8 7 6 5 4 3 2 1

1. ALL RESI STANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5% REV ECN DESCRI PTI ON OF REVI SI ON
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. DATE]
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ. X3 O 4 M_ B SCHEWTI C DVT 8 0003549590 ENG NEERI NG RELEASED 2014-12- 19
Fri Dec 19 12:14:48 2014
Page (.csa) Contents Sync Dat e Page (.csa) Contents Sync Dat e
1 1 Table of Contents oo g 43 55 Power Sensors: Load Side snocase e
2 2 _BOM Configuration o — 44 56 Power Sensors: Extended e
3 3 BOM Configuration oorou20i2 ~— 45 58 Thernal Sensors L
4 4 PD Parts s ~— 4660 Fan
) 5 CPU GFX, NCTF, RSVD o 47 61 SPI _Debug Connector oo sas
6 6 CPU M sc, JTAG CFG RSVD 48 62 Audi o: Codec, Anal og armos
7 7 _CPU LPDDR3 I nterfaces ~— 49 63 Audi o: Codec,Digital oo T
8 8 CPU & PCH Power 50 64 Audio: Speaker Anps T |
9 ® CPU & PCH Grounds 51 65 Audio: Jack Support sarcos
10 10 CPU Decoupling 52 66 Audio: Jack Translators s 0 PR
11 12 PCH Decoupli ng B3 70 DCIn & Battery Connectors . 4 4
12 13 PCH Audi o/ JTAG SATA/ CLK — 54 71 PBus Supply & Battery Charger P
13 14 PCH PM PCl/ G=X b5 72 CPU VR12.6 VCC Regul ator 1C
14 15 PCH PCl e, USB, LPC, SPI , SMBus ~— 56 73 CPU VR12.6 VCC Power Stage
15 16 PCH GPI M SCLPIO son ez ~ 57 74 LPDDR3 Supply M N
16 18 CPU PCH Mer ged XDP vy saa ~— 58 75 5V & 3.3V Power Supply
17 19 Chipset Support ~ 59 76 1.05V Power Supply P
18 20 Project Chipset Support —_ 60 77 _LCD & KBD Backlight Driver wwis
19 22 |LPDDR3 VREF Margi ni ng wsaToas 61 78 M sc Power Supplies s
20 23 LPDDR3 DRAM Channel A (00-31)| uw — 62 79 X239 Power Supply o
21 24 LPDDR3 DRAM Channel A (32-63)| uw - 63 80 Power FETs
22 25 | PDDR3 DRAM Channel B (00-31) sme o 64 81 Power Control e gss
23 26 _LPDDR3 DRAM Channel B (32-63)| w0 ° ~— 65 8 eDP Display Conneotor o
24 27 |LPDDR3 DRAM Term nation sme e " 66 95 RIO Connector L
25 28 Thunderbolt Host (1 of 2) 120 1m0 ~ 67 97 Display Mix:4HDM Wws DP T
26 29 Thunderbolt Host (2 of 2) 20_m 68 100 Power Ali ases e AT -
27 30 Thunderbolt Mobile Support o ~ 69 102 Sjignal Aliases e T
28 32 Thunderbolt Connector A e o ~ 70 103 Menory Bit & Byte Swi zzl e v T
29 33 Thunderbolt Connector B 20 7 71 104 Functional & ICT Test L
30 34 DDC Crossbar 72 110 PCB Rul ezDefinitions e
31 35 Wrel ess Support — 73 111 CPU Constrai nts reeraro s T
32 37 SSD Connect or . ~ 74 112 USB ConStraints L
33 39 Canera (1 of 2) — 75 113 _PEH Constraints oo g
34 40 Canera (2 of 2) o o ~ 76 114 sNenory Constrai nts e o T
35 46 External A USB3 Connector ~ 77 115, TBT, DP, HDM Constrai nts | T
36 48 Keyboard & Trackpad (1 of 2) saocsss ~ 78 116 ‘Canera Constrai nts e
37 49 Keyboard & Trackpad (2 of 2) naase T 79 W= SMC Constraints e s T
38 50 SMC sz . 80 118 Project Specific Constraints w0 911
39 51 SMC Shared Support rogse R 781 J119 PCle Constraints L Lo
40 52 SMC Proj ect Support nosss | OTERS . 82 120 Reference
41 53 SMBus Connecti ons ooz R TN
42 54 Power Sensors: High Side socsse R
A
|
| 2aaug cmamina
SCHEM MLB, X304
C‘S Appl e I nc.
. , .
Schenmatic / PCB #' s NOTI CE OF PROPRI ETARY PROPERTY:
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BOM G oups

BOM GROUP

BOM OPTI ONS

X304_COMMON

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

X304_COMMONL

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

X304_COMVON2

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

X304_COMMON3

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

X304_PROGPARTS SMC_PROG PROTQ0, BOOTROM_PROG,

TBTROM_PROG

X304_DEVEL: ENG ALTERNATE, ENG SNS, XDP_CONN, DBGLED

X304_DEVEL: DVT

ALTERNATE, ENG SNS, XDP_CONN, SOPGOOD_| SL

X304_DEVEL: PVT ALTERNATE

ENG SNS

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

Modul e Parts

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

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

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

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

Progranmabl es (Al |l Buil ds)

TBT

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

EFI ROM

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

Vari abl e BOM G oups

BOM GROUP BOM OPTI ONS

X304_COMVON4

SMCBOARDI D: 16

Devel opnent / Base BOWs

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

Sub- BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
685-1318 1 VCORE FET, VSHY, X304 VCOREFETS CRI TI CAL VCORE_FETS
Mai n DRAM SPD Straps
BOM GROUP BOM OPTI ONS

RAM_16G_HYNI X_1600 16G_HYNI X_1600, RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFQO: 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, RAMCFG2: L, RAMCFGL: L RAM:F&( H
RAM 8G_HYNI X_1866 8G_HYNI X_1866, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAVEF@D: 'H

RAM _4G_HYNI X_1600 4G_HYNI X_1600, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCREO: 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, RAMCFQO: H
RAM 8G_ELPI DA_1866 8G_ELPI DA 1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: H
RAM 4G_ELPI DA_1600 4G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFQD: L
RAM 4G _ELPI DA_1866 4G_ELPI DA_1866, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQD: 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 ENDELAY | C
33851264 | 01 s2
333sS0700 | 01 $2 MEMORY
333S0704 | 01 S27VEMORY
353583054 01 USB POVER/ SAFETY
343S0649 | 01 SMC RESET CHI P
35354080 | 01 AUDI O
35352888 1404 AUDI O AMPS
35352958 01 AUDI O AMPS
35352929 [0y BAT CHARGER
353500036}, 01 VR12. 6 CONTROLLER
35384160 | 01 BEN
343s0666 | 01 SAK, HDM SELECT
34153982 01 sMc
341S00192| 01 T29 ROM
341500235 01 EFI ROM
Mai n DRAM Part s
PART NUMBER | 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 | COMMENTS:
685-1314 COMMON, MLB, X304 *304_COVMON 376S1053 | 37650604 ALL Diodes alt to Fairchild
985-1319 | DBV, M.B, X304 X304_DEVEL: ENG 12850311 | 12850329 ALL NEC alt to Sanyo
639- 00772 M.B, BDW2+3, 2. 7GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM_8G_HYNI X_1866 13850739 | 13850706 AL Sansung alt to Mirata
639- 00773 M_B, BDW2+3, 2. 7GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 16G _HYNI X_1866 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, BDW2+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 DifdcNDual
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 NP At for D aides Mual
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 At for JDirodd®hSi ngl e
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 érochip
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 alff 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
13850846 | 13850811 ALL "' | samsung alt to Murata (BKLT)
197S0542 | 19750544 ALL “I'NDK al't to TXC
197S0545 | 19750544 ALL Epson alt to TXC
10750248 | 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
15550660 | 15550513 ALL Murata alt to TDK
740800003 [ 740S0135 ALL AEM alt to Tyco
138S0738 | 13881101 ALL Sansung alt to Murata for LCD BKL caps
353500095 _| 35353328 ALL Pericomalt to TI
311500007 31150426 ALL Di odes alt to NXP
BOM NUVBER BOM NAVE BOM OPTI ONS 12850398 | 12850220 ALL Kenet alt to Sanyo
639- 00035 | PCBA, MLB, NO CPU, X304 BASE_BOW DEVEL_BOW RAM 8G HYNI X_1866 12880386 | 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 e 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 Di odes alt to NXP
19750479 | 19750478 ALL Epson alt to NDK
311800013 | 311S0508 ALL Diodes alt to NXP
376500014 | 376S0761 ALL Toshiba alt to Vishay _—
| 371500019 | 37150463 ALL Rohm alt to Rohm
371800018 | 371S0619 ALL Rohm alt to Rohm
\ 311800015 | 311S0450 ALL Di odes 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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Menory Shield CAN (806-00037)

ABOVE GUMSTI CK CARD I N M DDLE OF BOARD
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U0500
BROADWELL- ULT
2C+GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
77 25 DP_TBTSNKO _M._C N<O0> 54 | ppi1_ TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> 65 77
725 DP_TBTSNKO_M.__C P<0> CS5 | ppi1_TxPO EDP_TxPo | B46 g DP INT M. C P<O> mm e s
77 25 DP_TBTSNKO M._C N<1> BS8 | ppi1_TxNL EDP_TxXNL [ 247 g  DP INT_M._C N<1> mom o577
BT Sk © o8 DP_TBTSNKO_M__C P<1> 58 | ppi1 TXPL EDP_TxP1 | B47 » DP INT M _C P<i> oo 5 7
'n 77 25 DP_TBTSNKO_M._C N<2> B5S | ppi1_Txne - ca7 Lnternal panel
725 DP_TBTSNKO_M._C P<2> A55 | ppy 1 TXP2 EDP XN L2l DP_ I NT_M._C N<2> mom 65 77
257 - EDP_TXP2 DP_INT_M._C P<2> 65 77
7 25 (oM} DP_TBTSNKO_M._C N<3> - DDI 1_TXN3 A4O DP | NT N<
7 2 qon—DP_TBTSNKO_M._C P<3> B57 | ppr1 TxP3 8 EDP?TXN; — DE_LNT & g P(gz s 77
- EDP_TXP! o 77
o =DP_TBTSNK1 N<O> 51 | oy 2. T B|a TIPS LA TSS2 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 ez Rt
o =DP_TBTSNK1 M__C P<1> BS54 | ppi2_TxP1 EDP_AUXP | B45 -— DP_I NT_AUXCH C P D ptat
TBT Sink 1 o =DP_TBTSNK1_M._C N<2> 49 | ppy2_Txne -
(MiXed with HDM o =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-s€hai n Strategy:
O\C/IR;I—T'ITéitE Eacheoerner of/CPU has two testpoints.
00500 Q her corner test signals connected in
ROADWEL L - dai'syschain 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 AVWR_AY2 TRUE  AY2 | DAl SY_CHAI N_NCTF DAl SY_CHAI NoNCTF[ A3 TRUE___MCP_DC A3_B3 s
s MCP_DC_AVB_AY3 TRUE A3 | DAl sy_cral N NCTF DAl SY_cHaIN_NCTR A4 MCP_DC A4 ‘> TPO500
TPO531 g0t M DG AYE0 AY60 { oar s_crar NNGTF Acra uncrH] £60 MCP_DC_A60 i
TP-P6 . _MOP_DC AWB1_AY61 Tmg AY6L| pa sy_oHAl NNCTF DA S N T MOP DG AG1 Bol 1®. TP0510
s _MCP_DC AWB2_AY62 Trug AY62 | paj sy cHAI N NCTF i e, N MCP_DC_A62 e TPO511
TPO501. =+ MP X B2 52 | AT SY_CrHal N_NCTF o Sl e AL MCP_DC_AV1 Pl
TP-P6 . _MCP_DC A3_B3 TRUE B3 | pAI SY_CHAI N_NCTF m:-m zfg:z L NCP DG AL #EEEIQGTPO520
B61 . |
. _MCP_DC A61_B61 TRUE DAl SY_CHAI N_NCTF DAI SV GHAI N NCTFL A2 Tee  MOP_DC_AWR_AY2 ., —a» TP0521
MCP_DC B62 B63  TmiE P52 | pa sy_oHal NNCTF oAl N NeTe] AV NCP TP-Fe
[ B63 | DAl SY GHAI N NOTE DAI SY_CHAI N_NCT] TRUE DC_AVB_AY3 s
NMCP DC CL &2 e CL | pa oY GHAI N NOTE DAI SY_CHAI N_NCTF| AVY61 AWB1_AY61
[ S | b Sy oHAl N NOTE DAI SY_CHAI N_NCTF| 2x§ TRUE ___MCP_DC AWs2_AY62
COHAIN A
DAl SY_CHAI N_NCTF| MCP_DC AW53 IT%)GTPO53O
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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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UUOU
BROADWELL- ULT
2qgr2
w s a7 a0 e 0 SPPIVOS SO CPU VOCST NCx-21d| PROC_DETECT* SM2 P19, PROY: 062 g XDP CPU PRDY L i 72
ey PREQNOZ o XDP CPU PREQ Laigm v
6 7 50 ¢oom—CPU_CATERR L o8 catERR* 3
5% s (py  PROC_Tek| _E60 XDP_CPU_TCK 6 73
g - ey CPU_PEQl —a_"%2 | Pec Ry PROCTME ESL @ XDP_CPU TMB &m e
Py PROCTRST*ESS o,  XDP_ CPU_FRST | am
73 55 39 38 PROCHOT*  THERMAL |
8w £ ey PRoC TDI|FE3 XDP_CPULTDI 1673
A CPU PWRGD > &1 | PROCPURED Hie PROC_TD_F62 '_ XDP=CGPU DO mm 1o 72
s CPU_SM_RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP,L.BPM L<0> 1673
z CPU_SM RCOVP<1> &—"Y80 | sm roove1 (ry  BPML* SHEO XDP_BPM L<1> 1673
s CPU_SM_RCOMP<2> o "1 | sm roove2 (1P BPVR* [SHOL XDP_BPM L<2> 673
h (P BPMB* 502 XDP_BPM L<3> 1
RO650'| RO651'| RO652'| R0O620" 7 oo =MEM RESET L Y15 SM DRAVRST* E (ry  BPMA* K59 XDP_BPM L<4> 16 73
209 12201. 109 lOoK Py BPMB* |63 XDP_BPM L<5> 1673
1/ 200 1/ 200 1/ 200 1/ 200 v om—CPU_MEMWVTT_PVR EN LSVDDQ o, AV6L |5y PG oNTLL (1Py  BPVB* |3K60 XDP_BPM L<6> 16 73
201, 201, 201, 201, (1PY) BPW*D‘M_“M@m 73
PLACE_NEAR=U0500. AUSO: 12. 7m
P 00 e NEART U500, AUB1: 12. 7rm L
PLACE. NEAR=UD800. C61: 12, 7mm =
OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2C+GT2
SYM 19 OF 19
73 16 & CPU_CFG<0> ACBO | cre ( 1Py RESERVED RsvD_TR| AV63 TP_MCP_RSVD AV63
73 16 6 CPU_CFG<1> ACB2 | cral (1py RSVD_TpP| AUE3 TP_MCP_RSVD_AU63
73 16 CPU_CFG<2> ACB3 | or@ (1ry
73 16, CPU_CFG<3> AAB3 | cEaa (1py RsvD_TP|_63 TP_MCP_RSVD C63
75 16 6, CPU_GFG<4> AABO | crea (1py RsvD_TpP| %62 TP_MCP_RSVD C62
73 16, CPU_CEGS5> Y62 | cras (1py
73 JBM CFGE (1Py RSW7843B4;3)<A|C
73 16, 7> Y60 | crG7 (1py
73 16 CPU_CFG<8> V62 | craB (1py RSVD_TP| AS1 TP_MCP_RSVD A51
73 16 SM CF® 1Py RrsvD_Tp| B51 TP_MCP_RSVD B51
7 18 10> V60 | crGLO (1py
73 16, CPU CFG<11> US0 | crait ey RsvD_TP|_L60 TP_MCP_RSVD L60
b3 16, CPU _CFG<12> T63 | craL2 (1ry
%3 s CPU CFG<13> T62 | cral3 (iry RevD| N80
73 16, CPU_CFG<14> T61 | crGia (1ry Ne
P, 73 m@M‘ﬂ CFGL5 (1ry RSVD&(NC
| CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE \ CPU CEG<16> A62 | rars RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID , 7 e (e
| : - - 73 16 CPU_CFG<18> W3 | cra1s (1ey AY15 .
CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORVAL OPERATION 0 = NOA ALWAYS UNLOCKED { o CPU CFG<17> AT | Gra17 (1o PROC_OPI _COMP » CPU_OPI __ RCOVP
! CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED . ’ W‘T GFGLY (1
' CFG<1> : PCH LESS MODE 1 = NORMAL OPERATION 0 = PCH LESS MODE nu@DPUCFC19> o 2 (e RevDLAV6Z (o 1R0690
' CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK : CPU_CFG _RCOVP V63 | crG_RCOWP RsvDL D58 o (o 4% 9
""""""""""""""""""""""""""""""" ow
These can be placed close to J1800 NC& RSVD vss| P22 2%1
and are only for debug access \ NC)% RSVD vss| 21
CPU_CFG<10> , o r NCX 535 rave L =
CPU CFG<9> . 101 e | Vo reve] P20, ¢
E-Exb P \ PCH TD | REF B12 | 1p, | rer RV R0 2\
CPU _CFG<0> 4 1645
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF [ NOSTUFF R0§9881 18R()2658K5
R0640'| |'RO639 R0638!| |'R0631 ['RO630 P s P
loK loK loK loK loK yé
1/ 20 Eé‘éow 1/ 20 Eé‘éow Eé‘éow 2012 2201
201, 5201 201, 2201 5201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid =
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).
— CPU CFG<4>5 16 1
EDP
1R0634
1K
ow
2201
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ooy VEM A DOSO> oy A3 fsn 20U _CLKo* A7 MEM A CLK N<O> 20 2
D TNEMTA DOSL> g 67 | sn g BROADVELL- UL TS Paver MEM A_CLK_P<0> o
76 71 mM SA_ D@ B SA_CLK1* MD—‘AM@ 21 24
wnogory MEMA D3> ooy AG2lgapg ™3 F 10 gy gl A6 O VEMA CLK P<1> g
76 71 m@MAM“A_Hﬁl SA D4
o1 ocos VEM A DOSB> g A0 | sp s < saowo| AN o NEMA CKE<O> g
o ocEy—NVEM A DO<6> o g AKOL Isp pop 4 SA_CkEL| AM3 M A_CKE<1> 20 24
ooy VEM A DOS7> o g A0 Isp por 2 SA_CkE2| AY42 MEM A_CKE<2> 21 24
o1 oces VEM A DO<B> g AW3 | p n0p g s o[ A4S o NEMA CKE<3> ...
e oIS VEM A _DO<9> g AWZ ]| s op
7o ngary MEM A DOS10> o g AP6S | sp paio & SA_Csor [,AP33 MEM A_CS L<0> _—
oo MEM A DOSI1> o AP62 | 5n iy g sAcsiepA®2 o MEMA GCS L<l>  qp..
76 71 m@MM“A_W SA DQL2 g
o rogey NEM A DO<13> o AWBO | n pns sacoro| A2, =MEM A ODT<0> gy
76 71 m@M SA_DQL4 LPDDR3.
76 71 mM SA_DQ15 caB3  SA RAS* wzg_‘%@ 70
76 71 70®w SA_DQL6 caB2  SA_WEX AV\BA::)_‘ML@ 70
76 71 m@M SA_DQL7 caBl SA_CAS* DA&‘;“/QA_A_EE_L—@ 70
76 71 m@MAM“A_W SA_DQL8
76 71 m@)w SA_DQL9 s SA BAO|AUSS =MEM _A_BA<0> 70
76 71 m@w SA_DQRO0 cee  SA BAL[ AV3S =VEM A BA<1> 70
76 71 m@%ﬁﬂ SA D1 cAAS %,WM:—‘M@ 70
76 71 mEM SA D2
76 71 m@wﬁﬂ SA_DR3 came SA_Mao| AU36 =VEM A A<0> 70
76 71 mM SA_DQr4 cAB8 SA,WLML@ 70
76 71 m@w SA_DQR5 ces  SA_MAz| AR38 =MEM A A<2> 70
76 71 m@M“A_W SA_DR6 rRevol  SA_MA3| AP36 =MVEM A _A<3> 70
76 71 m@)w SA DQR7 revoz  SA_Maa| AU39 =MEM A _A<4> 70
76 71 m@w SA_DQR8 cmo  SA Mas| AR36 =MEM A A<5> 70
76 71 mM SA_DQR9 2 SA Mae| AV40 =MVEM A _A<6> 70
76 71 m@)w SA_DQBO s SA Ma7| AVB9 =MEM A _A<7> 70
ooy VEM A DO<B1> o g ANS4 | sp pp1 s SA_Mag| AY39 =MEM_A_A<8> 70
76 71 mM SA_D@B2 a1l SA Mag| AU40 =MVEM A _A<9> 70
76 71 mM SA_D®B3 a7 SA_MALO| AP35 =MEM A_A<10> 70
76 71 mM SA_D®B4 caar SA_MALL| AWML =MEM A A<11> 70
76 71 mM SA_D®@BS5 cAns %fWZAW:—‘M@ 70
76 71 70 M A > AV58 | sA D86 ceo SA_MAL3| AR3S =MEM A_A<13> 0
76 71 70, MEM A 37> AUS8 | sp pea7 camo SA_MAL4| AV42 =MVEM A A<14> 0
o oEryVEM A DO<38> o g AVS6 | s pogs cas SA_Mals| A2 =MEM A A<15> o
o ocEry—VEM A _DO<30> o g ASE | sp pgo . —{D>
7 71 70 gEryVEM A _DQ<40> =% | sA DQI0 SA_DQsNo| AJ61 MEM A N<0> 70 78
w7 ngEy VEM A DO<A1> o g AWA lgp poyy SA_DQsni| AN62 MEM A N<1> 7076
o oy MEM A DOSA2> oy AVS? | sp poxp SA_DQsNe| AVG8 MEM A N<2> 70 76
76 71 mM SA D43 SA_DQsNa| AMBS NVEM A N<3> 70 76
o oS NEM A DO<44> o AVt | 5a pua SA D] V5T e VEM A DOS Ned> s o
o1 e E VEM A DO<45> _qa AUBE | sp pois SA_oaoe| V53 _ge VEMA DOS N<b> o o
o1 ey VEM A DO<46> _qa V52 | sp pouc sA_DaENe| A2 oo VEMA_DOS N<6> o 1
76 71 m@M_A_M—.A_U‘;Z SA_DQ47 SA?DQSWﬂ“M@ 70 76
76 71 m@MﬁL‘w SA_ D48
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ncey—MEM B _DO<54> AP
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o@D NEM B DO<56> o g AN0
gy VEM B_DQ<57> o 20
o MVEM_B_DQ<58> AK18
VEM

@ DQ<59> >~ AL18
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0B VE| X E§1> " AMRO
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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
SBOQL6 cee SBVEAKSS g SNMEMB WEL e
sBLbQL7 oo SBCASHAVBS g =MEM B CAS L
SB_DQLE
SB_DQL9 s SB_BAO| AL3S =MEM B BA<0> 70
sB{bo s SB_BAL| AMB6 =MEM B _BA<1> 0
sg/ D1 ovs  SBBA2| AMO g =NEM B BA<2> @ eemvo
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_DQ@B9
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 DQsN7| ANLE o g MEM B DOS N<7> o7
SB_DQ48
SB_DQ49 sB_Dgspo| AV30 MEM B P<0> 7076
SB_DQE0 SB_Dgsp1| AV26 M B P<1> 70 76
SB_DQ51 SB DQsP2| AVRE o g MEM B DOQS P<2> a0
SB_DGB2 sB_DQsP3| AMBS o g MEM B DQS P<3> s
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_DQB8
SB_DQB9
SB_DQBO
SB_DQ61
SB_DQ62
SB_DQB3
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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 G\C/IR;I—T'ITéEtE
00500 =PPVCC SO_CPUg 10 4 s
L59 c36
NCX—=— FVD BROADVELL- ULT veg 324 Max
NCx-228 | RsvD 2C+GT2 vog 40
e 10 _=PPVMEM O SO_CPU vod_S44
1.4A Max (DDR3: 1.5-1.35V) AF26 | vobQ SYM 12 CF 19 vog S48
1.1A Max (LPDDR3: 1.2V) AJB1 | vobQ HSW ULT POAER vog_$52
AI33 | yoog vog 56
AJ37 | vopo vod E23
ANB3 | \ppg vod_E25
AP43 | yopg ved_E27
ARA8 VDDQ vcd E29
AY35 VDDQ vea E31
o 4 105 _=PPVCC_SO_CPU AYA0 | \ppg vod £33
AY44 VDDQ vcd E35
AY50 VDDQ vea E37
vod_E39
a F59 E41
PLACE_NEAR=U0500. C50: 50. 8mm 100, .o Ve Vo3
1/ Zﬁx\/ NC6— RSVD v
w116 10 0« _=PP1VO5_SO_CPU VCCST 201, NOXESE RsvD N
q 7 55 qom—CPU_VCCSENSE P4 553 | voc_sense Ve
TP_PPVCCI O SO_CPU e
1 1 . -4 m
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH=0 2 mm NePE23 | Revp ved E53
1280 Poow s PPVCOVP_SO_CPU o ">° | voo o aur vog E55
. a -4 m . E20 A E57
25,0 Rog1o .36 Max | oad: 300mA VNRECR W D mm *—es \F/g\C/:IDO\JlJT x: =
1 s CPU VI DALERT L 1 43 > NOTE: Ali ase§ not used{on CRU supply .Dut puts NG PA23 | pavD ved _F28
> 2 to avoid any extrafeousiconnections. ><AE59 RSVD vod_F32
1/ 20w NC*— F36
ROg11 1 2CPU VI DALERT R L 2 Vi DALERT s
= = q@m_CPU_VI DSCLK LA » CPU VI DSCLK_R | vibsak T
1 %6w s CPU VI DSOUT_R 163 | vi psout Vm —
o¥b1 RO812 R0802.2:  PLACE_NEAR=UDS00. L63: 2. 54mm % 17 16 CPU_VCCST_PWRGD B59 | vocsT_PvireD xm 52
CPU VI DSOUT 1.0 5 R0810.2:  PLACE_NEAR-UDS00. L62: 38. 1mm s 17 @m—CPU_ VR EN o— 20 [ VR EN vod 756
7 B> AANY R0800.2:  PLACE_NEAR=RO810. 1: 2. 54mm v m—CPU_VR_READY > 9 | VR READY vod 23
Hgow D63 | vss vog &5
oo « oy CPU_PWR_DEBUG 5% PuR_DEBUGY vod @7
P62 | yss vod_ @29
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
759 | rsvD vod_G39
NCX*——
= NOER2 | RsvD Vee <
AD59 | revD vog 43
NCX———
AASY | pevD vod 46
NCX——
NOEES? | RsvD vod_ 47
ACS9 | revD vog 549
NCX——
AGE8 | revD vog 61
NCXeg 53
OM T_TABLE NOx 59 | RsvD vog
CRI TI CAL NCxY22 | RsvD vod 5
o055 17 10 15 0 0 _=PP1V! Vi ved &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 VeoRrTd AGLO AE23 | yocsT vog K23
SYM 13 OF 19 vad K57
s _=PP1V0O5_S0_PCH VCCI O HSI O N8 | voc1_os E pcPRTq AE? PPVOUT SO0 _PCH DCPRTC BYPASSSUDS00. W 6. 35mm C08921 C0891i 1 C0890 ABS7 | vee ved L22
2om M 1] % voci os T BERWEES s T lcosgs N 057 oo voo 3
o~ s p 2 1 2 2 2 & AGST | vee vog M7
14 11 _PP1V( W P AY/ B3PLL B18 | vocuse3PLL @ % VCCSPI PP3V3_SUS PCH VOC SPI e .°1UF Ey CEW B @4 | vee ved P57
18mA Max % p 8 7
41mA Max g\n BYPASS=U0500. AGLO: : 6. 35nm vcC vCcg
1211 _PP1VO5_SOSW PCH VCCSATA3PLL B11 | voCSATA3PLL V. AGL4 =PP1V05_SOM PCH VCCASW Bais o | 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 1 8
57mA Max V@1 | vecapLL veepos| HLL 1499mA Max( 1]
veetpos| HLS
« AES
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
A0 TV NN W RFES 2 1 " %Y M NERENR-W BFES: 5 mm
11mA Max s T ST A A DCPSUSBYP| VRN ooyl L2 mm Power ed i n DeepSx M:]_Z{Lg}év Vb aeeR el 2 mm 1 00899
NCY——— DePsus2 v AE9 _ =PP1VD5_SOM PCH VCCASW ., 201 \F
vecasw AR 473pA 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
§ DePsust | ADLO g~ =
o =PP3V3_S5_PCH VCCDSW AHLO | vecosve_s o ocpsust| A8 iNE
114mA Max 6
@ u =PP3V3_SO_PCH VCC3 3 GPIO v | vecs 3 THERVAL SENSOR
40mA Mex[ 1] V9] vees s vocrst 5| WS, =PP1V5_S0_PCH VCCTS w
A\ 3mA Max
4 = CCT.
.+ _PP1V05_S0_PCH VCG_ | CC 318 | ook VoSS SIS PRaV3 S0 PCH VLIS ne
VCCCLK:  200mA Max K19 | vecak VOes_3 1mA NMax[ 1]
12 1 _PP1VO5_S0_PCH VCCACLKPLL A20 | ocAcLKPLL SERIAL 10
vocso d U, =PP3V3R1VB_SO_PCH VCCSDI O, 40 6 e
31mA Max VeosDI CE”— SYNC MASTER=J41 SYNC DATE=10/ 23/ 2017
o 1 _=PP1V05_S0_PCH VOCCLK 917 | veooLk A Max T
VOCCLK:  200mA Max R21 | yocoLk 8 CPU & PCH Power
T21 | voooLk 2| SUS OSGLLATCR B8 T
NG L | RsvD DCPSUSAL— % NC Appl e I nc 051-1573
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD p b ™
I\ICX& RSVD ~ RSVDﬂXNC WF: RSVD on Sawtooth Peak rev 1.0 ©
g NOTI CE OF PROPRI ETARY PROPERTY:
s _=PP3V3_SUS PCH VCCSUS | CC AE20 | yecsuss_3 B voct_os| AGLE o =PP1V0O5_S0_PCH VCCI O USB2 ., THELNEQRVATION_OONTAL NED HEREI N | S THE
3.3mA Max[ 1] AE21 | vocsuss_3 voot_05[ AS7 | 213mA Wax[ 1] T POSLSSIR AGREES ' TO THE FOLLOW NG
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
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F46

F50

F54

F58

F61

vs vss| AV59
ves ves AVB
ves ves| AVLE
ves ves| AVEZ
ves vas| AVB3
ves ves| AVB5
ves ves| AVBT
VSs VSE AW
ves ves| AWIO
ves ves] A2
ves vee| AWIZ
ves ves] A7
ves vas| AVBO
ves ves| AVBT
ves ves| AVBY
ves vas| A0
ves ves] AYIT
ves ves| AYI6
ves ves] AYIS
ves ves] AY22
ves ves AY2Z
ves vee| AY26
ves ves AY30
ves vee| AY33
ves ves| AYZ
ves ves| AY5T
ves vee| AY53
ves ves| AY57
ves ves] AY50
ves ves AYG
ves ves| B20
ves ves| B24
ves ves| B26
ves ves) B28
ves ves| B32
ves ves| B36
VSs VSE B4

VSs VSE B40
VSs VSE B44
VSs VSE B48
ves Vos| B2
ves vsehB56
ves ves| B6O
VSs VSS CI1
VSs VSE C14
VSs VSE C18
VSs VSE €20
VSS VSE 5
VSss VSE 27
VSs VSE 38
VSs VSE 39
VSs VSE 57
ves ves) D12
ves ves| D14
ves ves D18
VSs VSE D2

VSs VSE D21
VSs VSE D23
VSs VSE D25
VSs VSE D26
VSs VSE D27
VSs VSE D29
VSs VSE D30
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 C10F5D 1 C105E C105F
T ol S g s i T W e T T T Th T
D TABLE NO STUEE 2 ’STUFF T TABLE TABLE NO STUEE § NO STUEE - &/ﬁzr TABLE TABL STUFF TABLE 048? TABLE STUFF &/ﬁzr TABLE D
CRI | CAL CRITICAL | CRITICAL] ORI TICAL| ORI TICAL CRITICAL | CRITI CAL CRITICAL | CRITICAL :
1C10 1C1019 C1020 1C1021 [1C1030 1Cl04E |1 Cl04F 1 C106D 1 C106E
£ %é)/u £ %Q%JF PF ~ - I2PF L IoPF UF — PF
Tx Ixﬁ ¢ %’yCERM %’yCERM 2 %’yZCERM 2 X8 2 8>2CERM —F G, CERM
MR TABLE R TABL 0&&2 TABLE 2 2 & rasle
CRI Tl CAL CRITICAL | CRITICAL | CRITICAL | CRI TI CAL CRI Tl CAL CRITICAL | CRITICAL | 4CRI TIGAL | CRI TI CAL
1 C1070 1C1072 |1 C1073 |1 ClO74 |1 C1075 1C1077 1C1081 |1C1082 |& C1083 C1084
—/E /i = I — i = o ‘2
T&%f 3 8 [k g i, ¥ [k §§§°ERM—FX ]
T TABLE ’STUFF | NG STUEE TABLE NO_STUEE NO STUEE | NO STUFE NO 2STURF
CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [CRITICAL | CRITICAL | GRI TI'GAL =
1C1085 |1C1l086 |[1C1087 |1C1088 |[:1Cl1089 |t C1090 1C1091 |t C1092 1 C1093 1 C1094 1C1095 |1 C1096 1 C1097
——1gPF  — % WFE - ——1gPF —— % WFE - — §§PF —% B - §§PF — - - - %g%},JF - %g%/
—F &CEW i §K§ZQTIJFF ’ &CEW i lé(logZ%TUFF i &CEW ? STUFF &CEW i &CEW ’ &CEW ’ &CEW i I§<IC§STUFF i élogs T %CERM
CRI Tl CAL NO STUFF | CRITICAL | NO STUFF | NO STUFF | NO STUFF | NO STUFF CRI TI CALL
C 1 C1022 1 C1023 1 Cl024 |* C1025 1 C1026 1 C1027 1 C1028 1 C1029 1C1032 | C1033 1C1034 £ C1035 |1Cl1036 |1Cl037 (:1Cl038 C
%99/ . —L IoPF _— UF T L TOUF ——% — %99 — %99 — TOUF : — %{SI)O/EJF Lopr T L IoPF - L I2PF PF
ﬁ 8>CERM 2 %’yCERM xﬁg 2 2 588 xﬁg 2 588 xﬁg 8>CERM 2 X8 2 %’yCERM 2 %’yCERM 2 %’yCERM —F %’,CERM
MR TaBL 2 2 2 B s TABLE 2 2 0402 2 R Past { ™ 2 2 2
NO STUFF NO STUFF | NO STUFF NO STUFF | NO STUFF =
1 é:éj%_L(J)39 1 Cllgz44 1 (%:é_}%45 C1046 é% 47 1 é:é_&48 1 Cllgz49
% - % —— 70% — JOUF — 70% —— 70% - 2%
% 8352 2 %g&‘f”"' % %582 % %582 I 8432 % %582 Z (35, CERM
NO STUFF | NO STUFF NO STUFF STUFF NO STUFF CRITICAL | NO STUFF) NO STUFF NO STUFF STUFF |
1C1056 |1C1l057 |[:1C1058 |1C1l059 |[1Cl106 C1063 1 C1064 1 C1065 1C1066 [*Cl067 |[1Cl068 |1Cl069 |1 C1098 1 C1099 C109A
——% WF ——10UF ——1gPF  —10UF  — % R — % — o /U ::% WFE - ——1gPF  —— 12PF _% —
e T T T T OTH TheT Y Tl Tl P Th T %@w—FX
TABLE]
NO STUFF NO STUFF NO STUFF NO STUF NO STUFF NO STUFF J:-
1C109B |1Cl09C [t Cl109D |1Cl09E |[1C10 1C108A |1 C108B |[1C108C )1 C 0 1Cl108E |1Cl108F |[1Cl107A |[1Cl07B
- %é;,,yF —gPF % WF - — PF %gg% —1gPF  —12PF  — g?,/&)': i %é?,u ::% WF - —=1gPF  — g?,/&”: —— }g2PF
—IE 6(4 2 2 4§é2CERM 2 6(4 2 4§é2CERM 2 X 2 4§é2CERM 2 4§é2CERM < 6(4 2 2 X 8 2 6(4 2 2 4§é2CERM 2 6(4 2 2 4§é2CERM
B 1 B
CRI Tl CAL €L
Clo%:’F‘lo 00450HM
5 % PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
qs TN 13850942 18 CAP, CER, 10UF, 20% 4 X6 5 BRZTL 0402 CRI Tl CAL C1000, C1004, C1008, C1012, C1018, C1019, C1020, C1022, C1026, C1034, C1065, C1070, C1074, C105A, C105C, C105D, CL04F, C1O5F
CPU VDDQ DECOUPLI NG
PPVMEM O SO CPU Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603 .
688 = Appl e i npl enent ati on : 2x 2.2uF 0402, 6x 10uF 0402 CPU VCC m C O u p I I n g [
1C1040 (1Cl041 |1Cl042 ([:1C1043 N\
ZOO%UF - ZOO%UF - ZOO%UF OO%U Added'2 "extra 2.2uF per Harris Beach v0.9 schematic
THL THe The The %
J__ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noi se Fl oor Reasons (Radar # 17754026).
_]_ C1050 _L01051_L01052 _]_01L5)F53 1C1054 |1 CL05 _LC1079_|_C108
A éViX5R éViX5R éViX5R é;ém X5R é;ém X5R éib % QG OOG
O\A ABL 02-1 02-1 02- %IC MASTER=J41 SYNC DATE=10/ 23/ 201 A
T-TABLE CPU Decoupl i ng ]
B gl en ez T
NO STUFF d} Appl e I nc. 051- 1573 D
L[*C1060 .|'C1061 <} 8.0.0
- 70 27 OUF 1x Bul k nostuff, Harris Beach has 2x nostuff NOT! CE OF PROPRI ETARY PROPERTY: —
-~ B2- SM TEE:I NérO?NlQ ngRc\lpgg\Tf&AIC;:\lEg)ngREl 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)
o 140 =PP3V3_SUS PCH VCC SPI
NO_STUFF
Cl2021
0.1UF

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

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
s s _=PP3V3_SUS PCH VCCSUS GPI O

C1204 1
L

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

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

ClZlog 1
g;é@ -

By

PCH VCCSDI O BYPASS

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

C1208

BYPASS=U0500. U8: : 6. 35mm

AP
<M
e

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

C12101:
1

10%

&Lé&’z
702

BYPASS=U0500. AH14: : 6. 35mm

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

01212 l
X5R- CER%% I

C1214l
ki I

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

s ~=PP1V0O5_S0_PCH PLLFI LTERS

??mA Max

N\

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

Cl1262

CRI TI CAL

W ldcat Point-LP current estimates from Wldcat Point-LP PCH EDS, Doc# 515621, Rev. 0.9
as fromclarification enuil,

as wel |

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

w £
0 T

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

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

NO_STUFF
Cl12501 1
222 5
X5R: CE?%'%% 2 2

BYPASS=LDS00. AFO: : 12, 7mm,
YPASS=10500. AE: : 6. 35mm

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

C1251

BYPASS=OS00. J11: - 12, 7m
YPASS=U0500. JU 6.
AS&UOSOD
PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PVIR)
e o _=PP1VO5_ SOSW PCH VCCHSI O

AE8:: 6. 35!

C12601

e

BYPASS=U0800. K9: : 6. 35mm

C1261 1

b e

BYPASS=UDS00. L10: : 6. 35

YPASS=U0500.

nm
MD: : 6. 35mm

PCH VCCl O BYPASS
(PCH 1. 05V USB2

PVR)
s s =PP1VO5_S0_PCH VCCI O USB2

68

Cl1264 1
1 @)__
52

BYPASS=U0500. AGL6: : 6. 35mm

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

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

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

8 12

CRI TI CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
2. 2UH- 240MA- 0. 2210HM PP1VO5 SO _PCH VCCACLKPLL
B = ;
PLL_R 0203 MNZRECR W DY 7 31mA Max
Cl2701 C12711 1C1272
i b : \/)
2
o883 oaS? 535
BYPASS=U0500. A20: : 12, 7
BYPASS-L0500, £20:: 12

NPASSI0500. ASG: |8 3smm_L

CRI TI CAL

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

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCOCLK PWR

s 2=PP1V05_SO0SW PCH VCCPLL_ HSI O

8

)

R1275 PP1V05_ SO0 _PCH VCC | CC
129, 24 PP1VO5_SO_PCH VCC 1 CC R 1 2 a 67 22mA Nax

5% = - 0603 VOLTAGE=T. 05V

43%‘9 AGESL. 05V C1275 C1276 1 1C1277

5 o/_: =i
2
088? XS? il
R1280
7 07, BYPASS-U0500. 318: 12, 7 —
SEAAAY evRASE S0, 110 2 Tom sl
Mz.lg}@’ CRI Tl CAL
N(L)152T gl(:)F PCH OPl VCCAPLL FI LTER/ BYPASS
(PCH 1.05V OPI PLL PWR)
2. 2UH- 240NMA- 0. 2210HM 4-PPLVO5 SO _PCH VCCAPLL_CPI
1 2
0603 VCLTAE—I. 05V v S7Tm NBX
NO STUFF | NO STUFF
C1280 C12811 1C1282
g 474 %:: - ig'%"f
2 2 2
CERRLEST 7| CEBNbEST 405
BYPASS-U0500. AR2L: - 12. 7
BiAsIlos00 pot < 12 7om
NPASS S0 ARG B asmm L

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

2°/

BYPASS=U0500. B11: : 12. 7nm

C1290 1
§T -

BYPASS-LOS00. BLL: : 12

NO STUFF AGESE !
C1291 1 EC1292
— = 1F

°/

&

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

¢

PVR)
PP1VO5 SOSW PCH VCCSATA3PLL ;..

42mA Max

41mA Max

CEIlTZI 9CA5L PCH VCCUSB3PLL FI LTER/ BYPASS
(PCH 1. 05V USB3 PLL PWR)
2. 2UH 240MVA- 0. 2210HM PP1VO5_ SOSW PCH VOCUSB3PLL ;.
1 2 — 67
0603 AGE=T. \
C142795 1 C 297

X
08

BYPASS=U0500. B18: : 12. 7nm

BYPASS=U0500. B18: : 6. 35mm

BOM_COST_GROUP=CPU

NC_VASTER=J41

SYNC _DATE=10/ 23/ 201,

TTILE

PCH Decoupl

ng

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE

PROPRI ETARY PROPERTY OF APPLI

THE POSESSOR AGREES TO THE FClLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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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 717 PCH CLK32K RTCX1 RTCXL BROATVEL L ULT
11200 320w 11200 3720w 1 PCH CLK32K RTCX2 AY5 | groxe SO T
201, 5201 201, 5201 SYMB OF 19 PCle Port assignnents: SATA Port assignnents:
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
— 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
75 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—POESSDDPRP<2> ________ermoz o )
% il - - . CbD
v, S 1oV PUACE_REARSU0500. Ave: 1 27mm SaTA N1/ PETNG_L2| AL7 PCIE SSD R2D C N<2> ™y oD Lane Reserved
pris pris 75 49 (OT}—HDA SYNC R1311 33 LAAAZ s l[-iDA SYNC R - AVll HDA_SYNC/ | 250 SFRM SATA_TP1/ PETP6_L2 PCI E SSD R2D C P<2> 32 718
PUACE_NEARSL0500, AV11: 1. 27mm (1 PO-PLTRST)
75 40 ¢oT}—HDA RST L R1312 33 IAAAZ 7s HDA RST R L - AUB |\ pa RsT*/ 125 MOLK SATA_RN\2/ PE%iLl_ég_‘M@u W o
L Fmgiwwwgp‘u T, AYLO ° SATA_RP2/ PEWGiLl_‘M@u 71 81
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
o - S i | SATA_TP2/ PETP6_L1 PCIE SSD R2D C P<1> 27 e
1 PD) == D
<
HDA SDOUT R1313 33 > HDA SDOUT R AUL1 >
75 49 T} NN 5550w v — 201 - HDA SO 2205730 & saTA_RNa/ PERNG_LO| FS PCI E SSD D2R N<03, 27 e
PUACE_NEARAL500, AULL: 1. 27mm
b port 1281 XD AWLO |\ n pock BN/ 1 251 TXD SATA_RP3/ PERP6_LO, PCl E_SSD D2R P<0> 27 e o o o contars o <o
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> oo 22 71
s _TP_PCH 1251 SCLK Y8 li2s1 sak
saTAoGR/ aPl asal V1 XDP_SSDAPCIES) SEL L "
AUB2 SATALGP/ Gl cas| UL XDP_SSD.PQIE2_SEL_L m,s
XDP_PCH TRST L PCH *
16 > CH TRS - 1 TRST SATA2GP/ GPl 36 @=—~XDP SSD PCIEL SEL L g o
75 10 [OMy-—X02_PCH TCK E62 | pa Tok (6o SATA3GP/ Pl 87| ACL g, UXDP SSD POIEO SEL L am
. ADB1 ‘" =
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 10 [y XOP_PCH TN 02 | o e (10 s rovpl L1 & R1370
NAELL | Rsvp - Rsvo K10/ 150w
Y01
Nl | rvo - B om0z 2 50
RCOMP PCH _SATA RCOVP
niQyPCHITAG o 63 |yranx e =
NCM RSVD SATALED [nU3 - PCH_SATALED L 12
oM TATABLE
CRI TECAL
U0500
BROADVELL- ULT
g
SYM 6 OF 19
s _TP_PCI E_CLK100M ENETSDN 23 | cLkoSf_Pa e o 0 xtaLza INA25 o PCH CLK24M XTALI N am
so _TP_PCI E CLK100M ENETSDP * CLKOUT_PCI E_PO % XTAL24_OUT| - PCH CLK24M XTALOUT oo 17 7S
71 12 _ENETSD CLKREQ L - lroEckr I PO 5 PP1VO5 SO PCH VCCACLKPLL ou
8171 34 PCI E CLK100M CAVERA N BAL)| o kaur_PoiE N1 é revp K21, NC 'R1380
o171 34 PCI E_CLK100M CAMVERA P CLKOUT_PCI E_P1 d RSVD NG 3. 01K
D e — X To
%2 12 [Ty CAMERA CLKREQ L Y5 | po ECLKRQL*/ GPI O19 ;/jjnw
2 PLACE_NEAR=U0500. C26: 2. 54nm
o171 66 PCI 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 *
o 12 [Ty AP CLKREQ L - PCl ECLKRQ2* / GPI 020 TESTLOA gi PCH TESTLOW G35 R1390 10K inap 2 i
R1391 10K % TZow W 201
o _TP_PCIE_CLK100M FWW B38 | o kaur_paiE N3 TESTLON TESTLON C34 NN oo
TP_PCl E_CLK100M FWP - C37 - . TesTLoW AK8 PCH TESTLOW AK8 R1392 10K LAAA2L
o - CLKOUT_PCI E_P3 TesTLOW ALB POH TESTLOW ALS R1393 10K s \an2 " 1:20w VERETEY
1720w o1
2 _FWCLKRED L N | Poi ECLKRG* / GPI 1 ° e
o7z PCi E°CLK100M TBT N A39 | i kout_PaiE_ N cLkout_Lpc of ANLS LPC CLK24M SMC R s
8171 25 E CLK1 BT P CLKOUT_PCI E_P4 ckour Lpc 1| AP15 - TP LPC CLK24M LPCPLUS
2 12 [y IBL_CLKREQ L US | pai EcLKRQA* 1 GPI 2 PO YRS
8171 32 PCLE €L.K100M SSD N B37 CLKOUT_PCI E_N5 CLKOUT_| TPXDP_| %g_‘% 69
81 71 3;@ PGLE CLK100M SSD P - CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P| - TP | TPXDP_CLK100MP 69
g2 CIPSSSD CLKREQ L - 12 | POl ECLKROE* / GPI C23
SYNC MASTER=J41
I'P!!g umin=
PCH Audi TA ATA/ CLK
=PP3V3 SO _PCH GPI O 13 15 18 26 65 68 Ud O/ J G S A/
R137 100K PCH SATALED L
375 A Ao A 2 d} Appl e Inc.
R1340 100K 3npn 2 ENETSD CLKREQ L 2n =
R1341 100K LAANZ S%  Eow M 291 CAMERA CLKREQ L 12 33 NOTI CE OF PROPRI ETARY PROPERTY:
Rl342 2K AN 0L e B EFATHRLOAALER L Ul © e
1720w o1
R1343 100K LAANZ ° ow W °! FWCLKREQ L 12 THE POSESSCR AGREES TO THE FOLLOW NG
R1344 100K LAAAZ 5% 1720w W 201 TBT CLKREO L 1225 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
% Tzow W 201 |1 NOT TO REPRODUCE OR COPY | T
R1345 10K AN ot SSD CLKREQ L 12 32 111 NOT TO REVEAL OR 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
2G&l?
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_SO0# | sol ati on R140(3 v > PM_PCH_PVRCK Y7 | por Purak akrov/cpl 82| V5 g g PM CLKRUN L D 5w 100K
o0 65 26 10 15 13 12 _=PP3V. P 1 1280 v > PM_PCH_APWROK o PB5 | apvroc sus sTAT+ /Pl os1[ AGH g LPC PWRDWN L ey soffd y
_AL 0201, N PLT RESET L AGY | p TRsT* suscLk/ apl os2| AE6 PM CLK32K SUSCLK_R e ?
1 C14U%0 o PM RSMRST L AV | convrsT* SLP_S5+/ GPI 063 AP5 . PM SLP_S5_L foom 13 38 60 =
o L —
2 ggg CERM 40 (T} PCH SUSWARN L - Av4 SUSWARN* / SUSPWRDNACK/ GPI GB0 SLP_S4* AJGP:)_‘%@ 13 18 31 37 38 64 66
0201
CRI TI CAL mwwomm PMPWRBIN L g A7 purerv (1P spssATA o PMSLP S3 L D 0 17 10 50 01 00 1
7401008 = % % > SMC_ADAPTER EN > "8 AOPRESEA! P SBY stpaALS o TP PMSLP A L "
2
. 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 L e
3] s w _TP_P! LP_WAN L AMB |5 p waANs/ GPI 29
NC
SLP_SO0# can be driven high outside of SO OM T_TABLE
Ul1420 ensures signal will only be high in SO. CRI TI CAL
U0500
BROADVELL- ULT
GG
SYM 9 OF 19
7 o5 oo EDP_BKLT PV - B8 | epp prectL 9 DDPBfCTRLQKTIWE_‘%@ a0
< 30
o s EDP_BKLT EN A9 | Epp BKLEN % (PR TR - LF_TBTSNK LATA
< — - =DP_TBTSNK1_DDC CLK
o 1 EDP_PANEL_PVR C6 | epp vooEN = DOPC_CTRLCLK o
. &0 | EDP_ o DIT ™ —Db TBISNKL DDG DATA 227
- (P%pﬂﬁg%{’*—o-os—m
2618 TBT PWR REQ L U6 | by roae/ ot 077 E
DRSS Tn I M@ e mrms oo o
. -
52 1 SSD_BOOT Pl RQD*/ P QB0 a DDPC_AUXN =DP_TBTSNK1_AUXCH C N o
S 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
o 1 o DP_AUXCH 1 SOL_L - &l 052 bope_tpD| B o, DP TBTSNKO HPD ~ amyes
73 ENET_LOW PWR GPLOB4 A8 -
o 12 W AUD PR EN RS | cpi ob1 DOPC_HPD) @ =DP_TBTSNKL_HPD o
"o @@ AUD_| PHS_SW TCH_EN _.' L2 Jeri 53 Epp D D6 o DP I NT_HPD am =
=PP3V3 S5 PCH GPIO .6
=PP3V: P ] 12 13 15 10 26 65 68
R1405 1K 2 PM PWRBTN L 1310 30 75
/\/\/\/ 5% 1/20W M 201
R1410 10K AN 2 . PM BATLOW L 1327 3 a
5% 1/20W M 201
R1452 10K LAAA 2 PClE WAKE_L 1301 39 75
5% 1/20W M 201
R1455 10K LAAA 2 PM CLKRUN L 1330 1
. z ’\O 100]( 5% 1/20W M 201 M SLP 35 L \
140 1 2 13 38 64
RI461 100K . p o% T2OW W 201 pM PS4 L 51 37 30 6 66
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 % 1;20‘” M 201 EDP PANEL_PWR 1368
. 5% 1/20W M 201 -
«__zzg 100K 1 2 S — TBT_PWR REQ L 1226 SYN(IEI r\/vAlet TER=J41 SYNC DATE=02/21/ 201
R1 10K 1 2 5% SMC_RUNTIME SCI_L 133 CH G-
R1442 100K 1%2 5% TT20W ™M 20T "AUD | P_PERI PHERAL_DET 12 - P PM PCl/ mx
R1443 100K 1 2 O% TT20W W 20T 5op BoOT g B
— NN 5% Z0W— 20T Ap le | nc 051-1573 | D
R1445 100K LAAA 2 oDD PWR EN L wn P -
R14246 100K 1\ 72 2 7720 ; 20T Dp AUXCH | SO L S 8.0.0
R / 100K 1 2 > 1720w 291 ENET_LOW PWR o NOTI CE OF PROPRI ETARY PROPERTY:
RTA48 100K 1 V7 5% T20W W 20T A(p PUR EN
- AN\ 25717 70W—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
1 Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART

BOM_COST_GROUP=CPUJ I v ALL R GHTS RESERVED
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OM T_TABLE
PCle Port Assignnents: CRI TI CAL USB Port Assignnents:
. PCl E_ TBT D2R N<0> F10 [perns_Lo UULUU [ UsB2n0| ANS USB_EXTA N 25 74
ooy POLE TBT DOR P<0> 0 E10 | pepps_to BRODUELL" T | omopo[ A8 (0 USB EXTA P e Bxt A (LS/FS/HS)
Thunderbol t | ane 0O
0171 25 PClE _TBT_R2D C N<O> @3 |pETN5_LO  SYM 11 OF 19 AR?
o o PCI E_TBT_R2D_C P<0> 22 | petps Lo USB2N1 B _EXIB N o 74 Ext B (LS/FS/HS)
| oe— - UsB2PL[ AT gy USB EXTB P e
o712 PCI E_TBT D2R N<1> 8 | PERNS_L1 ARS
o1 71 25 TR PCl E TBT D2R P<1> . E8 | perps L1 USB2N2 Sk B_BT_N a1 s
Thunder bol t | 1 - usB2pP2 -— USB BT P o BT D
underbott tane - PCl E_TBT _R2D C N<1> B23 | pens_ L1
wnws @ PO E TBT R2D C P<1> o, A28 lpeTps 11 UsB2NG| ARI0 o g USBIRIN e
usB2p3| AT10 USB IR P w0 IR
I PCl E_TBT_D2R N<2> HIO | pepng L2 . — <D
81 71 25 m%‘ﬂ PERP5_L2 USBZM%@ 36 71 74 Trackpad
AL15
Thunderbol t | ane 2 S PCl E TBT R2D C N<2> B21 | perns L2 usBoPal AL1S @ g USB TPADP ~~ meysen
oo o PO E TBT R2D C P<2> o 2L | PETPS_L2 UsB2NS | AML3 TP _USB 5N . nused
AN13 use
o171 25 PCl E_TBT D2R N<3> E6 | pERNS L3 USB2P5 o= P USB 5P .
o712 ey 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
uss2N7 | ARL3 TP_USB_SDN .
wooe - BPAE AP DR N > PERW use2p7| P13 o g, TP USB SDP Reserved: SD (HS) —
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
use3rPL| 20 o, USB3 EXTA D2RP  mos n
w _TP_PCl E FW D2RN - 13 | PERV Ext A (SS
TP _PCLE FW D2RP pICER Py useaTNL| &3 B A_R2D_C N as 71 74 (59
R - ussaTP1| B34 g USB3 EXTA R2D C P o as 1
Reserved: FireWre TP PClI E FW R2D CN B29 | perra
6o AF_TAA L PV IRed AN e
« TP_PCIE FW R2D CP - 2% | PETPA usssre| E18 o,  USB3TEXTB D2R N ermyes 71 7s
uss3rez| F18 o o USB3 EXTB D2R P myes 72 7s
74 71 6 USB3RPCI E SD D2R N GL7_| PERNL/ USB3RNG Ext B (SS
i USB3RPCI E_SD_D2R P F17 | peRe1/ USBSRPS usssTNz| 533 USB3_EXTB_R2D C N gy oo 71 7 (s9)
SD Card Reader O = ———— useaTP2| A33_ g & USB3 EXTB R2D C P iy e 7 7s C
(& 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
01 71 34 PCl E_CAMVERA D2R N F15 | bERND/ USB3RNA USBRBIAS“M PCH USB_RBI AS
nne PGl E_CAVERA D2R P G5 | parpo) Usarea USBREI AS 1315,5:%%@ AI10: 2. 54mm
Canera o1 34 PCl E_ CAMERA R2D C N B31 | peTNg/ USB3TNA RSVD% 22.6
o as PCI E CAVERA R2D C P A31 | PETP2/ USB3TP4 RevDl AMLO %‘éow
2201
NCx-E25 | RsvD oo/ GPI oo AL3 XDP_USB_EXTA OC L 1016
NCx-EL2 | RsvD oCls/ Pl oa1 [ ATL XDP_USB_EXTB OC L 1416
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL s PCH PCl E_RCOWVP 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
o
1/ 2
201, OM T_TABLE
PLACE_NEAR=U0500. A27: 2. S4rm CRI TI CAL
|9,01s010)
BROADWELL- ULT
2qiG12
— SYM 7 OF 19
7 71 gy LPC_AD<0> R gzg 33 1 ap2 LPC_AD_R<0> e 014 | TRED SVBALERT*/GPI o1l A2 o  PCH SVBALERT L 1
75 71 38, LPC AD<1> Rl 33 1 2 27 LPC AD R<1> AWL2 || a1 >
e LPC_AD<2> R1542 33 1%2 S ITZOW W 20T pCAD_R<2> ez | o SNBCLK o —mp—SMBUS_ECHL OLK oy« 7 2
75 72 30y LPC_AD<3> RI543 33 1 AAl2 o7 720w LPC AD R<3> =L | LaD3 5 SVBDATA —— 222 L DRVA ) @171 78 B
wnw qmLPC FRAVE L RISAA 33 inna2 0 ore o o LPC FRAVE R L L qu AVIZgirraver |y SMOALERT/GPIOGO| A2 WOL EN s
2 smockd ALy SM. PCH O CLK  ermyavs
75 47 @M SPI 7%& 0 SNLUDATAAMSM—_“M@ a1 75
CSOo 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.
69 M‘_Y“O SPI 7?&.10* SML1CLK GPl o7s| AU SML PCH 1 CLK s Ot herwi se, 100k pull-up to 3.3V SUS required.
69 M‘_A@O SPI 7?&.20* _ SNLlDATA7G3| WAMA—_“ME 41 75
o
7 arcgry-—SPL_MOSI_R o A2 | oo vt @
(1 POTI PD)
75 47@M SPI 7II\IIFEO v (1 PU 1 PD) CL?CLK% 69
Aoy SPL 102> oy "lsp 1o z (ruiry L DATA AR o g TP CLINK DATA —
VW@ SPL_10<3> g AP SPI 1.8 o CLRST* A4 g TP CLINK RESET L
=PP3V3_SUS PCH GPI O 68
=PP3V3_SUS PCH VGG SPI_ s 11 as A
— o %K: MASTER=J41 SYNC DATE=10/ 23/ 2013
R1580 100K 1,,p2 XDP_USB_EXTA OC L 116 e
RIDBT 100K 1 N2 5% TZ0W W 20T ypp SR EXTB_OC L w10 PCH PCl e, USB, LPC, SPI , SMBus
RIS82 100K 1,nA72 ¢ TF20W W 20T Xpp USB EXTC OC L 156 i g cpte o
RI583 100K 1 \pAA2 2% T20W ™ 20T %ppyse_EXTD_OC L d} Appl e I nc 051- 1573
. ng4g 1K AN SPLlO@e P S i
1K 2 5% > e
LN 23— zow—zor—b L O3 ® NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
100K 1 , 5% TT20W WF 20T \\y EN PROPRI ETARY PROPERTY OF APPLE | NC,
/V\/\/ 14 71 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 20W M- 20T | 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
BOM_COST_GROUP=CPU || 1V ALL R GHTS RESERVED
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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
wioiy 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_RAVCEGL 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
o0 05 20 10 15 10 12 _=PP3V3_S0_PCH GPI O CAM PCl E_RESET L -5
R1641 1K 1,5, 2 oo PCH TCO TI MER DI SABLE V2
=PP3V3_S5_PCH GPI O 1 e
=PP3V3_S3RS4 PCH GPIO
=PP3V3_S3SW SD_RESET w
=PP3V3_S3_PCH GPI O o
=PP3V3_S3RS0_CAVPWREN 10
=PP3V3_S0_PCH GPI O 12 13 15 10 26 65 68
=PP3V. RTBTLC P 10 e
TBTLC for CR SO for RR
R1610 100K 1 2 XDP_PCH GPI O76 1516
5% 17 20W  MF T
R1614 100K 1,,p 2 XDP_LPCPLUS GPI O 1516
R1615 100K 1a\n2 : ﬁm ; ﬁ XDP_PCH GPI O17 1516
D B )
R1616 100K51—I\?\\‘/§";L SD RESET L . R1616 should. al solbesstuffed if
R161/ 100K LAAN, 2 5% I720W W 201 Vs WAKE SO L . pl at f orm doesjnot use SD card
R 100K 1 \\n2 o 20w M 20T 7PAD SPI I NT_L -
R1619 100K LAAAZ 5% 1720w g 201 TPAD USB | F_EN 15 a7
T 1OOK 2 5% 1I720W 20T 15 32 64
j 2 1’\/\/\/ 5% 17 20W  NF 20T SSD PVR EN e
R1622 100K LAAN2 HDD PWR _EN -
R1623 100K 172 2% 720 W7 207 XDP_SDCONN_STATE CHANGE L s :c
R1624 100K IAANZ D SD PWR _EN 15 6 N\
R1625 100K 1 2 5% IT20W W 20T 7pT pWR EN 1528
RI626 100K 1'\,\//\v/\'\/z 5% TT20W W 20T Ypb JTAG | SP_TCK s 4y
R1627 100K LAANZ 5% Ir20W M 201 xpp JTAG | SP_TDI 15 18
RI628 100K 1 \\aT2 o0 17207 W 20T 5TAG TBT_TMS_PCH 15 R
R1629 100K LAAAZ 5% I720W M 201 pcH HSl O PWR _EN s
RI630 100K 1\\A2 : ﬁm ; jgi TPAD SPI_IF_EN 1M
R1632 100K 1,,p 2 SPI ROVl USE_M.B s STUFFED R1632
RI633 100K 1 \nn 2 Z ﬁm ;/"FF ;gi CAVERA_PWR _EN PCH 1510
R1637 100K 1 2 SSD SR EN L 152
R1638 100K 1%2 o% 1720w 201 AP SOl X WAKE SEL 5w
5% 17 20W NF 20T
R1652 10K 1 2 LPC SERI RQ 15307
I\/\/\/ 5% 1720W W 20T
R1670 100K 1app 2 JTAG | SP_TDO 1510
5% 1720W W 20T
R1691 100K 1app 2 BT_PWRRST L -
5% 1720W W 20T
R1693 100K 1app 2 ENET_MEDI A_SENSE -
5% 1720W W 20T
R1695 100K 1,xp 2 oz CD_PSR_EN 15 e

wboo THERMTRI P* 39 75 .
BROADVELL- ULT Pul | -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 14 =
GPI CR7 (1 PD- DeepSx) ERRLO PR o6 L8 PCH_GSPI 0_NOSI \
a8 aspi1_cs+/ el ce7| RY TPAD SPI_CS L -
G 26 api1aweims L5 o TPAD SPI_QLK oo s o v
e goppp Msocriossl NV o TPAD SPI MSO amuwn
&P 7 aspl_mosi/api oo K2 o TPAD SPI_MBSI oD s 57 s 10
aPI 58
Pl 59 UARTO_RXD/ GPI mlL‘L@ VWAKE L 15 5
Pl ona UARTO_TXD/ GPI mz% 15 67
" J2
Pl oa7 UARTO_RTS*/ GPI msm_.%@m 1
* & AP ET L
&l o8 UARTO_CTS*/ GPI 094 - RES
Pl ot9 0|0 uarT1_RxDi Pl oo K4 2% PGHIUART1 RXD 15
o
& o 05 wmnomal®@ L peium DO
HSI OPC/ GPI O71 UARTL_RsT+/ cPl ce| I3, @™ PCH UART1 RTS L s
@l 013 UARTL cTs*/cPica[ 94 g, PCH UART1 CTS L -
Groa 1 2co_spal i oafaF2 PCH 12 DA .
e s 1200-8CL/ GPIGS| 3 gu PCH 1200 SCL s
Pl 85 o
P | 2C1_SDA N
Pl oa6 |2m_smwlm% s
P 121 SCL/GPlo7| T2 o PCHI2C1 SCL
GPI 010 DI 0_cLk/ aPl ceal E3 @ 1BT POC RESET L oD 2 Pul | -up on TBT page
DEVSLPO/ GPI 083 sbi o ovor epl oss|_F4 @ BT PVRRST L oD 5
SDI O_POWER_EN/ GPI 070 (PREOHDYRER 06 D3 - PCH STRP_ TOPBLK SWP Lm0 Requi res connection to SMC via 1K series R
DEVSLP1/ GPI 038 SDI O_D1/ GPI 057%15 n
DEVSLP2/ GPI 089 sDi o o2/ cpl oss| S e—LCDIROL ames
E2
A SDI O_D3/ GPI 069 e—LCD PSR EN oD 5 5
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
53715 _TPAD SPI _CS L R1664 47K 1,\/\/\/2
155715 _TPAD _SPI_CLK RIG65 47K 1 2 5% TT20W W 20T
1557 15 _TPAD_SPI _M SO RI666 47K LAAAZ o8
7 o 15 _TPAD_SPI _MOSI R T ATK 1 Nan2 o T2 W 20T
5% 1720W W 20T
15 _AP_S0I X E_L R1 100K 1 2
67 15 _HDM TBTMUX FLAG L 100K 1,\/\/\/2 5% 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% 1720W W 20T
.« _PCH UART1 _CTS L RI675 100K 1 ,\\n"2 i ﬁga g igi
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
d} Appl e Inc. ' 1573
®
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8 5 4 1

Merged (CPU PCH) M cro2- XDP

=PP1V05_S0_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> 1P-F8 J1800 support chi pset debug. AR - Fosscomm XDP °
o - gR, TP1803 DFA0RG QORE- 0. 4V 10« XDP_CPU_TCK R1813 51 » 1
e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm ~ V V'V~ 5% 17 20W W zoll
- 62 61
= o > XDP_BPM L<5> 10’ 1 b1 805 i“és‘i%w O TDI and TMS are ternminated in CPU. =
TP- P6 LR
= m—XDP_BPM L<6> i"n TP 806 462 ool
o > XDP_BPM L<7> i 't p1 807 7 sary—XDP_CPU PREQ L OBSEN _AQ —t— 1002 o= OBSEN 0 CPU_CEGe17> o
TP-P6 s - XDP_CPU_PRDY_L OBSEN A1 —— 900" ot OBSEN C1 CPU CFG<16> ame
8 7
o o
s o Emy—CPU_CFG<0> CBSDATA_AQ =900 oe OBSDATA_C0 CPU_CFG<8> ame
s (> CPU_CFG<1> OBSDATA_A1 =30 0 gt OBSDATA_C1 CPU_CFG<9> ame -
14 13
o o
o Emy—CPU_CFG<2> COBSDATA_A2 =90 015 oue COBSDATA_C2 CPU_CFG<10> amé
s [y OPU_CFG<3> COBSDATA_A3 =90 017 s OBSDATA_C3 CPU CFG<11> o
20| 19
o > XDP_BPM L<0> OBSEN B0 -—_ 22 32 2l OBSEN DO CPU CFG<19> G
o prmy—XDP_BPM 1 <1> OBSEN B1 —— 290 0122 ot OBSEN D1 CPU _CFG<18> o
26| 25
oo
o my—CPU_CFGe4> COBSDATA_BO =290 0127 _qua COBSDATA_DO CPU CFG<12> am- -
7 o Eomy—CPU_CFG<5> OBSDATA_B1 =90 0122 o OBSDATA_D1 CPU_CFG<133 o -
32| 31
oo
XDP 7 o ry—CPU_CFG<6> OBSDATA_B2 o=——10 0122 ome OBSDATA D2 CPU CFG<14> ame
wu o> CPUVOCST PYRGD _ R1800 1K 1,,p2 - = o - PU RG> CRSDATA B3 =00 0 e CBSDATA_[33 CPU_CPGe152> am: ~
= | = . T 2. 54mm Yo
XDP 2 XDP_CPU_VCCST_PWRGD PWRGD HOOKQ -0 gg ECHP L TPCL K/ HOOKA N
15 3 13 PM PWRBTN L R1802 0 1 2 s XDP_CPU PWRBTN L HOOK1 -2 A1 | TPCIL K#/ HOOKS
=UR000. J3: 2. 34mm ST 20w 0201 VCC_0BS_AB DA DN PE R VCC_0BS_CD Ne XDP
X + con—CPU_PVIR_DEBUG ~HOOK? PURET: bl Z T RESET#] HOOK6 XDP_CPURST_L R1805 1K 1, r2 PLT _RESET_L -
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@gy—=SMBUS_XDP_SDA SDA 00 015l o= D0 XDP_PCH TDO ame e
» >_=SMBUS_XDP_SCL saL MR Dl EE R TRSTn A| XDP_TRST_L
75 16 12 o _XDP_PCH_TCK TCKL - 9005 - DI XDP_PCH TDI o
10 o qm-XDP_CPU_TCK . TCKO 9007 - VG XDP_PCH_TMS o
XDP 6d J o159 XDRIPRESENT#
16 12 oo PCH_JTAGX R1835 o 1Wz_§J XDP XDP XDP P XDP RO
Pact RERR=0YB00 28 8mm C1804 1| |1 C18001 1 C1801 1C1806 ®
0.10F — (1% 0. 1UF —— 64 (M) 82 —=g” TUF L QL840 ¢ .
g sk ‘Gfggz 518\8./()847 > g@é”» T % DMNSLOBYK: 7 S0
CERM: X! CERM: X! X5R X5R 6
0201 Z'XE'ZLF 0201 T T L 0 SI GNAL_ MODEL =DVNSLO6VK_7 ®
= J_ = mmm—DEnT_,w XDE_CPU TDO Yanu KELRS
= = ] = N B mm ™ <
XDP_CPU PRESENT_L - CRI Tl CAL
™
8% ¢ .
DVN5LO6YK: 7 S *0
S| GNAL_MODEL=DWN5L06VK_7
o[ BT o XDP. PCH TRST_L
~PLACE_NEAR=JI800. 53: 28mm © = MAKE_BASE=
L — xop TRST_L .
CRI TI CAL — XDP PCH TRST L gy uc e
- ™
PCH XDP Si gnal s Qeds ;.
DVMNSLO6YK: 7 S0
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
: : % _=PP5V_S0_XDPJTAG SOL
PCH XDP Si gnal s Non- XDP Si gnal s T —PP3V3 S5 XDPITAG SOL CRI TI(é:AIzI; .
0 15y XDP_M B_RAMCEGD P 2 0
XDP_USB_EXTA _OC L T | P1870 USB_EXTA_OC L D'V'\B%G;{;%Z e
1 WRKE BASESTROE == <= > o R1845 6_|_ *
XDP_USB EXTB_OC L - USB EXTB_OC L Cl8as: 330K St GNAL_MODEL=DVMNSLOGVK_7
I ARE BASESTRUE ——— < °° 0. 18 —— Vo 5% o[ R o XDP_CPU_TMS oo ¢ 70
XDP USB EXTC OC L \/’2 ulis84s 1/ 20w PLCACE_NEAR=JI800. 57 28mm © =
“ ‘o TP1873 YR G55 raygeieE |, e
u r>--XDP_USB EXTD OC L o» TP1874 o 0 17 [y ALL_SYS PWRGD 2la ao s XDP_JTAG CPU | SOL_L s =PE1VOS _SUS PCH JTAG
15 XDP_SDCONN_STATE CHANGE L —— SDCONN_STATE_CHANGE 'L ) s 1l ne = s NO STUFF
< — — — — WARE_BASES = NCx—4 15 % NC
1 15 ary—XDP_M B_RAMCEGL » TP1876 o 1o 1012 P TA R1 K 1
TP-P6 — = : : °
1 15 ary—XDP_M B_RAMCEG2 ity = OP
tr R TP1877 73 16 12 _XDP_PCH_TDO R1890 51 - 1
10 15gry—XDP_M.B_RAMCEG3 ™ TP1878 = L ACE _NEAREUD500. AES T 28— V V59T 20w W 20T
TP- P6 XDP
L 1
- > XDP_JTAG | SP_TCK — JTAG | SBMECK o = e X0P POH DL o BIB9S AM Ao
PREBASES - XDP
1 o XDP_SSD_PCI E3 SEL L R188T 1K DY N S—— N\ 1516 12 _XDP_PCH_TNMB R1892 51 » 1
1K ) . | = . B mm o
1 oo XDP_SSD PCIE2_SEL_L R1882 DY S N\OTE. Must not short XDP pins together! NO STUFE
1 o XDP_SSD PCI E1_SEL L R1883 1K 1app2 o o oo e XOP_PCH TCK  RI1896 51 o I
" XDP_SSD_PCI EO_SEL_L R1884 1K 2 8SD.PCIE SEL L . B - NO STUFF
< NNN 5% T ZoW 20T < 2 XDP_P TRsT | R1897 51 » ;A |
wsqay XDP_LPCPLUS GPI O = LPCPLUS_GPI O a _-_%ﬂmé‘mfst)'?—%m = AUsz 28—V VST oW W 20T
" XDP_PCH GPI 017 - L
E@ XDP_PCH_GPI O76 J@JEE)GTP1886
i XDP_JTAG | SP_TDI TR 11887 JTAG | SP_TDI
I ARE BASESTRUE ——— oD ISYNC VASTER=W-ERRY J43 SYNC DATE=12/ 21/ 201
e

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 O47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals.
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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8 7 6 5 4 3 2 1

System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PG.' Reset But t on “/Ermr y VTT Enab| e Leve| - Sh| ft er
s _=PPVBAT G3H SYSCLK CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
This | ooks a little ugl to support Coi n-Cel | : VBAT (300-ohm & 10uF RC) w17 _=PP3V3_S0_SB_PM ¢ )
49ty PP No Coin-Cel | : 3.42V G3Hot (no RO w =PP1V2_S3_NMEM VITPWRCTL
new and old parts. Wth G eenCLK Rev C 1 —PP3V3 SO MEM VTTPWRCTL
pin 5 nust receive S5 power (Stuff R2042) o 1e _=PP3V3_S5_SYSCLK 1R(';LK995 = o
Coin-Cell & G3Hot: 3. 42V G3Hot XDP i,Z%OW i 0
Coi n- Cel | : .3V 1 <
i el & No Garet: 3.3V 52 R1996 |.%: C%917%__ o 330K~ TPS51916 | (1eak) = +/- 1uA,
: . T u1970 1/20w Vih(mn) = 1.8V
& eenCLK 25Miz Power  _=PP3V3_S3RSO_SYSCLKGEN No bypass necessary 75 16 @%ﬁ“z o NIZ)MSSTL?:F::ST L cgymmnis XSR_%%Ol 2 TAAPIOTCF LY 33uW when driven- | ow
Mist be powered if any VDDIOis powered. * 1R1997 . CPU_MEMVTT_PWR_EN_LSVDDO P PN S NVEMVTT _PWR_EN
o m MAKE, BASESTRUE
CAM XTAL Power  _=PPVDDI O S3RS0_CAMCLK ~ ® Q ) 2% NCx_LINe = nels s ne L—=_=DDRVTT_EN -
TBT XTAL Power s =PPVDDI O TBTLC CLK ) 3 VBAT and +V3.3A are yé;ﬁ\év > oo =
% internally ORed to 28I K PART=SYS RESET =
create VDD _RTC _OUT. =
C19241 (C1922: [1C1902 - i <
0. 1UF - 0. 1UF 1 L %LJF U1900 +V3. 3A shoul d be first -
R gig; An R gétg;;— 5 xoé" SLEBNBLASCV avai | abl e ~3. 3V power L
SEM SEM 555, o to reduce VBAT draw. =
CKPLUS_WWAI VE=Pur Ter nr?ij_ 11 lvioe 25MA 32, 768K| 12 PCH CLK32K RTCX1 17 - =PPSY S0 PCH STRAR
= . a 6 Ivi cE_25M B . 1
C1905 = 14 |vice_25M C 25M AL o R1920
12PF ngos 25M B 8 NC SYSCLK CLK25M CANVERA . PCI_I I\/E D S a.bl e St r a,p %%OK
2|1 7« SYSCLK _CLK25M X2 1 2 7« SYSCLK _CLK25M X2_R - 3 |x 25M g 15 > SYSCLK _CLK25M TBT oD 75 7 3l L L= LOGVK 7 20W
0201(:'?'& 25y CRI TI CAL 36w NO STUFF -l X =PPVRT . GNAL_MCDEL=DVN5 950 ° 2201
M e - Y1905 M |'R1906 vourl 1 _ g § For SB RTC Power E%leygsg § o o SPI_DESCRI PTOR OVERRI DE LS5V
—  SM 3. 2X2. 5M1 iM THRM DIVNS o >
C19 NCX'=  25. 000MHZ- 12PF- 20PPM E“é%ow ~2L, paD 1C1910 o o _=PP3V3RI1V! W PCH_V/ HDA —I- x®
1906 © amMT 861 NEEE — %%:/ S[ET lo | SPl DESCRI PTOR OVERRI DE
© <
1]|2 s SYSCLK_CLK25M X1 —F &R L]
L NOTE: 30 PPM or better required for RTC accuracy QL9920 s
= & DMNSLO6VK-7, |
201 = SI GNAL_MODEL=DM\SLOBVK_ 7 \ep s | K
NC RTC CLK32K RTCX2 _ PCH CLK32K RTCX2 am H
PCH 24MHz Cryst al VAKE BASESTROE N0 TEST=TROE — * -
2[GN sk
3 [T SPI _DESCRI PTOR OVERRI DE_L 1
wre PCH uses HDA_SDO as a power-up strap. |If low, ME functions nornally.
TR 118" v o916 If high, MEis disabled. This allows for full re-flashing of SPl ROM
0%801 NCX NC 24. 000MHZ- 20PPM 6PF o¥b1 ™M SMC controls strap enable to allow in-field control of strap setting.
NCX E@(XNC 3 Zt')xz SOMVE SML izﬁ"w Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
Cl1916 @ T 2601
6. 8PF 2
1|I2 . PCH CLK24M XTALIN g 12 75
L by VCCST (1.05V SO) PWRGD
- 0§0¥1
PCH 24MHz Cut put s « =PP3V3_S5_CSPWRGD -
6015 10 55 60
R1927 — LPC CLL(24M SMC 7175 !
= o> LPC CLK24M SMC R 1A 2 LPC CLK_SMC o 1930 criica [R1931
= . N L Amm . 0
- 126w 8% NPT 74AUP1IG09 %ZZOW
| X5R- &Y \U; SOT891 2201
sa 38 17 16 ALL_SYS PWRGD 2 Ia 4 51673
7166 64 38 18 13 TR PM SLP_S3_L 1l
-3 |NC
NC aD
=
s ot s PCH RVWROK CGenerati on P )
5 PWRGD i~ PM PCH PWROK m@ s
. =PP3V. BYPASS=U1950: : 5MV B
. 3V3_S0_SB_PM &19e8
) (1)%1UF
R191':'60K S . NO STUFF WF: Do we need this?
1 28% 0201 nge%z ZOR_‘]_QGO PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
201, ;LVCZGD&GT/ o5 u Z%ZG %Z’zow CKPLUS. WAl VESUNCONNECTED PI NS 197S0480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MM 85C Y1905
NO STUFF 8 "'sorgas 0201 0201
64 38 17 16 ALL_SYS_PWRGD 1 1 1 8
R1951 e [ A o)7L PM SO PGOCD . s 7 ¥g3sBeT 505 R1962 BYNC, VAT ErC I AT BYNC. DATE=O17 307 201
CPU_VR_READY CPUVR_PGOOD R 2 u1959 NO STUFF A 3 SYS PURCK R 1K 2 PM PCH SYS_PVROK T Chi
* K BASE=TROE 2 2 o U1950)2 == 1 2 oo 15 10 5 7 i r
s CPUVR PGOOD 1/%;/0”w 4 Rl?o%lKl °ls o8 1/%;/ouw ps et_Su pp?mé-nw a |
0361 s R 201 Appl e | nc 051- 1573 ID
L j}l@/ CKPLUS_WAI VE=UNCONNECTED_PI NS p .
2 8 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
= EHE LQI\%MTLO\I ggT\ITAI NED HEREIN | S THE th 1
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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 S3RSO_SYSCLKGEN ., 68 65 26 15 13 12 - = —
5%
o PLT RESET L gggolw PP3V3 §5RSSR$0 SYSCLKGEN
NO STUFF NARE BASE=THUE
R2841 R2041/ 2 shoul d b tuffed f RZZI(.)OJC_)E1
- shou e stuffe or
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
R2042 REDWOOD RI DGE PLUG _EVENT | S ACTI VE- LOW ALWAYS DRI VEN ( PULL- UP)
— 0 MAKE_BASE
s v ZEP3VE_S5_SVYSCLK : 2 15 @ =TBT_Cl O PLUG EVENT — TRUE TBT_Cl O PLUG EVENTI_ L amos s
1/528W
0261
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
7} PLT _RST BUF L LANA 2 SMC LRESET L@ 8 | sol ati on ensures no | eakage to RR or PCH
1R2070 g o SPESESLSME w20 PP3V3_TBTLC
2071 )
=% bow @030 1R2032
9% 1
2 i%ﬁcem zyél N,%SggF DMNSLO6VK{7 )g 470K R2061 |+ C2060 2062
0201 5 sor563 %zow 10050 f— o/1UF %
LAAN2—CAM PCl E_RESEGm, 15 5201 1/ 200 2 }jé\,, i ¥
1 v w a0, 2060 | |
0201 = TALVC2 07 SO pul | -up on PCH page
@ PCH TBT PCIE RESET L—  TBT POl E_RESET g 030, FromRR . om JTAG TBT_TDO 1ha 5 ide |ITAG ISP TDO gy '© P
- s SMC PVE S4 DARK L — DM\BLOG%%&%L_ From PCH s oy JTAG TBT_TMS_PCH 3loa 1y 2vla JJTAG TBT _TMS = To RR
E: 1 D
To SMC SO pul | -up on PCH page &D
=SMC_PME_SDCONN L I o
« _=PP3V3_S3_SDBUF =
CRI TI CAL —
J“é&%g(%a 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 NOTE: This reference schematic assunmes PCH JTAG GPI Gs are only used for
BYPASS=U2030. 5: : 5MV 1 p ;
To PCH a 0311 1 Thunderbolt. |If other ASIC JTAG signals are wired into these GPI Gs
0. 1UE —— 5 different isolation techniques will l|ikely be necessary.
10— NG=-xNC Mul ti-router designs also require different circuitry.
cernfidl 2 GO
0201 1 D JTAG ISP TCK = JTAG TBT _TCK oo =
DBGLED Power State Debug LEDs = SDGONN_STATE_CHANGE_RI Q. JTAG ISP TD — JTAG TBT_TD .
(For devel oprent only) =
« _=PP3V3_S5_DBGLEDS R2(394 0 (DR G
PLACE_SI DE=BOTTQM
Pin N61 needs a TP for Power to performi FDI M test
%B(%EE 52‘38@%31 Renami ng the pins N61 and P61 to renpve autonmatic diffpari property
1/22050 1/220'o§, . _TP_CPU RSVD N61 — TP CPU RSVDN61
201, 201, s _TP_CPU RSVD P61 — TP CPU RSVDP61
DBGLED S0 =
A DBGLED
D2095

1
GEEEN- 56 MCD- 2VA- 23
LTQHG SM

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
SI'LK_PART=S5_ON

SILK_PART=S0_ON

RAM Confi gurati on Straps

= 090 09da 091
DM\BLSGZVK- 7 R DM\BLSGZVK- {0l DM\BLSGZVK- 728 Pul'l -downs for chip-doan RAM systems

SOT563 e SOT563 pes SOT563 e 16 15 (T} XDP_M.B_RAMCFGO

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

. - ! 15 4 0 15 gy XDP_M.B_RAMCEGR

2[6™ skt 2[6% s 5[6™ sl7 =PP3V3_S4_CAMPVREN 1 15

. °° RAMCFGL: L | RAMCFQO: L
1 1
S4 PWR EN = = = = BYPASS=U2030: : 3mm R201%2K R201%3K
ot [T N | _ L. 1 6 o
00 04 30 97 31 12 PM SLP S4 L 1§ BYPASS=U2030: - 3""1"1 ) 1%9_ 1/ 280 1/ 280
R203 M, 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:

CPU- Based Mar gi ni ng

VRef

D vi der s

DDR3 (1.5Vv) 7.70nV per step
DDR3L (1.35V) 6.99nV per step glfwnif :Jile: Letgia(r):I ess
LPDDR3 (1.2V) ?.??nV per step 9 9 op '
R2223
s+ > CPU_DI MVA_VREFDO 1,10 2 PPVREF S3 NEM VREFDQ A .,
1% PLACE_NEAR=R2221. 2: 1nm \ - 2
" R2222!
* 8.2k
1 220 1/ 2
L gméozzw 201,
2 Bgycem R2220 )
MEM VREFDQ A RC 135202 | 8R222K41
vBw /0w
R2243 201 2201
o7 mmy—CPU_DI MVB_VREEDQ 1,10 PPVREF S3_IVEM VREFDQ B
1% PLACE_NEAR=R2241. 2: 1mm M NERESR-W BIFES: 2 T
g R2242!
201 8. 2K
1C2240 wzhy
L gméozzw 201,
T, 5.8V
2 N
855 =RV R2240
MEM VREFDOsB RGh 129202
1568w i
R22£33 201
o7 my—CPU_DI MV VREFCA 121,
1% PLACE_NEAR=R2261. 2: 1nm
Vg R2262:
NOTE: CPU has single output for VREFCA 0201 § ok
VREFCA. Connected to 4 DRAMs. 1/'2 %
1C2260
X gmé%zzw 201,
2 N
055 =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
—

I SYNC

MASTER=YHARTANTO J44

SYNC _DATE=01/02/2013

TTILE

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

300
LPI -1600-32GB
EDFB232A1NA
702 oy VEM A CAA<O> g =~ Ricao FBGA pQo| P2 =MVEM A 0> 70 6 23 22 21 20
ooy MEMA CAASL> o Ploy M2 Do1| o =MVEM A_DO<1> "
702 oy VEM A CAA<2> 5  Nicw Dee| N1O =MEM A 2> o
wmwn oy MEM A CAA<3> g  NSlea DQa| NLL =MEM A 3> 7
02 ooy VEM A CAA<4> 5 ~ MBicm Q| M8 =MEM A 4> o
76 70 24 (T MEM A_CAA<5> > F3 |cas DQs|_ M0 =MEM A 5> 7
reron oy NVEMA CAA<6> g  E3lcas DQe|_MLO =MEM A > 70
02 oy VEM A CAAST> 5  E2lca7 DQr| MLL =MEM A 7> 70
702 oy VEM A CAA<B> g =~ D2icag pog|_F11 =MVEM A 8> 0
rer0n oy NVEM A CAA<O> g  lcag DQo| _F10 =MEM A > 70
paLol_F9 =NVEM A 10> 70
7624 7 NMVEM A_CKE<0> K3lckeo OM T_TABLE b1l F8 =MEM A 11> 70 68 23 22 21 20
wo o mmy—MEMA CKE<1> g  Kiloker CRITICAL  pquzl ElL =MEM A 12> m
pQ13|_E10 =MEM_A 13> 70
76 24 7 MEM A _CLK P<0> I3[k T pQLal E9 =MVEM A 14> o
7027 Oy MEM A CLK_N<O> g 2| c pQLs| D9 =MEM A 15> o
DQLel T8 =MEM A 16> 0
76 24 21 7 M A L<0> L3 cso* DQL7| T9 =MEM A 17> 70
waun mm—MEMA CS L<l> _  L4jcsix DQug|_T10 =MEM A 18> 70
DQLof T11 =MEM A 19> 0
L8 [ pvp DQo|_R8 =MEM A 20> 70
& | om Dop1| RO =MEM A DQ<21> -
P8 | ove oop2| R1O0 =MEM A 22> 70
= D8 | pvB D3| RL1 =MEM A 23> 7o
D4l C11 =MEM A 24> 0
76 70 28 21 VEM A_ODT<0> 38 | cor DQes| C10 =MEM A 25> ”
L — — bope| X =MEM A _DQ<26> 7
MEM A_ZQ<0> B3 |70 b7 C8 =MNEM A 27> 7
MEM A_ZQ<1> B4 | zq1 DQes| BLL =NVEM A 28> 0
DQRo| _B1O =MEM A 29> 7
6 o0 22 PPOV6_S3_NMEM VREFCA A o H | VREFCA Dol B9 =MEM_A 30> -
16 o0 21 PPOVA M VREFDQ A o J11 | vREFDQ DQe1| B8 =MVEM A 1> 70
68 23 22 21 20
Al L11 =NVEM A N<O> 7o
1 G234 X ] oot Gl e =VEM ATROS N> 2
0%  AL2 | pQs2_dj P11 =MVEM A N<2> o
§g§ NG Aéi pOs3_g DLl =NEM A N<3> 7o
%X B13 DQso_T| L10 = =NEM ADQS P<0> o o8 23 22 21 20
T [y pQs1_T|_GLO =t =MEM'A_DQS_P<1> D
NOx_T13 pos2_T| P10 o=t =MEM A DOS_P<2> o
NCx— YL pQs3_T| DLo e=p =IVEM A DOQS P<3> D
NOx—Y2
NC: u12 (o7} NC
SV Nc[ Ko I NG
LB e

68 23 22 21 20

68 23 22 21 20

68 23 22 21 20

68 23 22 21 20

=PP1V2_S3_MEM VDDQ

1C2300 |1 C2301¢|1€2302 |1 C2303 (1 C2304 (:1C2305 |[1C2306 [+C2307 |
0. 1Ul . 1UF — TUF —— 1UF —— 1UF —— 1UF — 10UF — 10UF
10% % -T— 1 -1 10% -1 10% — 10% — % — %
21V 21V 21‘\]? 21V 21V 21V 258\/ 258\/ 2
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
0201 201 402 402 402 402 0603 0603
L
=PP1V2_S3_MEM VDD2 -
CRI Tl CAL CRI Tl CAL CRI Tl CAL
1C23200n1€2321 (1 C2322 |1 (2323 [1 (2324 [+ C2335 |1 C2336 (|1 C2337
TUF = TUF L 1oUF = L 10UF L 12PF L I2PF PF
10% 0% — 10% — 20% — 20% —_ —_
) ~ ~ 2. 2%%% 2§§%ERM
433 %35 %35 3863 FRM 3863 FFM ) ) &>
L
=PP1V2_S3_MEM VDDCA B
1C2310 [+ C2311 [1C2312 PLACENENT_NOTE:
1UF — 1UF 10UF
18y — 18y o590 10uF caps are shared between DRAM
2 X8R 2 X8R 2 X5R. CERM 1 i
285 285 35 Di stribute evenly.
=PP1V8_S3_MEM o
CRI Tl CAL CRI Tl CAL
1C2330 |1 C2331 [1C2332 |1 (2333 (12338 |[:C2339
1UF L TUF - ToUF ~ L I0UF = —L I2PF 12PF
S 18 5 160 S 28 S 5 5 v 5 v
X5R X5R X5R- CERM X5R- CERM 8) CERM 8) CERM
402 402 0603 0603 2 2

=PP1V8_S3_MEM

=PP1V2>S3_NMEM VDD2

3|5 [R|%

Al0

5|&5|5|5

c
=
o

=PP1V2_S3_NMEM VDDCA

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

=PP1V2_S3_MEM VDDQ

ull

VDD1

VSS|

OM T_TABLE
CRI TI CAL

VDD2

VSSCA|

'VDDCA
F12

VSSQ

\oDo T6

SYNC MASTER=J41 M_B

SYNC DATE=02/06/2013

TTILE

LPDDR3 DRAM Channel
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LPDDR3 CHANNEL A ( 32-63)

00
LPDDR3- 1600- 32GB
EDFB232A1NVA
76 70 26 ry—MEM A_CAB<0> > R2 | ca0 FBGA DQo|_P9 =MEM A 32> 0 68 23 22 21 20
76 70 24 EMCAB<—1>‘—P2 CA1 SM 1 CF 2 DQL[ N9 =MEM_A 33> 70
76 70 24 (TR NMVEM A _CAB<2> - N2 [ caz DQe| N1O =NMVEM A 34> 70
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 NMVEM A _CAB<5> - F3 [cas Do ML) =NVEM A 37> 70
76 mzam_'\/ﬂA_A_m;‘—BO—\G DQs|_MLO =VEM A > 70
76 70 24 [T MEM A_CAB<7> - E2 | ca7 DQr|_ML1 =NVEM A 39> 70
76 70 24 EM‘—DZ CA8 pge| F11 =MEM_A 40> 70
76 70 24 E_NQA_A_M;‘—Q CA9 DQ|_F10 =MEM_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
1620 7 MEM A CLK P<1> I3 o T pQ14| E9 =MVEM 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
a0 oy VEMA CS L<l> g  Lé4fcsiv DQug| T10 =MEM A 50> 70
DQLo| T11 =MEM_A 51> 7o
L8 [ pvp DQo|_R8 =MEM A 2> 70
G8 [pwe D1l RO =NVEM A 53> 70
P8 | one bopa| RLO =MVEM A 54> .
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18 TBT _PCIE RESET_L P5 | PERST_OD N RSENSE[_U20 TBT _RSENSE
26 TBT P RST_L R4 [pwR ON POC_RSTN el As| W20 TBT RBI AS 1R2855
w210 PP3V3 TBTLC « _TP_TBT_MONDCO 2023 | verooo oL o w210 PP3V3 TBTLC
. , _TP_TBT_NONDCL AC24 ) ) ) .
- — CMT1 ° — NONDCL rsvp_ano([ Ls , %61 Security strap setting is XORed with 1NO STUFF
BYPASS=U2890: : 2mm R2815 DEBUG For nonitoring current/vol tage S ¢ R2867
R2892! 1R2893 NOSTUFF TBT. SP MONOBSP bit in the flash, so the active-Ievel 10K
R238%91 13R2891 111355 3.3K 3. 3K & TBT_MONOBSN W6 | vonoBSN = Used f .  host mod depends on the code in the flash. oo
. 19% % & - - e or straps in host node o . .
1) 28% i,ééow 855,3, 2 CRI TI CAL 1/§§}1@/ ?ow 0201, DEBUG ﬁ%; "19|;|1}0'1'||—'|1|§Rf\;|0|c)l|(3 T 8 Pl 016/ DEVI CE_PGI E_RST_N_ W6 TP TBT PO E RIFEJSEFO L o If strap != bit then security is enabled? |,201
201, |,201 ® OM T_TABLE 2l |2 * ke al T T or T s erio17| AB3  TBTLDETZ STRAP 1
= oPlo 18| A3 TBT. ROM SECURI TY_XOR
- TBT_SPI _MOSI AA2 | EE Dy 10 19| VA TBT DET STRAP 3
(TBT SPI_MSl) 5 D1 G By O 2 (TBT SPI_M SQ) ~ TBT_SPI _M SO Y3 | EE DO >
~ TBT_SPI_CS L T5 | EE cs N
(TBT_SPI_ClK) 6 lok AvBIT BT Sl LK T e PCI E_CLKREQ CD_nmV/3 TBT_CLKREQ L oD 1R2861 [|'R2862 [|'R2863
V25X40CLXI G - 10K 10K 10K
(TBLSELCS L) taos™™ o Voow Voow Voow
1 JTAG TBT TDI W | 1oy
——— Qe R2820" 15% JTAG TBT TNVE ABL | Tve AB21 __PCI E_CLK10OM TBT P 2 2 2
TBTROM HOD L 7draor o s mp——LTAG TBT TCK A6 | oK REFCLK_ Q094N & <) 2 e Divides 3.3V to 1.8V
u Zﬁ}é‘/ . JTAG TBT TDO U6 | 10 REFCLK_100_I N/N[ AD21  PCI E CLK100M TBT N 276 R2895
GND THRM PAD) 28%, 18 (OO < 1
o T TBT_TEST_EN R6 | TEST_EN o Rb 25 1 AAZ4 2. SYSCLK_CLK25M TBT R 1,890, SvSCLK CLK25M TBT (rysr =
TBT _TEST PWR GOOD V8 | TEST_PWR_GOOD 25 ouT| AB23  TP_TBT_XTAL250QU X
AAL_25_0uT] o V58w o8 20 25 10 _PP3V3_TBTLC
= es2s T DP TATONKO M Neashis] o o | MU LK ouT| A TBT TMJ CLK_OUT 20 o 27 20 2 _=PP3V! TBT ‘T
5% 7 25 > D13 | pPSNKO_3_N NO STUFF
20W - 1 1 2
5361 s _DP_TBTSNKO_M._P<2> E16 | ppsko_2_p R28190%1 1R2896 R280%9< 1RZSS
7725 _DP_TBTSNKO_M._N<2> D15 | pPSNKO_2_N DPSRC_3_P|_Al4 TP_DP_TBTSRC M. CP<3> 17 28% Sow 1/ 2(?;2‘7 %Z’zow
12 DP_TBTSNKO_M._P<1> _ E18|ppsko_1 p oesro 3 N Blo TP DP TBISRC M._CN<3> ., 287, ¥é 2012|2200
= 1725 _DP_TBTSNKO M. N<1> DL7 | DPSNKO_1_N oPsrc 2 P Al2 TP _DP_TBTSRC M._CP<2> w2 TBT_EN CIO PWR L
2 _DP_TBTSNKO_M._P<0> 20| ppsako_o_p a orsrc 2 N B13 TP DP TBTSRC M._CN<2> . == N =YY=
7725 DP_TBTSNKO_M._N<O> D19 ppsnio_o_N oPsrc 1 P A0 TP DP TBTSRC M._CP<1>,, w  TBTDP_AUX| O EN
% pPSRC 1 N Bll TP _DP_TBTSRC M._CN<1> 2020 25
1+ 25 _DP_TBTSNKO_AUXCH P G4 | DPSNKO_AUX_P < 1 s _DP_TBTSRC HPD
SNKO AC Couplin 77 25 DP_TBTSNKO_AUXCH N @ | DPSNKO_AUXON ﬁ DPSRC_0_P| A8 TP_DP_TBTSRC M._CP<0> PP3V3_TBTLC .5 2 2 o5
p g ) DPSRC_0_N_B9 TP_DP_TBTSRC M._CN<O> R2832* 'R2883
DP_TBTSNKO_HPD AB50} DPSNKO HPD - 0_|
s DP_TBTSNKO_M._C P<0> C2820 DP_TBTSNKO_M._P<0> .. = — = 100K 100K
m———]‘LJF' I_gz_cg’;%_m-r— a] DPSRC_AUX_P| J4 TP_DP_TBTSRC AUXCH CP R28781 1R2879 1 zgv(} ?‘/%’zow
s DP TBTSNKO M. C N<0> (C2821 . DP_TBTSNKO M. N<O> ,. ., R2]§O%(I)(l 7 2s $ $E¥§m§i & :i’;gz 'E; DPSNKL_3_P DPSRC_AUX_N_J2 TP_DP_TBTSRC _AUXCH CN ., ook 6ok 23’52 2%1
o 0. 1UF i%‘;é‘z R 0% 1125 s o e-sN DPSRC_HPD_CDl AC2__ DP_TBTSRC HPD 2 12800 2ow
e DP_TBTSNKO_M._C P<1> C2822 DP _TBTSNKO M. P<1> ..., A 72 DP_TBTSNKI_M._P<2> E| pPsnia_2 P 201, |p201 q
1UF ><5R CERM 2 e DB_TBTSNKL M. N<2> ClapfPsnia_2 N GPI O_2/ TMU_CLK_I N AC_PRESENT|_U2 TBT_GPl Q2 =
s oy DP_TBTSNKO_M._C_N<1> c2855" DP TBTSNKO M. N<1> .. ., 1 DP_TBTSNKL M. P<T>  E10| ppsaa 1 p T 0 3/ Foree WAL L6 TBT_PWR EN pu— oz 2020 ZPPGVE_S4 TBT -
0. 1UF ><5R7 CERV = 7725 _DP_TBTSNK1 M gN<1> D9 | pPSNK1_1_N GPl O 4/ WAKE_CD_N_H5 =TBT_WAKE L o » NO STUFF NO STUFF
2824 GPI 0.5/ Cl O_PLUG_EVENT_N HV_OK_0D|_Y7 TIBT_Cl O PL EVENT_L 18 75
7 s m—DP_TBTSNKO_M._C P<2> 1|2 DP _TBTSNKO M. _P<2> .., 7725 _DP_TBTSNK1 N, P<0% E12 | ppsnK1_0_P Y HDM TBTMUX SEL TBT R2884'| R2885'| |'R2886
0 L | T RR AR 77 2 DP_TBTSNKE M_IN<O>  DL1] ppsnKi_o_N e - TBT Gl oY <am = 100K 10K 10K
s DP_TBTSNKO_M._C N<2> CZ% ?U'; s DP_TBTSNKO_M._N<2> ,. . DP_TBTSNKL AUXCH P k6 | ppsnikt AUX P P10 57 N C1 O PR N 0L V7 TBT EN Cl O PWR L p— 11280 11280 ilzow
826 HoR CERM 7 2 DP_TBTSNKL AUXCH N HL | pPSNKI_AUX_N @Plog/sx CTR_a| M =TBT BATLOWL am s = 2012 e I C
7 s > DP_TBTSNKO_M._C P<3> e DP_TBTSNKO_M._P<3> ., Pl 0 14| TL TBTDP_AUXI O EN oD == = 2 225 =TBT_BATLOW L
- E§J.2%UF XSK. CERM ° <} DP_TBTSNKL_HPD 24 DPSNKL_HPD el o 15| T3 TBT _DDC XBAR EN L oD = » 2 25 _TBT_A_DP_PWRDN
75 —DP_TBTSNKO_M._C N<3> e DP_TBTSNKO_M._N<3> ) 225 _TBT_B DP_PWRDN
0. 1UF | TR R, R2831 ATR2D G P<0> 24 | 'pA 01 C0_TX_P/ DPSRC_0_P PB Ol C2_TX PIDPSRC 0P| Re4  TBT_B_RPD G P<0> g w2 s IBT_A_HV_EN
c2828 1 28% A R2D C N<O> E24 | pA_Cl 00_TX_N DPSRC_0_N PB_Cl C2_TX_N/ DPSRC_0_N_N24  TBT B R2D C N<0> o T BT BV EN
77 13¢@ry—DP_TBTSNKO_AUXCH C P L 1UF1 s DP_TBTSNKO_AUXCH P, ., B A D2R P<O> @2 a0 0 Rx P pe G A R22  TBT B DPR P<0> D o 1L
DP_TBTSNKO_AUXCH C N C2829 1 ||+ DP TBTSNKO_AUXCH N A D2R N<0> E22 | PA Ol 0O_RX N PeClce Rx NNz TBT B D2R N<O> am= 7 R281%8K 1R02|<887
0. 1UF I 1 56% el A_CONFI GL_BUF P1| pA_CONFI GI/ G O_0_LSEO PB_CONFIGI/G O 2 Lseq D3 TBT B CONFIGL BUF am> 11 28W 20w
i A _CONFI &@_RC K5 | PA_CONFI G2/ 1 0_0_LSCE PB_CONFI G2/ O O 2 LSOE| ML TBT B _CONFI G2_RC am - 20, ],%
SNK1-AC Soupling A R2D C P<i1> L24 ved TBT B R2D C P<i> NOTE: The follow ng pins require testpoints: 3
7 o D DP TBTSNKLI M. C P<0o> C2830 :J|: DP_TBTSNK1 M. _P<0> .., N TNCE TS = PA_Cl OL_TX_P/ DPSRC_2_P PB_Cl 08_TX_P/ DPSRC_2_P| o N TN e oo 20 71 77 0 - GPIO 13 8 - GPlO 15
0. 1UF XSRLZ = \ PA_Cl O1l_TX_N DPSRC_2_N PB_Cl GB_TX_N DPSRC_2_| oD 22 7 77 1 - Pl O_l 9 . Pl 0—11 =
7 o m—DP_TBTSNK1_M._C N<0> C2831 = DP_TBTSNK1_M._N<0> . - A D2R P<1> L22 | pp clO1_RX_P PB_CIOB_RX P V22 TBT B D2R P<1> ame 2 - GPIO2 10 - GPIO 14
0. 1UF 'l x5) ceRm A D2R N<1> 322 | pA clOL_RXN PB_Cl 08_RX_N_U22 TBT_ B D2R N<1> amz o 3- GPIO3 11 - GPIO O
77 o my—DP_TBTSNK1_ M. C P<1> C2832 || DP TBTSNK1 M._P<1> ,. A _LSTX N8 | pA LSTX/ €1 O 1_LSEO PB_LSTX/ Gl O_3_LSEQ M TBT B _LSTX oo = g . S’é} (E)—gST 1N ig . g: 8—1(2)
0. 1UF 'l x5R ceRm A_LSRX J6 | PA_LSRX/ €1 O_1_LSOE PB_LSRX/ Cl O_3_LSOg|_P7 TBT_B LSRX 20 ” — —>— ) =
7 o myDP_TBTSNKL_ M._C N<1> (2833 : e DP _TBTSNKL M._N<1> — g - 58 E_gg_g_“ 1‘5‘ - EE‘thRxX
0. 1UF |1 38R ek TBTPA_ M__C P<1> AL6 | pA DPSRC 1_P n PB_DPSRC 1 Pl A20 __DP_TBTPB M__C P<1> oD e - _RST_3_ - PB_
DP_TBTSNK1I M._C P<2> C2834 :||: DP _TBTSNK1_M._P<2> TBTPATL_C el povs Bl g il po o reren M e poa g
o é)g%UF 18R B TBTPA_ M_C P<3>  A18|pa ppsrc 3_p Q PB_DPSRC 3P| 22 DP_TBTPB ML_C P<3> .o S L 20 SYNC DATEZ0L/ 1072013
e DP_TBTSNK1 N<2> DP_TBTSNK1 N<2> Lo o TBTPA N<3> B19 B23 __DP_TBIPB N<3> 2o 77
o SNKIL_M__C 335 4 Foer SNKL ML N<2> . M. C N<3 PA_DPSRC 3 N PB_OPSRC 3_ M. _C N<3> oy Thunderbolt Host (1 of 2)
TBTPA _AUXCH C P L4 | pa AUX P PB_AUX_P|_K3 DP_TBTPB_AUXCH C P Va:n Xkt 0!
e DP_TBTSNK1 P<3> 1U'; 20% - DP_TBTSNK1 P<3> ., TBTPA AUXCH C N L2] pA AU N PB_AUX_N_KL DP_TBTPB_AUXCH C Ny oo - d} Appl e I nc. 05 1573
77 o my—DP_TBTSNK1_ M. C N<3> C2837 DP _TBTSNK1_M._N<3> , TBTPA_HPD M8 | pA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB_HPD ame (<]
0. 1UF 11 R certa 28 27 25 qoom— 1 BT_A_HV_EN R8 | @GPl 0 0/ PA_HV_EN BYPO GPl O 1/ PB_HV_EN BYPO| F1 TBT B HV_EN oo 25 20 % THE: .I“Sima.:mpm: AIR:\IEEF}-AEsEYINPIS:THEERTY:
. DP TBTSNKL AUXCH C P C2838 DP_TBTSNKL_AUXCH P . 1 ’F\g GPI 0_10/ PA_CI O_SEL/ BYP1 GPl O 11/ PB_Cl O _SEL/ BYP1 g $S¥ g (D:IP OP\?\IFE?IISN oD 2 PROPRIETARY PROPERTY CF APPLEI NG, ©
E——|1UF I‘mv—rsv—mT—XSR Y GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2 ooy 2 20 | TO M NTAI N THI S DOCUMENT | N CONFI DENCE
. DP_TBTSNK1 AUXCH C N C2839 DP_TBTSNK1 AUXCH N ., ) 1 NOT 10 REPRODUeE R Y T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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' ' ' ' U2950
JiCZQOA 1 CZQOBJiCZQOCJiCZQOD C291CiC291DiC291Ei
PF — 3 QPF, %00 UF PF +/3‘00PE i2pE i2pF Part TPS22920 1. 05V TBT "q O i tch
—— .9 3 -0. - . Swi
—F 02 '1mG 2 g‘ég'lms 2 6301_1 —F 02 '1mG NPO[) T ;r NPO[) g;( NPO[) g;l’ Type Load Switch Internal switch not functional on RR
. . R(on) 8 nthm Typ
J_ J_ @1. 05V 11.5 nGhm Max PP1VO5_TBT .
= CRI Tl CAL = n —PP3V3_TBTLC 1 25 26 s
oM T_TABLE Max Current = 4A (85C) ng2924990
. o . . PP1hv05 T%&%Dé_/g v Glo 2800 J10 - Ptvos T%&% O AL P a2 1%0?(45
G12 312 B2 o
Mﬂ; K . @U@; T VI
czgooiczgoliczgoz iczgos 1 02904i02905 1 czgoei ey EN AL O O°F ki ] C29301 C2931iC29 l A ey & o
1. 0UF 3. 0P| 1. 0UF T.0UF — 1. 0UF T.0UF —— 1.0UF 700 mA EDP Gl6 L10 1. 0UF - "T.0UE 1.0F 1200 mA EDP ER TI CAL 2201
20% +20. 2% 20% —— 20% 20% —— 20% SYM2 oF 2 20% —— 20% 20%
GXS\F\/‘) 2 NPO- %g 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 GL8 MLL GXS\F\/‘) 2 GXS\F\/‘) 2 GXS\F\/‘) 2 TBT_EN CI O PVR
0201°T 050¢ 0201°T 0201°T 0201°T 0201°T 0201°T Hio NLO 0201°T 0201°T 0201°T [eY5) 945
. » » HO N14 o =l 1
1 Sis m B L G2R0R0 o) BwsLO6VK-
= Ki5 VCC1PO_CI O [Tpr5 = 5 6%
K17 R10 88511 VER 3
K19 R14 L
K7 | | vcc1Po_RDV_DECAP T11 . 1 2
L16 T15 =
M9 uL0
P19 [ 8 65 26 18 15 13 12 _=PP3V3_S0_PCH GPI O
T19 V11
u1s )
V15 8 DL SVR input to RR - 1100 nmA EDP
V17 E2 3 B
S POC input to RR - 150 mA EDP Q945
WL2 H1l
w4 VCC3P3| | N4 Isolated to reduce noise from SVR Pull-up (S0) on PCH page DMNSLO6VK- 7
.6 _PP1VOS5_TBT
2 38
VOLTAGE=T. 05V K9 18 25 26 68 __=PP3V3_S4_TBT 2 26 27 s
C2192]|5€\1 C2192]|5§ 1 C%golg 1 C%gol.;l:_ 1 L14 3.1 W(Dual - Port)
p— - - - -+ — MLS 2.4 W(Single-Port
oo B 2] o, §§% 2 S\ 2 o8y 2 w7 | | SVR-VECHPO 0 29501 C29511 29521 29531 | cr 1o a
'Y 0567 0567 0201°F 0201°F P17 SoUE 19] 5:— 102LéoF/ L 102LéoF/ - ""ioge
Vio 7 62905 6225 62905 620 PLACE_NEAR=C2953. 1: 1mm
CRITI CAL 1 i 020>1<-¥ cERb 2| bR 2| cembRSk CEE%%.%)T 2
L2920 = A4 VOoC3P3_RDV_DECAP| [ L18 om T_TABLE )S(WQGO
680NH- 30% 3. 6A- 35MOHM 26 ) svr 1 D N18 = OM T_TABLE OM T_TABLE
1900 mA EDP 1YY Y )2 P1V05TBT SW B3 o RL8 = OM T_TABLE 1
SM . W0 PP3V§ TB}RD\/ oy PF’3V3 S4 TBT FW
C2923 1 C2922 C2921 1 C2920 W TG Nepe=TrUE NCx—B51 SVR_AMON T8 38 W\B:FEQ %
Léox Léo/ Léif ){ CRI TI CAL gl i 12980 [1C2981 2960+ C%QOG% 1 K
> > A2 &0 — . -4 1. —
it o] bt ombet | eafel?  D2o2g o 5 SRR T o ok
om T—TABLE OM T_TABLE NSRLO20MABTLG AALY = 8361-1 8361-1 0208F 0208F
- OM T_TABLE AAZO o1 ! )
L oM T_TABLE £20 2oL =PP3V3_S4_TBT 221 e
AAB Jia = =
= ABLL 316 C292AiC2925i
3. OPE 12PF
AB17 J20 +/-0. % 6 %}
AC10 K13 NPO-gg 2 NP0-§§ 2
o8¢ o8¢
ACL2 K21
AC14 K23
ACL6 a] L12 =
ACL8 6 L20
AC20 M3
AC22 M1
ACA M3
ACE VD
A;’i mé s 27 26 25 _=PP3V3_S4 TBT
B7 [ f/ss vss| [_\2o 15 30 38 27 17 EMPMR@ BT POC Power - up Reset
c10 P13
e P21 65 65 26 15 15 13 12 _=PP3V3_SO_PCH GPI O
c14 P23
CRI TI CAL l
] Po R2995! %{%%3@ a4 'R2990 R2992! °
cig R12 100K LFB4 L 100K 100K -
&) R16 1/ 28 = Toow 1/ 280 U2990 2 X
20 R20 SYM VER_3 TPS3 8 95 4
201, -3 2201 201,
22 T13 Push- pul | out put
o = TBTPOCRST MR L | 1 lewee  senseouf 4 | TBT PWR ON POC RST L o2
o7} T21 TBTPOCRST_SENSE 3 |SENSE ci .S TBTPOCRST_CT
[e3 T23
an
K e To 3
= o C2995: [R2991 o C2991 1
330PF o 0. 001\ E —
1§ D23 ul6 %’__ %w T
2 g 2
0 T 0201 2201 X7R R
F11 V21
F13 V23 - -
F15 Vo 1 Vth = 2.508V nomi nal Del ay = 4.04nms noni nal
F17 Y11 =
F19 Y13
F21 Y15
F23 Y17
FS Y19 NC_MASTER=T29 RR SYNC DATE=12/ 17/ 201
F7 Y21 TICE
Fo v23 Thunder bolt Host (2 of 2)
Y9 >
= il ( S Appl e I nc. 05 1573
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Page Not es
Power aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost CQutput)
Signal aliases required by this page:
(NONE)
BOM options provided by this page:
( NONE)
e 22 =PPVI N_SW TBTBST
+ C3000
%.22PF
S a40905 Thunder bolt 15V Boost Regulat or —
= CRI Tl CAL Vds(max): -30V
Vgs(max): +/ -12V CRI Tl CAL
Vgs(th): -1.4Vv
080  yath:
(on): 46nChm @4. 5V Vgs L
w zr =PPVI N_SW TBTBST ggé‘&gm ld(max) . 3.7A @70C 3. 5392%a
8-13V | nput  PPVI N SW TBTBST 1YY Y2 TBTBST BOOST
Ghanges required il v NI\FINIE&:W BTEES: 35™in PI MBO63T- SM N-RECK-W DTHE0; 35 i
for 2s. Vol tage not speci fied here, C30901| C3091 B bTSTRE
R3080! 1 C3080 J add property on anot her page. 10 %)__ 10%% TBTBST SNS1
470K & 1 UF 1 X5R- 2| xsR - N
Y —
%A:lﬁ‘év 2 zgé - %909%}5 o | . o8l R3089* CRITI CAL
4023 402 1/ 16W N %
TBTBST PWREN DIV L b5, = CRITRCAL >V 15@}19’2 N ,?S‘s%%(?xp C
<R1> w PWRDI 5
TBTBST_EN WLO 25 |env W0 snsi| 6
R3§)3% %1 w090  CUT TBTBST_SNS2
LT3957
M:l%\“ﬁ TBTBST_I NTVCC 28 || nrvee &N XNBQ95
b 2501
N TETBST v PLACE_NEAR=C3095. 1: 2 m
30 [_TBTBST PWREN L TBTBST_VC 30 fvc > S SNS
1% NC R3095!
005 1 TBTBST_RT 33 35 1C3088 137K -
oMz B EBE AT S = 3 L TopF L) —=PP15V_TBT REG.,
DN e BT T 2 38 L5115 Vout = 15.47V
LVER X5R- cgoFylz TBTBST_SS 32 |ss &Y <Ra>2 )
FBx_31 TBTBST_EBX Lt ¢ Max Current = 2A?
34 lsme ZEFRUR0.060MM | e ok
SYI =
28 25 NO STUFF 1 2 5
L |'R3092 1 C3094 1C3089 R3096 o .
Second FET needed for ZO/3Q 2K 1 000533u: oD D — 1?)%/0':;: M.:lé% NO STUFE
dual -port designs. 1f T2 6 - C3096 1 1C3097 (1 C3099 [1C3001 |+ C3002
i ApH eR NI NI IR MR R 2 G5 b, toye L L ToUF © L0 0010F - T2PF I2PF
<Ro> GND_TBTBST_SGAD <Ro> égz 2 égg 2 8 e |2 é}g we |2 é}; G
WLQ(falling) = 1.22 * (RL + R2) /| R2 %h@gaw BTHES: 35 1206~ 8 0402 0201 0201
WLQ(rising) = WLQfalling) + (2uA * R1)
WLO = 4.55V (falling), 4.95 (rising) ?DDi i:?ét:zatciage, Vout = 1.6V * (1 + Ra / Rb) J:‘
no XW necessary.
Q088
51| DVN5LOBVK- 7
| Sorses 1R3088
_| VER 3 3030K
o 2w
L\ . SLF
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330K
2 2 p—
\ = e s
BATLOW | sol ati on
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
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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

3 JiC3480
R3485! 8 = %pF
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v 28W U3400 02
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16 | Ena QFN
2 @m—DP_TBTPA DDC CLK 1| e CRITICAL 120
ey DP_TBTPA DDC DATA 2 liNa ouTAl- | 19
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TBT DDC XBAR EN 12 [sp ?9 seo 11
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5[G" s 4 =
2 1 BT_DDC XBAR EN L |
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dual - port designs.
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PCl e Wake Muxi ng
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1UF | [ 10% 16V XSR CERM 0201 n POE SSD R2D P<2>] lme 15| 41 o [4home | PCIE SSD D2R P<2> iene B
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. | PD I nterface Keyboar d Connect or

402
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68 36
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71 39 38 SMC_ONOFF_L 1 2 oy
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3 _GND_ACTUATOR 181 5 o4 73 WB_KBD4 25
15 00 16 13 _WWB_KBD5 24
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s @ 12C | OXP_SDA 451 5 o248 =TPAD SPI_ CS L am s M:lg\év 7 3 _W5_KBD20 9
471 6 o048 =TPAD SPRI'_MOSI am s 205 2 WS_KBD21 8
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4
3
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.
a
|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO|

JiC4864 1 C4863 0
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i O d / VA8 d f
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3 WB_LEFT SHI FT_KBD 1IN N —)— our 119 WS LEFT SHIFT KEY ] -
N aur 2|8 WS LEFT_OPTI ON KEY =PP3V3 S4 TPAD BYPASS=U4830. B3: E2: 2MM —PP3V3 S4 TPAD
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1 1 2C | OXP_SDA A | spa po24| ©2 WB_KBD12
=PP3V3 S4_TPA o po 5| DL_W5_KBD8
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0 OlLéLi - p1 4| D4 TP_I OXP1_4 SMLVER 2
v p1 5| D5_TP_| OXP1_DEBUG SYNC VASTER=JACK J52 SYNC DATE=01/ 28/ 2014 A
X5R:- 855“1" I 1|G S
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Keyboard Backl i ght Connect or

71 60

71 60 37

516S0899

CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST-SM
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SS100LK/ PA2| Mg SMC PM G2_EN @ o 0201 0201 2l ovmT TABLE )
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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 ®B159
131 60y, DMNSLO6VK- 7
2 1
bt |G R A \_S‘” SMC12 PECI Support
e
. B2 w, =PP1V05_S0_SMC 5o
44 43 42 40 39 3 GNDP PS\I/\/C AVS;I PLACE NEAR-GB159. 6: 5WM IS 9 SI GNAL_MODEL=CPU_PECI _FET
e =PPVI N S5_SMCVREF
I N REE ad SMC PROCHOT . CRI Tll '(:_;‘%L
= = D|3
. - ® 4 DVN322LFB4 | H
osktops: v C5120 1 v e Fooi© i
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cery gﬂ VREF- 3. 3V- VDET- 3. 0 2201 <@ 156
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Used on nobiles to support SMC reset via keyboard.
NOTE: Internal pull-ups are to VIN, not V+. R54]334
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156w > gﬁ%
2’\6:1 1
PLAGE NEAR-GB150. 2: 5\
o8 40 30 s __=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
SMC_DP_HD_L |'S NOT USED ANY MORE w _SMC DP_HPD L R5168 100K 2 O% T720W W 20T
R5110 - 596 T720W WF 20T
w0 XTAL SR SMC_XTAL_R 71 30 38 5 _SMC_ONOFF_L R5170 10K 1 2
Mhw CRI TI CAL w0 SMC_SENSCR ALERT L R5172 10K 3 o 5% T20W W 201
5 Y2110 00 SMCLID RET 7T 100K 1 3o 5% T720W W 20T
3. 2X2. 5M SM s SMC TX L 5__73 10K 1 2 5% 17 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C 5% 1720W MF 201
SMC _EXTAL 1.3 s _SMC RX_L o174 100K 1 2
* 1Ll 143 35 _SMC_DEBUGPRT_TX_L 5175 20K 1 2 o% 1720W W 20T
7430 3 _SMC_DEBUGPRT_RX_L o176 20K 1 2 o% LZ0W W 20T
NaNC 05015 _OMC PVE S4 DARK L £ —_u=TBT WAKE L 25 e e SMC_TMB D177 10K 1 5 5% TT20W WF 20T
_i PlFlo _iCEﬁ‘]i:ll “VAKE _BASESTRUE penv] . z: SMC TDO DT1/8 10K 1 5 5% 17 20W g 70T
-1 - _ " SNC TDI 5__79 10K 1 2 5% 17 Z20W 20T
2 g%i,, 2 g%i,, o 20 _=PP1V05_S0_SMC TR 2180 10K 2T 7oW— 70T
5% 17 20W V- 20T
. 12 s 30 3 _SMC_BC_ACOK R5187 100K 1 2
J_ 15 ry—PM CLK32K _SUSCLKLR1AAA 2 SMC CLK32K oo s _SMC S5 _PWRGD VI N 5>192100K 1 , ©% I720W W 20T
= PLACE_NEAR=UG500. AEG S, 1mm o s SMB | NT L 51 3 10K 1 2 5% 17 20W M- 201
5% 1720W ™M 201
%
waw CPU THRMIRIP 3v3 R5117 100K 2
5% 1720W ™MW 201
s _SMC PM G EN R5198100K 1 2
N\ 3 15 _SMC_ADAPTER EN o185 10K 1 2 5% I720W ™M 201
s 3 _SMC_THRMTRI P 5186 10K 1 o D% IT20W W 20T
5% 17 20W  VF 20T
\ 1 a8 21 20 1 _SMC DELAYED PWRGD  R5191100K 1 2
5% 17 20W V- 20T
o 3 SMC S4 WAKESRC EN R5190100K 1 2
5% 1720W ™MW 201

SYNC _DATE=10/ 24/ 2013

ISYNC MASTER=JACK J52
SMC Shar ed Support

d} Appl e I nc. | 051-1573 |'D
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8 7 6 5 4 3 2 1

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 °
sn¢om SMC_ADCS — 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 ISENSE  ma 1728w 315 ols6 o l
- =" N 1 4 5 2 1C5250
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 SMC_ ARG = 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 “ = =
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
snqom 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 ‘ofie Jof these BOM GROUPs.
1
ey SMC_ADC22 — SMC_CPU | MON I SENSE o - ooy TBTTHVENS_ALERT L L300, | rerriem ALRT: sve BOV_GROOP BOM OPTI ONS
sso—SMC_ADC23 — srv(: TBT I SENSE am e 1% CPUTHRM BOTH CPUTHRM_THRM SMC, CPUTHRM_ALRT: SMC ‘ C
201 CPUIHRM THRM CPUTHRM_THRM SMC, CPUTHRM_ALRT: PU ‘
SMC12 PI n AsSi gn I'TE nt S GPUTHRM ALRT CPUTHRM_THRM PU, CPUTHRM ALRT: SNC
a8 = ST: CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU
»_SMBUS SMC 4 ASE SDA _ NG SMBUS srché’ 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 oo o AT
* 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 1R5233
=TARE BASESTROE N TEST=TROE 10K i i
00 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 zyél
= WRKE_BASESTRUE —_NO_TESTSTRUE !
» VMEM EVENT_L — NC_MEM EVENT L SWEEQHRDI 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 o - S4 SMC“Wake Sour ces 10K
- 1/5’3',_/8w L3061
o¥b1 o010 00 10 _=PP3V3_S4 SMC
R6231 S =TPAD WAKE L I SMC_PME S4 WAKE L ooy o0
w PG L AN 2 ACK_L " “ mD BT_WAKE_L —
39 o R5295 10K
105%01\,\/ SMCWEL PV EN S 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
~VAKE_BASE=TRUE = |
NOSTUFF
00 _SMC WFEI_PWR EN —__PM WAN EN o
—RAKE BASE=TRUE = |
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
[kismmunias
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.
L GND_SMC_AVSS 40 50 42 45 as S
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8 7

6

5

4

2 1

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
e 15 PP3V3_S0_EDP_SW s =PP3V42 G3H SMBUS SMC 5
'R5301| HoM Redriver (on R sMe R5350" IR5351 Internal DP sMC R5380' |'R5381 Battery Charger
B " 99810 " 9 U5000 Vs 3 Soow 8300 U5000 Va3 3w | 1516259 - U7100
(VWRITE: OxCC READ:  OxCD) ( MASTER) M0 1,5 (See Tabl e) ( MASTER) M0 1,5 (Wite: Ox12 Read: Ox13)

=1 2C_HDM RDRV_SCL . 70 38 SVBUS SMC 0_S0_SCL — =12C TCON_SCL 65 71 2071 38 SMBUS SMC 5 _G3_SCL — =SMBUS_ CHGR SCL 54

TNVAKE_BASE=TRUE — VAKE_BASE=TRUE —
=1 2C _HDM RDRV_SDA . 70 38 SVBUS SMC 0_S0_SDA — =12C TCON_SDA 65 71 2071 38 SVMBUS SMC 5 _G3_SDA — =SMBUS_ CHGR _SDA ”

TNVAKE_BASE=TRUE — VAKE_BASE=TRUE —

I| L II L

Battery
J7050
Batt oy - (See Tabl e)

Bat t'er yoManager - (Wite: Ox16 Read: 0x17) __ =SMBUS BATT SCL "
_ =SMBUS BATT SDA .,

L

SMC SMBus "3" SO Connections
& =PP3V3_S0_SMBUS_SMC 3
I nternal DP Ja4
Samsung  LGD sve R5390!| |'R5391
Par ade T-con - (0x10- Ox2F or 0x30-0x4F) Y Y uUs000 iz%\ol% ?é‘é%sv
( MASTER) AR

16 =SMBUS_XDP_SDA

703 SVBUS SMC 3_SCL
VAKE_BASE=TRUE

SMBUS _SMC 3_SDA
‘VARE_BASE=TRUE

SMC SMBus " 2" S3 Connecti.0ns
» =PP3V3_S4_ SMBUS SMC 2
SMC R5370'| 4"R5371 Tr ackpad
Lan3 83 J4802

Us000
( MASTER)

/50w -
215 2%1 (Wite:

790713 SVBUS _SMC 2 S3_ SCL
MAKE_BASE=TRUE

797135%% 2_S3_SDA
= =TROE

0x98 Read: 0x99)

— =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 2, 0K
7 ' AREBASESTROE U5000 %w |EMC1704-02: U5870
s 10 SM._PCH O DATA ( MASTER) 5301 (Wite: 0x98 Read: 0x99)
I om0 SMBUS SMC 1 SO_SCL — =12C CPUTHMVBNS SCL .,
| o SMBUS SMC 1 SO_SDA — =12C CPUTHVENS SDA .,
7 I I
W LDCAT PO NT LP SO "SM.ink 1" Connecti ofis —
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 Tl CAL
f 1 Vnoni nal : 12.6 V, Range: 19.7 V
CPU H gh Side Current Sense (I COR) IR o1 o B4
Gain: 100x, EDP: 10.5 A NTUDS169CZ
Rsense: 0.003 (R5400) N-CHANNEL | 6 PBUSVSENS EN L
Vsense: 31.5 nV, Range: 11 A wss =PP3V3_ SO0 _HS COVEUTI NG | SNS y . oD EPobhes BRYS Vseage
SMC ADC: 00 1C5401 (to CPU Hi gh Side Threshold . R5 8
LUF Alert circuit) 00K
1 N ECV' « rmy_PBUSVSENSE_EN 2 by
U5400 4 5. 5PLACE NEAR=U5000. E2: 5MM b}zé/
68 — .
PLACE_NEAR=U5400. 5: 10MM ' Na214 BYPASS=U5400. 3: %40'3 1 . PEUS SO VSENSE PLACE_NEAR=U5000. E1: 5MV
3% 1 SNS HS COVPUTI NGSMin  '8c56 our |6 | GQPUHI I oUT SMC_CPU_Hi_| SENSEmm 0 I
A -
b2 215w bs copumnege 00X wli | [1Rs405 e |1csa00 XNE380 Ro#88
15K = 209 =PPBUS_SO_VSENSE 1 2 _PBUS SO_VSENSE IN 5 13
2[4 o
i CRITI gu_ PLACE NEAR=US400. 4: 10MM g P . %’g& . —@PLACE_ o BUS SO VSN LN M:zltézz A heveni n 4573 Ohims
CRITICA 2201 PLACE_NEAR=U5000. E2: 5MVI 4 | . SMC PBUS VSENSE o
T | PLACE_NEAR=US400. 6: 5MM . N R5481 1 Reag9l] 1t CB“Z%Q
noemen M:lii’@ 5%/:19%% > 20°§, PLACE_NEAR=US000. E1: 5MV
Y X
i i 402, b5 0201 p| ACE_NEAR=U5000. E1: 5MM
OTHER 5V Hi gh Side Current Sense (1 GbR) u PBUSVSENS EN L DIV 2| | b ove Aves
SR A DC I n Vol tage Sense & Enabl e (VDOR)
Rsense: 0.005 (R5410) or Rsense SHORT S o ~
Vsense: 30 mV, Range. 6.6 A w « =PP3V3 S4 HS OTHER | SNS EVHRBESS 4 10. 3: 2: 5MM Gain: 0.148x - T CRITICAL
SM= ADG: 07 J.lCE411 gp/?:mAg ' 046' 5 V. Fange: 22 49
o =% OTHERRC, YE i NTIDB169CZ
= 2 5&,. PLACE NEARSUS000. Ad: 5MM NCHANEL | 6 o NVSENS EN L
= ERSV |
00 5 PPVIN S5 HS OTHERSV I SNG = NEAR=US410. 5: 10MM Us410 R5419 EdbLEs BRehnAYSEPSEent
R5410* e | SNS HS OTHERSV N|  INAZ14 1o | s oriersv 1our 1% 23% _swc orHERSV Hi | SERSE o o R5510%2K1
%
Short Rsense | 3v | SNS HS OTHERSY P a 100x ) . 1,%&3W L C5419 o ormy—DCI NVSENSE, EN 2l Lel ) ) _
MT oy s o I REFIL I1?55K415 36 _2 SUR \% abs,[  PLACE_NEAR=U5000. B3: 5MM
. 0Y 1
CRI TI CAL'| PLACE_NEAR=U5410. 4: 10MM g 1% é%
o _ap=PPVIN _S5_HS_OTHER5V_I $NS_R ~ %20‘” 2 EgL?Al\CE ?ITHEngogﬁsA4- o J__ 3 DCIN S5 VSENSE —
ERHFRERNS EEKEE' NBERR=U5410. 6: 5MV - T K 31 ek
= = GND_SMC_AVSS 55 39 40 42 43 48 . =PPDCI N_S5_VSENSE S 1o ;
) ) : \%? Mzibzz Rt hevenin = 4573 Chns
. . 4 N_VSENSE w0
OTHER 3. 3V Hi gh Side Current Sense (I BR) . L .
in: 200x, EDP: 5 A R5491 R5499
(F?e:se- 0, 003 (R5440) or Rsense SHORT 69. 8K 5. 49K 0%, B3: MM
Y = = . 2: v v PLACE_NEAR=U5000.
Vsense: 15 n¥, Range: 5.5 A o 22 =PP3V3_S4 HS OTHER | SNS BVBRES2DBA40. 3: 2: sMM Miﬁ? Miﬁi ? xg PLACE_NEAR=U5000. B3: 5MVI
SMC ADC: 08 ! C5}4U‘}:1 2 PDCI NVSENS EN L DIV | b sMC AVSS w0 50 42 13 1
o — Oy, OTHERRC: YES _
PLACE_NEAR=U5440. 5: 10— 2 %%g;w PLACE_NEAREL000. B5: SMU Gharger (BMON) Current Sense (| PBR) DC-IN (AMON) Current Sense (| DOR)
o —gu=PPVIN S5 HS OTHERSVS | SNS U5440 5449 Charger Gain: 36x, EDP: 8 A Charger Gain: 20x, EDP: 4.6 A
34 INAZ1 .o, R71 PLACE_NEAR=U5000. F2: 5MM Rsense: 0.020 (R7120)
R54401 ' HERSVS M| ' N0 r e s orreravs 1aur % 23K _svc OTHERSVE HI_IRNSE .. Reense: 0005 (R7150) 420 e Uoa20 (R Ar5000, F1: 5MM
Short Rsense OTHERGVS B 200x | vebw |, c5449 , CHGR BMON 1300, sve Bvon 1 sENsE o RR4de
oM T |Ti3'&r|_ s | SNS HS I N+ REF| 1 ¢ 53(445 201 _|_ 20 2UE s D i/ D> — CHGR ANDN 145, 3K SMC DG N | SENSE -
. — 7Y 1720w
PPVI N S5_HS OTHER3VE [|ane R o0 410 o yé%"‘” 2 5551' M |1cB429 ugo;:é’w
’ o RS X OTHERRGYES 5000. 55: g SR -y
BRGNS I | FTHER NBRR=Us440. 6: 5MM | GND_SMC AVSS 20 = Yz 42 ZGEZDRi;ENRg'}\'/“SCSE— EAR= - F2: ié’g PLACE_NEAR=US000. FL: SMV
) ) moemmen a\D 'SMCAVSS w50 4002 33 20
LCD Backl i ght Current Sense ( I BLC) PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON Tr ackpad Act uat or X239 Vol t age Sense ( \Val PC)
g:' n: 103X02§D'(DR7908) 11750008 2 RES, MIL FLI M 100K, 1/ 16W 0201, SVD, LF C5419, C5449 OTHERRC: NO Gain: 0.10771
ense: . : . .
Vsense: 22.5 nV, Range: 1.32 A o0 aa a3 2 _=PP3V3_S4 | SNS LOADI SNS 117S0008 RES, ML FLI M 200K, 1/16W 0201, SMD, LF C5459 LOADRC: NO g"\‘/gmA'% . 128 V., Range: 30.64 V XV\BS&7O
SMC AD: 10 1 C5450 117S0008 RES, MTL FLLM 100K, 1/ 16W 0201, SMD, LF C5469 TPADRC: NO 36 PPVIN S4 TPAD FUSE 1
o = oo UF NOSTUFF
VE e ECV' LOADRC: YES . . 1R547K7
PLACE_NEAR=UT700. 2: 10MY 5450 BYPASS=U5450. 3: 2: 5MM R5459 PEACE INEAR=U5000. B6: 5MVI Final Filter RC TBD %’20 PLACE_NEAR=U5000. G2: 5MV
w0 I SNS_LCDBKLT N shnv NS o le ligns LopekiT taur 1% 2R fsME kooekLT I SE o w1 =PP3V3_S4 | SNS R547g
o 100x ?,%Q’v_ TPADRC: YES VOUT_X239 DIV, 4. 53K Sve TPAD VSENSE w0
1
o o0 1 LCDBKLT_P 4l ne REFIL_ ¢ 16R504}1§5 3 __CB42%£F) NOSTUEF : 1/]2,W 5479
PLACE_NEAR=U7700. 1: 10MM ;%/"zow < %é% R54e,3%1 'fg’,‘é?ﬁ B 20%2%
N 0201 5% 0w 2
b&NPI % 1/ 16W xgo
EEAEESNEAR—UMSO 6:5Mv | PPAECNERR=Us000. B6: 5MVI VTl LSNS X239 LOUT LT o 5 B ISME AVSS a0 0 2 o2 o0
= b GND_SMC_AVSS 44 504042 45 a0 e = PLACE_NEAR=U5000. G2: 5MM
Trackpad Actuator X239 Current Sense ( | TRE) <
1]]2 — ~ - = =
Gain: 4.99x, EDP: 2.61 A (Transient) CR T|6C6A|_ I R5462 TUeE TPADRG YES TPADRC. VES
Rsense: 0.02 (R5460) Short Rsense 2% 100 15 DRC DRC
: 1 nv : 5 A ; VAL SNS_X239 PEAK FBK1AAA2 ¢ 3lp 461 R5468 R5467
gi/gnigc 2?1 , Range: 1% oM T = 0402 et —] 2D2LEB4 . 10K ) :]‘()K2
" _opvi N X039 PBUS | R 0612"5HoRT SNS X239 _| OUT_D e :i_>|| DENIOOBH- 3_,_—«@/\ YV
o8 = o8 - 1/ 20w 1/ 20w
PLACE_NEAR=U5460. 3: 3MM 3 4 PLACE_NEAR=U5460. 4: 3MM R5464 | SNS X23P_PEAK_CAP I SNS X239_1 OUT 5 = E E
o | SNS_TPAD_P 0] SNS_TPAD_N .0, NCGTUFFL NOSTUFF CRITI CAL 1S © G|1 I SNS X239 I NT |
— VN CRI TI CAl TPAD_ACTUATOR EN_L
3 % CRI Tl CAL CRI Tl CAL — i 36 40 42 71 = ST T 0
VI NE VIR %4’;1/5‘&” O%Q&A D54 D5461 o%gr\% = PLACE_NEAR=U5000. AG: 5MVI Sl emL s s SN -
460 1PAf sns SN e BATSADN X- G |BATSIDW X- G 3 q R5471 R5469 Power Sensors: Hi gh Side
I'NA139 1 ANE ANE | n2_I SNS X239 1 QUT_I NT1%; A3 SMC_TPAD | SENSE o, o e acate e |
o8 aa a3 22 _=PP3V3_S4_| SNS o o v+ SOT235 qurlt [ SNS X239 | QUT_BUF 051-1573 | D
TPADI SNS m461 rpavs 4 1 SNS v '{'E A v |\ c5a69 Appl e Inc.
CRITI CAL PRl W' NOSTURE o s e =PPBV3_S4 I SNS | TPADRCYES —— Qg 2F @ 8.0.0
@460 GND 16w e 462 2 g \4 NOTI CE OF PROPRI ETARY PROPERTY:
°/ 2 %:ZLF %HQI’ - 0.1 E i_ 0201 TPADRC: YES THELNECRISTL ON CONTA|NED LEREI N | S THE
5 TPADI SNS NCGTUFF(:EUH%I 2 Cli PLACE_NEAR=U5000. A6: 5MV R POBLOSOR AGREES TO THE, FOLLOW NG 54 OF 120
. 2 GA\D SMC AVSS | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE
s BYPASS=U5461. §: : 5MM TPADI SNS 402 I LGND_SMC AVSS 44 59 4
B-M% &460 5—‘|;MV| 1 BYPASS=U5462. 5MM i |:: g 13 Eg% SSBLO?; |: IN VHOLE OR PART
~ Gain: 200uA/V * 24, 9KChm = 4980 B BOM _COST_GROUP=SENSORS | i v ALL RIGHTS RESERVED




8

7

— - — — S—
CPU FI xed Current Sense (1 COC)
Gain: 219.33x, EDP: 40 A
PCH 1. 05V Current Sense (I Cl1C) Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Gain: 200x, EDP: 5.2 A 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 4. 42K o8 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
° 2 7 PLACE NEAR=U5000. H2: 5MM LOADI SNS REEY 6 R5 us5 gg LOADRC: YES
v+ DI FFERENTI AL_PAlI R=CPUVR_| SEN2 [/ ] SL28133 PLACE_NEAR=U5000. B4: 5\MM
4,22
U5560 R5569 0 5 _srxtsz}rp ?P@él‘ﬁlk- K wf CPUVR_| SNS_P L1 A'ﬁ . R_I RE 1l SMC PU 1| SENSE
w o m— | SNS_1V05_SO_ N s|n INAZLO0 i+ ls_ | R1vosso 1 our 4 R3K% _sMc PcH | SENSE w0 RS oreTRUE 9. 1o, ulzfiw s " “
200x B LOAD! SN I RS543 e 1 05549
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%
a0 Poow 2 Goh R T BERRE T B Frel Yo YN < 35
~ 565 01 > % 7ABK R5541 F FEARECNERR=US000. B4: 5Mv
PLACE NEAR=U5000. H2: 5MM LOADI SNS R&B%g 9 715K, HE%I;’ Rear=us540| 4
ERAPI P BE?EEFEEAR—USSGO 6: 5MM LOADRC: YES DI FFERENTI AL_PAI R=CPUVR_| SEN2 LOADI SNS %16{% 1 L G\D SMC AVSS
— — — = N ' \ 0. D 38 39 40 42 43 44
- D AV w0 2 1
’ ’ NO_XNET_ 1/5/1%5\?\/ 18 KRS SSwecTt on=TrRUE 2 W’\B\N\ECH ON=TRUE
LOADI SNS 0462 5
DDR 1.2V S3 (CPU & Menory) Current Sense (I MQC)
Gain: 200x, EDP: 9.5 A SSD Current Sense (1 SRC)
Rsense: 0.002 (R7450) or XW/450 ROBLSNS 5 . Gain: 200x, EDP: 2.5 A (8 o =ppavalss | 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
557 SMC ADC: 13 o ~ gﬂﬁ%u
o - 24% DDRRC: YES T Tz 10 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 13w | D_N 5 IR O ur e |1 sns so sspiour 4 23% s ssp 1 sEnsE
w o rm—=PPDDR S3 REG  slin _5C70 cur |6 | 1,SNS DDR | QUT 1H QA% o SMC DDR | SENSE om0 5045 LY AP SMC SSD | SENSE e o
200x % W 1/2%8W
o PPDDR S3 REGR 4l rerll 4 [IR5575 e |1 ce579 107300030 os1ath el SNS SSD P i REFL—g 12R(3"_>K585 1 |1 $9p89
20K f— gog%ZUF PLACE_NEAR=US580. 4: 10MM  qp ?%W T gﬂg%
GND Sow 2 8 o _a=PP3V3_SOSW SSD | SNS' R = : SR
o L¥61 o e N UB000. AS: SMM PLACE_NEAR=U5000. C2: 5MM
BRRPRL NS EEAR-USE70. 6 5VM DDRRCTYES e CRITI CAL E’EﬁaE":EEAR—USSBO 6: 5MM
= = — = - 6 GND SVC AVSS . y GND_SMC_AVSS a8 39 40 42 43 44
CPU Hi.gh, Si de Current (I COR) Threshol d Al ert
Gai n: 100x NOSTUFFE
CPU DDR 1.2V S3 (CPU Only) Current Sense (I MLC) Rsense: 40.003 (R5400) 5553
Gai n: 500x, EDP: 1.1 A BYPASS=U5551. 5: 2: 3MV o 22UF
Rsense: 0.005 (R5510) or Rsense SHORT wge =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
v 9%‘55\,. BACE NERR=US000. HL: 5MM I Shy XoR R5553
= _u=PP1V2_S3 CPUDDR I SNS  PLACE_NEAR=US510.5: 10M (J5510 R5519 CPULYS L ovs CPUHI COVP EB | 1 N
R551(§ 1%%' DOR_N shinv N2 le ligns cpubor tour 1% 3K sve cpuboRr | SENSErpr 10 I,;if Tar get ar cPtU 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 CPUI
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"‘” 88k, Hysteresis Margin = 0.518 A CPUHI _COMP_VREF 4 .
LOADI SNS PLACE _NEAR=U5000. H1: 5MV ) CPUHYS lcPun _1our R
I MEREEFREAR=US510. 6: 5MM LOADRC: YES R5555
= = GND_SMC_AVSS l O 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 N 504
VE 2 PLACE_NEAR=U5000\BT*5NMV RB521ZS- 30
o =PP3V3_S0_| SNS PLACE_NEAR=U5520. 5: 10MV | 5520 402 R5529 ——
R552Q 3= | SNS PPGVESO N .| INAZL1 16 || sns pravaso 1our 1% 23K Lsve #paiaso | sE | MRC Al
vt 8 1" 500x " N\ 2y SUEEPRYES0 | SENSE, « DDR 1.8V Current Sense ( )
Short Rsense M < w0 | SNS_PP3V3SO P 4w rerll | |1R5525 VEOW 95529 Gain: 500x, EDP: 0.45 A
crl 11 KRz S 214 S0K 1 L9, 22UF Rsense: 0.005 (R7829) or Rsense SHORT EBRESNS5590. 3¢ 2: 5MM
PLACE NEAR=U5520. 4: 10 D Toow ;2.""5%/ Vsense: 2.25 nV, Range: 1.32 A _=PP3V3 S4 |SNS
= | = s XBR
=P LSNS R 0. 4 Lo 'S 8551 SMC ADC: 12 1 05590
LOADI SNS 2 PLACE NEAR=U5000. B1: 5™MM o — %o/luF LOADRC: YES
I | PRI REAR=US 520 (805 LOADRC: YES i T g%\éw PLACE “NEAR=U5000. G2: 5MV
GN\D_SMC_AVSS 3 39 40 a2 43 s LIJSA5291(1) R5599
453K
i w0 e 3 SC76 6 |P1Vves3 | QuT 1 SMC DDR1VS_| SENS w0
5V SO Rail Current Sense (I R5C) a >R KRR R P2 aur /
Gai n: 500x, EDP: 1.0 A SNS. 18 .53 P ol 200X ]y | liRs595 vgbw | 5599
Rsense: 0.005 (R5530) or Rsense SHORT EPBRLENSE550.0e: 2: 5Mv — = —3t5km 11506k 201 L 200 2UF
Vsense: 5 nV, Range: 1.32 A o444 =PP3V3 S4 | SNS e G\D 2/%0w 2 % \4
SVE ARG AT : CBSU%() RO~ 2401 I?’LoAl\CE NEAR=U5000. 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
oM 0 e e 56‘:6’)( our |6 1SNS PPSVSO_ L QUT 1’\%\/—Is 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 1M‘9’ s | SNS PP5VSO_P aline rerl 4 |3 YeW |1 5539 11750008 3 | Res MIL FLIM 100K 1/ 16W 0201, SWD,LF | C5569, C5519, C5599 LOADRC: NO we : T
CRITI (?X zs SR?K 5\6:1 __2 2UF 051- 1573
3 - 8% . SMD, , , L : -
_PPBV SO 1 SNS R PLACE_NEAR=U5530. 4: 10 D 5% 0w > ) 117S0008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5529, C5539, C5549 OADRC: NO d} Appl e | nc.
0 S e ————— CRI Tl CAL ~ 5201 PL0/°1«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: . —
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\FCRI\M Lg\chpgg\Tf&AIC;:\lERPHEREI 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
Il NOT TO REPRODUCE CR COPY 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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38 39 40 42 43 44

BOM_COST_GROUP=SENSORS

CPU Hi gh Side (I COR) Peak Detection Support
R546760 R5666
w15 _=PP3V3_ S0 CPUTHVBNS 1 2 sg! SNS CPUHI GAIN R P 1 2 ISNS CPUHGAINP  frmyusco
1/52/W PLACE_NEAR=U5660. 6: WM 1/\/523/8\,\/\/ NOSTUFF
1
i |1?|§662 o1 R5667
C5660 Poow @ | NG P1 2
2%1 - o 156w
£t o R5668 s
BYPASS=US660. 3: 2: 5MM %%%%WWVMNS—MN_@ i 50
D . M NOSTU
R5661 o R569
PLACE_NEAR=R5400: 10M1 o ggéow 50 as a2 | SNS HS_COVPUTI NG N1 2
m [DprACE NEARSUS660. 67 TOMM AA S
CKPLUS_WAI VE=Ndi f Pr _badTerm U566O R5665 2201 1(;201
w as 22 rmy—| SNS_HS_COVPUTI NG P sl N0 e | ysns crun Al ourd NS CPUHI GAIN QUT R
CRI TI CAL 1/528W 5665 In battery discharge scenario negative voltage will be
80 aa 42 | | N 4ine 200x  REF|L IR5 664 1 present on IN+/ - pins with I NA output voltage decreasing
Thunderbolt TBT Current/ Vol tage Sense (| HSC/ VHSC) Roé o Toe0P present on Nl Bins wih INA output volta
Gain: 200x. EDP: 2.8 A XW5640 R5648 ,\%g% CKPLUS_WAI VE=Ndi f Pr _badTer m D ow > Xg R/
Rsense: 0.005 (R5640) or Rsense SHORT SM EAFrxvsezto 2: 10MV 0301
Vsense: 14 nV, Range: 3.3 1 2 ISNS TBT IVIN 1 I SNS_TBT_| VOUT 1 2201 NOSTUEE SENSE+ pins of EMCL1704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640. 1: 10 MV 1/5A)W L PLACE_NEAR=U5660. 6: 5MVI L Thi s deviation has been designed in our Peak Detection circuit.
575—0 N N 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 Gai n: 50x. EDP:[ 8 A
—pP3V. TBT | + G TBTI SNS PLACE_NEAR=US000. A8: SMI Rsense: 0.005 (R7150)
w —gu=PP3V3 S4 TBT ISNS o, o \ear-us6a0. 5: 10w us640 R5647 R5649 Vsense: 60 nV, Rangé: 13.2 A
T 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/llse 1 o | SNS TBT_P e 20 ReF[1 1R5645 1’;75/6‘” 1/2%/6% 1C5649 - (2
612- S»—&g 1 _L Q. 22UF s _=PP8V3rS0_SNS_BMON 1945
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 '\%ELAEAWUSGAO 6: 5MVI IEAEER%EXFELSEUUU A8: 5MM —‘I? é’;xw R5673
GND_SMC_AVSS 38 39 40 42 43 4 BVONHYS L B\:;A;S:usen. 5:2:3W | gvoN COVP EB 1 255K,
LCD Panel Cur rent Sense (I1LDC) IR5674 6 s %
Gai n: 500x. EDP: 200K S LF
RSENSE: 0. 005 (R8320) or Rsense SHORT LRARLSNS o s /bow 1 0K 5 3y 5 MCP6541T  BMONHYS tioz
Vsense: 5 nV, Range: 1.32 A o8 as a3 2 _=PP3V3_S4_| SNS ASS= L322 Y61 Pt sc70i5 BVON COMP. OUT
SMC AD: 21 1C5620 CHGR_CSO R P/AN are”swapped on pur pose BMON COMP VREE 201 "
I pu— ?S}UF LOAI Y to neasureBattiefy di scharge power - >
P PLACE_NEAR=U5000. A7: 5MV B BMONHYS
r into system 1
Us5620 6Rg>%7K5
'NAZ11 R59329 Thip Target) on Battery current: 3.5 A Poow =
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 Q= 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 ngg&g D|3
51K f— 2OO§IZUF Vt| = 0.887 V -> 3.549 A on Battery current = [ nostoee BVONHYS 20/1UF DENLOO6HA- 3
GN\D 250w 2 & Hysteresis Margin = 0.518 A 1 1 2 %g SYM_VER 2
N Y61 0301 R5677 55672 4
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MM IELOAéED'?\JgAFrILEJsSUUU AT: 5MV ow iz%ow = He™ sz
= = GND_SMC AVSS I £ BVONI SNS 20201 20201
@670 1 43| BMONLI OQUT_D =
X’ NOSTUFF
CERMX
Canera (S2 Controller) Current Sense (ICM) encemre OB D501 EZ
B Gai n: 500x. EDP: 0.82 A RBSZlZS— 30
Rsense: 0.005 (R5610) or XWs610
\S/i[e:nig 411.51 mv, Range: 1.32 A Iz BVONRG: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m lIJSA(SZZ.g R45(53379
wo > CHER CSO R P slin | 'S0 >aur[6 BMON_I QUT % P3%  swc BMON DI SCRETE I sensE o
CRI Tl CAL 1 ggﬁw %NEDéR%: £;(Es
= 80 54 CHGR CSO R N | N+ 50x  REF/L IR5671 1
s w LOADI SNS CKPLUS_WAI VE=Ndi f Pr _badTer m 15K PLACE_NEAR=U5000. A3: 5NMl -022UF
BYP, = 2 0 0
o a0 42 2 _=PP3V3_S4 | SNS ASS=US630. 3: 2: 5MM aND Bow 2%
0301
PP3V3_S3RSO CAVERA — JiCEGIO BMONI SNS ° zzﬁllosTUFF PLACE_NEAR=US000. A3: 5NV
M % DTH=0. 175M1 o = ot UF LOA £s PLACGE _NEAR=U5670. 6: 5MV
RUE m E }jé\,. PLACE. NEAR=U5000. B2: 5MM = = GN\ND_SMC_AVSS a6 39 40 42 43 a4
4133 =PP3V3_S3RS0_CAMERA uU5610 %619
L creove symo owem slin | SO Tur |6 |1 SNS CAVERA | OUT o tH AR o SMC CAVERA I SENSE gy CPU Core Vol tage Sense (VCOC)
XWb ADC: 2 X5
613(3 S s s cveme e re{l ¢ ['R5615 N 1%13\’\/ 1C5619 sve 0 680 R5689
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%?
LOADRC: YES PLACE_NEAR=U5000. B7: 5MM ——
w —PP3V3 S0 CAVERA R1x Ox 2 CAMERA 3V3: SO T IC%E RER=-Us610. 6: smw PLACE NEAR=U5000. B2: 5MVI - > g‘j“é% .
_‘—/\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
G Gain: 1 A/ 28.273 nV, Range: 40 A T O T
b SMC ADC. 22 R5(399 Appl e Inc 051-1573 | D
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI 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-: ;,G":nd 1o (I X) i's 40A, 2 Xgm WE%EAF&USOOO B8: 5MM TTET%OSN?SN@T.TA,A,\,G?E,*E,?;%&;%%M@“FF, DENCE 56 OF 120
then 1A of lo gives 28.273nV at the Vinon. GND SMC AVSS 0N e e e T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Pl acenent 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 "
) : ' oP THERMEAA TBTTHVENS _THM L, o ©
rchip, the N leg connect to pin AA8. . 16§32 o TBITHVENS DI N PLACE_NEAR=US850. 3: 5MM 3| on |6 TBTTHVENS ALERT L
. 0
J_ XV\§M851 o =1 2C_TBTTH DA 7 |svoata oD
= = 8
PLACE_NEAR=U2800. AA8: 2MM ncg—=12C TBTTHVENS SCL SMLG R
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0 o
TBTTHRM_SNS .
Thernal Diode: MB Proximty (TM_B)
' Pl acement Not e:
= ' Pl ace U5850 on the TOP side, on the 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 Rroximty
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 Y 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 - ~ =
o, CRI Tl CAL 700 2 {pp1 THERMF |y __CPUTHVENS THM L, D «©
2 GPUTHVSNS 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
Sober- NPT 15 | SENSE- @ d7 e R5875
3 2| 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 ( TMDOR) 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: “:
. [ = ' Place U5870 at corner near Fan,
ron the TOP side. !
,
e e e e e e e e e e e
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

KEEP THE 5 PI N CONNECTOR

=PP3V3_S0_FAN

CONNECTOR

=PP5V_S0_FAN

6 68

g8

CRI TI CAL
R6060 * J6050
FF14A-5C- RL1DL- B- 3H
478§’ FRT-S
1/ 20W NC % O
R6065 2t 2
47K 1lo|5vDC
» @m—SMC_FAN 0_TACH 1 2 FAN RT_TAEH 2| 5| MoTorR conTRoL
156w i o | G\D
201 o) TACH
NCx2{o
= 7
R6061 1 NC
100k 51850769
92 L G
201 E3 SYM VER 3
ol T8To  FAN RT_PWM
» —SMC_FAN 0_CTL o @
Pl acepent Note” Pl ace C6002 and C6003 near Q060
NC NC
“f: ;6002 _ "f: 08003
0. 0022UF 0. 0022UF
2 228w x7R 2 2 x7r
NC; 0603 NC 0603

FROM D1

=PP3V3_S0_FAN ¢

BOM_COST_GROUP=FAN

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
Fan
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®
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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 X6R- S%RM 2 VeSCRAEVZPI G w _=PP3V3_G3H T112 e
VG o1 ANBI T [ o
54 _SPIL_MB CLK 6 |ok WBON i (| &0)|.5_SPL_MB 1 Q0 MOSI 47 7 a7 _SPL_ALT 1 Q0 MOSI & o oo e—SPI_ALT CLK w75
2| YRS 7 SPI_MLBROM CS L OM T_TABLE o SELALTLOA NSO gud =210 O - s v
4o SPI_MB CS L 35 CRI TI CAL| PLAU:iNB\RECETUUTTZW'I_ 1 s - . 75 a7 _SPL_ALT | Q2_V\Pole. gl oo S SPI ROM USE_M B Va:im RCRIAR
ol = B oo o Pl MB 1 L _3CV\P*(ICQ)\02 D1 G)|2_SPI_MB 101 MSO.; s 7547 _SPL_ALT 108 HOLD g o 101 5 o2 S SMC TVE (SWDI O) D #» 7
6lp 547 _SPL_MB 108 HOD L 7dHoLD (1 CB) 108 7150 40 30 30 qoomSMC RESET b o= 210 o432 - SMC TCK (SWCLK) oD 30 20 7
TD 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=JE100. 3T MV SPI_ALT CS L -
SAMCONN [ SAMCONN | SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 1(I)?6132 10R(3128 1(I)?6127 10R(3126 1(I)?6125
Toow Ilhow  Iow  Iihow  FiPow  E ow
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 1 R6121 )5
Pl_CLK R 1,25 2 = SPl_CLK 1,24 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 SPI_I 00>)  PIACENAREIUSUU. ARZT 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) Re118 i R61,30
75 19LBD SPI | O<2> ] IAAAN 2 s SPl_1 2 R 1 2 _ SPI_MB |2 WP L Ve n Xl
— - 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% /\é’y\/ PLACE_NEAR=UGI00. 7: 1Z2ZMM <D
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
50 — = N9
1720w
SMC12 Mast er P R62]216 SYNC_NVASTER=YHARTANTO J44 SYNC _DATE=01/ 09/ 2013
5 % >—_SPI_SMC_CLK D N E— minz 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
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68

15U
=2 1a _GND _AUDI O CODEC 1
0865
8250%

BYPASS=U6201. A8: B10: 5 nm

PLACE XW6201 NEAR 5V SOURCE

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
] 0402
RS € B s
S T FRAVE_AUDLO ANALCG e 062 la: 1C6213
G218 ce2161 .[1cp217 b = I0F
ﬁ iy w R _T Gl
XTR Gy * o SEIQ'iﬂ—lr T 08: PEbYs GND_AUDI O CODEC ., =,
CRI TI CAL Aot o cooke g%
C5219 CR3h ovPASS=Rz01, i3 W15
10U'f o ~ « Co212 i
j g 2 5| g 0. 1UF BYPASS=U6201. AL: A2: 5 MM
\/
(S I
CODEC
CODEC ELYP M RHVE&:W BFHES: 5PMM S s GN\ND_AUDI O 48 52
0, N LINE w e REE DAC H13 | VREF_DAC HPoUT_L| AL2 M N LI NE_W DTH=0 _3MV M N NECK_\W DTHEQ. 07WM AUD HP PORT L qmm s
- = ) M I\ENECK:W DTH=0,, LLTN AL |\ Fr LT uU6201 HPouT R_AL3 M N || NE W DTH=0_3MM M N _NECK_W DTH=0_07MM AUD HP_PORT R oD =
B CS4208- CRZR c11 AUD TI PDET 1
8 SENSE_A1 am =
5o -YP VFBGA SENSE_a2| D12 AUD_TI PDET 2
FLYN ANALOG !
= - : Bl1l | FLYN SYM1 OF 2 Hs3| €13 L - L a CLINE AUD US HS GND 0
Cl12 AUD CH HS GND
N10 HS4 L A L & CLLNE a0
=+ —GND AUDIO OODEC VTR Hs3_Rer| BL3 LLINE L NECK AUD_HP_PORT_REF & oo
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
L .
« __TP_AUD CODEC M CBI AS2 M CBlASLL 622 o <@
M ot A5 e o A0 RS W4 BHER e
» __TP_AUD CODEC M CBI AS2_R LS M cBi As2_L SENSE_B2| II <ame
- - GN\ND_AUDI O CODEC
T T T o vaaser sense_d.MB €10
SENSE /A L8 | gx
52 s GND_AUDI O CODEC N8 IMaiNL_ L+ - 402 AUD_TYPEDET oo =2
M IM I NL_L- LI NEQuT1 L) E12 NC AUD LOL_LP -
E13
N7 v c e LI NEQUTIL - NC AUD LO1L LN .
M IMaN_R LI NEouT1_Re| P11 NC AUD LOL_ RP
.| F12 AUD L RN
C6226 N v L L) NEOUTILR: NC_AUI (01
Qyol UF M Imane_L- LI NEeuUT2_L+| F13 AUD L2 L _P oD 50
}<§ CERM M v Re LI NECUT2_L-| &1 AUD LO2_L_N s LFT. SPKR AVP. SIG SOURCE
01, | oD
o 15 __GND AUDI O CCDEC | 2 CObEC M C M M a1 Ne_R- LI NEQuT2_R+| G2 AUD LR R P oD o w0
| ! =3 RT. SPKR AMP. SI G SOU
AUD_HSBI AS I N L12 |iem as I N LI NEQUT2_R- AUD LO?_ R N o o RCE
AUD_HSBI AS L13 lusel AS LI NEouT3_L+ H11 AUD LGB _L_P oo = %
R6206 AUD_HSBI AS REF M3 |lsBl AS REF LI NEQUT3_L-| 911 AUD LOB L N o =0 o LFT SUBWOOFER AWP. SI G SOURCE
2. 21K N1 |isel AS_FI LT 112
1 - LI NEOUT3_RH AUD LGB R P oo 50
m U reaua R [913 AD L8 RN % RT. SUBWOOFER AWP. SI G SOURCE
201 LI NEOUT4_L+ K11 NC AUD LA LP .
LI NEQUT4_L-| K12 NC AUD LO4 LN
C6220 _
1UF LI NEOUT4_R+| K13 NC AUD L4 _RP__
1|2 LI NEQUT4_R-| 111 NC AUD LO4 RN
i
106221 o)
i = gggg%%%§§
20§§-20Em IIIc TrE a
AUD _HSBI AS FI LT gﬂgg;aggg i%’
0603”1 LLP 805 [T

4. 5V POVER,SUPPLY FOR

GND_AUDI O CODEC ,; =2

CODEC

APPLE P/ N 35352456

N\

L62 .
X201 B p——— A AR e o
=PP5V_S3_AUDI O 1 2 PP5V AUDI O XW 1 2 4v5 REGLI N 1 o PP4V5_AUDI O ANALOG 4
2 : 0201 CRI I CAL
R2622|Q0 =5 4V5_REG EN 4len N FE3 4V5_NR
68 52 40 =PP3V3 SO AUDIO DIG 1A 2 s
NO STUFF, 5%, oo NS CRI Tl %LZ CRCI:%'IZ C()Alg
2 7 1 1
PM SLP_S3_BUF L o }332\3\'%\1 Ji 8:61%90 106 ':201 XW6200 0 01 E %SQQUF
54 — 20% —
1w 2 ;(Zé—zcERM —IE g’ 15462 X5R &AT —régglc?m
MEZLF 5 £
402 —

I

o

PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5

BOM COST_GROUP=AUDI O]

NC_MASTER=JCURCI O _J44

SYNC DATE:OE/ 13/ 2013

TTILE

Audi o:

Codec, Anal o
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5

AUDI O CODEC, DI d TAL

APPLE P/ N 35354080

BLOCKS

=PP3V3_S0_AUDI O DI G 49 52 65

L6300
FERR- 22- OHWF TA- 0. 055CHM
w _=PP1V5 SO AUDIO 1 (Y Y Y2 — o PP1V5E_SO_AUDI O DI G
0201 X3 N-KERR-W BHFES: 67/
C}:‘>3OOJ‘1 Ji C63Q1VaTAET 5V
Tl F g 1UF

s 52 40 e =PP3V3_S0_AUDI O DI G

|_.

BYPASS=U6201. E1: F1: 5 nmm

1 C6302

0/1 UF
) g’zCEm

BYPASS=U620]1. G1: F1: 5

BYPASS=U6201. K1: K3: 5 |mm
6304 CG30£
0. 1UF 10

AU
e W
61 8385°

=PP3V3_S0_AUDI O DI G s 49 52 65

W

e
9 'R6325
20w 100K
2201 O%OW
2201
R6323 . GPL QD_SPKR_SHUTDOM k8 |epi 0o
1,1\9{}\52 * P cSaz208 cpl oL F2 pi o1
a7 o > SPKRCONN L 1D HL |op oo
NOSTUFF 1’2n§:fw = [y SPKRCONN R 1D [0 fepe
R§3030%2 - DFET_OPENUS G lapion
1 2 DFET_OPENCH GPI OB
156w » _NC CS4208_GPOO @ lapoo
1 261 » _NC_CS4208_GPOL B9 |epar
) 1 gy HDA_BI T_CLK F2 |sak
s 12 O HDA_SYNC E2 |syne
R633T > C54208_HDA_SDOUTO R Bl |spi o
o 1 1= coy_HDA_SDI NO 16\2/\/2 [ _TP_CS4208_HDA SDOUTL Cllspi1
59 D2 |spopn
1770w | & lovor
5 9 12 gy HDA_SDOUT 1 Sl
12 gy HDA RST_L | 1 Isoos
JRsT*
. _NC_CS4208_MCLKA I Mok A
» _NC_CS4208_SCLKA 5 ook
» _NC_CS4208 LRCLKA I yop =
» _NC_CS4208_SDOUTA I SDOUT_A
B3 [spiN A
.. _NC CS4208_MCLKB ; e
» _NC CS4208 SCLKB I o
- _NC_CS4208_LRCLKB I g
» _NC_CS4208_SDOUTB 5 YV it
SDIN_B
6 _[spa
B7 SCL

CS4208_SPDIF I N

CS4208_SPDI F_QUT

PASS=U6201. A7: E3: 5 nm

C630 1 C6307
AL UF
W
0

0
3 2 &
6‘352%& %E”i" YoR

g|5 8|8

&

g

NE

DM C CLK3 R

&|5|5(8(9(8

FEEEEEEES

J1 oD
Fl Lo
E3 || a\p
F3 lLao
J3 |Lenp
LEN e )

NC DM C CLKO n

NC DM C CLK1

NC DM C CLK2

DM C SDA3

DM C CLK3

Ny @0 52 71

7152 40 DM C SDA3

PRO3Q1

oD 52 71

75 49 12 HDA_SDOUT

L) PLACE_NEAR=U6201. N3: 5 mm

PPE%@\(IM
<

PLACE_NEAR=U6201. D2: 5 mm

ISYNC MASTER=JCURCI O J44

SYNC _DATE=07/ 25/ 2013

TTILE

Audi 0: Codec, D

Dz g

05

1-1573
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®
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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 T CAL CRI Tl CAL Ceal21|. BYPASS=U6410. Al: A2: 5 mm
T 47U
1

FERF%—?%OO- OHM (0365'1]0,: T%Eé;);]:\ S:Gfbjlf 1
SPEAKER AMPLI FI ERS 98300 & SSM237 I RS e ] = S 1 T
7 PVDD
4X MONO EAl ( MAX 5) k6421 G641 e P ]
SPKRCONN L_OUT P 52 7 50
BI N-NECK-W DTH:SI 18 W

gz:\lzN §5i§25§8 & 35352958 - e N 2 ¢ 3 2 NO. TEST=TRUE MAX98300 =
= ~ 0402 St o L__SPKRAMP_L I N P3| N+ aut+ Bl
1ST ORDER FC (L&R) ; NOM 569 HZ CRI TI CAL . .gg‘ém w0 A [ NB3i n- our-| G

1ST ORDER FC (SUB) NOM 9 HzZ 04

SPKR_SHUTDOMN
o 3 . AN NS SPKR L_GAIN SPKRCONN_L. s2 71 80
L6401 B2 :
FERR 1000-OHM  pe 0t Ne N-RECR-W BTHED: T
[y GP! QO_SPKR_SHUTDOWR: (Y YY) 2 100K oo
0402 1, 13%
CRITI CAL “’{Ezbgz N
% PP5V_S0_AUDI R
CRI Tl CAL BYPASS=U6420. Al: A2; 5 mm
L 642 B 5" 062‘72%114 1 CB421
FERR- 1000- OHM 0. 01UF 29— 2| CRI TI CAL ?EQ%UF
oo ADLIR RPTYY 2 Apsekpave ringe 1Ay oD f JBK cerw SPKROOWN R OUT b
0402 LTEST= RCONN R _QUT 2 s
16421 JSRAL,, = | vRReE300 L FREWBFED £ 5
FERR 1000- OHM 01UR 0407 T R 1 i SPKRCONN R w e
80 4 ol 2 = s QUTH - o1
’ == a2 - = ) I N B3N out- -NECR-
CRI'TI CAL 18%
XTE,C5RM, _SPKR_SHUTDOWN Zlsrow oa | S SPKR R GAI N
B2 NC
ROAZY.
w 5 PP5V_SO_AUDIO AMP R EERD 1840
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 nm
1 1
CRI T CAL TLCAL C6a32t|. 06/14U§:1 L
[643 Vick) 2= T =
FERR: 1000~ OHM 0. 22U % 8 _cmiTica 2 3R osRm
AUD LCGB_R P 1 2 1112 CASE-ALL DD r 0201 SPKRCONN SR OUT P oo 52 1 o
e I e e o . L6430 AR WS o
\/ P
%R}" BLIj nw aur+[ S
CRI TI_CAL T L NQ TEST=TRUE ALl N our- | B3
N =Pk @242%? ., SPKR_SHUTDOWY a2l a2 RsuB Gal N SPKRCONN_SR_OUT N o = o
w0 1 AUD_LGB_R N 1 wl 2 KRAND_ (n1[[2 RSUBIN N enee| B2 J_1064E 6 SRR W DT R0 40" M
0402 L TEST= o i g 3’/(’)OF )
& g —F Rl
o0 50 PP5\, SO_AUDI O aMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI TI GAL _— CRI TI CAL
L 644 4 4421 1C6441
FERR 1000- OHM 0. 22UF Tooyr —- — QQ%NF
w AUD LOB L P 1 WL 2 iR | SUBLN P aoay 98 2 1% SPKRCONN _SL_QUT_P e
et = [ NO TEST=TRUE - CRLTL CAL 0201
0402 10% cASE ALL b M N-RENR-W BFEES: 48 MM
M é%ﬁ% MAX_LI NE_W DTH=0. 40 MV
CRI TI CAL B )
L6441 | Sﬁl, | N+ QOUT+
FERR- 1000- OHM c%gf'zup Y Al our- B8
AUD_LCB_L_N 1 SPKR_SHUTDOW A3 s2 71 80
L LTI gp semmgpsann 1112 Lopp - . Mo o |LSB G N SPRoON S aT N A
0402 ~ b B2 LT RE 0. 40
b N pce 06446
M Jovsy ORF

SYNC _DATE=01/09/2013

Speaker S

051- 1573 |D
8.0.0

SYNC MASTER=DI RK J44
Audi o:

d} Appl e I nc.
®

Pl acenment Note: Place (6447 and C6452 near U6420 Pl acenment Note: Place (6448 and C6449 near U6430 Pl acenment Note: Place C6450 near U6410 Pl acenment Note: Place C6451 near U6440

NC: NC. NC. NC: NC. NC: s
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| AL_AUD CONN SLEEVE XW e,
out2| A2 AUDREONN_SLEEVE XW oD st 52

51 52 80

Al__AUD CONN_SLEEVE XW

AUD_CONN_RI NG&2_XW oo 51 52 80
AUD_CONN_RI NG2_XW [ st 52 50

R550 NLFE W RIS SeMe
HS M C P 122K, MJE_L@SM é_§'
CRI Tl CAL ;\é}%}//v | TI CAL o«
R6556' 106550  “ob" 10655
1005n —L_ 3300PF 27PF
VS T Y ;o
201 0501 R6559 L
HS M C N 2 T2 2R
an 0 AUD A& MC N puay)
143;&" M N-RENR-W BFHES: 3w
R/ C6550 FI LTER TO ADDRESS OUT- OF- BAND
NO SE | SSUE SEEN ON EARLY HEADSETS
(SEE RADAR # 6210118)
w0 DFET QDEI\CH BYPASS=U6500. B2: B1: 3MV
BYPASS=U6500. B2: B1: 3MV
1 CG/OSUG?:O 106562 1 C6/051%§
= Iy o UF = P4o
1 2 éi‘% T, ?83//} 2 gg g
R6520 Boor T2 K con 38K e 5
%, VDD
160
2402 _L TA ggigoqltm
= @ |pseL out1
= DFET_CPOL e
1 C6501 ag
%OOPF g
2
2§
af
w0 E DFI:_l', OPENUS BYPASS=U6501. B2: B1: 3MM
BYPASS=U6501. B2: B1: 3MV
106530 106542 106543
1I1?(§|§21 _— B%EOPUF :(fgo}UF — gggpwp
2 X5R 2 2 - CERM
%ﬁlﬁ‘é’ 702 %36, CERM 0201 o
2 VDD
L o 880
= 2 |pseL our1| AL
DFET_CPQ2 a e aur2| A2
16502 G\D
OOPF .
[11]

SYNC _DATE=07/ 25/ 2013

ISYNC MASTER=JCURCI O _J44

TTILE

Audi o:

Jack Support

d} Appl e I nc.
®

i

051- 1573 |D
8.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

dvt 1l

e —
65 OF 120

|

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

51 OF 82

BOM_COST_GROUP=AUDI O

2

1




8 7 6 5 4 3 2 1

CODEC OUTPUT SI GNAL PATHS SPEAKER CONNECTOR o T caL
FUNCTI ON VOLUVE CONVERTER PI N COVPLEX MUTE CONTROL HP=8OHZ 6
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SuB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPI Q0 APN: 51850818 ——O
SPDI F OQUT N A OXOE (14) 0X21 (33) N A : R SPKRCONN L OUT P [
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MagSaf e DC Power Jack R ica
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Power aliases required by this page:
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- =PP5V_SOSW KBDLED (5V KEYBOARD BACKLI GHT | NPUT)

BOM opti ons provided by this page
BKLT: ENG - Stuffs 10.2 ohmseries R for engineering builds

BKLT: PROD - Stuffs 0 ohmseries R for production
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1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohnms to support XDP (not required in production).
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1.5V SO Audio Switch (BYPASSED) Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e
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LCD PANEL | NTERFACE (eDP)

LCD_HPD_CONN |'S A 2.5V S| GNAL
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. cemf %’I sofeel s %‘8350 8351 |1 % 83521 f;?% : (B354 |+ 08355 | 08356 | (8357 |: %:8%58 + CB359
BYPASS=U833 Y =B 4 3 % % % 4 % —
NOSTUFFE \$ AR 100G T2 - C0G G - C0G ooe -C0G [, - C0G
ug330 . ] 9& 1 B |2 B |2 B |2 BB 2 B 2 e 9e0
. EDP_BKLT EN 1] SRR |, EDP_BKLT_PSR_EN PANEL: OLG
2 PB ) = — o 1 C8340 a6 ¢
. LCD PSR EN  |ralvzGaza - i(o/ oo
EDP PANEL PVR ;6 )s ¥ 3 EDP_PANEL PWR OR PSR EN o5 71 2 g CERM CRI Tl CAL
B / GN/ BYPASS=UB340. 5 3WM J8300
D 20525- 130E- 01
" R8310'| R8309! L F-RT-SM
10%5 10%5
1/ 18W 1/ 18W PANEL: NEW 31
0 . VR, WL, R8340! R83417\ 20 —0
R8330 NO STUFF g% 5% 17 20W M- 0201 e PPV SO L KLT 1 5
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== e Y —_ =PP3V3_S3RS4_PCH GPI O s = VLGS e
= =FP3vaZ_ GoH_SMULS s —_=PP3V3_S3_SYSCLKGEN o o =PPVTT_S3 DDR BUF _ PPVITDDR S3 - A ot o5 CPU
— -PP3V42_G3H_TPAD s =op3va o3 CAMVERA R N = . : — = 510 a0
— =PPVI N S5_SMCVREF w =—hhavs = TPAD AeaoM v
= e o . - PP1V05_SUS LDO PP1V05_SUS
— =PP3V42_G3H ONEW REPROT ., _ o = =
| = =Pravaz ol sbonc . PR =it e TR T
— =PP3V42_ G3H CSPWRGD ) EAN MAKE_BASE=TRUE
— =PP3V42_G3H X239_COFET EN —PPava so SRS “© — =PP1V05_SUS PCH JTAG .
=PP3V3_S0_RCH VOC3_34CGPI O , .,
o =PP1V RE — PPV "
., _=PPVRTC G3_OUT _ PPVRTC G3H =PP3V3_S0_PCH GPI O 12 13 15 18 26 65 PPL — - S37m
- ) AGEST.
VokIASRSEY rrUE =PP3v3_ S0 CRUTHVENS g NARE_BASE-TRUE
Sy w =PP3V. AUDI — = e— =PP1 W P1VE DI OFET o
=_=PPVRIC &3 PCH w0l ZPPava S ADO DG — =PE3VS_SO_TBTTHVENS . — =PP1\5_SO_PCH VCCIS
2 40 a8 = =PP3V3_S0UPCH VCCTS - —=— o
5V Rai l o ZEPSVE S0 DOCMIX — =PP3V3_SO_RSTBUF 4 = =PP1V5_SO_AUDI O w
| S - =PP3V3 S0 DPMUX = — e — =PP1V5_S0_VMON o4
=PP3V3_S0_EDP = =PP Rty SB_PM v "= =Ppr1vs_so_RDRWR 55
« _=PP5V_S5_LDO — PP5V S5 " o = =PP3V3. SO_SMBUS_PCH w =
= = - =PP3V3_S0_LCD o
NRRE BASELT =PP3V3_S0_SMBUS_SMC 1 “
—_ =PP5V_S5_P5VSSFET - =PP3V3_S0_SMC » =PP1V05_SO_REG = PPIVOS S0 n Digital G ound
- =PP5V_S5_FET _ PP5V S4 =PP3V3R1V8_S0_PCH VCCSDI O ;40 2 m g} E%N%\:#g\z:g 2 m

58

a8

a3

=PP5V_S3 REG

g%:w DTH=

=PP5V_S4 TPAD s

— PP5V_S3 n

=PP5V_S3_AUDI O

=PP5V_S0_1| SNS

DrH=0. 175 MW
Mt

=PP5V_S3_ALSCAM s
=PP5V_S3_LTUSB 3
=PP5V_S3_RI O 66
=PP5V_S0_P5VSOFET 3
=PP5V_S0_1V05S0 50
=PP5V_S0_AUDI O AMP 60
=PP5V_S0_LCD 65
=PP5V_S3_DDRREG

IIIIIIIIIIIIIIIIIIII

— PP5V_S0 7

VRRL BASEY TRUE

—_=PP5V_S0 LPCPLUS
=PP5V_S0_CPUVR 55 56
=PP5V_S0_VMON 6s
=PP5V_S0_PCH_STRAP 17
=PP5V_S0_XDPJTAG SOL 16
=PP5V_S0_FAN %
=PP5V_S0_BKLT 60
=PP5V_S0SW KBDLED 0
=PP5V_S0_ALSCAM s
=PP5V_S0_HSI OFET 63

IIIIIIIIIIIIIIIIIIIIIIII

=PP3V3 S0_VMON 64

=PP3V3_SORTBTLC PCH GPI O 15
=PP3V3_S0_SYSCLKGEN 18
=PP3V3_S0_0O0B1_PWRDN a2

=PP3V3_S0_MEM VTTPWRCTL 7

s =PP5V_S0_FET —

=PP3V3_S0_SNS_BMON 44
=PP3V3_S0_HS COVMPUTI NG I SNS ., 43
=PP3V3_S0_VRI SNS a
=PP3V3_S0_CAMERA R s
=PP3V3_S0_SMBUS SMC 3 a

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIII

=PP3V3_S0_TPAD ar

PP5V_SO0 FET

2 =PP3V3_S0_FET —

K_VY DTH= .

| =TRUE
=PP5V_S0_I SNS_R a3
PP3V3_S0_FET

.o PPVREF_S3_NMEM VREFDQ A

—_=PP3V3_S0_I SNS R a3

PPOV6 83 MEM VREEDQ A

20 21 76

e 10 _PPVREF_S3_NMEM VREFCA

—_PPOV6 83 MEM VREFCA A

20 21 76

.o PPVREF_S3_NEM VREFDQ B

__PPOV6_S3_MEM VREFDO B

22 23 76

e 10 _PPVREF_S3_NMEM VREFCA

22 23 76

PPOV6_S3_NEM VREFCA B

63 _=PP1V05_SOSW PCH HSI O FEF

=PP1V05_SOM PCH VCCASW .,
=PP1V05_S0_PCH VCC 81

III I III

=PP1V05_S0_PCHHSI OFET 63
=PP1V05_S0_PCH PLLFI LTERS 1

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

=PP1V05_S0_CPU_VCCST
=PP1V05_S0_PCH VCCI O HSI O

y— —rlVlo S0 PR VO O Hol
=PPVI N_SO_1V05S0_LDO 50
=PP1V05_S0_SMC 30

=PP1V05_S0_XDP 16

1.84A

PP1VO5_SO0SW PCH HSI O

AGE=T, 05V
MARE_BASE=TRUE
=PP1\ VWP V | Os

= —PP1V05_SOSW PCH VOCPLL_HSI O &

68 15 16 17 55
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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

PCI 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 b,
w_USB IR N — TrRUE NO TEST=TRUE NC USB | RN 74
1w TP_USB_CANMERAP — TrUE NO TEST=TRUE NC_USB_CANVERAP 7a
1w __TP_USB CANMERAN — TrUE NO TEST=TRUE NC USB_CANMVERAN 74
TP _USB_SDP — TrRUE NO TEST=TRUE NC USB_SDP 74
1w TP_USB_SDN — TrRUE NO TEST=TRUE NC _USB_SDN 7a
1 _TP_HDA SDI N1 — TrRUg NO TEST=TRUE NC HDA SDI N1
s TP _PCl_PME L — TRUE NO TEST=TRUE NC PCl _PME L
w TP _CLINK G K — Tru NO TEST=TRUE NCELI NK_CLK
. _TP_CLI NK_DATA — TRUE NO TEST=TRUE INC Clil NK_DATA
o TP _CLINK RESET L — TrRUE NO TEST=TRUE NS. CLINK RESET_L
12 _TP_| TPXDP_CLK100MN — TrRUE NO TEST=TRUE NC_| TPXDP_CLK100MN
., _TP_| TPXDP_CLK100MP —  TRUE NO TEST=IRUE NC | TPXDP_CLK100MP
2 TP _PCH |1 2S1_TXD —  TRE NodfEst=TRE  NC PCH | 2S1 TXD
12 TP_PCH 1 2S1_SFRM —  TRUE nOTESE=TRIE  NC PCH | 2S1_SFRM
» TP _PCH 1251 SCLK —  TRe NOTEST=TRUE _NC PCH 12S1_SCLK
s _TP_PCH SLP_WAN L — 4 TRE No TEST=TRUE  NC PCH SLP W.AN L
TP PCH SLP LAN L — SRUE_NQ TEST=TRUE NC PCH SLP_LAN L
w TP _SPI_CS1 L —  TRIF NOTest=tee  NC SPI_CS1 L
w TP _SPI_CS2 L = JRUED NO TEST=TRUE NC SPI _CS2_L
1w _TP_USB 5N — 4 TRE no TesT=TRE  NC USB 5N 74
w TP _USB 5P —. fRE noTeEst=TRUE  NC USB 5P 74

|

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

giilD
N =6 . SW

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> — RE __ MEM A _CAAS5> 20 24 76 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> . 77+ _MEM B _DQ<6> = =MEM B_DOQ<0> _ .,
M A acies = — EV A CAA=o- . e+ NMEM A DO<7> S =MEM A DO<4> ,, 15, MEM B DO<7> = =MEM B DO<4> ..
- o MEM A_DQ<8 \ =MEM A DQ<10> 2 767 - VEM B DO<8> _ =MEM B DQ<10> .,
vy = e M e ms MEMA DOSOSL = =MEM A DO<14> ., on, MEM B DO<O>  — =MEM B _DO<14> .,
=MEM A VE L — TRE MM A CAB<2> . e 7 VEM A DQe10> T — =MEM A DO<8> . 7n, MEMB DO<10> — =MEM B_DO<8> .,
 oMEM A RAS L = nE  MEMA CAB<3> ol s MEMA DOS11>  — =MEM A DOS9> . s, MEM B DO<11>  — —MEM B DO<9> ..
| NEM A BASGS = EM A CAB<4> no s MEMA DO<12S  — =MEM A DO<15> 4 55, MEM B DO<12>  — =MEM B_DQ<15> .,
, =MEM A A<2> — e MEM A _CAB<5> R on. MEM A DORES>  — =MEM A DOS11> 4, 55, MEM B DO<13>  — =MEM B_DO<11> .,
. =MEM A BA<1> = RE __ MEM A CAB<6> o oms MEMA DO<14>  — =MEM A DO<12> ., s, MEMB DO<14>  — =MEM B _DO<12> .,
M A Acion = A CAB<72 were o MEM A DO<15>  — =MEM A DO<13> ., s n, MEM B DO<15> =MEM B_DQ<13> .,
, =MEM A_A<1> — e MEM A_CAB<8> 21 20 78 wh NEM A DQ<16> =MEM A _DQ<21> . 77, MEM B DQ<16> =MEM B_DQ<22>
. =MEM A A<0> = RE  MEM A CAB<9> w20 7o en ALNEM A DO<17>  — =MEM A DQ<16> ,, 5., _MEM B DOQ<17>  — =MEM B_DQ<18> .,
, =MEM A QDT<0> = e MEM A _ODT<0> 2021 24 76 e ONMEM A DO<18>  — =MEM A DQ<23> ,, 5., MEM B DQ<18>  — =MEM B_DQ<17> ..
, =MEM A_A<3> — 1re TP _LPDDR3_RSVDL wns MEM A DO<19>  — =MEM A_DQ<18> . 77 ; MEM B DQ<19>  — =MEM B_DQ<16> ..
. =MEM A Ac<a> — =e TP _LPDDR3_RSVD2 s MEM A DQ<20>  — =MEM A DQ<19> ,, 557, _MEM B DQ<20>  — =MEM B_DQ<23> ..
_ - %o MEMA DO<21>  — =MEM A DO<22> ,, 57, 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> 22 20 70 s MEM A DO<24> =MEM A DQ<27> ., 77, MEM B DQ<24> =MEM B DQ<27> .,
, =MEM B A<7> — e MEM B _CAA<4> 22 20 70 ems MEM A DO<25>  — =MEM A DO<26> ., 7, MEM B DQ<25>  — =MEM B_DQ<26> .,
, =MEM B BA<2> — TRE___MEM B CAA<H> 22 20 70 e+ MEM A DO<26>  — =MEM A DOQ<25> ., 7, MEM B DO<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> — 1RE__ MEM B_CAA<7> 22 20 78 s MEM A_DQ<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_DOQ<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 = e MEM B _CAB<1> 2221 70 wns MEM A DQ<32> =MEM A DQ<38> ., .., MEM B DQ<32> =MEM B DQ<39> .,
, =MEM B VE L = RE__ MEM B _CAB<2> 2o 20 70 wns MEM A DQ<33>  — =MEM A DQ<39> ,, 5., MEMB DQ<33> — =MEM B_DO<38> ..
, =MEM B RAS L — e MEM B _CAB<3> 2o 20 70 wns MEM A DQ<34>  — =MEM A _DO<37> . s, MEM B DO<34>  — =MEM B_DO<37> ..
, =MEM B BA<O> = e 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> — RE __MEM B _CAB<5> 2o 20 70 wns MEM A DQ<36>  — =MEM A DQ<35> ,, 5., MEM B DQ<36>  — =MEM B_DO<35> ..
, =MEM B_BA<I> — 1re__ MEM B_CAB<6> 25 20 78 s MEM A_DQ<37>  — =MEM A_DQ<34> ., 1., MEM B DQ<37>  — =MEM B_DQ<34> .,
, =MEM B A<10> = e 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> — RE __ MEM B _CAB<8> 2o 20 70 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> ., s 1, 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> .,
s MEM A DO<A7>  — =MEM A _DO<45> ., 51, MEM B DO<47>  — =MEM B_DO<45> .,
s MEM A DQ<48> =MEM A_DQ<61> . 77, MEM B DQ<48> =MEM B_DQ<53>
s MEM A DQ<49>  — =MEM A _DOQ<60> ,, ., MEM B DO<49> _ — =MEM B_DO<55> ..
UNUSED MEMORY SI GNALS n. MEM A DO<50>  — =MEM A_DQ<58> ., 5., _MEM B DO<50>  — =MEM B_DQ<49> .,
wns MEM A DO<51>  — =MEM A DQ<62> ,, 5., MEM B DOQ<51>  — =MEM B_DQ<54> .,
MAKE_BASE wns MEM A DQ<52>  — =MEM A DO<63> . 71, MEM B DO<52>  — =MEM B_DO<51> ..
«=MEM RESET L — TRE TP CPU MEM RESET L o MEM A _DQ<53> — =MEM A DQ<59> ,, ., _MEM B _DQ<53> = =MEM B _DQ<52> ,,
s MEM A DO<54>  — =MEM A _DO<57> . 71, MEM B DO<54>  — =MEM B_DO<48> ..
ms MEM A DQ<55>  — =MEM A DQ<56> ., 757, MEM B DQ<55>  — =MEM B_DO<50> ..
o MEM A DO<56> =MEM A DQ<48> ,, 5., MEM B DQ<56> =MEM B DQ<62> ..
wns MEM A DQ<57>  — =MEM A _DO<49> ., 11, MEM B DO<57>  — =MEM B_DO<63> ..
ens MEM A DO<58>  — =MEM A_DQ<55> . 77, MEM B DQ<58>  — =MEM B_DQ<57> .,
wns MEM A DQ<59>  — =MEM A DO<51> ., 71, MEM B DO<59>  — =MEM B_DQ<60> ..
wns MEM A_DQ<60> __ — =MEM A_DQ<53> ., ., _MEM B DO<60> __ — =MEM B_DO<61> ..
s MEM A DO<61>  — =MEM A DQ<52> ,, 5., _MEM B DO<61>  — =MEM B_DO<56> ..
wns MEM A DQ<62>  — =MEM A _DO<54> ., 5, MEM B DO<62>  — =MEM B_DO<58> ..
L % oms MEMA DO<63>  — =MEM A DO<50> ., 51, _MEM B DO<63>  — =MEM B_DO<59> ..
|
20 =VEM A DQS P<0>—_ T1rRUE NMEM A DQS P<0> 77 > =MEM B DOS P<0>_— T1rRUE NMEM B _DQS_P<0> 77
o =MEM'A DOS N<O>— Trg  MEM A DOS N<O> - 76 . =MEM B_DOS N<O>— tmge  MEM B _DOS _N<O> ;1
wO=MEM A DOS P<1>— 1R MEM A _DOS _P<1> 71 » =MEM B DOS P<1>— 7Tree MEM B_DOS P<1> -7
2 =MEM A _DOS N<1>— TrE MEM A_DOS N<1> -7 ~ =MEM B_DOS_N<1>— TrE _MEM B DOS N1 -7
0 _=MEM A DQS P<2>_— TrUE NMEM A DQS P<2> ;1 > =MEM B DQS P<2>"" TRUE MEM B_DQS P<2> 77
= =MEM A _DOS N<2>— TrRE MEM A_DOS _N<2> 7 % » =MEM B DOS N<2>— TrE MEM B DOS N<2> -7
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X304 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

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

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

NET_SPACI NG_TYPE1L

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | PO75_SPACE

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT 2
P072_SPACE * 0.071 MM 2
PO75_SPACE N 0.075 MM 2
St ackup- Def i ned Spaci ng Rul es
Note: Quter dielectric is 0.058 nm non nalf,
Inner dielectric is 0.053 nm nomi nal .
SPACI NG_RULE_SET LAYER LI NE€TO LINE SPACI NG VAEI G‘ff »
1: 1_SPACI NG 0.1)W 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1x_DI ELECTRI C [TOPBOTTOM 0.058 MM ?
1x_DI ELECTRI C |isis,1 504, 1900y 5110 0.053 MM 2
1X_DI ELECTRI C | szias im0 iar s 0.101 MM 2

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’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 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;:"
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 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&:"
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 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;:"
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 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&:"
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 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;:"
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 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;:"
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 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&:"
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 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;:"
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 4
90_OHM DI FF [TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MV 0.1804Wm
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‘&’P‘
70_OHM DI FF N 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 00125 MW
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 F‘MV 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 o2 MV 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 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
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
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CPU 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 NEQ(‘GA;:’{
CPU_45S * =45_OMM SE |  =45_OHM SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_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' SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ'

CPU_VCCSENSE g 25 ML 2 CPU_08M L 3 0.203 MV 2
CPU_12M L g 0.305 MV 2
CPU 18M L * 0.457 MM ?
CPU_25M L * 0.635 MV 2

CPU Si gnal

Properties

NET TYPE

ELECTRI CAL CONST SET SIS CAL SFAGTG

CO—XDE_TCKO CPU 455 CPU 18M 1 XDP_CPU_TCK
CO—XDE_TICKO CPU 455 CPU 18M 1 PCH JTAGX
O—XD_IX1 CPU 455 CPU 18M 1 XDP_PCH_TCK
X210 CPU 455 XDP_CPU_TDO
X210 CPU 455 XDP_PCH TDO
O—XE 1Dl CPU 45S XDP_CPU_TDI
O—XE 10l CcPU 455 XDP_PCH TDI
XM CPU 455 XDP_CPU_TMS
XM CPU 455 XDP_PCH TMS

O —XDE_IRST | CPU 455 XDP_TRST L

O —XDB_TRST | CPU 455 XDP_CPUPCH TRST L
O —XDR_PRDY | CPU 455 XDP_CPU PRDY_L
CO—XDE_PREQ | CPU 455 XDP_CPU PREQ L
O —CRULVOCST PURGD CPU 455 CPU 08M | CPU_VCCST_PWRGD
O —CRULVCCST PURGD CPU 455 CPU 08M | XDP_CPU_VCCST_PWRGD
o—CRuBRM CPU 455 CPU 08M | XDP_BPM L<1..0>
CO—CRUBPM TP CPU_45S XDP_BPM L<7..2>

CPU 27P4S CPU 25M | CPU_SM RCOWP<2. . 0>

CO—CBLLRCOVP EDP CPY 27PAS CPU 25M | MCP_EDP_REGOVP
CO—CRURCOVE_CPI CPU 27PAS CPU 12M 1 CPU_OPI RCOVP.
O —CBUL PROCHOT CPU 455 CPU 08M | CPU, PROCHOT L
O —CBUL PROCHOT CPU 455 CPU 08M | CPU PROCHOT R L
O CBUL CATERR CcPU 455 CPU_08M | CRU CATERR L

O CPU VI DALERT CPU 455 CRU 18N CPU VI DALERT L
[O—CBU VI DALERT CPU 455 CPU18M | CPU VIDALERT R L
O—CeuvIDsSaK CPU 455 CPU 18M | CPU_VI DSCLK
O—CRUVIDSaK CPU 455 CPU 18M | CPU_VI DSCLK_R
OO—CeuviDsauT CPU 455 CPU18M | CPU_VI DSOUJT
OO—Ceu v DsauT P 455 CPU 18M | CPU_VI DSQUT_R
O—CRU BEl CPU-45S CPU 18M | CPU_PECI

O—CRU BECl aPy 458 CPU 18M 1 CPU PECI R
CO—CRU BECl CPlY 455 CPU 18M | SMC PECI _L
O—CRUBEl CPU 458 CPU 18M 1 SMC PECI _L_R
o—RU GG CcPU 455 CPU CFG<19. .11>
O~ CRUCEG PD CPU 455 CPU_CFG<10. . 8>
OB GG CcPU 455 CPU _CFG<7..5>

J CEG PD CPU 455 CPU_CFG<4>

o= CRUCFG 3 CPU 455 CPU_CFG<3>

O+ CBUCEG CPU 455 CPU_CFG<2>

D CRUCEG PD CPU 455 CPU _CFG<1.. 0>
O —CBU MEM RESET CPU 455 CPU 08M | MEM RESET L

[ —CPU VCCSENSE CPU 27P4S cpy_veesense | CPU VCCSENSE P
D —CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N

6 16

12 16

12 16

6 16

12 16

6 16

12 16

6 16

12 16

16

6 16

6 16

8 16 17

16

6 16

6, 16
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UsB 2

Interface Constraints

PHYSI CAL_RULE_SET

LAYER

ALLOW RQUTE
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

USB Constrai nts

PCH_USB_RBI AS

=STANDARD|

=STANDARD

=STANDARD

=STANDARD

=STANDARD

=STANDARD

USB_85D

=85_OHM DI FH =

85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

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

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
USB3_2SAMVE * =3X_DI ELECTRI C 2 USB3_2SAME | TOP, BOTTOWI =4x_DI ELECTRI C 2
USB3_TXRX * =6X_DI ELECTRI C 2 USB3_TXRX | TOP, BOTTONE10X_DI ELECTRI C 2

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

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
UsB3_* * * USB3_20THER
USB3_* =SAMVE * USB3_2SAME

USB3_TX * RX * USB3_TXRX
USB3_RX * TX * USB3_TXRX

System C ock Si gnal

Constraints

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_25M

=5x_DI ELECTRI C

SATA I nterface Constraints (Not Used)

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘GA;‘
SATA_85D * -85_cHv DI FH =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM.DI FF".
SATA_45SE * =45_OHM SE | =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM'SE

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI dﬁ‘“

SATA_2SAME * =3X_DI ELECTRI C ? SATA_2SAME | TOP, BOTTOVI=4x_DI ELECTRI C |4y 2,
SATA_TXRX * =6X_DI ELECTRI C 2 SATA_TXRX | TOP, BOTTOY=10X_DI ELECTRIC 2
SATA_20THER * =4X_DI ELECTRI C 2 SATA 20THER | TOP, BOTTONI=6X_Di ELECTRRC 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULkE;SE.Vr{
SATA_* * * SATA 20THER
SATA * =SAVE * SATA 2SAME

SATA_TX *_RX * SATA_TXRX
SATA_RX *_TX * SATA_TXRX

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
CO—UsB BT USB_85D USB USB_BT P
O USB_BT USB_85D USB USB_BT_N
O—UsB BT USB 85D USB USB BT CONN P
CO—UsB BT USB_85D USB USB_BT_CONN_N
O—UsB EXTA USB_85D USB USB _EXTA P
C—USB_EXTA USB_85D USB USB_EXTA N
= DEEAULT. DEEAULT SMC_DEBUGPRTARX L
[— DEEAULT DEEAULT SMC DEBUGPRT_TX_ L
, EXTA USB 85D USB USB2_EXTA MUXED P
O—UsB EXTA USB_85D USB USB2: EXTACMUXED 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 USBET1 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
— B_TPAD USB_85D USB. USB_TPAD_N
O USB3_EXTA 2R USB. 85D USB3 RX USB3_EXTA D2R P
O USB3_EXTA 2R sl 85D USB3 RX USB3_EXTA D2R N
[O—USB3_EXTA ROD USBe86D USB3 TX USB3_EXTA R2D P
OSB3 _EXTA R2D USB 85D USB3 TX USB3_EXTA R2D N
[O—USB3_EXTA ROD USB 85D USB3 TX USB3_EXTA R2D C P
O USB3_EXTA DD USB_85D USB3 TX USB3_EXTA R2D C N
[CO—USBR.EXTB 2R USB_85D USB3 RX USB3_EXTB_D2R P
_EXTB 2R USB_85D USB3 RX USB3_EXTB D2R N
O UsBalEXTR ROD USB_85D USB3_TX USB3_EXTB_R2D C P
o—USB3 EXTB R2D USB_85D USB3 TX USB3_EXTB _R2D C N
_SD PR USB3 85D USB3 RX USB3RPCI E_SD D2R P
_SD 2R USB3_85D USB3 RX B3RPCI E_SD D2R N
_SD R2D USB3 85D USB3_ TX USB3RPCI E SD R2D C P
O—UsB3 SD 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
. NC USB_85D USB NC _USB_SDP
y 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
SYSCI K_Cl K25M Cl K _25M 45S CLK 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 QK _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
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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 SMB SM._PCH 1_CLK
[ SMB_45S SMB SML_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 _SDOUTOFR
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 SPI _45S SPI SPI _CLK
OO—SBLMEB SPl_45S SPI SPI_CLK R
O—SBLMEB SPl_45S SPI SPL_ M B _CLK
O—SBLMEB SPl_45S SPI SPI'OSMC CLK
OO—SBLMEB SPI _45S SPI SPI_ALT _CS L
OO—SBLMEB SPI _45S sPl SPI _CSO_L
OO—SBLMEB SPI _45S S SPI _CSO_R L
CO—SBLMEB SPI _45S Spl SPI_MB CS L
O—SBLMEB SPl_45S SPI SPIL_SMC CS L
O—SBLMEB SPl_45S SPL SPI _ALT 101_M SO
O—SBLMEB SPl_458 SPI SPI _M SO
OO—SBLMEB SPl_45S SPI SPIL_M SO R
O—SBLMEB SPL_458 [S= SPI_MB 101 _M SO
O—SBLMEB 8Pl 45 [S= SPI _SMC M SO
OO—SBLMEB SPl_458 SPI SPI _ALT_| G0_MOSI
O—SBLMEB SPlwiss 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—SBLME | @ SPl_45S SPI SPI _ALT 12 WP L
CoLSEL_ MBI SPl_45S SPI SPI _| O<3>
»—SBL_MB I SPl_45S SPI SPI_IXB_R
CoO—SPUMB I SPl_45S SPI SPIL_MB |3 HOAD L
SPL_MB I8 SPl_45S SPI SPI_ALT |3 _ HAD L
[25—SBL_TPAD SPI _45S SPI TPAD_SPI _CLK
[>—SBL_TPAD CS SPl_45S SPI TPAD SPI _CS L
= SPL_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 _COvP
[O—BCH RCOVP._SATA PCH 27P4S PCH 12M | PCH SATA_RCOVP
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14 38
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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 712
- - - - = 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 h/FM_A_(m1 NFM_An§ ’\/FM_(m 'VEM A (:AB<9 j O> 21 24 70
MEM _DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCQBYTEQ MEM 40S MEM A_DQRYTE_0Q NI\/EEm ﬁ DO<J7.5 O; 77071
- - MEM A_DCRYTE1 MEM 40S MEM A_DQBYTE 1 DQ<15. . 8> 7707
VEM_DQS2OWNDATA * =3x_DI ELECTRI C ? _ MVEM_DQS20OWNDATA | TOP, BOTTOM| =5x_DI ELECTRI C ? ; I:D NEM_ A DCRYTF? NEN 405 NENL A DCRYTE 2 VEM A DO=23._. 16> e
MEM_CVD2CVD * =3x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTER MEM 40S MEM A_DQRYTE_3 NI\/EEm :: DO<DO<23 ) glzb 77071
= = MEM A_DQBYTE4 MEM 40S MVEM A_DCBRYTE 4 .. > 7707
MEM_CMD2CTL * =3x_DI ELECTRI C ? _ MEM_CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? ; I:D NEM_A_DCRYTES NEN 405 NENL A_DCRYTE 5 VEM ASDOA7 .. 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 Em ﬁ D0<Do<gg . gg> 77071
= = NEM A_DQBYTEZ MEM 40S MVEM A_DQBRYTE 7 .. > 7707
MEM_CLK2CLK * =6x_DI ELECTRI C ?‘ _ MEM CLK2CLK | TOP, BOTTOM| =8x_DI ELECTRI C ?; I: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 ?; = 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 DOSDOS Ez§> 770
=== = MVEM A_DQS2 NMEM 70D MEM A_DQS_2 > 770
MEM_2GND * =2x_DI ELECTRI C ?‘ _ MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?; I:l: NEN_A_DOSA NEM 700 NENEME G 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 VEM AADGS_3 NIVEEm 2 DQS g<i> 770
T - VEM A_DQS4 NMEM 70D MEM A DQS_4 DOS _P<4> 770
MEM_CNVD2CMD_B * =3x_DI ELECTRI C ? _ MEM_CMD2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? ; l:l: MM DoFa MEM 700 =", = . 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 ZOD VEM A_DQS_6 MEM A_DQS_P<6> 770
MEM_12M L * 0.305 MV 2 O MEMA D6 VEM 70D MEM A_DQS_6 MEM A _DOS_N<6> 770
LA MEM 70D MEM A_DQS_7 MEM A DQS P<7> 70
MM A_DOS7 MEM 70D MEM A_DQS_7 MEM A _DOS_N<7> 270
Menory Bus Spaci ng G oup Assi gnnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MVEM * _DQBYTE_* * * MEM 20THER MEM A_DQS 0 | MEM A_DQBYTE_O * VEM_DQS2O0MNDATA
MEM * _DQS_* * * MEM 20THER MEM A DQS 1 | MEM A_DQBYTE_1 * VEM_DQS20MNDATA [ ﬁm_g_&ig ﬁm_;gg ﬁm_&ﬁ NNEEm g %ﬁ Ezgz 722 24
2 20
MEM_CMD * * NEM_ZOTHEVRW MEM A_DQS 2 | MEM A_DQBYTE_2 * MEM DGS20MNDATA ':: MEM B QLK1 MEM 70D MEM ClL K MEM B_CLK_P<1> 723 24
MEM_CTL * * MEM_20THER MEM A _DQS_3 MEM_A_DQBYTE_3 * MEM_DQS2OWKNDATA O=MMB.ClKI VEM 70D MEM CL K MVEM B_CLK N<1> 723 24
=== == NVEM B CTL MEM 40S VEM CTIL MEM B _CS L<1..0> 722 25 24
MEM _CLK * « NEM_ZOTHEVR“ » MEM A DQS_4 | MEM_A_DQBYTE_4 * MEM DGS20MNDATA I:D MENLB_CTL MEM 40S MEM CTL VEM B_ODT<0> e
MEM_* MEM_* * MEM_2O0THERVEM MEM A _DQS_5 MEM_A_DQBYTE_5 * MEM_DQS2OWKNDATA O =MM B _CKEQ MEM 40S VEM _CVD MVEM B_CKE<1. . 0> 722 24
N = > MEM B_CKE1 MEM 40S MEM CMVD MEM B_CKE<3..2> 725 2
—— MEMA DS 6 | MM A DQBYTE 6 VEM DQS2OMRDATA > _MEM B CVDO 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 VEM 40S MEM B_DOBYTE 2 MEM B DO<23. . 16> 770 711
NET_SPACI NG TYPEL | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE SET " —— > _MEM B DOBYTE3 MEM 40S MEM B DXBYTE 3 MEM B DO<31. . 24> S
MEM_* _DQBYTE_* MEM_* « NEM_ DATAZOTHERVEM MEM B DQS 2 | MEM B DQBYTE 2 VEM DQS2OMDATA >_MEM B DOBYTE4 | NEM 40S E 4 ﬁm E Do<is;. . ig> T
MEM B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20OWNDATA NVEM B _DOBYTES VEM 40S E S5 DQ<47. . > 770 71
— " ——— g MEM B _DCOBYTE6 MEM 40S 6 MEM B_DO<55. . 48> 7707
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» MEM B_DQS_4 MEM _B_DQBYTE_4 NEM7D®20ANDATA I\/EM_B_DCBYTE7 I\/EM_ 40S 1B _7 MEM B DO<63. . 56> .
MEM_CVD MEM_CMD * MEM_CNMD2CNVD MEM B_DQS_5 | MEM B_DQBYTE_5 * MEM_DQS2OWKDATA DC MEM B_DQSO MEM 70D MEM B _DQS_0 ﬁm S DS, Ez8> 770
=== == ODo>—MEM B_DQSO VEM 70D MEM B _DQS_0 DQOS > 770
MEM VD MEMLCTL . MEM GMD2CTL MEM B DS 6 | MEM B DQBYTE 6 - NVEM_DQS20MRDATA > _MEM B DOS1 MEM 70D | NEM B DS 1 MEM B_DOS_P<1> -
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM B_DQS_7 MEM_B_DQBYTE_7 * MEM_DQS2OWKNDATA OD>—MMB _DOS1 VEM 70D MEM B DOS 1 NIVEEm g DQS g<%> 770
OD>—MEM B_DQS2 VEM 70D MEM B _DQS_2 DS _P<2> 770
MEM CLK MEM CLK - MEM CLK2CLK > _MEM B DOS? MEM 70D | MEM B DQS 2 MEM B_DOS_N<2> -
MEM_CMD MEM_CMD BGA_MEM |MVEM_CVD2CVD_B ODo>—MEM B_DQS3 MEM 70D MEM B DQS 3 MEM B_DQS_P<3> 770
T OD>—MEM B_DQS3 MEM 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> .
OD>—MEM B_DQOS5 MEM 70D MEM B DQS_5 MEM B_DQS_P<5> 770
i MEM B DQSS VEM 70D MEM B DQS_5 MEM B_DQS_N<5> 770
Broadwel | ULT Menory Down LPDDR3 1x4 Length Matchi‘ng Eay e NEMT7 oD TNEM B ocR el MEM B oS P<ts
OD—MEM B_DQS6 MEM 70D MEM B _DQS_6 MEM B_DQS_N<6> 70
- - MEM B DQS7 VEM 70D VMEM B DQS 7 MEM B_DQS_P<7> 770
I Mn L h Max L h = == = o
LPDDR3 Si gnal G oup Uni t n Lengt X Lengt D MEM B DOQS7 VEM 70D MEM B DQS 7 MEM B _DQS N<7> 270
CTL/ CKEmax - CTL/ CKEni n nmls o] 50
CTL/ CKE to CLK mls CLK - 100 0 |
(CVDmax - CMDmi n) nmls [o] 50
CWMD to CLK nmls CLK - 250 CLK + 250
DQrax - DQuin per byte mis 0 125 |
DQrax to D per byte mils DQS - 200 DQS + 50 i MEM PR PP1V2_S3 68
DQS to DQs# mls -2.5 2.5 [— MEM PVR PP1V2_S3_CPUDDR s
DQS to CLK (Rule 1) mls CLK - 750 CLK + 1250 i MVEM PUR PPOV6_S0_DDRVTT o8 71
CLK to CLK# nmils -2.5 2.5 fa— MVEM PWR PPVTTDDR S3 o 71
[— 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 @ ' ' 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
Il NOT TO REPRODUCE OR COPY I T
GN\D MEM_* * MEM_2GND 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Thunder bol t,
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spl ayPor t

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.

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

N

Only usedwon 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 Lengt'h 241.8mm

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. 4Gy N<3>
D DP_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M.| P<38>
CD—DeIBTPA M DP_85D DI SPLAYPORT. DP_TBTPA M. IN<3>
OO IBLARRO TBIDP 85D TBIDP_RX TBT_A D2R.C P<0>
O IBLARRO TBIDP 85D TBIDP_RX TBT_A"D2R CuN<0O>
OO IBLARRO TBIDP 85D TBIDP_RX TBT_A D2R P<0>
OO IBLARRO TBIDP 85D TBIDP_RX TBT_ALD2R N<O>
O IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A DZ2R C P<1>
CoO—IBLA @R 1 TBIDP 85D TBIDP_RX TBT A D2R C N<1>
CD—IBLA @R 1 TBIDP 85D TBIDP_RX TBI/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 TBIRPURX 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 TREDP_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 R2D TBIDP_85D. TIBIDP_TX TBT B R2D N<1..0>
[ S =K N RSV DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
O—De_Blsx M DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
OO—DEla LsXm DP_85D DI SPI AYPORT DP_TBTPB M__P<1>
OB LsXM DP_85D DI SPI AYPORT DP_TBTPB M._N<1>

> B S M DP_85D DI SPL AYPORT. DP_ B LSX M._P<1>
CoO—DPhe Lsx M DP_85D DI SPI AYPORT DP_B LSX M. _N<1>
=D DR _TBTPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
D 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>
D[P TRIPR 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 NEMLCAM 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 VEM CAM BA<1> 33 34
- — — OS2 MEMaD S2_MEM 45S S2_MEM VD MEM _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 DQSE NEM_CAM DQS N<0O> 33 34
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET OS2 MEM DQS1 S2_MEM 85D S2_MEM DQSL VEM CAM DQS P<1> 33 34
— M CAM DOS N<1>
- - OS2 MEM GBI S2_MEM 85D S2_NVEM DQST MVEI 33 34
M PI _DATA M PI 720THE? [CO—S2_MEM DATA 0 S2_MEM 45S | sp MEM DATAQ MVEM CAM DMVkO> as 34
M PI _DATA CLK_M PI * M Pl _2CLK OS2 MEM DATA 1 S2_NMEM 45S S2_NEM DATA1 MEM CAM Divk1> 33 34
CLK_M PI * * M Pl CLK_20THER OS2 MEMA S2_NEM 455 | s MvENbGVD 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_NMEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> 33 34
Menory Bus Constraints
I O MPL_DATA S2 MPl_850 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 M Pl 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 ) P \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_aKs2 M Pl _85D CLK_MPI MPI_CLK N 33N
i O MPL_QK S M Pl_85D K MPI MPlI_CLK CONN P 34 71
SpaCI ng RUI e Sets O MPL_aKS2 M Pl _85D CLK M Pl M PlI_CLK CONN N a7
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 miRuLéiéE.r4
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_NEM DATA SAVE sz oaTAzsELF Menory t o Power Spaci ng
S2_MEM CMVD S2_MEM_CVD * S2_CVD2CMVD _
S2_NEM_OMD S2_NEM CTRL " S2_ovD2 CTRL NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI l\GﬁRUL;E»;SE.F-
—— PUWR * * PVR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM.| S2_MEM SZ'VEM—-ZM t
——— PWR * *
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM.| DEFAULR
Menory to GND Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SRACI miRuLéiéE.r4
GN\D S2_NVEM * « W Ns2vem 2D
%ﬁ MASTER=YHARTANTO J44 SYNC DATE=01/09/ 2013
T
Canera Constraints
TN
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S 8.0.0
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THE POSESSOR AGREES TO THE FOLLOW NG
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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' 8 SDA 38 a1

ISYNC MASTER=YHARTANTO J44

SYNC _DATE=01/02/2013

TTILE

SMC Constraints
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PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:" . . . . . .
SENSE 455 " o omenn| =45 OMSE | a5 OMSE | a5 omsE 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
iz 1TOL_DI FFPAI R _ i _ i _ 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
- [O—IHERM DP_TBT DI THERM 45S THERM | TBTTHVENS D1_P s [O—ADLQ DR AVPTAL AM_AUDIO ADLO ADLCE L P a8 50
ANL_AUDI O_W DE * 1701l FFPAI R 0.3 WM 0.3 WM 10 Mv 0.1 MM 0.1 MM TBTTHVENS DI N [—ADLO DP_AVETW ANL_AUDI O AUDI O AUD LC2 L N 48 50
THERM DP_TBT_DI THERM 45S THERM s
= [O—ALDLQ DR AVPTWE ANl _AUDI O AUDI O AUD_SPKRAMP_LI N P s0
[CO—LHERMLDP CPU DI THERM 453 meeea | CEUTHVENS DI P - AUDI O DP_ANPTWE ANL_AUDI O AUDLO AUD _SPKRAMP_ LIN N
[—IHERM DP_CPU D1 THERM 45S TeERM | CPUTHVENS D1_N s [ m— =L = SPKRAVP LI N P =0
CPUTHVENS D2 P [—AUDLO DP_AVETW ANL_AUDI O AUDI O s0
[CO—LHERMLDP CPU LR THERM 455 LHERM © AUDI O DP_ANPTWE ANL_AUDI O AUDLO SPKRAMP_LI N N
[O—THERM.DP_CPU_ D2 THERM 45S THERM | CPUTHVENS D2 N s [ m— LD = 50
— AUD L R P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T D 2tE 2:$:2$1x 2z: :232 2 233 2 AHD Lg R N 2: :Z
SENSE * =2X_DI ELECTRI C ? CPU_VCCSENSE GND * GND_P2IVWM o~ AU DPAVPTWE ANL_AUDI O AUDL O AUD _SPKRAMP_RI N P s0
- AUD_SPKI RIN N
e | [xoaecmc oo ams | wuno | uno | AD SeAE -
AUDI O * =2X_DI ELECTRI C _ [>_SENSE D SENSE 458 SENSE | SNS CPUDDR P - [>-ALDLQ DR AVPTWE ANl _AUDI O AUDI O SPKRAMP_RI N N 50
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE | CO—SENSEDP SENSE _45S SENSE I SNS _CPUDDR N 43 B ANL AUDLO ADLO AUD LOB L P
) T B CO—AUDLO DR _AMPSL — 48 50
SPAGI NG RULE_SET LAYER LNETOLINE SPaGiNG | v Gﬂ _ CLK_PCI E GN\D * GND_P2MM [CO—AUDLOQ DP_AVPSIR ANl _AUDI O AUDI O AUD LGB _L_N 48 50
G\D - =STANDARD ? GND PClI E_* * G\D_P2MM - DP I CDBKIT SENSE_45S SENSE SNS_LCDBKLT P 42 50 [CO—AUDLO DP_AVPSUB ANL_AUDIL O AUDLO AUD_SPKRAVP_LSUBIN P .,
— — [O—SEs SNS LCDBKLT N [O—ALDLQ DR AVPSUR ANl _AUDI O AUDI O AUD SPKRAMP_LSUBI N N
GND SATA * * G\D_P2MM [ m— —DP_LCDAKLT SENSE_455 SENSE 2 eo B ANL_AUDI O AUDI O LSUBI N P 50
= - [O—SENSE DP_TBT SENSE_45S SENSE SNS_TBT_P s [O—ALRL O DF_AVPSL . T DO LSUBI N N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o use G\D " G\‘Dfpzw DAEBEF*W*THT QFNSF*AEQ SENSE I S'\ls TBT N o S - ”
— — — Vi [O—SENSE [P SENSE_45S SENSE SNS LCDPANEL_P w65
GND_P2MM * 0.20 MM 1000 Gk PAE SB_POVER - PVYR_P2VM - Dp SENSE_45S sense | | LCDPANEL _N ot D—AL“-‘LDP——AMQ ’:z: —ijgg /:Eg 283 tg S EI 40 50
ONE PYR P2V o—=as [O—AUDLQ 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 COWPUTI NG P 42 aa [O—AUDLO DP_AVPSLE ANL_AUDI O AUDLO RSUBI N P s
[ SENSE_45S SENSE | SNS_HS COVPUTI NG>N 42 aa [—AUDLO DP_ANPSLE ANL_AUDI O AUDLO RSUBI N N s
> _SENSE_DP SENSE_45S sEnse | I SNS HS OTHERSV P 2
= [O—SENSE 0P SENSE_45S SENSE | SNS HS_.OTHERSV N [—AUDLQ DP_SPKSLE DIG AUDIO AUDI O SPKRCONN _SL_QOUT P
PHYS| CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NEO(;G(#:’» > _SENSE [P SENSE_ 455 SENSE | SNS HS OTHER3V3 P :: > _ADQ 0P SPKSE DG ADO AUDLO SPKRCONN SL_OUT N :Z :: :
MEM 45S * 0.070 MM 100 ML [O—SENSE DP SENSE_45S sEnsE || HSSOTHER3V3_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 DJMEDLSPKQlH DG AUDLO AUDLO SPKRCONN SR QUT 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 _ DJMEDLSPKTW DG AUDLO AUDLO SPKRCONN L QUT N 50 52 71
MEM 72D * 0.090 W 100 ML [—ALDLQ DP_SPKTWI DG AUDILO AUDI O SPKRCONN R QUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE -_DP_CPUVR SENSE_45S sense  |CRUVR | SNS P w [O—AUDLO DP_SPKTWL DG AUDO AUDLO SPKRCONN_R_OUT_N 50 52 71
MEM 85D * 0.090 MM 100 ML ) - DP_CPUVR SENSE_45S &ensEr. | CPUVR | SNS N ”
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 .
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 _ [ AUDIQDP MC ANl _AUDI O W DE AUDLO AUD CH HS G\D 48 52
USB_85D TOP 0.100 MM 500 ML O—ADQDP MC ANl _AUDI O W DE AUDI O 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
= AUD HS MC P
[OD—AWmioDe MG ANL_AUDI O W DE AUDI O s1 52
USB3_85D ISt10 0.075 W 0. 090 NM _ [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C P 8
DP_85D 1 SL9 0.075 MM 0.090 MM . SEME 45, 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 MM [CO—SENSE_DP SENSE 455 SENSE SNS _1V05_SO_N 43 5
[CO—SEMSEDP :FﬁF*M: :F’\EF Sﬁ gg Z ° O—AnompMC ANL_AUDIQ W DE AUDLO AUD CONN HS M C N
D_SENSF,: Q;\GEZZQ QEI\EF NS TPAD P ° O—ADomP MG ANL_AUDIQ W DE AUDLO AUD _CONN RI NG2 2
D—sENSF*np SENSE 458 QF’\BF NS TPAD N 2 O>—ADQDeMC ANl _AUDI O W DE AUDI O AUD _CONN_RI NG2_XW 5152
[CO—SENSE = NSE “ [O—ADomP MG ANL_AUDIQ W DE AUDLO AUD HP_PORT_REFUS a5 52
[O—ADQD MC ANl _AUDI O W DE AUDI O AUD HS M C N 5152
| 1V P O—ADQPMC ANl _AUDI O W DE AUDI O AUD_US_HS GND 48 52
I\SF—: :Eﬁ?j:: ZEE ] g$ 1\/3 gg N :3 sj Ao MC ANL_AUDIQ W DE AUDLO HS MC N 18 51
[ m— = 2o [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C N 8
e SENSE_45S sense || SNS PP3V3S0 P “ se_poner| PP3V3_S5 o
[ ™ SENSE 455 sense |1 SNS PP3V3SO0 N s [ Y
O—SERNSE — sB pover| PP3V3_SO o8 71
SesensE 0P SENSE_45S sense |1 SNS PP5VSO P u == =
[>—SENSE 0P SENSE_45S sense | 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) [CO—SENSE_DP_CHGR Csl SENSE_45S SENSE CHGR CSI_R N s
_ \ [O—SENSE_DP_CHGR CSO SENSE_45S sense | CHGR CSO P 4
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO N 54
—= [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 signals bel oW have no topol ¢gi es assi gned. 1
HDM _85D BGA P65_BGA SENSE_45S - SENSE—"»sS [O—DP_NQ TCPAL OGY. SENSE_45S sense |CPUVR | SNS1 P 2 50
THERM 45S * THERM 45S [O—DR_NO TCPOL QGY SENSE_45S sense | CPUVR | SNS1 N 43 56
— = | 2 P - - -
DI G AUDI O " DG AUDI O CO—DR_NO TCPAL QGY SENSE_45S SENSE gUVR | ggz ~ 4 56 ISYNC MASTER YHARTANTO 333 SYNC_DATE=01/ 04/ 201.
= i [O—DP_NO TCPQ OGY. SENSE_45S SENSE UVR 43 56 3 . . .
ANL_AUDI O . ANL_AUDI © Proj ect Specific Constraints
T
d} Appl e I nc 051- 1573
T
o 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY_OF_APPLE | NC.
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 118 OF 120
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IV ALL RI GHTS RESERVED
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PCl Express Constraints

PCl

Express Properties

PHYS| CAL_RULE_SET

ALLON ROUTE

LAYER ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl E_85D

[85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCl E_85D

[85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
PClI E_2SAMVE * =3X_DI ELECTRI C ? PCI E_2SAME | TOP, BOTTONI =4X_DI ELECTRI C ?
PCl E_TXRX * =6X_DI ELECTRI C ? TOP, BOTTONE=10X_DI ELECTRI C| 2

PClI E_20THER * =4X_DI ELECTRI C ? TOP, BOTTOM =6X_DI ELECTRI C 2
PCl E_2CLK * =7X_DI ELECTRI C ? TOP, BOTTON10X_DI ELECTRI C ?

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

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

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

NET TYPE

ELECTRI CAL CONST SET PAVSI CAL SPACI NG

_SSD PR PCl E_85D PCLE RX PCl E_SSD D2R P<3..1>
O—PBCLE_SSD 2R PCIE_85D PCl E_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 PCIE_85D POl E_TX PCIE SSD R2D C N<3..0>
CO—BCOLE SSD RD PCl E_85D PCLE TX PCIE _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 PCl ERX PCl E TBT_D2R P<0>
CO—BCOLE TBT 2R 0 PCl E_85D POl E 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 PCl E_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_850 PG E 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 PCLE=85D POl E_TX PCI E_ TBT_R2D P<3..0>
CO—BOE TBT_R2D BOI E85D POl E_TX PCI E _ TBT_R2D N<3..0>
[O—BPOLE TBL R2D PCLE 85D PCLE TX PCIE TBT_R2D C P<3..0>
[O—BPOLE TBL R2D POl Eng86D POl E_TX PCIE TBT _R2D C N<3..0>
CO—POE AR R2D PCI'E_85D PCLE TX PCl E AP_R2D P
CO—BOLE AR R2D PCl E_85D PCLE TX PClE AP_R2D N
CO—BOE AP RD PCl E_85D PCLE TX PCIE_AP_R2D C P
[CO—POLE ABRD PCIE_85D POl E_TX PClE AP_R2D C N
[CO—BELE AR 2R PCI E_85D PCl E_RX PCl E_AP_D2R P
[ W =ok “W\=M o7 PCI E_85D PCl E_RX PGl E_AP_D2R N
O —POLE G KIOOM AP ClK PCIE 85D K POE PCl E CLK1I00M AP_CONN P

E_Cl K100M AP ClK PCIE 85D K POE PCl E_ CLK100M AP_CONN N
O—BOE QKIOOM AP ClK PCIE 85D K POE PCl E_CLK100M AP_P
CO—BPOLE O KIOOM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_N
CO—PAE QKIOOMCAM | O K POE 85D AKPOE PCl E_ CL KI0O0OM CANMVERA P
CO—PCOLE GKIOOMCAM | LK POIE 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

ClK PCIE 85D AKPOE PCl E CLK100M SSD RC1_N

- A ClK PCIE 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 P
[O—BCOLE CAMERA 2R PCl E_85D PCLE_RX PCl E_ CAMERA D2R C N
[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 P
[CO—BOLE CAMERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C N
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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

33 34

33 34
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