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BOM G oups

BOM GROUP

BOM OPTI ONS

X304_COMMON

ALTERNATE, COMMON, X304_COVMONL, X304_COVMON2, X304_COMMONS, X304_COVMON4, X304_PROGPARTS

X304_COMMONL

TBTHV: P15V, SKI P_5V3V3: AUDI BLE, PANEL: NEW SSD_CLKREQ BI

X304_COMVON2

EDP, EDP_LS_CAP, CAMERA_3V3: SO, CAM_WAKE: NO, CAM_XTAL: NO, VCORE_FETS

X304_COMMON3

XDP, SAMCONN, BKLT: PROD, CPUTHRM ALRT, LOADRC: NO, OTHERRC: NO, DDRRC: NO, TBTRC: NO, BMONRC: NO, TPADRC: NO

X304_PROGPARTS SMC_PROG PROTQ0, BOOTROM_PROG,

TBTROM_PROG

X304_DEVEL: ENG ALTERNATE, ENG SNS, XDP_CONN, DBGLED

X304_DEVEL: DVT

ALTERNATE, ENG SNS, XDP_CONN, SOPGOOD_| SL

X304_DEVEL: PVT ALTERNATE

ENG SNS

LOADI SNS, OTHERI SNS, DDRI SNS, TBTI SNS, BMONI SNS, TPADI SNS

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
3375800107 1 (CPU, BW SR26K, PRQ, FO- B2, 2. 7, 28W 1. 05, 1168 uo500 CRI Tl CAL CPU_BDW23: 2. 7G
337500108 1 CPU, BW SR26H, PRQ, FO- B2, 2.9, 28W 1. 1, 1168 uo500 CRI Tl CAL CPU_BDW23: 2. 9G
337S00109 1 CPU, BW SR26E, PRQ FO- B2, 3.1, 28W 1. 1, 1168 uo500 CRI Tl CAL CPU_BDW23: 3. 1G

998- 7866 1 | NTERPOSER, BGAL168P, S NGLE SI DE uo500 CRI TI CAL CPU_SOCKET
33881247 1 | C, TBT, FR- 4C, A0, PRQ Cl O, SR1JC, FCBGA288 u2800 CRI Tl CAL

338S1264 1 | C, BOML5700A2KFEBAG, S2 CMRA, 8X8, 208FCBGA| u3900 CRI Tl CAL

376S1194 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: VSHY
376S1193 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: VSHY
376S00036 2 MOSFET, N- CH, 30V, 52A, 5. 9MD, 3. 3X3. 3 DFN8 Q7310, Q7320 CRI Tl CAL VCORE_FET: ONSM
376S00037 2 MOSFET, N- CH, 30V, 64A, 3. 5MD, 3. 3X3. 3 DFN8 Qr311, Q7321 CRI Tl CAL VCORE_FET: ONSM

Progranmabl es (Al |l Buil ds)

TBT

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
341800192 1 T29, EPROM FALCON RI DGE (V27.1) EVT2, X304 u2890 CRI TI CAL TBTROM_PROG
SMC
34153982 | 1 | | G, SNC BL, EXT(V2. 21A5) PROTO 0, X304 | Us000 | CRI TI CAL | SMC_PROG PROT00|

EFI ROM

| 341500235 | 1 | EFI ROV MLB (VO145) DVT, X304 | U6100 | CRI TI CAL | BOOTROM_PROG |

Vari abl e BOM G oups

BOM GROUP BOM OPTI ONS

X304_COMVON4

SMCBOARDI D: 16

Devel opnent / Base BOWs

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685- 1314 1 X304 MLB COMVON BOM BASE CRI TI CAL BASE_BOM
985- 1319 1 X304 MLB DEVEL BOM DEVEL CRI Tl CAL DEVEL_BOM

Sub- BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685-1318 1 VCORE FET, VSHY, X304 VCOREFETS CRI TI CAL VCORE_FETS
Mai n DRAM SPD Straps
BOM GROUP BOM OPTI ONS
RAM_16G_HYNI X_1600 16G_HYNI X_1600, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFGO: L
RAM_16G_HYNI X_1866 16G_HYNI X_1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFGO: L
RAM _8G_HYNI X_1600 8G_HYNI X_1600, RAMCFG3: L, RAMCFQ2: L, RAMCFGL: L, RAMCFQ0: H
RAM _8G_HYNI X_1866 8G_HYNI X_1866, RAMCFG3: L, RAMCFQ2: H, RAMCFGL: L, RAMCFQ0: H
RAM _4G_HYNI X_1600 4G_HYNI X_1600, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCFQO: L
RAM _4G_HYNI X_1866 4G_HYNI X_1866, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQO: L
RAM_16G_ELPI DA_1600 16G_ELPI DA_1600, RAMCFG3: H, RAMCFR2: L, RAMCFGL: H, RAMCFQO: L
RAM_16G_ELPI DA_1866 16G_ELPI DA 1866, RAMCFG3: H, RAMCFQ2: H, RAMCFGL: H, RAMCFQO: L
RAM 8G_ELPI DA_1600 8G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFGO: H
RAM 8G _ELPI DA 1866 8G_ELPI DA_1866, RAMCFG3: H, RAMCF@: H, RAMCFGL: L, RAMCFGO: H
RAM 4G _ELPI DA_1600 4G_ELPI DA_1600, RAMCFG3: H, RAMCF&2: L, RAMCFGL: L, RAMCFQO: L
RAM 4G _ELPI DA_1866 4G_ELPI DA_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: L

RAM 8G_SAMSUNG_1600 8G_SAMSUNG_1600, RAMCFG3: H, RAMCF®: L, RAMCFGL: H, RAMCFQ0: H

RAM 8G_SAMSUNG_1866 8G_SAMSUNG 1866, RAMCFG3: H, RAMCF&: H, RAMCFGL: H, RAMCFQ0: H

RAM 4G_SAMSUNG 1600 4G_SAVBUNG 1600, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFQ0: H

RAM 4G_SAMSUNG 1866 4G_SAVBUNG 1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H

Strategic Silicon
PART# STRATEG C VALUE | COMVENT
337S00068| 08 cPU
337S00069| 08 cPU
337S00070| 08 cPU
337S00071| 08 CcPU
353500200 07 TPAD ELEC FUSE
333s0786 07 SYS MEMORY HYNI X
333s0784 07 SYS MEMORY HYNI X
333s0792 07 SYS MEMORY M CRON
333S0790 07 SYS MEMORY M CRON
333500004 07 SYS MEMORY SAMBUNG
311S0597 02 KEYBOARD | 2C EXPANDER
35980197 | 01 GREEN CLOCK
33851247 01 FALCON RI DGE
35383931 | 01 TBT PWR MUX
35383812 | 01 TBT MUX
35383814 | 01 TBT MUX
353800095 01 DDC CROSSBAR
35383328 | 01 DDC CROSSBAR
343S0511 01 PCI E DELAY I C
33851264 | 01 s2
333sS0700 | 01 S2 MEMORY
333S0704 | 01 S2 MEMORY
353583054 01 USB POVER/ SAFETY
343S0649 | 01 SMC RESET CHI P
35354080 | 01 AUDI O
353sS2888 | 01 AUDI O AMPS
35352958 01 AUDI O AMPS
35382929 | 01 BAT CHARGER
353500036 01 VR12. 6 CONTROLLER
35354160 | 01 BEN
34350666 | 01 SAK, HDM SELECT
34153982 01 sMc
341S00192| 01 T29 ROM
341500235 01 EFI ROM
Mai n DRAM Part s
PART NUMBER | Qry DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
333S0783 | 4 1 G, SORAM 25nm 32G, LPDDRG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 16G_HYNI X_1600
333S0784 | 4 1 G, SORAM 25nm 32G, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 16G_HYNI X_1866
333S0785 | 4 1 G, SORAM 29nm 16G, LPDORG- 1600, 178P FEGA w2300, 2aco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1600
333S0786 | 4 1 G, SORAM 26nm 16G, LPDORG- 1866, 178P FEGA w300, zaco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1866
33350787 4 1 G, SORAM 29nm 8G, LPDORG- 1600, 178P FEGA w300, wzaco, uesoo, oo | CRI TI CAL| 4G_HYNI X_1600
333S0788 | 4 1 G, SORAM 29nm 8Gb, LPDORG- 1866, 178P FEGA w300, wzaco, uesoo, oo | CRI TI CAL| 4G_HYNI X_1866
33350789 4 1 G, SORAM 25nm 32G, LPDORG- 1600, 178P FEGA w300, zaco, uesoo, oo | CRI TI CAL | 16G_ELPI DA_1600
333S0790 | 4 1 G, SORAM 25nm 32G, LPDORG- 1866, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL| 16G_ELPI DA_1866
333S0791 4 1 G, SORAM 25nm 16G, LPDORG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 8G_ELPI DA_1600
333S0792 4 1 G, SORAM 25nm 16Gb, LPDORG- 1866, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL| 8G_ELPI DA_1866
333S0793 | 4 |G, SDRAM 25nm 8G, LPDORG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 4G_ELPI DA_1600
333S0794 | 4 1 G, SDRAM 25nm 8G, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 4G_ELPI DA_1866
333S00003| 4 1 C. SORAM 23nm 16Gb, LPDDR- 1600, 178P FBGA wza00, wa00, zsoo, wmeoo | CRI TI CAL | 8G_SAVBUNG 1600| b SIS
333S00004| 4 | 1c somm o som oo somm 170m ren | czomn, weaoo, mano oo | ORI T1 CAL| 8G_SAVBUNG 1866 BOM Confi gurati on
333S00001| 4 |G, SORAM 23nm 8G, LPDORG- 1600, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL | 4G_SAMBUNG_1600
333500002 4 . oot 23 0G0, LPODR. 1000, 1707 Fon w200, woso0, o0, weoo | CRI TI CAL| 4G_SAVBUNG 1866 d}@ Appl e Inc. ——
82 DRAM Par t S NOTI CE OF PROPRI ETARY PROPERTY: - -
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PART NUMBER | Qry DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON HE POSLOSOR AGREES 1O THE FOLLOI NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
333S0700 1 | C, SDRAM 4GBI T. DDR3L- 1600, HUVA, 96B BGA u4000 Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAME BOM OPTI ONS ) PART NUVBER | ALTERNATE FOR | BOM CPTI ON REF DES | COMVENTS:
685-1314 COMMON, MLB, X304 *304_COVMON 376S1053 | 37650604 ALL Diodes alt to Fairchild
985-1319 | DBV, M.B, X304 X304_DEVEL: ENG 12850311 | 12850329 ALL NEC alt to Sanyo
639- 00772 M.B, BDVW2+3, 2. 7GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM_8G_HYNI X_1866 13850739 | 13850706 AL Sansung alt to Mirata
639- 00773 M_B, BDW2+3, 2. 7GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 16G _HYNI X_1866 To750481 | 19750480 AL Epson alt to NDK
639- 00774 M_B, BDW2+3, 2. 7GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 8G ELPI DA 1866 15250461 | 15251645 AL Qyntec alt to Vishay
639- 00775 M.B, BDV2+3, 2. 7GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM_16G_ELPI DA_1866 37651080 | 37650820 AL Diodes alt to On Seni
639- 00776 M_B, BDW2+3, 2. 7GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV CPU_BDW3: 2. 7G, RAM_8G_SAMSUNG_1866
639- 00777 M_B, BDW2+3, 2. 9GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 8G HYNI X_1866 13850725 | 13850724 AL Samsung alt to Mirata
639- 00778 M_B, BDW2+3, 2. 9GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _HYNI X_1866 70500074 | 37650855 AL Toshiba alt for Diodes Dual
639- 00779 M_B, BDW2+3, 2. 9GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 8G ELPI DA 1866 37651129 | 37650855 AL NXP Alt for Diodes Dual
639- 00780 M_B, BDW2+3, 2. 9GHz, 16GB- EP- 1866, X304 BASE_BOMW DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _ELPI DA_1866 37651089 | 37651128 AL NXP Alt for Diodes Single
639- 00781 M_B, BDW2+3, 2. 9GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOMV CPU_BDW3: 2. 9G, RAM_8G_SAMSUNG_1866 35353452 | 35351286 ALL Maxi malt to M crochip
639- 00782 M_B, BDW2+3, 3. 1GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 8G HYNI X_1866
639- 00783 M_B, BDW2+3, 3. 1GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G _HYNI X_1866 12850364 | 12850264 AL Sanyo 2nd Factory alt
639- 00784 M_.B, BDW2+3, 3. 1GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BQOV| CPU_BDW23: 3. 1G, RAM _8G_ELPI DA_1866 10750254 | 10750241 ALL oyntec alt to TFT _—
639- 00785 M_B, BDW2+3, 3. 1GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G ELPI DA 1866 13850843 | 13850674 AL Samsung alt to Mirata (BKLT)
639- 00786 M_B, BDW2+3, 3. 1GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV| CPU_BDW23: 3. 1G, RAM_8G_SAVMSUNG_1866
138S0846 | 138S0811 ALL Sanmsung alt to Murata (BKLT)
197S0542 | 19750544 ALL NDK alt to TXC
197S0545 | 19750544 ALL Epson alt to TXC
107S0248 | 107S0250 ALL TFT alt to Cyntec
127S0164 | 12750162 ALL Rohm alt to Vishay
35354070 | 35354069 ALL Pericomalt to TI DP Mux W9750
35354068 | 35354069 ALL NXP alt to TI DP Mux U9750
35353814 | 35383812 ALL TI alt to NXP
311S0649 | 31150541 ALL ONsenmi alt to Toshi ba
138S0614 | 13850578 ALL Murata, TDK, Sansung, Taiyo Yuden alt to Murata, TDK
15580694 | 15550387 ALL Murata alt to TDK
15580660 | 15550513 ALL Murata alt to TDK
740800003 | 740S0135 ALL AEM alt to Tyco
138S0738 | 13851101 ALL Sansung alt to Murata for LCD BKL caps
353500095 | 35353328 ALL Pericomalt to TI
311S00007 31150426 ALL Di odes alt to NXP
BOM NUVBER BOM NAVE BOM OPTI ONS 128S0398 | 12850220 ALL Kenet alt to Sanyo
639- 00035 | PCBA, MLB, NO CPU, X304 BASE_BOW DEVEL_BOW RAM 8G HYNI X_1866 12850386 | 12850284 ALL Kemet alt to Sanyo
639-00036 | PCBA, MLB, CPU SOCKET, X304 BASE_BOM DEVEL_BOM CPU_SOCKET, RAM 8G_HYNI X_1866 12850397 | 12850325 ALL Kemet alt to Sanyo
685- 1318 VCORE FET, VSHY, X304 VCORE_FET: VSHY 377s00011 | 37750184 ALL Infineon alt to Infineon
685- 00022 VCORE FET, ONSM |, X304 VCORE_FET: ONSM 377S0155 | 37750184 ALL On Senmi alt to Infineon
15550914 | 15550897 ALL Panasonic alt to TDK
37150558 | 371S0713 ALL ST Mcro alt to Diodes
128S0436 | 128S0392 ALL Kenet alt to Sanyo
128S0445 | 12850392 ALL Panasonic alt to Sanyo
353500034 | 35352220 ALL Pericomalt to Fairchild
311800014 | 311S0515 ALL Diodes alt to NXP
311800008 | 311S0271 ALL Diodes alt to NXP
197S0479 | 19750478 ALL Epson alt to NDK
311800013 | 311S0508 ALL Diodes alt to NXP
376500014 | 376S0761 ALL Toshiba alt to Vishay =
371800019 | 371S0463 ALL Rohm alt to Rohm
371800018 | 371S0619 ALL Rohm alt to Rohm
311800015 | 311S0450 ALL Diodes alt to NXP
371800017 | 371S0749 ALL Diodes alt to Onsem
Alternate Parts
AT NOVBER | ALTERATE FOR| BOM T O e s | canents: 353500107 | 353S3239 | ANY ALL Onsem alt to Intersil
PART NOVBER 107500024 | 107S0226 ALL Yageo alt to Cyntec
685-00022 | 685-1318 ALL Onsem alt to Vishay for CPU Core Mosfets 37250186 | 37250185 ALL NXP alt to Di odes
333S0704 | 33350700 ALL Elpida alt to Hynix for S2 Canera DDR3 Menory 353500231 35353987 ALL NXP alt to TI SYNC II\:AISLTEER:Jld SYNC_DATE=09/ 04/ 2012
353500135 | 35352220 ALL Onsem alt to Fairchild BOVI Conf | gur at | on
353500133 | 35352741 ALL Onseni alt to TI d} Appl e 1 nc
131500040 | 131S00041 ALL Murata alt to Taiyo Yuden o . v . 0.0
107500015 | 107S00011 ALL TFT alt to Cyntec NOT! CE OF PROPRI ETARY PROPERTY: —
107s00031 | 107S00032 ALL TFT alt to Cyntec THELNEORVETLON CONTA| NED HEREI N | S THE
107500020 | 107S00030 ALL TFT alt to Cyntec T e o e e e
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Shi el d Cans

1) 1
SHO451 SHO0450
= sm EY

SHLD- J44- M. SHI ELD- FENCE- MLB- T29- X304

USB Cage TBT Cage

Mounting Holes & Slots

- Menory Shield CAN (806-00037)
Z10411 ABOVE GUVSTI CK CARD I N M DDLE OF BQARD
4P5R2P3- 3P5B (998- 1195)
—_— 0
OM T
ZT0413 SNOAVAN- SHAPED SLOT AT LEFT OF MEMORY BANK
J 6. 19)(41. 60- SNOWAN ( 998- 5879) SI_D452
SM
CT
Z10414 SNOAVAN- SHAPED SLOT AT RI GHT OF MEMORY BANK SHLD- FENCE- MLB- DRAM X304
6. 19X, 60~ SNOMWAN (998-5879) P PO 000000000000 NN00D000E000000000000000 POP0000OR00000000 0000
'—O | o o] <] 0] ] N[ o] | Of A | | | wf O N o o O A & o <[] O N | f O A <rLnu:ll\wlmoammwmwhwmoammwmwv\wmoammw
THO400
TH- NSP
1 Upper TBT can Ground sl ot
SL-1. 1X0. 5- 1. 4x0. 8 (862-0118)
THO403
TH- NSP
1 Lower TBT can G ound sl ot
SL-1.1X0. 5- 1. 4x0. 8 (862-0118)
THO404
._OlTHNSP USB can Ground sl ot
SL-1. 1X0. 45- 1. 4x0. 75 (998-3975)
THO405
| THNSP USB can Ground sl ot
(998- 3975)
SL- 1. 1X0. 45- 1. 4x0. 75
Rubber Mount Standoffs (860-1448)
HO4 SHO461
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM
1 1 f )
SH0462 SHO0465
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM
1 1
2 s 2 ;
THERVAL MODULE STANDOFF ( 860- 00165) SSD STANDOFF (860- 00164) FAN STANDOFF ( 860- 00183)
SH0440
SHO464 SH0463 SH0440
2 90‘:‘11' 21D 1. 35H SM 2 90‘:‘11' 21D 1. 35H SM a. 5031.58|_5KI)€>219 78H SM 4. 5031.58|_5KI)€>21]._ 78H SM 1 STDO:EEQﬁD?];su sm
SH0426 SH0427
SH0466 SH0467 4.50D1. 851 D 1. 78H SM 4. 50DL. 851 D- 1. 78H SM POGO PI NS (870-00607)
2.90D1. 21 D- 1. 35H SM 2.90D1. 21 D- 1. 35H SM 1 1
- - _L_@ _L_@ SH0435 & SH0436 renpved.
_'_jz _'_jz SH0432 SH0433
= = POGO- 2. 30D 5. 5H X304 POGO- 2. 30D 5. 5H X304
4 4 L_(] :) L—(] :)
2. QODISEKIJDlsgsH» SM 2. lesEKIJDIB%SH» SM = =
—0 —0 Rl O FLEX BRACKET BOSSES (860- 00166) s, e
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OM T_TABLE
CRI TI CAL
U0500
BROADWELL- ULT
2C+GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
o8 DP_TBTSNKO_M__C N<0> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> o5 77
12 28 DP_TBTSNKO _M._C P<0> S55 | ppi1_TXPO EDP_TXPO | B46 DP_INT_M._C P<0> o5 77
77 25 DP_TBTSNKO M._C N<1> BS8 | ppr1 TxNL EDP_TxXNL [ 247 g  DP INT_M._C N<1> mom o577
TBT Sink O 7 2s DP_TBTSNKO_M._C P<1> C58 | ppi 1 TxPL EDP_TXP1 L‘M&@ ai ”
'n 77 25 DP_TBTSNKO_M._C N<2> BSS | ppi1_Txne - Internal panel
72 DP_TBTSNKO_M._C P<2> A55 | ooy 1 TxP2 EDP_TxN2 [ A7 g DP INT M. C N<2> oy s 77
- EDP_TxP2 | A6 DP_INT_M._C P<2> o 7
7 25 (OO} DP_TBTSNKO_M._C N<3> - AS7 | DDl 1_TXN3 -
DP_TBTSNK P<3> B57 -~ EDP_TXNG [ A49 DP_INT_M._C N<3> o 77
7 25 (OO} SNKO_M._C 3 - DDl 1_TXP3 5 X EDP_TxP3 | B49 DP_INT_M._C P<3> oo o v
o =DP_TBTSNK1 N<O> C51 | ppi 2_TXNO o
60 =DP_TBTSNK1_M._C P<0> G50 | ppi 2_TxPO
60 =DP_TBTSNK1 _M._C N<1> Cs3 DDI 2_TXNL EDP_AUXN | 245 o= DP_I NT_AUXCH C N Ve R
) o =DP_TBTSNK1 M__C P<1> BS54 | ppi 2_TxP1 EDP_AUXP | B45 -~ DP_I NT_AUXCH C P D 5 77
TBT Sink 1 o =DP_TBTSNK1_M._C N<2> 49 | po2_Txne
(MJXed wi th HOM . =DP_TBTSNK1_M._C P<2> B50 | ppi 2_TxP2
if necessary) 5 =DP_TBTSNK1_M._C N<3> A53 | ppy 2 TXNG £pP_RCOWP | D20 » MCP_EDP_RCOMP
o @m—=DP_TBTSNKL M. C P<3> o B53 |ppi2 Txp3 EDP_DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
oM T—TABLE Each corner of CPU has two testpoints.
CRI TI CAL N X
00500 QO her corner test signals connected in
ROADWEL L - dai sy-chain fashion. Continuity should
Bl 22;(9\'}'2_ uLT exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _ AY2 | pal SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE___MCP_DC A3_B3 s
s _MCP_DC AWB_AY3 TRUE __ AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 I TPO500
TPO531,g5* MCP_DC_AY60 AY89 ] oA sv_cra N neTF A60 MCP_DC_A60 il
TRP6 . _MOP_DC AWB1_AY61 Tmp AY6L | pa sy CHAI N NCTF DAl SY_CHAI N_NCTF ‘am TP0510
- - DAI SY_CHAIN_NCTF[ 261 trye  MCP_DC A61_B61 s TP-P6
s _MCP_DC AWs2_ AY62 1rUE  AY62 | paj Sy CHAI N NCTF - =
NCP = - L DAI SY_CHAI N_NCTF|_A62 MCP_DC_A62 —o» TP0511
TPO501. 052 DC B2 DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTF| AVL MCP_DC AVl Pl
TP-P6 . _MCP_DC A3_B3 TRUE 23 DAl SY_CHAI N_NCTF DAl o Gl N NeTE A NCP DG AL #EEEQGTPO520
B61 o |
. _MCP_DC A61_B61 TRUE DAl SY_CHAI N_NCTF DAl SY OHAIN NCTFLA __ 1ee  MOP_DC_AWR_AY2 ., —a» TP0521
MCP_DC B62 B63  TmiE  BS2 | pa sy_oHal NNCTF oAl N NeTe] AV NP TP-Fe
[ B63 | DAl SY GHAI N NGTF DAl SY_CHAI N_NCTF TRUE DC_AVB_AY3 .
MCP_DC C1_C2 IRUE [<] " o DAI SY_CHAI N_NCTF| AVY61 AWB1_AY61
| S{TISORILITT  CaS G e me Moo DCAWZAYeD |
a .| AVG3 A
DAl SY_CHAI N_NCTF| MCP_DC AW53 IT‘%GTPO53O

OM T_TABLE
CRI TI CAL
UO500
BROADWELL- ULT
2%&'2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC)& RSVD RSVD&(NC
N4 | RsvD RevDL_123 3 NG
NG P15 | Rsvp RevD|_ Y10 S G
NCXE RSVD RSVD&)Q\K;
NGx 2L | RsvD RevD|AP7 S G
RrevDl AULT NG
RevD_AULE
RvD| ALY %
RrevDl AYL4
——XNC

[
CPU GFX, NCTF, RSVD
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OM T_TABLE
CRI TI CAL
UUOU
BROADWELL- ULT
2412
w s a7 a0 e 0 SPPIVOS SO CPU VOCST NCx 2L Proc peTecT M2 F 19 proye | J62 XDP_CPU_PRDY_L o
m PREG 2 _gn XDP_CPU PREG L m@ o
& - CPU_CATERR L 01 caTERR: 3
1 28% s (py  PROC_Tek| _E60 XDP_CPU_TCK 1673
HF 73 ag@UPEC'—‘_.ﬂ PECI Py PROC,TMSLM@ 16 73
(1Py  PROC_TRST* |E59 XDP. TRST_L 6
73 55 39 38 PROCHOT* THERMAL [0)
1w £ e PROCTDI|FS3 o XDP CPU TDI am s
o CPU PWRGD 51 | PROCPVRGD g = PROC_TDA F62 g  XDP_CPU TDO oo e
s CPU_SM_RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP_BPM L<0> 16 73
s CPU_SM RCOVP<1> - AVE0 | s RcovPL (1Py  BPML* |360 XDP_BPM L<1> 16 73
s CPU_SM_RCOVP<2> - AU61 | 5 RoOVP2 Py BPMR* 6L XDP_BPM L<2> 16 73
(ry  BPMB* 502 XDP_BPM L<3> 1
R0650'| R0O651'| R0652'| R0620* o omp—=MEM RESET L V15 SM DRAMVRST* E (ry  BPMA* RSO XDP_BPM L<4> 1673
209 12201. 109 lOoK Py BPMB* |63 XDP_BPM L<5> 1673
1/ 200 1/ 200 1/ 200 1/ 200 v MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1Py  BPMB* |3K60 XDP_BPM L<6> 16 73
2015 201, 2015 201, () BPW*DJL‘_.M@m s
PLACE_NEAR=UD500. AUGO: 12. 7mm
UACE. NEAFLLD500. AV60: 12. 7rm
bUACE. NEAFEU0500. AUBL: 12. 7mm L
BUACE. NEAR=U0800. CB1: 12. 7mm "=
OM T_TABLE
CRI TI CAL
U500
BROADWELL- ULT
2C+GT2
SYM 19 OF 19
7316 6 CPU_CFG<0> ACBO | cF@ (1py  RESERVED RSVD_TpP| AV63 TP_MCP_RSVD_AV63
73 16 CPU_CFG<1> A2 | crat (1py RsvD_TP|_AYS3 TP_MCP_RSVD AU63
73 16, CPU_CFG<2> ACB3 | or@ (1ry
73 18 CPU_CFG<3> AAB3 | cE@a (1py RsvD_TP|_63 TP_MCP_RSVD C63
73 16 CPU_CFG<4> AAGO | e (1py RsvD_TP| 62 TP_MCP_RSVD C62
73 16, CPU_CFG<5> Y62 | oras 1y
73 m@M‘i CFGB (1Py RSVDiB43B4;3)<NC
73 16, 7> Y60 | crG7 (1py
73 16 6, CPU_CFG<8> V62 | cra8 (1py RSVD_TP| AS1 TP_MCP_RSVD A51
73 16 SM CF® (1ry RsvD_TP| BS1 TP_MCP_RSVD B51
7 16 6, 10> V60 | cFGLO (1py
73 16, CPU CFG<11> U60 | cralt (iry RsvD_TP|_L60 TP_MCP_RSVD L60
73 16, CPU _CFG<12> T63 | craL2 (1ry
7 1ogs_CPU_CFG<13> T62 | cre1s iry RevDl N6O
73 16, CPU_CFG<14> T61 | crGia (1ry
e e e e e e e e d o f ol d e e e d e e e d e d e e e e e s nu@yCPU CFG15> g T60 fcrais ey revD V23 o\
| CFG<10>: SAFE MODE BOOT 1 = NORVAL CPERATION 0 = POAER FEATURES NOT ACTI VE ) CPU CEG<16> 2862 | crene RsVDL Y22 o \C
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D ) 7 e CPU CFG<18> 3 | et i
' OFG<8> : ALLOWNOA ON LOCKED UNITS 1 = NORVAL CPERATION 0 = NOA ALWAYS UNLOCKED . " CPU CEG<17> 2261 | s PROC_CPI _OOMP| AYL5 2 CPU_OP| _RCOMVP
' CFGe4> : eDP ENABLE/ DI SABLE 1 = D SABLED 0 = ENABLED , D S rae19s " w2 Gato (e
' CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE . nu@DPUCFC19> 5 P2 (e RevDL AY6Z (o 'R0690
| CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crG_RCOWP RsvDL D58 o (o %;Z 9
................................................... 1 ‘é
5 ow
These can be pl aced close to J1800 NCx——— RSVD vss| P22 2201
and are only for debug access NC)% RSVD vss| 21
CPU_CFG<10> ¢ 15 7 NCX*—575-| FVD L =
CPU_CFG<9> 41 NCXrg PP rsvol P20 -
CPU CFG<8> ;- NCX 515 Roo XNC
CPU CFG=l> . e PCH TD | REF B12 | 1p | Rer rReve| 20 &
CPU CFG<0> 175 1 1
NOSTUFF | | HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG80 ROG85
R0640* 'R0639 R0638* '’R0631 |'R0630 1 28% 1ow
1K 1K 1K 1K 1K 2
1/ 20 Eé‘éow 1/ 20 Eé‘éow Eé‘éow 2 2201
201, 2201 201, 5201 5201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid =
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).
—CPU_CFG<4>5 1 7
EDP
'R0634
1K
ow
5201

BOM_COST_GROUP=CPU

ISYNC MASTER=J41
TTILE

CPU M sc, JTAG CFG RSVD
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76 71 0By MEM A DQ<0> AH63
76 71 70 B MEM A DQ<1> > AHB2
76 71 70 (B MEM A DQ<2> AK63
76 71 0Ly MEM A_DQ<3> AK62
76 71 70 (B MEM A DQ<4> o AHBL
76 71 70 CBIY MEM A DQ<5> AH60
76 71 0Ly MEM A_DQ<6> AK61
76 71 70 (B MEM A DQ<7> AK60
76 71 70 CBIY MEM A DQ<8> AVB3
76 71 70 (B NVEM A DQ<9> AVB2
76 71 70 (B MEM A DQ<10> AP63
76 71 0By MEM A DQ<11> AP62
76 71 70 B MEM A DQ<12> > AVBL
76 71 70 (B MEM A DQ<13> AVBO
76 71 70 (B> MEM A_DQ<14> AP61
76 71 70 (B MEM A DQ<15> o APB0
76 71 70 CBIY MEM A DQ<16> AP58
76 71 70 (B> MEM A_DQ<17> ¢ AR58
76 71 70 (B MEM A DQ<18> AVB7
76 71 70 CBIY MVEM A DQ<19> AK57
76 71 70 (B MEM A DQ<20> AL58
76 71 70 (B MEM A DQ<21> o AK58
76 71 0By VEM A DQ<22> AR57
76 71 70 B MEM A DQ<23> > ANS7
76 71 70 (B MEM A DQ<24> o AP55
76 71 70 By MEM A_DQ<25> ¢ AR55
76 71 70 (B MEM A DQ<26> o AVB4
76 71 70 CBIS VEM A DQ<27> AK54
76 71 0By MEM A_DQ<28> . AL55
76 71 70 (B MEM A DQ<29> AK55
76 71 70 CBIY VEM A DQ<30> AR54
76 71 0B MVEM A DQ<31> AN54
76 71 70 (B VEM A DQ<32> AY58
76 71 0By MEM A DQ<33> AVG8
76 71 70 B NVEM A DQ<34> AY56
76 71 70 (B MEM A DQ<35> AVG6
76 71 70 M A > AV58
76 71 70, NEM A 37> AUS8
76 71 70 CBIS VEM A DQ<38> AV56
76 71 0Ly MEM A_DQ<39> AU56
76 71 70 (B VEM A DQ<40> AY54
76 71 70 CBIY MEM A DQ<41> > AVB4
76 71 70 (B MEM A DQ<42> AY52
76 71 70 (B MEM A DQ<43> AVB2
76 71 0By MEM A DQ<44> AV54
76 71 70 B MEM A DQ<45> > AUS4
76 71 70 (B MEM A DQ<46> AV52
76 71 70 By MEM A_DQ<47> AUS2
76 71 70 (B MEM A DQ<48> o AK40
76 71 70 CBIY MEM A DQ<49> AK42
76 71 0By MEM A_DQ<50> AMA3
76 71 70 (B MVEM A DQ<51> AVA5
76 71 70 CBIY VEM A DQ<52> AK45
76 71 70 (B MVEM A DQ<53> AKA3
76 71 0By MVEM A DQ<55> AVA2
76 71 70 B MVEM A DQ<56> > AVAE
76 71 70 (B VEM A DQ<57> AKAB
76 71 0Ly MEM A_DQ<58> AMHO
76 71 70 (B VEM A DQ<59> AKA9
76 71 70 CBIY NVEM A DQ<60> AVAS
76 71 0Ly VEM A DQ<61> AK48
76 71 70 (B MEM A DQ<62> AVB1

)
<
>

76 71 m@M

OM T_TABLE
CRI TI CAL

SADQ oo W TRLLS UL PA LK
SA_DQL 2¢,G12 SA_CLKO
SA_DQ@ SA_CLK1*
b SMB 19 Cor
SA_DQ4
SA DG < SA_CKEO
SA_DQ6 4 SA_CKE1
SA_DQ7 4 SA_CKE2
SA_DQ8 g SA_CKE3
SA_DQ®
SA_DQLO E SA_CS0*
SA_DQL1 SA_CS1*
SA_DQL2 g
SA_DQL3 SA_CDTO
SA_DQL4 LpooRs
SA DQ15 cags SA RAS*
SA_DQL6 B2 SA_VEr
SA_DQL7 caBL SA_CAS*
SA_DQL8
SA_DQL9 casa SA_BAO
SA_DQO cass  SA_BAL
SA_D@1 cams  SA_BA2
SA_D@2
SA D3 cass SA_MAO
SA_DQR4 cass  SA_MAL
SA D@5 cags  SA MA2
SA_DQR6 RO SA_MA3
SA_ D@7 RvD2  SA_MA4,
SA D8 camo SA_MAS
SA_DQR9 cme  SA_MAG
SA_DQB0 cana SA_MAT
SA_DQB1 cas SA_MAS
SA_DQB2 . SA_MA9
SA_DQB3 cas7 SA_MALO
SA_DQB4 caa7 SA_MALL
SA_DQB5 care SA_MAL2
SA_DB6 cao  SA MA13
SA_D@B7 caro SA_MAL4
SA_DQB8 cars SA_MALS
SA_DQB9
SA_DQI0 SA_DQSNO
SA_DQA1 SA_DQSNI,
SA_DQ42 SA_DQSN2,
SA D3 SA_DQS\3
SA_DQ#4 SA_DQSN4,
SA_DQI5 SA_DQSNS,
SA_DQI6 SA_DQSNG,
SA_DQA7 SA_DQSN7,
SA_DQ8
SA_DQ49 SA_DQSPO
SA_DQE0 SA_DQSP1,
SA_DGB1 SA_DQSP2,
SA_DGB2 SA_DQSP3
SA_DQ3 SA_DQSP4,
SA_DGB4 SA_DQSP5
SA_DQB5 SA_DQSP6
SA_DQE6 SA_DQSP7,
SA_DB7
SA_DQE8
SA_DQB9
SA_DQB0 SM VREF_CA|
SA_DQB1
SA D2 SM_VREF_DQD
SA_DQB3 SM_VREF_DQL|

AU37 NMEM A _CLK N<O> 20 24
AV37 MVEM A _CLK P<0> 20 24
DAW;G > MEM A CLK N<1> oo =1 =
AY36 MEM A_CLK_P<1> o 2 2
AU43 > MEM A CKE<0> oD 20 28
AWMI3 M A E<1> 20 24
AY42 MEM A CKE<2> 21 24
AY43 > MEM A CKE<3> oo = 2
AP33 MEM A CS_L<0> 20 21
DAR?’? - MEM A CS L<1> oo 20 21
AP32 > =MEM A ODT<0> o
pAvs4 e —VEMA RAS | oo
DAV‘M > =MEM A V\E_ L o
AU34 =MEM A_CAS_L @
AU3S5 =MEM A BA<0> 7o
AV35 =MEM A BA<1> 7
AY4l > =MEM A BA<2> oD
AU36 =MEM A _A<0> 0
AY37 > =MEM A A<1> oD
AR38 =MVEM A _A<2> 0
AP36 =MEM A A<3> 70
AU39 =MEM A A<4> 0
AR36 =MVEM A _A<5> 0
AV40 =MEM A A<6> 7o
AVB9 =MEM A A<7> 0
AY39 =MEM A A<8> 70
AU40 =MEM A A<9> 7o
AP35 =MEM A A<10> 7o
AWML =MEM A A<11> 7o
AU41 > =MVEM A A<12> oD
AR35 =MVEM A A<13> 0
AVA2 =NVEM A A<14> 70
AU42 > =MEM A A<15> o
AJ61 NEM A N<O0> 70 76
AN62 NVEM A N<1> 70 76
ANVBS NVEM A N<2> 70 76
AVB5 MEM A N<3> 70 76

| AVS7 s VEM A DQS N<4> oy 70 76
AV53 DQS_N<5> Vam I
| ALDS gy VEM A DOS N<6> oy 10 76
| ALAE  qgp— VEMLA DQS N<7> oy 70 70

AI62 P<0> 70 76
AN61 P<1> 70 76

| O] s VEM A DQS P<1>
ﬂ“—MEm 76
[ALa2 0 NEM A DO P<6> o 1o o

Bm
<
>

SREEREEER KL
>k B>

AREREE

AP49 e CPU DI MM VREFCA gy 10 76

AR51 CPU_DI MVA_VREFDQ o o 7

APS1 o CPU DI MVB VREFDQ oo o e

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

)
44N

o DQ<0> AY31

AVB1

AY29

AV29

AV31

AU31

AV29

AU29

AY27

AVR7

10> AY25
AR5

12> AV27

70 [Z)_<13> AU27
70 Cary—MVE DO<14> oy AV25
D DQ<15> o=t AU25
o DO<16> AVRY
7 Ey—VEl DQ<17> ¢ AK29
7o &18> AL28

AK28
AR29
21> ANZ9

o DQ<22> AR28

AP28
24>

F

3 33

3

333 3

.

FF
SREREERLERL
=
[
Y

B

<KL

3

SREREEEER

>
§

3

AR26
26> ARCS

3

(am NVEM DQ<27> o AP25
0B NMEM DQ<28> o= AK26
gy VEM B_DQ<29> o—n 26

AK25
AL25
AY23
AWR3
AY21

SREREEEER

3

3

3

:

35>

3

AV23

70 IS DQ<37> AU3
e DQ<38> g AV2L
o VE| DQ<39> AU21
»CED DQ<40> gy AYIO

3

AEBEE
<i<ig

o@D M B DQ<41> o= AWL9
gy MEM B DOQ<42> —— VL7
08D MEM B_DQ<43> o— AWL7
@y MVEM B DQ<44> o= AV19
0D NMEM DQ<45> > AUL9
08D MEM B_DQ<46> — AV17

M

M

o VE DO<47> AUL7
m@—M‘_.Lm

00 0 100 (00 100 {0 100 {00 |00 {09 {00 100 10U 100 {00 100 {09 100 {00 |00 {09 {00 100 109 100 {00 100 {09 100 {00 |00 {09 {00 100 |09 100 {00 100 {09 100 100 |00 {09 {00 100 09 100 {00 100 {09 100 {00 |00 {09 {00 100 |09 100 (00 100 (09 100 |00

oy VEM B_DQ<49> —— 22
o MVEM_B_DQ<50> AL21
ey VEM B_DQ<51> P2
asm NMEM DQ<52> o=t AN22
70> MEM B DO<53> AP21
ncey—MEM B _DO<54> o——21
oy NMEM B DOS55> o g AK22
o@D NEM B DO<56> o g AN0
gy VEM B_DQ<57> o 20
o MVEM_B_DQ<58> AK18
VEM

@ DQ<59> >~ AL18
m@—M‘_.A_KZU
0B VE| X E§1> " AMRO
@ DQ<62> o— ARLS

BEBE
44

7o [Z)_<63> AP18

OM T_TABLE
CRI TI CAL
UJSUU | AVB8 MEM B_CLK_N<O>

SB_DQO SB_CKO 22 24 78
sp_poy BROADVELL- ULT "y oPAree NEM B_CLK_P<0> e
SB_DQ@ A sB ok S8 g MEM B CLK N<i> oo 2 20 7
seos  OM*TFY g oalASE | MEMB CLK P<1> i
SB_DQt
SB_Db 1] SB?CKEDM—‘—MBM@ 22 24 76
SB_DQ6 g SB_cKE1| AYSO M B_CKE<1> 22 24 76
SB_DQ7 E SB_CkE2| AM9 MEM B_CKE<2> 252476
SB_D@B g SB?O(E3M—‘—MBM@ 23 24 76
SB_DQ
SB_DQL0 % sB_cso* VB2 MEM B_CS L<0> 222324 76
SB_DQLL g sBosirpA32 .y NEMB CS L<1> inyeezszw
SB_DQL2 g
SB_DQL3 se_coto| AL32 g =MEM B ODT<0> om0
SB_DQL4 LpooRs
SB_DQL5 ces SBRASTYAVBS g =MEM B RAS L o
SB_DQL6 cee SBVEAKSS g SMEMB WEL e
SB_DQL7 oo SBCASTAVBS g =MEM B CAS L
SB_DQ18
SB_DQL9 s SB_BAO| AL3S =MEM B BA<0> 70
SB_DQR0 cass  SB_BAL| AMBE =MEM B BA<1> 0
SB_DQR1 cans SB?WAW:—‘M@ 70
SB_DQ2
SB_DQ@3 ceo  SB_MAO| AP40 =MEM B_A<0> 0
SB_DR4 ces  SBMa|AR0 g SNEM B A<l> 0 e
SB_DQ@5 ces  SB_MAz| AP42 =MVEM B_A<2> 0
SB_DQ6 revos  SB_MA3| AR42 =MEM B A<3> 70
SB_DQ7 rovos  SB MMl ARIS g =MEM B A<4> v
SB_DQ@8 cao  SB_MAS[ AP4S =MEM B_A<5> 0
SB_DQ@9 caz SB_Mae| A6 =MEM B _A<6> 70
SB_DQB0 cans  SB_MA7| AY46 =MEM B A<7> 70
SB_DQB1 cas SB_MAB[AYAT =MEM B _A<8> 0
SB_DQ32 can SB_Mag| AUA6 =MEM B A<9> 70
SB_DQB3 cas7 SB_MALO| AK36 =MEM B _A<10> 70
SB_DQB4 cawr SB_MAL1| AVAT =MEM B_A<11> 0
SB_DQB5 ome SB M2l ANT g =MEM B A<12> v
SB_DQB6 caso SB_MA13| AK33 =MEM B_A<13> 70
SB_DQ®B7 cane SB_MAL4| ARAG =MEM B A<14> 0
SB_DGB8 ove SB_Mais| AP0 g  =NEM B A<I5>  eemvo
SB_DQ39
SB_DQ40 SB_DQsNo| AVBO MEM B N<O> 70 76
SB_DQ¥1 sB_DQen1 | AV26 MEM B N<1> 70 78
SB_DQ42 SB,mmﬂ“MM@ 70 76
SB_DQ3 SB_DQsNa| AN2S e=pVEM B DOS N<3> D
SB_DQ#4 SB DQsNa| AVR2 o g MEM B DOS N<4> 7o
SB_DQ45 SB_DQeNs| AV18 o= VEM B DOS N<5> e
SB_DQ46 SB_DQsNe| AN21 o=p—VEM B DOS N<6> D
SB_DQ47 SB DQsN7| ANLE o g MEM B DOS N<7> o7
SB_DQ48
SB_DQ49 sB_Dgspo| AV30 MEM B P<0> 7076
SB_DQE0 SB_Dgsp1| AV26 M B P<1> 70 76
SB_DQ51 SB DQsP2| AVRE o g MEM B DOS P<2> a0
SB_DGB2 sB_DQsP3| AMBS o g MEM B DQS P<3> o
SB_DQ63 SB,D®F’4ﬂ“M@ 70 76
SB_DQB4 SB_DQsPs| AME o g NEM B DOS P<b> 0
SB_DGB5 sB DQsP| AL o g MEM B DOS P<6> 7o
SB_DG56 SB_DQeP7| AMIE o g NEM B DOS P<7> o
SB_DQB7
SB_DQ68
SB_DQ69
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63
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63 17

BDW ULT current estimates from Broadwel|l Mbile ULT Processor EDS vol.1 Doc# 514405, Rev.: 0.9v1
Wl dcat Point-LP current estinmates from Wldcat Point-LP PCH EDS, Doc# 515621, Rev. 0.9
Note [1] current nunbers fromclarification email, fromSrini, dated 9/10/2012 2: 11pm oM T—TABLE
?L:T"UCSL =PPVCC SO_CPU, 10 4 oo
L59 c36
NCX—=— FVD BROADVELL- ULT veg 324 Max
NCx-228 | RsvD 2C+GT2 vog 40
e 10 _=PPVMEM O SO_CPU SYM 12 19 vod_ &4
1.4A Max (DDR3: 1.5-1.35V) AH26 | yppQ vog 48
1.1A Max (LPDDR3: 1.2V) AJ31 | yppQ HSW ULT POWER vog_ 652
AI33 | yoog vog 56
AI37 | yooo vod E23
A3 | \pog vod E25
AP43 | \ppo vod_E27
ARAB | \ppo vod_E29
AY35 | yppo ved E31
s aa 10 5 _=PPVCC SO_CPU AY40 | yopg ved E33
AY44 | yppo vod_E35
AY50 | \yppo ved_E37
vod_E39
a F59 E41
PLACE_NEAR=U0500. C50: 50. 8mm 100, .o Ve VoG—3
v zﬁx\/ NCX s | FovD i E45
o8 5517 16 15 0 o _=PP1VO5_S0_CPU VOCST 2012 NC¥—-- RSVD veq =
7 55 (oo—CPU_VCCSENSE P 33 | voc sense VG5
TP_PPVCCI O SO_CPU e
1 1 . -4 m
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH=0 2 mm NePE23 | Revp ved E53
1280 Poow s PPVCOVP_SO_CPU o ">° | voo o aur vog E55
. a -4 m . E20 A E57
25,0 Rog1o .36 Max | oad: 300mA VNRECR W D mm *—es \F/ag\C/:IDO\JlJT x: =
1 s CPU VI DALERT L 1 43 > NOTE: tAlia\s;e‘sdnut use::i on CPU suppl yt .Dut puts NG PA23 | pavD ved _F28
m 1/5A7W 0 avol any extraneous connections. NG AE59 RSVD voa F32
x F36
RO811 1 » CPU_VIDALERT R L > -52d Vi DALERT i
= = q@m_CPU_VI DSCLK LA » CPU VI DSCLK_R | vibsak v TFa
1 %6w s CPU VI DSOUT_R 163 | vi psout v: —
¥, RO812 ROB02.2:  PLACE_NEAREUDS00. L63: 2. 5amm 7517 16 CPU_VCCST PWRGD B59 | vocsT_PvireD xm 52
CPU VI DSOUT 1.0 5 R0810.2:  PLACE_NEAR-UDS00. L62: 38. 1mm s 17 @—CPU_VR_EN o— 20 [ VR EN vod 756
™ D AAAY R0800.2:  PLACE NEAR-ROBL0. 1: 2. 54mm 17 CPU VR READY > 9 | VR READY el &3
g = s e
eomyCPU PWR DEBUG | g ™97 pwR pEBUGH vog &7
P62 | yss vod_ @29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
1 _TP_CPU RSVD P61 P61 | rsvp TP vod_G33
TP_CPU RSVD N59 N59 | rsvpD TP vod_S35
1 _TP_CPU RSVD N61 N61 | rsvp TP vod 837
759 | rsvD vog_G39
L NO%5eo a1
= NCX RSVD vcd
AD59 | revD vog 43
NCYe—
AASY | pevD vog o456
NCX——
NSLESO | RevD vod A7
*AC59 RSVD vog 49
NCX——
e e
RSVD v
OM T_TABLE $ V59 v e
CRI TI CAL w0 55 17 10 15 5 o _=PP1V/ v vod &7
.. _=PP1V05_S0SW PCH VCCHSI O K9 | veeHsl o BRO&&/\%H.Q LT Vocsusa_3 AHI1 ~ =pPP3V3_SUS PCH VCCSUS RTC .; o 27272mA Max AC22 | yeesT ved _H23
1838mA Max E VCCHSI O 2Gq2 0. 3mA Max[ 1] _=PPVRTC G3_PCH :; 15 e AE22 | yocsT ved J23
M | vecHsi o M 12 10 VeoRrTd AGLO AE23 | yocsT vog K23
vod Ks7
s _=PP1V05_S0_PCH VCCI O HSI O N8 | voc1_os E pePRTA_AE? PPVQNH SO0 _PCH DCPRTC BYPASS=U0S00. AET: - 6. 35mm C0892 1 C0891:1: 1 C0890 ABS7 | vee ved L22
. mm . P
29mA Max( 1] P9 veei_os Vmakfrﬁéidzi;\'?%gﬁtﬁﬁﬁ ™ Ji 0895 0. 1%Lé§ L 70. 1%6% %5'1:, //:g; Voo ved &3
o|- va - : 2 2 2 8 voc vog
. _PP1V W P Vi B3PLL B18 | voouseapLL ) [ VCCSPI 15’F’3V3 SUS_PCH VCC SPI 11 14 68 .°/1UF 5 CERy 5M @24 | oo vod P57
41mA Max m Max 2 g\,, 1 BYPASS=UD500. AGLO: : 6. 35mm €28 | vee vog W7
. _PP1V05_S0SW PCH VCCSATA3PLL B11 | \yCCSATASPLL Vi AGL4 ~ =PP1V05_SOM PCH VCCASW o 11 68 L eveass=w0s00. A10. 6. semm. e 6 3emm 32 | vec vog 67
42mA Max vocasw AGL3 | 1g5mA Max[ 1] 1 =
WE: RSVD on Sawtooth Peak rev 1.0 NCy—Y20 | VCCAPLL
. _PP1V0O5_SO_PCH VCCAPLL_CPI N21 | yooapLL 5 vecipos| 311, =PP1V05_S0_PCH VCC .
57mA Max V21 | vecaPLL veepos| Hit 1499mA Max[ 1]
VCCLPOS H;
[v] Al
NCx213 | popsusa § xﬁg: 3 PLA;aIEéIBUUgSDD AGLO: 2. 54
AZALI A/ HDA
. _=PP3V3R1V5_S0SW PCH VCCSUSHDA AHLA | ocHDA HEJ DCPsUsBYP| ACGLY PPVOUT S5 PCH DCPSUSBYP_R 15' 112 PPVOUT S5 PCH DCPSUSBYP
11mA Max DCPSUSBYPM RHVE&*W B+¢85 i Power ed in DeepSx % 5
» | VRV USs2r AzALT A VOLTAGEST. 05V M:]ZCE'\QV VOLTAGEST. 05V 1C0899
AHL
NCx—— DePsus2 v AE9 _ =PP1V0O5_SOM PCH VCCASW ., & 201 v
vecasw AR 473mA Max( 1] 2 é\g
. _=PP3V3_SUS PCH VCCSUS GPl O A | vocsuss_3 vocasw A8 -
—:5 oA Max( 1] A9 | vocsuss s g - exepse-roess: osoo: 2. s4mm
pepsust| APLO -
. _=PP3V3_S5_PCH VCCDSW AH10 | vocpsve_a 3 popsus1 A8 5 &
114mA Max 6
. _=PP3V3_ S0 _PCH VCC3_3 _GPIO V8 |vees 3 THERMAL SENSOR
40mA Mex[ 1] [_v®|vocs s vocTst_s| 915 =PP1V5_S0_PCH VCCTS .
3mA Max
K14 =
1 _PP1V05_S0_PCH_VCC | CC 318 | yeoaik VoS 3Te PR3V3_SQ_PCH VCCTS e
VOOCLK:  200mA Max K19 | voooLk Vo33 1A Max[ 1]
A20 SERIAL 10
.. _PP1VO5_S0_PCH VCCACLKPLL VOCACLKPLL vecso o U —PP3V3RIVS_S0_PCH VCCSDI O 11 0 o
31mA Max VeosDI CEM— ISYNC VASTER=J41 SYNC DATE=10/ 23/ 2017
. _=PP1V05_S0_PCH_VCCCLK 317 | ook X T
VCCCLK:  200mA Max % veoeLK 8[sus csal LLaTer CPU & PCH Power
T21 | voooLk = bopsusal AB8 T
NCx L8 | RsvD ——xNC Appl e Inc 051- 1573
WF: RSVD on Sawtooth Peak rev 1.0 NCX% RSVD A0 o b ™
NCx————{ RSVD ~ RSVDL_="5¢ NC W RSVD on Sawtooth Peak rev 1.0
g NOTI CE OF PROPRI ETARY PROPERTY:
» _=PP3V3_SUS PCH VCCSUS | CC AE20 | yecsuss_3 B voct_os| AGLE o =PP1V0O5_S0_PCH VCCI O USB2 ., THELNEQRVATION_OONTAL NED HEREI N | S THE
3.3mA Max[ 1] AE21 | vocsuss_3 voot_05[ AS7 | 213mA Wax[ 1] T POSLSSIR AGREES ' TO THE FOLLOW NG
B LPT LP POAER B | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
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AP22

OM T_TABLE
CRI TI CAL

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

ARI1

ARIL5

ARL7

AR23

AR31

AR33

AR39

AR43

AR49

ARS

AR52

AT13

AT35

AT37

AT40

AT42

AT43

AT46

AT49

AT61

AT62

AT63

AUL

AULG6

AUL8

AU20

AU22

AU24

AU26

AU28

AU30

AU33

AUS1

AUS3

AUS5

AU57

AUS9

AV14

AV16

AV20

AV24

AV28

AV33

AV34

AV36

AV39

AVA1

AV43

AV46

AV49

OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
et
SYM 14 OF 19
ALl |\ eq vss| AJ35
AT | yes ves AJ39
A8 | yes ves AJAT
27 | ves ves AJ43
A28 | yes ves AJ45
A32 | ves ves AJA7
A36 | ves ves AJ50
AZ0 | yes ves AJ52
AZL | oo ves AJ54
ATB | \es ves AJ56
A52 | ves ves AJS8
A56 | ves ves AJ60
AAL | yes ves AJ63
ARS8 | s ves ARZ3
ABIO | yes ves AR3
AB20 | yes ves AKSZ
AB22 | yes ves ALIO
AB7 | ves ves ALI3
ACET | yes ves ALT7
AD2T | yes ves AL20
AD3 | ves ved AL22
ADG3 | yes ves AL23
AET0 | yes ves AL26
AE5 | ves ves AL29
AE58 | s ves AL31
AFTT | yes ves AL33
AFIZ | yes ves AL36
AFIZ | oo ves AL39
AFT5 | yes ves AL40
AFI7 | ves ves AL45
AFI8 | yes ves] ALA46
AGL | ves ves AL5T
AGIT | yes ves AL52
AT | yes ves AL54
A3 | yes ves AL57
ATE0 | yes ves ALE0
AT | s ves ALBT
ATEZ | yes ves AML
AE3 | s ves AML7
AFL7 | yes ves AME3
AFLY | yes ves AMBT
AF20 | s ves] ANG2
AFPZ | yee ves ANL7
AF2Z | s ves ANZ3
AF2B | oo ves ANBT
AF30 | yes ves ANBZ
AFBZ | oo ves ANBS
AFBZ | oo ves] ANBG
AF3E | yes ves ANBO
AFB8 | s ves ANAD
AFAO | yes ved] ANGZ
AFAZ | s ves ANA3
AFAZ | oo ves ANAS
AFAD | s ves] ANAG
AFBT | yes ves ANAB
AF53 | s ves] ANAD
AF55 | yes ves ANGT
AF57 | yes ves ANG2
AJI3 | yes ves ANGO
ATIZ | yes ves ANG3
AJ23 | yes ves AN7
AJ25 | yes ves APIO
AJ27 | ves ves APL7
AJ29 | yes ves AP20

AV51

AV55

U0500
BROADVELL- ULT
2C+GT2

SYM 15 OF 19

OM T_TABLE
CRI TI CAL

F46

F50

F54

F58

F61

vs vsg AV59
ves ves| AV
ves ves| AVLE
ves ves| AVEZ
ves vas| AVB3
ves ves| AVB5
ves ves| AVBT
VSs VSE AW
ves Ve AWIO
ves Vel A2
ves ves| AEZ
ves Vel AT
ves vas| AVBO
ves ves| AVBT
ves ves| AVBY
ves vas| A0
ves vee AYIT
ves ves| AYI6
ves ves| AYIS
ves vee AY22
ves vad AY2Z
ves ves| AYZ6
ves vaa AY30
ves ves| AY33
ves vae| AYZ
ves ves| AY5T
ves ves| AY53
ves ves| AY57
ves vesl AY59
ves ves| AY6
ves Ve B20
ves Ve B24
ves ves| B26
ves ves| B28
ves ves| B32
ves ves| B36
vss VSS B4

VSs VSE B40
VSs VSE B44
VSs VSE B48
ves ves| B52
ves ves| B56
ves ves| BBO
VSs VSE Cl1
VSs VSE C14
VSs VSE C18
VSs VSE C20
VSs VSE <25
VSs VSE 27
VSs VSE 38
VSs VSE 39
VSs VSE 7
ves vee D12
ves vee| D14
ves ves| D18
vss VSS D2

VSs VSE D21
VSs VSE D23
VSs VSE D25
VSs VSE D26
VSs VSE D27
VSs VSE D29
VSs VSE 530
VSs VSE D31

U0500
BROADVELL- ULT
2C+GT2

VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs

SYM 16 OF 19
vss| H17

vss| o7
VSS| J10
VSS| J22
ves J59
VSS| J63
VSS| K1

VSS| K12
VSS| L13
VSS| L15
VSS| L17
VSS| L18
VSS| L20
VSS| L58
VSS| L61
VSS| L7

VSS| M22
VSS| N10
VSS| N3

ves P59
ves] P63
Vs RO
VSS| R22
VSS| R8

VSS| T1

ves 158
VSS| U20
VSS| U22
VSS| U6l
VSS| 93]

Ve VIO
VSS| V3

VSS|
VSS|

VSS|
VSS| Y10

vss| Y29
vss| Y63

vss| V58
vss| AHA6
vss| V23

vss_sense| E62

6l

CPU VCCSENSE N oo 55 7

vas| AHLE

BOM_COST_GROUP=CPU
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8 7 6 5 4 3 2 1
CPU VCC Decoupl i ng
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
o 42 s _=PPVCC SO_CPU Appl e i npl ement ati on : 18x 22uF 0603 stuff, 80x 22uF 0603 nost uf f
CRITICAL | CRITICAL | CRITICAL| ORI TICAL | CRI TICAL CRITICAL | CRITICAL ] ORI TICAL] ORI TICAL | CR TILCAL CRITICAL | CRITICAL] CRITICAL] CRITILCAL| CRTLCAL | ORI T CRI TI CAL
ClOOO C10F01 1 C1002 1C 1003 1 C1004 1 C1008 1 Cl/UOFOQ 1Cl 0 0 |t Clé)Fll 1 C1012 1 C1014 1 C105A ClOSB 1 C105C Cl/UOFSD 1C10 C 05F
é%/n B T e ‘3@ T §i = § B TR The T &% Tl § : @ § %%2 - i%z T
D TABLE NO STUEE >STUFF T TABLE TABLE N STUEE | NO STUEE T TABLE TABLE, STUFF TABLE, TABLE STUFF 2r TABLE D
CRI | CAL CRITICAL | CRITICAL] ORI TICAL| ORI TICAL CRITICAL | CRITI CAL CRITICAL | CRITICAL Jz-
1C10 1C1019 C1020 1C1021 [1C1030 1 C104E 1} C104F 1 C106D 1 C106E
. %é)/u £ %é%/UF PF ~ - I2PF - - TOUF . PF
Tx Ixﬁn ¢ %’yCERM %’yCERM 2 8>CERM xﬁn T 8>CERM 2 %/yCERM
MR TABLE R TABL 0&&2 TABLE 2 2 2 &J?zr TABLE 2 2
CRI Tl CAL CRITICAL | CRITICAL | CRITICAL | CRI TI CAL CRI Tl CAL CRITICAL | CRITICAL| CRITICAL| CRITICAL
1 C1070 1C1072 |1 C1073 |1 ClO74 |1 C1075 1C1077 1C1081 |1C1082 |t C1083 C1084
— QUF - —10UF  —— %OO/EJF — 19UF - %OO/EJF - %OPF :: 12P
T&%f 3 8 [k - e i, W Tl T ke —FX% ]
7 _TABLE STUFF | NG STUEE TABLE NO_STUEE NO STUEE | NO STUFE NO STUFF
CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [CRITICAL | CRITICAL | CRI TI CAL J;
1C1085 |1C1086 |[1C1087 |1C1088 |1C1l089 |t C1090 1CL091 |2 C1092 1 C1093 1 C1094 1C1095 |t C1096 1 C1097
—1gPF  ——10UF  ——12PF ::% WE —— 12PF _% B ——1gPF  — - - :%O},JF ::% b
e e T B oo [ & e Tl T o T Bl Bl |l T8 T i, g s
NO STUEE NO STUEE STUFF NO STUFE | NO STU
CRI Tl CAL NO STUFF | CRITICAL | NO ST UFF NO STUFF | NO STUFF | NO STUFF CRI Tl CAL
C 1 C1022 |*Cl023 |2 C1|9F24 is C10F25 s C1026 __1C 0 7 C1028 1 C1029 1 C10F32 1C1033 [1C1034 |t C1|9F35 1 C1|9F36 1 C1|9F37 1 C1|9F38 C
170 S S iy ¥ U S T T She TG S i S =
az TABL 2 2 0402 az TABL 0 2 2 2 0402 2 az TABL | 2 2 2 2
NO STUFF NO STUFF | NO STUFF NO STUFF | NO STUFF =
| ClL(J)F39 | C1|9F44 | %;L}(J)F45 | %&46 | é% 47 _1%%0 8 C1|9F49
% — 2 —— 20% — 20% — 20% — T 2R
—F 8432 2 BEM |2 648, % %582 % %582 % %582 Z (35, CERM
NO STUFF | NO STUFF NO STUFF STUFF NO STUFF CRITICAL | NO STUFF | NO STUFF NO STUFF STUFF |
1C1056 ([1Cl1057 |1C1058 |1Cl1059 |1C106 063 1 C1064 1 C1065 1C1066 ([1C1067 |1Cl068 |1Cl069 |t C1098 1 C1099 C109A
——% WF = 10UF = 1gPF _% JUF :—% F = % — F — /U f— % WFE - ——1gPF  —— 12PF % — %
Tl [le ok~ [l [ T T s Tl Tl FHees Tl T %FW—FX
TABLE|
NO STUFF NO STUFF NO STUFF NO STUFF F NO STUFF NO STUFF J:-
1C109B |1 Cl109C |1 C1l09D |1 Cl109E |1 C10 1C108A |t ClOSB 1C108C |1 C 0 1Cl108E |1Cl108F |[1Cl107A |[1Cl07B
- %é%,yF ——1gPF = % WF - —=1gPF = %gg% — IgPF - %é%,yF - %é?,u :: % WF - —=1gPF  — éa/yF —— 12PF
—F 64 2 2 4§éCERM 2 64 2 2 4§éCERM 2 5 2 4§éCERM 2 4§éCERM 2 6(482 2 & 8 2 6(482 2 4§éCERM 2 6(4 2 2 4§éCERM
B 1 B
CRI Tl CAL €L
1C10%§10 00450HM
5 %g, PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
qs TN 13850942 18 CAP, CER, 10UF, 20% 4V, X6S, HRZTL, 0402 CRI Tl CAL C1000, C1004, C1008, C1012, C1018, C1019, C1020, C1022, C1026, C1034, C1065, C1070, C1074, C105A, C105C, C105D, CL04F, C1O5F
CPU VDDQ DECOUPLI NG
PPVMEM O SO CPU Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603
w8 = Appl e i npl enent ati on . 2x 2.2uF 0402, 6x 10uF 0402 CPU VCC m C O u p I i n g |
1C1040 |1C1041 (1Cl042 (1C1043
ZOO%UF - ZOO%UF - ZOOQ,U ZOO%U Added 2 extra 2.2uF per Harris Beach v0.9 schematic
Thh Th TR T |
J:_ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noi se Fl oor Reasons (Radar # 17754026).
|ic C1050 _L01051_L01052 _]_01L5)F53 1 C1054 _]_01555 [:c1079 C108
A T émst 1 oél%/li(\r)R—lr émst I%o%ﬁfw T%;émxw I%; X5R T %ooe T 5 0G A
G\A ABL %IC MASTER=J41 SYNC DATE=10/ 23/ 2013
OM T_TABLE T
= CPU Decoupl i ng
NO STUFF d} Appl e I nc. _ 05 1573 D
*c1060 .|*C1061 ° " 80,0
- 70 27 OUF 1x Bul k nostuff, Harris Beach has 2x nostuff NOT! CE OF PROPRI ETARY PROPERTY: —
z XNE - B2- SM TEEPI Né_rm L%%A&QERPEERE N IS THE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON T o e s, L%;&;‘ﬁf"w“ﬁ, enceE
13850801 6 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 CRI Tl CAL C1050, C1051, C1052, C1053, C1054, C1055 T T e e 1T /N WHoLE OR PART
BOM_COST_GROUP=CPU || 1V ALL R GHTS RESERVED
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6 5

4

2 1

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

e s =PP3V3_S5_PCH VCCDSW

NO_STUFF
C12100 !

3
By 2
o'

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)

e 14 s _=PP3V3_SUS PCH VCC SPI

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)

NO_STUFF
Cl2021
0. 1UF

: %
%Lé\f 2
6%
BYPASS=UL0500. Y8: : 6. 35mm

e o =PP3V3_SUS PCH VCCSUS GPI O

C1204 1
L

Sy
X5R- CERgL%
BYPASS=U0500. ACD: : 12. 7mm

PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
P Vo

e s _=PP3V.

RT
C12061
e

lLé/
& 2
4
BvPASS=L0S00. AL . 387

(PCH 3.3V/ 1.8V SDI O PWR)

PCH VCCSDI O BYPASS

68 40 8

=PP3V3R1V8_S0_PCH VCCSDI O

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

63 17 8

C1208

BYPASS=U0500. U8: : 6. 35mm

g&"L
2T
-

)
=PP3V3R1V5_S0SW PCH VCCSUSHDA

C12101:
1

10%

&Lé&’z
702

BYPASS=U0500. AH14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
s =PP3V3_SO0_PCH VCC3_3_GPl O

01212l
X5R- CER%% I

C1214l
ki I

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PVR)
s =PP3V3_S0_PCH VCCTS

=PP1V05_S0_PCH PLLFI LTERS

68

??mA Max

s =PP1VO5_SO0SW PCH VCCPLL_HSI O

83mA Max

PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL

BOM OPTI ON

138S0801 1 CAP, CER, 10UF, 20% 6. 3V,

HRZTL, 0402 Cl1262

CRI TI CAL

W dcat Point-LP current estimates from Wldcat Point-LP PCH EDS, Doc# 515621, Rev. 0.9

as well as fromclarification email, from Srini,

dated 9/10/2012 2:11pm

1,0 PPLV PCH_V/ KPLL_ R 1 2
178w fr : 0603
F ACEET OV C12701
ATUE

120 PP1V05 SO PCH VCC | CC R 1 2
1708w fr : 0603
F ACEET OV C1275 1

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
=PP1V05_SOM PCH VCCASW

68 8

NO_STUFF

BYPASS=LDS00. AFD: : 12
NPASSLUGB00. ALS: |8, 35mm

PCH VCC BYPASS )
(PCH 1. 05V CORE PVR)
s s _=PP1V0O5_S0_PCH VCC

2 1C1251
8 % N %ﬁ/
b

il

Cl 551
b —— —

W T

BYPASS=U0S00. J11: : 12, 7nm
YPASS=U0500. I1L: : 6
NPASSSUDB00

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PVIR)
=PP1V05_S0SW PCH VCCHSI O

68 8

b

BYPASS=U0500. K9: : 6. 35mm

BYPASS=UDS00. L10: : 6. 35
YPASS=U0500.

CRI TI CAL

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

C1260 1 ClZf:Eé;_l 1

AES: : 6. 35mm

nm
MD: : 6. 35mm

PCH VCCACLKPLL FI LTER/ BYPASS

(PCH 1. 05V ACLK PLL PWR)

PP1VO5_ S0 PCH VCCACLKPLL

: 31mA Max

20%

ok65 *

BYPASS=U0500. A20: : 12. 7nm

BYPASS-LDS00. A20: : 12

YPASS=0!

CRI TI CAL

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

500, 20 |8 35rrm__

1 Cl1276 1t
hok -]
7 / 4k — —
2 2
R1280 088? 0%8?
L 07 BYPASS=0500. J16: ¢ 12, 7
L LAAN w500 910 <12 7m
5% YPASS=U0500. J18: : 6 35"111___
ELF ori T cAL
N(L)152T gl(:)F PCH OPl VCCAPLL FI LTER/ BYPASS
(PCH 1. 05V CPl PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1V05 SO_PCH VCCAPLL_CPI
1 2
0603 VatraceRtosv o 07 S7m NBX
NO STUFF | NO STUFF
C1280 C12811: 1C1282
e 47} %:: _— ig'%
2 2 2
CERNbEE CERNLEE 285
BYPASS=0500. ARZL : 12, 7
SviAceTl0500. AR21: : 12, 7rm
BYPASS=U0500. AA21: : 6. 35"111___

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL

.07

2

C1290 1

BYPASS=U0500. B11: : 12. 7nm
BYPASS-LOS00. BLL: : 12

—I.

92

NO STUFH
C1291 1 v

12
]

i o/

it 7| cepeh ig

1
2

7nm
YPASS=U0500. B11: : 6. 35mmL

PCH VCCUSB3PLL FI LTER/ BYPASS

PVR)
PP1VO5 SOSW PCH VCCSATA3PLL ;..

42mA Max

41mA Max

1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1V0O5_ SOSW PCH VCCUSB3PLL .,
1 2 o .07
0603 ACE=T. V
C12951 1C1297
47 4 ing/F
o 5

BYPASS=U0500. B18: : 12. 7nm

BYPASS=U0500. B18: : 6. 35mm

VCLTAGE:;. o5v

Cl2711 1C1272
4ane —— — =
2 /2 > \7)
o888 il

PCH VCCCLK FI LTER/ BYPASS

(PCH 1. 05V VCOCLK PWR)
PP1VO5_ SO0 PCH VCC | CC
VCLTAGE:;. 05V

1C1277
=

0%
5

BOM_COST_GROUP=CPU

PCH VCCl O BYPASS

(PCH 1. 05V USB2 PWR)
=PP1V05_S0_PCH VCCl O UsB2

Cl264 1
1UF
0% ——

2

68 8

0
BYPASS=U0500. AGL6: : 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
=PP1V05_S0_PCH VCCCLK

Cl2661| Cl267:
1})@) 1})@):
el G

BYPASS=U0500. J17: : 6. 35mm
BYPASS=U0500. R21: : 6. 35mm

68 8

8 12

8

?2?mA Max

NC_VASTER=J41

SYNC _DATE=10/ 23/ 201,

TTILE

PCH Decoupl

ng

|

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE

PROPRI ETARY PROPERTY OF APPLI

THE POSESSOR AGREES TO THE FClLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

051-1573
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D
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8

68 13 8 _=PPVRTC G3 PCH

SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 2012 N\

ISYNC MASTER=J41
TTILE

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

TG NOVEET

051- 1573

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

OM T_TABLE
AR R CRI TI CAL
R1300 R1303 R1302 R1301 AV 00500
20K 20K 330K M 75 17 PCH CLK32K RTCX1 RTCXL BROADVBLLY LT
120w § $%ow 120w $oow 1 PCH_CLK32K RTCX2 RTCX2 2C+ET2
201, 5201 201, 5201 SYMB OF 19 PCle Port assignnents:
75 |__PCH | NTRUDER L - AUGO | NTRUDER* SATA_RNO/ PERNG_L3 J5 PCIE SSD D2R N<3> 32 71 81
N | NTVRVEN . AV7 || \rvRvEN SATA_RPO/ PERP6_L3[ "2 g PCE SSDDPRP<3> = cemqaene
AV O sara_Tnos PETNG_L3| BLS E SSD RD C Ne3> e OO0 lLane 3
PCH SRTCRST L . . _
s - O SRTCRST E SATA_TPO/ PETP6_L3 > PCIE SSD R2D C P<3> oo 52 1o
7s RTC RESET L - AWO RTCRST*
SATA_RN1/ PE%iLZ%‘%mu 71 81
1 1
C131%2 J (1:&,:303 7 10 qEHDA BIT QLK R1310 33 IAAAZ s HDA BIT CLK R "B | oA BCLK/ 1 250_SCLK SATA RP1/PERPG L2l — gu—POESSDDERP<2> ________ermyoe o )
5% - - |
VAN 2 B FLAce NEARA 0500, Ave: 2 27m saTA_TNL/ PETNG_L2| AL7 o POE SSD RPD C Ne2> e ne S0 Lane
205 iy 75 49 (OT}—HDA SYNC R1311 33 LAAAZ zs HDA_SYNC R - AV11 | ppa syng | 280 SFRM SATA_TP1/ PETP6_L2 PCI E SSD R2D C P<2> —
PUACE_NEARSL0500, AV11: 1. 27mm (1 PO-PLTRST)
75 40 ¢ogr}—HDA RST L R1312 33 IAANZ 7s HDA RST R L - AU8 HDA_RST*/ 1 2S_MCLK SATA_RN\2/ PE%le_’ég_‘M@u 71 81
= PUACE_NEARSL0S0b, ALE: 1 27mm AYL0 of sATaRPPERP L1l O o, POESSDDPRP<l>  gmenw
HDA_SDI NO
D e e AU ﬂig 2; : ;z}zg g| saTa Tne PETNG_L1| B4 E SSD RPD C Ne1> wme oD Lanel
6o - - o |  SATA TP2/ PETP6_L1 PCIE SSD R2D C P<1> 32 71 61
1PD < — %10
<
HDA_SDOUT R1313 33 2 HDA SDOUT R AULL 5
75 49 T} NN 5550w v — 201 - HDA SO 2205730 & saTA_RNa/ PERNG_LO| FS PCI E SSD D2R N<0> 27 e
PLACE_NEAR=LDS00. AULL: 1. 27mm
P Pot 1281 TXD AVLO | s pook Ene/ 1 251 TXD SATA_RP3/ PERP6_LO, PCl E_SSD D?R P<0> 27 e o Lane o
o _TP_PCH 1251 SFRM =KGIG HDA_DOCK_RST*/ | 2S1_SFRM|  SATA_TNa/ PETNG_Lo|_CL7 PCIE SSD R2D C N<0> 27 e ane
SATA_TP3/ PETP6_LO &  PCLE SSD ROD C P<0> oD 2 1o
s _TP_PCH 1251 SCLK Y8 li2s1 sak
saTAoGR/ aPl asal V1 XDP_SSD PCIE3 SEL L "
AUG2 SATA1GP/ GPI 085! UL XDP_SSD PCIE2_SEL_L m,s
XDP_PCH TRST L PCH. *
16 > CH TRS - Q) PCH_TRST’ SATA2GP/ GPl 36 @=—XDP SSD POIEL SEL L g o
75 10 [OMy-—X02_PCH TCK E62 | pa Tok (6o SATA3GP/ Pl 87| ACL g  XDP SSD POIEO SEL L am
G ADB1 ‘" h
7 10 [Ey-—X0P o - PCH.TDI (iry saTA | Rer| AL2 __PP1V05 SOSW PCH VCCSATA3PLL o
5 16 (@OE}—XOP_PCH TDO " EBL | po Too
Q 1
7 10 [y XOP_PCH TN 262 |por Tvs ey g revol L4 o R1370
I\Kﬁ& RSVD - RSVD&(NC 120w
Y01
N2 | rsvo w B e seseeuns00. caz 2 samm
RCOMP PCH _SATA RCOVP
o POHITAG @ fF63 [iran SATA .
NC:M RSVD SATALED* U3 - PCH SATALED L 12
OM T_TABLE
CRI TI CAL
UO500
BROADVELL- ULT
2E&A2
SYM 6 OF 19
sa _TP_PCI E_CLK100M ENETSDN - A3 | o kout_Pal E_NO 4] XTAL24_| %‘%@n s
oo TP PCIE CLKIOOMENETSDP g < [ CLKOUT_PCI E_PO % XTAL24_OUT| - PCH CLK24M XTALOUT ooy 7 s
112 _ENETSD CLKREQ L - W2 | po ecLKRQ* I GPI O18 3 PP1V05 SO PCH VCCACLKPLL o
. PCI E_CLK100M CAVERA N B41 | o kour_PoE N1 é rovi 2L o 'R1380
o171 34 PCl E_CLK100M CAMVERA P AAT| oL kauT_PCIE_PL 3 RSVD_XGEINC 3. 01K
1o
%2 12 [Ty CAMERA CLKREQ L Y5 | po ECLKRQL*/ GPI O19 ;/jjnw
2 PLACE_NEAR=U0500. C26: 2. 54nm
o171 o (oo POLE CLKIOOM AP N - AL | o kour_Pal E_Ne DI FFCLK_BI Asrer| C26 PCH DI FECLK Bl ASREF
81 71 o0 (OOT} PCl E CLK100M AP P - CLKOUT_PCI E_P2
ADL *
s 12 [rRy—AP CLKREQ L - PCl ECLKRQ2* / GPI 020 TESTLOA gi PCH TESTLOW C35 RI390 10K izpp 2
?_L391 10K 5% 1/ 20W M 201
o _TP_PCIE_CLK100M FWWN B38 | o kaur_paiE N3 TESTLOY TESTLON C34 NN oo
TP_PCl E_CLK100M FWP b C37 - . TesTLoW AK8 PCH TESTLOW AK8 R1392 10K LAAA2L
69 = CLKOUT_PCI E_P3 TesTLON AL8 PCH TESTLOW AL8 R1393 10K LAANZ 5% 2w M 201
12 _[FW CLKREQ L - N1 | po EcLKR®B*/ GPI 21 S% 120w W 201
81 71 25 PCl E_CLK100M TBT N A39 CLKOUT_PCI E_N4 CLKOUT_LPC_0| AN15 LPC CLK24M SMC R 17 75
o171 25 qoom—PCALE CLKIOOMTBT P~~~ g =27 [ CLKOUT_PCI E_P4 akaur Lec 1| AP15 - TP LPC CLK24M LPCPLUS
25 12 [Ty TBT_CLKREQ L U5 | poy ECLKROM* 1 GPI 022 (1 PD- FYRaY
8171 32 PCl E_CLK100M SSD N B37 CLKOUT_PCI E_N5 CLKOUT_| TPXDP_| %g_‘% 69
o171 52 ¢Qo—POLE CLKI00M SSD P - CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P - TP_| TPXDP_CLK100MP o
% 12 [p—SSD_CLKREQ L - 2 | POIECLKRGE* / GPI C23
=PP3V3 SO PCH GPI O 13 15 18 26 65 68
R1375 100K PCH SATALED L
NN ——mow o ’2
R1340 100K 1apnp 2 ENETSD CLKREQ L 27
R1341 100K 1 AAAZ S% oW W 201 CAVERA CLKREO L 1233
R1342 20K VNN S% oW M 201 Ap QLKREQ L 12 66
R1343 100K LAAN2 S% oW M 201 by o KREQ L 12
R1344 100K LAAN2 S% MW M 201 1RT QLKREQ L 12 25
R1345 10K VNN S%  Meow W 29! SSD CLKREQ L 12 32
5% 1/ 20W M 201

BOM_COST_GROUP=CPU | IV ALL R GHTS RESERVED
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OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
22
R1400 kept for debug purposes. SYSTEMS:,%,?E;F,\E%GENENT
o D PCH SUSACK_L - AKZO SUSACK* (I PU) pswwRVEN AV @=—=PCH DSWRMEN
mnwrmm PMSYSRST L g ASSsys reser PRk AVS o PM DSW PWRGD - e s
lati NO STUFF 7 3 17 10 > PM PCH_SYS PVROK g, AR | 5vs purok (1PD-Deepsx) wkerA5 o POEWKEL —  muass R1451
1
SLP_SO0# | sol ati on R140(3 1 > PM_PCH_PVRCK Y7 | por Purak akrov/cpl 82| V5 gy PM CLKRUN L D 5w 100K
o0 65 26 10 15 13 12 _=PP3V. P 1 1280 v o PM_PCH_APWROK o PB5 | apvroc sus sTAT+ /Pl os1 [ AGH g LPCPWRDWN L ey y
] 0201, wiwwq@m PLT RESET L o AG7p Tret susoLi apl o2 AES g, PM CLK32K SUSCLK R rom s ’
1 C14U%0 o PM RSMRST L AV | svrsT* SLP_S5+/ GPI 063 AP5 . PM SLP_S5_L o)) FEELEN =
o L ——
2 §g§ CERM ~ PCH_SUSWARN_L o2V | suswrv suspwronacr Pl g0 LR sar N6 gy PMISIP SA L rymseasaee
1
CRI TI CAL mwwomm PMPWRBIN L g A7 purere (1PY spsATA o PMSLP S3 L D 0 17 10 50 01 00 1
7aLvCICDB o = 2 2 [my_SMC_ADAPTER EN - 8 ACPRESENT/ GPI CB1 spaALS o TP PMSLP AL 7
2
.- PM BATLOW L AN4 AP4 PM SLP L 130
% 10 12 @y PM SLP_S0_L 461420_1 oo PMBATLONL g A7 [BATLOW/ GPIOT2 SLP_sUs* :
NG PCH PM SLP_SO_L 23 stp sor stpLav A7 o TP PCH SLP LANL .
3 s e _TP_P LP AN L AVb SLP_W.AN*/ GPl (29
NC
SLP_SO0# can be driven high outside of SO OM T_TABLE
Ul1420 ensures signal will only be high in SO. CRI TI CAL
U0500
BROADVELL- ULT
2E&A2
SYM 9 OF 19
neqoy EDP BKLT PV o B8 lepp paen 9 WBﬁURLQKw_'_‘%@ %
< 30
os 13 om--EDP_BKLT EN A9 | Epp BKLEN % (PREBRCTRITA - DP_TBTSNK( DATA
=DP_TBTSNK1_DDC CLK
o5 1 EDP_PANEL_PWR C6 | epp voDEN = DDPC_CTRLCLK| 0
s @)= —ANEL VR e — | EDP 2 ——= Fan
(PRESACTREOA]A biT _* DP_TBTSNKL DDC DATA =2
26 13 TBT PVWR REQ L U6 | p roav/ Pl O77 E
4 SMC _RUNTI ME SCI _L Pl RQB*/ GPI O78 o
3 1 m—‘—m— a pore_Auxn_CD DP_TBTSNKO _AUXCH C N 25 77
e AUD_| P_PERI PHERAL _DET PI RQC*/ GPI O79 a B ™ 5 ookt ALNCE &
O ssh BGOT — |, ROD*/ GPI 080 DDPC_AUXN = =DP_TBTSNKL AUXCH C N &y o
Q== pors_Auxp| B3 DP_TBTSNKO_AUXCH C P 25 77
w TP _PCl _PME L - ADA | pver (1 PUY) o DDPC_AUXP) A6 @=p=DP_TBTSNK1 AUXCH C P ~m o
nugm CODPWRENL L Jleios
o 12 DP_AUXCH I SOL_L &Pl 052 bope_tp0 B o, DP TBTSNKO HPD ~  amyas
B L — i e v g SDETBLIN D -
7 13 qg-AUD_| PHS SW TCH _EN . Pl 083 e e D6 o DP I NT_HPD am =
=PP3V3 S5 PCH GPIO .6
=PP3V: P ] 12 13 15 10 20 05 60
R1405 1K 2 PM PWRBTN L 1310 30 75
5% 1/20W M 201
R1410 10K 2 PM BATLOW L 1327 3
R1452 10K 5% 1/20W M 201
R1455 10]( z 2 5% 1/20W M 201 PC‘ E \AAKE L s
PM CLKRUN L s
. ~ z 2 5% 1/20W M 201 CL U 28
R1460 100K 2 PM SLP_S5_L 1330 6
RI461 100K . p o% T2OW W 201 pM PS4 L 1318 31 37 38 64 65
R 2 100K 1 p O% 1T20W W 201 py g p S3_ L 1317 15 30 64 66 71
R1463 100K . o 5% 120W W 201 pNp gl p SO L 1318 38
R1464 100K 1 2 2 iim ﬁ ;gi PM SLP_SUS_L
R1430 100K 1 2 EDP_BKLT_EN 16
R14371 100K 1 2 % 1;20‘” M 201 EDP PANEL_PWR 1368
. 5% 1/20W M 201 =
«__zzg 100K 1 2 S — TBT_PWR REQ L 1226 SYN(IEI r\/vAlet TER=J41 SYNC DATE=02/21/ 201
R1 10K 1 2 5% SMC_RUNTIME SCI_L 133 CH G-
R1 % 100K 1 2 : ﬁm ; ﬁ AUD | P_PERI PHERAL _DET _ ,, », P PM PCl / ,mx : |
1 100K 2 O% D_BOOT o a "
j L 5% 17 20W MF 20T S8 i Ap le | nc 051-1573 | D
R1445 100K 1 2 ODD PWR EN L wn P -
R1446 100K 1 2 % TTZOW M 20T 5p AUXCH | SAL_L S 8.0.0
R / 100K 1 2 >% 7w W 20T ENET LOW PWR o NOTI CE OF PROPRI ETARY PROPERTY:
L 8 100K 1 2 50" 1720w K 20T AUD PWR_EN 13 64 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
R1 O 100K 1 o % I720W 20T AUD | PHS SW TCH EN - ?EEQ%PEEQTHE%&L&%@
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
1 Il NOT TO REPRODUCE OR COPY I T
— 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART

BOM_COST_GROUP=CPUJ I v ALL R GHTS RESERVED

WWIE.MANUAIS.CLAN.SU 7 6 5 4 3 l 2




=PP3V3_SUS_PCH GPI O o8
=PP3V3_SUS PCH VCC SPI

OM T_TABLE
PCle Port Assignnents: CRI TI CAL USB Port Assignnents:
. PCl E_TBT_D2R _N<0> F10 [perns_Lo UULUU [ usB2no| ANB USB_EXTA N 35 70
ooy POLE TBT DOR P<0> 0 E10 | peps_to BRODUELL" T | omopo[ A8 (0 USB EXTA P s Bxt A (LS/FS/HS)
Thunderbolt |ane 0
0171 25 PClE _TBT_R2D C N<O> @3 | pETN5_LO  SYM 11 OF 19 AR?
o o PCI E_TBT_R2D_C P<0> 22 | petps Lo USB2N1 B _EXIB N o 74 Ext B (LS/FS/HS)
ot 22 _ Use2p1| AT7_q o USB EXTB P o
o712 PCI E_TBT D2R N<1> 8 | PERNS_L1 ARS
o1 71 25 TR PCl E TBT D2R P<1> . E8 | perps L1 USB2N2 Sk USE E¥ r;l a1 s
h derbolt |ane 1 B USBZPZ_“—E 374 BT
Thunde I PCIE_TBT R2D C N<1> B23 | perng L1
wnws@m PO E TBT R2D C P<1> o, A28 IpeTps 11 usB2N3 | ARLO USB IR N o
usB2p3| AT10 USB IR P w0 IR
S PCl E_TBT_D2R N<2> HIO | pepng L2 . ———————CD
81 71 25 m%‘ﬂ PERP5_L2 usB2N4| AMLS USB_TPAD N 36 71 74 Trackpad
Thunderbolt | ane 2 I PClE TBT R2D C N<2> B21 | pETng L2 USBZPAM’_“M@% 71 74
o m s o PCLE TBT R2D C P<2> o 2L | PETPS_L2 UsB2NS | AML3 TP _USB 5N . nused
AN13 use
o171 25 PCl E_TBT D2R N<3> E6 | pERNS L3 USB2P5 o= P USB 5P .
o712 ey POLE TBT DPR P<3> - O PERPS_L3 UsB2Ne| APLL TP _USB CAMERAN o
Thunderbolt |ane 3 o 2 PCl E TBT R2D C N<3> B22 PETNG_L3 us2pe| ANLL TP USB CANERAP - Reserved: Canera
wnws@m PO E TBT R2D C P<3> o, A1 IpeTps 13
UsB2N7| ARL3 TP_USB_SDN . & S (HS
81 71 66 PCl E AP_D2R N Gl | pepag USBZP?LB“MEQ Reser ved: (HS)
o 7 e POl E_AP_D2R P ; F11 | perps wl, Lipo
Ai rPort ot 1166 PCIE AP R2D C N 29 | peTng E 9 USB3 Port Assignnents:
ane@mp PO EAP RRDCP o B%0]|peres usBaRrNL | $20 USB3_EXTA D2R N 55 71 72
usBarp1| H20 B3_EXTA D2R P 35 71 74
w _TP_PCl E FW D2RN - 13 | PERV Ext A (SS
« TP_PCIE_FW D2RP - 13| PERPA usssTh( 59 B3_EXTA R2D C Ngom « = = =9
. - ussaTP1| B34 g USB3 EXTA R2D C Py as 7 7
Reserved: FireWre - TP _PCIE FW R2D CN B29 | perra
« TP_PCIE FW R2D CP _' A29 | peTps use3rnz| E18 USB3_EXTB D2R N o6 717
usssrez| F18 o,  USB3 EXTB D2R P myes 71 vs
74 71 6 USB3RPCI E_SD_D2R N GL7 | PERNL/ USB3RNG Ext B (SS)
e USB3RPCI E_SD_D2R P F17 | peRe1/ USBSRPS usssTNz| 533 USB3_EXTB R2D C N gy oo 71 7 (s9)
SD Card Reader M =g ———— useaTP2| A33 g USB3 EXTB R2D C P rymy 6 7 7s
(& Ethernet if combo) 74 66 USB3RPCI E_SD R2D C N C30 | pETNI/ USB3TNG
74 o0 oo USB3RPCI E_SD R2D C P o— 1| PETPL/ USB3TP3
AJ10
81 71 34 PCl E_CANERA D2R N F15 | bERND/ USB3RNA USBRBI AS* Pt « PCH USB RBI AS
oo PGl E_CAVERA D2R P G5 | perpa/ Ussares USBRBI AS 13;@;:%%.:0 AI10: 2. 54mm
Camera o1 34 PCl E_CAMERA R2D C N B31 | pETNZ/ USB3TNA RSVD%M?( 22.6
o as PCI E CAVERA R2D C P A31 | PETP2/ USB3TP4 RevDl AMLO, o %‘éow
2201
NCx-E25 | RsvD oo/ GPl oo AL3 XDP_USB_EXTA OC L 1416
NCx-EL3 | RsvD oc1+/ Gpl oa1 [ ATL XDP_USB_EXTB OC L 16
11 s _PP1VO5_SOSW PCH VCCUSB3PLL s PCH PCl E_RCOVP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB_EXTC OC L Vani EURU =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
%
1/2
201, OM T_TABLE
PLACE_NEAR-UD500. A27: 2. S4rm CRI T1 CAL
U0500
BROADWELL- ULT
2qgr2
—~ SYM 7 OF 19
7 71 3 gy LPC_AD<O> R g 33 1 2 LPC _AD R<0> AULA | (s SMBALERT*/ GPI 011 AN2 P ALERT L 1
- LPC AD<1> )1 33 1 2 27 LPC AD R<1> AWL2 || A1
7: » :E PG AD=2> RIGZA2 33 AAATIL R W 0T | e AD Reze P Aviz | s 0 swuk%‘%@ s
o HEE L PC_AD<3> R 3 33 1 2 b”: 1720w LPC_AD R<3> AW | aps | 5 SVBDATA —— 22 L DRy 017178
wnwqmLPC FRAVE L RISAA 33 a2 ore oo LPCFRAVE R L o AVIZ4iemaer |y SMOALERT/GPIOGO| A2 g WOL EN s
[ SMLOCLK]_ANL SM._PCH 0_CLK a1 7s
s qm-SPL_CLKR o M isp 3K @ SMoDATA AK o g SM. PCH O DATA  —myuvs
1 PU) . n
CS0 Y7 " SML1ALERT# pul | -up not provided on this
s ar @ML—‘—C SPI 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ 0 page, may be wire-ORed into other signals.
69 M‘_Y“C SPI 7?&.10* SML1CLK_GPI 075 AU3 SML PCH 1 CLK s Ot herwi se, 100k pull-up to 3.3V SUS required.
69 M‘_A@C SPI 7CSZ’* SML1DATA/ GPI WAMA—_“ME 41 75
Py T
75 a2 SPL_MOSIL_R A2 | oo s
& b (1 POTI PD)
75 A7EM SPI _M SO < (1 PU 1 PD) Q?&K% 69
I PU)
75 47 MEM“_YG SPI _| &2 é (1 PU I PD) CL?DATA&“M 69
TPy
e ugySPL_10<3> g g Alisp 1cg (O CLRST* A4 g TP CLINK RESET L
TPy -

8 11 68

R1580 100K 1,/ 2 XDP_USB_EXTA OC L

RIS81 100K 1 \\AT2 o 1720% W 20T Y USB_EXTB_OC L

R1582 100K LAAAZ 5% 1720W M 201 wpp USB EXTC OC L

RI583 100K . , o0 IT20W M 20Ty heUSB EXTD L
SPI _| O<2>

J ng4g 1K 1.an2
1K 1,\/\/\/25"‘*

5%

TT20W M 201 gp| | O<3>
T720W M- 20T
PCH SVBALERT L

R1590 100K 1 2 -
RI591 100K LAAN2

5%

T720W V- 20T WOL EN
T720W V- 20T

14 16

14 16

14 16

14 16

14 47 75

14 47 75

14 71

SYNC _DATE=10/ 23/ 2012

ISYNC MASTER=J41
TTLE
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®
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THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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BOM GROUP BOM OPTI ONS _ s 55 17 16 8 s _—=PP1V0O5_S0_CPU VCCST
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
=PP3V3_S0_PCH GPl O ., 15 15 16 26 o5 s
. OM T_TABLE
RAMCFG3: H| | RAMCFG2: H  RAMCFGL: H : &Pl o2 CRI TI CAL
R1631'| |'R1636 R1635! : TBT_G2SX_BI DI R, requires 100k pull-up to SUS U500 pp—— - )
1005 %o(/)OK 10QK RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC BROADVELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
u 2@}@7 Bow 1/2 2@&LA2 g RN ceIce va =TBT Cl O PLUG EVENT 10 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 2 SYM 10 OF 19 T4 LPC SERl Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
o1 XDP PCH GPI O76 " P1 " s SERI RC_“#@ 15 38 71
15 16 18 ¢ =D AR BUBUSYHT G o7 2 por_opl_cove| AVLS s PCH OPl _COWP D
15 36 30 1y XDP MB RAMCFQD o % lepios & - Ao PLACE. NEAR=UDS00. AWLS: 2. 54mm
15 16 18 HDM _TBT MUX SEL_GPI 012 oM | LAN PHY_PWR CTRL/ GPI O12 255$ & R1655
15 16 18 - -
TP_MEM VDD SEL_1V5_L "6 | i a1s (1 PD-RsWRSTH) ‘1‘%‘03
D1600 wiqy XDP LPCPLUS GPIO o Ylleas aspl o_cst/ el ce3l R PCH GSPI0O CS L . 2961
e =TBT GRSX BIDIR A | Z‘K ' 10 15 oy XDP_PCH GPI 017 - B lear GsPlo_cLks cpi csal L6 PCH GSPI0_CLK 1
BATS4XM2T1 o 15 qoom—SD_RESET_L - "5 | chicoa BRpLp_M SO cPI 085 N6 PCH_GSPI 0_M SO 15 =
1o 36 38 39 2 15 > SMC_VAKE SO _L N5 | ari o7 (1 PD Deepsx) ERRLO PR o6 L8 PCH_GSPI 0_MOSI s
AD7
R1600! ,SM..A_NS ol o8 s 1 s/ apt a7 RY TPAD SPI CS L o
o5 = IPADUSE_LE_EN -1 apiiawcices 5 g TPADSPL OLK i -
W o 22 15 qom—SSD_PWR_EN - oL GPI 066 GBbj—M SO/ eI 089 N7 o TPAD _SPI_M SO am s o s
PCH TBT PCl E RESET L - o GPI 067 GSPI_MOSI / GPI 090 K2 TPAD SPI  MOSI 15 a7 78 13 15 16 18
= HDD_PWR_EN - el 58 ¢ &0
= s ¢ WAK _
d J1
16 15¢gy—XDP_SDOONN_STATE_CHANGE_L AT5 | oo 8o UARTO_RXD/ GPI 091, -~ AP_S01 X E L o
s 15 qom—SD_PVR_EN - AK4 | op) ou4 UARTO_TXD/ GPl 092, > @—HDM TBTMUX FLAG L Ty 15 o
2 15 o TBT_PWR_EN 7B | o1 017 UARTO_RTS*/ GPI 093 - & JTAG | SP_TDO rm o= o
1015 - XDP_JTAG | SP_TCK - o UARTO_CTS*/ GPI 094, @ AP _RESET L
115 @m—XDP_JTAG | SP_TDI - Y3 | el ono o g UART1_RXD/ @lm%m
2 Bor s qomITAG TBT_TMS_PCH - P3| oo 8 wenmocial @ g PCHUARTL TXD . Cl
71 2 15 ry—TPAD_SPI_I NT_L o 15 q@m—PCH HSI O PWR EN Y2 | Hsioparcpi o7t UARTL RsT+/cPice| 93 o PCH UARTLI RTS L
' R1682 w15 qom—TPAD _SPI | F_EN - 213 erias uARTL CTs*/ Pl ca| 94 oo PCH UARTL CTS L .
g 1010 1 RAMCE AH4
% 5/%0W 816 SEM‘W a4 | 200_SDA/ GPI 04, F2 P 12 DA 15
2 Wor e e swiva s — vy D l2c0 sc/cPics| F3__ o PCHI200 SCL .,
18 1 CAMERA PVWR _EN PCH GPl 045
TPAD SPI_INT GPIO46 L o @A A e - ™
. _TPAD SPl I NT_GPl O46 L  AG3 | e ous 12C1_SDA/GPI 06| - o, PCH I12C1 SDA
g F1
vy XOP MB RAMCEGL ~  AMB I l2ciscL/cPioT| T2 g PCH 12C1 SCL 15
wiscgy XOP MB RAMCFG2 o AV Igap soockariosa B3 o TBT POC RESET L oy Pull -up on TBT page
215 o SSD_SR EN_L +— P2 | pevsLpor el ce3 sDoawmicrioss| T4 g BT PWRRST L onusw .
ni@m AP SOIX WAKE SEL o @A fspio poner EN cPI 070 (§Bboﬁwgggsem_¢w@m Requi res connection to SMC via 1K series R
SSD RESET_L - L2 | pevsLp1/ coi cas SDI O_D1/ GPI %7%15 n
o o5 20 10 15 12 12 _=PP3V3_SO_PCH GPI O CAM POl E_RESET_L "B | pevsLp2/ P cao soiopeicrioss| S ge LCDIRQL ames
1K 2 V2 E2 o B
R1641 DY PCH TCO TI MER DI SABLE e TN SDI O D3/ GPI 069 o LCD PSR EN oo 55 o
=PP3V3_S5_PCH GPI O 1368
=PP3V3_S3RS4_PCH GPI O o
=PP3V3_S3SW SD RESET o R1694
=PP3V3_S3_PCH_GPl O o 10K
=PP3V3_S3RSO_CAMPWREN __,, ., 158w . p !
= 68 65 26 18 15 13 12 _—
;Egsxs SOR_IP_(EJ’I;LG:’:DO g wu PP3V3_SO_EDP_SW__ 1,291 5 660 100 B
o s PCH GSPIO_CS L R166 1 2
TBTLC for CR SO for RR ¥ PCH GSPIO_CLK RI661 100K 1.V, 5% Trzow w20t
R1610 100K 1 2 XDP_PCH_GPI O76 15 16 .« _PCH _GSPI 0_M SO RI662 100K 1 2 O%
W\/ 5% 17 20W NF 20T PC"' (BPI 0 I\/CGI R 333 100K 1/\/\/\/2 5% 17 20W NF 20T
R1614 100K 1, p2 XDP_LPCPLUS GPI O 15 16 * . 5% 1720W M 20T
R1I615 100K LAAN, 2 5% TT20W M 20T %o pCH GPI O17 15 16 53715 _TPAD SPI_CS L R1664 47K LAANA, 2
SD O\I M_E"n 17 20W NF 20T s a7 15 TPAD SPI CLK _‘__335 47K 1 2 5% 17 20W NF 20T |
D1 & — i TPAD_SPI _M SO RI666 47K 1 2 9%
R1616 100K 1 > SD RESET L e R1616 shoul d al so be stuffed if 75 37 15 AN 2o 70w 20T
R1I617 100K 1m2 S ITZOW W 20T VR WAKE SOl L . pl atform does not use SD card 75 a7 15 _TPAD_SPI _MOSI R T _ATK 1 AAN2 LT W01
R 100K 1 A A2 o% v W 20T 7pAD SPI_INT_L 15 36 71 a1 15 _AP_S0I X E_L R1 100K 1 2 _
R161 100K 1/\/\/\/2 5% 1720W M- 201 TpaD USB | F EN 1o 1o _HDM TBTMUX_FLAG L 100K 1/\/\/\/2 5% 1/ 20W M- 201
R16 100K 1 5> 5% 1720W WM 20T SSD PWR EN — 5% 1720W M- 201
— NN—595—TrZoW— 20T ez es ;s _PCH UART1_RXD R1672 100K LAAA 2
R1622 100K 1,,p2 . HDD PWR_EN - . JPCH_UART1_TXD RI673 100K 1 ,\n/2 o 1720W ; 70T -
R1I623 100K 1 o o% 1720w 201 XDP SDCONN_STATE CHANGE L ,; .6 s _PCH UART1 RTS L R1I674 100K LAANZ >% 1reow 201
R1I624 100K 1,/\\72 o T20W W 20T 5p pwR_EN - . PCH_UART1_CTS L RI675 100K 1 \\n/2 o7 T20W W 201
R1 325 100K 1 2 5% 17 20W NF 20T TBT PVR EN 15 25 R1676 100[( 5% 17 20W NF 20T
56 100K 1.V 5 5% TrZow W 20T s _PCH 1200_SDA 1 2
R .329 100K LAz owT—or XDP_JTAG | SP_TCK 1516 PCH | 2C0_SCL 100K 1 /2 S 20w W 20T
R16 1 2 °7 XDP_JTAG | SP_TDI 15 16 ® 5% 17 20W M- 20T
R1628 100K 1%2 5% T720W W 20T 3TAG TBT TMS_PCH 1518 s PCH 12C1_SDA R1678 100K 1 2
RI1629 100K 1,372 7% V200 W 29 PCH HSI O PWR EN 156 « PCH I 2C1_SCL 100K 1 y\/2 5% 1720 W20
R1 33 100K 1 2 5% 17 20W NF 20T TPAD SPI | E EN 15 a7 5% 17 20W NF 20T
/\/\/\/ 5% 17 20W NF 20T <
1 2 5% CAMERA PWR_EN_PCH
NN 5% T oW 20T e
%g%g iggﬁ LAAA 2o mow oSSR SR EN_L w2 SYNC_VASTER=J41L e A
1 2 9% AP_SOI X_WAKE SEL 150 T
A5 mow—F—zoT PCH GPI O M SC/ LPI O
10K 2 1550 71 "051- 15
gg?g 100K Ao Troow—E——oT LPC_SERI RO s d} Appl e I nc. 051-1573
1 2 JTAG | SP_TDO VSO
NN 5% 1770w W 20T e 8 8.0.0
R1691 100K LAAA2 BT_PWRRST_ L 57 NOTI CE OF PROPRI ETARY PROPERTY:
5% 1720W W 20T
R1693 100K LAAN 2 ENET_MEDI A_SENSE o PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
5% 1720W W 20T THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
R1695 100K LAAAZ LCD PSR EN 15 65 Il NOT TO REPRODUCE OR COPY | T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BQ\/ m‘r mp:@u I'V ALL RI GHTS RESERVED
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Extra BPM Test poi nts »=pp1vos so xop - Merged (CPU PCH) M cro2- XDP o o5 1720 0 o =PPLVO5_SO_CPU VCCST
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to mwo XOP CPUTDO  RI810 51 1 ap2 o o
e XDP BPM L<3> TP‘PGTP1803 J1800 support chi pset debug. AR | Fosscomm XDP °
o T DF40RG-80DP- 0. 4V 1150 XDP_CPU TCK R1813 51 » 1
e XDP_BPM L<4> TP1804 'R1830 —PLACE_NEAREU0500. £60: 28nm V. V'V 5% 17 20W M 20T
XDP_BPM L<5> 1°-"° 320 &z (M) TDI and TMS are terninated in CPU J—-
7o mMD———————=2am TP1805 ;?E‘év g =
- X0P_BPM L<6> km' TP 806 s ot
o > XDP_BPM L<7> 11" Tp1807 7 oq@y—XDP_CPU PREQ L OBSEN_AQ —— 100 e OBSEN 0 CPU CFG<17> ame
TP-P6 7 o rmy—XDP_CPU_PRDY L OBSEN A1 —— 9005 s OBSEN C1 CPU CFG<16> ams =
> 3 7 e
ole!
o rmy—CPU_CFG<0> OBSDATA_AQ =000 e OBSDATA_CO CPU_CFG<8> ame
7 s o CPU_CFG<1> OBSDATA_A1 —— 20 0l s OBSDATA _C1 CPU_CFG<9> ame s
14 13
ole!
o rmy—CPU_CEG<2> OBSDATA_A2 PUPET: D FERPN CRSDATA_C2 CPU_CFG<10> ame
e CPU_CFG<3> OBSDATA_A3 -~ 0 17 OBSDATA_C3 CPU CFG<11> o
™ — =0 o1l —ee — am
s > XDP_BPM L<0> CBSEN_EO - ool o OBSEN [0 CPU CFG<19> ame -
7 o omy—XDP_BPM L<1> OBSEN B1 =210 012 s OBSEN D1 CPU_CFG<18> ams =
26| 25
ole}
o my—CPU_CEG<4> CBSDATA_EO —— 290 012 omn CBSDATA_ D0 CPU_CFG<12> ame
o my—CPU_CFG<5> OBSDATA B1 =30 012 s OBSDATA D1 CPU_CFG<13> ame
v 37 3L
ole}
XDP 7 o ry—CPU_CFG<6> OBSDATA_B2 =10 0122 oms OBSDATA D2 CPU CFG<14> ame
o> CPU VOCST PYRGD _ RI1800 1K 1,,p2 - = o U RG> CRSDATA B3 =00 01 —e=e CBSDATA_[33 CPU_CPGe152> am: =
- | = . T 2. 54mm T
XDP 1 XDP_CPU_VCOCST_PWRGD PWRGD/ HOOKQ - g g 39 - L TPCL K/ HOOKA NC
15 3 13 PM PWRBTN L R1802 0 1 2 s XDP_CPU_PWRBTN L HOOK1 PR Dad EY | TPCIL K#/ HOOKS NG
—NEARSUBUO0D. J3: 2. B4mm ST 20w 0201 VCC_0BS_AB YT, Db FER VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG ~ HOOK2 PUEERT: D4 R RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 1515 18
7 3 17 13 @omPM PCH_SYS PWROK R1804 o YN B s XDP_SYS PWROK HOOK3 9007 » DBR#/ HOOK7 XDP_DBRESET L s VYV E&ZE}EE(_;EESOO?UAE; 2. 54mnm|
% ITIBW V- 0 50 § o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
“m> =SMBUS _XDP_SDA SDA 22 00 51 - DO XDP_PCH TDO Vany EERURS
+ frm>_=SMBUS_XDP_SCL saL pORgllE” D E R TRSTn =] XDP_TRST L
7 10 12 @ XDP_PCH TCK TCKL - %00l & 1Dl XDP_PCH_TDI oD = e
10 0 qmXDP_CPU_TCK . TCKO - 000l o NG XDP_PCH_TMS QU
XDP 60 59 XDP_PRESENT#
16 12 (oom_PCH_JTAGX R1835 o 1MA2~§J XDP XDP XDP ] XDP_ XOP RO
Pact RERR=0YB00 28 8mm c%slog 11 |'R1831 c&slog 1 64 /N 63 1 C189:1 1 C189:6 Q1840 ®
. — {1K . 4 — 4 ¥ w
100 —— o 10% N/ 09 — 10 u
6 274 6 A é’» DNNSLOG&!%% > Y]
CERM; Xé 2 yélsw CERM X gz 2 g;élw XSR 2 g; XSR 6
0201 462" 0201 51850847 01 01 S GNAL_NCDEL:DM\SLOGVK_7_I' ®
= J_ = 'Pmmn—zamn—d{_?i-r_,w XDE_CPU TDO yani RERs
== = —NEARE 5T = 5
XDP_CPU PRESENT L - CRI TI CAL
™
8% ¢ .
DNNSLOG%GE > %0
S| GNAL_MODEL=DWN5L06VK_7
o[ BT o XDP. g&! JPCH TRST_L -+
~PLACE_NEAR=JI800. 53: 28mm © = MAKE_BASE=
o_— XDP. TRST L 3
CRITI CAL — XDP PCHTRST L o o
- ™
PCH XDP Si gnal s a8 g
= >
These signals do not connect to XDP connector in this architecture, only accessible S QAL L= LOBVK 7¥§5i|_ *
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i - a =g n
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —PLACE_NEAR=JTB00. 55 28nm mT[ e 5 XDP_CPU TDI oD © 7
PCH XDP Si gnal s Non- XDP Si gnal s " PPaVE S5 XDRITAG SOL CRITICAL
_=PP3V3_S5_XDPJTAG SOL _ -
g XDP_M.B_RAMCEGD ‘o TP1870 Qé®2 ¢
« o XDP_USB_EXTA CC L e USB_EXTA CC L am ‘R1845 DMNSLOGIG S [ [
VARE_BASE= o -
w ooy XDP_USB_EXTB_OC L _ USB_EXTB OC L o cl8dst| veS 330K S GNAL_NEDELZDSLOGVIC T oy
VARE_BASESTROE— — < Ry T u1845 %0w PLACE_NEAREJTS00. 577 281m S T o KOE_CPU_IVE D © 7
@y XDP_USB_EXTC CC L p TP1873 . 8%01 2 e i = 1
w m-X0P_USB_EXTD OC L o» TP1874 o 0 17 [y ALL_SYS PWRGD 2o e s XDP_JTAG CPU 1 SOL_L = =PPIVOS_SUS PCH JTAG
15 XDP_SDCONN_STATE CHANGE L — SDCONN_STATE CHANGE L am s =
A = e RE BASESTROE — NCx—L| NC NCLS ¢ NC NO STUFF
19 15CB XDP_M.B RAMCEGL 1T TP1876 @b 73 16 12 P! TA R1 _1Kmn2 1
TP-P6 — = : : °
19 15CB XDP_M.B_RAMCFG2 1P o XDP
tr R TP1877 73 16 12 _XDP_PCH_TDO R1890 51 - 1
10 15gry—XDP_M.B_RAMCEG3 ™ TP1878 — = P ACE NEAREUD500. AES T 28— V'V 59T 70w W 20T
TP- P6 XDP
> XDP_JTAG | SP_TCK = JTAG I SP_TCK o = e X0P POHTDL o RIBOL S A A—rroowrr—aor
1 XDP
2 <O} XDP_SSD PCIE3 SEL L ggg; K LAANZ 5% 17 20W MF 20T 72 16 12 _XDP_PCH _TNB R1892 51 » 1
1K . . | = A T28mm )
12 qom-XDP_SSD PCIE2 SEL L LAAA2Z—sor—rsow——or—¢ NOTE: Must not short XDP pins together! NO STUFE
1 o XDP_SSD PCIE1 SEL_L R1883 1K LAANA 2 7210 12 XDP_PCH _TCK R1896 51 - 1
R1884 1K . R 5% 17 20W M- 20T SSD PC‘ £ SEL L - | = . N nT'1\10 STUFF’::”Q I720W VF 20T
12 XDP_SSD PCI EO_SEL_L 2
< DA L g i XDP_PCH TRST L RIBOT S1_2, A1 \
5B XDP_LPCPLUS GPI O R LPCPLUS GPI O Va:n 3¢ ] = . T28nmm ]
15 XDP_PCH GPI O17 _ =
o PCH_GPI O76 R TP1886
15
Yesnt B TP1887
15 XDP_JTAG | SP_TDI — JTAG | SP_TDI 18
nvg ARE BASESTRUE ——— oD ISYNC VASTER=W-ERRY J43 SYNC DATE=12/ 21/ 201
Unused & MLB_RAMCEGX GPl Os have TPs. " CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc. 051-1573 | D
JTAG I SP (non-TMB) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. 8 8.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

SSD _PCI Ex_SEL_L straps are connected via 1K to common net. R POBLOSOR AGREES TO THE, FOLLOW NG
K i i | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 18 OF 120
LPCPLUS_GPI O is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | |y ALL R GHTS RESERVED
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System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

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

PCH Reset Button Menory VTT Enabl e Level - Shifter
« =PPVBAT G3H SYSCLK CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
. . Coi n-Cel | : VBAT (300-ohm & 10uF RC) w17 _=PP3V3_S0_SB_PM
This looks a little ugly to support el . = WRCT
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RQ) 1 o SPPLVZ S3 MEM VIIE L —PP3V3 SO MEM VTTPWRCTL
pin 5 nust receive S5 power (Stuff R2042) w10 _=PP3V3_S5_SYSCLK 1R(';LK995 o
Coin-Cell & G3Hot: 3. 42V G3Hot XDP 70w 1 0
L . 1 o
Coi n _Oel I & NO G3Hot: 3.3V S5 R1996 |.%01 C%9179 1 Vool 330K TPS51916 | (I eak) = +/- 1uA
No cotn-cell: S e cee XDP_DBRESET L 1, 2 PM SYSRST_L 3T u1970 if5ow Vih(min) = 1.8V
GreenCLK 25MHz Power . _=PP3V3_S3RS0_SYSCLKGEN No bypass necessary s ’SE—ZXQ{M "NO STUFF Je:n Bl RO X5R- g%m 2 TAAPIETGE % 33uW when driven-| ow
Mist be powered if any VDDIOis powered. p 1R1997 . o CPU_MEWTT_PVWR_EN_LSVDDO " N NEM/TT_PWR_EN
o m MAKE, BASESTRUE
CAM XTAL Power .+ =PPVDDI O S3RS0_CAMOLK 0 I B . NCxeLIne NG5 e L= =DDRVIT EN g
TBT XTAL Power o =PPVDDI O TBTLC CLK VBAT and +V3.3A are S P
2 § 2 G\D
i 2
B Ic?:—:-g{ galv:a)'s CRJT?gd to S| LK_PART=SYS RESET “
g ) RTC_OUT.
1 1 1 —
cpo2a: cio22: |:c1002 ioos | ve. 5 shoura be st -
Lg'\//‘;— Lg'\//‘;— 5 %Oéi, SLEBNBLASCV avai | abl e ~3. 3V power L
X5R- CoEW X5R- COEW T 555, T to reduce VBAT draw. =
11 Ivi cE_25M A 32. 768K|_12 PCH CLK32K RTCX1 1275 s _=PP5V_S0_PCH STRAP
< CKPLUS_WAI VE=Pwr Ter n’QG"Ij_ 6 i OE 25M B
- A 0 1
L 14 9 R1920
C%29p9:5 R1905 - VI E2SM.C 2237: 8 NC SYSCLK CLK25M CANMERA PCI_I '\E D S a.bl e St r a,p %o(/)OK
1Bl S g SYSCLK CLKZOM CAVERA mrmy a0 74 o
2|1 2 SYSCLK_CLK25M X2 1.5 2 - SYSCLK CLK25M X2_R -21% 25M 015 SYSCLK_CLK25M TBT 25 70 Sl GNAL MODEL =DVELOGVK 7 oW
0201 cIEJA’ 25y CRI Tl CAL 1/%§w NO STUFF -—tx =PPVRT! o - - Q1920 ® 2
RM ~ Y1905 oY, IR1906 vouTll e For SB RTC Power & L) SPI _DESCRI PTOR OVERRI DE LS5V
NCX3== swm 3. 2x2. 5MM M an THRM e DNNSLOG%%% > 9
NCXI'== 25, 000MHZ- 12PF- 20PPM Eé%ow —— PAD 1C1910 o211 0 _=PP3V3R1V! W PCH_ Ve HDA x®
C1906 © oMT ¥ NEEIE — %égl; o] T |» | SPI_DESCRI PTOR OVERRI DE
®
1|2 -+ SYSCLK_CLK25M X1 2 5g§1 LI
L NOTE: 30 PPM or better required for RTC accuracy QL9920 s
S Ll oy DMNBLOBY 7 |
L SI GNAL_MODEL=DMNSLO6VK_7 oy o | K
NC RTC CLK32K RTCX2 _— PCH CLK32K RTCX2 12 A
PO—' 24M—|Z O’yst al VARE BASESTRUE  NO TEST=TRUE — <M I st 1275
s T SPI _DESCRI PTOR OVERRI DE_L L
R TI CAL A e PCH uses HDA_SDO as a power-up strap. |If low, ME functions nornally.
+ -0, JPF Y1915 1/ 20w 1 If high, ME is disabled. This allows for full re-flashing of SPI ROM
§8¥ 2 o¥b1 R1916 SMC controls strap enable to allow in-field control of strap setting.
0201 NCX NC 24, 000MHZ- 20PPM 6PF M ; .
NCX NC ) Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
c1916 ; 3. 20X2. 50MV SML i,ééow
6. 8PF -‘V 2201
1|I2 PCH CLK24M XTALIN g 12 75
1 +/.JJ.¥1PF VCCST (1.05V SO) PWRGD
- oégnn
PCH 24MHz Cut put s » =PP3V3 S5 CSPWRGD _ T oo soss i
R1927 — LPC CLK24M SMC 7175
52 - BASES C19301: crI Tl caL [R1931
s 12 LPC CLK24M SNC R 1 2 LPC CLK_SMC D - o 10E L 10K
D ——"PrACE. NEARSUDB00 ANIS. 5T YAAY ) NPT 74AUP1G09 120w
y wa X5R 8%01 2 \u/: SOT891 55
ot s im0 _ALL_SYS PWRGD 2n 4 CPU_VCCST_PWRGD prym « 16 75
7 os o1 30 10 10 Iy PM_SLP_S3_L ilp
-3 |NC
NC aD
=
=PP3V42_G3H CSPWRGD P P n e r at I O n — PM _PCH APWROK o
5 i~ PM PCH PWROK o 1= 7
w17 _=PP3V3_S0_SB _PM A BYPA95%=U19502:5MVI
R1950* BT i
TOK 2 3% cerM NO STUFF WF: Do we need this?
1 28% 0201 ngs%z ZOR_‘]_QGO PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
201, = 128% Sow  CKPLUS WAl VE=U ECTED PINS 197S0480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MM 85C Y1905
NO STUFF ALL SYS PWRGD A 8 TUfG3SPECT/ S505 0281, [ 1,01 g
R1951 o D AU19537 . PM SO_PGOOD _ s TI&%BT’%?DE’GT’ 505 R1962 SYRC WASTERCTaT BYNC. DATE=O17 307 201
e SRU_VR_READY LA SN2 CPUVR PGOD R {2 o5 ) NO STUFF U1950)2 1 SYS_PWROK_R LARS 2 PM PCH_SYS PWROK yrom 5 10 0 75 Chi pset Support
. CPUVR PGOOD yZbw 2 R1961 oo v TTTTRCTOT = |
- 0201 3% " 201 Ap le I nc 051-1573 | D
1 v g}@/ 'CKPLUS_WAI VE=UNCONNECTED_PI NS p .
= 20, S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
75 39 3 27 2 y—oM= DELAYED PWRGD | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 19 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1V ALL R GHTS RESERVED
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8 7 6 5 4 3 2 1

. G eenCLK 25MHz Power
Pl at f orm Reset Connecti ons NO STUFF
R2840 I 1608 =PP3V3_S0_PCH_GPI O
=PP3V3_S3_SYSCLKGEN ANA = =PP3V3_S3RS0_SYSCLKGEN ., 68 65 26 15 13 12 - = —
5%
o PLT RESET L 1lggow < PP3V3 §5RSSR$0 SYSCLKGEN
NO STUFF NARE BASE=THUE
R2841 R2041/ 2 shoul d b tuffed f RZZI(.)O_‘](_)E1
- shou e stuffed for
w ZBR3Y YSOLKGEN oA 2 P GreekCLK A or B depending on S2 rail 1/2@%‘?
1720w 201,
o¥b1 R2042 shoul d be stuffed for GreenCLK C THUNDERBOLT PULL- UP
REDWOOD RI DGE PLUG _EVENT | S ACTI VE- LOWN ALWAYS DRI VEN ( PULL- UP)
R2042 > ( )
— MAKE_BASE
o ZPPIVS Sb SYSCLK LAANZ 15 @m—=1BT_Cl O PLUG EVENT — TrRE  TBT CIO PLUG EVENT L am s
5% —
1720w
0201
o =PP3V3_S0_RSTBUF Scrub for Layout Optim zation . .
cr T cAL But fer ed Redwood Ri dge JTAG I sol ati on
1 MG gYpeLeos R2872 SDCONN_STATE_CHANGE | sol ati on TBTLC can be on when SO is off, and vice-versa
07 o PLT RST BUF L LANA 2 SMC LRESET L@ s | sol ati on ensures no | eakage to RR or PCH —
} 156w o w2 =PP3V3_S4 SMC
'R2070 | w2 2o _PP3V3_TBTLC
L2071 i
= Id 20w Q030 'R2032
% TUFF 1
1 I NO STU BVNSLOBVK- 7 5 40K RoO61:| |*C2060 R2062
0361 R2889 SOT563 %‘éow 100K & —— AUF o
LANA 2 CAM POl E_RESEE 1 s R2031* » v23l3 T2 ECV' v g’é
L v w & 20t 2060 | |
0201 > = TALVC2 07 SO pul | -up on PCH page
© From RR To PCH
s D PCH TBT PCl E RESET L: TBT _PCl E RESEF@ 25 @030’1 25 T JTAG TBT_TDO 1[1A & 1v| 6 JTAG | SP. TDOEJS
- 3% SMC PVE S4 DARK L — DNI\15L06¥5§-5[373”>J|__ From PCH s oy JTAG TBT_TMS_PCH aloa 1, ov4 QITAG TBT TMS == To RR
To SMC 3 SO pul | -up on PCH page &D
=SMC PME_SDCONN L a[ 3T o
(]
« _=PP3V3_S3_SDBUF =
CRI Tl CAL
0 —
u74é&u§%1(%& NOTE: Sol ution shown is for LPT-LP. Oher PCH s may require isolation on TCK
Vi and TDI as well for PCH glitch-prevention.
o = N _STATE L A 2 l NOTE: This reference schematic assunmes PCH JTAG GPI Gs are only used for
To PCH BYPASS‘”””&&%"& N 1 Thunderbolt. If other ASIC JTAG signals are wired into these GPI Gs
0. 1UE —— NS different isolation techniques will l|ikely be necessary.
- Gfgg’;— ap T XNC Mul ti-router designs also require different circuitry.
RM:
0201 15 (T JTAG ISP TCK — JTAG TBT_TCK flov X
Power State Debug LEDs L SDJONN_STATE_CHANGE_R —
DBGLED (ror devel opment on.gy) = | L = R Qme m_w%%régﬂslbsp TDI — JTAG TBT_TDI o
«_=PP3v3 S5 DBGLEDS ~ R20Q94 =
PLACE_SI DE=BOTTOM
Pin N61 needs a TP for Power to performi FDI M test
DBGLED DBGLED . h . N N
Renaming the pins N61 and P61 to renpve automatic diffpari propert
R2091! R2095! ¢ P part property
1/22050 1/220'o§, . _TP_CPU RSVD N61 — TP _CPU RSVDN61
201, 201, s _TP_CPU RSVD P61 — TP CPU RSVDP61
DBGLED_SO =
A~ DBGLED
1 D2093 D2095
GEREN- 56 MCD- 2IVA- 23 GREEN- 56[\/CD- 2VA- 8 GREEN- 56 MCD- 2MA- 2. 65V
LTQHIG SM N LTQHIG LTQHIG SM
K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM
SR PARTES o SR PARTESS o SR PARTES0I 3 N SR PARTESD o
i gixs DBGLED, tedeh r RAM Confi gurati on Straps
DVNSLOBVK- 7 |21 DMNSLOGBVK- 7 |2l DMNSLOBVK- 7 P2 Pul'l -downs for chip-doan RAM systems
SOT563 Kk SOT563 e SOT563 e 16 15 (T} XDP_M.B_RAMCFGO
VER 3 = VER 3 VER 3 — =PP3V3_S3RS0_CAMPWREN 16 15 qoom—XDP_M.B_RAMCFGL
" » s 16 15 (OO} XDP_M.B_RAMCEFG2
2[G™ sit 5[G” s 27 s 5[G” Siz =PP3V3_S4_CAVMPWREN 16 15
* RAMCFGL: L | RAMCFGD: L
L L L L _ . R2052* R2053*
o mD_S4_PWR_EN = = = = g B BYF’ASS-CU:ZZ"?)%-ST 10K 10K
6 6135 97 3 13 [y PM SLP_S4 L BYPASS=U2030: - Smm & 10E 1/ 200 1/ 200
2 as 0s 30 17 15 [y _PM_SLP_S3_L R2034 BooT 2, oM,
s 13 (TN PM SLP_SO_L J 2§0@ X5R- GERY
2012 = CRI TI CAL il
CAMERA PVR EN RC 1 — Mg YHCL 08 R2033
R P! EN
BYPASS—U2030 3mr ,|U2030 4 CAMERA PWRENR 1 / 2 CAMVERA PWR EN o =
1%60w
Lgl\//‘ p— 3 Zhll)Fl SYNC MASTER=J41 SYNC DATE=10/ 23/ 201
1 Proj ect Chi pset Support
L - DI RG, NOVEET T
d} Appl e I nc. 051-1573 | D
- R2030 o 8.0.0
= rp—CAVERA EN PCH AWNVE NOTI CE OF PROPRI ETARY PROPERTY: —
1/ W THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
0201 THE POSESSOR AGREES TO THE FClLOI‘H\G
NOSTUFF | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 20 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1V ALL R GHTS RESERVED
—
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NOTE: CPU DAC out put step sizes:

DDR3
DDR3L

LPDDR3 (1.2V)

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

CPU- Based Mar gi ni ng

VRef

D vi der s

step Al ways used, regardless
step oo .
step of margining option.
R2223
s+ > CPU_DI MVA_VREFDO 1,10 2 PPVREF S3 MEM VREFDQ A .,
196w PLACE_NEAR-Re221.2: 1mm -RECR- 3
201 R2222*
8.2k
1 220 1/ 2
-4 20°§,22UF 201,
2 N
6361 %= R2220 )
MEM VREFDO A RC 1249, 8R222K41
158w | 750w
R2243 201 5201
o7 mmy—CPU_DI MVB_VREEDQ 1,10 PPVREE S3_NVEM VREFDQ B
by, PLACE NEAR=R2241. 2: 1mm M NERESR-W BIFES: 2 T
% R2242"
8. 2K
1C2240 vz
-4 20°§,22UF 201,
2 N
855 =RV R2240
MEM VREFDO B RC 12495
158w i
R2263 201
o 7 E>—CPU_DI MV VREFCA 1«5/'y1\/2—
1 /?éé’w PLACEiNEAR——RZZfME. 5: égl
NOTE: CPU has single output for VREFCA 0201 § 2K
VREFCA. Connected to 4 DRAMs. 1
1C2260 vz
-4 20°§,22UF 201,
2 N
855 =RV R2260
MEM VREFCA_RC 124.9,
1568w L
201 =

MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG

DAC Channel : A B C C D
PCA9557D Pi n: 1 2 3 4 5

LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V)
Nori nal val ue 0.600V (DAC: Ox2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC. 0x68)
Mar gi ned target: 0. 300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/ - 337.5nV) 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/- 371mV)
DAC range: 0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69) 0. 000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - 0xD1)
VRef current: +73uA - -73uA (- = sourced) +82uUA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uUA - -25uA (- = sourced)

DAC step size:

6.36nV / step @ output

6.36nV / step @ output

4.28nV / step @ output

3.53nV / step @ output

NOTE: LPDDR3 assunes TPS51916 supply wi th 28.7k/57.6k divider

DDR3L

assumes TPS51916 supply with 19.6k/57. 6k divider

BOM_COST_GROUP=CPU SUPPORT
—

SYNC _DATE=01/02/2013

TTILE

ISYNC MASTER=YHARTANTO J44

LPDDR3 VREF Mar gi ni ng
BTG NOVEET

T
d} Appl e I nc. 051-1573 | D
S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NECRMATI ON_CONTAI NED HERE| N | S THE dvt 1
PROPRI ETARY PRCPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG PR —
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LPDDR3 CHANNEL A ( 0-31)

SYNC MASTER=J41 M_B SYNC DATE=02/ 06/ 2013

TTILE

LPDDR3 DRAM Channel A (00-31)

BTG OVEET |
d} Appl e I nc | 051- 1573 ID
8 8.0.0

00 00
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 20 Crmy—VEM A_CAA<O> - R2 | cao FBGA DQ| P9 =MVEM A 0> 70 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
76 70 2 [y VEM A_CAA<1> . P2 | ca1 SM 1 CF 2 Q1| N9 =MEM A 1> 0 A4 SM2 oF 2 B5
e my MEMA CAAS2> o Wlow boe| N0 =VEM A_DO<2> o As =
76 70 20 [T NVEM A CAA<3> > N3 | ca3 pQa|_N11 =NVEM A 3> 7o A6 E4
76 70 24 EM‘—W cA4 Dl M8 =MEM A 4> 70 AL0 | |\ oo1 ES
76 70 24 EM‘—Q CA5 Do ML) =MEM A 5> 70 U3 F5
76 70 24 (TR MEM A_CAA<6> > E3 | cn6 DQs|_MLO =MEM A > 70 w Ji2
w00 my—VEM A CAAST> g  E2lca7 por| M1 =MEM A 7> 70 03 K2
76 70 24 EM‘—DZ CA8 pge| F11 =MVEM A 8> 70 Us L6
rer0n oy NVEM A CAA<O> g ~ lcag DQ| _F10 =MVEM A, > 0 u1o vss -V
DQLO|_F9 =MEM_A 10> . N4
76 24 7 MEM A CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM A 11> 70 68 23 22 21 20 _—=PP1V2_S3_NMEM VDD2 A8 OM T_TABLE NS
oy MEM A CKE<1> g = Kilcker CRITICAL pQL2| E11 =MEM A 12> 70 A9 CRI Tl CAL R4
para| E10 =MVEM A 13> o D4 R5
76 24 7 MEM A _CLK P<0> I3[k T pQLal E9 =MVEM A 14> 0 D5 T2
76 24 7 EM\M‘—JZ CK_C DQ1s5| D9 =MEM_A 15> 70 D6 T3
DQLe| T8 =MEM_A 16> . 3] T4
76 24 21 7 M A L<0> L3 cso* DQL7L T9 =MEM A 17> 70 H5 T5
wanmmy MEMA CS L<1> g L4 cs1+ DQLe| T10 =MEM A 18> 0 H6 H2
pQLo| T11 =NVEM A 19> o H12 | |vDD2
L8 [ pvp DQo|_R8 =MEM A 20> 70 J5 c3
G8 [pvi pe1| RO =MEM A 21> 70 J6 D3
P8 | pve pee2| R10 =MVEM A 22> o K5 F4
= D8 | pvB D3| RL1 =MEM A 23> . K6 [e<]
pepal C11 =MVEM A 24> o K12 vsscAl [ &
76 70 20 21 Ty—VEM A_ODT<0> > J8 | cor pQes| CLO =MEM_A 25> 0 L5 P3
D6| 9 =MVEM A 26> 0 P4 v
MEM A_ZQ<0> B3 |70 b7 B =MNEM A 27> 7 Ps a4
MEM A_ZQ<1> B4 |zqn DQes| BLl =NVEM A 28> 0 P6
peeol B1O =MVEM A 29> 0 us B6
6 es 22 PPOV6_S3_NMEM VREFCA A - H | vREFCA DQBol B9 =NVEM A 30> 70 w B12
26 68 21 PPOV! M VREF A J11 | VREFDQ DB1| B8 =MEM_A 1> 7 %6
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
AL L11 =NVEM A N<O> [ E6
1 NCx——— D@‘O,C—‘_‘—LE 70
9203:1‘711F A2 ps1_d _GL1 —— M A DOS N<1> D 8 | |ypoca F6
0%, AL2 pos2_g P11 =NVEM A N<2> 70 L2 F12
xR NOx AL3 pgs3_d_ D11 =MVEM A N<3> 0 e 3
Bl @
NCX——— SS!
NGx_BL3 DQso_T|_L10 oo =NVEM A DCS P<0> oy 1 o 2 22 2 20 =PP1V2_S3 MEM VDDQ , All e i
NC T [y pQs1_T|_GLO =0 =MEM A_DQS_P<1> D ™ c12 K10
NCxT13 pos2_T| P10 o=t =MEM A _DQOS _P<2> D E8 L9
NC ul pQs3_T|_DLO o=t =MEM A _DQOS _P<3> D E12 M6
w Gl12 ML2
NCX———
NCx—12 | LA« NC H NG
NCx—13 | L K9 o NC HO P12
F‘;XNC H1l R6
39 | |vooo T6
J10 T12
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDQ _ P
CRI TI CAL K11 =
1C2300 [:+C2301 [:C2302 [:C2303 |:C2304 |[:C2305 |[:C2306 |:C2307 |+ C2334 L12
0. 1UF 0. 1UF —— 1UF —— 1UF —— 1UF — 1UF 1 PF N8
W T TR TR T T TR 3 2
2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R- CERM 2 X5R- CERM 2 CERM NL
0201 0201 402 402 402 402 0603 0603 402 R12
. J_ Ull
o8 23 22 21 20 _=PP1V2_S3_MEM VDD2 -
CRI TI CAL CRI TI CAL CRI TI CAL
1C2320 [+ C2321 |1 C2322 |1 C2323 |1 C2324 [+ C2335 (1 C2336 (1 C2337
TUF — 1UF —— 1UF — 10UF — 10UF f— PF f— PF PF
5 107 S 180 S 167 S 8% S 8% 5 50Y 5 50% 5 50%
X5R X5R X5R X5R- CERM X5R- CERM 8) CERM 8) CERM 8) CERM
402 402 402 0603 0603 2 2 2
L
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA
1C2310 [1C2311 |1 (2312 PLACENENT_NOTE:
1UF — 1UF 10UF
5 107 T, 187 T, 8¢ 10uF caps are shared between DRAM
3B 3B 3REsCERM Di stribute evenly.
on 23 22 21 20 _=PP1V8_S3_IVEM =
CRI TI CAL CRI TI CAL
1C2330 [+ C2331 |1 C2332 |1C2333 [+ C2338 [:1(C2339
1L5|F f— 1L5|F f— 1QUF —1 DUF — 12PF 12PF
S 18 5 160 S 28 S 5 S 58y S 58y
X5R X5R X5R- CERM X5R- CERM 8, CERM 8, CERM
402 402 0603 0603 2 2

BOM_COST_GROUP=DRAM

NOTI CE OF PROPRI ETARY PROPERTY:
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LPDDR3 CHANNEL A ( 32-63)

00
LPDDR3- 1600- 32GB
EDFB232A1NA
76 70 24 ry—MEM A_CAB<0> > R2 | ca0 FBGA DQo|_P9 =MEM A 32> 0 68 23 22 21 20
76 70 2 gy MEM A_CAB<1> P2 | car SyM1 oF 2 pot| e =MEM A 33> o
702 oy VEM A CAB<2> 5  Nicw pQe| N1O =MEM A 34> o
76 70 20 (TR NMVEM A _CAB<3> > N3 | ca3 DG _N11 =NVEM A 35> 7
76 70 24 [T NMVEM A _CAB<4> > MB | caa Doyl M8 =NVEM A 36> 7
76 70 24 (TR MEM A CAB<5> * F3 | cas DQs|_ M0 =NVEM A 37> 70
eon oy NVEMA CAB<6> g  E3lcas DQs|_MLO =MVEM A > 70
02 omy— VEM A CAB<7> g = E2lca7 pQr| ML =MEM A 39> 70
702 Oy VEM A CAB<8> 5 = D2icag DQe|_F11 =MEM A 40> 70
reron oy NVEM A CAB<O> g  lcag DQ|_F10 =MVEM A 41> 70
paLol_F9 =MEM_A 42> .
76 24 7 MEM A CKE<2> K3|ckeo OM T_TABLE b1l F8 =MEM A 43> 70 68 23 22 21 20
wommy—MVEMA CKE<3> g  Kiloker CRITICAL  pouzl ElL =MEM A _DQ<44> m
pQL3|_EL0 =MEM A 45> 70
7624 7 MEM A CLK P<1> 93 |k T = =MEM A 46> o
7624 7 EM\M‘—JZ CK_C DQL5| D9 =NVEM A 47> 70
DQLel T8 =MEM A 48> 0
76 24 20 7 M A L<0> L3 cso* DQL7| T9 =MEM A 49> 70
oz oo MEMA CS L<l> .  L4jcsix DQug|_T10 =MEM A 50> 70
pQLo| T11 =MEM_A 51> .
L8 [ pvp DQo|_R8 =MEM A 2> 70
& om oe1| RO =MEM A 53> »
P8 | ove oop2| R1O0 =MVEM A 54> o
= D8 | pvB D3| RL1 =MEM A 55> 7
b4l C11 =MNEM A 56> o
76 70 24 20 MEM A_ODT<0> 38 | oot pQes| CL0 =MEM A 57> 70
i — — bope| X =MEM A _DQ<58> 7
MEM A ZQ<2> B3 |70 b7 B =MNEM A 59> .
MEM A_ZQ<3> B4 |zqu DQes| BLl =MVEM A > o
DQRo| _B1O =MVEM A 61> 70
6 s 20 PPOV6_S3_NMEM VREFCA A o H4 | VREFCA Dol B9 =NVEM A 62> 70
16 os 20 PPOVA M VREFDQ A o J11 | VREFDQ pQa1| B8 =MVEM A > o
68 23 22 21 20
AL | DQs0_q LIl gy =MEM A DOS N<d4> ey o
e N2 b1 G Gl g =NEM A DO Neb> o2,
%R, s AL2 | DQs2_q P11 =MEM A N<6> 70
Xk NOx AL | pQs3_d_DLL =MEM A N<7> o
Bl
%X B13 Daso_T| L10 oo =NEM A DOS P<4> o 2322 21 20
—21 |nU DQS1_T| CLO gy =MEM A DOS P<5> 7o
NC)& D@Z,TL“M@ 70
NC)& m,TL“M@ 70
NCx—2
NCx—212 | S ne
NCx—L3 | Nc[&xl\lc
LR s NC
o8 23 22 21 20 _=PP1V2_S3_MEM VDDQ
1C2400 [+ C2401 |1 C2402 |1C2403 |+C2404 |[+C2405 |[1C2406 JiC2407
0. 1UF —0.1UF —/— 1UF —— 1UF —— 1UF — 1UF —— 10UF 10UF
T T, D TR ;180 T TR, X
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
68 23 22 21 20 _=PP1V2_S3_MEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
JiC2420 1C2421 (1 C2422 |1 C2423 |1 C2424 |1 (2434 |[+1C2435 |1C2436
TUF L TUF L TUF L ToUF ~ L 1our L I2oPF L I2PF PF
S Y W T, Y Ay T, %7 T, & T, % T, 8%
T %35 %35 %35 3863 FRM 386 ™ 5, ERM 5, ERM 5, ERM
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA . =
Jicz410 ch411 102412 PLACENENT_NOTE:
jllts/laF f— jlltskF — 1 %UF
—F }é‘é p }é‘é 2 §§K,CERM 10uF caps are shared between DRAM
285 285 35 Di stribute evenly.
68 23 22 21 20 _=PP1V8_S3_NEM . -
CRI TI CAL
Jicz430 12431 |1C2432 |1 2433 Jicz43
1L5|F f— 1L5|F f— 1QUF —1 DUF 12PF
2 i\z 2 i\z 2 28\2 RM 2 28\2 RM 2 ) CERM
435 435 585 585 >

=PP1V8_S3_MEM

=PP1V2_S3_NMEM VDD2

3|&[R|®

Al0

5|&5|5|5

c
=
o

=PP1V2_S3_NMEM VDDCA

F|&8|8|R(R[B|B

=PP1V2_S3_MEM VDDQ

ull

400
DDR3- 1600- 32GB
EDFB232A1NA
FBGA
SYM 2 OF 2

LPI

VDD1

VSS|

OM T_TABLE
CRI TI CAL
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LPDDR3 CHANNEL B ( 0- 31)

00 500
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 26 rmy—VEM B_CAA<O> - R2 | cao FBGA pco| P9 =MEM B 0> 70 o 23 22 2120 =PP1V8_S3_MEM A3 FBGA B2
76 70 2 [y VEM B_CAA<1> . P2 | ca1 SYM1 oF 2 Q1| N9 =MEM B 1> 0 A4 SYM2 oF 2 B5
76 70 20 (T NMVEM B_CAA<2> > N2 | caz DQe| NLO =MVEM B 2> 70 A5 cs
eon oy NVEMB CAAS3> g 2 NSlcag DQB|_NL1 =MEM B 3> 70 A6 E4
w02 my—VEM B CAA<4> 5 ~ Micm e ML} =MEM B 4> 70 ALO | |\ oy ES
76 70 26 (rmy—VEM B_CAA<S> > F3 |cas pos| M =MEM B 5> 0 u3 F5
76 70 24 @_Nﬂ/l_ﬁ_%&;‘—ls CA6 DQe|_MLO =MVEM B > 70 U4 J12
76 70 24 EM‘—EZ CA7 pDQ7| M1 =MEM B 7> 70 us K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM B 8> 70 Us L6
76 70 24 @_Nﬂ/l_ﬁ_%&;‘—cz CA9 DQ|_F10 =MEM B > 70 u10 vss| M6
pQiol_F9 =MVEM B 10> 70 N4
76 24 7 MEM B_CKE<0> K3|ckeo OM T_TABLE Dpqui| F8 =MEM B 11> 70 68 23 22 21 20 _—=PP1V2_S3_NMEM VDD2 A8 OM T_TABLE NS
76 24 7 MEM B_CKE<1> K4 lcker  CRI Tl CAL DQr2| Ell =MEM B 12> 70 A9 CRI TI CAL R4
s, bo1a| E10 =MEM B _DO<13> o D =
76 24 7 MVEM B_CLK P<0> I3[k T pQLal E9 =NMVEM B 14> 0 D5 T2
76 20 7 (T NMVEM B_CLK N<O> > J2 |k C DQ1s5| D9 =MVEM B 15> 70 D6 T3
pQLe| T8 =MEM B. 16> 0 €3 T4
76 24 23 7 M B L<0> L34 cso* DQL7| T9 =MEM B 17> 70 H5 15
76 24 23 7 EMM‘_MC Ccs1* DQig| _T10 =MEM B 18> . H6 H2
pQLo| T11 =MVEM B 19> 70 hL2 | VD2
L8 | pvo DQo|_R8 =MEM B 20> 70 J5 3
l G8 [ pmu o1l Re e =MNEM B DO21> Sy 36 03
P8 | pve DQe2| R1O =MVEM B 22> 70 K5 F4
= D8 | pvB D3| Rl =MEM B 23> 0 <6 =
pQeal C11 =MVEM B 24> 70 K12 VSSCA | &4
76 70 24 23 [T MEM B _ODT<0> > J8 | coT DQes| C10 o> =MEM B DQ<25> D © L5 P3
D6| 9 =MEM B 26> o P2 v
MEM B_ZQ<0> B3 | 7o b7 8 =MEM B 27> 0 PS5 34
MEM B_ZQ<1> B4 zan DQes| Bl =MEM B 28> 70 P6
pQeo| _B10O =MEM B, 29> o us B6
VREFCA DQBo| B9 o= =NVEM B DO<30> D w B12
VREFDQ DB1| B8 =MEM B 1> 70 B
oo 2222 220 _=PP1V2_S3 MEM VDDCA , F2 012
poso_g L1l =MEM B _DOS N<O> (pmy 70 @ E6
ps1_d _GL1 —— M B DOS N<1> D 8 | |ypoca F6
pas2_d P11 =NVEM B N<2> 0 L2 F12
pgs3_d_ D11 =MVEM B N<3> 0 e €3
@
DGs0_TL L0 gy =NMEM B DOB P<0> 1o w2z =PP1V2_S3_MEM VDDQ , All vssq =15
U DQs1_T| GLO o= =NVEM B DS P<l> c12 K10
pQsz2_T| P10 o> =MEM B_DQS P<2> D E8 L9
pQs3_T|_DLO o—p—VEM B DOS P<3> D E12 VB
G12 M2
NG Y12 A ne H8 N6
SV Nc[ K9 L NG Ho P12
R3 NC H1l R6
39 | [vono T6
J10 T12
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDQ P
K11 —
1C2500 [+ C2501 |1 C2502 |1C2503 |+C2504 [+C2505 |[:C2506 JiC2507 L12
0. 1UF —0.1UF —Q— 1UF —|— 1UF —— 1UF — 1UF —— 10UF 10UF N8
‘Ij 180 T, 187 T, 1V T, 187 T, 187 T, 187 T, 8¢ T, 8¢ NI2
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603 R12
Ull
68 23 22 21 20 _=PP1V2_S3_MEM VDD2 . =
CRI TI CAL CRI TlI CAL CRI TI CAL
1C2520 [+ C2521 |1 C2522 |1 C2523 |1 C2524 [+ (C2534 |1 (C2535 [1C2536
UF TUF L TUF L ToU0F ~ L 10U0F = L 1opF = L I2PF PF
5 107 S 189 T, 1V 5 25 T, 287 T, 50k T, 88k T, 88k
T %35 T %35 %35 3863 FRM 3863 FFM 5, ERM 5, ERM 5, ERM
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA =
1C2510 [1C2511 |1 (2512 PLACENENT_NOTE:
1UF 1UF 10UF
2 19 B 19 T, 500 10uF caps are shared between DRAM
35 35 3REsERM Di stribute evenly.

o8 23 22 21 20 _=PP1V8_S3_NMEM

CRI Tl CAL
JiC2530 1C2531 [1C2532 |1 (2533 JiC2537
TUF L TUF L ToUuF © —L IoUF 12PF
SE T T, Ay 3y SR
T B |7 B T B e
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LPDDR3 CHANNEL B ( 32- 63)

00 00
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 24 rEy—MEM B_CAB<0> - R2 | cao FBGA Dol P9 =MEM B 32> 0 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
70 10 2« [y VEM B_CAB<1> - P2 | ca1 SM1oF2 oL o =MEM B 33> 70 A smz o 2 B5
02 omy— VEM B CAB<2> g  Nicwp DQe| N10 =MEM B 34> 0 A5 cs
76 70 26 ry—VEM B CAB<3> - N3 | caz pog|_NL1 =MEM B 35> 0 A6 E4
w02 gy VEM B CAB<d4> g =~ Micam pQu|_MB =MEM B 36> o AL0 | |\ ooy E5
76 70 24 (TR MEM B _CAB<5> * F3 | cas DQs|_ M0 =MEM B 37> 70 U3 F5
76 70 24 (TR MVEM B_CAB<6> e E3 | cn6 DQs|_MLO =MEM B > 70 w Ji2
76 70 24 EM‘—EZ CA7 DQ7|_ML1 =MEM B 39> 70 us K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM B 40> 70 Us L6
76 70 24 (TR MVEM B_CAB<9> > <2 | cag Dol _F10 =MEM B 41> 70 u10 vss -V
pQLo| _F9 =MEM B 42> 70 N4
76 24 7 MEM B CKE<2> K3|ckeo OM T_TABLE b1l F8 =MEM B 43> 70 68 23 22 21 20 _—=PP1V2_S3_NMEM VDD2 A8 OM T_TABLE NS
oy MEM B CKE<3> g  Kilcker CRITICAL pQL2| E11 =MEM B 44> 70 A9 CRI Tl CAL R4
para| E10 =MVEM B 45> 0 D4 RS
v 207 MEM B_CLK_P<1> 93|k T pQ14| E9 =MEM B 46> o 05 T2
76 24 7 EMM‘—JZ CK_C DQ1s5| D9 =MEM B 47> 70 D6 T3
bt T8 =MEM B DO<48> o & -
76 24 22 7 M B L<0> L3{ cso* DQL7| T9 =MEM B 49> 70 H5 5
wuz om MEMB CS L<l> _y  Udcsi oqLs| T10 =MEM B 50> » He e
pQLo| T11 =MEM B 51> o Hi2 | VDD2
L8 [ pvp DQo|_R8 =MEM B 2> 70 J5 c3
G8 [pvi pe1| RO =NMVEM B 53> . J6 D3
P8 | pve pee2| R10 =MVEM B 54> o K5 F4
= D8 | pvB D3| RL1 =VEM B 55> 70 K6 G3
pepal C11 =MVEM B 56> 0 K12 vsscAl [ &
76702022 ry— VEM B ODT<0> g I8 icDT Dces| CLO =MEM B 57> 7 L5 P3
D6| 9 =MEM B 58> 0 P4 v
MEM B ZQ<2> B3 |70 b7 C8 =MEM B 59> 70 Ps a4
MEM B_ZQ<3> B4 |zqn Desg| Bll =MEM B > 7 P6
peeol B1O =MVEM B 61> 0 us B6
VREFCA DQBol B9 =MEM B 62> 70 w B12
VREFDQ pQB1| B8 =MEM B > 70 6
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
paso_d L1l o= =VEM B_DOS N<4> Va:n 30 & £o
pos1 g Gll o= —VEM B DOS N<5> o 5 B8 1 lvooca £S
DQs2_d P11 =MEM B N<6> 70 L2 F12
pgs3_d_ D11 =MVEM B N<7> 70 e =
]
SS!
DOSO_T| L0 g =MEM B DOS P<4> 1 o 2 22 m 20 _=PP1V2_S3_MEM VDDQ , All VSS9 Mo
U DQs1_T| GLO o= =MEM B_DQS_P<5> DO Cl2 K10
pos2_T| P10 o=t =MEM B_DQS P<6> D E8 L9
pQs3_T|_DLO o= =MEM B_DQS P<7> D E12 M6
- G12 ML2
O e 2 =
NCx—22 NC[—XNC
R3_ L NG H11 R6
39 | |vooo T6
J10 T12
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDQ <8
K11 =
1C2600 (1 C2601 |1 C2602 |1C2603 |1C2604 [:1C2605 ([:C2606 JiC2607 L12
0. 1UF —0.1UF ——1 —— 1UF —— 1UF — 1UF —— 10UF 10UF N8
109% — 10% — 10% —— 10% —— 10% —— 10% — 20% — 20%
—Flv 21gv 5 1oV o 10V 5 10V o 10V zggv zggv NL2
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603 R12
ul1
o8 23 22 21 20 _=PP1V2_S3_NMEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
1C2620 (1 C2621 |1 C2622 |1 C2623 |1 C2624 [+ (C2634 (1 C2635 [1C2636
TUF L TUF L TUF L TouF T L TouF T L I2PF L IoPF PF
10% —— 10% — 10% — 20% — 20% —_ —_ —_
10V 10V 16V 58V 50V W W W
2 X5R 2 X5R 2 XsR 2 X5R. CERM 2 X5R. CERM 2 8>CERM 2 8>CERM 2 8>CERM
282 282 282 06803 0603 2 2 2
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA B
1C2610 [1C2611 |1 (2612 PLACEMENT_NOTE:
B =1 %gqf " 10uF hared bet DRAM
10V [ 10V Y uF caps are share et ween -
2 Z%QR 2 Z%QR —F ég&CERM Distribute evenly. SYNCII !\iltSTEF\EJ4l M._B SYNC DATE=02/ 06/ 2013
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BTG NOVEET sz |
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Intel reconmends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK

« =PPOV6_SO0_MEM VTT_A « =PPOV6_SO0_MEM VTT_B

CAA 7 74
76 70 20 [r—NMEM A <9> ?2709 26 L AN e 1 C2700 1 C2730 070 22 (rp—VEM B_CAA<9> ?27 g S1EED Y 1C2710 12731
76 70 20 [T MEM A_CAA<8> 1%7 .)2 56 1 2 | ““A7TUF T5PF 16 70 22 NEM B _CAA<8> —.;%7 ! 56 1 > ! 70 Catl

76 70 20 MEM A_CAA<6> A 56 1 2 ° % ¢ 6 70 zzm NEM B CAA<7> R 56 1 > % % £
o % NEM A_CAA<7>  RI703 56 1\, THITZ0W 0T [ —F gglRM X5R- 1 —F Ogg-looe e O — eV B CArc6o  R2743 56 LV, TwI2ow 20T W ! —F gglmn X5R- 1 —F Ogg-looe
7m0y MEM A CAA<E>  RI7T04 56 1 \AN 2 T 1720w 20T ™ e 2 VEM B CAA<SS  RI744 56 AANZ 1% 1720W 20T W=
07 mm—MEM A CLK P<0> RZ705 39 LAAN2 T% 1720w 20T W } e 7E VEM B CLK P<0> R2745 39 VAL T9% 17 20W 20T WF 4
720 7 ry—MEM A_CLK_N<O> R2706 391 3 IWIIZ0W 20T W ! 12701 [1C2702 e 7E VEM B OLK N<0> 2746 39 . T I7Z0W 20T WF b L2711 |rc2712
a7 MEM A CKE<1> RI7O7_ 82 1 a2 7200200 Y G4 7UF (A 7UF e B VEM B CKE<1> __RO7A7 82 1 "\, IR ZOW T “A7UF “A7UF
o D708 82 1 VYV, TR ZOW Z0T W % T 30% ™ RO7TA8 82 1.V VN, TwIzow zor W % — 20%
o 20 7 p—NMEM A_CKE<0> A NN " 2 CERMIXSR-1 |2 CERMHXSR-1 76 22 7 rmy—VEM B CKE<0> LAANZ—1o . 2 Wonser 1 12 New xsr 1
76 70 20 [rEy—VEM A _CAA<4> "%%08 56 1 AN 2 1AL7Z0W 201 | 01 01 ro 70 22 VEM B _CAA<4> 1%; 8 56 1 5 1% 17 20W 20T ! 51 57
76 70 20 MEM A_CAA<3> A L 56 1 2 ° 670 2 o VEM B CAA<2> R 56 1 > %
oI MEMA G 7L se e v D MM ose HI/BT se e o
w0 qm— MEMA CAA<1> RIZ/1Z 56 1 2 1% ! 1C2703 [1C2704 e MEM B CAA<1>  R2752 56 1 S, I% ' L2713 12714
70700 omy— VMEM A CAA<O>  RI7IZ 56 1\h\n2 ATUF —— Q. 47UF rr D EM B cAA<os __R2753 56 1’\/\/\/VVVWWW_Z 5 a70F L g a70F
7o 0 5 D—MEMA_CAB<9> Rerl4d 56 INAN A1 mow o e o p |2 CERM X5R-1 |2 CERM X5R-1 76 70 23 ry—VEM B_CAB<9> RZ2754 56 1 o TAIT20W 20T b |2 CERM X5R-1 |2 CERM X5R-1
sy MEM A CAB<8> RI7IS 56 1\zpnz =7 01 01 R VEM B CAB<8> R2755 56 : ’\/\/\,VVVWWW_Z 5 5R R
76 70 2 rmy—VEM A_CAB<6> R2716 56 1 AAN2 1:"1’ 20W 201 z’; B o VEM B _CAB<7> R2756 56 I AAN2 1:0 T720W 20T g
76 70 2 ry—NVEM A _CAB<7> R2/717 56 1 2 I%I720W 201 : ro 70 25 m VEM B _CAB<6> R2757 56 1 5 1% 17 20W 20T :
oo 5 MEM A CAB<5> _RI718 56 i vz 1% "1 [:c2705 |:c2706 s BB veM e Camcos ROTBB 86 ivNe TUIWIIW —§ o715 | (2716
o m—MEM A CLK P<1> RZ71 39 L NAN2 T S7TUF —= 0, 47UF 72 oy MEM B CLK N<1> RZ75 39 1 \NANZ R TTEOW 20T ATUF ——Q, 47UF
onr my MEM A QLK N<1> R2720 39, o TRTTZOWZOTW 1 T, Ay en 1 |2 Alavxor 1 0 o> NVEM B _COLK P<1> R2760 39 ; TWUZOWOTWE $ T ayn o T Ay
o o MEM A CKE<2> RZ77 82 1 \ANZ T T . VEM B CKE<2> R276 82 1’\/\/\/VVVWWW_Z 5 R R
o MEMA OKE<3>  RZ722° 82 1,z o2 6 20 7@@ NEM B CKE<3> R2762 82 1\ o020 20r
76 10 2 rEy—VEM A _CAB<4> R2723 56 1 2 I%I1720W 201 * 2o 70 25 VEM B_CAB<4> R2763 56 1 5 1% 17 20W 20T s
om0 NEM A CAB<2> RZ7Z4 56 1 apn2 77 i 1C2707 |1 C2708 e B NEM B CAB<2> RI764 56 AN Z LT ZOW ZOT T 102717 12718
oon - MEM A CABS3>  REIL3 56 INANZ ooy oy ! %go/ﬁ‘mp b ggo/ﬁ‘wp o MEM B CABeS>  ROTOB 56 Ly e T ! %%WAQI?UF L g ATUF
76 70 21 MEM A CAB<1> A 56 1 2 ° 2 . 2 g 6 70 2 MVEM B CAB<1> R 6 56 1 > % > y > _
e T NEMLA_CAB<O0> _RI7Z7 56 1 \\\y TR AW I T pheRL | g reR e T MEM B CAB<O> _RI76/ 56 1 \\z TRUAW I T PUIGR 1 |2 GHRIXGR 1
7 2120 7 ry—MEM A_CS_ L<0> R2/728 82 1 2 1% 1T 20W 20T W | o 23 22 7 MEM B CS L<0> R2768 82 1 5 1% 17 20W 20T WF
70220 1 oy MEM A CS L<1> R gg LAANZ— 2O PO . 7020 22 7@@ MEM B CS L<1> R g% LNANZ TP PO
76 70 21 20 oy MEM A_ODT<0> R AN C2709 7 70 20 22 rmy— MEM B_ODT<0> R LAANE—— 2719
5 17 20W 20T M 290/47UF T% 17 20W 201 M- 2910/47UF
2 GHRM X5R- 1 2 GHRM X5R- 1
CRI TI CAL CRI TI CAL
1 % 7F 1 %;2207
- 20
—l_ SRR CERM 1 —|_ R CERM 1
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7 6 2

CRI Tl CAL
800 OVl T_TABLE
8171 14 PCIE TBT _R2D C P<0> |_Lw—| .
m———lup| To% X5R CERMI 0201 L4 Eg E $E¥ R2D_P<0> AB9 | peRP 0 U2800 PETP 0| ADS o PCI E TBT D2R C P<0> C284(1) | o B BT DR PO> 1071
- PCIE TBT_R2D C N<0> (2801 . (RN R2D N<0>  AAIO]pPERNO FALCON RI DGE PETN o ADI o PCIE_TBT _D2R C N<O> o8 Al s |-
0. 1UF hBR L 2841 _PCIE_TBT_D2R N<O> (v i o
- PCIE TBT R2D C P<1> (2802
lm>———| I—mv—lzéﬁ—m % PCl E_TBT_R2D_P<1> AAL2 | pERP 1 ADS C2842 |- _PQ E _TBT D2R P<l> I
0. 1UF . PETP_1 s PCLE TBT D2R C P<1> ®
- POl E TBT_R2D G N<1> » PCIE TBT R2D N<1>  ABI3|pery 1 PETN 1| ADLL % PCI E TBT D2R C N<1> 0. 1UF
0. 1UF o X cerozoT % \ﬁ_s_| - 1sv E TBT D2R N<1> 147181
1UF %
PCl E_ TBT R2D C P<2> 4
' C28001UF I'W—;(Eﬁ‘m % PCLE TBT R2D P<2> A5 | pere 2 8 vere o ADI3 8 POLE TBT D2R C peps C2844 :i|: POE TBT D2R P<2> (mm uinw
- PClE_TBT_R2D C N<2>  C2805 . » PO E TBT_R2D N<2>  AALG6 | pern 2 W PETN 2| ADIS % PCI E TBT DPR C N<2> 0. 1UF )
m 0. 1UF 10% X5R- CERM 0201 G 2845 . 10/ E’g/‘ E TBT D2R N<2> 14 71 81
0. 1UF %
- PCl E TBT_R2D C P<3> C2806 :||: a
° 0. 1UF I—mvﬂkE%—m % PCl E_TBT_R2D _P<3> AM18 | pERp 3 pETP 3| ADL7 % PCl E_ TBT D2R C P<3> C2846 . I—mv—rsvmz PCIE_TBT D2R P<3> moom 10 11 ;1
wn PO E TBT_R2D C N<3> C2807 +ff: 4 oon PCIE TBT R2D N<3>  ABIO | pery 3 PETN 3| ADL® % PCI E TBT D2R C N<3> CZE?A%UT o bal E +BT DPR N3
0. 1UF o R '—||—m'%—rsv—7m—lrzm—>@" e
18 TBT _PCIE RESET_L P5 | PERST_OD N RSENSE[_U20 TBT _RSENSE 0. 1LF
26 TBT P RST_L R4 |pWR ON_POC RSTN
PP3V3 TBTLC TP TBT MONDCO oo RBI As| V20 TBT_RBI AS 1%855
68 26 25 18 60 Al MONDCD
o ’ o T o TP_TBT_MONDCL AC24 | MoNDOL revo. el ADL Heoow o8 26 25 15 _PP3V3_TBTLC
BYPASS=U2890: : 2nm R28151 DEBUG For nonitoring current/volta - L8 201 Se i i i ji NO STUFF
e 5 curity strap setting is XORed with
R2890" 1R2891 TUE R2§%2K1 'R2893 NOSTURE TBT SP MONOBSP 1 bit in the flash, so the active-I|evel 11R2867
3.3K 3 }lj\ya - 3K 3, 3K & TBT_NMONOBSN W6 | vonoesN = ) depends on the code in the flash. .
1/ 23W i[éﬁow 8&5’3‘ 2 CRI TI CAL v Zg}é‘/ 20w 0201, DEBUG For nonitoring cl ock [®) Used for straps in host node . . ) 1/ 20w
SO0 M1 o 201, 5201  _TP_TBT_THERM DP A87 | TrER (H GPI O 16/ DEVI CE_PCI E_RST_N_V TP_TBT PCIE RESETO_L If strap !'= bit then security is enabled? |[,201
2 2 OM T_TABLE MDA
il _ g AT Tor T s Pl017| AB3___TBT DFT_STRAP 1
- - TBT SPI  MOS| GPl O 18| AD3 TBT ROV SECURI TY XOR
(TBT_SPL_NOSI) 5 oi/1pg, ool 2 (TBI_SPL_M SO CTRT §P, M slo Ni o Pl o 10| VI TBT_DET_STRAP 3
(TBT SPL_CK)  6lak anerT = 1Bl SH_CS L T5 | Ee s N va__ TBT CLKREQ L
— 47 PCl E_CLKREQ _CD 12
(TBT_SPL_CS 1) 1 ]csV@5X40aXG TBL SRk R ax - e = 11R()2K86l 11R()2K862 11R02|<863
TBTROM WP_L 3 wer R2829! w0 > JTAG TET_TDI w | 1o I A I
TETROM oL K « m_JTAG TBT TN ABL| s v ' v
HOL 7qHoLDr 1 288 D JTAG TBT TCK ARG | Tek REFCLK_100_IN P AB21 PCI E_CLK100M TBT_P e e L 2 2 2
G\D THRM PAD| zﬁ}lév 12 o J TAG TBT_TDO W6 | oo REFCLK_100_I N.NL.AD21  PCI E CLK100M TBT_N a2 e D vides 3.3V to 1.8V
- > 2 TBT_TEST_EN R6 | TEST EN R28895
TET TEST V8] Teor R XTAL_25_I N_AA24 ,» SYSCLK_CLK25M TBT_R 1898,  sysaik clk2sm TBT =
GO PVR_Go00 XTAL 25 ouT| AB23___TP_TBT_XTAL250UT , A o
'R2825 ’ zbw o 20 20 s _PP3V3_TBTLC
L %S 2o _DP_TBTSNKO_M._P<3> E14 | ppsnko_3_P TMU LK ouT| AM  TBT_TMJ_CLK _OUT 201 o0 27 20 25 _=PP3VS TBT
DP
2% 0w 7 2s TBTSNKO_M._N<3> D13 | pPSNKO_3_N NO STUFE
2201 5 DP_TBTSNKO_M._P<2> __ E16| ppsako_2_p R2899! 1R2896 R2880'| |'R2882
v s DP_TBTSNKO_M__N<2> D15 | ppsako_2_ N bSR3 Pl A4 TP_DP_TBTSRC M__CP<3> ,, oS 3 Show
. . DP_TBTSNKO M. P<1> E18 pPSRC 3 N BL5 TP _DP_TBTSRC M__CN<3> 1/ 20W 50W it oW
= - DDP_TBTSNKO et % ° 28, 201,[ |,201
- SO el e R - jERnse
2 M._P<0> £20 | ppsnio_o_p DPSRC 2. S 1 w0 2s _TBT_DDC XBAR EN L
7125 _DP_TBTSNKO M._N<O> D19 ppsnko_o_N N DPSRC 1Pl A0 TP_DP_TBTSRC M._CP<1> -7 o 25 _HDM TBTMUX_SEL_TBT
. 17 25 _DP_TBTSNKO_AUXCH P &4 | pPsiKko_AUX_P 5 DPSRC_1_N|_B11 TP_DP_TBTSRC M._CN<1> 29 26 25 EET'I?ETQSXCI SPEN
SNKO AC Coupl i ng 77 25 _DP_TBTSNKO_AUXCH N @ | DPSNKO_AUX_N a DPSRC_0_P| A8 TP_DP_TBTSRC M._CP<0> PP3V3_TBTLC o e
s - DP_TBTSNKO_M._C P<0> C2820 DP _TBTSNKO_ M. P<0> .. ., 5 DP_TBTSNKO_HPD ABS | DpSNKo_HPD v ppsrc 0 N B9 TP DP TBTSRC M. ON<0> RrR2832 |'*R2883
1UF ><5R CERM 0 DPSRC_AUX_P| J4 TP_DP_TBTSRC AUXCH CP 100K 100K
DP_TBTSNKO_M._C N<O> C2821 ) DP_TBTSNKO M._N<O> R2830* 1125 _DP_TBTSNKL_M._P<3> E6 | DPSNK1_3_P DPSRC_AUX_N_J2 TP_DP_TBTSRC_AUXCH N u R2878' |'R2879 11230 5w
m———“ 10F ;(géclE%\KA 520 00K 7725 _DP_TBTSNK1 M._N<3> D5 | ppsiKi_3 N 100K 100K 201, 561
s rmy-DP_TBTSNKO_M._C P<1> C2822 DP_TBTSNKO_M._P<1> . -, v 2 DP_TBTSNKI M._P<2> £8 | ppsnct 2 P pPsRC_HPD oDt A2 DP_TBTSRC HPD 2 v 280 5%, 0w 2
1UF ><5R CERU e 72 DP_TBTSNKI M. N<2> D7 | pPSNK1_2_N - 20t2| 2200
. DP TBTSNKO M. C N<1> C2823 P T - GPI O_2/ TMJ_CLK_I N AC_PRESENT|_U2 BT_GPI Q2 -4
s —L TS st‘j o BTSNKO_M._N<1> 5 1 77 25 $ TBTSNK1_M._P<1> E10 | ppsnkL 1 P GPl O_3/ FORCE_| L6 TBT_PWR EN am s o 27 26 25 _=PP3V3_S4 TBT =
77 25 TBTSNK1_M._N<1> D9 | pPSNKL_1_N GPI O 4/ WAKE_OD_N|_HB =TBT WAKE L o
s DP_TBTSNKO_M._C P<2> CZ%ZfUFi : DP _TBTSNKO_M._P<2> . 77 2s _DP_TBTSNKL_M._P<0> E12 | ppsnk1 o0 P GPI 0.5/ G O_PLUG_EVENT_N HV_0K_0D|_Y7 TBT_Cl O PLUG EVENT_L 187 NO STUFF NO STUFF
] 0% oY, T DP TBTSNKL M. N<O= oL - GPIO 6_0D/ G O SDA 0D_Y. HDM TBTMUX_SEL_TBT N R2884* R2885'| |'R2886
7 DP_TBTSNKO_M._C N<2> C2825 |- DP TBT s DPSNKL_0_N am e o
5 @—_—| I‘RW SNKO_M._N<2> , GPIO 7_0D/al O scL_on 17 TBT_GPI O7 100K 10K 10K
0. 1UF Il 38R ceAm s $ $E¥§m§i ﬁgﬁa" P H3 | DPSNK1_AUX_P GPI O 8/ EN_Cl O PWR_N 0D V7 TBT EN CI O PWR L oD == kY Zég} v 2‘?;2‘7 %0w
" DP_TBTSNKO_M._C P<3> (2826 :||: DP_TBTSNKO_M._P<3> ., n CHLN_t pesnia_aucy losrsxcrr oo M___ZTBL BATLONL am = 02 200,[ %1
D ———|C2 8()_2]7UF I-mv—rsv—mr—mg T, o o DP_TBTSNK1_HPD U | ppski_HPD GPIO 14 g $S$DP AU§:32R EEN - D 25 2 2 22 _=TBT_BATLOW L
i DP_TBTSNKO_M._C N<3> L]z DP_TBTSNKI GPI 015 2.0 25 30 TBT_A DP P
5@—_—H_m 0_M._N<3> .., oD 2 25 WRDN
0. 1UF g R2831" T —— 2925 1IBT_B DP_P
X5R: CERM 10055 77 ﬁ %g g :i’;gz gj PA_Cl 00_TX_P/ DPSRC_0_P PB_Cl O2_TX_P/ DPSRC_0_P| R24 TBT_ B R2D C P<0> oy 20 7 7 28 ; ; TBT_A_HV. E\QRDN
+ 1oy DP_TBTSNKO_AUXCH C P C2828 ]| DP_TBTSNKO_AUXCH P . - vapws 7T PA-GIED_TX N DPSRCO_N Pcice TX WoPsrRo o N N4 TBT B ROD C N<0> oo = 7 7 w25 1BT B HV EN
0. 1UF | I 8% &%) 201, A _D2R P<0> &2 | pa_Cl O_RX_P PB_CI 02_RX_P|_R22 TBT_B D2R P<0> -
s DP_TBTSNKO_AUXCH C N C282S13 . DP_TBTSNKO_AUXCH N ;- mn A_D2R N<O> E22 | pA_Cl QO_RX_N PB 02 Rx N_N22___TBT B D2R N<O0> % - R2888!| |'R2887
0. 1UF I 3sR cerm = A_CONFI GL_BUF P1| pA_CONFI GI/ O O 0_LSEO PB_CONFI GL/ G O 2_Lsed D8 TBT_B CONFI GIL_BUF am = oK oK
SNK1 AC COUpl i ng A CONFI & _RC KS | PA_CONFI G2/ CI O 0_LSCE PB_CONFI G2/ CI O 2_LSOg| ML TBT B CONFI & RC am > ﬂigf\f' é/%iow
2 2
- DP_TBTSNK1 M._C P<0> C2830 :||: DP_TBTSNK1 M._P<0> ., 7 A_R2D C P<i> L24 | pA 0l OL_TX_P/ DPSRC_2_P PB_CI GB_TX_P/DPSRC 2_P| V24 TBT B R2D C P<1> o NOTE: The following pins require testpoints:
DP TBTSNKL M. C Neos G2 80-3:]L_UF XOR. CERM mn A R2D C N<1> J24 | pA C1 OL_TX N/ DPSRC 2_N PB Ol 08 TX N DPSRC 2 N_W24 _ TBT B R2D C N<1> m@ o 0 - GPIO 13 8 - GPIO 15
7 E’@——;' 2 DP _TBTSNK1 M. N<O> . A D2R P<1> 122 1- GOl 9 - GPIO 11 <
. 7 PA_Cl OL_RX_P w2 TBT B D2R P<1> ) Y -
0. 1UF | IBE &%, - A_DPR N<1> 322 pA G O1_RX N T e oo Wz TBT B 2R e S 2. &3 9%
77 67 DP_TBTSNK1 _M._C P<1> C2832 - == - _RX_ 29 71 77 - ) _ oo
o 1UI; ;5R‘3<:ERM DP TBTSNK1 M. P<1> o ﬁ IIZEIRXX 3\‘2 PA_LSTX/ G O_1_LSEO PB_LSTX/ Gl O_3_LSEQ_Ms TBT B LSTX o 4 - GPIOS 12 - GPIO.12
o S — Cz%sfuﬂ I—mv—r ] DP_TBTSNK1 M._N<1> .., PALLSR( GO LS PBLLSRJ 01 Q.3 LsoR BT e < 2 - Ilzg E—ESSB—H 1431 : Sgl %%2
. X5, CERM - TBTPA M__C P<1> AL6 | pA DPSRC 1_P %) PB DPSRC 1 P A20  DP TBTPB M._C P<1> 7 - PCIE_RST_3_N 15 - PB_LSRX
o mmDP_TBTSNK1_ M__C P<2> C2834 |- DP_TBTSNKI_M._P<2> . -, " TBTPA M._C N<l1>  BI7/pa DPSRC_1_N PB DPSRC 1 M B2L  DP TBTPB M._C N<l1> % - B
0. 1UF 'l x5R ceRm TBTPA M__C P<3> AL8 C . VAS
et DP TBTSNK1 M. C N<2> ” PA_DPSRC_3_P PB_DPSRC 3_P| A22 DP_TBTPB M._C P<3> 20 77 SYNC TER=T29 RR SYNC DATE=01/19/2013
o C2%3?UI; 2xIER" CEERVM—mT—D:’ TBTSNK1 M. N<2> .., . TBTPA M__C N<3> B19 | pA_DPSRC_3_N 8 PB DPSRC 3_N_B23  DP _TBTPB M._C N<3> m@ w7 ILI"LI’t\und bol t t ( 1 f 2
- : pil er bo Hos o]
e DP_TBTSNK1 P<3> e Db TBTSNKL P<3> .. ” TBTPA _AUXCH C P L4 ] pa AUX_P PB_AUX_P| K3 DP_TBTPB AUXCH C P a7 oo )
o TETeNGL M O res C283%UF MJ_—M-J_ I, 02 e TBTPA AUXCH C N L2 [ pa_ AUX_N pB_AUX_N_KL DP_TBTPB AUXCH C N G d} Appl e I nc 051 1573
77 67 > DP_TBTSNK1 : o
= 0. 1UF XIUE‘VRg Y m‘r—s M._N<3> = TBTPA HPD M8 | PA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB_HPD am > ®
28 27 25 qoom— 1 BT_A_HV_EN R8 | GPI 0_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B HV_EN oo 25 20 % NOTI CE OF PROPRI ETARY PRCPERTY:
7 orcgry--DP_TBTSNK1 AUXCH C P C2838 DP_TBTSNK1 _AUXCH P .. - N2 | GPI O 10/ PA_CI O_SEL/ BYP1 GPI O 11/ PB_Cl O_SEL/ BYP1| R2 TBT B Cl O SEL o THELNEORVETLON CONTA| NED HEREI N | S THE
1UF st CERM P3| GPl 0_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT_B DP_ PWRDN 25 20 e POSESSOR AGREES TG THE. FGLLOW NG
77 or¢@ry—DP_TBTSNK1_AUXCH C N C2839 DP_TBTSNK1_AUXCH N . - D I TO MY NTAIN TH S DOCUVENT | N CONFI DENCE
0. IOl TEE Ty oo For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and Cl O SEL low (10k). Al other port signal N TS e ey
- (10K) P gnal's can be NC BOM COST_GROUP=TBT | IV AL m s resemen o Tone O PART
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U2950

CZQOBJiCZQOCJiCZQOD C291CiC291DiC291Ei
3 %Pf UF Pl 3,0P 2P 2P Par t TPS22920
| )

1.05V TBT "Cl O Switch

Type Load Switch . I
Internal switch not functional on RR

. R(on) 8 mChm Typ
J_ J_ @1. 05V 11.5 nGhm Max PP1VO5_TBT .
= CRI TI CAL = n —PP3V3_TBTLC 1 25 26 s
oM T_TABLE Max Current = 4A (85C) ng2924990
P1hv05 TB&RBDV Yo Lo U2800 310 - . P:LVOS T%&% o AL P ~2 1%0?(45
M Ej; G12 J12 h M Ei; B2 o
ouT VI
C2900i02901 1| C2902:1 C29031: C2904: 02905i029 i A EN AL O O°F il C29301 C2931iC29 l A ) & o
1. 0UF 3.0P€—— T.0UF — T.0UF - "T.0UF - 1. 0UF 1OF 700 mA EDP ale T 5 L10 T.0UF - "T.0UE 1.0F 1200 mA EDP CRI TI CAL 2201
200 +/~ 03P —— 200 —— 200 —— 200 —— 200 200 200 —— 200 200
GXS\F\/‘)Z Npo-gg 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘)Z 62 \F\/‘)Z GL8 ML GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 23 TBT _EN C1 O PWR
0201°T 050¢ 0201°T 0201°T 0201°T 0201°T 0201°F Hio NLO 0201°T 0201°T 0201°T [eY5) @945
. HO N14 ¢ = 1
8 _|* ©2940 55| DWN5LOBVK-
J18 P11 1 090 ~ SOT563
L <15 VCC1PO_CI Q [Tp15 = 2 %5 \ i VER 3
K17 R10 0301-1 —
K19 R14 <
K7 | vecipo_rov_pecap Ti1 L (s 2
L16 T15 =
M9 u10
P19 ul4 68 65 26 18 15 13 12 _=PP3V3_S0_PCH
T19 Vil
u1g
V15 DL SVR input to RR - 1100 nmA EDP
Ve § &1 . -
POC input to RR - 150 mA EDP
w2 H11
w4 VCC3P3| | N4 Isolated to reduce noise from SVR Pull-up (S0) on PCH page DVMNSLO6VK- 7
.6 _PP1VOS5_TBT
) - 38
VOLTAGE=T. 05V K9 18 25 26 68 __=PP3V3_S4_TBT 2 26 27 s
C2192J|_3:§\1 C2192]|_3§ 1 C%gol(g 1 C%gol.;l:_ 1 L14 o o 3.1 W (Dual - Port)
1 L1 LT . M5 2.4 W(Singl e-Port
o B8 7] reo B 2 S\ 2 o8y 2 7 | [ SVRVOCLPO 0 C2950:| C2951:| C2952 iczgss i A S
" 050¢ 050¢ 0201-1 0201-1 P17 F; 10 I;: F —: 102 I; 102 I;
Vio 7 62905 62905 629% PLACE_NEAR=C2953. 1: 1rm
CRI Tl CAL J_ H7 020>1<-}1{ CE% CE% CE%%%) CE%%%)
L2920 = A4 VOC3P3_RDV_DECAP| [ L18 om T_TABLE ! Xh\A/\ZQGO
680NH- 30% 3. 6A- 35MOHM 26 ) svr 1 D N18 = __O\/I T_TABLE OM T_TABLE
1900 mA EDP LYY Y L2 . P1V05TBT SW B3 o RL8 = OM T_TABLE 1
SM . W0 PPCLV& TB}RD\/ oy PF’3V3 S4 TBT FW
C2923 1 C2922 C2921 C2920 ST Nepe-True NCx—B5 ] svR_AVON Mﬁ; IE_EE; FES: 38 %EFEQ %
Léw e e N CRITICAL ZsAm-f;igP@ 1€2980 |1€2981 2960 cggoeé o[ e
> > A2 @0 — . -4 1. —
ot e cnfists] mbel] enfet ] De92g g & SRR T b o b oy
om T—TABLE OM T_TABLE NSRLO20MABTLG AALY = 8361-1 8361-1 0208F 0208F
- OVl T_TABLE AA20 o1 ! - |
L oM T_TABLE £20 2 o =PP3V3_SA TBT .z
AAB Jia = =
= AB11 316 C292AiC2928i
3. OPE 12PF
AB17 320 +/=0.1pE %
AC10 K13 NPO-gg 2 NPO. §§ 2
058 o8¢
ACL2 K21
AC14 K23
ACL6 a L12 =
ACL8 6 L20
AC20 M3
AC22 M1
ACA M3
ACE VD
AC8 N12
) NG o0 27 26 25 =PP3V3_S4 TBT TBT " P P R i
B7 || vss vss| [ heo 5 30 2 27 1y SMC. DELAYED PWRGD OC" Power-up Rese
c10 P13
c12 P21 65 65 26 15 15 13 12 _=PP3V3_SO_PCH GPI O
cia P23
CRI TI CAL l
cle Po R2995! %{%%3@ a4 'R2990 R2992! °
cis R12 100K LFB4 L 100K 100K -
&) R16 1/ zﬁ:@ = Toow 1/ 20 U2990 2 X
20 R20 SYM VER_3 TPS3 8 95 4
201, k3 2201 201, P
22 T13 ush-pul | out put
o = TBTPOCRST MR L { 1 lewase  senseoud | TBT PWR ON POC RST L o
o7} T21 TBTPOCRST_SENSE 3 |SENSE ci .S TBTPOCRST_CT —
[e3 T23
awn
= o C2995:| ['R2991 N C2991 1
Del u12 330PF —— 2 24- 9K 0. 001 -
D23 ul6 gO/ — 2 15ow % —T—
= Vi3 ozog2 2201 XTR-GEEW 2
F11 V21
F13 V23 - -
F15 Vo 1 Vth = 2.508V nomi nal Del ay = 4.04nms noni nal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
FS Y19 SYNC MASTER=T29 RR SYNC DATE=12/ 17/ 201
F7 Y21 T
Fo v23 Thunder bolt Host (2 of 2)
Y9 >
= il ( S Appl e I nc. 05 1573
®
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON NOTI CE OF PROPRI ETARY PRCPERTY:
THE:I ;\ETO}'\RYM LO\I gg\Tl'iAIC}l;lERPHEREI N IS THE
138S0801 8 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 CRI TI CAL C2920, C2921, C2922, C2923, C2950, C2951, C2952, C2953 HE POSLOSOR AGREES 1O THE FOLLOI NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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). 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
BOM _COST_GROUP=TBT | 1V ALL R GHTS RESERVED

WWIE.MANUAIS.CLAN.SU 7 6 5 4 3 I 2




8 7

Page Not es

Power aliases required by this page:

- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost CQutput)
Signal aliases required by this page:

(NONE)

BOM options provided by this page:

(NONE)

e 22 =PPVI N_SW TBTBST

e 2z _=PPVI N_SW TBTBST

TBTBST_PWREN DI V_L

8-13V | nput
Changes required
for 2s.
R3080"
47%I0§
1/ 1BW
Wb
R3081!
33%5
1/ 16W
Wb

30

Thunder bol

t 15V Boost Regul at or

TBTBST_PWREN L

28 25

Second FET needed for
dual - port designs.

UVLO = 4.55V (falling), 4.95 (rising)

T Ivls

TBTBST_SHDN DI V

GND i nsi de package,
no XW necessary.

Q088

DWN5SLO6VK- 7

SOT563 1R3088

VER 3 330K
278 6w

G|2 Max Vgs: 10V 462"

17 26 38 39 75

BATLOW: | sol ati on

SYM_VES

099 .
eonse R

=PP3V3_S4_TBT . » e

Pull -up on RR page

38 13 PM BATLOW L S[R3 |o =TBT_BATLOW L oo =
~ — TBT BATLOWL

BOM_COST_GROUP=TBT

S| 8409DB:
Vds(nmax): -30V
Vgs(max): +/ -12V
Vgs(th): -1.4Vv CRI TI CAL
Rds(on): 46nChm @ 4.5V Vgs L3095
ld(max): 3.7A @70C 3. 3UH 6. 5A
w PPVI N SW TBTBST 1 (Y'Y Y L2 , TBTBST BOOST
NERECR—W BTEES: 35™hin PI MBO63T- SM N-RECK-W DTHE0; 35 i
Vol tage not speci fied here, C30901 C3091 TR TRE
add property on another page 10 %)__ 10%% TBTBST_SNS1
X5R- ERY 2 X5R- ERY . N Ny
_ . o| ol a2 R308% CRI TI CAL
= " RTICAL™ v Zﬁi’ﬂ B899
0201,
PWRDI 5
TBTBST_EN WILO 25 |ev uvio wogo 6 TBTBST SNS2 w
LT 7 SNs2| 3 XV\B
TBTBST_| NTVCC 28 || nTvee &%5 3095
2 % 1
X TETEST VoS PLACE_NEAR-C3095. 1: 2 mm
TBTBST_VC 30 e >
L 10 nC R3095*
] TBTBST_RT 33 |gr 35 s C3|9:88 137K =PP15V_TBT_REG.,
g — 36 j— M:l%w e —
TBTBST_SS 32 |ss z %’3‘ <é2>2 vout = 15. 47V
e 31 TBTBST_EBX A2 B998 seom| VB Qurrent = 242
34 |sync - : FREQ = 480KHZ
C3094 1 gOSgUFF R3096* z L AN
0 SUF san an = 190PF 15'18%§, NO STUFF
2 x5R NN R R 2 59y M:-bgv C30961 1C3097 |1 C3099 |+ C3001 |+C3002
SV IR L S I R R 5 éb 2 10];5 e — ioo/UF — 230/001UF - I5PF 2P
G\D_TBTBST_SGAD <Ro> of e gsf 2 B ceru |2 é}gooe 2 é};
122+ (RL+R) | R mﬁ%&aw B:H:ES gS”Wm 1206-¥ 8 0402 0201 02
WLQ(falling) + (2uA* R1) SGND shorted to J_
Vout = 1.6V * (1 + Ra / Rb) L

SYNC DATE=11/19/ 201,

%ﬁc:\ﬁSJZER:T29RR
Thunder bolt Mobi |l e Support
BT RO

d} Appl e I nc.
®
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
s _=PP3V3_S4 TBTAPWRSW ) 2 PP3V3_S4 TBTAPVR
Nomi nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CR&IZC'\sA; 1 C32801: 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12Wmi ni mum) C:3220J
T60UF - 221 L Lo iUF IHVS3  890mA  830mMA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W CIUE — O s anaL_vooeL=TBT_Mx
20% 20% 1 1= 18 XSR_S% 2 VDD
oﬁ&!giﬁé‘g 2| R CEE%%PZ z oggicm" PP3V3_S4 TBTAPVR ., I o1 L
19 18 :
wolars ] NEKSVLGTH=0. 32770 Y = CETLOS024
o =EPEN_SASW TBTARVRSW. . an[? TN B T e o TBL A DZR Hel> 6270 e 2 TBT_A D2R C N> 7 |re. w15 TBT A GO SEL am-
15. 75V Max 7w VAL TAGESTEV : 7T 2 ) C3276 1|2 2 TBT_A D2R C P<1> 8 |ree AUXI O EN_24_TBTDP_AUXI O EN am s
C3215 1 1C3210 ORI TI CAL C32851 1C3286 |1C3211 0. 47UF! | é%éh“)‘( o op_po 6 TBT A DP_PWRDN am =
4. 708 —— —— 0, 1UF U3210 O- L == —— F =¥ DP_TBTPA AUXCH C N 1C3—| « DB_TBTPA AUXCH N 2 AUX-
0% - 382/’ D3I SATRGP XsR_gé > 2 iV e |2 %g T D T ETPA AUXCH G P 0. 1UF I}< é"%@ » DP_TBTPA_AUXCH_P 2 |aux+ Py AUXI O | 23 TBT_A_D2R1_AUXDDC N 6 -
X5R- ERY 2 2 Bk o= 201 402 202 77 LB C3231 1 201 (ro AUXI O+ 22 TBT_A D2R1_AUXDDC P ,;
16 |ENHVU FAULTZ| 4 : 0. 1UF X5R. SRy 20, DP_TBTPA DDC DATA 4_|bbc_DAT TBT: RX_1
=TBTAPVWRSW EN 5 30 DP_TBTPA K 5 |pbc cLk
o D= EN ISET_vaPd 8 n| TBTAPVRSW | SET V3P3 >
27 25 (TR TBT_A _HV_EN 11 [Hv_EN I SET_s0 10, | TBTAPWRSW | SET_SO 25 ¢om TBT_A CONFI G1_BUFE 16 |cA DETOUT ca peT 18 TBT_A CONFIGL_RC 28
o 20 =TBT_SO_EN 17 |so IsET 39 1| TBTAPWRSW | SET_S3 C3232 1 F%gz‘my—\ N
e wo T TBTHV: P15V | | TBTHV: P15V = D2 TBTEA & 8 s 0, 22UF! '55R’ 82 oA & e 00 |
, QD 77 28 7 3
T | e RRAY DR [EB2i = -2 H K S S
of & bel ow 2. o8 %ot N : SR 0201 - TBT_A LSTX 14 listx opy MO ToT Lo A rer PR (g
13 : CA_
M R L35 25 O} TBT_A LSRX LSRX (1pD)
- $S$QPV\RS\NI Sg SO S <Rv3P3> 2 ¢om DP_TBTPA HPD 12 |ppout weo 17 TBT_A _HPD -
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§22163K 2R§%1K4 requires two R's per HV 2= &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 OK.
2 2 =
<RHVS3> <RHVSO> | LIM= 40000 / RISET B
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. Ta560 Thunder bol t Connector A
Nomi nal Mn Max 3 00
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W ni ni mum) FERR- 120- OHW 3A
* 1 2 PP3V3RHV_S4 TBTAPWR F
0603 N DTH=0.
A TBTACONN 1
C3260: C3200: ez R3201 =
12PF 0. 01UF —— 5 RECK-W DT [
g % —T— TBTACONN 20 RC 1 2 (o 18.9v) C32051
NPOLEBE 2 XTR 66y 2 NECK W DTH=0: 5% 0. 01lE
1C3201 AT 12§=W s CRRY 2
== = 1UF 1 01 GND_ VOl D=TRUE
a0 va pTRUE = T gkfce CRI Tl CAL 327 Both C s)
- RM
27(450”‘ Cs) 0402 TBT Dir DP Dir DP Dir TBT Dir TBT A R2D P<0> 4” 22UF I’Z'UW_%V\ TBT_A R2D C P<0> o577
7 n s o IBT_A D2R P<0> 0 47UF W »n TBT_A D2R C P<0> - - I J_ - - ROD NeO~ C3271 115" 20" _TBT A R2D C N<O> G nnr
77 2 g TBT_A_D2R_N<O> SReL . TBT A D2R C N<O> - - b = - - Il'm
4|5 2 ITU'VTVTU‘L—' e = TBT: TX_ O 0. 22UF
0. 47UF | EGERM Y5/ T aova [PTR‘El 1(3@’\/0 D=TRUE TBT: RX_O SHELD PINS \ TBTACO\lN 7_C
R329% 1 [1329s /33200 :
5 NDP- J44
1/;)1 20?0W 2210 pp  FRT-TH GND0 g
2 2 B410 conFlal  M_LANEOP o
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B6 0 CONFI @2 M__LANEON o
B8 GN\DL
7 2 my—DP_TBTPA M_C P<3> C30272£2;u1F I—Szz(gz—%y—\ ~ DP_TBTPA_M._P<3> -— - B10 g O s NLfLANElpg' B9 - - DP_A_LSX M_P<1> .,
oy DP_TBIPA M._C N8> (3578 1| » -~ DP_TBTPA_M__N<3> -— - B12 L5 w_Laean M_LANELN o] BLL - - DP_A LSX M._N<1>
0. 22UF | I 285 B,3Y TBT: Unused O G\D4 AN o TBT: LSX_ReP/ P2R (P/N)
| B16 | 5 AU cHP  M_LANEZP o | B1S
B18 ¢ M._LANE2N | B17
O AUX_CHN — o
B20 [ o5 pw RETURN ¢, | BL9
" PORT B CFoth C 8
0 S
SHIELD PI NS J C327§ 1|2
14 1ddd 4”. 5208 1205 57 IBI_A_R2D C P<1> B
FEEG b - & 7 IBT A R2D P<1> 573 1 5 TBT A R2D C N<1> ames
- o1 TBT A R2D N<1> -
.= = 0. 22UF 2
720 _TBT_A_D2R1_AUXDDC P - 514-0876 = TBL TX2 =
=20 _1BT_A D2R1_AUXDDC N ;
TBT: RX_1
s _1BT_A HPD
s _1BT_A CONFI GL_RC Jiczzoz DP Source nust pul |
2 TBT A CONFI &2 RC _ o/o:lu;: down HPD input with v
Lo, > g}é’ p— greater than or equal 470k R's for ESD protection
1 1 1 0201 to 100K (DPvl.1a). on AC-coupl ed signals.
R3252') [R3251 32041 |1c3295 ['R3241 =
ot 50t 330PF —— —— 330PF 9% = Sink HPD range:
1 zﬁx\? 20w 8o T, 8% %"zow - Hah: 2.0 a gebv
2015 2201 o368 8461 2201 oD
Low. 0 - 0.8V ]
NC _MASTER=T29 RR SYNC DATE=10/ 26/ 201.
T
1 Thunder bol t Connect or
d} Appl e I nc. 05 1573
®
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
« _=PP3V3_S4 TBTBPWRSW ) 2 PP3V3_S4 TBTBPVR
Noni nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CRITI CAL 1 1 1 1 IHVSO  890mA  830mA  930mA (assumes 15V, 12W i ni mum) C3320J
C3387 C3380 C338 | o
LO0UF 1 220 L L 0" TUF IHVS3  890mA  830mMA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W S e —— S GNAL_MODEL=TBT_MUX
el ] [ MR o il v
RGeS 2| XoR CEREL 2Bk, CERM PP3V3 S4 TBTBPVR ., a0 Vo o-TRE o1 L D
19 Vv3p3ouT_18 N TH=0. Both C s) L
i} 20] vars " A B ~C3377% )12 = SAUSEIEES
o _=PPHV_S4SW TBTBPVRSW ) ) a2 PP3VIRHY 54 TBTBPVR 72 o $S¥ g gg gﬂz 0. 47UF I@st?nf—l 2 TBT B D2R C N<1> 7 |re Te enal 15 TBT B Cl O SEL 2
15. 75V Max o ey VN RECR W X 77 2 (OO} C3376 1|2 . ~n IBT B D2R C P<1> 8 B+ AUXI O EN_24 BTDP_AUXT O_EN @mzs -
1 L] C33851 1C3386 (1C3311 0. 47UF lé%ém‘( oL pp P 6 TBT_B_DP_PWRDN am =
C'Zf»371§ C33U1F0 CGI3T3I 1C8L oy L L 1our L o7 TUF D TBTPB AUXCH C N —C3 » DP_TBTPB_AUXCH_N 1 |
T gg} 3310 XsR_gé p 2 ol xor |2 %g DS A e e 0. 1UF I}< g - DP_TBTPB_AUXCH_P 2 laxe  arw A O 23 TBT_B D2RL_AUXDDC N . -
X5R- ER 2 2 Bk o= 201 402 202 77 LB C3331 1 201 (ro AUXI O+ 22 _TBT B D2R1_AUXDDC P ,,
16 |ENHVU FAULTZ| 4 : 0. 1UF X5R. SRy 20, DP_TBTPB_DDC DATA 4_|bbc_DAT TBT: RX_1
_ 20 DP_TBTPB K 5 |bbc cLk
o D =TBTBPWRSW EN 5 |en ISET_Vv3rP3d 8 7| TBTBPWRSW | SET_V3P3 =
50 25 T TBT B HV_EN 11 |iv EN | SET_sq 10 TBTBPWRSW | SET_SO 25 ¢om TBT B CONFI G1L_BUF 16 |cA DETOUT ca peT 18 TBT B _CONFIGL_RC 20
64 28 =TBT_SO_EN 17 |so ISET_S3 9 «n| TBTBPWRSW I SET_S3 C3332 1 I_%gz_ﬂy_\
m ao T TBTHV: P15V TBTHV: P15V 77 2 D $ $§L’ZS & 8 Zﬂz 0. 22UF ¢ 82 - $ %LEE ,\,NLL Zﬂi T 1
——— B 12V see R3310Y ['R3311 R3312 e D |—|C3>333 1 me_%v_:z “ 0P oPMOH 19 DP B LSX M. P<1> ..o
ERREE o . bel ow 22. 65} 202%. 6K 30%- 5K 0. 22UF! | £5R 8251 - TBT B LSTX 14 |Lstx (1r0 pPmo | 20 DP_B LSX M._N<1> 20 77
1/ 2 ow ow 13 TBT: LSX_A R2P/ P2R (P/' N)
M ¥ L35 25 O} TBT B LSRX LSRX (1pD)
TBTB ET R <RV3P3>
» TBTBPWRSW | SET_SO0_R 25 T} DP_TBTPB_HPD 12 |yppour weol 17 TBT B _HPD 0
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§23163K 2R§%1K4 requires two R's per HV 2= &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 K.
2 2 =
<RHVS3> <RHVSO0> I LI M= 40000 / RI SET - C
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
: TL360 Thunder bol t Connector B
Noni nal Mn Max
I HVSO/ S3 1120mA  1090mA  1170mA (12W mi ni mum FERR- 120- OHM 3A
* 1 2 PP3V3RHV_S4 TBTBPWR F
0603 N DTH=0.
A TBTBCONN 1
C3360: 33001 hEsa R3301 ¢
12PF 0. 01UF > RECK W TP A
§§g2 T TBTBCONN 20 RC 1 2 (0-18. 8v) C33051
NPO- XTR- @EE N WBIET 38 M 5% 0. 01UF
0207 202 1 C3301 NESK W, PTH=0. 1/;\§§w Lé;{;/’z B
— - 1UF 1 XSR- GERY GND_VOI D=TRUE
a0 va pTRUE = T gkfce CRI Tl CAL 337 Both C 5)
- CERM
33744 & 0462 ToT B r oP o1 ¢ PO TBIDr 1B B ROD P<Os o5 50F] [ 3y IBT B R2D C P<0> (rmyucr s
7 s oo} TBT B D2R P<0> O 47UF W 77 TBT_B _D2R _C P<0> - - J_ el *— " BT B R2D N<O> C3371 1 TBT B R2D C N<O> amyzs o
7 7 2 o TBT_B_D2R_N<0> 751 1 TBT_B D2R C N<O> - - ; 5= * —— 0. 22UFI|'§§FZ_ST§Y'
o. 47UF I'W abva o TRE 20 Vo o TRE TBT: RX_0 SHELD PR TETBCONN 7 C_
R339% L 13399 /33200 : g ;
o NDP- J44
Y ;)1 20?0W 2210 wpp FR-TH a0 g
2 2 2416 covrar  M_LANEOP g
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 0 CONFI 2 M__LANEON o B
A8 GN\DL A
77 25 [T DP_TBTPB_M__C P<3> C30372§U}: I—%g'zrﬁy—\ ~» DP_TBTPB_M__P<3> P - A10 g sL\‘DiANEQ,p M,iLANElF‘g_ A9 - - DP_ B LSX M_P<1>
o DP_TBTPB M_C N<3> 337§ 1 (5 ., DP_TBTPB_M_N<3> -— - AL2 [ 0\ anean ML_LAREIN G [ ALL - - DP_B LSX M_N<1> 44
0. 22UF | I 285 B,3Y TBT: Unused Ao s G\DS o A3 TBT: LSX_ReP/ P2R (P/N)
' | ALS | 5 aux cHP  ML_LANE2P o | ALS : -
AL8 ¢ M__LANE2N o | AL7
O AUX_CHN — o
22015 pp_PuR RETURN | ALS
PORT A GND_VOI D=TRUE
SHIELD PI NS J C337§B°‘1h C9)
J 1T ) o 2oUF se3vL_IBT_B R2D C P<i> s
4 3 - o IBT B R2D P<i> 731 15 2 _TBT B RD C N<l> e
- - TBT B R2D N<1> 0. 2oUF 58y
20 _1BT_B D2R1_AUXDDC P o 514- 0876 = TBT: TX 1
20 _1BT_B D2R1_AUXDDC N ;
TBT: RX_1
2 _1BT_B HPD
» _1IBT_B CONFI Gl_RC JiCB302 DP Source nust pul |
2 TBT B CONFI &2 RC o/o:lu;: down HPD input with
Lo, > g}é’ - greater than or equal 470k R's for ESD protection
. CERM ’
1 1 1 0201 to 100K (DPvl.1a). on AC-coupl ed signals.
R3352'| |'R3351 (3394: [1¢3395 [R3341 =
12 9% 5%20W 330Pg§ p——— :}3830/0PF 5%20W = Si nk HPD range:
2@1@; Y 0%‘1{)2 2 6(5%{1 2%1 High: 2.0 - 5.0V
Low: 0- 08V SYNC MASTER=T29 RR SYNC DATE=10/ 26/ 2013 A
umins
1 Thunder bol t Connect or
d} Appl e I nc. 05 1573
®
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s =PP3V3_S0_DDCMJUX

DDC Cr ossbar

Only necessary on dual -port hosts.
On single-port hosts alias TBTPA DDC t o TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

DDC Pul | - Ups

2.2k pull-ups are required by PCH
to indicate active display interface.

DP++ spec viol ation, should renove!

NOTE: Only DDC DATA is sensed, so DDC CLK
pul |l -ups are unstuffed.

DP_TBTSNK1_DDC CLK am s

DP_TBTSNK1_DDC DATA > e

DP_TBTSNKO_DDC CLK Van:i B8

DP_TBTSNKO_DDC DATA D e

9 JiC3480
R3485! 3 S
1005 > 2
288 U3400 02
201, TS3DS10224
16 | Ena QFN
20 o DP_TBTPA DDC CLK 1] e CRITICAL oo
ey DP_TBTPA DDC DATA 2 liNa ouTAl- | 19
QUTAO+| 18
outpo- [ 17
14 SAl SA 15
10 [ eng
2 qgn-DP_TBTPB DDC CLK 3 ine+ outB1+| 8
«»cgr>_DP_TBTPB_DDC_DATA 4] e QuTBL-
ouTBO+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |gp ?9 seol 11
owsL BRAE? ol2 8 &
SOrs63
o SAI/SBI = 1: INA == OUTAO, INB == OUTBO °| &
VER 3 |71 SAI/SBI = 0: INA == OUTBO, |NB == QUTAO
@
S G"" S —

= o TBT_DDC XBAR EN L |

Second FET needed for
dual - port designs.
CONNECTS TO TBTBTS_PWREN L ON PAGE 30.

TBTBST_PWREN L

Q3485
DWN5SLO6VK- 7
SOT563

29 25

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J14
TTILE

DDC Cr ossbar

d} Appl e I nc.
®

TG OV )
051-1573 | D
8.0.0
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PCl e Wake Muxi ng

o =PP3V3 S5 W.AN

SEL | QUTPUT

L | PO E_WAKE L (BO)
1 1 — |
R3561 35601 5 H ‘ AP_SOI X_VAKE_L (B1)
100K Sl Voo
Sow P o CRI TI CAL
S¥b1 0201 uU3s560 s|6 AP SOl X WAKE SEL s
= | NC7SB3157P6XG
SC70
VER- 3 go| 3 PCIE WAKE L o0y SUETRE
o0 _oAP_PCIE_ WAKE L ala B1[1_AP_SOI X WAKE L | e =
0 G\D
2
NOSTUFF
= R3560
1 «/2/»2
1/5/W
0201

74 66

e _=PP3V3_S4 BT

USB BT _CONN P 10

74 66

USB_BT_CONN_N 9

S| GNAL_MODEL=BT_MUX

e =PP3V3_S4 BT

YPASS=U3520: : 5 nm
1 C3520
AUF
2 gg CERM
01
CRI Tl CAL
74LVC1X08 ¢ T
SGT891 2 M SLP_S4 L s 1097 3 s s
PM SLP_S4_ BTMUX_L 4(U3520
08 1
3[ 5
NC
NOSTUFF
R3520
1 0 2
o¥by
BLUETOOTH
1 C3510
;; 0. 1UF BT_WAKE L o
510 T gé\ﬁ R NO_XNET_CONNECTI ONETRUE
0 D|3
US%EN74ODP 5l 6 USBl BT P o e Df\/l\132g23I'_5FlBg =
cRI T cAL - @ DENIQOeRS |
om2| 7 USB_BT_N o —
w1 BT_WAKE Wrel ess Support
=pi—¢ 'R3512
4 5K Appl e Inc.
b} Hoow S
© SEL|outPuT %01 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY. ERTY_OF_APPLE | NC.

H | USB_BT (2)

i

BOM_COST_GROUP=W RELESS

SYNC DATE=11/01/201.

TG OV )
051-1573 | D
8.0.0
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l 722 C3723 |1 C3724 C3725lc37TL2J'(:3F ' solation
1 1 1 1 1
% o i%;pp L opF L I5pF %pp s 52 _—=PP3V3_SO0SW SSD
—F 5610 z 0581 ¢ z 0581 ¢ z 0581 ¢ —F 0581°¢ BYF’A?SJV_LB710H5 mn
1 G
- I Bk CERM
PLAGE NEAR=33700. 1: 3rm
CRI Tl CAL CRI Tl CAL 1
L3700 74LVCLE08 5| T
FERR- 26 O—|M— 6A 2 SMC OOBl1_R2D L 2
w5 =PP3V3_SOSWSSD , 1 PP3V3 SOSW SSD FLT 463710 @
0603 M NFRERR—W BHES: $8m,, 08 1
1C3701 C3702 VOLTAGESS. 3V 38
°/ °/ 1
2 i(g CERM 2 i(g CERM 51450449 R3170%9 | fe
CRI Tl CAL o0 =
PLACE_NEAR=] T Imm PLACE_NEAR=L3700. 1: 1nm 1/ zk‘y_v
L J3D700 o0 « =PP3V3_S0_0O0B1_ PWRDN
SSD- S8 NOSTUFF
se-vae 53 -0 BYPASS=U3711:: 5 _mm|
1
2 8 g 52 SMC_OOB1_R2D CONN L C§.7112
3]y ol5t SMC_OOB1_D2R CONN L fé%
Ao —| X5R- GHEM
516 o2 CRI TI CAL
515 o2 xnd 6 74LVC1Q08
5 > SSD_SR EN L 15 o 48 % 2 SOT891
SSD_RESET_CONN L 8|y ol47 SSD_PWR_EN a5 o2 o s
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71 39 35 3 [y SMC_ONOFFE_ L 7dvre* (1 PU) PP3V. AVREF o o \7;;5633 73
SMC MANUAL_RST L 4 |pELAY REFOUT| 8 . — 1 o
CRI Tl CAL AGES3 'SV
1%"'5 IOl D B 15 s 13Rs50151
1
0 Lol o °l c51251| [1C5126 Poow
5%10}4’ e 100 L 5 6itF L SMC_THRMIRI Py ss 50 [
2%_3L XSR GhEM 2 st-é \7)2 T2 gg CERM ) z
SI LK_PART=SMC_RST 0402-1 0201 J:
PLACE_SI DE-BOTTOM ' GND SME_AVSS 25 0 42 42 10 B
MR1* and MR2* nust both be low to cause manual reset. @JER@EWWF’: -1 mm 0% CPU THRMIRI P _3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. 1583 R54]334
" " - _=CHGR ACOK _ SMC BC_ACCK s WBT3%%1'5&§ e CRU._PE LN 2—CPU PEC %
= RRESBASESTRE :
Debug Power "Buttons - R5158 To Sve R TY v From o cpu PoH
PM_THRMIRI P F&j}y\/z PM THRMIRI Ry 15 25 75 oE 1
1/528W 2 %%
= M 1
PLACE NEAREGB150. 2: 5
o a0 30 35 __=PP3V3 S5_SMC
SMC Crystal Circuit w10 =PP3V3_S4_SMC
SMC USB d ock require these crystal s _=PP3V3_S0_SMC
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz
was 1 SMC PME S4 DARK L R5167 100K 1 2
SMC_DP_HD L |'S NOT USED ANY MORE s _SMC DP_HPD L R5168 100K 5 5% ITZ0W W 20T
R5110 5% T/ Z0W —VF 20T
w XTAL 1% 29K SMC XTAL_R 1 50 % 55 _SMG_ONOEE_L R5170 10K 1 2
170 CRI TI CAL w0 2 SMC_SENSOR ALERT L Rb172 10K 1 5, 5% 1720W W 201
1/2%:0\,\/ Y5110 14038 36 _SMC_LI D —‘5__71 100K 1 5> 5% 1I720W VF 20T
1 3. 2X2. 5M SM s SMC TX L 5__73 10K 1 2 5% 17 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C s SMC_RX_L 5174 100K 1 5, 5% 1720W M 201
s _SMC_EXTAL 1: : 3 o "SMC_DEBUGPRT_TX L D175 20K 1 > b:n T720W W 20T
145 3 _SMC_DEBUGPRT_RX_L 5__;(7) 20K 1 5> 5% 1720W W 20T
39 38 1 P — = 2 o T 10K 5% 1720W M- 20T
rcpr10  MOe 13111 oo GNDENE S4 DARK L =TBT WAKE L m "N 2 T gk Voo
1 1 7 3 1
pR— p— _ 71 SMC TDI 5179 10K 1 5> 5% 17 20W M- 201
2 2y 2 ggol e 30 _=PP1VO5_S0_SMC o z: SMG TCK DT80 10K 1 5 5% 17 20W g 70T
5% 1I7Z20W 20T
. RyL12 s 30 3 _SMC_BC_ACOK R5187 100K 1 2
J_ 1 rmy—PM CLK32K_SUSCLK RInAA 2 SMC CLK32K oo % _SMC S5_PWRGD VI N >192100K1 2 o% LZ0W W 20T
= PLACE_NEAR=U0500. AE6: 5. lmm o 2 SNS | NT L 51 3 10K 1 2 5% 17 20W V- 20T
5% 1720W ™M 201
s
ww CPU THRMIRIP 3v3  R5117 100K 2
5% 1720W ™MW 201
s _SMC PM G EN R5198100K 1 2
3 15 _SMC_ADAPTER EN o185 10K 1 2 5% I720W ™M 201
30 35 _SMC_THRMTRI P 5186 10K 1 o D% IT20W W 20T
5% 17 20W  VF 20T
1 a8 21 20 1 _SMC DELAYED PWRGD  R5191100K 1 2
5% 17 20W V- 20T
o 3 SMC S4 WAKESRC EN R5190100K 1 2
5% 1720W ™MW 201

ISYNC MASTER=JACK J52 SYNC _DATE=10/ 24/ 2013
SMC Shar ed Support

d} Appl e I nc. | 051-1573 |'D
2 8.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HEREI N | S THE
PRGPRI ETARY PROPERTY GF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 51 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM _COST_GROUP=SMC || 1V ALL R GHTS RESERVED

WWIE.MANUAIS.CLAN.SU 7 6 5 4 3 I 2




o SMC_ADCD — SMC CPU HI I SENSE "
s SMC ARCL = e SE g« NGEBYFE I_lal I Ef f ect PadS
% SMC_ADC2 — BNON, | SENSE "
< — Ve < PCH SML1ALERT L 1,100,
% SMC_ADC3 — N | SENSE P HOID APN: 998- 00296
< — TRO= @ 126w =PP3V42_ G3H HALL
o ¢com— SMC_ADCA — 1N N VSENSE am - > OMJTs_zngLE °
% A _
o SMC_ADCS SMC_BMON DI SCRETE_| SENSE PUHYS el 592220, o s
- SIE A0S —SEeueeE o RE217 % o
w SMC_ADC7 — SMC OTHERSV_HI | SENSE " sy SMC_CPUHI_COMP_ALERT L 1,100, NCX 510 012X NC 6
< = =BASE= ) AVA Vo | 215017 o SMC LID R 1 2 SMCLID  ssss0m
s SMC_ADCS — SMC OTHER3V3_HI | SENSE " Zhw El D i /\% l
= iRREASES 1 4 5 2 1C5250
snem SMC_ADCO — SNC DOR | SENSE am = NCX—0 o—=nNe o2 0. 001UF
oy SMC_ADC10 — SMC_LODBKLT | SENSE m BVONHYS 2 W8 ceru
S 20013 — SEJIDADISENSE . Re213
oy SVC_ADC12 — "SME pDRIVE | SENSE ) D SMCBNMON COVP ALERT L 14\R2 4 =
oy SMC_ADC13 — SMC SSD | SENSE ame e =
wnm SMC_ADC14 _ SMC_PP3V3S0_| SENSE -
oo SMC_ADC1S — "SMC CAVERA | SENSE =" CPUTLVENS Ti L R5216 PART NUMBER | QY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON
e o, - D e CPUTHRM_THRM SMC 77-0121 1
s SMC_ADC16 —_ SMC_TPAD VSENSE - e A 6 o 6 SUBASSY, PCBA, HALL EFFECT, X304 J5250 CRI TI CAL
o SMC_ADCL7 SMC_PP5VSO_| SENSE 1/5‘6:1 R5214 639- 00525 ( PCBA, HALL EFFECT, X304) REPORTS TO 677-01216
2 :_ermr—@i 5 @ 100 .
.o SMC_ADCL8 — "SME GPUDDR | SENSE . . H ALERT_L LAJAZ—¢ CPUTHRVLALRT: SMC
VAKE_BASE=TRUE 1770w
s SMC_ADC19 — SV POH | SENSE am- R5220 %
wnm SMC_ADC20 — SV CPU_ VSENSE ame gy TBTTHVENS THM L 1 N/(\?/({,Z TBTTHRM THRM SMC
s SMC_ADC21 — SMC | COPANEL | SENSE am « 156w R5210 Speci fy one of these BOM GROUPs.
1
o SMC_ADC22 — SMC_CPU | MON I SENSE am « ey TBTTHVENS ALERT L 100, | o ALRT: sve BOM GROUP BOM OPTI ONS
ssom—SMC_ADC23 — SNC TBT | SENSE am « 1/%28\,\/ CPUTHRM BOTH CPUTHRM_THRM SMC, CPUTHRM_ALRT: SMC
201 CPUTHRM THRM CPUTHRM_THRM SMC, CPUTHRM_ALRT: PU
SMC12 PI n AsSi gn I'TE nt S CPUTHRM ALRT CPUTHRM_THRM PU, CPUTHRM ALRT: SNC
a8 = E CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU
~_SMBUS SMC 4 ASE_SDA — NC SI\/BUS srché T/EASSTFTRSLEDA
— - SMC_SENSOR ALERT L
. BDV_BKL_PWMV — LoV SENSOR ALERI L roomy e 3 .
SVC SYS LED W —ppav Speci fy one of these BOM GROUPs.
R SMC_GEX_THROTTLE L — "NC SMC_GEX_THROTILE L T SRS BV SROP SOV PTI NS
* SV GEX_OVERTEND = WK S EW 1R5232 TBTTHRM BOTH TBTTHRM_THRM SMC, TBTTHRM_ALRT: SMC
o CEX VR :—mmsrn% TOK TBTTHRM THRM TBTTHRM_THRM SNC, TBTTHRM ALRT: PU
2 2& . im :—mmmxgm—imgi—w ZO?OW TBTTHRM ALRT TBTTHRM_THRM PU, TBTTHRM ALRT: SVC
2
= = WARE BASESTRUE —NO TEST=TRUE SMCBQARDI D: 16 TBTTHRM NONE TBTTHRM THRM PU, TBTTHRM ALRT: PU
._SMC 5VSW PVR_EN — NC SMC_5VSW fov\é;% Ii « SMC CPU DBGPVWR RD L — S BRI — = =
— MAKE_BASE=TRUE NO TEST=TRUE -
._SMC_FAN 5_CTL — NC SMC_FAN 5_CIL 1R5233
= WRRE-BASESTRUE — NG TESTSTRIE 10K ; i
0w L Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
w _SMC BIL_BUTTON L — NG SNC BIL BUTTON L _ zyél
— MAKE_BASE=TRUE ~ NO TEST=TRUE
« _MEM EVENT L — NG NEMEVENT L | SMCBOARDI D: 8
——W =
« SMC_PVREAIL WARN L — NG SNC PVREAIL WARN L
— =PP3V3 S4 SMC 15 5940 e
R523O 'R5282
oSG BGHSUSWARN L 1, 2 PCH SUSWARN L o - S4 SMC Wake Sour ces 10K
1/5’\’%:/8W 2201
o¥ha o 03 10 _=PP3V3_S4_SMC
R5231 50 > =TPAD_WAKE L = I SMC PVE S4 VAKE L gy
% PO L LA\ —POH SUSAGKCL m - - BT_WAKE L — -
3 10K
10/5?801W w0 _SMC_WFI _PWR_EN 5295 10 DY E—
P3V3S4SW SNS_EN o NOSTUFF
1= _SMC_SENSOR PWR EN [ — PBUSVSENSE EN - w5 SM_SENSOR_PVR_EN R5294 10K AnnA 2 oo
—WAKE BASE=TRUE =
NOSTUFF
10 SNC WFEI_PWR EN — PM WAN EN -
TMAKE_BASE=TRUE —
TOp Bl ock S\/\ap 12y TPAD ACTUATOR EN LR5297 4\ 2100 TPAD ACTUATGR EN RC L SMC ACTUATCR ENL ..
201 1/26W SMC RESET_L 38 39 47 54 71
e
RC Pl acehol der to filter noise NOSTUEF i
on this signal towards SMC | QO SMC Pr OJ ect SUpr !
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8 7 6 5 4 3 2 1
W LDCAT PO NT LP SO "SMBus 0" Connecti ons SMC SMBus " 0" SO Connecti ons SMC SMBus "5" G3H Connecti ons
o 2 =PP3V3_SO_SMBUS PCH e 15 PP3V3_S0_EDP_SW
W LDCAT PO NT LP R530191 1'3?301 HDM Redjig\gaio( on R O SMC R5§%0K1 1550?(51 Int\]egrgzaloDP 15503K81 Battery Charger
uo500 B 275 ) ! Us000 B 27 275 | SL6259 - U7100
( MASTER) Yo 2¥é10W (WRITE: OxCC READ: OxCD) ( MASTER) YO 2¥é10W (See Tabl e) 2¥é10W (Wite: Ox12 Read: 0x13)
15710 SMBUS _PCH CLK — =I2C HDMRDRV SCL 1 . SVBUS SMC O_SO_SCL — =12C TCON SCL o 1120 SMBUS SMC 5_G3_SCL _ =SMBUS CHGR SCL .
VAKE_BASE=TRUE — TNVAKE_BASE=TRUE — VAKE_BASE=TRUE —
45 1 SMBUS_PCH DATA — =I2C HDM RDRV_SDA 1 . SVBUS_SMC O_SO_SDA — =12C TCON SDA o 1o 1 2 SMBUS_SMC 5_G3_SDA _ =SMBUS CHGR SDA .,
VAKE_BASE=TRUE - “VARE_BASE=TRUE — VARE_BASE=TRUE —
] L I| L I| L
Battery
J7050
Battery _ (see Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) — =SMBUS BATT SCL "
— =SMBUS_BATT_SDA 53
L
SMC SMBus "3" SO Connecti ons
« =PP3V3_S0_SMBUS SMC 3
Ja4a
I nternal DP Sansung  LGD e R53901 1R5391
Par ade T-con - (0x10- Ox2F or 0x30- 0x4F) Y Y U5000 iz%\ol% ?é‘é%sv
XDP Connect ors (MASTER) o[ )%

J1800
( MASTER)

1 =SMBUS_XDP_SCL

16 =SMBUS_XDP_SDA

703 SVBUS SMC 3_SCL
VAKE_BASE=TRUE

SMBUS _SMC 3_SDA
‘VARE_BASE=TRUE

SMC SMBus " 2" S3 Connecti ons
& =PP3V3_S4_ SMBUS _SMC 2

SMC R5370* 1R5371 Tr ackpad

U5000 W2 s o J4802
( NASTER) 1/§§A\1gv2 22010‘” (Wite: 0x98 Read: 0x99)
20 71 35 SVMBUS SMC 2 S3_SCL —_ =12C TPAD _SCL 36 71

MAKE_BASE=TRUE

79 71 38 Mﬁ{b@g S3_SDA =1 2C TPAD_SDA 36 71

X29 Tenp (on RO

TMP105: J9510
(Wite: 0x92 Read: 0x93)

=12C X29THVBNS SCL
=12C X29THVBNS SDA

TBT & MLB Prox

EMC1412: U5850
(Wite: OxD8 Read: 0xD9)

=12C TBTTHVBNS SCL .
=12C TBTTHVBNS SDA .

W LDCAT PO NT LP SO "SM.i nk 0" Connecti ons
o SPE3VE S0 SWEUS PCH SMC SMBus "1" SO Connecti ons
W LDCAT POINT LP RS310°) ['FB311 . =PP3V3_SO_SMBUS SMC 1
uo500 1;2 o o“éow K
(MASTER) R e - R6360"  [R5361| TR (eihck Prox
v B0 CLK U5000 Wag0s $Thow |EMCL704-02: U5870
75 14 %%MTA ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
| 79 71 38 %UB%S&'\{CRUS S0_SCL = =1 2C CPUTHMSNS SCL P
o7 2 SMBUS SMC 1_SO_SDA — =12C CPUTHMSNS SDA .
VAKE_BASE=TRUE —
) - i | '
W LDCAT PO NT LP SO "SM.ink 1" Connecti ons ALS
J4002
(Wite: 0x72 Read 0x73)
— =12C ALS SCL 3a
W LDCAT POl NT LP _ =12C ALS SDA .
U0500 =
(Wite: 0x88 Read: 0x89) SYNC MASTER=GKOO J52 SYNC DATE=12/ 06/ 2013
51 SML_PCH 1 CLK — T -
L SMTPOHIDATA = SMBus Connect
/| d} Appl e I nc.
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PBUS Tapr e ( VPOR)
3 . Gain: 0.167x CRI TI CAL
CPU Hi gh Side Current Sense (I COR Vnom nai : 12.6 V, Range: 19.7 V 480
. . SMC ADC: 01 %15
Gain: 100x, EDP: 10.5 A NTOR3169CZ
Rsense: 0.003 (R5400) N
Vsense: 31.5 nV, Range: 11 A s =PP3V3_SO0_HS COVEUTI NG | SNS oD - P v e 6 PBUSVSENS EN L
SMC ADC: 00 1 C5401 (to CPU Hi gh Side Threshol d EropLer RRYR VRead:
" JLUF Alert circuit) R5 8
U 2 + rmy_PBUSVSENSE_EN 2 01'§
* u5400 BYPASS=U5400. 3:|2: SPLACE §EAREUS000. B2 5MM Eg/
PLACE_NEAR=U5400. 5: 10MM [ra214 = : 'RE409 1 PLACE_NEAR=U5000. E1: 5MV
3% | SNS HS COMPUTI NGSH v 8(:60 our |6 | QPUHI 1 auT K A'S SMC_CPU_HI | SENSEmm 4 I 3 _PBUS SO_VSENSE
100x % =
1< %1 SNS HS COVPUTI NG rerll | [1R5405 “Zn]?flw L 54009 X480 R5488!
CRITI &%AL? 4PLACE NEAR=U5400. 4: 10MM g %’ZE’%'ZW T 29“1, w __ =PPBUS SO_VSENSE 1 2 PBUS SO_VSENSE I N 5 27-1‘it§,
° R CRI TI cAL 201 E%‘%}CE N US000. E2: 5V PLACE_NEAR=R5400. 1: 10 MM . M:thzz Rt heveni n = 4573 Chns
PLACE_NEAR=U5400. 6: 5MV - T R548 11 p SMC_PBUS_VSENSE o
= = D AV w030 20 52 15 a0 100K Ro489| |' (0489
) . YRL aAS T gog% PLACE_NEAR=U5000. E1: 5MM
OTHER 5V H gh Side Current Sense (I O6R) 4022 PBUSVSENS EN L DIV abs, 6351 pLACE NEAR=US000. E1: 5MM
Gain: 100x, EDP: 6 A - ,_G\D_SMC_AVSS %039 10 42 3 44
Rsense: 0.005 (R5410) or Rsense SHORT DC In Volt age Sense & Enabl e ( VDO R)
Vsense: 30 nV, Range: 6.6 A . =PP3V3_S4_HS OTHER | SNS EVHRRESDS410. 3: 2: 5MV Gain: 0.148x ORI T1 CAL
SMC ADC:. 07 J_l Vnominal : 16.5 V, Range: 22.29 V
. ALt SMC ADC. 04 N D341%8 -
T OTHERRC. YE
=PPVI N _S5_HS OTHER5V_I S| W ? ggﬁn PLACE_NEARSLB000. Ad: SMM NEAREL | o o vSENS EN L
e T IACE Near-Lesio. o Jowm (Rato R5419 BNoPLER RRehnaYSBRSSent
R541Q L e v NS ur e | HS OTHERSV | QUT R A2 o SMC OTHERSV._HI_| SESE o R5492!
short Rsense @ 100x 1/&8&% . DCl NVSENSE_EN 2| (oM 200K
OMT o gl 57| SNS HS OTHERSV P4 rerl ¢ |'R5415 o [PPALD w \i ’i’? s M:lé\év PLACE_NEAR=U5000. B3: 5MV
CRI TI CAL | PLACE_NEAR=U5410. 4: 10MM o ok T gﬂg% 1 4022 h
o _agp=PPVIN S5_HS OTHER5V_I $NS_R ~ %ZOW 2 X8R OTHERRC: YES J_ 3 DCIN S5 VSENSE
PLACE_NEAR=U5000. A4: 5MV = 1
ERMAFRERNS EEKEE' NERR=U5410. 6: 5MM - R3498
= = GND_SMC_AVSS a5 29 40 42 42 0a o =PPDCI N_S5_VSENSE 5| | g ': EL )
) i \%? 205, Rt hevenin = 4573 Chmrs
OTHER 3. 3V Hi gh Side Current Sense (I BR) e N_VSENSE o o
Gai n: 200x, EDI(D: 5 A) Rgél%lKl Rg>44£)9?<1
Rsense: 0.003 (R5440) or Rsense SHORT . .
Vsense: 15 m/, Range. 5.5 A o~ =PP3V3_S4_HS OTHER | SNS BYBRERSSD5440. 3: 2: 5MM M:_l%ig‘} M:_l%ig‘} 2 Xg O3 PLACE NEAR=US000. B3: 5MM
SMC ADC:. 08 J_1C5441 265, b5, PLACE_NEAR=U5000. B3: 5MM
LOF OTHERRG YES, PDCI NVSENS_EN L DI V | _G\D SMC AVSS 20 0 10 42 2 28
PLACE_NEAR=US5440. 5: 10— T2 %y PLACE_NEAR=U5000. BS: 5MM
—PPVIN S5 HS OTHER3V3 | Sha — > g M Charger (BMAON) Current Sense (| PBR) DC-IN (AMON) Current Sense (| DOR)
68 58 = us440 Lo . v .
R5440 12wl LERBV ’g TNAS 10 5449 Charger Gain: 36x, EDP: PI?A(/:,\E N US000. F2: 5V Charger Gain: 20x, EDP: 4.6 A
s | NAzs 6 |hbs orHERVE LouT 44 SMC OTHERGVA HI | E.. Rsense: 0.005 (R7150) _NEAR= . F2: Rsense: 0.020 (R7120) _
Short Rsense O o0y, 200x " 1\// V/WV——@E SMC ADC: 02 RE429 SMC ADC: 03 PLACE NEAR=U5000. F1: 5MM
oM S'&r w | SNS HS OTHER3V3 Rl e rerl1 | |'R5445 " |1 5440 « > CHGR BMVON 1 2 ,SMC_BMON | SENSE w0 355433,3
HTEALT G ace_neaR-US440. 4: 10j . e - gooé% 16w = —CHR AMN LAANA—gSMC DAL | SENSE w
o _p=PPVIN _S5_HS OTHER3V3_I|SNS_R ~ ¥é1 &R, M %/O%%g ", 5430
OTHERRC. YES 1 |1
PLAGE NEARSU5000. BS: 5MV P . OPF
BRGNS L _QIKEE' NERR=U5440. 6: 5MM GND_SNC_AVSS 38 30 40 42 43 44 2 xgp cerMPLACE_NEAR=US000. F2: SMM ié’gp PLACE_NEAR=U5000. F1: 5MV
L QD 'SMC_AVSS 20 29 10 42 42 4 2 K4k, CERM
LCD Backl i ght Current Sense (I BLQO) PART NUMVBER [ QTY DESCRI PTI ON REFERENCE DES [ CRITICAL [ BOMOPTION | T kpad A X2 Vol snse () P T
i ooaset by rackpa ct uat or 39 Voltage Sense (VTPQ)
Rsense: 0.025 (R7700) 117S0008 2 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5419, C5449 OTHERRC: NO Gain: 0.10771
Vsense: 22.5 nV, Range: 1.32 A s« =PP3V3 S4 | SNS LOADI SNS 11750008 1 RES, ML FLI M 100K, 1/ 6W 0201, SWD, LF C5459 LOADRC: NO g”\‘/gmABg' : 128 V. Range: 30.64 V XWB470
SMC AD: 10 1 C5450 117S0008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5469 TPADRC: NO 36 ‘PPVI N_S4_TPAD_FUSE 1
o = QoA UF NOSTUFF
) v HE LOADRC: YES . . 1R547K7
PLACE_NEAR=U7700. 2: 30M 5450 BYPASS=U5450. 3: 2: 5MM R5459 PLACE_NEAR=U5000. B6: SMV Final Filter RC TBD Poow PLACE_NEAR=US000. G2: SMY
0 o | SNS_LCDBKLT N slhnv "NEM e |igns LooBkiT 1our % 238 SMe LCDBKLT | SENSER W w1 =PP3V3_S4 | SNS 5 R5479
100x % TPADRC: YES 47 53K
o ! LCDBKLT_P aline reFll ¢ |'R5455 1/2%:1W 15459 NOSTUEF EEE—— i MeTPADVSESE
PLACE_NEAR=U7700. 1: 10MM o O T, g"éz R5463! R5478 " |t C5479
s A o % i ol
5 _ iy 2ow 2%
t EEAEE NEAR=Us450. 6: sMv | PPARRSNERR=U5000. B6: 5MM a5, L SNS X239 1 QUT INT . 2%1 RO 'SME_AVSS 5 20 10 42 0 a0
= D AV %0 3 10 42 3 44
SRD_SMC AVSS &ngF = BN = PLACE_NEAR=U5000. G2: 5MV
Trackpad Actuator X239 Current Sense (1 TPCO) (5263 = NOSTUFF
Gain: 4.99x, EDP: 2.61 A (Transient) ORI TI CAL 1|2 P"ACE—NEAR:LE;ZZG;W = =
Rsense: 0.02 (R5460) R5460 gshort Rsense |23 265 NOSTUFF  TPADRC: YES TPADRC: YES
Vsense: 261 nV, Range: 5 A 6-06% oM T 10y, 1 SNS X239 PEAK FBKiAAA2 o 3D 461 R5468 R5467
SMC ADC: 11 e = 0402 et ;i DVN32D2LFB4, 10K, , 10K,
. —PPVI N X239 PBUS | R 9612-'SHoRy " I SNS X239 |1 QUT_D M LF [ | smver 2 UM 1w
PLACE_NEAR=U5460. 3: 3MM 3 4 PLACE_NEAR=U5460. 4: 3MM R5464 | SNS X23P_PEAK_CAP I SNS X239_1 OUT o = E E
w | SNS_TPAD P| &1 SNS_TPAD_N 0 NOSTUFF s ¥
] —AME—e RN  umea | JOSTUEF J— a0 ATt ey L LSNS X239 INT |
VTN VTN ek Joa6l| Dodel D5461 pae2| = PLACE_NEAR=US5000. A6: 5MM SRS M r e s 2=
460 1P sns N 5 OPA340NA| BATHADW X- G |BATSADW X- G N s OPA340NA - A6 =3 . ; ;
RAI2S + sor- 23 SOT- 363 SoT- 363 | 2 R5471 R5é-3§e Power Sensors: Hi gh Si de
_ : o ot aeaie oy
. —PP3V3 S4 | SNS ‘ dys S35 i1 | SNS X239 1 QUT_BUE . 1 1N\ 6 FINE I SNS_X239 IQJTII\ﬂ'l/vy\/_W@ AT bﬂ
Je= B RE46T o SPPAVE SIASNS 4 Tne Ine w11 5469 d} Appl e | nc.
C5460 C5461 NOSTUFF o 1 s 2 =PP3V3_S4 | SNS ¢ TPADRC VES —— 200 2UF S 8.0.0
G\D ew %HE 1 5462 | 2% \4 NOTI CE OF PROPRI ETARY PROPERTY:
:7) 2 %:ZLF CER\X'/) 2 = 0. 1'*2% 1 0201 Tpp| . THELNECRISTL ON CONTA|NED LEREI N | S THE
. “TPADI SNS NOSTUFF 40 40‘2/’ " PLACE_NEAR=U5000. A6: 5SMM | PIEPRSIERR"AGREES 16 The FOLLOW NG
— .. 38 39 40 I TO | NTAIN THI S DOCUMENT | N CONFI DENCE
TR 0.5 5w BYPASS-UBA01. 5 - SMAM Riar: o5l N QO S AVSS gy | e 54 OF 120
= — 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
Gai n: 200uA/V * 24. 9KOhm = 4980 B BOM_COST_GROUP=SENSORS | 1V ALL R GHTS RESERVED
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— - - — S
CPU FI xed Current Sense (1 COC)
Gain: 219.33x, EDP: 40 A
PCH 1. 05V Current Sense (I Cl1C) Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Gain: 200x, EDP: 5.2 A Vsense: 15 nV, Range: 40.12 A
Rsense: 0.003 (R7640) or Rsense SHORT IX . 5. SMC ADC: 06 R5545 -
Ceonce 250 e 5 2o T s s 1ons EBR5SMEs560. 3: 2: 5MV P2 «» =PP3V3_S0_VRI S J_ 'B%R%g’\%sszto 5 2 30
#
SMC ADC. 19 1 CB}ELG?:O LOADRC. YES J XNET. LOAD! SNS b&“‘?’l ENI? 1Up
- T 544 PLACE_NEAR=U5000. H2: 5MV LOADI SNS REE% 5 R55 LOADRC: YES
DI FFERENTI AL_PAI R=CPUVR_I SEN2 A2 w| | SL28133 PLACE_NEAR=U5000. B4: 5MM
U5560 R5569 w0 o 1snsp p % 828 [ cpuvr 1 sns_p Vy\/'ﬁ_ R | RP 1],
I NA210 3 B3K 3 : o Yo WY v SMC_CPU_| SENSE w
o o > L SNS_1V05 SO N sl 2(53(:60 ourle | B1VO5S0_I auT A NA2— SMC PCH | SENSE_gorry o 6% 156w . y
X A LOADI SNS D@z o N
w05 @ LSNS 1V05_SO P 4fine reFll ¢ [YR5565 1/;\%:1\,\/ 1C5569 DI FFERENTI AL_PAI R=CPUVR | SENL Bﬁ 47 Bl 3 ~ | CESZ%F:)
20K = 200 2UF w0 5 CPUVR | SNS1 N 14 22K . cpuvR | SNs N 1 | CPUVR I SNS R N —gmé%
. ow 2 b NOARET 116 vgbw  |1R5544 o
201 PLACE_NEAR=US000. H2: 5M LOADI SNS Rgpéﬁ M §15K R751554K E’EﬁEI;’FﬁEAR—ussm bg’é@cr\nﬁﬁﬁ—u&;ooo B4: SMM
bﬁﬁ‘?l % BE?EEFEEAR—USSGO 6: 5MM LOADRC: YES DI FFERENTI AL_PAI R=CPUVR | SEN2 8 LQADI SNS ? & 1
ad L " NEAR= . 6: o " ol : 29(% 404 = G\D_SMC_AVSS a5 29 40 42 12 04
a5 29 40 42 42 0a
NO_XNET_ 165t 1 KRS SSwecT on=TrUE 2 W’\B\M\Ecn ON=TRUE
DDR 1.2V S3 (CPU & Menobry) Current Sense (1 MC) il ol ’
Gain: 200x, EDP: 9.5 A SSD Current Sense (1 SDC)
Rsense: 0.002 (R7450) or XW450 ROBLSNS 5 Y. Gain: 200x, EDP: 2.5 A (8 .. —PP3V3 S4 | SNS _ Y
Vsense: 19 nV, Range: 8.25 A s =PP3V3 S4 | SNS hS 570. 3: 2: SMWM Rsense: 0.005 (R5580) o 1?;3;;% 15580. 3: 2: SMM
SMC ADC: 09 Vs : 12.5 mv, Range: 3.3 A
5570 SV ADC 13 noe “ = Srt"
. T o DDRRG YES v BE %\5{,’\,, PLACE_NEAR=U5000. C2: 5MVI
+ 544 PLACE_NEAR=U5000. A5: 5MV - =PP3V: W SSD | PLACE_NEAR=U5580. 5: 10M 5580 R5589
U570 R5579 1 S NAZ1
oo > =PPDDR S3 REG _ sln % Caur[e | 1SNS DDR 1 aUT % R3%  SMC DOR | SENSE R§5o88 Pl SNS_SSDN Lslin 2’\5(‘% Ocur|e |1 SNS S0 ssD1aUT (5 RR% (SMC SSD ISENSE oy
o 57 = p-SMC_DOR | SENSE gy w0 % X Y,
Y% 1 1/ 20W
+ . PPOOR S3_REG R s 200x i v ;579 107300030 o612/ 5w | SNS SSD P aline reF[1 12Rg,K585 E G éﬁ%%g
20K —— 9s22UF PLACE_NEAR=U5580. 4: 10MV 9 - 0°§,
o 0w 2 %g% « _p=PP3V3_SOSW SSD_I| SNS_R| - ap Eé%"‘” 2 B8
o 61 L NEARLUB000. AS: MM ! PLACE_NEAR=U5000. C2: 5MM
BRRPRRL NS EEAR-USE70. 6 5VM DORRC YES T CRITI CAL | BRI REAR=US580. 6: 5MV
ad A " NEAR= . 6: D SVE AVSS . . G\D_SMC_AVSS a5 29 40 12 42 40
CPU Hi gh Side Current (I COR) Threshol d Al ert
Gai n: 100x
NOSTUFF
CPU DDR 1.2V S3 (CPU Only) Current Sense (I MLC) Rsense: 0.003 (R5400) .
Gain: 500x, EDP: 1.1 A BYPASS=U5551. 5: 2: 3MM %;5252%§
Rsense: 0.005 (R5510) or Rsense SHORT o 2 =PP3V3_SO_HS COMPUTI NG | SNS . = 112
Vsense: 5.5 mV, Range: 1.32 A _=PP3V3 S4 ISNS EBRESs510. 3: 2: 5Mv e _|O|_W
SMC ADC: 18 Jin,510 UP i%‘{
= p— o
—pP1V2 | ) - Egg;em ACE_NEAR=U5000. H1: 5MV 201 R5553
* = S3_CPU SNS 3PLACE_NEAR=U5510. 5: 10MM ngzllcl) R5519 CPUHYS = PUYS cPUH_covp FB | 132°K;
134 | DDR_N 4.53 Trip Target on CPU High current: 2.5 A 1 CPUHYS 1%
o TR5518 Iﬂiﬁ;\ slin 5(5)(:8)( curle |1 SNS CPUDDR I QUT 1 / K)o SMC_CPUDDR | SENSErrm Hysferesigs Oregic. e 25’4?(54 R5556 U551 Mz_lﬁ}é’
Short Rsense 178w Vref = 0.737 V Sow 1 2 31 NG MCP CPU
o T &R sl 5w LSNS CPUDDR P afiw ey ['RO515 o 119 Vih = 0.616 V -> 2.054 A on CPU Hi gh current],¥1 LN 05 b COVP OUT
PLACE NEAR=U5510. 4: 10 D %ow ;%Jg% Vtl = 0.771 V -> 2.571 A on CPU High current E
o —an=PP1V2_S3_CPUDDR | SNS_§ —NEAR= e yé &R, Hysteresis Margin = 0.518 A CPUHI _COMP_VREF 4
LQADI SNS PLACE_NEAR=U5000. H1: 5MV CPUHYS lopun_1out R
I PEREE REAR=US510. 6: 5MM LOADRC: YES R5555
= = - G\D_SMC AVSS a0 59 40 42 4 14 10w | CPUHYS =
[ 201 'R5552 |/ CB5E)
3.3V SO Rail Current Sense (I R3QC) | ) iz
Gain: 500x, EDP: 1.1 A = ow p 2%%{
Rsense: 0.005 (R5520) or Rsense SHORT I . 5. 50201 2
Vsense: 5.5 mV, Range: 1.32 A s =PP3V3_S4_ISNS BPRSSS5520. 3: 2: s
SMC ADC:. 14 1 C5520 NOSTUFF N
UF
9 = g@é\,. LOADRC, YES DaR2{
= B PLACE_NEAR=U5000. B1: 5MV RB521ZS- 30
o % PLACE_NEAR=U5520. 5: 10M 5520 402 R5529
CPUHI _I QUT "
R5520 |3 | SNS_PP3V3S0_N I'NA21] o 453K <
amr g B 10T Pl B S A S DDR 1.8V Current Sense (1MO)
1 W 1/ 20W Gai n: 500x, EDP: 0.45 A
Short Rs o | SNS_PP3V3SO_P___ 4 1 1 1 )
ort Reenee &gz s 7 e e 'Re925 1 P2 Rsense: 0.005 (R7829) or Rsense SHORT EOBRESNS 500, 3: 2: 5V
PLACE NEAR=US520. 4: 10 QD Hoow ;29“5%/ Vsense: 2.25 nV, Range: 1.32 A _=PP3V3 S4 | SNS e
w —PP: | R - = 4 336 SMC ADC: 12
R " 201 PLACE NEAR=US000. B1: 5MM T
LOADI SNS = - BL: — Q. LU LOADRC: YES
I PEREE REAR=US520. 6: 5MM LOADRC: YES oA T g%g;w PLACE NEAR=U5000. G2: 5MV
= GND_SMC_AVSS 58 30 40 42 43 44 LIJSA5291(1) R5599
. 4.53K
- 3 6 |P1v8sS3 1 QUT 1 SMC_DDR1V8_| SENSErm <o
5V SO Rail Current Sense (| R50C) RN AR R P 20— soox 5
Gain: 500x, EDP: 1.0 A o 3 . X 1 1 1/ 20w 1
Rsense: 0.005 (R5530) or Rsense SHORT EQBRESNS= 530, 3: 2+ 5MM PR AR R 52055 m et [R8D95 A L2
Vsense: 5 nV, Range: 1.32 A w2 =PP3V3 S4 | SNS Ce e @D ow an ggg%
SMC ADRC. 17 1 C5530 CRITICAL  « 0201
i g LOADRC: YES COADI SNS 291 PLACE NEAR=U5000. G2: 5MV
- Eg%,, PLACE NEAR=U5000. GL: 5MV I | BPREE ReaR-Us590. 6: 5Mv | -OADRC: YES
o _gu=PP5V_S0_I SNS PLACE_NEAR=US530. 5: 10M | 5530 R5539 = = GND_SMC_AVSS w8 39 40 42 43 44
1|34 | SNS_PP5VSO_N I'NA211 4,53 TER=JACK Jb2 SYNC_DATE=127 06/ 2013
o R553(§ Lo KK arte LSNS_PPSVS0_| OUT 1«/y\% /2y SMC PP5VSO_| SENSEpry PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON @'—gs S ~ Load Sid
Short Rsense s 1M‘9’ x| SNS PP5VSO_P 4 Rer| 1 IR5535 1/58:1\’\/ 1 CESZ%FE:) 11750008 3 RES, MIL FLI M 100K, 1/ 16W 0201, S\D,LF | C5569, C5519, C5599 LOADRC: NO ower ensors. Oaml €
Rl | PLACE_NEAR=US530. 4: 10 D 50:/L02|ZW T. 20° 117S0008 3 RES, MIL FLI M 100K, 1/ 16W 0201, SMD, LF C5529, C5539, C5549 LOADRC: NO d} Appl e I nc 051- 1573
= X .
o BRSY SO0 LSNS R CRI Tl CAL N 5201 PgLOAl\CE N U5000. GL: 5MM 117S0008 RES, MIL FLI M 100K, 1/ 16W 0201, SD, LF C5579 DDRRC: NO ® 8.0.0
LOADI SNS EAR= - GL: —
! = hrrrr—
I _E%BEENEAR:USS%. 6: 5VM LOADRC: YES NOTI CE OF PROPRI ETARY PROPERTY: avt 1
= G\D_SMC_AVSS a5 29 40 42 42 0a PHEP RN E PR TN CRITANER HERE| N S THE
HE POSLOSOR AGREES 1O THE FOLLOI NG R —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 55 OF 120
Il NOT TO REPRODUCE OR COPY I T F
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=SENSORS || 1V ALL R GHTS RESERVED 43 OF 82
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BOM_COST_GROUP=SENSORS

CPU Hi gh Side (I COR) Peak Detection Support
R5P76O R5666
w15 _=PP3V3_ S0 CPUTHVBNS 1 2 sg! SNS CPUHI GAIN R P 1 2 ISNS CPUHGAINP  frmyssco
1/52/W PLACE_NEAR=U5660. 6: WM 1/\/523/8\,\/\/ NOSTUFF
1
1 R|§662 o1 R5667
C5660 ;%/QZOW 00 as 42 | NG P1 2
AR -0 5%
2 1 1/ W
E.E xR R5668 ol
201
D I -NEARSIBEED. & ' NOSTUFF =2
R5661 o R569
PLACE_NEAR=R5400: 10M1 o 1%, 50 as a2 | SNS HS_COVPUTI NG N1 2
CKPLUS_WAI VE=Ndi f Pr _badTerm U566O R5665 2201 i
w0 10 22 [ry—| SNS_HS_COVPUTI NG P sy 'NZI0 16 | Jsns cPuHcAlN ouTs NS CPUHI GAIN QUT R
CRI TI CAL 1/528W In battery discharge scenario negative voltage will be
1 1 e : :
Thunder bOI t TBT C:ur r ent / VOI t age Sense ( | |_|SC/ Vl_ISC) 80 aa 42 | | N 4line 200x  REF|L 5?'(664 %61 CEGZ%E ?rese;t 33n IIN;/ pi ns \_Mthd! NAhout put volttage decr easi ng
Gain: 200x. EDP: 2.8 A XW5640 T CKPLUS_WAI VE=Ndi f Pr _badTer m QD 5%, 0w p 200” roma3. W increasing discharge current.
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 WE%EAF&MGAU 2: 10MV ~ 1 6301
Vsense: 14 nVv, Range: 3.3 1 2 ISNS TBT _IVIN 1 I SNS TBT_| VOUT l 2 NOSTUEE SENSE+ pins of EMCL704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640. 1: 10 MM 1/5A)W L _L_PLACE_NEAR=U5660. 6: 5MM L Thi s deviation has been designed in our Peak Detection circuit.
ggo - - - Wth 10uA sink: 0.125A - 2.1A -> 13mV - 83 nV
oo 4 a3 22 _=PP3V3_S4_| SNS IBTLSNS 10 5. 2 smm Wth 20uA sink: 0.125A - 2.1A -> 23nV - 92 nV
L R0 Battery BMON Di screte Current Sense (I POR) & Threshold Al ert
) I, ?8 PLACE_NEAR=XW5640. 2: 10MV TBTRC. YES Gain: 50x. EDP: 8 A
. TET | - TBTI SNS PLACE_NEARSUS000. A8: S Rsense: 0.005 (R7150)
w @u=PP3V3 S4 TBT ISNS o, . \ear-ussa0. 5: 10w us640 R5647 R5649 Vsense: 50 nV, Range: 13.2 A
R5640 13 I SNS TBT_N S5/in ! ’\S‘é72010(1;r 6 _I SNS_TBT | OUT 1 4. 93 \SMC_TBT | SENSE gm0 SMC AD: 05 NOSTURE
oM T 200x 1/5A’w g s
Short Rsense IS LSS TET P 4l Rty ['R5645 otbr 1 1§5262‘L‘J§ . =PP3V3 SO_SNS_BMON 0, 22UF
612- SI — 0 © 112
crI T CAD 214 @D 1, 8% BVONHYS —| |—
68 =PP3V3_S4 TBT | SNS R | pLACE_NEAR=US640. 4: 10MV ~ ggﬁow 2 6?%1 1 CEGU?:J_ 52_030%‘}
—— 1oy a2
C TBTI SNS '\%E%EAFHJSGAU 6: 5MVI IEAEER%EXFELSEUOU A8: 5MM —‘I? 'g;];,x5R R5673
GND_SMC_AVSS 38 39 40 42 43 4 BYPASS=US671. 5: 2: 3MM 255K
BVONHYS — BMON_COVP_FB 1 2
LCD Panel Cur rent Sense (I1LDC) IR5674 BICNHYS BVONHYS A
Gai n: 500x. EDP: 200K R?QIZ(S Us5671 FobF
RSENSE: 0. 005 (R8320) or Rsense SHORT LOADISNS %ow 1 2 3|, 5 MOP6541T  Bvowkyvs
Vsense: 5 nV, Range: 1.32 A o8 as a3 2 _=PP3V3_S4_| SNS ASS= L322 Y61 LN sc70i5 BVON COMP. OUT
SMC AD: 21
CEGU%O CHGR_CSO_R P/ N are swapped on pur pose BMON COMP VREE 201 N
I pu— ?8,1 LOAI Y ) to neasure Battery di scharge power >
- \ PLACE_NEAR=U5000. A7: 5MV into system BMONHYS
Us5620 16Rg>%7K5
I NA211 R59329 Trip Target on Battery current: 3.5 A }o“a‘ow =
50 o5 [T I SNS LCDPANEL N 5|in SC70 ~ our L6 1 SNS_LCDPANEL _| QJTl I& SMC_LCDPANEL | SENSE o © Hysteresis Circuit: N (BMON | OUT R BVONHYS SMC_BMON_COVP_ALERT L a0
500x Vref = 0.854 V 2 NOSTUFF
w o | SNS LCDPANEL P afine reFll | [1R5625 “201 1C5629 Vth = 0.758 V -> 3.031 A on Battery current 1C567 ngg&g D|3
51K f— 200 2UF Vtl = 0.887 V -> 3.549 A on Battery current = ot UF DENLOO6HA- 3
@ 0w 2 GoAv Hysteresis Margin = 0.518 A YT e T gg
o Y61 1 A A P
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MM IELOAéED'?\JgAFrILEJsSUUU AT: 5MV iz%ow iz%ow = e ™ sz
= = GND_SMC_AVSS 28 39 40 42 43 44 BVONI SNS 20201 20201
@670 1 43| BMONLI OQUT_D =
X’ NOSTUFF
CERMX
Canera (S2 Controller) Current Sense (ICM) encemre OB D501 EZ
B Gai n: 500x. EDP: 0.82 A RBSZlZS— 30
Rsense: 0.005 (R5610) or XWs610
Vsense: 4.1 nV, Range: 1.32 A Vr
SMC AD: 15 U5670 BMONRC: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m | NA213 R45(53379
weom CHGR CSO R P slin | 'S0 >aur |6 BMON_I QUT % P3%  swc BMON DI SCRETE | sense o
CRI Tl CAL 1% BMONRC: YES
120w
- % 54 CHGR CSO R N 4linm  50x  rerll R5671 1 1C5679
s w LOADI SNS CKPLUS_WAI VE=Ndi f Pr _badTer m 15K PLACE_NEAR=U5000. A3: 52’\1\/%1’i -022UF
= 5 0
e =PP3V3 S4 | SNS BYPASS=U5630. 3: 2: 5MM D o ow > xgé
0301
PP3V3_S3RSO CAMVERA — | 1C5610 BMONI SNS ° zzﬁllosTUFF PLACE_NEAR=US000. A3: 5NV
M gg DTH=0. 175M1 o T ot UF LOADRC: YES . T PLACE_NEAR=US670. 6: 5MM
RUE '+ g\n PLACE_NEAR=U5000. B2: 5MV = = GND SMC AVSS 28 39 40 42 43 4
o =PP3V3_S3RS0_CAMERA Us610 R5619
L reove sy owem slin | SR aur |6 |1SNS CAVERA 1ToUT K R3% SMC CAVERA ISENSE g CPU Core Vol tage Sense (VCOC)
XW5610 500x % SMC ADC: 20 XWE
v g] 14 PP3V3 S3RSO CAMERA R4 || N+ rerll ¢ [1R5615 1/]21‘” 1C5619 5980 35(5335,39
20K o 200 2UF 105 _=PPVCC SO_CPU 1 2 CPUVSENSE IN 1% R3K , SMC_CPU VSENSE g 0
1 __PP3V3 _S3RS0 CAI\/ERA R _§ G\D 2/%0w 2 Xg;}’ PLACE_NEAR=R7310. 2: 5 MM 8w
M NTRECR-W BTH=0! R5611 LQADI SNS N % 0201 1 1 CEGZ%?
o8 =PP3V3 SO CAVERA R1, On 2 CAVERA 3V3: SO :éELgAEAFrusew 6: 5MM IEI%EiNEAFllLEJSSOOO. B2: 5MM PLACE_NEAR=US000. B7: 5MM T gog%
—‘—’\/5\4)\/—" — : = GND SMC AVSS o 0 0 42 a5 s 8361 PLACE NeAR=US000. B7: 5MM
REDE GND_SMC_AVSS a8 39 40 42 43 40
A R5§12 ISYNC MASTER=JACK J52 SYNC DATE=10/ 26/ 2013
o =PP3V3_S3 CAMERA R1 2 CAMERA_3V3: S3
“—Vslyng_ CPU Core I MON Current Sense (1 C20) Power Sensors: Extended ]
k int 1 A/ 28273 nv, : 40 A DR ROREEN
o SvG apc: "y 2 273 M Fanoe: 40 R5699 popl e 1 nc 051-1573 | D
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON ss _CPUVR_| MON 1 2 SMC_CPU_| MON | SEI a0 ° p .
11750008 2 RES, MTL FI LM 100K, 1/ 16W 0201, SMD, LF C5619, C5629 LOADRC: NO Wth R7210 (Ri) set to 316 Chm 126w 1 C5699 NOT! CE OF PROPRI ETARY PROPERTY: 8.0.0
117S0008 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF C5679 BMONRC: NO R7310 (Rsen) set to 0.75 nthm PLACE_NEAR=U5000. gs: %NM p— O{ZUF THE L NECRMATLON_ CONTAINED_HEREI N | S THE
117S0008 1 RES, MIL FI LM 100K, 1/ 16W 0201, SMD, LF C5649 TBTRC: NO znghz:test?N)gsi-: ;m:nd 1o (I X) i's 40A 2 Xgm WE%EAF&USOOO B8: 5MM TTET%OSN?SN@T.TA,A,\,G?E,*E,?;%&;%%M@“FF, DENCE 56 OF 120
then 1A of lo gi ves’ 28.273nV at the Vinon. v GND SMC AVSS 0N e e e T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Pl acenent Not e:

Pl ace C5800 and C5801 near

Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
5850
« =PP3V3_S0_TBTTHVENS 47 2 __PP3V3 SO TBTTHVBNS R
R Trcssso
L
402 U5850 | 2C Addr ess:
2 TP_TBT THERM DP  — & TBTTHVENS D1_P gggm RE851'RS852 By setting R5851 to 15k,
< — NAKE_BASE=TRUE PLACE_NEAR=US850. 2: 5MVI o 15K 100K for
i . NO_XNET_CONNECT! ONETRUE TBTTHRM_SNS ;é‘éow %w
Thermal Di ode: TBT Die (THSP) o 00282511 U5850 = 1 2361
_______________________ uF —L
' Pl acenent Not e: , TBTTHRM SNS EMC1412- A TBTTHRM_THRM PU| TBTTHRM_ALRT: PU
' The P | eg connects to THERVDA pin of the TBT 2 TGN 2
ichip, the N leg connect to pin AA8 ! . THERMY/ A TBTTHVENS THM L, oD «©
, . = .3 3
L e e e 1582 « TBTTHVENS D1_N PLACE,NEAF*LE85035NM DN ALERT 6 TBTTHVENS ALERT L @
J_ XWb851 s =1 2C TBTTHI DA 7 |svoaTA
N PLACE NEASF’iuzsoo.AAs: 2W uggry—=12C TBTTHVENS SCL 8 [smoLk e
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0w o
TBTTHRM_SNS .
Thernal Diode: MB Proximty (TM_B)
' Pl acement Not e:
= ' Pl ace U5850 on the TOP side, on the left portion
1 of the board, 1" to the right of USB connector.
}
L o o e a a2 a e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU Hi gh Peak Det ection: o
CPU Proximty, Menory Proximty, rflow, Fin Stack Proximty
12C Wite: 0x98, |2C Read: 0x99
R5870
s 4« =PP3V3_S0_CPUTHMSNS 2 PP3V3 CPUTI—éI\/SNS R
mm
v i Treser0
40. ukF
CPUTHVENS D1_P 2 g 1'1?(?0%711?(?0%72
Thermal Diode: Airflow (TAOP) - PLACE_NEAR=USG70. 2 51V C[CRITICAL | Poow < 1sow
' Pl acenent Not e: 3 NO_XNET_OONNECT! ON=TRUE 11 VoD L : 5
"Place @871, Airflow thermal indicator, above 871 1 0. 0022yF —L El\l/JCS:ngzlo 5 CPUTHRM THRM PU CPUTHRM ALRT: PU
ithe SSD, on the BOTTOM si de. ! BpaeeLE T - ~ =
U om e o e e e e e e e e e e e e e e CRI TI CAL 700 2 | pp1 THERMF |y __CPUTHVENS THM L, D «©
2 CPUTHVSNS D1 N PLACE_NEAR=U5870. 3: 5MVI 3 | pnt ALERT* 510 CPUTHVENS _ALERT L o ©
s0 CPUTHVENS D2 P 4 | pP2/ DNB swpaTal 11 =1 2C CPUTHVENS _SDA Vea:n X
B %@,%'—25 3 NF&Q%EE’TTE&NL@TT%@TSR% 5 | b2/ DP3 smoLk| 12 =1 2C CPUTHVBNS SCL o«
CRITI CAL 873 1 0. 00227L2:i_ 16 | sense+ ADDR_SEL| & CPUTHVBNS ADDR _SEL
BEHEELE T 15 | sense- @ d7 e R5875
3 CRITI CAL 402 13 | pUR_SEL (5)%
s0 CPUTHVSENS D2 N : PLACE_NEAR=U5870. 5: 5MV 14 | 7 sl ggw
Thernal Di ode: Mernory Proxim ty (TMDP) Thernal Diode: CPU Proximty (TCOP) G\D__ THRM PAD 1
' Pl acenent Note ' Pl acenent Note : ® 5 i .
" Place Q6872 between two rows of Menory devi colss, ' Pl ace @873 under the CPU, . Thernmal Sensor: Fin Stack Proximty (ThilH)
' between channel A and B, on the BOTTOM si de. . ron the BOTTOM si de. . J_ Pl acenent Note: “:
bttt st s s s s e s [ = ' Place U5870 at corner near Fan,
ron the TOP side. !
\
.
50 44 (TR | SNS _CPUHI GAI N P
50 44 (TR | SNS _CPUHI GAI N N

@6871.

NC; NC
1+ C5800 1 C5801
0. 0022UF 0. 0022UF
1% 6%
2 % x7R 2 2 xR
NC; NC

Us850 is OxD8/ 0xD9.

| 2C address

NC_MASTER=YHARTANTO J44

SYNC _DATE=01/07/2013

TTILE

Il NOT TO REPRODUCE OR COPY I T
BOM_COST_GROUP=SENSORS

IV ALL RI GHTS RESERVED

Thermal Sensors
DTG N

d} Appl e I nc. 051- 1573

S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —

THE | V\FCRNIQ LO\I %AwERPHEEI N IS THE th 1
HE POSLOSOR AGREES 1O THE FOLLOI NG R —

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 58 OF 120

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

\

45 OF 82

WWIE.MANUAL

S.CLAN.SU 7

2

1




8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE th 1
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 60 OF 120
Il NOT TO REPRODUCE CR COPY I T e —
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=FAN | 1V ALL R GHTS RESERVED 46 OF 82

FAN

CONNECTOR

KEEP THE 5 PI N CONNECTOR

=PP3V3_S0_FAN 46 68

=PP5V_S0_FAN 46 68

CRI TI CAL
R6060 * J6050
47K FF14A- 5F(_Z-RTR_lS:;\.ADL- B- 3H
%
1/ 200 NCXG—Q
v
R6065 201 2
47K 1lo|5vDC
» o—SMC_FAN 0_TACH 1 2 __FAN_RT_TACH 2[5 | Moror conTrRaL
156w i o | G\D
M o| TAcH
NCx2{o
— 7
R6061 1 NCx—()
51850769
v 5 Lo Gl
2(’541: 2 oi: SYM_VER 3 )
o] T3To  FAN RT_PWM
o~ (]

s [T SMC FAN O_CTL

Pl acenent Note: Place C6002 and C6003 near Q5060

"T: ceo0z _ T: ce003
9.%0022UF 9.%0022UF

NC:;

2 S0V 2 50V
CERM X7R CERM X7R

0603 NC 0603

FROM D1

=PP3V3_S0_FAN ¢

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
Fan

d} Appl e I nc.
®
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SPI ROV

Quad-10 Mbde (Mdde 0 & 3) supported.

SPI Frequency: 50MHz for CPU, 20M+#z for SMC SPI +SV\D SAM Cbnnect or

« =PP3V3_SUS ROM

SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
1 _ . J6100
s g:?llu(F): 1  sveass umioo. SnIr wOCCRI TI CAL DFa0PC 3B0LD. 4v-51
—— Y93 Vi .
2 i(% . CERM 0. 1 —— U6100 14~ 13
o 0201 xméﬁz Wwﬁﬂygne ﬂi@ﬂi@iﬂ¥1 2V1
vcC
L B101 54 _SPIL_MB CLK 6 |ck WBON i (| &)|.5_SPL_MB 100 MOSI 47 7 547 _SPL_ALT 1 Q0 NOSI o o 4 gg 3 e—SPI_ALT CLK w75
5 ROM 7547 SPlL_ALT 101 M SO g o 6 5 - SPI_ALT _CS L 4 75
SsPl MB CS L ol CRS‘IJT1§I33CAL ! pLA(?t'iINB«%I-‘E%TUUTCrSm%rl_ . OM T_TABLE ssar SPLALT 12 WP | e 8 gg 7 e SPLROV USE MB oy s
75 a7 ol = 5 5R AL _C3cs* ool 2_SPl MB IOI MSO . s 7547 _SPL_ALT 108 HOLD Lg o 101 5 o2 S SVC TVB (SWDI O) a8 a9 71
74718 c o— 547 _SPL_MB 12 W L Ve (1 C2) 1 SMC RESET L &° > Y *=— C TCK (SWOLK) <D
6o o4 _SPIL_MB I C8 HOLD L 7dHoLDr (1 c8) 1 71 54 40 39 38 (OO} . 00 - oD 36 3 7
E\ID G\ND THRM_PAD 16~ 15
< o) N\
= NOTE: |f HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
i SPI_ALT 1B _HAD L 4+
T [ PrACE NERRETSTOO BT SELALL [C8 VB L o
— — - o SPI_ALT 101 M SO ., +s
= B°H
[PLACE_NEAR=JGT00- 67 5W ) P ALT Loo Mosl .. Sam Card ROM Sl ave
PLACE_NEAR=JGI00. 47 5V SPI _ALT CLK 4775
— SPI_ALT CS L -
SAMCONN [ SAMCONN [ SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 1(I)?6132 10R(3128 1(I)?6127 10R(3126 1(I)?6125
350w 350w 350w 350w 50w 350w
50201 50201 50201 50201 50201 50201
R621210 R621220
75 14 Pl _CSO R L 2 15 SPI L 2 o
@S——WWWM - SPL_CS0 1’\/Sy\/ PLACE NEAREUSTO0. T-T2VM SPL_MB CS L oo «7
Re111 " Re121 2"
1 1
_ Pl_CLK R 1,25 2 = SPl_CLK 1,22 SPI_MB_CLK >« 7
" NEAREU0500. AA3T 50NV o /\/é}//n\/ PLACE_NEAREUSTO00. 67 T2ZVM
1, W 1, w
CPU Mast er WY Re112 % R6122
= ucgy_ SPL_MOSI_R _ 1732 2 1 SPI_MOS 1055 2 _ SPI_MB_| Q0_NOSI o
SPI _| O<0> = B . . 5% 5% - - s
( - ) 1/ w 1/ w
113 t R6123 #h SPI ROM Sl ave
75 14 Pl 7 a7
D> fsp| MTLSSgtf;\j;:AR:waU. ARZT5ONM L 1/5°/W2 = SP| SO R 1% PLACE_NEAREUGTOU. 27 T2ZNVM SPl_MB 101 MSO D 7 78
- R621218 201 201 R621230
75 19CBD SPI | O<2> ] IANA 2 s SPl_1 2 R LANA 2 _ SPI_MB |2 WP L Ve n Xl
- o 156w 156w - o
M R621219 R621231 Pl
75 14 Pl _| > 1 2 s SPI_1 B_R 1 2 SPI_MB |3 _HAD L Va:m XA
- | = 0. AF1: 50WM 5% /\éy\/ PLACE_NEAR=UGI00. 7: 1Z2ZMM
1/20w 1720w
1 1
R6114
s @w’\g\?\/z—pmmm
5% — = ~MTTZMM
1/ 20W
1 R621215
> —SPL_SMC MBI 1/\4’\0{/3\/2_mmw
1/ 20W
SMC12 Mast er 36 R6116 SYNC_MASTER= YHARTANTO J44 SYNC_DATE=01/ 09/ 2013
5 % [y SPL_SMC_CLK 1,\3§\/2_Pmm e —
N PRSI T 2w SPI Debug Connect or
& ReL7 051-1573 | D]
700 rp—SPL_SMC CS L LAAN 2 PAcEREARES000RTo 2 d} Appl e Inc. IU!H?U!__I—
1/%:8W - > 8.0.0
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI Tl CAL
16201
120- OHM+ 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1 2 =PP3V3_S0_AUDI O -
] 0402
AN D 1 A e
S e o FRAVE_AUDLO ANALCG e 083211é 1 1C6213
81 2161 [1op217 e 00
ﬁ ) W . D
XTR- XTR-
§55y 2 SER'X'T T - POBY, GND_AUDI O CODEC 44 =,
CRI TI CAL a3y Aot o cooEe s -
C6219 . BYPASS=US201. N13: M1 5 mm
T5UF 10UF —= N - C6212 j_
52 1 __GND_AUDI O CODEC 1 Yi g 2| 3 2 0.1 BYPASS-U201. AL A2:5 WM
Li 0868TL T 3 xR LR 2
2R BYPASS=U6201. H12| H13: 5 mm g >3 Ry
i g ! CODEC
CODEC ELYP M RHVE&:W BFHES: 5PMM S s GN\ND_AUDI O 48 52
BYPASSSUS201. A8: B10: 8 m“CRI TI cAL 0, N LINE VREF DAC H13 | yrer pac HPoUT_L| AL2 M N LI NE_W DTH=0 _3MV M N NECK_\W DTHEQ_ Q7WM AUD HP PORT L i<
- ) M l\[NEOCw TH= ALl HPouT R_AL3 M N || NE W DTH=0_3MM M N NECK_W DTH=Q_ Q7MM AUD HP_PORT R 5
C62221 ILTN VHP_FI LT- oD
15UF B CS4208- CRZR Cl1 AUD TI PDET_1
8 SENSE_A1 am =
itgg) 5o -YP VFBGA SENSE_a2| D12 AUD _TI PDET 2
o4 FLYN ANALCG
: a : B11 | F yN SM1 OF 2 Hs3 82 L - | L a CLINE AUD US HS GND s2 80
N10 Hs4| L ) | & C1LNE ) AUD CH HS GND 52 80
52 45 __GND AUDI O CODEC e LI NEI N_L+ Hs3_Rer| B3 L X L x AUD EP P REF i
s TP_AUD CODEC M CBIAS1 L LI NELN_L- Hs4_Rer| B12 M N LI NE_\W DTH=Q. 40 NECK_ W DTH=0_07MV AUD_HP_PORT REFCH sz w0
N9 Il 1 NEI N_R+ HSI NH
e TP_AUD CODEC M CBI AS1_R| M ||| NEI N R- HSI N- N-KENE- VY BTHES: MM
I\rNEcww BHE Whs M C P .
«» _TP_AUD_CODEC M CBI AS2_ L3 v cai AsL_L 62 am s e
i o R et o1 11,LfF WA R B M.
TP_AUD_CODEC M CBI AS2_R L5 |y caiAs2_L SENSE_B2 D AUD O OonES Ll T
L4 Im cBl AS2_R SENSE_d_MB I SZ)
8 sense_p L3 | §2
s2 s GND_AUDI O CODEC M Cl N1_L+ 4 AUD_TYPEDET oo =2
M8 ImciNL_L- LI NEQUTL_L+| E12 NC AUD LOL LP
E13
N7 |va Nt Re LI NEOUT1_L- NC AUD LOL LN "
M Ima N R LI NeouT1_R+_F11 NC AUD LOl_RP "
F12
6226 N5 v ane L LI NEQUT1_R- NC AUD LOL_ RN
UF 3 B F13 AUD L2 L_P
Pt Manet e et AD L TN D ** | ET. SPKR AMP. SI G SOURCE
é OJICERM N[y ane Re LI NEQUT2_L- -~ oD =0 50
2 CODEC wa . RCE
52 45 __GND_AUDI O CODE | M CI M Cl N2_R: LI NEOUT2_RH - AUD L2 R P OB %% Rr SPKR AVP. SI G SOU
AUD_HSBI AS I N L12 |iem as 1 N LI NEQUT2_R- AUD L2 R N o = w0
AUD_HSBI AS L13 |psp) As LI NEOUT3_L+_HL1 AUD LCB_L_P o =
R6206 AUD HSBI AS_REF M3 |lsBl AS REF LI NEQUT3_L-| 911 AUD LOB L N o =0 o LFT SUBWOOFER AWP. SI G SOURCE
221K N1 |isel AS_FI LT 112
1 — LI NEOUT3_R+ AUD LB R P 0 80
m U reaua R [913 AL L RN 22 RT. SUBWIOFER AWP. SIG SOURCE
201 LI NEOUT4_L+ K11 NC AUD LA LP .
6220 LI NEOUT4_L-| K12 NC AUD LOA LN,
1UF LI NEOUT4_R+| K13 NC AUD L4 _RP
1|2 LI NEQUT4_R-| 111 NC AUD LO4 RN
i
106221 o)
402 J_ -/ UF oogg 222 2 &
& ggee 582 8 3
—|;04§-2CERM IIIX TR [
AUD HSBI AS FILT gﬂgg;aggg i%’
0603”1 LLP 805 [T

4. 5V POVNER SUPPLY FOR

PLACE XW6201 NEAR 5V SOURCE

APPLE P/ N 35352456

GND_AUDI O CODEC ,; =2

CODEC

L6200 NE .
XV\BS%O]_ EERR- 22- OHM 1A 0. o55%hl5c& W BFHES: fg ngnggs \Rﬂam;ﬁl&c&%\gﬁﬁg 28MW
«» _=PP5V_S3_AUDI O 1 2 pPpP5V AUDI O XW_1 2 4V5 REG IN 1 PP4V5_AUDI O ANALOG .
- : 0201 CRI Tl CAL
R2622|Q0 =5 4V5_REG EN 4len N FE3 4V5_NR
68 52 40 =PP3V3 SO AUDIO DIG 1A 2 s
NO STUFF, 5% < " CRI C% %LZ CRCI:%'IZ ((‘),Als_
1 1
PM SLP_S3_BUF L 6 R62%|97 1 SZGlZUIQO 106201 | XWs200 0.01lk % HOUF
& 2 AN — 1 L TuUF SM P) V5 5 8%
18w 2 X7 cerv 2 g’ 1562 XOR GH5Y SBHEM
Mros" 2 = . . a0

I

PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5

o

48 82

NC_MASTER=JCURCI O _J44

SYNC DATE:OE/ 13/ 2013

TTILE

Audi o: Codec, Anal o

s\

051 1573

d} Appl e I nc.
®

BOM COST_GROUP=AUDI O]
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5

L6300
FERR- 22- CHMF TA- 0. 0550HM

« _=PP1V5_S0_AUDI O 1{YYY L2 PP1V5_SO0 _AUDI O DI G

AUDI O CODEC, DI d TAL

APPLE P/ N 35354080

=PP3V3_S0_AUDI O DI G 49 52 6s

0201 X N-RERR W BHFES: 570
VOLTAGE=T. 5V BYPASS—UGZOI El1: F1:5 mm
967%9:0J~1 Jig%%?:l l BYPASS=UB201. GL: F1: 5 MMy b ass=Us201. K1: K3: 5 |mm =PP3V3_S0_AUDI O DI Gus 4552 o6
BT Tl W - gl GO Beig
XoR-1 X7R- CERM
i85 p Y ¥¥ass=06201. 32: 31: 5 mm 465 é‘\ﬁx 1 é‘\ﬁx a :)’[(832’ PAS&UGZOI A7 E3' 5 mm
al ° ° 0ab¢ 0630
o 52 4920 ZPP3V3_SO_AUDI O DI G . J 1 %é%\/’ 0
= Xio RM'X5R
e R6302
9 'R6325 5| d % 8] €
B S 190K 95 L 3 A
2201 ow T
2201 S s s s
RE3&3 s om—GRLQ0_SPKR_SHUTDOM 8 lepi oo sPDIF_IN.G3_CS4208_SPDI|F_I N R6330
1,\/\/\/2 PD_CS4208_GPI Ol 2 |epi oo u6201 sPDI F_ouT| @ CS4208_SPDI F_OUT 1/\/y\/uEDLFTCUI=.lAQ&@sz
NOSTUEE 1/528W s T SPKRCONN L_1 D ("; GPI 2 CS4208- CRZR DM C_sao| N8 1 Sl/gw
it n o [my— SPKRCONN R I D Pl o VEBGA o bt
R§5030%2 - om DFET_OPENUS S5 ool on DA TAL DM C_sCLO
1 2 DFET_OPENCH GPI OB SYM 2 OF 2 DM C_spa1[ N
ML
uZbw » _NC CS4208_GPQ0 9 |epcn DM C_SCL1 NC DM C CLKO n
e 201 » _NC CS4208_GPOL B9 |epon DM C_spaz| M2
= L1
s 12 ormy—HDA_BI T_CLK F2 |BoLk DM c_saL2
7 12 crmy—HDA_SYNC E2 |syne DM C_SDA3| K2
Hbz\ﬂzdl s CS4208 HDA SDOUTO R Dl |spio DM C_scL3| L2 DM C CLK3_R NC DM C CLK1 7
o 7 71 12 (om—HDA_SDI NO LAAA, 2 | _TP_Cs4208_HDA SDOUT1 Cl |spi1
5% D2 |g F6
8 DO0 NC|
1/20W | 2 |spor nel F7
15 10 12 rmy—HDA_SDOUT 1 S o NI
= p—HOA RST L 22 socs NoL 2 NC DM C CLK2 7]
| D8 rsT* Vel
No| GB
. _NC _CS4208_MOLKA ; = nc| H6 DMC SDAS i
n _NC _CS4208_SCLKA f o SCLK_A N7 Hb7\55\$£
» _NC CS4208_LRCLKA r o IQRCK,AA T 1W\/2 DM C CL K3 oo 52
» _NC CS4208_SDOUTA f B3 QW:N‘;; 11/§\£v
A6 Mok B 402
» _NC CS4208_MCLKB T = -
. _NC CS4208_SCLKB ; = Jsace
. _NC_CS4208_LRCLKB r = Jorace 1
. _NC_CS4208_SDOUTB ; % jsoarr b L
6 _[spa
= . Q 0Q0QQQ PPF%W]_
§ § ? § § § 752 20 DM C SDA3 L #9) PLACE_NEAR=U6201. N3: 5 mm
— —A|mfmim|lm
o wjWfwfs|X

75 49 12 HDA_SDOUT

PPE%@\(IM
<

PLACE_NEAR=U6201. D2: 5 mm

NC_MASTER=JCURCI O _J44

SYNC _DATE=07/ 25/ 2013

TTILE

Audi 0: Codec, Di

d} Appl e I nc.
®

BOM_COST_GROUP=AUDI O

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8 7 6 5 4 3 2 1

e so PPSV_S0_AUDI O AVP_ L

CRI Tl CAL|

1

CRI TI CAL CRI TI CAL 062171'2: hd BYPASS=U6410. Al: A2: 5 mm
L641 6413 20%

FERR- 1000- OHM AT T VT 1

0 4 1 L2 1]]2 0.
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSMR375) L6411 CB414 st e PVED 1
. FERR- 1000- OHM 0 01TUR ba u6410
APN 35352008 & 35352058 o e N L2 (RAND_ 2 NO_TEST=TRUE MAX98300 = SPKRCONN L _OUT_P o o0
3 ke . 5 - [ MNEEWEEEwW . =
1ST ORDER FC (L&) = NOM 569 HZ or Fea 8 NN N £+ c1 RENSGCITRIEG-
1ST ORDER FC (SUB) = NOM 9 HZ X7 Crm w0 SPIKRA C .
 _SPKR_SHUTDOMN . C2sHpne caN S SPKR L_GAIN SPKRCONN_L 52 71 50
FERF%(:SLg(?Ol OHM Zine M NERES-W BFEES: 8 WM iz
- - 1
» oGP QO_SPKR_SHUTDOM: (Y YY) 2 Refo%% D
%1 caL Miﬁ‘g 3

= s PP5V_SO_AUDI O ANB.R.
R CA T (.J-\LI - . .
L|6T4|.2 L w’é L §72'2: 1 . . BYPA4S.52—L{3420. Al: A2:5 mm
FERR: 1000~ OHM ﬁo_ 01U§F 25— 2| CcRI TI CcAL F

o/ZLU
w0 1 r—AUD L 2R Pf s \—NQL%SE@AMD—B%F—Z S _ TANSES VDD 2 gggimm SPKRCONN R OUT_P
0402 ) = 2 71 80
L6421 YSAANL, = | w232 < PRESWBITER § 5
FERR. 1000- OHM 5 01 0P 665 - AR anael %) SPKRCONN R S
5 so_ SISKEAND $HF NAH M NERERR-W BFEES: 78 BQM

00 L RAT T Yo DSPK | _ ) RN N B2y oo
CRI TI CAL 0% =
XTE,C5RM, _SPKR_SHUTDOWN Zlsrow oa | S SPKR R GAI N
B2 NC
R6420*
PGND 100'0(
w50 PPSV_SO0_AUDIO AMP_R leﬁéf
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 mm
1 1
Todap" TILEAL C?§03;2:—4 - C6/14u3;1 1
[643 Vick) 2= T =
FERR: 1000~ OHM 0. 2208 Faklf 2 8 miTica 2 3R osRm
AUD LGB R P 1 2 172 CASE-ALL DD B 0201 SPKRCONN SR OUT P oo 52 1 o
e L&430 R s
#E%’v' BLl| N T+ S
CRI TI.CAL T L NO TEST=TRUE ALl N our- | B3
N =Pk @242%? ., SPKR_SHUTDOWY a2l a2 | RSUB GAIN SPKRCONN_SR_OUT N o 2 o
o0 48 AUD LGB RN 1 wol_2 KRANP | N1]|[2 RSUBIN N epce| B2 J_1C6456 R W DTRR0 20 " im
0402 ) = ) L% f D 4%1 ://())OF F
& g —F §1ks o
o 50 PP5\, SO_AUDI O AMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI TI CAL — CRI TI CAL
L 644 4 4421 106441
FERR 1000- OHM 0. 22UF Tooyr —* — QQ%NF
w0 1 AUD LCB L _P1 L2 1|p LSUBLN P [ 8 2 18 erw SPKRCONN_SL_QUT_P @ 5 7w
)~ = = | NO_TEST=TRUE CRI Tl CAL 9361
0402 10% cASE ALL b M N-RENR-W BFEES: 48 MM
M é%ﬁ% MAX_LI NE_W DTH=0. 40 MM
CRI TI CAL B1 =
L 644 Reagk N ouT
FERR- 1000- OHM o 242UF ALl N our- | B3
AUD LG3_L_N 1 SPKR SHUTDOWN A2 A3 52 71 80
% 4 @—1%9%&&% ForesrhagBL LN © = so* A LSUB_GN N SPKRCONN_SL_OUT_N Ve RIER, 7 Rﬁﬁ
- R NrE 040
& =gz | | ondde o
GND
i 3 2 %(gi/?@
0402

SYNC MASTER=DI RK_J44 SYNC _DATE=01/09/2013
I'P!!g T -
Audi 0: Speaker S
)
Appl e I nc 051-1573 | D
Pl acement Note: Place 06447 and C6452 near U6420 Pl acement Note: Place 06448 and C6449 near U6430 Pl acement Note: Place 06450 near U6410 Pl acement Note: Place 06451 near U6440 o : 8 0 0
NC NC NC NC NC NC NOT ROP ROP . e
T ceaa7 ™ cBa52 - ceaag ™ ceaag T c8450 “T: 8451 | CE CF PROPRI ETARY PROPERTY:
0. 0022UF —— 0. 0022UF 0. 0022UF 0. 0022UF 0. 0022UF 0. 0022UF PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
2 189 2 % 2 3 2 K 2 180 2 189 THE POSESSOR AGREES TO THE FOLLOW NG
NCX SERYXTR \od® GERMHXTR NCX SERYXTR Nok SERYXTR NCX SERYHXTR e SERYHTR | : ‘I’\"gTN?g\l:;LN TH'S gix:uor\gr;n‘ |TN CONFI DENCE 64 OF 120
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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R6550 N_NECK W DTH=0. Q6 VM
2%, AR W

Al AUD _CONN_SLEEVE_XW
AUD_CONN_SLEEVE XW

b LIS = =2 = LS 5 ) R

2. 2K
80 48 HS—M C—P 1 W\/ am =2 &
5%
CRITICAL 1178w
R6556" 1 C6550 a0b"
10QK & L 3300PF
VoS T B e
201, 0201 R6559
HS M C N 122K,
v LY AUD_FS M C_N <Tm = =
1718w M
ho5"
R/ 06550 FI LTER TO ADDRESS OUT- OF- BAND
NOl SE | SSUE SEEN ON EARLY HEADSETS
( SEE RADAR # 6210118)
w0 DFET Q)EI\D_' BYPASS=U6500. B2: B1: 3MV
BYPASS=U6500. B2: B1: 3MV
1 C6560 1 1C6563
- (O%EO,OUF - %Q%SU(?:Z - g 2,,91UF
1 2 2 g g
|l?(f)5|?20 ER X5R 2§k ceru &SR CERM g
°°16¥v VDD
L
2402 _L TA ggigoqltm
= @ |pseL auty
= _ a e T2
106501 oD
2
w0 E DFI:_l', OPENUS BYPASS=U6501. B2: B1: 3MM
BYPASS=U6501. B2: B1: 3MV
106530 106542 106543
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HP/ HS OUT 0X02 (2) 0X02 (2) 0X10 (16) N A 78171- 6006
TVEETERS 0X03 (3) 0X03 (3) 0X12 (18) CODEC GPI CO 2-M C CONNECTOR APN. 51850672 W RT-SM
SuB 0x04 (4) 0x04 (4) 0X13 (19) CODEC GPI CO APN: 51850818 —O
SPDI F OUT N A OXOE (14) 0X21 (33) N A - . SPKRCONN L OUT P D
o0 5240 .0 =PP3V3_SO_AUDI O DI G o 71 50 (> SPKROONN_L_OUT_N 215
CODEC | NPUT SI GNAL PATHS 7 40 > SPKRCONN_L_I D als
CRI TI CAL P
FUNCTI ON CO\NE:?T;ER PI)(TCOE];/BP;_EX V:I;E:I;V J 6601 w0 71 5 SPKRCONN SL OUT P 5 g
DM C 1 0X09 (9 0 . - _B " SPKRCONN_SL_OUT_N 6
DM C 2 0X09 (9) 0X1C (28) 3.3V a0 g DM G SDA3 FF14A 67FC.'RTR.151MDL B-3H w0 7 %0 D o
—O 8
HEADSET M C 0X07 (7) 0X18 (24) 2.7V oMT . _-_—O
RS6HOR68IO DM C_SDA2 2 g )
1 b n - 3 CRI TI CAL
OTHER CODEC GPI O LI NES W) o o603
LEFT SPEAKER | D GPl 2 | NPUT H GH = FG LOW = MERRY = 5 o) 78171- 6006
RI GHT SPEAKER | D GPl O3 | NPUT H GH = FG LOW = MERRY 1 49 GO} DM C CLK3 6 o I\QRT-SM
DFET CONTROL GPl X4 QUTPUT H GH = DFETs OPEN o _O
+—O w0 71 50 E-SPKRCONN R QUT P 1o
£ 50 71 50 [T SPKRCONN_ R QUT_N 2 o
= » 1 [omy_SPKRCONN R 1D a0
LgRél]T]l-CAL PLACE_NEAR=J6600. 5: 5mm 510
120- OFIV+ 25% 1. 3A h600 oy SEEROONE 33 OL‘rrowr En o2
o AUD_HP_PORT_REFCH LYY YL . AUD_CONN_SLEEVE 1532 50 71 50 [Ty SPKRCON 5
< 0402 W NERESR-W BTFES: 38Wy
ERECK ORI TI CAL +—20
L6612 L
120- OFMH 25% 1. 3A =
50 a5 AUD_CH HS_GN\D 1 2 w0 s AUD CONN SLEEVE XW
0402 \-RECR- :
xvego1
o g ADHS MC P 1582
 Samca s o
120- OFMH 25% 1. 3A XV\53902
" s oo LYY 2 . AUD_CONN_RI NG2 Lo
AUD_HP_PORT_REFUS 0402 M RERERR-W BFFES: S5 CRI TI CAL
L6614
120- OFMH 25% 1. 3A
w0 0 @~ OP-US_HS_G\D 1 2 ww AUD CONN RING2 XW
0402 N-NECK-W DTH=0. 1
XV\65903 APN: 514- 0875
00 51 o AL HS MCN 1§52 J6600
CRI TI CAL AUDI O SPDI F- J44
120 051962(5)6 1.3A 5 FoRT-TH
- (] . M C
- AUD_HP_PORT_L 1 2 _AUD CONN HP LEFT 6 _AUDIO G\D
0402 N-NECK-W DTH=0. 06 MM 2 “2RTN
CRITI caL M NENEGKE : O T
R6602* L6608 P
2.2K FERR- 470- OHM NOx——2-0LETL
N{zig\zév w0 AT POEL21 2 CRCTICAL AUD N TP 2 3 "RAUDIO A
2
GND_AUDL O_CODEC 0201 L6607 4 2Aio b
T R66031 FERR-470- OHM DO
> OR " AUD_TI PDET_1 1 2 AUD_CONN_TI PDET_1 .
5% & CRIFTI CAL 0201 ™
fEop L6 5 10_|vop A
402, 120- OFM 25% 1. 3A 11 |aw
© D> 1 2 AUD CONN HP Rl GHT OPERATI NG VOLTAGE 3. 3
AUD_HP_PCRT_R 0402 TR 3% P
T T Ry 06600 1 106601 1
L6606 1F - Lo TUF
FERR- 470- OHM }lﬂW = =Dy 3
" AUD_TYPEDET 1YY Y L2 __AUD CONN TYPEDET %52 2 GhR xsR 12| $Rg
0201 15
w0 o> SPDIE_QUT_JACK
w52 10 o =PP3V3 SO AUDI O DI G
, CRI T CAL 1 C6603 06605 : > CRITI CAL > CRITI CAL 1 9060%97
. DZ6607 = 100RF —— DZ6603 DZ6606 e
2 'O - - 2
601 ESDALC5- 1BM2 6261 &6 2 B, 5- 1BV BB, - 1BV 6261
74T CRI TI CAL
e ' CRITICAL , ORITI CAL 06606 : CRITI CAL c6608:
2 6602 : 6604 : 2 100PF —— DZ6605 100PF Dz6604
10— E DAI?_2661(|)31 10— DZ6602 2L | EspALCs-1BMR 20T ESRALCS- 1BV
&Y 2 SDALCS; 1802 &Y 2 ESDALCS- 1BM2 03§ a0t 055§ sooss2
0201 0201 SOD882
SYNC MASTER=JCURCI O J44 SYNC DATE:OE/ 13/ 2013
| STITSE -
-TL Audi o: Jack Transl ators
d} Appl e Inc. 051-1573
L 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
BOM_COST_GROUP=AUDI O] 1v ALL R GHTS RESERVED

WWIE.MANUAIS.CLAN.SU 7 6 3 I 2




8 7 6 5 4 3 2 1

MagSaf e DC Power Jack R ica
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. «_CHGR DCI N 1 Vy\/z B5V] VI N PSV1_BOOST (Fav1_BLas) LA ZCHR DAN. =
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PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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1C7210 |1 C7211 C72401 Fa
. ggpwp - ggpwp 1,2 . o
2 g 2 g 2
85 M B85 FRM 028%-1 C7241 1
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. —PPVI N SO CPUVR ) ) ) ) Addi tonal | nput_Bul k Caps .
! — — NOSTUFE, | NOSTUFE, THESE TWO CAPS ARE FOR EMC CRITICAL| CRITICAL| CORITICAL ORI TI CAL AT | criTicaL NS
I T I T T 1T 1 1 1 1
. 70, 71, 76 .|tcr3rs  .|'cr381.|'cr380 L|'cC7382
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Gsz/l}JF - 683/>’JF — 10l 1 UE = g 9 Sy LI T Y 2 18V L P > 280
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L o
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P SE 1 L M N’NEOC DTH=0.2 MM R7312
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o 1§§V 1, 00
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37 60 71

VOLTAGE= 2IOV

BKLT, FB2 0
.25

BOM_COST_GROUP=DI SPLAY

PLACE._| NEAR—D77ZD K: OMM = NEAR=D7720. K: 9MM

PLACE_NEAR=D7720. K: 5MVI

NC_MASTER=SHART J44

SYNC DATE=11/20/ 2012
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LCD & KBD Backl

d} Appl e I nc.
®
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1. 8V S3 REGULATOR

1. 05V SUS LDO

Cougar Point requires JTAG pul |l -ups to be powered at
Pul | -ups (3) nust be 51 ohnms to support XDP (not
70mMA is required to support pull-ups. Alternati

di viders (200/100) to 3.3V S5, which burns 100mWin all S-states.
CRI TI CAL
1
_(1:(7)%'%7 Short Rsense CRI TI CAL
B 9% 4 N 15251870 omT XDP_CONN
X5R
0803- 1 u7820 L7820 R7829 U7840
ES I SL8009B P 2o o o h w _=PP3V3_SUS_P1V05SUSLDO TPS720105 =PP1V05_SUS LDO -
o [Iy—=P1VBS3 EN 2eN  CRITICALL P1VBS3 SW Y Y YL PP1VE S3 REG R PANTS —PPIVE S3 REG o1 o 4181 AS _
B DToTRE s CRITICAL @! EN BIES: S 3 4 6l N outlt NBY! cir FefPV= 0. 354
o P1V8S3 PGOOD 3por VEI P1V8S3 FB 1 AE(:}:(;%V ! CRI TI CAL ’
< R7822 1 C7821 CRI TI CAL Vout = 1.794V 3|en N2
L_4skip RSI 10, 1 F C7825 1 Max Current = 1.8A XDP =X NC XDP
G\D_THRV PAD R o % T Freq = 1 M C78401 ap BB 1C7841
7 9 402 |, sos orcee 2 1UE —— B 7] = 2;,2UF
P1v8S3 F6 R | SNS 1V8_S3_Nerp vc &) 2 2 % v
R7820% 1 C7823
<7820 e I SNS_1V8_S3_Prymy w0
120w 2 By =
2 201
< CRI Tl CAL CRI Tl CAL
A c7822 C7826 1
R7821 22UF —— 22UF ——
<Rb> 90. 9K 23T 2T =PP1V8 S3 REG &1 es
120 X5R-CERM 1 2 xo e 1 2
201,
1 C7800
_L PF
Vout = 0.8V * (1 + Ra / Rb) = 2 Npg; oG
«w =PP3V3_SO0_P1V5S0
CRI Tl CAL
1
G 0%3:7 15251051
ur7870 2 Xgé‘/ CRI_TI CAL
| SL8009B 0603 L7870
DFN 2. 2UH 2A- 0. 155- OHM =PP1V5_S0_REG .
o D> =P1V5S0_EN 2leN CRI TI CAL X8 P1V5 SO SW -
. P1V5SO PGOOD - el Q%@E&:&BRES.% m Vout = 1.508V
g p rsi |15 ooTE 1 MAX CURRENT = 0. 6A
GND  THRM_PAD zyé;ﬂév Freq = 1. 6MiZ
35352535 7 °
P1V5_SO0_FB_R CRI Tl CAL CRI Tl CAL
1ggrs [iorgra | grgon
c78761| |'R7880 —— %"%‘/ — %"%‘/ p—
1005 1970K z 8863 2 825a z ozégiooe
& V’T ey
5 2402
P1V5_S0_FB | |<Ra>
1R7881
1013K
Hiew
2402
<Rb>
%ﬂc NMASTER=AHARTVAN J5-2 SYNC DATE=11/06/ 2013
Vout = 0.8V * (1 + Ra/ Rb)L ToE -
M sc Power Supplies
TG O y
d} Appl e I nc. 051-1573 | D
S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
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CRI TI CAL
RC Val ue not Fi nal AN
.. =PPVI N_x239 , _ .
&j&ﬁ‘lo jo : =PPBUS X239 REG -
—
1 1
C79001| C7901: R7972 0¢33937%__ ) i
tope —— 100 K i = ; C79701
X5R- gz%/w 2 X5R- CER 2 M:thgvz %85 0. Olkg%
2
R7970 XTR GE6Y T
PVIN S4 TPADEN L 2 33K 4 PVIN S4 TPAD SS
) Py
hos
« =PP3V3_S4_ X239 CRI§7
D|3

DWN32D2LFB4 | H
'R7976  PMQRRELS |
100K =

R7922 iOW 1[cH st
2
%
- B
s~y SMC_ACTUATOR DI SABLE L 2 g2 PVI NS4 TPAD EN

(Open- Drain)

%;s
T2

7% I TPAD_ACTUATOR _THRMIRI P_L 2
(Open- Drain)

SYNC MASTER=AHARTVAN J52

TTILE

SYNC DATE=11/06/201

X239 Power Supply

BTG OV s |

d} Appl e I nc. 051-1573 |'D
®

8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE th 1
PROPRI ETARY PROPERTY_OF APPLE | NC,
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 79 OF 120
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8 7 6 5 4 3 2 1

1.5V SO Audio Switch ( BYPASSED) Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e
R8042 — =PP3V3R1V5_S0SW PCH VCCSUSHDA s 11 17
_ 0 .
»=PP1V5_S0SW P1V5S0SWAURI OFET 1 ,\%2 PP1V5 SOSW AUD7I nOmHDA 3.3V SUS Switch
1/20W VOLTAS oM T
NCSTUFF o VR G- ~S830
R8040* U8020 0: 902
10K ug040 =PP3V3_SUS_P3V3SUSFET TPS22934 *févm
1,2%@ TPS22924 o = 5229 op12 B
201 A2 NGETUFE| AL A2 [y N vouT| AL C5 V EET_R =PP3V. EET o
2 B2 VN vour([ B EDP: 0.5A THES: SSW 3 EDP: 167mA D
o =P3V3SUS EN B2 |oNCRI TI CAL
CRI TI CAL U8040 m
o o PLV5SOSW AUDI OJEN 2 |on ao ug020
NOS r GN\D
C804T(5J'i 3 Par t TPS22924C C§0029 1 8 Par t TPS22934
1. gzlég e Type Load Switch ' 65(5:22 Type Load Switch
020>1<-}1§2 R(on) 19.6 mohm Typ 0201-1 R(on) 63 mOChm Typ
> @1.8Vv 21.8 nhm Max d @ 3.6V 77 nGhm Max
-4 Current 2A Max - Current 1A Max
1. 05V PCH HSI O Switch
. o T . _—
3.3V S4 Switch %88(())20 3.3V SSD Swi tch » =PP5V_S0_HSI OFET
ugooo 1%
TPS22920 op12'S
w _=PP3V3_S4 P3V3SAFE] A2 osP m PP3V3 S4 FET R ' —pp3v3 sS4 FET o o w _=PP1V05_S0_PCHHSI OEET
B2 ]VIN vcu‘l[ BL HEQ. 50V 3 14 eop 2.4a s _=PP3V3_S0SW P3V3S0SWESDFET -
) =) l\[NECK:W BHES: e Ne
CRI Tl CAL -
o mm_=P3V3S4_EN 02 |on Us0oo0 - JiCBOJFO VD
GND Part TPS22920 5] > 0%, SL(%8A2194571V
X5R
8 Type Load Switch ugo70 I 01 TDEN 8 2
SLG5AP1453V L
R(on) 5.5 MoHM TvP P3V3SOSW SSD FET_RAMP 7 |cap  'OFN o3 o s PCH HSI O PWR _EN 9 4.5 =PP1V05_S0SW PCH HSI O EET
@3. 6V 8.8 MOHM MAX - D ¥R TI CAL :_—E—“ C
C?looog i_ - CRI TI CAL sl s PP3V3_SOSW SSD_FET R, . g 7 EDP: 1.84A
20% Current 4A MAX e EDP: 5A D
02?)>1< }1{2 GND M N:kllECE:W B:H:ES %W Sense R on sensor page C8005 1 @
. | @ 1 E P
l UB070 ;ﬁg;l—— UB005
= ) Par t SLGBAP1453V o b Part SLGBAPL417V
: MT Type Load Switch = Type Load Switch
3. 3V 83 S\M t C h R8011 R(on) 7.8 nthm Typ R(on) 9.8 nthm Typ
0. (%/92 @25C 8 5 mohm Max @4V Vgs TBD nOhm Max
Us010 op12 Srcer Current 5. 3A Max Qurrent 6A Max
s _=PP3V3_S3 P3V3S3FET TPS22924 PP3V3 S3 FET R 2 =PP3V3_S3_FET _—
A2 AL TH= 8 ggw 3 4 EDP: 1.02A
B2 |)VIN  vouT([B1 '\ENEOC W DTH=
CRI Tl CAL .
« [m—=P3V3S3_EN = U8010 5V S4 Switch REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAI LABLE BY THEN
C§0019 1 g Part TPS22924C
) 2L§°/ :I:_ Type Load Switch w _=PP5V S5 P5VS5FET, .
X5R
0201-1 R(on) 18.5 ntChm Typ
» @2.5V 25.8 nChm Max 1 C8060 CAPACI TORS ADDED FOR NO SE FLOOR REASONS:
- UF
= Current 2A Max VDD > %g;CERM
L0, [ ot 54 £ B
P5VS5_FET_RAMP 7 [cap 'OFN 3 ; l C8094 1 C8095 1 C8096
. _ CRI Tl CAL _
o =P5VS4 EN 2 oy 5 =PP5V S5 FET
1 -
3.3V SO Switch ca01 1| " e T 0 I% I%m T e
%
U8030 Sense R on sensor page %(%\1;{2 1 usoe60
s =PP3V3_ S0 _P3V3SOFET Tpsgszr.’924 =PP3V3_S0_FET 68 Part SLGBEAP1443V
A2 - = =
B2 [)ViN  voul( gi EDP: 1A - Type Load Switch
CRI TI CAL uso30 R(on) 17 nChm Typ
o o2 y—=P3V3S0_EN €2 Jon . Part TPS22924C 19 mohm Mex
1 P Current 2.5A
C?Oofg a 8 Type Load Su tch Pl acenent Note: Place C8090, C8091 and C8092 near US000
6! \7’ 5 R(on) 18.5 nChm Typ H
0201°F @2.5v 25.8 nChm Max 5V SO Swi tch NC_Ti c8090 "% cs091 1 08092
» current 2A Max 0.,0022UF 0 0022UF 0. 0022UF
= « _=PP5V_S0_P5VSOFET, oK Sty xR NCT Sty xR NG %éwm
3.3V Sensor Switch - * £8080 1 =PP3V3_SASW SNg FET.
VDD }g%’
2 X5k, CERM 1C8082 (1 C8083 |1 C8084
! 202504 R8g50 SL(%8A2§4(313V I o — igPF  —— 12PF i PF
«=PP3V3_S4SW P3V3S4SWENSFET | TPS2293 PP3V3 IS4ES\N ST’:LS FET_R1 A 2 =E;-3\§<m84$vv SNS_FET & e P5VSO_FET RAMP 7 |cap  TOFN ? . —F fed-oos |2 fed- s —F 3. 00 [oreewmereroar ST EESE A
A2 Vi N vout| AL & NERECR-W BTFES: 3 M:_lg,\é\/ ' l . =P5VS0 EN 2 |y CRTICAL | 5 =PP5V_S0_FET o T P FET
o > P3V3S4SW SNS_EN| 82 |owCRI T1 CAL| a0 cBo81 . - EDP: 1.1A L ower S
%
GND
c U8050 2}1{’2 ci U8080 Appl e I nc.
C§0059 1 & Part TPS22034 1 Part SLGBAP1443V E C8|9:85 E C8|9:86 ®
'GZLégz Type Load Switch = Type Load Switch 3 i%; N NOTI CE OF PROPRI ETARY PROPERTY:
020)1(' 1 R(on) 63 nChm Typ R(on) 17 mChm Typ 02 -1mG 02 -1mG FHEPRN AN PROPERIY GF-APRLE | N, © THE
@3.6v 77 chm v 19 nehm e e e e e
= Current 1A Max Current 2.5A N |:: glggg%$$LJ$INMEO¥W&FH
BOM_COST_GROUP=POWER] 1V ALL R GHTS RESERVED
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S5 Enabl es
S3 Enabl es
PLACE NEAR-U7SOL. 21: 7rm 60 66 39 57 51 10 33 [y PM_SLPS4 |y
w s _=PP3V3_S5_PWRCTL -
R8111 |*R811(0R8112
NOSTUEF St andby Enabl es B B K
C81701 %ow %ow %ow
0. él}gﬁ 2201 20201 |50201
BYPASS-UB170. 6: + 2. 3rm YBEBREBRE =P3V3S3 EN g o
L cioce enrenson 22 7em s PM SLP S5 L — =TBTBPWRSW EN g = L PLV8S3 ERC =P1V8S3 EN “ D
B m — =TBTAPWRSW EN o o ~_DDRREG EN_ =DDRREG EN gy o
S5 Power Good o rm-SMCS4_VAKESRC ENJ ) — =P3V3S4 EN g et e e T -
o o _=PP3V42_G3H PWRCTL — ?gwlUF:: 00§4Ef ngup
PLACE NEAR-U7S0L. 20: 7rm L R8115 > %\é’w 5 '55\2 L Bom vom
= 0
1 2
Ny
1/ W 4
o, !
5V S3 Enabl es =
PLACE_NEAR=UB060. 2: 6mm re—
SSD Enabl e R8179 1R8191 1R8192 Wobile System Pover State Table
worsmar s PMSLP S4 L1 2 P5VS3_EN _RC 330 120K
> SSD PWR EN — P3V3SOSW SSD EN gy o S ——— Yow ow P e | e | e | e | e
: o "D8175 'R8175 2201 DB191 220 . , , , n , ,
SMF 201 SM 201 _ " " " " N " .
RB521ZS- 30 750w P5VS4 EN D A N] K S BB = =P5vS4 BN o 5 . . . 1 1 5
K %E%F 20201 I/L 1 1 1 0 o o o
ke RB521ZS- 30 1C8192 5 T T 5 : 3 S
P5VS3 EN D L 240 . R S xy v - ‘ : : : : : :
5V needs to be held up 1/5°/W M@ 58 2 Y, X5R o T o 5 5 5 5
so 1.05V can fall after 1.5V vy NO STUFF a0z . Couate e 5 o o o o o
1C8175 = U nom ; 5 5 5 g g 5
— £52YF C
: g
a2 . =PP3V3 S5 PWRCTL
= BYPASS=UB180. 6: : 3 Enabl
1 8180 SO abl es
0, 1UF
Lz OR
SO Rail PGOOD (BJT Version) R8178 R X5R _
100 5_MZZ4VHCL ’ = =TBT SO ENpomy 20 20
=PP5V_S0_VMN 7168 38 18 17 15 y—PM SLP_S3 L 1A A2 PMSLP S3 R L 1 & 0 -
Y =oU N e e %Y US1804 cqe PM SLP_S3_BUF L R§K188
i~ i VAKE_BASE:
‘R8151 L 2 NOSTUFF ™7 Fos
94. 9K 3 'R8180 1
%"zow 330K 2 —
5 1 ? %OW PLACE_NEAR=UTBT70, 2: 6mm
VMON 5V DIV 1 ALL_SYS PWRGD ¢ 17 35 64 d bl ( 2201 ; F&%bygsiEETNRU; =P1V5S0_ENpym, o1
o O 2 ders 1OV 1. 5V Codec Enabl e( BYPASSED NOW RB5217S-3p" oo _
RBL52 c8159: . e NP A e 1 _Pivos en D RO troe e o ==Fovs0 BN g
%ﬁow 1B CRI TI CAL Gk - RB521ZS- 30 — =P3V3S0_ ENprm o
S 361 XBK 2| 9ns RC del ay @150 " AUD PWR EN 1 > o PLACE_NEAREUB030. C2: 6rm
1 L @ ; A ASMCO0179 o D;gf}épp P1VO5S0 EN — =P1V0550 Eprm =0
— DFN2015H4- 8 -
=PP3V3_SO_VMN ¢ « R8154 NG ’\ — R NO STUFF 1 18187 1
1 L IR v s BAsE 7] ¢ NOSTUFF 1C8185 __C81U§:6 = % tUF __C81U§:8
R8158 @ 37650854 RES51YS. 30 %w |1 CB146 —L g, 220F = %t 2 ECVI o
15K 5% 2|y it UE 2 }jé\,, 2 }jé\,,
5, ! NC; PLACE_NEAR=U8040. C2: 7mm 0/1 2
ow 261 N f gg 402 s rgeninero 3 o B
5201 fo Px scs sEnann 16 e s
L — PLACENEAR-B040. C2: 7m 3. 3V SUS Det ect he
17R81155K9 - o PM SLP_S3_BUF L . —pP3va S5 P .
1%
Sow T GND R 'R8167 1
) . m BYPASS=UB130. 6: .
2201 MNIFRE W BIES 18 i 19%'( RSt optst, 12m cs CHGR VFRQ Gener ati on
= R L BERSTE B o
= o os _=PP1V5_SO_VMON 1 2 ' i cern b _
1w Vbe 0.7V max @2m 166 CRI Tl CAL~ v SPP3VAZ GOH P L
1
201 Vce(sat) 0.1V max @ 1mA o P1V: P 1 100 2 | VDD R83:L3%JK
QL Vth 0.7~-1V @d 250uA 1/5206W 68 64 =PP3V3 SUS PWRCTL 2 SENSE U813ORESEP{ u 28\07\7
i TPS3808G33 M =
R8169 SUS_PGOOD CT 3 ler @FN MRt TP_SUS PGOOD MR L ¢ VFRQ Low Fi x Frequency 5 Ve
Threshol ds: SO Rail PGOOD Circuitr y 100 NO STUFF v TF"—,!\%VI VFRQ Hi gh: Variable Frequency AM sa
VDD:  2.734V-3. 010V PV p 2 3 1C8131 - . ?131 ols
V2MON: 2. 815V- 3. 099V (ISL version used for devel opnent) 158w %ég/oOPF DVN32B2LFB4 | H
V3MON: 0. 572V- 0. 630V Rs 2 x;‘Rlil DFN1006HA-3 | K
VAMON: 0. 572V- 0. 630V o o _=PP3V3_S0_VMON 1%—655 0201 - 1
v =PP1V Vi SOPGOOD 1 SL s mm—POVS3 PGOOD 1 A8 2 Gw:‘lso/z L L[SH S .
=PP1V5_S0_VMON c8160: v gow « PMSLP S3 R L |
— 0. 14 36 164 =
= MON 6
w0 ZPPSV. S0 VMIN o 0oy | sppaoop | suPGooD | SL N] CERVX ;1{2 » om>_P1V0550_PGOCD 13092 | SUS Enabl es
'R8160 |'*R8170 |*R8172 1 5% _
6. 04K 15K 6. 04K SOMEOCD_I L = 168 gw ” e ?LP S5 L DO NVSENSE_EN “ SYNC_MASTER=AHARTMAN J52 SYNC_DATE=11/ 06/ 2013 A
5V 0 vider 29 1% 29 Us160 DORREG PGooD 1 400 , 201 . | TSRS
3,19 @4. 5w n 20w 20W %ZOW | SL88042| RTEZ o —2RREG PEOD  IAMA2Z o R8190 |
1 1 1 TOEN 35352310 5% 0 Power Contro
2 2 3 SOPGOOD_| S 1/.20wW 0
P5V_DIV_VVON 3 hvovon o 1y b NC . 1 Bow T
: 5"[’“@1”” P1V5_DI V_VMN 5 hvanon ™ R%%SZ 20201 Appl e I nc 051- 1573
0.718v @1. 45vm n N o .
SOPGOOD || SPGOCD 4 'ShbReBY-afMAN.© varan ReT pE ALL SYS PVRED R 1’\/5\,/6\/—2 ALL_SYS PVRED ¢ oy io a7 50 o , P3V3SUS EN — =P3V3SUS EN gy ( 3@
1,05V 0 vidor 'R8161 |'R8171 |*R8173 GND_THRM PAD 126w NO STUFF .
0.723v @1. 02vni n 15K 15K 15K 1 % 1C8190 NOTI CE OF PROPRI ETARY PRCPERTY:
1750w 1750w 17%0w 1 0 1UF THE | NEORVAT] OV CONTA| NED HERE! N | S THE
100 THE POSESSCR AGREES TO THE FOLLOW NG
2201 2201 2201 ZXSEE | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 81 OF 120
4 Il NOT TO REPRODUCE OR COPY I T
— 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= - BOM_COST_GROUP=CPU SUPPORT | 1V ALL R GHTS RESERVED
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LCD PANEL | NTERFACE (eDP)

LCD_HPD_CONN |'S A 2.5V S| GNAL

68 26 16 15 13 12 —PP3V3 SO PCH GPl O NEEDS TO BE LEVEL SHI FTED TO 3.3V
C8330 1 PANEL: OLD !
CERM; SZ) 74A%§§9? 5 EDP LS CAI EDP LS CAP) EDP LS CAI é EDP_LS_CAP| EDP_LS CAP| EDP_LS_CAP|EDP_LS CAP | EDP_LS_CAP|EDP_LS_CAP J_-
© eI v-B C8350 C8351 352 %§3 C8354 _1C8355 18356 |2 C8357 18358 (1 C8359
w330 T i iR %% % 300G |2 %% @G % G PEOG ooe %%PEOG:: Pgoe
H— 1 . f -
w EDP_BKLT_EN 1| s | EDP BKLT PSR EN PANEL: OLI 1 95 BB [ Dol T2 Behie e Belae |2 Bl e B [ fehs
2 B/ = — * 1 C8340 6
. LCD_PSR G
s SR_EN 1—5 74LVC2G32G] - i(“/ =
L s1'7% 3 > 2
1 EDP_PANEL_P! 6 EDP PANEL PVR OR PSR EN 7 § CERM
2 VIR B Y o CRI TI CAL
/ GND/ BYPASS-UB340. 5: - 3V J8300
R8310'| R8309* L 20525- -
1 10%5 10%5 T 0525- 130F- 01
11 W 11 W PANEL: NEW
o 1 MR MRS, R8340! R83417\ 1 2 —310
R83301,,, 2 NO STUFF &% 5% TT2OW w020 PPVOUT_SO_LCDBKLT L[]
5 5% 17 20W MF 0201 Mih%\; R8342 yo tace=s. 3v e >0
RB3311,,, 2 NO STUF ’| s PPV SO_EDP SW 1 10K MRN-RESR-WBFHES: 5| mm e 12C BKLT SCL ne DY
5% 17 20W MF 0201 = %0% nes 1 2C BKLT SDA 4
OM T_TABLE1/ 20w 1 C83U9:4 PP3V3_S0_EDP_R 5 g
PANEL USES EDP_PANEL_PWR_PSR_EN TO DI SCHARGE THE LCD BEFORE POWER GOES AVAY » qog—DP_LNT_HP[ : % 7w =12C TCON SCL 515
2 X5R na _=12C TCON SDA 7
3 3V TCO\' S\M t Ch BYPASS=18300. 5: - 5MM 201 n e _EDP_BKILT PWW 8 g
nis LCD IRQ L - L GO 2o
=PP3V3_S0_EDP - DP_| NT_AUXCH C P 28 1]2
w 08310 PR3V, EDP_SWs 1o Re:in C83; ?up“ o ng = DP_LNT_AUX P TN DY
TPS22504 HERCWETHES S8 %% 1024 0 DPINT_AUXCH C N CB8329 1|2 e e LA 1o
Rasgd L fafun O v 22 0. 10F | J8E cei” o9
11 65 EDP_PANEL_PWR CR PSR EN 1’ ’\/y\/ EDP_TCON_PWR_EN_RC BL cx(:fRI TI CAL %5_3\,3 TRUE 3. 25- OT-|AI\,CI-DO 1A- 2. 4GHZ GND_VO D=TRUE ITRUE 12 o
5w D Us310 s mp—DP_LNT_M._C P<0> 1112 16y o201 2 DP_INT_M_F P<0>1""2202:45My e DP INT M. P<O> [RUE=10
15833;2}(2 0 C§300§ 1 o Par t TPS22904 aw Yo 113"=JFT:RIUIE}(g'éZ CERM 2~~~  FL8300 Y e o
) . 1 . S
oow eiﬁ”z Type Load Swi tch e D2 INT_M._C N<0> @%Z}U;H igé;av 0201 #DP INT_M_F N<0>2 /Y Y Y)_3 S e DP_INT_M_N<O> ETSEEDY
2201 DS%%%Z 0201-1 R(on) 75 mohm Typ G\D VA D=TRU CERM 3. 25- qﬁAM‘DE(S)O 1A- 2 4GHz GND_VOI D=TRUE 20 O
EDP_PANEL_PWR OR PSR EN DI K A @2.5v 95 mohm Max 7s DP_| NT. P<1> 22 1 16V 0201 LDP INT M E P<l>1 5-4SM DR INT 1s RUE o
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— =PP3V42_ G3H HALL w —p733v3:ssswsb RESET Tt - R 17"
= -PP3V42_G3H CHGR o == ® VRREABASE=Phue
— =PP3V42_G3H PWRCTL o 1 — =PPOV6_S0_MEM VIT_A 2 s _=PPV! REG — PPV "
— =PP3V42_G3H SMBUS SMC 5 ., =5 , . = =PPOVE_S0_MEM VIT B = N ey -2
— _ = 15 — S
= =UUR7 GRH SUOUSEMIC = Phava s SYSLKGEN . « =PPVTT_S3_DDR BUF PPVTTDDR S3 - e Bvee S cPU
= Lo SVCIREE s — =PP3V3_S3_CAMERA R w - %&EN W "g =IERY = e
= VAT oo Sveai K s — =PP3V3_S3_TPAD ﬁg‘%{@:{?w
= =EE§$§ g: %E\N EEPROT . . =PP3V3 SO ISNS PP3V3 SO g « =PP1V0O5_SUS LDO PPLVOS SUS
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— =PP3V42_G3H CSPWRGD Y oPBva AN NRRE BASE= TRUE
= — = w0 s
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= =Pesv s3 LTu: - = —pp3va S0 SVBUS SVC 3 - — =PP1V05_S0_CPU VCCST 66 1516 17 55
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6

=DP_TBTSNK1_M._C P<0>

HDM VS TBT

MAKE_BASE

— TRUE_DP_HDM _TBT M._P<0> & #

=DP_TBTSNK1_M._C N<O0>

TRUE DP_HDM _TBT_M._N<O> & 77

=DP_TBTSNK1_M._C P<1>

TRUE DP _HDM _TBT _M._P<1> & 7

s
s

s

s =DP_TBTSNK1_M._C N<1> TRUE DP_HDM _TBT_M._N<1> & 77
s _=DP_TBTSNK1 _M._C P<2> — troge DP_HDM _TBT M._P<2> &«
s =DP_TBTSNK1 _M._C N<2> — trUe DP_HDM _TBT _M._N<2> & 7
s _=DP_TBTSNK1 M._C P<3> — trye DP HDM TBT M._P<3> & 7
s _=DP_TBTSNK1 M._C N<3> — trye DP HDM TBT M._N<3> & 7
1 =DP_TBTSNK1_AUXCH C P — TtrUe DP_HDM _TBT_AUX P & 77

12 =DP_TBTSNK1 AUXCH C N — true DP HDM TBT_ AUX N 77

1 =DP_TBTSNK1_DDC CLK — TrRUE_DP_HDM _TBT_DDC CLK e
s =DP_TBTSNK1_DDC DATA — 7rRUE DP_HDM _TBT_DDC DATA ¢
1» =DP_TBTSNK1_HPD — 1rRUE DPMUX _HPD OUT o7

2 _HDM TBTMUX SEL_TBT
~ MARE_BASE=TRUE

2 _DP_AUXCH 1 SO _ L

=TBT_GX2SX_BI DI R 15

DI SP_MJUX_SEL &

— HDM TBTMUX LATCH 67
— NAKE_BASE=TRUE

EPD PANEL
MAKE_BASE
w _=12C BKLT SCL — TRE |2C BKLT SCL s
0 =12C BKLT_SDA — TrRUE |12C BKLT SDA -

UNUSED SI GNALS

» _TP_PCE K100M F

2 TP

PCl E_CLK100M FWN

MAKE_BASE

TRUE NO TEST=TRUE

1 TP

PCl E_FW D2RP

TRUE NO TEST=TRUE

PCl E K100M F
PCl E_CLK100M FWN
PCl E_FW D2RP

1w TP

PCl E_FW D2RN

TRUE NO TEST=TRUE

PCl E_FW D2RN

1w TP

PCl E_ FW R2D CP

TRUE NO TEST=TRUE

PCl E_ FW R2D CP

1w TP

PCl E FW R2D _CN

TRUE NO TEST=TRUE

PCl E FW R2D _CN

12 TP_PCIE_CLK100M ENETSDP — 1Ry NO TEST=TRUE
12 TP_PCI E_CLK100M ENETSDN— Trys NO TEST=TRUE

PCl E_CLK100M ENETSDP

PCl E_CLK100M ENETSDN

NC

NC

NC

NC

NC

NC

NC
w_USB IR P — TrUE NO TEST=TRUE NC USB | RP 74
w_USB IR N — TrUE NO TEST=TRUE NC USB | RN 74
1w TP_USB_CANMERAP — TrUE NO TEST=TRUE NC_USB_CANMERAP 7a
. __TP_USB_CAMERAN — TRUE NO TEST=TRUE NC _USB_CAMERAN 4
. TP _USB_SDP — TrUE NO TEST=TRUE NC USB_SDP 4
1w TP_USB_SDN — TrRUE NO TEST=TRUE NC _USB_SDN 7a
., _TP_HDA SDI N1 —  TrRUE NO TEST=TRUE NC HDA SDI N1
. TP _PCl _PME L — TRUE NO TEST=TRUE NC PCl _PME L
TP _CLINK CLK — TrUe NO TEST=TRUE NC CLINK_CLK
. _TP_CLI NK_DATA — TrUE NO TEST=TRUE NC CLI NK DATA
w _TP_CLINK RESET L — TrUE NO TEST=TRUE NC CLINK RESET L
12 _TP_| TPXDP_ClL K100WN TrUE NO TEST=TRUE NC _| TPXDP_CLK100MN
.. _TP_| TPXDP_CLK100MP TRUE NQ TEST=TRUE NC | TPXDP_CLK100MP
2 TP _PCH 12S1_TXD TRUE NO TEST=TRUE NC PCH 1 2S1_TXD
1 _TP_PCH | 2S1_SFRM IRUE No TEST=TRUE ~ NC PCH | 2S1_SFRM
» _TP_PCH 12S1_SCLK TRUE__NO TEST=TRUE __NC PCH | 2S1_SCLK
5 TP _PCH SLP_WAN L NC PCH SLP_WAN L

TRUE NQ TEST=TRUE

TP _PCH SLP_LAN L

TRUE_NO TEST=TRUE

NC PCH SLP_LAN L

w TP _SPI_CS1 L TRUE No TEST=TRUE_NC SPI _CS1 L

w TP _SPI_CS2 L TRUE no TEST=TRIE  NC SPI_CS2 L

. _TP_USB 5N TRUE  NO TEST=TRUE NC USB 5N 74
. TP _USB 5P IRUE NO TEST=TRUE NC USB 5P 74
w _TP_AUD CODEC M CBI AS1 L = NC AUD CODEC M CBIAS1_L
w _TP_AUD CODEC M CBI AS1 R o = NC AUD CODEC M CBI AS1_R
w __TP_AUD CODEC M CBI AS2 T Q- = NC AUD CODEC M CBI AS2_L
w __TP_AUD CODEC M CBIAS2 R TR No TEST=TRUE  NC_AUD_CODEC M CBI AS2_R

0 1P

SUS PGOOD MR L

— Trg NO-TESTFTRE NC SUS PGOOD MR L

TP_SMC TRST_L

TrUE NO TEST=TRUE

NC SMC TRST_L

TP_SMC MD1

TrUE NO TEST=TRUE

NC _SMC MD1L

53

TP_TDM ONEW RE MPNI= 1R NO TEST=TRUE

NC _TDM ONEW RE_MPM

D
@ ﬁ;&g& WEFEEQ: 5M

Di gi tal

G ound

s —=PP5V_S0_AUDI O AMP

XWA202
4 1 2 PP5V_S0_AUDI O AMP_L 50
N DTH=0.
X\WA203 WRTRREY
16542 PP5V_S0_AUDI O AMP_R 50
AGESS )

TBT UNUSED NETS
25 _TP_TBT_MONDCO = TRE _ NC_TBT_MONDCO
A RO

» _TP_DP_TBTSRC M._CP<3> NC DP_TBTSRC M._CP<3>
» TP _DP_TBTSRC M._CN<3> — RE DP_TBTSRC M._CN<3>
»» _TP_DP_TBTSRC M._CP<2> — ~_NC DP_TBTSRC M._CP<2>

» TP_DP_TBTSRC M._CN<2>  — Twﬁ EE EASIERBP_TBTSRC M__CN<2>
»» _TP_DP_TBTSRC M._CP<1> — B CcP<1>
» TP _DP TBTSRC M._CN<l> — WHE WORETHP TBTSRC M. CN<1>
;s _TP_DP_TBTSRC M._CP<0> —___NC DP_TBTSRC M._CP<0>
» TP_DP_TBTSRC M._CN<O>  — {Wﬁ EE EASENEDP_TBTSRC M._CN<O>
;s _TP_DP_TBTSRC AUXCH CP —__NC DP_TBTSRC AUXCH CP

»» TP_DP_TBTSRC AUXCH CN  — %—ﬁ_ % TBTSRC AUXCH_CN
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LPDDR3 COMVAND/ ADDRESS
Menory Bit/Byte Sw zzle
B MEM A CAA<Q
. _=MEM A A<5> —  TRUE <0> 20 24 76
= = TRUE TRUE
eveyywers = nr NEM A Canze o o s NEM A _DO<0> — =MEM A DO<7> . 1, _MEM B _DO<O> — -MEM B_DO<7> .,
—VEM A A<B> — Tme  MEM A CAA<3> . rons MEMA DOs1> = =MEM A DO<6> . on; MEMB DOcl>  — =MEM B DQ<6> .
I MEM A A<7S = o MEMA CAASA> o+ VEM A_DO<2> = =MEM A DO<5> . s, MEM B _DO<2> = =MEM B_DO<5> _ »
, =MEM A BA<2> — TRE___MEM A CAA<S> 20 24 76 767 VEM A DQ<3> = =MEM A DO<1> . 77 - _MEM B DQ<3> = =MEM B DO<1> ..
; _=MEM A A<12> — TR MEM A CAA<6> 20 24 7 7 VMEM A DQ<4> = =MEM A DOX3> 5 67 _VMEM B_DQ<4> = =MEM B _DQ<3> ,,
I ToMEM A A<ils =  RE__ _MEM A CAA<7T> e vom s NVEM A_DO<5> = =MEM A DO<2> ., s, _MEM B DO<5> = =MEM B_DO<2> _ .,
| NEM A Aclse = EM A CAA<8> noe 76 n 7 _VEM A_DO<6> = =MEM A _DQ<0> . 17 _MEM B_DQ<6> = =MEM B_DQ<0> _ ..
NEM A Aclas = EM A CAA-9> mere o7 MEM A DO<7> = =MEM A DOQ<4> . 77, _MEM B DO<7> = =MEM B_DO<4> ..
- o MEM A DO<8> — =MEM A DQ<10> ,, 7+, _MEM B DOQ<8> — =MEM B_DQ<10> .,
vy = e M e ms MEMA DO<9>  — =MEM A DO<14> ., on, MEM B DO<O>  — =MEM B_DO<14> .,
CVEM A ve L = A EM A CAB<2> ° ons MEMA DORI0>  — =MEM A DO<8> . 1., MEMB DO<10>  — =MEM B_DO<8> _ ..
 =MEM A RAS L — TrRE___MEM A CAB<3> o s MEMA DO<11>  — =MEM A DO<9> . s, MEMB DQ<11> — =MEM B_DO<9> _ ..
| VEM A BASOS =T VEM A CAB<4> na s MEMA DQ<12>  — =MEM A DO<15> 4, 55, MEM B DO<12>  — =MEM B_DQ<15> .,
; _=MEM A A<2> — IRWE MEM A CAB<5> o120 7 677 MEM A _DQ<13> = =MEM A DO<11> .0 ., _MEM B DQ<13> = =MEM B_DO<11> ,, _—
. =MEM A BA<1> — TRE___MEM A CAB<6> o oms MEMA DO<14>  — =MEM A DO<12> 4, 55, MEM B DO<14> =MEM B_DO<12> ..
| VEM A Acios =T VEM A CAB<7- na om s MEMA DOQ<15>  — =MEM A DO<13> 4 55, MEM B DO<15>  — =MEM B_DQ<13> .,
; =MEM A_A<1> — TrRE___MEM A CAB<8> 2120 76 o7 MEM A DQ<16> =MEM A_DQ<21> 2 767 - MEM B DQ<16>  — =MEM B_DQ<22> .,
, _=MEM A A<O> —  TrRE___MEM A CAB<9> 21 24 70 s MEMA DO<17>  — =MEM A DO<16> . 77, MEM B DQ<17>  — =MEM B_DQ<18> .,
, _=MEM A ODT<0> —  TrRE___MEM A ODT<0> 2021 20 70 s MEM A DQ<18>  — =MEM A _DO<23> ,  7671- _MEM B DO<18>  — =MEM B_DQ<17> ..
; =MEM A_A<3> — TrE TP LPDDR3_RSVDL ons MEM A DQ19>  — =MEM A DQ<18> , 17, _MEM B DQ<19>  — =MVEM B_DQ<16> ..
, =MEM A Ac<a> — Img TP LPDDR3_RSVD2 ns. MEM A DO<20>  — =MEM A DO<19> ., 767, _MEM B DQ<20>  — =MEM B_DQ<23> ..
_ - ens MEM A DO<21>  — =MEM A DO<22> . 77, MEM B DQ<21>  — =MEM B_DQ<19> ..
; YIS = NNEEM E %ﬁ‘ii o s MEMA DO<22>  — SNEM A DOS17> 2 7on- MEM B DO<22>  — —MEM B_DO<20>_ .,
, _=MEM B A<6> —  TrRE___MEM B CAA<2> 2220 76 om s MEM A DQ<23>  — =MEM A DO<20> . 51, MEM B DQ<23>  — =MEM B_DQ<21> ..
, _=MEM B A<8> —  TrRE___MEM B CAA<3> 222076 s MEM A DQ<24> =MEM A DQ<27> ,, 157, _MEM B DQ<24> =MEM B_DQ<27> ..
, =MEM B A<7> —  TrRE___MEM B CAA<4> 2220 76 s MEM A DQ<25>  — =MEM A DQ<26> , 15, _MEM B DQ<25>  — =MEM B_DQ<26> ..
, =MEM B BA<2> —  TrRE___MEM B CAA<5> 22 7o s MEM A DO<26>  — =MEM A DQ<25> ,, 157, _MEM B DQ<26>  — =MEM B_DQ<24> ..
, =MEM B A<12> — rRE___NEM B CAA<6> ve o 76 ens MEM A DO<27>  — =MEM A DQ<29> ,, 51, _MEM B DQ<27>  — =MEM B_DQ<28> ..
; =MEM B_A<11> — TrRE___MEM B CAA<7> 2220 76 en: MEM A DO<28>  — =MEM A_DQ<30> . 17, _MEM B DQ<28>  — =MVEM B_DQ<31> .,
, =MEM B A<15> —  1rRE___MEM B CAA<8> 22 24 70 s MEMA DO<29>  — =MEM A DO<31> , 767, _MEM B DQ<29>  — =MEM B_DQ<30> ..
, =MEM B A<14> — rRE___NEM B CAA<9> ve o 76 n. MEM A DO<30>  — =MEM A DQ<24> ,, 5., _MEM B DQ<30>  — =MEM B_DQ<29> ..
; _=MEM B A<13> —  TRUE MEM B_CAB<0> 23 24 76 w77 MEM A _DOQ<31> = =MEM A DQ<28> ,, 77 MEM B DQ<31> = =MEM B_DQ<25> ,,
, =MEM B CAS L — TRE___MEM B CAB<i> 222 76 s MEM A DO<32> =MEM A _DQ<38> ,, ... MEMB DQ<32>  __ =MEM B_DQ<39> .,
, =MEM B VE L — TRE___MEM B CAB<2> 22 20 76 ons. MEM A DO<33>  — =MEM A DO<39> ., 7., MEM B DOQ<33> — =MEM B_DQ<38> .,
, =MEM B RAS L —  TrRE___MEM B CAB<3> 2220 76 on. MEM A DO<34>  — =MEM A_DO<37> . 1., _MEM B DO<34>  — =MEM B_DQ<37> .,
, _=MEM B BA<O> — TRE___MEM B CAB<4> 222 76 en. MEM A DO<35>  — =MEM A DO<33> . 757, _MEM B DO<35>  — =MEM B_DQ<33> .,
, =MEM B A<2> —  TrRE___MEM B CAB<5> 2220 76 on. MEM A DO<36>  — =MEM A DO<35> ., 7., _MEM B DO<36>  — =MEM B_DQ<35> .,
, _=MEM B_BA<1> — 1rRE___MEM B CAB<6> 23 20 78 en: MEM A DO<37>  — =MVEM A_DQ<34> .1 77 MEM B DQ<37>  — =MVEM B_DQ<34> ,
, _=MEM B A<10> —  TRUE MEM B _CAB<7> 25 24 78 76717 VMEM A DQ<38> i =MEM A DQ<32> ,, ., _NEM B _DQ<38> — =MEM B_DQ<32> ]
, _=MEM B Ac<1> —  TrRE___MEM B CAB<8> 2220 76 ons. MEM A DO<39>  — =MEM A_DQ<36> . 5., _MEM B DO<39>  — =MEM B_DQ<36> .,
[ EMEMB A =—mEe VM B LB —oun wmo MEM A DO<40> =NEM A DQ<42> . s, MEM B DO<40> =MEM B DQ<42> .,
I MEM B Aca> = of TP LPDDR3 RovD3 " ono MEMA DO<41>  — =MEM A DO<46> ., o, , MEM B DO<Al>  — —VEM B _DO<46>_ ..
VM B Acas = 5 oD RVt om s MEM A DQ<42>  — =MEM A DO<40> . o, MEM B DO<42>  — =MEM B_DQ<40> .,
Y = on. MEM A DO<43>  — =MEM A DO<41> .. .. MEM B DO<43>  — =MEM B_DOQ<41> .,
on. MEM A DO<44>  — =MEM A DO<47> .1 7671, _MEM B DO<44>  — =MEM B_DQ<47> ,,
ons. MEM A DO<45>  — =MEM A_DQ<43> ., .., _MEM B DQ<45>  — =MEM B_DQ<43> .,
on. MEM A DO<46>  — =MEM A_DQ<44> ., .., _MEM B DO<46> _ — =MEM B_DQ<44> .,
ens. MEM A DO<47>  — =MEM A_DQ<45> ., s ., _MEM B DO<47>  — =MEM B_DQ<45> .,
s MEM A DO<48> =MVEM A_DQ<61> .1 76, MEM B DQ<48> =MEM B_DQ<53> ,,
ons. MEM A DO<49>  — =MEM A_DQ<60> ,, 51, _MEM B DQ<49>  — =MEM B_DQ<55> .,
UNUSED MEMORY SI GNALS n. MEM A DO<50>  — =MEM A_DQ<58> ., 1., _MEM B DO<50>  — =MEM B_DQ<49> .,
ens. MEM A DO<51>  — =MEM A DO<62> .. 7., MEM B DOQ<51>  — =MEM B_DQ<54> .,
MAKE_BASE ons. MEM A DO<52>  — =MEM A_DQ<63> ., 5., _MEM B DO<52>  — =MEM B_DQ<51> .,
«=MEM RESET L — TRE TP CPU MEM RESET L o MEM A _DQ<53> — =MEM A DQ<59> ,, ., _MEM B DQ<53> p =MEM B _DQ<52> ,,
ons. MEM A DO<54>  — =MEM A_DO<57> 2 1., MEM B DO<54>  — =MEM B_DQ<48> .,
ons. MEM A DO<55>  — =MEM A DO<56> ., 767, _MEM B DO<55>  — =MEM B_DQ<50> .,
o MEM A DO<56> =MEM A _DO<48> ., 76, _MEM B DO<56> =MEM B_DQ<62> .,
ons MEM A DO<57>  — =MEM A_DQ<49> ., .., _MEM B DO<57>  — =MEM B_DQ<63> .,
ons MEM A DQ<58>  — =MEM A_DQ<55> . 1 s _MEM B DQ<58>  — =MEM B_DQ<57> s
ons. MEM A DO<59>  — =MEM A_DO<51> ., s ., _MEM B DO<59>  — =MEM B_DQ<60> .,
on. MEM A DO<60>  — =MEM A_DO<53> ., .., MEM B DQ<60>  — =MEM B_DQ<61> .,
en. MEM A DO<61>  — =MEM A DO<52> ., 76,1, _MEM B DO<61>  — =MEM B_DQ<56> .,
on. MEM A DO<62>  — =MEM A_DQ<54> ., .., _MEM B DO<62>  — =MEM B_DQ<58> .,
ons. MEM A DO<63>  — =MEM A DO<50> ., 7., _MEM B DO<63>  — =MEM B_DQ<59> .,
o =MEM A DQS P<0>—_ T1rRUE NEM A DQS P<0> 77 » _=MEM B _DQS P<0>— 7TRUE NMEM B _DQS_P<0> 7
- =MEM A _DOS N<O>— 71rye  MEM A DOS N<O> 7 7 » =MEM B _DOS N<O>— trg MEM B _DOS N<O> -7
o =MEM A DOS P<1>— TrE _NEM A _DOS P<1> 77 » =MEM B DQS P<1>_— 7Tree MEM B _DOS P<1> ++
= =NEM A _DOS N<1>— TR MEM A_DOS N<1> 71 » =NEM B DOS N<1>— Tree  MEM B_DOS N<1> -7
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X304 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10,1SL11, BOTTOM

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

NET_SPACI NG_TYPE1L

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | PO75_SPACE

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
DEFAULT * 0.1 Mv 2
STANDARD * =DEFAULT 2
PO72_SPACE * 0.071 MV 2
PO75_SPACE N 0.075 MM 2
St ackup- Def i ned Spaci ng Rul es
Note: Quter dielectric is 0.058 nm nonmi nal,
Inner dielectric is 0.053 nm nominal .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1: 1_SPACI NG 0.1 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1x_DI ELECTRI C [TOP, BOTTOM 0.058 MM 2
1x_DI ELECTRI C [ists,1504.159.15010, 0.053 MM 2
1X_DI ELECTRI C | sz s 150 157 1 0.101 MM 2

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
DEFAULT * Y =45_OHW SE =45_OHM SE 10 MM 0 MV oM
STANDARD * \% =DEFAULT =DEFAULT 10 MV =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
50_OHM SE |TOP, BOTTOM Y 0.095 MM 0.095 MM o
50_OHM SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
45_OHM SE TP, BOTTOM Y 0.116 MM 0.116 MM o
45_OHM SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
40_OHM SE |TOP, BOTTOM Y 0.145 MM 0.095 MM o
40_OHM SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
37_OHM SE |TOP, BOTTOM Y 0.165 MM 0.095 MM o
37_OHM SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
27P4_OHM SE |TOP, BOTTOM Y 0.265 MM 0.095 MM o
27P4_OHM SE * Y 0.190 MM 0.090 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF [isis.1s04. 1509, 1510 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF |I SL2, I SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF |TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF |isia,1504,1509, 15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF |1 SL2, 1 SL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF |TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
85_OHM DI FF . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF [iss.1504. 1509, 1510 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MW
85_OHM DI FF |I SL2, I SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 WM
85_OHM DI FF |TOP, BOTTOM \% 0.105 MM 0.105 MM 0.125 MM 0.125 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF |isia,1s04,1500,15010 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF |1 SL2, 1 SL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF |TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MV 0.180 MM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF |isis.1s04. 1509, 1510 \% 0.120 MM 0.120 MM 0.125 MM 0.125 WM
70_OHM DI FF |I SL2, I SL11 \% 0.120 MM 0.120 MM 0.125 MM 0.125 WM
70_OHM DI FF |TOP, BOTTOM Y 0.155 MM 0.155 MM 0.125 MM 0.125 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
73_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
73_OHM DI FF [iss.1s04. 1509, 1510 Y 0.110 MM 0.110 MM 0.120 MM 0.120 WM
73_OHM DI FF |I SL2, I SL11 Y 0.110 MM 0.110 MM 0.120 MM 0.120 WM
73_OHM DI FF |TOP, BOTTOM Y 0.141 MM 0.141 MM 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MV
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
1TOL_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MV

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65_BGA

SYNC DATE=12/ 14/ 2012

ISYNC MASTER=YHARTANTO J44
TTILE

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

PCB Rul e Definitions

s g

051- 1573
"778.0.0

110 OF 120

WWIE.MANUAL

S.CLAN.SU 7

6

2




8 7 6 5 4 3 2 1

CPU Si gnal Constraints CPU Si gnal Properties
— NET TYPE
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL CONST SET PHYSI CAL SPACI NG
CPU_45S * =45_oHM SE | =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD _ >_xp_T0K0 cpuLass P 181 XDP CPU TCK e
CPU_27P4S * =27P4_OHM SH =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML CO—XDE_TCKO CPU 45S CPU 18M 1 PCH JTAGX 12 16
O—XDP_IX1 CPU 455 CPU 18M 1 XDP_PCH_TCK 12 16
O—XDE_ 100 CPU 455 XDP_CPU_TDO 6 16
_ _ O—XDE_ 10 CPU 455 XDP_PCH TDO 12 16
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO—XE_ 1Dl CPU 45S XDP_CPU _TDI 6 16
- - XDP_PCH TDI
CO—XDE 1Dl CPU_45S 12 16
CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 W™ ?; X0P_TMES cPL| 455 XDP_CPU TNB .
CPU_12M L * 0.305 MM ? O—XE_INE CPU 455 XDP_PCH TMS 1216
CPU 18M L . 0.457 WM 'S O XDR_TIRST | CPU 45S XDP_TRST_ L 16
— . - O —XDB_TRST | CPU 455 XDP_CPUPCH TRST L 16
CPU_25M L * 0.635 MM ? CO—XD2_PRDY | CPU 455 XDP_CPU PRDY_L s 16
CO—XDE_PREQ | CPU 455 XDP_CPU PREQ L s 16
[ —CPULVCCST PURED CPU 455 CPU 08M | CPU_VCCST_PWRGD 8 16 17
O —CRLLVCCST PURED CPU 45S CPU 08M | XDP_CPU_VCCST_PWRGD 16
OB BPM CPU 455 CPU 08M | XDP_BPM L<1..0> 6 16
CO—CRUBPM TP CPU_45S XDP_BPM L<7..2> s 16
CPU_27P4S CPU 25M | CPU_SM RCOWP<2. . 0> .
CO—CBLLRCOVP EDP CPY 27PAS CPU 25M | MCP_EDP_RCOWP s
CO—CRURCOWE._CPI CPU 27PAS CPU 12M 1 CPU_OPI _ RCOVP s
O —CRUL PROCHOT CPU 455 CPU 08M | CPU_PROCHOT L 6 38 39 55
O —CBUL PROCHOT CPU 455 CPU 08M | CPU PROCHOT R L s
O —CBUL CATERR CPU 455 CPU 08M | CPU CATERR L -
O CPU VI DALERT CPU 455 CPU 18M 1 CPU VI DALERT L s ss
[O—CBU VI DALERT CPU 455 CPU 18M 1 CPU VIDALERT R L s
O—Ceu VI DSaK CPU 455 CPU 18M 1 CPU_VI DSCLK s ss
O—CRUVIDSaK CPU 455 CPU 18M 1 CPU_VI DSCLK_R s
O—Ceu v DsQuT CPU 455 CPU 18M 1 CPU_VI DSOQUT s ss
O—Ceu v DsQuT CPU 455 CPU 18M 1 CPU_VI DSOUT_R s
O—CRU BEl CPU 455 CPU 18M 1 CPU_PECI 5 a0
O—CRUBEQl CPU 455 CPU 18M 1 CPU PECI _R 38 39
CO—CRU BECl CPU 455 CPU 18M 1 SMC PECI L 38 39
O—CRU BEal CPU 455 CPU 18M | SMC PECI _L_R .
O—RU GG CPU 455 CPU CFG<19. .11> 6 16
O—CBUCEGPD CPU 455 CPU_CFG<10. . 8> s 16
CO—CRUCGEG CPU 455 CPU CFG<7..5> 5 16
CO—CBUCEG PD CPU 455 CPU_CFG<4> 16
O—CRUCEG S CPU 455 CPU_CFG<3> o 16
CO—CBUCEG CPU 455 CPU_CFG<2> s 16
O—CBU G PD CPU 455 CPU _CFG<1.. 0> s 16
O —CRU MEM RESET CPU 455 CPU 08M | VEM RESET L
O —CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P s ss
[CO—CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N o ss
%ﬂc MASTER=YHARTANTO J44 SYNC DATE=01/13/ 2013
T
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UsB 2

Interface Constraints

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

USB Constrai nts

PCH_USB_RBI AS

=STANDARD|

=STANDARD

=STANDARD

=STANDARD

=STANDARD

=STANDARD

USB_85D

=85_oHM DI FH| =85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB * =4X_DI ELECTRI C ? usB TOP, BOTTOM =6X_DI ELECTRI C ?
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS | TOP, BOTTONE10X_DI ELECTRI C 2
USB 3 Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
USB3_85D * =85_oHM DI FH =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
USB3_2SAVE * =3X_DI ELECTRI C 2 USB3_2SAME | TOP, BOTTONI =4x_DI ELECTRI C 2
USB3_TXRX * =6X_DI ELECTRI C 2 USB3_TXRX | TOP, BOTTONE10X_DI ELECTRI C 2

USB3_20THER * =4X_DI ELECTRI C USB3_2O0THER | TOP, BOTTONI =6X_DI ELECTRI C 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
USB3_* * * USB3_20THER
USB3_* =SAMVE * USB3_2SAME

USB3_TX * RX * USB3_TXRX
USB3_RX * TX * USB3_TXRX

System C ock Si gnal

Constraints

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_25M

=5x_DI ELECTRI C

SATA I nterface Constraints (Not Used)

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:’{
SATA_85D * —85_cHv DI FH =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF
SATA_45SE * =45_OHM SE | =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE

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

SATA_2SAME * =3X_DI ELECTRI C ? SATA_2SAME | TOP, BOTTOMI =4x_DI ELECTRI C ?
SATA_TXRX * =6X_DI ELECTRI C ? SATA_TXRX | TOP, BOTTONE10X_DI ELECTRI C 2
SATA_20THER * =4X_DI ELECTRI C 2 SATA_20THER | TOP, BOTTONI=6X_DI ELECTRI C 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULkE;SE.Vr{
SATA_* * * SATA_20THER
SATA * =SAVE * SATA 2SAME

SATA_TX *_RX * SATA_TXRX
SATA_RX *_TX * SATA_TXRX

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
CO—UsB BT USB_85D USB USB_BT P
O USB_BT USB_85D USB USB_BT_N
O—UsB BT USB 85D USB USB_BT_CONN P
CO—UsB BT USB_85D USB USB_BT_CONN_N
O—UsB EXTA USB_85D USB USB _EXTA P
C—USB_EXTA USB_85D USB USB_EXTA N
= DEEAULT. DEEAULT SMC_DEBUGPRT_RX_L
[— DEFAULT DEFAULT SMC _DEBUGPRT_TX L
, EXTA USB 85D USB USB2_ EXTA MUXED P
O—UsB EXTA USB_85D USB. USB2_EXTA MJUXED N
y EXTA USB_85D USB USB2 EXTA MUXED F_P
CO—UsB EXTA USB 85D USB. USB2_EXTA MUXED F_N
, EXTA USB_85D USB USB LT1 P
O—UsB EXTA USB 85D USB USB LT1 N
, EXTB USB_85D USB USB EXTB P
O—UsB EXIB USB_85D USB USB EXTB N
, TPAD USB 85D USB USB _TPAD P
330 B_TPAD USB 85D USB USB_TPAD_N
O USB3_EXTA 2R USB_85D USB3 RX USB3_EXTA D2R P
3_EXTA 2R USB_85D USB3 RX USB3_EXTA D2R N
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D P
3_EXTA_R2D USB_85D USB3 TX USB3_EXTA R2D N
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C P
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C N
3_EXTB 2R USB_85D USB3 RX USB3_EXTB_D2R P
3_EXTB 2R USB_85D USB3 RX USB3_EXTB D2R N
3_EXTB R2D USB_85D USB3_ TX USB3_EXTB R2D C P
[O—USB3_EXTR R2D USB_85D USB3 TX USB3_EXTB _R2D C N
_SD PR USB3 85D USB3 RX USB3RPCI E SD D2R P
_SD 2R USB3_85D USB3 RX B3RPCI E_SD D2R N
_SD R2D USB3 85D USB3_ TX USB3RPCI E SD R2D C P
[O—UsSB3 SD R2D USB3 85D USB3 TX USB3RPCI E_ SD R2D C N
y NC USB_85D USB NC USB | RP
y NC USB 85D USB NC USB | RN
. NC USB 85D USB NC USB_5P
L NC USB_85D USB NC USB 5N
3 NC USB_85D USB NC USB_SDP
. NC USB 85D USB NC _USB_SDN
y NC USB_85D USB NC USB_CAMERAP
y NC USB 85D USB NC USB_CAMERAN
CO—PBCHUSB RBIAS | PCH USR RBIAY  USR RBIAS PCH USB RBI AS
[ SATA_85D SATA_RX DUMWY_SATA_D2R P
(=" SATA_85D SATA_RX DUMWY_SATA D2R N
[ SATA_85D SATA_TX DUMWY_SATA R2D P
= SATA_85D SATA_TX DUMWY_SATA_R2D N
CO-SYSOK O K25M Cl K _25M 45S CLK _25M SYSCLK_CLK25M X1
SYSCIK_Ol K25M QLK _25M 45S QK _25M SYSCLK_CLK25M X2
[CO-SYSOLK QLK25M QLK _25M 45S QK _25M SYSCLK_CLK25M X2_R
[O-SYSOLK QLK25M CAM | Q1K 25M 45S CLK 25M SYSCLK_CLK25M CAMERA
[O-SYSOLK QLK25M CAM | (1K 25M 45S CLK _25M CLK25M CAM CLKP
[CO-SYSCLK QLK25M CAM | Q1K 25M 45S CLK 25M CLK25M CAM XTALP_R
[CO-SYSCLK QLK25M CAM | Q1K 25M 45S CLK _25M CLK25M CAM XTALP
CO-SYSOLK CLK25M CAM | QLK _25M 455 CLK _25M CLK25M CAM XTALN
CO-SYSCOLK QLK25M CAM | Q1K 25M 45S CLK 25M CLK25M CAM CLKN
[CO-SYSOLK CLK25M TBT | QLK 25M 455 CLK _25M SYSCLK_CL K25M TBT
O-SYSOLK QLK2EM TBT | Q1K 25M 45S CLK _25M SYSCLK_CLK25M TBT_R

14 31

14 31

31 66

31 66

14 35

14 35

14 35

14 35

14 66

14 66

14 66

14 66

This is here to keep the SATA rules.
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LPC Bus Constraints

PCH Net Properties

SMBus

I nterface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{

LPC 45S * =45_OHM SE| =45_OHM SE =45 _OHM SE =45 _OHM SE =STANDARD =STANDARD

CLK_LPC_45S * =45_OHM SE| =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SPI Interface

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
SMB_45S * =45_OHM SE| =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
SMVB * =2x_DI ELECTRI C 2
HD Audi o I nterface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
HDA_45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
HDA * =2x_DI ELECTRI C .

DI FFPAI R NECK GAP

PCH Si ngl e Net

Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
SPI _45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
SPI * 8 ML 2

DI FFPAI R NECK GAP

PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
PCH_45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

PCH_27P4S * =27P4_OHM SH =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7 ML 7ML
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o

PCH_12M L * 0.305 MM 2

PCH_15M L * 0.381 MV 2

PCH 18M L * 0.457 MM 2

PCH_20M L * 0.508 MV 2

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACT NG
O—LBCAD LPC_45S LPC. LPC AD<3..0>
O>—LlecAD L PC 45S LPC LPC FRAME L
[O—LBC O K24M SNC CLK | PC 455 QK IPC LPC CLK24M SMC R
O—LBC O K24M SMNC CLK | PC 455 QK IPC LPC CLK24M SMC
CO—SMBUS PCH SMB_45S SMB SMBUS PCH CLK
CO—SMBUS PCH SMB_45S SMB SMBUS PCH DATA
CO—SM_PaH 0 SMB_45S SVB SML_PCH 0_CLK

_PCH Q SMB_45S SVB SML_PCH 0_DATA
[— SMB_45S SVB SM._PCH 1_CLK
[ SMB_45S SMVB SM._PCH 1_DATA
O HABIT AK HDA 45S HDA HDA BI T _CLK
OO HABRTAK HDA_45S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_45S HDA HDA_SYNC
[O—HDA SYNC HDA_45S HDA HDA_SYNC R
O —HDARST HDA 45S HDA HDA RST R L
O —HDARST HDA 45S HDA HDA RST L
[O—HPA SDIN HDA_45S HDA HDA_SDI NO
O—HPA SDIN HDA 45S HDA CS4208_HDA _SDOUJUTO_R
[O—HbA spaur HDA_45S HDA HDA_SDOUT
CO—HbA sDaT HDA_45S HDA HDA_SDOUT_R
O—SBLMEB SPI _45S SPI SPI _ALT _CLK
OO—SBLMEB SPl_45S SPI SPI _CLK
O—SBLMEB SPl_45S SPI SPI_CLK R
OO—SBLMEB SPI _45S SPI SPI_MB CLK
OO—SBLMEB SPI _45S SPI SPI _SMC CLK
O—SBLMEB SPI _45S SPI SPI _ALT _CS L
CO—SBLMEB SPI _45S SPI SPI _CSO_L
OO—SBLMEB SPI _45S SPI SPI _CSO_R L
CO—SBLMEB SPl_45S SPI SPIL_MB CS L
OO—SBLMEB SPI _45S SPI SPI _SMC CS L
O—SBLMEB SPl_45S SPI SPI _ALT 101_M SO
OO—SBLMEB SPl_45S SPI SPI _M SO
O—SBLMEB SPl_45S SPI SPIL_M SO R
OO—SBLMEB SPl_45S SPI SPIL_MB |Ol_M SO
OO—SBLMEB SPl_45S SPI SPI _SMC M SO
O—SBLMEB SPI _45S SPI SPI _ALT_| G0_MOSI
CO—SBLMEB SPI _45S SPI SPI _MOSI
O—SBLMEB SPI _45S SPI SPI _MOSI _R
CO—SBLMEB SPI _45S SPI SPI_MB_| G0_MOSI
OO—SBLMEB SPl_45S SPI SPI _SMC_MOSI
OO—SBLMBI®@ SPl_45S SPI SPI _| O<2>
=>—SBLMEB @ SPl_45S SPI SPlL_I2 R
OO—SBLMBI® SPl_45S SPI SPIL_MB |2 WP_L
=D—SBL MBI SPl_45S SPI SPI _ALT 12 WP L
CO—SBLMEBI® SPl_45S SPI SPI _| O<3>
=»—SBLMB IR SPl_45S SPI SPI_IXB_R
CO—SPLMB G SPl_45S SPI SPIL_MB |3 HOAD L
CD—SBLMEBE I SPl_45S SPI SPI_ALT |3 _ HAD L
[=>—SBL_TPAD SPI _45S SPI TPAD_SPI _CLK
[>—SBL_TPAD CS SPl_45S SPI TPAD SPI _CS L
= —SBL_TPAD SPl_45S SPI TPAD_SPI _M SO
[>—SBL_TPAD SPI _45S SPI TPAD_SPI _MOSI
[O—BCH RICX PCH 45S PCH 15M 1 PCH CLK32K RTCX1
[ —BCH SRICRST PCH 45S PCH 15M 1 PCH SRTCRST L
O —BCH RICRST PCH_45S PCH _15M | RTC RESET_L
O —BCH THRMIR P PCH_45S PCH 18M | PM THRMIRI P_L
CO—POHL THRMIRI P PCH_45S PCH 18M | PM THRMIRI P_R L
[ PCH _45S PCH 15M 1 PCH | NTRUDER L
= PCH_45S PCH _15M | PCH | NTVRVEN
[ PCH_45S PCH _15M | PCH DSW/RNVEN
[ PCH _45S PCH 15M 1 PM RSMRST_ L
= PCH_45S PCH _15M | PM SYSRST_L
D PCH_45S PCH _15M | XDP_DBRESET_L
[ PCH 45S PCH 15M 1 PM PCH SYS PWROK
[ PCH_45S PCH _15M | XDP_SYS_PWROK
D PCH_45S PCH_15M | SYS PWRK R
= PCH 45S PCH 15M 1 PM _PCH PWROK
[ PCH _45S PCH 15M 1 PM_S0_PGOOD
= PCH_45S PCH _15M | SMC_DELAYED PWRGD
[ PCH_45S PCH _15M | PM_DSW _PWRGD
[ PCH_45S PCH _15M | PM _PWRBTN_L
D PCH 45S PCH 15M 1 XDP_CPU PWRBTN L
D PCH_45S PCH_15M | PCl E WAKE L
= PCH_45S PCH _15M | AP_PCI E WAKE L
D PCH_45S PCH _15M | CAM PCI E WAKE L
D PCH_45S PCH_15M | TBT_Cl O PLUG EVENT_L
[CO—PCH QL K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALI N
O —BCH QL K24M XTAL PCH_45S PCH_20M | PCH Cl K24M XTALOUT
O —BCH GLK24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALOUT R
[O—BCHRCOW PAE PCH 27P4S PCH 12M | PCH PCl E_RCOVP
CO—BCH RCOW (Pl PCH 27P4S PCH 12M | PCH OPI _COWP
[O—BCH RCOVP._SATA PCH 27P4S PCH 12M | PCH SATA_RCOVP

14

14

12

17

18

12

12

17

14

12

38

38

17

71

16

38 71

17 38

27 38 39
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP. ELECTRI CAL CONST SET SIS CATEF TYPESPACl NS
MEM 40S * =40_oM SE| =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM SE 5 _MEMACIKD NEN 70D VEMCIK ﬁm 2 &ﬁ EZ8> 720 28
— == OO MEMA G KO NMEM 70D NEM CI K > 720 24
MEM 50S * =50_oHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE —50_0—|M_SI? » > MEMA Gk VEM 70D VEM LK VEM A CLK P<1> e
MEM 70D * =70_amp FF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF [=70_OHM DI FF o MEM A_Cl K VEM 70D MEM CLK ﬁm ,: %KLNE1>O o1
- - - - = O MEMA CTI MEM 40S NMEM CTI <1..0> 720 21 24
MEM 73D * =73_onm Dl FF| =73_OHM DI FF 0. 066 WM =73_OHM DI FF | =73_OHM DI FF [=73_OHM DI FF > _vena cn VEM_40S VEMLCTL VEM A ODT<0> o 21 20 10
. CO—MEM.A_CKEQ MEM 40S MEM CMD. MEM A_CKE<1. . 0> 720 24
SpaC| nq RUI e Set S O MEM.A_CKE1 MEM 40S MEM CMVD. MEM A_CKE<3. . 2> 721 20
<=
—= == O MEMA CMX MEM 40S NEM_CMVD MEM A _CAA<9. . 0> 20 24 70
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i NFM_A_CNI')’I NFM_An§ l\/FM_(m 'VEM A (:AB<9 j O> 21 24 70
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCQBYTEQ MEM 40S MEM A_DQRYTE_0Q NI\/EEm ﬁ DO<Z5 O; 7707
- - MEM A_DCRYTE1 MEM 40S VEM A DQBYTE. 1 DQ<15. . 8> 770 71
MEM_DQS2OWKDATA * =3x_DI ELECTRI C ? _ MVEM_DQS20OWNDATA | TOP, BOTTOM| =5x_DI ELECTRI C ? ; :E NEM_ A DCRYTF? NEN 405 NENL A DORYTE 2 VEM A DO<23._. 16> e
MEM_CVD2CVD * =3x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTER MEM 40S MEM A_DQRYTE_3 NI\/EEm ﬁ DO<§$ . glzb 77071
- - MEM A_DQBYTE4 MEM 40S MVEM A_DCBRYTE 4 DQ<39. . > 770 71
MEM_CMD2CTL * =3x_DI ELECTRI C ? _ MEM_CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? ; l:l: NEM_A_DCRYTES NEN 405 NENL A_DCRYTE 5 VEM A DO<47. . 40> .
MEM_CTL2CTL * =3x_DI ELECTRI C ? MEM _CTL2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTEE MEM 40S MEM A_DQRYTE_6 NI\/EEm ﬁ DO<gg . gg> 7707
- - MEM A_DQBYTEZ MEM 40S MVEM A_DQBRYTE 7 DQ<63. . > 770 71
MEM_CLK2CLK * =6x_DI ELECTRI C ?‘ _ MEM CLK2CLK | TOP, BOTTOM| =8x_DI ELECTRI C ?; l:l: NEN_A_DOSD NEM 700 NEM_A_CKE,_0 VEM A DOS _P<0> i
MEM_DATA2OTHERVEM * =8x_DI ELECTRI C ? MEM _20THERMVEM| TOP, BOTTOM| =8x_DI ELECTRI C ? O MEMA_DQSO MEM 70D MEM A_DQS_0. ﬁm 2 DOS g<(1)> 770
== = MVEM A_DQS1 MVEM 70D MEM A_DQS 1 DS _P<1> 770
MEM_20THERVEM * =4x_DI ELECTRI C ?‘ _ MEM_2PVR TOP, BOTTOM| =4x_DI ELECTRI C ?; l:l: NEM_A_DOS] NEM 700 NEM_A_DXF 1 VEM A DOS N<1> i
MEM_2PWR * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? MM A_DQS2 MEM 70D MEM A_DQS_2. ﬁm 2 DOS Ez§> 770
=== = MVEM A_DQS2 NMEM 70D MEM A_DQS_2 DS > 770
MEM_2GND * =2x_DI ELECTRI C ?‘ _ MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?; l:l: NEN_A_DOSA NEM 700 NEM_A_CXE 3 VEM A DOS_P<3> i
MEM_20THER * =6x_DI ELECTRI C ? MEM_CMD2CVD_BM TOP, BOTTOM| =3x_DI ELECTRI C ? MM A DOS3 NMEM 70D MEM A_DQS_3 NIVEEm 2 DQS g<i> 770
== = MVEM A_DQS4 MVEM 70D MEM A_DXS 4 DS _P<4> 770
MEM_CNMD2CMD_B! * =3x_DI ELECTRI C ? _ MEM_CMD2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? ; l:l: MM DoFa MEM 70D NEM A DCR. 4 VEM A DOS N<d> o
MEM_CVD2CTL_BI * =3x_DI ELECTRI C ? MEM_CTL2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEMA DOSS NEM 70D MEM A_DQS_5 NIVEEm 2 DQS Ezg> 770
=== OO MEM A DOSS NMEM 70D MEM A_DQS_5 DS > 770
MEM CTL2CTL_Bl - =3x_DIELECTR C ? O MEMA_DOS6 MEM 70D MEM A_DQS_6 MEM A_DQS_P<6> 770
MEM_12M L * 0.305 MV 2 O MEMA D6 MEM 70D MEM A_DQS_6 MEM A _DOS_N<6> 770
O MEMA_DOS? MEM 70D MEM A_DQS_7 MEM A _DQS_P<7> 270
MM A_DOS7 MEM 70D MEM A_DQS_7 MEM A _DOS_N<7> 270
Menory Bus Spaci ng G oup Assi gnnents
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MVEM * _DQBYTE_* * * MEM 20THER MEM A_DQS 0 | MEM A_DQBYTE_O * VEM_DQS2O0MNDATA
MEM * _DQS_* * * MEM 20THER MEM A DQS 1 | MEM A_DQBYTE_1 * VEM_DQS20MNDATA [ ﬁm_g_&ﬁg ﬁm_;gg ﬁm_&ﬁ NNEEm g %ﬁ Ezgz 722 24
2 e
MEM_CMD * * NEM_ZOTHERW MEM A_DQS 2 | MEM A_DQBYTE_2 * MEM DGS20MNDATA ':: MEM B Cl K1 MEM 70D MEM ClL K MEM B_CLK_P<1> 723 24
MEM_CTL * * MEM_20THER MEM A _DQS_3 MEM_A_DQBYTE_3 * MEM_DQS2OWKNDATA D MMB CKI VEM 70D MEM CL K MVEM B_CLK N<1> 723 24
MEM B CTL MEM 40S MEM CTL. MEM B_CS L<1..0> 722 23 24
MEM_CLK * « NEM_ZOTHEVR“ » MEM A DQS_4 | MEM_A_DQBYTE_4 * MEM DQS2OMKDATA :E MEM B_CTL MEM 40S MEM CTL VEM B_ODT<0> e
MEM_* MEM_* * MEM_2O0THERVEM MEM A _DQS_5 MEM_A_DQBYTE_5 * MEM_DQS2OWKNDATA Do MEM.B_CKEQ MEM 40S VEM _CVD MVEM B_CKE<1. . 0> 7 22 24
" N o>—MEM B_CKF1 MEM 40S MEM CMD MEM B_CKE<3. .2> 728 20
—— MEMA DS 6 | MEM.A_DQBYTE_6 VEM_DQS2OMDATA MM B VDO MEM 40S | NEM CMD MEM B_CAA<9. . 0> 20
NET_SPACI NG TYPEL | NET_SPACI NG TYPEZ | ARFA TYPE | SPACING RULE SFT. MEM A_DQS_7 | MEM A DQBYTE 7 « > MEM B QD1 MEM 40S | NEM CMD MEM B_CAB<9. . 0> 22 24 70
MEM_* _DQBYTE_* =SAME * NMEM_DATA2SELF = OD>—MEM.B_DOBYTEQ MEM 40S MEM B DOBYTE O MEM B_DQ<7. . 0> 770 71
MEM B DQS O | MEM B DQBYTE O - VEM_DQS2OMDATA o MMB DOBYTEL | MEM 40S |[MEM B DOBYTE 1 MEM B DO<15. . 8> Jon
- MEM B DQS_1 | MEM_B_DQBYTE_1 * MEM_DQS2O0MDATA oMM B _DOBYTE2 MEM 40S MEM B_DOBYTE 2 MEM B DO<23. . 16> 7707
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET " — s I\/EM_B_DCBYTE’% I\/EM_AOQ I\/EM_B DOBYT :_q VMEM B DQ<31. . 24> 770 71
NEM *_DGBYTE * NEM * . WM. DATAZOTT R MEM B_DQS_2 | MEM B _DQBYTE 2 VEM DQS2OMDATA > MEM B DOBYTE4 | MEM 40S E 4 ﬁm E Do<is;. . 4313> 770 1
MEM B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20OWNDATA [— NVEM B _DOBYTES VEM 40S E S5 DQ<47. . > 770 71
= " N oMM B DQBYTE6 | NEM 4QS 6 MEM B DQ<55. . 48> 1707
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» MEM_B_DQs_4 MEM_B_DQBYTE_4 NEM7D®20ANDATA = VEM B_DOBYTE? MEM 40S 1B 7 VEM B _DO<63. . 56> o m
MEM_CVD MEM_CVD * MEM_CVD2CVD MEM B_DQS_5 | MEM_B_DQBYTE_5 * MEM_DQS2OWKDATA Oo>—MEM B_DQSO MEM 70D MEM B _DQS_0 NI\/EEm g DQS $8> 770
e = [ MEM B DQSO MEM 70D MEM B DQS QO DOS > 770
MEM VD MEMLCTL . MEM GMD2CTL MEM B DS 6 | MEM B DQBYTE 6 - NVEM_DQS20MRDATA > _MEM B DOS1 MEM 70D | NEM B DS 1 MEM B_DOS_P<1> -
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM B_DQS_7 MEM_B_DQBYTE_7 * MEM_DQS2OWKNDATA D—MMB _DOS1 VEM 70D MEM B DOS 1 NIVEEm g DQS g<%> 770
[ MEM B DQS2 MEM 70D MEM B DOS 2 DQS_P<2> 770
MEM CLK MEM CLK - MEM CLK2CLK > _MEM B DOS? MEM 70D | MEM B DQS 2 MEM B_DOS_N<2> -
MEM_CVD MEM_CVD BGA_MEM |MEM_CVD2CVD_B OD>—MEM B_DQS3 MEM 70D MEM B DQS 3 MEM B_DQS_P<3> 770
= D—MEM B_DQS3 MVEM 70D MEM B_DQS_3 MEM B_DQS_N<3> 770
MEM CVD MEM CTL BGA_MEM |VEM CVD2CTL_Bl = MEM B DOS4 MEM 70D | MEM B DOS 4 MEM B_DOS_P<4> ‘o
MEM_CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_BN oMM B_DOs4 MEM 70D MEM B DQS_4 MEM B_DQS N<4> .
D>—MEM B_DQS5 MVEM 70D MEM B_DQS_5 MEM B_DQS_P<5> 770
1 MEM B DQSH MEM 70D MEM B DOS 5 VEM B_DQS_N<5> 770
Broadwel | ULT Menory Down LPDDR3 1x4 Length Matching Eay e NEMT7 oD TNEM B ocR el MEM B oS P<ts
[— VEM B DQS6 NVEM 70D MEM B DOS 6 NVEM B_DQOS N<6> 770
- - o>—MEM B_DQS7 MEM 70D MEM B DQS_7 MEM B_DQS_P<7> 770
LPDDR3 Si gnal Group Uni t M n Length Max Lengt h D MEM B _DOS?7 VEM 70D MEM B DOS 7 MEM B_DQS N<7> 770
_—
CTL/ CKEmax - CTL/ CKEni n mls (0] 50
CTL/ CKE to CLK mls CLK - 100 0
(CVDmax - CNVDmi n) nmls 0 50
CVD to CLK mls CLK - 250 CLK + 250
DQmax - DQmin per byte mils o] 125
DQrax to D per byte mils DQS - 200 DQS + 50 [ MEM PR PP1V2_S3 68
DQS to DQs# mls -2.5 2.5 [— MEM PVR PP1V2_S3_CPUDDR s
DQS to CLK (Rule 1) mls CLK - 750 CLK + 1250 i MVEM PUR PPOV6_S0_DDRVTT o 71
CLK to CLK# mils -2.5 2.5 s MEM PUR PPVTTDDR_S3 -
[— MEM 12M | CPU_DI MVA_VREFDQ 719
I\/E nor y t o POV\er Spac I ng _ _ D MEM 12M | CPU_DI MVB_VREFDQ 719 ISYNC MASTER=YHARTANTO J44 SYNC DATE=01/02/ 2013 A
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET i 'L':I\/E H
— — — — — ————— ~ — — — CPU_DI MM VREFCA nor Con ral n
MVEM_PVR MEM_* * MEM 2PVR MEM 70D | Bea MEmM| MEM 73D [ MEM_12M | % Yy st .
MEM_PVR * * DEFAULT MEM 40S | BGA MEM| MEM 50S @ Appl e I nc 051-1573
[ MEM 12M | PPOV6_S3_NMEM VREFDQ A > ' ' 0.0
. L 20 21 68 "
Menory to GND Spaci ng = MEM 1201 PPOV6_S3_NEM VREFDO B ... o NOTI CE OF PROPRI ETARY PROPERTY:
s MEM 12M 1 PPOV6_S3_MEM VREFCA A 20 21 68 E%E%Lk@:g&;ﬁﬁ% fGT“E
— L [
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = MEM 12M | PPOV6_S3_MEM VREFCA B 22 23 68 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 114 OF 120
Il NOT TO REPRODUCE OR COPY I T
GN\D MEM_* * MEM_2GND 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

WWIE.MANUAIS.CLAN.SU 7 6 5 4 3 2
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Thunder bol t

& Di spl ayPort

Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP

TBT_SPI _45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
TBT_SPI * =2x_DI ELECTRI C 2

Di spl ayPort & HDM Constr ai

nts

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
TBTDP_85D * =85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
TBTDP_2SAMVE * =3X_DI ELECTRI C 2 TBTDP_2SAME | TOP, BOTTOM =4x_DI ELECTRI C 2
TBTDP_TXRX * =6X_DI ELECTRI C 2 TBTDP_TXRX | TOP, BOTTOM =10X_DI ELECTRI C 2
TBTDP_20THER * =4X_DI ELECTRI C 2 | | TBTDP_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
TBTDP_* * * TBTDP_20THER
TBTDP_* = * TBTDP_2SAME
TBTDP_TX *_RX * TBTDP_TXRX
TBTDP_RX *_TX * TBTDP_TXRX

Di spl ayPort/ TMDS intra-pair
Di spl ayPort AUX CH intra-pair

mat chi ng shoul d be 0.127nmm
mat chi ng shoul d be 0.127nm  Max | ength 330. 2mm

Inter-pair matching should be within 2.54cm

SOURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES.

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACT NG
[ DP_85D DI SPL AYPORT DP_TBTSRC M._C P<3..0>
D DP_85D DI SPL AYPORT DP_TBTSRC M._C N<3..0>
[ DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C P
D DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C N
[O-—SBL_IBL OK TBT_SPI_45S| TRBT SPI TBT_SPI _CLK

_TBT_ TBT SPI_45S| TBT SPI TBT_SPI _MOS|
[O-—SBL_IBL_ M SO TBT SPI_45S| TBT SPI TBT_SPI _M SO
[O—SBLIBL CS | TBT SPI_45S| TBT SPI TBT _SPI_CS L
DB HDM _TET M DP_85D DI SPL AYPORT DP_HDM _TBT M. _P<3..0>
DB HDM _TET M DP_85D DI SPL AYPORT. DP_HDM _TBT M._N<3..0>
D2 HDM_TET_AUX DP_85D DP_HDM _TBT_AUX P
D2 HDM _TET_AUX DP_85D DP_HDM _TBT_AUX_ N
CD—HM _aax HDM 85D HOM QK HOM _1IG CLK C P
DM _aax HDM 85D HOM QK HOM _1G CLK C N
CD—HDM _DATA HDM 85D HDM _DATA HOM _1 G DATA_C P<2..0>
D—HDM _DATA HDM 85D HDM _DATA HDM | G DATA _C N<2..0>

66 67

66 67

66 67

66 67

Only used on hosts supporting Thunderbolt video-in

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
DP_85D * =85_0HM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
HDM _85D * =85_0HM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
DP_2SAVE * =3x_DI ELECTRI C 2 DP_2SAVE TOP, BOTTOM| =4x_DI ELECTRI C 2
DP_20THER * =4x_DI ELECTRI C 2 DP_20THER | TOP, BOTTOM| =6x_DI ELECTRI C 2
HDM CLK_20THER * =7x_DI ELECTRI C 2 | | HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
HDM CLK_2DPHDM * =4x_DI ELECTRI C 2 | |HDM CLK_2DPHDM | TOP, BOTTOM| =6x_DI ELECTRI C 2
HDM DATA_2SAVE * =3x_DI ELECTRI C 2 | | HOM DATA_2SAME | TOP, BOTTOM| =4x_DI ELECTRI C 2
HDM DATA_20THER * =4x_DI ELECTRI C 2 | |HOM DATA 20THER| TOP, BOTTOM| =6x_DI ELECTRI C 2
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
HDM _DATA * * HDM DATA_20THER DI SPLAYPORT * * DP_20THER
HDM _DATA =SAVE * HDM DATA_2SAME DI SPLAYPORT =SAVE * DP_2SAME
HDM _DATA TBTDP_TX * HDM DATA_2SAME DI SPLAYPORT HDM _DATA * DP_2SAME
HDM _DATA TBTDP_RX * TBTDP_TXRX DI SPLAYPORT TBTDP_TX * DP_2SAME
HDM _CLK * * HDM CLK_20THER DI SPLAYPORT TBTDP_RX * TBTDP_TXRX
HDM _CLK HDM _DATA * HDM CLK_2DPHDM
HDM _CLK DI SPLAYPORT * HDM CLK_2DPHDM
HDM _CLK TBTDP_TX * HDM CLK_2DPHDM

Max Length 241.3mm

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
O IBLARD TBIDP_85D. TIBIDP_TX TBT_A R2D C P<1..0>
OO IBLARD TBIDP_85D TIBIDP_TX TBT_A R2D C N<1.. 0>
O—IBLARD TBIDP_85D TIBIDP_TX TBT_A R2D P<1..0>
OO IBLARD TBIDP 85D TBIDP_TX TBT_A R2D N<1..0>
OO—RAlsXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1>
O—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._P<1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._P<1>
OO—D2AlLsSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1>
o2 IBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._C P<3>
CO—DeIBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._C N<3>
D DP_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3>
CD—DeIBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3>
O IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C P<0>
O IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C N<O>
OO IBLADRRO TBIDP_85D TBIDP_RX TBT_A D2R P<0>
CO—IBLA RO TBIDP_85D TBIDP_RX TBT_A D2R N<O>
D IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<i1>
CD—IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C N<1>
CD—IBLA 2R 1 TBIDP_85D TBIDP_RX TBT_A D2R P<1>
CD—IBLA 2R 1 TBIDP_85D TBIDP_RX TBT_A D2R N<1>
OO IBLA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC P
OO IBLA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC N
O —DE_IBIPA AUXCH DP_85D DP_TBTPA AUXCH C P
[CO—DB_TBIPA AUXCH DP_85D DP_TBTPA_AUXCH C N
[O—DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH P
O —DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH N
O IELE RD TBIDP_85D. TIBIDP_TX TBT B R2D C P<1..0>
OO IBLB RD TBIDP 85D TBIDP_TX TBT_B R2D C N<1.. 0>
O IELERD TBIDP_85D. TIBIDP_TX TBT_B R2D P<1..0>
O IBLB RD TBIDP_85D. TIBIDP_TX TBT B R2D N<1..0>
2B LsSXM DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
2B LlsXM DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
DB LlsXM DP_85D DI SPI AYPORT DP_TBTPB_M._P<1>
2B LlsxM DP_85D DI SPI AYPORT DP_TBTPB_M._N<1>
OB LlsXM DP_85D DI SPI AYPORT DP_B LSX M._P<1>
DB LlsxM DP_85D DI SPI AYPORT DP_B LSX M._N<1>
D DP_IBTPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
D2 IBIPE M DP_85D DI SPI AYPORT DP_TBTPB _M._C N<3>
CD—DeIBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3>
DB IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M. N<3>
OO IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R C P<0>
OO IBLE RO TBIDP 85D TBIDP_RX TBT_B D2R C N<O>
O IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R P<0>
CO—IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R N<O>
CD—IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R C P<1>
D IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_ B D2R C N<1>
CD—IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R P<1>
CD—IBL B 2R 1 TBIDP_85D TBIDP_RX TBT B D2R N<1>
O IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R1_AUXDDC P
O IELB @R 1 TBIDP 85D TBIDP_RX TBT_B D2R1_AUXDDC N
O —DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C P
O —DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C N
O —DB_IBIPRE AUXCH DP_85D DP_TBTPB_AUXCH P
O —DB_IBIPRE AUXCH DP_85D DP_TBTPB_AUXCH N
DP_TBTSNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._C P<3
DD IBISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._C N<3..0>
DD IBISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._P<3.. 0>
DP_TBRTSNKO_M DP_85D DISPLAYPORT | DP_TBTSNKO_M._N<3. . 0>
DD TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH C
D —DP_IBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH C N
DD TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH P
D —DE_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH N
DP K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._C P<3..0>
K1_M DP_85D DI SPI AYPORT DP_TBTSNK1_M._C N<3..0>
K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._P<3..0>
DP_TBTSNK1 M DP_85D DI SPI AYPORT DP_TBTSNK1_ M._N<3..0>
ED—DB_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P
D —DE_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C N
D —DE_IBISNK AUXCH DP_85D DP_TBTSNK1_ AUXCH P
ED—DB_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH N
= D2 LN M DP_85D DI SPI AYPORT DP_INT_M_F _P<3..0>
>IN M DP_85D DI SPI AYPORT DP_INT_M._F _N<3..0>
D2 LNL M DP_85D DI SPI AYPORT DP_INT_M._C P<3..0>
=02 LN M DP_85D DI SPI AYPORT DP_INT_M._C N<3..0>
>IN M DP_85D DI SPI AYPORT DP_I NT_M._P<3..0>
=02 LN M DP_85D DI SPI AYPORT DP_I NT_M._N<3..0>
D —DE_LNL_AUXCH DP_85D DP_I NT_AUXCH C P
DD LNT_AUXCH DP_85D DP_I NT_AUXCH C N
DD LNL_AUXCH DP_85D DP_I NT_AUX P
DD LNL_AUXCH DP_85D DP_I NT_AUX N

&
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25

13 25

25

25

25 67

25 67

71

Not es:

AUX and DDC was renoved from DI SPLAYPORT or
TBTDP_RX/ TX because it's not high speed, and
to save routing space.

Only used on dual -port hosts.

SYNC _DATE=12/ 06/ 2013

ISYNC MASTER=GKOO J52

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

TBT, DP, HDM Constrai nts

051- 1573

"8.0.0

115 OF 120

WWIE.MANUAL

S.CLAN.SU 7

2




8 7 6 5 4 3 2 1

Canera Net Properties

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
i OS2 MEM O K S2_MEM 85D S2_MEM O K MEM CAM CLK P 23 34
M Pl I nter f ace ConSt rarnts OS2 MM AK S2_NEM 85D S2_MEM QK VEM CAM CLK_N 33 34
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP OS2 _MEM CKE S2_MNEM 45S S2_NEM CIRI VEM CAM CKE 33 34
— M CAM CS L
- N - - - - - OS2 MEMCS S2_NEM 45S S2_MEM CTRI VE 33 34
M PI _85D 85_CHM DI FF| =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF VY ey, NVEM CAM COT z
I I OS2 MEM D S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 33 34
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT OS2 MEM QWD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 33 34
_ === _ === OS2 MEM QWD S2_NEM 45S S2_NEM CVD NVEM CAM VE L 33 34
M Pl _20THER * 4X_DlI ELECTRI C ’?‘ _ M Pl _20THER | TOP, BOTTOW1 =6X_DI ELECTRI C ? S2_MEMLOMD S2_MEM 45S S2_MEMLOMD NEM CAM BA<0> e
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTONW =8X_DI ELECTRI C CoO—S2_MEM GVD S2_NEM 45S S2_NEM CVD MEM CAM BA<1> 33 34
- — — CO—S2 MEM OD S2_NEM 45S S2_NEM CMD MEM _CAM BA<2> 33 3s
M PI CLK_20THER * 7X_DI ELECTRI C ? M Pl CLK_20THER | TOP, BOTTONE10X_DI ELECTRI C ? NEM S2_MEM 85D S2_NEM VEM CAM DOS P<0> e
I CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO MEM_CAM DQS N<O> 33 34
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET OS2 MEM X1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 33 34
— M CAM DOS N<1>
- - CO—S2_MEM DS S2_MEM 85D S2_MEM DQS1 MVEI 33 34
M PI _DATA M PI 720THER [CO—S2_MEM DATA 0 S2_MEM 45S | s2 MEM DATAQ MVEM CAM DMVkO> 3 34
M PI _DATA CLK_M PI * M Pl _2CLK CO—S2_MEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM CAM Divk1> 33 34
CLK_M PI * * M Pl CLK_20THER OS2 MEMA S2_MEM 4SS | S2 MEM QD VEM CAM A<14. . 0> s 20
— = OS2 _MEM DATA O S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> 33 34
CO—S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 33 34
Menory Bus Constraints
I O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 3334 71
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 33 38 71
- _ _ _ _ _ == CO—MPL_DATA S2 MPl_85D M Pl _DATA M Pl _DATA_CONN_P 3a 71
S2_MEM 45S * =45_OHM SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDAR%DH » MPL_DATA S \pL_fen \PL_DATA M Pl _DATA CONN N o
S2_MEM 85D * =85_oHM DI FF =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF
O—MPBL_OKS2 M Pl _85D CLK_MPI MPI_CLK P 33N
O—MPBL_OKS2 M Pl _85D CLK_MPI MPI_CLK N 3N
i O—MBl_aK S? MPL_85D CLK M Pl M Pl _CLK CONN P 27
SpaCI ng RUI e Set S OO—MPBL_OKS2 M Pl_85D K MPI MPlI _ClLK CONN N 3471
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Q?il\ﬂ:MiP\/B PP1V35 CAM 2 2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF| TOP, BOTTONI =4x_DI ELECTRI C ? [— S2_NEM PWR PPOV675_CAM VREF 33 34
- i - i S2_NEM PR PPOV675 MEM CAM VREFCA .,
S2_DQS20NDATA * =2x_DI ELECTRI C ?; S2_DQS20WNDATA| TOP, BOTTON =4x_DI ELECTRI C ?; l: Yy PPOV675_NEM_ CAM VREEDO _ o
S2_CVD2CVD * =2x_DI ELECTRI C ? S2_CVD2CVD | TOP, BOTTOW =4x_ DI ELECTRI C ?
S2_CMD2CTRL * =2x_DI ELECTRI C 2 S2_CMD2CTRL | TOP, BOTTON =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL | TOP, BOTTONI =4x_DI ELECTRI C 2
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM| TOP, BOTTONI =6x_DI ELECTRI C 2
S2MEM_2PV\R * =2x_DI ELECTRI C ? S2MEM 2PVWR | TOP, BOTTOW =4x_ DI ELECTRI C 2
S2MEM_2GND * =2x_DI ELECTRI C 2 S2MEM 2GN\D | TOP, BOTTOW =4x_DI ELECTRI C 2
S2MVEM_20THER * =6x_DI ELECTRI C 2 S2MEM _20THER| TOP, BOTTONE10x_DI ELECTRI C| 2
Menory Bus Spaci ng Group Assignnments
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI miRULéiéE.f4 NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_NMEM DATA* * * S2MVEM _20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20NDATA
S2_MEM DQs* * * S2MEM _20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS2ONKNDATA
S2_MEM CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
— - — —— i
S2_MEM DATA SAME sz oaTAzsELF Menory t o Power Spaci ng
S2_MEM CVD S2_MEM _CMVD * S2_CMD2CVD —
S2_NEM_OMD S2_NEM CTRL " S2_ovD2 CTRL NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
—— PUWR * * PVR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM S2_MEM S2MEM 2PVR
——— PWR * *
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM.| DEFAULT
Menory to GND Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
G\D S2_MEM * * S2MEM 2GND
%ﬁ MASTER=YHARTANTO J44 SYNC DATE=01/09/ 2013
T
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T
d} Appl e Inc. 5' 1573
S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 116 OF 120

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

WWIE.MANUAIS.CLAN.SU 7 6 5 4 3 2




4

SMC SMBus & Charger Net Properties
NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACI NG
US SMC 2 SMB_45S SMB 2 84171
US SN 2 SMB_45S SMB SMBUS SMC 2_S3_SDA 38 a1 71
US SMC 1 SMB_45S SMB SMBUS SMC 1_SO0_SCL 38 a1 71
US. SMC 1 SMB_45S sve | SMBUS SMC 1 _SO_SDA s n
US_SMC 0 SMB_45S sve | SMBUS SMC 0_SO_SCL 5w
US_SMC 0 SMB_45S SMB SMBUS _SMC 0_SO_SDA 38 a1
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SCL 38 a1 71
US SMC 5 SMB 455 SMB SMBUS _SMC 5_G3_SDA 38 a1 71
CO—SMBUS_SMG . SMB_45S SMB SMBUS _SMC 3_SCL 38 a1
[—SMBUS SV SMB_45S SMB SMBUS _SMC 3_SDA 38 a1

SYNC _DATE=01/02/2013

ISYNC MASTER=YHARTANTO J44
TTILE

SMC Constraints
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PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#" . . . . . .
SENSE 455 " o oronn] =45 OMSE | =45 oM SE | =45 OmMSE Y Y X304 Specific Net Properties X304 Specific Net Properties
THERM 45S * - =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MV 0.1 MM CONS NET TYPE CONS NET TYPE
— e Tme —— —— —— — ELECTRI CAL T SET PHYSI CAL SPACI NG ELECTR CAL T SET PHYSI CAL SPACI NG
DI G_AUDI O * s1ta_p rrealR [=1TOL_DI FFPAI R[=1TO1_DI FFPAI R|=1TOL1_DI FFPAI R 0.1 MM 0.1 MM
ANL_AUDI O * =1TOL_DI FFPAI R 0.1 Mv 0.1 Mv 10 MM 0.1 Mv 0.1 MM
- THERM DP_TBT_DI THERM 45S THERM | TBTTHVENS D1_P . [O——ADQ e AT AM_AUDIO ADLO ADLCE L P a8 50
ANL_AUDI O_W DE| * =1TOL_DI FFPAI R 0.3 MM 0.3 MV 10 MM 0.1 MM 0.1 MM = AUDI O DP_AVPTWI ANl _AUDI O AUDI O AUD L2 L_N 48 50
[O—THERM DP_TBT DI THERM 45S THERM | TBTTHVEBNS D1 N s =
=== = AUDI O DP_AVPTWE ANl _AUDI O AUDI O AUD_SPKRAMP_LI N P s0
THERM DP_CPU D1 THERM 45S THERM | CPUTHVENS D1_P s =
= AUDI Q DP_ANPTWI ANL_AUDI O AUDI O AUD_SPKRAMP_ LI N N 50
[O—IHERM DP_CPU DI THERM 45S ThHERM | CPUTHVBNS D1 N 5 = LU =
=== = AUDI O DP_ANPTW ANl _AUDI O AUDI O SPKRAMP LI N P 0
[ IHERM DP_CPU 2 THERM 45S THERM | CPUTHVENS D2_P a5 | m— AL G Db ANDTVE N ADLO TS SPKRAMP LI N N
[O—THERM.DP_CPU_ D2 THERM 45S THERM | CPUTHVENS D2 N s [ m— LD = 50
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI G—{T » NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbEi‘SEf» :D zz 2:$:2$1x 23: :232 2 233 2 AHD Lg R N : :Z
SENSE * =2X_DI ELECTRI C ? CPU_VCCSENSE GN\D * GND_P2MM [O—AUDLQ DR AVPTWE ANl _AUDI O AUDI O AUD _SPKRAMP_RI N P 0
— e AUDI O DP_AVPTWE ANl _AUDI O AUDI O AUD_SPKRAMP_RI N_N s0
THERM - =2X DI ELECTR © ?; _ D: AUDI O DP_ANPTW ANl _AUDI O AUDI O SPKRAMP_RIN P 0
AUDI O * =2X_DI ELECTRI C _ [>_SENSE D SENSE 458 SENSE | SNS CPUDDR P - [O—AUDLQ DR AVPTWE ANl _AUDI O AUDI O SPKRAMP_RI N_N 50
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE | CO—SENSEDP SENSE _45S SENSE I SNS _CPUDDR N 43 ™ AN AUDLO ADLO AUD LOB L P
g S i [CO—AUDLO DP_AMPSL — 48 50
SPACING RULE.SET LAYER HNETOLINE SPAGNG| VA GIT CLK_PCI E GND * GND_P2VM [O—AUDLQ DR AVPSUR ANL_AUDI O AUDLO AUD LO3_L_N 15 50
— AUD_SPKI LSUBI N P
G\o : STANDARD ? GN\D PCI E_* * GND_P2MM [CO—SENSE_DP_I CDBKI T SENSE_45S SENSE SNS LCDBKLT_P 00 D—ALU-Q!DP——AMQ iz: —ijgg itgg AHD gPme ngBI NN
e [O—SENSE_DP_I CDBKI T SENSE_45S SENSE SNS LCDBKLT_N 2 00 [O—ADO e AVl — 5
G\D SATA _* * GND_P2W [CO—AUDLQ DP_AVPSUR ANL_AUDI O AUDL O LSUBIN P 0
= - [O—SENSE DP_TAT SENSE_45S SENSE SNS_TBT_P s e . T Ao LSUBIN N
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT usB &\D - G\D_P2WM [CD—SENSE DR TR SENSE_455 sense L1 SNS TCDBTPN o - - ”
—— === CLK_PCI E SB_POVER * PWR_P2MM [CO—SEMSEDP SENSE_455 SENSE SN L ANEL_P e [O—ADLO DP_AVPSLE ANL_AUDI O AUDLO AUD LOB_R P a8 50
GND_P2MM * 0.20 WM 1000 — — — [o—SEEE e SENSE 455 sensE {1 LCDPANEL N e B ANL_AUDI O AUDI O AUD LGB_R N
OVE PR P2 [O—AUDLQ DP_ANPSL _ w0 5
PWR_P2VM * 0.20 MM 1000 SB_P R SATA* - *PZW [O—AUDLQ DR AVPSUR ANl _AUDI O AUDI O AUD _SPKRAMP_RSUBIN P
usB SB_POVER * PVWR_P2WM [CO—AUDLO DP_AVPSURB ANl _AUDI O AUDI O AUD_SPKRAMP_RSUBI N N 5
[ SENSE_45S SENSE HS COWPUTI NG P 42 aa [O—AUDLO DP_AVPSLE ANL_AUDI O AUDLO RSUBI N P s
[ SENSE_45S SENSE | SNS_HS COVPUTI NG N 42 aa [—AUDLO DP_AVPSLE ANL_AUDI O AUDLO RSUBI N N s
[O—SENSE DP SENSE_45S SENSE | SNS HS OTHERS5V_P 42
= [O—SENSE | SNS_HS OTHERS5V_N [O—ADQDP SP 3 SPKRCONN SL_OUT P
PHYS| CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK‘GAF’» D_SENS.F:: :Eﬁ:z:i:: ZEE | SNS HS OTHER3V3 P :: D_AL.DLQ;DL:SPEZQ g 2:232 2 itjg 2 SPKROCONN SL_OUT N :: :: :
MEM 45S * 0.070 MM 100 ML ' [O—SENSE DP SENSE_45S sEnsE || HS OTHER3V3_N a2 [O—AUDLQ DP_SPKSLE DG AUDLO AUDL O SPKRCONN SR OUT_P. 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D—ALH_QMKQlH Dl CLAUDI fo) AUDLO. SPKRw\‘N SR QJT N 50 52 71
MEM_40S * 0.090 MM 100 M L [O—AUDLQ DP_SPKTWE DG AUDILO AUDI O SPKRCONN _L_OUT_P s0 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D—ALH_QMKT\M Dl CLAUDI fo) AUDLO. SPKRCO\IN L QJT N 50 52 71
MEM 72D * 0.090 W 100 ML [—AUDLQ DP_SPKTWIL DG AUDILO AUDI O SPKRCONN R QUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE i - DP_CPUVR SENSE_45S SENSE CPUVR | SNS P . [O—AUDL O DP_SPKTWL DG AUDLO AUDL O SPKRCONN R OQUT N 50 52 71
MVEM 85D * 0.090 MM 100 M L - DP_CPUVR SENSE_455 sense |CPUVR TSNS N i
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Dmﬁmﬁml MR SENSE_45S SENSE CPUVR | SNS R P P
PCl E_85D * 0.090 MM 10 MM ‘ [O—SENSE_DP_CPIVR SENSE_45S sense |CPUVR I SNS R N 43
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ : AUDL O,W,M C ANL_AUDI 07\/\' DE. AUDLO. AUD c‘—' '—ls G\ID 48 52
USB_85D TOP 0.100 MM 500 ML O—ADQDPMC ANl _AUDI O W DE AUDI O AUD CONN HS M C P
OT T [O—ADQDe MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE .
CPU 27P4S B am 0.230 W 100 ML [O—ADQD MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE XW 5152
USB3_85D TOP 0.100 MM 500 ML O—ADQPMC ANl _AUDI O W DE AUDI O AUD _HP_PORT_REFCH 48 52
Vi AUD HS MC P
[O—AWmioDe MG ANL_AUDI O W DE AUDI O s1 52
USB3_85D 1SL10 0. 075 M 0. 090 NM _ [O—ADQD MC ANL_AUDI Q W DE AUDLO CODEC HS M C P 8
DP_85D 1 SL9 0.075 MM 0.090 MM . SENSE 455 SENSE SNS 1V05 SO P O—ADQDPMC ANl _AUDI O W DE AUDI O HS MC P 48 51
CO—SENSE - 43 59
PCl E_85D 1SL10 0.075 MM 0.090 WM [O—SENSE_DP SENSE_45S SENSE SNS_1V05_SO_N 43 5o
[O—SENSEDP :FﬁF*M: :F’\BF S@ gg Z ° Ao MC ANL_AUDIQ W DE AUDLO AUD CONN HS M C N
D—sENSF*: Q;\GEZZQ QEI\BF NS TPAD P ° O—ADomP MG ANL_AUDIQ W DE AUDLO AUD _CONN RI NG2 2
Co—SEnSEl = NSE NS TPAD N - O>—ADQDeMC ANl _AUDI O W DE AUDI O AUD _CONN_RI NG2_XW 51 52
[O—SENSE P SENSE 453 SENSE “ [O—ADomp MC ANI_AUDI O W DE AUDLO AUD HP_PORT_REFUS a5 52
AUD HS M C N
[O—AWmioDe MG ANL_AUDI O W DE AUDIO 5152
CNSE DP SENSE 455 sense |1SNS 1v8 S3 P oo O—ADQPMC ANl _AUDI O W DE AUDI O ﬁ\lLSJDMU(S: KIIS GND 48 52
= NSE Db SENSE 4na aenee |ISNS 1V8 S3 N s [OD—AWmioDe MG ANL_AUDI O W DE AUDI O a8 51
[ m— = [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C N 8
[O—SENSE P SENSE_45S sense |1 SNS PP3V3S0 P a s pogr| PP3V3 S5 o
e SENSE 45S sEnseE |1 SNS PP3V3SO N s [ Y
CO—SENSE = sB powr| PP3V3_SO 68 71
S sense e SENSE_45S sense |1 SNS PP5VSO P P == =
= _SENSE 0P SENSE_45S sense |1 SNS PP5VSO N s
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAILN P s a5
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAILN N s a5
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHIGAIN R P s
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHI GAIN R N s
[O—SENSE_DP_CHGR CS| SENSE_45S sense | CHGR CSI_P sa
- P 2 SENSE_45S sense | CHGR CSI_N sa
DP, SATA, HDM , PClI E CONSTRAI NT RELAXATI ONS o SENSE_DP GHOR CSI | SENSE 455 sense | OHGR CSI_R P “
Al ternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) - DP_ 2 SENSE_45S SENSE CHGR CSI _R N 54
_ [O—SENSE_DP_CHGR CSO SENSE_45S sense | CHGR CSO P sa
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET [O—SENSE_DP_CHGR CSO SENSE_45S sense | CHGR CSO N 4
—= [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHEGR CSO R P a4 54
DP_85D BGA P657B(§A _ [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO R N 44 54 G\D GN\D
PCI E_85D BGA P65_BGA _ l
CLK_PCIE_85D| BGA P65_BGA NET_PHYSI CAL_TYPE | AREATYPE | PHYSI CAL_RUE SET The signals bel oW have no topol ¢gi es assi gned. 1
HDM _85D BGA P65_BGA SENSE_45S . SENSE_45S [O—DP_NQ TCPAL OGY. SENSE 455 sense |CPUVR | SNS1 P 4 56
THERM 45S * THERM 45S [O—DLP_NO TCPOL QGY SENSE_45S sense | CPUVR | SNS1 N 43 56
R — VR | 2> P - - -
DI G_AUDI O * DI G_AUDI O B NoX QGY SENSE 455 SENSE gU\/R I ggz N 43 56 Ié\!(réc WASTERCYHARTANTO JU SYNC DATE=01/ 04/ 201
ol i [O—DP_NO TCPQ OGY. SENSE_45S SENSE 43 56 3 - - .
ANL_AUDI O . ANL_AUDI © Proj ect Specific Constraints
T
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PCl

Express Constraints

PCl

Express Properties

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl E_85D

[85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCl E_85D

[85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
PClI E_2SAMVE * =3X_DI ELECTRI C ? PCI E_2SAME | TOP, BOTTONI =4X_DI ELECTRI C ?
PCl E_TXRX * =6X_DI ELECTRI C 2 PCl E_TXRX |TOP, BOTTONE10X_DI ELECTRI C 2

PCl E_20THER * =4X_DI ELECTRI C ? PCl E_20THER | TOP, BOTTON =6X_DI ELECTRI C 2
PCl E_2CLK * =7X_DI ELECTRI C 2 PCl E_2CLK | TOP, BOTTONE10X_DI ELECTRI C 2

PCl ECLK_20THER] * =7X_DI ELECTRI C ? PCl ECLK_20THER| TOP, BOTTONE10X_DI ELECTRI C| ?

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULkE;SE.r{

PClI E_* * * PCl E_20THER
PCI E_* =SAMVE * PCl E_2SAME
PCI E_* CLK_* * PCl E_2CLK
CLK_PCI E * * PCI ECLK_20THER|
PCI E_TX *_RX * PCl E_TXRX
PClI E_RX *_TX * PCl E_TXRX

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
CO—BOLE SSD 2R PCl E_85D PCLE RX PCl E_SSD D2R P<3..1>
[CO—BCLE_SSD 2R PCl E_85D PCLE RX PCl E_SSD D2R N<3. . 1>
CO—BCLE SSD 2R PP PCl E_85D PCLE RX PCl E_SSD _D2R _P<0>
CO—BCLE SSD 2R PP PCl E_85D PCLE RX PCl E_SSD _D2R _N<O>
[O—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD _R2D_C P<3..0>
[CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E SSD R2D C N<3.. 0>
CO—BOLE SSD RD PCl E_85D PCLE TX PCl E_ SSD R2D P<3.. 0>
[CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD R2D N<3.. 0>
CO—PBOE TBT 2R 0 PCl E_85D PCLE RX PClI E TBT_D2R P<0>
CO—PBOLE IBT 2R 0 PCl E_85D PCLE_RX PCl E_TBT_D2R_N<O0>
CO—BOLE TBT 2R 0 PCl E_85D PCLE RX PCl E TBT _D2R C P<0>
[O—BPOE TBIL 2RO PCl E_85D PCLE RX PCl E TBT_D2R C N<O>
[O—BCOLE IBT 2R PCl E_85D PCLE_RX PClE TBT D2R P<3..1>
CO—BCOLE 18T 2R PCl E_85D PCLE RX PCIE TBT D2R N<3..1>
CO—BCOLE T8I 2R PCl E_85D PCLE RX PCIE TBT _D2R C P<3..1>
CO—BCOLE IBT 2R PCl E_85D PCLE_RX PCIE TBT_D2R C N<3..1>
[O—POLE TBL R2D PCl E_85D PCLE TX PCl E TBT_R2D P<3..0>
O PBOE TBT_R2D PCl E_85D PCLE TX PCl E TBT_R2D N<3.. 0>
[O—BOLE B R2D PCl E_85D PCLE TX PCIE TBT_R2D C P<3..0>
[CO—BPOLE IBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C N<3..0>
[CO—POE AR R2D PCl E_85D PCLE TX PCl E AP_R2D P
[O—POE AR R2D PCl E_85D PCLE TX PClE AP_R2D N
CO—BOLE AP RD PCl E_85D PCLE TX PCIE_AP_R2D C P
[CO—BPOE AR R2D PCl E_85D PCLE TX PCILE AP R2D C N
[CO—BOE AP 2R PCI E_85D PCl E_RX PCl E_AP_D2R P
CO—POE AP R PCl E_85D PCLE RX PCl E AP_D2R N
[CO—BPOLE O KIOOM AP ClK PCIE 85D K POE PCl E CLK1I00M AP_CONN P
CO—POLE O KIOOM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_CONN N
CO—BOLE G KIOOM AP ClK PCIE 85D K POE PCl E_CLK100M AP_P
[CO—BPOE QKIOOM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_N
O—PAEaKIOOMCAM | O K POE 85D AKPOE PCl E_ CL KI0O0OM CANMVERA P
CO—PCLE GKIOOMCAM | LK PCIE 85D AKPOE PCl E_ClL KI00M CANMERA N
CO—PAEaKIOOMCAM | QK POE 85D AKPOE PCl E CLK100M CAMVERA C P
CO—PAEQKIOOMCAM | O K POE 85D K POE PCl E_ CLK100M CAMERA C N
CO—POE GKIOOMSSD | QK POIE 85D K POE PCl E_ CLK100M SSD P
CO—PCLE GKIOOMSSD | QK POIE 85D K POE PCl E_ CLK100M SSD N
5> PCLE ClKI00M. ClK PCIE 85D AKPOE PCl E CLK100M SSD RC1_P
C»—PCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC1_N
[ BCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC2_P
o PCLE_ClLKI00M. ClK PCIE 85D K POE PCl E_CL KI00M SSD_RC2_N
CO—PQE QKIOOMTIBET | QK POE 85D AKPOE PCl E CLK100M TBT P
CO—PQUE QKIOOMTIBET | QK POE 85D K POE PCl E_ CLK100M TBT_N
CO—BCLE CAMERA 2R PCl E_85D PCLE RX PCl E_CAMERA_D2R_P
[O—BCOLE CAMERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R N
[O—BOLE CAMERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R C P
[O—BCOLE_CAMERA 2R PCl E_85D PCLE_RX PCl E_ CAMERA D2R C N
[CO—BOLE CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D P
CO—POLE_CAVERA R2D PCl E_85D PG E TX PCl E_ CAMERA R2D N
[O—BOLE CAMERA R2D PCl E_85D PCLE TX PCl E CAMERA R2D C P
[CO—BOLE CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C N
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