ §§ 22 PP3V3 SO pSENSR NONPRCD: Y\
EDP CURRENT: 5A ?;.JUF PLACE_NEAR=R7320. 3: 5MM R5508 - 9% 1 CESS
S ov 523K NO_XNET_CONNECTI ON=TRUE J— 0. 1UF
o= 56 50 CPUVR_I SNS2_P 1 2 Dson
OM T_TABLE o - NPRCD 2 88
U5540 L | Hm 1/ 36w SENSOR | v xR CERM
s s OPA333DCKG4 ~ SVE ADGE SENSOR_NONPROD: Y 402 SENSOR_NCNPROD: Y CRITI CAL 1 | COC D
+ SC70-5 R5564 ! PLACE_NEAR=R7330. 3: 5MVI U5550 -
\7\ 4.53K R5500 R5503 SENSOR_NONPROD: Y SMC_ADC1
4 gisnsssoianr ' 2 sMe 10 a2 5. 23K 357K s OPA333DCKGH - —
% 59 [T CPUVR | SNS3_P 1 2 960 CPUVR I SNS P 1 2 9g CPUVR ISUMR P 14 Sc70-6 R5506
Vs % % \73&’\
= A e 1 NO_XNET_CONNECT! ON=TRUE 10,155(,\, 1/11/sw 4 CPUVR | SUM | 1 4 53K2 SMC_CPUPKG | SENSE oD o +2
Ls\s ssD RN GAIN: 165, 56X 5540 402 pr 1%
- 0. 2208 PLACE_NEAR=US000. B4: SMM SENSOR_NONPROD: Y 1 120w PLACE_NEAR=US000. E1: 5MVI
PLACE_NEAR=U5000. B4: 7MV o PLACE_NEAR=R7310. 4: 5MVI R55§37K0 R35§7OK7 i 201 1 C5501
e syl (823K, e NS0 PLACE_NEAR-U5000. E1: S —L_ g 25 SENSCR_NONPROD: Y
= GND_SMC_AVSS 40 41 a1 45 45 47 NO_XNET_CONNECTI ON=TRUE  0.5% S L Gai n: 137, 77x 2 S
R5562 R5563 = ~ . R 0201
i T SENSCR_NONPROD: 202 o Y SENSCRNONPROD: Scale: 29.03A / V OND SVC AVSS
View — VW rie e NSCRNGNPROD: R5555 Max VQut: 3.3V at 95.8A a2 G0 ad a8 e a7
MELE 19% NOXNET_CONNECT! CN=TRUE PLACE_NEAR=R7320. 4: 5MM R5571 'R5554 732K
, 402 wisw SENSOR_NONPROD: Y 5 53K 732K L z
NO_XNET_CONNECTI CNSTRUE 402 % 50 [T CPUVR | SNS2_N 1A 2 1% 1%  NO XNET_CONNECTI ON=TRUE
1/16W 1/16W - —_—
—_ NO_XNET_CONNECTI ON=TRUE 0. 5% M- LF M- LF
= Yt 2402 0z NOSTUFF
PLACE_NEAR=R7330. 4: 5MVI 402 R5530
TBT Rout er CURRENT SENSE SENSOR_NONPROD: Y R5572 1 5
5. 23K = s Ty CPUVR IVON. 5 >
96 59 [T)-CBUR I SNS3_N 1 2
NO_XNET_CONNECTI ON=TRUE 0. 5% NOXNET_CONNECT! ON=TRUE ' Sow
— - ew I ndi vi dual Sense R is 0.75mchm o
PPIVE S4 402 EDP: 95A TDP : 45A PLACE_NEAR=U7200. 3: 5MM
oAb s B A E (Effective Sense R is 0.25n0hm due to sunmming of the 3 phases)
1 5551
SENSE RESI STOR 0. 010 CHM ool
EDP CURRENT: 0.94 A T
R5551 o DDR3L 1. 35V DRAM ONLY CURRENT SENSE / FILTER
3. 65K
4 95 57 58 2 OM T_TABLE
i SRS - 2o | SNS TBT P A e 5500 | HSC 06 04 62 01 66 46 43 21 20 10 _PP3V3 S3 C
CRITI CAL 1/120/00W OPA333DCKG4 =
R5550 113 e F I N (=i R5502 SMC_ADC23 1 C5560
0.010 \7>\ 453K
Y %,,‘é" 4 gisns TET QT . 2 SMC ZBT I SENSE yromy 4o 4 0. 1UF
1
1206-1 org R5552 3. \g uzow | PLACE NEAR=US000. A8: SMM 2 %E;R/—chw | MDC
20 20 26 ___PP3V3 S4 TBT - s | SNS TBT N 13 8%K, s terka GAIN: 274X o _| ©es00 EDP CURRENT: 8A
o - A S " US560 = SMC_ADC10
ubw PLACE_NEAR=U5000. A8: 5MV 2 o 56 84 66 60 21 _PP1V35 S3 - R5573 CPA333DCKGA -
S
201 = "; e AvSs LA R2K, o 1 SNS,1VEs VEM R P * SC70-5 R5577
L__GND SMC AVSS.uo a1 as 45 46 47 R5560 1|3 4 4. 53K
1R5553 R5501 5 003 96 | SNS 1V35 MEM P I o | SENSE _P1V35MEM | OUT 1 2 MC P1V35MVEM | SENSE@ a0 42
%"’\’/"I LAAA2 e iw o, =E p g \CE_NEAR=US000. B6: 5mm
feow 1% g o6 | SNS 1V35 MEM N R;5527K4 2 21 1 577
2201 1’2@%‘” L X220 1 SNS 1vas MEM R N PLACE_NEAR=US000. B: 7nm = 0, 22UF —
GAI N: 136. 6X Son”
NO_XNET_CONNECTI ON=TRUE 52 8427 26 25 24 20 22 _PP1V35 S3 MEM g it 2 e
1 L
402 R5575 R5576 = GND SMC AVSS 4o a1 44 45 a6 47
= iM iM
1% 1 2
116w v
. i 116w
VELF
CPU Vcore Voltage Sense / Filter
VCOC = NO_XNET_CONNECTI ON=TRUE
XWE520 R5520 SMC_ADCO PCH CORE CURRENT SENSE
SM g—
4. 53K
PV ENSE | N PKG VSENSE
86 84 50 10 8 6 _PPVCC SO CPU 1 % 2 CPUVSENS 1 Y 2 SMC CZ‘L; G iol\:)so = SW@ a0 42 » §§ §§ Sé Si Sg Sg Sé Sg 32 PP3V3_SO
PLACE_NEAR=R7310. 2: 5 MM PLACE_NEAR=! . E2: a3
e 1 05520 1 5590 | CicC B
PLACE_NEAR=US000. E2: 7MM —— 0, 22UF Sense Resistor R7640 0.001 Chmon PCH regul ator page
20% 0. 1UF SMC_ADC19
2 Sen’ EDP CURRENT: 5A —‘I? 200 =
0201 cem
G\D_SMC_AVSS 40 41 a4 45 45 47 GAIN: 333X 1
R5591 33/?%33 N orG\A4 T_TABLE
3. 0K DCK
TRACKPAD CURRENT SENSE o o2 [)—FPLVOSS0 CS P 1 S Lol e L scros R5595
%% 4 53K
1/ 20W 4 1 2 40 42
i
0301
67 6 65 46 45 42 43 38 33 20 PP38/53513£1 R5592 —=f ¥
0.1UF * % 2 [IEy—PLV0SS0_CS N 1 ASAA 2 a6 1518 PR
20% 0.1%
Gai n: 24.9x, EDP. 2.61 A (Transient) CRI TI CAL céun\y& 2o fr—
2 M 4
Rsense: 0.02 (R5510) R5510 402 R51§K18 Rs593 L [
Vsense: 52.2 nV¥, Range: 5 A 0. 02 BYPASS=U5511. 5: : 5SMML L SNS TPAD | QUI FDBK 1 2 e RS594 40 41 44 45 45 47
1w - 1% MF-LF im
0s3-2 20w o2 s 2
84 65 (TR PPBUS_S4_TPAD 1 2 PPVIN S4 _TPAD [ 38 o ee 201 NO_XNET_CONNECTI ON=TRUE 1%
view
PLACE_NEAR=U5510. 3: 3MM 3 4 PLACE_NEAR=U5510. 4: 3MV L - LF
o | SNS_TPAD P| o571 | SNS_TPAD N | TPC [P —
- - - - CRI TI CAL
3 Us511 SMC_AD2
VI N+ VI N- PLACE_NEAR=U5000. F2: 5MM
U5510 | SNS_TPAD_| QUT_BUF N oo1a PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
I NA139 \7\ 1 SMC_TPAD | SENSE_R LARNKN 2 SMc TPAD | SENSE oo 0 4 353S00107 3 | C, GPANP, NCS333GS3, SC70- 5 U5500, U5540, U5590 CRI TI CAL
o7 6 o5 40 45 42 g3 38 33 g9 PP3V3_S4 ' v+ S92 oy 4 Vs o A
1 ) 2 201 Y| TER= X42! Y| DATE=! 10/ 2014
ORI TI CAL 54559&1 1 514 Is NC MASTER=CLEAN X425G SYNC 09/ 10/ 20
e 1 QD iew '‘R5519 L Load Side Voltage and Current Sensing
T T20% hird 10K =
o e
e i, d} Appl e Inc.
BYPASS=U5510. 5: : 5MM 2 8
= = 4 NOTI CE OF PROPRI ETARY PROPERTY:
Gai n: 1000uA/V * 24.9kOhm = 24. 9x Total Gain: 24.9 x 2 = 49. 8x

NO_XNET_CONNECTI ON=TRUE
SENSOR_NONPRCOD: Y

CPU PKG Load Side Current Sense / Filter
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X87 Al RPORT CURRENT SENSE
o1 67 66 65 45 42 41 38 33 20 PP3V3_S4

i SENSOR_NONPROD: Y
Sepsg Resistor 0,005 om C516U|3:O
EDP Cur 90%
RR830 o —_— : firen: v " b
1 shs_al RearTP 1,020 2 SERSREARER g p SENSORNONARCD: | APC
1% 30 SENSOR_NONPROD: Y
A OPA333DCKGA SMC_ADC22
1
R%931 3| 1SENSOR_Nor\IPROD: Y
AIRPORTN 142 2w | SNS Al RPORT R N C5£62%F
1% SENSOR_NONPROD Y GAIN 822X PLACE_NEAR=US000. B8: 7MM 2 g(qu PLACE_NEAR=U5000. B8: 7MM
2"6% 030
'R5632 R5633 =
ST S LG\D SMC AVSS 0 s LCD PANEL CURRENT SENSE
— e %Y SENSOR_NONPROD: Y ~BEBEREEEE PPSVE SO NONPROD: Y
’ sErBarEROwRaE Y ’ |2 BET5-
i = : L g, 1UF
o
SENSOR NONREB Y
A - SENSOR_NONPROD: Y | LDC
EDP CURRENT: 1.0A Us670 ”ﬁ%”‘é“%’f’i” cuTm SMC_ADC12
e o | SNS_LCD PANEL_Ns i I NQZL4 orls Lo paneL 1 out 4 3K » SMC | CDPANEL | SENSE gy 10 2
1%
o o . SNS_LCD_PANEL_P 4 i s ReF 1 ‘;1"“
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON R5678 SENSOR NONPROD: Y
o 3 :
C 117S0008 5 RES, MTL FI LM 100K, 5, 1/ 20W 0201, SMD, LF | 5601, Cs631, Cs600, C5681, C5671] SENSOR_NONPROD: N ~ = %QK 1C5671
if2ow g, 220F
GAIN: 100X ,201 T, 207
SENSOQ NONPROD: Y |2 8B, rusce resmcinono. ca
CPU DDR CURRENT SENSE . . . pravs s3 e o GND SMC AVSS 15 41 4s 15 15 o7

EDP CURRENT: 4. 2A J_ég%% NO\IPROD Y L

o TUF
SENSOR NONPROD: Y SENSOR_NONPROD: Y 2 G
R5681 Us682 SENSCR_NONPROD: Y | &3C
¢ oo [y | SNS_CPUDDR P 15X AR s | SNS CPU DDR R P 1],
1%
? 3 SENSOR_NONPROD: Y
- | SNS_CPUDDR N 15 g‘% cPU R
1%
SENSOR_NONbD: ¥ = D AVSS 1o 11 14 45 40 a7
- d 1 =
R5683 R5684
SENSOR_NONPROD: Y L A —
1%
4 ’ 201
= SENSOR_NONPROD: Y
S2 CAMERA CONTROLLER CURRENT SENSE
| CMC renpved due to | ack of channel on SMC
R5676 _
50 52 o1 6 a6 a5 43 21 20 13 _PP3V3_S3 -/ 0 ,S2_PWR S3
BS 5%
M- LF 1/16W402
- — .
R5677 VRV EFFES
CERRUEEIAEPRRB S0 o 1,0, o S2PURSS
* M- LF 1/510/50W402
PP3V3_S3RSO_CAMERA R
2
A [SXVB675
Use 1206 package = =
erre
Debug Sensor S
PP3V3_S3RSO_CANERA g
o 35 20 10

7
(:3 Appl e I nc.
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GPU FB Current Sense
GRAPHI CS Hi gh Side Current Sense «BERREREE ] Prava S0
&
1 cs770
8 84 83 82 69 68 67 68 55 0. 10F
34 5 80 93 92 98 98 §3 98 57 __PP3V3 SO 20%
ERVUBRBEY S
I @ R EDP Qurrent: 13.5A RS5770 PLACE_NEAR=U5000. H2: 5mm | GVC
GPUFB CS P IANA 2 sGPUFB CS R P 1
EDP Qurrent: 13.9A o SMC_ADC14 o0 73 v * 35g:_37|€1 SMC_ADC20
~ vaow GPU FB R 1’\/\/\/ o SMC GPU FB | SENSE goomy 40 42
84 50 79 73 (OOT}—PPVIN S5 HS GPU | SNS PLACE_NEAR=US000. F2: 5mm * s 1%
u5710 -
CRITI CAL I NAD14 3533]1? RS771 1 C577
R5701 113 1SNS HS cPU N sl st ourle HS GPU lQUT 1 2 SMC GPU HI I SENSE _gom 40 42 we1s GPUFBLCS N 1, 2 o GPUFB CS B N Qo2 2UF
o812 CRI TI CAL e PLACE_NEAR=US000. F2: 5nm - Gain: 100x 2 &R PLACE_NEAR=US000. H2: 5nm
ww 9 | SNS HS GPU P 40 N REF[1 1R5709 e L, C5719 o 03
. 22UF 1
0.002 7 20K 1 922U RS772 GND_SMC_AVSS 46 41 44 45 46 47
oo ey Te & F
- B RS773
86 84 65 63 57 56 44 30 PPBUS G3H Gai n: 100x N 5402 0201 2%::,:, L
I L GND SMC AVSS 40 41 44 45 46 47 NO_XNET_CONNECTI ON=TRUE e
= NO_XNET_CONNECTI ON=TRUE
GPU VCORE Vol t age Sense
VAOC GPU FB Vol t age Sense VGLC
XW5735 PLACE_NEAR74000. B3: 5mm SMC_ADC16 790 PLACE_NEAR=US5000. HL: 5mm SMC_ADC21
v | .
s 79 71 _PPVOORE GPU 1§32 GPUVSENSE IN LAAA2 SMC_GPUCORE VSENSE gy, 10 22 X7 R5790
i 6475 74 73 72 71 _PPLV35 GPU REG1 [ 2 GPU FB VSENSE IN _1ANA 2 SMC GPU FB VSENSE _yrm 0 +2
1200 1 PLACE NEAR=US000. B3: 5mm 1% PLACE NEAR=US000. H1: 5mm
;\:)F‘ C5735 1/ 20W 1 Ny
C5790
7 20t —— 0. 22UF
— 20%
2 5er’
3201
40 a1 44 as a6 a7
GND SMC AVSS 40 41 4 45 a5 47
GPU VCORE Current Sense VDDCI Current Sense
NOSTUFF
R5710 °® SENSOR_GPU_NONPROD: Y
1A RN 2 1 c5792
%, NOXNET_CONNECTI ON=TRUE 0. 1UF
Hes Ve SENSOR NOWPROD: ¥ SENSOR_GPU|NONPROD: Y |2 cetes
gL oz01 CRI T1 CAL EDP Current: 13 54 SENSOR_GPU NONPROD: Y U5790 02 PLACE_NEAR=US000. A7: 5mm
iien FRVS S0 1 C5710 reres Craa SENSOR_GPU_NONPROD: Y | &R2C
&
Bid Cs71 56 50 VDDCI SO_CS P 1 2 95 VDDCI SO_CS R P 1y sros L 35%391 SMC_ADCL7
OPAMP_OPA333__NONI NV o Vv \7¥\4 woe evian 1% 3K SMC_GPULVDDAL I SENSE 40 42
SENSOR”NONPROD! Y 2 o " Y SENSOR_GPU_NONPROD: Y
402 201 Vs EAR=UEC .
El Y 3 - 1/ 20w PLACE_NEAR=U5000. A7: 5rm
U5700 L SENSOR G gt NPReD 3 M 1C5791
OPA333DCK&A 806K L0, 22UF
SC70-5 SENSOR_NONPROD. ¥ 06 80 VDDCl SO_CS_N 1 2 |ss VDDCI SO_CS_R N o = 9562
! Gain: 124.07x b
5 PLACE_NEAR=US000. B2: 5mm | GOC e 2 KR
7> TRy CGEXI M/P6_I VDN, 1. R5718 SMC_ADC15 o 1 >
EDP Current: 49. 5A \7¥\ . o P Lot . Wz SMC GPUCORE | SENSE. o ::3793 = GND_SMC _AVSS 40 41 44 45 46 47
Vi mon=3xI 0* (0. 2/ R8915) * RB912 v o~ SENSOR NONPRCD: Y == 1 R5794
GPUVCORE | NV, 3 - > 1/ 20W N -~ . 1”‘5:4
2 201 1 %5272{‘? PLACE_NEAR=US5000. B2: 5mm SENSOR_GPU_NONPROD: Y e IANN 2
NSO NNPROD ¥ % NO_XNET_CONNECTI ON=TRUE o
*R5700 i L
499K = Gai n: 3.004x = NO_XNET_CONNECTI ON=TRUE
1% ew G\D_SMC_AVSS 40 a1 44 as a6 a7 SENSOR_ GPU_NONPROD: Y
M- LF SENSOR_NONPROD: Y
2402 R5717
1M
. >
13
1 o GPU VR OCP
= NO_XNET_CONNECTI ON=TRUE
PP3V3 SOGDU 84 80 79 77 76 72 71 68 66 47. PP3V3—SOGDU
GDU ng5 QJr r ent Sense B84 80 79 77 76 72 71 68 66 47 e 750 NO STUFF
REF3030 1
“B BT LNT YR _PPAVE SO Sor23-3 3V GPU VREF 1 R5763
82 81 &9 6 47 36 a5 4 43 SENSOR_GPU_NONPROD: Y o— 1IN o1 ca VT2 — — Us760 10% C5760 5%
6.3v o 1UF 120w
1 5743 feys) R5752 LMV7275M5 NOPB T Bawer ),
10
B C5750 : 1 corsra| [LLBR% Jweevrs G [Nf
* 1 0. 1UF VAN SC70-5 =
SENSOR_GP{) NONPROD: Y s e | &C it o Hw  |'R5753 4 1 ’\/f\J/\/Q GPUCCRE_VR | COWARN BUF L (o o
EDP Qurrent: 7.317A US740 = se U v 020 R 2 CERM X5R 2 M @D 5%
SENSOR_GPU_NONPROD: Y 71480 CPA333DOKGE  popr o T SMEADCLS . - Yo 2| o st
&
96 73 LSNS PPOVO5 SOGPU P 1 2 96 I SNS PPOVOS SOGPU R P 1y SC70-5 R5744 2 201 10% C5761
v 453K = = = 2201 CRI TI CAL R5762 6av 0. 1UF
wzow 4 ponscuiar  1AAN 2 o SNC GPUOVOS I SENSE 40 42 £ 0201 51 CERM XSR
96 73 1 SNS PPOVO5 SOGPU N ;:\ 3 \V; 1% = =
. v SENSOR_GPU_NONPROD: Y
rs7a 4 M L C5742 R5761 L
7 15k e s s _| - 5750 E ., _GPUVCORE_| oUT 14 A 2 GPU VOORE OC L
LA 2 1one chovs socu % TNV
: 1 . 2 1/20W
SENSOR_GPU_NONPROD: Y vz SENSOR| GPU_NONPROD: Y = 3By e reasooo i >
ps742 SENSQ%%’U,NO'\PRGD: Y GND SMC AVSS 40 41 a4 45 46 47
M Lo
View NV

- LF

TRIP PO NT: 61A
, 02

~ _GPU V/ I Sensors
wrew 2 -
NO_XNET_CONNECTI ON=TRUE " N ST ComECT TR @ Appl e Inc.
= Gain: 139. 86x (]

<SCH Nums| D
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 57 CF 119
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

"~ <E4LABEL >




4

GPU PROXI M TY/ GPU DI E/ LEFT

FI' N STACK/ RI GHT FI N STACK

R548750
wBBHE RGeS _PP3V3 SO 1 2 PP3V3 SO GPUTHIVENS R
EE SRR R 38 mm
ik RSN 2 Jrcs850
B e resrenas. 2 s 47 Respl]  |1Rogs2
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NO_XNET_CONNECT! ON=TRUE L 201, 2201 D
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GPU DI E TEMPERATURE 0. Ooziél&% f— EI\/C14:II.;,:| A- Al A
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s GPUTHVBNS D P 4|pP2/ DNB svoaTAl ©  SMBUS SMC 0_SO_SDA 36 40 43 69 76 85 86 95
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2 READ ADDRESS: 0X93
- = - = = = = = = = = = == hl
, Pl acenment note ,

%6 48 20¢H) TBT THERVDP o 10 20 —

PLACE_NEAR=U2800. AC6: 2mm

PLACE_S| DE=TOP

1 2 s TBT_THERVDN

l

X820
SM

Use GND pin Bl on U2800 for N Ieg

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

Ther nal Sensors
T ,
(%, mopie ine.  [ooi WD)
[) <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

2

58 OF 119

WVVV




47 46 5 4

2 13 19 PP5V_SO
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Quad-1 0 Mbde (Mdde 0 & 3) supported.
SPI Frequency: 50MHz for CPU, 20MH#z for SMC SPI +SV\D SAM Cbnnect or
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