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1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. REV ECN DESCRIPTION OF REVISION
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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BOM Groups

BOM GROUP

BOM OPTIONS
ALTERNATE, COMMON, J44_COMMON1,J44_COMMON2,J44_COMMON3,J44_COMMON4,J44_PROGPARTS

J44_COMMON

J44_COMMON1 TBTHV:P15V,SKIP_5V3V3:AUDIBLE, SPI:DUAL_IO

J44_COMMON2 EDP,EDP_LS_CAP,CAMERA_ 3V3:S0,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 D

J44_PROGPARTS SMC_PROG: PVT, BOOTROM: PVT, TBTROM: PVT, TPAD_PSOC : PROG

Programmables (All Builds)

ENGISNS LOADISNS,OTHERISNS, DDRISNS, TBTISNS, BMONISNS
TBT
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
34183918 1 EPROM, FALCON RIDGE (V13.7) J44 uU2890 CRITICAL TBTROM: PVT
—
SMC
34183922 | 1 | IC,SMC-B1,EXT(V2.16F39),PVT,J44 uU5000 CRITICAL SMC_PROG:PVT
Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION EFI ROM
33754596 1 HSWULT, SR18A,PRQ,C0,2.4,28W,2+3, 3M,BGA U0500 CRITICAL CPU_HSW:2.4G 34153924 | 1 | IC,EFI ROM (V0116),PVT,J44 U6100 CRITICAL BOOTROM:PVT
337584597 1 HSWULT, SR189, PRQ, CO, 2. 6,28W, 2+3, 3M, BGA U0500 CRITICAL CPU_HSW:2.6G
33754598 1 HSWULT, SR188,PRQ,CO, 2.8, 28W, 2+3, 4M, BGA U0500 CRITICAL CPU_HSW:2.8G
33851247 1 1c,TBT,FR-4C,A0,PRQ,CIO,SR1JC,FCBGA288 U2800 CRITICAL
338s1186 1 IC,BCM15700A2,S2 PCIE CAMERA PROCESSOR U3900 CRITICAL PSOC
37651194 2 MOSFET,N-CH, 30V,15.3A,12M,8P 3.3X3.3 DFN Q7310,Q7320 CRITICAL VCORE_FET:VSHY 34153862 | 1 | LC, TREPD/KYED PSOC,CU ONLY (V224) 044 U4801 CRITICAL TPAD_PSOC:PROG
37651193 2 MOSFET,N-CH, 30V,22A,6.0M,8P 3.3X3.3 DFN 07311,07321 CRITICAL VCORE_FET:VSHY
37650964 2 MOSFET ,N-CH, 25V, 30A,9.6M,8P 3.3X3.3 DFN Q7310,Q7320 CRITICAL VCORE_FET :REN
37651104 2 MOSFET,N-CH, 25V, 30A,6.1M,8P 3.3X3.3 DFN Q7311,0Q7321 CRITICAL VCORE_FET :REN

Alternate Parts

PART NUMBER ﬁg%kg%lﬁglig(nl BOM OPTION REF DES COMMENTS :
37651053 | 37650604 ALL Diodes alt to Fairchild
12850311 | 12850329 ALL NEC alt to Sanyo
13850739 | 13850706 ALL Samsung alt to Murata
19750481 | 19750480 ALL Epson alt to NDK
15250461 | 15251645 ALL Cyntec alt to Vishay
37651080 [ 37650820 ALL Diodes alt to On Semi
15550667 | 15550583 ALL Panasonic alt to TDK
13850725 | 13850724 ALL Samsung alt to Murata
37651032 [ 37650855 ALL Toshiba alt for Diodes Dual
37651129 | 37650855 ALL NXP Alt for Diodes Dual
37651089 | 37651128 ALL NXP Alt for Diodes Single
35353452 | 35351286 ALL Maxim alt to Microchip
37651180 | 37650761 ALL Renesas alt to Vishay
12850364 | 12850264 ALL Sanyo 2nd Factory alt
10750254 | 10750241 ALL Cyntec alt to TFT
13850843 | 13850674 ALL Samsung alt to Murata (BKLT)
13850803 | 13850639 ALL Samsung alt to Murata (BKLT)
13850846 | 13850811 ALL Samsung alt to Murata (BKLT)
19750542 | 19750544 ALL NDK alt to TXC
19750545 | 19750544 ALL Epson alt to TXC
15251876 | 15251804 ALL TDK alt to Toko
10750255 | 10750240 ALL Cyntec alt to TFT
10750250 | 10750248 ALL Cyntec alt to TFT Isym: MASTER=344 SyNC_DATE=08/20/201
12750164 | 12750162 ALL Rohm alt to Vishay BOM Configuration
35354070 | 35354069 ALL Pericom alt to TI DP Mux U9750 > ey
35354068 | 35354069 ALL NXP alt to TI DP Mux U9750 d} Apple Inc. D
35353814 | 35353812 ALL TI alt to NXP ) <E4LABEL>
31150649 | 311s0541 ALL ONsemi alt to Toshiba :]EZTIiSiMiI;‘ONPi?VfAI:i:)T:}:iNI;I:O_riEERTY: <BRANCH>
12850436 | 12850392 ALL Kemet alt to Sanyo THE POSESSOR AGREES To THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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BOM Variants
DEVELOPMENT/BASE BOM
BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-0054 COMMON, MLB-4GB, J44 J44_COMMON 685-0054 1 J44 MLB COMMON BOM BASE CRITICAL BASE_BOM
985-0053 DEV,MLB-4GB, J44 XDP_CONN 985-0053 1 J44 MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM
639-4878 PCBA,MLB-4GB, 2.4G, 4GB-HYNIX, J44 BASE_BOM,CPU_HSW:2.4G,RAM_4G_HYNIX H,CAMDRAM:HYNIX H
639-4879 PCBA,MLB-4GB,2.4G,4GB-ELPIDA,J44 BASE_BOM,CPU_HSW:2.4G,RAM_4G_ELPIDA,CAMDRAM:ELPIDA
639-4880 PCBA,MLB-4GB,2.4G, 4GB-MICRON, J44 BASE_BOM, CPU_HSW:2.4G,RAM_4G_MICRON, CAMDRAM : MICRON SUB-BOMS
639-5272 PCBA,MLB-4GB, 2.6G,4GB-HYNIX,b J44 BASE_BOM,CPU_HSW:2.6G,RAM_4G_HYNIX_ H,CAMDRAM:HYNIX H PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION D
639-5273 PCBA,MLB-4GB, 2.6G,4GB-ELPIDA, J44 BASE_BOM,CPU_HSW:2.6G,RAM 4G_ELPIDA,CAMDRAM:ELPIDA 685-0074 1 VCORE, FET,VSHY,J44 VCOREFETS CRITICAL VCORE_FETS
639-5274 PCBA,MLB-4GB,2.6G, 4GB-MICRON,J44 BASE_BOM, CPU_HSW:2.6G,RAM_4G_MICRON, CAMDRAM:MICRON
639-5275 PCBA,MLB-4GB,2.8G, 4GB-HYNIX,J44 BASE_BOM,CPU_HSW:2.8G,RAM_4G_HYNIX_H,CAMDRAM:HYNIX H Alternate Parts
639-5276 PCBA,MLB-4GB,2.8G,4GB-ELPIDA,J44 BASE_BOM,CPU_HSW:2.8G,RAM 4G_ELPIDA,CAMDRAM:ELPIDA PART NUMBER ﬁﬁgkg%a‘glggon BOM OPTION REF DES | COMMENTS:
639-5277 PCBA,MLB-4GB,2.8G,4GB-MICRON,J44 BASE_BOM,CPU_HSW:2.8G,RAM_4G_MICRON, CAMDRAM: MICRON 685-0075 | 685-0074 ALL vmone om0 vome
685-0074 VCORE, FET,VSHY,J44 VCORE_FET:VSHY
685-0075 VCORE, FET,REN, J44 VCORE_FET :REN
——
DRAM PARTS
33350704 8 IC,SDRAM, 4GBIT,256MX16,DDR3-1600,F DIE,96FBGA 12300,02320, 2340, 2360, 02500, U25.20,U2540 U250, CRITICAL 4G_ELPIDA
33350700 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1600, HUMA, 96FBGA 12300,02320, 2340, 2360, 02500, U25.20,U2540 U250 CRITICAL 4G_HYNIX H
33350698 8 1IC,SDRAM, 4GBIT, 256MX16,DDR3-1600,REV E,96FBGA 12300,02320, 2340, 2360, 02500, U220, U2540 02560 CRITICAL 4G_MICRON
33350715 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1866,F DIE,96FBGA 12300,02320, 2340, 2360, 02500, U220, U2540 U250, CRITICAL 4G_ELPIDA_ 1866 C
33350717 8 IC,SDRAM, 4GBIT, 2561MX16, DDRI-1866, HUMA, 96FBGA | viso0zsuo,ueses oase0,01500,520,utsas 02560 CRITICAL 4G_HYNIX_ H_1866
33350720 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1866,REV E,96FBGA |  usos,02si0,u13i0,2360,02500,02520,02540,02560 CRITICAL 4G_MICRON_1866
DRAM SPD Straps
BOM GROUP BOM OPTIONS
RAM_4G_ELPIDA 4G_ELPIDA,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO0:L,PPDDR:1V35
RAM_4G_HYNIX_ H 4G_HYNIX_ H,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:H,PPDDR:1V35
RAM_4G_MICRON 4G_MICRON,RAMCFG3:L,RAMCFG2:L,RAMCFG1:H,RAMCFGO0:L,PPDDR:1V35
RAM_4G_ELPIDA_ 1866 4G_ELPIDA_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:L, PPDDR: 1V5 ]
RAM_A4G_HYNIX_H_1866 AG_HYNIX_H_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:H, PPDDR: 1V5
RAM_4G_MICRON_1866 4G_MICRON_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1 :H,RAMCFGO: L, PPDDR: 1V5
NOTE: 1866 PARTS BEING STRAPPED TO RUN AT 1600
13" MBP VARIABLE BOM GROUPS
BOM GROUP BOM OPTIONS B
J44_COMMON4 SMCBOARDID:8
——
DRAM SPD Straps
BOM GROUP BOM OPTIONS
CAMDRAM:HYNIX H CAMDRAM TYPE:HYNIX H
CAMDRAM: ELPIDA CAMDRAM TYPE:ELPIDA
CAMDRAM : MICRON CAMDRAM_TYPE : MICRON
SYNC MASTER=J44 SYNC DATE=01/03/2013 A
DRAM Parts e T . . |
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION BOM Conflguratlon ppv—
333s0700 1 IC,SDRAM,4GBIT,DDR3L-1600,HUMA, 968 FBGA U4000 CRITICAL CAMDRAM_TYPE:HYNIX_H d} Apple Inc. D
33350704 1 IC,SDRAM,4GBIT,DDR3L-1600,DIE F,965 FBGA U4000 CRITICAL CAMDRAM_TYPE:ELPIDA ® <E4LABEL>
33350698 1 IC,SDRAM,4GBIT,DDR3L-1600,REV E, 965 FBGA U4000 CRITICAL CAMDRAM_TYPE : MICRON NOTICE OF PROPRIETARY PROPERTY:
ERE RYEQRUTION, CONTALISD EREEy T8 A SBRANCH>
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 3 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
8 7 6 5 4 3 2
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Shield Cans

1
SHO0451

= sm

SHLD-J44-MLB

USB Cage

1
SHO0450

sm

SHLD-J44-MLB-T29

TBT Cage

Mounting Holes & Slots

OMIT
ZT0411
4P5SR2P3-3P5B

0
OMIT
ZT0413
6.19X4.60-SNOWMAN

——20
OMIT
7T0414

6.19X4.60-SNOWMAN

.__________L{D

THO0400

TH-NSP

SL-1.1X0.5-1.4x%0.8

HO203

SL-1.1X0.5-1.4x%0.8

TH0404

TH-NSP

SL-1.1X0.45-1.4x%0.75

THO0405

TH-NSP

SL-1.1X0.45-1.4x%0.75

ABOVE GUMSTICK CARD IN MIDDLE OF BOARD
(998-1195)

SNOWMAN-SHAPED SLOT AT LEFT OF MEMORY BANK
(998-5879)

SNOWMAN-SHAPED SLOT AT RIGHT OF MEMORY BANK
(998-5879)

Upper TBT can Ground slot
(862-0118)

Lower TBT can Ground slot
(862-0118)

USB can Ground slot
(998-3975)

USB can Ground slot
(998-3975)

Rubber Mount Standoffs (860-1448)

SH0460

2.90D1.2ID-1.35H-SM

%
%

SH0462

SHO0461

2.90D1.2ID-1.35H-SM

SH0465

)

-90D1.2ID-1.35H-SM

2.90D1.2ID-1.35H-SM

1

L THERMAL MODULE STANDOFF (860-1645) SSD STANDOFF (806-5375) FAN STANDOFF (806-5376)
SH0464 SHO0463 SH044q
2.9OD11.2ID—1.35H—SM 2.9OD11.2ID—1.35H—SM THERMAEI_-I40.45%9J44_SM THERMAEI-IB.%%}J44-SM 5'010D2.0H o STDOFF-“-5%‘51197%*&3}“‘1'33‘3'2
SH0426 SH0427
SH0466 SHO0467 THERMALI—-I4.50—J44—SM THERMALI—-I4.50—J44—SM POGO PINS ( 870-2451 )
2.90D1.2ID-1.35H-SM 2.90D1.2ID-1.35H-SM 1 (:) 1 (:) SH0435 & SH0436 removed.
I ’ I : SH0432 SH0433
RTO FLLEX BRACKET BOSSES ( 8 6 0_2 354 ) ) ) Lsunc vasTeR=gas SYNC DATE=08/12/2013 A
PD Parts
SHO0443 SHO0444
3.50D2.0H-SM 3.50D2.0H-SM

<sCH NuM>|D
1 1 R

Cf} Apple Inc.
<)

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
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I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 4 OF 120
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CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
DDI Port Assignments: SYM 1 OF 19 eDP Port Assignment:
74 23 (OUT}—DE_TBTSNKO ML C N<0> - €* | ppI1_TXNO EDP_TXNO [ ©4° wp— DP_INT ML C N<0> oD o2 7 D
74 23 (gUm}—DE_TBTSNKO ML C P<0> - € | ppI1_TXPO EDP_TXPO [ B4¢ DP_INT ML C P<0> 62 74
74 23 DP_TBTSNKO ML C N<1> - 258 | DDI1_TXN1 EDP_TXN1 | 247 - DP_INT ML C N<1> oD 2 7
74 23 (OO} DP_TBTSNKO ML C P<1> - €58 | ppr1 TXP1 EDP_TxXP1 | 247 > DP_INT ML C P<1> oD <2 7
TBT Sink 0 BSS ~
<2> Internal panel
m 2§ iiizzig :i E I;<§> = s DDIifTXNz EDP_TXN2 | 7 DP_INT ML C N<2> 62 74 P!
7  TBTSNKO ML G N<ss o= pow DDI1_TXP. EDP_TXP2 | ©46 DP_INT ML C P<2> 6 7
i b N . @———— DDTLTXN3 EDP_TXN3 | 242 @ DP INT ML C N<3> oo < 7
7 23 (OUT}—DRB_IBTSNKO_ML_C_P<3 - DDI1_TXP3 ol EDP_TXP3 | 4 . DP_INT ML C P<3> oo o2 74
o5 (OO} =DP_TBTSNK1_ MIL,_C_N<0> - °s1 | DDI2_TXNO alm
o5 (QUT}—=DB_TBTSNKL ML C P<0> - %0 | ppr2_TxP0
66 P_TBTSNK1 ML _C N<1> cs3 DDI2_TXN1 EDP_AUXN A5 DP_INT AUXCH C N 62 74
=DP_TBTSNK1 ML _C P<1> - 554 | DDI2_TXP1 EDP_AUXP | B4° @mp—DP INT AUXCH C P mye2 74
TBT Sink 1 - cao - =
=DP_TBTSNK1 ML C N<2> DDI2_TXN2
“_wxed with HDMI 66 =DP_TBTSNK1 ML C P<2> B50 DDI2_TXP2
if necessary) . < —DP TBTSNK1 ML C N<3> > 253 | ppr2_Txn3 EDP_RCOMP | P20 70 MCP_EDP_RCOMP
o5 (OO} =DP_TBTSNK1 ML C_ P<3> * B53 DDI2_TXP3 EDP_DISP_UTIL Ad3 > TP_EDP_DISP_ UTIL
MCP Daisy-Chain Strategy:
RITICAL .
oc iBLE Each corner of CPU has two testpoints.
MIT_T.
— Other corner test signals connected in
U0500 daisy-chain fashion. Continuity should C
HASWELL-ULT
2CHGT2 exist between both TP’s on each corner.
BGA-TSP
NO_TEST SYM 17 OF 19 NO_TEST
5 _MCP_DC_AW2_AY2 TRUE AY2 | DATSY CHAIN_NCTF DAISY CHAIN NCTF[ 23 TRUE MCP_DC_A3_B3 s
5 _MCP_DC_AW3 AY3 TRUE 2¥3 | DATSY CHAIN_NCTF DAISY CHAIN_NCTF| 2% MCP DC A4 TB) 7p0500
=y MCP_DC_AY60 A¥60 | DATSY CHAIN_NCTF TP-re
TP0531 Av61 T - DAISY_ CHAIN_NCTF| 2°° MCP_DC_A60 D) 1
TP-P6 s _MCP_DC_AW61 AY61 TRUE DAISY CHAIN NCTF - ~ a61 1 B61 mws TP0510
MCP DC AW62 AY62 AY62 DAISY7CHAIN7NCTF DAISY_CHAIN_NCTF TRUE MCP_DC_A61 B6 s =
° MCP DC B2 A o2 sy c NG DAISY CHAIN NCTF| 262 MCP_DC A62 I_J"®;6 TPO511
DAISY_CHAIN_NCTF - - -
TP0501 TE> s - - DAISY CHAIN NCTF[ 21 MCP_DC AVl D) 2
TP-P6 s _MCP _DC_A3 B3 TRUE DAISY CHAIN NCTF DATSY CHAIN NCTF| AL MCP DC AWL mws TP0520
MCP_DC_A61 B61 B61 > — D)
: sz DZ BZZ B63 A po2 DALSY_CHAIN_NCTE DAISY CHAIN NCTF[ 22 TRUE MCP_DC AW2 AY2 s e TP0521
e 863 DMSY’CHAIN*NCT:: DAISY CHAIN_NCTF| 2" TRUE MCP_DC_AW3 AY3 5
c1 c2 c1 DALSY_CHAIN_NCT DAISY CHAIN_NCTF| AWl TRUE MCP_DC_AW61_AY61 s
MCP_DC TRUE = DAI:YizﬁAizizzzi DAISY CHAIN NCTF| AWe2 . MCP_DC_AW62_AY62 s
DAISY_CHA! - - s
- - DAISY CHAIN_ NCTF MCP_DC_AW63
==, TP0530
CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT B
2C+GT2
BGA-TSP
SYM 18 OF 19
NC 222 | RSVD SPARE RsVD| ¥22 s ne
NC X224 | RsvD RSVD[ *22_ e
NC X244 | RSVD RSVD| ™2 s Nc
15 u10
NC %—— RSVD RSVDL—xNC
NC %—222 | RSVD RSVD[ 2Ly one
NC X—22 | RSVD RSVD| 2! o v
21 a7
NC %———— RSVD RSVDI——xNC
RSVD[ 20 v
RSVD| 2% s N
RSVD[ 2™ s nc
Avia —
RSVDL——xNC
W J44 SYNC DATE=08/12/2013 Zs-
—————
m<SCH NUM>
Apple Inc. m
) <E4LABEIL
NOTICE OF PROPRIETARY PROPERTY:
THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 5 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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- - - - - - - -
CFG<10>:SAFE MODE BOOT

CFG<1> :PCH-LESS MODE

NOSTUFF
R0640"
1K
50
17200
e

201,
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06 6(2) 70 36 (QUT}—CPU_CATERR L - X6l CATERR* @
5% = (tep) PROC TCKL‘%@ 16 70
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70 16 6, CPU_CFG<0> AC60 | CFGO (rPU) RESERVED RSVD_Tp| V63 TP_MCP_RSVD_AV63
70 16 6, CPU_CFG<1> AC62 | CFG1 (rPu) RSVD_TP| AU63 TP_MCP_RSVD AU63
70 16, CPU_CFG<2> AC63 | CFG2 (1PU)
70 16(ETy—CPU_CFG<3> > 2263 | CFG3 (1pU) RSVD_Tp| &3 TP_MCP_RSVD _C63
70 16 6, CPU_CFG<4> AR60 | CFG4 (rPU) RsSVD_Tp| ©62 TP_MCP_RSVD_C62
70 16, CPU_CFG<5> ¥62 | CFG5 (1pu)
70 16QETy—CPU CFG<6> g YOl | ¥6! | crG6 (1ru) EDP_SPARE| ®** s o
70 16gBTyCPUCFGS7> g Y% |CFG7 (xru)
70 16 6, CPU_CFG<8> V62 | CFG8 (1PU) RSVD_Tp| 25! TP_MCP_RSVD_AS51
70 16 6 CPU_CFG<9> V6l | cFGY (rPu) RSVD_TP| 25! TP_MCP_RSVD B51
70 16 oETY—CRUCFGS10> g V69 ICFGLO (1rv)
70 16(ET)—CPU_CFG<11> > Y60 | cFG11 (1pU) RSVD_Tp| 60 TP_MCP_RSVD_L60
70 16 CPU_CFG<12> 63 | crG12 (1ru)
70 16&FTy—CPU CFG<13> - %% | CFG13 (1rv) RSVD| M0 s ne
70 16(BTy—CPU_CFG<14> - 761 | CFG14 (rPU)
- O, i, 70 16 CPU_CFG<15> 70 | cFG15 (1ru) RSVD%(NC
1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTIVE ! RSVD| ¥
S . CPU_CFG<16> 2262 | cFG16 (1pu) [ XNe
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID ' ®—"_U63
' 70 16 CPU_CFG<18> CFG18 (1pv) Avis
CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED ' ARG PROC_OPI_COMP 70 CPU_OPT RCOMP
70 16, CPU CFG<17> CFG17 (1pU) - =
CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED 62
' 70 16(ET)—CRU_CFG<19> - CFG19 (1pv) ave2 1
1 = NORMAL OPERATION 0 = PCH-LESS MODE , RSVD 22 seNC R0690
CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CFG_RCOMP RSVD%(NC 49.9
T DT, L T e e e - - - - 1%
17200
RSVD 22 %
These can be placed close to J1800 vss , 201
and are only for debug access RSVD vss| ¥2L
CPU_CFG<10> 16 70 RSVD 1 =
CPU_CFG<9> ¢ 1670 RSVD 20 -
RSVD RSVD X
CEU _CEG<E> 6 e PCH_TD_IREF R20 ne
TD_IREF RSVD
CPU_CFG<1> o 16 70 = SVDL——xNC
16 70 1 1
HSW_PRE_ES2 NOSTUFF NOSTUFF R04698 2 302652 5
1 1 1 ° -
R0639 R0638 RO631 Laby .
1K 1K 1K e s
st B st 201, 201
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s e s
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1
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NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid
issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).
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SA_DQ11
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SA_DQ14
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SA_DQ16
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SA_DQ18
SA_DQ19
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67 MEM_B_DQ<0> AY31
P MEM B_DQ<1> AW31
67 MEM_B_DQ<2> AY29
67 MEM_B_DO<3> AW29
P MEM B_DQ<4> AV31
67 MEM_B_DQ<5> Au31l
67 MEM_B_DO<6> Av2s
67 MEM_B_DQ<7> AU29
67 MEM_B_DQ<8> Av27
P MEM B_DQ<9> aw27
67 MEM B DQ<10> AY25
67 MEM B DQ<11> AW25
P MEM B_DQ<12> Av27
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67 MEM B DQ<18> AL28
67 MEM B DQ<19> AK28
P MEM B_DQ<20> AR29
67 MEM B DQ<21> AN29
67 MEM B _DQ<22> AR28
P MEM B_DQ<23> AP28
67 MEM B _DQ<24> AN26
67 MEM_B_DQ<25> AR26
P MEM B_DQ<26> AR25
67 MEM B DQ<27> AP25
67 MEM_B_DQ<28> AK26
67 MEM B DQ<29> AM26
67 MEM B _DQ<30> AK25
P MEM B_DQ<31> AL25
21 MEM B DQ<32> AY23
67 MEM B DQ<33> Aw23
P MEM B_DQ<34> av21
67 MEM B DQ<35> Aw21
67 MEM_B_DO<. Av23
P MEM B_DQ<37> AU23
67 MEM B DQ<38> Av2l
67 MEM_B_DO<. Av21
67 MEM B DQ<40> AY19
67 MEM B DQ<41> AW19
7 MEM B_DQ<42> AYL7
67 MEM B DQ<43> Awl?
67 MEM B DQ<44> AVl
P MEM B_DQ<45> Au19
67 MEM B DQ<46> Aavi?
67 MEM_B_DO<47> Av17
P MEM B_DQ<48> AR21
1 CED MEM_B_DQ<49> o=t AR22
67 MEM_B_DO<50> AL21
67 MEM B DQ<51> AmM22
67 MEM B DQ<52> AN22
P MEM B_DQ<53> ap21
67 MEM B DQ<54> AK21
67 MEM B DQ<55> AK22
P MEM B_DQ<56> AN20
67 MEM B DQ<57> AR20
67 MEM_B_DO< AK18
P MEM B_DQ<59> AL18
“CED MEM_B_DQ<60> o=t AK20
67 MEM_B_DO<61> AM20
67 MEM B DQ<62> AR18

1 CED MEM_B_DQ<63> o=t AP18

SB_DQO
SB_DQ1

SB_DQ2

SB_DO3

SB_DQ4

SB_DOS

SB_DO6

SB_DQ7

SB_DOB

SB_DQ9

SB_DQ10
SB_DQ11
SB_DQ12
SB_DQ13
SB_DQ14
SB_DQ15
SB_DQ16
SB_DQ17
SB_DQ18
SB_DQ19
SB_DQ20
SB_DQ21
SB_DQ22
SB_DQ23
SB_DQ24
SB_DQ25
SB_DQ26
SB_DQ27
SB_DQ28
SB_DQ29
SB_DQ30
SB_DQ31
SB_DQ32
SB_DQ33
SB_DQ34
SB_DQ35
SB_DQ36
SB_DQ37
SB_DQ38
SB_DQ39
SB_DQ40
SB_DQ41
SB_DQ42
SB_DQ43
SB_DQ44
SB_DQ45
SB_DQ46
SB_DQ47
SB_DQ48
SB_DQ49
SB_DQ50
SB_DQ51
SB_DQ52
SB_DQ53
SB_DQ54
SB_DQ55
SB_DQ56
SB_DQ57
SB_DQ58
SB_DQ59
SB_DQ60
SB_DQ61
SB_DQ62
SB_DQ63
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MEMORY CHANNEL B
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LPDDR3
caB3
caB2

caB1l

SB_CKO*
SB_CKO
SB_CK1*
SB_CK1

SB_CKEO
SB_CKEL
SB_CKE2
SB_CKE3

SB_CS0*
SB_CS1*

SB_ODTO

SB_RAS*
SB_WE*
SB_CAS*

SB_BAO
SB_BAl
SB_BA2

SB_MAO
SB_MAL
SB_MA2
SB_MA3
SB_MA4
SB_MAS
SB_MA6
SB_MA7
SB_MAB
SB_MA9
SB_MAL10
SB_MALl
SB_MA12
SB_MA13
SB_MAl4
SB_MALS

SB_DOSNO
SB_DQSN1
SB_DQSN2
SB_DOSN3
SB_DQSN4
SB_DOSN5
SB_DOSN6
SB_DQSN7

SB_DQSPO
SB_DQSP1
SB_DQSP2
SB_DQSP3
SB_DQSP4
SB_DQSP5
SB_DQSP6
SB_DQSP7

OS50 g MEM B CIK N<0>  mymy o
AN38 MEM _B_CLK_P<0> 21
AK38 NC_MEM_B_CLKN<1> 66

| 2E3° gy NC MEM B CLKP<1> sumy e
AY49 MEM_B_CKE<0> 21
AUS0 MEM_B_CKE1 22
AW49 MEM B _CKE<2> 66

| 2750 g NC MEM B CKE<3> mwm e
AM32 MEM B_CS_L<0> 21

32 ogp NCMEM B CSLI oy

| 22°2 g MEM B ODT CPUO mwm
AM35 MEM B _RAS L 21

0> g MEMBWEL = eyma

32 g MEM B CASL ey
AL35 =MEM_B_BA<0> 66

| P06 gy MEM B BA<1> 2 mymya

| 20 g SMEM B BA<2> 2 mwmye
AP40 =MEM_B_A<0> 66
AR40 =MEM_B_A<1> 66
| 2542 g =MEM B A<2> oy
AR42 =MEM_B_A<3> 66
| 250 g SMEM B A<4> 0 mwmye
AP45 =MEM_B_A<5> 66

LN S, - 1 - ——
AY46 =MEM_B_A<7> 66

| 227 g =MEM B A<8> = oy
AU46 =MEM_B_A<9> 66

| 250 ogpSMEM B A<10>  oymy e
Av47 =MEM_B_A<11> 66
Aud? =MEM_B_A<12> 66
AK33 =MEM_B_A<13> 66
AR46 =MEM_B_A<14> 66

| 27° g NCMEMBAIS 2 ewym
AW30 MEM_B_DQOS N<0> 67
AvV26 MEM B DQS N<1> 67
AN28 MEM B DQS N<2> 67
AN25 MEM_B_DQS N<3> 67
AW22 MEM B DQS N<4> 67
AV18 MEM_B_DQOS N<5> 67
AN21 MEM_B_DQOS N<6> 21

| 20° quugp— MEM B DOS N<7> e
AvV30 MEM_B_DQS_P<0> 67
Aw26 MEM_B_ Dt P<1> 67
AM28 MEM B _DQOS P<2> 67
aM25 MEM_B_DQS_P<3> 67
Av22 MEM B _DOS P<4> 67
AW18 MEM_B_DQS_P<5> 67

AM21 @=pYEM B DOS P<6> D »
AmM18 *~—b MEM_B_DQS_P<7> D~
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22
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8 7

HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1,
v1.0.

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,

doc #502406,

v0.9.

CH

8 10 42 54 65 68

nd CRITICAL
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:1lpm. OMIT TABLE
— PPVCC_S0_CPU
L59 U0500 c36
% RSVD vee 32A Max
NC 58 HASWELL-ULT ca0
NC %———— RSVD 2C+GT2 vee
73 65 41 10 _PP1V35 S3 CPUDDR SYMEi;JS; 19 vee| 44
1.4A Max (DDR3: 1.5-1.35V) 2626 | ypDQ vee| 48
1.1A Max (LPDDR3: 1.2V) 2731 | yDDQ HSW ULT POWER veel 52
AJ33 VDDQ vee c56
2337_| yppg veel =23
a3 | yppg veel F2s
2043 | yppg veel =27
AR48 | vDDQ vee| =20
2135 | yppg veel =3
68 65 54 42 10 8 _PPVCC_SO_CPU A¥40 | vDDQ vee| =23
2744 | yppg veel =35
avs0 | yppg veel =37
vee E39
- Fs9 | vee vee| B4t
PLACE_NEAR=U0500.C50:50.8mm 5 gl N58 E43
1720w NC RSVD vee
201 NC X258 | RSVD veel 248
60 5753 37 17 16 13 1 g g _PP1VOS_SO : vee| 247
p 70 53 CPU_VCCSENSE_P &= E63 | VCC_SENSE sio
gl - vee
TP_PPVCCIO_SO_CPU 51
R0O800" 'RO802 Max load: 300mA NIN NECK WIDT S AB23 vee o3
e 130 VOLTAGE=T-05V Ne )22 | RSVD vee
1s 1e 5 _PPVCOMP_S0_CPU o= | vccIo_out vee| 22
17200 1/200 MIN_LINE_WIDTH= bl E20 £57
ME ME Max load: 300mA MIN_NECK_WIDTH=! P VCCIOA_OUT vee
201, R0483 10 220 vogms:).l. '+ veed on @ Y e | rsvo veol 72
NOTE: Aliases not used on CPU su outputs
70 53 [TFy—CPU_VIDALERT L 3 2 X PP §) outp NC )22 | RSVD vee| 28
v to avoid any extraneous connections. 555 | RevD veol w2
1/20m NCX—j F36
C
R00811 201 70 CPU_VIDALERT R L - 162 | GIDALERT* zzr 0
o e CPU VIDSCLK LAAAZ 70 CPU_VIDSCLK R - N63 | vIDSCLK veel 744
= 70 CPU_VIDSOUT R S>> | VIDSOUT veel e
"
ur R0802.2:  PLACE_NEAR=U0500.L63:2.5dmm 70 17 16 [Ty CBU VCCST PWRGD - 2% | VCCST_PWRGD o2
o201 y CPU_VR_EN - "°|vr BN vee
o CPU VIDSOUT R0810.2:  PLACE_NEAR=U0500.L62:38.1mm 53 17 QU - VR_EN veo| e
fe20g R0800.2:  PLACE NEAR=R0810.1:2.54mm 52 17 (ED—CBU VR READY - VR_READY 23
- - - vee
63 | vss vee| S22
15 [(IX)—CPU_PWR DEBUG - 59§ PWR_DEBUG* veel 27
262 lvss vee| 822
TP_CPU_RSVD_P60 60 | RSVD_TP veef 3t
1s _TP_CPU RSVDP61 61 | rsvp_TP veel 23
TP_CPU_RSVD_N59 N59 | RSVD_TP vee| 838
1s _TP_CPU RSVDN61 N6l | RsvD_TP veel &7
59 639
NC X RSVD vee =
ap G
NC X2 RSVD vee -
ADS G
NC X RSVD vee =
ans. G
NC X RSVD vee =
A& G
NC X RSVD vee -
acs! G
NC X RSVD vee =
acs| G
R RSVD vee >
us! B
% RSVD vee
CRITICAL NCX—— RSVD N
OMIT_TABLE NCX* s
= 60 5753 3717 16 15 11 g ¢ _PPIVOS_SO vee
65 60 11 _PP1VO5_SOSW_PCH HSIO X | vecns1o U0500 veesusa| A PP3V3 SUS 5 111045 59 60 61 65 22?mA Max 222 | yeest veel| #22
L10 HASWELL-ULT AE22 723
1838mA Max VCCHSIO 2C+GT2 0.3mA Max[1] PPVRTC G3H 1213 17 65 vcesT vee
M9 | vCCHSIO BOA-TSP VCCRTC| 2610 AE23 | yeesT vee| x23
SYM 13 OF 19 k57
o vee
BYPASS=U0500.. 6.3
5753 37 17 16 15 11 g ¢ _PP1VO5 SO ¥ | veeto & DCPRTC| 227 PPVOUT SO PCH_DCPRTC S5O0 E PN 1 C0890 2857 |vee vee| 122
65631 & MIN LINE WIDTA=0.2 mm .
29mA Max[1] = | veero MIN NECK_WIDTH=0.2 mm or ADS7 | vee vee| 23
alw cespr| v asvs Soe 1 C0895 o 2557 | yee vee| M7
H PI
11 11 _PR1VOS5_SOSW_PCH_VCCUSB3PLL 515 | yCCUSB3PLL e v s e e e 9,,1UF 102 c24 | vee vee| 257
= 18ma Max fov c28 us?
41mA Max 2 v BYPASS=U0500.AGL0: 6. 35mm vee vee
BYPASS=U0500.AG10: 6. 35mm
12 11 _PP1VO5_SOSW_PCH VCCSATA3PLL P11 | VCCSATA3PLL veeasw| A%t PP1VO05_S0 6,8 l1gig1e 17 37 53 57 | 47 L sveass-00500.a610:6. 35mm €2 |vee veel ™7
42mA Max VCCASW| 2613 185mA Max[1]
WF: RSVD on Sawtooth Peak rev 1.0 2% | veeapPLL
NC AA21 I J1l
11 _PP1V05_S0_PCH VCCAPLL OPT VCCAPLL g VCC1PO0O5 PP1VO05_S0 gaseél 15 16 17 37 53 57 60 61
57mA Max "21 | yeCAPLL veelpos| Mt 1499mA Max[1]
vece1pos| M2
513 2 vee1pos| 2
NC x—222 | pcpsus3 @ vee1pos| A2 PLACE_NEAR=U0500.AG19:2.54mm
R0899
AZALIA/HDA |1 5.11
60 17 11 _PP1V5 SO0SW AUDIO HDA AH14 | yCCHDA g DCPSUSBYP| 2612 PPVOUT S5 PCH DCPSUSBYP R 2 PPVOUT S5 PCH DCPSUSBYP
S o201 HIN LINg WIDTA=0.2 mm - MIN LINE WIDTA=0.2 mm
1lmA Max - | DCPSUSBYP MIN_NECK WIDTH=0.2 mm Powered in DeepSx I MIN_NECK WIDTH=0.2 mm
VOLTAGE=1.05V 1/200 VOLTAGE=T. 05V
a3 DCZSR[b}é;JSBZ/AZALIA M;:F 1 C0899
NCX vecasw| 222 PP1VOS5_S0 5,841 15 16 17 37 59 57 60 1 1uF
VCCASW[ 2F? 473mA Max[1] 2 &3
65 61 60 59 4s 14 11 s _PP3V3 SUS 2 | veesus3 vceasw] 28 02
ano BYPASS=R0899:U0500:2. 54mm
59mA Max[1] [ | veesuss 9 oro L
" S DCPSUSI_SXNC
PP3V3_ S5 an ap
927 26 13 17 15 13 13 13 vceDsw3_3 B DCPSUS1| 2% o N
114mA Max I
23 85 98 99 92 13 32 1] §°_PP3V3 SO ve {vees ©| THERMAL SENSOR
BEBHBBET D wo 15
40mA Max[1l] I_ vees VCCTS1_5 PP1V5_SO 47 59 60 61 63 65 68
3mA Max
x4 PP3V3_S0 61 62 4 65 68 77
11 _PP1V05_S0_PCH_VCC_ICC 718 | yoc1pos vees— LIS I I 1 e T R
vees 1mA Max[1l
VCCCLK: 200mA Max x5 | veeiros 1
ERIAL I
12 11 _PP1V05 S0 PCH VCCACLKPLL 220 | yCCACLKPLL s ° us 61 62 64 65 68 77
31ma VeespIo S m
ax SYNC MASTER=J.
veesprol ™ 17mA Max lm!mzr
57533717 16 35 11 3 ¢ _PP1VO5 SO 217 | veeernk
VCCCLK: 200mA Max R21 | yeecrk 3 CPU/PCH POWER
T21 O|sUS OSCILLATOR
veccrx h DCPSUS4[ A28
K18 ——XNC
NC X——r] VCECCLK Apple Inc.
WF: RSVD on Sawtooth Peak rev 1.0 | pyc»—"2°]vccerk °
NC x—22 | vecernk N VCCAPLL[ 2°2% o\« WF: RSVD on Sawtooth Peak rev 1.0
2 NOTICE OF PROPRIETARY PROPERTY:
65 61 60 59 45 14 11 8 _BP3V3 SUS AF20 | yeesus3 o vcerol 2616 PP1V05_S0 §,5,31 15 16 17 37 53 57 60 &1 THE INFORMATION CONTAINED HEREIN IS THE
3.3mA Max[1] TL“ VCCSUS3 veerol 2617 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING:
LPT LP POWER I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
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CRITICAL
OMIT_TABLE

AF12

AF14

AF15

AF17

AF18

AG11

AG21

AG23

AG60

AG61

AG62

AG63

AH17

AH19

AH20

AH22

AH24

AH28

AH30

AH32

AH34

AH36

AH38

AH40

AH42

AH44

AH49

AHS51

AH53

AH55

AH57

AJ13

AT14

AJ23

AJ25

727

AJ329

U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 14 OF 19

AJ35

AJ39

AP22

CRITICAL
OMIT_TABLE

AT41

AP23

AT43

AP26

AT4S

AP29

AT47

AT50

AP31

AT52

AP38

ATS4

AP39

ATS6

AP48

AT58

AP52

AT60

AP54

AT63

AP57

AK23

AR11

AK3

AR1S

AK52

AR17

AL10

AR23

AL13

AR31

AL17

AL20

AR39

AL22

AR43

AL23

AR4Y

AL26

ARS

AL29

AR52

AL31

AT13

AT35

AT37

AT40

AL40

AT42

AL4S

AT43

AL46

AT46

ALS1

AT49

AL52

AT61

ALS4

AT62

AL57

AT63

AL60

AL61

AU16

AM1

AU18

AM17

AU20

AM23

AU22

AM31

AU24

AM52

AU26

AN17

AU28

AN23

AU30

AN31

AU33

AN32

AUS1

AN35

AUS3

AN36

AUSS

AN39

AUS7

AN40

AUS9

AN42

Avia

AN43

AV16

AN4S

AV20

AN46

Av24

AN48

Av28

AN49

AV33

ANS1

AvV3a

AN52

AV36

AN60

AV39

AN63

Av4l

AN7

AV43

AP10

AV46

AP17

AV49

AP20

AVS1

AVSS

U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 15 OF 19

AV59

Avs

CRITICAL
OMIT_TABLE

AW16

w24

AW33

AW35

AW37

w4

AW40

W42

AW44

W47

AWS0

AWS1

AWS9

AW60

AY11

AY16

AY18

Av22

Av24

AY26

AY30

AY33

av4

AYS1

AY53

AY57

AY59

AY6

B20

B24

B26

B28

B32

B36

B40

Ba4

B48

B52

G5

BS6

G6

B60

G8

ci1

H13

cia

ci8

c20

c25

c27

c38

c39

cs7

D12

D14

D18

D2

D21

D23

D25

D26

D27

D29

D30

D31

U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 16 OF 19

NSE

310

L17

L18

120

L58

L61

U6l

v10

v3

w20

w22

Y10

¥59

¥63

vs8

AH46

v23

VSS_SE

Vvss

AH16

CPU_VCCSENSE_N @ 53 70

'R0960
100

5% PLACE_NEAR=U0500.E62:50.8mm
1/200
M

201
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8

7

All Intel recommendations from Intel doc #503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherwise

68 65 54 42 8

PPVCC_SO_CPU

73 65 41 8

PP1V35_S3_CPUDDR

CPU VCC Decoupling

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
Apple implementation : 18x 22uF 0603 stuff, 80x 22uF 0603 nostuff
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 Ccl000 1 Cclo01 1 Cl1002 1 C1003 1 C1004 1 Cl008 1 Cl1009 1 C1010 1 C1011 1 C1012 1 Cl014 1 Cl05B 1 Cl05C 1 C105D * Cl05F
10UF —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 200 — 200 — 200 — 200 — o0 — o — 200 — o0 200
v v v v v v v v v v v v
2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 x6s 2 xes 2 x6s 2 xes 2 x6s 2 xes
0402 0402 2 2 0402 0402 0402 0402 0402 0402 02 0402 0402 0402
NQ STUFE 8 szuer §*szuer NO STUFE NO _STUFE NQ STUFE NQ STUFE N&*surr J_
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL =
* C1018 * C1019 1 C1020 tCcl021 1 Cl1030 ! C104E ! C104F ' Cl06D ! C106E
—— 10uF 10UF 10UF 10UF
200 200 200 — 2o
v v v v
2 x6s 2 x6s 2 xes 2 x6s
0402 0402 2 2 0d02
}6* sturr N§*sTurr NO_STUFF. NO STUFFE NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 Cl1070 1 Cl072 1 C1073 1 C1074 1 C1075 1 Cl1077 1 C1081 1 C1082 1 C1083 1 Cl084
—— 10ur 10UF 10UF 10UF 10UF 10UF 10UF 10UF
200 — 208 200 — 200 — 2o — 2o — 200 200
h h h h h h h h
2 xes 2 xes 2 s 2 xes 2 xes xes 2 s 2 xes
0402 - 0402 0i02 0402 0402 0402 0402
NO STUFFE NO STUFFE NO STUFFE NO STUFFE NO STUFE NO STUFFE J_ NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL =
1 Cl1085 1 Cl086 1 C1087 1 C1088 1 C1089 1 C1090 1 Cl091 1 Cl1092 1 C1093 1 Cl1094 1 C1095 1 C1096 1 C1097
—— 10uF —— 10uF —— 10uF 10UF — 10UF —— 10uF —— 10uF — 10UF —— 10uF —— 10uF —— 10uF —— 10uF 10UF
200 — 200 — 200 200 — 200 — o0 200 — 200 — 200 — 200 —— 200 — o0 200
? s e ? e e ? e ? e * s 2 s ? e ? e ? e ? e 2 e
0402 0402 0402 0402 0502 % sTuFE 0i02 0d02 0402 0d02 0402 0402 0402
NO STUFF. NO_STUFE NO STUFF NO STUFF. NO STUFF NO_STUFE NO STUFF. NO STUFF. NO STUFF. NO STUFF. NO STUFF J_ NO STUFF
CRITICAL NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF
1 Cl022 1 Cl1023 1 Cl024 1 C1025 1 C1026 1 C1027 1 Cl1028 1 Cl1029 1 Cl1032 1 Cl1033 1 C1034 ' C1035 1 C1036 1 C1037 1 Cl1038
—— 10ur 10UF 10UF 10UF 10UF 10UF 10UF
200 200 200 200 200 200 200
v v L v v v ) v
x6s 65 65 65 65 x6s 65 65
0402 0402 0i02 0402 0402 0i02 0402 0d02 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1 Cl1039 1 Cl044 1 Cl045 1 Cl046 1C1047 1 C1048 1 Cl1049
—— 10uF —— 10ur —— 10ur 10UF —— 10ur 10UF
200 — 200 — 200 — o — o0
v v W v v
X6S 2 x6s 2 x6s 2 x6s X6S X6S
0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF 0 STUFF NO STUFF NO STUFF NO STUFF
1 Cl056 1 Cl1057 1 Cl058 1 C1059 1 C1062 1 C1063 1 Cl064 1 Cl065 1 Cl066 1 Cl067 1 C1068 1 C1069 1 C1098 1 C1099 1 Cl09A
—— 10uF —— 10uF —— 10uF 10UF —— 10uF — 10UF —— 10uF —— 10uF —— 10uF 10UF —— 10uF — 10UF 10UF
200 — 200 — 200 200 — o0 — 200 — 200 — 200 — 200 — o0 — o0 — 200 200
x5 ? e % e ? e 2 s ? e ? e ? e ? e ? e % 2 s
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 NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF 5
1 Cl09B 1 Ccl09cC 1 Cl109D 1 C109E * C109F 1 C108A 1 Cl08B 1 Cl08cC 1 Cl108D 1 Cl08E 1 C108F 1 Cl107A 1 Cl07B
—— 10ur —— 10ur —— 10ur —— 10ur L 10uF —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 — o — 200 — 200 — 200 — 200 — o0 — o0
? s e e 2 e ? s 2 e e e e 2 s
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRITICAL =
.|'clo31

470UF-0.00450HM

208

2 2.5V
POLY-TANT
su

CPU VDDQ DECOUPLING

Intel recommendation (Table

Apple implementation

5-4): 2x 2.2uF 0402,

: 2x 2.2uF 0402,

1 Cl1041

1 Cl1042

saon
2878
gELs
vEY
&
5
HF______IF___
saon
2808
g5Ls
vEY
&
5

6x 10uF 0603
6x 10uF 0402

Added 2 extra 2.2uF per Harris Beach v0.9 schematic

1 Cl1051
10UF

Ccl052 1 Cl053
10UF 10UF

1 Cl1054 1 C1055

l 10UF J— 10UF

208 208 208 208 208 208

, 6.v L &.3v , 6.v , 6.v L E.av , 6.3y
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
04021 04021 04021 04021 04021 04021

NO STUFF

1 1

C1060 + Cl061
—270UF 270UF 1x Bulk nostuff, Harris Beach has 2x nostuff

208 208

2 2v v

CASE-B2-SM

CPU

VCC

Decoupling

SYNC DATE=08/12/2013
————

ISYNC MASTER=J44

CPU Decoupling

Apple Inc.
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4 3

as well as from clarification email,

PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
56 29 27 26 18 17 16 15 13 3 _PP3V3 S5

77 68 65 61 60 59
NO STUFF

BYPASS=U0500.AH10:6.35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
65 61 60 59 a5 14 11 5 _PP3V3 SUS

-

NO STUFF

BYPASS=U0500.¥8:6.35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
65 61 60 59 a5 14 11 5 _PP3V3 SUS

Cl204
22UF
20%
6.3V
XSR-CERM-1
603
BYPASS=U0500.AC9:12.7mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
65 61 60 59 45 14 11 5 _PP3V3_SUS

L

BYPASS=U0500.AH11:6.35mm

PCH VCCSDIO BYPASS
(PCH 3.3V/1.8V SDIO PWR)
1 3°_PP3V3_ SO
5 5

7

BYPASS=U0500.U8:6.35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)
60 17 s _PP1V5_SOSW_AUDIO_HDA

BYPASS=U0500.AH14:6.35mm

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0
from Srini, dated 9/10/2012 2:1lpm.

PCH VCC3_3 BYPASS
(PCH 3.3V GPIO/LPC PWR)

13°_PP3V3_S0
5 37

20%
6.3V

XSR-CERM-1 2
603

BYPASS=U0500.V8:12.7mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERMAL PWR)

cl212
22UF

77 68 65 64 62 61 50
30 28 24 18 17 15 13 12 11 8 _PP3V3 SO
47 46 a3 a3 42 a1 40 35 38 37

BYPASS=U0500.K14:6.35mm

60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 SO
65 65 61

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 SO
68 65 61

60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 SO
68 65 61

??mA Max

65 60 11 8 _PP1VOS5 SO0SW_PCH HSIO
83mA Max

65 60 11 8 _PP1VOS5 SO0SW_PCH HSIO

NO STUFF
C1250 1 Cl251
22UF 1UF
20% 10%
5.3V , 6.3v
XSR-CERM-1 CERM
603 402
BYPASS=U0500.AE9 :
BYPASSAUOS00  AES 6 35mm
PCH VCC BYPASS
(PCH 1.05V CORE PWR)
Cl1255 ¢ 1 C1256
10UF —— —— 1UF
20% —— 10t
6.3, , 6.3V
X5R CERM
603 402

BYPASS=U0500.J11:12. 7mm
BYPASS=U0500.J11:6.35mm
BYPASS=U0500.AE8:6.
PCH VCCHSIO BYPASS
(PCH 1.05V PCIe/SATA/USB3 PWR)

BYPASS=U0500.K9: 6. 35mm

CRITICAL

L1270
2.2UH-240MA-0.2210HM

R1270 PP1V05_S0 pca VCCACLKPLL s 12
O 2 PP1V05_S0_PCH_VCCACLKPLL_R 1 2 ® :iﬂ ﬁégi —WIDTHA0 . 075 MM 31mA Max
—VVV MIN LINE WIDTH=0.2 M VOLTAGE=T. 05V
e MIN NECK WIDTH=0.2 MM 0603
VOLTAGE=
MF-LF C1270 ¢ Cl271 ¢ 1Cl272
402 47UF
208
av
ceRM-x5R
805-1
BYPASS=U0500.A20:12. 7mm
BYPASS=U0500.A20:
BYPASS-U0500.h20 6" 3smn_L
CRITICAL PCH VCCCLK FILTER/BYPASS
L1275 (PCH 1.05V VCCCLK PWR)
R1275 2.2UH-240MA-0.2210HM PRLVOS_So_PCH Ve IcC .
AN 2 PRIVOS SO PCH_vee Ice R 1 2 o MINNECKWIDTHA0. 875 M 2?mA Max
VOLTAGE=T. 05V
5% 0603
1/16w
ME-LF C1275 C1276 * 1 C1277
02 47UF
208
av
CERM-XSR 2 CERM-XSR 2
0805-1 0805-1
R1280
0 BYPASS=U0500.518:12.
2 BYPASS U0500.718:
o) BYPASS=U0500. JJE 6 35mm__
1/16w
Mi‘sgf‘ CRITICAL
NO STUFF PCH OPI VCCAPLL FILTER/BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2.2UH-240MA-0.2210HM 4 _privos so PCH VCCAPLL oPT o
Ll 2 578 57mA Max
0603
NO STUFF NO STUFF
C1280 cl1l281 1C1282
47UF 47UF
208 208
v v
CERM-X5R 2 CERM-X5R
0805-1 0805-1
BYPASS=U0500.AA21:12.
BYPASSLU0500.AR21:12.
BYPASS-U0500- AA21 16 35mm_L
CRITICAL PCH VCCSATA3PLL FILTER/BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
2.2UH-240MA-0.2210HM PP1V05_S0SW_PCH VCCSATA3PLL e 12
1 2 -2 MM
1075 42mA Max
0603 NO STUFF
C1290 * Cl1l291
47UF
208
v
CERM-X5R 2 CERM-X5R
0805-1 80
BYPASS=U0500.B11:12.
BYPASS-00500.B11:12
0500.511+6" 3smn_L
CRITICAL PCH VCCUSB3PLL FILTER/BYPASS %:Jl}A
L1295 (PCH 1.05V USB3 PLL PWR) .
2.2UH-240MA-0.2210HM PP1V05_SOSW PCH VCCUSB3PLL o PCH Decoupling
. 2 T 41mA Max
0603
NO STUFF Apple Inc
Cc1295 : C1296 PP .
47UF 47UF ®
208 208
cennxen 2 cenuxen 2 NOTICE OF PROPRIETARY PROPERTY:
0805-1 0805-1

BYPASS=U0500.B18:12.

EYeASS- 00500, B18:12. T
AS!

U0500.B18:6.35mm

Ccl261 LC1262

108 — 208
. 6.3V
CERM czm X5R
402 402
BYPASS=U0500.L10:6.35:
BYPASS-UG500 M5} 6. 35mm

1 Cl1257

PCH VCCIO BYPASS
(PCH 1.05V USB2 PWR)
60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 S0
6565 61

BYPASS=U0500.AG16:6.35mm

PCH VCCCLK BYPASS
(PCH 1.05V CLK PWR)

60 57 53 3717 16 15 31 8 & PP1VO05_S0

C1266 ! Cl267
1UF 1UF ——
10% 108 —T—
6.3V 6.3V,
CERM CERM
402 402

BYPASS=U0500.J17:6 .35
BYPASSLU0500.R21+6. 35mm

PCH VCCACLKPLL FILTER/BYPASS
(PCH 1.05V ACLK PLL PWR)
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CRITICAL
N N N N OMIT_TABLE
R1300 R1303 R1302 R1301 50500
20K 20K 330K 1M 72 17 (IN)—BCH _CLK32K RTCX1 - [ RTCX1 HASWELL-ULT
5% 5% B -
17200 17200 17200 17200 17 (QUE}—NC RTC CLK32K RTCX2 - 2¥5 | RTCX2 204+GT2
o1 5 o1 5 BGA-TSP PCIe Port assignments:
201, 5201 201, 5201 SYM 5 OF 19 CIe Port g
72 |_PCH_INTRUDER L - AU6 INTRUDER* SATA_RNO/PERN6_L3| 7> PCIE SSD_D2R N<3> 30 68 70
Av7 SATA_RPO/PERP6 Ls“_‘.&isw>—@m 68 70
72 PCH_INTVRMEN - INTVRMEN - B SSD L 3
ane
PCH SRTCRST L ave I SATA_TNO/PETN6_L3| B15 PCIE_SSD_R2D <3> 30 68 70
. = ]
= - SRICRST & SATA_TPO/PETP6_L3| A1 PCIE SSD R2D C P<3> 30 68 70
72 RTC_RESET L - AV7~ RTCRST*
SATA_RN1/PERN6_L2| 78 PCIE SSD_D2R N<2> 30 68 70
! ! Pwin’ SATA_RP1/PERP6_L2| *® - PCIE_SSD_D2R_P<2> am
C131(1)12 o ?&303 . HDA BIT CLK R1310 33 LAAAZ 52 HDA BIT CLK R @22 | HDA_BCLK/I250_SCLK - - e SssD L 2
/20 20 - - ane
9% 9% PLACE_NFARSUOS00 . AWS : 1 27mm SATA_TN1/PETN6_L2| 27 PCIE_SSD_R2D C N<2> 30 68 70
2 2
XSR X5R HDA_SYNC R1311 33 1 2 72 HDA_SYNC_R @ "' | HDA SYNC/I2S0 SFRM SATA TP1/PETP6_L2| 27 PCIE SSD R2D C_P<2> 30 68 70
d0z 40z R NN 5700w — 7ot - 5 (1pb rroReTh) - e s ————oD
PLACE_NEAR=U0500.AV11:1.27mm
72 47 (oUm}—HDA RST L R1312 33 LAAAZ 72 HDA RST R L - 2U8 | HDA RST*/I2S_MCLK SATA RN2/PERN6_L1| 7° PCIE SSD_D2R N<1> 30 68 70
/20 20 - - . .
= FLACE_NEARSU0500- AUB 1+ 27mm SATA_RP2/PERP6_L1| " g PCIE SSD D2R P<l> e~rmsoe
2 ° ] ]
HDA_SDINO - 7% | HDA_SDI0/I2S0_RXD H SSD Lane 1
72 68 47 P — - — 1281 8 SATA_TN2/PETN6_L1| B!* PCIE_SSD_R2D <1> 30 68 70
o - HDA_SDI1/I251_RXD <| sara_rp2/PETP6_L1| ©° PCIE SSD R2D C P<l> 30 68 70
(IPD) « - -
HDA_SDOUT R1313 33 1 2 5217 HDA SDOUT R &— 21 | HDA_SDO/1250_TXD &
7 Qe NN F o 201 - "~ IPD_PLIRSTH) % SATA_RN3/PERN6_LO| PCIE SSD D2R N<0> 30 68 70
PLACE_NEAR=U0500.AU11:1.27mm &5
ATA_RP. PERP6_L PCIE_SSD_D2R_P<0>
TP_PCH I2S1 TXD @=—""° | HDA_DOCK_EN*/I2S1_TXD SATA_RP3/ 6 L0 —— LB BSD DAR BS2 Mo e 7o
- - = - c17 SSD Lane 0
TP_PCH I2S1 SFRM - HDA_DOCK_RST*/I2S1_SFRM SATA_TN3/PETN6_LO PCIE SSD R2D C N<0> 30 68 70
SATA_TP3/PETP6_LO| 27 PCIE SSD R2D C P<0> 30 68 70
TP_PCH I2S1 SCLK - A¥8 | 1251_SCLK
SATA0GP/GPIO34| XDP_SSD_PCIE3 SEL L 16
XDP_CPUPCH TRST L AU62 SATA1GP/GPIO35| UL XDP PCIE2_SEL L 16
*
70 15 ¢ [IT) - PCH_TRST SATA2GP/GPIO36| Y6 @=_ XDP_SSD PCIE1 SEL L 16
= <
70 16 [IM)—XDR_ECH TCK "% | PCH_TCK (1ep) ‘Ispz;?mcp/cnow Act - XDP_SSD_PCIEQ SEL L am e
XDP_PCH_TDI AD61
70 16 I C - PCH_TDI (120) SATA_TREF| 212 , PP1V05 SOSW PCH VCCSATA3PLL o
70 16 (@UT}—XDB_ECH_TDO - 2% | PCH_TDO
9] 1
XDP_PCH_TMS o2 | pcH_TMS g RSVD| B o R1370
70 16 I = _ (TPU) g NC 3.01K
ALl | RSVD RSVD| K10 17200
NC %———{ RSV ——XNC e
Ac4 | RSVD 2 o acE_NEAR=U0500.C1212. 54mm
NC X— 1 .c12:2.
SATA_RcOMP| €12 72 PCH_SATA RCOMP
70 16gBTy—BCH JTAGX ey AP [JTAGK ]
Av2 U3 PCH_SATALED L
NC ¥——— RSVD SATALED* - C. 12
CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 6 OF 19
66 _NC_PCIE CLK100M ENETSDN €43 | CLKOUT PCIE_NO a XTAL24_IN| 225 - PCH_CLK24M XTALIN am e
¢s _NC_PCIE CLK100M ENETSDP - c42 CLKOUT_PCIE_PO g XTAL24_OUT B25 - PCH_CLK24M_XTALOUT oD 1 7
9]
68 12 _ENETSD CLKREQ L Y2 | pPCIECLKRQO*/GPIO18 i PP1V05_S0_PCH VCCACLKPLL n
3
70 68 32 PCIE CLK100M CAMERA N 241 | CLKOUT_PCIE_N1 ] RsVD[ *2!_snc 'R1380
70 68 32 PCIE CLK100M CAMERA P 241 | CLKOUT_PCIE_P1 3] RSVDL ™2 nc 3,01k
/200
31 12 @MRA CLKREQ L - Y5 | PCIECLKRQ1*/GPIO19 ME
201
2 “PLACE_NEAR=U0500.C26:2.54mm
70 68 63 PCIE CLK100M AP N - ¢4 | cLKOUT_PCIE N2 DIFFCLK_BIASREF| °2° PCH _DIFFCLK BIASREF
70 68 63 (QUT—ECIE CLK100M AP P - 242 | CLKOUT_PCIE_P2
AP CLKREQ L. AD1
63 12 [T - PCIECLKRQ2*/GPIO20 TESTLOW| S3% PCH TESTLOW C35 R1390 10K ”\/\/\/2
VE] 20
CIE_CLK100. B38 TESTLOW| 3% PCH_TESTLOW_C34 R1391 10K LAAAZ 5% /200 MF 1
PCIE_CLK M_F
66 _NC WN - — CLKOUT_PCIE_N3 TESTLOW| A PCH TESTLOW AKE R1392 10K VWS St i1/zow  WF 2ol
PCIE_CLK1 M _FWP
66 _NC_PCIE CLK100 - CLKOUT_PCIE_P3 TESTLOW| A%® PCH TESTLOW ALS R1393 10K LAAN 5+ 1/20w  mE 201
St 1/zow  wF 2ol
12 _FW_CLKREQ L - N | PCIECLKRQ3*/GPIO21
70 68 23 PCIE CLK100M TBT N @=—>> | CLROUT_PCIE_N4 CLKOUT_LPC_0| A5 LPC_CLK24M SMC R 17 72
PCIE_CLK100M_TBT_P B39
70 68 23 CLKOUT_PCIE_P4 CLROUT LpC 1| AP1S LPC CLK24M LPCPLUS R o
us (IPD-PWROK) - - oD
23 12 [T TBT_CLKREO T, - PCIECLKRQ4*/GPIO22
70 68 30 ¢QUM—PCIE CLK100M SSD N - 237 | CLKOUT_PCIE_N5 CLKOUT_ITPXDP_N| 23° TP_ITPXDP CLK100MN
70 68 PCIE CLK100M SSD_P - 237 | CLKOUT_PCIE_P5 CLKOUTflTPXDILP“S_..%
30 12 [TN)—SSD_CLKREQ L - T2 | PCIECLKRQ5*/GPI023
PP3V3_ S0 §213%15%12%07 10 24 20 30 37 38
S9%i0M01"32705 18474678 °80% 0
R1375 100K 1 2 PCH SATALED L
NN 7wz =
R1340 100K 1 /\/\/\/2 ENETSD_CLKREQ T 12 68
S+ 1/zow  mF Z01
R1341 100K 1 AAAZ CAMERA_CLKREOQ_L 12 31
R1342 100K VN st 1/zow  mF 2°1 AP CLKREQ L 12 63
R1343 100K LAAN 2 5+ 1szow M 29! FW_CLKREQ L 2
R1344 100K 1 AN ov  trzow mME 2°1 TBT CLKREQ L 12 23
R1345 100K AnAL2 °v /2w MF 201 g5p CLKREQ L 12 30
S+ 1/zow  mF Z01
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CRITICAL
OMIT TABLE

7

) 2 PM_PWRBTN_L
/\/\/\/ 5% 1/20W MF 201 e e
) 2 PM_BATLOW_L
/\/\/\/ 5% 1/20W MF 201 e
) 2 PCIE_WAKE_L
/\/\/\/ 5% 1/20W MF 201 pEen
1 2 PM CLKRUN L
/\/\/\/ 5% 1/20W MF 201 1oe e e
1 2 PM_SLP_S5_L 1% a
1mz 5% /20w MF 201 py STP S4_ 1L 1318 29 36 61 63
LAAN °t 17208 Mr 201 pM gTp S3 I, 1317 15 36 61 63 68
1 /\/v\/z 5% 1/20W MF 201 PM SLP SO 1, 13 18 36
5% 1/20W MF 201
1 2 PM_SLP_SUS_L
/\/\/\/ 5% 1/20W MF 201 e e
ANA 2 EDP_BKLT_EN 15 62
1431 100K LAAN 5% 1720w MF 201 ppp DANEL_PWR 13 62
5% 1/20W MF 201
£ LAAA2 TBT_PWR_REQ_L 32
4 LAAN2 5% 1720w MF 201 gyc RUNTIME_SCI_L 1336
4 LAAAZ 5% 1720 MF 201 Ayp 1p_ PERIPHERAL_DET .,
4 1 p 0% 1720w MF 201 aAyp 12C INT_L
’\/\/\/ 5 1720W MF 20T e
£ 1 2 ODD_PWR_EN_L 136
4 1%2 5% 1720W MF 201 ppMTTRTMUX_LATCH 13 6 s
/ LAAAZ 5% 1720w MF 201 pnpT 1.0W_PWR 136
4 1 p 5% 1720w MF 201 aAyp pWR_EN e
/ 1 2 5% 17200 MF 201 Ayp TPHS_SWITCH_EN
’\/\/\/ 5 1720W MF 20T e

812 17 65

050
HASWELL-ULT
3GI5E2
R1400 kept for debug purposes. SYM 8 OF 19
SYSTEM POWER MANAGEMENT
D PCH_SUSACK_L K2 susack+ (1pU) pswvruen| 2Y7 o, 52 PCH DSWVRMEN
72 60 36 17 (Iy—EM_SYSRST_L - AC3 | sys_RESET* pPWROK| AV5 @ BM_DSW_PWRGD N, , U
NO STUFF 72 36 17 16 [ PM_PCH_SYS PWROK - AG2 | sys PWROK (IPD-DeepSx) WAKE*:)AJS - PCIE WAKE L ame a7 R1451
LP Isolation 1
SLP_S0# Isolatio R1400 vy PM_PCH_PWROK g A%7 |pcy pumox CLRRON+/GP1032| V5 quugg PM_CLKRUN L s 100K
°_PP3V3_S0
- wag 700 my BM PCH PWROK g 285 |apurox Sus_sTars/GPTO61| 294 g LPC PWRDWN L geysesser 5
9 2
1 0201, 1o 1s PLT RESET L AG7 | prrrsT* SUSCLK/GPIO62| AE6 . PM_CLK32K_SUSCLK_R oD
1C1l42
¢ 0 26 PM_RSMRST_L - 20 rRsMRST* sLp_s5*/Gp1063| AES PM_SLP_S5_L 13 3 61 =
0, 1UF [ - _ | 27> o PM SLP SS L om
2 %E%ECERM 30 (oM PCH_SUSWARN_L @=—2V% | SUSWARN*/SUSPWRDNACK/GPTO30  SLP_s4*(276 g PM SLP S4 L oy uiewm s
CRITICAL s D BEM PWRBIN L g AL74puRBIN® (IPU) sLp_s3*(PT4 g PM SLP _S3 L UT> 13 17 18 36 61 63 68
74LVC1G08 ¢ = 57 >—SMC_ADAPTER EN g A8 | AcPRESENT/GPIO3L SLp_ aspPlS g NC PM SLP AL
SOT891 2 (IPD-DeepSx)
AN4 AP4
e PM SLP SO L 4 ﬁ420 36 25 13 PM_BATLOW L BATLOW*/GPIO72 SLP_SUS* PM_SLP_ _L 13 40 61
= NG 1 PCH_PM_SLP_SO_L T3 sue_sox sLp_vanspAI7 TP_PCH_SLP LAN_L
NC. — — — — - - — - - —
3[ s TP_PCH_SLP WLAN L o P |sip wran+/Gpro29
NC
SLP_SO0# can be driven high outside of SO CRITICAL
Ul1420 ensures signal will only be high in SO. OMIT TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 9 OF 19
EDP_BKLT_PWM 28 | eop_BrrcTn 2 DDPB_CTRLCLK| B2 & DP_TBTSNKO_DDC_CLK oD =
& c9 DP_TBTSNKO_DDC_DATA
o @m-EDR_BKLT EN o » lmpp pxen g3l (REREERGR))——e=eDE_IBISNKO_DDC_DATA o, =
] D9 DP_HDMI_TBT DDC_CLK
ce H DDPC_CTRLCLK 64 66
3 @% EDP_VDDEN « DDPC CTRLDATA| D11 =g DP_HDMI TBT DDC_DATA D> i
(IPD-PLTRST#)
13 TBT_PWR_REQ L U6 | p1ROA*/GPTO77 E
MC_RUNTIME_SCI_L P4
» SMC_RUN SC PIRQB*/GPIO78 @ poeps_auxy] €5 DP_TBTSNKO_AUXCH_C_N 25 7
: m—AUD_IP_PERIPHERAL DET g N4 prpocs/crIo79 = 7 B6 DP_HDMI_TBT_ AUX_ N
sD—AUD_I2C INT L g N2 |p1ROD*/GPIO8O RQEC/AUXN b CED o4 o6 74
pppB_auxp| B3 DP_TBTSNKO_AUXCH C_P 2 74
66 _PCI_PME L AD4 | pME* (IPU) i3 pppc_auxp| 26 DP_HDMI_ TBT AUX P 64 66 74
[
1> @om—ODD_PWR_EN_L U7 |cpIOSS
. HDMITBTMUX_LATCH Ll | gpros2 oope_HPD[ OB o DP_TBTSNKO_HPD an =
ENET_LOW_PWR L3 | gpros4
B R e a8 DPMUX_HPD_OUT
AUD_PWR_EN DT P pppc_HpDl 2% o, DPMUX HPD OUT e
1 @uy—AUD_IPHS SWITCH EN > 14| crIos3 Epp_npD| D6 o DP_INT HPD am -

SYNC MASTER=J44

PCH PM/PCI/GFX
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CRITICAL
PCIe Port Assignments: OMIT_TABLE USB Port Assignments:
70 PCIE TBT D2R N<0> - F10 | pERN5_LO U0500 [ usB2NO[ N8 @=@ USB EXTA N D s /Fs/HS
g . ! E: A (LS/F H,
70 PCIE _TBT D2R_P<0> - E10 | pERP5_LO HASWELL-ULT USB2PO| A8 USB_EXTA P 33 71 xt ( )
- = 2C+GT2 — ey —== 2220 = (FD
BGA-TSP
Thunderbolt lane 0 70 PCIE TBT R2D C N<O0> - €23 | PETN5_LO SYM 11 OF 19 —— B EXTB
PCIE_TBT R2D C_P<0> Cc22 63 71
70 o= PETP5_LO UsB2p1| AT USB_EXTB P oo Ext B (LS/FS/HS)
PCIE_TBT D2R_N<1> - F8 PERNS5_L1
” PCIE_TBT D2R_P<1> e E8 11 USB2N2| 2% B_BT. 2
PERP5_L
N . * - > USB2P2{ M0 gy USBBTRP e BT
Thunderbolt lane 1 . PCIE TBT R2D C N<1> - B23 | pETNS L1 D
o= =
70 PCIE TBT R2D C P<1> - 223 | PETP5_L1 USB2N3| AR10 gy NC USB IRN D n
USB2P3| 2710 gy NC USB IRP o 7
Gt <D
70 PCIE_TBT D2R_N<2> - 110 | pERNS_L2
- ]
70 PCIE TBT D2R P<2> - S10 | pERP5_L2 USB2N4 | AM15 USB_TPAD N a7 Trackpad
AL1S5 USB_TPAD_P
Thunderbolt lane 2 o PCIE TBT R2D C N<2> - 521 | ppoNs 12 USB2P4| —— quup—USB IPAD P (mry
= =
PCIE_TBT R2D C P<2> c21
70 - PETP5_L2 — T USB 5N N .
l l Unuse
AN13 TP_USB_5P
70 PCIE TBT D2R N<3> ey 5 | pERNS L3 USB2P5 — .
- ]
PCIE_TBT D2R_P<3> F6
20 - PERP5_L3 USB2NG| 271! gy NC USB CAMERAN 6 7 d: ¢
Reserved: Camera
Thunderbolt lane 3 20 PCIE_TBT R2D_C N<3> & 22 | PETNS_13 usB2p6[ ML NC_USB_CAMERAP P
o= = |———pumgp—NC USB CAMERAP
70 PCIE TBT R2D C P<3> - 221 | pETPS_L3
o= =
UsB2N7| AR13 NC_USB_SDN
11 AP13 e Reserved: SD (HS) Jre—
70 PCIE_AP D2R_N - c PERN3 USB2P7 NC_USB_SDP 66 71
70 PCIE AP D2R P - F11 | pgrp3 Bl L (xpp) ——y————————————
-
. H|w ;
USB3 Port Assignments:
AirPort 70 PCIE AP R2D C_N - €29 | pETN3 8|° =
70 PCIE AP R2D C_P P 230 | pETP3 USB3RNO| 62° USB3_EXTA D2R N 33 68 71
=
USB3RPO| 20 g  USB3 EXTA DIRP (s
NC_PCIE FW_D2RN - T3 | pERN4 Ext A (SS
“ - usB3TNO| ©33 B3_EXTA_R2D 336 71 (59
6s _NC_PCIE_FW_D2RP - S13 | pERP4
. . - usB3TPO| B34 USB3_EXTA R2D C_P 33 68 71
Reserved: FireWire e _NC_PCIE FW _R2D CN - 529 | ppona
¢s _NC_PCIE FW_R2D CP o 229 | pETP4 USB3RN1| B8 USB3_EXTB_D2R N 63 63 71
o= ———e—=—— = s M)
USB3RP1[ P18 USB3_EXTB D2R P 63 68 71
USB3RPCIE SD D2R N c17 E B
71 es 63 O P ———— - PERNI;US“RNZ usB3TN1| 233 g USB3 EXTB R2D C N LoD 2 o0 7 xt B (SS)
- PERP1/USB3RP2
SD Card Reader R > - usB3TR1[ 232 USB3 EXTB R2D C P o an C
(& Ethernet if combo) 71 63 USB3RPCIE SD R2D C N ©30 | PETN1/USB3TN2
71 c3 (OUM—USB3RPCIE SD R2D C P - €31 | pETP1/USB3TP2
USBRBIAS* 710 51 PCH_USB_RBIAS
70 65 32 [IN)—BCLIE CAMERA D2R N - £1° | PERN2/USB3RN3 it
- o5 USBRBIAS PLACE_NEAR=U0500.AJ10:2.54mm
70 66 32 [T)—ECLE CAMERA D2R P - PERP2/USB3RP3 1R1570
Camera
70 % (UM BCIE CAMERA R2D C N &= 231 | PETN2/USB3TN3 RSVD| 20 o N 22.6
PCIE_CAMERA R2D C P - a3l aM10 Y]
70 32 - PETP2/USB3TP3 RSVDL 22 s NC :‘;zow
5 201
NC E15 | RSVD 0CO*/GPIO40| AL3 XDP_USB _EXTA OC L 14 16 33
NG %—F | rsvD 0C1+/GPTO41| AT XDP_USB_EXTB OC L 14 16 63 L
11 s _PP1VO5 SO0SW _PCH VCCUSB3PLL 72 PCH_PCIE RCOMP A27 PCIE_RCOMP 0C2*/GPTI042| 282 XDP_USB_EXTC OC_L 14 16 -
227 | PCIE_IREF 0C3*/GPIO43[ AV XDP_USB_EXTD L 1416
— ——
R1500'
3.01K
1s
17200
e
201, CRITICAL
PLACE_NEAR=U0500.A27:2.54mm
- OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 7 OF 19
72 68 45 36Ty LEC_AD<0> R1540 33 IANAMNAZ———— LPCAD R<0> gy M0 £ADY SMBALERT*/GPIO11| ™2 o, PCH SMBALERT L
72 66 45 36 (ETy—LEC AD<I> R1541 33 1 , 5% /20w wr 2°!  1pc AD R<1> Sy 12 | LAD1 a2
5% 1/20W MF 201 — 12 SMBCLK_‘_SMM@ 16 19 39 63 68 72
72 68 45 36 LPC_AD<2> R1542 33 1 2 LPC_AD R<2> P LAD2 9} AL
<D 5% 1720w MF 201 o 11 & SMBDATA| SMBUS_PCH _DATA 16 19 39 63 68 72 B
72 68 45 36Ty LEC_AD<3> R1543 33 IAAN 2 LPC_AD_R<3> ———" LAD3 )
S+ 1/20M  MF 201
72 68 a5 FRAME L R1544 33 IAAAZ LPC FRAME R L @2 LFRAME* SMLOALERT*/GPIO60| X2 g WOL EN s;y;syiies
5% 1/20wW MF 201 - g
2 SMLOCLK| AN wp SML PCH 0 CLK oD >0 72
7245 QUI}SPL CLKR g ™ ISPT CLK @ SMLODATA{ " gpugy SMI PCH 0 DATA  wry 3072
“(1PU) :
SML1ALERT# pull-up not provided on this
72 45 (QUM—SPL CSO R L - X4 SPI_CS0* aue put-up e 5
—1PU) smmALERT*/pcaHOT*/GPIon"PC_..%@zs page, may be wire-ORed into other signals.
TP _SPI CS1 L X4 SPI_CS1* Otherwise, 100k pull-up to 3.3V SUS required.
— e PG SML1CLK_GPTO75| Y3 SMBUS_SMC 1 SO_SCL 32 36 39 43 68 72 7 P P a
TP_SPI CS2 L 22 sp1_csax SML1DATA/GPIO74[ 23 SMBUS_SMC 1 SO_SDA 32 36 39 43 68 72 76
T(IPU) o
2 as SPI_MOSI R a2 | gpr mosT ?
e:20 G (IPU7IPD)
72 4s SPI_MISO 24 | sPT MISO (IPU/IPD) CL_CLK| 2F2 NC_CLINK CLK o
) X -
z _—
72 45 14 SPI_I0<2> ¥¢ | sp1_102 H (TPU/IPD) CL_DATA| 22 NC_CLINK DATA o
(TPU)
1
72 45 14QETY—SPL T0S3> gy ' | SPT 103 o CL_RST*|*4 NC CLINK RESET L P
(TPU) -
PP3V3_SUS 811 14 45 59 60 61 65
PP3V3_SUS 811 14 45 59 60 61 65 A
%:wﬂ SYNC DATE=08/12/2013
————
R1580 100K ]/\/\/\/2 XDP_USB_EXTA OC L 14 16 33
R1581 100K LAAN 2 o rtrew we 2°! XDP_USB_EXTB OC L 14 16 63 PCH PCIe/USB/LPC/SPI/SMBus
R1582 100K 5+ 1/20w  wF 201
l/\/v\lz XDP_USB_EXTC_OC_L 14 16 .
R1583 100K . o % oW wF 200 ypp USB_EXTD_OC_L 10 16 <SCH_NUM>
MN 7w Apple Inc. e
1K 2 PI_T0<2>
Eigzg 1K AAAS °v  trzow  we 20t :n Ig<3> e ) <E4LABEL
1 2
NN o1 e v NOTICE OF PROPRIETARY PROPERTY:
R1590 100K 1 ANNA PCH_SMBALERT L 14 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
5% 1/20w MF 201 PROPRIETARY PROPERTY OF APPLE I .
R1591 100K 1 /\/\/\/2 WOL_EN 14 68 THE POSESSOR AGREES TO THE FOLLOWING:
s 1720w ME 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 120
II NOT TO REPRODUCE OR COPY IT
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 14 OF 78



www.chinafix.com

8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI
OM GROU OM O ONS 61605753 37 1716 11 g g _PPIVO5 S0
RAMCFG_SLOT RAMCFG3:H,RAMCFG2 : H, RAMCFG1 : H, RAMCFGO : H
R1650*
PP3V3_S0 PLn T s 1K
Sete o i e e 2
CRITICAL 1/20W
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H OMIT TABLE 51
R1631'| |'R1636 R1635'| |'R1611 050 CHRMTRID® e
10(%1; %%OOK 10(%1; %%OOK HASWELL-ULT Pull-up/down on chipset support page (depends on TBT controller)
17200 1720w 17200 1720w 2GGT2 . RCIN*/GpIog2| V4 TBT_CIO_PLUG_EVENT L 18 23 72 Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down.
201 201 201 201 SYM 10 OF 19 @ Redwood Ridge: Alias to TBT_CIO PLUG EVENT L, requires pull-up (S0).
2 2 2 2 H T4 LPC_SERIR - — — —
P1 g SERIRQ| =" gy LPC_SERIRO ~ wry s 5045 60
XDP_MLB_RAMCFGO 6 15q@ryXDP_PCH GPIO76 . P! |nuBusv+/GP1076 N D
15 16 18 = AW15
L XDP_MLB_RAMCFGL s i 1 w1 nqgryXDP_MLB _RAMCFGO . AU2 lgprog & PCH_OPT_COMP 22 PCH_OPI_COMP
CE_NEAR=U0500.AW15:2.54mm
XDP_MLB_RAMCFG2 RrsvD| AF20 PLACE_]
T MIb mAmcres o o nqgry HDMITBTMUX SEL TBT o A7 |pay pay puR_CTRL/GPIOL2 rovo| B2, NG R1655
MEM_VDD_SEIL_1V5_L AD6 ) y
GPIO12: s um-MEM_VDD_SEL _1VS L g 2P |GPIO1S (IPD-RSMRST#) ﬁ“’w
P . XDP_LPCPLUS_GPIO v1 R6 PCH_GSPIO_CS_L
CR: TBT GO2SX BIDIR, requires 100k pull-up to SUS s e BSOS e RS S . OPTOI6 GSPIO0_CS*/GPIOB3| — —ggm——SLl @St dl LoD 2201
RR/FR: DPHDMIMUX_ SEL_TBT, requires 100k pull-up to TBTLC 16 ls@%‘_ucnou GsPro_cLk/Gprosal 6 o, PCH GSPIO CLK
o 15 qoum—SD_RESET L - 2D5 | GPTO24 Gsp10_M1S0/GPIO85| NO @=— PCH_GSPIO_MISO 1 =
- (IPD)
tore s 13 2 15 [y SMC_WAKE_SCI L N5 | GP1027 (IPD-Deepsx) GSBI0_MoSI/cPross| L8 o, PCH GSPIO _MOSI .
(IPD-PLTRST#)
TPAD_SPI_INT_L ap7
» IPAD SPL INT L g — fGPIO28 Gsp11_cs*/Gp1os7| R7 g TPAD SPI CS L
TPAD_USB_IF_EN AN3
s TPAD USB IF EN 2~~~ g *°° 1GPIO26 Gspr1_cLk/Gpross| 15 g, TPAD SPT CLK
AG6
61 60 30 15 (GO} SSD_PWR_EN - GPIO56 ((;;gg}fmso/cpmw N7 TPAD SPI MISO 15
PCH_TBT PCIE_RESET_L APl
- GPIO57 GSPI_MOSI/GPIO90| K2 TPAD SPI MOSI s __PLT_RESET_TL ess BERCRTRE
68 15 HDD_PWR_EN - 214 lcp1OS8
Il AP_SOIX_ WAKE_L 1
16 16 15 XDP_SD _STATE_CHANGE_L AT5 | Gp1os9 UARTO_RXD/GPTOO1| I! g AP SOIX WAKE L ymusa 1;{010%71
K3 HDMITBTMUX_ FLAG_L
- SD_PWR_EN - 2K4 | cpro4s UARTO_TXD/GPIO92| —~ e DMIIBINUA FLAG L crmyis e 3 ow
J2 TAG_I TD! 56
215 qumTBT_PWR_EN - 256 | cp1047 UARTO_RTS*/GPI093 JIAC ISP TDO e 220
G1 m
1615 (OO} XDP_JTAG_ISP_TCK U4 | gpro4s UARTO_CTS*/GPI0O9%4 - AP_RESET L -
w1 @um—XDR_JTAG ISP TDI g ¥3 |Gpro49 9|8 uarri_rxp/GPTOOl K4 o PCH UART1 RXD
Al
11 JTAG_TBT_TMS_PCH P3 | gpTO50 ©|7  uarrTi_Txp/GPTIO1[ G2 g PCH UARTI TXD . C
60 15 PCH_HSIO_PWR_EN Y2 | gsTOPC/GPIO71 UART1_RST*/GP102| 73 o, PCH UARTL RTS L
s _TPAD_SPI_IF_EN e 73 lcri013 UART1_CTS*/GPT03| J4 ¢ PCH_UART1_CTS_L s
XDP_MLB_RAMCFG3 A4
w16 15¢gryKDP_MLB _RAMCIFGS g “° IGPTO14 12c0_spa/Gproal 2 o, PCH T2CO_SDA s
PIROM USE_MLB am4
72 0 45 15¢gry SPIROM USE MLB . A% fepro2s 12C0_scL/cpIos| F3 ¢ PCH_TI2C0O_SCL 15
1615 @um—CAMERA_PWR_EN_PCH > AGS5 | Gproas
o EW_PWR_EN o 363 |gpioas 12c1_spa/cpros| &4 PCH_I2C1_SDA 15
6 15 s ————
g Fl
19 16 15CTTY XDP_MLB_RAMCFG1 AM3 | cp109 I2C1_SCL/GPIO7 - PCH_I2C1_SCL s
R1639 e qgryXDP_MLB RAMCFG2 g ™2 Igpro10 sp10_CLk/GPIo64| B3 o, TBT POC RESET L rymy Pull-up on TBT page
105% 21 om_SSD_DEVSLP 2| prvsieos /o033 SDI0_cHD/GPTO6S| T4 g BT PWRRST L e .
201, 215 @omAP_SOIX WAKE SEL g  C©% |Spro_POWER_EN/GPIO70 ($BBO-R945RI906 b3 PCH_STRP_TOPBLK_SWP_L 30 Requires connection to SMC via 1K series R
50 <o SSD_RESET L 2 | DEVSLP1+/GP1038 sp1o_p1/cp1o67| B4 ENET_MEDIA_SENSE 15 68
FW_PME_L N5 c3 ¢ LCD_IRO_L an
_— 3% 22 ‘?? 2% zg ii §3 PP3V3 SO 68 15 m - DEVSLP2*/GPIO39 SDIO_D2/GPIO68 C. 15 62 68
R1641 1K 1 2 PCH_TCO_TIMER DISABLE V2 | sprR/GPIOS1 spI0_D3/GPI069| B2 - LCD_PSR_EN o
W MF (IPD-PLTRST#) -
PP3V3_S5 8 11 13 16 1718 26 27 29 56 59
PP3V3_S3 15 10 19 3 42 60 65 68
PP3V3_S3 15 18 19 39 42 60 65 68
PP3V3_S3 15 18 19 39 42 0 65 68
PP3V3_S3RS0_CAMERA o 7768 63 64 62 61 50
PP3V3_S0 321?315‘1551;713ﬂ§§]§225§43§5gg wppp iy PR3V SO B
61 62 64 g5 50 77
r';fsi'?_i'o — LI It REREIIR R s PCH_GSPIO_CS_L R1660 100K 1
C or CR, S or .. PCH GSPIO CLK R1661 100K 1 > I720W MF 01
R1610 100K DYV S— or—XDE_ECH GPIO76 15 16 w BCH_GSPI0_MISO R1662 100K 2 :% iﬁgw vl 231
W MF W MF
100K 1 2
R1614 100K AN 2 XDP LPCPLUS GPIO e s PCH_GSPIO_MOSI R1663 AN L7 or—r—0T
R1615 100K LAAN 2 5% 1720w MF 201 ypp pcH _GPIOL17 15 16 s _TPAD_SPI_CS_L R1664 47K LAANA 2
5 1720W MF 20T 1 TPAD SPI CLK Q 665 47K 1/\/\/\/2 5 1720W MF 20T
SD_ON_MLB ) 1
R1616 100K 1A~ 2 SD RESET L R1616 should also be stuffed if 1 _TRPAD_SPI_MISO R1666 47K 1, n2 20 D20 B8 20
R1617 100K 1’\/\/\/2 5% 17200 WF 201 gue ynkE SCI L e platform does not use SD card s TPAD SPI_MOST R1667 47K AN A7 707201
161 15 36
R1618 100K 1m2 5% 1720 MF 207 ppap SPI INT L 1 2015 AP_SOIX WAKE L R1 100K 1 2
R1619 100K 1, a2 20 W20 B °°° TPAD USB_IF_EN 1 o 1s HDMITBTMUX FLAG_ L R1669 100K 1 o 5% 1720w MF 201
- 100K 1 2 5 T1720W MF 20T 1720W MF 20T
R1620 AN oD EWR_EN 1920 00 61 s _PCH_UART1_RXD R1672 100K 1 2 - _—
R1622 100K LAAAZ HDD_PWR_EN 15 e s _PCH_UART1_TXD R1673 100K 1 2 > ow mMF 20 —
R1623 100K LAAAZ 5% 17200 MF 201 ypp SDCONN_STATE_CHANGE_L ., 56 16 s PCH_UART1 RTS_L R1674 100K 1 o 5% 1720W MF 20T
R1624 100K LAAAZ 5% 1/20w MF 201 gp pwR EN 15 62 .. PCH UART1 CTS L R1675 100K LAAALZ 5% 1/20W MF 201
R1625 100K 1,zn72 5% 17200 MF 201 ppp pwR_EN 152 PCH_I2CO_SDA R1676 100K 1 ,
R1626 100K LAAN 2 5% 1720w MF 201 ypp gTAG_ISP_TCK 15 16 ” PCH I2C0 SCL R1677 100K 1 5 5% 17200 WMF 20T
R1627 100K LAANZ 5% 1720w MF 201 ypp JraG ISP TDI 15 1 1 NN s —T770W M 70T
R1628 100K 1,/\A72 o 720" "' *%° JTAG TBT TMS_PCH 15 1 . PCH_I2C1_SDA R1 100K 1 2
R1629 100K LAAAZ :% izgw ME zgi PCH_HSIO_PWR_EN 15 60 s PCH_I2C1_SCL R1679 100K LAAAZ :% izgw ME zgi
R1630 100K 1,\A2 wHE TPAD_SPI_IF_EN s woME
1720W MF 20T 4
R1632 100K 1‘10,\/%'1\'/02“5 SPIROM USE_MLB 15 a5 68 72 -
R1633 100K LAANZ 5% 1720 MF 201 ~AMERA PWR_EN PCH 15 18
Q" “4 100K 1 2 5% 1/20wWw MF 201 FW PWR E
123 NN 5517700 WF 20T N e ;?A
R 7 100K 1 2 SSD_DEVSLP 15 30 SYNC MASTER=J44 SYNC DATE=08/12/201
R1638 100K 1 Anz v 7200 W 7017 Ap 501X WAKE_SEL 15 20 PCH GPIO/MISC/L]T
1720W MF 20T
R1640 100K 1,\/\/\/2 FW_PME_L 15 68
1652 10K 1 2 G LPC_SERIRO <S NUM>| D
R
1670 NNV —s5—17z0w wFz01 = 15 36 45 68 Apple Inc. ==
R1670 100K 1 2 JTAG_ISP_TDO T <E:
NN 55 —T770w WF 20T = = e ) <E4LABEL>
R1691 100K 1,pn2 BT_PWRRST_L 15 6 NOTICE OF PROPRIETARY PROPERTY:
5% 1/20W MF 201 <BRANCH>
R1693 100K LAAAZ ENET_MEDIA_SENSE . BHOPRIETARY PROPRRNY OF APPLE INC.~ "oo
q‘ 6C 4 10K 1 2 5% 1/20wW MF 201 LCD IRO i THE POSESSOR AGREES TO THE FOLLOWING:
W NN —s5—T770wHF—20T 15 62 68 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 120
R1695 100K 1/\/\/\/2 LCD_PSR_EN 15 62 II NOT TO REPRODUCE OR COPY IT
5% 1720w MF 201 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
___._ IV ALL RIGHTS RESERVED 15 OF 78
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8 7 6 5 4 3 2 1

1 753 37 17 16 15 11 PP1VO5_S0 - 75337 17 16 15 11 PP1VO5_S0
Extra BPM Testpoints e Merged (CPU/PCH) Micro2-XDP o s
CRITICAL NOTE: This is not the standard XDP pinout. XDP
XDP_BPM_L<2> XDP_CONN Use with 921-0133 Adapter Flex to 70 16 ¢ XDP_CPU_TDO R1810 51 1 2
TP1802 = N PLACE_NEAR=U0500.F62:28mm 5% 1/20W MF 201
XDP_BPM_L<3> 126 J1800 support chipset debug. <DP
s D—SE 02 Ao
12, TP1803 DF40RC-60DP-0.4V o 16 s XDP_CPU_TCK R1813 51 2 1
7« —XDP_BEM_L<4> ' mp g4 ':R1830 == —PLACE_WEAR=U0500E60: 28mm ~ VV\V sy 1770w WF 201J_
TP-P6 1 62 61
70 ¢ [T XDP_BPM_L<5> 1> TP1805 1?512w O) TDI and TMS are terminated in CPU. =
TP-P6 MF-LF
; XDP_BPM_L<6> —
“@———EETPlSOG 402 26 ot
0 ¢ OO XDP_BPM_L<7> I TP1807 70 o BT XDP_CPU_PREQ_ L OBSFN_AQ P 4 00 3 P OBSFN_CQ CPU_CFG<17> ame e
TP-P6 "o O XDP_CPU_PRDY L OBSFN Al Py 6 00 ] Py OBSFN _C1 CPU_CFG<16> ams D
il g 7
O O
0« —CBU_CFG<0> OBSDATA_AQ o=——00 0 o= OBSDATA_COQ CPU_CFG<8> ame e
0« OD—CRPU_CFG<1> OBSDATA_Al o=——10 01l o OBSDATA_C1 CPU_CFG<9> M o
14 13
O O
70« py—CRPU_CFG<2> OBSDATA_A2 o=p— 00 01> omp OBSDATA_C2 CPU_CFG<10> ame e
0« MD—CRU_CFG<3> OBSDATA A3 o=—— 0 o o OBSDATA_C3 CPU _CFG<11> am: e
20 19 7
O O
0 ¢ OO XDP_BPM_L<0> OBSFN_BQ =210 01 qump OBSFN_ DO CPU_CFG<19> ams o
70« m—XDP_BPM_L<1> OBSFN B1 =10 01 o OBSFN D1 CPU_CFG<18> M e
T 2§ 25
O O
70 s Cy—CPU, CEFG<4> OBSDATA_BO =0 01 _ qump OBSDATA_DQ CPU_CFG<12> ame
70« —CRU CFG<5> OBSDATA_B1 o=——20 01 oup OBSDATA_ D1 CPU_CFG<13> am:
T 32 31
oXe! _—
XDP 70« C—CRU CFG<6> OBSDATA_B2 —— 34 00 33 — OBSDATA_D2 CPU_CFG<14> ams
<7> 36 35 <15>
s CPU VCCST PWRGD R1800 1K 1 ) 7 « —CPU_CFG<7 OBSDATA B3 =50 01" o= OBSDATA D3 CPU_CFG<15 am- e
m FLACEiNEAR=UDSOO.C61:2.54mm vV V.V 5 1720w MF 20T 00
XDP 20 XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 40 39 &= ITPCLK/HQOQK4
— — — - O O = NC
750 15 QU PM_PWRBTN L NEAR?UISQO%OSS)BZZ sgm LD — ;> XDP_CPU_PWRBTN_L HOOK1 100l o ITPCLK#/HOQKS NC
SRR IREs VCC_OBS_AB 44 5 043 VCC_OBS_CD XDP
XDP + ©om—CPU_PWR_DEBUG HOQK2 DU Dyl CER RESET#/HOQK6 XDP_CPURST_L R1805 1K 1 2 PLT RESET L 1315 16
7 3 1715 Uy BM_PCH_SYS PWROK ~ R1804 0 1,pn2 — 72 XDP_SYS_PWROK HOOK3 100 - DBR#/HOOK7 XDP_DBRESET L o Bract RBAR-00500° AG7:2 . 54mm
- 50 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
72 68 63 39 19 14 SMBUS_PCH_DATA SDA Sy 2] 51 - TDO XDP_PCH_TDO 12 16 70
D G 0 O o= <
72 65 63 39 19 11 (TWy—SMBUS_PCH_CLK SCL - 4 5 o023 - TRSTn 70| XDP_TRST L
70 16 12 @oE}—XDP_PCH_TCK TCK1 - EL P EER Y TDI XDP_PCH_TDI U 12 16 70
70 16 « @uE—XDP_CPU_TCK TCKO P 580 0437 TMS XDP_PCH_TMS oD 2 15 70 C
XDP 60 e XDP_PRESENT#
PCH_JTAGX R1 0 1 XDP XDP XDP 00 DD <DP CRITICAL
70 16 12 . L |
Biack’ #%r-1500 % L2 6mm C1l804: 'R1831 C18001 64 /7 63 1C1801 1C1806 Q18)4(1D0P
0.1UF —— (7R 0.1UF —— O —L_ o0 1UF —L_ o0 1UF o
SR T S 5w s 5 S 0%, T, &% DMNSLOEVKZT Mo
ceuigfeh ?| | gt el 51850847 i i !
a @ XDP_CPU_TDO 167
= J_ = PLACE_NEAR=J1800.51: EmUnT_, = < e e
XDP_CPU_PRESENT L - CRITICAL
XDP
01840
DMN5L K- 3
NBLOGYRST
_—
a2 T XDP_CPUPCH _TRST L 12 16 70
PLACE_NEAR=J1800.53:28mm - MAKE_BASE=TRUE ™ -
¢_— XDP_CPUPCH_TRST_L 612 16 70
CRITIE@;‘ — XDP_CPUPCH_TRST L fmm « iz 16 70
PCH XDP Signals DML =
SOT-563
These signals do not connect to XDP connector in this architecture, only accessible
via Top-Side Probe. Nets are listed here to show XDP associations and to make clear P TA I l i n A[ BT Jw XDP CPU TDI
what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. CPU J G solatio PLACEJEAR:Jlsoo.ss:zs_-{mm - =z oo ©
. . N 453 45 aa a1 32 17 _PP5V_S0 RITICAL
PCH/XDP Signals Non-XDP Signals G e VS 58 CRITICAL
15 15Ty XDP_MLB_RAMCFGO an G
y s TP 1870 ) DMNSL%%VSK%g - B
5 16 14 ¢oomXDP_USB_EXTA OC_L — XDP_USB_EXTA OC_L am e SOT-563 ©
WMAKE BASE-TRUE  — Cc18451 o 'R1845 z
62 10 10 COUT} XDP_USB_EXTB_OC_L MAKE_BASE=TRUE = XDP USB EXTB OC L g e e 04&5 _— Ulv§c45 %32?‘:{ a KT 2] XDP_CPU_TMS oo ¢ o
T o -
11 @um—XDP_USB_EXTC_OC_L TJOPTI;ETP1873 XSR_E,Z.:%D‘IQ 2 7a13cigoTor e
 m—XDE_USB_EXTD_OC_L EETP1874 o 3 17 Cy—ALL_SYS_PWRGD 2[a o> vla XDP_JTAG_CPU_ISOL_L o s PPLVOS_SUS
15 16 15 (gum_XDP_SDCONN_STATE_CHANGE_L — XDP_SDCONN_STATE_CHAN R 1o =
{QUT]} 1
MAKE_BASE=TRUE — NC ¥—~{NC NC| 5 % NC R1 11(NO STUFF
181 XDP_ MLB RAMCFG1 7o 16 12 _PCH JTAGX 2 1
P D = = S EETP1876 GND o = PLACE_NEAR=U0500.AE63:28mm 5% 1/20W MF 201
16 13¢gry—XDP_MLB_RAMCFG2 Iy ) XDP
XDP_MLB_RAMCFG3 reps LD 1877 70 16 12 XDP_PCH_TDO _R1890 51 1 e o
10 15CBTY ] | EETP1878 = “PLACE_NEAR=UO0500.AE61:28mm X\/D\/P\/ 5 0w MF 0
- 51 p—
1 XDP_JTAG_ISP_TCK — JTAG_ISP_TCK 16 23 - 71002 XDE_PCH EEIEJEARWR:LS.Q} e Tz 20T
[mesns MAKE BASE=TRUE — oD XDP
:: @umXDP_SSD_PCIE3 SEL L R1881 1K LI S — XDP_PCH_TMS R1892 51 - 1
70 16 12 AANA
= XDP SSD PCIE2 SEL L R1882 1K 1 2 . . 1 LACE_NEAR=U0500.AD62:28mm 5% 1/20W MF 201
L’} AN/ = ] 0T NOTE: Must not short XDP pins together! NO STUFF
.- qumXDP_SSD_PCIEl_SEL_L R1883 1K 1A 2 70 16 12 XDP_PCH_TCK R1896 51 - 1
5 1720W MF 20T LACE_NEAR=U .AE B mm 5 1720W MF 20T
12 unXDP_SSD_PCIEO_SEL L R1884 1K 1AAN2 oo SSD_PCIE_SEL L am NO STUFF
7016 12 « XDP_CPUPCH TRST 51 » 1
65 15 16 15¢gry XDP_LPCPLUS_GPIO — XDP_LPCPLUS_GPIO LI 15 16 15 68 creme = PLACE._NEAR=U0500.AU62: 28mm 5% 1/20W MF 201
MAKE_BASE=TRUE _
15 @om—XDP_PCH_GPIO17 ]T%)ETPlSBG =
s XDP_PCH_GPIO76
@D B TP1887
B XDP_JTAG_ISP_TDI — JTAG_ISP_TDI 2 m——
* D WAKE BASE=TRUE — — oD e = SYNC MASTER=J44 S NI EYAVYETE [F4Y
Unused & MLB_RAMCFGx GPIOs have TPs. CPU/PCH Merged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. M
. X . <SCH M>| D
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug. d} Apple Inc. - v‘ —NU
JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug. 1<) <E4LABEL>
. ; . . TICE OF PROPRIETARY PROPERTY:
NOTE: Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals. 1?3 INSORMimN co?qmmm HEREIN ISOTHE <BRANCH>
SSD_PCIEx_SEL_L straps are connected via 1K to common net. THE POSESSOR AGREES TO THE FOLLOWING:
| A . I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 18 OF 120
LPCPLUS_GPIO is aliased, do not attempt use during PCH debug. II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 16 OF 78
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5

System RTC Power Source & 32kHz / 25MHz Clock Generator

Chipset uses 24MHz crystal,

new and old parts.

This looks a little ugly to support

With GreenCLK Rev
pin 5 must receive S5 power (Stuff R20

51 45 39 38 37 36

, _PP3V42 G3H

Coin-Cell:
No Coin-Cell:

$_PP3V3_S5

c
2),

60 59 56 29

VBAT (300-ohm & 10uF RC)
3.42V G3Hot (no RC)

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

PCH Reset

61 62 61
13 12 11
a0 35 38

g: PP3V3_S0

Memory VTT Enable Level-Shifter

CPU output is on VDDQ rail

(1.2v),

TPS51916 has 1.8V Vih(min).

75 65 55 a1 22 21 20 19 _PP1V35_S3
) PP3V3_S0 §1815015%18% 7 19 24 29 30 37
I R A P S
Coin-Cell & G3Hot: 3.42V G3Hot 'R1970
in— . 1 |
Coin-Cell & No G3Hot: 3.3V S5 C1970_ Voo 330K  TPS51916 I(leak) = +/- 1lua,
No Coin-Cell: 3.3V S5 0.1UF 5 : )
No bypass necessar {’;2— Ul970 /20w Vih(min) = 1.8V
GreenCLK 25MHz Power s _PP3V3_S5RS3RS0_SYSCLKGEN yp Yy 72 e 13 36 60 72 X5R-CERM 743UP1C07GF L 561 33uW when driven-low
Must be powered if any VDDIO is powered. « @ CPU_MEMVTT_PWR_EN_LSVDDQ 2a l@ |4 MEMYTT PWR_EN ., ,
MAKE_BASE=TRUE
CAM XTAL Power 5, _PP1V2_CAM XTALPCIEVDD ~ o a NC xLlne nel5 s« ne MEMVTT PWR_EN 1 ss
TBT XTAL Power 65 20 2 10 _PP3V3 TBTLC 0 2 B VBAT and +V3.3A are D
z a [} .
> = internally ORed to )
1924 1922 1902 © create VDD_RTC_OUT.
1 1 1
CO .910F f— CO .910F [ — (1:UF90 U1900 +V3.3A should be first -
L3 ST 0 ilable ~3.3V power
v, X5RCERY 2 2 Begv SLG3NB148CV avai-a -5V P =
X5R-CERM -GERY £35, TQEN to reduce VBAT draw.
CRITICAL
CKPLUS_WAIVE=PwrT: 26! 1L VIOE 254 A 32.768K| 12 PCH_CLK32K_RTCX1 12 72 61 60 58 54 53 45 44 41 32 16 PP5V_SO0
= US_WALVE=PwrTerm nj_ 6 [VIoE_25M_B . IR1920
Cc1905 = 14 lvioE_25M C 25m Al 2 sene
190 R1905 S SYSCLK_CLK25M_CAMERA s . . PCH ME Disable Strap 190K
2 |1 . SYSCLK_CLK25M_X2 1 2 » SYSCLK_CLK25M X2 R o 3 Ix2 25M c| 15 g SYSCLK_CLK25M TBT oD 2 %iow
0201 29 sy CRITICAL o NO STUFF T P PPVRTC_G3H e Q1920 2
NPO-COG-CERM - Y1905 Vi R1906 vour! ¢ For SB RTC Power DMNSLO6VK-7 w SPI_DESCRIPTOR_OVERRIDE_LS5V
NC A 0201 - SOT-563 ©
SM-3.2X2.5MM %M onp THRM =
NCX'T 25.000MHZ-12PF-20PPM 1200 £~ PAD 1C1910 w1+ PP1V5_SOSW_AUDIO_HDA 2
C1906 w ur HEE —L 1uF [T
i5pr OMIT 2201 ~|3[3] = Py ) SPI_DESCRIPTOR OVERRIDE
=3V b <«
1]]2 ;1 SYSCLK_CLK25M_X1 2 x5R) L1
_!,Q! NOTE: 30 PPM or better required for RTC accuracy
= NPo-C0G-CERM
0201 =4

PCH 24MHz Crystal

NC _RTC_CLK32K RTCX2

17 12 — NC_RTC_CLK32K_RTCX2 12 17
F_BASE=TRUE NO_TEST=TRUE — = —=snsel Sesse M

01920 2]
DMN5LO6VK-7

sor-se3 | Kh

—

1

D|6

K 12 72
2(c " ST
3 SPI_DESCRIPTOR_ OVERRIDE_L 1
) ==
_CRITICA_L Y = = PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
+/ P APF Y1915 1/;2FOW 'R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM.
& Nex NC 34.000MHZ-20PPM-6PF °2°% IfM SMC controls strap enable to allow in-field control of strap setting.
NCX D@ENC . 3 Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.
3.20X2.50MM-SM1 1/20wW
Cl916 o ue,
6 .8PF 2
1 H 2 : PCH_CLK24M_XTALIN gy i 7
Lorbom VCCST (1.05V S0) PWRGD
S5
PCH 24MHz Outputs w2 g8 g 4t 3 3y 3, -EBIVI_SS PP1V05_S0 co s 169 5 50 a0 e e
= &
— LPC_CLK24M_ SMC 1 2
Rl2922 7 - R N C1930: crrTIcar | R1931
- LPC_CLK24M SMC R 1 2 LPC_CLK24M_SMC - " 10K
D ptacE NEAR=U0500 ANT5 5. Irm v oD 7 >0 e 0. 1f1; j— Ul1l930 %
170 xr-call 2 o laumiees 3 i
Prii! R1926 6201 e 2201
7 12 —LPC_CLK24M _LPCPLUS R 1732 2 LPC_CLK24M_LPCPLUS B o o5 72 1 5617 16 LALL_SYS_PWRGD 2a vl CPU_VCCST_PWRGD s 16 70
ACE_NEAR=] .AP :5. 1lmm /,,%
1
IZMf)F;’W oo 63 615610 13 (yy—BM_SLP_S3 L N
NC ¥—=2|nc
GND
-
PCH PWROK Generation
10 — _PM_PCH_PWROK T
s1as 39 30 37 36 34 33 39 37 PP3V42 G3H —_PM_PCH_PWROK mm 13772
MARE_BASE=TRUE
77 68 65 64 62 61 50 BYPASS=U1950:5MM
wruliBHELy-BR3V3 SO 1C1950
1 100'151UF
536 R191%9< PR p— NO STUFF WF: Do we need this?
) 0201 R19632 R1960 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
201, = 52 8% 19750480 1 XTAL, 25MHZ , 20PPM, 12PF, 3.2X2.5X.6MM, 85C Y1905
1/20W 1/20W CKPLUS_WAIVE=UNCONNECTED_PINS
NO STUFF s 74LNcagosaT/ss05 0251 8501
e ALL_SYS_PWRGD 1 1 1 8 74LVC2G08GT/S505 NG DATE
26, R10951 e 2027 e [Ty AU1950 7 . PM SO PGOOD . s S0T833 R119K62 SYNC MASTER=J44 SYNC_DATE=08/1272013] A
1 CPU_VR_READY 1 2 CPUVR_PGOOD_R 2 3, SYS_PWROK_R 1 2 PM PCH_SYS_PWROK 15 16 36 72 :
7 QO rgke ASE=TROE A o8 NO STUFF U1950 A o SERERE Chipset Support
o 17 o m—CPU_VR_READY 1750w a R119060% 08 12w m
< >
ozer 1/28% a 2ot Apple Inc. SCH_NUM>] D
. oy CKPLUS_WAIVE=UNCONNECTED_PINS ® TS
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8 7 6 5 4 3 2 1

GreenCLK 25MHz Power
Platform Reset Connections NO STUFF
o . R2840 11608 PP3V3_S0
Unbuffere e oo c0 42 25 10 10 s _PP3V3_S3 AN 2 — PP3V3_S5RS3RS0_SYSCLKGEN 17 10 waw BEREERE V3.8
R2081 4 — = = 37 38 33 45 a2 a1 40 35 38 37
33 1750w ) PP3V3_S5RS3RS0_SYSCLKGEN ., i,
1615 13 (I PLT RESET L 1 W\/z LPCPLUS_RESET L o 45 obzdgl ﬂ%gmL%CKWIBTHEO'z i3]
2 ow R2071 NO STUFF MAKE BASBZTRUE
201 0 R2041 R2015'
2 PCA9557D_RESET L
Ay, oD Lo e e pp3 0 R2041/2 should be stuffed for 100K
5y e BERBBOE V3 S0 ) 2 - ) o
1720w 37 46 as 43 42 a1 40 35 38 37 Y GreekCLK A or B depending on S2 rail 1/20w
0201 1/;2F0W 201, D
0201 R2042 should be stuffed for GreenCLK C THUNDERBOLT PULL-UP
REDWOOD RIDGE PLUG_EVENT IS ACTIVE-LOW, ALWAYS DRIVEN (PULL-UP)
R2042
15 27 26 10 17 16 19 13 11 o _PP3V3_S5 A0, [ —
77 68 65 61 60 59 56 4 72 23 18 15 - TBT CIO_PLUG_EVENT L : TRUE TBT CIO_PLUG_EVENT L @ 15 18 23 72|
I/SZDW
MF
0201
§°_PP3V3 S0 Scrub for Layout Optimization
LJ LJ
; Red d Rid JTAG I lat
crrrTCAL Buffered eawoo l4age SoOolation
s .
: neTAvHC1Go8 R20072 SDCONN_STATE CHANGE Isolation TBTLC can be on when SO0 is off, and vice-versa
U2071 K o PLT RST BUF L LAAAZ SMC_LRESET L oo 3 Isolation ensures no leakage to RR or PCH _—
/ 1/20m 65 65 64 63 60 42 30 37 34 20 PP3V3 Sd
3 'R2070 0501 S — 65 20 2017 PP3V3 TBTLC
1 C2071 iSOK
—— 0.1UF 120w 1R2032
=T 10% 1
. 470K R2061!| |'C2060 R2062
0201 R20089 %2030 30w 100K ¢ —— 0. 1UF )
% 1/20w
1 2 AM_PCIE_RESET L n R2031! DMN5L gg{rlfs_sz leﬂl;l 1/z§;w 2 EE%’M :;gc e
2
£ Fon A o \ 201z Y2060
= 4LVC2 -
0201 o 7 537_1?89?07 S0 pull-up on PCH page
2 From RR To PCH
25 16 15 PCH_TBT PCIE RESET L — PCH TBT PCIE RESET 15 18 23 %2030 SMC DME SDCONN - D JTAG_TBT_TDO 1lia & 1v|6 JTAG_ISP_TDO oo
[ = ESELtpomy _ DMN5L06VK—7
373 25 10 _SMC_PME_S4 DARK L — S0To563 “w - From PCH s oy JTAG_TBT TMS_PCH 3l2a & 2v|s ¢ JTAG_TBT TMS o - To RR
To SMC 5> SO0 pull-up on PCH page P C
373 25 15 __SMC_PME_S4_DARK_L Al BT o G
" -«
68 65 60 42 39 19 18 15 _PP3V3 S3 =
CRITICAL
75%?3511(;09 NOTE: Solution shown is for LPT-LP. Other PCH'’s may require isolation on TCK
Ve and TDI as well for PCH glitch-prevention.
XDP_SDCONN_STATE_ CHANGE_L 4 2 . .
1o e OUT} s 5 l NOTE: This reference schematic assumes PCH JTAG GPIOs are only used for
To PCH BYPASS=U 030(':52’56'%1 N Bl L Thunderbolt. If other ASIC JTAG signals are wired into these GPIOs
0.1UF —— 5 different isolation techniques will likely be necessary.
3% T ann [XNC Multi-router designs also require different circuitry.
CERM-X5R
0201 23 18 16 JTAG_ISP_ TCK — JTAG_TISP_TCK o1y SUITIES
m MAKE_BASE-TRUE _—
Power State Debug LEDs -+ SDCONN_STATE_CHANGE_RIO am - 23 16 16 JTAG_ISP TDI — JTAG_ISP_TDI 16 10 23
DBGLED MAKE_BASE=TRUE —_—
(For development only) =
PP3V3 S5 R2094 [DWARE. BASE-TRUE oD
2 0 1 o PP3V3 S5 DBGLED o o ®
MIN LINE WIDTH=0.5 MM
PLACE_SIDE=BOTTOM A %gﬂggngm:u.zs MM
i
‘o DBGLED DBGLED Pin N61 needs a TP for Power to perform iFDIM test
DBGLED1 DBGLED1 DBGLED1 A A Renaming the pins N61 and P61 to remove automatic diffpari property
R2090 R2091 R2092 R2093 R2095
20K 2051: 2051: 2051: 20515 18 s _TP_CPU RSVDN61 — ﬂ%K%P%AR%V[%%% 518
—MARE BASE=TROE
120w 120w 120w 120w ] 1)
201, 201, 201, 201, 18 s _TP_CPU RSVDP61 — E%K%P%AR%Z’.&‘%?J]IE 8 18 B
DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_SO B
DBGLED DBGLED DBGLED DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095
N GreEn-seHCcD-21A-2. 65V GREEN-56MCD-2MA-2 . 65V GREEN-56MCD-2MA-2 . 65V N GreEn-seHcD-21A-2. 65V GREEN-56MCD-2MA-2 . 65V 29 27 26 18 17 16 15 13 11 8, PP3V3_S5
LTQH9G-SM LTQH9G-SM LTQHOG-SM LTQH9G-SM LTQHOG-SM
PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM NQSTUFF
STLK PART=S5 ON STLK PART-STBY ON STLK PART=53_ON STLK PART=S073_ON STLK PART=50_ON BYPASS=U2030: 3mm
DBGLED_S4_D DBGLED_S3_D DBGLED_S0I3_D DBGLED_SO0_D RAM Configuration Straps
DBGLED bls DBGLED bl DBGLED bls DBGLED bls Pull-downs for chip-down RAM systems
Q2090 [ Q2090 =3 Q2091 = Q2091 = NOSTUFF
DMNS5L0O6VK-7 DMNSLO6VK-7 DMNSLO6VK-7 DMNSLO6VK-7 16 15 XDP_MLB_RAMCFGO
SOT-563 |<l- SOT-563 |<1' SOT-563 |<" SOT-563 |<" — CRITICAL @“ XDP_MLB_RAMCFG1
& p — — 6 74LVC1GO8 = XDP_MLB_RAMCFG2
o it o ot e o136 2 15 33 rry—PM_SLP_S4 L 2 SoT8sL 01 Oy |
MR R sle ™ s 2[6 7 s[3 sle ™ sf; U20304 CAMERA PWR EN . 16 15 (QUT}—XDE_MLB RAMCFG3
i CAMERA PWR EN PCH 1 08 RAMCFG3.L] RAMCFGZ.L] RAMCFG1:L L RAMCFGO.L]
L L L L o> % R2050 R2051 R2052 R2053
6160 27 26 (IN)—S4 PWR EN | S ® 10K 10K 10K 10K
) 5% 5% 5%
63 61 36 29 18 13 PM_SLP_S4 L 1/20W 1/20W 1/20W 1/20W
NC MF MF MF MF
65 63 61 36 17 13 PM _SLP S3 L L 201, 201, 201, 201,
36 13@ PM_SLP_SO0_L
R2030 =
5%
1/20W
MF
0201
ISYNC MASTER=J44 SYNC DATE=08/12/2013 A
Project Chipset Support
. sremn
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Page Notes

17 20 21 22 41 55

. .
d : : PP1V35_S3
CPU-Based Margiliniling . cpu DI vREEDO A TSI VRef Dividers
Power aliases required by this page: . . . P ; . ;
—PP3V3 S3 VREFMRGN FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’'s to avoid drain glitches CRITICAL Always used, regardless
_ =PPDDR7$37MEMVREF CRITICAL R2225 May not be necessary due to C22x0 DDRVREF_DAC of margining option. R2221
— 7 100K 1K
- - - - Q2220 0K . VREFMRGN DQ A EN RC o Ll %ﬁtvzsigsvxﬂ 18
Signal aliases required by this page: DMN5LO06VK—-7 DDRVREF DAC s DDRVREF DAC o S0T-563 Lfzow
- =I2C_VREFDACS_SCL S07-563 - 1/200 > E- 222 201
2 ¥ R2201° e €2225 @ ¥ R2223 Piace NEAR-02220. 6+ dmm
- TI2C_VREFDACS_SDA 100K o 0.1UF o T8 Te AARA PPOV675_S3 MEM VREFDQ A
- =I2C_PCA9557D_SCL 75 7 (IN)—CBU_DIMMA_VREFDO o T3 ]e s Joe = A% 5
- =I2C_PCA9557D_SDA e 1o 17200 |
201, LA R2222
BOM options provided by this page: PLACE_NEAR=02220.6:2.54mm as0.cnn 1K
= PLACE_NEAR=02220.6: 2mm 18
- DDRVREF_DAC - Stuffs DAC margining circuit. -4 A 5 17200
= = Cc2220 ME
CRITICAL L5 022ur 201,
N Q02260 ;3 CPU_DIMMB_VREFDQ B ISOL T,
, 6.
) DMNSLOGVK-7 DDRVREF_DAC CRITICAL xén-comn R2220
E3 R2245 DDRVREF_DAC MEM VREFDO A RC 24.9 R2241
100K Q2265 VVv 1 1K
[2) a
73 7 [IW)—CRU_DIMMB VREFDO . 137 2 VREFMRGN DQ B EN RC o S DMNSL06VK—7 . o
|_(,_r DDRVREF_DAC o DDRVREF_DAC x S0T-563 e = 3
; R2202} e €2245 * ¥ R2243 ’ *Blace NEAR=02260.3+4mm
NOTE: CPU DAC output step sizes: Toox 0.1UF o TETa . . PPOVG75 83 MEM VREFDO B
DDR3 (1.5V) 7.70mV per step 5 oo < 3 mm
17200 ceruion 2 £ PLACE_NEAR=R2241.2:1lmm 2 mm
DDR3L (1.35V) 6.99mV per step CRITICAL e aom 1200 |
201
LPDDR3 (1.2V) ?2.2?mV per step 02260 2 201 R224HZ<
DMN5LO6VK~7 = PLACE_NEAR=02260.3: 2mm 1%
soT-563 5 1/200
1.C2240 ME
201,
73 7 [IW)—CRU_DIMM VREFCA o T8 Te 73 CPU_DIMM VREFCA A ISOL
E 2
DDRVREF_DAC CRITICAL St
NOTE: CPU has single output for = R2240
. R2265 DDRVREF_DAC L 249, R2261
VREFCA. Split into two YA 02265 MEM_VREFDQ_B_R e
signals for independent DAC 2 VREFMRGN CA A EN RC > 5 DMN5L06VK-7 1/20m 120w
margining support. When CRITICAL DDRVREF_DAC [ DDRVREF_DAC x* sor-563 e = ®
DAC margining VREFCA ensure e *PLACE_NEAR=02260.6: dmm
gining 2220 R2215} e C2265 ! ES R2263 g
VREFMRGN_CPU_EN is low DMNSLOGVK-7 100K osr o T8 Te LAAAZ PPOV675_S3_MEM VREFCA A
— = - £ E THZ0.3 mm
to remove short due to CPU. 1/200 p—c o PLACE_NEAR=R2261.2:1mm 22 mm
e 0201
o THTe 201, b R2262’
- PLACE_NEAR=02260.6:2.54mm 1K %
. . = PLACE_NEAR=02260.6: 2mm 18
— %
DAC-Based Margining = 12260 e
'— 0.022UF 201,
DAC sets voltage level, PCA9557 & FETs enable outputs 73 CPU_DIMM VREFCA B ISOL T 0%
2
and disables margining after platform reset. DDRVREF_DAC CRITICAL :xfzm R2260
24.
oMIT R1202025 DD;‘ZRZngDAC MEM_VREFCA_A_RC L24AR
42 39 19 19 15 _PP3V3 S3 R2218 o 2 VREFMRGN CA B EN RC o o Q 18
5 &5 &0 SHORT 5 DMN5L06VK~7 1200 1
I_/vv\/_ PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC b DDRVREF_DAC x soT-563 ME =
— 172 = 201
NONE MIN NECK WIDTH-0 .2 R2207" " C2285 ¢ ¥ R2283 °
NONE VOLTAGE=3. 201 0.1UF ol TTTa 2
oz DDRVREF_DAC DDRVREF_DAC 100K - 1UF IAAAZ
£ -
€2200 1 2201 Laon PR L, T e PLACE NEAR-R2281.2: 1mm
2.208 == —— g 10 2282
6.3v 6.3v
CRITICAL 1K
T T B , + S 2
o DDRVREF_DAC 1L (All 4 R's) L 2280 120w
VDD - DDRVREF_DAC L 0 0220F 201,
63 39 19 16 13 [IN)—SMBUS PCH CLK SCL U2200 VOUTA[: VREFMRGN_DQ_A R2226 332 LAAAZ VREFMRGN_DQ_A RDIV R22x6 pin 2: Tl
72 &8 MSOP. 15 1/20W HF 201 B 2 pinvcERM
6335 19 15 11(ETy SMBUS PCH DATA 7lspa S vours|2 VREFMRGN_DQ B R2246 332 IAAAZ VREFMRGN_DQ B _RDIV PLACE_NEAR=Q2225.1:2.54mm 0201 R2280
72 o8 0 Te  1/z20w W 201 PLACE_NEAR=02265.4:2.54mm MEM VREFCA B R 24.9
0 g vouTclt VREFMRGN CA_AB R2266 332 1 /\/\/\/2 ]VREF]N?;GN CA A RDI;OI PLACE_NEAR=02265.1:2.54mm |_MEM_VREFCA B RC 1/ \/l\/‘ V¢
a 0 W W T
= - :2.54mm 1/20
Addr=0x98 (WR)/0x99 (RD) 10a1 vouTD|s VREFMRGN_MEMVREG I R2286 332 i AAN,2 VREFMRGN CA B RDIV PLACE_NEAR=Q2225.4:2.54 e
Te  1/20w M 201 201
GND
NOTE: MEMVREG and SPARE share a
DAC output, cannot enable
both at the same time!
PP3V3_S3 1518 19 39 42 60 65 68
CRITICAL
DDRVREF_DAC DDRVREF DAC
CRITICAL C2205 ¢ =
DDRVREF_DAC DDRVREF DAC | 0.1UF
Cc2202 ¢ A = R2200 % DDRVREF_DAC
0.1UF vee 100K cention 2 o 2| U2204 -
o sy G201 — ShUmuzss R2214
Cion 2 U2201 e 33.2K
CERN XER PCRO557 201, c1 VREFMRGN_MEMVREG BUF 1 > DDRREG_FB oo 50
= 10 - + 1mm
o pol sl o % LAb.  PLACE NEAR=R7415.2:1
e
3la0 P17 VREFMRGN_DQ_ A EN T 201
Addr=0x30(WR)/0x31(RD) ‘1Al P2[9 VREFMRGN_DQ_B_EN
51a2 P30 VREFMRGN CA A EN
palu REFMRGN_CA_B_EN
ps[i2 VREFMRGN MEMVREG EN CRITICAL
72 68 63 39 19 16 14 SMBUS PCH CLK scL P63 VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC
72 66 63 59 15 16 14 (ET)—SMBUS PCH DATA 2lspa P74 N R2213"
100K
THRM RESET*|n15 5 - 51 U2204
1/20 - 4253
PAD _GND r NG
N = 201
RST* on ’‘platform reset’ so that system Bl 2 Al VREFMRGN_SPARE_BUF
watchdog will disable margining. a3 e DDRVREF_DAC
= + v ‘R2217
NOTE: Margining will be disabled across all B4 N
soft-resets and sleep/wake cycles. Pins Bl & B4: 5?
/200
PCA9557D RESET I CKPLUS_WAIVE=unconnected pins e
Rl =215 DDRVREF_DAC 22
R2212°
100K =
e
/7
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG Ve
22 ISYNC MASTER=J44
DAC Channel: A B c c
PCA9557D Pi 1 2 3 4 = DDR3 VREF MARGINING
in:
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) PRy Wi Vi
DDR3L assumes TPS51916 supply with 19.6k/57.6k divider Apple Inc.
Nominal value 0.600V (DAC: O0x2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) ®
Margined target: 0.300V - 0.900V (+/- 300mv) 0.337V - 1.013V (+/- 337.5mV) 0.800V - 1.600V (+/- 400mv) 0.972V - 1.714V (+/- 371mv) NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
DAC range: 0.000V - 1.199V (0x00 - 0x5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - 0xBA) 0.000V - 2.694V (0x00 - 0xD1) PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
VRef current: +73uA - -73uA (- = sourced) +82uA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uA - -25uA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
DAC step size: 6.36mV / step @ output 6.36mV / step @ output 4.28mvV / step @ output 3.53mv / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

20 65 73
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21 65 73
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565 5 41 22 21 20 10 17 _PP1V35_S3 45 65 20 10 _PPOV675_S3_MEM VREFCA A 25 65 55 a1 22 21 20 19 17 _PP1V35_S3 25 65 20 10 _PPOV675_S3 _MEM VREFCA_A
s 45 65 20 15 _PPOV675_S3_MEM VREFDQ_A s 73 65 20 v _PPOV675_S3_MEM_VREFDQ_A
C2307:1 C2327:1
0.472[]]; 00| OV oV [} o\~ || OV |0 <] — 0.47}]]‘5&‘ |00 | |0V oV | o |~ Q| |OV| O © —
~N N N N N N N ~N
CERM_XSRng <|<|o|o|o|m|m|m|ml  mfo|o|d|x| =z z|kal =] m| C23081 1C2309 CERM—XSRgYZ <|<|o|o|a|m|m|m|m| mo|afo|d|x|z|z(xx] =] m| C23281 1C2329
o1 5. 0470F —— —— 0.0470F %ot o9.0470F == = 0.0470F
L
vbDQ VDD £ B 6 2 Sagv vbDQ VDD E B 6 5 2 badv SDRAM BYPASSING (NOTE: 4X 2.2UF AND 6X 0.1UF PER|CHIP)
= 201 201 = 201 201
766 2 20 MEM A A<0> N3 a9 U2300 B 5 19l 76622 20 MEM A A<0> N3 lag U2320 g F | 31c
wanw  mNAA> PTlmAGB-DDR3L-=1600-256MX16 [[2%xc e mmaac> PTmAGB-DDR3L=1600-256MX16 [[Z%nc PP1V35_ o302 e
766 22 20 MEM A A<2> P3|az FBGA ve|Fkne = 7662220 MEM A A<2> P3|ap FBGA vl Fkne = D
73 66 22 20 _MEM_A_A<3> N2 | a3 MT41K256M16HA-125:E L NC 73 66 22 20 _MEM_A_A<3> N2 |23 MT41K256M16HA-125:E L NG
7366 22 20 MEM A A<d> P8lag OMIT_TABLE MY ne 73662220 MEM A A<a> P8 a4 OMIT_TABLE MY ne C23001: C23011: C23101 C23111 C23201| C23211 C23301 C2331:
7366 22 20 MEM_A_A<5> P2 las 7366 22 20 MEM_A_A<5> P2 a5 2-2}%{'—— 2-2%1;:: 2-2%1;:: 2-2%1;:: 2-2}3{3@:: 2-2%1;:: 2-2%1;:: 2-2}3{3@__
75 66 22 207 MEM_A _A<6> RBlp6 pool E3 =MEM_A_DO<0> 75 66 22 20 7 MEM_A_A<6> RB lag pool E3 =MEM_A_DO<16> x5R-cERM 2| xsR-cERM 2| x5R-CERM 2| x5R-CERM 2| xSm_CERM 2| xSR_CERM 2| xSR-CERM 2| xSR-cERN 2
73 66 22 20 MEM_A_A<7> R2 a7 poil F7 =MEM A DO<1> ., 7366 22 20 MEM_A_A<7> R2 [a7 po1| E7 =MEM_A_DO<17> 402 402 402 402 402 402 402 402
75 66 2220 _MEM_A_A<8> T8 |ag po2| F2 =MEM_A_DQ<2> , 73 66 22 20 _MEM_A_A<8> T8 |ag po2| F2 =MEM_A_DQ<18> ,
73 66 22 20 MEM_A_A<9> R3 [ po3| F8 =MEM_A_DO<3> ., 73 66 22 20 _MEM_A_A<9> R3 a9 po3| F8 =MEM_A_ DQ<19> ,
MEM_A_A<10> L7 H3 =MEM_A_DQ<4> MEM_A_A<10> L7 H3 =MEM_A_DQ<20>
= rrwrrrava IS [ HE —MEM A DO<5> e MELAASAD: o RL0/ae pos| 3 SMEM_A_DO<207 - C2340:| c23411| c2350:| c23511| c2360:| c23611| c2370:| c2371:
7366 22 20 MEM A _A<1l> =2 all DQ5 = 7 7366 2220 MEM A _A<ll> i all pos| B8 =MEM_A_DQ<21> 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF
73 66 22 20 _MEM_A_A<12> N7 [ a15/pc* pos| G2 =MEM_A_DOQ<6> , 73 66 22 20 _MEM_A_A<12> N7 | a12/Bcw pos| G2 =MEM_A_DQ<22> , 293 Hisem Hisem Hisem Hisnm Hisem Hisem Hisem
73 66 22 20 _MEM_A A<13> T3 |a13 DQ7 H7 =MEM_A_DQ<Z> o 73 66 22 20 _MEM_A_A<13> T3 |a13 DQ7 H7 =MEM_A_DQ<2 3> xsn_(:%%mza 2 XSR—CEA:%I\ZII 2 XSR—CEA:%LZII 2 XSR—CEA:%LZII 2 XSR—CEA:%LZII 2 XSR—CEA:%LZII 2 XSR—CEA:%LZII 2 XSR-C§§1\24 2
73 66 22 20 _MEM_A A<14> T7 |a14 pos| D7 =MEM_A_DOQ<8> , 3 66 22 20 _MEM_A A<14> T7 |a14 pog| D7 =MEM_A_DQ<24> ,
poo| €3 =MEM A D0O<9> ., poo| €3 =MEM_A_DQ<25> ,
rem— 73 66 22 20 MEM_A_BA<OM2 | gao po1o| C8 =MEM_A_DQ<10> 73 66 22 20 MEM_A_ BA<OM2 | gag po1o| C8 =MEM_A_ DQ<26> ., —
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Memory CMD/CTL Termination - Channel A MEMORY RPACK SPARES

PPOV675_S0_DDRVTT

Memory ODT Option —
MEM_ODT:CPU drives ODT from CPU, terminated to 0.675V VTT.

MEM_ODT:PU disconnect ODT from CPU, ODT pins on DRAM pulled up to 1.35V VDDQ.
| RP2702 34
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Memory Reset Pull Up

Reset is an open drain in Haswell ULT and needs pull up

PP1V35_S3 i i e
e m e Memory CMD/CTL Termination - Channel B
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7 o [y DP_TBTSNK1_ML_C_N<0> C2831 DP_TBTSNK1_ML_N<0> ., ,, . R A_D2R_P<1> 122 [pa cT01 RX P PB_CIO3 RX p| W22 TBT B_D2R_P<1> ame e 2 - GPIO 2 10 - GPIO_14
0.1UF }(Si‘z_cié‘{« 020 14 e A_D2R_N<1> 322 |pa_c101 RX N PB_CI03 Rx N| U22 __ TBT B_D2R_N<1> am: e 3 - GPIO_3 11 - GPIO_0O
DP_TBTSNK1 ML_C_p<1> C2832 DP_TBTSNK1 MI_P<1> A_LSTX N8 us 4 - GPIO_S 12 - GPIO_12
74 64 23 74 PA_LSTX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO, TBT B_LSTX oo — —
10% 16V 020 5 - PCIE RST 1 N 13 - GPIO 10
2833{31:* 9k _ LoV '_A_LSRX J6 |[pA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE| P7 TBT B LSRX Ve B4 6 PCIE RST 2 | 14 PB LSTX
7 o gmy—DP_TBTSNK1 ML _C_N<1> C DP_TBTSNK1_ML_N<1> ,,,, - _RST_ - PB_
0.1UF igﬁ_cii‘ﬁ 020 o TBTPA_MI_C_P<1> 216 [pa ppsre_1_p 0 pB_DPSRC_1_p| 220 DP_TBTPB_ML_C_P<1> g 7 - PCIE_RST_ 15 - PB_LSRX
<1> 17 H 21 <1>
o —DP_TBTSNK1 ML_C_P<2> C2834 .||: DP_TBTSNK1_ML_P<2> ., , ™ IBTPA ML C N<l BLLPA_DPSRC_1_N o PB_PPSRC_1_N.B DE_TBTPB ML _C N<l oD = — e I\
0.1UF || 338 iy °2° e TBTPA_MI._C_P<3> 218 [pa ppsre_3_p 8 B_DPSRC_3_p| A22____DP_TBTPB_ML_C_P<3> p——_— SYNC MASTER=J. SYNC_DATE=08/1272013
DP_TBTSNK1_MIL_C N<2> C2835 : DP_TBTSNK1_MIL,_N<2> TBTPA_ ML_C_N<3> B19 B23 DP_TBTPB_ML_C_N<3>
74 64 o107 | [T 00 7a 7 PA_DPSRC_3_N PB_DPSRC_3_N| oD 27 7 Thunderbolt Host ( l of 2 )
DP_TBTPA_AUXCH_C_P L4 |pa aux P pB_AUx p| K3 DP_TBTPB_AUXCH_C_P 2
DP_TBTSNK1 ML P<3> 2 i NI DP_TBTSNK1_ML_P<3> e e R < H M>{| D
e X _ML_C 336 e BB " e Db TBTPA AUXCH C N L2 | aux_x B_aux_N| KL DP_TBTPB_AUXCH_C_N aD Apple Inc. . SC L
7 o (ory—DP_TBTSNK1_ML_C N<3> C2837 . zm —oDB_TBTSNK1 ML N<3> : my—DB_TBTPA_HPD M3 [pp ppSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD - ) <E4LABEL>
0.1UF - TICE OF PROPRIETARY PROPERTY:
¥oR-CERM 26 25 TBT A HV_EN R8 |GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYpO[ F1 TBT B_HV_EN T 22 27 28 NOTICE O o o <BRANCH>
2838 TBT_A_CIO_SEL N2 |GpTo_10/PA_CIO_SEL/BYP1 GPTO_11/PB_CTO_SEL/BYP1| R2 TBT_B_CIO_SEL oD = BHOPRIETARY PROPRRNY OF APPLE INC.~ "oo
74 64, DP_TBTSNK1 AUXCH c P C 1 2 DP_TBTSNK1 AUXCH P ., TBT A DP PWRDN 3 — - — - — — F3 TBT B DP PWRDN THE POSESSOR AGREES TO THE FOLLOWING:
®——‘—_—|0, 10F l—‘f—‘_‘_;(gg_cg‘; 020 2023 o LTBT_A_DP_PWRDN P53 |GpIo_12/PA_DP_PWRDN/BYP2  GPIO_13/PB_DP_PWRDN/BYP2 oD 23 27 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 120
DP_TBTSNK1_AUXCH C_N C2839 : DP_TBTSNK1_AUXCH_N . L O REPRODUCE OF corx IT
e 0.10F | | 105 oy 070 " For unused port, pull CONFIGl, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. I;I, izz igGﬁ‘s’Eisﬁvzzmsﬂ IT IN WHOLE OR PART 23 OF 78
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Part TPS22920 " " .
- 1.05v TBT "CIO" Switch
Type Load Switch : :
Internal switch not functional on RR.
R(on) 8 mOhm Typ
@ 1.05Vv 11.5 mOhm Max PP1V05_ TBT 24
CRITICAL __PP3V3 TBTLC
Max Current = 4A (85C) U2940 17oae e anes
OMIT_TABLE TPS22920 D
1
o PP1V05 TBTRDV G0 710 - o PP1V05 TBTCIO A csp - R2945
MIN LINE WIDTH=0.38 MM u2800 - MIN LINE WIDTH=0.4 mm 100K
MIN NECK_WIDTH=0.20 MM G12 REDWOOD-RIDGE Ji2 MIN NECK_WIDTH=0.2 mm Bl ouT vin| B2 5%
VOLTAGE=T.05V - VOLTAGE=T. 05V /20w
C2900 * C2901 * C2902 * C2903 * C2904 ! C2905 * C2906 * 700 ma EDP c14 reBGA K11 C2930 C2931 * Cc2932 * 1200 ma EDP o1 c2 e
1.0UF 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF 1.0UF —— 1.0UF —— 1.0UF 201
20% 208 — 208 — 208 — 208 —— 20% Sie (2 OF 2) i 208 —— 208 —— 20% CRITICAL :
e z z z e e Egzz Eg:z Egzz onle | 1eT BN CTO PUR
0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 H19 N10 0201-1 0201-1 0201-1 GND
i) N1d a 1. C2940 s|p
218 L2 =+ P — S;Nzﬁossvx 7
. vee1po_ctof [ = 2 oY >t | sor-ses
x17 R10 0301-1 —
K19 R14 b -
s "Gl
X7 { [VCC1PO_RDV_DECAP T11 -
L1s 15 _—
e u10 77 68 65 61 €2 61 50 pPp3y3 S0
19 u1s PRUBEBBERY
19 vii
so1-563
uis
is 19) b1 SVR input to RR - 1100 mA EDP TKT
a
vi7 [8) B2 I 13 - TBT_PWR_REOQ_L - = TBT_EN_CIO_PWR_TL @13
s > 11 POC input to RR - 150 mA EDP 02945
Pull-up (S0) on PCH page
wid VCC3P3| | na Isolated to reduce noise from SVR P (50) pag DMNSLO06VK-7
24 _PP1V0O5_TBT V5
8 wa
K9 — PP3V3 TBTLC 17 15 23 24 65 — PP3V3 S4 TBT >3 24 25 42 65
C2910 * C2911 * L14 VCC3P3_LC| Y5 - o 3.1 W (Dual-Port)
1.00F —— M15 | |ISVR_VCC1PO 2.4 W (Single-Port) C
iy 2 M7 13 C2970 * C2950 * C2953 ¢ EDP: 1.25 A
" 0201-1 P17 H15 1.0UF —— 10UF —— 10UF
y — o S a3 a3 PLACE NEAR-C2953.1+1mm
CRITICAL 7 0201-1 0402-1 0402-1 2
L2920 a4 VCC3P3_RDV_DECAP| | 118 1 XW2960
680NH-30%-3.6A-35MOHM a s o Nis = s
'VR__IND —
1900 mA EDP ) | m > PlVOSTBT SW B3 = R18 !
sM W10 PP3V3_TBTRDV PP3V3_S4 TBT F
= =0.38
C2923 ! Cc2922 ! Cc2921 C2920 * SWETCH, NODE=TRUE 55 [SVR_AMON MIN-NECK WIDT MIN-NBCK WIDTH, "
NC X—
10UF - VOLTAGE=3.3V 1 1 1 VOLTAGE=3.3V
ot CRITICAL 250 oo Cc2980 c2981 C2960
6.3 —/— 1.0uF 1.0UF 1.0UF —— —
v o, D2920 a2 G20 —= ;00 ou ouF ——
0402-1 0402-1 0402-1 0402-1 s0p-323 A24 G6 , 6.3V 6.3V
XSR =9
NSR1020MW2T1G s P 0201-1 1 0201-1
AR20 H21 9 9 e
A2z u23
ans J14
= AB11 Ji6
AB17 720
ac1o K13
ac1z K21
ac1a K23
a
acie L12
Z
AC18 U L20
ac20 M3
aczz M21
aca M23
s B
acs N1z
21 N6 65 42 25 24 23 _PP3V3 S4 TBT
" "
o lvss vss| [uzo e SMC DELAYED PWRGD TBT POC" Power-up Reset
c1o 13 o
c12 P21 30 20 24 18 17 3% 13 13 11 8 _PR3V3 SO ’
-y s VRUBEIBERS
CRITICAL w 1 C2990
=C 2 R2995' Q2995 rsa 'R2990 R2992" o 0.1uF
cis R12 100K , DENL006HA-3 100K 100K T i
2
o p % aom p 02990 i
e SYM_VER_3 e e TPS3895ADRY
c20 R20 201, %® - , 201 201, uson
c22 13 TKT Push-pull output
<22 | ©n a 1 4
2 .. = D TBT POC_RESET L - TBTPOCRST MR L ENABLE SENSE_OUT] TBT PWR_ON POC_RST L oo 2
ca T21 o__TBTPOCRST SENSE 3 _|SENSE cT S TBTPOCRST CT e
s B :
€2995 ¢ R2991 o C2991 @
Ll Ll 24.9K 0.001UF
23 uie 120w sov
&4 Vi3 " i wonecem 2
F11 v21
F13 v23 o
1o v Vth = 2.508V nominal Delay = 4.04ms nominal
F17 vi1
19 v13
F21 vis
23 v17
ES Y19 SYNC _MASTER=J44 SYNC_DATE=08/12/2013 A
w ————
) v21
£ ¥23 Thunderbolt Host (2 of 2)
o "
= <SCH_ NUM>|D
Apple Inc. | <SCH_NUM>
UTETS
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 29 OF 120
II NOT TO REPRODUCE OR COPY IT
EDP current / power consumption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 24 OF 78
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Page Notes

Power aliases required by this page:
- =PPVIN_SW_TBTBST (8-13V Boost Input)
- =PP15V_TBT_REG (15V Boost Output)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

68 65 58 52 51 40 _PPBUS_G3H
8-13V Input
Changes required

SI8409DB:

vds (max): -30V

Vgs (max): +/-12V

Vgs(th): -1.4V

Rds(on): 46mOhm @ 4.5V Vgs
Id(max): 3.7A @ 70C

65 PPVIN SW_TBTBST

Thunderbolt 15V Boost Regulator

CRITICAL

L3095
3.3UH-6.5A

YL

TBTBST_BOOST

MIN_LINE_WIDTH=0.5 mm

for 2s.

R3080°
289 1. C3080

MIN_NECK_WIDTH=0.25 mm

Voltage not specified here,
add property on another page.

PIMBO63T-SM

DIDT=TRUE

5 mm

TBTBST_ SNS1

5%
1/16W
MF_LF ion
402, 402
TBTBST PWREN DIV_L
1
R3081
330K

5%
1/16W
MF-LF

402,

DMN32D2LFB4
DFN1006H4-3

26 23

Second FET needed for
dual-port designs.

R3091’ :
200k 5 SNEEE R3089
116w VIN (— 54
freess L SW 17200
02, = CRITICAL r
<R1> 0201, PWRDTS
TBTBST_EN_UVLO 25 s “
[EN/UVLO 3080 SNs TRTEST SNS2
LT3957 sns2 2 XW3095
TBTBST_INTVCC 28 |INTVCC oFN sM
2 % 1
1 TBTBST VSNS
. TBTBST VC 30 e N
R3093" Ne| [ 18 ne R3095
1 C3086 1 c3087 Toon TBTBST_ RT 33 |RT 35 1 C3088
— 68PF e 36
i T3 e
X5R-CERM COG-CERM M TBTBST_SS 32 s
04 a0z 5 S <R
a>
1
FBx| 31 TBTBST FBX a €3095
34 IsyNC ]
%
R3094' NO STUEE R3006%| | Fotrma
C3092 ¢ 26 7% 1 C3094 1 C3089 A CASE-DIL.
2.20F —— 7K 0,,33UF SGND GND — tooer )
208 1/160 os, 4 X Sov
pR— we Ly ? cEmixs BEEE HEIEEIEE ? e
= N 102
<Rb>
: GND_TBTBST SGND Rb

CRITICAL

D3095
PDS540XF

UVLO(falling)
UVLO(rising)
UVLO

1.22 * (R1 + R2) / R2
UVLO(falling) + (2uA * R1)

4.55V (falling), 4.95 (rising)

" MIN_LINE_WIDTH=0.5 mm

MIN_NECK_WIDTH=0.25 mm

PLACE_NEAR=C3095.1:2 mm

— 33UF-0.060HM
200

PP15V_TBT

26 27 65

Vout = 15.47V

Max Current = 2A?
FREQ = 480KHZ

NO STUFF
1 C3097 1 C3099
'— 10UF 0.001UF

108
, 5oV
XTR-CERM
0402

VOLTAGE=0V
SGND shorted to
GND inside package,
no XW necessary.
J .E' Q3088
DMNS5L0O6VK-7 1
> [ sor-se R3088
+— 330K
116w
o frnid
s "7 Gl: Max vgs: 10V , oz
TBTBST SHDN DIV S
‘R3087 3‘ 03088
330K DMN5LO6VK-7
16w >t | sorses
e —
s "7 G|s
17 24 36 37 72
BATLOW# Isolation
PP3V3_S4 TBT
03000 23 20 a2 65
DMN32D2LFB4 al
DEN1006H43 ©
SYM_VER_3
- F-3 Pull-up on RR page
36 15 (TN)—EBM _BATLOW L Q-I—KT «a TBT BATLOW L oD 2 25

~ — TBT BATLOW L 23 25

—— MAKE_BASE=TRUE

Vout = 1.6V * (1 + Ra / Rb)

SYNC DATE=08/12/2013
————

ISYNC MASTER=J44

Thunderbolt Mobile

Apple Inc.
<)

Support

m<SCH NUM>
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17 16
68 63

V3P3 must be S4 to support
wake from Thunderbolt devices.

3.3V/HV Power MUX

26 _PP3V3 S4 TBTAPWR

15 13 11 8 _PP3V3 S5
880 55 56 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRITICAL IHVSO  890mA  830mA  930mA 15V, 12W mini C3220 !
c3287 ', 1 c3281 (assumes 15V, minimum) 20 1)
100UF J IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0.10F —— SIGNAL_MODEL=TBT_MUX
208 —— 10% 16v
a2 2 XSR-CERM KRNy
CROLY-TANT 603 0301 PP3V3 S4 TBT?gPYZMR 26 GND_VOID=TRUE CRITICAL
19 v3p3outl 18 20 MM Both C's) -4
20 | Jv3e3 NI = CBTL05024
65 27 25 _PP15V_TBT I 12 PP3V3RHV_S4 TBTAPWR 74 68 TBT A D2R N<1> | (208 av 201 2R C . HVQFN24-COMBO 15
= —XSR- TBT A D2R C N<1> - TBT A CIO_SEL
15,757 max l s our[14 T Lo i e BT A D2R Pel> e B T8_ER2 c10.5 >
I 7 )VHV VOLTAGE=15V 1 L NI 74 68 TBT A D2R C P<1> TB+ AUXIO EN| 2¢ TBTDP AUXIO EN ams >
208 av 201 ]
C3215 * 1 C3210 CRITICAL €3285° 1 C3286 €3211 I CERM-X5R-1 pp_PD| ¢ TBT A DP_PWRDN -
0.1UF —— —— 10UF 0.1UF Cc3230 e
2.90F 0.1UF v fp— 05, DP TBTPA AUXCH C N | 74 DP_TBTPA AUXCH N AUX-
10% 16V 6.3V 25V 74 zz< Ez > 108 16v. 2 23
KsR-Com 2 2 237 CD3211A0RGPR Ks-CERM 2 2 ciru-xsn kor 1+ 23 ETy_DP_TBTPA AUXCH C P 0.1UF jsk—csg?m 74 DP_TBTPA_AUXCH_P AUX+ (1PU) AUXIO-! TBT_A_D2R1_AUXDDC_N 26 74
CeRy xR QFN 1 1 S (1pp) AUXIO+| 22 TBT A D2R1_AUXDDC_ P 26 70
|—| Tor 16V
16 lenavy FauLTz| 4 . XSR-CERM 20(@Ty—DP_TBTPA DDC DATA 4 _|pbpc_paT TBT: RX_1
0201 ] &
DP_TBTPA_DDC_CLK 5
61 60 27 10 [TM)—S4 PWR EN 5 |En ISET_V3P3| 8 s | TBTAPWRSW ISET V3P3 > D DDC_CLK
25 23 (I TBT A HV_EN 11 lgv_EN ISET_ SO0 10 6e TBTAPWRSW_ISET SO 23 (oUT} TBT A CONFIG1 BUF CA_DETOUT CA_DET| '8 TBT A CONFIG1 RC 26
6 a6 27 CID—BM SLP S3 BUF L 17 |so ISET S3] 9 es| TBTAPWRSW ISET S3 C3232 1 2
— 74 23 [TNy—DB_TBTPA ML C P<1> Sov 6.3V 74 DP_TBTPA ML_P<1> Dp+
TBTHV:P15V TBTHV:P15V 0. X5R 0201
GND THRM| 74 23 (I)—DB_TBTPA ML C N<I> 74 DP_TBTPA ML _N<1> oy
7 S PAD R3210° ‘R3211 ‘R3212 €3233 1]z DPMLO+| 19 DP A LSX ML P<1> e 7
12V: See 208 6.3V
bl B el sl ] ] 22.6K 22.6K 36.5K XsR 0201 DPMLO-| 20 DP A LSX ML N<1>
bl Al below % 1% 15 R 020 a TBT A LSTX LsTX e
1/20W 1/20W [mavg TBT A LSRX LSk TBT: LSX_A_R2P/P2R (P/N)
M M ==
201, 5201 5 201
s TBTAPWRSW_ISET S3_R <RV3P3>
TBTAPWRSW_ISET SO R 22 (oum—DE TBIPA HPD HPDOUT npp -l TBT A UPD 28
TBTHV:P15V TBTHV:P15V . ) GND_THMPAD
R3213' R3214 Single-fault protection "
X R . ]
25 6% 23 6% requires two R’s per HV
1% 1% ISET Sx with CD3210.
1/20W 1/20W .
M s Single R on ISET_V3P3 OK. J_
201, 2201 -
<RHVS3> <RHVSO0> ILIM = 40000 / RISET -
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD, LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,5MD, LF R3211,R3214 TBTHV:P12V CRITICAL
- : Thunderbolt Connector A
Nominal Min Max L3200
THVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
1 2 PP3V3RHV_S4 TBTAPWR F
0603 HIN LINE WID
MIN NECK_WIDT
VOLTAGE=T5V TBTACONN 1 C
C3200 MIN LINE WIDTH=0.38 MM
0.010F — IDTH=0.20 MM GND_VOID=TRUE
1 TBTACONN 20 RC 2 (0-18.9V) C3205
X7R-CERM 0.01UF
04 108
25v
XSR-CERM
0.01UF G200 GND_VOTD=TRUE
GND_VOTD=TRUE T CRITICAL (Both C’s)
2
(Both C’s) X7RCERM . A X . C3270 1|
C3274 1] ]2 TBT Dir DP Dir o DP Dir TBT Dir . 1nm A R2D P<O> 0.220r 1208 v 1 TBT A R2D_C_P<0> Peuu R
= .
74 o6 25 (@UT—IBL A D2R P<0> o.a70m 1 [2oe v o1 1 74 68 TBT A D2R C P<0> - - J_ = = BT A R2b N<Os C3271 L ;‘5“ 0201 TBT A R2D C N<0> am= e
74 68 23 TBT A D2R _N<0> ) CERM-XSR-1 74 6s TBT A D2R C N<0> P = bl ot | [0 5.5v
1L_C3275 1|2 I - - - TBT: TX_0 XsR 0201
1= 201 GND_VOID=TRUE GND_VOID=TRUE -
0.47UF CERM-X5R-1 N N TBT: RX 0 IELD PINS TBTACONN 7 _C
R3294 R3295 - HIN LINE WIDTH=0.38 MM GND_VOID=TRUE GND_VOID=TRUE
X x J3200 MIN NECK WIDTH=0.20 MM GND_VOID=TRUE N N
ss 5 M 44 VouERGET1S2Y (0-18.9v) C3206 * R3270 R3271
17200 1/20% DP—J . 470K 470K
ur ME B2 F-RT-TH GNDO 0.01UF st 5%
201 201 O C 108 1/20W 1/20W
2 2 Bdly 1 ML_LANEOP () 25V 2 s uE
No_xNET_COMNECTION-TRUE No_XNET_CONNECTION-TRUE 56 | C CONFIG - xoR-cR L0 201
o O CONFIG2 ML_LANEON 0,
B
DP_TBTPA ML C P<3> €3278 e DP TBTPA ML P<3> 10 o GND1 o]
2 (I 0.220r 11288 o3¢ 1 23 P - = O ML LaNE3p ML_LANELP o - - DP_A LSX ML _P<1> 26 74
<3> < B -
74 23 [(TMy—DE_TBTPA ML C N<3 . ©3279 N : 74 DP_TBTPA ML_N<3> . PG - O Mr_rawe3y ML_LANEIN g - - DP_A LSX ML _N<1> 26 74
1 208 6.3v Bld | 5 GND3
0.220F X5R 0201 TBT: Unused B16 TBT: LSX_R2P/P2R (P/N)
O AUX_CHP ML_LANE2P ()
1 1
R3279 R3278 :;z O AUx_CHnN ML _LANE2N o
470K 470K o RETURN o
17208 PORT B GND_VOTD=TRUE
201 (Both C’s)
2 SHIELD PINS /
£3272 S TBT_A_R2D_C_P<1>
> vl
334432 0.220r 11350 5537 am > e
- @=—2 e TBT A R2D P<1> 5 T TBT A R2D_C_N<1> ames e
= 74 6s TBT A R2D N<1> #—B_| |_ .
- - 0.22UF ARt
—4 TBT: TX_1
74 26 “TBT_A D2R1 AUXDDC P - 514-0876 = = GND_VOID=TRUE GND_VOID=TRUE
74 26 _TBT_A D2R1 AUXDDC N - ]R3272 ]R3273
TBT: RX_1 470K 470K
: 5% 5%
— 1/20 /20
26 _TBT A HPD . e s
5201 , 201
26 _TBT A CONFIG1l RC 103202 DP Source must pull
2: ¢oum—IBL A CONFIG2_ RC o 0.01UF down HPD input with
2 10 greater than or equal 470k R’s for ESD protection
R3252' R3251 R3241 Straa to 100K (DPvl.la). on AC-coupled signals.
€3294 1 1 C3295 R3
1M 1M 330PF —— —— 100K .
5% 5% S p—— 5% = Sink HPD range:
17200 1/200 198 198 1/200 X
uF s X7R-Coan 2 ER M High: 2.0 - 5.0V
201, 5201 Contt 5201
Low: 0 - 0.8V
m J44 SYNC DATE=08/12/2013
—————
Thunderbolt Connector A

Apple Inc.
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29 26

18 17
77 68

16 1
65 61

3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

. PP3V3_S5

27 _PP3V3 S4 TBTBPWR

1311 s
35 36 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRITICAL s 1
N N N 1 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum) C3320
c3387 ', C3380 C338 0.1UF —— - -
100UF J IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) B rp— SIGNAL_MODEL=TBT_MUX
-1 6
S At xsr-cERN 2 VDD
POLY-TANT X5SR-CERM PP3V3 S4 TBTBPWR 27 GND_VOID=TRUE 0201 CRITICAL
CASE-B2-SM 0201 g
19 o v3p3ouT| 18 (Both C’s) = csgiﬁszoou
20 | Jv3r3 C€3377 ||z =
5o 26 25 _ERLSV_TBT 12 e IBT B _D2R Nel> 0.a7ur 112 201 TBT B D2R C N<1> 7 amzeon 15 __TBT B CIO SEL
. CERM ){5“_) 7468 TB- TB_ENA]
15.75V Max ) 6 OU'I( 14 NBoR 74 68 TBT B D2R P<1> 3376 nE A — ~«  TBTDD AUXIO EN < =
[ 7 )VHV VOLTAGE=15V L_C | B = 74 68 TBT B D2R C P<1> TB+ AUXIO_EN| = — am 2 2
T
C3385 1 C3386 1 C3311 0.47U0F CERM XSR—] DP_PD| & TBT B DP PWRDN
C3315 * 1 ¢3310 CRITICAL om L L5 e — <D~
0.1UF OUF 0, 10F C3330 I 2 74 DP_TBTPB_AUXCH N ! |aux-
4.7)%1: 0.1UF 08 T T 20, T 74 23(ETy—DE_TBIPB AUXCH C N Tor 16V B 2
25v CD3211A0RGPR X5R-CERM 2 2 CERM-XSR 2 ¥sr - DB TETPE AUXCH C D 0.1UF X5R— csg?m 73 DP_TBTPB_AUXCH_P AUX+ (1PU) AUXTO-! TBT_B_D2R1_AUXDDC_N 27 74
xsR-cERy OFN 0201 0402 202 74 3By C3331 (1pp) AUXIO+| 22___TBT B D2R1_AUXDDC_P 21 7
o 6’
16 |lenavy FauLTz| 4 . 1UF xs; CELMV 25 BTy DE_TBTPB DDC_DATA 4 Ippc_paT TBT: RX_1
DP_TBTPB_DDC_CLK >_IDD LK
61 60 26 10 [Ty S4 _BWR EN 5 [en ISET_V3P3| 8 s | TBTBPWRSW ISET V3P3 » @ c_C
25 23 (I TBT B HV_EN 11 lgv_EN ISET_s0 10 TBTBPWRSW_ISET SO 23 (oUT} TBT B CONFIG1 BUF 16 |cA_DETOUT CA_DET| '8 TBT B CONFIG1 RC 27
PM_SLP_S3_BUF L 17 ISET 9 TBTBPWRSW_ISET S3 C3332
o1 a6 26 [T SO SET_S. - 7 23 [TMy—DB_TBTPB ML C P<1> Sor eIV 74 DP_TBTPB_MI, P<1> 11 |pp+
TBTHV:P15V TBTHV:P15V -22UF XSR 0201
GND THRM| 74 25 (T¥)—DB_TBTPB ML C N<1> 74 DP_TBTPB_ML_N<1> 10 Ipp-
BAD 12v: s R3310° 'R3311 'R3312 C3333 DPMLO+| 19 DP B LSX ML P<1> 21 7
b B B 1 I IS Vi See 22. 5K 22 6K 36 5K 0.22UF xgk o301 1 DPMLO-| 2° _DP B LSX MI, N<1> 27 74
below D LBT_B _LSTX LSTX (20) TBT: LSX A R2P/P2R (P/N
llzow llzow llzow BT B LSRX 3 |LSRY (xom : A ] ( )
201 201 201
TBTBPWRSW_ISET_S3_R <RV3P3>
DP_TBTPB_HPD 12 17 __TBT B HPD
s TBTBPWRSW_ISET SO_R R i HPDOUT HPD) 2
TBTHV:P15V TBTHV:P15V . ) GND_THMPAD
R3313' 'R3314 Single-fault protection 1. .
. R o ] g
22 6% 226k requires two R’s per HV
1% ISET Sx with CD3210.
17200 llzow .
uF Single R on ISET_V3P3 OK. J_
201, 20] -
<RHVS3> <RHVSO> ILIM = 40000 / RISET -
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD, LF R3310,R3313 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,5MD, LF R3311,R3314 TBTHV:P12V CRITICAL
- : Thunderbolt Connector B
Nominal Min Max L3300
THVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
L 2 PP3V3RHV_S4 TBTBPWR F
0603 WIN LINE WIDT
MIN NECK WIDT!
_NECK | TBTBCONN 1 C
C3300 * vorTRaETISY R3301 WIN LINE WIDTR-0.38 T
0.010F —— B IDTH=0.20 MM GND_VOID=TRUE
108 TBTBCONN_20_RC 1 2 (0-18.9V) C3305
X7R-CERM 2 0.01UF
04 108
25v
X5R-CERM 2
0.01UF G50 GND_VOID=TRUE
GND_VOID=TRUE T CRITICAL (Both C’s)
2
Both C’s St C3370 1|
( ) 0402 TBT Dir DP Dir o DP Dir TBT Dir | [20+ &3y L_TBT B R2D C P<0> eu ENIRA
TBT B _D2R_P<0> €3374 e TBT B D2R C P<0> o= 21 co TBT B R2D P<0> 0.220F ¥SR 0201 ppp B R2D C_N<0>
74 8 23 COUT} BT B DR Ne<Os 0.47ur 1208, Ay 2011 et BT B DZR G NeOs = o= J_ - & 7165 TBT B_R2D N<0> C3371 | |2 ) 23 o0 74
74 68 23 . C3375 Lz : 74 68 - - = TBT: TX 0 0.220r 11238 &3V
2 201 GND_VOID=TRUE GND_VOID=TRUE —
0.a7ur 1 CERM-X5R-1 - N . TBT: RX 0 SHIELD PINS TBTBCONN 7 _C
HIN LINE WIDTH=0.38 MM D_VOID=TRUE D_VOID=TRUE
R3394 R3395 J3200 NN NECK WIDTH-0 50 M anp_vorp-rRUE [Sp-vorbIRY Sp-vorpeIy
1K 1K VOLTAGE=18.9V 1 R3370 R3371
5% 5% MDP-J44 (0-18.9V) C3306
17200 1/200 0.01UF 470K 470K
M M B2 | 5 gpp F-RT-TH GNDO o |AL . 5% 5%
201, L300 " o taneos O] A3 38 3200 1200
uE uE
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE ag [ O CONFIGL — OTas XSR-CERM , 201 , 201
a8 O CONFIG2 ML_LANEON 0, a7
D1
DP_TBTPB ML C P<3> C3378 e DP_TBTPB_ML_P<3> Al0 O enp2 e C A9 ) DP_ B LSX ML P<1>
e D . 0.22ur 11298 &3V L 2 . G - 0 O MrL_raNg3p ML_LANEIP o Tl o= o= o 27 74
2 (I DP_TBTPB_ML_C N<3 . C3379 N ! 74 DP_TBTPB ML _N<3 . Py - O ML_LANE3N ML_LANEIN o - - DP_B_LSX ML N 27 74
1 [Z0s 3w A% Lo enpa GND3 o A13
0.220F X5R 0201 TBT: Unused A16 INE) TBT: LSX_R2P/P2R (P/N)
O aux_chHp  ML_LANE2P o
R3379'| ['R3378 22810 aux cmy  Mp_maNeaw o AL
A - A
470K 470K 010 pe_pwr RETURN o 9
/20 .
17200 PORT A ) fn;ni;mc-mm)z
201 O s
SHIELD PINS
£3372 S TBT_B_R2D_C_P<1>
44433 o.2zor 1M am-
o @ 7¢ 62 TBT B R2D P<1> TBT B R2D_C_N<1> 23 68 74
L o= o= > n 1|2 am
= TBT B_R2D N<1>
L - -t 0.22UF [T
7 2 _IBT B D2R1 AUXDDC P - 514-0876 = TR TX L EU [p—
74 27 _TBT_B_D2R1 AUXDDC_N - ]R3372 ]R3373
470K 470K
TBT: RX_1 5% 5%
2; _TBT_B_HPD o e e
5201 , 201
27 _TBT B _CONFIG1l RC 103302 DP Source must pull
. o TBT B CONFIG2 RC _ 0.01UF down HPD input with
i greater than or equal 470k R’s for ESD protection
2
N N N Straa to 100K (DPvl.la). on AC-coupled signals.
R3352 R3351 ©3394 1 C3395 R3341 £
1M 1M 1 1 100K -
5% 5% 330]1:1: —— —— 330PF 5% = Sink HPD range:
17200 1/200 198 198 1/200 X
o ue X7R-Caoy 2 ER - e High: 2.0 - 5.0V
2 2 o201 2 2 Low: 0 - 0.8V
m J44 SYNC DATE=08/12/2013
————
Thunderbolt Connector B

Apple Inc.
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§'_PP3V3 SO
5

DDC Crossbar

Only necessary on dual-port hosts.
On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC.
NEVER SEND AUXCH THROUGH CROSSBAR!

R3451

2.2K
1%
1/20W

ME
2201

R3452

2.2K
1%
1/20w

ME
5201

R3453

2.2K
1%
1/20w

ME
5201

R3454

2.2K

1%
1/20w

ME
2201

DDC Pull-Ups

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

DP++ spec violation, should remove!

NOTE: Only DDC_DATA is sensed, so DDC_CLK
pull-ups are unstuffed.

DP_TBTSNK1 DDC_CLK Yes s I

DP_TBTSNK1 DDC_DATA D o
DP_TBTSNKO_ DDC_CLK Yeu RH
DP_TBTSNKO_DDC_DATA D

b 1.C3480
R3485' g g R
took ¢ &
/201 U3400
201, TS3DS10224
16 {ENA oFN
26 (5OT}—DB_TBTPA CLK lonar SRTTICRE Gupara 20
26(ETy—DE_TBTPA DATA 2 | INA- ouTAl-| ?
OUTAQ+| 18
ouTao-| 17
1% |'sar SAO| 15
2 [ENB
DP_TBTPB CLK 3 | INB+ oUTB1+| °
DP_TBTPB DATA 4 | INB- ouTBl-| 7
ouTBO+| ®
ouTBo-| 2
TBT_DDC_XBAR_EN 12 |sp1 s SBO[ !
a ]
G
5 &
3485 - -
DMNSLogxg;Z INA == OUTAO, INB OUTBO “
INA == OUTBO, INB OUTAO
s|G e

> D TBT_DDC_XBAR_EN_TL

-

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

__TBTBST PWREN_L g, s

03485 |2l

DMN5LO6VK-7
SOT-563 |<}-
—
s
L[5t
27 23 (I TBT_B_HV_EN

SYNC DATE=08/12/2013
————
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DDC Crossbar
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PCIe Wake Muxing

56 27 26 18 17 16 15 13 11 s _PP3V3 S5
37 66 &5 61 60 39
'R3561 C35601
100K 0.1UF ——
3% 613V
1720w CERM-X5R 2
L 561 0201

72 s _AP_PCIE WAKE_L

5

vee
CRITICAL
U3560 s
NC7SB3157P6XG
sc70
VER-3 BO
B1
GND

SEL | OUTPUT
L PCIE _WAKE_L (BO)
H AP_SOIX WAKE_L (Bl)
6 AP _SO0IX WAKE_SEL am e
3 PCIE_WAKE_L o1k REICIIRE]
1 _AP_SOIX WAKE L oD 1o

NOSTUFF
= R3560 BLUETOOTH
0
= 2 65 65 64 63 60 42 30 37 34 10 _PP3V3 S4
5%
1/20W <
0201
1
- €3510 SMC_PME_S4 WAKE_L
0.1UF
VDD —_ 10%
% NO_XNET_CONNECTION=TRUE
U3510 2 CERM-xXSR
U o B ¥
DFN  pp 2| 6 USB_BT P
crITICAL - D ormogeni-3
DM_2| 7 USB_BT N - w
71 63 USB_BT_CONN_P 10 | pp — @ 14 71
DP_1f 2 1
7 63 USB_BT CONN_N 9 | pM =X NC
DM_1 1 BT WAKE
OE* : 3 L -
'R3512
spt PM _SLP S4 L Yes JERURERCIS 15K
SIGNAL_MODEL=BT_MUX 13
- - GND 1/20W
© SEL IOUTPUT MF
, 201
L BT_WAKE (1)
H USB_BT (2) 1

34 36 38

SYNC_MASTER=J44

SYNC DATE=08/12/2013
————

WIRELESS SUPPORT

Apple Inc.
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OOB Isolation

PP3V3_ SOSW_SSD

65 41 30

SYNC DATE=08/12/2013
————

BYPASS=U3710:5 mm
HE R Ehy 'C3718
0.1UF
108
, 1oy
PLACE_NEAR=33700. 1 3mm KsnocRm
CRITICAL CRITICAL
L3700 rawvcicos (| -
FERR-26-OHM-6A soT891 2 SMC_OOB1 R2D L am
s 41 30 _PP3V3 SOSW_SSD (Y Y Y L PP3V3 SOSW SSD FLT ‘/U”w
MIN LINE WIDTA-0.6mm o8 A
0603 MIN NECK _WIDT!
. VOLTAGE=3.3v e
€3701 1 €3702 T
0.1UF 0.1UF
10% 1 1
15 R3701*| R3700 Xe
145044
xoR-cem 51450449 100K 100K =
CRITICAL 1% 1%
PLACE_NEAR=13700- PLACE_NEAR=L3700.1:1mm 17200 17200
= J3700 201, 201 38474841 42 12 41 PP3V3 SO
SSD-GS3 ? REE R
lGND_voID F-RT-SM  Gnp_vorp
e ol BYPASS=U3711:5 mm
1
2lo o 52 SMC_OOB1_R2D_CONN_L ng{,g 1
2lo o2 SMC_0O0B1 D2R CONN L 198
4 XSR-CERM 2
O — 0201
5 0o O 50 SSD_PCIE_SEL_L @ 16 CRITICAL
‘1o o 49 SSD_DEVSLP am s - s 74LvC1G08
B R P 1o ot SMC PWRFAIL WARN L am = : sore9t
SSD_RESET CONN_L 8 o o a7 SSD_PWR_EN I 15 20 60 61 U371l K SMC_OOB1 D2R L o 36
NC_SSD_MFG_RSVD °1o L ! 08
n
70 60 12 [Ty BCIE SSD R2D C N<3> C3710 1| |2 cnp vorp=rrue 1G5 ot CS "
0.1ur | [ 0% 16V xsmecmmx 0201 ] |, . PCTE SSD_R2D N<3> s 13 | 5 o |45 meos | PCIE SSD D2R N<3> oo 22 60 70
70 66 12 (TTy—BCIE_SSD_R2D C_P<3> c3711 1 | |2 cnp vorp=rrue 70 68 PCIE_SSD_R2D_P<3> rroe 12 | 5 o |44 mop | PCIE_SSD D2R_P<3> oD 12 60 70 NC
0.10r |00 Tev xsm-cemw 5201 - T =
: O O
70 65 12 [T PCIE SSD R2D C N<2> C3712 1| |.2_owp vorp=True 70 68 PCIE SSD R2D N<2> moe_ 14 | 5 o 42 prup PCIE SSD D2R N<2> 0, QUK SMC_PWRFAIL_WARN_L:
0.1gp | [10% 36V wsR-cERM 02001, porp sSD R2D P<2> e 15 | 5 |4 mos | PCTE SSD D2R P<2> BT 12 o0 70 There is 10k pullup on the SSD, its OPEN drain on SMC.
70 60 12 (TWy—BCIE_SSD R2D C P<2> c3713 1| |2_owp vorp=True LLH DS
0.10r | [0v 1ev wom-ceRy 5201
70 o8 12 (TTy—BCIE SSD R2D C N<1> c3714 1 | |2 cnp vorp=rrue 7y o
0.1up | [ 0% 16V xsR-ceRx 9201 ] ., 4 PCIE SSD_R2D_N<1> oo 18 | 5 o 1% mos | PCIE SSD D2R N<1> oD 12 6a 70
70 65 12 [T PCIE SSD R2D C P<1> C3715 1 || 2 cnp vorp=rrue 70 68 PCIE SSD R2D P<1> o 10 | o 37 rrue PCIE SSD D2R P<1> o 12 66 70
0.10r | [0v 1ev won-ceRy 5201 > %
. O O
70 65 12 [T PCIE SSD R2D C N<0> C3716 1| |2 onp vorp=rrue 70 68 PCIE SSD R2D N<0> roe 21 | o 35 rrup PCIE SSD D2R N<0> Ty 12 58 70
o.1ur | [ 0% 16V xsmecmmx o201 70 6 PCIE_SSD_R2D_P<0> o 22 | 5 o |3 meos | PCIE SSD D2R P<0> oD 1z <0 7o
70 60 12 [TTy—BCIE_SSD R2D C P<0> c3717 1| |.2_onp vorp=rue 315 ol
0.qup | [10% 1ev wsm-cemw o201 SSD_CLKREQ CONN_L L
25 32
O O
w15 ol PCIE CLK100M_SSD N Vo RERD
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2716 o2 PCIE CLK100M SSD P Veus JURIRL
3 P T
g ol
55 O C 60
Supervisor & CLKREQ# Isolation se 1o oder
57 62
Delay = 55ms - O O .
O O
PP3V42 G3H s
PP3V3_SOSW_SSD 30 a1 6 Gleseg TR s e l
. | E CRITICAL ' C3740 =
R3740 R3741 So)
100K 232K % .
o W 740 . Gumstick3 Connector
17200 17200 crRM
e ue SLG4AP0O16V
2 2 TDFN
P3V3SSD_VMON SE
SSD_RESET I, am e
SSD_PWR_EN @ 15 30 60 61
SSD_CLKREQ L oo
'R3742
100K
18
17200 .
e
, 201
ISYNC MASTER=J44

SSD Connector

Apple Inc.
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PP1V8_CAM , 5,
L3902
1.0UH-1. 6A—55MOHM NQSTUEF NQSTUEF NQSTUEF
op1 BYPASS=U3900.K13:2.54MM ou 6A-55M0 1R359E]‘)0 1R39E]‘32 1R39E]‘34
75 32 3 V35 _CAM _ 1YY Y L2 P1v35_CAM SRVLXD_ PHASE ., 100K 100K 100K
B R = e i i 1
VOLTAGE=I.35V 1.3906 1 21 C3922 C3923 C3924 C3912 C3913 PLACE NEAR=U3900.K13:4MM %giow up2ow up2ow
— 201 201
22NH 20% 2 2 2
PP1V35 DDR CLK 1YY Y Lz ?’( 2 éf}?ﬂ‘"’l—xSR % §V éEém‘/’x X5R |2 2 %R’ PP1V8 CAM ¢CAM_RAMCFG2 31
[ MIN LINE WIDTH=0.6MM ’ 62611 0201 8361-1 402 = CAM_RAMCFG1
MIN] NECKWIDTH 0.2MM 0402 31
U3900 VOLTAGE-T-35Y 103900 I ' ' 'R3920 CRM_RAMCFGO »
BCM15700 go.luF = . GND_CAM PVSSD 100K B B B
r5n L8 £ Foow R3931 |'R3933 ['R3935
. svm 3 oF 3 GEhu 13903 5 330K 230K 330K D
CRITICAL 2
J_ N§ ]MIPI AGND Ad — 220-OHM-1.4A g 20" g 20" ﬁzow
= N6 - D4 = | Z 5201 5201 2201
OMIT_ TABLE o4 PPOV675 CAM_VREF, e Y 1Y PP1V2_CAM_XTALPCIEVDD ,, ,, 13901
DDR_VDDIO MIN LINE DT 0603
€10 K4 MI&\I‘NE&ZK?IGD%‘SH 0.2 3931 1.0UH-1.6A-55MOHM
VOLTAGE: =
c7_|)pcIE_GND N4 1 (g31%%7 5 PP1V2, CAM 1YY Y L2 P1lv2 CAM SRVLXC_PHASE .,
0 ERM-X5R 1008
c14 pDR_VDDTO_CK|G5 P4 X ! g31%;0 ! (133090;% ! g319;2 ! (133090;3 ! C31974 1C3975 : C39 14 |» C39 15 PLACE_NEAR=U3900.M13: 4MM
w12 |ewo_avss 020 L3904 1%y 185 2oy, 185 gd%vUF %0'§%IUF o O PLACE NEAR=U3900.M13:2.54MM
ooR_vkee o[ 22001 4n * ggioen | ? glfrom |7 Ggson |2 glfreme |2 Gglocen |7 GgpEoen 2 E ioiv - e
51 GND_CAM_ PVSSC, N13 = . N
P14 cs PP1V2 CAM PCIE VDD_FLT 0603 ) ) ) <
=121 lsr pvssc PCIE_VDD1P2 NN TINE WIDTH=0" 13932 (1 Cc3933 BYPASS=U3900.F6:2 .54l BYPASS=U3900.F9:2.54MM = . GND_CAM_PVSSC,
5 5 N iNE WIDTh=0- oM BYPASS=03900.F6:2.54MM BYPASS=U3900.1,9:2.54MM
VOLTAGE=Y . 2v = O° 1.0UF 10UF BYPASS=U3900.F9:2.54MM BYPASS=U3900.L9:2.54MM
R15 PCIE_PVDD1P2|D9 CE=1. 2V 20%, 208 -
B PP1V2 CAM PCIE PVDD_FLT P 886 [P SERuee
- 402-1
. _GND_CAM_PVSSD, K15 DDR_AVDD1P8[JL MIN LINE WI 1 3
Li2 VOLTAGES . 2V = Uu3900
L13 MIPI_AvVDD1P8| L7 BCM15700
SR_PVSSD = FBGA
o 1 PRLVE AN MIPI_CLK P 7 SYM 1 OF 3
L15 PLL_vDD1P8| D6 MIN-NECRWIDTH=0 - SMM 7s 68 22 [T P7 MIPI_CP_CLK DEBUG_00| B11 TP _CAM TEST MODEO
- VOLARCEST B : c3919 C3918 [*C3916 |*C3917[1C3910 [1C3951 75 e 5 > MIPT_CLK_N 87 Jurer owcrx  CETTICRL - besuc oif c¢ TP CAM_TEST MODE]
a1 oTp vDD3P3|D7 (=PP3V3_S3RS0_CAMERA)  pypass=u3900.D7:2.54MM 0 1UF 120%001%* go%lUF ig()%OOPF go'l F go'§1UF — pEBUG_02| B14 TP_CAM TEST_MODE2
26 - 2 CERM XSR |2 X7R-CERM |2 QERM-XS5R |2 XJR-CERM |2 QERM-x5R |2 cmu‘/’x X5R 75 o0 32 gy MIPI_DATA_P P8 lu1PI_DPO DEBUG_03| 215 TP_CAM IV _JTAG_TCK
BE M14 1C3938 0201 0201 0201 0201 0201 75 60 32 [T MIPI_DATA N R8 [MIPI_DMO DEBUG_04| E11 TP_CAM LV _JTAG_TDI
Dl SR_VDD_3P3C M15 1é)%OOPF BYPASS= U3900l 1:2.54MM J BYP, y 2 ) J— DEBUG_05) E19 TP CAM LV JIAG TDO
D5 I N15 ——(4:39U 8 2 ﬁZ%ECERM NI U3gyoP0Astlj2.54l%l‘§s ?Bgs?gAg‘s?—uwsoa{.Mnsjz.smm o NCXEE MIPT_DP1 DEBUG_06| F11 TP_CAM TLV_JTAG_TMS
- — EO.:’% =43900.17:2.54M8  BYPASS=03900.D6:2.54MM NGB urps_om1 pEBUG_07| F10_TP_CAM LV_JTAG_TRSTN c
G1 H14 2 %8k = XW3900 DEBUG_08[ 3} e
c6 H15 SH 70 32 IR PCIE_CAMERA_ R2D_P B7 [pCIE_RDPO DEBUG_09} G101~
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USB Port Power Switch
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SMC Manual Reset & Isolation

Left shift, option & control keys combined with power button cause SMC RESET# assertion.

Keys ANDed with PSoC power to isolate when PSoC is not powered.
No IPD on OE input pin PP3V3_S4 (symbol error).
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| ni USB_TPAD P 1AAA2n USB TPAD R P TP_P7_7
I 1750w + (PP3V3 S3 PSO
| 201
| 1C4802 1C4803 1C4801
! B_TPAD 134803 B_TPAD_R - %QPOPF - go'%,lUF g0'§7UF
1 e - - 4 - - 2 §80-cErm 2 QERM-x5R 2 gagY
1 S0 0201 0201 402
! 261
| BYPASS=U4801,22:19:
| = Kgs)t%é%%’s’slﬁm%m 22:19:11 mm
|

IPD Flex Connector

CRITICAL

J4800
FF14-18C-R11DL
F-RT-SM

20

;

R4808 ]
PP3V3_S4 1/\/3/\/2 e s PP3V. _TPAD_ N 1 o
1720w NOSTUFE %gﬁfﬁgggig%‘éggfg'zgﬁﬂ » 22_CLKIN 2o
R 1C4808 PO S e . SMBUS_SMC_2_S3_$crl sl g
0.1UF s PP5V_S4_CUMULUS Ao
8%y VOLTAGE=5V_
2 CERM-XS5R MIN NECK WIDTH=0.20MMs 3¢ SMBUS_ SMC 2 S3 $DA L1
CERM- MIN_LINE_WIDTH=0.50MWs &8 DS
68 3a _PSOC_SCLK 7 o
= s 3a _PSOC_MOST 8 o
68 30 _22_SCLK 9 o)
PLACE_NEAR=J4800.4:3MM e 30 _PSOC_MISO 10 o
L4807 e 30 _22_MISO ul g
FERR-120-OHM-1.5A 12 o
8 65 ss _PP5V_S5 - . 2 631 22 _MOST By
0402-LF es 34 _PSOC_F_CS L 14 o
Z2 CS L 15
1C4807 o83 _B2_CS_: o
0.1UF v 22 _KEY ACT L w6l g
igs v 1 PICKB L vl g
2
XSR-CERM 65 34 _42_ HOST INTN Bly
PLACE_NEAR=J4800.4:4MM L |
= 19
R4800'] O
51K
5%
1/20W
MF
2012

34 _BUTTON_DISABLE

04801 ols
DMN5LO6VK-7
SOT-563 |<}-
—
2[a s T
35 37 3¢ [TTy—SMC_LID
NC
04801 |28
DMNSLO6VK-7
SOT-563
slc ™ sty
NC NC

TPAD Buttons Disable

PLACE THESE COMPONENTS CLOSE TO J4800

THIS ASSUMES THERE’S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS WILL BE DISABLE
WHEN THE LID IS CLOSED
LID OPEN => SMC_LID_LC ~ 3.42V

LID CLOSE => SMC_LID_LC < 0.50V

Spare MOSFET symbol

IC | PIN NANE CURRENT R_SNS | V_SNS| POWER

™P102 v+ 10Ua 2.55 KOHM 0.0255 v 0.255E-6 W
8oua 0.204 Vv 16.32E-6 W

3v3 LDO VDD 60MA (MAX) 10 onM 0.6 Vv 36E-3 W
vout 60MA (MAX) 0.2 oHM 0.012 Vv 0.72E-3 W

psoc VDD 8MA (TYP) 1.5 oHM 0.012 Vv 96E-6 W
14MA (MAX) 0.021 Vv 294E-6 W

18V BOOSTER VIN 4MA (MAX) 4.7 oHM 0.0188 v 75.2E-6 W

51850848

Keyboard Connector

51850752

CRITICAL

J4813
e 6u 63 co a2 3a 37 20 29 3y PP3V3_S4 209
514 39 50 3 36 3 33 3 13 PP3V42_G3H | ~
30| o
29| o
e 5 _WS_KBD1 28 3
¢ 5 _WS_KBD2 27 5
e 5 _WS_KBD3 26 §
e 5 _WS_KBD4 25 3
¢ 5 _WS_KBD5 24 5
e 5 _WS_KBD6 23 §
6 5 _WS_KBD7 22 J
e 5 _WS_KBD8 2y §
¢ 5 _WS_KBD9 20 5
e 2 WS_KBD10 E D
¢ 5 _WS_KBD11 18 3
R4814 o 20 WS KBD;% 1; o

113 e 3« _WS_KBD
JA&IM/\/I\!\/Z_‘ o Ws_KBD14 15 g
%EE{! s« WS_KBD15_CAP 14 o
402 s WS_KBD16_NUM 13 o
R4815 e s _WS_KBD17 ﬁ o
0 e 5« WS_KBD18

. _WS_KBD16N 1 2 © aKBDLS 108
176w s 2 WS_KBD20 Es
402 e 2 WS_KBD21 EDS
¢ 5 _WS_KBD22 15
R413K10 o 2 WS_KBD23 DS
o 27 20 gu—SMC_ONOFF L o 1AAAN2 s WS_KBD_ONOFF|L EDS
PLACE_NEAR=J4813.5:5MM 1P 45
Cc48101 ME-LF 65 3a _WS_LEFT SHIFT_ KBD 35
0.1uF 402 « 2 WS_LEFT_OPTION_KBD 7
CERM 2 68 33 _WS_CONTROL_KBD 1 o
) 31_C

— F-RT-SM

FF14A-30C-R11DL-B-3H
ISYNC MASTER=J44 SYNC DATE=08/12/2013
KEYBOARD/TRACKPAD (1 OF 2)

d} Apple Inc.
<)

<SCH_NUM>

<E4LABEL

E

THE
I
I
III
v

NOTICE OF PROPRIETARY PROPERTY:

TH;
PROPRIETARY PROP!

INFORMATION CONTAINED HEREIN IS THE
E_INC.

ERTY OF APPL!
POSESSOR AGREES TO THE FOLLOWING:

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
ALL RIGHTS RESERVED

<BRANCH>

34 OF 78

5

2



www.chinafix.com

Keyboard Backlight Connector

68 58

68 58 35

NC

PIN 6 WAS USED KEYBOARD BKLT
NOT USED ANYMORE

51650899
CRITICAL

J4915
ARO7A-S010-VAL
F-ST-SM

KBDLED_CATHODE2 216 ot KBDLED_CATHODE1l s, ¢
PPVOUT_SO_KBDBKLT 4], 13 PPVOUT_SO0_KBDBKLT , s ¢
1o o2 J4915 PIN 5 IS GROUNDED
816 o2 ON KEYBOARD BACKLIGHT FLEX
DETECTION 101502

—
SYNC DATE=08/12/2013]

%STER=J44
KEYBOARD/TRACKPAD (2 OF 2)

Cf} Apple Inc. <SCH_NUM>| D
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U5000
LM4FSXAHS5BB
22 6s as 1 LPC_AD<0> B13 lrpcoano (1 08°2) AINOO| B2 o, SMC_CPU_HI_ISENSE am
26045 ug@ry—LEC_AD<1> 00000000000 gy A3 Iipcoapnl arNo1| BL @=—SMC_PBUS_VSENSE am ss
26045 ug@ryLPC_AD<2> 0000000 gy Cl12lipcoapz OMIT_TABLE amwoz| F2 SMC_BMON_ISENSE 38 a0
72 68 a5 14, LPC_AD<3> D11 l1pcOAD3 AINO3| F1 @=—SMC_DCIN ISENSE Yeun RURU
72 68 11 I LPC_CLK24M_SMC - H12 |1pcoCLK AINO4| B3 - SMC_DCIN VSENSE am e«
72 68 45 14 LPC_FRAME_L - D12 1,PCOFRAME* AINOS5| A3 SMC_BMON_DISCRETE_ISENSE 38 42
18 SMC_LRESET L wp— CL3JLPCORESET* AINO6| B4 &=—SMC_CPU_ISENSE ame PP3V42_G3H 17 30 33 34 37 38 39 45 51 52
60 45 1 LPC_SERIR o 113 |1.pcoSERTRQ ATNO7| A4 g, SMC_OTHER5V_HI_ISENSE oes e
38 40 —
68 45 13 PM_CLKRUN_L (o) @ S11JLPCOCLKRUN* aINOg| BS SMC_OTHER3V3 HI ISENSE 38 40 L5001
645 13 LPC_PWRDWN_L & Flijuecopps AINOS[ A5 o, SMC DDR_ISENSE e e 30-OHM-1.7A
- oo SMC RUNTIME SCI L . F12drpcosc* aIN10| B6 - SMC LCDBKLT ISENSE am e« 1 2 PP3V3 S5 SMC VDDA
0 MC_WAKE_SCI L B12 [pks AIN11 zi - SMC_ADCE_PD oo 0402 gingg%ng%DTH OITmM
AIN12 SMC_ADC PD 1 = N
SMBUS SMC 0 S0 Sl s0 S - am 1C5002 1¢5003 [1€5004 [1C5005 |1C5006 R5002 ¢5001
76 60 62 3¢gry SMBUS_SMC_0_SO0_SCL  (o0) ey E10lr2c0sCL AINI3 = SMC_SSD_ISENSE am e o L JoF 1 §hur” L oliur - gr1uF - 0o 1UF M Uu5000 - (}’8-%IUF
Je s oz 29 MB M DA o b13 |r2c0spA arniaf B1 MC_PP ISENSE o T 2% 10% T 1% T 1% — 1% 3% T 1%
_ —0_S0_, 0%v 1720w 2
76 72 68 43 39 32 14 SMBUS_SMC_1_SO_SCL op M4 |12c1scL ATN15| B2 o SMC_CAMERA ISENSE 2 X5R 2 5% _cErM |2 X§§_CERM 2 X§;_CERM 2 i§;_CERM ME LM4FSXAHS5BB XSR{CERM
o= I 0 o2 0201 0201 0201 0201 0201 2201 BGA
76 72 68 43 39 32 14 SMBUS_SMC_1_SO0_SDA on N2 |12c1SDA AIN16| G2 @=SMC_ADC16_PD am s (2 OF 2)
76 68 39 34 SMBUS_SMC_2_S3_SCL on N8 |12¢c25CL aIN17| 61 o, SMC PP5VS0_ISENSE an - o383 (D—-SMC_RESET L g G104rsT+ sweLk/Tck| €10 SMC_TCK 37 a5 68
76 68 35 20 SMBUS_SMC_2_S3_SDA o M8 |roc250A amig| Hl o SMC_CPUDDR_ISENSE ams = . = o swpro/Tms| B10__SMC_TMS a5
76 63 43 39 SMBUS_SMC_3_SCL op L8 lr2c3scL aIn19| H2 @ SMC_PCH_ISENSE 38 a1 & WIFI_EVENT_L oo gy Bll|PK4/RTCCLK wo/Tpo| 211 SMC_TDO
B = Yeu | D SWO/TDO 37 45 68
76 63 43 39 SMBUS_SMC_3_SDA op K8 |12¢3sDA AIN20| B7 @=—SMC_CPU_VSENSE am s« 1C5007 |tCc5008 [1C5009 SMC_WAKE_TL N13IWARE* Tpr| B1O SMC_TDI 37 a5 68 C
s+ oy NC_SMBUS SMC 4_ASF_SCL (oo e 17 |12ciscL AmN21[ A7 o SMC_LCDPANEL_ISENSE am e oaur ! L gurs L5 ur NC_SMC_HIB_L 12 rp
5 MB! 4_ASF_SDA M7 |r2caspa AIN22| B8 MC_CPU_IMON_ISENSE 0 g% T 1§% T 1§% ne| 23
2 2 2 Ne
76 65 52 51 39 SMBUS_SMC_ 5 G3_SCL op N4 |12¢55CL amnN23| B8 o, SMC TBT ISENSE am e« ¥357CERM ¥357CERM ¥357CERM 3 SMC_CLK32K M10 |xosco
76 68 52 51 39T SMBUS_SMC_5_G3_SDA op = N3 |12¢55DA NC_SMC_XOSC1 N10 |xosc1
co-| K2 PU_PROCHOT L 637 53 70 vpDAa| D3
. @omSMC_FAN_0_CTL P11 [em6/Fanormio co+[ K1 gu SMC_VCCIO_CPU_DIV2 am - = . SMC_EXTAL G612 |osco
«“ D SMC_FAN_0_TACH - L13 [pM7/FANOTACHO c1-| L2 .= SMC_S5_PWRGD_VIN 37 37 SMC_XTAL G13 [osc1 VREFA+| D2 PP3V3_S5 AVREF_SMC | ;¢
55 (T} NC_SMC_FAN 1 CTL - Cl1 [pK6/FANOPWM1 pCc5/C1+| L1 SPI_DESCRIPTOR_OVERRIDE 17 VREFA-| D1
s —NC_SMC_FAN_1_TACH 212 Ipk7/FANOTACHL  T3CCP1/PJS/C2-| €5 CPU_CATERR_L 6 70 K12 lypar w i XWSS»QOO
1 43
35 (OUT} SMC_TOPBLK_SWP_TL - G3 |pn2/FANOPWM2 T3CCPO/PJ4/Cc2+| D5 * CPU_THRMTRIP_3V3 am > c337 GND__SMC_AVSS 2 % 1
60 40 38 SMC_SENSOR_PWR_EN D10 [pN3/FANOTACH2 D7 enoa([ £3 ]
SSIOCLK/PA2| M2 - SMC_PM_G2_EN L 57 5 o E6 PLACE_NEAR=US000.A1: M1t
@_S_C SYS KBDLED o111 [Pn4/FANOPWM3 SSIOFSS/PA3| M3 PM_DSW_PWRGD 13 72 ES OMIT_TABLE a1
NC SMC ACTUATOR DISABLE L @2 |PN5/FANOTACHS SSTORX/Pa4| L4 SMC_DELAYED_PWRGD 1720 2 31 7 9 €7 ]
S@ NC_SMC_5VSW_PWR_EN o1 [pn6/FANOPWMA ssToTxX/PAS| N1 - SMC_PROCHOT oo > F10 | |vpD D9
" YS_ONEWIRE M11 lpy7/FANOTACHS 2 £
38 NC_SMC_FAN 5_CTL - J4 |pH2 /FANOPWMS U1RX/BO|_F11 - SMC_DEBUGPRT RX L am: o J9 9
» g SMC_PCH _SUSACK L L @2 |pH3/FANOTACHS ulrx/pB1| ELL SMC_DEBUGPRT_TX_L - J10 Lt . (5500120 1(1:5021
TOCCPO/PB6| F4 - NC_SMC_SYS_LED 3 . Ho — ?[8'{’} UF %(%F
70 9 qgry—CPU_PECI_R @=C* [PECTORX ToccP1/PB7| F3 g NC_SMC_GFX_THROTTLE L  (mry s PP1V2 S5 SMC_VDDC 1 5 2 xok-ceru |2 3R]
[ MIN LINE WIDTH=0.25MM
70 37 @uTp—SMC_PECI L - C6 lpECIOTX MIN-NECKWIDTH=0. 1UM J6 J8
sST1RX/PFO| M9 g, SPT SMC_MISO am - VOLTAGETT. 2V K13 | | vDDC 11 pT S
s D NC_SMC_BII, BUTTON L - M13 Ipp0/IRQ116 ssT1TX/PF1| N9 - SPI_SMC_MOSI oo 5 72 D6 K11
> —SMC_DP_HPD_L - L12 |pp1/IRQ117 ssT1CLK/pr2| L10 g SPT SMC_CLK oD = 72
38 34 29 SMC_PME_S4_WAKE_L M5 |pp2/1RQ118 ss11rss/pr3| K10 g SPI SMC CS L T o5 72 4
w20y SMC_PME_S4 DARK L g 712 lpp3/1R0119 pra| L9 @=S5_PWRGD amy s o =
61 37 MC_S4_ WAKESRC_EN o J13 [pP4/IRQ120 pF5| K9 PM PCH SYS PWROK 13 16 17 72 - : - - B
» v Q—SMC_S4 WAKESRC_EN — -—Lpri/inoizo _PCH_SYS_ rrnce_wenn-usons BRI e cusono EEAA 000 T bancvsooo. SR I wmnnosano SRRSO 51 o
s NC_SMC_T101 COM_1 P D8 |pp6/IRQ122 WT0CCPO0 /PG4l K7 > SMC_DEBUGPRT_ EN_TL oD
5 37 s (EEy—SMC_LID - K6 lpp7/1RQ123 WTOCCP1/PG5| L7 NC_SMC_GFX_OVERTEMP 38 1C5010 17 |1 C5015 |1C5016 [1C5014 (1C5012 |:C5013 501
I50UF = F 0.1UF —=0 1UF —— I OUF ——0 1UF ——0.1UF 0% UF
. SMC_PCH_SUSWARN_L (oD) - D4 |po0/TRO124 wT2ccpo/pHO| K3 ALL SYS PWRGD 16 17 61 P 8V 2 ?[8\1 %%v ?[8 ?[8\1 ?[8\1
= X5R 5R-CERM X5R-CERM 2 x5 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM
s O SMS_INT L - E4 [po1/1RQ125 wr2ccpl/pH1| K4 o SMC_THRMTRIP oD > 02 -1 201 0201 0201-1 0201 0201 0201
52 51 37 SMC_BC_ACOK - FS |po2/1IRQ126
1813 (I PM_SLP_SO_L - N5 |p3/1RQ127 WT3CCPO/PH4[ I3 PM_PWRBTN_L 13 16 72 £
68 63 61 18 17 13 PM_SLP_S3_L - N6 |poa/1RO128 Wwr3ccpl/pHs| H4 PM_SYSRST L 13 17 68 72 =
63 61 29 15 13 [T PM_SLP_S4_L - X5 lpo5/IRQ129 wT4ccp0/pH6| H3 NC_MEM_EVENT T oo, 38
613 PM_SLP_S5_ L -6 IP06/1RQ130 WT4ccp1/pH7| G4 MC_ADAP! . 1337
6837 3 SMC_ONOFF_L -6 |Po7/1RO131
T1ccPo/pJol C9 @=—SMC_OOB1 D2R L am
o0 45 7 C—SMC_RX_L - L3 lyorx TlccP1l/PJ1l BY - SMC_OOB1_R2D L oD 0
o0 45 27 @UE}—SMC_TX L o1 Juorx T2cCP0O/PI2| A9 - SMC_BOARDID goT 3
T2CcCP1/PJ3| C8 NC_BDV_BKL_PWM 20
20 SMC_PWRFAIL_WARN_ L (op) E13 luSBODM (PL7)
63 38 @ﬂc WIFI_PWR _EN E12 lySBODP (°L6) w-rsccmmms%w 13 25
NOTE:
SMS INTERRUPT IS NOT USED, PULL UP TO SMC RAIL.
NOTE: A
Unused pins have "SMC_PXX" names. Unused ISYNC MASTER=J44 SYNC DATE=08/12/2013
pins designed as outputs can be left floating,
those designated as inputs require pull-ups. SMC
d} Apple Inc <SCH _NUM>|D
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8 7

6

s1as 39 38 37 36 31 33 30 17 _PP3V42 G3H
8 65 61 52 —

68

SMC Reset "Button",
R5127
PP3V42_ G3H 1 0 2 PP3V42 G3H SMC SPVSR

Supervisor & AVREF Supply

37 36 34 SMC_ONOFF_1L.

36

36

5127 VOLTAGESS.42v
. 7UF

~ 29,
X5R

402
42 a1 40 38 37 35 _GND_SMC_AVSS

ME-LF 1
402 (4;

[

MIN_LINE WIDTH=0.2
NOSTUFF MIN-NECK_WIDTH=0.1 mm

'R5100

Desktops: 5V
Mobiles: 3.42V

C5120 -
0-47H% — U5110
CERMEXSX 2

402
34 SMC TPAD RST L

o

<

MR2* (IPU)

IS

SMC_MANUAL_RST_L bELA
OMIT .

CRITICAL

VIN

ReFour| 8
THRM

PAD

100K
3
1/20w
ME

VREF-3.3V-VDET-3. 0V 5201
DFN
MR1* (IPU3N0903049 RESET*[y> SMC_RESET L

oD 36 38 45 52 68

'R5101 c510 o
2 0-.01U

MESLF xsn-c%g
020

=

1
2

= <oe!

SILK_PART=SMC_RST

o

Q
o
=
N
=18

IR <oe!
N e

PLACE_SIDE=BOTTOM

MR1* and MR2* must both be low to cause manual reset.

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

"Buttons"

Debug Power

34 36 37 68

SMC Crystal Circuit

SMC USB Clock require these crystal
values:5,6,8,10,12,16,18,20,24,25 MHz

R5110
2. 49K,

SMC XTAL 153 AR SMC_XTAL_R

1 Mow CRITICAL
261 Y5110
3.2X2.5MM-SM
12.000MHZ-30PPM-10PF-85C

SMC_EXTAL 13

NCNC

GND__SMC_AVSS
WIDT! B

MIN LINE
MIN_NECK_WIDTH=0
VOLTAGE=0V

.1 mm

36 37 38 40 41 42

52 51 37 36

70 53 36 oLETY CPU_PROCHOT_L

62 05159
1 DMN5LO6VK-7
C5417%% . > | sor-563
3 - —|
ZEV 2
NPO-COG-CERM it
0201 5],
PLACE_NEAR=Q5159.6:5MM 1

1 SMC_PROCHOT __ms

72 37 15 (OUT} PM_THRMTRIP_L

3o 05159
o | BSESev-T n
—|

Z1s 6|5

37 36 CPU_THRMTRIP_3V3

CRITICAL 5

05158
MMBT3904LP-7
DFN1006-3

36 37 51 52

37 36 23 18 _SMC_PME_S4 DARK_L — SMC_PME_S4 DARK L 18 23 36 37
TMAKE_BASE=TRUE e — .1

- PM_CLK32K_SUSCLK_R1 2 __SMC_CLK32K s
[maing TPLACE_NEAR-U0500.AE6:5.1mm VVvV 5% 1/20W MF 201 oD

60575337 17 16 15 11 s s _PP1VO5_S0

68 65 61

'R5197
100K

17

1/20W

ME

2201

'R5196
100K

1

1/20W

ME

2201

37 36 23 18

SMC_DP_HD_L IS NOT USED ANY MORE 3¢

68 37 36 34

38 36

38 36 30

68 45 36

68 45 36

71 36 33

71 36 33

68 45 36

68 45 36

68 45 36

68 45 36

52 51 37 36

37 36

68 a5

61 56 36

36 13

37 36

72 36 25 24 17

61 36

SMC12 PECI Support

PP1VO05_S0

CH

61 65 63
68 1115 16

CRITICAL

5150 o
DMN32D2LFB4 |
DFN1006H4-3 | |k

—

w

SYM_VER_2

'R5151
330

37

1/20w
ME

2201

R5134

70 36 (OUT} CPU_PEQT

To SMC NOSTUFF 1 Z%DW
1C5134 “ir
537 72 47PF

%,

~ 54,
NPQ-COG-CERM
0201

PLACE_NEAR=Q5150.2:5MM

17°37753757 60

1,43 2 cpu_pECI .
NVN\A—=——22 D 4,

From/To CPU/PCH

s1as 39 30 37 36 24 32 20 1, __ PP3V42 G3H
#HBRY
68 65 61 63 60 42 38 34 20 15 _PP3V3 S4
30 28 20 10 17 52 53 92 53 §' _PP3V3_S0
BENBIBRELS
SMC_PME_s4_DARK_L R5167 100K 1 2 ot
SMC_DP_HPD_L R5168 100K 1 \AA” W MF
1/\/\/\/Z 5 1720w MF 20T
SMC_ONOFF_L R5170 10K LAAAZ
SMC_SENSOR_ALERT L R5172 10K LAANZ 5% 1/20W MF 201
SMC_LID R5171 100K LAAA 5% 17200 MF 201
SMC TX L R5173 10K 1’\/\/\/2 5 I720W MF 201
SMC_RX_L R5174 100K LAAAZ 5% 1720W MF 201
SMC_DEBUGPRT_TX_L R5175 20K LAAA 5% 17200 MF 201
SMC_DEBUGPRT RX_IL R5176 20K LAAN 5% 17200  WF 201
SMC_TMS R5177 10K LAAAZ 5% 1/20W MF 201
SMC_TDO R5178 10K LAAA 5% 17200 MF 201
SMC_TDI R5179 10K LAANZ 5% 1720W MF 201
SMC_TCK R5180 10K 1 , 5S¢ 1720W ME 20T
/\N\/ 5 1720w MF 20T
SMC_BC_ACOK R5187 100K LAAAZ
. SMC_S5_PWRGD_VIN __R5192100K LAAAZ 5% 1720W WP 201
5 SMS_INT L R5193 10k LAAN 5% 17200 MF 201
5% 1/20wW MF 201
CPU_THRMTRIP_3V3 R5117 100K 1 2
/\N\/ 5% 1/20wW MF 201
SMC_ROMBOOT
'R5188
1K =
3720w
2201
SMC_PM_G2_EN R5198 100K 1 2
SMC_ADAPTER_EN R5185 10K p 5S¢ 1720W MF 201
SMC_THRMTRIP R5186 10K 1 5% 17200 MF 201
5 1720w MF 20T
_SMC_DELAYED PWRGD RS5191100K 1,2
5 1720w MF 20T
M 4_WAKESRC E R5190100K 1
- = 5% 1/20W MF 201

SYNC DATE=08/12/2013
————

SYNC_MASTER=J44
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38

SMC12 ADC Assignments

SMC_CPU_HI_ TISENSE — SMC_CPU HI ISENSE
26 QUI—2== — MAKE_BASE=TRI <
35 U} SMC_PBUS_VSENSE :M§KN{3C PBUS VSENSE )
36 MC_BM ISE — M BM I ENSE 36
= = — MAKE_BASE=TRUE
P SMC_DCIN ISENSE — SMC DCIN ISENSE am
> = = — MAKE_BASE=TRUE N
JEMC_DCIN_VQENQE — M ENSE 36

— MAKE_BASE=TRUE

36 SMC_BMON_DISCRETE_ISENSEMC BMON DISCRETE_ISENSE 36
Ot — MAKE_BASE=TRUE — <

s um—SMC_CPU_ISENSE = M%CBSSF]’EL_J ISENSE am
»ocum—SMC_OTHERSV_HI_ISENSE- SMC OTHERSV HI_ISENSE am
SE=TRUE
seu—SMC_OTHER3V3_HI_ISENSE SMC OTHER3V3_HI_ISENSE am
E=TRUE
+:oom}—SMC_DDR_ISENSE = Mﬁ}n{ac DDR ISENSE am =
scoum—SMC_LCDBKLT ISENSE SMC LCDBKLT ISENSE am
—— MAKE ] E=TRU!
ss@um—SMC_ADC11_PD = M%CB{-\S%C%R}EW— 36 38
seum—SMC_ADC12_PD :M%CB{;Dclz PD 6 2
scoum—SMC_SSD_ISENSE _M§KMEci SSD ISENSE am
sun—SMC_PP3V3SO_ISENSE - SMC PP3V3SO_ISENSE am =
—— MAKE ] E=TRUE
scoum—SMC_CAMERA_ISENSE — _SMC_CAMERA_ ISENSE am =
—— MAKE ] E=TRUE
seqoum—SMC_ADC16_PD — M%CB%%chRs PD 36 3
scoum—SMC_PP5VS0_ISENSE — SMCB;SI]’E;IRSO ISENSE am
scoum—SMC_CPUDDR_ISENSE SMC_CPUDDR_ISENSE am
—_— MAKE7 E=TRUE
scoun—SMC_PCH_ISENSE = M§KMEC PCH ISENSE am
sc@um—SMC_CPU_VSENSE = M§KMECBEPU VSENSE am
5 SMC_LCDPANEL_ISENSE SMC LCDPANEL ISENSE o
—_— MAKE7 E=TRUE
soum—SMC_CPU_IMON_ISENSE — SMC CPU IMON_ISENSE am s
s SMC_TBT_ISENSE — M%CB%%T ISENSE ams

SMC12 Pin Assignments

38

36 36 38

36 — 36

36

36 36

36 — 36

36 — 36

36 — 36

5 NC_SMBUS_SMC_4_ASF_SCL NC SMBUS SMC_ 4 ASF SCL 36
= = — MAKE_BASE=TRUE  NO_TEST=TRUE
—BASE=T, NO_TEST=TRUE
NC_BDV_BKL_PWM NC BDV_BKL_ PWM_
NC_SMC_SYS_LED NC_SMC_SYS_LED_
— MAKE_BASE=TRUE __NO_TEST=TRUE
_BASE=TRUE _ NO_TEST=TRUE
NC_SMC_GFX_OVERTEMP NC SMC GFX OVERTEMP
NC_SMC_FAN_1_CTL NC SMC FAN 1 _CTL
MAKE_BASE=TRUE NO_TEST=TRUE
NO_TEST=TRUE
NC_SMC_S5VSW_PWR_EN NC SMC SVSW PWR_EN
NC_SMC_FAN_5_CTL

36

NC_SMBUS_SMC_4_ASF SDAMI;IKC SMBUS SMC 4_ASF_SDA
_BASE=TRUE NO_TEST=TRUE
NC_SMC_GFX_ THROTTLE ]'.— NC SMC GFX_THROTTLE_L
NO_TEST=TRUE

NC_SMC_FAN_1_TACH NC EMC FAN 1_TACH
NO_TEST=TRUE

NC SMC FAN 5_CTL
— MAKE_BASE-TRUE _ NO_TEST=TRUE

36

%5 NC_SMC_BIL_BUTTON L — NC _SMC BIL_BUTTON L 26 a8
- NO_TEST=TRUE

2 26 _.NC_MEM_EVENT L — NC MEM EVENT I 36 38
— MAKE_BASE=TRUE  NO_TEST=TRUE

38 3¢ NC_SMC_T101_COM 1 — NC SMC T101 COM 1 36 38
BASE=TRUE EST=TRUE

NO
NC_SMC_ACTUATOR_ DISABLE_LNC SMC ACTUATOR DISABLE L 6 3
MARE_BASE=TRUE NO_TEST=TRUE

36

R5g30
SMC_PCH_SUSWARN_L 1 2 PCH_SUSWARN_L 1
*¢ CID—NAREBASE=TRUE ’\/\%/\/ o
1750w
MF
0201
R5231
36 PCH ACK L, 1 2 PCH ACK L 13
MAKE_BASE=TRUE = Y = =
150w
MF

0201
SMC_SENSOR_PWR_EN

60 a0 38 36 _OMC SESINSOR PWR_EN I SMC_SENSOR_PWR_EN
MAKE_BASE=TRUE

36 38

36 38

SMC_WIFI PWR_EN
MAKE_BASE=TRUE

63 38 36 SMC_WIFI_PWR_EN e 38

Top Block Swap

PP3V3_S0 Fagagg
Lot

s
2

77
15717
i3’

2

18 24
46747

38

38

38

38

38

38

38

38

38

38

38

38

38

38 36 31 29 [T

38 36

38 36 34 29

40 60

40 60

63

3

8 30 37
50761

Thermal Alerts

s

[ main PCH_SML1ALERT L LAAA 2

Hall Effect Pads

5 APN: -4692
1§2)Fgw OI;I’IITi‘?‘iBLEsg PP3V42 G3H e s s
J5250
CPUHYS HALL-EFFECT-SENSOR-MLB-D1
SM
R5217
100 1 8 R5250
o SMC_CPUHI_COMP_ALERT_L 1 2 NCX=—-0 O-—XNC o
oD SMC_CPUHI_COMP _ALERT L 1AAA2 4 2156 g SMC_LID_R LAAA 2 SMC_LID .
oy 3 6
1 M2Fow O O 1/:’1%6w
5oy 4 5 ME-LF 1C5250
NCX—-0 O-=>XNC 505 5 -0010F
BMONHYS 2 ig‘é_cmm
0402
R5213
i SMC_BMON_COMP_ALERT L 1 100, 1
1750w =
MF
201
R-?golG PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
[CPUTHMSNS_THM_L 1 2
Y CPUTHRM_THRM: SMC 677-0912 1 SUBASSY,PCBA HALL EFFECT,J44 35250 CRITICAL
1/20
s R'ri214 639-4502 (J44 HALL EFFECT BOARD) REPORTS TO 677-0912
- PUTHMSNS ALERT L 1309 5 CPUTHRM_ALRT : SMC
;%
1/20W
Ra220 '
[ TBTTHMSNS_THM L LAAN 2 TBTTHRM_THRM: SMC
%
141’2F0w 21 Specify one of these BOM GROUPS.
20t R'rioo0
< IBTTHMSNS ALERT L LAAA,2—¢ TBTTHRM_ ALRT:SMC BOM (GROUP BOM OPTIONS
-1 CPUTHRM: BOTH CPUTHRM_THRM: SMC, CPUTHRM_ALRT : SMC
MF
201 CPUTHRM: THRM CPUTHRM_THRM: SMC, CPUTHRM_ALRT: PU
CPUTHRM: ALRT CPUTHRM_THRM:PU, CPUTHRM_ALRT : SMC
CPUTHRM: NONE CPUTHRM_THRM:PU, CPUTHRM_ALRT: PU
SMC_SENSOR_ALERT L rmm 5o 5
Specify one of these BOM GROUPs.
s gy g gy BP3VAZ GIH BOM GROUP BOM OPTIONS
1R5232 TBTTHRM: BOTH TBTTHRM_ THRM:SMC, TBTTHRM_ ALRT: SMC
§ 1 %)K TBTTHRM : THRM TBTTHRM_ THRM:SMC, TBTTHRM_ALRT:PU
%‘Ei ow TBTTHRM: ALRT TBTTHRM_THRM:PU, TBTTHRM ALRT : SMC
2
SMC BOARDID . _ SMC BOARDID SMCBOARDID: 16 TBTTHRM : NONE TBTTHRM_ THRM:PU, TBTTHRM_ALRT:PU
= WARF BASE-TRUE ¢
MARE_BASE=TRUE TBTTHRM : GONE
11;(05233
K
gﬁzow Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
561

SMCBOARDID: 8

S4 SMC Wake Sources

SMC_PME_S4_WAKE_L

PP3V3_sS4

'R5282
100K

37

1/20w
ME

2201

MC_PME_S4_WAKE_!

SMC_ADC16_PD

__SMC_ADC12_ PD
SMC_ADC11_PD

'R5284 'R5285
100K 100K
5% 5%
§ i/20w § i/20w
2201 2201
NOSTUFF NOSTUFF
42 1 40 35 37 36 _GND_SMC_AVSS

SMC _PME_S4 WAKE_ L 29 34 36 38
~ MAKE_BASE=TRUE oiivg

'R5286
100K
5%
i/20w
2201
NOSTUFF

18 29 34 37 38 42 60 63 64 65

¢ 35 3¢ _SMC_WIFI_PWR_EN R5295 10k LAAAZ
— = = 5% 1/20w MF 201
R5294 NOSTUFF
. M E R_PWR_E 10K 1 2
60 40 33 3 _SMC_SENSO. N /\N\/ 5 I720Ww MF 201
NOSTUFF
SMC_RESET_L 36 37 45 52 68
™
NOSTUFF i
Ty . SMC Project Support
1000&5
x7r_citY 2 Cf} Apple Inc.
0201
GND_SMC_AVSS 3¢ 57 20 40 a1 2 S
NOTICE OF PROPRIETARY PROPERTY:

65 64 63 60 42 38 37 34 29 18
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n [1] . n 11} . " n .
LYNX POINT LP SO "SMBus 0" Connections SMC SMBus "0" S0 Connections SMC SMBus "5" G3H Connections CH
0 HEH BN, PP3V3_SO wa B BEHBE N, PP3V3_SO 525145 30 97 %6 24 23 20 17 PP3V42_G3H
1 1; 1 1; 1 1;

LYNX POINT LP R5300 R5301| gpMr Redriver (on RIO) sMC R5350 R3351 Internal DP sMc R5380 R5381 Battery Charger
U0500 vafs S Steon | oo J9510 U5000 1238 S 2 Haow o 839%., U5000 2343 e | ISL6259 - U7100
(MASTER) 5,0 1,55 ( P Ox : 0xCD) (MASTER) 245, 96 (MASTER) 5,0 1,5 (Write: 0x12 Read: 0x13)

4 19 16 1 SMBUS _PCH CLK ___SMBUS_PCH_CLK [ 4 02 39 5o SMBUS_SMC_0_S0_SCL __ SMBUS_SMC_0_S0_SCL . 3 e 42 o1 30 3 SMBUS_SMC _5_G3_SCL — SMBUS_SMC_5_G3_SCL , » s
72 4 45 MAKE. BASE-TRUE = R ¢ “MAKE BASE-TRUE— = i 7 7% i MAKE BASE-TRUE = BRIRH D
4 19 16 1s SMBUS _PCH DATA —  SMBUS_PCH_DATA [ 4 02 39 3o SMBUS_SMC_0_SO_SDA __ SMBUS_SMC_0_S0_SDA , 4 e 42 o1 30 3 SMBUS_SMC_5_G3_SDA __  SMBUS_SMC_5_G3_SDA . 5 s
72 4 45 MAKE. BASE-TRUE = R # “MAKE BASE-TRUE— = % 7% i MAKE BASE-TRUE = BRIEH
J L J I L J I L
VRef DACs Ba';:gesrg
U2200 Battery J
Write: 0x98 Read: 0x99 e r— (See Table)
( N : ) Battery Manager - (Write: 0x16 Read: 0x17) __ SMBUS SMC 5 G3 SCL
13 1¢ 1§ SMBUS_PCH_CLK — = 383 %
1 ¢ i SMBUS_PCH_DATA — = SMBUS_SMC 5 _G3 SDA 335
| L
_—
Margin Control n " .
U2201 SMC SMBus "3" SO0 Connections
(Write: 0x30 Read: 0x31)
1 1¢ |} SMBUS_PCH_CLK — pndEHEEER, BRIV SO
1318 zé SMBUS_PCH_DATA = Internal DP Safr:lstng LGD
sMe R5390'| [|'R5391
) . 20K 270K
Parade T-con - (0x10-0x2F or 0x30-0x4F) Y Y uUs5000 1/2§§§ ;Zzow
XDP Connectors (MASTER) 2012 2201
4 MB M L
J1800 oy SMBUS SMC 3 SC c
[1] 11} .
(MASTER) SMC SMBus "2" S3 Connections EHBUS SNG S SDA
39 19 16 11 SMBUS_PCH_CLK p— I
35 33 1¢ 1y SMBUS_PCH_DATA = 65 65 60 42 19 15 15 PP3V3_S3 X29 Temp (on RIO)
) TMP105: J9510
SMC R5370! IR5371 Trackpad (Write: 0x92 Read: 0x93)
]55 %K J4800 — SMBUS_SMC_3_SCL 36 39 |43
Us5000 12 igzon (Write: 0x90 Read: 0x91) - o
(MASTER) 201, 2201 ) - — SMBUS_SMC_3_SDA 2 32|
4 30 25 5« SMBUS_SMC 2_S3_SCL — SMBUS_SMC_2_S3_SCL ,, 4 » I
76 MAKEiBAEE=TRUE —_— 68 76
o625 3 s SMBUS _SMC_2_S3_SDA — SMBUS_SMC_2_S3 SDA s s
76 MAKE_BASE=TRUE || T TBT & MLB Prox
EMC1412: U5850
(Write: 0xD8 Read: 0xD9)
— SMBUS_SMC_3_SCL RS
— SMBUS_SMC_3_SDA 36 32 |es
L
n . 11} .

LYNX POINT LP SO "SMLink 0" Connections B

suffEHEEH, ER3V3 SO SMC SMBus "1" S0 Connections

LYNX POINT LP R5310' ['R5311 1 HEEES § 1 o ER2V3 SO

8.2K gﬁ'ZK
UOSOO 1/20W 1/20w .
MF ME 1 1 CPU, Mem, Airflow,
(MASTER) 2012 2201 SMC R52360 §5361 Fixstack Prox
2214 SML_PCH 0 _CLK -%Ié 5.OK
MARE—BASE=TRUE us5000 /28w &Zzow EMC1704-02: U5870
72 1 ﬁg{% %C]I;I g DATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99)
MAKE—BASESTRUE
' 4o 36 32 13 SMBUS_SMC 1_S0_SCL __ SMBUS_SMC_1_SO0_SCL 7 %/, -
72 3% & 13 MARE_ BASE-TRUE — 35 33038
4 36 32 13 SMBUS _SMC 1_SO_SDA — SMBUS_SMC_1_SO_SDA 7 1|,
72 3% & 13 MARE_ BASE-TRUE — 35 33038
I| L
n . 11} .
LYNX POINT LP SO "SMLink 1" Connections LS
J4002
(Write: 0x72 Read 0x73)
— SMBUS_SMC_1_SO_SCL k|,
LYNX POINT LP ) — SMBUS_SMC_1_SO_SDA k|,
uos500 . — A
(Write: 0x88 Read: 0x89) SYNC MASTER=J44 SYNC DATE=08/12/2013]
4o 3¢ 2 4 SMBUS_SMC_1_S0_SCL — .
32 3 : j SMBUS_SMC_1_S0_SDA — SMBus Connect .
< >
I d} Apple Inc. . SC—NUM D
) <E4LABEL>
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Gain: 100x, EDP:
Rsense: 0.003 (R5400)
Vsense: 28.5 mv,

SMC ADC: 00

65 57 55 54 53

CRITICAL

Range:

CPU High Side Current Sense

9.5 A

11 A

(ICOR)

3 _PP3V3_S0
28

i@
o
T
PLACE_NEAR=U5400.5: 10MM U5400
INA214
3% IN- sc70 our |6
100x
N+ REF[1 ¢
7
GND

1C5401
L g - 1UF

v
2 CERM

402
BYPASS=U5400.3:5MM

GQPUHI_IOUT

a1

o>
(to CPU High Side Threshold
Alert circuit)

PLACE_NEAR=U5000.E2:5MM
R5409

14'5313 o SMC_CPU_HI TISENSE

PLACE_NEAR=U5400.4:10MM

58 52 51 40 25 ot PPBUS_G3H
5 -

s 65

CRITICAL

'R5405
15K
37
1720w
ME
2201
NOSTUFF

PLACE_NEAR=U5400.6:5MM

OTHER 5V High Side Current Sense (IO5R)

oD 36 30

Gain: 200x, EDP: 5 A
Rsense:
Vsense: 12 mV, Range:

SMC ADC: 08

65 56

5.5 A

0.003 (R5440) or Rsense SHORT

PP3V3_S4SW_SNS

65 60 42 41 40

OMIT
Short Rsense

58 52 51 o PPBUS_G3H
-

e PPBUS_S5_HS_OTHER3V3
=

CYN
0612-SHORT

OTHER 3.3V High Side Current Sense (IO3R)

OTHERISNS
BYPASS=U5440.3:5MM

1C5441
0.1UF

Gain: 100x, EDP: 7 A
Rsense: 0.003 (R5410) or Rsense SHORT THERISNS
Vsense: 21 mV, Range: 11 A 65 60 4z a1 a0 _PP3V3_S4SW_SNS BYPASS=U5410.3:5MM
SMC ADC: 07 1C5411
- 0. 1UF
T 18% OTHERRC:YES
+ 2 GERM PLACE_NEAR=U5000.A4 : 5SMM
o 6 U5410 R5419
INA214 -
IN- sC70  ourt |6 HS OTHERSV_IOUT 14 5313 SMC_OTHERSV HI ISENSE gsym, 36 35
OMIT 1w 100x 1 Mow
4 1 1 1
Short Rsense g, g,Giy §,~ LSNS HS OTHERSV P 4w+ REF| L1 4 §?K415 w0 %0.5242%?
1% .
= R GND -3V
53 52 51 49 25 __agpPPBUS_G3H PLACE_NEAR=U5410.4:10MM = k20" 2 X858 OTHERRC:YES
88— 5,201
OTHERISNS OTHERISNS PLACE_NEAR=U5000.A4:5MM
CRITICAL PLACE_NEAR=U5410.6:5MM

GND_SMC_AVSS

OTHERRC:YES

2 v PLACE_NEAR=U5000.B5:5MM
+ CERM
PLACE_NEAR=U5440.5: 10MM U5440 402 R5449
6 HS_OTHER3V3_ IOUT 14 9 53}3 SMC_OTHER3V3 HI ISENSE gyym, 36 35
150w
;7 ISNS_HS_OTHER3V3 P 4|+ rer|l_{ ['R5445 ME 1C5449
2[4 15K 20 f— 00.22UF
PLACE_NEAR=U5440.4:10MM GND észOW 2 )%5RV
~ 0201
2201 OTHERRC : YES
QR’I;I-%IE&ESNS OTHERISNS PLACE_NEAR=U5000.B5:5MM

LCD Backlight Current Sense (IBLC)

LACE_NEAR=U5440.6:5MM

GND_SMC_AVSS

LOADRC:YES
PLACE_NEAR=U5000.B6:5MM

R5459

14 v 53}3 SMC_LCDBKLT_ISENSE 36 38

Gain: 100x. EDP: 0.9 A
Rsense: 0.025 (R7700) LOADISNS
Vsense: 22.5 mV, Range: 1.32 A 65 60 a2 a1 20 _PP3V3_S4SW_SNS BYPASS=U5450.3:5MM
SMC AD: 10 1C5450
- 0. 1UF
I, 18V
gy e
PLACE_NEAR=U7700.2:10MM U5 4 5 0
7 5 [I@—LSNS_LCDBKLT N 5 |rn- ngé72014OUT ISNS_LCDBKLT_IOUT
100x
7 5o (oy—LSNS_LCDBKLT P 4 |rn+ rer|l o [IR5455
PLACE_NEAR=U7700.1:10MM ?%‘041{
- i GND p%m/*zow
LOADISNS ~ 5201
CRITICAL LOADISNS

PLACE_NEAR=U5450.6:5MM

0.22UF

LOADRC:YES
PLACE_NEAR=U5000.B6: 5MM

GND_SMC_AVSS

52 51 40 25

36 37 38 40 41 42

36 37 38 40 41 42

36 37 38 40 41 42

36 37 38 40 41 42

PBUS Voltage Sense & Enable (VPOR)

Gain: 0.167x CRITICAL
Vnominal: 12.6 V, Range: 19.7 V
SMC ADC: 01 Q5480
NTUD3169CZ
SOT-963
N-CHANNEL | s pBUSVSENS_EN_L
gnabées PEUS VSegae
ilvider when 1in .
R5482'
[ 100K
60 38 36 [T SMC_SENSOR_PWR_EN 2 < |—s 1/1%w
’ MF-LF
1 ;f:g: 4023 PLACE_NEAR=U5000.E1: 5MM

XW2§80
PPBUS_G3H

PLACE_NEAR=R5400.1:10

DC In Voltage Sense & Enable (VDOR)

3 PBUS_S0_VSENSE

R5488"
[ 27.4K
1 (5 E] 2 PBUS_SO_VSENSE_IN 5 G — 1%
s 1/16W
MM \ ) MF-LF .
4 402,| Rthevenin = 4573 Ohms
P-CHANNEL SMC_PBUS_VSENSE oD 2 0
R5481! PLACE_NEAR=U5000.E1:5MM
100K 1
00K R5489 1C5489
1/16W 5.49K 5 L g 220F
ME-LF 15 < T 5
402, LL16w 8%
265 2 x3R
4025 0201
PBUSVSENS_EN_L_DIV L_o GND_SMC_AVSS

36 37 38 40 41 42

PLACE_NEAR=U5000.E1:5MM

Gain: 0.148x CRITICAL
Vnominal: 16.5 V, Range: 22.29 V
SMC ADC: 04 ’ 5490
NTUD3169CZ
SOT-963
N-CHANNEL | ¢ DCINVSENS_EN_L
G2gb4es DRsina¥SgREEent.
e R5492'
100K
" PM_SLP L 2 G
o n oD SLP_Sus S 118w
. \%t 102, PLACE_NEAR=U5000.B3:5MM
J_ 3 DCIN_S5_VSENSE
io R5498*
S PPDCIN_G3H_ISOL 5 S| 31.€K
s uhIof
4 L 402, Rthevenin = 4573 Ohms
P-CHANNEL SMC_DCIN_VSENSE o 36 38
R5491! PLACE_NEAR=U5000.B3:5MM
100K R5499'| |1¢c5499
1/16W 5.49K & _|
MF-LF 1% 0.22UF
102 1/16W - ¢°
2 MF-LF 2 2V
4025 0201
PDCINVSENS_EN_I._DIV L_o GND_SMC_AVSS

Charger (BMON) Current Sense (IPBR)

Charger Gain: 36x, EDP: 8 A
Rsense: 0.005 (R7150)

SMC ADC: 02

PLACE_NEAR=U5000.F2:5MM

R5429
L 300K

2 D CHGR__BMON AANA

SMC_BMON_ISENSE 36 38

PLACE_NEAR=U5000.F2:5MM

GND_SMC_AVSS

36 37

38 40 41 a2

PLACE_NEAR=U5000.B3:5MM

36 37 38 40 41 42

DC-IN (AMON) Current Sense (IDOR)

Charger Gain: 20x, EDP: 4.6 A
Rsense: 0.020 (R7120)

SMC ADC: 03

PLACE_NEAR=U5000.F1:5MM

R45 439
. >—CHGR_AMON 152/ A% o SMC_DCIN_ISENSE gm0
1/12%0W
M]
2

o1 1C5439
PF

GND_SMC_AVSS

PLACE_NEAR=U5000.F1:5MM

36 37 38 40 41 42

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5419,C5449 OTHERRC :NO
11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5459 LOADRC:NO

SYNC MASTER=J44

ST EYAVVIATE 1Y

Power Sensors:

High Side
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PCH 1.05V Current Sense (IC1C) CPU Fixed Current Sense (ICO0C)
Gain: 500x, EDP: 5 A Gain: 219.33x, EDP: 40 A
Rsense: 0.001 (R7640) or Rsense SHORT %’y%%?yﬁ%%o — Rsense: 2x of 0.00075 (R7310, R7320), Rsum: 0.000375
Vsense: 5 mV, Range: 6.6 A s eo 4z a1 40 PP3V3 S4SW_SNS o Vsense: 15 mV, Range: 40.12 A
SMC ADC: 19 1C5560 SMC ADC: 06
9 1uF LOADRC: YES R5545
ol p— : 77 68 65 64 62 61 30
189 PLACE_NEAR=U5000.H2: 5MM waa B BHEG P PRP3V3 SO LOADISNS X
N 2 g5 - 7 sa CPUVR_ISNS1_P 14 42K s 038383 X C;Y;les U5540.5:3MM
Uoos? R5569 LOADTSNS LoARASNS 0, 0T
7 57 ISNS_1VO05_SO0_N N- SC70 ~ our | 6| BlV05S0_IOUT 19 R3%  sMc_pcH_TSENSE oD ¢ >0 LOADISNS 0 Us5540 2 ER¥M LOADRC:YES D
[maing PLACE_NEAR=R7640. 3 : 5MM RS R5542 N 102 _ R
1/12%ow 05 ISL28133 4 PLACE_NEAR=U5000.B4 :5MM
1+ @ ISNS_1V05 _S0_Pp e 000x Loy IR5565 N 1C5569 1 am—CPUVR_ISNS2 P 1 LCPUVR_ISNS_P K 4CPUVR_ISNS R P 1, 5C70-5 = R5549
PLACE_NEAR=R -desm 20K 0 — 0,,22UF PLACE NEAR=R7320.3: 0.1% A VN4 g 5 36 38
GND 5§ J3v NO_XNET_CONNECTION= TRUE l/MlFSW 1420w 3 4
uk2 0% 2 X8R LOADISNS 0402 201 —- Y
ME 0201
CRITICAL " 2201 PLACE_NEAR=U5000.H2:5MM R5 5 4 7 5 5
LOADISNS NOSTUFF LOADRC:YES o 77 54 (I CPUVR_ISNS1 N 14 v 42}3 13 CPUVR_ISNS N 1 92 ISH CPUVR_ISNS_R N
4 L LACE_NEAR=U5560.6:5MM PLACE NEAR=R7310.3: 0.1% - - 1% £
- LGND SMC AVSS 3637 38 40 41 a2 RO SN CONNECT LONSTRUE /16w /20w IR5544 21 2201 LOBDRC : YES
LOADISNS R§450248 201 715K R751%K NOSTUEE _ csa0.4:5 PLACE_NEAR=U5000.B4 : 5MM
LOADISNS 1716w 1 2 - o
DDR 1.35V S3 (CPU & Memory) Current Sense (IMOC) o CPUVR TSNS2 N 14-2 5, EAN = GND SMC AVSS R
Gain: 100x, EDP: 9 A =] 0.1% ME L
Rsense: 0.(')02 (R7450) or XW7450 DDRISNS EBA§§E¥E%§N§§8%%ON =TRUE I/D}FSW 1 t]v:'ociAt]v:?E &%NECTION =TRUE 402 N(? XNETSyOSNNECTION=TRUE
Vsense: 21 mV, Range: 16.5 A « 3 i -PP3V3 S4SW _SNS BYPASS=US570.3:5MM LOADISNS 0402 = NO_XNET_CONNECTION=TRUE _—
SMC ADC: 09 1C5570
0.1UF
7 157 DDRRC: YES SSD Current Sense (ISDC)
+ CERM PLACE_NEAR=U5000.A5: 5MM S A
402 - Gain: 100x, EDP: 5 A (16.5 W) e 60 42 01 10 PP3V3_S4SW_SNS BYPASS=U5580.3: 5MM
PLACE_NEAR=XW7450.23:10MM U5570 R5579 Rsense: 0.005 (R5580) 1 80
_— NC_ISNS_DDR_S3N _s|m Se%o oy |6 NS_DDR_IOUT XA o SMC_DDR_ISENSE gmy »c 5 Yoensel 2i3mv’ Range: 6.6 A §o28
oo NC_ISNS DDR_S3N 5 . o pr—
100x 1 Mow : 2 PLA = 2:
N 1 1 ¥ CERM CE_NEAR=U5000.C2:5MM
e NC_ISNS DDR_S3P 4 i+ REF|=—¢ §9K575 261 _—g?ZSZZJE e 50 PP3V3_SOSW_SSD PLACE_NEAR=U5580.5: 10MM U5580 402 R5589
=XW7450.1:10 5% - ¢°
PLACE_NEAR=XW745 MM GND &F/‘zow 5 %g%‘; Rgsosog 1/3,, ISNS SSD N s |on Il\gé72014ou'r 6 ISNS SO SSD IOUT 14.5313 SMC SSD ISENSE e
CRITICAL ~ 2201 =Yy 100 4 oD
PLACE_NEAR=U5000.A5: 5MM iw X 1/70w
DDRISNS NOSTUFF DDREC : YES 10750241 g4,,Mf < » ISNS_SSD_P 4| rer|l ¢ |IR5585 a 1C5589 C
£ _LPLACE_NEAR=U5570.6:5MM CRITICAL 2[4 20K —L 0.22UF
GND SMC AVSS 36 37 38 40 41 42 PLACE_NEAR=U5580.4:10MM GND ﬁzow _; ?%V
o« _ugpPP3V3_SOSW_SSD_FET | R ~ ue? 5351
2 PLACE_NEAR=U5000.C2:5MM
CPU DDR 1.35V S3 (CPU Only) Current Sense (IM1C) NOSTUFF
Gain: 200x, EDP: 2.5 A L 1 PLACE NEAR=U5580. 61 5MM
Rsense: 0.005 (R5510) or Rsense SHORT LOADISNS GND_SMC_AVSS 36 37 38 40 41 42
Vsense: 12.5 mV, Range: 6.6 A g i PP3V3 S4SW_SNS BYPASS=U5510.3:5MM
SMC ADC: 18 1C5510
o 0.1UF
Ta 35 LOADRC:YES
+ CERM PLACE_NEAR=U5000.H1:5MM s .
- _.% PLACE NEAR-US510.5:10M1 U5510 402 RS519 CPU High Side Current (ICOR) Threshold Alert
% — .
1|3, TSNS CPUDDR_N INA210 Gain: Wgbx NOSTUFF
OMIT R5510 5|mv-  SC70 - ouyr |6__| LSNS_CPUDDR_IOUT sMC 26 30 Rsense: 0.003 (R5400) C5553 _—
0 200x 22UF
Short Rsense " > ., ISNS_CPUDDR_P afone rerll_§ |'R5515 Y c5519 wan B HEEY P PRP3V3_SO0 . 0,229
0612-SHORT 7 B 201 052 2UF BRHBEORENY CPURYS
PLACE_NEAR=U5510.4:10MM 5 % 1 20%
. -~ GND 3720w 3V C5551
s _gPRlV3s Sy | ~ i 355, 0, .ivF o
833 5
PLACE_NEAR=U5000.H1:5MM 2 .3V
SOADAENS NOSTUFF LOADRC : YES 6501 <R R5553
1 LACE_NEAR=U5510.6: 5MM BYPASS=U5551:3MM 255K
= = GND_SMC_AVSS 2 Nl N CPUHYS = CPUHYS : CPUHI_COMP_FB LAAA 2
Trip Target on CPU High current: 2.5 A IR5554 R5556 CPUHYS 1 Msu
1 Hysteresis Circuit: 294K U5551 ME-LF
3.3V SO0 Rail Current Sense (IR3C) Hysteresis Siv 79K CIR AN 0T P 1
Gain: 500x, EDP: 1.0 A Vth = 0.616 V -> 2.054 A on CPU High current 561 % §€70-5
: : 2 150w 1 CPUHI_COMP_OUT
Rsense: 0.005 (R5520) or Rsense SHORT P - LORDISNS, 5. omm vtl = 0.771 V -> 2.571 A on CPU High current brg 4 B
Vsense: 21.5 mV, Range: 1.32 A s s PP3V3 S4SW SNS, Hysteresis Margin = 0.518 A lcpuHT_coMp_VREF 4|
SMC ADC: 14 1C5520 CPUHYS 2
0.1UF .
7 ) o 49y LOADRC: YES 1§£> %25
31 30 35 + 2 CERM PLACE_NEAR=U5000.B1:5MM . .
? i §§ PP3V3_S0 PLACE_NEAR=U5520.5:10MM U5520 2 Lr2ow CPUHI IOUT R SMC CPUHI COMP ALERT L .
B INA211 Rp222 2201 ) NosTurr | CFUHYS a
&z 61 5|n- T 8C70 " our |6 | ISNS_PP3V3S0_IOUT 16 38 1C5552 U5552
500x £ 0.1UF DMN3211)0%%1~“413431
— FN H4-
frent REF| 1 IR5525 | NOSTUFF | CPUHYS N ég{z DN e >
20K R5557 R5552 432
PLACE_NEAR=U5520.4:10MM GND ??2 ow 0 0
g = 1
o e CRITICAL N 21%1 Eji/iww 3}420w ¢
PLACE_NEAR=U5000.B1:5MM 0201 0201
LOADISNS NOSTUFF MIT 2 2
L LACE_NEAR=U5520.6:5MM a2 BMON_IOUT_D =
= = GND_SMC_AVSS 3637 38 40 42 42 - - B
NOSTUFF
. A
5V SO0 Rail Current Sense (IR5C) D5557
Gain: 500x, EDP: 1.0 A RB521ZS-30 Z
Rsense: 0.005 (R5530) or Rsense SHORT {fy%%?slﬁ},l%o - K
Vsense: 23.5 mV, Range: 1.32 A e a g PP3V3 S4SW _SNS o
SMC ADC: 17 1C5530
. —_— ?3 1UF LOADRC: YES
~ 2 Loy, PLACE_NEAR=U5000.G1:5MM - D CPUHI IOUT
9117 _@uBR5V_S0 PLACE_NEAR=U5530.5: 10MM U5530 402 R5539
we R5530 |3 ISNS_PP5VS0O_N s INA211 s | 1sns ppsvso TouT gt SYNC MASTER=J44 SNV APTETEE 33
OMIT 0 o 553700 our e PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Power Sensors: Load Slde
X
Short Rsense 0612 suégg 2 ISNS_PP5VSO0_P 4 lIn+ rerll_¢ |'R5535 117s0008 2 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5569,C5519 LOADRC:NO - T —
- 2l 4
PLACE_NEAR=U5530.4:10MM GND %Q/}ZIEW 29%y 11750008 3 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C€5529,C5539,C5549 LOADRC : NO d} Apple Inc <SCH __NUM>| D
X5R . -
o8 e _‘% CRITICAL ~ 21‘2451 0201 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5579 DDRRC:NO ® <E4LABEL>
LOADISNS PLACE_NEAR=U5000.G1:5MM
LoADTSNS LOADRC : YES NOTICE OF PROPRIETARY PROPERTY: BRANCH
= = ] = -0 < >
I 70 MAINTAIN THIS DOCUMENT IN CONFIDENCE 55 OF 120
II NOT TO REPRODUCE OR COPY IT
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3

2

23

42 31 15

Thunderbolt TBT Current/Voltage Sense (IHSC/VHSC)

Gain: 200x. EDP: 2.8 A

Rsense:
Vsense: 14 mV, Range:
SMC AD:

PP

23

_S4_TBT

MIT

Short Rsense

0612-SHORT

PP3V3_sS4

LCD Panel Current Sense (ILDC)

Gain: 500x. EDP: 1 A

RSENSE:

Vsense

SMC AD:

: 5 mV, Range:
21

R564%)1

0.005 (R5640) or Rsense SHORT

3.3

XW5640
SM

CPU High Side (ICOR) Peak Detection Support

R5648 I;I%%ETLII]EAR—XWSGAO.Z:IOMM

65 60 42 41 40

1 % 2 ISNS_TBT_IVIN
PLACE_NEAR=R5640.1:10 MM

PP3V3_S4SW_SNS

! PLACE_NEAR=U5640.5:10MM

3,, ISNS_TBT N

0
1w

77 ISNS_TBT_P 4

2| 4
PLACE_NEAR=U5640.4:10MM

65 60 42 41 40

TBTISNS

0.005 (R8320) or Rsense SHORT
1.32 A

PP3V3_S4SW_SNS

2 ISNS_TBT_IVOUT
1750w
MF
20
NS
BYPASS=U5640.3:5MM
C5640
0.1UF
N 28% PLACE_NEAR=XW5640.2:10MM TBTRC: YES
SEIZQM TBTISNS PLACE_NEAR=U5000.A8:5MM
R5647 R5649
o LSNS_TBT_IOUT 1 2 423
1750w
R5645 061
3
1720w
MF
2201
NOSTUFF TBTRC:YE

19}
PLACE_NEAR=U5640.6:5MM

LOADRC:YES
PLACE_NEAR=U5000.A7:5MM

PLACEiNEAR=§5 000.A8:5MM
GND_SMC_AVSS

Gain: 50x. EDP: 8 A
Rsense: 0.005 (R7150)
Vsense: 50 mV, Range:

SMC AD: 05

13.2 A

R5660 R5666
6565 6162 6130 PP3V3_S0 1 2 14 LSNS CPUHIGAIN%R@P 1A\ 2 1ons cpunteamy P oD o 7
32 a7 a0 35 38 37 PLACE_NEAR=U5660.6:10MM
3 — %
1w . 1 Pow NOSTUFF
M R5662 0501 R50667
1C5660 i 7 42 10 (Ixy—LSNS_HS_COMPUTING P1 AN 2
1UF &F/‘zow PLACE_NEAR=U5660.6:1 4
-3y 2201 141'2Fow
2 2ERM-X5R R5668 0201
0201 0
BYPASS=U5660.3:5MM 77 ISle> Cgé]%}ﬂgﬁ_lg R N__ MMl 2 ISNS CPUHIGAINN  mym 4577
= o 2 NOSTUFF
15w
1;
P1{65K661 0561 R50669
PLACE_NEAR=R5400:10MM o 15 a2 a ISNS HS COMPUTING N 1 5
T Lr2ow m—EJ_I_GMPLACE EA M \//5\/% \%
CKPLUS_WAIVE=NdifPr_badTerm 5201 1720w
Ev R5665
77 42 40 ISNS_HS_COMPUTING_P 5 Jin- sc70  out L& SNS_CPUHIGAIN_OUT1 2
CRITICAL In battery discharge scenario negative voltage will be
I _HS_COMPUTING ] 4 TN+ 200x REF|1 1R5664 1C5665 present on IN+/- pins with INA output voltage decreasing
. 15K 00'22UF from 3.3V with increasing discharge current.
CKPLUS_WAIVE=NdifPr_badTerm GND 5% 0w S 62 3v
X5R
1 561 0201
SENSE+ pins of EMC1704 sink 10-20uA current.
TUFF . .
L IEI?CSETI%FAE=U5660.6:5MM NOSTU This deviation has been designed in our Peak Detection circuit.

With 10uA sink: 0.125A - 2.1A -> 13mV - 83 mV
With 20uA sink: 0.125A - 2.1A -> 23mV - 92 mV

Battery BMON Discrete Current Sense (IPOR) & Threshold Alert

R45 629
7 62 (I ISNS_LCDPANEL_N 5 ISNS_LCDPANEL_IOQUT 1A 53}3 SMC_ILCDPANEL_ISENSE o 2 3
150w
1 62 ISNS_LCDPANEL_P 4 R5625 (& 1C5629
51K 201 f— 00.22UF
96 0201
LOADISNS LOADISNS LOADRC:YES
PLACE_NEAR=U5620.6:5MM PLACE_NEAR=U5000.A7:5MM
= GND_SMC_AVSS 36 37 38 40 41 42
Camera (S2 Controller) Current Sense (ICMC)
Gain: 500x. EDP: 0.82 A
Rsense: 0.005 (R5610) or XW5610
Vsense: 4.1 mV, Range: 1.32 A
SMC AD: 15
s PP R AMERA p—
; PP3V3_S3RS0_C — LOADISNS
o us e PP3V3_S4SW_SNS BYPASS=U5630.3:5MM
PP3V3 S3RSQ CAMERA 1C5610
0.1UF
HIN NECK WIBTA=0. 175 20% LOADRC:YES
MAKE_BASE=TRUE CERM PLACE_NEAR=U5000.B2:5MM
102
1 _gu PP3V3_S3RSO_CAMERA R5619
NC_ISNS_CAMERAN 5 ISNS CAMERA T10UT _ 1%-23% _SMc cAMERA ISENSE oD o
XW5610 8] %
o NC_ISNS_CAMERAP 4 R5615 1/;2Fow 1C5619
20K 201 9. 22UF
PP3V3 S3RSO CAMERA R G 3200 2 Eadv
o MIN-NECK-WIDTH=0 - 3MM LOADISNS 5201 0201
§ VOLTAGES3.3V R5611 NOSTUFF LOADRC: YES
gg PP3V3 SO 1 0 2 CAMERA 3V3:S0 PLACE_NEAR=U5610.6:5MM PLACE_NEAR=U5000.B2:5MM
A AA Y - : =
33 ;% - GND_SMC_AVSS
i 1/16W
46 MF-LF
5 402
R5612
.PP3V3 S3 1A /\0/\ 2 CAMERA 3V3:S3
By
1/16W
MF-LF
402
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11750008 4 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5619,C5629,C5649
11750008 1 RES,MTL FILM,100K,1/16W,0201,SMD,LF

36 36 NOSTUFF
C5673
30 28 20 13 §5 3 93 8% §1 3°_PP3V3 S0 01. 22(2JF
BRI TR ) BMONHYS _| |_
1C5671 20%
L 0 1UF sk
10y 0201
2 CiRM-x5R
6201 R5673
36 37 38 40 a1 a2 BMONHYS L BYPASS=U5671:3MM BMON COMP FB , 255K,
L EMONHYS VN
R5674 BMONHYS e
200K R5676 71 MESLF
1920w 1 2 34 5 MCP6541T BMONHYS
uE Y sC70-5
2 1/;2Fow 1 BMON_COMP_OUT [
CHGR_CSO_R_P/N are swapped on purpose BMON COMP VREF 201 4
to measure Battery discharge power e - 2
BMONHYS
into system. R5675
. 69.8K L
Trip Target on Battery current: 3.5 A ﬁzow =
Hysteresis Circuit: 1%*1 BMON_TOUT_R BMONHYS SMC_BMON_COMP_ALERT_TL 38
Vref = 0.854 V 2 NOSTUFF
Vth = 0.758 V -> 3.031 A on Battery current 1C5672 DMN32%§I§FZ3%
vtl = 0.887 V -> 3.549 A on Battery current = [ wosturr BMONHYS gg%lUF DEN100654-3
Hysteresis Margin = 0.518 A R5677 R5672 2 £2¢ SYM_VER_2
402
0 0 1 .
ﬁzow ﬁzow -
MF MF
20201 50201
BMONISNS
BMON_IOUT D =
C5 67 g - - - -
. IUS{’} NOSTUFF
CERM XBR D5677
0201 SM-201
BYPASS=U5670:3mM _L RB5212S-30
- K
v+ BMONRC: YES
CKPLUS_WAIVE=NdifPr_badTerm I:-[]I\?AGZZQ R5 g; 9
7 52 (I CHGR_CSO_R_P 5 |n- sSCc70  ourt L& ° BMON_TOUT 1A lg SMC_BMON_DISCRETE_ISENSE 36 38
CRITICAL 1/12%0W BMONRC: YES
s CHGR_CSO_R_N 4|m+  50x R5671 M |1C5679
CKPLUS_WAIVE=NdifPr_badTerm %SK PLACE NEAR=U5000.A3:5MM 20%2 2UF
GND 320w 2 $:2Y
BMONISNS ~ %01 0201
2

CPU Core Voltage Sense (VCO0C)
R5689

SMC ADC: 20

XW5680
SM

68 65 54 10 s _PPVCC_S0_CPU 1 CPUVSENSE_IN
PLACE_NEAR=R7310.2:5 MM

201
PLACE_NEAR=U5000.B7:5MM

CPU Core IMON Current Sense (
R5699

Gain: 1 A / 28.273 mV, Range: 40 A.

NOSTUFF
PLACE_NEAR=U5670.6:5MM

2

SMC_CPU_VSENSE oD 2 30

1C5689
g . 22UF

PLACE_NEAR=U5000.B7:5MM

GND_SMC_AVSS

1IC2C)

SMC ADC: 22
ss _CPUVR__IMON

36 37 38 40 41 42

1 2 SMC_CPU__IMON ISEN@ 36 38

With R7210 (Ri) set to 316 Ohm,
R7310 (Rsen) set to 0.75 mOhm,
R7230 set to 95.3 kOhm,

Num Phases (N) is 2, and Io (ICCmax) is 40A,

then 1A of Io gives 28.273mV at the Vimon.

0201
PLACE_NEAR=U5000.B8:5MM

1750w
MF 1C5699

GND_SMC_AVSS

== 07,22UF
2 $:3V NOSTUFF
0201 PLACE_NEAR=U5000.B8:5MM

36 37 38 40 41 42

GND_SMC_AVSS

PLACE_NEAR=U5000.A3:5MM

36 37 38 40 41 42

SYNC DATE=08/12/2013
————

ISYNC MASTER=J44

Power Sensors: Extended

<SCH_NUM>|D

d} Apple Inc.
<)

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

<E4LABEL>

<BRANCH>
56 OF 120

8

7

4

2



www.chinafix.com

Thermal Sensor A:
Thunderbolt Die, MLB Proximity
I2C Write: 0xD8, I2C Read: 0xD9
R5850
2020 23 S8 5350828039, PP3V3_ SO 1 2 PP3V3 S0 TBTTHMSNS_ R
BRUBUBREEY Y NIN LINE WIDTE=0.38 mn
P}jf}g!g VOLTAGE=3.3V : 1C5850
402 ?-%MF B L U5850 I2C Address: D
77 > ¢y TBTTHMSNS D1 P % TBTTHMSNS D1_P 2 iy R5851'R5852 By setting R5851 to 15k, I2C address
= MAKE_BASHSINUE PLACE_NEAR=U5850.2: 5M - o2 19K 190K for U5850 is 0xD8/0xD9
. . NO_XNET_CONNECTION=TRUE TBTTHRM_SNS 1720w 1720w :
Thermal Diode: TBT Die (THSP) Cc58511 Vo = L2061 ,%01
| placement Notes T - - oo ooooTT” 0.0022u8 —— E]\EI']CE;%IF)ZOA
Placement Note: . i TBTTHRM SNS cgﬁx 2 TOFN TBTTHRM_THRM:PU TBTTHRM_ALRT :PU
' The P leg connects to THERMDA pin of the TBT - 102 2 |pp 4
i i THERM* /ADDR| TBTTHMSNS_THM_T, oo 0
tchip, the N leg connect to pin AAS8. . 1 % 2 ., TBRTTHMSNS D1 N PLACE_NEAR=U5850.3:5MM 3 lon
R, = ALERT*y 6 TBTTHMSNS_ALERT L Lo -
J_ XW§M851 76 63 39 36 MBUS_SMC_3_SDA 7 |smpaTa
= 8
PLACE_NEAR=U2800.AA8: 2MM 76 62 29 KBy SMBUS_SMC_3_SCL MCLK -
Note: Use GND pin AA8 on U2800 for N leg. GND _PAD
ol o
TBTTHRM_SNS . . .
Thermal Dlode: MLB Proximity (TMLB)
v Placement Note.
= ' Place U5850 on the TOP side, on the left port;Lon
1 of the board, 1" to the right of USB connector.
L o oo a a2 e e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU High Peak Detection:
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity
I2C Write: 0x98, I2C Read: 0x99
R5870
e B E SR, PP3V3_SO LARA 2 PP3V3 SO CPUTHMSNS R
DRUBEBBELRY Y NIN LiNE WIDTE=0-25 mm
1/%ew VOLTAGE=3 . 3V 1C5870
MESLF 0.1luF
CPUTJMSNS_D1_P 2 iﬁim 11l{o5081<71 11i(()5081<72 =
Thermal Diode: Airflow (TAOP) T o T |enrzems | 1ox 2 o
' Placement Note: ' NOPXNETPCONNECTIOE%TF;%]_ 1 U5V§D70 = 2”24}(;1 2201
' Place 05871, Airflow thermal indicator, above, 05871 0.0022uF —— R R
' the SSD, on the BOTTOM side. ) 15%?()‘10662}5; 18% 2__ EMC1Q1-7“1\(1)4_2 CPUTHRM_THRM:PU CPUTHRM_ALRT:PU
Lo oo fff o f i i e e e e e e e e e e oo 2 | CRITICAL CERY 2 |pp1 THERM*|y) __CPUTHMSNS THM_T, oo ¢
. CPUTHMSNS D1 N PLACE_NEAR=U5870.3:5MM 3 | w1 ALERT*|y10 CPUTHMSNS_ALERT L b
.- CPUTHMSNS_D2_P o 4 |pp2/DN3 smparal 11 SMBUS_SMC_1_SO_SDA 14 32 36 39 68 72 76
PLACE_NEAR=U5870.4:5MM 5 12
3 NO_XNET_CONNECTION=TRUE DN2/DP3 SMCLK SMBUS_SMC_1_S0_SCL 14 32 36 39 68 72 76
1
CRITICAL 05873 1 0.%32821% 1 16 | sEnsE+ ADDR_ser| 6 CPUTHMSNS_ADDR_SEL
BC846BLP 108 —— 15 | sensE- 7 'R5875
DFN1006H4-3 o2l 2 GPIO NC
2 | CRITICAL ERM 13 —x 0 B
DUR_SEL
., CPUTHMSNS D2 N PLACE_NEAR=U5870.5:5MM 14 |1y sEr 20w '
v | 20201 ,
Thermal Dlode. Memory Proximity (TMOP) Thermal Dlode. CPU Proximity (TCOP) GND _ THRM_PAD 1 ,
v Placement Note. v Placement Note. ' @ B A i .
' Place Q5872 between two rows of Memory dev1ce§, ' Place Q5873 under the CPU, , Thermal Sensor. Fin Stack Proximity (ThlH)
' between channel A and B, on the BOTTOM side. . ' on the BOTTOM side. . l 'Placement Note. '
bttt sttt T s s s s s s s s [ = 1Place U5870 at corner near Fan,
ron the TOP side. [
L |
77 42 I ISNS_CPUHIGAIN_P —
7742 (I ISNS_CPUHIGAIN_N
WZJ“ SLC DATECOS L2200 A
Thermal Sensors
vaesemunsiao
< >
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FAN CONNECTOR i

KEEP THE 5 PIN CONNECTOR FROM D1

e
BE3V3_SO
PP5V_S0 16 17 32 41 45 53 54 58 60 61
65 68 C
CRITICAL
R6060 * J6050
FF14A-5C-R11DL-B-3H
47K F-RT-SM
£ 6
R6065 201
1lo|5v pc _—
SMC_FAN 0 TACH VS FAN_RT TACH 2 MOTOR CONTROL
2 Q== 0
5% 3 1o enp
1/20w 4
MF o TACH
201 5
NC ¥—+0O
= 7 O
R6061 NS
roon 518S0769
o B 06060
1/20W DMN32D2LFB4
201 © S VER 3
2 _VER_
*®
2] TKTQ FAN RT PWM
56 [INy—SMC_FAN 0 _CTL h |_qu B
e

ISYNC MASTER=J44 SYNC DATE=08/12/2013
———

Fan
d} Apple Inc. SH—NUM> D
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LPC+SPI Connector
(Matt Card Connector)

LPCPLUS

SPI ROM CRITICAL

Dual-IO Mode (Mode 0 & 3) supported.

J6100
SPI Frequency: 50MHz for CPU, 20MHz for SMC. DF40C‘;358DSP;4—0.4V

PP
e @ e uns PRIV _SUS 525139 38 37 36 3¢ 33 30 17 PP3V42 G3H 31 M)y 32 D
R @),
SPI:DUAL_IO 61 60 5654 53 4a a1 32 37 3 PPSV_S0 |
: - 1 BYPASS=U6100 : 3mm o| CRITICAL 16 o2 - SPI_ALT MISO oD 5 72
R631 03% C6100: 7 o 17 y—LPC_CLK24M_LPCPLUS w3 00l.  gu | LPC FRAME L am e o o 72
N 0.1UF —— VDD 6
L a3% = U6100 7 o0 36 14Ty LPC_AD<0> s> 00 ¢ . SPIROM USE_MLB D s s
'‘R6103 i xengset 64MBIT LPC_AD<2> ; S gET) PM_CLKRUN_L
R WSON 72 68 36 14 LHTY. . 00 - {OUT 13 36 68
<1> 11 12 .
100K 22 s SPT_MLB_CLK 6 |sck s1/s1o0| 5 _SPI_MLB_MOST ,; 5 72 o0 3 ucgy—LPC_AD<1 b 0 O o= SBL ALT CLK <«
3200 I 72 68 26 11Ty LPC_AD<3> 31001 o= SPI_ALT CS_L ames -
SST25VF064C SPI_ALT MOSI e 15 16 o o | LPC_SERIRO
2201 OMIT TABLE 72 45 I - 0 0O e
7245 SPI_MLB_CS_L 1 cE* — 68 16 15, XDP_LPCPLUS_GPIO P v 18 P LPC_PWRDWN_ 1. 13 36 68
B ER® so/sor1l 2 SPI_MLB_MISO . -, D b O O = <M
72 45 SPIROM WP_1L 3 A wp* o5 1 [T) LPCPLUS_RESET_ L - 19 00 20 - SMC_TDI [T ¢ 37 8
72 45 SPIROM_ HOLD_L 7 ARST* /HOLD* 68 37 36 (OO} SMC__TDO - 21 00 22 - SMC__TCK T 3¢ 37 8
SPI: 10 o NC_SMC_TRST_L - 23 24 o SMC_RESET_L 5637 38 52 6
R%IOT(B‘? Vs SR PLD . NC_SMC_MD1 o 25 88 26 SMC_ROMBOOT %37 " -
.- -
o as g SPIROM USE MLBy  1AAA2 o 57 30 y—SMC_TX_L 27110028 g | SMC RX L DD =0 7
175w 295 0430 SMC_TMS T s 7 o0
MF
0201
PLACE_NEAR=U6100.7:12MM L 33 34
NOTE: If HOLD* is asserted NOTE: Not all ROM APNs currently used
ROM will ignore SPI cycles support Quad-IO. Also not compatible with
in normal and Dual-IO modes. Matt card ROM override. Quad-IO support 516S1039
is for experimentation only. £
. . .
SPI Bus Series Termination
PTACENEER=T - SPI_ALT MISO . ..
[[PLACE_NEAR=J6100.2:5MM
! SPI_ALT MOST ;s -
[PLACE_NEAR=J6100.15: 5N
PLACE_NEAR=J MM SPI_ALT CLK ..., Matt Card ROM Slave

PLACE_NEAR=J6100.12:5MM opby A1 CS L -
[PLACE_NEAR=J6100.14:5MM
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS

'R6128 |['R6127 |'R6126 |'R6125 _—
9 9, 9 9

1720w 1720w 1720w 1720w

MF MF MF MF
50201 50201 50201 50201

R6110 R6120
7 op—SPI_CSO R L 1PN 2 SPT_CSO_L 1,\?\3;\/2 SPI_MLB_CS_ L grm s
PLACE_NEAR=U0500.Y7:50MM /5% /1% PLACE_NEAR=U6100.1:12MM
1/20W 1/20w
RG%ll 0351 R631321 Piii!
7 1 my—SPI_CLK R LANA 2 .. SPI_CLK 1 2 SPI_MLB_CLK gy o 7
~ PLACE_NEAR=U0500.AA3:50MM ;% - /\/1\%/\/ PLACE_NEAR=U6100.6:12MM - -
1/20W 1/20wW
CPU Master o¥E, R6112 Piit R6122 SPI ROM Slave B
7 11gry— SPI_MOSI_R 1A\ 2, SPT_MOST 1,\3\3;\/2 SPI_MLB_MOSI (gry .
PLACE_NEAR=U! LAAZ: MM PLACEiNEAR=UGIOO.5:1 MM
(SPI_I0<0>) o 1720w
R6%13 0351 R631323 Prit
7 11Ery— SPI_MISO LAPA 2 . SPI_MJISO R LAAA 2 SPI_MLB_MISO (gry .
PLACE_NEAR=U LAAZ: MM 4 4 PLACEiNEAR=Ub100. T 12MM
(SPI_I0<1>) 17w 1/%ow SPE:0paR IO
0201 201
33
- SPI_IO<2> 1 2 SPIROM WP L ., ..
<D /\//1\%/\/ PLACE_NEAR=0U6100.3: [2MN ’
SPI: D IO 1/20W
LIS
- SPI_I0<3> 1 2 SPIROM HOLD L 4 -
<D — ’\/\%/\/ BLACE_NEAR=U6100.7: [2MH = =
A |
201
R6114
22 s SPI_SMC_MISO 14 A 2
I/SZDW
0361 R6%15
22 SPI_SMC_MOST 1 2
2 D /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20W
SMC12 Master 061 R6%16 SYNC MASTER=J44 TNV 1Y
7 5 o SPI_SMC_CLK DYV g DATE=08/12/2013
5 v FTACENERR-USTOU. LI 12m LPC+SPI Debug Connector
R | <scH_Num>|
0201
1 % g SPI_SMC_CS_L 1V(\’/\/+m Apple Inc. <SCH_NUM>| D
;% PLACE_NEAR=U! .K T 12MM ® REV (@)
1750w <E4LABEL>
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AUDIO CODEC, ANALOG BLOCKS
APPLE P/N 35354080 CRITICAL
L6201
120-OHM-25%-1.3A
PP3V3_SO_AUDIO_ANALOG LYY Y L2 PP3V3_S0 g
MIN LINE WIDTH= % MM 0402 3839 40 3744746747 50
MIN_NECK_WIDTH= mm
VOLTAGE=3.3V CRITICAL
S fRAYS_AUDIO_ANALOG .. c6214:| |1c6213
C62181 C62161 |ice217 T =13 D
0.1UF 0.1UF 10UF X7R-CERM 2 2 X5R_CERM
189 7 189 7 5 3% 0402 0202-1
X7R-CERM X7R-CERM -
6455 0402 0805 RoBY 1 GND_AUDIO_CODEC , s
CRITICAL | GND_AUDIO_CODEC _ 4 5o
C6219 BYPASS=U6201.N13:M11:5 mm
15UF ~ « C62121
50 1 __GND_AUDIO_CODEC 12 2l 2l 2 = 0 1uF BYPASS-US201.AL:AZ:5 Mt
I [T TR R L&y 2
283 BYPASS=U6201.H12}H13:5 mn g 8 5 4 XTR-CEHN
X5R.
0402 MIN L}:g%ww%g¥g 92w gl g gl GND_AUDIO_CODEC a6 50
BYPASS-U6201.38:810+5 mm CODEC_FLYP N 13 a12
CRITICAL M%I\IINN']%%}(IEVT}%'II-‘%HOUO7 MIN LINE WIDT VREF _DAC VREF_DAC HPOUT_L MIN _LINE WIDTH=0.3MM MIN_NECK WIDTH=0,07MM AUD_HP_PORT_ L T =0
C62221 MINWECKWJIDTH ;]%B'H‘%ILTN All | ypp proT U6201 mpout R| 213 MIN_LINE_WIDTH=0.3MM MIN_NECK WIDTH=0,07MM AUD_HP_PORT_R T =0
- j—
1521.&1; a8 CS4208-CRZR SENsg a1l C11 AUD TIPDET 1 am -
FLYP - 12
peid CODEC_FLYN B10 | pryn VEBGA SENSE_a2| D AUD_TIPDET 2 &m0
0402 MIN LI WIDTH=0. B11 ANALOG c13
MIN_NECK_WIDTH=0. FLYN SYM 1 OF 2 HS3 MIN_LINE WIDTH=0.SMM MTN NECK_WIDTH=0.,07MM AUD_US_HS_GND am s
ci2 = = AUD_CH_HS_GND
GND AUDIO CODEC N10 HS4 MIN T.INE WIDTH: 0.5MM MTNiNF‘(’KinD'T‘H 0. 07MM @55 77
s VI Hs3_Rrer| B13 MIN LINF_WIDTH=0.SNM_NECK_WIDTH=0.07MM AUD_HP_PORT_REFUS ¢rmysn
TP_AUD_CODEC_MICBIAS1 L LINEIN L us4_rer| B12 MIN_LINE WIDTH=0.3HM NECK WIDTH=0.07MM AUD_HP_PORT_REFCH ¢m s
N9 LINEIN_R+ HSIN+| C6224
TP_AUD_CODEC_MICBIAS1 R M9 |LINEIN R- HSIN- 1UF MIN LINE WIDTH=0.
L8 1 II 2 MIN_NECK_WIDTH=0. 07M.M HS MIC P P
TP_AUD_CODEC_MICBIAS2 1. L7 LCBIASL L A C6225 <
MICBIAS1 R 328 402 1 UF MIN_LINE WIDTH=
SENSE_BI1 XBR II 2 MIN‘NECK‘WIDTHH% UM’JC N
TP_AUD_CODEC_MICBIAS2 R L5 |yreBIas2 & SENSE B2 ame
L4 lyrcpIas2 R SENSE_C SND_AURIO_CODEC. 4 %Igl{*; C
SENSE_p| L3 | X5R
50 ¢ GND_AUDIO_ CODEC N8 ImrcINi L+ — 402 AUD_TYPEDET BT
M8 ImrcINi_I- LINEOUT1_L+ E12 NC_AUD_IO1_LP
N7 lyrerni me r1nEouT: L B3 NC_AUD_LO1_LN
M7 MTCINI:R— LINEOUT1_R+[ 11 NC_AUD_LO1_RP
12
C6226 N5 lurerna 1+ LINeEouTl _R-| F NC_AUD_LO1_RN
. 1UF M5 2 L- F13 AUD_LO2_ I _P
?g&; MICINZ_L LINEOUT2 Lt AUD TO2 L N 0D “°”  Lpr. SPKR AMP. SIG. SOURCE
}ég%;l(:ERM N4 MICIN2 R+ LINEOUT2_L- @ 48 77
GND_AUDIO_CODEC |2 CODEC_MICIN, u4 R- G12 AUD_LO2_R_P
50 e —|| MICINZ_R LINEOUT2_RH—— AUD 103 R N 00D *° 77  RT. SPKR AMP. SIG. SOURCE
AUD_HSBIAS_IN L12 |ysp1as IN LINEOUT2_ R~ BT = 77
AUD_HSBIAS L13 |usBIas LINEOUT3_r+| H1L AUD_LO3_I_P D 7 1pp BWOOFER AMP I RCE
R6206 AUD_HSBIAS REF M13 |4SBIAS_REF LiNgouT3_r-| J11 AUD LO3 L N oo« SUBWOO! . SIG. SOURC ——
12-21K, N1l |ySBIAS_FILT LINEoUT3 Re| 912 AUD LO3 R P
VYV | 913 AUD LO3 R ©UD 7 RT. SUBWOOFER AMP. SIG. SOURCE
1/12%ow LINEOUT3_R- U (o] N T <5 77
MF
201 rineouT4_r+| K11 NC_AUD_LO4_LP
C6220 ringouT4_r-| K12 NC_AUD_LO4_LN
1UF LINgouT4_R+| K13 NC_AUD_LO4_RP
1 H 2 LINgouT4_Rr-| B11 NC_AUD_LO4_RN
383 veow| ™12 CODEC_VCOM
%2R L C6221 Aaa o 2 vRer apci N2 CODEC VREF_|
ooog zZz=z =2 O
C
fe<c ZIE 2 QR e G’ 2PE B
FILT 21s1alel glsla] ol @ 1UF- IOOHM— %OO%UF
o 21 283 2
= Al < [of @ 3087 2 Lev.
TANT POLY
0603-LLP 0805 1oB 1
o GND_AUDIO_CODEC 4 5o
4 .5V POWER SUPPLY FOR CODEC
APPLE P/N 35352456
_—
PLACE XW6201 NEAR 5V SOURCE
XW6201 L2320 VIR VIS0 U6200 MR- RENR WERRHCG: 20M
SM FERR-22-OHM-1A-0.065-QRMXZEESY ) Tps7 1745 VOLTAGE=% .5V )
62 60 57 56 35 33 32 _PP5V_S4 1 2 PP 4 1 2 4V5_REG IN 6 1 PP4V5_AUDIO ANALOG i
Bany = =t = =
OL;gg%ngg%DTH : 0201 " cRITTCAL
R§522(1)<0 v 4V5_REG_EN 4 len Nr/FB|3 4V5_NR
30 24 34 33 97 98 93 38 1] s PR3V3_SO 1A 2
R BT R Nc| 5
NO STUFFI/SZ%DW GND CRITICAL CRITICAL
%Fl R6207 C6200 7 SYNC MASTER=J44 SYNC DATE=08/12/2013 A
PM_SLP_S3_BUF_L , 22K | -7 1C6201 XWGSZOO Igggmﬂ- ———
61 27 26 VAN —_ 20% —— 1UF M
5 2 30V 183 1582 < AUDIO:CODEC, ANALOG
1/16W XZ‘SzCERM 2 gop ! 4
MF-LF
D_AUDIL DE < H M>]| D
AN D e AR =0 s Apple Inc. SC _NU
MIN NECK WIDTH=0T5MM "
PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 1<) <E4LABEL>
= NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 62 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 46 OF 78



www.chinafix.com

L6300
FERR-22-OHM-1A-0.065-0HM

AUDIO CODEC,

DIGITAL BLOCKS

APPLE P/N 35354080

00wy, PRIVS S0 . ER LY S0 AUDI0, DIG , PRIVI_S0  Sifnein
0201
1 VOLTAGE=I.5V BYPASS=U6201.E1:F1:5 mm
(4;'67%90 C'6391 1 (g61 0 BYPASS=UG20[L.GL:FL:S mu o o k1eK3:5 _ _ PP3V3_S0 §1182180818% 7 00 24 29 39 97
N 7 LUF 1C63031C6304 C63
SS=U6201.J2:J1:5 mm 0402 CERM—XSR ci:RM—XSR igi_c PASS=U6201.A7:E3:5 mm
= 201 0201 0402- C630 1C6307
3028 21 35 33 15 33 5 1) s PP3V3 SO - ¢ J_ %803} 00. },UF
VRABEIBENY = X5R=C| 2 CERM-X5R
1 6324 0402- 0201
R
100K o = s =] o =
0 |R6325 ol Il S
o 100K 28 & E =
220 ﬁzow 2' ! :' o
2%51 > 5 5 5
RIGO%Iz(?’ « @um—GRI00_SPKR_SHUTDOWN H3 lgpr00 SPDIF_IN - R63%30
1,\/\/\/2 PD_CS4208_GPIO1l H2 |gpTo1 U6201 sppIF_out| 62 CS4208_SPDIF_OUT L AAA,2—SPDIF_OUT_JACK gm so
X o 50 I SPKRCONN_L_ID Hl lgp1o2 CS4208-CRZR i
NOSTUFF 1720w - pmIc spao) N3 1/16W
MF o 50 Iy SPKRCONN_R_ID C4 lepro3 -~ > i
R6322 201 DFET OPENUS cs VEBGA pmic_scrof N 402
100K o PIO4 DIGITAL
1 2 DFET_OPENCH €7 lep10S SYM 2 OF 2 purc_spall N1
1
1/;2:0‘” NC CS4208 GPOO 9 lepoo purc_scril M NC_DMIC_CLKO
€ 201 NC_CS4208_GPO1 B9 lgro1 pMIC_spaz| M2
= Ll
72 HDA BIT CLK F2 |pcrk DMIC_SCL2
72 HDA_SYNC E2 |sync pmIc_spa3| K2
R62?531 .. CS4208 HDA SDOUTO R D1 |sp1o puIc_scra| L2 DMIC_CLK3_R NC_DMIC_CLK1
o G 2 6 HDA_SDINO 1 2 | _TP_cs4208_HDA_sDOUT1 1 lspr1
D2 F6
1/;2§ow | c2 anf N: F7
2 HDA_SDOUT 201 D N
(ma1s SDOU 9 3 Jspoz oL 8
Bl G6
7 —HDA_RST L | P N NC_DMIC_CLK2
ORST* NC|
A5 IvcLk A nel &8
NC_CS4208_MCLKA I o2 — nc| H6 DMIC SDA3 am e s e
NC_CS4208_ SCLKA f s SCLK_A nel B7 R6735.$z
NC_CS4208_LRCLKA I PO I Nc| H8 LAAA 2 DMIC_CLK3 oo 50 o
NC_CS4208_SDOUTA f Frm !
[SDIN_A 1/16W
- Mios®
A6
NC_CS4208_MCLKB T e CLK_B
NC_CS4208_ SCLKB I = SCLK_B
NC_CS4208_LRCLKB | = LRCK_B 1
SDOUT_B —
NC_CS4208_SDOUTB | — »
SDIN_B
C6 Ispa
B7 IscL P 1
sgg888 B0
8 ff ff ff ff ff o0 50 v DMIC_SDA3 1 OPLACE NEAR=U6201.N3:5 mm
A clolo]o]o
n SRR Rl

72 47 1 HDA_SDOUT

PEGA04
&

PLACE_NEAR=U6201.D2:5 mm

SYNC DATE=08/12/2013
————

 Ea—
AUDIO:CODEC,

d} Apple Inc.
<)

DIGITAL
| <scu_nuw>|p
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e s PP5V_S0_AUDIO AMP T,

CRITICAL|
CR%;EE%% CRITICAL (:6412 BYPASS=U6410.A1:A2:5 mm
L C6413
FERR-1000-0HM 0. 01UE TagT_ poLy 106411
a6  1.02 T, P! L2 (E _LIN P 1]]2 4| crrTICAL 0,1UF
0402 NO—TESTEIROE CRITICAL llol% = 2 %8R _crm
4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375) 16411 cea1a ol
FERR-1000-OHM 0.01UF 0403 U6410
APN: 35352888 & 35352958 e O TEST_TRUE MAX98300 = SPKRCONN L OUT P e
GAIN = +3 DB 0402 e A, E 51 [ MmN LmEWIDm=OIO W D D
1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL =N P3| o o FINNECK _WIDTH=0.10 Mt
1ST ORDER FC (SUB) = NOM 9 HZ XTRIGERM = - ]
SPKR_SHUTDOWN c2 . c3
" u o SHDN GAIN SPKR_L_GAIN e B ERCONN L_OUfm »0 «: 1
FERF{_‘Glg(g)Ol onM B2Ine MIN_NECK_WIDTH=0.10 MM
- - 1
+» om>_GBT00_SPKR_SHUTDOWN: Y Y Y L2 Rsflo%% poND
0402
CRITICAL hpien o
402, L
—
w1 PPS5V_SO0_AUDIO_AMP R
CRITICAL %IngAL _LCRGLELZAL BYPASS=U6420.A1:A2:5 mm
L 1C6421
47UF
FERR-1000-0HM - 01UF g2 3 4| cRITICAL ?@1UF
77 46 ) _R_ ! L2 AUD_SPER. TA!(‘%SE(_’AA] PVDD 2 XSX—CERM
0402 - i U6420 0201 SPKRCONN R_OUT P 50 68 77
L6421 Cégﬁj—zcil‘ = L MIN LINE
MAX98300 = MIN‘NECK‘WIDTH 0:10 MM
FERR-1000-OHM 5. 01UF7%£§RM - e SPRRCONN_R_O C
1 5 Lo | SRR Rﬁ]?tNA:Pn\H our+ Bl MIN L%ggﬁ%ggg R e
e === sz NO_TEST-TRUE — N rESRKRAMP_RIN_| 3ln- our-| €1 =
CRITICAL 19 -
X7E G5RM,, SPKR_SHUTDOWN  CZsupnx cay C3_SPKR_R_GAIN
B2lnc
R6420*
PGND 10051§
1 PPS5V_SO0_AUDIQ AMP_R 1/18W
o MF-LF
< 402,
CRITICAL BYPASS=U6430.C2:C1:5 mm
C64321* 1C6431
CRITICAL c L T00UE - 15 uF 1
L6430 &EaS$e 208~ o T, 1% -
FERR-1000-OHM 2 3} 2 XSR_CERM
0.22UF CRITICAL
CASE-AL1 VDD 0201 77
7 s AUD LO3 R P 1 L2 1 2 o 5o o
0402 NO_TEST=TRUE = NO_TEST=TRUE gs?ll% 7%
8y WLESP
CAFORZM Bllrn+ OUT+ c3
CRITICAL NO =TRUE Allrn- our-| B3
L 8%5E§2AL ., _SPKR_SHUTDOWN A2 s« A3 | RSUB_GAIN SPRRCONN_SR_OUT N
FERR-1000-OHM 0.22UF o = SP ] MIN LINE WIDTH=0. 40 M oD 0 o0 7
77 16 I AUD _LO3 R N 1(YYY,) 2 AUR-SPKRAME RSUATN N 1 I 2 RSURIN N ) 1c64d6 e N NE FRRTE
0402 - 108 GND 41187%00EF
l6v - 2 50v
CERM © X7R-CERM
402 0402
o 48 PP5V, SO_AUDIO_ZMP_L
BYPASS=U6440.C2:C1:5 mm
CRITICAL CRITICAL
16440 CEaET c64421|, 1C6441
FERR-1000-0HM 0. 2920F 100UF —— —= 0. 1UF
20% T —
7w m—RAUD_LO3 L P L[ T [, 2 aun _sexeame 1R LSUBIN P 9 lev SPKRCONN_SL_OUT_P 7
’ 0402 i — ||~ NO_TEST=TRUE— CASE§§¥ : Lx}, F~-BITICAL B D MIN LINE gIDTH 0.40 MM e
10%
L6V [.]644(33 MIN-NECK—WIDTH=0.10 MM
Riis SSNZS
RITICAL -
CLG 4 4C1 C%[gi%& Blirn+ ouT+| C3
Al B3
FERR-1000-0HM 0. 2920F IN- ouT-
AUD_LO3_L_N, 2 12 SPKR_SHUTDQWN az|y/, a3 | LsuB GAIN _ w06 77
7 as D= |0402|77\_A%D_S§KRAMLLSW_|N D sexmaup 5 |—L511BN07TEST:TRUE IN_N s = sD GAIN SPKRCONN_SL_OUT N MIN-FECR—WIBTH=0: 10 =
103 EDGE| B2 1C6446
CERM GND 4700BF
402 18%
b 2 50v
(8] X7R-CERM
0402

ISYNC MASTER=J44 SYNC DATE=08/12/2013 A
AUDIO: SPEAKER AMP

d} Apple Inc. <SCH NUM> D
©
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NECK_WIDTH=0.06MM
MM

HS_MIC_P R26 52%0 ggygLﬁNEjﬁIIDTH:I?'Z
77 a5 (GO} = — ® 1 2 UD_HS Cc_ g 7
k3
CRITICAL 1/téw RITICAL
1 ]
R6556 1C6550 Mios" 1C6558
100K —— 3300PF 27PF
1/204 T, 8% 2 28y
201, 25 rac R6559 958196
HS_MIC_N 12-2K,
R Y AUD_HS MIC N @
1/516W MIN LINE WIDTH=0.2MM
MEE%F MIN_NECK_WIDTH=0.06MM
R/C6550 FILTER TO ADDRESS OUT-OF-BAND
NOISE ISSUE SEEN ON EARLY HEADSETS
(SEE RADAR # 6210118)
- DFET ENCH BYPASS=U6500.B2:3MM
BYPASS=U6500.B2:3MM
1C6560 1C6562 1C6563
- ig-%OUF —— 0. 1UF - ?8-%01“
— £}
'R6520 2 2EEM_X5R 2gkwm 2 %Sk _cERM S
10K 040 0201 0201
716u veP
ME-LF u6500
2 TAIC3%%;§DYFFR
= €2 |pgsEL our1| Al AUD_ CONN_SLEEVE_ XW D > 50 77
L DFET_CPO1 o1 our2| A2 _AUD_CONN_SLEEVE_XW BTD © 0
cp
GND
1C6501
1000PF o
S 33y
NPQ-COG
0402
" DFET, OPENUS BYPASS=U6501.B2:3MM
BYPASS=U6501.B2:3MM
1C6530 106542 1C6543
R6521 ::igmm L5 1ur ::?$MUF
10K 2 2% 8% 2 %0%
CERM-X5R 2 X5R—CERM X5R-CERM
ﬁlsw 040 0201 0201 2
MF-LF
2402 VDD
1 U6501
— TAIC3027A0YFFR
L = WCSP
= C2 |psEL ouT1| AL AUD_CONN_RING2_ XW Ty o0 50 77
DFET_CPO2 g our2| A2 AUD_CONN_RING2_XW 5077
» =
1C6502 GND
000PF -
m

SYNC DATE=08/12/2013
————

AUDIO: JACK

d} Apple Inc.
<)
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CODEC OUTPUT SIGNAL PATHS SPEAKER CONNECTOR
CRITICAL
FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL HP=80HZ J6602
HP/HS OUT 0X02 (2) 0X02 (2) 0X10 (16) N/A 78171-6006
TWEETERS 0X03 (3) 0X03 (3) 0X12 (18) CODEC GPIOO 2 —-MIC CONNECTOR APN: 51850672 "‘;RT-SM
SUB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPIOO APN: 51850818 —O
SPDIF OUT N/A 0XOE (14) 0X21 (33) N/A e SPKRCONN L OUT P 1o
30 28 24 18 33 15 33 3 11 3° PP3V3 SO 77 68 45 [T SPKRCONN_I._OUT N 215
wRuBIRRELY
CODEC INPUT SIGNAL PATHS o« cory—SPKRCONN_L_ID E DS
CRITICAL ‘o
FUNCTION CONVERTER PIN COMPLEX VREF 76601 e SPKRCONN SL OUT P sTo
DMIC 1 0X09 (9) 0X1C (28) 3.3v DMIC SDA3 FF14A-6C—R11DL-B-3H 7 e a0 [Ty SPKRCONN_ST._OUT_N 1o
DMIC 2 0X09 (9) 0X1C (28) 3.3v 68 47 (GUT] — ;“—RT—SM
—( ) p 8
HEADSET MIC 0X07 (7) 0X18 (24) 2.7V OMIT § —0
RESS0 i '
DMIC_SDA2
il 2 e _ 3 CRITICAL
O
OTHER CODEC GPIO LINES o5 DS J6603
LEFT SPEAKER ID GPIO2 INPUT HIGH = FG, LOW = MERRY = 5o 78171-6006
RIGHT SPEAKER ID GPIO3 INPUT HIGH = FG, LOW = MERRY o 7 um—DPMIC_CLK3 1o TN
DFET CONTROL GPIO4 OUTPUT HIGH = DFETS OPEN —O
8
1 O 77 60 40 Ey-SPKRCONN_R_OUT_P 1,
L 7 o0 1 Cry-SPKRCONN_R_OUT_N 2|5
N o 17 (> SPKRCONN_R_ID 2o
CRITICAL PLACE_NEAR=J6600.5: 5mm 410
120-0HM-25%-1.3A meO 77 e 1 y-SPKRCONN_SR_OUT_P 515
AUD_HP_PORT_ REFCH LYY Y Lz -2 AUD_CONN_SLEEVE 152 77 60 4 (ry-SPKRCONN SR _OUT N s 1o
Trem 0402 VAR IBTS 9l
NECK =0 CRITICAL —220
L i
120-OHM-25%-1.3A =
e AUD_CH_HS_GND Y Y Y L 17 1s AUD_CONN SLEEVE_XW
L] MIN LINE WIDTH=0.5MM
0402 MIN_NECK_WIDTH=0.1MM
XW%&Ol
AUD_ HS MIC P
LR i UD_HS_MIC | 1542
CRITICAL PLACE_NEAR=J6600. 6 : 5Smm
L6613
120-OHM-25%-1.3A 0,9
N 5 77 AUD_CONN_RING2 . 5
e O WIN LINE WIDTH=0. 4NN 5
AUD_HP_PORT_REFUS 0402 MIN_NECK_WIDTH=0.06MM CRITICAL
L
120-OHM-25%-1.3A
e AUD_US_HS_GND 1 2 7 40 AUD_CONN_RING2 XW
{OUT] MIN NE H=0.
0402 MIN_NECK_WIDTH=0.1MM
XW6603 APN: 514-0875
SM
AUD_HS_MIC_N 1 2
77 a5 _HS_MIC | &
o CRITICAL J6600
AUDIO-SPDIF-J44
L6604 F-RT-TH
AUD HP PORT L 120-OHM-25%-1.3A 5 . mMIc
D — = 1 2 _AUD_CONN HP_LEFT ©_CAUDIO GND
0402 MIN-NECKWIDTH=0 - 06MM 2 o2RIN
N CRITICAL ~ — — o 1 gper2
R6602 1.6608 s orrs
2.2K FERR-470-0HM NCX______O___W
5 7 1RTN
A 16 &0 AUD_TIPDET 21 (| Y Y | 2 AUD_CONN_TIPDET_2 3 ORr.a0DT0
102, &3 0201 CTRITICAL "
GND_AUDIO_CODEC L6607 AUDIO GND
- __—RG 603" FERR-470-0HM AUDIO
2.2K . AUD_TIPDET_1 1YY Y L2 AUD_CONN_TIPDET_1 5
"5y & TRITICAL 0201 IN
NEILE L660 10_tvbp AN
402, 120-OHM-25%-1.3A 11 oo
. 1( Y Y L2 AUD_CONN_HP_ RIGHT OPERATING VOLTAGE 3.3
AUD_HP_PORT R 0402 MENRENRVIBTH=0  JbMy PoF
- CRITICALH ’ C6600 1 1C6601 1
L6606 1uF — L ¢.1UF
FERR-470-0HM 197 T, sy 2 spio
2 2 B
« cum__ AUD TYPEDET 1(YYY )2 AUD CONN_TYPEDET 2052} G501 X i: PINS
0201
ACK
« @D>—SBDIF_OUT_JAC
3020 27 5895 %40 5393 39, PP3V3 SO
wRuaBIERELY
RITICAL RITICAL
, CRITICAL 1C6603 C6605 : 2 € ¢ 2 € :
DZ6607 e A 100RF - DZ6603 DZ6606 —
'R6601 2 RPO-ceRu 23V ESDALCS5-1BM2 ESDALC5-1BM2 2 §B0-ceru
10K ESSOEBASLZCS—IBMZ 020 NPO-CERN SoD882 SoD882 0201
] CRITICAL
1/16W 1 2
ME-LF CRITICAL CRITICAL
2402 C6602 1 2 C6604 : » CRITICAL C?&ggi_ C?&ggi_ DZ6604
10028 —— DZ6601 1002E —— DZ6602 20 ST DZ6605 238 T ESDALC5-1BM2
T T . 2 - . 2
NPO-CERM 2 ESDALCS_ 1BM2 NPO-cERM 2 ESDALC5-1BM2 NEO-GEEY ESDALCS-1BHM2 NPO-GEOY SOD882
0201 0201 S0D882
ISYNC MASTER=J44 SYNC DATE=08/12/2013
-l- AUDIO: JACK TRANSLATORS
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MagSafe DC Power JackCRITICAL
F7005
6AMP- ?2\] 0. 02950HM PPDCIN_G3H
— 52 65 68
0603
PP3V42 G3H 17 30 33 34 36 37 38 39 45 51
guaan
1C7008
PP18V5_DCIN_FUSE ST
CRITICAL < MIN LIN IDTH=0.6MM CRITICAL 2 ggim
MIN_NECK_WIDTH=0.20MM U7001 302
VOLTAGE=T8.5V
70 NO STUFF TC7SZ08FEAPE 5 L rrace wear-u7001.5:1mm
WTB-PWR-M82 1C7005 SOT665 2~ o SMC_BC_ACOK 5637 52 D
M-RT-SM — 0.1UF
1 5 58v 1
e 2 X7R
ol2 603-1
3 TP__TDM EWIRE MPM
of: ON | SMC_BC_ACOK_VCC s 52 .0 PPDCIN G3H ISOL
o1 BLEEDER
e CRITICAL
6 C7000*
° 0.1gF —— D7020
5T e SBED3F3CW
51850508 io7 pre S
Uy7000 2402
M%é(?(?;lo DCJN_ISOL _BLEEDER PSRC
- LT WIDTH=0. 6MM
s ADAPTER_SENSE 5 ExT InT4 SYS_ONEWIRE D =0.20MM
CRITICAL L r
= NC cND ER 11:{70]_2 Input impedance of 68K meets
1-Wire OverVoltage Protection o] BLEEDER 68K sparkitecture requirements
The chassis ground will otherwise float and can 1. éZzow for both MPM4 and MPM5.
send transients onto ADAPTER_SENSE when AC is R7030 = 2201
- 1K 2 Q7010
connected. NC ?
D%Flg‘g L s BLEEDER SI5419DU —
402 POWERPAK -
L 2 s3] \e7020
= DCIN ISOL BLEEDER R | & AO3407A
ﬂ%nggEWIDTH [ sor23 r
BLEEDER a 'R7010 ; i i
D 1 J_ 0 d 100K When input voltage is 2V the FET will be off
5§ blocking the leakage path and 22.1K can be
1/20w
7 2 ME properly detected. C
s0T23 40.047UF —— 2201
19% 2__ When input voltage is at 16V+, FET will
R7021 0438 Rzg%l conduct and power charger and 3.42V reg
DCIN_ISOL_GATE_R 1 2
%;)K VYV
€L 1/16W 1/20w
= 15 &
2 o DCIN ISOL_GATE
K
1 D7010
= GDZT2R6.8
6.8V Zener 7 GDz-0201
A
+ e
R7020 CRITICAL
47 D7005
1 2 PP18V5 DCIN CONN R
DTH= . SBR0330CW
173w YA BT 1) 3va2_G3
= " n PP H $3 %8 4 7
i 3.425V "G3Hot" Supply V42G R X
R7005 3 PPVIN G3H P3V42 3H .
MIN L%g%ww%gég 8 ] Supply needs to guarantee 3.31V delivered to SMC VRef generator
68 65 58 52 40 25 PPBUS_G3H 1 2 PPBUS_G3H R 2 VoL TAGE T 5% o
5% 135 oo
MlF/_EII‘INF VOLTAGE=18.5V NO_TEST=TRUE B
805 © - SWITER_Novs-TRUR
C70921 €70911] €7090* oL
4.7UF —— 4.7UF —— UE ——
X65-CERM 2 XGS—Cél%I\YJ 2 xes-célgx 2 LfII'J321090 L7095
SERY Gesy GesY A H-20%-0.85A-0.460HM
. 2
518-0394 ———gsEon SW= MIN TINE = 252 Vout = 3.425V
CRITICAL CRITICAP™S MIN‘NECK‘WIDTH 3:35™mm 520
J7050 NC 3—INC e 300MA MAX OUTPUT
BAT-J44 FBlL . -
o R708D onp THRI <Ra1 (Switcher limit)
0 = = 1c7095 R7095
1 PWR 10 29200 22PF 34815
2 PWR 11 %501 2 36y 1/20W CRITICAL
2 MF
3 PWR 12 ] NP0-COG-CERM
PPVBAT_G3H, CONN 52 68 -~ P3V42G3H_SHDN_L 0201 2012| 11C7099 ]
4 SMBUSSCL 13 N SMBUS_SMC_5_G3_SgL 36 39 52 65 76 -
NC g <D NO STUFF P3V42G3H_FB —— 24UF
5 SMBUSSDA 14 .~ SMBUS_SMC_5,G3_SDA 36 39 52 68 76 g
NC = <D 1 NO STUFF <Rb: 2 %3z
6 SYSDETL 15 SYS_DETECT L 68 R7081 1 1 5263
7 GND 16 49.9K Cc7080 R7096
8 GND 17 CRITICAL 1320w 1000%{ _— 20011§
2
2 = 18 R LAAEP7291 220 g o 115071{05 0 2201 3}5%‘2"]‘ 2 1200
201
€70501| C70601|%¢ 5 otz
0.1UF — - sc-75 a3
3 T 3 T 2402
%38 60528 " Vout = 1.25V * (1 + Ra / Rb) _L
’o e —
DC-In & Battery Connectors
T NOE
< >
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Reverse-Current

Protection

NOSTUFF ‘ m
R7192 MIN NECK HTDTH=0.25 For Erp Lot6 spec R7190
MIN LINE WIDTH-0.5 mm 0
0 ~ - (P, 2 CHGR_DCIN 52
. . 5;_CHGR_DCIN D_R LANN 2 PGV1gVIN P5V1_BOOST PUL_BIAS) AN 2CHER DEIN
Inrush lelter MIN_NECK WIDTH=0.25 mm sy Vios DIDT=TRUE wE-LE sy 402
C7190 * hd i : 108
’ 4.708 VIN BOOST cary 2 CRITICAL R7391
FROM ADAPTER NONCHENC ool U7190 L7195 : AAA,L_BESVL CHGR VDDP .
o Geos LT3470A 3UH-20%-0.39A-0.4350HM
Al N <|w Cc7180 ! ME-LF 53 402
68 65 51 _PPDCIN G3H pEN B . 1/16w
* o
1 ) ] ] 4.70F PPDCIN G3H_INRUSH = SHDN SH
es céiﬁ 2 MIN_LINE WIDTE=0.1 mn CRITICAL BIAS| 2 DP418C-SM CRITICAL CRITICAL
- MIN NECK WIDTH-0.1 mm
NECK B 1 1
N R7185 07180 0603 VOLTAGE=18.5V NC %—NC [ PSV1_BIAS Ras C7198 C7199
17185 s IRF9395TRPBF NOSTUFE 'R7180 FBI
; fostontvinnd L 100K enp  THRM 1 C7195
1716w o 5 B PAD L 22pF
o pia T e yout = 2.0V
2
N CRITICAL N 202 ? §p0-cos-cenn 250MA MAX OUTPUT
o CHGR_AGATE_DT; HGR_SGATE_DI 1 . P s
NIN LINE WIDTH-0.3 mm T S (Switcher limit)
MIN NECK WIDTH=0.3 mm MI 3 mm P5V1_FB
1 1 S|
es 51 40 _PPDCIN G3H ISOL R7186 R7181 L <Rb!
332K 62K R7196"
CRITICAL l/l;:l ?716‘4 200K
ME-LF ME-TE 1%
D7105 402, 5402 17200
SBR0330CW Vout = 1.25V * (1 + Ra / Rb o
sor-323 (CHGR_AGATE) ( / ) 201,
_____;{D+_1 R7105 (CHGR_SGATE)
2 —
5 52 CHGR DCIN D R LARA 2 (CHGR_DCIN) R7121
= e
sq
ACIN pin threshold is 3.2V, +/- 50mv . friss P CRITICAL
pin threshold is 3.2V, - oo 0z L c7120 1/16w 77 CHGR CSI R P 3" r7120
MELE
Divider sets ACIN threshold at 13.55V LS oa7or 402 0.02
— 10% W
Input impedance of ~90K meets 2 10% 7 CHGR CST R N Hr
pu e . 30mA max load xR_cern R7122 — ez
sparkitecture requirements L 1o
PP5V1_CHGR VDD RZ]1701 d_PPDCIN G3H CHGR
‘mm . 5% =0.6 mm
5145 39 38 37 36 34 33 30 17 PP3V42 G3H Eiﬂ:ﬁé?iﬁiﬁ:ﬁ 3 1 2 s2 PP5V1_CHGR_VDDP ‘ldélgg Eiﬂ:ﬁé?i;ﬁiﬁ:ﬁzﬁ.g mm CRITICAL CRITICAL CRITICAL
VOLTAGESS .1V e INNRCR WIDH No| XNET_ONNECTION=TRUE o vorthaESIS Sy .|*c7130 LPe7131 .|t c7132 1 C7135 17136 17137
. uE-LF VOLTAGE=S - ——22UF — 22UF ——22UF —— 1.0UF 0.001UF
402 1Cc7121 —T 20% “T 20% —T— 20% — 10% 208
2 25V 2 25V 2 25V 2 30V 2 30V
0 STUFF — —— 0.1UF X5R CERM
7102 1 N — 10% 0603 0402
1 257
R7112 1UF R7102 2 xsr PLACE_NEAR=C7136.1:3mm
108 100K 402 }
1K xon 2 B o o NO_XNET_CONNECTIONFTRUE £ PLACE_NEAR=Q7130.2:1MM
1% 116w 3 H =
1/16W 402 52 MF-LF DIDT=TRUE
ME-LF 402 serzen, pooEeTRTE
402 GND_CHGR_AGND 2 VDD VDDP
R7100 12 [VH
ST CRITICAL DCIN| 2 2> CHGR_DCIN _
@ 0 Max Current = 8.5A
R7110 3¢ [IN)—SMC RESET L 1 2 CHGR RST L 13SMB_RST_N sG 26 CHGR_SGATE R7125'
3 _RST_ TE A
68.1K i 5% 51 39 36 SMBUS SMC 5 G3 SCL 1 lscr U7100 0 J  crrTIcaL (L7130 limit)
b AR A SMBUS_SMC_5_G3_SDA 10 |spa AGATE[ L CiGR MGATE Fad
frassd R S csIp| 28 27| CHGR CSI P fra Q7130 f = 400 kHz
5402 61 CHGR_VFRQ 4 _IVFRQ n 02 . }
m—== ~ CSIN| 27 77| CHGR CSI N 2 PLACE_NEAR=U7100}. 23 RJIKO3PODPA
CHGR_CELL 6 _|CELL © MIN_LINE_WIDTH: CRITICAL CRITICAL
Il MIN NECK WIDTI [ WeAK TO SYSTEM
Float CELL for 1s CHGR ACIN 5 lacr @ BOOT| 25 CHGR_BOOT = . — L7130 F7140
UGATE| 24 CHGR_UGATE Rl 1 e A T 4.7UH-20%-8.5A-18. 3MOHM 12AMP-32V
‘GATE NODE-TRU MIN LINF WIDTA-0.6 mm i CHGR_PHAS , . !
. CHGR_ICOMP 5 lrcomp PHASE| 23 AIOTETR0E R S . PPBUS_G3H 25 40 51 58 65 68
R7111 CHGR_VCOMP 7_lvcomp MIN NECK WIDTH=0.2 mm DT=TRUE - — PIME103T-4R7MS
21.5K LGATE| 21 CHGR_LGATE = - 1206
1% CHGR_VNEG 8_IVNEG GATE_NODE=TRUE _| o laam
iy ‘R7115 27 CHGR_CSO_P 18 |osop BGATE| 16 CHGR_BGATE DIDT=TRUE —
2 100K 2 CHGR_CSO_N 17_lcson 20v/v AMON|® CHGR_AMON oD o0 1
1%
oN| 15 CHGR_BMON
wlen gg 36v/v BMON oD < 11 PPVBAT G3H CHGR REG .
402 1 C7150 z (0D) ACOKL L SMC_BC_ACOK T 36 37 51 MIN LINE WIDTH=0.6 mm
1UF g E g MIN_NECK_WIDTH=0.2 mm CRITICAL
S it - & Q .|t c7140 1 C7145
@ 68UF —— 0.001UF
402 Q BN 35352929 20% 108
16V 2 S0V
CRITICAL POLY-TANT X7R-CERM
CASE-D2E-SM 0402
Y CRITICAL
R7150 Q7155
0.005 SI7137DP
1% S0-8
PLACE NEAR=U7100.[29: 1MM 1w S¥H-vER-2 TO/FROM BATTERY
0612-2
XW7100 PPVBAT G3H_CHGR R . 3 |s
- ‘ 5 | Mawuecx-wroms 2 D|s  PPVBAT G3H CONN 4
P (GND) PN c7157 ¢ NN NECK WIDTR=0 .5 mn
0.01UF VOLTAGE-12. 6V
108 G—
v
PLACE_NEAR=U7100.223: 1MM x7R-CERM 2 A
0402
R7151 HGR R P
(CHGR_CSQ_P) 2.2 1 AAN2 7742 CHOR CSO R P
R7152 2 HGR R
(CHGR_C80_N) L AN A -GG
(PPVBAT G3H CHGR_R) (PPVBAT G3H CHGR_R)
(CHGR_BGATE)
CHGR_ICOMP_RC
1 C7142 c7111 * 1 C7100 C7105 ¢ C7126 ¢
0.068UF 0.22UF 0.001UF
— 1du 03 —— —— 0% 108 108 ——
10v 1 10v 507 Sov
2 XSR-CERM X7R-CERM 2 2 xsr XSR-CERM 2 X7R-CERM 2
0402 0402 2021 06031 0402
GND_CHGR_AGND

MIN_LINE WIDTH=0.2 mm
MIN_NECK WIDTH=0.2 mm
VOLTAGE=0V

SYNC DATE=08/12/2013
————
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PBus Supply & Battery Charger
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PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
35354170 1 IC, ISL95826R6200, PWM, PGOOD, SCREN, 32P, QFN U7200 CRITICAL
R7201 R7202
1 10
61 60 58 54 45 44 41 32 17 16 _BPS SO 1 UVR_VIN o 1 2 PPBU. S5_HS_COMPUTING 40 54 55 57 65
68 65 = MIN_LINE_WIDTH=0.3 mm MIN_LINE WIDTH=0.3 mm =
S MIN NECK WIDTH=0.2 mm MIN NECK WIDTH=0.2 mm .
W =
116w VOLTAGE=5V VOLTAGE=12 7202 ¢ 116w
402 402
0.22UF
PLACE_NEAR=U7200.16 : 2mm C7201 108 PLACE_NEAR=U7200.17 : 2mm
oF on 2
R7235 iov 0402
7.5K 2 x5k
CPUVR_NTC_R 1 2 202-1
1% -
1/200 =
PLACE_NEAR=Q7310.3:3MM MF -
PLACE_NEAR=L7}10.1:3MM 201
: (GND)
1 © ~
R7236 5 - -
95.3K R7237 VDD VIN FCCM = 1: Forced CCM
14
1 KOHM = .
w208 00xo 'R7223 |'R7222 |'R7221 ['R7220 U7200 FCCM = 0: DCM
201, oz 16.9K 9.31K 34K 6.04K 15195826 FCCM = FLOATING: PS4
Iy 10 Iy 19
2 1/200 1/200 1/200 1/200 CPUVR_NTC 5 | nTC 253
61 60 57 37 17 16 15 11 8 ¢ PP1VO5_S0 * uE uE HE uE NOSTUFF
68 65 5 201 5 201 5 201 , 201 A OMIT_TABLE 18 N
70 37 36 6 (OUT} CPU_PROCHOT T VR_HOT* FCCM CPUVR_FCCM oD = R7225
0
c7278 R7279° 1R7280 l CPUVR_SLOPE 29 | SLOPE 5%
%
0.1Ul 54.9 130 17200
PLACE_NEAR=R7279.1:3mm 108 1% 1% CPUVR_PROG1 28 | PROG1 PWM3|_23¢ 0201
- ErMCxon 2 17209 1/20w Ne 2
R on MF uE CPUVR_PROG2 27_| PROG2 PWM2[ 22 CPUVR_PWM2 oo =
201 201
2 2 CPUVR_PROG3 26 | PROG3 PWM1| 2% CPUVR_ PWMI1 o >
PLACE_NEAR=U7200.32:2mm PLACE_NEAR=U7200.30: 2mm 17 s (I)—CRU_VR_EN 1| VR_ON R7224
0
70 s ET)—CPU_VIDSOUT 30 | spa DRSEL| 25 CPUVR_DRSEL 1 2
@ CPU_VIDALERT_L 31 * 5%
" 32 ALERT 2 17200
IDSCLK
00 OD—CRUY SCLK PGOOD CPU_VR_READY oo ¢ o
CRITICAL
CPUVR_COMP 5 | comp =
s I CPUVR_ISUMP ¢ el s
c7215 CPU_RTN 13 | RTN Ne ])( NC
NO_XNET_CONNECTION=TRUE 3
o Cc7214 ¢ R783515 820er C7222}>E CPUVR_FB 7 |FB NCj2L ~e
250PF 1 2 _CPUVR_ISUMN_RC e e .~ . . X NC
i e o 108 | | o201 i1 UVR_I FB2 NCL = NC
% 25v  x7R-cBRM 5% 201
xorecem 2 vew W R7210 25 wpocos (CPUVR_ISUMP) 15 | 1sump
201 316
54 PUVR_ISUM CPUVR_ISUMN_R 14 | ISUMN
10
17201 CPUVR_IMON 3
e 2 Ut} IMON
201
s4 [TN)—CRUVR_ISENI 12 | ISEN1
51 [D)—CEUVR_ISEN2 11 | ISEN2
10 | ISEN3
Za
me
1 C7210 1 C7211 C7240 ¢ B
1.2NF —— o
+/-108 —T— m
ov
cErM 2
0201-1 c7241 '
39PF ——
CPUVR_COMP_RC B T A
NPO-COG 2 7230 ! R7230
R7240° ] < 95.3K
C7213 ¢ NO_XNE}_CONNECTIION=TRUE 1500PF —— 1%
0.1UF 75K v 17200
10s —— 17200 ozo01 220
CERM-X5R 2 22!;
2
NO_XNET_CONNECTION=TRUE
R7241
= 'CC; 1 oK 2
NO_XNET_CONNECTION=TRUE CPU_V ENSE P R
R7243 . =
NOSTUFF
o ENSE B 0 NO_XNET_CONNECTION=TRUE e NO_XNET_CONNECTION=TRUE
708 1 2 C7242 201 - -
o - Vv R7242 R7250
5% 100PF
Ve 2 1 P E_P_RC 2 1K 1 1 2K 2 CPUVR_FB_RC
i
oor —————ﬁk___gjgﬁﬁmﬁ AN AN
18 10
5% 17200 17200 NOSTUFF
25V MF MF
PO-CERM XW7261 201 201 1.C7250
sm 330PF
70 9 [IN)—CPU_VCCSENSE N L 54 2 108
2 X7R-CERM
NO_XNET_CONNECTION=TRUE 0201
1 C7260 1 C7261
330PF =
08 =

XTR-CERM
0201

SYNC DATE=08/12/2013
————

SYNC_MASTER=J44

CPU VR12.6 VCC Regulator IC
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65 57 55 53 10_PPBUS_S5_HS_COMPUTING . . . Additonal Input Bulk Caps
NOSTUFF NOSTUFF THESE TWO CAPS ARE FOR EMC CRITICAL | CRIFICAL | CcRITICAL CRITICAL CRITICAL
CRITICAL CRITICAL CRITICAL CRITICAL 1 c7370 1 c7371 c7376 c7378 1 C7380
1 1 1 1 1 1 1
C7313 C7314 C7315 C7316 C7317 C7318 C7319 L El + Rl .
*L§8UF —— 68UF —— 10UF 10UF —— 1.0UF——0.001 0.001UF 33UF —— 33UF —— 331 —=33UF 33UF
[} [} [} [} [}
20% - 20% T 1% 29% 3 18% 18% 2 lev 2 lev 2 lev 2 1ev 2 lev
£8xman? B8y mani? K68 5e53°=R|? G55y §ibommm|® §fcmmn GUCEN M PN GESEN GESEN
s s 1 CRITICAL Note: C7377, C7379, C7381 were removed. Area
FIE R BRSV_S0 CRITICAL = 5708’&7% where the pads used to reside was preserved.
C73101 ° 0.4 380 23a b '
1&1;‘ B ?:D‘STT;CT;QBLE CPUVR PHASEL '1 Y PPVCC_S0_CPU_PH1 ) o”éfl‘z ) CRITICAL CRITICAL CRITICAL ) CRITICAL
i ? . .|tc7375
X65-CERY 2 Q7310 MIN ﬁ%gH’%@ﬁ 8:5 M PILEO63T-SM i\ ké‘éﬁw’”?@?ﬁ §:55" 4 68UF
040 CPUVR_UGATE1 4 SISA18DN DIDT= 15251821 VOLTAGE 208 7 208
TN LINE wEDTH=0.6 M PWRPAK-SM Surici wooe- TRUENE%TE%U{EI o ‘CPUVR_ISNS1 P|  CPUVR_ISNSI N s 2 2
MIN NECK WEDTH=0.2
PHASE 1 = DIRTIIRGE < 7.2 1R73 14 ’
- e
Ve 2| 3 603, 1720w
U7310 o CPUVR_PH1_SNUB ,0501" e
1516208D s &%%;E CPUVR_ISUMN oD 5 50 R7317
53 P R_PWMl 3 PWM BOOT 2 1 C7 NO_XNET_ CONNECTION=TRUE OSTUF.
g 00T0F R7315! R731 N F CPUVR_ISNS2_N. .. » L
NO_XNET_CONNECTION=TRUE
v o CPUVR_FCCM 7 lrcen veare| 1 2 390 conu 1K 200X NONE ownEr
D— == CRITICAL 5| 402 1/20W 1920w NONE
OMIT_TABLE 040 MF ME 0201
8 - 201, 2201
PH. E| CRITICAL
5 CPUVR_LGATE1l 4 Q7 311 =
THRM LGATE SISA12DN
GND PAD g%gﬁ;gg{gg}g 9.5 PWRPAK-SM CPUVR_ISEN1 T =5
< o -
35353942 GATE_NODE=TRUE s CPUVR ISUMP oD = o
R7311 T3
CPUVR BOOT1 1 292z CPUVR_BOOT1 RC
T EEN o LA R o
DIDT=TRUE 16W  DIDT=TRUE NOSTUFF NOSTUFF THESE TWO SGREPFOR EMC
- 46]2:' CRITICAL CRITICAL CRITICAL CRITICAL
C7311 = 1€7323|'C7324|' C7325] C7326| C73271 C7328/1 C7320
0.22UF * 68UF =—68UF —— 10UF 10UF —— 1.0UF——0.
1]z T; 3% I 18y & T T, %8{’} %SV
11 2 11, ‘L’y pant2 38Yy_rant2 X6S-CERM|2 X6S-CERM|2 CERM-X6S|2 X7R-CERM|2 X7R-CERM
%2?} CASE-D2E}SMCASE-D2E}smM0603 060 0402 0402 0402
o 54 53 45 s 1 22 17 236 PRSV_S0 Riis cRTeAT
R
o T R7320
i73cZO 0. 010%075 PPVCC_S0_CPU 8 10 42 65 68
( 731%9 1 0-4URZZ0R 23R PPVCC_SO_CPU_PH2 01‘2%12
19% CPUVR_PHASE2 o 1 2 1 2 Vout = 1.85V max
ss-cerl 2 PILE063T-SM hin-LiNE WIDIH=0.C MM, 3 4 °
o ’ rezstezl ket ICPUV; ?[SNSZ P CPUVR_ISNS2_ N 4 OA MAX OUTPUT
OMIT_TABLE
! 7o gu—CPUVR_ISNSZ P o ¢CPUVR _ISNSZ N ey a1 sa 77 —
L oSt R7322! ‘ : F = 800KHZ
Q7320 2 R7324
PHASE 2 CPUVR_UGATE?2 4 STSA18DN 1.00
© MIN LINE WIDTH=p. PWRPAK-SM 1%20W
MIN NECK WIDTH=p. MF-LF
VCC DIDT=TRUE 0201
GATE_NODE=TRUE OMIT
U7320 CPUVR_ISUMN o 5 R7327
ISL6208D 1| 2| 3 NO_XNET CONNECTION=TRUE NOSTUEF CPUVR ISNS1 N
DEN R7325! 'R7326 = e
. CPUVR_PWM2 3 [puM BooT| 2
o= Y= _TWHe - ]ii%{ 200K gggg NO_XNET_CONNECTION=TRUE
s s CPUVR_FCCM 7 lpceu ueare| L o | 1/2%%1 ”i“éiow NONE
CRITICAL OMIT TABLE 2 2
PHASE| 8 CRITICAL =
H 07321
HRM LGATE[ S CPUVR LGATE2 4/ 4 SISA12DN CPUVR_ISEN2 oD
GND_'PAD MIN NECK‘WID’M‘I?O S MM | PWRPAK-SM
- o DIDT=TR CPUVR_ISUMP oD =2 s
35353942 GATEiNODE TRUE
R7321 i
CPUVR_BOOT2 __ 2 1 CPUVR_BOOT2_RC
IN _LINE WIDTH=0.25 MIN LINE WIDTH=0}25 MM
MIN NECK WIDTH=0.2 MM ; IN NECK WIDTH=0{2 MM
= DIDT=TRUE 1 16W Bibrs TRUE
C7321402
.22UF
1 |2
11 =
108
16V
CERM
202
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DDR3L (1Vv35 S3) REGULATOR

65 57 54 53 40

PPBUS_S5_HS_ COMPUTING

i

PLACE_NEAR=07430.2:1MM

CRITICAL

6V,
POLY-TANT
CASE-D2E-SM

CRITICAL

16V
POLY-TANT
CASE-D2E-SM

PLACE.

nenft0%30.5:5mm  prafe ol

1 C7432 ' C7435 1 C7433
— 1.0UF 1.0UF 0.001UF
10w 108 203
357 357 50v
2 CERM-X6S 2 CERM-X6S 2 cErM
40.

48207430.5:3m

2
PLACE_NEAR=C7435.1:

73 65 55 41 22 21 20 19 17 _PP1V35 S3 )
CRITICAL
66 65 63 62 60 57 56 45 33 33 _PRSV_S4 . _L
k9 Cc7401 *
10UF
CRITICAL UE
v,
XSR-CERM
C7400 ¢ 0402-1
102‘{){‘ PLACE_NEAR=U7400.2: 1
v
XSR-CERM
0202-1 = (bDRREG_DRVH)
Frnce_NEAR=U7400 25 10x o k!
17 mm CRITICAL
DOT MIN NECK WIDTH=0.17 mm
= VLDOIN N_LINE WIDTH-0 6 mm C7425 Q7430
MIN LINE WID
DIDT-TRUE NO_TEST=TRUE 0.1UF — FDMS3602S CRITICAL
V5IN VBST| 1 DDRREG_VBST RC 1 I I 2 fo— POWERS 6 L7430
17
1 DDRREG_FB 07400 DRVH| 14 DDRREG_DRVH — i & o 1 1. OUH-20%-15A-0.00660HM XW7S:1 50
17 (X MEMVTT PWR_EN 7 Enan) 17 |s3 sw| 13 DDRREG LL e broTTRUE (boRREG_11) 25v MM
TPS51916 SWITCH_NODE=TRUE ps PHASE 1 2 PPDDR _S3 REG R_1 % 2
61 DDRREG_E. DDO/YTTREE Enabl 16 IS5 orn DIDT=TRUE L > PTMBOGAT-SH VOLTAGE=1.35V
GATE_NODE-TRUE »
DRVL| 11 DDRREG DRVL S Tane MIN LINE WIDTH=0.6 mm — MIN LINE WIDTH=0.8 MM
DDRREG_1V8 VREF s [VREF MIN NECK WIDTH-0.17 md 15251822  MINNECK WIDTH=0.1 MM
CRITICAL  PGOOD| 20  DDRREG PGOOD oD - .
1 VDDQSNS| o DDRREG VDDQSNS
8 |IREFT
1}97 4615 N vTT PPOV675_S0_DDRVTT XW7460
6K e
DDRREG_MODE s |mo I
1w L DE VITSNSLL— ppRREG vTTSNS 1 R 2 4
MF-LF DDRREG TRIP TRIP 73 PLACE_NEARSE7461.119mm (DDRREG_DRVL)
2 e venncomaoo.s oo VITREF| s ¢ PPUTTDDR S3
PLACE NEAR-U7400. 6 1 - TomA max load MIN LINE WIDTH=0.6 mm
CRITICAL CRITICAL MIN NECK WIDTH-0.17 mm
VTT THRM A A =
OMIT TABLE oMT TABLE PGND GND GND PAD C714060 EZ ael
1 F— —— F
R7419' R7416 i c7416 I 1 1 3 0, —— —— 200
150 190 — 0, 010F 'R7417 [|'R7418 | | ol * . i
ks Bew — 15 since s 8P 98P crsio s o]
ME-LF ME-LF PR~ 200K 51.1K
102 402 0402 Is 1%
rince neAR-07400. 01 1ok Saneo7400. 0110 /16w /16w
DDRREG P1V35 L | R pEaT0s. - tEenen.® MF-LF MF-LF C7460, C7461 close to memory
e S 202 202
Q7419 ? 2 2 (boRREG_vDDQSNS) 74 NC_ISNS DDR_S3P
[N M r—
SSM3K15FV D3 PLACE_MEAR=U7400.18:3M XW7400
[es—— su 7 o (ggE}NC_ISNS DDR S3N
CRITICAL Kh .
OMIT_TABLE GND_DDRREG_SGND B
- MIN_LINE_WIDT] .6 mm
1 MIN_NECK_WIDTH=0.17 mm
VOLTAGE=0V
1
R7401
10
3 2 DDRREG_VDDQSNS R
TN LINE WIDTH-0.2 mm MIN LINE WIDTH-0.2 mm
MIN NECK WIDTH-0.17 mm 53 MIN NECK WIDTH-0.17 mm
mer 1/20m EeK
r
201
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
114s0411 1 RES,MTL FILM,1/16W,100K,1,0402,SMD,LF R7416 CRITICAL PPDDR: 1V5
114s0391 1 RES,MTL FILM,1/16W,60.4K,1,0402,SMD,LF R7416 CRITICAL PPDDR:1V35
37650612 1 MOSFET, N-CH, 30V, 100MA, 7 . 00HM, SOT-723 , HF Q7419 CRITICAL PPDDR: 1V5
11450428 1 RES, NTL FILM,1/16W,150k,0402,SMD,LF R7419 CRITICAL PPDDR: 1V5

C

PP1V3g S3 17 10 221 22
b
CRITICAL VOUT = 1.35v
.|’ c7440 9A MAX OUTPUT
£ = 400 kHz
T 20% .
CRITICAL |® BOLY-TANT C7446
CASE-B2-SM1 —— 0;001UF
s0v
CRITICAL PRLA—
1 1 0402
c7441 |, Cc7445
330UF —— —— 10UF —
208
25v
PoLy-TAND 2 2 X3n-ceru
CASE-B2-SM1 0603

PLACE_NEAR=C7442.1:2MM

2
= [gxw7 401
s
1
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PPBUS_S5_HS_OTHER5V

65 40 1 ¢s o PPBUS_S5_HS_OTHER3V3 65 63 62 60 57 56 55 46 33 32 PPSV_S4
CRITICAL CRITICAL CRITICAL PP5V S5 CRITICAL CRITICAL CRITICAL
34 65 68
Cc7543 ', Cc7540* c7542 " 1 C7541 1 C7570 Cc7584 * Cc7580 * c7582 ', 1C7581 1 C7583
68UF 68UF —— 9, 001UF VOUT = 5V 68UF —— 68UF — 68UF —— —— 4.7UF 9, 0010F
Sov 25v Sov
? e |7 G 100MA MR¥ OUTPUT I
CASE-D2E-SM 0603 0402 CRITICAL 0603 0402
J__ 1 P5VP3V3 VREG3
P5VP3Y3 VREF2 =
57 56 55 46 33 32 _PP5V_S4 SKIP_5V3V3{INAUDIBLE 603 _PP3v3_ S5 0 $%5%:5N5%¢
BRI — R 1712635
o ” o o
VOUT = 5.0V SKIP_5V3V3:AUDIBLE R750% R o R B - C7501 ¢ 1C7503 . VOuUT = 3.3V
. R7500" 5 E EZ 5§ 2 o 02208 == = %%
10.8A MAX OUTPUT 15250688 1200 @ 2 ] 4 B 108 201 15250754 10.5A MAX OUTPUT
CRITICAL 0 o1 £ i & F 4 ceRy 2 ? xsR-cRM C7564 CRITICAL
020
F = 600 KHZ /20w te > 5 5 402 0. 10F F = 600 KHZ
L7520 CRITICAL 0201 6 |SKIPSEL1 1 24 376S0958 L7560
CRITICAL 1.0UH-21A-0.0060HM o 2 ? CRITICAL . sov 1.0UH-22A
A A PCMB103T-1ROMS Q7520 2 30V R7544" P5VP3V3 SKIPSEL 19 |SKIPSEL2 ok CRITICAL PCMC063T-SM .
.|' c7553 C7571 CSD58872Q5D 603-1 1 1« locser U7501 exl oz P . e R7563 07560 Cc7572
330UF ——0.001UF 1 [VIN  sowsxe 5 om < 0 — - 0.001UF ——
W 30y 2 6| /160 il P3V3S5_TG FDMS3602S 12
2 6 2 o ME-LF WIN LINE WIDTH= POWERS 6 2
POLY-TANT [t 2w 4 P5VS4_VBST 31 [VBST1 b VBST2| 26 P3V3S5_VBST MIN NECK WIDTH= ~ X7R-CEAM
Snss-psi o - ;;;QAL — vsw > GATE. NODE-TRUE DIDT=TRUE  swro oomemus 3 PIDT=TRUE ~ Swrten wope-mmos DIDT-TRUE 1 cnmcz:;M CRITICAL
— TGR| 4 DIDTSTRUE P5VS4_DRVH 1 IDRVH1 a DRVH2| 24 P3V3S5_DRVH CATENOPESTROR PHASE {7 .
Cc7552 |, C7550 * | MIN_LINE_WIDTH=0.6 MM GATE_NODE-TRUE DIDT-TRUE & proT-TRUE GATE_NODE-TRUE HIN LINE_WIDTH=0.6 MM 1 C7590 .|} c7592
330UF —— 10UF —— — MIN_NECK_WIDTH=0.2 MM P5VS4_LL 32 lsw1 sw2l 2 P3V3S5_LL MIN_NECK_WIDTH=0.2 MM —— 10UF ——330UF
£ 208 ;g‘ NO STUFF > MIN LINE_WIDTH=0.6 MM SWITCH_NODE-TRUE DIDT=TRUE p1DoT=TRUE SWITCH_NODE-TRUE MIN LINE_WIDTH=0.6 MM — NO STUFF ;g‘ 208 203
POLY-TART 2 XSR-CERM 2 - 1R7599 — BG| s MIN_NECK_WIDTH=0.2 MM P5VS4 DRVL 30_[DRVL1 DRVL2| 27 P3V3S5_ DRVL MIN_NECK_WIDTH=0.2 MM 6 - 2 XSR-CERM 2 poty-TaNT
CASE-D3L-SM o6 “ 1 MIN LINE WIDTH=0.6 MM GATE_NODE=TRUE DIDT=TRUE PIDT=TRUE GATE_NODE=TRUE MIN LINE WIDTH=0.6 MM o 0603 CASE-D3L-SM
g N PGHD MIN NECK WIDTH-0.32 M Psysa CSP1 2 lespr cspal e Pav3S5 CSP2 MIN NECK WIDTH-0.32 M - 3
J_ E %égi‘é c7518 P5VS4_CSN1 s |csn1 csN2| 17 P3V3S5_CSN2 c7588 T E L
= 2
B 4 0.1UF 0.1UF 48
g 1 lvo 3 P3V3S5_RF g
ol N P5VS4_SNUBR i PE N L]z § 14
E & N MIN_LINE_WIDTH=0.6 MM | P5VS4_VFB1 S IVFB1 VFB2| 16 P3V3S5_VFB2 11 N A E
I E DibToaneE T 0r2 M 1oy P5VS4_COMP1 10 |comp1 comp2l_1s P3V3S5_CoMP2 10w - d dF
o [t - ; g
e X7R-CERM 1 X7R-CERM - &
? ; B NOC;EU;; R 202 o P5VS4RS3_EN 4 lmN1 EN2| 21 S5_PWR_EN - R7if>6%g " NO~ STUFF ; 1 |
4 4
E E
4 0.0033yF R7547 P5VS4RS3_PGOOD s _|pGoop1 PGOOD2| 20 S5_PWRGD O 56 o1 o % E
10% 2.49K ME-TF
8 q 0 GND THRM_PAD 21 o
2 9 cory 2 % w0z, g 4
a4 402 15 @ o 13 5 o
1/16w . . . 1/16w .
2 2 R7556 e 'R7537 R7536 R7538 R7539 e R7516 2
1R7522 xw75208:| w7521 L 3.01K 10K 12.1K 12.1x 10K 523K -+ XW7560 [gxw7561
sM sM - 1/16W 1% 1/16W = 1/16W 1/16W 1/16W sM sM
10 MF-LF 1/16w MF-LF MF-LF MF-LF ME-LF
5% 1 1 402 MF-LF 402 2 2 2 402 402 2 2 402 1
1/16wW 402
, 02" P5VS4 csp1 R PIPTTTRUE 5vs4_coMPl R XW7500 P3V3S5_coMp2 R P3v3ss cspz R PIPTTTRUE
pVS4_VFB1_RR PmcEﬁNEAR=u750]1 28:1MM
C7537 * 1 C7536 C7538 1 1 C7539 P3V3S5_VFB2_RR
150PF —— 4700PF 4700PF —— 47pF
ov 100y 1567 S5v
'R7520 cory 2 2 nm ceRM 2 2 onu 1
P Tor o5 Tor o5 R7560
by (PSVP3V3 VREF2) (PSVP3V3 VREF2) o 23.2K %
/160 0.5%
ME-TE 1/i6w
, 402 ME-TF
0402,
GND_5V3V3_AGND
MIN LINE WIDTH=0.2 M
'R7521 MIN NECK WIDTH-0.3 MM
VOLTAGE=0V 1
10.0K R7561
0.5% 10.0K %
1716w 0.5%
e 1iew
, 402 NE
02,

SYNC_MASTER=J44
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60 57 53 37 17 16 15 11 PP1VOS SO
6

56
565 61

PP5V_S4 o

66 65 63 62 60 56 55 46 33 32

1.05V S0 Regulator

65 55 54 53 40 _PPBUS S5 HS COMPUTING

P1V05S0 BOOT RC

Q
<
o
N
N
aQ
3
a
2
©

+
1000PF —— —— ggup

PLACE_NEAR-Q7630.8:1.5mm

WIN_LINE_WIDTH=0.5 mn
MIN_NECK_WIDTH=0.2 mm
DIDT-TRUE

1 R7630 X7TR-CERM
2.2
s. criTICAL
p . Q7630
sy
. FDPC1012S
LLP
= VLDOIN
- AN
8 |V+ Short Rsense
12 [VSIN VBST s o ]
; 5 R7631 I~ OMIT
Scrub S3 & S5 pins connections! DRVH]
U7600 o o oy R7640
P1V05S3 EN 17 |S3 SWl_1. P1V05S0 DRVH LA/ 2 biuchse onun & usG | 1 0.003
TPS51916 [ T LI W50 6 nn .
simlvossoEN 16 lsS o e WToT0.2 W e oo, 3 it L7630 18
DRVL{ 11 e G 2 1.0UH-20%-11A-0.0110HM P L. . PP1VOS SO 2610
ELu0s S0 wREL o e om0 2 VREF crrrican  peoop| 2o P1V0550 L1, s[5 1 . ! 2 peivos so mes & 1 2 EE
S NEeK D0 1 i ve om0 ¢ K ! o oo 6 o 3 4 vout = 1.05V
| VDDQSNS| 9 MIN NECK_WIDTH-0.2 mm NOSTUFF FDSD0630-5M WIN NECK_WIDTH-0.2 mn
C7615 R7611 P1v05S0 FB s [REFIN SwrTcn_vopE~TRUE N CRITICAL VOLTAGE=T. 05 CRITICAL
0.1UF 35.7K IN_LINE_WIDTH=0.2 mm VTT]| Zivesee, DIDT=TRUE '_ R7632 1 5A MAX OUTPUT
. Siptha R
108 33 L NBCK_WIDTH-0 P1v0s50_toDE 19 |MODE VT 1 2:2 o =" F = 400 kHz
X7R-CERM " P1v05S0_TRIP 18 |TRTP P1v05S0_DRVL 7 jLse | 1o i o T
2 wt_eve om0 6 ME-LF c7623 2
VTTREF] e ran0.2 , 603 Toomen ——
et zoms 1v0s S0 p s o
VT THRM N v P1V05S0_ LI _SNUB 77 Qe t 2,
DIDT=TRUE e
R PGND GND GND PAD alala NOSTUFF 0402 CRITICAL
zoms 1v0s S0 n
51976;2 EE T P1v0550_PGooD oD - HEE C7632 T Qe ! c7648 e meeranom 2
. 1 f f 0.001UF —
fH R7610 R7613 |'R7614 LT i e XW7610
1K r s0v , o sM
) 1t x7n-car
Paow L
wr Lo
201 =
2 2 C7650 *
0.220F ——
XW7600 108 ——
su v,
ceRu
02
f
P1v0sS0_AGND

C7624
1.0UF
108

357
CERM-X65
0402

WIN_LINE_WIDTH-0.6 mn
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=0V

FLACE NEAR-UT500 .21+ Tmm

P1V0550_VDDOSNS 10 P1V05S0_VDDOSNS_R

MIN_LINE_WIDTH=0.2 mm
MIN_NECK_WIDTH=0.17 mm

MIN_LINE_WIDTH=0.2 mm
MIN_NECK_WIDTH=0.17 mn

SYNC DATE=08/12/2013
————
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Page Notes

Power aliases required by this page:
- =PPVIN_SOSW_LCDBKLTFET  (9-12.6V LCD BACKLIGHT INPUT)
- =PP5V_SO_BKLT (5V BACKLIGHT DRIVER INPUT)

- =PP5V_S0SW_KBDLED (5V KEYBOARD BACKLIGHT INPUT)

BOM options provided by this page:
BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds

BKLT:PROD - Stuffs 0 ohm series R for production

SENSOR ON PAGE 54 USES R7700 TO MEASURE THE

CRITICAL
POWER GOING TO LCD BACKLIGHT
74050159 R7700 Q7700
CRITICAL 0.025 FDC638APZ_SBMS001 s PPVIN SOSW LCDBKLT
F7700 o SsoTe-nr . .
3AMP-32V S B
65 52 51 40 25 PPBUS_G3H 1 2 ss PPVIN SOSW_LCDBKLT F 1 s PPVIN SOSW_LCPBKLT R 4 - E_BASE=TRUE PLACE_NEAR=Q7701.5:3MM PLACE_NEAR=L7710.2:3MM
@ SHLQ
0603 : ¢ J__L R 15281527 37150704
1 C7700 'R7701 = NOSTUFF CRITICAL
e IOOOPF CRITICAL
_— 80.6K Cc7701 L7710 D7710
1t 3 1 _20%- -
2 xin.cm 116w —— 9, 001uF 22UH-20%-2.4A-0.1050HM POWERDI-123 PPVOUT_S0_LCDBKLT se 62 68
7 40 ISNS_LCDBKLT_P 0201 e 2 5 o~ 2 a N«
G0 DEMB030C-5M g™
DFLS2100
= C7713 1 C7714 1 C7715 Cc7716 1C7717
e ISNS LCDBKLT N LCDBKLT EN L c7710 17711 17712 & S T doonn
'— 4.7UF 0.1UF & 108 — 10t
10 v 1ov g XW7710 185y S igh
65 61 60 58 H z
1R7702 § § § I EESY 50 N P S - B eoace wennepr7i0.xzme S
63.4K o8 0603 0603 202 a
63 1 1
[ R7744 R7745 t A
ME-LF =
2402 /lgw 5% ew = PLACEMENT_NOTE: 0| PLACEMENT_NOTE:
1
ME-LF ME-LF 2|
402 402 &
R 2 SANDWICH C7710 AND C7711 SANDWICH C7713 AND C7714
PLACE_NEAR=L7710.1:5MM  PLACE NEAR=L7710.1:5MM >
s0qPP5V_SO_BKLT A & SANDWICH C7715 AND C7716
PLACE_NEAR=L7710.1:5MM 58 \CE_NEAR=D7710
PP5 SO0_BKLT D - ACE_NEAR=] D7710 K:5MM
5 FLACE_NEAR=D7710.K: 5MM
o ks
C7740 * Cc7741 R e NEARCBI A0 KM
PLACE_NEAR=U7700.5:5MM jyp —L— —L_ jyp PLACE NEAR=U7[700.18:5Mm1 CRITICAL
108 —— 10%
xon 2 2 xow Q7701
402-1 202-1 e SI7812DN
ss GND_BKLT SGND o ss LCDBKLT _FET DRV R 4 PWRPK-1212-8
o <
. 9 & ——
R7740 (S 123
1M
g U7700 N
e e
2201 LP8548B1SQ_-04
BKLT_SD 1 |'sp Sw| 2ss LCDBRLT SW
° | VSENSE_N swl t T
10 | VSENSE_P FB| 2! LCDBRLT FB
GD| “ss LCDBKLT FET DRV
BKLT_SENSE_OUT »{ SENSE_OUT PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
PLATFORM_RESET NO LONGER GATES THE BKLT EN AS BOTH COME FROM PCH NOW 1 | ax ISET KEYB| 2° BKLT ISET KEYB R7720 BKLT:ENG
] ] PLACE_NEAR=U7700.13:10MM
R7742 12 | pum kEYB  kEYB1| 1> BKLT KEYBL 10.2, - 11650004 1 RES,MTL FTLN,0 OHM, 1A MAX,0402,SHD R7720,R7721 CRITICAL BKLT: PROD
0 ]
@ EDP_BKLT_PSR_EN 1 2 g BKLT EN R KEYB2| !* BKLT KEYB2 1%
- ’\/5\‘/\/ NO STi‘F 15 | scL (1eu) 116w
1/sz9w L c7742 16 | SDA (1pU) SW2 : 402 KBDLED_CATHODE1 35 68
0201 FB2
33PF CRITICAL ] BKLT:ENG
35v PLACE_NEAR=U7700.14:10MM
2 23V os 35354160
o5or LAANZ 35 60
s _GND_BKLT SGND = = ‘; 10/1165‘;\7
n n n
dagaas 'R7741 &
Z Z Z Z Z THRM 31.6K
O30 300 pap [V
R7747 Tl T-Tal = 5
s D SMC_SYS KBDLED 1 /\/\/\/2 o BKLT PWM KEYB e B I 2231‘Ac£7u£)\k:v7700.20:5m
5% NO STUFF d
17200
uF 1C7747
0201 33PF
ED
2 228 cos XW7700 PPVOUT_BKLT_FB2
0201 5K ss PP5V_S0_KBDBKLT SW
s _GND_BKLT SGND ’_(ﬂ)_‘
2
XW7720
se _GND_BKLT SGND su
=1 00.6:
60 55 50 53 45 as 1 33 17 16 _PRSV_SO L MIN NECK WIDT FUACENERRIUTT00- 61 Mt 1| Prace nmaR-D7720.x: 20
8 65 ol = VOLTAGE=0V -
15251701 37150572
CRITICAL CRITICAL
L7720 D7720
5 43 33 91 7 17 3 ~BBSY_SO 10UH-20%-1.4A-0.170HM so,,,i_,lu PPVQUT _SO_KBDBKL; 35 58 68
LYY Y L x
PLACE_NEAR=U7700. 151 10M Pozos1a-si L
1 C7722 RB160M-60G c7723 1 C7724 c7725 1 C7726 17727
R7750 0.1UF PLACE_NEAR=L7720.2:5MM 1.0UF —— 1.0UF —— 0.001UF —— 1.0UF —— 1.0UF
0 iev 500 500 T, s T, s [, sov
68 66 62 I2C_BKLT_SCL 1 2 BKLT_SCL 2 2R 2 z7m 2 R7m-cErM 2 z7m 2 39m
R7751 2"
0 0201 J_
68 66 62T I2C_BKLT SDA 1 BKLT_SDA 1

I2C ID DEDICATED.ONLY CONNECTS TO JERRY

PP5V_S0_BKLT A
= MIN_LINE_WIDT!

MIN_NECK_WIDT! s

VOLTAGE=5V

[ EB5V_S0_BKLT. D
MIN_LINE_WIDT!
MIN_NECK_WIDT! 25
VOLTAGE=5V

MM

MM

5%
17200
MF

PLACE_NEAR=U7700.16:10MM

PLACEMENT NOTE:

SANDWICH C7720 AND C7721

PLACE_NEAR=L7720.1

PLACE_NEAR=L7720.1:5MM

PBUS LINE WIDTHS

VOLTAGE=12.9V

$5MM PLACE_NEAR=L7720.1:5MM

LCD BKLT LINE WIDTHS

VOLTAGE=40V

PPVOUT_SO LCDBKLT 58 62 68
CO— v rvewor

MIN NECK_WIDTH=0. Ha

=

SAN
PLACE_NEAR=D7720.

PPVOUT_BKLT_ FB2

PLACEMENT NOTE:

DWICH C7723 AND Cc7

724
ACE_NEAR=D7720.K:5MM

KBD BKLT LINE WIDTHS

LCDBKLT FET DRV_R ss LCDBKLT_SW s PP5V_S0_KBDBKLT SW ss

D—MIN LINE WIDTH-2 MM D—MIN LINE WIDTH=2 MM [ R e Ta—
.25 MM MIN NECK WIDTH=0.25 MM
VOLTAGE=40V
DIDT=TRUE SWITCH NODE=TRUE  DIDT=TRUE

LCDBKLT FET DRV ss PPVIN SW_LCDBKLT SW ss
D R T T —— D—

MIN NECK WIDTH=0.25 MM .25 MM

VOLTAGE=5V DIDT=TRUE PPVOUT_S0_KBDBKLT 35 58 68

GATE_NOD! SWITCH_NODE=TRUE  DIDT=TRUE [ T e Ta—

MIN_NECK_WIDTH=0.2 MM

VOLTAGE=53V

[ PPVOUT_ BKLT, FB
MIN _LINE WIDT M
MIN_NECK_WIDT!
VOLTAGE=53V

VOLTAGE=4

MIN_LINE WIDTH=0.4 MM
MIN_NECK_WIDTH=0.25 MM

T-BONE C7726 AND C7727
PLACE_NEAR=D7720.K: 9MM LACE_NEAR=D7720.K: 9MM

PLACE_NEAR=D7720.K:5MM

SYNC_MASTER=J44 SYNC DATE=08/12/2013
————

LCD AND KBD BKLT DRIVER
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29272610 17 16 1513 1 s PP3V3 S5
Ex: =

5 65 61 60 56

1.5V SO0 Switcher

o oD P1V5S0_EN

CRITICAL
1
= 223%70 15251051
—T— 20
u7870 2 égé" CRITICAL
ISL8009B 0603 L787
DFN 2.2UH-2A-0.155-0HM
2len CRITICAL 1 P1V5 S0 _SW 1 2

61 P1V5S0_PGOOD

3lpor VFB

MIN LINE WIDTH=0.4
MIN_NECK WIDTH=0.2
SWITCH_NODE=TRUE

™m
mm

4lsk1p RSI

35352535

GND THRM_PAD

7| 9

DIDT=TRUE

P1V5_SO_FB_R

P1V5_S0_FB

PP1V5_S0

8 47 60 61 63 65 68

Vout = 1.508V
MAX CURRENT = 0.6A
Freq = 1.6MHZ

Q
L
©
=)
oo
o || -
-
=
o9
[0
©
=)

CRITICAL

CRITICAL
1C7874
2UF
v

Vout = 0.8V *

(1 + Ra / Rb).

65 61 60

1.05vV SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.

Pull-ups (3) must be 51 ohms to support XDP (not required in production).

70mA is required to support pull-ups.
dividers (200/100) to 3.3V S5,

Alternative is strong voltage
which burns 100mW in all S-states.

CRITICAL
XDP_CONN
U7840
w14 s PP3V3_SUS TPS720105 PP1V05_SUS o s
4 [B1AS
6 v out|l Mg%tcﬁr}réggv= 0.35A
NN N2y ne
XDP THRM XDP
C7840:1 GND ___PAD 1C7841
1105 e 5 7 f— 2.2UF
ey — fo
CERM X5R
402 432

SYNC DATE=08/12/2013
————

ISYNC MASTER=J44
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8

7

5

4

REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAILABLE BY

1.05V PCH HSIO Switch

s I PCH _HSIO PWR EN

. .
L] .
1.5V SO Audio Switch BYPASSED Loading specs per J41/43 PowerBudget Riviera rev0.99%e
R8042 —— PP1V5_S0SW_AUDIO HDA 8 11 17 60
. $ . PPLV5_SO AR 2 l PP1V5_SOSW AUDIO HDA 4 11 17« ] h
z iy A PELVeS0S, AUDLO 3.3V SUS sSwitc
5% MIN NECK_WIDTH=0.17 mm
17200 VOLTAGE-1.5v
e MAKE, BASE-TRUE
NOSTUFF 0201
REOLS UB040 U8020
PP3V3 S5 TPS22934
o TPS22924 o g Wesp
MF 2 CSP 1 2 PP FET_R PP3V3_SUS 8 11 14 45 59 61 65
201, Al NOSTUFF A EDP: 0.5 A2 lyin vouT| AL VOLTAGE=3.3V EDP: 167ma
2 0. MIN LINE WIDT :
B2 )VIN VOUT( Bl CRITICAL MIN NECK_WIDTH:
D o [ITy—B3V3SUS_EN B2 |on
CRITICAL U8 04 0
1 [IF)—RLV5S0SW_AUDIO EN C2 oy GND Us8020
GND —
NOSTUFF . -
8040 1 = Part TPS22924C C8020 Part TPS22934
c e 3} 1.0UF —/—
1.ou8 Type Load Switch 6298 Type Load Switch
6.3V 2 XS5R 2
020528 R(on) 19.6 mOhm Typ 0201-1 R(on) 63 mOhm Typ
b e 1.8V 21.8 mOhm Max 4 e 3.6V 77 mOhm Max
-4 Current 2A Max = Current 1A Max
. OMIT
3.3V S4 Switch R8000 i
58000 800 3.3V SSD Switch o o5 54 53 45 40 0 35 1 39 EESY SO
1%
TPS22920 e
b csp 0612-SHORT
3238 13 87 _PP3V3 S5 A2 Al PP3V3 S4 FET R LAAAL PP3V3_S4 18 29 34 37 38 42 63 64 65 68 615753 37 17 16 15 11 g ¢ _PP1VO5_SO
26 18 17 16 VOLTAGE=3.3V oo
68 65 61 60 B2 | ly1n vout FBL MIN_LINE_WIDTH=0.50MM 3J< J<4 EDP: 2.4A 29 27 26 18 17 16 15 13 11 8 _PP3V3 S5
2 c1 MIN NECK WIDTH=0.20MM NC Ne 77 68 65 61 60 59 56
CRITICAL
b2 ug0oo0o 1.C8070
61 27 26 10 [T)—S& PWR EN on - 0. 10F
GND Part TPS22920 VDD R
a CERM-X5R
a Type Load Switch U8070 o201
SLG5AP1453V =
C R(on) 5.5 MOHM TYP P3V3SO0SW_SSD_FET RAMP 7 lcap  TPFN bl 3 @
©8000 ! @ 3.6V 8.8 MOHM MAX 5 CRITICAL 5 il
1 SSD_PWR_EN on PP3V3_SOSW_SSD_FET
.00 Current 4A MAX c8071 | & v “ “ Epp: sA
6.3V 4700PF GND. MIN_LINE WIDT
EA PE MIN NBCK WIDTH Sense R on sensor page
02011 10v
X7R 2 «©
P 201 NOSTUFF Uuso70
= R8070 =
0 Part SLG5AP1453V
& 60
. 5% Type Load Switch
OMIT 1/20wW
3.3V S3 Switch i
R8011 0201 R(on) 7.8 mOhm Typ
0.002 @ 25cC 8.5 mOhm Max
1%
1w
. Ug010 0612 EroRT Current 5.3A Max
595629 2 pP3V3 S5 TPS22924 PP3V3_S3 FET R LAAA2—BR3V3 S3 15 15 19 39 42 65 6
FHETRIRN cse
56 65 61 60 a2 3J< J<4 EDP: 1.02A
o2 |JVIN  vour( NG NC
CRITICAL
P3V3S3 EN c2 |on
i =1 GND U8010
Cc8010 ! b3 Part TPS22924C
1.0UF —/—
623 Type Load Switch
XS5R 2
0201-1 R(on) 18.5 mOhm Typ
q @ 2.5v 25.8 mOhm Max
= Current 2A Max
.
3.3V SO0 Switch
Sense R on sensor page
65 61 60 08030 pad
59 % I8 pp3v3 s5 TPS22924 PP3V3_SO_FET aes
39 3¢ 23 a2 oS a1
77 68 EDP: 1A
o2 |JVIN  vour(| s
CRITICAL U8030
61 60 [(IR)—E3V3S0_EN c2 loN
GND Part TPS22924C
C8030 * 8 Type Load Switch
1.0UF —/—
29% R(on) 18.5 mOhm Typ .
6.3V -
2 AV4
020528 @ 2.5v 25.8 mOhm Max 5 SO SWltCh
r Current 2A Max
= 66 65 63 62 57 56 55 46 33 32 PP5V_S4
1 1 C8080
3.3V Sensor Switch ; c808
VDD 2 }g\‘/
XSR-CERM
i U8080 B
& Uu8050 R8050 SLGSAP1443V L
A | .pr3vs ss TPS22934 PP3V3_S4SW_SNS_FET R 3 > PP3V3 S4SW_SNS w0 41 42 5 TDEN =
15 13 WCSP 3V P5VS0_FET RAMP 7 CAP DL3 &
1817 a2 Al P EDP: 50mA *-
R4 VN vour MF-LF o P5VS0_EN 2 |oy  CRITICAL 5 PP5V_S0_FET a1 es
CRITICAL 02 c8081 ! [main -
0 38 36 [T SMC_SENSOR_PWR_EN B2 |on 4700PF eND EDP: 1.1A
ios
GND U8050 v, ® U8080
o Zor
@ Part TPS22934 Part SLG5AP1443V
Type Load Switch = Type Load Switch
R(on) 63 mohm Typ R(on) 15 mOhm Typ
r @ 3.6V 77 mOhm Max 17 mOhm Max
= Current 1A Max Current 2.5A

+

-
VDD
U8005
SLG5AP1471V | 2
TDFN
NEE
o sl_5 PP1V05_SOSW_PCH HSIO 811 es
CRITICAL 7
s EDP: 1.84A

Uu8005

Part

SLG5AP1417V

Type

Load Switch

R(on)
@ 4V Vgs

9.8 mOhm Typ
TBD mOhm Max

Current

6A Max

THEN

ISYNC MASTER=J44
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8 7 6 5 4 3 2

S5 Enables

S3 Enables
PLACE_NEAR=U7501.21:7mm 63 61 36 29 19 13 [IN)—EM SLP_S4 T
56 37 36 SMC_PM G2 EN R8140 29 27 26 18 17 16 15 13 11 3 _PP3V3 S5
61 77 68 65 61 60 59 56 1 1 1
100 standby Enables R8111 R8112 R8113
5637 38 SMC_PM_G2_EN 56 61 NOSTUFF 20K 0 3.3k
= N N N
HAKE_BRASESTRUE Cc8170 320w 320w 20w
e e e
0.10F , 201 , 0201 , 201
0.47UF ceRiXoR
o TPAD_VBUS_EN oo 3
6.3v _ .
2 cERM-xSR BYPASS=U8170.6:2. 3 NOSTUFF 61 60 P3V3S3 EN — P3V3S3 EN @ 60 61
402 u81l70 MAKE_BASE-TRUE _——
PLACE_NEAR=U7501.21:7mm 74LVC1G32 — S4 PWR EN U 1= 26 27 60 61 - D
= 3615 [IN)-BM SLP S5 L S0T891 —
61 ss DDRREG EN DDRREG_EN T 55 o
4 S4_PWR_EN — S4 PWR EN T 0 26 27 50 &1 MAKE_BASE-TRUE —
SMC_S4_WAKESRC EN 1 HAKE_BASESTRUE NO STUFF NO STUFF
S5 Power Good 37 6 D= —— ne b — SIPWREN oy e a
15 3
$5 333 13 _PP3V42 G3H
3538 39 3¢ Ne
©8 ®5  PLACE NEAR=U7501.20:7mm R8115
= 03
R8141’ AR A 2 R SRR (o -
100K 'A% 1
5% 5%
1/200 55_PWRGD-->SMC 1/200 R8117
uF - e 100
201, SMC-->PM_DSW_PWRGD 0201 o
1/200
e
S5_PWRGD —— S5_PWRGD 201
61 56 36 =0 smeen Uy 36 56 61 L
61 33 _USB_PWR_EN —— USB_PWR_EN
NAKE BASESTRUE = oD+ _—
NO STUFF
SSD Enable R8179 D 8114 Mobile System Pover State Table
63 61 36 29 15 13 _PM _SLP S4 L AN\~ 0.47UF . - . - E . . .
61 60 30 15 SSD PWR EN SSD PWR EN 15 30 60 61 5% PLACE_NEAR=07301.4115mm éc;v — — — S —— R psTe_s5 L R PLsTe_83.L
[main MAKE_BASE-TRUE oD 1/200 , NO STUFF | 2 G sm
i
KA D8175 R8175 x B B ) ) ) )
sm-201 0 PR 1 1 1 1 1 1 o
RB5212S-30 20w = S B 1 1 1 1 .
e
NO_STUFF , 0201 7 B B o . . .
R8176 [
240 o B T o . . .
P5VS4RS3_EN D ) 2 1 7 s s s o o
5V needs to be held up S ¢ BSVS4RS3 EN 56 o 1 o o o o o
so 1.05V can fall after 1.5V e NO STUFF [E— o o . . . .
e 1 C8175 i s s s s s s C
—/—2.2uF
—— 1ot
, 6.v
xR 2927 26 19 17 16 15 13 11 s _PP3V3_S5
HREGRYS
BYPASS-US180.6:3mm
1 C8180
0.1UF
503y
z Cimu-xsr SO0 Enables
S0 Rail PGOOD (BJT Version) R8178 0z01 PM_SLP S3 BEFmL. 2021 s o1
100 S _MC74VHC1GO0S -
60 63 36 10 17 13 (TM)—EM SLP S3 L LAAA 22 BY SLP_S3 R L 1 eCT0HE . A
BBSV SO 8% s 52 sase a0 P 08180 gt 53 BUF L R8183 R8188
29 27 26 18 17 18 15 13 1) p _PP3V3 S5 17200 FAKE_BASE-TR 330 68K
A 77 56 65 &1 60 55 36 e d NOSTUFF NO STUFF A . A A Y 5%
201 /20 /.
R8151 - 'R8180 D8185 R8185 ['R8184 R8186 |'R8187 17200 120
54.9K SH-201 0 330 39K 0 , 201 , 201
1% 330K RB52127S-30 5% 5% 5% 5% D8183
1/20w 5% - 1720w 1/20w 17200 17200 PLACE_NEAR=U7870.2+ Gmm su201 PLACE_NEAR=U7870.2+ Gmm f—
e 1/20u K s e M e e b1
, 201 e , 0201 , 201 , 201 , 0201
TUFF D8184 P1lV5S0_EN P1V5S0_EN
VMON_5V_DIV ALL SYS PWRGD 16 17 36 61 201 No 15310 g renaprorsns tesam [riace weas-onor0.crom  su-zon SR R MAKE._BASE-TRUE e
| SOV pivigers o 1.5V Codec Enable(BYPASSED NOW) b1v05 EN D 820 P3V3S0_EN D X 1 s0d PSVSO_EN RB5212S-30 — P5VS0_EN w0 61
P iARE. BASE-TRUE = ——QUD
R8152 c8159 PLACE NEAR-U8040 21 7mm = S
15K - NOSTUFF se RB521ZS—30 &1 0| P3V3S0_EN — P3V3S0_EN 0 61
Y R8145 1200 VARE. BASE-TRUE =D
1/20W CRITICAL 100K ;:)rl PLACE_NEAR=U8030.C2: 6mm
e
201 08150 v O o AUD PWR_EN 1 2 P1V5S0SW AUDIO EN oy <o A S0, 241
! — kot NOSTUFF ’\/]\‘/\/ 1 57 P1VO5S0_EN — P1V05S0_EN .
1 VMON 02 BASE s| Voo < ASMCC0179 MAKE_BASE=TRUE = —TD
= \ DFN2015H4-8 D8146 R8146 NO STUFF -
465 68 77 NO STUFF
PP3V3 S0 FESBEE  Leisa Ne s — 1 C8186 | C8187 ' c8188
7118242630 1 C8185 1 1 £
EREE R ETINT 1) L ceres S ogivr o ceur 0, 1uF
'R8158 ! VMON 03 BASE 3 37650854 w1 C8146 108 ) Loy 2 g . Loy
15k RB52125-30 /29 , dov e e cer
iy NC 2 PLACE_NEAR=US040.C2: 7mm 201 95 LVF GeRn 02 02 202
o 10 I [ B
v . 2 S
, 200 04 202
VMON_3V3 DIV - +7m =
3.3V bivider: 1.07V — PRACENEARTUB040.C2:7 3.3V SUS Detect
1
B 29 27 26 18 17 16 15 13 11 ¢ _PP3V3 S5
7.15K o BREBBYL
I 4
1/200
v BYPASS-UB130.6:2. 3mm
No stuff c8131, 12 PP3V3_SUS :
, 201 No stute co131 ms €8130 8 11 14 45 59 60 61 65 CHGR VFRQ Generation
; 0.1UF
UB130 Sense input
I % R8133
% 2
68 65 63 61 60 59 47 8 61 46 27 26 _PM_SLP_S3 BUF L R gor 5% 5145 39 38 37 36 30 33 30 17 _PP3V42 G3H
. Vbe 0.7V max @ 2mA CRITICAL - 1/20W 65 85 61 52
uE
MF Vce(sat) 0.1V max @ 1lmA VDD 201 R8131
201 'R8167 frive
Q1 Vth 0.7-1V @Id 250uA 2
10K 65 61 60 59 45 14 11 8 _PP3V3 SUS ENSE U8130 RESET* 13 72 5%
s% /200
1/200 TPS3808G33 ]
b9 5 ler oFN MR*|yt __TP_SUS PGOOD MR L VERQ Low: Fix Frequency 2ot
rhreshold R8169 2 THRM VFRQ migh: Variable Frequency 52
resho £ 2 3 2
SO0 Rail PGOOD Circuitry p1 pcoop 1 AX00 2 GND PAD
vDD: 2.734V-3.010V 4 B ~ Q08131
V2MON: 2.815V-3.099V (ISL version used for development) 10w DMN32D2LFB4
V3MON: 0.572V-0.630V 201 s o >
VAMON: 0.572V-0.630V 7 e 65 ea 62 o1 50 R8165
30 28 24 18 17 13 13 12 11 8 _PP3V3 SO 100
BRHBIBRNEY 56 [IN)—B5VS4RS3 PGOOD LAANA 2 €L
60 57 53 37 17 16 15 11 8 gawﬂ— S0PGOOD_1SL Y = 1
Cc8160 ! 1/20m o PM SIP S3 RL |
60 65 63616059 a7o BRIVS SO 0.1u 201
0 58 il o1 R8164 =
i34 _PP5V_S0 LA 100
e —— —— —— of o RSy s P1V05S0_PGOOD H 2 SUS Enables
@ A A A
R8160 R8170 R8172 oD, = 1/20m I EM_SLR_SUS L — PM SLP SUS L
6.04K 15K 6.04K SOPS‘;;DII;LO - R?gOGS 2»4;) e MAKE_BASE=TRUE — LR SYNC MASTER=J44 SYNC DATE=08/12/2013 A
5V pivider: Iy Y Iy - w ————
5 v@ j o el o ISL88042IRTEZ ss [IN>—DDRREG PGOOD ANNA 'R8190
3.19v @ 4.5vmin
s L 50 Lo L 50 o 35352310 ss 0 Power Control
(zev)| SOPGOOD_ISL 1/200 se
P5V_DIV_VMON 3 |vamon MR2N 1y ne — e /200 N
ivider: 1
1.5V pivide P15 DIV VMON 5 Jvamon IR R231062 o Apple Inc <SCH NUM>
0718V € 1.45vmin P1V05_DIV_VMON 6 |vamon RST*{y8  ALL SYS PWRGD R L A/A/\2—ALL SYS PWRGD OO 16 17 % @ 61 60§ P3V3SUS EN P3V3SUS_EN 5 61 199 * arcacon
S0pGo0D_181, S0pGo0D_181, S07GooD 1%, Y MAKE_BASE=TRUE © <EA4ALABEL
. viders 1 1 1 GND _THRM_PAD 1/ 200 TUFF
1.05v Divide R8161 R8171 R8173 2 < /29 NO STU NOTICE OF PROPRIETARY PROPERTY :
0.723v @ 1.02vmin 15K 15K 15K 201 1 8190
1% 1% 18 —L_0.10F THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
1/20W 1/20W 1/20W M PROPRIETARY PROPERTY OF APPLE INC.
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LCD PANEL INTERFACE (eDP)
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6 5

MEMORY ADDRESS/CTRL

MAKE_BASE

, _=MEM A A<0> —  omue MEM A A<0> 20 22 73

, _=MEM A A<1> — e MEM A A<1> 20 22 73

, _=MEM A A<2> — e MEM A A<2> 20 22 73

, _=MEM_A_A<3> TRUE MEM_A_A<3> 20 22 73

, _=MEM A A<4> TRUE MEM A A<4> 20 22 73

, _=MEM A A<5> —  mue MEM A A<5> 20 22 73
66 22 20 7 _MEM A A<6> — e MEM A _A<6> 7 20 22 66 73

7’ _=MEM A A<7> — e MEM A A<7> 20 22 73

, _=MEM A A<8> —  mue MEM A A<8> 20 22 73

, _=MEM A A<9> — e MEM A A<9> 20 22 73

, _=MEM A A<10> — e MEM A A<10> 20 22 73

, _=MEM A A<11> — e MEM A A<11> 20 22 73

, _=MEM A A<12> — e MEM A A<12> 20 22 73

, _=MEM A A<13> — e MEM A A<13> 20 22 73

, _=MEM_A_A<14> TRUE MEM_A_A<14> 20 22 73

MAKE_BASE

, _=MEM B A<0> —  mmue MEM B A<0> 222 s

, _=MEM B A<1> — e MEM B A<1> 21 22 73

, _=MEM B A<2> - MEM B A<2> 21 22 73

, _=MEM B A<3> — e MEM B A<3> 222 s

, _=MEM B A<4> — e MEM B A<4> 21 22 73

, _=MEM B A<5> — e MEM B A<5> 21 22 73
66 22 21 7 _MEM_B_A<6> —  meue MEM_B_A<6> 5 21 22 66 73

7’ _=MEM B a<7> TRUE MEM B A<7> 21 22 73

, =MEM B A<8> TRUE MEM B A<8> 222 s

, _=MEM_B_A<9> TRUE MEM_B_A<9> 21 22 73

, _=MEM B A<10> — e MEM B A<10> 21 22 73

, =MEM B A<11> — e MEM B A<11> 2122 73

, _=MEM B A<12> — MEM B A<12> 21 22 73

, _=MEM B A<13> — MEM B A<13> 2122 73

, =MEM B A<14> — e MEM B A<14> 21 22 73

MAKE_BASE

6 22 7 _MEM_A_ODT_CPUQ TRUE MEM_A_ODT_CPUQO  ; 22 66
66 22 207 MEM A RAS L TRUE MEM A RAS L 5 20 22 66 73
6 22 20 z MEM A WE L — mmue MEM A WE L 5 20 22 66 73
66 22 207 MEM A CAS L — e MEM A CAS L 5 20 22 66 73

7’ _=MEM A BA<0> — MEM A BA<O0> 20 22 73
6 22 20 7 _MEM A BA<1> —  mue MEM A BA<1> 7 20 22 66 73

7’ _=MEM A BA<2> — e MEM A BA<2> 20 22 73

MAKE_BASE

6 22 7 _MEM B ODT_CPUO —  orue MEM B ODT_CPUO __; 2; ¢
66 22 217 MEM B RAS L —  mum MEM B RAS L 5 21 22 66 73
6 22 21, _MEM_B_WE_L TRUE MEM_B_WE_L 7 21 22 66 72
o 22 21, MEM B CAS T TRUE MEM B CAS L 5 21 22 66 73

7’ _=MEM B BA<0> —  mue MEM B BA<0> 222 s
66 22 217 MEM B BA<1> — e MEM B BA<1> 72122 66 73

7’ _=MEM B BA<2> — MEM B BA<2> 21 22 73

MAKE_BASE

66

66

66 22 . MEM_RESET_HSW_TL =

MEM RESET_HSW_L ;.

UNUSED MEMORY SIGNALS

NO_TEST

; __NC MEM A CLKN<1> e NC_MEM A CLKN<1>

—— MAKE_BASE-TRUE
; __NC MEM A CLKP<1> — oRuE

—— MAKE_BASE-TRUE
; __MEM A CKE<2> — -

NC_MEM A CLKP<1>
NC_MEM A_CKE<2>

—— MAKE_BASE-TRUE

; __NC_MEM A CKE<3> — NC_MEM A_CKE<3>

TRUE
, __NC_MEM B_CLKN<1> L anRn BASESTRUE

, __NC_MEM B_CLKP<1> . —PRASEZTRUE

NC_MEM B_CLKN<1>
NC_MEM B_CLKP<1>

—— MAKE_BASE-TRUE

; __MEM B CKE<2> NC_MEM B _CKE<2>

TRUE.
—— MAKE_BASE-TRUE

; __NC MEM B CKE<3> — RuE NC_MEM B _CKE<3> 5

=  MAKE_BASE-TRUE

HDMI VS TBT

MAKE_BASE
5 _=DP_TBTSNK1 ML_C_P<0> — TRUE DP_HDMI_TBT ML P<0> 61 74
5 _=DP_TBTSNK1 ML_C_N<0> — eue DP_HDMI_TBT ML _N<0> 64 74
5 _=DP_TBTSNK1 ML _C_P<1> — mue DP_HDMI_TBT ML P<1> P,
s _=DP_TBTSNK1_ ML_C_N<1> TRUE DP_HDMI_TBT ML _N<1> 64 74
5 _=DP_TBTSNK1 ML_C_P<2> TRUE DP_HDMI_TBT ML P<2> P
5 _=DP_TBTSNK1 ML_C_N<2> — TRUE DP_HDMI_TBT ML N<2> P,
5 _=DP_TBTSNK1 ML, _C P<3> — e DP_HDMI TBT ML P<3> o0 7
5 _=DP_TBTSNK1 ML_C_N<3> — Ieue DP_HDMI_ TBT ML N<3> 64 74
74 66 64 13 _DP_HDMI TBT AUX P — mue DP_HDMI TBT AUX P 13 64 66 74
74 66 64 13 _DP_HDMI_TBT AUX N — mue DP_HDMI_TBT AUX N 13 64 66 74
66 64 13 _DP_HDMI TBT DDC_CLK — mue DP_HDMI_TBT DDC_CLK _ 13 64 66
66 64 13 _DP_HDMI_TBT DDC_DATA — meue DP_HDMI_TBT DDC_DATA 13 64 66
66 64 13 _DPMUX_HPD_OUT — mue DPMUX_HPD_OUT 13 64 66
— HDMITBTMUX_ SEL_TBT 15 23 64 66

66 64 23 15 _HDMITBTMUX SEL TBT
T MAKE_BASE-TRUE

E_BASE=TRUE

HDMITBTMUX SEL_TBT 15 23 64 66

66 64 13 _HDMITBTMUX LATCH — HDMITBTMUX LATCH 13 64 &6

— MARE_BASE=TRUE

EPD PANEL

MAKE_BASE

68 66 62 sa _L2C_BRLT SCL TRUE I2C BKLT SCL 58 62 66 68

68 66 62 58 _12C_BKLT_SDA

TRUE I2C_BKLT SDA 58 62 66 68

UNUSED SIGNALS

MAKE_BASE
e 12 NC_PCIE CLK100M FWP — TRUE NQ_ =TRUE NC_PCIE_CLK100M FWP :2 e
e 12 NC_PCIE CLK100M_ FWN — TRUE NQ_ =TRUE NC_PCIE_CLK100M FWN iz s
6 14 _NC_PCIE _FW_D2RP — TRUE NQ_ =TRUE NC_PCIE_FW_D2RP 14 66
6 10 NC_PCIE_FW_D2RN — TRUE NQO - =TRUE NC_PCIE_FW_D2RN 14 66
s 14 NC_PCIE _FW _R2D_CP — TRUE NQ_ =TRUE NC_PCIE_FW_R2D_CP 14 66
6 1« NC_PCIE FW_R2D CN — TRUE NO - =TRUE NC_PCIE_FW_R2D_CN 14 66

e 12 NC_ PCIE CLK100M ENETSDP — NO_TEST=TRUE _PCIE CLK100M ENETSDP :: e
e 12 NC_PCIE_CLK100M_ENETSDN — qgyg NO_TEST=TRUE NC_PCIE_CLK100M ENETSDN :: s
7166 14 __NC_USB_IRP — rpug NO_TEST=TRUE NC_USB_IRP T
7166 14 __NC_USB_IRN — rrug NO_TEST=TRUE NC_USB_IRN PR,
7166 14 __NC_USB_CAMERAP —  TRuE NC_USB_CAMERAP 1 e
1 66 14 __NC_USB_CAMERAN — rpug NO_TEST=TRUE NC_USB_CAMERAN .
1166 14 __NC_USB_SDP — rrug NO_TEST=TRUE NC_USB_SDP 14 66 71
2166 14 __NC_USB_SDN —  TRUE NC_USB_SDN 1 s 7
6 12 NC_HDA SDINI1 TRy NO_TEST=TRUE NC_HDA_SDIN1 12 66
615 _NC_PCI_PME_L TRy NO_TEST=TRUE NC_PCI_PME_L 13 66
6s 14 _NC_CLINK CLK TryE NO_TEST=TRUE NC_CLINK_CLK 14 66
6s 14 _NC_CLINK DATA — rRup NO_TEST=TRUE NC_CLINK_DATA 14 66
6s 1 _NC_CLINK RESET L —  o©rye  NO_TEST=TRUE NC CLINK RESET L 14 66
66 a5 NC_SMC_TRST L — qrup NO_TEST=TRUE NC_SMC_TRST L 5 66
66 a5 NC_SMC_MD1 TRuE NO_TEST=TRUE NC_SMC_MD1 a5 66
65 63 62 60 57 56 55 46 33 33 _ PPSV_S4
MINNECKWIDHHa0 . St XWA202
VOLTAGE-0V su
— 2 PP5V_S0_AUDIO_AMP
WIDTH-0 . 21
XWA203 VOLTAGE=5V
3 3 sM
Dlgltal Ground 1 % 2 PP5V_S0_AUDIO_AMP

VOLTAGE

SYNC DATE=MASTER
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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_DO<2> A_DO<57>
73 68 7 TRUE MEM_A_DQ<3> A DQ<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> p— A DO<59>
73 68 7 __TRUE MEM A DQ<7> = A _DQ<63>
73 68 7 —_TRUE MEM A DQ<8> j— A_DQ<44>
73 68 7 __TRUE MEM A DQ<9> p— A _DQO<40>
73 68 7 __TRUE MEM_A_DO<10> = A_DO<45>
73 68 7 __TRUE MEM A_DQ<11> p— A DQ<47>
73 68 7 __TRUE MEM A DQ<12> p— A _DQ<46>
73 68 7 __TRUE MEM_A_DO<13> = A_DO<42>
73 68 7 __TRUE MEM A_DQ<14> p— A DQ<41>
73 68 7 __TRUE MEM A DQ<15> p— A DQO<43>
73 68 7 __TRUE MEM A_DQ<16> pu— A _DQ<20>
73 68 7 —_TRUE MEM A DQ<17> p— A _DQ<18>
73 68 7 __TRUE MEM A DQ<18> = A _DQ<23>
73 68 7 __TRUE MEM A_DQ<19> pu— A _DQ<19>
73 68 7 __TRUE MEM A _DQ<20> p— A _DQO<17>
73 68 7 __TRUE MEM_A_DO<21> = A_DO<21>
73 68 7 __TRUE MEM _A_DQ<22> p— A DQ<22>
73 68 7 __TRUE MEM A DQ<23> p— A _DQ<16>
73 68 7 TRUE MEM_A_DQ<24> A_DO<38>
73 68 7 TRUE MEM_A_DQ<25> A _DQ<36>
73 68 7 TRUE MEM_A_DQ<26> A _DQ<37>
73 68 7 TRUE MEM_A_DQ<27> A _DQ<39>
73 68 7 —_TRUE MEM A DQ<28> p— 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> p— A _DQ<33>
67 20 7 TRUE MEM_A_DQ<32> pu— MEM_A_DQ<32>
73 68 7 —_TRUE MEM A DQ<33> —— =MEM A DQ<24>
73 68 7 TRUE MEM_A_DQ<34> : MEM_A DQ<25>
73 68 7 —_TRUE MEM_A_DQ<35> — =MEM_A_D0<29>
73 68 7 TRUE MEM_A_DQ<36> pu— MEM_A DQ<30>
3 66 7 __TRUE MEM A DQ<37> — —MEM A DQ<26>
73 68 7 —_TRUE MEM A DQ<38> —— =MEM A DQ<31>
73 68 7 —_TRUE MEM A DQ<39> —— =MEM A DQ<27>
73 68 7 TRUE MEM A DQ<40> p— MEM_A DQ<12>
73 68 7 TRUE MEM_A_DQ<41> pu— -MEM_A DQ<8>
73 68 7 TRUE MEM_A_DQ<42> : MEM_A DQ<11>
73 68 7 —_TRUE MEM_A_DQ<43> — =MEM_A_DO<15>
73 68 7 __TRUE MEM A_DQ<44> —— =MEM A DQ<14>
73 68 7 TRUE MEM_A_DQ<45> : MEM_A DQ<10>
73 68 7 TRUE MEM_A _DQO<46> A_DO<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> p— A_DQ<50>
73 68 7 __TRUE MEM A DQ<51> = A _DQ<54>
73 68 7 —_TRUE MEM_A_DQ<52> p— A _DQ<52>
73 68 7 __TRUE MEM A DQ<53> p— A DQ<48>
73 68 7 __TRUE MEM_A_DO<54> = A_DO<51>
73 68 7 —_TRUE MEM A DQ<55> j— A_DQ<49>
73 68 7 __TRUE MEM A DQ<56> p— A _DQ<2>
73 68 7 __TRUE MEM_A_DO<57> = A_DO<1>
73 68 7 __TRUE MEM A DQ<58> = A _DO<6>
73 68 7 __TRUE MEM A DQ<59> p— A DQ<4>
73 68 7 —_TRUE MEM A DQ<60> j— A_DQ<0>
73 68 7 __TRUE MEM A DQ<61> p— A DQ<3>
73 68 7 __TRUE MEM A DQ<62> = A _DQO<7>
73 68 7 —_TRUE MEM A DQ<63> — A_DQ<5>
TRUE MEM_A_DQS_P<0> —— =MEM A DQS P<7>
IRUE MEM A DQS N<0> —— =MEM A DQS_N<7>
TRUE MEM_A_DOS_P<1> — =MEM_A_DOS_P<5>
TRUE MEM A_DQS_N<1> pu— A DOS N<5>
TRUE MEM_A_DQS_P<2> A _DQS P<2>
TRUE MEM_A_DQS_N<2> A_DQS_N<2>
TRUE MEM_A_DQS_P<3> A _DQS_ P<4>
TRUE MEM_A_DQS_N<3> — A_DQS_N<4>
TRUE MEM A DQS P<4> = A _DQS P<3>
TRUE MEM A DQS N<4> p— A DQS N<3>
TRUE MEM A DQS P<5> = A _DQS P<1>
TRUE MEM A DQS N<5> pu— A _DQOS N<1>
TRUE MEM_A_DQS_P<6> : MEM_A_DQS_P<6>
TRUE MEM_A_DOS_N<6> p— MEM_A_DOS_N<6>
TRUE MEM_A_DQS_P<7> p— MEM_A DQS P<0>
IRUE MEM A DQS N<7> —— =MEM A DQS_N<0>
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MAKE_BASE
20 73 68 7 TRUE MEM B_DQ<0> B_DQ<8>
20 73 68 7 — TRUE MEM B DQ<1> B DO<14>
20 73 68 7 TRUE MEM_B_DO<2> B_DO<11>
20 73 68 7 TRUE MEM B_DQ<3> B_DQ<9>
20 73 68 7 TRUE MEM_B_DQ<4> B_DQ<12>
20 73 68 7 TRUE MEM B_DQ<5> B_DQ<10>
20 73 68 7 —_TRUE MEM B DQ<6> — =MEM B DQ<15>
20 73 68 7 __TRUE MEM B _DQ<7> —— -MEM B DQ<13>
20 73 68 7 __TRUE MEM B _DQ<8> —— =MEM B DQ<24>
20 73 68 7 __TRUE MEM B _DQ<9> — =MEM B DQ<30>
20 73 68 7 __TRUE MEM_B_DQ<10> — =MEM_B_D0<29>
20 73 68 7 — TRUE MEM B DQ<11> —— =MEM B DQ<27>
20 73 68 7 __TRUE MEM B DQ<12> —— -MEM B DQ<28>
20 73 68 7 —_TRUE MEM_B_DO<13> —— —-MEM_B_D0<26>
20 73 68 7 __TRUE MEM B _DQ<14> —— =MEM B DQ<25>
20 73 68 7 —_TRUE MEM B DQ<15> —— =MEM B DQ<31>
20 73 68 7 — TRUE MEM B _DQ<16> —— =MEM B DQ<5>
20 73 68 7 __TRUE MEM B DQ<17> — =MEM B DQ<1>
20 73 68 7 TRUE MEM B_DQ<18> p— =MEM_B_DQ<6>
20 73 68 7 — TRUE MEM B _DQ<19> —— =MEM B DQ<3>
20 73 68 7 __TRUE MEM B _DQ<20> —— =MEM B DQ<4>
20 73 68 7 __TRUE MEM_B_DQ<21> — =MEM_B_DO<7>
20 73 68 7 — TRUE MEM B _DQ<22> —— =MEM B _DQ<0>
20 73 68 7 __TRUE MEM B _DQ<23> —— =MEM B DQ<2>
20 73 68 7 — TRUE MEM_B_DQ<24> B_DO<21>
20 73 68 7 — TRUE MEM B DQ<25> B DO<17>
20 73 68 7 TRUE MEM_B_DQ<26> B_DQ<20>
20 73 68 7 —_TRUE MEM B DQ<27> B DQ<22>
20 73 68 7 —_TRUE MEM B DQ<28> — =MEM B DQ<23>
20 73 68 7 TRUE MEM B _DQ<29> p— =MEM B DQ<19>
20 73 68 7 —_TRUE MEM B _DQ<30> —— =MEM B DQ<18>
20 73 68 7 __TRUE MEM B DQ<31> — =MEM B DQ<16>
720 67 68 73 73 68 67 21 7 __TRUE MEM_B_DQ<32> — MEM_B_DQ<32>
20 73 68 7 __TRUE MEM B _DQ<33> —— =MEM B_DQ<40>
20 73 68 7 __TRUE MEM B _DQ<34> —— =MEM B DQ<45>
20 73 68 7 __TRUE MEM_B_DQ<35> — =MEM_B_DQ<43>
20 73 68 7 — TRUE MEM B _DQ<36> —— =MEM B DQ<46>
20 73 68 7 __TRUE MEM B _DQ<37> —— -MEM B DQ<42>
20 73 68 7 — TRUE MEM B _DQ<38> —— =MEM B DQ<47>
20 73 68 7 — TRUE MEM B _DQ<39> —— -MEM B DQ<41>
20 73 68 7 __TRUE MEM B _DQ<40> —— =MEM B DQ<60>
20 73 68 7 __TRUE MEM B _DQ<41> —— =MEM B DQ<56>
20 73 68 7 __TRUE MEM B DQ<42> — =MEM B DQ<63>
20 73 68 7 —_TRUE MEM_B_DQ<43> — =MEM_B_DO<61>
20 73 68 7 __TRUE MEM B _DQ<44> —— =MEM B DQ<62>
20 73 68 7 __TRUE MEM B DQ<45> —— =MEM B DQ<58>
20 73 68 7 TRUE MEM_B_DO<46> =MEM_B_DQ<59>
20 73 68 7 TRUE MEM B _DQ<47> =MEM_B DQ<57>
20 73 68 7 TRUE MEM B _DQ<48> =MEM_ B _ DQ<38>
20 73 68 7 TRUE MEM B _DQ<49> =MEM_B DQ<37>
20 73 68 7 — TRUE MEM B DQ<50> — =MEM B DQ<32>
20 73 68 7 __TRUE MEM B DQ<51> —— -MEM B DQ<33>
20 73 68 7 __TRUE MEM B_DQ<52> —— =MEM B DQ<35>
20 73 68 7 __TRUE MEM B _DQ<53> — =MEM B DQ<36>
20 73 68 7 —_TRUE MEM_B_DQ<54> — =MEM_B_D0<34>
20 73 68 7 __TRUE MEM B _DQ<55> —— =MEM B DQ<39>
20 73 68 7 __TRUE MEM B _DQ<56> —— =MEM B DQ<51>
20 73 68 7 __TRUE MEM_B_DQ<57> — =MEM_B_DQ<53>
20 73 68 7 — TRUE MEM B _DQ<58> —— =MEM B DQ<48>
20 3 68 7 —_TRUE MEM B _DQ<59> — =MEM B DQ<55>
20 73 68 7 — TRUE MEM B _DQ<60> —— =MEM B_DQ<50>
20 73 68 7 — TRUE MEM B DQ<61> —— =MEM B DQ<49>
20 73 68 7 TRUE MEM_B_DQ<62> p— =MEM B DQ<54>
20 73 68 7 — TRUE MEM B _DQ<63> —— =MEM B DQ<52>
20 737 TRUE MEM B _DQS P<0> — =MEM_B_DQS P<1>
20 737 __TRUE MEM B DQS N<0> —— -MEM B DQS N<1>
20 73 7 —_TRUE MEM_B_DOS_P<1> — =MEM_B_DOS_P<3>
20 73 7 —_TRUE MEM B DQS N<1> pu— B_DQS N<3>
20 737 — TRUE MEM B DQS P<2> B DQS P<0>
20 737 TRUE MEM_B_DQS_ N<2> B_DOS_N<0>
20 737 TRUE MEM_B_DQS_P<3> B_DQS P<2>
20 737 TRUE MEM_B_DQS_ N<3> — B_DOS_N<2>
20 73 7 __TRUE MEM B_DQS_P<4> p— B_DQS P<5>
20 73 7 __TRUE MEM B _DQS N<4> p— B_DQS N<5>
20 73 7 __TRUE MEM B _DQS P<5> = B_DQS P<7>
20 73 7 —_TRUE MEM B DQS N<5> —— =MEM B DQS N<7>
720 67 73 73 67 21 7 __TRUE MEM B DQS P<6> —— MEM B DQS P<6>
720 67 73 73 67 21 7 __TRUE MEM_B_DOS_N<6> — MEM_B_DOS_N<6>
20 73 7 __TRUE MEM B DQS P<7> —— =MEM B DQS P<6>
20 73 7 __TRUE MEM B DQS N<7> — =MEM B DQS N<6>
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J4813 (KEY BOARD CONN) POWER RAILS ICT Test Points
U0500 CHARZ TPS PP3V3 54 42 60 FUNC_TEST
Functional Test Points i o g e e NC NO_TEST
42 G3H _
70 23 14 PCIE_TBT D2R_P<0> P PPA40O [— PP3V G3 T R LI LR W SLp s3T 13 17 18 36 61 63
70 23 14 PCIE TBT D2R N<0> 1 CO—weus WS KBDL s = PPOV675_SO_DDRVTT
J6050 (LEFT FAN CONN) = PPA401 WS KBD2 . o= 22 55 65 73
FUNC_TEST BD.
- PPSY S0 3 TPg ppa423 [CO—=w= WS KBD3 [O—mmum  PPIVOS SO 6 1115 16 17 37 53 57 60 61
[ TRUE per Fan PPAA24 WS_KBD4 3 s High Speed NO_TEST
[ rRuE FAN LT PWM CO—cwmus WS KBDS s
PCIE CAMERA D2R P k) CO—cwmus WS KBD6 s PCIE AP R2D C P 14 63 70
= J— FAN LT TACH 70 32 14 PPA402 ¢ TRUE
70 32 14 PCIE_CAMERA_D2R N 1 CO—z=ue WS KBD7 [ PCIE AP R2D C N 14 63 70
= PPA403 TRUE
PoMM WS_KBD8 34 [O—BCIE_AP D2R_P 14 63 68 70
Su TRUE
PCIE_SSD_D2R_P<0> B, CO—weus WS KBDY . PCIE AP D2R N 70
7o o8 2022 [y BC :z R N<Os N PPA404 WS KBD10 | — moe D
PCIE D_D2R 34
70 68 30 12—y C PPA4OS WS KBDL1 PCIE SSD R2D C P<3..0> 12 30 70
3 = TRUE
PCIE SSD_R2D C N<3..0>
5 ;ZsMMM rmuz WS _KBD12 M TRUE GND 4 zpe D C S S
70 6a 62 14 [—, PCIE AP D2R P PPA410 = WS KBD13 " :l PCIE SSD_R2D P<3..0> 30 70
1
J4002 (ALS/CAMERA CONN) 70 60 63 10—, PCIE AP D2R N PPA4LL WS KED14 " :D DCTE SSD R2D Ne<3..0> TROE_
TRUE
[COD—mus  SMBUS SMC 1 SO SCL 1432 36 39 43 72 76 P2MM Wz E:ii: ES; B [ ECIE SSD D2R P<3..0> 12 30 68 70
B3RPCIE D_D2R P Wi 34
SMBUS_SMC_1_S0_SDA jg2 36393273 UORSEDCIE 5 PPA420 Oo—m=——=—= 7 [O—EBCIE SSD D2R N<3..0> TRUE 1230 68 70
[CO—muz PP5V_S3RSQ ALSCAM F a2 71 63 14 ==, USB3RPCIE SD D2R N ppa42] [CO—=swe WS KBDI7 [>—mum  PP3V3 SO §182150 5% 07 1 24 20 30 37 TRUE
CO—==ue MIPI CIK CONNN sz 75 2 CO—z=ue WS KBDIS 38739740741 7427437447 46747 50
P2MM
MIPI CLK CONN P . L s WS_KBD19 2 reun  PP3V3_S3 1 16 16 35 a2 60 65 [O-BCIE_TBT R2D C_P<3..0> 14 23 70
HDA_SDI! l > = TRUE
CAM_SENSOR_WAKE I_CONN 52 72 47 12 C>—HDA_SDINO O PPA408 WS_KBD20 3 PP3V3 S5 [CO-ECIE TBT R2D C N<3..0> 14 23 70
PLACE_NERR=U0500.A¥10: 6Mpt o>z _ 5,11012,13,16,17 19 26 27 29 36 or
MIPI DATA CONN N 32 75 WS_KBD21 3a PP3V3 S5 AVREF SMC .. o [CD-ECIE TBT R2D P<3..0> 23 70
[O>——mmuz PP3V3 S5 AVREF SMC s o
MIPI_DATA CONN_P 32 75 25 32 MIPI CLK N - CO—zmus WS KBD22 cxuz  PP3V42 G3H 17 30 33 31 36 37 38 39 45 51 [CD-BCLE TBT R2D N<3..0 22 70
[ — PPA441 WS_KBD23 M = 52 &1 85 &8 PCIE_TBT D2R P<3..1> 1023 70
[O-zmus 12C_CAM SCK a2 MIPI CLK P 1 [O—mmuz PRSV_SO 16 17 32 41 a4 a5 53 54 58 60 | m— TRUE =
[>saus 12C_CAN_SDA - = PEM PPA442 WS_KBD ONOFF L 54 o PPV S4 e [ _BCIE TBT D2R N<3..1> e
:’; 3 MIPT DATA N Ip, PPA443 [CD—ceus WS LEFT SHIFT KBD 5 DD teue  PP5V S5 e [C>-BCIE TBI D2R C P<3..1> 23 70
TRUE
1 WS_LEFT OPTION_KBD <3..1>
J9500 (RIO POWER PINS) D MIBLDATA P PPA444 wz s TRgL p— o [>—_=muz PPBUS G3u 25 40 51 52 58 65 [CD-BCeLL IBT DIR C e o 270
[>—zmuz  PP3V3 sS4 1329 34 37 38 42 60 63 64 o5 [C>—weun WS CONTROL KBD [>—u=  PPDCIN G3H 51 52 6s
[O—muz PPSV sS4 32 33 16 55 56 57 60 62 63 6
[O—mue PPLV5_SO 847 59 60 61 63 65 [O—zaus  PPVCC SO CPU o 10 42 54 65 [O>—USB3 EXTA D2R P 14033 71
O USB3_EXTA D2R N TRUE s
TP: TRUE
T TRUE GND U5000 CHARZ TPS P2MM J4800 (TPAD CONN)
72 36 ol
LK24M SM 1
= o bEec SMe PPA419 [O—mmuz  SMBUS SMC 2 S3 SDA 34 36 39 76 [O—muz  PPVTTDDR S3 55 65 65 73 _NC_PM SLP A L wmu ____ NC PM SLP A L 13 68 [—>__UsB3 mxta m2D C ® s
O—z=uz SMBUS SMC 2 S3 SCL 34 36 39 76 N [O——USB3 EXTA R2D C N P
o PP3V3 TPAD_CONN __ 5, [O—USB3 EXTA R2D N TE sen
PP5V_S4 CUMULUS 5, USB3_EXTA R2D N TRUE
CO—mmum— == 82 s — NO_TESTs [ — o 0
= 22_CLKIN 3 -
[z PSOC_SCLK M [O—USB3 EXTB D2R P wen
[ PSOC_MOST 3 [O—USB3 EXTB D2R N TR e
s 72_SCLK 2 [O—USB3_EXTB R2D C P T wen
TRUE
s PSOC_MISO 3 TBTBPWRSW ISET V3P3 . [ USB3 EXTB R2D C N e wmn
oz 22_MISO 3 O
e 22 _MOSI M
e PSOC_F_CS L 3 TBTBPWRSW_ISET SO_R 27
TRUE 72 CS L i TBTBPWRSW ISET S3 TRUE b D PCIE_CLK100M_SSD_P 12 30 70
= D — [O—ECIE CLK100M SSD N TRUE 12 30 70
[— TRUE Z2_KEY ACT L 34 TRUE
J6601 (AUDIO 2-MIKE CONN) [y — PICKB L 2 TBTAPWRSW ISET V3P3 2 COMEM A DQ<63..0> 50673 PCIE CLK100M TBT P 12 23 68 70
TRUE 72 _HOST INTN 2 O R R S e TRUE prees
DMIC SDA3 | m— BTAPWRSH ISET SO v PCIE_CLK100M TBT N 12 23 68 70
[ saue _ o 0 CO-LBIABWRSW ISET S0 e ————
SMBUS_PCH_CLK 14 16 19 39 63 72 DMIC_SDA2 50 jr—
S — TRUE =
PCIE_CLK100M AP_P 12 63 70
SMBUS_PCH_DATA 1416 15 39 63 72 = DMIC CLK3 s e G —————
OO e s ———— CO—=ue  DMIC CLK3 [ IBTAPWRSW_ISET S3 s [O—EBCIE CIK100M AP N 12 63 70
R ISET R TRUE
f— TBTAPWRSW_IS: S3 2 PPVTTDDR S3 55 65 68 73 [ PCIE_CLK100M_CAMERA_P 12 32 70
J6602 (AUDIO LEFT SPEAKER CONN) [—>__TBT A R2D C P<1..0> s e e = TRUE PCIE CLK100M CAMERA N “:::E 12 32 70
TRUE
SPKRCONN_L_OUT P 15 50 77 [O—IBL A R2D C N<l..0> 23 26 74
J7000 (DC POWER CONN) BT AE2D Del. .0 TRUE .
[O—smuz SPKRCONN L OUT N a8 50 77 = = o
TBT A R2D N<1..0>
J7715 (KBD BACKLIGHT CONN) SPKRCONN L_ID 47 50 T2l ONEWIRE WPil = ToE [CO-MEM B DO<63..0> 721 67 73
TRUE
[O—smu=  PPVOUT_SO_KBDBKLT 35 58 SPKRCONN_SL_OUT P 8 50 77 O —z=ue ADAPTER SENSE = [O—IBL A D2R C P<i> 26 74 v
KBDLED CATHODE1 35 58 SPKRCONN_SI, OUT N a8 50 77 PP18V5 DCIN FUSE 5 S _er A D2R C nel> TROE o
KBDLED CATHODE2 s s8 — GND [O—IBI A D2R C P<0> TRUE 26 7a
= TRUE
J6603 (AUDIO RIGHT SPEAKER CONN) J_ [ — TBT A D2R C N<0> = 26 74
o= SPKRCONN R OUT P 48 50 77 [— TBT_A D2R_P<1> 23 26 74 B
EKR R_OUT, 9 50 77 [ IBT_A D2R N<l> TE s
SPKRCONN R_ID 47 50 CO—eue PM CLRRUNL 15 36 45 66 [O—IBL A D2R P<0> TRUE 55 26 74
SPKRCONN_SR_OUT P 48 50 77 [D—zeue  PM SYSRST L 13 17 36 72 TBT A D2R_N<0> TRUE 23 26 74
[O—smuz_ SPKRCONN SR OUT N a8 50 77 = TRUE
TRUE GND. : TBT B R2D C P<1..0> 23 27 74
SMC_ONOFF L, 30 36 37 [OIBI B R2D C N<1..0> T;:;EE 23 27 74
TBT B R2D P<1..0> ERZ HDMI IG CLK C P o2 o0 74 Unused nets with offpage
= TRUE
[O—IBT B R2D N<1..0> TRUE s HDMI_IG CLK C N 63 64 74
conn) J8300 (EDP CONN) [O—IBI_B_D2R _C_P<0> TRUE 7 74 HDMI_IG_DATA_C_P<2..0> TRUE 63 64 74 (Nets with offpages not used on this project)
J7050 (MAIN BATT CONN PPSVRIV3 SW LCD o TRUE HDD_PWR_EN
. TRUE HDMI IG DATA C N<2..0> Do
PPVBAT G3H CONN s CO—se J6100 (LPC + SPI CONN) [ IBL B D2R C N<0> — = o WOL_EN M
TBT B D2R C P<1> 27 74
[—ssu  SMBUS SMC 5 G3 SCL 36 35 51 52 76 >z PPVOUT S0 LCDEKLT e ]2 TP necdeq—y—mus PRIVA2 G3u fhnuey 2 BT B DoR C mels om0 [C>—BI_PURRST L 1o
MB M DA 36 39 51 52 76 = TROE
zmum_PPSY SO BHBH U e TBT B D2R P<0> 23 27 74
[ L2€ BELL 5CL s0 oz o6 LPC_CLK24M_LPCPLUS s o T bon weos prrs FW_PWR EN .
2327 74
[ s [2C BELT_SDA o6 62 68 [O—smuz LEC AD<0> 14 36 45 72 = BT B D2R P<ls TRUE N O EW BME L 15
Oz 23 27
SYS DETECT L i~ LCD_HPD CONN 62 e LPC AD<2> 14 36 45 72 = BT B DOR N<ls preee . ENET MEDIA SENSE 1
= 23 27 [
o= ICD IRQ L 15 62 oz 1LPC AD<1> 4 36 a5 72 | — RoE
D TRUE EDP_BKLT PWM 13 62 p. LPC AD<3> 14 36 45 72 ODD_PWR_EN_TL 13
J6601 (2 MIC CONN) SHBUS SMC 0 50 8CL 36 39 62 76 — [—muz PCIE AP D2R P 1 63 68 70 ENET LOW_PWR 1
CON_DMIC PWR [D—=ausSMBUS SMC 0 SO SDA_____ a¢ 35 &2 7 XDP_LPCPLUS GPIO 15 e as [ s PCIE AP D2R N 14 63 68 70 [CO—AUD_IP PERIPHERAL DET 1
CON DMIC SDA1 [>—=u=EDP_DPANEL PWR_OR PSR EN o LPCPLUS_RESET L 18 as [O-mu_ ECIE AP R2D P 6 70 AUD I2C INT L -
— DMIC _CLK e DE INT AUX P 627 Co>—mus SNCTDO s [O—muz PCIE AP R2D N 70 e _NC_XDP_PCH HOOK4 taus _______ NC_XDP_PCH_HOOK4 o AUD _IPHS SWITCH EN -
= [CO—A2UD IPHS SWITCH EN
CO—=ueCON DMIC CLK [O—sue DR INT AUX N 6 74 s __NC_XDP_PCH_HOOK5 reaz " """ NG XDP_PCH HOOKS e ENETSD CLKREO L =
f DP_INT_MI,_P<0> 62 74 TP_XDP_PCH OBSFN B<0> — MARE-CRSETTRUE NC XDP PCH OBSFN_B<0> [
[ s DE NI ML B 2 74 SMC_TX T 36 37 as ¢ _NC_XDP_PCH OBSFN_B<1> — IARE-DRSETTRUE NC XDP PCH OBSFN B<1>
[O—saus DR INT ML P<l> 62 74 = TP_XDP_PCH OBSFN_A<0> — IRND-PASESTRUE NC_ XDP_PCH _OBSFN_A<0>
DP_INT ML_N<1> T MAKE_BASE=TRUE A<1>
e PCH VSS NCTF<19> . [ 62 74 LPC_FRAME L 14 36 45 72 6o _NC_XDP_PCH OBSEN_A<1> =—ta— LC XDP PCI OBSEE 68 SYNC MASTER=J44 SYNC DATE=08/12/2013 A
CH_VSS_NCTF<19> [D——eue DP INT ML P<2> 62 74 SPIROM USE_MLB 1s as 72 TP_XDP_PCH_OBSFN_D<0> = - NC_XDP_PCH_OBSFN_D<0> ATES 08022013
TRUE PCH_V. 68 —— MAKE_BASE=TRUE
DP_INT MI, N<2> —_— — F D<1> S
D E TRUE N 62 74 : PM CLKRUN L 13 36 45 68 6s _NC_XDP_PCH_ OBSFN D<1> = NC_XDP_PCH_OBSFN 68 Ful’lctlonal / ICT Test
J4600 (LEFT USB CONN) : rpue DP_INT ML, P<3> 62 74 ¢s _NC_XDP_PCH TRST L : %7EASE—TRUE NC_XDP_PCH TRST L 68 "
o= PP5V_S3 LTUSB A F 33 Co—mue DP_INT ML_N<3> 62 74 - <SCH NUM>|]D
[CO—==ue USB LTL N 7 LPC_SERIR 15 36 a5 65 NC_1V05_S0_PCH VCCAPLLEXP C_1V05_S0_PCH VCCAPLLEXP s Apple Inc. o
MAKE_BASE-TR
o = ESELILE m [z LPC_PWRDWN L 13 36 a5 s NC_AUD_CODEC_MICBIAS = mue— " NC_AUD CODEC MICBIAS s ® <EALABEL>
FUNC_TEST CO—mmum SMCIDI o370 s NC_AUD_MIC_INRP — see _ NC_AUD MIC_INRP NOTICE OF PROPRIETARY PROPERTY:
TRUE GND SMC_TCK 36 37 a5 s NC_AUD_MIC_INRN —— MAKE_BASE-TRUE NC_AUD_MIC INRN o THE TNFORMATTON CONTATNED HEREIN IS THE <BRANCH>
J_ e GED CO—zeue  SMC RESET L 5637 39 45 52 T MAKE_BASE=TRUE THS DOSERSOR AGREES TO THE FOLLOWING:
= J__ -L—mm¢ [O—zmuz_ SMC_ROMBOOT 37 as I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 104 OF 120
- 6 TP II NOT TO REPRODUCE OR COPY IT
= ° CO—zaue SMCRXL 36374 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
CO—eue SMCTMS  ses74s IV ALL RIGHTS RESERVED 68 OF 78



www.chinafix.com

8

7

6

J44 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD LAYERS

BOARD AREAS

BOARD UNITS | ALLEGRO
(MIL or MM) | VERSION

TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11l,BOTTOM

NO_TYPE,BGA,P65BGA, BGA_MEM

MM 16.5

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 MM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.095 MM 0.095 MM
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
45 _OHM_SE Top, BOTTOM Y 0.116 MM 0.116 MM
45_OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.145 MM 0.095 MM
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
37_OHM_SE TOP, BOTTOM Y 0.165 MM 0.095 MM
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE |TOP,BOTTOM Y 0.265 MM 0.095 MM
27P4_OHM_SE * Y 0.186 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER ALLOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
72_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DIFF |1su3,1s54,1509, 15510 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM_DIFF |ISL2,ISL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM_DIFF |TOP,BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF |1st3,1sm4,1509, 15510 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DIFF |ISL2,ISL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM_ DIFF |TOP,BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DIFF |1st3,1sm4,1509, 15510 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DIFF |ISL2,ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF |TOP,BOTTOM Y 0.105 MM 0.105 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF |1st3,1sn4,1509, 15510 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM_DIFF |ISL2,ISL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM_ DIFF |TOP,BOTTOM Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
1TO1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM

NET_SPACING_TYPE1

NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET

*

*

BGA P072_SPACE

*

*

P65BGA P075_SPACE

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT ?
P072_SPACE * 0.071 MM ?
P075_SPACE * 0.075 MM ?
Stackup-Defined Spacing Rules
Note: Outer dielectric is 0.058 mm nominal,
Inner dielectric is 0.053 mm nominal.
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING 0.1 MM 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1x_DIELECTRIC [TOP,BOTTOM 0.058 MM ?
1x_DIELECTRIC [rsu3,1s14,1509, 15510 0.053 MM ?
1X_DIELECTRIC s, soes, s, o0, 1600, 15011 0.101 MM ?

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

*

P65BGA

P65_BGA
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CPU Signal Constraints CPU Signal Properties PCI Express Properties
NET TYPE NET TYPE
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL CONST SET PHYSICAL SPACING ELECTRICAL CONST SET PHYSICAL SPACING
* = = = = = =
CPU_45s 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD DP_TCKO cPu_ass CPU_1aMIL XDP CPU TCK e
CPU_27P4s * [F27p4_oHM_SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL [CO—XDB_TCKO CPU_45S CPU_18MTT. PCH_JTAGX 12 16
[CO—XDB_TCK1 CPU_45S CPU_18MTT. XDP_PCH_TCK 12 16
[CO—XDR_TDO CPU_45S XDP_CPU_TDO 6 16
[— DP_TDQ CPU_45S XDP_PCH_TDO 12 16
—TO- —TO- XDP_CPU_TDI
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D DP_TDT :P"ij:: XDP_SCE_TDI 6 16 p(‘TF‘7 n7n7p ppriﬂgn ppTFv7R PCIE SSD D2R P<3 .. 1> 5o e
CPU VCCSENSE * 25 MIL ? CPU 08MIL * 0.203 MM ? [CO—XDR_TDL Bl e PCTE_SSD_D2R PCTIE_85D PCTE_R PCIE_SSD D2R N<3..1> 12 30 68
=
= — [CO—XDR_TMS CPU_45S XDP_CPU_TMS 6 16 ="et= = =
= = [CO—BCIE SSD D2R PP PCTE_85D PCIE_R PCIE_SSD_D2R_P<0> 12 30 68
CPU_12MIL * 0.305 MM ? [— DP_TMS CPU_45S XDP_PCH_TMS 12 16
= = = [CO—BCIE SSD D2R PP PCTE_85D PCIE_R PCIE_SSD_D2R_N<0> 12 30 68
CPU 18MIL - 0.457 MM S [CO—XDR_TRST L CPU_45S XDP_TRST_L 16
- - i CO—XDB_TRST_I CPU_455 XDP_CPUPCH_TRST L 612 16
CPU_25MIL * 0.635 MM ? [— DP_PRDY_T. CPU_45S XDP_CPU_PRDY_L 6 16
[CO—XDR_PREQ L CPU_45S XDP_CPU_PREQ_L 6 16
= = = [CO—BCIE SSD R2D PCTE_85D PCIE_T. PCIE_SSD R2D C P<3..0> ;3 6
PCIE_SSD_R2D_C_N<3..0>
CPU_VCCST PWRGD CPU_45S CPU_08MTL CPU_VCCST_ PWRGD 8 16 17 [CO——BCIE_SSD_R2D RCTE_85D RCTE_T. 12 30 68
= = = = = [CO—BCIE D_R2D PCIE_ 85D PCIE_T: PCIE SSD _R2D_P<3 0> 30 68
[CO—CRU_VCCST PWRGD CPU_45S CPU_Q8MTT. XDP_CPU_VCCST_PWRGD 16 1E S50 R2 1 as p— PCIE SSD R2D N<3..0>
[CO—CRU_EPM CPU_45S CPU_08MTT, XDP_BPM_L<1 0> G0 [CO—FBCIE_SSD_R2D BCIE_HAD RCIE_T. - 30 68
[CO—CRU_ERM TP CPU_45S XDP_BPM L<7..2> 6 16
PCIE_TBT D2R_P<0>
[CD—BCIE_TAT D2R 0 PCTE_85D PCIE_R 14 23 68
. [CO—BCIE_TBT_D2R 0 PCTE_85D PCTE_R PCIE_TBT D2R _N<0> 14 23 68 e
PCIE_TBT_ D2R P<0>
PCI Express Constraints [CO—CRU_RCOMP_SM CPU_27P4S CPU_25MTL. CPU_SM_RCOMP<2..0> s [CO—BCIE_TRT_D2R.Q BCIE_B5D BCIE_R c c 0 i
= = = = [CO—BCIE_TRT D2R 0 PCTE_85D PCIE_R PCIE_TBT D2R_C_N<O0> 2
[CO—CRU_RCOMP_EDP CPU_27P4S CPU_25MIL MCP_EDP_RCOMP 5
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = = = [CO—BCIE TBT D2R PCTE_85D PCIE_R PCIE_TBT D2R P<3..1> 14 23 68
ON LAYER? CPU_RCOMP_QPT CPU_27P4S CPU_12MTL. CPU_OPI_RCOMP 5 == = =
[ B . L _ _OPI_| PCIE TRT D2R PCIE 85D POTE B PCIE_TBT D2R_N<3..1> 1623 68
PCIE_85D * =85_oHM_DIFF| =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = DCLE TRT DIR DCIE 850 DOIE R PCIE TBT D2R C P<3 1>
— — — — — — — — — — — I > - - L ] — — e 23 68
CLK_PCIE_85D * lss_onM_p1rF| =85_OHM_DIFF | =85_OHM_DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF [CO—BCIE_TBT_D2R PCTE 85D BCTE R PCIE_TBT D2R_C_N<3..1> ,
[CO—CRU_PROCHOT CPU_45S CPU_Q8MTT. CPU_PROCHOT_L 6 36 37 53 [CD—BCIE TRT _R2D PCTE_85D PCIE_ T PCIE_TBT R2D_P<3..0> 23 68
[O—CRU_PROCHOT CPU_455 CPU_Q8MTT. CPU_PROCHOT R_L . [—BCIE TBT _R2D PCTIE_85D PCIE_T. PCIE TBT R2D N<3..0> 23 68
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT (‘Pni(‘A'T‘F‘RR (‘P(174§Q (‘PﬂiﬂﬂMTT CPU CATERR L o 6 D(‘TF‘i'T‘R'[‘7R7n D(‘TF‘7R§n D(‘TF‘ilT‘ PCIE TBT R2D C P<3 .. o> 14 23 e
PCIE_2SAME * =3X_DIELECTRIC ? PCIE_2SAME TOP,BOTTOM =4X_DIELECTRIC ? [CO—RCIE_TBT_R2D PCTE_85D PCIE_T. PCIE_TBT_R2D_C_N<3..0> ;6
* = ? = ?
PCIE_TXRX 6X_ DIELECTRIC ? PCIE_TXRX TOP,BOTTOM=10X_DIELECTRIC ? PCTE_AP_R2D pCTE_ 85D erE_m PCIE AP R2D P e
PCIE_20THER * =4X_DIELECTRIC ? PCIE_20THER | TOP,BOTTOM =6X_DIELECTRIC ? [ —CRU_VIDALERT CPU_455 CPU_18MTT, CPU_VIDALERT_ L s s [CO—BCIE_AP_R2D PCTE_85D PCTE_T. PCIE_AP_R2D N 63 68 C
PCIE 2CLK . —7X DIELECTRIC S PCIE 2CLK TOP, BOTTOM 10X DIELECTRIC > [CO—CRU VIDALERT CPU_45S CPU_18MTT. CPU_VIDALERT R_L 5 [CO—BCIE AR R2D PCTE_85D PCIE_T. PCIE AP R2D C_P 14 63 68
— — - — ! — —= - [ —CRILVIDSCLK CPU_45§ CPU_18MTL, CPU_VIDSCLK 6 53 [CO—BCIE_AP_R2D PCTIE_85D PCIE_T: PCIE AP R2D C N 14 63 68
PCIECLK_20THER * =7X_DIELECTRIC ? PCIECLK_20THER| TOP,BOTTOM=10X_DIELECTRIC ? [CO—CRU_VIDSCLK CPU_458 CPU_18MTL CPU_VIDSCLK R 8
[CO—CRU_VIDSOUT CPU_45S CPU_18MTT. CPU_VIDSOUT s 53
[CO—CRU_VIDSOUT CPU_45S CPU_18MTT. CPU_VIDSOUT R o [CO—BCIE AP _D2R PCTIE_85D PCIE_R PCIE AP D2R P 14 63 68
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET C (‘PﬂiPF‘(‘T (‘P(174§Q (‘P[17'| SMTL. CPU PECI o E D(‘TF'7 p7n7p p(‘TF‘iﬂgn p(‘TF'7R PCIE AP D2R N e s
PCIE_* * * PCIE_20THER [CO—CRILBECT CPU_45S CPU_18MTT. CPU_PECI_ R 36 37
PCIE_* =SAME * PCIE 2SAME [CO—CRU_PECT_SMC CPU_45S CPU_18MTT. SMC_PECT_L 36 37
— _ — [CO—CRU_PECT SMC CPU_45S CPU_18MTL SMC_PECI L R 37
PCIE_* CLK_* * PCIE_2CLK [CO—BCIE CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M AP CONN P o,
CLK PCIE . . PCIECLK 20THER [CO—BCIE_CLK100M AP CLK_PCTE_85D CLK_PCTE PCIE_CLK100M _AP_CONN_N ;

— = [CO—BCIE CLK100M AP CLK_PCTE_85D CLK_PCIE PCIE _CLK100M AP P 12 63 68
PCIE_TX *_RX * PCIE_TXRX [CO—BCIE CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M AP N 12 63 68 f—
PCIE RX TX PCIE TXRX PCTE_CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE _CLK100M CAMERA P 12 32 68

CIE_] _ CIE_ [CO—BCIE CLK10QM CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA N 12 32 68
[CO—BCIE CIK100M CAM CLK_PCIE_85D CLK_PCIE PCIE CLK100M CAMERA C P ., .,
[O—CRU CEG CPU_45S CPU_CFG<19..11> 6 16 [O—BCIE CIK100M CAM CLK_PCTE_85D CLK_PCTE PCIE _CLK100M CAMERA C N , ,;
[CO—CRU CEG PD CPU_45S CPU_CFG<10..8> 6 16 [CO—BCIE_CIK100M_SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M SSD_P 12 30 68
[CO—CRU CEG CPU_45S CPU_CFG<7..5> 6 16 [CO—BCIE_CIK100M_SSD CLK_PCTE_85D CLK_PCTE PCIE_CLK100M_SSD_N 12 30 68
[CO—CRU CFG PD CPU_45S CPU_CFG<4> 6 16 [CO—BCIE CLK10QM TBT CLK_PCIE_85D CLK_PCIE PCIE _CLK100M TBT_ P 12 23 68
[CO—CRILCEG 3 CPU_45S CPU_CFG<3> 6 16 [CO—BCIE CLK100M TBT CLK_PCIE_85D CLK_PCIE PCIE _CLK100M TBT N 12 23 68
[CO—CRUCFG CPU_45S CPU_CFG<2> 6 16
[CO—CRU CFG PD CPU_45S CPU CFG<1l..0> 6 16 [CO—BCIE_CAMERA D2R PCTE_85D PCTE_R PCIE CAMERA D2R P 14 32 68
[CO—BCIE CAMERA D2R PCTE_85D BCIE_R PCIE_CAMERA D2R N 14 32 68
PCIE CAMERA D2R C P 132
MEM RESET L E P(‘TF'if‘AMF‘RAil')?R P(‘TF‘iﬂgn P(‘TF'iR - | S ST 3
[CO—CRUMEM RESET CRU_438 CRU_QBMIL 202 [CO—BCIE CAMERA D2R PCTE_85D BCIE_R PCIE_CAMERA D2R_C_N 3132 B
[CO—BCIE CAMERA R2D PCTE_85D PCIE_T. PCIE_CAMERA_ R2D P 3132
[ CRU VCCSENSE CPU_27P4S cpu_vecseNsk | CPU_VCCSENSE_P s 53 [CO—BCIE_CAMERA_R2D PCTIE_85D PCTE_T: PCIE CAMERA R2D N 31 32
[CO—CRU _VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_N s 53 [CO—BCIE CAMERA R2D PCTIE_85D PCTE_T: PCIE CAMERA R2D C P 14 32
[CO—BCIE CAMERA R2D PCTIE_85D PCIE_ T PCIE_CAMERA R2D_C_N 14 32
—
SYNC MASTER=J44 SYNC DATE=08/12/2013 A
w —————
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<SCH_NUM>|D
Apple Inc.
FEOTETON
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 111 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 7 0 OF 7 8



www.chinafix.com

8

7

4

USB 2 Interface Constraints

USB Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCH_USB_RBIAS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
USB_85D * Lss_omm pIFF| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
UsSB * =4X_DIELECTRIC ? USB TOP,BOTTOM =6X_DIELECTRIC ?
USB_RBIAS * =6X_DIELECTRIC ? USB_RBIAS TOP,BOTTOM=10X_DIELECTRIC ?

USB 3 Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
USB3_85D * Lss_omm pIFF| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB3_2SAME * =3X_DIELECTRIC ? USB3_2SAME TOP,BOTTOM =4x_ DIELECTRIC ?

USB3_TXRX

=6X_DIELECTRIC

~

USB3_TXRX

TOP,BOTTOM=10X_DIELECTRIC

~

USB3_20THER

=4X_DIELECTRIC

~

USB3_20THER

TOP, BOTTOM

=6X_DIELECTRIC

~

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
USB3_* * * USB3_20THER
USB3_* =SAME * USB3_2SAME

USB3_TX *_RX * USB3_TXRX
USB3_RX *_TX * USB3_TXRX

System Clock Signal Constraints

SATA Interface Constraints

(Not Used)

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

CLK_25M * =5x_DIELECTRIC ?

PHYSICAL_RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_85D * Lss_omm pIFF| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF
SATA_45SE * -45_omM_SE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

SATA 2SAME * =3X_DIELECTRIC ? SATA 2SAME TOP,BOTTOM =4x_DIELECTRIC ?

SATA_TXRX

=6X_DIELECTRIC

SATA_TXRX

TOP,BOTTOM=10X_DIELECTRIC

SATA 20THER

=4X_DIELECTRIC

~

SATA 20THER

TOP, BOTTOM

=6X_DIELECTRIC

~

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
SATA_* * * SATA 20THER
SATA_* =SAME * SATA 2SAME

SATA TX *_RX * SATA_TXRX
SATA_ RX *_TX * SATA_TXRX

ELECTRICAL CONST SET NET JYPE

PHYSICAL SPACING
[CO—USB_BT USB_85D USB USB_BT_P
O USB BT USB_85D USB USB_BT_N
O USB BT USB_85D USB USB_BT_CONN_P
[CO—USB_BT USB_85D USB USB_BT CONN_N
[ USB_EXTA USB_85D USB USB_EXTA_P
[ USB_EXTA USB_85D USB USB_EXTA_N
[— DEFAULT DEFAULT SMC_DEBUGPRT RX L.
[— DEFAULT DEFAULT SMC_DEBUGPRT_TX L
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_P
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_N
[ USB_EXTA USB_85D USB USB2_EXTA_ MUXED_F_P
[CO—USB_EXTA USB_85D USB USB2_EXTA MUXED_F_N
O USB_EXTA USB_85D USB USB_LT1_P
[ USB_EXTA USB_85D USB USB_LT1_N
[CO—USB_EXTB USB_85D USB USB_EXTB_P
[ USB_EXTB USB_85D USB USB_EXTB_N
[ USB_TRAD USB_85D USB USB_TPAD_P
[CO—USB_TRAD USB_85D USB USB_TPAD_N
ESD—USB_TRAD USB_85D USB USB_TPAD_R_P
D USB_TRAD USB_85D USB USB_TPAD_R_N
[CO—USB3_EXTA_D2R USB_85D USB3_R USB3_EXTA_D2R_P
O USB3 _EXTA D2R USB_85D USB3_R USB3_EXTA_D2R N
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_P
[CO—USB3_EXTA R2D USB_85D USB3_T. USB3_EXTA R2D N
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_P
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_N
[CO—USB3_EXTB D2R USB_85D USB3 R USB3_EXTB_D2R P
[ USB3 EXTB D2R USB_85D USB3 R USB3_EXTB_D2R_N
[ USB3 EXTB R2D USB_85D USB3_T. USB3_EXTB_R2D_C_P
[ USB3 EXTR R2D USB_85D USB3_T. USB3_EXTB_R2D_C_N
[ USB3 sp D2R USB3 85D USB3 R USB3RPCIE_SD_D2R_P
[ USB3 sD D2R USB3_85D USB3 R USB3RPCIE_SD_D2R N
[ USB3 SD R2D USB3_85D USB3_T. USB3RPCIE_SD_R2D_C_P
[ USB3 _SD R2D USB3_85D USB3_T. USB3RPCIE_SD_R2D_C_N
O USB.NC USB_85D USB NC_USB_1IRP
O USB.NC USB_85D USB NC_USB_IRN
[ USB.NC USB_85D USB TP_USB_S5P
O USB.NC USB_85D USB TP_USB_5N
O USB.NC USB_85D USB NC_USB_SDP
[CO—USBNC USB_85D USB NC_USB_SDN
O USB.NC USB_85D USB NC_USB_CAMERAP
[CO—USBNC USB_85D USB NC_USB_CAMERAN
[CO—BCH USB_RBIAS PCH_USB_RBTA! USB_RBTAS PCH_USB_RBIAS
[ SATA_g5D SATA R DUMMY_SATA_ D2R_P
[— SATA_85D SATA_R DUMMY_SATA_D2R_N
[— SATA_85D SATA_T: DUMMY_SATA_R2D_P
[— SATA_85D SATA_T; DUMMY_SATA_ R2D_N
[CO-SYSCLK_CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X1
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M_X2
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X2 R
[CO-SYSCLK_CIK25M CAM CLK_25M_45S CLK_25M SYSCLK_CLK25M CAMERA
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKP
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALP_R
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALP
[CO-SYSCLK_CIK25M _CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALN
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKN
[CO-SYSCLK _CLK25M TRT CLK_25M_45S CLK_25M SYSCLK_CLK25M TBT
[CO-SYSCLK_CIK25M TBT CLK_25M_45S CLK_25M SYSCLK_CLK25M TBT_R

36

36

33

33

33

33

63

63

63

63

63

63

This is here to keep the SATA rules.

ISYNC MASTER=J44

SYNC DATE=08/12/2013
————

USB Constraints
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP ST TYPE
LPC_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD ELECTRICAL CONST SET DPHYSICAL SPACING
CLK_LPC_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [O—Lec_an LPC_458 LpC LPC_AD<3..0> 14 26 45 68
[CO—LRC_2D LPC_45S LPC LPC_FRAME_L 14 36 a5 68
[CO—LBC_CLK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M SMC_R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
— — [CO—LBC_CLK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M SMC 17 36 68
LPC * 6 MIL ? [CO—LRC_CLK24M LPCPLUS CLK_IPC_45S CLK_LPC LPC_CLK24M LPCPLUS 17 45 68
CLK LPC . s MIL 2 [CO—LBC_CLK24M LPCPLUS CLK_LPC_45S CLK_LPC LPC_CLK24M LPCPLUS R ..,
[CO—SMBUS_BCH SMB_45S SMB SMBUS_PCH_CLK 14 16 19 39 63 68 D
. SMBUS_PCH SMB_45S SMB SMBUS_PCH_DATA 14 16 19 39 63 68
SMBuS Interface ConStralntS g SMI,_PCH_0Q SMB_45S SMB SML_PCH_0_CLK 14 39
PHYSICAL RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SML_BCH 0 SMB_458 SMB SMI,_ PCH_0_DATA 14 39
SMB_458 * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = SMB_438 SMB SMBUS_SMC_1_S0_SCL 13z s 39 a3 o0 e
— = = = — = = = = [— SMB_45S SMB SMBUS_SMC_1 S0O_SDA 14 32 36 39 43 68 76
[CO—HDRA BIT CLK HDA_45S HDA HDA_ BIT CLK 12 a7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D HDAiﬁT'[‘i(‘TK HDAidﬁQ HDA HDA_BIT_CLK_R =
SMB * =2x_DIELECTRIC ? [CO—HRA_SYNC HDA_45S HDA HDA_SYNC 12 47
[CO—HDA_SYNC HDA_45S HDA HDA_SYNC_R 12
[O—HDA RST HDA_45S HDA HDA _RST R_L 12
1 7 HDA_RST HDA_45S HDA HDA_ RST L bho o7
HD Audio Interface Constraints g e aoaaos —y HDA—SDINO , S
PHYSICAL RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP [CO—HpA_SDIN HDA_45S HDA CS4208_HDA_ SDOUTO_R P re—
HDA_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [O—fipa_shaur HDA_435 HDa HDA_SDOUT b
— - - — — — — — — [CO—HDA_SDOUT HDA_45S HDA HDA_SDOUT_R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : QPT7MTR QPTidﬁQ SPT SPI ALT CLK -
HDA * =2x_DIELECTRIC B [CO—SRILMLE SPT_45S SPT SPI_CLK s
CO—SBLMIR SPT_45§ SPT SPI CLK R 14 as
3 SPT_MLB SPI_45S SPT SPI_MLB_CLK as
SPI Interface ConStralntS g SPT_MLB SPT_45S SPT SPI_SMC_CLK 36 a5
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP CO—SRLMIB SPI_45§ SPT SPI _ALT CS_L as
SPI_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD O—SerLa SRI_458 SBL SBL ¢S50 L -
— — — — —! — —! — o CO—SRIMLE SPI_45§ SPT SPI_CSO R L 14 45
CO—SRLMIB SPT_45S SPT SPI_MLB_CS_L a5 C
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SRILMLE SPT_45S SPT SPI_SMC_CS_L 36 45
SPI * 8 MIL ? CO—SBIMLB SPT_45S SPT SPI_ALT MISO as
¢ OSBRI MIB SPT_45S SPT SPI_MISO 14 as
. . [CO—SRLMIB SPT_45S SPT SPI_MISO_R as
PCH Single Net Constraints > _se1ra pT 458 apT SPI_MLB_MISO ,,5
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SpLMLB SPI_43S SBL SPL_SMC MISO e
= = ON LAYER? [CO—SRLMIB SPT_458 SPT SPI_ALT MOSI a5
PCH_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [O—SPI_MLB SPT 45g SPT SPI_MOSI i
PCH_27P4S * L27p4_omM_ss| =27P4_OHM_SE | =27P4_OHM_SE | =27P4_OHM_SE 7 MIL 7 MIL | 158 SBL SEI_MOSI_R e
' —or — — — — — — [CO—SRLMLE SPT_458 SPT SPI_MLB_MOSTI as
CO—SRLMIB SPT_45S SPT SPI_SMC_MOSI 36 45
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SRI_MIB 102 SPT_45S SPT SPI_TO<2> 14 as
PCH_12MIL * 0.305 MM ? [CO—SRI_MIB 102 SPT 45§ SPT SPIROM_WP_L . -
= ° - [CO—SBIMLE_T03 SPT_45§ SPT SPI_TIO<3> 14 as
PCH_15MIL * 0.381 MM ? [CO—SRILMIB 103 SPT_45S SPT SPIROM_HOLD_L ™
PCH 18MIL * 0.457 MM 2 [CO—SRI_MLB_T03 SPT_45S SPT SPIROM USE_MLB 15 45 68
PCH_20MIL * 0.508 MM ?
[CO—RBCH_RTC PCH_45S PCH_15MTT. PCH_CLK32K_RTCX1 12 17
[CO—BCH_SRTCRST PCH_45S PCH_15MTT. PCH _SRTCRST L 12 B
[CO—RBCH _RTCRST PCH_45S PCH_15MTT. RTC_RESET_L 12
[CO—BCH _THRMTRIP PCH_45S PCH_18MTT. PM_THRMTRIP_L 15 37
[— PCH_THRMTRIP PCH_45S PCH_18MTL PM THRMTRIP R L. 37
[— PCH_45S PCH_15MTT. PCH INTRUDER L 12
[— PCH_45S PCH_15MTT. PCH_INTVRMEN 12
[— PCH_45S PCH_15MTT. PCH_DSWVRMEN 13
[ PCH_45S PCH_15MTL PM_RSMRST_ L 13 61
[ PCH_45S PCH_15MTT. PM_SYSRST_L 13 17 36 68
[— PCH_45S PCH_15MTT. XDP_DBRESET_L 16 17 re—
[ PCH_45S PCH_15MTT. PM_PCH_SYS_PWROK 13 16 17 36
[— PCH_45S PCH_15MTT. XDP_SYS PWROK 16
[— PCH_45S PCH_15MTT. SYS_PWROK_R 17
[— PCH_45S PCH_15MTT. PM_PCH_PWROK 1317
[ PCH_45S PCH_15MIL, PM_S0_PGOOD 17
[ PCH_45S PCH_15MTT. SMC_DELAYED_PWRGD 17 24 25 36 37
[— PCH_45S PCH_15MTT. PM_DSW_PWRGD 13 36
i PCH_45§ PCH_15MTL PM_PWRBTN_TL 13 16 36
[— PCH_45S PCH_15MTT. XDP_CPU_PWRBTN_L 16
[— PCH_45S PCH_15MTT. PCIE _WAKE L 13 29 31 A
[— PCH_45S PCH_15MIL, AP_PCIE_WAKE L 2 63 Ismc MASTER=J44 SYNC_DATE=08/12/2013
[— PCH_45S PCH_15MTT. CAM_PCIE WAKE_ L 31 .
= pon_ass pcy_1surr, | TBT_CIO_PLUG_EVENT L ., 41 PCH Constraints
. ey
[CO—RBCH _CLK24M XTAL PCH_45S PCH_2QMTT. PCH_CLK24M XTALIN 12 17 Apple Inc D
[CO—RCH_CLK24M XTAL PCH_45S PCH_20MTL, PCH_CLK24M_ XTALOUT 12 17 . ——
[CO—RCH_CLK24M XTAL PCH_45S PCH_20MTL PCH_CLK24M XTALOUT R ., © <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
[CO—RBCH _RCOMP_BCIE PCH_27P4S PCH_12MTT. PCH_PCIE_ RCOMP 14 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
[CO—RBCH_RCOMP_OPT PCH_27P4S PCH_12MTT. PCH_OPI_COMP 15 THE POSESSOR AGREES TO THE FOLLOWING:
[CO—BCH_RCOMP_SATA PCH_27P4S PCH_12MTL PCH_SATA_RCOMP 2 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 113 OF 120
II NOT TO REPRODUCE OR COPY IT
"1 aen, roonms reseRED o T 72 OF 78
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Memory Net Properties

Memory Bus Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_72D * -72_oHM DIFF| =72_OHM DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
MEM_80D * [-80_oHM DIFF| =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
MEM_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
MEM_85D * [-85_OHM DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
Spacing Rule Sets
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_DATA2SELF * =2x_DIELECTRIC ? MEM_DATA2SELF | TOP,BOTTOM| =5x_DIELECTRIC ?
MEM_DQS20WNDATA * =2x_DIELECTRIC 2 MEM_DQS20WNDATA | TOP,BOTTOM| =5x DIELECTRIC ?
MEM_CMD2CMD * =2x_DIELECTRIC ? MEM_CMD2CMD TOP,BOTTOM| =5x_DIELECTRIC ?
MEM_CMD2CTL * =2x_DIELECTRIC ? MEM_CMD2CTL TOP,BOTTOM| =5x_ DIELECTRIC ?
MEM_CTL2CTL * =2x_DIELECTRIC ? MEM_CTL2CTL TOP,BOTTOM| =5x_DIELECTRIC ?
MEM_CLK2CLK * =4x_DIELECTRIC H MEM_CLK2CLK TOP,BOTTOM| =8x_DIELECTRIC ?
MEM_2O0THERMEM * =4x_DIELECTRIC 2 MEM_20THERMEM | TOP,BOTTOM| =8x_DIELECTRIC H
MEM_2PWR * =2x_DIELECTRIC ? MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ?
MEM_2GND * =2x_DIELECTRIC H MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ?

MEM_20THER * =6x_DIELECTRIC ? MEM_20THER TOP,BOTTOM| =10x_DIELECTRIC ?
MEM_CMD2CMD_BM * =2x_DIELECTRIC ? MEM_CMD2CMD_BM| TOP,BOTTOM| =3x DIELECTRIC ?
MEM_CMD2CTL_BM * =2x_DIELECTRIC ? MEM_CMD2CTL_BM| TOP,BOTTOM| =3x_ DIELECTRIC ?
MEM_CTL2CTL_BM * =2x_DIELECTRIC ? MEM_CTL2CTL_BM| TOP,BOTTOM| =3x DIELECTRIC ?

MEM_12MIL * 0.305 MM ?

Memory Bus Spacing Group Assignments

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_*_ DQBYTE_* * * MEM_2O0OTHER MEM_A_DQS_0 MEM_A_ DQBYTE_0 * MEM_DQS20WNDATA
MEM_*_DQS_* * * MEM_2O0OTHER MEM_A DQS_1 MEM_A DQBYTE_1 * MEM_DQS20WNDATA
MEM_CMD * * MEM_2O0THER MEM_A_DQS_2 MEM_A DQBYTE_2 * MEM_DQS20WNDATA
MEM_CTL * * MEM_2O0OTHER MEM_A_DQS_3 MEM_A DQBYTE_3 * MEM_DQS20WNDATA
MEM_CLK * * MEM_2O0THER MEM_A _DQS_4 MEM_A DQBYTE_4 * MEM_DQS20WNDATA
MEM A _DQS_5 |MEM_A DQBYTE 5 * MEM_DQS20WNDATA
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_A_DQS_6 MEM_A_DQBYTE_6 * MEM_DQS20WNDATA
MEM_*_ DQBYTE_* =SAME * MEM_DATA2SELF MEM A _DQS_7 |MEM_A DQBYTE_7 * MEM_DQS20WNDATA
MEM_B_DQS_0 MEM_B_DQBYTE_0 * MEM_DQS20WNDATA
MEM_B_DQS_1 MEM_B_DQBYTE_1 * MEM_DQS20WNDATA
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_B_DQS_2 MEM_B_DQBYTE_2 * MEM_DQS20WNDATA
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20WNDATA
MEM_CMD MEM_CTL * MEM_CMD2CTL MEM_B_DQS_4 MEM_B_DQBYTE_4 * MEM_DQS20WNDATA
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM_B_DQS_5 |MEM_B_DQBYTE_ 5 * MEM_DQS20WNDATA
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DQS_6 MEM_B_DQBYTE_6 * MEM_DQS20WNDATA
MEM_* MEM_* * MEM_2O0THERMEM MEM_B_DQS_7 |MEM_B_DQBYTE_7 * MEM_DQS20WNDATA

MEM_CMD MEM_CMD BGA_MEM [MEM_CMD2CMD_BM

MEM_CMD MEM_CTL BGA_MEM [MEM_CMD2CTL_BM

MEM_CTL MEM_CTL BGA_MEM [MEM_CTL2CTL_BM

Haswell ULT Memory

Down DDR3L 1x8 Length Matching

DDR3 Signal Group Unit Min Length Max Length
CTLmax - CTLmin mils 0 100

CTL to CLK mils CLK - 500 CLK + 500
CMDi to CMDj mils CMDj - 100 CMDj + 100
CMD to CLK mils CLK - 500 CLK + 500
(DQmax - DQmin) per byte mils 0 250

(DQS - DQmax) per byte mils -100 150

DQOS to DQS# mils -5 5

DQS to CLK (Rule 1) mils CLK - 6500 CLK + 500
Max (CLK-DQS) - Min(CLK-DQS) mils 0 5500

CLK to CLK# mils -5 5

Memory to Power Spacing

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_PWR MEM_* * MEM_2PWR
MEM_PWR * * DEFAULT

.
Memory to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

MEM_*

*

MEM_2GND

17 19 20 21 22 41 55 65

NET TYPE

ELECTRICAL CONST SET

PHYSICAL SPACING
O MEM A CIK MEM_72D MEM_CLK MEM A CLK_P<0> 7 20 22
CO—MEM_A_CIK MEM_72D MEM_CLK MEM A CLK_N<0> 7 20 22
O MEM A CTI MEM_40S MEM_CTT, MEM A CKE<0> 7 20 22
[— MEM_A_CTL, MEM_40S MEM_CTT. MEM_A_CS_L<O> 7 20 22
O MEM A _ODTOQ MEM_40S MEM_CTT, MEM A _ODT<0> 20 22
O MEM A CMD MEM_40S MEM_CMD MEM A A<15..0> 7 20 22 66
CO—MEM A CMD MEM_40S MEM_CMD MEM A _BA<2..0> 7 20 22 66
CO—MEM_2_CMD MEM_40S MEM_CMD MEM A RAS L 7 20 22 66
O MEM A CMD MEM_40S MEM_CMD MEM A CAS_L 7 20 22 66
CO—MEM_A_CMD MEM_40S MEM_CMD MEM A WE_L 7 20 22 66
[CO—MEM_A_DQBYTEQ MEM_45S MEM_A_DQBYTE_0Q MEM_A_DO<7..0> 7 67 68
O MEM A _DQBYTE] MEM_45S MEM_A_DQBYTE_1 MEM_A_DQ<15..8> 7 67 68
O MEM A _DQBYTE2 MEM_45S MEM_A_DQBYTE_2 MEM_A_DQ<23 16> 7 67 68
[CO—MEM_A_DQBVTE3 MEM_45S MEM_A_DQBYTE_3 MEM A DOQ<31..24> ,, &
[CO—MEM_A_DQRVTE4 MEM_45S MEM_A_DQBYTE 4 MEM_A_DQ<39..32> ;. 65 6
[CO—MEM_A_DQBVTES MEM_45S MEM_A_DQBYTE_5 MEM A _DQ<47..40> . &
[CO—MEM_A_DQBVTEG MEM_45S MEM_A_DQBYTE_6 MEM_A_DQ<55..48> ;4 «
[CO—MEM A _DQBYTE? MEM_45S MEM_A_DQBYTE_7 MEM A DO<63..56> 4 o
O MEM A _DOSQ MEM_80D MEM_A_DQS 0 MEM A DOS_P<0> 761
[CO—MEM A _DOSQ MEM_80D MEM_A_DQS 0 MEM A _DQOS_N<O0> .
[CO—MEM_A_DOS1 MEM_80D MEM_A_DQS_1 MEM_A_DQOS_P<1> 761
[CO—MEM A DOS1 MEM_80D MEM_A_DQS_1 MEM A _DQOS_N<1> .
O MEM A _DOS2 MEM_80D MEM_A_DQS 2 MEM_A_DQS_P<2> 761
[CO—MEM_A_DQOS2 MEM_80D MEM_A_DQS 2 MEM_A_DQS_N<2> 7 67
[CO—MEM A DOS3 MEM_80D MEM_A_DQS 3 MEM_A_DQS_P<3> 761
O MEM A DOS3 MEM_80D MEM_A_DQS 3 MEM_A_DQOS_N<3> 761
O MEM A _DOS4 MEM_80D MEM_A_DQS_4 MEM A _DQOS_P<4> 767
O MEM A DOS4 MEM_80D MEM_A_DQS 4 MEM A DOS_ N<4> 761
[CO—MEM A _DOSS MEM_80D MEM_A_DQS_5 MEM_A_DQS_P<5> .
O MEM A DOSS MEM_80D 5 MEM_A_DQS_N<5> 7 67
[CO—MEM_A_DQS6 MEM_80D _6 MEM A _DQOS_P<6> 7 20 67
[CO—MEM_A_DQS6 MEM_80D _6 MEM A _DQOS_N<6> 7 20 67
[CO—MEM_A_DQOS7 MEM_80D 7 MEM A _DQOS_P<7> 7 67
[CO—MEM A _DOS7 MEM_80D 7 MEM A _DQOS_N<7> 761
O MEM B CIK MEM_72D MEM_CLK MEM B_CLK_P<0> S 21 22
O MEM B CLK MEM_72D MEM_CLK MEM B_CLK_N<0> 721 22
O MEM B CTI MEM_40S MEM_CTT, MEM B_CKE<0> S 21 22
O MEM B CTI MEM_40S MEM_CTT, MEM B_CS_L<0> 721 22
[CO—MEM B 0ODTQ MEM_40S MEM_CTT, MEM _B_ODT<0> 21 22
O MEM B CMD MEM_40S MEM_CMD MEM B_A<15..0> 7 21 22 66
[CO—MEM B CMD MEM_40S MEM_CMD MEM B_BA<2..0> 721 22 66
[— MEM_B_CMD MEM_40S MEM_CMD MEM B _RAS L 7 21 22 €6
[CO—MEM B CMD MEM_40S MEM_CMD MEM_B_CAS_L 721 22 66
O MEM B CMD MEM_40S MEM_CMD MEM_B_WE_L 721 22 66
[ MEM B _DQBYTEQ MEM_45S MEM_B_DQBYTE_0Q MEM_B_DO<7..0> 7 67 68
[CO—MEM_B_DQRVTE] MEM_45§ MEM_B_DQBYTE_1 MEM_B_DQ<15..8> 7 67 68
[CO——MEM_B_DQRVTE? MEM_45S MEM_B_DQBYTE_2 MEM _B_DQ<23..16> 4 &
O MEM_B_DQBRVTE3 MEM_45S MEM_B_DQBYTE_3 MEM B_DQ<31..24> , &
[CO—MEM_B_DQRVTE4 MEM_45S MEM_B_DQBYTE_4 MEM _B_DQO<39..32> ., &«
[CO—MEM_B_DQRVTES MEM_45§ MEM_B_DQBYTE_S5 MEM_B_DQ<47..40> ;4 4
[CO—MEM_B_DQBVTEG MEM_45S MEM_B_DQBYTE_6 MEM_B_DQ<55..48> ;&
[CO—MEM_B_DQRVTEZ MEM_45S MEM_B_DQBYTE_7 MEM _B_DQ<63..56> ;4 e
[CO—MEM_B_DQOS0 MEM_80D MEM_B_DQS 0 MEM_B_DQS_P<0> 7 67
[CO—MEM B DOSQ MEM_80D MEM_B_DQS 0 MEM_B_DQOS_N<O0> 761
[CO—MEM_B_DOS1 MEM_80D MEM_B_DQS 1 MEM_B_DQOS_P<1> 767
O MEM B DOS1 MEM_80D MEM_B_DQS_1 MEM_B_DQS_N<1> 7 67
[CO—MEM_B_DQS2 MEM_80D MEM_B_DQS_2 MEM_B_DQS_P<2> 7 67
[CO—MEM B DOS2 MEM_80D MEM_B_DQS_2 MEM_B_DQOS_N<2> .
O MEM B DOS3 MEM_80D MEM_B_DQS 3 MEM_B_DQOS_P<3> .
O MEM B DOS3 MEM_80D MEM_B_DQS 3 MEM_B_DQOS_N<3> .
[CO—MEM_B_DOS4 MEM_80D MEM_B_DQS 4 MEM B_DQOS_P<4> .
[CO—MEM B _DQS4 MEM_80D MEM_B_DQS_4 MEM_B_DQOS_N<4> 7 67
[CO—MEM B DOSS MEM_80D MEM_B_DQS 5 MEM_B_DQS_P<5> .
[CO—MEM_B_DQOSS MEM_80D MEM_B_DQS 5 MEM_B_DQS_N<5> 7 67
[CO—MEM B DOS6 MEM_80D MEM_B_DQS 6 MEM B_DOS_P<6> 721 67
O MEM B DOS6 MEM_80D MEM_B_DQS 6 MEM_B_DQOS_N<6> 721 67
[ MEM B DOS7 MEM_80D MEM_B_DQS 7 MEM_B_DQS_P<7> .
[CO—MEM B DOS7 MEM_80D MEM_B_DQS_7 MEM_B_DQS_N<7> 767
[— MEM_PWR PP1V35_S3
[— MEM_PWR PP1V35_S3 CPUDDR 41 41 65
[— MEM_PWR PPOV675_S0_DDRVTT ,, 55 65 s
[— MEM_PWR PPVTTDDR_S3 55 65 68
[— MEM_12MTT. CPU_DIMMA_ VREFDOQ
= MEM_12MTL CPU_DIMMA_VREFDO_A_ ISOL
[ — MEM_12MTT. CPU_DIMMB_VREFDOQ
[— MEM_12MTT. CPU_DIMMB_VREFDQ_B_TISOL
[— MEM_12MTT. CPU_DIMM_VREFCA
[— MEM_12MTT. CPU_DIMM_VREFCA A TISOL
= MEM_12MTT. CPU_DIMM_VREFCA B_ISOL
[ — MEM_12MTL PPOV675_S3_ MEM VREFDQ A
[ — MEM_12MTL PPOV675_S3_ MEM VREFDQ B
s MEM_12MTL. PPOV675_S3_MEM VREFCA_A
[ — MEM_12MTL PPOV675_S3 MEM VREFCA B

19 20

19 21

19 20

19 21

65

65

65

65

SYNC_MASTER=J44

SYNC DATE=01/03/2013
————

Memory Constraints
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Thunderbolt,

DP,

HDMI Constraints

Thunderbolt SPI Signal Constraints

PHYSICAL_RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBT_SPI * =2X_DIELECTRIC ?
Thunderbolt DisplayPort Constraints

DisplayPort & HDMI Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBTDP_85D * |-85_oHM_DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBTDP_2 SAME * =3X_DIELECTRIC ? TBTDP_2 SAME TOP , BOTTOM =4X_DIELECTRIC ?
TBTDP_TXRX * =6X_DIELECTRIC ? TBTDP_TXRX TOP , BOTTOM =10X_DIELECTRIC ?
TBTDP_ZOTHER * =4X_DIELECTRIC ? TBTDP_ZOTHER TOP, BOTTOM =6X_DIELECTRIC ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
TBTDP_* * * TBTDP_ZOTHER
TBTDP_* =SAME * TBTDP_2 SAME
TBTDP_TX *_] * TBTDP_TXRX
TBTDP_RX * * TBTDP_TXRX

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_85D * [-85_ouM DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
HDMI_85D * |-85_oHM_DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DP_Z SAME * =3X_DIELECTRIC ? DP_Z SAME TOP, BOTTOM =4X_DIELECTRIC ?
DP_ZOTHER * =4X_DIELECTRIC ? DP_ZOTHER TOP, BOTTOM =6X_DIELECTRIC ?
HDMICLK_20THER * =7x_DIELECTRIC ? HDMICLK_20THER | TOP, BOTTOM =10X_DIELECTRIC ?
HDMICLK_2DPHDMI * =4x_DIELECTRIC ? HDMICLK_2DPHDMI | TOP, BOTTOM | =6x_DIELECTRIC ?
HDMIDATA_ 2SAME * =3x_DIELECTRIC ? HDMIDATA 2SAME | TOP,BOTTOM =4x_DIELECTRIC ?
HDMIDATA_20THER * =4x_DIELECTRIC ? HDMIDATA_20THER | TOP, BOTTOM | =6x_DIELECTRIC ?

DisplayPort/TMDS intra-pair matching should be 0.127mm.
DisplayPort AUX CH intra-pair matching should be 0.127mm.
SOURCE: Calpella SFF DG Rev 1.5

MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES.

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING

[— DP_85D DISPLAYPORT DP_TBTSRC_MIL_C_P<3..0>
[— DP_85D DISPLAYPORT DP_TBTSRC_MIL,_C_N<3..0>
[ — DP_85D DISPLAYPORT DP_TBTSRC_AUXCH C P
[ — DP_85D DISPLAYPORT DP TBTSRC AUXCH C N
[CO—SBL_TBT CLK TBT_SPT_45S | TBT SPT TBT_SPI_CLK
[CO—SRL_TBT_MOST TBT_SPT_45S | TBT SPT TBT _SPI_MOSI
[CO—SBL_TBT MISQ TBT_SPT_45S | TBT SPT TBT_SPI_MISO
[CO—SRLTBL CS L, TBT_SPT_45S | TBT SPT TBT_SPI_CS_L
[ED—DR_HDMI TBT ML DP_85D DISPLAYPORT DP_HDMI_ TBT MI,_P<3..0>
[ED—DB_HDMI_TBT MI DP_85D DISPLAYPORT DP_HDMI_TBT_MI_N<3..0>
[ED—DRB_HDMI_TBT AU DP_85D DP_HDMI_TBT_ AUX_ P
[ED—DRB_HDMI_TBT AU DP_85D DP_HDMI_TBT_ AUX N
[ED—HDRMI_CLOCK HDMT_85D HDMT_CLK HDMI_IG_CLK_C_P
[ED—HDRMI_CLOCK HDMT_85D HDMT_CLK HDMI_ IG_CLK _C_N
[ED—HDMI_DATA HDMT_85D HDMT_DATA HDMI_IG_DATA C P<2..0>
[ED—HDMI_DATA HDMT_85D HDMT_DATA HDMI_TIG_DATA_C_N<2..0>

NET_SPACING_TYPEl | NET_ SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
HDMI_DATA * * HDMIDATA_ 20THER DISPLAYPORT * * DP_20THER
HDMI_DATA =SAME * HDMIDATA_2SAME DISPLAYPORT =SAME * DP_2SAME
HDMI_DATA TBTDP_TX * HDMIDATA_2SAME DISPLAYPORT HDMI_DATA * DP_2SAME
HDMI_DATA TBTDP_RX * TBTDP_TXRX DISPLAYPORT TBTDP_TX * DP_2SAME

HDMI_CLK * * HDMICLK_20THER DISPLAYPORT TBTDP_RX * TBTDP_TXRX
HDMI_CLK HDMI_DATA * HDMICLK_2DPHDMI
HDMI_CLK DISPLAYPORT * HDMICLK_2DPHDMI
HDMI_CLK TBTDP_TX * HDMICLK_2DPHDMI

Inter-pair matching should be within 2.54cm.
Max length 330.2mm.
(407364) and Family GPU DG-04202-001-v04.

Only used on hosts supporting Thunderbolt video-in

64 66

64 66

64 68

64 68

64 68

Max Length 241.3mm.

Thunderbolt, DP, HDMI Net Properties
ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D _C P<1l..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D_C N<1..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D P<1..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D N<1..0>

0000 0080960000 0000000000 0000

0000 0086800000 0800000000 0000

DP_A_LSX_ ML DP_85D DISPLAYPORT DP_TBTPA ML_C_P<1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPA_ ML_C_N<I1>
DP_A_LSX_ M. DP_85D DISPLAYPORT DP_TBTPA_ML_P<1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPA_MIL_N<I1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_A_ LSX_ MIL_P<1>
DP_A_LSX_ M. DP_85D DISPLAYPORT DP_A_ LSX_ MIL_N<I1>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_ML_C_P<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_ ML_C_N<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_MIL_P<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_MIL,_N<3>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT_A_D2R_C_P<0>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT_A_D2R_C_N<O0>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT A D2R_P<0>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT_A_ D2R_N<O0>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A D2R_C_P<I1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A _D2R_C_N<I1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A _D2R_P<I1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A D2R_N<I1>

TBT A _D2R 1 TBTDP_85D TBTDP_R TBT_ A D2R1_AUXDDC_P
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT_ A D2R1_AUXDDC_N
DP_TBTPA_AUXCH DP_85D DP_TBTPA_ AUXCH C_P
DP_TRBTPA_AUXCH DP_85D DP_TBTPA AUXCH C N
DP_TRBTPA_AUXCH DP_85D DP_TBTPA_AUXCH_P
DP_TRBTPA_AUXCH DP_85D DP_TBTPA_AUXCH_N
TBT_B_R2D TBTDP_85D TBTDP_T TBT B _R2D _C P<1l..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT B _R2D C N<1..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT_B_R2D P<1..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT _B_R2D N<1..0>
DP_B_LSX M. DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<1>
DP_B_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<I1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_P<1>
DP_B_LSX M. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<1>
DP_B_LSX M. DP_85D DISPLAYPORT DP_B_LSX_ MIL_P<1>
DP_B_LSX M. DP_85D DISPLAYPORT DP_B_LSX_ MI,_N<I1>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<3>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<3>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_ML_P<3>
DP_TRTPB_MTL. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<3>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT B_D2R_C_P<0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<O0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_ B_D2R_P<0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_B_D2R_N<O0>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_P<I1>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<I1>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT B_D2R_P<1>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_ B_D2R_N<1>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT B_D2R1_AUXDDC_P
TBT B _D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R1_AUXDDC_N
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH C_P
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH C N
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH_P
DP_TRBTPB_AUXCH DP_85D DP_TBTPB_AUXCH_N
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MI,_C_P<3..0>
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MIL,_C_N<3..0>
DP_TBTSNKQ ML DP_85D DISPLAYPORT DP_TBTSNKO_MIL_P<3..0>
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MI,_N<3..0>
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C_P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C N
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH_ P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH N
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI_C_P<3..0>
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_C_N<3..0>
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_P<3..0>
DP_TBTSNK1 ML DP_85D DISPLAYPORT DP_TBTSNK1 ML _N<3..0>
DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1 AUXCH C_P
DP_TBTSNK_AUXCH DP_85D DP TBTSNK1l AUXCH C N
DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH N
DP_INT M. DP_85D DISPLAYPORT DP_INT ML_C_P<3..0>
DP_INT M. DP_85D DISPLAYPORT DP_INT ML_C_N<3..0>
DP_TINT_ ML DP_85D DISPLAYPORT DP_INT ML_P<3 0>
DP_INT M. DP_85D DISPLAYPORT DP_INT_ ML_N<3..0>
DP_INT AUXCH DP_85D DP_INT_AUXCH_C_P
DP_TINT AUXCH DP_85D DP_INT AUXCH C N
DP_INT AUXCH DP_85D DP_INT_AUX P

DP_INT AUXCH DP_85D DP_INT_AUX N

pB0o00ng

23 26

23 26

68

68

Notes:
AUX and DDC was removed from DISPLAYPORT or

TBTDP_RX/TX because it’s not high speed, and

to save routing space.

Only used on dual-port hosts.
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MIPI Interface Constraints

Camera Net Properties

ELECTRICAL CONST SET

NET TYPE

PHYSICAL

SPACING

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MIPI_85D * Lss_omm pIFF| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MIPI_2O0THER * =4X_DIELECTRIC ? MIPI_2O0THER | TOP,BOTTOM =6X_DIELECTRIC ?
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP,BOTTOM =8X_ DIELECTRIC ?
MIPICLK 20THER * =7X_DIELECTRIC ? MIPICLK_20THER | TOP,BOTTOM=10X_ DIELECTRIC ?

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MIPI_DATA * * MIPI_2O0THER
MIPI_DATA CLK_MIPI * MIPI_2CLK
CLK_MIPI * * MIPICLK_20THER

Memory Bus Constraints

PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
S2_MEM_458 * -45_omM_SE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
S2_MEM_85D * Lss_omm pIFF| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF

Spacing Rule Sets

SPACING_RULE_SET

SPACING_RULE_SET

LAYER LINE-TO-LINE SPACING

WEIGHT

S2_DATA2SELF

S2_DATA2SELF

TOP, BOTTOM

=4x_DIELECTRIC

S2_DQS20WNDATA

S2_DQS20WNDATA

TOP, BOTTOM

=4x_DIELECTRIC

~

S2_CMD2CMD

S2_CMD2CMD

TOP, BOTTOM

=4x_DIELECTRIC

~

S2_CMD2CTRL

S2_CMD2CTRL

TOP, BOTTOM

=4x_DIELECTRIC

S2_CTRL2CTRL

S2_CTRL2CTRL

TOP, BOTTOM

=4x_DIELECTRIC

~

S2_20THERMEM

S2_20THERMEM

TOP, BOTTOM

=6x_DIELECTRIC

~

S2MEM_2PWR

S2MEM_2PWR

TOP, BOTTOM

=4x_DIELECTRIC

S2MEM_2GND

S2MEM_2GND

TOP, BOTTOM

=4x_DIELECTRIC

~

S2MEM_20THER

LAYER LINE-TO-LINE SPACING WEIGHT
* =2x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =4x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =2x_DIELECTRIC ?
* =6x_DIELECTRIC ?

S2MEM_20THER

TOP, BOTTOM

=10x_DIELECTRIC

~

Memory Bus Spacing Group Assignments

S2_MEM_*

S2_MEM_*

S2_20THERMEM

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 | S2_MEM DATAl * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO | S2_MEM_DATAQ * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_20THER
S2_MEM_CLK * * S2MEM_20THER
S2_MEM_DATA* =SAME * S2_DATA2SELF Memory to Power Spacing
S2_MEM_CMD S2_MEM_CMD * S2_CMD2CMD
S2 MEM CMD S2 MEM CTRL * S2 CMD2CTRL NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_CTRL | S2_MEM_CTRL * S2_CTRL2CTRL S2_MEM_PWR S2_MEM_* * S2ZMEM_2PWR
S2_MEM_PWR * * DEFAULT

Memory to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

S2_MEM_*

* S2MEM_2GND

S2 MEM_CLK

S2 MEM_ 85D

S2 MEM_CLK

MEM

CAM_CLK_P

S2_MEM_CLK

S2 MEM_85D

S2 MEM_CLK

MEM_CAM_CLK_N

S2_MEM_CKE

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CKE

S2_MEM_CS S2_MEM_45S S2_MEM_CTRL MEM_CAM_CS_TL
S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT
S2_MEM_CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_CAS_TL
S2_MEM_CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_RAS_TL
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM_CAM WE_TL
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM_CAM_ BA<0>
S2_MEM_CMD S2_MEM_45S S2 MEM_CMD MEM_CAM BA<1>
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM_CAM BA<2>
S2_MEM_DQSQ S2_MEM_85D S2_MEM_DQSQ MEM_CAM_ DOS_P<0>
MEM_CAM_DQOS_N<O0>

S2_MEM_DQS0

S2 MEM_85D

S2_MEM_DQS0

S2_MEM _DQS1

S2 MEM_85D

S2_MEM _DQS1

MEM_CAM_DOS_P<1>

S2_MEM_DQS1 S2_MEM_85D S2_MEM_DQS1 MEM_CAM_ DOS_N<1>
S2_MEM_DATA_0Q S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DM<0>
S2_MEM _DATA_1 S2_MEM_45S S2_MEM DATA1 MEM_CAM DM<1>
S2_MEM A S2_MEM_45S S2_MEM_CMD MEM_CAM A<14..0>
S2_MEM_DATA_0Q S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DO<7..0>
S2_MEM _DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_ DO<15..8>
MIPT_DATA_S2 MIPT_85D MIPT_DATA MIPI_DATA_P
MIPT_DATA_S2 MIPT_85D MIPT_DATA MIPI_DATA_ N
MIPI_DATA_S2 MIPT_85D MIPT_DATA MIPI_DATA CONN_P
MIPT_DATA_S2 MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N
MIPT_CLK_S2 MIPT_85D CLK_MIPT MIPI_CLK_P
MIPT_CLK_S2 MIPT_85D CLK_MIPT MIPI_CLK_N
MIPT_CLK_S2 MIPT_85D CLK_MIPT MIPI_CLK_CONN_P
MIPT_CLK_S2 MIPT_85D CLK_MIPT MIPI_CLK_CONN_N

S2_MEM_PWR

PP1V35_CAM

PPOV675_CAM VREF

S2_MEM_PWR
S2_MEM_PWR

PPOV675_MEM_CAM_VREFCA

8000 0000 0000 00 0000000000000000 00

S2_MEM_PWR

PPOV675_MEM_CAM_VREFDQ
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SMC SMBus & Charger Net Properties

NET TYPE
ELECTRICAL CONST SET
PHYSICAL SPACING
[CO—SMBUS_SMC 2 SMB_45 SMB SMBUS_SMC_2_S3_ SCL
[CO—SMBUS_SMC 2 SMB_45 SMB SMBUS_SMC_2_S3_SDA
[CO—SMBUS_SMC 1 SMB_45 SMB SMBUS_SMC_1_S0_SCL
[CO—SMBUS_SMC 1 SMB_45 SMB SMBUS_SMC_1_SO0_SDA
[CO—SMBUS_SMC 0 SMB_45 SMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC 0 SMB_45 SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC 5 SMB_45 SMB SMBUS_SMC_5_G3_SCL
[CO—SMBUS_SMC 5 SMB_45 SMB SMBUS_SMC_5_G3_SDA
[CO—SMBUS_SMC_3 SMB_45 SMB SMBUS_SMC_3_SCL
[CO—SMBUS sMC 3 SMB_45 SMB SMBUS_SMC_3_SDA

39

39

36

36

62

62

51

51

a3

a3

a3

a3

68 72

68 72
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PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP 44 S . f . t P t . 44 S . f . t P t .
SENSE_45S * -iro1 preeeare | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM J pecific Ne roperties J pecific Ne roperties
THERM_45S * -1to1_prreearr | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM ELECTRICAL CONST SET NET TYPE ELECTRICAL CONST SET NET TYPE
PHYSICAL SPACING PHYSICAL SPACING
DIG_AUDIO * =1ro1_prrrearr |=1TO1_DIFFPAIR |(=1TO1_DIFFPAIR|=1TOl_DIFFPAIR 0.1 MM 0.1 MM
* -
ANL_AUDIO =1TO1_DIFFPATR 0.1 MM 0.1 MM 10 MM 0.1 MM 0.1 MM AUDTO DP AMPTWT ANL AUDTO AUDTO AUD LO2 L P 1o a8
[CO—THERM DP_TBT D1 THERM_45S THERM TBTTHMSNS_D1_P 23 43 = = =
ANL_AUDIO_WIDE * =1TO1_DIFFPATR 0.3 MM 0.3 MM 10 MM 0.1 MM 0.1 MM 1 [CO—AURIO_DP_AMPTHT ANL_AUDTIQ AUDTO AUD_LO2_IL_N 46 a8
= = [CO—THERM DR _TBT DI THERM_45S THERM TBTTHMSNS D1 N P = =
[CO—AURIO_DP_AMPTHT ANL,_AUDTQ AUDIQ AUD_SPKRAMP_LIN_P a8
[CO—THERM DP_CPU DI THERM_45S THERM CPUTHMSNS_D1_P P = = — — —
[CO—AURIQ DR AMPTWT ANL_AUDIO AUDIOQ AUD_SPKRAMP_ LIN N P
[ THERM DP_CPU DI THERM_45S THERM CPUTHMSNS_D1_N . == = D
[CO—AURIO DR AMPTWT ANL_AUDIO AUDIOQ SPKRAMP_LIN P P
[ THERM DP_CPU D2 THERM_45S THERM CPUTHMSNS_D2_P “ R — NI AUDIO AUDIO SPKRAMP LIN N
[CO—THERM DP_CPU D2 THERM_45S THERM CPUTHMSNS_D2_N a | — == = .
[CO—AURIO_DP_AMPTHT ANL_AUDIO AUDIOQ AUD 1.O2 R P 46 a8
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET AUDTO DD AMPTWT ANT. AUDIO AUDTO AUD LO2 R N o
SENSE * =2X_DIELECTRIC 2 CPU_VCCSENSE GND * GND_P2MM [CO—AUDIO DP ANPTHT ANI. AUDTQ AupTO AUD_SPKRAMP_RIN_P o
AUD_ SPKRAMP_ RT
mew |+ [ocomieomc | = T e e 1 Y
AUDIO * =2X_DIELECTRIC 2 = SENSE_435 smuse_ NC_TSNS_CAMERAN o 0_np_ _AUDTO o SPKRAMP_RIN_N .
ki : [CO—SENSE_DP SENSE_45S sEnse | ISNS_CPUDDR_P “ [CO—AURIO_DR_AMPTUT ANL_AUDT AURL “
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—SENSE DP SENSE_458 SENSE ISNS_CPUDDR_N “ AUD LO3 L P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—AURIO_DR_AMRSUR ANL_AUDTO AUDIO e
— — CLK_PCIE GND * GND_P2MM [CO—AURIO DR _AMPSUB ANL,_AUDTQ AUDIQ AUD_LO3_I_N 46 48
* = ? AUD_SPKRAMP_LSUBIN_P
GND STANDARD : GND PCIE_* * GND_P2MM [ SENSE_DP_ICDRKLT SENSE_45S sense | ISNS_LCDBKLT_P 10 58 [CO—AURIO_DE_AMBSUR ANL_AURTQ AUDRIQ AUD SDKRAMD LSUBL o
— = == = LCDBKLT N [CO—AURIO DR AMPSUR ANI,_AUDIO AUDIQ UD_SPKRAM SUBIN N _—
[ SENSE_DP_LCDBKLT SENSE_45S SENSE ISNS 40 s8
GND SATA_* * GND_P2MM [ —AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_P a8
— b [CO—SENSE DP_TBT SENSE_45S SENSE ISNS_TBT_P a2 [ —— NI AUDIO AUDIO LSUBIN N
USB GND * GND_P2MM [CO—SENSE_DP_TRT SENSE_45S SENSE ISNS_TBT_N 4 [ m— = = °
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = == =
CLK_PCIE SB_POWER * PWR_P2MM [O—SENsSEDR SENSE_455 sense TSNS _LCDPANEL P K AUDTO_DP_AMPSUR ANI_AUDTO aAupTO AUD_LO3_R_P
GND_P2MM * 0.20 MM 1000 = — = [CO—SENSE_DP SENSE_45S sense | TSNS_LCDPANEL_N 02 62 | G — L AUDIO R AUD LO3 R N e
= . . [— ) DP_ o 45 a8
PWR_P2MM * 0.20 MM 1000 SB_POWER SATA_ PWR_P2MM [CO—AURIO DR _AMPSUB ANI,_AUDTQ AUDTQ AUD_SPKRAMP_RSUBIN_P
UsB SB_POWER * PWR_P2MM [CO—AURIO DR _AMPSUB ANL,_AUDTQ AUDTOQ AUD_SPKRAMP RSUBIN N .
[ SENSE_DP SENSE_45S SENSE ISNS_HS_ COMPUTING_ P a0 a2 [CO—2URIQ DP_AMPSUB ANI,_AUDIO AUDTIQ RSUBIN_P 4
[CO—SENSE_DP SENSE_45S SENSE ISNS_HS_ COMPUTING_N a0 a2 [CO—2URIQ DP_AMPSUB ANI,_AUDIO AUDTIQ RSUBIN_N 4
O SENSE DP SENSE_45S SENSE ISNS_HS_OTHERS5V_P 40
ALLOW ROUTE [CO—SENSE DP SENSE_45S SENSE ISNS_HS_ OTHERS5V_N a0 [CO—AURIO _DP_SPKSUB DIG_AUDIQ AUDIOQ SPKRCONN_SL_OUT P 48 50 68
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP smNsE_np SENSE_ass cENSE ISNS HS OTHER3V3 P " AUDTO_pP_sprsim nTe_amnto R, SPKRCONN SL OUT N 1o a0 oo
MEM_45S * 0.070 MM 100 MIL [CO—SENSE DP SENSE_45S SENSE ISNS_HS_OTHER3V3_N 0 [CO—AURIQ DR _SPKSUR DIG_AUDIQ AUDTOQ SPKRCONN_SR_OUT_P 48 50 68 C
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [CO—AUDIO_DP_SPKSUR DTG AuDTO ANUDTO SPKRCONN SR OUT N 8 50 68
MEM_40S * 0.090 MM 100 MIL AUDTIQ _DP_SPKTWT DIG_AUDIQ AUDTOQ SPKRCONN_I,_OUT P 48 50 68
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE g AUDIQ DP_SPKTWT DTG AuDTO ANUDTO SPKRCONN I, OUT N 8 50 68
MEM_72D * 0.090 MM 100 MIL [CO—AURIO_DP_SPKTHT DIG_AUDIQ AUDTOQ SPKRCONN_R_OUT_P 48 50 68
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [CO—SENSE_DP_CPUVR SENSE_45§ sense | CPUVR_ISNS_P a [CO—2URIQ _DP_SPKTHT DIG AUDIO AUDIQ SPKRCONN_R_OUT N 48 50 68
MEM_85D * 0.090 MM 100 MIL [CO—SENSE_DP_CPUVR SENSE_45§ SENSE CPUVR_ISNS_N a
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [CO—SENSE_DP_CPUVR SENSE_ 455 sEnse | CPUVR _ISNS R P “
PCIE_85D * 0.090 MM 10 MM [CO—SENSE_DP_CPUVR SENSE_45S SENSE CPUVR_ISNS R N a1
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = SENSE_ 455 sEnse | CPUVR _ISNS1 P s [CO—AUDTO_DP_MTC ANI_ AUDTO WIDE ANUDTO AUD CH HS GND 6 50
USB_85D TOP 0.100 MM 500 MIL [ — SENSE_45S SENSE CPUVR_ISNS1 N a1 sa [CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_P
CPU_27P4S BOTTOM 0.230 MM 100 MIL [— SENSE_458 sense  |CPUVR ISNS2 P a1 sa [CO—2UDIO DB MIC ANI._AUDTQ WIDE AUDTO AUD_CONN_SLEEVE 50
_ . - SENSE_455 SENSE CPUVR_ISNS2_ N 41 54 [CO—2URIQ DP_NMIC ANI,_AUDTQ_WIDE AUDTO AUD_CONN_SLEEVE_XW 49 50
USB3_85D TOP 0.100 MM 500 MIL [CO—AURIO_DP_MIC ANI,_AUDTQ_WIDE AUDIQ AUD_HP_PORT REFCH a6 50
_ _DP_! - ) _HE —
USB3_85D ISsL10 0.075 MM 0.090 MM [CO—AURIO_DP _MIC ANI,_AUDTQ_WIDE AUDTIQ AUD_HS_ MIC_P 45 50
— [CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_P 4
DP_85D ISL9 0.075 MM 0.090 MM sENSE_pp SENSE_ass SENSE ISNS 1V05 SO P . [CO—AURIO_DP MIC ANI,_AUDTQ_WIDE AUDTOQ HS_MIC P a6 a9
PCIE_85D ISL10 0.075 MM 0.090 MM [O—SENSE DP SENSE_45§ SENSE ISNS_1V05_SO0_N a s
ISNS_SSD_P
[CDO—SENSE_DP SENSE_458 SENSE “ [CO—AURIQ DR MIC ANT, AUDTQ WIDE AUDIQ AUD_CONN_HS_MIC_N
[CO—SENSE DP SENSE_45S SENSE ISNS_SSD_N a1 = - =
= ~ [CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDIQ AUD_CONN_RING2 s0
O SENSE DP SENSE_45S SENSE ISNS_TPAD_P
CENSE DB CENSE 455 CENSE ISNS TPAD N [CO—AURIO_DP_NMIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_RING2_XW 4 50
. . = = = [CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDIQ AUD_HP_PORT_REFUS . so
DDR3 Loaded Segment Constraint Relaxations [>_aunio ne urc ANI,_AUDTO_WIDE AUnTO AUD_HS_MIC_N a5 50
Alternate single ended and differential impedances between devices. [CO—AURIO_DP MIC ANI,_AUDTQ_WIDE AUDTO AUD_US_HS_GND 46 50
HS_MIC_N
[CO—2URIO DP_NMIC ANI, AUDTO WIDE AUDIQ 16 a5
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET SENSE_458 SENSE NC ISNS DDR S3P s [CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDIOQ CODEC_HS MIC N .6 B
MEM_40S BGA_MEM MEM_45S [ SENSE_45S sense  |NC ISNS_DDR_S3N a1 ss
[CO—SENSE_DP SENSE_45S SENSE ISNS_PP3V3S0_P «
MEM_72D BGA_MEM MEM_85D = - [ — SB_POWER PP3V3_S5 8 11 13 15 16 17 18 26 27 29 56
— — — [O—SENSE_DP SENSE_455 SENSE ISNS_PP3V3S0_N “ = PD3V3 SO o b2 ea o5 gs50 80 61 &5 &3
[CO—SENSE_DP SENSE_45S sense | ISNS_PP5VS0_P “ = SB_ROWER I e A A e e
[CO—SENSE_DP SENSE_45S SENSE ISNS_PP5VS0_N a“
Allow 0.127 mm necks for >0.127 mm lines for ARD fanout.
ALLOW_ROUTE [CO—SENSE_DP_CPUHTGATN SENSE_45S SENSE ISNS_ CPUHIGAIN P a2 43
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SENSE_DP_CPUMTGATN SENSE_a5s SENSE ISNS CPUHIGAIN N o
MEM_72D BOTTOM 0.127 MM 6.35 MM [CO—SENSE_DP_CPUHTGATN SENSE_45§ SENSE ISNS_CPUHIGAIN R _P 2
MEM_85D TOP 0.100 MM 6.35 MM [CO—SENSE_DP_CPUHTGATN SENSE_45§ SENSE ISNS_CPUHIGAIN R N .
[CO—SENSE DP_CHGR CST SENSE_45S SENSE CHGR_CSI P 52 re—
[ SENSE DP_CHGR CST SENSE_45S SENSE CHGR_CSI N 52
DP, SATA, HDMI, PCIE CONSTRAINT RELAXATIONS [COSENSE_DP CHGR CST |  SENSE 455 sense | CHGR_CSTI R_P .
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) [CO—SENSE_DP_CHGR_CST SENSE_45S SENSE CHGR_CSI R N 52
[CO—SENSE_DP_CHGR_CSO SENSE_45S SENSE CHGR_CSO_P 52
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL RULE_SET [CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR_CSO_N 52
DP 85D BGA P65 BGA [CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR_CSO_R P a2 52
— — [CO—SENSE_DP_CHGR_CSO SENSE_45S SENSE CHGR_CSO R N a2 s2 GND GND
PCIE_85D BGA P65_BGA
CLK_PCIE_85D BGA P65_BGA NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET 1
ENSE_4 * ENSE_4 -
HDMI_85D BGA P65_BGA SENSE_438 SENSE_438
THERM_4SS * THERM_4SS
WZJ‘M SYNC DATE=08/12/2013 A
DIG_AUDIO * DIG_AUDIO e —
ANL_AUDIO * ANL_AUDTO Project Specific Constraints
ITOI_DIFFPAIR * ITOI_DIFFPAIR < j M> D
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Change List:
<RDAR://COMPONENT/XXXXXX> J44 HW EE SCHEMATIC | PROTO 0

Kismet:
AFP://KISMET.APPLE.COM/KISMET-PROJECTS/J44

Useful Wiki Links:
Schematic Conventions - https://hmts.ecs.apple.com/wiki/index.php/User:Wferry/SchConventions
Schematic Design Wiki - https://hmts.ecs.apple.com/wiki/index.php/Schematic_Design

MobileMac HW Radar:

<rdar://component/497591> MobileMac HW | Task
<rdar://component/497587> MobileMac HW | Schematic
<rdar://component/497585> MobileMac HW | New Bugs
<rdar://component/497588> MobileMac HW | Layout
<rdar://component/497590> MobileMac HW | Investigation
<rdar://component/497589> MobileMac HW | Architecture

Other Info:

Page Allocations - <rdar://problem/11791318> 2012 Schematic Page Allocations
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