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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: PROTC0, BOOTROM PROG, TBTROM_PROG

X304_DEVEL: ENG

ALTERNATE, ENG SNS, XDP_CONN, DBGLED

X304_DEVEL: DVT

ALTERNATE, ENG SNS, XDP_CONN, SOPGOOD_| SL

X304_DEVEL: PVT

ALTERNATE

ENG SNS LOADI SNS, OTHERI SNS, DDRI SNS, TBTI SNS, BMONI SNS, TPADI SNS
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
337500107 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 TI 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 Buil ds)
TBT
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
341800192 1 T29, EPROM FALCON RIDGE (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 BQOVB

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

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

RAM 8G_SAMSUNG 1866 8G_SAMBUNG 1866, RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFGD: H

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

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

Strategic Silicon
PART# STRATEG C VALUE | COMVENT
337S00068| 08 cPU
337S00069| 08 cPU
337S00070( 08 cPU
337S00071| 08 CcPU
353500200 07 TPAD ELEC FUSE
333s0786 07 SYS MEMORY HYNI X
333s0784 07 SYS MEMORY HYNI X
333s0792 07 SYS MEMORY M CRON
333S0790 07 SYS MEMORY M CRON
333500004 07 SYS MEMORY SAMBUNG
311S0597 02 KEYBOARD | 2C EXPANDER
35980197 | 01 GREEN CLOCK
33851247 01 FALCON RI DGE
35383931 | 01 TBT PWR MUX
35383812 | 01 TBT MUX
35383814 | 01 TBT MUX
353800095 01 DDC CROSSBAR
35383328 | 01 DDC CROSSBAR
343S0511 01 PCI E DELAY I C
33851264 | 01 s2
333sS0700 | 01 S2 MEMORY
333S0704 | 01 S2 MEMORY
353583054 01 USB POVER/ SAFETY
343S0649 | 01 SMC RESET CHI P
35354080 | 01 AUDI O
353sS2888 | 01 AUDI O AMPS
35352958 01 AUDI O AMPS
35382929 | 01 BAT CHARGER
353500036 01 VR12. 6 CONTROLLER
35354160 | 01 BEN
343S0666 | 01 SAK, HDM SELECT
34153982 01 sMc
341S00192| 01 T29 ROM
341800235 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, LPDORG- 1600, 178P FEGA w2300, 2400, uesoo, oo | CRI TI CAL| 16G_HYNI X_1600
333S0784 | 4 1 G, SORAM 25nm 32, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 16G_HYNI X_1866
333S0785 | 4 1 G, SORAM 20nm 16G, LPDORG- 1600, 178P FEGA w2300, 2aco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1600
333S0786 | 4 1 G, SORAM 2nm 16G, LPDORG- 1866, 178P FEGA w2300, zaco, uesoo, oo | CRI TI CAL| 8G_HYNI X_1866
33350787 4 1 G, SORAM 20nm 8G, LPDORG- 1600, 178P FEGA w2300, wzaco, uesoo, oo | CRI TI CAL| 4G_HYNI X_1600
333S0788 | 4 1 G, SORAM 20nm 8G, LPDORG- 1866, 178P FEGA w2300, 2aco, 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 w300, 2400, uzsoo, oo | CRI TI CAL| 16G_ELPI DA_1866
333S0791 4 1 G, SORAM 25nm 16Gb, LPDDRG- 1600, 178P FEGA w300, zaco, uesoo, oo | CRI TI CAL| 8G_ELPI DA_1600
333S0792 4 1 G, SORAM 25nm 16G, LPDORG- 1866, 178P FEGA w2300, zaco, 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 |G, SDRAM 25nm 8G, LPDORG- 1866, 178P FEGA w300, 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| bt ESIEAS I
333S00004| 4 | 1c somm o som oo somm 170m ren | czomm. w0, mano oo | ORI T1 CAL| 8G_SAVBUNG 1866 BOM Confi gurati on
333S00001| 4 |G, SORAM 23nm 8G, LPDORG- 1600, 178P FEGA w2300, zaco, uzsoo, oo | CRI TI CAL | 4G_SAMBUNG_1600
333500002 4 . oot 23 060, LPoDR. 1000, 1707 Fon w2200, wso0, o0, weo | CRI TI CAL| 4G_SAVBUNG 1866 d}@ Appl e Inc. ——
SZ DRAM Par t S NOTI CE OF PROPRI ETARY PROPERTY: - -
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON HE POSLOSIR AGREES 1O THE FOLLOW NG
| 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

8

7

4

2

WWW . AliSaler.

om




8 7 6 5 4 3 2 1

BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE 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 To750481 | 19750480 AL Epson alt to NDK
639- 00774 M_B, BDW2+3, 2. 7GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM 8G ELPI DA 1866 15250461 | 15251645 AL Qyntec alt to Vishay
D 639- 00775 M.B, BDV2+3, 2. 7GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 7G, RAM _16G_ELPI DA_1866 37651080 | 37650820 AL Diodes alt to On Seni
639- 00776 M_B, BDW2+3, 2. 7GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOMV CPU_BDW3: 2. 7G, RAM_8G_SAMSUNG_1866
639- 00777 M_B, BDW2+3, 2. 9GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 8G HYNI X_1866 13850725 | 13850724 AL Samsung alt to Mirata
639- 00778 M_B, BDW2+3, 2. 9GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _HYNI X_1866 +7os00074 | 37650855 AL Toshiba alt for Diodes Dual
639- 00779 M_B, BDW2+3, 2. 9GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 2. 9G, RAM 8G ELPI DA 1866 37651129 | 37650855 AL NXP Alt for Diodes Dual
639- 00780 M_B, BDW2+3, 2. 9GHz, 16GB- EP- 1866, X304 BASE_BOW DEVEL_BOM CPU_BDW23: 2. 9G, RAM 16G _ELPI DA_1866 37651089 | 37651128 AL NXP Alt for Diodes Single
639- 00781 M_.B, BDW2+3, 2. 9GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOV CPU_BDW3: 2. 9G, RAM_8G_SAMSUNG_1866 35353452 | 35351286 ALL Maxi malt to M crochip
639- 00782 M_B, BDW2+3, 3. 1GHz, 8GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 8G HYNI X_1866
639- 00783 M_B, BDW2+3, 3. 1GHz, 16GB- HY- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G _HYNI X_1866 12850364 | 12850264 AL Sanyo 2nd Factory alt
639- 00784 M_.B, BDW2+3, 3. 1GHz, 8GB- EP- 1866, X304 BASE_BOM DEVEL_BOV| CPU_BDW23: 3. 1G, RAM _8G_ELPI DA_1866 10750254 | 10750241 ALL oyntec alt to TFT _—
639- 00785 M_B, BDW2+3, 3. 1GHz, 16GB- EP- 1866, X304 BASE_BOM DEVEL_BOM CPU_BDW23: 3. 1G, RAM 16G ELPI DA 1866 13850843 | 13850674 AL Samsung alt to Mirata (BKLT)
639- 00786 M_.B, BDW2+3, 3. 1GHz, 8GB- SM 1866, X304 BASE_BOM DEVEL_BOMV CPU_BDW23: 3. 1G, RAM_8G_SAMSUNG_1866
138S0846 | 138S0811 ALL Sanmsung alt to Murata (BKLT)
197S0542 | 19750544 ALL NDK alt to TXC
197S0545 | 19750544 ALL Epson alt to TXC
107S0248 | 107S0250 ALL TFT alt to Cyntec
127S0164 | 127S0162 ALL Rohm alt to Vishay
C 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 Miurata, TDK
15580694 | 15550387 ALL Murata alt to TDK
15580660 | 15550513 ALL Murata alt to TDK
740800003 | 740S0135 ALL AEM alt to Tyco
138S0738 | 13851101 ALL Sansung alt to Murata for LCD BKL caps
353500095 | 35353328 ALL Pericomalt to TI
311S00007 31150426 ALL Di odes alt to NXP
BOM NUVBER BOM NAVE BOM OPTI ONS 128S0398 | 12850220 ALL Kenet alt to Sanyo
639- 00035 | PCBA, MLB, NO CPU, X304 BASE_BOW DEVEL_BOW RAM 8G HYNI X_1866 12850386 | 12850284 ALL Kemet alt to Sanyo
639-00036 | PCBA, MLB, CPU SOCKET, X304 BASE_BOM DEVEL_BOM CPU_SOCKET, RAM 8G_HYNI X_1866 12850397 | 12850325 ALL Kemet alt to Sanyo
685- 1318 VCORE FET, VSHY, X304 VCORE_FET: VSHY 377s00011 | 37750184 ALL Infineon alt to Infineon
685- 00022 VOORE FET, ONSM |, X304 VCORE_FET: ONSM 377S0155 | 37750184 ALL On Senmi alt to Infineon
B 15550914 | 155S0897 ALL Panasonic alt to TDK
37150558 | 371S0713 ALL ST Mcro alt to Diodes
128S0436 | 128S0392 ALL Kenet alt to Sanyo
128S0445 | 12850392 ALL Panasonic alt to Sanyo
353500034 | 35352220 ALL Pericomalt to Fairchild
311800014 | 311S0515 ALL Diodes alt to NXP
311800008 | 311S0271 ALL Diodes alt to NXP
197S0479 | 19750478 ALL Epson alt to NDK
311800013 | 311S0508 ALL Diodes alt to NXP
376500014 | 376S0761 ALL Toshiba alt to Vishay =
371800019 | 371S0463 ALL Rohm alt to Rohm
371800018 | 371S0619 ALL Rohm alt to Rohm
311800015 | 311S0450 ALL Diodes alt to NXP
371800017 | 371S0749 ALL Diodes alt to Onsem
Alternate Parts
AT NOVBER | ALTERATE FOR| BOwM T O e s | canents: 353500107 | 353S3239 | ANY ALL Onsem alt to Intersil
PART NOVBER 107500024 | 107S0226 ALL Yageo alt to Cyntec
A 685-00022 | 685-1318 ALL ms-em alt to Vi s-hay for CPU Core Msfets 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 :\:Als,LTtER:JM SYNC_DATE=09/ 04/ 2012
353500135 | 35352220 ALL Onsenm alt to Fairchild BOVI Conf | gur at | on
353500133 | 35352741 ALL Onseni alt to TI st Appl e 1 nc
131500040 | 131S00041 ALL Murata alt to Taiyo Yuden o . v . 0.0
107500015 | 107S00011 ALL TFT alt to Cyntec NOT! CE OF PROPRI ETARY PROPERTY: —
107s00031 | 107S00032 ALL TFT alt to Cyntec THELNEORVATLON CONTA| NED HEREI N | S THE
107500029 | 107S00030 ALL TFT alt to Cyntec T e o e e
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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USB Cage

Mounting Holes & Slots
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0
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ZT0413
6. 19X4. 60- SNOWAN
T
ZT10414
6. 19X4. 60- SNOWAN

THO400
1TH» NSP
SL-1.1X0.5-1.4x0.8
THO403
1TH» NSP
SL-1.1X0.5-1.4x0.8
THO404
1TH» NSP

SL-1.1XO0. 45-1. 4x0. 75

THO405

TH- NSP

SL-1.1X0. 45-1. 4x0. 75

Rubber Mount

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

SH0462
2.90D1. 21 D- 1. 35H SM

1

2

SH0464
2.90DL. 2| D- 1. 35H SM

%

SHO0466
2.90DL. 2| D- 1. 35H SM

%

468
2.90DL. 2| D- 1. 35H SM

-,'NHU)
5

1
SH0450
SM

d Cans

SHI ELD- FENCE- MLB- T29- X304

TBT Cage

ABOVE GUMSTI CK CARD I N M DDLE OF BOARD

(998-1195)

SNOWVAN- SHAPED SLOT AT LEFT OF MEMORY BANK

(998-5879)

SNOWVAN- SHAPED SLOT AT RI GAT OF MEMORY BANK

(998-5879)

Upper TBT can Ground sl ot

(862-0118)

Lower TBT can Ground sl ot

(862-0118)

USB can Ground sl ot
(998-3975)

USB can Ground sl ot
(998-3975)

1
2.9001. 21 D- 1. 35H SM

il 8,
T
>

465
2.9001. 21 D- 1. 35H SM

-.'NHU)
&

SH0463
2.90DL. 2| D- 1. 35H SM

%

SH0467

2.9001. 21 D- 1. 35H SM

%

SH0469
2.90D1. 2| D- 1. 35H SM

%

St andof fs (860-1448)

THERMAL MODULE STANDOFF ( 860- 00165)

SH0420 SHO421
4.50D1. 851 D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM

1 1

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

1 1

Rl O FLEX BRACKET BOSSES (860- 00166)

SH0443
3.50D1. 851 D- 2. OH
1

Menory Shield CAN (806-00037)

SH0452
SM
SHLD- FENCE- M_B- DRAM X304
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A A A A S A A A A SN NN SN S S & @ o) o] o | of of of eof oof < | <] < ] < < < <] <| B 0| ] w| B] W] V] | 6| b 6| ©| ©f O S

T

SSD STANDOFF (860- 00164)

SHO0440
5.00D2. OH
1

1

POGO PI NS (870- 00607)

SH0435 & SHO436 renoved.

SHO0432 SHO433
POGO 2. 30D- 5. 5H- X304 POGO 2. 30D- 5. 5H X304

—©

| PD FLEX BRACKET BOSSES (860- 00166)

SHO471
3.50D1. 851 D- 2. OH

1

BOM_COST_GROUP=PD PARTS

FAN STANDOFF (860-00183)

SHO441

STDOFF- 4. 51 D1. 73H- SM

ISYNC MASTER=LDUNN _J44

SYNC DATE=01/13/2013

TTILE

PD Parts
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OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
2C+GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
725 DP_TBTSNKO_M._C N<0> C54 | poi 1_TXNO EoP_TxN0 | 45 g DP INT M. C N<O> rpm o5 1
D 7 s DP_TBTSNKO_M.__C P<0> CS5 | ppi1_TXPO EoP_TxPo | B46 g DP INT M. C P<O> mom s v
7 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ A7 g DP INT M. C N<1> rmy o507
BT Sk © 728 DP_TBTSNKO M._C P<1> C58 | ppi 1 TxPL EDP_TXP1 L‘M&@ o5 77
s DP_TBTSNKO_M._C N<2> BS5 | ppi1_Txne eop Txe | A7 DP INT M. C N<2> Internal panel
s DP_TBTSNKO_M__C P<2> 755 | por 1 TXP2 > o 7
- EDP_TxP2 | A6 DP_INT_M._C P<2> o 7
77 25 DP_TBTSNKO M._C N<3> AS7 | DDl 1_TXN3 -
O DP_TBISNKO_M._C P<3> e 857 ] oo 1 1w e 1 BTN M paa T
7 s - . 3l Eop TxP3 [B29 g DP INT_M._C P<3> o oo
60 =DP_TBTSNK1 N<O> 1 | Dbl 2_TXNO
60 =DP_TBTSNK1_M._C P<0> C50 | ppi 2_TxPO
o =DP_TBTSNK1 M._C N<1> C53 | ppl 2_TXNL EDP_AUXN | 245 g DP I NT AUXCH C N emmy o5+
o =DP_TBTSNK1 _M__C P<1> BS54 | ppi2_TxP1 EDP_AUXP | B45 -~ DP_I NT_AUXCH C P D o5 7
TBT Sink 1 . =DP_TBTSNK1_M._C N<2> 49 | ppy 2_Txne B
(Mxed wi th HOM w0 =DP_TBTSNK1_M._C P<2> B50 | ppi 2_TxP2
if necessary) o =DP_TBTSNK1 M._C N<3> A53 | ppi 2_TXNS EDP_RoOWP | D20 s MCP_EDP_RCOVP
o @m—=DP_TBTSNK1 M._C P<3> o B |ppi2 1xr3 EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
OM T_TABLE Each corner of CPU has two testpoints.
CRI Tl CAL N X
00500 QO her corner test signals connected in
” dai sy-chain fashion. Continuity should
C BROAI?%IZ_ wT exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AWP_AY2 TRUE  AY2 | pal SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE __MCP_DC A3_B3 s
s _MCP_DC AWB_AY3 TRUE __AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF[ A4 MCP_DC A4 I TPO500
TPO531_aet MCP_DC AY60 AYG0 | pal sY_cHAI N_NCTF 260 MCP DC A60 TP-P6
P65, _MOP_DC AW1 _AY61 tmE AL | pa sy cHAl N NCTF DAISY_CHA! N_NCTF ‘a» TP0510
AY62 b - DAI'SY CHAIN NCTFL. 261 trye  MCP_DC A61_B61 . TP-P6
s _MCP_DC AWS2_ AY62 TRUE DAl SY_CHAI N_NCTF 762 MCP_DC_A62 —i™ TPO511
- MCP_DC B2 B2 | pa sy_cHAI NNCTF oDl v NCP JP-P6
TPO501.g% , _MCP_DC A3_B3 TRUE B3 | pal sy_CHAI N_NCTF DAl SY_CHAI N_NCTR NCP L AVl lom TP0520
MCP_DC A6L B61  tmie  PBSL| pa sy oHal NNCTF DAl SY_CHal N NCTFL 20 T Iy
° 563 - - DAISY_CHAIN NCTF A2 e MCP_DC AW2_AY2 . —m» TP0521
MCP_DC B62_B63 TRk DAI SY_CHAI N_NCTF A NCP TP-Fe
[ B63 - o DAl SY_CHAI N_NCTF TRUE DC_AVB_AY3 s
S aS = DAl SY_CHAI N_NCTF DAI'SY CHAIN NCTF A1 trye  MCP_DC AWE1_AY61
| B— PPyl at Sv_or N NCTH ST DG AVDZAYE2.
a | AVG3 A
DAl SY_CHAI N_NCTH| DC_AV63 T@P_ 2s TP0530
OM T_TABLE
CRI TI CAL
U0500
B BROADWELL- ULT
2qygr2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC& RSVD RSVD&(NC
NCsEY44 | RsvD RsVDL 28 o \c
NC& RSVD RSVDLoxNC
NCXE RSVD RSVD&)Q\K:
NCx22L | RsvD RsVDLAP7 o N
RSVO Au13:m
rsvol Au1§:m
RSVO Avu?:m
RSVO AVIZS m—
AN
A 'SYNC MASTER=J41 SYNC_DATE=10/ 23/ 201
I'P!!g e
CPU GFX, NCTF, RSVD ]
T O y
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OM T_TABLE
CRI TI CAL
|9,01]0)
D BROADWELL- ULT
2Gq2
68 55 17 16 15 5 _=PP1VO5_S0_CPU_ VCCST Nex 2L Proc_peTECT+ sz oF 19 PROV-562 oy XDP_CPU PRDY L gy vo s
(ry  PREQr[KE2 XDP_CPU PREQ L 16 73
& - CPU_CATERR L o [01 cATERR: 3
1 28% s (py  PROC_Tek| _E60 XDP_CPU_TCK 16 73
HF 73 aa@UPEC'—‘_.ﬂ PECI 1Py PROC,TMSLM@ 16 73
(1Py  PROC_TRST* |5E39 XDP. TRST_L 16
73 55 39 38 PROCHOT*  THERMAL |
8w 2 ey PRCTDI|FES o, XDP CPU TDI am e 7
o CPU PWRGD 51 | PROCPVRGD g = PROC_TDA P62 XDP_CPU TDO oo e
s CPU_SM_RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP_BPM L<0> 16 73
1> CPU_SM_RCOMP<1> o 2V50 | sy roower ey BPMLY B0 XDP_BPM L<1> e
s CPU_SM RCOWP<2> - AU61 | 5 RoOVP2 Py BPMR*[HEL XDP_BPM L<2> 16 73
(P BPMB* 502 XDP_BPM L<3> 75
R0650'| R0O651'| R0652' R0620* o oomp—=MEM RESET L —2V15 SM DRAMVRST* E Py BPMA* SO XDP_BPM L<4> 1673
209 12201. 1000 lOoK Py BPMB* 563 XDP_BPM L<5> 16 73
1/ 200 1/ 200 1/ 200 1/ 200 v MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1Py  BPMB* |3K60 XDP_BPM L<6> 16 73
201, 201, 201, 201, ey BP0l g g XDP BPM L<7> s
PLACE_NEAR=U0500. AUGO: 12. 7mm
U ACE. NEAFLD500. AV60: 12. 7m
bUACE. NEAFEU0500. AUB1: 12. 7mm L
BUACE NEAR=U0800. CB1: 12. 7mm "=
OM T_TABLE
CRI TI CAL
U500
BROADWELL- ULT
2C+GT2
SYM 19 OF 19
7316 6 CPU_CFG<0> ACBO | cF@ (1py  RESERVED RSVD_TpP| AV63 TP_MCP_RSVD_AV63
73 16 & CPU CFG<1> ACB2 | cral (1py RsvD_TP|_AYS3 TP_MCP_RSVD AU63
73 16, CPU_CFG<2> ACE3 | cr@ (1ry
73 18 CPU_CFG<3> AAB3 | cE@a (1py RsvD_TP|_63 TP_MCP_RSVD C63
73 16 & CPU_CFG<4> AAGO | e (1py RsvD_TpP| %62 TP_MCP_RSVD C62
73 16, CPU_CFG<5> Y62 | oras 1y
73 m@%& CFGB (1Py RSVDiB43B4;3)<NC
73 16, 7> Y60 | crar (1py
73 16 6, CPU_CFG<8> V62 | cras (1py RSVD_TP| AS51 TP_MCP_RSVD A51
73 16 SM CF@ 1Py RSVD_TP| B51 TP_MCP_RSVD B51
B 75 16 6, 10> V60 | cFGLO (1py
1o 1o CPU CFG<11> U0 | cra1 (e RsvD, TP|_L60 TP_MCP_RSVD _L60
73 15 CPU CFG<12> T63 | crat2 (1ey
73 15 CPU_CFG<13> T62 | craL3 (iry RsvDL NGO o\
73 15 CPU CFG<14> T61 | craia (1ey
e e e e e e e e d o f ol d e e e d e e e d e d e e e e e s 7@y CPU CFG15> g T60 fcrais ey RrevD V23 o \c
| CFG<10>: SAFE MODE BOOT 1 = NORVAL CPERATION 0 = POAER FEATURES NOT ACTI VE ) CPU CEG<16> 2262 | crne RsVDL Y22 o \C
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D ) 7 e CPU CFG<18> 3 | et i
' OFG<8> : ALLOWNOA ON LOCKED UNITS 1 = NORVAL CPERATION 0 = NOA ALWAYS UNLOCKED . " CPU CEG<17> 2261 | s PROC_CPI _OOMP| AYL5 = CPU_OP| _RCOMVP
' CFGe4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED , D S rae19s " w2 Galo (e
' CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE . nu@DPUCFC19> 5 P2 (e RevDL AV6Z (o 'R0690
| CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crG_RCOWP RsvDL D58 o (o %;Z 9
................................................... 1 ‘é
5 ow
These can be pl aced close to J1800 NCx——— RSVD vss| P22 2201
and are only for debug access NC)% RSVD vss| 21
CPU_CFG<10> ¢ 15 7 NCX 75| VD L =
CPU_CFG<9> ¢ 11 NCXrg ~oVD rsvol P20 -
CPU CFG<8> i+ NCx515] R0 X NC
CPU_CFG1> 11 m PCH TD | REF 212 o | e RVDL 20 5eNC
CPU_CFG<0> ¢ 10 5 AL
NOSTUFF | | HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG8Q ROG85
R0640* 'R0639 R0638* '’R0631 |'R0630 1/ 280 1% 0w
1K 1K 1K 1K 1K 2
1/ 20 Eé‘éow 1/ 20 Eé‘éow Eé‘éow 2 2201
A 201, 5201 201, 5201 2201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid =
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).
—CPU_CFG<4>5 1 7
EDP
'R0634
1K
ow
5201

BOM_COST_GROUP=CPU
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CPU M sc, JTAG CFG RSVD
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OM T_TABLE
CRI TI CAL
o ngay VEM A DOO> oy A3 fsn 20U _CLKo* A7 MEM A CLK N<O> 20 2
D TNENCA DO 1> gy 67 | sa g BROADVELL- UL ST Paver MEM A_CLK_P<0> o
76 71 mM SA D@ B SA_CLK1* MD—‘AM@ 21 24
wnogory MEMA D3> oo g AG2lgapg  S™M3 F 10 g gl A6 O VEM A CLK P<1> g
76 71 m@MAM“A_Hﬁl SA D4
o oces VEM A DOSB> g A0 | sp s < oAU o NEMA CKE<O> g
o 0@y NVEM A DO<6> o g AKEL 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 oap g Ao A4S o NEMA CKE<3> ...
e oS VEM A_DO<9> g AWZ ]| s op
7o ngary MEM A DOS10> g g AP63 | sp paio & SA_Csor [,AP33 MEM A_CS L<0> _—
o oceS VEM A DOS11> o 7967 | sa pout g sAcs1pA®2 o MEMA CS L<l>  qp..
76 71 m@M“A_W SA DQL2 g
o 1 roces VEM A DO<13> @ A0 | sp pns sacoro[ A2 =MEM A COT<0>  gryo
76 71 mM SA_DQL4 LPDDR3.
76 71 mM SA_DQL5 caBs  SA_RAS* W:D_‘Mm 70
o e E VEM A DO<16> g P58 | saparc e SAVELAEI O SMEMAVEL
76 71 m@w SA_DQL7 caBl SA_CAS* DALG;.._:NQA_A_SE_L—@ 0
76 71 70®M~A_NB7 SA_DQL8
76 71 m@w SA_DQL9 cama SA_BAO| AU3S =MEM A BA<0O> 70
o oS VEM A DO<20> g ALSE | sa popo cen A Bal| AV3S =MEM A BA<1> .
o 1 oces NEM A DO<21> o AK53 | sp popt ove samo[ AL O —MEMA BA<P> gl
76 71 m@w SA D2
76 71 mM SA_DR3 came SA_Mao| AU36 =VEM A A<0O> 70
o 1 oceS NEM A DO<24> g 7955 | sp pps e saw[ AT o SMEMA A<l> i,
76 71 mM SA_DQR5 ces  SA_MAz| AR38 =MEM A _A<2> 70
76 71 m@M“A_W SA_DR6 revol  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 70®M_A_M>_~ﬁ SA_DQR8 cmo  SA Mas| AR36 =MEM A A<5> 70
76 71 mM SA_DR9 w2 SA Mae| AV40 =MVEM A _A<6> 70
76 71 m@w SA_DQBO e SA a7 AVB9 =MEM A _A<7> 70
ooy VEM A DO<B1> o g ANS4 | sp pp1 s SA_Mag| AY39 =NEM_A_A<8> 70
76 71 mM SA_DQ®@B2 cal SA Mag| AU40 =MVEM A _A<9> 70
7oy MEM A DO<33> o g AS |5 peg3 e SA_MALO| AP35 =MEM A _A<10> 7o
76 71 mM SA_D®B4 a7 SA_MALL| AWML =MEM A A<11> 70
o 1 roces VEM A DO<35> @ AV66 | n pps ove A2 AP o SNEMA A<12> g,
76 71 70®M_A_m§>_~ﬂ SA_DQB6 ceo SA_MA1L3| AR3S =MEM A A<13> 70
76 71 70, MEM A 37> AUS8 | sa pQa7 cane SA_MAL4| AV42 =MEM A A<14> 0
76 71 m@Mﬁﬂ SA_DQB8 cAA8 SA,W5AU“=—‘M@ 70
o ocEry—VEM A _DO<30>  qg ASE6 | sp pgo
7 71 70 garyVEM A _DOQ<40> =>4 | sA_DXO SA_DQsNo| AJ61 MEM A N<0> 70 78
ooy NVEM A DOXA1> oy A4 | S DQal SA_DQsN1| AN62 MEM A N<1> 70 78
76 71 m@M SA_DQ42 SA_DQsNz| AVB8 NVEM A N<2> 70 76
76 71 mM SA D43 SA_DQsNa| AMBS NEM A N<3> 70 76
o1 oceS VEM A DO<44> g AV5H | sn pous SA D[ V5T o VEM A DOS N<d> oo
o e E VEM A DO<45> _qa AUBE | sp pois SA_oaos| V53 _ge VEMA DOS N<B> o 1o
o1 e VEM A DO<46> _qa V52 | sp pouc sA_oaENe| A2 oo VEMA_DOS N<6> o v
76 71 m@w SA_DQ47 SA?DQSWﬂ“M@ 70 76
76 71 m@MﬁL‘w SA_ D48
ooy VEM A DOS49> o g A42 |sp porg sA_Dqspo| AJ62 MEM A P<0> 10 76
76 71 70®M~A_M43 SA_DQB0 SAfD@Pl&“M@ 70 76
o1 e E VEM A DOSB1> qa VIS | gp oap: oA o2 A58 oo VEMLA DGS P<2> o
o1 e E VEM A DO<B2> g e A5 | p oap: sA_oera| A58 oo VEMLA DOS P<3> o
o1 gy VEM A DOB3> _qa A3 | sp papa sA_ocePa| AT oo VEMLA DOS P<d> o
o1 e VEM A DO<BA> g A0 | gp oaps s oes| A3 oo VEM A DOS P<b> o
o 1 roces _VEM A DO<B5> @ AWIZ | sn pips SA_ DasPo| AL42_ g0 VEM A DOS P<6> 30
o1 e E VEM A DO<56> g AWI6 | sp o5 sA 0P| A9 e VEMA DOS P<7> o o
76 71 mM SA DQB7
76 71 7o®_|\/ﬂﬂ_ﬁ_m>_~A_M49 SA_DQB8
76 71 mM SA_DQB9
o1 e VEM A DO<60> g A5 | sp pog0 SMVREF A 449 CPU_DI MV VREFCA gy o
AK48
R == =T = e P S VREF Dl AL CPU_ DI MVA VREFDOQ ooy o

B
<
>

76 71 70®M

SA_DQ63 SM_VREF_DQL

APS1 o CPU DI MVB VREFDQ oo o e

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

76 71

)
4

o DQ<0> AY31

AVB1
AY29
AV29
AV31
AU31
AV29
AU29
AY27
AVR7
AY25
AV25
12> Av27

70 [Z)_<13> AU27
7 Cary—MVE DO<14> oy AV25
D DQ<15> o=t AU25
o DO<16> AVR9
70 ay—VEl DQ<17> ¢ AK29
70 &18> AL28

AK28
AR29
21> ANZ9

7o DQ<22> AR28

AP28
24>

F

3 33

3

3 3

3

10>

3

.

FF
SREEREER
=
[
v

B

<KL

3

Fﬁ
SREREEEER
N
(N
v

>
§

3

AR26
26> ARCS

0 DQ<27> AP25

AK26
DO<29> AVR6
AK25
AL25
AY23
AVR3
AY21

FFF

B

<KL
N
v

B

SEEREREEER

3

3

3

:

35>

3

AV23

70 GBS DO<37> AU23
o DO<38> AV21
o VE DO<39> AU21
o DO<40> AY19
0TS DO<41> oo AWO
70D DO<42> AY17

AWLT7
AV19
AUL9

DO<46> AVL7
o VE DO<47> AUL7
70 GBS DO<48> AR2L
o DO<49> AR22
o VE DO<50> AL21
wcay MEM B DOS51> 0 A2 |

AN22
AP21
AK21
K2.

AN20

DO<57> AR20
o VE DO<58> AK18
o DOQ<59> AL18
ocay NEM B DO<60> g AR20 |
ey MEM B DO<61> o g AVEO |
ocay NEM B DO<62> o ARIG |

3

BoEREE
<i<ig

F

FF
SREREEKEER
DD
(G0
121%

B

AEEE
<i<ig

F

3

>

3

SREEEERRELER
00 |00 {0 (00 {00 0O 100 (00 |00 {09 100 {00 00 {0 (00 {00 100 100 {00 03 {0 100 {00 00 {00 |00 {00 0O 100 {00 00 {09 100 {00 |00 {0 {00 {00 100 100 (00 00 {0 100 {00 |00 {00 {00 100 0O 100 {00 00 {0 100 {00 00 {00 (00 {00 100 100 (00 |00

o DO<63> AP18

OM T_TABLE

CRI TI CAL

UJSUU | AVB8 MEM B_CLK_N<O>
SB_DQO SB_CKO 22 24 78
sp_poy BROADVELL- ULT oy oPAree NEM B_CLK_P<0> e
ssoe BRSO seoarpAG8 g NEMB CLK Nel> fynyasars
SB_D®B sB ok A8 g MEM B CLK P<1> ioom 252070
SB_DQt
SB_Db 1] SB?CKEDM—‘—MBM@ 22 24 76
SB_DQ6 4 SB_cKE1| AYSO M B_CKE<1> 22 24 76
SB_DQ7 E SB_CkE2| AM9 MEM B_CKE<2> 25 2476
SB_D@B g SB?O(E3M—‘—MBM@ 23 24 76
SB_DQ
SB_DQL0 % sB_cso* |AMB2 MEM B_CS L<0> 22 23 24 76
SB_DQL1 § sB_Cs1+ K32 MEM B_CS L<1> 22 23 24 76
SB_DQL2 g
SB_DQL3 se_coto| ALS2 g =MEM B ODT<0> om0
SB_DQL4 LpooRs
SB_DQL5 ces SBRASTYAVBS g =MEM B RAS L o
SB_DQL6 cas2  SB_WE* AK‘%::)_.‘ML@ 70
SB_DQL7 cer SBCASTAVBS g =MEM B CAS L
SB_DQ18
SB_DQL9 s SB_BAO| AL3S =MEM B BA<0> 70
SB_DQR0 cass  SB_BAL| AMBE =MEM B BA<1> 70
SB_DR1 cans SB?WAW:—‘M@ 70
SB_DQ2
SB_DQ@3 cmo  SB_MAO| AP40 =MEM B_A<0> 0
SB_DQR4 ces  SB_Ma|ARI0 g SNEM B A<l> @ e
SB_DQ®@5 ces  SB_MAZ| AP42 =MVEM B_A<2> 0
SB_DQR6 revos  SB_MA3| AR42 =MEM B A<3> 70
SB_DQ7 rovos  SB MMl ARAS g =MEM B A<4> =~ v
SB_DQ@8 cmo  SB_Mas| AP4S =MEM B_A<5> 70
SB_DQ@9 cae  SB_Mae| A6 =MEM B _A<6> 7
SB_DQ80 cans  SB_MA7| AY46 =MEM B A<7> 70
SB_DQB1 cass SB_MAB[AYAT =MEM B _A<8> 0
SB_DQ32 can SB_Mag| AUA6 =MEM B A<9> 70
SB_DQB3 casr SB_MALO| AK36 =MEM B _A<10> 70
SB_DQB4 car SB_MAL1| AVAT =MEM B_A<11> 70
SB_DQB5 cane SB_MA12| AUAT =MEM B A<12> 70
SB_DQ36 caso SB_MA13| AK33 =MEM B_A<13> 70
SB_DQ®B7 cme SB_MAl4| AR46 =MEM B_A<14> 0
SB_DGB8 ove SB_Mais| AP46 g =NEM B A<15>  eemvo
SB_DQ39
SB_DQ40 SB_DQsNo| AVBO MEM B N<O> 0 76
SB_DQ¥1 sB_DQen1 | AV26 MEM B N<1> 70 76
SB_DQ42 SB_DQsNz| AN28 MEM B N<2> 0 76
SB_DQ3 SB_DQsNa| AN2S e=pVEM B DOS N<3> D
SB_DQu4 SB_DQsna| AVe2 MEM B N<4> 0 76
SB_DQ45 SB_DQeNs| AV18 o= VEM B DOS N<5> a0
SB_DQ46 SB_DQsNe| AN21 o=pVEM B DOS N<6> D
SB_DQ47 SB DQeN7| ANLE o g MEM B DOS N<7> o
SB_DQ8
SB_DQ49 sB_Dgspo| AV30 MVEM B P<0> 70 76
SB_DGE0 SB_DQsp1| AV26 M B P<1> 70 76
SB_DQ51 SB DQsP2| AMRE o g MEM B DOQS P<2> a0
SB_DGB2 sB_DQsP3| AMBS o g MEM B DOS P<3> o
SB_DQ63 SB,D®F’4£“M@ 70 76
SB_DQB4 SB_DQsPs| AME o g NEM B DOS P<b> o7
SB_DGB5 sB DQsP| AL o g MEM B DOS P<6> 7o
SB_DG56 SB_DQeP7| AMIE o g NEM B DOS P<7> mywos
SB_DQB7
SB_DQE8
SB_DQ69
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63
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ISYNC MASTER=J41
TTILE

CPU LPDDR3 I nte

rf aces
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2

BDW ULT current estimates from Broadwel | 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
20500 =PPVCC _SO_CPU; 10 41 o8
L59 c36
NCx—>2_| RSVD ) ved 32A Max
NOX 356 | v BROADVELL-ULT v
e 10 _=PPVMEM O SO_CPU vod_ 44
1.4A Max (DDR3: 1.5-1.35V) AH26 | yppQ SYM 12 OF 19 vog 48
1.1A Max (LPDDR3: 1.2V) AJB1 | vobQ HSW ULT POAER vog_$52
AI33 | yopg vog 56
AJ37 | vopo vod_E23
ANB3 | \ppo vod_E25
APA3 | yopg ved E27
ARA8 VDDQ vcd E29
AY35 VDDQ vea E31
o 40 10 s _=PPVCC SO_CPU AY40 | oo vog B33
AY44 VDDQ vcd E35
AY50 VDDQ vea E37
ved E39
. F59 E41
PLACE_NEAR=U0500. C50: 50. 8mm 100, .o Ve VoG—3
1/ 2§¥V NCx¢ o] RSVD v
A
w551 56 15 0 o _=PPIVO5_SO_CPU_VOCST _ 201 S vt
7 55 (oo—CPU_VCCSENSE P 33 | voc sense VG5
TP_PPVCCI O SO_CPU e
1 1 . -4 m
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH=0 2 mm NePE23 | Revo ved E53
1 28% Yoo s _PPVCOVP_SO CPlﬁm & >0 | Voo o aut vod_ESS
. — : o E20 E57
25,0 Rog10 .36 Max | oad: 300mA VNRECR W D mm -2 \Flg\C/:IDO\JJJT x: =7
1 s CPU VI DALERT L 1 43 > NOTE: Aliases not used on CPU supply outputs NC. PA23 | pevD ved _F28
> =Y to avoid any extraneous connections. %Xﬁ RSVD ved _F32
120w o F36
RO811 1 s CPU VI DALERT R L 624 Vi DALERT* VG5
s 55 @ CPU_VI DSCLK LAAN2 » CPU VI DSCLK_R 3| vipsak M=
oM » CPU_VI DSQUT_R =03 | Vi DSOUT NS
o¥b1 RO812 R0802.2:  PLACE_NEAR=UDS00. L63: 2. 54mm 7517 16 CPU_VCCST_PWRGD B59 | vocsT_PvireD xm =3
CPU VI DSOUT 1.0 5 R0810.2:  PLACE_NEAR-UDS00. L62: 38. 1mm s 17 @—CPU_ VR _EN o— 20 | VR EN vod 756
D AN ROB00.2:  PLACE_NEAR-ROB10. 1: 2. 54mm 7 CPU_VR _READY > 9 | VR READY el &3
v = s | o i
eomyCPU PWRDEBUG | g ™97 puR pEBUGH vog &7
P62 vss vod_@29
TP_CPU RSVD P60 P60 | rsvp_TP vog_G31
s _TP_CPU RSVD P61 P61 | rsvD TP vod_S33
TP_CPU RSVD N59 N59 | rsvpD TP vod_S35
s _TP_CPU RSVD N61 N61 | RsvD TP ved 87
759 | rsvD vod_G39
NCX——
= NG ADE0 | rsvD ved 41
A9 &3
N2 RSVD veg
AASY | pevD vog 46
NCX——
NGPEEO | Rsvp vod_G47
*AC59 49
NG| RSVD veg
N8 | RsvD vod 1
o 53
OM T_TABLE NCx—eo RSVD Voo =5
T NCy¢———— RSVD v
CRI TI CAL -
o5 55 17 16 15 s 5 _=PPLV Ve vad &7
w1 _=PP1V05_SOSW PCH VCCHSI O K9 | voorsi o BROH.\J@H_Q LT Vocsuss_s| AL =PP3V3_SUS PCH VCCSUS RTC ..« 222mA Max AR2 | yoosT vod_He3
1838mA Max E VCoHS| O 2Gq2 0. 3mA Max( 1] _=PPVRTC GB PCH 1 13 s AE22 | \ocsT veg 323
M | vecHsi o M 12 10 VeerRTg AGLO AE23 | yoesT vog K23
vod Ks7
s _=PP1V0O5_S0_PCH VCCI O HSI O N8 | voc1_os E pcPRT AE? PPVOUT SO0 _PCH DCPRTC BYPASS=U0S00. AET: - 6. 35mm C0892 1 C0891:1: 1 C0890 ABS7 | vee ved L22
2omm M 1] %1 voci os T IR WEES ™ lcosgs e T voo 3
o~ s p 2 1 2 2 2 & AGST | vee vog M7
111 _PPLV W PCH VCCUSB3PLL BL8 | vocusB3pLL g|% Vecsh PR3V3_SUS PLH VOL SHI 1 e ook UF o Y 2 @4 | voc ved P57
41mA Max 18mA Max 2 g\,, 1 BYPASS=U0500. AGLO: : 6. 35mm €28 | vee vog W7
1211 _PP1VO5_SOSW PCH VCCSATA3PLL B11 | voCSATA3PLL V. AGL4 =PP1V05_SOM PCH VCCASW 8 11 68 | eypass=ws00. AG0 6 derm. AL0: 1 & 38mm 32 | vee vod V7
42mA Max vocasw AGL3 | 1g5mA Max[ 1] 1 =
W RSVD on Sawtooth Peak rev 1.0 neyeY20 | vocapLL )
. _PP1VO5_S0_PCH VCCAPLL_OPI AA21 | \ocaPLL E veeipos| 311 =PP1V05_S0_PCH VCC 11 68
57mA Max Vet | vocapLL veepos| HLL 1499mA Max([ 1]
veerpos| HLS
« AES
NCx>22 | pepsuss g xﬁg: AF22 PLACE_NEAR-LDS00. AGLO: 2. 54MM
RO899
AZALI A/ HDA
63 17 1 _=PP3V3R1V5_SO0SW PCH VCCSUSHDA AHL4 | ooHpA HEJ pcPsusByp| AGLY PPVOUT S5 PCH DCPSUSBYP_R 15' 112 PPVOUT_ S5 PCH DCPSUSBYP
11mA Max DCPSUSBYPM RHVE&*W B+¢85 g Power ed in DeepSx ]28 5
A VRM USB2/ AZALI A VOLTAGE=T. 05V 2P VOLTAGEST. 05V 1 C0899
NCY——— DePsus2 v AE9 _ =PP1V05_SOM PCH VCCASW ., 201 \F
vecasw AR 473mA Max( 1] 2 é\g
es 11 _=PP3V3_SUS PCH VCCSUS GPI O A | vocsuss_3 vocasw A8
59mA Max[ 1] AA9 | ycesuss 3 BYPRSS=R0899: L0S00: 2. 54mm
§ pepsust| ADLO, - =
o =PP3V3_S5_PCH VCCDSW AHLO | vecosve_s o ocpsust| A% o \e
114mA Max 6
e 11 _=PP3V3_S0_PCH VCC3 3 _GPI O V8 |vees 3 THERVAL SENSOR
40mA Mex[ 1] Ve |vocs s vocTst_s| 915 =PP1V5_S0_PCH VCCTS .
3mA Max
K14 =
u _PP1V05_S0_PCH_VCC | CC 318 | yeooik VoS 3Te PR3V3_S0_PCH VCCTS e
VCCCLK:  200mA Max K19 | vecaik VOes_3 1mA Max[ 1]
12w _PP1VO5_S0_PCH VCCACLKPLL A20 | ocAcLKPLL SERIAL 10
vocso d 8, =PP3V3R1VB_SO_PCH VCCSDI O ., 4 o |
31mA Max veesDl CEM— SYNC _VASTER=J41 SYNC _DATE=10/ 23/ 201,
e 11 _=PP1VO5_S0_PCH VCCCLK J17 | vecolk X mins
VOCCLK:  200mA Max R21 | yocoLk 8 CPU & PCH Power
T21 | voooLk 2|SuS OSGLLATCR B8 »2ig em ez
NCx L8 | RsvD DOPSUSAI—x NC Appl e Inc 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 | yoosuss_ 3 o] veel os| AGLE =PP1V05_S0_PCH VCCI O USB2 ., THE L NEORVATL ON CONTAI NED HEREI N | S THE
3.3mA Max[ 1] AE21 | yoosus3_3 voct_os| AGL7 | 213ma max( 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP POWER | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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AP22

OM T_TABLE
CRI TI CAL

U0500
BROADVELL- ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

ARI1

ARILS

ARL7

AR23

AR31

AR33

AR39

AR4A3

AR4A9

ARS

AR52

AT13

AT35

AT37

AT40

AT42

AT43

AT46

AT49

AT61

AT62

AT63

AUL

AULG6

AUL8

AU20

AU22

AU24

AU26

AU28

AU30

AU33

AUS1

AUS3

AUS5

AUS7

AUS9

AV14

AV16

AV20

AV24

AV28

AV33

AV34

AV36

AV39

AVA1

AV43

AV46

AV49

OM T_TABLE
CRI TI CAL
U0500
BROADVELL- ULT
g
SYM 14 OF 19
ALl |\ o vss| AI35
ATZ | e vee] AT30
A8 | yes ves AJAT
A2F | oo ves| AT43
A28 | yes ves AJ45
A32 | yes ves| ATET7
A36 | yes ves AJ50
AZ0 | yes ves AJ52
AT | oo ves AJ5Z
AZB | \es ves AJ5G
A52 | yes ves] AJ58
A56 | yes ves AJ60
AAT | yee ves| AJ63
AA5B | yee ves ARZ3
ABIO | yes ves AK3
AB20 | yes ves AKSZ
AB22 | vso ves ALTIO
AB7 | yes ves ALI3
ACET | yes ves ALL7
AD2T | vso ves AL20
AD3 | ves ves AL22
ADB3 | yee ves AL23
AEI0 | yes ves AL26
AE5 | ves ves AL29
AE58 | s ves AL3T
AFTT | yes ves AL33
AFIZ | yes ves AL36
AFIZ | oo ves AL39
AFT5 | yes ves ALA0
AFI7 | ves ves AL45
AFI8 | yes ves] ALAG
AGL | ves ves ALST
AGIT | yes ves AL52
AT | yes ves AL54
A3 | ves ves ALS7
AGE0 | yes ves ALG0
AT | s ves ALBT
A2 | yes ves AML
AGE3 | yes ves AML7
AFLT | yes ves AME3
AFLY | yes ves AMBT
AF2O | s ves] ANG2
AFDZ | oo ves] ANL7
AF2Z | oo ves ANZ3
AF2B | oo ves ANBT
AF30 | yes ves ANBZ
AFBZ | s ves ANBS
AFBZ | oo ves] ANBG
AF3E | yes ves ANBO
AFBB | yee ves ANAD
AFAO | yes ves] ANAZ
AFAZ | yes ves ANA3
AFAZ | oo ves ANAS
AFAD | s ves] ANAG
AF5T | yes ves ANAB
AF53 | yee ves] ANAD
AR5 | yes ves ANGT
AF57 | yes ves ANG2
AJI3 | yes ves ANGO
ATIZ | yes ves ANG3
AJ23 | vee ves] AN7
AJ25 | vee ves APIO
AJ27 | ves ves| API7
AJ29 | vee ves AP20

AV51

AV55

F46

F50

F54

F58

F61

vs vse AV59
ves ves| AV
ves ves| AVLE
ves ves| AVEZ
ves ves| AVB3
ves vss| AVBS
ves ves| AVBT7
VSs VSE AW
ves vae| AWIO
ves Vel A2
ves ves| A
ves Vel AT
ves ves| AVBO
ves ves| AVBT
ves ves| AVBY
ves vas| A0
ves vee AYIT
ves ved AYI6
ves ves| AYIS
ves vee AY22
ves vad AY2Z
ves ves| AY26
ves vas AY30
ves ves| AY33
ves vae| AYZ
ves ves| AY5T
ves ves| AY53
ves ves| AY57
ves ves AY59
ves ves| AY6
ves Ve B20
ves Ve B24
ves ves| B26
ves ves| B28
ves ves| B32
ves ves| B36
Vss VSS B4

VSs VSE B40
VSs VSE B44
VSs VSE B48
ves ves| B52
ves ves| B56
ves ves| BBO
VSs VSE Cl1
VSs VSE C14
VSs VSE Cl8
VSs VSE €20
VSs VSE <25
VSs VSE 27
VSs VSE 38
VSs VSE 39
VSs VSE (&4
ves vee| D12
ves vee| D14
ves ves| D18
vss VSS D2

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

OM T_TABLE
CRI TI CAL
U500
BROADVELL- ULT
2C+GT2
SYM 16 OF 19
vss vss| HL7
Vss vss| 57
vss vss| J10
vss vss| I22
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| 1L
vss vss| 158
Vss vss| U20
Vss vss| U22
Vss vss| U61
Vss vss| U
vss vss| VIO
Vss Vss| ﬁ
Vss Vss| _
Vss Vss|
Vss vss| V22
vss vss| Y10
vss vss| Y59
vss vss| Y63
vSs vss| V58
Vvss 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
1/ 20w
, 201
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8 7 6 5 4 3 2 1
CPU VCC Decoupling
Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
o 4a s _=PPVCC SO _CPU Appl e inpl ement ati on : 18x 22uF 0603 stuff, 80x 22uF 0603 nost uf f
CRITICAL | CRITICAL | CRITICAL| ORI TICAL | CRI TICAL CRITICAL | CRITICAL | ORI TICAL] ORI TICAL| CR TILCAL CRITICAL | CRITICAL] CRITICAL] CRITILCAL| CRTLCAL | ORI T CRI TI CAL
ClOOO (%31(?:01 1 C1002 1 (%31}5)03 1 C1004 1 C1008 1 Clq:09 1 (%3 0 0 |t Cl,QFll 1Cl012 1 C1014 1 C105A ClOSB 1 C105C (%Zl/LS?:SD 1 é?l C 05F
b ) —_— _— — 30k —_— 3Ok ) —_— —_— —_— —_— ) —_— 3Ok ) —_—
gq 3 a0 1= * &rsrorr | gq § . TE T a%zr : Bl o § : ,@QSTUFF S o%z : Q%QSTUF T zr D
D TABLE NOSTUFE T TABLE TABLE NOSTUEE { NO STUEE TABLE TABLE TABLE, TABLE TABLE
CRITICAL | CRITICAL] ORI TICAL| ORI TICAL| CRI TICAL CRITICAL | CRITI CAL CRI TI CAL | CRI TI CAL J:‘
1Cl1018 1019 (1 C1020 (1Cl021 |:Cl1030 1Cl04E | Cl04F 1 C106D 1C106E
%{%/)/UF 4 %& UF UF PF — —L I2PF ——J2PF — L I0UF - PF
—F X8 X8 fﬁ %’yZCERM %’yZCERM 2 %’yZCERM 2 X8 2 8>2CERM —F %’yZCERM
ot TABLE 32 TABLE 32 TABLE &J?zr TABLE
CRI TI CAL CRITICAL | CRITICAL | CRITICAL | CRITICAL CRI TI CAL CRITICAL| CRITICAL| CRITICAL | CRI TICAL
1 ClO7O 1C1072 |1 Cl073 |1 C1074 1 C1075 1C1077 1C1081 ([1Cl082 |1 C1083 C1084
— IO0UF T L TOUF ~ — IOUF —L IoUF ——I0UF "~ — IOUF :: IoPI
Thr 3 i iy W 1 b Tk Tl T —
T TABLE ’STUFF | NG STUEE TABLE NO_STUEE RO STUEE § NO-STUEE NO STUFF
CRITICAL | CRITICAL| CRITICAL| CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL [CRITICAL | CRITICAL | CRI Tl CAL =
1C1085 [1C1086 |1Cl1l087 |+1C1088 ([:1C1089 |t C1090 1 C1091 1 C1092 1 C1093 1 C1094 1C1095 |1 C1096 1 C1097
—1gPF  ——10UF  ——12PF ::% WE - —— 12PF _% L ——1gPF  — - - - % WUF ::% y
e Tl oo [l e o] e T o T Moo T Bl il T i g e
NQ STUEE NO STUEE STUFF NO STUEE | NOSTUI
CRI TI CAL NO STUFF | CRITICAL | NO ST UFF NO STUFF | NO STUFF | NO STUFF CRI TI CAL
C 1 01022 s 01023 1 018:24 s C10F25 s C1026 __1C 0 __1 C1028 1 C1029 1 C10F32 1 C1033 s C1034 s C1|9F35 s C1|9F36 is C1|9F37 1 C1|9F38 C
T T-Th T Th Th Th Th T Ty T thon T Tl T i
§2 TABL 2 2 0402 §2 TABL 0 2 2 2 0402 2 §2 TABL | 2 2 2 2
NO STUFF NO STUFF | NO STUFF NO STUFF | NO STUFF =
is ClL(J?:39 s C1|9F44 is C10F45 is C10F46 s 47 _1C 0 8 C1|9F49
T S e T g e
T 8952 575 CERM 8952 8952 8952 8952 575 CERM
NO STUFF | NO STUFF NO STUFF STUFF NO STUFF CRITICAL | NO STUFF | NO STUFF NO STUFF STUFF |
1C1056 |[1C1057 |1Cl058 |:1C1059 |[1Cl106 063 1 C1064 1 C1065 1C1066 |1C1067 |1Cl068 |1Cl069 | C1098 1 C1099 C109A
e L S e Dqae . D = I L e T
Tl [le ok~ [l [ h Thee T s Tl T FHees Tl T %@w—FX
TABLE
NO STUFF NO STUFF NO STUFF NO STUFF F NO STUFF NO STUFF J:-
1C109B [1C109C |1 Cl09D [t Cl109E |1C10 1C108A |1 ClOSB 1C108C |t C 0 1C108E ([t Cl08F |1Cl10O7A |1Cl07B
- %é%,yF ——1gPF = % WF - —=1gPF = %gg% _— gp': - - %é%,yF - %é?,u :: % WF - = 1gPF  — éa/yF —— 12PF
—F 6(4 2 2 4§é2CERM 2 6(4 2 2 4§é2CERM 2 X 2 4§é2CERM 2 4§é2CERM 2 6(482 2 X 8 2 6(482 2 4§é2CERM 2 6(4 2 2 4§é2CERM
B 1 B
CRI TI CAL =
Clo%:’F‘lo 00450HVI
5 %g, PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
qs oTANT 13850942 18 CAP, CER, 10UF, 20% 4V, X6S, HRZTL, 0402 CRI TI CAL C1000, C1004, C1008, C1012, C1018, C1019, C1020, C1022, C1026, C1034, C1065, C1070, C1074, CLO5A, C105C, C105D, C104F, CLO5F
CPU VDDQ DECOUPLI NG
PPVMEM O SO CPU Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603 N
688 = Appl e i npl enent ati on : 2x 2.2uF 0402, 6x 10uF 0402 CPU VCC m C O u p I I n g |
1C1040 (1Cl041 |1Cl042 (1C1043
ZOO%UF - ZOO%UF - ZOOQ,U ZOO%U Added 2 extra 2.2uF per Harris Beach v0.9 schematic
Th Thi Thu [
J:_ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noi se Fl oor Reasons (Radar # 17754026)
[ic C1050 _L01051_L01052 _]_01L5)F53 1 C1054 _]_01555 [:c1079 C108
A T émst 1 oél%/li(\r)R—lr émst I%o%ﬁfw T%;émxw I%; X5R T %ooe T 5 0G A
0\/' ABL %IC Il\:AISLTtER:Jdl SYNC DATE=10/ 23/ 201
OMTT_TASLE CPU Decoupl i ng
NO STUFF d} Appl e I nc. _ 05 1573 D
-'gg0g0 G001 . o 500
- 1x Bul k nostuff, Harris Beach has 2x nostuff NOTI CE OF PROPRI ETARY PROPERTY:
2 XNE - B2- SM TEE:I NérOT\‘MA ng\chpgg\Tl’\l;AIOl:\lEg)ngREl N IS THE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON T o e L%;&;‘ﬁf"w“ﬁ, encE
13850801 6 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 CRI Tl CAL C1050, C1051, C1052, C1053, C1054, C1055 T T e e 1T I WoLE OR PART
BOM_COST_GROUP=CPU || 1V ALL R GHTS RESERVED
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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)
e 14 s =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

C12061
1e

1Lé/
B 2
oY
BYPASS=L0500, At 6. 35mm
PCH VOCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
e 20 s _=PP3V3R1V8_SO0_PCH VCCSDI O

C1208

BYPASS=U0500. U8: : 6. 35mm

g&"L
2T
S

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

Cl12101:
1

10%

séi,m
402

BYPASS=U0500. AH14: : 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)
s =PP3V3_SO_PCH VCC3_3_GPl O

01212l
X5R- CER%'% I

C1214l
ki I

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

s =PP1V0O5_S0_PCH PLLFI LTERS

??mA Max

s =PP1VO5_SO0SW PCH VCCPLL_HSI O

83mA Max

PART NUMBER

Qry 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 well as fromclarification email,

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

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

s s =PP1VO5_SOM PCH VCCASW

NO_STUFF

C12501 1C1251

22L§°/ ‘Hé%/
X5R- CERgL %
vPASS-1DS00, AED: 12 7oy
RO A M

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

s s =PP1VO5_S0_PCH VCC

BYPASS=U0S00. J11: : 12, 7nm

PCH VCCHSI O BYPASS

C1256 Ji C1257
Ii IUF

Gl

""M

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

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

o s _=PP1V05_S0SW PCH VCCHSI O

BYPASS=U0500. K9: : 6. 35mm

1,9, 2 pp1v PCH_V KPLL_ R 1 2
N 51/§W R . 0603
0 ACGE=T. 05V Cl4277 01

BYPASS=U0500. A20: : 12. 7nm

CRI TI CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
2. 2UH 240MA- 0. 2210HM
VCLTAGE:;. 05V v
C1271 1 1C1272
20% P —— &
X6S 2 2 x V'
o888 088? oy

CEI]_B %L PCH VCCCLK FI LTER/ BYPASS
CH 1.0 /CCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM B vioe a5o58
1,9, 2 _PP1V05 SO PCH VCC | CC R 1 2 a
M - - 0603 VOLTAGE=T. 05V
T AGEST. DSV C1275 C1276 1 1C1277
7\ / 0/_: - ég//'f
2
1280 088§T ] |
1A 2 T "
A YPASS=U0500. J18: : 6 35"’"1___
ECF ori T cAL
NO STUFF PCH OPl VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1VO5 SO _PCH VCCAPLL_OP
1 2
0603 VAL TAGEST, 05V v S7m NBX
NO STUFF | NO STUFF
C1280 Cl12811 1C1282
e 47} %:: _— ig'%"f
2 2 2
CERNLEE CERNLEE 405
EYPASS-UDS00, AR21: ; 12, 7
$H:dos00 et 12 7m
YPASS=U0500. AA21: : 6. 35"’"1___

C1260:| C12611) |:1C1262
s.;g T T Bl o

02-1
OM T_TABLE

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

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

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

PP1VO5

2°/

BYPASS=U0500. B11: : 12. 7nm

C1290 1
gT - 3

NO STUFH
C1291 1

°/

92
o

12
gf

!

1
2

BYPASS-LOS00. BLL: : 12

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

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

BYPASS=U0500. B18: : 12. 7nm

BYPASS=U0500. B18: : 6. 35mm

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

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

)
SOSW PCH VCCUSB3PLL .,

7 41mA Max
Vv

PP1VO5_ S0 PCH VCCACLKPLL
: 31mA Max

)
PP1VO5_S0 _PCH VCC | CC

7

BOM_COST_GROUP=CPU

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

Cl12641
1UF
T
by
BYPASS=U0500. AGL6: : 6. 35mm

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

Cl2661| Cl2671
1})@) 1})@):
el G

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

8 12

8

??mA Max

NC_VASTER=J41

SYNC _DATE=10/ 23/ 201,

TTILE

PCH Decoupl

ng

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APP
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

051-1573

8.

0.0

D

|

8

7

2
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SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

MASTER=J41

SYNC DATE=12/17/ 2012

I SYNC

TTILE

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

T

051- 1573

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

o 13 s _=PPVRTC G3 PCH
OM T_TABLE
. . . . CRI TI CAL
R1300 R1303 R1302 R1301 AVE go500
20K 20K 330K M 7 17 PCH CLK32K RTCX1 RTCX1 BROADVELL- ULT
120w § 50w 1120w 50w 7 PCH CLK32K RTCX2 RTCX2 2C+GI2
2, LYo 201, , %1 SYM B OF 19 PCle Port assignnents:
75 |_PCH | NTRUDER L " 1 NTRUDER SATA_RNO/ PERNG_L3| I 9 PCIE SSD D2R N<3> —_—
E D_D2R_P-
e PCH | NTVRMEN - AV7 | NTVRVEN SATA_RPO/ PERP6_L 3| _Bls - PClI E_SSI <3> Yany B oD Lane 3
0
AV6 . SATA_TNO/ PETN6_L3 E_SSD N<3> 32 71 81
25 PCH SRTCRST L - O SRTCRST E SATA_TPO/ PETP6_L3 > PCIE SSD R2D C P<3> oD 52 o
D s RTC RESET L - AU70 RTCRST*
SATA_RN1/ PERNG_L2 J8 - PCIE SSD D2R N<2> Yany ERER
1 1 E D D2R P<2:
C131%2 i (1:&,:303 7 10 qEHDA BIT QLK R1310 33 IAAAZ s HDA BIT OLK R VB | oA oLk 1 250_ScLk SATA RP1/ PERPG L2l — gu—POESSDDORP<2> ________ermyoe o <SD Lane 2
105 105 PUACE_NEARSL0S0D, AvS: 1 27mm AVLL SATA TN/ PETNG_L2| ALY PCIE SSD R2D C N<2> 27 ane
XGR 2 2 xeR HDA SYNC R1311 33 1 2 HDA SYNC R | =~ g POESSDRIDCP<2> ¢y
XK pri) 75 49 (T} /\/\/\/ = 751, oA X o7 = HDA*SY('}KF?DIP%HS%T?)FW SATA_TP1/ PETP6_L2 32 71 81
PUACE_NEARSL0500, AV11: 1. 27mm
75 40 ¢ogr}—HDA RST L R1312 33 IAAA o s HOA RST R L - AUB | 1pa RST*/ 125 MILK SATA_RN2/ PE%le_‘ég_‘M@u 781
= PLACE. NEARLLDS00, ALB: 1 27mm AY10 of SATARP2/PERPG L1 TO o POESSDDPRP<l> e
HDA _SDI
7T @#‘m :xfzg 2; : izgjxg g| saTa e peTNe_L1| B14 E ssD Nel> wme oD Lanel
69 - = (*R))( < SATA_TP2/ PETP6_L1 PCIE SSD R2D C P<1> 32 71 81
1 PD) . {@b
<
HDA SDOU R1313 33 HDA SDOUT R AUL1 =
7 19 T} AN 201 - HDA SO 220570 & saTA_RNa/ PERNG_LO| FS PCI E_SSD D2R N<O> s 718
PUACE_NEARA500, AULL: 1, 27mm
- PCI E_SSD D2R P<0>
s _TP_PCH | 2S1 TXD AWLO HDA_DOCK_EN*/ | 2S1_TXD SATA_RP3/ PERPG*LO_‘—EH e SSD Lane 0
s _TP_PCH 1 251 SFRM =KGIG HDA_DOCK_RST*/ 1 2S1_SFRM|  SATA Tna/ PETNG_Lo| CL7 PClE SSD R2D C N<0> o ane
SATA_TP3/ PETP6_LO &  PCLE SSD ROD C P<0> oo 22 71
s _TP_PCH 1251 SCLK Y8 li2s1 sak
saTAoGP/ P caa| Y1 o XOP SSD POE3 SEL L am
AU62 . SATA1GP/ GPI 85 XDP. D _PClE2_SEL_L 16
10 [TR)-——XDP_PCH TRST L - Q PCH_TRST SATA2GP/ GPI CB6 @ XDP SSD POIEL SEL L am
73 16 [TRy-—XDP_PCH TCK - E82 | pon ok (e  SATASGP/ GPI 087 ACL e  XDP SSD PCIEQ SEL L o
AD61
72 10 [TRy--XDP PCH TDI - PCH_TDI (1Py saTA_I Rer| A2 o PP1VO5 SOSW PCH VCCSATA3PLL o u
s 10 -X0P_PCH TOO " EBL | b Too
Q 1
7 10 [y XOP_PCH TN 02 | o e (10 g revo L1 ¢ R1370
C WAL | rsvo rovol KL, B
Y01
Nl | rsvo w Bl e enmos0. caz 2 samm
ROOWP PCH _SATA RCOVP
@ POHITAG @ JAF63 [yrae SATA- =
’\K:HAVZ RSVD SATALED* U3 - PCH SATALED L 12
OM T_TABLE
CRI TI CAL
UO500
BROADVELL- ULT
GG
SYM 6 OF 19
s _TP_POIE_CLK100M ENETSDN =33 | ckaur_Pa e N0 0 XTAL24_I %‘%@n s
s _TP_PCIE CLK100M ENETSDP - CLKOUT_PCI E_PO % XTAL24_QUT| 22 g ~ PCHCLKZAMXTALQUT gy ar vs
71 12 _ENETSD CLKREQ L - 2 PoEckr I PO 5 PPLVO5 SO PCH VOCACLKPLL o
o PCI E_CLK100M CAVERA N B41 | o kour_PoE N1 é RSVD_%NC ‘R1380
P PCI E_CLK100M CAVERA P CLKOUT_PCI E_P1 3 revi ML 3, 01K
22 12 [Ty CAMERA CLKREQ L Y5 | po ECLKRQL*/ GPI O19 ;/jjnw
2 PLACE_NEAR=U0500. C26: 2. 54nm
B 51 71 60 ¢OM}—PCLE _CLKI00M AP N - A1 CLKOUT_PCI E_N2 DI FFCLK_BI ASREF| <26 PCH DI FFCLK Bl ASREF
81 71 o0 COOT} PCI E CLK100M AP P - CLKOUT_PCI E_P2
ADL *
o 12 [TEy—AP CLKREQ L - PCI ECLKRQ2* / GPI 020 TesTLon G35 POH TESTLOW C35 RL390 10K iz 2
C34 ?_Lsgl 10K 5% 1/ 20W M- 201
B38 TESTLOW PCH TESTLOW C34 1 2 _
wIppaEaomem o B8 akarraens Hadlpy p-e: Por TESTLOW AKD R1392 10k Nz _T0 T
so _TP_PCI E_CLK100M FWP - CLKOUT_PCl E_P3 TesTLow, A8 PCH TESTLOW ALS R1393 10K DYV 5% 120w W 200
12 _FW CLKREQ L N | Poi ECLKRGE* / GPI 1 e
. POl E_CLK100M TET N A39 | o kout_PoE N4 cLkour_Lpc ol ANLS LPC CLK24M SMC R 17
P @ﬂ_uﬂ—‘_wggg CLKQUT_PCI E_P4 akour Lpe 1| AP15 TP LPC OLK24M LPCPLUS
us N (1 PD- PWRCK) - i
25 12 [rmy—TBT_CLKREQ L PCI ECLKRQ4* / GPI 022
8171 32 PCl E_CLK100M SSD N B37 CLKOUT_PCI E_N5 CLKOUT_| TPXDP_| %‘% 69
8171 32 @E PClI E_CLK100M SSD P - A3T7 CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P| - TP | TPXDP CLK100MP 69
% 12 [y SSD CLKREQ L - 2 | POIECLKROE* / GPI C23
=PP3V3 SO PCH GPI O 13 15 18 26 65 65
R1375 100K 1 > PCH SATALED L
NN —mw " mor ’2
RL340 100K 1znn 2 ENETSD CLKREQ L 2n
R1341 100K 1 AAAZ S% oW W 201 CAVERA CLKREO L 12 33
R1342 20K LAANAZ S% MEow M 201 Ap OLKREQ L 12 66
R1343 100K LAAN2 S% MEOW M 201 pwy o KREQ L 12
R1344 100K LAAN2 S% oW M 201 TRT QLKREQ L 12 25
R1345 10K 3 AAA2 5% 2w W 201 oop o KREQ L 12 a2 '
5% 120w W 201 BOM_COST_ GROUP=CPU

IV ALL RI GHTS RESERVED
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OM T_TABLE
CRI TI CAL
UO500
BROADVELL- ULT
2E&LA2
D SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
o D PCH_SUSACK_L 22 susacks (1PY pswrveN| AW o - PCH DSW/RIVEN
e rmm PMSYSRST L g ASSJsvs meser prvrad AVS o PM DSW PWRGD am e
lati NO STUFF 7 3 17 1 y—PM PCH SYS PVROK g, AR | 5vs purok (1PD-Deepsx) wker A5 o POEWKEL —  amusass R1451
1
SLP_S0# 1sol ation R1400 1+ v prmy_PM_PCH_PVROK o AY7 | pai pvrcx QKRN /P 2| VD g PMOLKRUN L gy 100K
o5 o5 26 15 15 13 12 _=PP3V! P | 1 28% . PM PCH APVWROK ABS5 | apvrok sus_STAT*/ arl os1| AGA . LPC PWRDWN L oo 5 Zjiow
_AL o2t 15 10 15 @y PLT_RESET L o "C7 | pLTRST* susoLi apl o2l AES g, PM CLK32K SUSCLK R o ’
1 C14U%0 o PM RSMRST L AV | svrsT* SLP_S5+/ GPI 063 AP5 . PM SLP_S5_L oo 12 38 6 =
o "= ——=%—"0
2 §g§ CERM w0 PCH_SUSWARN L V24 | suswarne s susPvRDNACK/ GPI B0 SLPsar M6 g PMISIP SA L prvsassss e
1
CRI TI CAL mwwomm PMPWRBIN L g A7 pursrv (1PY spsbATA o PMSLP S3 L [ 15 57 55 38 0a 00 7
7aL¥C1LG08 = 50 as@w‘ﬂA@R%@g/%p%xj) stpapALS o TP PMSLP A L n
2
PM SLP SO L 461420—1 % 27 13 rmy—PM_BATLOW L >N | BaTLON Pl O72 sLp_sus+ yAP4 PM _SLP L g
NG PCH PM SLP_SO_L 23 stp sor stpLav A7 o TP POH SLP LANL
3] 5 o TP_PCH SIP WAN L o AMB |gp wancriceo
(@
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
C BROADVELL- ULT
2E&A2
SYM 9 COF 19
no oy EDP BKLT PWM o B8 e pacn 9 pops CTRLOLK| B9 g DP TBTSNKO DDC CLK____oomy =
<
o 1 qom-EDP_BKLT EN A9 | epp BKLEN % (PREBCTRATA = DP_TBTSNK DATA w0
o =DP TBTSNKI DDC CLK e
1 EDP_PANEL_PWR C6 | epp voDEN — DDPC_CTRLCLK] o
65 13 EOM}—==t AL TVIR > 2 =
o (PB'B%E?%‘S%{A -~ DP_TBTSNK1_DDC DATA > o
261 TBT _PWR REQ L U6 | by roae/ ot 077 E
1 SMC_RUNTI ME SCI _L PI RQB*/ GPI O78 o
30 19 D2 B e et 5 oore_Auxn_CB DP_TBTSNKO_AUXCH C N s
o AUD_| P_PERI PHERAL_DET PIRGC/ GPIOTO | g B ™ _55 TBISNKL AUXCH & N &2
2 15 @—HSSDWT.QZ PI RQD*/ GPI CBO DOPC AUN =2 quuugp=DP_TBTSNKL_AUXCH C N oo
pors_Auxe| B3 DP_TBTSNKO_AUXCH C P 25 77
w TP _PCl _PME L - ADA | pver (1 PY) o DDPC_AUXP) A6 @=p=DP_TBTSNK1 AUXCH C P~ o
nugm CODPWRENL L Jleios
o 13 qoo—DP_AUXCH | SOL_L - aPl B2 DDPBfHF’DLM@ 2
o oo porc_rpo| A8 =DP_TBTSNKI_HPD w
" o AUD_IPHS SWTCHEN g L& cricns e ) D6 o DP INT_HPD p—
=PP3V3_S5_PCH GPIO .
=PP3V. [ ] 12 13 15 10 26 6 o8
R1405 1K 2 PM_PWRBTN L 13 10 30 75
/\/\/\/ 5% 1/20W M 201
R1410 10K 1,pn 2 . PM BATLOW L 1227 3
5% 1/20W M 201
R1452 10K 1pn 2 . PCl E_WAKE L -
5% 1/20W M 201
R1455 10K 2 PM CLKRUN L 1330 1
. ~ /\/\/\/ 5% 1/20W M 201
R1460 100K 1 2 PM SLP_S5 L 13 38 64
RL a% 100K 1 2 z ﬂigx ﬁ ;gi PM SLP_S4 L 13 10 21 37 30 64 o0
R 100K 2 5% PM SLP_S3_L 1317 16 38 04 66 71
K163 100K \I\2 T T T pw e S0 1 B
1 100K % 13 64
;1420 100K 1/\/\/\/2 5% 1720W W 20T M SLP SUS L
EDP_BKLT_EN 1268
I R14371 100K i in S% 1720w M 201 Fpp pPANEL _PWR e
A = NN oW w20t SYNC NVASTER=J A1 SYNC_DATE=02] 217 201
«__zzg 100K 1 2 o BLPVR REQ L 1326 iminz - -
R1 10K 1 2 5% SMC_RUNTIME SCI_L 1230 CH G-
R1 % 100K 1%2 : ﬁm ; ﬁ AUD | P_PERI PHERAL _DET _ ,, P PM PCl / X
100K 7 TN
j' 1/\/\/\/2 5% 17 20W M- 201 SSD_BOOT e Ap le I nc 051-1573
R1445 100K 1\ 2 DD PWR EN L - P - e
RI4246 100K 1 ,\/)\/\72 > 7720w ; 20T Dp AUXCH 1 SO L S 8.0.0
R [ 100K LAAAL > 1720w 20T ENET_LOW PWR o NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 5% T720W M 201 AyD PWR EN
- AN\ 2551 20W—F——20T 13 04 FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
R1 O 100K 1 ’\/\/\/2 AUD | PHS SW TCH EN 137 THE POSESSOR AGREES TO THE FOLLOW NG
5% 17 20W M- 20T | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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

8 7 6 5 4 3 [ 2
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100k pull-up to 3.3V SUS required.

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
TTLE

PCH PCl e, USB, LPC, SPI , SMBus

OV T_TABLE
PCle Port Assignnents: CRI Tl CAL USB Port Assignnents:
. PCl E_TBT_D2R _N<O> F10 [perns_Lo UULUU [ usB2no| ANB USB_EXTA N 35 7
oo POE TBT DPR P<0> 0 E10 | perps 1o BRAQUELL-ULT | pop[ A8 28 USB EXTA P oy oo Bxt A (LS/FS/HS)
Thunderbolt |ane 0 EXT
8171 25 PCl E_TBT D N<O> 23
Pg EToT l?;D g P<8> S5 JPETS L0 SYM 11 OF 19 Uspana | AR B 5 N .
017125 O}——a =121 _NRel o PSU> g | PETP5_LO use2p1| AT7 USB EXTB P Ext B (LS/ FS/HS)
F———y——2= =0 = By o6 7
F8
e e el ae {50 EL .
8171 25 PERP5_L1 usB2p2| AP8 USB BT P 3174 BT
D Thunderbol t | ane 1 o 2 PClE TBT R2D C N<1> B23 PETNS_ L1
wnws @ PO E TBT R2D C P<1> o, A28 IpeTps 11 usB2N3 | ARLO USB IR N o
uss2p3| AT10 USB IR P w0 IR
R PCl E TBT_D2R N<2> HLO | peens L2 e —— <D
81 71 25 m%‘ﬂ PERP5_L2 usB2N4| AMLS USB_TPAD N 36 71 74 Trackpad
Thunderbol t | ane 2 o1 11 25 PCl E TBT R2D C N<2> B21 PETNG_L2 USBZPA%@% 71 74
o m s o PCLE TBT R2D C P<2> - 2L | PETPS_L2 UsB2NS | AML3 TP USB 5N . Unused
AN13 use
017128 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 CANMERAN . )
Thunderbolt |ane 3 o 7 2 PCl E TBT R2D C N<3> B22 PETNG_L3 usB2pe| ANLL TP USB CANERAP w Reserved: Canera
ooy POE TBT_ROD C P<3> o 1| peres 13
uss2N7 | ARL3 TP_USB_SDN . )
81 71 66 PCl E_AP_D2R N - Ot | PERNE usB2p7| AP13 TP USB SDP o Reserved: SD (HS)
o n o PG E_AP_D2R P ; F11 | perp3 w L(TPD)
Ai rPort o1 1166 PCIE AP R2D C N 29 | peTng E g USB3 Port Assignnents:
81 71 66 @w PETP3 USB3W1LM@&S 71 74
ussaRrpP1| H20 B3_EXTA_D2R P 35 71 74
F13
" o PO FWDBRP =ty [ s 52 B3_EXTA_R2D_C Ngopy Ex A (59
o v 60 - PERP4 useaTP1| B34 . USB3_EXTA R2D C P oo s 71 74
Reserved: FireWre - TP _PClE FW R2D CN B29 | perra
« TP_PCIE FW R2D CP A29 | peTps use3rnz| E18 USB3_EXTB D2R N s 717
¢ usearpz| F1E o USB3 EXTB DR P crmes v v
GL7
74 71 66 £Egggg E gg %S :;l = PERNL/ USB3RN3 UssaThe| B33 USB3 EXTB R2D C N o Ext B (SS)
C SD Card Reader 7 e oo B S 2 UER e PERPI/ USB3RPS useaTP2[ A33 g USB3 EXTB R2D C Py oo 1 v
(& Ethernet if combo) 74 66 USB3RPCI E_SD R2D C N C30 | pETNI/ USB3TNG
74 o0 oo—USB3RPCI E_SD R2D C P o— 1| PETPL/ USB3TP3
AJ10
81 71 34 PCl E_CAMERA D2R N F15 | bERN/ USB3RNA USBRBI AS* Pt « PCH USB RBI AS
o PGl E_CAVERA D2R P 15 | perpo/ Usparpa USBRBI AS| 13;@;:%%.:0 AI10: 2. 54mm
Caner a 01 3 PCl E_CAMVERA R2D C N B31 | peThe/ USB3TNA RSVD% 22.6
o as PCI E _CAVERA R2D C P A31 | pETP2/ USB3TP4 RevDl AMLO, o %‘éow
5201
NCx-E25 | RsvD oo/ GPl oo AL3 XDP_USB_EXTA OC L 1516
NCx-—EL3 | RsvD oc1+/ Grl oa1 [ ATL XDP_USB_EXTB OC L 10
11 s _PP1VO5_SOSW PCH VCCUSB3PLL s PCH PCl E_RCOVP A27 | pc E_RCOVP oc2*/ GPl 12| A2 - XDP_USB_EXTC OC L Vani EURU =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 16
R1500*
3. 01K
%
1/ 2|
201, OVl T_TABLE
PLACE_NEAR=L0S00. A27: 2. S4mm CRI T CAL
|8, 9151010
BROADWELL- ULT
2GG12
—~ SYM 7 OF 19
7 71 gy LPC_AD<0> R gzg 33 1 ap2 LPC_AD_R<0> U4 | ABD SVBALERT*/GPI o1l A2 o PCH SVBALERT L 1
LPC AD<1> )1 33 1 2 27 LPC AD R<1> AWL2 || A1
A T 20T | b Al Pope % i1z | | AP2__ g SMBUS PCH CLK  mymyanivs
= 7 g LPG AD<2> RID42 33 1 VY, o7 7720w LPC AD R<2> A2 | o | g SvecLK A2 g K
B 7o 71 snqEryLPC_AD<3> RI543 33 1 o % 1720w LPC_AD R<3> AWL | aps | 3 SVBDATA " umap—SVBUS_PCH DATA oy «: 71
wno qmLPC FRAVE L RISAA 33 a2 ore oo LPCFRAVE R L o AIZ4iemmer g SMOALERT/GPI OGOl A2 g WOL EN s
[ SM_OCLK|_ANL SM._PCH 0_CLK a7s
sy SPLOKR g Milsp ax |7 swonaTA AL o SM.PCH O DATA (i s
1 PU) . n
s ar Pl CSO R L Y7 " SML1ALERT# pul | -up not provided on this
@S——‘_C SPI 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ a0 page, may be wire-ORed into other signals.
Y4 N .
w TP SPI_CS1 L o Yi{spl e SML1CLK_GPI O7s| AU SM. PCH 1 CLK e Ct her vi se,
69 M‘_A@C SPI 7CSZ’* SML1DATA/ GPI WAMA—_“ME 4175
PY T
s v gry--SPL_MOSI_R o=t "2 | SPl_NoSI
(1 POTI PD)
75 A7®M SPI 7M SO o (1 PU 1 PD) <1ch;<% 69
1 PU)
75 47 u@M“_YG SPI_| 2 é (1 PU | PD) CLiDATA&“M 69
TPy
75 47 “@M SPI _| &8 o CL_RST* DAFA_‘% 69
(TPU) -
=PP3V3_SUS_PCH GPI O 68
/\ =PP3V3_SUS _PCH VCC SPl ;. e
R1580 100K LAAAZ XDP_USB_EXTA OC L 1416
RIS81 100K 1\ NA72 oe T20W W 297 Xpp USB EXTB OC L 1416
RIS82 100K 1, \A72 ¢ TF20W W 20T Xpp USB EXTC OC L 116
R1I583 100K . ., % IM20W M 20T e SR EXTD, L 1010
SPI _| O<2> 14 a7 75

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

5% 17 20W NF

20

1 SPI _| O<3>
PCH SMBALERT_ L

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

5% 17 20W NF

20

i\/‘ﬂ_EN

14 47 75

14 71
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS _ s 55 17 16 8 s _—=PP1V0O5_S0_CPU VCCST
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFG0: H
=PP3V3_S0_PCH _GPI O ., 15 15 15 26 s5 s
GPI O12: OV T_TABLE
RAMCFG3: H RAMCFG2: H  RAMCFGL: H : ikl CRI Tl CAL
R1631'| |'*R1636 R1635! : TBT_G®2SX_BI DI R, requires 100k pul I -up to SUS U0500 Ep—— e )
1005 %o(/)OK 10QK RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC BROADVELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
u 2@}@7 Bow 1/2 2@ g RoINcece va =TBT Cl O PLUG EVENT " Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 2 SYM 10 OF 19 T4 LPC SERl Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
XDP_PCH GPI 076 o Pl |omusy colore s SERIRQ % g LPC SERI RO D 5w
D 10 18 XDP_M.B_RANCFGD AR | e s 7 Porce cow AWS . PCH OPI_COWP D
D e E— — rsvoL AF2 PLACE_NEAR=U0500. AWL5: 2. 54mm
5 1010 HDM _TBT MUX_SEL_GPl O12 "M | Lan PHY_PVR CTRU GPI a12 o NC 'R1655
15 16 18 ad - - - < ’\K:
TP_MEM VDD SEL_1V5_L &6 | i o1s (1 PD-RsWRSTH) ‘1‘%‘03
D1600 wiqy XDP LPCPLUS GPIO o Ylleas aspl o_cst/ i ce3l R PCH GSPI0O CS L . 261
w@=1BT_GRSX BIDIR a |>_]rK o . XDP PCH GPl O17 -3 ar GsPI 0_oLK/ aPl ceal L6 PCH GSPIO_CLK 15
BATSEXYATY w15 oy SD_RESET_L P05 | i cpa GBLp—M sar cPt ces NO PCH_GSPI0_M SO - =
18 1615 13 w1 [ SMC WAKE SCI_L - 2’; @GPl 27 (1 PD- DeepSx) BRBLORIDRLL 5T 086 L8 PCH_GSPI 0_MOSI 15
R1600* o TPAD SPI_INT CPICRE L "= G o1 ces aspi 1_cs+/ el os7| RY TPAD SPI_CS L 1557 75
1M s TPAD USB I F EN - o 6 asPi1okeriossl LS o, TPAD SPI_CLK o 5 27 7 _—
v 2B 60 52 15 SSD_PWR_EN "B | o6 N N7
ath, o - Ry Msoricms| N o TPADSPI MSO s
PCH TBT PCl E RESET L - GPI 067 GSPI_MOSI / GPI 090 K2 TPAD SPI  MOSI 15 a7 78 13 15 16 18
= 7 15 qgom—HDD_PWR_EN LCCE Fe e * —
e XDP_SDCONN_STATE_ CHANGE | AT5 | a1 cs0 UARTO_RXD/ GPI mlL‘%@m a
o 15 qom—SD_PWR_EN - PK4 | i oua UARTO_TXDI GPI 092 Kz ¢ HDM TBTMUX_FLAG L s o
215 q@m—TBT_PVR_EN _ AB6 | gp ou7 UARTO_RTS*/ Pl 03| J2 . JTAG | SP_TDO I
W uarTo_cTs* /P ool GL o AP RESET L
1035 q@mXDP_JTAG | SP_TCK - Pl ots B -
1 15 o XDP_JTAG | SP_TDI - 3 lerong 0|0 uamrmi rxcPioo| K4 o PCH UARTLI RXD
- ala
C > Bor w1 oy JTAG TBT TN PCH - P3| oo 8 wennocial @ 4 PCHUARTL TXD Cl
nse 1o rmy—TPADR SPIL_ILINT_L o 15 qom—PCH _HSI O PWR EN - Y2 | hsi 0Py Pl o7 UARTLRST*/GNGZL‘.%m
' R1682 w715 qom—TPAD_SPI | F_EN - 213 erias uARTL CTs* /Pl ca| 94 oo PCH UARTL CTS L .
RAMCE AHA
% g/J%ow e e XDP_MB < - v | o 1 200_spas api o4 F2 PCH |2 DA -
2 ¥oo1 4 15% GPl 25 1 200_scL/ aPl os|_F3 PCH 1 2C0_SCL -
TPAD SPI_INT GPIO46 L .. wis @mCAVERA PAR ENPCH g "™ lpross & PCH | 2C1 SDA
s _TPAD SPI I NT GPl O46 L o AR | e a6 12CL_SDA/GPI OBl —  qm— 1 £s O 15
- F1
ey XDP_MB RANCEGL o AMB g 121 sc/cpior FL o PCH 12C1 SCL .
wicgry XDP MB RAMCFG2 g AV [0 soockeriosa B3 o TBT POC RESET L oy Pull -up on TBT page
215 mSSD_SR EN_L & P2 | pevsLpor cpl ce3 sDoomicrioss| T4 g BT PWRRST L onyusw —t
wi@m AP SOIX WAKE SEL o @A fspo poner EN GPI 070 (F%oﬁWngﬁem—‘w@“ Requi res connection to SMC via 1K series R
SSD RESET_L - L2 | pevsLp1/ ot cas SDI O_D1/ GPI %7%15 n
o0 65 26 10 15 12 12 _=PP3V3_SO_PCH GPI O CAM POl E_RESET_L > "B | pEvsLP2/ P cao soiopecrioss| S ge LCDIRQL ame
PCH TCO TI MER DI SABLE V2 AR By smoosarioso| B2 o LCD PSR EN oo s o0
=PP3V3_S5_PCH_GPI O 15 6
=PP3V3_S3RS4_PCH GPIO R1694
=PP3V3_S3SW SD_RESET o
=PP3V3_S3_PCH GPI O o 10K
=PP3V3_S3RSO_CAMPWREN __,, ., 158w . p !
= 68 65 26 18 15 13 12 _—
B :PP3V3 SO0_PCH GPI O 12 13 15 18 26 65 68 . PP3V EDP SW 1291 o ~ B
=PP3V! RTBTLC P 10 o EE3V3_S0_EDE S VVV PCH GSPI0_CS L 66
15 R1660 100K 1 2
TBTLC for CR SO for RR » PCH GSPIO_CLK RI661 100K 1.V.V\V, 5% Trzow w20t
R1610 100K 1 2 XDP_PCH_GPI O76 1516 s _PCH _GSPI 0_M SO RI662 100K 1 2 %
W\/ 5% 17 20W NF 20T PCH GSPI 0 MOSI R 333 100K 1/\/\/\/2 5% 17 20W NF 20T
R1614 100K 1, p2 XDP_LPCPLUS GPI O 15 16 * . 5% 1720W M 20T
RIGI5 100K 1\ \A2z o 200 W 200 X pp pCH GPI OL7 10 o5 1o TPAD _SPI_CS L "‘“”é 47K AN oo
R1616 100K = —u-B SD RESET L R1616 shoul d al so be stuffed if C % TPADSPIMSO RTBB8 47K SN2 " 4
RT617 100K 1m2 5% TTZ0OW W 20T o e WAKE SO L e pl atform does not use SD card 75 57 15 _TPAD_SPI _NOSI R 1 ATK 12 o0 T2 T 20
R 100K 1 An72 27 200 W 20T TpAD SPI _I NT_L 155671 s 15 _AP_SOI X E_L R1 100K 1 2
RI619 100K 1,z\a2 2% V200 W7 00 TPAD USB | F_EN 15 37 o 15 _HDM TBTMUX_FLAG L 100K 1\ a2 o TTo0W W 207
R16 100K 1 N\ 2 oo 20 g Po—SSD_PWR_EN 1o a2 6 o UARTL RO R1672 100K 1 | % TZW W0t
R1622 100K 1,,p 2 HDD_PWR_EN -  TPCH UARTL TXD R1I673 100K 1m2 5% 7 Z0W WF 20T -
RI623 100K 1 \\A72 0% T20W ™M 20T Xpp SDCONN_STATE _CHANGE L s 1 s _PCH UART1_RTS L R1674 100K LAANZ o% 1reow W 20T
RI624 100K 1,nn2 20 7200 W7 770 SD PR EN 15 6 s PCH UART1 CTS L RI675 100K 1,nn72 2% 7200 77 200
R1625 100K 13 N2 o e —or 1B PYR EN 5 28 . _PCH 1200_SDA R1676 100K 1 2
R1626 100K LAAN2 XDP_JTAG | SP_TCK 15 16 PCH | 2C0_SCL 100K 1 5 5% I720W MF 20T
R1627 100K LAANZ 53" I720W M- 201 xpp JTAG | SP_TDI 15 16 ® NV ~—55 T 20w 20T
R1I628 100K 1\ \\72 o0 T20W W 29T JTAG TBT TVS_PCH s PCH_| 2C1_SDA R1678 100K 1 2
RI1629 100K 1,\x72 % V200 W7 29 PCH HSI O PWR_EN 15 6 . PCH I 2C1_SCL 100K 1 /2 5% 1720 W20
R1630 100K 1\ nn72 >0 200 F 20 TPAD SPI | F_EN 1591 SYe 1T Z0W 20T
R1632 100K 1, n2 SPI ROVl USE_M.B 5471 STUFFED R1632 =
RI633 100K 1nn2 7% 7200 ;/"FF o—CAMERA_PVR EN_PCH 1518
A %g%g iggﬁ LAAA 2o rowr oSSR SR EN_L s 2 SYNC_VASTER=J41 e A
1 2 O% AP_S0I X_WAKE SEL T —
Nz PCH GPI O M SC/ LPI O
10K 2 . "051- 15
R1652 AN 25720 gr— -G SERL RO d} Appl e I nc. 051-1573
R1670 100K 1,,\ 2 o7 mow—r—zo— TAG-L SB_TDO 15 18 ® 7780, 0
R1691 100K LAAA2 BT_PWRRST_L 1571 NOTI CE OF PROPRI ETARY PROPERTY:
5% 1720W W 20T
R1693 100K LAAN 2 ENET_MEDI A_SENSE o PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
5% 1720W W 201 THE POSESSOR AGREES TO THE FOLLOW NG
RL695 100K 1,,n 2 LCD PSR _EN - I} NOT 1O REPRODLGE G O 11
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
_._._ BQ\/ C(BT GQQJPZODU IV ALL RI GHTS RESERVED
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Extra BPM Test points

=PP1V05_S0_XDP

68

Merged (CPU PCH) M cro2- XDP

=PP1V05_S0_CPU_VCCST

68 55 17 15 8 6

CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to mwo XOP CPUTDO  RI810 51 1 ap2 o o
e XDP BPM L<3> TP-PGTpl J1800 support chipset debug. AR s Fosscomm XDP °
XDP BPM L<4> 0P8 803 R1830 DFAORG QORE-0- 4V 7o e SMg—gﬂgl:_|TlBTF!=}§]'TS08'111'E3t>'0_g'g-mn_2/\/\/\/1 5% 17 20W MF 20T
73 6 @—JC@ | = . H Yo
TP-PsTP1804 150 62 M\ 61 . . J_
7 o [T XDP_BPM L<5> > TP1805 ?o"lsw TDI and TMS are terninated in CPU. =
e XDP_BPM L<6> 1 PGTP1806 ZD(é'zLF —.
o > XDP_BPM L<7> {0ty a0 e oqa>XDP_CPU_PREQ L BSEN AN | Tgg A00Ts ool | cBsEN 0 CPU CFG<17> J—
D TP-P6 7 o rmy—XDP_CPU_PRDY L OBSEN Al —— 9005 s OBSEN C1 CPU_CFG<16> ams =
R 7 o
olfe
7 o rmy—CPU_CFG<0> OBSDATA_AQ o—t—00 012 b OBSDATA_C0 CPU_CFG<8> ame
7 s o CPU_CFG<1> OBSDATA Al —— 00 01l OBSDATA C1 CPU CFG<9> ams
14 13
olfe
7 o rmy—CPU_CFG<2> OBSDATA A2 =90 015 gt OBSDATA_C2 CPU_CFG<10> ame
7 o oy CPU_CFG<3> OBSDATA A3 00 01— OBSDATA C3 CPU CFG<11> ame
20| 19
o rmy—XDP_BPM L <0> CBSEN_EO DU Dt P OBSEN [0 CPU_CFG<19> ams
7 o cmy—XDP_BPM L<1> OBSEN B1 200 012% s OBSEN D1 CPU_CFG<18> ame
26| 25
olfe
o CPU_CFGe4> CBSDATA_EO 290 017 _oma OBSDATA_[O0 CPU_CEG<12> am: -
7 o —CPU_CFG<5> OBRSDATA _B1 90 0120 s OBSDATA_D1 CPU_CFG<13> ame
- - o 32 o o3k il -
XDP 7 o —CPU_CFG<6> OBSDATA_B2 =10 0122 ome OBSDATA_ D2 CPU CFG<14> ame
o> CPUVOCST PYRGD _ RI1800 1K a,p2 0 = o P RG> CRSDATA B3 =00 01 —e=e CRSDATA_[33 CPU CPGe152> am: =
= | = . T 2. 54mm Yo
XDP 5 XDP_CPU_VCCST_PWRGD PWRGDY HOOKQ -2 g g ECH | TPCL K/ HOOKA NG
75 38 18 PM PWRBTN_ L R1802 0 1 2 s XDP_CPU_PWRBTN L HOOK1 -2 4 o | TPCIL K#/ HOOKS
= ~J3: 2. 54mm 5% 17 20W NF 0207 - O O - NC
VCC_OBS_AB % N ] VCC_OBS_CD XDP
XDP » @m—CPU_PVR_DEBUG HOOK2 PURERT: D4 RPN RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
7 3 17 13 @omPM PCH_SYS PWROK R1804 o0 DY s XDP_SYS PWROK HOOK3 9007 » DBR#/ HOOK7 XDP_DBRESET L s VYV E‘E;&%EE(_;EESOO?UAE; 2. 54mnm|
° 50 5 o440 NOTE: XDP_DBRESEF_E pul l ed-up to 3.3V on PCH Support Page
n@—=SMBUS_XDP_SDA SDA 2001l o DO XDP_PCH_TDO am e e
 [rm>_=SMBUS_XDP_SCL scL MR D Rl TRSTn | XDP_TRST L
7 10 12 @m XDP_PCH_TCK TCK1 90015 - D XDP_PCH_TDI o 12 1 7
C 710 s qgm—XDP_CPU_TCK . TCKQ 8007 » VG XDP_PCH_TNS oD i 1 75
XDP 60 59 XDP_PRESENT#
16 12 (oom_PCH_JTAGX R1835 o 1MA2~§J XDP XDP XDP ] DP_ XOP RO
Pact RERR=0YB00 28 8mm C18041: 1R1831 C1800: 64/ 63 1C1801 1C1806 ©
0.1UF —— 1K 0. 1UF - O -0, 1UF — 0. 1TUF QL840 ¢
CERNF; /;_ %ﬂlsw CERNF; g)z 51880847 2 o X5R Tz . X5R LOG&%GZ s ©
0201 B2t 0201 01 01 SI GNAL_MODEL=DMNSLO6VK_7 ®
1 1 0{7;'1' » XDP_CPU_TDO ams e
= J_ = ] = N B mm ™ <
XDP_CPU_PRESENT_L - CRI Tl CAL
[yl
8% ¢ .
DNNSLOG&%GZ > 4;9
S| GNAL_MODEL=DWN5L06VK_7
o[ BT o XDP. PCH TRST_L
“PLACE_NEAR=JI800. 53: 28mm © = VAKE_BASE=
— XDP TRST_L .
CRI TI CAL — XDP PCH TRST L e
- [yl
PCH XDP Signal s S
= >
These signals do not connect to XDP connector in this architecture, only accessible . 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 s when Top-Side Probe is used for PCH debug. U JTAG | sol ation —PLACE_NEAR=JTB00. 55 28mm mT[ e 5 XDP_CPU TDI oD © 7
. . s _=PP5V_S0_XDPJTAG SO
PCH XDP Si gnal s Non- XDP Si gnal s ¥ —PP3V3 S5 XDPITAG SOL CRI TI(é:AIzI; .
161 XDP_M.B_RAMCEGD 2 ~
B o 15> lom TP1870 ovne ey B
« o XDP_USB_EXTA CC L e USB_EXTA OC L am s ‘R1845 Y *[ [
. XDP USB EXTB OC L WE_BASE USB EXTB OC L . Cl8451 < TR SI GNAL_MODEL=DMNSLOGVK_7
VAKE_BASE=TROE - @ -4 %’:: U1V8:215 ?‘/M’zow PLCACE_NEAR=JI800. 57: 28mm 2TET 2 XDb_CPU_TMVE oD © 72
w oy XDP_USB_EXTC OC L o» TP1873 Y5R 8%01 2 Ty T s = L 1
1 m-XDP_USB_EXTD OC L o» TP1874 o o0 17 [y ALL_SYS_PWRGD 2o po s XDP_JTAG CPU 1 SOL_L = =PPIVOS_SUS PCH JTAG
15 XDP_SDCONN_STATE CHANGE L — SDCONN_STATE _CHANGE L 1 =
@ AR 2 A e e BASESTROE = NCxL| Ne TS s NG NO STUFF
1 15y XDP_M.B_RAMCFGL > TP1876 @D 7316 12 _P TA R1 _1Kmn2 1
TP-P6 — = : : °
15 15y XDP_M.B_RAMCEG2 15 K XDP
XDP_M B_RAMCEG3 R TP1877 e XOP_ PCH TDO - RI1890 51 o, 5x1
18 15CH) i) TP1878 ] = . TZ8mm P 5% 17 20W MF 20T
TP- P6
> XDP_JTAG | SP_TCK = JTAG | SP_TCK . = roen XOP PCH IOl o RIBIL 51 2 AMA o troow—e—or
12 &1} XDP_SSD PCIE3 SEL L R168T K LAAAZ 5% I/ 20W MF 20T XDP_PCH TMS R1892 51 » xoP 1
Yo 73 16 12
1K . . | = . B mm o
1 o XDP_SSD PCIE2_SEL_L R1882 LAAA2—sotrrow——or—¢ NOTE: Must not short XDP pins toget her! NO STUEF
1 o XDP_SSD PCIEL SEL_L R1883 1K LAANA 2 7210 12 XDP_PCH _TCK R1896 51 - 1
R1884 1K j R 5% 17 20W M- 20T SSD PC‘ £ SEL L - | = . N nill\]o STUFF’::”Q I720W VF 20T
12 XDP_SSD PCI EO_SEL_L 2
< DA L g o XDP_PCH TRST L RIBOT 51 2, A1 \
15y XDP_LPCPLUS GPI O I LPCPLUS GPI O ao - NEARE 5 —28mm q
15 o XDP_PCH_GPI 017 _ 5 =
SE XDP_PCH_GPI O76 gﬁTP1886
A XDP_JTAG | SP_TDI TR P1887 JTAG | SP_TDI
i 1R VARE _BASESTRUE —— oo SYNC MASTER=WERRY J43 SYNC DATE=12/ 21/ 201

Unused & MLB_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 duri ng PCH debug.

powered to avoi d | eakage/ cl anpi ng of signals.
SSD PCI Ex_SEL_L straps are connected via 1K to conmon net.
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug.

NOTE: Should force PCH GPl )47 high to ensure TBT router

BOM_COST_GROUP=CPU SUPPORT

TTILE

CPU/ PCH Mer ged XDP
d} Appl e Inc. ' 1573
[¢]
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8 7 6 5 4 3
System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

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

PCH Reset Button Menory VTT Enabl e Level - Shifter
s _=PPVBAT G3H SYSCLK CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300-ohm & 10uF RC) w17 _=PP3V3_S0_SB_PM
This looks a little pgl y to support No Coin-Cel|: 3.42V G3Hot (no RC) s _=PP1V2_S3_MEM VTITPWRCTL
new and old parts. Wth GeenCLK Rev C 1 —PP3V3 SO MEM VTTPWRCTL
pin 5 nust receive S5 power (Stuff R2042) o 1e _=PP3V3_S5_SYSCLK 1R(';LK995 = o
ol il & o Bior: 3 30 s xOP [oow C19701 ? *R1970
No Coi e el - 3 3V o= R1996 |22 ooaE L VoS 330K ~ TPS51916 Iv( Ih(eak)) = +/- 1uA
- - Vo U1970 1/ 20w ih(min) = 1.8V
D GreenCLK 25M& Power .» =PP3V3_S3RSO_SYSCL KGEN No bypass necessary 75 16 @%ﬁ&; o NIZ)MSSTL?:F::ST L cgymmnis XSR_E%Ol 2 TAAPIOTCF LY 33uW when driven- | ow
Mist be powered if any VDDIOis powered. n 1R1997 . CPU_MEMWVTT_PWR_EN_LSVDDOQ 2|a '|> 4 VEMVIT_PWR _EN
o m MAKE, BASESTROE
CAM XTAL Power s _=PPVDDI O _S3RS0_CAMCLK ~ e 3 % NCx_LINc NG5 s NG L—=_=DDRVTT_EN o =
TBT XTAL Power « =PPVDDI O TBTLC CLK 2 5 VBAT and +V3.3A are %;E‘év > . > =
internally ORed to 23| K PART=SYS RESET )
cl924: C1922 C1902 g | create vob RTCA. i
1 1 1 —
0. 1UF - 0. 1UF L L %‘%\6": U1900 +V3. 3A shoul d be first -
0 —— % —— : Y
. ng > . LgM 2 28 é&, SLGINBL48CY avai |l abl e ~3. 3V power L
201 201 ogol T?:N to reduce VBAT draw.
CRI Tl CAL ~
CKPLUS VAl VE=Pwr Ter n2Gnd 11 Vi cE_25M A 32. 768K| 12 PCH CLK32K RTCX1 - « _=PP5V_S0_PCH STRAP
= A =Pwr Ter J_ 6 |vice_25M B . 'R1920
C1905 = 14 l\vicE 25M C 25M A9 ¢
22l2III3F SYSOLK CLK2EM X2 ngos 25M B 8 NCI SYSCLK CLK25M CANERA 4 0 PCI_I I\/E D S a.bl e St r a,p %9‘)2%5\/
1 74 1 2 7« SYSCLK CLK25EM X2 R . 3 |x2 25M g 15 SYSCLK _CLK25M TBT 25 74 _
0201 cIEJA’ v CRI TI CAL wFw | NO STUFF -x =PPVRT o S GNAL_MODEL=DMNSLOGVK_7 2201
M e - Y1905 M |'R1906 vourl 1 g § For SB RTC Power m%leﬁg{iog § o o SPI_DESCRI PTOR OVERRI DE LS5V
T SM3.2X2.5W iM THRM o >
NCX'=  25. 000MHZ- 12PF- 20PPM E“é%ow ~2L, paD 1C1910 o1 s _=PP3V3RI1V! W PCH V¢ HDA —I- ®
CL906 © amMT ¥ NEEE - S[TT lo | SPI_DESCR PTOR OVERRI DE
9] 2 .. SYSOLK_CLK25M X1 2 5g§1 Le—I"
L NOTE: 30 PPM or better required for RTC accuracy QL9920 pfs
L 3 DMNBLO6VK 7, |
201 = SI GNAL_MODEL=DMNSLO6VK_7 oy o | K
C NC RTC CLK32K RTCX2 . PCH CLK32K RTCX2 am H
PO—' 24M—|Z O’yst al WARE BASESTRUE  NO TEST=TRUE — N 1275
™ sk
s T SPI _DESCRI PTOR OVERRI DE_L L
wre PCH uses HDA_SDO as a power-up strap. |f low, ME functions nornally.
RGP %RigféL 126w R1916 If high, ME is disabled. This allows for full re-flashing of SPl ROM
0%301 NCX NC 24. 000MHZ- 20PPM 6PF %61 M SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:@(Nc 3}2(')x2_50NMSMl % ow Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
Qe |
1|I2 PCH CLK24M XTALI N oo 22 7
T v-bliee VCCST (1.05V SO) PWRGD
= &
PCH 24MHz Cut put s « =PP3V3_S5_CSPWRGD _ -
6815 1655 68
R1927 — LPC CLL(24M SMC 7175 !
s 12 LPC CLK24M SMC R 1A 2 LPC CLK_SMC - C1930¢ R T ca ['R1931
™ PLACE_NEAREUD500. ANIS: 5. Tmm VY V D 0. 1UF::7)—— 10
- /%6 T 74AUPIGO9 1720w
L 1W x5R-8§01 2 \u/: SOT891 2%1
ot 31710 ALL_SYS PWRGD 2]a a CPU_VCCST_PWRGD qrym + 16 75
4 os o0 38 30 15 ry—PMUSLP_S3_L 1ls
-3 |NC
B NC G\D
-
=PP3V42_G3H CSPWRGD P P n e r at I 0 n — PM _PCH APWROK o
5 { —  PM PCH PWROK o 5= 7
_ BYPASS=U1950: : 5MV R
w1 =PP3V3_SO_SB PM . 1880
. Q%lUF
R191':'60K 2 18¥ cermt NO STUFF WF: Do we need this?
o Zg% 0201 ngs%z ZOR_‘]_QGO PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
201, 774ch2033@” 05 u 2§,‘é‘7 %Z’zow CKPLUS. WAl VESUNCONNECTED PI NS 197S0480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MM 85C Y1905
NO STUFF 8 "'Ssor833 0201 0201
64 38 17 16 ALL_SYS_PWRGD 1 1 1 8
A ngSl e I "U1950)7_z= PM SO_PGOOD 57%&/%508@ 505 R1962 SYNC. WASTERCI AL SYNC. DATE=O 1/ 307 201
. 1K ™
CPU VR_READY 1 2 CPUVR _PGOOD R 2 NO STUFF 3 5 SYS PWROK R 1 2 PM PCH SYS_PWROK 13 16 38 75 i
* CI-KE-BASES o8 u1950 303
TSEETTOE % J R1961: o| V12 A en Chi pset Support
CPUVR PGOOD 1/20W 4 1/20W pizivugem eIy : |
= = Ve 10QK \E !
0301 s B 201 Appl e I nc 051-1573 | D
L 2§>1év CKPLUS_WAI VE=UNCONNECTED_PI NS p .
2 8 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
= FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
Sm DEL AYED THE POSESSOR AGREES TO THE FOLLOW NG
75 39 38 27 26 E UJ E@

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 19 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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4

GreenCLK 25MHz Power

7

Pl at f orm Reset Connecti ons NO STUFF
R2840 I 1608 =PP3V3_S0_PCH_GPI O
=PP3V3_S3_SYSCLKGEN ANA — =PP3V3 S3RSO_SYSCLKGEN ., 68 65 26 15 13 12 - = —
5%
e PLT RESET L 10/5%01w PP3V3 §5RSSR$O SYSCLKGEN
NO STUFF NARE BASE=THUE
R2841 R2041/ 2 shoul d b tuffed f Rzil(.)O_‘](_)E1
- shou e stuffed for
o ZPR3Y YSCLKGEN 1 oA 2 P GreekCLK A or B depending on S2 rail 1/2@%‘}
1720w 201,
D 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 EVENT_ L ames s
5%
1720w
0201
o =PP3V3_S0_RSTBUF Scrub for Layout Optim zation . .
cr T cAL But fer ed Redwood Ri dge JTAG I sol ati on
1 Mg gYpeLeos R2872 SDCONN_STATE_CHANGE | sol ati on TBTLC can be on when SO is off, and vice-versa
07 PLT _RST BUF L LANA 2 SMC LRESET Lm a8 | sol ati on ensures no | eakage to RR or PCH
} 156w o w2 =PP3V3_S4 SMC
'R2070 w0 PP3V3 TBILC
L2071 i
—% Pow 30 'R2032
% 1
2 368 ceru zyél hodivas DVNBLOGVK- 7 5 470K Ro061:| | C2060 R2062
0201 R2889 SOT563 250w 100K ¢ —— o/ZLUF %,
LANA 2 CAM PCIE_RESER 1 5 R2031* © 2%1 1/2§,1:‘ﬁ 2 g"' = 22010W
< y%bw & 22 2060
0201 > = TALVC2 07 SO pul | -up on PCH page
© From RR To PCH
s D PCH TBT_PCl E RESET L: TBT_PCl E RESEF@ 25 @030’1 25 T JTAG TBT_TDO 1[aA & 1Y| 6 JTAG | SP. TDO@,S
- 3% SMC PVE S4 DARK L — DM\15L06¥§-5[373”>J|__ From PCH s gy JTAG TBT_TMS_PCH aloa 1, ov4 QITAG TBT TMS = To RR
C To SMC 3 SO pul | -up on PCH page &D
=SMC PME_SDCONN L a[ 3T o
(]
» =PP3V3_S3_ SDBUE =
CRI Tl CAL
0 —
u74'§&u§%1(%& NOTE: Sol ution shown is for LPT-LP. Oher PCH s may require isolation on TCK
Vi and TDI as well for PCH glitch-prevention.
0 ooy SDOONN STATtiCAsLsJ LQ]GEO3OL5 Y 4y 2 l NOTE: This reference schematic assunes PCH JTAG GPI Gs are only used for
To PCH a 0311 1 Thunderbolt. |If other ASIC JTAG signals are wired into these GPI Gs
0. 1UE —— NS different isolation techniques will l|ikely be necessary.
CEFWP;:gSZ);_ aw | XN Mul ti-router designs also require different circuitry.
0201 1 D JTAG ISP TCK = JTAG TBT _TCK flov X
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 ¢ (DR BASEST Foey
PLACE_SI DE=BOTTOM
Pin N61 needs a TP for Power to performi FDI M test
S&Eﬁ %B(%Ezq %B(%E; Renami ng the pins N61 and P61 to renpve automatic diffpari property
1/22050 1/22050 1/220'o§, » TP_CPU RSVD N61 _ TP CPU RSVDN61
B 201, 201, 201, « _TP_CPU RSVD P61 — TP CPU RSVDP61
DBGLED_S3 DBGLED_SO —
1 A 5053 3 * P65
GEREN- 56 MCD- 2IVA- 23 'GREEN- 56 MCD- 2VA- 2. GREEN- 56[\/[30— 2VA- 8 EGREEN- 56 MCD- 2MA- 2. 65V
LTQHOG SM LTQHOG N LTQHIG LTQHOG SM
K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM K PLACE_SI DE=BOTTOM
SR PARTES o SR PARTESS o SR PARTES0I 3 N SR PARTESD o
1 LEALED ' RAM Confi guration Straps
= Q090 Q090 Q091 Q091 .
DVNSLOBVK- 7 |21 DMNSLO6VK-7 1213 DWNSLOBVK-7 (Bl DMNSLOBVK- 7 P2 Pul'l -downs for chip-doan RAM systems
SOTS63 | 1 SOTS63 | 1y SOTS63 |1 SOTS63 | 1y 16 15 (T} XDP_M.B_RAMCFGO
VER 3 — VER 3 — VER 3 — VER 3 — =PP3V3_S3RS0_CAMPWREN 16 15 XDP_M.B_RAMCFGL
15 4 e XDP_M_B_RAMCFG2
% & & & R}
2[G™ sit 5[G” s 267 s 5[G” Siz =PP3V3_S4_CAVMPWREN 16 15
°° RAMCFGL: L | RAMCFQO: L
1 1
o S4_PWR _EN = = = = BYPASS—U20303O3T R201%2K R201%3K
o6 oa 38 37 21 13 PM SLP_S4_L BYPASS=U2030: - Smm | 1/ 200 1/ 200
oo on 30 17 10 PM SLP_S3 L R2034 Lé;@—— 28, 28,
s 13 (TN PM SLP_SO_L J 2§0@ X5R-
2012 = CRI TI CAL il
CAMERA PVR EN RC 1 — Mg YHCL 08 R2033
BYPASS—U2030 3mT ) U20394 CAMERA PWR EN R 1 2 CAMERA PWR EN oD =
A 1/%60w
Lg.; p— 3 201 NC MASTER=J41 SYNC DATE=10/ 23/ 201
1 Proj ect Chi pset Support
L - BrRTRG, NOVEET T
= 051-1573 | D
R2030 d} Appl e Inc. I'E”“_L
0 L 8.0.0
= - CAVERA PVR EN PCH LAWNVE NOTI CE OF PROPRI ETARY PROPERTY:
1/ W THE | NFORMATI ON CONTAI NED HEREI N IS THE
0201 TEEDPICBEESSO?F‘AG?EE;YTE)FTQEP FCLLONV\G
NOSTUFF | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 20 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CPU- Based Mar gi ni ng

NOTE: CPU DAC out put step sizes:

DDR3
DDR3L

LPDDR3 (1.2V)

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

VRef Di vi ders

Al ways used, regardless
of margining option.

R2223
s+ > CPU_DI MVA_VREFDO 1,10 2 PPVREF S3 MEM VREFDQ A .,
/98w  PLACE_NEAR=R2221.2: 1mm \ - I
201 R2222*
8.2k
1C2220 12
-4 20°§,22UF 201,
2 N
6361 = R2220 )
MEM VREFDO A RC 12495 8R222K41
158w | 750w
R2243 201 5201
07 mmy—CPU_DI MVB_VREEDQ 1,10 PPVREE S3_IVEM VREFDQ B
M PLACE_NEAR=Re241. 2: 1mm M NERERR-W BFFES: 3 Tm
% R2242!
8. 2K
1 C2240 v 2
-4 20°§,22UF 201,
2 N
855 =RV R2240
MEM VREFDO B RC 12495
1/ /W .
R2263 201
o7 my—CPU_DI MV VREFCA 1«5/'y1\/2—
. /?éé’w PLACEiNEAR——RZZf!é. 5: égl
NOTE: CPU has single output for VREFCA 0201 § 2K
VREFCA. Connected to 4 DRAMs. 1
1 2 1/ 2
4 201
- 20°§,22UF 2
2 N
855 =RV R2260
MEM VREFCA_RC 124.9,
1568w L
201 =

A MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG
DAC Channel : A [} [}
PCA9557D Pi n: 1 3 a

Nomi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

0. 300V - 0.900V (+/ -

LPDDR3 (1.2V)
0.600V (DAC: Ox2E.5)
300mv)
0.000V - 1.199V (0x00 -
+73uA - -73uA (- = sourced)

6.36nV / step @ output

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

6.36nV / step @ output

+21uUA -

LPDDR3 (1.2V)

1.200V (DAC:. 0x5D)

0.800V - 1.600V (+/ - 400nV)
0.000V - 2.397V (0x00 - OXBA)

-21uA (- = sourced)

4.28nV / step @ output

0.972V -

+25uUA -

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

DDR3L

1.714V (+/ - 371mV)

0.000V - 2.694V (0x00 - 0xD1)

-25uA (- = sourced)

3.53nV / step @ output

NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vider

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

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

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

TTLE

LPDDR3 DRAM Channel A (00-31)

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

00 00
LPI -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
wmnmmy—NVEMA CAASO> .  Rlco FBeA DQof Pe =MEM A_DQ<0> m o0 7 22 2120 ZPP1V8_S3 NEM A3 FBeA B2
76 70 2 [y VEM A_CAA<1> . P2 | ca1 SM1 CF 2 DO1L| N9 =MEM A 1> 0 A4 SM2 oF 2 B5
76 70 26 [y VEM_A_CAA<2> - N2 | caz pQe| NLO =MVEM A 2> o A5 cs
76 70 20 [T NVEM A CAA<3> > N3 | ca3 pQa|_N11 =NVEM A 3> o A6 E4
78 70 24 (T NMVEM A _CAA<4> e MB | caa Q| M8 =MVEM A 4> 70 ALO | |\ oy E5
76 70 24 EM‘—Q CA5 [pe ML) =MEM A 5> 70 U3 F5
76 70 24 (TR MEM A_CAA<6> > E3 |cn6 DQs|_MLO =MEM A > 70 w Ji2
76 70 20 (ry—VEM A_CAA<7> > E2 | ca7 po7|_ML1 =MEM A 7> 0 us K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM_A 8> 70 Us L6
76 70 20 T VEM A CAA<9> > C2 | cro D[ _F10 =VEM A > 70 u10 vss| %)
pQLo| _F9 =NVEM A 10> . N4
76 24 7 NMEM A CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM A 11> 70 68 23 22 21 20 _—=PP1V2_S3_MEM VDD2 A8 OM T_TABLE NS
oy MEM A CKE<1> g = Kilcker CRITICAL pQL2| E11 =MEM A 12> 70 A9 CRI Tl CAL R4
DoLa| E10 =MEM A_DO<13> o D =
76 24 7 MEM A _CLK P<0> I3[k T pQLal E9 =MVEM A 14> 0 D5 T2
C 76 24 7 EM\M‘—JZ CK_C DQ1s| D9 =MEM_A 15> 70 D6 T3
bt T8 =MEM A_DO<16> o & =
76 24 21 7 M A L<0> L3{ cso* DQL7| T9 =MEM A 17> 70 H5 5
76 20 21 7 MEM A CS L<1> L44 cs1* pQLgl T10 =MEM A 18> 0 H6 H2
M= - 9 pQLo| T11 =MVEM A 19> o Hi2 | VDo2
L8 [ pvp DQRo|_R8 =MEM A 20> 70 J5 c3
G [pvt pe1| RO =MEM A 21> 70 J6 D3
78| v bop2| RO =NEM A_DO<22> o KS =
= D8 | pvB D3| Rl =MEM A 23> 0 K6 =
pQeal C11 =MEM A 24> 70 K12 VSSCAl | &4
76 70 20 21 Ty—VEM A_ODT<0> > J8 | cor pQes| CLO =MEM_A 25> 0 L5 P3
De| 9 =MVEM A 26> 0 P4 v
NMEM A ZQ<0> B3 | zq0 b7 8 =NVEM A 27> 0 P5 J4
MEM A_ZQ<1> B4 |zqn DQes| BLl =NEM A 28> 0 P6
peeol B1O =MVEM A 29> 0 us B6
6 ea 22 PPOV6_S3_NMEM VREFCA A - H | vREFCA DQBol B9 =NVEM A 30> 70 w B12
26 68 21 PPOV! M _VREF A J11 | VREFDQ DB1| B8 =MEM_A 1> 70 €3]
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
AL paso_d L1l =NVEM A N<0> 70 & £o
1 C203“1471&F NCx—H boe1_d Gl =MEM A N<1> 70 H 1 \vpoca Fo
d;ﬁv AL2 pos2_g Pil =MEM A N<2> 70 L2 F12
B NCx-AL3 | DQs3_d| DLL =MEM A N<3> 70 Ve [
Bl @
NCX——— SS!
NGx_BL3 DQso_T|_L10 oo =NVEM A DCS P<0> oy 1 o 2 22 21 20 =PP1V2_S3 MEM VDDQ , All e i
NC T [y pQs1_T|_GLO =0 =MEM A_DQS_P<1> D ™ c12 K10
NCxT3 pos2_T| P10 o=t =MEM A _DQOS _P<2> D E8 L9
B NCx—YL DQs3_T|_DLO o —VEM A DOS P<3> D E12 VB
w Gl12 ML2
% u12 A nC H8 N6
NOx Y13 K9 o NG Ho P12
R3 NC H1l R6
39 | |vooo T6
J10 T12
o8 23 22 21 20 _=PP1V2_S3_MEM VDDQ _ P
CRI TI CAL K11 =
1C2300 ([+C2301 |1 C2302 |1C2303 |tC2304 ([:+C2305 ([1C2306 [1C2307 |+C2334 L12
0. 1UF 0. 1UF —— 1UF —— 1UF —— 1UF — 1UF — 1 PF N8
W T TR TR TR T TR 3 2
2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R- CERM —F X5R- CERM —F CERM
0201 0201 402 402 402 402 0603 0603 402 R12
. J_ Ull
o8 23 22 21 20 _=PP1V2_S3_NMEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
1C2320 [+ C2321 |1 C2322 |1 C2323 |1 C2324 [+ C2335 (1 C2336 (1 C2337
TUF L TUF L TUF —L ToUF L ToUF L 1oPF L 1oPF PF
10% —— 10% — 10% — 20% — 20% —_ —_
10V 10V 16V 58V 50V W W W
2 X5R 2 x5R 2 XsR 2 X5R. CERM 2 X5R. CERM 2 8>CERM 2 8>CERM 2 8>CERM
402 402 402 0603 0603 2 2 2
L
68 23 22 21 20 _=PP1V2_S3_MEM VDDCA
1C2310 [1C2311 |1 (2312 PLACEMENT_NOTE:
1UF — 1UF 10UF
A 18y 1o 180 I 10uF caps are shared between DRAM
2 2 2 N N
3B 3B 3REs FRM Di stribute evenly.
o 23 22 21 20 _=PP1V8_S3_NEM =
CRI TI CAL CRI TI CAL
1C2330 [t C2331 |1 C2332 |1C2333 [+ C2338 [:1(C2339
1UF L TUF - T0UF ~ L I0UF = —L I2PF 12PF
S 1% S I8 S Y Sy S 2% S 2%
X5R X5R X5R- CERM X5R- CERM 8) CERM 8) CERM
402 402 0603 0603 2 2
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LPDDR3 CHANNEL A ( 32-63)

20

00 400
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 20 [T NMVEM A _CAB<0> > R2 [ cao FBGA D[ _P9 =MVEM A 32> 70 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
nwougmMEMA CAB<l> o @ Plem SYM1 OF 2 pau| N8 =MEM A 33> . v SYM2 OF 2 o5
702 oy VEM A CAB<2> g = Nicw pQe| N1O =MEM A 34> o A5 =
02 ooy VEM A CAB<3> 5 =~ N3icag DQa| NLL =MEM A 35> 7 A6 E4
76 70 26 gy MEM_A_CAB<4> e Me | cas o[ M8 =MEM A 36> 70 A0 | oy E5
76 70 24 m——‘—ﬁ CA5 [pe ML) =NMVEM A 37> 70 U3 F5
76 70 24 @_NL___M_‘—B CAB DQs|_MLO =MEM_A > 70 w J12
02 omy— VEM A CAB<7> g = E2lca7 DQ7|_ML1 =MEM A 39> 0 us K2
76 70 24 m——‘—m CcA8 pge| F11 =MVEM A 40> 70 Us L6
76 70 24 @_NL___M_‘—CZ CA9 D[ _F10 =MEM_A 41> 70 u10 vsg| VB
DQLO|_F9 =MEM A 42> 70 N4
7 MEM A CKE<2> K3|ckeo OM T_TABLE b1l F8 =MEM A 43> 0 68 23 22 21 20 _—=PP1V2_S3_MEM VDD2 A8 OM T_TABLE NS
D - Ka|lcker  CRITI CAL DQL2| ELl =MEM A 44> 70 A9 CRI Tl CAL R4
par3| E10 =NVEM A 45> 0 D4 RS
. MEM A CLK P<1> I3[k T pQLal E9 =NVEM A 46> 0 D5 T2
. M A_CLK N<1> 32|k pQ1s| D =MEM A 47> 7 o6 T3
I — bt T8 =NEM A_DQ<48> o & =
76 24 20 7 L34 cso* DQL7| T9 =MVEM A 49> 70 HS s
76 24 20 7 m——‘_u‘c Ccs1* DQis|_T10 =MEM A 50> 70 H6 H2
pQLo| T11 =MVEM A 51> 0 Hi2 | VDo2
L8 [ pvp DQRo|_R8 =MEM A 2> 70 J5 c3
&3 | pvt pee1| RO =NVEM A 53> 0 36 03
P8 ove boo2| RI0 =MVEM A DO<54> o K5 =
D8 | pvB D3| RL1 =MEM A 55> 70 K6 &3
pepal C11 =NVEM A 56> 0 K12 vsscAl [ &
76 70 24 20 @——‘—Js oDT DQes| C10 =MVEM A 57> 70 L5 P3
De| 9 =MEM A 58> o P2 v
B3 170 pe7| C8 =MEM A 59> o 5 14
B4 | zqu DQes| B1l =MVEM A > 70 P6
peeol B1O =NVEM A 61> 0 us B6
2 PPOV6_S3_MEM VREFCA A o H4 | vReFCA DQeo| B9 =MEM A 62> o w B12
PPOV/ - J11 | VREFDQ DQB1| B8 =MEM A > 70 6
w0 20 22 2 20 _=PP1V2_S3_MEM VDDCA , F2 D12
AL d.Li1 =NVEM A N<4> 70 @ Eo
Nox—o ﬁ:e Gl1 =MVEM A N<5> 70 H [ooca F6
AL2 pos2_g Pil =NVEM A N<6> 0 L2 F12
NG Aéi pos3_g_DLL =NVEM A N<7> 0 e g
Nox 22} Deso_T{ L10 oy =NMEM A DOS P<d> 1o w2 2 m 0 =PPLV2_S3_MEM VDDQ o AL VSS9 o
T |\ DQs1_T| GLO — =MEM A_DQS_P<5> O Cl2 K10
T13 2 T| P10 o=t =MEM A _DQOS _P<6> D E8 L9
% 3; ggj D10 o= =MEM A _DQOS_P<7> D ;z Nm?z
$ u12 <A ne H8 N6
SV Nc[ K9 NG Ho P12
R3 NC H1l R6
39 | [vono T6
J10 T12
0 =PP1V2_S3_MEM VDDQ K8
K11 —
C2400 |1C2401 [:1C2402 ([1C2403 |1C2404 |+C2405 |+C2406 JiC2407 L12
0. 1UF — 0. 1UF —— 1Ul —— 1UF —— 1UF — 1UF —— 10UF 10UF N8
T, 18 ;180 ;180 R TR 2
X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R- CERM 2 X5R- CERM
0201 02 402 402 402 0603 0603 R12
Ull
20 _=PP1V2_S3_ MEM VDD2 =
CRI TI CAL CRI TI CAL CRI TI CAL
1C2420 |1 C2421 (1 C2422 |1 C2423 (1 C2424 [+ C2434 |1 C2435 [1(C2436
UF — 1UF —— 1UF — 10UF — 10UF f— PF f— PF f— PF
Y S Y S %y S %y T T -
%35 %35 3863 FRM 86 E™ &> &> &>
20 =PP1V2_S3_IMEM VDDCA . =
1C2410 ch411 102412 PLACENENT_NOTE:
Y - }SL"JF I %S%UF 10uF caps are shared between DRAM
10V V —
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00 500
LP -1600- 32GB -1600- 32GB
EDFB232A1NVA EDFB232A1NVA
702 oy VEM B CAA<O> g =~ Ricao FBGA Do) P9 =MEM B 0> 70 68 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
76 70 20 [y VEM B_CAA<1> . P2 | ca1 SYM1 oF 2 DO1L| N9 =MEM B 1> 7o A4 SYM2 oF 2 B5
76 70 24 (T MEM B_CAA<2> > N2 | caz De| _N10 =MEM B 2> 20 A5 [e3]
76 70 20 Cy—VEM B CAA<3> - N3 | ca3 pa|_NL1 =MEM B 3> 0 A6 E4
76 70 24 EM‘—W CcA4 Dl M8 =MEM B 4> 70 AL0 | |\ oo1 ES
76 70 24 [T NMVEM B_CAA<5> - F3 |cas DQB|_ M =MEM B 5> 0 u3 FS
76 70 20 y—VEM B_CAA<6> - E3 | a6 DQs|_MLO =MEM B > 20 w Ji2
78 70 24 (T MEM B_CAA<7> - E2 | ca7 DQr|_ML1 =MEM B 7> 20 us K2
78 70 24 [T MEM B_CAA<8> > D2 | cag Dl _F11 =MEM B 8> 7 V3 L6
76 70 24 @_Nﬂ/l_ﬁ_%&;‘—cz CA9 D[ _F10 =MEM B > 70 u1o vss| Y3}
pQLo| _F9 =MVEM B 10> 70 N4
76 24 7 MEM B CKE<0> K3|ckeo OM T_TABLE b1l F8 =MEM B 11> 70 68 23 22 21 20 _—=PP1V2_S3_MEM VDD2 A8 OM T_TABLE NS
76 24 7 (TR MEM B_CKE<1> - K4 lcker  CRI Tl CAL DQr2| Ell =MEM B 12> 70 A9 CRI TI CAL R4
pQLa| E10 =MEM B 13> 7 >4 RS
76 24 7 MEM B_CLK P<0> I3[k T pQLal E9 =MVEM B 14> 0 D5 T2
C 76 24 7 NMVEM B_CLK N<O> 32|k c DQLs| D9 =MEM B 15> 70 D6 T3
I — bt T8 =MEM B DO<16> o & =
762423 7 M B L<0> L34 cso* DQL7| T9 =MEM B, 17> o HS L]
s mmy MEMB CS L<l> g = Licsir pQLs| T10 =MEM B 18> o He H
pQLo| T11 =MEM B_DQ<19> D o H12 | [vDD2
L8 [ pvp DQRo|_R8 =MEM B 20> 70 J5 c3
G [pvt pe1| RO =9 =MEM B_DQ<21> D J6 D3
78| v bop2| RO =NEM B_DO<22> o KS =
= D8 | pvB D3| Rl =MEM B 23> 0 K6 =
pQeal C11 =MEM B 24> 70 K12 VSSCAl | &4
76 70 24 23 @M‘—Js ooT DQes| C10 =MEM B 25> 70 L5 P3
De| 9 =MVEM B 26> 0 P4 v
MEM B_ZQ<0> B3 | zqn pQe7| 8 =MEM B 27> 0 P5 Ja
MEM B ZQ<1> B4 |zcn Dcps| BlL =MVEM B 28> 0 P6
pQeo|_B1O =MVEM B 29> 0 us B6
VREFCA [plecTe] =S =MEM B 30> 0 w B12
VREFDQ DQB1| B8 =MEM B 1> 70 o5}
o8 23 22 21 20 _=PP1V2_ S3_MEM VDDCA F2 D12
poso_g L1l =MVEM B_DOS N<O> mmy o @ E6
pQs1_d _GL1 —— M B DOS N<1> D H8 | [\poc F6
pas2_d P11 =VEM B N<2> 0 L2 F12
pos3_g_DLL =NVEM B N<3> 0 e [
@
SS
DSO_T| L0 g =MEM B DOS P<0> gy o 2 22 m 20 _=PP1V2_S3_MEM VDDQ , All VSS9 Mo
U DQs1_T| GLO o= =NVEM B DS P<l> C12 K10
pQsz2_T| P10 -~ =MEM B_DQS P<2> D o E8 L9
DQs3_T|_DLO o= =MEM B_DQS P<3> D E12 M6
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NG Y12 <A ne H8 N6
NG UL3 K9 NG Ho P12
R3 NC H1l R6
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J10 T12
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00 00
LPI ~1600- 32GB ~1600- 32GB
EDFB232A1NVA EDFB232A1NVA
76 70 20 [T MEM B _CAB<0> > R2 [ cao FBGA D[ _P9 =MVEM B 32> 70 o8 23 22 21 20 _=PP1V8_S3_MEM A3 FBGA B2
76 70 20 [y VEM B_CAB<1> . P2 | ca1 SYM1 oF 2 DO1L| N9 =MEM B 33> 70 A4 SM2 oF 2 B5
76 70 24 EM‘—NZ CcA2 Dqe| N10 =MEM B 34> 70 AS &3]
76 70 24 MEM B _CAB<3> N3 [ ca3 DQa| N1 =NMVEM B 35> 70 A6 E4
7o 70 28 m@ MVEM B_CAB<4> .' ME | cag Do M =MEM B_DQ<36> " AL0 | |\ oy ES
76 70 20 (T MEM B _CAB<5> > F3 [cas [pe ML) =MVEM B 37> 70 u FS
reonomy—NMEMB CAB<6> g  E3lcas DQs|_MLO = > 0 u4 Ji2
76 70 24 EM‘—EZ CA7 DQr7|_ML1 =MEM B 39> 70 us K2
76 70 24 EM‘—DZ CA8 pge| F11 =MEM B 40> 70 Us L6
76 70 24 (TR MVEM B_CAB<9> > <2 | cag Dol _F10 =MEM B 41> 70 u10 vss VB
DQLO|_F9 =MEM B 42> 20 N4
76 24 7 MEM B_CKE<2> K3|ckeo OM T_TABLE Dpqui| F8 =MEM B 43> 70 o 23 22 21 20 _=PP1V2_S3_MEM VDD2 A8 OM T_TABLE N5
70 20 7 [y MEM B_OKE<3> - Kaloker CRITICAL  pauzf ElL =MEM B 44> 70 A9 CRI Tl CAL R4
par3| EL0 =MEM B, 45> o D4 RS
vo 2 MEM B_CLK_P<1> 93| e T = =MEM B 46> " B3 T2
C 76 24 7 MEM B _CLK N<1> 32|k c paLs| D9 =MEM B 47> 70 D6 T3
e — bt T8 =MEM B DO<48> o & =
76 24 22 7 M B L<0> L3 cso* DQL7| T9 =MEM B 49> 70 H5 15
wan mmy MEMB CS L<l> g = Licsir pQLs| T10 =MEM B 50> 70 H6 H2
pQLo| T11 =MEM B 51> 0 Hi2 | VDo2
L8 [ pvp DQRo|_R8 =MEM B 2> 70 J5 c3
& | o pee1| RO ¢—p_=VEM B DO<53> oD 36 D3
P8 | phve poe2| R10 =MEM B, 54> o K5 Fa4
= D8 | pvB D3| RL1 =VEM B 55> 70 K6 a3
pQpa| C11 =MEM B, 56> o K12 vsscAl | &4
5 70 20 22 rmy—MEM B_ODT<0> - 8 | cor D@s|Cl0 o g =MEM B DOR57> o L5 )
De| 9 =MEM B 58> 0 P4 v
VEM B_ZQ<2> B3 | 700 oe7| B =MEM B 59> o P5 14
MEM B_ZQ<3> B4 |zQn Desg| Bll =MEM B > 7 P6
pQeol BLO =MEM B, 61> o us B6
76 68 22 PPOV6_S3_NMEM VREFCA B VREFCA DQBol B9 =MEM B 62> 70 w B12
VREFDQ DB1| B8 =MEM B > 70 €3]
o8 23 22 21 20 _=PP1V2_S3_MEM VDDCA F2 D12
pQso_d L1l =MEM B DOS N<4> oy o @ E6
pQs1_d _GL1 ——— M B DOS _N<5> D | |ypoca F6
DQs2_d P11 =MEM B N<6> 70 L2 F12
pgs3_d_ D1l =MEM B N<7> 70 e =
vssq |2
DQSO_T| L0 g =MEM B DOS P<4> gm0 o 20 22 21 20 =PP1V2_S3_NEM VDDQ  All HLO
U DQs1_T| GLO o= =MEM B_DQS_P<5> O Cl2 K10
pQsz2_T| P10 o> =MEM B_DQS P<6> D o E8 L9
DQs3_T|_DLO o= =MEM B_DQS P<7> D E12 M6
B GL2 M2
NG Y12 A ne H8 N6
NOx Y13 K9 L NG HO P12
RS NG H11 R6
39| |voog T6
310 T12
68 23 22 21 20 _=PP1V2_S3_MEM VDDQ <8
K11 —
1C2600 |1 C2601 (1 C2602 |1C2603 [1C2604 |[:C2605 |[:C2606 JiC2607 L12
0. 1UF —4—0. 1UF —4—1 —— 1UF —— 1UF — 1UF — 10UF 10UF N8
109% — 10% — 10% — 10% — 10% — 10% —— 20% — 20%
—Flv 21gv 5 1oV o 10V o 10V 5 10V zggv zggv NL2
X5R- CERM X5R- CERM X5R X5R X5R X5R XB5R- CERM XB5R- CERM
0201 0201 402 402 402 402 0603 0603 R12
Uil
o8 23 22 21 20 _=PP1V2_S3_MEM VDD2 =
CRI Tl CAL CRI Tl CAL CRI Tl CAL
1C2620 |1 C2621 [1C2622 |1C2623 [1C2624 ([1C2634 |1 C2635 [1C2636
TUF L TUF T L TUF L 1ouF © L 1ouF L 1o2PF L JoPF PF
10% — 10% — 10% — 20% — 20% —_ —_ —_
10V 10V 16V 58V 50V W W W
2 X8R 2 X8R 2 X8R 2 X5R- CERM 2 X5R. CERM 2 8>CERM 2 8>CERM 2 8>CERM
232 282 282 0803 0803 2 2 2
68 23 22 21 20 _=PP1V2_ S3_MEM VDDCA B
1C2610 [1C2611 |1 (2612 PLACENENT_NOTE:
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D Intel reconmends 55 Chm for CMD/ ADDR, 80 Chm for CTRL/CKE, 38 Ohmfor CLK
s =PPOV6_S0_MEM VTIT_A «« =PPOV6_SO_MEM VTT_B
76 70 20 MEM A_CAA<9> R2700 56 1 2 60 2 MVEM B CAA<9> R2740 56 1 5
o T NEM A CAAB> RI7OL 56 sy Trrzowzorwt |1 C2700 1 €2730 e T NEM B CAAE>  RI7AT 56 s N Trrzowzrw ) |1 C2710 12731
won - MEMA CAA<6>  RZ70Z 56 1nnp2 17 9% ¢ 0 oy MEM B CAA<7>  RI7AZ™ 56 1 \An2 0 % ¢
770 oy MEM A_CAA<7> RZ703 56 1 ,  IAI720W 20T W [ —F RM X5R- 1 —F Oég-looe v =y MEM B _CAA<6>  R2743 56 . 5 T T Z0W 20T WF ! —F RV X5R- 1 —F Oég-looe
77020 oy MEM A CAA<5>  R2704 56 WN\,WVZ 1% 1720w 201 W 0 n_MEM B CAA<S> _RI7A4 ™ 56 1W\/‘\/\/\/—wmw1m-w:—2 9
07 mm—MEM A CLK P<0> RZ705 39 LAANZ T% 1720w 20T W } e o MEM B CLK P<0> R2745 39 VAL T9% 17 20W 20T WF 4
ez 7 my MEM A CLK N<0> RI708 39 1 \\n2 TPTZ0WZ T L 1 C2701 |1 C2702 62 1 ooy MEM B_CLK_N<0> R2746 39 1 ; mmIwarw {1 (12711 |1 C2712
w0 mm—MEM A CKE<1> RZ707 82 LAANZ—a ATUF —— 0, 47UF o m__MEM B CKE<1> R2747 82 1W\/‘\/\/\/—wmw1m-w:—2 5 ATUF 0" 47UF
o 20 7 p—NMEM A_CKE<0> R2 708 82 IANANZ RO o 2 CERM XS5R-1 |2 CERM X5R-1 7 22 7 y—VEM B_CKE<0> RZ748 82 IAANZ T o v 2 CERM XS5R-1 |2 CERM X5R- 1
76 0 20 [rEy—VEM A_CAA<4> R2709 56 1 3 1% IIZ0W 20T W | 01 01 60 2 (rmy__NVEM B_CAA<d> R2749 56 1 5 1% 17 20W 20T WF ! 51 51
70700 oy VMEM A CAA<3>  RI7IO 56 1\h\n2 7 o0y MEM B CAA<2>  R27DB0 56 1z 1%
00— MEM A CAA<2> RZ711 56 LAAAZ T% 1720w 20T W } e MEM B CAA<3>  RI/b1 56 IVVAE T9% 17 20W 20T WF 4
o102 oy MEM A CAA<1>  RI7IZ 56 1\an2 T 20w 20T W L [1C2703 (|1 C2704 o0 2y MEM B CAA<1>  RZ752 563 , %17 20W 20T W ! 12713 |tC2714
600 rm VEM A CAA<O>  RZ713 56 1hzn2 % ATUF —— 0, 47UF o (S MEM B_CAA<O> _RZ7DB3 56 1 \anz U ZOW 20T ATUF - 0" 470k
o 0z rm—VEM A_CAB<9> RZr14 56 INAN A1 zow o+ RO 2o v |2 CERMX5R-1 |2 CERM XSR-1 70 70 2 r—NMEM B_CAB<9> RZ754 56 NN zow o+ T TT20% 20T W b |2 CERMX5R-1 |2 CERM XSR-1
702wy MEM A CAB<8> RI7VIS 56 1oan2 7 o1 o1 o0 rmy MEM B CAB<8> R275D 56 1\ ANz o o1 o1
s oy MEM A CAB<6> RI7TIB 56 1Az 0T 20w 200 v w10y MEM B CAB<7>  RZ756 56 1 \An2_ L0120 20T v
7 70 2 my— VEM A_CAB<7> R2/717 561 ; Do I720W 20T W 3 76 70 22 rmy—VEM B_CAB<6> R2757 56 1 5 T ITZ0W 20T WF :
o MEM A CAB<S>  RZTIB 86 1nznz o [:c2705 |:c2706 BT MEMTE GAB<a> RIT58 S6 Ve TRVIWEIIW 1 |1 5715 |1C2716
wau o mp—MEMA COLK P<1> RZ71 39 I AN L TPOWZOT W A7UF —— 0, 47UF s . MEM B OLK N<1> R275 39 1 NN T ITZOW 20T W ATUF - g a70F
war o MEM A CLK N<1> RZ720 30 4 ,  IAI720W 20T W L 2 Alovixsro1 |2 Arv xsr 1 o my— MEM B CLK P<1> RZ/60 39 ; , [ I720W 20T W L {2 R xsr 1 12 Rl xsr 1
oo MEM A CKE<2> RZ72 82 A AAAZ o ! 1 6 my_ MEM B_CKE<2> R276 82 1 \an2 LR UZOW 0T £ £
oo MEMA CKES3> R2Z7272 82 1 \n\/z 020w 200w oy MEM B OKE<3> R2762 82 1 z\nz L T20W 20T
C 70 10 2 [y VEM_A_CAB<4> «%;%2 56 1 2 WIZOWZOTW 8 =707 708 70 70 25 [y VEM_B_CAB<4> «%; 32 56 1 , IWUZOWNTW ¢ e o718
76 70 21 MEM A_CAB<2> A 56 1 2 ° 1 1 16 70 23 NVEM B CAB<2> R 6 56 1 AN 2 U 17 20W 201 WF 1 1
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PCIE_TBT R2D C N<3> C2807 |- = PO E TBT R2D N<3>  AB19 | pery 3 PETN 3l ADIO # POIE TBT D2R C N<8> & (9847 . |: pClE TBT D2R N<3> .
o1 I 18 oo e
0. 1UF b OR 0. 1UF g ¢
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
o 26 25 18 _PP3V3_TBTLC s TP_TBT_MONDCO AD23 | NONDCO ADL %’/K-ZOW o 26 25 18 _PP3V3_TBTLC
0 VON AC24 . . . .
’ oM T1 1E TBT ; oCl MONDCL RsvD_GN(| Ls , %61 Security strap setting is XORed with 1NO STUFF
BYPASS=U2890: : 2mm R2815 DEBUG For nonitoring current/vol tage bit in the flash, so the active-Ievel R2867
1 1 )
RoS9Y| |'mogo1 “COp R2892’| |'Reg9s3 ST o MONGRaN Wi | roase < depends on the code in the flash. 10K
3. 3K 3. 19% B% 4 & A Used for straps in host node i . : 5
1) 28% i,ééow 855,3, 2 CRI TI CAL 1/§§¥v Sow 0201, DEBUG ?Ig n‘IPEH}D'?HEng\;IOICDII(D - 8 Pl 016/ DEVI CE_PGI E_RST_N_ W6 TP TBT PCLE RESETO L . If strap != bit then security is enabl ed? 2201
200, ],%01 © OM T_TABLE ta| |20t “© e AT or T THERVDA s GPlo17| ABS __ TBT DFT_STRAP 1
= = TBT_SPI _MOSI AA2 | EE DI :: 8711: CEG $E¥ qu\rA ;?gsl ;Y R
(TBT SPI_MOSI) 5 |oi/i joil 2 (TBT _SPI_M SO) ~ TBT_SPI_M SO 3| e_po =
= = 8288% - - - TBT SPI_CS L T5|EE CS N
(TBT_SPI_CLK) 6 ok 4NBIT ~ TBT_SPI_CLK B e ax PCI E_CLKREQ OD_N_ V3 TBT CLKREQ L o =2 'R2861 |'R2862 |['R2863
TBTROM WP_L 3 v R2829! w» I TAG TBT_TDI Y2 o) ¥ ¥ ¥
18 JTAG TBT_TMS ABL | TvE i , ,
TBTROM HOD L 7 hao 10K O TAG TBT Tok ARG | Tk REFCLK 100 IN Pl AB2L PCIE CLKIOOM TBT P ermys e Divides 3.3V to 1.8V
1 288 » D REFCLK_100_I N NLAD21 __ PCI E_CLK100M TBT_N 127 e ’ ’
GND_THRM_PAD, N 15 oI TAG TBT_TDO U | Too _100_I N_| am R2895
2 —
S E— TBT_TEST_EN R6 | TEST_EN STAL 25 1 N_AA24 ., SYSCLK_CLK25M TBT R 1895, SvsaLK CLK25M TBT pryur v
TBT_TEST PWR GOOD V8 | TEST_PWR_GOOD SE O
PR XTAL_25_ouT{ AB23  TP_TBT_XTAL25QUT o 128w PP3V3_TBTLC
= 1R020825 7725 _DP_TBTSNKO M. P<3> E14 | pPSNKO_3_P TMU_CLK_OUT|_AM TBT TMJ CLK QU 201 o8 27 26 25 P3V. TBT
= 5% 0o DP_TBTSNKO_ M _N<3>  DI3| ppsnko 3 N NO STURE
20W - i |y R2880!| [*R2882
061 2 _DP_TBTSNKO_M__P<2> E16 | pPSNKO_2_P R281%% R2896 100K 100K
7725 _DP_TBTSNKO_M._N<2> D15 | pPSNKO_2_N DPSRC_3_p|_Al4 TP_DP_TBTSRC M._CP<3> 17 28% Sow 1 zéfé\‘} %Z'zow
2 DP_TBISNKO_M._P<1> _ E18] ppswco 1 p oesre 3 N.B1S TP DP TBTSRC M._Qhe3> 2, ¥é 201, |,%0n
= 1 2o _DP_TBTSNKO_M__N<1> DL7 | DPSNKO_1_N oPsrc 2 Pl A2 TP_DP_TBTSRC M._CP<2> w2 _TBT_EN Cl O PWR L
a 3 CN< DDC
22 _DP_TBTSNKO_M._P<0> €20 ppsno_o_p opsrc 2 N 813 TP DP TBISRC M._CN<2> ., = = » T Totie e TET
1725 _DP_TBTSNKO_M__N<O> D19 | pPSNKO_0_N 5 DPSRC_1_P| AL0 TP_DP TBTSRC M._CP<1>,, S IBTDP AUXL O EN
1+ 2 _DP_TBTSNKO_AUXCH P 4 | ppsko_aux_P < ppsrc 1 N B1L TP DP TBTSRC M._ON<1> . _DP_TBTSRC HPD
. 27 25 _DP_TBTSNKO_AUXCH N R | DPSNKO_AUX_N o DPSRC 0_P| A8 TP_DP_TBTSRC M._CP<0> PP3V3_TBTLC . 25 26 6s
SNKO AC Coupl i ng 0P TBTSNKO HPD - ) PSR 0_N_B9 TP_DP_TBTSRC M__CN<O> R2832'| |'R2883
7 s ormy—DP_TBTSNKO_M_._C P<0> C2820 DP_TBTSNKO_M._P<0> .., 1 DPSNKO_HPD a 14 TP DP TBTSRC AUXCH CP 100K 100K
FUF T 6R e 1 DP_TBTSNKL_M._P<3> E6 Do a1z TP DP TBTSRC AUXCH CN - R2878' |'‘R2879 v 280 if2ow
o DP_TBTSNKO_M._C N<0> C2821 DP_TBTSNKO_M._N<O> . ,, R2830 T D TETONGI M Neae oo DshL_3_p DPSRC_AUX_ ° 100K 100K M, )%
0. 1UF i%‘;é‘z &R % 1125 e PPSNIL_3_N DPSRC_HPD_OD A2 DP_ TBTSRC HPD - 12800 30w
s myDP_TBTSNKO_M__C P<1> C2822 DP _TBTSNKO M. P<1> ..., M, - DE_TBISNAIL M _F<z> =5 | DPSNKL 2 P 201, 5201
1UF I x5R ceri e DPSNKL_2_N GPI O_2/ TMU_CLK_I N AC_PRESENT|_U2 TBT_GPl 2 =
IE———| I—mv—rsv—mr— - TGPl 0 o 27 26 25 _=PP3V3_S4 TBT
s DP_TBTSNKO M. C N<1> C2823 DP_TBTSNKO M._N<1> . s _DP_TBTSNK1 M._P<1> E10 | ppsnk1_1_P @GPl O 3/ FORCE| L6 TBT PWR EN am - R
0. 1UF 'l X5R cerm = 7725 _DP_TBTSNK1 M._N<1> D9 | DPSNK1_1_N GPl O 4/ WAKE_CD_N_H5 =TBT_WAKE L o NO STUFF NO STUFF
/oy DP_TBTSNKO_M_C P<2> (2824 1||: DP_TBTSNKO_M._P<2> ., 12 DP_TBTSNKL_M._P<0> __ E12|ppsnki_o_p GPI Q.5/ ¢l O PLUG EVENT_N HV_CK_COL 1T IBT,, T:3TNE'>‘( SEE"ESi L e R2884!| R2885' |R2886
O L RR AR 772 _DP_TBTSNKL M._N<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 Ol O PR N 0L V7 TBT EN Cl O PAR L p— 11280 11280 ilzom
826 HoR CERM 7 2 _DP_TBTSNKL_AUXCH N HL | DPSNKI_AUX_N @Plo9/sx CTR_a| M =TBT BATLOWL am s = 20t2 e I C
- DP_TBTSNKO_M.__C P<3> L2 DP_TBTSNKO_M._P<3> ., P10 14/ TL TBTDP_AUXI O EN 25 20 20 22 _=TBT_BATLOW L
oo 0. 10F | [ 0% &5, 0201 * DF_TBTSNKI_HPD 2] DPSNKL_HPD @015 T3____TBT DDC XBAR EN L m@ w0 e TBT_A DP_PVWRDN
s my—DP_TBTSNKO_M._C N<3> C2827 .|| DP_TBTSNKO M. _N<3> .. ) 2 2s _TBT_B DP PWRDN
0. 1UF | I38% &, R2831°Y .. A_R2D_C_P<0> @4 |'Pa_c1 00_TX_PI DPSRC_0_P PB_CI C2_TX_P/DPSRC_0_P| R4 TBT_B R2D C P<0> o 20 5 TBT_A_HNV_EN
2828 11 25% 7w n A RRD C N<O> E24 | pA_ C O0_TX_N DPSRC_0_N PB_Cl 02_TX_N DPSRC_0_N_N24 TBT B R2D C N<O> ooy 20 7 77 302025 1BT_B HV EN
oD _TBISNKO _AXCH C P 0 1UI; ;Iscnilceﬁw: For BTSMQANCHE. = B, wm A _D2R P<0> G22 | pA_Cl CO_RX_P PB_Clc2_RX Pl R22  TBT B D2R P<0> Yan KSR R2888* 'R2887
1oy DP_TBTSNKO_AUXCH C N_C2829 .| : DP_TBTSNKO_AUXCH N .. -, o A DR N<0> E22 | PA_CI 0O_RX_N PeClce Rx N2 TBT B DZR N<O> am» 10K 10K
0. 1UF Il x5 cerm = A_CONFI G1_BUF P1| pA_CONFI GL/ O O_0_LSEO PB_CONFI GL/ O O_2_LSEQ D3 TBT_B CONFI G1_BUF am e ] z(?;é\‘} %Z'zow
) A CONFI @ RC K5 | PA_CONFI G2/ C1 O 0_LSCE PB_CONFI G2/ O O_2_LSOE| ML TBT B CONFI &2 RC am > 201, 2201
SNK1 AC Coupl i ng NOTE: The fol | owi ng pins require testpoints:
DP_TBTSNKI M._C P<0> C2830 :|: DP TBTSNKI M. P<0> 7 ARZD L Pel> L24 ] PA Ol OL_TX_P/ DPSRC 2 P PB_OICB TX P/oPSRC 2 PLWE4  TBT B RAD C P<l> oD = 7 7 0 - GPlO 13 8 - GPIO15 ’
e 0. 1UF W“ ” - A R2D C N<1> J24 [ pA €l OL_TX_N DPSRC 2_N PB_Cl 0B_TX_N DPSRC_2_N_U24 TBT B R2D C N<1> oo = 1. POl 9 - ePlO11 L
7 o my—DP_TBTSNK1_M._C N<0> C2831 1|2 DP_TBTSNK1_ M._N<O> , - A _D2R P<1> L22 | pa cl a1 RX P PB i3 _RX P22 TBT B D2R P<1> ame 2 - GPIlO2 10 - GPIO 14 -
0. 1UF 'l x5 cerm 7 A D2R N<1> J22 [ pA ClOL_RX_N PB_Cl 0B_RX_N_122 TBT B D2R N<1> amz 3 - GO 3 11 - GPIOOO
7 o mmy-DP_TBTSNKL_M_C P<1> (2832 :]|: DP_TBTSNK1 M._P<1> .., A_LSTX NB | pA_LSTX/ G O 1_LSEO PB_LSTX/ Cl O 3_LSEQ M TBT_B_LSTX oD é‘ : S(D;: g_gST 1N ig - g: 8_1(2)
0. 1UF 'l X8R ceruv A_LSRX J6 | PA_LSRX/ Cl O 1_LSCE PB_LSRX/ Cl O 3_LSCE|_P7 TBT_B LSRX ) # — —— =
7 o7 DP_TBTSNK1 M._C N<i1> C2833 :||2 DP_TBTSNK1_M._N<1> . ., g - 58 E_%}g_“ 1451 - Eg_llzg;xx
0. 1UF 'l X5R cerm ” TBTPA M._C P<1> Al6 | pA_DPSRC 1_P %] PB_DPSRC_1_P| A20 DP_TBTPB M._C P<1> ooy = 7 ° — 2= ° —
DP_TBTSNK1 M._C P<2> C2834 :||: DP TBTSNK1 M._P<2> " TBTPATL_C el o i g il g i g
m 0. 1UF | IMI8E & ” TBTPA M__C P<3> __ A18|pa ppsrc 3 P % PB DPSRC 3 Pl A22  DP TBTPB ML C P<3>  omu sy S L 20 SYNC DATEZ0L/ 1072013
77 o my—DP_TBTSNK1_ M. C N<2> C2835 :|: DP _TBTSNK1 M._N<2> ,. . TBTPA M._C N<3> B19 | pa DPSRC 3 N PB_DPSRC_3_N_B23 DP_TBTPB M._C N<3> oo = 7 Thunder bolt Host ( 1 Of 2)
0. 1UF 'l X8R cerm
. TBTPA _AUXCH C P L4 | pa AUX P PB_AUX_P|_K3 DP_TBTPB_AUXCH C P 20 77 0!
v o rm--DP-TBTSNKL P<3> RIS MJ_—M-J_ZO% oy o DL M._P<32 e - TBTPA_AUXCH C N L2] pa ax N e AU N KL DP_TBTPB AUXCH C N <o 1 d} Appl e Inc. 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 am e <)
0. 1UF 11 xR cerin 28 R8 | GPI 0_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B H\/OEglEL oo 25 20 % THE: .I“Sima.:mpm: A?LEEFQEI(N?S:THEERTY:
N2 | GPl 0 10/ PA_CI O_SEL/ BYP1 GPI O 11/ PB_Cl O SEL/ BYP1| R2 TBT B Cl oD > PROPRI ETARY PROPERTY OF APPL
” S@——MP TBTSNKL_AUXCH C P C283?UF I_MV_IEV_MT—XSR T, DE TBTSNKL AUXCH P =5 P3| GPI O 12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT_B_DP_PWRDN ooy 25 2 TTi?ii?ﬁ?i.ﬁifiL%&ﬁ&%“"w“ﬁ. DENCE
Il NOT TO REPRODUCE OR COPY I T
e Db TEISNKL AUXCH C N C2%3?UF o TV DR TBISNKL AUXCH N For used port, pull CONFIGL, CONFI &, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. BOM COST GROUP=TET |11 N TOREVEAL OR PUBLISH IT IN VHOLE OR PART
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U2950

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

1.05V TBT "Cl O Switch

Type Load Switch . i
Internal switch not functional on RR

. R(on) 8 mthm Typ
J_ J_ @1.05v 11.5 mOhm Max —PP1VO5_TBT . PP3V3 TBTLC
= CRI TI CAL = 18 25 26 68
- - Max Current = 4A (850) U2940 .
D OM T_TABLE TPS22920 1
PP1hv05 TB&RBDV Yoy alo L2800 310 - : Ptvos T%&% o AL o a2 %0?(45
M Ej; Gl12 J12 h B2 9
Mclj% T VI
C2900i02901 1| C2902: C29031: C2904: 02905i i A ca AL O O°F il C29301 C2931iC29 l A ) & o
1. 0UF 3.0P€—— T.0UE — T.0UF - "T.0Ur - 1. 0UF F 700 mA EDP ale T 5 L10 T.0UF - "T.oUE 1.0F 1200 mA EDP CRI TI CAL 2201
209 +20.BE —— 209 —— 209 —— 209 —— 209 ot 209 —— 209 209
GXS\F\/‘)Z NPO gg 2 GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z 6>< \F\/‘)Z GL8 MLL GXS\F\/‘)Z GXS\F\/‘)Z GXS\F\/‘)Z D2 TBT_EN Cl 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
. HY N14 =l 1
1 316 PLL 8 2 ¢29d0 610, DVN5LOGVK-
= K15 VCC1PO_C q [Tpis = :|'2 0%, SOT563
K17 R10 6%01- 1 VER 3
K19 R14 L
K7 | | voc1Po_RDV_DECAP Ti1 £ 1 2
L16 T15 =
M9 uL0
P19 ula 8 65 26 18 15 13 12 _=PP3V3_S0_PCH GPI O
T19 V11l
u1s )
V15 DL SVR input to RR - 1100 mA EDP
Ve § &1 » -
POC input to RR - 150 mA EDP
WL2 H1l
w4 VCC3P3| | N4 I sol ated to reduce noise from SVR Pull-up (S0) on PCH page DMNSLO6VK- 7
.6 _PP1VOS5_TBT
— : 8
VOLTAGE=T. 05V K9 16 25 26 6 — =PP3V3 S4 TBT 2 2 27«
C2192]|_3:§\1 C2192]|5§ 1 C%gol(g 1 C%gol.;l:_ 1 L14 o o 3.1 W (Dual - Port)
p— _— & -_— & p— MLS 2.4 W(Single-Port)
% % 209 20% SVR_VCC1PO
C t o B 2 reo Bl 2] Oudn 2 Ozg-ﬁg’?l' w7 0 C2?0591 0295%1_ C2952 iczlgosg i EDe: 1.25 A
% BT —_ 209 209
Vio 7 62393 625%7 625%7 PLACE_NEAR=C2953. 1: 1mm
CRI Tl CAL _L H7 020>1(-}1{ CE% CE% CE%%%) CE%%%)
L2920 = A VOC3P3_RDV_DECAP| [ L18 om T_TABLE ! Xh\A/\ZQGO
680NH- 30% 3. 6A- 35MOHM 26 ) sur 1 n N18 = __O\/I T_TABLE OM T_TABLE
1900 mA EDP 1(YYY )2 . PLVO5TBT SW. B3 7 RS = OM T_TABLE 1
SM . W0 PPCLV& TB'%RDV W PF’:LVS S4 TBT FW
C2923 1 C2922 C2921 C2920 gWUW[(_:Ll\KZDETRLE NCx—B51 svR_AMON RV BEES: 38 _ﬂ;ﬂﬁg; %
LéO/ - CRI TI CAL M%?%ﬁ%ﬁ%@ 1 C2980 |1 €C2981 C29601 C2961 1 Wb
ol wnlol ] et =il ] Hih 2 = T o T L
2 & 2 S W2y 2 W2y 2
ov T_TABLE NSR1020MR2T1G ALY = 03611 0361-1 0201°F 0201°F
CM T_TABLE OM T_TABLE AA20 Ho1 1 )
L M T_TABLE — £20 2 o =PP3V3_SA TBT . 227 e
AAB Ji4 = =
= ABLL 316 C292AiC2928i
3. OPE 12PF
AB17 J20 +/ U.% 6 %
AC10 K13 NPO-gg 2 NPO. §§\f2
o8¢ o8¢
ACL2 K21
AC14 K23
ACL6 a] L12 =
AC18 6 120
AC20 M3
AC22 M1
ACA ves
B ACE Ve
AC8 N12
o1 Ni6 o 27 26 25 =PP3V3_S4 TBT TBT "POC" Power - up Reset
B7 | | vss vss| [ 2o 7 30 3 27 17 ry—SMC_DELAYED PWRGD oC p
c1o P13
Cl2 P21 o8 65 26 18 15 13 12 _—=PP3V3_S0_PCH GPI O
cia P23
CRI TI CAL l
qs S R2995! %{%%,3@%84 'R2990 R2992! ° ——2
= Fae waE S ) 2990 _ 25
20 R20 SYM VER 3 TPS3 8 95 4
22 T13 2012 * 2201 2012 Push-pul | out put
c24 T17 TBTPOCRST_MR L 1 |ENABLE SENSE_out 4 TBT_PWR ON POC RST L o i
A T21 TBTPOCRST_SENSE 3 |SENSE ci.s TBTPOCRST_CT re—
c6 T23
an
= o C2995:| ['R2991 N C2991 1
D21 u12 330PF — 24. 9K 0. 001UF ——
D23 uL6 giza—— 150w % —T—
2 g 2
0 o 0201 2201 X7R: ERY
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
A 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
®
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON THE |IV\SOE?\W\MO|:C)\IPCO\ITAIR:\IEEF HAE':EYI NPIS THEE Ry
13850801 8 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 CRI TI CAL €2920, C2921, C2922, C2923, C2950, C2951, C2952, C2953 R FOSESER AGRERS 6 THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
EDP current / power consunption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). BOM COST_GROUP=TBT ':i/ /"f[ ;?GirE\s/EﬁésS;szDBU SHIT IN VHOLE OR PART
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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 Qutput)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

e 2z =PPVI N_SW TBTBST

=PPVI N_SW TBTBST

68 27
8-13V | nput
Changes required
for 2s.
R3080"
47%I0§
1/ 1BW
Wb
R3081"
33%5
1/ 16W
Wb

28 25

dual - port

Second FET needed for

00
s 840908 Thunder bolt 15V Boost Regul at or
CRI Tl CAL Vds(nmax): -30V
Vgs(max): +/ -12V CRI Tl CAL
gaoso Vgs(th): -1.4Vv
Rds(on): 46nChm @4. 5V Vgs
S BélngquB ld(max): 3.7A @70C 3. %S’—Q%SSA
s PPVI N SW TBTBST 1YY 2 TBTBST BOOST
hl M N-RECR-W BTHEQ: 35 in Pl MBOB3T- SM N-NECK-W DTH=0: 35" im
vz\dt;ge ot speci 1 eg here, C3909('2 1 C3909¥:_ SigEeTRe
- L p2Sperty bR ot her page L TBTBST SNS1
1 C3080 7 7
::2 ot UF . R3091! YOR 60\3/)2 oR eo\sf rR3089!| | lcrimica
2 4%}2{ 20%50 | 5 w|o|o|als 2
1/ 16W N %
TBTBST PWREN DIV L b5, = CRI TI CAL W 15@}1@ Egs%?(?xp
<R1> 2 PWRDI 5
TBTBST_EN _WLO 25 |env wvLo sns1|_6 ©
uU3090 el 3 TBTBST_SNS2
LT: 7
TBTBST | NTVCC 28 || NTVeC g:?\ls X\/\85995
2 51
PLAGE NEARSC3095. 1: 2
TBTBST_PWREN L TBTBST VC 30 |ve ; TBTBST_VSNS
L 19 ne R3095*
30851 TBTBST_RT 33 oy 35 13088 137K —pp1
— — i % = 5V_TBT _REG
DFNLOO6HA- 3 2. Z%Lé?f—— = 36 — OQ/PF M:_l%w =
SMVER.2 X5R- CGRY 2 TBTBST_SS 32 |ss 2 g - 525)2 Vout = 15.47V
FBx_31 TBTBST FBX N 1336'):95) 060HM Max Current = 2A?
34 |sync NO STUFF ’—_2‘ ’ FREQ = 480KHZ
L 'R3092 1 1 C3094 1 C308 R3096* X TANT
B Z%‘GZK 2. 2%%%:: - (%’934(,)033UF 2%‘: 7%5 f— 003313UF SG\D an —_— 1§Q/0PF 1;‘: %ti NO STUFF
esigns. 1pW 2 2 1 2 G 2 1 C3096 1C3097 (1 C3099 |+ C3001 |:C3002
2402 X5R: iRy &1k, CERM b, b XGR NI NI IR REIEE M agg/z 10é F-L L ioo/UF 4 %WOMUF L opF IoPF
<R2> < > T 15 5 -
GND_TBTBST_SGND 2 2 gg 2 };CERM 2 é% @G 2 é% @G
WLO(falling) = 1.22 * (RL + R2) /| R2 mﬁ@gaw BHHES: 35 1205'¥ 8 0402 0201 0201
WLQ(rising) = WLQfalling) + (2uA * R1) SG\D shorted to J_
Vout = 1.6V * (1 + Ra / Rb) 1

WLO = 4.55V (falling),

4.95 (rising)

Q3088
DWN5LO6VK- 7
SOT563

VER 3

T Ivle

5
¢

G|2 Max Vgs: 10V
TBTBST_SHDN DI V

BATLOW

SYM VER 3

ol .
o

GND i nsi de package,
no XW necessary.

17 26 38 39 75

| sol ati on

=PP3V3_S4_TBT . » s

Pul | -up on RR page
=TBT _BATLOW L @ 2

% O PM BATLONL O TT Jo
o~

— TBT BATLOWL

BOM COST_GROUP=TBT

MASTER=T29 RR

I SYNC

TTILE

Thunder bol t

Mobi | e Support

SYNC DATE=11/19/ 201]

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
s _=PP3V3_S4 TBTAPWRSW ) = PP3V3_S4 TBTAPVR
Nomi nal Mn Max
I V3P3  1100mA 1030mA  1200mA
CR&IZCSA; 1 C32801: 1C3281 IHVSO  890mA  830mA  930mA (assunmes 15V, 12Wmi ni mum) C:3220J
T60UF -1 221 L Lo iUF IHVS3  890mA  830mA  930MA (assumes 3S, 9-12.6V, 7.5-11.7W S — | s anaL_vooEL=TBT_MX
i%ﬁo? 922 f__ Tz g st-Sé 2 VDD
Repvedal?| v oRbL 2| |2 by PPSVS 4 TBTAPVR . aeva o oF L D
19 18 :
D I N ek 3277 7 T | SRS
o -ZEPEN SASW TBTAPVESW ) a2 T e R ——— 77 o TBL A DZR Nel> 0. 47UF @W&“}—l 2 TBT_A_DPR C N<1> 7 lre TB Eng 15 TBT A Cl O SEL am=
15. 75V Max 7w EEHR) VAL TAGESTEV : 7T s ) C3276 1|2 2 TBT_A D2R C P<1> 8 |ree AUXI O EN_24_TBTDP_AUXI O EN am s =
2151 |cszto | P vamoa | C3285: |1c3286 |1C3211 = TERRRT oe_pd 6 _TBT A DP_PWRDN -
4. 708 —— —— 0, 1UF U3210 O- L == —— F  —DdF DP_TBTPA AUXCH C N 1C3—| o DB_TBTPA AUXCH N 2 AU
0% - 282/’ D3I SATRGE XsR_gé > 2 iV e |2 %g 7 =D S TETPA AUXCH & P 0. 1UF I}< é"%@ - DP_TBTPA_AUXCH P 2 [aux+ Py AUXIO| 23 TBT_A_D2R1_AUXDDC N -
X5R- ERY 2 2 Bk o= 201 702 202 77 2B C3231 1 201 (roy AUXI O+ 22 TBT A D2R1_AUXDDC P ,;
16 |ENHVU FAULTZ| 4 : 0. 1UF X5R. SRy 20, DP_TBTPA DDC DATA 4_|bbc_DAT TBT: RX_1
_ 20 DP_TBTPA K 5 |bbc cLk
o D =TBTAPWRSW EN 5|en ISET_Vv3P3d 8 7| TBTAPWRSW | SET_V3P3 —
27 25 (TR TBT_A _HV_EN 11 [Hv_EN I SET_s0 10, | TBTAPWRSW | SET_SO 25 ¢om TBT_A CONFI G1_BUFE 16 |cA DETOUT ca peT 18 TBT_A CONFIGL_RC 28
ot 2 =TBT_SO_EN 17 |so IseT s39 1| TBTAPWRSW | SET_S3 C3232 1 Iégz‘my—\ "
= ao 1 TBTHVPISV] | TBTHY: P15V D eTPAM N %220 R B2 S DP TBTPA M ML 0o T
—0— Bl R3210! [|'R3211 1R3212 e I C3233 1|2 = e DPMOd 19 DP A LSX M_P<1> .o
FREEEEE 12V See 256K 22.°6K 36.5K 0. 22UF! 'Z8% §,3Y oPMOo |20 DP_A LSX M._N<1>
a S bel ow ) Soow oo : > 2 TBT A LSTX 14 1 sTX (e BT, LSX A TR PZR (PN
13 : CA_L
M 565 L35 25 O} TBT_A LSRX LSRX (1pD)
n TBTAI ET R <RV3P3>
TBTAPWRSW | SET_SO_R 2 ¢om DP_TBTPA_HPD 12 |ppout weo 17 TBT_A _HPD o
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§22163K 2R§%1K4 requires two R's per HV = &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 K.
2 2 =
C <RHVS3> <RHVSO0> I LI M= 40000 / RI SET - C
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRLTL CAL Thunder bolt Connector A
Nomi nal Mn Max L3200
I HVSO/ S3 1120mA  1090mA  1170mA (12W mi ni mum FERR- 120- OHM 3A
H 1 2 _PP3V3RHV _S4 TBTAPWR F
0603 N DTH=0.
A TBTACONN 1
C3260: C3200: e R3201 =
12PF 0. 01UF —— 5 RECK-W DT @0 va TR
g % —T— TBTACONN 20 RC 1 2 (o 18.9v) C32051
po. BBY 2 TR 2 " BIET N 0. 01UF —
0207 202 13201 NEEKW! . 1/£§:w Lé;{;/’z
— - 1UF 1 XSR- GERY GND_VOI D=TRUE
a0V p-TRUE = T 3}{ . CRI Tl CAL 327 Both C s)
27(450”‘ Cs) 0402 TBT Dir DP Dir DP Dir TBT Dir TBT A R2D P<0> 4” 22UF I’Z'UW_%V\ TBT A R2D C P<0> o7
7 n s o IBT_A D2R P<0> 0 47UF W »n TBT_A D2R C P<0> - - I J_ - - ROD NeO~ C3271 115" 20" _TBT A RPD C N<O> gmus s
771 2 g TBT_A_D2R_N<O> SR L . TBT A D2R C N<O> - - b L = - - Il'm
4|5 2 ITU'VTVTU‘L—' e = TBT: TX_ 0 0. 22UF
0. 47UF ! | EERM X5 T aova [PTR‘El 1(3@’\/0 O-TRUE TBT: RX_O SHELD PINS ~ TBTACO\IN 7_C
R3294'] |'R3295 /33200 :
3 i NMDP- J44
v 2012 220?0W :i O WD F-RT-TH GNDO g
NO_XNET_CONECT! G- ThUE NO_XNET_CONECT! G- ThUE o O oG M_LANEOP o
B | o0 COvl@  M_LANEONG B
GN\D1
77 25 [T DP_TBTPA M__C P<3> C30272§U}: I—%g'zrﬁy—\ - DP_TBTPA M__P<3> P - B10 g sL\‘DiANEQ,p M,iLANElF‘g_ B9 - - DP_A LSX M._P<1>
72 my—DP_TBTPA ML_C N<8> (357§ 1 || 5 2 DP_TBTPA M._N<3> -— - B12 L5 w_Laesn M_LANELN o] BLL - - DP_A LSX_M._N<1> 544,
‘—| me—%v—’ ; ' O GND4 G\DS o :
0. 22UF!1 %5R 3201 TBT: Unused | :ig o Ak P M_LANEZP o :E TBT: LSX_R2P/P2R (P/N)
O AUX CHN  M._LANE2N
B20 [ J 1o pur RETURN & | B19
- PORT B GND_VOl D=TRUE
SHIELD PI NS J C327§B°‘1h C.9)
I11dd 0 220UF s 53yL_TBT_A_R2D C P<1> =
SRR R EEE - e IBT_A R2D P<1> 573115 20t TBT A RD C N<l> amuns
- o 27 IBT_ A R2D N<1> 6 22UF 5
= = . >
26 _1BT_A D2R1_AUXDDC P P 514- 0876 = TBT: TX1
=20 _1BT_A D2R1_AUXDDC N ;
TBT: RX_1
s _1BT_A HPD
2 _IBT_A CONFI Gl_RC Jiczzoz DP Source nust pul |
2 TBT A CONFI & RC _ o/o:lu;: down HPD input with )
Lo, 5 g}é’ P greater than or equal 470k R's for ESD protection
1 1 1 0201 to 100K (DPvl.1a). on AC-coupl ed signals.
R3252') [R3251 32041 |1c3295 ['R3241 =
% 5% 33OPE ——— 3300PF 5% = Si nk HPD range:
v Zﬁ}@/ 20w x%‘g;_ T2 ;%‘2 %ZOW ) High: 2.0 - 5 ov
201, 2201 0261 0201 2201 " \
A Low: 0- 08V SYNC MASTER=T29 RR SYNC DATE=10/ 26/ 201. A
s
1 Thunder bolt Connect or A
d} Appl e I nc. 05 1573
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY _OF_APPI
THE POSESSOR AGREES TO THE FCLLONI\G
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM _COST_GROUP=TBT | 1V ALL R GHTS RESERVED

8 7 6 5 4 3 T 2

WWW . AlISaler.Com



8 7 6 5 4 3 2 1

3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
s _=PP3V3_S4 TBTBPWRSW ) 2 PP3V3_S4 TBTBPVR
Nomi nal Mn Max
IV3P3  1100mA 1030mA  1200mA
CRITI CAL 1 1 1 IHVSO  890mA  830mA  930mA (assumes 15V, 12W i ni mum) C3320J
C3387 C3380 C3381 L o
LO0UF -1 SoUF L L UFE IHVS3  890mA  830mMA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W B S| GNAL_MEDEL=TBT_MX
i%ﬁo? 922 f__ Tz ?—4} st-Sé 2 VDD
FaYenl?| L 2|7 o PP3VS_S4, TETEPWR .. ao.va o o L D
19 18 :
D I N ek c3377 7 T | SRS
o _=PPHV_S4SW TBTBPVRSW ) ) ar 12 PP3VSREM, 54 TBIBPVR 7 2s o $S¥ g gg gﬂz 0. 47UF I@Zﬁ%?“}—l 2 TBT B D2R C N<1> 7 |re B End 15 TBT B Ol O SEL w
15. 75V Max . 7w ErER VOLTAGE=T5V . 777 2s T} C3376 1|2 . »n TBT B D2R C P<1> 8 B+ AUXI O EN_24 BTDP_AUXT O_EN My =
C33151 1C3310 CRI TI CAL C33851 1C3386 |1C3311 0. 47UF |é%§‘1\44>‘( o pp_po 6 TBT B DP_PWRDN am =
TR TUF U3310 0.1UF — —— JQUF  —— 0, 1UF DP TBTPB AUXCH ¢ N —C3330 1 -~ DP_TBTPB_AUXCH N 1 |aux
0% - i’g D3PI IARGP XsR_gé > 2 iV e |2 %g 7 =D S TETPR AUXCH & P 0. 1UF I}< é"%@ -~ DP_TBTPB_AUXCH P 2 [aux+ Py AUXIO| 23 TBT_B_D2R1_AUXDDC N , -
X5R- cEEM 2 2 Bk GFN 201 402 402 ez ns C3331 1 201 (1ep AUXI O+ 22 TBT B D2R1_ AUXDDC P ., -
16 |ENHVU FAULTZ| 4 : 0. 1UF X5R. SRy 20, DP_TBTPB_DDC DATA 4_|bbc_DAT TBT: RX_1
_ 20 DP_TBTPB K 5 |bbc cLk
o D =TBTBPWRSW EN 5|en ISET_Vv3P3d 8 7| TBTBPWRSW | SET_V3P3 —
%0 25 (TR TBT_B HV_EN 11 [Hv_EN | SET_sQ 10 TBTBPWRSW | SET_SO 25 ¢om TBT B CONFI G1L_BUF 16 |cA DETOUT ca peT 18 TBT B _CONFIGL_RC 29
ot 2 =TBT_SO_EN 17 |so ISET.539 .| TBTBPWRSW | SET_S3 C3332 1 F%gz‘my—\ N
e wo T TBTHV: P15V | | TBTHV: P15V = 2B _TBTE8 & 8 s 0, 22UF 1 S5R 62 T & e 00 |
e | = RE3AQ) [RBYM O [EBy1o e -3 H M B - o e v
| N| ™| ™1 — N >
of & bel ow 2. o8 N N : SR 0201 w TBT_B LSTX 14 listx opy MO ToT LA rer PR (P
13 : CA
M ¥ L35 25 O} TBT B LSRX LSRX (1pD)
TBTB ET R <RV3P3>
» TBTBPWRSW | SET_SO0_R 25 oM} DP_TBTPB_HPD 12 |nppour weol 17 TBT B _HPD 2
TBTHV: P15V TBTHV: P15V Single-fault protection G\ND_THVPAD
1 1 -
R§23163K 2R§%1K4 requires two R's per HV = &
1/‘21% 1%2‘ow | SET_Sx wi th CD3210.
i 1 Single R on | SET_V3P3 OK.
2 2 =
C <RHVS3> <RHVSO0> I LI M= 40000 / RI SET - C
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
118S0145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
118380145 2 RES, ML FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
. T35 Thunder bol t Connector B
Nomi nal Mn Max 3300
I HVSO/ S3 1120mA  1090mA  1170mA (12W mi ni mum FERR- 120- OHM 3A
* 1 2 PP3V3RHV_S4 TBTBPWR F
0603 N DTH=0.
A TBTBCONN 1
C3360:| C3300: hEsa R3301 ¢
1288, 0. 01tk —— TBTBCONN 20 RC__ 1,35 2 AeEE B ‘33051
NPO §§g2 X7R 2 5 A% (0- 18 9v) 5O R
h : NI DTH=0. N
0201 402 1 C3301 AEEé}}g‘{, 1/£\§:W or Léé.\z)z fr—
== = 1UF 1 01 GND_ VOl D=TRUE
a0V p-TRUE = T gkfce CRI Tl CAL 337 Both C 5)
- CERM
37(480”' C 9 0402 TBT Di r DP Dir DP Dir TBT Di r TBT B R2D P<0> O 22UF I—z'w—%m TBT B _R2D C P<0> iz 7
7 n s o IBT_B D2R P<0> o 47UF W »n TBT_B D2R C P<0> - - J_ - - R ROD NeO~ C3371 115" 20" _TBT B RD C N<O> s
7 7125 (OO} TBT B D2R _N<0O> 75 1 771 IBT B D2R C N<O> - - 5 Ho= L TBT:v'FX70 0. 22UF|W
O. 47UF CER?M YR 1 aova [PTR‘El 1(3@’\/0 D=TRUE TBT: RX_O SHELD PINS \ TBTBCO\IN 7_C
R339% 1 (3399 /33200 : g ;
1/ 20W ow MDP- J44
Yy M A2 15 ppp F-RT-TH GNDO g
2 2 2416 cowrar  M_LANEOP g
NO_XNET_CONNECTI QN=TRUE NO_XNET_CONNECTI ON=TRUE 6 M LANEON
B ) O CONFI G2 o Sas B
77 25 [T DP_TBTPB_M__C P<3> C30372§U}: I—%g'zrﬁy—\ ~» DP_TBTPB_M__P<3> P - A10 g sL\‘DiANEQ,p M,iLANElF‘g_ A9 - - DP_ B LSX M._P<1>
oy DP_TBIPB M._C N<3> 337§ 1 » ., DP_TBTPB_M_N<3> -— - AL2 [ 0\ anean ML_LAREIN G | ALL - - DP B LSX M _N<1> ,, -,
'—”—zw—ﬁv—'n - AL4 . AL3
0. 22UF 1 5%’ 3281 TBT: Unused O G\D4 N TBT: LSX_ReP/ P2R (P/N)
| ALS | 5 aux cHP  ML_LANE2P o | ALS
AL8 ¢ M._LANE2N o | AL7
O AUX_CHN — o
22015 bp_PuR RETURN | ALS
"~ PORT A CBoth C 8
0 S
SHIELD PI NS J C337§ thC,
J 1T ) o 2oUF sE3y_TBT_B R2D C P<1> 25717
4 4 - @ o IBT B R2D P<i> 73 1 |5 20t _TBT B RD C N<l> emusnis
- - TBT B R2D N<1> 0. 2oUF 5 8y
=20 _1BT_B D2R1_AUXDDC P o 514- 0876 = TBT: TX1
=20 _1BT_B D2R1_AUXDDC N ;
TBT: RX_1
. _1BT_B HPD
2 _IBT_B CONFI Gl_RC JiCB302 DP Source nust pul |
2 TBT B CONFI &2 RC o/o:lu;: down HPD input with )
Lo, 5 g}é’ P greater than or equal 470k R's for ESD protection
1 1 1 0201 to 100K (DPvl.1a). on AC-coupl ed signals.
R3352'| |'R3351 (3394:| [1¢3395 [R3341 =
0% 504 330PF —— —— 330PF 9% = Sink HPD range:
1/ 23w 20w AT T2 18% 20w = ) ange:
i 1 xaR 2 2 XER %1 High: 2.0 - 5.0V
A 2| |2 0261 0201 2 Low 0 - 0.8V A
SYNC MASTER=T29 RR SYNC DATE=10/ 26/ 201.
T
1 Thunder bolt Connect or B
d} Appl e I nc. 05 1573
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
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8 7 6 5 4 3 T 2

WWW . AlISaler.Com



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 Ve X

DP_TBTSNKO_DDC CLK am =

DP_TBTSNKO_DDC DATA D

b JiC3480
R3485! 8 = %pF
1005 > 2
v 28W U3400 02
201, TS3DS10224
16 | Ena QFN
C » @m—DP_TBTPA DDC CLK 1 e CRITICAL ] 20
«ocg>_DP_TBTPA_DDC_DATA 2| A QuTAL- [ 19
QUTAO+| 18
outpo- [ 17
14 SAl SA 15
10 [ eng
2 qon-DP_TBTPB DDC CLK 3 ine+ outB1+| 8
w»cgr>_DP_TBTPB_DDC_DATA 7| e oUTBL-
ouTBO+| 8
outgo- | 2
TBT_DDC XBAR EN 12 |sg % seo 11
owsL BRAE? ol g =
sorses | SAI/SBI = 1: INA == OUTAO, INB == OUTBO °| &
ver 3 | 7] SAI/SBI = 0: INA == QUTBO, |NB == OUTAO
“
5 Gm S —

= o TBT_DDC XBAR EN L |

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

TBTBST_PWREN L

Q485
DWN5LO6VK- 7
SOT563

29 25

SYNC _DATE=10/ 23/ 201,

%ICNASTER:JUI
DDC Cr ossbar

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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e =PP3V3_S4 BT

PCl e Wake Muixi ng CRI TI CAL

74LVCLED8 ¢
SOrgol

BYPASS=U3520: : 5 mm
1 C3520
UF
2
2

B M SLP_SA L (oo 1051 30 s o
s _=PP3V3_S5_W.AN PM SLP_S4 BTMUX L 4(U3520
SEL | QUTPUT NG
L PCl E_WAKE_L ( BO) 3
IR3561 C35601* 5 ‘ — —
100K 0.1 - = H AP_SOl X_WAKE_L (B1) L
%0w P o CRI TI CAL =
o361 0201 U3s560 s6__AP_SOI X WAKE SEL am s
= WSBgé?ﬁPGXG NOSTUEE
VER 3 ol 3 _PCIE_WAKE L oo 15 55 s 2
e _oAP_PCIE WAKE L 4n Bi[1 _AP_SOI X WAKE L @ ?3g 9
an AN
f 1/%8/6w
NOSTUFF o%¥b1
L R3560 BLUETOOTH
1«/2/\2 wwn =PP3V3 S4 BT
1/5’3',_/8w <
0201 1C3510
w0 TR BT _WAKE L o «©
53‘1 T %“gg, NO_XNET_CONNECT! ONETRUE
USB3740 oY X% g3510 o
DN op ol 6 USB BT P o DMN32D2LFB4
CRI T CAL <D DFNLOOBHM-3 | K
A USB BT CONN P 10| e om 2| 7 USB BT_N ap - =
4 66 5 0 SYNC MASTER=J41 SYNC DATE=11/01/201
USB_ BT _CONN N 9|pm PP_1Sx NC 6™ sfz Im...Lt -
w1 BT_WAKE Wrel ess Support
= BTG RONEET T
[o =l SR § 1R3512 051- 1573 | D
i 4 TR Appl e Inc.
SI GNAL_MODEL=BT_MUX GND 1/%0w L 8.0.0

EL | QUTP!
SEL|ouTPuT %61 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) J THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 120
= Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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OOB | sol ati on

/1UF

XSR CERM

6

CRI TI CAL
6 74LVC1G08
SOT891

SSD PCIE SEL_L

BYPASS—U37102 5 mm
71

2 SMC OOB1_R2D L 2
4@2810 1

R3702
0

R3705
0
L v 20

0201

R3707
0

5%
1 1 20W,

0201

PCl E_CLK100M SSD_P

1 2
5%

1/ 20W
0201

ANAA2 PCIE CLK1I00M SSD_N Ve FLRE

PLACE_NEAR=C3721. 1: 1mm

PLACE_NEAR=C3721. 2: 1nmm

12 71 81

NC_NMASTER=YHARTANTO J44

SYNC DATE=12/18/ 201,

TTILE

SSD Connect or

D NOSTUFF
Ji 722 1 %CBP7F23_i C3P7F24 _iCBJFZSJiC3P7F26 . =PP3V3 SOSW SSD
—F ggl z 0%’1OOG 2 g 0e |2 BBgi0c —F 0%-100(3
L
PLAGE NEAR=33700. 1: 3rm
CEI3T7I 8/8_ CRI Tl CAL
74LVCL
FERR- 26 CHM— 6A G
w5 =PP3V3_SOSWSSD , 1 PP3V3 SOSW SSD FLT
0603 — e
1 C3701 C3702 VOLTAGESS. 3V
°/ °/ 1
2 i( ; CERM 2 i( ; CERM 51450449 R3700
CRI Tl CAL 100K
PLACE_NEAR=] T Imm PLACEiNEAFﬁL3700. 1: 1mm 1/ 2 v
- 33’8 281 w _=PP3V3 SO_OOB1 PWRDN
= R oM NOSTUFF
oo var o vao _ B
1 o o 53 BYPA557L1833117__159nT
2|5 ols2 SMC_OOB1_R2D CONN L 5 R
3]y olst SMC_OOB1_D2R CONN L fé%a
Ao —| X5R- GHEM
5 o o 50
6 o o 49 N
C © D SSD SR EN L 715 ol nd 2
SSD_RESET_CONN L 8|y ol47 SSD PWR EN am s o o
1+ mm>-SSD_BOOT R3701 1,52 0 SSD BOOT_R olq ] 1 1
o PCIE SSD R2D C N<3> C3710 1 I_%g%%%zm 02011/ ZOWNCSTUFF 100 o]4e 1
0. 1UF » POLE SSD R2D N<3> | Tme 11§ (% me] POE SSD D2R N<3>  pormyio i o R3170%3K
o PCl E_SSD P< 711 1|2 apvapiae nPCIE SSD R2D P<3>1 e 1215 o l44mel PCIE SSD D2R P<3> rine 19
0. 1UF |10"n 16V X5R-CERM 0201 13 o o 43 1/2§AV_V
o2y PCLE SSD R2D C N<2> C3712 1 |2 D, VOl D-TRUE wo PCIE SSD R2D Ne2> | hme 1415 S142mel POE SSD D2R N<2>  minw 2012
1UF | [ 10% 18V X5R CERM 0201 n PO E SSD R2D P<2>] e 1515 o l4lme| POIE SSD D2R P<2> ine |
o2y PCLE SSD R2D C P<2> C3713 1112 apvaorme 165 ol40 =
0. 1UF
mnE Lk S0 121 Cee (3714 I‘%Uf?%%m 1o o
0. 1UF » PCIE SSD R2D N<1> | Tme 18 [ 5 138 me| POE SSD D2R Nel> oo onis
o7 PCLE_SSD R2D C P<1> C3715 1|2 govamme n POLE SSD R2D P<1>[ lme 1815 ([37me| POE SSD D2R P<1> mmune
0. 1UF | T0% 16V XS5R-CERM 0201 20 5 o 36
oy PCLE SSD R2D C N<0> C3716 1 |2 o0 voora wo PCIE SSD R2D N<O> | hme 21 [ 5 S135mel POIE SSD D2R N<O>  myuomw
0. 1UF | [ 10% I8V XOR-CERM 0201 1 PCIE SSD R2D P<0> | lme 22| 5 o134 me| PCIE SSD D2R P<0> mrminw
™ PCIE SSD RD C P<0> C3717 1 %w PEN D IEE]
0. 1UF SSD_CLKREQ CONN_L 24 [0 7]
25 32
26 8 8 31 .| PCIE CLK100M SSD RC2_N
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 30 .| PCIE CLK100M SSD RC2 P
28 o o 29
=T° e
B . . 0 ©
Supervi sor & CLKREQ# |sol ati on 56 | 5 o6l
57 2
Del ay = 55ns 58 ° 0 23
0 0o
—PP3V3 SOSW SSD e —=PP3V42 G3H SSDSAK
SSD_CLKREQ UNI — — - l
4 CRITICAL |1 C3740 = ¢
7apl lmgm e
= Dosk, .
)33 oo u3740 2 %Ol X5R Gunsti ck3 Connect or
2N, 561 SLGAAP016V
TDFN R3704
S
A o PCIE CLK100M SSD RCL
0201
SSD RESET L s PLACE_NEAR=C3721. 1: 1nm
! PLACE_NEAR=R3704. 1: 1nm
_SSD CLKREQ CONN R L T | e
R3744 eNo | SSDPVREN _ qm, R3745 G Gk
0 ‘—j\ out|8 SSD CLKREQ R L— *° 1 2 SSD_CLKREQ L " % —— % —
1 2 7N l_/ =) A 2 PLACE_NEAR=C3721. 2: 1nm 2
5% THRM 1/20W 0201 0201
1R3742 YW re D o¥h1 PLACE_NEAR=R3706. 1: 1mm NOSTUFF R3306 NOSTUFF
0201 4
100K SSD_CLKREQ UNI 506
/Bow SSD_CLKREQ UNI 1 }\IZON\V/V-Qnﬂ’ PCI E_CLK100M SSD RCl P,
2201 0201
R3743
o
%
Y 250\71/2
0201

SSD_CLKREQ BI

BOM_COST_GROUP=SSD

d} Appl e I nc.
®

0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NECRVATI ON
PROPRI ETARY Pl
HE POSLOSIR AGREES 1O THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

CONTAI NED HERE| N I'sS THE
ERTY_OF APP

Dz

51 1573

8

2

WWW . AliSaler.

om




8 7 6 5 4 3 2 1

PP1V8_CAM 2, 1
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON L3902 - - F
138S0801 2 CAP, CER, 10UF, 20% 6. 3V, HRZTL, 0402 C3931, C3933 CRI Tl CAL 1. OUH- 17 B A5 MOHM 1\\_8558({ 1&85&3{ 1&8%’34:
BYPASS=U3900. K13: : 2. 54MM Y Y Y2 P1Vv35_ CAM SRVLXD PHASE ., 100K 100K 100K
7 0 12 PP1V35_CAM 1008 Toow Poow bow
AR R LY L3906 [rc3921 J1c3922 [1c3923 [1c3924 [1c3912 [1c39i3: 03976 O ACE NEAR-L3900. K13 4mn i 3 s
- S %OW,UF OOQ/UF % o” %ﬁ‘i} ggo% ggo” | M .
2 2 -C0G __PP1V8_CAM
ARy e ] L [ e [ I - e
- . 0402
=) . v v 1 1 21
Y 1 C3900 I R3920 |'R39
U3900 e = 100K § 100K 1
= GND_CAM PVSSD 1 1
BOVL5700 - g;%up » oo S Toow 3R§OS%(33 3R3935
BX
D N oYM 3 OF 3 I b1t *OR L3903 2201 2201 2/%0w ggéow 2/%0w
8 CRI TI CAL ™ 20-O0AM I. 4A | 2C CAM SMBDBG CLK 2201 2201 2201
J__ 3 ]M Pl _AGND o1 = oM T TABLE21 Y YY) 2 PP1V2_ CAM XTALPCl EVDD ., I 2C_CAM SVBDBG DATz: L3901
- OM T_TABLE = PPOV675 CAM VREE, ., . 0603 1. OUH 1. 6A- 55MOHM
o oor_vooi o | : _L 3930 ?%31 ELv2. CAM = 1YY Y2 P1V2_CAM SRVLXC PHASE .,
: 1 27 » 1008
o |Jpae a0 m ngu;: 2 ég:}/ 2 %;‘axsg _EC3970 1C3971 |1 C3972_L03 974 C39U7FS_LC3|§3F79 _LC3914_LC391 PLACE_NEAR=U3900. ML3: 4MM
i DOR_VDDI 0 a2 o? %R == . L3904 0§,AUF i POPF os i PP F 0% g PLACE_NEAR=U3900. ML3: 2. 54MV
ML2_|)PMU_AVSS = 220- M 1. 4A 2 Behoer (2 Xk —F R stT 5,1 T X5 T st
DDR_VREF| N5 L 1Y YY L2
GND_CAM PVSSG, M3 N o3 ~ - . T M Pvssq
' e o Tcooza]icaoas ™ R R St Y |
P15 | |[SR_PVSSC W TS, UF £
N ALY %oo% W
R15 PCI E_PVDD1P2| D9 —F 8 —|; Y5R
PP1V2 CAM PCI E_PVDD FLT 0301-1 63 —
» GND CAM PVSSD,  Ki5 DDRiAVDDlPRW 1 OMT_TABLE BOML5700
L12 WA =1. 2 = FBGA
L131 Isr_pvssp M PI_AvDDLP8| L7 PPVt M 7071 2 MPl_CLK P P7 M PI_cp_cLk ségllﬂc‘CzL DEBUG_00| BLL E CcAM $Es$ NDDE(l)
1 - R7 DEBUG 01| Cl4
Lis PLL_voD1 8| 08 AR G | c3919: Csp%llzg_]_lcsgulpe_]_lcsp%'lj 1€3910 [:C3951 03 i vweakN weoiar  qatTiSe ool ol Te CaM TEST Mooes
=PP3V3_S3RSO_CAVERA S-UB00. D7: : 2. 54MM 50 ) g i oo 0:{;; o - o bEBUG 03| A5 TP _CAM LV _JTAG TCK
AL OTP_vDD3P3| D7 ( = — ) sveas 2 W x5R |2 i }{il 2 %" Xs5R |2 }{1 2 X5R X5R 7o 71 2 [T m E: $¥ﬁ N R8 m:: 7330 DEBUG 04| E11 TP_CAM LV_JTAG TDI
26 1C3938 201 0201 201 0201 7o 73 (D> - DEBUG 05| E10 TP_CAM LV _JTAG TDO
" M4 00PF : ;06| F1L TP_CAM LV_JTAG TMVS
. b P6 (M Pl _DP1 DEBUG 06
g; wymj%c[% 1 C39U%8 —‘|? §§§11 BYPASS=U3900, 31 Lezg\?ségsé UggAss l.'390<i1 LRy \9?94@::@93&'\%: 2 s = %X—% M o ot bEBUG. 07| F10 TP _CAM LV _JTAG TRSTN
—— J0q DEBUG 08 Si e
c = b = xvago0 e o T A S
= 134 PCI E_RDNO >
@ o GND CAM PVSSC 1582 =PP3V3_S3RSO_CAMERA 55 . o 2 D U !QNc
Gr A
SR_VDD_3P3D M N NEGK WOTH=0. 175 Ji . PCl E K100M P_B10 |pc E_REFCLKP DEBUG_ 12 J10n o
=~ jig N = ! C3980 C3Pg|:8l o1 30 PCl E_CLK100M CAMERA C N Al0 |pci E_REFCLKN DEBUG 13| KIJ N\
] (=PP3V3_S3RS0_CAVERA) % e pEBUG_ 14 KNG
= vesc M3 P1V2_CAM SRVLXC PHASE PLACE_NEAR=US900. ML4: 2. 54MU ? pbgi e |* Bbg; e o % o PCLE_CAMERA 2R C P 28 |pa £_ToRO DEBUG 15| LI NG 2 2 PP1V8_CAM
o : N C3926 PCl E_CAMERA D2R C N B8 |pci E_TDNO DEBUG 16| 10N NOSTUFF
r SR_VLXC_o( | N14 i NEREGE-W DEEED! 2 5 _PP1V8_CAl oo - R3936!
H8 100K
ho o praz P1V35_CAM SRVLXD PHASE ., NCXE POl E_TEST? v zggge
SR_VLXD . -
5 VO O(lkaa [ N-NEGE-W DIEEO. R3913!| R3914: NC*= P00l R12 CAM RAMCEQD 5 2BE,
> F14 PP1V35_CAM =PP3V3_S3RSO_CANMERA s v s CLK25M CAM CLKP A13 |xTaL P Pl 0 01| P12 CAM RAMCEGL 2
- VPD-1P3S we o % O S K25M CAM CLKN A2 |xTAL_N Pl 007 PLL CAM RAMCFG2 ..
o S AE e N 0.0 713 CaM RN
fff VoD 3paal 11 5 3937 2 2 » | 2C CAM SMBDBG CLK D15 i o¢ alk peG P10 04 P \c JRscsg‘:",F;l
1 C393 1 | 2C_CAM SCK. RI10 || 2 aLK - @1 o 05| NiZ
V2 M XTALPCI EVDD . 1 2C_CLK_SENSOR ) NC
EZ vDD1P2_d F15 PP1 CAl L /ooPF °°\/UF 31 33 (OOT} - 1 2C CAM SVBDBG DAT _ CI5 || 2¢_DATA DBG Pl 0 06| NONG 102%/%
1/
K7 vop1ps_d GL5 PP1V8_CAM 2 ozgil SRR o, oy 1 2C_CAM SDA R9 || 2C_DATA_SENSOR Pl o 07 N e o
K8 - D13 CAM UARTCTS
T _ - TP_CAM JTAG TCK F13 |3TAG TCK UARTCT: 33
o 5 WPhss-ts0o: ;s b TP_CAM JTAG TDI E12|37aG TOI uaRTRTS D14 TP_CAM UARTRTS =
TP_CAM JTAG TDO F12 | ;7AG TDO
10 EZ t 75911 TP_CAM JTAG TNS D12 |3TAG TV UARTRXD_E13_CAM_UARTRXD £
22 vooc | [Le = %O/F BYPASS=UB900. F15: : 2. 54WM TP_CAM JTAG TRST_L _ Dil]y1AG TRST* uARTTXD _EL4 TP_CAM UARTTXD
T v RST_L c1 G_SRST*
B = Lo 2 58 = M_JTA JTAGSRST resT out 312 CAM TEST QUT .,
L _
= Lo FPLV2 CAM > BYPASSZUB900. G152 54MM - CANERA_CLKREO L P13 Jpa £ krEG TEST_NCDH_MO_CAM TEST MODE .,
a w0 15 D CAM POl E \;RE\AEEFLL Eizpo E_RST* STRAP XTAL FRed C13 CAM XTAL FREO .
2 -L f P VWAKE* -
J_ B12 |XTAL_AVSS B15 Ve 1 U3900 s CAM PCl PCl E_WAKE STRAP XTAL SEL| C12 CAM XTAL_SEL
L vms[ - BOVL5700 CAM PWR_SEL G12 |pvr_NooE
SYM2 CF 3 @ M DO<0> . CAM DEBUG RESET L E15|RESET*
: PP1V2_CAM o N PR A0 o B VeIV e T == " Risensor waker
L3901: 1 vsense ¢ M1 33 8 34 M A<1> D[]QiAml CRI TI CAL DDR_DQO1 34 78 NOSTUEE 1 F12 shu
L3902: 1 VsENsE_D K12 PP1V35 CAM:: 2 76 e o MEM CAM A<2> N3 |ppr AD02 OM T_TABLE DDR_DQoz| E4 MEM CAM DO<2> & = 1C3990 Ing?(Ol Do
vo o VEM CAM A<3> NB DDR_AD03 DR DQo3| 28 VEM CAM DQ<3> & o 7 == QpdUF 9,0, PD = 1.35V
XTAL_AVDDLP2| B13 PRIV2 _CAM XTALPCI EVDD -, ne M A<l DDR*ADO " DR _Dooa| F3_VEM _CAM 4> - . ow
@fﬁf‘g&* : 7 31 o MEM CAM A<5> M Jopr anos pDR_DQos| F1_VEM CAM DQ<5> g 201 2201 -
e BASEST Ko o MEM CAM A<6> P4 [opr ADOG DDR_DQos| F4 VEM CAM DQ<6> Ve:im S
— =PPVDDI Q S3RS0_CAMOLK " * @ —E S Ao o5 |0 e bbR_Do7]_F2 MEM CAM DO<7> T
d 78 31 OO} MEM CAM A<8> P8 [ppR ADOS DDR_DQO8| 2 ﬁm gm ngz ve:m S0 £
76 34 MEM CAM A<9> P2 [ppR ADO9 DDR_DQO9 Ve SR
1 C3977 |1 C3960 7: ; feur; NEM_CAM A<10> 34 |ppr D10 DOR_DQLo|_BL_MVEM CAM 10> a4 78 2 CAM SENE\?\; \é\QKE L
$2PF == Qs VR _— MEM CAM A<11> R2 |oor api1 DOR_ 11| B4 VEM CAM DO<11> oS .. s 0 [rm— CAVERA
2 é}g G (2 OY X5R 8 a4 M CAM A<12> L1 |ppR AD12 DDR_DQ1L2| AS M_CAM 12> 34 78 PU on PCH page
0201 s 3 o VEM CAM A<13> P1 o api3 DOR DQL3 g vaEEm Ccm 1431: 270 PP1V8_CAM ., 1 Al SI LI CON BUG
= = M A<14> R4 DOR DQua| B2 MEM CAM DO<14> gy 5 7 [
e oo DR DQis| B3 VEM CAM DO<15> wm CAM XTAL: YES
o 5 MVEM CAM BA<0> K3 |ppr BAO 'R3906
CAM UARTCTS MVEM CAM BA<1> L2 |ooR pat DOR_DQs_Pol E2 VEM CAM P2 s 100K
- 2 qm—VEM CAM BA<2> 12 |oor BA2 DoR_Dos ot 02 VEM CAM DOE _N<0> o, o0 7o 0w - = VNG DATESOL! 24/ 2oL
A 3 CAM_UARTRXD b A2 VEM CAM P<i> 2 T Ca ( 1 of 2)
o o MEM CAM CLK_P_H2 |opr ck_po DOR DGs_P1| A2 MEM CAM DQS_P<1> (prmy ai 7o CAM XTAL_SEL ner a
R3975 [R3976 o+ o MEM CAM GLK_N_@ ooR o no ooR pos ni A8 VEM CAM DOS N<12 g o v fcaM AL O 1 1573
51K A :
i[,Z‘éow i[lééow oo M CAM DMkO> €L |opr pwo DR RASGHB MEM CAM RAS L prmyasve 7130 39 d} Appl e I nc. "
5201 5201 7 s oo MEM CAM DMe1> ¢4 Iopr pv DDR_VE* CJHi '\/Em gm VOESLL D = <)
R32912 DDR’CAS:(FBNIEAADW@ w NOTI CE OF PROPRI ETARY PROPERTY:
= = LAANZ NEM CAM 20 S2_G8 joor 70 DoR_ReseT o2 VEM CAM RESET_L g = THE | NECRMSTL ON CONTA| NED HEREI N | S THE
1/]208W 78 34 T} MEM CAM CKE I3JPOR CKE . B 2 @G P BOSEAER, AGRERS TS THE FoLLOW NG
7 5 @m—MEM CAM CS L L44ppR cs PLACE_NEAR=U3900. R9: 5SMM 0581 0C 0201 L | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
= 36 = Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
PLATCE NEAR-—UBQOTO. R10: 5MM BOM_COST_GROUP=CAMERA | 1V ALL RI GHTS RESERVED

WWW . AlISaler.Com




OVl T_TABLE
PP1V35 CAM OM T_TABLE
78 33 . o 14 PCI E_ CAMERA R2D C P 4033 1 _PCIE_CAMERA R2D P -
l BYPASS—UdOj YPASS=UA000] B2 : arm j f YPASS=UA00] 0 1UF
1 %1'9&7 i(%?l%ls 1 %;%?'%19_1 (;4020 221002 24003 C4004 C4005 C4006 C4007 C4008 (‘;4009 . PClE CAMERA R2D G N 04%3&; POl E CAMERA R2D N e
L LY & E Tos S e Chn 2ot
- 2 2 &t
RA000 —IZ 5’8100(3 2 ralgglooe—lz 315’8100(3 2 315’8100(3 T GERVGR T GERVHGR 2 CERMXSR 1 5NX5R R XSR o Pl E RA D2R C P C4031 1 PG E CAMERA D2R P o
! . . o 0. 1UF Tov v CH 7T =D
D 10 2 _PPOV675_CAM VREF AR 2 n PPOV675 IEM CAM VREF = o 3 my—PCL E_CAMERA D2R C N 4030 1 PO E_CAMERA D2R N rom 1s 71 o
0201, 5% M %5%""(5;8 3 m mm 0. 1UF
R4022! s PPOV675_NMEM CAM VREFCA o1 pmy—PCOLE_CLK100M CAMERA P CA061 1|2 PCIE CLKIOOM CAVERA C P ooy s
1K WM NERER-W BHES: 3 i 0. 1UF g i
“2@@" VOLTAGE=0. 675V o171 12 y—PCLE_CLK100M CAVERA N CA4062 1||2 PO E CLK100M CAMVERA C N oo < o
201, C40101 14011 0. 1UF o -
o Glltggfz T, %J;“Q,UF cam xTAL: No 308
R4021§1 CERV BT Shy XOR d9lclalslalzldlel olglslolelslelzlel ¢ = 70 17 > SYSCLK_CLK25M CAMERA L ‘NO, 2 K25M CAM CLKP v e
0201 5% M
1/ 200 RA0021 Vese) Voo CAM_XTAL: YES =ow
b, 1K = B8 CA015 R4007 R4009
| v2 7 33 rmy-—VEM _CAM A<O> NS | A0 U4000 > > PExne CAM_XTAL: YES | » ;: CLK25M CAM XTALP 1A\ 2 s CLK25M CAM XTALP R 1 2
= 281 S MEM _CAM A<1> P7 | a1 4GB- DDR3- 256MX16 HS —] N
2 NC . CRI Tl CAL 0201 ‘5% NOSTUFF 5%’ CAM_XTAL: YES
78 3 [T MEM CAM A<2> P3| A2 FBGA ne| FESenc 25V 5% 0201 1720w . 1720w L
70 % > VEM_CAM A<3> N2 | a3 KABAGLB46B- HYKO L NG o L Y4000 VF R4012 o361
RA003" * > mD—EM ML A<A> = IXNC NC@C' 25, 000M-LZ- 12PF- 20PPM i
R4001§ s 53 [y VEM_CAM A<5> P2 | ps CRI TI CAL 4014 . 25,000MZ- 12PF- /5w
) MVEM CAM A<6> R8 E3 M_CAM > L : 2201 R4010
2 % 78 33 (TR A6 OM T TABLE DQLO 33 78 12PF 0
Y a2 VEM CAM A<7> R2 | a7 - o1 FZ__ NEM CAM DQ<1> 5 78 1|2 2 CLK25M CAM XTALN 1 5 7a
201, @m VEM_CAM A<8> T8 | ag boL2| P2 VEM CAM DO<2> o= L CAM XTAL: YES
78 33 Ye: i R % . . H
0 55 [y NVEM_CAM _A<9> R3] po bQa[ Fe_ MVEM CAM DO<3> e s 1o = &Y NOTE: TBD PPM crystal required CAM XTAL: NO
= 7 3 MEM _CAM A<10> L7 | ar0/ AP pQLal HB MVEM CAM DO<4> e 2o 7o 0201 6
0 55 (o NVEM CAM A<11> R7| 11 bQs| B MVEM CAM DO<5> eprs o 1o 0
o MEM CAM A<12> N7 | mo/ge bats| @ VEM CAM DO<6> & - 1o 2 B8
0 55 o NVEM CAM A<13> 13| mis b7 W MVEM CAM DOS7> gprs o 1o 0201
C % > _MEM CAM A<14> 17| aia
post|_F3_MEM CAM P<0> o =
0 55 - NVEM_CAM BA<0> M | gao DGsL* p® MEM CAM DOS_N<O> gprs o 1o
78 33 M CAM BA<1> N8 | A1
0 55 > NVEM_CAM BA<2> M8 | Baz pasul S7_MEM CAM P<1> 2 70 __PP1V8_CAM.,
7 33 Ty DQSU* (B MEM CAM DOS N<1> Ve:m SoR0
I MVEM CAM RAS L I3 Ras 'R4005
18Rf%20 D VEM CAM CAS L k3] cas bow| D7 VEM CAM DO<8> w10 100K
. g = A
Hoow o —MEM CAM VE L g ve bQut NEM-M D92 = CAM WAKE: YES §2o"
DQU2 -
2201 MEM CAM CLK_P 37| e oA VEM_CAM 11> . R4830 2
75 55 (> MEM CAM CLK N K7| e DQUA VEM_CAM 12> 27 1 2 _CAM SENSORMAKE L_CONN 1 2 . CAM SENSOR WAKE L
DQUS MEM_CAM 13> 3 78 0201 1/52%W
0w D EM CAM CKE Ko | ke o VEM CAM DO<14> o o, 1o CAM VAKE: i
o M L 2] csr bour| A3 M_CAM DQ<15> wn R4031!
.« NEM CAM QDT K1 | cor ow | E7 MEM CAM DMkO> w7 1/2
ow| D3 VEM_CAM DMK1> - 02
MEM CAM ZQ DDR L8| zq <14
> MEM CAM RESET L T2 Reser L
VSSQ VSS
| 8|2| 8|08 2|38 2[8|B|S|3S|2|E| R F|R
B ‘R4004
240 de
1%
1/ 20w
2201 l
| CAL
CAMERA SENSOR Fad0g
3.25-0OHM 0. 1A-2. 4AGHZ
TANGEDS: S
CRI Tl CAL 1(YYYL4 MPIL_CGK N
cored 9F00- 1 —
kRO 2(YYY L2 MPlL_OKP  amonw
( )— PLACE_NEAR=J4002. 2: 2. 54MM
1
o I CAL
2 . ,|MPI_CLK CONN N
g 3 on|MPI_CLK CONN P 3.25.22'069\?4@
olt CAM SENSOR_WAKE_L_CONN_ 4, TANDEOS- 45M
o5 x| M PI_DATA CONN N t(YYY L4 MPl_DATA N ey ni v
oJ® x| M PI_DATA CONN P —
7
ALS ot —T=12c ALs sa . : > MPL_DATA P cgry s e
A p 9 _ [=12C ALS SCL ” PLACE_NEAR=J4002. 5: 2. 54MM S—
Ol19 @] 12C CAM SK g S 1L2%0:cl1—(|)M L s — SYNC DATE=12/ 21/ 201
11 | 2C CAM SDA . - 120- . g =
9Tz .[PP5V S3RSQ ALSCRM F : 2 1 =PP5V SO ALSCAM ., Camera (2 of 2)
— VR BIFES 2 7 oi0z L | 051-1573
Oo— 40131 WOLE Appl e I nc. -
0. i; % FERR- 120- OAM 1. 5A S
2 2 (Y Y Y\ = NOTI CE OF PROPRI ETARY PROPERTY:
51850892 0 I 0402 LF PRSV_S3_ALSCAM * PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON THELNECRUST] O CONTAI NED HEREL I | S THE
= il gg-zm Doak nal max 13850801 2 AP, CER, 10UF, 20% 6. 3V, FRZTL, 0402 C4002, CA003 CRI TI CAL TTETZOSNi?i;‘L‘;,GﬁE,SSL%;ﬁ;‘ﬁO"w“@ S
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
BOM_COST_GROUP=CAMERA | 1V ALL RI GHTS RESERVED

WWW . AliSaler.

om




5

Rl GHT USB PORT

2USB2_EXTA _MJXED F_N

USB2_EXTA MJIXED F_P

D USB Port Power Switch
CRI TI CAL CEI4T6I8A5L
TPLSJ§56598RE FERR- 120- CHMV 3A
SN PP5V S3 LTUSB A ILIM , )
« _=PP5V_S3_LTUSB 2|ino  outt U RERERR W BHES: 25"
L 3lint  aume[?7 T AGEES C4606 * C4605 1
12PF 0. 01UE
. USB_EXTA OC L 8JFAULT* ILI % P
o NPO- §§g 2 X5R 2
s _=USB_PWR EN 4 Jen 020 201
CRI Tl CAL o Tp[j@" = =
C4690 1 1CA6911 C4696
08 — — (£-°/1UF::202°0UF- 35MOHM™|  ©
$ 2 2 % 2
CERYb3? 0 glcEm EREL B8N
1 USB2_EXTA_MUXED_N
1« USB2_ EXTA_MUXED_P
CRI TI CAL
- ) J_- 5. 5V- 0. 28PF
Current limt per port (R4600+R4601): 2.19A nmin / 2.76A nax - 0201- THI CKSTNCL

=PP3V42_ G3H SMCUSBMUX

68

Mbj o SMC Debug

THE PI 3USB102E CAN CLAMP VOLTAGE | N THE | NTERNAL USB PI NS

Mux

BYPASS=U4650. 9: 3: 5nm

Sl GNAL_MODEL=MJO_MJX_SMSC

USB3_EXTA _D2R N

CRI TI CAL

D4600
5. 5V- 0. 28PF
0201- THI CKSTNCL

ol|lo|w(~|o|u|s|w|Nn|e

=

SMC_DEBUGPRT.

C46501
0. 1L§;——
y—
st-Sé 2
01 oo
74 50 5 [ SMC_DEBUGPRT _RX_L 5 |we vl 1
74 39 50 (oo SMC_DEBUGPRT_TX_L 4iM  U4650 Y-|-2
Pl 3USBé:02EZLE
74 14 CETS USB_EXTA P 7 lo+ TQFN
¢ USB_EXTA N 5 |o. CRI TI CAL
I e =g SEL[ 10
G\D

71 oo USB3_EXTA 2R P
ND_VOl DeTRUE ND_VOl DeTRUE
CRITICAL [, ,| CRITICAL
1 D4620
5. 5V-0. 28PF % % 5. 5V-0. 28PF
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518S0752
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0'24%8‘3" o ST M N_LI NE_W DTH=0. 5 MM J4813
N_NE DTH=0. 2 _
2. 5A-16V- 0. 10HM ) ~ {\/"O_TAgoy 0.2 MW 71 o0 37 5o _=PP3V3_S4_TPAD 2
402 e =PPVI N _S4_TPAD 1 2 2 PPVI N _S4_TPAD FUSE PLACE_NEAR=J4802. 1: 8WM 2 NI 1 3s GND_ACTUATOR o 26 _=PP3V42_ G3H TPAD ~
PLACE_NEAR=J4802: 3WM M N_LINE W DTHE0. 6_mm 3 4 29
612 VeLTAGg Gy O 20 512 96 XwWwi801 29 g
L C4862 7 gg 3 M a0 B KBD1 EE DS
D %g\/’ 9l o420 v z - s B _KBD2 21 o D
2 52K L[ o PLACE_NEAR=J4802: 3MV " e KBDS 260
1 25 _GND_ACTUATOR FEI DY 0 VB _KBDA 25
15 00 16 71 36 W5 KBD5 24 o
17 00 18 71 36 W5 KBD6 23| o
a2 10 qomTPAD_ACTUATCR EN_L 10 S 120 TPAD VBUS EN am 1 20 WB_KBD7 22
"o =1 2C_TPAD SDA 21 22 TPAD_ACTUATOR THRMIRI P_L oo o2 7 s WB_KBD8 2]
n g =1 2C TPAD SCL 23 gg 24 1 20 WE_KBD9 208
2 PP5V_S4_TPAD F 25[ o o ee =TPAD WAKE L o o n 2 VB _KBD10 19 o
21 ] o128 SMC LID am 55 0 TBT .. s KBDI1 18 o
o 27 20 _=PP3V3_S4 TPAD JEED) 30 R4814  nw W6 KBDI2 17
7o a7 00 )
Xl 7S VS KBDIS C 14135,  ns VB _KBDI3 16 o
EE] D X —/\/y\/—l i s W5 _KBD14 15 o
7071 10y USB_TPAD P L] D ETS TPAD SPI _INT_L o M:ll/ﬁ}@’ 1+ W5_KBD15_CAP D [
a7 14y USB_TPAD N 37] 0 o 38 =TPAD SPI_BUS EN om 905 -+ \W5_KBD16_NU EE DS
391 o0 RA815 [ A5 KBD17 EDY
% @y 2C | OXP_SCL a0 o2 =TPAD SPI _SCLK ame W KBDIGN 1. 0. 5 | n e V6 KBDIS o
7 50 oo LOXP2_I NT_L K] D P2 =TPAD_SPI_M SO & 7 A, 1 5 WE_KBD19 10 o
0@ 2C | OXP_SDA 5] 0 o lae =TPAD SPI_CS L am TR 0 VB _KBD20 EDS
475 o e =TPAD_SPI _MOGSI am e 205 0 WB_KBD21 EDY
0 WE_KBD22 1o
H 51~ 52 R418K10 s WS _KBD23 EDS
SMC Manual Reset & |sol ation O B g e VSR, At o= o 5
Left shift, option & control keys combined with power button cause SMC RESET# assertion, s, =PP3V3 S4 TPAD L 5% o
Keys ANDed with PSoC power to isolate when PSoC is not powered. °e 4 5?%31%37 1 0618119 1 Mib i 1w WB_LEFT SHI FT_KBO 2 o
No I PD on OE input pin PP3V3_S4 (synbol error). a2 _PP5V_S4 TPAD F - Lé;; - \A\/\g LEFT. @T:(gg KED 45
2 71 CONTROL
C - v SPESMAZ-GHTRAD Ji04864 * 4863 PLACE NEAR=J4813. 5: 5MM : ] C
_ .5 12PF  —— 12PF . | = . 5: 31
4850 ¢ BYPASS=U4850.10: 5: 5 mm ; 5 NOTE: Mates with 51651035 on | PD Fl ex L 30
2 - C0G 2 - C0G =
0. E 0201 0201 — F-RT-SM
2 XTR- ‘f ~ = FF14A- 30C- R11DL- B- 3H
VDD 0 - -
w4850 =
SLGAAP4103
o O Expand / yb d f
L opavs s oD e I ander Keyboard I nterface
orile WS LEFT_SHI FT_KEY
oo VB LEFT_SHLET_KED S>> —— ar 2|8 WS _LEFT_OPTI ON KEY . =PP3V3_S4_TPAD BYPASS=U4830. B3: E2: 2MV =PP3V3_S4_TPAD.. s oo = -
s W6 LEFT OPTION KBD  2)in2 '|> — ) % 7 o8 37 30 BYPASS=U4830. B4: E2: 5MM BYPASS=U4830. B4: E2: 2MM
N aur 3| 7 WS CONTROL_KEY
20 WS CONTROL_KBD slina I~ w
. Do~ ol 1-up 0 U110, Ra831: R4830 _LC4830 _LC4831 104832
6 L . Q ) 83 éﬂ
i T ALk SMC TPAD RST o v 2B ow - o, 8 “oR 'R4850 |'R4851 |'RA852 |'R4853 |'R4854 |'RA85S5 |'R4856 |'RABET7
2 [ 402 10K 10K 10K 10K 10K 10K 10K 10K
T 2 2 8 g 5% 5% 5% 5% 5% 5% 5% 5%
GND W > > 1/ 20W 1/ 20w 1/ 20w Mzzuw Mzzuw M:QUW Mzmw Mzmw
© bt = w4830 = 2’540:1 2’540:1 2’540:1 2201 2201 2201 2201 2201
PCAL6416A
e LOXP2 INT L AN vreea  posel AL WS KBD5
= g5 posa| S W5 KBD6
ADDR ro e[ BL WS_KBD7
B naw 12C 1OXP_SCL A5 | sq P28 CL_WS_KBDI B
1 12C | OXP_SDA A | gpa posa| 2 W5_KBD12
DLW\ KBDB
1 os a7 20 _=PP3V3 S4 TPAI BYPASS=U4820. B3: E2: 2MM | OXP2_RESET L A2 ReseT ,2352 EL WS KBDL7
BYPASS=U4820. B4: E2: 5M\/I BYPASS=U4820. B4: E2: 2MM P 52 Ve KBDLS
1 1 1 ol 3 W5 KBD19
R48120% 1R§OE|;<20 (“ﬁFSZO mL %4821 04822 ?i:a E4_ WS _KBD10 =PP3V3_S4_TPAD 4 2 oa
E AR ST o J GheS e
RA822| RAB2: o 2 8y 0. 01k —— 124 DV KBDL
= w4820 = st-gé\fZ p1_s| D5 W6_CONTROL_KEY s ‘R4858 |'R4859 ['*R4860 |'R4861 [*R4862
1 28w 1 28 PCALBA16A 201 p1 6| 5 LEFT_OPTI KEY 26 10K 10K 10K 10K 10K
c H FT_KEY
201, 201, | OXPL | NT L A3 inre vreca po_o| AL WS KBDP23 o g P1_7 W5_LEFT_S| a6 /20w /20w ;/zuw ;/zuw ;;iuw
Po 1| 3 WS_KBD2 o 2201 2201 2201 2201 2 =
22| ADDR Po_2| BL W6 KBDL . 8/ 311S0597
bioe 1 2C | OXP_SCL A5 | s po_3| CL_W5_KBD3 .
e T OE SDA A | e P [C ve KkBDa o l (Wite: 0x42 Read: 0x43)
po_s| DL W5_KBD20 "
| OXP1_RESET_L A2 ReseT Po_6| EL WS KBD22 j: i
po_7| D2 W5_KBD21 wn WS_KBD15_C .,
p1 ol E3 TP_I OXP1_0
p1_1| B4 TP _IOXP1_1 %48 ols
NOSTUEE p1 2| D8 TP I OXP1_2 DVN32D2LFB4
854 1 p1 3| E5 TP | OXP1_3 DFNLQOBHR: S
A 0 Ollég—: p1 4| D4 TP 1 OXP1_4 - - A
X5R- %H\ﬁz p1_s| D5 TP | OXP1_DEBUG 1[e%s SYNC MASTER=JACK J52 SYNC DATE=01/ 28/ 20 14
01 p1_6| 5 WS_KBDL6N 7 e
2 p1 7| G | OXPL_LED DRV 1 Keyboard & Trackpad (l of 2)
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Keyboard Backl i ght Connect or
516S0899

CRI TI CAL

J4915
AAO7A- S010- VAL
F-ST-SM 5

7o KBDLED CATHODE2 2|, 11 KBDLED CATHODEL o 1~
716057 PPVOUT_SO_KBDBKLT 4] 3 513 PPVOUT_SO_KBDBKLT 5, o 7
TP_KBKLT NC 615048 J4915 PIN 5 | S GROUNDED
o o ON KEYBQARD BACKLI GHT FLEX
PIN 6 WAS USED KEYBOARD BKLT DETECTI I E]

NOT USED ANYMORE

TPAD SPI W TH SRC TERM NATI ON

7 s _=TPAD_SPI _BUS_EN TrE TPAD SPI _| F_EN_CONN

s =TPAD SPI_CS L — Ire TPAD SPI_CS CONN L
n s _=TPAD _SPI _M SO — 7rUE TPAD SPI_M SO R 4902, 20 TPAD _SPI_M SO -
s _=TPAD_SPI _MOSI — TrRUE TPAD SPI_MOSI _R 0201 ME5%17 20w RAYUS5 215 TPAD SPI_MOSI .. 1.
nw =TPAD SPI SCLK — e TPAD SPI_CLK R RA904, 215 o Yoo TPAD SPLCLK -
- 201 MF5%1/20W
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2 s g
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'R4910 100PF
100K B 3%,
i = )
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2201 =
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74LVC2C08GT/ S505
o6 56 30 37 21 18 13 [T PM SLP_S4_L S r—C R439313 R439314
U4910)3 _TPAD SPI IF ENR 1 2 TPAD SPIgIF ENR C1 2 (TPAD _SPI _| F_EN CONN)
s O TPAD SPI_IF EN_ 6| og A W\
1/ 20w 1/ 20W
From PCH 4 201 1 C4943 201
T00PF
CKPLUS_WAI VE=UNCONNECTED_PI NS S%A’v
f 028
B 0201
71 68 37 36
'R4960
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[] DF
E-3 ]_- -
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sempIPAR SPL_cs L o TFTo
From PCH
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15 KE L B12 A6 1 " 0402 — .
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- SMBUS_SMC 1~ SO_SCL o M) 2ciscl ANS[ B2 g SMCADCIS 2 X8R 2x gf-low 2x gf-low 2x gf-low 2% gf-low %61 oA 0261
79 71 a1 SMBUS SMC 1_SO_SDA [e) N2 || 2c1SDA ANGl 2 g SMC ADCI6 ~~~~~~ ame (2 OF 2)
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SMC Reset "Button", Supervisor & AVREF Supply
5 55 35 sy CPU_PROCHOT L SI GNAL_ MODEL=DMN5LO6VK_7
10 50 3 _=PP3V3_S5_SMC @159
* : 6D/ DMNSLOGVK- 7
. C51311? SOT563
T 47eE L g‘ VER 3 SMC12 PECI Support
" 2.
2 X8k 0% 2 X =PP1V05_S0_SMC
44 43 42 40 30 3 _GND_SMC_AVS: PLACE NEAR-GB159. 6: 5\ s 9?2 SI GNAL_MODEL=CPU_PECI _FET
s =PPVI N_S5_SMCVREE SMC PROCHOT CRI TI CAL
L — e e TN 38 3
D . - o 'R5100
E/EZ:(: Zg-s‘ 35:1/2v 51201 Ve VIN 100K
P3 0.470F —— U5110 i@o‘” 75 39 15 oPM THRMIRI P_L S| GNAL_ MODEL=DWMN5L06VK_7
cerfy }2{3 VREF- 3. 3V- VDET- 3. 0 61 5159 ,
DFN
= m—SMC_TPAD RST L 6MR1L* (| PUBN0903049  RESET* K5 SMC RESET_L OO 38 40 47 50 71 30| DWN5LOGVK- 7
7 *
71 39 30 36 (ry—oMC_ONOFF_ L MR2* (| PU) PP3V AVREE o N \/sEczsgs 73 38
SMC MANUAL RST L 4 |beLay REFOUT]8 . - 4 m i
CRI TI CAL AGES3) 3V
1%\/'5 IOl D B 5 13Rs50151
1
0, o . °| C51251: |1C5126 SVE THRVIRL P Poow
5A)10¥V 18- 104 —— 04, 01UF = < > 5201
2%_3L XSR GhEM 2 st-g% V2 2 gg CERM
SI LK_PART=SMC_RST 0402-1 0201 J:
PLACE S1 DE=BOTTOM ' GND_SMC AVSS s 20 10 12 2 B
MR1* and MR2* nust both be low to cause manual reset. @JER@EWWF’: -1 mm o8 CPU_THRMTRIP_3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. 1583 R5134
=CHGR ACOK SMC BC_ACOK MWETIOLE 3 e CPUPEQ B in 4/53/\/—@2 CPU_PECI %
= = WAKE_BASESTROE 7 DFN1006- 3 §
Debug Power "Buttons" 2 ROLRS To S 1 CH184 YW FroniTo ceul Py
e PM THRMIRI P j}y\/z PM_THRMIRI Rt 15 50 75 7PE 1
156w 2 %
= M 1
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SMC USB O ock require these crystal s _=PP3V3_S0_SMC
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz
w1 SMC PME S4 DARK L R5167 100K 1 2
SMC_DP_HD_L |'S NOT USED ANY MORE a5 _SMC DP_HPD L R5168 100K 2 o 1720w W 20T
R5110 - 596 T720W MF 20T
- XTAL 12 A9 SMC_XTAL_R 1 20 2 25 _SMC_ONOFE_L R5170 10K 1 2
1% CRI TI CAL w3 SMC_SENSOR ALERT L R51/72 10K 1 5, 5% 1720W M 201
1/2%:0\,\/ Y5110 14038 3 _SMC_LI D —‘5__71 100K 1 5> 5% I720W VF 20T
1 3. 2X2. 5M SM s SMC TX L 5__73 10K 1 2 5% 17 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C s SMC_RX_L 5174 100K 1 5, 5% 1720W M- 201
s _SMC_EXTAL 1: } 3 o "SMC_DEBUGPRT_TX L D175 20K 1 5 5% I720W WF 20T
7430 3 _SMC_DEBUGPRT_RX_L o176 20K 1 2 o% LZ0W W 20T
B = = 25 o 5177 10K 5% 1/ 20W M 201
rcpr10  MO° 13111 mue SNC ENE SO DARK L - =TBT WAKE L m "N BT 78 Tok + Ve s oW —w—7on
1 1 - 1
p— p— . TDI 5179 10K 5% 17 20W M- 201
2 zgg e 30 _=PP1V0O5_S0_SMC o z: g% TCK 5180 10K 1 ; 5% 17 20W M- 20T
201 201 5% 17 20W M- 201
B ’ R5112 s 2 2 _SMC_BC ACOK R5187 100K 1 2
J_ 1 rmy—PM CLK32K_SUSCLK RInAA 2 SNC CLK32K oo s _SMC_S5_PWRGD VI N >192100K1 2 o% LZ0W W 20T
= PLACE_NEAR=U0500. AE6: 5. lmm o 2 SNS | NT L 51 3 10K 1 2 5% 17 20W  VF 20T
5% 1720W ™M 201
s
ww CPU THRMIRIP 3v3  R5117 100K 2
5% 1720W ™M 201
o s _SMC PM G EN R5198100K 1 2
s 13 _SMC_ADAPTER EN o185 10K 1 2 5% I720W ™M 201
s 3 _SMC_THRMTRI P 5186 10K 1 2 o% LZ0W W 20T
5% 17 20W  VF 20T
1 a8 21 26 1 _SMC DELAYED PWRGD  R5191100K 1 2
5% 17 20W  VF 20T
o 3 SMC S4 WAKESRC EN R5190100K 1 2
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wn(om—SMC_ADCO — SMC_CPU HI_I SENSE .
s —SMC_ADCL =R SENSE oy NGSTYFE |_|a| I Ef f ect PadS
snoomSMC_ADC2 — BNON, | SENSE am e T
oo SMC_ADC3 — SMC NRUItSENSE ame > PCH SMULALERT L LANVE APN: 998- 00296
»¢com SMC_ADCA — L N VSENSE am - Y Zf‘” OM T_TABLE SPP3VAZ_GBH HALL ®
SMC_ADCS — SMC BNDN DI SCRETE_| SENSE J5250
35@ - -
D SMC_ADCE — SME CPU | SENSE PO HALL- EFFEGT- M.B-J44
e —_WRRE:'BKSEETRUE—@ » R‘?g&7 1 s R5250
- SMC_ADC7 — SMC OTHERSV HI | SENSE " o SMC_CPUHI_COVP_ALERT L 1,400, | NCX21-0 O-2xNC s ubr 07 acub
oy SMC_ADCB _ SMC OTHER3V3 HI | SENSE w Shw ooe—* /\% l
- SMC_ADCH =R | SENSE am ' R ks e W L GR0
s SMC_ADC10 — SMC LCDBKLT | SENSE am = BMONHYS 2 é&g CERM
~—SMC_ADC1L = PR SENSE . Re213
o SMC_ADCI2 — "SNC DDRIVE | SENSE . - SMC BVON COVP ALERT L 1ARR2 4 =
s SMC_ADC13 — SMC_SSD | SENSE am Y =
oy SMC_ADC14 _ SMC_PP3V3S0_I SENSE . R5216
o SMC_ADC1S e RVERA | SENSE m“ CPUTLVENS. Ti L R354 € PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON
«comSMC_ADCL6 — °S“NC:E ETSPEADDEVSE,\BE m“ > ;\/%}/Iv CPUTHRM_THRM SMC 677-01216 | 1 | SUBASSY,PCBA HALL EFFECT. X304 15250 | RTicA
ssqom—SMC_ADCL7 — SMC_PP5VSO_| SENSE am = o R§214 639- 00525 (PCBA, HALL EFFECT, X304) REPORTS TO 677-01216
o SMC_ADC18 — SMC CPUDDR ISENSE  m . H ALERT_L 1 % 2 _| CPUTHRM ALRT: SMC
= = 1/ w
oy SMC_ADC19 — srvE: PCH | SENSE am e R§220 %
wnm SMC_ADC20 — SNC OPU VSENSE am e g TBTTHVENS THM L e TBTTHRM_ THRM SMC _
wsqm—SMC_ADC21 — SMC LCDPANEL | SENSE am 1/ 20w R5210 Speci fy one of these BOM GROUPs.
1
wnqoom—SMC_ADC22 — SMC_CPU | MON I SENSE am . TETTHVENS ALERT L L1005 | arTiRM ALRT: SMC BOM GROUP BOM OPTI ONS
C o SMC_ADC23 — SVC_TBT | SENSE am - e o CPUTHRM BOTH CPUTHRM_THRM SNC, CPUTHRM_ALRT: SNC
201 CPUTHRM THRM CPUTHRM_THRM SMC, CPUTHRM_ALRT: PU
SMC12 PI n AsSi gn rTE nt S CPUTHRM ALRT CPUTHRM_THRM PU, CPUTHRM ALRT: SNC
3 = EST_ CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU
+_SMBUS SMC 4_ASF_SDA _ NC_SVBUS sché’T/EASsTFTRsLEA
= MARECBASES ) TEST= SMC_SENSOR ALERT L
8, _— —@ 38 39 .
BLV._BKL_PVY =R S TR NG TSy e —— Speci fy one of these BOM GROUPs.
—SMC SYS LED = A= TR S TESTETROE v SPP3V3 S5 SMC BOM GROUP BOM OPTI ONS
= TARE_BASESTRUE— NG TEST=TRIE
o SMoGPX THROTTLE L — Mo eMe Sx THROTTLEL 'RE232 TBTTHRM BOTH TBTTHRM THRM SMC, TBTTHRM ALRT: SVC
SV GEX OVERIEME = Mo SN b OV eV — TOK TBTTHRM THRM TBTTHRM THRM SNC, TBTTHRM ALRT: PU
= SMC EAN 1 CTL =R L ETL ezow TBTTHRM ALRT TBTTHRM THRM PU, TBTTHRM ALRT: SNC
SMC FAN 1_TACH — NG SMC FAN 1 _TACH 2
* — WAKE BASESTRUE  NO TEST=TRUE SMCBOARDI D: 16 TBTTHRM NONE TBTTHRM _THRM PU, TBTTHRM ALRT: PU
. SMC_5VSW PWR_EN — NCSVC SVSWPVR EN - SMC CPU DBCPVR BD L — SN BOARDID ¢ = =
= e D N e —
s_SMC FAN 5_CTL — NC SMC FAN 5 _CTL 1R5233
— WAKRE_BASESTRUE — NO _TEST=TRUE ; i
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» SMCBIL BUITON L  — NC SVC BIL BUTTON L _ zyél
=T RKREBASESTRUE— NO TESTSTRUE y
« MEM EVENT L — NG NEMEVENT L | SMCBOARDID: 8
——W =
« SMC_PWRFAIL WARN L — NC SNC PVREAIL WARN L
B _=PP3V3_S4_ SMC i 5 10 a8
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o> SNE PG SUSWARN L 1\ 2 PCH SUSWARN L - S4 SMC Wake Sources 10K
- 1/5’3',_/8w L3061
o¥h1 w1010 _=PP3V3_S4 SMC
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W LDCAT PO NT LP SO "SMBus 0" Connecti ons SMC SMBus " 0" SO Connecti ons SMC SMBus "5" G3H Connecti ons
s =PP3V3 SO _SMBUS PCH s 15 PP3V3_S0_EDP_SW
W LDCAT PO NT LP R530191 1'3?301 HDM Redjig\gaio( on R O SMC R5§%0K1 1550?(51 Int\]e8rgaOIODP 15503K81 Battery Charger
uo500 B 27% ) ! Uus000 B 27 275 | SL6259 - U7100
( MASTER) Yo 2¥é10W (WRITE: OxCC READ: OxCD) ( MASTER) Yo 2¥é10W (See Tabl e) 2¥é10W (Wite: Ox12 Read: 0x13)
= s SNBUS POH CLK — =12C HOMRDRV SCL ., s SYBUS SMC 0 SO_SCL — =12C TCON SCL o 7w SVBUS SMC 5 G3 SCL — =SMBUS CHGR SCL o
D 2571 1 SNBUS_PCH DATA — =I12C HOM RDRV_SDA 1 SMBUS SMC 0_SO_SDA — =12C TCON SDA - 10 7 20 SMBUS_SMC 5_G3_SDA _ =SMBUS CHGR SDA .,
VAKE_BASE=TRUE — TVAKE_BASE=TRUE — ‘VAKE_BASE=TRUE —
] L II L I| L
Battery
J7050
Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) __ =SMBUS BATT SCL -
_ =SMBUS BATT SDA .,
L
SMC SMBus "3" SO Connecti ons
« =PP3V3_S0_SMBUS SMC 3
I nternal DP Ja4
samsung LGD P R5390| |'R5391
Par ade T-con - (0x10- Ox2F or 0x30-0x4F) Y Y uUs000 iz%\ol% ?é%%sv
XDP Connect ors (MASTER) 2, [ o3

J1800 7 3 SMBUS SMC 3_SCL
C "non i SNMBUS s?;cmts SDA
(MASTER) SMC SMBus " 2" S3 Connecti ons B
.. =SMBUS_XDP_SCL = ,
.. =SMBUS_XDP_SDA — « =PP3V3_S4 SMBUS SMC 2 %29 Tenp (on R O
) TMP105: J9510
SY e R5370'| |'*R5371 Trackpad (Wite: 0x92 Read: 0x93)
LE000 1K 1g§E J4802 — =12C X29THMVBNS_SCL .,
v 2Bl OW I (Wite: 0x98 Read: 0x99) - _
( MASTER) 201, ],201 —_=12C X29THVENS_SDA
102 SMBUS SMC 2 S3_ SCL —_=12C TPAD SCL o |
MAKE_BASE=TRUE —
o SNBUS SMC 2 S3_SDA —_=12C TPAD SDA won
= =TROE ! T TBT & MLB Prox
EMC1412: U5850
(Wite: OxD8 Read: 0xD9)
— =12C TBITHVBNS SCL .
—_=12C TBTTHVENS SDA .
L
B W LDCAT PO NT LP SO "SM.i nk 0" Connecti ons
v SPP3VS_S0_SMBUS PCH SMC SMBus " 1" SO Connecti ons
WLDCAT PalT (P RE3L [Regu \ —epave s ses ic
Uo0500 1/ 280 How )
(MASTER) W T R53601 ['R5361| T oek prox ™
SMC > K 50K Fi xstack Prox
> RS R U5000 284S $Thow |EMCL704-02: U5870
75 14 %FB%?I;?(&DATA ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
- 1 1012 SMBUS SMC 1_SO_SCL — =12C CPUTHVBNS SCL .,
VAKE_BASE=TRUE —
7 m s SMBUS SMC 1_SO_SDA — =12C CPUTHVBNS SDA ..
VAKE_BASE=TRUE —
. ; /| L
W LDCAT PO NT LP SO "SM.ink 1" Connections AS
J4002
(Wite: 0x72 Read 0x73)
— =I2C ALS SCL w
W LDCAT PO NT LP — =12C ALS SDA w
A uo500 N
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PBUS Tapr e ( VPOR)
) ) Gai n: 0. 167x CRI TI CAL
CPU H gh Side Current Sense (| COR) Ynomi nai - 12.6 V. Range: 19.7 v cpa80
in: . 10. : NTUD3169CZ
(R;:Ieg'se:l08.)(&)oglj'(:‘iasigo)5 8 NOWREL | & ppuSvSENS EN L
Vsense: 31.5 nV, Range: 11 A o ss =PP3V3_ SO0 _HS COVEUTI NG | SNS oD « Erabhes RRYS Vseese
SMC ADC: 00 1C5401 (to CPU Hi gh Side Threshold i .
" JLUF Alert circuit) R54 8OK
o Tz ECV' 10 gy PBUSVSENSE_EN 2 10
. U5400 PLACE_NEAR=U5000. E2: 5MM E}Zév
PLACE_NEAR=U5400. 5: 10MM ra214 BYPASS=UB400. 3:/2: SIR6409 1 PLACE_NEAR=U5000. E1: 5MV
D 3% 1 SNS HS COMPUTI NG5 n 8(:700 our [6__|QpuHl 1 ouT 4R A'S SMC_CPU_Hi | SENSEm 0 I 3 __PBUS SO_VSENSE
100x % =
1< 121 SNS_HS_ COVPUTI NG 4f rerL_| |'R5405 e + 5409 XVa80 R248Y
CRITI &%«L? “PLACE NEAR=US400. 4: 10MM o %ZE’%IZW T %o « __=PPBUS_SO_VSENSE 1 2 _PBUS_SO_VSENSE | N 5 Mélé%
o LR CRITI CAl. R 6361 PLACE_NEAR=R5400. 1: 10 MM . a2, Rthevenin = 4573 Chns
PLACE_NEAR=U5000. E2: 5MM 1 . SMC PBUS VSENSE w0
PLACE_NEAR=U5400. 6: 5MM R5481! 5480t | C5489
= = D AV 28 29 40 42 43 44 100K 5. 49K 2 25F
M:lé'é v lem > ; %, PLACE_NEAR=U5000. E1: 5MV
- - y X
OTHER 5V H gh Side Current Sense (I O6R) 4022 PBUSVSENS EN L DIV abs, GON‘; PLACE_NEAR=US000. EL: SMM
Gain: 100x, EDP: 6 A Q I a5 29 40 42 42 0a
Rsense: 0.005 (R5410) or Rsense SHORT CTHRELSS DC In Volt age Sense & Enabl e ( VDO R)
Vsense: 30 nmV, Range: 6.6 A o+ =PP3V3_SA4 HS OTHER | SNS S05410. 3: 2: sMM Gain: 0.148x o gy CRTICAL
SMC ADC: 07 J_1C514UJ[51 gr’:/gmA%.Me.s . Range: 22. 290
s _Egg B REEREARSUS 000. A4: 5MM NS
* N- CHANNEL
= — 6 _DCINVSENS EN L
o0 %0 PPMIN S5 HS OTHERSY IS’\&ACE NEAR=U5410. 5: 10y U5410 R5419 PaPhes RiEehna¥SEPes
1|3 I NA214 en A ent.
R541Q L Swl SNS HS OTHERSV N.| ~ IN&214 |6 |5 oriersv | our 1K Ao SMC OTHERSV. HI_| SESE 1o o R5492!
Short Rsense 9 100x . 2% 200K
obw o DCI NVSENSE_EN 2| | 5
OMT o qdf 5| SNS HS OTHERSV Paiine REF|L 4 1I1?55K415 zi?éFf [ 6RA19 e \%F Mié‘g PLACE_NEAR=U5000. B3: 5MVI
CRI TI CAL'| PLACE_NEAR=U5410. 4: 10MM g Pow T gﬂg% 1 2
o _up=PPVIN _S5_HS_OTHER5V_I $NS_R ~ % 5  OTHERRC: YES 1 3 DCOIN S5 VOENSE
PLACE_NEAR=U5000. A4: 5MM = 1
C ERHFRERNS EEKEE' NERR=U5410. 6: 5MM - H R3498
= = GND_SMC AVSS 059 50 52 13 1 w__ =PPDCIN S5 VSENSE 51 aal ] LB _
\%? 202, Rt hevenin = 4573 Ohms
. . 4 N_VSENSE w0
OTHER 3. 3V Hi gh Side Current Sense (I BR) R401: P GAEL 54901
in: 200x, EDP: 5 A
(F?ezse: 0o?(oos (R5440) or Rsense SHORT 69. 8K 5. 49K 0%%,

. 15 nv, Range: 5.5 A w1« =PP3V3_S4_HS OTHER | SNS BYHREED40. 3: 2: 5MM 1 Y 2 §s2Y PLACE_NEAR=U5000. B3: 5MM
Shense 1agM Fange LS b g PLACE_NEAR=U5000. B3: 5MV
SME ADC: 08 J_léf’fu‘él grHEERGYES o2 PDCI NVSENS_EN_L_DI V 2| | o sve Aves w50 10 42 %3 20

o) — 0/
. N B REE AR US 000. B5: 5MU
—PPVI N S5 HS OTHER3V3 | srg o EAREUS440. 51 LOMM = "ve 2 g%gaw Charger (BMON) Current Sense (| PBR) DC-IN (AMON) Current Sense (| DOR)
oo = lIJﬁ:‘rZAig 5449 Charger Gain: 36x, EDP: 8 éE N 5000, F2: 5 Char ger Gai n: (20x, E;DP: 4.6 A
HEr| HER3V: Rsense: 0.005 (R7150) PLACE_NEAR= . F2: Rsense: 0.020 (R7120
cort meence R5_440 N 260x 6 |Hs orHER3VE_1ouT 1% A/A SMC_OTHER3V3_HI _I SENSE .0 Rsense: 0,005 ( ) EAPA Roense: 0.020 (RT120) 000, F1: 50
K
T . | SNS HS OTHERGVE R cerl1 ) |1R5445 wiW |1 5449 -+ [y CHGR_BVON 1300K, _smc BVON | SENSE o 355433,8
Ry '&FL 15K - g 220F Y o CHGR_AMON ! SMC DCI N_| SENSE o
PLACE_NEAR=U5440. 4: 10M  op ow T, % B o A
o —a=PPVIN _S5_HS OTHER3V3_I|SNS_R ~ yél 8361 ¥ | %/O%%g L PO
OTHERRC: YES 1
PLAGE NEARSUS000. B5: 5MM 7 . OPF
BRHFRERNS T FIRER RMRR-U5440. 6: 5MM  |GND _SMC AVSS 0 40 42 15 a0 2 X cerMPLACE_NEAR=U5000. F2: SMM - iégp PLACE_NEAR=U5000. F1: 5MM
1 L GND _SMC_AVSS w8 39 40 42 40 44 B4 CERM
G\D_SMC_AVSS a5 29 0 42 42 4a
LCD Backl i ght Current Sense (1 BLQO) PART NUMVBER [ QTY DESCRI PTI ON REFERENCE DES [ CRITICAL [ BAMOPTION | Tr ackpad Act uat or X239 Vol t age Sense (VTPO)
Gai n: ;I.ngOZEDPR7gOg 117S0008 2 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5419, C5449 OTHERRC: NO Gain: 0.10771
Rsense: 0. ( ) - Vnominal : 28 V, Range: 30.64 V X\\5470
B Vsense: 22.5 nV, Range: 1.32 A o8 aa 43 2 =PP3V3_S4 | SNS LOADI SNS 11750008 1 RES, MIL FLI M 100K, 1/ 16W 0201, SND, LF C5459 LOADRC: NO SVC ADG 1 .G
SMC AD: 10 1C5450 11750008 1 | Res ML FLIM 100K, 1/ 16w 0201, SWD, LF C5469 TPADRC: NO w__PPVIN S4 TPAD FUSE 1
o = Qo UF NOSTUFF
v HE LOADRC: YES . . 1R547K7
PLACE_NEAR=U7700. 2: 30MA 5450 BYPASS=U5450. 3: 2: 5MM R5459 PLACE_NEAR=U5000. B6: SMV Final Filter RC TBD Poow PLACE_NEAR=US000. G2: SMI
o w0 (| SNS_LCDBKLT_N shn N2 le isns LoperkiT 1aur KRR SMC LCDBKLT | SENSEm « v ot s =PP3V3_S4 | SNS S R5479
100x 1% TPADRC: YES VOUT X239 DIV 4. 53K SMC TPAD VSENSE
3 e |1 C5459 ' N
0 5o I LCDBKLT_P 4l reFll_q [IR5455 W - Y,
6, 04K —L 0. 22UF NOSTU L 1/5 W |1 05479
PLACE_NEAR=U7700. 1: 10MV gp 1) - é’oéi R5463! R5478 4,
bsﬁl?' &IE = %zow 2 5301 39 ]1_0(/) 2K 20°§/2UF
5% 0
1/ 16W 20W 2 X
t IDEAEESNEAR—UMSO 6:5mv | PPARRSNERR-U5000. B6: 5MM e, | SNS X239 LOUT LNT o 2%1 G\l%)lsl\/c AVSS 41 5 10 22 45 s
GND_SMC_AVSS 4 a0 404245 a0 . y LEN = PLACE_NEAR=U5000. G2: 5MM
Trackpad Actuator X239 Current Sense (1 TPC) < A
Gain: 4.99x, EDP: 2.61 A (Transient) CI%Z%C(?L L I I 2 = "~ R5462 E TPA = VvES o VvES
Rsense: 0.02 (R5460) Short Rsense 5% 100 NOS DRC: DRC:
Vsense: 261 nV, Range: 5 A 06+ 10v, 1 SNS X239 PEAK FBKiAAA2 o 3D 461 R5468 R5467
S\MC ADC 11 wooooMT = 6362 % = 2D2LFB4, 10K, 10K,
' 0612 5HoRT I SNS_X239_| QUT_D e >l | DFN100GHA-3 2
w =PPVI N X2 PBUS | R 1 2 o - 402 e 1796w 176w
PLACE_NEAR=U5460. 3: 3MV 3 4 PLACE_NEAR=U5460. 4: 3MM R5464 I SNS_X23P_PEAK_CAP I SNS_X239 | QUT . = 7 7
o
A o SNS_TPAD_Z w] SNS-TPADN — \/f\// \VE—— ggls EJ(F;L CRI TI CAL Cgﬁjl—git CRI Tl CAL| 2° 1TPAD ACTUATOR_EN_L LSNS X239 INT_|
13 = — e 002 T TET=JACK J52 SYNC DATE=127 15/ 2013
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|NA41638 TPADI SNS 31+ °  sor.23 Sor-363° Sor-363° | 3 q - R5471 -Rsé'gsg Power Sensors: Hi gh Si de
I X239 1 OUT_I NT SMC_TPAD | SENSE w0 T : |
w0 =PP3V3 S4 | SNS . Svs+ SO235 i1 | SNS X239 | OUT_BUE y L 1 e e SNS X239 1\%\/——@ Aopl & 1 nc 0811573 1D
TPADI SNS 1 w1 =PP3V3_S4 | SNS S N N YEW 11C5469 :
CRITI CAL S - Gel NCSTURE s o -« =PPSV3_S4 | SNS | TPADRC VS == 95,2208 = 8.0.0
C5460 GND 6 UF M C5462 2 8 \4 NOTI CE OF PROPRI ETARY PROPERTY:
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8 s— m— — — —
CPU FI xed Current Sense (1 COC)
Gain: 219.33x, EDP: 40 A
PCH 1. 05V Current Sense (I Cl1QC) Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Gain: 200x, EDP: 5.2 A gﬁlgnig:c 186n‘v, Ranl%gsilg 12 A
Rsense: 0.003 (R7640) or Rsense SHORT N . 5. 3 - =PP3V3 SO0 VRI S
Vsense: 15.6 naf/’ Ranée: 5.5 A 4 _=PP3V3_S4 | SNS B%R§§’—\§5560 3:2: 5™ DI FFERENTI AL_PAI R=CPUVR | SENL  ~p(\/R | SNS1 P 4. 42K ° lB%RgENEB&lO 5:2:3MV
SMC ADC: 19 # 1C5560 o R A R N AR R T ot EQNH % J_ 280
= %t BACE RERR=US000. H2: 5MM LOADI SNS 2 LOADISNS gE LOADRC: YES
+ E g"' DI FFERENTI AL_PAI R—CPU\/R _| SEN2 R% - QP v SL28133 PLACE_NEAR=U5000. B4: 5MM
U5560 R5569 %0 5 | \ 1l
s ISNS_1V05 SO N sl ' NAZ10 1 |pivosso 1 our 14 53K sMve peH 1| SENSE " ¥ XReT 988 158w SM. CPU_| SENSE w©
0 o D> AN 29 SNE POH | SENSE gy B,
D 200x 15w LOADI SNS R&EY 7 RSB43 1 C5549
w05 @ LSNS 1V05_SO P 4fine reFll ¢ [YR5565 iy 1C5569 DI FFERENTI AL_PAI R=CPUVR | SENL 35 o5 ~ | 2UF
20K v L Ooug 2 F w0 CPUVR 1 SNS1 N 1% 22K . cpUvR | SNS N 1W'Sao CPUVR I SNS R N ;é’gg%
a 20?ow 2 XaR) NO_XRET= 125 1/;%8\,\/ 'R5544 R554 b 5 ERR
2 PLACE NEAR=US000. H2: 5MV LOADI SNS REE% g 1 {IaK 715K, E’Eﬁ&l;’FﬁEAR—ussm ERRFNERR=Us000. B4: SMU
bgﬁ? | % E’Eﬁ&’Fﬁ . LOADRC: YES DI FFERENTI AL_PAI R=CPUVR | SEN2 LQADI SNS %‘(N 1 L
= = - NEARELISS60. 6: 5MM o AV e ' ) pals G\D_SMC AVSS w3000 52 01 50
roeme NO_XNET_ 1/'2/1%6\?\/ 1 I%BII:"IS’E%\H\ECTI ON=TRUE 2 'NQ_AXR‘EE%\"\ECTI ON=TRUE
LOADI SNS b
DDR 1.2V S3 (CPU & Menor Current Sense (I MC
DOR 1.2V S8 ( y) ( ) SSD_Current ' Sense (ISDO)
Rsense: 0.002 (R7450) or XW450 BOBLSNS 5 . Gain: 200x, EDP: 2.5 A (8 o i 43 1 _=PP3V3_S4 | SNS BYPASS=U5580. 3: 2: 5MM
Vsense: 19 nV, Range: 8.25 A s =PP3V3 S4 | SNS hS 570. 3:2: 5SM1 Rsense: 0.005 (R5580) e
SMC ADC: 09 105570 Vsense: 12.5 n¥, Range: 3.3 A 1C55§:0
557 SMC ADC: 13 o o ?Sﬁ%u
“ - 24% DDRRC: YES T BE & PLACE_NEAR=U5000. C2: 5MV
+ E ECV' PLACE_NEAR=US000. AS: SMV o _gm=PP3V: W SSD | PLACE_NEAR=U5580. 5: 10M | 5580 R5589
Us570 R5579 R5580 13 D_N I'NA210 4 53
5 6 |1SNs s0_ssDiour 1k R3% swc ssD | sENSE w0
w + my_=PPDDR S3_REG sl '2’\5(')’?;7(23010(1JT 6 |1SNS DDR | OUT 1h A% o SMC DDR | SENSE om0 0008 "™ 580x " = A pSMo SSD 1 SENSEqoomy
%
-~ mm__PPDDR S3 REGR 4w X el IR5575 Y 105579 107300030 06125 5oL SNS SSD P i reril—¢ ['RB585 E 29589
20K o L 200 2UF PLACE_NEAR=U5580. 4: 10MM 4 0w T 20°§,
. I o v _a=PP3V3_SOSW SSD I SNS R/ o yél 8361
0361 PLACE_NEAR=U5000. C2: 5V
o 2201 PLACE NEAR=U5000. AS: 5MV I TI CAL F
C BRRPRRL NS EEAR-USE70. 6 5WM DORRC YES CRITICA | BRI REAR=US580. 6: 5MV
= — — — - o - - GND_SMC_AVSS 38 39 40 42 43 44
QD_SMZ AVSS CPU Hi gh Side Current (I COR) Threshol d Al ert
Gai n: 100x NOSTUFFE
CPU DDR 1.2V S3 (CPU Only) Current Sense (I MLC) Rsense: 0.003 (R5400) 5553
Gain: 500x, EDP: 1.1 A _ BYPASS=U5551. 5: 2: 3MM 0. 22UF
Rsense: 0.005 (R5510) or Rsense SHORT LOBRLENS, o 2 =PP3V3_SO_HS COMPUTI NG | SNS . 112
Vsense: 5.5 nV, Range: 1.32 A _=PP3V3 S4 |ISNS =U5510. 3: 2: 5MM C%ngvls —|$O|—%
SMC ADC: 18 Ji?}SU];EO ooQIUF 8&52':\{
— %o £s p
T E%‘é\ﬂ BOACE NEAREUS000. HL: 5MM I Bhy X5R R5553
68 =PP1V2_S3_CPUDDR | SNS PLACE_NEAR=U5510. 5: 10MV U5510 R5519 CPUHYS = CPUHYS CPUHI COVP EB 1 >
R5510 3. | DDR_N I NA211 4.53 Trip Target on CPU High current: 2.5 A IR5554 CPUHYS 1%
. 7 sin ST oS Lshs CPUDDR 1ot 14 ¥ o SMC_CPUDDR | SENSErrm hyseerosre G rouit AT RE556 . . UB551 i
Short Rsense 178w Vref = 0.737 V bow 1 2 + MCP! CPU
12-scf 5 | SNS CPUDDR P 4jin. ey ['RO515 LA R ST S Vth = 0.616 V -> 2.054 A on CPU H gh current],¥: LN 05 pU COVP OUT
CRITICAL _ D A —gﬂg% VtI = 0.771 V -> 2.571 A on CPU Hi gh current 1
« _a=PP1V2_ S3_CPUDDR | SNS R PLACE_NEAR=U5510. 4: 10 = yéo‘” 2 XsRY Hysteresis Margin = 0.518 A CPUHI _COMP_VREF 4
RA PLACE_NEAR=U5000. H1: 5MV CPUHYS CPUM | OUT R
LQOADI SNS - L GADRC: YES T IR5555 '
I PRI REAR=US510. 6: 5MM s 22
= = G\D_SMC 530 40 2 43 4 oo, } CPUHYS =
. i3 IR5552 |1\ Cee55
3.3V SO Rail Current Sense (I R3C) i o TP
Gain: 500x, EDP: 1.1 A e = o p %g
Rsense: 0.005 (R5520) or Rsense SHORT IN 20. 3: 2: 2 2
B Vsense: 5.5 nV, Range: 1.32 A g3 =PP3V3_S4 | SNS 520.3:2:5m
SMC ADC: 14 1 C5520 NCSTUFF " il
UF 557
i =% LOADRC: YES D222
| o E@gw PLACE_NEAR=U5000. B1: 5MV RB521ZS- 30
EE%SLTZEN_SNTDTDTVL;&;;;ON 5: 10Mv Pﬁgzl(l) 35?3259 o -
w ; =
cur g S Bg0x V[T S O e S PRIVAS0 L SESE DDR 1.8V Current Sense (1 MO
1w 1 120w |4 Gain: 500x, EDP: 0.45 A
Shor t %%‘;ﬁ_l &z s 54 I SNS PP3V3SO P 41w REFLL 2Rg|§25 1 Cf’zf’z%g Rsense: 0.005 (R7829) or Rsense SHORT EBREENSs590. 3: 2: 5MM
PLACE_NEAR=US5520. 4: 10 D Pow 3%%” Vsense: 2.25 mV, Range: 1.32 A =PP3V3 _S4_ISNS
g =PP LSNS_R _NEAR= e 2 85 SMC ADC: 12 1 C5590
qug: (S:ﬁllé 2201 PLACE _NEAR=U5000. B1: 5MV o — %QWlup LOADRC: YES
I PEREEFREAR=US520. 6: 5MV LQOADRC: YES i T %\é’w PLACE NEAR=US5000. G2: 5MV
= = GND_SMC_AVSS 3 39 40 a2 43 s U5590 R5599
INA211 4.53K
i w0 e 3 SCr6 T our |6 |B1VBS3 | auT 1 SMC_DDR1V8_| SENS| w0
5V SO Rail Current Sense (I R5C) PR AR Y20 AN
Gain: 500x, EDP: 1.0 A o SNS,1v8,S3 P ol 900X 1 | |1R5595 Zkopf 1C5599
Rsense: 0.005 (R5530) or Rsense SHORT EPRESNSs530. 3: 2: 5MM = = i 20K - 200 2UF
Vsense: 5 mV, Range: 1.32 A s =PP3V3 S4 | SNS @D 0w > P
SMC ADC: 17 8361
. o~
1 CBSUZéO CRI TI CAL 2201 PLACE NEAR—U5000 &2: 5Mv
- ] ggo} PCAGE NEAR-US000. GI: 5MM LOAD SIS PEREEFREAREUS590. 6: 5Mv | LOADRC: YES
A o _a=PP5V_SO_I SNS PLACE_NEAR=U5530. 5: 10MM U55+3o g ECV' R5539 = = - o GND_SMC_AVSS a8 29 40 42 42 40
1|34 | SNS_PP5VS0O_N I'NA211 4,53 WTER:JACK 570 SYNC_ DATE=127 06/ 2013
o R553(§ e K & 11 SNS PPOVS0 | OUT 1N/y\]2/ /2o SMC_PP5VSO_| SENSEr o PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON Bower Sensors. Load Side
Short Rsense Ll | SNS_PP5VS0_P 4l rerll | |1R5535 “Zn@&‘” 1C5539 11750008 3 | Res MIL FLIM 100K 1/ 16W 0201, SWD,LF | C5569, C5519, C5599 LOADRC: NO we : T —
Rl T1 &R SHORT 3 Tt L55K 1 L 2UF 1- 1573 | D
5% - 0“ 117S0008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5529, C5539, C5549 LQOADRC: NO le | nc 051- 15
_pP5V SO | SNS R PLACE_NEAR=U5530. 4: 10 GND Sow 2 %R App .
0 e —————— CRI TI CAL o 5201 PLOAl\CE N US000. GL: MM 117S0008 RES, MIL FLI M 100K, 1/ 16W 0201, SND, LF C5579 DDRRC: NO ® 8.0.0
LOADI SNS EAR= - GL: ,
S LOADRC: YES NOTI CE OF PROPRI ETARY PROPERTY:
L _L’B&BE_NEAR=U5530. 6: 5MM THE | NECRMATLON_ CONTAINED_HEREI N | S THE
= GN\ND_SMC AVSS 38 39 40 42 43 a4 P BOSEAER, AGRERS TS THE FoLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 55 OF 120
111 NOT T REVEAL OR PUBLIGM I T I N WHELE GR PART
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CPU Hi gh Side (I COR) Peak Detection Support
R546760 R5666
e 4s _=PP3V3_S0_CPUTHMSNS 1 2 ag | SNS CPUHI GAIN R P 1 2 ISNS CPUHIGAIN P 45 80
5% PLACE_NEAR= B 5% N@TUFF_m
1720w 1 1720w
- |1?E)662 o¥b1 R5(0367
CEGGO Poow © @ | p1 2
2%1 - 1/5A)W
£t o R5668 oy
BYPASS=U5660. 3: 2: 5MM EO.W N 45 80
D —NEAREUSEE0. & M NOSTUFF] =2
_ 'RB661 o R5669
PLACE_NEAR=R5400: 10M ggéow 00 44 42 [rEy-l- SNS HS_COVPUTI NG N1 A 0 >
. - - o 5%
CKPLUS_WAI VE=Ndi f Pr _badTerm lIJ§‘A62?_8 R5665 2201 1(;201
%0 44 42 [TR) | SNS_HS COMPUTI NG P 5|In SC70  out |6 ] SNS CPUHI GAIN OUT 1 NS _CPUHI GAIN OUT_R
CRI TI CAL 1/523W In battery discharge scenario negative voltage will be
Thunder bol t TBT C:ur rent / Vol t age Sense ( | |_|SC/ Vl_ISC) 50 a4 42 | 1 N 4ine 200x  ReF|L IR5664 %61 1C562%é present on IN+/- pins with INA output voltage decreasing
Gain: 200x. EDP: 2.8 A 640 - CKPLUS_ VAl VE=NG f Pr_badTer m b %OE/“))K 200% from 3.3V with increasing discharge current.
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 WE%EAF&MGAU 2: 10Mv ~ 20W 2 5301
Vsense: 14 nV, Range: 3.3 1 2 ISNS TBT IVIN 1 I SNS_TBT_| VOUT l 2201 STUEE SENSE+ pins of EMCL704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640. 1: 10 MM U%/éww L PLACE_NEAR=U5660. 6: 5MV Thi s deviation has been designed in our Peak Detection circuit.
- Wth 10UA sink: 0.125A - 2.1A -> 13nV - 83 nV
o8 41 a3 22 _=PP3V3_S4_| SNS IBTLSNS 10 5. 2: smm Wth 20UA sink: 0.125A - 2.1A -> 23nV - 92 nV
1C5640 1
i g}up Battery BMON Di screte Current Sense (I POR) & Threshold Alert
- - 8 PLACE_NEAR=XW5640. 2: 10MM IEA'(I;ER(,:\‘EXFI;LSEOOO ng: Gain: 50x. EDP: 8 A
w e =PP3V3_S4_TBT | SNS TBTI SNS S Rsense: 0.005 (R7150)
| PLACE_NEAR=U5640. 5: 10MM lIJ§1A624J:8 R5647 R5649 Vsense: 50 nV, Range: 13.2 A
ot R5640 13 | SNS TBT N shiv "% %arle | gisns TBT tour 1,9 1R A2 g SMC_TBT_I SENSE gy o SMC AD: 05 NOSTUEF
Short Rsense 1 s | SNS TBT P 40 200x REF| 1 1R5645 1/%}\,\/ 1/2%:/6\,\/ 1C5649 0 g{JF
CRITI GRYTZ ST 22 1 — Qo 220F » =PP3V3_SO_SNS_BNON GHE
Eég Y BMONHYS
68 =PP3V3_S4 TBT | SNS R | pLACE_NEAR=US640. 4: 10MV (i\‘D ggﬁow 2 6?%1 1C5671 52030%‘}
[— UF X5
C TBTI SNS IC%E RERR-Uss40. 6: s IEA&R%EXFELSEOOU A8: 5MV 2 0:%1% XER R§§673
GND_SMC AVSS a0 02 s L eveassuser1.5: 291 | mven covp k8 | 1 295K,
LCD Panel Cur rent Sense (I1LDC) IR5674 BICNHYS BVONHYS it
Gai n: 500x. EDP: 200K R?QIZ(S Us671 Y }g‘é’
RSENSE: 0. 005 (R8320) or Rsense SHORT LOADI S o /Bow 1 2 3 5 MCPB541T  BMVONHYS
Vsense: 5 mM, Range: 1.32 A s« =PP3V3 S4 I SNS B0 22 s i e - S5 LN GOV Ut
SMC AD: 21
1C5620 CHGR CSO R P/ N are swapped on pur pose 201
UE — — = N BMON_COWP_VREF 4l _
) - Iz ?8\//} IEI%E%(E:AFXILEJSSOOO. AT: 5MM ilﬁt gezf,:: szat tery discharge power BVONHYS 2
'R5675
Us620 R5629 , _ 69, BK 1
| NA211 55 Trip Target on Battery current: 3.5 A }05 =
50 55 [T I SNS LCDPANEL N 5|in SC70 ~ our L6 1 SNS LCDPANEL | QJTl 'ﬁ SMC LCDPANEL _| SENSE o © Hysteresis Circuit: ow (BMON | OUT_R SMC_BMON_COMP_ALERT_L a0
500x 1 Vref = 0.854 V 2201 NOSTUEF BMONHYS -
2 os rmy—| SNS LCDPANEL P 4l rerl1 | [1R5625 " |1C5629 Vth = 0.758 V -> 3.031 A on Battery current 1 C567 Us672  ofs
51K f— 200 2UF Vil = 0.887 V -> 3.549 A on Battery current = ot UF DVNS2P2L PB4
GN\D 250w 2 & \ Hysteresis Margin = 0.518 A NOSTUFR BVONHYS 2 g SYM_VER 2
o A 8361 10RSG77 1(I)?5672 2
LOADI SNS b RPN ENB s620. 6: 51m EXPRE RS 00. A7: smu iz%ow iz%ow = e sz
= = GND_SMC AVSS 28 39 40 42 43 44 BVONI SNS 20201 20201
C5670 . .| BMON_I OUT_D +
X’ NOSTUFF
><
B Canera (S2 Controller) Current Sense (| CM) e D384 E
Gai n: 500x. EDP: 0.82 A BYPASS=U5670. 3: 2 3"""‘ RBSZlZS— 30 Z
Rsense: 0.005 (R5610) or XWs610
Vsense: 4.1 nV, Range: 1.32 A Vr
SMC AD: 15 US670 BMONRC: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m | NA213 R45(53379
wummCHER CSOR P 5hin SC70 ~ ouT |6 BMON | OUT 4 23K SMC BMON DI SCRETE | SENSE w0
CRI TI CAL 1% | BVONRC YES
w015 _=PP3V3_S3RSO_CANPWREN _ LoADI SNS 0 s CHGR CSO R N 4lin  50x  ReF{L R5671 | 5679
o opava sa LSS LOADISNS CKPLUS_WAI VE=Ndi f Pr_badTer m oo 105‘;W PLACE_NEAR-LS000. A3 S —— g()o
PP3V3_S3RSO CAMVERA — | 1C5610 BMONI SNS o 2201 g?ﬁéE NEAR=US000. A3: 5MV
M gg DTH=0! 175M1 o —— Oyt UF LOADRC: YES AL REAR=US670. 6: MM -
RUE ™ 2 }jé\,, PLACE NEAR=U5000. B2: 5MM = = GND_SMC_AVSS
1o 3o =PP3V3_S3RS0_CAMERA | Us5610 R5619 a5 29 0 42 4 4a
L. zppave sarso owema 5lin | IS0%0 Tour |6 |1LSNS CAVERA 1oUT KRR SMC CAVERA I SENSE g . CPU Core Vol tage Sense (VCOC)
XW6610 500x % SMC ADC: 20
sm g] 14 PP3V3 S3RSO CAMERA R 4| N+ reFll_¢ [1R5615 1/]21‘” 1C5619 XV\BSQSO 35(5335,39
20K s 200 2UF o 10s _=PPVCC SO_CPU 1 2 cPUVSENSE IN 1% 3% SMC CPU VSENSE gm0
2 PP3V3 S3RS0O CAI\/ERA R L G\D %"zow 2 x'gR PLACE_NEAR=R7310.2:5 MM 1%
VTRERGWOTH=0 W =1 1 LOADI SNS N 0201 A C5689
N —PP3V3 SO CAMVERA R1 A Ox 2 | CAMVERA 3V3: SO T ]C%E%EAFrusew 6: 5MV IEI%EﬁNEA:' AR 00. B2: s PLACE_NEAR=US000. B7: SM1 T gﬂg%
e vslygv—' — = G\D SMC AVSS e ot aaan 58K, PLACE_NEAR=US000. B7: 5MM
ML GND_SMC_AVSS 30 39 40 42 43 as
A 56 e
R5612
0 SYNC MASTER=JACK J52 SYNC DATE=10/ 26/ 2013
o =PP3V3 S3 CANERA R1 2 CAMERA_3V3: S3
- Y CPU Core I MON Current Sense (1 C20) Power Sensors: Extended
hos Gain: 1 A/ 28.273 nV, Range: 40 A o2 ez y
SMC ADC. 22 R5(399 I I 051-1573 | D
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON = _CPUVR | MON 1 2, SMC_CPU_I MON I SENSE, « Appl e Inc.
117S0008 2 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF C5619, C5629 LQADRC: NO Wth R7210 (Ri) ¢ to 316 Oh 156w 1 C5699 NOTI . OF (IzRO:’RI ETARY PROPERTY 8.0.0
se o m .
11750008 RES, MTL FI LM 100K, 1/ 16W 0201, SMD, LF C5679 BMONRC: NO R7310 (Rsen) set to 0.75 nohm PLACE_NEAR=U5000. gs: %NM p— EO{ZUF THE L NEORVATL ON CONTAI NED HEREI N | S THE
117S0008 1 RES, MIL FI LM 100K, 1/ 16W 0201, SD, LF C5649 TBTRC: NO EZZSghset t?N)QS_. s ;Chm dio (I ) i's 40A 2 Xgm WEL&‘EAF*USUUU B8: 5MM TTET%CBNi?SV\?LAI\IG?rﬁSS%F&;P]INMw\EI DENCE 56 OF 120
m ases I's , an o CCmax s ;
then 1A of 1o gives 28.273nV at the Vinon. GND_SMC_AVSS 38 39 40 42 43 44 ,:: g 13 Eg% SSBLO,C:L ,: IN VHOLE OR PART
BOM_COST_GROUP=SENSORS | 1V ALL R GHTS RESERVED
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Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
R5850
« =PP3V3_S0_TBTTHVENS %z PP3V3 SO TBTTHVENS R
NP s =
L
h02 JUF U5850 | 2C Addr ess:
D . TP_TBT THERM DP  — w TBTTHVENS DL_P ECV' 'R5851|'R5852 By setting R5851 to 15k, |2C address
<> = NAKE_BASE=TRUE PLACE_NEAR=U5850. 2: 5MV - 1K 100K for U5850 is 0xD8/0xD9
. . NO_XNET_CONNECT! ONETRUE TBTTHRM_SNS ;é‘éow %w :
Thernal Di ode: TBT Die (THSP) o %%;28251 1 U5850 = 2361
_______________________ UF L
' Pl acenent Not e: : TBTTHRM SNS c%%ﬂ — EMC1412- A TBTTHRM_THRM PU TBTTHRM_ALRT: PU
*The P leg connects to THERVDA pin of the TBT 2|op TSFHERWA 4 TBTTHVENS THM L .
Lc?lf),-t-f‘ne-N-l-eg- c_on-ne-ct- t_O_Dl_n_A'?S-_ . 1§32 w TBITHVENS D1 N PLACE_NEAR=US5850. 3: 5MV 3| o erre |6 TBTTHVENS ALERT L gm
J_ XV\§M851 s =1 2C TBTTHI DA 7 |svoaTA
= = 8
PLACE_NEAR=U2800. AA8: 2MM agg—=12C TBTTHVENS SCL SMCLK e
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0 o
TBTTHRM_SNS .
Thernal Diode: MB Proximty (TM_B)
' Pl acenent Note:
= ' Pl ace U5850 on the TOP side, on the |eft portion
1 of the board, 1" to the right of USB connector.
!
L o o e a a2 a e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU H gh Peak Detection:
CPU Proximty, Menory Proximty, Airflow, Fin Stack Proximty
12C Wite: 0x98, |2C Read: 0x99
R5870
o« ZPP3V3_S0O_CPUTHMENS 1%2 PP3V3 SO CPUTHVENS R
mm
iy VR NEHES 22 J:cs870
CPUTHVENS D1 _P “ 2 7" 1'1?(?0%711?(?0%72
Thermal Di ode: Airflow (TAOP) = PLACE NEARSUB670. 2 5V ~| CRI TI CAL 402 Bow 2 1oow
Pacerent Nete: oo : NoET_cawecT LTRE | v L .
: - 7 =
'Place B871, Airflow thermal indicator, ab°"? B 4337,_,13 ! 0.0022yf —— MRS 2 CPUTHRM_THRM PU CPUTHRM_ALRT: PU
rthe SSD, on the BOTTOM si de. ENTOOSEA 3 NS N
U om e o e e e e e e e e e e e e e e 2 | CRI TI CAL 703 2 | pp1 THERMF y2__CPUTHVENS THM L, D «©
2 CPUTHVSNS D1 N PLACE_NEAR=US5870. 3: 5MVI 3 | pnt ALERT* 510 CPUTHVENS _ALERT L o ©
s0 CPUTHVENS D2 P 4 | pP2/ DNB swpatal 11 =|1 2C CPUTHVENS _SDA Vea:n X
B %g'%_zg 2 3 NG XNET CONNECT! ChTRUE 5 | ones o2 svoLk 12 =1 2C_CPUTHVBNS_SCL o -
CRITI CAL 873 1 o,%%’2827%i_ 16 | senser ADDR seL| 6 CPUTHVENS ADDR SEL
S e T 15 | sENSE- wd? R5875
B 2| CRITICAL 402 13 | pUR SEL ne Dy
s s0 CPUTHVSENS D2 N PLACE_NEAR=U5870. 5: 5MV 14 | 1y seL 20w )
v | - 01
)
Thernal Di ode: Mernory Proxim ty ( TMDOP) Thernal Diode: CPU Proximty (TCOP) GND__ THRM PAD 1 :
' Pl acenent Not e: ' Pl acenent Not e: : ® 5 i .
' Pl ace Q6872 between two rows of Menory devi ces, ' Pl ace @873 under the CPU, Thernmal Sensor: Fin Stack Proximty (ThilH)
' bet ween channel A and B, on the BOTTOM si de. : 1 on the BOTTOM si de. : J_ ‘Pllacement Note: ~ T T T ° “:
bttt st s s s s e s [ = 'Place U5870 at corner near Fan,
ron the TOP side. !
)
.
w0 4 > I SNS _CPUHI GAI N _P
w0 > | SNS_CPUHI GAI NN
Pl acenent Note: Place C5800 and C5801 near (B871.
NC NC
om0, “hevao,
A 3% 9% NC_MASTER=YHARTANTO J44 SYNC_DATE=01/ 07/ 2013
mj; %OR%A X7R ’\C¥ %OR%A X7R TTTCE
Thernal Sensors
T RO "
d} Appl e I nc. | 051-1573 |'D
S 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
THE F‘CEESSCRPAG?EgYT(C)FTfEP FCLLOI" NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 58 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
BOM_COST_GROUP=SENSORS | 1V ALL R GHTS RESERVED
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i FAN

CONNECTOR

KEEP THE 5 PI N CONNECTOR

=PP3V3_S0_FAN 46 o8

FROM D1

=PP5V_S0_FAN

a6 68

NC;

2 S0V
CERM X7R

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

0. 0022UF
169%

2 50V
CERM X7R

0603 NC 0603

Q6060

CRI Tl CAL
1:
R6060 * J6050 C6{)2(|)DE 1
47K FF14A-5C. RI1DL- B- 3H gQ——
1/ 20 NC)EG-O- NPOpSBt
R6065 oA 2 L
47K 1lo|5vDC
» @m—SMC_FAN 0_TACH 1 2 FAN RT_TACH 2| 5| moror conTRaL
156w i o | G\D
201 o) TACH
NCx2to
= 7
R6061 NCx—()
100K 51850769
=N B
2(’541: 2 oi: SYM_VER 3 LsF
o] T8To  FAN RT_PWM
B » —SMC_FAN 0_CTL o —
Pl acenent Note: Place C6002 and C6003 near

=PP3V3_S0_FAN 4

BOM_COST_GROUP=FAN

SYNC _DATE=10/ 23/ 201,

ISYNC MASTER=J41
Fan

d} Appl e I nc.
®

T O, .
051- 1573 I D
8.0.0
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SPI ROM

Quad-1 0 Mbde (Mdde 0 & 3) supported.

SPI Frequency: 50MHz for CPU, 20MH#z for SMC SPI +SV\D SAM Cbnnect or
« _=PP3V3_SUS ROM
SAMCONN
CRI TI CAL
BYPASS=U6101: : 3nm
D 2 UB100: - J6100
i g:611u91 BYPASS: uelioo.ocsnlr o CRI TI CAL DFA0PC 1205 8. 4V- 51
T o= Us 1009 Tt
2 - CERM : % ——
o 0201 X6R- S%RM 2 VeSCRAEVZPI G w _=PP3V3_G3H T112 e
VG o1 4ANBI T o[ ot
54 _SPIL_MB CLK 6 |ck WBON i (| &0)|.5_SPL_MB 1C0 MOSI 47 75 7547 SPL_ALT 1 Q0 NOSI g Ao e—SPI_ALT CLK a7 75
2| YRS 1 SPI_MLBROM CS L OM T_TABLE o SELATIA NSO @210 0 - e il
4w SPI_MB CS L 35 CRI TI CAL| PLAU:iNB\I-EU)'TUU_.T:_TZW'I_ 1 s - . 7547 _SPL_ALT 1QR WP L g oo S SPI ROM USE_M B Va:im RURAR
s O —=q D1 G)|2_SPL_MB 101 MSO.; s 7547 _SPL_ALT 108 HOD Lg o 10 9 S SMC TVE (SWDI O) 38 30 71
71 47 15 _SPI E_MB Slc 50 _SPL_MB 1 Q2 WP L adwer (1 o) 1 Ve RESET L. € T 2% T*® ot Tk (swolk =2
6o 647 _SPL_MB 108 HOD L 7 HOLD* (1 CB) 100 71 54 40 39 38 (OO} = IoXe - oo 6 30 7
E\ID G\ND THRM_PAD 16~ 15
< o) N\
= NOTE: |f HOLD* is asserted
ROMw || ignore SPI cycles =
in normal and Dual -1 O nodes.
Quad SPI and QPl instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wien QE=1, the /WP pin becones |2 and /HOLD pin becones | 3.
SPI Bus Series Term nation
SPI_ALT 1B _HAD L 4 s
PLACE_NEAR=J6100. TO0: 5MM SPI ALT |Q2 WP L s
PLACE_NEAR=J6100. 8: 5™MM
| SPI_ALT 101 M SO .+
= B°H
[PLACE_NEAR=JGTU0- 67 5W ) P ALT Too Mosl .. Sam Card ROM Sl ave
PLACE_NEAR=JGT00. 47 5V SPI _ALT CLK a7 78
LACE_NEAR=JE100. 3T MV SPI_ALT CS L a7 75
SAMCONN [ SAMCONN [ SAMCONN | SAMCONN [ SAMCONN | SAMCONN
']R6133 1(I)?6132 10R(3128 1(I)?6127 10R(3126 1(I)?6125
2%0w %0w 250w %0w 250w %0w
50201 50201 50201 50201 50201 50201
R621210 R621220
75 14 SPI_CSO_R L 1 2 s SPI_CSO L 2 Pl B L a5
@—mmw% . 1'\/5%\/ PLACE_NEAREUGTO0. T T2WWI SPL_MLE CS o
1/ 20W 1/ 20W
R6111 7 R6121 M
Pl_CLK R 1,25 2 = SPl_CLK 1,22, SPI_MB_CLK i
NEAREU0S00, ARST50M Y, NV PLACE_NEAREUSTO0. 67 T2WM iesng
B CPU Mast er Y Re112 W R6122
_ SPI_MsI_R ' 1732 2 1 SPI_MOS 1,\?\%2 _ SPI_MB_ | Q0_NOSI o
®—Pmmm( SPI_I 0<0>) = = X T _1V/5¥A’WV 1/5A’w PLACE_NEAREUGTO0U0. 5: 12VM
R6113 i R6123 fh SPI ROM Sl ave
75 14 SPI _M SO 1 2 s SPI SO R 1 2 SPI_MB 101L_M SO Ve NI
E'—Pmdm = X H \/50\}\/ ’\éy\/ PLACE_NEAREUGTO0O0. 2 I2VM
SPI _| O<1> 1/20W 1/20W
o RELLE  dh ¥ R6130
SPI 1 O<2> . 2 sSPl_I2 R 1722 2 SPI_MB IQ2 WP L an e
%mﬁummw—’\/%\/ ”\/%%\/ PLACE NEAREUSTO0 37 TZVM
1/ 20W 1 W
it R62119 R6131 %
Pl_| O<3> 1725 2 5 SPL_ICB_R 1,22 SPI_MB | Q3_HAD L
= | = 0. AF1: 50WM 5% /\éy\/ PLACE_NEAR=UGI00. 7: 12ZWMM @
1720w 1720w
1 1
R6114
SPI_SMC M SO 1,94 2
1/ 20W
7 R621215
75 3 TR SPI _SMC_MOSI 1A5’\0/h 2 - _ —
1720w
A SMC12 Master 36 R6116 SYNC_MASTER= YHARTANTO J44 SYNC_DATE=01/ 09/ 2013
5 % [y SPL_SMC_CLK 1,\3§\/2_Pmm eTeE —
AA NEARETSO0DTTO 1 20 SPI Debug Connect or
1/ W
2@? R6117 I O e |
- SPI_SMC CS L 1722, 2 Appl e 1 nc 051-1573 | D
38 [T \/SVO/\I_PUSG:—NM = ~KI0: 12MM -
1/’\%:8W <) 8.0.0
201 NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
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AUDI O CODEC, ANALOG BLOCKS

APPLE P/ N 35354080 CRI Tl CAL
16201
120- OHM+ 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1(YYY L2 =PP3V3_S0_AUDI O
M E M 0402
£PAV5_AUDI Ob%@¥m84 " RTIAL
T - Cs214:| |2 6213
D Gs2 81 216 * _L106217 e 0
ﬁ ) W onghyz |2 Mo
XTR- GEEM 2 XTR- SER'X'—IV T - POLY COpEC
L Eﬂ:Al,Dl O CODEC 4o s G\D_AUDI O oo
CRI Tl CAl % Il BYPASS=U6201. N13: ML1: 5 nm
C@§}9 forp - o o 2121 i w
52 as __GND_AUDI O CODEC 1 . g 2 2 2 0.1 %)
] BT 4 7 9 g 5
2R% BYPASS=Us201. Hi2| HL3: 5 mm g 1> 3 Ry
e M NRERE ¥ BFEES: B9 $5 ¢ G\D_AUDI O CODEC .«
BYPASS=U6201. AB: B10: 5 m“CRI T cAL C FI"_;TO N LLAE W VREF DAC HI3 |yrer pac HPoUT_L| AL2 M N LI NE_W DTH=Q_ 3VM M N_NECK_\W DTH=Q_ 07MV AUD HP PORT L oy s
] AL3
061252'2: i M N-NECK-W DTH= LLTN ALL | \ip pr LT U260§01 o HPOUT_| - M N LI NE W DTH=0. 3VM M N_NECK_ W DTH=0. 07MM AUZJI': _:?:T R - oD =
Cs4 - CRZ SENsE_a1| 11 DE 2
fgg S5 P VFBGA SENsE_ao| D12 AUD TIPDET 2 2~
FLYN — <0
o4 : B11l | FLYN s\/;\mgz s3] €13 L L a CLINE AUD US HS GND 0
— - Cl12 AUD CH HS GND
Hs4| | | NECK_ LN 50
w0 _GND_AUDI Q_CODEC MO || i L s et o35 ML 2 an D T BonT ReE .
s _TP_AUD CODEC M CBIAS1 L LINELN L Hs4_Rer| B12 M N LI NE W DTH=0_ 4MM NECK_ W DTH=0 07MV AUD HP PORT REFCH ermyse so
N9 Il 1 NEI N_R+ HSI N
s TP_AUD_CODEC M CBI AS1_R| M i NEIN_R HSI N- N-KENE W BTHEQ. 3
- I\rNEcww BHES: 3%
HS MC P 1
» _TP_AUD_CODEC M CBI AS2 L2 cai AsL_L 62 am s
_ M CBI AS1_R SENSE_B1 11HF M NERERR-Y BH:E% 3% N
TP_AUD_CODEC M CBI AS2_R L5 Iv caiAs2_L SENSE_B2| e D AUD O OonES 1| L/ T st o0
L4 Im cBl As2_R SENSE_( i 3
C . sense_g| L3 | 28
52 s GND_AUDI O CODEC N8 M aiNL_ L+ — 402 AUD_TYPEDET oo =2
M8 ImciNL_L- LI NEQUTL_L+| E12 NC AUD LOL LP
N7 o R LI NEuT1_L- | E13 NC AUD LOL LN -
" _
M M aN R LI NeouT1_R+_F11 NC AUD LOl_RP "
C6226 N vane L LI NEQUTL_R-| F12 NC AUD LOL RN
.
Y3 - F13
0,,1UF MC N L- LI NecuT2_Ly £330 AUD t@ t EI @D > * | FT. SPKR AMP. SIG SOURCE
8K CERM N | ane Re LI NEQUT2_L- AUD LO2 [ o w0
0 " G2
ww_a0 Ao el 2 oopEC M T M v ane R Li nEouT2_Ref G2 ADLCR RP " g spkr v, SIG SOU
AUD_HSBI AS | N L12 lusai a5 i K e R AUD LOB L P o
AUD_HSBI AS L13 |hsBl AS LI NEQUT3_L+ oo 50 %0
R6206 AUD HSBI AS_REF M3 |sBl AS REF LI NEQUT3_L-| 911 AUD LOB L N o =0 o0 LFT SUBWOOFER AWMP. SI G SOURCE
2.21 N1 |isBl AS_FI LT 112
1W\§ t: ZE%?E* J13 283 ::g S E, oD 2% RT. SUBWOOFER AVP. SIG SOURCE
1/ 28w _ o>
201 LI NEOUT4_L+ K11 NC AUD LA LP
LI NEQUT4_L-| K12 NC AUD LO4A LN
C61%!go LI NEQUT4_R+| K13 NC AUD LO4 RP
1|2 LI NEQUT4_R-| 111 NC AUD LO4 RN,
i
1 o)
X8R J_CGZU%]. cooo 999 9 3
¢ 5888 88¢ ¢ 2
B —|;0§§2CERM IIxX TR [
AUD HSBI AS FILT gﬂgg;aggg i%’
06037 LLP 805 PERY2

PLACE XW6201 NEAR 5V SOURCE

4. 5V POVNER SUPPLY FOR

APPLE P/ N 35352456

GND_AUDI O CODEC ,; 5,

CODEC

MivE g T

PP4V5_AUDI O ANAL OG s

L6200
XW6201 - 22. -’ Ketk. V¥ BFFES: %8
52 FERR- 22- OHVE TA- 0. 055Ckt-REN ngnggs
w _=PP5V_S3_AUDI O 1 2 PP5V AUDI O XW_1 > a5 REG IN 1
2 : 0201 CRI I CAL
R2622|Q0 AGESS 4V5_REG EN 4len N FE 3 4V5NR
68 52 40 =PP3V3 SO _AUDIO DIG 1A 2 s
A NO ST T 5021  [T06203
2 7 1 1
PM SLP_S3_BUF L L R622|(<) 1166200 106201 | XW5200 0.01UE HUF
e 2 AN LS S M B> S 1Y
1w 2 9% cerm > g’ 1542 XSR GHEM §BHERM
Vyos" 2 = | . .

I

PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5

o

a8 s2

BOM COST_GROUP=AUDI 0|

NC_MASTER=JCURCI O _J44

SYNC DATE:OE/ 13/ 2013

TTILE

Audi o: Codec, Anal o

d} Appl e I nc.
®
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5

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

s _=PP1V5_S0_AUDI O 1{y L2

PP1V5 SO _AUDI O DI G

AUDI O CODEC, DI d TAL

APPLE P/ N 35354080

=PP3V3_S0_AUDI O DI G 49 52 68

0201

Ji C630 1VCLTAI:T. 5V i
U

l BYPASS—UGZOI E1l: F1:5 mm
é
I .

BYPASS=U620]1. G1: F1: 5

¥

BYPASS=U6201. K1: K3: 5 [mm
1 C6303 1 C6304 C630L
éQ/UF O 1UF 1

R4 X5R 2 é‘\ﬁ XSR iﬂ?g
8265

=PP3V3_S0_AUDI O DI G4 4 5 68

PAS&UGZOl A7:E3:5 mm

630
s 52 1010 SPP3V3_SO_AUDI O DI G 1 %é%\/, 0
= Xio HWXBR
i 'R6325 S| @ % 8| ¢
2 20w L TO5K 3T 3 1SHR
2201 20w T T
2201 >S5 s S
RE3&3 s om—GRLQ0_SPKR_SHUTDOM 8 lepi oo sPDIF_IN.G3_CS4208_SPDI|F_I N R6330
1,\/\/\/2 PD_CS4208_GPI O1 H |epi oo uU6201 SPDI F_ouT| & CS4208_SPDI F_OUT 1/\/y\/uEDLFTCUI=.lAQ&@sz
NOSTUFF 156w no m—SPKRCONN L_1 D HL Jop1 c CS4208- CRZR oM ¢_soao| N8 5%
it 7 v [y SPKROONN R | D S lopr o8 VFBGA e Fo5F
R§303O|2<2 o o DFET_OPENUS S lerios DI Gl TAL =
1 2 DFET__OPENCH GPI 5 SYM2 OF 2 DM C_sDA1| NL
ML
uZbw » _NC CS4208 GPQD © |epoo DM C_sL1 NCDMC QKO
iR 201 » _NC CS4208_GPOL B9 |epon DM C_spa2| M
= L1
72 rmy—HDA_BI T_CLK F2 |BoLk DM C_SCL2
7 12 crmy—HDA_SYNC E2 |syne DM C_sDA3| K2
RE331 - CS4208 HDA SDOUTO R DL |spi o ovcsas[ 2| DM C CLK3_R NC DM C CLK1 "
o 7 71 12 (om—HDA_SDI NO LAARA, 2 [ _TP_CsS4208 HDA SDOUT1 Cl |spi1
5% D2 |spoo Ncl_F6
1720w | ] F7
SDoL NG
15 10 12 rmy—HDA_SDOUT 1 Sl N
s 12 HDA_RST_L Bl |soos N B
C s 12 [T | o N NC DM C CLK2 "
€]
A5 NC|
n _NC CS4208_NMCLKA I T2 kA nc| 6 DM C SDA3 ame =
» _NC_CS4208_SCLKA r 52 IS A T R6332
» _NC_CS4208 LRCLKA I LR A e LAANZ DM C CLK3 o =
2 _NC CS4208_ SDQUTA I S oTA %
SDI N_A 1oW
A6 MCLK B 402
» _NC CS4208_MCLKB ) - 4
» _NC CS4208_SCLKB I > jsaxe
» _NC CS4208_LRCLKB I oS :aoga 1
» _NC_CS4208_SDOUTB ] B mDGNrrEB =
6 [spa
B7 SscL
[ BN aWalaNala) PPF%W]‘
g § ? § § § 7520 DM C SDA3 L #9) PLACE_NEAR=U6201. N3: 5 mm
— —A|Mmfmfm Q
- wiwjwlms

75 49 12 HDA_SDOUT

PPE%@\(IM
<

PLACE_NEAR=U6201. D2: 5 mm

NC_MASTER=JCURCI O _J44

SYNC _DATE=07/ 25/ 2013

TTILE

Audi o: Codec, Di

d} Appl e I nc.
®

BOM_COST_GROUP=AUDI O

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

e so PPSV_S0_AUDI O AVP_ L

CRI Tl CAL|

1

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

FERR 1000- OHM 0 01t T VT 1

o AU LR L PV YY) 2 AUD SPKRANP IINP ___ 1]12 %
- T 0402 CIESTEIRE T CRITICAL oy, YR CAL 2 8 e
4X MONO SPEAKER AMPLI FI ERS ( MAX98300 & SSM2375) L6411 CB414 st e VD 1
. FERR- 1000- OHM O 01TUR ba u6410
APN 35352008 & 35352058 o e L2 (RAND_ 2 NO_TEST=TRUE MAX98300 = SPKRCONN L _OUT_P o o0
3 ke ) - ,—M'N'D'NEW'DTFER—ES_W—@
D 1ST ORDER FC (L&) = NOM 569 HZ or Fea 8 ) NN N £+ c1 PENSECTRIEG
1ST ORDER FC (SUB) = NOM 9 HZ X7E% CERM ol SPKRA . :
SPKR_SHUTDOWN
) g =1 NS SPKR L_GAI N SPKRCONN L -
ek 48 con e (RS
- - 1
oGP QO_SPKR_SHUTDOWR: (Y YY) 2 Rsfo%%n D
%1 caL Miﬁ‘g 3

= s PP5V_SO_AUDI O AP R.
R CA T (.J-\LI - . .
L|6T4|.2 L w’é L §72'2: 1 . . BYPA4S.52—LJJ_6420. Al: A2:5 mm
FERR: 1000~ OHM ﬁo_ 01U§F 25— 2| CcRI TI cAL a

LU
w0 15 @_AMWWF— Tanr i f %:%gﬁm e ]
L6421 7 USRI = 16420 AL e
7R, CERM MAX = FRERR- -
C FERR: 1000- CHM 0. 01UR baos | BTSN e oo ,_WEES&?WQ .
2 80 a r 2 7

a0 48 L2 RNT T T R K — — o} > RIN N B3N our-| Gt
CRI TI CAL 0% =
XTE,E5RM, _SPKR_SHUTDOW 2lsron oa N .C3_SPKR R GAI N
B2 NC
R6420*
PGND 100'0(
w50 PPSV_SO0_AUDIO AMP_R leﬁéf
402,
CRI TI CAL BYPASS=U6430. C2: C1: 5 mm
1 1
Todag" TILEAL C?(‘Jlo3;2:—4 - C6/14u3;1 1
[643 k) 2= T =
FERR: 1000~ OHM 0. 22U Faklf 2 8 miTica 2 3R o=Rm
AUD LCB_R P 1 2 172 CASE-ALL DD B 0201 SPKRCONN SR OUT P oD 52 71 o
e L8150 R
#E%’v' BLl| N T+ S
CRI TI_.CAL T L NO TEST=TRUE ALl N our- | B3
rerk 0431 @é%? ., SPKR_SHUTDOWY ol canA3 | RSUB GAIN SPKRCONN_SR_OUT N oD
w0 a8 AUD LGB RN 1 w2 KRANE | (n1]]2 RSUBIN N Epce] B2 J_106456 LT R W DTH=0. 40" M
0402 2 = ) L% f D 4%1 ://())OF F
& G _Fﬁ&@w
o 50 PP5\, SO_AUDI O AMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI TI CAL — CRI TI CAL
L 644 4 4421 1C6441
FERR 1000- OHM 0. 22UF Tooyr —* — Qg-%lUF
0 a0 AUD LCB L _P1 w2 1|p L SUBLN P [ D) 2 18Y SPKRCONN _SL_QUT_P o 5 7w
) = - [ NO_TEST=TRUE CRI Tl CAL 8361
0402 10% CASE ALL b M N-RENR-W BFEES: 48 MM
M é%ﬁ% MAX_LI NE_W DTH=0. 40 MM
CRI TI CAL B1 =
L 644 Reagt N ouT
FERR- 1000- OHM o 242UF ALl N our- | B3
AUD LG3_L_N 1 SPKR SHUTDOWN A2 A3 52 71 80
% 4 @—1%5'%&5“% ForesrhagBL LN © = so* A LSUB_GN N SPKRCONN_SL_OUT_N Ve RIER, 7 Rﬁﬁ
> R rE 040
& =gz | | cnddo o
GND
i 3 2 %(gi/?@
0402

SYNC MASTER=DI RK_J44 SYNC _DATE=01/09/2013
I'P!!g e -
Audi 0: Speaker S
)
Appl e I nc 051-1573 | D
Pl acement Note: Place 06447 and C6452 near U6420 Pl acement Note: Place 06448 and C6449 near U6430 Pl acement Note: Place 06450 near U6410 Pl acement Note: Place 06451 near U6440 o : 8 0 0
NC NC NC NC NC NC NOT ROP ROP . e
T ceaa7 ™ cBa52 - ceaag ™ ceaag T c8450 “T: 8451 | CE CF PROPRI ETARY PROPERTY:
0. 0022UF —— 0. 0022UF 0. 0022UF 0. 0022UF 0. 0022UF 0. 0022UF PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
2 189 2 % 2 % 2 K% 2 189 2 189 THE POSESSOR AGREES TO THE FOLLOW NG
NCX SERYXTR \~d? GERMXTR NCX SERYXTR Nok SERYXTR NCX SERYHXTR e SERYHTR | : ‘I’\"gTN?g\l:;LN TH'S ggcuor\’fr;nl |TN CONFI DENCE 64 OF 120
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R6550 N_NECK W DTH=0. Q6 VM
HS M C P 1 2. 2K, HUBEERE-{ B 208
80 48 ® W\/ = ® = @ 52 80
5%
CRITICAL 118w | TI CAL
R6556* 1C6550 ho5" 10655
1005n L 3300PF 27PF
Y zng T2 ;%\F/{ CERM 2 2 %’
201, 0201 R6559 1
HS_M C_N 1 2. 2K,
* < % AUD AS M C N -
143%‘;4" M NRER-W BTHES: 38w
_—
R/ 06550 FI LTER TO ADDRESS OUT- OF- BAND
NO SE | SSUE SEEN ON EARLY HEADSETS
(SEE RADAR # 6210118)
BYPASS=U6500. B2: B1: 3MV
- D DFET_QPENCH c
BYPASS=U6500. B2: B1: 3MV
16560 1 106563
e (O%EO,OUF - %SU(?:Z f— g 2,,91UF
1] 2 2 g -
|l?(f)5|?20 ER X5R 2 %8k ceru 5B CERM g
% VDD
160
2402 _L TAl ggigoqltm
= 2 |pseL auri{AL_AUD CONN SLEEVE XW  grmy iz 0
DFET_CPOL e aurg A2 AUD CONN SLEEVE XW g iz 0
_—

- E DFI:_l', OPENUS BYPASS=U6501. B2: B1: 3MV
BYPASS=U6501. B2: B1: 3MV
16530 106542 106543
w2t TR T THe
2 XSR 2 2 - CERM
?onlﬁ\év 702 %35, CERM 0201 o
2402 VDD
L o 880 e
= 2 |psgL out1[ Al AUD CONN RI N&2_ XW ooy 5t 52 %0
DFET_CPO2 a e ouT2| A2 AUD CONN RI N&2_XW [ 5t 52 %0
16502 GND
OOPF .
[11]
—

SYNC _DATE=07/ 25/ 2013

%ﬂc VASTER=JCURCI O J44
Audi o: Jack Supgor t
.
d} Appl e I nc. | 051-1573 |'D
o 8.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
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|
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8 7 6 5 4 3 2 1
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MagSaf e DC Power Jack R foa
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0603

3. 425V "G3Hot "

i npedance of 68K neets

sparkitecture requirenents
both MPM4 and MPMB.

When i nput voltage is 2V the FET will
bl ocki ng the | eakage path and 22. 1K can be
properly detected.

When i nput voltage is at 16V+,
and 3.42V reg

and power charger

Supply needs to guarantee 3.31V delivered to SMC VRef generator
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be of f
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5 o0 - CRI TI CAL| ) Hoow 8% T
e w8 o Lyoso L
C70501: C7060:1 § %
o TuE— o thiow
T A
il 605°F "

1.25V * (1 + Ra/ Rb) L

25V

limt)

Vout = 3.4
300MA MAX OUTPUT
<Ra (Swi t cher
1
1C7095 R7095
— g¢FF 34818
2 30% 12 CRI Tl CAL
51 201, 1 0
P3VA2G3H FB —— 2auF
<Rb: 2 Xéé”
R7096* 0e0s
200K

SYNC_DATE=01/09/ 201
— —

Isvm VASTER=YHARTANTO J44

DC-1n & Battery Connectors

d} Appl e I nc.
®

05

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T

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

BOM_COST_GROUP=PONER

=g

1-1573

8

2

WWW . AliSaler.

om




Reverse-Current Protection
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\ = VN BocsT cééa\ﬁz CRITI CAL R7191
FROM ADAPTER DO x6s- gé 2 5129, 33Uk 200607 368 0. 4350H A\ 2 PPV CHOR VDDP .
B alal  MElele]  <le C71801 603 DFN A~~~ V- LFRERP2
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Page Not es

Power aliases required by this page:
- =PPVI N_SOSW LCDBKLTFET ~ (9-12.6V LCD BACKLI GHT | NPUT)
- =PP5V_SO_BKLT (5V BACKLI GHT DRI VER | NPUT)

- =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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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).
1 8V 83 REGJLATm 70mMA is required to support pull-ups. Alternative is strong vol tage
" di viders (200/100) to 3.3V S5, which burns 100mWin all S-states.
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1.5V SO Audio Switch ( BYPASSED) Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e
R8042 — =PP3V3R1V5_S0SW PCH VCCSUSHDA s 11 17
0 .
68 = 2
s =PP1V5_SO0SW P1V5SO0SWAUDI OFET 1 /\/5\4)\/ PP1V5 SOSwW AUD7I nOmHDA 3 . 3V SUS SW t C h
1/20W VOLTAC oM T
NCSTUFF o R B T RS830
RBOY. US040 U8020. o
w2 TPS22624 « _=PP3V3_SUS_P3V3SUSFET S2293 oo v S Oelzk)é’m . -
| NE 2 = o
2013 B2 | VIN T,Lé'}'f gi EDP: 0.5A VIN vour| AL = ggw 3 EDP: 167mA
D o =P3V3SUS_EN B2 |onCRI TI CAL
CRI TI CAL U8040 m
o o PLV5SOSW AUDI OJEN @ |on GND us020
NOS - GN\D
C804T(5J'i 3 Par t TPS22924C 002 0 01 8 Par t TPS22934
1. gztég _— Type Load Switch Zlﬁ?g’ B Type Load Switch
020>1<-}1§2 R(on) 19.6 mthm Typ 0201-1 R(on) 63 nohm Typ
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-4 Current 2A Max = Current 1A Max
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. oM T
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3. 3V 83 S\M t Ch R%Il R(on) 7.8 nthm Typ R(on) 9.8 nthm Typ
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2 W RS W GrH= 3 VVV
B2 )\,| N VCUT( gi N-NECK—W D%—t:g SSW 4 EDP: 1.02A
CRI TI CAL
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X5R
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= Current 2A Max VDD > %g{
B us0o60 I 8361 w e _=PP3V3 S4 FET
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S5 Enabl es

PLACE_NEAR=U7501. 21: 7nm

S5 Power Good
=PP3V42_G3H PWRCTL

PLACE_NEAR=U7501. 20: 7mm

SSD Enabl e
52 15 (TR SSD PV\R_ EN = P3V3S0SW SSD_EN oo s

SO Rai l

=PP5V_S0_VMON ¢, 4

VMON 5V DIV 1

5.0V Divider: 1.07V

1
RB152  c8159:

66 64 38 37 31 18 13

PGOOD (BJT Ver si on)

=PP3V3_S5_ PWRCTL

St andby Enabl es

ALL_SYS PWRGD 56 17 35 64

13T

5 1UF
%
%‘éow ié}{z 9nms RC del ay
2201 282
=PP3V3_S0_VMON ;e R8154
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1°5K 158w
B M‘éow 201
5201
VMON_3V3_DI V
3.3V Divider 1.07v
'R8159
7. 15K
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20W
2201
L R8155
= e =PP1V5_SO_VMON 1 43K
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201
Threshol ds: SO Ral I

VDD: 2.734V-3. 010V
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VAMON: 0. 572V-0. 630V

5% Vbe 0.7V max @ 2mA
Vce(sat) 0.1V nmax @ 1mA
QL Vth 0.7-1V @d 250uA

0 s _=PP3V3_SO_VMON

CRI TI CAL

ASMCC0179
DFN2015H4- 8

PGOOD Circuitry

(I'SL version used for devel opnent)
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o oo =PPSV_SO_VMON

/]
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2 2 $5v DIV VMON TN el
V2MON
1.5V i vi der P1VE DIV VMON v O T P=xNC
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1
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AUD PWR EN
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SM 20
K
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°
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QP1V550 EN — =P1V5S0 EN@ 61
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DFN1006H4- 3 | Kk
—
S

w
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LCD PANEL | NTERFACE (eDP)
LCD HPD CONN IS A 2.5V SI GNAI
68 26 16 15 13 12 —PP3V3 SO PCH GPl O NEEDS TO BE LEVEL SHI FTED TO 3.3V
C8330 1 PANEL: OLD !
1 SZ) 74A%§§9? 5 EDP LS_CAI EDP LS _CAP| EDP LS_CAI cé%ﬁA EDP_LS_CAP| EDP_LS CAP| EDP_LS_CAP|EDP_LS CAP | EDP_LS_CAP|EDP_LS_CAP J_—
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C 'R8322 M C8308 1 o Par t TPS22904 @D \(}dlDL:JFT:RUE%?,éZ CERM AN Y eEL o
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- N ACGE=T. :
Mk SReEYTRUE —_=PP3V3_S0_CPUTHVSNS MAKE_BASE=TRUE
B i p s _=PP3V. AUDI — = s — =PP1 W P1V! DI OFET s
= =PPVRIC (3 PCH o 2 =PP3V3 SO AUDIODIG — 8= ;El'zgxg gg ;ng\H/NSC:T’\E “ } — =PP1VS_SO_PCH VCCTS o
5V Rail s % =PP3V3 SO _DDOMUX — 8= _5p53\/3" 50 RSTBUFR o — =PP1V5_SO_AUDI O s
« =PP3V3 SO DPMUX — $—=—-5-2Vo—o0 a8 oy ® 1[:: =PP1V5_S0_VNON o
» =PP5V_S5_LDO _ PP5V S5 . » =PPEV3 S0 BDP =3 — -PpP3va S0_SMBUS PCH - = =PPlvb S0 RURVR o
= a : — =PP3V3_S0_LCD o
NRRE BASELT — -PP3V3_SO_SMBUS SMC 1 "
_ =PP5V_S5_P5VS5FET . — =PP3V3_S0_SMC 5 » _=PP1V05_S0_REG — PP1V05_SO " G
=PP5V S5 FET - PP5V S4 — =PP3V3R1V8 SO0 _PCH VCCSDI O & 1 4 2 m - NECR TH=0. 5 D gl t al G Ound
° == = WDTH: — -PP3V3 SO VMN o %é‘f%ﬁg\& oD
— -PP3V3 SORTBTLC PCH GPIO___ .. Moﬁ 0 .
_Ppgf\;% bAD — =PP3V3_S0_SYSCLKGEN 0 — =PP1V05_SOM PCH VCCASW , . J_ —@?(’EE—WBﬁEg- &
= S e — =PP3V3_S0_00B1_PWRDN 0 — =PP1V05_S0_PCH VCC =
» =PP5V _S3 REG — PP5V S3 " — =PP3V3_SO_MEM VITPWRCTL __,, — =PP1V05_S0_PCHHSI OFET __,
- BTEES: 775w — =PP3V3_SO_SNS BMON as — =PP1V05_S0_PCH PLLFI LTERS &
% — =PP3V3_S0_HS COVPUTI NG I SNS ., 4 , — =PP1V0O5_S0_VNMON
_ — =PP3V3_SO_VRI SNS w0 = —PP1V05_S0_PCH VOO O USB2 o
p-=—=PE2Y 23 ALSCAM o = —PP3V3_SO_CAMERA R - = —PP1V05_SO_PCH VCCCLK ..
== e — =PP3V3_S0O_SMBUS SMC 3 n — =PP1V05_S0_CPU VCCST o6 1516 17 55
=PP5V_S3_RI O = ——
== o — =PP3V3_S0_TPAD - — =PP1V05_S0_PCH VCCI Q HSI O
— =PP5V_SO_P5VSOFET w = == VIo o TRV 2 TS
= —PP5V_S0_1V05S0 ¢—==PEVIN SO_1V L =
- —_— — 59 -
w =PPSV_S3 AUDI O =-$ — -PP5V_SO_AUDIQ AMP . ;Egixgg % ig .
— =PP5V_SO_LCD o « _=PP5V_S0_FET — PP5V SO_FET = 1o
= =PP5V_S3_DDRREG o = DTE
= _ Ay
A = =PPSV SO I SNS = PESY ?0 Zm " — =PP5V SO ISNS R . SYNC_MASTER=SHART J44 SYNC_DATE=01/ 14/ 2013
VokL GRSEVTRUE « _=PP3V3_S0_FET — PP3V3_S0_FET .
— =PP5V SO LPCPLUS - NECKZW, DTH=0. s _=PP1VO5_SOSW PCH HSI O FEE PP1VO5_SOSW PCH HSI O Power Al ases
, — =PP5V_S0_CPUVR 55 56 é%ﬁgui 1.84A - RECR W DT . 1 1573
— =PP5V_SO_VMON o — =PP3V3 SO_ISNS R P NARE_BASE=TRUE Appl e Inc.
— =PP5V_SO_PCH_STRAP v - + — =PP1V W PCH_ V¢ 1 O6u o
= fgppg\\// Ssg ;(ADﬁJTAGI el " .. PPVREF_S3_MEM VREFDQ A PPOVE S3 VEM VREEDO A 2 7 — =PP1V05_SOSWPCH VOCPLL HSI O = SIS I A TR
= . w10 _PPVREF_S3_MEM VREFCA _ PPOV6 _S3_MEM VREFCA A 20 21 76 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
— =PP5V SO _BKLT - — WAKE_BASESTRUE _ — VOLTAGE=U. 6V RO AR R ARERL 1S 1 EEPES | NG na
= :PPPPS\\// ggSXVLSKCBA?l\_AED 0 . PPVREF S3 MEM VREFDQ B PPOV6 S3 VEM VREF%=B. 2223 78 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
—_— = 4 N NOT TO RODUCE OR COP?
= _PP5v S0 HSL OFET N w1 PPVREF S3 MEM VREFCA  — PPOV6 S3 MEM VREFCA B ... 111 NOT TO REVEAL OR PUBLIGH I T I N WHOLE GR PART
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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> & 77

=DP_TBTSNK1_M._C P<1>

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

s

s

s =DP_TBTSNK1_M._C N<1> TRUE DP_HDM _TBT_M._N<1> & 77
s _=DP_TBTSNK1 _M._C P<2> — troge DP_HDM _TBT M._P<2> o«
s =DP_TBTSNK1_M._C N<2> — trUe DP_HDM _TBT_M._N<2> & 7
s _=DP_TBTSNK1 M._C P<3> — tryge 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 — TtrUe DP_HDM _TBT_AUX P & 77

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

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

2 _HDM TBTMUX SEL_TBT
~ MARE_BASE=TRUE

2 _DP_AUXCH 1 SO _ L

=TBT_GX2SX_BI DI R 15

DI SP_MJX_SEL &

— HDM TBTMUX LATCH 67
— NAKE_BASE=TRUE

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

UNUSED SI GNALS

1 _TP_PCE K100M F

2 TP

PCl E_CLK100M FWN

MAKE_BASE

TRUE NO TEST=TRUE

1 TP

PCl E_FW D2RP

TRUE NO TEST=TRUE

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

1 TP

PCl E FW R2D _CN

TRUE NO TEST=TRUE

PCl E_ FW R2D _CN

12 TP_PCIE_CLK100M ENETSDP — trye NO TEST=TRUE
12 TP_PCI E_CLK100M ENETSDN— 1rys NO TEST=TRUE

PCl E_CLK100M ENETSDP

PCl E_CLK100M ENETSDN

NC

NC

NC

NC

NC

NC

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

TRUE NQ TEST=TRUE

TP _PCH SLP_LAN L

TRUE_NO TEST=TRUE

NC PCH SLP_LAN L

w TP _SPI_CS1 L TRUE No TEST=TRUE_NC SPI_CS1 L

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

. _TP_USB 5N TRUE  NO TEST=TRUE NC USB 5N 74
TP _USB 5P IRUE NO TEST=TRUE NC USB_5P 74
w _TP_AUD CODEC M CBI AS1 L = NC AUD CODEC M CBIAS1_L
w _TP_AUD CODEC M CBI AS1 R o = NC AUD CODEC M CBI AS1_R
w __TP_AUD CODEC M CBI AS2 T Q- = NC AUD CODEC M CBI AS2_L
w _TP_AUD CODEC M CBIAS2 R TRUE No TEST=TRUE  NC_AUD_CODEC M CBI AS2_R

o 1P

SUS PGOOD MR L

— Trg NO-TESTFTRE NC SUS PGOOD MR L

TP_SMC TRST_L

TrUE NO TEST=TRUE

NC SMC TRST_L

TP_SMC MD1

TrUE NO TEST=TRUE

NC _SMC MD1

53

TP_TDM ONEW RE MPNI= 1 NO TEST=TRUE

NC _TDM ONEW RE_MPM

D
@ ﬁ;&g& WEFEEQ: 5M

Di gi tal

G ound

« —=PP5V_S0_AUDI O AMP

XWA202
4 1 2 PP5V_S0_AUDI O AMP_L s0
N DTH=0.
X\WA203 WRTRREY
16542 PP5V_S0_AUDI O AMP_R s0
AGESS :

TBT UNUSED NETS
»s _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>
s TP _DP_TBTSRC M._CP<1> B CP<1>
» TP _DP TBTSRC M._CN<l> = WHE WORETHP TBTSRC M. CN<1>
;s _TP_DP_TBTSRC M._CP<0> —___NC DP_TBTSRC M._CP<0>
» TP_DP_TBTSRC M._CN<O>  — {Wﬁ EE EASENEDP_TBTSRC M._CN<O>
;s _TP_DP_TBTSRC AUXCH CP —__NC DP_TBTSRC AUXCH CP

»» TP_DP_TBTSRC AUXCH CN  — %fﬁ_ % TBTSRC AUXCH _CN

SYNC DATE=11/19/ 2012

ISYNC MASTER=SHART J44
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LPDDR3 COMVAND/ ADDRESS
Menory Bit/Byte Swi zzle
B MEM A CAA<QO
; _=MEM A A<5> —  TRUE <0> 20 24 76
= = TRUE TRUE
D | MewA A =M A AT 6o MEMA DOO> =MEM A DO<7> ., ., MEMB DOO> =MEM B DO<7> .,
| oMM A A<e> = TRE MVEM A _CAA<3> e oy MEMA DOR1> = =MEM A _DOR62> 2 7o MEM B DO:l> = =MEM B_DO<6> o,
I MEM A A<7S = o MEMA CAASA> o+ VEM A_DO<2> = =MEM A DO<5> . s, MEM B _DO<2> = =MEM B_DO<5> .,
; =MEM A BA<2> —  TRUE MEM A_CAA<5> 20 24 76 767 MEM A _DOQ<3> = =MEM A DQ<1> 6, _VMEM B _DQ<3> = =MEM B DQ<1>  ,,
; _=MEM A A<12> — TR MEM A CAA<6> 20 24 7 7 VEM A DQ<4> = =MEM A DOX3> ;7 _VMEM B_DQ<4> = =MEM B _DQ<3> ,,
| ToMEM A A<ils =  RE__ _MEM A CAA<7T> e von s NVEM A_DO<5> = =MEM A DO<2> ., s n,_MEM B DO<5> = =MEM B_DO<2> _ .,
| NEM A Aclse = EM A CAA<8> noe 76 n 7 _VEM A_DO<6> = =MVEM A_DQ<0> 2 77 - _MEM B_DQ<6> = =MEM B_DQ<0> _ .,
; _=MNEM A_A<14> —  TRUE MVEM A_CAA<9> 20 24 76 677 VMEM A _DOQ<7> = =MEM A DQ<4> ., 7. _NEM B DOQ<7> = =MEM B_DQ<4> .
- o MEM A DO<8> — =MEM A DQ<10> ,, 7+, _MEM B DQ<8> — =MEM B_DQ<10> .,
vy = e M e wms MEMA DOSO>  — =MEM A DO<14> ., non, MEM B DO<O>  — =MEM B _DO<14> .,
CVEM A ve L = A EM A CAB<2> © ons MEMA DORI0>  — =MEM A DO<8> . 1., MEMB DO<10>  — =MEM B_DO<8> _ ..
 =MEM A RAS L — TrRE___MEM A CAB<3> . omr MEMA DO<11>  — =MEM A DO<9> . s, _MEMB DQ<11> — =MEM B_DO<9> ..
| VEM A BASOS =T VEM A CAB<4- na omr MEMA DQ<12>  — =MEM A DO<15> ., 1, _MEM B DQ<12>  — =MEM B_DQ<15> .,
, =MEM A A<2> —  TrRE___MEM A CAB<5> A omr MEMA DO<13>  — =MEM A DO<11> ., 1, _MEM B DQ<13>  — =MEM B_DO<11> ..
. =MEM A BA<1> — TRE___MEM A CAB<6> o s MEMA DO<14>  — =MEM A DO<12> 4, 55, MEM B DO<14> =MEM B_DO<12> ..
| VEM A Acios =T VEM A CAB<7- na on s MEMA DOQ<15>  — =MEM A DO<13> . 1, _MEM B DQ<16>  — =MEM B_DQ<13> .,
; =MEM A_A<1> — 1rRE ___MEM A _CAB<8> 21 20 76 o7 MEM A DQ<16> =MEM A_DQ<21> 2 7671 MEM B DQ<16>  — =MEM B_DQ<22> .,
, _=MEM A A<O> —  TrRE___MEM A CAB<9> 21 24 70 s MEMA DO<17>  — =MEM A DQ<16> ,, 7., MEM B DO<17> = =MEM B_DQ<18> .,
, _=MEM A ODT<0> —  TrRE___MEM A ODT<0> 2021 20 70 on. MEM A DO<18>  — =MEM A DO<23> , 77, MEM B DQ<18>  — =MEM B_DQ<17> ..
; _=MEM A_A<3> — TrE TP LPDDR3_RSVDL ons MEM A DQ19>  — =MEM A _DOQ<18> s  77- MEM B DQ<19>  — =MEM B_DQ<16> ..
. =MEM A Ac<a> — TrE TP _LPDDR3_RSVD?2 ons. MEM A DO<20>  — =MEM A DO<19> ., 7671, _MEM B DQ<20>  — =MEM B_DQ<23> .,
_ - ens MEMA DO<21>  — =MEM A DO<22> ., 77, MEM B DQ<21>  — =MEM B_DQ<19> .,
. YIS = NNEEM E %ﬁ‘ii o s MEMA DO<22>  — SNEM A DOS17> 2 7on- MEM B DO<22>  — —MEM B_DO<20>_ .,
, _=MEM B A<6> —  TrRE___MEM B CAA<2> 2220 76 on s MEMA DQ<23>  — =MEM A DQ<20> ., 5, _MEM B DQ<23> — =MEM B_DOQ<21> ..
, _=MEM B A<8> —  TrRE___MEM B CAA<3> 22 24 70 s MEM A DQ<24> =MEM A_DO<27> . 767, _MEM B DQ<24> =MEM B_DQ<27> ..
C , =MEM B A<7> —  TrRE___MEM B CAA<4> 22076 s MEM A DQ<25>  — =MEM A DO<26> . 7571 - _MEM B DQ<25>  — =MEM B_DQ<26> ..
, =MEM B BA<2> —  TrRE___MEM B CAA<5> 22 24 170 s MEM A DO<26>  — =MEM A DO<25> ., 7671, _MEM B DOQ<26>  — =MEM B_DQ<24> ..
, =MEM B A<12> — rRE___MEM B CAA<6> va o 76 ons MEM A DO<27>  — =MEM A DO<29> ., 77+ _MEM B DQ<27>  — =MEM B_DQ<28> ..
;, =MEM B_A<11> — 1rRE___MEM B CAA<7> 22 20 76 o7 MEM A DQ<28>  — =MEM A_DQ<30> . 77, _MEM B DQ<28>  — =MVEM B_DQ<31> .,
, =MEM B A<15> —  1rRE___MEM B CAA<8> 22 24 78 ons MEM A DO<29>  — =MEM A DO<31> , 767, _MEM B DQ<29>  — =MEM B_DQ<30> ..
, =MEM B A<14> —  TrRE___MEM B CAA<9> 22 24 170 on. MEM A DO<30>  — =MEM A DQ<24> ,, 55, _MEM B DQ<30>  — =MEM B_DQ<29> ..
, =MEM B A<13> — ImE_ MVEM B _CAB<O> e e ons MEMA DOR31>  — =MEM A DO<28> . 11, MEM B DO<31>  — =MEM B_DO<25> ..
, =MEM B CAS L — TrRE___MEM B CAB<1> 22 2 76 s MEM A DO<32> =MEM A DQ<38> ,, ..., MEMB DQ<32>  __ =MVEM B_DQ<39> .,
, =MEM B VE L —  TrRE___MEM B CAB<2> 22 2 76 ens. MEM A DO<33>  — =MEM A DO<39> ., 7., MEM B DO<33> — =MEM B_DQ<38> .,
, =MEM B RAS L —  TrRE___MEM B CAB<3> 22 20 70 ons. MEM A DO<34>  — =MEM A_DO<37> . 1., _MEM B DO<34>  — =MEM B_DQ<37> .,
, =MEM B BA<O> — TrRE___MEM B CAB<4> 22 2 76 ens MEM A DO<35>  — =MEM A DO<33> . 7., _MEM B DO<35>  — =MEM B_DQ<33> .,
, =MEM B A<2> —  TrRE___MEM B CAB<5> 22 20 70 on. MEM A DO<36>  — =MEM A DO<35> ,; 7., _MEM B DO<36>  — =MEM B_DQ<35> .,
, _=MEM B_BA<1> — 1rRE___MEM B CAB<6> 23 24 76 o7 MEM A DQ<37>  — =MVEM A_DQ<34> .1 77, MEM B DQ<37>  — =NVEM B_DQ<34> .,
, _=MEM B A<10> — TrRE___MEM B CAB<7> 22 2 76 en. MEM A DO<38>  — =MEM A_DO<32> ., .., _MEM B DO<38>  — =MEM B_DQ<32> .,
, _=MEM B A<1> —  TrRE___MEM B CAB<8> 22 24 70 n. MEM A DO<39>  — =MEM A_DQ<36> . ., _MEM B DO<39>  — =MEM B_DQ<36> .,
[ EMEMB A =—mEe VM B LB —nun wmo MEM A DO<40> =NEM A DQ<42> . s, MEM B DO<40> =MEM B _DQ:<42> .,
| CMEM B Aca> = of TP LPDDR3 RovD3 " ono MEMA DO41>  — =MEM A DO<46> ., o, MEM B DO<Al>  — —VEM B_DO<46>_ ..
VM B Acas = ——F PO RVt on s MEM A DQ<d2>  — =MEM A DO<40> . o, MEM B DO<42>  — =MEM B_DQ<40> .,
Y = ons. MEM A DO<43>  — =MEM A DO<41> .. .. MEM B DO<43>  — =MEM B_DOQ<41> .,
on. MEM A DO<44>  — =MEM A DO<47> .1 7671, _MEM B DOQ<44>  — =MEM B_DQ<47> ,,
on. MEM A DO<45>  — =MEM A_DQ<43> ., ., _MEM B DQ<45>  — =MEM B_DQ<43> .,
. MEM A DO<46>  — =MEM A_DQ<44> ., .., _MEM B DO<46> _ — =MEM B_DQ<44> .,
ens. MEM A DO<47>  — =MEM A_DQ<45> ., ., _MEM B DO<47>  — =MEM B_DQ<45> .,
o, MEM A DQ<48> =MVEM A_DQ<61> .1 76.. MEM B DQ<48> =MVEM B_DQ<53> .,
B ons. MEM A DO<49>  — =MEM A_DQ<60> ,, 51, _MEM B DQ<49>  — =MEM B_DQ<55> .,
UNUSED MEMORY SI GNALS n. MEM A DO<50>  — =MEM A_DQ<58> ., 5., _MEM B DO<50>  — =MEM B_DQ<49> .,
ens MEM A DO<51>  — =MEM A_DQ<62> ., 5., _MEM B DO<51>  — =MEM B_DQ<54> .,
MAKE_BASE ons MEM A DQ<52>  — =MEM A_DQ<63> ., 5., _MEM B DO<52>  — =MEM B_DQ<51> .,
«=MEM RESET L  — TrRE TP CPU MEM RESET L o MEM A _DQ<53> — =MEM A DQ<59> ,, ., _MEM B DQ<53> p =MEM B _DQ<52> ,,
ons MEM A DQ<54>  — =MEM A DO<57> .1 7671, _MEM B DOQ<54>  — =MVEM B_DQ<48> .,
ons. MEM A DO<55>  — =MEM A DO<56> .. 767, _MEM B DO<55>  — =MEM B_DQ<50> .,
o MEM A DO<56> =MEM A _DO<48> ,; 75, _MEM B DO<56> =MEM B_DQ<62> .,
ons MEM A DO<57>  — =MEM A_DQ<49> ., ., _MEM B DO<57>  — =MEM B_DQ<63> .,
ons MEM A DQ<58>  — =MEM A_DQ<55> .1  77. MEM B DQ<58>  — =NVEM B_DQ<57> .,
ons MEM A DO<59>  — =MEM A_DO<51> ., ., _MEM B DO<59>  — =MEM B_DQ<60> .,
n. MEM A DO<60>  — =MEM A_DO<53> ,, ... MEM B DQ<60> _ — =MEM B_DQ<61> .,
o7 MEM A DQ<61>  — =MEM A DO<52> ., 76,1, _MEM B DQ<61>  — =MVEM B_DQ<56> .,
on. MEM A DO<62>  — =MEM A_DQ<54> ., 1., _MEM B DO<62>  — =MEM B_DQ<58> .,
on. MEM A DO<63>  — =MEM A DO<50> ., 7., _MEM B DO<63>  — =MEM B_DQ<59> .,
o =MEM A DQS P<0>—_ T1rRUE NMEM A DQS P<0> 7+ » _=MEM B _DQS P<0>— 7TRUE NMEM B_DQS_P<0> 7
- =MEM A DOS N<O>— 71rye  MEM A DOS N<O> 7 7 -» =NEM B DOS N<O>— 71re  MEM B _DOS N<O> -7
0 =MEM A DOS P<1>— TrE NEM A _DOS P<1> 77 » =MEM B DQS P<1>_— 7Tree MEM B _DOS P<1> ++
» =MEM A DQS N<1>— TR MEM A DQS N<1> 77 » =NMEM B _DOS N<1>— Tree  MEM B_DOS N<1> -7
2 =MEM A DOS P<2>— 1R MEM A DOS P<2> 77 » =MEM B DOS P<2>— 71re MEM B_DOS P<2> -7
0 =MEM A DOS N<2>— TrE NEM A _DOS _N<2> 776 » =MEM B DOS N<2>— 7Troe MEM B_DOS N<2> -7
A o =MEM A DOQS P<3>— TrRUE MEM A DOS P<3> 7 »» _=MEM B P<3>— NMEM B P<3> 77
o =MEM A DQS N<3>— TRUEE MEM A DQS N<3> 77 » =MEM B_DOQS N<3>— TR NMEM B DQS N<3> 776 SYNC_MASTER=AHARTMAN J52 SYNC DATE=10/ 29/ 2013
» =MEM A DOS P<4>— 1re MEM A DQS _P<4> 7 x » =MEM B DOS P<4>— 71ree MEM B_DOS P<4> -7 I'P!!EH'FE— -
» =MEM A DOS N<4>— tpe  MEM A DOS N<d> 5 ne » =MEM B DOS N<4>— Tme MEM B DOS Ne<d> 17 Menory Bit & Byte Swi zzl e
. =MEM A DOS _P<5>— TR NEM A _DOS _P<5> 77 » =MEM B DOS P<5>— 7Tree MEM B_DOS P<5> -7 T
2 _=NEM A N<5> — M A N<5> 7 76 »» _=MEM B N<5> — M B N<5> 7 76 I In 051- 1573
2 =MEM A DOS P<6>— tmg MEM A DOS P<7> 71 - =MEM B _DOS P<6>— 1pg MEM B DOS P<6> /1 Appl e C. e
» =MEM A DOS N<6>— TrE MEM A DQOS N<7> 7 7 » =MEM B DQS N<6>_— TR MEM B_DOS _N<6> -+ (<] 8.0.0
2 _=MEM A DQS P<7>— T1RUE MEM A DQS P<6> 71 2 =MEM B _ DQS P<7>— TRUE NMEM B DOS_P<7> 77 NOTI CE OF PROPRI ETARY PROPERTY:
2 _=MEM A DS N<7>—" TRUE MEM A DQS N<6> 776 s _=MEM B DQS N<7>" TRUE MEM B_DQS N<7> 776 THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
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J4813 (KEY BOARD CONN) POVNER RAI LS CT H
Functional Test Points e T == RS o FUNC_TEST ! Test Points
- PCl E_TBT_D2R P<0> b me PP3V42_G3H o NC NO_TEST
e POl E TBT D2R NeO= PA400 = & KBDL e me PMSIP S3 L 1317 18 38 64 66 -
16050 (LEFT FAN CONN) m— PPA40l = & KBD2 >—me PPOV6_SO_DDRVTT s 7
FUNC_TEST 51 71 25
e PPSV_SO_ | 3o "Fan 3% PO E_CLK100M TBT P bPA4A23 :': me WS _KBD3 e s PPLV05_SO .
= e —o—PAE CLKIOOM TBT N PPAAZ2] [—me VB KBDA % H gh Speed NO TEST
e FAN LT_PWM me  WS_KBD5 % 1 gh >pee =
¢ FAN LT TACH R = WE_KBD6 o NCAD LOLLN __ _pw
[ — IRE PPA402 [OO>—==& V& KBD? 2 > NC AU LOL LP TRUE PCIE AP RRD C P 14 66 81
81 34 14 PA403 oO—=E Ve KBDS 36 = NC AUD LO1 RN TRLE“ = PCIE AP R2D C N TRUE 14 66 o1
S o B K s AUD Lol RP TRE PCI E_AP_D2R P RE s
o171 32 12 PPA404 == 5 KBS " Di-l-—@-—m AUD LO4 LN TRUE = PCl E AP_D2R N TRUE | 66 a1
D 81 71 32 12 PPA405 [O—== 36 = NC AUD LO4 LP TROE = TRUE
b [ _me V& KBDI1 e D& AD Lo /N TROE PO E SSD R2D C P<3..0> ., 50
ree W _KBD12 s e G\ND = TRE PCIE SSD R2D C N<3. "B%¥ , ,,
oo — PCLE_AP_D2R P P; PA410 = Ve KEDL3 T 4 TPs —=__NC AUD LO4_RP o O——— =20 e = TS o
34002 (ALS/ CAVERA CONN) o171 66 10—, PCl E AP D2R N 1 PPA411 - WS KBDL4 3 = :l NC CS4208_GPOO TROE [ PCl E_SSD _R2D _P<3. . 0> 32 81
CO—=E 36 = CS4 ROE RUE
SMBUS SMC 1_SO_SCL s 4 7 P2l [ _me W6 KBDI5_CAP % D%&MM O—BCLE SSD R2D Ne3.. 0o v e
SMVBUS_SMC 1_SO_SDA 4 a1 7 74 00 10 —y USB3RPCI E_SD_D2R P PMDPAAD) [>—me WS KBDL6 NUM w O\ cais08 [Rakg — TRE " PCIE SSD D2R P<3..0> _ nmmm
PP5V_S3RSO_AL SCAM F s s 06 14 — USB3RPCI E_SD_D2R N L&) PPAAS] [ _me WS KBDL7 w PPAV3 SO -y 2L e = B2 pG E sSb 2R <3 0IRE .o
Pl K. NN oo >—me WG KBD18 s o= o0 o0 o MO TRE = ROE
= T“‘OA'\K'A':;ENC'S‘&(? CO'\AAK"\I'E'ID_ NN 75 49 12— HDA_SDI NO '136 PPA408 =2 =F \A\Ag ﬁgg%g e o>—wme PP3V3_S3 o DM_S&MKE—WE: PCIE TBT _R2D C P<3..0> 1425 0
Dﬂm s PLACE_NEAR=LOS00, AY20; 6 o WE KBD21 3 == PP3V3_S5 o8 80 f— NC CS4208_SCLKB TRUE = PCIE TBT R2D C N<3..0> 14 25 81
- o DATA GONN P s | ST % —>—me PP3V3 S5 _AVREF SMC s s NC CS4208_SDOUTA _ TRUE - PCLE TBT R2D P<3..0> TRE o w
e 2 70 Z#MPI_CLK N P; o= % me PP3V4A2_GBH o >\ Csa208 spouts ROE PCI E TBT_R2D N<3..0> JRE
e 1 26 CAM SCK w B virake LS OPAAL [ o WS KBD23 35 = PP5V_SO NC DM C_CLKO TREE S pcE TBT R P<3. 1>
I = 50 = PARNPPAAA2 = wme VB KBD ONCFE_L __ o B PPsvss - B novcak TREE 3 pC E TBT DoR <3 1> TRE
23 M Pl _DATA N P; W5_LEFT SHI FT_KBD o= o 72 [ @ [ = TROE 14 25 81
D= PA443 % PP5V_S5 NC DM C CLK2 TROE PCIE TBT D2R C P<3..1>
e o P 2w
9500, (RO POVER PINS) o—MEBLDAIA P Lé) PPA444 [O—me VB LEFT OPTION KBD - g e PPBUS G3H o = TRUE g PCIE TBT D2R C N<3.. 1> TRE
o= Esgx3sg4 o [ _me W& CONTROL_KBD w T i TROE
e - = PPANGH
e PP1V5_SO
[ o0 me PPVCC SO_CPU > USB3 EXTA 2R P 1
T IRE GN\D US5000 CHARZ TPS P 24802 (TPAD CONY = > USB3_EXTA D2R N TRE s
= - LPC CLK24M SMC Lé) PPA419 SMBUS _SMC 2_S3_SDA s a1 7 —>—wme PPVITDDR S3 w7615 _TP_PMSLP A L — __NC PM SLP A L —_ USB3 EXTA R2D C P o
[O—== = © USB3_EXTA_R2D N
RE TPAD_ACTUATOR EN L s 40 42 OO —c s oy TRE
':: TPAD ACTUATOR THRMIRI P_L s 6: NO_TESTs OO SEEEXTARDN oy wnw
C =TPAD_WAKE L -
> = NG LTD % 40 B L > USB3_EXTB D2R P I
TIRUE 36 38 39 40 DM__— 38 TRUE
= =PP3V3_S4_TPAD s +r s NC_SMC_XQSCL TROE | 888 EXIB PR Nt
- e 1 OXP SDA = TROE B3_EXTB_R2D _C P
e 5T o6 % TBTBPWRSW | SET_V3P3 ., USB3_EXTB_R2D C N 10 00 70
% e E—— v = O—==
e TPAD SPI_INT L 52
g e =TPAD_SPI_SCLK 6 o IBIBPVYRSW | SET SO R__ .
T = 7 29 12 32 81
== =TPAD_SPI_M SO » = _TBTBPVRSW | SET_S3 PO E CLK10OM SSD P
e =TPAD_SPI _MOSI s s PG E CLK100M SSD N TRE e
J6601 (AUDI O 2-M KE CONN) —me—TBAD VBUS BN o TBTAPWRSW | SET_V3P3 ., MEM A_DQ<63. . 0> - PGl E CLK10OM TBT P
e P—
SVBUS PCH CLK ome m E_ED"B o :@ e 1OXP2_INT_L . TBTAPVWRSW | SET_SO 2 —>__POE CLKIOOMTBT N TRE, . .,
14 41 75 = TRUE
VBUS PO CATA e = _me __SDAZ . =TPAD_SPI _BUS_EN s = = ROE
[O—w=—=Buo LU0 AR = _me DMC OK3 o 52 e =TPAD SPI_CS L TRTAPVWRSW | SET PCl E_CLK100M AP_P 12 66 1
imaro G\D ACTUATOR .. 2 PClE_CLK100M AP_ N __ TRUE .,
e USB_TPAD P 10 a0 1 - TBTAPVRSW | SET_S3_ R 20 PPVTTDDR w0 7o B0 E axioom B, ..
J6602 (AUDI O LEFT SPEAKER CONN) e USB_TPAD N__ .. 56 7 > IBT A R2D C P<1..0> 25 26 77 TRE PO E _CLK100M CAMVERATRE ,, ,,
SPKRCONN L_OUT P 4 5 w0 @m RE =1 2C TPAD SCL s > IBT A R2D C N<1..0> TRE e RUE
SPKRCONN L_OUT_N__ o = 40 == =1 2C TPAD _SDA s« > 1Bl ARD P _.0> TRE
37715 (KBD BACKLI GHT CONN) >—me SPKROONN L_ID 19 52 > I1BT_A R2D N<1..0> TRE wn MEM B 63..0>
PPVOUT_SO_KBDBKLT & e SPKRCONN SL_OQUT P 5 52 50 J7000 (DC POAER CONN) TBT A D2R C P<1> o = e
KBDLED_CATHODEL ., o SPKRCONN SL_OUT_N 0 < o0 [ TROE= 2 7
<BDLED CATHODEZ [O——me PR = >__me_TDM ONEW RE_MPM —_IBT_ A D2R C N<1> w17
o—we KBDLED CATHODEZ = o0 ADAPTER_SENSE - > IBT_A D2R C P<0> TRE ..,
J6603 (AUDI O RI GHT SPEAKER CONN) >—me PP18V5 DO N FUSE > IBT_A D2R C N<0> T‘RLE 2
SPKRCONN R_OUT_P GN\D
D_‘LEL%— 50 52 80 IRUE
B PKRCONN_R NI L TOL-ADZR Pel> TroE— =
=e  SPKRCONN R I D 05 = [>—me PMCLKRUN L o Do AR T
SPKRCONN SR OUT_P_ 5 < a0 ——me PM SYSRST L 1217 30 75 = _TBT_A D2R N<0> TRUE . ...
SPKRCONN_SR_OUT_N 27
D_‘LEL_SD 52 80 TRUE
ree  GND —_IBT B R2D C P<1..0> 25 20 77
I 3 me SMC ONCFF L 26 2 30 > IBI B R2D C N<l.. 0> TRE ...,
= TBT_B_R2D P<1..0> 2o o HDM _1G CLK C P o 67 77 :
:': TBT B R2D N<1..0> TRE _ :': HDM 1 G CLK C N TROE T Unused nets with of fpage
J7050 (MAIN BATT CONN) Jggg\;é%wé% LcD f— TBT B D2R C P<0> TRE . - Hi | DATA P<2. . ORE . . (Nets with of fpages not used on this project)
me  PPVBAT G3H CONN o O—me TEOVRoVS SoW LD e 16100 (LPC + SPI OONN) —_IBT B D2R C N<0> TRE ., [—_HDM |G DATA C N<2..0BE [—HDD PVR EN .
= _me SMBUS SMC 5 GB SCL s an = 1B B 2R C P<1> TRUE TROE WOL_EN
IRUE 68 71 2 14
DA 35 41 79 D_IELPP\I_ QUT_SO_LCDBKLT 4 o5 :l 2 TP needeq”— Esgx‘lgoc‘g'_' 8 TBT B D2R N<1> TRUE 20 77 = BT PWRRST L s
= me 12C BKLT SCL os o0 == o0 71 2 16T 5 2R P<0> R s
g me 1 2C BKLT SDA os o0 LPC AD<O> g TBT_B_D2R N<0> TRE ., m—
e SYS DETECT L = > —me LCD HPD CONN o = S 1030 78 > IBT B D2R P<1> TRE o 20 10
> me LCDIROL 15 65 O A 120 75 = _TBT B 2R N<1> TRE ., —_ENET_MEDI A_SENSE -
IRUE 14 38 75 TRUE
> e EDP_BKLT PVW 15 s = LPC AD<3>
36601 (2 M C CONN) [>——wme =1 2C TCON SCL 4165 oo—=e TS me PCLE AP D2R P oD _PWR EN L 13
e CON DM C PWR e L2 N B N s _LPCPLUS GPIO w S _TRE PO E AP 2R N oo OO-ELLOVER
o—me CONDMC SDA1 D—IE“_-_-M‘DP|MAUXP = >—me LPCPLUS RESET L > RE _PCE AP R2D P o 1 AL P PERLPHERAL_DEL
e - -
D—me CONDMCCK O o NT AUX N . —>—me SMC_TDO 58 30 PCIE_AP_R2D_N o o1 TP_XDP_PCH_HOOK4 = %Mr% XDP_PCH_HOOK4 AUD LPHS SWTCH EN .
[ O I NT M. B0s TP_XDP_PCH_HOOK5 = E XDP_PCH_HOOK5 DO—EXETSD GLRREO L
TRUE 65 77 — = E wrD D4 (RSEN R 12
(= DE-INI-M._P<0> TP XDP_POH CBSEN B<0> — VARE PS=TRE XDb PO CBSEN B<0> O ENEISD GQKREQ L
= DB INL M _R0> ., —_me SMC TX L . TP XDP_PCH_GBSFN B<1> _— WA P =TRE XDp_PCH OBSEN B<1>
IRLE 65 77 _— =
[ oF T NT M Reie TP XDP_PCH_OBSEN A<O> _— VAE PSE=TRE XDb PCH OBSEN A<O>
IRE o 77 —%Bﬂsrrqg: B P PeH CRSEN A
A [o_IRE PCH VSS NCTF<19> » = P T NT M P22 >_me LPC FRAME L . TP_XDP_PCH OBSFN A<1> — —EASETRE XDP_PCH_OBSFN_A<1> .
[—>_IRE PCH VSS NCTF<19> ~ O o NT M N2 o= SPI ROVl USE_M.B 15 47 TP _XDP_PCH_OBSEN D<0> _— TR TE XDP_PCH _OBSEN_D<0> | S SESRRAUSS IR
o= o7 me PM CLKRUN L . TP_XDP_Pi FN De1s — WA PRSETHE Sop b FN _D<1> ;
34600 (LEFT USB CONN) > —me DP INT M _P<3> o 77 = CLKRU TP XDP ng 1C'.I;§T T —%Bﬂ TEASESTRE WP POH TRST L ng 1C'.I;§T T Functional & |ICT Test
me PP5V S3 LTUSB A F me DP_INT_M _N<3> =R BASESTRUE— —— TN
35 D 65 77 - |
=SB LIL N " e LPC SERIRQ - TP_1V05_SO_PCH VCCAPLLEXP— 1oNE 1V05 SO_PCH_VCCAPLLEXP Appl e Inc. 051-1573
s SBLTLP " S e e L o = IR PSRETRUD_cop o ™o 0
AKE_BASE=TRU i
FUNC JEST G\D == g% L'?'K 3 % TIP_AUD M C | NRP — _ AUD, | NRP NOTI CE OF PROPRI ETARY PROPERTY:
J_ e GND OOo—=E SMC RESET L 36 39 47 TP_AUD M C | NRN E TR :lRu: NC AUD M C | NRN THE L NEORVATL ON CONTAI NED HEREI N | S THE
= [ TRE GN\ND oO—=E SMG_ ROVBOOT 36 39 40 47 54 — - THE POSESSCR AGREES TO THE FOLLOW NG
= I e Oo—=E | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
= == SMC RX L 38 30 Il NOT TO REPRODUCE OR COPY I T
: IRE Sm T'\/B 38 39 47 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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X304 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAEOPMAS | OERSPER

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

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | PO75_SPACE

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
DEFAULT * 0.1 MV 2
STANDARD * =DEFAULT 2
PO72_SPACE * 0.071 MV 2
PO75_SPACE N 0.075 MM 2
St ackup- Def i ned Spaci ng Rul es
Note: Quter dielectric is 0.058 nm noni nal,
Inner dielectric is 0.053 nm noninal .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1: 1_SPACI NG 0.1 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1x_DI ELECTRI C [TOP, BOTTOM 0.058 MM 2
1x_DI ELECTRI C [ists, 154,159, 15010, 0.053 MM 2
1X_DI ELECTRI C | sz s 1m0 157 1 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 ToP, 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 [isis.1s04. 1509, 1510 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF |I SL2, I SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 WM
72_OHM DI FF |TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 WM
PHYSI CAL_RULE_SET LAYER 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 |isia,1504,150,15010 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF |1 SL2, 1 SL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF |TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MV 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 [iss.1504. 1509, 1510 Y 0.080 MM 0.080 MM 0.120 MM 0.120 WM
85_OHM DI FF |I SL2, I SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 WM
85_OHM DI FF |TOP, BOTTOM \% 0.105 MM 0.105 MM 0.125 MM 0.125 WM
PHYSI CAL_RULE_SET LAYER 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,1504,1509,15010 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF |1 SL2, 1 SL11 Y 0.078 MV 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF |TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MV 0.180 MM
PHYSI CAL_RULE_SET LAYER 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&:"
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF |iss.1s04. 1509, 1510 \% 0.120 MM 0.120 MM 0.125 MM 0.125 WM
70_OHM DI FF |I SL2, I SL11 \% 0.120 MM 0.120 MM 0.125 MM 0.125 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 PRI MARY GAP DI FFPAI R NECK’GA;:"
73_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
73_OHM DI FF [iss.1504. 1509, 1510 Y 0.110 MM 0.110 MM 0.120 MM 0.120 MW
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 MW
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 MM

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65_BGA

SYNC DATE=12/ 14/ 2012

ISYNC MASTER=YHARTANTO J44
TTILE
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8 7 6 5 4 3 2 1

CPU Si gnal Constraints CPU Si gnal Properties
— NET TYPE
PHYSI CAL_RULE_SET LAYER GIQL%ER":J E 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 ELECTRI CAL T SET PHYSI CAL SPACI NG
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD :STANDARD” » XOP_TCKO cPU_ass cPU_18M | XDP CPU TCK .
CPU_27P4S * =27P4_OHM SH =27P4_OHM SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML CoO—XDE_TCKO CPU 458 CPU 18M | PCH JTAGX 12 16
CO—XDR_TCK1 CPU 45S CPU 18M | XDP_PCH_TCK 12 16
[O—XDE_ 10 CPU 455 XDP_CPU_TDO 6 16
_ _ O—XDE_ 100 CPU 455 XDP_PCH TDO 12 16
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT CO—XE_ 1Dl CPU 45S XDP_CPU_TDI 6 16
= : XDP_PCH TDI
O—X 1Dl CPU 45S 12 16
D CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 W™ ?; > e cPL| 458 XDP_CPU TNB e
CPU_12M L * 0.305 MM ? oO—XE_INE CPU 455 XDP_PCH TMS 1216
CPU 18M L - 0.457 WM 'S O —XDR_TIRST | CPU 45S XDP_TRST_L 16
— . - O —XDB_TRST | CPU 455 XDP_CPUPCH TRST L 16
CPU_25M L * 0.635 MM ? CO—XDE_PRDY | CPU 455 XDP_CPU PRDY L s 16
O—XDE_PREQ | CPU 455 XDP_CPU PREQ L s 16
O —CPULVCCST PURED CPU 455 CPU 08M | CPU_VCCST_PWRGD 8 16 17
O —CRLLVCCST PURED CPU 45S CPU 08M | XDP_CPU_VCCST_PWRGD 16
CO—CRUBPM CPU 45S CPU 08M | XDP_BPM L<1..0> 6 16
CO—CRUBPM TP CPU 45S XDP_BPM L<7..2> s 16
CPU 27PAS CPU 25M | CPU_SM RCOWP<2. . 0> N
CO—CBULRCOVP_EDP CPY 27PAS CPU 25M | MCP_EDP_RCOWP s
CO—CRURCOWE_CPI CPU 27PAS CPU 12M 1 CPU_OPI _ RCOVP s
O —CBUL PROCHOT CPU 455 CPU 08M | CPU_PROCHOT L 6 38 39 55
O —CBUL PROCHOT CPU 455 CPU 08M | CPU PROCHOT R L s
O —CBULCATERR CPU 455 CPU 08M | CPU CATERR L -
C O —CBU VI DALERT CPU 455 CPU 18M 1 CPU VI DALERT L s ss
O—CBU VI DALERT CPU 455 CPU 18M 1 CPU VIDALERT R L s
O—Ceu VI DSaK CPU 455 CPU 18M 1 CPU_VI DSCLK s s
O—CRUVIDSaK CPU 455 CPU 18M 1 CPU_VI DSCLK_R s
O—Ceu v DsQuT CPU 455 CPU 18M 1 CPU_VI DSoQUT s ss
O—Ceu viDsauT CPU 455 CPU 18M | CPU_VI DSOUT_R s
O—CRUBEl CPU 455 CPU 18M 1 CPU_PECI 5 a0
O—CRU BECl CPU 455 CPU 18M 1 CPU PECI _R 38 39
CO—CRU BEQl CPU 455 CPU 18M 1 SMC PECI L 38 39
O—CRUBEQl CPU 455 CPU 18M | SMC PECI _L_R 0
O—RU GG CPU 455 CPU CFG<19. .11> 5 16
O—CBUCEGPD CPU 455 CPU_CFG<10. . 8> s 16
CO—CBUCEG CPU 455 CPU CFG<7..5> 6 16
CO—CBUCEG PD CPU 455 CPU_CFG<4> 16
O—CRUCEG S CPU 455 CPU_CFG<3> 16
CO—CBUCGEG CPU 455 CPU_CFG<2> s 16
O—CRUCEGPD CPU 455 CPU _CFG<1. . 0> s 16
B O —CRU MEM RESET CPU 455 CPU 08M | VEM RESET L
O —CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P s 55
O —CRULVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N o ss
A SYNC MASTER=YHARTANTO J44 SYNC DATE=01/13/ 2013
I'P!!& T
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USB Constraints

USB 2 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘G(’A;:’{
PCH_USB_RBI AY * =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 ?
USB 3 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‘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 ?

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

Constrai nts

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_25M

=5x_DI ELECTRI C

SATA I nterface Constraints (Not Used)

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

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

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

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
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
CO—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
O—UsB EXTA USB_85D USB USB _EXTA N
= DEEAULT DEEAULT SMC_DEBUGPRT_RX_L
[— DEFAULT DEFAULT SMC _DEBUGPRT_TX L
, EXTA USB_85D USB USB2_ EXTA MUXED P
O—UsB EXTA USB_85D USB USB2_ EXTA MUXED N
, EXTA USB_85D USB USB2 EXTA MUXED F_P
CO—UsB EXTA USB_85D USB. UsSB2_EXTA MJUXED F_N
, EXTA USB_85D USB USB LT1 P
O—UsB EXTA USB_85D USB USB LT1 N
, EXTB USB_85D USB USB EXTB P
, EXTB USB_85D USB USB EXTB N
D_L‘ISFiTr—’Ar) USB_85D USB. USB_TPAD P
330 B_TPAD USB 85D USB USB_TPAD_N
O USB3_EXTA 2R USB_85D USB3 RX USB3_EXTA D2R P
3 _EXTA 2R USB_85D USB3 RX USB3_EXTA D2R N
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D P
3_EXTA_R2D USB_85D USB3 TX USB3_EXTA R2D N
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C P
3_EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C N
3_EXTB 2R USB_85D USB3 RX USB3_EXTB_D2R P
3_EXTB 2R USB_85D USB3 RX USB3_EXTB D2R N
3_EXTB R2D USB_85D USB3 TX USB3_EXTB R2D C P
[o—USB3_EXTR R2D USB_85D USB3 TX USB3_EXTB _R2D C N
_SD PR USB3 85D USB3 RX USB3RPCI E SD D2R P
_SD 2R USB3_85D USB3 RX B3RPCI E_SD D2R_N
_SD R2D USB3 85D USB3 TX USB3RPCI E SD R2D C P
[O—UsB3 SD R2D USB3 85D USB3 TX USB3RPCI E SD R2D C N
3 NC USB_85D USB NC USB | RP
y NC USB_85D USB NC USB | RN
. NC USB 85D USB NC USB_5P
3 NC USB_85D USB NC USB 5N
y NC USB_85D USB NC USB_SDP
3 NC USB_85D USB NC USB_SDN
3 NC USB_85D USB NC USB_CAMERAP
y NC USB_85D USB NC USB_CAMERAN
[CO—BCHUSB RBIAS | PCH USB RAIAY ISB RBI AS 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 ClK_25M 45S Gl K _25M SYSCLK_CLK25M X1
SYSCI K_Ol K25M QLK _25M 45S QK 25M SYSCLK_CLK25M X2
[O-SYSOK O K25M QL K_25M 45S QK 25M SYSCLK_CLK25M X2_R
[O-SYSOLK QLK25M CAM | Q1K 25M 45S Gl K _25M SYSCLK_CLK25M CAMERA
[CO-SYSCLK QLK25M CAM | Q1K 25M 45S Gl K _25M CLK25M CAM CLKP
CO-SYSCLK QLK25M CAM | Q1K 25M 45S CLK 25M CLK25M CAM XTALP_R
[CO-SYSCLK QLK25M CAM | Q1K 25M 45S Gl K _25M CLK25M CAM XTALP
CO-SYSOLK CLK25M CAM | QLK _25M 455 Gl K _25M CLK25M CAM XTALN
CO-SYSCOLK QLK25M CAM | Q1K 25M 45S CLK 25M CLK25M CAM CLKN
[CO-SYSOLK CLK25M TBT | QLK 25M 455 Gl K _25M SYSCLK_CIL K25M TBT
[O-SYSOLK QLK2EM TBT | Q1K 25M 45S Gl K _25M SYSCLK_CLK25M TBT_R

35

35

35

35

66

66

66

66

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

PCH Net Properties

SMBus

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&:’{

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

Constrai nts

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

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE 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
C SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o
SPI * 8 ML 2

PCH Si ngl e Net

Constrai nts

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—LPCcAD LPC 45S LPC LPC FRAME L
[O—LBC O K24M SNC CLK | PC 455 QK IPC LPC CLK24M SMC R
O—LBC O K24M SMNC QLK | PC 455 QK IPC LPC CLK24M SMC
CO—SMBUS PCH SMB_45S SMB SMBUS PCH CLK
CO—SMBUS PCH SMB_45S SMB SMBUS PCH DATA
CO—SM B0 SMB_45S SVB SML_PCH 0_CLK

_PCH Q SMB_45S SVB SML_PCH 0_DATA
[— SMB_45S SVB SM._PCH 1_CLK
[ SMB_45S SMVB SM._PCH 1_DATA
O HABIT AK HDA 45S HDA HDA BI T _CLK
OO HABRT AK HDA_45S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_45S HDA HDA_SYNC
[O—HDA SYNC HDA_45S HDA HDA_SYNC R
O —HDARST HDA 45S HDA HDA RST R L
O —HDARST HDA 45S HDA HDA RST L
[O—HDA SDIN HDA_45S HDA HDA_SDI NO
O—HPA SDIN HDA 45S HDA CS4208_HDA _SDOUJUTO_R
[O—HbA spaur HDA_45S HDA HDA_SDOUT
CO—HbA SDaUT HDA_45S HDA HDA_SDOUT_R
O—SBLMEB SPI _45S SPI SPI _ALT _CLK
OO—SBLMEB SPl_45S SPI SPI _CLK
O—SBLMEB SPl_45S SPI SPI_CLK R
OO—SBLMEB SPI _45S SPI SPI_MB CLK
OO—SBLMEB SPI _45S SPI SPI _SMC CLK
O—SBLMEB SPI _45S SPI SPI _ALT _CS L
CO—SBLMEB SPI _45S SPI SPI _CSO_L
O—SBLMEB SPI _45S SPI SPI _CSO_R L
CO—SBLMEB SPl_45S SPI SPL_MB CS L
OO—SBLMEB SPI _45S SPI SPI _SMC CS L
O—SBLMEB SPl_45S SPI SPI _ALT 10O1_M SO
OO—SBLMEB SPl_45S SPI SPI _M SO
O—SBLMEB SPl_45S SPI SPI_M SO R
OO—SBLMEB SPl_45S SPI SPIL_MB |Ol_M SO
OO—SBLMEB SPl_45S SPI SPI _SMC M SO
O—SBLMEB SPI _45S SPI SPI _ALT_| G0_MOSI
CO—SBLMEB SPI _45S SPI SPI _MOSI
O—SBLMEB SPI _45S SPI SPI _MOSI _R
CO—SBLMEB SPI _45S SPI SPI_MB_| G0_MOSI
OO—SBLMEB SPl_45S SPI SPI _SMC_MOSI
OO—SBLMBI®@ SPl_45S SPI SPI _| O<2>
»>—SBLMB 1@ SPl_45S SPI SPIL_I 2 R
OO—SBLMBI® SPl_45S SPI SPIL_MB |2 WP_L
=D—SBL MBI SPl_45S SPI SPI _ALT 12 WP L
CO—SBLMEBI®E SPl_45S SPI SPI _| O<3>
»—SBLMB I SPl_45S SPI SPI_I3B_R
CO—SPLMB G SPl_45S SPI SPIL_MB |3 HOAD L
CD—SBLMEB I SPl_45S SPI SPI_ALT |3 HAOD L
[=>—SBL_TPAD SPI _45S SPI TPAD_SPI _CLK
[>—SBL_TPAD CS SPl_45S SPI TPAD SPI _CS L
= —SBL_TPAD SPl_45S SPI TPAD_SPI _M SO
[>—SBL_TPAD SPI _45S SPI TPAD_SPI _MOSI
[O—BCH RICX PCH 45S PCH 15M 1 PCH CLK32K RTCX1
[ —BCH SRICRST PCH 45S PCH 15M 1 PCH SRTCRST L
O —BCH RICRST PCH_45S PCH _15M | RTC RESET_L
O —BCH THRMIR P PCH_45S PCH _18M | PM THRMIRI P_L
CO—POHL THRMIRI P PCH_45S PCH _18M | PM THRMIRI P_R L
[ PCH 45S PCH 15M 1 PCH | NTRUDER L
= PCH_45S PCH _15M | PCH | NTVRVEN
[ PCH_45S PCH _15M | PCH DSW/RVEN
[ PCH 45S PCH 15M 1 PM RSMRST_ L
= PCH_45S PCH _15M | PM SYSRST_L
D PCH_45S PCH _15M | XDP_DBRESET_L
[ PCH 45S PCH 15M 1 PM PCH SYS PWROK
[ PCH_45S PCH _15M | XDP_SYS_PWROK
D PCH_45S PCH _15M | SYS PWRK R
= PCH 45S PCH 15M 1 PM _PCH PWROK
[ PCH 45S PCH 15M 1 PM_S0_PGOOD
= PCH_45S PCH _15M | SMC_DELAYED PWRGD
[ PCH_45S PCH _15M | PM_DSW _PWRGD
[ PCH_45S PCH _15M | PM _PWRBTN_L
D PCH 45S PCH 15M 1 XDP_CPU PWRBTN L
D PCH_45S PCH _15M | PCl E WAKE L
= PCH_45S PCH _15M | AP_PCI E WAKE L
D PCH_45S PCH _15M | CAM PCI E WAKE L
D PCH_45S PCH _15M | TBT_Cl O PLUG EVENT_L
[CO—BCH QL K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALI N
O —BCH QLK24M XTAL PCH_45S PCH_20M | PCH ClL K24M XTALOUT
O —BCH QLK24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALOUT R
[CO—BCHRCOW PAE PCH 27P4S PCH 12M | PCH PCl E_RCOVP
CO—BCH RCOW (Pl PCH 27P4S PCH 12M | PCH OPI _COWP
[O—BCH RCOVP._SATA PCH 27P4S PCH 12M | PCH SATA_RCOVP

18

12

12

17

14

12

27

38 39
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI 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 VEMCTK ﬁm 2 &ﬁ EZ8> 720 24
— == OO MEMA QKO NMEM 70D NEM CI K > 720 24
MEM 50S * =50_oHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE —50_0—|M_SI? » > MM A Gk VEM_70D VEM LK MVEM A CLK P<1> .
MEM 70D * =70_am o 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 I
- — — — ey MEM A_CTI MEM 40S NMEM CTI <1..0> 720 21 24
MEM 73D * =73_awmo Fr| =73_OHM DI FF 0.066 MM | =73_OHM DI FF | =73_OHM DI FF [=73_OHM DI FF = MM A CTI \EM_ 405 VM OT! NEM A ODT<0> i
. CO—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. NMVEM A CKE<3. . 2> 721 24
=
S - O MEMA CMX MEM 40S MEM CMVD. MEM A_CAA<9. . 0> 20 24 70
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i WM_A_(m1 NFM_An§ NFM_CNI') 'VEM A (:AB<9 j O> 21 24 70
MEM_DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCQBYTEQ MEM 40S MEM A_DQRYTE_0Q NI\/EEm ﬁ DO<Z5 O; 77071
= - MEM A_DCQRYTE1 MEM 40S MEM A_DCRYTE 1 DQ<15. . 8> 770 71
VEM_DQS2OWKDATA * =3x_DI ELECTRI C ? ‘ VEM DQS2OWKDATA | TOP, BOTTOM| =5x_DI ELECTRI C ? ‘ = NEM_A_DCRYTE? NEM 405 NEM A_DCRYTE 2 VEM A DO<23. . 16> .
MEM_CMD2CVD * =3x_DI ELECTRI C ? MEM_CMD2CVD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEMA_DCQBYTER MEM 40S MEM A_DQRYTE_3 NI\/EEm ﬁ DO<DO<§$ . glzb 77071
- - MEM A_DQBYTE4 MEM 40S MVEM A_DCBRYTE 4 .. > 770 71
MEM_CMD2CTL * =3x_DI ELECTRI C ? ; MEM_CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? ‘ :E NEM_A_DCRYTES NEM 405 NEM A_DCRYTE 5 VEM A DO<47. . 40> .
MEM_CTL2CTL * =3x_DI ELECTRI C ? MEM_CTL2CTL | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DXBYTEE MEM 40S MEM A_DQRYTE_6 NI\/EEm ﬁ D0<Do<gg . gg> 77071
= = MEM A DQBYTEZ MEM 40S MVEM A_DQBRYTE 7 .. > 770 71
MEM_CLK2CLK * =6x_DI ELECTRI C ? ; MEM_CLK2CLK | TOP, BOTTOM =8x_DI ELECTRI C ? ‘ :E NEM A_DCEO NEM 70D NEM A_DCE_0 VEM A DOS_P<0> i
MEM_DATA2OTHERVEM * =8x_DI ELECTRI C ? MEM _20THERMEM| TOP, BOTTOM| =8x_DI ELECTRI C ? O MEM.A_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_DOS1 NEM 700 NEM_A_DXF 1 VEM A DOS N<1> o
MEM_2PWR * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? MM A_DQS2 MEM 70D MEM A_DQS_2. ﬁm 2 DOS Ez§> 770
= = MVEM A_DQS2 NMEM 70D MEM A_DQS_2 DS > 770
MEM_2GND * =2x_DI ELECTRI C ?‘ MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?‘ :: NEM A_DCER NEM 70D NEM A_DCE 3 VEM A DOS_P<3> -
MEM_20THER * =6x_DI ELECTRI C ? MEM_CMD2CVD_BM TOP, BOTTOM| =3x_DI ELECTRI C ? MM A DOS3 NMEM 70D MEM A_DQS_3 NIVEEm 2 DQS g<i> 770
= = MVEM A_DQS4 MVEM 70D MEM A_DXS 4 DQS_P<4> 770
MEM_CNMD2CMD_B * =3x_DI ELECTRI C ? ‘ MEM_CMD2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? ; l:: MEML A DoFa MEM 70D NEMADCR. 4 VEM A DOS N4> o
MEM_CVD2CTL_BI * =3x_DI ELECTRI C ? MEM_CTL2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEM A DS MEM 70D MEM A_DQS_5 NIVEEm 2 DQS Ezg> 770
=== OO MEM A DOSS NMEM 70D MEM A_DQS_5 DS > 770
MEM CTL2CTL_Bi - =3x_DIELECTR C ? O MEMA_DOS6 MEM 70D MEM A_DQS_6 MEM A _DQS_P<6> 770
MVEM_12M L * 0.305 MV 2 O MEMA D6 MEM 70D MEM A_DQS_6 MEM A_DQS_N<6> 770
O MEMA_DOS? MEM 70D MEM A_DQS_7 MEM A _DQS_P<7> 270
MM A_DOS7 MEM 70D MEM A_DQS_7 MEM A _DOS_N<7> 770
Menory Bus Spaci ng G oup Assi gnnents
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
MEM_* _DQBYTE_* * * MEM_20THER MEM A DQS_0 | MEM A _DQBYTE_O . VEM DQS2ZOMDATA
MEM * _DQS_* * * MEM 20THER MEM A DQS 1 | MEM A_DQBYTE_1 * VEM_DQS2O0MNDATA [ ﬁm_g_&ﬁg ﬁm_;gg ﬁm_&ﬁ NNEEm g %ﬁ Ezgz 722 24
22 20
MEM_CMD * * NEM_ZOTHERW MEM A_DQS 2 | MEM A_DQBYTE_2 * MEM DGS20MNDATA ':: MEM B Cl K1 MVEM 70D MEM ClL K MEM B_CLK_P<1> 723 24
MEM_CTL * * MEM _20THER MEM A _DQS_3 MEM_A_DQBYTE_3 * MEM_DQS2OWKNDATA D—MMB CKI VEM 70D MEM CL K MVEM B_CLK N<1> 723 24
MEM B CTL MEM 40S MEM CTIL. MEM B_CS L<1..0> 722 23 24
MEM_CLK * « NEM_ZOTHEVRH » MEM A DQS_4 | MEM A_DQBYTE_4 * MEM DQS2OMDATA :E MEM B_CTL MEM 40S MEM CTL VEM B_ODT<0> e
MEM_* MEM_* * MEM_2O0THERVEM MEM A _DQS_5 MEM_A_DQBYTE_5 * MEM_DQS2OWKNDATA D MM B_CKEQ MEM 40S VEM _CVD MVEM B_CKE<1. . 0> 722 24
" N o>—MEM B_CKF1 MEM 40S MVEM CVD MEM B_CKE<3. .2> 728 20
—— MEMA DS 6 | MM A DQBYTE 6 VEM DQS2OMRDATA MM B Qv MEM 40S | MEM VD MEM B_CAA<9.. 0> 22 20 70
NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» MEM A _DQS_7 MEM_A_DQBYTE_7 * fa—t VEM B_CMVD1 MVEM 40S VEM CVD VMEM B CAB<9. . 0> 23 24 70
MEM_* _DQBYTE_* =SAME * MEM_DATA2SELF = D>—MEM.B_DOBYTEQ MEM 40S MEM B DOBYTE O MEM B_DQ<7. . 0> 770 71
MEM B DQS O | MEM B DQBYTE O - NVEM_DQS20MDATA o_MMB DOBYTE1L | MEM 40S [ MEM B DOBYTE 1 MEM B DO<15. . 8> Jon
= MEM B DQS_1 | MEM B_DQBYTE_1 * MEM_DQS2O0MNDATA MM B _DOBYTE2 MEM 40S MVEM B_DOBYTE 2 MEM B DO<23. . 16> 7707
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET " — s MVEM B_DOQBYTE3 MVEM 40S MVEM B DOBYTE 3 VEM B DQ<31. . 24> 770 71
NEM *_DGBYTE * NEM * . WM. DATAZOTT R MEM B_DQS_2 | MEM B _DQBYTE 2 VEM DQS2OMDATA > MEM B DOBYTE4 | MEM 40S E 4 ﬁm E Do<is;. . 4313> 77071
MEM B_DQS_3 MEM_B_DQBYTE_3 * MVEM_DQS20WNDATA [— NVEM B _DOBYTES VEM 40S E S5 DQ<47. . > 770 71
= " N oO—MEM B DQBYTE6 | NEM 4QS 6 MEM B _DQ<55. . 48> 1707
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG?RULbEiSEf» MEM_B_DQs_4 MEM_B_DQBYTE_4 NEM7D®20ANDATA = VEM B_DOBYTE? MVEM 40S 1B 7 VEM B _DO<63. . 56> o
MEM_CVD MEM_CVD * MEM_CVD2CVD MEM B_DQS_5 | MEM B_DQBYTE_5 * VEM_DQS2OWNDATA OD>—MEM B_DQSO MEM 70D MEM B _DQS_0 ﬁm S DQS $8> 770
e = [ MEM B DQSO MEM 70D MVEM B DOS QO DOS > 7 70
MEM.CVD MEMLCTL - MEM GMD2CTL MEM B DS 6 | MEM B _DQBYTE 6 - NVEM_DQS20MRDATA > _MEM B DOS1 MEM 70D | NEM B DS 1 MEM B_DOS_P<1> -
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM B_DQS_7 MEM_B_DQBYTE_7 * MEM_DQS2OWKNDATA D—MMB _DOS1 VEM 70D MEM B DOS 1 NIVEEm g DQS g<%> 770
[ MEM B DQS2 MEM 70D MEM B DOS 2 DQS_P<2> 770
MEM CLK MEM CLK - MEM CLK2CLK > _MEM B DOS? MEM 70D | MEM B DQS 2 MEM B_DOS_N<2> -
MEM_CVD MEM_CVD BGA_MEM |MEM_CVD2CVD_B Do MEM B _D(OS3 MEM 70D MEM B DQS_3 MEM B_DQS_P<3> 770
= D—MEM B_DQS3 MVEM 70D MEM B_DQS_3 MEM B_DQS_N<3> 770
MEM CVD MEM CTL BGA_MEM |VEM CVD2CTL_Bl = MEM B DOS4 MEM 70D | MEM B DOS 4 MEM B_DOS_P<4> ‘o
MEM_CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_BV oMM B_DOs4 MVEM 70D MEM B DQS_4 MEM B_DQS N<4> .
D>—MEM B_DQS5 MVEM 70D MEM B_DQS_5 MEM B_DQS_P<5> 770
1 MEM B DQSH MEM 70D MEM B DOS 5 VEM B_DQS_N<5> 770
Broadwel | ULT Menory Down LPDDR3 1x4 Length Matching Eay e NEMT70n T NEM B oo el MEM B DoE P<ts
[— NVEM B DQS6 NVEM 70D MEM B DOS 6 NVEM B_DQOS N<6> 770
- - o>—MEM B_DQS7 MEM 70D MEM B DQS_7 MEM B_DQS_P<7> 770
LPDDR3 Si gnal Group Uni t M n Length Max Lengt h D—MEM B _DOS?7 MEM 70D MEM B DOS 7 MEM B_DQS_N<7> 770
CTL/ CKEmax - CTL/ CKEni n mls [0] 50
CTL/ CKE to CLK mils CLK - 100 0
(CVDmax - CMDni n) mils 0 50
CVD to CLK mls CLK - 250 CLK + 250
DQrax - DQrin per byte mls 0 125
DQmex to DQs per byte mls DQs - 200 DQs + 50 [ MEM PVR PP1V2_S3 68
DQS to DQs# mls -2.5 2.5 [— MEM PVR PP1V2_S3_CPUDDR o8
DQ to CLK (Rule 1) mils CLK - 750 CLK + 1250 s MEM PVWR PPOV6_SO_DDRVIT e n
CLK to CLK# mls -2.5 2.5 s MEM PUR PPVTTDDR_S3 -
[— MEM 12M | CPU_DI MVA_VREFDQ 710
A I\/E nor y t o POV\er Spac I ng _ I D MEM 12M | CPU_DI MVB_VREFDQ 710 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
— — — — — ————— ~ S — — CPU_DI MM VREFCA nor Con ral n
MEM_PVR MEM_* * MEM 2PVR MEM 70D | Bea MEM| MEM 73D [ MEM_12M | % Yy St .
MEM_PVIR * * DEFAULT MEM 40S | BGA MEM| MEM 50S @ Appl e I nc 051-1573
[ MEM 12M | PPOV6_S3_NEM VREFDQ A > ' ' 0.0
. L 20 21 68 "
Menory to GND Spaci ng = MEM 1201 PPOV6_S3_NEM VREFDO B 1 1 o NOTI CE OF PROPRI ETARY PROPERTY:
s MEM 12M 1 PPOV6_S3_MEM VREFCA A 2021 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,

Thunder bol t SPI

Si gnal

DP, HDM Constraints

Constrai nts

D TBT_SPI

Thunderbolt &

Di spl ayPort

Constrai nts

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK 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
* =2x_DI ELECTRI C 2

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#"
TBTDP_85D * =85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
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_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

TBTDP_* * * TBTDP_20THER
TBTDP_* = * TBTDP_2SAME
TBTDP_TX *_RX * TBTDP_TXRX
TBTDP_RX *_TX * TBTDP_TXRX

Di spl ayPort & HDM Constr ai

nts

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;:"
DP_85D * =85_0HM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
HDM _85D * =85_0HM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
DP_2SAVE * =3x_DI ELECTRI C 2 DP_2SAVE TOP, BOTTOM| =4x_DI ELECTRI C 2
DP_20THER * =4x_DI ELECTRI C 2 DP_20THER | TOP, BOTTOM| =6x_DI ELECTRI C 2
HDM CLK_20THER * =7x_DI ELECTRI C 2 | | HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2
HDM CLK_2DPHDM * =4x_DI ELECTRI C 2 | |HOM 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
B 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

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

mat chi ng shoul d be 0.127nm

Inter-pair matching should be within 2.54cm

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

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 SPACI NG
[ DP_85D DI SPL AYPORT DP_TBTSRC M._C P<3..0>
D DP_85D DI SPIL AYPORT DP_TBTSRC M._C N<3..0>
[ DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C P
D DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C N
[O-—SBL_IBL OK TBT SPI_45S| TBT SPI TBT_SPI _CLK 25

_TBT_ TBT SPI_45S| TBT SPI TBT_SPI _MOS| 25
[O-—SBL_IBL_ M SO TBT SPI_45S| TBT SPI TBT_SPI _M SO 25
[O—SBLIBL CS | TBT SPI_45S| TBT SPI TBT _SPI_CS L 25
DB HDM _TET M DP_85D DI SPI AYPORT DP_HDM _TBT M._P<3..0> e
DD HDM _TBT M DP_85D DI SPI AYPORT DP_HDM _TBT_M._N<3..0> ¢
CD-—D2_HDM_TET_AUX DP_85D DP_HDM _TBT_AUX P 67 69
DR HDM _TBT_AUX DP_85D DP_HDM _TBT AUX_N o7 69
DM _a ax HOM 85D HOM QLK HOM _IG CLK C P 66 67 71
DM _aax HOM 85D HOM QLK HOM _I1G CLK C N 66 67 71
ED—HDM _DATA HDM 85D HDM _DATA HDM |1 G DATA C P<2..0> worn
D—HDM _DATA HDM 85D HDM _DATA HDOM |1 G DATA C N<2. . 0> orm

Only used on hosts supporting Thunderbolt video-in

Max Length 241.3mm

Thunder bol t,

DP, HDM Net

Properties

NET TYPE
ELECTRI CAL CONST SET BPAVSI CAL SPACI NG
O IBLARD TBIDP_85D. TIBIDP_TX TBT_A R2D C P<1..0>
OO IBLARD TBIDP_85D. TIBIDP_TX TBT_A R2D C N<1.. 0>
O—IBLARD TBIDP_85D. TIBIDP_TX TBT_A R2D P<1..0>
OO IBLARD TBIDP 85D TBIDP_TX TBT_A R2D N<1..0>
OO RALSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<1>
OO—D2ALSXM DP_85D DI SPI AYPORT DP_TBTPA M._C N<i1>
O—D2ALSXM DP_85D DI SPI AYPORT DP_TBTPA M._P<1>
OO—D2AlLSXM DP_85D DI SPI AYPORT DP_TBTPA M._N<1>
OO—DEALSXM DP_85D DI SPI AYPORT DP_A LSX M._P<1>
OO—D2AlLsSXM DP_85D DI SPI AYPORT DP_A LSX M._N<1>
o2 IBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._C P<3>
CO—DEIBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._C N<3>
D DP_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3>
CD—DeIBIPA M DP_85D DI SPI AYPORT DP_TBTPA M._N<3>
O IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C P<0>
O—IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C N<O>
OO IBLADRRO TBIDP_85D TBIDP_RX TBT_A D2R P<0>
CO—IBLA RO TBIDP_85D TBIDP_RX TBT_A D2R N<O>
D IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<i1>
CD—IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C N<1>
CD—IBL A D2R 1 TBIDP_85D TBIDP_RX TBT _A D2R P<1>
CD—IBLA R 1 TBIDP_85D TBIDP_RX TBT _A D2R N<1>
OO IBLA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC P
OO IELA @R TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC N
O —DE_IBIPA AUXCH DP_85D DP_TBTPA AUXCH C P
[CO—DB_TBTPA AUXCH DP_85D DP_TBTPA_AUXCH C N
O —DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH P
O —DB_IBIPA AUXCH DP_85D DP_TBTPA AUXCH N
O IBLERD TBIDP_85D. TIBIDP_TX TBT B R2D C P<1..0>
OO IBLB RD TBIDP 85D TBIDP_TX TBT_B R2D C N<1.. 0>
O IELERD TBIDP_85D. TIBIDP_TX TBT_B R2D P<1..0>
O IBLB RD TBIDP_85D. TIBIDP_TX TBT B R2D N<1..0>
OO—DeBLsSXM DP_85D DI SPI AYPORT DP_TBTPB M._C P<1>
DB LsXM DP_85D DI SPI AYPORT DP_TBTPB M._C N<i1>
DB LsXM DP_85D DI SPI AYPORT DP_TBTPB_M._P<1>
2B LlsxM DP_85D DI SPI AYPORT DP_TBTPB_M._N<1>
O—D2BLsXM DP_85D DI SPI AYPORT DP_B LSX M._P<1>
DB LsXM DP_85D DI SPI AYPORT DP_B LSX M._N<1>
D DP_IBTPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3>
CD—DeIBIPE M DP_85D DI SPI AYPORT DP_TBTPB _M._C N<3>
CD—DeIBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3>
DB IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M. N<3>
OO 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>
D IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R C N<1>
CD—IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R P<1>
CD—IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R N<1>
O IBLB 2R 1 TBIDP_85D TBIDP_RX TBT B D2R1_AUXDDC P
O IELB @R 1 TBIDP 85D TBIDP_RX TBT_B D2R1_AUXDDC N
O —DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C P
O DE_IBIPE AUXCH DP_85D DP_TBTPB_AUXCH C N
O —DB_IBIPR AUXCH DP_85D DP_TBTPB_AUXCH P
[ —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_TRTSNKO_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
D —DE_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH P
D —DP_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH N
DP K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._C P<3..0>
K1_M DP_85D DI SPI AYPORT DP_TBTSNK1_M._C N<3..0>
K1_M DP_85D DI SPLAYPORT DP_TBTSNK1 M._P<3..0>
DP_TBTSNK1 M DP_85D DI SPI AYPORT DP_TBTSNK1_ M._N<3..0>
ED—DB_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P
DD 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>
o2 LNL M DP_85D DI SPI AYPORT DP_INT_M._C P<3..0>
=02 LN M DP_85D DI SPI AYPORT DP_INT_M._C N<3..0>
>IN M DP_85D DI SPI AYPORT DP_I NT_M._P<3..0>
=>—DE_ LN M DP_85D DI SPI AYPORT DP_I NT_M._N<3..0>
D —DE_LNL_AUXCH DP_85D DP_I NT_AUXCH C P
DD LNT_AUXCH DP_85D DP_I NT_AUXCH C N
DD LNL_AUXCH DP_85D DP_I NT_AUX P
DD LNL_AUXCH DP_85D DP_I NT_AUX N

&

25

25

13 25

25

25

25 67

71

Not es:

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

Only used on dual -port hosts.

SYNC DATE=12/ 06/ 2013

ISYNC MASTER=GKOO J52
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Canera Net

Properties

ELECTRI CAL CONST SET

NET TYPE

PHYSI CAL

SPACI NG

M Pl 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 NEQ(‘ GAP
M Pl _85D * =85_oHM DI F| =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 ’
M Pl _20THER * =4X_DI ELECTRI C 2 M Pl _20THER | TOP, BOTTONI =6X_DI ELECTRI C ?
M Pl _2CLK * =6X_DI ELECTRI C 2 M Pl _2CLK |TOP, BOTTONI =8X_DI ELECTRI C ?
M PI CLK_20THER * =7X_DI ELECTRI C 2 M Pl CLK_20THER | TOP, BOTTONE10X_DI ELECTRI C| 2

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * M Pl _2CLK
CLK_M PI * * M Pl CLK_20THER

Menory Bus 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 NEO(‘ GAF’

S2_MEM 45S * =45_OHM SE | =45_OHM SE =45 _OHM SE =45 _OHM SE =STANDARD =STANDARD

S2_MEM 85D * =85_oHM DIFH =85_OHM DI FF | =85 OHM DI FF | =85 _OHM DI FF | =85 _OHM DI FF | =85_OHM DI FF
Spaci ng Rul e Sets

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' ’
S2_DATA2SELF * =2x_DI ELECTRI C 2 S2_DATA2SELF | TOP, BOTTOWI =4x_DI ELECTRI C 2
S2_DQS20NNDATA * =2x_DI ELECTRI C 2 S2_DQS20OWNDATA| TOP, BOTTONI =4x_DI ELECTRI C 2

S2_CVD2CMVD * =2x_DI ELECTRI C 2 S2_CMD2CMD | TOP, BOTTONI =4x_DI ELECTRI C 2

S2_CVD2CTRL * =2x_DI ELECTRI C 2 S2_CMD2CTRL | TOP, BOTTONI =4x_DI ELECTRI C 2
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL | TOP, BOTTONI =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C 2 S2_2O0THERVEM| TOP, BOTTONI =6x_DI ELECTRI C ?

S2MVEM_2PWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTONI =4x_DI ELECTRI C ?

S2MVEM_2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTONI =4x_DI ELECTRI C ?

S2MEM _20THER * =6x_DI ELECTRI C 2 S2MEM_20THER| TOP, BOTTON=10x_DI ELECTRI C ?

Menory Bus Spaci ng Group Assignnents

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE
S2_MEM DATA* * * S2MVEM _20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20WNDATA
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
S2_NVEM _DATA* =SAMVE * SZiDATAZ:SI?L:: NMenor y to Power Sp acin g
S2_MEM_CMVD S2_MEM_ OVD g S2_CMD2CMVD _
S2_MEM _CVD S2_MEM CTRL - S2_cvD2 CTRL NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM PVR S2_MeM. ¥ - S2 NEMJ?‘,’;\R_, _
S2_NEM * S2_NEM * * S2_20THERVEM S2_MEM PVR - - DEFAULT
Menory to GND Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
G\D S2_MEM * * S2MEM 2GND

OS2 MEMAK S2_MEM 85D S2_MEM QLK NVEM CAM CLK P
OS2 MM AK S2_MEM 85D S2_MEM O K VEM CAM CLK_N
OS2 MEM CKE S2_NEM 45S S2_MEM CTRI VEM _CAM CKE
OS2 MEMCS S2_NEM 45S S2_NEM CTR MVEM CAM CS L
[ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
OS2 MEM D S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
OS2 MEM D S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
OS2 MEM QWD S2_NEM 45S S2_NEM CMVD. NMVEM CAM VE L
OS2 MEM D S2_NMEM 45S S2_NEM CVD MEM _CAM BA<0>
OS2 MEM D S2_NEM 45S S2_NEM CVD MEM CAM BA<1>
O—S2_ MEM QD S2_NEM 45S S2_MEM CVD VEM CAM BA<2>
CoO—S2_MEM DXSO S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DOS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1>
S2_MEM DQS1 S2_MEM 85D S2_NEM DQS1 NVEM CAM DOS N<1>
S2_MEM DATA O S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divkl>
S2_NEM A S2_NMEM 45S S2_MEM CMD MEM CAM A<14. . 0>
S2_MEM DATA O S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0>
S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>

M Pl _DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
M Pl _DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
M Pl _DATA_S2 M Pl_85D M Pl _DATA M Pl _DATA_CONN_P
M Pl _DATA S2 M Pl_85D M Pl _DATA M Pl _DATA CONN N
MPl_ QK S2 M Pl_85D K MPI MPI_CLK P
MPl_ QK S2 M Pl_85D K MPI MPl_CLK N
MPl_ QK S2 M Pl_85D K MPI M Pl _CLK CONN P
MPl_ QK S2 M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
S2_NEM PR PPOV675_CAM VREF
S2_NEM PWR PPOV675_MEM CAM VREFCA

S2_MEM PR

0000 0000 0000 00 00000

PPOV675_MEM CAM VREFDQ 54

SYNC _DATE=01/09/2013

ISYNC MASTER=YHARTANTO J44
TTILE

Canera Constraints

d} Appl e I nc.
®

"778.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

116 OF 120

8

2

WWW . AliSaler.

om




4

SMC SMBus & Charger Net Properties

NET TYPE
ELECTRI CAL CONST SET BPHYST CAL SPACI NG
US SMC 2 SMB_45S SMB 2 a8 41 71
US SN 2 SMB_45S SMB SMBUS SMC 2_S3_SDA a1 71
LS St Sve_ass sm_ [SMBUS SMC 1 SO SCL sun
US. SMC 1 SMB_45S sve | SMBUS SMC 1 _SO_SDA s n
US_SMVC 0 SMB_45S SMB SMBUS SMC 0_SO_SCL 38 a1
US_ SMC 0 SMB_45S SMB SMBUS _SMC 0_SO_SDA 38 a1
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SCL 3 a1 71
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SDA a8 a1 71
CO—SMBUS_SM:, . SMB_45S SVB SMBUS_SMC 3_SCL 38 a1
CO—SMBUS SMC | SMB_45S SMVB SMBUS_SMC 3_SDA a8 a1

ISYNC MASTER=YHARTANTO J44 SYNC DATE=01/02/2013
THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PLE | NC.
Il NOT TO REPRODUCE OR COPY | T

SMC Constraints
ERTY OF API
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" . . . . . .
SENSE 455 " o omenn| =45 OMSE | a5 OMSE | a5 oM SE ERYY Y X304 Specific Net Properties X304 Specific Net Properties
THERM 45S * - =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM NET TYPE NET TYPE
(= 1TQL_Dl FFPAI R _ L _ L _ L _ ELECTRI CAL CONST SET PAVSI CAL SPACI NG ELECTRI CAL CONST SET PAVSI CAL SPACI NG
DI G_AUDI O * s1ta_p rrealR [=1TOL_DI FFPAI R(=1TO1_DI FFPAI R|=1TOL1_DI FFPAI R 0.1 MM 0.1 MM
ANL_AUDI O * =1TOL_DI FFPAI R 0.1 Mv 0.1 Mv 10 MM 0.1 Mv 0.1 MM
- THERM DP_TBT_DI THERM 45S THERM | TBTTHVENS D1_P s [O—ADQ e AT AM_AUDIO ADLO AD LQE L P 48 50
ANL_AUDI O W DE| * =1TCL_DI FFPAI R 0.3 MV 0.3 MM 10 MM 0.1 MV 0.1 MV = AUDI O DP_ANPTWI ANl _AUDI O AUDIL O AUD L2 L N 8 50
= = THERM DP_TBT_DI THERM 45S THERM | TBTTHVEBNS D1 N s =
| — ADE_IBL L [>—AUDLO DP_AVPTVE ANL_AUDI O AUDLO AUD_SPKRAMP_LI N P 50
[ LHERMDE CRLL D THERM 455 xeery | CRUTHVENS DL P - AUDI O DP_ANPTWE ANL_AUDI O AUDLO AUD _SPKRAMP_ LIN N
THERM DP_CPU D1 THERM 45S THERM | CPUTHVENS D1_N 5 | m— LD — 50
D = === = [—ALDLQ DP_ANPTWI ANl _AUDI O AUDI O SPKRAMP_LIN P 0
[o—[HERMDE CRULD2 THERM 455 TeeRy | CPUTHVENS D2 _F - AUDI O DP_ANPTWE ANL_AUDI O AUDLO SPKRAMP_LI N N
[O—THERM.DP_CPU_ 2 THERM 45S THERM | CPUTHVENS D2 N s [ m— LD = 50
=== === [O—AUDLQ DP_AVPTWE ANl _AUDI O AUDI O AUD L2 R P 48 50
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\GiRULEislz_.r : AUDL Oir)PiAI\IPTV\T ANL_AUDI o AUDLO AUD Lm R N 48 50
SENSE * =2X_Dl ELECTRI C ? CPU_VCCSENSE GN\D * GND_P2MM [O—ALDLQ DR AVPTWE ANl _AUDI O AUDI O AUD _SPKRAMP_RI N P 0
=== AUDI O DP_AVPTWE ANL_AUDI O AUDI O AUD_SPKRAMP_RI N_N s0
THERM * =2X_DI ELECTRI C ? = = =
— PKRAMP_RI N P
N [—AUDLO DP_AVETWI ANL_AUDI O AUDI O S s0
AUDI O * =2X_DI ELECTRI C - [>_SENsE e SENSE_45S SEnsE | SNS CPUDDR P - [—ALDLQ DP_ANPTWI ANl _AUDI O AUDIL O SPKRAMP_RI N N s0
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE | CO—SENSEDP SENSE_45S SENSE I SNS_CPUDDR N a3 B ANL AUDLO AUDLO AUD LOB L P
) - e [CO—AUDLO DR _AMPSL — 48 50
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT CLK_POI E aD . GND_P2WM [O—AUDLQ DP_AVPSIR ANL_AUDI O AUDLO AUD LGB L N a8 50
= AUD_SPKI LSUBIN P
G\o : STANDARD ? GN\D PCI E_* * GND_P2MM [ SENSE_DP_ L CDBKIT SENSE_45S SENSE SNS LCDBKLT P 42 50 [O—ADQDE AR AM_AUDIO ADLO UD_SPKRAMP_ L SU o
— — [CO—AUDLO DP_ANVPSUB ANl _AUDI O AUDIL O AUD SPKRAMP LSUBIN N
== [O—SENSE_DP LCDBKIT SENSE_45S SENSE SNS LCDBKLT N 42 60
GND SATA * * GND_P2WM B ANL_AUDI O AUDI O LSUBI N P s0
= - [O—SENSE_DP_TET SENSE_45S SENSE SNS_TBT_P s [O—ALDL O DF_AVPSL S AL AlDLG s LSUBI N N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o use G\D " G\‘D7P2W DAEBEF?W S QF’\GF74§§ SENSE I S'\ls TODBTPN “ - - -
—— ——— CLK_PCl E SB_POVER * PWR P2MM [—SEEE e SENSE 455 SENSE SNS L ANEL_P a4 05 [O—AUDLQ DP_AVPSUR ANL_AUDL O AUDLO AUD LOB_ R P 48 50
GND_P2MVI * 0.20 WM 1000 = = = [O—SENSE DP SENSE_45S SENSE || LCDPANEL N 4465 = = AUD LO8 R N
. B _POVER SATA * " YR P2 [—ADLO DP_AVPSLE ANL_AUDI O AUDI O 48 50
PVWR_P2MVM * 0.20 MM 1000 = - = [O—AUDLOQ DP_AVPSIR ANl _AUDI O AUDI O AUD _SPKRAMP_RSUBIN P
usB SB_POVER * PVWR_P2WM [CO—AUDLO DP_AVPSURB ANl _AUDI O AUDI O AUD_SPKRAMP_RSUBI N N 5
[ SENSE_45S SENSE HS COVPUTI NG P 42 as [O—AUDLQ DP_AVPSUR ANL_AUDIO AUDLO RSUBI N P -
SENSE_45S SENSE | SNS_HS COMPUTI NG N 42 as [O—AUDLQ DP_AVPSUR ANL_AUDLO AUDLO RSUBI N N -
Dl: ———— ENSE_d8s sense |1 SNS_HS OTHERSV P 42
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—SEMSEDP SENSE_455 SENSE LSNS_HS_OTHERSY._N “2 [O—ADQ 0P SPKELR DLGADO ADLO SPK N_SL P 082 T
_RULE_ ON LAYER? w w MAXI MA il [ SENSE_DP SENSE_45S SENSE | SNS HS OTHER3V3 P P [O—AUDLQ DP_SPKSUB DG AUDILO AUDI O SPKRCONN_SL_OUT_N 50 52 71
C MEM 45S * 0.070 WM 100 ML [O—SENSE 0P SENSE_45S SENSE | HS OTHER3V3_N P [O—AUDLQ DP_SPKSLE DIG AUDIO AUDI O SPKRCONN_SR QUT_P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DJMEDLSPKQlH DG AUDILO AUDLO SPKRCONN SR QUT N 50 52 71
MEM_40S * 0. 090 W 100 ML ‘ [O—AUDLQ DP_SPKTWE DG AUDILO AUDIL O SPKRCONN L_QOUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ DJMEDLSPKTW DG AUDILO AUDLO SPKRCONN L QUT N 50 52 71
MEM 72D * 0.090 WM 100 ML [—AUDLQ DP_SPKTWIL DG AUDILO AUDIL O SPKRCONN R QUT P 50 52 71
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE - DP_CPUVR SENSE_45S sense |CPUVR | SNS P . [O—AUDLO DP_SPKTWL DG AUDLO AUDIL O SPKRCONN R OUT N 50 52 71
MEM 85D * 0.090 MM 100 ML ‘ - DP_CPUVR SENSE_45S sense [CPUVR | SNS N w
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ [O—SENSE_DP_CPLVR SENSE_45S SENSE CPUWR ISNS R P .
PCl E_85D * 0.090 MM 10 MM [CO—SENSE_DP_CPLVR SENSE_45S sense |CPUVR | SNS R N 13
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ [O—ADQDP MC ANl _AUDI O W DE AUDLO AUD CH HS G\D a8 52
USB_85D TOP 0.100 MV 500 ML O—ADQDPMC ANL_AUDI Q W DE AUDLO AUD CONN HS M C P
O AUD_CONN_SLEEVE
[—AWmioDe MG ANL_AUDI O W DE AUDI O 52
CPU_27P4S B om 0.230 W 00 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—ADQDPMC ANl _AUDI O W DE AUDI O AUD _HP_PORT_REFCH a8 52
Vi [O—ADQD MC ANl _AUDI O W DE AUDI O AUD HS M C P 5152
USB3_85D I SL10 0.075 W 0. 090 NM _ [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C P a8
DP_85D 1 SL9 0.075 W 0.090 w . SENSE 455 SENSE SNS 1V05 SO P O—ADQDPMC ANl _AUDI O W DE AUDIL O HS MC P a8 51
CO—SENSE - 43 59
PCl E_85D 1SL10 0.075 MM 0.090 WM [O—SENSE_DP SENSE_45S SENSE SNS_1V05_S0_N 43 50
[O—SENSEDP :FﬁF*M: :F’\EF S$ gg EI - Ao MG ANL_AUDIQ W DE AUDLO AUD CONN HS M C N
D_SENSF,: Q;\GEZZQ ng NS TPAD P :Z O—ADoP MG ANL_AUDIQ W DE AUDLO AUD _CONN RI N&2 s
D—sENSF*np CENGE dma - NS TPAD N O>—ADQDeMC ANl _AUDI O W DE AUDI O AUD _CONN_RI NG2_XW 51 52
[CO—SENSE] —~ NSE e [O—ADomP MG ANL_AUDIQ W DE AUDLO AUD HP_PORT_ REFUS a0 2
[O—ADQD MC ANl _AUDI O W DE AUDI O AUD HS M C N 5152
ENSE D CENSE 455 sense |1 SNS 1v8 S3 P - O—ADQDPMC ANl _AUDI O W DE AUDI O ﬁ\lLSJDMU(S: KIIS GND 48 52
= NSE Db SENSE 4ne aenee |ISNS 1vV8 S3 N o [OD—AWmioDe MG ANL_AUDI O W DE AUDI O a8 51
B [ m— = [O—ADQD MC ANl _AUDI O W DE AUDI O CODEC HS M C N a8
[O—SENSE 0P SENSE_45S sense || SNS PP3V3S0 P a3
[CO—SENSE_DP SENSE_45S SENSE | SNS PP3V3S0 N 3 | m— :Ripxﬁ EE2¥§ gg e
[CO—SENSE_DP SENSE_45S sEnse |1 SNS PP5VS0 P s [ — B_POAER 68 71
[ _SENSE DP SENSE_45S sense | SNS PP5VSO N a3
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAILN P a4 as
[O—SENSE_DP_CPUHI GN SENSE_45S sense [ SNS CPUHI GAIN N a4 as
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHI GAIN R P w
[O—SENSE_DP_CPUHI GN SENSE_45S sense | SNS CPUHI GAIN R N w
[O—SENSE_DP_CHCGR Csl SENSE_45S sense | CHGR CSI_P 54
- DP_CHGR ¢ 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 o
Al ternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) =_DP_f 2 SENSE_45S sense | CHGR CSI_R N 4
I [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR _CSO P ”
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO N sa
= [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHEGR CSO R P 24 54
DP_85D BGA P6578(}5A _ [O—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR CSO R N 44 54 G\D GN\D
PCI E_85D BGA P65_BGA _ l
CLK_PCIE_85D| BGA P65_BGA NET_PHYSI CAL_TYPE | AREATYPE | PHYSI CAL_RUE SET The signal s bel ow have no topol ¢pgi es assi gned. 1
HDM _85D BGA P65_BGA SENSE_455 . SENSE 455 [—_DE_N0 TOPO Y SENSE_45S sense | CPUVR | SNSL P w5
A THERM_45S * THERM 45S [O—DLR_NO TCPOL QGY SENSE_45S sense |CPUVR | SNS1 N 43 56
—— S | SNS2_P = = E
DG AD O " DG ADG [—DB_NQ TCPaL CGY. SENSE_45S SENSE gUVR i ggz N 43 56 ISYNC II\:AISLTEER—YHARTANTO 344 SYNC_DATE=01/ 04/ 201
— = [O—DP_NO TCPQ OGY. SENSE_45S SENSE UVR 4356 3 . . .
ANL_AUDI O . ANL_AUDI © Proj ect Specific Constraints
P g em s
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PCl Express

Constrai nts

PCl

Express Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ GAP
PCl E_85D * 85_oHM DIF =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 DIF =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF | =85_OHM DI FF
D 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' ’
PCl E_2SAMVE * =3X_DI ELECTRI C ? PCI E_2SAME | TOP, BOTTONI =4X_DI ELECTRI C 2
PCl E_TXRX * =6X_DI ELECTRI C 2 PCI E_TXRX |TOP, BOTTONEE10X_DI ELECTRI C 2
PCl E_20THER * =4X_DI ELECTRI C 2 PCl E_20THER | TOP, BOTTON =6X_DI ELECTRI C 2
PCl E_2CLK * =7X_DI ELECTRI C 2 PCl E_2CLK | TOP, BOTTONEE10X_DI ELECTRI C 2
PCl ECLK_20THER] * =7X_DI ELECTRI C ? PCl ECLK_20THER| TOP, BOTTONE10X_DI ELECTRI C| ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULkE;SE.Vr{
PCl 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
[O—BOE SSD 2R PCl E_85D PCLE RX PCl E_SSD D2R P<3..1>
CO—BCLE_SSD 2R PCl E_85D PCLE RX PCl E_SSD D2R N<3. . 1>
CO—BCLE SSD 2R PP PCl E_85D PCLE RX PCl E_SSD _D2R _P<0>
CO—BCLE SSD 2R PP PCl E_85D PCLE RX PCl E_SSD _D2R _N<O>
[O—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD _R2D_C P<3..0>
CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E SSD R2D C N<3.. 0>
CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD R2D P<3.. 0>
[CO—BCOLE SSD RD PCl E_85D PCLE TX PCl E_SSD R2D N<3.. 0>
CO—BOLE TBT 2R 0 PCl E_85D PCLE RX PCl E TBT_D2R P<0>
CO—PBCOLE TBT 2R 0 PCl E_85D PCLE RX PCl E_TBT_D2R_N<O0>
CO—BOLE TBT 2R 0 PCl E_85D PCLE RX PClE TBT _D2R C P<0>
CO—BOLE TBT 2R 0 PCl E_85D PCLE RX PCl E TBT_D2R C N<0O>
O—BCOLE 18T 2R PCl E_85D PCLE RX PClE TBT D2R P<3..1>
CO—BCOLE IBT 2R PCl E_85D PCLE RX PCIE TBT D2R N<3..1>
CO—BCOLE IBT 2R PCl E_85D PCLE RX PCIE TBT _D2R C P<3..1>
CO—BCOLE IBT 2R PCl E_85D PCLE RX PCIE TBT_D2R C N<3..1>
[CO—BPOLE TIBL R2D PCl E_85D PCLE TX PCl E TBT_R2D P<3..0>
O PBOE TBT_R2D PCl E_85D PCLE TX PCl E TBT_R2D N<3.. 0>
[CO—BOLE IBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C P<3..0>
[CO—BPOLE IBL R2D PCl E_85D PCLE TX PCIE TBT_R2D C N<3..0>
[CO—POE AR R2D PCl E_85D PCLE TX PCl E AP_R2D P
O—POE AR R2D PCl E_85D PCLE TX PClE AP_R2D N
CO—BOLE AP RD PCl E_85D PCLE TX PCIE_AP_R2D C P
CO—BPOE AR R2D PCl E_85D PCLE TX PCIE AP R2D C N
[CO—BOE AP 2R PCIE_85D PCl E_RX PCl E_AP_D2R P
CO—POE AP R PCl E_85D PCLE RX PCl E AP_D2R N
[CO—BOLE O KIOOM AP ClK PCIE 85D AKPOE PCl E_ CLK100M AP_CONN P
CO—BPOLE O KIOOM AP CK PCIE 85D AKPOE PCl E_ CLK100M AP_CONN N
CO—BOLE G KIOOM AP ClK PCIE 85D K POE PCl E_CLK100M AP_P
[CO—BPOE QKIOOM AP CK PCIE 85D AKPOE PCl E_ CLK100M AP_N
CO—PAEQKIOOMCAM | O K POE 85D AKPOE PCl E_ CL KI00OM CAMVERA P
CO—PCOLE GKIOOMCAM | LK PCIE 85D CAKPOE PCl E_Cl KIOOM _CANMERA N
CO—PAEQKIOOMCAM | O K POE 85D AKPOE PCl E CLK1I00M CAMERA C P
CO—PAEQKIOOMCAM | O K POE 85D AKPOE PCl E CLK1I00M CAMERA C N
CO—POLE GKIOOMSSD | QK POIE 85D K POE PCl E_ CLK100M SSD P
CO—PCOLE GKIOOMSSD | QK POIE 85D AKPOE PCl E_ CLK100M SSD N
5> PCLE ClKI00M. ClK PCIE 85D AKPOE PCl E CLK100M SSD RC1_P
C»—PCLE GKIOOM SSD | QLK POIE 85D CAKPOE PCl E CLK100M SSD RC1_N
[=»—BCLE GKIOOM SSD | QLK POIE 85D AKPOE PCl E CLK100M SSD RC2_P
»—PCLE GKIOOM SSD | QLK PCIE 85D K POE PCl E CLK100M SSD RC2 N
CO—POUE QKIOOMTIBET | QK POE 85D K POE PCl E_ CLK100M TBT P
CO—POE QKIOOMIBT | QK POE 85D AKPOE 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 PCLE TX PCl E_ CAMERA R2D N
[CO—BOLE 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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