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4

BOM G oups

BOM GROUP

BOM OPTI ONS

X304_COMMON

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

X304_COMMONL

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

X304_COMVON2

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

X304_COMMON3

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

X304_PROGPARTS SMC_PROG PROTQ0, BOOTROM_PROG,

TBTROM_PROG

X304_DEVEL: ENG ALTERNATE, ENG SNS, XDP_CONN, DBGLED

X304_DEVEL: DVT

ALTERNATE, ENG SNS, XDP_CONN, SOPGOOD_| SL

X304_DEVEL: PVT ALTERNATE

ENG SNS

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

Modul e Parts

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

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

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

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

Progranmabl es (Al |l Buil ds)

TBT

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

EFI ROM

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

Vari abl e BOM G oups

BOM GROUP BOM OPTI ONS

X304_COMVON4

SMCBOARDI D: 16

Devel opnent / Base BOWs

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

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

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

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

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

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

Strategic Silicon
PART# STRATEG C VALUE | COMVENT
337S00068| 08 cPU
337S00069| 08 cPU
337S00070| 08 cPU
337S00071| 08 CcPU
353500200 07 TPAD ELEC FUSE
333s0786 07 SYS MEMORY HYNI X
333s0784 07 SYS MEMORY HYNI X
333s0792 07 SYS MEMORY M CRON
333S0790 07 SYS MEMORY M CRON
333500004 07 SYS MEMORY SAMBUNG
311S0597 02 KEYBOARD | 2C EXPANDER
35980197 | 01 GREEN CLOCK
33851247 01 FALCON RI DGE
35383931 | 01 TBT PWR MUX
35383812 | 01 TBT MUX
35383814 | 01 TBT MUX
353800095 01 DDC CROSSBAR
35383328 | 01 DDC CROSSBAR
343S0511 01 PCI E DELAY I C
33851264 | 01 s2
333sS0700 | 01 S2 MEMORY
333S0704 | 01 S2 MEMORY
353583054 01 USB POVER/ SAFETY
343S0649 | 01 SMC RESET CHI P
35354080 | 01 AUDI O
353sS2888 | 01 AUDI O AMPS
35352958 01 AUDI O AMPS
35382929 | 01 BAT CHARGER
353500036 01 VR12. 6 CONTROLLER
35354160 | 01 BEN
343S0666 | 01 SAK, HDM SELECT
34153982 01 sMc
341S00192| 01 T29 ROM
341500235 01 EFI ROM
Mai n DRAM Part s
PART NUMBER | Qry DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
333S0783 | 4 1 G, SORAM 25nm 32G, LPDDRG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 16G_HYNI X_1600
333S0784 | 4 1 G, SORAM 25nm 32G, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 16G_HYNI X_1866
333S0785 | 4 1 G, SORAM 29nm 16G, LPDORG- 1600, 178P FEGA w2300, 2aco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1600
333S0786 | 4 1 G, SORAM 26nm 16G, LPDORG- 1866, 178P FEGA w300, zaco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1866
33350787 4 1 G, SORAM 29nm 8G, LPDORG- 1600, 178P FEGA w300, wzaco, uesoo, oo | CRI TI CAL| 4G_HYNI X_1600
333S0788 | 4 1 G, SORAM 29nm 8Gb, LPDORG- 1866, 178P FEGA w300, wzaco, uesoo, oo | CRI TI CAL| 4G_HYNI X_1866
33350789 4 1 G, SORAM 25nm 32G, LPDORG- 1600, 178P FEGA w300, zaco, uesoo, oo | CRI TI CAL | 16G_ELPI DA_1600
333S0790 | 4 1 G, SORAM 25nm 32G, LPDORG- 1866, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL| 16G_ELPI DA_1866
333S0791 4 1 G, SORAM 25nm 16G, LPDORG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 8G_ELPI DA_1600
333S0792 4 1 G, SORAM 25nm 16Gb, LPDORG- 1866, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL| 8G_ELPI DA_1866
333S0793 | 4 |G, SDRAM 25nm 8G, LPDORG- 1600, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 4G_ELPI DA_1600
333S0794 | 4 1 G, SDRAM 25nm 8G, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 4G_ELPI DA_1866
333S00003| 4 1 C. SORAM 23nm 16Gb, LPDDR- 1600, 178P FBGA wza00, wa00, zsoo, wmeoo | CRI TI CAL | 8G_SAVBUNG 1600| b SIS
333500004 4 | 1c somm o som oo somm 170m ren | czomn. waoo, mano oo | ORI T1 CAL| 8G_SAVBUNG 1866 BOM Confi gurati on
333S00001| 4 |G, SORAM 23nm 8G, LPDORG- 1600, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL | 4G_SAMBUNG_1600
333500002 4 . oot 23 0G0, LPODR. 1000, 1707 Fon w200, woso0, o0, weoo | CRI TI CAL| 4G_SAVBUNG 1866 d}@ Appl e Inc. ——
82 DRAM Par t S NOTI CE OF PROPRI ETARY PROPERTY: - -
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PART NUMBER | QrYy DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON HE POSLOSOR AGREES 1O THE FOLLOI NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
333S0700 1 | C, SDRAM 4GBI T. DDR3L- 1600, HUVA, 96B BGA u4000 Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART

IV ALL RI GHTS RESERVED
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAME BOM OPTI ONS ) PART NUVBER | ALTERNATE FCR | BOM CPTI ON REF DES | COMVENTS:
685-1314 COMMON, MLB, X304 *304_COVMON 376S1053 | 37650604 ALL Diodes alt to Fairchild
985-1319 | DBV, M.B, X304 X304_DEVEL: ENG 12850311 | 12850329 ALL NEC alt to Sanyo
639- 00772 M.B, BDVW2+3, 2. 7GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM_8G_HYNI X_1866 13850739 | 13850706 AL Sansung alt to Mirata
639- 00773 M_B, BDW2+3, 2. 7GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 16G _HYNI X_1866 19750481 | 19750480 AL Epson alt to NDK
639- 00774 M_B, BDW2+3, 2. 7GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 8G ELPI DA 1866 15250461 | 15251645 AL Qyntec alt to Vishay
639- 00775 M.B, BDV2+3, 2. 7GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM_16G_ELPI DA_1866 37651080 | 37650820 AL Diodes alt to On Seni
639- 00776 M_B, BDW2+3, 2. 7GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV CPU_BDW3: 2. 7G, RAM_8G_SAMSUNG_1866
639- 00777 M_B, BDW2+3, 2. 9GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 8G HYNI X_1866 13850725 | 13850724 AL Samsung alt to Mirata
639- 00778 M_B, BDW2+3, 2. 9GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _HYNI X_1866 +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_BOMW DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _ELPI DA_1866 37651089 | 37651128 AL NXP Alt for Diodes Single
639- 00781 M_B, BDW2+3, 2. 9GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOMV CPU_BDW3: 2. 9G, RAM_8G_SAMSUNG_1866 35353452 | 35351286 ALL Maxi malt to M crochip
639- 00782 M_B, BDW2+3, 3. 1GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 8G HYNI X_1866
639- 00783 M_B, BDW2+3, 3. 1GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G _HYNI X_1866 12850364 | 12850264 AL Sanyo 2nd Factory alt
639- 00784 M_.B, BDW2+3, 3. 1GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BQOV| CPU_BDW23: 3. 1G, RAM _8G_ELPI DA_1866 10750254 | 10750241 ALL oyntec alt to TFT _—
639- 00785 M_B, BDW2+3, 3. 1GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G ELPI DA 1866 13850843 | 13850674 AL Samsung alt to Mirata (BKLT)
639- 00786 M_B, BDW2+3, 3. 1GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV| CPU_BDW23: 3. 1G, RAM_8G_SAVMSUNG_1866
138S0846 | 138S0811 ALL Sanmsung alt to Murata (BKLT)
197S0542 | 19750544 ALL NDK alt to TXC
197S0545 | 19750544 ALL Epson alt to TXC
107S0248 | 107S0250 ALL TFT alt to Cyntec
127S0164 | 12750162 ALL Rohm alt to Vishay
35354070 | 35354069 ALL Pericomalt to TI DP Mux W9750
35354068 | 35354069 ALL NXP alt to TI DP Mux U9750
35353814 | 35383812 ALL TI alt to NXP
311S0649 | 31150541 ALL ONsenmi alt to Toshi ba
138S0614 | 13850578 ALL Murata, TDK, Sansung, Taiyo Yuden alt to Murata, TDK
15580694 | 15550387 ALL Murata alt to TDK
15580660 | 15550513 ALL Murata alt to TDK
740800003 | 740S0135 ALL AEM alt to Tyco
138S0738 | 13851101 ALL Sansung alt to Murata for LCD BKL caps
353500095 | 35353328 ALL Pericomalt to TI
311S00007 31150426 ALL Di odes alt to NXP
BOM NUVBER BOM NAVE BOM OPTI ONS 128S0398 | 12850220 ALL Kenet alt to Sanyo
639- 00035 | PCBA, MLB, NO CPU, X304 BASE_BOW DEVEL_BOW RAM 8G HYNI X_1866 12850386 | 12850284 ALL Kemet alt to Sanyo
639-00036 | PCBA, MLB, CPU SOCKET, X304 BASE_BOM DEVEL_BOM CPU_SOCKET, RAM 8G_HYNI X_1866 12850397 | 12850325 ALL Kemet alt to Sanyo
685- 1318 VCORE FET, VSHY, X304 VCORE_FET: VSHY 377s00011 | 37750184 ALL Infineon alt to Infineon
685- 00022 VCORE FET, ONSM |, X304 VCORE_FET: ONSM 377S0155 | 37750184 ALL On Senmi alt to Infineon
15550914 | 15550897 ALL Panasonic alt to TDK
37150558 | 371S0713 ALL ST Mcro alt to Diodes
128S0436 | 128S0392 ALL Kenet alt to Sanyo
128S0445 | 12850392 ALL Panasonic alt to Sanyo
353500034 | 35352220 ALL Pericomalt to Fairchild
311800014 | 311S0515 ALL Diodes alt to NXP
311800008 | 311S0271 ALL Diodes alt to NXP
197S0479 | 19750478 ALL Epson alt to NDK
311800013 | 311S0508 ALL Diodes alt to NXP
376500014 | 376S0761 ALL Toshiba alt to Vishay _—
371800019 | 371S0463 ALL Rohm alt to Rohm
371800018 | 371S0619 ALL Rohm alt to Rohm
311800015 | 311S0450 ALL Diodes alt to NXP
371800017 | 371S0749 ALL Diodes alt to Onsem
Alternate Parts
AT NOVBER | ALTERATE FOR| BOM T O e s | canents: 353500107 | 353S3239 | ANY ALL Onsem alt to Intersil
PART NOVBER 107500024 | 107S0226 ALL Yageo alt to Cyntec
685-00022 | 685-1318 ALL Onsem alt to Vishay for CPU Core Mosfets 37250186 | 37250185 ALL NXP alt to Di odes
333S0704 | 33350700 ALL Elpida alt to Hynix for S2 Canera DDR3 Menory 353500231 35353987 ALL NXP alt to TI SYNC II\:AISLTEER:Jld SYNC_DATE=09/ 04/ 2012
353500135 | 35352220 ALL Onsem alt to Fairchild BOVI Conf | gur at | on
353500133 | 35352741 ALL Onseni alt to TI d} Appl e 1 nc
131500040 | 131S00041 ALL Murata alt to Taiyo Yuden ° . 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 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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aNm<rLnu:v~ccmoaNmwLnu:v\mmoaNm<rmu:vxwmoaNmwmu:lv\wlm0ammwmwv\wmoammwmwhwmoawmv
A A Sl A S| A A A A A S N NN S N N o S & @ o) oo ] | of eof of eof oof < | <] < <] < <] < | <| B 0| ] W] B W] V] | 6| B 6| ©| ©f O &

-||_<

St andof fs (860-1448)

THERVAL MODULE STANDOFF ( 860- 00165) SSD STANDOFF (860- 00164) FAN STANDOFF (860- 00183)

SHO440
SHO420 SHO421 5. 00D2. OH SHO441
4.50D1. 851 D-1. 78H SM 4. 50D1. 851 D- 1. 78H SM 1 STDOFF- 4. 51 D1. 73H SM

1 1 1

SH0426 SHO427
4.50D1. 851 D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM

1 1

POGO PI NS (870- 00607)

SH0435 & SHO436 renoved.

SHO0432 SHO433
POGO 2. 30D- 5. 5H- X304 POGO 2. 30D- 5. 5H X304
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OM T_TABLE
CRI TI CAL
U0500
BROADWELL- ULT
2C+GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
o8 DP_TBTSNKO_M__C N<0> 54 | ppi1_ TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> o5 77
12 28 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TXPO | B46 DP_INT_M._C P<0> o5 77
77 25 DP_TBTSNKO M._C N<1> BS8 | ppi1 TxNL EDP_TxXNL [ 247 g  DP INT_M._C N<1> mom o577
TBT Sink O 7 2s DP_TBTSNKO_M._C P<1> C58 |ppi1 TxPL EDP_TXP1 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> oy s 77
- EDP_TxP2 | A6 DP_INT_M._C P<2> o 7
7 25 (oM} DP_TBTSNKO_M._C N<3> - AS7 | DDl 1_TXN3 -
DP_TBTSNK P<3> B57 -~ EDP_TXNG [ A49 DP_INT_M._C N<3> o 77
7 25 (OOT} SNKO_M._C 3 - DDl 1_TXP3 5 X EDP_TxP3 | B49 DP_INT_M._C P<3> oo o v
o =DP_TBTSNK1 N<O> C51 | ppi2_TXNO o
60 =DP_TBTSNK1_M._C P<0> C50 | ppi 2_TxPO
60 =DP_TBTSNK1 _M._C N<1> Cs3 DDI 2_TXNL EDP_AUXN | 245 o— DP_I NT_AUXCH C N Ve R
) o =DP_TBTSNK1 M__C P<1> BS54 | 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 | ppi2_Txne
(MJXed wi th HOM . =DP_TBTSNK1_M._C P<2> B50 | ppi 2_TxP2
if necessary) 5 =DP_TBTSNK1_M._C N<3> A53 | ppy 2 TXNG £pP_RCOWP | D20 » MCP_EDP_RCOMP
o @m—=DP_TBTSNKL M._C P<3> o B53|ppi2 txps EDP_DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
oM T—TABLE Each corner of CPU has two testpoints.
CRI TI CAL N X
00500 QO her corner test signals connected in
ROADWEL L - dai sy-chain fashion. Continuity should
Bl 22;(9\'}'2_ uLT exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _ AY2 | pal SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE___MCP_DC A3_B3 s
s _MCP_DC AWB_AY3 TRUE __ AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 I3 TPO500
TPO531, g5t MCP_DC_AY60 AY89 ] oA sv_cra N neTF A60 MCP_DC_A60 il
TRP6 . _MOP_DC AWB1_AY61 Tmp AY6L | pa sy GHAI N NCTF DAl SY_CHAI N_NCTF ‘am TP0510
- - DAI SY_CHAIN_NCTF[ 261 trye  MCP_DC A61_B61 s TP-P6
s _MCP_DC AWs2_ AY62 1rUE  AY62 | paj Sy CHAI N NCTF - =
NCP = - L DAl SY_CHAI N_NCTF|_A62 MCP_DC_A62 —o» TP0511
TP0O501. 052 DC B2 DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTF| AVL MCP_DC AVl Pl
TP-P6 . _MCP_DC A3_B3 TRUE 23 DAl SY_CHAI N_NCTF DAl o Gl N NeTE A NCP DG AL #EEEIQGTPO520
B61 o |
. _MCP_DC A61_B61 TRUE DAl SY_CHAI N_NCTF DAISY OHAIN NCTFLA2 1o MOP_DC_AWR_AY2 ., —a» TP0521
MCP_DC B62 B63  TmiE  BS2 | pa sy_oHal NNCTF oAl N NeTe] AV NP TP-Fe
[ B63 | DAl SY GHAI N NGTF DAl SY_CHAI N_NCTF TRUE DC_AVB_AY3 .
MCP_DC C1_C2 IRUE [<] " o DAI SY_CHAI N_NCTF| AVY61 AWB1_AY61
| S{TISORLITT  CaS G e me Mo DCAWZAYeD .
a .| ANG3 A
DAl SY_CHAI N_NCTF| MCP_DC AW53 IT%)GTPO53O

OM T_TABLE
CRI TI CAL
UO500
BROADWELL- ULT
2%@2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC)& RSVD RSVD&(NC
NCM RSVD RSVDﬁxNC
NC& RSVD RSVDLoxNC
NCXE RSVD RSVD&)Q\K;
NCx-22L | RsvD RSVD_AP? XNC
RSVD AUL NC
RSVD| AUL
rovel TS N
RSVD AY14
——XNC

[
CPU GFX, NCTF, RSVD
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OM T_TABLE
CRI TI CAL

8 55 17 16 15 8 _=PP1VO5_S0_CPU VCCST SYM 2 OF 19

%229 . +[962 o XDP_CPU PRDY L mm
NC PROC_DETECT (1Py  PRDY’ 16 73
(1Py  PREQr K62 XDP_CPU PREQ L 16 73
6 73 38 CPU_CATERR L 01 caTERR: 2 %2 g XDP CPU PREQ L
1/ 28\% = (eo  PROC_Tck| _E6O XDP_CPU TCK 16 73
¥ no@EyCPUPEA gy ™2 lp (ipy  PROC. TN EBL XDP_CPU TMVG e
————— ey PROCTRST'ESY o XDP CPU TRST L mm 16

73 55 39 38

PROCHOT* THERNVAL

Q
1w - I& e PrRCTDILFS3 XDP_CPU _TDI o1
i CPU_PVRGD > | PROCPYRED = PROC T 762 g XDP_CPU TDO o
s CPU_SM_RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP_BPM L<0> 16 73
s CPU_SM RCOVP<1> - AVE0_| s RcOVPL (1Py  BPML* |360 XDP_BPM L<1> 16 73
s CPU_SM_RCOVP<2> - AU6L | 5m RoOVP2 Py BPMR* 6L XDP_BPM L<2> 16 73
1Py  BPMB* Dﬂ“M@ 16 73
R0650'| R0O651'| R0652'| R0620* il =MEM RESET L 2154 SV DRAVRST E (rry BPM 59 XDP_BPM L<4> 16 73
209/ 12:017 109/ lOoK Py BPMB* |63 XDP_BPM L<5> 1673
1/ 200 1/ 200 1/ 200 1/ 200 1 MWTT_P! EN_LSVI AV61 | sM PG CNTL1 (1P BPMB* [5K60 XDP_BPM L<6> 1673
al, oA, bk, oA, o B RISl e 8 XDP BPM L<7> oo
PLACE_NEAR=U0500. AUSO: 12. 7m
PLACE. NEARLUDS00, AVG0: 12. 7m
PUAGE NEARCUDS00. AUSL: 12. 7m L
PLACE. NEAR=UD800. C61: 12, 7mm =
OM T_TABLE
CRI TI CAL
UO0500
BROADWELL- ULT
2C+GT2
SYM 19 OF 19
7316 6 CPU_CFG<0> ACBO | cF@ (1py  RESERVED RSVD_TpP| AV63 TP_MCP_RSVD_AV63
73 16 SM CFGL (1ry RSVD_TP| AUS3 TP_MCP_RSVD AU63
#e@y-PU CFG<2> g AXS Ik ey
73 JBM CFG3 (1ry RSVD_TP| 63 TP_MCP_RSVD C63
73 16 & CPU_CFG<4> AAGO | orGa (1py RsvD_TpP| %62 TP_MCP_RSVD C62
ne@-PU CFG<5> g Y62 lores ey
73 m@%& CFGB (1Py RSW7M3L3)<m
73 16, 7> Y60 | crG7 (1py
73 16 SM CFG8 (1ry RSVD_TP| AS1 TP_MCP_RSVD A51
73 16 SM CF® (1ry RsvD_TP| BS1 TP_MCP_RSVD B51
75 16 6, 10> V60 | cFGLO (1py
73 16@%‘& CFGL1 1Py RSVD_TP| L60 TP_MCP_RSVD L60
5y CPU CEG<12> g T8 lcraiz amy
73 16, CPU CFG<13> T62 | craL3 (1py RevD N0 o\
7 1 garyCPU_CFG<14> »— 01| CFGL4 (1ry
e e e e e e e e e o el f e d el el d el d e d el e e e e 7 m@M‘ﬂ CFGL5 (1py RSVD&(NC
. - _ Y22
| CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE \ o CPU CEG<16> 2262 | cre1s (e RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D \ N T S TR
\ 73 16, CPU CFG<18> CFGL8 (1ry AYL
CFG<8> : ALLOWNOA ON LOCKED UNITS 1 = NCRVAL OPERATION 0 = NOA ALVAYS UNLOCKED , O o oroci7e " Aol | palbiog PROC_CPI _covp| AY15 » CPU OP| _RCOWP
' CFGe4> : eDP ENABLE/ DI SABLE 1 = D SABLED 0 = ENABLED , D S rae19s P w2 Gato (e
' CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE . nu@DPUCFC19> 5 92 (e RevDLAV6Z (o 'R0690
' CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crG_RCOWP RsvDL D58 o (o 49.9
................................................... 1 ‘é
5 ow
These can be pl aced close to J1800 NCx——— RSVD vss| P22 2201
and are only for debug access NC)& RSVD vss| 21
DL
CPU CFG<10> ¢ 4o 1 NCx—=5 RSVD L =
CPU_CFG<9> ¢ 115 NCXirg PP rsvol P20 _ -
CPU CFG<8> - NCx515] R0 XNC
CPU_CFG1> 110 m PCH TD | REF 212 o | e RVDLZS seNC
CPU_CFG<0> ¢ 157 N
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG80 ROG85
R0640* 'R0639 R0638* '’R0631 |'R0630 1 28% 1ow
loK loK loK loK loK 5
1/ 20 Eé‘éow 1/ 20 Eé‘éow Eé‘éow 2 2201
201, 5201 201, 5201 5201
L ISY’\K: MASTER=J41 SYNC DATE=10/ 23/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> |ow to avoid - THEE
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc , JTAG, CFG, RSVD ]
o2 g on ez "
—CPU CFG<4> 4 - -
== 2 Appl e Inc. 051- 1573 D
'R0634 S 8.0.0
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76 71 0By MEM A DQ<0> AH63
76 71 70 (B MEM A DQ<1> o AHB2
76 71 70 (B MEM A DQ<2> AK63
76 71 0Ly MEM A_DQ<3> AK62
76 71 70 (B MEM A DQ<4> > AHBL
76 71 70 CBIY MEM A DQ<5> AH60
76 71 0Ly MEM A_DQ<6> AK61
76 71 70 (B MEM A DQ<7> AK60
76 71 70 CBIY MEM A DQ<8> AVB3
76 71 70 (B NVEM A DQ<9> AVB2
76 71 70 (B MEM A DQ<10> AP63
76 71 0By MEM A DQ<11> AP62
76 71 70 (B MEM A DQ<12> o AVBL
76 71 70 (B MEM A DQ<13> AVBO
76 71 70 By MEM A_DQ<14> AP61
76 71 70 (B MEM A DQ<15> > APB0
76 71 70 CBIY MEM A DQ<16> AP58
76 71 70 By MEM A_DQ<17> ¢ AR58
76 71 70 (B MEM A DQ<18> AVB7
76 71 70 CBIY MVEM A DQ<19> AK57
76 71 70 (B MEM A DQ<20> AL58
76 71 70 (B MEM A DQ<21> o AK58
76 71 0By VEM A DQ<22> AR57
76 71 70 (B MEM A DQ<23> o ANS7
76 71 70 (B MEM A DQ<24> > AP55
76 71 70 (B> MEM A_DQ<25> > AR55
76 71 70 (B MEM A DQ<26> > AVB4
76 71 70 CBIY VEM A DQ<27> AK54
76 71 0Ly MEM A_DQ<28> . AL55
76 71 70 (B MEM A DQ<29> AK55
76 71 70 CBIY VEM A DQ<30> AR54
76 71 70 (B MVEM A DQ<31> AN54
76 71 70 (B VEM A DQ<32> AY58
76 71 0By MEM A DQ<33> AVG8
76 71 70 B NVEM A DQ<34> AY56
76 71 70 (B MEM A DQ<35> AVG6
76 71 70 M A > AV58
76 71 70, NEM A 37> AUS8
76 71 70 CBIY VEM A DQ<38> AV56
76 71 0Ly MEM A_DQ<39> AU56
76 71 70 (B VEM A DQ<40> AY54
76 71 70 CBIY MEM A DQ<41> ¢ AVB4
76 71 70 (B MEM A DQ<42> AY52
76 71 70 (B MEM A DQ<43> AVB2
76 71 0By MEM A DQ<44> AV54
76 71 70 (B MEM A DQ<45> o AUS4
76 71 70 (B MEM A DQ<46> AV52
76 71 70 (B MEM A_DQ<47> AUS2
76 71 70 (B MEM A DQ<48> > AK40
76 71 70 CBIY MEM A DQ<49> AK42
76 71 0Ly MEM A_DQ<50> AMA3
76 71 70 (B MVEM A DQ<51> AVA5
76 71 70 CBIY VEM A DQ<52> AK45
76 71 70 (B MVEM A DQ<53> AKA3
76 71 0By MVEM A DQ<55> AVA2
76 71 70 (B MVEM A DQ<56> > AVAE
76 71 70 (B VEM A DQ<57> AKAB
76 71 0Ly MEM A_DQ<58> AMHO
76 71 70 (B VEM A DQ<59> AKA9
76 71 70 CBIY NVEM A DQ<60> AVAS
76 71 0Ly VEM A DQ<61> AK48
76 71 70 (B MEM A DQ<62> AVB1

)
<
>

ooy NVEM A DO<63> o g AKSL

OM T_TABLE
CRI TI CAL

SADQ oo W TRLLS UL PA LK
SA_DQL 26,612 SA_CLKO
sA_DQR SA_CLK1*
b SMB 19 Cor
SA_DQ4
SA_DGB < SA_CKEO
SA_DGB 4 SA_CKE1
SA_DQ7 4 SA_CKE2
SA_DQ8 g SA_CKE3
SA_DQ®
SA_DQLO E SA_CS0*
SA_DQL1 SA_CS1*
SA_DQL2 g
SA_DQL3 SA_ODTO
SA_DQL4 LpooRs
SA DQ15 cags SA RAS*
SA_DQL6 B2 SA_VEr
SA_DQL7 caBL SA_CAS*
SA_DQL8
SA_DQL9 s SA_BAO
SA_DRO s SA_BAL
SA_DQ@1 cars SA_BA2
SA_D@2
SA_ D@3 a0 SA_MAO
SA_D@4 s SA_MAL
SA D@5 cags  SA MA2
SA_D@6 RO SA_MA3
SA_ D@7 Rz SA_MAd
SA_D@8 cao SA_MAS
SA_D@9 caz SA_MAG
SA_DQ@BO cans SA_MAT
SA_DQB1 cans SA_MAS
SA_DQB2 can SA_MAY
SA_DQB3 cas7 SA_MALO
SA_DQB4 canr SA_MALL
SA_DQB5 cars 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_DQSNI,
SA_DQ42 SA_DQSN2,
SA_DQ43 SA_DQBN3
SA_DQ#4 SA_DQSN4,
SA_DQ45 SA_DQBNS
SA_DQ46 SA_DQBNG
SA_DQA7 SA_DQSN7,
SA_DQ48
SA_DQ49 SA_DQSPO
SA_DGB0 SA_DQSP1,
SA_DGB1 SA_DQSP2,
SA_DGB2 SA_DQSP3
SA_DGB3 SA_DQSP4,
SA_DGB4 SA_DQSP5
SA_DGB5 SA_DQSP6
SA_DB6 SA_DQSP7,
SA_DB7
SA_DGB8
SA_DB9
SA_DQB0 SM VREF_CA|
SA_DQB1
SA D2 SM_VREF_DQD
SA_DQB3 SM_VREF_DQL|

AU37 NMEM A _CLK N<O> 20 24
AV37 MVEM A _CLK P<0> 20 24
DAV‘BG > MEM A CLK N<1> oo =1 =
AY36 MEM A_CLK_P<1> o 2 2
AUS g NEM A CKE<0> oD 20 28
AWMI3 M A E<1> 20 24
AY42 MEM A CKE<2> 21 24
AY43 > MEM A CKE<3> oo = 2
AP33 MEM A _CS L<0> 20 21
DAR?’? - MEM A CS L<1> oo 20 21
AP32 - =MEM A ODT<0> o
yaY34 o =VEMA RAS | o
DAV‘B“ > =MEM A V\E_ L o
AU34 =D£M A S_ﬁs L 70
AU3S5 =MEM A BA<0> 7o
AV35 =MEM A BA<1> 7o
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
AVB9 =MEM A A<7> 0
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 NVEM A N<1> 70 76
ANVBS NVEM A N<2> 70 76
AVBS NVEM A N<3> 70 76

AVS7 o= NVEM A _DQOS N<4> D o

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

| ANO] s VEM A DQS P<1> oy
ﬂ“—m@m 76
[ALa2 0 NEM A DO P<6> em 1o o

Bm
<
>

SREEREEER KL
>k B>

AREREE

AP49 e CPU DI MM VREFCA sy 19 76

ARS1 g CPU DI MVA VREFDQ oo o e

APS1 o CPU DI MVB VREFDQ oo o e

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

)
44N

o DO<0> AY31

AVB1

AY29

AV29

AV31

AU31

AV29

AU29

AY27

AVR7

10> AY25
AR5

12> AV27

o DQ<13> AU27
70 Cary—MVE DQ<14> —— V25
D DQ<15> o=t AU25
nCery MEM B DO<16> gy AV |
0 ay—VEl DQ<17> ¢ AK29
a:m DQ<18> AL28

AK28
AR29
21> ANZ9

0B DQ<22> AR28

AP28
24>

F

3 33

3

333 3

.

FF
SREREERLERL
=
[
Y

B

<KL

3

SREREEEER

>
§

3

AR26
26> ARCS

3

70 B NEM DQ<27> > AP25
@y VEM B_DO<28> — AK26
B MEM B _DQ<29> o= AVR6

AK25
AL25
AY23
AWR3
AY21

SREREEEER

3

3

3

:

35>

3

AV23

D DQ<37> o AU23
08D DQ<38> —— V21
"G VE| DQ<39> AU21
e DQ<40> o= AY19

3

AEBEE
<i<ig

B M B DQ<41> o=t ALY
0D NMEM DQ<42> AY17
0B MEM B_DQ<43> o— AWL7
@y MVEM B DQ<44> o=t AV19
0D NMEM DQ<45> > AUL9
o MVEM B _DO<46> AV17

M

M

o VE DO<47> AUL7
s DQ<48> DG

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

neery MEM B DO<49> O ARe2
o MVEM B_DQ<50> AL21
ey MEM B DO<51> O Aw?
neary MEM B DO<52> oo Aw2
ooy MEM B DO<53> O APl
neary MEM B DO<54> O A1
oG MEM B_DO<55> o O A2
oy MEM B_DO<56> o o A0
ngary MEM B DOS57> o O ARO
o MVEM B_DOQ<58> AK18
MVEM

1 CED DO<59> o g ALI8
e DQ<60> 20
0B VE| X )5§1> " AMRO
0B DQ<62> =t ARLS

BEBE
44

a:m DQ<63> AP18

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

SB_DQO SB_CKO 22 24 78
sp_poy BROADVELL- ULT "y oPAree NEM B_CLK_P<0> e
SB_DQ@ A sB ok S8 g MEM B CLK N<i> oo 2 20 7
seos oM FY g oalASE o 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> 252476
SB_D@B g SB?O(E3M—‘—MBM@ 23 24 76
SB_DQ
SB_DQL0 % sB_cso* VB2 MEM B_CS L<0> 222324 76
SB_DQLL g sBosirpA32 g NEMB CS L<1> iymyeezszw
SB_DQL2 g
SB_DQL3 se_coto| ALS2 g =MEM B ODT<0> om0
SB_DQL4 LpooRs
SB_DQL5 ces SBRASTYAVBS g =MEM B RAS L o
SB_DQL6 cee SBVEAKSS g SNMEMB WEL e
SB_DQL7 oo SBCASHAVBS g =MEM B CAS L
SB_DQ18
SB_DQL9 s SB_BAO| AL3S =MEM B BA<0> 70
SB_DQR0 cass  SB_BAL| AMBE =MEM B BA<1> 0
SB_DQR1 cans SB?WAW:—‘M@ 70
SB_DQ2
SB_DQ@3 ceo  SB_MAO| AP40 =MEM B_A<0> 0
SB_DR4 ces  SBMa|AR0 g SNEM B A<1> 0 eemv
SB_DQ@5 ces  SB_MAz| AP42 =MVEM B_A<2> 0
SB_DQ6 revos  SB_MA3| AR42 =MEM B A<3> 70
SB_DQ7 rovos  SB MMl ARIS g =MEM B A<4> =~ v
SB_DQ@8 cao  SB_MAS[ AP4S =MEM B_A<5> 0
SB_DQ@9 caz SB_Mae| A6 =MEM B _A<6> 70
SB_DQB0 cans  SB_MA7| AY46 =MEM B A<7> 70
SB_DQB1 cas SB_MAB[AYAT =MEM B _A<8> 0
SB_DQ32 can SB_Mag| AUA6 =MEM B A<9> 70
SB_DQB3 cas7 SB_MALO| AK36 =MEM B _A<10> 70
SB_DQB4 cawr SB_MAL1| AVAT =MEM B_A<11> 0
SB_DQB5 ome SB M2l ANT g =MEM B A<12> v
SB_DQB6 caso SB_MA13| AK33 =MEM B_A<13> 70
SB_DQ®B7 cane SB_MAL4| ARAG =MEM B A<14> 0
SB_DGB8 ove SB_Mais| AP46 g =NEM B A<15>  eemvo
SB_DQ39
SB_DQ40 SB_DQsNo| AVBO MEM B N<O> 70 76
SB_DQ¥1 sB_DQen1 | AV26 MEM B N<1> 70 78
SB_DQ42 SB,mmﬂ“MM@ 70 76
SB_DQ3 SB_DQsNa| AN2S e=eVEM B DOS N<3> D
SB_DQ#4 SB DQsNa| AVR2 o g MEM B DOS N<4> 7o
SB_DQ45 SB_DQeNs| AV18 o= VEM B DOS N<5> e
SB_DQ46 SB_DQsNe| AN21 o=e—VEM B DOS N<6> D
SB_DQ47 SB DQeN7| ANLE o g MEM B DOS N<7> o7
SB_DQ48
SB_DQ49 sB_Dgspo| AV30 MEM B P<0> 7076
SB_DQE0 SB_Dgsp1| AV26 M B P<1> 70 76
SB_DQ51 SB DQsP2| AVRE o g MEM B DOQS P<2> a0
SB_DGB2 sB_DQsP3| AMBS o g MEM B DQS P<3> oo
SB_DQ63 SB,D®F’4ﬂ“M@ 70 76
SB_DQB4 SB_DQsPs| AME o g NEM B DOS P<b> 01
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> s
SB_DQB7
SB_DQ68
SB_DQ69
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63
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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 oM T—TABLE
?L:T"UCSL =PPVCC SO_CPU ; 10 44 oo
L59 c36
NCX—=eo RSVD - BROADWELL- ULT Mooy S2A Max
NCx—— RSVD 2C+GT2 veg
e 10 _=PPVMEM O SO_CPU X vod_S44
1.4A Max (DDR3: 1.5-1.35V) AH26 | yppQ SYM 12 OF 19 vog_ A8
1.1A Max (LPDDR3: 1.2V) AJ31 | yppQ HSW ULT POWER vog 652
AJ33 | oo vod_C56
AI37 | vopo vod_E23
ANB3 | \ppg vod_E25
AP43 | oo vod_E27
ARA8 | \ppo vod_E29
AY35 | yppo ved E31
o 4 10 s _=PPVCC S0_CPU AY40 | oo vog B33
AY44 | yppo vod_E35
AY50 | \yppo ved E37
vod_E39
1Q0 - 9 | voc vog_E4l
PLACE_NEAR=U0500. C50: 50. 8mm % - 43
1/ 2 NC6— RSVD v
201 AC58 RSVD vcd E45
oa 5517 16 15 0 o =PPLVO5_SO_CPU VOCST 2 NCY¥—— o
) 7 55 (oo—CPU_VCCSENSE P 33 | voc sense Voo
TP_PPVCCI O SO_CPU e
1 1 . -4 m
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH=0 2 mm NG ABZS RSVD ved E53
1 26% Hoow s PEVOOVE SO0 CPU_ - 20 Vel o_out veg :?
201, RO810 361 Max | oad: 300mA VCLTAGE:}. HEV, mm Tlc 023 \F/g\C/:IDO/LQJT x: =
1 s CPU VI DALERT L 1 43 > NOTE: Ali ase§ not used on CPU supply .Dut puts NG PA23 | pavD ved _F28
> 2 to avoid any extraneous connections. NCXAEsg RSVD vod_F32
1720w X F36
RO811 1 » CPU_VIDALERT R L > -52d Vi DALERT VG5
s 55 qomCPU_VI DSCLK LA . CPU_VI DSCLK_R o3 vipsak VG
'™ » CPU_VI DSQUT_R =03 | Vi DSOUT NS
%61 R0O812 R0802.2:  PLACE_NEAR-UDS00. L63: 2. 54mm 7517 18 CPU_VCCST_PWRGD B59 | vocsT_PvireD xm =3
CPU VI DSOUT 1.0 5 R0810.2:  PLACE_NEAR-UDS00. L62: 38. 1mm s 17 @m—CPU_ VR EN o— 20 [ VR EN vod 756
D AN ROB00.2:  PLACE_NEAR-ROB10. 1: 2. 54mm v —CPU_VR_READY > 9 | VR READY el &3
10/201W D63 | vss vog &5
eomCPU PWRDEBUG | g ™97 pwR pEBUGH voq &7
P62 vss vod_G29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
1 _TP_CPU RSVD P61 P61 | rsvp TP vod_S33
TP_CPU RSVD N59 N59 | rsvpD TP vod_S35
1 _TP_CPU RSVD N61 N61 | rsvp TP vod 887
T59 | revD vod_G39
NCX*——
= NOER2 | RsvD Vee <
NCEDEE | RsvD vog 43
NCEES9 | RsvD vog 48
NOEES? | RsvD vod_ 47
NCES2 | RsvD vod 49
AGE8 | revD vog 61
e 089 RSVD vog 63
OM T_TABLE NC* Vs | ravn s
NCx———
CRI TI CAL w0 55 17 10 15 5 o _=PP1V/ v vod &7
s 11 _=PP1V0O5_S0SW PCH VCCHSI O K9 | vecHsi o BRO&&/\%H.Q LT Vocsusa_3 AHI1 ~ =PP3V3_SUS PCH VCCSUS RTC ., 227mA Max AC22 | yocsT ved H23
1838mA Max E VCCHSI O 2Gq2 0. 3mA Max[ 1] _=PPVRTC G3_PCH :; 15 e AE22 | yocsT ved J23
M | vecHsi o VeerRTg AGLO AE23 | yocsT vog K23
SYM 13 OF 19 vod K57
s _=PP1V0O5_S0_PCH VCCI O HSI O N8 | voc1_os E pcPRTq AE? PPVOUT SO0 _PCH DCPRTC BYPASS=U0S00. AET: - 6. 35mm C08921 COSgli 1 C0890 ABS7 | vee ved L22
29mA Max( 1] T_P9 | veer_os M N-RERR-W BHES: 3 ™ 0.1 —— 0.1UF — 1Y ADS7 | oo vod_Me3
ol Yo 2PP3v3 SUS PCH VCC SPI 100895 i BT e b A vee vog o
1411 _PP1V W PCH_ V¢ B3PLL B18 | vocusB3PLL Z ) VOCSPI — 1 e sot UF 6% by i €24 | v veg P57
41mA Max 18mA Max g\,, 1 BYPASS=UD500. AGLO: : 6. 35mm €28 | vee vog W7
1211 _PP1VO5_SOSW PCH VCCSATA3PLL B11 | voCSATA3PLL V. AGL4 =PP1V05_SOM PCH VCCASW 8 11 68 | eypass=ws00. AG0 6 derem_ ACL0: 1 & 35mm 32 |vee veod V7
42mA Max vocasw AGL3 | 1g5mA Max[ 1] 1 =
WE: RSVD on Sawtooth Peak rev 1.0 NCy—Y20 | VCCAPLL
.. _PP1VO5_S0_PCH VCCAPLL_OPI AA21 | \ooaPLL E veeipos| 311 =PP1V05_S0_PCH VCC 11 68
57mA Max V@1 | vecapLL veepos| HLL 1499mA Max( 1]
veetpos| HLS
© AE8
NCx213 | popsusa § xﬁg: 3 PLACE_NEAR=UDS00. AGL: 2. 540
RO899
AZALI A/ HDA
63 17 1 _=PP3V3R1V5_SO0SW PCH VCCSUSHDA AHL4 | ooHpA HEJ pcPsusBYp| AGLY PPVOUT S5 PCH DCPSUSBYP_R 15' 112 PPVOUT S5 PCH DCPSUSBYP
11mA Max DCPSUSBYPM RHVE&*W B+¢85 i Power ed in DeepSx ]2%3 5
A3 VRM USB2/ AZALI A VOLTAGE=T. 05V L2 VOLTAGEST. 05V 1 C0899
NCY——— DePsus2 v AE9 _ =PP1V05_SOM PCH VCCASW ., 201 \F
vecasw AR 473mA Max( 1] 2 é\g
e 11 _=PP3V3_SUS PCH VCCSUS GPl O A | vocsuss_3 vocasw A8
59mA Max[ 1] AA9 | ycesuss_ 3 BYPRSS=R0899: L0S00: 2. 54mm
§ pepsust| ADLO - =
o =PP3V3_S5_PCH VCCDSW AHLO | vecosve_s o ocpsust| A% o \e
114mA Max 6
e 11 _=PP3V3_SO0_PCH VCC3 3_GPI O V8 |vees 3 THERMAL SENSOR
40mA Mex[ 1] v ]vos s vocTst_s| 915 =PP1V5_S0_PCH VCCTS .
3mA Max
K14 =
1 _PP1V05_S0_PCH_VCC | CC 318 | yeoaik VoS 3Te PR3V3_SQ_PCH VCCTS e
VCCCLK:  200mA Max K19 | vecak VOes_3 1mA NMax[ 1]
PP1V05_S0_PCH VCCACLKPLL A20 | ocAcLKPLL SERIAL 10
- vecsoid 8, =PP3V3RIVS_SO_PCH VOCSDI O .1 40 o [
31mA Max [ CEM— SYNC_MASTER=J41 SYNC _DATE=10/ 23/ 2017
e 11 _=PP1VO5_S0_PCH VCCCLK J17 | vecolk miny
VCCCLK:  200mA Max % veoeLK 8[sus csal LLaTer CPU & PCH Power
T21 T e
5 VCCCLK - DoPsusal AB8 o e i 051- 1573
NCx—oo RSVD Appl e Inc. '
WF: RSVD on Sawtooth Peak rev 1.0 NCx——— RSVD o)
I\ICX& RSVD RSVDﬂXNC WF: RSVD on Sawtooth Peak rev 1.0 ©
% NOTI CE OF PROPRI ETARY PROPERTY:
» _=PP3V3_SUS PCH VCCSUS | CC AE20 | yecsuss_3 B voct_os| AGLE o =PP1V0O5_S0_PCH VCCI O USB2 ., THELLNECRMATL ON CONTAI NED HEREI N | S THE
AE21 AGL7 PROPRI ETARY P ERTY _OF APPLE | NC.
3. 3mA Max[ 1] : VCCSUS3_3 VOC1705: 213mA Max[ 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP POWER | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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All

OM T_TABLE
CRI TI CAL

A4

Al18

A24

A28

A32

A36

A0

Ad4

A48

A52

A56

AAS8

ABI10O

AB20

AB22

AB7

ACG1

AD21

AD3

ADG3

AE10

AES

AES8

AF11

AF12

AF14

AF15

AF17

AF18

AGL

AGI1

A1

AR3

AGG0

AGG1

AGG2

AGE3

AHL7

AHI9

AH20

AH22

AH24

AH28

AH30

AH32

AH34

AH36

AH38

AHAO0

AH4A2

AH4A4

AHA9

AH51

AH53

AH55

AH57

AJ13

AJ14

AJ23

AJ25

AJ27

AJ29

BROADVELL - ULT

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

V0500
2

&
SYM 14 OF 19
VSS|

AJ35

VSS|

AJ39

AP22

OM T_TABLE
CRI TI CAL

U0500
BROADVELL- ULT
2C+GT2
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VSS|

AJ41

AP23

VSS|

AJ43

AP26

VSS|

AJ45

AP29

VSS|

AJ47

AP3

VSS|

AJ50

AP31

VSS|

AJ52

AP38

VSS|

AJ54

AP39

VSS|

AJ56

AP48

VSS|

AJ58

AP52

VSS|

AJ60

AP54

VSS|

AJ63

AP57

VSS|

AK23

ARI1

VSS|

AK3

ARIL5

VSS|

AK52

ARL7

VSS|

ALI10

AR23

VSS|

AL13

AR31

VSS|

AL17

AR33

VSS|

AL20

AR39

VSS|

AL22

AR43

VSS|

AL23

AR49

VSS|

AL26

ARS

VSS|

AL29

AR52

VSS|

AL31

AT13

VSS|

AL33

AT35

VSS|

AL36

AT37

VSS|

AL39

AT40

VSS|

AL40

AT42

VSS|

AL45

AT43

VSS|

AL46

AT46

VSS|

AL51

AT49

VSS|

AL52

AT61

VSS|

AL54

AT62

VSS|

AL57

AT63

VSS|

ALG60

AUL

VSS|

ALG1

AULG6

VSS|

AML

AUL8

VSS|

AML7

AU20

VSS|

AMR3

AU22

VSS|

AMB1

AU24

VSS|

ANG2

AU26

VSS|

ANL7

AU28

VSS|

AN23

AU30

VSS|

AN31

AU33

VSS|

AN32

AUS1

VSS|

AN3S5

AUS3

VSS|

AN36

AUS5

VSS|

AN39

AU57

VSS|

AN4O

AUS9

VSS|

AN42

AV14

VSS|

AN43

AV16

VSS|

AN45

AV20

VSS|

AN46

AV24

VSS|

AN48

AV28

VSS|

AN49

AV33

VSS|

ANS1

AV34

VSS|

AN52

AV36

VSS|

ANGO

AV39

VSS|

ANG3

AVA1

VSS|

AN7

AV43

VSS|

AP10

AV46

VSS|

AP17

AV49

VSS|

AP20

AV51

AV55

OM T_TABLE
CRI TI CAL

U0500
BROADVELL- ULT
2C+GT2

SYM 16 OF 19

F46

F50

F54

F58

F61

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

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

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

vss vss| HL7
Vss vss| HB7
vss vss| J10
vss vss| 922
Vss vss| 959
vss vss| J63
Vss vss| KL
vss vss| K12
vss vss| L13
vss vss| L15
vss vss| L17
vss vss| L18
vss vss| 20
vss vss| L58
vss vss| L61
Vss vss| L7
Vss vss| M2
vss vss| NIO
Vss vss| N3
vss vss| P29
vss vss| P63
vss vss| RLO
Vss vss| R22
Vss vss| R8
Vss vss| 11
vss vss| 158
Vss vss| U20
Vss vss| U22
Vss vss| UB1
Vss vss| U
vss vss| VIO
Vss Vss| ﬁ
Vss Vss| 4
Vss Vss|
Vss vss| V22
vss vss| Y10
vss vss| Y59
vss vss| Y63
vss vss|_V58
vss VSS| AHA6
vSs VSS| V23
Vss E62
vss VSS?SE\I\IL:; ATLS CPU VCCSENSE N o =5 7
'R0960
10 PLACE_NEAR=U0500. E62: 50. 8mm
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8 7 6 5 4 3 2 1
CPU VCC Decoupl i ng
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
o 42 s _=PPVCC SO_CPU Appl e i npl ement ati on : 18x 22uF 0603 stuff, 80x 22uF 0603 nost uf f
CRITICAL | CRITICAL | CRITICAL | ORI TICAL | CRI TICAL CRITICAL | CRITICAL | ORI TICAL] ORI TICAL| CR TILCAL CRITICAL | CRITICAL | CRITICAL] CRITILCAL | CRITILCAL | CRITLCAL | ORI TICAL
ClOOO C10F01 1 C1002 1C 1003 1 C1004 1 C1008 1 C10F09 1Cl 0 0 |t Clé)Fll 1 C1012 1 C1014 1 C105A ClOSB 1 C105C Cl/UOFSD 1 C105E C105F
B TE T THo T TE T TR Tk T The T TE TE TE T T i
D TABLE NO STUEE ’STUFF T TABLE TABLE NO ‘STUEE | NO STUEE &/ﬁzr TABLE TABLE ROSTUFF TABLE TABLE STUFF T _TABLE D
CRI | CAL CRITICAL | CRITICAL] ORI TICAL| ORI TICAL CRITICAL | CRITI CAL CRITICAL | CRITICAL :
1C10 1C1019 C1020 1C1021 (:1C1030 1 C104E 1 C104F 1C106D |t Cl06E
£ %é)/u £ %égUF PF ~ L I2PF — - %ég/UF - PF
T X8 I xﬁh ¢ %’yCERM T2 %’yCERM 2 8>2CERM X8 Y 2 %gsyzcmm —F %’yZCERM
MR TABLE R TABL 0&&2 TABLE 2 2 &J?zr TABLE
CRI Tl CAL CRITICAL | CRITICAL | CRITICAL | CRI TI CAL CRI Tl CAL CRITICAL | CRITICAL| CRITICAL | CRITICAL
1 C1070 1C1072 |1 C1073 |1 ClO74 |1 C1075 1C1077 1C1081 (1 C1082 |t C1083 C1084
—QUF  —10UF  —— 10UF — I9UF — 19UF :: 10UF :: 12P
i Mborer] U [ ] Bl 3 3 T The T —
T TABLE ’STUFF | NG STUEE TABL NO_STUEE NO STUEE | NO STUFE NO STUFF
CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [CRITICAL | CRITICAL | CRI TI CAL Jf-
1C1085 (1 Cl1086 [1C1087 |1C1l088 |[1Cl089 |1 C1090 1 C1091 |1 C1092 1 C1093 1 C1094 1C1095 |t C1096 1 C1097
—— 1gPF ::% WFE - —— 1gPF ::% WE —— 12PF —% B ——1gPF  — - - - % WE —— 19UF
Thhon Tl Tlbow [l oo | lgor] bhoow [ oo | ihoom [ oo [l ik, T e
NO STUFE NO STUFE NO STUFE | NOSTU J_
CRI Tl CAL NO STUFF | CRITICAL | NO STUFF | NO STUFF | NO STUFF | NO STUFF CRI Tl CAL
C 1 C1022 1 C1023 1 Cl024 |* C1025 1 C1026 1 C1027 1 C1028 1 C1029 1C1032 |t C1033 1C1034 [1C1035 |1Cl1036 |1Cl1037 JiC1038 C
%é%/ . gg —_ Q/FF _— UF L JoUF - L é% —: - - %{SI)O/EJF £ gg - %é)/u -4 Q/FF -4 %g"PF - %g"PF §§/FF
T W e e [ Pl [ e B i i [k B [ ] B [ [ Gl [
NO STUFF NO STUFF | NO STUFF NO STUFF | NO STUFF J:‘
é:é_&39 1 Cllgz44 1 Clq:45 %L}S)46 é% 47 1 é:é_&48 1 Cllgz49
% - % —— 70% —— 70% — 70% —— 70% - 2%
8432 2 BHEM 12 468, % %582 2 8432 % %582 Z (35, CERM
NO STUFF | NO STUFF NO STUFF STUFF NO STUFF CRITICAL | NO STUFF | NO STUFF NO STUFF STUFF |
1C1056 |[1Cl057 |1C1058 |1Cl1059 [1Cl06 C1063 1C1064 |1ClO65 |*1Cl066 |1C1067 |1Cl068 |1ClO69 |t C1098 1 C1099 C109A
——% WF ——10UF ——1gPF  —10UF  — % R — % — = /U ::% WFE - ——1gPF  —— 12PF _% — %
B s ok [ln [l [ o [l i 252’ | ko [lbow Tl oem [l
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:-
1C109 1C109C |1 Cl09D |1 Cl09E [1C10 1C108A |1Cl108B |1Cl108C |1 C 0 1Cl108E |1Cl108F |[1Cl107A |[1Cl07B
- %é%,yF —gPF % WF - — PF %gg% —1gPF  ——1gPF ——10UF  — %é?,u :: % WF - —=1gPF  — éa/yF —— }g2PF
—IE 6(4 2 4§éCERM 2 6(4 2 4§é2CERM 2 X 2 4§é2CERM 2 4§é2CERM 2 6(4 2 2 X 8 2 6(4 2 2 4§é2CERM 2 6(4 2 4§é2CERM
B 1 B
CRI Tl CAL €L
Clo%sFlo 00450HM
5 % PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
qs TN 13850942 18 CAP, CER, 10UF, 20% 4V, X6S, HRZTL, 0402 CRI TI CAL C1000, C1004, C1008, C1012, C1018, C1019, C1020, C1022, C1026, C1034, CL065, CL070, C1074, C105A, CLO5C, CLO5D, CL04F, CLO5F
CPU VDDQ DECOUPLI NG
PPVMEM O SO CPU Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603 .
o8 = 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
The Thi The o
J__ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noi se Fl oor Reasons (Radar # 17754026).
|ic C1050 _L01051_L01052 _]_01L5)F53 1 C1054 Cgﬁ _LC1079_|_C108
T émst I oégﬁst T émst I %50%4 i(sR T %ém X5R I Ry T % G T fede A
O\A ABL %IC II\:AIS,LTl:ER:Jdl SYNC DATE=10/ 23/ 201
T-TABLE CPU Decoupl i ng
NO STUFF d} Appl e I nc. 05 1573 D
.[1C1060 ,['C1061 <} 8.0.0
- 70 27 OUF 1x Bul k nostuff, Harris Beach has 2x nostuff NOT! CE OF PROPRI ETARY PROPERTY: —
XNE -~ B2- SM ng:' NérOT\‘NA ng\‘RCngT\r&AIC)’:\‘ERPSEREI N IS THE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON T o e s, L%;&;‘ﬁf"w“ﬁ, enceE
13850801 6 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 CRI Tl CAL C1050, C1051, C1052, C1053, C1054, C1055 T T e e 1T /N WHoLE OR PART
BOM_COST_GROUP=CPU || 1V ALL R GHTS RESERVED
8 7 6 5 4 3 2




6

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)
=PP3V3_SUS PCH VCC SPI
NO_STUFF
Cl2021
0.1UF

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

68 14 8

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. ACD: : 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=L0500, A1 6. 35mm
PCH VOCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
=PP3V3R1V8_S0_PCH VCCSDI O

C1208

68 40 8

BYPASS=U0500. U8: : 6. 35mm

AP
<M
e

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
=PP3V3R1V5_S0SW PCH VCCSUSHDA

C12101:
1

10%

&Lé&’z
702

BYPASS=U0500. AH14: : 6. 35mm

63 17 8

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

01212 l
X5R- CER%'% I

C1214l
ki I

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

s ~=PP1V0O5_S0_PCH PLLFI LTERS

??mA Max

s _=PP1V05
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 wel |

as fromclarification enuil,

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

w £
0 T

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

s s =PP1VO5_SOM PCH VCCASW

NO_STUFF
! C1251

BYPASS=LDS00. AFO: : 12, 7mm,

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

YPASS=10500. AE: : 6. 35mm

s s =PP1VO5_S0_PCH VCC

BYPASS=U0S00. J11: : 12, 7nm

PCH VCCHSI O BYPASS

Cl2551 1C1256J‘C1257
o= =T I
ST Tl T bk

YPASS=U0500. I1L: : 6
NPASSSUDB00. AEB: - 6. 35mm

(PCH 1. 05V PCl e/ SATA/ USB3 PWR)

o s _=PP1V05_S0SW PCH VCCHSI O

C12601| C1261: Jicuez
A G
850 850 2 02_{5R
OM T_TABLE

BYPASS=U0500. K9: : 6. 35mm

L1
2. 2UH 240MA- 0.

V KPLL_R

-
-
2820
0
0
=
Pim
I}
H
<
0
-
IN
~
-

BYPASS=UDS00. L10: : 6. 35

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

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

Cl1264 1
1 @)__
52

BYPASS=U0500. AGL6: : 6. 35mm

7 31mA Max

YPASS=U0500. MD: : 6. 35mm L
CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
270 (PCH 1.05V ACLK PLL PWR)
22100.M PP1V05_S0_PCH VOCACLKPLL -
2 = -
0603 VOUTAGE=T. 05V
Cl12701 C12711 1C1272
& P : \/)
o8 2
o883 oaS? 135

BYPASS=U0500. A20: : 12. 7nm

SOSW PCH VCCPLL_HSI O

BYPASS-LDS00. A20: : 12
NPASSI0500. ASG: |8 3smm_L

CEI]_B %L PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)

R1275 2. 2UH 240MA- 0. 2210HM PP1V05_ SO0 _PCH VCC | CC .

1.9, 2 PPI1VO5 SO _PCH VCC 1 CC R 1 2 a 67 22mA Nax

5% T - 0603 VOLTAGE=T. 05V
143%‘9 AGESL. 05V C1275 C1276 1 1C1277
5 o/_: =i
X 2 x

R1280 088? ofE il

1.0, BYPASS=UD500. 318 £ 127 —
SEAAAS evRASE S0, 110 2 Tom sl

MEDE criTI caL
NO STUFF PCH OPl VCCAPLL FI LTER/ BYPASS
.1280 (PCH 1.05V OPI PLL PWR)
2. 2UH- 240NMA- 0. 2210HM 4-PPLVO5 SO _PCH VCCAPLL_CPI
1 2 7 57mA Max
0603 VCLTAE—I. 05V
NO STUFF | NO STUFF
C1280 C12811 1C1282
CERRLEST 7| CEBNbEST 405
BYPASS-U0500. AR2L: - 12. 7
SPASSIns00. a1 - 12 7
NPASSAIOS00: ARG - B asmm L

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

CRI TI CAL
L1290
2. 2UH 240NA- 0. 2210HM PP1VO5
1 | | 2
0603 NO STUFF St
C1290 1 C1291 1 t01292

2

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

U

i

7nm
YPASS=0500. B11: : 6. 35mmL

°/ °/

it | et

CRI TI CAL
L1295
2. 2UH 240MA- 0. 2210HM PP1VO5
1 2 )
0603 ACESL.
C142797";> 1 CLgI:297
20% O
okt e

BYPASS=U0500. B18: : 12. 7nm

BYPASS=U0500. B18: : 6. 35mm

PVR)
SOSW PCH VCCSATA3PLL ;..
7 42mA Max

PCH VCCUSB3PLL FI LTER/ BYPASS
(PCH 1. 05V USB3 PLL PWR

)
SOSW PCH VCCUSB3PLL .,

7 41mA Max
Vv

BOM_COST_GROUP=CPU

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

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

NC_VASTER=J41

TTILE

PCH Decoupl

SYNC _DATE=10/ 23/ 201, A
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
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7
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8

68 13 8 _=PPVRTC G3 PCH

OM T_TABLE
1 1 1 1 CRI TI CAL
R1300 R1303 R1302 R1301 AVE Uo500
20K 20K 330K M 75 17 PCH CLK32K RTCX1 RTCX1 BROADVBLLY LT
11200 320w 11200 3720w . PCH CLK32K RTCX2 AY5 | rroxe 2CHET2
201 201 201 201 PCle Port assignnents: SATA Port assignnents:
2 2 2 2 SYM5 OF 19
7s |_PCH | NTRUDER L - AU |, NTRUDER* SATA_RNO/ PERNG_L3 J5 PCl E_SSD D2R N<3> 32718
s POH | NTVRVEN - AV7 || RVEN SATA_RPO/ PERP6_L3[ "2 g PCE SSDDPRP<3> = emane b Lane 3 o rery HOD S50
. POH SRIGRST L AV6 | srrcrsre E SATA_TNO/ PETNG_L3| B15 E_SSD R2D C N<3> —_— ane mary
- CRS SATA_TPO/ PETP6_L3 PCIE SSD R2D C P<3> 27
s RTC RESET L Y7 RrcrsT
-
SATA_RN1/ PE%iLZ%‘%mu 71 81
1 1
C131%2 i (1:&,:303 7 10 qEHDA BIT QLK R1310 33 IAAAZ s HDA BIT CLK R "B | oA BCLK/ 1 250_SCLK SATA RP1/PERPG L2l — gu—POESSDDBRP<2> ________ermoe o )
% il - - :
8 . 1oV PUACE_NEARE L0500 Avas: - 27 SATA_TNL/ PETNG_L2| ALY PCIE SSD R2D C N2> we  SSD Lane Reserved: ODD
205 iy 75 49 (OT}—HDA SYNC R1311 33 LAAAZ zs HDA_SYNC R - AV11 | ppa syng | 280 SFRM SATA_TP1/ PETP6_L2 PCI E SSD R2D C P<2> —
PUACE_NEARSL0500, AV11: 1. 27mm (1 PO-PLTRST)
75 40 ¢ogr}—HDA RST L R1312 33 IAAAZ 7s HDA RST R L - AUB HDA_RST*/ 1 2S_MCLK SATA_RN2/ PERN6_L1 J6 - PCIE SSD D2R N<1> ey ERCEN
= PUACE_NEARSL0S0b, ALE: 1 27mm AYL0 of SATARPPERP LIl O o, POESSDDPRP<l>  gmunw
HDA_SDI NO
7o TH 49 W‘m :xig [1); : ;z}zg G| sATA TN/ PETN6_L1 B14 E_SSD R2D C Nel1> wme oD Lanel unused
6o - - o |  SATA TP2/ PETP6_L1 PCIE SSD R2D C P<1> 32 71 61
1PD < — %0
<
HDA SDOUT R1313 33 > HDA SDOUT R AUL1 £
75 49 (O} NN 5550w v — 201 aa HDA SO 2205730 & saTA_RNa/ PERNG_LO| FS PCIE SSD D2R N<O> —_
PLACE_NEAR=LDS00. AULL: 1. 27mm
P Pot 1281 TXD AVLO | s pook Ene/ 1 251 TXD SATA_RP3/ PERP6_LO, PCl E_SSD D?R P<0> 27 e o Lane o eons .
oo _TP_PCH 251 SFRM V20 | 1o pook RsTe/ 1251 _sFrwi|  saTa T/ peTie_Lo| CL7 PCIE SSD R2D C N<O> I ane condary
SATA_TP3/ PETP6_LO & PCLE SSD ROD C P<0> oD 2 7o
s _TP_PCH 1251 SCLK Y8 li2s1 sak
saTAoGR/ aPl asal V1 XDP_SSD PCIE3 SEL L "
AUG2 SATA1GP/ GPI 085! UL XDP_SSD PCIE2_SEL_L m,s
XDP_PCH TRST L PCH. *
16 > CH TRS - 1 TRST SATA2GP/ GPl 36 @=—XDP SSD POIEL SEL L g o
75 10 [OMy-—X02_PCH TCK E62 | pa Tok (6o SATA3GP/ Pl 87| ACL g  XDP SSD POIEO SEL L am
b ADB1 o h
72 10 [IR-X0P 1B - PCH.TD (1P saTA_ | Rer| AL2 ,_PP1VO5_SOSW PCH VCCSATA3PLL ou
73 10 qoom}-XDP PCH TDO =AE61 PCH_TDO
Q 1
7 16 [TEy-—XDP_PCH TNG 02 | o e (10 2 rovo L1% e 510317KO
I\Kﬁ& RSVD - RSVD&(NC 120w
Y01
N | rsvo w B vespmannon iz 2 sam
RCOMP PCH _SATA RCOVP
niQyPCHITAG o 63 |yranx SATA =
NCM RSVD saTALED [y U3 - PCH_SATALED L 12
OM T_TABLE
CRI TI CAL
UO500
BROADVELL- ULT
2E&A2
SYM 6 OF 19
s _TP_PCI E_CLK100M ENETSDN 23 | cLkout_PaE N0 0 xtaLza INA25 o PCH CLK24M XTALI N am
6o _TP_PCI E CLK100M ENETSDP * CLKOUT_PCI E_PO % XTAL24_OUT| - PCH CLK24M XTALOUT oo 17 7S
71 12 _ENETSD CLKREQ L - 2 lPoEckre i Pias 5 PP1VO5 SO PCH VCCACLKPLL ou
o1 71 30 PO E_CLKIOOM CAVERA N B4l | o kaur PoE N1 8 rovi K21 (o 'R1380
o7 PCIE CLKIOOM CAVERA P CLKOUT_PCI E_P1 d revo Vel e 3. 01K
1o
%2 12 [Ty CAMERA CLKREQ L Y5 | po ECLKRQL*/ GPI O19 ;/jjnw
2 PLACE_NEAR=U0500. C26: 2. 54nm
o171 66 POl E_CLK100M AP N AL | o kour_Pal E_Ne DI FFCLK_BI Asrer| C26 PCH DI FECLK Bl ASREF
81 71 o0 COOT} PCl E CLK100M AP P - CLKOUT_PCI E_P2
ADL *
s 12 [rRy—AP CLKREQ L - PCl ECLKRQ2* / GPI 020 TESTLON gi PCH TESTLOW C35 RI390 10K iz pp 2
?_L391 10K 5% 1/ 20W M 201
o _TP_PCIE_CLK100M FWWN B38 | o kaur_paiE N3 TESTLON TESTLON C34 NN oo
TP_PCl E_CLK100M FWP - C37 - . TesTLoW AK8 PCH TESTLOW AK8 R1392 10K LAAA2L
69 .= CLKOUT_PCI E_P3 TesTLON AL8 PCH TESTLOW AL8 R1393 10K LAANZ 5% 2w M 201
12 _[FW CLKREQ L - N1 | po EcLKR®B*/ GPI 21 S% 120w W 201
81 71 25 PCl E_CLK100M TBT N A39 CLKOUT_PCI E_N4 CLKOUT_LPC_0| AN15 LPC CLK24M SMC R 17 75
o171 25 qoomp—PCOLE CLKIOOMTBT P~~~ g ——Z [CLKOUT_PCIE P4 akour Lpc 1| AP15 - TP LPC CLK24M LPCPLUS
2s 12 [Ty TBT_CLKREQ L US | pai EcLKRQA* 1 GPI 2 PO PR
8171 32 PCl E_CLK100M SSD N B37 CLKOUT_PCI E_N5 CLKOUT_| TPXDP_| %g_‘% 69
o171 52 QPO E CLK100M SSD P - CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P - TP_| TPXDP_CLK100MP o
% 12 [ SSD_CLKREQ L - 12 | POl ECLKROE* / GPI C23
SYNC MASTER=J41
I'P!!g e
PCH Audi TA ATA/ CLK
=PP3V3 SO _PCH GPI O 13 15 18 26 65 68 Ud O/ J G S A/
R1375 100K PCH SATALED L
NN w7 2 Appl e Inc.
R1340 100K 3npn 2 ENETSD CLKREQ L 27 =
R1341 100K inAA2 " MEOW M 29% CAMERA CLKREQ L 12 33 NOTI CE OF PROPRI ETARY PROPERTY:
Rl342 2K AN 0L e B EFATHRLOAALER L Ul © e
% 1Taow o1
R1343 100K LAANZ ° ow W °! FWCLKREQ L 12 THE POSESSCR AGREES TO THE FOLLOW NG
R1344 100K 1,\/\/\/2 5% 1720w W 201 TBT CLKREO L 12 25 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
5% 1/ 20W M 201 Il NOT TO REPRODUCE OR COPY I T
R1345 10K LAANZ e - SSD CLKREQ L 12 32 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART

SYNC DATE=12/17/ 2012 m\

TG NOVEET

051- 1573

BOM_COST_GROUP=CPU | IV ALL R GHTS RESERVED
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OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2E&A2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
o D PCH_SUSACK_ L 2] susacks (1PY) pswRveN| AW o - PCH DSW/RIVEN
mnamrmm PMSYSRST L g A {sys reser R AVS_ o PM DSW PWRGD .
lati NO STUFF 7 3 17 10 > PM PCH SYS PVROK g, AR | gvs purok (1PD-Deepsx) WkerA5 o POEWKEL —  muass R1451
1
SLP_S0# |sol ation R140(8 s 17 > PM_PCH_PWROK Y7 | ot Purok KRN/ P 22| VO gy PMCLKRUNL  yian 100K
68 65 26 18 15 13 12 _=PP3V: P | u zé{’é/\n} B PM PCH APWROK ABS | ppvirok SUS_STAT*/ GPI 061 AHA . LPC PWRDWN L oo s 7 é%iow
_AL 0201, N PLT RESET L AGY | p TRsT* suscLk/ apl os2| AE6 PM CLK32K SUSCLK_R _rrm ?
1 C14U%0 o PM RSMRST L AV | convrsT* SLP_S5+/ GPI 063 AP5 . PM SLP_S5_L Flos)) FEELEN =
o L —
2 é?(g%{ CERM 40 (OOt} PCH SUSWARN L o= 2V4 | suswrv s suspurDnaK/ GPI 020 SLPsar M6 g PMISLP SA L pryisasrss e
1
CRI TI CAL mwwomm PMPWRBIN L g A7 purerv (1P spssATA o PMSLP S3 L DD 0 17 10 50 01 00 1
= AJ8 «|AL5
7aLyC1oD8 ¢ ; w00 ry—SMC ADAPTER EN g 7O | ACPRESENT/ CPI Q81 SLP_A - 1P PMSLP AL n
. PMSLP S0 L () 420—1 2 27 13 PM _BATLOW L AN4 | gatLow s cpl o72 sLp_sus+ (yAP4 PM _SLP L e
os” 1 PCH PM SLP_SO_L P34 sp_sor sLp_Lans AI7 TP_P LP LAN L o
3] s w _TP_P! LP_WAN L AMB |51 p wan/ GPI 029
NC
SLP_SO0# can be driven high outside of SO OM T_TABLE
U1420 ensures signal will onl be high in SO. CRI TI CAL
y [¢]
UO500
BROADVELL- ULT
2E&A2
SYM 9 OF 19
es @M EDP_BKLCTL 9 WBﬁURLQKM‘_‘%@ 30
<
o 12 ¢oom—EDP_BKLT EN A9 | epp BKLEN % (PREBCTRAATA = DP_TBTSNK( DATA %0
=DP_TBTSNK1_DDC CLK
o5 1 EDP_PANEL_PWR C6 | epp voDEN = DDPC_CTRLCLK o
3 _ 2 =
@S PAREL B e (PRESCTREOATA DIT .'. DP_TBTSNK1_DDC DATA m@ o
2618 TBT PWR REQ L U6 | by roae/ ot 077 E
RSS2 M On [ o @ ew mmo GO o
s a 86 *™® _55 TBISNKL AUXCH € N &2
wnq@m SSDBOOT 5 N2 prop/eri oo DOPC_ AN =2 quuugp=DP_TBTSNKL_AUXCH C N, oo
pors_Auxp| BB DP_TBTSNKO_AUXCH C P 25 77
w TP _PCl _PME L - ADA | pver (1P o DDPC_AUXP) A6 @=p=DP_TBTSNK1 AUXCH C P ~m o
nugm CODPWRENL L Jeios
w13 @ DP_AUXCH | SOL L - Pl 052 bope_tpD| B o, DP TBTSNKO HPD ~ amyes
73 ENET_LOW PWR GPl 054 A8 -
64 13 AUD PVWR_EN 5 Py DDPC_HPD)| @—=DP TBTSNK1 HPD am =
. @@ AUD_| PHS_SW TCH EN _.' L4 epi c53 Epp D D6 o DP I NT_HPD am =
=PP3V3 S5 PCH GPIO .6
=PP3V: P ] 12 13 15 10 20 05 60
R1405 1K 2 PM PWRBTN L 1310 30 75
/W\/ 5% 1/20W M 201
R1410 10K A1 PM BATLOW L 1327 3
% ow M 201
R1452 10K LAAA 2 PCl E_WAKE L .
5% 1/20W M 201
R1455 10K LAAA 2 PM CLKRUN L 1330 1
R1460 100K P EW M o sip s L
140 1 2 13 38 64
RI461 100K . p o% T2OW W 201 pM PS4 L 51 37 30 64 6
R 2 100K 1 p O% IM20W W 201 pp g p S3_ L 1317 15 30 64 66 71
R1 32 100K LAAN2 2% %m ﬁ ;gi PM SLP_SO_L 1318 38
1 100K i 2o
A Q 1/\/\/\/2 5% 1720W W 20T M SLP SUS L ?
| R1430 100K : 2 EDP_BKLT_EN 126
RI4371 100K 1,\/\/\/”Vz E/ 1;20‘” M 201 EDP PANEL_PWR 1368
. % 1/20W M 201 —
«__zzg 11000KK 1 2 o BLPVR REQ L 122 NG VASTERCTAT SYNC_DATE=02] 217 201
R1 1 2 5% SMC RUNTIME_SCI_L CH G-
RI447 100K 1 /5 5% Tr20w W 20T AUD | P_PERI PHERAL DET ., » P PM PCl/ mx
RTAZ3 100K 1 V5 % T20W W 20T 555 BooT B
— NN 5% Z0W— 20T e le | nc 051-1573 | D
R1445 100K LAAA 2 oDD PWR EN L wn Aop -
RIA46 100K 1,\\A72 > T20W W 20T pp AUXCH | SOL L o 8.0.0
R [ 100K 1 2 O% TT20W W 20T o\FT | oW PWR o NOTI CE OF PROPRI ETARY PROPERTY:
RTA48 100K 1 V7 5% T20W W 20T A(p PUR EN
- AN 2551 20W—F—20T 13 64 FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1 O 100K 1 '\/\/\/2 AUD | PHS SW TCH EN P THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 20W M- 201 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 14 OF 120
L 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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PCle Port Assignnents:

OM T_TABLE
CRI TI CAL

USB Port Assignnents:

100k pull-up to 3.3V SUS required.

SYNC _DATE=10/ 23/ 2012

ISYNC MASTER=J41
TTLE

PCH PCl e, USB, LPC, SPI , SMBus

. PCl E_TBT_D2R _N<0> F10 [perns_LO UULUU [ uss2no| ANB USB_EXTA N 35 70
ooy POLE TBT DOR P<0> 0 E10 | pepps_to BRODUELL" T | omopo[ A8 (0 USB EXTA P e Bxt A (LS/FS/HS)
Thunderbolt |ane O PCl E TBT R2D C N<O> C23 | perns LO SYM 11 OF 19
- _ uss2n| AR B_EXTB_N 7
o @m PO E TBT R2D C P<0> o @2 |petes_to pp— USE EXTB P o Ext B (LS/FS/ HS)
o712 PCI E_TBT D2R N<1> 8 | PERNS_L1 ARS
8171 25 PCl E TBT D2R P<1> E8 | perps L1 USB2N2 Sk B_BT_N a1 s
== - usBor2| A8 gy USB BT P~~~ eyaw BT
Thunderbolt lane 1 o 7 2 PClE TBT R2D C N<1> B23 PETNS_ L1
wnws @ PO E TBT R2D C P<1> o, A28 lpeTps 11 usB2N3 | ARLO USB IR N o
usB2p3| AT10 USB IR P w0 IR
I PCl E_TBT_D2R N<2> HIO | pepng L2 — . <ID
81 71 25 m%‘ﬂ PERP5_L2 usB2N4| AMLS USB_TPAD N 36 71 74 Trackpad
Thunderbol t | ane 2 I PCl E TBT R2D C N<2> B21 PETNS L2 USBZPAM’_“%@% 71 74
oo o PO E TBT R2D C P<2> o 2L | PETPS_L2 UsB2NS | AML3 TP _USB 5N . nused
AN13 TP B P . use
oo PCI E_TBT_D2R N<3> E6 | perns, L3 usezps| ANL3 o g USB 5
o712 ey PCOLE TBT DPR P<3> - O |PERPS_L3 UsB2Ne| APLL TP _USB CAMERAN o
Thunderbolt |ane 3 o 2 PCl E TBT R2D C N<3> B22 PETNG_L3 us2pe| ANLL TP USB CANERAP - Reserved: Canera
wnws @ PO E TBT R2D C P<3> o, A1 lpeTps 13
use2n 208 TP _USB SDN ° Reserved: SD (HS)
o 7o > ECLE AB_DZR N - CLlPeRv uspor7[ AP1S oy TP USB SDP served: D (1)
o 7 e PO E_AP_D2R P > Ll PERPS wl, Lrpoy
Ai rPort ot 1166 PCIE AP R2D C N 29 | peTng E 9 USB3 Port Assignnents:
81 71 66 @w PETP3 USB3W1LM@ES 71 74
usBarp1| H20 B3_EXTA D2R P 35 71 74
w _TP_PCl E FW D2RN - 13 | PERV Ext A (SS)
« TP_PCIE_FW D2RP “* G5 | perea usssTN| 33 B3_EXTA_R2D_C N ryyy =5 1
. - useaTP1 232 g USB3 EXTA R2D C P rpryss 17
Reserved: FireWre - TP _PCIE FW R2D CN B29 | perra
« TP_PCIE FW R2D CP - 2% | PETPA use3rnz| E18 USB3_EXTB D2R N s 717
usssrez| F18 o,  USB3 EXTB D2R P myes 71 vs
74 71 6 USB3RPCI E SD D2R N GL7_| PERNL/ USB3RNG Ext B (SS)
e USB3RPCI E_SD D2R P F17 | peRe1/ USBSRPS usssTNz| 533 USB3_EXTB_R2D C N gy oo 71 7 (s9)
SD Card Reader D e useaTP2| A33 g USB3 EXTB R2D C P iy e 7 7s
(& Ethernet if combo) 74 66 USB3RPCI E_SD R2D C N €30 | pETNI/ USB3TNG
74 o0 oom—USB3RPCI E_SD R2D C P o— L | PETPL/ USB3TP3
AJ10 B
o oy POLE_CAVERA DPR N Fio | pervel ussarw B s e oo 2 50
ot 71 an PCI E_CAMERA D2R P GI5 | perpo/ UsB3RPa s -
Camera o1 34 PCl E_CAMERA R2D C N B31 | pETNR/ USB3TNA RSVD%M?( 22.6
o as PCI E CAVERA R2D C P A31 | PETP2/ USB3TP4 RevDl AMLO, o %‘éow
2201
NCx-E25 | RsvD oo/ GPl oo AL3 XDP_USB_EXTA OC L 1016
NCx-EL2 | RsvD oc1+/ Gpl oa1 [ ATL XDP_USB_EXTB OC L 1416 1
11 s _PP1VO5_SOSW PCH VCCUSB3PLL s PCH PCl E_RCOWP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB_EXTC OC L Van EURU -
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
%
1/ 2
201, OM T_TABLE
PLACE_NEAR=U0500. A27: 2. S4rm CRI T1 CAL
|8, 9151010
BROADWELL- ULT
2qgr2
—~ SYM 7 OF 19
7 71 gy LPC_AD<0> R gzg 33 1aan2 LPC_AD_R<0> PEPRLUER Y, ) SVBALERT*/GPI o1l A2 o  PCH SVBALERT L 1
o LPC AD<1> R1 33 1 2 >% LPC AD R<1> AM2 || Apy AP2
7: » :E PG AD=2> RI547 33 AAAT IR W 0T | pe AD Reze TP Aviz | aop 0 swukw‘%@ s
o HEE L PC_AD<3> R1I543 33 2 b”: 1720w LPC_AD R<3> AW | aps | 5 SVBDATA —— 22 L DRy @171 78
wnwqmLPC FRAVE L RISAA 33 innn2 0 ore oo LPCFRAVE R L o MIZgiemmer |y SMOALERT/GPIOGO| A2 WOL EN s
[ SMLOCLK]_ANL SM._PCH 0_CLK w75
75 a7 @M SPI_aLK 2] SNLUDATAMA-_‘_.M@ a s
1 PU) . n
CS0 Y7 " SML1ALERT# pul | -up not provided on this
s ar @ML—‘—O SPI 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ 0 page, may be wire-ORed into other signals.
Y4 * B
w TP SPI_CS1 L o Yiyspl e SML1CLK_GPI O7s| AU SM. PCH 1 CLK e Ct her vi se,
w TP SPI_CS2 L o, A®Jsp e SMLADATA/ GPI O74| A5 g g SM. PCH 1 DATA gy uvs
Py T
75 0 SPL_MOSIL_R A2 | spr nosi
& G (1 POTI PD)
5a@y-SPL_MSO g M ISP M $0 |y ruipy  CLOK A2 g TP CLINKGAK
it
75 47 u@M“_YG SPI(TLL? é (1 PU | PD) CLiDATA&“M 69
a7 10q@ySPl_1 O3> g g AP SPI 198 o CLRST* A4 g TP CLINK RESET L
=PP3V3_SUS_PCH GPI O 68
=PP3V3_SUS _PCH VCC SPl . e
R1580 100K 1,\/\/\/2 XDP_USB _EXTA OC L 14 16
RIS81 100K 1, A7z oe T20W W 297 Xpp USB EXTB OC L 1416
RIS82 100K 1,nA72 ¢ TF20W W 20T Xpp USB EXTC OC L 116
R1I583 100K . , % IM20W M 20T oS EXTD, L 1016
SPI _| O<2> 14 47 75

) ng4g 1K 1ann 2 o
1K 5% 17 20W
A2

5% 17 20W NF

20

1 SPI _| O<3>
PCH SMBALERT_L

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

5% 17 20W NF

20

i\/‘ﬂ_EN

14 47 75

14 71
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8

7

6 5

4

BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0D: H

=PP3V3_S0_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

6o, =TBT

I NT.

L

BATSSEID

D1600
X _BIDIR A K

TBT_GO2SX_BI DI R,
DPHDM MUX_SEL_TBT,

OM T_TABLE
CRI TI CAL

68

5517 16 0 6 _—=PP1VO5_S0_CPU VCCST

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

XDP_PCH GPI 076 Pl

4

15 15CE
18 16 15CHT) XDP_M.B_RAMCEFGD AU2

R1600*
1M

1/ 28\%

i

XV2T1
523

18 16 15 13

71 3% 15 (T TPAD_SPI

2

1

2

TPAD_SPI

R1682

OO

%

PBow
201

INT GPILOA46 L

HDM _TBT MUX_SEL_GPl O12 - AW

TP MEM VDD SEL 1V5 L o ADG|

16 15q@yXDP_LPCPLUS GPI O PR
16 15 - XDP_PCH _GPI 017 -3
o 15 o SD_RESET_L - D5
wemmSMCWKE SO L 000 ANS
s _TPAD SPI I NT_GPl 28 _L - 107

s 15 _TPAD_USB_I F_EN - AN

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

- AL4

715 (oom} HDD_PWR_EN

16 15y XDP_SDCONN_STATE CHANGE L ATS |
o6 15 (OO} SD_PWR_EN - AK4
25 15 T} TBT PWR EN - AB6
16 15 T} XDP_JTAG | SP_TCK - U4
16 15 T} XDP_JTAG | SP_TDI - Y3
18 15 T} JTAG TBT_TMS PCH - P3
6 15 (OO} PCH HSI O PWR EN - Y2
o7 15 (M} TPAD SPI _I F EN - AT3
wioimy XOP MB RAMCFG3 ~ A
o lsM

18 15 (OO} CAMVERA PWR_EN_PCH AGE

s _TPAD SPI I NT GPIO46 L - AG3
15 10 15y XDP_M.B_RANVCEGL ANMB

16 16 15¢ gy XDP_M.B_RAMCFG2 AMR

52 15 (M} SSD_SR _EN L P2

4

a1 15 (OO} AP_S0I X WAKE SEL 4

SSD_RESET_L - L2
o6 65 26 18 15 13 12 _=PP3V3_S0_PCH GPI O CAM PCl E_RESET_L - B
R1641 1K LAAN 2 PCH TCO TI MER DI SABLE V2
5% 17Z20W
=PP3V3_S5_PCH GPI O 1368
=PP3V3_S3RS4_PCH GPI O o
=PP3V3_S3SW SD_RESET o
=PP3V3_S3_PCH_GPI O o
=PP3V3_S3RS0_CAVPWREN 10 40
=PP3V3_S0_PCH GPI O 12 1315 10 20 05 08
=PP3V: RTBTLC P! 1O e
TBTLC for CR, SO for RR
R1610 100K 1 2 XDP_PCH GPI O76 15 16
5% 17 20W NF T
R1614 100K LAAN 2 XDP_LPCPLUS GPI O 15 16
RIG15 100K 1 N2 o0 T200 T 20 XDP_PCH GPIGLY 5
D. B ;
R1616 100K51—I\?\\‘/§";'- SD RESET L . R1616 shoul d al so be stuffed if
RT617 100K VA 5% TTZ0W W 20T G WAKE SO L . pl at f orm does not use SD card
R 100K 1 \\n2 o 20w M 20T 7PAD SPI I NT_L 1550 71
RI619 100K 1,3 A" 5% 1720w g 201 TPAD USB | F_EN 15 a7
1 1OOK 2 5% 1I7Z20W 20T 15 32 04
j 2 1’\/\/\/ 5% 17 20W NF 20T SSD PVR EN e
R1622 100K LAAN2 HDD PWR _EN 157
RI623 100K 1 \AA2 2% T 20W ™ 20T %P SDCONN_STATE _CHANGE L 6 56
R1624 100K IAANZ D SD_PWR EN 15 6
R1I625 100K 1 2 % IT2OW M 20T TRT PR _EN 1525
RIG26 100K 1 2 % TTZ0W W 200 Xpp S TAG | SP_TCK e
RIB27 100K 1 ,/\A"2 2% T20W W 200 XDP JTAG | SP_TDI 15 1
R1I628 100K 1\ \n72 o0 T20W W 29T JTAG TBT TVS_PCH 51
R1629 100K LAAAZ 5% I720W M 201 pcH HSl O PWR _EN 15 63
RI630 100K 1 2 % TT2OW M 20T TpAD SPl | F_EN 1507
I\/\/\’ 5% 17 20W NF 20T
R1632 100K 1., 2 SPI ROM USE_M.B 15 STUFFED R1632
RI633 100K 1 \An 2 o 200 W 20T CAVERA PWR EN PCH 51
5% 1720W W 20T
R1637 100K 1 2 SSD SR EN L 15 22
R1638 100K 1%2 o% 1720w 201 AP SOl X WAKE SEL 5w
5% 17 20W NF 20T
R1652 10K 1app 2 LPC _SERI RQ 1550 71
5% 1720W W 20T
R1670 100K 1app 2 JTAG | SP_TDO 15 10
5% 1720W W 20T
R1691 100K 1app 2 BT_PWRRST_L -
5% 1720W W 20T
R1693 100K LAAAZ ENET_MEDI A_SENSE 157
5% 1720W W 20T
R1695 100K 1,pp 2 ot zow o= COPSR_EN 1565

Bl U)bl(_)LU Ths THERMIRI P* 39 75 P )
ROADWEL L - ul | -up/ down on chi pset support page (depends on TBT controller)
22 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).
BVBUSY*/ GPI O76 = " eme LPCSERRO =
P g por Pl _cow| AWL5 . PCH_OPI _COWP
rsvol AF2 NC PLACE_NEAR=U0500. AWL5: 2. 54mm
LAN_PHY_PVIR_CTRL/ GPI OL2 R1655
FVB—=XNC 49,9
GPI O15 (| PD- RSMRST#) }O%OW
GPI 016 Gspi 0_cs+/ el o3| RE PCH GSPIO_CS L 15 5201
el o7 GsPl 0_cLK/ cpl g4l L6 PCH_GSPI 0_CLK -
GPl 24 ﬁQ‘BI:?—M sa ol oss| N6 PCH GSPI 0_M SO 15 =
GPI CR7 (1 PD- DeepSx) ERRLO PR o6 L8 PCH_GSPI 0_NOSI N
a8 aspi1_cs+/ el ce7| RY TPAD SPI_CS L -
G 26 api1aweims L5 o TPAD SPI_QLK o 55 o v
e goppp Msocriossl NV o TPAD SPI MSO amuwn
&1 &7 aspl_mosi/eri ool K2 o, TPAD SPI_NMOSI oo 5 07 7 1315 1010
aPI 58
Pl 59 UARTO_RXD/ GPI mlL‘L@ WAKE L 15 5
Pl ona UARTO_TXD/ GPI oez&..%@ 15 67
" J2
Pl oa7 UARTO_RTS*/ GPI msm_.%@m 1
* & AP_RESET L
&l o8 UARTO_CTS*/ GPI 094 - S|
Pl 019 0|0 uarTi_RxDicPioo| K4 o  PCH UART1 RXD 15
o
& o 85 wmnowal®@ o PCHURTL O
HSI OPC/ GPI O71 UARTL_RsT+/cPice[ I3 o, PCH UART1 RTS L s
@l 013 UARTL_CTs*/ Pl J4 o, PCH UART1 CTS L -
Groa 1 2c0_spw cpi oa F2 PCH 12 DA .
e s 1200_scL/cPi 6| F3 qu PCH 1200 SCL s
Pl 85 o
P | 2C1_SDA N
Pl oa6 | 2C1_SDA/ @lm% s
P 12C1_SCLIGPIO7| T2 o PCHI2C1 SCL
GPI 010 sl o cLk epl osa| B3 @ 1BT POC RESET L oD 2 Pul | -up on TBT page
DEVSLPO/ GPI 083 sl o_ovoy ept aes| F4 @ BT PVRRST L oD 5
SDI O_POWER_EN/ GPI 070 (§%oﬁwgkgem_‘w@m Requi res connection to SMC via 1K series R
DEVSLP1/ GPI 038 SDI O_D1/ GPI 057%15 n
DEVSLP2/ GPI 089 SDI O_D2/ GPI 068 o] - LCD 1RO L M es
E2
%ﬁ"ﬁ%ﬁ%‘%"r#) SDI O_D3/ GPI 069! - LCD PSR EN oo s
R1694
10K
1/5°/W
2 o8 65 26 18 15 13 12 _=PP3V: P I
o _PP3V. EDP_SW 1 ,%% 2 -
s PCH GSPIO_CS L R1660 100K LAAA2
s PCH GSPI0_CLK RIG661 100K 1 p 5% T720W W 20T
s _PCH GSPI 0_M SO RI662 100K 1,/\Av2 %
1 _PCH GSPI 0_MOSI RI663 100K 1 2 5% T720W WF 20T
. 5% 17 20W MF 20T
155715 _TPAD SPI_CS L R1664 47K 1, A 2
75 a7 15 _TPAD_SPI_CLK RIG65 47K 1 2 % 120w W 20T |
1557 15 _TPAD_SPI _M SO RI666 47K LAAAZ o8
75 37 15 _TPAD_SPI _MOSI R T ATK 1 ANz o TP W 20T
5% 1720W W 20T
15 _AP_S0I X E_L R1 100K 1 2
o7 15 _HDM TBTMUX FLAG L 100K 1 \AN2 ov% 1720W W 201
n 5% 17 20W NF 20T
15 _PCH_UART1_RXD R1672 100K LAAA2
s _PCH UART1_TXD RI673 100K 1,/\\"2 3% T720W W 20T
15 _PCH UART1_RTS L R1I674 100K LAANL 5% I720W M- 20T
s PCH UART1_CTS L R1I675 100K 1’\/\/\/2 5% 1720W M- 20T
5% 17 20W NF 20T
s _PCH 12C0_SDA R1676 100K 1 2
s PCH 12C0_SCL R1677 100K 1,\/WVW2 5% 1720w zt 20T
5% 17 Z20W 20T
15 PCH 12C1_SDA R1678 100K 1 2
s _PCH 1 2C1_SCL 100K 1,\/\/\/2 5% 1720W W 201
5% 17 20W NF 20T

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

"7 PCH GPI O M SC/ LPI O
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8 5 4 1

=PP1V05_S0_XDP

Merged (CPU PCH) M cro2- XDP

=PP1V05_S0_CPU_VCCST

68 55 17 15 8 6

Extra BPM Test poi nts -
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 ianp2 o o
e XDP BPM L<3> TP‘PGTP1803 ora J1800 v support chi pset debug. - : : XDP
- - XDR_BEM L<4> i’ TP g4 1R1830 O O Co DB CPU T LR A e 1
- 62 61
o > XDP_BPM L <5> :;CE,: :ZTP1805 i%s‘i%w O TDI and TMS are ternminated in CPU. =
- LR
e XDP_BPM L<6> 5
? @—JCIEXDP — B, TP1806 2 25 otk
o D <7> 11D TP1807 ERYe: XDP_CPU PREQ L OBSEN_AQ P 4 00 3 P OBSEN_C0 CPU CFG<17> ame s
TP-P6 7 o oy XDP_CPU _PRDY_ L OBSEN A1 —— 9005 s OBSEN C1 CPU CFG<16> ame
8 7
olfe
7 o oy CPU_CFG<0> OBSDATA_AQ o—t—00 012 ot OBSDATA_CO CPU_CFG<8> ame
7 s —CPU_CFG<1> OBSDATA Al — 5 o0 g — OBSDATA C1 CPU_CFG<9> ame
olfe
o CPU_CFGe2> OBSDATA_A2 PUDGET: D4l FETP OBSDATA_C2 CPU_CFG<10> ame -
7 o oy CPU_CFG<3> OBSDATA A3 — ;2 o0 1; — OBSDATA C3 CPU CFG<11> ame
o rmy—XDP_BPM L <0> CBSEN EO — 20 ol? _ou CBSEN [0 CPU_CEG<19> ame
7 o my—XDP_BPM L<1> OBSEN B1 o200 012% s OBSEN D1 CPU_CFG<18> ame
26| 25
olfe
o - CPU_CFGe4> CBSDATA_EQ 290 017 _oue OBSDATA_[O CPU CFG<12> ame
7 o p—CPU_CFG<5> OBSDATA B1 — zg o0 z‘i — OBSDATA D1 CPU_CFG<13> am: -
olfe
«DP s I gg gg?: OBSDATA B2 — 22 o0 22 S OBSDATA D2 gg ggigz ams
e CPU VOCST PWRGD R1800 1K 1 ) 7o D OBSDATA B3 -0 012 o OBSDATA D3 am:s
- | = . L2, mm 5% 17 Z20W VF 20T 00
XDP 1 XDP_CPU_VCOCST_PWRGD PWRGDY HOOKQ T Dl EC T L TPCL K/ HOOKA NC
15 3 13 PM PWRBTN L R1802 0 1 2 s XDP_CPU PWRBTN L HOOK1 =40 014 g | TPCIL K#/ HOOKS NG
=UR000. J3: 2. 34mm ST 20w 0201 VCC_0BS_AB Y. epd FERR VCC_0BS_CD XDP
X » am—CPU_PVR_DEBUG ~ HOOK2 00015 o RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 1515 18
s 5 1723 o PM PCH SYS PWROK R1804 0 1,pp2 s XDP_SYS_PWROK HOOK3 90017 DBR#/ HOOKZ XDP_DBRESET L 1 7s Y E&ZE}EE(_;EESOO?UAE; P
S% ITIBW ME-LF 402 50 § o l49 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
n@—=SMBUS XDP_SDA SDA —— 20015 o DO XDP_PCH_TDO ame e
» >_=SMBUS_XDP_SCL ol - ool - TRSTn | XDP_TRST L
XDP_PCH_TCK TCK1 - > 55 o Dl XDP_PCH_TDI
73 1512@ L OC = 3 @12 16 73
710 s @gnXDP_CPU_TCK TCKQ 0017 o VG XDP_PCH_TNS O o2 16 75
XDP 69 5 o159 XDP_PRESENT# ORI TI CAL
7 10 22 @ PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP DP XDP P
Pact RERR=0YB00 28 8mm C1804 1| |'*rR1831 C1800: " 1C1801 1C1806 ©
0.10F — (1% 0. 1UF —— 64 (M) 82 L g 1UF L F Q1840 ¢
g sk ‘Gfggz 18\SJC)847 > g;é’» T % DMNSLOBYK: 7 S0
CERM: X! CERM: X! X5R X5R 6.
0201 Z'XE'ZLF 0201 T S T 01 SI GNAL_MODEL=DWNSLOBVK_7 ®
G[ET o XDP_CPU_TDO
= J_ = | = . oI 28mMm o < <
XDP_CPU_PRESENT_L - CRI Tl CAL
™
8% ¢ .
DNNSLOG&%GZ > %0
S| GNAL_MODEL=DWN5L06VK_7
o[ BT o XDP. PCH TRST_L
~PLACE_NEAR=JI800. 53: 28mm © = MAKE_BASE=
& — XDP TRST_L .
CRI Tl CAL = XDP PCH TRST L form e
- ™
PCH XDP Si gnal s Qeds ;.
DWNSLO6YK: 7 [ [0
These signals do not connect to XDP connector in this architecture, only accessible S QAL L= LOBVK 7¥§5i|_ *
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i - a =g n
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —PLACE_NEAR=JTB00. 55 28nm mT[ e 5 XDP_CPU TDI oD © 7
PCH XDP Si gnal s Non- XDP Si gnal s " ZPPaVa S5 ROPITAG SOL CRITICAL
_=PP3V3_S5_XDPJTAG SOL -
g XDP_M.B_RAMCEGD ‘am TP1870 g)leé% G
— = >
« o XDP_USB_EXTA CC L T USB_EXTA OC L am c18451 . R1845 - a D'LVOG“SVK ) et >[ [
1 o XDP_USB EXTB OC L USB_EXTB OC L o 0. 1UE Ve 330K —MODEL=DVNS - a[ET
VARE_BASESTROE— — <@ ’ Lé'w?—— u1845 %0w PLACE_NEAREJTS00. 577 281m S - KOE_CPU_IVE D © 7
oy XDP_USB_EXTC CC L p TP1873 SR 8%01 2 e i = 1
w m-XDP_USB_EXTD OC L o» TP1874 o 0 17 [y ALL_SYS PWRGD 2la oo s XDP_JTAG CPU 1 SOL_L = =PPIVOS_SUS PCH JTAG
15 XDP_SDCONN_STATE CHANGE L — SDCONN_STATE CHANGE_L 16 =
QA2 e e e e BASESTRUE am NCxL| Ne NCLS s NG NO STUFF
15 15y XDP_M.B_RAMCEGL ™ TP1876 N 1210 12 P TA R1 ‘1Kmn2 1
TP-P6 — = : : °
15 15y XDP_M.B_RAMCEG2 15 o XDP
XDP_M_B_RAMCEG3 R TP1877 e XOP_PCH TDO  RI890 51 2,51
18 15CH)- J®TP1878 = = . T28mm OP 5% 17 20W MF 20T
TP- P6
- > XDP_JTAG | SP_TCK = JTAG I SP_TCK o = e X0P POH DL o BIB9S AM Ao
PR BASES XDP
2 <} XDP_SSD PCIE3 SEL L gssg K LAANZ 5% 17 20W MF 20T 72 16 12 _XDP_PCH _TNB R1892 51 - 1
1K . . | 3 . B mm o
w2 oomXDP_SSD PCI E2_SEL_L 88 LAAAZ o rsow——or—¢ NOTE: Must not short XDP pins toget her! o STUFF
1 o XDP_SSD PCIE1 SEL_L R1883 1K LAAA 2 7210 12 XDP_PCH _TCK R1896 51 - 1
R1884 1K . R 5% 17 20W M- 20T SSD PC‘ £ SEL L - | = . N mm 5% 17 20W NF 20T
PR — VNt zom w01 g 1o XDP_PCH TRST L __R1897 5 "0 o
15 gy XDP_LPCPLUS GPI O TR = LPCPLUS_GPI O oo - NEARE 5 28 q »
15 T} XDP_PCH GPI O17 1o =
XDP_PCH_GPI O76 gﬁTPlSBG
D TP1887 r
TP- P6
» - X0P_JTAG | SP_TDI ARE BASESTRUE ——— JTAG L SP_TDI oD SYNC VASTER=W-ERRY J43 SYNC DATE=12/ 21/ 201
T

Unused & M_.B_RAMCFGx GPI Gs have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug.
NOTE: Should force PCH GPI )47 high to ensure TBT router
SSD PCI Ex_SEL_L straps are connected via 1K to conmon net.
LPCPLUS_GPI O is aliased, do not attenpt use during PCH debug.

CPU/ PCH Mer ged XDP
d} Appl e Inc. 051-1573 |D
®
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System RTC Power

Chi pset

uses 24MHz crystal,

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

GreenCLK kept to save 1x 25MHz crystal

& 1x 32kHz crystal

PCH Reset Button Menory VTT Enabl e Level - Shifter
w =PPVBAT G3H SYSCLK CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
This |ooks a little ugly to support No Goim el 1 3 a2\ g&:?h?ng‘ = RO v SERRA-S0SAPN w =PP1V2_S3 NEM VITPWRCTL
new and old parts. Wth G eenCLK Rev C ! : 1] =PP3V3_S0_NMEM VITPWRCTL
pin 5 nust receive S5 power (Stuff R2042) o 1e _=PP3V3_S5_SYSCLK 1R(';LK995 o
Coin-Cell & G3Hot: 3. 42V G3Hot XDP 70w 1
L . 1 o
Qi Cell & No GaHot: 3.3V 55 R1996 2% C%QJ%__ o 330K TPS51916 | ( Ih?a!()) = 4 A
. . T 1 1/20w | mn) = 1.
& eenCLK 25Miz Power  _=PP3V3_S3RSO_SYSCLKGEN No bypass necessary 75 16 @%ﬁ“z NIZ)MSSTL?:F::ST L cgymmnis XSR_%%Ol 2 TAAPIOTCF LY 33uW when driven- | ow
Mist be powered if any VDDIOis powered. p 1R1997 . > CPU_MEWTT_PVWR_EN_LSVDDO " - NEM/TT_PWR_EN
o m VAKE_BASES TRUE —
CAM XTAL Power . =PPVDDI O S3RS0_CAMOLK 9 I . NCxLine N5 e |—_ =DDRVIT_EN -
TBT XTAL Power o =PPVDDI O TBTLC CLK 0 3 VBAT and +V3.3A are yé.zm S
i 2
B Ic?:—:-g{ galv:a)'s CRJTQ(e:d to SI LK_PART=SYS RESET “
g ) RTC_OUT.
1 1 1 —
el cpsppil o2 ioos | ve. 5 shoura be st -
O —— 0% —— i -
Y5Re gig,w 2 Y5Re giéw 2 2 xgé" SLG3NBL48CV f"a' ! gbl e Vg;évdpo"‘er =
201 201 0201 T1Q|Fr\é:AL O reduce raw.
CRI —
11 Ivi cE_25M A 32. 768K|_12 PCH CLK32K RTCX1 1278 = _=PP5V_S0_PCH STRAP
< CKPLUS_WAI VE=Pwr Ter ITQG"Ij_ 6 - -
= o mce 2sms . P D bl S 'R1920
= VI OE_25M C 25M Al
Cl395 R1905 - 2o BB " SYSCLK CLK25M CAVERA o 50 12 CH ME sa e tr ap ok
2|1 74 74 PR 15 25 74
H SCYR?%IE\ASLKst X2 1 Y 2 NOSYSSTCllJ_FKF CLK25M X2 R - X2 25M C §|§|§\C/:i$ CLK25M TBT SI GNAL_MODEL=DMNSLOBVK_7 ¥,
0201 5% 25V 158w - X1 —=PPVRTC G3_OUT e 950
R ~ Y1905 1R1906 vourl 1 _ g [ For SB RTC Power Qa § o . SPl_DESCRI PTOR OVERRI DE_LS5V
NCXG—  sw 3. 2x2. 5sMut 0201 iMm @ THRM e DWNSLO6YK: 7 > O
NCX'S= 25, 000MHZ- 12PF- 20PPM Eé%ow —— PAD 1C1910 o211 0 _=PP3V3R1V! W PCH_ Ve HDA x®
C1906 © oMT ¥ NEEIE — %&gl; o] T |» | SPI_DESCRI PTOR OVERRI DE
®
1|2 -+ SYSCLK_CLK25M X1 —F 5g§1 L I
L NOTE: 30 PPM or better required for RTC accuracy QL9920 s
= & DMNSLO6VK-7, |
261 = SI GNAL_MODEL=DMNSLO6VK_7 oy o | K
NC RTC CLK32K RTCX2 - PCH CLK32K RTCX2 am H
PO—' 24M—|Z O’yst al MAKE BASESTRUE  NO TEST=TRUE — I st 1275
s T SPI _DESCRI PTOR OVERRI DE L L
R TI CAL A e PCH uses HDA_SDO as a power-up strap. |If low, ME functions nornally.
+ -0, JPF Y1915 1/ 20w 1R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM
oégoél NCX o= NC 24. 000MHZ- 20PPM 6PE o1 Vi SMC controls strap enable to allow in-field control of strap setting.
. o Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
NCX NC 3 20x2. s0M4 M1 ow
Cl1916 ® 201
6. 8PF 2
1|I2 PCH CLK24M XTALIN g 12 75
1 +/.JJ.¥1PF VCCST (1.05V SO) PWRGD
- oégnn
PCH 24MHz Cut put s » =PP3V3 S5 CSPWRGD T oo soss i
R1927 = LPC CLL<24M SMC s R1931
22 = C19301 CRI TI CAL
75 12 LPC CLK24M SMC R 1 2 LPC CLK _SMC oD = 0. 1TUE - %QK
D= ACE NEAR=UOB00 ANI5 5. T~ VYV CTRY T 1/ 20w
1 2(13w Y5R- 8%0\1/’2 of LAAPIGDO i
V(
sa 38 17 16 ALL_SYS PWRGD 2 Ia 4 o 16 73
7 00 61 20 10 13 Ery—PMLSLP_S3_L 1l
-3 |NC
NC aD
®
s ot s PCH PWROK Gener ati on P )
5 PWRGD i~ PM PCH PWROK m@ s
— BYPASS=U1950: : 5MM -
e 17 =PP3V3_S0_SB_PM 1 C195
R1950* g i
TOK 2 3% cerM NO STUFF WF: Do we need this?
1 28% 0201 R19632 2R1960 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
0 0
201 = 5% 5% _ 197S0480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MM 85C Y1905
NO STUFF 2 . 74LSOTV%(33°8GT/ S505 153’\? é/gégw CKPLUS_WAI VESUNCONNECTED_PI NS
64 38 17 16 ALL_SYS PWRGD 1 1 1 8
ngSl ’ e AU1950 7 . PM SO PGOOD . 57%&/%?8@ 908 R115?(62 NG VASTERCTAT SYNC _DATE=01/ 30/ 201
* @ SRYVR_READY 1 2 CPUVR _PGOOD R 2| o NO STUFF U1950)%_r= SYS PWROK R 1 2 PM PCH SYS PVWROK o 15 16 50 15 Chi pset Support
- CPUVR PGOOD 1w 2 R1961 = 15w T = |
- b1 8% " P Appl e I nc 051-1573 | D
1 v g}@/ 'CKPLUS_WAI VE=UNCONNECTED_PI NS p .
= 20, S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
= THE | NFORMATI ON_CONTAI NED HEREI N | S THE th 1
P RI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
75 39 3 27 2 py—oMe DELAYED PWRGD | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 19 OF 120
11 NOT TO REPRODUCE OR CCPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1V ALL R GHTS RESERVED 17 OF 82
S e

2

1




7 4

GreenCLK 25MHz Power

Pl at f orm Reset Connecti ons NO STUFF
R2840 I 1608 =PP3V3_S0_PCH_GPI O
=PP3V3_S3_SYSCLKGEN AN = =PP3V3_S3RS0_SYSCLKGEN ., 68 65 26 15 13 12 - = —
5%
e PLT RESET L 1olggolw PP3V3 §5RSSR$0 SYSCLKGEN
NO STUFF NARE BASE=THUE
R2841 R2041/ 2 shoul d b tuffed f Rzil(.)O-‘](_)E1
- shou e stuffed for
w ZBR3Y YSOLKGEN 1 % 2 » GreekCLK A or B depending on S2 rail 1/2@%‘?
1720w 201,
0201 R2042 shoul d be stuffed for GreenCLK C THUNDERBOLT PULL- UP
REDWOOD RI DGE PLUG _EVENT | S ACTI VE- L ALWAYS DRI VEN ( PULL- UP}
R2842 > ow ( )
— MAKE_BASE
e =PP3V3_S5 SYSCLK = 2 15 @ =TBT_Cl O PLUG EVENT — TRUE TBT _Cl O PLUG EVENI_L amos s
5%
1720w
02b1
s =PP3V3_S0_RSTBUF Scrub for Layout Optim zation . .
cr T cAL But fer ed Redwood Ri dge JTAG I sol ati on
1 MG gYpeLeos R2872 SDCONN_STATE_CHANGE | sol ati on TBTLC can be on when SO is off, and vice-versa
07 PLT _RST BUF L LANA 2 SMC LRESET L@ 8 | sol ati on ensures no | eakage to RR or PCH
} 158w o w2 =PP3V3_S4 SMC
'R2070 o 2025 _PP3V3 TBTLC
o [ Lk
=9 Pow 30 'R2032
% TUFF 1
1 I NO STU BVNSLOBVK- 7 5 470K RoO61:| |*C2060 R2062
0361 R2889 SOT563 %mw 100K & == AUF o
1 2 M PCl E_RE 5 R2031! - 961 12002 |2 ECV' o [
1 v w & =t 2060 | |
0261 > = TALVC2 07 SO pul | -up on PCH page
@ PCH TBT PCIE RESET L—  TBT POl E_RESET g 030, From RR JTAG TBT_TDO 1ha po ave |ITAG ISP TDO gy . 1O POH
R - SMC_PMVE S4_DARK_L ] » > B> =
20 38 =— DWN5LO6YK:7 > Fr om PCH 1 I TAG TBT TMS PCH 3|2A & 2v|a ¢JTAG TBT TMS rym 25 To RR
To SMC 3 SO pul | -up on PCH page &D
=SMC PME_SDCONN L af 3T o
(]
» =PP3V3_S3_ SDBUE =
CRI Tl CAL
0 —
u74'§§%%1(%& NOTE: Sol ution shown is for LPT-LP. Oher PCH s may require isolation on TCK
Vi and TDI as well for PCH glitch-prevention.
o = N _STATE L A 2 1 NOTE: This reference schematic assunmes PCH JTAG GPI Gs are only used for
To PCH BYPASS‘”””&&%"& 1 1 Thunderbolt. If other ASIC JTAG signals are wired into these GPI Gs
0. 1UE —— 5 different isolation techniques will |ikely be necessary.
= Gfgg?— GNDNC—XNC Mul ti-router designs also require different circuitry.
RM:
0201 1 [T JTAG ISP TCK — JTAG TBT_TCK oo =
Power State Debug LEDs L SDJONN_STATE_CHANGE_RI _
DBGLED (ror devel opment only) = | L = R Qme m_w%%régﬂslbsp TDI — JTAG TBT_TDI o
« _=PP3V3_S5 DBGLEDS R2(394 =

PLACE_S| DE=BOTTOM

Pin N61 needs a TP for Power to performi FDI M test

DBGLED DBGLED . : ! ; :
Renami ng the pins N61 and P61 to renpve automatic diffpari ropert
R2091* R2095! ] p p property
s 2 . TP_CPU RSVD N61 _ TP _CPU RSVDN61
201, 201, « _TP_CPU RSVD P61 — TP CPU RSVDP61
DBGLED SO - |
A DBGLED
1 09 0
GBEEN- 56 MCD- 2VA- 25 8 EREEN- 56 MCD- 2MVA- 2. 65V
LTQHOG SM LTQHOG TOHIG
K PLACE_sI DE=BOTTOM

K PLACE_sI DE=BOTTOM
SI'LK_PART=S0I 3_ON

K PLACE_sI DE=BOTTOM
SI'LK_PART=S3_ON

DBGLED

K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTQM

SI'LK_PART=S5_ON

SI'LK_PART=S0_ON

RAM Confi gurati on Straps

= 090 091 091
DM\BLSGZVK- 7 R DM\BLSGZVK- (ol DM\BLSGZVK- 728 Pul'l -downs for chip-doan RAM systems

SOT563 | 1y SOTS63 ||y SOTS63 | |y 16 15 (T} XDP_M.B_RAMCFGO

VER 3 d VER 3 — VER 3 — =PP3V3_S3RS0_CAMPWREN 16 15 XDP_M.B_RAMCFGL

o o » e 16 15 (T} XDP_M.B_RAMCEFG2

2[G™ sit 2[c7 s 5[G™ Siz =PP3V3_S4_CAVMPWREN 16 15

. RAMCFGL: L | RAMCFGD: L
1 1
S4_PWR _EN = = = = BYPASS=U2030: : 3mm R201%2K R201%3K
61 O > VR LIN ) _ .. 1 0 0
00 04 30 97 31 12 PM SLP S4 L BYPASS-U2°3°--3"“1"1 ) 1%9_ 1/ 280 1/ 280
R203 b, M,

71 66 64 38 17 13 PM SLP_S3_ L
s 13 M SLP_SO_L

&
o
S,
2R
|
1

= CRI TI CAL L
CAMERA PVR EN RC 1 — Mg YHCL 08 R2033
PWR EN R P! EN
BYPASS—U2030 3mT ,|u2030 4 CAMERA 1 / 2 CAMERA PWR EN mm 5
1%60w
Lé:@ p— 3 201 NC_MASTER=J41 SYNC_DATE=10/ 23/ 201
1 Proj ect Chi pset Support
L - DTG O T
d} Appl e I nc. 051-1573 | D
R283O o 8 0 0
= —CAMERA PR EN PCH AWNVE NOTI CE OF PROPRI ETARY PROPERTY: —
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NOTE: CPU DAC out put step sizes:

DDR3
DDR3L

LPDDR3 (1.2V)

(1.5V)

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

step

CPU- Based Mar gi ni ng

VRef

Al ways used,

D vi der s

regardl ess

z: :z of margining option.
R2223
s+ > CPU_DI MVA_VREFDO 1,10 2 PPVREF S3 MEM VREFDQ A .,
196w PLACE_NEAR-R2221.2: 1mm -RECR- 3
201 R2222*
8.2k
1 220 1/ 2
-4 20°§,22UF 201,
2 N
6361 %= R2220 )
MEM VREFDQ A RC 135202 | 8R222K41
158w | 750w
R2243 201 5201
o7 mmy—CPU_DI MVB_VREEDQ 1,10 PPVREE S3_NVEM VREFDQ B
v, PLACE NEAR=R2241. 2: 1mm M NERESR-W BIFES: 2 T
% R2242"
8. 2K
1C2240 vz
-4 20°§,22UF 201,
2 N
855 =RV R2240
MEM VREFDO B RC 12495
1568w i
R2263 201
o 7 E>—CPU_DI MV VREFCA 1«5/'y1\/2—
1 /?éé’w PLACEiNEAR——RZZfME. 5: égl
NOTE: CPU has single output for VREFCA 0201 § 2K
VREFCA. Connected to 4 DRAMs. 1
1C2260 vz
-4 20°§,22UF 201,
2 N
855 =RV R2260
MEM VREFCA_RC 12502 |
1568w L
201 =

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

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

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

DAC step size:

6.36nV / step @ output

6.36nV / step @ output

4.28nV / step @ output

3.53nV / step @ output

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

DDR3L

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

BOM_COST_GROUP=CPU SUPPORT
—

ISYNC MASTER=YHARTANTO J44
TTILE

SYNC _DATE=01/02/2013

LPDDR3 VREF Mar gi ni ng
BTG NOVEET
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LPDDR3 CHANNEL A ( 0-31)

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

TTILE

LPDDR3 DRAM Channel A (00-31)

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

00 00
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 24 EM‘—RZ CAO0 FBGA D[ _P9 =MEM A 0> 70 68 23 22 21 20 _—=PP1V8_S3_MEM A3 FBGA B2
76 70 2 [y VEM A_CAA<1> . P2 | ca1 SM1oF2 o[ o =MVEM A 1> 7 A4 SYM2 OF 2 B5
76 70 26 rmy—VEM A_CAA<2> > N2 | ca2 DQe| N10 =MVEM A 2> 0 AS [e3
w00 —VEMA CAA<3> g  NSicas DGe|_NL1 =MEM A 3> 70 A6 E4
76 70 24 EM‘—W cA4 Dl M8 =MEM A 4> 70 AL0 | |\ oo1 ES
70 70 20 [y VEM_A_CAA<5> - F3 | cas oos| M =MVEM A 5> o U Fs
76 70 24 E_NQA_A_%&;‘—B CA6 DQe|_MLO =NVEM A > 70 U4 J12
76 70 24 EM‘—EZ CA7 pDQ7| M1 =MEM A 7> 70 us K2
76 70 20 [T NMVEM A _CAA<8> > D2 | cag pas| _F11 =MEM A 8> 70 Us L6
76 70 20 y—VEM A_CAA<O> > 2 | ca9 Dol _F10 =MEM A > 70 u10 vss -V
pQiol_F9 =NVEM A 10> 70 N4
76 24 7 MEM A CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM A 11> 70 68 23 22 21 20 _—=PP1V2_S3_NMEM VDD2 A8 OM T_TABLE NS
76 24 7 MEM A CKE<1> K4 lcker  CRI Tl CAL DQr2| Ell =MEM A 12> 70 A9 CRI TI CAL R4
A bo1a| E10 =MEM A_DO<13> o D =
1620 7 MEM A CLK P<0> 33|k T pQ14| E9 =MVEM A 14> o 3 T2
76 24 7 EM\M‘—JZ CK_C DQL5| D9 =MEM A 15> 70 D6 T3
bt T8 =MEM A_DO<16> o & -
76 24 21 7 M A L<0> L3 cso* DQL7| T9 =MEM A 17> 70 H5 5
76 24 21 7 MEM A CS L<1> L4 cgr* pQis| T10 =MEM A 18> 70 H6 H
M— == - g pQLo| T11 =MEM A 19> 70 hL2 | VD2
L8 | pvo DQo|_R8 =MEM_A 20> 70 J5 3
l &8 | ow pcei| RO =MEM A 21> 7 6 08
P8 | pve DQe2| R1O =MEM_A 22> 70 K5 F4
= D8 | pvB D3| Rl =MVEM A 23> 0 <6 =
pepal C11 =MVEM A 24> 0 K12 vsscAl [ &
76 70 24 21 @M‘—Js ooT DQes| C10 =MEM_A 25> 70 L5 P3
D6| 9 =MEM A 26> 2 P2 v
MEM A_ZQ<0> B3 | zqo pe7| 8 =MEM A 27> 0 P5 Ja
MEM A_ZQ<1> B4 zan DQes| Bl =MEM A 28> 70 P6
peeol B1O =NVEM A 29> 0 us B6
6 o0 22 PPOV6_S3_NMEM VREFCA A o H4 | VREFCA pQBo| B9 o— =MEM A DQ<30> D w B12
16 o0 21 PPOVA M VREFDQ A o J11 | vReFDQ Des1| B8 =MEM A 1> 70 cs
oo 2222 220 _=PP1V2_S3 MEM VDDCA , F2 012
Al g L1l =NVEM A N<0> 0 [ E6
1 G234 NCx—2H S e ** VA b e > =MEM A DOS Nel> o | Fo
0%, AL2 pos2_g P11 =NVEM A N<2> 0 L2 F12
XBR NOx AL3 pOs3_g DLl =MVEM A N<3> 70 V3 G
Bl @
N 22} Daso_T{ L10 o g =NMEM A DOS P<O0> 1o oz om0 SPPLV2 S3 MEM VDDQ o Al e i
T |\ DQs1_T| GLO = =MEM A_DQS_P<1> D ™ c12 K10
w113 2_T| P10 o> =MEM A DOQS P<2> o 0 E8 L9
% Ul gg,J D10 o —VEM A DOS P<3> D E12 VB
w2 Gl2 ML2
$ u12 & ne H8 N6
SV Nc[ K9 L NG Ho P12
R3 NC H1l R6
39 | [vono T6
J10 T12
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDQ _ P
CRI TI CAL K11 =
JiCZBOO £Q301 1C2302 [t C2303 (1 C2304 |1 C2305 |1C2306 |t C2307JiC2334 L12
0. 1UF 0. 1UF  —— 1UF —L1UF —L1UF L 1UF —L 10UF L T0UF PF N8
W LW TR TR TR ;180 2% ;o %f N2
2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R- CERM 2 X5R- CERM —F CERM
0201 0201 402 402 402 402 0603 0603 402 R12
J_ Ull
o8 23 22 21 20 _=PP1V2_S3_MEM VDD2
CRI TI CAL CRI TI CAL CRI TI CAL
1C2320 [+ C2321 |1 C2322 |1 C2323 |1 C2324 [+ C2335 (1 C2336 (1 C2337
TUF — TUF —L TUF L 1oUF ~ L1oUF @ L12oPF = L I2PF PF
5 107 T, 187 T, 8% T, 287 T, 287 T, 50k T, sk 5 50%
T %35 %35 %35 386 E™ 386 ™ 5, M 5, ERM T 5, ERM
L
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA
1C2310 [1C2311 |1 (2312 PLACEMENT_NCTE:
1UF — 1UF 10UF
2 19 T, 190 T 500 10uF caps are shared between DRAM
35 x5 3REsCERM Di stribute evenly.
68 23 22 21 20 _—=PP1V8_S3_MEM N
CRI TI CAL CRI TI CAL
1C2330 [+ C2331 |1 C2332 |1C2333 [+ C2338 [:1(C2339
TUF L TUF L ToUF =~ L 10UF = L 1I2PF I2PF
S 18 T, 1% T, 28 [, 250 T, & S s
T %35 %35 386 E™ 386 ™ 5, ERM T 5, ERM

BOM_COST_GROUP=DRAM
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LPDDR3 CHANNEL A ( 32-63)

00
LPDDR3- 1600- 32GB
EDFB232A1NA
76 70 26 ry—MEM A_CAB<0> > R2 | ca0 FBGA DQo|_P9 =MEM A 32> 0 68 23 22 21 20
76 70 2 gy— MEM A_CAB<1> P2 | car SyM1 oF 2 pot| e =MEM A 33> o
702 oy VEM A CAB<2> g  Nicw pQe| N1O =MEM A 34> o
76 70 20 (TR NMVEM A _CAB<3> > N3 | ca3 DG _N11 =NVEM A 35> 70
76 70 24 [T NMVEM A _CAB<4> > MB | caa Doyl M8 =NVEM A 36> 70
76 70 24 (TR MEM A CAB<5> * F3 | cas DQs|_ M0 =MEM A 37> 70
reon o NVEMA CAB<6> g  E3lcas DQs|_MLO =MVEM A > 70
02 omy—VEM A CAB<7> g = E2lca7 pQr| ML =MEM A 39> 70
702 oy VEM A CAB<8> 5 = D2icag DQe|_F11 =MEM A 40> 70
eron oy NVEMA CAB<O> g  (lcag DQ|_F10 =MVEM A 41> 70
paLol_F9 =MEM_A 42> .
76 24 7 MEM A CKE<2> K3|ckeo OM T_TABLE b1l F8 =MEM A 43> 70 68 23 22 21 20
wo o mmy—NVEMA CKE<3> g  Kiloker CRITICAL  pouzf ElL =MEM A _DQ<44> m
pQL3|_EL0 =MEM A 45> 70
7624 7 MEM A CLK P<1> 93 |k T = =MEM A 46> o
7624 7 EM\M‘—JZ CK_C DQL5| D9 =NVEM A 47> 70
DQLel T8 =MEM A 48> 0
76 24 20 7 M A L<0> L3 cso* DQL7| T9 =MEM A 49> 70
oz mm—MEMA CS L<l> _  L4jcsix DQug|_T10 =MEM A 50> 70
DQLo| T11 =MEM_A 51> 7o
L8 [ pvp DQo|_R8 =MEM A 2> 70
& om oe1| RO =MEM A 53> »
P8 | ove oop2| R1O0 =MVEM A 54> 70
= D8 | pvB D3| RL1 =MEM A 55> 7
b4l C11 =MNEM A 56> o
76 70 24 20 MEM A_ODT<0> 38 | cor DQes| CL0 =MEM A 57> 70
L — — bope| X =MEM A _DQ<58> 7
MEM A ZQ<2> B3 |70 b7 B =MNEM A 59> .
MEM A_ZQ<3> B4 | zq1 DQes| BLl =MVEM A > o
DQRo| _B1O =MVEM A 61> 70
6 s 20 PPOV6_S3_NMEM VREFCA A o H4 | VREFCA Dol B9 =NVEM A 62> 70
16 os 20 PPOVA M VREFDQ A o J11 | VREFDQ pQa1| B8 =MVEM A > o
o8 23 22 21 20
Al DQs0_ LIl gy =MEM A DOS N<d4> om0
G2aal X ] D1 G Gl g =NEM A DO Neb> o2 1,
%R, s AL2 | Dgs2_d P11 =MEM A N<6> 70
Xk NOx AL | pQs3_d_DLL =MEM A N<7> o
Bl
%X B13 Daso_T| L10 o =NEM A DOS P<4> o 2322 21 20
—21 |nU DQS1_T| CLO gy =MEM A DQS P<5> 7o
NC)& D@Z,TL“M@ 70
NCX——!L UIB,T_EE___4‘-__ENEMLA_££§L£512_<ZZ>n
NCx—2
NCx—212 | S «Ne
NCx—L3 | NC[&XNC
LR NC
o8 23 22 21 20 _=PP1V2_S3_MEM VDDQ
1C2400 [+ C2401 |1 C2402 |1C2403 |+C2404 |[+C2405 |[1C2406 JiC2407
0. 1UF —0.1UF —/— 1UF —— 1UF —— 1UF — 1UF —— 10UF 10UF
T T T, WY T, 17 T, 17 o T, % T, %
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603
68 23 22 21 20 _=PP1V2_S3_MEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
JiC2420 1C2421 (1 C2422 |1 C2423 |1 C2424 |1 (2434 |[+1C2435 |1C2436
TUF L TUF L TUF L TouUF ~ L 1our L 1oPF L I2PF PF
S Y W T, Y Ay T, %7 T, & T, 3% T, 8%
T ®E i85 i85 §85; 0 §85; 0 GrOERM |7 Bt CERM 17 G, oM
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA . =
Jicz410 ch411 102412 PLACENENT_NOTE:
1UF — 1UF — 10UF
2 igg p igg 2 igﬁ’@w 10uF caps are shared between DRAM
285 285 35 Di stribute evenly.
68 23 22 21 20 _=PP1V8_S3_NEM . N
CRI TI CAL
Jicz430 12431 |1 2432 |1 (2433 Jicz43
1L5|F f— 1L5|F f— 1QUF —1 DUF 12PF
2 i\z 2 i\z 2 28\2 RM 2 28\2 RM 2 ) CERM
435 435 585 585 >

=PP1V8_S3_MEM

=PP1V2_S3_NMEM VDD2

3|&[R|®

Al0

5|&5|5|5

c
=
o

=PP1V2_S3_NMEM VDDCA

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

=PP1V2_S3_MEM VDDQ

ull

U2400
LPDDR3- 1600- 32GB
EDFB232A1NA

FBGA
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VSS|

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

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

TTILE

LPDDR3 DRAM Channel

B (00-31)

d} Appl e I nc.
®

R TONEET sz |
051- 1573 D
8.0.0

500 500
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 26 rmy—VEM B_CAA<O> - R2 | cao FBGA pco| P9 =MEM B 0> 70 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
76 70 2 Oy VEM B_CAA<1> . P2 | ca1 SM 1 CF 2 Q1| N9 =MEM B 1> 0 A4 SM2 oF 2 B5
76 70 24 [T MEM B _CAA<2> > N2 | caz De| _N10O =MEM B 2> 70 A5 s
76 70 24 @M‘—m CA3 pga| N1l =MEM B 3> 70 A6 E4
76 70 24 [T MEM B _CAA<4> > M8 | caa Doyl M8 =MEM B 4> 70 ALO |\ ES
76 70 24 EM‘—Q CA5 Do ML) =MEM B 5> 70 U3 F5
oo NMEMB CAA<6> g  E3lcas DQs|_MLO =MEM B > 0 U4 Ji2
w00 mmy—VEM B CAAST> g  E2lca7 por| M1 =MEM B 7> 70 03 K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM B 8> 70 Us L6
76 70 24 (TR MVEM B_CAA<9> > <2 | cag Dol _F10 =MEM B > 70 u10 vss -V
pQLo| _F9 =MVEM B 10> 70 N4
76 24 7 MEM B CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM B 11> 70 o8 23 22 21 20 =PP1V2_ S3_MEM VDD2 A8 OM T_TABLE NS
ooy MEM B CKE<1> g = Kilcker CRITICAL pQL2| E11 =MEM B 12> 70 A9 CRI Tl CAL R4
bo1a| E10 =MEM B _DO<13> o D =
o o> MEM B QLK P<0> _g 33|k T para| E9 o= =NVEM B DO<14>  —m o, D5 T2
76 24 7 EM‘—JZ CK_C DQ1s5| D9 =MEM B 15> 70 D6 T3
bt T8 =MEM B DO<16> o & -
7624 23 7 M B L<0> L34 cso* DQL7| T9 =MEM B 17> o HS L]
o mmyMEMB CS L<1> g L4d cs1 DQLg|_T10 =MEM B 18> 70 H6 H
pQLo| T11 =MEM B 19> o Hi2 | VDD2
L8 [ pvp DQo|_R8 =MEM B 20> 70 J5 c3
G8 [pvi pe1| RO =9 =MEM B_DQ<21> o J6 D3
78| v bop2| RO =NEM B_DO<22> o KS =
= D8 | pvB D3| Rl =MEM B 23> 0 K6 =
pQeal C11 =MVEM B 24> 70 K12 VSSCA | &4
75702020 ry— VEM B ODT<0> g I8 icpT Dces| CLO =MEM B 25> 7 L5 P3
D6| 9 =MVEM B 26> 0 P4 v
MEM B ZQ<0> B3 |70 b7 C8 =MEM B 27> 70 Ps a4
MEM B ZQ<1> B4 |zcn DQes| BLL =MEM B 28> 0 P6
pQeo| _B10O =MVEM B 29> 0 us B6
VREFCA Dol B9 =MVEM B 30> 70 w B12
VREFDQ DB1| B8 =MEM B 1> 70 %6
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
paso_d L1l o——= M B DOS_N<O> Va:n 30 & £o
ps1_d _GL1 =MEM B N<1> . 8 | |ypoca F6
Dgs2_d P11 =MEM B N<2> 70 L2 F12
DQ837C D11 =MVEM B N<3> 70 e =
@
SS
DSO_T| L0 g =MEM B DOS P<0> gy o 2 22 m 20 _=PP1V2_S3_MEM VDDQ , All VSSQ Mo
U pQs1_T|_GLO =0 =MEM B_DQS_P<1> D ™ c12 K10
pos2_T| P10 o=t =MEM B_DQS P<2> D E8 L9
pQs3_T|_DLO o= =MEM B_DQS P<3> D E12 M6
- G12 ML2
o e 2 =
NCx—22 NC[—XNC
R3 NC H1l R6
39 | [vono T6
J10 T12
68 23 22 21 20 _=PP1V2_S3_MEM VDDQ <8
K11 —
1C2500 [+ C2501 |1 C2502 |1C2503 |+C2504 [+C2505 |[:C2506 JiC2507 L12
0. 1UF —0.1UF ——1 —|— 1UF —— 1UF — 1UF —— 10UF 10UF N8
109% — 10% — 10% —— 10% —— 10% —— 10% — 20% — 20%
—Flv 21gv 5 1oV o 10V 5 10V o 10V zggv zggv NL2
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603 R12
Ull
o0 20 22 21 20 _=PP1V2_S3_MEM VDD2 ) =
CRI TI CAL CRI Tl CAL CRI TI CAL
1C2520 [+ C2521 |1 C2522 |1 C2523 |1 C2524 [+ (C2534 |1 (C2535 [1C2536
UF TUF L TUF L T0UF = L 10U L 12PF L I2PF PF
10% 10% — 10% — 20% —— 20% —_ —_ —_
10V 10V 3 58V 50V W W
2 X8R 2 X8R 2 X8R 2 X5R- CERM 2 X5R- CERM 2 8>CERM 2 8>CERM 2 8>CERM
402 402 402 0603 0603 2 2
o8 23 22 21 20 _=PP1V2_S3_MEM VDDCA =
1C2510 [1C2511 |1 (2512 PLACENENT_NOTE:
1UF 1UF 10UF
18y — 18% o 5% 10uF caps are shared between DRAM
2 2 2 N .
3B 3B 3REsERM Di stribute evenly.
on 23 22 21 20 _=PP1V8_S3_IVEM =
CRI Tl CAL
1C2530 [+ C2531 |1 C2532 |1 C2533 |+ C2537
TUF - IUF —— I0UF = - I0UF 12PF
—I;w S 1% S 38y S By —I; Y
X5R X5R X5R- CERM X5R- CERM g CERM
402 402 0603 0603 2
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LPDDR3 CHANNEL B ( 32- 63)

00 600
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 24 rEy—MEM B_CAB<0> - R2 | cao FBGA Dol P9 =MEM B 32> 0 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
70 10 2« [y VEM B_CAB<1> - P2 | ca1 SM1oF2 oL o =MEM B 33> 70 A smz o 2 B5
02 ooy VEM B CAB<2> g  Nicwp DQe| N10 =MEM B 34> 0 A5 cs
76 70 26 ry—VEM B CAB<3> - N3 | caz pog|_NL1 =MEM B 35> 0 A6 E4
00 oy VEM B CAB<4> 5 =~ Micam pQu|_MB =MEM B 36> o AL0 | |\ ooy E5
76 70 24 (TR MEM B _CAB<5> * F3 | cas DQs|_ M0 =MEM B 37> 70 U3 F5
76 70 24 (TR MVEM B_CAB<6> e E3 | cn6 DQs|_MLO =MEM B > 70 w Ji2
76 70 24 EM‘—EZ CA7 DQ7|_ML1 =MEM B 39> 70 us K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM B 40> 70 Us L6
76 70 24 (TR MVEM B_CAB<9> > <2 | cag Dol _F10 =MEM B 41> 70 u10 vss -V
DQLO|_F9 =MEM B 42> 70 N4
76 24 7 MEM B CKE<2> K3|ckeo OM T_TABLE b1l F8 =MEM B 43> 70 68 23 22 21 20 _—=PP1V2_S3_NMEM VDD2 A8 OM T_TABLE NS
ooy MEM B CKE<3> g = Kilcker CRITICAL pQL2| E11 =MEM B 44> 70 A9 CRI Tl CAL R4
para| E10 =MVEM B 45> 0 D4 RS
v 207 MEM B CLK_P<1> 93|k T pQ14| E9 =MEM B 46> o 05 T2
76 24 7 EMM‘—JZ CK_C DQ1s5| D9 =MEM B 47> 70 D6 T3
bt T8 =MEM B DO<48> o & -
76 24 22 7 M B L<0> L3{ cso* DQL7| T9 =MEM B 49> 70 H5 5
7624 22 7 MEM B_CS L<1> L4] cs1* pQLs| T10 =MEM B 50> 0 H6 H2
M= - 9 pQLo| T11 =MEM B 51> o Hi2 | VDD2
L8 [ pvp DQo|_R8 =MEM B 2> 70 J5 c3
G8 [pvi pe1| RO =NMVEM B 53> . J6 D3
P8 | pve pee2| R10 =MVEM B 54> o K5 Fa
= D8 | pvB D3| RL1 =MEM B 55> 70 K6 &3
pepal C11 =MVEM B 56> 0 K12 vsscAl [ &
76702022 ry— VEM B ODT<0> g I8 icDT Dces| CLO =MEM B 57> 7 L5 P3
D6| 9 =MEM B 58> 0 P4 v
MEM B ZQ<2> B3 |70 b7 C8 =MEM B 59> 70 Ps a4
MEM B_ZQ<3> B4 |zqn Desg| Bll =MEM B > 7 P6
peeol B1O =MVEM B 61> 0 us B6
VREFCA DQBol B9 =MEM B 62> 70 w B12
VREFDQ DB1| B8 =MEM B > 70 %6
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
paso_d L1l o= =VEM B_DOS N<4> Va:n 30 & £o
pos1 g Gll o= —VEM B DOS N<5> = 5 B8 1 lvooca £S
DQs2_d P11 =MEM B N<6> 70 L2 F12
pgs3_d_ D11 =MVEM B N<7> 70 e =
]
SS!
DoSO_T| L0 g =MEM B DOS P<4> 1 o 2 22 m 20 _=PP1V2_S3_MEM VDDQ , All VSS9 Mo
U DQs1_T| GLO o= =MEM B_DQS_P<5> O Cl2 K10
pos2_T| P10 o=t =MEM B_DQS P<6> D E8 L9
pQs3_T|_DLO o= =MEM B_DQS P<7> D E12 M6
- G12 ML2
o e 2 =
NCx—22 NC[—XNC
R3S NG H11 R6
39 | [vono T6
J10 T12
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDQ <8
K11 =
1C2600 (1 C2601 |1 C2602 |1C2603 |1C2604 [:1C2605 ([:C2606 JiC2607 L12
0 1UF -0 1UF L1 L TuF L TuF L TUF L TouF TOUF N8
16% — 10% — 10% — 10% — 10% — 10% - 30 - 59%
—Flv 21gv 5 1oV o 10V 5 10V o 10V 5 25V S 25V N12
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 0201 402 402 402 402 0603 0603 R12
ul1
o8 23 22 21 20 =PP1V2_S3_NMEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
1C2620 (1 C2621 |1 C2622 |1 C2623 |1 C2624 [+ (C2634 (1 C2635 [1C2636
TUF L TUF L TUF L TouF T L TouF T LI2PF L IoPF PF
10% —— 10% — 10% — 20% —— 20% —_ —_ —_
10V 10V 16V 58V 50V W W
2 X5R 2 X5R 2 XsR 2 X5R. CERM 2 X5R. CERM 2 8>CERM 2 8>CERM 2 8>CERM
282 282 282 06803 0603 2 2 2
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA B
1C2610 [1C2611 |1 (2612 PLACEMENT_NCTE:
B =1 %gqf " 10uF hared bet DRAM
10V [ 10V Y uF caps are share et ween -
2 Z‘l(ng 2 Z‘l(ng —F 625%‘39"" Distribute evenly. SYNCII !\iltSTEF\EJ4l M._B SYNC DATE=02/ 06/ 2013
1 LPDDR3 DRAM Channel B (32-63)
BTG NOVEET sz |
o 23 22 21 20 _=PP1V8_S3_NEM - d} I 051- 1573 D
e Inc.
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I ntel

recomends 55 Chm for

CMD/ ADDR, 80 Chm for CTRL/

« =PPOV6_SO0_MEM VTT_A

CKE, 38 Ohm for CLK

7670 20 56 )
° oo MEM A_CAA=O> IAAAZ T9% 17 20W 20T WF 1C2700 1C2730
7 70 20 Ey— VEM A_CAA<8> R 56 1 2 ! AT o
76 70 20 [Ty VEM A CAA<6> R 56 1 2 o 6% §
7: 70 20 Ty VEM A_CAA<7> R 56 1 /\N\’z 1% 17 20W 20T WF [ —F %%&QM X5R- 1 —F Ogg-looe
7 70 20 (y—VEM A_CAA<E> R 56 L AANZ oo oo
76 20 7 [TR). MEM A CLK P<0> KR 39 1 2 °
720 7 y—MEM A_CLK _N<O> R 30 L N\ TRITZOW 20T o 02477%% 1 C2477%§
6207 2 g
DM A cke<0s R RN R T
60 2 oy _NVEM A_CAA<4> R AN IR I T B XOR L |7 ST deR
7 70 20 (ry—VEM A_CAA<3> R 56 L AANZ oo oo
76 70 20 NMVEM A _CAA<2> A 56 1 2 ° 4
e T NEMA CAASL>  RI7IZ 56 s oAz TRTEWIIW 1 1703 |1 C2704
o 47UF 47UF
76 70 20 [Ty VEM A CAA<O> R [ 56 L AN oo oo AT7UI = 0, 47U
76 70 21 [TR). VEM A _CAB<9> N L 56 1 2 L |2 &rvixsr |2 Aev xsr 1
76 70 21 [TR). NMVEM A _CAB<8> A L 56 1 AAN2 ° 01 01
7 70 21 rmy— VEM A CAB<6> R [ 56 1 AN % 17 Z0W 20T W
%m0 oy MEM A _CAB<7> R 56 1 2 W IT20W 20T W 3
° 1 1
BB MM A G U SN T4 [ 62705 |1 62700
o MEM A CLK N<l> K 39 1 2 THTT2OWTZ0T W b |2 SFRM XSR-1 |2 CFRM X5R-1
76 21 7 (TR MEM A CKE<2> a 82 LAAN2 ° 1 T
76 21 7 oy VEM A_CKE<3> R 82 1 AAN2 T9% 17 20W 20T W
7 70 2 Ey— VEM A_CAB<4> R 56 1 , 1% 1720W 20T WF s
7 70 21 rmy—VEM A_CAB<2> I~ 56 1 2 ° 1C2707 1C2708
72 7 2 my—MVEM A_CAB<3> R 56 1\, TR ZOW Z0T W [ %%O/MUF - gg/nup
7 70 21 rmy—VEM A_CAB<1> R 56 1 2 d S A" ]2 A g
e m_ MEM A CAB<0> R 56 1mz T7% 17 20W 20T WF T M GR1 M X5R- 1
7207 oy MEM A _CS 1<0> R 82 1 2 W IT20W 20T W [
76 2120 7 (T MEM A CS L<1> K 82 LAAN2 101/zuw il »——I_
A 82 i 1
76 70 21 20 (ry—VEM A_ODT<0> LAAN 1o WSO C2477(L)Jg
%
2

BINO
<O

5
=z
£
x
[
»
o

3
5

X83 - CERM- 1

—~1F=
G)G‘NI\)Q

« =PPOV6_SO0_MEM VTT_B

0 56
75 70 22 > VEM B_CAA<9> Q LA A1 1 02O 2710 L2731
7 70 22 Ey— VEM B_CAA<8> R . 56 1 2 A7 e
7 70 22 [y VEM B_CAA<7> R 56 1 2 J % ¢
7: 7 22 ry— VEM B_CAA<6> R 3 56 VT T 20w 20T RV X5R- 1 —F Ogg-looe
76 70 22 rmy—VEM B_CAA<5> R 151 56 LAANZ o oo
72 7 oy MEM B_CLK P<0> R 39 1 2 1%
72 7 y—MEM B_CLK _N<0> R 9 30 LWV, TRTIOW T 02477%% 1 02477%2
e E NEM B CKE<1> a2 8 82 2 /\N\/z T% 17 20W 201 MF Yo 1. Yo
72 7 ry—VEM B_CKE<0> A 82 1 \AN2 RV X5R-1 |2 CERM X5R- 1
7670 22 my—MVEM B CAA<4> R 9 561 2 1% 1T 20W 20T W 1 01
76 70 22 rmy—VEM B CAA<2> R 0 56 LAANZ— o oo
76 70 22 (rmy—VEM B_CAA<3> R 56 1 2 1%
770 2 y—MEM B CAA<1> R 56 L N\ TR ITZOW 20T W 2713 |1 C2714
g 47UF 47UF
76 70 22 rmy—VEM B_CAA<0> R 56 LANNZ o oo ATUF ——Q, 47U
76 70 23 [TR) VEM B_CAB<9> N 56 1 2 M XER 1 |2 AR X5R 1
76 70 23 [TR) MEM B CAB<8> A 56 1 AN ° 1 01
7 70 22 [y VEM B_CAB<7> R 56 1 ANN2 % 17 Z0W 20T V-
7 70 22 rmy— VEM B_CAB<6> R 56 1 2 1% 17 20W 20T W
° 1
LB MeME s BTOE ST Ty | G27ds | caris
76 23 7 [Ty MEM B CLK P<l> 39 1 2 TRTPOW 0T RM X5R-1 |2 CERM X5R- 1
76 23 7 [T MEM B CKE<2> a 82 LAAN2 ° T
7 2 7 y—VEM B_CKE<3> R 82 1 A\AN2 % 17 Z0W 20T V-
76 70 22 y—MVEM B_CAB<4> R 56 1 2 1% 1720W 20T W
7 70 2 [y VEM B_CAB<2> R 56 1 2 o 2717 12718
- ZZE MEM B_CAB<3> R 56 L\, TR ITOW 0T ATUF == 0, 47UF
76 70 23 y—VEM B_CAB<1> A 56 1 2 ° . |2 .
e E MEM B_CAB<0> R 56 1mz 1% 17 20W 20T W M OGR- 1 M X5R- 1
722 7 oy MEM B_CS 1<0> R 82 1 ;1% 1/ 20W 20T W
76 23 22 7 MEM B _CS L<1> I 82 1 2 °
g AAAY, T% 17 20W 20T V-
78 70 23 22 ry—VEM B_ODT<0> A 82 1 2 2719

VvV T% 17 20W 201 VF
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7 6 2

CRI Tl CAL
OVl T_TABLE
- PCI E_TBT_R2D C P<0> )
o p-PALE TBT R2D C Pe0> (2800 - I—W—um% Y¥-cemroroTL i PCLE_TBT_R2D P<0> 439 | pere o U2800 PETP_o| A5 _u PCIE_TBT_D2R G P<0> |—|CZ%4(1)UF’ o SR G D
»n PCl E_TBT D _N<O> AALO 1 y
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R X5R- CEEM 2 TBTBST_SS 32 |gg By <Ral :
FBx_31 TBTBST_FBX ! Max Current = 2A?
34 lsme ZEGRUR0.060MM | Lo e
SYI =
28 25 NO STUFF 1 2 5
L |'R3092 1C3094 1C3089 R3096 o .
Second FET needed for ZO/3Q 2K - 0005;313UF oD D — 1?)%/0':;: M.:lé% NO STUFE
dual -port designs. 1f ; - C3096 1 1C3097 (1 C3099 [1C3001 |+ C3002
i ? gFb eR NI NI IR MR R 2 G5 b, toye L L ToUF © L0 0010F - T2PF I2PF
<R2> G\D TBTBST SGAD <Ro> égz 2 égg 2 8 emn |2 é}g we |2 é}; G
WLQ(falling) = 1.22 * (RL + R2) /| R2 %ﬁ@gaw BTHES: 35 1206~ 8 0402 0201 0201
WLQ(rising) = WLQfalling) + (2uA * R1)
WLO = 4.55V (falling), 4.95 (rising) ?DDi i:?éteezatciage Vout = 1.6V * (1 + Ra / Rb) J:‘
no XW necessary.
Q088
51| DVN5LOBVK- 7
| Sorses 1R3088
_| VER 3 3030K
o 2w
D . i
TS G|2 Max Vgs: 10V 2
TBTBST_SHDN DI V
'R3087
330K
2 2 p—
--_ 17 26 38 39 75
BATLOW | sol ati on
0 =PP3V3_S4_TBT . 2 es
W%%Eﬁ%g zH SYNC MASTER=T29 RR SYNC DATE=11/19/ 201 A
SYM VER 3 & e
* Pul | -up on RR page R
e PM BATLONL  S[BT o =TBT BATLON L gy - Thunder bolt Mobi |l e Support ]
~ — TBT BATLOWL d} Ap | | © OI 5!’1_E155E73 b
- - ple Inc.
S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 30 G: 120
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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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices. PP3V3 S4 TBTA
s _=PP3V3_S4 TBTAPWRSW X 2
Noni nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CR&IZC'\sA; 1 C32801: 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12Wmi ni mum) C:3220 J
2E60UE Lt 2208 - L 0" 1UF IHVS3  890mA  830mA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W . Lé.a,_: | s aua_nvooeL=TBT_Mx
i%ﬁo? 922 f__ Tz g st-Sé 2 VDD
Ry 2| xoR cEREL 2 2 X8R CERM PP3V3 S4 TBTAPWR ., NDLVOI DTRE 01 L
19 Vv3p3ouUT| 18 NECK, W, DTH= X Both C s) L
=PPHV_S4SW TBTAPWRSW 20)veF3 12 Ppgvsﬁi:éve S4_TBTAPVR TBT A DPR N<1> l%' ngjy?m ] e
08— 1 s OJT( 14 = - 77T 2s (OO} TBT A D2R P<1> 0. 47UF M X5 T 77 IBT A D2R C N<1> 7 |te- TB_E 15 TBT A Cl O SEL am s
15. 75V Max 7w EEHR| VAL TAGESTEV 7T s ) C3276 1|2 2 TBT_A D2R C P<1> 8 |re+ AUXI O EN_24_TBTDP_AUXI O EN am s =
C32851 1C3286 |1C3211 0. 47UF |é%§‘}\44>‘( 2or op po 6 _TBT A DP_PWRDN m -
G2l L CB}Zu}l:O TrE 10" 0. 106 — —— 1QUF ::g ot UF DP TBTPA AUXCH C N —C3230 1 » DP_TBTPA_AUXCH N 1 e
BT T, 382/’ D3I SATRGP XsR_gé > 2 iV e |2 %g 7 D T ETPA AUXCH G P 0. 1UF I}< é“%.gm » DP_TBTPA_AUXCH_P 2 Jaux+ Py AUXI O | 23 TBT_A_D2R1_AUXDDC N 6 -
X5R- CERM X8R N 201 402 402 77 5B C3231 1 (ro AUXi O+ 22 TBT A D2R1_AUXDDC P ,,
16 |eENHVU FAULTZ| 4 : 0. 1UF X5R. SRy 20, DP_TBTPA DDC DATA 4_|pbC_DAT TBT: RX_1
20 DP_TBTPA K S Ibbc_cLk
- D =TBTAPWRSW EN 5 [eN ISET_v3P3/ 8 7| TBTAPWRSW | SET_V3P3
27 25 (TR TBT_A _HV_EN 11 |Hv_EN I SET_s0 10.: | TBTAPWRSW | SET_SO 25 ¢om TBT_A CONFI G1L_BUF 16 |cA DETOUT ca peT 18 TBT_A CONFIGL_RC 28
o0 20 ry—=1BT_S0_EN 17 lso ISET_s3 9 | TBTAPWRSW | SET_S3 o DP TETPA M. C Pe<i> C30232%U1F 2 .. DP TBTPA M P<i> 11 |ops
ao T TBTHV: P15V TBTHV: P15V DS TRTPA ML G N<1> ; 2 - DP_TBTPA M. _N<1> 10 |op.
) R3210' |'R3211 R3212 m 1 C3233 112 Mo 10 DP A LSX M. P<i> .
NEEEEE 12V See 226K 22.°6K 36. 5K 0. 22UF ! 'Z8% §,3Y oMo |20 _DP A LSX_M_N<1> o
E1EEN bel ow 53 & [ 2 TBT A LSTX 14 | STX 1Py
1/ 2 20w 20w s TBT_A_LSRX 13 | sRX (160 TBT: LSX_A_R2P/ P2R (PIN)
201, 2201 2201 <
n TBTAI ET R <RV3P3> 12 17
TBTAPVWRSW | SET_S0_R s omDP_TBTPA_HPD HPDOUT . TBT A HPD "
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§22163K 2R§%1K4 requires two R's per HV 2= &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 K.
2 2 =
<RHVS3> <RHVSO0>  ILIM = 40000 / RISET B
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF 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
Non nal Mno o hex FERR- 120- OHM 3A
I HVS0/ S3  1120mA  1090mA  1170mA (12W m ni num " -
* 1 2 PP3V3RHV_S4 TBTAPWR F
0603 N W, DTH= . TBTACONN 1 C
AGE=T!
caze0:| 32001 ey RaZ01 S P
b U T TBTACONN 20 RC 1,55 2 A Vo 15. 9v) C3205 1
NP06§¥ 2 X7R- CLRY 2 RESK W BTHEG: v 0. Olkéz
1C3201 AT i s CRRY 2
— - 1UF 01 GND_VOI D=TRUE
D val p=TRE B T 3}{ . CRI TI CAL 327 Both Cs)
(Both C s) 0402 . . : 4| TBT A R2D C P<0>
3274 1 TET oo P e " a u TBT A R2D P<0> 0. 22UF I';EZ_ﬂY‘ B
7 s (oo} TBT _A D2R P<0> O 47UF W 77 TBT_A D2R C P<0> - - L J_ el *— " BT A R2D N<O> C3271 1 TBT A R2D C N<O> amyzs o7
77 2 o TBT_A_D2R_N<0> 751 7 TBT_A D2R C N<O> - - FHEHE = - [— 0. 22UFI|'§§FZ_87§Y'
o. 47UF I'W Qo o TRE 20 Vo D TRE TBT: RX_0 SHELDPIRS TETACONN, 7 C
R3294| 13295 e 33200 »
12 20w B2lomwp F RTSTH  GNDO o
201, 2201 B4l 5 covelcl  M_LANEOP o
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 56 M. LANEON
O CONVFl @ - o
C3278 1|2 | B8 | 5 ooz G\DL o]
7 2 > DP_TBTPA M_C P<3> S 52UF I';E‘E‘%Y_‘ » DP_TBTPA M__P<3> -— - B1O | 0 i Lanesp M_LANELP G| B9 - - DP A LSX M_P<1> .,
o DP_TBIPA M._C N8> 357§ 1| » 1, DP_TBTPA_M._N<3> -— - BL2 [ § v anesn ML_LANEIN o BLL - - DP_A LSX_ M _N<1> 41
‘—”—muy—mv—’n - B14 = GND3 B13
0. 22UF I %5%’ 8251 TBT: Unused | B16 g AGL\‘;“OP NL*LANEZPg B15 TBT: LSX_R2P/ P2R (P/N)
B18 | 5 AUX CHN  M_LANEZN o | B17
B20 [ 5 1o pur RETURN ¢, | B19
- PORT B GND_VOl D=TRUE
SHIELD PI NS J C327§B°‘1h €9
dddddd 0. 22UF TBT_A D P<l> 25 7177
9 9 b - - TBT _A R2D P<1> 27 1 TBT A R2D C N<1> ames
- - TBT _A R2D N<1> 0. 2oUF 58y
=20 _1BT_A D2R1_AUXDDC P - 514- 0876 = TBT: TX_1
20 _1BT_A D2R1_AUXDDC N ;
TBT: RX_1
s _1BT_A HPD .
s _1IBT_A CONFI GL_RC JiCBZOZ DP Source nust pul |
CON 1UF down HPD input with
2 O} TET_A FI G2 RC > %ogp greater than or equal 470k R's for ESD protection
- CERM R
t 100K (DPv1. 1a). AC- | ed I's.
R3252'| |'R3251 (32941 13295 |'R3241 0201 ° ¢ 2) | on Accoupred signais
1M iM [y = . PE 100K . -
% 5% 330, % —— —— 330/0 5% = Si nk HPD range:
v Zﬁ}@/ 20w xg‘Ffz 2 ;g}f %ZOW High: 2.0 - 5.0V
: 12 2 ' 0281 0501 2 ' Low: 0- 08V NC _MASTER=T29 RR SYNC DATE=10/ 26/ 2013
T
1L Thunder bol t Connect or
d} Appl e I nc. 05 1573
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
I 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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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
« _=PP3V3_S4 TBTBPWRSW ) 2 PP3V3_S4 TBTBPVR
Noni nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CRITI CAL 1 1 1 1 IHVSO  890mA  830mA  930mA (assumes 15V, 12W i ni mum) C3320J
C3387 C3380 C338 | o
2S0UE -t 2208 - L 0" TUF IHVS3  890mA  830mA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W R — S GNAL_MODEL=TBT_MUX
om0 o il v
oﬁ&fiai sm2 XoR CEREL 2 Z 35, C5RM PP3V3 _S4 TBTBPVR GND_ VOl D=TRUE o1 E%L D
19 Vv3p3ouUT| 18 N TH=0. Both C =
20] vapa NEESSYLD 337740 Y = CBIL05024
o _=PPHV_S4SW TBTBPVRSW ) ) ar 12 PP3VSREM, 54 TBIBPVR 77 s g $S¥ g gg gﬂz 0. 47UF I@Zﬁ%?’}—l 2 TBT B D2R C N<1> 7 g N R 15 TBT B GO SEL 2
15. 75V Max = )VH\/ VA AmA ey N 7771 25 GO} C3376 12 e o -+ TBT B D2R C P<1> 8 |1+ AUXI O_E 24 B DS_KUX U_E(I @mzs 2
1 1 L] C33851 1C3386 |1C3311 0. 47UF |é%§‘}\4>\(r§ pp P 6 TBT_B_DP_PWRDN am =
G312 263310 ORI AL 0.1UF —— - JOUF ~ —- 0 1UF C333 » DP_TBTPB AUXCH N 1 auxe
= = %t 033%31?%10@ XsR_gé T T2 6% en T %g " =P T8I QUUXX$ g N S IUF I}< BR 3% . DP_TBTPB_AUXCH_P 2 |ax+ ey Ao |28 TBT_B D2RL_AUXDDC N s -
R N 201 702 402 D C3331 1o 0 ] 15 AU O 22_TBT_B_D2RI_AUXDDC P 1 7
16 |eENHVU FAULTZ| 4 : 0. 1UF XBR. (LR 20, DP_TBTPB_DDC DATA 4_|pbC_DAT TBT: RX_1
o > =TBTBPWRSW EN 5 |en I SET vapg 8 1| TBTBPWRSW | SET_V3P3 o DE_TBTPB K S fooc_ak
%0 25 (TR TBT_B HV_EN 11 |Hv_EN | SET_s0| 10 TBTBPWRSW | SET_SO 25 ¢om TBT B CONFI G1L_BUF 16 |cA DETOUT ca peT 18 TBT B _CONFIGL_RC 20
o0 20 ry—=1BT_S0_EN 17 lso ISET_s3 9 -] TBTBPWRSW | SET_S3 DP TBTPB M. C pei> —C3332 142 DF TBTPB M. P<i> 11 |ops
; . 28 5 ”
- Temy pisy) | reprsy | - o v =N a4 o oo per —
12V See R3310 R3311 R3312 '—”'zn%—%v—' DPM.O* SX_ M. _P<1> 2077
dNfeofopnl o ! bel 22. 65 202. 6K 3o . 5K 0. 22UF! | &858’ 8201 TBT B LSTX 14 | sx pPMO| 20 DP B LSX M._N<1> 20 77
el ow 1/ 200 M‘éow Sow - TBT_B_LSRX 13 | s (e TBT: LSX_A_R2P/P2R (PIN)
201,( ],201 2201 Can (e
TBTB ET R <RV3P3>
» TBTBPWRSW | SET_SO0_R 25 M} DP_TBTPB_HPD 12 |yppour weol 17 TBT B _HPD 0
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§23163K 2R§%1K4 requires two R's per HV 2= &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 K.
2 2 =
<RHVS3> <RHVSO0> I LI M= 40000 / RI SET - C
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
: TL360 Thunder bol t Connector B
Noni nal Mn Max
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W ni ni mum) FERR- 120- OHW 3A
* 1 2 PP3V3RHV_S4 TBTBPWR F
0603 N DTH=0.
A TBTB N 1
33601 C€3300: MR R3301 2 ety p——
§§%2 i TBTBCONN 20 RC 1,34 2 R B g ovy C3305 1
NPO- X7R- - . 01UE
0201 402 1 C3301 NESK W, PTH=0. 156w 0-0 Lé&/’ B
— - 1UF Ml XSR- GERY 2 GND_VOI D=TRUE
D val p=TRE B T gkfce CRI TI CAL 337 Both C 5)
- CERM
37(480”' C 9 0402 TBT Di r DP Dir DP Dir TBT Di r TBT B R2D P<0> O 22UF I—z'w—%m TBT B R2D C P<0> s ninr
7 n s o IBT_B D2R P<0> o 47UF W »n TBT_B D2R C P<0> - - J_ - - R ROD NeO~ C3371 115" 2" _TBT B R2D C N<O> s nnr
77 2 g—IBT_B D2R N<O> 751 skl 7 TBT B D2R C N<O> - - B F e - - o o 22UF||_W
o. 47UF I'W abva o TRE 20 Vo o TRE TBT: RX_0 SHELDPIRS TETBCONN 7 C_
R339% 1 3399 /3200 : g ;
5 NDP- J44
Y ;)1 20?0W 2210 wp FRT-TH QW0 g
2 2 2410 covrar  M_LANEOP g
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | A6 0 O @ M__LANEON o
C3378 1|2 A8 | 5 anoe G\DL o | A B
77 25 [T DP_TBTPB_M__C P<3> 0. 20UF I—;g'zrﬁy—\ ~» DP_TBTPB_M__P<3> P - ALO | 5 M. LANE3P M._LANELP o [ A9 - - DP_ B LSX M_P<1>
o DP_TBIPB M._C N€3> 3379 1| » ., DP_TBTPB_M._N<3> . -— - A2 [ 0 U anean M_LANEIN G| ALL - - DP B LSX M _N<1> .1,
o B, Al4 — A13
0. 22UF | I 285 B,3Y TBT: Unused ALe [ O G4 GES o ALS TBT: LSX_R2P/ P2R (PIN)
| O AUX CHP  M._LANE2P
AL8 ¢ M__LANE2N o AL7
O AUX_CHN — O
2201 5 pp_PwR RETURN o | ALS
- PORT A GND_VOl D=TRUE
SHIELD PI NS J C337§B°‘1h €9
J1dd | o 2oUF sE3yL_TBT_B R2D C P<1> B
b - o IBT B R2D P<i> 73 1 2 20 _TBT B RD C N<l> e
- - TBT B R2D N<1> 0. 2oUF 58y
20 _1BT_B D2R1_AUXDDC P o 514- 0876 = TBT: TX 1
20 _1BT_B D2R1_AUXDDC N ;
TBT: RX_1
2 _1BT_B HPD
» _IBT_B CONFI Gl_RC JiCB302 DP Source nust pul |
2 TBT B CONFI &2 RC o/o:lu;: down HPD input with v
Lo, > g}é’ p— greater than or equal 470k R's for ESD protection
1 1 1 0201 to 100K (DPvl.1a). on AC-coupl ed signals.
R3352') |'R3351 (3394:| |[1¢3395 [R3341 =
12 9% 5%20W 330Pg§ p——— :}3830/0PF 5%20W = Si nk HPD range:
zﬁﬁ L61 0%(8\1':\/:2 2 6(5\0':{:1 2%1 High: 2.0 - 5.0V
Low: 0- 08V SYNC MASTER=T29 RR SYNC DATE=10/ 26/ 2013 A
umins
1L Thunder bol t Connect or
d} Appl e I nc. 05 1573
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
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THE POSESSOR AGREES TO THE FCLLON NG
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Il NOT TO REPRODUCE OR COPY I T
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s =PP3V3_S0_DDCMJUX

DDC Cr ossbar

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

DDC Pul | - Ups

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

DP++ spec viol ation, should renove!

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

DP_TBTSNK1_DDC CLK am s

DP_TBTSNK1_DDC DATA Vem X

DP_TBTSNKO_DDC CLK Van:i B8

DP_TBTSNKO_DDC DATA D e

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 SA 15
10 [ eng
2 qgn-DP_TBTPB DDC CLK 3 ine+ outB1+| 8
«»¢gr>_DP_TBTPB_DDC_DATA 2| e oUTBL-
ouTBO+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |gp ?9 seol 11
owsL BRAE? ol g =
sorses | SAI/SBI = 1: INA == OUTAO, INB == OUTBO °| &
ver 3 | 7] SAI/SBI = 0: INA == OUTBO, |NB == QUTAO
m
S G"‘ S —

= o TBT_DDC XBAR EN L |

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

TBTBST_PWREN L

Q3485
DWN5SLO6VK- 7
SOT563

29 25

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J14
TTILE

DDC Cr ossbar

d} Appl e I nc.
®

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

M SLP_S4 L s 1097 30 6 o6
s _=PP3V3_S5_W.AN PM SLP_S4 BTMUX L 4(U3520
SEL | OuTPUT o |1
L PCl E_ZWAKE_L ( BO) [ s
1 1 — —
R3561 C35169__ ° H ‘ AP_SOI X_WAKE_L (B1)
100K L v 901 X WAKE. N
Sow PB4 2 CRI Tl CAL =
o361 0201 U3s560 sl 6 AP _S0I X WAKE SEL am s
= NC7SB3157P6XG NOSTUFF
VER- 3 Bo| 3 PCl E_WAKE L oo SEERE R3520
0 _&AP_PCIE WAKE L 4ln B[l AP_SOI X_WAKE L @ , 0
oo AN
5%
f 1/§59w
NOSTUFF o¥b1
= R3560 BLUETOOTH
1«/%/\2 ww =PP3V3 S4 BT
1/5/W b
0201
0 1 8315UF1:0 BT _WAKE L oo 0
D> - 9%, NO_XNET_CONNECTI QN=TRUE
510 2 CERM X5R
USB3740 01 g3510 D|3
DN 6 USB BT P DVN32D0LFBA |
ORI TI CAL -2 T DENIQOOHA:3 | K
. USB_BT_COWN P__10|pp M2t USB BT N ey w0 v H
2 # SYNC MASTER=J41 SYNC DATE=11/01/ 201
74 65 USB_ BT _CONN N 9|pm PP_1Sx NC 1™ sfz Img T -
YR BT_WAKE Wrel ess Support
= T TN y
CE* 3 , 1 -
P R3512 d} Appl e 1 nc. 051-1573 | D
SI GNAL_MODEL=BT_MUX @D 150w 8 8.0.0
© SEL|outPuT %61 NOTI CE OF PROPRI ETARY PROPERTY:  |[mmm———
Lo [BT ek (1) HE R SRR I s e dvtl
H USB_BT (2) J_ THE POSESSOR AGREES TO THE FOLLOW NG R —
1 = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 120
= Il NOT TO REPRODUCE OR COPY I T e ——————
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OOB | sol ation
Ji S22 11 328 | ?@.336 « . =PPGV3_SOSW SSD.
2

' ' Ji
% - i%; —=igPF  —
2 2 - 2 - 2 - 2
T 2! 1 02 1mG 02 1mG 0201 G T 0
L

-1G)G BYPAS&LB710: 15 mm
71

? oA UF

PLACE_NEAR=J3700. 1: 3nm I XSR CERM
CRI Tl CAL CRI Tl CAL

L3700
FERR- 26- OHM 6A

74LVCLO0B 6| ~

2 SMC OOB1_R2D L a8
PP3V3 SOSW SSD _FLT 4 63710
M NZEEE*W EFES EEPPm 08 1

VOLTAGE=3. 3V Ne
3| 5 fr—
R3700*
514S0449 100K = ne
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SMC Reset "Button", Supervisor & AVREF Supply

R5127 72 55 30 oggry—CPU_PROCHOT_L S| GNAL_ MODEL=DIMN5L06VK_7
wa g =PP3V3 S5 SMC{ 1 0 2 PP3V42 GBH SMC SPVSR 5159
: 60y, DMNSLO6VK- 7
hob C51311: SOT563
S a7ee L g‘ — SMC12 PECI Support
2 2.
o586 2 s, =PP1V0O5_S0_SMC s
4443 42 40 35 30 GNDP PS\’/\ﬁ\l AVS! - PLAGE NEAR-B155. 6: SMMA s 9 SI GNAL_MODEL=CPU_PECI _FET
e =PPVI N S5_SMCVREF T
F 1 L_swvc PROCHOT  myw CRTI CAL
1
Desktops: 5V 51201 “‘W mqu 1R(3E)0]|'<00
Mobi | : 3.42V
ves 047tk — U5110 Hoow 9 15 qmPM THRMIRI P_L SI GNAL_MODEL=DMNSLOBVK_7
cemG% gﬂ VREF- 3. 3V- VDET- 3. 0 201 @159— -
w© SMC_TPAD RST L 6{WRL* (| PUsNoSOB049  RESET* |5 SMC RESET L D 50 40 7 54 71 210 DVN5LOBVK- 7
71 39 30 36 (ry—oMC_ONOFF_ L Tqmre* (1 PU) PP3V AVREE o N tmsss 73 38
SMC_MANUAL_RST_L 4 |pELAY ORI T1 CAL _FEFOUT 8 RECRS WD E L VER 3
1 4
0, ot L ~ o[ 51251 |:c5126
5% Lé°/ o iouE L L 10E A1 SMC_THRMIRI P s 5o
%29'\9’ X5R. S%RI\VII)Z 8% Vo T, ggp =
2 " 0201 X5R- 2 2 - CERM
SI LK_PART=SMC_RST 0402-1 0201
PLACE_SI DE=BOTTOM G\ID S’\/C AVSS 38 39 40 42 43 44
. mm
MR1* and MR2* nust both be |ow to cause nanual reset. @;EXE?:%W BIR=0. 1 mm 2038 CPU THRMTRI P 3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. 1583 R54]334
" " s ~=CHGR ACOK —_SMC BC_ACOK 15 30 5 MBTS%F%IE&g 722 CPU PEQI R LANAZ CPU PECl (.
— WARE_BASESTROE -
Debug Power "Buttons - 5251;(8 To Sve OB e b FromTo cPu PoH
26 30 39 71 PM_THRMIRI P j}y\/z PM THRMIRI Rt 1s 50 -5 PE 1
156w > %
= M 1
PLAGE NEAR-GB150. 2: 5\
! . o6 40 30 5 __=PP3V3_S5_SMC
SMC Crystal Circuit o w01 =PP3V3_S4 SMC
SMC USB d ock require these crystal s _=PP3V3_S0_SMC
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz
was1e SMC PME S4 DARK L R5167 100K 1 2
R5110 SMC_DP_HD_L |'S NOT USED ANY MORE w _SMC DP_HPD L R5168 100K 2 :" i;jgx g jﬁi
% xTAL AR SMC_XTAL_R 71 50 38 35 _SMC_ONOFE_L R5170 10K 1 2
1758w CRITI CAL w2 SMC SENSOR ALERT L RS172 10K 1 2 o% 1720w WM 201
2@3 Y2110 71 4038 s SMC_LI D R5171 100K 1 , 5% 1720W W 20T
12. 000MiZ>50BEM 10PF o SMETX L 5173 10K 1 5% 7w W70t
2 _SMC_EXTAL ) -13.0 L3 OPF-85C s _SMC RX_L 5T 74 100K 1 5, 5% 1720W M 201
1L 14 38 s _SMC_DEBUGPRT_TX_L 5175 20K 1 , ©% I720W W 20T
143 s _SMC_DEBUGPRT_RX_L g;g 20K 1 2 Z Z;m zFF ;gi
Nac waww SMC PVE S4 DARK L — =TBT WAKE L 25 SMC_TMS 1 10K 1 2 %
1 1 8 18 — 71 47
s PJ'_:lo __CEP]'_:ll ~WAKE BASESTRUE- = peas) Y ~SMC TDO D178 10K 1 S 5% 17 Z0W g 70T
-1 - _ " SNC TDI 5__79 10K 1 2 5% 17 Z20W 20T
2 2y 2 ggol e 30 _=PP1VO5_S0_SMC o z: SMG TCK DT80 10K 1 5 5% 1720W MF 20T
5% 17 20W V- 20T
. RyL12 s 30 3 _SMC_BC_ACOK R5187 100K 1 2
- rm—PM CLK32K _SUSCLK RIAAA 2 SMC CLK32K oy o = SMC S5 PWRGD VIN _ R5192100K 1 5 5% TZ0W W 20T
= PLACE_NEAR=U0500. AE6: 5. lmm o 2 SNS | NT L 51 3 1OK 1 2 5% 17 20W V- 20T
5% 1720W ™M 201
s
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 35 _SMC_THRMTRI P 5186 10K 1 o 5% ITZ0W zt 20T
5% 1I7Z20W 20T
1 a8 21 20 1 _SMC DELAYED PWRGD  R5191100K 1 2 il
5% 1I7Z20W 20T
o 3 SMC S4 WAKESRC EN R5190100K 1 2
5% 1720W ™MW 201
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s SMC_ADCD — SMC CPU HI | SENSE am -
s SMC_ADC1 — SMC_PBUS VSENSE 2
% SMC_ADC2 — BNVON, | SENSE "
o —sve @ - PCH SML1ALERT L 1,100,
w»m—SMC_ADC3 — M NRUItSENSE am = @—\@%\/7 APN: 998- 00296
2 com— SMC_ADCA — L N VSENSE am - v OM T_TABLE SPP3VAZ_GBH HALL °
s SMC_ADC5 — SMC_BMON DI SCRETE_ | SENSE J5250 D
mrmrrm;—@ CPUHYS HALL- EFFECT- MLB- J44
354001} SMC_ADC6 = SN[E CPL=J | SENSE am = R5217 . SM \ R5250
¢ SMC_ADCT7 — SNC_OTHERSV HI | SENSE - o> SMC_CPUHI_COVP_ALERT_L 13000, | NC*5—-0 O4—=xNC s bR 1.0, svcub
VAKE_BASE=TRUE <™ 5% 00 - /\/y\/ ° 36 38 39 71
s m—SMC_ADCS8 — SMC OTHER3V3 HI | SENSE 2 1728w 3[5ol6 o l
= SMCQIHERSVS HI I SENSE 0 z 5 ! 1 C5250
sn¢em SMC_ADCO — SNC DOR | SENSE am NCX—0 O=—xNC 402 0. 001UF
s SMC_ADCLO — SNC_LCDBKLT | SENSE e BMONHYS 2 W8 ceru
g SME ADCI1 = SEIPARJSESE oo R§343
o _SMC_ADCI? — "SVE.DDRIVE | SENSE . - SMC BVON GOV ALERT L 142 4 =
ooy SMC_ADC13 — SMC SSD | SENSE am e =
sneom_SMC_ADC14 __SMC _PP3V3S0_| SENSE a:, -
NG ADCLS e RERA | SENSE = R5216 PART NUMBER | QY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON
e, —=WRKE BASE=TRE— —— <9 * oD CPUTHVSBNS THM L 1 2
o SMC_ADCL6 —_ 'SME TPAD VSENSE ’\/5%\/ CPUTHRM_THRM SMC 677- 01216 1 | sueassy, PCBA, HALL EFFECT, X304 15250 CRI TI CAL
* = WAKE BASESTRUE <9 “ S =
o SMC_ADCL7 — SMC_PP5VSO_| SENSE 1l£‘§:1W R5214 639- 00525 ( PCBA, HALL EFFECT, X304) REPORTS TO 677-01216
% = NERRBVS0 I SENSE  myee 100 '
oy SMC_ADCIS — 'SV GPUDDR | SENSE . ; H ALERT_L LA\ 2—4 CPUTHRVLALRT: SMC
VAKE_BASE=TRUE 1770w
ez SMC_ADC19 — SMC_PCH | SENSE am - R5220 %
s SMC_ADC20 — SV CPU_ VSENSE am e gy TBTTHVENS THM L 1 ,v(\?/({,z TBTTHRM THRM SMC
w0 SMC_ADC21 — SMC | COPANEL | SENSE g - 156w R5210 Speci fy one of these BOM GROUPs.
1
ey SMC_ADC22 — SMC_CPU | MON I SENSE m « ooy TBTTHVENS_ALERT L L300, | rerriem ALRT: sve BOM GROUP BOM OPTI ONS
sso—SMC_ADC23 — srv(: TBT I SENSE am e Byl CPUTHRM BOTH CPUTHRM_THRM SMC, CPUTHRM_ALRT: SMC ‘ C
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 = ST: CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU
»_SMBUS SMC 4 ASE SDA _ NG SMBUS SM:Né’ ASE_SDA
- eyt ) TEST=TRUE SMC_SENSOR ALERT_L
,_BDV_BKL_PWWM — [SMC_SENSOR ALERT Lm0 )
=—RRE BASEA T ROE NG TESTorROE—— Speci fy one of these BOM GROUPs.
,_SMC SYS LED —_NC SMC _SYS LED o 50 00 _=PP3V3_S5_SMC
e cx rorne L= B e T o0 o o T
* Jp— RTENP = %EEW 1R5232 TBTTHRM BOTH TBTTHRM_THRM SMC, TBTTHRM_ALRT: SMC
° NG AN 1 CTL :—W 10K TBTTHRM THRM TBTTHRM_THRM SMC, TBTTHRM_ALRT: PU
3 o FAN L TACH W zglé?OW TBTTHRM ALRT TBTTHRM_THRM PU, TBTTHRM_ALRT: SMC
* = WARE BASESTRE —NO TEST=TRUE SMCBOARDI D: 16 TBTTHRM NONE TBTTHRM _THRM PU, TBTTHRM ALRT: PU
._SMC_5VSW PWR_EN = NG SV 5VSW PR EN - SMC CPU DBCPVR BD L SMC BOSRDLD = =
= WAKE_BASESTRUE NO_TEST=TRUE -
._SMC FAN 5_CTL —_NC SMC_FAN 5 _CTL R5233
=TARE BASESTROE N TEST=TROE 10K i i
0w L Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
» SMC Bl L_BUTTON L — NG SMC BIL BUTTON L 2¥é1
= WRKE_BASESTRUE —_NO_TESTSTRUE !
» VMEM EVENT_L — NC_MEM EVENT L SMCBOARD! D 8
—_m =
5 SMC_ PVRFAIL WARN L — NG SNC PURFAIL_VARN L
=PP3V3_S4_SMC .. 50 40 B
R5230 'R5282
oD SNE BGHSUSWARN L 10\ 2 PCH SUSWARN L P S4 SMC Wake Sources 10K
- 1/5’3',_/8w L3061
o¥b1 o010 00 10 _=PP3V3_S4 SMC
R6231 " D> =TPAD WAKE L — I SMC_PME S4 WAKE L ooy o0
- e L LA 2—B ACK_L . o o> BT WAKE L _
oy o R5295 10K
105%01\,\/ SMCWEL PV EN AN AW ot
P3V3SASW SNS_EN - NOSTUFF [
1= _SMC_SENSOR PWR EN [ — PBUSVSENSE EN - w5 _SM_SENSOR_PVR_EN R5294 10K A nnA 2 oo
TMAKE_BASE=TRUE —
= NOSTUFF
00 _SMC WFEI_PWR EN —_PM WAN EN o
TMAKE_BASE=TRUE —
M
TOp Bl ock S\/\ap 12y TPAD ACTUATOR EN LR5297 4\ 2100 TPAD ACTUATGR EN RC L SMC ACTUATCR ENL ..
201 1/20W SMC RESET_L 38 39 47 54 71 A
T
RC Pl acehol der to filter noise NOSTUEF i
on this signal towards SMC |1 O ! %%?:1 E%)()ZJQ 1 SMC_Pr 0] ect SUppOF t .
%
TZO%CERM ng%‘{z d} Appl e I nc.
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W LDCAT PO NT LP SO

oo ZPP3V3_SO_SMBUS PCH

W LDCAT POl NT LP R5300¢
uo500 1/ 28W
( MASTER) M

75 7110 SVMBUS _PCH CLK
VAKE_BASE=TRUE

"SMBus 0"

&
2

15710 SMBUS _PCH DATA
VARE_BASE=TRUE

XDP Connectors

J1800
( MASTER)

1 =SMBUS_XDP_SCL

Connecti ons SMC SMBus " 0" SO Connecti ons SMC SMBus "5" G3H Connecti ons
w1 PP3V3_S0O_EDP_SW « =PP3V42_G3H SMBUS SMC 5
'R5301| HoM Redriver (on R sMe R5350" IR5351 Internal DP sMC R5380' |'R5381 Battery Charger
A “Yo81g " 1 9 U5000 L83 25w 8300 U5000 s iéa%@ | SL6259 - U7100
(VWRITE: OxCC READ:  OxCD) ( MASTER) ML 1,5 (See Tabl e) ( MASTER) M0 1,5 (Wite: Ox12 Read: Ox13)

=12C HDM RDRV_ SCL 1 2 SMBUS SMC O_SO_SCL _ =l 2C TCON SCL - 171 SMBUS SMC 5_G3_SCL _ =SMBUS CHGR SCL .

TNVAKE_BASE=TRUE — VAKE_BASE=TRUE —
=12C HDM RDRV_SDA 1 2 SVMBUS SMC O_SO_SDA — =12C TCON SDA - 17 2 SMBUS SMC 5_G3_SDA _ =SMBUS CHGR SDA .,

TNVAKE_BASE=TRUE — VAKE_BASE=TRUE —

II L I| L

Battery
J7050
Battery (See Tabl e)

Battery Manager - (Wite: Ox16 Read: 0x17) __ =SMBUS BATT SCL "
_ =SMBUS BATT SDA .,

L

SMC SMBus "3" SO Connecti ons
« =PP3V3_S0_SMBUS SMC 3
Jaa
I nternal DP Sansung  LGD o R53901 1R5391
Par ade T-con - (0x10- Ox2F or 0x30- 0x4F) Y Y uUs000 iz%\ol% %6%%5\/
( MASTER) M, zyél

16 =SMBUS_XDP_SDA

SMC SMBus " 2" S3 Connections
« =PP3V3_S4 SMBUS SMC 2
SMC R5371(|)<1 11R|ZE)371 Tr ackpad
o 9 J4802
(|\L/JA§30TOE%) w2 20W | (wite: 0x98 Read: 0x99)

703 SVBUS SMC 3_SCL
VAKE_BASE=TRUE

SMBUS _SMC 3_SDA
‘VARE_BASE=TRUE

201, 2201

790713 SVBUS _SMC 2 S3_ SCL
MAKE_BASE=TRUE

797135%% 2_S3_SDA
= =TROE

— =12C TPAD SCL 6 71
=12C _TPAD_SDA 36 71

X29 Tenp (on RO

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

— =I12C X20THVBNS SCL
— =I12C X29THVENS SDA
L

TBT & MLB Prox

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

— =12C TBTTHVENS SCL .
— =12C TBTTHVENS SDA s
L

W LDCAT PO NT LP SO "SM.i nk 0" Connecti ons
=« SPP3V3_SO_SMBUS_PCH_ SMC SMBus "1" SO Connecti ons
W LDCAT PO NT LP R5831291 18RstK11 « =PP3V3_S0_SMBUS SMC 1
U0500 WS Yfow ;
CPU, Me Airflow,
(MASTER) 2012 2201 sSMC 'R5361 Fi Xstn;ck Pr ox
SML_PCH 0 CLK 20K
7S SRRE BASESTROE U5000 ifrow |EMC1704- 02: U5870
s 10 SM._PCH O DATA ( MASTER) R (Wite: 0x98 Read: 0x99)
I o SMBUS SMC 1 SO_SCL — =12C CPUTHMVBNS SCL .,
1o m s SMBUS SMC 1 SO_SDA — =12C CPUTHVENS SDA ..
VAKE_BASE=TRUE —
I| L
W LDCAT PO NT LP SO "SM.ink 1" Connecti ons S
J4002
(Wite: Ox72 Read 0x73)
— =12C ALS SCL 28
W LDCAT PO NT LP — =12C ALS SDA .
U0500 =
(Wite: 0x88 Read: 0x89) SYNC_VASTER=GROD J52 SYNC_DATE=12/ 06/ 2013
;514 SML_PCH 1_CLK — imis -
C SMTPOHIDATA = SMBus Connect
/| d} Appl e I nc.
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PBUS Tapr e ( VPOR)
Gain: 0.167x CRI TI CAL
i I Vnoni nal : 12.6 V, Range: 19.7 V
CPU Hi gh Side Current Sense (I COR) Ynori nal: 1 9 g4
S 100, B 10,5 4 g
L3 = N EN L
Vsense: 31.5 nV, Range: 11 A o 12 =PP3V3_SO_HS COVEUTI NG | SNS . . oD BrobLes PRYS Vsemge 6 PBUSVSENS
SMC ADC: 00 1C5401 (to CPU Hi gh Side Threshold i . R5 8
o - L UF Alert circuit) 00
i ECV' + > PBUSVSENSE_EN 2 19
. U5400 200, 312: 5PLACE NEAR=U5000. E2: 5MVI E}zé/
PLACE_NEAR=U5400. 5: 10MM [ra214 BYPASS=U5400. %4% 1 baLS S0 \SENSE PLACE_NEAR=U5000. E1: 5MV
3% 1 SNS HS COVPUTI NG5 n 60700 our [6__|QpuHl 1 ouT SMC_CPU_HI | SENSErmm « I 3
1 X %5 =
D3 1o s commaae "0 wli | [Red0s U 11 coag X80 RoAgY
CRI TI &%AL? 4PLACE NEAR=U5400. 4: 10MV  qp 1°55|§W T g"; o«  =PPBUS SO VSE:;IEEO; RZ_ Rgfgg fol(\)/sﬁ\l}ISE IN 5 % .
° R CRI TI CA ¥ 0361 _NEAR= L . a0z, Rt hevenin = 4573 Ohns
2 _ PLACE_NEAR=U5000. E2: 5MM | . SMC PBUS_VSENSE w0
T PLACE_NEAR=U5400. 6: 5MM R5481! 5480 | C5489
= = D AV 58 59 40 42 43 44 100K 5. 49K 2UF
YRR S T2 0%, PLACE_NEAR=U5000. E1: 5MVI
y X
. - 402 0201 .
OTHER 5V H gh Side Current Sense (I O6R) 2 PBUSVSENS EN L DIV abs, oy PLACE_NEAR=US000. EL: 5MM
PN - —~ 38 39 40 42 43 44
Rbnser 0, b5 (RS5410 DC In Vol tage Sense & Enabl e (VDOR)
ense: 0.005 (R5410) or Rsense SHORT QWEE&S&? A
Vsense: 30 nV, Range: 6.6 A o 42 =PP3V3_S4 HS OTHER | SNS =U5410. 3: 2: 5M1 VGaI n: 0i 142)6( c v R 22 20 v CRI TI CAL
ADC. 07 nomi nal : . f nge: .
SME Jicr’f‘ulpl SMC ADC. 04 e
) T2 8% OTHERRC: YE: e AT AT
v 2 g@. PLACE NEAR=U5000. A4: 5MM NCHEL | & DO NVSENS EN L
o0 o =PEVIN S5 HS OTHERSY IS’\&ACE NEAR=U5410. 5: 10MM U54114O R5419 EpablLes Rﬁéh”A&SSPégem.
R5410* e | SNS HS OTHERSV N|  INAZ14 1o | s oriersv 1our 1% 23% _swc orHERSV Hi | SERSE o o R5492!
Short Rsense 3v 100x 1,%&33/W . « oy DCI NVSENSE_EN 2| { gl 7] fol(i\ol%
OMT oy gl 5 s0 L SNS HS OTHERSV. P4l v ReF| 1| 1|1QS5K415 PL ?42%? \%_S WibE 7 PLACE_NEAR=US000. B3: 5MM
— 2
CRI Tl CAL | PLACE_NEAR=U5410. 4: 10MM 1% 0°§, 1
« _ogp=PPVI N _S5_HS OTHERSV_| $NS_R 2P i 2 %K OTHERRC. YES 1 3 _DCIN S5 _VSENSE
PLACE_NEAR=U5000. A4: 5MM = 1
GRHFRERNS EEKEE' NERR=UB410. 6: 5MM - H Rg’fgeé%
= = G\D_SMC_AVSS 20 29 40 42 43 4 . =PPDCI N S5 VSENSE NG 10 i
) ) ) \%? Mzibzz Rt hevenin = 4573 Chns
. . 4 N_VSENSE w0
OTHER 3. 3V Hi gh Side Current Sense (I BR) . L .
Gai n: 200x, EDP: 5 A Rgél%lK R§44%9K
Rsense: 0.003 (R5440) or Rsense SHORT 1y 100 0%,
oense %00 (Range? or R ww =PP3V3 S4 HS OTHER | SNS BYHREE=DB40. 3: 2: 5MM Wy s [z Xg PLACE_NEAR=U5000. B3: 5MV
6%, 6%, PLACE_NEAR=U5000. B3: 5MV
SMC ADC: 08 ! %5/145}:1 PDCI NVSENS_EN L_DIV G\D_SMC._AVSS w20 10 22 22
o == Q4o OTHERRC: YES _ !
) PLACE_NEAR=U5440. 5: 10MM—= 2 48, PLACENEAREUS000. BS: SMM Charger (BMON) Current Sense (I PBR) DC-IN (AMON) Current Sense (| DOR)
o0 %0 =PPVIN S5 _HS OTHERSVS | SNS u5440 5449 Charger Gain: 36x, EDP: PEAéE N L5000, F2: 5V Char ger ((Jaaioga 22;,12?):: 4.6 A
3 . EAR= . X : .
R54401 = PR |2r\61é7(2)010w EolRgE OUHERSVS 1 QU1 - Vy\/——é—M OTHERSVS HI_| Ew gslv?:nigc 06205 (R7150) R5429 gsrv?:nigc: 03 (PLACE)NEAR=U5000. F1: 5MM
Short Rsense X 1% - 300K _R5439
oM T . w0 | SNS_HS OTHER3V3 R | ne REF| L 1R5445 Y8 __1C5424LlJ£F) s rmy—CHGR BMON AN 2 oSMC BMON | SENSE oy 4o A 453K G e DAl N | SENSE
'T"&r'- PLACE_NEAR=U5440. 4: 10\M e = Jost 1758w = m—HR AMN ©
- = 4 aD H%ow 2§ 201 1C5429 1750w
o =PPVI N _S5_HS OTHER3V3_I/SNS_R ~ . g?roHlE vES ;I?DPOPF 2@? 1 C5439
EARS Ng . OPF
BRHFRERNS EENEE' RRoUS440. 6: 5 LORD S Ryee 0000 BS: SM 2 Xk ceRMPLACE_NEAR=U5000. F2: SMM iégp PLACE_NEAR=U5000. F1: 5MM
= = G\D_SMC_AvVSS ; CERM
= - 38 39 40 42 43 44 0201
G\D_SMC_AVSS a0 39 10 42 40 04
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 t age Sense (VTPCO)
%Iezse-logxong?R#og) 11750008 2 RES. MIL FLI M 100K, 1/ 16W 0201, SVD, LF C5419, C5449 OTHERRC: NO_| Gain: 0.10771
Vsense: 22.5 nV, Range: 1.32 A waw. =PP3V3 S4 | SNS LOADI SNS 11750008 RES, ML FLI M 100K, 1/ 6W 0201, SWD, LF C5459 LOADRC: NO g”\‘/gmA’% : 128 V. Range: 30.64 V XWB470
SMC AD: 10 1 C5450 117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5469 TPADRC: NO 36 PPVIN S4 TPAD FUSE 1
i - E&UF NOSTUFF 1R5477
V+ 2
) LOADRC: YES . . 47
PLACE_NEAR=U7700. 2: 30M 5450 BYPASS=U5450. 3: 2: 5MM R5459 PLACE_NEAR=U5000. B6: SMV Final Filter RC TBD 8w PLACE_NEAR=US000. G2: 5MM
0 o0 oL SNS_LCDBKLT_N slhnv NG o le |ions LopBkiT 1our % 238 SMe LCDBKLT | SENSE W w0 2es o ZPP3V3_S4 | SNS % R5g,379
100x L vEbw | 5459 TPADRC: YES VOUT X239 DIV, K SMC TPAD VSENSE rom w0
. L LCDBKLT P aline REF| 1 { 6R504}1§5 | 159 NOSTUFF AN
. _— 1
PLACE_NEAR=U7700. 1: 10MM g E%/QZOW - ggé% R5463%1 15(?%?(8 P %4262
N 0301 39 I R
b&NPI % 1/ 16W 20W 2 X
IDEAEESNEAR—UMSO 6:5mv | PPARRSNERR-U5000. B6: 5MM e, L SNS X239 LOUT LNT o 2%1 G\l%)lsl\/c AVSS 41 50 10 22 45
= GND_SMC_AVSS 44 504042 45 a0 . = PLACE_NEAR=U5000. G2: 5MM
Trackpad Actuator X239 Current Sense (1 TPC) 5763 = NOSTUFF
o ! ) CRITI CAL 2ils PLACE_NEAR=U5462: 5MM 1 L
Gai n: 4 99x, EDP: 2.61 A (Transient) 2160 1] R5462 TUFE  TPA . VES TPA . VES
Rsense: 0.02 (R5460) : Short Rsense 59 1 SNS X239 PEAK FBK 1 100 , e 461 RE545368 RI:54{:67
gﬁ,ecni&; 261 v, Range: 5 A W oMT -+ 6503 A A 202LFB4. 10K L 10K,
—PPVI N_X239_PBUS_| R gos2 Sroy LSNS_X239 | QUT D e (| DNIOO6HA-S ,__“/\/\' Y
o = o — 1720w 1720w
PLACE_NEAR=U5460. 3: 3MM 3 4 PLACE_NEAR=U5460. 4: 3MM R5464 | SNS X23P_PEAK_CAP I SNS X239_1 OUT 5 = E i1
w | SNS_TPAD_P|  « SNS_TPAD_N Lo [ ESF%UEKL NOSTUEF PR o s | SNS X239 | NT |
3 N CRITI CAL CRI TI CAL > = RENL  wen T T A 5D SYNC DATE=127 157 2013
VINE VI N Ea OL%Q&A D5461 o BA%%X G OL%ENA = PLACE_NEAR=U5000. A6: 5MV e - -
460 TRAS sns SN e BATSADW X- 54DV X- 2 q R5471 R5469 Power Sensors: Hi gh Side
I NA139 1 INE ANE | I SNS_X239_1 QUT_I NT1% 3 SMC_TPAD | SENSE gy o T e |
o8 aa a3 22 _=PP3V3_S4_| SNS o o v+ SOT235 qurlt [ SNS X239 | QUT_BUF v 1/%8W Appl e I nc 051-1573 | D
TPADI SNS 1 =PP3V3_S4_| SNS 5 ’ I{I“? N 1C5469 :
68 44 43 42 > NC
C5460 | CRITI CAL PRl C5461 | NOSTORE s 12 10 o =PPOV3 54 1SNS | TPADRCVES —= gog%wF 8 : 8.0.0
G\D ew e 462 | 2 g NOTI CE OF PROPRI ETARY PROPERTY:
%’ 2 %:ZLF %H\f 0.1 F; 1 0201 TPADRC: YES THE LNECRATL O gg\Tr\EAIC}I%IERPHEREI N IS THE
“I'PADI SNS NOSTUFF 0% 2 ci PLACE_NEAR=U5000. A6: 5SMV | EREPRSI SR RERERL Y70 THE FOLLOW NG
TRARLS BYPASS=U5461. §: : 5MV TPADI SNS 402 2 LGND_SMC_AVSS 4 5 49 |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 54 OF 120
PRS00, 5 15W 4 1 BYPASS=U5462. 5. : 5MV 111 NOT To REVEAL GR FLELI S 11 I N WHLE OR PART
~ Gain: 200uA/V * 24, 9KChm = 4980 B BOM _COST_GROUP=SENSORS | i v ALL RIGHTS RESERVED
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— - — — S
CPU FI xed Current Sense (1 COC)
Gain: 219.33x, EDP: 40 A
PCH 1. 05V Current Sense (I Cl1C) Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Gain: 200x, EDP: 5.2 A Vsense: 15 nV, Range: 40.12 A
Rsense: 0.003 (R7640) or Rsense SHORT IX L5 SMC ADC: 06 R5545 —PP: VRI
Vsense: 15.6 n'f/, Ranée: 5.5 A # =PP3V3_S4_| SNS B%R§§’—\§5560 3:2:5MM DI FFERENTI AL_PAI R=CPUVR I SENL D /R | SNS1 P 442K ° SV3_S0 S lB%RgENEB&lO 5:2:3MV
SMC ADC: 19 “ 1 C5560 FRRET b&“‘?’l é%? J— R0
== Q4otY LOADRC, YES LOADI SNS DRC
= 2 ggg&n PLACE NEAR=US000. H2: 5M LOADI SNS el o = fal gg | oAoRG YES
DI FFERENTI AL_PAI R=CPUVR _| SENZ A2 v | SL28133 PLACE_NEAR=U5000. B4: 5MM
U5560 R5569 w0 o 1snsp P 1% 82K [ cpuvr 1 sns_p Vy\/'ﬁ_ R | RPafy N
w o m— | SNS_1V05_SO_ N s|n INAZLO0 i+ ls_ | R1vosso 1 our 4 R3K% _sMc PcH | SENSE w0 REETT ok . {xf, 1758w s " SME CPU | SENSE “
200x BB LoDt s w2l RS543 e 1 5549
w05 @ LSNS 1V05_SO P 4fine rerll o [IR5565 v 1C5569 DI FFERENTI AL_PAI R=CPUVR | SENL 35 T ~ L 2UF
20K o 200 2UF w0 5 CPUVR 1 SNS1 N 14 42K cpuvR | SNS N 1,\/\/\/ | CPUVR I SNS R N ;é)mé%
G\D /bow 2 %k m_%;%ﬁé—é%ﬁ&?ﬁwﬁ.fgw vw  |1R5544 = &R
~ 261 oL 2 st TIBK R5541 F +PEARESNERR=U5000. B4: 5MM
PLACE NEAR=U5000. H2: 5MM LOADI SNS R&B%g 3 715K, HE%I;’ Rear=Us540
bﬁﬁ‘?l % BE?EEFEEAR—USSGO 6: 5MM LOADRC: YES DI FFERENTI AL_PAlI R=CPUVR_I SEN2 LQADI SNS g{g%‘(/v 1 L GND SMC AVSS
— — — = N ' \ 0. D 38 39 40 42 43 44
- D, AV wwwnnan 0% 2 bV
’ ’ NO_XNET_ 1/5/1%5\?\/ 1 KRS SSwecT on=TrUE 2 W’\B\N\ECH ON=TRUE
LOADI SNS 0462 b
DDR 1.2V S3 (CPU & Menory) Current Sense (I MQC)
Gain: 200x, EDP: 9.5 A SSD Current Sense (1 SDC)
Rsense: 0.002 (R7450) or XW450 ROBLSNS 5 . Gain: 200x, EDP: 2.5 A (8 . =PP3V3 S4 | SNS BYPASS=US580. 3¢ 2: 5MM
Vsense: 19 nV, Range: 8.25 A s =PP3V3 S4 | SNS hS 570. 3:2: 5SMM Rsense: 0.005 (R5580) o SS=US
SMC ADC: 09 105570 Vsense: 12.5 n¥, Range: 3.3 A 1C55§:0
i ORF SMC ADC: 13 o = St
- 24% DDRRC: YES T BE & PLACE_NEAR=U5000. C2: 5MV
v+ 2 544 PLACE_NEAR=U5000. A5: 5MM o =PP3V: W SSD | PLACE_NEAR=U5580. 5: 10M 5580 R5589
LBS70 R5p79 R5580 13 | D_N shiv 'NBA0 e |isns so sspiour 1% P38 sve ssp 1 sense
« [y =PPDDR_S3_REG slin | Soo - our L6 | ISNS DDR 1 OUT 1 AAR_o SMC DDR | SENSE oo o 0. 00;n I~ 26‘:6’)( out N\ SMe S50 L SERSE o «
200x % T 1/2%8W
o oMy PPDDR S3_ REG R4l rerll | |1R5575 e |1 ce579 107300030 o612'f 57| SN SSD P i e ['RO585 A g S
20K f— gog%ZUF PLACE_NEAR=US580. 4: 10MM  qp ?%W T gﬂg%
D Sow 2 8 o _aa=PP3V3_SOSW SSD | SNS_R| 2 : R,
N R L NEARLUB000. AS: MM PLACE_NEAR=U5000. C2: 5MM
BRRPRL NERILFE, _ DDRRCTYES e ORI TI CAL E’EﬁaE":EEAR—USSBO 6: 5MM
I il - NEAR=USS70. 6: 5| < T PO ) . GND_SMC_AVSS w5 30 40 42 43 40
CPU Hi 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
Gai n: 500x, EDP: 1.1 A BYPASS=U5551. 5: 2: 3MM o 22UF
Rsense: 0.005 (R5510) or Rsense SHORT o 2 =PP3V3_SO_HS COMPUTI NG | SNS .
Vsense: 5.5 mv, Range: 1.32 A _=PP3V3 S4 I SNS BPPRESNS5510. 3: 2: 5MM L Y L—
SMC ADC: 18 1 ?}5&50 goQIUF g%i
o - 289 DRC. YES 2
VE g%\évl POACE NEAR=US000. HL: 5MV I 5ot "OR R5553
= _@u=PPLV2_S3 CPUDDR I SNS  PLACE_NEAR=U5510.5: 10MM (5510 R5519 CPUHYS = CPUYS cPuHL_covp_FB | 12335K,
R551(§ 1%%' DDR_N s N oo |1sns cpubDR 1our 1% 23K sMe CPUDDR | SENSEr I,;if Jarget on opU High current: 2.5 A 12Rg’45,’<54 R5556 CLJPEL,JE%Sl i Y
oM T 500x Y, steresis rcuit: 29 15 i
Short Rsense 1120w Vref = 0.737 V 20w LAAN2 31 N5 MCP6541T cPUHYS
12- SHd—yg 7= I SNS CPUDDR P 41N REFIL ¢ R5515 201 _iCBSZJL‘Jg Vth = 0.616 V -> 2.054 A on CPU High current|,2b1 1w SC70.5 CPUHI COMP OUT
CRITI CAL PLACE NEARZUSS10. 4: 10 . A ;é’og% Vtl = 0.771 V -> 2.571 A on CPU Hi gh current E
o _aa=PP1V2_S3_CPUDDR | SNS_H — = Cra i oA yé"w &R, Hysteresis Margin = 0.518 A CPUHI _COMP_VREE 4 :
LQADI SNS PLACE_NEAR=U5000. H1: 5MV CPUHYS lopun_1out R
I MEREEFREAR=US510. 6: 5MM LOADRC: YES R5555
= = GND_SMC_AVSS w0 c0 a2 a1 a0 ow | cPUHYS TUFE
. 2201 'R5552 1 5552
3.3V SO Rail Current Sense (I R3QC) ) giis
Gain: 500x, EDP: 1.1 A LoR = bow p %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
o AUF D35a7
T. 8%, LOADRC; YES 201
VE 2 PLACE_NEAR=U5000. B1: 5MV RB521ZS- 30
o =PP3V3_S0_| SNS PLACE_NEAR=U5520. 5: 10MV | 5520 402 R5529 ——
R5520Q ' 2= | SNS PP3V3SO N __ .| INAZLL | 1o || ons peavaso taur 1% 23% _svc pravaso I sE | MRC o~
vt 8 1" 500x " A2y SNC_PPV3SO_| SENSE, « DDR 1.8V Current Sense ( )
Short Rsense M < w0 | SNS_PP3V3SO P 4w rerll | |1R5525 YgwW 11 c5529 Gain: 500x, EDP: 0.45 A
crl 11 KRz S 214 S0K 1 “S2UF Rsense: 0.005 (R7829) or Rsense SHORT EBRESNS5590. 3¢ 2: 5MM
PLACE NEAR=U5520. 4: 10 an sow ;29“5%/ Vsense: 2.25 nV, Range: 1.32 A _=PP3V3 S4 ISNS
= - = - - X5R
=P LSNS R 0.4 10 2 8551 SMC ADC: 12 1 C5590
LOADI SNS 2 PLACE NEAR=U5000. B1: 5™MM o — %o/luF LOADRC: YES
I | PRI REAR=US520. 6: 5MV LOADRC: YES i T g%\éw PLACE “NEAR=U5000. G2: 5MV
GN\D_SMC_AVSS 3 39 40 a2 43 s LIJSA5291(1) R5599
4.53K
i - 3 SC70 6 |P1v8sS3 1 QUT 7 SMC DDR1VS_| SENS w0
5V SO Rail Current Sense (| R50C) RN AR R P 20— soox g
Gain: 500x, EDP: 1.0 A 50 o1 3 4 reFl L 1 1 C5599
Rsense: 0.005 (R6530) or Rsense SHORT EOPRESNS 530, 3: 2: 5V DR MR ARERE 52934 EM H— ['R5595 B Lot
Vsense: 5 nV, Range: 1.32 A o444 =PP3V3 S4 | SNS T G\D 2/%0w 2 % \4
SVE ARG AT : CBSUEO RO~ 2401 PLACE NEAR=US000. G2: 5MM
— LOADRC, YES LOADI SNS
- 2 gggé,, PLACE_NEAR=U5000. GL: 5MV T PEREEFREAR=US590. 6: 5MV LQOADRC: YES
o _ae=PP5V_SO_I SNS PLACE_NEAR=US530. 5: 10M | 5530 R5539 = = G\ND_SMC AVSS w8 39 40 42 43 44
R5530 1[3w | SNS_PP5VS0_N | NA211 4.53 TER=JACK J52 SYNC_DATE=127 06/ 2013
MT 0 e e 56‘:6’)( our |6 1SNS PPSVSO_ L QUT 1,v]2y/\,_'$ pSMe PPSVS0_| SENSEr, « PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON @'—IZ%S r Sensors: Load Side
Short Rsense L | SNS PPSVSO P4l rerll | | v 11 c5539 11750008 3 | REs MIL FLIM 100K 1/ 16Woz0L SO LF | CS560, C5519, C5599 LOADRC: NO we :
Rl T1 &R SHORT 3 R TR i ——2 2UF W73
3 - 8% . SMD, , , L : -
_PPBV SO 1 SNS R PLACE_NEAR=U5530. 4: 10 D 5% 0w > ) 117S0008 3 RES, MIL FLI M 100K, 1/ 16W 0201, S\D, LF C5529, C5539, C5549 OADRC: NO d} Appl e | nc.
0 S e ————— CRI Tl CAL o 5201 PLOAl\CE N U5000. GL: 5MM 117S0008 RES, MIL FLI M 100K, 1/ 16W 0201, SD, LF C5579 DDRRC: NO ® 8.0.0
LOADI SNS EAR= - Gl , e
S . LOADRC: YES NOTI CE OF PROPRI ETARY PROPERTY: T —
— TE%BE—NEAR:LB53O 6 SM\/I G\ID S’\/C AVSS THE I V\FCRMQ L%gg\Tf&Alc;:\lEg)pHEREl N IS THE dvt 1
3099 40 42 43 a4 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 ———
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
BOM_COST_GROUP=SENSORS || 1V ALL R GHTS RESERVED 43 OF 82
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CPU Hi gh Side (I COR) Peak Detection Support
R5P760 R5666
e s _=PP3V3_S0_CPUTHMSNS 1 N, 2 5 ISNngEUF'!‘IEEFAéN RP : 1 ASA/A 2 ISNS CPUHIGAIN P oD + o
1/ 20W 1758w NOSTUFF
1
1 I1?|§662 o1 R5667
C5660 ;%/QZOW 00 as 42 | p1 2
AR 5%
1/ W
Ig’%l YR 22 R5668 i
D -NEARSIBEED. & % NOSTUFF] =2
'RE661 o R5669
PLACE_NEAR=R5400: 10MM | ggéow o ua a2 I SNS HS COVPUTI NG N1 0,
m [DprACE NEARSUS660. 67 TOMM AA S
CKPLUS_WAI VE=Ndi f Pr _badTerm lIJ§‘A62?_8 R5665 2201 1(;201
50 41 42 [T | SNS_HS COMPUTI NG P 5N SC70  ouT |8 J SNS CPUHI GAI N OUT 1 NS _CPUHI GAIN OUT_R
CRI TI CAL 1/528W In battery discharge scenario negative voltage will be
Thunder bOI t TBT C:ur r ent / VOI t age Sense ( | |_|SC/ Vl_ISC) 80 aa 42 | | N 4line 200x  REF|L 1|1Q§,K664 Y51 1 CEGZ%E ?resent on IN;/— pi ns withdl NAhout put vol tage decreasing
in- ! _ 09 rom 3.3V with increasing discharge current.
Gai n: _200x. EDP: 2.8 A XW5640 R5648 ,\%g% CKPLUS_WAI VE=Ndi f Pr _badTer m D 5%20W > g R/
Rsense: 0.005 (R5640) or Rsense SHORT SM EAFrxvsezto 2: 10MV ~ 1 0301
Vsense: 14 nVv, Range: 3.3 1 2 ISNS TBT _IVIN 1 I SNS TBT_| VOUT l 2 NOSTUEE SENSE+ pins of EMCL704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640. 1: 10 MV 1/5A)W L _L_PLACE_NEAR=U5660. 6: 5MM L Thi s deviation has been designed in our Peak Detection circuit.
375—0 - - - Wth 10uA sink: 0.125A - 2.1A -> 13mV - 83 nV
oo 4 a3 22 _=PP3V3_S4_| SNS IBTLSNS 10 5. 2 smm Wth 20uA sink: 0.125A - 2.1A -> 23nV - 92 nV
1 ASS .
TRE Battery BMON Di screte Current Sense (I POR) & Threshold Al ert
) —E %}Q/’ PLACE_NEAR=XW5640. 2: 10MM TBTRC. YES Gain: 50x. EDP: 8 A
—PP3V: TBT | 4 SHM TBTI SNS PLACE_NEARSLE000. A8: SMI 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 | Jisns TBT 1aur 1 4 23K ,SMC_TBT_| SENSE gy o SMC AD: 05 N
Short I%Ce'\r/:sz 1 I SNS TBT P 4 200x 1 1 1’;75/6"" 1’2%/6W 1 C5649 G 2621":
o1z st 31" " ey [R5645 Ty « =PP3V3_SO_SNS_BVON -22L
CRITI CAD 204 @D % ow T 20°§, BMONHYS |—
o =PP3V3_S4_TBT_| SNS_R | pLACE NEAR=US5640. 4: 10MM N yé 855, 1 CEBU?:]_ 52_(%“,
—— 1oy a2
C TBTI SNS '\%E%EAFHJSGAO 6: 5MVI IEAEER%EXFELSEUOO A8: 5MM —‘I? 'g;,;xsp R5673
GND_SMC_AVSS 38 39 40 42 43 4 BVONHYS L BYPASS=U5671.5:2: 3W | gvoN COVP FB . 1 255K,
LCD Panel Cur rent Sense (1LDC IR5674 BICNYS BVONYS 1%
1718w
Gai n: 500x. EDP: 200K R?QIZ(S Us5671 FobF
RSENSE: 0. 005 (R8320) or Rsense SHORT L&BADLSN% . M‘éow 1 2 3, 5 MCP6541T BMONHYS
. . _ BYPASS=U5620. 3: 2: 5MM SC70-5
Vsense: 5 nV, Range: 1.32 A o8 a4 43 2 _=PP3V3_S4 | SNS 2201 158w 1 BMON COMP OUT.
SMC AD: 21 1C5620 CHGR _CSO R P/ N are swapped on pur pose BMON COMP VREE 201 "
I pu— ?S}UF LOAI Y to neasure Battery di scharge power - >
P PLACE_NEAR=U5000. A7: 5MV B BVONHYS
T into system 1
Us5620 GRE%?KS
I NA211 R59329 Trip Target on Battery current: 3.5 A }o“a‘ow =
50 o5 [T I SNS LCDPANEL N 5|in SC70 ~ our L6 1 SNS_LCDPANEL _| QJTl I& SMC_LCDPANEL | SENSE oo Hysteresis Circuit: N JBMON | OUT R BVONHYS SMC_BMON_COVP_ALERT L a0
500x Vref = 0.854 V 2 NOSTUFF
w o L SNS LCDPANEL P afine rerl1 | [1R5625 “201 1C5629 Vth = 0.758 V -> 3.031 A on Battery current 1C567 Us672 o3
51K __2 2UF Vtl = 0.887 V -> 3.549 A on Battery current = ot UF DVNS2P2L PB4
9 T, 8% : : Y = NOSTUFF BVONHYS % DENLOOGHA- 3
GN\D 250w 2 & Hysteresis Margin = 0.518 A 1 1 2 g SYM_VER 2
N 01 0301 ORSG77 55672 2
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MM IELOAéED'?\JgAFrILEJsSUUU AT: 5MV iz%ow iz%ow = He™ sz
= = GND_SMC_AVSS 28 39 40 42 43 44 BVONI SNS 20201 20201
C5670 1 43| BMONLI OQUT_D =
g NOSTUFF
CERMX
Canera (S2 Controller) Current Sense (ICM) encemre OB D501 EZ
B Gai n: 500x. EDP: 0.82 A RB5212$- 30
Rsense: 0.005 (R5610) or XWs610
\S/ilgnig ;-151 nV, Range: 1.32 A V+ BVONRC: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m lIJSA(SZZ.g R45(53379
wo > CHER CSO R P slin | 'S0 >aur[6 BMON_I QUT % P3%  swc BMON DI SCRETE I sensE o
CRI TI CAL 1 lz%/éww %NEDéR% E;(Es
= 80 54 CHGR CSO R N | N+ 50x  REF/L IR5671 1
1015 =PP3V3 S3RSO CAVMPWREN _— LOADI SNS CKPLUS_\WAT VE=Ndi f Pr_badTer m 15K PLACE NEAR-US000. A3; e 20022UF
e =PP3V3 S4 | SNS BYPASS=U5630. 3: 2: 5MM D o ow > xgé
0301
PP3V3_S3RSO CAVERA — JiCEGIO BMONI SNS ° zzﬁllosTUFF PLACE_NEAR=US000. A3: 5NV
M gg DTH=0. I75M1 ol — ot UF L OADRC: YES PLACE_NEAR=US670. 6: 5MM
RUE m E }jé\,. PLACE. NEAR=U5000. B2: 5MM = = GND_SMC_AVSS 38 39 40 42 43 44
o =PP3V3_S3RS0_CAMERA Us610 R5619
Ly reove sy owem slin | SR aur |6 |1SNS CAVERA ToUT 1K R3% SMC CAVERA ISENSE g CPU Core Vol tage Sense (VCOC)
XWb 78 ADC:. 2 XW6
613(3 g] 14 PP3V3 S3RSO CAMERA R4 || N+ 500x rerll ¢ [1R5615 1/]21‘” 1C5619 M ° 5980 35(5335,39
20K o 200 2UF 105 _=PPVCC SO_CPU 1 2 CPUVSENSE IN 1% R3K , SMC_CPU VSENSE o .o
1 __PP3V3 _S3RS0 CAI\/ERA R G\D 2/%0w 2 Xg;}’ PLACE_NEAR=R7310. 2: 5 MM 1w
M NTRECR-W BTH=0! R5611 LQADI SNS N % 0201 1 1 CEGZ%?
N(% LOADRC: YES PLACE_NEAR=U5000. B7: 5MM ——
68 =PP3V3_SO_CAMERA R1 0 2 CAMERA_3V3: SO 1 LAEAFrUsew 6: 5MV PLACE_NEAR=U5000. B2: 5MM — 2 gmé% .
_‘—/\é%\/_‘ = GND SMC AVSS 28 39 40 42 43 4 0%01 PLACE_NEAR=U5000. B7: 5MV
GND_SMC_AVSS 38 39 40 42 43 44
A % ISYNC MASTER=JACK J52 SYNC DATE=10/ 26/ 2013
o8 =PP3V3_S3 CAMERA R1 2 CAMERA_3V3: S3 -
- %Vs;vng CPU Core I MON Current Sense (1 C20) Power Sensors: Extended
k int 1 A/ 28273 nv, : 40 A DR ROREEN
i SvG apc: "y 2 273 M Fanoe: 40 R5699 popl e 1 nc 051-1573 | D
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON ss _CPUVR_| MON 1 2 SMC_CPU_| MON | SEI a0 o p . T o 0
5% . 0.
11750008 2 RES, MTL FI LM 100K, 1/ 16W 0201, SMD, LF C5619, C5629 LOADRC: NO Wth R7210 (Ri) set to 316 chm 10/281W 1C5699 NOTI CE OF PROPR ETARY PROPERTY.
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 L NEORMATL ON CONTA NED HEREI N | S THE
117S0008 1 RES, MIL FI LM 100K, 1/ 16W 0201, SMD, LF C5649 TBTRC: NO znghz:test?N)gsi-: ;m:nd 1o (I X) i's 40A 2 Xgm WE%EAF&USOOO B8: 5MM TTET%OSN?SN@T.TA,A,\,G?E,*E,?;%&;%%M@“FF, DENCE 56 OF 120
then 1A of 1o gives 28.273nV at the Vinon. GND_SMC_AVSS 38 39 40 42 43 44 |:: g 13 Eg% SSBLO?; |‘¥ I'N WHOLE OR PART
BOM_COST_GROUP=SENSORS | 1V ALL R GHTS RESERVED
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Pl acenent Note: Place C5800 and C5801 near

Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
5850
« =PP3V3_S0_TBTTHVENS 47 2 __PP3V3 SO TBTTHVBNS R
5% RECRS W BTH '
M:o%w B —LCB} US850 | 2C Addr ess:
1 1 -
w TP TBT THERM DP  — w TETTHVENS DL P gggw RB851'Re852 By setting R5851 to 15k, |2C address
< VAKE_BASE= PLACE_NEAR=U5850. 2: 5MM i
i . NO_XNET_CONNECT! ONETRUE - TBTTHRM_SNS ;oé‘éow 5w for US850 i's 0xDB/OXDS.
Thermal Di ode: TBT Die (THSP) 8511 = 1 2361
....................... 0. 0022u 1 Us850
' Pl acenent Not e: , TBTTHRM SNS EMC1412- A TBTTHRM_THRM PU| TBTTHRM_ALRT: PU
' The P | eg connects to THERVDA pin of the TBT 2 TGN 2
. : . o THERMV/ A TBTTHVENS THM L, @
rchip, the N leg connect to pin AA8. . 1582 5 TBTTHVENS D1_N PLACE_NEAR=U5850. 3: SMM 3o ALERT* <6 TBTTHVSNS ALERT L
o e e e e w0
J_ XV\§M851 o =12C TBTTHI DA 7 |svoata oD
= = 8
PLACE_NEAR=U2800. AAB: 2MM agg—=12C TBTTHVENS SCL SMCLK v
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0w o
TBTTHRM_SNS .
Thernal Diode: MB Proximty (TM_B)
' Pl acenent Note:
= ' Pl ace U5850 on the TOP side, on the left portion
1 of the board, 1" to the right of USB connector.
)
L o o e a a2 a e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU Hi gh Peak Det ection: o
CPU Proximty, Menory Proximty, rflow, Fin Stack Proximty
12C Wite: 0x98, |2C Read: 0x99
R5870
o« ZPP3V3_S0O_CPUTHMENS 1A% 2 PP3V3 SO CPUTHIVENS R
mm
iR Trossr0
40. ukF
CPUTHVENS D1 _P 2 g 1'1?(?0%711?(?0%72
Thermal Di ode: Airflow (TAOP) = PLACE NEARSUB670. Z 5V ~| CRI TI CAL 402 Poow 2 Poow
CPlacement Note: T S T T T T T 3 N OET_oeCT QETRE | oD L S Y
"Place @871, Airflow thermal indicator, above 871 1 0. 0022yF —L El\l/JCS:ngzlo 5 CPUTHRM THRM PU CPUTHRM ALRT: PU
ithe SSD, on the BOTTOM si de. ! BpaeeLE T - ~ =
U om e o e e e e e e e e e e e e e e CRI TI CAL 700 2 {pp1 THERMF |y __CPUTHVENS THM L, D «©
2 CPUTHVSNS D1 N PLACE_NEAR=U5870. 3: 5MVI 3 [pnt ALERT* 510 CPUTHVENS _ALERT L o ©
s0 CPUTHVENS D2 P 4 | pP2/ DN3 swpaTal 11 =1 2C CPUTHVENS _SDA Vea:n X
B %@,%'—25 3 NF&Q%EE’TTE&NL@TT%@TSR% 5 |pne/ DP3 smoLk| 12 =1 2C CPUTHVBNS SCL o«
CRITI CAL 873 1 0. 00227L2:i_ 16 | sense+ ADDR_SEL| & CPUTHVBNS ADDR _SEL
BEHEELE T 15 | sense- @ d7 e R5875
3 CRITI CAL 402 13 | pUR SEL Dy
s0 CPUTHVSENS D2 N : PLACE_NEAR=U5870. 5: 5MV 14 |7 sl ggw )
.
Thernal Di ode: Mernory Proxim ty (TMDP) Thernal Diode: CPU Proximty (TCOP) GND__ THRM PAD 1 :
' Pl acenent Note ' Pl acenent Note : ® 5 i .
" Place Q6872 between two rows of Menory devi colss, ' Pl ace @873 under the CPU, . Thernmal Sensor: Fin Stack Proximty (ThilH)
' between channel A and B, on the BOTTOM si de. . ron the BOTTOM si de. . J_ Pl acenent Note: “:
bttt st s s s s e s [ = ' Place U5870 at corner near Fan,
ron the TOP side. !
.
.
50 44 (TR | SNS _CPUHI GAI N P
50 44 (TR | SNS _CPUHI GAI N N

@6871.

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

NC_MASTER=YHARTANTO J44

SYNC _DATE=01/07/2013

TTILE

Ther nal

Sensors

d} Appl e I nc.
®
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FAN

CONNECTOR

KEEP THE 5 PI N CONNECTOR

=PP3V3_S0_FAN

=PP5V_S0_FAN

a6 68

46 68

CRI TI CAL
R6060 * J6050
17K FF14A- 5C RL1DL- B- 3H
R6065 2t 2
SMC_FAN 0_TACH N S| s e
» oo 1 2 FAN RT_TACH 1o MOTOR CONTROL
156w o G\D
201 5 o TACH
NC x>0
e 7
R6061 1 NC
518S0769
v 5 Lo Gl
M= [V) -
201 E3 SYM_VER 3
o] T8To  FAN RT_PWM
» > SMC_FAN 0_CTL ~ e

Pl acenent Not e:

NC:;

Pl ace C6002 and C6003 near

NC.
1 2
1 8002

2 S0V
CERM X7R

Q6060

NC
+ C6003
0.,0022UF

2 & x7R
0603 NCX 0603

FROM D1

=PP3V3_S0_FAN ¢

BOM_COST_GROUP=FAN

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
Fan

d} Appl e I nc.
®
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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
« _=PP3V3_SUS ROM
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
1 _ . J6100
s g:611u91 BYPASS: uelioo.ocsn{r @ CRI TI CAL DFA0PC 1205 8. 4v- 51
T o= Us1009 Tt
2 - CERM : % ——
g 0201 X5R- S%RM 2 VeSCBAFVZPI G w _=PP3V3_G3H T112 )
Ve o1 4NBI T 2[5 ol
54 _SPIL_MB CLK 6 |ok WBON i (| &0)|.5_SPL_MB 1 Q0 MOSI 47 7 547 _SPL_ALT 1Q0 NOSI o o Ao e—SPI_ALT CLK w75
2| YRS 7 SPI_MLBROM CS L OM T_TABLE o SBATIA NSO @210 0 - s v
4o SPI_MB CS L 35 CRI TI CAL| PLAU:iNB\RECETUUTTZW'I_ 1 s - . 7547 _SPL_ALT 1QR_ WP L g oo S SPI ROM USE_M B o s 7
ol = B oo o Pl MB 1 L _3CV\P*(ICQ)\02 D1 G)|2_SPI_MB 101 MSO.; s 7547 _SPL_ALT 108 HOD Lg o 101 5 o2 S SMC TVE (SWDI O) D 7
6lp 547 _SPL_MB 108 HOD L 7dHoLD (1 CB) 108 71564030 3 qoomSMC RESET L = 210 o432 - SMC TCK (SWCLK) oD 30 20 7
E\ID G\ND THRM_PAD 16~ 15
< o) N\
= NOTE: |f HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
i SPI_ALT 1B _HAD L 4+
T [ PrACE NERRETSTOO BT SELALL [C8 VB L o
— — - o SPI_ALT 101 M SO ., +s
MPLACE_NEAREJ6TO0 67 5WM ) P ALT 100 MOSL Sam Card ROM S| ave
PLACE_NEAR=JGI00. 47 5V SPI _ALT CLK 4775
LACE_NEAR=JEI00. 375 SPI_ALT CS L -
SAMCONN [ SAMCONN | SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 1(I)?6132 10R(3128 1(I)?6127 10R(3126 1(I)?6125
2%0w %0w 250w 50w 2%0w %0w
50201 50201 50201 50201 50201 50201
R621210 R621220
75 14 Pl _CSO R L s SPI L a7 7
@S——mmw%z - SPL_CS0 1/\4’%\/2PLACE7NEAR=L6100. TToWW™ SPL_MB CS L oo«
1/ 20W 1/ 20W
R6111 7 R6121 M
Pl_CLK R 1,25 2 = SPl_CLK 1,22, SPI_MB_CLK >« 7
NEAREU0S00, ARST50M Y, NV PLACE_NEAREUSTO0. 67 T2V
CPU Mast er B Re112 W R6122
_ SPI_MsI_R _ 1752 2 2 SPI_MOS 1735 2 _ SPI_MB_| Q0_NOSI o
O SP_I 00>)  PIACENARSIUSUU. ARz SO 5 156w - o SPI ROM S|
113 t R6123 #h ave
s 11 ggy—SPl MPLSAO<J:7N|:AR=L1J:,UU. e 7 Ly, 2 = SP SO R 1’\4}/\/ PLACE _NEAREUSTO0. 27 T2ZVM SPL_MB LOL_MSO D 7 7
SPI _| O<1> 1/20W 1/20W
(SP1_10<12) REL18 M i R61,30
75 19LBD SPI | O<2> ] IAAAN 2 s SPl_1 2 R 1 2 _ SPI_MB |2 WP L Ve n X
— - o 5% 53/ TACE_NEARSUBTOU. 37 T2V
1720w 1720w
M R6119 R6131 %
Pl_| O<3> 1425 2 5 SPL_I B R 1,25, 2 SPI_MB | Q3_HAD L
- | = 0. AF1: 50WM 5% /\éy\/ PLACE_NEAR=UGI00. 7: 1Z2ZMM @
1/20w 1720w
1 1
R6114
= o SPL_SMC_M SO 1,54 2 N
156w R
PAE R6115
s % > SPL_SMC_ MOSI 1A%% 2 o
5% — = N9
1720w
SMC12 Mast er P R62]216 SYNC_MASTER= YHARTANTO J44 SYNC_DATE=01/ 09/ 2013
5 % >—_SPI_SMC_CLK D NCI— e s
B w SPI  Debug Connect or
R6117 I O s |
SPI_SMC CS L ' 1722 2 le | 051-1573 | D
oo /NN PEACE NEAREUS000 RTO 20 Appl e | nc.
1/%:8W - @ 8.0.0

201 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 61 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1V ALL R GHTS RESERVED

—

8 14 6 5 4 3 2




AUDI O CODEC, ANALOG BLOCKS
APPLE P/ N 35354080 CRI Tl CAL
16201
120- OHM+ 25% 1. 3A
PP3V3_S0_AUDI O ANALOG _ 1(YYY L2 =PP3V3_S0_AUDI O .
M E ] 0402
$P4V5_AUDI Ob%@¥m8& " SRTLCAL
PR < logata] |53 D
ogai8 cg216: ['c217 YT Lo
;é -1k, o, 8% T ? BT
XTR- GEEY 2 X7R SER'X'T T 0L PERY GND_AUDI O_CODEC .
CRI TI CAL Ad 0 ocxEC .o
C6219 % Il@&_ . BYPASS=U6201. N13: ML1: 5 nm
5U 10U'f_: ~ « ODZlZi
52 s __GND_AUDI O CODEC 1 j 2 2 3| ¢ 0.1if BYPASS-UB201, AL AZ: 5 M4
0865 bR T - Xm_gé V2
BvPAs&uszol ruz| a3 s mm bt s g Ry
8250% g ! CODEC
CODEC. FLYP M RERERR-W BFHES: 9MM s> s GND_AUDI O o
BYPASS=US201. A8: B10: § m“CRI T cAL 0, N LINE w e REE DAC H13 | vReF_pAC HPoUT_L| AL2 M N LINE_ W DTH=Q. 3MV M N NECK_\W DTHEQ_ Q7WM AUD HP PORT L gy s
C6222 i - = : M NERERR-W DTH:g': ﬁml LTN AL | \ep A LT uU6201 HPouT_R_AL3 M N I | NE_W DTH=0. 3MM M N NECK_W DTH=Q_ Q7MM AUD HP PORT R rrm =
f5F ol CS4208- CRZR = AUD TIPDET 1 me B
xg B10 | rrvn VFBGA SENSE_A2] D12 AUD TI PDET 2 -
04 FLYN ANALOG
a : B11 |k yN SM1 OF 2 hs3l €13 L 2 L a CLLNE AUD US HS GND s2 80
Cl12 AUD CH HS GND
N1O HS4 L A L & CLLNE 52 80
« s __GND_AUDI O CODEC MO || i L+ s i B3 e oy b o PoRT REE -
s _TP_AUD CODEC M CBIAS1 L LI NELN_L- Hs4_Rer| B12 M N LI NE_\W DTH=Q. 40 NECK_ W DTH=0_07MV AUD_HP_PORT REFCH sz o0
N9 Il 1 NEI N_R+ HSI NH
e __TP_AUD CODEC M CBI AS1_R| M ||| NEI N R- HSI N- N-KENE- VY BTHES: MM
. I\rNEcww BHE MW M C P o w
L .
« __TP_AUD CODEC M CBI AS2 M CBlASLL 622 o <@
M cai iR conee o1 305 N A B .
» __TP_AUD CODEC M CBI AS2_R LS M cBi As2_L SENSE_B2| Al CODE II <ame
LT lvomaser sense_d M G ARO C 3 12) C
- o L3
+2 46 GND_AUDI O_CODEC N8 M ai Nt L+ SENSE_ | 4§2 AUD_TYPEDET _fomy
M8 IM i NL_L- LI NEQUTL_L+| E12 NC AUD LOL LP
N7 v Re LI NEoUTL L-| E13 NC AUD LOL LN
M M aN R LI NeouT1_R+_F11 NC AUD LOl_RP "
C6226 6 cine_Le L NEouTi_R | P12 NCAUD LOL BN~
3 - 3
Dot UF MON2_L- LINEQUT2_L+ 21 ﬁgg ::g :: EI D> | FT. SPKR AVP. SIG SOURCE
5 - CERM M |y ane_ Re LI NEQUT2_L- oD 5o 0
o2 1o __OND_AUDI O CODEC 4 |_2__CODEC M Cl M M a N R LI NEQUT2_R+| GL2 AUD L2 R P 0D % gr SPKR AMP. SI G SOURCE
AUD HSBIAS I N L12 | as i N LiNEQuT2_R | A3 AD LR RN grmwsn | :
AUD_HSBI AS L13 |psp) As LI NEOUT3_L+_HL1 AUD LCB_L_P o =
R6206 AUD_HSBI AS_REF M3 | sl AS_REF LI NEQuT_L-| J11 AUD LGB L_N oD w0 LFT SUBWOOFER AMP. SI G SOURCE —
2. 21K N1 |isel AS_FI LT 112
1 - LI NEQUT3_R+ AUD LGB R P ooTy S0 %0
m Ll NeqUT R [ 313 AD L8 RN 2% RT. SUBWOOFER AWP. SIG SOURCE
201 LI NEOUT4_L+ K11 NC AUD LA LP .
6220 LI NEOUT4_L-| K12 NC AUD LOA LN,
1UF LI NEOUT4_R+| K13 NC AUD L4 _RP__
1|2 LI NEOUT4_R-| 11 NC AUD LA RN
i
106221 o)
402 e JUF [alalala) % % % EG
> ggee 582 8 3
%5k CERM IIIX TR [ B
AUD HSBI AS FILT dlelele] ol8lel of @ o
S22 2|8 8 i \7’
0603”1 LLP 805 [T
GND_AUDI O CODEC 4 =
APPLE P/ N 353S2456
—
PLACE XW5201 NEAR 5V SOURCE
L6200 :
XV\BS%O]_ EERR- 22- OHM 1A 0. o55%hl5c& W BFHES: fg ngnggs \Rﬂam;ﬁl&%iﬁgﬁﬁg 28MW
& _=PP5V_S3_AUDI O 1 2 _PP5V AUDI XW 1 2 4V5_REG I N 1 o PP4AV5_AUDI O ANAL OG 4
- . 0201 CRI Tl CAL
R2622|Q0 AGESS 4V5_REG EN 4en R FEL3 4V5_NR
68 52 49 =PP3V3_SO_AUDI O DI G 1W\’2 s
NO ST udw P NS, [REBY A
207 B B - -
PM SLP_S3_BUF_L Pl }?6229 ! Ji 8:61%90 106201 XV\BSgOO 0. 01% % %83//())U;: SIS NRSTERDICURO © J4d SYNC DATE=05/13/201
54 VAN — 20% — - > > H .
T 2 ;o ‘F v L5332 XSR G 536 Audi o: Codec, Anal og
M- LF DRAW
402 2 £
G\D_A 10 52 051 1573
Rk 8: 25y ( S Appl e Inc. -
PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5 B S
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5

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

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

AUDI O CODEC, DI d TAL

APPLE P/ N 35354080

BLOCKS

=PP3V3_S0_AUDI O DI G 49 52 65

0201 N N-RERR-W BHFES: 71
C6300Ji Ji C63(Q 1 VO TAGT. 5V
7U U

BYPASS=U6201. E1: F1: 5 nmm

1 C6302

0/1 UF
2 Ozgtg'zCEm

|_.

BYPASS=U620]1. G1: F1: 5

1 63032

BYPASS=U6201. K1: K3: 5 |mm
UF 0. 1UF 10

=PP3V3_S0_AUDI O DI G s 49 52 65

0% 189
XoR- 1 2 2 X7R. CERM 0.1 AU
485 p Y Bnss=16201. 32: 31:5 mm 5 0%y 5 0%y LG PASS=UB201. A7: E3: 5 mm
< BYVER o0t N 8 C630 16307
= L I UF
o0 52 40 s =PP3V3_S0_AUDI O DI G 1 % ~ Doy
'R6324 T 635"2-%! B *oR
100K ol ol & g R6302 =
o 1 ol % 8| ¥
ZO?OW 5(()303'(2 5 3 159 LSHORT,
’ o $ <4
2
R6323 « o GPLC0_SPKR_SHUTDOW 8 lopl 00 sPoIF_INLG3_CS4208_SPDIF_IN R6330
LAV PD_CS4208_GPI QL 2 Jopi o1 U6201 sPolF_aur & £54208 SPOLE QUT LA/ & —SBDLE_QUT_1AGK
NOSTUFE 138w 7152 ry— SPKRCONN L 1D AL iepr e CS4208- CRZR oM ¢ sorol N8 178w
it n o my— SPKRCONN_R I D A lopi 8 VEBGA = © bt
R§5030%2 - DFET_OPENUS G5 |opl on DA TAL DM C_sCLO
1 2 DFET_OPENCH GPI OB SYM 2 OF 2 DM C_spa1[ N
5% DM C scLi| M NC DM C CLKO 7
158w . _NC CS4208_GPOD @ |epco =
L 201 » _INC_CS4208_GPO1 B9 |epor DM C_spa2| M2
. s 12 mmy—HDA_BI T_CLK F2 |BoLk oM sazptl
7 12 prmy— HDA_SYNC E2 |sync DM C_SDA3| K2
RE331T = CS4208_HDA SDOUTO R BL |spi o oMcsasl 2| DM C OLK3_R NC DM C CLK1 "
o 7 71 12 (om—HDA_SDI NO LAARA, 2 [ _TP_CsS4208 HDA SDOUT1 Cl |spi1
5% D2 |spon Nel _F6
1720w ] F7
1 10 12 [rmy—HDA_SDOUT 1 | e N
= p—HOA RST L | 22 socs NoL 2 NC DM C CLK2 7]
JRsT* NS
NC|
. _NC_CS4208_MOLKA . Mok A NC|H DM C SDA3 R
» _NC_CS4208_SCLKA ; B2 sk A e R6332 <
+ _NC CS4208 LROLKA . A |LROA N 1“@\/2 DMC CLK3  yomy oo
2 _NC CS4208_SDQUTA I S oTA %
SDIN_A 465}9’
» _NC_CS4208_MCLKB I ";Z MCLK_B
. _NC CS4208_SCLKB ; 20 Jsauk e
. _NC_CS4208_LRCLKB [ S Lo s 1
» _NC_CS4208_SDOUTB 5 YV it =
SDIN_B
6 _[spa
B Jsa PP§3Q1
Q QQ00Q0QQ F%W
§ § ? § § § 752 20 DM C SDA3 L) PLACE_NEAR=U6201. N3: 5 mm
— —A|mfmim|lm
o wjWfwfs|X

75 49 12 HDA_SDOUT

BOM_COST_GROUP=AUDI O

PPE%@\(IM
<

PLACE_NEAR=U6201. D2: 5 mm

SYNC _DATE=07/ 25/ 2013

ISYNC MASTER=JCURCI O _J44
TTILE

Audi 0: Codec, D
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8 7 6 5 4 3 2 1

0 so PPSV_S0_AUDI O AVP_ L

CRI Tl CAL|

1

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

FERR- 1000- OHM AT T VT 1

0 4 1 L2 102 0.D
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSMR375) L6411 CB414 st e VDD 1
. FERR- 1000- OHM 0 01TUR ba u6410
APN 35352008 & 35352058 o e N L2 (RAND_ 2 NO_TEST=TRUE MAX98300 = SPKRCONN L _OUT_P o o0
= 0402 = = 80 SPKRANP. NP3 e our+f Bl BI N-NECK-W DTH:SI 18 W
1ST ORDER FC (L&) = NOM 569 HZ CRI TI CAL ta LN N3 Ut | cL -
1ST ORDER FC (SUB) = NOM 9 HZ X7 CERM s SPKRA L
 _SPKR_SHUTDOMN . C2sHpn- caN S SPKR L_GAIN SPKRCONN_L 52 71 80
FERF%(:SLg(?Ol oM B2 e M NERESR-W BHEES: 18 MM f
o - 1
» oGP 0_SPKR_SHUTDOM: (Y YY" 2 Refo%% D
K% caL Miﬁ‘g g

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

o/ZLU
w0 1 r—AUD L 2R P s \—NQL%SE@AMD—B%F—Z S _ TANSES VDD 2 gggimm SPKRCONN R OUT_P
0402 ) = 2 71 80
L6421 YSAANL, = | w23 L PRESWBITER § 5
FERR. 1000- OHM 5 01 0P 665 - AR anael %) SPKRCONN R —_—
5 so_ SISKEAND $HF NAH M NERERR-W BFEES: 78 BQM

00 Lo BT T T DSPK | _ ) RN N B2y oo
CRI TI CAL 0% =
XTE,C5RM, _SPKR_SHUTDOWN Zlsrow oa | S SPKR R GAI N
B2 NC
R6420*
PGND 100'0(
w50 PPSV_SO0_AUDIO AMP_R leﬁéf
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 mm
1 1
CRI T CAL TLCAL C6a32t|. 06/14U§:1 L
[643 Vick) 2= T =
FERR: 1000~ OHM 0. 22U Faklf 2 8 _cmiTica 2 3R osRm
AUD LGB R P 1 2 172 CASE-ALL DD r 0201 SPKRCONN SR OUT P oo 52 1 o
e 150 R
#E%’v' BLl| N T+ S
CRI TI.CAL T L NO TEST=TRUE ALl N our- | B3
N =Pk @242%? ., SPKR_SHUTDOWY a2l a2 |RSUB GAIN SPKRCONN_SR_OUT N o = o
o0 48 AUD LGB RN 1 wol_2 KRANP | N1|[2 RSUBIN N epce| B2 J_1C6456 R W DTRR0 20 " im
0402 ) = i L% f D 4%1 ://())OF F
& g —F §1ks o
o 50 PP5\, SO_AUDI O AMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI TI CAL — CRI TI CAL
L 644 4 4421 106441
FERR 1000- OHM 0. 22UF Tooyr —- — QQ%NF
w0 a0 AUD LCB L _P1 w2 1|p LSUBLN P [ D) 2 18Y SPKRCONN _SL_QUT_P @ 5 7w
)~ = = | NO_TEST=TRUE CRI Tl CAL 9361
0402 10% cASE ALL b M N-RENR-W BFEES: 48 MM
M é%ﬁ% MAX_LI NE_W DTH=0. 40 MM
CRI TI CAL B1 =
L 644 Reagk | Ne ouT
FERR- 1000- OHM o 242UF ALl N our- | B3
AUD LG3_L_N 1 SPKR SHUTDOWN A2 A3 52 71 80
% 4 @—1%5'%&5“% FroresrhagBL LN © = s A LSUB_GN N SPKRCONN_SL_OUT_N Ve RIER, 7 Rﬁﬁ
- R NrE 040
& =gz | | ondde o
GND
i 3 2 %(gi/?@
0402

SYNC MASTER=DI RK_J44 SYNC _DATE=01/09/2013
I'P!!g T -
Audi 0: Speaker S
)
Appl e I nc 051-1573 | D
Pl acement Note: Place 06447 and C6452 near U6420 Pl acement Note: Place 06448 and C6449 near U6430 Pl acement Note: Place 06450 near U6410 Pl acement Note: Place 06451 near U6440 o : 8 0 0
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MagSaf e DC Power Jack R ica
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1 "V - mn n
i 3.425V "G3Hot" Supply
PN C{;L)l_l|F|=P:.3>1/4n%n H Supply needs to guarantee 3.31V delivered to SMC VRef generator
g\l?\'l;H: .2 mm
o8 s .
[\gbip NO_TEST=TRUE
C7092 1| C7091:| C70901
E— 4. 7UF - 4. 7UF -
gé o o NPT
2 3
65 G565 X6S- G55y X6 G55y 85A- 0. 460HM
o AL Vout = 3.425V
J7050 300MA MAX OUTPUT
BAT- J44 Switch limt
F-ST-TH 15708) ap B 1C7095 R709<;al (Switcher [imt)
; 3&3 ﬂ 250w B L Z%IPF 3/42815n
01 1 CRI Tl CAL
3 PWR 12 PPVBAT_G3H CONN 5471 2 P3V42G3H SHDN L 2 51 2015 1C70
NC 4 SMBUSSCL . | 13 — =SMBUS BATT SCL a - NO STOFF - P3VA2G3H FB — 255F
5 Cowussonl (14 % =SMBUS_BATT, SDA m To G
NC: - D 1 NO_STUFF <Rb PR )
6 SYSDETL ~ | 15 SYS DETECT L " R7081 ]
49. 9K C70801 R7096! 0863
7 G\D 16 CRI TI CAL 19 1000RF —— 200K
G\D 17 20w % —— )
8 1 28Y %
5 D 18 D7050 R7050 1 2 12
RCLAVP2402 o 10K 2 Ga6Y o
Cr70501: C70601 § % 2
o TuE— o Hiow
P %> 2402 , )
3B 605k " Vout = 1.25V * (1 + Ra/ Rb) L

= ISVNC MASTER=YHARTANTO J44 %&C DATE=01/ w
DC-1n & Battery Connectors

DTG NONEER s |
d} Appl e I nc. | 051-1573 |'D
S 8.0.0

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 70 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=POWER] 1V ALL R GHTS RESERVED

8 7 6 5 4 3 T 2




8 7 6 5 4 3 2 1

Reverse-Current Protection
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R7%01

VA m S eimy] DIH=0. 3 mm
0 1 C7201

56 68

o
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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>

TRUE DP_HDM _TBT_M._N<O> & 7

=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> — trege 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 & 7

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

1 =DP_TBTSNK1_DDC CLK — TrRUE_DP_HDM _TBT_DDC CLK &
s =DP_TBTSNK1_DDC DATA — 7rRUE DP_HDM _TBT_DDC DATA ¢
1» =DP_TBTSNK1_HPD —_1rRUEDPMUX_HPD_ OUT o7

2 _HDM TBTMUX SEL_TBT
~ MARE_BASE=TRUE

2 _DP_AUXCH 1 SO _ L

=TBT_GX2SX_BI DI R 15

DI SP_MJUX_SEL &

—_HDM TBTMUX LATCH 67
— NAKE_BASE=TRUE

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

UNUSED SI GNALS

» _TP_PCE K100M F

2 TP

PCl E_CLK100M FWN

MAKE_BASE

TRUE NO TEST=TRUE

1 TP

PCl E_FW D2RP

TRUE NO TEST=TRUE

PCl E K100M F
PCl E_CLK100M FWN
PCl E_FW D2RP

1w TP

PCl E_FW D2RN

TRUE NO TEST=TRUE

PCl E_FW D2RN

1w TP

PCl E_ FW R2D CP

TRUE NO TEST=TRUE

PCl E_ FW R2D CP

1w TP

PCl E FW R2D _CN

TRUE NO TEST=TRUE

PCl E FW R2D _CN

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

PCl E_CLK100M ENETSDP

PCl E_CLK100M ENETSDN

NC

NC

NC

NC

NC

NC

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

TRUE NQ TEST=TRUE

TP _PCH SLP_LAN L

TRUE_NO TEST=TRUE

NC PCH SLP_LAN L

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

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

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

0 1P

SUS PGOOD MR L

— Trg NO-TESTFTRE NC SUS PGOOD MR L

TP_SMC TRST_L

TrUE NO TEST=TRUE

NC SMC TRST_L

TP_SMC MD1

TrUE NO TEST=TRUE

NC _SMC MD1L

53

TP_TDM ONEW RE MPNI= 1R NO TEST=TRUE

NC _TDM ONEW RE_MPM

D
@ ﬁ;&g& WEFEEQ: 5M

Di gi tal

G ound

s —=PP5V_S0_AUDI O AMP

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

TBT UNUSED NETS
25 _TP_TBT_MONDCO = TRE _ NC_TBT_MONDCO
A RO

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

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

»» TP_DP_TBTSRC AUXCH CN  — %—ﬁ_ % TBTSRC AUXCH _CN
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LPDDR3 COMVAND/ ADDRESS
Menory Bit/Byte Sw zzle
B MEM A CAA<Q
. _=MEM A A<5> —  TRUE <0> 20 24 76
= = TRUE TRUE
eveyywers = nr NEM A Canze o o s NEM A _DO<0> — =MEM A DO<7> _, 1, MEM B _DO<O> _ -MEM B_DO<7> .,
—VEM A A<B> — Tme  MEM A CAA<3> . rons MEMA DOs1> = =MEM A DQ<6> . n. MEMB DO<l> = =MEM B DQ<6> .
I MEM A A<7S = o MEMA CAA<A> o+ VEM A_DO<2> = =MEM A DO<5> . s, MEM B _DO<2> = =MEM B_DO<5> _ »
, =MEM A BA<2> — TRE___MEM A CAA<S> 2021 70 7 m s MEM A _DO<3> = =MEM A DO<1> ,, 55, _MEM B DQ<3> = =MEM B DO<1> ..
; _=MEM A A<12> — TR MEM A CAA<6> 20 24 7 7 VMEM A DQ<4> = =MEM A DOX3> 5 67 _VMEM B_DQ<4> = =MEM B _DQ<3> ,,
I ToMEM A A<ils =  RE__ _MEM A CAA<7T> e vom s NVEM A_DO<5> = =MEM A DO<2> ., s, _MEM B DO<5> = =MEM B_DO<2> .,
MEM A Acioe = EM A CAABS mo 7o+ VMEM_A_DQ<6> = =MEM A _DQ<0> . 1, _MEM B_DQ<6> = =MEM B_DOQ<0> _ .,
NEM A Aclas = EM A CAA-9> mere e+ NMEM A DO<7> = =MEM A DO<4> ,, 15, MEM B DO<7> = =MEM B DO<4> ..
- s MEM A_DQ<8> — =MEM A DQ<10> 2 767 - VEM B DO<8> — =MEM B DQ<10> .,
vy = e M e ms MEMA DO<9>  — =MEM A DO<14> ., on, MEM B DO<O>  — =MEM B _DO<14> .,
SV A NE & = EM A CAB<2- . s MEM A DOSI0>  — =MEM A DQ<8> ,, 1 n, MEM B DOR10>  — =MEM B _DO<8> .,
 =MEM A RAS L — e MEM A _CAB<3> o s MEMA DOSI1>  — =MEM A DO<9> 5 s, MEM B DO<11>  — =MEM B_DO<9> .,
| NEM A BASGS = EM A CAB<4> no oms MEMA DO<12>  — =MEM A DO<15> ., s, MEMB DO<12>  — =MEM B_DQ<15> .,
, =MEM A A<2> — TRE___MEM A CAB<5> I oms MEMA DO<I3>  — =MEM A DOS11> 4, 55, MEM B DO<13>  — =MEM B_DO<11> .,
. =MEM A BA<1> = RE __ MEM A CAB<6> o s MEMA DO<14>  — =MEM A DO<12> ., s, MEMB DO<14>  — =MEM B _DO<12> .,
| NEM A Acion = EM A CAB<7> no om. MEMA DO<I5>  — =MEM A DO<13> ., s n, MEM B DO<15> =MEM B_DQ<13> .,
, =MEM A_A<1> — TrRE___MEM A CAB<8> 2120 76 en: MEM A DO<16> =MEM A_DQ<21> ;757 , MEM B DQ<16>  — =MEM B_DQ<22>
. =MEM A A<0> — TRE___MEM A CAB<9> 276 vem: MEMA DO<17>  — =MEM A DQ<16> ,, 5., _MEM B DOQ<17>  — =MEM B_DQ<18> .,
, =MEM A QDT<0> — TRE___MEM A ODT<0> 2021 24 76 ven: MEM A DO<18>  — =MEM A DQ<23> ,, 5., MEM B DQ<18>  — =MEM B_DQ<17> ..
; =MEM A_A<3> — 1re TP _LPDDR3_RSVDL ens MEMA DO<19>  — =MEM A DQ<18> ,  17n, MEM B DQ<19>  — =MEM B_DQ<16> ..
. =MEM A Ac<a> — Img TP LPDDR3_RSVD? ons MEM A DQ<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 = 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> 22 20 78 oms MEMA DO<23>  — =MEM A DO<20> ., s n, MEM B DO<23>  — =MEM B_DQ<21> .,
, =MEM B A<8> — TRE___MEM B CAA<3> 222076 s MEM A DO<24> =MEM A DQ<27> ,, 157, MEM B DQ<24> =MEM B DQ<27> .,
, =MEM B A<7> — TRE___MEM B CAA<4> 22 20 70 ems MEM A DO<25>  — =MEM A DQ<26> ,, 17, _MEM B DQ<25>  — =MEM B_DQ<26> .,
, =MEM B BA<2> — TRE___MEM B CAA<H> 22 7o e+ MEM A DO<26>  — =MEM A DQ<25> ,, 157, _MEM B DQ<26>  — =MEM B_DQ<24> .,
, =MEM B A<12> — Ire__ MEM B CAA<6> - s MEM A DQ<27>  — =MEM A DQ<29> ,, 1., MEM B DQ<27>  — =MEM B_DQ<28> ..
, =MEM B_A<11> — TrRE___MEM B CAA<7> 2220 76 en: MEM A DO<28>  — =MEM A_DQ<30> . 7+ MEM B DQ<28>  — =MEM B_DQ<31> .,
, =MEM B A<15> — TRE___MEM B CAA<8> 2220 76 em: MEM A DO<29>  — =MEM A DOQ<31> ,, 557, MEM B DQ<29>  — =MEM B_DQ<30> ..
, =MEM B A<14> — Ire__ MEM B CAA<O> - wns MEM A_DQ<30>  — =MEM A DQ<24> ,, .., MEM B DQ<30> _ — =MEM B_DQ<29> .,
; _=MEM B A<13> —  TRUE MEM B_CAB<0> 23 24 76 w77 MEM A _DOQ<31> = =MEM A DQ<28> ,, 77 MEM B DQ<31> = =MEM B_DQ<25> ,,
, =MEM B CAS L — TRE___MEM B CAB<i> 2221 70 wns MEM A DQ<32> =MEM A DQ<38> ., .., MEM B DQ<32> =MEM B DQ<39> .,
, =MEM B VE L — TRE___MEM B CAB<2> 2270 wns MEM A DQ<33>  — =MEM A DQ<39> ,, 5., MEMB DQ<33> — =MEM B_DO<38> ..
, =MEM B RAS L — TRE___MEM B CAB<3> 2220 70 wns MEM A DQ<34>  — =MEM A _DO<37> . s, MEM B DO<34>  — =MEM B_DO<37> ..
, =MEM B BA<0> — TRE___MEM B CAB<4> 2221 70 s MEM A DQ<35>  — =MEM A DQ<33> ,, 5., MEM B DQ<35>  — =MEM B_DO<33> ..
, =MEM B A<2> — TRE___MEM B CAB<5> 2220 70 wns MEM A DQ<36>  — =MEM A DQ<35> ,, 5., MEM B DQ<36>  — =MEM B_DO<35> ..
, =MEM B_BA<I> — TrRE___MEM B CAB<6> 2520 76 en: 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> . 7, MEM B DO<38>  — =MEM B_DO<32> ..
. =MEM B A<i> — TRE___MEM B CAB<8> 2220 76 wns MEM A DQ<39>  — =MEM A DO<36> ., s, MEM B DO<39>  — =MEM B_DQ<36> .,
[ EMEMB A =—mEe VM B LB oun wmo MEM A DO<40> =NEM A DQ<42> . son, MEM B DO<40> =MEM B DQ<42> .,
I MEM B Aca> = of TP LPDDR3 RovD3 " ono MEMA DO<41>  — =MEM A DO<46> ., o, MEM B DO<Al>  — —VEM B _DO<46>_ ..
M B Acas = A FOD RevDe oms MEMA DO<42>  — =MEM A DO<40> ., on, 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 DQ<44>  — =MEM A DQ<47> ., 1., MEM B DQ<44>  — =MEM B_DQ<47> .,
s MEM A DQ<45>  — =MEM A _DO<43> ., 11, MEM B DO<45>  — =MEM B_DO<43> .,
wns MEM A DQ<46>  — =MEM A _DO<44> ., .., MEM B DO<46> _ — =MEM B_DO<44> .,
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X304 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

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

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

NET_SPACI NG_TYPE1L

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | PO75_SPACE

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

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
DEFAULT * Y =45_OHW SE =45_OHM SE 10 MM 0 MV oM
STANDARD * \% =DEFAULT =DEFAULT 10 MV =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
50_OHM SE [TOP, BOTTOM Y 0.095 MM 0.095 MM o
50_OHM SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
45_OHM SE TP, BOTTOM Y 0.116 MM 0.116 MM o
45_OHM SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
40_OHM SE |TOP, BOTTOM Y 0.145 MM 0.095 MM o
40_OHM SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
37_OHM SE |TOP, BOTTOM Y 0.165 MM 0.095 MM o
37_OHM SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
27P4_OHM SE |TOP, BOTTOM Y 0.265 MM 0.095 MM o
27P4_OHM SE * Y 0.190 MM 0.090 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF |iss.1s04. 1509, 1510 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF I SL2, I SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF |TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF |iss,1504,1509, 15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF [I SL2, 1 SL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF [TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
85_OHM DI FF . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF | sis.1s04. 1500, 1510 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MW
85_OHM DI FF |I SL2, | SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 WM
85_OHM DI FF |TOP, BOTTOM \% 0.105 MM 0.105 MM 0.125 MM 0.125 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF |isia,1s4,1509,15010 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 MV 0.180 MM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:"
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF | sis.1s04. 1500, 1510 \% 0.120 MM 0.120 MM 0.125 MM 0.125 WM
70_OHM DI FF I SL2, 1 SL11 \% 0.120 MM 0.120 MM 0.125 MM 0.125 WM
70_OHM DI FF [TOP, BOTTOM Y 0.155 MM 0.155 MM 0.125 MM 0.125 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
73_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
73_OHM DI FF |iss.1s04. 1500, 1510 Y 0.110 MM 0.110 MM 0.120 MM 0.120 WM
73_OHM DI FF I SL2, I SL11 Y 0.110 MM 0.110 MM 0.120 MM 0.120 WM
73_OHM DI FF |TOP, BOTTOM Y 0.141 MM 0.141 MM 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MV
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
1TOL_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MV

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65_BGA

SYNC DATE=12/ 14/ 2012
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CPU Si gnal Constraints CPU Si gnal Properties
— NET TYPE
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL CONST SET PHYSI CAL SPACI NG
CPU_45S * =45_oHM SE | =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD _ —>_xp_T0K0 cpuLass P 181 XDP CPU TCK e
CPU_27P4S * =27P4_OHM SH =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML CO—XDE_TCKO CPU 45S CPU 18M 1 PCH JTAGX 12 16
O—XD_IX1 CPU 455 CPU 18M 1 XDP_PCH_TCK 12 16
X210 CPU 455 XDP_CPU_TDO 6 16
_ _ X210 CPU 455 XDP_PCH TDO 12 16
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O—XE 1Dl CPU 45S XDP_CPU _TDI 6 16
- - XDP_PCH TDI
CO—XDE 1Dl CPU_45S 12 16
CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 W™ ?; X0P_TMES CPL| 458 XDP_CPU TNB .
CPU_12M L * 0.305 MM ? O—XE_INE CPU 455 XDP_PCH TMS 1216
CPU 18M L . 0.457 WM 'S O XDR_TIRST | CPU 45S XDP_TRST_ L 16
— . - O —XDB_TRST | CPU 455 XDP_CPUPCH TRST L 16
CPU_25M L * 0.635 MM ? O —XDR_PRDY | CPU 455 XDP_CPU PRDY_L s 16
O—XDE_PREQ | CPU 455 XDP_CPU PREQ L s 16
O —CPULVCCST PURED CPU 455 CPU 08M | CPU_VCCST_PWRGD 8 16 17
O —CRULVCCST PURED CPU 45S CPU 08M | XDP_CPU_VCCST_PWRGD 16
o—CRuBRM CPU 455 CPU 08M | XDP_BPM L<1..0> 6 16
CO—CRUBPM TP CPU_45S XDP_BPM L<7..2> s 16
CPU_27P4S CPU 25M | CPU_SM RCOWP<2. . 0> .
CO—CBLLRCOVP EDP CPY 27PAS CPU 25M | MCP_EDP_RCOWP s
CO—CRURCOVE_CPI 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 CPU VI DALERT CPU 455 CPU 18M 1 CPU VI DALERT L s ss
[O—CBU VI DALERT CPU 455 CPU 18M 1 CPU VIDALERT R L s
O—CeuvIDsSaK CPU 455 CPU 18M 1 CPU_VI DSCLK s ss
O—CRUVIDSaK CPU 455 CPU 18M 1 CPU_VI DSCLK_R s
OO—CeuviDsauT CPU 455 CPU 18M 1 CPU_VI DSOQUT s ss
OO—Ceu v DsauT CPU 455 CPU 18M 1 CPU_VI DSOUT_R s
O—CRU BEl CPU 455 CPU 18M 1 CPU_PECI 5 a0
O—CRU BECl CPU 455 CPU 18M 1 CPU PECI _R 38 39
CO—CRU BECl CPU 455 CPU 18M 1 SMC PECI L 38 39
O—CRUBEl CPU 455 CPU 18M | SMC PECI _L_R .
O—BU GG CPU 455 CPU CFG<19. .11> 6 16
O—CBUCEGPD CPU 455 CPU_CFG<10. . 8> s 16
O—CRUCGEG CPU 455 CPU CFG<7..5> 5 16
OO—BUCEGPD CPU 455 CPU_CFG<4> 16
O—CRUCEG S CPU 455 CPU_CFG<3> o 16
OO—CBUCEG CPU 455 CPU_CFG<2> s 16
OO—BUCEGPD CPU 455 CPU _CFG<1.. 0> s 16
O —CBU MEM RESET CPU 455 CPU 08M | VEM RESET L
O —CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P s ss
O —CRU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N o ss
%ﬂc MASTER=YHARTANTO J44 SYNC DATE=01/13/ 2013
T
CPU Constraints
s g em e
d} Appl e Inc. 5' 1573
o 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

3 2




8

7

4

UsB 2

Interface Constraints

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

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

USB Constrai nts

PCH_USB_RBI AS

=STANDARD|

=STANDARD

=STANDARD

=STANDARD

=STANDARD

=STANDARD

USB_85D

=85_oHM DI FH| =85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB * =4X_DI ELECTRI C ? usB TOP, BOTTOM =6X_DI ELECTRI C ?
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS | TOP, BOTTONE10X_DI ELECTRI C 2

usB 3

Interface Constraints

PHYSI CAL_RULE_SET

LAYER

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

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

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
USB3_* * * USB3_20THER
USB3_* =SAME * USB3_2SAME

USB3_TX *_RX * USB3_TXRX
USB3_RX *_TX * USB3_TXRX

System C ock Si gnal

Constraints

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_25M

=5x_DI ELECTRI C

SATA I nterface 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‘GA;:"
SATA_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
SATA_45SE * =45_OHM SE | =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM SE =45 _OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
SATA_2SAME * =3X_DI ELECTRI C ? SATA_2SAME | TOP, BOTTOMI =4x_DI ELECTRI C ?
SATA_TXRX * =6X_DI ELECTRI C 2 SATA_TXRX |TOP, BOTTONE10X_DI ELECTRI C 2
SATA_20THER * =4X_DI ELECTRI C 2 SATA_20THER | TOP, BOTTONI=6X_DI ELECTRI C 2

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE‘T :
SATA_* N N SATA _20THER
SATA_* =SAMVE * SATA_2SAME

SATA_TX *_RX * SATA_TXRX
SATA_RX *_TX * SATA_TXRX

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

14 31

14 31

31 66

31 66

14 35

14 35

14 35

14 35

14 66

14 66

14 66

14 66

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

PCH Net Properties

SMBus

I nterface Constraints

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

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

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

SPI Interface

Constraints

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

DI FFPAI R NECK GAP

PCH Si ngl e Net

Constraints

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

DI FFPAI R NECK GAP

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

PCH_27P4S * =27P4_oHM SH =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7 ML 7ML
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o

PCH_12M L * 0.305 MM 2

PCH_15M L * 0.381 MV 2

PCH 18M L * 0.457 MM 2

PCH_20M L * 0.508 MV 2

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACT NG
O—LBCAD LPC_45S LPC. LPC AD<3..0>
O>—LlecAD L PC 45S LPC LPC FRAME L
O LBC A K24M SMC ClK_I PG _45S QLK 1PC LPC CLK24M SMC R
O LBC A K24M SMC ClK_I PG _45S QLK 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 SML_PCH 0_DATA
[— SMB_45S SVB SM._PCH 1_CLK
[ SMB_45S SMVB SM._PCH 1_DATA
OO HA BT AK HDA 45S HDA HDA BI T _CLK
OO HABRT K HDA_45S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_45S HDA HDA_SYNC
[O—HDA SWNC HDA_45S HDA HDA_SYNC R
O —HDARST HDA 45S HDA HDA RST R L
O —HDARST HDA 45S HDA HDA RST L
[O—HPA SDIN HDA_45S HDA HDA_SDI NO
O—HPA SDIN HDA 45S HDA CS4208_HDA _SDOUJUTO_R
O—HbA spaur HDA_45S HDA HDA_SDOUT
CO—HbA SDaUT HDA_45S HDA HDA_SDOUT_R
OO—SBLMEB SPI _45S SPI SPI _ALT _CLK
O—SBLMEB SPl_45S SPI SPI _CLK
OO—SBLMEB SPl_45S SPI SPI_CLK R
O—SBLMEB SPI _45S SPI SPI_MB CLK
O—SBLMEB SPI _45S SPI SPI _SMC CLK
OO—SBLMEB SPI _45S SPI SPI _ALT _CS L
OO—SBLMEB SPI _45S SPI SPI _CSO_L
OO—SBLMEB SPI _45S SPI SPI _CSO_R L
CO—SBLMEB SPl_45S SPI SPIL_MB CS L
O—SBLMEB SPI _45S SPI SPI _SMC CS L
O—SBLMEB SPl_45S SPI SPI _ALT 101_M SO
O—SBLMEB SPl_45S SPI SPI _M SO
OO—SBLMEB SPl_45S SPI SPIL_M SO R
O—SBLMEB SPl_45S SPI SPIL_MB |Ol_M SO
O—SBLMEB SPl_45S SPI SPI _SMC M SO
OO—SBLMEB SPI _45S SPI SPI _ALT_| G0_MOSI
O—SBLMEB SPI _45S SPI SPI _MOSI
OO—SBLMEB SPI _45S SPI SPI _MOSI _R
CO—SBLMEB SPI _45S SPI SPI_MB_| G0_MOSI
O—SBLMEB SPl_45S SPI SPI _SMC_MOSI
O—SBLMBI®@ SPl_45S SPI SPI _| O<2>
=»—SBLMEB Q@ SPl_45S SPI SPlL_I2 R
O—SBLMBI®@ SPl_45S SPI SPIL_MB |2 WP_L
=D—SBL MBI SPl_45S SPI SPI _ALT 12 WP L
OO—SBLMBI® SPl_45S SPI SPI _| O<3>
=»—SBLMB I SPl_45S SPI SPI_IXB_R
CO—SPLMEB G SPl_45S SPI SPIL_MB |3 HOAD L
CD—SBLMEBE @& SPl_45S SPI SPI_ALT |3 _ HAD L
[D—SBL_TPAD SPI _45S SPI TPAD_SPI _CLK
[>—SBL_TPAD CS SPl_45S SPI TPAD SPI _CS L
= —SBL_TPAD SPl_45S SPI TPAD_SPI _M SO
[—SBL_TPAD SPI _45S SPI TPAD_SPI _MOSI
O —BCH RICX PCH 45S PCH 15M 1 PCH CLK32K RTCX1
[ —BCH SRICRST PCH 45S PCH 15M 1 PCH SRTCRST L
O —BCH RICRST PCH_45S PCH _15M | RTC RESET_L
O —BCH THRMIR P PCH_45S PCH 18M | PM THRMIRI P_L
CO—POHL THRMIRI P PCH_45S PCH 18M | PM THRMIRI P_R L
[ PCH _45S PCH 15M 1 PCH | NTRUDER L
D PCH_45S PCH _15M | PCH | NTVRVEN
D PCH_45S PCH _15M | PCH DSW/RNVEN
[ PCH _45S PCH 15M 1 PM RSMRST_ L
D PCH_45S PCH _15M | PM SYSRST_L
D PCH_45S PCH _15M | XDP_DBRESET_L
[ PCH 45S PCH 15M 1 PM PCH SYS PWROK
= PCH_45S PCH _15M | XDP_SYS_PWROK
D PCH_45S PCH_15M | SYS PWRK R
D PCH 45S PCH 15M 1 PM _PCH PWROK
= PCH _45S PCH 15M 1 PM_S0_PGOOD
D PCH_45S PCH _15M | SMC_DELAYED PWRGD
D PCH_45S PCH _15M | PM_DSW _PWRGD
[ PCH_45S PCH _15M | PM _PWRBTN_L
D PCH 45S PCH 15M 1 XDP_CPU PWRBTN L
D PCH_45S PCH_15M | PCl E WAKE L
D PCH_45S PCH _15M | AP_PCI E WAKE L
D PCH_45S PCH _15M | CAM PCI E WAKE L
D PCH_45S PCH_15M | TBT_Cl O PLUG EVENT_L
[CO—BCH QL K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALI N
O —BCH QL K24M XTAL PCH_45S PCH_20M | PCH Cl K24M XTALOUT
O —BCH QL K24M 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
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI 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_oM SE| =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM SE 5 _MEMACIKD NEN 70D VEMCIK ﬁm 2 &ﬁ EZ8> 720 28
— == OO MEMA G KO NMEM 70D NEM CI K > 720 24
MEM 50S * =50_oHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE —50_0—|M_SI? » > MM A Gk VEM 70D VEM LK VEM A CLK P<1> e
MEM 70D * =70_amp FF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF |=70_OHM DI FF o> MEM A_Cl K1 VEM 70D MEM CLK ﬁm ,: %KLNE1>O o1
- - - - = MEM A_CTIL MEM 40S NMEM CTI <1..0> 720 21 24
MEM 73D * =73_awm o 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> [
. CO—MEM.A_CKEQ MEM 40S MEM CMD. MEM A_CKE<1.. 0> 720 24
SpaC| nq RUI e Set S O MEM.A_CKE1 MEM 40S MEM CMVD. MEM A CKE<3. . 2> 721 24
<
—= == OO MEMA CMX MEM 40S NEM_CMVD MEM A _CAA<9. . 0> 20 24 70
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i NFM_A_CNI')’I NFM_An§ NFM_CNI') 'VEM A (:AB<9 j 0> 21 24 70
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCQBYTEQ MEM 40S MEM A_DQRYTE_0Q NI\/EEm ﬁ DO<Z5 O; 77071
- - MEM A_DCRYTE1 MEM 40S MVEM A DQBYTE. 1 DQ<15. . 8> 770 71
VEM_DQS2OWNDATA * =3x_DI ELECTRI C ? _ MVEM_DQS20OWNDATA | TOP, BOTTOM| =5x_DI ELECTRI C ? ; :D NEM_ A DCRYTF? NEN 405 NENL A DCRYTE 2 VEM A DO<23._. 16> e
MEM_CMD2CVD * =3x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTER MEM 40S MEM A_DQRYTE_3 NI\/EEm ﬁ DO<DO<§$ . glzb 77071
- - MEM A_DQBYTE4 MEM 40S MVEM A_DCBRYTE 4 .. > 770 71
MEM_CMD2CTL * =3x_DI ELECTRI C ? _ MEM_CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? ; :D NEM_A_DCRYTES NEN 405 NENL A_DCRYTE 5 VEM A DO<47. . 40> .
MEM_CTL2CTL * =3x_DI ELECTRI C ? MEM_CTL2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTEE MEM 40S MEM A_DQRYTE_6 NI\/EEm ﬁ D0<Do<gg . gg> 77071
- - MEM A_DQBYTEZ MEM 40S MVEM A_DQBRYTE 7 .. > 770 71
MEM_CLK2CLK * =6x_DI ELECTRI C ?‘ _ MEM CLK2CLK | TOP, BOTTOM| =8x_DI ELECTRI C ?; :D NEN_A_DOSD NEM 700 NEN_A_CKE,_0 VEM A DOS _P<0> i
MEM DATA2OTHERVEM * =8x_DI ELECTRI C ? MEM 20THERMVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEMA_DQSO MEM 70D MEM A_DQS_0. ﬁm 2 DOS g<(1)> 770
== = MVEM A_DQS1 MVEM 70D MEM A_DQS 1 DS _P<1> 770
MEM_20THERVEM * =4x_DI ELECTRI C ?‘ _ MEM_2PVR TOP, BOTTOM| =4x_DI ELECTRI C ?; l:l: NEM_A_DOS] NEM 700 NEM_A_DXF 1 VEM A DOS N<1> i
MEM_2PWR * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? MM A_DOS2 MEM 70D MEM A_DQS_2. ﬁm 2 DOS Ez§> 770
=== = MVEM A_DQS2 NMEM 70D MEM A_DQS_2 DS > 770
MEM_2GND * =2x_DI ELECTRI C ?‘ _ MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?; l:l: NEN_A_DOSA NEM 700 NEM_A_CXE 3 VEM A DOS_P<3> i
MEM_20THER * =6x_DI ELECTRI C ? MEM_CMD2CVD_BM| TOP, BOTTOM| =3x_DI ELECTRI C ? MM A DOS3 NMEM 70D MEM A_DQS_3 NIVEEm 2 DQS g<i> 770
== = MVEM A_DQS4 MVEM 70D MEM A_DXS 4 DS _P<4> 770
MEM_CNVD2CMD_B * =3x_DI ELECTRI C ? _ MEM_CMD2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? ; l:l: MM DoFa MEM 70D NEM A DCR. 4 VEM A DOS N<d> o
MEM_CVD2CTL_BI * =3x_DI ELECTRI C ? MEM_CTL2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEMA DS NEM 70D MEM A_DQS_5 NIVEEm 2 DQS Ezg> 770
=== OO MEM A DS NMEM 70D MEM A_DQS_5 DS > 770
MEM CTL2CTL_Bl - =3x_DIELECTR C ? O MEMA_DOS6 MEM 70D MEM A_DQS_6 MEM A_DQS_P<6> 770
MEM_12M L * 0.305 MV 2 O MEMA D6 MEM 70D MEM A_DQS_6 MEM A _DOS_N<6> 770
O MEMA_DOS? MEM 70D MEM A_DQS_7 MEM A _DQS_P<7> 270
MM A_DOS7 MEM 70D MEM A_DQS_7 MEM A _DOS_N<7> 270
Menory Bus Spaci ng G oup Assi gnnents
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1l | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MEM_* _DQBYTE_* * * MEM_20THER MEM A DQS_0 | MEM A _DQBYTE_O . VEM DQS2OMDATA
MEM * _DQS_* * * MEM 20THER MEM A DQS 1 | MEM A_DQBYTE_1 * VEM_DQS20MNDATA [ ﬁm_g_&ﬁg ﬁm_;gg ﬁm_&ﬁ NNEEm g %ﬁ Ezgz 722 24
2 20
MEM_CVD * * NEM_ZOTHERW MEM A DQS_2 | MEM A DQBYTE_2 * NEM,D®20M|?AT5 ':: MEM B Cl K1 MEM 70D MEM ClL K MEM B_CLK P<1> 728 2
MEM_CTL * * MEM_20THER MEM A _DQS_3 MEM_A_DQBYTE_3 * MEM_DQS2OWKNDATA D MMB CKI VEM 70D MEM CL K MVEM B_CLK N<1> 723 24
MEM B CTL MEM 40S MEM CTL. MEM B_CS L<1..0> 722 23 24
MEM_CLK * « NEM_ZOTHEVRH » MEM A DQS_4 | MEM_A_DQBYTE_4 * MEM DQS2OMKDATA :D MEM B_CTL MEM 40S MEM CTL VEM B_ODT<0> e
MEM_* MEM_* * MEM_2O0THERVEM MEM A _DQS_5 MEM_A_DQBYTE_5 * MEM_DQS2OWKNDATA Do—MEM.B_CKEQ MEM 40S VEM _CVD MVEM B_CKE<1. . 0> 722 24
" N o>—MEM B_CKF1 MEM 40S MVEM CMD MEM B_CKE<3. .2> 728 20
—— MEMA DS 6 | MM A DQBYTE 6 VEM DQS2OMRDATA oMM B VDO MEM 40S | MEM VD MEM B_CAA<9.. 0> 22 24 70
NET_SPACI NG TYPEL | NET_SPACI NG TYPEZ | AREA TYPE | SPACING RULE SFT. MEM A_DQS_7 | MEM A DQBYTE 7 « > MEM B QD1 MEM 40S | NEM CMD MEM B_CAB<9. . 0> 22 24 70
MEM_* _DQBYTE_* =SAME * NMEM_DATA2SELF = OD>—MEMLB_DOBYTEQ MEM 40S MEM B DOBYTE O MEM B_DQ<7. . 0> 770 71
MEM B DQS O | MEM B DQBYTE O - VEM_DQS2OMDATA o MMB DOBYTEL | MEM 40S |[MEM B DOBYTE 1 MEM B DO<15. . 8> Jon
- MEM B DQS_1 | MEM_B_DQBYTE_1 * MEM_DQS2O0MDATA O MEM. B _DOBYTE2 MEM 40S MEM B_DOBYTE 2 MEM B DO<23. . 16> 7707
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET " — fa— I\/EM_B_DCBYTE’% I\/EM_AOQ I\/EM_B DOBYT :_q VMEM B DQ<31. . 24> 770 71
NEM *_DGBYTE * NEM * . WM. DATAZOTT R MEM B_DQS_2 | MEM B _DQBYTE 2 VEM DQS2OMDATA > MEM B DOBYTE4 | MEM 40S E 4 ﬁm E Do<is;. . 4313> 770 1
MEM B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20OWNDATA [— NVEM B _DOBYTES VEM 40S E S5 DQ<47. . > 770 71
= " N oMM B DQBYTE6 | NEM 4QS 6 MEM B DQ<55. . 48> 1707
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» MEM_B_DQs_4 MEM_B_DQBYTE_4 NEM7D®20ANDATA = VEM B_DOBYTE? MEM 40S 1B 7 VEM B _DO<63. . 56> o m
MEM_CVD MEM_CVD * MEM_CVD2CVD MEM B_DQS_5 | MEM_B_DQBYTE_5 * MEM_DQS2OWKDATA O>—MEM B_DQSO MEM 70D MEM B _DQS_0 NI\/EEm g DQS $8> 770
e = [ MEM B DQSO MEM 70D MEM B DQS QO DOS > 7 70
MEM VD MEMLCTL . MEM GMD2CTL MEM B DS 6 | MEM B DQBYTE 6 - NVEM_DQS20MRDATA > _MEM B DOS1 MEM 70D | NEM B DS 1 MEM B_DOS_P<1> -
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM B_DQS_7 MEM_B_DQBYTE_7 * MEM_DQS2OWKNDATA OD>—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 > _MEM B DOS? MEM 70D | MEM B DQS 2 MEM B_DOS_N<2> -
MEM_CVD MEM_CVD BGA_MEM |MVEM_CVD2CVD_B ODo>—MEM B_DQS3 MEM 70D MEM B DQS 3 MEM B_DQS_P<3> 770
= OD—MEM B_DQS3 MVEM 70D MEM B_DQS_3 MEM B_DQS_N<3> 770
MEM CVD MEM CTL BGA_MEM |VEM CVD2CTL_Bl = MEM B DOS4 MEM 70D | MEM B DOS 4 MEM B_DOS_P<4> ‘o
MEM_CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_BN O MEM B _DOs4 MEM 70D MEM B DQS_4 MEM B_DQS N<4> .
o—MEM B_DQS5 MVEM 70D MEM B_DQS_5 MEM B_DQS_P<5> 770
1 MEM B DQSH MEM 70D MEM B DOS 5 VEM B_DQS_N<5> 7 70
Broadwel | ULT Menory Down LPDDR3 1x4 Length Matching Eay e NEMT7 oD TNEM B ocR el MEM B oS P<ts
[— VEM B DQS6 NVEM 70D MEM B DOS 6 NVEM B_DQOS N<6> 770
- - o>—MEM B_DQS7 MEM 70D MEM B DQS_7 MEM B_DQS_P<7> 770
LPDDR3 Si gnal Group Uni t M n Length Max Lengt h D MEM B _DOS7 VEM 70D MEM B DOS 7 MEM B_DQS N<7> 770
CTL/ CKEmax - CTL/ CKEni n mls (0] 50
CTL/ CKE to CLK mls CLK - 100 0
(CVDmax - CMDni n) mils 0 50
CVD to CLK mls CLK - 250 CLK + 250
DQrax - DQrin per byte mls 0 125
DQrex to DQs per byte mls DQs - 200 DQs + 50 [ MEM PVR PP1V2_S3 68
DQS to DQs# mls -2.5 2.5 [— MEM PVR PP1V2_S3_CPUDDR s
DQS to CLK (Rule 1) mls CLK - 750 CLK + 1250 i MVEM PUR PPOV6_S0_DDRVTT o8 71
CLK to CLK# mils -2.5 2.5 s MEM PUR PPVTTDDR_S3 -
[— MEM 12M | CPU_DI MVA_VREFDQ 719
I\/E nor y t o POV\er Spac I ng _ _ D MEM 12M | CPU_DI MVB_VREFDQ 719 ISYNC MASTER=YHARTANTO J44 SYNC DATE=01/02/ 2013
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET i 'L':I\/E H
— — — — — ————— ~ — — — CPU_DI MM VREFCA nor Con ral n
MVEM_PVR MEM_* * MEM 2PVR MEM 70D | Bea MEmM| MEM 73D {m— MEM_12M | % Yy st .
MEM_PVR * * DEFAULT MEM 40S | BGA MEM| MEM 50S @ Appl e I nc 051-1573
[ MEM 12M | PPOV6_S3_NMEM VREFDQ A 6 ' ' 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:
D MEM 12M 1 PPOV6_S3_MEM VREFCA A 20 21 68 E%E%Lk@:g&;ﬁﬁ% fGT“E
— L [
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = MEM 12M | PPOV6_S3_MEM VREFCA B 22 23 68 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 114 OF 120
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Constraints

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

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

Di spl ayPort & HDM Constr ai

nts

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
TBTDP_85D * k8s_oHM DI FH =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
TBTDP_2SAMVE * =3X_DI ELECTRI C 2 TBTDP_2SAME | TOP, BOTTOM =4x_DI ELECTRI C 2
TBTDP_TXRX * =6X_DI ELECTRI C 2 TBTDP_TXRX | TOP, BOTTOM =10X_DI ELECTRI C 2
TBTDP_20THER * =4X_DI ELECTRI C 2 | | TBTDP_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
TBTDP_* * * TBTDP_20THER
TBTDP_* = * TBTDP_2SAME
TBTDP_TX *_RX * TBTDP_TXRX
TBTDP_RX *_TX * TBTDP_TXRX

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

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

Inter-pair matching should be within 2.54cm

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

Only used on hosts supporting Thunderbolt video-in

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
DP_85D * k85_oHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
HDM _85D * k85_oHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
DP_2SAVE * =3x_DI ELECTRI C 2 DP_2SAVE TOP, BOTTOM| =4x_DI ELECTRI C 2
DP_20THER * =4x_DI ELECTRI C 2 DP_20THER | TOP, BOTTOM| =6x_DI ELECTRI C 2
HDM CLK_20THER * =7x_DI ELECTRI C 2 | | HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
HDM CLK_2DPHDM * =4x_DI ELECTRI C 2 | |HDM CLK_2DPHDM | TOP, BOTTOM| =6x_DI ELECTRI C 2
HDM DATA_2SAVE * =3x_DI ELECTRI C 2 | | HOM DATA_2SAME | TOP, BOTTOM| =4x_DI ELECTRI C 2
HDM DATA_20THER * =4x_DI ELECTRI C 2 | |HOM DATA 20THER| TOP, BOTTOM| =6x_DI ELECTRI C 2
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
HDM _DATA * * HDM DATA_20THER DI SPLAYPORT * * DP_20THER
HDM _DATA =SAVE * HDM DATA_2SAME DI SPLAYPORT =SAVE * DP_2SAME
HDM _DATA TBTDP_TX * HDM DATA_2SAME DI SPLAYPORT HDM _DATA * DP_2SAME
HDM _DATA TBTDP_RX * TBTDP_TXRX DI SPLAYPORT TBTDP_TX * DP_2SAME
HDM _CLK * * HDM CLK_20THER DI SPLAYPORT TBTDP_RX * TBTDP_TXRX
HDM _CLK HDM _DATA * HDM CLK_2DPHDM
HDM _CLK DI SPLAYPORT * HDM CLK_2DPHDM
HDM _CLK TBTDP_TX * HDM CLK_2DPHDM

Max Length 241.3mm

NET TYPE

ELECTRI CAL CONST SET 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
[-—SBL_IBL_ M SO TBT SPI_45S| TBT SPI TBT_SPI _M SO 25
[—SBLIBL CS | TBT SPI_45S| TBT SPI TBT _SPI_CS L 25
DB HDM _TET M DP_85D DI SPLAYPORT. 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
DB 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
M _aax HDM 85D HOM QK HOM 1G CLK C N 66 67 71
ED—HDM _DATA HDM 85D HDM _DATA HDM _| G DATA C P<2..0> o1
[ED—HDM _DATA HDM 85D HDM _DATA HDM | G DATA C N<2..0> ern

Properties

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
O IBLARD TBIDP_85D. TIBIDP_TX TBT_A R2D C P<1..0>
OO—IBLARD TBIDP_85D TIBIDP_TX TBT_A R2D C N<1.. 0>
OO—IBLARD TBIDP_85D TIBIDP_TX TBT_A R2D P<1..0>
OO IBLARD TBIDP 85D TBIDP_TX TBT_A R2D N<1..0>
OO—RALlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<i1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._P<1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_A LSX M._P<1>
OO—D2AlLsSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1>
Co—DeIBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._C P<3>
CO—DeIBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._C N<3>
D DP_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3>
CD—DeIBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3>
OO IBLARRO TBIDP 85D TBIDP_RX TBT_A D2R C P<0>
O IBLARRO TBIDP 85D TBIDP_RX TBT_A D2R C N<O>
OO IBLARRO TBIDP_85D TBIDP_RX TBT_A D2R P<0>
CO—IBLA RO TBIDP_85D TBIDP_RX TBT_A D2R N<O>
O IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<i1>
CoO—IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C N<1>
CD—IBL A D2R 1 TBIDP_85D TBIDP_RX TBT_A D2R P<1>
CD—IBLA 2R 1 TBIDP_85D TBIDP_RX TBT_A D2R N<1>
OO IBLA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC P
OO IBLA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC N
O —DE_IBIPA AUXCH DP_85D DP_TBTPA AUXCH C P
[CO—DB_TBTPA AUXCH DP_85D DP_TBTPA_AUXCH C N
[O—DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH P
O —DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH N
O IBLERD TBIDP_85D. TIBIDP_TX TBT B R2D C P<1..0>
OO IBLB RD TBIDP 85D TBIDP_TX TBT_B R2D C N<1.. 0>
O—IELERD TBIDP_85D. TIBIDP_TX TBT_B R2D P<1..0>
O IBL B RD TBIDP_85D. TIBIDP_TX TBT B R2D N<1..0>
OO—DeBLsSXM DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
DB LlsXM DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
DB LsXM DP_85D DI SPI AYPORT DP_TBTPB_M._P<1>
2B LlsxM DP_85D DI SPI AYPORT DP_TBTPB_M._N<1>
O—D2BLlsxM DP_85D DI SPI AYPORT DP_B LSX M._P<1>
2B LlsXM DP_85D DI SPI AYPORT DP_B LSX M._N<1>
D DP_IBTPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
CD—DeIBIPE M DP_85D DI SPI AYPORT DP_TBTPB _M._C N<3>
CD—DeIBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3>
DB IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M. N<3>
O IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R C P<0>
OO IBLBE RO TBIDP 85D TBIDP_RX TBT_B D2R C N<O>
O IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R P<0>
CO—IBLB 2RO TBIDP_85D TBIDP_RX TBT B D2R N<O>
CD—IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R C P<1>
o IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_ B D2R C N<1>
CD—IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R P<1>
CD—IBL B 2R 1 TBIDP_85D TBIDP_RX TBT B D2R N<1>
O IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R1_AUXDDC P
OO IELEB @R 1 TBIDP 85D TBIDP_RX TBT_B D2R1_AUXDDC N
O —DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C P
O DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C N
O—DB_IBIPR AUXCH DP_85D DP_TBTPB_AUXCH P
O —DB_IBIPRE AUXCH DP_85D DP_TBTPB_AUXCH N
DP_TBTSNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._C P<3
DD IBISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._C N<3..0>
DD IBISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._P<3.. 0>
DP_TBRTSNKO_M DP_85D DISPLAYPORT | DP_TBTSNKO_M._N<3. . 0>
D —DE_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH C
DD TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH C N
ED—DE_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH P
D —DE_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH N
DP K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._C P<3..0>
K1_M DP_85D DI SPI AYPORT DP_TBTSNK1_M._C N<3..0>
K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._P<3..0>
DP_TBTSNK1 M DP_85D DI SPI AYPORT DP_TBTSNK1_ M._N<3..0>
ED—DB_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P
ED—DE_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C N
D —DE_TBISNK AUXCH DP_85D DP_TBTSNK1_ AUXCH P
ED—DB_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH N
= D2 LN M DP_85D DI SPI AYPORT DP_INT_M_F _P<3..0>
>IN M DP_85D DI SPI AYPORT DP_INT_M._F _N<3..0>
D2 LNL M DP_85D DI SPI AYPORT DP_INT_M._C P<3..0>
=02 LN M DP_85D DI SPI AYPORT DP_INT_M._C N<3..0>
2N M DP_85D DI SPI AYPORT DP_I NT_M._P<3..0>
=>—DE_ LN M DP_85D DI SPI AYPORT DP_I NT_M._N<3..0>
DD LNL_AUXCH DP_85D DP_I NT_AUXCH C P
DD LNT_AUXCH DP_85D DP_I NT_AUXCH C N
DD LNL_AUXCH DP_85D DP_I NT_AUX P
DD LNL_AUXCH DP_85D DP_I NT_AUX N

&

25

25

13 25

25

25

25 67

25 67

71

Not es:

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

Only used on dual -port hosts.
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Canera Net Properties

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
i OS2 MEM A K S2_MEM 85D S2_MEM O K MEM CAM CLK P 23 34
M Pl I nter f ace ConSt rarnts O—S2 MEM K S2_NEM 85D S2_MEM QLK VEM CAM CLK_N 33 34
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP OS2 MEM CKE S2_MNEM 45S S2_NEM CIRI VEM CAM CKE 33 34
— M CAM CS L
- N - - - - - OS2 MEMCS S2_NEM 45S S2_MEM CTRI VE 33 34
M PI _85D 85_CHM DI FF| =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF VY ey, NVEM CAM COT z
I I OS2 MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L 33 34
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT OS2 MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 33 34
_ === _ === O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L 33 34
M Pl _20THER * 4X_DlI ELECTRI C ’?‘ _ M Pl _20THER | TOP, BOTTOW1 =6X_DI ELECTRI C ? S2_MEMLOMD S2_MEM 45S S2_MEMLOMD NEM CAM BA<0> e
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTONW =8X_DI ELECTRI C CO—S2_MEM.OVD S2_NEM 45S S2_NEM CVD MEM CAM BA<1> 33 34
_ == === CO—S2 MEM CMD S2_MNEM 45S S2_MEM CVD VEM CAM BA<2> 33 34
M PI CLK_20THER * 7X_DI ELECTRI C ? M Pl CLK_20THER | TOP, BOTTONE10X_DI ELECTRI C ? NEM S2_MEM 85D S2_NEM VEM CAM DOS P<0> e
I OS2 MEM DQE0 S2_MEM 85D S2_MEM DQSO MEM_CAM DQS N<O> 33 34
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET OS2 MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 33 34
— M CAM DOS N<1>
- - OS2 MEM GBI S2_MEM 85D S2_MEM DQS1 MVEI 33 34
M PI _DATA M PI 720THER [CO—S2_MEM DATA 0 S2_MEM 45S | s2 MEM DATAQ MVEM CAM DMVkO> as 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 Pl CLK_20THER OS2 MEMA S2_MEM 4SS | S2 MEM QD VEM CAM A<14. . 0> s 20
— = 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
I O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 3334 71
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 33 38 71
- _ _ _ _ _ == CO—MPL_DATA s2 MPl_85D M Pl _DATA M Pl _DATA_CONN_P 3a 71
S2_MEM 45S * =45_OHM SE 45_OHVI_SE 45_OHVI_SE 45_OHV_SE STANDARD STANDARD MPL_DATA S \pL_fen \PL_DATA M Pl _DATA CONN N o
S2_MEM 85D * =85_oHM DI FF =85_0HM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_0OHM DI FF
O—MPL_aK s M Pl _85D CLK_MPI MPI_CLK P 334N
OO MPL_aKs M Pl _85D CLK_MPI MPI_CLK N 33N
i O—MPL_aKS2 MPL_85D CLK M Pl M Pl _CLK CONN P 2
SpaCI ng RUI e 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 VAEI G—ff SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Q?il\ﬂ:MiP\/B PP1V35 CAM 2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF| TOP, BOTTONI =4x_DI ELECTRI C ? [— S2_NEM PWR PPOV675_CAM VREF 33 34
- i - i S2_NEM PR PPOV675 MEM CAM VREFCA .,
S2_DQS20WNDATA * =2x_DI ELECTRI C ?; S2_DQS20WNDATA| TOP, BOTTON =4x_DI ELECTRI C ?; |:> Yy PPOV675_NEM_ CAM VREEDO _ o
S2_CVD2CVD * =2x_DI ELECTRI C ? S2_CVD2CVD | TOP, BOTTOW =4x_ DI ELECTRI C ?
S2_CMD2CTRL * =2x_DI ELECTRI C 2 S2_CMD2CTRL | TOP, BOTTON =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL | TOP, BOTTONI =4x_DI ELECTRI C 2
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM| TOP, BOTTONI =6x_DI ELECTRI C 2
S2MEM_2PV\R * =2x_DI ELECTRI C ? S2MEM 2PVWR | TOP, BOTTOW =4x_ DI ELECTRI C 2
S2MEM_2GND * =2x_DI ELECTRI C 2 S2MEM 2GN\D | TOP, BOTTOW =4x_ DI ELECTRI C 2
S2MVEM_20THER * =6x_DI ELECTRI C 2 S2MEM _20THER| TOP, BOTTONE10x_DI ELECTRI C| 2
Menory Bus Spaci ng Group Assignnments
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI miRULéiéE.f4 NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_NMEM DATA* * * S2MVEM _20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20NDATA
S2_MEM DQs* * * S2MEM _20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS2ONKNDATA
S2_MEM CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
— - — —— i
S2_MEM DATA SAME sz oaTAzsELF Menory t o Power Spaci ng
S2_MEM CVD S2_MEM _CMVD * S2_CMD2CVD —
S2_NEM_OMD S2_NEM CTRL " S2_ovD2 CTRL NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
—— PUWR * * PVR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM S2_MEM S2MEM 2PVR
——— PWR * *
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM.| DEFAULT
Menory to GND Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
G\D S2_MEM * * S2MEM 2GND
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SMC SMBus & Charger Net Properties
NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACI NG
US SMC 2 SMB_45S SMB 2 84171
US SN 2 SMB_45S SMB SMBUS SMC 2_S3_SDA 38 a1 71
US SMC 1 SMB_45S SMB SMBUS SMC 1_SO0_SCL 38 a1 71
US. SMC 1 SMB_45S sve | SMBUS SMC 1 _SO_SDA s n
US_SMC 0 SMB_45S sve | SMBUS SMC 0_SO_SCL s w
US_SMC 0 SMB_45S SMB SMBUS _SMC 0_SO_SDA 38 a1
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SCL 38 a1 71
US SMC 5 SMB 455 SMB SMBUS _SMC 5_G3_SDA 38 a1 71
CO—SMBUS_SMG . SMB_45S SMB SMBUS _SMC 3_SCL 38 a1
[—SMBUS SV SMB_45S SMB SMBUS _SMC 3_SDA 38 a1
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PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{ . . . . . .
SENSE 455 " o oronn] =45 OMSE | =45 OMSE | =45 OmMSE Y Y X304 Specific Net Properties X304 Specific Net Properties
THERM 45S * - =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MV 0.1 MM NET TYPE NET TYPE
— 1TOL_DI FRPAI R — (e — (o _ i __ ELECTRI CAL CONST SET PAVSI CAL SPACI NG ELECTRI CAL CONST SET PAVSI CAL SPACI NG
DI G_AUDI O * s1ta_p rrealR [=1TOL_DI FFPAI R(=1TO1_DI FFPAI R|=1TOL1_DI FFPAI R 0.1 MM 0.1 MM
ANL_AUDI O * =1TOL_DI FFPAI R 0.1 Mv 0.1 Mv 10 MM 0.1 Mv 0.1 MM
- THERM DP_TBT_DI THERM 45S THERM | TBTTHVENS D1_P . [O—ADLQ DR AVPTAL AM_AUDIO ADLO ADLCE L P a8 50
ANL_AUDI O_W DE * =1TOL_DI FFPAI R 0.3 MM 0.3 MM 10 MM 0.1 MM 0.1 MM [ —¢ AUDI O DP_AVPTWI ANl _AUDI O AUDI O AUD L2 L_N 48 50
[O—IHERM DP_TBT DI THERM 45S THERM | TBTTHVEBNS D1 N s =
=== = AUDI O DP_AVPTWE ANl _AUDI O AUDI O AUD_SPKRAMP_LI N P s0
THERM DP_CPU D1 THERM 45S THERM | CPUTHVENS D1_P s =
= AUDI Q DP_ANPTWI ANL_AUDI O AUDI O AUD_SPKRAMP_ LI N N 50
THERM DP_CPU_D1 THERM 45S ThHERM | CPUTHVBNS D1 N 5 = LU =
= === = AUDI O DP_ANPTW ANl _AUDI O AUDI O SPKRAMP LI N P 0
[O—IHERM DP_CPU 2 THERM 45S THERM | CPUTHVENS D2_P 5 = AL G Db ANDTVE N ADLO TS SPKRAMP LI N N
[O—THERM.DP_CPU_ D2 THERM 45S THERM | CPUTHVENS D2 N s [ m— LD = 50
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI G—{T » NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbEi‘SEf» DD zz 2:$:2$1x 23: :232 2 233 2 AHD Lg R N : :Z
SENSE * =2X_DI ELECTRI C ? CPU_VCCSENSE GN\D * GND_P2MM [O—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 ELECTR © ? [—ALDLQ DP_ANPTWI ANl _AUDI O AUDI O SPKRAMP_RIN P 0
AUDI O * =2X_DI ELECTRI C _ s SENSE 458 SENSE | SNS CPUDDR P - [O—ALDLQ DR AVPTWE ANl _AUDI O AUDI O SPKRAMP_RI N N 0
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE | CO—SENSEDP SENSE _45S SENSE I SNS _CPUDDR N 43 ™ AN AUDLO ADLO AUD LOB L P
3 HT — CO—AUDLO DP_AVPSL — 48 50
SPACING RULE.SET LAYER HNETOLINE SPAGNG| VA GIT CLK_PCI E GND * GND_P2VM [O—AUDLQ DR AVPSUR ANL_AUDI O AUDLO AUD LO3_L_N 15 50
= AUD_SPKI LSUBIN P
G\o : STANDARD ? G\D PCI E_* * GND_P2MM [CO—SENSE_DP_ L CDBKIT SENSE_45S SENSE SNS LCDBKLT P a2 60 D_AL.DLQ!D&,AMESQ iz: —ijgg itgg Agl: gPme LgSBI NN 0
SV [O—SENSE_DP_I CDBKI T SENSE_455 SENSE SNS _LCDBKLT_N w2 o [O—ADLQ DE AVPSL — s
G\D SATA _* * GND_P2W [CO—AUDLQ DP_AVPSUR ANL_AUDI O AUDL O LSUBIN P 0
= - [O—SENSE DP_TBT SENSE_45S SENSE SNS_TBT_P s e . T Ao LSUBIN N
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT usB &\D - G\D_P2WM [CD—SENSE DR TR SENSE_455 sense L1 SNS TBT_N “ - - ”
— — CLK _PCl E SB_POVER * PWR P2MM [CO—SENSEDP SENSE_455 SENSE SNS_LCOPANEL P e [>—AUDLO DP_AVPSLE ANL_AUDI O AUDLO AUD LB_R P 48 50
GND_P2MM * 0.20 WM 1000 — — — [—SEEE e SENSE 455 sensE {1 LCDPANEL N e B ANL_AUDI O AUDI O AUD LGB_R N
OVE PR P2 [O—ALDLQ DP_AVPSL _ w50
PWR_P2VM * 0.20 MM 1000 SB_P R SATA* - *PZW [O—AUDLQ DR AVPSUR ANl _AUDI O AUDI O AUD _SPKRAMP_RSUBIN P
usB SB_POVER * PVWR_P2WM [CO—AUDLO DP_AVPSURB ANl _AUDI O AUDI O AUD_SPKRAMP_RSUBI N N 5
[ SENSE_45S SENSE HS_COVPUTI NG P a2 as [—ALDLQ DP_AVPSLE ANL_AUDI O AUDL O RSUBI N P s
[ SENSE_45S SENSE | SNS_HS COVPUTI NG N 42 aa [—AUDLO DP_ANPSLE ANL_AUDI O AUDLO RSUBI N N s
[O—SENSE 0P SENSE_45S sense | I SNS HS OTHERSV_P 2
= | SNS_HS OTHERS5V_N 3 SPKRCONN SL_OUT P
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK‘GAF’» D—SENSF:: ::zﬁ:z:i:: ZEE | SNS HS OTHER3V3 P :: D_AmeL:SPE:z g :;:232 2 233 2 SPKRCONN SL_OUT N :: :: :
MEM 45S * 0.070 MM 100 ML ' [O—SENSE DP SENSE_45S sEnsE || HS OTHER3V3_N a2 [O—AUDLQ DP_SPKSLE DG AUDLO AUDL O SPKRCONN SR OUT_P. 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D—ALU_QMKQlH Dl GﬁAlJI‘)I fo) AUDLO. SPKRw\‘N SR QJT N 50 52 71
MEM_40S * 0. 090 W 100 ML [O—AUDLQ DP_SPKTWE DG AUDILO AUDI O SPKRCONN L_OUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D—ALU_QMKT\M Dl GﬁAlJI‘)I fo) AUDLO. SPKRw\IN L QJT N 50 52 71
MEM 72D * 0.090 MV 100 M L [O—AUDLQ DP_SPKTWE DG AUDI O AUDI O SPKRCONN_R_OUT_P 50 52 71
OVERR! DE OVERR! DE OVERR! DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _DP_CPUVR SENSE_45S sense |CPUVR | SNS P w [O—ALDLQ DP_SPKTWI DG AUDIO AUDLO SPKRCONN_R_OUT_N 5052 71
MEM 85D * 0.090 MV 100 M L =_DP_CPIVR SENSE_45S sense | CPUVR | SNS N a
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Dmﬁmﬁml MR SENSE_45S SENSE CPUVR | SNS R P P
PCl E_85D * 0.090 MM 10 MM ‘ [O—SENSE_DP_CPIVR SENSE_45S sense |CPUVR I SNS R N 43
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D AUDL O,W,M C ANL_AUDI 07\/\' DE. AUDLO. AUD c‘—' '—ls G\ID 48 52
USB_85D TOP 0.100 MV 500 M L O—ADQDP MC ANL_AUDI Q W DE AUDLO AUD CONN HS M C P
[O—ADQD MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE 52
CPU 27P4S BOTTOM 0.230 W 100 ML [O—ADQD MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE XW 5152
USB3_85D TOP 0.100 MM 500 ML O—ADQPMC ANl _AUDI O W DE AUDI O AUD _HP_PORT_REFCH 48 52
Vi AUD HS MC P
[OD—AWmioDe MG ANL_AUDI O W DE AUDI O s1 52
USB3_85D 1SL10 0. 075 M 0. 090 NM _ [O—ADQD MC ANL_AUDI Q W DE AUDLO CODEC HS M C P w8
DP_85D 1 SL9 0.075 MM 0.090 MM . SENSE 455 SENSE SNS 1V05 SO P O—ADQPMC ANl _AUDI O W DE AUDI O HS MC P 48 51
D —SENSE - 43 59
PCl E_85D 1SL10 0.075 MM 0.090 WM [O—SENSE_DP SENSE_45S SENSE SNS_1V05_SO_N 43 50
[O—SENSEDP :FﬁF*M: :F’\BF S@ gg Z ° O—AnompMC ANL_AUDIQ W DE AUDLO AUD CONN HS M C N
D—sENSF*: Q;\GEZZQ QEI\BF NS TPAD P ° O—ADomP MG ANL_AUDIQ W DE AUDLO AUD _CONN RI NG2 2
Co—SEnSEl = NSE NS TPAD N 2 O>—ADQDeMC ANl _AUDI O W DE AUDI O AUD _CONN_RI NG2_XW 5152
[O—SENSE P SENSE 453 SENSE “ [O—ADomP MG ANI_AUDI O W DE AUDLO AUD HP_PORT_REFUS a5 52
AUD HS M C N
[OD—AWmioDe MG ANL_AUDI O W DE AUDIO 5152
CNSE DP SENSE 455 sense |1SNS 1v8 S3 P oo O—ADQPMC ANl _AUDI O W DE AUDI O ﬁ\lLSJDMU(S: KIIS GND 48 52
[ m— NSE Db SENSE 4na aenee |ISNS 1V8 S3 N s [OD—AWmioDe MG ANL_AUDI O W DE AUDI O a8 51
[ m— = [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C N 8
CO—SENSEDR SENSE_455 seee 1 SNS PRSV3S0 B ° = s power| PP3V3_S5 o n
e SENSE 45S sEnseE |1 SNS PP3V3SO N s Y
CO—SENSE = sB powr| PP3V3_SO 68 71
S _sense e SENSE_45S sense |1 SNS PP5VSO P u == =
[>_SENSE 0P SENSE_45S sense |1 SNS PP5VSO N s
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAILN P s a5
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAILN N 4 a5
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHIGAIN R P s
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHI GAIN R N s
[ —SENSE_DP_CHGR CS| SENSE_45S sense | CHGR CSI_P sa
- P 2 SENSE_45S sense | CHGR CSI_N sa
DP, SATA, HDM , PClI E CONSTRAI NT RELAXATI ONS O SENSE_DP GHOR CSI | SENSE 455 sense | OHGR CSI_R P “
Al ternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) - DP_ 2 SENSE_45S SENSE CHGR CSI _R N 54
_ [O—SENSE_DP_CHGR CSO SENSE_45S sense | CHGR CSO P sa
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET [O—SENSE_DP_CHGR CSO SENSE_45S sense | CHGR CSO N 4
—= [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHEGR CSO R P a4 54
DP_85D BGA P657B(§A _ [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO R N 44 54 G\D GN\D
PCI E_85D BGA P65_BGA _ l
CLK_PCIE_85D| BGA P65_BGA NET_PHYSI CAL_TYPE | AREATYPE | PHYSI CAL_RULE SET The signal s bel ow have no topol ¢pgi es assi gned. 1
HDM _85D BGA P65_BGA SENSE_45S . SENSE_45S [O—DP_NQ TCPAL OGY. SENSE 455 sense |CPUVR | SNS1 P s 56
THERM 45S * THERM 45S [O—DR_NO TCPOL QGY SENSE_45S sense | CPUVR | SNS1 N 43 56
- — 3 NR | 2 P - - 3
DI G_AUDI O * DI G_AUDI O [ DBNO TCPA QOGY. SENSE 455 SENSE gU\/R I ggz N 43 56 Ié\!(réc WASTERCYHARTANTO JU SYNC_DATE=01/ 04/ 201
ol i [O—DP_NO TCPQ OGY. SENSE_45S SENSE 43 56 3 - - .
ANL_AUDI O . ANL_AUDI © Proj ect Specific Constraints
T
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PCl

Express Constraints

PCl

Express Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ GAP
PCl E_85D * 85_oHM DIFF =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF | =85_OHM DI FF
CLK_PCl E_85D * 85_oHM DIFF =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF | =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
PClI E_2SAMVE * =3X_DI ELECTRI C ? PCI E_2SAME | TOP, BOTTONI =4X_DI ELECTRI C ?
PCl E_TXRX * =6X_DI ELECTRI C ? PCl E_TXRX |TOP, BOTTONE10X_DI ELECTRI C 2
PClI E_20THER * =4X_DI ELECTRI C ? PClI E_20THER | TOP, BOTTONI =6X_DI ELECTRI C 2
PCl E_2CLK * =7X_DI ELECTRI C ? PCl E_2CLK | TOP, BOTTONE10X_DI ELECTRI C ?
PCl ECLK_20THER] * =7X_DI ELECTRI C ? PCl ECLK_20THER| TOP, BOTTONE10X_DI ELECTRI C| ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

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

NET TYPE

ELECTRI CAL CONST SET PAVSI CAL SPACI NG

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

:_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—BCOLE SSD RD PCl E_85D PCLE TX PCl E_ SSD R2D P<3.. 0>
CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD R2D N<3.. 0>
CO—BOLE TBT 2R 0 PCl E_85D PCLE RX PClI E TBT_D2R P<0>
CO—BCOLE TBT 2R 0 PCl E_85D PCLE_RX PCl E_TBT_D2R_N<O0>
CO—BOLE TBT 2R Q PCl E_85D PCIE RX PCl E TBT _D2R C P<0>
[CO—BOLE B 2RO PCl E_85D PCLE RX PCl E TBT_D2R C N<O>
CO—BCOLE IBT 2R PCl E_85D PCLE_RX PClE TBT D2R P<3..1>
CO—BCOLE 18T 2R PCl E_85D PCLE RX PCIE TBT D2R N<3..1>
CO—BCOLE 18T 2R PCl E_85D PCLE RX PCIE TBT _D2R C P<3..1>
CO—BCOLE IBT 2R PCl E_85D PCLE_RX PCIE TBT_D2R C N<3..1>
[CO—POLE TIBL R2D PCl E_85D PCLE TX PCl E TBT_R2D P<3..0>
CO—BOE TBT_R2D PCl E_85D PCLE TX PCl E TBT_R2D N<3.. 0>
[O—BPOLE TBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C P<3..0>
[O—BPOLE TBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C N<3..0>
CO—POE AR R2D PCl E_85D PCLE TX PCl E AP_R2D P
CO—POE AR R2D PCl E_85D PCLE TX PClE AP_R2D N
CO—BOLE AP RD PCl E_85D PCLE TX PCIE_AP_R2D C P
CO—POE AR R2D PCl E_85D PCLE TX PCILE AP R2D C N
[CO—BOE AP 2R PCI E_85D PCl E_RX PCl E_AP_D2R P
CO—POE AP R PCl E_85D PCLE RX PCl E AP_D2R N
[CO—BPOLE O KIOOM AP ClK PCIE 85D K POE PCl E CLK1I00M AP_CONN P
CO—POLE O KIOOM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_CONN N
CO—BCOLE G KI0OM AP ClK PCIE 85D K POE PCl E_CLK100M AP_P
CO—POLE O KIOOM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_N
CO—PAEQKIOOMCAM | O K POE 85D AKPOE PCl E_ CL KI0O0OM CANMVERA P
CO—PBCOLE GKIOOMCAM | LK PCIE 85D AKPOE PCl E_ClL KI00M CANMERA N
CO—PAEQKIOOMCAM | O K POE 85D AKPOE PCl E CLK100M CAMVERA C P
CO—PAEQKIOOMCAM | O K POE 85D K POE PCl E_ CLK100M CAMERA C N
CO—PCOLE GKIOOMSSD | QLK POIE 85D K POE PCl E_ CLK100M SSD P
CO—PCOLE GKIOOMSSD | QLK POIE 85D K POE PCl E_ CLK100M SSD N
5 PCLE CLKI00M. ClK PCIE 85D AKPOE PCl E CLK100M SSD RC1_P
C»>—PCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC1_N
[=»—PCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC2_P
o PCLE_CLKI00M. ClK PCIE 85D K POE PCl E_CL KI00M SSD_RC2_N
CO—POE QKIOOMTIBET | QK POE 85D AKPOE PCl E CLK100M TBT P
CO—POUE QKIOOMTIBT | QK POE 85D K POE PCl E_ CLK100M TBT_N
CO—BCLE CAMERA 2R PCl E_85D PCLE RX PCl E_CAMERA_D2R_P
[O—BCOLE CAMERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R N
[O—BCOLE CAMERA 2R PCl E_85D PCLE RX PCl E_CAMERA D2R C
[O—BCOLE CAMERA 2R PCl E_85D PCLE_RX PCl E_CAMERA D2R C
[CO—BOLE CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D P
CO—POLE_CAVERA R2D PCl E_85D PG E TX PCl E_ CAMERA R2D N
[O—BCOLE CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C
[CO—BOLE CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C
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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
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Change Li st:
<RDAR: / /| COMPONENT/ XXXXXX> X304 HW EE SCHEMATIC | PROTO O

Ki snet :

AFP: / / KI SMET. APPLE. COM Kl SMET- PRQJECTS/ X304

Useful WKki Links:

Schenmati c Conventions - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ User: Werry/ SchConventi ons
Schematic Design Wki - https://hnts. ecs. appl e. conf wi ki /i ndex. php/ Schenmati c_Desi gn
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