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BOM G oups

BOM GROUP

BOM OPTI ONS

X304_COMMON

ALTERNATE, COMMON, X304_COVMON1, 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: PROTC0, 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
337S00107 1 CPU, BW SR26K, PRQ FO- B2, 2. 7, 28W 1. 05, 1168 uo500 CRI TI CAL CPU_BDW23: 2. 7G
337S00108 1 CPU, BW SR26H, PRQ FO- B2, 2. 9, 28W 1. 1, 1168 uo500 CRI TI CAL CPU_BDW23: 2. 9G
337500109 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 9MO 3 3X3 3 DFN8 Q7310, Q7320 CRI Tl CAL VCORE_FET: ONSM
376S00037 2 MOSFET N CH 30V 64A 3 5MO 3 3X3 3 DFN8 Qr311, Q7321 CRI Tl CAL VCORE_FET: ONSM

Progranmabl es (Al |l Buil ds)

BT

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, SVC 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_COVVON4 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 Str aps
BOM GROUP BOM OPTI ONS
RAM 16G_HYNI X_1600 16G_HYNI X_1600, RAMCFG3: L, RAMCF@2: L, RAMCFGL: H, RAMCFQO: L
RAM 16G_HYNI X_1866 16G_HYNI X_1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQO: L
RAM 8G_HYNI X_1600 8G_HYNI X_1600, RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFQO: H
RAM 8G_HYNI X_1866 8G_HYNI X_1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFQO: H
RAM 4G_HYNI X_1600 4G_HYNI X_1600, RAMCFGS: L, RAMCFG2: L, RAMCFGL: L, RAMCFGO: L
RAM 4G_HYNI X_1866 4G_HYNI X_1866, RAMCFGS3: L, RAMCFG2: H, RAMCFGL: L, RAMCFGO: L
RAM_16G_ELPI DA_1600 16G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: H, RAMCFQO: L
RAM 16G_ELPI DA_1866 16G_ELPI DA_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQO: L
RAM 8G_ELPI DA_1600 8G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFQ0: H
RAM 8G _ELPI DA_1866 8G_ELPI DA_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQ0: H
RAM 4G _ELPI DA_1600 4G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFGD: L
RAM 4G _ELPI DA_1866 4G_ELPI DA_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFGD: L
RAM 8G_SAMSUNG_1600 8G_SAMSUNG_1600, RAMCFG3: H, RAMCF®: L, RAMCFGL: H, RAMCFGO: H
RAM 8G_SAMSUNG_1866 8G_SAMSUNG 1866, RAMCFG3: H, RAMCF&: H, RAMCFGL: H, RAMCFG0: H
RAM 4G_SAMBUNG 1600 4G_SAVBUNG 1600, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFQO: H
RAM 4G_SAMBUNG 1866 4G_SAVBUNG 1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFQO: 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
31150597 02 KEYBOARD | 2C EXPANDER
35980197 01 GREEN CLOCK
33881247 | 01 FALCON RI DGE
35383931 | 01 TBT PWR MIX
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
35384160 | 01 BEN
343S0666 | 01 SAK  HDM SELECT
34153982 01 sMc
341S00192| 01 T29 ROM
341500235 01 EFI ROM
Mai n DRAM Part s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
333S0783 4 | C SDRAM 25nm 32Gb LPDDR3 1600 178P FEGA L2300 L2400 L2500 U2600 CRI Tl CAL| 16G_HYNI X_1600
33350784 4 | C SDRAM 25nm 32Gb LPDDR3 1866 178P FEGA L2300 L2400 L2500 U2600 CRI Tl CAL| 16G HYNI X_1866
333S0785 4 | C SDRAM 29nm 16Gb LPDDR3 1600 178P FEGA L2300 L2400 L2500 L2600 CRI Tl CAL| 8G HYNI X_1600
333S0786 | 4 | SORAM 20nm 16Gb LPDORS 1866 178P FEGA w300 w00 wesoo oo | CRI TI CAL| 8G_HYNI X_1866
33350787 4 1 SDRAM 20nm 8Gb LPDORS 1600 178P FEGA w300 w00 wesoo oo | CRI TI CAL| 4G_HYNI X_1600
333S0788 | 4 1 SDRAM 20nm 8Gb LPDORS 1866 178P FEGA w300 w400 wesoo oo | CRI TI CAL| 4G _HYNI X_1866
33350789 4 | SDRAM 25nm 32b LPDDRS 1600 178P FEGA w300 w00 wesoo wsoo | CRI TI CAL| 16G_ELPI DA_1600
333S0790 | 4 | SDRAM 25nm 32Gb LPDDRS 1866 178P FEGA w300 w400 wesoo wsoo | CRI TI CAL| 16G_ELPI DA_1866
333S0791 4 | SORAM 25nm 16Gb LPDORS 1600 178P FEGA w300 w00 wesoo wesoo | CRI TI CAL| 8G_ELPI DA_1600
333S0792 4 | SORAM 25nm 16Gb LPDORS 1866 178P FEGA w300 w00 wesoo wesoo | CRI TI CAL| 8G_ELPI DA_1866
333S0793 | 4 1C SDRAM 25nm 8Gb LPDORS 1600 178P FEGA w300 w00 wesoo wesoo | CRI TI CAL| 4G_ELPI DA_1600
333S0794 | 4 1C SDRAM 25nm 8Gb LPDORS 1866 178P FEGA w300 w00 wesoo wesoo | CRI TI CAL| 4G_ELPI DA_1866
333S00003| 4 1 SORAM 23nm 16Gb LPDDRS 1600 178P FBGA tpa00 waco zsoo wmeoo | CRI TI CAL | 8G_SAVBUNG 1600| il EREAS R
333500004 4 c Sorvet 2amm 1000 P 1080 1707 reon | w0 e o weon | CRI T1 CAL | 8G_SAVBUNG 1866 BOM Confi gurati on
333S00001| 4 1 SDRAM 23nm 8Gb LPDDRS 1600 178P FEGA w300 w400 wesoo wsoo | CRI TI CAL | 4G_SAMBUNG 1600
333500002 4 L Somwn 2anm 8 LPooR 156 1707 Fooh w00 wr00 zso e | CRI TI CAL| 4G_SAVBUNG 1866 d}@ Appl e Inc. T
S2 DRAM Parts 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 POSLOSIR AGREES 1O THE FOLLOW 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

IV ALL RI GHTS RESERVED
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE 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, BDW2+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_BOMV 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 +7os00074 | 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_BOM DEVEL_BOMV CPU_BDW23: 2. 9G RAM_16G_ELPI DA_1866 37651089 | 37651128 ALL NXP Al't for Diodes Single
639- 00781 M_B, BDW2+3, 2. 9GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV CPU_BDW23: 2. 9G, RAM_8G_SAMSUNG_1866 35353452 | 35351286 ALL Maximalt to M crochip
639- 00782 M_B, BDW2+3, 3. 1GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOV CPU_BDW23: 3. 1G, RAM 8G_HYNI X_1866
639- 00783 M_.B, BDW2+3, 3. 1GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BQOV| CPU_BDW23: 3. 1G, RAM_16G_HYNI X_1866 12850364 | 12850264 ALL Sanyo 2nd Factory alt
639- 00784 M_B, BDW2+3, 3. 1GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOV| 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_BOMV CPU_BDW23: 3. 1G, RAM_8G_SAVMSUNG_1866
138S0846 | 138S0811 ALL Sanmsung alt to Murata (BKLT)
19750542 | 197S0544 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
31150649 | 311S0541 ALL ONsemi alt to Toshiba
138S0614 | 138S0578 ALL Murata, TDK, Sansung, Taiyo Yuden alt to Murata, TDK
15550694 | 15550387 ALL Murata alt to TDK
15550660 | 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 VOORE 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
311500014 | 311S0515 ALL Diodes alt to NXP
311800008 | 311S0271 ALL Diodes alt to NXP
197S0479 | 19750478 ALL Epson alt to NDK
311500013 | 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 Diodes
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 Onsenmi alt to Fairchild BOVI Conf | gur at | on
353500133 | 35352741 ALL Onseni alt to TI <;¢3 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
107500029 | 107S00030 ALL TFT alt to Cyntec T e o 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
SHO0451 SH0450
- SM = SM
SHLD- J44- ML SHI ELD FENCE M.B T29 X304
USB Cage TBT Cage
Mounting Holes & Slots
oM T Menory Shield CAN (806-00037)
4%5—[&(2»?31%5 ABOVE GUVSTI CK CARD I N M DDLE OF BQARD
- (998- 1195)
OM T
- 9Z)(;l'(6304813 N SNOAVAN- SHAPED SLOT AT LEFT OF MEMORY BANK
| 10 o (998-5879) SH0452
T SM
210414 SNOMVAN- SHAPED SLOT AT RI GHT OF MEMORY BANK SHLD- FENCE- MLB- DRAM X304
6. 19X4. 60~ SNOMWAN (998-5879) P OO 000D 0N0D0N0ONN0DDEO00000000000000000 POPO00000000000000000 00
A oA A ] A ] ) S S N oo oo N N N[ o] o] oof oof oof oof oof oof 00| o0 |t | | S | | | | | 1] | b] b] v v v w| wv| wv| o] | | o] o
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
TH NSP
_10 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)

HO0460
2.90DL. 21 D- 1. 35H SM
1

1
2.9001. 21 D- 1. 35H SM

il 8,
T
>

SHO0462 SHO465
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)
SHO0440
SHO464 SHO0463 5.00D2. OH
2 9DLZIR LSS SM 2 9001 ZIR L 35t S 4. 5001 Do G20 781 SM 4. 5CD1 HEL DAL 78k SM X STDOFE'ZQ.“D‘;'_%M s
42 427
SH0466 SH0467 4. 5001 B8N DAL 78H SM 4. 5CD1 B DA 78H SM POGO PI NS (870-00607)
2.90D1. 21 D-1. 35H SM 2.90D1. 21 D-1. 35H SM 1 1 SH0435 & SH0436 renpved.
—O —O
+— +— SH0432 SH0433
— = POGO- 2. 30D 5. 5H X304 POGO- 2. 30D- 5. 5H X304
2. QODISEKI)ELJ‘le%SH» SM 2. 9@?2?[‘}11625}1» SM ‘ET ‘[7
—O —O R O FLEX BRACKET BOSSES (860- 00166) e G rEEE
= - SH0443 PD Parts
1 L v i .
3.5001. 851 D- 2. OH | PD FLEX BRACKET BOSSES (860-00166) d} Appl e | nc 051-1573 |'D
. .
@ L 8.0.0
= 3 50%'?'%?,7[} 2 OH NOTI CE OF PROPRI ETARY PROPERTY: [Erm————————
) HE RN R 1 o e dvtl
THE POSESSOR AGREES TO THE FOLLOW NG R —
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 4 OF 120
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DDl Port Assignnents: SYM 1 OF 19 eDP Port Assignnent:
77 2 DP_TBTSNKO M. C N<O> G54 | ppi1_TXNO EDP_TXNO |45 DP_INT M. C N<O> 65 77
72 DP TBTSNKO M. C P<0> 55 | pbi1_TxPO EDP_TxPo | B46 g  DP INT M. C P<O> rpm e s
77 2 DP_TBTSNKO_M._C N<1> BS8 |ppi1_TxNL EDP_TXNL | A47 > DP_INT_M._C N<1> oo & 77
BT Sink o o8 DP_TBTSNKO_M__C P<1> 58 | b1 TXPL EDP_TXPL L‘M&@ ai ”
'n 77 25 DP_TBTSNKO_M._C N<2> B5S | 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> s v
= - EDP_TXP2 | 46 DP INT M. C P<2> o5 77
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
= om SNKO_M _C P<3> o B57 |ppi1_Txes 5 Eop TxPa [B49 0 DP INT_M._C P<3> yom oo v
£ =DP_TBTSNK1 N<O> 51 | ppy 2_Txno 8|a |
o =DP_TBTSNK1 _M._C P<0> C50 | ppi 2_TxPO
60 =DP_TBTSNK1 _M._C N<1> Cs3 DDI 2_TXNL EDP_AUXN [ A45 o—> DP_I NT_AUXCH C N Vo N
) o =DP_TBTSNK1 M. C P<1> BS54 | ppi2_TxP1 EDP_AUXP | B45 -~ DP I NT AUXCH C P D 55 77
TBT Sink 1 o =DP _TBTSNK1 M. C N<2> 49 | ooy 2_Txne L
(MiXed with HDM o =DP TBTSNK1 M. C P<2> B50 | ppi o_TxP2
If necessary) o =DP_TBTSNK1_M._C N<3> A53 | ooy 2_Txne EDP_RcOwP | D20 = MCP_EDP_RCOVP
o @m=DP_TBTSNKL M._C P<3> o B53|ppi2 txps EDP.DISPUTIL| M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
G\C/IR;I—T-ITéi::E Each corner of CPU has two testpoints.
oS00 Q 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 A3 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 ‘> TPO500
TPO531,g5* MCP_DC_AY60 AY89 ] oA sv_cra N neTF A60 MCP DC A60 il
TPP6 . _MOP_DC AWB1_AY61 Tmp AY6L | pa sy GHAI N NCTF DAl SY_CHAI N_NCTF ‘a® TP0510
AY62 - - DAI SY_CHAIN NCTF| 261t  MCP_DC A61 B61 s TP-P6
s _MCP_DC AVW62 _AY62 TRrE DAI SY_CHAI N_NCTF - - A62 MCP_DC_A62 —io» TP0511
TP0O501 g&* CB_DC. 82 2| DAY SY_cHal Nt DAl Sv_ Al N TP AV MCP_DC_AV1L e
TP-P6 . _MCP_DC A3 B3 TRUE 23 DAI SY_CHAI N_NCTF DAl o Gl N NeTE AV NCP DG AL mei) 2, TP0520
B61 o L
R o el - LTy DAISY_GHAIN NCTF A2 e MCP DC AVR AY2 ., “—iam TP0521
MCP_DC B62_B63 TRUE B2 | po sy_cHal N NCTF - - VS TP-P6
[ B63 h - DAI SY_CHAI N_NCTF TRUE__MCP_DC AWB_AY3 .
= = DAl SY_CHAI N_NCTF DAI'SY CHAIN NCTF A1 trye  MCP_DC AWE1_AY61
| — PNyl S T e D VeaAYE2 .
. L ANG3 Al
DAl SY_CHAI N_NCTF| MCP_DC AW53 IT%)GTPO53O
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SYM 18 OF 19
NCx T2 |RsVD  SPARE rRevDN28
NC)& RSVD RSVD&(NC
chﬂ RSVD RSVDﬁxNC
NC& RSVD RSVDLoxNC
I\K:Xi RSVD RSVD&)Q\;C
NCx-22L | RsvD RSVD_AP7 XNC
RSVD AUL NC
RSVD| AUL
rovel TS N
RSVD AY14
——XNC
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68 55 17 16 15 s _=PP1VO5_S0_CPU_ VCCST N 2L Proc_peTECT+ swmz2oF1e PROV-[,062 oy XDP CPU PRDY L g v
am PREGKEZ g XDP CPU PREQ L ¢crm s
6 7 50 oo CPU_CATERR L 01 cATERR: 2
1/ 28% = Py PROC_TCK| ESO XDP_CPU_TCK 1678
alF 73 ag@M PECI Py PROC,TNBEG;‘.M@ 16 73
(1Py  PROC_TRST* |ES9 XDP. TRST_L 6
73 55 39 30 PROCHOT*  THERMAL |y
£ e PRCTDILFES o XDP CPUTDL e
CPU PWRGD > &1 | PROCPVRED Hs PROC_TDQ F62__  XDP CPU TDO oD s
s CPU SM RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* 560 XDP_BPM L<0> 16 73
s CPU_SM RCOVP<1> - AVE0 | s RcovPL (1Py  BPML* |560 XDP_BPM L<1> 16 73
s CPU_SM_RCOVP<2> - AU61 | 5 RoOVP2 Py BPMR*[HEL XDP_BPM L<2> 16 73
(P BPMB* 502 XDP_BPM L<3> 1
RO650'| RO651| RO652: 0 o =MEM RESET_L V15 sm DravRsT E (e BRI 5O XDP_BPM L<4> 6
209 12201. 109 (P BPMB* 563 XDP_BPM L<5> 16 73
1/ 200 1/ 20W 1/ 20W . MTT_PWR_EN_LSV AV61 | spm pG oNTLL (1ry BNV [0 XDP_BPM L <6> 1673
2015 201, 2015 Py BPW*D‘M_“M@m 73
PLACE NEAR=UDS00 AUSO 12 7m
PLACE NEARLLDS00 AVGO 12 7m
PUACE NEAFEUD500 AUB1 12 7mm L
PLACE NEAR=UBB00 C81 12 7nm =
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SYM 19 OF 19
7316 6 CPU_CFG<0> ACBO | cF@ (1py  RESERVED RSVD_TpP| AV63 TP_MCP_RSVD_AV63
73 16 6 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 | cEaa (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 | craB (1Y RSVD_TP| A1 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
= 1ops_CPU_CFG<13> T62 | Gre1s 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 rsvD 23 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 ) = CPU CFG<18> 3 | et i
' OFG<8> : ALLOWNOA ON LOCKED UNITS 1 = NORVAL CPERATION 0 = NOA ALWAYS UNLOCKED . €5 CPU CEG=<17> 2261 | s PROC_CPI _OOVP| AYL5 = CPU_OP| _RCOMVP
' CFGe4> : eDP ENABLE/ DI SABLE 1 = D SABLED 0 = ENABLED , D S S rae19s " w2 A g
' CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE . nu@DPUCFC19> 5 P2 (e RevDLAY6Z (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\ 49.9
................................................... 1 %
5 ow
These can be pl aced close to J1800 NCx——— RSVD vss| P22 2201
and are only for debug access NCX% RSVD vss| 21
CPU_CFG<10> ; 15 7 NCx 75| FVD L =
CPU_CFG<9> 41 NCXrg] oD rsvol P20 _ -
CPU CFG<8> . NCX 515 Roo XNC
CPU CEG<1> . .0 PCH TD | REE =2 {1 rer ROVLEZD X NC
CPU CFG<0> ;175 1 1
NOSTUFF | | HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG80 ROG85
R0640* 'R0639 R0638* '’R0631 |'R0630 1 28% 10w
loK loK loK loK loK 5
1/ 20 Eé‘éow 1/ 20 Eé‘éow Eé‘éow 2 2201
201, 5201 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
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nos MEM A DOO> gy A3
oy MEM A DOS3> oy AK62 )
noryNEM A DOSE> gy AK6L
oIS NEM A DO<B> g g A3 |
Iy NEM A DO<G> g AWZ
71 7080 NMVEM A _DQ<10> o= AP63
7 0B MEM A DQ<11> o= AP62
71 708D MEM A DQ<16> o=t AP58
 0CE VEM A_DQ<17> -— ARS8
71 7080 NMVEM A _DQ<18> o= AVB7
71 7080 NMVEM A _DQ<19> o— AKS7
oD MEM A DO<20> g A5
71 708D MVEM A DQ<21> o= AK58
7 0B NMVEM A DQ<22> o= ARS7
1 708D NMEM A DQ<23> =0 ANS7
71 708D NMEM A DQ<24> o= APS5
71 7080 NMEM A _DQ<26> =0 AMB4
71 708D NMVEM A _DQ<27> o= AKS4
7 B VEM A_DQ<28> o— ALS5
71 708D NMVEM A _DQ<29> o= AKSS
n @y VEM A _DQ<30> — 4
70 B0 MEM A DQ<31> = AN54
1 708D NMVEM A _DQ<34> o= AY56
n gy VEM A _DQ<35> >~ AVB6
71 70, M A > AV58
7 70 MEM A 37> AUS8
7 m@M
71 7080 NMEM A DQ<40> =0 AY54
1 708D NMVEM A _DQ<41> o= AVB4
1 0B NMVEM A _DQ<42> = AY52
71 7080 NMVEM A _DQ<43> o= AVS2
7 0B NVEM A _DQ<44> o AV54
70 B NMVEM A _DQ<45> o= AUS4
71 7080 NMVEM A _DQ<46> =0 AV52
 0CE VEM A_DQ<47> - AUS2
7 m@MﬁL‘w
71 7080 NMVEM A _DQ<49> o=t AK42
71 7080 NMVEM A DQ<51> o= AVHS
7 m@M
71 7080 NMVEM A _DQ<54> o= AVHO
7 0@y VEM A DO<55> ——2
n gy NVEM A _DQ<56> o—— 10
71 7080 NMEM A _DQ<57> =0 AK46
7 m@Mﬁﬂ
7 m@MﬁA_m
71 7080 NMEM A DQ<62> =0 AVB1
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SA_DQSP5
SA_DQsP6
SA_DQsP7
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SA_DQD \_CLKO
sxo BRODUELL- U Cog
SA_DQR SA_CLK1*
b SM3 19 o
SA_DQ4
SA_DGB < SA_CKEO
SA_DGB 4 SA_CKEL
SA_DQ7 4 SA_CKE2
SA_DQ8 g SA_CKE3
SA_DQ®
SA_DQLO E SA_CSO*
SA_DQL1 SA_CS1*
SA_DQL2 g
SA_DQL3 SA_ODTO
SA_DQL4 Lpoors
SA_DQL5 caB3 SA_RAS*
SA_DQLE B2 SA_VEF
SA_DQL7 caBL SA_CAS*
SA_DQL8
SA_DQL9 s SA_BAO
SA_DRO s SA_BAL
SA_DQ@1 cars SA_BA2
SA_DQ@2
SA_ D@3 a0 SA_MAO
SA_DR4 s SA_MAL
SA D@5 cags  SA MA2
SA_D@6 RvoL  SA_MA3
SA_D@7 Rz SA_MAd
SA_D@8 cao SA_MAS
SA_D@9 caz SA_MAG
SA_DQEBO cans SA_MAT
SA_DB1 cans SA_MAS
SA_DGB2 can SA_MAY
SA_DB3 cas7 SA_MALO
SA_DQB4 canr SA_MALL
SA_D@B5 cans SA_MAL2
SA_DB6 cao  SA MA13
SA_D@B7 caro SA_MAL4
SA_DQB8 cars SA_MALS
SA_DQB9
SA_DQ40 SA_DQSND
SA_DQA1 SA_DQBNL,
SA_DQ42 SA_DQBN2
SA_DQ43 SA_DQBNS
SA_DQ44 SA_DQBM4
SA_DQA5 SA_DQBNS
SA_DQ46 SA_DQBNG
SA_DQA7 SA_DQSN7,
SA_DQ48
SA_DQ49 SA_DQSPO
SA_DB0 SA_DQSP1,
SA_DGB1
SA_DGB2
SA_DGB3
SA_DGB4
SA_DGB5
SA_DB6
SA_DG57
SA_DGB8
SA_DB9
SA_DQBO
SA_DQS1
SA_DQ52

SA_DQB3

SM_VREF_DQL

AU37 MEM A CLK N<O> 20 24
AV37 MEM A CLK P<0> 20 24
OAV‘BG > MEM A CLK N<1> oo =1 2
AY36 MEM A_CLK_P<1> o 2 2
AUS g NEM A CKE<O> 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
OAR32 - MEM A CS L<1> oo 20 21
AP32 > =MEM A ODT<0> oD
AY34 =MEM A RAS L -
Vs g =MEM A VE L o
AU34 =MEM A _CAS | oo
AU3S =MEM A BA<0> -,
AV35 =MEM A BA<1> .
AY4l - =MEM A BA<2> oD
AU36 =MEM A A<0> 7o
AY37 - =MEM A A<1> oD
AR38 =NVEM A A<2> 0
AP36 =MEM A A<3> 7o
AU39 =MEM A A<4> 0
AR36 =NVEM A _A<5> 0
AV40 =MEM A A<6> 7o
AVBY =MEM A A<7> o
AY39 =MEM A A<8> 7o
AU40 =MEM A A<9> 7o
AP35 =MEM A A<10> 70
AWML =MEM A A<1l1> 7o
AU41 - =MEM A A<12> oD
AR35 =MVEM A_A<13> 0
AV42 =MEM A A<14> 7o
AU42 - =MEM A A<15> o
AJ61 NEM A N<O> 70 76
AN62 MEM A N<1> 70 By
ANG8 NVEM A N<2> 70 76

AVS7 MEM A N<4> o bt

AV53 o VEM A DOS N<5> D
[AL43 g MEM A DOS N<6> oy o ve
AL48 VE OOS_N<7> D> 0

AI62 P<0> 70 76
ANG1 P<1> 70 76

| ANO] s VEM A DQS P<1> oy
ﬂ“—MEm 76
[Aa2 0 VEM A DOS P<6> oy o

AVES g NEM A DOS N<3> o o e
T g MEMLA DOB Ned> oy

iy

SREEREEER K
>k B>

AREREE

AP49 e CPU DI MM VREFCA ooy 10 76

ARSL o CPU DI MVA VREFDQ ooy w0 e

APS1 o CPU DI MVB VREFDQ ooy w0 e

76 71

76 71

76 71

76 71

76 71

76 71
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AY29
AV29
AV31
AU31
AV29
AU29
AY27
AVR7
10> AY25
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12> Av27

70 E [Z)_<13> AU27
oy VEM B_DO<14> —— /25
0B DQ<15> o A5
[am DQ<16> — AVR9Y
0B VEM DQ<17> . AK29
D DQ<18> AL28

AK28

F

3 33
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333 3

.

FF
SELEELKERLK
=
[
\

iy

SEEERES
S
g

21> AN29
P DO<22> o o ARoE

AP28
24>

3
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3

AR26
26> ARCS

)
<ERERiRE

3

70 B NMEM DQ<27> ¢ AP25
@y VEM B _DO<28> o= AK26
B0 MEM B _DQ<29> o— AVR6

AK25
AL25
AY23
AWR3
AY21

SREREREER

3

3

3

:

35>

3

AV23

oD DQ<37> > AU23
08D DQ<38> — V2L
"G VE| DQ<39> AU21
e DQ<40> o— AY19

AWLY

AY17

AWL7

AV19

AU19

46> AV17

47> AUL7

48> AR21

49> AR22

AL21

0 CED DO<51> g g AVP2

AN22

AP21

AK21
K2.

AN20

DOQ<57> AR20
o VE DO<58> AK18
0B DQ<59> o= AL18
08D DO<B0> gy AK0
o VEI DQ<61> AVRO
a:m DQ<62> AR18
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3
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a:m DQ<63> AP18

OM T_TABLE

CRI TI CAL

UJSUU | AVB8 MEM B CLK N<O>
SB_DQD SB_CKO 22 2 78
sp_poy BROADVELL- ULT oy 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*TF g oalASE | NMEMB 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> 25 2476
SB_D@B g SB?O(E3M—‘M@ 23 24 76
SB_DQ
SB_DQLO % sB_cso* |yAMB2 MEM B_CS L<0> 222324 76
SB_DQL1 § sB_cs1+ K32 MEM B_CS L<1> 22 23 24 76
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 VWEL e
SB_DQL7 oo SBCASHAVBS g =MEM B CAS L v
SB_DQ18
SB_DQL9 o4 SB_BAO| AL3S =MEM B BA<0> 70
SB_DQ@0 cass  SB_BAL| AMBE =MEM B BA<1> 0
SB_DR1 cans SB?WM:—‘M@ 70
SB_DQ2
SB_DQ@3 camo  SB_MAO| AP40 =MEM B A<0> 0
SB_DQR4 ces  SB_Ma|AR0 g SNMEM B A<l> @ v
SB_DQ@5 ces  SB_MAZ| AP42 =MVEM B_A<2> 0
SB_DQ®6 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_DQ30 cans  SB_MA7| AY46 =MEM B A<7> 70
SB_DQB1 cas SB_MAB[AYAT =MEM B A<8> 0
SB_DQ32 cant SB_Mag| AUA6 =MEM B _A<9> 70
SB_DQB3 cae7 SB_MALO| AK36 =MEM B A<10> 70
SB_DQB4 car SB_MAL1| AVAT =MEM B_A<11> 70
SB_DQB5 ome SB M2l AMT 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_DQB8 ove SB_Mais| AP46 g =NEM B A<I5>  eemvo
SB_DQ@B9
SB_DQ40 SB_DQsNo| AVBO MEM B N<O> 70 76
SB_DQ¥1 sB_DQen1 | AV26 MEM B N<1> 0 76
SB_DQ42 SB_DQsNz| AN28 MEM B N<2> 0 76
SB_DQ3 SB_DQsNa| AN2S o=pVEM B DOS N<3> D
SB_DQ4 SB_DQsha| AVe2 MEM B N<4> 0 76
SB_DQ45 sB DQsNs| AV18 o g MEM B DOS N<5> o7
SB_DQ46 SB_DQsNe| AN21 o=pVEM B DOS N<6> D
SB_DQ47 SB DQsN7| ANLE o g MEM B DOS N<7> o7
SB_DQ48
SB_DQ49 sB_DQspo| AV30 MVEM B P<0> 70 76
SB_DGE0 SB_DQsp1| AV26 M B P<1> 70 76
SB_DG51 SB DQsP2| AMRE o g MEM B DOQS P<2> a0
SB_DGB2 sB_DQsP3| AMBS o g MEM B DQS P<3> oo
SB_DQ63 SB,D®F’4£“M@ 70 76
SB_DQB4 SB_DQsPs| AME o g NEM B DOS P<b> 101
SB_DGB5 sB DQsPe| AL o g MEM B DOS P<6> 7o
SB_DG56 SB_DQeP7| AMIE o g NEM B DOS P<7> mywos
SB_DQB7
SB_DQB8
SB_DQB9
SB_DQBO
SB_DQ61
SB_DQ62
SB_DQB3
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ISYNC MASTER=J41
TTILE

CPU LPDDR3
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8 7

2

63 17

OM T_TABLE
CLRL;|U(5L =PPVCC SO_CPUg 10 4 es
RSO BROADVELL- ULT v g s
RSVD 2C+GT2 veg
vod #44
— SYM 12 OF 19 vod 48
VDDQ HSW ULT POWER vog 52
VDD veod 56
VDDO vog_E23
VDO ved E25
VDO ved E27
VDDO vog_E29
oo vod E3L
oo vod E33
oo vod_E35
oo vod E37
vod_E39
e vod E4L
it ved E43
e vod E45
vod E47
VCC_SENSE vod_E49
vod_E51
. vod E53
vea o_out vog =9
Vol 0A_ouT veq 557
b vod F24
e vod F28
o vod_Fa2
vod F36
VI DALERT* vod _F40
VI DSCLK vea _F44
VI DSOUT vod_F48
VCCST_PWRGD vod F52
VR_EN vod F56
VR_READY vod @23
vss vod_@25
PWR_DEBUGH vogt 27
e vod_@29
RSVD_TP vogq &1
RSVD_TP vog &3
RSVD_TP voq &5
RSVD_TP vog &7
RSVD vog B9
—~ vod_GAL
RSVD vog 43
RSVD voq 45
RSVD vog 7
RSVD vog 49
RSVD vog &1
RSVD voy &3
RSVD voq 5
vod &7
vocsT voo 128
pasdl vad 923
vocsT voq K23
vog K57
oo vod L22
vee voq M3
vee Voo M7
e vod P57
e vod U7
e vod V&7

BOM_COST_GROUP=CPU

NC_VASTER=J41

SYNC _DATE=10/ 23/ 2012

TTILE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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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
NCX———
e 10 _=PPVMEM O SO_CPU
1.4A Max (DDR3: 1.5-1.35V) AH26
1.1A Max (LPDDR3: 1.2V) AI31
AJ33
AJ37
ANG3
AP43
ARA8
AY35
6 a4 10 8 _—=PPVCC S0_CPU AY40
AY44
AY50
100 o F59
PLACE_NEAR=U0500. C50: 50. 8mm % -
1/ ;éw NCx oo
o 5 17 16 15 0 s -=PP1VO5_S0_CPU_VCCST 2B, OBt |
¢ 7 55 om—CPU_VOCSENSE P P
TP _PPVCCI O SO CPU
1 1 .
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH= 2 mm No2EZ2
. % o‘éow PPVCOMP_SO_ CPU -0
. a -4 m o E20
201, R048310 5201 Max | oad:  300mA VOLTAGEST. 05V m Tl
. VI DALERT L 1 > NOTE: Aliases not used on CPU supply outputs AA23
R LRy =Y, to avoid any extraneous connections. NC)H
150w NCEED |
ROgll 1 = CPU VI DALERT R L - 62
- CPU VI DSCLK 1 5 CPU VI DSCLK R -3
<« W -+ CPU VI DSOUT_R PusT:E
o¥b, RO812 ROS02 2 PLACE NEAR-LOSOO L63 2 S4mm 71716 CPU_VCCST PWRGD S B59
CPU VI DSOUT 1 077 R8I0 2 PLACE NEAR-DE0O Le2 38 mm « v @y CPU_VR EN - 0
73 5B A ROB00 2 PLACE NEAR=RO810 1 2 54mm v m—CPU_VR_READY -0
1728w D63
00t 16 CPU_PWR DEBUG H59
m 552
TP_CPU RSVD P60 P60
s _TP_CPU RSVD P61 P61
TP_CPU _RSVD N59 N59
s _TP_CPU RSVD N61 N61
T59
L NOYss
= NCX—
AD59
NOX 59
NCXEs0
NCX——
AC59
NCx s
NCXsg
OM T_TABLE NCX—7=
CRI TI CAL _ NCx——
68 55 17 16 15 5 6 _=PP1VI V
.. _=PP1V05_S0SW PCH VCCHSI O K9 [vecHst o B UJ':)I(_JLQ UL VecsUs3_3 AHI1  =PP3V3_SUS PCH VCCSUS RTC ., ???MA Max AC22
1838mA Max E vogrsi o BRO Ez%“,r E&rz 0. 3mA Max[ 1] =PPVRTC G3_PCH ., 11 o AE22
Mo | vochsi o o 150 1o VOORTA AGLO AE23
s _=PP1VO5 SO PCH VCCI O HSI O N8 | veel_os g poPRTCl A7 QUT_SO_PCH DCPRTC BYPASSIOS00 AS7 6 sem 089 08911 10890 AB57
2omm W 1] 5] vocios R . cos05 1%50, — ouE—— %'; 7
o|~ v8 = 2 2 2 &
. _PP1V W P V. B3PLL B18 | vocussapLL @ 5 VCCSPI =PP3V3_SUS PCH VCC SPI 11 14 68 o/lu CEE*'}' Cﬁﬁ'}' 5M &4
T Vo 18mA Max g\" BYPASS=U0500 AGLO 6 35mm <28
1 _PP1VO5_S0SW PCH VCCSATA3SPLL B11 | vocsATASPLL Ve AGL4 . =PP1V05_SOM PCH VCCASW o 1108 | evpassosoo ASPASSR500 AGIO. 6 35 c32
42mA Max vocasw AGLS | 1g5ma vax( 1] 1 =
RSVD on Sawtooth Peak rev 1.0 NC& VCCAPLL
1 PPlVOS SO PCH VCCAPLL_ ORI AA21 | vooAPLL E veeipos| J11 =PP1V05_S0_PCH VCC 11 68
57mA Max V21 | vecapLL veeipos| HLL 1499mA Max( 1]
veetpos| HLS
© AES
NCxe>22 | pePsuss g xﬁg: AF22 PLACE NEAR-LDS00 AGLS 2 54V
RO899
AZALI A/ HDA
.. _=PP3V3R1V5_SO0SW PCH VCCSUSHDA AHLA | ocHDA HEJ pePsusBYP| ACGLY PPVOUT S5 PCH DCPSUSBYP R 5' 11 PPVOUT S5 PCH DCPSUSBYF’
AG20 Vid v M(P:EE& W BIES: 5 mm
11mA Max , v OSEa AT A DCPSUSBYP| A ReCR W DT m Powered in DeepSx M:]?d‘\é\/ V8 A ey n mm i C0899
AHL:
NCX——— DePsus2 v AE9 . =PP1VO5_SOM PCH VCCASW  , ; w
vecasw AR 473mA Max( 1]
. _=PP3V3 SUS PCH VCCSUS GPI O A | vecsuss 3 vocasw ASB
59mA Max( 1] l AA9 VOCSUS3_3 8 . =R0899 L0500 2 54nm
pePsusL | APLO
. _=PP3V3_S5_PCH VCCDSW AH10 | vocpsve_a 3 popsus| A8 5 &
" 12}3"33“\% SO_PCH VCC3_3_GPI O V8 | vocs_3 b THERMAL SENSOR
40mA Mex[ 1] [_v®|vocs s vocTs_s| 915 =PP1V5_S0_PCH VCCTS .
3mA Max
K14 =
. _PP1VO5_SO_PCH VCC | CC 918 | yoooLi et al g SPPIVS S0 PCH VCCIS e
VCCCLK:  200mA Max K19 | vecaik Voes_3 1mA Max[ 1]
PP1V05 SO PCH VCCACLKPLL A20 | \ocacLKPLL SERIAL 10
v— vecso o 8, =PP3V3RIV8_SO_PCH VOCSDI O 1, 40 o
. T T A e
.+ _=PP1V05 SO PCH VCCCLK 917 | yoooLk VeeSD 9 17mA Max
VCCCLK:  200mA Max % VeoeLK g
SUS OSCI LLATOR
] VooaLK - DOPSUs4| ABS
NC K18 RSVD ——X NC
WF: RSVD on Sawtooth Peak rev 1.0 NCx———] MO | rsvD
[ NCx—— 1 RSVD ~ RSVD_ACZ_XD NC W RSVD on Sawtooth Peak rev 1.0
o
s =PP3V3 SUS PCH VCCSUS | CC AE20 | yoosuss_ 3 3 veel os| AGLE =PP1V05 SO PCH VCCl O USB2 .,
3.3mA Max[ 1] AE21 | yoosus3_3 voct_o5[ AGL7 | 213ma Max( 1]
LPT LP POAER

2




AP22

OM T_TABLE
CRI TI CAL

U0500
BROADVELL- ULT
2C+GT2

SYM 15 OF 19

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

AULG

AUL8

AU20

AU22

AU24

AU26

AU28

AU30

AU33

AUS1

AUS3

AUS5

AUS7

AUS9

AV14

AV16

AV20

AV24

AV28

AV33

AV34

AV36

AV39

AVA1

AV43

AV46

AV49

OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2512
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
AT | oo ves AJ54
ATB | \es ves AJ56
A52 | ves ves AJS8
A56 | ves ves AJ60
AAL | yes ves AJ63
ARS8 | oo ves ARZ3
ABIO | yes ves AR
AB20 | yes ves ARSZ
AB22 | yes ves ALTIO
AB7 | ves ves ALI3
ACET | s ves ALT7
AD2T | yes ves AL20
AD3 | ves ved AL22
ADG3 | yes ves AL23
AEIO0 | 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] AL46
AGL | ves ves AL5T
AGIT | yes ves AL52
AT | yes ves AL54
A3 | yes ves AL57
AGE0 | yes ves ALE0
AT | s ves ALBT
ATEZ | yes ves AML
AGE3 | yes ves AML7
AHL7 | ves ves AME3
AFLY | yes ves AMBL
AF20 | s ves ANE2
AFPZ | yee ves ANL7
AF2Z | s ves AN23
AF2B | oo ves ANBT
AF30 | yes ves ANBZ
AFBZ | oo ves ANBS
AFBZ | oo ves] ANBG
AF3E | yes ves ANBO
AFB8 | yes ves ANAD
AFAO | yes ved] ANGZ
AFAZ | s ves ANA3
AFAZ | oo ves ANAS
AFAD | s ves] ANAG
AF5T | yes ves ANAB
AF53 | yes ves] ANAD
AFB5 | 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

vss vss| AV59
vss vss| AV8
vss vss| AWLE
vss vss| AV24
vss vss] AVB3
vss vss| AVBS
vss vss| AVB7
vss vss| AWM
vss vssl AWIO
vss vss| AMI2
vss vss] A4
vss vssl A7
vss vss| AV60
Vss vss| AVBT
vss vss| AVB9
vss vss| AV60
vss vssl AY11
vss vss| AY16
vss vss| AY18
vss vssl AY22
vss vssl AY24
vss vss| AY26
vss vss| AY30
vss vss| AY33
vss vss| AY4
vss vss| AYS1
vss vss| AY53
vss vss| AYS7
vss vss| AY59
vss vss| AY6
vss vss| B20
vss vss| B24
vss vss| B26
vss vss| B28
vss vss| B32
vss vss| B36
VSS VSS B4
vss vss| B40
vss vss| B44
vss vss| B48
vss vss|_B52
vss vss| Bo6
vss vss| B60
vss vss| CI1
vss vss| C14
vss vss| C18
vss vss| €20
vss vss| €25
vss vss| €27
vss vss| 38
vss vss| 39
vss vss| G567
vss vsg| P12
vss vsg| P14
vss vss| D18
VSS VSS D2
vss vss| D21
vss vss| D23
vss vss| D25
vss vss| D26
vss vss| D27
vss vss| D29
vss vss| D30
vss vss| D31

OM T_TABLE
CRI TI CAL
UU500
BROADVELL- ULT
2C+GT2
SYM 16 OF 19

D83 |yss vss| HL7

D34 | yss vss| o7

D35 VSS VSS| J10

57 | ves v 322

D58 | vea Ve J59

D39 | vee Ve J63

DI | vee Ve KT

DIZ | ves Ve KIZ

D43 VSS VSS| L13

D45 VSS VSS| L15

D46 | yss vss| L17

D07 | ves Ve[ T18

D49 |yss vss| L20

5 | vee Ve L58

50 | vee vee T8I

D51 |yss vss| L7

D53 | yss vss| M2

57 | \ee vee NIO

D55 |yss vss| N3

57 | ves Ve P59

59 | vee Ve P53

62 | ves Ve[ RIO

2] VSS VSS| R22

E1T |yss vss| R8

E17 VSS VSS| T1

F20 | ves Ve T58

F26 | yss vss| U20

F30 | yss vss| U22

F34 VSS VSS| U6l

F38 |yss vss| U9

FI2 | \ee Ve VIO

F46 VSS VSS| V3

F50 | yss vss| V7 |

F54 VSS VSS|

F58 | vea Ve V&2 ]

F6T | vee vee Y10

GIB | ves vee Y59

27 | ves Ve Y63

g vss vee| V58

vss vss| AHA6
6 | vss V23
[€3) vss VSS| 62
VSS_SENSE CPU VCCSENSE N s
LS | vss =5 e AHIG o = =
L *R0960

%20 PLACE_NEAR=U0500. E62: 50. 8nm
o
i

MASTER=J41

I SYNC

TTILE
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8 7 6 5 4 3 2 1
CPU VCC Decoupl i ng
Intel recomendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
o 4a s _=PPVCC SO0_CPU Appl e inpl 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 | CRITILCAL | CRITLCAL | ORI TICAL
ClOOO ClOOl 1 C1002 1 C1003 1 C1004 1 C1008 1C1009 |1 CLl O 0 [tCl011 |2 C1012 1 C1014 1 C105A ClOSB 1 C105C 1C105D |t C105E C105F
T T T T T Tl Tl T S ST S
2 X 2 %CERM R@ 2 X S 2 X 2 >, CERM 2 %CERM 2@ 6(4%2 @2 T
D TABLE NO STUEE 2 ’STUFF T TABLE TABLE NO STUEE § NO STUEE § - &/ﬁzr TABLE TABL 2'STUFF TABLE TABLE STUFF &/ﬁzr TABLE D
CRI | CAL CRITICAL | CRITICAL] ORITICAL| ORI TICAL CRITICAL | CRITI CAL CRI TI CAL | CRI TI CAL :
C/u 1 ClL(J)F 9 C1020 1 C1|9F21 __1C1|9F30 _iC104E 1 ClL(J)F4F s C106D C1|9F6E
%9? %g?% / 2 %’yCERM T2 %’yCERM Te 8>CERM Te %g?% T %ggy CERM 2 %/yCERM
a&ﬁz TABLE OV R TaBL .aﬂz TABLE 3 2 2 &Jﬁzr TABLE 2 2
CRI TI CAL CRITICAL | CRITICAL | CRITICAL | CRITICAL CRI TI CAL CRITICAL | CRITICAL| CRITICAL | CRITICAL
1 C107O 1C1072 |1 C1073 |* C1074 1 C1075 1C1077 1Cl081 | C1082 1 C1083 C1084
= = — 3 OUF — 10F g o - I2P
—Ir&%}?zr 2 sTURE || 0402 ﬁz I ég CERM 2 6(%32 2 %88, %32 égg’ CERM —F x%
TABLE NO STUEE TABL NO STUFE NO STUFE{ NO STUFE NO STUFF
CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [CRITICAL | CRITICAL | CRI Tl CAL J;
1C1085 (1C1086 |[1C1087 |1C1088 |[1C1089 |t C1090 1CL091 |2 C1092 1 C1093 1 C1094 1C1095 (1 Cl096 |1Cl097
o §§PF o % WFE - ——1gPF  — % WFE - ——1gPF  — % P —igPF = o f— o %g%},JF — %;,yF PF
Tl Tl Tk Fie T lho [ lone] tho [ lhow [ Bho [ibow [l [ b [ flbom
NO STUFE NO STUFE NO 'STUFE { NO STUFFJ_
CRI TI CAL NO STUFF | CRITICAL | NO STUFF | NO STUFF| NO STUFF [ NO STUFF CRI TI CAL
C 1 C1022 1C1023 |1C1024 [t ClO25 |1C1 026 1C1027 | C1028 1 C1029 1C1032 |1C1033 ([ Cl034 |1Cl035 (1Cl1036 |[1Cl037 |:1C1038 C
%99 L opF 0 L %glz — . %&JF :: - — %go/yl: — — g/u L IopF © L I2PF L I2PF PF
T o, I e [l [l T Mo (i T [Ee [ T e T b [ G T2 T T o
TABL TABLE TABLE
NO STUFF NO STUFF | NO STUFF | NO STUFF | NO STUFF J:‘
1C1039 |1C1044 |1 C1045 1C1046 |1Cl047 (1Cl048 |1C1l049
—F T SRR IR IR g R e
2 2 3% 2 2 2 %CERM
8952 GoERM |2 K98, 8952 8952 8952 5
NO STUFF | NO STUFF NO STUFF | NO STUFF | NO STUFF CRITICAL | NO STUFF | NO STUFF NO STUFF STUFF |
1C1056 |1C1l057 |[+1Cl058 |[1Cl 059 1C1062 C1063 1 C1064 1 C1065 1C1066 |1Cl067 |[+1Cl068 |1Cl069 |* C1098 1 C1099 C109A
——% WF —— 10UF = 1gPF —:% ::% F = % f— F — /U f— % WFE - — PF —— 1gPF % — %
2 % 2 % 2 CERM 2 % X 2>< >, CERM 2 2 % CERM 2 CERM 2>< 2 >, CERM 2><
0402 0. 82 2 0. 8 0. 82 82 TABL 8 0402 2 2 82
NO STUFF NO STUFF NO STUFF NO STUFF F NO STUFF NO STUFF J:-
1C109B (1 Cl109C |1Cl1l09D |1 Cl109E |[1C109 1C108A |1 ClOSB 1C108C |t C O 1C108E ([t Cl08F |1Cl0O7A |1Cl107B
- %é;,,yF = PF % WF - — PF  — %é;,,yF — IgPF - %é;,,yF - %é?,u :: % WF - —=1gPF  — g?,/&”: —— 12PF
& oo [z 35, oo 135 [ o |2 &CERM i [ e [ibew [P 3, oo
B 1 B
CRI TI CAL =
Clo%élo 00450HVI
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
2 %Y TANT
S 13850942 18 CAP, CER, 10UF, 20% 4V, X6S, HRZTL, 0402 CRI TI CAL C1000, C1004, C1008, C1012, C1018, C1019, C1020, C1022, C1026, C1034, C1065, C1070, C1074, CLO5A, C105C, C105D, C104F, C1O5F
CPU VDDQ DECOUPLI NG
PPVMEM O SO CPU Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603 .
688 = 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 (1Cl041 |1Cl042 |1C1043
ZOO%UF - ZOO%UF - ZOOQ,U ZOO%U Added 2 extra 2.2uF per Harris Beach v0.9 schematic
Thhe T TH T
J__ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noi se Fl oor Reasons (Radar # 17754026).
_]_ C1050 _L01051_L01052 _]_01L5)F53  c1054 _]_01555 _I_01o79 C108
ém X5R ém X5R ém X5R ém X5R ém X5R X5R mG mG
02-1 02-1 A
0\/' ABL %2 II\:AISLTEER:JZU SYNC DATE=10/ 23/ 201
OMTT_TASLE CPU Decoupl i ng ]
= oo gl i y
NO STUFF d} Appl e I nc. 051- 1573 D
.[*C1060 .['C1061
- X7NOE 27 OUF 1x Bul k nostuff, Harris Beach has 2x nostuff NOT! CE OF (IzRO:’RI ETARY PROPERTY 8.0.0
- B2- SM THE | NérO?MA IPCN gg_r\wAl NERPEEREI N IS THE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON T';*Rg;zo‘ﬁi;‘i,%gﬁi ﬁ*&;‘ﬁf"@“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 1N WoLE OR PART
BOM _COST_GROUP=CPU || 1V ALL R GHTS RESERVED
8 7 6 5 4 3 2
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4

2

PCH VOCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
s s _=PP3V3_S5_PCH VCCDSW
NO_STUFF
C12100 1

3
By 2
o'

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
o 140 _=PP3V3_SUS PCH VCC SPI
NO_STUFF
Cl2021
0.1UF

: %
%Lé\f 2
6%
BYPASS=L0500 Y8 6 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
s s =PP3V3 SUS PCH VCCSUS GPI O

C1204 1
L

Sy
X5R- CERgL%
BYPASS=U0500 ACO 12 7mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
e s _=PP3V. P Vo RT

C12061
e

1Lé/
B 2
oY
BYPASS=LOB00 A1 6 35mm
PCH VOCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
e a0 s —=PP3V3R1V8_S0_PCH VCCSDI O

C1208

BYPASS=U0500 U8 6 35mm

g&"L
2T
]

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
0 17 s .=PP3V3R1V5_SOSW PCH VCCSUSHDA

C12101:
1

10%

&Lé&’z
402

BYPASS=U0500 AH14 6 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
s =PP3V3_SO0_PCH VCC3_3_GPI O

01212 l
X5R- CER%% I

C1214l
ki I

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PVR)
s =PP3V3_SO0_PCH VCCTS

s =PP1VO5_S0_PCH PLLFI LTERS

?2?mA Max

s =PP1VO5_SO0SW PCH VCCPLL_HSI O

83mA Max

PART NUMBER

DESCRI PTI ON REFERENCE DES

CRI Tl CAL

BOM OPTI ON

138S0801

1 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 C1262

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,

fromSrini, dated 9/10/2012 2:11pm

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
e s _=PP1VO5_SOM PCH VCCASW

NO_STUFF
C12501 L
220 = =

BYPASS=LOS00 A0 12 7mm
YPASS=0500 AE9 6 35mm

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

C1251

BYPASS=U0SQ0 J11 12 7im
YPASS=U0500 J11 6

NPASSSUDB00 AEB 6 35mm

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PVIR)
e o _=PP1VO5_ SOSW PCH VCCHSI O

b

BYPASS=U0500 K9 6 35mm

C12601 ClZ(:Eé;_ 1 1C1262

BYPASSUDS00 L10 6 35

YPASS=U0500

CRI TI CAL

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

nm
M 6 35mm

S

02-1
OM T_TABLE

PCH VCCACLKPLL FI LTER/ BYPASS

(PCH 1. 05V ACLK PLL PWR)

PP1VO5_ SO0 PCH VCCACLKPLL

: 31mA Max

R1270
1.9, 2 ppP1VI PCH_V KPLL_ R 1 2 a
s Sl/gw R : 0603 VOLTAGE=T. 05V
~LF A RSV C127O C12711 1C1272
40& F L L =
2 / 2 % —— —1— %
X e X ¥ 2 x Y
of8 2 ofE il
BYPASS=U0500 A20 12 7nm
EVF‘AS&U)SOD A20 12
YPASS=U0500 A20 5 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275
CH 1.0 /CCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM B vioe a5 58
149, 2 _PP1V05 SO PCH VCC | CC R 1 2 a
s Sl/gw . : 0603 VOLTAGE=T. 05V
~LF ACEST 05V C12751 Cl2761 1C1277
hob
A7ygp L L égF
2 / 20% —T1— —T— \7)
2 2
DY N PRS00 938 L2 I e 1o 12 7m
5% YPASS=U0500 J18 6 35"111___
ECF ori T cAL
NO STUFF PCH OPl VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1V05 SO_PCH VCCAPLL GPI
1 2 7 57mA Max
0603 VCLTAGE—I. 05V
NO STUFF | NO STUFF
C128O Cl12811: 1C1282
CERNbEE -t 235
BYPASS=U0500 AA21 12 7nm
BYPASS=L0500 AA21 12 7nm
BYPASS=W0500 AA21 6 35""1.__

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

7

2°/

BYPASS=U0500 B11 12 7nm

C1290 1
it 7| et ig

—I.

92

NO STUFH
C1291 1

°/

\

12
]

1
2

BYPASSLOS00 BI1 12

7nm
YPASS=U0500 B11 6 35mml

PVR)
PP1VO5 SOSW PCH VCCSATA3PLL

42mA Max

CE|1T2| 9(:A5|_ PCH VCCUSB3PLL FI LTER/ BYPASS
(PCH 1.05V USB3 PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1V05_ SOSW PCH VCCUSB3PLL
1 2 N _; ) .07 41mA Max
0603 T
C1295 1C1297
angg - ig%’f
o ]

BYPASS=U0500 B18 12 7nm

BYPASS=U0500 B18 6 35nmm

8 12

8 14

7

)
PP1VO5_S0 _PCH VCC | CC

7

BOM_COST_GROUP=CPU

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
es s =PP1VO5_S0_PCH VCCl O USB2

Cl1264 1
11 @)__
52

BYPASS=U0500 AGL6 6 35nmm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
e s _=PP1VO5_S0_ PCH VCCCLK

C12661 C1267j
ie A i
el Eye

BYPASS=U0500 J17 6 35nm
BYPASS=U0500 R21 6 35nmm

8 12

8

??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 APP
THE POSESSOR AGREES TO THE FClLON 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

051-1573

8.

0.0

D

|

8

7

2




8

=PPVRTC G3 PCH

68 13 8

SATA Port assignnents:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

MASTER=J41

SYNC DATE=12/17/ 2012

I SYNC

TTILE

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

» s A

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

OM T_TABLE
1L A1 CRI TI CAL
R1300 R1303 R1302 R1301 AV 00500
20K 20K 330K M s 1 PCH CLK32K RTCX1 RTCX1 BROATVEL L ULT
11200 § 320w 11200 320w 1 PCH CLK32K RTCX2 RTCX2 SO T
201, 2%1 201, 5201 SYMB OF 19 PCle Port assignnents:
7s |__PCH | NTRUDER L - AU6 | NTRUDER* SATA_RNO/ PERNG_L3 J5 PCIE SSD D2R N<3> 32 71 81
. PCH | NTVRVEN - AV7 || nrvRven SATA_RPO/ PERP67L3FM>_E 32718 < Lane 3
0
SATA_TNO/ PETN6_L3 E D N<3> 32 71 81
PCH SRTCRST L AV6 . - _
s - SRTCRST E SATA_TPO/ PETP6_L3 > PCIE SSD R2D C P<3> ooy 52 71 o
75 RTC RESET L Y7 RrcrsT
-
SATA_RN1/ PE%fLZ%‘%@ 32 71 81
1 1
C131%2 - = (1:31]:303 75 49 qm—HDA BIT QLK R1310 33 iAAAZ s HDA BIT CLK R "B | oA BCLK/ 1 250_SCLK SATA RPL/PERP6 L2l — gu POESSDDPRP<2>  mjeemim )
5 - . _
YN 2 B FlAce NEAR- L0500 Ave 1" Z7m saTA_TNL/ PETNG_L2| AL7 o POE SSD RPD C Ne2> e ne S0 Lane
xR xR 75 a9 (ogT}—HDA SYNC R1311 33 LAAAZ zs HDA_SYNC R :AVll HDA_SYNC/ | 2S0_SFRM SATA_TP1/ PETP6_L2, PCI E SSD R2D C P<2> 32 71 81
PUACE NEARIL0500 AV11 1 27mm (17D PLTRSTH)
1 40 (T} HDA RST L RI312 33 sppn2 __=MDARSTRL_ 2B | oA RsTH/ 125 MoLK SATA_RN2/ PE%iLl%‘M@u i
= PLACE NEARCL0S00. A8 1 27mm - of SATARP2/PERPG L1 TO o POESSDDPRP<l> ame e
HDA_SDI NO I D D Lane 1
D e o " AULZ | :xfig [1); | 22%&3 g| sataTnes peTNe_L1| B14 E D C Ne1> L, §, SSDlLane
69 -p- be . < SATA_TP2/ PETP6_L1 > PCIE SSD R2D C P<1> ooy 52 71 o
I P
<
HDA SDOUT R1313 33 2 HDA SDOUT R AUL1 >
75 49 T} NN 550w - HDA SO 220510 & sATA_RN3/ PERNG_LO| FS PCl E SSD D2R N<0> 27 e
PUACE NEARILD500 AULL 1 27mm
N P | 251 TXO AVMLO | 1o pork En/ 1 251 TXO SATA_RP3/ PERP6_LO PCI E_SSD D2R P<0> —_ o o o
o _TP_PCH 1251 SFRM :KGIG HDA_DOCK_RST*/ | 2S1_SFRM|  SATA_TNa/ PETN6_Lo|_CL7 PCIE SSD R2D C N<0> 27 e ane
SATA_TP3/ PETP6_LO & PCIE SSD RD C P<0> oD 2 71 o
o _TP_PCH 1251 SCLK Y8 li2s1 sak
saTA0GR/ GPl csal V1 XDP_SSD PCIE3 SEL L "
AUB2 SATALGP/ GPI 085 UL XDP_SSD PCIE2_SEL_L m,s
XDP_PCH TRST L PCH *
15 > CH TRS - 1 TRST SATA2GP/ GPl 36 @=—XDP SSD POIEL SEL L e B
75 10 (Oy-—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 1o - PCH.TDI (iry saTA | Rer| AL2 ._PP1V05 SOSW PCH VCCSATA3PLL o
7 16 (T} XDP_PCH TDO " EBL | po Too o
1
7 10 (Ty-—XDP_PCH TVG =AD62 PCH TV (1 Py & revo L11 NC 510317KO
ng‘& RSVD - RSVD&(NC 120w
Y01
N | revo - e eseeanson ciz 2 samm
RCOVP) PCH SATA ROCOMP
o POHITAG @ fF63 [iran SATA .
AV2 RSVD SATALED* U3 - PCH SATALED L 12
OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2EA2
SYM 6 OF 19
oo _TP_PCl E_CLK100M ENETSDN =33 | ckaur_Pa e N0 0 XTAL24_I| %‘%@n 7s
oo TP PCIE CLKIOOMENETSDP g < | CLKOUT_PCI E_PO % XTAL24_OUT| - PCH CLK24M XTALOUT ooy 17 s
71 12 _ENETSD CLKREQ L - 2 lPoEakre i Pias 5 PP1VO5 SO PCH VCCACLKPLL o
. PCI E_CLK100M CAVERA N B41 | o kour_PaE N1 é rovi 2L (o ‘R1380
- PCI E_CLK100M CAVERA P AAT| oL kauT_PCIE_PL 3 RSVD_XGEINC 3. 01K
T
%2 12 [Ty CAMERA CLKREQ L Y5 | po ECLKRQL*/ GPI 019 ;/jjnw
2 PLACE NEAR=LO500 C26 2 54nm
o171 6 qoom—PCLE CLKIOOM AP N 21 | ckar_raE e DI FFCLK_BI Asrer| C26 PCH DI FECLK Bl ASREF
81 71 o0 COOT} PCl E CLK100M AP P - CLKOUT_PCI E_P2
ADL *
e6 12 [TR)- AP CLKREQ L - PCl ECLKRQ2*/ GPI Q20 TESTLON C35 PCH TESTLOW C35 R1390 10K IAANZ
C34 ?_Lsgl 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 - C37 - . TesTLoW AK8 PCH TESTLOW AK8 R1392 10K LAAAL
69 .= CLKOUT_PCI E_P3 TesTLON ALS PCH TESTLOW AL8 R1393 10K LAANZ 5% 2w M 201
12 _[FW CLKREQ L - N1 | po EcLKREB*/ GPI Q21 S% 120w W 201
. X PCIE_CLK100M TBT N A39 | o kout_PalE_ N cLkout_Lpc of ANLS LPC GLK24M SMC R I
E P
sz qoompPCOLE CLKIOOMTBT P~~~ g P99 | CLKOUT_PCIE P4 CLKQUT. LPG 1 AP15 - TP _LPC CLK24M LPCPLUS
sogpIBLOKEOL 0 g W lpgeakraeriz PP
o PCOLE_CLKI0OM SSD N B37 | cLkaut_paiE_Ns CLKOUT_I| TPXDP_ %}‘% o
o171 %2 (PO E CLKI0OM SSD P - CLKOUT_PCI E_P5 CLKOUT_I TPXDP_P) - TP | TPXDP_CLK100MP o
% 12 (T SSD_CLKREQ L - 12 | POl ECLKRGE* / GPI C23
=PP3V3 SO PCH GPI O 13 15 18 26 65 68
R1375 100K PCH SATALED L
A ’2
RL340 100K 1znn 2 ENETSD CLKREQ L 20
R1341 100K 1 AAAZ S% oW W 201 CAVERA CLKREO L 1233
R1342 20K VNN S% uEow M 201 Ap QLKREQ L 12 66
R1343 100K LAAN2 S% MEoW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% oW W 201 1RT QIKREQ L 12 25
Rl 4 10K 5% 1/ 20W M 201 D KRE( L
345 AN SSD CLKREQ 12 32 i

BOM_COST_GROUP=CPU

IV ALL RI GHTS RESERVED
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OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2H&?
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
o D PCH_SUSACK_ L 22 susacks (1PY) pswRveN AW o - PCH DSW/RIVEN
wnunmm PMSYSRST L g ACSJsys reser AVS g PM DSW PVRGD T s 75
SLP SO# | | . NO STUFF 7 30 17 16 rmy—PM _PCH_SYS PWROK o "2 | svs purac (1 PD-Deepsx) waker A5 PCl E WAKE L s \RLAS1
1
— sol ation R140(8 7 17 r—PM_PCH_PWROK Y7 | Por_pyrok OLKRUN/ P 22| YO quyg PMCLKRUNL sy an 100K
o8 65 20 10 15 12 12 _=PP3V. P ] 1/ 2’%\2@ N PM PCH APVROK ABS5 | ppwrok sus staricplos1| AGA L LPC PVRDWN L oo = i’% iow
r 2
—AL 0201, [ A PLT RESET L AGY | b\ TRt suscLis cpi os2| AEG  y  PM CLK32K SUSCLK R oo
1
C‘}“U%O N PM RSMRST L AV | csvrsT* SLP_S5*/ GPI 063 AP5 . PM SLP_S5_L oD 13 38 60 =
2 Zg\p{) CERM o T} PCH SUSWARN L o= "V4 | suswarv s susPurRDNACK/ GPI cBo. s s M6 PMISLP sS4 L [T 12 20 21 a7 30 64 66
0201
CRI TI CAL mwwomm PMPWRBIN L g A7 pursre (1PY spss | ATA o PMSLP S3 L D 0 17 10 50 01 00 1
7aL¥CLG08 = wewmm_SMC ADAPTER EN g AJ8 | ACPRESENT GPI 81 stpalALS o TP PMSLP A L n
2
ANA AP4
w10 0 e PM SLP_SO_L 461420_1 w2 oy PM BATLOW L - BATLOW/ GPI O72 SLP_SUs* PM _SLP L .
\ os |1 PCH PM SLP_SO_L P34 sLp_sor sLp_Lan [AI7 TP_P LP LAN L o
3l 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
UO500
BROADVELL- ULT
2G&Gl?
SYM 9 OF 19
7 o qom—EDP_BKLT PWM - B8 | epp pricTL 9 DDPBfCTRLCLKTIWE_‘%@ 0
o 12 qoo—EDP_BKLT EN A9 | epp BKLEN % (PREBCTRDATA - DP_TBTSNK( DATA %0
Cc6 - DDPC_CTRLCLK] =DP_TBTSNK1_DDC CLK .
s qmEDP_PANEL PWR o ™0 | EDP VDDEN 2 (PRECCTREOATA DiT l"'. =DP_TBTSNK1_DDC DATA m@ o
1 TBT PWR REQ L U6 | by roae/ ot 077 E
3 m@%‘_ﬁw Pl RQB*/ GPI O78 [ Socelh €5 DP TBTSNKO AUXCH C N
1 omy_AUD | P_PERI PHERAL DET g PIREH/ GPIOTS g o B T -0 TBISNKL AUXCH C N =277
SSD BOOT Pl / GPI 0BO DDPC_AUXI ———y———— — 2= L= (B 0
%2 15 G - RO B5
< DOPB_AUXP DP_TBTSNKO_AUXCH C P 57
w TP _PCl _PME L - ADA | pver (1PY) o DDPC_AUXP) A6 @=p=DP_TBTSNK1 AUXCH C P ~m o
nugm CODPWRENL o Uleios
w 15 qyDP_AUXCH 1SOL_L - &Pl 052 bore_tp0 B o, DP TBTSNKO HPD ~ amyes
7118 ENET_LOW PWR GPI 064 popc HeoL A8 =DP_TBTSNK1_HPD o
o 12 AUD_PWR _EN =' RS | cpi o51 e e — A
7 13 g AUD_| PHS SW TCH EN . 4] cricss Epp_ e D6 o DP I NT_HPD am =
=PP3V3 S5 PCH GPIO .o
=PP3V: P ] 12 12 15 10 26 65 68
R1405 1K 2 PM PWRBTN L 1310 30 75
5% 1/20W M 201
R1410 10K 2 PM BATLOW L 1327 3
R1452 10K e Eaw e e PCl E WAKE L
z 2 5% 1/20W M 201 s
R1455 10K 2 PM CLKRUN L 1330 1
. ~ 5% 1/20W M 201
R1460 100K 2 PM SLP_S5_L 1330 6
RI461 100K . p o% T2W W 201 pM PS4 L 1318 31 37 38 64 65
R 2 100K 1 2 O% 1M20W W 201 py g p S3 L 1317 15 30 64 66 71
R1463 100K . p 5% 120W W 201 pp glp 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-
R1I442 100K 1 2 : ﬁm ; jﬁi AUD | P_PERI PHERAL _DET _ ,, », P PM PCl / ,mx : |
1 100K 7% OOT . "
j 3 L 2 5% 17 20W NMF 20T 58D B 2e | 051-1573 | D
R1445 100K 1 2 QDD PVWR EN_L Appl e I nc.
R1446 100K 1 2 % TTZOW M 20T 5p AUXCH | SAL_L S 8.0.0
R [ 100K 1 2 S% TTEOw 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
RI449 100K 1 \\2 o% TZ0W W 20T A(p | pHS_SW TCH_EN o THE FoSEESKR AGREES TO THE FOLLOW NG
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
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100k pull-up to 3.3V SUS required.

SYNC _DATE=10/ 23/ 2012

ISYNC MASTER=J41
TTLE

PCH PCl e, USB, LPC, SPI , SMBus

OM T_TABLE
PCle Port Assignnents: CRI TI CAL USB Port Assignnents:
o s PCI E TBT D2R N<O> F10 [ perns_Lo WoUU ANB USB _EXTA N 55 74
oo POLE TBT D2R P<0> 07 B0 | pegps 1o PRONDUELL-ULT (A% g USBEXTA P omen Ext A (LS/FS/ )
Thunderbol t | ane 0
o171 25 PClE TBT_R2D C N<O> @23 |pETN5_LO  SYM 11 OF 19 AR?
s @n POE TBT ROD C P<0> o @2 lpemps to o seo-iae-o o Ext B (LS FS/HS)
AT g USB_EXTB P D oo
o1 71 28 PCl E TBT_D2R N<1> F8 | pERNG_L1 AR SB_BT_N a5 7
o712y PCOLE TBT DPR P<1> - =P |PERPS_L1 AP USB_BT P BT
1 2° g USB BT P~ yan
Thunderbolt lane 1 o 2 PClE TBT R2D C N<1> B23 PETNS_ L1
o 71 25 (OO} PCIE TBT _R2D C P<i1> ¢ A23 | peTPs L1 ARLO USB IR N 6o
B AT10 USB IR P IR
o
R PCl E_TBT_D2R N<2> HLO | peens L2 — e—e—————————CD
81 71 25 m%‘ﬂ PERP5_L2 AMLS USB_TPAD N 36 71 74 Trackpad
Thunderbol t | ane 2 I PCl E TBT R2D C N<2> B21 PETNG_L2 M’_“M@% 71 74
mnos o POE TBT R2D C P<2> o 1 lperes L2 AML3 TP_USB 5N o Unused
ANL3 use
- PCl E_TBT D2R N<3> E6 | pers L2 1P USB 5P -
anasmmy PCLE TBT D2R P<3> 4 F6 Iperes 13 APLL TP USB CAVERAN
o
Thunderbolt |ane 3 i . PCl E TBT R2D C N<3> B22 PETNG_L3 ANLL TP USB CANERAP " Reserved: Canera
wnws@m PO E TBT R2D C P<3> o A1 lpeTps 13
ARL3 TP_USB_SDN o )
81 71 66 PCl E AP_D2R N Gl | perng %Eg Reserved: SD (HS)
o n o PG E AP D2R P ; F11 | perps wl g
Ai rPort ot 1166 PCIE AP R2D C N 29 | peTng E 9 USB3 Port Assignnents:
ane@mp PO EAP RRDCP o 890 perpes | 20  gu USB3 EXTA D2R N o e
H20 B3_EXTA D2R P 35 71 74
a1 m— e o % e paamp .. a9
. - PERP4 B34 USB3 A RPD C P
- . I ep——0P2 EAIA Rel) U T roory o5 72 74
Reserved: FireWre - TP _PCIE FW R2D CN B29 | petra ’
« TP _PCIE FWR2D CP & 29 | peres E18 USB3 EXTB D2R N o6 717
_— F18 o USB3 EXTB D2R P o 72 74
74 71 68 USB3RPCI E SD D2R N GL7 | PERNL/ USB3RNG B33 Ext B (SS)
USB3_EXTB_R2D C N
F17 66 71 74
b Card Reader 7oy USBSRPCIE SD D2R P g P17 | PERP1/ USB3RP3 (755 o USB3_EXTB R2D C P o w11
(& Ethernet if combo) 74 66 USB3RPCI E SD R2D C N €30 | pETNI/ USB3TNG
74 o0 oo USB3RPCIE SD R2D C P &— L | PETP1/ USB3TP3
AJ10
81 71 3 PCl E_CAMERA D2R N F15 | bERN/ USB3RNA USBRBIAS*M « PCH USB RBI AS
81 71 34 PCl E_CAMERA D2R P G5 | peRpP2/ USB3RP4 13?_5:5;5810500 AJ10 2 54mm
canera o PCl E_CAVERA R2D C N B3L | b/ UsB3 T A0, Ne 2276
o1 50 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPA | AMLO %‘éow
2201
NCx-E22_| RsvD oo/ GPl oo AL3 XDP_USB _EXTA OC L s
NCx-E22 | RsVD ac1*/ GPl 41| ATL XDP_USB_EXTB OC L A
1 s _PP1VO5_SOSW PCH VCCUSB3PLL s PCH PCl E_RCOVP A27 | pc E_RCOWP oc2*/ GPl oaz| A2 - XDP_USB_EXTC OC L T 1 16 =
B27 | pai E_I REF ocs*/ Gl ous| AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
o
1/ 2
201, OM T_TABLE
PLACE NEAR-UDS00 A27 2 S4mm CRI T1 CAL
|8, 9151010
BROADWELL- ULT
2qgr2
—~ SYM 7 OF 19
7 71 3 gy LPC_AD<O> R gzg gg LAAN 2 LPC _AD_R<0> o VL4 | (ABD SVBALERT*/GPI o1l A2 o PCH SVBALERT L 1
75 71 LPC AD<1> ad b 1 2 >7 LPC AD R<1> AWL2 || A1
<D T 20T | e AD Reos " Aviz | | AP2 g SMBUS PCH QLK myypya v
: n :@ LPC _AD<2> R1542 33 TAAASI i LPC AD R<2> AY12 || app 0 SMVBCLK] ﬁ:i Sveus ECH DA$A s
75 72 35y LPC_AD<3> R1I543 33 2 b”: 1720w LPC_AD R<3> AWLL || Ap3 5 SVBDATA —— 222 L DRy @171 78
wnwqmLPC FRAVE L RISAA 33 inaA2 o ore o LPCFRAVE R L o AIZgiemmer g SMOALERT/GPIOGO| A2 g WOL EN s
[ SMLOCLK|_ANL SM._PCH 0_CLK w75
75 47 @M SPI 7CLK @ SMUDATAMA—_“M@ 41 75
1 PU) . n
CS0 Y7 " SML1ALERT# pul | -up not provided on this
s a7 @M‘_O SPI 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ 0 page, may be wire-ORed into other signals.
Y4 * B
69 M‘—O SPI 7?&.10 SML1CLK_GPI 075 AU3 SML PCH 1 CLK s O herwi se,
w TP _SPI_CS2 L - 2q s _ss2* SMLADATA GPI 74| A8 oy SM. PCH 1 DATA D s
IPY) @
75 47@M SPI _MOSI
(1 POTI PD)
75 av@M SPI 7II\IIFEO » (1 PU I PD) CL?CLK% 69
75 a7 m@%ﬁi SPI 12 é (1PU 1 PD) CL?DATA&“M 69
1Py
75 47 10@y—SPl_1 O<3> o FllsP 18 |O CLRST* A4 g TP CLINK RESET L
1Py -
=PP3V3_SUS_PCH GPI O o8
=PP3V3 SUS PCH VCC SPl . 6
R1580 100K 1,\/\/\/2 XDP_USB EXTA OC L 14 16
RIS81 100K 1 \\AT2 o 1720% W 20T YpP_USB_EXTB_OC L 1416
RIS82 100K 1, \A72 ¢ TFZ0W W 20T Xpb USB EXTC OC L 116
R1I583 100K . . o0 T20W M 20T % e ySBEXTD L 1016
SPI _| O<2> 1447 75

) ng4g 1K i pn2
1K 5% 1720W WM 20
IAANZ

5% 17 20W NF

20

1 SPI _| O<3>
PCH SMBALERT L

_m'g_l—msgo 100K 1 VA2 5% 1720W MF 20
100K LAAN2

5% 17 20W NF

20

i\/‘ﬂ_EN

14 47 75

14 71

BOM_COST_GROUP=CPU
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8

7

6

4

BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQD: H

=PP3V3 SO0 PCH GPl O 1; 15 15 15 26 65 68

RAMCFG3: H| | RAMCFG2: H  RAMCFGL: H

R1631' |'R1L636 R1635*

100K 100K 100K
5/QZOW 1/ 2!

15 16 18

15 16 18

15 16 18

15 16 18

9 CBD =TBT_G2SX BIDIR A >_ K

D1600

TBT_GO2SX_BI DI R,
DPHDM MUX_SEL_TBT,

OM T_TABLE
CRI TI CAL

68

5517 16 8 6

requires 100k pull-up to SUS
requires 100k pull-up to TBTLC

BAT54XV2T1
500523

R1600*
1y
1250

i

18 16 15 13

2 0201
NT_L

71 3% 15 (TN TPAD_SPI

68 65 26 18 15 13 12

OO

%

, PBow
201

TPAD_SPI

2

* R1682

I NT_GPI O46 L

=PP3V3_S0_PCH GPI O

15

10 15qery—XDP_PCH GPI 076 - Pt
16 16 15, XDP_M.B_RAMCFQD AU2
HDM _TBT MUX_SEL_GPI O12 - AW

TP MEMVDD SEL 1V5 L o ADG|

16 15q@my—XDP_LPCPLUS GPI O PR
16 15 o XDP_PCH _GPI 017 -3
weqp SDRESETL ~~ ~~~~ ADS|
s SMCWKE SO L 0000 ANS
s _TPAD SPI_INT_GPI (28 L > D7

s 15 _TPAD USB | F_EN - AN

o %2 15 m—SSD_PVR_EN - A8
PCH TBT PCIE RESET L - AP1

- PL4

715 (oM} HDD_PWR_EN

16 15gry—XDP_SDCONN_STATE_CHANGE_L - TS
o 15 @om—SD_PWR_EN - K4
2 15 @ 1BT_PWR EN - AB6
115 @@ XDP JTAG | SP TCK -
1015 q@mXDP_JTAG | SP_TDI -3
115 @ JTAG TBT TVS PCH - P3
o 15 qm—PCH HSI O PWR EN -T2
w15 qom—TPAD_SPI | F_EN - AT3
1 ls@%..ﬂ
a7 ls@M..ﬂ

115 om—CAMERA_PVWR EN_PCH AGE

s _TPAD SPI I NT GPI O46 L AR
16 15y XDP_M.B_RANMCEGL AVB

16 15y XDP_M.B_RAMCF&2 AMR

52 15 (M} SSD_SR _EN L P2

4

a1 15 (OO} AP_S0I X WAKE SEL c4

SSD _RESET_L

CAM PCl E_RESET_L

L R

L2
N5
PCH TCO TI MER DI SABLE V2

wboo THERMTRI P* 39 75 .
BROADVELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
2@E&A2 RO N+/ Gl os2| V4 =TBT_Cl O PLUG EVENT 1 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pull-down.
SYM 10 OF 19 § serrd T4 LPC SERl Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
BMBUSY*/ GPI O76 —‘-‘d—® e
P g pcH cPl_cowe AWLS s PCH OPI_COWwP
rsvol AF2 NC PLACE_NEAR=U0500. AWL5: 2. 54mm
LAN_PHY_PVIR_CTRL/ GPI OL2 'R1655
RsSVD 1PS2 N\ 49. 9
GPI OL5 (| PD- RSVRST#) éogéow
GPI 016 GsPl 0_cs+/ el o3| RE PCH GSPIO_CS L 15 5201
Pl o7 GsPlo_cLi/ cpi g4l L6 PCH_GSPI 0_CLK 1
Pl 24 BRpLp_M SOl cPI 085 N6 PCH GSPI 0 M SO s =
GPI @27 (1 PD- DeepSx) ??Bbopmgzrgvl g6l L8 PCH GSPI 0_MOSI 15
GPl 28 Pl 1_cst/ el o7 RY TPAD SPI_CS L 1537 75
Pl 26 aPilawari sl LS o  TPAD SPI_CLK oo s 57 7
Pl 056 FFBLj—M S0/ GPI B N7 g TPAD SPI_M SO ams o
G o7 aspl_wosi/opi ool K2 o TPAD SPI MOSI oD s 5 7 _PLT RESET L s s
GPI 068
Pl 059 UARTO_RXD/ GPI wlL‘L@ WAKE L 15 31 1R1671
1 oss uRro T P ooz K3 o HDM TBTMUX FLAGL e oK
Pl on uaRro RTs /Pl o3 92 o JTAGISP TDO amuw L6
" Gl
@l o8 UARTO_CTS*/ GPI 094 - AP_RESET L o o
Pl 19 OO uaART1_RXDY GPI m% 15
[N

aPI 060 &3 UARTL_TXDY &Pl o] &2 PCH _UART1_TXD

HSI OPC/ GPI O71
GPI 013

GPI 014

GPl 25

GPl 045

GPl 046

GPl

GPI 010
DEVSLPO/ GPI G383
SDI O_PONER_EN GPI O70
DEVSLP1/ GPI G388
DEVSLP2/ GPI G389

T8 Bk

UART1_RST*/ GPl &2
UART1_CTS*/ GPl O3

| 2C0_SDA/ GPI O4
| 2C0_SCL/ GPI G5

| 2C1_SDA/ GPI G8
1 2C1_SCL/ GPI O7

SDI O_CLK/ GPI 64
SDI O_CMY GPI 065

(PRESRERRERLC

SDI O_D1/ GPI 067,

A A s

I8 o PCH UART1 RTS L s

J4 * PCH UART1 CTS L 15

SDI O_D2/ GPI 068
SDI O_D3/ GPI G869

15 16

15 16

15 16

R1616 should al so be stuffed if

15 66

pl at f orm does not use SD card

15 38

15 36

15 37

15 32

15 71

15 16

15 66

15 25

15 16

15 16

15 18

15 63

15 37

1571 STUFFED R1632

15 18

15 32

15 31

15 38

15 18

15 71

15 71

15 65

R1641 1K 1 2
/\/\/\/ 5% 17Z20W
=PP3V3 S5 PCH GPI O 13 00
=PP3V3_S3RS4_PCH GPI O o
=PP3V3_S3SW SD_RESET w
=PP3V3_S3_PCH GPI O o
=PP3V3_S3RS0_CAMPWREN 10 40
=PP3V3_S0_PCH GPI O 12 13 15 10 20 05 08
=PP3V: RTBTLC P! 1O e
TBTLC for CR, SO for RR
R1610 100K 1 2 XDP_PCH GPI O76
/\/\/\/ 5% 17 20W NF T
R1614 100K LAAA2 XDP_LPCPLUS GPI O
RIG15 100K 1 a2 o0 T200 T 0 XDP PCH GPIGLY
o SD_ON_M.B
R1616 100K LAAN2 SD RESET L
RIG17 100K 1 \Aa/2 o0 1720w W 20T SVe WAKE SCI L
R TOOK 1 \AA 2 o 1720w M 20T 7PAD SPI I NT_L
R1619 100K LAAAZ 5% I720W M 201 TpaAp USB | F_EN
R16 100K 1 \An2 : ﬁm ; igi SSD_PWR_EN
R1622 100K LAAA2 HDD PWR EN
RI623 100K 1 \A\72 o0 T720W M 20T Xpp SDOONN_STATE_CHANGE L
R1624 100K 1,/\A"2 2% SD_PWR_EN
RI625 100K 1,\\72 20 T20W W 20T TRT puR EN
RI626 100K 1Az o0 T20W W 29T Xpp JTAG | SP TCK
RIB27 100K 1,/\a"2 2% T20W W 200 XDP JTAG | SP TDI
R1I628 100K 1 \\72 o0 T20W W 29T JTAG TBT TVS PCH
RI1629 100K 1,372 7% V200 W7 29 PCH HSI O PWR EN
R1I630 100K 1\ \n72 2 T20W W 20T TpAD SPI | E_EN
R1632 100K 1 o R ) poM USE MLB
RI633 100K 1 \\A\5 % TTZ0W W 20T CAVERA PR EN_PGH
W\/ 5% 1720W W 20T
R1637 100K 1 2 SSD SR EN L
R1638 100K 1%2 5% I720W 201 AP SOI X WAKE SEL
5% 17 20W NF 20T
R1652 10K LAAN 25— sow—r—zor—-PC-SERLRQ
R1670 100K LAAAZ JTAG | SP_TDO
5% 1720W W 20T
R1691 100K LAAA2 BT_PWRRST_L
5% 1720W W 20T
R1693 100K LAAAZ ENET_MEDI A _SENSE
5% 1720W W 20T
R1695 100K LA 25w C2 PSR_EN

s PP3V3_SO_EDP_SW 1 %% 2

F2 PCH |2 DA s
F3 PCH 1 2C0_SCL 15
A e PCH 12C1 SDA .
F1 g PCH I2CL SCL o
E3 TBT POC RESET_L oo =
D3, PCH STRP TOPBLK SWP_L am o
E4 ¢ ENET_MEDI A__SENSE am s
B e LCDIRQL ames
E2 g LCD PSR EN oo 55 o

R1694

10K
1/5/W

Pul | -up on TBT page

Requires connection to SMC via 1K series R

BOVI

75 37
75 37
75 37 15

75 37 15

15

15

CoST

o8 65 26 18 15 13 12 _=PP3V. P |
PCH GSPIO_CS L R1660 100K LAAA2
PCH GSPI 0_CLK R1I661 100K 1 2 5% I720W WF 20T
PCH GSPI 0_M SO R1662 100K LAAAZ D
PCH GSPI 0_MOSI RI663 100K 1,An"2 : ﬁm ; jgi
TPAD SPI_CS L R1664 47K LAAAZ
TPAD SPI_CLK RI665 47K 1 5, 5% I720W WF 20T
TPAD _SPI_M SO RI666 47K LAAAZ D
TPAD_SPI _MOSI R 7 47K LAANZ 5% 1720W W 20T
5% 1720W W 20T
AP_S0I X E L R1 100K 1 2
HDM TBTMUX_FLAG L 100K 1 \A N2 5% 1720W M 201
. ~ 5% 17 20W NF 20T
PCH UART1_RXD R1672 100K LAAA2
PCH UART1_TXD R1673 100K 1 2 5% I/20W WF 20T
PCH UART1 RTS L R1 374 100K 1/\/\/\/2 5% 17 20W NF 20T
PCH UART1 CTS L R1 375 100K 1/\/\/\/2 5% 1/ 20W M- 20T
5% 17 20W NF 20T
PCH | 2C0_SDA R1676 100K 1 2
PCH 1 2C0_SCL RI677 100K 1,\ANVVV2 5% 17Z0W W 20T
5% 17 20W NF 20T
PCH | 2C1_SDA R1678 100K 1 2
PCH 12C1_SCL 100K LAAN2 5% 1720W M- 20T
5% 17 20W NF 20T

SYNC MASTER=J41 SYNC DATE=01/19/ 201
—

"7 PCH GPI O M SC/ LPI O
d} Appl e Inc. ' 1573
®
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1

Extra BPM Test poi nts «=ppivos so xop - Merged (CPU PCH) M cro2- XDP o 1rse 0o =PPLVOS SO CPU VOCST
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 np2 o o o
. «DP BPM L <3> TP‘PGTP1803 DF40R%—16§)gﬁ? o 4y support chi pset debug. AR - Fosscomm XDP °
o TP-P6 > - Y 23 16 5 _XDP. T R181 51 2 1
» o - XDP_BPM L<A> i Tp g0 g 1R1830 e s XOP_CPUTGK o RABIS S VA trmowr l
e XDP_BPM L<5> 1~ ¢ 120 (O TDI and TMS are terminated in CPU. =
mo—==—=—==2=am TP1805 26w : =
_— XDP_BPM L<6> TP1806 s —
. ole}
o > XDP BPM L<7> i 't p1 87 7 sq@ry—XDP_CPU PREQ L OBSEN _AQ —— 100l o OBSEN 0 CPU CEGe17> am- v
TP- P6 o m—XDP_CPU PRDY L OBSEN_A1 —— 30 01> o OBSEN _C1 CPU CFG<16> ame D
8 7
ole!
s my—CPU_CFG<0> OBSDATA_AQ —— 0002 ome OBSDATA_CO CPU_CFG<8> ame
7 s oy CPU_CFG<1> OBSDATA_A1 -— 5 o6 g — OBSDATA C1 CPU_CFG<9> ame s
ole!
o my—CPU_CFGe2> OBSDATA_A2 PUNGET: Dol ECHIPUN OBSDATA_C2 CPU_CFG<10> ame
7 o oy CPU_CEG<3> OBSDATA_A3 -— ;2 ol6 1; -— OBSDATA_C3 CPU CFG<11> ams =
« + o> XDP_BPM L <0> BSEN B0 | Vo 2d00T2r o o1 | cesEN to CPU CEG<19> b .1
7 o omy—XDP_BPM L<1> OBSEN B1 =10 012 oms OBSEN D1 CPU_CFG<18> o
R DY g e = Jany]
s o CPU_CEGe4> COBSDATA_BO —— 20017 e OBSDATA DO CPU CFG<12> am:
o oy CPU_CFG<5> OBSDATA_B1 20 29 oo OBSDATA_D1 CPU_CFG<13> .
— - g g 3 = <
XDP 7 o r—CPU_CFG<6> OBSDATA_B2 =10 0122 ome OBSDATA D2 CPU CFG<14> ame
CPU VOCST PWRGD R1800 1K 1 ) o oy CPU_CFG<7> OBSDATA B3 =290 0135 ome OBSDATA D3 CPU CFG<15> ame
e = = OB 2. 5Amm 50 17 20W —MF 20T 38 5 o437
XDP s XDP_CPU_VCOCST_PWRGD PWRGD HOOKQ T Dl ECR L TPCL K/ HOOKA NC
15 3 13 PM PWRBTN L R1802 0 1 2 s XDP_CPU PWRBTN L HOOK1 - 2 4 o | TPCIL K#/ HOOKS
= ~J3: 2. 54mm 50 17 20W —MF 0201 bl O O o= NC
VCC_0BS_AB 44 5 o143 VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 00015 o= RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 1515 18
01 om PM PCH SYS PWRCK R1804 0 anpp2 o o s XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET L 1 7s Y E‘E;&%EE(_;EESOO?UAE; P
50 49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
1@ry—=SMVBUS XDP SDA SDA -2 gg 51 o DO XDP_PCH TDO ame s
+ >—=SMBUS XDP_SCL sa MR Dl EEHI Y TRSTn =| XDP TRST L
7 10 12 @ XDP_PCH TCK TCK1 -8 00l% o Dl XDP_PCH TDI oo e e
710 s qgmXDP_CPU_TCK TCKQ — 90017 - RIS XDP_PCH_TNS oo = = 7 C
XDP 60 5 o159 XDP_PRESENT#
16 12 (oom_PCH_JTAGX R1835 0 1,,52 . XOP XDP XDP 7] DP_ XDP CRITICAL
Pact RERR=0YB00 %28 8mm cgslog 11 |'R1831 c%slog 1 64 /N 63 1 ClS(gl 1C1806 leﬁDg ®
ST %Jﬁlsw 'efgg’;_ 518\SJC)847 T °§/AU T % i DVNLO6YK: 7 b
CERM: Xt 1 CERM: Xt X5R X5R 63
0201 zyéz'—': 0201 T T o 0L si GNAL_rx/t:DEL:owr\rsLoevu<_74|~_¥h
=5 J_ = ‘Pmm—n—zamn—d{_i-r_r Ap_CPY 100 ey R
L —NEARE 5T ® 5
XDP_CPU PRESENT L | CRI Tl CAL
(vl
addo ¢ .
DVN5LO6YK: 7 Eqﬁ'
S| GNAL_MODEL=DWMN5L06VK_7 fr—
~PLACE_NEAREJTS00. 53: 28 sfRl le N?\‘KI]EDB R IRST_L =
] =. - 53: 28mMm © - | =
L1 — XDP TRST L .
CRI TI CAL = XDP PCH TRST L fp e
- (vl
PCH XDP Si gnal s Qeds ¢ .
DMN5LOBYK: 7 SO
These signals do not connect to XDP connector in this architecture, only accessible S GNAL L LOBVK 7¥§5£ >
vi a Top- Si de Probe. Nets are |listed here to show XDP associ ati ons and to nmake cl ear (:P 1 —MODEL=DVNS =-'a
what restrictions exist on PCH GPl s when Top-Side Probe is used for PCH debug. U JTAG | sol ation —PLACE_NEAR=JTB00. 55 28nm mT[ e wq XDP_CPU TDI oD © 7
. . s _=PP5V_S0_XDPJTAG SO
PCH XDP Si gnal s Non- XDP Si gnal s Y —PP3V3 S5 XDPITAG SOL CRI TI(é:AIzI; .
XDP_M.B_RAMCFQD
> ‘o» TP1870 QLEA2 o
oy XDP_USB_EXTA_CC L S USB EXTA CC L am 'R1845 DMNSLOGYAG: T 5[ [0 |
WE_BASES - Cl8451 © SI GNAL_MODEL=DWN5LOBVK_7
1 o XDP_USB EXTB OC L TR USB EXTB OC L am s 0. 1%3:: U1V8:315 ?igvlj I o[ AT |o XDP_CPU _TMS o ¢ s
EAR=. . H mm © sl
1 @ XDP_USB EXTC OC L ™ TP1873 XsR_gé 2 TA TG 8 — M
XDP_USB_EXTD OC L PPe 201 Scte91 2 =PP1V05_SUS PCH JTAG
I JTp@EsTP1874 o w1 rmy—ALL SYS PWRGD 2la T3y Y4 XDP_JTAG CPU ISOL L o0 =
s XDP_SDCONN STATE CHANGE L _ — SDCONN__STATE CHANGE L 1 =
A = e RE BASESTROE NCx—L| NC NCLS s NC NO STUFF
1 15y XDP_M.B_RAMCFGL > TP1876 ) 7 10 12 P TA R1 1K 2 1
XDP_M_B_RAMCEG2 Hiald £ R
1018 XDP_M B_RAMCEG3 R TP1877 e XOP_PCH TDO  RI890 51 2,51
5 15T _IJ%L;TP1878 - =l X T28mm P 5% 17 20W M- 201
> XDP_JTAG | SP_TCK = JTAG I SP_TCK D o= = e X0P POH DL o RIBOL S AM Ao
" XDP_SSD PCl E3_SEL_L R188T 1K XDP
< SSD_PCl E3_S 88 LD — 121012 _XDP_PCH TNB R1892 51 - 1
1 - XDP_SSD PCI E2 SEL L R1882 1K 1app2 o~ ¢ NOTE Mist not short XDP pins together! T e A STUFE
1 oo XDP_SSD PCIEL SEL L R1883 1K LAAN 2 7216 12 _XDP_PCH TCK R1896 51 - 1
5% 17 20W M- 20T - | = . N mm 5% 17 20W NF 20T
1 o XDP_SSD_PCIEO_SEL_L R1884 1K 1 2 SSD PCIE_SEL_L . NO STUFF
NNV 59T zoWw— 20T < XDP_P! TRST L R1897 51
-ca> XDP_LPCPLUS_GPI O = LPCPLUS_GPI O o N PO TR R B AN o
* ii ::CH PLOL i TP1886 =
15T CH GPl O76 .J%GTP]_SB?
15— XDP_JTAG | SP_TDI JTAG | SP_TDI oo w0 A
VARE_BASE=TRUE — SYNC MASTER=WFERRY J43 SYNC DATE=12/21/ 201
Unused & MLB_RAMCFGx GPl Os have TPs. " CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. >z g emNe e
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
JTAG I SP (non-TMB) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. 8 8.0.0
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. TH]:E .I“S;,g.:mpml: A?ngNpsl: ERTY:
I THE
SSD _PCI Ex_SEL_L straps are connected via 1K to common net. R POBLOSOR AGREES TO THE, FOLLOW NG
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. |: L&@gﬂ;w ﬁwo“..ft"‘ ITN O DENCE
BOM_COST_GROUP=CPU SUPPORT |' 1\ N1 s ateamg ! SHIT TN WHALE R PART
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System RTC Power

Chi pset uses 24MHz crystal,

s _=PPVBAT_G3H SYSCLK

. . Coi n-Cel | : VBAT (300-ohm & 10uF RC)
This looks a little ugly to support : .
new and ol d parts. Wth GeenCLK Rev C No Goin-Cell: 3.42V G3Hot (no RQ)
pin 5 nust receive S5 power (Stuff R2042) e 15 _=PP3V3_S5_SYSCLK
Coin-Cell & G3Hot: 3. 42V G3Hot
Coin-Cell & No G3Hot:
No Coi n-Cel | :
GreenCLK 25MHz Power 1 _=PP3V3_S3RS0_SYSCLKGEN No bypass necessary
Must be powered if any VDDI O is powered.
CAM XTAL Power s _=PPVDDI O S3RSO CAMCLK ~ I’ 3
TBT XTAL Power «« =PPVDDI O TBTLC CLK 2 §
8
C19241: C1922: [1C1902 ~
0. 1L§5:: 0. 1L§N e %&JF U1900
XsR_gé 2 XsR_gé —F xgé" SLG3NB148CV
201 20 0201 TGN
CRI TQIFCAL
VI OE_25M A 32. 768K
< CKPLUS_WAI VE=Pwr Ter n'QG1j_ 6 Vi CE_25M B
C%ng('):5 R1905 = Vi OE_25M C §5M7A
5M B|
2 H 1 7+ SYSCLK CLK25M X2 0 2 + SYSCLK CLK25M X2 R - 25M g
CRI TI CAL 5% NO STUFF -
0201 5% 25V / -
iR ~ Y1905 W' |'R1906 vour
NCX9=—  sm 3. 2x2. 5MMm iMm ap  THRM
NCXS'=  25. 000MHZ- 12PF- 20PPM Eé‘éow —— PAD
C%29Pc|)36 © OMT ,361 NEIEI s
1012 « SYSCLK CLK25M X1
é&, NOTE: 30 PPM or better required for RTC accuracy
= R
201 £
NC RTC CLK32K RT!
PCH 24M+#z Cryst al FRKECBASETROE ™ ROLTE
CRI TI CAL 5%
+/-0. 1PF 150w
& - Y1915 W |'R1916
0201 NCX :@NC 24. 000MHZ- 20PPM 6PF 1M
NCX ow
2201

C1916 o NC 3. 20X2. 50Mvt SML
v
[

PCH ClLK24M XTALI N @ 2 s

-0..1PF
= &
PCH 24MHz Cut put s
R1927 —— LPC_CLK24M SVC .-
s v > LPC_CLK24M SMC R _ 1A% 2 LPC CLK SMC
T ' o 126w

1

s =PP3V42 G3H CSPWRGD

oD -

e 17 =PP3V3_S0_SB_PM

95
0. 1UF
ng]%OKl X5R- CEl
2
o R1963
s 1/ 20W
74LVC2Q08GT/ S505 M-
NO STUPE o« ALL_SYS PWRGD | 15—~ SOT833 028
R1951 U1950) = PM SO_PGOOD
* - SRU_VR_READY 1 2 CPUVR_PGOOD R 2| o8 NO STUFF
s CPUVR PGOOD 156w R1961*
- o1 100K

BYPASS=U1950: : 5MM
C1950

Source & 32kHz / 25MHz Cl ock Gener at or

GreenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal

- XDP DBRESET L 1,2, 2
12 M/
1

VBAT and +V3.3A are
internally ORed to
create VDD _RTC OUT.

+V3. 3A shoul d be first
avai | abl e ~3. 3V power
to reduce VBAT draw.

CH_CLK32K_RTCX1

SYSCLK CLK25M CAMERA
SYSCLK CLK25M TBT
=PPVRT o

SB RTC Power

1C1910
L 0P

PCH CL K32K RTCX2

PCH Reset

=PP3V3_S0_SB_PM

PM SYSRST L D s

SI LK_PART=SYS RESET

PCH PWROK Gener ati on

PM_PCH APWROK

75 39 38 27 26 (TR SMC_DELAYED PWRGD

%
1/2§¥V
201,

U19502

TIE\
‘F/

NO STUFF WF: Do we need this?

CKPLUS_WAI VE=UNCONNECTED_PI NS

74LVC2Q08GT/ S505
SOrg33

2

=
~

s SYS_PVWROK_R PM PCH SYS PWROK {OoTy 13 16 38 75

4
CKPLUS_WAI VE=UNCONNECTED_PI NS

o
S

N
'S:

&5

o
=

Menory VTT Enabl e Level - Shifter

CPU out put

e =PP1V2_S3_MEM VTTPWRCTL

is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(nin).

=PP3V3 SO MEM VTTPWRCTL

68

1
1 o 0
C%.9179 L S 330K ~ TPS51916 I (leak) = +/- 1uA
Yo 1 50w Vih(min) = 1.8V

O G561 TARELITCGF 2201 33uW when driven-1ow
3 CPU_MEWTT_PWR _EN_LSVDDQ 2]A o> 4 VEMV PWR_EN
> 12> VAKE_BASE=TRUE —

NCx—L|NC NGS5 NC — =DDRVTT EN o 5
G\D

=PP5V SO0 PCH STRAP

PCH ME Di sable Strap R0

S| GNAL_ MODEL=DIMN5LO06VK_7

S| GNAL_ MODEL=DIMN5LO06VK_7

s [T SPI _DESCRI PTOR OVERRI DE_L 1

8)16920 &

DIVNS = >

o5 1 s _=PP3V3RIV! W PCH V HDA %il- kK
ol & T
R

SPI _DESCRI PTOR _OVERRI DE_L S5V

SPI _DESCRI PTOR_OVERRI DE

o
+1s V' gls

Q1920
DINSL 06\ ds
VER 3

ol T3 7o

"
2[G™ T

12 75

PCH uses HDA SDO as a power-up strap. If low, ME functions normally.

If high, ME is disabled. This allows for full

re-flashing of SPI ROM

SMC controls strap enable to allow in-field control of strap setting.
Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.

e =PP3V3_S5_CSPWRGD

VCCST (1.05V S0) PWRGD

T 6515 16 55 68

1
C1930: oriTicaL [[R1931
0.1UF —— 10
ol 74AUP1IR09 1720w
ol WS SR
ot s 17 16 _ALL_SYS PWRGD 2|a 4 CPU_VCCST_PWRGD gy o 16 72
7 60 64 55 10 13 ry—PM SLP_S3_L 1ls
2 |NC
NC GND

PART NUMBER

DESCRI PTI ON

REFERENCE DES CRI Tl CAL BOM OPTI ON

19750480

XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MV 85C

Y1905

SYNC MASTER=J41

TTILE

Chi pset Support
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6 5 4 3 2 1

8 7

GreenCLK 25MHz Power

Pl at f orm Reset Connecti ons NO STUFF
R2840 I 1608 =PP3V3_S0_PCH_GPI O
=PP3V3 S3 SYSCLKGEN ANNA — =PP3V3 S3RSO SYSCLKGEN ., 68 65 26 15 13 12 - = —
5%
e PLT RESET L gggolw < PP3V3 §5RSSR$0 SYSCLKGEN
NO STUFF NARE BASE=THUE
R2041 R2015"
—PP3V: VSCLKGEN 1 5 R2041/2 shoul d be stuffed for 10QK
°° M\%\/_ GreekCLK A or B depending on S2 rail 1/2@}@7 D
1720w 201,
%61 R2042 shoul d be stuffed for GreenCLK C THUNDERBOLT PULL- UP
REDWOOD RI DGE PLUG _EVENT | S ACTI VE- LOW ALWAYS DRI VEN ( PULL- UP)
R2842 > ( )
— MAKE_BASE
s v ZEP3VE_S5_SVYSCLK : 2 15 =TBT Cl O PLUG EVENT —  TRUE TBT GO PLUG EVENTI L 25 75
5% L = Jany]
1720w
0201
o =PP3V3_S0_RSTBUF Scrub for Layout Optim zation . .
cr Tl 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
} 158w o w2 =PP3V3_S4 SMC
'R2070 o1 6 0000 w2 2o _PP3V3 TBTLC
2071 ik
= Id 20w 030 'R2032
% gé NO STUFF Q@ 3
2 i%ﬁcem 2201 R2089 DMNBLO6VK- 7 ¢ 440K R2061 |t C2060 2062
0201 5 SOT563 %zow 1005 f— o/1UF i,zéow
LDz CAM POLE RESEES - rRO3L ., 2 v S Tz i — R
< y%bw & 22 2060
0201 > = TALVC2 07 SO pul | -up on PCH page
@ PCH TBT PCIE RESET L TBT PCIE RESET g Q030 FromRR . om JTAG TBT TDO iha 5 ide |ITAG ISP TDO gy 1O P
- s SMC PVE S4 DARK L — DNI\15L06¥5§-5[373”>J|__ From PCH sy JTAG TBT_TMS_PCH sloa fp,  ov4 QITAG TBT TMS = To RR
To SMC 3 SO pul |l -up on PCH page &D
=SMC _PME_SDCONN L Sl E T o
(]
» =PP3V3_S3_ SDBUE =
CRI Tl CAL
0 —
u74é&¥é%§& 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 assunes PCH JTAG GPI Gs are only used for
To PCH BYPASS‘U2°3°(:526§“1 N 1 Thunderbolt. If other ASIC JTAG signals are wired into these GPI Gs
0. TUE —— N5 different isolation techniques will l|ikely be necessary.
- Gfgg’;— ap T XNC Mul ti-router designs also require different circuitry.
RM:
0201 1 D JTAG ISP TCK = JTAG TBT _TCK oo =
Power State Debug LEDs = SDGONN_STATE_CHANGE_RI Q. ITAG ISP TDI _ JTAG TBT_TDI
DBGLED * 1* (TD~FARE_BASE=T = oD =
(For devel opnent only) =
«_=PP3v3_s5_DBGLEDS ~ R2094
PLACE S| DE=BOTTOM
Pin N61 needs a TP for Power to performi FDI M test
DBGLED DBGLED . h . N N
Renami ng the pins N61 and P61 to renpbve autonatic diffpari propert
R2091! R2095! ¢ P part property
1/22050 1/22%% s TP_CPU RSVD N61 — TP CPU RSVDN61
201, 201, s _TP_CPU RSVD P61 — TP CPU RSVDP61
DBGLED_SO =
A DBGLED
D2091 D2093 D2095
GEREN- 56 MCD- 2IVA- 23 GREEN- 56[\/[30— 2VA- 8 GREEN- 56 MCD- 2MA- 2. 65V
LTQHIG SM N LTQHIG LTQHIG SM
K PLACE sl DE=BOTTOM K PLACE sl DE=BOTTOM K PLACE S| DE=BOTTOM K PLACE sl DE=BOTTOM K PLACE sl DE=BOTTOM
SR PRRTESS o SR PaRTCSTEY ON S K PaRTESS o SR PaRTES0I 3 N SR PaRTESD o
1 Bae Q20|91 DBG‘Equogl RAM Confi guration Straps
DVNSLOBVK- 7 |2l DMNSLO6VK- 7 |l DVNSLO6VK- 7 |22 Pul'l -downs for chip-doan RAM systems
SOTS63 | 1 SOTS63 |1 SOTS63 |1y 16 15 (T} XDP M.B RAMCFGO
VER 3 = VER 3 VER 3 =PP3V3 S3RSO CAMPWREN 16 15 qoom—XDP_M.B_RAMCFGL
” " N = — R 16 15 (OO} XDP_M.B_RAMCEFG2
2[G™ sit 2[G™ Ssit 5[G”" Siz =PP3V3_S4_CAMPWREN 16 15
* RAMCFG3: L | RAMCF®: L | RAMCFGL: L | RAMCFQO: L
1 1
S4_PWR_EN = = = = BYPASS=U2030: : 3] R201%2K R201%3K
o = - C20301 % %
6 6135 97 3 13 M SLP S4 L BYPASS=UR2030: - Smm & 10E 1/ 200 1/ 200
oo aa 33 17 13 PM SLP S3 L R2034 BooT M, 28,
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
PWR EN R P! EN
BYPASS—U2030 3mT , U20394 CANERA 1 / 2 CAMERA V\F__@ a
1/%6w
Lgl\//‘ p— 3 Zhl’)Fl SYNC MASTER=J41 SYNC DATE=10/ 23/ 201
4 Proj ect Chi pset Support
L - BrRTRG, NOVEET T
d} Appl e I nc. 051-1573 | D
- R2030 o 8.0.0
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MEM A VREF DQ | MVEM B VREF DQ

CPU- Based Mar gi ni ng

NOTE: CPU DAC out put step sizes:

DDR3
DDR3L

LPDDR3 (1.2V)

| MEM A VREF CA

| MEM B VREF CA

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

VRef Di vi ders

Al ways used, regardless
of margining option.

R2223
s+ >—CPU_DI MVA_VREFDO 1,10 2 PPVREF S3 MEM VREFDQ A .,
1/Y98w  PLACE_NEAR=R2221.2: 1mm \ - I
201 R2222*
8.2k
1C2220 12
-4 20°§,22UF 201,
2 N
6361 %= R2220 )
MEM VREFDO A RC 12495 8R222K41
158w | 750w
R2243 201 5201
o 7 m—CPU_DI MVB_VREEDQ 1,10 PPVREE S3_IMVEM VREFDQ B
M PLACE_NEAR=Re241. 2 mm M NERERR-W BFFES: 3 Tm
% R2242!
8. 2K
1 C2240 v 2
-4 2°§,22UF 201,
2 N
855 =RV R2240
MVEM VREEDO B RC 12492
1/ /W .
R2263 201
o 7 cmy—CPU_DI MV VREFCA 1«5/'y1\/2—
. /?éé’w PLACEiNEAR——RZZfME. 5: égl
NOTE: CPU has single output for VREFCA 0201 § 2K
VREFCA. Connected to 4 DRAMs. 1
1C2260 vz
L 20°§,22UF 201,
2 N
855 =RV R2260
MEM VREFCA_RC 124.9,
1568w L
201 =

MEM VREG

DAC Channel :

PCA9557D Pi n:

Nomi nal val ue

Mar gi ned target:

DAC range:
VRef current:

DAC step size:

A B
1 2
LPDDR3 (1.2V)
0.600V (DAC: Ox2E.5)
0. 300V - 0.900V (+/ - 300nV)
0.000V - 1.199V (0x00 - Ox5D)
+73uA - -73uA (- = sourced)

6.36nV / step @ output

C
3
DDR3L (1.35V)
0.675V (DAC: 0x34)
0.337V - 1.013V (+/- 337.5mV)
0. 000V - 1.354V (0x00 - 0x69)
+82uUA - -82uA (- = sourced)

6.36nV / step @ output

C

4

0. 000V - 2.397V (0x00 -

+21UA -

LPDDR3 (1.2V)

1. 200V (DAC:. 0x5D)

0.800V - 1.600V (+/ - 400nV)

0xBA)
-21uA (- = sourced)

4.28nV / step @ output

0. 972V -
0. 000V -

+25UA -

DDR3L (1. 35V)
1. 343V (DAC. 0x68)

DDR3L

1.714V (+ - 371mV)
2.694V (0x00 - OxD1)

-25uA (- = sourced)

3.53nV / step @ output

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

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

BOM_COST_GROUP=CPU SUPPORT
—
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LPDDR3 CHANNEL A ( 0-31)

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

TTLE

LPDDR3 DRAM Channel A (00-31)

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

00 00
-1600- 32GB -1600- 32GB
EDFB232A1NA EDFB232A1NA
702 oy VEM A CAA<O> =~ Rlicao FBGA DQo| P9 =MEM A 0> o o 23 22 21 20 . =PP1V8_S3_MEM A3 FBGA B2
76 70 20 [y VEM A_CAA<1> . P2 | ca1 SYM1 o 2 Q1| N9 =NVEM A 1> 7o A SYM2 oF 2 B5
oo oy MEMA CAA<2> 07 welow ocg| 0 =MEM A DO<2> o A5 =
76 70 20 y—VEM A_CAA<3> > N3 | ca3 DQa| N1 =MEM A 3> 0 A6 E4
76 70 24 EM‘—NB CcA4 Dl M8 =MEM A 4> 70 Al0 \VDDL ES
76 70 20 (ry—VEM A CAA<5> - F3 |cas pos|_Me =MEM A 5> 0 u3 F5
76 70 24 @_I\/ﬂA_A_%&;‘—B CA6 DQs|_MLO =MVEM A > 70 w J12
0oy MEM A CAAS7> 07 B2 la ooy ML =MEM A DO<7> o s K2
78 70 24 [T MEM A_CAA<8> > D2 | cag Dl _F11 =MEM A 8> 7 V3 L6
76 70 24 @_NQA_A_%&;‘—Q CA9 D[ _F10 =MEM A > 70 u1o vss| Y3}
DQLO|_F9 =MEM_A 10> 20 N4
7624 7 NMEM A _CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM A 11> 70 68 23 22 21 20 _—=PP1V2_S3_MEM VDD2 A8 OM T_TABLE NS
76 20 7 [T MEM A CKE<1> - K4|cker  CRI TI CAL DQL2| E11 =MEM A 12> 0 A9 CRI TI CAL R4
bqLa| ELO =MEM A 13> 7 > RS
76 24 7 MEM A CLK P<0> I3[k T pQLal E9 =MVEM A 14> 0 D5 T2
o > MEM A CLK N<O> g 32|k c pQ1s| D =MNEM A 15> 0 D6 T3
pate| T8 =MVEM A 16> o [€3 T4
76 24 21 7 M A L<0> L3{ cso* DQL7| T9 =MEM A 17> 70 H5 5
s MEMAGCS L<l> 7 iecss baue| T10 =MEM A DO<18> © IS 2
pQLo| T11 o= —VEM A DO<19> D e Hi2 | VDD2
L8 [ pvp DQo|_R8 =MEM A 20> 70 J5 c3
3B [pvu D1l RO -~ =MEM A DQ<21> D J6 D3
P8 | pve poe2| R10 =MVEM A 22> ¥ K5 F4
= D8 | pvB D3| Rl =NVEM A 23> =3 K6 [e<]
popal C11 =MVEM_A 24> L K12 vsscAl | &4
76 70 24 21 [T MEM A _QODT<0> > J8 | cor pQes| CLO =MVEM A 25> - L5 P3
poee| @ =MEM A 26> » P4 VA
MEM A _ZQ<0> B3 |zcp b7 8 =MEM A 27> o P5 34
MEM A _ZQ<1> B4 |zcn Dcps| BlL =NVEM A 28> 0 P6
pQeo|_B1O =NEM A 29> o us B6
6 es 22 PPOV6_S3_NMEM VREFCA A - H | vREFCA DQBol B9 o> =MEM A_DQ<30> ao © 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_NMEM VDDCA F2 D12
AL L11 =MVEM A N<O> [ E6
1 NCx——— D@‘O,C—‘_‘—LE 70
9203:14711': A2 pos1 g Gll o= —VEM A DQS N<1> aD © B8 1 lvooca £S
0%, Al2 pas2_d_ P11 =MVEM A N<2> 0 L2 F12
ey NCx-AL3 | DQs3_g D11 =MEM A N<3> 70 Ve [
B1 ]
NCX——— 'SS
NG B13 paso_T]_L10 o=t =MEM A _DQS_P<0> D o 23 22 21 20 _=PP1V2_S3 _MEM VDDQ ALl vSSQ H10
NC)# NU DQs1_T| GLO =NVEM A P<1> 70 C12 K10
NCxT13 pos2_T| P10 o=t =MEM A _DQOS _P<2> D E8 L9
NG ul pQs3_T|_DLO o=t =MEM A _DQOS _P<3> D E12 M6
u2 Gl2 ML2
NCX———
NCx—12 | LA« NC H8 N6
NCx—1L3 | L K9 o NC Ho P12
[ R8 «NC H11 R6
Jg \VoDo T62
J1 T1
o8 23 22 21 20 _=PP1V2_S3_MEM VDDQ R ) P
CRI TI CAL K11 =
JiC23OO 1C2301 |1 C2302 (1 C2303 |1 C2304 ([1C2305 |:+C2306 AECZ3O7£C2334 L12
?8.0/1UF - Og.u/1UF — 1UF — :iLlBJF —1UF , = :iou/F — %SQ/UF %SQ/UF PF N8
2 X8k cERM 2 xsg— CERM 2 isg 2 xsg 2 ok 2 xsg 2 ><5\l§— CERM 2 Sok cerRM 2 CERM 12
0201 0201 202 202 202 202 0603 0603 2 R12
. U1l
1 —
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 (1 C2335 (1 C2336 |1 C2337
UF L TUF L TUF L 1ouF 7 L TouoF = L F o L 12P PF
10V T, 1% T, 8% T, ¢ T, 3¢ T, T, &84 %
—F X5R 2 XoR 2 x5R 2 X5R- CERM 2 X5R- CERM 2 &, CERM 2 &, CERM —F &, CERM
2062 2062 202 0603 0603 2 2 2
1
o8 23 22 21 20 _=PP1V2_S3_MEM VDDCA -
1C2310 [1C2311 |2 (2312 PLACEMENT_NOTE:
1UF — 1UF 10UF
07 T, 10V T, 5V uF caps are share et ween
2 190 2 190 2 s 10uF h d bet DRAM
35 35 3REsERM Di stribute evenly.
o0 23 22 21 20 _=PP1V8_S3_MNEM =
CRI TI CAL CRI TI CAL
1C2330 [+ C2331 |1 C2332 |1C2333 [+ C2338 [:1(C2339
%%F f— %%F f— Zal.g%UF f— %—EWUF f— 1°2va 1°2va
—F XoR 2 X5R 2 X5R. CERM 2 X5R. CERM 2 8>CERM —F 8>CERM
2062 2062 0803 0603 2 2

BOM_COST_GROUP=DRAM
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LPDDR3 CHANNEL A ( 32-63)

00 00
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232A1NA EDFB232A1NVA
76 70 24 EM‘—RZ CAO FBGA D[ P9 =MEM A 32> 70 o8 23 22 21 20 _=PP1V8_S3_NEM A3 FBGA B2
wwn - MEMA CAB<1> g @ Felea SYM1 o 2 pau| N8 =VEM A 33> N . SYM2 OF 2 o5
702 oy VEM A CAB<2> 5  Nicw pQe| N1O =MEM A 34> o A5 =
w0z o NVEM A CAB<3> g  NSicag DGa{ NLL =MEM A 35> 7 A6 E4
76 70 24 EM‘—NB CcA4 D M8 =MEM A 36> 70 AL0 \/DD1 ES
76 70 24 EM‘—Q CA5 [ple ML) =MEM A 37> 70 u3 FS
76 70 24 [T MEM A_CAB<6> > E3 | a6 DQs|_MLO =NVEM A > 0 w J12
76 70 24 @M‘—E CA7 DQ7| M1 =MEM_A 39> 70 us K2
76 70 20 [T MEM A CAB<8> > D2 | cag pge| F11 =MEM A 40> 70 Us L6
76 70 24 @_NQA_A_M;‘—Q CA9 D[ _F10 =MEM_A 41> 70 u10 vss| M6
pQiol_F9 =MEM A 42> . N4
76 24 7 MEM A CKE<2> K3|cxeo OM T_TABLE bpquil F8 =MEM A 43> 70 68 23 22 21 20 _—=PP1V2_S3_MEM VDD2 A8 OM T_TABLE NS
wourmy—MEM A CKE<3> 5  Kilcker CRITICAL  pQuzf Ell =MEM A 44> " A9 CRI Tl CAL R4
pQ13| _E10 =MVEM A 45> o D4 RS
7620 7 MEM A CLK P<1> 93|k T L4l E9 =MEM A 46> 70 B3 T2
oy MEM A CLK N<l> g 92k c pQLs| D9 =MEM A 47> 70 D6 T3
bt T8 =NEM A_DQ<48> o & -
MA_CS L<0> L3]csor boL7| 19 =MVEM _A_DQ<49> - s 5
76 24 20 7 @M‘_MC Ccs1* DQis|_T10 =MEM A 50> 70 H6 H
pQLo| T11 =MVEM A 51> 70 hL2 | VD2
L8 [ pvp DQo|_R8 =MEM A 2> 70 J5 c3
G [pvi pe1| RO o=t =MEM A DQ<53> D J6 D3
I bop2| IO =MVEM A_DO<54> ¥ K5 =
= D8 | pvB D3| Rl =NVEM A 55> =3 K6 [e<]
poeal CL1 =NVEM A 56> 5 K12 vsscA [ &
76 70 24 20 @M‘—Js ooT DQes| C10 =MEM A 57> 70 L5 P3
D6l 9 =MEM A 58> L P4 M
MEM A_ZQ<2> 8 |7 oe7| 8 =MEM A 59> 7 P5 4
MEM A_ZQ<3> B4 | zqn DQes| B11 =MVEM A > 70 P6
pQeo| B0 =MVEM A 61> o s B6
76 68 20 PPOV6_S3_MEM VREFCA A o H4 | VREFCA pQBo| B9 =MEM_A 62> . w9 B12
16 on 20 PPOVA M VREFDQ A o J11 | VREFDQ pQa1| B8 =MVEM A > o Cs
o8 2 22 2 20 _=PP1V2_S3_NMEM VDDCA , F2 012
AL paso_d L1l =MEM A _DQOS N<4> o e o
’ C:20‘!4.‘7|.L]J_F %x—’v DQs1_G GLL =MNEM A N<5> o B 1 \vooca F6
0%, A12 pas2_d P11 =NVEM A N<6> o L2 F12
By NCx—AL3 | DQs3_d D11 =MEM A N<7> o IV [
Bl @
NG L] QS0 Tl L0 g =MEM A DOS P<4> (o s w20 =PP1V2_S3 MEM VDDQ , All VSS9 Mo
Nox—T1] o pos1_T|_GLO = =MEM A _DQS_P<5> D c12 K10
NCxT13 pos2_T| P10 o=t =MEM A _DQOS _P<6> D E8 L9
NCx—YL pQs3_T|_DLO o —VEM A DOS P<7> D E12 VB
w G12 M2
%35 u12 [ H8 N6
SOV Nc[ K9 | NG Ho P12
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LPDDR3 CHANNEL B ( 0- 31)
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= ~ TBT_SPI _MOSI AA2 | EE DI o oas 6?3 $E¥ qu\rA ;?SAEI ;—Y xR
(TBT_SPL_MSI) 5 foi/1 gy, opanion 2 (TET SPI_M SO) ~ TBT_SPI _M SO Y3 | ge_po ols
(TBT_SPL_QLK) 6 lax 528 —IBL SPL_C5 L T EE_CS N va  TBT CLKREOQ L 1 1 1
Ty VomRiot X . TBT_SPI_CLK B e ak PO B CLKREQ 00 o fEe61 [Tg862 |'Re863
(IBT_SPL_CS 1)  1dcs
— — == USON 5% 5% 5%
N JTAG TBT TDI w2 1/ 20W 1/ 20w 1/ 20W
TBTROM WP_L 3gwe* R2829! "D e B 2201 21 21
o o m_JTAG TBT TV ™ - 2 2
TBIROM HAD L 7o K - I>_JTAG TBT_TCK A6 | Tox reFaLk 100 IN AR POLE CLKIOOM TBT B qm o Divides 3.3V to 1.8V
G\D THRM PAD) u Zﬁ}é‘/ + oo JTAG TBT_TDO U5 | 100 REFCLK_100_I N N_AD21  PCI E_CLK100M TBT_N amene RO895
2012 TBT_TEST_EN R6 | TEST_EN AA24 . SYSCLK CLK25M TBT R 806 =
< = TBT_TEST PWR GOOD V8 | TEST_PWR_GOOD X:TALEZS’QIJT AB23 - TP _TBT XTAL25QUT. * 2 SYSCLK QLKZ5M TBT v
- = AL_25_ 69 1%
1R2825 1;"EFSW o8 26 25 18 PP3v3 TBTLCB
=+ 60 725 $ $E¥§“§8 & :i’;g> E14 | pPSNKO_3_P TMU_CLK_QUT|_AM TBT_TMJ CLK OUT o 2726 25 4
5% 77 25 > D13 | pPSNKO_3_N NO STUFF T
20w = 1 1
2201 12 _DP_TBTSNKO_M._P<2>  E16| ppsnko 2 P R2899! 1R2896 R280%9< 1R2882
. DP_TBTSNKO_M_N<2> _ DI5| ppsnio_2_n bPSRC 3 Pl Al4 TP _DP_TBTSRC M._CP<3> ., IS Sow 1280 2 Poow
M= M
2 DP_TBISNKO M. P<1> 18] ppswko 1 p brsre s MBI TP DP TBTSRC M. Ch=3> ., 2, ¥é 201, 5%
= 7725 _DP_TBTSNKO_M._N<1> D17 | ppSNKO 1 N DPSRC_2_P| Al2 TP_DP_TBTSRC M._CP<2> 2625 IBT_EN ClO PWR L
1 s DP_TBTSNKO_M _P<0> _ E20| ppso_o_p e pPsRc2 N BLS TP DP TBTSRC M._CN<2> 1L w2 _TBT_DDC XBAR EN L
7725 _DP_TBTSNKO_M._N<0> D19 | pPSNKO_O_N pPSRC 1 P A0 TP_DP_TBTSRC M._CP<1> o0 2s _HDM TBTMUX SEL_TBT
T z ", N BlL TP DP TBTSRGC M. ONels 20 26 25 _TBIDP_AUXI Q _EN
17 s _DP_TBTSNKO_AUXCH P G4 | pPsNKO_AUX_P 5 DPSRC 1| o s _DP_TBTSRC HPD
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 16 25 2 e
2 DPSRC_0_N|_B9 TP_DP_TBTSRC M._CN<0> ) )
s yDP_TBTSNKO_M__C_P<0> C2820 DP_TBTSNKO_M._P<0> ,. - = DP_TBTSNKO_HPD ABS | DPSNKO_HPD 5 1. 1P DP TETSRC AUXCH CPS RZ%%% 1R020213<83
DPSRC_AUX_P| o 506 5%
- FUF T 6R e 1 12 DP_TBTSNKL M._P<3>  E6|ppsaki s p DPSRO_AUX M 92 TP_DP_TBTSRC_AUXCH CN w R2878' |'R2879 WS > Teow
s P TBISNKO M. C N<O> LeOc. ]| 2821 S sy o D LonKO M. N0 = v 100K DP_TBTSNKL M__N<3> 0> 100K 100K 2015|  |p200
0. 1UF xs‘;sz R 0% ) s DPSNKL_3_N DPSRC_HPD_ 0Dl AC2__ DP_TBTSRC HPD 2 1/ 28 5ow
1/ 20wW an )|
s cyDP_TBTSNKO_M__C P<1> C2822 DP _TBTSNKO M. P<1> ..., A 72 DP_TBTSNKI_M._P<2> ES | DPSNKI_2_P a8, .20
< P IBISNKO M. Pel> 2 2o _DP_TBTSNK1_M__N<2> D7 | DPSNK1_2_N =
st CERM GPl O 2/ TMJ_CLK_| N AC_PRESENT| Y2 TBT_GPI Q2 —PP3V TBT =
s DP_TBTSNKO_M._C N<1> C2823 DP_TBTSNKO_M._N<1> . -, 1 2 DP_TBTSNKI M._P<1>  E10|ppsnki 1 p &P O 3/ FORCE. PWH_L6 TBT_PWR EN P o220 2s =PP3V3 5S4 TBT
0. 1UF ><5R7 CERM - 7725 _DP_TBTSNK1 M. N<1> D9 | DPSNK1_1_N GPI O 4/ WAKE_CD_N|_H5 =TBT_WAKE L oD NO STUFE NO STUFE
s DP_TBTSNKO_M._C P<2> C2824 .||: DP_TBTSNKO_M._P<2> ..., 12 DP_TBTSNKL_M._P<0> _ E12|ppsnki_o_p GPI0.5/G 0 PLUG EVENTN Hv ok oo ¥T__TBT_O O PLUG EVERT L o R2884!| R2885!| ['R2886
0. 1UF 3 > D11 o | GPI 0_6_0D/ Cl O_SDA_ODL Y. HDM TBTMUX SEL TBT 25 60
XBR. CERM 725 _DP_TBTSNK1_M._N<O DPSNK1_0_N < 100K 10K 10K
s DP_TBTSNKO_M._C N<2> C2825 .|: DP _TBTSNKO_M._N<2> -, - o7 avcosa o 7 TBT GPILO7 5% 5% %
0. 1UF | 10% Z6Y 0207 ~ 7725 _DP_TBTSNK1_AUXCH P H3 | DPSNK1_AUX_P GPI O 8/EN_Cl O PWR_N_0D| V7 TBT EN C1O PWR L oo =5 = 120w 1 28W oow
826 HoR CERM 7 2 _DP_TBTSNK1_AUXCH N HL | DPSNKI_AUX_N @Plog/sx CTR_a| M =TBT BATLOWL am s = 2012 e B
DP_TBTSNKO_M.__C P<3> L2 DP_TBTSNKO_M._P<3> ., ., T o4l T TBTDP_AUXI O EN 25 20 20 2 _=TBT_BATLOW L
(R TETSIEO MG Bedz A o Hgrgey, plor oo o Pi - LIS LANKT Ut oPsia_HPD 1015 T3 TBT DBC XBAR ENL ... « TBT A Db PVWRDN
s my—DP_TBTSNKO_M._C N<3> C2827 .|| DP _TBTSNKO M. _N<3> .. R2831! 2o _TBT_B DP PWRDN
0. 1UF 'l %8R ceruv Took A _R2D C P<0> (24 | pA_Cl C0_TX_P/ DPSRC_0_P PB_Cl 02_TX_P/ DPSRC_0_P| _R24 TBT_ B R2D C P<0> oD 20 72 77 28 27 25 _1IBT_A_HV_EN
505 A R2D C N<O> E24 | pA €l CO_TX_N/ DPSRC_0_N PB_Cl C2_TX_N DPSRC_0_N_N24 TBT B R2D C N<O> ooy 2 7177 s0202s 1BT B HV EN
7 1s¢mry—DP_TBTSNKO AUXCH C P Cc2828 :||: DP _TBTSNKO AUXCH P .. ., 120W
0. 1UF | I 2% &Y, 201, A _D2R P<0> @2 | pa 0l Q0_RX_P PB Cl C2_RX_P|_R22 TBT_B D2R P<0> amz= ) )
1oy DP_TBTSNKO_AUXCH C N C2829 DP_TBTSNKO_AUXCH N . - A D2R N<0> E22 | PA_CI Q0_RX_N Peolce RxN M2 TBT B 2R N<O> am= Re8gf Regs?
0. 1UF Il x5 cerm = A_CONFI G1_BUF P1| pA_CONFI GL/ O O_0_LSEO PB_CONFI GL/ O O_2_LSEQ D3 TBT_B CONFI G1_BUF am e 1200 250w
. A CONFI @ RC K5 | PA_CONFI G2/ 1 O_0_LSCE PB_CONFI G2/ O O_2_LSOE| ML TBT B CONFI &2 RC am > 201 %1
SNK1 AC Coupl i ng NOTE: The fol I owi . 4 N I
o - DP_TBTSNK1_M._C P<0> C2830 :|: DP_TBTSNKL_M._P<0> ., A RD € Pele L24 | PA Ol OL_TX_P/ DPSRC_2_P PB_CIC3 TX P/DPSRC 2 P Y24 TBT B ROD G P<1> o = 7 o Cepl i ag oM PIRS TEAIS da St PO NS
0. 1UF | | BE T, A R2D C N<1> J24 | pA €l OL_TX_N DPSRC_2_N PB_Cl CB_TX_N DPSRC_2_N_U24 TBT B R2D C N<1> oo 2 77 1 PO 9 &Pl o 11 1
7 o my—DP_TBTSNK1_M._C N<0> C2831 1|2 DP_TBTSNK1 M._N<O> . A _D2R P<1> L22 | pa ci a1 RX P PB i3 _RX P22 TBT B D2R P<1> ame 2. GPIO 2 10 - GPIO 14 -
0. 1UF 11 588 i A_D2R N<1> 922 | pp_Ci O1_RX_N PB OB R(N W22  TBT B D2R N<1> 3- GPlO3 11 - GPIOO
L ! | > __| | @ 29 71 77 ) ) |
e DP_TBTSNK1 M._C P<i> C2832 :||: DP_TBTSNK1_M._P<1> ... A_LSTX N8 | pa LSTX G O 1_LSEO PB_LSTX O 0 3_LSEQ M TBT B LSTX o 4 - GPIO 5 12 - GPIO 12
0. LUF 11 56R cerm A_LSRX 36 | PA_LSRY/ O O_1_LSCE PB_LSRX/ CI O 3_LSCE|_P7 TBT_B_LSRX om S - POERST_1N 13 - GPIOo_10
7 67 DP_TBTSNK1 M._C N<i1> C2833 1|2 DP_TBTSNK1_M._N<1> o, 6 - PCIE_RST_2_N 14 - PB_LSTX
0. 1UF | IBE &%, - TBTPA M._C P<l>  A16|pa ppsre 1P 0 PB_DPSRC 1P| A20  DP TBTPB ML C P<1> oo 7 - POERST 3N 15 - PB_LSRX
o oy DP_TBTSNKL_M__C P<2> C2834 1| : DP TBTSNKI M. P<2> ..., 7 TBTPA M. C N<l>  BI7[PA DPSRC 1N g Pe_OPSRC 1 N B21  DP TBTPB M. C N<1> gy 20 v
p TETeN Coat || R 7 TBTPA M._C P<3>  A18|pa ppsre 3P % PB_DPSRC 3_P A22  DP TBTPB M. _C P<3> ey S Re LR 120 B e DAL DL 1o 2010
o K1_M._C N<2> L DP_TBTSNK1I M _N<2> ., ” TBTPA_M__C N<3> B19 SRC_3 3 3 N B23  DP TBTPB M._C N<3> 2o 77
oo DP TETSNLM._C N2> LaBSo ] Fow oy o (BTSN M._N<2> PADPSRC.3_N PB_DPSRC.3. oD Thunder bol t Host (1 of 2)
7 TBTPA AUXCH C P L4 | pA_AUX_P PB_AUX_P| K3 DP _TBTPB AUXCH C P D
e DP_TBTSNK1 P<3> L2 DP_TBTSNK1 P<3> .1 L AUX_ _AUX_ a:n TR
1UF ﬁJ——M-J—o% Ty, 02 * 7 TBTPA AUXCH C N L2 | pa AUX_N PB_AUX_N_K1 DP TBTPB AUXCH C N &y d} Appl e I nc. 051 1573
7 o my—DP_TBTSNK1_ M. C N<3> C2837 DP TBTSNKI_M._N<3> .. TBTPA_HPD M8 | pA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB_HPD am» <)
0. 1UF g X > .
YOR CERM 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 29 % THE: Ily\fimalzmpml: A?LEEFQ':JNIT;: ERTY:
THE
. DP TBTSNKL AUXCH C P C2838 DP_TBTSNKL AUXCH P . 1 ’F\g GPI 0_10/ PA_CI O_SEL/ BYP1 GPl O 11/ PB_Cl O_SEL/ BYP1 g TBT B Cl O SEL oo 2 PROPRIETARY PROPERTY CF APPLEI NG, ©
(=g - — — 1UF_| I‘mV_IEV_MTJT—XER Y GPI O 12/ PA_DP_PWRDN BYP2  GPl O_13/ PB_DP_PWRDN/ BYP2, TBT_B DP_ PWRDN oo 2 2 | TO A NTAIN TH S DOCUVENT 1N CONEI DENCE
- DP_TBTSNK1_AUXCH C N C2839 DP_TBTSNK1_AUXCH N .. Il NOT TO REPRODUCE OR OCPY I T
0. 1UF W : For used port, pull CONFIGL, CONFI G, LSRX, HPD and CI O SEL |low (10k). All other port signals can be NC 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
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U2950

CZQOBJiCZQOCJiCZQOD C291CiC291DiC291Ei
3 %Pf UF Pl 3,0P 2P 2P Par t TPS22920
| H] -] ]

1.05V TBT "Cl O Switch

Type Load Switch . i
Internal switch not functional on RR

. R(on) 8 nthm Typ
1 il @1.05v | 115 nohm vax _PPLVO5_TBT &
= CRI TI CAL = PP3V3_TBTLC 15 25 26 a5
- - Max Current = 4A (850) U2940
OM T_TABLE TPS22920 1
PP1hv05 TB&RBDV Yo Glo U2800 J10 - Ptvos T%&% o AL &P ~2 %0%45
M Ej; G12 J12 h B2 9
Mc“% ouT v
(:2900i(:29011 C29021 C2903: C2904: C2905: C290 l A EN AL O O°F kil C2930: C29311 C293 l A ) & v
1. 0UF 3.0P€—— T.0UF — T.0UF L 1T oyr L 1. 0oF-L 1OF 700 mA EDP a6 Mo 2 L10 T.0UF —— 1. 0UF 1.0F 1200 mA EDP CRI TI CAL 2201
20% +=0.JRE —— 200% —— 200% —— 200% —— 200% —— 20% 20% —— 20% —— 20%
GXS\F\/‘)Z NPO gg 2 GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z e \F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z 02 TBT_EN Cl O PVR
0201-1 [0) ? 0201-1 0201-1 0201-1 0201-1 0201- 1 H19 N10 0201-1 0201-1 0201-1 GND
o . 1 C2940 | oaas
1 J18 PLL B v DMN5LO6VK-
= K15 VCC1PO_Cl q [Tpi5 = 2 0%, SOT563
K17 R10 | 88611 VER 3
K19 RL4 [
K7 | | voC1PO_RDV_DECAP T11 €L 1 2
L16 T15 =
ML9 u10
P19 [ 8 65 26 18 15 13 12 _=PP3V3_S0_PCH GPI O
T19 V11
uis
V15 8 DL SVR input to RR - 1100 mA EDP
V17 E2 = 2
w2z > TI POC input to RR - 150 mA EDP Q945
w4 VCC3P3 | N4 I sol ated to reduce noise from SVR Pull-up (S0) on PCH page DVMNSLO6VK- 7
.6 _PP1VOS5_TBT
- - 8
VOLTAGE=T. 05V K9 18 25 26 68 —=PP3V3 S4 TBT 2 2 27 6s
C2192]|_3:§\1 C2192]|_3§ 1 C%gol(g 1 C%gol.;l:_ 1 L14 o o 3.1 W (Dual -Port)
- f— . f— . — ML5 2.4 W (Single-Port)
% % 20% 20% SVR_VCC1PO ¢}
oo B8 2] weo 20 - 6.l 2 68 2 ar] S 0 C29501 C2951: 02952i02953i EDP: 1.25 A
4 0 0 0201-1 0201-1 P17 i 10 I;: e —: 1008 1008
Vio 7 62393 625%7 625%7 PLACE NEAR=C2953 1 1mm
— T Mok ool 2| cepfieh 2| comfh | cemfafh
L2920 = Al VCC3P3_RDV_DECAP| | L18 om T_TABLE ‘ XW2 960
680NH- 30% 3. 6A- 35MOHM 26 fis = OM T_TABLE OM T_TABLE ‘OSM
1000 mh EDC 1YY Y2, PLVOSTBT Sw ga]) S Ris = OM T_TABLE 1
SM X W0 PPCLVS TBTRDV oy PP3V3 S4 TBT FW
C2923 1 C2922 C2921 C2920 %"\ﬂaﬁﬁz TRE NCx—B5.1 sVvR_AMON Mﬁ; EgE*W ;EEQ: 38 %éﬂﬁg %
LéO/ pm— X, X’ Lék{) CRI TI CAL 25Am_sz 1 CZQU%O 1 C29U§=1 C%QOGFQ 1 C%goﬁ.;l:_ 1 ‘3
o= 2| cq 2| ceRyPY! CERVX 9 £ ££0 == %oy 09 O == Ve ——
b b T b T b TNSRlOZO%MAZTgl% s < 2 é & 2 é & G'XLéR 2 62 2
oM T_TABLE OV T TABCE AAL4 = 8361-1 8361-1 0201-1 0201-1
- OVl T_TABLE AA20 o1 ! - |
L M T_TABLE A0 2 o =PP3V3_S4 TBT . 01 0
AA8 Jia = =
= ABLL 316 C292AiC2928i
3. OPE 12PE
AB17 J20 +/-0. %G §%} 2
2
AC10 K13 NPOb ? NF‘O0 ?
AC12 K21
AC14 K23
AC16 o L12 =
AC18 6 L20
AC20 ML3
AC22 M1
ACA VB3
ACE Ve
A;’i ZLZS s 27 26 25 _=PP3V3_S4 TBT
B7 || vss vss| | N2o 15 30 38 27 17 EMPMR@ BT POC Power - up Reset
c10 P13
c12 P21 o6 65 26 18 15 13 12 _=PP3V3_S0_PCH GPI O
Cl4 P23
S ) R2995! TSR, 1R2990 R299| NI ALe
as R12 Took h, LFB4 L 100K 100K T, % 2
= R16 u 2§g‘? O Bow 1/ 200 Tp%ggo X5
c20 R20 201 % | SMVvERS 361 201
22 T13 2 2 2 Push- pul | out put
=4 T17 TBTPOCRST MR L 1 |ENABLE SENSE_out_ 4 TBT_PWR ON POC RST L oo 2
c4 T21 TBTPOCRST_SENSE 3 |SENSE ci.s TBTPOCRST_CT —
C6 T23
GN\D
cs To 1
29951 [R2991 q C2991 1
D21 ui2 24. 9K
330PF —— 9 0. 001UF ——
D23 uie 8T %w T
0 o 0201 2201 X7R- ERY
F11 V21
F13 V23
F15 Vo 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 TICE
Fo v23 Thunder bolt Host (2 of 2)
Yo aa
= il ( S Appl e I nc. 05 1573
®
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON NOTI CE OF PROPRI ETARY PROPERTY:
THEDI ;\ETO:'\RYM Lg\‘RCng\Tr&AIC)’:\‘ERPHEREI 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 POSLOSIR AGREES 1O THE FOLLOW NG
I 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). BOM_COST_GROUP=TBT ':i/ /’;‘E’[ ;?GirE\s/EﬁésS;szDBu SHIT IN WHOLE OR PART
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Page Not es

Power aliases required by this page:

- =PPVI N_SW TBTBST
- =PP15V_TBT_REG

(8-13V Boost | nput)
(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

8-13V | nput
Changes required
for 2s.

28 25

TBTBST_PWREN DI V_L

TBTBST_PWREN L

g3005
DVN32D2L FB4

DFN1006H4- 3
SYM VER 2

Second FET needed for
dual - port designs.

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

DEREAG

Q3088
DWN5LO6VK- 7
SOT563

VER 3

s 13 ry—PM BATLOW L

&
G2 Max Vvgs: 10V

TBTBST_SHDN DI V

GND i nsi de package,
no XW necessary.

H
3
o
e}
e}

BATLOW#

SYM VER 3

ar ]

000 .
m@é&%gr

SMC_DELAYED PWRGD Q) 27 26 38 39 75

| sol ati on

=PP3V3_S4_TBT . » e

* Pull -up on RR page
%) -
=TBT BATLOW L o >

i ¢ N — TBT BATLOW L

BOM COST_GROUP=TBT

si 840908 Thunder bolt 15V Boost Regul at or
CRI Tl CAL Vds(max): -30V
Vgs(max): +/ -12V CRI Tl CAL
gaoso Vgs(th): -1.4Vv
Rds(on): 46nChm @4. 5V Vgs
S Bé&gDB ld(max): 3.7A @70C 3. %S’—Q%SSA
® = PPVI N SW TBTBST 1YY Y L2 , TBTBST BOOST
< (o[ *9{« NERECK-W BFFES: 35 Pl MBO63T- SM N-RECK-W DTH=0: 35 in
121 Vol tage not speci fied here C30901:| C3091 ISRETRE
o add property on another page 10UF - 10UF TBTBST SNS1
X5R \7)2 X5R- o = N
“a 603 603 R3089! CRI TI CAL
- 5 =|°[&lxl8 0
N 0
L T SW 1/ 21 D3095
= CRI Tl CAL Ozﬁﬁ Y- PDS540XF
TBTBST EN WLO 25 |env uvLo wo9g 6 TBTBST_SNS2 ¢
LT 7 Sns2| 3
TBTBST_| NTVCC 28 || nTvee %%5 XWBQ95
. S = T
TBTBST_VC 30 e 5
1% NC R3095*
C3085 1 TBTBST RT 33 |rT 35 1C3088 137K -
2R = & L TR padt _=PP15V_TBT REG.,
BT Ta 58 g =
x5R-OLY 2 TBTBST SS 32 |es 2 ity <$25>2 Vout = 15. 47V
Ak 95 Max Current = 2A?
Fex 21 TBTBST_FBX =L 330F7 6. 060-M
34 |syne NO STUFF s FREQ = 480KHZ
'R3092 1 C3094 1 C308 R3096* X TANT
{3 2K f— 00333UF SGND ,_GD f— 1??0PF 15. 8l NO STUFF
16p 2 B xor A T ] A B A B 2 30% M:lgg’ C3096 1C3097 |1C3099 [:C3001 |: C3002
2402 i s|afafolAldl S| S| | B 402, 10U —— - T0UF © - 0 0010F - T2PF 2P
<Re> GND_TBTBST_SGND <Rb> égz 2 égg 2 B cern 12 é}; ws |2 é};
WLO(falling) = 1.22 * (RL + R2) /| R Mﬂ;ﬁ%ﬁaw BHHES: 35 1206 8 0402 0201 02
ULO(rising) = WLO(falling) + (2uA * R1) a SGD shorted t
snorted to Vout = 1.6V * (1 + Ra / Rb) J__

%{: MASTER=T29 RR
Thunder bol t

Mobi | e Support

SYNC DATE=11/19/ 201]

d} Appl e I nc.
®
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
s _=PP3V3_S4 TBTAPWRSW ) = PP3V3_S4 TBTAPVR
Noni nal Mn Max
1'V3P3 1100mA 1030mA 1200mA
CR&IZC'\sA; 1 C32801: 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12Wmi ni mum) C:3220J
TO0UF - 22L§E S }UF IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W . b —— ®f 5 @uAL MODEL=TBT MUX
20% 28T T, 1% st-Sé VDD
oﬁ&!giﬁé‘g 2| xR CEE%%PZ 2 oggicm" PP3V3 S4_TBTAPWR ., b vl bTRE 61 L
19 18 N
wolvars o] NEERSEOTH=0. 3277 52 - CBTL05024
o _=PPHV_S4SW TBTAPWRSW — 12 PP3V3RHV_S4_TBTAPVR 2 o TBT_A_D2R N<1> o aTUF I—@W"}—l TET A D2R C Nel> 7 g VNN s TBT A QO SEL
= - . 4 mn . | 2
15. 75V Max : 2w ad{ T VL rAGESTEY e BT A D2R P<l> C3276 1|2 - TBT_A_D2R C P<1> 8 lre. AUX 0 EN 24_TBTDP AUXI O EN Dot
C32151 13210 CRITI CAL C32851 1C3286 |1C3211 0. 47UF |é%§‘1w“>‘( o op_po 6 TBT A DP_PWRDN am =
75 UE L iUF 13210 0.1 — —— 1oUF  ——=0, 1UF DP TBTPA AUXCH ¢ N 3230 1 2 DP_TBTPA_AUXCH N 1 aux
% — 1g¢ g 2 P\ 2 7 SCBD 0. 1UF |'>‘< 7? ~» DP_TBTPA_AUXCH P 2 |aux+ Py AUXI 0| 23 _TBT_A D2R1_AUXI 26 77
A v CD3211A1RGP | X5R X5R DP_TBTPA_AUXCH C P
X5R- SE(E)%A 2 2 31(85 OFN 201 402 402 77 2B |C:3—| 201 (1poy AUXI OF 22 TBT A _D2R1_AUXDDC P ., v
16 |EnHVU FAULTZ| 4 0. 1UF R E DP TBTPA DDC DATA 4 |pbc_DAT TBT: RX_1
[y =TBTAPVRSW EN 5 |en | seT vapd 8 | TBTAPWRSW | SET_V3P3 BLPA, K S Jooc_ck
2 2 > TBL_A_HV_EN 11 |y en I'SET_s 10, | TBTAPWRSW | SET_SO 2 @y TBT_A_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT A CONFI GL_RC 2
= 71 2
o 2 =BT SO EN 17 |50 | SET_s3 9 TBTAPV\RSV%TSFI:J PS135v TETIV: LY -y DP_TBTPA M. C P<1> C30232%U1F I’Q‘Z_WY_‘ .. DP TBTPA M P<i> 11 s
Jersy TR : : o DP_TBTPA M._C N<1> 3533 2 .~ DP_TBTPA M__N<1> 10 |pp.
. R3210'| |['R3211 'R3212 m 1112 oPmoH 19 DP A LSX M _P<1> w7
12V: See 0 Q. 20
FREECEE 226K 22.6K 36. 5K 0. 22UF1 ¢8R §,3Y 4 DPM_O- DP_A LSX M_N<1> o
bel ow 53 o = D TBT A LSTX LSTX (1py -
1/ 2 20w 2ow 2 TBT_A_LSRX 13 | srx (1emy TBT: LSX_A_R2P/ P2R (PIN)
201, 2201 2201 <«
» TBTAI ET R <RV3P3>
TBTAPWRSW | SET SO R 25 ¢om DP_TBTPA_HPD 12 |yppout weo 17 TBT_A _HPD -
TBTHV: P15V TBTHV: P15V Single-fault protection G\D_THMPAD
1 1 .
R§22163K 2R§%1K4 requires two R's per HV = &
1/‘21% 1%2‘0w | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 K.
2 2 =
<RHVS3> <RHVS0> ILIM = 40000 / RI SET B
For 12V systens:
PART NUMBER | QrY 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 R3210, R3213 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
: TL560 Thunder bol t Connector A
Noni nal Mn Max
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W ni ni mum) FERR- 120- OHW 3A
e 1YY PP3V3RHV_S4 TBTAPWR F
0603 N BTHED:
BEK TACONN
C3260: C3200: AT R3201 B 15
128¢ 0. 018 — i2 R DI @0 va =T
% % TBTACONN 20 RC 1 2 (0-18.9v) C3205 1
PO ¥2 X7R- CLRY 2 RESK W BTHEG: 55 0. 01U
1C3201 AGES % xsr CERY 2
= = D1UF 01 G\D val D=TRUE
@D Vo p=TRE = T 3}{ . CRI Tl CAL 327 Both C 5)
27(4?0”‘ Cs) 0402 TBT Dir DP Dir DP Dir TBT Dir TBT A R2D P<0> [ o 22UF 20‘7 5537 TBT A R2D C P<0> 25 7177
771 2 o IBT_A_D2R_P<0> o 47UF W 7 TBT_A D2R C P<0> - - 1 - - ROD NeO~ C3271 115" 20" _TBT A RD C N<O> s
771 2 g TBT_A_D2R_N<O> 751 SR L . TBT A D2R C N<O> - - ER YD W L - p— 0” = o 22UF||_W
o. 47UF I'W ap va o TRE 2o v o TRE TBT: RX_0 SHELDPIRS TETACONN 7 C_
R329% 1 [1329s /3200 ’
9 NDP- J44
Y ;)1 20?0W B0 wpp FRT-TH QN0 g
2 2 B110 conFlal  M-_LANEOP o
NO XNET CONNECTI ON=TRUE NO XNET CONNECTI ON=TRUE | B6 0 OONFI @2 M__LANEON o
B8 GNDL
7 2 gm—DP_TBTPA M. C P<3> C3§72£23U1F I—%z—%y—\ ~ DP_TBTPA M. P<3> — - B10 g SL“DfANBP NLiLANElpg' B9 - - DP A LSX M_P<1> .,
72 oy DP_TBTPA ML C N<3> (357§ 1 || 5 - DP_TBTPA M. N<3> — - B12 [ 1 anesn M_LANELN o | Bil - - DP A LSX M_N<1> 4 4,
0. 22UF | 387 8,87 TBT: Unused :ig O G\D4 5 o :ig TBT: LSX_R2P/ P2R (P/N)
| SO AUX G M._LANE2P o o
O AUX CHN  M._LANE2N
B20 [ 5 op pve RETURN & | B19
PORT B G\D VO D=TRUE
SHIELD Pl NS J C327§B°‘1h C.9)
11144 0 22UF 5 TBT_A_R2D C P<1>
IR EEEE N o TBT A R2D P<1> ; XoR 0201 "TRT A R2D C N<1> 5
>l b TBT_A_R2D N<i1> 273 112 <
- -0 0. 22UF 58
2 TBT_A D2R1_AUXDDC P - 514-0876 = TBT: TX_1
2 TBT_A D2R1_AUXDDC N -
TBT: RX_1
. _TBT A HPD

2o _1BT_A CONFI GL_RC

2 TBT_A CONFI &_RC

R3252'| ['R3251
W Lam T GGER
1/ zﬁx\/ 20W 8%’;
2015( [2201 0368

R3241
W
z 8461 2%1

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

Si nk HPD range:
Hi gh: 2.0 - 5.0V
Low. 0 - 0.8V

BOM COST_GROUP=TBT

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

NC_NMVASTER=T29 _RR

SYNC _DATE=10/ 26/ 2012

T

Thunder bol t

Connector
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TBTB
s _=PP3V3_S4_ TBTBPWRSW . »
Nomi nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CR&I3C8A; 1 C33801: 1C3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12Wmi ni mum) C:3320J
TO0UF - 22 S }UF IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W . o/ p— ®f 5 @uAL MODEL=TBT MUX
e 0% —— —— TQ9 st-Sé 2 VDD
oﬁ&!giﬁé‘g 2| xR CEE%%PZ 2 oggicm" PP3V3 S4 TBTBPUR ., @0 va -TRE 01 BaUsH D
ol TS ek c3377% 17 T | SRS
w _=PPHV_S4SW TBTBPVRSW , — ar 12 PP3VRHY 5S4 _TBTBPVR 7 G $E¥ g gg §<i> 0. 47UF F@Zﬂ;@}‘l 2 TBT B D2R C N<1> 7 |re Te en 15 TBT B Ol O SEL 2
1575V Max ' ? e Wi e J VA TAGERTEY 7 <12 C3376 1|2 . TBT_B D2R C P<1> 8 |res Auxi o N 24__TBTDP_AUXTO EN @mzs n
C33851 1C3386 |1C3311 0. 47UF lé%ém‘( T pp P 6 TBT_B_DP_PWRDN am =
C33151 1 C3310 CRI TI CAL L L350 L goiUe 330 DP TBTPB AUXCH N 1
4.7 UF U3310 b= == 38 = oot DP_TBTPB AUXCH C N v = A
Wy T Sg} 2 2 By, 2 &Y 7 5CED o 1UF |}< 3 - DP_TBTPB_AUXCH_P 2 |auxs 1py AUXI 0| 23 TBT_B D2R1_AUXDDC_N - 7
X5R- 8559%"/)2 2 588 033235.:1,'\?‘1@ XSR GEGY Fout *oR 202 7 @% 1 :.p; X o 22_TBT B _D2RL_AUXDDC P 0 v
16 |ENHVU FAULTZ| 4 0. 1UF X5R. E DP _TBTPB DDC DATA 4 _|DDC_DAT TBT: RX_1
5
o [ =TBTBPWRSW EN 5 |en ISET_vaPd 8 | TBTBPWRSW | SET_V3P3 BLPS = bhc_aLk
50 25 T TBT B HV_EN 11 |iv EN | SET_sq_10 TBTBPWRSW | SET_SO 2 on TBT_B _CONFI G1_BUFE 16 cA DETOUT ca peT 18 TBT B _CONFIGL_RC 2
_ 2
o gy =TBT_SO_EN 17]so 'seT_s39 .| TBTBPWRSW | SET S3 _ o DP TBTPB M. C P<is> ,—|C30332%UL I’Q‘Z_WY_‘ ., DP_TBTPB M. P<1> 11 |opy
oo T TBTHV: P15V TBTHV: P15V D s TBTPB MG Ne1> ; 2 . DP_TBTPB M. _N<1> 10 |op.
——— P : R3310' |'R3311  |'R3312 m S bPol 10 DP B LSX M P<l> .,
FENEEE N 12v: Sele 22.°6K 22.6K 36. 5K 0. 22UF ! I'$B8% 8537 TBT B LSTX 14 | srx oMo [ 20 DP B LSX M._N<1> w0
bel ow L)) bow b ow :.E TET B LSRX FEN P :::;”) TBT: LSX_A_R2P/ P2R (PIN)
201, 2201 2201 <
TBTB ET. R <RV3P3> 12 17
- TBTBPWRSW | SET_SO_R s omDP_TBTPB_HPD HPDOUT . TBT B HPD "
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§23163K 2R§%1K4 requires two R's per HV = &
1/‘21% 1%2‘0w | 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 Tl CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
3 . 3 , CRI Tl CAL
o 3300 Thunder bolt Connector B
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) 3 i
y4 1 2 _PP3V3RHV _S4 TBTBPWR F
0603 @!ENEEECQE QD'#EB; B W
AGE=T TBTBCONN 1 C
C31:32f:|3:g 1 %:"3('3’:100 1__ R313201 W @O va p=TRUE
3 %~ TBTBCONN 20 RC 1 2 ACEST V(o 18.9) C33051
po- 2% 2 R 2 . LTy L 0. 01UF -
0207 402 1 C3301 e saseill : 1/£§:w or i
£ 1UF 1 " 0201 G\D Va1 D=TRUE
G\D Va D=TRUE = = oo AR CRI TI CAL Both C's)
37(480”' C 9 : Ogg-ZCEm TBT Di r DP Dir DP Dir TBT Di r TBT B R2D P<0> C303722UF I—z'w—%m TBT B R2D C P<0> s ni
771 2 o IBT_B D2R P<0> o 47UF W n»n TBT B D2R C P<0> - - 1 - - D 0> C3371 115" 2" _TBT B RD C N<O> s
771 2 g TBT_B D2R _N<O> 751 skl 7 TBT B D2R C N<O> - - ; L= - p— o 22UF||_W
O. 47UF cgﬁ’m YR 1 @D va [PTR‘El 1(3@ VO D=TRUE TBT: RX_O SHELD PINS \ TBTBCO\IN 7 C_
i) s - |
12 20w A 15 vpp  F- RT-TH  GNDO o
201 2201 AL M__LANEOP
NO XNET CONNECTI ON=TRUE NO XNET CONNECTI ON=TRUE O COWI GL - o
| 2810 cowle M _LANEON G 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> 4
oy DP TBIPB M. C N8> (3379 1) » ., DP _TBTPB M. N<3> — - AL2 [ 0 T anean ML_LAREIN o [ ALL - - DP B LSX M. N<1> .1,
Al4 — A13
0. 22UF | ' TR 5231 TBT: Unused | ALG g AGL\‘;“OP M LAﬁ;gig ALS TBT: LSX_R2P/ P2R (P/N)
AL8 C M._LANE2N o | AL7
O AUX_CHN — o
22015 pp_PuR RETURN | ALS
- PORT A G\D VO D=TRUE
Both C's)
e 4”337& S5 TBT_B_ReD C P<1>
dddddld 0. 22UF | [ ZF 5,37 257177
I - - TBT B R2D P<1> 731 5 TBT B R2D C N<1> ames
- - TBT B R2D N<1> 0. 20UF 58y
20 _1BT B D2R1 AUXDDC P o 514- 0876 = TBT: TX 1
720 _1BT B D2R1 AUXDDC N ;
TBT: RX_1
o _1BT B HPD
» _IBT_B CONFI Gl_RC JiCB302 DP Source nust pul |
CON 1UF down HPD input with
2 T} TET B FI G2 RC > QOKPCE greater than or equal 470k R's for ESD protection
, CERM to 100K (DPv1. 1la). on AC-coupl ed signals.
R3352! |'R3351 (3394: |1c3395 |'R3341 0201 o toor 3 4
1M M 330PF - L 330PF 190K L i D range:
5 % 5/02 go/__ p— }go/ 5/020W = Si nk HPI ange
v zﬁ}f\/ 1°W O%‘Ffz 2 &g %1 Hgh: 2.0 - 5.0V
2 2 T 1 2
Low: 0- 08V SYNC MASTER=T29 RR SYNC DATE=10/ 26/ 2013 A
T
1 Thunder bol t Connect or
d} Appl e I nc. 05 1573
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e =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 Vani BS

DP_TBTSNKO_DDC DATA D

9 Jic3480
R3485! 8 = %pF
1005 > 2
v 28W 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 sad 15
10 [ eng
2 qon-DP_TBTPB DDC CLK 3 ine+ outB1+| 8
«g>_DP_TBTPB DDC DATA 4] e ouT1-| 7
ouTBO+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |sp ?9 sad 11
owsL BRAE? ol g =
sorses | 7 SAI/SBI = 1: INA == OUTAO, INB == OUTBO °| &
ver 3 | 7] 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

Q485
DWN5LO6VK- 7
SOT563

29 25

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J14
TTILE

DDC Cr ossbar

d} Appl e I nc.
®
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051-1573 | D
8.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN 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
BOM_COST_GROUP=TBT ] 1V ALL Ri GHTS RESERVED

|

dvt 1l
S L —
34 OF 120

30 OF 82

|

2

1




75 66

PCl e Wake Muxi ng

o =PP3V3 S5 WL.AN

SEL | QUTPUT

L PCl E_WAKE_L ( BO)
1 1 . |
R3561 35601 s H ‘ AP_SOl X_WAKE L (B1)
100K S1UE NS
20w CERVPXEY 2 CRI Tl CAL
o361 0201 U3s560 s6__AP_SOI X WAKE SEL 15
= NC7SB3157P6XG ot
SC70
VER- 3 go| 3 PCIE WAKE L ooy 12 3 75
AP_PCI E_WAKE_L B1[1_AP_SOI X VAKE L | o =
C a\D
2
NOSTUFF
= R3560
1 ’V(\?/\/
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
0/ZLUF
2 gg CERM
01
CRI TI CAL
74LVC1X08 4| T
SOT891 2 M SLP_S4 L ermyso 10 27 3 s s
PM SLP_S4 BTMUX L 4(U3520
08 1
3[ 5
e
NOSTUFF
R3520
1 0 2
o¥b1
BLUETOOTH
1 C3510
> 0. TUF BT _WAKE L oD
DD T2 &% NO XNET CONNECTI ONETRUE
B ? bl o 8510 o)
DFN  pp | 6 USB BT P o DF%IlOZOIgl-';B?
CRI TI CAL SYM VER 2
om 2| 7 USB BT N aD
SYNC _VASTER=J41
oP_1l 25 nC 167 sz | SESEE -
w1 BT_WAKE Wrel ess Support
ey 1R3512
4 TR Appl e Inc.
o Hoow S
© SEL_|ouTRaT 2%1 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)

BOM_COST_GROUP=W RELESS I

SYNC DATE=11/01/201.
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OOB | sol ati on

NOSTUFF
Ji C3P7F22 s C3P7F23 s C3P7F24 s C3P7F25 Ji C3P7F26 . =PP3V3 SOSW SSD
2 - Q0G 2 - Q0G 2 - Q0G 2 - Q0G —F %—ooe - ..
0201 0201 0201 0201 0201 BYPASS=U3710: : 5 nm
T 1C3718
= W
PLACE NEAR=J3700 1 3mm —‘I? %35, CERM
CEI3T7I (%L CRI TI CAL 1
FERR- 26- OHM 6A TANGRB 6 2 SMC ooB1 R2D L "
PP3V3 _SOSW SSD FLT 4 63710
M WEE&*W EFES EEmn 08 1

VOLTAGE=3. 3V N
3| 5 fr—
1
51450449 R3170%9 1 NC
NEAR=L3700. 1: 1nm CR Tl CAL 1/ 2 W
33700 280, w _=PP3V3_SO_OOB1_PWRDN
SSD- G853 NOSTUFF
G\D VO D F-RT-SM va D
1 o o 53
2]5 ol52 SMC_OOB1_R2D CONN L
3]y ol5t SMC_OOB1_D2R CONN L
g 0 —s0
0 O CRI TI CAL
515 o2 xnd 6 74LVC1Q08
= D SSD_SR EN L 715 ol nd 2 SoTg91
SSD_RESET_CONN L 8 47 SSD_PWR_EN 152 66 s
- > SSD_BOOT R3701 1,7, 2 0 _SSD_BOOI R a0 = 1
o7t PCIE_SSD R2D C N<3> C3710 1 I_%ﬁ%%%gm 02011/ 26WNOSTUFF 0|5 4146 .
0. 1UF wn POE SSD R2D Ne<3> | Tme 11] 0 o 1#5me] PCOIE SSD D2R N<3>  pom o R3170%3K
o PCl E_SSD P< 711 1 Iiomol\écm;(SR oo POLE_SSD R2D P<3> | tme 1215 14 me | PCIE_SSD D2R P<3> pminw 1/ 2B
0. 1UF % 13 43 =
0 O
o2y PCLE SSD R2D C N<2> C3712 1112 9ovaotae wu PCIE SSD R2D Ne2> | hme 1410 (142mel POE SSD D2R N2>  munw Zgﬁ\lyz
1UF | [[T0% 18V XORCERM 0201 pCl E_ SSD_R2D _P<2> | [me 15 o0 ot *me| PCIE SSD D2R P<2> oo 2 71 e L
o2y PCLE SSD R2D C P<2> C370111?>UF1: 2 oovaorme 16 [ 5 ol40 =
o PCIE SSD R2D C N<1> C3714 1 I_%ﬁ%%_m 17 [T o]39
0. 1UF - oo POE SSD R2D Ne1> | Trme 1815 o138 me| PCIE SSD D2R N<1>  yone
o negmPCLE SSD R2D C P<1> C3715 1 Iiumolgcmw r—ooo—2 PO E_SSD R2D P<1>| lme 1915 o 37me| PCIE SSD D2R P<l> formionim _—
0. 1UF 7 20 36
oy PCLE SSD R2D C N<0> C3716 12 a0 vaoae o PCLE SSD R2D N<O> | [rme 21 8 g 3B me| PCIE SSD D2R N<O>  formy i o
0. LUF | [T0% 16V OORCERM 0201, PO E_SSD R2D_P<0> | me 22 [ ([34wme | POE SSD D2R P<0> oD =
" PCIE SSD RD C P<0> C3717 1 %w PEN I X
0. 1UF o SSD_CLKREQ CONN_L 24 [0 7]
25 32
26 8 g 31| PCIE CLK100M SSD RC2_N
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 27 o0 O 22 e PCIE CLK100M SSD RC2 P
28 o o
=T° OTes
) ) 0 O
Supervi sor & CLKREQ# |sol ation 56 1 5 o6l
57 62
Del ay = 55ns 58 8 g 63
—PP3V3 SOSW SSD . —=PP3V42 G3H _SSDSAK
SSD CLKREQUNI [ — l R3702
0
= SSD PCIE SEL L 1 2
1 CRITICAL | 1C3740 - B
R3170‘%)0K1 12R3327|<41 VDD 0 uBw =
—_— . 20
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5% 1720W MW 201
.
waw 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 55 _SMC_THRMIRI P 5186 10K 1 o D% L/20W W 20T
5% 17 20W V- 20T
1 a8 21 26 1 _SMC DELAYED PWRGD  R5191100K 1 2
5% 17 20W V- 20T
o3 SMC S4 WAKESRC EN R5190100K 1 2
5% 1720W ™MW 201

ISYNC MASTER=JACK J52 SYNC _DATE=10/ 24/ 2013
SMC Shar ed Support
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SMC12 ADC Assi gnnents Thermal Alerts

wnqom—SMC_ADCO — SMC CPU HI_| SENSE am -
oo SMC_ADCL — S\C_PBUS VSENSE o T Hal | Effect Pads
. SMC_ADC2 _ BVON, | SENSE - S5
oz — Ve < PCH SML1ALERT L 1100,
% SMC_ADC3 — N | SENSE P D YN APN: 998- 00296
< — TRO= @ 126w =PP3V42_G3H HALL
e oo SMC_ADCA _ | N VSENSE am e A OM T_TABLE o
_ J5250
oo SMC_ADCS SVC_BVON DI SCRETE_| SENSE CPUYS AL 2230
s SMC_ADCE — SMC cpg | SENSE am« R5217 ) SM . R5250
o SMC_ADC7 _ SMC OTHERSV HI | SENSE - sy SMC _CPUHI COVP_ALERT L 1309 2 NCXS0 02X NC G
=R SEeE =M AR EVE ALERE LW 2— ool SMCLIDR  1nma2  @SMELID  sossn
oy SMC_ADCB — SMC OTHER3V3 HI_I SENSE .. 15w EIRMIG 5% l
w“ SMC_ADCO — SMC DDR | SENSE " B NCx1-0 02X NC bt 1 $5250.
<1} — WAKE BASE=TRUE < 305
oy SMC_ADCLO — SMC LCDBKLT | SENSE am BMVONHYS 2 W08 ceru
~—SMC AP — e oplsese . Re213
o SMC_ADCI2 e DORIVG | SENSE . <[ SMC BMON COVP ALERT L 14/R 2 =
VAKE_BASE=TRUE 3 150w =
oy SMC_ADC13 — SNC_SSD | SENSE ame 1
oy SMC_ADCL4 _ SMC_PP3V3S0_I SENSE "
@ SMC_ADCIS e AVERA | SENSE = g - R5216 PART NUMBER | QY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON
* =WAKE BASESTRE <9 *
o SVC_ADC16 — SMC_TPAD_VSENSE pu— o PUTHVERS 1’1\//5}@/\/2 CPUTHRM_THRM SMC 677- 01216 1 | sueassy, PCBA, HALL EFFECT, X304 15250 CRI TI CAL
o SMC_ADCL7 — "SME PP5VS0 | SENSE M R5214 639- 00525 (PCBA, HALL EFFECT, X304) REPORTS TO 677- 01216
. = SNCPPEVSO ISENSE ~ me 100 :
o SMC_ADC18 — SMC CPUDDR ISENSE  mu . H ALERT_L 1 A 2 CPUTHRM_ALRT: SMC
= = 1/ W
-y SMC_ADC19 — SNC_PCH | SENSE am e R8220 M
o SMC_ADC20 — SNC_QPU VSENSE am g TBTTHVENS THM L E TBTTHRM_THRM SMC _
s oo SMC_ADC21 — SMC LCDPANEL | SENSE am uz“o%*ow R5210 Speci fy one of these BOM GROUPs.
= - 1
wnqoomSMC_ADC22 — SMC_CPU | MON | SENSE am o TBTTHVNS ALERT L L1005 | arriRM ALRT: SMC BOM GROUP BOM OPTI ONS
som—SMC_ADC23 — SNC TBT | SENSE am « 1/5§/w 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
w_SMBUS_SMC 4 _ASF SDA — NC SI\/BUS SMC 4 T/EASSTFTRSLEA
= = SMC_SENSOR ALERT L
, PWM —_ [ SMC SENSOR ALERT L gom a5 .
BDV. le‘ - ——L TPA':( BOE?E%?E??TL& | Specify one of these BOM GROUPs.
._SMC_SYS — NoSVC SYS LED w0 _=PP3V3 S5 SMC e | ST T OB
e X THIRONITE L B S hx THROLTTE L - . TBTTHRM BOTH TBTTHRM_ THRM SMC, TBTTHRM ALRT: SVC
SV GEX OVERIEME = Mo SN b OvERI eV — TOK TBTTHRM THRM TBTTHRM THRM SNC, TBTTHRM ALRT: PU
o SN EAN 1 CIL =R AN L S fezow TBTTHRM ALRT TBTTHRM THRM PU, TBTTHRM ALRT: SNC
SMC_FAN 1_TACH — NG SMC FAN 1_TACH 2
* = T TEST=TRUE SMCBOARDI D: 16 TBTTHRM NONE TBTTHRM _THRM PU, TBTTHRM _ALRT: PU
._SMC_5VSW PVR EN — NCSVC SVSWPVR EN - SMC CPU DBGVR RD L — S BPRPLD —9 = =
._SMC FAN 5_CTL = NC SV EANS CTL 1R5233
= TRKE-BASESTRUE — WO TESTSTRUE ) )
e L Requires EMC1412-1 or EMC1412-2 instead of EMCL412-A, new APN needs to be creat ed.
» SMCBIL BUITON L  — NC SVC BIL BUTTON L _ zyél
= RREBASESTRUE— NO TESTSTRUE y
» VMEM EVENT_L = NG MEMEVENT L | SMCBOARDID: 8
w SMC PWRFAIL WARN L NC srvc PWRFAI L WARN L
= ) TEST=TRUE
=PP3V3_S4_SMC ;5 40 0
R5230 R5282
o> SNE PG SUSWARN L 1\ 2 PCH SUSWARN L P S4 SMC Wake Sources 10K
- 1/5’3',_/8w L3061
o¥b1 w01 _=PP3V3 S4 SMC
B =TPAD WAKE L = SMC PMVE S4 WAKE L ¥
ng31 o = I TRRE BASE=TRUE — — 2D
. ool L LA 2—PCH SUSACK L am - BT_WAKE L =
1/%86w 10 _SMC_W FI _PWR_EN R5295 10K 1 T ——sOT
DEVESASYY ShS_EN - SMC_SENSOR PVR EN R5294 10K hoon s
w0 3 SMC_SENSOR _PWR_EN [ — PBUSVSENSE _EN 42 038 0% 17 20W MF 20T
TMAKE_BASE=TRUE — NOSTUFF
w0 _SMC WEI_PWR EN — PM WAN EN -
~WARE_BASE=TROE =
TOp Bl ock SV\ap 12 % [y TPAD_ACTUATCR EN LR5297, )\ 2100 TPAD ACTUATGR EN RC L — SMC ACTUATOR EN L .,
VAKE_BASE= —
201 1/ 20w - SMC RESET L 38 39 47 54 71
RC Pl acehol der to filt i NOSTUFF o= NC i
aceno er (o] I er noil se 1
on this signal towards SMC | O CEZPZ:]‘ (03 S Proj ect Support

3 1000PF DG NOVEEr gz |
zg”g@m (s d} Appl e | nc. 051-1573 | D
6501
- GND_SMC_AVSS 45 50 42 45 as L 8.0.0
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W LDCAT PO NT LP SO "SMBus 0" Connecti ons SMC SMBus " 0" SO Connecti ons SMC SMBus "5" G3H Connecti ons
s =PP3V3 SO _SMBUS PCH s 15 PP3V3_S0_EDP_SW » =PP3V42_G3H SMBUS SMC 5
W LDCAT PO NT LP R530191 1'3?301 HDM Redjig\gaio( on R O SMC R5§%0K1 1550?(51 Int\]egrgzaloDP SMC R5§%0K1 15503K81 Battery Charger
Uo0500 B 275 . ! U5000 B 27 Us000 B 275 | SL6259 - U7100
( MASTER) Yo 2¥é10W (WRITE: OxCC READ: OxCD) ( MASTER) AR (See Tabl e) ( MASTER) ”iaﬁf”j 2¥é10W (Wite: Ox12 Read: 0x13)
4510 SMBUS PCH CLK — =I2C HDMRDRV SCL 1 SVBUS SMC O SO SCL — =12C TCON SCL o o m e SMBUS SMC 5 G3 SCL — =SMBUS CHGR SCL w
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 2 SMBUS SMC 5_G3_SDA —__=SMBUS_CHGR SDA w
VAKE_BASE=TRUE - “NARE_BASE=TRUE — VARE_BASE=TRUE —
] L I| L I| L
Battery
J7050
Ball Glip 4 _ (see Tabl e)
Battery Manager - (Wite: Ox16 Read: O0x17) —_ =SMBUS BATT SCL "
— =SMBUS BATT SDA -
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 uUs000 iz%\ol% ?é‘é%sv
XDP Connect ors (MASTER) [ 2%

J1800
( MASTER)

1 =SMBUS XDP SCL

16 =SMBUS_XDP_SDA

SMC SMBus " 2"

«» =PP3V3_S4 SMBUS SMC 2

S3 Connecti ons

SMC
Us000
( MASTER)

R5370*
1K

K
u 2?)2\7

703 SVBUS SMC 3_SCL
VAKE_BASE=TRUE

SMBUS _SMC 3_SDA
‘VARE_BASE=TRUE

Tr ackpad

J4802

201, 2201 g

707135 SVBUS _SMC 2 S3_ SCL
MAKE_BASE=TRUE

mnasmm 2_S3_SDA
= =TROE

0x98 Read: 0x99)

— =12C TPAD SCL 36 71
=12C _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 .

SMC SMBus " 1"

SO Connecti ons

» =PP3V3 SO SMBUS SMC 1

W LDCAT PO NT LP SO "SM.i nk 0" Connecti ons
e =PP3V3_SO_SMBUS PCH _
W LDCAT PO NT LP RS3L0T) ['R5311
uo0500 1/2%:@ 7Sow
( MASTER) 201, 2201
514 SML PCH O CLK
VAKE_BASE=TRUE
25 14 SML_PCH O DATA
VAKE_BASE=TRUE
1
W LDCAT PO NT LP SO "SM.i nk 1" Connecti ons

W LDCAT POl NT LP
u0500

(Wite: 0x88 Read: 0x89)
51 SML_PCH 1_CLK

Sy R53

U5000 v
( MASTER)

CPU, Mem Airflow,

=12C CPUTHVMBNS_SCL

707 s SVBUS SMC 1 SO_SCL
VAKE_BASE=RUE

7075 SVBUS SMC 1 SO SDA
VAKE_BASE=RUE

=12C CPUTHVENS SDA

%?Kl 1250{61 Fi xst ack Prox
2 /"% %w |EMC1704-02: U5870
201, 2201 (Wite: 0x98 Read: 0x99)

as

s

ALS

J4002
(Wite:

=12C ALS SCL
=12C ALS SDA

0x72 Read 0x73)

34

34

510 SML_PCH 1 DATA

SMLink 1 is slave port to
access PCH.

BOM_COST_GROUP=SMC

SYNC MASTER=GKOO J52

SYNC DATE=12/ 06/ 2013
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PBUS Tapr e ( VPOR)
) R Gai n: 0.167x CRI TI CAL
CPU Hi gh Side Current Sense (I COR Ynomi nal - 12.6 V. Range: 19.7 v pa80
Gain: 100x, EDP: 10.5 A : NTOD3169CZ
Rsense: 0.003 (R5400) CHANNEL
Vsense: 31.5 nV, Range: 11 A o a3 =PP3V3_SO_HS COVEUTI NG | SNS oD = BnobLes PRYS Vsemge e 6 PBUSVSENS EN L
SMC ADC: 00 105401 (to CPU Hi gh Side Threshold PGPuEP Ve85
o LUF Alert circuit) o R5 8
- Tz ECV' +o [y PBUSVSENSE_EN 2| | gl ] 01'§
) PLACE_NEAR=U5000. E2: 5MV \\wims LA
PLACE_NEAR=US400. 5: 10Mv o000 BYPASS=U5400. 3 |2: 5%40 1 PLACE_NEAR=U5000. E1: 5MV
3% | SNS HS_COVPUTI NGSN| 6(:60 ourls_|qruH _1aur 'S SMC_CPU HI | SENSErm 40 I 3 __PBUS SO_VSENSE
100x % =
1< 21 sns Hs covpum NG e rerl1 4 [1R5405 “i%lw 1400 XWE380 o Rofes
CRITI %Lz 4PLACE NEAR=US400. 4: 10MM g %ZE’%IZW T gq:}, w __=PPBUS_S0O VSE:;IEE Ny PE;US fpl(\)ls'\li\l)llSE IN sl lLel ) Mélé%
o LR CRITI CAL 5301 0361 CE_ =R5400. 1: . \Qj 205, Rt hevenin = 4573 Chns
PLACE_NEAR=U5000. E2: 5MV 1 o SMC PBUS VSENSE w0
PLACE_NEAR=U5400. 6: 5MV R5481" P- CHANNEL
= = R5489!| [+1C5489
D AV! 56 59 40 42 43 44 100K 5. 49K 2UF
VEL S T2 20°§, PLACE_NEAR=U5000. E1: 5MV
- - y X
OTHER 5V H gh Side Current Sense (I O6R) 4022 PBUSVSENS EN L DIV abs, GO'%‘; PLACE_NEAR=US000. EL: SMM
Gain: 100x, EDP: 6 A - I a5 29 40 12 43 0a
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_1C5411 VnomAnaI. ‘116.5 V, Range: 22.29 V 490
" C1UF SMC ADC: O NTUD3169CZ
- 249 OTHERRC. YES Jo3169
=PPVI N_S5_HS_OTHER5V_| S ” : PLACE_NEARELE000. Ad: SMM N-CHANNEL | 6 DCOI NVSENS EN L
o 50 _gm= " ACE_NEAR=US410. 5: 10Mv U5410 R5419 PG |0 AMSgp
124 | SN HS_OTHERSV. N, INA214 253 eh"A ent.
R5410 "Ce v 8o Yourle | ks otERSV 1ouT 1k (3% SMC OTHERSV HIL I SENSE . R5492!
short Rsense ¢ o v onverey pal . 100X [T v |y 5419 « (DO NVSENSE_EN 2 gl 200K
L N Fei—¢ |'R2415 EATI ooy e # WibE 7 PLACE_NEAR=US000. B3: 5MM
CRI TI CAL'| PLACE_NEAR=U5410. 4: 10MM g 1% T é’og 1 2
o _up=PPVIN S5 HS OTHER5V | $NS_R ~ % ow xgm OTHERRC: YES 1 3 DAN S5 VSENSE
PLACE_NEAR=U5000. A4: 5MV = 1
ERHFRERNS EEKEE' NBERR=U5410. 6: 5MV - H R3498
= = GND _SMC AVSS w0 39 40 42 40 44 . =PPDCI N S5 VSENSE sl el R )
\%? 205, Rt hevenin = 4573 Chmrs
. . 4 N_VSENSE w0
OTHER 3. 3V Hi gh Side Current Sense (I BR) AL
Gain: 200x, EDP: 5 A R5491! R5499!
Rsense: 0.003 (R5440) or Rsense SHORT B gﬂiﬁgésb@ o 69. 8150 5. 491% 0%,
Vsense: 15 nV, Range: 5.5 A e 42 _=PP3V3_S4_HS OTH | SNS =U5440. 3: 2: 5MM HFlsgv M:_lsgv 2 xg PLACE_NEAR=U5000. B3: 5MV
SMC ADC: 08 b 5 26 5 PLACE_NEAR=U5000. B3: 5MV
' ¥ %5/145}:1 grHEERGYES PDOI NVSENS EN L_DI V | D sME AVSS a0 e 00
. o T, 8% PLACE NEAR=U5000. B5: 5MM
PLACE_NEAR=US440. 5: 10MV——"v= B Charger (B Current Sense (| PBR DC-IN (A Current Sense (I DOR
=PPVI N_S5_HS_OTHER3V3_| SNS \
oo s lIJﬁ:‘rZAig 5449 Charger Gain: 36x, EDP: 8 A Charger Gain: 20x, EDP: 4.6 A
R5440 3 | HER3V3 N 5 HE | SMC OTHER3V3 HI | E Rsense: 0.005 (R7150) PLACE_NEAR=U5000. F2: 5MV Rsense: 0.020 (R7120)
Snort Rsense O 0% R e 5 VV/V——@ > o SMC ADC: 02 R5429 SMC ADC: 03 PLACE NEAR=US000. F1: 5MV
o S'&r LSNS. b OTHERAVE Rl R 1R5445 i I8 @%ﬁg o > CHGR_BMON 1 2 ,SMC BMON | SENSE w0 N 1355433,8 SVE DOl N | SENSE
HTEAL G sk near-US440. 4: 10WM . ;g%'gw T gﬂg% 56w 5429 = —CHER_AMON AL o
= /
o PPVI N S5_HS OTHER3V3_I|SNS_R z : g?rol—lE s % %;&,,QOPF ugw | 5439
B RER NEARSUS000. B5: 5MV . OPE
ERIFRERLS I | FTRER' RERR=U5440. 6: 5MM | GND SNC AVSS s 10 42 43 40 2 xgp cerMPLACE_NEAR=US000. F2: SMM - iégp PLACE_NEAR=U5000. F1: 5MVI
= G\ND_SMC_AVSS 30 39 40 42 43 as G%ﬁgwﬂg AVSS
a5 29 40 42 43 aa
LCD Backl i ght Current Sense (I BLQO) PART NUMVBER [ QTY DESCRI PTI ON REFERENCE DES [ CRITICAL [ BAMOPTION | Tr ackpad Act uat or X239 Vol tage Sense (VTPC)
%Iezse-logxong?R#og) 11750008 2 | ReS MIL FLiM 100K 1/ 16w 0201, SD, 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 PPVIN S4 TPAD FUSE 1
o == QptUF NOSTUFF 1R5477
PLACE_NEAR=U7700. 2: 10 g : LOADRC: YES Fi nal Fil RC TBD 5K
— - - 2:10M5450 BYPASS=U5450. 3: 2: 5MM R5459 PLACE_NEAR=U5000. B6: 5MVI I na 1lter 1/020 PLACE_NEAR=U5000. G2: 5MM
w0 s0 [y SNS_LCDBKLT_N slhnv "N oo |ions LopBkiT 1our % 3% SMe LoDBKLT | SENSER W w1 ZPP3V3_S4_I SNS S R5479
100x % TPADRC: YES VOUT_X239_DI V 4. P3K  SMC TPAD VSENSE o «o
o oo gL SNS_LCDBKLT_P 2w rerl1 | |1R5455 "R |1 csa50 ! g
PLACE_NEAR=U7700. 1: 10MM 85, 04K S 20%, R5478 35 1C5479
- G\D %mw 2 xg 10. 2K : 200 2UF
RS o - 5 o - 4
T EEAEE NEAR=Us450. 6: sMv | PPARRSNERR=U5000. B6: 5MM LSNS X239 1QUT INT ., |2201 GND 'SMC AVSS 21 1010 02 42 10
GND_SNC_AVSS 44 50 40 42 45 a1 e y LEn = PLACE_NEAR=U5000. G2: 5MV
Trackpad Actuator X239 Current Sense (1 TPCO) 5765 = NOSTUFF
) . e PLACE_NEAR=U5462: 5MV
Gain: 4.99x, EDP: 2.61 A (Transient) CgéZI(S%L I R5462 TUFE TPA = VES TPAT VES
Rsense: 0.02 (R5460) Short Rsense 506 100 NOS DRC: DRC:
gﬁ/gnieD:C 2?1 nmv, Range: 5 A —0—801+ £t M T _%&&w/\/ly\/—. 3o, g%ZLFMRslggs R?61.K67
L ge12" Srory LSNS X239 1QUT D ) i ™| DENIOOGHA-3 ANNA
o PPVI N_X239_PBUS_| R - 0 — 158w 1758w
PLACE_NEAR=U5460. 3: 3MM 3 4 PLACE_NEAR=U5460. 4: 3MM R5464 | SNS X23P_PEAK_CAP I SNS X239_1 OUT = E E
o
w | SNS_TPAD_P|  « SNS_TPAD_N DA [ 2.;‘3.‘?.“& NOSTUEF I b S £ . | SNS X239 | NT |
= 16w 461 | RS R SOl Us462 TPOATITREAL.  wwun T JACK J52 BYNG DATE=127 157 2013
VIR VI e oasl| Redel | DB4acl asal = PLACE_NEAR=US000. AG: 5MM e _ _
I NA41%8 TPAD SNS X PN (S A SOT- 363 SOT- 363 | sor- 23 R56171 ‘RS?,O(’SI%Q Power Sensors: Hi gh Si de
out w0 BT
v =PP3VE S4 L SNS ‘ dvs O35 ol | Sns x239 1 Ut BUE § 1 1N 6 PANE 1 1 A 2 | SNS X239_1 I M1N%\/_w@ Aop! | e 3 bﬂ
TPADI SNS 1 4. > 5[ne 2N 1716w 1/ 20W 1C5469 p e nc.
R5461 oo aa 422 =PP3V3 S4 | SNS J NC NC. 4 e CF
C5460 , CRITI CAL Coa6l . NOSTUFF 65 us 1 . =PP3V3_S4 1 SNS | TPADISNS  \&TUFF TPADRC VES —— 90sf 2UF S 8.0.0
GN\D iow 0.1U8 | C5462 , 2% \4 NOTI CE OF PROPRI ETARY PROPERTY:
:7) 2 %:2 c%,@a\ﬁ = 0. 1'*2% . 0201 TpA| " . THELNECRISTL ON CONTA|NED LEREI N | S THE
J *TPADI SNS NCSTUFF y CAEO\; 2 D SN v e M TS e e e 54 OF 120
B‘Mggsﬁéleo 5: 5M\/| BYPASS=U5461. §: : 5MV TPADI SNS i LI £ Il NOT TO REPRODUCE OR COPY I T
L 1 BYPASS=U5462. :5MM 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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8

7

— - - — 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 gﬁlgnig:c 1gen‘v, Ranl%gsilg 12 A
Rsense: 0.003 (R7640) or Rsense SHORT N . 5. Y —
oo o Ranée: saa s Vs sa 1 sns EPBR5SMEs560. 3: 2: 5MV P2 «» =PP3V3_S0_VRI S J_ 'B%R%g’\%sszto 5 2 30
SMC ADC: 19 ' 1 C5560 et bgﬁq §N§ R0
= f POARE NERR=US000. H2: MV LOADI SNS 2102 LOADISNS gg LOADRC: YES
+ 2 DI FFERENTI AL_PAI R=CPUVR_I SEN2 R5546 R5 w| | SL28133 PLACE_NEAR=U5000. B4: 5MM
4,22
U5560 R ishsz P 1% 2%, cpuvr 1Sns P 'Sﬁ R I RP
I'NA210 45§3§9 N : o Yo V\/\’_ SMC_CPU | SENSE w0
oo L SNS 1V05 SO N sl SC7o - aur |6 | RIVOSSO I QuT 1R ke SMC PCH I SENSE gy o O 76t 1758w
200x 1% LOADI SNS D@z .
w05 @ LSNS 1V05_SO P 4fine reFll ¢ [1R5565 1/;\%:1\,\/ 1C5569 DI FFERENTI AL_PAI R=CPUVR | SENL Bﬁ 47 Bl 3 | CESZ%E':)
20K f— 200 2UF %0 56 cPUR 1SNst N 1% 42K . cpuvR 1SNs N s 0| CPUVR I SNS R N —gog%
° T AR (R T o, s 2 ¢
ab 20w 2 X NO_ANET= VR 1w |1 6361
~ ML 8361 R5544
2 PLACE NEAR=U5000. H2: 5MV LOADI SNS R§D§248 3 £13K 5’?@@%&%000 B4: 5MM
bgﬁ? | % E’EEEEFE . LOADRC: YES DI FFERENTI AL_PAI R=CPUVR | SEN2 LQADI SNS 9 &
T " NEAR=U5560. 6: 5MM : Q(% GND_SMC_AVSS
- = D AV o 40 42 244 80 56 2 38 39 40 42 43 44
NOR 1/51%5\?\/ 1 RS SEwecT on=TrUE
LOADI SNS '
DDR 1.2V S3 (CPU & Menor Current Sense (I MOC
DDR 1.2V S8 ( y) ( ) SSD_current ' Sense (I SDO)
Rsense: 0.002 (R7450) or XW450 ROBLSNS 5 Y. Gain: 200x, EDP: 2.5 A (8 . =PP3V3 S4 | SNS BYPASS=U5580. 3: 2: 5MM
Vsense: 19 nV, Range: 8.25 A s =PP3V3 S4 | SNS hS 570. 3:2: 5\ Rsense: 0.005 (R5580) o 1CBSESBO
SMC ADC:. 09 1 C5570 Vsen'sAe. 1%. 5 nV, Range: 3.3 A /1uF
o IUF SMC ADC: 13 o - ?83/’ _
- 24% DDRRC: YES = 2 B PLACE_NEAR=U5000. C2: 5MV
+ 2 544 PLACE_NEAR=U5000. A5: 5MM o =PP3V: W SSD | PLACE_NEAR=U5580. 5: 10M 5580 R5589
Us570 R5579 AN\ g =Re290 L SE0O8 o
R55801 w | SNS_SSD N I'NA210 4.53K -
« = mm_=PPDDR S3 REG __ s|n 'z%%low ¢ |1SNS DDR | QUT 1R AR o SMC DDR | SENSE gy o 0095 Lo &0 ae LSNS S0 SSD I QUT L5 R2 oSMC SSD | SENS w
X % ws, P 3 1’%‘” 1
o oy PPDDR S3_ REG R4l rerlt | |'RB575 YEY |1C5579 107300030 o512 g7yt SNS_SSD i reri—g |'RS585 1 |1 $9p89
20K —_— 200 2UF PLACE_NEAR=U5580. 4: 10MM 4 Toow T 0°§,
G\D 2150w 2 8 \% w _a=PP3V3_SOSW SSD_| SNS_R| = yé R,
o L¥61 O NEARCUS000. AS: M ! PLACE_NEAR=U5000. C2: 5MM
BRRPRRL NERILFE, _ DORRCYES T ORI TI CAL | PRI REAR=US580. 6: 5MV
1 A _NEAReUSS70. 6:5Ma | e T ) . GND_SMC_AVSS a8 39 40 42 43 44
CPU H gh Side Current (I COR) Threshol d Al ert
Gai n: 100x NOSTUFFE
CPU DDR 1.2V S3 (CPU Only) Current Sense (I MLC) Rsense: 0.003 (R5400) 5553
Gain: 500x, EDP: 1.1 A BYPASS=U5551. 5: 2: 3MM 0. 22UF
Rsense: 0.005 (R5510) or Rsense SHORT LOBR w2 _=PP3V3 SO HS COVPUTI NG | SNS o 1905
Vsense: 5.5 nV, Range: 1.32 A _=PP3V3 S4 |ISNS 58M35510. 3: 2: 5MM C%ngvls bzoL_u
SMC ADC: 18 105510 Ur Fo
= P S
G o= ACE_NEAR=U5000. H1: 5MM 501 R5553
= _@u=PP1V2_S3 CPUDDR I SNS  PLACE_NEAR=U5510.5: 10MM (5510 R5519 CPUHYS = PUYS cPuHL_covp_FB | 1335K:
1360 | DDR_N I NA211 4.53 Trip Target on CPU High current: 2.5 A 1 CPUHYS 1%
o TR5518 shin ot ourle |1, SNS cPUDDR | oUT ¥ o SMC_CPUDDR | SENSErrm Hysferesigs on P e 2R§45|>(54 R5556 US55 1 Mg-lﬁw
Short Rsense | SNS CPUDDR P " 500x s ugbw |, C5519 Vref = 0.737 V Hoow 1 2 314 N5 MCP6541T CPU
" 5 I ey ['RO515 M 150 Vth = 0.616 V -> 2.054 A on CPU Hi gh current],%: it 05 o cavP QuT
CRITICAL ) @D %, —%Jg% Vtl = 0.771 V -> 2.571 A on CPU Hi gh current E
= _a=PP1V2 S3 CPUDDR | SNS § P'-ACE—NEAR=U551°¢‘;‘I-T1IOCAL = yé"w 2 ¥R/ Hysteresis Margin = 0.518 A CPUHI _COMP_VREF 4
LOADI SNS NOSELFE PLASE NEAR=US000. HL: 5MV 1%;?; LCPUHI 1 OUT R
EAR=U5510. 6: 5MM -
L L | 84. 5K \ 4
G\D_SMC_AVSS 38 39 40 42 43 40 H%ow CPUHYS =
[ 201 'R5552 | CB5E)
3.3V SO Rail Current Sense (I R3QC) ) giis
Gain: 500x, EDP: 1.1 A LoR = ow 2 %g
Rsense: 0.005 (R5520) or Rsense SHORT I Py 50201 2
Vsense: 5.5 nV, Range: 1.32 A g3 =PP3V3_S4 | SNS 58885520. 3: 2: 5MM | BMON_I OUT_D
SMC ADC. 14 1 C5520 NOSTUFF N - - L
| pu— O/:I‘UF D%5§7
3 LOADRC, YES VeI
z 2 PLACE NEAR=U5000. B1: 5MV RB521ZS- 30
o % PLACE_NEAR=U5520. 5: 10M 5520 402 R5529 ———
1EP QLf am
7 O02Q SIS RN sl tarle isns peavaso 1aur X% oSV PRIVasO | SENSR, - DDR 1.8V Current Sense (I MO
Short Rsense WS o I SNS PP3VESO P 4w 500x refl | |1R5525 1’50%:6W 1C5529 Gain: 500x, EDP: 0.45 A
cr 1 Kt sHor o4 S0K 1 L 0. 22UF Rsense: 0.005 (R7829) or Rsense SHORT EBRESNS5590. 3¢ 2: 5MM
9 _2"%%/ Vsense: 2.25 nV, Range: 1.32 A _=PP3V3 S4 | SNS s
_ PLACE_NEAR=U5520. 4: 10 D Sow 2 8 g
°° =bP ' R CRI TI CAL w 361 0361 SMC ADC: 12 1 C5590
LOADI SNS 2 PLACE_NEAR=U5000. B1: 5MV o L %omp LOADRC: YES
MEREEFREAR=US520. 6: 5MM LOADRE: YES 2 g%gw PLACE _NEAR=U5000. G2: 5MV
= GND _SMC AVSS 30 39 40 a2 43 s LIJSA5291(1) R5599
453K
i w e 3 SC76 6 |Pi1ves3 | aur 1 SMC_DDR1V8_| SENS| w0
5V SO Rail Current Sense (| R50C) RN AR R P 20— coox M
Gain: 500x, EDP: 1.0 A w0 o1 3 4 1 i 1C5599
Rsense: 0.005 (R5530) or Rsense SHORT EOBRESNS: 530, 3+ 2: 5V PR KRR 8205 Bl ey [R9995 g0
Vsense: 5 nV, Range: 1.32 A o444 =PP3V3 S4 | SNS T G\D 2/%0w 2 % \4
SMC ADRC. 17 1 C5530 CRITICAL © 2261 0201
o == Ot UF LOADRC: YES LOADI SNS F PEASE NEARSLS000. Go: SMV
. 2 18, PLACE NEAR=U5000. GL: 5MV I | PEREFFREAR=US590. 6: 5MV DRC: Y
o _gu=PP5V_S0_I SNS PLACE_NEAR=US530. 5: 10M | 5530 R5539 = = GND_SMC_AVSS w8 39 40 42 43 44
R5530 1|3 | SNS PP5VS0 N | NA211 4.53 TER=JACK J52 SYNC_ DATE=127 06/ 2013
MT 0 e e 56‘:6’)( cur 6 1 1,SNS PPSVSO L QUT 1’\/]zy/\/—IS pSMo PPSVS0_| SENSEr, « PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON @'—IZES ' Sensors: Load Side
Short Rsense 1M‘9’ s | SNS PP5VSO_P aline Rerll§ |2 v 11 c5539 11750008 3 | ReS MIL FLIM 100K 1/ 16W 0201, SV LF | C5569, G519, C5509 LOADRC: NO o : T
cr 1 &S Ra935 Piis) 32 we
3 T 20%, : 1-157
_PPBV SO 1 SNS R PLACE_NEAR=U5530. 4: 10 D 5% 0w > gg 117S0008 3 RES, MIL FLI M 100K, 1/ 16W 0201, S\D, LF C5529, C5539, C5549 LOADRC: NO d} Appl e I nc. 05 573
0 g ———— CRI Tl CAL N 5201 PL0/°1«CE N U5000. GL: 5MM 117S0008 RES, MIL FLI M 100K, 1/ 16W 0201, SMD, LF C5579 DDRRC: NO ® 8.0.0
LOADI SNS HOARESNS AR _ LOADRC: YES o NOTI CE OF PROPRI ETARY PROPERTY: [T
— — A — _L'B53O 6 SM\/I G\ID SI\/C AVSS THE | NFORNMAT| ON %AgERPHEEI N IS THE dvt 1
3039 40 42 43 4 R POEEaEMR ACRERS T8 THE FOLLOW NG D —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 55 OF 120
11 NOT TO REPRODUCE OR CCPY I T e ——————
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CPU Hi gh Side (I COR) Peak Detection Support
R5660 R5666
e s _=PP3V3_S0_CPUTHMSNS 1 47 5 8 |SN§LgEquE§NRP 1LAAA 2 ISNS CPUHIGAI Y P oo 5 %
156w 1 ) 156w NOSTUFF
i |1?|§662 o%1 R5667
CEGGO Poow =@ | p1 2
2%1 - ) IISA)W
I £R or R5668 o
D - B T 158w NOSTUFF
R5661 o1 R569
PLACE_NEAR=R5400: 10M1 o TRy = | SNS HS_COVPUTI NG N1 2
v Bé ow mm:nmm"\/sy\/—
CKPLUS_WAI VE=Ndi f Pr _badTerm U566O R5665 2201 1(;201
w0 10 22 [y | SNS_HS_COVPUTI NG P sl 'NZI0 16 | Jsns cPuHcAlN ouTs NS_CPUHI GAIN QUT R
CRI TI CAL 1/528W In battery discharge scenario negative voltage will be
Thunder bol t TBT C:ur r ent / Vol t age Sense ( | |_|SC:/ Vl_ISC) 80 a4 a2 | | N 4t 200x REFLL IR5664 %61 1C562%é present on IN+/- pins with INA output voltage decreasing
Gain: 200x. EDP: 2.8 A X640 L CKPLUS_WAI VE=Ndi f Pr_badTer m @D %%lgw p 200% from 3.3V with increasing discharge current.
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 '\C%E%EAWX\MGAO 2: 10Mv . §€1 6301
Vsense: 14 nV, Range: 3.3 1542 ISNS TBT IVIN 1 I SNS_TBT_| VOUT l 2 NOSTUEE SENSE+ pins of EMCL1704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640. 1: 10 MV 1/5A)W L L PLACE_NEAR=U5660. 6: 5MM L Thi s deviation has been designed in our Peak Detection circuit.
1 - - - W th 10uA sink: 0.125A - 2.1A -> 13nV - 83 nV
oo 4 13 22 _=PP3V3_S4_| SNS IBTLSNS 10 5. 2: smm Wth 20uA sink: 0.125A - 2.1A -> 23nV - 92 nV
1 ASS .
oRE Battery BMON Di screte Current Sense (I POR) & Threshold Al ert
) T, %}Q/’ PLACE_NEAR=XW5640. 2: 10MM TBTRC. YES Gain: 50x. EDP: 8 A
—PP3V: TBT | 4 SHM TBTI SNS PLACE_NEARSLE000. A8: ShI Rsense: 0.005 (R7150)
° P PLACE_NEAR=US640. 5: 10MM us640 R5647 R5649 Vsense: 50 nV, Range: 13.2 A
R564Q 3 | SNS TBT N shiv N O0r]e | J1sns TBT 1aur 1 4 53K ,SVC TBT | SENSE gy o SMC AD: 05 N
oM T 200x 1/5A:W 158w L 67
short %enszxelz.sm&é‘\?l 5 ot SRS TREE e ey [RB645 ot i —éf’zszﬁg « _=PP3V3 SO SNS BMON 0, 22Uk
CRI TI CAL 4 oD T, 8% BVONHYS —”—
68 =PP3V3 S4 TBT | SNS R | pLACE_NEAR=US640. 4: 10MV ~ ygéow 2 6?%1 1 CEGU?:J_ 52_030%‘}
—— 10y o
C TBTI SNS '\%E%EAWUS(MO 6: 5MVI IEAEER%EXFELSEUOU A8: 5MM —‘I? 'g;;pxspg R5673 C
= GND_SMC_AVSS 38 39 40 42 43 a8 BYPASS=U5671. 5: 2: 3MM 255K
BMONHYS — BMON_COVP_FB 1 2
LCD Panel Cur rent Sense (I1LDC) IR5674 BICNHYS BVONHYS AN
Gai n: 500x. EDP: 200K R?QIZ(S Us5671 FobF
RSENSE: 0. 005 (R8320) or Rsense SHORT LOADISNS %ow 1 2 3|, \I5 MOP6541T  Bvowkyvs
Vsense: 5 nV, Range: 1.32 A o8 as a3 22 _=PP3V3_S4_| SNS ASS= L322 Y61 LN sc70i5 BVON COMP. OUT
SMC AD: 21
CEGU%O CHGR_CSO_R P/ N are swapped on purpose BMON COMP VREE 201 N
I pu— ?8,1 LOAI 3 ) to neasure Battery di scharge power >
P PLACE_NEAR=U5000. A7: 5MV . BMONHYS
r into system 1
Us5620 6Rg>%7K5
I NA211 R59329 Trip Target on Battery current: 3.5 A }o“a‘ow =
%0 65 (T I SNS LCDPANEL_N  5|in Sc70 "~ ouT |6 1 SNS_LCDPANEL _| QJTl I& SMC_LCDPANEL | SENSE oo o Hysteresis Circuit: JBMON | OUT_R BVONHYS SMC_BMON_COVP_ALERT L g0 |[—
500x y Vref = 0.854 V 2401 NOSTUFF
w0 o rmy—| SNS_LCDPANEL P 4fine reFll_o |'IR5625 Y8 1C5629 Vth = 0.758 V -> 3.031 A on Battery current J 1C567 DM\BZ%?SZB% b|3
51K f— 20{2”: Vtl = 0.887 V -> 3.549 A on Battery current il res— BVONHYS 20/1UF DENLOO6HA- 3
GN\D 250w 2 550‘1/ Hysteresis Margin = 0.518 A IRE677 IR5672 2 4§¥ SYM VER 2
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MM IELOAéED'?\JgAFrILEJsSUUU AT: 5MV 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 (I CM) D384 E
B Gain: 500x. EDP: 0.82 A BYPRSS-U5670. 325w RB52175- 30 Z B
Rsense: 0.005 (R5610) or XWs610
\S/i/[e:nig 411.51 mv, Range: 1.32 A Iz BVONRG: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m lIJSA(SZZ.g R45(53379
50 50 (TR CHGR CSO R P 5| in SC70 ~ ouT BMON | OQUT N Ig SMC BMON DI SCRETE | SENSE a0
CRI Tl CAL 1 lz%fé’w %NEDéR%: sS(Es
= 80 54 CHGR CSO R N I N+ 50x  REF IR5671 1
1015 =PP3V3 S3RSO CAVMPWREN _— LOADI SNS CKPLUS AT VE=Ndi f Pr_badTer m 15K PLACE. NEAR=US000, A3: e 20022UF
e =PP3V3 S4 | SNS BYPASS=U5630. 3: 2: 5MM D % ow > 6?%1
PP3V3_S3RSO CAMVERA — | 1C5610 BV ShE o zzﬁllosTUFF PLACE_NEAR=US000. A3: 5MV
M gg DTH=0. 175M1 o —— Oyt UF LOADRC: YES PLAGE NEAR=U5670. 6: 5MV
SUE T 2 }jé\,, PLACE. NEAR=U5000. B2: 5MM = = GND_SMC_AVSS 38 39 40 42 43 44 e
o =PP3V3_S3RS0_CAMERA Us610 R5619
L reove symo owem slin | SR aur |6 |1SNS CAVERA 1TouT K R3% SMC CAVERA ISENSE gy CPU Core Vol tage Sense (VCOC)
XW561 500x % SMC ADC: 20 X6
610 g] 14 PP3V3 S3RSO CAMERA R4 || N+ REF| L IR5615 wgbw |y C5619 5980 R5689
sM — 1 4. 53|§
20K o 200 2UF 105 _=PPVCC SO_CPU 1 2 CPUVSENSE IN 1 , SMC_CPU VSENSE o
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 R % 0201 1 1 CEGZ%?
o =PP3V3 SO CAVERA R1A O\ 2 ) CAMERA_3V3: SO T :éELgAEAFrusew 6: 5MM IELOAéEfNEAFlEsSooo. B2: 5MM PLACE_NEAR=US000. B7: 5MM T gmé%
_‘—/\é\é\/_‘ - = GND SMC AVSS 28 39 40 42 43 4 0%01 PLACE_NEAR=U5000. B7: 5MV
REDE GND_SMC_AVSS a8 30 40 42 43 40
A R5§12 ISYNC MASTER=JACK J52 SYNC DATE=10/ 26/ 2013 A
6 =PP3V3 S3 CAMERA R1 2 CAMERA_3V3: S3
g Yo% - CPU Core | MON Current Sense (I C2C Power Sensors: Extended
T6W
ob Gain: 1 A/ 28.273 nV, Range: 40 A DRI NG NOVEER
- Sve ADC: 22 R5699 Appl e I nc 051-1573
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON ss _CPUVR | MON 1 2 SMC_CPU_| MON | SEI a0 ° . %0 0
5% . 0.
117S0008 2 RES, MIL FI LM 100K, 1/ 16W 0201, S\D, LF C5619, C5629 LOADRC: NO Wth R7210 (Ri) set to 316 chm 10/281W 1C5699 NOTI CE OF PROPR ETARY PROPERTY. ST —
11750008 RES, MTL FI LM 100K, 1/ 16W 0201, SMD, LF C5679 BMONRC: NO R7310 (Rsen) set to 0.75 nohm PLACE_NEAR=U5000. B8: 5MM —— EO{ZUF THE | NEORVATL ON CONTAI NED HEREI N | S THE dvt 1
R7230 set to 95.3 kOhm 2 X THE PO;ESSCR AGREES TO THE FClLOI‘H\G T —
117S0008 1 RES, MIL FI LM 100K, 1/ 16W 0201, SMD, LF C5649 TBTRC:. NO Num Phases (N) is 2. and 1o (I X) i's 40A, 301 WE%EAF&USOOO B8: 5MM | : ISTN?QFFEQLN TH'S c@?x:ucr\'fl;ﬂ" |TN CONFI DENCE 56 OF 120
then 1A of lo gives 28.273nV at the Vinon. G\D_SMC_AVSS 38 39 40 4243 44 || || NOT TO REVEAL OR PUBLISH | T | N WHOLE OR PART Form o —
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Pl acenent Not e:

Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
5850
« =PP3V3_S0_TBTTHVENS 47 2 __PP3V3 SO TBTTHVBNS R
TR T
L
402 JUF U5850 | 2C Addr ess:
- TP TBT THERM DP__ — . TBITHVENS D1L_P 'R5851'R5852 By setting R5851 to 15k, |2C address
<> = NAKE_BASESTRUE PLACE_NEAR=U5850. 2: 5MV - 1K 100K for U5850 is 0xD8/0xD9
i . NO_XNET_CONNECTI ONETRUE TBTTHRM_SNS ;é‘éow %0w :
Thermal Di ode: TBT Die (THSP) o 00282511 U5850 = 1 2961
_______________________ uF —L
' Pl acenent Note: , TBTTHRM SNS EMC1412- A TBTTHRM_THRM PU| TBTTHRM_ALRT: PU
' The P | eg connects to THERMVDA pin of the TBT 5 TGN 2
hi h | i ' bP THERM/ Al TBTTHVENS THM L, oo
Lc-lf),-t-e-N- _eg_ c_on-ne-ct- t-o-pl-n-Afo.- At 1 % 2 o TBTTHVBNS D1 N PLACE NEAR=U5850. 3: 5MVI 3|pn ALERT 6 TBTTHVENS ALERT L -
J_ XV\§N§51 B =1 2C TBTTHI DA 7 |svoaTA
= = 8
PLACE_NEAR=U2800. AAS: 2MM aggry—=12C TBTTHVENS SCL SMCLK X,
Note: Use GND pin AA8 on U2800 for N |eg. G\D_PAD
0 o
TBTTHRM_SNS .
Thernal Diode: MB Proximty (TM_B)
' Pl acement Not e:
= ' Pl ace U5850 on the TOP side, on the |eft 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
o8 4« =PP3V3 S0 CPUTHMSNS /\/y\/z PP3V3 CPUTI—éI\/SNS R
mm
by ONRENG £ Tressro
40. ukF
CPUTHVENS D1_P 2 g 1'1?(?0%711?(?0%72
Thermal Diode: Airflow (TAOP) - PLACE_NEAR=USG70. 2 51V S[CRITICAL | Poow < 1sow
Pl acement Not e: 3 NO_XNET_OONNECT! ON=TRUE 11 VoD L : ¥
' Place @871, Airflow thermal indicator, above 871 1 0. 0022uF —— Us870
i the SSD, on the BOTTOM si de. ' IIDBFM&JGG'I_SML_E %z_ EMC1704- 2 CPUTHRM_THRM PU CPUTHRM_ALRT: PU
Lom o e e e e e e e e e e e e e e e e 2 | CRI TI CAL 703 2 | pp1 THERMF y2__CPUTHVENS THM L, o «©
2 CPUTHVSNS D1 N PLACE_NEAR=U5870. 3: 5MVI 3 | pnt ALERT* 510 CPUTHVENS ALERT L oo «©
s0 CPUTHVENS D2 P 4 | pP2/ DN3 swpaTal 11 =1 2C CPUTHVENS SDA Vea:n R
B %@,%'—25 3 NF&Q%EE’TTE&NL@TT%@TSR% 5 | b2/ DP3 smeLk| 12 =1 2C CPUTHVBNS SCL o«
CRITI CAL 873 1 0. 00227L2:i_ 16 | sense+ ADDR_SEL| & CPUTHVBNS ADDR SEL
BEHEELE T 15 | sense- wd? R5875
CRITI CAL 402 13 | pUR SEL ne Dy
® s0 CPUTHVSENS D2 N : PLACE_NEAR=U5870. 5: 5MM 14 |y el ggw )
\
Thernal Di ode: Mernory Proxim ty (TMDP) Thernal Diode: CPU Proximty (TCOP) GND__ THRM PAD 1 :
' Pl acenent Note ' Pl acenent Note : ° 5 i .
' Place Q6872 between two rows of Menmory devi colss, ' Pl ace @873 under the CPU, . Thernmal Sensor: Fin Stack Proximty (ThilH)
' bet ween channel A and B, on the BOTTOM si de. . 1 on the BOTTOM si de. . _L Pl acenent Note: “:
I & RN B T - W Y Wy A aa = ' Pl ace U5870 at corner near Fan,
ron the TOP side. !
\
o R [
50 44 (TR | SNS _CPUHI GAI N P
50 44 (TR | SNS _CPUHI GAI N N

Pl ace C5800 and C5801 near (B871.

NC; NC
1+ C5800 1 C5801
0. 0022UF 0. 0022UF
T& Tk
2 CERMH XTR 2 CERV X7R
NCX 0603 NCX 0603

NC_MASTER=YHARTANTO J44

SYNC _DATE=01/07/2013

o Ther nal

Sensors

d} Appl e I nc.
®

v eae i
051- 1573
8.0.0

PROPERTY _OF “APPI
THE F‘CEESSCR AGREES TO THE FClLON NG

Il NOT TO REPRODUCE OR COPY | T

BOM_COST_GROUP=SENSORS

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
THELNECRISTL ON CONTA|NED LEREI N | S THE

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

KEEP THE 5 PI N CONNECTOR

CONNECTOR

=PP3V3_S0_FAN 46 68

=PP5V_S0_FAN 46 68

CRI TI CAL
C6001 1
R6060 * J6050 12PF L
217K FF14A- 5C R1L1DL- B- 3H o
o g-RT-SM NPo, EBC 2
1/ 20W NC
R6065 o 2 O L
SMC_FAN 0_TACH d7K S| s e
* oo 1 2 FAN RT_TACH 1o MOTOR CONTROL
156w o G\D
P 5 o TACH
NC x>0
— 7
R6061 1 NC
518S0769
v 5 Lo Gl
M= [U] -
201 o E3 SYM VER 3
ol T8Te  EAN RT PWM
» > SMC_FAN_0_CTL ~ .l

Pl acenent Note: Place C6002 and C6003 near

"T: ceooz T ce003
9.%0022UF 9.%0022UF

2 2 xR 2 & x7r
NCX 0603 NCX 0603

Q6060

FROM D1

=PP3V3_S0_FAN ¢

BOM_COST_GROUP=FAN

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
Fan

d} Appl e I nc.
®

T OV )
051-1573 | D
8.0.0

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
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SPI ROM

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

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

o =PP3V3_SUS ROM
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= NOTE: If HOLD* is asserted
ROMwi || 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.
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AUDI O CODEC, ANALOG BLOCKS
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gg{ N MGRe_L feeedbetyen AHD Lg N D ** |FT. SPKR AVP. SIG SOURCE
CERM il (VECHN-- —- jlesng
04 2 [ ~ G2
52 a5 __GND_AUDI O CODE | CODEC M Cl M Cl N2_R- LI NEQUT2_RH — AUD LR R P D gr SPKR AMP. SIG  SOU
AUD_HSBI AS | N L12 |iem as 1 N LI NEQUT2_R- AUD LC?_ R N g RCE
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0201 ! X N-RERR-W BHHED: 67/
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'R6324
1%%5/ 1R6325 S| d gl 8 ¢
100K o L
2201 750w i\ 2 E\
2201 s s s s
R6323 « o GPL Q0_SPKR_SHUTDOW k8 |epi 0o sPDIF_INLG3 | 330
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R§303O|2<2 “ o DFET_OPENUS S lerios DI Gl TAL =
1 2 DFET_OPENCH GPI OB SYM 2 OF 2 DM C_spa| N
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» _NC CS4208_SCLKB | % fsake
» _NC CS4208_LRCLKB r = LRCK_B 1
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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 0 01l T VT 1

0 4 1 L2 112 0.
o L 0402 " RIS T CRITICAL 4 2| CRITI CAL 3 iséicw
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSMR375) L6411 CB414 xrtiem e !
. FERR- 1000- OHM O 01TUR ba u6410
APN 35352008 & 35352958 o e L2 (RANVP_ 2 NO_TEST=TRUE MAX98300 = SPKRCONN L _OUT P o o0
2 et WL e T N o1 L 2% 2 4211= 1
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L|6T4|.2 L w’é L §72'2: 1 . . BYPA4S.52—L{3420. Al: A2:5 mm
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o 0 PP5V_SO_AUDIO AMP_R R
402,
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1 1
To4ap" TILEAL C?§03;2:—4 - C6/14u3;1 1
[643 Vi) 2= SR =
FERR: 1000~ OHM 0. 22U Faklf 2 8 cmiTica 2 3R osRm
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o A LSS R P02 g e sennne || SRS T/ SR
%F\g/\/l BN e T+ S
CRI TI_CAL { T L NQ TEST=TRUE ALl N our- | B3
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AUD_LCB_L_N 1 SPKR_SHUTDOWN A2 A3 52 71 00
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)
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R6550 N_NECK_ W DTH=0. Q6 \VM
HS M C P 2. 2K, HUBEERE-{Y B 208
80 48 — — /\éy\/ — ¢ — ) 52 &°
CRITICAL 118w | TI CAL
R6556* 1 C6550 ho5" 1C655
10050 L 3300PF 27PF
: zﬁx\/ T2 )}(%32 CERM 2 50%’
201, 0201 R6559 1
HS M C N 122K,
80 48 @ /\é\o/é\/ AUD_'—‘S_M C_N @ 52 80
143%}9’ M NRERR-W BTHES: 38w
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NO SE | SSUE SEEN ON EARLY HEADSETS
(SEE RADAR # 6210118)
- DFET QDEI\CH BYPASS=U6500. B2: B1: 3MV
BYPASS=U6500. B2: B1: 3MV
1 C6560 1 1 C656
f— (O%EO,OUF - %Q%SU(?:Z f— g 2,,91UF
1 2 2 g 3
53?20 ERM X5R 2 $8K ceru E5R; CERM §
% VDD
160
2402 l TAl %&g&FFR
= 2 |pgmr cura{AL_AUD CONN SLEEVE XW_ gomy o2 o0
L DFET_CPOL o curz[ A2 AUD CONN SLEEVE XW g 1 2 o0
106501 ae
%OOPF b
2
[ felooe
L
- E DFI:_l', OPENUS BYPASS=U6501. B2: B1: 3MM
BYPASS=U6501. B2: B1: 3MV
106530 106542 106543
159}?21 - %EWOUF :?go/lu;: f— ggg})lUF
2 2 -
;?E‘é’ Fo3 SR 2 X5k, CERM 836, M 3§
2 VDD
1 o 880
= 2 |pseL outi[ Al AUD CONN RI N&2 XW [oom 5t 52 %0
DFET_CPQ2 ale aurz[A2 AUD COWN RIN® XW e
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OOPF -
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CODEC OUTPUT SI GNAL PATHS SPEAKER CONNECTOR o T oAl
FUNCTI ON VOLUMVE CONVERTER PI N COMPLEX MUTE CONTROL HP=80HZ 316602
HP/ HS QUT 0X02 (2) 0X02 (2) 0X10 (16) N A 78171- 6006
TVEETERS 0X03 (3) 0X03 (3) 0Xx12 (18) CODEC GPI CO 2-M C CONNECTOR APN. 51850672 W RT- SM
SuB 0x04 (4) 0x04 (4) 0X13 (19) CODEC GPI 00 APN 51850818 ——O
SPDI F OUT N A OXOE (14) 0X21 (33) N A o 7 0 oy SPKROONN L_QUT_P DS
o0 5240 0 =PP3V3_SO_AUDI O DI G o 71 50 (> SPKROONN_L_OQUT_N 213
CODEC | NPUT SI GNAL PATHS 7 a0 rmy— SPKRCONN_L_I D j o
CRI TI CAL
FUNCTI ON CONVERTER PI' N COVPLEX VREF \]6601 LT SPKRCONN SL OUT P 5 g
pMc 1 0X09 (9) OX1C (28) 3.3V DM C_SDA3 FF14A- 6C RLIDL- B- 3H o 71 50 > SPKRCONN_SL_OUT_N 6lo
DM C 2 0X09 (9) 0X1C (28) 3.3V w0 o . PR S
—O 8
HEADSET M C 0X07 (7) 0X18 (24) 2.7V MT X __—O
%6H@68l0 DM C_SDA2 2 g )
1 2 n = 3 CRI TI CAL
OTHER CODEC GPI O LI NES VY. 7 RS S e0s
LEFT SPEAKER | D GPl 2 | NPUT H GH = FG LOW = MERRY = 5 o) 78]5/?%{ 2’806
RI GHT SPEAKER | D GPI G8 | NPUT H GH = FG LOW= MERRY 7 4 qm—DM C CLK3 515 M RT-
DFET CONTROL GPl X4 QUTPUT H GH = DFETs OPEN o ()
+—O w0 71 50 y-SPKRCONN R QUT P 13
£ 50 71 50 [T SPKRCONN_ R OQUT_N 2 o
= » 1 [rmy_SPKRCONN R 1D EEDY
LgRél]T]l-CAL PLACE NEAR=J6600 & 5mm 0
120- OFIVF 25% 1. 3A h600 o D R N S O o2
o AUD_HP_PORT_REFCH . mp 5 o AUD_OO\IN_SLEFVE Lo w0 71 50 O 5
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57.6 - 0. 01UF 1, 1, I N st-Sé v 2 2 %g;{ RM CAEELEZ S
1% — 109 R7417 |'R7418 8803
16w > i(g}f 200K 511K PLACE_NEAR QAL 4 PLAENIR craco 1 amf )
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w12 —PPVIN_S5_HS OTHERSV_I 1SNS w »»=PPVI N_S5_HS_OTHER3V3_| SNS e ss _=PP5V _S3 REG
CRI TI CAL CRITICAL | CRITICAL _ ' CRITICAL | CRITICAL [CRITI CAL '
=PP5V_S5_LDO
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b = 1 P5VP3V3_VREG3 —_— %‘%F -
2 % =
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R L. 0UH- 21A- 0. 0060HM — 028, 6 ISKIPSELL o 71 cAL ! 3 37650958 1, OUH 22A
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1. 05V SO Regul at or

s =PPVIN SO 1V05S0

w =PPVI N SO_1V05S0_LDO
BYPASS=U7600. 2: : 1mm P1Y0590 7B RC m
w _=PP5V_S0_1V05S0 C7601 1 M N-RECRko 1 C7630
ouF —— —— 0 1UF
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PhYROE0 AL
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Page Not es

Pover aliases required by this page

=PPVI N SOSW LCDBKLTFET
=PPSV SO BKLT
=PP5V SOSW KBDLED

(9 12 6V LCD BACKLI GHT | NPUT)
(5V BACKLI GHT DRI VER | NPUT)
(5V KEYBOARD BACKLI GHT | NPUT)

BOM opti ons provided by this page

BKLT ENG
BKLT PROD

Stuffs 10 2 ohmseries R for engineering builds

Stuffs 0 ohmseries R for production

s =PPVI N_SOSW L CDBKL TF| 2 o PPVI N SOSW LCDBKL 2
% 3 2

74050159
CRI TI CAL

F7700
3AMP- 32V

0603

80 42

L

%0 12 (T} I SNS_LCDBKLT_N

PLACE NEAR=D7710 K SMM
ACE NEAR=D7710 K ‘oM

ACE NEAR=D7710 K 5MV
P

PLACE NEAR=D7710 K 5MV
LACE NEAR=D7710 K 5MM

PPVOUT_SO_LCDBKLT ¢ 65 71

PLATFORM RESET NO LONGER GATES THE BKLT_EN AS BOTH COMVE FROM PCH NOW

PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 1 C7760 | C7761iC7762 . C7763 C7764 1 C7774
107S0386 RES, MIL| FI LM 1W 25MOHM 1% 4TERM (612, BLIR7700 CRI Tl CAL 2:,2UF  —= 2.2 - %PF
BT TET TR TET TR w
)1(206 1206 1206 1206 1206 Sﬁgyl
SENSOR ON PAGE 54 USES R7700 TO MEASURE THE CRI TI CAL PLACE NEAREDTT10 K SMM PLACE NEAREDTT10 K SMM PLAGE NEAREDTT10 K SMM
R GO NG TO LCD BACKLI GHT Q7700 PLACE NEAR=D7710 K 5MVI PLACE NEAR=D7710 K 5MV
0. 075 FDC63BAPZ SBMS001 o DBl
W ow T_TABLE SO o T BT T :1C7765 |: C7766 |: C7767 |1 C7768 1c7769Jicy775
i - Y Sl 2 2UF 2 2UF L2 2UF L2 2UF 20 2UF 12PF
2 PPVI N SO R g " BASEST PLACE NEAR=Q7701 5 3MM PLACE NEAREL7710 2 3MM S 188 S 188 5 1odv 5 108 S 8% 5 3_)3\51I
- 15251527 366 366 356 356 356 6
1C7700 el B NOSTUFF CRI TI CAL 87150704 1
—— JQ00PF 1C770 L7710 B =
> 1y 3 L g'0010F 22UH 20% 2. 4A- 0. 1050HM 219,
1 — Qe PONES
KLT_P 0201 2 ggg\,‘ 1YY 9 AN] PLACE NEAR-D7710 K 5WM PLACE NEAR-D7710 K 5WM PLACE NEAR-D7710 K 5W
DEMBO30C- SM R I/L PLACE NEAR=D7710 K 5MM PLACE NEAR=D7710 K 5MM
LCDRKLT EN L 1C7710 |1C7711 |1C7712 < -
42 7UF -4, 7UF 0. 1UF 1C7770 |t C7771 1C7772 |t C7773 1 C77l7 C7776
194 = 10% 19 XWF'71 2 2UF - UF 2 2UF L2 4 OPF
2 88 et [2 $eL e |2 358 | e reorno x o W T TET TET T
0603 0603 g 2 X5R 2 ¥5R 2 ¥5R 2 ¥5R 2 CERM
1R7745 % 1206 1206 1206 120, 0603
%g’lsw J:‘ PLACEMENT_NOTE: Z :
Sab2tF SANDW CH C7710 AND C7711 S
PP5V SO BKLT A PLACE NEAR=L7710 1 5MM  PLACE NEAR-L7710 1 5MM i
¥PP5v S0 BRLT D PLACE NEARELTTI0 1 S w0 0
- 5
1 1 R7731
PLACE NEAR-UT700 S 6 4(5) R Cﬁgﬂémkmoo 18 5w CRI TI CAL 13 3K
% —1— 0 0
W T i T3 | i
w0 GND BKLT SGND ol @ oo LCDBKLT _FET DRV | 4|_ sw7§_1 122I13£\-|8
R7733 - IR7732
11R’a740 2 Qs 1(2[3 120K
16 16
Iftow u7700 LY 1 6 R A
2201 LPg548B1SQ - 04
BKLT SD 11 [ gp 2 _LCDBKLT SW
9 | vsense N 1 ]
10 | vseNsE P Fe| 21 LCDBKLT FB
4 _LCDBKLT FET DRV
BKLT SENSE QUT 19 | sense_out
AN VSET Kevel 20 BKLT | SET_KEYB R7720 BLT.ENG. PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
R7g42 ,712 P KEYE  Kevei| 13 BKLT KEYB1 ,10.2, 116S0004 1 RES, MIL FILM O GHV 1A MAX, 0402, S\D R7720, R7721 CRI TI CAL BKLT: PROD
o m>—EDP_BKLT_PSR EN 1\ 2 BKLT_EN R 15 Kevez| 14 BKLT_KEYB2 heod
% NO STUFF SC (teu v
1/5%0w 1C7742 16 I spaqiry sve g 402 1 20
0201 3P CRI TI cAL 82— R7721 BKLT: ENG
2 8 e 35354160 1 Q. 2, A e e KBDLED CATHODE?
N5 -
« _GND_BKLT_SGND 3 10/“.;%\/ M NRENR-W BFHES: 3 M
5090 < R7741 4
66666 R T oK
R7747 /D 20w
» m—SMC_SYS KBDLED 1, 0 2 BKLT_PWM KEYB MBS e A PN I 230% e nearcr700 20 S8
1/ M NO STUFF p
C7 747
XV\FSZOO « PPVOUT_BKLT_FB2
« PP5V SO KBDBKLT SW
o _GND_BKLT_SGND L 1532 ,
XWF'720
| GND BKLT SG\ND M
o s0 _—=PP5V_S0_BKLT L NECKW DTH=O. 2 Prace ::::77; © o 1| PLACE NEAR=D7720 K 2Mv
CRETLCAL R T caL
.. =PP5V_SOSW KBDLED 10UH 20% 1. 4A-0. 170Hm|  R4720 PPYOUT SO KBPBKLT oo n
_ 1 YYyyvLz AN K L
PLACE NEAR=U7700 15 10MM PST041H SM I/L
1C7720 |1 C7721 |1 C7722 RB160M 60G 1C7723 1C7724J1C7725 1C7726 (1 C7727 |1 C/777 |+ C7778
R7350 - g 2Z2UF ——= 2 2UF L UF PLACE NEAR-LT720 2 SMM HUF —— 1 OUF ——0,00I1UF —— o/ou o/ou - 12PF L 12PF
. =1 2C BKLT_SCL 1 2 BKLT_SCL 2 % 2 gg 2 % 2 g 2 g 2 2 g 2 g N N
= y T B o T W o T i W TH TH- THOTH TE T
R7751 gbw
=1 2C BKLT SDA 1A QN 2 001 BKLT SDA J__ 1

| 2C | D DEDI CATED. ONLY CONNECTS TO JERRY

PP5V_ S0 BKLT A
VR BIES 2
NeEEst) PTHe0-

1
1/ SZ{SW

0201
PLACE NEAR=U7700 16 10MV

PP5V BKLT D s

PPVI N SOSW LCDBKLT_F &
; gk@é}g\l \'I;H:O, 25 W
q ,
R 5. M v PPVI N SOSW LCDBKLT_FET
” e T

PBUS LI NE W DTHS

PPVI N SOSW LCDBKLT_R &

Sr2l 8V A

PPVI N SOSW LCDBKLT

VOLTAGE=T2. 9V

PLACEMENT_NOTE:

C7720 AND C7721

SANDW CH
PLACE NEAR=L7720 1 5MM PLACE NEAR=L7720 1 SMM PLACE NEAR=L7720 1 5MV

DI DT=TRUE

M

DI DT=TRUE

LCD BKLT LI NE W DTHS

LCDOBKLT FET DRV R LCDBKLT SW
@EAE?CW DTH=0. 25 MV @EAEEC%DTWO 25 M
GATE NCDE=TRUE SW TCH

LCDBKLT FET DRV

VOLTAGE=5V
GATE NCDE=TRUE

TRUE
0 PPVI N SW LCDBKLT SW 40

MW
VQTAE=53V
SWTCH NCDE=TRUE DI DT=TRUE

PPVOUT SO_LCDBKLT
.25

60 65 71

VAL TAGESS3Y

PPVOUT BKLT_ FB
WEAg%g% |28

PLACEMENT_NOTE:

SANDW CH C7723 AND C7724
PLACE NEAR=D7720 K 5MM ACE NEAR=D7720 K S5MM

KBD BKLT LI NE W DTHS

e i
NECK W\ DTH=0. 25 MM
bt 2 e,

PPVOUT SO KBDBKLT

37 60 71

VAl TAGES 20V
PPV BKLT FB2 60

_Zt 5

BOM_COST_GROUP=DI SPLAY

BONE C7726 AND Cr7727
PLACE NEAR—D77ZD K 9OMM NEAR=D7720 K 9MM

PLACE NEAR=D7720 K 5MV

NC_MASTER=SHART J44

SYNC DATE=11/20/ 2012

amyes

LCD & KBD Backl

ght
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1. 8V S3 REGULATOR

Cougar

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 oM T XDP_CONN
X5R
0803- 1 u7820 L7820 R7829 U7840
EE I SL8009B P on o rosam h w _=PP3V3 SUS P1V05SUSLDO TPS720105 =PP1V05_SUS LDO w
o [y—=P1VBS3 EN 2eN  CRITICALL P1VBS3 SW Y Y Y L PP1VE S3 REG R AT ZPPIVE S3 REG 61 o 4181 AS
P1VES3 PGOOD 3 fx‘"&f?m”_ggﬂs‘fvsss - CRITI CAL @! ENEEKV\EDTH:gZ S 3 4 6l N out|L VBY! car FeRPV= 0. 35
* <& PR VF R7822 |* =g .\ g;g'z(i“ CRITI CAL Vout = 1.794V 3len 2
L_4skip RSI 10 L5 C7825 1 Max Current = 1.8A X NC
i — %% 22UF —— = -1 XDpP XDP
GND_THRM PAD HeloW % 2006 —— req = VHz C7840: an B! 1C7841
7 9 402 |, sos M xor car 2 18 —— E 7 == 252UF
PLVES3 FB R | SNS_1V8_S3_Nerp e w0 B 2 2 Gen”
R7820" ' C7823 0 “
<7820 e I SNS 1V8 S3 By 40 o0
120w 2 By =
% Go01
< CRI Tl CAL CRI Tl CAL
A c7822 : C7826 1
R7821 22UF —— 22UF ——
<Rb> 90. 9K ST 62330;— =PP1V8 S3 REG &1 es
J/zé\uf’v X5R CERM 1 2 XSR(IRZIQ;
201,
1 C7800
_I_ PF
Vout = 0.8V * (1 + Ra / Rb) = 2 Npg; oG
« =PP3V3_SO0_P1V5S0
CRI Tl CAL
1
G 0%3:7 15251051
u7870 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 Lx/8 P1V5N SO _SwW -
. P1V5SO PGOOD 3fpr el Q@gﬂh&oﬁ:ﬂéﬁﬁ&% m Vout = 1.508V
g p rsi 15 ooTRE 1 MAX CURRENT = 0. 6A
GND  THRM_PAD zyé;ﬂév Freq = 1. 6MiZ
35352535 7 °
P1V5_SO0_FB_R CRI TI CAL CRI Tl CAL
1grgrs ligerd | g7gon
c78761| |'R7880 —— %"%‘/ — %"%‘/ p—
1005 1970K z 8863 2 826s z ozégiooe
§¢T ey
5 2402
P1V5_S0_FB | |<Ra>
IR7881
1013K
ey
2402
<Rb>
%‘C NMASTER=AHARTVAN J5-2 SYNC DATE=11/06/ 2013
Vout = 0.8V * (1 + Ra/ Rb)_L ToE -
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1. 05V SUS LDO
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=PP1V05_SUS PCH JTAG 16

PP1V! 7

. mm

- $17 mm

AGE=T,
MARE_BASE=TRUE

=PP1V5_S0SW P1V5S0SWAUDI OFET s
=PP1V5 SO0 PCH VCCTS N
=PP1V5 SO0 AUDI O a9
=PP1V5_S0_VMON 64
=PP1V5_S0_RDRVR 6

PP1VO5_SO 7

? m

=PP1V05_SOSW PCH HSI O FEF

g &TE%E:#EEVH:S 2 W

=PP1V05_SOM PCH VCCASW .,
=PP1V05 SO PCH VCC 81

=PP1V05 SO PCHHSI OFET 63
=PP1V05 SO PCH PLLFILTERS 1

=PP1V05_S0_VMON
=PP1V05_S0_PCH VCC O USB2 81
=PP1V05_S0_PCH VCCCLK 51

=PP1V05_S0_CPU_VCCST
=PP1V05_S0_PCH VCCI O HSI O

p—— —riLlVUo S0 _Peh VLI O Hol
p =PPVI N_SO_1V05S0_LDO 50

=PP1V05 SO SMC 30
=PP1V05 SO0 XDP 16

1 84A

PP1VO5_SO0SW PCH HSI O

AGE=T, 05V
MARE_BASE=TRUE

=PP1V( W P Vo | O

{"=_—PP1V05_SOSWPCH VCCPLL HSI O &

20 21 22 23

20 21 22 23

20 21 22 23

68 15 16 17 55

A§%‘M§DTH= 12
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AGELT -25
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=DP_TBTSNK1_M._C P<0>

HDM VS TBT

MAKE_BASE

— TRUE_DP_HDM _TBT M._P<0> & #

=DP_TBTSNK1_M._C N<O0>

TRUEDP_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> — trgge 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
s =DP_TBTSNK1_AUXCH C P — TtruUe DP_HDM _TBT_AUX P & 77

12 =DP TBTSNK1 AUXCH C N — Ttrue 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
~ MAKRE_BASESTRUE

1 _DP AUXCH 1 SO L

=TBT_GXSX BIDI R 15

DI SP_MJX_SEL &

— HDM TBTMUX LATCH 4
= TAKE_ BASE=TRUE

EPD PANEL
MAKE_BASE
w_=12C BKLT SCL — TRUE 12C BKLT SCL -
0 _=12C BKLT_SDA — 1rRE 12C BKLT_SDA -

UNUSED SI GNALS

1 _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

| E K100M F
| E_ CLK100M FWN
| E_FW D2RP

1w TP

PCl E_FW D2RN

TRUE NO TEST=TRUE

1 TP

PCl E_ FW R2D _CP

TRUE NO TEST=TRUE

Cl E_FW R2D CP

1 TP,

PCI E FW R2D CN

TRUE NO TEST=TRUE

12 TP_PCI E CLK100M ENETSDP — trye NO TEST=TRUE

12 TP_PCI E_CLK100M ENETSDN —

NC PCIE FWR2D CN
NC PCI E _CLK100M ENETSDP

NO TEST=TRUE NC PCI E _CLK100M ENETSDN

w_USB IR P — TrRUE NO TEST=TRUE USB | RP. .
w_USB IR N — TRUE NO TEST=TRUE USB | RN 7
14 TP_USB_CAMERAP — TRUE NO TEST=TRUE USB_CAMERAP 4
4 __TP_USB_CAMERAN —  TRUE__NO TEST=TRUE USB_CAMERAN 74
. __TP_USB SDP —  TRUE__NO TEST=TRUE USB_SDP 74
14 TP_USB_SDN — TRUE NO TEST=TRUE USB_SDN 4
1 _TP_HDA SDI N1 —  TrRUE NO TEST=TRUE HDA _SDI N1

. _TP_PCl_PMVE L —  TRUE_ NO TEST=TRUE PCl PME L

w TP _CLINK G K — Trug NO TEST=TRUE CLINK CLK

TP _CLI NK_DATA — TRUE NO TEST=TRUE CLI NK_DATA

w TP _CLINK RESET L — TrUE NO TEST=TRUE CLINK RESET L

2 TP

| TPXDP_CLK100MN

TrUE NO TEST=TRUE

| TPXDP_CLK100MN

2 TP

| TPXDP_CLK100MP

TRUE NO TEST=TRUE

| TPXDP_CLK100MP

2 TP

PCH 12S1_TXD

TRUE NO TEST=TRUE

PCH 12S1_TXD

2 TP

PCH | 2S1_SFRM

TRUE NO TEST=TRUE

PCH | 2S1_SFRM

2 TP

PCH 1281 SCLK

TRUE__NO TEST=TRUE

PCH 1281 SCLK

1w TP

PCH SLP WAN L

TRUE NQ TEST=TRUE

GRRPRE [BI6[BI66 BlBeH66

PCH SLP WAN L

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=TRUE  NC SPI_CS2 L

.« _TP_USB 5N TRE no Test=True  NC USB_5N 7s
w _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 CBIAS1 R o = NC AUD CODEC M CBI AS1 R
w__TP_AUD CODEC M CBIAS2 T 1mig nO TEsT=TRUE_NC AUD CODEC M CBIAS2 L
w__TP_AUD CODEC M CBIAS2 B TrUE NO TEST=TRLE__NC AUD _CODEC M CBI AS2_R

o 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 MD1

53

TP_TDM ONEW RE MPNEE 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
1 2 PP5V_S0_AUDI O AMP_R 50
WEAQEEWB E8 5w

TBT UNUSED NETS
s _TP_TBT MONDCO = TRE _ NC TBT MONDCO
A RO

» _TP_DP_TBTSRC M._CP<3> DP_TBTSRC M._CP<3>
» TP _DP TBTSRC M._CN<3> — e 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 B"S‘W TBTSRC M._CN<2>
»» _TP_DP_TBTSRC M._CP<1> — B CcP<1>
» TP _DP TBTSRC M._CN<l> = WHE WORETP TBTSRC M. CN<1>
;s _TP_DP_TBTSRC M._CP<0> —___NC DP_TBTSRC M__CP<0>
» TP_DP_TBTSRC M._CN<O>  — {ERWEE 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 Swi zzle
R VEM A_CAA<O
; _=MEM A A<5> — TRUE <0> 20 24 76
= = TRUE TRUE
veyywers = NEM A Canze o o s NEM A DO<O> — =MEM A DO<7> _, ., MEM B DO<O> _ -MEM B DO<7> .,
—VEM A A<B> — RE  MEM A CAA<3> o ond MEMA DOsl> =MEM A DQ<6> . n. MEMB DO<l> = =MEM B DQ<6> .
I TMEM A A<7S = nE  NEMA CAA<d>  won 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<5> 2021 70 76 m s _MEM A _DO<3> = =MEM A DO<1> ,, 55+, _MEM B DQ<3> = =MEM B DO<1> ..
; _=MEM A A<12> —  IRE MEM A CAA<6> 20 24 7 7 VMEM A DQ<4> = =MEM A DOX3> 5 17 _VEM B_DQ<4> = =MEM B _DQ<3> ,,
I ToMEM A A<ils = oe__ MEM A CAA<7> e von+ VEM A_DO<5> = =MEM A DO<2> ., s, _MEM B DO<5> = =MEM B_DO<2> .,
| NEM A Aclse = T VEM A CAA=B> noe 7o+ VMEM_A_DQ<6> = =MEM A_DQ<0> . 15, MEM B_DQ<6> = =MEM B_DOQ<0> _ .,
ev=rwers =R o W o _MEM A DO<7> = =MEM A DO<4> _,, 551, _MEM B DO<7> = =MEM B DO<4> .,
= o+ _MEM A DO<8> A =MEM A DQ<10> 2 767 - VEM B DO<8> — =MEM B DQ<10> .,
vy =B e — wns MEMA DOSO> — — =MEM A DO<14> ., on, MEM B DO<O>  — =MEM B _DO<14> .,
M A ve L = A CAD<2~ e s MEMA DOSI0>  — =MEM A DO<8> . 1., MEMB DO<10>  — =MEM B DO<8> .,
, =NEM A RAS L — TRE  MEM A CAB<3> . s MEMA DOSI1>  — =MEM A DO<9> 5  sn, MEM B DO<11>  — =MEM B DO<9> .,
| NEM A BASOS = EM A CAB<4> noe s MEMA DO<I2>  — =MEM A DO<15> 4, 55, MEM B DO<12>  — =MEM B DQ<15> .,
, =MEM A A<2> — TRE __ MEM A _CAB<5> A oms MEMA DO<I3>  — =MEM A DOS11> ,, 55, MEM B DO<13>  — =MEM B_DO<11> .,
. =MEM A BA<1> — TRE __MEM A CAB<6> o ons MEMA DO<14>  — =MEM A DO<12> ., s, MEMB DO<14>  — =MEM B_DO<12> ..
| NEM A Acion =T EM A CAB<7> no om. MEMA DO<I5>  — =MEM A DO<13> 4 51, MEM B DO<15>  — =MEM B_DQ<13> .,
; =MEM A_A<1> — TRE_ MEM A_CAB<8> 2120 76 en: MEM A DO<16> =MEM A_DQ<21> ;757 , MEM B DQ<16>  — =MEM B_DQ<22>
. =NEM A A<0> — TRE __ MEM A_CAB<9> 276 vems MEMA DO<17>  — =MEM A DQ<16> ,, 1., _MEM B DO<17>  — =MEM B_DQ<18> .,
, =MEM A QDT<0> — TRE ___MEM A_ODT<0> 20 21 24 76 ems MEM A DO<18>  — =MEM A DQ<23> ,, 1., MEM B DQ<18>  — =MEM B_DQ<17> ..
; =MEM A_A<3> — TrE___TP_LPDDR3_RSVDL ens MEM A DO<19>  — =MEM A DQ<18> ;  1n, MEM B DQ<19>  — =MEM B_DQ<16> ..
. =NEM A Ac<a> — me TP LPDDR3_RSVD? ems MEM A DO<20>  — =MEM A DQ<19> ,, 557, MEM B DQ<20>  — =MEM B_DQ<23> .,
_ - wns MEM A DQ<21>  — =MEM A DQ<22> ,, 5., _MEM B DQ<21>  — =MEM B_DQ<19> .,
; YIS =—r 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> — TRE___MEM B_CAA<2> 2220 76 oms MEMA DO<23>  — =MEM A DO<20> , 51, MEM B DQ<23>  — =MEM B DO<21> ..
, =MEM B A<8> — TRE __ MEM B_CAA<3> 2220 76 s MEM A DO<24> =MEM A DQ<27> ,, 157, MEM B DQ<24> =MEM B_DQ<27> ..
. =MEM B A<7> — RE __ MEM B_CAA<4> 22 20 70 ems MEM A DO<25>  — =MEM A DQ<26> , 1., _MEM B DQ<25>  — =MEM B_DQ<26> .,
, =MEM B BA<2> — TRE___MEM B CAA<5> 22 7o e+ MEMA DO<26>  — =MEM A DQ<25> ,, 17, _MEM B DQ<26>  — =MEM B _DQ<24> .,
, =MEM B A<12> — e MEM B CAA<6> - ems MEM A DO<27>  — =MEM A DOQ<29> ,, 51, _MEM B DQ<27>  — =MEM B _DQ<28> .,
, =MEM B_A<11> — TRE___MEM B_CAA<7> 2220 76 en MEM A DO<28>  — =MEM A_DQ<30> . 7+ MEM B DQ<28>  — =MEM B_DQ<31> .,
, =MEM B A<15> — TRE __ MEM B_CAA<8> 2220 76 ems MEM A DO<29>  — =MEM A DQ<31> ,, 557, MEM B DQ<29>  — =MEM B_DQ<30> ..
, =MEM B A<14> — e MEM B _CAA<9> - wns MEM A DQ<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 76 677 _MEM A _DOQ<31> = =MEM A DQ<28> ,, 7, _MEM B DQ<31> = =MEM B_DQ<25> ,,
, =MEM B CAS L — TRE ___MEM B _CAB<1> 2221 70 s MEM A DO<32> =MEM A DQ<38> ,, ., MEM B DQ<32> =MEM B_DQ<39> .,
, =MEM B VE L — TRE ___MEM B_CAB<2> 2o 70 ons MEM A DO<33>  — =MEM A DQ<39> ,, 5., MEMB DQ<33> — =MEM B_DO<38> ..
, =MEM B RAS L — TRE __ MEM B_CAB<3> 2220 76 s MEM A DO<34>  — =MEM A _DO<37> . 7. MEM B DO<34>  — =MEM B_DQ<37> .,
, =MEM B BA<O> — TRE ___MEM B_CAB<4> 25 20 76 o MEM A DO<35>  — =MEM A DQ<33> ,, 5., MEM B DOQ<35> — =MEM B_DO<33> ..
. =MEM B A<2> — TRE __ MEM B_CAB<5> 2220 70 o MEM A DO<36>  — =MEM A DQ<35> ,, 5., MEM B DQ<36>  — =MEM B_DO<35> ..
, =MEM B_BA<1> — TR ___MEM B_CAB<6> 2524 76 e n: MEM A DO<37>  — =MEM A_DQ<34> ., 1., MEM B DQ<37>  — =MEM B_DQ<34> .,
, =MEM B A<10> — TRE __ MEM B_CAB<7> 2o 20 70 wns MEM A DQ<38>  — =MEM A DO<32> . s, MEM B DO<38>  — =MEM B_DQ<32> .,
. =MEM B A<i> — TRE __ MEM B_CAB<8> 2220 70 ons. MEM A DO<39>  — =MEM A_DQ<36> . .., _MEM B DQ<39>  — =MEM B_DQ<36> .,
e e ot =—Tak NEM.B Cro<o> m wmo MEM A DO<40> =NEM A DQ<42> . son, MEM B DO<40> =MEM B_DQ<42> ,,
“MEM B A<3> = e TP LPDDRS RSVDB oy MEMA DQe4l> — =MEM A DQ<46> 2 sonn, MEMB DO<4l> — =MEM B DO<46>
rv=vrwers = —— oD VDA oms MEMA DO<42>  — =MEM A DO<40> . o, MEM B DO<42>  — =MEM B_DO<40> ..
! = wns MEM A DQ<43>  — =MEM A DO<41> ., 7., MEM B DO<43>  — =MEM B_DO<41> .,
s MEM A DOQ<44>  — =MEM A DQ<47> ., 1., MEM B DQ<44>  — =MEM B_DQ<47> .,
wns MEM A DQ<45>  — =MEM A_DQ<43> ., ., _MEM B DQ<45>  — =MEM B_DO<43> .,
wns MEM A DOQ<46>  — =MEM A_DO<44> ., 1., MEM B DO<46>  — =MEM B_DO<44> .,
s MEM A DO<A7>  — =MEM A _DO<45> ., 51, MEM B DO<47>  — =MEM B_DO<45> .,
s MEM A DO<48> =MEM A_DQ<61> . 1., MEM B DQ<48> =MEM B_DQ<53> .,
wns MEM A DQ<49>  — =MEM A _DO<60> ,, ., MEM B DO<49>  — =MEM B_DQ<55> .,
UNUSED MEMORY SI GNALS ons. MEM A DO<50>  — =MEM A_DQ<58> ., 5., _MEM B DO<50>  — =MEM B_DQ<49> .,
ens MEM A DO<51>  — =MEM A DQ<62> ,, 5., MEM B DOQ<51>  — =MEM B_DQ<54> .,
MAKE BASE ons MEM A DO<52>  — =MEM A DO<63> . 71, MEM B DO<52>  — =MEM B_DO<51> ..
«=MEM RESET L  — 7TrRE TP CPU MEM RESET L o7 NMEM A _DQ<53> — =MEM A DQ<59> ,, ., _MEM B DQ<53> = =MEM B _DQ<52> ,,
ems MEMA DO<54>  — =MEM A DO<57> . 71, MEM B DO<54>  — =MEM B _DO<48> ..
ens MEM A DO<55>  — =MEM A DOQ<56> ,; 77, MEM B DOQ<55>  — =MEM B _DO<50> ..
o MEM A DO<56> =MEM A DQ<48> ., .., _MEM B DQ<56> =MEM B_DQ<62> .,
ons MEM A DO<57>  — =MEM A _DO<49> ., 11, MEM B DO<57>  — =MEM B_DQ<63> .,
en: MEM A _DO<58>  — =MEM A_DQ<55> . 7 ; MEM B DQ<58>  — =MEM B_DQ<57> .
. MEM A DO<59>  — =MEM A DO<51> ., 7., MEM B DO<59>  — =MEM B_DQ<60> .,
on. MEM A DO<60>  — =MEM A DO<53> . 7, MEM B DO<60> _ — =MEM B_DQ<61> .,
ens. MEM A DO<61>  — =MEM A DQ<52> ,, 5., MEM B DOQ<61>  — =MEM B_DQ<56> .,
ems MEM A DO<62>  — =MEM A DO<54> ., 51, MEM B DO<62>  — =MEM B _DQ<58> .,
ens. MEM A DO<63>  — =MEM A DQ<50> ,; 5., MEM B DQ<63>  — =MEM B DO<59> ..
o =MEM A DQS P<0>—_ T1rRUE NEM A DQS P<0> 77 » =MEM B _DQS P<0>— 7TrRUE NMEM B _DQS_P<0> 7
 =MEM A DOS N<O>— Trg MEM A_DOS _N<O> - % » =MEM B _DOS N<O>— trg MEM B _DOS N<O> -7
. =MEM A DOS P<1>— 1R MEM A _DOS _P<1> 71 » =MEM B DOS P<1>— Tree MEM B_DOS P<1> -7
= =NEM A _DOS N<1>— TR MEM A _DOS N<1> 71 » =NEM B DOS N<1>— TR MEM B_DOS N<1> 714
0 _=MEM A DQS P<2>_— TrUE NMEM A DQS P<2> ;1 > =MEM B DQS P<2>"" TRUE MEM B_DOQS P<2> 77
- =MEM A DOS N<2>— Tree MEM A DQS N<2> 7 % » =MEM B DOS N<2>— TrE MEM B DOS N<2> -7
 =MEM A DOS P<3>— Trg MEM A DOS P<3> - % » =MEM B P<3> — VEM B P<3> ;1
20 =MEM A DOS N<3>— 7TrUe MEM A DOS N<3> 77 22 =MEM B DOS N<3>— 7trUe MEM B DQS N<3> 77 ISYNC VASTER=AHARTMVAN J52 SYNC_DATE=10/ 29/ 2013
» _=MEM A DOS P<4>_— TRUE MEM A DOS P<4> 7 s =MEM B DOS P<4>_— TrRUE NEM B DQS P<4> ;7 N N
2 =MEM A DOS N<4>— tme NEM A DOS N<d> 17 » =MEM B DOS N<4>— tpe  MEM B DOS N<4> + 7 Menory Bit & Byte Swi zzl e
. =MEM A DOS _P<5>— 1reE_NVEM A _DOS _P<5> 7 1% » =MEM B DOS P<5>— 7Tree MEM B_DOS P<5> -7 o BB e
» _=MEM A DQS_N<5>— TR MEM A_DQS_N<5> - 7 »» =MEM B_DQS N<5>— 7TRUE MEM B DQS_N<5> 77 I In 051- 1573
2 =MEM A DOS P<6>— TreE _MEM A _DOS P<7> 7+ ., =MEM B _DOS_P<6>— 1rye NEM B_DOS P<65> 1o Appl e c. as
~ =MEM A DOS_N<6>— TrE __MEM A _DQS_N<7> 7 % » =MEM B DOS N<6> — TrE MEM B_DOS N<6> -7 <) 8.0.0
a2 =MEM A DOS P<7>—_ 1rE MEM A DQS P<6> ;1 s =MEM B DOS_P<7>— 7TrE MEM B DQS P<7> /1 NOTI CE OF PROPRI ETARY PROPERTY:
2 _=MEM A DQS N<7>—" TRUE MEM A DQS N<6> 776 s _=MEM B DQS N<7>—" TRUE MEM B DQS N<7> 77 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
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J4813 (KEY BOARD CONN) POVNER RAI LS ICT T i
0500 CHARZ TPS est Points
R : P we PP3V3 68 71 FUNC_TEST
Functional Test Points . ooE 1871 p2R Peo> PN B Pr3vaz_can o n NC NO_TEST
[ — PO E TBT DR N<O> T PA400 = WG KBDL me PMSIP S3 | 13 17 18 38 64 66 -
J6050 (LEFT FAN CONN) nEN D P3 PPA4A01l O—=E—2— o5 © >—me PPOV6_SO_DDRVTT e 7
FUNC_TEST o1 7125 . [ -
= et PPSV S0 3o%%an 3 # POE CLKIOOM TBT P PENOPA4D3 [ me W5 KBDB s e PP1VO5_SO .
] PCI E_CLK100M TBT_N = e WS_KBD4 e )
FAN LT PV [ PA424 = & KBIE Hi gh Speed NO _TEST
- TRE [O—== s AUD LOL_LN w0
= e FAN LT TACH - E E CAVERA D2R P bPALD? [o>—m== ﬁ ggg % DM——L—NC A Lo P TROE PO E AP RZD C P -
o1 30 e PPA403 [CO—== % l:l: NC AUD LOL_RN TRUE & PCIE AP_R2D C N TRUE | o6 o
—m=e VB KBDB ® AUD_LOL_RP TROE PCIE_AP_D2R P TROE
o1 71 32 12 PCl E_SSD D2R P<0> b > me W& KBDO s NG AD LOLRR TRE
o n % — PCLE SSD D2R N<O> 1 Pgﬁﬁgg = W5_KBD10 D>—NC AD LO4 LN TROE OD>—POE AP D2R N TR 14 o8 71 o1
= & e w = _NC A LA LP w5
34002 (ALSI CAVERA CONY o 3 PO E_AP_ DRR N T8 PPATT) == b KBDLs - L e 3 nc csazos e TRE | [>_POE SSD RD P<3..0> ...
== s NC_CS4208_GPOL w PCI E_SSD R2D N<3..03RE _
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X304 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

PRE PN | OEREPRR

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

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

NET_SPACI NG_TYPEL

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 VEI GHT
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT ?
PO72_SPACE * 0.071 MM ?
PO75_SPACE * 0.075 MM ?
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 LINE-TO-LI NE SPACING | VeI GHT
1:1_SPACI NG 0.1 Mv ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
1x_DI ELECTRI C |TOP, BOTTOV 0.058 W™ ?
1x_DI ELECTRI C [isi3 1sta st 1st10 0.053 MV
1X_DI ELECTRI C i 15 156 157 150 16m 0.101 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 GAP

DEFAULT * Y =45_OHM SE =45_OHM _SE 10 MV 0 MV 0 MV

STANDARD * Y =DEFAULT =DEFAULT 10 Mm =DEFAULT =DEFAULT
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

50_OHM SE |TOP, BOTTOV Y 0.095 MM 0.095 WM

50_OHM_SE * Y 0. 066 W 0. 066 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

45_OHM_SE TOP BOTTOM Y 0.116 MM 0.116 MM

45_0OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

40_OHM SE |TOP, BOTTOM Y 0.145 W 0. 095 wW

40_OHM_SE * Y 0.102 W 0. 090 w =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

37_OHM SE |TOP, BOTTOV Y 0.165 MM 0.095 MM

37_OHM_SE * Y 0.118 W 0. 090 w =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE |TOP, BOTTOM Y 0.265 W 0.095 MM
27P4_OHM_SE * Y 0.190 w 0. 090 w =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_0OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF [isis 1w 159 1st10 Y 0.105 MM 0.105 MM 0.120 WM 0.120 WM
72_OHM DI FF (I SL2, 1 SL11 Y 0.105 w 0.105 w 0.120 w 0.120 w
72_0OHM DI FF |TOP, BOTTOM Y 0.146 W 0.146 W 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF |ists isua 1519 1st10) Y 0.092 WM 0.092 WM 0.120 WM 0.120 WM
80_OHM DI FF (I SL2, 1 SL11 Y 0.092 WM 0.092 WM 0.120 WM 0.120 WM
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%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
85_0OHM DI FF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF |ists ista 1519 1st10) Y 0.080 MM 0.080 MM 0.120 WM 0.120 WM
85_OHM DI FF (I SL2, | SL11 Y 0.080 MM 0.080 MM 0.120 WM 0.120 WM
85_0OHM DI FF |TOP, BOTTOM Y 0.105 MM 0.105 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 GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF [isis 15w 159 1st10 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF (I 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 MM 0.180 MM
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF [isis 1sua 159 1st10 Y 0.120 WM 0.120 WM 0.125 MM 0.125 MM
70_OHM DI FF (I SL2, 1 SL11 Y 0.120 w 0.120 w 0.125 W 0.125 W
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 GAP
73_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
73_OHM DI FF [isis 15w 159 1st10 Y 0.110 WM 0.110 WM 0.120 WM 0.120 WM
73_OHM DI FF (I SL2, 1 SL11 Y 0.110 w 0.110 w 0.120 w 0.120 w
73_OHM DI FF |TOP, BOTTOM Y 0.141 WM 0.141 WM 0.120 w 0.120 w

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

P65_BGA * Y 0. 071MV 0. 071MV 0. 075MV 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
1TO1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 MV

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65_BGA
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CPU Si gnal Constraints CPU Si gnal Properties
NET TYPE
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 ELECTRI CAL CONST SET PHYSI CAL SPACI NG
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD >xe_Ta0 cPUL_45S CPU_18M | XDP CPU TCK .16
CPU_27P4S * =27P4_oHM SH =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML CoO—XDE_TCKO CPU _45S CPU 18M 1 PCH JTAGX 12 16
O—XDR_IX1 CPU 455 CPU 18M 1 XDP_PCH_TCK 12 16
X210 CcPU 455 XDP_CPU_TDO s 16
X210 CcPU 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
C XDP_TDI CPU 455 12 16
CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 W™ ? X0P_TMES CPL| 455 XDP_CPU TNS e
CPU_12M L * 0.305 MM ? oO—XE_INE CPU 455 XDP_PCH TMS 1216
CPU 18M L . 0.457 WM 5 O XDR_TIRST | CPU 45S XDP_TRST_L 16
— . i [CO—XDB_TRST | CPU 455 XDP_CPUPCH TRST_L 6
CPU_25M L * 0.635 MM ? CO—XDE_PRDY | CPU 455 XDP_CPU PRDY_ L s 16
CO—XDE_PREQ | CPU 455 XDP_CPU PREQ L 6 16
[O—CBULVCCST PURED CPU 455 CPU 08M | CPU_VCCST PWRGD 8 16 17
O —CRULVCCST PURGD CPU_45S CPU 08M | XDP_CPU VCCST PWRGD By
B BPM CPU 455 CPU 08M | XDP_BPM L<1..0> 5 16
O—CeuBPM TP CPU 455 XDP_BPM L<7..2> .
CPU_27P4S CPU 25M | CPU SM RCOWP<2. . 0> .
CO—CBULRCOVP_EDP CPY 27PAS CPU 25M | MCP_EDP RCOWP s
CO—CRURCOVE. (Pl CPU 27PAS CPU 12M 1 CPU_OPI _ RCOVP s
O CBUL 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 a8
O CPU VI DALERT CPU 455 CPU 18M 1 CPU VI DALERT L s ss
[O—CBU VI DALERT CcPU 455 CPU 18M | CPU VIDALERT R L s
O—CeuvIDSaK 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 DSQUT s ss
O—Ceu v DsQuT CPU 455 CPU 18M 1 CPU_VI DSOUT_R s
O—CRUBEl CPU 455 CPU 18M 1 CPU_PECI 5 a0
CO—CRUPECl CPU 455 CPU 18M | CPU PECI _R o
CO—CRU BECl CPU 455 CPU 18M 1 SMC PECI L 280
O—CRUBECl CPU 455 CPU 18M | SMC PECI L R 39
O—RU GG CPU 455 CPU CFG<19. .11> 6 16
O—CBUCEG PD CPU 455 CPU_CFG<10. . 8> s 16
CO—RUCGEG CPU 455 CPU CFG<7..5> 6 16
CO—CBUCEG PD CPU 455 CPU_CFG<4> 16
O—CRUCEG S CPU 455 CPU_CFG<3> 16
O—CBUCEG CPU 455 CPU_CFG<2> s 16
O—CBUCEG PD CPU 455 CPU _CFG<1.. 0> s 16
O —CRU MVEM RESET CPU 455 CPU 08M | NVEM RESET L
[O—CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P s 55
O —CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N o 55
SYNC MASTER=YHARTANTO J44 SYNC DATE=01/13/ 2013
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UsB 2

Interface Constraints

USB Constrai nts

PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE |y
ON_LAYER?

NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH_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 VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
usB * =4X_DI ELECTRI C ? usB TOP, BOTTOWM=6X_DI ELECTRI C ?
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS TOP, BOTTONE10X_DI ELECTRI C| ?

usB 3

Interface Constraints

PHYSI 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

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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
USB3_2SAME * =3X_DI ELECTRI C USB3_2SAME | TOP, BOTTONI =4x_DI ELECTRI C ?
USB3_TXRX * =6X_DI ELECTRI C ? USB3_TXRX | TOP, BOTTONF10X_DI ELECTRI C ?

USB3_20THER * =4X_DI ELECTRI C USB3_20THER | TOP, BOTTOWI =6X_DI ELECTRI C ?

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
USB3_* * * USB3_20THER
USB3_* =SAVE * USB3_2SAVE

USB3_TX *_RX * USB3_TXRX
USB3_RX *_TX * USB3_TXRX

System C ock Si gnal

Constraints

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_25M

=5x_DI ELECTRI C

SATA I nterface Constrai nts (Not

Used)

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
SATA_85D * =85_oHM DIFH =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_CHM 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| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
SATA_2SAME * =3X_DI ELECTRI C ? SATA_2SAME | TOP, BOTTOWI =4x_DI ELECTRI C ?
SATA_TXRX * =6X_DI ELECTRI C SATA_TXRX | TOP, BOTTONE10X_DI ELECTRI C
SATA_20THER * =4X_DI ELECTRI C ? SATA_20THER | TOP, BOTTONI =6X_DI ELECTRI C ?

NET_SPACI NG_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACI NG RULE_SET
SATA_* * * SATA_20THER
SATA _* =SAVE * SATA_2SAMVE

SATA_TX *_RX * SATA_TXRX
SATA_RX *_TX * SATA_TXRX

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
[O—UsB BT USB 85D USB USB BT P
O UsBBT USB_85D USB USB_BT_N
[O—UsB BT USB_85D USB USB BT CONN P
[O>—UsB BT USB_85D USB USB_BT_CONN_N
[O—USB EXTA USB 85D USB USB _EXTA P
[ USB EXTA USB 85D USB USB_EXTA N
i DEFAULT DEFAULT. SMC_DEBUGPRT_RX_L.
DEFAULT DEFAULT SMC DEBUGPRT_TX_ L
, EXTA USB 85D USB. USB2_EXTA MJUXED P
_EXTA USB 85D USB. UsSB2 EXTA MUXED N
[ USB EXTA USB 85D USB USB2 EXTA MUXED F P
[O—USB EXTA USB_85D USB. UsSB2 EXTA MUXED F N
, EXTA USB_85D USB USB LT1 P
[ USB EXTA USB_85D USB USB LT1 N
, EXTB USB 85D USB USB EXTB P
, EXTB USB_85D USB USB EXTB N
[ZD—USB TPAD USB_85D USB USB_TPAD P
E»>—USB_TPAD USB_85D USB USB_TPAD N
[ 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
[ USB3_EXTR 2R USB_85D USB3 RX USB3 EXTB D2R N
3_EXTB_R2D USB 85D USB3_TX USB3_EXTB_R2D C P
[ 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—USB3 SD RD USB3 85D USB3 TX USB3RPCI E_SD R2D C N
3 NC USB_85D USB NC USB | RP
3 NC USB_85D USB NC USB | RN
. NC USB 85D USB NC USB_5P
3 NC USB_85D USB NC USB 5N
3 NC USB_85D USB NC USB_SDP
3 NC USB_85D USB NC USB_SDN
3 NC USB_85D USB NC USB_CAMERAP
3 NC USB_85D USB NC USB CAMERAN
O PBCHUSB RBIAS | PCH USB RBIAY  USB RRIAS 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
D SATA_85D SATA_TX DUMWY_SATA _R2D N
[O-SYSOK G K25M CLK _25M 45S CLK _25M SYSCLK_CLK25M X1
SYSCI K_Ol K25M QK _25M 45S QK _25M SYSCLK_CLK25M X2
[O-SYSOLK O K25M QK _25M 45S QK _25M SYSCLK_CLK25M X2_R
[O-SYSOLK O K25M CAM | Q1K 25M 4588 CLK _25M SYSCLK_CLK25M CAMERA
SYSCI K G K25M CAM | Gl K _25M 45S CLK _25M CLK25M CAM CLKP
[O-SYSOLK O K25M CAM | Q1K 25M 458 CLK _25M CLK25M CAM XTALP R
[O-SYSOLK O K25M CAM | Q1K 25M 45S CLK _25M CLK25M CAM XTALP
[O-SYSOK G K25M CAM | QI K _25M 45 CLK _25M CLK25M CAM XTALN
[O-SYSOLK O K25M CAM | Q1K 25M 458 CLK 25M CLK25M CAM CLKN
[O-SYSOK GK2SM TBT | O K 25M 455 CLK _25M SYSCLK_ClL K25M TBT
[O-SYSOK QK2SM TET | QK 25M 458 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
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LPC Bus Constraints

PCH Net Properties

SMBus

Interface Constraints

PHYS| CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 VEI GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?

SPI Interface

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SMB_45S * =45_0OHM_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| GHT
SMB * =2x_DI ELECTRI C ?
HD Audi o I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
HDA_45S * =45_0OHM_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| GHT
HDA * =2x_DI ELECTRI C 2

PCH Si ngl e Net

Constrai nts

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 | DI FFPAI R NECK GAP
SPI _45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SPI * 8 ML ?

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
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 7 ML
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCH_12M L * 0.305 MM ?
PCH_15M L * 0.381 MM ?
PCH_18M L * 0.457 MM ?
PCH_20M L * 0.508 MM ?

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACT NG
O—LBCAD LPC_45S LPC. LPC AD<3. . 0>
O—LPCcAD L PC 45S LPC LPC FRAME L
[O—LBC O K24M SNC CLK | PC 455 CK IPC LPC CLK24M SMC R
O—LBC O K24M SMNC CLK | PC 455 QK 1PC LPC CLK24M SMC
CO—SMBUS PCH SMB_45S SMB SMBUS PCH CLK
CO—SMBUS PCH SMB_45S SMB SMBUS PCH DATA
CO—SM B0 SMB_45S SVB SML_PCH 0_CLK

_PCH Q SMB_45S SVB SM._PCH 0_DATA
[ SMB_45S SMB SML_PCH 1_CLK
[ SMB_45S SMB SML_PCH 1_DATA
O HABIT OK HDA 45S HDA HDA BI T _CLK
O—HA BT aK HDA 45S HDA HDA BIT_CLK R
[O—HDA SYNC HDA 45S HDA HDA SYNC
[O—HDA SWNC HDA_45S HDA HDA SYNC R
[ tDa BST 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 SDaUT 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
O—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—SBLME SPI _45S SPI SPI _CSO_L
O—SBLMEB SPI _45S SPI SPI _CSO_R L
CO—SBLME SPl_45S SPI SPL_MB CS L
OO—SBLMEB SPI _45S SPI SPI_SMC CS L
O—SBLMEB SPl_45S SPI SPI _ALT 10O1_M SO
OO—SBLMEB SPl_45S SPI SPI _M SO
O—SBLMEB SPl_45S SPI SPIL_M SO R
OO—SBLMEB SPl_45S SPI SPL_MB 101 M SO
OO—SBLMEB SPl_45S SPI SPI _SMC M SO
CO—SBLMEB SPI _45S SPI SPI _ALT_| G0_MOSI
CO—SBLMEB SPI _45S SPI SPI__MOSI
O—SBLMEB SPl_45S SPl SPlL_MOSI _R
CO—SBLMEB SPl_45S SPI SPI_MB | @0_MOSI
OO—SBLMEB SPl_45S SPI SPI _SMC_MOSI
OO—SBLMBI®@ SPl_45S SPI SPI _| O<2>
»>—SBLMEB @ SPl_45S SPI SPIL_I 2 R
OO—SBLMBI® SPl_45S SPI SPIL_MB |2 WP_L
=D—SBL MBI SPl_45S SPI SPI _ALT 12 WP L
CO—SBLMEBI®E SPl_45S SPI SPI _| O<3>
=»—SBL MBI SPl_45S SPI SPI_I3B_R
CO—SPLMB G SPl_45S SPI SPI_ MB |3 HOD L
CD—SBLMEB I SPl_45S SPI SPI_ALT |3 HAOD 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 THRMIRIP R L
[ PCH 45S PCH 15M 1 PCH | NTRUDER L
= PCH 45S PCH 15M 1 PCH | NTVRVEN
[ PCH_45S PCH 15M | PCH DSW/RNVEN
D PCH 45S PCH 15M 1 PM RSMRST_ L
[ PCH_45S PCH _15M | PM SYSRST_L
= 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 PWVRXK 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
= PCH 45S PCH 15M 1 XDP_CPU PWRBTN L
D PCH_45S PCH_15M | PClE WAKE L
= PCH_45S PCH _15M | AP PCIE 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 GLK24M XTAL PCH_45S PCH_20M | PCH ClL K24M XTALOUT
O —BCH GLK24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALOUT R
[CO—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 NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ELECTRI CAL CONST SET SIS CATEF TYPESPACl NS
MEM _40S * =40_oHM SE | =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE o _MEMA_CIKD NENM 700 NEM LK ﬁm 2 &ﬁ Ez8> 720 24
O MEMA QKo 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_OHM_SE = _MEMA K 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 K VEM 70D MEM CLK ﬁm ,: %KLNE1>O 712
— — — — MVEM A_CTI MVEM 40S VEM CTI <1l..0> 720 21 24
MEM 73D * =73_awmo Fr| =73_OHM DI FF 0.066 MM | =73_OHM DI FF | =73_OHM DI FF |[=73_OHM DI FF = MM A CTI \EM 405 VM OT! NEM A ODT<0> i
. CO—MEMLA_CKEQ MEM 40S MEM CMD. MEM A_CKE<1.. 0> 720 24
SpaC| nq RUI e Set S O MEMA_CKE1 MEM 40S MEM CMVD. MEM A CKE<3. . 2> 721 24
<=
oMM A OV MEM 40S MEM CMVD. MEM A CAA<9. . 0> 20 24 70
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NFM_A_CND’I NFM_A(H NFM_CNI') 'VEM A (:AB<9 j O> 21 24 70
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM =5x_DI ELECTRI C ? CO—MEM.A_DQBYTEQ MEM 40S MEM A_DQRYTE_OQ NI\/EEm ﬁ DO<Z5 O; 77071
MEM A_DCRYTE1 MEM 40S MEM A_DCRYTE 1 DQ<15. . 8> 770 71
MEM_DQS2OWKDATA * =3x_DI ELECTRI C ? MEM DQS20WKDATA | TOP, BOTTOM =5x_DI ELECTRI C ? = NEM_ A DCRYTF? NEN 405 NENL A DORYTE 2 VEM A DO<23._. 16> .
MEM_CVD2CVD * =3x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM =5x_DI ELECTRI C ? O MEM A _DCBYTER MEM 40S MEM A_DQRYTE_3 NI\/EEm ﬁ DO<§$ . glzb 7707
MEM A_DQBYTE4 MEM 40S MVEM A_DCBRYTE 4 DQ<39. . > 7707
MEM_CMD2CTL * =3x_DI ELECTRI C ? MEM_CMD2CTL | TOP, BOTTOM =5x_DI ELECTRI C ? :E NEM_ A_DCRYTES NEM 405 NEM 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_DOBYTEG MVEM 40S MEM A_DQBYTE_6 ﬁm 2 D0<g§> . gg> 7707
NEM A_DQBYTEZ MEM 40S MVEM A_DQBRYTE 7 DQ<63. . > 7707
MEM_CLK2CLK * =6x_DI ELECTRI C ? MEM_CLK2CLK | TOP, BOTTOM =8x_DI ELECTRI C ? :E NEM A_DCEO NEM 70D NEM A_DCE_0 VEM A DOS P<0> -
MEM_DATA2OTHERVEM| * =8x_DI ELECTRI C ? MEM_20THERMEM | TOP, BOTTOM =8x_DI ELECTRI C ? O—MEMA_DGS0 MEM 70D MEM A_DQS_0. I\/NEEm ﬁ DOSDOS ll;l<(1)> 770
MVEM A_DQS1 MVEM 70D MEM A_DQS 1 <1> 770
MEM_20THERVEM * =4x_DI ELECTRI C ? MEM_2PVR TOP, BOTTOM =4x_DI ELECTRI C ? = NEM_A_DOS1 NEM 700 NEM_A_DXF 1 VEM A DOS N<1> o
MEM_2PWR * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? O MEM A _DQS2 MEM 70D MEM A_DQS_2. ﬁm 2 DOS Ez§> 770
VEM A_DQS2 NMEM 70D MVEM A_DQS_2 DS > 770
MEM_2GND * =2x_DI ELECTRI C ? MEM 20THER | TOP, BOTTOM =10x_DI ELECTRI C ? :|: NEN_A_DOSA NEM 700 NEM_A_CXE 3 VEM A DOS_P<3> o
MEM_20THER * =6x_DI ELECTRI C ? MEM_CMD2CVD_BM TOP, BOTTOM =3x_DI ELECTRI C ? O MEM A _DOS3 NMEM 70D MEM A_DQS_3 NIVEEm 2 DQS g<i> 770
NVEM 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 ? :C 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 MEM A DOSS NEM 70D MEM A_DQS_5 NIVEEm 2 DQS Ezg> 770
O MEM A DOSS NMEM 70D MEM A_DQS_5 DS > 770
MEM CTL2CTL_Bl - =3x_DIELECTR C ? O MEMA DGS6 MEM 70D MEM A_DQS_6 MEM A_DQS_P<6> 770
MEM_12M L * 0.305 MV ? O MEM A _DOS6 MEM 70D MEM A_DQS_6 MEM A DOS N<6> 770
O MEMA_DGS7 MEM 70D MEM A_DQS_7 MEM A DQS P<7> 270
O MEM A _DQS7 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 NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_* _DQBYTE_* * * MEM_20THER MEM A DQS 0 | MEM A_DQBYTE_O * MEM_DQS2OWKDATA
MEM_*_DQS_* * * MEM_20THER MEM A DQS_1 | MEM A DQBYTE_1 * VEM_DQS2OWKDATA D ﬁm_g_&ﬁg ﬁm_;gg ﬁm_&ﬁ ﬁm g &ﬁ Ezgz 722 24
722 2
MEM_CVD * « MEM_20THER MEM A DQS_2 | MEM_A_DQBYTE_2 * VEM_DQS2OWKDATA :C MEM E_CLK1 MEM 70D NEM_CLK VEM B CLK P<1> e
MEM CTL * * MEM_20THER MEM A DQS_3 | MEM A DQBYTE_3 4 VEM_DQS2OWRDATA O MEMB ClLKI1 MEM 70D MEM ClL K MEM B_CLK N<1> 728 20
MEM B _CTL MEM 40S MEM CTL. MEM B_CS L<1..0> 722 23 24
MEM_CLK * « MEM_20THER MEM A DQS_4 | MEM A_DQBYTE_4 * VEM_DQS2OWNDATA :D NEM E_CTL NEM_40S NEM_CTL VEM B_ODT<0> ol
MEM_* MEM_* * MEM_2O0THERVEM MEM A _DQS_5 MEM_A_DQBYTE_5 * MEM_DQS2OWKNDATA oMM B_CKFQ MEM 40S NVEM CVD MVEM B_CKE<1. . 0> 722 24
" oMM B CKE1 MEM 40S MEM CMD VEM B_CKE<3. . 2> 728 20
MEMA DS 6 | MM A DCBYTE 6 VEM DQS2OMDATA = _MEM B CMXO MEM 40S | MEM VD MEM B_CAA<9.. 0> 22 20 70
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREATYPE | SPACH NG RULESET MEM A DQS_7 | MEMLA DQBYTE 7 « VEM_DQS2OMNDATA > _MEM B QDL MEM 40S | MEM VD VEM B_CAB<9. . 0> 23 2470
MEM_* _DQBYTE_* =SAME * NMEM_DATA2SELF D>—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 > _MEM B DOBYTEl | MEM40S [MEM B DOBYTE 1 MEM B DOXI15. . 8> Jon
MEM B DQS_1 | MEM B_DQBYTE_1 * MEM_DQS2OMDATA oMM B _DOBYTE2 MEM 40S MEM B_DOBYTE 2 MEM B DO<23. . 16> 707
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET " : '\/EM_B DOBYTES3 'VEM_40% “/EM_B DOBYT :_’2 I\/EM B m<31 . 24> 770 71
MEM *_DQBYTE_* MEM_* * NEM DATAZOTHERVEM MEM.B DQS 2 | MEM.B_DQBYTE 2 VEM DQS2OMDATA > _MEM B DOBYTE4 | MEM 40S E 4 ﬁm E Do<is;. . 2(2)> 0n
MEM B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20OWNDATA f— NVEM B _DOBYTES VEM 40S E S5 DQ<47. . > 770 71
" oMM B DQBYTE6 | NEM 40S 6 MEM B _DO<55. . 48> 1707
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM B_DQS_4 MEM _B_DQBYTE_4 VEM_DQS2ONNDATA = I\/EM_B_DCBYTE7 I\/EM_ 40S 1B _7 MEM B _DO<63. . 56> s m
MEM_CVD MEM_CVD * MEM_CMD2CVD MEM B_DQS_5 | MEM B_DQBYTE_5 * MEM_DQS2OWKDATA Oo—MEM B_DQS0 MEM 70D MEM B _DQS_0 ﬁm S DQS $8> 770
MEM B DQSO MEM 70D MEM B DQS QO DOS > 7 70
MEM_CVD MEM_CTL * MEM_CMD2CTL MEM B_DQS_6 | MEM B_DQBYTE_6 * VEM_DQS2OWRDATA :C MEM_B_DOS1 MEM_ 70D MNEM B_DOS_1 MVEM B DOS P<1> o
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> 7 70
MEM CLK MEM CLK - MEM CLK2CLK MVEM B_DOS?2 MEM 70D | MEM B DQS 2 MEM B DOS N<2> Vo
= P e D e
MEM_CVD MEM_CVD BGA_MEM |MEM_CMD2CMVD_B Oo—MEM B_DQS3 MEM 70D MEM B DQS 3 MEM B_DQS_P<3> 770
[ VEM B DQS3 NVEM 70D MEM B DOS 3 NVEM B_DQOS N<3> 770
MEM CVD MEM CTL BGA_MEM |VEM CMD2CTL_Bl = MEM B DOS4 MEM 70D | MEM B DOS 4 MEM B_DOS_P<4> ‘o
MEM _CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_Bl oD MMB _DOS4 VEM 70D MEM B DXS 4 MEM B_DQOS _N<4> 270
oMM B DQOS5 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> 7 70
Broadwel | ULT Menory Down LPDDR3 1x4 Length Mat ching S M A Ao TAE e oo NeM o e Pees
[ VEM B DQS6 VEM 70D MEM B DOS 6 VEM B DOS N<6> 770
- - oMM 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 OD>—MEM B _DQS7 MEM 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
(CMDmax - CNDni 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 [ MVEM PUR PPOV6_S0_DDRVTT o8 71
CLK to CLK# mils -2.5 2.5 = MEM PUR PPVTTDDR S3 -
[ MEM 12M | CPU_ DI MVA VREFDQ .
: ol y t o PO e SpaCI ng D MEM 12M | CPU DI MMB VREFDQ 710 ISYNC MASTER=YHARTANTO J44 SYNC DATE=01/ 02/ 2013 A
NET_SPACI NG_TYPE1 | 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
- - - - - —— S - - — oM CPU_DI MV VREFCA r nstral nts
MEM_PWR MEM_* * MEM_2PWR MEM 70D | BGA_MEM| MEM 73D = MEML1ZML i nory Co T
MVEM_PWR * * DEFAULT MVEM 40S BGA MEM| MEM 50S <j3 Appl e I nc 051- 1573
o MEM 12M | PPOV6_S3_NEM VREFDQ A > ' ' 0.0
. L 20 21 68 "
Menory to GND Spaci ng = MEM 1201 PPOV6_S3_NEM VREFDO B 1. .. o NOTI CE OF PROPRI ETARY PROPERTY:
o NEM 12M | PPOV6_S3_MEM VREFCA A 20 21 6 %%Efﬁhk@:g&;ﬁﬁ% fGT“E
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
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Thunder bol t,
Thunder bol t SPI

Si gnal

DP, HDM Constraints

Constraints

Thunderbolt &

Di spl ayPort

Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT_SPI _45S * =45_OHM SE|  =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
TBT_SPI * =2x_DI ELECTRI C ?

DI FFPAI R NECK GAP

=85_COHM DI FF

Thunder bol t,

DP, HDM Net

Di spl ayPort & HDM Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
TBTDP_85D * =85_0HM DI FH  =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 VIEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAVE | TOP, BOTTOM =4x_DI ELECTRI C ?
TBTDP_TXRX * =6X_DI ELECTRI C ? TBTDP_TXRX | TOP, BOTTOM =10X_DI ELECTRI C ?
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER | TOP, BOTTOM =6X_DI ELECTRI C ?
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
TBTDP_* * * TBTDP_20THER
TBTDP_* = * TBTDP_2SAME
TBTDP_TX *_RX * TBTDP_TXRX
TBTDP_RX * 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.

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
DP_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
HDM _85D * =85_0HM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
DP_2SAVE * =3x_DI ELECTRI C ? DP_2SAVE TOP, BOTTOM| =4x_DI ELECTRI C ?
DP_20THER * =4x_DI ELECTRI C ? DP_20THER | TOP, BOTTOM| =6x_DI ELECTRI C ?
HDM CLK_20THER * =7x_DI ELECTRI C ? HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?
HDM CLK_2DPHDM * =4x_DI ELECTRI C ? HDM CLK_2DPHDM | TOP, BOTTOM| =6x_DI ELECTRI C ?
HDM DATA_2SAVE * =3x_DI ELECTRI C ? HDM DATA_2SAME | TOP, BOTTOM| =4x_DI ELECTRI C ?
HDM DATA_20THER * =4x_DI ELECTRI C ? HDM DATA_20THER| TOP, BOTTOM| =6x_DI ELECTRI C ?
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
HDM _DATA * * HDM DATA_20THER DI SPLAYPORT * * DP_20THER
HDM _DATA =SAME * HDM DATA_2SAVE DI SPLAYPORT =SAME * DP_2SAVE
HDM _DATA TBTDP_TX * HDM DATA_2SAVE DI SPLAYPORT HDM _DATA * DP_2SAVE
HDM _DATA TBTDP_RX * TBTDP_TXRX DI SPLAYPORT TBTDP_TX * DP_2SANVE
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

Only used on hosts supporting Thunderbolt video-in

Max Length 241.3mm

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| TBT SPI TBT_SPI _CLK 25

_TBT_ TBT SPI_45S| TBT SPI TBT_SPI _MOS| 25
[O-—SBL_IBL_ M SO TBT SPI_45S| TBT SPI TBT SPI_M SO 25
[O—SBLIBL CS | TBT SPI_45S| TBT SPI TBT SPI_CS L 25
DB HDM _TET M DP_85D DI SPL AYPORT. DP_HDM _TBT M._P<3..0> 4
DB HDM _TET M DP_85D DI SPL AYPORT. DP_HDM _TBT M._N<3..0> 4
D2 HDM_TET_AUX DP_85D DP_HDM _TBT_AUX P 67 69
D2 HDM _TET_AUX DP_85D DP_HDM _TBT_AUX_N 67 69
DM _a ax HOM 85D HOM _ QLK HDM _I1G CLK C P o6 67 71
DM _aax HDM 85D HOM QK HOM 1G CLK C N 66 67 71
CD—HDM _DATA HDM 85D HDM _DATA HDM _| G DATA C P<2..0> o1
D—HDM _DATA HDM _ 85D HDM _DATA HDM |1 G DATA C N<2..0> wern

Properties

NET TYPE

ELECTRI CAL CONST SET PAVSI CAL SPACI NG
O IBLARD TBIDP 85D TBIDP_TX TBT A R2D C P<1..0>
OO—IELARD TBIDP 85D TBIDP_TX TBT_A R2D C N<1..0>
O—IELARD TBIDP 85D TBIDP_TX TBT_A R2D P<1..0>
O—IBLARD TBIDP 85D TBIDP_TX TBT_A R2D N<1..0>
OO—DBAlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1>
o—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1>
Do—2AlsxM DP_85D DI SPI AYPORT DP_TBTPA M._P<1>
O—RAlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1>
o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._P<1>
Oo—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1>
CoD—DR_IBIPA M DP_85D DI SPI AYPORT DP_TBTPA M. C P<3>
CD—DR_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M. C N<3>
D DR _IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M. P<3>
CD—DR_IBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3>
O IELARRO TBIDP 85D TBIDP_RX TBT A D2R C P<0>
OO—IELA QRO TBIDP 85D TBIDP_RX TBT A D2R C N<O>
OO IBLA RO TBIDP 85D TBTDP_RX TBT_A_D2R _P<0>
OO IELA QRO TBIDP 85D TBIDP_RX TBT_A D2R N<O>
CD—IBLA 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<1>
CD—IBLA 2R 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>
[O—IELA 2R 1 TBIDP 85D TBIDP_RX TBT A D2R1 AUXDDC P
[O—IELA 2R 1 TBIDP 85D TBIDP_RX TBT A D2R1 AUXDDC N
O DR_TBTPA AUXCH DP_85D DP_TBTPA AUXCH C P
[O—DE_TBIPA AUXCH DP_85D DP_TBTPA_AUXCH C N
[O—DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH P
[O—DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH N
OO IELE RD TBIDP 85D TBIDP_TX TBT B R2D C P<1..0>
O—IBL B RD TBIDP_85D TBIDP_TX TBT_B R2D C N<i1.. 0>
O—IELE RD TBIDP 85D TBIDP_TX TBT B R2D P<1..0>
CO—IBLEB RD TBIDP_85D. TIBIDP_TX TBT B R2D N<1..0>
OB lsxM DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
O—RBLsxM DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
OB lsxM DP_85D DI SPL AYPORT DP_TBTPB_M._P<1>

> B 1 SX M DP_85D DI SPI AYPORT DP_TBTPB_M._N<1>
OB lsxM DP_85D DI SPI AYPORT DP B LSX M. P<1>

> B 1 SX M DP_85D DI SPI AYPORT DP_ B LSX M._N<1>
D DR _IBTPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
CD—DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M._C N<3>
CD—DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3>
CD—DR_TBIPB 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 IELE RO TBIDP 85D TBIDP_RX TBT_B D2R C N<O>
OO IBLE 2RO TBIDP 85D TBIDP_RX TBT_B D2R P<0>
[O—IBLE 2RO TBIDP 85D TBIDP_RX TBT_B D2R N<O>
CD—IBL B 2R 1 TBIDP 85D TBIDP_RX TBT_ B D2R C P<1>
D IBL B 2R 1 TBIDP 85D TBIDP_RX TBT B D2R C N<1>
CD—IBL B 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R P<1>
o IBL B 2R 1 TBIDP_85D TBIDP_RX TBT B D2R N<1>
O IBL B 2R 1 TBIDP_85D TBIDP_RX TBT_B_D2R1_AUXDDC P
O IELE 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R1_AUXDDC N
O —DR_TBTPR AUXCH DP_85D DP_TBTPB_AUXCH C P
O DR_IBIPR AUXCH DP_85D DP_TBTPB_AUXCH C N
[O—DB_TBIPE AUXCH DP_85D DP_TBTPB_AUXCH P
[O—DB_TBIPE AUXCH DP_85D DP_TBTPB_AUXCH N
DP_TBTSNKO M DP_85D DI SPI AYPORT DP_TBTSNKO M. C P<3..0>
CD—DR_IBISNKO M DP_85D DiSPLAYPORT | DP.TBTSNKO_M._C N<3. . 0>
CD—DR_TEISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._P<3. . 0>
DP_TBTSNKO_M DP_85D DI SPL AYPORT | TBTSNI N<3. . 0>
D DP_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C N
D —DP_TBISNK_AUXCH DP_85D DP_TBTSNKO AUXCH P
D —DP_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>
=D—DR_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P
D —DR_TBISNK_AUXCH DP_85D DP_TBTSNK1_AUXCH C N
D —DP_TBISNK_AUXCH DP_85D DP_TBTSNK1_AUXCH P
=D—DR_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH N
=D LN M DP_85D DI SPI AYPORT DP INT M. F P<3..0>
DB INL_ M DP_85D DI SPI AYPORT DP INT M. F N<3..0>
o2 IN M DP_85D DI SPI AYPORT DP_INT_M._C P<3..0>
=D LN M DP_85D DI SPI AYPORT DP_INT_M._C N<3..0>
> LNL M DP_85D DI SPI AYPORT DP_I NT_M__P<3..0>
=D LN M DP_85D DI SPI AYPORT DP_I NT_M._N<3..0>
D—DR_LNI_AUXCH DP_85D DP_I NT_AUXCH C P
ED—DB_LNT_AUXCH DP_85D DP_I NT_AUXCH C N
CD—D2_LNI_AUXCH DP_85D DP | NT _AUX P
CD—DR_LNI_AUXCH DP_85D DP_I NT_AUX N

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.

ISYNC MASTER=GKOO J52

TBT, DP, HDM Constrai nts

SYNC DATE=12/ 06/ 2013

Cf} Appl e I nc.
®
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Canera Net Properties

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
Co i OS2 MEM A K S2_MEM 85D S2_MEM O K MEM CAM CLK P 23 34
M Pl I nter f ace nstraints O—S2 MM AK S2_NEM 85D S2_MEM ALK VEM CAM CLK_N 33 34
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CKE S2_MNEM 45S S2_NEM CIRI VEM _CAM _CKE 33 34
M CAM CS L
* - - — - - - OS2 MEM CS S2_MEM 45S S2_MEM CIRL IVE| a3 aa
M PI _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 So_NEM 45S S2_NEM CTRI NVEM CAM ODT i,
OS2 MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 33 34
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OS2 MEM QD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L 33 34
— — O—S2_MEM QVD S2_NEM 45S S2_NEM CMD NVEM CAM VE L 33 34
M Pl _20THER * 4X_DlI ELECTRI C ? M Pl _20THER | TOP, BOTTOW1 =6X_DI ELECTRI C ? So_NEM OMD So_NEM 45 So_NEM OMD VEM CAM BA<0> -
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK |TOP, BOTTONI =8X_DI ELECTRI C OS2 MEM VD s> MEM 4SS | s2 MEM QWD MEM CAM BA<1> a2
— O—S2 MEM QWD S2_NEM 45S S2_NEM CVD NVEM _CAM BA<2> 33 34
M Pl CLK_20THER * 7X_DI ELECTRI C ? M Pl CLK_20THER | TOP, BOTTONE10X_ DI ELECTRI C ? NEM So_NEM 85D So_NEM VEM CAM DOS _P<0> -
CO—S2_MEM DCSO S2_NEM 85D S2_NEM DQS0 MEM CAM DOS N<O> 33 34
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM _CAM DQS_P<1> 33 34
M CAM DOS N<1>
- . [CO—S2_MEM DQE1 S2_NEM 85D S2_NEM DCS1 VE 33 34
M Pl _DATA M Pl _20THER OS2 MEM DATA 0 S2_MNEM 45S S2_MEM DATAQ VEM CAM DivkO> 33 34
M PI _DATA CLK_M PI * M Pl _2CLK OS2 MEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM CAM Divk1> 33 34
CLK_M PI * * M PI CLK_20THER CO—S2 MEMA S2_NEM 45S S2_NEM CVD NVEM CAM A<14..0> 33 34
— = OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> 33 34
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 33 34
Menory Bus Constraints
O MPIL_DATA S2 M Pl _85D M Pl _DATA M Pl _DATA P 33N
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ NI MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP M Pl _DATA_S2 M Pl_85D M Pl _DATA M Pl _DATA N 3334 71
= — ON LAYER? = ! = = !
_ _ — — - — CO—MPL_DATA s2 MPl_85D M Pl _DATA M Pl _DATA CONN P 34 71
S2_MEM 45S * =45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD M Pl_DATA S2 M PL_85D M Pl _DATA M Pl _DATA CONN N n
S2_MEM 85D * =85_oHM DI FH =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF
CO—MPL_aKs? M Pl _85D QK _MPI MPI CK P 33N
O MPL_aKs2 M Pl _85D CK_MPI MPI _CLK N 334N
1 O MPL_QKS2 M Pl_85D K MPI MPI _CLK CONN P 3471
SpaCI ng RUI € Set S OO—MPL_aKs M Pl_85D K MPI MPlI _ClLK CONN N 3471
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT Q?if\/FNLPVB PP1V35 CAM 23 a4
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF| TOP, BOTTONI =4x_DI ELECTRI C ? [— S2_NEM PWR PPOV675_CAM VREF 33 34
= - S2_NEM PVR PPOV675 MEM CAM VREFCA .,
S2_DQS2OWNDATA| * =2x_DI ELECTRI C ? S2_DQS2OWNDATA| TOP, BOTTOM =4x_ DI ELECTRI C ? D vy PPOV675_VEM CAM VREFDO o1
S2_CVD2CVD * =2x_DI ELECTRI C ? S2_CVD2CVD | TOP, BOTTOW =4x_ DI ELECTRI C ?
S2_CMD2CTRL * =2x_DI ELECTRI C ? S2_CMD2CTRL | TOP, BOTTOM =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C ? S2_CTRL2CTRL | TOP, BOTTON =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_2O0THERMEM| TOP, BOTTONI =6x_ DI ELECTRI C ?
S2MEM_2PV\R * =2x_DI ELECTRI C ? S2MEM _2PVWR | TOP, BOTTOW =4x_DI ELECTRI C ?
S2MEM_2GND * =2x_DI ELECTRI C ? S2MEM 2GN\D | TOP, BOTTOW =4x_DI ELECTRI C ?
S2MVEM_20THER * =6x_DI ELECTRI C ? S2MEM _20THER| TOP, BOTTONE10x_ DI ELECTRI C| ?
Menory Bus Spaci ng Group Assignnments
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MVEM _DATA* * * S2MEM_20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20WNDATA
S2_MEM DQS* * * S2MEM_20THER S2_MEM DQSO | S2_MEM DATAQ * S2_DQS20WNDATA
S2_MEM _CMVD * * S2MEM _20THER
S2_MEM_CTRL * * S2MEM _20THER
S2_MEM CLK * * S2MEM _20THER
* — * .
S2_NEM DATA SAVE sz baTAzsELF Menmory to Power Spaci ng
S2_MEM CVD S2_MEM _CMVD * S2_CMD2CVD
S2_NEM_OMD S2_NEM CTRL " S2_CVD2CTRL NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
PUWR * * PUWR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM.| S2oME S2YEM 2
PUWR * *
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM.| DAl
Menory to GND Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
G\D S2_MEM * * S2MEM_2GND
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4

SMC SMBus & Charger

Net

Properties

NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACI NG
US SMC 2 SMB_45S SMB SMBUS SMC 2 _S3_SCL
US SNV 2 SMB_45S SMB SMBUS SMC 2_S3_SDA
US_ SMC 1 SMB_45S sve | SMBUS SMC 1 SO _SCL
US_SMC 1 SMB_45S SMVB SMBUS SMC 1_SO_SDA
US_SMC 0 SMB_45S SMB SMBUS SMC 0 SO SCL
US_SMC 0 SMB_45S SMB SMBUS SMC 0 SO SDA
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SCL
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SDA
CO—SMBUS_SNC. . SMB_45S SMB SMBUS SMC 3 SCL
[CO—SMBUS_sMC. SMB_45S SMB SMBUS SMC 3 SDA

38 41

38 41

38 41

38 a1

38 a1

38 41

38 41

38 a1

38 41

38 41

71

71

71

71
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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 . . . . . .
SENSE 455 " o omenn| =45 OMSE | a5 OMSE | a5 oM SE ERYY ERYY X304 Specific Net Properties X304 Specific Net Properties
- - NET TYPE NET TYPE
THERM 45S * = =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 Mv 0.1 Mv
(o 1TQL D FFPAIR _ L _ L _ L ELECTRI CAL CONST SET PAVSI CAL SPACI NG ELECTRI CAL CONST SET PAVSI CAL SPACI NG
DI G_AUDI O * =1ta oirrralR [=1TOL_DI FFPAI R|=1TO1_DI FFPAI R|=1TOL1_DI FFPAI R 0.1 MM 0.1 MM
ANL_AUDI O * IR 0.1 MM 0.1 WM 10 MM 0.1 MV 0.1 MV AD LR L P
O IHERM DP_TBT DI THERM 45S THERM | TBTTHVENS D1_P . [CO—ADQ DR AMPTAL AM_AUDIO ADLO AHD Lg TN a8 50
ANL_AUDI O_W DE| * =1TOL DI FFPAI R 0.3 W™ 0.3 MW 10 wm 0.1 MM 0.1 MM THERM DP TBT D1 THERM 455 — TBTTHVENS D1 N [CO——-AUDLO DP_AVPTWI ANL_AUDI O AUDL O 48 50
| m— ADE_1BL L *© AUDLQ DP_ANPTWE ANL_AUDI O AUDLO AUD_SPKRAMP_LIN P 50
[O—IHERM DP_CPU DI THERM 45S THERM | CPUTHVEBNS D1_ P s [ — A
A = AUDI O DP_ANPTW ANl _AUDI O AUDI O UD SPKRAMP LIN N 0
O—IHERM DP_CPL D1 THERM 45S TeERM | CPUTHVENS D1_N 45 = PK| LIN P
=== = [CO-——ALDLQ DP_ANPTWI ANl _AUDI O AUDI O SPKRAMP 0
[CO—[HERMLDE CRULIR THERM 453 Teery L CPUTHVENS D2 _F © AUDLQ DP_ANPTWL ANL_AUDI O AUDLO SPKRAMP_LI N N 50
O THERM.DP_CPU_ 2 THERM 45S THERM | CPUTHVENS D2 N s | — LD =
[ o AUD L2 R P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET C 2:3 2:$:2$1x 2z: :232 2 2:13 o AUD Lm R N 2: :Z
SENSE * =2X_Dl ELECTRI C CPU_VCCSENSE GN\D * GND_P2MM [CO——ALDLQ DR AVPTWE ANl _AUDI O AUDI O AUD _SPKRAMP_RI N P 0
" — > [O—ALDLQ DR AVPTWE ANl _AUDI O AUDI O AUD_SPKRAMP_RI N_N s0
THERM =2X DI ELECTRI C ’ [CO-——ALDLQ DP_ANPTWI ANl _AUDI O AUDI O SPKRAMP RIN P 0
AUDI O * =2X_DI ELECTRI C 4 A o | SNS CPUDDR P - [CO—ALDLQ 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_SET :I‘P QFI\EF:A‘“ SENSE | SNS_CPUDDR_N 43 [>_ADO e mwsiE AN_ADQ ALDLO AUD LCB L P o
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT CLK_PO E D " G\D_P2WM o _AD 0P APSE ANL_AUDI O AUDLO AUD LGB L N w5 50
= AUD_SPKRAMP_LSUBI N P
G\o : STANDARD ? G\D PCI E_* * GND_P2MM - DP I CDBKIT SENSE_45S SENSE SNS LCDBKLT P a2 60 [CO—ARQDE AR AM_AUDIO ADLO 0
[O-—-ALDLQ DP_AVPSLE ANL_AUDI O AUDLO AUD_SPKRAMP_ LSUBIN N 5
O SENSE_DP_ L CDBKIT SENSE_45S SENSE SNS_LCDBKLT_N 42 0 g ~ LSUBIN P
GND SATA_* * GND_P2IVWM — SENSE 455 SENSE SNS TBT P - [CO--AUDLQ DP__AVPSUB ANL_AUDI O AUDL O TR N N 50
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT use G\D " G\‘D7P2W DAEBEF:W:THT QFNSF:AEQ SENSE I S'\ls TBT N o - n E— @ ana -
L RULE - SNS_L CDPANEL_P
" > 1 CLK_PCI E SB_POVER * PWR_P2MVM [CO—SENSE DR :Eﬁ?j:: :E’\SF | L CDPANEL N a6s [O>—AUDLO DP_AVPSLE ANL_AUDI O AUDI O AUD LOB_ R P 8 50
GND_P2IMWM 0.20 WM 000 = = A " YR P2 [CO—SENSEDP = NSE aes [O—AUDLO DP_ANPSLE ANL_AUDI O AUDI O AUD LO3_ R N 18 50
PUR_P2MM * 0.20 WM 1000 SB_POAE SATA = o _AD QP APSE AN_AUDLO Amo | AUD SPKRANP 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——ALDLQ DP_AVPSR ANL_AUDIO AUDLO RSUBI N P w©
[ SENSE_45S SENSE I SNS HS COWVPUTI NG N 42 aa [O-——ALDLQ DP_AVPSLE ANl _AUDI O AUDI O RSUBI N N s
[CO—SENSE_DP SENSE_45S SENSE | SNS HS OTHERSV P a2
ALLON ROUTE CO—SENSE DP SENSE_45S SENSE | SNS HS OTHER5V N 42 [CO—AUDLQ DP_SPKSLE DIG AUDIO AUDI O SPKRCONN SL QUT P 50 52 71
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP - QFNSF74§§ SENSE I NS HS O-I—HER3V3 P - ) DP_ KSUB. Dl GﬁAlJI‘)I o AUDLO SPKRw\IN SL QJT N 50 52 71
MEM 45S * 0.070 MM 100 ML CO—SENSE DP SENSE_45S SENSE | HS OTHER3V3_N 42 [O—ALDLQ DP_SPKSLE DIG AUDIO AUDI O SPKRCONN_SR QUT_P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DJMEDLSPKQlH DG AUDLO AUDLO SPKRCONN SR QUT N 50 52 71
MEM_40S * 0. 090 W 100 ML [CO—AUDLQ DP_SPKTWE DG AUDILO AUDIL O SPKRCONN L_QOUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DJMEDLSPKTW DG AUDILO AUDLO SPKRCONN L OQUT N 50 52 71
MEM 72D * 0.090 W 100 ML [CO—ALDLQ DP_SPKTWI DG AUDILO AUDIL O SPKRCONN R QUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CO—SENSE_DP_CPIVR SENSE_45S SENSE CPUVR | SNS P P [CO—ALDLQ DP_SPKTVWI DG AUDLO AUDI O SPKRCONN R QUT_N 50 52 71
MEM 85D * 0. 090 W 100 ML [O—SENSE_DP_CPVR SENSE_45S sense | CPUVR | SNS N 43
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE O SENSE_DP_CPUVR SENSE_45S SENSE CPUWR I SNS R P P
PCl E_85D * 0.090 MM 10 MM [O—SENSE_DP_CPUVR SENSE_45S sense |CPUVR | SNS R N a3
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE O—AmioDpe MG ANL_AUDI O W DE AUDLO AUD CH HS G\D 48 52
USB_85D TOP 0.100 MM 500 ML CO—ADQODP MC ANl _AUDI O W DE AUDI O AUD CONN HS M C P
O—ADQDe MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE .
CPU_27P4S BoTToM 0.230 W 00 ML [OO—ADQD MC ANl _AUDI O W DE AUDI O AUD _CONN_SLEEVE XW 51 52
USB3_85D TOP 0.100 MM 500 ML OO—ADQDPMC ANl _AUDI O W DE AUDI O AUD _HP_PORT_REFCH 48 52
AUD HS MC P
—AmioDe MG ANL_AUDI O W DE AUDI O s1 52
USB3_85D I SL10 0.075 W 0.090 wW [OO—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C P 8
DP_85D 1SL9 0.075 WM 0.090 WM o CENSE 455 SENSE SNS 1V05 SO P o OO—ADQDPMC ANl _AUDI O W DE AUDIL O HS MC P 48 51
PCl E_85D 1 SL10 0.075 MM 0.090 MM D_sewl::m SENSE_455 SENSE SNS_1V05_S0_N o s
- DP SENSE_45S SENSE SNS_SSD_P a2
CO—SENSE . cENSE 4ne SEnsE NS SSD N - CO—ADQDP MC ANl _AUDI O W DE AUDI O AUD CONN HS M C N
- - 52
CO—SENSE o SENSE 4na SENeE NS TPAD P . [OO—ADQDP MC ANl _AUDI O W DE AUDI O AUD_CONN_RI NG2
= = = OO—ADQDeMC ANL_AUDI Q W DE AUDIL O AUD CONN RI N&2 XW 51 52
[CO—SENSE P SENSE 453 SENSE NS TPAD N “ oA Qe MC ANL_AUDLQ W DE AUDLO AUD _HP_PORT_ REFUS a5 52
[O—ADQDP MC ANl _AUDI O W DE AUDI O AUD HS M C N 51 52
ENSE D . s o | SNS 1V8 S3 P OO—ADQDPMC ANl _AUDI O W DE AUDI O AUD_US_HS GND 48 52
| m— P Q;\GEZZQ QEI\SF SNS 1V8 S3 N et Ao MC ANL_AUDI O W DE AUDLO HS MC N 15 51
| — = DSE e OO—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C N 8
O—SEsE e SENSE_4RS stst | SNS PPSVSS0_P ° B poser| PP3V3 S5
[CO—SENSE_DP SENSE_45S SENSE | SNS PP3V3S0 N a3 | — = PP3V3_ S0 o0 T
I SNS_PP5VS0 P m— SB_POAER o0 7t
[O—SENSE DP SENSE_45S SENSE s
[=—SENSE 0P SENSE_45S sense | SNS PP5VSO N s
[ SENSE_DP_CPUHI GN SENSE_45S SENSE. | SNS CPUHI GAI N P wa as
[CO—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHI GAIN N o s
[CO—SENSE DP_CPUHI GN SENSE_45S SENSE. I SNS CPUHIGAIN R P ”
O SENSE DP CPUHIGN |  SENSE 45S sense |1 SNS CPUHIGAIN R N “
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 [ 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 ”
CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO P 54
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET [CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO N 54
CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO R P a4 54
DP_85D BGA P65_BGA [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_ROLE SET The signal s bel ow have no topol ¢gi es asisi gned. 1
HDM _85D BGA P65_BGA SENSE_459 - SENSE_459 CO—DR_NQ TOPQL OGY SENSE_45S sense | CPUVR | SNS1 P a3 5
THERM_45S * THERM 45S O—DLR_NO TCPOL QGY SENSE._45S sense | CPUVR | SNS1 N 43 56
3 CPUVR | SNS2 P = ANTO J44 SYNC DATE=01/ 04/ 2013
Co—DPR_NQ TOPOQL OGY. SENSE_45S SENSE 43 56 SYNC _MASTER=YHART,
DI G AUDI O - DI G AUDI O O—DP_NO TCPOL QGY SENSE_45S SENSE CPUVR | SNS2 N 43 56 Iﬁg LR . . .
ANL_AUDI O . ANL_AUDI O Proj ect Specific Constraints
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PCl

Express Constraints

PCl

Express Properties

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
PCl E_85D * k8s_oHv DI FFf =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF
CLK_PCl E_85D * k8s_oHv DI FFf =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| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCl E_2SAMVE * =3X_DI ELECTRI C ? PCl E_2SAME | TOP, BOTTONI =4X_DI ELECTRI C ?
PCl E_TXRX * =6X_DI ELECTRI C ? PCI E_TXRX |TOP, BOTTONEE10X_DI ELECTRI C ?
PCl E_20THER * =4X_DI ELECTRI C ? PCl E_20THER | TOP, BOTTONI =6X_DI ELECTRI C ?
PCl E_2CLK * =7X_DI ELECTRI C ? PCl E_2CLK | TOP, BOTTONE10X_DI ELECTRI C ?
PCI ECLK_20THER * =7X_DI ELECTRI C ? PCl ECLK_20THER| TOP, BOTTONE=10X_DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

PCI E_* * * PCl E_20THER
PCI E_* =SAME * PCl E_2SAME
PCI E_* CLK_* * PCl E_2CLK

CLK_PCI E * * PCI ECLK_20THER
PCl E_TX *_RX * PCl E_TXRX
PCl E_RX *_TX * PCl E_TXRX

NET TYPE

ELECTRI CAL CONST SET PAVSI CAL SPACI NG

_SSD PR PCl E_85D PCLE RX PCl E_ SSD D2R P<3..1>
[O—BCLE_SSD 2R PCl E_85D PCILE RX PCl E_SSD D2R N<3. . 1>
O —BCLE SSD 2R PP PCl E_85D PCILE RX PCl E_SSD _D2R _P<0>
O —BCLE SSD 2R PP PCl E_85D PCILE RX PCl E_SSD _D2R _N<0O>

:_SSD_R2D 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 PCILE TX PCl E_SSD R2D P<3.. 0>
[CO—BOLE SSD RD PCIE_85D POl E_TX PCl E_SSD R2D N<3. . 0>
O —BOE TBT 2R Q PCl E_85D PCILE RX PCI E TBT D2R P<0>
CO—BOLE IBT 2R 0 PCl E_85D PCLE RX PCl E_TBT_D2R_N<O0>
CO—BOLE TBT 2R 0 PCl E_85D PCIE RX PCI E TBT _D2R C P<0>
O —BOLE TBT 2R 0 PCl E_85D PCILE RX PCl E TBT_D2R C N<0O>
[O—BCOLE IBT 2R PCl E_85D PCLE RX PCIE TBT D2R P<3..1>
[CO—BCOLE IBT 2R PCl E_85D PCILE RX PCIE TBT D2R N<3..1>
O —BCOLE T8I 2R PCl E_85D PCILE 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—BPOLE TIBL R2D PCl E_85D PCLE TX PClE TBT R2D P<3..0>
O—POE TBL_R2D PCl E_85D PCLE TX PCIE TBT R2D N<3.. 0>
[O—BOLE IBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C P<3..0>
[O—POLE TBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C N<3..0>
[O--BOE AR R2D PCIE_85D POl E_TX PCl E_AP_R2D P
[O-—BOE AR R2D PCl E_85D PCLE TX PClE AP_R2D N
CO--BOLE AP R2D PCl E_85D PCLE TX PCIE_AP_R2D C P
[O--BQE AR R2D PCl E_85D PCLE TX PCIE AP R2D C N
[O--BOLE AP 2R PCl E_85D PCLE RX PCl E AP_D2R P
O--POE AP 2R PCl E_85D PCLE_RX PCl E AP_D2R N
[CO--BOLE QKIOOM AP ClK PCIE 85D CKPOE PCl E CLK100M AP_CONN P
CO--BQLE O KIOOM AP CLK PCIE 85D AKPOE PCl E_ CLK100M AP_CONN N
CO-—-BOLE G KI00M AP ClK PCIE 85D K POE PCl E_CLK100M AP_P
[CO--BOLE O KI0OM AP ClK PCIE 85D AKPOE PCl E_ CLK100M AP_N
OO--PAEaKIOOMCAM | O K POE 85D AKPOE PCl E_ CL KIOOM CANMVERA P
CO--BOLE GQKIOOM CAM | LK POIE 85D AKPOE PCl E_ClL KI00M CANMERA N
CO--PAEQKIOOMCAM | O K POE 85D AKPOE PCl E CLK100M CAMVERA C P
O--PAEQKIOOMCAM | O K POE 85D AKPOE PCl E_ CLK1I00M CAMERA C N
CO--POLE GQKIOOM SSD | QLK POIE 85D K POE PCl E_ CLK100M SSD P
CO--POLE GKIOOM SSD | QLK POIE 85D K POE PCl E_ CLK100M SSD N
5> PCLE ClKI00M ClK PCIE 85D AKPOE PCIlE CLK100M SSD RC1 P
C»—PCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC1_N
[=»-BCLE GKIOOM SSD | QLK PCIE 85D AKPOE PCl E CLK100M SSD RC2_P
oy PCLE_ClLKI00M. ClK PCIE 85D K POE PCl E_CL KI00M SSD_RC2_N
CO--PQE QKIOOMTIBET | QK POE 85D CAKPOE PCl E CLK100M TBT P
CO--BPQE QKIOOMTIBET | QK POE 85D K POE PCl E_ CLK100M TBT_N
O--BCOLE CAMERA 2R PCl E_85D PCILE RX PCl E_CAMERA _D2R_P
[O--BCOLE_CAMERA 2R PCl E_85D PCILE RX PCl E CAMERA D2R N
[O--BCOLE_CAMERA 2R PCl E_85D PCILE RX PCl E CAMERA D2R C
[O--BCOLE_CAMERA 2R PCl E_85D PCLE RX PCl E_CAMERA D2R C
[CO-—BCOLE_CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D P
O-—POLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D N
[O-—BCOLE CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C
[CO-—BCOLE_CAMERA R2D PCl E_85D PCLE TX PCl E_CAMERA R2D C

12 32 71

12 32 71

12 32 71

12 32 71

14 25 71

14 25 71

12 25 71

12 25 71

14 34 71

14 34 71

33 34

33 34

33 34

33 34

14 34

14 34
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