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BOM G oups

BOM GROUP BOM OPTI ONS
J44_COMMON ALTERNATE, COMVON, J44_COMMONL, J44_COMVON2, J44_COMVONZ, J44_COVMONA, J44_PROGPARTS
J44_COMMONL TBTHV: P15V, SKI P_5V3V3: AUDI BLE, SPI : DUAL_| O
J44_COMMVON2 EDP, EDP_LS_CAP, CAVERA_3V3: SO, CAM WAKE: NO, CAM_XTAL: NO, MEM_ODT: PU, VCORE_FETS
J44_COMMON3 XDP, LPCPLUS, BKLT: PROD, CPUTHRM ALRT, LOADRC: NO, OTHERRC: NO, DDRRC: NO, TBTRC: NO, BMONRC: NO
JA44_PROGPARTS SMC_PROG: PVT, BOOTROM PVT, TBTROM PVT, TPAD_PSOC: PROG
ENGI SNS LOADI SNS, OTHERI SNS, DDRI SNS, TBTI SNS, BMONI SNS

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754596 1 HSWULT, SR18A, PRQ C0, 2. 4, 28W 2+3, 3M BGA uo500 CRI Tl CAL CPU_HSW 2. 4G
33754597 1 HSWULT, SR189, PRQ 0, 2. 6, 28W 2+3, 3M BGA uo500 CRI Tl CAL CPU_HSW 2. 6G
33754598 1 HSWULT, SR188, PRQ C0, 2. 8, 28W 2+3, 4M BGA uo500 CRI Tl CAL CPU_HSW 2. 8G
33881247 1 | C, TBT, FR- 4C, A0, PRQ Cl O, SR1JC, FCBGA288 u2800 CRI TI CAL
33851186 1 | C, BOMI5700A2, S2 PCl E CAMERA PROCESSOR U3900 CRI TI CAL
37651194 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3.3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: VSHY
37651193 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3.3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: VSHY
376S0964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3.3X3.3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: REN

Progranmabl es (Al Buil ds)
TBT

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON

341S3918 1 EPROM FALCON RI DGE (V13.7) J44 u2890 CRI TI CAL TBTROM PVT

SMC
| 34153922 | 1 | | C, SMC- B1, EXT( V2. 16F39) , PVT, J44 uUs5000 CRI Tl CAL SMC_PROG: PVT
EFI ROV
[ sarsseza | 1 | |G EFl ROM (VOL16), PVT, 144 U6100 CRI TI CAL BOOTROM PVT
PSCC
| 34153862 | 1 | | G, TRKPD! KYBD PSOC, OU ONLY(V224) 144 4801 CRITICAL | TPAD_PSOC: PROG

Alternate Parts

Diodes alt to Fairchild

NEC alt to Sanyo

Sansung alt to Miurata

Epson alt to NDK

Cyntec alt to Vishay

Diodes alt to On Sem

Panasonic alt to TDK

Sansung alt to Miurata

Toshiba alt for Di odes Dual

NXP Al't for Diodes Dual

NXP Al't for Diodes Single

Maximalt to Mcrochip

Renesas alt to Vishay

Sanyo 2nd Factory alt

Cyntec alt to TFT

Sansung alt to Murata (BKLT)

Sansung alt to Murata (BKLT)

Sansung alt to Murata (BKLT)

NDK alt to TXC

Epson alt to TXC

TDK alt to Toko

Cyntec alt to TFT

Cyntec alt to TFT

Rohm alt to Vishay

Pericomalt to TI DP Mux W9750

NXP alt to TI DP Mux W9750

TI alt to NXP

ONseni alt to Toshiba

PART NUVBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMVENTS:
376S1053 | 376S0604 ALL
128S0311 | 128S0329 ALL
138S0739 | 138S0706 ALL
19750481 | 19750480 ALL
152580461 | 15251645 ALL
376S1080 | 376S0820 ALL
15580667 | 15550583 ALL
138S0725 | 13850724 ALL
376S1032 | 376S0855 ALL
376S1129 | 376S0855 ALL
376S1089 | 37651128 ALL
353583452 | 35351286 ALL
376S1180 | 376S0761 ALL
12850364 | 128S0264 ALL
10750254 | 107S0241 ALL
13850843 | 13850674 ALL
138S0803 | 138S0639 ALL
13850846 | 138S0811 ALL
19750542 | 197S0544 ALL
19750545 | 19750544 ALL
15251876 | 15251804 ALL
10750255 | 107S0240 ALL
107S0250 | 107S0248 ALL
12750164 | 12750162 ALL
35354070 | 35354069 ALL
35354068 | 35354069 ALL
353S3814 | 353S3812 ALL
311S0649 | 311S0541 ALL
128S0436 | 128S0392 ALL

Kenet alt to Sanyo

SYNC_DATE=08/ 20/ 201
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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
685- 0054 COVVON, MLB- 4GB, J44 J44_COMMON
985- 0053 DEV, MLB- 4GB, J44 XDP_CONN
639- 4878 PCBA, MLB- 4GB, 2. 4G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 4G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 4879 PCBA, MLB- 4GB, 2. 4G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 4G, RAM 4G _ELPI DA, CAVMDRAM ELPI DA
639- 4880 PCBA, MLB- 4GB, 2. 4G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 4G, RAM_4G_M CRON, CAVMDRAM M CRON
639- 5272 PCBA, MLB- 4GB, 2. 6G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 6G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 5273 PCBA, MLB- 4GB, 2. 6G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 6G, RAM 4G _ELPI DA, CAVDRAM ELPI DA
639-5274 PCBA, MLB- 4GB, 2. 6G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 6G, RAM_ 4G_M CRON, CAVMDRAM M CRON
639- 5275 PCBA, MLB- 4GB, 2. 8G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 8G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 5276 PCBA, MLB- 4GB, 2. 8G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 8G, RAM 4G _ELPI DA, CAVDRAM ELPI DA
639- 5277 PCBA, MLB- 4GB, 2. 8G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 8G, RAM_4G_M CRON, CAVMDRAM M CRON
685- 0074 VCORE, FET, VSHY, J44 VCORE_FET: VSHY
685- 0075 VCORE, FET, REN, J44 VCORE_FET: REN

DRAM SPD Straps

DRAM SPD St r aps

DEVELOPMENT/ BASE BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
685- 0054 1 J44 MLB COMVON BOM BASE CRI TI CAL BASE_BOM
985- 0053 1 J44 MLB DEVEL BOM DEVEL CRI Tl CAL DEVEL_BOM

SUB- BOVS
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
685- 0074 1 VCORE, FET, VSHY, J44 VCOREFETS CRI Tl CAL VCORE_FETS
Alternate Parts
PART NUMBER ék‘%R{\\‘mu'\l'/gEEO? BOM OPTI ON REF DES COWENTS:
685- 0075 | 685- 0074 ALL RENESAS ALT TO VI SHAY
DRAM PARTS
33380704 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1600, F DI E, 96FBGA | w300, 2320, weseo, tesso, wsoo, wszo, wseo, sso CRI Tl CAL 4G_ELPI DA
33350700 8 | C. SDRAM 4GBI T, 256MKL6, DDRB- 1600, HUVA, 9GFBGA | tes0.weso. e, s, eso s s esss | CRI TI CAL 4G_HYNI X_H
333580698 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1600, REV E, 96FBGA | w300, 2320, a0, iesso, wsoo. wszo, wseo, sso CRI Tl CAL 4G_M CRON
33380715 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1866, F DI E, 96FBGA | w300, 2320, a0, tesso, wsoo, wszo, wseo, sso CRI Tl CAL 4G_ELPI DA_1866
33350717 8 | C. SDRAM 4GBI T, 256MKL6, DDR3- 1866, HUVA, 96FBGA | tas0 s, e, s, s wszowsio e | CRI TI CAL | 4G_HYNI X_H_1866
33380720 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1866, REV E, 96FBGA | w2300, w520, zsso, w30, cosoo, eszo, wseo, 1256 CRI TI CAL 4G_M CRON_1866

BOM GROUP

BOM OPTI ONS

RAM 4G _ELPI DA

4G_ELPI DA, RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFQO: L, PPDDR: 1V35

RAM 4G _HYNI X_H

4G_HYNI X_H, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCF®&): H, PPDDR: 1V35

RAM 4G_M CRON

4G_M CRON, RAMCFG3: L, RAMCF®: L, RAMCFGL: H, RAMCF®: L, PPDDR: 1V35

RAM 4G _ELPI DA_1866

4G_ELPI DA 1866, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCFQ): L, PPDDR: 1V5

RAM 4G_HYNI X_H_1866

4G_HYNI X_H 1866, RAMCFG3: L, RAMCFRX2: L, RAMCFGL: L, RAMCFQ): H, PPDDR: 1V5

RAM 4G M CRON_1866

4G_M CRON_1866, RAMCFG3: L, RAMCF&2: L, RAMCFGL: H, RAMCFQ): L, PPDDR: 1V5

MBP VARI ABLE BOM GROUPS

NOTE: 1866 PARTS BEI NG STRAPPED TO RUN AT 1600

BOM GROUP

BOM OPTI ONS

J44_COMVON4

SMCBQARDI D: 8

BOM GROUP

BOM OPTI ONS

CANMDRAM HYNI X_H

CAMDRAM _TYPE: HYNI X_H

CANMDRAM ELPI DA

CANMDRAM TYPE: ELPI DA

CAMDRAM M CRON

CANMDRAM _TYPE: M CRON

DRAM Part s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33330700 1 1 C, SDRAM 4GBI T, DDR3L- 1600, HUVA, 968 FBGA u4000 CRI Tl CAL CAVDRAM TYPE: HYNI X_H
333S0704 1 | C, SDRAM 4GBI T, DDRAL- 1600, DI E F, 96B FBGA u4000 CRI TI CAL CANDRAM TYPE: ELPI DA
333350698 1 | C, SDRAM 4GBI T, DDRAL- 1600, REV E, 968 FBGA u4000 CRI TI CAL CANDRAM TYPE: M ORON

SYNC_NVASTER=J44
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Shi el d Cans

1 1
SHO451 SH0450
= M M

SHLD- J44- M.
SHLD- J44- MLB- T29

USB Cage TBT Cage

Mounting Holes & Slots

oM T
4%51&%?31%5 ABOVE GUVMSTI CK CARD | N M DDLE OF BOARD
F (998- 1195)
oM T
ZT0413 SNOWVAN- SHAPED SLOT AT LEFT OF MEMORY BANK
6. 19X4. 60- SNOAWVAN (998- 5879)
—————0
-
- QZXA 604514 N SNOAVAN- SHAPED SLOT AT RI GHT OF MEMORY BANK
J -19x4. NONA (998- 5879)
THO400
TH NSP
1 Upper TBT can Ground sl ot
SL-1.1X0. 5- 1. 4x0. 8 (862-0118)
THO403
TH NSP
1 Lower TBT can G ound sl ot
SL-1.1X0. 5- 1. 4x0. 8 (862-0118)
THO404
TH NSP
p 1 USB can Ground sl ot
SL-1. 1X0. 45- 1. 4x0. 75 (998-3975)
THO405
AN USB can Ground sl ot
(998- 3975)

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

Rubber Mount Standoffs (860-1448)

HO460 1
2.90DL. 21 D- 1. 35H SM 2.90DL. 21 D- 1. 35H SM
1

| 8,
Tk
3

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

1

2

SH0464
2.90D1. 2| D- 1. 35H SM

SHO0466

2.9001. 21 D- 1. 35H SM

SH0465
2.90DL. 21 D- 1. 35H SM

i

SH0463
2.90D1. 2| D- 1. 35H SM

%

SH0467

2.9001. 21 D- 1. 35H SM

B

THERMAL MODULE STANDCFF (860-1645)

SH0420 SHO421
THERMAL- 4. 50- J44- SM  THERMAL- 4. 50- J44- SM

SH0426 SH0427
THERMAL- 4. 50- J44- SM  THERMAL- 4. 50- J44- SM

Rl O FLEX BRACKET BOSSES (860- 2354)

SH0443 SH0444
3.50D2. OH SM 3.50D2. OH SM

SSD STANDOFF (806- 5375)

SH0440
5. 00D2. OH SM

1

POGO PI NS (870- 2451)

SH0435 & SH0436 renopved.

SH0432
POGO: 2. 30D- 5. 5H SM LOW FORCE
v

POGO- 2. 30D- 5. 5H SM LOW FORCE

FAN STANDOFF (806-5376)

SHO0441

STDOFF- 4. 50D1. 73H SM 1. 33-3. 2
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CRI Tl CAL
OM T_TABLE
u0500
HASVELL- ULT
2C+GT2
BGA- TSP
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
7 23 (oM} DP_TBTSNKO M. C N<O> - 4 | DDl 1_TXNO EDP_TXNO | &% - DP INT M. C N<O> ooy o2 7
7 23 (OOT} DP _TBTSNKO M. C P<0> - 5 | DDl 1_TXPO EDP_TXPO | B¢ DP INT M. C P<0> 62 74 D
74 23 ()P _TBTSNKO M. C N<1> - 858 | pDl 1_TXNL EDP_TXNL | 447 > DP INT M. C N<1> oD o2
TBT Sink 0 74 23 ¢ogm—DP_TBTSNKO M. C P<1> - 8 | pDl1_TXP1 EDP_TXP1 L‘M@ 62 74
' n 74 23 (Om}—LR TBTSNKO M. C N<2> - BS5 | DDl 1_TXN2 EDP TXNE | &7 DP INT M. C N<2> I nternal panel
74 23 (OO} DP_TBTSNKO M._C P<2> - 55 | DDl 1 TXP2 — 62 74
«n bl ” EDP_TXP2 | &6 DP INT M. C P<2> 02 74
74 23 DP TBTSNKO M. C N<3> - DDI 1_TXN3 EDP TXN3 | A4° DP_INT M. C N<3> 62 74
723 qooT}-DP_TBTSNKO M. _C P<3> o, 7 IDDI1 TXP3 .
- 3 % EDP_TXP3 | 249 DP INT M. C P<3> 62 74
o =DP_TBTSNKI N<O> St | ppl2_TXNO o
o5 (QOT}—=DP_TBTSNKL M. C P<0> - 50 | pDI 2_TXPO
o5 (OO—=DP TBTSNKL M. C Nel> * 53 | pDl 2 TXNL EDP_AUXN | 445 DP_INT_AUXCH C N 62 74
) s <M} =DP TBTSNK1 M. C P<1> - BS4 | DDI 2_TXP1 EDP_AUXP | B4S >—> DP I NT AUXCH C P CED 2
TBT Sink 1 o (OOT}—=DP_TBTSNKL M. C N<2> ¢ o9 | poi2_Txne
(MJXed wi th HDM - =DP_TBTSNK1 M. C P<2> P 850 | pDl 2_TXP2
< o= —
if necessary) o (gm—=DP TBTSNKI M. C N<3> -2 DD 2_TXN\3 EDP_ROOMP | 20 70 MCP_EDP_RCOVP ]
o5 (QOT}—=DP_TBTSNKL M. C P<3> - 853 | pDI 2_TXP3 EDP_DI SP_UTI L L‘M
MCP Dai sy- Chai n Strategy:
Tl
C)?/IHT thE Each corner of CPU has two testpoints.
- Qther corner test signals connected in
MSL\A,iEEI?OmT dai sy-chain fashion. Continuity should C
2C+GT2 exi st between both TP's on each corner.
BGA- TSP
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 IRUE A2 | DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTF[ A3 IRUE MCP_DC A3_B3 5
s _MCP_DC AWB AY3 IRUE AYS_| DAI SY_CHAI N_NCTF DAl SY_CHAI N_NCTF| MCP_DC A4 I TPO500
AY60 TP-P6
MCP_DC AY60 DAl SY_CHAI N_NCTF AB0
TPO531 T\ e hveq v e O -G NG DAl SY_CHAl ILNCTF 2 Mo Do re1 BT B TP0510
MCP_DC AV62 AY62 AY62 CHAI N_NCT! — = — ° .
s NCP DG B2 TRE P x: 2:* :z, :z DAI SY_CHAI N_NCTF|_A52 MCP_DC_A62 1—191;?6 TPO511
a> __CHAIN_NC AL NOP
TPOS01 252 . MOP DC A3 B3 e = | DAl SY_CHAI N_NCTF x: 2:,0 ! : z, © E o Vo g 2£ ‘D TP0520
MCP_DC A61 B61 B61 __CHAI N_NC
s TRE DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A% TRE MCP_DC AW2_AY2 s, —IB® Tpos521
MCP_DC B62 B63 mE 262 | DAl SY_CHAI N_NCTF e e
[ 553 | pal Sy GHAI N NOTE DAl SY_CHAI N_NCTF TRE. MCP_DC AVWB AY3 s
C oL < | o Sy,c v | N NCTE DAl SY_CHAI N_NCTF| A1 IRE MCP_DC AWB1 AY61 s
[ e = | pal SY GHAI N NGTE DAl SY_CHAI N_NCTF| Av62 mE  MOP DC AV62 AY62 s —
- - DAl SY_CHAI N_NCTF| A2 MCP_DC_AVG3
- - T®p TPO530
- P6
CRI Tl CAL
OM T_TABLE
U0500
HASVELL- ULT B
2C+GT2
BGA- TSP
SYM 18 OF 19
AT2 | RSVD SPARE RSVDL ™% NG
A4 | RSVD RSVDL 2o NC
Ava4 RSVD RSVD| T23
NC ——XNC
NCx—22_| RSVD RSVD&XNC
'\K: F22 RSVD RSVD| AL1
H22
NC ¥——{ RSVD RSVD&(NC
'\K: J21 RSVD RSVD| AP7
x RSVD|_AU0
RSVD|_AULS
RSVD| AWL4 '\K:
RSVD| AT L NG
ISE&C MASTER=J44 SYNC_DATE=08/ 12/ 201 M
T
CPU GFX/ NCTF/ RSVD
< NUM>
d} Appl e I nc. SCH_NJ
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE <BRANCH>
PROPRI ETARY PROPERTY_OF APPLE | NC.
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 5 OF 120
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VD Voo 2A
NCx——— RS HASVELL- ULT o S2A Max
NCx——— RSVD 2C+GT2 veQ
73 65 a1 10 _PP1V35 S3 CPUDDR SYMEs o 19 voc 4
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3mA Max
K14 61 62 g4 65 68 77
. _PPI1V05_SO_PCH VCC 1 CC 210 | yoc1pos oo Plt’iwmsol R
'CC3 X
VCCCLK:  200mA Max w2 | vecapos (1
SERIAL 10
12 11 _PP1VO5 SO PCH VCCACLKPLL A20 | \VCCACLKPLL ™ PP3V3 SO 61 62 64 65 68 77
3LmA Mex veoso t SUNC NASTER-J23 SUNC DATE=03 12/ 201
veesbl o ™ 17mA Max & - —
57 53 97 17 10,45 31,9 g, [PPIVO5 SO 337 | veoeLk mte
VOOCLK:  200mA Max R | voooLk 3] poppr— CPU/ PCH PONER
21 | vocoLK = s nes
w18 | voooLk DEPSUSH——x NC Appl e I nc <SCH_NUM>
WF: RSVD on Sawtooth Peak rev 1.0 | NCx—22]VOOCLK '
NCx—22 | veooLK o VCCAPLL[A20 o \c WF: RSVD on Sawtooth Peak rev 1.0 o <E4LABEL>
a NOTI CE OF PROPRI ETARY PROPERTY:
65 61 60 59 45 14 11 5 _PP3V3 SUS AF20 | vecsuss =] Vveal O 4S8 PP1V05_SO 858641 15 16 17 37 53 57 60 61 THE L NECRMATLON_ CONTAINED_HEREI N | S THE <BRANCH>
3. 3mA Max[ 1] Tﬂ VCCSUS3 Yeel 0‘5‘_71 213mA Max[ 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP PONER | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 8 OF 120
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 8 OF 78
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CRI TI CAL CRI TI CAL CRI TI CAL
OM T_TABLE OM T_TABLE OM T_TABLE
U0500 U0500 U0500
HASVEELL- ULT HASVEELL- ULT HASVEELL- ULT
2C+GT2 2C+GT2 2C+GT2
BGA- TSP BGA- TSP BGA- TSP
SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19
All VSS VSS| AI35 AP22 VSS VSS| AV59 D33 VSS VSS| H17
A vss Vss| 29 AP23 | vss vss| A% 034 |vss vss| 7
AL8 VSS vss| A4 AP26 VSS VSS| ALE D35 VSS VSS| J10
224 | vss vss| A3 AP29 | vss vss| Aved 57 1 vss vss| 222
228 | vss VSs| A48 AP vss VSSs| Aves 038 | vss vss| 8¢
232 |vss vss| A7 AL | vss Vss| Aves 29 |vss vss| 262
2% | vss vss| %0 aici BYES) Vss| A7 2 lvss vss| K
20 | vss Vss| A52 APS9 | vss VsSs| A 242 |vss vss| k12
A4l VSS VSS| AI54 AP48 VSS VSS| AMO D43 VSS VSS| L13
248 | vss vss| A6 APS2 | vss Vss| A2 2 fvss vss| 118
252 | vss Vssf 88 ARS8 1 vss vssf Amd 246 | vss vssf L7
256 | vss Vss| A0 A7 | vss VsS| A7 27 fvss vss| 18
AL | yss vss| A3 AR | y/5g vss|_Avso D49 | yss vss|_L20
M08 | vss vss| A3 AR | vss Vss| AL ® |vss vss| L%
AB1O VSS VSS| AK3 ARL7 VSS VSS| AVE9 D50 VSS VS L61
AB20 | vss VSSs| Aks2 AR | vss VSSs| Ave0 051 |vss vss| L7
2822 | vss vss| A0 AR | vss vss| AYit 23 1vss vss| M2
AB7 VSS VSS| AL13 AR33 VSS VSS| AY16 D54 VSS VSS| N10
AL |vss VsSs| A7 AR | vss Vss| A8 555 |vss vss| &
AD21 VSS VSS| AL20 ARA3 VSS VSS| AY22 D57 VSS VS P59
A% | vss vss| A2 AR | vss vss| Av24 29 |vss vss| P2
AD6S | vss Vss| AL23 A |vss VSSs| Av26 D2 |vss vss| R0
AR10 | vss Vss| A28 A2 | vss Vss| AY0 % |vss vss| R22
AES VSS VSS| AL29 AT13 VSS VSS| AY33 E11l VSS vss|_ R
AES8 VSS VSS| AL31 AT35 VSS VSS| AY4 E17 VSS VSS| T1
AF11 VSS VSS| AL33 AT37 VSS VSS| AY51 F20 VSS VSS| T58
AF12 |55 vss|_AL3e AT40 | S5 vss|_Avs3 F26 | yss vss| w20
AF14 VSS VSS| AL39 AT42 VSS VSS| AY57 F30 VSS VSS| w22
AF15 VSS VSS| AL40 AT43 VSS VSS| AY59 F34 VSS VSS| U6l
AF17 VSS VSS|_AL45 AT46 VSS VSS|_AYE F38 VSS vss| W
AF18 VSS VSS| AL46 AT49 VSS VSS| B20 Fa2 VSS VSS| V10
A3 | vss vss| ALt ATeL | vss vss| 224 40 1vss vss| 2
AL |vss Vss| ALs2 AT62 | vss vss| 826 50 1 vss vss| V7
AG1 VSS VSS| AL54 AT63 VSS VSS| B28 F54 VSS VSS| wo
AS3 | vss VSS| ALS? AR |vss vss| 832 58 1 vss vss| V&2
AGB0 VSS VSS| AL60 AULE VSS VSS| B36 F61 VSS VSS| Y10
AL | vss vss| A6t A8 | vss vss| A8 | vss vss| Y20
AGB2 VSS VSs|_AML AU20 VSS VSsSB40 a2 VSS VSS| Y63
A3 | vss vss| A7 A22 | yss vss| 244 S lvss vss
AT ) vss vss| A3 AR4 | yss vss| 248 = |vss ves TS
A9 | vss Vss| AveL AR | vss vss| 852 & |vss x:: V23
AH20 ANVG2 AU28 B56 B
v N v e o3 e i ST
ArRd | vss vss| A3 Ams | yss vss| a1 Vss| )
e vss| AL As1 | ysg vss| <4 = R0960
ABO | vss Vss| Are2 AL | vss vss| 8 e PLACE_NEAR=U0500. E62: 50. 8nm
A2 |yss vss| Aes ALS | vss vss|_ 20 o
A4 | yss vss| Aee AET | yss vss| 28 2%
ABE | vss VSS| ANe9 ALY | vss vss| &7
sl VES) Vss| Awo A4 vss vss| =8
A0 | vss vss| Aw2 A6 |vss vss| =0
A2 | vss VSS| AN AV20 | vss vss| &7
A vss vss| AMS A4 |vss vss| 22
A9 | vss vss| Awe A5 | vss vss| 214
ABL | vss VSSs| AN A3 | vss vss| 228
A3 | vss vss| AMO A4 | vss vss| 2
ABS | vss VSs| ANsL A6 | vss vss| P21
A7 | vss vss| A2 A9 | vss vss| 22
AJ13 VSS VSS| AN6O Aval VSS VSS| D25
Al14 VSS VSS| AN63 AVA3 VSS VSS| D26
AI23 VSS VSS| AN7 AVA6 VSS VSS| D27
AI25 VSS VSS| AP10 AV49 VSS VSS| D29
AI27 VSS VSS|_APLT AV51 VSS VSS| D30
AI29 VSS VSS| AP20 AV55 VSS VSS| D31
SYNC_MASTER=J44 SYNC DATE:Og/ 12/ 201
IP!!& T
CPU/ PCH GROUNDS
d} Appl e I nc. <SCH_NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE <BRANCH>
PROPRI ETARY P ERTY_OF _APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 9 02120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 9 OF 78
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Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherwise

68 65 54 42 8

PPVCC S0_CPU

73 65 41 8

PP1V35 S3 CPUDDR

CPU VCC Decoupling

Intel

recommendation (Table 5-1):
Appl e inpl ementation

23x 22uF 0805 stuff,
18x 22uF 0603 stuff,

7x 22uF 0805 nostuff
80x 22uF 0603 nostuff

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+ C1000 + C1001 + C1002 + C1003 + C1004 + C1008 + C1009 + C1010 + C1011 + C1012 t C1014 t C105A + C105B + C105C + C105D + C105E + C105F
10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20 —— Z20% —— Z20% ) —— 20 —— 20 —— 20% ) ) ) —— Z20% —— 20% —— Z20% —— 0% ) 20%
i WV v WV WV WV WV WV WV WV WV WV WV WV WV WV WV
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 2 2 0402 0402 0402 0402 0402 0402 0402 0402 2 0402 0402 0402
NO STUFE m STUFF m STUFF NO STUEE NO STUEE NO STUFE NO STUFE ’% STUFF szTLFF
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL J:‘
+ Cl1018 + C1019 + C1020 t C1021 + C1030 * ClO4E t Cl04F * C106D * C1O06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% ) ) ) — 20% ) ) —— 20% — 20%
, W , W , W L av L av , W , W , W , W
da02 da02 da02 ;@ é(gz dao2 da02 da02 da02
STUFF STUFF NO_STUEE NO STUEE NO STUFF
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+ C1070 + C1075 + C1077 + Cl081 + C1082 + C1083 + C1084
—— 10UF —— 10UF —— 10UF 10UF
20% — 20% — 0% 20%
W WV WV WV
2 X6S 2 X6S 2 X6S 2 X6S
0402 0402 0402 0402
NO STUFE NO STUEE NO STUFE NO STUEE NO STUFF
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL J:‘
+ C1085 + C1086 1 C1087 + C1088 + C1089 + C1090 + C1091 1 C1092 + C1093 1 C1094 + C1095 + C1096 + C1097
—— 10UF —— 10UF —— 10UF —— 10UF —/— 10UF —/— 10UF —— 10UF —/— 10UF —— 10UF —— 10UF —— 10UF —/— 10UF 10UF
20% —— 20% —— 20 —— 20 — 20% ) ) ) —— 20 —— Z20% —— 20 ) 20%
v WV WV WV WV WV WV WV WV WV WV WV WV
2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S
0402 0402 0402 0402 040 0402 0402 0402 0402 0402 0402 0402
NO STUEE NO STUEE NO STUEE NO STUEE N6 suer & sTurr NO STUEE NO STUEE NO STUEE NO STUEE NO STUEE NO STUEE NO STUEE
CRI TI CAL NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI Tl CAL NO STUFF NO STUFF NO STUFF NO STUFF
t C1022 t C1023 t C1024 + C1025 + C1026 + Cl1027 + C1028 + C1029 + C1032 + C1033 + C1034 + C1035 + C1036 + C1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% — 20% —— Z20% —— 20% — 20% — 20% ) ) —— Z20% —— 20 —— 20 ) ) ) 20%
WV WV WV WV WV WV WV WV WV WV WV WV WV WV WV
2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:‘
+ C1039 1 C1044 t C1045 t Cl046 + C1047 + C1048 C1049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% — 20% —— Z20% —— Z20% — 20% — 20% )
WV WV WV WV WV WV WV
2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + C1062 + C1063 t C1064 + C1065 + C1066 1 C1067 t + C1098 + C1099 t C109A
—— 10UF —— 10UF — —— 10UF — — —— 10UF 10UF
e b T, W v T, W e ] [ W e
2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 2 X6S 2 X6S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:‘
+ C109B + C109C + C109D + C109E + C109F + C108A + C108B + C108C + C108D + C108E + C108F + C107B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
e T, W o, W T, W 0 T, W T, W T, W
2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S 2 X6S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL =
.|* C1031
470UF- 0. 00450HM
20%
3 |2 2.5V
l B Y- TANT
sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603
Appl e i npl ement ati on 2x 2.2uF 0402, 6x 10uF 0402 CP' l VCC m C O l I p I i n g
+ C1040 1 C1041 1 C1042 1 C1043
2, 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
S 20%, _? 20%, _? 20%, S 20%, Added 2 extra 2.2uF per Harris Beach v0.9 schematic
Cerm Cerm i Cerm
405-LF 405-LF 405-LF 405-LF
+ C1050 t C1051 + C1052 + C1053 t C1054 + C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
% % % % % %
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 SYNC MASTER=J44 SYNC DATE=08/ 12/ 201
® ® ¢ ¢ L& e -
J_- CPU Decoupl i ng
<SCH_Nuwm>
NO STUEF d} Appl e I nc. L
' C1060 .|* Clo61 ®

1x Bul k nostuff,

Harris Beach has 2x nostuff

THE
Pi

|

N

1
v

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY ERTY. I NC.

OF APPLE

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

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

ALL RI GHTS RESERVED

<E4LABEL>
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4
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LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
PP3V3 S5

56 29 27 26 18 17 16 15 13 8
77 68 65 61 60 59

BYPASS=U0500. AHL0: 6. 35mm
BYPASS
PWR)

PCH VCCSPI
(PCH 3.3V SPI
PP3V3 SUS

65 61 60 59 45 14 11 8

BYPASS=U0500. Y8: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

65 61 60 59 45 14 11 8

C1204 *

20%

6.3V
X5R- CERM 1
603

BYPASS=U0500. ACO: 12. 7mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
PP3V3_SUS

65 61 60 59 45 14 11 8

C1206 *

PCH VCCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PWR)
2% B P PPAVE SO
BHERE

C1208 *

10%
6.3V ,
CERM

402

BYPASS=U0500. UB: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
PP1V5_SOSW AUDI O HDA

60 17 8

C1210 *

v1.0

as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

68 65 64 62
47 46 44 43 42 41 40 35 3i

30 20 24 18 17 38 93

63 65 64
30 20 24 18 17 38 93

2

62
1
47 46 44 43 42 41 40 39 3

PCH VOC3_3 BYPASS
(PCH 3.3V GPI O LPC PVR)
$15°_PP3V3 SO
35

C1212 *

22UF
20%

6.3V
YSR- CERM 1
03

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

§ §°_PP3V3 S0
s &

Cl214 *

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

60 57 53 37 17 16 15_11 8 5 _PP1VO5 SO
65" 65 61

60 57 53 37 17 16 15 11 8 &
63 65 61

60 57 53 37 17 16 15 11 8 6
68 65 61

60 57 53 37 17 16 15 11 8 &
6565 61

NO STUFF
C1250 * 1 Cl251
22UF 1UF
20% T0%
6.3V 5.3V
X5R- CERM 1 2 2 CERM
603 402
BYPASS=UOS00, ACO: 12, 7mm
YPASSU0500. AE9: 6. 35mm
PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
PP1V05_S0
C1255 * 1 Cl1256
10UF —— ——1UF
20% T 10%
6 3; 2 2 &3\/
603 402

BYPASS=L0S00. J11: 12, 7am
YPASS=U0500. J1L: 6, 35mm
YPASS=U0500. AE8: 6. 35mm

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PVR)
s _PP1VO5 SOSW PCH HSI O

JiClZS?
1UF

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5 SO

BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1V05_SO

C1266 * C1267 *
1UF 1UF ——
10% 10% —T—
6.3V 6.3V ,
RV Cermt
202 202

BYPASS=L0500. J17; 6. 35mm
YPASS=U0500. R21: 6. 35mm

65 60 11
C1260 * C1261 * 1 C1262
1UF —— 1UF —— 10LF
10% 10% ——
6.3V 63V,
Cerm Cerm cgm R
203 402 0402
BYPASS=U0500. K9: 6. 35mm
BYPASS=UD500. L10: 6. 35mm
BYPASS=U0500. MD: 6. 35mm
CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
60 57 53 37 17 16 1511 5 5 _PP1VO5_SO R1270 2. 2UH- 240MA- 0. 221CHM PP1VO5 SO PCH VOCACLKPLL
68765 61 0 m M N_LI NE_W DTH=0. 2_ MM
2?7mA Max ,_1,\/\/\/2 PP1V05_S0_PCH VCCACLKPLL_R 1 2 ° M N_NECK_W DTH=0. 075 MVl 31mA Max
M N_LI NE_W DTH=0. 2 MM VOLTAGE=1. 05V
Ty WIEREREEE W
TAGE-T. 05V
M- LF C1270 * C1271 * 1C1272
402 47UF 47UF —— ——1UF
20% 20% =T —T— 10%
W 10V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 0805- 1 402
BYPASS=UD500. AZ0: 12, 7rm
BYPASS=UOS00. A20: 12 7im
YPASS=U0500. A20: 6. 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM PP1VO5 SO PCH VCC | CC
AN 2 PPIVOS SO PCH VCC I CC R 3 : M N-REW BTHES: 578" W 27mA Max
M N_LINE W OTH=0. 2 WM VOLTAGE-T. 05V
4w M N_NECK_W DTH=0. 2 MV 0603
VOLTAGE-T. 08V
M- LF C1275 ¢ C1276 * 1 C1277
402 47UF
200
W
RV X5R 2
08051
R1280
0 BYPASS=UD500. J18: 12, 7rm
1 2 EVP&W5OD J18:12. 7nm
5% YPASS=U0500. J18: 6, 35"111___
1/ 16W
NE[);F CRI Tl CAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2U 240M 0. 2210HM PP1V05 SO PCH VCCAPLL OPI .
: [ M N-RECKW BTHE0, 075 v 57mA Max
0603 VOLTAGE-T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 Cl1282
47UF 470F —— ——1UF
20% 200 —— —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
08051 0805- 1 202
BYPASS=UD500. AA2L: 12, 7mm
BYPASSZUOS00, AN21: 12

PP1V05_ SOSW PCH HSI O

65 60 11 8

NPASSLUGB00. ARG1. B 3smm L

83mA Max

PCH VCCSATA3PLL FI LTER/ BYPASS

CRI Tl CAL
L1290 (PCH 1.05V SATA3 PLL PWR)
2. 2UH 240MA- 0. 221CHM PP1VO5_SOSW PCH VCOCSATA3PLL
YL, MAES T BHER 2o 42mA e
0603 NO STUFF VALTAGE=L. 08
C1290 * C1291 * 1 Cl292
47UF 47UF —— —— 1UF
20% 200 —— —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
08051 0805- 1 202
BYPASS=U0500. B11: 12, 7mm
BYPASS=W0500. B11: 12, 7im
BYPASS=(0500. B11° 6. 35mm_L_
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH 240MA- 0. 221CHM PP1V05 _SOSW PCH VCCUSB3PLL
K R M N_LINE W DTH-0. 2
. M N_NECK_W DTH=0. 075 MV 41mA Max
VOLTAGEST. 08V
0603 NO_STUFF
C1295 C1296 * 1 C1297
47UF 47UF —— —— 1UF
20% 200 —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
08051 0805- 1 202

BYPASS=U0500. B18: 12. 7mm
B

VPASS=U0500, B18: 12, 7t

YPASS=!

00500. B18: 6. 35mm

NC_NVASTER=J44

SYNC DATE:O&/ 12/ 201

TTILE

PCH Decoupl i ng

Cf} 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,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

<SCH_NUM>

<E4LABEL>

8 7

4

2




8

SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

ISYNC MASTER=J44
TTILE

SYNC DATE:O&/ 12/ 201

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY. I NC,

RGP Pl OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

65 17 13 8 _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 0500
20K 20K 330K 1M 72 17 PCH CLK32K RTCX1 A% | RTCXL HASVELL- ULT
11200 3720w 11200 320w 7 NC RTC CLK32K RTCX2 AYs | RTCx2 SCrGI2 _
201, 5201 201, , 201 SYMB(?TSE 19 PCle Port assignnents:
72 |_PCH | NTRUDER L - AU | NTRUDER* SATA_RNO/ PERN6_L3| 25 PCIE_SSD D2R N<3> 30 68 70
SATA_RPO/ PERP6_L3| 'S - PCl E_SSD D2R P<3> am
72 PCH | NTVRVEN - A7 || NTVRVEN - - e SSD Lane 3
PCH SRTCRST L JV E SATA_TNO/ PETN6_L 3| B15 E_SSD. N<3> 30 68 70
72 - SATA TPO/ PETP6_L3| A5 > PCIE_SSD R2D C P<3> oo 0 8 70
72 RTC RESET L " RTCRST*
SATA_RN1/ PERNG_L2| %8 PCIE_SSD D2R N<2> 30 68 70
il PCl E_SSD D2R P<2>
C1300 7] _|* G303 7 v (mpHDA BIT QLK RI310 33 izppZ __oHDABIT OKR """ | HDA_BOLK/ 1 250_SCLK SATA_RPL/ PERPE_L2|——qgm—5 £ S50 2K T2 b Lane 2
100 10% UACE NEARLL0S00, Ave: 1 27mm SATA_TNL/ PETN6_L2[ A7 g  PCIE SSD RD C N<2> oD % 6
xGR 2 2 ¥R R1311 33 2 HDA SYNC R AVLL TA_TP1/ PETP6_L2| %7 PCIE SSD R2D C P<2>
= o mHoA SNC 3 LA DA SOC R - HDA_SYNGL| 250, SFRM SATATPL/ PETPO_L2 2w PAE SSD D C P22 ooy 0 70
PLACE_NEAR=L0S00. AV11: 1. 27mm
72 a7 HDA RST L R1312 33 LAAA 2 72 HDA RST R L <= A% | HDA_RST*/ | 2S_MCLK SATA_RN2/ PERNG_L1[ %¢ PCIE SSD D2R N<1> 30 68 70
Lesun, 5% 120W W 201 - - s E SSD D2R P<1>
= PLACE_NEAR=U0500. AUB: 1. 27nm o SATA_RP2/ PERP6_L1 - PCl E_SSI (TR 20 o8 70
72 68 47 [T)—HDA SDI NO 0 | HDA_SDI 0/ 1 2S0_RXD a SATA TR/ PETNG L1| B4 £ ssp Nel> 0 8 10 SSD Lane 1
AUL2 35 - !
se DNC_HOA_SDINL - HDA_SDI 1/1281_RXD < SATA_TP2/ PETP6_L1| &5 - PCIE SSD R2D C P<i> oo %0 8 70
(1PD) <
33 HDA R AuLL =
7 a1 om—+HDA SDAUT RL3LS A2t D SO B *>- HOA SRS 720 0 & SATA_RNS/PERNG_LO| ™ g PCIE SSD DPR N<O> Ry e 0
PLACE_NEAR=U0500. AUL1: 1. 27mm E5 PCl E_SSD D2R_P<0>
TP _PCH | 2S1_TXD - AVL0 | HDA DOCK_EN*/ | 2S1_TXD SATA_RPS/ PERP6_LO bt e SSD Lane 0
TP _PCH | 2S1_SFRM @22 | HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO| &7 PCIE SSD R2D C N<O> 30 68 70
SATA TP3/ PETP6_LO| °Y7 &  PCIE SSD R2D C P<0> [ 0 &8 70
TP _PCH 12S1 SCLK - AY8 112S1_SCLK
SATAOGP/ GPl CB4| V2 XDP_SSD PCl E3 SEL L 16
SATA1GP/ GPl C35| Ut XDP. D _PClE2_SEL_L 16
AUB2 *
70 16 5 [Ty XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI CB6| V8 @ XOP SSD PCIEL SEL L am e
70 10 [rRy—XDP_PCH TCK -2 | PCH TCK (17D) SATASGP/ GPI CB7| /"L g XDP SSD POIEO SEL L am
AD6:
70 10 Crry—XDP_PCH TDI - LIPCH.TD (ry SATA_| REF| A2 o PPL1VO5 SOSW PCH VCCSATA3PLL
70 16 (@Q}—XDP_PCH TDO -y 5% | PCH TDO
XOP_PCH TVE o oo Q ol R1370
70 16 [T - PCH_TVS (1Py E RSVDL—_x NC 3, 01K
19
NCx22 | RSVD RSVD %y NG 120w
NCx% | RevD 2 %% scx. ermeLos00. C12: 2. S4mm
\TA_RCOMP| 12 72 PCH SATA RCOWP
0 10¢gryPCHITAX. gy M9 [ITAGX SATA
NCX—2_{ RSVD SATALED* (8 - PCH SATALED L 12
CRI TI CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 6 OF 19
s _NC PCI E_CLK100M ENETSDN 3 | cLKOUT_PCI E_NO %) XTAL2A_INL22S o PCH_CLK24M XTALI N am e
66 _NC PCI E_CLK100M ENETSDP - 2 | CLKOUT_PCI E_PO % XTAL24_OUT|_B25 - PCH CLK24M XTALOUT oo 17 72
o 12 _ENETSD CLKREQ L »_| POl ECLKRQU*/ GPI O18 5 PP1VOS SO PCH VCCACLKPLL n
70 68 32 PCI E_CLK100M CAMERA N 841 | CLKOUT_PCI E_NL é RSVD 2L NG 'R1380
70 o0 22 ¢oOT}—PCLE_CLK100M CAVERA P o1 | cLkouT_PCI E_P1 o] RSVDL ™! NC 3, 01K
1/ 20w
a1 12 [ry—CAVERA CLKREQ L - Y5 | PCI ECLKRQL*/ GPI OL9 v
2 PLACE_NEAR=U0500. C26: 2. 54nm
70 60 03 (oOm}—PCLE_CLKI0OM AP N - %1 | CLKOUT_PCI E_N2 DI FFCLK_BI ASREF| ©° PCH DI FFCLK Bl ASREF
70 63 53 (OO} PCl E_CLK100M AP P - B42 | CLKOUT_PCI E_P2
o3 12 r)—AP CLKREQ L -2 | PCI ECLKRQR*/ GPI 020 TESTLON S5 PCH TESTLOW C35 R1390 10K IAANZ
o TESTLOW 2 PCH TESTLOW C34 RISOL 10K 1anp2 27 20
s _NC PCI E_CLK100M FWN - CLKOUT_PCI E_N3 TESTLON A PCH TESTLOW AKS R1392 10K VVNE 5% 120w W
s _NC PCI E CLK100M FWP &=— =7 | CLKOUT_PCI E_P3 TESTLOW A PCH TESTLOW ALS R1393 10K 1 , 5% 12w W
NN\ —sr—rmow
12 _FWCLKREQ L - N | PCI ECLKRQB*/ GPI Q21
70 65 23 ¢ooM}—PCLE_CLKI0OM TBT N 2 | CLKouT_PCIE_ M CLKQUT_LPC_ 0| A\t5 LPC CLK24M SMC R 17 72
B39
w0 2 qOPOE CLKIOOMTBT P~ o ®9 |CLKOUT_POIE_P4 QLKOUT_LPC_1| #7153 LPC CLK24M LPCPLUS R o 7 2
2s 12 [y BT CLKREQ L - % | pol ECLKRQA* / GPI Q22 ! PDPYRG
70 60 %0 ¢ogm}—PCLE_CLK100M SSD N - B37 | CLKOUT_PCI E_N5 CLKQUT_| TPXDP_N|_B3% - TP | TPXDP CLKI100MN
70 68 30 (CT} PCl E CLK100M SSD P - A37 | CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP_| TPXDP_ CLK100MP
50 12 [Ty—SSD OLKREQ L - T2_| PCI ECLKRQE*/ GPI 23
PP3V3 SO §15%18%18%17" 19 24 28 30 37 38
8oMho 1152105 047467572071
R1375 100K 2 PCH SATALED L
/\/\/\/ 5% 1/ 20W M 201 2
R1340 100K 1 AAAZ ENETSD CLKREQ L 12 68
R1341 100K 1 Ann72 S MEOW M 201 CAMERA CLKREQ L 12 31
R1342 100K 1 AAAZ S% uEow M 201 Ap QLKREQ L 12 63
R1343 100K 1 AAAZ S% oW M 201 by o KREQ L 12
R1344 100K 1 AAA2 S% oW M 201 1RT QIKREQ L 12 23
R1345 100K AAAZ S%  Meow W 29! SSD CLKREQ L 12 30
5% 1/ 20W M 201

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

IV ALL RI GHTS RESERVED

<SCH_NUM>

<E4LABEL>
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CRI Tl CAL
OM T_TABLE orzares
UO500
HAS%/\gEL\Lclfzg-gu_T
+
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
5 T PCH SUSACK_ L - AK2 | susackr (1PY) DSW/RVENL AW - PCH DSWRMEN
o PMSYSRST L ASsys peser DPWRO AYS . PM DSW PVRGD .
| . NO STUFF 723 17 10 rry—PM PCH SYS PWROK g A® lsys purak (1PD-Deepsx) WKErNS o, POIE WAKE L oo R1451
1
SLP_SO0# | sol ati on R140(3 1 > PM_PCH_PVRCK Y7 | PoH PuRK QKRN GPl 82| V5 g PM CLKRUN L Qo 13 50 55 100K
17 60 05 0a 02 01 %0
prn B BEEELPRIVE SO v 28 o oy PM PCH PUROK g AB5 | ppyrexc Sus_STAT /Pl 51| A%t g LPCPVRDWN L mmscwe i
j e 1016 15 omPLT RESET L oS PLTRST* suscLiv aPl 062| AES g, PM CLK32K SUSCLK R g o ’
1 C14U%0 . PM RSMRST L AV _| RoVRST* SLP_s5+/ GPl 063 APS . PM SLP_S5_L oD 12 3 61 =
o == - g
2 é?(g%{ CERM s (T} PCH_SUSWARN L V4 | SUSWARN*/ SUSPVRDNACK/ GPI GBO SLP_sa* (™6 g PM SLP SA L gomysae20 30 o1 oo
1
CRI TI CAL nwwnmm PMPWRBINL g A74pursTv (1PY) Spse AT o PMSLP S3 L o> e
= a7 36 SMC_ADAPTER_EN A8 + | ALS NC PM SLP A L N
TANCIOD8 | o> SMC ADAPTER EN g M9 | acPRESENT/ Gl GBY spaflS g NCPMSLPAL
PM SLP SO L 4@_420—1 36 25 13 PM BATL L AN4_| BATLOW / GPI O72 SLP_sus* |fAP4 PM SLP L 13 40 61
NG PCH_PM SLP_SO_L - F3dsp_sor StpLAv AT g TP PCH SLP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 -CF 19
o0 o2 qoom—EDP_BKLT PVW - B8 | Epp pKLCTL 2 DDPB_CTRLCLK| BY DP_TBTSNKO_DDC CLK 28
< L“—JJ_M_—@z
o2 13 @m—EDP_BKLT EN A9 | Epp BKLEN % (PRESRTTRDATA DP_TBTSNK( DATA s
D9 DP_HDM _TBT _DDC CLK
o 18 EDP PANEL PWR c6 EDP VDDEN — DDPC_CTRLCLK| 64 66
2P PANEL PWR e~ [EDP o D11 DDC .
o (ngzﬁgﬁls%y«_...—w HDM _TBT DATA o oo
212 TBT_PWR REQ L US | by RQa*/ GPI O77 z
w1 SMC_RUNTIME SCI_L P4 | pi RQB*/ GPI O78 g s
o AUD_| P_PERI PHERAL _DET M bRl |a AN I SV . nn
miammy AUDI2CINT L = g W |pirop/ cPl B0 POPCADN gty — - — =SS D e
DOPE_AUXPL B5 gy DP TBTSNKO AUXCH C P ey s
. PCl P L ADA | prVEr (1 PY) o DbPC_AUXP| A6 DP_H TBT_A P 64 66 74
o 1 ODD PR EN L Y7 | Pl oB5
s oD DV ENM L g
wois @ HOM TBTMUX LATCH g Ul lerics2 oore HPDL B o, DP TBTSNKO HPD ~~~~ ~+m=
PWR L3
Y ADPREN o ) A PR EN R | ot OOPC_ PO A8 qu  DPMUX_HPD QUT ame =
o 15 q@—AUD_| PHS SW TCH EN - lorioss EDP_HPD| D0 o, DP I NT _HPD am e
PP3V3_S5 8,14,15,18,17,18 26 27 20 56 5
PP3V3_S0 o132 13 15 3 §8 83 55 88 o7
$510 %0 % s e he 4 B0
R1405 1K 2 PM PWRBTN L 1216 36 72
/\/\/\/ 5% 1/20W M- 201
R1410 10K AAA 2 PM BATLOW L 1225 3
5% 1/20W M- 201
R1452 10K . 2 PCl E_ WAKE L 1320 31 72
/\/\/\/ 5% 1/20W M~ 201
R1455 10K 2 PM CLKRUN L 12 36 45 6
. ~ /\/\/\/ 5% 1/20W M 201
R1460 100K LAAAZ PM SLP_S5_L 1236 61
R1461 100K . o O% T20W M 201 pp gl p oS4 L 1318 29 36 61 63
R 2 100K 1 p 0% 1720W M 201 pn gl p S3 |
RTA63 100K 1 A, 5% 120w W 201 pysip S0 L w7
R1464 100K . 2 O% 20W M 201 PNy gl p SUS L 1340 61
5% 1/20W M 01
| R1430 100K 1 2 EDP_BKLT_EN 126
RI4371 100K 1,\/v\/vwz 5% 1720w W 201 Fpp PANEL_PWR 1362
. 5% 1/20W M- 201 =
«__Zzg 100K 1 CE— TBT _PWR REQ L 15 20 SYI\C” ll\ﬁSTERtJM SYNC DATE=08/ 12/ 2013
R1 10K 1 2 5% SMC RUNTIME_SCI_L 1236 CH GF
RI447 100K 1.5 : ﬁm ; ﬁ AUD | P_PERI PHERAL _DET _ ;4 P PM PCl / X
L 100K 7 13 68
= 3 1’\/\/\/2 5% 1720W M- 201 AUD 1 2C LN L <SCH_NUM>] D
R1445 100K 1, 2 ODD_PVR EN L 1o oo Appl e Inc. =
RTA46 100K 1,z % TZ0W W 20T Hov TRTMUX_LATCH 1o on 00 S <E4LABEL>
R / 100K LAAN2 5% Tr20W ™M 20T ENET | oW PWR 1 68 NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 O% IT720W M 201 AyD PWR EN
o AN\ 25551 20W—VE—20T 136 FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1 O 100K 1 ’\/\/\/2 AUD | PHS SW TCH EN 13 68 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
. Il NOT TO REPRODUCE OR COPY I T
=i 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2




CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCIE TBT D2R N<O> - "0 | PERNS_LO w0500 [ usB2No | A8 USB EXTA N wn
70 68 23 [TR> | A e —y——— 0 (T Ext A (LS/ FS/ HS)
70 68 25 [Tgy—PCLE TBT D2R P<0> - S0|PERPs L0 TASELLAT USB2PO| A0 g g USBEXTAP  Sman ( )
BGA- TSP
Thunderbol t | ane 0O 70 68 23 PClE TBT R2D C N<O> - 23 | PETN5_LO SYM 11 COF 19 USB2NL AR B EXTB N 63 71
< 22 g SB EXIB NPy
70 o8 22 ¢oom—PCLE TBT R2D C P<0> - PETP5_LO usB2P1| AT USB_EXTB P - n Ext B (LS/FS/HS)
F8
70 68 23 [ry—PCLE TBT gZZR N<1> - = PERN5_L1 use2ne| A8 B BT N 20 71
70 o0 23 [FWy—PCOLE TBT D2R P<1> - PERPS_L1 USB2P2| %8 gy USB BT P ao =~ BT
Thunderbolt |ane 1 70 00 23 (T} PCIE TBT R2D C N<1> - 823 | PETNS_L1
70 o8 22 qOm}—PCALE TBT R2D C P<l> - 223 | PETP5_L1 USB2NG| A0 gy NCUSBIRN ey n 'R
USB2P3[ AT10 gy NC USB I RP CED o 7t
70 68 23 [T PClE TBT D2R N<2> - HO | PERNS_L2
70 o8 22 [Ty—PCL E TBT D2R P<2> - G0 | PERP5_L2 USB2N4| AMLS USB TPAD N 34 71 Trackpad
ALLS USB TPAD P
Thunderbol t | ane 2 0 68 25 PClE TBT R2D C N<2> - 21 | pETNG L2 USB2PA| — quuugp—SB TPADP ey
< c21
70 68 23 (T} PCIE TBT R2D C P<2> - PETP5_L2 usB2Ns | A TP USB 5N . nused
. . us
ANL3 o 1P USB 5P
70 68 23 [T PCIE TBT D2R N<3> - 5 | PERNS_L3 UsB2P5 .
F6
70 68 23 m PCI E TBT D2R P<3> - PERP5_L3 USB2N6 | APLL —0 NC USB CAMERAN 66 71 Re. d: Canera
served:
Thunderbol t |ane 3 o o8 20 PCIE TBT R2D C Ne3> - "2 |PETNS L3 USB2P6 N1 gy NC USB CAVERAP o6 71
70 68 23 PCI E TBT R2D C P<3> pal 21 | pETPs L3
o= |
< USB2NT7[ 2R3 g NC USB SDN o6 71 Reserved: SD (HS)
70 68 63 [T»—PCLE AP D2R N - 1 | PERN3 USB2P7| A71° gy NC USB SDP e ’
70 68 63 E PCIE AP D2R P - F11 | pERP3 |_|I_| @ L(1 PD)
: USB3 Port Assignnents:
AirPort 70 o0 61 qooTPOLE AP ROD C N - =0 | PETAS E% 9
70 o0 53 ¢oo—POLE AP R2D C P - 830 | PETP3 USB3RNO|_ &0 USB3 EXTA D2R N 33 68 71
USB3RPO| 20 g USB3 EXTADRP s e n
F13
oe $ ng Ex 5222:: - PERNA USB3TNO| 33 B3_EXTA R2D C N 33 68 71 Ext A (S9)
) v 66 - PERP4 USB3TPO| B34 > USB3 EXTA R2D C P oo 2 68 71
Reserved: FireWre < _NC_PCI E_FW R2D CN - 829 | pETA
s _NC PCIE_FW R2D CP - A29_| PETP4 USB3RNLL E1° g USB3 EXTB D2RN  rmyeace 1
USB3RPL| F18 o, USB3 EXTB DRRP  mjesce
a7
71 68 63 (TR ﬁ:iig E zg zg s - — PERNL/ USB3RN2 usBaTNL| B33 USB3 EXTB R2D C N - Ext B (SS)
D Card Reader 7 o0 o> (D583 - PERPL/ USBIRP2 ussaTP[ 452 USB3 EXTB RED C P .
(& Ethernet if combo) 71 63 USB3RPCI E SD R2D C N S0 | PETNL/ USB3TN2
71 63 USB3RPCIE SD R2D C P St | PETP1/ USB3TP2
USBRBI AS* |10 71 PCH USB RBI AS
F1s
70 60 52 [ry—PCLE_CAVERA D2R N, - PERN2/ USB3RN3 USBRBI ASLAL ] PLACE NEAR-UD500. AJ10: 2. 54mm
o 70 o8 32 [TRy—PCI E CAVERA D2R P - PERP2/ USB3RP3 ‘R1570
mera 70 a2 PCI E CAMERA R2D C N 531 | PETN2/ USB3TNG RSVDLAMO o NG 22.6
0 32 PCI E_CAMERA R2D C P A31 | PETP2/ USB3TP3 RSVD[ MO o N 120w
, 201
NCx—25 | RsvD 000*/ GP| 40| A2 o XDP_USB EXTA OC L Pany FURCES
NCx—E22_| RsvD OC1*/ GPl 41| ATL XDP_USB EXTB OC L 14 16 63 L
11 s _PP1VO5 SOSW PCH VCCUSB3PLL > PCH PCl E_ RCOWP 27 | pCl E_RCOWP oc2*/ GPl a2 A2 XDP_USB EXTC OC L 14 16 -
827 | pCl E_I REF OC3*/ GPl 43 _‘M—@M XDP_USB_EXTD. L 14 16 _—
R1500*
3. 01K
106
11200
CRI TI CAL
PuACE_KeArmtos00. A27:2. 54l S
u0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 7 OF 19
2 o5 15 35 By LPC_AD<0> R1540 33 1 2 LPC_AD R<0> | ABD SVBALERT*/GPI QL1 A2 o, PCHSMVBALERT L
LPC_AD<1> R1541 33 1/\/\/\’2 S% 120w W 201 )\ pCc AD R<1> = aw2 | ap1
72 68 45 36 LB RI542 = /\/\/\/ S VET T o1 Reo L o R SNVBCLK|_AP2 . SMBUS_PCH CLK OO 16 19 39 63 68 72
72 68 45 36 (Ey—LPC AD<2> LAANZ T ot LPC AD > P LAD2 e SMVBDATALAHL oo SMBUS PCH DATA CED) 16 19 39 63 68 72
72 68 45 36 Py LPC AD<3> R1543 33 LAAAZ LPC AD R<3> -— Al || Apg Q
5% 1/ 20w M 201
72 68 45 36 (OOT}—LPC FRANE L R1544 33 IAAAZ LPC FRAME R L -— V2 LFRAVE g SMLOALERT*/ GPl 060| A2 - VO EN o 14 6
5% 1/ 20w M 201
g SMLOCLK[ AL o SM.PCH O CLK o+
7248 SPI_CLK R e lspi_ak @ SVLODATA| A% qg, SM_PCH 0 DATA D 7
= ———— > S o ) .
Pl CS0 R L v . SML1ALERT# pul | -up not provided on this
e @bl SO RL e —qSPl 7??8 SML1ALERT*/ PCHHOT* / GPI O73| A% > PCH SM.1ALERT L oD page, may be wire-ORed into other signals.
va . herwi se, 100k pull-up to 3.3V SUS ired.
B C L —e——qSPGE) SMLICLK GPI O75| A% g SWBUS SMC 1 SO saL T Ty Ghervi se, 100k pull-up to require
TP SPI_CS2 L - A2 sPI 79%* z SML1DATA/ GPI O74| A°_ aay SVBUS SMC 1 SO SDA (B 32 % 39 43 68 72 76
7@y SPLMSI R gy ™ |sP msi ?
(1 PUTI PD)
72 a5, SPI_M SO fadadl K] 7M SO o (1PU 1 PD) CL_CLK| 22 gy NC CLINK CLK 66
1 PU)
72 a5 14 SPI_IO<2> v lsp 1o |3 (Puipo  CLDATAL A2 o g NCCINKDATA &
EO——————=— e (TPY)
72 45 14 SPI_1O<3> £5 sl o o CLRST* [/ g NCOUINKRESETL
D e o — TP
PP3V3 SUS 8 11 14 45 59 60 61 65
PP3V3 SUS 8 11 14 45 59 60 61 65
%IC MASTER=J44 SYNC DATE:Og/ 12/ 201
R1580 100K 1 2 XDP_USB EXTA OC L 14 16 33 o
RIS61 o0k Vans T T e e e oo e PCH PCl e/ USB/ LPC/ SPI / SMBus
R1582 100K LAANZ S MW M 201 ypp USB EXTC OC L 14 16 SCH_NUM>
R1583 100K 1 , S% MW MW 201 ypp ys EXTD OC L = =
NN Az Appl e I nc.
R1548 1K 1 2 SPl_| O<2> 14 45 72 (<] <E4LABEL>
R1549 1K 1 /VV\’Z S Meow W 200 op) | o3> 14 45 72 NO :
NN w01 | CE OF PROPRI ETARY PROPERTY:
RIS90 100K sappn2 ___ PCH SVBALERT L 1 PHGPR ETARY PROPERIY O APPLE | Ne, & T8
R1591 100K R , 5% 1/ 20W M 0. WOL EN 14 68 THE POSESSOR AGREES TO THE FOLLOW NG
/\/v\/ 5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
J_ 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

8 7 6 5 4 3 2




8 7 6 5 4 3 2 1

BOM GrouP BOM CPTI ONS o o0 5 5 97 17 11 g 5, _PPIVO5_SO
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H
PP3V3_SO
CRI Tl CAL
RAMCFG3: H RAMCF&2: H RAMCFGL: H OM T_TABLE
R1631'| |'R1636 R1635* 005 o .
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘7 ow 1/2@}@‘7 FASMSI g FaN/cR 82| V2 ge TBT GO PLUG EVENT L i v Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201 1 201 SYM 10 OF 19 T4 Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
2 2 2 o 12y XDP_PCH _GPI O76 L P1 | gvBUSY*/ GPI O76 § SERI RQ o= LPC SERI RO TS 5 % 45 o
15 16 18 g AWL5 .
15 16 18 ey XDP MLB RAMCFQD g AR o g POl _cow PCH OPI _COWP
AF20 PLACE_NEAR=U0500. AWL5: 2. 54nm
5 10 10 A HDM TBTMUX_SEL_TBT AVP_| | AN PHY_PVIR_CTRL/ GPI OL2 A YT ne 'R1655
15 16 18 D D | AB2IC
GPl O12: s @omMEM VDD SEL_1V5 L ADS | pi a5 (1 PD- RSVRSTH) 50\,\,
: i 68 45 16 15, XDP_LPCPL | Yi " R6 P Pl L - gé
CR TBT_GO2SX_BI DI R, requires 100k pul | -up to SUS @ XDP LPCPLUS GPIO "M ierias GsPlocs/GPios3l o, POHGSPIO CSL
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 ry—XDP_PCH _GPI O17 - lepar GsPlo_aLkiGPloBal L6 o PCH GSPIO LK
w15 o SD_RESET L - P ca GRBLp-M SO 6Pl 085 NS ge PCH GSPIO_M SO 1 =
18 16 15 13 ANS L8
wsmmoMC WAKE SCI L~~~ g A Ipe7 (1PD Deepsx) CPBLRMPRLL S 86| L8 g PCH GSPIO MOSI 5
AD7
«» TPAD SPI_INT L - ol 28 ePi1csPonr| R g TPADSPL CSL
AN3
« 1PAD USB | F EN - oI 26 GsPI1 oGP oss| 5 g TPAD SPI_OLK -
AGB h
o1 o0 50 15 @ SSD_PVR_EN - Pl 86 FPRLj_M ST P cso[ . TPAD SPI_M SO s
AP1 -
PCH TBT PCl E RESET L - GPl 087 GsPI_Mosi / cpl avo| K2 TPAD SPI MOSI s _PLT RESET L Pani EERCEURY
o 15 @@m—HDD_PVR_EN - P4 orices ¢
150 18 XDP N_STATE L ATS | cpi cs9 UARTO_RXAY GPI 1L gu AP SOIX WAKE L amu= 11RO10§<71
K3
2+ oy SD_PVUR_EN DY P uARTO_TxD/ GPi 02 K8 o, HDM TBTMUX FLAG L s o %Z.é ow
e TBT PWR EN D" P UARTO_RTS*/GPI0o3| 12 o, JTAG ISP TDO ~  musue ,201
115 @ XDP_JTAG | SP_TCK - U ol o8 UARTO_CTS*/ GPl o4l & o AP RESET L -
115 qm-XDP_JTAG | SP_TDI - P lerog OO uarmi_RxDIGPIco| K4 o, PCH UARTL RXD
- zlz _
115 @ JTAG TBT TVS PCH - 2 lepcso b|3 URTL_TXDGPIOL[ @ o, PCH UART1 TXD
w0 15 qom—PCH HSI O PWR EN &— 2| Hsiopa GPlon1 UARTI_RST*/GPI e[ I3 o, PCH UARTI RIS L i
s _TPAD SPI_I F_EN -3 eriors UARTL_CTS*/GPI 8| 94 g PCH UART1 CTS L 15
AH4
00 ey XDP_MB RAMCGFG3 g A% Igpions | 200_SDA/ GPI 04| F2 PCH | 2 DA .
AVd
72 68 45 15%‘_ GPl 25 | 200_SCL/ GPI OB F3 PCH | 2C0 SCL 1
101 o CAVERA PWR EN PCH g A Iepioss
[ PCH 12C1_SDA 15
o e o EW PUR_EN D= P | 2C1_SDA/ GPI oem_‘.%
wwisegy XOP MB RAMCFGL AV g 12ci_sci/cplor| Pt g, PCH 12C1 SCL s
R1639* vy XOP MB RAMCGFR2 g A® Igpoi0 sDoakariceal B3 o TBT POCRESET L oy Pul | -up on TBT page
ook w = oy SSD_DEVSLP > P2 | DEvsLro/ Pl a3 oo aPIoss| L g BT PWRRST L i
205, 0o AP _SOILX WAKE SEL g |spig PONER EN GPI O70 (FROPRRERY osem_‘w@u Requi res connection to SMC via 1K series R
% ¢ SSD RESET_L - -2 | DEvsLP1*/ GPI cB8 SDI O_D1/ GPI 0675‘_‘.%@15 ™
o1 EW P L . NS " o<} L | L 15 62 6
wam BUE B PP3V3 SO | R1641 1K s 15 T VE -— DEVSLP2*/ GPl 089 SDI O_D2/ GPI 068 = - CD I RQ am .
2
LA s—1r7ow PCH TCO TI MER DI SABLE R BBy SDI 0 D8/ GPI 059 & LCD PSR EN o =
PP3V3_S5 834,118,710 26 27 20 56 50
PP3V3_S3 15 16 10 39 42 60 65 68
PP3V3_S3 15 16 10 39 42 60 65 68
PP3V3_S3 15 16 10 39 42 60 65 68
PP3V3_S3RS0__CAMERA 31 a2 462 61
PP3V3_S0 Erdegep ey ppuBURRELE PRIV3 S0
PP3V3_S0 B8 12T T 24 20 39 7 R16
L s .+ PCH GSPIO_CS L R1660 100K 1 2
TBTLC for CR SO for RR " “PCH GoPLO CLK RI661 100K 1 Vv, 5% T7Z0W W 20T
R1610 100K 1,,n2 XDP_PCH_GPI O76 1516 .+ PCH GSPI 0_M SO RIB62 100K 1,\a"2
5% 17 20W M- 20T PCH GSPI 0_NOSI R1I663 100K 1 5 5% 1720W WM 20T
R1614 100K LAAAZ o XDP_LPCPLUS GPI O 1s 16 45 68 = = NN 5% 170w W ——20T
R1I615 100K LAANZ 5% TT20W W 20T %pp pCH GPI O17 15 16 s TPAD SPI_CS L R1664 47K LAANA2
Do M_Bo T720W W 20T . TPAD SPI_CLK _‘__Dag 47K 1 5 5% I720W W 20T
—~1 ~ i 47K 1 2
161 100K 2 D RESET L o R1616 should al so be stuffed if = TPAD_SPI_M SO R166 i
RT6 9 Took VM2 syrzow 7ot gM’: \/\iKE SO T pl atform does not use SD card s TPAD_SPI _MOSI R 7 47K 1% Zo o
161 15 3
R 100K 1 2 O% TT20W M 20T TpAD SP| | NT_L s 2015 AP_SO0l X_WAKE_L R1 100K 1 2
RIGT9 100K 1 NNz 57 TZ0W W 20T Tpap USE | £ EN . « 1o _HDM TBTMUX_FLAG L 100K 1 W2 5% 720w 20T
R1O 100K 1 2 % TT20W W 20T "Soh pWR EN 15 30 60 61 — 5% 17 20W M- 201
" NN 59T Zow 20T s _PCH UART1_ RXD R1672 100K LAANA2
R1622 100K 1,,p 2 HDD_PWR_EN - . "PCH_UART1_TXD R1673 100K 1 > 5% I720W WF 20T
R1623 100K 1 \nn72 2% 7200 W7 277 XDP_SDCONN_STATE CHANGE L :: :c .. PCH_UART1_RTS L RI6 74 100K 1 \)n72 o0 120w W 20
RI624 100K 1 ,/\n72 % SD_PWR_EN 15 6 s PCH UART1_CTS L RI675 100K 1 ,\\n/2 5% 120W W20
R1 325 100K 1/\/\/\/2 5% 17 20W NF 20T TBT PWR EN 15 25 PCH 1 200 SDA R1676 100K 5% 17 20W NF 20T
RIBZ6 100K 1 ,/\z72 >0 17200 W 20T XD JTAG | SP_TCK 15 16 .- PCH 1 200_SCL 100K 1 i 59 I7Z0W M 20T
R1627 100K 1,\/\/\/2 50" I720W M- 201 xpp JTAG | SP_TDI 15 16 ’5 NN 5% T ZoW 20T
R1628 100K 1\/\/\/ 5% I720W W 20T jTAG TBT_TMS_PCH s PCH_| 2C1_SDA R1678 100K 1 2
RI1629 100K 1,472 7% V200 W7 29 PCH HSI O PWR EN 15 60 . PCH I 2C1_SCL 100K 1 W/ 5% TT20W W20
R1630 100K 1 L TPAD_SPI | F_EN s ST 20W 20T
R1632 100K ’Yé%f'é SPI ROVl USE_ M_B 15 45 08 72 =
R1633 100K 1,\/\/\/ %_T720W M 20T CAVERA_PWR_EN_PCH 15 18
R1634 100K 1 2 0% T720W M- 201 Py pwR EN 15 68
W\/ 5% 17 20W NF 20T
+ R1637 1885 1 2 oSSR DEVSLP 15 % ESYI\C VASTER=J44 SYNC_DATE=08] 127 2013
1 2 AP_SO0I X_WAKE_SEL Ual==
NN 5T ZoW 20T o
R1640 100K 1. rn's FW PME L PCH GPI O M SC/ LPI O
R1652 10K /\/\/\/ 5% 17 20W NF 20T
2 15 36 45 o
R1670 100K AN Ao oW ot LPC_SERI RO e as e d} Appl e I nc. <SCH_NUM~] D
2 15 10
LAANE 5o aor A LSE RO o <E4LABEL>
R1691 100K LAAN 25— so—r—ro—BI—EVRRST_L 15 60 NOTI CE OF PROPRI ETARY PROPERTY:
= q
R1693 100K 1 ’\/\/\/2 ENET_MEDI A_SENSE 15 68 THE L NECRMATLON_ CONTAINED_HEREI N | S THE
R 3“4 10K > 5% 1720W W 20T LCD I RO L THE POSESSOR AGREES TO THE FCLLCMII\G
T 0 AN 2550w 20T 15 62 68 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 120
R1695 100K LAANZ LCD PSR _EN 15 62 Il NOT TO REPRODUCE OR COPY | T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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Ext ra BPM Test pOI nt S S0 57 53 97 17 16 15 318 8 PP1V0O5_S0 I\/E r ged ( CPLJ/ PG_I) M Ccr 02‘ XDP 60 57 5337 17 16 15,318 6 PP1V05_S0
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP
- XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wwo XOP CPUTDO - RI810 51 _1,pp2 - o o
XDP BPM L<3> 1P-F8 J1800 support chi pset debug. AR - Fosscomm XDP °
XOP_BPM <tz 100N D000 1 DFAORG ORE- 0- 4 we X2 CRU TOC o RABLS Sh2 A
s MD—A 2 =222y TP1804 R1830 — = - TZ8mm 5% 17 20W WF AUIJ_
XDP_BPM L<5> 108 150 62 N\ 61 : '
70 s E—22—PENML LS9 10m TP1805 %"mw TDI and TMS are terminated in CPU. =
TP- P6 S LF —
0 o > XDP_BPM L<6> ‘a» TP1806 2402 ool
70 6 m—xu:’ BPM L<7> 11D TP1807 70 s B XDP_CPU PREQ L OBSEN_AQ P 4 00 3 P OBSEN_C0O CPU CFG<17> ame
TP- P6 7 s rmy—XDP_CPU PRDY L OBSEN_A1 —— 900l ot OBSEN _C1 CPU_CFG<16> ame
B 86 o1’ -
70 6 [y CPU_CFG<0> COBSDATA_AQ PUFEEET b4 CHEPN OBSDATA_C0 CPU_CFG<8> ams
06 CPU CFG<1> CORSDATA_AL — L2 11 o CORSDATA_C1 CPU_CFG<9> 670
™ — =0 O+ — am
70 6 [y CPU_CFG<2> OBSDATA_A2 —t— 90 0l5 s OBSDATA_C2 CPU_CFG<10> ame
7 ¢ [y CPU_CFG<3> OBSDATA_A3 —— 80 07 i OBSDATA_C3 CPU CFG<11> ame
20 o0 19 T -
0 o g XDP_BPM L<0> OBSEN B0 —_ 20012 omn OBSEN DO CPU_CFG<19> ame
70 o my—XDP_BPM 1 <1> OBSEN B1 20 012 ot OBSEN D1 CPU_CFG<18> ame
T 2§ o0 25 -
706 [y CPU_CFGe<4> COBSDATA_BO PUNGEET: P ETAIPEN OBSDATA_DO CPU CFG<12> ame
70 o [y CPU_CFG<5> OBSDATA_B1 -— gg 56 29 -— OBSDATA_DI1 CPU_CFG<13> ams
1
ol
<OP 0 s > CPU_CFG<6> OBSDATA_B2 =001 o OBSDATA_[? CPU CFG<14> ame
101 o > CPU_VOCST PWRGD _ R1800 1K 1, .4 2 o p—CPU CRG<7> CBSDATA_B3 =30 012 o=e CBSDATA_[33 CRUY LhGELb > am: »
- | = . L2, mm 5% 17 Z20W VF 20T 38| 00 37
XDP 1 XDP_CPU_VCCST_PWRGD PWRGD HOOKO T 4 ECH | TPCL K/ HOOKA NC
7230 15 PM PWRBTN_ L R1802 0 1 - — . = XDP_CPU_PWRBTN L HOOK1 2001 o | TPCI K#/ HOOKS NG
—NEAR= - J30Z. 5amm > 1720 020 VCC_OBS_AB 44 5 o143 VCC_OBS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 1005 e RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
7250 113 @ PM PCH SYS PUROK R1804 0 aspp2 o 2 XDP_SYS_PWROK HOOK3 e d001Y DBR#/ HOOKZ XDP_DBRESET L 17 72 Y E‘E%&UjEﬁ_;Eﬁsoo?"AE; 7 e
v ITIBW V- 0 50 5 o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
72 68 03 59 19 104y SMBUS_PCH_DATA SDA 00015 o D0 XDP_PCH TDO am e s o
72 68 63 39 19 14 [T SMBUS _PCH CLK SCL - 450 53 - TRSTn | XDP_TRST L
0 1012 oy XDP_PCH_TCK TCK1 PAE: P El DI XDP_PCH TDI o
010 o qm-XDP_CPU_TCK . TCKO - 0ol - VG XDP_PCH _TNMS oD i o w0
XDP 60 5 o I59 XDP_PRESENT# CRITI CAL
70 16 12 o PCH_JTAGX R1835 0 1 2 0201 XDP XDP XDP il XDP XDP v
Pact RERR=0YB00 28 8mm C1804 1| ['r1831 C18001: 64 63 1C1801 1C1806
0. 1uF L (TR 0. 1UF L ) -4 F L = 91840 o
'Gfgo/ T ik iy L 0:’&’» - oélh DWNSLOGVK: 7
ey Tieer  onbgl] | 51850847 | e 2 b o L
[a] 12
L 1 1 R T _ XDP_CPU_TDO ame s o
XDP_CPU PRESENT_L B CRI Tl CAL
840 N
DNNBL%VK— 7 ,
SOT- 563
o3 | XPP_CPUPCH TRST_L o 5 16 7o
- | =. . B mm o - VAKE_ =
l — xDP PCH TRST_L
CRITI XCSIS = XDP_CPUPCH TRST L qoom ¢ 12 16 10
PCl_I XDP SI gnal S ML%S;\?Ki? O"’
These signals do not connect to XDP connector in this architecture, only accessible
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o n XDP
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 55728 o i 5 CPU_TDI oD ©
H H 61 60 58 54 53 45 aa 41 32 17 _PPSV_S0O CRI TI CAL
PCH XDP Si gnal s Non- XDP Si gnal s g PPAVE S5 v
1015, qgry- XDP_MLB_RAMOFGD lom TP1870 onsLomad2 o
% 16 14 gn-XDP_USB EXTA OC L L XDP_USB_EXTA OC L 1016 22 sor-563 [ |0
o XDP_USB_EXTB_CC L e XDP_USB_EXTB OC L o= Cl8451 - R =
nr WRRE_BASESTROE—— R ) %’:: Ulvgz15 %’:Z;gvlv( PLACE_NEAREJT800. 577 anm_D-EiT_T XDb_CPU_TMVE oD ©
@y XDP_USB_EXTC CC L m TP1873 . 8%01 2 o i =
» —XDP_USB EXTD C L o» TP1874 o 50 7y ALL_SYS PWRGD 21 N XDP_JTAG CPU I SOL_L o PRIVOS_SUS
101015 XDP_SDCONN_STATE CHANGE L L XDP_SDOONN_STATE _CHANGEm} 5 10 10 >
L1 S —— 1y o= e e NCseLine N5 s ne NO STUFF
0 15— XDP_M B_RAMCEGL > TP1876 . 0 10 12 PCH_ITA RL 1K 1
R E TP- P6 ] | = . +28mm 3
- XDEMB - R TP1877 XDP_PCH_TDO R1890 51 - o 1
101 XDP_M.B_RAMCFG3 70 10 12 S R E NEARET0500. AR T 28— V'V 5w T zow 20T
"D ‘am TP1878 = A
15 m—XDP_JTAG | SP_TCK I JTAG | SP_TCK Qo s 2 = 0802 %@z%%r%#’vvwl 59 T Z0W M 20T
1K XDP
1 qmXDP_SSD PCI E3 SEL L R1881 D S —— 7 15 12 XDP_PCH TMVB R1892 51 1
1 @ XDP_SSD PCIE2 SEL L R1882 1K 1 pp2 o ¢ NOTE Mist not short XDP pins together! T e e STUFE
-+ comXDP_SSD_PCIE1_SEL_L R1883 1K iazp2 o w0 10 12 XDP_PCHTCK L8968, S 2 A Trrow 20T
To | = . TZ28mm %
1 oom-XDP_SSD PCIEO_SEL_L R1884 1K LAAA 2ot row—r——o——SSD PCIL E_SEL_ L am e 7 1No STUFF
o 15 10 15y XDP_LPCPLUS _GPI O S XDP_LPCPLUS_GPI O QB 15 16 45 00 70 16 12« XDP, POHTRST 397,51 L |
» - XDP_PCH GPI QL7 > TP1886 =
= qa—XDP_PCH G O76 am TP1887
o - XDP_JTAG | SP_TDI ARE BASESTRUE ——— JTAG L SP_TDI oD @ 2 SYNC VASTER=J 44 SYNC DATE=08/ 127 2013
Unused & MLB_RAMCFGX GPl Os have TPs. " CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc <SCH_NUM~| D
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. 1) <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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6

System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or
Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PG.' Reset But t on |Vbrmr y \/I T Enab| e Leve| - Sh| f ter
s1 45 39 30 37 30 34 33 39 1 —LP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
: : Coi n-Cel | : VBAT (300-ohm & 10uF RC) 30 28 20 13 53 53 53 3 51 50 _PP3V3_S0
This looks a little ugly to support ; . 47 46 33 23 42 4% 20 39 36 37
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) 7o e e PPLVES S3 PP3V3 SO 61 62 80,55 60,77
pin 5 nmust receive S5 power (Stuff R2042) %% s PP3V3 S5 8530 50" 4192 40 84746737720
Coi n-Cell & G3Hot: 3. 42V G3Hot 1
o . 1 o
Coi n _Oel I & No G3Hot: 3.3V S5 0%9179 1 Vool 330K TPS51916 | (l eak) = +/- 1uA
No Coin-Cells - ase v 35 : Lg'g—— 0w Vih(nin) = 1.8V
GreenCLK 25M4z Power . _PP3V3 SBRS3RSO_SYSCLKGEN ypass necessary e NO STURE e 00 e X5R: oM 2 T4AURICO7GF L5 33uW when driven-1ow
Mist be powered if any VDDIOis powered. 'R1997 - > CPU_VEWTT_PWR_EN_LSVDDO 2 o v NEM/TT_PWR EN ,, o
WAKE. BASESTRUE ——
CAM XTAL Power s _PP1V2_ CAM XTALPCI EVDD ~ ) 3 (?)on NCx—L{NC NCL5 s NC — NEWTT _PWR EN 17 55
TBT XTAL Power 05 2 25 10 _PP3V3_TBTLC g 5 VBAT and +V3.3A are ygﬁ‘év . -
internally ORed to 2 @
g create VDD_RTC_OUT. S LKPART=SYS FESET
Cl9241| (C1922:| [1C1902 > e o =
0. 1UF —— 0.1 ;;__ 1 %&%\JF U1900 +V3. 3A shoul d be first -
0% —— —_ i -
X5R LgM 2| xR LgM o T v SLG3NB148CV avail abl e ~3. 3V power =
SE SE 585, TOEN to reduce VBAT draw.
Rl Ca PP5V_SO
CKPLUS VAl VE=Pwr Ter n2Gnd 11 i cE_25M A 32. 768K| 12 PCH _CLK32K RTCX1 1 o1 0 58 54 59 45 a0 41 33 19
= A =Pwr Ter J_ 6 [vicE_25M B . . 'R1920
= 14 IvicE 25M C 25M Al
C1905 R1905 M IMASNNG o s CAVERA e PCH ME Di sable Strap 100K
2 H 1 n SYSCLK _CLK25M X2 1 2 n SYSCLK CLK25M X2 R o, 3 [x2 25M ¢l 15 SYSCLK _CLK25M TBT 23 71 Q_]_920 iOW
o CRI TI CAL 5% NO STUFF - X1 PPVRTC G3H 812 13 65 2
K 3 CEE?éV - Y1905 "o |'R1906 e vourlt g { For SB RTC Power DVNSLOGVK- 7 » o SPI_DESCRI PTCR OVERRI DE LS5V
—] SM3.2x2.5Mv iM THRM 3
NCig: 25. 000VHZ- 12PF- 20PPM 2/%0w ~20, PAD 1C1910 0 s _PP1V5_SOSW AUDI O HDA g
CL906 -‘: oM T 6 NEER =i L S[3T lo | sPl_DESCRI PTOR OVERRI DE
=
|2 I 1 SYSCLK_CLK25M X1 —F 5;%1 LT
1 2% NOTE: 30 PPM or better required for RTC accuracy %1920 |3
wo.@ CERM DWN5LO6VK- 7
1 = Sor-s63 | Kh
1712 NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17 Mul—
PCH 24M+Hz Crystal L e, fest
191
%. gPFS ngl5 s m—SPL_DESCRI PTOR_OVERRI DE L 1
1 2 o2 aJ 2 aJ 12 72 = .
I PmcdRIlﬁ_zlszXTAL R 1 Ly, POH CQLKZAM XTAL < PCH uses HDA_SDO as a power-up strap. |If low, ME functions nornally.
+ -¥1F’F l Y1915 1/ 20w 1R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM
oégm NCX = NC 24. 000NMHZ- 20PPM 6PE o1 A, SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:@(XNC 2052 750w Q1920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
C1916 o 3. 20X2. 50Mv SML N
6. 8PF 2
1|I2 . PCH CLK24M XTALIN _mpmy 22 72
1 +/.$.¥1PF VCCST (1.05V SO) PWRGD
- oégnn
PCH 24MHz Cut put s 2021 20 39 45 38 35 13 3 g, LEOV3_S5 PP1V05_S0 6,0 11 15 16 97 50 57 0 o1 s
— LPC CLK24M SMC 17 36 68 72
RL27 _BASE C19301: criTicaL ['R1931
72 12 LPC CLK24M SMC R 1 2 LPC CLK24M SMC oD 7 3 e 72 0. 1TUE L %\,(,_?K
D" ACE NEARET0B00 - ANIS: 5. Trm A ) Vo 74AUP1QR09 Lrzow
1/£§:clgw R1926 X5R- 8%01 2 \u/: SOT891 2’5”0:1
72 12 LPC CLK24M LPCPLUS R _ 1 2 LPC CLK24M LPCPLUS 45 68 72 o1 36 17 16 _ALL_SYS PWRGD 2 |a vL4 CPU_VCCST_PWRGD 8 16 70
D == o A AR IOS 00 APTS 5. T~ oy D
b o 65 61 %0 10 13 > PMLSLP_S3_L 1l
-3 |NC
NC &
B
s PCH PWROK Gener ati on R
s14s 30 38 37 30 3 2 0 4 PM_PCH_PWROK m@ 17 72
77 68 65 04 87 81 50 BYPASS=U1950: 5MVI -
wrnBEEEENE PESVS SO 1C1950
. 9.%1UF
R191':'60K 2 1Y NO STUFF WF: Do we need this?
o3 0201 ngG%Q QOR_‘]_QGO PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
201, ;LVCZGD&GT/ 05 u 2;/:‘4/.\} E,ZZUW CKPLUS WAl VE=U ECTED PINS 197350480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MV 85C Y1905
NO STUFF 8 "'Sor833 0201 0201
61 36 17 1 ALL_SYS PWRGD 1 1 1 8 74LVC2Q08GT/ S505 -
ng51 s 17 15 [T AU1950 7 ., PM SO PGOOD . 5 A4|\sonaaa Rllsla((sz NG WASTERCTd SYNC DATE=08] 127 2013
s 7 o - GRU VR _READY 1 2 CPUVR PGOOD R 2| “os NO STUFF U1950%3_= SYS_PWROK R 1 2 PM PCH SYS PWROK fom 15 10 50 12 Chi pset Suppor t
o CPU VR READY — 150w 4 R1961* ols os S
= ofb1 100k . % Appl e I nc <SCH_NUM>I D
. u ig)lév CKPLUS_WAI VE=UNCONNECTED_PI NS ® p ° EA L ABEL
2 < >

72 37 36 25 24 (TR SMC_DELAYED PWRGD

7

THE_| NEFORMATI ON_CONTAI NED

PROPRI ETARY PROPERTY OF AP

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI
Il NOT TO REPRODUCE OR COPY | T
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.-
REERIEY
onmrwse

GreenCLK 25MHz Power

BRENG
IGHEE2
385763

Pl at f orm Reset Connecti ons NO STUFF
R2040 | 1608
Unbuf fered o o5 00 4z 55 10 10 20 _PP3V3_ S3 LANAZ__g — PP3V3 S5RS3RSO_SYSCLKGEN . pnuBEangap PRS0
R2081 MMV——— = BRUBLERBEY
33 1/20W p PP3V3 S5RS3RS0O_SYSCLKGEN ;4
16 15 13 E PLT RESET L 1 2 LPCPLUS RESET L @ 45 68 Oggol - N
u 30w Re071 N%Z snglF NARE BASE=THUE )
201 R2015
AN PCA9557D RESET L oo s PPAVE SO L. 0 R2041/ 2 shoul d be stuffed for 100K
30w BREBLRRBERY ’\é%\/ GreekCLK A or B depending on S2 raijl 20w
0201 1/ 20W 201
%61 R2042 shoul d be stuffed for GreenCLK C THUNDERBOLT PULL- UP ‘
REDWOOD RI DGE PLUG EVENT | S ACTI VE- LOWN ALWAYS DRI VEN ( PULL- UP)
R2042 - ( )
20 27 26 18 17 16 15 12 1 s _PP3V3_S5 NN MAKE_BASE
77 68 85 61 60 59 56 Y 72 23 18 15 (OOT} TBT Cl O PLUG EVENT L — TRE TBT Cl O PLUG EVENT L () 15 18 23 79
1720w
0261
0 §*_PP3V3 SO0 Scrub for Layout Optinization . .
_— But fer ed Redwood Ri dge JTAG I sol ati on
L - MezgviicLos Re072 SDCONN_STATE_CHANGE | sol ati on TBTLC can be on when SO is off, and vice-versa
wo71 ¥ o PLT RST BUF L 1 2 SMC LRESET L oo I sol ation ensures no | eakage to RR or PCH
10w 65 65 64 63 60 42 38 37 34 20 _PP3V3_S4
2071 3 'R2070 %61 . os 24 22 17 PP3V3 _TBTLC
1 100K
—— 0. 1UF 50w 1R2032 .
g - o 470K R2061'| |* C2060 02
0201 R2889 ?030 3{:20‘,\, 100§ f— (i)%-@lUF S
L : CAMPOE RESET L prmyw R203]K1 DMNSLOBYKL 1.5 e S5 w 2201
= W Shw 2t U2060
0501 = 74LVC2C07 SO pul | -up on PCH page
23 18 15 PCH TBT PCIE RESET L — PCH TBT PClI E RESET @,5 18 23 From RR 23 JTAG TBT_TDO 114 N 1v|6 JTAG | SP_TDO 15 To PCH
D5k sase=rroe = SMC PVE_S4 _DARK L — mm 4 @@
a7 3 22 10 = From PCH JTAG TBT TMS_PCH sa 3, 2vls JITAG TBT TNE = To RR
To SMC SO pul | -up on PCH page &o
a7 36 23 18 __SMC _PME _S4 DARK L a
o0 o5 c0 42 39 10 10 15 _PP3V3_S3 =
CRI TI CAL
q AR NOTE: Sol ution shown is for LPT-LP. Qher PCH s may require isolation on TCK
Vi and TDI as well for PCH glitch-prevention
16 15 XDP_SDCONN_STATE CHANGE L 4 2 ) )
< ivwﬁs—woa)&st M l NOTE: This reference schematic assunes PCH JTAG GPI OGs are only used for
To PCH - 2031 : BlL Thunderbolt. |If other ASIC JTAG signals are wired into these GPI Gs
0. TUF —— nals different isolation techniques will |ikely be necessary
6%%;"‘ ap | XNC Mul ti-router designs also require different circuitry
CERM X5R
301 25 1 16 [T JTAG | §FRU'tI'CK — JTAG | SP_TCK oo 16 18 2
Power State Debug LEDs L SDONN_STATE_CHANGE_RI O ), 218 JTAG | SP_TDI — JTAG I SP_TDI o o 0 =
DBGLED D -RARE BASES TROE =
(For devel oprent only) =
PP3V3 S5 R2094
2 ANAL_ o PP3V3 S5 DBGLED
A ™ N_LTNE W DTH-0. 5 M
PLACE_SI DE=BOTTOM b’i’f‘f M NNECK W DTH-0. 25 M4
oz ’ )
Pin N61 needs a TP for Power to performi FDI M test
EEREH EEREH EEREH EBAEQ EEREE Renami ng the pins N61 and P61 to renpve automatic di ffpari property
R2090 R2091 R2092 R2093 R2095
20K 20K 20K 20K 20K
" " " " " 0o B CPU RSVDNGL =—rE BT "
201, 201, 201, 201, 201, 165 _TP_CPU RSVDP61 — TP CPURSVOPGL o 15
DBGLED S5 DBGLED $4 DBGLED S3 DBGLED S0I 3 DBGLED SO -
DBGLED A DBGLED A DBGLED A DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095 PP3V3 S5
GREEN- 56 MCD- 2MA- 2. 65V GREEN- 56 MCD- 2MA- 2. 65V GREEN- 56 MCD- 2MA- 2. 65V GREEN- 56 MCD- 2MA- 2. 65V GREEN- 56 MCD- 2MA- 2. 65V 29 27 26 18 ég s éé gs
LTQHG SM LTQHG SM LTQGHG SM LTQHG SM N LTQHG sm TUEE
" EEaEET T T * B speEoTay T evpassTEE0 A,
DBGLED S4 D DBGLED S3 D DBGLED SOI3 D DBGLED SO D C2030 RAM Confi gurati on Straps
< 0. 1UF L
= o ——
= Dls & Dz = Dls = DJs X5R- ié’:e]\wf 2 Pul | -downs for chip-down RAM systens
Q090 = Q090 i Q091 i Q091 e §5EY NOSTUEE
DWN5LO6VK- 7 DWN5LO6VK- 7 DWN5LO6VK- 7 DWN5LO6VK- 7 16 15 XDP M_B RAMCFQO
SOT- 563 |<1' SOT- 563 |<1' SOT- 563 |<1' SOT- 563 |<1' € CRI TI CAL <4 0P M.B a
[ 1 1 1 = i 15 T} —
oot o Yot ot 65 6155 20 10 19 ry—PM SLP_S4 L 2 o [8or6ee™° 1015 (XD M.B RAMCEG2
. [a¥ st s[e® st .[e™ st s[a® st U2030.4 CAMVERA PVR EN . 16 15 (oM} XDP_MLB_ RAMCFG3
. CAMERA PWR EN PCH 1708 = —— D RAMCFGB: L RAMCFG2: L | RAMOFGL: L RAMCFQO: L
L L L L o o R2050" R2051" R2052" R2053"
616027 26 Ty—S4 PAREN | 5 |3 10K 10K 10K 10K
63 6136 20 18 13 [TR> PM SLP S4 L XC 1200 1200 11200 11200
o8 63 61 36 17 13 PM SLP S3 L L 201, 201, 201, 201,
36 13 [T PM SLP_SO_L —
R2030 =
1 O 2
5%
1/ 20W
M-
0201
SYNC MASTER=J44 SYNC DATE:Og/ 12/ 201
LN!.”m

Proj ect Chi pset Support
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Page Not es

CPU- Based

Mar gi ni ng

VRef

D vi ders

17 20 21 22 41 55 65 73

20 65 73

21 65 73

20 65 73

21 65 73

SYNC DATE:O&/ 12/ 201

P li i d by thi 73 CPU DI MVA VREFDQ A | SOL
ower aliases requirel is page:
. =PP3Vv3 S3 VREF?/RGN 4 pag FETs for CPU isolation during DAC margi ni ng DDRVREF_DAC EN RC's to avoid drain glitches CRI Tl CAL Al ways used, regardless
, ca | R2225 May not be necessary due to C22x0 DDRVREF_DAC of margining option. ‘rR2221
- =PPDDR_S3_MEMVREF CRI Tl CAL Took @225 N
- - - - - . @220 1 2 VREFMRGN DQ A EN RC o o SVRGBL06VK- 7 19
Signal aliases required by this page: T DVNSLO6BVK- 7 FEF DAC oy FEF DAC [0] oo 563 1/ 20w
- =l 2C_VREFDACS_SCL SOT- 563 = 1/ 20W = k-3 R2223 201
= R2201* C2225 ¢ % 2 "PLACE_NEAR=GR220. 6: 4nm
- =12C_VREFDACS SDA N 100K o 0. 1UF o T3]e LA RN 2 PPOV675_S3 MEM VREFDQ A
- =1 2C_PCA9557D_SCL 7 7 [E>—CPU_DI MW VREEDO ol T8 Te N 0% - W\’ W N_LTNE WDTHED. 3
- =1 2C_PCA9557D_SDA - I—uJ 1200 cerveR 2 l—u—] o PLACE NEAR=Fe221. 21 Irm M N_NECK_W DTH=0. 2 mm
201, o R2222
BOM options provided by this page: PLACE_NEAR=QR220. 6: 2. 54mm 1K
P N : - PLACE_NEAR=QR220. 6: 2mm 1%
- DDRVREF_DAC - Stuffs DAC margining circuit. £ 1 C2220 1/ 20w
= M
CRITI CAL —L 0. 0220F 201,
- Q260 73 CPU DI MVB VREFDQ B | SOL T 1%,
o] | DMNSLOGVK-7 DDRVREF_DAC CRITI CAL ? Xk cerm R2220 )
5t R12215 ZZESF*DAC VEM VREFDQ A RC 240, ?3241
75 7 y—CPY_DI MVB VREFDQ o T®Te L A%0K ,  VREFMRGN DO B EN RC . w© %2/I\EL06VK-7 10 o6
B (V) 1/ 20w £ 1/ 20w
DDRVREF_DAC e DDRVREF_DAC & | Soees R2243 e = v
201
: i zes: R2202* - C2245 ¥ 2 “PLAce_NEAR=GR260. 3: 4rm
NOTE: CPU DAC output step sizes: 100K o 0. 1UF ol T8 Te AAN 2 PPOV675_S3_MEM VREFDQ B
DDR3 (1.5V) 7.70nV per step 5% e < v a2 M N_LI NE_WDTH=0. 3 nm
DDR3L (1.35V) 6.99nV per step CRI Tl CAL ”::“ cer SR 2 l—u—] e PLACE_NEAR=R2241 1rrml M N_NECK_W DTH=0. 2 nm
LPDDR3 (1.2V) 2. ?22mV per step . @260 2 201 R2241ﬁ
[V] DMNSLOGVK- 7 = PLACE_NEAR=QR260. 3: 2nm 1%
sor- 563 - 1 1/ 20w
E3 = C2240
'— 0. 022UF 201,
7 7 ry—CPY_DI MV VREFCA ol T3 ]2 s CPU DI MM VREFCA A | SOL — 1o%
m 2
L] DDRVREF_DA( I o ceron
NOTE: CPU has single output for _DAC SHII;R\/RSIZLDAC 201 R2242g0 )
VREFCA. Split into two R12020§5 265 MEM VREEDO B RC 2R, 5%261
signals for independent DAC 1 2 VREFMRGN CA A EN RC o = DWN5LO6VK- 7 1% 1%
oo Y] 1/ 20w £ 1/ 20w
margi ni ng support. Wen CRI Tl CAL DDRVREF_DAC 1/52"/5‘” DDRVREF_DAC x SoT- 563 ot = e
DAC nar gi ni ng VREFCA ensure - Q220 R2215* e C2265 * % R2§63 2 2Bl ace NEAR=GR260. 6: 4nm
VREFMRGN_CPU_EN i's | ow T[] DMNSLOGVK-7 100K 0.1 o] T8To s 2 PPOV675_S3 MEM VREFCA A
- 9% m N_LT NE_W DTH=
to renove short due to CPU. E nrzEI\FN . I_u_] e PLACE_NEAR=R2261. 2: 1mm M NEGW DTHEO. 5
o] TATo 201, 0201 e R2262*
<« PLACE_NEAR=QR260. 6: 2. 54mm 1K
DAC- Based Mar gi ni n — - G260 o
- L N 1/ 200
g g 2260 -
DAC sets vol tage | evel, PCA9557 & FETs enabl e outputs 73 CPU DI MM VREFCA B | SOL
and di sables margining after platformreset. DDRVREF_DAC CRI Tl CAL R2260
DDRVI 1
21 RIZOZOES ZZESF*DAC MEM VREECA A RC 240, ?3281
42 39 19 1 15 _PP3V3 S3 R2218 .- 1 2 VREFNMRGN CA B EN RC o o %%l\ELOGVK . 19 T
68 65 60 SHORT [U] " 1/ 20W . . 1/ 20W
2 PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC e DDRVREF_DAC & | Soees e =
Ao M N-REGKCW DTHEO. 5 R2207* s C2285 2 R2§83 2 2Bl ace. NEAR=GR220. 3: anm
o VALTAGESS. 3V DDRVREF_DAC DDRVREF_DAC 100K 0. 1L o] T8To AAANA PPOV675 S3 MEM VREFCA B
C2200 * 1 C2201 120w ey 2 LT o PLACE_NEAR=R2281. 2: 1mm M N-REGK W DTH-0, 2
e i re282"
1K
M iy = N — g
DDRVREF_DAC (Al 4 Rs) K 120w
o = C2280 M
) DDRVREF_DAC vty 201,
P K 1 VREF A 22 332 VREF! A RDI V. i : T 0%
09 59 19 35 34 [Ty SVBUS PCH O s U2200 vouT. VRGN DO Ro226 AN FERES DO-A DUV, Fe2xe pin 2 2 Socem
63 39 19 3¢ 1@y SMBUS PCH DATA 1sDA X vaursl VREFMRGN DQ B R2246 332 1 AAN 2 VREEMRGN DO B RDIV PLACE_NEAR=QR22S5. 1: 2. S4mm 0201 R2280
8 & 0 T 1/ 20W 3 201 PLACE_NEAR=QR265. 4: 2. 54mm MEM VREFCA B RC L 249,
9 g vouTcl VREFMRGN CA AB R2266 332 1 nAp 2 VREEMRGN CA A RDIV PLACE_NEAR-Q2265. 1: 2. 54mm ’\/1\%/\/—<
1% 1/ 20W M 201
Addr =0x98( WR) / 0x99( RD) 101 vouTDls VREFMRGN MEMVREG I R2286 332 1 a2 VREFVRGN GA B RDIV PLACE_NEAR=QR225. 4: 2. S4mm =
1% 1/ 20W M 201 201
G\ND
4 NOTE: MEMREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
L 15 18 19 39 42 60 65 68
DDRVREF_DAC
CRI TI CAL C2205
DDRVREF_DAC REF DAC . )
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
i . 2
01Uk —— vce o CERM XGR R2214
ceriien 2 u2201 1720w 33. 2K
oson PCA9557 201, VREFMRGN MEMVREG BUF LAANZ DDRREG FB o
N o PoLe VREFMRGN CPU EN L PLACE NEAR-R7415. 2: 1mm
s|a0 pil7 VREEMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AL P2[e VREFMRGN DQ B EN
slaz2 p3l 0 VREFMRGN CA A EN
P4l VREFMRGN CA B _EN
ps| 12 VREFVRGN MEMVREG EN
72 68 63 39 19 16 14 SMBUS PCH CLK scL P62 VREFMRGN SPARE EN DDRVREF_DAC
72 68 63 39 19 16 14 @y SVBUS PCH DATA 2lspA [ EEININY R2213*
100K
THRM RESET* (15 00K " B u2204
PAD GND 120w - TR Myuzss
201
RST* on 'platformreset’ so that system S ® otz A VREFNMRGN SPARE BUF
wat chdog wi || disabl e margining. a o DDRVREF_DAC
= * ¥ 'R2217
NOTE: Margining will be disabled across all B4 ™
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
CKPLUS_WAI VE=unconnect ed_pi ns 3
PCA9557D RESET L > |
Bl DDRVREF_DAC 220
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG vy
201, ISYNC MASTER=J44
DAC Channel : A B C C TTLE
, = DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4
NOTE: LPDDR3 assunes TPS51916 supply wi th 28.7k/57. 6k divider
LPDDR3 (1.2 DDR3L (1.35 LPDDR3 (1.2 DDR3L (1.35 <SCH_Nuwm>
( V) ( V) ( V) ( V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vider Appl e I nc. =
Noni nal val ue 0. 600V (DAC. Ox2E.5) 0.675V (DAC. 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC. 0x68) ®
Mar gi ned target: 0. 300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/ - 337.5mV) 0. 800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTA! NED HEREI N | S THE
DAC range: 0.000V - 1.199V (0x00 - 0x5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - 0xD1) PRCPRI ETARY F'CN ERTY _OF APPLE | NC. N
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565 55 a1 22 21 20 10 17 _PPLV35_S3 65 20 10 _PPOV675_S3_MEM VREFCA A 73 65 55 a1 22 21 20 10 17 _PPLV35_S3 15 65 20 10 _PPOVB75_S3_NEM VREFCA A
| 72 65 20 1o _PPOV675_S3_NMEM VREFDQ A | 1 5 20 1 _PPOV675_S3_MEM VREFDQ A
el el
T 20y . 209
A RCBRETR BBLRZ 2[R R T| 23081 A JROCBRRIERE SBBLRLE2RR % T| c2328: [1C2329
CERW Gt -8 0470k — Qa4 7OF CERW Gt 5 0370 - — 0, 0470F
= v B oy = = 3B ey zx.gg% SDRAM BYPASSI NG ( NOTE: 4X 2.2UF AND 6X 0. 1UF P
= 201 = 201 201
ooz MEMA AO> N3 |ag 23 £ 1y NC sz 20 MEMA A<O> N3 |po 23 £ 1y NC
mwzn MMAAI> PrimAdGB- DDR3L- -256MX16 [H2n mwze MMAAl> Pru4dGB- DDR3L- -256MX16 [HEn PP1V 1719 20 21 22 41 55 65 73
736 2220 MEMA A<2> P3| a0 ne| FeX ne 7306 2220 _MEM A A<2> P3| a0 | ek ne =
73 66 22 20 _MEM A _A<3> N2 | a3 MI41K256 ML6HA- 125: E L NC 73 66 22 20 _NVEM A_A<3> N2 | a3 MI41K256 ML6HA- 125: E L NC
73662220 MEM A A<a> P8l pg OM T_TABLE NG 73652220 NEM A A<da> P8 a4 OM T_TABLE NC C23001:f C2301: C2310: C2 C23201: C2321 1 C23301: C2331:
7 06 22 20 _’\FML%AS 3 v 75 56 22 20 _’\FML%A‘S c3 NEM A 1 2. 2% T 2. 2% @:: 2. 2% @:— 2. - 2. 2% @:— 2. 2% @:— 2. 2% @: 2. 2% @__
73662220 7 MEM A A<6> TG A6 DO =2 = 7366 22 20 7 NEM A A<6> A6 DO =2 = DQ<16> o X5R-CERM 2| X5R- CERM 2| X5R-CERM 2| X5R- X5R-CERM 2| X5R CERM 2| X5R-CERM 2| X5R CERM 2
73 66 22 20 M A A<7> 2 A7 DOL F7 =NEl 73 66 22 20 Mﬁ A7 poil F =MVEM A DO<17> 67 402 402 402 402 402 402 402
7365 2220 _MEM A _A<8> 18| g | F2 = 7566 2220 _MEM A A<8> 18 | pg pe| F2 =MEM A DQ<18>
7365 2220 _MEM A A<9>  R3| a9 ps| F8 = 73052220 MEM A A<9>  R3 | a9 pge| F8 =MEM A DQ<19> «,
7366 22 20 MEM A A<10> L7 |10/ AP pu| H3 = 1366 22 20 MEM A A<10> L7 | a10/ AP p| H3 =MEM A_DQ<20> ., 3 3 3 3 3 ) i
V=YY wrETE: P oce| P8 =NEW e EMAA1s R7 ]y ocs | P8 =NEM A_DO<21> GO G2ttt Co3pp ] CZ3plil 230D G230l 237D G237
75 66 22 20 _MEM A _A<12> N7 | a12/ B pos| &2 =MEM A_DQ<6> ¢, 70 22 20 MEM A A<12> N7 | a2/ BCr o &2 =NVEM A_DQ<22> \ 2 %Lé%z__ %Lé%z__ B %Lé%z__ %Lé%z__ %Lé%z_ %Lé%z__
v e o o0 MEM A A<13> T3] mi3 oor| HT =VEM A v e or 20 MEMA A<13> T3 | mi3 oor| HZ =MEM_A_DQ<23> X5R cgoyT X5R-CERI 2| X5R- CGRY X5R-CGRI 2| XSR CERYI 2| XSR- CHRM R CGRY
7366 22 20 VEM A A<14> 17 | p1a oes| D7 =MVEM A 1366 22 20 MEM A A<14> T7 | pma pee| D7 =MEM A_DQ<24> ¢,
p| C3 =MEM A DQ<9> , D =MEM A_DQ<25> ¢,
- 73 65 22 20 VEM A_BA<QMP | gag pauol €8 =MEM A 10> 73 6 22 20 VEM A_BA<OMP | gap ool €8 =NEM A_DQ<26> ¢, =
75 66 22 20 7 _NEM_A_BA<1NB | g1 o] C2 =NEM A _DO<11> o 15 65 22 20 7 NEM A_BA<13N8 | gar o[ C2 =NEM A_DO<27> o l
2 0 VEMCA_BAS2NB | g0 ociz[ A7 =NEM A DO<12> ., e 22 20 VEM A BASOWB | g0 iz A7 VEM A BOSG2> 1 1r v 11G2393 11 §2394 1162305 [1G2313 162314 | G2315 |1 62323 |1 (2324
o3| A2 =NEM A_DO<13> o3| A2 =NEM A_DO<29> ., 0 T 19 T 19y T 19y T 19y T 19y - {09 = £
2366 22 20 7 _VNEM_A_RAS |_,]£ RAS* DQL4 B8 =VEM A DQ<14> , 23 66 22 20 7 _MEM_A_RAS LJE RAS* DQL4 B8 =MEM_A_DQ<30> ., —IZ 20’iAX5R 2 Zori/pst 2 Zori/pst 2 Zori/pst 2 Zori/pst 2 ZORAXSR 2 Zori/pst 2 ZORAXSR
7300 22 20 7 _VEM A_CAS_1K3] cas+ paus| A3 =MEM A _DQ<15> , 7300 22 207 VEM A_CAS_1K3] cas paus| A3 =MEM A _DQ<31> ,
1566 22 20 7 _VEM A VE_L L3] e 7366 22207 VEM A VIE_L L3 wer
Locs| F3 =MEM A _DQS_P<0> , Locs| F3 =MEM A DQS_P<2>,
722207 VEM A _CLK BBk Logs [,G3 =MEM A N<0> o, 7522 20 7 VEM A_CLK PP Logs* B =MEM A N<2> o 1C2343 [1C2344 |1 C2 1C2353 [1C2354 |1 C2355 [1C2363 |1 C2364
v 20y VEM A_CLK boxce v 220 s VEM A_CLK S - 0 AUFT = 0ZAUF T o o LUFT 0 TUF " — 0, TUF - 0/ TUF - 0 TUF
ungs| €7 =MEM A P<1> ungs| €7 =MVEM A P<3>, 2 CERM X5R |2 CERM X5R |2 CF 2 CERM X5R |2 CERM X5R |2 CERM X5R ERM X5R |2 CERM X5R
122220 7 VEM A CKE<09 | ke uncs* [,B7 =MEM A_DQS_N<1> 4, 1222207 MEM A_CKE<O$9 | e uocs+ [,B7 =MEM A_DQS_N<3> 201 201 2 201 201 201 01 201
mmws MEMA CS L cs* 132220 7 VEM A_CS_L P csr
a2 20 MEM A_ODT<0 | cor Low E7 20 MEM A _CDT<04 | cor tov E7 102325 [1C2333 [1C2 12335
uom D3 uom D3 L gaUrT L oaurT L TUF
MEM A_ZQ<0#*8 | 7o 70 09 —— 109 -1 = 10y
o —IZ ERM X5R |2 CERM X5R |2 CERM X5R |2 CERM X5R
201 201 201 201
IR2300 | 2 = 33 VEM RESETZl reser RESET*
240 VSSQ VSS VSSQ VSS
1%
1/ 2%}:1\/
1 1 1 1
o = A e 1 e S e e SRERNEREB 2BEBREERERER 12 §2385 162378 |12 lc?ﬁfé
(o}, — 10 — 10 — 10
2 & 2 & 2 & 2 &
1 1 T ZO’iA KSR %O’iﬁ KSR % ZO’iA XER
s 65 ss 4122 2120 10 17 _PPAV35 S3 73 65 20 10 _PPOVE75_S3_MEM VREFCA A 73 65 55 a1 22 21 20 19 7 _PPLV35_S3 72 65 20 10 _PPOV675_S3_MEM VREFCA A 1
| 72 6 20 1 _PPOV675_S3_NMEM VREFDQ A | 12 5 20 1 _PPOV675_S3_MEM VREFDQ A =
C2347 1 C2367 1
0'472'°: Bl | o 0| | = 0'472'°: Bl o | o 00| =
cer xsiY 2 CBRRTEE 2BBLLZ2ER ¥ | c2348: cer xsiY 2 I2CBRRERR 2RELLE2ER ¢ T| c2368: [1C2369
Bot | Q- 047\F Bot o4a7yE L L 260 470F
VDDQ VDD g g 63 \22 VDDQ VDD g g 63 \22 > %
= 201 = 201 201
20020 MEMA AO> N3 a0 23 £ NC 720020 MEMA A<O> N3 a9 23 £ 1 NC
new20 _MMAAd> PIaMAGB- DDR3L- -256MX16 [|H€ne me 2w MEMAAL> PTImAGB- DDR3L- -256MX16 [|H8ne
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Menory ODT Optio

MEM_ODT: CPU drives ODT from CPU,

n

terminated to 0.675V VIT.

MEM_ODT: PU di sconnect ODT from CPU, ODT pins on DRAM pulled up to 1.35V VDDQ
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Part TPS22920 )
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%idn w7 ra3 C2970 * C2950 * C2951 * C2952 * C2953 1 EDP: 1.25 A
0201-1 P17 s 1. 0UF —— 10UF — 10UF —— 10UF —— 10UF
0T o257 o5y o5y o5 PLAGE.NEAR=C2953. 1 1
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EDP current / power
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28, 2012,
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Page Not es

Power aliases required by this page:
- =PPVI N_SW TBTBST
- =PP15V_TBT_REG

(8-13V Boost
(15V Boost Qutput)

I nput)

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:
(NONE)

68 65 58 52 51 40

S 840905 Thunder bolt 15V Boost Regul at or
Vds(nmax): -30V
CRI Tl CAL
Vgs(max): +/ -12V CR T CAL
Vgs(th): -1.4Vv
sggggg%s Rds(on): 46nChm @ 4.5V Vgs L3095
PPBUS G3H o Id(max):  3.7A @70C 3.3UH 6. 5A
;13V Lnput d m o ss PPVI N_SW TBTBST LYY YL TBTBST BOOST
) f‘"ggs require - [ ) W PI VBOGST- SM M N_KEGW DTH-0. 25" mn
or s A7 Velage not speci1ed nere, C3090 * 3091 * TR TRE
234’ property”on anoter  page.
R3080* 0] 0 e TBTBST SNS1
470K . 2 or o 2 - o
E R3091" R Geos. G605 1
o - 200K | 5 ofo|e|sls R3089 CRITI CAL
u b N S— %
M- LF L 1/ 20W D3095
TBTBST PWREN DIV L 402, = CRI Tl CAL oot PDS540XF
<R1> TBTBST EN WLO 25 |En VLD snsil s ? w  PwDIS
R3081* U3090 TBTBST SNS2
330K LT3957 SNS2| 3
118w TBTBST | NTVCC 28 || NTVCC N XVBQ9S5
MF-LF
05, 2 S
PLACE_NEAR=C3095. 1: 2 mm
28 TBTBST PWREN L TBTBST VC 30 _vC 1 TBTBST_VSNS
3 NC R3095*
QBO0S C3085 * 1 C3086 TBTBST RT 3 |RT a5 1 C3088 137K
DWN32D2LFB4 2. 20F —4— L2 ouF o L JoPF 1% —PPISV TBT 262765
Shiven 2 mT T, e T ot
SYMVER 2 o oy = e B e TBTEST S8 o s : B e T, Vout = 15. 47V
< >
f = 2A?
Fexl a1 TBTBST FBX Cc30 Max Current 2A7
34_|syv] 20 FREQ = 480KHZ
2 23 A A e NO STUFF N - Q 80
= R3092 C3092 * 1 C3093 R3094 1 C3094 1 C3089 R3096 - Cal
Second FET needed for - 73. 2K 2. 2UF —— | —— 0. 0033UF 26. 7K —L_ 0. 330F SGND oD —L_ 100PF 15. 8K
dual - port designs. iew 1A I I 574 116w TR% 4 N 4 N T8 116w NO STUFF
VL xor iR 2 2 S cerm WL 2 Cern xor aT<l=] slal=lzlel 2 NELE C3096 * 1 C3097 1 C3099
2 402 402 0402 402 , 402 I N At el Bl Bl Bl B 402 402 5 10UF —— —— 10UF 0. 001UF
1o —— —— 10% 10
<Re> G\D TBTBST SGAD <Rb> B . B .
WLQ(falling) = 1.22 * (RL + R2) /| R2 M N-REGKCW BTHz0. 35 1208-2 a5 0402
Vel AoV
WLQ(rising) = WLQ(falling) + (2uA * RI) TAGED D shorted fa
i h e Eel - * 4
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package, Vout 1.6V (1 Ra / Rb) L
no XW necessar y.
6| D
D, | QBoss
B | SResoevieT 'R3088
—| 5%
Xiot frouts
1S " G|z Max Vgs: 10V , 402
TBTBST SHDN DI V.
‘R3087 o, qeoss
330K
DWMN5LO6VK- 7
ew > [ sorses
ZL\E—QLF ,_'
nEREE
= 1 SMC _DELAYED PWRGD T 27 24 36 37 72
BATLOW | sol ati on
000 PP3V3 S4 TBT 2324 42 65
DWN32D2LF

B4
SMVER S
T — x

a[RT

36 13 [T PM BATLOW L

Pull -up on RR page

S

TBT BATLOW L

oD 23 25

23 25

“ — TBT BATLOW L

= MAKE_BASE=TRUE

MASTER=J44

ISYNC

SYNC DATE:O&/ 12/ 201

TTILE

Thunder bolt Mbbil e Support

d} Appl e I nc.
®
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
PP3V3 S4 TBTAPWR
29 2045 17 1 15 13 13 5 _PP3V3 S5 ) 2
77 66 65 61 60 58 56 Nomi nal Mn Max
1 11 1 12
RTI V3P3 00mA 030mA 00mA o
3287 | HVSO 890mMA 830mA 930mA (assunes 15V, 12Wni ni nmum)
| HVS3 890mMA 830mA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W | Sl GNAL_MODEL=TBT_MUX
100UF Iov
2 X5R- CERM 2 VDD
oLy AT PP3V3_S4 TBTAPWR 26 GND_VOI D=TRUE 0201 CRI TI CAL
D 19 vapPaauT] 18 | N e 35 (Both C's) 4 U3220
20| Var3 VOLTAGES3. 3V 3277 1|2 = CBTL05024
PP15V_TBT — 12 PP3V3RHV_S4 TBTAPWR TBT A D2R N<1> HVQFN24- CaVBO
65 27 25 p—— 1 o ([is NCLTNE W TRR0 35 WA 74 68 23 (OOT} BT A D2R P<ls 0.470F | [20%, av 201 74 68 TBT A D2R C N<1> 7 e TB ENAl 15 TBT A OO SEL am =
: x v e ] VLA 020 W 74 o0 23 T} 1L _C3276 1 I 2 74 0s TBT A D2R C P<1> 8 g+ AUXI O_EN|_2¢__TBTDP_AUXI O EN ames
1.C3211 0. 47UF R xer 120t DP_PD & TBT A DP PWRDN
3215 * 1 C3210 CRI TI CAL ey 3230 als - <=
1 . ——o. 74 DP_TBTPA AUXCH N 1 Aux-
470 —— 01 u3210 10% 20, 195 74 22¢gry—DP_TBTPA AUXCH C N [To% zov S 23 o2
=V, , 2V CD3211A0RGPR XsR CERM 2 2 St xR 2 fen o Db TBTPA AUXCH G P 0. 1UF XOR CeR 22 DP_TBTPA_AUXCH_P AUX+ (1Py AUXI O TBT_A_D2R1_AUXDDC_N 26 74
SR CERM SR N 0201 0402 402 D C3231 1|2 (170 AUXI O+ 22 TBT A D2R1_AUXDDC P 26 74
16 |ENHVU FAULTZ[ 4 0. 1UF SoR ceron 26 Cgry—DP_TBTPA DDC DATA 4_|pbc_DAT TBT: RX_1
201
DP_TBTPA_DDC CLK s b
61 60 27 15 [T S4 PR EN 5 [EN | SET_V3P3| 8 s | TBTAPWRSW | SET V3P3 28 [T > CLK
25 23 [IRy—1BT A HV EN 11 Iiv EN I SET_S0[ 1065 | TBTAPWRSW | SET SO 25 ¢om—TBT_A CONFI GL_BUF 16 |cA DETOUT CA DET| 18 TBT A CONFIGL RC 26
PM SLP BUF L 17 9 TBTAI W | SET. C3232 1 2
o1 45 27 (TR SLP S3 BU S0 I SET_S: = PVRSW | SET_S3 a2 DP_TBTPA M__C P<1> r I 0% 63V 1 74 DP_TBTPA M__P<1> 11 |pps
@D 1 TBTHV: P15V TBTHV: P15V [y DP TBTPA M. C Nel 0. 22UF X5R 0201
74 23 > 74 DP_TBTPA M. N<1> 10 |pp.
—SD | TR 1 1 1 ™ L_C3233 12 I DPMLO+[ 19 DP A LSX M. P<1> 26 74
12V See R3210 R3211 R3212 I
Bl I il IS : 22. 6K 22. 6K 36. 5K 0.220F | 1220 &3 DPMLO-| 20 DP A LSX M. N<1> 26 74
- R bel ow 1% 1% 1% 23 TBT A LSTX 4 LSTX (1pry
1/ 20W 1/ 20w 1/ 20W 23 TBT A LSRX 13 |LSRX (1P TBT: LSX_A R2P/ P2R (P/ N)
201, , 201 , 201 fesu,
<RV3P3>
DP_TBTPA HPD 12_|HppoUT 17 TBT A HPD
TBTAPWRSW | SET_SO R 22 (oo} HP HPI 26
TBTHV: P15V TBTHV: P15V ) . D _THVPAD
1 1R3214 Single-fault protection ol o -
R§22153K 22, 6K requires two R's per HV o o
" 10 1% | SET_Sx with CD3210.
vz o Single R on | SET_V3P3 OK.
201 2 2 201 —
C <RHVS3> <RHVSO0> I LI M= 40000 / RI SET -
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
11850145 2 RES, MIL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
11850145 2 RES, MIL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
TI CA
: X Thunder bol t Connector A
Noni nal Mn Max L3200
| HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) FERR- 120- OHM 3A
1 Y Y L2 _PP3V3RHV S4 TBTAPWR F
™M N_LT NE_W OTF=0.38 MV
0603 VLN NEGC W DTH-0. 20 181 TBTACONN 1 C
ARl R3201 W b s 20 —
0.01UF —— TBTACONN 20 RC L 12 VOLTAGE-T8. 9V - N
50V OO (0-18.9V) C3205
e oV 2 N N_LI NE_W DTF=0. 38 MV \ 0. 01UF
YRR 0 20 W S %
1 C3201 W Yo 2 2
0. 01UF 201 0201 G\D_VQ D=TRUE
G\D_VQl D=TRUE 8 CRI Tl CAL (Both C's)
2
(Both C's) =™ ' ' ' ' 3270 » 1|2 TBT A R2D C P<0>
3274 1 |e TBT Dir oP o PO TBT D" . e TBT A RPD P<0> 0.220F 11238 &3V 1 Jenu ECRS
74 68 23 TBT A D2R P<0> r | 20w v 201 1 70 s TBT A D2R C P<0> - - = = TBT A R2D C N<O> .
TBT A D2R N<O 0. 47UF CERM X5R-1 TBT A D2R C N<O o = P S P o 7468 TBT A R2D N<O> Cc3271 1 2 I <N
7 e 2 O} = 1 C3275 1|z e = - - = - TBT: TX_0 R
0. 47UF | é‘é".é“m X‘;\;{Jzul G\D_VO [pmugl 1<3uofvc: D=TRUE TBT: RX_0 SHED PSS \ TBTACONN 7 C
R3294 R3295 M N_LINE_W DTH=0. 38 WM GND_VOI D=TRUE
J320 M N_NECK_W DTH-0. 20 MM G\D_VOl D=TRUE B
2 L NDP- J44 VATAGISSY (0-18.9v) C3206 ?OZKH
g o B2 | F- RT-TH awoo o BL 0. 01UF %
201, , 201 5 O HPD s 10% 20w
O CONFIGL ~ M._LANEOP (5 XsR CERM 2 ¥
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | B [ o o M__LANEON & | B5 e , 201
B C3278 1|2 88 15 a2 a1 ot B7
74 23 [Ty—DP_TBTPA M. C P<3> I | [20% 5.3v 1 70 DP_TBTPA M. P<3> — - B10 | 5\ Langap M_LANELP o |B9 - - DP A LSX M. P<1> 26 74
DP_TBTPA M. C N<3> 0. 22UF R 0201 7o DP_TBTPA M. N<3> - B12 - B11 - - DP A LSX M N<1>
42 D 1 C3279 1|2 I G - i O M._LANESN "’LJA(’\;;;‘ OTars o - 20 74
o.220F  TTE% &Y TBT: Unused | a6 [ C G4 M Laneop O B1S TBT: LSX_R2P/ P2R (P/N)
O AUX_CHP | o
R3279* B8 | 5 aux_oHn  M_LANE2N o] BL7
470K B20 | 5 pp PR RETURN | B19
kY ZS;/“V - Pm‘r B GND_VQ D=TRUE
201 (Both C's)
SHI ELD PI NS
/ C3272 __:||¢ TBT_A_R2D C P<1>
ddddad our |2 eavl ) 22 o8 74
B EEEE: - @=— ¢ o0 TBT A ROD P<l> 207 u . ;‘SR 0201 TBT A R2D C N<1> ame oo
= TBT A R2D N1 1ﬁJ—| |—'
L - -0 R = 0. 22UF B 53
TBT: TX_1
7a 26 _TBT A D2R1_AUXDDC P - 514- 0876 = = G\D_VOI D=TRUE G\D_VOI D=TRUE
74 26 _TBT_A D2RL_AUXDDC N - 'R3273
470K
TBT: RX_1 5%
26 _TBT_A _HPD . ow
, 201
26 _ITBT A CONFIGL RC 1 C3202 DP Source nust pull 4
. TBT A CONFI G2 RC _ 0. 01UF down HPD input with
v greater than or equal 470k R's for ESD protection
2
1 1 1 brriiah to 100K (DPv1.1a). on AC-coupl ed signal s.
R3252 R3251 3294 1 1 C3295 R3241 =
M M i . 100K ! -
5% 5% 3305; E—— ?E%OPF 5% = Si nk HPD range:
1/ 20W 1/ 20w 1y 1Ry 1/ 20W -
M M X7R- CERM 2 2 7R CERM M High: 2.0 - 5.0V
A pon 2o o
: : ISYNC NVASTER=J44 SYNC_DATE=08/ 12/ 201
T
Thunder bol t Connector A
d} Appl e I nc.
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
27 _PP3V3_S4 TBTBPWR
2 2olie 37 38 45 1 4 B ovS S5 Noni nal Mn Max
RITI CAL IV3P3  1100mA 1030mA  1200mA
71 | HVSO 890mMA 830mA 930mA (assunes 15V, 12Wni ni nmum)
C?c?o%r: IHVS3 ~ 890mA  830mMA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W ©| s GuAL_MODEL=TBT_MX
5 o it 2 Voo
oLy AT 2 1 , PP3V3_S4 TBTBPWR 27 GND_VOI D=TRUE 0201 CRI TI CAL
D o 19 vap3ouT| 18 M NRECK W DTHE0” 50 W (Both C's) L Us320
20| Var3 VOLTAGE-3. 3V 3377 1|2 = CBTL05024
—== 12 D2R Nel HVGFN24- COVBO
o0 70 7o EPISV TBT 1 s 14 Mﬁi?l‘ﬁi?v’:l“[’rﬂi‘é R 74 o0 22 0T} 1:1 : oR P<1: d 0.47UF | 1225, &% 20 7a s TBT B D2R C N<1> 7 e TB ENAL 1S __TBT B GO SEL am e
15.75V Max ] oufas ] MNREGE W BTH-0. 20 i 74 60 22 T} 1 C3376 1|z 74 es TBT B 2R C P<1> o Jree AUXI O EN|24__TBTDP_AUXI O EN w2
3315 | |+ 3310 CRI TI CAL ' C3311 0.470F 112N 80 % P PO © BT B DP PVRON @mz,
: —_— % 1UF C3330 _:||z2 72 DP_TBTPB AUXCH N 1 |aux-
4. 7UF ——o0.10F uU3310 10% 20, 195 24 28 DP_TBTPB AUXCH C N [Tow v 2 23
3% 38V CD3211A0RGPR X5R CERM 2 2 CERM XSR 2 ¥5R < P TBTPB AUXCH C P 0. 1UF XSR. CERM za DP_TBTPB_AUXCH P AUX+ (1PYy AUXI O TBT_B_D2R1_AUXDDC N 27 74
xor-ceR 2 2 xR N 0201 0402 r) 7 3B C3331 G (10 AUXI O+| 22 TBT B D2RL_AUXDDC P 2 74
16 |ENHVU FAULTZ| 4 0. 1UF or CE@:] 2s¢gry—DP TBTPB DDC DATA 4_|pbc_DAT TBT: RX_1
DP_TBTPB_DDC QLK 5 |bbc_cLk
o1 60 26 10 [TFy—S4 PUR EN 5 [en | SET_V3P3| 8 s | TBTBPVRSW I SET V3P3 » D - L
20 23 [Ny—1BT B HV EN 11 IHv_EN | SET_s0| 10 TBTBPVWRSW | SET_SO 25 ¢om—TBT B CONFI GL_BUF 16_|cA_DETOUT CA DET| 18 _TBT B CONFIGL RC 27
17 9 C3332 1 2
o1 46 26 [T)—PM SLP_S3 BUF L so | SET_S: s | TBTBPWRSW | SET S3 — N e DP TETPE M. C P<i> ! YT I lTu% v . .. DP TBTPB M. P<1> 11 |pps
TBTHV: P15V TBTHV: [y . %R 0201 o
G THRY _ r3310'| |'Re311 \R3312 74 23 [C)—DP_TBTPB M. C N<1> . 3333 1|z ; AU IBIDE M Nele oP- DPM.O+| 19 DP B LSX M._P<i> 2
Alafo[alo] o 12v: see 22, 6K 22, 6K 36. 5K 0.220F 113 &3 DPMLO [ 20 DP B LSX M N<1> 27 7
| | ow o 5 o 2 TBT B LSTX 14 1LSTX (1m
bel o Py TBT: LSX_A_RP/ P2R (P/N)
1/ 20W 1/ 20W 1/ 20W 23 TBT B _LSRX 13 |LSRX (1pD) . LA
201, , 201 , 201 <
<RV3P3>
DP_TBTPB HPD 12 _|HPDOUT 17 _TBT B HPD
ss TBTBPVRSW | SET_SO R 23 @ HP! HP! 27
TBTHV: P15V TBTHV: P15V ) , D THVPAD
1 1 Single-fault protection oo w0
Rggls:z 52336]&4 requires two R's per HV « b
" 10 1% | SET_Sx with CD3210.
vz oV Single R on | SET_V3P3 OK.
201 2 2 201 —
C <RHVS3> <RHVSO0> I LI M= 40000 / RI SET -
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
11850145 2 RES, MIL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
11850145 2 RES, MIL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
ORI CAL Thunder bolt Connector B
Noni nal Mn Max L3300
| HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) FERR- 120- OHM 3A
1 Y Y L2 PP3V3RHV S4 TBTBPWR F
ws  MASETTRIY oo
3300 * VOLTAGE=15V LBJE NE_ wUlrr:% 38 MM
0. 01UF —— R3301 M N_NECK_W DTH=0. 20 M G\D_VOl D=TRUE
U —— 12 VOLTAGE=18. 9V 1
5 JERN g s AN (02000 G3305
xR M N_NECK_W DTH=0. 20 MM 5% 0. 01Uk
1 C3301 VOLTAGE=18V 1/’5ch 1 -
X5R: CERM
0. 01UF 201 0201 GND_VOI D=TRUE
G\D_VOI D=TRUE . CRI Tl CAL (Both C's)
) 2 Y e 3370 1 ||z
(Both C's) 0402 ; i i i TBT B R2D C P<0>
C3374 1 ||z o TBT Dir oP Dir o TBT O i TBT B ReD P<0> 0.220r | S e C eon <y 23 o 74
o= o=
74 60 22 qom—1BL B D2R P<0> d 0.470F | 2% av= zo1 1 fw 1BLB LOR C Pebo o= o= J_ Pl @7 62 TBT B R2D N<O> C3371 1|2 f T 22 o0 74
amTBT B D2R N<0> CERMXGR-1 74 s TBT B D2R C N<O> P i 2 3 3= - | [20% s,3v
74 68 23
1L_C3375 1]z bt o= - TBT: TX_ O SR 0201
0.4a7UF 11225, .80 ™ ap-va mm‘i fND’VG OTTRE TBT: RX_O SHI ELD PINS N TBTBOONN 7 C
R3394 R3395 J320 M N-RECK-W DTH=0. 20 M G\D_VOl D=TRUE ([ SO-VA DITRE
1K 1K TAGEST! -
N 59 NDP. J44 VOLTAGE=18. 9V! (0-18. 9%) &306 ¢ ?&71
ey [ A2 | pp F-RT-TH awo ol AL 0. 01LF s
2012 220 A5 conFlcr M_LANEOP o [ A3 Yo 2 2 T
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE A6 M. LANEON A5 0201 2201
B 2o O COFl @ - o
G\NDL
C3378 1|2 O G\D2 o
7 22 [rEy—DP_TBTPB M. C P<3> I 0.200F 11208 53 | 70 DP_TBTPB M. P<3> Py - ﬁig O M._LANESP M_LANELP & ﬁ; - - ; z tzﬁ NNLL E:T 27 74
74 22 [Ty DP_TBTPB M. C N<3> . 3379 1 |» , 70 DP_TBTPB M. N<3> PG - M2 10 m_Laesn M,iLA(I\;%‘;I; oo - - > 27 7
0.220F 3% &Y TBT: Unused e [O G4 OTars TBT: LSX_R2P/ P2R (P/N)
O AUX CHP  ML_LANE2P
R3379* A8 | 5 aUx N ML_LANE2N o [ AL7
470K A20 1 5 pp puR RETURN | AL9
1/ 20W Pm—r A GND_VQ D=TRUE
o SHI ELD PI NS J C3372(Botlh czs)
g & o o o 0. 22UF | )2(2:, gzg\]/ L_TBT B R2D C P<1> ) 22 68 74
3 i - @7 TBT B R2D P<l> 2 Ty TBT B R2D C N<i1> a7 o
L - - 74 68 TBT B R2D N<1> H 0. 22UF )2(2‘;0 gzg\]/
14 27 _TBT B DPRL AUXDDC P - 514-0876 = TBT: TX.1 P — ND_VOl DeTRUE
74 27 _TBT_B D2R1_AUXDDC N - 'R3373
470K
TBT: RX_1 20w
27 _TBT B HPD o W
, 201
27 _TBT B CONFIGL RC 1 3302 DP Source nust pull
- TBT B CONEl @ RC ) 0. 01UF down HPD input with 1
<< 1% greater than or equal 470k R's for ESD protection
1 1 1 A to 100K (DPv1.1a). on AC- coupl ed signals.
R3352 R3351 C3394 1 1 C3395 R3341 =
1M iM 100K -
506 59 3305; p—— ?E%OPF 5% = Si nk HPD range:
1/ 20W 1/ 20w 1Ry 1Ry 1/ 20W A
W High: 2.0 - 5.0V
A i, |5 R O I T A o e o ey
: : Ié\!(réc NVASTER=J44 SYNC_DATE=08/ 12/ 201
miaz
Thunder bolt Connector B
d} Appl e I nc.
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DP_TBTPA DDC CLK

DP_TBTPA DDC DATA

DP_TBTPB DDC CLK

DDC Pul | - Ups

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

DP++ spec violation,

shoul d renove!

DP_TBTPB DDC DATA

TBT_DDC _XBAR _EN

« - TBT_DDC XBAR EN L |

485
6VK- 7
SOT- 563

St

5

=

27 23 (TR TBT_B HV_EN

Second FET needed for
dual - port designs.

CONNECTS TO TBTBTS_PWREN L ON PAGE 30.

TBTBST_PWREN L 2

6

2|G

—IBIBST PVREN L momy 2

NOTE: Only DDC DATA is sensed, so DDC CLK
pul | -ups are unstuffed.
R3451 R3452
D osspar : :
2. 2K 2. 2K
Only necessary on dual -port hosts. 1% 106
On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC. géf”w géf”w
NEVER SEND AUXCH THROUGH CROSSBAR! 2 2
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o 15 o7 E—SMC RX_L -3 JUoRX TiCCPL/PIL[ BY g SMC OOB1 RZD L ~~~~  esmyw
o0 45 37 q@om—SMS TX_L o—" |woTx T2ccPo/PI2[ A9 g SMC BOARDID ooy
T2ooP1/PI3| B g NC BDV BKL PWM__~~ onywe
50 T} SMC PWRFAI L_WARN L (o) E13 |USBODM(PLT)
53 58 (0T} SMC W FI _PWR EN E12 |USBODP (PLE) wrsccp1/ Pve|_HLO0 > PM BATLOW L o s 2
NOTE:
SMB | NTERRUPT 1S NOT USED, PULL UP TO SMC RAIL.
NOTE: A
Unused pins have "SMC_Pxx" nanes. Unused Iﬁ&c I'\:AIS‘LTSR:JM DTS 0sr 1220
pi ns designed as outputs can be left floating, S'VC
those designated as inputs require pull-ups.
d} Appl e I nc.
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8

7

6

4

SMC Reset

"Button",

Super Vi sor

PP3V42_G3H

owwa
26888
22583

I 7UF
—doof,
%
42 41 a0 38 37 36 _GNI

D_svC_Avss

5145 39 38 a7 36 34 33 30 17 PP3VA2 G3H
BaNY

& AVREF Supply

. - © 'R510
Des_ktop_s. oy G5120 1 Vi VIN 100K
Mobttes: 3. azv 0 47 — U5110 Toow

cerPy )2{2 VREF- 3. 3V- VDET- 3. 0 »201
% >—SMC_TPAD RST L 6 vR1* (1 PUinosos0ag  RESET* 5
o 57 38 31 [Ty SMC_ONOFE L 7vee (1 PU)
SMC_ MANUAL_RST L 4 _|DELAY ReFouT| 8
CRI TI CAL
1R5101 B Lo
C51011: N °
Dy, 0. 010k — C51102?E> i ]t
10 b —— ——
2%’3#\/ X5R- GEEM 2 X5§;18§ \1/’ > >
SI LK_PART=SMC_RST -
PLACE_SI DE=BOTTOM

MR1* and MR2* nust

both be | ow to cause nanual reset.

Used on nobiles to support SMC reset via keyboard.
NOTE: Internal pull-ups are to VIN, not V+.

Debug Power

SMC Cryst al

SMC USB O ock require these crystal
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz

R511

w XTAL 12 A9%

0

"Buttons"

34 36 37 68

Circuit

SMC_XTAL_R

1%

1/2’\§:OW
1

s SMC_EXTAL

CRI TI CAL

3. 2X2. 5MV SM
12. 000M-HZ- 30PPM- 10PF- 85C

1 MNLs
10T

C5110 NaNC

N e

Ch111
PF

- QOG- CERM

GND_SMC_AVSS

@ﬁ NEW)FEH.Zmn
REE}:(EWDTH: .1 mm

[OOT> 36 98 45 52 68
AVREF 36 68

36 37 38 40 41 42

52 51 37 56 _OMC_BC ACOK

— SMC _BC_ACOK

a7 36 23 18 _SOMC_PNMVE_S4

SMC PME_S4_DARK L

70 53 26 opryCPU_PROCHOT L

6|D
51311 [ o

47RE ——
2BV T i

NPO- C0G- CERM 2
01 S
PLACE_NEAR=(6159. 6: 5SMV

72 37 15 (OOM} PM THRMTRI P_ L
o
>
._|
7S
37 36 CPU _THRMIRI P_3V!

CRI TI CAL

?158
MVBT3904LP- 7
DFN1006- 3

36 37 51 52

SOT-563 0%

SMC_PROCHO a6

R5158

SMC12 PECI

1/ SZ{SW
1

37 36 23 18

SMC_DP_HD L |'S NOT USED ANY MORE 36

PM_THRMIRI P_RAn A2 PM THRMIRI Bt 15+ -

SMC PME_S4_DARK L

Support

PP1VO5_S0

61 65 68

R5134
1 43 2

o
2 % ; QOG- CERM

PLACE_NEAR=G5150. 2: 5MVI

88 1115 16
17°37'53757 60

CPU_PECI o
Fron! To CPU PCH

70 36 CPU PEQI R N33,
To SMC NOSTUFF | 5%
1C5134 "
7PF 1

PP3V42_G3H

51 45 39 38 37 36 34 33 30 17
88 85 o1 52

68 65 64 63 60 42 38 34 20 15 _PP3V3_S4

el BBErge PP3V3 SO

30
50

24
46 44 43 43 41 40 39 3

R5167 100K 1 2

68 37 36 34

38 36

38 36 34

68 45 36

68 45 36

71 36 33

71 36 33

68 45 36

68 45 36

68 45 36

—WARE BASESTRUE™ <o e 2 % 37
o 5750 3 17 30 1515 5, _PPLVO5_SO
13 PM CLK32K SUSCLK R1 2 SMC CLK32K 36
e manm e — VW s Irroww sor 22D

68 45 36

52 51 37 36

36

36

37 36

SMC DP_HPD L R5168 100K . 2 o% LZ0W W 20T
5% 17 20W V- 20T
SMC_ONOFE_L R5170 10K 1 2
SMC SENSOR ALERT L R5172 10K 1 p S% 1720W W 201
SMC LI D R5171 100K1 p D% IT20W W 20T
SMC TX L 5173 10K 1 2 D% I720W W 20T
SMC RX_L 5174 100K 1 2 S% L720W W 20T
SMC_DEBUGPRT_TX_L. 5175 20K 1 , ©% I720W W 20T
SMC DEBUGPRT_RX_L 5176 20K 1 2 D% I720W W 20T
SMC TMVB 5__77 10K 1 2 5% 1720W ™M 20T
SNC TDO 5__75 1OK 1 2 5% 17 20W V- 20T
SNC TDI 5__7 10K 1 2 5% 17 20W  VF 20T
SMC TCK 5180 10K 1 p % 1720W W 20T
5% 17 20W V- 20T
SMC_BC ACOK R5187 100K 2
SMC _S5_PWRGD VI N 5192 100K 1 2 Ov% T720W WF 20T
SME_ I NT L 5193 10K 1 2 o% 1720w W 20T
5% 1720W ™M 201

CPU_THRMIRI P_3V3

R5117 100K 1 2

68 45

61 56 36

36 13

37 36

72 36 25 24 17

61 36

5% 1720W ™M 201
SMC_ROVBOOT
'R5188
1K L
;é‘éow
2 1
SMC PM &_EN R5198 100K 1 2
SMC_ADAPTER EN o185 10K 1 2 o% T720W M 20T
SMC _THRMIRI P 5186 10K 1 , ©% I720W W 20T
5% 17 20W  VF 20T
SMC _DELAYED PWRGD ~ R5191100K 1 2
5% 17 20W V- 20T
SMC_S4_WAKESRC EN  R5190100K 1 2
5% 1720W ™M 201

%K:II\:AISLT:R:JAA
SMC Shared Su
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SMC12 ADC Assi gnnents Thermal Alerts

40 30 30 om}—SMC_CPU HI | SENSE — SMC CPU HI | SENSE Q) %6 % 40

w0 s 35 o SMC_PBUS_VSENSE — sm; PBUS VSENSE amm s = o NGSTFE Hal|l Effect Pads
40 30 3 Bl | SENSE — BMON_| SENSE 26 38 40
oom—SMC BMON | SENSE  —  SMC BVON, | am 160

N_| SENSE — C NRUItSENSE e B

1T PCH SML1ALERT L 1

5% APN. 998-4692
w030 3 N_VSENSE — | N VSENSE ame g oM T TABLE PP3VA2_G3H .

J5250
= 50 20— SVC_BVON_DI SCRETE_| SENSEMC_BVON Dl SCRETE_| SENSE e 3 = CPUHYS AL L BFE 220 o M |
o1 50 26y SMC_CPU_| SENSE — SMC CPU | SENSE am e « R5217 SM

40 30 26y SMC_OTHERSV._HI ISENSE_- SMC_OTHERSV._ HI_| SENSE . +>—SMC_CPUHI_COVP_ALERT_L 1 100, noxtfo ol Exne R5%58

00 - SMC LID R LAAN f
1
2

=

34 36 37

w0 % soqmSMC_OTHER3V3 HI | SENSE SMC_OTHER3V3 HI_I SENSE (s s 0 150w 310 ole 5%

1
1 50 20 SMC_DDR_| SENSE — SMC DDR | SENSE ame = - 2t NC o ol B wnc R pH

w03 soqm—SMC_LCDBKIT I SENSE . SMC LCDBKLT | SENSE e 50 0 BVONHYS
s s qo—SMC_ADCL1 PD — SMC ADCl1 PD w5 R5213
— NAKE_BASE=TRUE

w s qom—SMC_ADC12 PD — SMC _ADC12 PD . «z@M/vy\/_‘ 1
— NAKE_BASE=TRUE 5%

56 30— SMC_SSD_| SENSE = SMC_SSD_| SENSE a0 v =

s s qom—SMC_PP3V3S0 | SENSE SMC_PP3V3S0_| SENSE am s R5216
2

P SMC_CAMERA | SENSE . SMC CAMERA | SENSE 20 0 a2 CPUTHVENS THM L . 100 PART NUMBER | QTY DESCR PTI ON REFERENCE DES | CRITICAL BOM CPTI ON
oS CAVERA | SERSE — SMo CRVERALSENSE  om 43
e SMC ADCL6 PD — SMG_ADCI6_PD o o YV CPUTHRM_THRM SMC 677-0912 1 | suBAssy, PCBA HALL EFFECT, J44 J5250 CRI TI CAL

— NVARE_BASE=TRUE 1/ 20w
a1 20 26 ¢oom—SMC_PP5VSO0_| SENSE SMC_PP5VS0_| SENSE Ty w4 . R5214 639- 4502 (J44 HALL EFFECT BOARD) REPORTS TO 677-0912
11 3 oo SMC_CPUDDR | SENSE  — SMC CPUDDR_| SENSE am v 5 “ H ALERT L 2| CPUTHRM ALRT: SMC

2 50 20 SMC_PCH_| SENSE — SMC_PCH | SENSE am e a R5220 5"
2

42 38 36 SMC _CPU VSENSE — SMC _CPU VSENSE 36 38 a2 a3 TBTTHVENS THM L 1 TBTTHRM_THRM SMC
< — WVAKE_BASE=TRUE <M {RE> W\, (
v 0 mySNC_LCDPANEL I SENSE — SNC I COPANEL ISENSE (e uBw Speci fy one of these BOM GROUPs.

iz 9 50y SMG CPU_| MON_ I SENSE_— SN _CPU | MON_ | SENSE @me e . TBITHVENS ALERT L . TBTTHRM ALRT: SNC BOM GROUP BOM OPTI ONS
22 50 ssqmp—SMC_TBT_| SENSE — W%NE_B;'SBEI | SENSE o6 38 42 %ZBW CPUTHRM BOTH CPUTHRM_THRM SMC, CPUTHRM ALRT: SMC

201 CPUTHRM THRM CPUTHRM_THRM SMC, CPUTHRM_ALRT: PU
SMC12 Pi n Assi gnne nts CPUTHRM ALRT CPUTHRM_THRM PU, CPUTHRM ALRT: SMC
w8 36 4_ASE_ScL 4_ASF 5 s CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU

2l = ) TEST=
w2 NC SMBUS SMC 4 ASF SDA NC SNBUS SNC 4_ASE_SDA 4, s
2R S 2ot S RE BASESTROE  NO TESISTRE
NC_BDV_BKL_PVWM — NC BDV BKL W [ SMC_SENSOR ALERT L geomy 2 o
o e = NO_TEST=TRUE o Specify one of these BOM GROUPs.
. YS_LED — YS LED . s is s e 2s 3 0 1y PP3VA2_G3H
NC SMC SYS Ne_Sve SYs e 4320y _PP3VA2_GB o = SO T oS

BASESTRUE ~ NO TEST=TRUE
a8 36 X_THROTTLE L X_THROTTLE L w6 8
I o e e BTk — o232 o sor X AILCE N

38 se e A RREBASE=TROE— No TEsT=TRoE—— = *° 10K TBTTHRM THRM TBTTHRM_THRM SMC, TBTTHRM ALRT: PU
e T — 3 SM: S (;EIS_T il o g’é?ow TBTTHRM ALRT TBTTHRM_THRM PU, TBTTHRM_ALRT: SMC

—=TPREBASESTRUE —NO TEST=TRUE 2
wew NC SMC FAN 1 TACH — NC SMC FAN_1 TACH ——  wa e BOARDI D e HoRD D S OARDI D 16 o PTHLT TOTTI AT S
3 36 NC_ SMC 5VSW PWR EN _— NC SMC_5VSW PWR_EN 36 38 38 36 38 36 — \E )

— WARE_BASESTRUE NO TEST=TRUE VAKE_BASE=TRUE | e =
s 35 NC_ SMC FAN 5_CTL — NC sSMC FAN 5NOCTLS 36 38 1R5233

— WARE_BASESTRUE — NO TEST=TRUE
ég‘;w L Requires EMC1412-1 or EMC1412-2 instead of EMCl412-A, new APN needs to be created.

w3 NC SMC BIL BUTTON L — NC SMC Bl L _BUTTON L 36 38
e e AR BASESTRUE— NO TEST=TRUE

NO_TEST=TRUE .
w5 NC_MEM EVENT_L — NC NEM EVENT L | SMCBOARDI D: 8
= WARE_BASESTRUE  NO TEST=TRUE =
a3 NC SMC T101_COM 1 = NCSI\/ITZTlOlCCMTT 36 38
NC_SMC _ACTUATOR DI SABLE_LNC SMC ACTUATO? DI SABLE L 36 3s
) TEST=TRUE

38 36

PP3V3_S4 19 20 54 7 98 42 a0 09 04 65

R5230 IR5282
o Im>—SNC POH SUSWARN L 10\ 2 PCH SUSWARN L o S4 SMC Wake Sources &
1/5’\’%:/8W 2201
o¥b1 05 8 03 00 42 0 57 24 20 1o __PP3V3_S4
R5231 % 35 54 20 [T SMC PMVE S4 WAKE L — SMC PVE S4 WAKE L g 25 2 3 5 .
. P L 1.9, 2 PCH SUSACK_L ame s @D SMC_PMVE_S4_WAKE_L I
— 5%

U\goW o 50 0o _SMC W Fl_PWR_EN R5295 10K 1 2
057801 A%

5% 1/20W ©MF 20T

NOSTUFF
SMC_SENSOR PWR EN [ — 2% géﬁi@ Em =N DN o 10 2 2 _SMC_SENSOR PVR_EN R5294 10K 1,2
00 403 20 _SENSOR_ = 20 0 10 a0

5% 17 20W M- 201

NOSTUFF

sa38 3 _OMC W FI__PWR EN — SMC WFI_PWR EN 36 38 63
~MAKE_BASE=TRUE —

336 _SMC ADC16_PD
a3 _SMC_ADC12 PD
a3 _SMC ADC11 PD

Top Bl ock Swap

100K 100K 100K SMC RESET L syussren
5% 5% 5% camuminz

62 64 65 68 77 20w 20w 20w .
PP3V3_S0 ¥ 6 S NEILER SMC Pr oj ect Support

122110 % 57 3 _GND_SMC,_AVSS Xm_gggzgz d} Appl e | nc. <SCH_NUM>| D
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LYNX PO NT LP SO "SMBus 0" Connecti ons SMC SMBus SO Connecti ons SMC SMBus "5" G3H Connecti ons
waARURT R, PRS0 waARUHERY, PRS0 ey PP3VAZ. GOH
LYNX POINT LP R5300") ['RS301| oM Redr i vef oon RO sMe R5350)  ['R3351 Internal DP sMe R5380' |'R5381 Battery Charger
U0500 vsfhS 2 how | (e 1e Ghoc FeAD: 0xCD) U5000 ffsow (58390 U5000 2303 flow | 1516259 - U7100
( MASTER) 201, 2201 ) ’ ( MASTER) 5201 ( MASTER) 25"1:2 5201 (Wite: 0x12 Read: 0x13)
w019 10 1 SMBUS _PCH CLK SMBUS_PCH CLK 1o w0 o2 3 3 SMBUS_SMC O SO_SCL _ SMBUS SMC 0_SO_SCL . 4 o o = 39 2 SMBUS_SMC 5_G3_SCL _ SMBUS SMC 5_G3_SCL 5
72 58 53 NARE_BASE=TRUE &3 o8 7% “VARE_BASE=TRUE = 8 76 7 & MARE_BASE=TRUE = 5388 %
w0 19 10 1 SVMBUS_PCH DATA SMBUS_PCH DATA vt 1o w0 o2 3 3y SMBUS. SMC O SO_SDA _ SMBUS SMC 0_SO_SDA 4 o, o2 = 3 o SVBUS_SMC 5_G3_SDA _ SMBUS SMC 5_G3_SDA , 4,
72 58 53 NARE_BASE=TRUE &3 o8 7% “VARE_BASE=TRUE = 8 76 7 & MARE_BASE=TRUE = 5388 %
J I| L I| L
Battery
VRef DACs
U2200 Battery J7050
(Wite: 0x98 Read: 0x99) - . (See Tabl e)
: ) Battery Manager - (Wite: Ox16 Read: 0x17) SMBUS SMC 5 G3 SCL
19 16 12 SMBUS PCH CLK — = BRN
v 1 71 SMBUS_PCH_DATA — = SMBUS SMC S GB SDA g5
Bl = .
]
Mar gi n Contr ol )
U2201 SMC SMBus "3" SO Connecti ons
(Wite: 0x30 Read: 0x31)
13 43 5 SMBUS_PCH QLK = snEBEHEHHR PSS SO
1 4 1 SMBUS PCH_DATA = Internal DP saJrr‘xlstng LaD
- sic rogqy] Lrego1
Par ade T-con - (0x10- 0x2F or 0x30-0x4F) Y Y uUs5000 1/‘28\07\72 ;é‘éow
XDP Connectors (MASTER) 2012 [2201
J1800 _ s SYBUS SMC 3 saL
(MASTER) SMC SMBus S3 Connecti ons B
w19 14 14 SMBUS_PCH QLK — |
w13 14 14 SMBUS_PCH_DATA — o5 65 60 42 10 10 15 PP3V3_S3 X29 Tenp (on RI O
) TMP105: J9510
SY e R5370'| |'*R5371 Trackpad (Wite: 0x92 Read: 0x93)
i i J4800 SMBUS SMC 3_SCL _—

Us000
( MASTER)

3
1/ 2§,¥V ow

201, 2201

SMBUS _SMC 2 S3_SCL

(Wite: 0x90 Read: 0x91)

o8 30 30 3.2 SVBUS _SMC 2 S3_ SCL
76~ MAKE_BASE=TRUE

SMBUS_SMC 2_S3_SDA

o URHSEN 2 52D

LYNX PO NT LP SO "SM.i nk 0"

paf 5], PR3 SO
R5310'| |'R5311
LYNX PO NT LP S 2K oK
uo500 1 2%‘@ i[,é‘éow
( MASTER) 201, 2201
21 SML_PCH O CLK
VARE_BASE=TRUE
21 SML_PCH O DATA
VARE_BASE=TRUE

Connecti ons

34 36 39
88 76

34 36 39
58 76

SMBUS_SMC 3_SDA 2 3

TBT & MLB Prox

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

SMBUS_SMC 3_SCL -
SNMBUS_SMC 3_SDA -

SO Connecti ons

SMC SMBus
puERRlHEE, PRV SO
SMC
us000
( MASTER)

. SMBUS SMC 1 SO_SCL
3 NARE_BASE=TRUE

R5360"
2.0K

5
1/ 2 i[,é‘éow

R5361 Fi ot
s

201, 2201

;3 SMBUS SMC 1 SO_SDA

CPU, Mem Airflow,

ack Prox

EMC1704-02: U5870
(Wite: 0x98 Read: 0x99)

SMBUS _SMC 1 SO_SCL
SMBUS SMC 1 SO_SDA

14
# NIARE_BASE=TROE

LYNX PO NT LP SO "SM.ink 1"

LYNX PO NT LP
uo0500

(Wite: 0x88 Read: 0x89)
30 36 32 14 SMBUS_SMC 1_SO_SCL —

Connecti ons

ALS

J4002
(Wite: 0x72 Read Ox73)

— SMBUS SMC 1 SO SCL
— SMBUS SMC 1 SO _SDA

20 %32 11 SMBUS SMC 1 SO_SDA—

dl

SMLink 1 is slave port to
access PCH.

SYNC MASTER=J44

SYNC_ DATE=08/ 12/ 2013

TTTLE

SMBus Connecti ons

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

2

<SCH_NUM-| D
<EALABEL>




8 7

3

2

65 57 55 54 53

58 52 51 40 25
68 65

CPU Hi gh Side Current Sense (

Gain: 100x, EDP: 9.5 A
Rsense: 0.003 (R5400)
Vsense: 28.5 nV, Range: 11 A %%

B4 PP3VE SO

| COR)

a3 a2 a1 3

SMC ADC. 00

a1

OTHER 5V Hi gh Side Current

1C5401 (to CPU High Side Threshold
o e o/1U;: Alert circuit)
v 2 g\" PLACE _ NEAFrusooo E2: 5MM
PPBUS_S5_HS COMVPUTI NG - B2
PLACE_NEAR=U5400. 5: 10MV us5400 BYPASS=US400. 3: 5MM R54
ISNS HS COVPUTING N 5| | %0 our QPUHI_1 OUT 53'3 SMC CPU H_ISENSE gy 0
100x 1/]2/W
2 1SNS HS COMPUTING P 4]+ rerll 4 |1R5405 1 1C5409
15K — 200 2UF
PLACE_NEAR=U5400. 4: 10MM ap 20w 2 536
= o CRITI CAL ™ 2201 01
PLACE_NEAR=US000. E2: 5MV
NI WERR-us400. 6: s
= = D AV

36 37 38 40 41 42

Sense (I GBR)

Gain: 100x, EDP: 7 A
Rsense: 0.003 (R5410) or Rsense SHORT
Vsense: 21 nV, Range: 11 A os a0 42 41 40 _PP3V3_S4SW SNS SHERLENS 5 s
SMC ADC. 07 1C5411
© = %F OTHERRC: YES
PPBUS S5 HS OTHERSY Vi 2 g\n PLACE_NEAR=U5000. Ad: 5MM
65 56 PLACE_NEAR=U5410. 5: 10MV
—‘—l = us410 R5419
R5410 *[3x 1 SNS HS OTHERSV N | N ! ’\5%72014(1;,— HS OTHERSV_ | OUT A 23K SMC_OTHERSV HI_| SENSE g, s 50
oM T T 1% 100x %5
Short Rsense oo, oS0 S LSNS HS OTHERSV P 4 i rerl1 | 1R5415 1/2%c1?w 1 ?42]02
0y
. GND 15 éz
ooy epPPBUS GBH | PLACENEARELSA10.4:10MM < %20‘” 2 xgm OTHERRC: YES
PLACE_NEAR=U5000. A4: 5MV
gl”‘?'lEo%lLSNS QEA'_C'EEIIQ\I'EA%F 410. 6: 5MV B
= = G\D_SMC_AVSS 26 97 38 40 41 42
OTHER 3. 3V Hi gh Side Current Sense (I BR)
Gain: 200x, EDP: 5 A
Rsense: 0.003 (R5440) or Rsense SHORT
Vsense: 12 nV, Range: 5.5 A 65 60 42 a1 40 _PP3V3_S4SW SNS g{LkA!SEsglLﬁszt’}ll? 3: 5MV
SMC ADC: 08 1C5441
UF OTHERRC: YES
mw T, %%gw PLACE_NEAR=U5000. B5: 5MM
65 56 PPBUS S5 HS OTHER3V3 PLACE_NEAR=U5440. 5: 10MV
R5440 13 |§7&3 HS_OTHER3V3_N lIJSfZ‘llg 315é§|g9
- 5 5813% 5[ N 25(():60)( ouT HS OTHER3V3_| OUT 1A Y SMC_OTHERSVS HI | SENSE g, 56 38
Iw 1/ 20wW
Short Rsense gg, oQ 52/ SNS HS OTHERSVS P4 fin REF[1 | R5445 2%(1? 1 §5424bg
0y
PPBUS GaH PLACE_NEAR=U5440. 4: 10MM G\D yé‘éow 2 550‘1
58525140 25 _oggttBUS GSH | ~ 1
OTHERRC: YES
HERl SNS PLACE_NEAR=U5000. B5: 5MV
Sk ks THERSN 000, 0. sua
= = GND_SMC_AVSS 36 37 38 40 a1 42
LCD Backl i ght Current Sense (IBLC)
Gain: 100x. EDP: 0.9 A
Rsense: 0.025 (R7700) Ig\%ADliLSEI\EO 3 5MM
Vsense: 22.5 nV, Range: 1.32 A o5 60 a2 a1 40 _PP3V3_SASW SNS ASSS
SMC AD: 10 JiCE450
UF DRC:
"’W T ggg\" IELOAéEfNEAFyLEJsSUUU B6: 5MVI
PLACE_NEAR=U7700. 2: 10MV
- ug/f,z?g R5459
o | SNS_LCDBKLT_N shn | SCo T out 1 SNS_LCDBKLT 1 QUT 1% 23%  SVC LCDBKLT I SENSE gy o 0
100x s
- I LCDBKLT_P 4l rerlt { |'R5455 " |1 Cc5459
6, 04K — 200 2UF
PLACE_NEAR=U7700. 1: 10MV a\D 1%20W 5 xg
LOADI SNS o~ 5201 01
CRI'TI CAL
IFTL%éE N§AF&US450 6: 5MV IEI%E%(E:AFXES%OO B6: 5MM
= = GND_SMC_AVSS

36 37 38 40 41 42

68 65 58 52 51 40 25

PBUS Vol t age Sense & Enabl e (VPOR)

Gain: 0.167x
Vnomi nal: 12.6 V,
SMC ADC: 01

&ngbl

Range: 19.7

8% GRR VRedse

50 38 35 [T SMC_SENSOR _PWR_EN

XViB480
PPBUS_G3H

Char ger
Rsense:
SMC ADC: 02

PLACE_NEAR=R5400. 1: 10 MM

DC I n Vol tage Sense & Enabl e (VDOR)

Gai n: 0.148x
Vnom nal : 16.5 V,
SMC ADC: 04

Gngpligp \%:'elnnAgsspggent .

o1 13 (TR PM SLP_SUS L

1542 PBUS SO VSENSE I N

v CRI TI CAL
480
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
R5482!
S sl 100K
s 1180
1 @ b5,

1

@

PLACE_NEAR=U5000. E1: 5MM
3 PBUS SO_VSENSE

R5488*
< 27. 4K
5 %,{:1%"‘7
\Q:ﬂ: b5, Rehevenin = 4573 chns
P- CHANNEL SMC _PBUS VSENSE oo s 3
PLACE_NEAR=U5000. E1: 5MV
R5489'| |
B gk 4 1 G482
WS T, o3
ANEE
PBUSVSENS EN L_DI V G\D_SMC_AVSS

Range: 22.29

PLACE_NEAR=U5000. E1: 5MM

CRI TI CAL

\%

6 DCI NVSENS EN L

PPDCI N_G3H | SOL

65 52 51

I

1%

1/2h§,_ow
1

15429

ig%oopp

GND_SMC

SMC _DCI N_VSE|

R5492!
100K
%
1
b5, [ PLACE NEAR-US000. B3: 5MV
3 DCIN_S5_VSENSE
R5498!
31. 65
wipl
402,| Rthevenin = 4573 Chns

PDCI NVSENS _EN L_DI V GND_SMC_AVSS

PLACEiNEAR:USOUU. F2: 5MM

AVSS

4
R54911
10%§
il
Charger (BMON) Current Sense (I
Gain: 36x, EDP: 8 A
0. 005 (R7150)
PLACE_NEAR=U5000. F2: 5MV
R5429
« @ CHGR_BIVON 130082 SMC BVON | SENSE o e

PBR)

36 37 38 40 41 42

PLACE_NEAR=U5000.
1
RRARY L |1 5499
s T
21522 8361

NSE oD 3 8
B3: 5MM

PLACE_NEAR=U5000. B3: 5MV

DC-I N (AMON) Current

Charger Gain: 20x, EDP. 4.6 A
Rsense: 0.020 (R7120)
SMC ADC: 03

PLACE_NEAR=U5000. F1: 5MM

Sense (I DOR)

R5439
= > CHOR_AMON OAR2_oSMC DCI N I SENSE oo 56
1%
1/ W
%" |1 csa39

ié/oopp

GND_SMC_AVSS

PLACEiNEAR:USOUU. F1:5MM

36 37 38 40 41 42

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
117S0008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5419, C5449 OTHERRC: NO
117S0008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5459 LOADRC: NO

ﬁ\&\lc NVASTER=D A4 SYNC_ DATE=08/ 12/ 2013
e - =
Power Sensors: Hi gh Side

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_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
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7

4 3

PCH 1. 05V Current Sense (

| C1C)

Gain: 500x, EDP: 5 A
Rsense: 0.001 (R7640) or Rsense SHORT
Vsense: 5 mV, Range: 6.6 Ass o 410 PP3V3 SASW SNS

EPARENZ, . 5. swm

SMC ADC. 19

7 57 MD—SNS 1V05_SO_N 5N

CRI TI CAL
LQADI SNS

1C5560
f— ggo}up LOADRC: YES
> g\" PLACE_NEAR=U5000. H2: 5MM
R5569
P1VO5S0_I OUT 1 Ao SMC PCH I SENSE gy ae a0
1/]2/W
IR5565 1C5569
20K % L 200 2UF
20w 2 X5R
M 8361
2
PLACE_NEAR=U5000. H2: 5MV
NOSTUEF LOADRC: YES
_PLACEiNEAFhUSSGO. 6: 5MV
= D AV 55 37 38 40 41 42

DDR 1. 35V S3 (CPU & Menory) Current

Sense (I MO

Gain: 100x, EDP: 9 A
Rsense: 0.002 (R7450) or XwW450 DDRI SNS )
Vsense: 21 nV, Range: 16.5 A g i -PP3V3 SASW SNS BYPASSELBSTO. 3: 5M
SMC ADC: 09 1 C5570
o TUF
T 48% DDRRC: YES
V+ 2 ECV' PLACE_NEAR=U5000. A5: 5MVI
PLACE_NEAR=XWF450. 2: 10MV 955140 R5579
o > NC 1 SNS DDR S3N_sin 24 o I SNS_DDR_| QUT % P35 _sMc DDR 1 SENSE o 5
NC | SNS_DDR S3P 100x 1 vBw
75— NG | SNS DDR S3P 4 i rerll ¢ |'R5575 iy B CBSZZJ?
PLACE_NEAR=XWZ450. 1: 10MVI D g%lgw T g‘j“é%
X
CRI TI CAL o~ 5201 0%01
PLACE_NEAR=U5000. A5: 5MV
DDRI SNS NOSTUEE ODRRC: YES
L _L PLACE_NEAR=US570. 6: 5MM
GND_SMC_AVSS 36 37 38 40 a1 42

CPU DDR 1. 35V S3 (CPU Only) Current

Sense (I MLC)

Gain: 200x, EDP: 2.5 A
Rsense: 0.005 (R5510) or Rsense SHORT
Vsense: 12.5 nV, Range: 6.6 A 33 -PP3V3_S4SW SNS EPARLENS0 5 5w
SMC ADC: 18 1C5510
o ? o/ZLUF
T, 8% LOADRC: YES
Vi 2 o2y PLACE_NEAR=U5000. H1: 5MV
65109, PP1V35_S3_CPUDDR PLACE_NEAR=U5510. 5: 10MM U5510 R5519
13, NA2
- R5518 L DDR N sy N0 ISNS_CPUDDR [ oUT 1% 3% _svec cPupbDR 1 SENSE o =
2 200x %
Short Rsense 1 W 1/ 20w
v <& 1 | SNS_CPUDDR P 4 ! 1C5519
0612- SHORT 3T 7 | N+ REFLZ g ZR(?I?]_S 200 _|” gooézzup
PLACE_NEAR=U5510. 4: 10MM 9 T, 6.3V
0135 _gPPLV35 S3 | GND 2/%0w 2k
55 22 21 _‘— N 2 1 0201
L DI SNS PLACE_NEAR=U5000. H1: 5MV
CR% CAL £ _PLA: %ET}gIE!A:FtUSSIO. 6: 5MM LOA » YES
= = GND_SMC_AVSS 36 37 38 40 a1 42
3.3V SO Rail Current Sense (1 R3C)
Gain: 500x, EDP: 1.0 A
Rsense: 0.005 (R5520) or Rsense SHORT LRARLENS ) 5. swm

Vsense: 21.5 nV, Range: 1.32 A

PP3V3_S4SW SNS

a2 41 40
65 60

SMC ADC. 14

1C5520
o TUF
77 68 65 I }-QVI LOADRC: YES
B Vi 2 PLACE_NEAR=U5000. B1: 5MM
#4°_guPP3V3_SO PLACE_NEAR=US520. 5: 10MM U5520 402 R5529
nia s, NAw
o aur FO52Q15 I SIS PRIVSSO N |, "N orle Lisns pravaso tour %2R svc pravaso | SENSE prmy e o
2 500x 1%
Short Rsense 1w 1/20W
vo12. sulft 5o | SNS PP3V3SO P 4l el g 'RE525 % | ¢5529
PLACE_NEAR=U5520. 4: 10MM D % 0w Tz %”é%/
os 00 _ugpPP3V3_SO_FET N - i 85,
LQOADI SNS PLACE_NEAR=U5000. B1: 5MV
£ PLA;E}&IEER:USSZU. 6: 5MM MT
= = GND_SMC_AVSS 36 37 38 40 a1 42
5V SO Rail Current Sense (I R50)
Gain: 500x, EDP: 1.0 A
Rsense: 0.005 (R5530) or Rsense SHORT LOADI SNS
Vsense: 23.5 nV, Range: 1.32 A e« g PP3V3 SASW SNS BYPASSSLRSS0. 3: 5w
SMC ADC. 17 1 C5530
« == Qpot UF LOADRC: YES
L > Ejé\" PLACE_NEAR=U5000. GL: 5MM
pEn =PPSV SO PLACE_NEAR=U5530. 5: 10MM U5530 R5539
@& s
T R5538 2.1 sns_pPsvso_N sha NOHL L ISNS PPsvso_ L ouT 1% 3% _swe ppsvso 1 sEnsE o =
0 500x 8
Short Rsense 1 W 1/ 20w
os1z. sk o171 SNS_PPSVS0_P aline ReFlL | 15Rg?35 % _iC552%§
PLACE_NEAR=US5530. 4: 10MVI @D ow 2 2‘”
XSR
oo _agpPPOV SO FET | — ~ Y6 53651
PLACE_NEAR=U5000. G1L: 5MV
LOADI SNS LOADI SNS LOADRC: YES
£ PLACE_NEAR=U5530. 6: 5MV
= = GND_SMC_AVSS 36 37 38 40 a1 42

CPU Fi xed Current

Sense (1 C0C)

Gai n: 219.33x, EDP: 40 A
Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Vsense: 15 nV, Range: 40.12 A
SMC ADC: 06
R5545 punBUEYE P PPV SO LOADI SNS
P lsnst P iA 42K wauBIRREHT LOADISNS i
7 50 Emy—CPUVR L CE5A0
PLACE_NEAR=R7310. 4: 5MM 01, LOADI SNS UE
NG_XNET_CONNECTI ONETRUE 17 LOADI SNS CRI TI CAL 0/1
LOADI SNS el B5542 ) UIS:—,%40 f ECV' LOADRC: YES
vemn CPOWVR IsNs2 P %325 [cpuvr isns P R Lopuvr isns RP ], :
PLACE_NEAR=R7320, 3: 5MV m 1% v+ X
NO_XNET_CONNECTI ON=TRUE 1/ 16W 1/ 20W 3
LOADI SNS 2 1 -
R5547 R5543
- 1N R A2k LR .| cPUVvR 1SN R N —
PLACE_NEAR=R7310. 3: 0. ey X
No[gﬁc;:'x\\géﬂ =T 1/ 17RP5?(44 R5541 2@%':': I;%EDB\%A YES o
R% LOADI SNS 0, %%A’w 1 715K2 PLACE_NEAR=U5540. 4: 5MM —
1o oy CPUVR I SNS2_ N 2% \f%z halH = GND_SMC_AVSS 26 57 38 40 a1 2
ROV AIME 060 1 R BRiecn av-tre » RSN RecT on=TrRUE
LQADI SNS 0%2 - NO_XNET_CONNECTI ON=TRUE
SSD Current Sense (| SDC)
Gain: 100x, EDP: 5 A (16.5 W oo PP3V3 SASW SNS g )
Rsense: 0.005 (R5580) BYPASS=US580. 3: SMM
Vsense: 25 nV, Range: 6.6 A 1C5580
SMC ADC: 13 o - gg%}u‘:
PP3V3 SOSW SSD V+ 2 %EQM PLACE_NEAR=U5000. C2: 5MV
65 30 PLACE_NEAR=U5580. 5: 10MV
= g (5520 50
R§5o%8 i L slin - scro our |6 |1 SNS SO SSD | A4 R3%  _sMc ssD | SENSE 26 0
e 100x % —
10750241 0612@/2 2| SNS SSD P 4l rerll 4 ['R5585 veEl CESZ%g
ORI TI CAL PLACE_NEAR=US580. 4: 10MV @D %%IZW T 205,
o s _agpPP3V3_SOSW SSD_FET | yé &R
CRI TI CAL N 2 1 .
PLACE_NEAR=U5000. C2: 5MV
£ 'F}%E%EER:LESSU. 6: 5MV
= = GND_SMC_AVSS w5 57 38 40 41 42

CPU Hi gh Side Current

Gai n:
Rsens

any

100x
e: 0.003 (R5400)

sna
sno

9 5 ¢4 ¢2 ¢1 20 PP3V3_ S0
234 38 5 5

(1 COR) Threshold Al ert

B . 172
CPUHYS — L—
1C5551 20%,
OOQIUF bt
—‘E 560t SR R5553
CPUHYS el CPUHI_COVP EB | 1350K2
Trip Target on CPU High current: 2.5 A IR5554 CPUHYS 1%
Hysteresis Circuit: %$4K R?§K56 U5551 ME' 42
Vref = 0.737 V Sow 1 2 EI NG S%1365541T cPUHYE
Vth = 0.616 V -> 2.054 A on CPU High current 5201 % 1 cCoOVP OUT
A4 = 0.771 V -> 2.571 A on CPU High current 1/201W CPLH
Hysteresis Margin = 0.518 A CPUHI _COVP_VREF 4]
CPUHYS 2
'R5555
84. 5K 1
Heow CPUHI _| OUT_R CPUHYs SMC_CPUHL_COVP ALERT L .
20t NOSTUFF
1 C5552 U5552 bz
G |t
L NOSTUFF L CPUHYS 5 égg’ SYM VER 2
R5557 R5552 2
2750w %0w = HeT s
50201 50201
2| BMON_I OUT_D L
NOSTUFF
A
SV 201
RB5217S- 30§Z
o [T CPUHI _| QJ
lSYNC MASTER=J44 SYNC DATEZOS’ 12, 2013
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON P"éLt r Sensor S: Load Sl de
117S0008 2 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5569, C5519 LQADRC: NO -
117S0008 RES, MIL FLI M 100K, 1/ 16W 0201, SMD, LF C5529, C5539, C5549 LOADRC: NO d} Appl e I nc <SCH_NUM>| D
117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5579 DDRRC: NO ® <E4L ABEL>
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THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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CPU Hi gh

Si de (1 COR)

Peak Detection Support

R5660 R5666
20 20 24 15 $2 82 94 8 §1 3°_PP3V3_S0 147 5 7l SNS CPUHI GAIN R P 1 2 ISNS CPUHIGAIN P oo 77
47 46 4a 43 a2 41 43 35 35 37 LY, PLACE_NEAR=U5G60. 6: TOMM~ \_y, TUFE
1720w 1 1720w NS
3 |1?|§662 o1 R5667
CEGGO oow 7" | p1 2
2%1 - ) 1/5A)W
- R5668 o
Asw s LSS PN AN ik A 2 LSS GUIGUAN gy
— - i 18w TUFF
'R5661 o R5669
PLACE_NEAR=R5400: 10MM ) Jgg‘éléw e | SNS HS COMPUTI NG N1 0,
Vi D ACE-NEARSUB 660, 6 TOMM MAASEE
CKPLUS_WAI VE=Ndi f Pr_badTer m uUs660 R5665 2201 1/ 20W
NAZ 0201
77 42 40 [T | SNS_HS COMPUTI NG P 50N Iscmloou-re J SNS CPUHI GAIN OUT 1 2 ISNS CPUHI GAIN OUT R
CRI TI CAL 1/52"@\,\/ 566 In battery discharge scenario negative voltage will be
77 42 a0 | 1 N 4 1 1 1 . ; N
Thunderbolt TBT Current/ Vol tage Sense (1 HSC/ VHSQO) v 200x R Re664 ofby AV present on INe/- pins with INA output voltage decreasing
Gai n: 200x. EDP: 2.8 A XWE640 T CKPLUS_WAI VE=Ndi f Pr_badTer m @D 5% 0w > 200” rom 3.3V with increasing discharge current.
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 E%E%EAF&MGAU 2: 10Mv ~ % 5301
Vsense: 14 nV, Range: 3.3 / 1 ISNS TBT IVIN 1 | SNS_TBT_| VOUT l T NOSTUEE SENSE+ pins of EMCL704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640.1: 10 MM 1/5A’W L é héAFruseeo 6: 5MM L Thi s devi ation has been designed in our Peak Detection circuit.
375—0 = = Wth 10UA sink: 0.125A - 2.1A -> 13nV - 83 nV
65 60 42 41 a0 _PP3V3_S4SW SNS TBILSNS /0. 5. svu Wth 20UA sink: 0.125A - 2.1A -> 23nV - 92 nV
L R0 Battery BMON Di screte Current Sense (I POR) & Threshold Al ert
) T, ?8 PLACE_NEAR=XW5640. 2: 10MV IEATR(,:\‘ YFI;S Gain: 50x. EDP: 8 A
PPV TBT v TBTI SNS CE_NEARELE000. A8: SMM Rsense: 0.005 (R7150)
#E P PLACE NEAR=US640. 5: 10MM lIJ564iO R5647 R5649 Vsense: 50 nV, Range: 13.2 A
R564Q 122 LSNS TBT N v %0l | JiSNs TBT 1our 1 A2 gSMC_TBT_I SENSE gy o 0 SMC AD: 05 NOSTUFF
200x 5% C5673
Short Rsense 1M§v . 1 SNS TBT_P e rerlL | 1R5645 A 1C5649 %950 01 o PP3V3_SO 0. 22LF
0612- SHORT 517 - gf-{ZUF prudERRELT v 1|2
_— - . G\D t/
2; ig PP3V3 S4 PLACE_NEAR=U5640. 4: 10MV ~ ygéOW 2 6%01 1 CEGU?:]_ ig
% —1
TBTI SNS '\%Lﬁnmwusew 6: 5MV TR ESs 000, A8: 5w —‘I? -g:‘axsg R5673
1
GND_SMC_AVSS 36 37 38 40 a1 a2 BYPASS=U5671: 3MV 1 255K
— BMON COWVP_FB 2
LCD Panel Current Sense (|LDC RB674 BONHYS Y,
R5674 R5676 BVONHYS 1/ %W
Gain: 500x. EDP: 1 A 200K 28K Us5671 N%b%':
RSENSE: 0.005 (R8320) or Rsense SHORT LOADISNS %ow 1 2 3], 5 MOP6541T  Bvowkys
Vsense: 5 nV, Range: 1.32 A s 6042 a1 20 _PP3V3_SA4SW SNS o 5201 Y5 SC70i5 BVON COMP OUT
SMC AD: 21 1C5620 CHGR_ CSO R P/ N are swapped on purpose BMON COMP VREE 201 "
I pu— ?S}UF LOADRC: YES to neasure Battery di scharge power - 2
v \ PLACE_NEAR=U5000. A7: 5MV into system 1RB;'/,06\‘;N§
lIJEIA(SZ%(i) R59329 Trip Target on Battery current: 3.5 A ?%ova =
7 52 T I SNS LCDPANEL N 5fin SC70 ~ our |6 | SNS_LCDPANEL | QJTl '& SMC LCDPANEL _| SENSE Flon)) ST Hysteresis Circuit: (BMON | QUT_R BVONHYS SMC_BMON_COVP_ALERT L 38
500x Iy Vref = 0.854 V 2401 NOSTUFF
77 62 (rmy— L SNS_LCDPANEL P 4)ine reFll_4 |'R5625 w1 C5629 Vth = 0.758 V -> 3.031 A on Battery current 1C567 ngg&g Df3
51K f— 200 2UF Vtl = 0.887 V -> 3.549 A on Battery current = [ nostorr BVONHYS o UF DENLO06HA
GN\D 2/%ow 2 & \ Hysteresis Margin = 0.518 A 1 1 2 %g SYM_VER 2
o Y6 8361 0RSG77 (I)?5672 2
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MM IEI%E B 00. a7: 5w iz%ow iz%ow = e ™ sz
= = GND_SMC AVSS %6 a7 30 40 41 2 BVONI SNS 20201 20201
2| BMON_I QUT_D =
C5670 1 =
X’ NOSTUFF
CERMX
Canera (S2 Controller) Current Sense (ICM) ence BT D501 EZ
Gain: 500x. EDP: 0.82 A ASS= RBSZlZS— 30
Rsense: 0.005 (R5610) or XWs610
Vsense: 4.1 nV, Range: 1.32 A v
SMC AD: 15 US670 BMONRC: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m | NA213 R45(53379
o CHGR CSO R P slin | 'Scr0 >aur [6 BMON | OUT 1% 33K sve BvON DI SCRETE 1 SENSE
CRI TI CAL 1/1A)W BMONRC: YES
215 PP3V3_S3RSO_CAMERA — 75 CHGR CSO R N N+ BOx  REFLL IR5671 2@2 1C5679
i = LOADI SNS CKPLUS_\WAI VE=Ndi f Pr_badTer m 15K PLACE_NEAR=U5000. A3: 5MM 20022UF
w0012 m 1o _PP3V3_SASW SNS BYPASS=U5630. 3: 5MM ap Sow 2 xgé‘/
~ 0201
w21 _PP3V3 _S3RSO CAVERA — 1 C5610 BVONI SNS 22 e PLACE_NEAR=US000. A3: SMM
V= % DBTH=0 175M1 o —— Ot LOADRC: YES T PLACE__NEAR=US670. 6: 5MV
BUE vz 2 }jé\,, PLACE_NEAR=U5000. B2: 5MV = = GND_SMC_AVSS 36 37 38 40 41 42
a1 PP3V3_S3RS0_CAMERA Us5610 R5619
*“ I NA211
Lo e oueran sl SR our [6 |1oNs cavera Tour KRR SMC CAVERA ISENSE e CPU Core Vol tage Sense (VCOC)
XW5610 500x 156w SMC ADC: 20 XW5680
- o), ncisns caverap e rerlt | |'R5615 L _[1e5619 4 359,%9
20K f— 200 e o5 54 10 s _PPVCC SO_CPU 1 2 CPUVSENSE IN 1 SMC_CPU_VSENSE 36 38
PP3V3 _S3RSO CANERA R GND Eg’zow 2 §s8 pLAce,NéEAEthm. 2:5 W it D
5 55 M N-NECR-W BTHEo! R5611 LOADI SNS ~ 0201 1 1C5689
?3 %é PP3VE SO . 07, CAMERA 3V3: SO ]C%E%EAFrusew 6: 5MV IE&‘Z\:EENEEA:' A2 00. B2: s PLACE_NEAR=US000. B7: SMM :E gﬂg%wp
L VSB/A,V - = G\D SMC AVSS e a8 a0 o §351  PLACE_NEAR=US000. B7: SMM
GND_SMC_AVSS %057 58 40 41 22
% NC _MASTER=J44 SYNC DATE:O&/ 12/ 201
5% _‘M/\N\,_ CAMERA_3V3: S3 TTE ;
&% CPU Core I MON Current Sense (1 C20) Power Sensors: Extended
Mjb ¥ Gain: 1 A/ 28.273 nV, Range: 40 A R5699
SMC ADC: 22 0 Appl e I nc
ss _CPUVR | MON 1 2 Sl\/CCPUII\/O\IISEﬁﬁauB p .
150w S <E4LABEL>
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON Wth R7210 (Ri) set to 316 Chm o, 1 CE(SZ%g NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 4 RES, MIL FI LM 100K, 1/ 16W 0201, SMD, LF C5619, C5629, C5649 R7310 (Rsen) set to 0.75 nthm PLACE_NEAR=US000. BS: SMM —— gogz FHEPRN AN PROPERIY GF-APRLE | N, © THE
R7230 set to 95.3 kChm 2 xg I\%E%EAFHEOOO B8: 5V P BOSEAER AGRERS TS ThE FoLLOW NG
117S0008 1 RES, MIL FI LM 100K, 1/ 16W 0201, SMD, LF C5679 Num Phases (N) is 2, and lo (I COmax) is 40A, 01 |: IST’V%’“:;LN TH S ;‘?C‘Jo’gt”‘ 'TN CONFI DENCE 56 OF 120
then 1A of 1o gives 28.273nV at the Vinon. GND SMC AVSS 36 37 38 40 41 42 Wy || NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
R5850
0B BEEBS N, PP3V3 SO 1,47 5 pp3v3 S0 TBTTHVENS R
Mf}?"{v NEé]( \I\éDTH: —L Cf)/l
402 U5850 | 2C Address:
77 13 2oqgy— TBTTHVENS D1_P _7 3 TBTTHVENS D1_P gggw 1I1?55|§511I1?(?OE|3(52 By setting R5851 to 15K,
= WARE_BASE= ; ;
T NG, SUET, CONNECT O TRUE - TETTHRM_SNS ;“é%ow Hoow for US850 is 0xD8/0xD9.
Thernal Di ode: TBT Die (THSP) o 8511 U5850 = 2361
------------------------ 0. 0022uF 4
' Pl acement Note: \ TBTTHRM SNS - EMC1412- A TBTTHRM_THRM PU TBTTHRM_ALRT: PU
' The P leg connects to THERMDA pin of the TBT , 2lop TSFHERWADDR 4 TBTTHVENS THM L N
1chip, the N leg connect to pin AAS8. - 3 3 oD
PR, J_ ;V\B%s;l” TETTHVENS D1 N PLACE NEARZUS850. 3 SWM DN ALERT* -6 TBTTHVBNS ALERT L oD =
76 63 39 36 DA 7
= Su : SMBUS_SMC_3_SCL Flaok
PLACE_NEAR=U2800. AA8: 2MM B € I e — THRM
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0 o
TBTTHRM_SNS . o
Thermal Di ode: M.B Proxinity (TMB)
' Pl acenent Not e: '
= ' Pl ace U5850 on the TOP side, on the left portjon
1of the board, 1" to the right of USB connect or.
L o oo a a2 e e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU H gh Peak Detection:
CPU Proximty, Menory Proximty, Airflow, Fin Stack Proximty
12C Wite: 0x98, |2C Read: 0x99
R5870
22585583, PP3V3 SO 17347 2 ppava SO CPUTHIVENS R
n eSS 165870
40. u
CPUTHVENS D1 _P 2 y 1'1?(?0%711?(?0%72
Thernal Diode: Airflow (TAOP) = SLACE NEA=SES70 2 5w - | CRI TI CAL 402 Poow 2 Poow
TPl acement Note: T T T T T T Tttt 3 NO_XNET_CONNECTI ON=TRUE 1 ) i yél 35
: . 1 =
'Place @871, Airflow thermal indicator, above 871 1 0. 0022 1 Us870 .
ithe SSD, on the BOTTOM si de. : IIDBFM&JGG'I_SML_E %2_ EMC1704- 2 CPUTHRM_THRM PU CPUTHRM_ALRT: PU
e e e e e e el ool CRI Tl CAL R 2 |pp1 THERM |y2__CPUTHVBNS_THM L oo
.- CPUTHVSNS D1 N PLACE_NEAR=US5870. 3: 5MVI 3 [pnt ALERT* 510 CPUTHVENS _ALERT L oo s
2z CPUTHVENS D2_P. 4 |pp2/ DN3 swoaTA[ 11 SMBUS_SMC 1_SO_SDA 14 32 36 39 68 72 76
& %@.%ng 3 NG XNET CONNECT O TRUE 5 |oner ops svo] 12 SMBUS SMC 1_S0_SCL P
1
CRITI CAL 873 1 o. 00227% a 16 |senser ADDR sEL| 6 CPUTHVENS ADDR SEL
-1 15 1
Bobar s v SENSE- Y ER R5875
CRITI CAL 402 13 | pUR SEL Dy
3 ., CPUTHVBNS D2 N PLACE_NEAR=U5870. 5: 5MM 14 | 14 seL 20W
v | 01
Thernal Di ode: Menory Proximty (TMP) Thernal Diode: CPU Proximty (TCOP) G\D__ THRM PAD 1
Pl acement Not e ' Pl acenent Note ' ® 5 i .
' Place Q6872 between two rows of Menory devi ces ' Place Q6873 under the CPU, , Thernal Sensor: Fin Stack Proximty (ThilH)
+ between channel A and B, on the BOTTOM si de. ron the BOTTOM si de. , _L '-P-I a-cérr-eﬁt - I\-lot-e- """"" '
bttt sttt T s s s s s s s s [ = 'Place U5870 at corner near Fan,:'
ron the TOP side. \
L J
e I I SNS_CPUHI GAI N_P
7 e D I SNS_CPUHI GAIN N

| 2C address

NC_NVASTER=J44

SYNC DATE:OE/ 12/ 201

" Ther mal
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FAN CONNECTOR

KEEP THE 5 PI N CONNECTOR FROM D1

62 64 65 68 77
PP3V3 SO 8711 12°13 1517 18 24_28 30 37
S8'39730"21732"43 4672780 61,

~PPSV SO 45752 a1 45 53 54 58 60 61
CRI Tl CAL
R6060 * J6050
FF14A- 5C R11DL- B- 3H
47K F- RT- SM

% 6
20w NCx—(QO)

R6065 201

47K 1lo]5vDC
36 @_SNC FAN 0 TACH 1 2 FAN RT TACH z o | MoTOR CoNTROL
o 3 lo| a0
o | TACH
201 S
NC =0
- 7
= NC
R6061 .
o 51850769
5% Q6060
1/ 20w a DVN32D2L FB4
201 o SMVER"®
? *® -
ol T3Te FAN RT_PWM
s [TR)—SMC FAN 0 CTL o 5 @

SYNC DATE:OE/ 12/ 201

SYNC MASTER=J44
stg e
Fan
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LPC+SPI Connect or
(Matt Card Connector)

LPCPLUS

SPI ROM CRI TI CAL

Dual -1 O Mode (Mbde O & 3) supported. Jo6100
SPI Frequency: 50MHz for CPU, 20MHz for SMC. DF40C- 30DP- 0. 4V
PP3V3_SUS M ST-SM
o s 2 o150 30 91 3 3y g9 yy PPBVA2_GBH a2
61 60 58 54 53 a4 a1 32 17 1 _PPDOV_S0O |
SPI : DUAL_I O1 BYPASS=UB100: 3] CRITI CAL 0 6> 5o 2 - SPI _ALT M SO oo s 72
R6éLO3% C6100 © 7 o 17 y—LPC_CLK24M LPCPLUS > 300t g | LPC FRAMVE L QI 2« w0 o0 72
. —l VDD g g
1 28% 0- L — U6100 7 60 2 1@y LPC AD<0> @=—200 o> —@me{ SPLEOM USE M.B G 15 45 6o 72
281 X5R-gé 2 64NBI T Hoo
1R6103 2 201 WEON 7 60 3 gy LPC AD<2> - 000 o PM CLKRUN L oo 52 36 6
100K 72 68 36 14 LPC AD<1> PEDGEE! 12 o SPI _ALT_CLK s 72
5% 24 SPI_MB CLK 6 | sck si/sicol 5 _SPIL_MB MSI 4 7 D PG AD=32 @=®— -0 O —@= Pl ALT S [ Jany]
%/IFQUW SST25VF064C 72 68 36 14@ Pra—— 1 0 O 5 .= @As 72
5361 A 7 15 ry—SPL_ALT_MOSI MRGET] Dy o—a_| LPC SERI RQ GO 5 % o8
24 SPL_MB CS L 1 cer - 2 SPl MB M SO o 10 15y XDP_LPCPLUS GPI O —— 11002 o LPC PVWRDWN L D
72 s SPI ROM WP_L 3d wr SasoL L == AR M Se o 1 [y LPCPLUS_RESET L - 95020 o [SMCTD D = 57 o5
2 s e SPIROV HOD L 7 JrsT/ HOLDF w » 2 o SMC_TDO o 20022 o | SMCTCK D 7 o
SPI ;- | w NC SMC TRST L - 23 24 o | SMC RESET L 26 37 30 52 o0
VSS THRM PAD) = 0 O - oD
Rgfpb? s w0 NC_SMC MDL - 2500 ol26 o | SMC ROVBOOT oD - -
o8 15 15 [T SPI ROV USE_M_B 1 2 o8 37 35 [T SMC TX L - 27165 0 28 - SMC RX L OO 3 37 68
. 5% 29 30 o | SMC TMB
1Zbw 00 - oD s <7 o
PLACEiNEARnggllOO. 7:12Mv J__ 33 34
NOTE: If HOLD* is asserted NOTE: Not all ROM APNs currently used
ROM wi || ignore SPI cycles support Quad-10O Al so not conpatible with o o
in normal and Dual -1 O nodes. Matt card ROM override. Quad-1O support 51651039
is for experinentation only. £
SPI Bus Series Term nation
SPI _ALT M SO s -
= L2l
[PLACE_NEAREJEI00. 25 5MM SPI _ALT_MOSI 4+
MPCACE NEAREJGTO0. T575WM SPLALT LK oo Matt Card ROM Sl ave
— SPI_ALT CS L 41
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1(I)?6128 10R(:‘>127 1(I)?6126 10R(:‘>125
%0w 250w %0w 250w
,0201 ,0201 ,0201 ,0201
R6110 R6120
SPI_CSO R L 1A QA 2 SPI_CSO_L 1733 5 SPI_MB CS L
@——mmﬁmm—m—’\/sy\/ Y\ PLACE_NEAREUSTO0. T- T2V oD
1720w 158w
R6111 o¥b1 R6121 M
_ Pl_CLK R 1.9, 2 2 SPl_CLK 1,33 5 SPIL_MB_CLK g s 2
= | = 0. AA3:50WM 5% 1% PLACE_NEAR=UGI00. 6: IZMM
CPU Mast er U R6112 ' Re122 SPI ROM Sl ave
s SPI_MOSI_R 1795 2 SPL_ oS 1,33 2 SPI_M.B_MOSI P
(SPI | O<O>) = = N N 5%, /\/1%\/ PLACE_NEAR=UGTI00. 57 IZMMT @
- 1/ W 1/ w
R6113 o R6123
. SPI_M SO 122 2 » SPI_N\ SO R 1,33 SPI_M.B_M SO o
E—Pmmm—smw—’\é}y/\/ ﬁ/@ PLACE NEAREUSTO0 2 TZVM <
(SPI _I O<1>) 1/20W 1/ 20W SP| 10
5 B e
72 14 SPI _| O<2> 1 2 SPIROM WP L .5+,
Lazim g % PLACE_NEAREUGTOU. 37 T2ZNVM
SPL 10 120w
he?ms’é'i— "
@ SPl L O<3> L /\/y\/ PLACE_NEAR=UGI00. 7: 12ZWMM SPl DL ®
156w
%
R6114
723 @w’\/g/\/z—pmm
£ ] = VBT IZMM
1/ 20W
o¥b1 R6115
- SPI _SMC_MOSI 149, 2
™ Y, PLACE_NEAREUS000. NoT T2MV
1 W
SMC12 Mast er o¥b1 R6%16 SYNC_MASTER=J44 SYNC DATE-08] 12/ 2013
7 % mm—SPL_SMC_CLK 1 2 1, s
ot PEACE_REAR=S000: TT0712\4 LPC+SPI  Debug Connect or
S v <S5ow [B]
0 <SCH_NUM>| D
e E SPI S’\/C CS L : 5% 2 PCACE_NEAR=U5000. KI0: 12MM d} Appl e I 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 1Y YY L2 PP3V3_S0 §4821841 95187 10 24 20 30 37
%ﬁ%g%@ms-? T o Oé,?\i L )
e FRUSAD QARG s op2141| |1 6213
G218 ETE Jres17 T TR
. . 2
fé °/ 2 Babuop
X7R- X7R-
gy 2 SER'X'T T - POBY 4 GND_AUDI O CODEC 4 50
AUD O CODEC 44 =0
CRI TI CAL %5'1@1— _
C6219 . BYPASS=US201. N13: MIL: 5 mm
T5UF foue - N - C6212 j_ .
50 46 —_GND_AUDI O CODEC 1 Li T \I)’z g 2| 5| 0.1 %} BYPASS=U6201. AL: A2: 5 M
0805~
T . | A E ]
) I < | CODE!
cooffmp M NRERRVY BFFES: 30 s 5 s GND_AUDI O CODEC .,
BYPASS=US201. A: B10: 5 mm VREF DAC H13 | yrer pac HPoUT_L| AL2 M N LINE_ W DTH=Q. 3MV M N NECK_W DTHEQ_ 07WM AUD HP_PORT L s
CRI TI CAL ! O H=0.0 M RNKENEW B - - ~ A3 = = = = AUD HP_PORT R oD
C6222 1 N-NECK™ DTH=8: §MI LTN ALL | \ip F1 LT U201 HPOUT_| M N LI NE W DTH=0. 3WVM M N NECK W DTH=0. 07MV ooy s
15UF - CS4208- CRZR C11
o e woca o AR e am=
of FLYN ANALOG - <
' - : B11l | FLYN SYM1 OF 2 Hs3| €13 MN LI NE WDTH=0 5MM M N NECK_ W DTH=Q_Q7MM AUD US HS GND 7
C12 AUD CH HS G\D
N1O Hs4| M N LI NE W DTH=0. 5MM M N_NECK_W DTH=0. 07MM 7
5046 __GND_AUDI O CODEC NLO LN N L Hs3._rer] B13 LLLnE e D TP P REF @50 ”
TP_AUD CODEC M CBIAS1_L LI NEVN_L- Hs4_ReF| B12 M N_LINE W DTH=0 48N NECK_W DTHEQ 07MM AUD_HP_PORT_REFCH <o
N9 Il 1 NEI N_R+ HSI N+
TP_AUD CODEC M CBI AS1_R| M || NEIN R HSI N N_LINE W DT 88
L8 WNEWW DTH= 7NM|‘|S MC P v 77
TP_AUD_CODEC M CBI AS2 = mg: ﬁi—; 622 <
. - SENSE_B!1 12 M RERERR-W BFH:G: 8 o
TP_AUD_CODEC M CBI AS2|_R M OBl AS2_L SENSE_B2 1 <
L4 Im cBl As2_R SENSE_Q 10%
- g s2H
s 46 GND_AUDI O_CODEC N8 M ai Nt L+ SENSE 4§2 AUD_TYPEDET (om0
M8 IMciNL_L- LI NEQUT1_L+ NC AUD LOL LP
N7 Im a N1_R+ LI NECUTL_L- NC AUD LOL_LN
M M a N R LI NeouT1_R+| _F11 NC AUD LOl_RP
C6226 M e LI NeurL_R- L2 N AUD 1LOL_BN
F V3 B F13 AUD L L P a8 77
Do U M CI N2_L LI NEQUT2_L+ — AHD Lg LN oD «© LFT. SPKR AMP. SI G SOURCE
CERM N |vane Re LI NEQUT2_L- oo <8 77
61, -
A 2 CODEC VA Y a12 AUD L2 R P
@0 A0 oped™h || Ml MCN2_R LI NEQUT2_Re o LD Lo 0D 7 RT. SPKR AMP. SI G SOURCE
AUIB HSBI AS I N L12 lspias IN LI NEQUT2_R- AUD LC2 R N oD s 7
AUD_HSBI AS L13 |uspiAs LI NEQUT3_L+ HL1 AUD LOB_L_P oo @ 77
R6 AUD_HSBI AS _REF M3 |lsBl AS REF LI NEQUT3_L- [ J11 AUD LOB L N o e LFT SUBWOOFER AMP. SI G SOURCE e
2. P% N1 |hsei AS FILT 12
1,\/\/\/ LI NEOUT3_R+ T AUD LGB R P 0D 7 RT. SUBWOOFER AMP. SI G SOURCE
158w LI NEQUT3_R- AUD LGB R N oo @ 77
201 LI NEOUT4_L+| KI1 NC AUD LOA_LP
LI NEQUT4_L- | K12 NC AUD LO4 LN
C6220 _
1UF LI NEOUT4_R+| K13 NC AUD LO4_RP
1|2 LI NEQUT4_R- | L11 NC AUD LO4 RN
e
§ 106221 o)
402 e JUF [alalala) % % % 2 5
> ggee 582 § 3
35, CERV LI ITT [y bq_Ai_
AUD HSBI AS FILT dlelzle| slsle| of @ lOU
171712 2[°(8] 8 i 3’
0603 LLP 0805 LLP— 1
GND_AUDI O _CODEC 46 s
APPLE P/ N 35352456
PLACE XW5201 NEAR 5V SOURCE
L6200 NE .
XWSSgOl FERR- 22- OFM+ 1A- 0. 065- (ﬁéﬁf‘;ht& WBH:ES %g 992995 \R@;ﬁg&%@ﬁﬁsﬂ %SWI
62 60 57 50 53 33 32 PP5V_S4 1 2 _PP5V Al I XW 1 2 4V5_REG I N 1 PP4V5_AUDI O ANALOG 4
R . 0201 CRI Tl CA
R2622|Q0 AGESS 4V5_REG EN 4en R FB[3 4V5_NR
wHAREEEEFEYS SO LANNZ 5
NO STUFF1/52°@W aw N CRITI %LZ CRCI:%—IZ%AIS;
2 7 2| 1 1 -
PM_SI_P_S3_BUF_|_ 2’\6:1 66229 . _i 8:61%90 1 201 X\/BS%OO O Olké - = %ngup SYNC Il\:AISLTtER:Jdd SYNC DATE702/ 12/ 201
o127 28 p— L TUF
oy 2 0 e T gig L5he | engwe] | Sl AUDI O CODEC, ANALOG
VPR 0402
402 2 —_
G\D_A 4,50
- 8: 25y ( S Appl e Inc.
PLACE XW5200 BENEATH U6200, BETVEEN PINS 2 & 5 1) <E4LABEL>
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5 4

AUDI O CODEC, DI G TAL BLOCKS

L6300 APPLE P/ N 35354080
FERR- 22- OFIM 1A- 0. 065- OHM
65 63 o1 50 59 5 _PP1V5_SO LYY Y L2 . . PP1V5 SO _AUDI O DI G . PP3V3_S0 §2,02,90,95, 980,97, 1, 20 2o o
68 0201 Wm 38739740 4174243 4446747 50
1 1 VOLTAGE=T. 5V BYPASS=U6201. E1: F1: 5 mm - ) )
967%(;):0l l 861%91 Ji C6302 BYPASSSUG20L. GL: FL:S MMy, b\ ss=U6201. K1: K3: 5 |mm PP3V3_S0 §h10218018°18% 7 10 24 25 30 37
B T Tk " + 05303l 6304 Ea3
XOR- 1 X7TR:- RM . .
485 Y Bhss=16201. 32: 31:5 mm 2§l cerm 0%y 0%y £v _ ea
2 &pw x5R[2 CERM X5R XOR PASS=U6201. A7: E3: 5 nm
L of oY 0ab¢ 0630 106307
= = : UF
aBRHNT PRS0 < s : i
- 8265 b1t R
e i
S |RE6325 ol @) 5| 8| ¢ R6302 L
201 100K 25t 3 L 2
2 20w T
2201 S5 s S
R?o%zx3 « @RI Q0_SPKR_SHUTDOM 8 lop oo sPpiF_IN.G3_CS4208_SPDI F_| R63333O
1’\/§/\/2 PD_CS4208_GPI O1 H2 lepi o1 u6201 sPDI F_ouT| @ CS4208_SPDI E_OUT IAAN2—SPDLE QUT JACK gy so
NOSTUFF 156w o8 50 [T ggﬁmm IF_z : g ?j :: g Cs4208- CRZR DM C_sbao| N8 1 Sf/g\év
Regg2 B S— e 5o aZy e e
1 2 DFET_OPENCH cPl 5 SYM 2 OF 2 DM C_spa1[ N
15w NC CS4208_GPOO o lopoo ovcsay NG DM G ELKI
L 201 NC CS4208_GPOL B9 lepon DM C_spaz| M
. 2 12 my—HDA_BI T_CLK F2 lacik oM c sazi bl
7 1 rmy—HDA_SYNC E2 lsync DM C_spas| K2
RE331T > CS4208 HDA SDOUTO R B |spio omcsas/ 2 _|DMC OK3 R NC DM C CLK1
° 7 o 12 (om—HDA_SDI NO LAAN2 | _TP_CS4208_ HDA SDOUT1 Cl lspi1
5% D2 |spon NcL_F6
1720w | 2 |soon Na F7
2 a7 32 y—HDA_SDOUT 1 S oo NrFs
7 1 rmy—HDA RST L | ;erm Nf‘i NC DM C CLK2
ORST* NS
A5 NC|
NC_CS4208_NCLKA I kA Nl HB DM C SDA3 am o s
NC_CS4208_SCLKA 5 ook Nl HT o332
NC_CS4208_ LRCLKA I yop N H8 LAAA2 DMC OLK3 om0 oo
NC CS4208_SDOUTA r OUT_A A%
B3 IspiN A 1§¥v
26 LK B 402
NC CS4208_MCLKB I = -
NC CS4208_SCLKB 5 o okB
NC_CS4208_LRCLKB I g 1
NC_CS4208_SDOUTB s o s =
6_Ispa
B7 scL
Q QQ0Q0QQ PPF%W]_
§ § § § § § o 50 47 DM C SDA3 L #5) PLACE_NEAR=U6201. N3: 5 mm
— (MMM Q
kx] wiwfw|»>

72 a7 12 HDA_SDOU

PP@@W
©

PLACE_NEAR=U6201. D2: 5 mm

SYNC DATE:O&/ 12/ 201

%ICII\:AISLTEER:JAA
AUDI O CODEC, DI 3 TAL
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3

4X MONO SPEAKER AMPLI FI ERS ( MAX98300 &

APN. 35352888 & 35352958
GAIN = +3 DB

1ST ORDER FC (L&R) = NOM 569 HZ
1ST ORDER FC (SUB) = NOM 9 Hz
CRI TI CAL
[643 453"
FERR- 1000- OHM 0. 22UE

CRI TI CAL
| T, L
FERIE 2000+ OHM EBa3a”

SSMR375)

CRI Tl CAL|
CRI Tl CAL CRI Tl CAL C6f71%1 . BYPASS=U6410. Al: A2: 5 nm
L6641 c641 20%
FERR- 1000- OHV 0. 01UR TANE] VT 106411
7 a6 E>—AUD | 2 PLYY Y. L2 A B ﬁ@@%l@@ N P 1|2 i 0. 1UF
T 0402 SIS CRITICAL g, = YoRTICAL 2 180 e
16411 6414 xr0an PO 8261
FERR- 1000- OHM O 0TUR b4 u6410
7 4 2 NO_TEST=TRUE MAX28300 = SPKRCONN L_OUT_P oD 50 5 77
| N+ our+ BL N-NECK-W DTH=0. 1
| N our-| L

SPKR_SHUTDOMN

0 4e PPSV_S0_AUDI O AMP L

1ob
o

CRI TI CAL
L 644 Ro -V
FERR- 1000- OHM O 25UF
77 45 T AUD LGB L P1( Y Y 1,2 ﬁDEEj?R%@ sieinp 1P LSUBLN P
0402 L = 1L/ ) TEST=TRUE
%Vﬂ
M
CRI TI CAL |
L644 4
FERR- 1000- OHM O 25UR
77 a6 AUD_LGB L N, 7L 2 1]]2 L. SUBI N N
0402 L = - ) L/NCLIt T=TRUE =
\
T

40 SPKROONN L OUfrN o 65 77
L6401 N-NECK-W DTH=0. 1
FERR- 1000- OHM R64001
+» oy P! OO_SPKR_SHUTDOM (Y YY) 2 100K
0402 17 18
CRITI CAL “’{Eibiz
«« PPSV_SO_AUDI Q ANP.R.
CRI Tl CAL " u'“l‘ BYPASS=U6420. AL: A2: 5 nm
L6d2 G- B2l 1 06421
FERR- 1000- OHM 0. 01UF 29— 2| CRI TI CAL ?EQ%UF
77 a6 72 TANT PVDD 2 - CE
m—AUD L e R P 8 \—NQL%SE@AMD—BW S Sy 8’:2—0/ ARGES i 6420 Ié‘?& M SPKRCONN R_OUT_P 50 68 77
L6421 vy .8"ém - MAX98300 = CNECK: ‘1
FERR: 1000- OHM 0. 01UR 6465 T N e Ty B SPKRCONN R W o
77 46 77 2 o N B N - 1
=== TrEETE =] = 2}  RIN N B3jin our-| €L -
CRI TI CAL N -
XTR,G5R”Ms _SPKR_SHUTDOWN CsHone e NS SPKR R GAIN
B2 NC
ROAZY.
o 15 PP5V_S0_AUDIO AMP_R e 15}0@
< 202,
CRI Tl CAL BYPASS=U6430. C2: C1: 5 mm
4321, 16431
Tooyr —* - g Z(;UF e
3V N 2 g g
T L—CRLTI CAL 826 =M SPKRCONN_ SR _OUT P oo o
%& N-NECK-W DTH=0. 1
X
Bl e ar+ S
NO TEST=TRUE ALl N aur-| B8
o _SPKR_SHUTDOWY a2l N2 |RSUB GAIN SPKRCONN _SR_QUT N oD w0 55 7
epce| B2 JiC6436 M N_NECK H=0. 10 MV
oD g g//.QOF F
bxl
2
: T il
o 4 PP5\, SO_AUDI O AMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI Tl CAL CB441
4421, !
Too\e —— = QutF
[+ R CRLTLCAL 2 18¥ eru SPKRCONN_SL_OUT_P @D 5o 68 77
- 020
CASE-ALL 4_% ' M N-KERR-W BFHES: 48 MM
s
BLi N ar+ S
ALl N aur- | B3
25— SPKR_SHUTDOM Aglqp canN |LSUB GAIN SPKRCONN_SL_OUT_N TN WEEs B e ™"
pce] B2 |2 csa46
@D Z%())OF F
bxl
2
: Tl

MASTER=J44

"7 AUDI O SPEAKER AMP
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Page Not es

Pover 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

SENSOR ON PAGE 54 USES R7700 TO MEASURE THE
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CRITI CAL 0.025 FDOB38APZ_SBMS001 s« PPVI N _SOSW LCDBKLT
F7700 R SSoT6- s M
3AWP- 32V oL s Vﬂ ﬁ 2 EV g
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1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend wel |
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
Alternative is strong voltage

70mMA is required to support pull-ups.
di viders (200/100) to 3.3V S5, which burns 100mWin all S-states.

is active.

1.5V SO Sw t cher

2927261178513 18 PPBV3_ S5
BEREL
CRI TI CAL
1
e %Z&:?O 15251051
u7870 2 Geiv CRI_TI CAL CRI Tl CAL
| SL8009B 0603 L7870 XDP_CONN
OFN 2. 2UH 2A- 0. 155- OHM PP1V5_S0 o 47 60 61 63 65 68 7
o mp—PLV5S0_EN 2len ORI TI CAL 18 P1V5 SO SW [ Tplg%i%s
o am P1V5S0 PGOOD 3|por vrel6 1R7882 Vout = 1.508V o5 61 60 45 14 11 5 _PP3V3_SUS alor s SON PP1V0O5_SUS 16 65
10 MAX CURRENT = 0. 6A
Alski P Rsl |5 5% 5 1 Vout = 1. 05V_
D T P feiew Freq = 1. 6MZ N aur| VBY' cir FelPV= 0. 35A
35352535 T o 2 wop P M2
C78401 an BB 1C7841
P1V5_SO0_FB_R CRITICAL | CR TICAL 18 —— 5 7 e g‘jozup
7873 |1 Cr874 B 2 2
c7876:| ['R7880 ——Z&F  ——ZaF 0 ‘
2 2
10P§ iflﬁ 8863 8863
oo &N 2 160 1
402 2402
P1V5_S0_FB | |<Ra>
R7881
113K
%16W
SLF
2
<Rb>
Vout = 0.8V * (1 + Ra / Rb) L C
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1.5V SO Audi o Swi tch ( BYPASSED) Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e
R8042 — PP1V5 SOSW AUDI O HDA 8 11 17 60
0 .
88 5 PPLV! PP1V5 SOSW AUDI O HDA
g §f yPPLVE S0 AN e EEL 3.3V SUS Switch
5% M NCNEGKCW DTH-0. 17 Tn
b Hr o 60-
NOSTUFF 0201 MARE R8020
1 0.002
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TPS22934
1ol TPS22924 2027 20 38 17 g6 45 13 3 5, POV S5 Se83° 0612- SRt
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D R o [ P3V3SUS EN B2 |on M NNEGCW DTHE0. 200 NC NC
o1 [Ty PLVSSOSW AUDI O EN 2 |on ug040 G\D uso20
STUPR =P Par t TPS22924C C8020 * 8 Part TPS22934
C8040 * 3
1. OzLéfm p— Type Load Switch Type Load Switch
6.3V
020001 : R(on) 19. 6 nChm Typ R(on) 63 nChm Typ
S @1.8V 21.8 nChm Max @ 3.6V 77 nmChm Max
-4 Current 2A Max = Current 1A Max
- oM T
3.3V 34 _Sw tch 8900 3.3V SSD Swi tch RT——
10
TPE33 b
. 25920 I -
89518 PP3V3 S5 A2 AL PP3V3 _S4 FET R L 2 PP3V3 sS4 1029 34 37 38 42 63 64 65 68 61 57 53 37 17 16 15 11 g g _PP1VO5 SO -
seEsia B2l l\in v B1 M KL LINE W DTH=O. 500V " Epe 2.4a 2027 26 38 37 16 19 13 23 3, -PP3V3_S5
) = M NCNEGKCW DTH-0. 20MM N Ne }
o4 PuR EN CRITH AL U000 1 C8070 o
61 27 26 15 (TR ON - 0. 1UF us0oo05
o Par t TPS22920 VDD 16%,
= 2 CERM X5R SLGBAP1471V H 2
a Type Load Switch uso7o 0201 TDFN 3
SLG5AP1453V =
R(on) 5.5 MOHM TYP P3V3SOSW SSD FET RAMP 7 |cap TN 3 15 [[E)—PCH HSI O PVR EN on 5 PP1V0O5_SOSW PCH HSI O -
C C8000 * @s.8v 8.8 MOHM MAX CRI TI CAL e ORITI CAL sl 7 EDP: 1.84A e
SSD_PWR_EN 2 |on 5 PP3V3 SOSW SSD FET a 65 o
1. 0UF —— 18 = EDP: 5A D
us current A Bo71 A" # . T e s °
e 2 0% M N_NECK_W DTH=0. 20MVi Sense R on sensor page C8005 : ©
0201 i 1 QR 005
, 201 us
10V
uso7o0 Q¥ 2
= = 402 L Par t SLG5AP1417V
Part SLG5AP1453V d
61 60 - 1 Type Load Switch
3.3V S3 Switch on Type Load S ten Ao T8 monm T
. on . m
R8011 0301 R(on) 7.8 nthm Typ @4V vgs | TBD nthm M
0. 002 @ 25C 8.5 nChm Max
iw rrent 6A Max
. U8010 . Current 5.3A Max Q&
%955 29 3 PP3V3 S5 TPS22924 PP3V3 S3 FET R LAAAZBP3VE S8 15 18 19 39 42 65 68
26 18 17 16 csP VOLTAGE=3. 3V
5 85 81 60 2 A M N_LI NE_W DTH=0. 500V 3J< J<4 EDP: 1.02A
w VN vour( [ M NCNEGKCW DTH-0. 20MM N Ne
CRI TI CAL
P3V3S3 EN e
D N a0 Us010
C8010 * ] Par t TPS22924C
’ si‘é? 2 Type Load Switch
02011 R(on) 18.5 nchm Typ REMOVED THE ANALOG POWER GATE AS SLGS5AP1471 SHOULD BE AVAI LABLE BY THEN
» @2.5v 25.8 nthm Max
= Current 2A Max
R
e US030 Sense on sensor page
£ % 2 ppavs ss TPS22924 PP3V3 SO FET a1 e
Bis el = | r—
e |MMN vouT([ e
CRI TI CAL uso30
P3V3S0_EN e
B N o Par t TPS22924C
C8030 * s} Type Load Switch
1. 0UF ——
20% R(on) 18.5 nthm Typ H
6.3V
020i% @2.5v 25.8 nthm Max 5V SO SW tc h
r Current 2A Max
= o6 65 63 62 57 56 55 40 33 33 —PPBY S4
3.3V Sensor Switch * G800
. - 0. 1UF
oo} 109
Us080 e
7 0361
A 5 1%%2023304 R8850 SLGBAP1443V —
3 =
1 PP3V3 S5 9 PP3V3 SASW SNS FET R s > PP3V3 SASW SNS 40 41 42 65 PEVSO FET RAWP | cap  TOFN s o — —
39 37 ™ AL M N_LI NE_W DTH=0. 5nm = EDP:  50mA — = .NAST. SE
8 a VI N vouT M NNECK_W DTH=0. 2rmm 16w o P5VS0 EN > o 5 PP5V_ SO FET. a1 65 Po r FETs
CRI TI CAL 402 C8081 * - - we
40 38 35 [TRy—SMC_SENSOR PVR EN B2 lon 4700PF D EDP: 1.1A
To%
an U8050 87 - U080 d} Appl e I nc
o 201 .
C8050 * @ Par t TPS22934 L Par t SLGBAP1443V ®
1. 0UF —— L =
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S5 Enabl es S3 Enabl es
63 61 36 20 18 13 [TR)—PM SLP S4 L
PLACE_NEAR=U7501. 21: 7im
B PP S5 1 1 B
s 57 g SML N G2 LN R8140 027 20 39 47 48 33 3 1} POV St andby Enabl es R8111 RB112 RB113
100 59 5%
PM & EN 261 5 S5 PWR EN — S5 PVR EN 56 61 NOSTUFF 20
637 28 S%E:K&EASE,TM o MAKE_BASE-TRUE — losng C8170 * 1/ 20w 1/ 20w irzow
1/ 20w NOSTUFF 0. 1UF , 201 , 0201 5 201
i 8142 o IS oo o X} TPAD VBUS EN —
0. 47UF CERM o Pavass
0%, NOST! P3V3S3 EN — EN 60 61
) %E’Vw . BYPASS=UB170. 6: 2. 3nm UBJL.J';B o1 5°NAKEJASE:TRUE —  051)
— S4 PWR EN
PLACE_NEAREUTS01. 21: 7mm o PM SLP S5 L TaLvC1Gs2 = QoD 0 20 27 o0 o2 o1 ss DDRREG EN _— DDRREG EN oo 55 o
D oD 4 S4 PWR EN l — S4 PWR EN [0 10 26 27 60 61 MAKE_BASESTRUE
VAKE_BASE=TRUE NO STUFF | NO STUFF
d o7 36 [TN)-SMC S4 WAKESRC EN | S4 PWR EN [OOD 18 25 27 60 6 : C8111 : C8112 + C8113
S5 Power Goo ——o0.1UF ——0.470F ——0.47UF
T 8% 8%
1 %254 45 _PP3V42 GBH oV j
34 33 30 17 2 ?  CERM X5R CERM X5R
TUER e semarsos z0:7m RB11S B EDL LR
Re141’ LAANZ -
100K 5% ‘R8117 1
5% 1/ 20w 100 —
1/ 20w S5_PWRGD- - >SMC
M 0201 5%
201, SMC- - >PM_DSW _PWRGD :4:20\/\/
You
S5_PVRGD — S5 PVRGD 56 61 2
o1 56 36 — S5 DVRCD__ oo = e o
61 33_USB PWR EN — USB PWR EN @ 33 61
MAKE_BASE=TRUE -
NO STUFF Mobi | e System Power State Table
SSD Enabl e RB179 1 C8114
oo PMSIP SA L IAAA2 FgVSARS3 EN RC 0. 47UF wu T . .
st s [y SSDPYREN  — SSD PWR EN o 25 %0 50 61 wrow « NG STUFF . 2 Cenon . . . . . : :
- oy D8175 RB175 : : : : : : o
v 201 0., - " T . . o
RB521ZS- 30 Toow = 5
“ o2 Doop S oop (S4AS) 1 1 1 o 0 0 0
NO_STUFE , 0201 - : - -
R8176 s s 4 s JR—— o 1 1
VY Doep S eop (S5A0) 1 1 o o o 0 0
P5VS4RS3 EN D IAANZ 0 5o ( - - :
[Re— . 5 5
5V needs to be held up i ¢ POVSARS3 EN 56 - ‘" - . - " = .
[T— e o
so 1.05V can fall after 1.5V Z%F NO STUFF « toggl . ; ; ; -
s 1 C8175 ey ot o . 5
—— 2. 2UF
J—
C ~ i,
o 2927 26 18 17 16 15 13 11 8 _PP3V3 S5
BREERS,
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PM SLP S3 L 1 261 PM SLP S3 R L 1 SC70- HF = 1R8188
68 63 36 18 17 13 [TI0) NN\ .
o1 65 68 50 US180 )ezr gt PM SLP S3 BUF L 68K
PP5V_SO $3 95 92 41 44 45 53 54 58 60 120w VAKE_BASE=T i
e — P 2 F NO STUFF
ELEETE 3 F PR Ss - NeSTUR 08185 'R8185 |'R8184 ‘R8186 |'R8187 o
‘R8151 s R8180 v 201 0 330 39K . 220
54. 9K 330K RB521ZS- 30 Tvow T aow 1120w 120w PLACK Esru7eT0 2 6
1% 30w P C— M NE M
e w NO STUEF 5 0201 2201 p8184 |22 2 0201 ) PLV5SO EN _— PIV5S0 EN 59 61
a ALL SYS PWRGD 2 RB138 ™o oo :om [nace seanoso ciom w201 S (- RES53125. 30 e pseRE— 1D
VMON 5V DIV ALL SYS PWRED 1617 35 e o1 60l P5VSO_EN — P5VS0 EN 60 o1
5.0V Divider: 1.07V 1.5V Codec Enabl e( BYPASSED NOW P1V05 EN D L 820 e e T = oD
] = P3V3S0_EN — P3V3S0 EN 50 61
R8152 C8159 e . PLACE_ NEAR=8040..C2: 7 e RB5217S- 3 O RRE. BASETRUE = =D
15K R8145 ME PLACE_NEAR=UB030. C2: 6mm
1%0w CRITI CAL 100K et s
) q |B150 » [D—eAD VR EN ANV o = o1 57 P1VO5S0 EN — P1V05S0 EN gy 57
2 M - =.
@ = ASMCC0179 NCSJTAL{EF 1750w NO STUFF NAKE_BASESTRUE
= T | oreossiu-s 08 i NO STUFF 1 8188
PP3V3 SO % %888 38 21 8 — Ksmzol s N 1 C8185 | ’ ) i ey
T 2 1 1 P v NC 7 CCDE ot = == %l
IVON BASE v 71 54 10% CERM
‘R8158 Al @ \Qz 876508 RB521ZS- 30 o o 402
15K 2 NEARS : 05 o e s 2o Ry -
B 19 NC: PLACENEARELBO40. C2: T . et i s e
150w 2%
or : [ 202 L
: VMON 3V3 DIV PLACE NEAR-UB040. C2: 7rm 3. 3V SUS Det ect
3.3V Divider 1.07v
'R8159 SEAE I T R IR
7. 15K « r
15 .
waow No stuff 08131, 12ms PPSV3 SUS 912 14 45 59 00 61 05 CHGR VFRQ Cenerati on
%1 Mn delay time
2 R8155 18130 sense [ nput . 'R8133
Chrehol d Ts 9%
_ 1K PP3Vv42 G&BH
65 65 63 61 60 59 47 5 _PPLVE SO LAAN VN Q4 BASE o1 a6 27 26 _PM SLP S3 BUF L RTCAL - 5145 39 38 37 36 34 32 29
Lo Vbe 0.7V max @ 2mA R8131!
- Vee(sat) 0.1V max @ 1mA 'R8167 VbD 330K
Q Vth 0.7-1V @d 250uA 10K 65 61 60 59 45 14 11 5 _PPBV3 SUS 2 ISENSE  Ug130 RESET* 13 72 120w
$oow TPS3808G33 VFRQ Low. Fix Frequency 201,
, %01 s et N MR VFRQ H gh: Varabl e Frequency §CHGR VFRO  prmy =2
R8169 o THRM
. . . . >
Thr eshol ds: SO Rail PGOOD Circuitry > PLVSS0_PGOCD 1 AR 2 , - N @131 | D
VDD 2.734V-3.010V ) o DVN32D2L FB4
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V3MON: 0. 572V-0. 630V 201 R8165 —
X . &
VAN 0. 572V:0. 630V punfNEHRp-ERe o[ PSVSIRSI POOD s ANA 2 e °F
o0 57 83 3717 10 15 1.9 o PRIV sopcD. st ‘s o PMSLPS3RL |
1 1260w L
PP1V: Cgol ?8 20 =
o g o 3 46 -4 Rfi%SM SUS Enabl es
45 1¢ _PP5V_SO 1 2
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1 o/ EDP_LS CAP | EDP_LS CAP | EDP_LS CAP |eDp LS cap |EDP_LS CAP | EDP_LS CAP | EDP_LS CAP |EDP_LS CAP | EDP_LS CAP
CERMGX 2 CRI Tl CAL| 1C8350 |1 C8351 |1 CB8352 (1 C8353 (1 C8354 |1 CB8355 |1 C8356 1C8357 1C8358
: o e B0 T W T W T W W W
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MEMORY ADDRESS/ CTRL

HDM VS TBT

MAKE_BASE MAKE_BASE

; _=MEM A A<0> — TRUE MEM A A<O> 20 22 73 s _=DP_TBTSNK1 M. C P<0> TRUE DP_HDM _TBT M. P<0> 64 74
. =MEM A A<1> — me MEM A A<1> 20 22 73 s _=DP_TBTSNK1 M. C N<O0> —— IRe  DP HDM TBT M. N<O> 64 74
; _=MEM A A<2> — 1rE MEM A A<2> 20 22 73 s _=DP_TBTSNK1 M. C P<i> — TRE DP HDM TBT ML P<1> o4 7
; _=MEM A_A<3> — mE MVEM A_A<3> 20 22 73 s _=DP_TBTSNK1_M._C N<1> — tRE  DP MDM_TBT ML_N<1> o474
; =MEM A A<4> — mE MVEM A A<4> 20 22 73 s _=DP_TBTSNK1 M. C P<2> — tRE  DP HDM TBT M. P<2> 4 74
; _=MEM A A<5> — e MEM A A<5> 20 22 73 s _=DP_TBTSNK1 M. C N<2> — TrRE _DP HDM TBT M. N<2> o7

o6 22 20 7 _NVEM A A<6> — e MEM A A<6> 7 20 22 66 73 s _=DP_TBTSNK1 M. C P<3> — tRE  DP HDM TBT M. P<3> 4 74
P SMEM A A<7> — Re MEM A A<7> 20 22 7 s _=DP_TBTSNK1 M. C N<3> — IrE  DP HDM TBT M. N<3> o4 70
; _=MEM A A<8> — 1rE MVEM A A<8> 20 22 73 74 66 64 15 _DP_HDM__TBT AUX P — tRE _DP HDM TBT AUX P 13 64 66 74
; _=MEM A A<9> —  mE MVEM A A<9> 20 22 73 74 66 64 13 _DP_HDM _TBT AUX N — tRE  DP HDM TBT AUX N 13 64 66 74
; _=MEM A A<10> — e MEM A A<10> 20 22 73 66 64 15 _DP_HDM _TBT DDC CLK — tre  DP HDM TBT DDC CLK 15 64 66
; _=MEM A A<11> — 1rE MEM A A<11> 20 22 73 o6 61 13 _DP_HDM _TBT DDC DATA — tre __DP HDM _TBT DDC DATA 15 64 66
7 _=MEM A A<12> = rRE VEM A A<12> 20 22 73 66 64 13 _DPMUX _HPD OUT — 1ee  DPMUX HPD OUT 13 64 66
, _=MEM A A<13> — s MVEM A A<13> 20 22 7 -
7 =MEM A _A<14> — RE MEM A _A<14> 20 22 73

- o0 o0 23 15 _HDV TBTMC SEL 16T — HDM TBTMUX SEL TBT 15 23 64 66
NAKE_BASE — HDM TBTMUX _SEL TBT 15 23 64 66

: ;Em : ﬁZ‘ZZ = :x Em : ﬁji: : Z j: o6 64 13 _HDM TBTMUX LATCH — DM TBTMUX L ATCH 15 64 06
, _=MEM B A<2> e —— MEM B A<2> 21 22 73
; =MEM B A<3> — e MEM B A<3> 212273
; =MEM B A<4> —  IRUE MEM B A<4> 21 22 73
; _=MEM B A<5> — 1rE MEM B A<5> 2122 73 EPD PANEKIEM

ETh :E:\EAMBBA:i;> = Em : ﬁzs: cmmen o6 66 62 55 | 2C BKLT SCL — me 12 BKIT Sa 58 62 66 68
| NEM D A = NEM B AcBe nen 68 66 62 58 L 2C BKLT_SDA — 1mEe 12C BKLT SDA 58 62 66 68
7 =MEM B A<9> — mE VEM B_A<9> 2122 73
;. _=MEM B A<10> = 1mE MEM B _A<10> 21 22 73
, =MEM B A<11> — 1rE MEM B A<11> 21 22 73
; =MEM B A<12> — RE MEM B A<12> 2122 73
, _=MEM B A<13> e —— MEM B_A<13> 21 22 73
. _=MEM B A<14> —  TrRE MEM B A<14> 21 22 73

NAKE_BASE

22

22 7 _MEM A_ODT_CPUO

TRUE MEM A_ODT_CPUO

MEM A RAS L

TRUE MEM A RAS L

7 22 66

7 20 22 66 73

oo 22207 MEMA VE L — e MEMAVEL 72022 6673
o6 222017 NEM A CAS L — me MEM A CAS L 72022 66 73
7 _=MEM A BA<O> — me MEM A _BA<O> 02 18
66 22 20 7, _VEM A BA<I> = e MEM A BA<1> 720 22 66 73
7 _=MEM A BA<2> — e MVEM A BA<2> 20 22 73 UNUSED S| GNALS
VAKE_BASE

227 _MEM B ODT_CPWO

TRUE MEM B ODT CPUO

MEM B RAS L

TRUE MEM B RAS L

7 22 66

7 21 22 66 73

66 22217 _MEM B VE L = me MEM B VE_L 72122 66 73
w2221y MEMB CAS L = me MEM B CAS L 72122 66 73
; _=MEM B BA<0> — TRUE MEM B BA<O> 21 22 73
66 22 217 _MEM B BA<I> = me MEM B BA<1> 7 2122 66 73
7 _=MEM B BA<2> = me MEM B BA<2> 21227 MAKE_BASE
e 12 _NC PCI E_CLKIOOM FWP — TRUE NO TEST=TRUE NC PCI E_CLK100M FWP i s
e 12 _NC PCI E_ClLKI0OOM FWN — TRUE NO TEST=TRUE NC PCI E_CLK100M FWN i s
e 14« _.NC_PCl E_FW D2RP — TRUE NQ TEST=TRUE NC PCl E_FW D2RP 14 66
e 14 _NC PCl E_FW D2RN — TRUE NQ TEST=TRUE NC PCl E_FW D2RN 14 66
MAKE BASE w14 NC PCIE FW R2D CP — TRUE NO TEST=TRUE NC PCIE FWR2D CP ;4
o0 22 o_.VEM _RESET_HSW L T MEM RESET_HSW L ., o0 w1 NC PO E FWR2D ON — TRE noTest-TRE __NC POE FWR2D CN .00
e 12 NC_PCI E_CL KIOOM ENETSDP — t1rys NO TEST=TRUE NC_PCl E_CLK100M ENETSDP 12 66
612 NC PCI E CLK100M ENETSDN— 7TRryr NO TEST=TRUE NC PCl E CLK100M ENETSDN :: 66
nes 14 _NC USB | RP — TRUE NO TEST=TRUE NC USB | RP 14 66 71
nes e _NC USB | RN — TRUE NO TEST=TRUE NC USB | RN 14 66 71
71 0s 10 _NC _USB_CANVERAP — TRUE NO TEST=TRUE NC USB_CANMERAP 14 66 71
71 0s 10 —NC_USB_CANVERAN — TRUE NO TEST=TRUE NC USB_CANMERAN 14 66 71
71 es 10 —NC _USB _SDP — TrUE NO TEST=TRUE NC USB_SDP 14 66 71
766 14 __NC _USB_SDN — TRUE NO TEST=TRUE NC USB_SDN 14 66 71
66 12 _.NC_HDA SDI N1 — TRUE NO TEST=TRUE NC HDA_SDI N1 12 66
UNUSED MEMORY Sl GNALS e 13 _NC PCl _PME L — TRUE NO TEST=TRUE NC PCl _PME_L 13 66
NO TEST o 1 NC CLINK CLK — tmE NOTEST=TRE  NC GLINK OK -
7 __NC NEM A CLKN<1> e NC MEM A CLKN<1> " o 10 NC_CLI NK_DATA — ImEe NOTEST=TREE  NC CLINK_DATA e
66 7 __NC MEM A CLKP<1> — WG BASERTRE NC MEM A CLKP<1> o6 66 14 _.NC CLI NK RESET L — TRUE NO TEST=TRUE NC CLINK RESET L 14 66
; _MEM A CKE<2> — mp oo NC MEM A CKE<2> -
o 7 __NC NEM A CKE<3> e NE NG MEM A OKE<3> o
s 7 __NC MEM B CLKN<1> e SETRE NG MEM B CLKN<1> .
6 7 __NC MEM B CLKP<1> NC MEM B CLKP<1> .
; __MEM B CKE<2> NC MEM B CKE<2>
s 7 __NC MEM B CKE<3> NC NEM B CKE<3> o6 o 45 NC SMC TRST L — TRUE NO TEST=TRUE NC SMC TRST L 45 66
66 45 NC SMC MDL — TRUE NO TEST=TRUE NC SMC MD1 15 66
ISE&C VASTER=MASTER SYNC_DATE=MASTEH
T
65 63 2 60 57 58 53 40 33 33 PPV S4 Signal Aliases
<SCH_NUM>| D
Wi e A Xwggo2 CB@, fepte tne. <E4LABEL >
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73 67

73 67

73 68

MAKE_BASE

73 68 7 TRUE MEM A DQ<0> A DQ<60>

73 68 7 TRUE MEM A DQ<1> A DQ<56>

73 68 7 TRUE MEM A_DQ<2> A _DQ<57>

73 68 7 TRUE MEM A DQ<3> A DO<61>

73 68 7 TRUE MEM A DQ<4> A DQ<62>

73 68 7 TRUE MEM A DQ<5> A DQ<58>

73 68 7 TRUE MEM A DQ<6> A DQ<59>

73 68 7 TRUE MEM A DQ<7> A DO<63>

73 68 7 __IRUE MEM A DQ<8> A DO<44>

73 68 7 TRUE MEM A DQ<9> A DQ<40>

73 68 7 TRUE MEM A_DQ<10> A _DQ<45>

73 68 7 TRUE MEM A DQ<11> A DQ47>

73 68 7 TRUE MEM A DQ<12> A DQ<46>

73 68 7 TRUE MEM A_DQ<13> A _DQ<42>

73 68 7 TRUE MEM A DQ<14> A DQ<41>

73 68 7 TRUE MEM A DQ<15> A DQ<43>

73 68 7 TRUE MEM A DQ<16> A DQ<20>

73 68 7 TRUE MEM A DQ<17> A DQ<18>

73 68 7 TRUE MEM A DQ<18> A DQ<23>

73 68 7 TRUE MEM A DQ<19> A DQ<19>

73 68 7 TRUE MEM A DQ<20> A DO<17>

73 68 7 TRUE MEM A_DQ<21> A DQ<21>

73 68 7 TRUE MEM A DQ<22> A DQ<22>

73 68 7 TRUE MEM A DQ<23> A DQ<16>

73 68 7 TRUE MEM A_DQ<24> A_DQ<38>

73 68 7 TRUE MEM A DQ<25> A DQ<36>

73 68 7 _ TRUE MEM A DO<26> A DQ<37>

73 68 7 TRUE MEM A DQ<27> A DQ<39>

73 68 7 TRUE MEM A DQ<28> A DQ<34>

73 68 7 TRUE MEM A DQ<29> A DQ<32>

73 68 7 TRUE MEM A DQ<30> A DQ<35>

73 68 7 TRUE MEM A DQ<31> A DQ<33>

67 20 7 TRUE MEM A_DQ<32> MEM A_DQ<32>

73 68 7 __IRUE MEM A DQ<33> A DQ<24>

73 68 7 _ TRUE MEM A DO<34> A DQ<25>

73 68 7 TRUE MEM A_DQ<35> A _DQ<29>

73 68 7 TRUE MEM A DQ<36> A DQ<30>

73 68 7 TRUE MEM A DQ<37> A DQ<26>

73 68 7 __IRUE MEM A DQ<38> A DQ<31>

73 68 7 __IRUE MEM A DQ<39> A DQ<27>

73 68 7 TRUE MEM A DQ<40> A DQ<12>

73 68 7 TRUE MEM A DQ<41> A DO<8>

73 68 7 TRUE MEM A DQ<42> A DQ<11>

73 68 7 TRUE MEM A_DQ<43> A DQ<15>

73 68 7 TRUE MEM A DQ<44> A DQ<14>

73 68 7 TRUE MEM A DQ<45> A DQ<10>

73 68 7 TRUE MEM A_DQ<46> A_DQ<9>

73 68 7 TRUE MEM A DQ<47> A DQ<13>

73 68 7 TRUE MEM A DQ<48> A DQ<53>

73 68 7 TRUE MEM A DQ<49> A DQ<55>

73 68 7 TRUE MEM A DQ<50> A DQ<50>

73 68 7 TRUE MEM A DQ<51> A DQ<54>

73 68 7 TRUE MEM A DQ<52> A DO<52>

73 68 7 TRUE MEM A DQ<53> A DQ<48>

73 68 7 TRUE MEM A_DQ<54> A DQ<51>

73 68 7 TRUE MEM A DQ<55> A DQ<49>

73 68 7 __TRUE MEM A DQ<56> A DO<2>

73 68 7 TRUE MEM A_DQ<57> A _DO<1>

73 68 7 TRUE MEM A DQ<58> A DO<6>

73 68 7 __TRUE MEM A DQ<59> A DO<4>

73 68 7 TRUE MEM A DQ<60> A DO<0>

73 68 7 TRUE MEM A DQ<61> A DO<3>

73 68 7 TRUE MEM A DQ<62> A DO<7>

73 68 7 TRUE MEM A DQ<63> A DO<5>
TRUE MEM A DOS P<0> A DS P<7>
TRUE MEM A DQS N<O> A DOS N<7>
TRUE MEM A_DQS_P<1> A _DQS_P<5>
TRUE MEM A DQS N<1> A DOS N<5>
TRUE MEM A DOS P<2> A DS P<2>
TRUE MEM A DQS N<2> A DOS N<2>
TRUE MEM A DOS P<3> A DS P<4>
TRUE MEM A DQS N<3> A DOS N<4>
TRUE MEM A DOS P<4> A DS P<3>
TRUE MEM A DQS N<4> A DOS N<3>
TRUE MEM A DOS P<5> A DS P<1>
TRUE MEM A DQS N<5> — A DOS N<1>
TRUE MEM A DG5S P<6> — MEM A DQS P<6>
TRUE MEM A DOS_N<6> — MEM A DOS N<6>
TRUE MEM A DQS P<7> — =MEM A DQS P<0>
TRUE MEM A DQS N<7> =MEM A DQS N<O>

720 67 73

720 67 73

20

20

73 67

73 67

73 68

Menory Bit/Byte Sw zzl

e
MAKE_BASE

73 68 7 IRUE MEM B _DOQ<0> — =MEM B DO<8>

73 68 7 __TRUE MEM B DQ<1> — =MEM B DQ<14>

73 68 7 __IRUE MEM B _DQ<2> — =MEM B DOQ<11>

73 68 7 __TRUE MEM B DQ<3> — =MEM B_DO<9>

73 68 7 __TRUE MVEM B DQ<4> — =MEM B DQx12>

73 68 7 __TRUE MEM B DQ<5> — =MEM B _DO<10>

73 68 7 __TRUE MEM B DOQ<6> —— =MEM B_DQO<15>

73 68 7 __TRUE MEM B DQ<7> — =MEM B DQ<13>

73 68 7 __TRUE MEM B DQ<8> — =MEM B _DQ<24>

73 68 7 __TRUE MEM B DQ<9> — =MEM B DQ<30>

73 68 7 __IRUE MEM B _DQ<10> — =MEM B DQ<29>

73 68 7 __TRUE MEM B DQ<11> — =MEM B DQ<27>

73 68 7 __TRUE VEM B DQ<12> — =MEM B DOQ<28>

73 68 7 __IRUE MEM B _DQ<13> — =MEM B DQ<26>

73 68 7 __TRUE MEM B DQ<14> — =MEM B_DQ<25>

73 68 7 __TRUE MVEM B DQ<15> — =MEM B DQ<31>

73 68 7 __TRUE MEM B DQ<16> — =MEM B_DO<5>

73 68 7 __TRUE MEM B DQ<17> — =MEM B _DO<1>

73 68 7 __TRUE MEM B DQ<18> — =MEM B DQ<6>

73 68 7 __TRUE MEM B DQ<19> — =MEM B_DO<3>

73 68 7 __TRUE MEM B_DQ<20> — =MEM B _DQ<4>

73 68 7 __IRUE MEM B DQ<21> — =MEM B DQ<7>

73 68 7 __TRUE MEM B DQ<22> — =MEM B_DO<0>

73 68 7 ___TRUE MEM B DQ<23> —— =MEM B_DO<2>

73 68 7 __IRUE MEM B _DQ<24> — =MEM B DQ<21>

73 68 7 __TRUE MEM B DQ<25> — =MEM B DO<17>

73 68 7 __TRUE MVEM B DQ<26> — =MEM B DQ<20>

73 68 7 __TRUE MEM B DQ<27> — =MEM B DQ<22>

73 68 7 __TRUE MEM B DQ<28> —— =MEM B_DO<23>

73 68 7 _ TRUE MEM B DQ<29> — =MEM B DOQ<19>

73 68 7 __IRUE MEM B DQ<30> — =MEM B DQ<18>

73 68 7 __TRUE MEM B DQ<31> —— =MEM B_DO<16>

67 217 __IRE MVEM B DO<32> — MEM B DO<32>

73 68 7 __IRUE MEM B DQ<33> — =MEM B _DQ<40>

73 68 7 __TRUE MEM B DQ<34> —— =MEM B_DO<45>

73 68 7 __IRUE MEM B _DQ<35> — =MEM B DQ<43>

73 68 7 __IRUE MEM B DQ<36> — =MEM B DQ<46>

73 68 7 __TRUE VEM B DQ<37> — =MEM B DQ<42>

73 68 7 __IRUE MEM B _DQ<38> — =MEM B DQ<47>

73 68 7 __IRUE MVEM B DQ<39> — =MEM B DQ<41>

73 68 7 __TRUE MVEM B_DQ<40> — =MEM B DQ<60>

73 68 7 __TRUE MEM B DQ<41> — =MEM B_DO<56>

73 68 7 __IRUE VEM B _DQ<42> — =MEM B DOQ<63>

73 68 7 __IRUE MEM B _DQ<43> — =MEM B DO<61>

73 68 7 __IRUE MEM B DQ<44> — =MEM B _DO<62>

73 68 7 __TRUE MVEM B _DQ<45> — =MEM B DOQ<58>

73 68 7 __IRUE MEM B _DQ<46> — =MEM B DQ<59>

73 68 7 __TRUE MEM B DQ<47> — =MEM B DO<57>

73 68 7 __TRUE MVEM B DQ<48> — =MEM B DOQ<38>

73 68 7 __TRUE MEM B DQ<49> — =MEM B DO<37>

73 68 7 __IRUE MEM B DQ<50> — =MEM B DQ<32>

73 68 7 __TRUE MEM B DQ<51> — =MEM B DQ<33>

73 68 7 __IRUE MEM B _DQ<52> — =MEM B DQ<35>

73 68 7 __IRUE MVEM B DQ<53> — =MEM B DQ<36>

73 68 7 __IRUE VEM B_DQ<54> — =MEM B DO<34>

73 68 7 __IRUE MEM B DQ<55> — =MEM B DQ<39>

73 68 7 __IRUE MEM B DQ<56> — =MEM B DQ<51>

73 68 7 __IRUE VEM B_DQ<57> — =MEM B DO<53>

73 68 7 __IRUE VEM B DQ<58> — =MEM B DQ<48>

73 68 7 __TRUE MEM B DQ<59> — =MEM B DQ<55>

73 68 7 __IRUE MEM B DQ<60> — =MEM B DQ<50>

73 68 7 __TRUE MEM B DQ<61> —— =MEM B_DO<49>

73 68 7 __TRUE MVEM B DQ<62> — =MEM B DQ<54>

73 68 7 __IRUE MEM B DQ<63> — =MEM B DQ<52>
TRUE MEM B DQS P<0> — =MEM B DQS P<1>
TRUE VEM B DQS N<O> — =MEM B DG5S N<1>
TRUE MVEM B_DQS P<1> — =MEM B DQS P<3>
TRUE MEM B DQS N<1> — =MEM B DQS N<3>
TRUE MEM B DQS P<2> — =MEM B DGS P<0>
TRUE MEM B DQS N<2> — =MEM B DQS N<O>
TRUE MEM B DQS P<3> — =MEM B DQS P<2>
TRE MEM B DQS N<3> — =MEM B DG5S N<2>
TRUE VEM B DQS P<4> — =MEM B DQS P<5>
TRUE MEM B DQS N<4> — =MEM B DG5S N<5>
TRUE MEM B DQS P<5> — =MEM B DG5S P<7>
TRUE MEM B DQS N<5> — =MEM B DQS N<7>
TRUE VEM B DQS P<6> — MEM B DQS P<6>
TRUE MVEM B_DQS_N<6> — MEM B DOS_N<6>
TRUE MEM B DQS P<7> — =MEM B _DQS_P<6>
TRUE MEM B DQS N<7> — =MEM B DG5S N<6>
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J4813 (KEY BOARD CONN) POVNER RAI LS H
. . 0500 CHARZ TPS CI
Functi onal Test Points oo e TET oo e e PR S B g o0 @ o0 FUNGTEST ! Test Points
i T2 2R Ped> B8 ppasop  CD—mePESV4Z M HEEES = e NC NO_TEST
16050 (LEFT FAN OONN) 702314 ) PAE TBT D2R N<O> L PPA401 [CO—me VB KBDL 2 e PSP S3 | 1317 18 36 o1 63 )
TrE PPOV675 SO DDRVIT 55 s5 65 7
FUNC_TEST 1o 68 2 P21 [o—me W6 KB I [ — 3
e PP5V SO :l 3.TPs |°:“ 2 PCLE CLKI0OM TBT P P PPA423 [O—me W6 KBOS s
[ — per Fan POl E CLK100M TBT N A e e WS KBD4 . Co—=E PP1V05_ SO 8,8 1115 16 17 37 53 57 60 61
i TR Em EI m 2K/ [O—me V5 KBDS 2 Hi gh Speed NO_TEST
: IRUE 70 32 14 PCl E_ CAMERA D2R P P TeE WS _KBD6
PPA402 | — 34
70 52 14— PO E_CAVERA D2R N 1 PPA40S  [>—tme WS KBD7 " > POEAPRDCEP P
P2 [o>—me W5 KBDB » > LILALRID G N " e
70 68 30 12 PCl E_SSD _D2R P<0> P, PPA404 o= WS KBD9 s = PCIE AP D2R P TRE o
70 68 20 12 ey PCI E _SSD D2R N<O> 1 PPA405 == WS _KBD10 24 [— PClE AP D2R N TRUE i 63 68 70
WS KBD11 TR
P2MM (- V& KBDL2 & [—POE SSD R2D C P<3.. 0> 12 30 70
TR
70 68 63 14 PCIE AP D2R P P PPAA10 — Ve KBOLs 3 T 1RE GND 4 TPs > PCESSDRD CNe3..0>  T™E 400
34002 (ALS/ CAVERA CONN) 7060 63 14 [—, POE AP D2R N 1 | M = :l TRE
PPA411 [O—me V5 KBDI4 2 = [OPCLE SSD ReD P<3..0> 20 70
SMBUS SMC 1 SO SCL 1632 30 39 43 72 70 P2MM [ e V5 KBDIS CAP w CO—B2ESSD RD N3, 0> = w0
SMBUS SMC 1 SO SDA 14 32 36 39 43 72 71 63 14 USB3RPCI E_SD D2R P PEN VS KBl i
1 PPA420 [D—=e D16_NUM 5 Ol
e PP5V S3IRSO ALSCAM F - - USB3RPCI E_SD D2R N f S = V6 KBDL7 " [ E SSD DPR P<3.. 0> 12 30 08 70
[o—me MPI_CK CONN o s = PPA421 W KEDLE e PP3V3 SO §8R84S1E 17 1 24 28 3 37 CO—B2ESSD R N3, 0> e twm
D TRUE 34 38739740°41°42743 44746747 50 TRUE
o MPI_CLK COWN P PZMM
e = 7 2 47 12 [—_HDA_SDI ND 1 e = T N PRIV _S3
CAM SENSOR WAKE L CONN s = € PPA4OS [O—me V6 KBOO . [ Ty 1518 10 39 42 60 05 [O-PCLE TBT R2D C P<3..0> 142 70
P -

e M PL DATA OONN N e LACE_NERR-=UD500. AY10: 6MM . Ve KeoeL . o—me _ 81013,15,16,17 18 26 27 29 56 [O-PCLE TBT R2D C Ne3..0> ™ n
[O—me MPI_DATA CONN P 278 5% M ALK N ey Cl: ap V6 KBD22 . o= g:xﬁzss AVREF_SMC__ 50 5 > POLE TBT ReD P<3.. 0> e
| |§c CAM SCK 21 32 ¢ MPI_CLK P 1 @\A PPA44l  — ime W6 KBDP3 a o—=e ey SOG;H BEEE R [>-BUE TBT_R2D he3. . 0> e 23 70
[ 12C CAM SDA . - PEEM PPA442 [ iuc V6 KBD ONCFF L w e FPS 39 3 5 41 44 45 59 54 50 60 [ PCLE TBT 2R P<3..1> oo

S MPLDATA N P PPA443  [CO—Tme VB LEFT SHET KBD 2 [t IOV ST 33 33 6 55 56 57 60 62 63 65 [D-PCLE TBT D2R N<3..1> TRE o
J9500 (RI O POAER PI NS) M Pl_DATA P 1 e WS LEFT OPTI ON KBD . Co—me PPV S5 34 56 65 PCI E TBT D2R C P<3..1> o
PPA444 [ s PPBUS G3 = 270
O—me PP3V3_S4 38 29 94 97 38 42 60 63 0a o5 == W5 CONTROL KBD I DJ._HH. 40 51 52 58 65 [— PCI E TBT _D2R C N<3. . 1> TRE e
CO—me PP5V sS4 2 33 4 55 5 57 60 62 63 05 EPDCI N Gad 51 52 65 TRE
o> PPIV5 SO 547 59 60 61 63 65 [
TRE G\D U5000 CHARZ TPS [ PRVEE SO CPU 8 10 42 54 65 USB3 EXTA D2R P PR
L s Py 34800 (TPAD CONN) o583 DXTA DoR N T wan
= — 1 LPC CLK24M SMC 14 TRUE
== €© PPA4LY SMBUS SMC 2 S3 SDA wwmmre  [y—tme PPVITDDR S3 55 65 65 73 _NC PM SLP A L — Tme NC PM SLP A L 15 68
[O—me SMBUS SMC 2 S3 SQL 34 36 39 76 — MKE_BASESTRIE USB3 EXTA RRD C P 143371
e PP3V3 TPAD CONN ., USB3 EXTA R2D C N LSV
o—m=e PP5V_S4 CUMULUS 4 USB3 EXTA R2D N T e
= Z2 CLKIN 2 NO_TESTs [ \USB3 EXTA RD N TRE 45 es 7
o= PSOC_SCLK e TROE
== PSCC_MOSI 5 USB3 EXTB 2R P s
o= 72 SCLK 2 USB3 EXTB D2R N TRE  ean
== PSOC M SO aa - B3_EXTB R2D C P TRE emn
Do—=E Z2_M SO 34 D%W 2 Co—USB3 EXTB RRDC N TRE emn
TRUE
o= 72 Mos s
IRLE PSOC F CS L 34 TBTBPVWRSW | SET SO R
:D TRUE 72 cS L aa [O-IBTBPURSW | SET S3 wE
. PCl E CLK100M SSD P 12 30 70
o—me 72 KEY ACT L 34 TRUE PCIE CLK1 TRUE
36601 (AUDI O 2-M KE CONN) Do Pl CKB L e O—PAEAMOMSDN w0 w0
e 22 T I NTN TBTAPVRSW | SET V3P3 26 MEM A DQ<63. . 0> 7 20 67 73
ey DM C_SDA3 . | m— S 3 0= TRUE = TRUE [O—POE CLKIOOM TBT P 12 23 68 70
s
SMBUS PCH CLK 1416 10 30 63 72 v soR [ [BTAPVRSWISET S0 = [>—PCLE CLKIOOM TBT N TRE L0 70
SMBUS PCH DATA 14 16 19 39 63 72 DM C CLK3 = TRUE
TR
e TBTAPVRSW | 2 [—PCLE CLKIOOM AP P 12 63 70
TRUE PCl E CLK100M AP N TRUE
D TBTAPVRSW | SET _S3 R 26 : 12 63 70
36602 (AUDI O LEFT SPEAKER CONN) o TRE = PEVIIDOR 23 RE 0 E_CLKI00M P TRE a0
TBT A D C P<1..0>
>_me SPKRCONN L OUT P oo :: BT A oD & et 0n o z: z: i: = PCl E_CLK100M CAMVERA N Tf.:i 12 32 70
CO—me SPKRCONN L QUT N 48 50 77 J7000 (DC POMER CONN) [>—IBT A R2D P<l..0> TRE s
J7715 (KBD BACKLI GHT CONN) CO—me SPKRCOWL 1D 47 50 [O—tme  TDM ONEW RE MVPM O IBL A R2D N<1..0> TRE e
e PPVOUT SO KBDBKLT 3s 58 [—me  SPKRCOWN SL QUT P 48 50 77 ADAPTER SENSE s TR - MEM B DO<63.. 0> Taer s
e KBDLED CATHODEL TBT A D2R C P<1> TRUE
[ a5 58 [O—me SPKRCONN SL QUT N 48 50 7 PP18V5 DCI N FUSE o [ 7
[>—me KBDLED CATHODE? us s O—me——n = [>—TBT A D2R C Nel> 26 74
IRE G\D [O—IBL A D2R C P<0> TRE .
J6603 (AUDI O RI GHT SPEAKER CONN) L O—IBT A D2R C N<O> TRE 6
TRUE
[O—me  SPKRCONN R OUT P 5 50 77
[O—me SPKROOWROUIN  uwsor [ 1BL A 2R P<l> 2326 74
TRUE
O SPKRCOWN R 1D a7 s [>—me PMCLKRUN L 12 20 45 60 > BLA R hel> — =
e SPKRCONN SR QUT P 48 50 77 [>—me PM SYSRST L 1o 17 36 72 OB A 2R 120> 2326 74
e SPKROONN SR QUT N 8 50 77 [ 1BT A D2R N<0> TRE  si267a
TRUE
TRUE  GND TBT B R2D C P<1..0>
: A 23 27 74
J_— C}—me SMCONOFF L 563637 O IBr B R2D C N<l..0> TRE 2527 74
= TROE
: TBT B R2D P<1..0> 27 74 : HOM IGCK CP 63 64 74 H
17050 (VAN BATT O 28300 (EDP GOy [ IBT B ReD N<l..0> T::UE I > M 1GaKCN TRE  en Unused nets with offpage
TBT B D2R C P<0> TRUE R
oy PPVBAT G3H CONN o e e PPSVR3V3 SWLCD 2 = 2 DM _1G DATA C P<2,.0> 63 64 74 (Nets with of fpages not used on this project)
= SVBUS SMC 5 G3 SCL J6100 (LPC + SPI CONN) CO—IBT B D2R C N<0> TRE 57 74 [O—HOM_I G DATA C N<2.. 0> TRE  ses s [>_toD N
o—me SMBS S 5 &G SCL scassiszve TBT B D2R C P<l> TRUE TRE PVR 15
> me SMBUS SMC5 G SDA  sssosisate O—mePRVOUT SO LCDBKLT ez ] 2 TP needeqy—tme PP3V42 G3H U%nu28 = Tar b R els e oW EN M
PP5V [ 27 74
e 12C BKLT SO w0 o o O PP5V SO SRS e TET B 2R P> T BL L ®
e 12C BKLT SDA e [ LPC CLK24M LPCPLUS 17 a5 72 TET B D2R NeO> TR
e SYS DETECT L o :: me  LCD HPD CONN o= LPC AD<0> 14 36 a5 72 = T [O—FEWPWR EN s
me LCDIRQL Z [O—me LPC AD<2> 14 36 45 72 O BL B 2R pels Tl o FEWPRME L s
= S EoP BKLT Pw ” Z > e LPC AD<I> 14 36 45 72 1B B D2R N<l> T [>—ENET MEDIA SENSE s
J6601 (2 M C CONN) I:D 1me SMBUS SMC 0 SO SCL 9 30 62 76 CO—me LPC AD<3> 14 36 45 72
SMBUS SMC 0 SO_SDA e POE AP 2R P 14 63 60 70 OO PRENL 3
[D—me CNDMC PR S eae e s [—me XDP LECPLUS GPIO s > me POEAPDRRN weer = _ENET Lowpur -

e CON ngl g ;Dﬁl CO—me DPINT AUX P o 74 > e LPCPLUS RUSLL L 10 a5 OO-=e POE AP RDP - [ _AUD | P_PERI PHERAL_DET .

TR
[ S _ae DP INT AUXN o [O—mE_SMC TDO s6 57 45 > _me POE AP RD N 670 o5 NG XDP_PCH HOOKA — m NG XDP_PCH HOOKA . > AR IZC N L 1

[O—me DP INI M_P<0> - ss __NC XDP PCH HOOK5 — TmE BASESTRE NC XDP_PCH HOOKS - AL I PHS SWTCH EN 13
[>—me DP INT M N<0> 6 74 TP XDP PCH OBSFN B<0> — VAKEBASETRE \¢ xDP PCH OBSFN B<0> CO—ENETSD QLKREQ L 12
> e DP INT M Ps<l> o CO—me SMCTXL ~~ ssras s _NC XDP PCH OBSFN B<1> — VAKEBASETRE \C xDP PCH OBSFN B<l>
[O—me  PCH VSS NCTE<10> o [O—me DP INT M Nel> o 7 . TP_XDP_PCH OBSFN A<0> = #’Azi—;’fs;f“f NC XDP POH CBSEN A<O>
me  PCH VSS NCTF<19> o [—=e DP INT M P<2> 62 74 CO—me_LPC FRAVE L 1430 45 72 oo _NC XDP PCH OBSFN A<l> — AETSCTNE NG XDP PCH OBSEN A<L> g
= > _me 0P INT M N2> o SPI ROM USE M.B 15 45 72 TP_XDP_PCH OBSFN D<0> = INEFSETRE N xpp POH BSEN D<0> Iﬁ&c MRSTERCIA SYNC DATE=08/ 12201
34600 (LEFT USB CONN) [O—me DP INT M._P<3> o 7 CoO—me PMCLKRUN L 13 36 a5 68 ss _NC XDP_PCH OBSFN D<1> — JRE-SETRE NC XDP PCH OBSEN D<1> 4 E . I
[>_me PP5V S3 LTUSB A E ' > _tme DB INT M e3> o o5 _NC XDP_PCH TRST L — VAKEBASETRE \¢ xpp PCH TRST L o unctional / |CT Test
B LT1 N 5 —— MAKE_BASE=TRUE
USe LT1L P . o—m=e LPC SERI RQ 15 36 45 6s NC 1V05 SO PCH VCCAPLLEXP 1eNC 1V05 SO PCH VCCAPLLEXP o8 Appl e | nc.
S — LP L 15 36 a5 s NC_AUD CODEC M CBI AS TS TRE AUD CODEC M CBI AS
FUNC_TEST o VG TDI o VAKE BASETRUE °° 1) <E4LABEL>
UNC R —me SMCTOD -
J_ me GND SMC TCK 36 7 45 ss NG AUD M C | NRP Y NC_AUD M C | NRP o NOTI CE OF PROPRI ETARY PROPERTY:
= T e D SMC RESET L 36 37 35 45 52 s NC AUD M C | NRN — ImE _ NC AUD M C | NRN 68 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
= il D_‘L&_ MAKE_BASE=TRUE PROPRI ETARY P ERTY _OF APPLE | NC.
= J_ o Tps SMC_ROVBOOT 37 a5 THE POSESSOR AGREES TO THE FOLLOW NG
= SVMC RX L | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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J44 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAR | OERSPER

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

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

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_OHM _SE =45_OHM SE 10 MM 0 MW oM
STANDARD * Y =DEFAULT =DEFAULT 10 W =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 MV 0.066 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’GA;Z"
45_OHM SE ToP, BOTTOM Y 0.116 MM 0.116 MM o
45_OHM _SE * Y 0.083 MV 0.083 MV =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 M 0.145 MM 0.095 MM o
40_OHM SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%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"
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 M 0.265 MM 0.095 MM o
27P4_OHM SE * Y 0.186 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;:"
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF |isia,isua, 1509, 1s010 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM DI FF |ISL2, I SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM DI FF [TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 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’GA;Z"
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF |isis. 1504, 1500.15010 \% 0.092 MM 0.092 MWM 0.120 WM 0.120 MM
80_OHM DI FF |ISL2, I SL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF [TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JT 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"
85_OHM DI FF . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF isis.15u4.1500.15010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DI FF (I SL2, | SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DI FF |TOP, BOTTOM Y 0.105 MM 0.105 MM 0.125 WM 0.125 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JT 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, st 1st0.15010 M 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF I SL2, I SL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF [TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSI CAL_RULE_SET LAYER 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;:"
P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
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"
1TOL_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 WM 0.1 MM

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | P075_SPACE |

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
DEFAULT * 0.1 WM 2
STANDARD * =DEFAULT 2
PO72_SPACE * 0.071 MM 2
PO75_SPACE N 0.075 MM 2
St ackup- Def i ned Spaci ng Rul es
Note: Quter dielectric is 0.058 nm noni nal,
Inner dielectric is 0.053 nm noninal .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' »
1: 1_SPACI NG 0.1 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' »
1x_DI ELECTRI C | TOP, BOTTOM 0.058 MM 2
1X_DI ELECTRI C |ists 154,159, 15010 0.053 MM ?
1X_DI ELECTRI C [sz a5 1m0 157 1 0.101 MV 2

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65 BGA

SYNC DATE:O&/ 12/ 201

ISYNC MASTER=J44
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CPU Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:’{
CPU_45S * =45_OHM SE | =45_OHMW SE =45_OHW SE =45_OHW SE =STANDARD =STANDARD
CPU_27P4S * k27Pa_OHM SH =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7 ML 7ML

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

CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 MM 2
CPU 12M L * 0.305 MM 2
CPU_18M L * 0.457 MM ?
CPU 25M L * 0.635 MM 2

PCl

Express Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCI E_85D

[85_OHM DI FF|

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCl E_85D

[85_OHM DI FF|

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

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

PCl E_20THER * =4X_DI ELECTRI C 2 PCl E_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2
PCl E_2CLK * =7X_DI ELECTRI C 2 PCIE_2CLK | TOP, BOTTOM=10X_DI ELECTRI C 2

PCI ECLK_20THER * =7X_DI ELECTRI C 2 PCI ECLK_20THER| TOP, BOTTOM=10X_DI ELECTRI C 2

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET

PCIE_* * * PCl E_20THER
PCI E_* =SAVE * PCl E_2SAME
PClI E_* CLK_* * PCIE_2CLK
CLK_PCI E * * PCI ECLK_20THER
PCl E_TX *_RX * (RX
PCl E_RX *_TX *

CPU Si gnal

Properties

NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACT NG
CO—XDB_ICKO CPU 455 CPU 18M 1 XDP_CPU_TCK
CO—XDB_ICKO CPU 455 CPU 18M | PCH JTAGX
CO—XDR_TCK1 CPU 455 CPU 18M | XDP_PCH_TCK
[O—X_1D0 CcPU 455 XDP_CPU_TDO
[O—X_10 CcPU 455 XDP_PCH TDO
CO—Xoe_10l CPU 45S XDP_CPU_TDI
CO—XDe 1Dl CcPU 455 XDP_PCH TDI
[O—X2_ M6 CcPU 455 XDP_CPU_TMS
[CO—X2_ IS CcPU 455 XDP_PCH TMS
[O—XDB_IRST | CPU 455 XDP_TRST_L
[CO—XDB_IRST | CPU 455 XDP_CPUPCH TRST L
O XDB_PRDY | CPU 455 XDP_CPU PRDY_ L
[CO—XDB_PREQ | CcPU 455 XDP_CPU PREQ L
[ —CRU VCCST PURED CPU 455 CPU 08M | CPU_VCCST_PWRGD
[O—CRU VCCST PURED CPU 455 CPU 08M | XDP_CPU_VCCST_PWRGD
CO—CRUBPM CPU 45S CPU 08M | XDP_BPM L<1..0>
CO—CRUBPM TP CPU_45S XDP_BPM L<7..2>
CPY 27PAS CPU 25M | CPU_SM RCOWP<2. . 0>
CO—CRU ROV EDP CPU 27PAS CPU 25M | MCP_EDP_RCOVP
CO—CRURCOW (Pl CPU 27PAS CcPy 12M | CPU_OPI _ RCOVP
[CO—CRU_PROCHAT CPU 455 CPU 08M | CPU_PROCHOT L
[CO—CRU_PROCHAT CPU 455 CPU 08M | CPU PROCHOT R L
[CO—CRU CATERR CcPU 455 CPU 08M | CPU_CATERR L
O—CPU_VI DALERT CcPU 455 CPU 18M | CPU VI DALERT_L
[O—CPU VI DALERT CcPU 455 CPU 18M | CPU VIDALERT R L
O—RuvIDsaK CPU 455 CPU 18M | CPU_VI DSCLK
O—CRUvIDSAK CPU 455 CPU 18M 1 CPU_VI DSCLK_R
O—Ceuvipsaur CPU 455 CPU 18M | CPU_VI DSOUJT
S—Ceu vipsaur CPU 455 CPU 18M 1 CPU_VI DSOUT_R
O—CRUBECl CPU 455 CPU 18M 1 CPU_PECI
O—CRU PECl CPU 455 CPU 18M 1 CPU PECI R
CO—CRUPECL_SMC CPU 455 CPU 18M | SMC PECI L
CO—CRUPECL_SMC CPU 455 CPU 18M 1 SMC PECI _L_R
DU GG CcPU 455 CPU CFG<19. .11>
O CRUCEG D CPU 455 CPU _CFG<10. . 8>
—RuCG CcPU 455 CPU _CFG<7..5>
CO—CRUCEG PD CPU 455 CPU_CFG<4>
O—CRUCEG 3 CPU 455 CPU_CFG<3>
O—CRUCEG CcPU 455 CPU_CFG<2>
O BUCEG PD CPU 455 CPU _CFG<1. . 0>
[CO—CPU MEM RESET CPU 455 CPU 08M | MEM RESET_L
[ CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[D—CRU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N

6 16

12 16

12 16

6 16

12 16
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12 16

6 12 16
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8 53
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PCl

Express Properties

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACT NG

- SSD PR PCl E_85D PCLE_RX PCl E_ SSD D2R P<3..1> 12 30 68
[—BOLE_ssh 2R PCl E_85D PCLE_RX PCl E_SSD D2R N<3. . 1> 12 30 68
[O—BOLE_SSh 2R PP PCl E_85D PCLE_RX PCl E_SSD _D2R _P<0> 12 30 68
[O—BOLE_SSh 2R PP PCl E_85D PCILE_RX PCl E_SSD _D2R _N<O> 12 30 68

- SSD R2D PCl E_85D PCLE TX PCIE SSD R2D C P<3..0> 36
[O—BOLE SSh RD PCl E_85D PCLE TX PCIE SSD R2D C N<3..0> 1,36
O—BCLE SSD R2D PCl E_85D PCLE TX PCl E_SSD R2D P<3..0> 0 68
CO—BCLE SSD R2D PCl E_85D PCLE TX PCl E_SSD R2D N<3. . 0> 30 68
[ —BCOLE BT 2RO PCl E_85D PCLE_RX PCl E TBT_D2R P<0> 14 23 68
[O—BCOLE TBT 2R 0 PCl E_85D PCLE_RX PCl E TBT_D2R N<O> 14 23 68
[O—PBCOLE BT 2R 0 PCl E_85D PCIE_RX PCl E TBT _D2R C P<0> 23
CO—POLE_TBT_ 2RO PCl E_85D PCLE_RX PCl E TBT_D2R C N<0O> 23
[O—BOLE_TBL 2R PCl E_85D PCLE_RX PCl E TBT_D2R P<3..1> 14 23 68
[O—BOLE_TBL 2R PCl E_85D PCLE_RX PCl E TBT D2R N<3..1> 14 23 68
O—BCLE IBT 2R PCl E_85D PCLE_RX PCIE_TBT_D2R C P<3..1> .
[O—BOLE_TBL 2R PCl E_85D PCLE_RX PCIE TBT D2R C N<3..1> .,
[O—BOE TBL R2D PCl E_85D PCLE TX PCl E_TBT_R2D P<3..0> 23 68
[O—BOLE TBL_R2D PCl E_85D PCLE TX PClE_TBT_R2D N<3..0> 23 68
[CO—BOE TBL R2D PCl E_85D PCLE TX PCIE TBT R2D C P<3..0> ..
[CO—BOE TBL R2D PCl E_85D PCLE TX PCIE TBT R2D C N<3..0> .6
[CO—BOE AP RD PCl E_85D PCLE TX PCl E AP_R2D P 63 68
CO—POLE_AP_R2D PCl E_85D PCLE TX PClE AP_R2D N 63 68
CO—BOE AP RD PCl E_85D PCLE TX PCILE AP R2D C P 14 63 68
CO—BOE AP RD PCl E_85D PCLE TX PCILE AP_R2D C N 14 63 68
[O—BOE AP 2R PCl E_85D PCLE RX PCl E AP_D2R P 14 63 68
[O—BOE AP 2R PCl E_85D PCLE RX PCl E AP_D2R N 14 63 68
[O—BOE QKIoOM AP CLK PCIE 85D AKPOE PCl E CLK1IOOM AP_CONN P,
CO—PCLE_QKI00M AP ClK PCIE 85D AKPOE PCl E CLKIOOM AP_CONN N 4
[CO—BOE QKI0OM AP ClK PCIE 85D AKPOE PCl E_ CLK100M AP_P 12 63 68
[CO—BOE QKIloOM AP ClK PCIE 85D CAKPOE PCl E_ CLK100M AP_N 12 63 68
CO—BCOLE GKIOOMCAM | GLK POLE 85D K POE PCl E_ClL K1I00M CAMVERA P 12 32 68
O—BOE aKiooMcaM | QK POE 85D AKPOE PCl E CL KIOOM CAVERA N 12 32 68
OO—BOE aKiooMcaM | QK PCE 85D AKPOE PCl E CLK100M CAMERA C P ;5
[OO—BOE aKiooMcam | QK PCE 85D AKPOE PCl E_ CLK100M CAMERA C N 5 5
O—BOEaKioomssd | QK POE 85D CAKPOE PCl E_ CLK100M SSD P 12 30 68
[O—POEaKioomssd | QK PCE 85D CAKPOE PCl E_ CLK100M SSD N 12 30 68
[O—BOE QKIQOMTET | QK PCE 85D K POE PCl E_ CLK100M TBT P 12 23 68
CO—BOE QKIQOMTET | QK PCE 85D K POE PCl E_ CLK100M TBT_N 12 23 68
O —BOLE_CAVERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R P 14 32 68
[CO—BCLE_CAVERA 2R PCl E_85D PCLE RX PCl E_CAMERA D2R N 14 32 68
CO—BCLE_CAMERA 2R PCl E_85D PCLE_RX PCl E_CAMERA_D2R C P a1 2
[O—BCLE_CAVERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R C N a1 2
[O—BOLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D P a1 2
[O—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D N a1 2
[CO—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E CAMERA R2D C P 14 32
[CO—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C N 14 32

VASTER=J 44

ISYNC

SYNC DATE:O&/ 12/ 201

TTILE
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USB 2 Interface Constraints USB Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | 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 G
PCH_USB_RBI AS] * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
N _ _ _ _ _ S O USB_BT USB_85D USB USB_BT P 14 20
UsB_85D * =85_OHM DI FF| 85_COHM DI FF 85_COHM DI FF 85_CHM DI FF 85_COHM DI FF 85_COHM DI FF [—_usa et USB_85D USB USB BT N 14 20
O—UsB.ET USB_85D USB USB_BT_CONN P 29 63
CO—UsB BT USB_85D USB USB_BT_CONN_N 29 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
usB * =4X_DI ELECTRI C ? usB TOP, BOTTOM =6X_DI ELECTRI C ?
USB_RBI AS * =6X_DI ELECTRI C ? USB_RBI AS | TOP, BOTTOM=10X_DI ELECTRI C ?
O USB_EXTA USB_85D USB USB_EXTA P 14 33
O USB_EXTA USB 85D USB USB_EXTA N 14 33
= DEFAULT DEEAULT SMC_DEBUGPRT_RX_L 33 36 37
f— DEEAULT DEEAULT SMC DEBUGPRT_TX_L 33 36 37
i } EXTA USB 85D USB USB2_EXTA MJUXED P 2
USB 3 Interface Constraints (= gy P e obr BXTA MIXED N N
ALLOW ROUTE = 3 EXTA USB 85D USB USB2_ EXTA MUXED F_P .
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» D_LﬁﬁiFXTA lEB73§D USB USBZ E)(-rA MJ)(ED F N .
USB3_85D * k8s_oHM DI FF| =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF [ UsB_EXTA USE_85D USB USB LT1 P -
O USB_EXTA USB 85D USB USB LT1 N o8
I I , EXTB USB_85D USB USB_EXTB P 14 63
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O USB EXTB USB_85D USB USB EXTB N 14 63
— = — = , TPAD USB_85D USB. USB_TPAD P 14 34
USB3_2SAME * =3X_DI ELECTRI C ’?‘ _ USB3_2SAME | TOP, BOTTOM =4x_DI ELECTRI C ’?‘ _ . TPAD USB_85D USB USB_TPAD N 1t
USB3_TXRX * =6X_DI ELECTRI C ? USB3_TXRX TOP, BOTTOM=10X_DI ELECTRI C ? D—USB_TPAD USB_85D USB USB TPAD R P 24
USB3_20THER * =4X_DI ELECTRI C 2 USB3_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2 D> USETPAD USE_83D USE LSE TPAD R N o
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
— [ USB3_EXTA 2R USB_85D USB3_RX USB3_EXTA _D2R P 14 33 68
usBs_* " " USB:LZOT'_F? 3 _EXTA 2R USB_85D USB3 RX USB3_EXTA D2R N 14 33 68
USB3_* =SAMVE * USB3_2SAME [O—USB3 EXTA R2D USB_85D USB3 TX USB3_EXTA R2D P 33
USB3 TX * RX " USB3 TXRX 3_EXTA_R2D USB_85D USB3 TX USB3_EXTA R2D N 33 68
- = - O USB3_EXTA ROD USB_85D USB3 TX USB3_EXTA R2D C P 14 33 68
USB3_RX *_TX * USB3_TXRX [O—USB3 EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C N 14 33 68
3_EXTB 2R USB_85D USB3 RX USB3_EXTB_D2R P 14 63 68
3 _EXTB 2R USB_85D USB3 RX USB3_EXTB D2R N 14 63 68
3_EXTB R2D USB_85D USB3 TX USB3_EXTB R2D C P 14 63 68
o USB3_EXTR R2D USB_85D USB3 TX USB3_EXTB_R2D C N 14 63 o8
System Cl ock Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP _SD PR USB3 85D USB3 RX USB3RPCI E SD D2R P 14 63 68
- — — — — — = _SD 2R USB3_85D USB3_RX B3RPCI E_SD D2R N 14 63 68
CLK_25M 45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD —sp_moD USB3_asD L - USB3RPCIE SD R2D C P e jr—
[O—UsB3_Sh R2D USB3 85D USB3 TX USB3RPCI E_ SD R2D C N 14 63
= L NC USB_85D USB NC USB | RP 14 66
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ 7,\( lBB78§D USE NC L)SB I RN 14 66
CLK_25M * =5x_DI ELECTRI C ? 3 NC USB_85D USB TP_USB 5P 14
L NC USB_85D USB TP_USB 5N 14
L NC USB_85D USB NC USB_SDP 14 66
L NC USB_85D USB NC USB_SDN 14 66
NG USE_ 850 Lsn NC_USB_CANERAP e
NG USB_ 850 LR NC_USB_CANERAN e
SATA I nterface Constraints ( Not Used) OB UsB REIAS | PCH USR REIAY  USR RAIAS PCH USB_RBI AS 1
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;:"
SATA_ 85D * k85_oHM DI FF| =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85 _OHM DI FF | =85_OHM DI FF
- _ _ _ _ _ === [ SATA_85D SATA_RX DUMWY_SATA_D2R_P
SATA _45SE * 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE = SATA_85D SATA_RX DUMMY SATA D2R N Not es:
[ SATA_85D SATA_TX DUMWY_SATA R2D P This is here to keep the SATA rul es.
= SATA_85D SATA_TX DUMWY_SATA_R2D N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
SATA_2SAMVE * =3X_DI ELECTRI C ? SATA_2SAME | TOP, BOTTOM =4x_DI ELECTRI C 2
SATA_TXRX * =6X_DI ELECTRI C ? SATA_TXRX | TOP, BOTTOM=10X_DI ELECTRI C o
SATA_20THER * =4X_DI ELECTRI C 2 | | SATA_20THER | TOP, BOTTOM =6X_DI ELECTRI C ?
CO-SYSAK O K25M Cl K _25M 45S CLK 25M SYSCLK_CLK25M X1 17
SYSCI K_Ql K25M Cl K _25M 45S CLK 25M SYSCLK_CLK25M X2 v
I [CO-SYSOK O K25M QK _25M 45S QK _25M SYSCLK_CLK25M X2_R 17
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
—— YSCLK CLK25M CAMERA
- . . [CO-SYSOLK CLK25M CAM | LK 25M 455 Cl K 25M S 17 32
SATA SATAfon'_F? SYSCI K G K25M CAM | Gl K_25M 45S CLK 25M CLK25M CAM CLKP a1 3
SATA_* =SAVE * SATA_2SAME Co-SYSOK aKkesMeam | QK 25M 45 CLK_25M CLK25M CAM XTALP_R 2
SATA TX * RX - SATA TXRX CO-SYSOLK QLK25M CAM | Q1K 25M 45S QK 25M CLK25M CAM XTALP a2 ISYNC NASTER=J44 SYNC DATE-08/12/201
= - = CO-SYSOLK CLK25M CAM | QLK _25M 455 CLK 25M CLK25M CAM XTALN 32 e N
SATA_RX *_TX * SATA_TXRX Co-SYSCOLK QLK25M CAM | Q1K 25M 45S QK _25M CLK25M CAM CLKN a1 32 USB Constraints
[CO-SYSOLK CLK25M TBT | QLK 25M 455 CLK 25M SYSCLK_ClL K25M TBT 17 23
CO-SYSOLK QLK2EM TBT | Q1K 25M 45S CLK 25M SYSCLK_CLK25M TBT_R 23 Appl e Inc.
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 112 OF 120
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8 7 6 5 4 3 2 1

LPC Bus Constraints _ PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
— NET TYPE
LPC 45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ELECTRI CAL CONST SET BHVS CAL SPACT NG
CLK_LPC 45S * =45_OHM SE| =45_OHM SE =45_OHW SE =45_OHW SE =STANDARD =STANDARD O—LlBcap LPC 458 LeC LPC AD<3..0> 14 36 45 68
O—LkC AD L PC 45S LPC LPC FRAME L 14 36 45 68
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT O PC O K2aM SML CLK 1 BC A5S CLK PG LPC Q. K24M SM. R 1217
i ;.. O—LPC aK2am SMC CLK | PC 455 QK IPC LPC CLK24M SMC 17 36 68
LPC * 6 ML ? CO—LBPC aKaMIPCRIUS | CKIPC 455 QK 1PC LPC CLK24M LPCPLUS 17 a5 68
CLK LPC * 8 ML LR O—LPC O K24M L PCPILLS CLK | PC 455 K IPC LPC CLK24M LPCPLUS R ., 7
[— SMVBUS _PCH SMB_45S SMB SMBUS PCH CLK 14 16 19 39 63 68
SMBus I nterface Constraints —Sauseas SuB_45s s ST e 0o
— CoO—SM_PCHO SMB_45S SMB SML_PCH 0_CLK 14 39
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—SM_PCHDO SMB_45S SMB SM._PCH 0_DATA 14 39
" — — — — — — T SMB_45S sve | SMBUS SMC 1 SO SCL 4i230 39 43 es 76
SMB_45S =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g Y SVBUS SMC 1 SO _SDA mEmm e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff ’ : HRA_BI Tfo K HDA*AEQ HDA Hm BI T O_K A
‘.. OO—HABT aK HDA_45S HDA HDA BIT_CLK R 12
SVB * =2x_DI ELECTRI C ? O—tba swe HDA 45S HDA HDA SYNC 12 47
O HDA_SYNC HDA_45S HDA HDA_SYNC R 12
[O—HDARST HDA 45S HDA HDA RST R L 12
HD Audi o Interface Constraints (== o DA 455 DA AR
_ CO—HDASDIN HDA 45S HDA HDA _SDI NO 12 47 68
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—tDASDIN HDA 45S HDA CS4208_HDA _SDOUTO_R .,
HDA_45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O tDAShAT HDA_45S EDA HOA_SLCUL 2
O—HpA_sbaur HDA 45S HDA HDA SDOUT_R 12 17
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ : spy 7M B spy 74§§ Sp| SPI ALT O—K s
HDA * =2x_DI ELECTRI C - CO—SBLME SPl_45S SP| SPI _CLK 5
O—SBLMEB SPl_45S SPl SPI_CLK R 14 a5
SPlI I nterface Constraints o—selue SPL_45S sel SPL_M.B ALK «
N CO—SBLME SPl_45S SPl SPI _SMC CLK 36 a5
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—SBLMEB SPl_45S SP| SPI_ALT CS L P
SPI_45S * =45 _OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD CO—SPLMB SPL_453 SPl SPL_CS0 L -
CO—SPLME SPl_45S SPl SPI_CSO R L 14 a5
I CO—SBLME SPI _45S SPI SPI_MB CS L s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—SBLMEB SPl_45S [S= SPI _SMC CS L 36 45
=== SPL_MB SPl_45S SPl SPI _ALT_M SO s
SPI * 8 ML ? | m—
CO—SPL_ME SPl_45S SPl gg: '\1\2 28 = 14 a5
. - SPlL_MB SPl_45S SPL a5
PCH Si ngl e Net Constraints g SPL_MB SPl_455 Spl SPI_MB M SO a5
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#’{ g :z: :m : :z: :ZZ: :z: gg: i’lig ﬁlo j: -
PCH_45S * =45_OHM SE| =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD O—sPL MR SPL_45S Spl SPI _MOSI s
PCH 27P4S * L27pa_orm s =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7ML 7ML o—SAMA SPL_458 Sl SbL_MBL R e
CO—SPL_ME SPI _45S SPI SPI _M.B_MOSI a5
_ O—SPLME SPL_45S sPl SPI _SMC_MOSI 36 a5
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—SPLMBI® SPl_45S SP| SPI_| O<2> 14 a5
PCH 12M L " 0.305 WM P O—SPLMBI® SPl_45S SPl SPI ROV WP_ L a5
— _ CO—SPLMBI® SPl_45S SPl SPI _| O<3> 14 a5
PCH_15M L * 0.381 MM ? O—SPLMBI® SPl_45S SPl SPI ROM HOLD L s
PCH 18M L * 0.457 MM ER OO—SPLMBI® SPI_45S SPl SPI ROM USE_M.B 15 45 68
PCH_20M L * 0.508 W ?
[CO—BCH RICX PCH 45S PCH 15M 1 PCH CLK32K RTCX1 12 17
[O—BCH SRICRST PCH 45S PCH 15M 1 PCH SRTCRST_ L 12
[O—BCH RICRST PCH 45S PCH 15M 1 RTC RESET L 12
[O—BCH THRMIRL P PCH 45S PCH 18M | PM THRMIRI P_L 15 37
[O—BCH THRMIRL P PCH 45S PCH 18M | PM THRMIRI P_R L .
[ PCH 45S PCH 15M 1 PCH | NTRUDER L 12
[ PCH_45S PCH _15M 1 PCH | NTVRVEN 12
[ PCH_45S PCH _15M 1 PCH DSW/RNVEN 13
[ PCH 45S PCH 15M 1 PM RSMRST_ L 13 61
[ PCH 45S PCH 15M 1 PM SYSRST_L 13 17 36 68
F— PCH 45S PCH_15M | XDP_DBRESET_L 16 17
i PCH 45S PCH 15M 1 PM PCH SYS PWROK 13 16 17 36
[=? PCH_45S PCH _15M 1 XDP_SYS_PWROK 16
[ PCH 45S PCH 15M 1 SYS_PWROK R v
[ PCH 45S PCH 15M 1 PM _PCH PWROK 1317
[ PCH _45S PCH 15M 1 PM_S0_PGOOD 17
[ PCH 45S PCH 15M 1 SMC_DELAYED PWRGD 17 24 25 36 37
[ PCH 45S PCH 15M 1 PM_DSW PVWRGD 13 36
i PCH 45S PCH 15M 1 PM PWRBTN L 13 16 36
[ PCH_45S PCH _15M 1 XDP_CPU _PWRBTN L 16
= PCH_45S PCH 15M | PCl E WAKE L 13 20 31
[ PCH 45S PCH 15M 1 AP_PCI E WAKE L 29 63 ISYNC MASTER=J44 SYNC_DATE=08/ 12/ 201
[=? PCH_45S PCH _15M 1 CAM PCI E WAKE L a1 e . -
= PCH_ass pGiiam| | TBT Gl O PLUG EVENT L . 12 PCH Constrai nts
PCH_Cl K24M XTAl PCH_45S PCH_20M | PCH CLK24M XTALI N 12 17
g PCH_CI K24M XTAl PCH 45S PCH 20M | PCH CLK24M XTALOUT 12 a7 d} Appl e I nc.
[CO—PCH. QL K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALOUT_R ,; o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
[O—PCH ROOQVP PALE PCH 27PAS PCH 12M 1 PCH PCl E_RCOWP 1a THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
[Pt ROV P PCH 27PAS PCH 12M | PCH OPI _COwP 15 R POEEaEMR ACRERS T8 THE FOLLOW NG
[ BCH RCQVP_SATA PCH 27P4S PCH 12M 1 PCH SATA RCOVP 1 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 113 OF 120
Il NOT TO REPRODUCE OR COPY I T
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER ALLOWN ROUTE 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"
N LAY _— ELECTRI CAL CONST SET NET TYPE
MEM 40S * =40_0OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD PHYSI CAL SPACI NG
— <0>
MEM 72D * L72_ormDiFe| =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O EMACK MEM_22D MEM ALK MEM A CLEK P=O 770z
- - O MEMA QK MEM 72D MEM O K NMEM A _CLK N<O> 720 22
MEM 45S * =45_OHM SE =45_OHM_SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O MEMA CTI MEM 40S MEM CTL MEM A_CKE<O> 720 22
" L _ — - — — —
MEM 80D [F80_OHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF » MEM A_CTI MEM 405 NEM CTL VEM A CS L<0> o
MEM 50S * =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
— M A _ODT<0>
MEM 85D * Les_orm Dl FE|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O MEMACDIO MEM A0S MEMLCTL M2 Lo1=0 o 2
. M A _A<15..0>
O MEMA QD MEM 40S MEM CAD VEI 7 20 22 66
Spaci ng Rul e Sets = _weuaan MEM 408 MEM QD MEM A BA<2_. 0> .o
SPACI NG LE_SET LAYER LI NE- TO LI NE SPACI NG VAEI o T : NFM?A?CNT) NFM*AOQ NFM*C'VT) 'VEM A L TR0z 0o
5> RULE_! - G—rr » SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr » VEM A_CMD VEM_40S VEM VD NVEM A CAS L + 20 2 a6
MEM_DATA2SELF * =2x_DI ELECTRI C ? MEM DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEMA QD MEM 40S MEM_CMVD MEM A VE L 720 22 66
" . P . P O MEM.A_DGBYTEQ VEM 45S MEM A_DQRYTE 0 NVEM A _DQ<7. . 0> 7 67 68
VEM_DQS2OWNDATA 2x_DI ELECTRI C P VEM_DQS20OWNDATA | TOP, BOTTOM| =5x_DI ELECTRI C 2 = e o \EN 458 NEM A DORYTE 1 MEM A DO<15. . 8> i
MEM_CNMD2CVD * =2x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCRYTE? MEM 45S MEM A DCBYTE 2 MEM A DQ<23..16> ;e e
— — DO<31. . >
MEM_CMD2CTL * =2x_DI ELECTRI C B MEM CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C B O MEMADOBYIES MEMLASS KEM A DOBYTE & MEM A 31..24> aw
I - I O MEM A DOEYTE4 VEM 45S MEM A _DQRYTE 4 MEM A DQ<39..32> ;5610
MEM_CTL2CTL * =2x_DI ELECTRI C ? MEM_CTL2CTL TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DOBYTES VEM 45S MEM A DQBYTE 5 MEM A DQ<47..40> ;6 6
— — O<! .. >
MEM_CLK2CLK * =4x_Dl ELECTRI C B MEM CLK2CLK | TOP, BOTTOM| =8x_DI ELECTRI C B O MEMADBYIFG MEM 4SS KEM A DOBYIE G MEM A 55.. 48> uiw
— — O MEM A DOBYTE? MEM 45S MEM A DQRYTE 7 NMEM A DQ<63..56> ;¢ 6
MEM_2OTHERVEM * =4x_DI ELECTRI C ? MEM 20THERMEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEM.A_DQS0 MEM 80D MEM A DGS_0 MEM A_DQS_P<0> 77 e
— — QS >
MVEM 2PWR * =2x_DI ELECTRI C B MVEM 2PWR ToP, BOTTOM =4x_DI ELECTRI C B O MEMADXN MEMLBOD MEMLA_DGE_Q MEM A D=0 T
_ - — O MEM A _DGSI MEM 80D MEM A DQS 1 MEM A _DQS_P<1> 67
MEM_2GND * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEM A DXSI MEM 80D MEM A DQS_1 MEM A DQS N<1> 767
n . P Z = O MEM.A DOS2 MEM 80D MEM A DQS 2 MEM A_DQS_P<2> 767
MEM_20THER 6x_DI ELECTRI C > MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?‘ _ = eva s MEM 80D NEM A DR 2 VEM A DOS Ne2> i
MEM_CMD2CND_Bl * =2x_DI ELECTRI C ? MEM_CMD2CVD_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEMA DS MEM 80D MEM A DQS 3 MEM A DQS P<3> 767
" . P . = O MEM.A DOS3 MEM 80D MEM A DQS 3 MEM A_DQS_N<3> 767
MEM_CNVD2CTL_Bl 2x_DI ELECTRI C P MEM_CVD2CTL_BM| TOP, BOTTOM| =3x_DI ELECTRI C ?‘ _ NEM A MEM 80D NEM A DA 4 VEM A DOS P<ds o
MEM _CTL2CTL_Bl * =2x_DI ELECTRI C ? MEM _CTL2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEM A DOsa MEM 80D MEM A DQS 4 MEM A DQS N<4> 767
" P O MEM.A DOSS MEM 80D MEM A DQS 5 MEM A_DQS_P<5> 767
MEM 12M L 0.305 W ’ O MEM.A DOSS MEM 80D MEM A DQS 5 MEM A_DOS_N<5> 767
O MEM.A DOS6 MEM 80D MEM A DQS 6 MEM A DQS P<6> 7 20 67
O MEM A _DGS6 MEM 80D MEM A DQS 6 MEM A _DOS_N<6> 7 20 67
Menory Bus Spaci ng Group Assignnents = arvryee: MEMLAOD [ MEMLA R MM A Do P
R === O MEM A DOS7 MEM 80D MEM A DQS 7 MEM A _DOS_N<7> 767
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = =
MEM * _DQBYTE_* * * MEM 20THER MEM A_DQS 0 | MEM A_DQBYTE_O * VEM_DQS2O0MNDATA O MEMB K MEM 72D MEM CLK MEM B_CLK_P<0> Tz
" S " e == MEM B QLK MEM 72D MEM O K NMVEM B_CLK N<O> 721 22
MEM *_DQS_ - NEM—ZOTHEVR_H VEM A DQS_1 MEM A DQBYTE 1 - NEM*DQSZM?ATé :C MEM B_CTI MEM 40S MEM CTI VEM B_CKE<O> 72122
MEM_CMD * * MEM_20THER MEM A_DQS_2 | MEM A_DQBYTE_2 * MEM_DQS2OWKDATA
— — <0>
MEM_CTL * * MEM_20THER MEM A DQS_3 | MEM A _DQBYTE 3 * MEM_DQS2OANDATA O MEMECH MEM A0S MEMLCTL MEM B €5 L=0 T
MEM _CLK * * MEM 20THER MEM A DQS 4 | MEM A _DQBYTE_4 * MEM DQS20ANDATA O MEMB_CDTO MEM 40S MEM CTL MEM B_QDT<0> 2
N MEM_A_DQS_5 MEM_A_DQBYTE_S5 - NEM*DQSZW?ATé o MME QD MEM 40S MEM CAVD NMVEM B_A<15. . 0> 721 22 66
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM A_DQS_6 MEM A_DQBYTE_6 * MEM_DQS2OANDATA O MEMB QD MEM 40S MEM CNVD MEM B _BA<2..0> 721 22 66
MEM B_CMD MEM 40S NMEM CAVD MEM B_RAS L 721 22 66
* * _ « [ AB_| L A
MEM * _DQBYTE_ SAVE MEM_DATA2SELF MEM A_DQS_7 | MEM A_DQBYTE_7 * MEM_DQSZOMDATA VEM B QD MEM 405 MEM WD VEM B CAS L e
MEM B_DQS_0 MEM_B_DQBYTE_O * MEM_DQS2OWKNDATA O MEMB QD MEM 40S NEM CAVD MEM B V\E L 721 22 66
M B _DQ<7..0>
O MEM B_DQRYTED MEM 45S MEM B DXBYTE O MVEI 7 67 68
I VEM_B_DQS_1 MEM_B_DQBYTE_1 - NEM*DQSZW?ATé O MEM B DGBYTE] VEM 45S MEM B_DQRYTE_1 MVEM B_DQ<15. . 8> 7 67 68
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM B_DQS_2 MEM B_DQBYTE_2 * MEM_DQS2OANDATA O MEM B DOBYTE? VEM 45S MEM B DQRYTE 2 MEM B_DQ<23. . 16> ;¢ 6
== == MEM B DQBYTE3 VEM 45S MEM B DQBYTE 3 MEM B DQ<31..24> ¢
* = AB L AB =
MEM_CMD MEM_CMD NEM_CNDZ»C?\‘/DW MEM B_DQS_3 | MEM B_DQBYTE_3 * MEM_DQS2OVRDATA v e nevTEs MEM 45S MEM B DORYTE 4 VEM B _DO<39.. 32> o oo
MEM_CMVD MEM_CTL * MEM_CMVD2CTL MEM B_DQS_4 | MEM B_DQBYTE_4 * MEM_DQS2OMDATA O MEM B_DQBYTES MEM 45S MEM B DXBYTE 5 MEM B_DQ<47. . 40> ;4 s
" = " == O MEM B DCBYTEG VEM 45S MEM B_DQRYTE 6 NMVEM B_DQ<55. .48> ;¢ ¢
MEM CTL MEM_ CTL NEM_CTLZ»C?I"LW VEM B_DQS_5 VEM B_DQBYTE_S MEM_ DQS OMDATA O MEM B DCBYTEZ MEM 45S MEM B_DQRYTE 7 NMEM B_DQ<63. . 56> ;¢ 6o
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM B_DQS_6 MEM_B_DQBYTE_6 * MEM_DQS2OWKNDATA O MEM B DXOS0 MEM 80D MEM B DQS 0 VEM B_DQS_P<0> 767
T T " T " = O MEM B DQS0 MEM 80D MEM B DQS 0 MEM B_DQS_N<O> 767
MEM MEM NEM_ZOTHE»RNEN M MEM B_DQS_7 | MEM B_DQBYTE_7 MEM_DQS2OWKDATA = e s MEM 20D MEM B DO 1 MVEM B DOS P<1> i
MEM_CMVD MEM_CMVD BGA_MEM |MEM_CMD2CMVD_Bl O MEM B DXS1 MEM 80D MEM B_DQS_1 MEM B_DOS _N<1> 767
— - <2>
VEM. NEM CTL BGA_VEM |VEM. = O MEM B DQS2 MEM 80D MEM B DQS 2 MEM B_DQS P<2 767
. — O MEM B DOS2 MEM 80D MEM B DQS 2 MEM B_DOS_N<2> 767
MEM _CTL MEM _CTL BGA_MEM |MEM CTL2CTL_| O MEM B DQS3 MEM 80D MEM B DQS 3 MEM B_DQS P<3> 767
O MEM B DQOS3 MEM 80D MEM B DQS 3 NVEM B_DQOS N<3> 767
O MEM B_DOsa MEM 80D MEM B DQS 4 VEM B_DQS P<4> e
i M B DS N<4>
O MM B D4 MEM 80D MEM B DQS 4 VE 767
Haswel | ULT Menory Down DDR3L 1x8 Length Matchi ng =T MEMEOD | wEM B R s MEM B DOS P<5> ..,
O MEM B XS5 MEM 80D MEM B DQS 5 VEM B_DQS_N<5> 767
DDR3 Signal G oup Uni t M n Length Max Length CO—MEM B DOS6 MEM 80D MEM B DQS 6 MEM B _DQS P<6> 721 67
O MEM B DQS6 MEM 80D MEM B DQS 6 MEM B_DQS_N<6> 721 67
CTLmax - CTLnin mils 0 100 O MEM B DXOS7 MEM 80D MEM B DQS 7 NVEM B_DQOS P<7> 767
CTL to CLK mls CLK - 500 CLK + 500 O MEM B DOS7 MEM 80D MEM B DQS_7 MEM B_DOS _N<7> 767
CMDi to CMD mls cMD - 100 cMD + 100
CWD to CLK nils CLK - 500 CLK + 500 [ MVEM PUR PP1V35_S3 1719 20 21 22 41 55 65
(DQrax - DQmin) per byte mils o] 250 fa—t MEM PR PP1V35_S3_CPUDDR 5 10 41 65
(DQS - DQmax) per byte mis -100 150 D MEM PR PPOV675_S0_DDRVTT ., 55 65 6
DQS to DQs# nils -5 5 fa— MEM PUR PPVTTDDR_S3 s5 65 68
DQS to CLK (Rule 1) mils CLK - 6500 CLK + 500
bax(aLie D38 - Mn(QeDos) | mts ° 2500 = MEM 120 1 CPU_DI MVA_VREFDQ -
[ MEM 12M | CPU DI MVA VREFDQ A 1 SOL
[— MEM 12M | CPU_DI MVB_VREFDQ 719
D MEM 12M | CPU DI MVB VREFDQ B |1 SOL
1 DI MM VREFCA
r s MEM 12M | CcPU 710
|\/Em'.) y to POV\er SpaCI ng I [ MVEM 12M | CPU DI MM VREFCA A | SOL ISYNC VASTER=J 44 SYNC_DATE=01/ 03/ 201
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET T MEM 12M | CPU DI WM VREFCA B | SOL 10 m 'L':I\/E r CO n t r - n t
MVEM_PVR MEM_* * MEM 2PVR no y S al S
T MEM 12M | PPOV675_S3_NMEM VREFDQ A 1 20 s
NVEM_PYR i i DEFAULT = VEVETIVE! PPOV675_S3_NEM VREFDQ B ., 1 «: d} Appl e I nc.
[ MEM 12M | PPOV675_S3_IVEM VREFCA A 1520 65 ®
= <E4LABEL>
; = MEML12M | PROVEZS S8 MEM VREECA B .\ NOTI CE OF PROPRI ETARY PROPERTY:
Menory to GND Spaci ng -
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
— PROPRI ETARY P ERTY _OF APPLE | NC.
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET TTET%CBAEA??\?TAI?IG?S%EISS%F&;FG]INMCS\EI 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
I'V ALL RI GHTS RESERVED
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Thunderbol t. DP, HDM Constrai nts Thunderbolt, DP, HDM Net Properties

NET TYPE
. ) ELECTRI CAL CONST SET PAVSI CAL SPACI NG
Thunderbolt SPI Signal Constraints > _IETamn TETOP 8sn | TETOP Tx TBT A R2D C P<1..0> s osoo
IBT A R2D TBIDP_ 85D TBIDP_TX TBT_A R2D C N<1..0> 23 26 68
= = = =
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—IBLARD TBIDP 85D TBIDP_TX TBT A R2D P<1..0> 26 68
— >
TBT_SPI _45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O IBLARD LBI0P_850 LEIDETX TBT_A_R2D N<l..0 o8
O—D2ALlSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<1> 23 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o : DE_AL QXiM DP*RRD D SPLAYECRT u:’ TBTPA M_ C N<1> 26
— — O—DEALISXM DP_85D Dl SPI AYPORT DP_TBTPA M._P<1> 2
TBT_SPI * =2x_DI ELECTRI C ? D—DeAlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 26
o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._P<1> 26
DP_A LSX M._N<1>
O—DPALSXM DP_85D Dl SPI AYPORT 26
DP_TBTPA M._C P<3>
. . Eo—De_TBTPA M DP_85D Dl SPI AYPORT 23 26
Thunderbolt & D Spl ayPort Constrai nts ED—DE_IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._C N<3> 2 20
I DR IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 26
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CD—DR_IBIPA M DP_85D DI SPL AYPORT DP_TBTPA M._N<3> 26
TBTDP_85D * [F85_0HM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF IBT_A PR 0 TBIDP_85D TBTDP RX TBT A D2R C P<0> 26 68
—— T | m— =A-eB = =
OO—IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C N<O> 26 68
S i O—IBLA 2RO TBIDP_85D TBIDP_RX TBT_A_D2R _P<0> 23 26 68
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT TRT_A PR O TRIDP 85D TRIDP RX TBT A D2R N<O>
— — l > = e = = 23 26 68
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME | TOP, BOTTOM =4x_DI ELECTRI C ? D —IBLA @R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<i1> 26 68
TBT _A D2R N<1>
TBTDP_TXRX * =6X_DI ELECTRI C ? TBTDP_TXRX | TOP, BOTTOM =10X_DI ELECTRI C ? CD—[BLARRL LBIDP_A850 -LETDE_RX ¢ hel e ee
_ - = _ CD—IBLA 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R P<1> 23 26 68
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER | TOP, BOTTOM =6X_DI ELECTRI C ? E>—IBLA 2R 1 TRIDP_85D TRTDP_RX TBT A D2R N<1> 23 26 68
O—IELA 2R 1 TBIDP_ 85D TBIDP_RX TBT_A D2R1_AUXDDC P 26
O IELA 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC N 26
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
- - - [ DE_TBIPA_AUXCH DP_85D DP_TBTPA AUXCH C P 2 20
TBTDP_ TBTDP—ZOTHE'?> [O—DR_TBIPA AUXCH DP_85D DP_TBTPA_AUXCH C N 23 26
TBTDP_* = * TBTDP_2SAME [O—DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH P 26
TBTDP_TX ~ RX . TBTDP_TXRX O —DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH N 26
Vi Not es:
TBTDP_RX *_TX * TBTDP_TXRX
— — = AUX and DDC was renopved from DI SPLAYPORT or
. . TBTDP_RX/ TX because it's not high speed, and
Di Spl ayPOI’t & HDM Constrai nts to save routing space.
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O IBLEB RD TBIDP 85D TBIDP_TX TBT B R2D C P<1..0> 23 27 65 )
. N _ _ _ _ _ === [O—IBL B RD TBIDP_85D TBIDP_TX TBT_B R2D C N<1.. 0> 23 27 68
DP_85D 85_OHM DI FF|  =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF TRT B RoD [ P——— TBT B R2D P<1. . 0> o
— [ | _
HDM _85D * -85_OHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [O—IBLEB RD TBIDP 85D TBIDP_TX TBT B R2D N<1..0> 27 68
I I OB lsxM DP_85D DI SPI AYPORT DP_TBTPB M._C P<1> 23 27
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT DB lsxM DP_85D DI SPLAYPORT. DP_TBTPB M._C N<1> 23 27
— — PORT <1>
DP_2SAMVE * =3x_DI ELECTRI C B DP_2SAME | TOP, BOTTOM| =4x_DI ELECTRI C B m— :f:f: :zfm :{:2 g i: ﬁ: g $E¥EE & Z<i> 7
S— S— OB B LS| X PORT 27
DP_20THER * =4x_DI ELECTRI C ? DP_20THER TOP, BOTTOM| =6x_DI ELECTRI C ? DP_B | SX M DP_85D DI SPI AYPORT DP_B LSX M._P<1> 2
= perr | DP_B LSX_M _N<1>
HDM CLK_20THER * =7x_DI ELECTRI C B HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C B . D2_A50 DLSPLAY] 7
_ _ D DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M._C P<3> 23 27
HDM CLK_2DPHDM * =4x_Dl ELECTRI C ? HDM CLK_2DPHDM | TOP, BOTTOM| =6x_DI ELECTRI C ? ED—DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M__C N<3> 23 27
— — PORT <3>
HDM DATA_2SAME * =3x_DI ELECTRI C ? HDM DATA_2SAME | TOP, BOTTOM| =4x_DI ELECTRI C ? = z—::zg—m :—2:2 g i: 2: $ $E¥EE & Z<g> = nly used on dual -port hosts.
— — - N _ POR 27
* = 2 = ?
HDM DATA_20THER 4x_DlI ELECTRI C ? HDM DATA _2O0THER | TOP, BOTTOM 6x_DI ELECTRI C ? TBT_B_DPR O TBTDP_85D TETDP_RX TBT B D2R C P<0> .
IBT_B 2R 0 TBIDP_85D TBIDP_RX TBT B D2R _C N<0O> 27 68
| m— =B = =
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RlJLé SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULESI:_.T : TRT*R*mR*n TRTDP*RED LBTDP_RX TBT B D2R P<O> 2327 68
5 = 5 = = L RULE = = = = = L RULE TBT B_D2R N<0>
— — CO—IBL B 2RO TBIDP_85D TBIDP_RX 23 27 68
HDM _DATA * * HDM DATA_20THER DI SPLAYPORT * * DP_20THER TBT_B 2R 1 TIBIDP_85D TBIDP_RX TBT_B D2R C P<1> 27 68
— £ B R ¥ . TBT B D2R C N<1>
HDM _DATA =SAMVE * HDM DATA_2SAVE DI SPLAYPORT =SAMVE * DP_2SANE ED— AR p— p——— BT B DoR P<1> e
T T IHAA; —l — — — 23 27 68
HDM _DATA TBTDP_TX * HDM DATA_2SAVE DI SPLAYPORT HDM _DATA * DP_2SAMVE D IBLB 2R 1 TBIDP 85D TBIDP_RX TBT B D2R N<1> 23 27 68
HDM _DATA TBTDP_RX * TBTDP_TXRX DI SPLAYPORT TBTDP_TX * DP_2SAME = 121*:*52*1 Izizfizg Igifgz $E¥ g 8%51 ﬁgﬁDDCDDC EI 7
T T I > et e = — 27
* * *
HDM _CLK HDM CLK?ZOT#F?, DI SPLAYPORT TBTDP_RX TBTDP_TXRX DP_TETPR_AUXCH DP_85D DP TBTPB AUXCH C P .
HDM _CLK HDM _DATA * HDM CLK_2DPHDM O —DB_TBIPE AUXCH DP_85D DP_TBTPB_AUXCH C N 23 27
DP_TBTPB_AUXCH P
[O—DE_TBTPE_AUXCH DP_85D 27
HOM _CLK DI SPLAYPORT . HOM O‘K*ZD?ﬁw _ [O—DB_TBIPE AUXCH DP_85D DP_TBTPB_AUXCH N 27
HDM _CLK TBTDP_TX * HDM CLK_2DPHDM
Di spl ayPort/TMDS intra-pair matching should be 0.127nm Inter-pair matching should be within 2.54cm Max Length 241.3nm -
Di spl ayPort AUX CH intra-pair matching should be 0.127nmm  Max | ength 330. 2mm
SOURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202-001-v04.
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. KQ_M DP_85D DI SPLAYPORT DP_TBTSNKO_M._C P<3..0> ;
KQ_M DP_85D DI SPLAYPORT DP_TBTSNKO_M._C N<3..0> ;
NET TYPE ¥ KO M DP_85D D sPLAYPORT | DP_TBTSNKO_M._P<3. . 0> 23
ELECTRI CAL CONST SET PHYSI CAL SPACI NG D—DR_IBISNKO M DP_85D DI SPI AYPORT DP_TBTSNKO_M._N<3. . 0> 23
E>—DE_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C P 13 23 =
oo ash DL SPLAYI DP TBTSRC M. C P<3..0> ED—DR_TBISNK AUXCH DP_85D DP_TBTSNKO_AUXCH C N 13 23
| — = DF TBTSRC ML G N<3. - 0 ED—DE_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH P 23
s DP_85D DI SPI AYPORT .. 0> ; : : S — Y DP_TBTSNKO_ AUX! N
b 85D Dl SPLAYI DP _TBTSRC AUXCH C P Only used on hosts supporting Thunderbolt video-in =D —DP_TBISNK_AUXCH DP_85D 0_AUXCH 23
[ DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C N DP_TBTSNK1 M DP_85D DI SPI AYPORT DP_TBTSNK1_M._C P<3..0> ;¢
CD—DR_IBISNKI M DP_85D DI SPI AYPORT DP_TBTSNK1 _M._C N<3..0> 556
[O—SPLIBL OK TBT SPI_45S| TBT SPI TBT_SPI _CLK 2 ED—D_TEISNKI_M DP_85D DI SPL AYPORT. DP_TBTSNK1 M._P<3..0> 23
_TBT_ TBT SPI_45S| TBT SPI TBT_SPI _MOSI 2 DP_TBTSNK1 M DP_85D DiSPLAYPORT | DP_TBTSNK1_ M. N<3. . 0> 23
[O—SBL_IBL M SO TBT SPI_45S| TBT SPI TBT_SPI _M SO 23 [ED—DP_TBTSNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P 23 64
CO—SPLIBL CS | TBT SPI_45S| TBT SPI TBT _SPI_CS L 23 [ED—DP_TBTSNK AUXCH DP_85D DP_TBTSNK1_AUXCH C N 23 64
D —DP_TBISNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH P 23
DD HDM _TET M DP_85D DI SPI AYPORT DP_HDM _TBT M._P<3..0> 4 e ED—DR_TBISNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH N 23
DD DM _TET M DP_85D DI SPI AYPORT DP_HDM _TBT M._N<3..0> 4 e
ED—DR_HDM _TBT_AUX DP_85D DP_HDM _TBT AUX P 13 64 66 L&SYNC I'\:AISLT:R:JM SN OATES0s 1220l
[ LR HOM.TBT AL DR 555 Lb HOM_TBT AUX N 0 06 T tp gsn splavecer | DP_INT_M._C P<3..0> - TBT, DP, HDM Constrai nts
DD INL M DP_85D DI SPLAYPORT. DP_INT_M._C N<3..0> s 62
X ¥ DP_INT_M._P<3.. 0>
ED—DE NI M DP_85D Dl SPI AYPORT - o2 68 Appl e Inc
M _a oK HDM _85D HDM _Ql K HOM _IG CLK C P 63 64 68 ED—DEINT_ M DP_85D DI SPI AYPORT DP_INT_M__N<3..0> 62 68 :
DM _a ax HOM _8SD HOM_ QK HDM _1G CLK C N o 6s o8 CD>—DE_LNT_AUXCH Db 85D DP_I NT_AUXCH C P i) <E4LABEL>
ED—HDM _DATA HDM 85D HDM _DATA HDM |1 G DATA C P<2..0> sea6s ED—DR_LNI_AUXCH DP_85D DP_| NT_AUXCH C N s 62 NOTI CE OF PROPRI ETARY PROPERTY:
ED—HDM _DaTA HDM 85D HDM _DATA HDM | G DATA C N<2..0> oo ED—DE_LNT_AUXCH DP_85D DP_I NT_AUX P 62 68 THE L NEORVATL ON CONTAI NED HEREI N | S THE
ED—DE_LNT_AUXCH DP_85D DP_| NT_AUX N o2 68 THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 115 OF 120
Il NOT TO REPRODUCE CR COPY | T
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Canera Net Properties

Menory t

o GN\D Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\D

S2_VEM *

*

S2MEM 2GND

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
i OS2 MEM A K S2_MEM 85D S2_MEM O K MEM CAM CLK P a1 a2
M Pl I nter f ace ConSt raints O—S2 MM K S2_MEM 85D S2_MEM O K MVEM CAM CLK_N a1 2
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CKE S2_NEM 45S S2_NEM CIRI VEM CAM CKE a1 32
— M CAM CS L
- C - - - - - OS2 MEMCS S2_NEM 45S S2_MEM CTRI VE a1 32
M Pl _85D 85_CHM DI FF| =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF VY ey NVEM CAM COT >
I I o—S2_MEM QD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT OS2 MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 3132
_ === _ === O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NMVEM CAM VE L a1 2
M Pl _20THER * 4X_DI ELECTRI C ’?‘ _ M Pl _20THER | TOP, BOTTOM =6X_DI ELECTRI C ? S2_MEMLOMD S2_MEM 45S S2_MEMLOMD NEM CAM BA<0> .
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C CoO—S2_MEM VD S2_NEM 45S S2_NEM CVD MEM CAM BA<1> 31 32
_ == - === CO—S2_ MEM CMD S2_NEM 45S S2_MEM CVD VEM CAM BA<2> 31 32
M PI CLK_20THER * 7X_DI ELECTRI C ? M Pl CLK_20THER | TOP, BOTTOM=10X_DI ELECTRI C ? NEM S2_MEM 85D S2_NEM VEM CAM DOS P<0> .
I [CO—S2_MEM DQE0 S2_MEM 85D S2_MEM DQSO MEM_CAM DQS N<O> 31 32
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
— M CAM DOS N<1>
- - CO—S2_MEM D(EI S2_MEM 85D S2_MEM DQS1 VEI a1 32
M PI _DATA M PI 720T"ER [CO—S2_MEM DATA 0 S2_MEM 45S | s2 MEM DATAQ MVEM CAM DMVkO> a3
M PI _DATA CLK_M PI * M Pl _2CLK OS2 MEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 a2
CLK_M PI * * M Pl CLK_20THER OS2 MEMA S2_MEM 4SS | S2 MEM QWD MVEM CAM A<14. . 0> I,
— = OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> a1 32
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 32
Menory Bus Constraints
_ O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P 31 32 68
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 3132 68
- _ _ _ _ _ == CO—MPL_DATA s2 MPl_85D M Pl _DATA M Pl _DATA _CONN_P 32 68
S2_MEM 45S * =45_OHM SE 45_OHM _SE 45_OHM SE 45_OHM SE STANDARD STANDARDH » MPL DATA S \pL_fen \PL DATA M Pl _DATA CONN N ne
S2_MEM 85D * Les_oHm DI FF| =85 _OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF | =85_OHM DI FF
OO—MPL_aK s M Pl_85D K MPI MPl_CKP a1 32 68
OO—MbPL_aKs M Pl_85D K MPI MPl_CK N a1 32 68
i [OO—MPL_aKs? MPL_85D CLK M Pl M Pl _CLK CONN P 22 68
SpaCI ng RUI e Set S OO—MPL_aKs M Pl_85D K MPI MPlI _CLK CONN N 32 68
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Q?il\ﬂ:MiP\/B PP1V35 CAM .
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF | TOP, BOTTOM =4x_DI ELECTRI C ? [— S2_NEM PWR PPOV675_CAM VREF 31 32
= ) — - S2_NEM PWR PPOV675 MEM CAM VREFCA .,
S2_DQS20WNDATA * =2x_DI ELECTRI C ?; S2_DQS20WNDATA| TOP, BOTTOM =4x_DI ELECTRI C ?; l: Yy PPOV675_VEM CAM VREEDO _ o0
S2_CVD2CVD * =2x_DI ELECTRI C ? S2_CVD2CMD | TOP, BOTTOM =4x_DI ELECTRI C ?
S2_CVD2CTRL * =2x_DI ELECTRI C 2 S2_CVD2CTRL | TOP, BOTTOM =4x_DI ELECTRI C 2
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL | TOP, BOTTOM =4x_DI ELECTRI C 2
S2_20THERVEM * =4x_DI ELECTRI C 2 S2_20THERMEM| TOP, BOTTOM =6x_DI ELECTRI C 2
S2MEM _2PVWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTOM =4x_DI ELECTRI C 2
S2MEM_2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTOM =4x_DI ELECTRI C 2
S2MEM_20THER * =6x_DI ELECTRI C 2 S2MEM 20THER | TOP, BOTTOMI=10x_DI ELECTRI C 2
Menory Bus Spaci ng Group Assignnments
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
S2_EM DATA* * * S2MEM 20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20WNDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAQ * S2_DQS2ONKNDATA
S2_MEM _CVD * * S2MEM _20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
— - - —— i
S2_NEM DATA SAME S2DATAZSELE L Menpry to Power Spaci ng
S2_MEM_CMD S2_MEM CVD * S2_CVD2CVD _
S2_NEM_OMD S2_NEM_CTRL " S2_ovoe CTRL NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
—— PUWR * * PVR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM S2_MEM. S2MEM 2PVR
— PUWR * *
S2_NMEM * S2_NMEM * * S2_20THERVEM S2_MEM DEFAULT

SYNC DATE:O&/ 12/ 201

ISYNC MASTER=J44
TTILE

Canera Constraints

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

<E4LABEL>

116 OF 120

8 7 6 5 4 3 2




4

SMC SMBus & Charger Net Properties
NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACI NG
US SMC 2 SMB_45S SMB 2 34 36 39 68
US SNV 2 SMB_45S SMB SMBUS _SMC 2_S3_SDA 34 36 39 68
US SMC 1 SMB_45S sve [ SMBUS SMC 1 SO_SCL 14525630 43 68 72
US._SMC 1 SMB_45S sve [ SMBUS SMC 1 _SO_SDA 14323030 43 68 72
US_SMC 0 SMB_45S SMB SMBUS SMC 0_SO_SCL 36 39 62 68
US_SMC 0 SMB_45S SMB SMBUS SMC 0_SO0_SDA 36 39 62 68
US_SMG 5 SMB_45S SMB SMBUS _SMC 5_G3_SCL 36 39 51 52 68
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SDA 36 39 51 52 68
CO—SMBUS_SM:, . SMB_45S SVB SMBUS_SMC 3_SCL 36 39 43 63
CO—SMBUS. SMC | SMB_45S SVB SMBUS SMC 3_SDA 36 39 43 63

SYNC DATE:OE/ 12/ 201

ISYNC MASTER=J44
TTILE

SMC Constraints

d} Appl e I nc.
®
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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‘G&:’{ . . . . - .
SENSE_45S * sroLorrear | =45_OHM SE =45_OHM SE =45_OHM SE 0.1 MM 0.1 MV J44 SpeC| fic Net Pr oper ties J44 SpeC| fic Net Pr oper ties
THERM 45S * - =45_OHM _SE =45_OHM _SE =45_OHM SE 0.1 MW 0.1 MW NET TYPE NET TYPE
L 1TQL_DI FFPAI R _ (I _ (I _ (R _ ELECTRI CAL CONST SET PAVSI CAL SPACI NG ELECTRI CAL CONST SET PAVSI CAL SPACI NG
DI G_AUDI O * srta_o rrealr | =1TOL_DI FFPAI R(=1TO1_DI FFPAI R|=1TOLl_DI FFPAI R 0.1 MM 0.1 MWM
ANL_AUDI O * -1TC_0t FRPALR 0.1 MM 0.1 MM 10 MM 0.1 MM 0.1 MM
ANL_AUDI O_W DE * 0.3 M 0.3 M 10 MM 0.1 M 0.1 MW o e — THERML455 Teeeu  THTTHVENS DI_B @ (= Gy TS b ﬁgg tg t Z -
— o CiTOL D FPAR . . . . THERM DP_TBT_DI THERM 45S THERM | TBTTHVENS D1_N 4 [ = = ot
= [CO—AUDLQ DR AVPTVI ANl _AUDI O AUDI O AUD_SPKRAMP_LI N P a8
CO—IHERM DP_CPU D1 THERM 45S TeERM | CPUTHVENS D1_P s AUD_SPKRAMP LI N N
AUDI O DP_AVPTWL ANL_AUDI O AUDI O 1
[O—THERM DP_CPU D THERM 45S THERM | CPUTHVENS D1_N s | — SPKRAVP LI N P
HVENS D2 P [O—ALDLQ DP_ANPTWE ANL_AUDI O AUDIO 8
[O—HERMLLE CRUDR2 THERM 455 TeeRM | CPUT - AUDI O DP_ANPTWE ANL_AUDI O AUDLO SPKRAMP_LI N N
O IHERM DP_CPU 2 THERM 45S THERM | CPUTHVENS D2 N w | — LD = 8
AUD L R P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T D 2tz 2:$:2$1x 2z: :232 2 233 2 AHD Lg R N :: ::
SENSE * =2X_DI ELECTRI C ? CPU_VCCSENSE G\D * GND_P2MWM [CO—AUDLQ DR AVPTVL ANl _AUDI O AUDI O AUD _SPKRAMP_RI N P 8
- === CANE [O—AUDLQ DR AVPTVL ANl _AUDI O AUDI O AUD_SPKRAMP_RI N_N a8
THERM N 2X DIELECTRI C ?‘ _ | m— :Eﬁ?j:: :E’\BF NC[; : SSNSIS CAN EBRAEZ “ [O—AUDLO DP_AVPTVE ANL_AUDI O AUDLO SPKRAMP_RIN P w
AUDI O * =2X_DI ELECTRI C = . SENSE 45S SENSE | SNS CPUDDR P 42 [CO—AUDLQ DR AVPTVL ANl _AUDI O AUDI O SPKRAMP_RI N N s
O SENSE | - a
S NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE | CO—SENSE DP SENSE_45S SENSE I SNS_CPUDDR N a1 ) DP_ B ANL_AUDI O AUDLO AUD LO3 L P 46 a8
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT CLK PCI E D " G\D P2VM D_ALU_Q_D&AMDH AN AUDLO AUDLO AUD LGB L N 1o o
- _ _P2W oo - AUD_SPK| LSUBI N P
G\D . STAN ? G\D PCl E_* * GND_P2MM O SENSE DP L CDBKIT SENSE_45S SENSE I SNS LCDBKLT P 0 8 D_AL.DLQ!D&,AMESQ iz: 72122 2332 AHD gPme ngBl NN 4
—— O SENSE_DP_I CDRKI T SENSE_45S SENSE I SNS_LCDBKLT_N 20 s8 [CO—AUDLO DP_ANPSL — 48
GND SATA_* * GND_P2MM [CO—AUDLQ DP_ANPSLB ANl _AUDI O AUDI O LSUBI N P a8
= — DP_TBT SENSE_45S SENSE | SNS TBT P P U =
e [ SENSE DR = [O—AUDLQ DP_AVPSURE ANL_AUDI O AUDI O LSUBI N N a8
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o usB G\D " G\ID7P2W DAEBEF*W*THT QFNSF*AEQ SENSE I S'\ls TBT N “ o -
— — CLK PCI E SB POWER * PWR P2MM [—SEEELDP SENSE_455 sense L1 SNS LCDPANEL P 2 ez [O—ALDLO DP_AVPSLE ANL_AUDI O AUDI O AUD_LXB_R P 46 a8
GND_P2MM * 0.20 MM 1000 = — = [CO—SENSE_DP SENSE_45S sense | | SNS_LCDPANEL N a2 6
— — SB _PONER SATA * * PVR P2MM [CO—AUDLQ DP _AVPSUB ANL_AUDI O AUDI O AUD LGB R N a5 4
PVWR_P2MMV * 0.20 MM 1000 o - = [CO—AUDLQ DP_ANPSLR ANl _AUDI O AUDI O AUD_SPKRAMP_RSUBIN P
UsB SB_POVER * PVR_P2MM [CO—AUDLQ DR AVPSLE ANl _AUDI O AUDI O AUD_SPKRAMP_RSUBI N_N .
[CO—SENSE DP SENSE_45S SENSE HS COVPUTI NG P 20 42 [O—AUDLQ DP_AVPSURE ANl _AUDI O AUDI O RSUBI N P P
[CO—SENSE DP SENSE_45S SENSE | SNS_HS COVPUTI NG N 40 42 [O—AUDLO DP_ANPSLE ANL_AUDI O AUDLO RSUBI N N 8
ENSE TP SENSE_455 SENSE HS OTHERSV_P 10
o ALON ROUTE = CO—SENSE DP SENSE_45S SENSE | SNS HS OTHERS5V_N 20 [CO—AUDLQ DP_SPKSUR DIG AUDIO AUDI O SPKRCONN_SL_QOQUT_P 48 50 68
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» - QFNSF745§ SENSE I S HS O1—HER3V3 P o ) DP_ KSUB. Dl GﬁAUrX o AUDLO SPKRw\IN SL QJT N 48 50 68
MEM 45S * 0.070 WM 100 ML CO—SENSE DP SENSE_45S SENSE | HS OTHER3V3_N 20 [CO—AUDLQ DP_SPKSUR DIG AUDIO AUDI O SPKRCONN_SR QUT_P 48 50 68
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CO—AUDLQ DP_SPKSUR DG AUDLO AUDLO SPKRCONN SR OQUT N 48 50 68
MEM 40S * 0.090 MM 100 ML o [>—AUDLQ DP_SPKTVI DG AUDO AUDLO SPKRCONN L_OQUT_P 48 50 68
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CO—AUDLQ DP_SPKTWE DG AUDLO AUDLO SPKRCONN L OUT N 48 50 68
MEM 72D * 0.090 MM 100 M L o [O—AUDLQ DP_SPKTWE DG AUDIO AUDL O SPKRCONN R OQUT_P 8 50 68
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRIDE - DP_CPUVR SENSE_45S sense | CPUVR | SNS P a [O—ALDLQ DP_SPKTWE DG AUDILO AUDIL O SPKRCONN_R_OUT_N 48 50 68
MEM 85D * 0. 090 MV 100 ML ' [CO—SENSE_DP_CPUVR SENSE_45S sense | CPUVR | SNS N a
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CO—SENSE_DP_CPUVR SENSE_45S SENSE CPUVR ISNS R P "
PCl E_85D N 0.090 MM 10 W o [CO—SENSE_DP_CPUVR SENSE_45S sense |CPUVR I SNS R N a
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ =t SENSE_45S SENSE CPUVR | SNS1 P a1 sa O—ADODPMC ANL_AUDI O W DE AUDLO AUD CH HS G\D 26 50
USB_85D TOP 0.100 MM 500 ML [ SENSE_45S sense |CPUVR | SNS1 N a1 sa [O—ADIQDEMC ANL_AUDI O W DE AUDI O AUD CONN HS M C P
= CPUVR | SNS2_P AUDIODP MC ANL_AUDI O W DE AUDLO AUD _CONN_SLEEVE
SENSE_45S SENSE a1 54 [— )L DP_| — L 0
CPU_27P4S BOTTOM 0.230 M 100 ML [ SENSE_45S sense | CPUVR | SNS2 N a1 54 [O—ADQDP MC ANl _AUDI O W DE AUDI O AUD_CONN_SLEEVE XW 9 50
USB3_85D TOP 0.100 W 500 ML OO—ADQDP MC ANl _AUDI O W DE AUDI O AUD _HP_PORT_REFCH 46 50
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