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Schematic / PCB #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-0052 1 SCHEM,MLB-4GB, J44 SCH CRITICAL
820-3536 1 PCBF,MLB-4GB, J44 PCB CRITICAL
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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

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
341s3922 | 1 | IC,SMC-B1,EXT(V2.16F39),PVT,J44 U5000 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
33784597 1 HSWULT, SR189, PRQ, CO, 2. 6,28W, 2+3, 3M, BGA U0500 CRITICAL CPU_HSW:2.6G
337s4598 1 HSWULT, SR188,PRQ,CO, 2.8, 28W, 2+3, 4M, BGA U0500 CRITICAL CPU_HSW:2.8G
33851247 1 Ic,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 > e
35354068 | 35354069 ALL NXP alt to TI DP Mux U9750 d} Apple Inc. D
35353814 | 35353812 ALL TI alt to NXP ) <E4LABEL>
31150649 | 31150541 ALL ONsemi alt to Toshiba :‘EZTIiSiMiI;‘ONPi?VfAI:i:)T:I: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,bJ44 BASE_BOM,CPU_HSW:2.6G,RAM_4G_HYNIX_ H,CAMDRAM:HYNIX H PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

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‘gl&on 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 om0 voe

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, U2520,U2540 U250 CRITICAL 4G_ELPIDA
33350700 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1600, HUMA, 96FBGA 12300,02320, 2340, 2360, 02500, 2520, U2540 U250 CRITICAL 4G_HYNIX H
33350698 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1600,REV E,96FBGA 12300,02320, 2340, 2360, 02500, U25.20,U2540 U250 CRITICAL 4G_MICRON
33350715 8 1IC,SDRAM, 4GBIT, 256MX16,DDR3-1866,F DIE,96FBGA 12300,02320, 2340, 2360, 02500, 02520, U2540 02560 CRITICAL 4G_ELPIDA_ 1866
33350717 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1866 , HUMA, 96FBGA 12300,02320, 2340, 2360, 02500, U2520,U2540 02560 CRITICAL 4G_HYNIX_H_1866
33350720 8 IC,SDRAM, 4GBIT,256MX16,DDR3-1866,REV E,96FBGA |  usos,02s10,u1340,02360,02500,02520,02540,02560 CRITICAL 4G_MICRON_1866

DRAM SPD Straps
BOM GROUP
RAM_4G_ELPIDA

BOM OPTIONS
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,RAMCFGO:L,PPDDR:1V35

RAM_4G_ELPIDA_ 1866 4G_ELPIDA_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:L, PPDDR: 1V5

RAM_4G_HYNIX_H_1866 4G_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

SMCBOARDID: 8

J44_COMMON4

DRAM SPD Straps

BOM GROUP
CAMDRAM:HYNIX H

BOM OPTIONS
CAMDRAM TYPE:HYNIX H

CAMDRAM: ELPIDA CAMDRAM TYPE:ELPIDA

CAMDRAM : MICRON

CAMDRAM_TYPE : MICRON

DRAM Parts

SYNC MASTER=J44 SYNC _DATE=01/03/2013
PR I e —

PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION BOM Configuration
33350700 1 IC,SDRAM, 4GBIT, DDR3L-1600, HUMA, 965 FBGA U4000 CRITICAL CAMDRAM_TYPE:HYNTX_H d} Apple Inc. <SC_NUM> D
33350704 1 IC, SDRAM, 4GBIT, DDRIL-1600,DIE F,96B FBGA U4000 CRITICAL CAMDRAM_TYPE:ELPIDA ® <4LABEL>
33350698 1 IC, SDRAM, 4GBIT, DDRIL-1600,REV B, 968 FBGA U4000 CRITICAL CAMDRAM_TYPE:MICRON NOTICE OF PROPRIETARY PROPERTY:

<BRANCH>
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Shield Cans

1
SHO0451

sm

SHLD-J44-MLB

USB Cage

Mounting Holes & Slots

OMIT
ZT0411
4P5R2P3-3P5B
———0
OMIT
7T0413

6.19X4.60-SNOWMAN

.__________L{D

OMIT,
7T0414

6.19X4.60-SNOWMAN

.__________L{D

THO0400

TH-NSP

SL-1.1X0.5-1.4x%0.8

HO&03

SL-1.1X0.5-1.4x%0.8

HO&04

SL-1.1X0.45-1.4x%0.75

THO0405

TH-NSP

SL-1.1X0.45-1.4x%0.75

SH0460

N)

o
I

SH0462

N)

Ix

SHO0464

2.90D1.2ID-1.35H-SM

%

SH0466

2.90D1.2ID-1.35H-SM

B

1
SHO0450

90D1.2ID-1.35H-SM

-90D1.2ID-1.35H-SM

sm

SHLD-J44-MLB-T29

TBT Cage

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)

SHO0461

2.90D1.2ID-1.35H-SM

SH0465

2.90D1.2ID-1.35H-SM
1

2

SH0463

2.90D1.2ID-1.35H-SM

%

SH0467

2.90D1.2ID-1.35H-SM

%

Rubber Mount Standoffs (860-1448)

THERMATL, MODULE STANDOFF (860-1645)

RIO

THERMAL-4.50-J44-SM

SH0420

1

THERMAL-4.50-J44-SM

SH0426

THERMAL-4.50-J44-SM

THERMAL-4.50-J44-SM

FLEX BRACKET BOSSES (860-2354)

SHO0443
3.50D2.0H-SM

1

SH0444
3.50D2.0H-SM

1

SHO0440
5.00D2.0H-SM

1

POGO PINS (870-2451)

SH0435 & SH0436 removed.

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

SSD STANDOFF (806-5375)

SH0433

POGO-2.30D-5.5H-SM-LOW-FORCE

s

SH0441

STDOFF-4.50D1.73H-SM-1.33-3.2

FAN STANDOFF (806-5376)

SYNC DATE=08/12/2013
———

ISYNC MASTER=J44

PD Parts

Cf} Apple Inc.
<)
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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> - % | DDI1_TXNO EDP_TXNO [ ©4° wgp— DP INT ML C N<O>  5ymy 6z 74
74 23 (gUm}—DE_TBTSNKO ML C P<0> - €2 | 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 BSS5 B
<2> Internal panel
m ﬁi iiizzig :i E I;<2> = s DDIifTXNz EDP_TXN2 | €47 DP_INT ML C N<2> 62 74 P
. DP_TBTSNKO ML_C_N<3> - A7 i EDP_TXP2 [ °°° DE_LNE AL C 2o ez
. DP_TBTSNKO_ML_C_P<3> - B57 DDIi’TXNg EDP_TXN3 [ 24° wgp DP INT ML C N<3> oD <2 7
7 2 (oUm}—DE_TBISNKO ML C P<3> g DDT1 TXP ola EDP_TXP3 [ g DR INP ML C P<3> @ pym e
o5 (OO} =DP_TBTSNK1_ MI,_C_N<0> - c51 | DDI2_TXNO alm
o (OUT}—=DP_TBTSNK1 ML C P<0> - €50 | ppI2_TXPO
66 P_TBTSNK1 MI,_C N<1> cs3 DDI2_TXN1 EDP_AUXN A5 DP_INT AUXCH C N 62 74
=DP_TBTSNK1 ML C P<1> - B54 | ppI2 TXP1 EDP AUXP | B4S DP_INT AUXCH C P 62 74
TBT Sink 1 - c1o - - > <D
=DP_TBTSNK1 ML_C N<2> DDI2_TXN2
“_wxed with HDMI =DP_TBTSNK1 ML C P<2> - B50 DDI2_TXP2
if necessary) —DP TBTSNK1 ML C N<3> 253 | ppr2 TXN3 EDP_RCOMP | 220 70 MCP_EDP_RCOMP
o5 (OO} =DP_TBTSNK1 ML C P<3> - BS3 DDI2_TXP3 EDP_DISP_UTIL Ad3 > TP_EDP_DISP_ UTIL
MCP Daisy-Chain Strategy:
RITICAL .
oc ABLE Each corner of CPU has two testpoints.
MIT T. i
— Other corner test signals connected in
U0500 daisy-chain fashion. Continuity should
HASWELL-ULT
2CHGT2 exist between both TP’s on each corner.
BGA-TSP
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC_AW2_AY2 TRUE 2¥2 | DAISY_CHAIN_NCTF DAISY_CHAIN_NCTF| 23 TRUE MCP_DC_A3_B3 s
s _MCP_DC_AW3 AY3 TRUR 2¥3 | DATSY_CHAIN_NCTF DAISY CHAIN NCTF[2* MCP DC A4 ‘ID 7p0500
=y MCP_DC_AY60 A¥60 | DAISY_CHAIN_NCTF TP-re
TP0531 Av61 = - DAISY_ CHAIN_NCTF| 2°° MCP_DC_A60 D) 1
TP-P6 5 _MCP _DC AW61 AY61 TRUE DAISY_ CHAIN_NCTF - - o1 1 Bl e TP0510
MCP DC AW62 AY62 2162 | DaTSY CHAIN NCTF DAISY CHAIN_ NCTF TRUR MCP_DC A61 B6 s -
* “ucp e B2 — - Pt DAISY_CHAIN_NCTF| 262 MCP_DC_A62 D TP0511
DAISY_CHAIN_NCTF - — =
TP0501 TE> o = = DAISY_ CHAIN_NCTF| V% MCP_DC AV Vi) 2
TP-P6 s _MCP DC A3 B3 TRUE DAISY_ CHAIN_NCTF DAISY CHAIN NCTF| AL MCP DC AW1 e TP0520
MCP_DC_A61 B61 B61 — — D)
: sz DZ BZZ B63 R po2 DALSY_CHAIN_NCTE DAISY CHAIN NCTF[ 22 TRUE MCP_DC AW2 AY2 s e TP0521
TRUE — DAISY_ CHAIN_NCTF DAISY CHAIN NCTF| 2" J— MCP_DC_AW3_AY3 s
c1 c2 c1 DALSY_CHAIN_NCTE DAISY CHAIN_NCTF| AWl TRUE MCP_DC_AW61_AY61 s
MCP_DC TRUE = DAI§Y7§HA12722$§ DAISY CHAIN NCTF| W62 - MCP_DC_AW62_AY62 s
DAISY_CHAI - - awes
- - DAISY_CHAIN_NCTF MCP DC AW63
==, TP0530
CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 18 OF 19
NC 222 | RSVD SPARE RsVD| ¥22_ s e
NC X224 | RsvD RSVDL *22_ s nc
NC X244 | RSVD RSVD| "2 s Nc
15 10
NC %—— RSVD RSVDL—xNC
NC %—222 | RSVD RSVD[ 2Ly nc
NC X—22 | RSVD RSVD| 2! o N
21 ap7
NC %——— RSVD RSVDL—xNC
RSVD[ 2P0 s v
RSVD| 2% s N
RSVD[ A s nc
avia ——
RSVDL—— X NC
W J44 SYNC DATE=08/12/2013
————
m<SCH NUM>
Apple Inc. m
) <E4LABEIL
NOTICE OF PROPRIETARY PROPERTY:
THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
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CFG<10>:SAFE MODE BOOT

CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
PP1VO5_S0
6160 57 53 37 17 16 15 13 3 NC 21 proC_DETECT* SYM 2 OF 19 = opyspyge? XDP CPU PRDY L o
! (1pu)  PREQ¥[y<¢2 - XDP_CPU PREQ T ) s 70
RO61 9
06 6(2) 70 36 (QUT}—CBU_CATERR L - X6l CATERR* @
5% = (tep)  PROC TCKL‘%@ 16 70
1720 -
e 70 3(EryCPU PECT 0000 gy " |PECI (xpu)  PROC_TMS| *°! g XDP CPUTMS e wmjic 7o
201
2 R056611 (1p0)  PROC_TRST* (y*5° - XDP_CPUPCH_TRST_L am iz s 7
70 53 37 36 BTy CPU_PROCHOT L 2 1 70 CPU_PROCHOT R_L @@= PROCHOT*  THERMAL |,
Gt
1720 - & ey PROC_TDILF® XDP_CPU_TDI 16 7
" _TDIL g XDP CPU TDI M
ue CPU_PWRGD 1 | PROCPWRGD z|° PROC_TDO| F62 XDP_CPU_TDO 16 70
201 _TDO| 2o XDP CPU TDO ________ r5omy
70 CPU_SM RCOMP<0> - AU60 | M RCOMPO (1PU) BPMO* 3260 XDP_BPM L<0> 16 70
o= L
70 CPU_SM_RCOMP<1> o AV60 | SM_RCOMP1 (1PU) BPM1%* 160 XDP_BPM L<1> 16 70
o= L
70 CPU_SM_RCOMP<2> - Au61 SM_RCOMP2 (1PU) BPMZ*:““ *~—b XDP_BPM L<2> D e 7
2 (1PU) BPM3* 4162 XDP_BPM_L<3> 16 70
R0650" RO651" R0652" R0620" o6 22 (OUTMEM _RESET HSW L @=—Y°C| SM_DRAMRST* a (1pu)  BPMA*(Y5) g g XDP BPM L<d> D 5 70
200 121 100 10K (1PU)  BPM5* |03 XDP_BPM L<5> 16 70
1% 14 18 5
1/20W 1/20W 1/20W 1/20W 17 MEMVTT_PWR_EN_TLSVDD Avel SM_PG_CNTL1 (1PU) BPM6* <60 XDP_BPM_L<6> 16 70
201, 201, 201, 201, (170)  BPM7*(Y°! gy XDP BPM L<7> mry e 70
PLACE_NEAR=U0500.AU60:12 . 7mm
- PLACE_NEAR=U0500.AV60:12. 7mm
PLACE_NEAR=U0500.AU61:12.7mm
PLACE_NEAR=U0500.C61:12.7mm
CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 19 OF 19
70 16 6, CPU_CFG<0> AC60 | CFGO (rPU) RESERVED RSVD_Tp| V63 TP_MCP_RSVD AV63
70 16 6, CPU_CFG<1> 2C62 | CFG1 (1PU) RSVD_Tp| AU63 TP_MCP_RSVD AU63
70 16CED) CPU_CFG<2> - AC63 | CFG2 (1PU)
70 16(ETy—CPU_CFG<3> > 2263 | cFG3 (1pv) RSVD_Tp| &3 TP_MCP_RSVD _C63
70 16 6, CPU_CFG<4> AR60 | CFG4 (rPU) RSVD_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
70 16 PU_CFG<7> Y60 | CFG7 (1pu)
70 16 6. CPU_CFG<8> V62 | CFG8 (1PU) RSVD_TP| 251 TP_MCP_RSVD AS51
70 16 o (ETY—CBU_CFG<9> > V6l | cFG9 (rpu) RSVD_TP| 25! TP_MCP_RSVD B51
70 16 6 FG<10> V60 | CFG10 (1pu)
70 16(ET)—CPU_CFG<11> > Y60 | CFG11 (1PU) RSVD_Tp| 60 TP_MCP_RSVD_L60
70 16(BTy—CPU_CFG<12> - 763 | CFG12 (rPU)
70 16&FTy—CPU CFG<13> - %% | CFG13 (1rv) RSVD| M0 s ne
70 16(BTy—CPU_CFG<14> - 761 | CFG14 (rPU)
- - - - = = === == - - - - - - - - - - - - - - - - - - - - - - - - 70 16 CPU_CFG<15> 260 | cFG15 (1pv) RSVD%(NC
1 = NORMAL OPERATION 0 = POWER FEATURES NOT ACTIVE RSVD| ¥
70 16 CPU_CFG<16> 262 | CFG16 (1eu) XNC
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID -
' 70 16 CPU_CFG<18> CFG18 (1pu) Avis
CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED AA61 PROC_OPI_COMP 70 CPU_OPI_RCOMP
70 16, CPU CFG<17> CFG17 (1PU) - =
CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED U62
70 16(ETY—CPU CFG<19> g 7°° |CFG19 (wy) ave2 N
1 = NORMAL OPERATION 0 = PCH-LESS MODE RSVDL 222 seNC R0690
CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 STALL AFTER PCU PLL LOCK CFG_RCOMP RSVD-JEE—€<NC 49.9
T DTl L T T P P I 1%
1/20
RSVD b2z e
These can be placed close to J1800 vss , 201
and are only for debug access RSVD vss| ¥2L
CPU_CFG<10> 5 16 70 RSVD 1 L
RSVD =
CPU_CFG<9> 6 1670 SV p20 -
RSVD RSVD) X
CEY CRG=B> eree PCH_TD_IREF w20 NG
TD_IREF RSVD
CPU_CFG<1> 5 16 70 _ svpl ®2° sine
16 70 1 1
HSW_PRE_ES2 NOSTUFF NOSTUFF R04698 (9) 30265,2 5
1 1 1 ° -
R0639 R0638 RO631 Laby o
1K 1K 1K e s
B s B 201, 201
/20 1720 /200
s e s
5 201 201, , 201

CFG<1> :PCH-LESS MODE

NOSTUFF
R0640"
1K
50
17200
e

201,

NOTE: Pre-ES2
= issue,

__CPU_CFG<4> .

EDP
'R0634
1K
N
1/200
e

5 201

CPUs have issue with Sx cycling, must set CFG<9> low to avoid
but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).

16 70

SYNC_MASTER=J44

SYNC DATE=08/12/2013
—————
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67

67
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67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

67

CRITICAL

OMIT_TABLE
MEM_A_DQ<0> 2563 | SA DQO U0500 SA, CLKO*:)“"'37 - MEM A_CLK N<0> oD 20 22
MEM A DQ<1> au62 | ga po1 HAS;‘ZE“GLT‘ZULT SA CLKO|.2V37 MEM_A_CLK_P<0> 20 22
MEM A_DQ<2> 263 | sa po2 BGA-TSP SA CLKL*pa"36 NC_MEM A CLKN<1> o6
MEM_A_DO<3> AK62 S;CDQ;; SyM 3 OF 19 SA_CLR1[A¥36 - NC_MEM_A_CLKP<1> oD ¢
MEM A_DQ<4> 261 | sa pog -

1 CED MEM_A_DQ<5> *—0 AHE0 SA:DQ_r, < SA_CKEO AU43 MEM A CKE<0> 20 22
MEM_A_DO<6> 2K61 | SA_DQ6 ﬁ SA_CKE1| AW3 MEM_A_CKE1 22

o7 (ETy—MEM A _DO<7> o= 260 | sa_pQ7 g SA_CKRE2| 2¥42 MEM A CKE<2> o
MEM A_DQ<8> 263 | sa pog < SA_CKE3| 2¥%3 * NC_MEM A CKE<3> oo <
MEM_A_DQ<9> aM62 | 5a DPQ9 S
MEM A DQ<10> AP63 SA:DQIO o SA_Cs0xpP33 MEM A CS L<0> 20 22
MEM A DQ<11> 262 | sa pQ11 S SA_CS1* (PR32 - NC_MEM A CS L1 oD
MEM A_DQ<12> AM61 | 5a pQ12 E} -

MEM A DO<13> 260 | sa po13 SsA opTo| 2®32 > MEM A _ODT_CPUO oo 22
MEM_A_DO<14> Apel SA:DQ14 LPDDR3 -

MEM A DQ<15> 2P60 | SA_DQ15 cas3 SA_RAS*[yY34 MEM A RAS L 20 22
MEM A _DQ<16> 2258 | SA_DQ16 capz  SA_WE*[yM3¢ - MEM A WE L oD 20 22
MEM_A_DQ<17> ARS8 | SA DQ17 cap1 SA CAs*D“"“ - MEM_A_CAS_L oD 20 22
MEM A DO<18> w57 | sa po18 -

MEM A DQ<19> AKS7 SA70Q19 cans  SA BAO|AU3S =MEM A BA<0> o
MEM A DQ<20> aus8 | 5a po20 cass  SA BAL[AIS o MEM A BA<l> oD o =
MEM A _DQ<21> K58 | SA_DQ21 caas SA BA2| A¥4l > =MEM_A BA<2> oo
MEM A_DQ<22> 2857 | sa po22 B

MEM A_DQ<23> ANS7 SA:DQZ3 caps  SA MAO| AU36 =MEM A A<0> o6
MEM A _DQ<24> 2255 | SA_DQ24 caBs S;;MAl AY37 MEM_A A<1> 66
MEM_A_DQ<25> 2RSS | SA_DQ25 caBs SA:MAz AR38 =MEM_A_A<2> 66
MEM A_DQ<26> ams4 | sa DQ26 RsvD1  SA_MA3| 2236 =MEM A A<3> o6
MEM A DQ<27> AKS4 SA_DQ27 RSVD2 SA MA4| 2U3° ® =MEM_A A<4> o <
MEM_A_DQ<28> 2SS | SA_DQ28 cano SA:MAs AR36 =MEM_A_A<5> 66
MEM A DQ<29> AKS5S SA_DQ29 can2 SA_MA6 Av40 * MEM_A A<6> oD 20 22
MEM A_DQ<30> R34 | SA_DQ30 caaa  SA MA7| 2"3° =MEM A A<7> o6
MEM A DQ<31> ANS4 SA:DQ31 can3 SA7M8 Av39 > =MEM A A<8> o
MEM A _DQ<32> AYS8 SA_DQ32 caal SA:MAg AU40 =MEM_A A<9> o6
MEM A_DQ<33> 2158 | SA_DQ33 cap7 SA MA10| 2P3% > =MEM A A<10> oD o
MEM A DQ<34> AYS56 SA:DQ34 can7 SA:MAH Awdl =MEM_A A<11> 66
MEM A_DQ<35> s6 | sA_DE35 cans SA_MA1l2| 2U41 MEM_A_A<12> 66
MEM_A_DO< 2VS8 | SA_DQ36 caso SA_MA13| 2R35 =MEM_A_A<13> 66
MEM_A_DQ<37> 2US8 | SA_DQ37 cans SA_MA14| AV42 =MEM A A<14> 66
MEM A DQ<38> 2VS6 | SA DQ38 cans SA MA15| 2U42 - NC_MEM A Al5 oo 2
MEM_A_DO< AUS6 SA:DQ39 -

MEM A_DQ<40> AvS4 SA_DQ40 SA_DQSNO AJ61 MEM_A_DQS_N<0> 67 73
MEM A DQ<41> 2154 | SA_DQ41 SA_DQSN1| 2V62 MEM A DQS N<1> 67 73
MEM A_DQ<42> AYS2 SA:DQ“ SA:DQSNZ AmMs8 MEM A DQS N<2> 67 73
MEM A _DQ<43> Aws2 SA_DQ43 SA_DQSN3 AMS5 MEM_A_DQS_N<3> 67 73
MEM A DQ<44> VsS4 | SA_DQ44 SA_DQSN4| 2V57 MEM A DQS N<4> 67 73
MEM A_DQ<45> AUS4 SA:DQ45 SA:DQSNs Avs3 MEM A DQS N<5> 61 73
MEM A _DQ<46> Avs2 SA_DQ46 SA_DQSN6 AL43 MEM_A_DQS_N<6> 20 67
MEM_A_DO<47> AUS2 |'sA DQ47 SA DOSN7[ 221° gy MEM A DOS N<7>  mryer 73
MEM A _DQ<48> AK40 SAinQAB -

o7 (ETy—MEM A DQ<49> o= SA:DQ49 SA_DQspo| 2762 MEM A_DQS P<0> 67 73
MEM_A_DO<50> M43 | SA DQ50 SA_DQSP1| AN6! MEM_A_DOQOS_P<1> 67 73
MEM A _DQ<51> AM4S | SA DQ51 SA_DQsp2| M58 MEM A_DQS P<2> 67 73
MEM A _DQ<52> K45 | SA_DQ52 SA_DQSP3| AV55 MEM A DQS P<3> 67 73
MEM A DQ<53> 243 | 5p pos3 sa_pospa| 2957 MEM A DOS P<d4> 67 73
MEM A _DQ<54> AM40 SA_DQ54 SA_DQSP5 AWS3 MEM A DQS P<5> 67 73
MEM A_DQ<55> M2 | SA DQ55 SA_DQSP6| 242 =g VEM B DQS_P<6> CED 2 o
MEM A_DQ<56> AM46 SA70Q56 SA7DQSP7 AL49 *~—t MEM_A_DQS_P<7> D o 7
MEM A_DQ<57> AK46 SA70Q57 -

MEM_A_DO< 219 | s posg
MEM A _DQ<59> 2K4S SA70Q59

61(ETY—MEM A DO<60> gy ™% |SA D60 SM_VREF_CA[ """ g CPU DIMM VREFCA  rsymy 15 73
MEM_A_DQ<61> 2K48 | SA DQ61 N ARS1
MEM 2 DO<62>. w11 | 2 poe2 SM_VREF_DQO| ™" g  CPU DIMMA VREFDO _ fwym 19 73

SA_DQ63 SM_VREF_DQ1{"P°! g CPU DIMMB VREFDO  fwm 10 7

1 CED MEM_A_DQ<63> o=t AKS1

66 73

66 73

68

68

68

68

68

68

68

68

68

68

68

CRITICAL
OMIT_TABLE

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
67 MEM B DQ<13> Au27
67 MEM_B_DO<14> Av2S
P MEM B_DQ<15> AU25
67 MEM B DQ<16> AM29
67 MEM_B_DO<17> AK29
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> Av23
67 MEM B DQ<33> Aw23
P MEM B_DQ<34> av21
67 MEM B DQ<35> Aw21l
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
P 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> AU17
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
1 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

U0500

HASWELL-ULT

SYM 4 OF

MEMORY CHANNEL B

19

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_DOSN7

SB_DQSPO
SB_DQSP1
SB_DQSP2
SB_DQSP3
SB_DQSP4
SB_DQSP5
SB_DQSP6
SB_DQSP7

50 g MEM B CIK N<0>  pymy o
AN38 MEM _B_CLK_P<0> 21
AK38 NC_MEM_B_CLKN<1> 66
| 2L3° gy NC MEM B CLKP<1> sumy e
Av49 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
D> g MEMBWEL  eyma
32 g MEM B CASL ey
AL35 =MEM_B_BA<0> 66
| P06 gy MEM B BA<1> 2 mymya
| 201 g SMEM B BA<2> 2 mwmye
AP40 =MEM_B_A<0> 66
AR40 =MEM_B_A<1> 66
| 2542 gp =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
LR, - - - —
AY46 =MEM_B_A<7> 66
| 227 g =MEM B A<8> = oy
AU46 =MEM_B_A<9> 66
| 2550 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 NCMEMBALS 2 ewym
AW30 MEM_B_DQS_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
AN18 > MEM _B_DOQOS_N<7> Yas Xt
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> CGD »
AM18 *~—b MEM_B_DQS_P<7> D -

22

22

22

22

22

22

66 73
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8 7 6 5 4 3 2 1

HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1, doc #502406, v0.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRITICAL
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:1lpm. OMIT TABLE
a PPVCC_S0_CPU © 10 42 54 65 68
L59 U0500 c36
% RSVD vee 32A Max
NC 58 HASWELL-ULT ca0
NC X%———— RSVD 2C+GT2 vee
73 65 41 10 _PP1V35 S3 CPUDDR BGA-TSP vee| &4
An26 SYM 12 OF 19 2o
1.4A Max (DDR3: 1.5-1.35V) VDDQ vee
1.1A Max (LPDDR3: 1.2V) 2731 | yDDQ HSW ULT POWER veel 52
AJ33 VDDQ vee c56
2337_| yppg veel =23
w33 | yppg veel =23
43 | yppg veel =27
AR48 | vDDQ vee| =20
2135 | yppg veel =3t
68 65 54 42 10 8 _PPVCC _SO_CPU A¥40 | vDDQ vee| =23
2744 | yppg veel =35
750 | yppg veel =27
vee E39
PLACE_NEAR=U0500.C50:50.8 - vee veep =
= .C50:50.8mm B
= 17200 Ne x—22 | RSVD veel E43
b AC58 E45
201 RSVD vee
60 5755 37 17 16 15 412 5, _PPLVOS 50 : N veel =7
] 1055 CPU_VCCSENSE P @=— =2 | VCC_SENSE voe| =40
TP_PPVCCIO_SO_CPU 51
A A Max load: 300ma FIN LINE WIDT T vee
ax load: MIN NECK WID m
R0807(5) 1}300802 VOLTAGE=T. 05V Ne )22 | RSVD veel B3
1% iy 5 _PPVCOMP_S0_CPU &=— >0 | vccIo_our vee| 252
17200 1/200 MIN_LINE_WIDTH= bl 20 - E57
e e Max load: 300mA MIN NECK WIDTH- - VCCIOA OUT vee
201, RO810 220 VoLAGE=T. 05 e | rsvo veol 724
43 NOTE: Aliases not used on CPU supply outputs 2s e
70 53 m CPU_VIDALERT_L 1 2 . . NC RSVD VCC
v to avoid any extraneous connections. * RSVD Y
1/20mW NCX—j vee F36
e
RO811 201 70 CPU_VIDALERT R L - 162 | GIDALERT* 0
0 - vee
IDSCLK N63
70 55 (@UT}—CPU_VIDSCLK LAAA 20 CPU V R L o VIDSCLK veel 744
5% 70 CPU_VIDSOUT R Sty %> | VIDSOUT s
R CPU_VCCST_PWRGD 259 | veesT_PWRGD vee
o R0802.2:  PLACE_NEAR=U0500.L63:2.54mm 70 17 16 [T p—— - — v ] vee| sz
o CPU VIDSOUT RO810.2:  PLACE NEAR=U0500.L62:38.1mm 53 17 GOUT) cpz REN— - VR_EN veol e
fe20g R0800.2:  PLACE_NEAR=R0810.1:2.54mm 527 D - VR_READY N
263 1 vss vee| S22
1s [Iwy—CBU_PWR_DEBUG - 159 | PWR_DEBUG* vee| 827
262 | vss vee| S22
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
NC x—22_| RSVD veef °2°
NC %2220 | RSVD veef e4t
NC X222 | RSVD vee| 842
Ne )22 | RSVD veef o2
NC X220 | RSVD vee| 47
NC %222 | RSVD veel 540
o %2828 | RSVD veel 85t
o c NC x—22 | RSVD veef 852
RITICAL
NCX%—22 | RSVD vee| &2
MIT TABLE
o — 6057 53 37 17 16 15 11 8 ¢ PP1VO05_S0O veel 857
65 60 11 _PP1VO5_SOSW_PCH HSIO X | vecns1o HAS%%ESOULT veesusa| A PP3V3 SUS 5 1110 45 59 60 61 65 22?mA Max 222 | yeest veel| 722
1838mA Max L0 | yccHSIO 2C+GT2 0.3mA Max[1] — PPVRTC G3H 1213 17 65 222 | yeesT veel 223
M9 | vCCHSIO BOA-TSP VCCRTC| 2610 AE23 | yeesT vee| x23
SYM 13 OF 19 veel x57
4] BYPASS=U0500.AE7:6.35mm
5753 37 17 1635 11 3 ¢ _PPIVO5 SO N8 | vecro g DCPRTC| 227 PEVOUT 50 PCH DCPRTC 1 Cc0890 AB7 ) vee veef 222
MIN LINE WIDTA=0.2 mm 1
29mA Max[1] T_” vceIo . MIN NECK WIDTH=0.2 mm }gF 2057 | yee vee| 23
alw veesprl ¥ asvs Soe 1 C0895 o 2957 | yee vee| 57
Q
1 11 _BP1VOS5_SOSW_PCH_VCCUSB3PLL B18 | YCCUSB3PLL |4 p—— Franm e e e 0, 1UF G0z 24 | yee vee| 257
N ax
41mA Max 2 v, BYPASS=U0500.AGL0: 6. 35mm €28 |vee veef 7
o1t ac1a cen BYPASS=U0500.AG10: 6. 35mm o w7
12 11 _PP1VO5 SOSW PCH VCCSATA3PLL VCCSATA3PLL VCCASW| PP1VO5_S0 8061115k 17 37 53 57 L BvPass=00500.2G10:6.35mm vee vee
42mA Max - ] VCCASWM 185mA Max[1]
WF: RSVD on Sawtooth Peak rev 1.0 ycx—22|VCCAPLL o
1,1 _PP1VO5 S0 _PCH VCCAPLL OPI 2221 | yCCAPLL % vce1pos| It PP1VO05_S0 858641 15 16 17 37 53 57 60 61
57mA Max "21 | yCCAPLL veelpos| Mt 1499mA Max[1]
vce1pos| M2
a vCC1Po5| A8
513
DCPSUS3 PLACE_NEAR=U0500.AG19:2.54mn
NCX—] a vce1pos| 222 0899
R
aila AZALIA/HDA 8 acts 5.11
0 17 11 _PP1V5_SOSW AUDIO HDA VCCHDA 2 DCPSUSBYP EEVOUT S5 PCH _DCPSUSBYP R LAAN A BEVOUT S5 PCH DCPSUSBYP
MIN LINE WIDTA=0.2 mm MIN LINE WIDTA=0.2 mm
11mA Max N A DCPSUSBYPM MIN NECK WIDTH=0.2 mm Powered in DeepSx 1% MIN NECK WIDTH=0.2 mm
s VRM/USB2/AZALIA VOLTAGE=1.05V :ﬂ/_zzg VOLTAGE=1.05V 1 C0899
an
DCPSUS2 201
NeCX* vecasw| 22 PP1VOS5_S0 5,841 15 16 17 37 59 57 60 1 1uF
VCCASW[ 2F? 473mA Max[1] 2 &3 _—
65 61 60 59 45 1 11 5 _PP3V3_SUS 29 | veesus3 veceasw| 20 . BYPASS=R0899:00500:2.54
59mA Max[1] Ti vCesus3 o L
9 DCPSUS1| 2210 o v =
PP3V3_ S5 AH10 3 DCPSUS1[ A28
s 27 26 18 17 15 13 13 13 vceDswW3_3 B CcPSUS1[ 2 o nc
114mA Max I
23 5 98 99 92 13 32 1] §°_PP3V3 SO ve fvees ©| THERMAL SENSOR
ERE R v T 15 PP1V5_S0
ax[1] vees veersl_s 47 59 60 61 63 65 68
3mA Max
x4 PP3V3_S0 61 62 4 65 8 77
11 _PP1V05_S0_PCH_VCC_ICC 715 | yoc1pos Zzgz o . ax(1] LR I I 1 e T R
ax
VCCCLK: 200mA Max x| veeiros
SERIAL IO
12 11 _PP1V05 S0 PCH VCCACLKPLL 220 | yCCACLKPLL ccsprol PP3V3 S0 61 62 64 65 68 77
31mA Max v T9 gs15913‘7)5‘)3211315422525732‘737 SYNC MASTER=J44 SYNC DATE=08/12/2013
. VCCSDIO 17mA Max ——
5753 37 17 16 15 11 0 ¢ _PPIVOS SO VCCCLK
VCCCLK: 200mA Max R21 | yeecrk 3] S — CPU/PCH POWER
T21 O|sUS OSCILLATOR
veccrx h DCPSUS4[ 228 )
K18 ——XNC <SCH_NUM>
LK
NC X—— Vece . Apple Inc.
WF: RSVD on Sawtooth Peak rev 1.0 | VCCCLK ° TS
v2! | yeecernk VCCAPLL| 2¢2° WF: RSVD on Sawtooth Peak rev 1.0 <E4LABEL
NC ¥— ~ ——XNC
@ NOTICE OF PROPRIETARY PROPERTY:
0
PP AE20 =] AG16 PP1VO05_S0 THE INFORMATI TAINED HEREIN IS THE <BRANCH>
65 61 60 59 45 14 11 & 3V3 SUS vCcesus3 vcCcIo 8,831 15 16 17 37 53 57 60 61 THE_INFORMATION CONTAINED HEREIN I
3.3mA Max[1] TL“ vVCCsus3 VCCIOM 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING:
LPT LP POWER I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 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 1




www.rosefix.com

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

AT29

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

AT3S

AT39

AT41

AT43

CRITICAL
OMIT_TABLE

AT4S

AT47

AT50

AT52

ATS4

ATS6

ATS8

AT60

2763

AK23

AK3

AK52

AL10

AL13

AL17

AL20

AL22

AL23

AL26

AL29

AL31

AL40

AL4S

AL46

ALS1

AL52

ALS4

ALS7

AL60

AL61

AM1

AM17

AM23

AM31

AM52

AN17

G5

AN23

G6

AN31

G8

AN32

H13

AN35

AN36

AN39

AN40

AN42

AN43

AN4S

AN46

AN48

AN49

AN51

AN52

AN60

AN63

AN7

AP10

AP17

AP20

CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
Boa-TsP
SYM 15 OF 19
w22 | yss ves| Avse
2223 | ygg vss| 2ve
w226 | yss vss| awie
2229 | yss ves| Aw2e
223 | yss vss| 233
w31 | yss ves| AW3s
w238 | yss vss| 27
2239 | yss vss| 2w
aeas | yss vss| Awa0
w52 | yss ves| AWz
2254 | ygg vss| Awas
257 | yss ves| A7
a1 | ygg vss| awso
w15 | yss vss| Awst
w17 | yss ves| AWse
aR23 | ygg vss|_awso
a1 | yss ves| At
ar33 | ygg vss| Avie
ar39 | ygs vss| 2vie
a3 | yss vss| A2
a5 | yss ves| Arze
ARS | vSs vss| 2¥26
w52 | yss vss| A0
a113 | ygg vss| 2¥33
a135 | yss vss| v
a137 | yss vss| Avst
a140 | ygg vss| avs3
araz | yes vss| Ars7
a143 | yss vss| Avse
ata6 | ygg vss| 2ve
a1as | yss vss| 220
a161 | yss vss| #24
a162 | ygg vss| ®2¢
a163 | yss vss| =28
AL | vss vss| 32
2016 | ygg vss| e
2018 | yss vss| 24
2020 | ygg vss| e
2022 | yss vss| 24
2021 | yss vss| 28
2026 | ygg vss| ®s2
2028 | g vss| ®se
2030 | ygg vss| e
au3s | yss vss| et
2051 | yss vss| 1
aus3 | yss vss|_c1e
2uss | ygg vss| 20
2057 | ygg vss| 25
auss | yss vss| 27
AV14 vss vss c38
AV16 vss vss c39
av20 | ygg vss|_cs?
w21 | yes vss| 22
w28 | yss .
av33 | yss vss| o
av3t | vss vss| 2
av36 | yss vss| p2t
w39 | yss vss| 223
vl | yss vss| 225
avas | ygg vss| o6
wvas | yss vss| 227
wvas | yss vss| 220
avs1 | ygs vss| P30
avss | yss vss| 23t

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
HE

201

SYNC DATE=08/12/2013
—————

ISYNC MASTER=J44

CPU/PCH GROUNDS

Apple Inc.
<)

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

CPU VCC Decoupling

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff

66 65 54 42 ¢ _PPVCC_SO_CPU 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 CRITICAL
1 Ccl1000 1 Cclo01 1 Cl1002 1 C1003 1 C1004 1 Cl008 1 C1009 1 C1010 1 C1011 1 C1012 1 Cl014 1 Cl05B 1 Cl05C 1 C105D 1 C105E * C105F
10UF —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 — 200 — 200 — 200 — 200 — o — o0 — 200 — 2o 200
v v v v v v v v v v v v
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 xes
0402 0402 2 2 0402 0402 0402 0402 0402 0402 02 0402 0402 2 0402
NO STUFF 88" srurr 88" srurr NQ_STUFFE NQ_STUFFE NO STUFF NO STUFF N&*sTure H8* sTure
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL J__
't C1018 * C1019 1 C1020 1 Cl021 1 Cl1030 ' C104E ! C104F ' Cl06D ' C106E
—— 10ur 10UF 10UF 10UF
200 200 200 — 2o
) ) L v )
Xes Xes Xes Xes
0402 0402 2 f b402
}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
—— 10uF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
200 —— 208 200 — 2o — 2o — 2o — 2o 200
h h h
2 xes 2 xes 2 xes 2 s 2 e %6 2 yes 2 s
0402 R — 0402 0402 0402 0402 0402 0402
NO STUFE NO STUFF NO STUFF NO STUFE NO STUFF NO STUFE J_ NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL =
1 Cl085 1 Cl086 1 Cl1087 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 — o 200 — o0 — 200 —— 200 — 200 — o0 200
2 s 2 e 2 es 2 yes 2 yes 2 yes 2 e 2 s 2 yes 2 e 2 e 2 e 2 e
0402 0402 0402 0402 050 - 0402 0402 0d02 0402 0402 0402 0402
NO STUFF. NO STUEE. NO STUFF NO STUFF. NO STUFF NO STUEE. 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 Ccl022 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 10UF 10UF 10UF
200 200 200 200 200 200 200 200 200 200
v ) v L v v v ) ) v v
x6s 65 65 65
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
1 Cl1039 1 Cl044 1 Cl045 1 Cl1046 1C1047 1C1048 1 Cl1049
—— 10ur —— 10ur —— 10ur 10UF —— 10ur 10UF
200 — 200 — 200 — o0 — o
v ) ) ) v L v
Xes Xes Xes Xes Xes Xes
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 — o — o —— 200 —— 200 — 200 — o0 — o — o 200
s % % % ? e ? s ? e ? 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 Cl09cC 1 Cl09D 1 C109E * C109F 1 C108A 1 Cl08B 1 Cl08cC 1 Cl08D 1 C108E * C108F 1 Cl107A 1 Cl07B
—— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 — o — o0 — 200 — 200 — 200 — o0 — o0
h h h h h h h
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 yes 2 yes 2 yes
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 5-4): 2x 2.2uF 0402, 6x 10uF 0603

73 65 41 8 _PP1V35 S3 CPUDDR Apple implementation : 2x 2.2uF 0402, 6x 1l0uF 0402 CPU VCC D ] [

1 Cl040 1 Cl041 1 Cl042

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

saon
2878
gELs
vEY
&
5
saon
2878
gELs
vEY
&
5
saon
3878
gELs
T2
&

5
.||__| |_
saow
2808
gELs
vEY
&
5

Cl050 1 Cl1051 Cl052 1 Cl053 1 Cl1054 1 C1055
10UF 10UF 10UF

10UF 10UF 10UF

208 208 208 208 208
, 6.3V , 6.3v , 6.3V 3v , 6.3v 6.3v
CERM-XS5R CERM-XS5R CERM-XS5R CERM-XS5R CERM-X5R CERM-XS5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1

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

CPU Decoupling

NO STUFF Apple Inc. m<sﬂ NUM>

-||——N|g |—

1 1
L—S'/lo(l’.!go - 3710?]?1 1 1k £f i h has 2 £f = SE4LABET
T 200 * Bulk nostuff, Harris Beach has 2x nostu NOTICE OF PROPRIETARY PROPERTY:
2 2
TANT TANT THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
CASE-B2-5M CASE-B2-SM 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
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4

PCH VCCASW BYPASS
PCH VCCDSW3_3 BYPASS PCH VCC3_3 BYPASS (PCH 1.05V ME CORE PWR) PCH VCCIO BYPASS
(PCH 3.3V DSW PWR) (PCH 3.3V GPIO/LPC PWR) 60 57 53 37 17 16 15 31,8 6 PP1VO5_S0O (PCH 1.05V USB2 PWR)
56 29 27 26 18 17 16 15 13 8 _BPP3V3 S5 30 26 24 18 19 93 §3 3 §1 3°_PP3V3 SO 60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 SO
77 63 65 &1 60 5 BRI YR HE T I LR ] 6565 61
NO STUFF NO STUFF
C1200 ! cl212 C1250 1 Cl251 Ccl264 *
1UF 22UF 22UF 1UF 1UF
108 20% 20% 10% 108 ——
6.3v 6.3V 6.3V 6.3v 6.3v
cERM 2 X5R-CERM-1 2 X5R-CERM-1 2 2 CcerM cERM 2
402 603 603 402 402
BYPASS=U0500.AH10: 6. 35mm BYPASS=U0500.V8:12. 7mm BYPASS=U0500.AG16: 6. 35mm
BYPASS=U0500.AE9: —£
= = BYPASSAUOS00 . AES 6 35mm
PCH VCCSPI BYPASS PCH VCC3_3 BYPASS =
(PCH 3.3V SPI PWR) (PCH 3.3V THERMAL PWR) PCH VCC BYPASS PCH VCCCLK BYPASS D
65 61 60 59 a5 14 11 8 _PP3V3 SUS 30 26 24 18 19 93 §3 3 §1 3°_PP3V3 SO (PCH 1.05V CORE PWR) (PCH 1.05V CLK PWR)
Rt T T R
NO STUFF 60 57 53 37 17 16 15 31,8 6 PP1VOS5_S0 60 57 53 3717 16 15 118 § PP1VO05_S0
cl1202 ! cl1214 * >
0.1UF 0.1UF
20% 20%
oy 2 oy 2 C1255 1 1 Cl256 1 Cl1257 C1266 * C1267 *
402 402 10UF —— —— 1UF 1UF 1UF ——
BYPASS=U0500.78:6. 35mm BYPASS=U0500.K14:6. 35mm a3 T, e a3
= = X5R CERM CERM CERM
= = 603 402 402 402
PCH VCCSUS3_3 BYPASS r
BYPASS=U0500.J11:12. 7mm BYPASS=U0500.717:6. 35
(PCH 3.3V SUSPEND PWR) BYPASS=U0500.J11:6.35mm BYPASS-U0500.R21:6. 35mm
s 61 0 55 45 14 11 o _PB3V3 SUS BYPASS=U0500.AEB:6. —£
PCH VCCHSIO BYPASS
Cc1204 * (PCH 1.05V PCIe/SATA/USB3 PWR)
222‘{)1? 65 60 11 s _PP1V0O5 SOSW PCH HSIO re—
6.3V 2
XSR-CERM-1
603
BYPASS=U0500.AC9:12. 7mm
Cl1260 ¢ Cl261 1Cl262
= 1UF —— 1UF —— 10UF
108 108 —— 203
PCH VCCSUS3_3 BYPASS 6.3 6.3v
(PCH 3.3V SUSPEND RTC PWR) CEA‘S? CEAI‘;;A CL‘RM XSR
65 61 60 59 45 14 11 s _PR3V3_SUS
BYPASS=U0500.K9:6.. 35mm
BYPASS=U0500.110: 6. 35
BYPASS=UG500.1 16 - 35mm
C1206 *
1UF
108
6.3V 2
CERM
402
CRITICAL PCH VCCACLKPLL FILTER/BYPASS
PCH VCCSDIO BYPASS L1270 (PCH 1.05V ACLK PLL PWR)
y 60 57 53 37 17 16 15 11 ¢ ¢ _PP1VO5_SO0 R1§70 2.2UH-240MA-0.2210HM —PPIVOS SO PCH VCCACLKPLL ..
PCH 3.3V/1.8V SDIO PWR 68 65 61 MIN_LINE_WIDTH:
77 68 65 64 62 61 50( ) ??mA Max — NN PP1VOS_SO_PCH VCCACLKPLL R L 2 o NIN WECK WIDTH-0 075 4 31mA Max
30 28 24 18 17 15 13 12 11 ¢ _EP3V3 SO MIN LINE WIDTH=0.2 MM VOLTAGE=1.05V
37 48 33 45 42 47 40 35 38 37 e MIN NECK WIDTH=0.2 MM 0603
VOLTAGE=T .05V
12 N MF-LF C1270 * Cl271 ¢ 1Cl272
Ccl208 402 47UF
1UF 20%
108
6.3v CcERM-x5R
CERM 0805-1
402
BYPASS=U0500.U8:6.35mm BYPASS=U0500.A20:12 . 7mm
BYPASS=U0500.20:
= BYPASS=U0500.. A20 6 35"\"‘_—
——
CRITICAL PCH VCCCLK FILTER/BYPASS
PCH VCCSUSHDA BYPASS
PCH 3.3V/1.5V HDA PWR L1275 (PCH 1.05V VCCCLK PWR)
(PPlVS 'S0SW AUDIO HDA ) R1§75 2.2UH-240MA-0.2210HM PP1v05 S0 PeH vee Tcc X
w17 e ) :_PPIVes so_rch vec Icc R XYL NIN WECK WIDTH-0 075 e ?22mA Max
54 0603 VOLTAGE=1.05V
Ccl1210 ¢ 1/16w
1UF wr-Lr C1275 ! C1276 ' 1 C1277
108 o 47UF
6.3v 208
CERM 2 4av
402 CERM-XSR 2 CERM-X5R 2
BYPASS=U0500.AH14:6.35mm R1280 0805-1 0805-1
= 0 BYPASS=U0500.J18:12.
2 BYPASS U0500.718:
o) BYPASS=U0500. J‘JE 6 35mm__
1/16w
MF-LF RITICAL
F e sm B
NO STUFF PCH OPI VCCAPLL FILTER/BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2.2UH-240MA-0.2210HM ¢_EPLVO5 SO_PCH VCCAPLL OPI B
E 2 1578 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. 7mm
BYPASS=U0500.AA21+6. 35mm_L
——
CRITICAL PCH VCCSATA3PLL FILTER/BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
65 60 11 5 _PP1VO5_SOSW PCH HSIO 2.2UH-240MA-0.2210HM PP1V05_SOSW _PCH VCCSATA3PLL o2
m 2
83mA Max 1 2 o 1075 MM 42mA Max
0603 NO STUFF
C1290 * Cl1l291
47UF
208
v
CERM-XSR 2 CERM-X5R
0805-1 I
BYPASS=U0500.B11:12.
BYPASS-00500.B11:12
0300-511+6" 3smn_L
CRITICAL PCH VCCUSB3PLL FILTER/BYPASS SYNC MASTER=J44 SYNC DATE=08/12/2013 A
m ————
L1295 (PCH 1.05V USB3 PLL PWR)
2.2UH-240MA=0.2210HM PP1V0S SOSW PCH VCCUSBIPLL - PCH Decoupling
0603 <SCH_NUM>
.| NO STUFFE Apple Inc.
C1295 C1296 TN
47uF 47uF () <E4LABEL
208 208
cormil 2 cormxil 2 NOTICE OF PROPRIETARY PROPERTY:
0805-1 0805-1 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
BYPASS=U0500.B18:12. THE POSESSOR AGREES TO THE FOLLOWINGA
EYeASS= 00500518 :12 . 7
. . ASS=U0500.B18:6.35mm I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 120
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 = II NOT TO REPRODUCE OR COPY IT
as well as from clarification email, from Srini, dated 9/10/2012 2:1lpm. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 11 OF 78
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65 17 13 s _PPVRTC_G3H
CRITICAL
N N N N OMIT_TABLE
R1300 R1303 R1302 R1301
20K 20K 330K M 72 17 (IWy—BCH_CLK32K RTCX1 - AW | RTCX1 U0500
17200 720w 17200 720w 17 (UT}—NC RTC CLK32K RTCX2 - | rTCX2 HAS;'ELL_ZULT
M M M s - 2ctcT2 c . N s .
201 201 201 201 = PCIe Port assignments: ATA Port assignments:
2 2 2 2 SYM 5 OF 19 g grments
72 |_PCH_INTRUDER L - AU6 { INTRUDER* SATA_RNO/PERN6_L3| 7> PCIE SSD_D2R N<3> 30 68 70
ATA_RPO/PERP6_L3L ™ g PCIE SSD D2R P<3> ~mm
72 PCH_INTVRMEN . a7 | INTVRMEN SATA_RPO/ 6_L3 30 68 70 ,
g SSD Lane 3 Primary HDD/SSD
A6 I3 SATA_TNO/PETN6_L3| B1° PCIE_SSD_R2D <3> 30 68 70 Y
72 PCH_SRTCRST L - SRTCRST* & -, I Y
- SATA_TPO/PETP6_L3| 2!° - PCIE SSD R2D C P<3>  (&wmy 20 68 70
72 RTC_RESET L - AU7~ RTCRST*
-
SATA_RN1/PERN6_L2| 78 - PCIE SSD_D2R N<2> —gm e
1 H H 8 PCIE_SSD_D2R_P<2>
€1300 1 __C1303 72 47 HDA BIT CLK R1310 33 1 2 52 HDA BIT CLK R - AW8 | HpA BCLK/I2S0 SCLK SATA_RP1/PERP6_L2_ — qge—FPCIE SSD D2R P<2> 7m0 o6 70
iU 1UF < NN 0w Zo1 - = - SSD Lane 2 Reserved: ODD
1% 1% PLACE_NEAR=U0500.AWS:1.27mm SATA_TN1/PETN6_L2[ 217 PCIE SSD R2D C N<2> 30 68 70
2 2 - .
XSR XSR 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>
402 402 v O NN w01 bl =7 (TPD-PLTRSTS) = SRR ————pID e e
PLACE_NEAR=U0500.AV11:1.27mm
72 47 (OUT} HDA RST L R1312 33 ]/\/\/\/2 72 HDA RST R L - AU8 | ypA RST*/I2S MCLK SATA RN2/PERN6 L1| 76 PCIE SSD_D2R N<1> 30 68 70
5% 1/200 MF 201 — — = ]
= PLACE_NEAR=U0500.AUS: 1.27mm ° SATAprz/PERpstl“_‘%@m 68 70
72 68 47 HDA_SDINO - 7% | HDA_SDI0/I2S0_RXD H SSD Lane 1 Unused
- — = a SATA_TN2/PETN6_L1| B4 PCIE_SSD_R2D <1> 30 68 70
65 _NC_HDA SDINI1 - HDA_SDI1/I2S1_RXD 2 - i
- - = < SATA_TP2/PETP6_L1 PCIE SSD_R2D_C_P<1> 30 68 70
(1PD) P
HDA_ SDOUT R1313 33 1 2 2 17 HDA SDOUT R AvLL &
72 47 (OUT}—HPA_SI - HDA_SDO/I2S0_ TXD
NN A5 701 o= "~ IPD-PLTRSTH) % SATA_RN3/PERN6_LO| FS PCIE SSD D2R N<0> 30 68 70
PLACE_NEAR=U0500.AU11:1.27mm Es
PCIE SSD_D2R_P<0>
TP_PCH_I2S1 TXD @— % | HDA_DOCK_EN*/12S1_TXD SATA_RP3/PERP6_LO| — g ——PCIE SSD D2R P<0> .m0 0 70 s 0 " y rem—
- - - D Lane Secondary HDD/SSD
TP_PCH 1251 SFRM @=— "% | HDA_DOCK_RST*/I2S1_SFRM SATA_TN3/PETN6_LO| 17 PCIE SSD _R2D C N<0> 30 68 70 Y
SATA_TP3/PETP6_LO| 27 - PCIE SSD R2D C P<0> (w20 68 70
TP_PCH I2S1 SCLK - A¥8 | 1251_SCLK
SATAOGP/GPIO34| V% - XDP_SSD_PCIE3 SEL L am s
ATA1GP/GPT |2 e XDP SSD PCIE2 SELL v
70 16 ¢ [TW)—XDP_CPUPCH TRST L - 2U%2A PCH TRST* s GP/GP1035 s e
- — SATA2GP/GPIO36 - XDP_SSD_PCIEl SEL L am
XDP_PCH_TCK AE62 AcL XDP_SSD_PCIEO SEL L
70 16 [T - PCH_TCK (1PD) (ISP%?A3GP/GPIO37 = Yeu B
XDP_PCH_TDI 061 | pop
70 16 I - CH_TDT (1ev) SATA IREF| 212 o PP1V05 SOSW PCH VCCSATA3PLL s 1
70 16 (@OT}—XDB_ECH_TDO - "% | PCH_TDO
o2 2 'R1370
AD L11
70 16 (T)—XDP_BCH_TMS - PCH_TMS (1pU) g RsVDL ™! sne 301K
AL11 K10 1%
RSVD RSVD)| /200
NC X X NC u
ACd | RSVD 2% =
NC ¥—=2 PLACE_NEAR=U0500.C12:2.54mm
c12 PCH SATA RCOMP
70 16(ETy—BCH_JTAGX ae63 | yoacx SATA_RCOMP 72
Ne 222 | RSVD SATALED* ("3 - PCH SATALED L 12
CRITICAL
OMIT_TABLE
U0500 —_—
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 6 OF 19
66 _NC_PCIE CLK100M ENETSDN €43 | CLKOUT PCIE_NO @ 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
o
68 12 _ENETSD CLKREQ L ey Y2 | PCIECLKRQO* /GPIO18 g PP1V05_ S0 PCH VCCACLKPLL 8 12
3
70 68 32 PCIE CLK100M CAMERA N 241 | CLKOUT_PCIE_N1 3 RSVDL X2y e 'R1380
70 68 32 PCIE CLK100M CAMERA P 241 | CLKOUT_PCIE_P1 3] RSVDL ™2 nc 3,01
1/200
31 12 @MRA CLKREQ L - Y5 | PCIECLKRQ1*/GPIO19 ME
201
2 “PLACE_NEAR=U0500.C26:2.54mm
70 68 63 PCIE CLK100M AP N - €4l | 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 *
e 12 I - PCIECLKRQ2*/GPI020 TESTLOW| S35 PCH_TESTLOW_C35 R1390 10K LAAN2
St 1/zow  wF 2ol
TESTLOW| 3% PCH_TESTLOW_C34 R1391 10K 2
¢ _NC_PCTE_CLK100M FWN &% | cLxour_pcTE_N3 o R13902 10K NN 7w o
NC_PCIE CLK100M FWP o 7 | crkour PCIE P3 TESTLOW| PCH_TESTLOW_AKS YV
e .= — —~ TESTLOW| AL® PCH_TESTLOW_ALS R1393 10K LAANZ s¢  d/zow  wF 201
FW_CLKREQ L N1 * 5% 1/20W MF 201
12 - PCIECLKRQ3*/GPIO21
70 65 23 ¢QUM—BCIE CLK100M TBT N @=—>> | CLROUT_PCIE_N4 CLKOUT_LPC_0| A5 LPC_CLK24M SMC R 17 72
PCIE_CLK100M_TBT_P 239 | CLKOUT_PCIE_P4
70 68 23 CLKOUT_PCIE_] CLKOUT LPC 1| AP1% LPC_CLK24M LPCPLUS R oD 7 72
IPD-PWROK) -
23 12 (I TBT_CLKREQ_ T, - US_| PCIECLKRQ4*/GPI022 ¢ )
70 68 30 (OUEPCIE CLK100M SSD N - 237 | CLKOUT_PCIE_N5 CLKOUT_ITPXDP_N| 23° TP_ITPXDP_CLK100MN
70 68 PCIE CLK100M SSD P - A37 CLKOUT_PCIE_P5 CLKOUT_ITPXDP_P 235 > TP_ITPXDP_ CLK100MP
30 12 @_SSD CLKREQ L - T2_| PCIECLKRQ5*/GPI023
%:wﬂ SYNC DATE=08/12/2013
—————
g o 070 PCH Audio/JTAG/SATA/CLK
PP3V3_ S0 8219%15%18%07 10 20 20 30 37 30
LU Ve e Pl Bhe P P Tt T Y d
R1375 100K 1 AN PCH_SATALED L 12 Apple Inc. <SCH_NUM>
S+ 1720w WF 201 T
R1340 100K 1 /\/\/\/2 ENETSD_ CLKREQ L 12 68 () <E4LABEL
S+ 1720w WF 201
R1341 100K 1 /\/\/\/2 — = CAMERA_CLKREQ L 12 31 NOTICE OF PROPRIETARY PROPERTY:
5% W T
R1342 100K 1 AN Ao o AP CLKREQ L 12 63 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPERTY OF APPLE INC.
R1343 100K 1 AN\ FW_CLKREQ L 12 THE POSESSOR AGREES TO THE FOLLOWING:
R1344 100K N /\/\/\/2 5% 1/20w ME 201 npp GLKREO L 12 23 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 120
R1345 100K g 3% oW owe 2°! SSD CLKREQ L 12 50 II NOT TO REPRODUCE OR COPY IT
NN\ = i —or III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 12 OF 78
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CRITICAL
OMIT TABLE

812 17 65

050
HASWELL-ULT
+
PN
R1400 kept for debug purposes. SYM 8 oF 19
SYSTEM POWER MANAGEMENT
D PCH_SUSACK_L K2 susack+ (1pU) pswvrMen| 2Y7 o, 5 PCH DSWVRMEN
72 68 36 17 m%‘_mmc SYS_RESET* DPWROK| AVS - PM_DSW_PWRGD (I ¢ 7
# 1 . NO STUFF 72 36 17 16 [T PM_PCH_SYS_ PWROK - AG2 | sys PWROK (IPD-DeepSx) WAKE*:)AJS - PCIE_WAKE_L ame a7 R1451
LP I ion 1
SLP_SO solatio R1408 7 17 13 ry—EM_PCH_PWROK Y7 | pcH_pWROK CLKRUN*/GPT032| V5 gy PM CLKRUN L pry s 5645 o0 100K
02020 3839298 82 81 _PP3V3_S0 53 aBS aGd 3720u
Rt BT H TR = 1/200 72 17 13 prwy—EM_PCH_PWROK - APWROK SUS_STAT*/GPIO61 p LPC PWRDWN L~ oywmy 56 45 60 N
L 2
1 0201, o1 1s PLT RESET L AG7 | pLrrsT* SUSCLK/GPIO62| AE6 . PM_CLK32K_SUSCLK_R oD
1Cl42
g.lUFo 72 o Cy—BPM_RSMRST L W6 RsMRST* sLp_s5%/GP1063| 2P5 g PM SLP S5 L mwm s« =
%
2 i§§_mm 38 (U] PCH_SUSWARN_L @=— V% | SUSWARN*/SUSPWRDNACK/GPIO30 sup_saxPI6 g PM SLP S4 L~ mymyuiswm s
0201
CRITICAL 7200000 y—BPM PWRBTN L g AL7- purpTN+ (IPU) stp_s3*PT4 g PM SLP_S3 L DD 12 17 16 36 61 63 60
74LVC1G08 ¢ = 5756 »—SMC_ADAPTER EN  _, AJ6 | ACPRESENT/GPIO31 SLp_ aspPlS g NC PM SLP AL .
S0T891 2 -DeepSx
PM SLP SO L 46420_1 36 25 13 PM_BATLOW_L AN4 | paTroW* /GPIOT72 SLP_sus*|yRAP4 PM_SLP_SUS_L 13 40 61
26 10 15 GO}
\ 08 1 PCH PM SLP_ SO L o253 sue_sox SLP_ran*pI7 > 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
2544L2
SYM 9 OF 19
. EDP_BKLT PWM 28 | Eop_BrrcTn 2 DDPB_CTRLCLK| B2 DP_TBTSNKO_DDC_CLK 2
< c9 DP_TBTSNKQ_DDC_DATA
o 11 quy—EDP_BKLT_EN LU)] PSupe— %ﬁ (ggPDliP%TT%%T)A_‘_.—SﬁJJ__ _DDC__ aD =
q D9 DP_HDMI_TBT_ DDC_CLK
DDPC_CTRLCLK 64 66
o215 @omEDP_PANEL PWR o ©6 |rpe voDEN o DDPC CTRLDATA| PLL DP_HDMI TBT DDC DATA e
(IPD-PLTRST#) = = = = — <D
i is TBT PWR_REQ_L U6 | prrOA*/GPTO77 E
MC_RUNTIME IL P4
56 13 (Iy—SMC_RUN SC - . PIRQB*/GPIO78 o bDPE AUXN| C5 DP_TBTSNKO_AUXCH_C_N 2374
o 15 AUD_IP_PERIPHERAL_DET N4 | prRoc*/GPTO79 A = B¢ Db HDMI TBT AUX N
wum-AUD I2C INT L 5 V2 |prrop+/cproso PPEC_AUXN - D e
pppB_auxp| BS DP_TBTSNKO_AUXCH C_P 2 74
e NC_PCI_PME_L 2044 PuE* (1PU) g DDPC_AUXP| 26 g DP HDMI_TBT AUX P CED ot o6 7
[
o 12 op—ODD_PWR_EN_TL U7 | cp1OSS
e o0 13 (ogmy HDMITBTMUX_LATCH e[l |cpos2 pppB_HPD| C8 ° DP_TBTSNKO_HPD =
ENET_LOW_PWR L3 | gp1os4
68 13 QU= e . A8 DPMUX HPD T
o AUD_PWR_EN - "5 |cpros1 pppc_HpD[ 28 g DPMUX HPD OUT ;e s
o 1 AUD_IPHS_SWITCH_EN L4 | gpros3 EpP_nPD| D6 g  DP_INT HPD an -
PP3V3_S5 S n e g8 26 27 20 56 5
PP3V3 SO s 1112 13 15 37 38 34 33 36 37
= R I e A e B
R1405 1k . 2 PM_PWRBTN_L
14 10 /\/\/\/ 5% 1/20W MF 201 26 s
R 10K 1 2 PM_BATLOW_L
1452 /\/\/\/ 5% 1/20W MF 201 e
R 10K 1 2 PCIE WAKE_L
R1455 /\/\/\/ 5% 1/20W MF 201 e
10K 1 2 PM_CLKRUN_L
/\/\/\/ 5% 1/20W MF 201 1336 as 8
R1460 100K LAANZ PM_SLP_S5_L 13 36 61
R1461 100K LAAAZ 5% 1/zow MF 201 py STp S4 I 1318 25 36 61 63
R1462 100K LAAAZ °t 17208 Mr 201 pM gTp S3 T, 1317 18 36 61 63 68
R1463 100K LAAN 5% 1/2ow MF 201 pM ST,p SO_L 1316 36
R1464 100K LAAAZ 5% 1720w MF 201 py TP SUS L 1340 61
5% 1/20W MF 201
R1430 100K 1aan2 EDP_BKLT_EN 1 e
R1431 100K LAANZ 5% 1720w MF 201 ppp DANEL_PWR 1 62
—
R1440 100K 1,/ 2 SToMEMW 20 BT PWR REO L SYNC MASTER=J44 SYNC DATE=08/12/2013]
1 . ———————
R1441 10K LAAAZ 5% 1720w MF 201 gyc RUNTIME_SCI_L 1336 PCH PM/PCI /GFX
R1442 100K LAAAZ 5% 1720W MF 201 Ayp 1p PERIPHERAL_DET .,
R1443 100K 1 p 0% 1720 MF 201 aAyp 12C INT_L G T
NN “—s5—T770w WF 20T e Apple Inc <SCH_NUM>|D
R1445 100K LAAA 2 ODD_PWR_EN_L 15 e PP . ——
R1446 100K 1,,n"2 : 1 zg: ﬁ zgi HDMITBTMUX LATCH 13 60 6 1<) <E4LABEL>
R1447 100K LAAAZ e oor— g ENET_LOW_PWR 1368 NOTICE OF PROPRIETARY PROPERTY :
RS o AW 7w AUD_EWR_EN o BEE, YEORTION, COMPALIER BenE s 10 ThE ~BRANCH>
R1449 100K 1,\/\/\/2 AUD_TIPHS_ SWITCH_ EN 13 68 THE POSESSOR AGREES TO THE FOLLOWING:
5 1720w MF 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 13 OF 78
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CRITICAL
PCIe Port Assignments: OMIT_TABLE USB Port Assignments:
N PCIE TBT D2R N<0> - 10| PERNS 1O HAS%%ESOULT [USB2NO[ 2% gy USBEXTAN  wrynn Ext A (LS/FS/HS)
70 PCIE TBT D2R P<0> 1 | PERP5_LO 2CHGT2 USB2PO| ™0 gy USB EXTA P ~~  seyasn
- _]
BGA-TSP
Thunderbolt lane 0 70 PCIE TBT R2D C N<0> - €23 | PETN5_LO SYM 11 OF 19 —— B EXTB
— 63 71
P<0> c22 Ext B (LS/FS/HS
70 PCIE TBT R2D C 0; - PETP5_L0 UsB2p1| AT USB_EXTB P - ( )
PCIE TBT D2R N<1> F8
. . E_TBT D2R I;<1> - 8 PERNS 21 USB2N2| AR® B_BT. 20 11
70 PCT. - PERP5_L1 USB2P2 ™0 g USB BT P aD» 7 BT
Thunderbolt lane 1 " PCIE TBT RID C Ne<l> - 523 | prrns_11
70 PCIE TBT R2D C P<1> - 223 | PETP5_L1 USB2N3| AR10 gy NC USB IRN D n
USB2P3| 2710 gy NC USB IRP D o
70 PCIE_TBT D2R_N<2> - 110 | pPERNS_L2
70 PCIE TBT D2R P<2> - G190 | pERP5_L2 USB2N4 [ AM1S USB_TPAD N 3471 Trackpad
USB2P4| AL1° USB_TPAD P -
Thunderbolt lane 2 20 PCIE_TBT R2D_C N<2> @22 | PETNS L2 hang 8:224
P<2> c21
70 PCIE_TBT R2D C = PETP5_L2 USB2N5 AM13 l . TP_USB_5N S— Y Unused
USB2P5[ 213 gy TP USB 5P .
70 PCIE_TBT D2R_N<3> - ¢ | PERN5_L3
70 PCIE_TBT D2R_P<3> : F6 PERP5_L3 USB2N6 AP11l NC_USB_CAMERAN
— 6 7
Thunderbolt lane 3 ) T o e ——— Reserved: Camera
70 PCIE TBT R2D C N<3> - 222 | pETNS_L3 USB2P6 NC_USB_CAMERAP 66 71
70 PCIE TBT R2D_C_P<3> - 22! | pETP5_L3
UsSB2N7| AR13 NC_USB_SDN 6 71
AP13 Reserved: SD (HS) Jre—
70 PCIE AP D2R N - G1! | pERN3 USB2P7 NC_USB_SDP 66 71
L oo
70 PCIE AP _D2R P - F11 | pERP3 ™ e
H|lw i B
i USB3 Port Assignments:
AlrPort o PCIE AP _R2D C N - €29 | pETN3 21°
70 PCIE AP R2D C P - B30 | pETP3 USB3RNO| 620 USB3_EXTA D2R N 33 68 71
USB3RPO| "20 g  USB3 EXTA DIRP (s e
NC_PCIE FW_D2RN F13 | PERN4 Ext A (SS)
. C_PCIE_FW_D2RP - G13 i USB3TNO| &2 B3_EXTA_R2D 33 68 71
. o6 N - PERP4 UsB3TPO| B34 - USB3 EXTA R2D C P o 35 8 7
Reserved: FireWire s _NC_PCIE FW_R2D CN - 529 | pETN4
s _NC_PCIE FW_R2D CP - 229 | pETP4 USB3RN1| B8 USB3_EXTB D2R N 63 68 71
USB3RP1[ P18 USB3_EXTB D2R P 63 68 71
D2R c17 Ext B (SS
- s pmm iy e e e E— T -
- PERP1/USB.
SD card Reader R > - usB3TR1[ 232 USB3 EXTB R2D C P e n
(& Ethernet if combo) 71 63 USB3RPCIE SD R2D C N €30 | PETN1/USB3TN2
71 c3 (OUM—USB3RPCIE SD R2D C P - 31 | pETP1/USB3TP2
PCIE CAMERA D2R N Fis y USBRBIAS* 2710 71 PCH_USB_RBIAS
70 68 32 [T =p———— PERN2/USB3IRN3 USBRBIAS| A1t PLACE_NEAR=U0500.AJ10:2.54mm
70 68 32 m PCIE_CAMERA D2R_P : PERP2/USB3RP3 ]R1570
Camera 70 32 (QUM—PCIE CAMERA R2D C N - 3! | pETN2/USB3TN3 RSVD| AN10 c 22.6
70 32 PCIE_CAMERA R2D C P - 231 | pETP2/USB3TP3 RSVD| 20 oy Lrzow
, 201
NC E15 | psvD 0CO0*/GPTIO040| A:3 - XDP_USB_EXTA OC L I 1o 16 33
Ne %F | rsvD 0C1+/GPTO41| AT XDP_USB_EXTB OC L 14 16 63 L
11 s _PP1VO5_ SOSW PCH VCCUSB3PLL 72 PCH PCIE RCOMP 227 | pCIE_RCOMP 0oc2*/GPI042| P2 XDP_USB_EXTC_OC_L 14 16 -
227 | PCIE_IREF 0C3*/GPIO43| A3 XDP_USB_EXTD. L 14 16
R1500'
3.01K
1s
1/200
22!; 2 CRITICAL
PLACE_NEAR=U0500.A27:2.54mm OMIT TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 7 OF 19
72 60 45 36 (ETy—LEC_AD<0> R1540 33 LAAN 2 LPC_AD_R<0> ——"0 LADS SMBALERT*/GPIO11| ™2 o, PCH SMBALERT L
s <1> 33 p % trzow wr 2! npC AD R<1> Aw12
72 68 45 36Ty LEC AD<I R1541 NN e =T e - LADL SMBCLK|_2P2 - SMBUS_PCH CLK Uy 16 19 39 63 68 72
72 65 45 3 BTy LEC_AD<2> R1542 33 L 2 LEC AD R<2> G— LaD2 4 an SMBUS_PCH_DATA
5% 1720w MF 201 AWLL ] SMBDATAL " qguuggp—SMBUS PCH DATA (w7 16 19 39 63 68 72
72 68 45 36Ty LEC_AD<3> R1543 33 IANANAZ————— LPCAD RS3> ey ™ {1.AD3 £
S+ 1/200  wF Zo1
72 68 as FRAME L R1544 33 IAAAZ LPC FRAME R L "2 LFRAME* @ SMLOALERT*/GPIO60| X2 g WOL EN s;y;syiies
5% 1/20w MF 201 - 5]
2 SMLOCLK| AN wSML PCH 0 CLK i R
7245 @QUMSPLCLKR g, ™ lsprcix |7 SMLODATA[ ! gy ~SMI PCH 0 DATA aD =
vz (xe) SML1ALERT# pull-up not provided on this
PT R L . 1 3
e QUESELCSORL e Splﬁgguo)* SML1ALERT*/PCHHOT*/GPIO73| 2% g PCH SMLIALERTL [ymy s page, may be wire-ORed into other signals.
TP_SPI CS1 L Y4 * Otherwise, 100k pull-up to 3.3V SUS required.
-~ a SPIT(EEUI) SML1CLK_GPIO75| A% > SMBUS_SMC 1 SO_SCL {OUT) 32 36 39 43 68 72 76
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
72 as. SPI MOSI R a2 | gpr mosT ?
<D G (IPU7IPD)
72 4sgETYSPL MISO gy ™ [SPI MISO (1p0/1PD)  CL_CLK| 272 gy NC CLINK CLK 66
) X
z
72 45 1uQEIY—SPL I0S2> gy *° [SPT 102 H (rpu/tep)  CL_DATA[ 2P2 NC_CLINK DATA e
(TPU)
1
72 45 1(ETY—SPL 10S3> gy "' |SPI 103 o CL_RST*[yF* NC_CLINK RESET L 66
(TPU)
PP3V3_SUS 811 14 45 59 60 61 65
PP3V3_SUS 811 14 45 59 60 61 65
%:wﬂ SYNC DATE=08/12/2013
————
R1580 100K 1 2 XDP_USB_EXTA OC L 14 16 33
RI581 100k m S 7AW W W yop yse murs oc L e o PCH PCIe/USB/LPC/SPI/SMBus
R1582 100K LAAN2 ov oW wp 2°! XDP_USB_EXTC_OC_L 14 16 "
T/zow  WF Z01 <SCH NUM>
R1583 100K 1 2 * XDP_USB_EXTD_OC_L 14 16
NN Apple Inc. e
R1548 1K LAANZ SPI_T0<2> 10 as 72 © <E4LABEL
R1549 K AAAA— jzz: - ::; SPL10<3> 1 ae 2 NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1590 100K = ’\/\/\,2 Dell SMBALERT L " PROPRIETARY PROPERTY OF APPLE INC.
R1591 100K 1 2 % trzow me *°! wor EN 14 68 THE POSESSOR AGREES TO THE FOLLOWING:
/\/\/\/ 5% 1/20w MF 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 120
J_ 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
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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 R R R 1K
[ e T R 5h
CRITICAL 1/20W
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H OMIT TABLE 51
R1631'| |'R1636 R1635'| |'R1611 050 CHRMTRID® e
10(%I§ %%OOK 10(%1; %%OOK HASWELL-ULT Pull-up/down on chipset support page (depends on TBT controller)
1720 17200 1720 17200 2GGT2 . RCIN*/GpIos2| V4 TBT_CIO_PLUG_EVENT L 1823 72 Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down.
201, 5201 201, 5201 SYM 10 OF 19 a serrrol T4 IPC SERIR Redwood Ridge: Alias to TBT_CIO_PLUG_EVENT_ L, requires pull-up (SO).
XDP_MLB_RAMCFGO w6 1qgry—XDP_PCH GPIO76 g P! |BuBUSY+/GPIO76 g 0l " qup LPC SERIRO ~~~ nyssses 5
15 16 18 =} AW15
XDP_MLB_RAMCFG1 ,, 1 1 16 16 15 XDP_MLB_RAMCFGO AU2 | gprog & PCH OPI_COMP =2 PCH_OPI_COMP
L abb MLD _RAMCEGL D A s, © PLACE_NEAR=U0500.AW15:2.54mm
XDP_MLB_RAMCFG2 5 1 1s 7 RsvD| AF20 — a . wer
T Mo mAmcres o o nqgry HDMITBTMUX SEL TBT o A7 |pay pry puR_CTRL/GPIOL2 rovo| 2821, NG R1655
GPTO12: ss @um—MEM_VDD_SEL_1V5 L @26 | GP1015 (IPD-RSMRST#) ﬁz.ow
CR: TBT GO2SX_BIDIR requires 100k pull-up to SUS e w10 1¢gry-XDP_LPCPLUS GPIO . ¥ cproi6 6sPT0_Cs+/Gp1083| X6 g PCH GSPIO CS L s 2261
: - & , -
RR/FR: DPHDMIMUX_ SEL_TBT, requires 100k pull-up to TBTLC 16 ls@%‘_ucnou GsPro_cLk/Gprosal 16 o, PCH GSPIO CLK
o 15 qoum—SD_RESET L - 2D5 | GPTO24 GsP10_M1S0/GPIO85| NO PCH_GSPIO_MISO 1 =
18 16 15 13 g (IPD) =R e
36 15 SMC_WAKE_SCI_L ANS5 | GpT027 (IPD-DeepSx) GSBI10_MosI/cpross| L8 o, PCH GSPIO _MOSI .
(IPD-PLTRST#)
TPAD_SPI_INT_L aD7
» IBAD_SPLINTL . |GPI028 Gsp11_cs+/Gp1os7| R g TPAD SPI CS L .
AN3
s _TPAD_USB_TIF_EN - GPIO26 GSPI1_CLK/GPIO88 L5 TPAD SPI CLK 15 re—
AG6
61 60 30 15 (GUT} SSD_PWR_EN - GPIO56 ((;%Ppg%imlso/GPIOBB N7 TPAD SPI MISO 15
PCH_TBT PCIE_RESET_L APl
C C S - GPIO57 GSPI_MOSI/GPIO90| K2 TPAD SPI MOSTI s __PLT_RESET_L ess BERCRTRE
5 HDD PWR_EN - 2L | Gp1OSS
o0 15 UT} _PWR_ -
N XDP SD TATE CHANGE L ATS | gprose UARTOJ{XD/GPIOQIL‘APSOIX——VM_L—@m 29 ‘R1671
= — — — 100K
K3 HDMITBTMUX_ FLAG_L
- SD_PWR_EN - 2K4 | cproda UARTO_TXD/GPIO92| = e DMIIBIMNUA FLAG L cmyis e 3 ow
@m—TIBT_PWR_EN AB6 | gproa7 UARTO_RTS*/GPT093[ 72 o, JTAG ISP_TDO ams e ,50
23 15 (OO - oD
G1
1615 (OO} XDP_JTAG_ISP_TCK U4 | gpro4s UARTO_CTS*/GPI0O9%4 - AP_RESET L -
i @um—XDR_JTAG ISP TDI g ¥3 |Gpro49 9|2 uarri_rxp/GPrOOl K4 o PCH UART1 RXD
Al A
11 JTAG_TBT_TMS_PCH B3 | 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 o 23 |cpIo13 UART1 cTs*/GPIo3| J4 ¢ PCH_UART1_CTS_L s
XDP_MLB_RAMCFG3 A4
1016 15¢gryXDP_MLB_RAMCFG3 g 2" [GpIOl4 12C0_spa/GpToa| F2 PCH_T2CO_SDA 1
PIROM USE_MLB aM4
72 60 45 15¢gry SPIROM USE MLB . A% fepro2s 12C0_scL/cpIos| F3 ¢ PCH_I2C0O_SCL 15
1615 @um—CAMERA_PWR_EN PCH > AG5 | gpro4s
G4 PCH_I2C1_SDA
FW DPWR EN 263 | ¢oroas 12c1_spa/Grios| ¢ g, PCH T2C1 SDA
o0 15 (OO} -
F1l
1016 15CET) XDP_MLB_RAMCFG1 AM3 | 109 I2C1_SCL/GPIO7 - PCH_T2C1l_SCL s
R1639" 16 16 15¢gry—XDP_MLB_RAMCFG2 - AM2 | GpTo10 SDIO_CLK/GPIO64| B3 @ TBT_POC_RESET L oo =0 Pull-up on TBT page
100K
5% 5015 (gom—SSD_DEVSLP - P2 | pEVSLPO*/GPIO33 SDIO;MD/GPIOSS%@ 15 68 —
1/20W -
201, 215 @omAP_SOIX WAKE SEL g  C©% |Spro_POWER_EN/GPIO70 ($BBO-R945RI956 b3 PCH_STRP_TOPBLK_SWP_L 30 Requires connection to SMC via 1K series R
50 (oo SSD_RESET L 2 | DEVSLP1+/GP1038 sp1o_pi/cp1o67| B4 ENET_MEDIA_SENSE 15 68
FW_PME_L D] R LCD_IRO_L am
_— 3% 22 23 23 zg 23 §f PP3V3 SO 68 15 m - DEVSLP2*/GPIO39 SDIO_D2/GPIO68 15 62 68
R1641 1K 1 2 PCH_TCO_TIMER DISABLE V2 | sprR/GPIOS1 sDTO D3/GPTO69| B2 LCD_PSR_EN 15 62
W MEF (IPD-PLTRST#) = o= — — g
PP3V3_S5 3,13,13,18,17,18 26 27 39 56 53
PP3V3_S3 15 18 19 39 42 60 65 68
PP3V3_S3 15 18 19 39 42 60 65 68
PP3V3_S3 15 18 19 39 42 60 65 68
PP3V3_S3RS0_CAMERA s 7768 63 64 62 61 50
PP3V3_S0 R R R OREIN K U 02020 12491263 3 11 3 PP3V3 S0 B
61 62 64 65 68 7735 39 40 41 68
PP3V3_S0 i didal e 20 2 30 37 . _PCH_GSPIO_CS_L R1660 100K 1
TBTLC for CR, SO0 for RR .. PCH GSPIO CLK R1661 100K 1 > T720W MF 201
R1610 100K DYV — 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 oi—r—s0T
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 5 1720W MF 20T
TPAD_SPI_CLK R1665 47K 1 2
SD_ON_MLB ) 15 ANA
616 100K 1~ < R1616 should also be stuffed if 1> TPAD_SPI_MISO R1666 47K 1azp72 o0 /200 WP 200
R161 1 2 SD_RESET L 2 T/20W MF 201
A% 56 R1667 47K 5 0 0
R1617 100K 1 , 5% 17200 MF 201 oue wake SCI L platform does not use SD card 1s TPAD_SPI MOST LAANZ /70— HF——20T
161 15 36
R1618 100K 1m2 5% 1720w MF 201 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> HDMITBTMUX_FLAG L R1669 100K 2 o3 oW M 2o
p 100K 1 2 W MF W MF
R1620 AN 21y 5o sr—s0 L SSD_PWR_EN 15 30 60 61 .+ PCH_UART1 RXD R1672 100K 1 2
R1622 100K 1,pp 2 HDD_PWR_EN 15 e s PCH_UART1_TXD R1673 100K 1 2 5% I1720W ME 201 —
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 LAANZ 5% 1720w MF 201 gp pwrR EN 15 6 s PCH_UART1 _CTS_L R1675 100K LAAA2 5% 1720w Mr 201
R1625 100K 1,\n\72 5% 17200 MF 201 ppp pwR_EN 15 25 R1676 100K 5% 1/20W WF 201
R1626 100K LAANZ 5% 1720w MF 201 ypp gTAG_ISP_TCK 15 1 o BCH 12C0 _SDA R1677 100 n 2 —Trron 20T
L K 1 2
R1627 100K LAANZ 5% 1720w MF 201 ypp gTAG_ISP_TDI 15 16 - BCll I2C0 Scl NN s 770w F 20T
R1628 100K 1,/\\72 o 720" "' *%° JTAG _TBT TMS_PCH 15 1 . PCH_I2C1_SDA R1 100K 1 2
R1629 100K LAAAL 5% 1/20W MF 201 poy HSTO PWR EN 15 60 .+ PCH I2C1 SCL R1679 100K LAANAZ 5% 1/20W MF 201
R1630 100K 1,zn'2 5% 17200 MF 201 qpap gPI IF_EN s 5517200 WMF 20T
1720W MF 20T 4
R1632 100K 1‘10,\/%'1\'/02“5 SPIROM USE_MLB 15 as 68 72 -
R1633 100K 1 2 0% 1720 MF 201 ~AMERA PWR_EN PCH 15 18
R1634 100K 1%2 5% 1720w MF 201 gy pwR_EN 15 e
5 1720W MF 20T
R1637 100K 1 R — SSD_DEVSLP 15 30 SYNC MASTER=J44 SYNC DATE=08/12/2013] A
R1638 100K LAAAZ AP_SOIX WAKE_SEL 15 29 PCH GPIO/MISC/LPIO
1720W MF 20T
R1640 100K 1,\/\/\/2 FW_PME_L 15 68
5 1720W MF 20T D N 3]
R1652 10K 1 2 LPC_SERIRQO <SCH M>]| D
ool A e Apple Inc. SCH_NU
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:
[o % 1720w ME 201 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1693 100K 1 /\/\/\/2 ENET MEDIA SENSE 15 68 PROPRIETARY PROPERTY OF APPLE INC.
Q 6C 4 10K 1 2 5% 1/20W MF 201 LCD IRO i THE POSESSOR AGREES TO THE FOLLOWING:
W NNN—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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Extra BPM Testp01nts o057 33 3717 16 13 19 g PP1VO5_S0O Merged ( CPU/PCH ) Micro2-XDP 60 57539717 16 15 11 9 o PP1VO5 S0
CRITICAL NOTE: This is not the standard XDP pinout. XDP
e XDP_BPM_L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 70 16 s XDP_CPU_TDO R1810_51 1 2
TP-P6 rt chipset deb PLACE_NEAR=U(0500.F62:28mm 5% 1/20wWw MF 201
70 ¢ Ey—XDB_BPM_L<3> 1) 1803 J1800 suppo p ug. XDP
oo TP DF40RC-60DP-0.4V o 16 s XDP_CPU_TCK R1813 51 2 1
7« —XDP_BEM_L<4> ' mp g4 ':R1830 == —PLACE_WEAR=U0500-E60: 28mm ~ VV\V s 1770w WF 201J_
TP-P6 1 62 61
Jo 6 XDP_BPM_L<5> ;0 O) TDI and TMS are terminated in CPU. =
D225 2= o Tp1805 i
; XDP_BPM_L<6> = S
° Do TP1806 402 L NPNIE
5 XDP_BPM_L<7> 5 XDP_CPU_PREQ L OBSFN _AQ P 4 3 P OBSFN_CQ CPU_CFG<17> 5
oo m—XDE_BPM_L<7> 1 i e:r0 — G 0 O G = pes Ry
B, TP1807 7 ¢ y—XDP_CPU_PRDY L OBSFN A1 —— 100 et OBSFN _C1 CPU_CFG<16> ame D
8| 7
O O
70« —CEU_CFG<0> OBSDATA_AQ o=— 00 0 o= OBSDATA_COQ CPU_CFG<8> ame e
706 CPU_CFG<1> OBSDATA Al S 2 11 ot OBSDATA_C1 CPU_CFG<9> s 70
[maros — @=p— -0 O —— = — Jesu]
O O
70« (y—CRPU_CFG<2> OBSDATA_A2 o=— 90 01> omup OBSDATA_C2 CPU_CFG<10> ame e
706 CPU_CFG<3> OBSDATA_ A3 S8 17 ot OBSDATA_C3 CPU_CFG<11> 670
= — = *=$—_ 0 O —— %= = — e
O O
0 ¢ CIT XDP_BPM_L<0> OBSFN_BQ =210 0. qump OBSFN_ DO CPU_CFG<19> ame o
70« m—XDP_BPM_L<1> OBSFN B1 = z 00 zz S OBSFN D1 CPU_CFG<18> ams
O O
70 ¢ Cy—CPU, CEFG<4> OBSDATA_BO =0 01 _ qump OBSDATA_DQ CPU_CFG<12> ams
706 CPU_CFG<5> OBSDATA B1 P 29 s OBSDATA D1 CPU_CFG<13> P,
[ mavns = *=$—0 O — %= = <4
O O p—
XDP 70« C—CPU CFG<6> OBSDATA_B2 —— 34:)0 33 — OBSDATA_D2 CPU_CFG<14> ams
CPU VCCST PWRGD R1800 1K 1 5 0« OD—CBU_CFG<7> OBSDATA_ B3 =0 013° omp OBSDATA_D3 CPU_CFG<15> am-e e
70 D e g OF, NEAR=00500. c61: 2. 54mm V'V V" 55— T7200 —WF 20T 38 5 o437
XDP 20 XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 95032 o ITPCLK/HOQK4 NC
2 56 1 PM_PWRBTN_L 7R18022 g 1  E— ;> XDP_CPU_PWRBTN_L HOOK1 100l o ITPCLK#/HOOKS NC
Q""" —PrACE NEAR=U5000.93:2.5am ~ VVV VCC_OBS_AB 44 5 o432 VvCcC_OBS_CD XDP
XDP « @um—CPU_PWR_DEBUG HOQK2 0001 o RESET#/HOQK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET L 1315 16
PM_PCH_SYS_PWROK R1804 0 . 2 XDP_SYS_PWROK HOOK3 bR 47 DER#/HOOK? XDP DBRESET L 5% 1/70W_ MF 201
72 561713 @om—EM_PCH_SYS_PWROK R1EV= °~ IAAA2Z 1 rewwr—r—a07 72 - IoXe! - 17 72 PLACE_NEAR=U0500.AG7:2.54mm
50 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
7 e &3 39 13 11(gry— SMBUS_PCH_DATA spa ——200 017 o= Tho XDP_PCH_TDO am e
72 65 63 39 19 11 (IWy—SMBUS_PCH_CLK SCL - 4 5 o023 - TRSTn 70| XDP_TRST L
70 16 12 @uE}—XDP_PCH_TCK TCK1 - EL P LR TDI XDP_PCH_TDI oD 12 16 70
016 o @uE—XDP_CPU_TCK TCKO =00 TMS XDP_PCH_TMS O 12 16 70 C
XDP 80 5 o2 XDP_PRESENT#
70 16 12 PCH_JTAGX R1 0 1 2 ) e e ozor XDP XDP XDP e <DP XDP CRITI;?E
PLACE’ NEAR=J1800.58:28mm C1804: 'R1831 C1800:* 64 N\ 63 1C1801 1C1806 01840
019 —— g IK 018 — U = PoytOF = Poyt0F DMNSLO6VK-7 —o
5 6 O
amggi el $ihe emggicl | 51850847 | | g ? G el g
2402 2
1 1 a[ BT o XDP_CPU_TDO ame s
— J_ =i PLACE_NEAR=JI1800.51: mm ™ -
XDP_CPU_PRESENT_L - CRITICAL
XDP
01840
DMN5LO6VK-7 4
SOT-563
_—
a2 T XDP_CPUPCH_TRST L ¢ 1 16 7
PLACE_NEAR=J1800.53:28mm - MAKE_BASE=TRUE ™ -
¢_— XDP_CPUPCH_TRST_L 1216 70
CRITIE@’; — XDP_CPUPCH_TRST L fmm « iz 16 70
PCH XDP Signals St P
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
wha restrictions exis on S when op-Side robe 1s use or ebug. PLACE_NEAR=J1800.55:28mm = <« ’
hat tricti ist PCH GPIOs when Top-Side Probe i d for PCH deb CPU JTAG Isolatio o«
B . 6160 58 54 53 45 41 a1 33 17 _PP5V_S0 CRITICAL
PCH/XDP Signals Non-XDP Signals s PP3V3_S8 prsie
XDP_MLB_RAMCFGO 4
D o TP1870 ) 8 -
a3 DMN5LO6VK-7
316 14 mmXDP_USB_EXTA_OC_L . zBPe XDP_USB_EXTA_OC_L am e e s 'R1845 sor-5e3 [ ]O B
MAKE_BASE=TRUE - C1845 1 b ¥
63 16 11 ¢gom—XDP_USB_EXTB OC_L TR TR XDP_USB_EXTB_OC_L Ve RURCRS 0.1UF —— vce 330K a[ BT Jw XDP CPU TMS e
XDP_USB_EXTC_OC_L 16% 5 Ulg4s 11200 e - o
1 (U] T TP1873 X5R-CERM 74LVC1G07GF uey
XDP_USB_EXTD_OC_L i o201 sorsst 2* PP1VO05_SUS
v I EETP1874 o1 50 17 ry—ALL_SYS_PWRGD 2a o> vla XDP_JTAG_CPU_ISOL_L o %
18 16 15 (oum}XDP_SDCONN_STATE_CHANGE_L — XDP_SDCONN_STATE_CHANGEw]. 15 16 1s =
MARE_BASE=TRUE  — NC %—L{Nc NCLS s NC R1 1KNO STUFF
181 XDP_MLB_RAMCFG1 50 16 12 _PCH JTAGX 2 1
P D = = EETP1876 GND o = PLACE_NEAR=U0500.AE63:28mm 5% 1/20W MF 201
10 15Ty XDP_MLB_RAMCFG2 P ) XDP
s TP1877 0 16 12 _XDP_PCH_TDO R1890 51 - 1
1s 15y XDP_MLB_RAMCFG3 > TP1878 = PTACE NEAR=U0500 - aE6 T 28mmw V'V se—T770m W 20T
TP-P6 XDP
= 1o 16 12 _XDP_PCH_TDI R1891 51 ) —
. XDP_JTAG_ISP_TCK — JTAG_ISP_TCK 1o 2 = == ST ACE NEAR=U0500 - abeTr28mm — VVV 5T —T770w mF 20T
m 1 MAKEijBASE:TRUE _ @ ! <DP
1K 1 2 - T VVV
:: @umXDP_SSD_PCIE3 SEL L R188 PV S — 1 12 XDB_PCH_ThS 13510089262 !2331 , e o
12 XDP_SSD_PCIE2_ SEL_L R1882 1K 1 2 . i ! LACE_NEAR=U -AD62:28mm woME
Peuin! AN 5 T NOTE: Must not short XDP pins together! NO STUFF
1 XDP_SSD_PCIE1l_SEL_L R1883 1K 1 2 0 16 12 _XDP_PCH_TCK R1896 51 » 1
< 1884 NN—s5—T770w 20T TACE_NEAR=U TAE6Z2:28mm 5% 1/20W WF 201
12 XDP_SSD_PCIEO_SEL_L R 1K 1 2 SSD_PCIE_SEL L
< NN s —T770wFF 70T <1 > <DP CPUPCH TRET 51ch> STUF;F
65 15 16 15¢gry XDP_LPCPLUS_GPIO — XDP_LPCPLUS_GPIO LI 15 16 15 68 e = PLACE._NEAR=U0500.AU62: 28mm 5% 1/20W MF 201
MAKE_BASE=TRUE _
1» @um—XDP_PCH_GPIO17 ]T%)ETPlSBG =
1:¢gryXDP_PCH_GPIO76 ]T%)ETP1887
s XDP_JTAG_ISP_TDI — JTAG_ISP_TDI 12 ——
* D = oD o 22 SYNC MASTER=J44 SYNC DATE=08/12/2013] A

MARE_BASE=TRUE

Unused & MLB_RAMCFGx GPIOs have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.

SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.

JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug.

NOTE:

SSD_PCIEx_SEL_L straps are connected via 1K to common net.

LPCPLUS_GPIO is aliased, do not attempt use during PCH debug.

Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals.

CPU/PCH Merged XDP

d} Apple Inc.
<)

<SCH_NuM>| D

<E4LABEL>

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

II NOT TO REPRODUCE OR COPY IT
III

IV ALL RIGHTS RESERVED

NOTICE OF PROPRIETARY PROPERTY:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

<BRANCH>
18 OF 120
16 OF 78

7

2

1




www.rosefix.com
8 7 6 5

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

Chipset uses 24MHz crystal,

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

PCH Reset Button
7 PP3V42_ G3H

Coin-Cell:

51 45 39 38 37 36

This looks a little ugly to support

Memory VTT Enable Level-Shifter
CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(min).
VBAT (300-ohm & 10uF RC) punBiEER 2R3V S0
: in-Cell: 3.42 H R 73 65 55 41 22 21 20 19 PP1V35 S3
new and old parts. With GreenCLK Rev C No Coin-Ce 3-42V G3Hot (no RC) T o PP3V3_S0 R R
pin 5 must receive S5 power (Stuff R2042) ;é 1 ?Z $_PP3V3_S5 L Se'30'H0'1"32705 18474678750
Coin-Cell & G3Hot: 3.42V G3Hot 1970 B 'R1970
s . 1
Coin-Cell & No G3Hot: 3.3V S5 C0 1%F-— - 330K~ TPS51916 I(leak) = +/— luA,
No Coin-Cell: 3.3V S5 - %;. U1970 %% o Vih(min) = 1.8V
GreenCLK 25MHz Power . PP3V3_S5RS3RSO_SYSCLKGEN __ NO bypass necessary e 12 20 e 72 X5R-CERM 743UPIG07GF , 561 33uW when driven-low
Must be powered if any VDDIO is powered. « @m>—CPU_MEMVTT_PWR_EN_LSVDDO C1NI P MEMVTT PWR_EN ,, 5,
I/ MAKE_BASE=TRUE
CAM XTAL Power 5, _PP1V2 CAM XTALPCIEVDD ~ n a NC x—Lve NekS sene = MEMVTT_PWR_EN 17 55
TBT XTAL Power 65 24 23 18 _PP3V3_ TBTLC 2 2 & VBAT and +V3.3A are GND
> = internally ORed to )
© create VDD_RTC_OUT.
1 1 1C1902 . =
C(:}gl%;‘l — ngl%% — ——(1:UF90 U1900 +V3:3A should be first
¥ N T N 29%y SLG3NB148CV available ~3.3V power £
X5R-CERM X5R-CERM 2 238, TQEN to reduce VBAT draw. =
CRITICAL
11 lv1oE_25M A 32.768K| 12 PCH_CLK32K_RTCX1 . 6160 50 51 53 45 41 a1 33 3¢ PR5V_S0
4 CKPLUS_WAIVE=PwrTerm2Gn: 6 - -
= — j_ VIOE_25M_B . . b l 1R1920
1 = 14 ly1oE 25M C 25M Al 2 e ne
C1905 R1905 S SYSCLK CLK25M. CAMERA o . . PCH ME Disable Strap 190
2|1 1 SYSCLK_CLK25M X2 1 2 » SYSCLK_CLK25M X2 R o 3 lx2 25m c[ 15 g SYSCLK CLK25M_TBT mm 2 n 1920 %10"'
0201 29 sy CRITICAL 1 Pow NO STUFF -t PPVRTC_G3H 512 13 65 Q 2
NPO-COG-CERI - Y1905 K R1906 vour| g [ For sB RTC Power DMNSE(EJTZVBI;J 0 SPI_DESCRIPTOR_OVERRIDE_LS5V
NCX—  sm-3.2x2.5MM %M Gnp THRM =
NCX'T 25.000MHZ-12PF-20PPM 17200 £~ PAD 1C1910 w1+ PP1V5_SOSW_AUDIO_HDA 2
C112906 ©  omMIT 2261 SRR - %(%F a3 |a SPI_DESCRIPTOR_OVERRIDE
PF 0% = =
1]]2 - SYSCLK_CLK25M_X1 2 xR %
Q NOTE: 30 PPM or better required for RTC accuracy 1920 ple
= NPo-C0G-CERM DMN5LO06VK-7
0201 =+ sor-s63 | Kh
2 NC_RTC_CLK32K_RTCX2 . NC_RTC_CLK32K RTCX2 =
PCH 2 4MHZ Crys tal MAKRE_BASE=TRUE NO_TEST=TRUE — = = = <3 Ae KHF 5 12 72
1
5 SPI_DESCRIPTOR_OVERRIDE_L 1
1
———ﬁ = TICAL = Y = = PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
/=P avE CR{ f 1720w L If high, ME is disabled. This allows for full re-flashing of SPI ROM.
& Nex - NC ¥4 %Oéiﬂz 20PPM—6DF 0201 €3}9216 SMC controls strap enable to allow in-field control of strap setting.
X EZE; c - - - 5 Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.
NC N 3.20X2.50MM-SM1 1?20W
Cl916 m b
6 .8PF 2
112 PCH_CLK24M_XTALIN gy :: 72
11 0
Tl VCCST (1.05V SO0) PWRGD
= CoG
0201
PCH 24MHz Outputs a4 470 3 0 3y, -BR3VI_SS PP1VO5_S0 g0 11 1s 16 7 53 70 0 0
R1927 — LPC_CLK24M_SMC 12 36 e 22 1
LPC_CLK24M_SMC_R 1722 2 "G CLE24M_SMC €1930: CRITICAL 1?011(931
72 3 D——"3FRCE NEAR=UD500 TANT5 75 Trm LoD 7 e o0 72 0.1UF —— Ul1l930 5%
1720w 185 2 74AUP1G09 Lrzow
X5R-CERM o SOT891
Prii! R1926 6201 i 2201
2 LPC_CLK24M _LPCPLUS R 1732 2 LPC_CLK24M_LPCPLUS 4 68 72 o1 % 17 16 _ALL_SYS_PWRGD 2|n v| 4 CPU_VCCST_PWRGD 516 70
1720w o o 5610 5 y—BM_SLP_S3 L. 1l
201
NC ¥—=2Nc
GND
= B
—
PCH PWROK G ation
ener 10 — _PM_PCH_PWROK B
516550 3 a7 36 3 33 39 17 PP3V42 G3H I~ ou PCH_PWROK mm wor
MARE_BASE-TRUE
srulif#H5]§-RRIV3 SO 1 C1950 ™
1 100'151UF
536 R191%9< PR p— NO STUFF WF: Do we need this?
) 0201 R1963%*| |[°R1960 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
1/20W
201 = 52 8% 19750480 1 XTAL, 25MHZ , 20PPM, 12PF, 3.2X2.5X.6MM, 85C Y1905
2 1/20W 1/20W CKPLUS_WAIVE=UNCONNECTED_PINS
NO STUFF s 74LNcagosaT/s505 0261, [ |, 5501 .
1 B—
2 R1951 61 26 17 16 (Ey—ALL_SYS_PWRGD 301950 . . M S0 PGOOD . 74LVC26086T/5505 R1962 gﬁmc N SEER T T Y S YFITE | A
0 5 ' » 3 1K . ]
.. SYS_PWROK_R PM_PCH_SYS_PWROK 1 16 26 72
s+ U SRUVR_READY LA CPUVR_PGOOD_R o J NOR]S-'EUsF]F-‘l .| 1950 SYS_PWRO VW2 CH_SYS_PWROK pypy 25 1 26 Chipset Support
T o8
s 17 o y—CPU_VR_READY 17700 a ook 1/%ow
0201 /20w 4 201
4 : CKPLUS_WAIVE=UNCONNECTED_PINS
= 201Z - -
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NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
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GreenCLK 25MHz Power

Platform Reset Connections NO STUFF
R2040 ;408
Unbuffered w502 3 19 30 15 PP3V3_S3 LAAA2 — PP3V3_SSRS3RS0_SYSCLKGEN 1 s s BUEREYp FRAVISO
R2081 4 — 27 48 33 45 a2 a1 40 35 38 37
33 1750w ) PP3V3_S5RS3RS0_SYSCLKGEN ,, 5,
161512 (wy—ELT RESET L AN\ LECPLUS _RESBT L oD « o 0301 MIN-NECK—WIDTH=0:3 MM
+aow R2071 NO STUFF MAKE. BASBLTRUE
201 0 R2041 R2015’
CA9557D_RESET_ L
A% £ oD D s PPV SO L0, R2041/2 should be stuffed for 100K
1/20w PRuLsLLREYY — NA[v GreekCLK A or B depending on S2 rail 17200
17w K
0201 R2042 should be stuffed for GreenCLK C THUNDERBOLT PULL-UP
REDWOOD RIDGE PLUG_EVENT IS ACTIVE-LOW, ALWAYS DRIVEN (PULL-UP)
R2(('))42
29 27 26 18 17 16 15 13 11 o _PP3V3_S5 1 2 MAKE_BASE
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/SZOW
MF
0201
83
§°_PP3V3 S0 Scrub for Layout Optimization
. LJ
? Red d Rid JTAG T lat
crrTICAL Buffered eawoo l4age solation
s .
: MeTivac1Gos R20072 SDCONN_STATE CHANGE Isolation TBTLC can be on when SO0 is off, and vice-versa
U2071 o PLT RST BUF L IAAAA SMC_LRESET L [T 56 Isolation ensures no leakage to RR or PCH
// 1/20m 65 65 61 63 60 42 30 37 34 20 PP3V3 Sd
3 'R2070 0501 -~ 65 20 2017 PP3V3 TBTLC
1C2071 100K
—L—0.1ur Yo 'R2032
— 108 1
RSO o 470K R2061' [*1C2060 R2062
e R20089 %2030 w2 10051%{ - 0%.%1UF 220w
- wl
1 2 AM_PCIE_RESET_L n R2£_)730]_1 DMNS5L gtyrlfssz 5201 1/23;1 2 EE%’M vec ledgl
5% K 201
= 17200 1238 ” > 2 U2060
0201 = 74LVC2607 S0 pull-up on PCH page
2012 From RR sorss To PCH
25 16 15 PCH_TBT PCIE RESET L — PCH TBT PCIE RESET 15 18 23 %2030 2 JTAG_TBT_TDO 1lia N\ 1v[6 JTAG_ISP_TDO 15
D258 TR _FCIE RESE = ESET_Jpomy SMC DME S4 DARK I, DMNSLOEVE=T SMC_PME_SDCONN [mang 1> oD
3736 29 19 _ SMC_PME_S4 DARK L — S0T-563 “w - From PCH i» oy JTAG_TBT TMS_PCH 3l2a & 2v|s ¢ JTAG_TBT TMS o :: To RR
To SMC 5> SO0 pull-up on PCH page P
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
vce and TDI as well for PCH glitch-prevention.
XDP_SDCONN_STATE_CHANGE_L 4 2 .
1o e OO} SDCO = A l NOTE: This reference schematic assumes PCH JTAG GPIOs are only used for
To PCH BYPASS_UZMOCSZ’%'%I N B[ L Thunderbolt. If other ASIC JTAG signals are wired into these GPIOs
0.1UF —— 5 different isolation techniques will likely be necessary.
6% 3T GNDNC—XNC Multi-router designs also require different circuitry.
CERM-X5R
0201 10 10 DI ZAG, ISP TCK — JTAG_ISP_TCK oo 6 10 2
Power State Debug LEDs L SDCIONN_STATE_CHANGE_RIO . e s JTAG ISP TDI __ JTAG ISP TDI e
DBGLED MAKE_BASE=TRUE —_—
(For development only) = n
PP3V3_S5 R2094 <am [D1RE BASESTRUE oD
2 0 1 o PP3V3 S5 DBGLED o o ®
VN LINE WIDTH-0.5 MM
PLACE_SIDE=BOTTOM . MIN NECK WIDTH-0.25 M
116 VOLTAGE=3. 3V
o DBGLED Pin N61 needs a TP for Power to perform iFDIM test
DBGLED1 DBGLED1 DBGLED1 DBGLED1 s Renaming the pins N61 and P61 to remove automatic diffpari property
R2090 R2091 R2092 R2093 R2095
20K 20x 201 20K 20K 16 s _TP_CPU RSVDN61 — TP_CPU RSVDN61 510
1/20W 1/20W 1/20W 1/20W _— MAKEiBA§E=TRUE
201, 201, 201, 201, 165 _TP_CPU RSVDP61 = TP CPU RSVDEGL o
DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_S0
DBGLED DBGLED DBGLED DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095
N GreEn-seuCcD-21A-2. 65V GREEN-56MCD-2MA-2 . 65V GREEN-56MCD-2MA-2 . 65V N GreEn-seHcp-21A-2. 65V GREEN-56MCD-2MA-2 . 65V 29 27 26 18 17 16 15 13 11 8 PP3V3_S5
LTQH9G-SM LTQH9G-SM LTQH9G-SM LTQH9G-SM LTQH9G-SM
PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM X PLACE_SIDE=BOTTOM
SILK_PART=S5_ON SILK_PART=STBY ON SILK_PART=S3_ON SILK_PART=SOI3_ON SILK_PART=SO0_ON BYPASS
DBGLED_S4_D DBGLED_S3_D DBGLED_S0I3_ D DBGLED_S0_D RAM COnfiguratiOn StrapS
DBGLED bl DBGLED bls DBGLED bls DBGLED bls Pull-downs for chip-down RAM systems
Q2090 [ Q2090 = Q2091 = Q2091 = NOSTUFF
DMNS5L0O6VK-7 DMNS5L0O6VK-7 DMNS5L0O6VK-7 DMNS5L0O6VK-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
ot ot Xt o 66520 18 13 prryPM_SLP_S4 L 2 SoT89l B
2 |G S T 5 |G S . 2 |G S T 5|G S . U203 4 CAMERA PWR EN - 16 15 @ XDP_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
61 60 27 26 S4_PWR_EN 53 10K 10K 10K 10K
= ) 5% 5% 5%
63 6136 29 18 13 PM_SLP S4 L Xe 120w 1200 120w 120w
68 63 61 36 17 13 PM SLP S3 L £ 201, 201, 201, 201,
36 13@ PM_SLP_SO0_L
R2830 =
1 2
Ny&
1/20W
MF
0201

ISYNC MASTER=J44 SYNC DATE=08/12/2013
—————
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20 21 22 41 55 65 73

Page Notes CPU-Based Margining

Power aliases required by this page:

—PP3V3 S3 VREFMRGN FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’'s to avoid drain glitches CRITICAL Always used, regardless
T Ten May not be necessary due to C22x0 DDRVREF_DAC of margining option. B
- =PPDDR_S3_MEMVREF CRITICAL Rlzozois 24 Y Q22257 9 g op 1}1(2221
Q2220 1 2 VREFMRGN_DQ_A EN_RC ~ s

Signal aliases required by this page:
- =I2C_VREFDACS_SCL

DMNSLO6VK-7
SoT-563

DDRVREF_DAC DDRVREF_DAC

DMNS5LO6VK~7
So7-563
3 R2223

5%
1/200
ur

S Ly G

3 3 PP1V35_S3
;3 CPU_DIMMA VREFDQ A_ISOL VRef Dividers ;

R2201' €2225 ! 2 piacE_NEAR-02220. 61 4mn
- =I2C_VREFDACS_SDA 201 2 -
~ — 100K 0.1Ur 138 7e 1 2 PPOV675_S3 MEM VREFDQ A
- =I2C_PCA9557D_SCL 72 7 CIN)—CRU_DIMMA_VREFDO @l TKT” 5e Jon - AVAVAY: 20 65 73
- - ) 17200 cerunon 2 E PLACE_NEAR=R2221.2:1lmm
- =I2C_PCA9557D_SDA e ion 1/200 |
201, e R2222
BOM options provided by this page: PLACE_NEAR=02220.6:2.54mm 1K
= PLACE_NEAR=02220.6: 2mm 18
- DDRVREF_DAC - Stuffs DAC margining circuit. £ P 1200
= = 1.C2220 e
CRITICAL L5 022ur 201,
N Q02260 ;3 CPU_DIMMB_VREFDQ B ISOL T,
, 6.
© DMNSLOGVK-7 DDRVREF_DAC CRITICAL xén-con R2220
k-3 1
3 R1202045 'E;ZEEngDAC MEM_VREFDQ A RC TV 132241
K | _MEM VREFDO A RC _______IAAASA— K
2 a w
(Rl w0 CPU_DIMMB_VREFDQ - T$T 1/\/\/\/2 VREFMRGN_DQ B_EN_RC ® 5 DMN5L06VK—7 ”l;w 1 3?20;«
DDRVREF_DAC . DDRVREF_DAC P SOT-563 e = uE
201
; R2202° i C2245 ¢ b3 R2243 2 Bl ace_NEAR=02260.3: 4mm
NOTE: CPU DAC output step sizes: 100K 0.1UF 2 TKTQ 1,\/\/\/2 PPOV675_S3 MEM VREFDQ B 21 65 73
DDR3 (1.5V) 7.70mV per step 5 oo < 3 mm
17200 ceruaon 2 £ PLACE_NEAR=R2241.2:1lmm 2 mm
DDR3L (1.35V) 6.99mV per step CRITICAL e o 17200 |
201
LPDDR3 (1.2V) 2.2?mV per step N Q2260 2 201 R224HZ<
DMN5LO6VK~7 = PLACE_NEAR=02260.3: 2mm 18
s0T-563 = 17200
1.C2240 e
201,
73 7 [IW)—CRU_DIMM VREFCA o T3 Te 73 CPU_DIMM VREFCA A ISOL 108,
E , 6.
DDRVREF_DAC CRITICAL bt
NOTE: CPU has single output for = 0201 R2240 .
. R2265 DDRVREF_DAC 24.9 R2261
VREFCA. Split into two Y 02265 MEM_VREFDQ_B_R 1 2 X
i 1s £ i DA 1 2 ___VREFMRGN CA A EN_RC o l 18
signals for independent DAC AN S DMN5LO6VK—7 e 1 o
margining support. When CRITICAL DDRVREF_DAC ‘/sz‘w DDRVREF_DAC P sor-563 e = i3
DAC margining VREFCA ensure . 02220 R2215" e C2265 ! E3 R2§63 220 e NEAR=02260. 6+ 4mm
VREFMRGN_CPU_EN is low DMNSLO6VK-7 100K 0.1UF o T8 Ta LAAAZ PPOV675_S3_MEM VREFCA A 20 65 73
_CPU_ sor-563 ) 13y - 003
to remove short due to CPU. 17200 CBRM-%5R 2 I_u_f’ 5% PLACE_NEAR=R2261.2:1mm £2 mm
ME 0201 20w 1
o THTa 201, e R2262
- PLACE_NEAR=02260.6:2.54mm 1K %
. . = PLACE_NEAR=02260.6: 2mm 1%
— %
DAC-Based Margining = 12260 et
——0.022UF 201,
DAC sets voltage level, PCA9557 & FETs enable outputs 73 CPU_DIMM VREFCA B _ISOL T,
2
and disables margining after platform reset. DDRVREF_DAC CRITICAL Eg‘;c“” R2260
24.
OMIT R1202025 'E;ZRZESELDAC MEM_VREFCA_A_RC LAN /\9 2 y
PP3V3 S3 R2218 I 2 VREFMRGN CA B _EN RC o a
R SHORT NV 5 DMN5LO6VK-7 120w 1
I_/vv\/_ PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC o DDRVREF_DAC x soT-563 ME =
— 172 = 201
TR e 3 R2207" 2285 Ll R2283 :
NONE VOLTAGE=3. 201 0.1UF “ TKT’: 2
oz DDRVREF_DAC DDRVREF_DAC 100K - 1UF IAAAZ 21 65 73
£ -
C2200 * 1 C2201 17200 corunon 2 2 PLACE_NEAR=R2281.2:1lmm
2.2UF —— 0.1UF bl 0201
200 — 0% 201, e R2282"
6.3v 6.3v
CRITICAL 1K
T T e crimion, e + S o
s %
C = = { ) 1 c2280 v
) DDRVREF_DAC —— 0.022UF 201,
63 39 19 16 14 SMBUS_PCH_CLK SCL. U2200 VOUTA[L VREFMRGN DQ A R2226 332 1,\/\/\/; VREFMRGN DQ_A RDIV R22x6 pin 2: T 108
i 4 D Msop Te 1/z20w M 201 2 8
63 39 15 16 14 SMBUS _PCH_DATA 7spa S vours|2 VREFMRGN DQ_B R2246 332 L AAA A VREEMEGN DQ B RDIV PLACE_NEAR=Q2225-1:2.54mm 0201 R2280
38 4D n Te 1/z20w W 201 PLACE_NEAR=02265.4:2.54mm 24.9
0 = MEM_VREFCA_B_RC AAA
0 g vouTclt VREFMRGN CA_AB R2266 332 1 2 VREFMRGN CA_ A RDIV PLACE_NEAR=02265.1:2.54mm
Addr=0x98 (WR) /0x99 (RD a I VNV T - 120w
T=0%98 (WR)/0x39 (RD) 10021 vouTpls VREFMRGN MEMVREG R2286 332 1AAN2  VREFMRGN CA B RDIV PUACE NBAR"02225.4:2-S4mn e
Te 1/z20w W 201 201
GND
NOTE: MEMVREG and SPARE share a
DAC output, cannot enable
both at the same time!
PP3V3_S3 15 18 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 cemeion 2 o ¥ uz2204 -
"o Lo 0201 = gRUMxezs3 R2214
cemnion 2 U2201 o1 o REFMRGN_MEMVREG BUF A3y 2K DDRREG FB
PCA9557 = = — = ANNA oo
o pol sly o % ”,‘f:"” PLACE_NEAR=R7415.2:lmm
3la0 P17 VREFMRGN_DQ A EN % 201
Addr=0x30(WR)/0x31(RD) 4a1 P2|2 VREFMRGN_DQ B _EN
sla2 P30 VREFMRGN CA A EN
palu REFMRGN_CA_B_EN
ps| 12 VREFMRGN_MEMVREG EN CRITICAL
72 68 63 39 19 16 14 SMBUS PCH CLK scL P6[ 13 VREFMRGN SPARE EN DDRVREF_DAC DDRVREF_DAC
72 66 63 59 15 16 14 (ET)—SMBUS PCH DATA 2spa P74 sene R2213"
100K
THRM RESET*[15 56 - 51 U2204
% -
PAD _GND Ve Ve
- o] 201
RST* on ’‘platform reset’ so that system Bl 2 Al VREFMRGN_SPARE_BUF
watchdog will disable margining. a3 e DDRVREF_DAC
L . i = + v ‘R2217
NOTE: Margining will be disabled across all Ba o
soft-resets and sleep/wake cycles. Pins Bl & B4: 5?
. /200
s PCA9557D RESET L CKPLUS_WAIVE=unconnected_pins ;«z‘
[mevg DDRVREF_DAC 2
R2212°
100K =
e
%
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG Ve
2 W J44 SYNC DATE=08/12/2013
—————
DAC Channel: A B c c D
. = DDR3 VREF MARGINING
PCA9557D Pin: 1 2 3 4 5
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 tvi <SCH_NUM>
DDR3L assumes TPS51916 supply with 19.6k/57.6k divider Apple Inc. .
o
inal val . DAC: Ox2E. . DAC: 4 1.2 DAC: D 1.34 DAC:
Nominal value 0.600V (DAC: O0x2E.5) 0.675V (DAC: 0x34) 00V (DAC: 0x5D) 343V (DAC: 0x68) ® <E4LABEL
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 <BRANCH>
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) +82uUA - -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 3.53mvV / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 19 OF 78
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J 65 55 412221 20 10 1 PP1V35_S3 1265 20 19 PPOV675_S3_MEM VREFCA A 12 o555 a1 22 21 20 10 1y _PP1V35_S3 1365 2010 PPOV675_S3_MEM VREFCA A
s 45 65 20 15 _PPOV675_S3_MEM VREFDQ_A s 25 65 20 10 _PPOV675_S3_MEM VREFDQ_A
('6‘23707 1 %243727 1
.47UF .47UF
22{‘] ~|CO| =[OV N|OV | N[OV N[O >[N0 OV OV ! — 22{‘] |00 ||V N |OV | [N|OY N[O |0V |0 © —
CERM-X5R-} 2 <|<|olo|almfmimizl  m|a|o|K| K|z Z(Me = m| C23081 1C2309 CERM-X5R-} 2 <|fojo|alm|mm|| @|lalok|xizz|Me = =] C23281 1C2329
201 5. 0470F —— - 0.0470F 5ot o9.0470F == = 0.0470F
L
V50 PRl BT i V50 PRl R T SDRAM BYPASSING (NOTE: 4X 2.2UF AND 6X 0.1UF PER|CHIP)
= 201 201 = 201 201
7 66 2 20 MEM A A<0> N3 a9 U2300 E 5 1ale 76622 20 MEM A A<0> N3 lag U2320 £ F | 31c
73 66 22 20 MEM_A_A<1> g; A14GB—DDR3L—F%8AOO—256MX16 g NC 73 66 22 20 MEM_A_A<1> g; A14GB—DDR3L_F%8AOO_256MX16 g NC PP1V35_| 1719 20 21 22 41 55 65 73

7366 2220 MEM A A<2> P3lap = 7366 22 20 MEM A A<2> P3lap =
s o6 2220 MEM_A_A<3> N2 |3 MT41K256M16HA-125:E I (L8 ne 15 o6 2220 MEM_A_A<3> N2 |3 MT41K256M16HA-125:E "l (L8 Ne D
7366 22 20 MEM A A<d> P8lag OMIT_TABLE MY e 73662220 MEM B A<a> P8 lag OMIT_TABLE MY ne C23001 C23011: C23101 C23111 C23201| C23211 C23301 C2331:
73 66 22 20 MEM_A_A<5> P2 [as 7366 22 20 _MEM_A_A<5> P2 [as 2-22%{’—— 2-2211{3@:: 2-2211{3{’:: Z-Z%E&’:: Z-Z%E&’:: Z-Z%E&’:: 2-2211é§’:: 2-2211é§’__

75 66 22 207 MEM_A _A<6> RBlp6 pool E3 =MEM_A_DO<0> 75 66 22 20 7 MEM_A_B<6> RB lag pool E3 =MEM_A_DO<16> , x5R-CERM 2| xsR-cERM 2| x5R-CERM 2| xSR-cERM 2| xSm_cERM 2| xSR_CERM 2| xSR-cERM 2| xSR-cERN 2
7366 22 20 _MEM_A_A<7> R2|a7 poi| F7 =MEM A DO<1> ., 25 66 22 20 _MEM_A_A<7> R2[a7 poil F7 =MEM A DO<17> 402 402 402 402 402 402 402 402
73 66 22 20 MEM A A<g8> T8 |ag poz2| F2 =MEM_A_DO<2> ., 366 22 20 _MEM_A_A<8> T8 |ag po2| F2 =MEM_A_DO<18> ,
73 66 22 20 _MEM_A_A<9> R3 | a9 po3| F8 =MEM_A_DO<3> , 73 66 22 20 _MEM_A_A<9> R3 | a9 po3| F8 =MEM_A_DQ<19> ,
73 66 22 20 _MEM_A_A<10> L7 | a10/ap po4| H3 =MEM_A_DO<4> ., 75 66 22 20 _MEM_A_A<10> L7 | a10/ap po4| H3 =MEM_A_D0<20> 4, 1 1 1 1 1 1 1 1
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13 66 22 21 _MEM_B_A<12> N7 [ a12/pcx poe| G2 =MEM_B_DQ<38> , 13 66 22 21 _MEM_B_A<12> N7 [ a12/c* pos| G2 =MEM_B_DOQ<54> ,
73 66 2221 MEM B _A<13> T3 |a13 po7| H7 =MEM_B_DOQ<39> , 73662221 MEM B _A<13> T3 |a13 po7| H7 =MEM_B_DO<55> ,
73 66 22 21 _MEM B A<14> T7 |a14 pos| D7 =MEM B_DQ<40> , 23 66 22 21 _MEM B A<14> T7 |a14 pos| D7 =MEM B_DQ<56> ,
pgo| C3 =MEM_B_DQ<41> ,, pgo| C3 =MEM_B_DQ<57> ,,
s 66 22 22 MEM B _BA<OM2 | pao poio| C8 =MEM_B_DOQ<42> ,, s 66 22 22 MEM B _BA<OM2 | pao poio| C8 =MEM_B_DOQ<58> ,,
s 66 22 217 MEM B _BA<IN8 |pa; po11| C2 =MEM_B_DQ<43> ,, s s 22017 MEM B _BA<1N8 |pp; po11| C2 =MEM_B_DOQ<59> ,, —
73 66 22 21 MEM_B_BA<2M3 | pap po12| A7 MEM_B_DQ<32> ; & o 75 1366 22 21 MEM_B_BA<2M3 | pp, po12| A7 =MEM_B_DQ<60>
po13| A2 =MEM_B_DQ<45> , po13| A2 =MEM B_DOQ<61> ,
73 66 22 21 - _MEM_B_RAS LJZO RAS* po14| B8 =MEM B_DQ<46> ., 23 66 22 21 » _MEM_B_RAS LJZO RAS* po14| B8 =MEM B_DQ<62> ,
726622 7 MEM _B_CAS_TK3] cas« po1s| A3 =MEM_B_DQ<47> 736622 21 7 MEM_B_CAS_TK3] cas« pois| A3 =MEM_B_DQ<63> ,
2366 22 207 MEM_B_WE_T L3 yex 7662227 MEM B WE L L3 e«
togs| F3 MEM_B_DOS_P<6>; ¢ 75 Loos| F3 =MEM_B_DOQS_P<6> ,
75 22 7 MEM_B_CLK_FROPrk Lpos+|,G3 MEM B _DOS N<6> ;¢ 7 7522 21 o _MEM_B_CLK_FRPck Lpos*[sG3 =MEM_B_DQS_N<6> ,,
7322 217 MEM_B_CLK Prk* 7322 217 MEM_B_CLK Pek*
ubos| C7 =MEM_B_DQS_P<5> ,, ubos| C7 =MEM_B_DQS_P<7> .,
222017 MEM_B_CRE<®9 | ckp upgs+|;B7 =MEM_B_DOS_N<5> ,, 32 21 MEM_B_CKE<GO89 | cxe upgs*|;B7 =MEM_B_DOS_N<7> ,,
73222107 MEM B _CS L. cs* 7322217 MEM_B_CS I cs*
732221 MEM_B_ODT<G$ | opr zou| E7 32221 MEM_B_ODT<G$ | opr zou| E7 = =
D3 D3
UDM! UDM!
MEM B_20Q<2%.8 |59 MEM B_20<3%8 | ;9 DDR3 SDRAM BANK B (RANK 0 )
H H
R2540 | = = 3 MEM _RESET2Qreser R2560 | == i3 MEM RESET2%rese+ Apple Inc <SCH_NUM>| D
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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.

73 65 55 41 22 21 20 19 17

73 68 65 55 22

PPOV675_S0_DDRVTT
PP1V35 S3

MEM_ODT: PU

36
73 20 MEM_A_ODT<0> LAAN 22—
D —(Connects to DRAN)
MAKE_BASE=TRUE MEM_ODT:CPU MEM_ODT:CPU R
R2780 R2781 Erat
.00 36
66 7 MEM A ODT CPUO 1 2 1 2
D onnects to cro VWV
1% 5%
1/20W 1/20W
PLACE_NEAR-00500.ap32s8m1 B, e

MEM_ODT: PU

732 MEM B_ODT<0>
D (Connects to DRAM)

P MEM B_ODT_CPUQ
D (Connects to CPU)

R2792
36
1 2
MAKE_BASE=TRUE MEM_ODT:CPU MEM_ODT:CPU i
R2790 R2791 Erit
.00, L 36,
1% 5%
1/20W 1/20W
PLACE_NEAR=U0500.AL32:8MM 0301 201

Memory Reset Pull Up

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

PP1V35_S3 17 19 20 21 22 41 55 65 73
'‘R2710
470
1%
1/20w
2201
R2711
6 6 MEM RESET HSW L 1 9 2 o MEM RESET L 20 21 70
5%
1720w NO_STUFF
oHE 1C2711
0.47UF
20

Memory Clock
Near-End Termination

Place Source C termination before first DRAM

22 20 7

22 20 7

22 21 7

22 21 7

av

2

CERM-X5R-1
201

Memory Clock
Far-End Termination

Place RC end termination after last DRAM

C2751
R2750 0.1UF
30
22 20 7 MEM A CLK N<0> 1 2 o MEM A CLKO TERM R 1|2
OD—= NV |
10%
6.3V
CERM-XSR
0201
22 20
Cc2761
R2760 0.1UF
30
22 21 7 MEM B_CLK_N<0> 1 2 MEM B_CLKO_TERM R 1|2
OD—= NV 11
10%
L3v
CERNM-XSR
o1

22 21

Memory CMD/CTL Termination

73 68 65 55 22

PPOV675_S0_DDRVTT

— Channel A

73 66 20 7 (IN)—MEM A RAS T

73 66 20 7

73 66 20 7

73 66 20

73 66 20 [TH)—MEM_A_A<0

73 66 20 (TE)—MEM_A_A

2
73 66 20 (TM)—MEM_A_A<9
73 66 20 (T)—MEM A A<]

73 66 20 7 [(TN)—MEM_A_BA<]

73 66 20 (TN)—MEM_A_A<4

73 66 20 7 [(IE)—MEM_A_A<6

73 66 20 (TM)—MEM_A_A<8

73 66 20 (TE)—MEM_A_A<10
75 66 20 [IN)—MEM A A<12>

73 66 20 (T)—MEM_A_A<1

73 66 20 (TM)—MEM A _A<11]

73 66 20 (TM)—MEM_A_A<14

73 66 20 [T)—MEM A BA<Q

7 66 20 (TM)—MEM A A<3>

73 66 20 (T)—MEM A_A<S
73 65 20 (IN)—MEM A _A<7>

1 C2710
0.47UF
20

2

RP2702 35 . .
RPZT0Z 3¢ VYV e —wom
MEM_A_CAS T. AN/
MEM A W T RPTT0Z 56 NN\ o oo © €2700
MEM A BA<2> RP2702 36 . ANAG e 2R mozos 0.47UF
RPZ703 35 oot ~
RPZ703 3¢ Vs —woror cmu-xsR-1
RPZ703 3¢ 5 Vo won
RPZ703 5, m P v TR
it i c2702 | c2703
RP2705 35, s 0;470F 0;470F
RPZT06 e VAT 7w |+ s | s
REZ706 3¢ . VYV s v won 20 201
RP2706 36 4 AN 5 5% 1/32W  4x0201 ¢
NN meror . .
c2704 €2705
RP2705 36 ’ 0.47UF 0.47UF
NN e T — i
RP2705 36 . 5 Sor R Sor o
RPZT07 3¢ VNV e —woror
RPZ707 36 m i amozor
2 TR AN Lo ©c2706 |1 ca707
O VTR o aTuE Pl
O O
"P2701 s ¢
73 20 7 (IR MEM _A_CS TL.<0 36 2,\/\/\/7 201 201
= RP270T 3¢ T e
RPZT0T 3¢ Vs —wonr
REZ707 3¢ 5 V.V, s s wwosor \ c2708
RPZT06 3¢ VWV e won o aTuE
NN merer 20
2 CERM-X5R-1
RP2704 35 s 201
73 20 7 @ MF‘MﬁAi(“KF' (1) /\/v\/ = Ve xo3oT

av
CERM-X5R-1
201

Memory CMD/CTL Termination - Channel B

73 68 65 55 22

PPOV675_S0_DDRVTT

RP2722

1 C2730
0.47UF
20

MEM B RAS L 36 4 s
Teent MEM B CAS L RPZT2Z 3¢ VWV —womr
73 66 21 7 @_
I Gy RPZ727 35 m TS A o : 2720
B MBM B BA<as RPZTZZ 3¢ N\ u o 0 470F
75 66 2 MEM B A<0> RP2730 36 4 s 5e 1/320  axo201 o
73 66 21 MEM_B_A<2 RP2730 363 AN 6 5 1/320  axo201 201 !
e D e RPZ730 5, m T e
e D e RPZ730 36 T o §
o == NN 75 awozor
1.Cc2722 1.C2723
9074701“ 9074701“
5 5
73 65 21 [T MEM_B _A<10 RP2725 36 4,\/\/\/5 5 4V ) . 4V )
o RP2724 5% 1/32W  4X0201
73 66 21 [T MEM_B_A<4 36 3 /\/\/\/ 6 201 201
73 66 217 MEM B A< RP2724 36 » AN 2T e
o D e n nces L B TR NN
oD Sv 1732w axoz01 L c2724 1 2725
0.47UF 0.47UF
2 2
73 66 21 MEM B A<12 RP2725 36 2 7 2 v 2 v
o == RPZ725 A e v e : 1
73 66 21 7 IR MEM_B_BA<1 36 1 /\/\/\/ 8 201 201
73 66 21 MEM_B_A<1 RP2726 363 6 5% 1/32W  axo201
m == RP2726 AAAS I VT
73 65 21 [T MEM B _A<11 RE77o 36 2,\/\/\/7
T 1/32
75 o 2 [y MEM B _A<14 726 36 AN v axoz01 1C2726 1 C2727
Sv 1733w ax0201 0. 470F 0 470F
S S
CERM-X5R-1 CERM-X5R-1
73 217 MEM B _CS_T.<Q. RP2720 36 3 s 201 201
I == RPZ720 NN\~
73 66 21 [(IR)—RMEM_B_BA<Q. 36 2 AN\ 7
N~ G RPZTZ0 56 N\ u o e o
73 66 21 MEM_B_A<S5: RP2726 364 AAAS 5S¢ 1/32W  axoz01 102728
| G ———— RP2724 36 . P VEF B TTET o Ao
i = = N7 meror 30
2 CERM-X5R-1
301
RP2728
MEM_B_CKE<0> 36 1 3
[ = NN 75w
2

av
CERM-X5R-1
201

MEMORY RPACK SPARES

RP2704
2 36 7
NCX—\/\/\/—XNC

5%
1/50w
ax0201
RP2704
1 36 8
NCX—"\N\\—XNC

5%
1/320
4%0201

RP2701
1 36 8
NC X¥— AN\ —XNC
55
1/320

4%0201
RP2704
3 36 6
NCX—"\/\/\/—XNC

5%
1/320
4%0201

22 7 [IN)—NC _MEM A _CS L1

MAKE BASETRUE _NO_TEST=TRUE
NERERTR T LY 22

NC MEM A CKE1

MAKE BASETRUE NO_TEST=TRUE
7

22

22 7 [IN)—NC_MEM A CKE]

22 7 [I)—NC_MEM A _A1S

MAKE_BASE=TRUE _NO_TEST=TRUE
NC_MEM A _A1S 722

RP2705
3 36 6
NCX—\/\/\/—XNC
.

s
1/320
4%0201

RP2725
3 36 6
NCX¥—AN\—XNC

5%
1/320

4%0201

RP2728
36

NC>(—3’\/\/\/6—)<NC
s
1/32w

4%0201

RP2728
36

4 5
NCX—"\/\/\—XNC
53
1732w
4%0201
RP2720

A 36
NCX—ANA~—XNC
53
1/32w
4%0201
RP2728
2 36 7
NC X—\\/\—XNC

5%
1/320
4%0201

MAKE_BASE

RU

22 7 [IN)—NC_MEM B A1S

NECMEM B OALS

NO_TEST=TRUE
22

MEKE BASE=TRUE
NC MEM B CS

NO_TEST=TRUE
L1

22 7 [IN)—NC_MEM B CS L1

MAKE BASE=TR

F.
B _CKE

7 22
NO_TEST=TRUE
7 22

22 7 m NpiMF'M7R7PKF1 NC ME] 1
=Tmc DATESoL os Tory A

lSYNC MASTER=J44 YOT\]AS—4GB
——
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68

u p—BCIE_TBT R2D P<0> 2 e
< < 0 < SOO?UF 105 X5R-CERM 0201 Les PCIE TBT R2D P<0>

CRITICAL
OMIT TABLE

AB9

U2800

PERP_0 PETP_0
<0> AA10 - AD7 <0>
B PCIE TBT R2D C N<0> C2801 : , 706s PCIE_TBT R2D_N<O0 PERN_0 REDWOFOCEGARIDGE PETN_0 70 PCTE_TBT_D2R_C_N<O0 c2841 PCIE TBT D2R N<0> oo
0.1UF 10% X5R-CERM 0201 (1 OF 2) 0.1UF 10% 16V
PCIE_TBT R2D P<1> 2802 2842 PCIE_TBT D2R P<1>
e < < c 8001U1:' Tk emmr T LA P IE_TBT_ R2D_P<1> AA12 |pERp_1 PETP_1| AD PCIE_TBT_D2R_C_P<1> c 80 1UF 5% 15C XSR-CERM 0201 oD 0 70
S PCIE_TBT_R2D_N<1> AB13 AD11 § PCIE_TBT D2R_C_N<1> :
70 68 14 PCIE TBT R2D C N<1> 2 e e BC N PERN_1 PETN_L 4 BC cn 2843 :]|> IE_TBT D2R N<1> 1468 70
0.1UF 10% X5R-CERM 0201 g 0.1UF 16V XS5R-CERM
]
<2> <2>
e @—-——*—”CIE TBT R2D € Pe2 C280021UF1’ o+ crmro7oT L4 PCIE_TBT R2D_P<2> AB15 |pERp 2 Q0 PETP 2| AD13 ¥ PCIE_TBT_D2R_C_P<2> |—|C2804ilUF1, 0% IfsCIE TBT DZR B<2 wes e D
. <2> AAL6 AD15 78 <2> 1
10 6 1 y—BCIE_TBT_R2D_C_N<2> C2805 :.||: 79 s PCIE_TBT_R2D_N<2 PERN_2 m PETN 2 8 PCIE_TBT D2R_C _N<2 Cc2845 PCIE _TBT D2R N<2> 14 7o
0.1UF 10% XS5R-CERM 0201 U 0.1UF 10 16V X5R-CERM
A
<3> <3>
7069 14 @——————'PCIE IBT RZD C D=3 C280016UF1, l—'—“’—|zm o748 PCIE_TBT R2D_P<3> 2218 [pprp 3 pETP_3| AD17 8 PCIE_TBT_D2R_C_P<3> ,—|C2804?UF’, Iﬁm—m—m PCLE IBT D2R P<3 e 7
2 <3> AB19 AD19 28 <3> 1
70 e 1o y—BCIE_TBT R2D_C N<3> C2807 :]|: gy o PCIE_TBT R2D_N<3 PERN_3 PETN_3 » DCIE TBT DIR C N<3 Cc2847 BCIE TBT D2R N<3> pm . a0
0.1UF 10% X5R-CERM 0201 0.1UF 10% 16V
1 18 PCH _TBT PCIE RESET L PS5 [pERST 0D N RSENSE| U20 TBT RSENSE
4
2 D TBT _PWR_ON_POC _RST L. R4 [pwrR ON_POC_RSTN RBIAS| W20 TBT RBIAS 1R2855
1K
45 24 23 10 1 _PP3V3_TBTLC TP_TBT_MONDCO AD23 Jyonpco AD1 0w o5 2423 10 17
_ MIT TP_TBT_ MONDC1 AC24 . . . . TUFF
Ol ! : . MONDC1 rsvo(| s 2%1 Security strap setting is XORed with lNO STU
BYPASS=U2890:2mm R2815 DEBUG: For monitoring current/voltage : : . _ R2867 _—
NN C28901 R2892!| |'R2893 NOSTUEF TBT_MONOBSP w18 hyononse 1 bit in the flash, so the active-level 10K
R2890 R2891 1105 33K 323K NONE TBT MONOBSN W16 |mononsy = ] depends on the code in the flash. o
3. 3I§ 3.3K 9% 5 17288 5%, NONE _ X . Tock Used for straps in host mode If str \= bit then rity i nabled? MF
17238 3720w &y CRITICAL uF on 02012 | pEBUG: FT"gT“‘;;;;m“qu s an7 Q PcIE_RST 0 N[ W6 TP _TBT PCIE_RESETO_L strap f= bt en security 1s enableds a2
201 201 . -
2%{2 21%1 ®| OMIT TABLE 012 220 """ —Gse BAS GND Ball for THERM DN THERMDA H PCIE_RST_1_N| AB3 TBT DFT STRAP 1
= <cT = PCIE_RST 2 N TBT ROM_SECURITY_ XOR
= TBT_SPI_MOSI An2 _RST_.
(TBT_SPI_MOST) 5 Ipr/100_ DO/TO1| 2 (TBT SPT MISO) o TBT zPI Mcl)zo v3 :ié PCIE_RST_3 N V1 TBT DET STRAP 3
. _RST_3_]
= U2890 - . TBT _SPI_CS L 5 [gp cs N
(TBT_SPI_CLK) 6 |cLk  AmpTT . TBT_SPI_CLK U8 [pp_crk PCTE_CLKREQ_OD_N| V3 TBT_CLKREQ_L oD = 'R2861 |'R2862 |'R2863
W25X40CLXIG - 10K 10K 10K
(TBT _SPI_CS L) 1dcs? 5% 5% 5%
- - = USON w2 1/20W 1/20W § 1/20W
TBTROM_WP_L 3fwe R2829! 1 16 (ry—JTAG_ISP_TDI D1 e e 5
10K 1 OD—ITAG_TBT_TMS ABL rus AB21 _PCIE_CLK100M TBT P ? ? ?
TBTROM_HOLD_L 7 uorp+ 3% 10 1 O—JTAG_ISP_TCK 226 |rex REFCLE_100_IN_PI—"= 1w e0 70 Divides 3.3V to 1.8V C
— = 1/29m JTAG TBT TDO 06 oo REFCLK_100_IN_N| 2D21 PCIE CLK100M TBT N e 70
GND THRM_PAD 201, 18 (O] TBT_TEST EN g R28§695 1
- o —EN xTAL 25 TN| AA24 5 SYSCLK_CLK25M TBT_R 1 2 SYSCLK_CLK25M_TBT -
TBT_ TEST PWR_GOOD W8 |TEST_PWR_GOOD 25 o AB23 TP_TBT XTAL250UT 1%
XTAL_25_0UT — = 1/%ow 65 20 23 16 10 PP3V3 TBTLC
'R2825 DP_TBTSNKO_MIL_P<3> E14 AA4 TBT TM LK T 201 65 42 25 24 23
. 100 423 DPSNKO_3_P TMU_CLK_OUT; U_cC ou
§?*yzow 74 2> _DP_TBTSNKO_ML_N<3> D13 |ppSNKO_3_N NO STUFF R2880" 1R2882
R 1. DP_TBTSNKO_ML_P<2> __B16 |ppsnxo 2 » R2899'| |'R2896 100K 100K
+4 2 _DP_TBTSNKO_MI,_N<2> D15 |ppsNK0_2 N DPSRC_3_p| Al4 TP_DP_TBTSRC_ML_CP<3> 17238 500w 1,z§§§ :{;:/fzow
B15 TP_DP_TBTSRC_MI, CN<3>
74 2 DP_TBTSNKO_ML_P<1> 18 |ppsnko 1 P E DPSRC_3_N 2, R 201, ,201
= 74 2 _DP_TBTSNKO_MIL,_N<1> D17 [ppsNko 1 N o DPSRC_2_p| Al2 TP_DP_TBTSRC_MI, CP<2> e s
A pPSRC_2_N| B13 TP_DP_TBTSRC_MI, CN<2> 2 2» _TBT_DDC_XBAR_EN_L
_DP_TBTSNKO_ML_P<0> 20| 2] L L
+4 2s DP_TBTSNKO ML _P DPSNKO_0_P = o6 61 22 15 _HDMITBTMUX_SEL_TBT —
4 2 _DP_TBTSNKO_MI,_N<0> D19 |ppsNko_0 N DPSRC_1_p| ALO TP_DP_TBTSRC ML_CP<1> TBTDP_AUXIO EN
s DPSRC_1 N| B11 TP_DP_TBTSRC_MIL_CN<1> 27 26 23
7125 DP_TBTSNKO_AUXCH P G4 IppSNKO_AUX_P E — = ., _DP_TBTSRC_HPD
. DP_TBTSNKO_AUXCH_N G2 |ppsnko_AUx_N DPSRC_0_p| A8 TP_DP_TBTSRC_ML_CP<0> PP3V3_TBTLC ., 10 2 24 o
KO A lin e DE_LBZIONRD AVRCH N =2 _AUX_] o _0_
PO (2:8;:gup J DP_TBTSNKO_HPD ABS5 |bpSNKO_HPD A DESRC_0_N-E2 LE_DE_TBEISRC_ML_CN<0> R2832' Rgs83
<0> <0> » ’ —
7 s my—DB_TBTSNKO_ML_C_P<0> C 2 1U£ : +—re—DE_TBTSNKO_ML_P<0 T Lo} A — TP DP TBTSRC AUXCH CP R2878" R2879 100K g%%()OK
. X5R-CERM 1 <3> E6 - . J2 1/20W 1/20W
s DP_TBTSNKO_ML_C_N<0> C2821 .|| DP_TBTSNKO_ML_N<0> ., -, R2830 72> DP_TBTSNK1 ML _P<3 DPSNK1 3_P DPSRC_AUX_N TP _DP TBTSRC AUXCH CN 100K 100K A ¥
108 16V 0201 100K 74 2 _DP_TBTSNK1 MI, N<3> D5 |ppSNK1_3_N 5% 5% 2 2
0.1UF !l x5r-cErM 1258 DPSRC_HPD_OD| AC2 DP_TBTSRC_HPD 23 1728w 1720w
s DP_TBTSNKO_MIL_C_P<1> C2822 :||: DP_TBTSNKO ML_P<1> ,, ., A 72> DP_TBTSNK1 ML _P<2> E8 lppsnk1_2_p 201,(  [p201
T0% 16V 020 2 7125 DP_TBTSNK1 ML _N<2> D7 IDPSNK1_2_N <L
0.1UF || 333 k2w GPIO_2/TMU_CLK_IN/AC_PRESENT| U2 TBT_GPIO2 PP3V3 S4 TBT =
s DP_TBTSNKO_ML_C N<1> C2823 : : DB TBTSNKO_ML_N<1> ., 1 4 2» _DP_TBTSNK1_MI, P<1> E10 [ppswk1 1 GPIO_3/FORCE_PWR| L6 TBT_PWR_EN am sz 2s 2020 S22V 92 IB2
0.1UF | | $23_ 1% = 74 23 _DP_TBTSNK1 MI, N<1> D9 ppSNK1_1_N GPIO_4/WAKE_oD_N| HS SMC_PME_S4_DARK_L o 15 36 37 NO STUFF No sTurF| B
v7 TBT PLUG_EVENT L
DP TBTSNKO ML p<2> 2824 DP TBTSNKO MI P<2> DP TBTSNK1 ML P<0> E12 GPIO_5/CIO_PLUG_EVENT_N/HV_Ok op| Y7 TBT CIO_PLUG _EVENT L gy s 10 72 1 1 1
- p—DE_TBISNKO ML, C P<z> C2824 || or | T SNEQ = R I oo poprewaor GPT0_6_0D/C10_spA_oD| Y1 HDMITBTMUX SEL_TBT e us 2s ot o6 R2884') R2885'| |'R2886
ERM 74 23 [DPSNK N - - -
0 7 TBT_GPIO7 o =)
o DP_TBTSNKO_ML_C_N<2> C2825 DP_TBTSNKO_ML_N<2> GF10_7_OD/CI0_SCL_OD 3 % g
" 0 lUF 0T Tev oz " 74 2> DP_TBTSNK1 AUXCH P H3 [DPSNK1_AUX_P GPIO_8/EN_CIO_PWR_OD*| V7 TBT_EN_CIO_PWR_L oD = 1/200 /200
: HoR-cER 7 2 DP_TBTSNK1_AUXCH N B1 IppSNK1_AUX_N GPTO_9/SX_CTRIL_oD*| M7 TBT_ BATLOW_L am = 20tz 2200
7 s (my—DP_TBTSNKO_ML_C_P<3> C2826 :||: DP_TBTSNKO_ML_P<3> ,, ., DP TBTSNK1 HPD va GpIO 14| T1 TBTDP_AUXIO_ EN BUD o5 2 o1 2
0.1UF | I £33 &y ©2° ¢ CU—e DPSNK1_HPD Gp1O 15 T3 TBT_DDC_XBAR_EN_L D = = 26 2 _TBT_A_DP_PWRDN
7 s (ory—DP_TBTSNKO_ML_C_N<3> C2827 :||: DP_TBTSNKO_MIL_N<3> ., ,, ) 2 22 _TBT_B_DP_PWRDN
0.1UF | I 338 ctow °%° R2 18030% 74 68 TBT_A_R2D_C P<0> G24 [pA CIO0_TX_P/DPSRC_0_P PB_CIO2_TX_P/DPSRC_0_P| R24 TBT_B_R2D_C_P<0> Uy 27 68 7 26 25 23 .LBT A HV EN
2828 123y 74 68 TBT A R2D C_N<0> E24 |pa CTO0_TX_N/DPSRC_0_N PB_CTIO2_TX_N/DPSRC_0_N| N24 TBT_B_R2D_C_N<0> oD 27 6 7a 28 27 22 .IBT_B_HV_EN
DP_TBTSNKO_AUXCH Cc_P C e DP_TBTSNKO_AUXCH_P
e 0.10F W——U “ 201, 74 68 26 TBT A _D2R_P<0> G22 |pa_CIOO0_RX_P PB_CIO2_RX_p| R22 TBT_B_D2R_P<0> Vesu ETRN R2888! 1R2887
S = <0> E22 N22 <0>
7 1@y DP_TBTSNKO_AUXCH_C_N Cc2829 . DP_TBTSNKO_AUXCH N ,, 7 o0 20 D—LBT_A_D2R_N<0 PA_CIO0_RX N PB_CIO2 RX N IBT_B_D2R _N<0 s ERURE 10K 10K
0.1UF | 338 1%y °%° = 26 TBT_A_CONFIG1_BUF Pl lpA CONFIG1/CIO_0_LSEO PB_CONFIG1/CIO_2_LSEO| D3 TBT_B_CONFIG1_BUF 27 1/zg§ 37200 =
26 TBT A CONFIG2 RC K5 |pA_CONFIG2/CIO_0_LSOE PB_CONFIG2/CIO_2_LSOE| M1 TBT B_CONFIG2 RC am e 201 201
SNK1 AC Coupling NOTE: The following pins require testpoints: ’ ’
<1> L24 W24 <1> ° ‘
e DP TBTSNK1 ML C P<0> C2830 DP_TBTSNK1 ML_P<0> ., . 74 68 A _R2D_C_P<1 PA_CIO1_TX P/DPSRC_2_P PB_CIO3_TX_ P/DPSRC_2_P TBT_B_R2D_C_P<1 U 27 5 7 0 - GPIO 13 _ GpPIO 15
lUF 10% Loy 020 74 68 A_R2D_C_N<1> J24 |pa CIO1_TX_N/DPSRC_2_N PB_CIO3_TX N/DPSRC_2_N| U24 TBT_B_R2D_C_N<1> o B 1 - ep1o 1 s _ epIo 11 1
7 o [y DP_TBTSNK1_ML_C_N<0> C2831 : - DP_TBTSNK1 ML_N<0> i es 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 XSR-CERM e A_D2R_N<1> 322 pa_cT01 RX N PB CcI03 RX N| U22 __ TBT_B_D2R_N<1> ame e 3 - GPIO_3 11 - GPIO 0
e DP_TBTSNK1_ML_C_P<1> C2832 DP_TBTSNK1_ML_P<1> ., ,, A_LSTX N8 lpA_LSTX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO| M5 TBT_B_LSTX oo 4 - GPIOS 12 - GPIO_12
10% 15v 020 - — = — — = 5 - PCIE RST 1 N 13 - GPIO 10
lUF X5R-CERM '_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
e DP_TBTSNK1_MI_C_N<1> C2833 DP_TBTSNK1_ML_N<1> ,, ., ; - PTE RS 1s - TR LS™X
I 0. 1or | ML, o0 e TBTPA ML _C_P<1> 216 |pa ppsrc_1_p o) pe DpsRC 1 p[ 220 DP_TBTPB ML _C_P<1> ey, - PCIE_RST_ - PBLS
TBTPA_ ML <1> B17 EH B21 DP_TBTPB_ML <1>
7 o qpy—DP_TBTSNK1_ML_C_P<2> C2834 :||: DP_TBTSNK1_ ML_P<2> ,, ., 7 CN PA_DPSRC_1_N & PB_DPSRC_1_N CN oD+ 7 — ] I\
C2803;%UF x8R-crru 020 M TBTPA MI_C_P<3> 18 |pa ppsrc_3_p I P DPSRc_3_p| 222 DP_TBTPB ML_C_P<3> oo, . S SYNC DATEZ08/12/201L3
e s DP_TBTSNK1_MIL_C_N<2> ' DP_TBTSNK1_ML_N<2> ,,,, e TBTPA_MIL,_C_N<3> B19 |pa DPSRC_3_N PB_DPSRC_3_N| B23 DP_TBTPB_ML_C_N<3> oD 7 7
o tor | Mgy o Thunderbolt Host ( 1 of 2)
DP_TBTPA_AUXCH_C_P L4 |pa aux P pB_AUx p| K3 DP_TBTPB_AUXCH_C_P [
DP_TBTSNK1 ML P<3> 2 i NI DP_TBTSNK1_ML_P<3> e = o < H M>{| D
e X _ML_C 336 |y BB " e Db TBTDPA AUXCH C N L2 | aux_x B_aux_ x| KL DP_TBTPB_AUXCH_C_N aD Apple Inc. . SC L
7 o my—DP_TBTSNK1_ML_C_N<3> C2837 .|| DP_TBTSNK1_MIL_N<3> ,,,, : my—DP_TBTPA_HPD M3 [pp ppSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD am- ) <E4LABEL>
0.1UF I 38k k2w °%° NOTICE OF PROPRIETARY PROPERTY:
TBT_A_HV_EN RS F1 TBT_B_HV_EN
. TRT A_CTO_SEL 52 lozo to/en oo Sei/iri  Gpio 11/es efo Set/mesi| 52 TRT B_CTO_SEL gD iz syroimrion covau wEery 1o e <BRANCH>
i e DP_TBTSNK1_AUXCH c_ P C2838 :||: DP_TBTSNK1_AUXCH P ., . o3 — —CLO_! — _CTO_! s oD = THE POSESSOR AGREES TO THE FOLLOWING:
0. 107 | [ 157 020 26 22 (oo} TBT_A_DP_PWRDN GPTO_12/PA_DP_PWRDN/BYP2  GPIO_13/PB_DP_PWRDN/BYP2 TBT_B_DP_PWRDN oD 2 27 I TO MATINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 120
DP_TBTSNK1_AUXCH C_N C2839 : DP_TBTSNK1_AUXCH_N . L O REPRODUCE OF corr IT
“ “®——-———|O 1UF | [ 108 _T6v 020 “ For unused port, pull CONFIGl, CONFIG2, LSRX, HPD and CIO SEL low (10k). All other port signals can be NC. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 23
. X5R-CERM - IV ALL RIGHTS RESERVED OF 78
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Part TPS22920
n " .
- 1.05vV 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 17 15 23 24 65
Max Current = 4A (85C) U2940
OMIT_TABLE TPS22920
csp 1
o PPLVO5_TBTRDV 10 310 - o PPLVO5_TBTCIO a1 a2 R2945
MIN LINE WIDTH=0.38 MM U2800 - WIN LINE WIDTH=0.4 mm 100K
MIN NECK_WIDTH=0.20 MM si2 REDWOOD—-RIDGE Jiz MIN NECK_WIDTH=0.2 mm Bl ouT vIn| B2 5%
VOLTAGE=T.05V - VOLTAGE=T.05V. 1/200
C2900 * C2901 * C2902 * C2903 * C2904 ! C2905 * C2906 * 700 ma EDP c14 reBGA K11 C2930 * C2931 * Cc2932 * 1200 ma EDP c1 c2 e
1.0UF 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF 16 0 1.0UF —— 1.0UF —— 1.0UF 2 201
20% 208 — 208 — 208 — 208 —— 20% z (2 OF 2) = 208 —— 208 —— 20% CRITICAL
e z z z e e Egzz Egzz Egzz onie | 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
HY Ni4 a 102940 oo
18 P11 ——1.0ur — Sféffsvx 7
e 20% -
. vee1po_ctof [ 2 eV >t | sor-ses
x17 R10 0301-1 —
K19 R14 L Yot
2
X7 { [VCC1PO_RDV_DECAP T11 s )
L16 15
- — 5 AR B S Y P PRIVI S0
19 uis pREBIIRERY
19 vii
so1-563
u1s
15 ) o SVR input to RR - 1100 mA EDP 17 1=
vi7 ) B2 I 13 - TBT_PWR_REOQ_TL - = TBT_EN_CIO_PWR_T @13
e > e POC input to RR - 150 mA EDP . w0 . 02945
Pull-u on PCH page
wid VCC3P3| | na Isolated to reduce noise from SVR P (50) pag DMNS5LO06VK-7
24 _PP1V0O5_TBT Vs
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)
1.0Ur —— mis | |SyR_vec1po 2.4 W (Single-Port)
iy 2 M7 3 C2970 * C2950 * C2953 ! EDP: 1.25 A
" 0201-1 P17 H1s 1.0UF —— 10UF —— 10UF
208 —T— 208 T 29
< oo e 5 % 6% PLACE NEAR-C2953.1:1mm
2
CRITICAL w7 020121 04021 04021
L2920 a4 VCC3P3_RDV_DECAP| | 11s XW2960
680NH-30%-3.6A~35MOHM a6 nis = *
[SVR_INDO £
1900 mA EDP ) N m > _ PlVOSTBT SW B3 = R18 !
sM W10 PP3V3_TBTRDV. PP3V3_S4 TBT F
DIDT=TRUE WIN LINE WIDT! MIN LINE WIDTH=0.38 MM
Cc2923 ¢ Cc2922 ¢ Cc2921 ¢ C2920 * SWITCH_NODE=TRUE BS |SVR_AMON MIN NECK_WIDT! MIN NECK_WIDT!
R NC ¥—— NECK I NECK |
1OUF = VOLTAGE=3. 3V . . . VOLTAGE=3. 3V
ot CRITICAL 25 ma EDP Cc2980 c2981 C2960
6.3V —/— 1.0uF 1.0UF 1.0UF —— —
N D2920 a2 G20 —= 1,00 ou oUF ——
0402-1 0402-1 0402-1 0402-1 s0p-323 A24 G6 , 6.3V 6.3V
XSR =9
NSR1020MW2T1G s " 0201-1 1 0201-1
An20 21 L L
A2z n23
ans J14
= AB11 J16
AB17 720
acio K13
ac1z K21
acia K23
a
acie L12
Z
AC18 (D L20
ac20 M3
aczz M21
aca M23
AC6 ELEE—
acs N1z
21 N6 65 42 25 24 23 _PP3V3 S4 TBT
TBT "P " P r— R
87 | |lvss vss| |Ln20 72 37 36 25 17 (D SMC_DELAYED PWRGD ocC owe up eset
c10 13
c12 P21 30 20 24 18 17 3% 13 13 11 8 _PR3V3 SO ’
- s BRUBIIBERY
CRITICAL w 1 C2990
6 9 1 1 1
= : R2995 Q2995 rsa R2990 R2992 ces 0.10F
cis R12 100K , DENI006HA-3 100K 100K T 1%
e st 5% 2
c2 R16 17200 1200 17200 U2990 xeR
e SYM_VER_3 e e TPS3895ADRY
c20 R20 201, %® , 201 201, uson
c22 13 TKT Push-pull output
©» a 1 4
o2 .. = D TBT POC_RESET L - TBTPOCRST MR L ENABLE SENSE_OUT] TBT PWR_ON POC_RST L oo >
ca T21 o__TBTPOCRST SENSE 3 _|SENSE cT S TBTPOCRST CT e
c6 23 oo
cs 9 'R2991
C2995 ¢ ° C2991 ¢
D2t 22 24.9K 0.001UF
23 uie 120w sov
&4 Vi3 " i wnecem 2
F11 v21
F13 v23 o
1o v Vth = 2.508V nominal Delay = 4.04ms nominal
F17 vi1
F19 13
21 vis
23 v17
ES Y19 SYNC _MASTER=J44 SYNC_DATE=08/12/2013
w ————
) v21
£ ¥23 Thunderbolt Host (2 of 2)
- m
= <SCH_ NUM>|D
Apple Inc.
arcage
) <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 24 OF 78
IV ALL RIGHTS RESERVED
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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)

SI8409DB:
vds (max): -30V
Vgs(max): +/-12V

Thunderbolt 15V Boost Regulator

CRITICAL

CRITICAL
Vgs(th): -1.4V
312?9%3 Rds(on): 46mOhm @ 4.5V Vgs L3095
68 65 58 52 51 a0 _PPBUS_G3H BGA Id(max): 3.7A @ 70C 3.3UH-6.5A

8-13V Input - ss PPVIN SW TBTBST
Changes required

MIN_LINE_WIDTH=0.5 mm

MIN_NECK_WIDTH=0.25 mm
for 2s. lil - -

YL

PIMBO63T-SM

TBTBST_BOOST

-5 mm

Voltage not specified here,
add property on another page.

DIDT=TRUE

R30801 1 3080 © TBTBST SNS1
470K R - ~
pad R3091 1
/16 - CRITICAL
e 257 200K 5 HEHEE R3089
%2 402 1w VIN — 5 D3095
frii L 17200
TBTBST PWREN DIV _L a0z, = CRITICAL ozgfz PDS540XF
<R1> TBTBST EN_UVLO 25 |EN/UVLO SNs1| 6 v e
R3081" U3090 TBTBST_ SNS2
330K SNs2| 3
oK LT3957 XW3095
1/16W TBTBST_INTVCC 28 _|INTVCC oFN sm
ME-LF
2 3
= 56 riace neAR-c3095.1:2 ma
1 TBTBST VSNS
28 ° TBTBST_VC 30 Ive ,
R3093" Ne| 2% Ne R3095*
C3085 ! 1 C3086 1 C3087 TBTBST RT 3 RRT 33 1 C3088 137K
DMN32D2LFB4 l_ espr 49.9K e 1% —PPISV TBT 26 27 65
J2p2LERs A o e
i i - -
xsrcemn 2 ? on-cmmm - uELE TBTBST_SS 32 |g 4025 Vout = 15.47V
402 402 0402 a0z , S <Ra>
1 = ?
roxl o1 TBTBST FBX .|* c3095 Max Current 2A7
—— 33UF-0.060HM
34 _IsyNc 208 FREQ = 480KHZ
e R3092 R3094’ oge R3096'| | i
Second FET needed for = 73.2K €3092 ¢ 26.7K 't C3094 't €3089 15.8K csee
Qual-port desi 2.208 —— 0,.33uF SGND ,—GND — 1ooer NO STUFF
lual-por esigns. /. /. /16
P g ] ol 2 fraesd PR T=T= Tal<Talal = 2 2 oy C3096 ! 1.C3097 1. C3099
2402 4 402, 402 e bl el Il et el 402 402, 10UF —— —— 10UF 0.001UF
<R2> <Rb> FEVI B sov
@ ¢ X5R 2 2 s 2 X7R-CERM
UVLO(falling) = 1.22 * (Rl + R2) / R2 NECK W . 1206-2 805 4oz
VOLTAGE=0V
UVLO(rising) = UVLO(falling) + (2uA * R1) J_
SGND shorted to
UVLO = 4.55V (falling), 4.95 (rising) R Vout = 1.6V * (1 + Ra / Rb)
GND inside package, =
no XW necessary.
242y Q3088
DMNS5LO6VK-7 1
> [ sorse R3088
—| 330K
/16w
Yot frii
s "7 G|: Max vgs: 10V , 402
TBTBST SHDN_ DIV S

'R3087 5

330K Q3088

D

_‘ DMNS5L0O6VK-7
o

-

SoT-563

17 24 36 37 72

BATLOW# Isolation

03000 ) PP3V3 S4 TBT 23 24 a2 65
DMN?JEN?DZOEHFoB—g (0] ISYNC MASTER=J44 SYNC DATE=08/12/2013
SYM_VER_3 —
= ® Pull-up on RR page R
s o1 BATLOW L BT e BT BATLOW L o Thunderbolt Mobile Support

~ — TBT BATLOW L 23 25

—— MAKE_BASE=TRUE

Apple Inc.
<)

m<SCH NUM>
e

<E4LABEL

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

IV ALL RIGHTS RESERVED

NOTICE OF PROPRIETARY PROPERTY:

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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3.3V/HV Power MUX
V3P3 must be S4 to support
wake from Thunderbolt devices.
26 _PP3V3 S4 TBTAPWR
29 270018 17 16 15 13 11 ¢ _PP3V3 S5 . .
77 &8 &5 &% &3 35 56 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRITICAL s 1
287 ! 1 03281 IHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum) C3220
C?ooup + —L o 1ur IHVS3 890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0'1}?“: p— “|  srowar_mobEr-TeT MUX
208 iev xsr-cmam 2 VDD
Si3v 2 2 X5R-CERM 0201
POLY-TANT PP3V3_S4_TBTAPWR 26 GND_VOID=TRUE CRITICAL
CASE-B2-SM 603 0201 AP g
D 19 v3p3out] 18 20 MM (Both C’s) 1 U322024
[0 |Jvses 3277 1 ||: om0
65 27 25 _PP15V_TBT 12 PP3V3RHV_S4 TBTAPWR 74 68 TBT A D2R N<I1> I 0.470F | [zo2 av 201 TBT A D2R C N<1> 7 © 15 TBT A CIO SEL
—0.38 . —X5R— 74 68 TB- TB_ENA
15.75V Max )\ 6 our([1a | MIN NECK WIDTH-0.20 Mt 0 e TBT A D2R P<1> 3276 ]| SrRM-NSR-D " ENA— <4 =
7 )VHV VOLTAGE=15v LC | = 71 e TBT A D2R C P<1> TB+ AUXIO_EN| TBTDP AUXIO EN ane -
v v
C3285 ¢ 1.C3286 1Cc3211 0.47UF CERM-X5R-1 DP_PD| S TBT A _DP_ PWRDN
c3215 ¢ 1¢3210 CRITICAL ppeel B iy ek — <D~
0.1UF OUF 0.1UF C3230 L2 74 DP_TBTPA AUXCH N : |aux-
47 QoLUE N R B T, % 71 o1(QITy—-DE TBTPA AUXCH C N [ee iev 2 23
25v , 25V CD3211A0RGPR xsR_cBEM 2 2 Cimmoxsr 2 2% . Db TBIPA AUXCH G B 0.1UF KoR-cERA 74 DP_TBTPA_AUXCH_P AUX+ (1pU) AUXIO- TBT_A_D2R1_AUXDDC_N 26 74
XSR-CERM e QFN 0201 0402 402 7 BCEDy C3231 1]z (1pp) AUXIO+| 22 TBT A D2R1 AUXDDC_P 26 74
o 6’
16 |lenavy FauLTz| 4 0.1UF om-carar 25 BTy DE_TBTPA DDC_DATA 4 Ippc_paT TBT: RX_1
0201
DP_TBTPA_DDC_CLK s_|pbpc_crk
61 60 27 10 [TMy—S& PWR EN 5 |en ISET_V3P3| 8 s | TBTAPWRSW ISET V3P3 » [ C_C
25 23 (I TBT A HV_EN 11 lgv_EN ISET_ SO0 10 6e TBTAPWRSW_ISET SO 23 (U} TBT A CONFIG1 BUF 16 |cA_DETOUT CA_DET| '8 TBT A CONFIG1 RC 26
PM_SLP_S3_BUF L 17 ISET 9 TBTAPWRSW_ISET S3 C3232 1 2
61 4s 27 (I SO SET_S. = 74 23 [O)—DB_TBTPA ML C P<1> Sor eIV 74 DP_TBTPA MI,_P<1> 11 |pp+ —_—
TBTHV:P15V TBTHV:P15V 0.220F XSR 0201
GND THRM 7a 25 (T¥)—DB_TBTPA ML C N<1> 74 DP_TBTPA ML_N<1> 10 Ipp-
—FPab 12v: s R3210° 'R3211 'R3212 |—|C3233 ! |—|§ DPMLO+| 19 DP A LSX ML P<1> I
bl B B 1 I IS P bee 22.6K 22.6K 36.5K 0.22UF P DPMLO-| 2° _DP_A LSX MI, N<1> 26 74
below 1% 1% 1% = D TBT A _LSTX 14 I,STX (r1pU) TBT: LSX A R2P/P2R (P/N
R i i TBT_A_LSRX 13 ILSRX (1eD) ° == { )
201, 5201 , 201
s TBTAPWRSW_ISET S3_R <RV3P3>
DP_TBTPA HPD 12 17__TBT A HPD
TBTAPWRSW_ISET SO_R = HPDOUT HED) e
TBTHV:P15V TBTHV:P15V . . GND_THMPAD
R3213' 'R3214 Single-fault protection 1. N
. R o ] g
25 6% 23 6k requires two R’'s per HV
1% T ISET_Sx with CD3210.
17200 1/200 .
uF uE Single R on ISET_V3P3 OK. J_
201, 2201 -
<RHVS3> <RHVSO0> ILIM = 40000 / RISET -
C For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11850145 2 RES,MTL FTLM,1/20W,17.8K,1,0201,8MD, LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FTLM,1/20W,17.8K,1,0201,8MD, 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 WIDTH=0.38 MM
MIN NECK WIDTH=0.
_NECK | TBTACONN 1 C
C3200 * vorTRaETISY R3201 WIN LINE WIDTF-0.38 T
0.010F —— 5 IDTH=0.20 M GND_VOID=TRUE
108 TBTACONN_20_RC 1 2 (0-18.9V) C3205 *
X7R-CERM 2 0.01UF
04 10%
25v
X5R-CERM 2
0.01UF G50 GND_VOID=TRUE
GND_VOID=TRUE T CRITICAL (Both C’s)
2
Both C’s X7RCERM C3270 L2
( ) 0402 TBT Dir DP Dir o DP Dir TBT Dir | [20+ &3y L_TBT A R2D C P<0> eu ENIRA
TBT A D2R_P<0> C3274 e TBT A D2R C_P<0> = =712 TBT A R2D P<0> 0.22UF XSR 0201 TBT A R2D_C_N<0>
74 8 22 COUT} 0.47uF 11208, Ay 2011 — = = J_ Pl & 7165 TBT A R2D N<0> C3271 1|2 ) 23 o8 74
74 68 23 TBT A D2R_N<0> 71 es TBT A D2R_C N<O0> = &= = - - | [208 5.5v
1L_C3275 1|2 I - - TBT: TX_0 XsR 0201
2 201 GND_VOID=TRUE GND_VOID=TRUE —
0.a7ur 1205, 50, - A R TBT: RX_0 SHIELD PINS TBTACONN 7 _C
R3294 R3295 J3200 NIN WECK WIDTH-0.20 i GND_VOTD-TRUE CP-VOIP=IRYE CP-VOXD=IRUE
% o VOLTAGE=18.5 - 1 'R3270 'R3271
5% 5% MDP-J44 (0-18.9V) C3206
17200 1/200 B2 B1 0.01UF 470K 470K
MF MF O wpp F-RT-TH GNDO o S0 5% 5%
201, , 201 B ML LANEOD B3 3% 1/200 1/200
uE uE
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE he | O CONFIGL — OT%s XSR-CERM , 201 , 201
B e O CoNFIG2 ML_LANEON 0, -
Cc3278 1] ]2 510 O GND2 GND1 o] 5o <
74 25 (TW)—DP_TBTPA ML C P<3> 02200 11200 &0 1 74 DP_TBTPA ML_P<3> —— - L O Mi_rangsp ML_LANEIP G L - - DP_A LSX ML P<l> 26 74
B B
2 (I DP_TBTPA ML_C_ N<3> . C3279 N ! 7a DP_TBTPA ML _N<3> a P - o O MI_LANE3N ML_LANEIN 5 = - DP_A LSX ML N<1> 26 74
B B
208 6.3V GND3
0.22UF lesk 0301 TBT: Unused B16 O GND4 o B15 TBT: LSX_R2P/P2R (P/N)
O AUX_CHP ML_LANE2P o
R3279'| |'R3278 22810 aux_cmy  ME_LANEZN B
B - B
470K 470K 9105 b pur RETURN o 9
/20 .
17200 PORT B ) ?:;nfz;mc-mm)z
201 [} ’'s
2 SHIELD PINS
£3272 S L_TBT_A_R2D_C_P<1> an
I 3343337 4 6s TBT A R2D_P<1> T TBT A R2D C N<1> oo
= = J4_68 2 N 2 @ZB 68 74
£ TBT A R2D N<1> #—B_| |—'
L - -t 0.22UF [T
L TBT: TX_1
74 26 _TBT_A D2R1 AUXDDC P - 514-0876 = — GND_voTD=TRUE GND_voTD=TRUE
74 26 _TBT A D2R1 AUXDDC N - ]R3272 ]R3273
470K 470K
TBT: RX_1 5% 5%
26 _TBT_A HPD . 1720w 20w
5 201 , 201
26 _TBT A CONFIG1l RC 103202 DP Source must pull
. TBT A 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.
R3252 R3251 ©3294 1 1 03295 R3241 4
m m 330PF —— —— 330pF 100K ; -
5% 5% 10t —— —1— 108 5% = Sink HPD range:
17200 1/200 108 108 1/200 .
o ue X7R-Cao 2 ER A — ue High: 2.0 - 5.0V
A 2 2 0201 0201 2 Low: 0 — 0.8V
W J44 SYNC DATE=08/12/2013
————
Thunderbolt Connector A
<SCH_NUM>|D
Apple Inc. | <SCH_NUM>
TTETS
) <E4LABEL>
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7

29 26)

18 17
77 68

16 1
65 61

V3P3 must be S4 to support
wake from Thunderbolt devices.

. PP3V3_S5

3.3V/HV Power MUX

27 _PP3V3 S4 TBTBPWR

1311 s
60 59 56 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRITICAL . C3320 !
. ©3380 ° 1 c3381 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum)
Cf(?osuz + J IHVS3 890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0.10F —— “|  srowar_mobEr-TeT MUX
$29% T, i xsr-cERN 2 VDD
POLY-TART 2 2 XSR-CERM PP3V3 S4 TBTBPWR 27 GND_VOID=TRUE 0201 CRITICAL
CASE-B2-SM 0201 iy U3320 D
19 v3p3out| 18 (Both C’s) = CBTL05024
PP15V_TBT L2t )V3P3 12 TBT B D2R N<1> | C3377 L 301 HVQFN24-COMBO
65 26 25 1 OU’I( " ] Taes 0.a70r 112 onxon1® 74 s TBT B D2R C N<1> 7_|rB- TB_ENA| 15 TBT B _CIO SEL Yesu B
15.75V Max < TAGE=T: e IBT B D2R P<1> Cc3376 N TBT B D2R C P<1> 8 24 TBTDP_AUXIO_EN
[ 7 )VHV VOLTAGE=15V 1 | = ot 74 68 TB+ AUXIO_EN| = — I 23 26
C3385 1 C3386 + C3311 0.47UF CeRmoxsRo1 DP_PD| © TBT B_DP_PWRDN 23
C3315 * 1 ¢3310 CRITICAL I S By o1 — <D
0.1UF Our 95 LVF C3330 | 2 74 DP_TBTPB_AUXCH N 1 |laux-
4.70F 05t U v T T, % T, % 74 23Ery—DE TBIEB AUXCH C N FE 2 23 T_B_D2R1_AUXDDC.
10 CcD3211A0RGPR KsR-Choy 2 2 & er 2 237 Db TBIPB AUXCH G B 0.1UF KoR-cERA 21 DP_TBTPB_AUXCH_P AUX+ (1PU) AUXIO- TB' N 27 74
XSR-CERM 2 QFN 0201 0402 402 7 3BTy C3331 (1pp) AUXIO+| 22 TBT B D2R1 AUXDDC_P 27 70
Tor 16V
16 [gnavy FauLTz| 4 - 1UF KsR-camt 20(@Ty—DP_TBTPB DDC DATA 4 Ippc_paT TBT: RX_1
28 DP_TBTPB_DDC_CLK 5_|pbpc_crk
6160 26 10 [N S4_PWR_EN 5 [En ISET V3P3| 8 6| TBTBPWRSW ISET V3P3 = —
25 23 (I TBT B HV_EN 11 HV_EN ISET_so 10 TBTBPWRSW_ISET SO 23 (OUT} TBT B CONFIG1l BUF 16 |cA_DETOUT CA_DET| 18 TBT B CONFIG1l RC 27
PM_SLP. BUF_L 17 9 TBTBPWRSW_ISET S3 C3332
61 46 20 I e S0 ISET_S - s 74 25 [O)—DB_TBTPB ML C P<1> Sor eIV 74 DP_TBTPB_MIL_P<1> 11 |pp+ —_—
GND THRM TBTHV: P15V TBTHV: P15V DP_TBTPB ML C N<1> - 2208 XoR 0201 74 DP_TBTPB_ML_N<1> 1 Ipp
£~ PAD R3310° 'R3311 'R3312 e O C3333 - DPMLO+| 1° DP B LSX MI, P<1> 27 70
12v: 20% 6.3
bl B B 1 I IS Vi See 22. 5K 22 6K 36 5K 0.22UF P s DPMLO-| 2° _DP B LSX MI, N<1> 27 74
~ below s (O —IBT B LSTX LSTX (1ru)
llzow llzow llzow TBT B LSRX 15 LSRR (1em) TBT: LSX A R2P/P2R (P/N)
201 201 201
SW_Is >
TBTBPWRSW_ISET_S3_R <RV3P3 5 DP TBTPB HPD 12_|gppouT HPD| 17 TBT B HPD 27
s TBTBPWRSW_ISET SO_R <
TBTHV:P15V TBTHV:P15V . . GND_THMPAD
3313 ‘R3314 single-fault protection T .
R s S S
re R’ r HV
226K 22 6K quires t':wo s pe:
1 ISET Sx with CD3210.
17200 llzow .
uF Single R on ISET_V3P3 OK. J_
201, 20] -
<RHVS3> <RHVSO> ILIM = 40000 / RISET - C
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,5MD, 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
VOLTAGE-TV TBTBCONN 1 €
C3300 * R3301 MIN LINE WIDTA=0.38 MM
0.010F —— i IDTH=0.20 MM GND_VOID=TRUE
108 TBTBCONN_20_RC 1 2 (0-18.9V) C3305
X7R-CERM 2 0.01UF h—
o 3%
XSR-CERM ~
0.01UF G50 GND_VOID=TRUE
GND_VOID=TRUE T CRITICAL (Both C’s)
2 x7R-cERM C3370 L2
(Both C’s) xR . . .
o v L_TBT B R2D_C_P<0>
Cc3374 1|2 IR ¢ B<0 TBT Dir PP Dbir DP Dir TBT Dir . ., rBT B R2D P<0> 0.220r 1205 &3 BT B RoD C N<Os ) 23 o0 7
TBT B D2R_P<0> TBT B D2R_C P<0> o= =
74 8 22 COUT} P —— N<g> 0.47uF 11208, Ay 2011 et BT B DZR G NeOs = o= J_ - & 7168 TBT B _R2D N<0> C3371 || ;D — ) 23 o8 74
71 66 P v 6.3V
74 68 23 L C3375 1|2 | = o= - TBT: TX_0 o0.220r 1125 Y
2 201 GND_VOID=TRUE GND_VOID=TRUE
0-470F I I CERM-XOR- - N N ;. BT RX_0 SHIELD PINS O DC33 GND_VOID=TRUE GND_VOID=TRUE
WIN LINE WIDTH=0.38 MM - .
R3394 R3395 J3200 NN NECK WIDTH-0 50 M Gnp_vorp-rRUE e iy
VOLTAGE=18 .9V
5% 5% MDP-J44 (0-18.9V) C3306 * 3730170 1}73031(71
/20 /20
e we A2 |5 uop F-RT-TH GNDO o |AL 0.0 2 2
201, 5201 ™ A3 108 1/20W 1/200
O CONFIGL ML_LANEOP 0, XSR-CERM 2 ue ue
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 26 a5 Conlt 5201 , 201
o O conFIc2 ML_LANEON o o B
Al GND1 S
Cc3378 e T O GND2 e a9 s
74 25 (TW)—DP_TBTPB ML C P<3> 02200 11200 630 1 74 DP_TBTPB_ML_P<3> —— - O ML 1ang3p ML_LANEIP - - DP_B_LSX ML_P: 27 74
. *5R B Al2 - All >
2 (I DP_TBTPB_ML_C N<3> . C3379 L2 ! 74 DP_TBTPB ML _N<3> . P - O ML_LANE3N ML_LANEIN o - - DP_B_LSX ML N<1 27 74
1 [Z0s eav A% L5 enpa GND3 o[ A13
0.220F X5R 0201 TBT: Unused Al6 INE) TBT: LSX_R2P/P2R (P/N)
O AUX_CHP ML_LANE2P o .
R3379'| ['R3378 22210 nux cay  MbLANE2N o BT
A - A
470K 470K O DP_PWR RETURN o
17208 PORT A GND_VOID=TRUE
201 (Both C’s)
P / £3372 S TBT_B_R2D_C_P<1>
44433 ooz |1 G g
337 - @@=+ TBT B R2D P<I> LMl TBT B R2D_C_N<1> am: e
£ TBT B R2D N<1>
L - -t 0.22UF [T
——
TBT: TX_1
74 27 _TBT B _D2R1 AUXDDC P - 514-0876 = — GND_voTD=TRUE GND_voTD=TRUE
74 27 _TBT_B_D2R1 AUXDDC_N - ]R3372 ]R3373
470K 470K
TBT: RX_1 5% 5%
- 1/200 1/200
2; _TBT_B_HPD o uF uF
5201 5 201
27 _TBT B _CONFIG1l RC 103302 DP Source must pull
<oum—IBL B CONFIG2 RC 0.01UF down HPD input with [
’ ’ i greater than or equal 470k R’s for ESD protection
. . R 2 )o(?g;csm to 100K (DPvl.la). on AC-coupled signals.
R3352 R3351 ©3394 1 1 .Cc3395 R3341 £
1M 1M N R 100K . -
5% 5% 330]1:1: e — ?03‘°PF 55 = Sink HPD range:
17200 1/200 198 198 1/200 X
uF e CrRecioy 2 EA - e High: 2.0 - 5.0V
201, 2201 0201 0201 2201 A
Low: 0 - 0.8V
W J44 SYNC DATE=08/12/2013
————
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§'_PP3V3 SO
H

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
5201

R3452

2.2K
1%
1/20w

ME
5201

R3453

2.2K
1%
1/20w

ME
2201

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.

b 1.C3480
1 0.1UF
R3485 3 — %
Tov
1005195 > 2 ceru
1/20W 402
o U3400
201, TS3DS10224
16 {ENA oFN
CRITICAL
26 (OOT}—DB_TBTPA CLK 1| INA+ ouTAL+| 20
26(ETy—DP_TBTPA DATA 2 | INA- ouTAl-| ?
OUTAO+| 18 DP_TBTSNK1 DDC_CLK am s
ouTao-| 7 DP_TBTSNK1 DDC DATA D«
1% |sar SAoOf 15
20 [ENB
DP_TBTPB CLK 3 | INB+ OUTB1+| °
DP_TBTPB DATA 4 | INB- ouTB1l-| 7
OUTBO+ 8 DP_TBTSNKO_DDC_CLK @13
ouTBo-| > DP_TBTSNKO DDC DATA D
TBT_DDC_XBAR_EN 12 |sp1 s SBO[ !
s B
(3] 3E]
3485 - -
DMNSLogxg;Z INA == OUTAO, INB OUTBO “
INA == OUTBO, INB OUTAO
s|c e

> D TBT_DDC_XBAR_EN_TL

-

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

TBTBST_ PWREN_TL oD 2
03485 ol
DMN5LO6VK-7
sor-s63 | Kh
—
e
2 [a ¥t
27 23 (I TBT_B_HV_EN

SYNC DATE=08/12/2013
—————

| STEET
DDC Crossbar

Cf} Apple Inc.
<)

<scH_NuM>|D
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PCIe Wake Muxing

56 27 26 18 17 16 15 13 11 s _PP3V3 S5
FEEHE
SEL | OUTPUT
L PCIE_WAKE_L (BO)
1 1 g -
R3561 C3560 5
€ H AP_SOIX_WAKE_L (Bl
%SOK 0. 11UF vee - — L« )
1/20W CERME}-(SX 2 CRITICAL
5201 0201 uUu3560 s|6 AP _SOIX WAKE SEL cmm:s
— |NC7SB3157P6XG
sc70
VER-3 Bo|3 PCIE WAKE_L oo > o1
72 65 _AP_PCIE WAKE L p1[l AP SOIX WAKE L oD -
GND

NOSTUFF
1 R3560 BLUETOOTH
0
= 2 65 65 64 63 60 42 38 37 34 10 _PP3V3 S4
5%
1/20W <
0201
1
° €3510 SMC_PME S4 WAKE L 30 36 38
VDD —— 0.1UF
103, NO_XNET_CONNECTION=TRUE
U3510 CERM-XSR
us3740 o B ¥
DFN  pp 2| 6 USB_BT P Voo
CRITICAL - o DSFyl\l‘VJ‘D(‘)ISEHE:—;
DM_2| 7 USB_BT N T
1 oes USB_BT CONN_P 10 | pp L D v
bp 1|2 . SYNC MASTER=J44 SYNC DATE=08/12/2013
7 63 USB_BT CONN N 9 | oM =X NC w ATEZ08/12/2013
pM_1| 1 BT_WAKE WIRELESS SUPPORT
= . Nemmy
OE*[3 -
'R3512 Apple Inc m<SCH_NUM> D
SIGNAL_MODEL=BT_MUX S PH_SLE S8 L o e e o e K PP ) Rk
=] 1
- N <R SEL | OUTPUT 2o 2 <E4LABEL>
B | L300 NOTICE OF PROPRIETARY PROPERTY:
L BT_WAKE (1) THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
— PROPRIETARY PROPERTY OF APPLE I .
H USBiBT (2) — THE POSESSOR AGREES TO THE FOLLOWING:
= I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 35 OF 120
= II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 29 OF 78
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OOB Isolation
s 41 30 _PP3V3 SOSW_SSD
BYPASS=U3710:5 mm
PP
FRTTR R § § i 1C3718
LTI HE TR o 1uF
iov
1
PLACE_NEAR=73700.1:3mm ? xsmocERu
CRITICAL CRITICAL
L3700 rawcicos (| -
FERR-26-OHM-6A sOT891 2 SMC_OOB1 R2D L am
65 a1 30 _PP3V3 SOSW_SSD e 1 2 e PP3V3_ SOSW_SSD_FLT ‘/03710
MIN LINE WIDTA-0.6mm
0603 MIN NECK_WIDT! 08 1
1 C3701 1c3702  oMmeER T
0.1UF 0.1UF
10% 1 1
15 R3701*| R3700 Re
145044
xoR-cem 51450449 100K 100K =
CRITICAL 1% 1%
PLACE_NEAR=13700- PLACE_NEAR=L3700.1:lmm 17200 17200
= J3700 201, 201, ByEns PP3V3_SO
SSD-GS3 waaaaagd
lGND_voID F-RT-SM  Gnp_vorp
o ol BYPASS=U3711:5 mm
C3719 ¢
2 s2
o o= SMC_0OB1 _R2D_CONN L o e -
15 o SMC_OOB1_D2R_CONN L 108
4 XSR-CERM 2
O — 0201
1o o 50 SSD_PCIE SEL L T 1 CRITICAL
‘lo o 49 SSD_DEVSLP ) s - s 74LvC1G08
30 28 24 18 17 15 13 13 1 8 PP3V3 SO 1o ol SMC_PWRFAIL_WARN L am 2 sorso1
BRUESEEREHS
SSD_RESET CONN L tlo ot SSD_PWR_EN am s U371l K SMC_OOB1 D2R L oo 2
NC_SSD_MFG_RSVD 1o L X 08
n
70 60 12 [TTy—BCIE_SSD R2D C N<3> c3710 1 | |2 cnp vorp=rrue wl5 ol CS -
0.10r | [10% 16V SR-eERM 0203 ] L porE sSD R2D N<3> s 13 | 5 o |45 meos | PCIE SSD D2R N<3> oD = e
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 | %4 mop | PCIE_SSD D2R_P<3> oD 1= o0 NC
0.10r |00 Tev xsm-cemw 5201 - - =
N O O
70 66 12 [Ty BCLE SSD R2D C N<2> c3712 1 | |2_owp vorp-rrue 70 68 PCIE_SSD_R2D N<2> e 14 | 5 % mos | PCTE SSD D2R N<2> oD 2 o0 SMC PWRFAIL WARN L:
o 6 = 020 - + - 7. : 3
0.1up | [ 0% 16V xsR-ceRx 1 . e PCIE_SSD R2D P<2> e 15 | 5 |4 mos | PCTE SSD D2R P<2> oD 1= o0 There is 10k pullup on the SSD, its OPEN drain on SMC.
70 60 12 [Ty BCIE SSD R2D C P<2> c3713 1 | |2 ewp vorp=true 515 od®
0.10r | [0v Tev wom-ceRy 201
70 o8 12 (TTy—BCIE SSD R2D C N<1> Cc3714 1| |2 cnp vorp=rrue vle ot
0.1yup | [ 10% T8V WSR-GERM 0201 ] .| pcTE $SD R2D N<1> oon 18 | 5 o | % mos | PCIE SSD D2R N<1> oD = e
70 60 12 [TTy—BCIE_SSD R2D C P<1> C3715 | |.2_cup vorp-true 70 s PCIE SSD R2D P<1> e 19 | 5 5|37 mos | PCTE SSD D2R P<1> oD o2
0.10r | [70v Tev won-ceRy 201 o %
o O O
70 60 12 [TM)—BCIE SSD R2D C N<0> C3716 * | |.2_enp vorp=rrue 70 66 PCIE_SSD_R2D N<0> ron 21 | 5 o 1 meoe | PCIE SSD D2R N<0> U 12 6
0.10F | [10% 16V SR-GERM 0201 porE sSD R2D P<0> o 22 | 5 o | % mos | PCIE SSD D2R P<0> oD = e
70 60 12 [TTy—BCIE_SSD R2D C P<0> c3717 1 | |.2_owp vorp-rrue 315 ol
0.qup | [10% 1ev wsm-cemw o201 SSD_CLKREQ CONN_L 2 |5
25 32
w12 9T PCIE CLK100M SSD N
o o am e e
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 27 30 PCIE_CLK100M SSD_P 12 68
O O <
3 D
s o ol
EEH Il P
Supervisor & CLKREQ# Isolation 1o ofer
57 62
Delay = 55ms 19 © .,
O O
PP3V42 G3H
PP3V3_SOSW_SSD 30 a1 s 17333036 37 38 39 45 51 %2 l
| | E CRITICAL ' C3740 =
R3740 R3741 oD
100K 232K .
5 By 40 2 Gidxsn Gumstick3 Connector
17200 17200 CERM
e e SLG4APO0O16V
2 2 TDFN
P3V3SSD_VMON SE
SSD_RESET L am s
SSD_PWR_EN @ 15 30 60 61
SSD_CLKREQ L @n
'R3742
100K
1%
17200 |
e
, 201
SYNC MASTER=J44 SYNC DATE=08/12/2013
w ————
SSD Connector
<SCH_ NUM>|D
Apple Inc. | <scu_num>|
TS
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
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PP1V8_CAM ., 5,
L3902
BYPASS=03900.K13:2.5a L OUH~ 1 6A-5S5MOHM 111\:1(0359'1‘3%1? 1%)359'1‘351? 1%)359'1‘3511?
75 32 31 I;Igl\{if)E %IADN%H*O o 1 2 P1V35_ CAM SRVLXD PHASE %OOK %OOK %OOK
MIN-NECK—WIBTH=0 - SMM 21 C3922 C3923 C3924 C3912 C3913 1008 ﬁzow ﬁzow ﬁzow
VOLTAGE=1- 35V 1.3906 1 PLACE_NEAR=U3900.K13:4MM 2”%‘1 Zféﬂgl 2124161
22NH
(YYY) )%( 2 (%:m%u‘g X5R % §V (%:m%u‘g X5R |2 20% 2 %R ¢CAM _RAMCFG2 3
e e st — z 6261-1 0201 03611 402 s —PRIVE CAM CAM_RAMCFG1 5
MIN] NECKWIDTH 0.2MM 0402
. o CAM_RAMCFGO
BgD%lgSggO e - (5319119“0 J‘_ GND_CAM_PVSSD 115030920 k
. = N K
FBGA 5 0%y 20w 'R3931 'R3933 'R3935 D
N7 SYM 3 OF 3 G501 8 I 330K 330K 330K
oo CRITICAL na L3903 2 20w 20w 20w
IMIPI_AGND = 220-0OHM-1.4A 201 201 201
= N6 N D4 - 1 2 1v2_ CAM XTALPCIEVDD 2 2 2
- PP
OMIT_TABLE ool lct PPOV675 CAM VREF, . 0603 e b L3901
c10 - K4 BN HECE UTBTE=0 .3 3931 1 1.0UH-1.6A-55MOHM
c7_|)pcIE_GND N4 VOLTAGE=0.675V 1C3927 . PP1V2, CAM = 1YY Y L2 P1V2_CAM_SRVLXC_PHASE .,
0.1UF . 1008
c14 DDR VDDIO CK|G5 B 9%y RY-XSR 1C3970 |1C3971 |1C3972 |1 C3973 |1C3974 |1C3975 1C3914 1C3915 PLACE NEAR=U3900.M13:4MM
)PMU AVSS — — 8123131‘{1—1(511 3904 00. 1UF IO%OOPF 00. 1UF 10%OOPF 00. 1UF 5 1UF UF UF -
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USB Port Power Switch
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8 7 6 5 4 3 2 1

IPD Flex Connector CRITICAL
J4800
) FF14-18C-R11DL
SMC Manual Reset & Isolation 2
Left shift, option & control keys combined with power button cause SMC RESET# assertion. R4808 _ 51850848
Keys ANDed with PSoC power to isolate when PSoC is not powered. 65 64 63 60 42 38 37 34 29 33 PP3V3 S4 LAANZ . s PP3V3 TPAD N o
No IPD on OE input pin PP3V3_S4 (symbol error). P NOSTUFF ﬁﬁfﬁ%gﬁg%‘éggfg.zgﬁw s _Z22_CLKIN 215
o105 30 30 37 56 31 3 33 1y PR3VA2_G3H R 1C4808 F R0 S o SMBUS_SMC_2_S3_$crl sl g
BYPASS=U4850.10:5:5 100% UF Pg GE: gV-CUMULUS - o
- A 8. 3v MR NBCR - SMBUS_SMC_2_S3_$DA 5
C048150 1 ? CERM-XSR MIN-LFNRE-WIBTH=0 : 80Mwe 26 -
. 1UF o]
° 193 ¢ 31 _PSOC_SCLK D
- X7R—g£}l§l§l 2 = 65 34 _PSOC_MOSTI 8o
VDD 68 30 _22_SCLK 9 o
U4 8 5 O = PLACE_NEAR=J4800.4:3MM o 34 _PSOC_MISO 10 o
SLG4AP4103 L4807 o 50 _Z2_MISO ul g
TQFN FERR-120-OHM-1.5A E1 DY
463 60 4z 38 37 34 29 19 PP3V3_S4 4 o _ |,> s 65 56 _PP5V_S5 o— 2 s 30 22 MOST B3l
0402-LF PSOC_F_CS_L 14
our 1|9 WS_LEFT SHIFT KEY ., B o]
6 30 _WS_LEFT_SHIFT_KBD 1w 1 —D_- = ? 104807 e 30 22 _CS T 1515
8
. WS_LEFT OPTION KBD 3 o 2 I~ our 2 WS_LEFT_OPTION_KEY ,, 0. 10F o 2 iiCEEYLACT L : o
ey 1> 6 3
6s 30 _WS_CONTROL_KBD 3N 3 ™~ —D_. our 34 7 WS_CONTROL_KEY 34 2 Ysw-cERM o s« _22_HOST INTN 18 o
(IPD) 0201 4 O
I/ Pull-up in U5110. PLACE_NEAR=J4800.4:4MM L
OUT ALL#| 6 SMC_TPAD_RST_L = 19
16 SMC TPAD RST L  momy e —0
= R4800"
51K
THRM 5%
GND PAD 1/20W
n — MF
— 2012
Keyboard Connector
51850752
CRITICAL
r-TTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T m T T T T T T J4813
| ! 65 1 63 60 12 30 37 30 29 5 PP3V3_S4 32
I 5145 39 38 37 36 3 33 30 17 _PP3V42 G3H
| | #aARY 3o
- | 2 0
| USB INTERFACES TO MLB \ DS
| - SPI HOST TO Z2 e 21 WS_KBD1 28 §
| - TRACKPAD PICK BUTTONS ! e 3 _WS_KBD2 27 5
| — KEYBOARD SCANNER | ¢ 5 _WS_KBD3 26 5
| PLACE_SIDE=BOTTOM | . s » _WS_KBD4 25 3
= .49:50: , _WS_KBD 24
who sy 1 1y PR3V3_S4 R%85?4 N 48ﬁypﬁ.%=y'4§&y?@szssdjg4sso‘%m 49:50:11 mm | rorson Brcnnie TPAD Buttons Disable e S KBDE 4o
| L_2AAR, L PR3V _S3_psoc S5S=U -49750%5 mnt | 54 _BUTTON o 2 o
MIN LINE WIDTH=Q.50MM PLACE THESE COMPONENTS CLOSE TO J4800 6 33 WS_KBD7 22
| 1/51%6w MIN_NECK_WIDTH=0.20MM ! T :
hpLew VOLTAGE=3.3V 1C4804 1C4805 1C4806 | 04801 |25 THIS ASSUMES THERE'S A PP3V42_G3H PULL UP ON MLB 65 3 _WS_KBD8 o
! 402 —L_JToopr L g.1UF 4 _7UF | DMN5L06VK-7 o 50 WS_KBDI 200
| R4803* 38y 0%y v sor-s63 | K e 31 WS_KBD10 19 5
| 220K 2 NPO-CERM 2 CERM-X5R 2 X5R | — ., WS _KBD11 18
5% 0201 0201 402 THE TPAD BUTTONS WILL BE DISABLE b O
1/20W | e R4814 65 30 _WS_KBD12 17|
! i | 2[c " sty WHEN THE LID IS CLOSED 193 WS KBD13 Tel o
| 2 J__ | sMc LIp LID OPEN => SMC_LID_LC ~ 3.42V . _WS_KBD15 C 1 2 oo WS KBD14 o °
| 205 2 gy SMC_PME_S4_WAKE_L = WS_KBD23 2027 3¢ MD—e—e—— L L»ID crLOSE => sMC_LID LC < 0.50v s " WS KBDL5 CAD 14 ©
| w51 PICKB L WS_KBD22 4 4 ! - Mios" o WS_KBDL6 NUM FEDN
| .. _BUTTON_ DISABLE WS_KBD21 31 68 | : esw KBD17 2
| 0 54 _Z2_HOST INTN WS_KBD20 ., « | R4815 o wS KBD18 2
| .. WS_LEFT_SHIFT KEY WS_KBD19 ..., | v _WS_KBDI6N 1242 | @% w: KBD19 19 0
| 5 WS_LEFT OPTION KEY WS_KBD18 4« | P ¢ S KBD20 50
__ | [ - NC W 68 34 o
| Maos® . _WS_KBD21 9
| elalz|olalz]ala|2]s|e|e] 2|2 | 4801 |,PB Spare MOSFET symbol : z WS_KBD22 7 g
: nEAMBREO0S o0 | DMNSLOGVK-7 R48K10 v 3 WS _KBD23 45
NNoOOooOo coocooa N - 5|
| .. WS_CONTROL_KEY 1pr 3 NANERER""RRORNS p2 2/42 WS KBDI7Z ... ! o0 37 26 SMC_ONOFF_L o 1AAA2 = WS _KBD ONOFE| L 1o
| o 22_KEY ACT L 2p2 1 CRITICAL P2 0[4l_WS_KBD16N ., ! PLACE’NEAR:“BSA'}SQ:S;[MI(&) 1 éﬁi‘g WS_LEFT SHIFT KBD| 3 o
— — sleg™ s 5 a
| NCx—IP4_7 OMIT P4 6[40  WS_KBDI5_C ., | 4 0.1UF 402 o WS_LEFT_OPTION KBp 2 °
61 TPAD_VBUS_EN 4pa 5 P4 4|3° WS_KBD14 34 68 | NC NC ] o8 34 ‘o)
| [mane — U — v WS_CONTROL_KBD 1
Sipa 3 P4 2[38  WS_KBD13 cERY 2 68 3 o
| NC>(—6 _ CY8C24794 —2 T WS KBD12 34 60 | 402
Nex—4P4 1 MLF-1 P4 0 306 | —
! & s _PSOC_MISO 1p3 7 (SYM-VER2) P3 636 WS KBDI11 34 68 | L ﬁo
| s PSOC_F_CS L 8p3 5 P3_4[35 WS_KBDIO .4 | L arosu
| ¢ 3 _PSOC_MOST 9p3 3 P3_2[34¢  WS_KBD9 e =
| o 31 _PSOC_SCLK 10p37 1 33784426 P3 0[33__WS_KBD o ! FF14A-30C-R11DL-B-3H
| e 2 _Z2_MISO 11]pg 7 p5 6|32 WS_KBD7 - !
| wau 22 _CS L 12p5 5 P5_4|31 WS KBD1 2 e !
| o 22 MOST =~ 13p5 3 p5_2|30 WS_KBD2 31 68 |
| 6 34 _22_SCLK 4ps5 1 oo ~o o P5_0[2° WS _KBD3 30 60 |
@ a THRML |
| s R el I = B e e R
| MR AND>AAD MR AR A PAD|>7 |
R b R R R b T T 5
| HEBEEHEEERNNEEEE 1 |
| TP_PSOC_SCL WS_KBD4 e !
| TP_PSOC_SDA WS_KBD5 s !
| TP_PSOC_P1_3 = WS_KBD6 506 !
| TP_ISSP_SCLK P1_1 TP_ISSP_SDATA_P1_0 |
| ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA |
| R4801 722 _CLKIN ., 4 !
| ' w _USB_TPAD P __ 1 /\3\4}\/2 .. USB TPAD R P TP P7 7 | sunc vasTeR=gas SYNC DATE=08/12/2013
% |
| 1/;2Fow o (PP3V3 S3 PS0OQ) | KEYBOARD/TRACKPAD (1 OF 2)
| 201 1802 4803 4801 X IC | PIN NAME CURREN‘]i‘ R SNS | A\ SNS| POWER re—
‘cas0z Jicasos |ic Y _SNE |V
! R4802 1" Yoorr® LG ur 1_7UF || TMp102 v+ 10UA 2.55 KOHM 0.0255 v 0.255E-6 W d} Apple Inc. SCH_NoM
! 71 _USB_TPAD | 1 2 1 USB_TPAD R - 3%, - 1%, 203, | goua 0.204 v 16.32E-6 W ® RS
! X 2 NPO-CERM 2 CERM-XSR 2 X8R 3v3 LDO VDD 60MA (MAX) 10 OHM 0.6 v 36E-3 W <E4LABEL
1 5w 0201 0201 432 | : NOTICE OF PROPRIETARY PROPERTY:
: 261 BYPASS=U4 | vour SOMA (MRX) 0.2 o 0.012 v 0.72B-3 W THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
= H : SOC . . — .
L %133521?48%%25‘51—%488 M 22:19:11 T vop SR (TYP) b5 omM 0-012 v o6E-6 W THE' POSESSOR AGREES TO THE FOLLOWING:
I - - - - m | l4MA (MAX) 0.021 v 294E-6 W I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
] 18V BOOSTER VIN 4MA (MAX) 4.7 OHM 0.0188 Vv 75.2E-6 W II NOT TO REPRODUCE OR COPY IT
________________________________________________________ - III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 34 OF 78
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Keyboard Backlight Connector

68 58

68 58 35

NC

PIN 6 WAS USED KEYBOARD BKLT
NOT USED ANYMORE

51650899
CRITICAL

J4915

AA07A-S010-VAl
F-ST-SM

KBDLED_CATHODE2

PPVOUT_SO0_KBDBKLT 4

2 KBDLED_CATHODE1 56 68

PPVOUT_SO_KBDBKLT ;; 55 65

6

8 ON KEYBOARD BACKLIGHT FLEX

DETECTION

10

Cl

C3

o2 J4915 PIN 5 IS GROUNDED
7

C9

O

—
SYNC DATE=08/12/2013]

KEYBOARD/TRACKPAD

Cf} Apple Inc.
<)

(2 OF 2)

<SCH_NuM>| D

Sya

<E

4ALABEL>

NOTICE OF PROPRIETARY PROPERTY:

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

<BRANCH>

I
I
III
v
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D
Uu5000
LM4FSXAHS5BB
ne i@y LPC_ADO> 000 oy Bl3hpcoano (1 8F2) AINOO| E2 g SMC_CPU_HI_ISENSE am s o
260 a5 ug@ry—LEC_AD<1> 000000000000 gy A3 Iipcoapnl arNo1| BL ; SMC_PBUS_VSENSE am ss
2 60 45 ugBry—LEC_AD<2> 0000000 gy Cl12Iipcoapz OMIT_TABLE amno2| P2 g, SMC BMON ISENSE  e+myse o
72 66 as JA®M>—“D_HLPCOAD3 AINO3| F1 @=—SMC_DCIN ISENSE I 30 o0
72 68 17 I LPC_CLK24M_ SMC - H12 |1, pcOCLK AINO4| B3 - SMC_DCIN VSENSE amy s o
72 68 45 14 LPC_FRAME_L - D12 1,PCOFRAME* AINOS| A3 SMC_BMON_DISCRETE_ISENSE 38 42
18 SMC_LRESET L - CL3JLPCORESET* AINO6| B4 @=—SMC_CPU_ISENSE am s @ PP3V42_ G3H 17 30 33 34 37 38 39 45 51 52
6o a5 15 LPC_SERIR! on H13|1,pCOSERTRQ ATNO7| B4 SMC_OTHER5V_HI_ISENSE 0 a0 oo e
s 45 15 PM CLKRUN L (on) & Slidrrcoctrrun+ arNog| BS @=SMC_OTHER3V3 HI_ISENSE s w L5001 |
68 45 13 LPC_PWRDWN_T. - EL3qrrcopD* ATNO9| A5 @=—SMC_DDR_ISENSE am e e 30-OHM-1.7A
- oo SMC RUNTIME SCI L F12]rpcoscIx ATN10| B6 - SMC LCDBKLT ISENSE am s o 1 2 PP3V3 ss SMC VDDA
15 MC_WAKE_SCI L B12 Ipxs AIN11| A6 @=—SMC_ADC11 PD am 0402 ﬂiN NECK?W%DTH OITmM
c1 1- VOLTAGE=
Jo on 2 SMBUS_SMC_0_S0_SCL o E10 |12coscr N gﬂg gggliqum i 1C5002 1C5003 [1C5004 [1C5005 [1C5006 R5002 __1(551%9,1
aE—SMBUS_SMC_0_S0_SCL______on) ey B10 - am s — 1uF —L0.,10F —L-0.1UF ——0.1UF —— 0.1UF Uu5000 — 0%
76 68 62 39 MBUS_SMC_0_SO0_SDA D D13 l12c0SDA AIN14| Bl MC_PP ISENSE 3 a1 T 3% 19% T 18% T 18% T 18% 3720w LMAFSXAHSBB 2 180
7672 an a3 a9 2 nqEry SMBUS_SMC_ 1 SO_SCL (o0 g Milraciscr aIN1s| B2 g, SMC_CAMERA ISENSE amse = 2 555 —F E il i rec I R r i R e 2201 2 82b7e
72 66 12 2 2 11gry_SMBUS_SMC_1_S0_SDA o w2 |1ocas0n ATNIG| G2 SMC_ADC16_PD o - (2or 2)
B SMBUS_SMC_2_S3_SCL o N8 |12c250L AINI7| G1 o SMC_PP5VS0_ISENSE ao- - o D SMC_RESET L g G104psrs swerk/rcx| €10 SMC_TCK i es e
6 68 39 34 SMBUS_SMC_2_S3_SDA o M8 |12c2sDA arnis[ Hl o, SMC CPUDDR_ISENSE am e o = . = o0 swpro/Tms| 210 SMC_TMS 3745 68
76 63 43 39 SMBUS_SMC_3_SCL op L8 fr2c3scL AIN19| H2 @=—SMC_PCH_TISENSE am s 2@ WIFI_EVENT L .o gy Bl PK4/RTCCLK swo/Tpo| 211 SMC_TDO 37 45 68
76 63 43 39 SMBUS_SMC_3_SDA on K8 |12c3sDA ATN20| B7 @=SMC_CPU_VSENSE am o e 105007 |1c5008 |1C5009 SMC_WAKE_L N13 JuarE* o[ B0 SMC_TDI 37 45 e
s+ oy NC_SMBUS SMC 4_ASF_SCL (oo e 17 |12cisCL Am21[ A7 o SMC_LCDPANEL_ISENSE am e our ! L gure L5 ue NC_SMC_HIB_L 12 urp C
3 MB 4_ASF_SDA D M7 |12c45DA aIn22| B8 MC_CPU_IMON_ISENSE 38 a2 18% T 18y T 1§% NCL A3 e
B— SREGE SiT 5 GsoeL o N4 |rocsser atn23| 28 o SMC_TBT_ISENSE amse = —I; et Nt e R e . SMC_CLK32K 10 lyosco
76 68 52 51 39T SMBUS_SMC_5_G3_SDA op = N3 |12¢5s5DA NC_SMC_XOSC1 N10 |xosc1
co-| K2 PU_PROCHOT_ L 637 53 70 vbpa| D3
« U} SMC_FAN_0_CTL - H11 pM6/FANOPWMO co+| K1 - SMC_VCCIO_CPU_DIV2 an = 37 SMC_EXTAL G12 [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 | ;¢
5 GOT} NC_SMC_FAN 1 CTL - Cl11 |pr6/FANOPWM1 pCc5/c1+| L1 > SPI_DESCRIPTOR_OVERRIDE % 17 VREFA-| D1 XW5000
ss (y—NC_SMC_FAN_1_TACH 212 Ipk7/FANOTACHL  T3CCP1/PJS/C2-| €5 CPU_CATERR_L 670 K12 lyBaT w2 SM
35 (OUT} SMC_TOPBLK_SWP_TL - G3 |pn2/FANOPWM2 T3CCPO/PJ4/Cc2+| D5 * CPU_THRMTRIP_ 3V3 am + C3§5 GND__SMC_AVSS 2 % 1
60 a0 3 gur—SMC_SENSOR_PWR _EN g D10 /pN3/FANOTACH2 D7 enoa([ E3 ]
SSIOCLK/PA2[ M2 - SMC_PM G2_EN oo 7 55 o E6 PLACE_NEAR=US000.AL: 4
@_S_C SYS _KBDLED o111 [Pn4/FANOPWM3 SSIOFSs/pa3| M3 PM_DSW_PWRGD 1372 E8 OMIT_TABLE Al
NC SMC ACTUATOR DISABLE L e a N12 [pus /panoTacHS SSTORX/PA4| L4 SMC DELAYED PWRGD 17 24 25 37 72 E9 c7 e
S@ NC_SMC_5VSW_PWR_EN o— 11 [pn6/FANOPWMA ssToTX/PAS| N1 - SMC_PROCHOT oo > F10 | |vpD D9
o YS_ONEWIRE M11 lpy7/FANOTACHS 2 £
a8 NC_SMC_FAN_5_CTL - J4 [pH2 /FANOPWMS UlRx/BO[ F11 g, SMC DEBUGPRT RX L s sn J9 F9 N N
2 qom—SME_PCH_SUSACK L (op) - J2 |pH3/FANOTACHS ulrx/pB1l E11 SMC_DEBUGPRT_TX_L 3 Jio L _(ozsoq%FO (1:[?1:021
TOCCPO/PB6| F4 g NC_SMC_SYS_LED 2 - — 18% 20%,
03¢y CPU_PECIT R g C4IPECTORX TocCP1/PB7[ F3 g NC_SMC_GFX THROTTLE L  ewry s —Nm_n.s_PPlvz S5_SMC_VDDC JL J5 2 £351CERM 2 ’é%%l
70 37 @UTp—SMC_PECI L - C6 lpECIOTX MIN-NECKWIDTH=0. 1UM J6 J8
SSTIRk/PFO[ M9 o, SPI_SMC_MISO e VOLTAGETT. 2V K13 | | vope 2Nl P
s D NC_SMC_BII, BUTTON L - M13 Ipp0/IRQ116 ssT1TX/PF1| N9 - SPI_SMC_MOSI oo 5 72 D6 K11
v —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
s»wmSMC PME_S4 DARK L g 912 lep3/1R0119 pral L9 g, S5 PWRGD ames =
61 37 MC_S4_WAKESRC_EN - J13 |pP4/IRQ120 pr5| K9 PM_PCH_SYS_PWROK 13 16 17 72 PLACE_NEAR=US5000.D6 : 5MM PLACE_NEAR=US5000.K13:5MM PLACE_NEAR=US5000.J6 : 5MM PLACE_NEAR=US5000.J1:5MM B
s Om>_SMC_SENSOR_ALERT L o o L5 lops/tro121 PLACE_NEAR=US000.D6: 5M PLACE_NEAR=US000.K13:518 PLACE_NEAR=US000.J6: 5Mif PLACE_NEAR=US000.J1:5M
. _NC_SMC_T101_COM_1 @—p_ D8 [PP6/TRO122 Wroccpo/peal K7 & SNMC_DEBUGPRT EN L g =
58 57 3 C—SMC_LID & K6 PP7/1RO123 WT0CCP1/PG5| L7 g NC_SMC_GFX_ OVERTEMP am > 1C5010 17 [*1C5015 [1C5016 |1C5014 |:1C5012 1C5013l 501
I50UF = F 0.1UF —=0 1UF —— 1 OUF ——0 1UF ——0.1UF 0, 1UF
38 SMC_PCH_SUSWARN_L (op) - D4 |pg0/IRQ124 wr2cCcPo/pHO| K3 ALL_SYS_PWRGD 1617 61 2 %:8 §‘1{ CERM |2 i§; CERM |2 )‘2’(53" 2 i§R CERM |2 1 2 18
-~ - X5R-CERM X5R-CERM
5 D> SMS_INT L - E4 [po1/IRQ125 wr2ccpl/pH1| K4 - SMC THRMTRIP oD 02 -1 201 0201 0201-1 0201 0201 0201
52 51 37 SMC_BC_ACOK - F5 |po2/IRQ126
s o—BPM_SLP_S0_L - N5 |po3/IRQ127 WI3CCPO/PHA| I3 g PM PWRBTN L sy -4
8 63 61 18 17 13 PM_SLP_S3_L - N6 |poa/1RO128 wr3ccpl/pus| H4 PM_SYSRST_L 13 17 68 72 =
63 6120 15 13 (Imy—BM_SLP_S4 L - X5 lpos/TRQ129 wraccro/pH6| H3 gy NC MEM EVENT L w ewryss
613 PM_SLP_S5_ L -6 IP06/1RQ130 WT4ccpl/pH7| G4 MC_ADAPTER_E 1337
o 37 30 (I)—SMC_ONOFF_L - L6 |pg7/IRQ131
T1ccpo/pgof €9 @=SMC_OOB1 D2R L am =
o a5 37 (rEy—SMC_RX_L - L3 lyorx T1cCP1/PJ1f BI - SMC_OOB1_R2D L oD 0
o a5 37 @om—SMC_TX_ T - ML lyorx T2CCPO/PJ2[ A9 pSMC_BOARDID oo 2
T2cCP1/PJ3| C8 g NC BDV BKL PWM  &ymyse
20 SMC_PWRFAIL_WARN_ L (op) E13 luSBODM (PL7)
o3 30 (OUT} SMC_WIFI PWR_EN E12 lySBODP (°L6) wrsccpl/pm3| H10 > PM_BATLOW_L oD 12 25
NOTE:
SMS INTERRUPT IS NOT USED, PULL UP TO SMC RAIL.
NOTE: A
Unused pins have "SMC_Pxx" names. Unused WZJ“ SXNC DATECSS 12 201
pins designed as outputs can be left floating, SMC
those designated as inputs require pull-ups.
d} Apple Inc. <SCH ~NUM>| D
) "<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 50 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 36 OF 78
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n n .
SMC Reset "Button", Supervisor & AVREF Supply
R5127 70 52 2 o gry—CPU_PROCHOT L
£% PP3v42 G3H A PN 2 PP3V42_G3H_SMC_SPVSR
# NOSTUFF My etk IiBri=g:1 iR slpy 1 05159
ME-LF 1 = 1 DMNS5LO6VK-7
oL (35711.]%7 C5417%% 1 ™ | sor-563 SMC12 PECI Support
S &% B T
X5R NP0-COG-CERM Yy PP1VO05_S0 £'5°%51%%s 16
402 0201 s " gl2 17737 53 57 60
42 a1 40 38 37 36 _GND_SMC_AVSS PLACE NEAR-Q5159.6:5uM 1
514539 39 37 36 21 33 20 17 PP3V42 G3H . 1 SMC PROCHOT . CRITICAL
= = Q5150 o3 D
- ” ‘R5100 pMN32D2LFBa |
Desktops: 5V Cc5120 = e 100K DFN1006H4-3 K
R SYM. VER,
Mobiles: 3.42V 0'471[]85 e U5110 EZZDW 7 5 15 oumPM_THRMTRIP L T H
cERMEZEY 2 VREF-3.3V-VDET-3. 0V 2201
402 DFN 2
5 SMC_TPAD_RST L 6JMR1* (IPU3N0903049 RESET*p2 SMC_RESET L BT 3¢ 55 15 52 65 32 95159
7 N DMN5L06VK-7
68 37 36 34 SMC_ONOFF_L IMR2* (IPU) PP3V3 S5 AVREF SMC ., « | | sor-ze3 70 36
SMC_MANUAL_RST_L 4 8 MIN-NENRWibTH=0:1 M t—
PELAY  CcRITICAL, REFOUT N e A 1
omrr oo o R5151
4
R5101  ¢5101: o B 330
2 0.01UF —— C5125: 1C5126 SMC_THRMTRIP 17200
5 - 10UF —— ——0.01UF L MF
Ll1ow 18 § —— —— 10% = 2201
ME-LF X5R-CERM 2 8% 8%
2603 0201 X5R-CERM 2 2 X5R-CERM
SILK_PART=SMC_RST 0402-1 0201 | _—
PLACE_SIDE=BOTTOM GND_SMC _AVSS __ 5 57 50 10 o1 42
"MIN DINE WIDTH=0.Z Tm
= , CPU_THRMTRIP_3V3
MR1* and MR2* must both be low to cause manual reset. ggggg%iwlwrﬁ 0.1 mm e
Used on mobiles to support SMC reset via keyboard. CRITICAL
NOTE: Internal pull-ups are to VIN, not V+. 5158 R5134
" " 42 1 2 26 _SMC_BC_ACOK — SMC_BC_ACOK sesr o s MMBT3904LP-7 7 3 um—CEU PECINOSTUF; ’\/\QZ\,———@2 CPU_PECI 5
Debug Power "Buttons HAKE_PASESTRUS To sme ) 175w From/To CPU/BCH
C5134 "
3036 37 6 19 37 72 §I%7PF
= VE 2 tgr?éicoc-cmm
- 201
PLACE NEAR-Q5150.2:5uM
5145 9 38 27 36 34 33 29 33 —PP3V42 G3H
SMC Crystal Circuit 4o o5 ot 6 60 42 2 91 20 10 PP3V3_S4
SMC USB Clock require these crystal 3928 20 13 ﬁ 2’% gg 2’% 2; §; PP3V3_SO0
values:5,6,8,10,12,16,18,20,24,25 MHz
7 56210 SMC_PME_S4 _DARK I R5167 100K 1 2 or
SMC_DP_HPD_L R5168 100K 1 \ ANz woME
R5110 SMC_DP_HD_L IS NOT USED ANY MORE 36 NN 551770 7F 20T
36 _SMC_XTAL 120 40K, SMC_XTAL R 6 37 3 3¢ _SMC_ONOFF_1L, 35.,70 10K LAAAZ
10w CRITICAL s SMC_SENSOR_ALERT L R5172 10K LAAAZ 5% 1720W MF 201
361 Y5110 oo v SMC_LID R5171 100K LAANZ 5T 1720w MF 201
3.2X2 . 5MM-SM 65 as 3¢ SMC_TX T, R5173 10K LAAAZ 5% 1/20W MF 201
12.000MHZ-30PPM-10PF-85C R5174 100K 5% 1/20W MF 201
SMC_EXTAL 1ML3 o043 3 SMC_RX_L T LAANZ
’ 1LJr 1126 »» _SMC_DEBUGPRT_TX_L R5175 20K LAAA 5% 1720w ME 201
1136 »» _SMC_DEBUGPRT RX_ L Rb5176 20K LAAN 5% 1720 MF 201
1C5110 NCNC 1Cc5111 5750 2310 SMC_PME_S4 DARK_L — SMC PME S4 DARK L mmus 25 3 » 68 as 3¢ SMC_TMS R5177 10K LAAAZ :% 1233 ﬁ; zgi
—— 12PF —— 12PF —PASETRT o0 4 3 SMC_TDO R>178 10Kk AN Ao 7ot
T: 2 T: 2 PP1V05_S0 on a0 oo SMC_TDI RO179 10K 1 \np2
2 'JE‘SEC —CERM 2 gggiCOG—CERM 605753 37 17 16 1511 8 6 __ v 40 2 _SMC_TCK R5180 10K 1 ’\/\/\,2 z i zg: ﬁi zgi
13
’ R5112 Ffo50%<97 42 51 97 2 _SMC_BC_ACOK R5187 100K 1,,n 2 B
J_ » PM_CLK32K_SUSCLK_R1 2___SMC CLK32K s 15 . SMC_s5 PWRGD_VIN __R5192100K LAAAZ 5% 17700 M 201
= PLACE_NEAR=U0500.AE6:5. lmm W MF I‘%JFZDW . SMS INT L R5193 10K 1/\/\/\/2 5 1720w MF 20T
2201 5% 1/20wW MF 201
36
4+ s _CPU_THRMTRIP_3V3 R5117 100K LAAAZ
1R5196 SMC ROMBOOT 5% 1/20W MF 201
100K 6 s
&Zzow 'R5188
2201 1K =
37
1/20w
2201
_—
@1 56 56 __SMC_PM_G2_EN R5198 100K 1 2
5 1» _SMC_ADAPTER_EN R5185 10K 2 °% izow ME 201
2 26 _SMC_THRMTRIP R5186 10K LAANA z : 22: ﬁ; 221
12 26 25 24 1» _SMC_DELAYED PWRGD  R5191 100K 1,4 2 N o
W MF
6 5 _SMC_S4 WAKESRC E R5190100K 1 N o
- - - W MF
ISYNC MASTER=J44 SYNC DATE=08/12/2013 A
SMC Shared Support
s em vz
< H M>]| D
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5

38

R5 g 30
SMC_PCH_SUSWARN_L 1 2 _PCH_SUSWARN_ L
*¢ CID—NAREBASE=TRUE ’\/\%/\/ o
1;’20W
MF
0201
50 36 3 29 [T
R5231
36 PCH ACK L 1 2 __PCH ACK L 13 38 36 34 29 MC_PME
MAKE_BASE=TRUE = Y = = - -
IPZDW
MF
0201
— SMC_SENSOR_PWR_EN 36 38 40 60
0 40 35 35 _SMC__SENSOR_PWR_EN I SMC_SENSOR_PWR_EN 36 38 40 60
MAKE, EASE—TR E
6 30 35 _SMC_WIFI PWR_EN — SMC_WIFI_PWR_EN 36 38 63
MAKE_BASE=TRUE —
Top Block Swap
PP3V3_S0 §218918°15%12717 10 24 28 30 37
LI I F PP P T It

SMC12 ADC Assignments

se@Um—SMC_CPU_HI_ISENSE — M%CBSS%(E HI_ISENSE am s
35 UM} SMC_PBUS_VSENSE = M§KN{3C PBUS VSENSE am s
36 MC_BM ISENSE — M BM I ENSE 36
= = — MAKE_BASE=TRUE
MC DCI ISENSE — SMC DCIN ISENSE am
35@_S_C— CIN_ — MAKE_BASE=TRUE N
U} SMC_DCIN VSENSE — MC DCI ENSE
> = = — MAKE_BASE=TRUE >
25 GO} SMC_BMON_DISCRETE_ISENSBMC BMON DISCRETE ISENSE e
— MAKE
s SMC_CPU_ISENSE — M%CB_ESF];L_I ISENSE am
25 T} SMC_OTHERS5V_HT ISENSE— SMC OTHERSV HI_ TSENSE am
SE=TRUE
25 T} SMC_OTHER3V3_ HT ISENSE SMC OSTHER3V3 HI_ TSENSE am
E=TRUE
1o SMC_DDR_ISENSE — Mﬁ}n{ac DDR ISENSE am
36 SMC_LCDBKLT_ISENSE SMC LCDBKLT ISENSE 36
@ —— MAKE ] BASE=TRUE @
woun—SMC_ADC11_PD — M%CBT{;SI%C%Rl PD 26 2
woum—SMC_ADC12_PD — M§KN{3CB£DC12 PD 26 2
2 OM}—SMC_SSD_ISENSE _M§KMES SSD EEENSE am
35001} SMC_PP3V3S0_TISENSE — SMC_PP3V3S0_ISENSE am s
—— MAKE ] E=TRUE
36 SMC_CAMERA_TISENSE — SMC_CAMERA_TISENSE 36
@ —_— MAKE75§§E=TRUE @
1o SMC_ADC16_PD — M%CBI{;SI%C%RG PD 26 2
35001} SMC_PP5VS0_ISENSE = SMC&I}’EEIVRSO ISENSE am s
36 SMC_CPUDDR_ISENSE SMC_CPUDDR_ISENSE 36
@ —_— MAKE75§§E=TRUE m
2 OM}—SMC_PCH_ISENSE — M§KMEC ECH ISENSE am
25 T} SMC_CPU_VSENSE = M§KMEC‘B§PU VSENSE am
36 SMC_LCDPANEL_ISENSE SMC LCDPANEL ISENSE 36
Qe e e e mASE=TROE . — <
35 UM} SMC_CPU_IMON_ISENSE — SMC CI]’EU IMON ISENSE am s
s @um—SMC_TBT_ISENSE — M§KMEC'B7'§TSB;]T ISENSE am

SMC12 Pin Assignments
35 3o NC_SMBUS SMC_4 ASF_SEL NC _SMBUS_SMC_4 ASF_SCL s s

MAKE_BASE=TRUE NO_TEST=TRUE

50 5 NC_SMBUS_SMC_4_ASF_SDA NC_SMBUS_SMC_4_ ASF_SDA 5,
— — —  — — — — WAKE BASE-TRUE NO_TEST=TRUE

2 2 NC_BDV_BKI,_PWM — NC _BDV_BKIL_PWM 26 38
— — — — — MARE_BASE-TRUE NO TEST=TRUE
38 NC_SMC_SYS_LED — NC _SMC SYS_LED_ 36 38
— MAKE_BASE=TRUE __NO_TEST=TRUE
35 5 NC_SMC_GFX THROTTLE L NC_ SMC GFX THROTTLE L 36 38
~— = MAKE_BASE-TRUE _ NO_TEST=TRUE
s 3 NC_SMC_GFX_OVERTEMP _ NC_SMC_GFX OVERTEMP 26 a8
= MAKE_BASE=TKI NO_TEST=TRUE
38 36 NC_SMC_FAN_1_CTL — NC _SMC FAN 1 _CTL 36 38
— —  —  — —  — MAKE PBASE-TRUE — NO TEST=TRUE
22 _NC_SMC_FAN_1_TACH = NC_sMC FAN 1_TACH 26 a8
- E_BASE=TRUE NO_TEST=TRUE
38 NC_SMC_S5VSW_PWR_EN NC SMC 5VSW PWR_EN 36 38
- NO_TEST=TRUE
38 NC_SMC_FAN_5_CTL — NC SMC FAN 5_CTL 36 38

— MAKE_BASE=TRUE NO_TEST=TRUE

2 26 _NC_SMC_BIIL_BUTTON I — NC SMC BIL_BUTTON_L 26 a8
= MAKE_BASE=TRI 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
— — T — = MARE BASE=TRUE NO TEST=TRUE _ _

NC_SMC ACTUATOR DISABLE_LNC SMC ACTUATOR DISABLE L 6 3
—— MARE_BASE=TRUE NO_TEST=TRUE

36

38

38

38

38

38

38

38

38

38

38

38

38

38

Thermal Alerts

s

[ main PCH_SML1ALERT L LANAA 2

Hall Effect Pads

5 APN: -4692
lgpgw OI;I’IITi‘?‘gBng PP3V42 G3H g s
J5250
CPUHYS HALL-EFFECT-SENSOR-MLB-D1
SM
R5217 1 g R5250
- SMC_CPUHI_COMP_ALERT_L 100, NexIto otExne 2
50 - SMC_LID_R LAAAZ— SMC LID s
Y -
1/;2FDW 210 o2 1 /6w
o) 4 5 ME-LF 1C5250
NCX—-O O4>XNC 5 Go1ur
BMONHYS 2 §§K_CERM
0402
R5213
a2 SMC_BMON_COMP_ALERT_ L 1 100, 1
IPZ%DW e
MF -
201
R_?go16 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
[D—CPUTHMSNS_THM_L 1 2
v CPUTHRM_THRM: SMC 677-0912 1 SUBASSY,PCBA HALL EFFECT,J44 J5250 CRITICAL
1/20
5y R51§14 639-4502 (J44 HALL EFFECT BOARD) REPORTS TO 677-0912
- PUTHMSNS ALERT L 1 2 CPUTHRM_ALRT : SMC
;%
1/20W
320
D IBTTHMSNS_THM_L LAAA2 TBTTHRM_THRM : SMC
%
141’2Fow Specify one of these BOM GROUPS.
" msgp0
BOM GROUP BOM OPTI
) IBTTHMSNS_ALERT L LAAN>—¢ TBTTHRM_ALRT:SMC OM GROU OM OPTIONS
-1 CPUTHRM: BOTH CPUTHRM_THRM: SMC , CPUTHRM_ALRT : SMC
MF
261 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 rmmy s o
Specify one of these BOM GROUPs.
514535 98 97 %6 31 3 20 3 PP3V42 G3H BOM GROUP BOM OPTIONS
R5232 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
= MARE_BASE-TRUE TBTTHRM : GONE
11;(05233
K
ﬁzow Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
561

SMCBOARDID:8

S4 SMC Wake Sources

4_WAKE_L

42 41 40 38 37

SMC_PME_S4_WAKE_L

36

SMC_ADC16_PD

__SMC_ADC12_ PD

SMC_ADC11_PD

'R5284
100K
5%
i/20w
2201
NOSTUFF

'R5285
100K
5%
i/20w
2201
NOSTUFF

GND_SMC_AVSS

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

PP3V3_sS4 1829 34 37 38 42 60 63 64 65
'R5282
100K
37
i/20w
ME
2201
SMC _PME_S4 WAKE_ L 29 34 36 38
~ MAKE_BASE=TRUE oD

65 64 63 60 42 38 37 34 29 18

PP3V3_sS4

e 30 26 _SMC_WIFI_PWR_EN R5295 10K 1 2
- - - NN 551770 wF 201

NOSTUFF

¢ 40 3 35 _SMC_SENSOR_PWR_EN R5294 10K 1 2
/\N\/ 5 1720w MF 20T

NOSTUFF

SMC_RESET_TL 36 37 45 52 68

NOSTUFF

"SMC Project Support
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11} n . n 11} . " n .
LYNX POINT LP SO "SMBus 0" Connections SMC SMBus "0" S0 Connections SMC SMBus "5" G3H Connections
e 23 E G0N, PP3V3_S0 e 35553 5N, PP3V3_SO 52 31 45 36 27 26 20 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 Steow | oo J9510 U5000 1238 S 2 Haow J8300 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)
15 1916 1« SMBUS PCH CLK — _SMBUS_PCH_CLK vt 1 |as 4o 62 25 2 SMBUS_SMC_0_S0_SCL —SMBUS_SMC_0_S0_SCL . 1 s 51 2 2 SMBUS_SMC_5_G3_SCL — SMBUS_SMC_5_G3_SCL . 4
72 4 45 MAKE. BASE-TRUE = ERH % “NMARE BRSE-TRUE = 7 7% i MAKE BASE-TRUE = ERIRH D
45 1916 ;s SMBUS _PCH DATA __  SMBUS_PCH_DATA vt 1 |is 4o 62 25 2 SMBUS_SMC_0_SO_SDA —_SMBUS_SMC_0_SO0_SDA . 1 42 51 20 o SMBUS_SMC_5_G3_SDA —_ SMBUS_SMC_5_G3_SDA . 4 s
72 4 45 MAKE BASE-TRUE = ER % “NMARE BRSE-TRUE— = % 7% i MAKE BASE-TRUE = ERIRH
J L II L II L
VRef DACs Ba';:gesrg
U2200 Battery J
(Write: 0x98 Read: 0x99) e — (See Table)
N : Battery Manager - (Write: 0x16 Read: 0x17) __ SMBUS SMC 5 G3 SCL
13 1¢ 1§ SMBUS_PCH_CLK — = 33 %
1 ¢ i SMBUS_PCH_DATA — = SMBUS_SMC 5 _G3 SDA 435
| L
-
Margin Control n " .
U2201 SMC SMBus "3" SO0 Connections
(Write: 0x30 Read: 0x31)
1216 [} SMBUS_PCH_CLK — pndEHEEER, BRIV SO
2 - J44
19 16 11 SMBUS PCH DATA — Internal DP
68 63 39 = = — Samsun LGD
. g Rs350’] 'm0l
Parade T-con - (0x10-0x2F or 0x30-0x4F) Y Y uUs000 UZé‘Z’% Ejzzow
XDP Connectors (MASTER) 2012 2201
4 MB M L
J1800 oy SMBUS SMC 3 SC c
n n . MB M DA
(MASTER) SMC SMBus "2" S3 Connections St NG —S
39 19 16 11 SMBUS_PCH_CLK = I
35 33 1¢ 1y SMBUS_PCH_DATA = 65 65 60 42 19 10 15 PP3V3_S3 X29 Temp (on RIO)
) TMP105: J9510
SMC R5370! IR5371 Trackpad (Write: 0x92 Read: 0x93)
U5000 1/2%§ %{mw J4800 = SMBUS_SMC 3 SCL 1l
(MASTER) 2»61{2 2%1 (Write: 0x90 Read: 0x91) — SMBUS_sMC_3_Spa 2 3o
4o 2 26 2 SMBUS_SMC_2_S3_SCL —  SMBUS_SMC_2_S3_SCL ,, 4 » I
¢ *MAKE BASE=TRUE = Rt
o0 2 26 20 SMBUS_SMC_2_S3_SDA — SMBUS_SMC_2_S3_SDA ..
’¢ MAKE_BASE=TRUE ] N TBT & MLB Prox |
EMC1412: U5850
(Write: 0xD8 Read: 0xD9)
— SMBUS_SMC_3_SCL 2 3
— _SMBUS_SMC_3_SDA 2 3
L
n . 11} .
LYNX POINT LP SO "SMLink 0" Connections B
77 68 65 64 62 61 50 n 11} .
wa B, PR3V3 S0 SMC SMBus 1 S0 Connections
LYNX POINT LP R5§'<‘»'125%)§1 11%523‘1,(11 pudBELEE, BRIV S0
UOSOO 1/20W 1/20wW .
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 gmw EMC1704-02: U5870
72 1 ﬁg{% %C]I;I g DATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99)
PAEBASE=TRUE
) 15 26 2 10 SMBUS _SMC 1_S0_SCL — SMBUS_SMC_1_S0_SCL 1 %l -
3% 95 % 13 MARE BASE=TRUE — 35 33038
1 26 2 10 SMBUS _SMC 1_SO_SDA — SMBUS_SMC_1_S0_SDA 13 %,
3% 95 % 13 MARE BASE=TRUE — 35 33088
I| L
n . 11} .
LYNX POINT LP SO "SMLink 1" Connections LS
J4002
(Write: 0x72 Read 0x73)
— SMBUS_SMC_1_SO_SCL % il
LYNX POINT LP ] — SMBUS_SMC_1_S0_SDA %kl
Uu0500 | — A
(Write: 0x88 Read: 0x89) SYNC MASTER=J44 SYNC DATE=08/12/201?
15 26 02 14 SMBUS_SMC_1_S0_SCL — :
Y CuBuS SMC 1 S0_SDA— SMBus Connections
< >
I Cf} Apple Inc. .FCE—NUM D
) <E4LABEL>
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8 7 6 5 4 3 2 1

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
0y, 1uF LOADRC: YES R5545
s — : 77 68 65 64 62 61 30
8% PLACE_NEAR=U5000.H2: 5MM paa B BHEG P PRP3V3 SO LOADISNS .
N 2 g5 B 7 sa CPUVR_ISNS1_P 14 42K s 039383 X C;Y;les U5540.5:3MM
Uso89 R5569 LOADISNS LORpIENS 0 T0F
7 57 ISNS_1VO05_SO0_N N- SC70 ~ our | 6| B1V05S0_IOUT 19 R3% , sMc_pcH_TSENSE oD 5 >0 LOADISNS 0 Us5540 2 ER¥M LOADRC:YES D
mW L R5 R5055f12 w| ISL28133 402 PLACE_NEAR=U5000.B4 : 5MM
s —LSNS_1V05_s0_p me 200% ools | lR5565 JiE) 1C5569 s y—CPUVR_ISNS2 P 1 4 CPUVR_ISNS_P K ,CPUVR_ISNS_R_P i, SC70-5 = R45§>?f19
PLACE_NEARSRT640-4:5MM 20K —L0.22U0F PLACE NEAR=R7320.3: 0.1% 1% VI 4 g 5 36 38
GND 2y .3V RO SRED CONNECR LON-PRUE /16w 1/200 5 Y
k20" 2 X328 LOADISNS 0402 201 —1- Yz
SRIICAT ° 2201 PLACE_NEAR=U5000.H2:5MM R5 5 4 7 5 5
LOADISNS NOSTUFF LOADRC:YES 7 s >—CPUVR_ISNS1_N 142K . CPUVR_ISNs N 15 02% .| cPuvr_1sNS_R_N
<4 L LACE_NEAR=U5560.6:5MM PLACE NEAR=R7310.3: 0.1% 1% =
- LGND SMC AVSS = 3637 38 40 41 a2 NG SN CONNECT LON-TRUE /16w 1/20w IR5544 21 2201 LOBDRC : YES
0402 201 715K R55 NOSTUFF PLACE_NEAR=U5000.B4 : 5MM
LOADISNS R5548 LOADISNS gﬁsw 1 715K2 PLACE_NEAR=U5540.4:5
DDR 1.35V S3 (CPU & Memory) Current Sense (IMOC) e CPUVR_ISNS2 N 1d: B it PAN = GND_SMC AVSS B
Gain: 100x, EDP: 9 A =] 0.1% ME L
Rsense: 0.602 (R7450) or XW7450 DDRISNS gBAggEgEégNﬁéé%goN =TRUE I/D}FSW L t]v:'oci%m §I%§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 PR DDRRC: YES SSD Current Sense (ISDC)
+ CERM PLACE_NEAR=U5000.A5: 5MM A R
402 - Gain: 100x, EDP: 5 A (16.5 W) e 60 42 01 10 PP3V3_S4SW_SNS BYPASS=U5580.3: 5MM
PLACE_NEAR=XW7450.2:10MM U5570 R5579 Rsense: 0.005 (R5580) L 80
s NC_ISNS_DDR_S3N _slm. Sero " our |6 NS_DDR_IOUT 1% R3%  sMc_DDR_ISENSE - yeenser 23 MV Range: 6.6 A s
> NC_ISNS_DDR_S3N 5/ p o DUR_~oLioL  prn . o p—
100x 1 Mow : 2 PLA = 2:
1 1. 1 xy CERM CE_NEAR=U5000.C2:5MM
7 s [y NC_ISNS_DDR_S3P 4|+ rEF|1 4 I;{EK575 2 __(g?z‘jzzjg e PP3V3 SOSW SSD PLACE_NEAR=USS80.5: 10m4 U5580 402 R5589
PLACE_NEAR=XW7450.1:10MM 5% T 8%y 1|3 INA214
- GND i/20w 2 %5 R5580 - ISNS_SSD_N 4.53
CRITICAL ~ R 5301 37003 5 |- 15860 our | 6| ISNS_so_ssp_zour 1 " K o SMC_SSD_ISENSE oD 5
PLACE_NEAR=U5000.A5: 5MM iw X 1/20W
DDRISNS NOSTUFF DDREC : YES 10750241 g4,,Mf < » ISNS_SSD_P 4| rerll ¢ |IR5585 a 1C5589 C
£ L PLACE_NEAR=U5570.6:5MM CRITICAL 2[4 20K —L_0.22U0F
GND_SMC_AVSS 36 37 38 40 a1 a2 PLACE_NEAR=U5580.4: 10MM GND 5% 0w _; 29%y
o« _ugpPP3V3_SOSW_SSD_FET | R ~ ue? 5351
2 PLACE_NEAR=U5000.C2:5MM
CPU DDR 1.35V S3 (CPU Only) Current Sense (IMI1C) NOSTUFF
Gain: 200x, EDP: 2.5 A L | PLACE_NEAR=U5580.6:5MM
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 L L
- _.% PLACE NEAR-US510.5:10M1 U5510 402 RS519 CPU High Side Current (ICOR) Threshold Alert
% ! .
1|3,, TSNS CPUDDR_N INA210 Gain: 100x NOSTUFF
oMIT R5518 = = 5 |- "~ SC70  our | 6| ISNS_ CPUDDR_IOQUT sMc o a0 Rsense: 0.003 (R5400) Co553 _—
0 200x 22UF
Short Rsense s+ > 5, ISNS_CPUDDR_P Py . REF| 1 R5515 1200 1C5519 waBEENEY P PRP3V3 S0 . 0.22U
0612-SHORT T 20K 201 0. §22UF a7 36 3 039 38 3 CPUHYS
PLACE_NEAR=U5510.4:10MM 5 1 20%
. — GND 3720w 3V C5551
215 —wgpPPlV35 53 0 ~ ur, 5361 05 LUF Zx;szﬁl’
R R
PLACE_NEAR=U5000.H1:5MM 2 .3V
GORRASNS NOSTUFF LOADRC:YES G501 XoR R5553
1 LACE_NEAR=U5510.6: 5MM BYPASS=U5551:3MM 255K
- = GND__SMC_AVSS 36 37 38 40 41 42 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 civ 79X CIR AN 0T P 1
Gain: 500x, EDP: 1.0 A Vth = 0.616 V -> 2.054 A on CPU High current 561 3 §€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 3 s PP3V3 S4SW SNS, Hysteresis Margin = 0.518 A lcpPuHT _coMp_VREF 4|
SMC ADC: 14 1C5520 CPUHYS 2
0.1UF .
7 e i o 49y LOADRC: YES 1§£> %25
31 30 35 + 2 CERM PLACE_NEAR=U5000.B1:5MM . .
? i §§ PP3V3_S0 PLACE_NEAR=U5520.5:10MM uU5520 R5529 Lr2ow lcpunI_TOUT R cpUHYS SMC_CPUHI_COMP_ALERT L .
B3R ME,
FHET INA211 2 TUFF
o i el sl TRR2MY o le | zsns pp3vaso rour 1%R3K _sumc pp3v3so ISENSE . . CNE?ESUZ U5552
500x £ 0.1UF DMN3211)2LF413431
I+ REF| 1 R5525 NOSTUFF CPUHYS ; ég{z DENL >
20K 'R5557 'R5552 432
PLACE_NEAR=U5520.4:10MM GND ?%2 ow 0 0
% = 1
o CRITICAL N 21%1 D';;Zzow i}ézow ¢
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 36 37 30 40 42 42 - - B
NOSTUFF
. A
5V SO0 Rail Current Sense (IR5C) D5557
Gain: 500x, EDP: 1.0 A RB5217ZS-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 -3z
SMC ADC: 17 1C5530
. ?3 1UF LOADRC: YES
T 2 20v, PLACE_NEAR=U5000.G1:5MM “ D CPUHI IOUT
9117 _@uBR5V_S0 PLACE_NEAR=U5530.5:10MM U5530 402 R5539
e R5530 |3~ ISNS_PP5VS0O_N . INA211 s | 1sns ppsvso TouT gt [EINc MESTER=523 TNV 1Y
OMIT 0 e 553700 our e PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Power Sensors: Load Slde
x
Short Rsense 0612 suégg 2 ISNS_PP5VS0_P 4 |1+ rerll_¢ |'R5535 11750008 2 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5569,C5519 LOADRC:NO hd T —
- 2| 4
PLACE_NEAR=U5530.4:10MM GND %Q/}ZIEW 29%y 11750008 3 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5529,C5539,C5549 LOADRC :NO d} Apple Inc <SCH NUM> D
X5R . -
e _‘% CRITICAL ~ 21‘245‘1 0201 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5579 DDRRC:NO ® <E4LABEL>
LOADISNS PLACE_NEAR=U5000.G1:5MM
LIFI)-\%E]?IN%IE\]RSUSSSO P— LOADRC:YES NOTICE OF PROPRIETARY PROPERTY:
= = ] = -0 < >
- SRR L e —
I T0 MAINTAIN THIS DOCUMENT IN CONFIDENCE 55 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 4 1 OF 78
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Thunderbolt TBT Current/Voltage Sense (IHSC/VHSC)

Gain: 200x. EDP: 2.8 A XW a
Rsense: 0.005 (R5640) or Rsense SHORT 55»46 0 R5648 g&%ETltquAR-stuo.z;mMM
Vsense: 14 mV, Range: 3.3 1 2 ISNS_TBT_IVIN 2 ISNS_TBT_ IVOUT
SMC AD: 23 PLACE_NEAR=R5640.1:10 MM 1512:‘0(1\1
45 60 42 01 0 _PP3V3_S4SW_SNS 0 NS
BYPASS=U5640.3:5MM
C5640
0.1UF
23% PLACE_NEAR=XW5640.2:10MM
% gERM TBTISNS
PP 4_TBT L 402
- PLACE_NEAR=U5640.5:10MM R5647 R5649
R5640 3z ISNS_TBT_N ,ISNS_TBT_ IOUT 1 2 453
IT 9 1750w
Short Rsense 1w ;2 ISNS_TBT_ P 4 IR5645 e
0612-SHORT ] 7 20K 020
PP3V3 S4 PLACE_NEAR=U5640.4:10MM ;ZZOW
5201
TBTISNS NOSTUFF

LCD Panel Current Sense (ILDC)

Gain: 500x. EDP: 1 A

RSENSE:

Vsense

SMC AD:

: 5 mV, Range:
21

65 60 42 41 40

0.005 (R8320) or Rsense SHORT
1.32 A

PP3V3_S4SW_SNS

U
PLACE_NEAR=U5640.6:5MM

LOADRC:YES
PLACE_NEAR=U5000.A7:5MM

©RHBir PP3V3 S0 1 2
a2 41 a0 35 38 37

2
7742 40 (I ISNS_HS_ COMPUTING_ P 5 |TN- SC70 OOUT

TBTRC:YES
PLACE_NEAR=U5000.A8:5MM

:YES
PLACE_NEAR=U5000.A8:5MM

GND_SMC_AVSS

CPU High Side (ICOR) Peak Detection Support

R5660

R5666
0

k3
I;EOW
MF
201

PLACE_NEAR=R5400:10MM ™

T
CKPLUS_WAIVE=NdifPr_badTerm U5660

o

1C5660
1UF

2 .3V
CERM-X5R
0201

4 SNS_CPUHIGAIN_ OUT 1

BYPASS=U5660.3:5MM

R5665

2

CRITICAL

ISNS_HS_COMPUTING_|] 4lmv+ 200x  Rer[l 'R5664
15K

CKPLUS_WAIVE=NdifPr_badTerm GND

Battery BMON Discrete Current Sense (IPOR) & Threshold Alert

Gain: 50x. EDP: 8 A

Rsense: 0.005 (R7150)
Vsense: 50 mV, Range: 13.2 A
SMC AD: 05

36 38

30 28 20 13 §5 3 83 85 §1 3°_PP3V3 SO
BRI IR HE T T

5%
~ 55
STUFF

LACE_NEAR=U5660.6:5MM

NOSTUFF

PLACE_NEAR=U5660.6: 10MM 4
1750w

lf?BW

R5668 0501

2201
I;EOW

k3
I;EOW

2201 MF
0201

from 3.3V with increasing discharge current.

SENSE+ pins of EMC1704 sink 10-20uA current.

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

36 37 38 40 41 42

CHGR_CSO_R_P/N are swapped on purpose
to measure Battery discharge power
into system.

Trip Target on Battery current: 3.5 A
Hysteresis Circuit:

Vref = 0.854 V

Vth = 0.758 V -> 3.031 A on Battery current
vVtl = 0.887 V -> 3.549 A on Battery current

Hysteresis Margin = 0.518 A
BMONISNS r
C5670 1
1UF

BMONHYS
'R5674
200K
17
1/20W
ME
2201

BMON_COMP_VREF

BMONHYS

'R5675
69.8K

1
1720w
ME

2201

BMON__TOUT_R

NOSTUFF BMONHYS
U5672
! %516012 DMN32D2LFB4

NOSTUFF
'R5677

0

320w

MF
20201
«| BMON_IOUT D

BMONHYS

'R5672
0

NOSTUFF
C5673
0.22UF
1 2
BMONHYS
1C5671 20%
L 0 1UF 8
0 v 0201
6361 *°F R5673
L BYPASS=U5671:3MM BMON COMP FB 12551(2
BMONHYS ®
R5676 U5671 il
10K 402
2 3/, \{5 MCP6541T  guowmvs
4 SC70-5
1/;2Fow 1 BMON_COMP_OQUT
4
- 2

103 DFN1006H4-3
5 25V SYM_VER_2
XBR
402

= 1

R5629
7 o2 [IM) ISNS_LCDPANEL_N 5 ISNS_LCDPANEL_IOUT 14 9 53}3 SMC_ILCDPANEL_ISENSE o 2 3
150w
1 62 ISNS_LCDPANEL_P 4 R5625 (2 105629
51K 201 f— 00.22UF
2920w 2 )%_%év
21%1 0201
LOADISNS LOADISNS LOADRC:YES
PLACE_NEAR=U5620.6:5MM PLACE_NEAR=U5000.A7:5MM
= GND_SMC_AVSS
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
, _PP3V3_S3RS0_CAMERA _
3 = LOADISNS
w4 m s PP3V3_S4SW_SNS BYPASS=U5630.3:5MM
PP3V3 S3RSQ CAMERA 1C5610
0.1UF
HIN NECK WIDTA=01 175 29% LOADRC:YES
MAKE_BASE=TRUE CERM PLACE_NEAR=U5000.B2:5MM
102
1 _gu PP3V3_S3RSO_CAMERA R5619
NC_ISNS_CAMERAN 5 ISNS_CAMERA_TOUT 14 Y 53}3 SMC_CAMERA_TISENSE oo - 3
XW5610 8] %
o NC_ISNS_CAMERAP 4 R5615 1/;2Fow 1C5619
20K 201 9. 22UF
PP3V3 S3RSO CAMERA R G %% o N xéév
S MIgggnggwgnTﬂ 0. ZMM LOADISNS 2Déjol 0201
§  voumaces R5611 NOSTUFF LOADRC: YES
i PP3V3 SO 1, 0, CAMERA 3V3:S0 PLACE_NEAR=U5610.6:5MM PLACE NEAR=U5000.B2: 5MM
i P - = GND_SMC_AVSS 36 37 38 40 41 a2
is ME-LF
5 402
R5612
.PP3V3 S3 1A /\0/\ 2 CAMERA 3V3:S3
P
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

* 0% NOSTUFF
6,3 a
D5677
BYPASS=US5670:3MM _L RB5212S-30 Z
- K
v BMONRC : YES
CKPLUS_WAIVE=NdifPr_badTerm I:-[]I\?AGZZQ R5 g; 9
7 52 (I CHGR_CSO_R_P 5 |n- sc70  ourt L& ° BMON_TOUT 1A lg SMC_BMON_DISCRETE_ISENSE 36 38
1% s
CRITICAL 150w BMONRC: YES
1 52 CHGR_CSO_R_N ReF| 1 R5671 M |1C5679
CKPLUS_WAIVE=NdifPr_badTerm %SK PLACE NEAR=U5000.A3:5MM %)0%2 2UF
&Zzow 2 $:2Y
BMONISNS 2201 0201 u
NOSTU: PLACE_NEAR=U5000.A3:5MM

CPU Core Voltage Sense (VCO0C)

SMC ADC: 20

XW5680
SM
e 65 54 10 s _PPVCC_S0_CPU 1

PLACE_NEAR=U5000.B7:5MM

CPU Core IMON Current Sense (

R5699
1 2 SMC_CPU_IMON_ISENSH, : =

Gain: 1 A / 28.273 mV, Range: 40 A.
SMC ADC: 22
ss _CPUVR__IMON

CPUVSENSE_IN
PLACE_NEAR=R7310.2:5 MM

R5689
4.33K SMC_CPU_VSENSE _grmy 5o 3¢

FF
PLACE_NEAR=U5670.6:5MM

1};Bw 1 (:5 6 8 9
261

2

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

0. 22UF
%

PLACE_NEAR=U5000.B7:5MM

GND_SMC_AVSS

1C2C)

1;§bw
ME 1C5699

== 0s,22UF
2 $:3V NOSTUFF
0201 PLACE_NEAR=U5000.B8:5MM

GND__SMC_AVSS

37 38 4041 42 Q17T NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

GND_SMC_AVSS

36 37 38 40 41 42

14 ISNS_CPUHIGAIN R_P 1 2 ISNS_CPUHIGAIN P B < 7
NOSTUFF

'R5662 0561 R5667
1K 0

1% 77 42 10 (I)—LSNS_HS _COMPUTING P1AAAN 2
&F/‘zow PLACE_NEAR=U5660.6:1

174 ISNS_CPUHIGAIN R N 1700 2 TSNS _cpumreamy oD
PLACE_NEAR=U! .6z MM 4 NOSTUFF
'R5661 0301 R5669

16K
1§6 77 42 40 ISNS_HS_COMPUTING N1 9 2
Lr2ow m—FI_GZWWPLACE EA] - V.YV

In battery discharge scenario negative voltage will be
present on IN+/- pins with INA output voltage decreasing

SMC_BMON_COMP_ALERT_TL

36 37 38 40 41 42

SYNC DATE=08/12/2013
—————

ISYNC MASTER=J44

d} Apple Inc.
<)
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Thermal Sensor A:

Thunderbolt Die, MLB Proximity

I2C Write: 0xD8, I2C Read: 0xD9
R5850
o201 855203, PP3V3_SO 1 2 EP3V3 SO TBTTHMSNS R
wRuBIhLELY Y HIN LINEWIDTE
éﬁg VoLrAGESs" 3% 1C5850
402 951Uk L L U5850 I2C Address:
7 4 21y TBTTHMSNS_D1_P —Z $ TBTTHMSNS D1 P 2 L%, Ii{?KSSl ??0%52 By setting R5851 to 15k, I2C address
T MAKE_BASESIR PLACE_NEAR=U5850.2: 5MM - 402 15 15 for U5850 is 0xD8/0xD9.
NO_XNET CONNECTION=TRUE TBTTHRM_SNS Li2ow Li2ow
Thermal Diode: TBT Die (THSP) 0%32;%1 053%0 = 261 ,201
(et et e et B 4 . uF ——
' Placement Note: | 8% -1 EMC1412-A TBTTHRM_THRM:PU TBTTHRM_ALRT : PU
' The P leg connects to THERMDA pin of the TBT TBTTHRM_SNS cgzm 2 TOFN - -
-chip thg N leg connect to pinpAAs ' 0z 2foe erus/apor| ¢ TBTTHMSNS THM I, T
’ . 27 PLACE_NEAR=U5850.3:5MM 3
o e ot 152 LBTTHMENS DI N DN ALERT*y 6 _TBTTHMSNS ALERT L Lo -
J_ XW§M851 76 63 39 36 MBUS_SMC_3_SDA 7 |smpaTa
= B MB M L
PLACE_NEAR=U2800.AA8: 2MM o 63 29 20CETY SMBUS_SMC_3_SC MCLK THRM
Note: Use GND pin AA8 on U2800 for N leg. GND _PAD
ol o
TBTTHRM_SNS . -
Thermal Dlode: MLB Proximity (TMLB)
'Placement Note.
= ' Place U5850 on the TOP side, on the left port}on
1 of the board, 1" to the right of USB connector.
L o oo a a2 e e @2 @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU High Peak Detection:
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity
I2C Write: 0x98, I2C Read: 0x99
R5870
e 1503 %520 3, PP3V3_S0 1L AGN 2 PP3V3 SO CPUTHMSNS R
47 36 34 43 42 41 40 39 38 37 4 INE WIDTH=0.25
16w et SRS 1C5870
MESLF 0.1uF
1 2 L, 115(?087 5 115(?08132
. . ., CPUTHMSNS_D1_P K
Thermal Diode: Airflow (TAOP) , PLACE NEAR=US870.2:5mm ~| CRITICAL 402 15,500 15,00
P NO_XNET_CONNECTION=TRUE VDD L
Place 05671, mirflow thermal indicator, above 05871 58711 U5870 - N L
ace 0 + Alrflow thermal indicator, above, BCEA6BLD 0.0022uF —— EMC1704-2 CPUTHRM_THRM: PU CPUTHRM_ALRT: PU
' the SSD, on the BOTTOM side. , B8 eBLE 18% N OFN — —
o, 2 | CRITICAL CERY 2 |pp1 THERM*|y) __CPUTHMSNS THM_T, oo
., CPUTHMSNS_D1_N PLACE_NEAR=U5870.3:5MM 3 |pn1 ALERT*| 10 CPUTHMSNS_ALERT L b oo =0
,» CPUTHMSNS _D2_P 4 |pp2/DN3 smpartal 11 SMBUS_SMC_1_SO0_SDA 14 32 36 39 68 72 76
PLACE_NEAR=U5870.4:5MM
3 NO_XNET_CONNECTION=TRUE 5 |pn2/pP3 smcrk| 12 SMBUS_SMC_1_S0_SCL 14 32 36 39 68 72 76
1
CRITICAL 05873 1 0_%5’2821% 1 16 | sEnsE+ ADDR_ser| 6 CPUTHMSNS_ADDR_SEL
BSRACREE T e e R5875
2 | CRITICAL CERY 13 —XNC 0
DUR_SEL 5%
., CPUTHMSNS D2 N PLACE_NEAR=U5870.5:5MM 14 |1y sEr 20w '
v | 20201 ,
Thermal Dlode. Thermal Dlode. GND _ THRM_PAD ,

Memory Proximity (TMOP)
"Placement Note: " pPlacement Note:
' Place Q5872 between two rows of Memory dev1ce§,

' between channel A and B, on the BOTTOM side. ' on the BOTTOM side.

CPU Proximity (TCOP)

' Place Q5873 under the CPU,

e D

® ~

Thermal Sensor.

'Placement Note.
+Place U5870 at corner near Fan,
ron the TOP side. '

Fin Stack Proximity (ThlH)

ISNS_CPUHIGAIN_P

ISNS_CPUHIGAIN_N

e D

ISYNC MASTER=J44

SYNC DATE=08/12/2013
—————

Thermal Sensors

d} Apple Inc.
<)
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FAN

CONNECTOR

KEEP THE 5 PIN CONNECTOR FROM D1

62 64 65 68 77
PP3V3_S0 811 12°13 15 17 18 24_28 30 37
38730740 71 22

1

4346727730761

PP5V_S0

16 17 32 41 45 53 54 58 60 61
65 88

CRITICAL

R6060 J6050
FF14A-5C-R11DL-B-3H
47;: F-RT-SM
- nex2QO
R6065 201
27K 1lo|sv e
56 (QUT—SMC_FAN 0 TACH 2 FAN_RT TACH 2 O | MOTOR CONTROL
3
1/20w O | 6ND
E 4 1o | Tacu
201 S0
NC %—
= 7
R6061 ; Nex—Q)
51850769
5% Q6060
1/23‘;1 DMN32D2LFB4

201

© DFN1006H4-3
EY SYM_VER_3

S

56 [IT)—SMC_FAN 0 CTL

JRJE FAN_RT PWM
LI

ISYNC MASTER=J44

SYNC DATE=08/12/2013
———

Fan

d} Apple Inc.
<)
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65 6160 59 14 11 s PP3V3 SUS

66 45 15 (T SPIROM_USE_MLB AN A

NOTE:

SPI ROM

Dual-IO Mode (Mode 0 & 3) supported.
SPI Frequency: 50MHz for CPU, 20MHz for SMC.

If HOLD* is asserted

ROM will ignore SPI cycles
in normal and Dual-IO modes.

CPU Master

LPC+SPI Connector

(Matt Card Connector)

LPCPLUS
CRITICAL

J6100
DF40C-30DP-0.4V
M-ST-SM

Sya

svne oatesos e o] A

<SCH_NuM>| D

<E4LABEL>

52 5139 30 37 36 34 33 30 17 PP3V42_ G3H 31 O 32
SPI:DUAL_IO 61 60 56 54 53 4s a1 32 37 3 PPSV_S0
) = a1 BYPASS=U6100: 3mm| RITICAL 16 o2 - SPI_ALT MISO oD 5 72
RG}%% C6100 ® C c 1 0 17 gy LPC_CLK24M_LPCPLUS > 300l e | LEC_FRAME L am e e
. 0.1UF —— VDD 12 14 LPC_AD<0> 5 6 SPIROM_USE_MLB 15 45 68 72
1/28%’ igv —— U6100 68 36 E P —— - OC 5 P @ 68
261 XSR-gEm 2 64MBIT D . o 0 075 CLKRUN o
'R6103 2 WSON e igg :g:i: n[C%e 2 ?;I ALT, CL; o
100K 7245 SPI_MLB_CLK 6 | sck s1/s1o0| 5 _SPI_MLB MOST . ,, e D De3s = — -0 O — %= SPT ALT S L <M e 7
1/20w 72 68 36 1CETY . P IoXe! - _ _CS Yes RURD
ur SST25VF064C vt s SPI_ALT_MOSTI -5 16 o a | LPC_SERIRQ 15 36 6
2 OMIT TABLE [maing > 0 O S <D
240 SPI_MLB_CS_L 1 cex — » SPT MLB MISO e 16 154y XDP_LPCPLUS_GPIO —— 10 01 e LPC_PWRDWN_L g o
72 SPIROM WP_L 3 wes so/sor1 = o 1s my—LPCPLUS_RESET L - Oool20 g | smc TDpI T 5« 0 o
22 as SPIROM HOLD_L 7 JrsT+ /HOLD* o 37 3¢ @oE}—SMC_TDO - 10022 o SMC_TCK BT 5« 5 o
SPI3DUAL,TO vSS THRM PAD e NC_SMC_TRST_L - 23001 o SMC_RESET_L BUD 6 27 20 52 o0
R 0 2 = s NC_SMC_MD1 2510012 SMC_ROMBOOT o - o
1 2 o 37 36 Ty—SMC_TX_L - 2100122 o SMC_RX_L B 5« 51 e
30
17w 295 o | SMC_TMS D 5¢ 7
0201
PLACE_NEAR=U6100.7:12MM <4 33 34
NOTE: Not all ROM APNs currently used
support Quad-IO. Also not compatible with
Matt card ROM override. Quad-IO support 51651039
is for experimentation only. £
SPI Bus Series Termination
SPI_ALT_MISO ,;
[PLACE_NEAR=J6100- 27 5HK
T SPI_ALT_ MOSI ,, ,,
PTACE_NEAR=J6T100- 157 5HH
PLACE_NEAR=J MM SPI_ALT CLK ..., Matt Card ROM Slave
PLACEiNEAR=J6100.12:5M.M SPI ALT CS L s 72
[PTACE_NEAR=J6100.T4:5H ——
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R6128 |['R6127 |'R6126 |'R6125
0 0 0 0
5% 5% 5% 5%
1/20wW 1/20wW 1/20wW 1/20wW
MF MF MF MF
20201 20201 20201 20201
R6110 R6120
7 @D—SPI_CSO_R_L 1A9\ 2 . SPT_CSO_L 1,\?\3;\/2 SPI_MLB_CS_L grmy s -
PLACE_NEAR=U0500.Y7:50MM /5% /1% PLACE_NEAR=U6100.1:12MM
1/20wW 1/20w
R6111 o5 R61321 M
7 11 gm>—SPI_CLK R 1.0 2 2 SPT_CLK IN;VVZ SPI_MLB_CLK g, =
~ PLACE_NEAR=U0500.AA3:50MM ;% - 14 PLACE_NEAR=U6100.6:12MM
1/20wW 1/20wW
0301 R6112 M R6122 SPI ROM Slave
e SPI_MOSI_R 1A\ 2 ., SPT_MOST 1\;3\2 SPI_MLB_MOSI cry s 7
D25 — -2 —"—pracy NEAR=U0500-AAZ S0~ VYV PLACE NEARSUGT00. 57 I2HN
(SPI_I0<0>) - o 1720w
R6113 o¥51 R6123 i
7 1 Ery— SPI_MISO 1A PN 2 .. SPT_MISO R l“jébz SPI_MLB_MISO cwry s 7
PLACE_NEAR=U! LAAZ: MM 4 4 PLACEiNEAR=Ub100. T 12MM
(SPI_IO<1>) 17w 1/%ow SPL:0paR IO
- 0201 201 R 55
e PI_I0<2> 1 2 SPIROM WP_L ,,
ao—S o /\//1\%/\/ PLACE_NEAR=0U6100.3: [2MN ’
SPI: D IO 1/20W
REPIT
21 PI_IO<3> 1 2 SPIROM_HOLD L . 5
@p—SBI_10<3 ’\//1\%/\/ BLACE_NEAR=U6100.7: [2MH = ="
lMZFDW
201
R6114
22 26 SPI_SMC_MISO 1A 2A 2
@EF————————————N%N—Tﬁﬁjﬁﬁaxmmmﬁrm
I/SZDW
o581 R6115
I SPI_SMC_MOSI 1 2
2 D /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20wW
SMC12 Master o¥E, R6%16 SYNC MASTER=J44
SPI_SMC_CLK 1 2 Iﬂ!!ﬁ!ﬂ!'
2 2 (I AN\ FEAcE REAR=T5000TT0T1
5 v FTACENERR-USTOU.TI0 L2m LPC+SPI Debug Connector
0301 R6%17
7 s p—SPI_SMC_CS L AN\ 2 —pracE NEAR=USU00TRTOH 2 Apple Inc.
o g o
lMZFDW
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AUDIO CODEC, ANALOG BLOCKS
APPLE P/N 35354080 CRITICAL
L6201
120-OHM-25%-1.3A
PP3V3_S0_AUDIO_ANALOG LYY Y L2 PP3V3_S0 g
MIN LINE WIDTH= % MM 0402 38739 40741 42 43744746 47 50
MIN_NECK_WIDTH= mm
VOLTAGE=3.3V CRITICAL
S eREe o fRAVS_AUDIO_ANALOG .. c6214:| |1c6213
C62181 C62161 L1Cc6217 THY T T i
0.1UF 0.1UF 10UF X7R-CERM 2 2 XS5R_CERM
20% 0402 0402-1
X7R Cél%l‘"’l 2 X7R Cél%l‘"’l 2 2 18¥.
0402 0402 0805-EPBI1 GND_AUDIO_CODEC ., s
CRITICAL I\ GND_AUDIO_CODEC 4 5o
C6219 BYPASS=U6201.N13:M11:5 mm
15UF ~ « C62121
50 1« __GND_AUDIO_CODEC 1|2 2 a9l g = 0.1F BYPASS-US201.AL:AZ:5 Mt
I [T TR B L&y 2
283 BYPASS=U6201.H12}H13:5 mn g 8 5 3 XTR-CEHN
X5R.
0402 MIN LINE WIDTH=0.20MM < 8 o GND_AUDIO_CODEC a6 50
CODEC FLYP MIN_NECK_WIDTH= <3P > >
PYPASSTUGZ01-R8:B10:5 MCRITICAL MDIIII\IINN%%EEW%%'II‘%HOUO7 MIN LINE WIDT VREF _DAC Hl3 VREF_DAC upour_r| 212 MIN _LINE WIDTH=0.3MM MIN_NECK WIDTH=0,07MM AUD_HP_PORT_ L ouT =0
C62221 MINWECKWIDTH ;]%WILTN ALl | yup pror U6201 upouT_gr| 213 MIN _LINE WIDTH=0.3MM MIN_NECK WIDTH=0,07MM AUD_HP_PORT_ R T =0
1521.&1; a8 - CS4208-CRZR sEnse a1l €11 AUD_TIPDET 1
FLYP - 12
peid CODEC_FLYN B10 | pryn VEBGA SENSE 2| D AUD_TIPDET 2 &m»
0402 MIN LI WIDTH=0. B11 ANALOG c13 AUD H D
MIN_NECK_WIDTH=0. FLYN SYM 1 OF 2 HS3 MIN_LINE WIDTH=0.SMM MTN NECK_WIDTH=0,07MM UD_US_HS_GN am s
ci2 = = AUD_CH_HS_GND
GND AUDIO CODEC N10 HS4 MIN T.INE WIDTH: 0.5MM MTNiNF‘(“KinD'T‘H 0. 07MM @ 50 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+ HSINH 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. T LCBIASL L AR C6225 <=
MICBIAS1_R 39% 402 1 UF MIN_LINE WIDTH=
SENSE_BI1 XBR II 2 MINWECKW]IDTHH% OM’JC N
L5 @ 49 77
TP_AUD_CODEC_MICBIAS2_R == MICBIAS2 L SENSE_B2 GND_AUDIO_CODEC ., 11
MICBIAS2_R SENSE_C 38 103
SENSE_p| L3 | X5R
50 46 GND_AUDIO_ CODEC N8 ImrcINl L+ — 402 AUD_TYPEDET BT
M8 ImrcINi_I- LINEOUT1_ L+ E12 NC_AUD_ILO1_LP
N7 hurcIni R+ L1nEouT1 L B3 NC_AUD_LO1_LN
M7 MTCINI:R— ringouT1_r+| F11 NC_AUD_LO1_RP
_| F12 NC_AUD_LO1_ RN
C6226 N5 |urcinz_t+ LINEOUTL R
. 1UF M5 2 L- 2 F13 AUD_LO2_IL_P
?g&; MICINZ_L LINEOUT2_Lt— AUD TO2 L N 0D “”  Lpr. SPKR AMP. SIG. SOURCE
}ég%;lCERM N4 MICIN2 R+ LINEOUT2_L- @ 48 77
GND_AUDIO_CODEC |2 CODEC_MICIN M4 R- c12 AUD_LO2_R_P
o —|| MICINZ_R LINEOUT2_R¥i——— AUD 103 R N 00D 77 RT. SPKR AMP. SIG. SOURCE
AUD_HSBIAS_IN L12 |yspras TN LINEOUT2_R- oD = 77
AUD_HSBIAS L13 luspras LINgouT3_L+ H1L AUD_LO3_I_P ©UD 7 1pp BWOOFER AMP I RCE
R6206 AUD_HSBIAS REF M13 |4SBIAS_REF rINgouT3_r-| J11 AUD LO3 L N oo« SUBWOO! . SIG. SOURC ——
12.2113 "1l HSBIAS_FILT LINEouT3_Rr+| 12 AUD_LO3 R P
VYV | 913 AUD LO3 R ©UD 7 RT. SUBWOOFER AMP. SIG. SOURCE
1/12%ow LINEOUT3_R- U (0] N T <5 77
MF
201 vingouT4_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 LINEOUT4_R-| B1L NC_AUD_LO4_RN
383 veow| ™12 CODEC_VCOM
XK L C6221 Aaaa o 8 vRer apci N2 CODEC VREF_|
acgog zzz =z O
fd<c ZIE Z QA c e G’ 2PE
FILT 21s1ale] glsla] ol @ 1UF- IOOHM— %OO%UF
4 2| =32 2
= al | |o| a 3087 2 1ev..
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 NIRHES: 8 U6200 MR- RENR WERRHCG: 20M
6 2 FERR-22-O0HM-1A~0. 065-QHN Nack W : TPS7 1745 VAN NECK WIDTH=0.
62 60 57 56 55 33 32 _PP5V_S4 1 2 PP 4 1 2 4V5_REG IN 6 1 PP4V5_AUDIO ANALOG i
wwad = = — = =
HIN HEER BTG 0201 " CRITTCAL
R§522(1)<0 v 4V5_REG_EN 4 fex Nr/FB|3 4V5_NR
30 24 34 33 97 95 93 38 1] s PR3V3_SO 1A/ 2
R R R Nc| 5
NO STUFF, A3 L___GND 7 CRITICAL ICRITICAL
i R6207 7 [
201 - -
PM_SLP_S3_BUF_L 0 A 22K N __(0:6200 1 C6201 XWGSZOO SYNC MASTER=J44 SYNC DATE=08/12/2013
61 27 26 VAN — 20% —— 1UF M
ve 2 1Y 183 1852 c AUDIO:CODEC, ANALOG
e 2 38 . 4
MF-LF
D_AUDI 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>
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L6300
FERR-22-OHM-1A-0.065-0HM

AUDIO CODEC,

APPLE P/N 35354080

DIGITAL BLOCKS

65 63 61 60 59 3 _PP1V5_S0 1 PP1V5_ S0 AUDIO DIG . PP3V3 SO Gezei s san
- 0201 RENR W TBTH= I 1 M A P P P T S
1 VOLTAGE=I.5V BYPASS=U6201.E1:F1:5 mm
(4;'67%90 C§391 1C630 BYPASS=UG20[L.GL:FL:S mu oo o k1iK3:5 _ _ PP3V3_S0 §1182180818% 7 00 24 29 30 37
39* A A ??Hm 1C63031C6304 C63
b X7R_csEsR=m35201.J2:J1:5 mm 2 %Z%ECERM 0 %{%
CERM—XSR cﬁm_st X5R-=C]| PASS=U6201.A7:E3:5 mm
= 1 201 0201 0402- C630 1C6307
Jee e an pp3V3 SO - ¢ 1 19 0, 1UF
PRUWBIIRENS = xsg-c 2 CflRl‘"’l—XSR
0302 0201
11;(6324
K =
Pow  |'RE325 Bl & & 8] = -
ME 100K a o A& &=
2201 5% > @ w = A
2920w AU R
2%51 > 5 5 5
RIGO%Iz(?’ « @um—GRI00_SPKR_SHUTDOWN H3 lgpr00 SPDIF_IN - R63%30
LAAAZ PD_CS4208 GPIO1 H2 |gpro1 U6201 sppTF_ouT| G2 CS4208_SPDIF_OUT 1 2 _QUT_ .
g e 50 SPKRCONN_L_ID H1 |gpro2 ﬁgv *—OQUT_IACK gD
NOSTUFF 1720w D> CS4208-CRZR pMIC spaol N3 1 Phsw
ME 68 0 SPKRCONN_R_ID C4 |opros _ L/Tew
R6322 201 = VFBGA pMIc scro| N2 Eok
S5% » DFET OPENUS C5 |epros DIGITAL _
1 2 DFET_OPENCH c7 lepros s 2 oF 2 pmIc_spa1l N1
150w NC CS4208 GPOO 9 lepoo pMIc_scrif ML NC_DMIC_CLKO
1 261 NC_CS54208_GPO1 B9 lcpo1 pmIc_spaz| M2
= L1
72 HDA BIT CLK F2 |perk DMIC_SCL2
72 HDA_SYNC E2 |sync pmIc_spa3| K2
R62?531 ;. CS4208 HDA SDOUTO R D1 [sp1o purc_scra| L2 DMIC CLK3 R NC DMIC CLK1
o Q" 2 s HDA_SDINO LAAA2 | _TP_cs4208_HDA_spouTi cl |spr1
150w | D2 Ispoo NCLF6
MF C2 |spo1 Nel F7
72 47 12 HDA_SDOUT 201
(2’ SDOU 0 <3 Jspoz (T
75 p—HDA_RST L 21 spo3 net 88 NC_DMIC_CLK2
| D3 yrsT* nc| &7
G8
A5 IvcLK A we
NC_CS4208 MCLKA I 52 — Nc| H6 DMIC SDA3 50 68
NC_CS4208_SCLKA f Py wel 57 R6332 <
NC_CS4208_LRCLKA I o5 |CRCKA el 8 1,\}\-‘;\/2 DMIC_CLK3 w0 oo
NC_CS4208_SDOUTA I Frm P o>
eonLA P
402
A6 lvcLk B
NC_CS4208_ MCLKB T ]
B6
NC_CS4208_ SCLKB I = SCLK_B
NC_CS4208_ LRCLKB I [LRCK_B
B8 |spoutr B =
NC_CS4208_ SDOUTB T —
24 lspIn_B
C6 |spa
2T jscr PREAO1
s egeee
g 333238 oa 50 47 DMIC SDA3 1 OPLACE NEAR=U6201.N3:5 mm
S I R P R Y

72 47 1 HDA_SDOUT

PEGA04
)

PLACE_NEAR=U6201.D2:5 mm

SYNC DATE=08/12/2013
—————

 am—
AUDIO:CODEC,

DIGITAL

d} Apple Inc.
<)
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8 7 6 5 4 3 2 1

e s PP5V_S0_AUDIO AMP T,

CRITICAL|
1
CRI6T4IEAOL CRITICAL C6412 BYPASS=U6410.A1:A2:5 mm
L C6413
FERR-1000-OHM 0.01UF TANT P(,LY 1C6411
7 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 o O TEST_TRUE MAX98300 = SPKRCONN T, OUT P e
GAIN = +3 DB 0402 SPKRAMP LIN PA3|rw+ WLP Bl MIN LINE WIDTH=0.40 MM oD
1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL = IN P3| o o MINNECK WIDTH=0.10 Mt
1ST ORDER FC (SUB) = NOM 9 HZ XTRIGERM = - ]
SPKR_SHUTDOWN c2 . c3
" u o SHDN GAIN SPKR_L_GAIN T rTRErBERCONN L_OUfm »0 c: 1
FERF{_‘Glg(?Ol onM B2Ine MIN_NECK_WIDTH=0.10 MM
R6400!
o E_GPIO0_SPKR_SHUTDOWN1 (Y YY) 2 100K -
0402
CRITICAL sy o
402, <
e 1 PPSV_S0_AUDIO _AMP R
CRITICAL CETESAL _LCRGLELZAL BYPASS=U6420.A1:A2:5 mm
L C64 106421
47UF
FERR-1000-0HM 0.01UF 4| crITICAL 05, L UF
2 2 TANT- gc,W 2 8%
77 46 ) _R__ 77 TAUDSEKR, CASERL PVDD 2 X5R-CERM
0402 - 6420 0201 SPKRCONN R_OUT P 50 68 77
L6421 Cé{gﬁ]’zcil‘m% = U MIN LINE
MAX = MINWECK‘WIDTH 0:10 MM
FERR-1000-OHM 78255 28300 SPKRCONN R O
1 2 0.01UF Lo | SRR TRﬁFINA:PTr\H our+ Bl MIN L%ggﬁ%ggg SR e
e === sz NO_TEST-TRUE — N rrSRKRAMP_RIN_| 3ln- our-| €1 =
CRITICAL 19 -
X7E G5RM,, SPKR_SHUTDOWN  CZsupn« cay C3_SPKR_R_GAIN
B2lnc
R6420*
PGND 10051§
« s PPS5V_S0_AUDIQ AMP_ R 1/18W
o MF-LF
< 402,
CRITICAL BYPASS=U6430.C2:C1:5 mm
C64321* 1C6431
CRIZICAL c L 100Ur —= 0. 1UF _l_
FERF{_‘61003000HM Ceass g;%% 2 S 2 189
iy N 0.22UF ¥ o CRITICAL XSR-CERM
CASE-AL1 VDD 0201 77
7 s AUD LO3 R P 1 L2 1 2 U6 4 % o 5o o
0402 NO_TEST-TRUE = NO_TEST=TRUE
1 SSigsy
CAFORZM Bllrn+ OUT+ c3
CRITICAL NO =TRUE Allrn- our-| B3
L 8%5E§2AL ., _SPKR_SHUTDOWN LYAI A3 | RSUB_GAIN SPRRCONN_SR_OUT N
FERR-1000-OHM 0.22UF “ = SP GAIN MIN LINE WIDTH=0. 40 M oD 0 o0 7
77 16 I AUD _LO3 R N 1(YYY,) 2 AUR-SPXRAME RSUATN N 1 I 2 RSURIN N epcel B2 1c64d6 e N NE FRRTE-
0402 - 108 GND 41187%00EF
l6v bl 2 50v
CERM © X7R-CERM
402 0402
6 a5 PP5V, SO_AUDIO AMP L
BYPASS=U6440.C2:C1:5 mm
CRITICAL CRITICAL
16440 EEa3T c64421, 1C6441
FERR-1000-0HM 0 2oUn T00UF —+ == 0.1UF
20% T —
7w m—RAUD_LO3 L P L[ Y T [, 2 aun _sexeame 1R LSUBIN P 2 2] 1ev SPKRCONN_SI_OUT_ P ,
‘ 0402 Noi'rEsq':'l‘Ru'Er E— 11 NO_TEST=TRUE CASE§§¥ L", é“RIT CAL 2 X5R_CERM e f]ﬁDTH o MM_ {COD =° <8
10%
L6V [.]644(33 MIN-NECK—WIDTH=0.10 MM
Riis SSNZs
_—
%RGIZ iclAL CRITIGAF Bllge our+| €3
Al B3
FERR-1000-OHM 0.220F IN- ouT-
AUD_LO3_L_N, 2 12 SPKR_SHUTDQWN Az, a3 | LsuB GAIN _ w06 77
7 as o= |0402|77\_A%D_S§KRAMW_|N D sexEaup 5 |—LSJ.1BN e LS ER TN w = sD GAIN SPKRCONN_SL_OUT N MIN-FECR—WIBTH=0: 10 e
103 EDGE| B2 1C6446
CERM GND 4700BF
402 18%
o 5 50V
© X7R=CERM
0402

ISYNC MASTER=J44 SYNC DATE=08/12/2013
AUDIO: SPEAKER AMP
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R6550 R
HS MIC P . -
7 1 @ oMIC . 1 2 AUD HS MIC P .
k3
CRITICAL 1/1éw RITICAL
1 .
R6556 16550  "ior 1C6558
100K —L3300PF 27P
D2 R (1) ~ 51,
201, 25 raci R6559 058196
HS_MIC_N 1 2.2K,
R Y AUD _HS MIC N @
1/51 6w 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
- %g.%OUF L5 e - ?8'%0 1UF
- $
'R6520 2 2EEM_X5R 2 igg_cmm 2 %5k _cERM S
10K 040 0201 0201
??16(1\1 VDD
HESLE ue6500
2 TAIC3%%;%DYFFR
= Al__AUD_CONN_SLEEVE_XW
L DFET_CPO1 c1
cp
GND
1C6501
1000PF 2
—|-2 5,
NBO-coG
0402
- DFET, OPENUS BYPASS=U6501.B2:3MM
BYPASS=U6501.B2:3MM
1C6530 106542 1C6543
R6521 ::igmm L5 1ur ::?$MUF
10K 2 22% 8% 2 %0%
CERM-X5R 2 X5R—CERM X5R-CERM
316w 040 0301 0201 2
MF-LF
2402 VDD
1 16501
— TAIC3027A0YFFR
= = wesp
DFET CPO2
- Cl lcp
Ji C6502 GND
000PF -
m

C2 lpsEL ouri} Al AUD_CONN_SLEEVE XW _ mym,
our2| A2 __AUD_CONN_SLEEVE_XW BTD © 0 7

Al AUD_CONN_RING2 XW

C2 |pseL ouri 2= AUD CONN RINGZ AW mom
our2[ A2 AUD_CONN_RING2 XW _ fom s s 7

SYNC DATE=08/12/2013
—————
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CODEC OUTPUT SIGNAL PATHS SPEAKER CONNECTOR
CRITICAL
FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL J6602
HP=80HZ
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 o SPKRCONN L OUT P o
wruiiBiEE L BR3V3 S0 77 oo o - SPRRCONN_L,_OUT N 2lg
CODEC INPUT SIGNAL PATHS o0 17 (o>—SPKRCONN_L_1ID 3lg
CRITICAL 4
FUNCTION CONVERTER PIN COMPLEX VREF O
DMIC 1 0X09 (9) 0X1C (28) 3.3v FF14A. gCGg?l%DL B-3H . ggiﬁgggg gi 8g$ fl 2 °
DMIC 2 0X09 (9) 0X1C (28) 3.3v o 17 oum DMIC_SDA3 O RToEm o A = > o
7
—O 8
HEADSET MIC 0X07 (7) 0X18 (24) 2.7V OMTT —0
1 —
REE80 = '
DMIC_SDA2
1 2 o8 ! 3
OTHER CODEC GPIO LINES V. —1° CFZIGT(I)EAL
o} J
LEFT SPEAKER ID GPIO2 INPUT HIGH = FG, LOW = MERRY = 5o 78171-6006
RIGHT SPEAKER ID GPIO3 INPUT HIGH = FG, LOW = MERRY o o um— DMIC_CLK3 513 HoRT-SH
DFET CONTROL GPIO4 OUTPUT HIGH = DFETs OPEN _O
8
1 O 77 60 40 Ey-SPKRCONN_R_OUT_P 1,
L 7 o0 1 [y SPKRCONN_R_OUT_N 2|5
= w PKR R_ID 3
CRITICAL o 47 [Ty SPKRCONN o
PLACE_NEAR=36600. 5+ 5nm 1o
120-OHM-25%-1.3A 00 27 6 a8 SPKRCONN_SR_OUT_P 5
0-0 5 -3 N [maipt o
AUD_HP_PORT_ REFCH LYY Y Lz -2 AUD_CONN_SLEEVE 1502 77 60 4s (Ty-SPKRCONN SR _OUT N s 1o
T 0402 VR VIR T
- - o CRITICAL 8
L -_O
120-OHM-25%-1.3A =
7 45 gy DUD_CH_HS _GND 1YY YL 2740 AUD_CONN SLEEVE_XW
MIN NE W, 'H=0.5MM
0402 MIN_NECK_WIDTH=0.1MM
XWGSMG 01
1+ o gm. AUD_HS_MIC P 15y
CRITICAL
.6613 PLACE_NEAR-76600.6:5mm
120-OHM-25%-1.3A 0.8
N 5 77 AUD_CONN_RING2 L5y
7 45 TN _
AUD_HP_PORT REFUS 0402 MINNECRWIBTH=0 : 66Mm CRITICAL
L
120-OHM-25%-1.3A
1 i o TOP_US_HS_GND 1 2 1710 AUD_CONN RING2 XW |
MIN NE H=0.
0402 MIN_NECK_WIDTH=0.1MM
XW6603
SM APN: 514-0875
17 19 cogm PUD_HS_MIC N 18532
J6600
Lg%l(‘)l‘iCAL AUDIO-SPDIF-J44
120-0OHM-25%-1.3A 5 e
AUD_HP PORT L
D e - 1 2 AUD_CONN HP_ LEFT 6 _AUDIO GND
MIN NE W. 'H=0. 3MM
84R°fTICALMIquECKjHDTH=O.OGMM 2 2RTN
R6602° L6608 1 oera
2.2K FERR-470-0HM NCX—BO%
Lpien . aup_TIPDET_21 (Y Y Y | 2 AUD_CONN_TIPDET 2 1 oLRIN
MIss, © < 0201 CRITICAL 3 ~R.AUDIO
GND_AUDIO_CODEC L6607 4 _AUDIO GND
R6603' FERR-470-OHM AUDTO
2.2K% . AUD_TIPDET_1 1 2 AUD_CONN_TIPDET_1
5% &3 CTRITICAL 0201 9 [NUIN
MEIEE L660 10 lypp AN
402, 120-OHM-25%-1.3A i
1 Y L2 AUD_CONN_HP_ RIGHT ND
AE m MIN LINE WIDTH=0.3MM OPERATING VOLTAGE 3.3
AUD_HP_PORT R 0402 dﬁ:NECKj]IDTH:0.0GMM POF
— = — CRITI N L
1.6606 C6600 C6601 12
FERR-470-OHM 1%%5’} T T gd%%zUF L3
2 2 D SHELL
« um___ AUD TYPEDET 1(YYY )2 AUD CONN_TYPEDET 2052} G501 ¥R 14 | “pins
0201 15
« @D SBDIF_OUT JACK
3020 27 5895 %0 533 39, PP3V3 SO
wRuaBIERELDY
, CRITICAL . (136 603 C6605 , CRITICAL , CRITICAL N
. DZ6607 T 300PF 100PF —— DZ6603 DZ6606 -1
R6601 2 Rpo-cERM 23 ESDALC5-1BM2 ESDALC5-1BM2 2 §20-ceru
10K ESDALC5-1BM2 0201 NPO-CERM 2 SoD882 SoD882 0201
5%16w 1 S0D882 0201 CRITICAL
1
= RITI 2
462" C6602 : ¢ CAL ; C6604 1 , CRITICAL C6606* CRITICAL C6608:
6601 100PF —— 100PF —— DZ6604
100PF —— DZ 100PF —— 5% —— DZ6605 5% ——
229 T ESDALC5-1BM2 229 T Dz6602 NPO-CERYM 2 ESDALC5-1BM2 NPO-CERY 2 ESDRGC5-1BM2
NPO-CERM 2 SOD882 NPO-CERM 2 ESDALC5-1BM2 G501 500882 0=6561 SODE82
0201 0201 SOD882
l . . . ISYNC MASTER=J44 SYNC DATE=08/12/2013
= AUDIO: JACK TRANSLATORS
s e i
< >
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MagSafe DC Power JackcRiTican
F7005
6AMP— ?2\] 0. 02950HM PPDCIN_G3H
52 65 68
0603
PP3V42 G3H 17 30 33 34 36 37 38 39 45 51
guaan
1 C 7 0 0 8
PP18V5 DCIN_ FUSE
CRITICAL “MIN LIN IDTH=0.6MM CRITICAL 2 ggiﬁ
MIN_NECK_WIDTH=0.20MM U7001
VOLTAGE=T8.5V
70 NO STUFF TC7SZ08FEAPE 5 L rrace wmar-u7001.5:1mm
WTB-PWR-M82 1C7005 SOT665 2~ o SMC_BC_ACOK 5637 52 D
M-RT-SM — 0.1UF
1 I, s8¢ 1
e 2 X7R
ol2 603-1
3
o2 TP_TDM_ONEWIRE MPM SMC_BC_ACOK_VCC s 52 0 PPDCIN G3H ISOL
o1 BLEEDER
e CRITICAL
6 C7000*
° 0.10F —— D7020
wor T SBER3ZCH
51850508 io7 7000 pre S
U 402
2
M%§79053;10 DCgN_ISOL BLEEDER PSRC
s ADAPTER_SENSE 5kxr nTd SYS_ONEWIRE (g s e IDT=g Sty
CRITICAL L r
= NC _GND ER IR7012 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 151;7030 = 2 2201
connected. NC ? Q7 010
Liieu L s BLEEDER SI5419DU L
402 POWERPAK -
L o 1o 2 s1J 1 )e7020
= DCIN 1SOL BLEEDER R
MIN LINE _WIDT! d — 15\&23107A :
MINWECKW]IDTH BLEEDER a 1R7 0 1 0 X X X
D 1 J_ « 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
39% nE R7011 When input voltage is at 16V+, FET will
R7021 e 1S0L GazE R 0333 10K conduct and power charger and 3.42V reg
10K N %Y
p ﬁlsw 1/20wW
= 15 &
2 o DCIN ISOL_GATE
L ¥ D7010
; 6.8v zener /N ORZTIRG.S
A
+
R7020 CRITICAL
47 D7005
1 2 PP18V5 DCIN CONN R
DTH: - SBR0330CW
173w b an S B 3v42_G3
= " n PP H %8 4 7
65 3.425V "G3Hot" Supply vaz G R EE T
3 PPVIN G3H P3V42 3H
R7005 MIN LINE WIDTH=0. Supply needs to guarantee 3.31V delivered to SMC VRef generator
68 65 58 52 40 25 PPBUS_G3H 1 2 __PPBUS G3DH R 2 MIN NECK WIDTH=0. S
T
5% P —
Mllg/_sg]p NO_TEST=TRUE B
© - SwITER_NovR-TRUE
€7092 €70911] €7090* i I
4.7yF —— UF —— UF ——
xss-célgx 2 xes-célgx 2 xes-célgx 2 U'ZIO90 L7095
SERY SERY Sesy LT3 A H-20%-0.85A-0.460HM
. 2
518-0394 & supn SW| > - L2 S a0 Vout = 3.425V
CRITICAL CRITICA]EIAS MIN‘NECK‘WIDTH 035 tm
J7050 NC 3—INC X i 300MA MAX OUTPUT
BAT-J44 FB i imi
ST R708D onp  THRI <Ra1 (Switcher limit)
0 = = 1c7095 R7095
L PUR 10 320w §I% 348K
2 = = 8501 2 30y 1200 CRITICAL
2 MF
3 PWR 12 3 NP0-COG-CERM
2 o L PPVBAT_G3H CONN 52 68 ~ P3V42G3H SHDN L 0201 201, 1C7099 _—
NC 3 . SMBUS_SMC_5_G3_SgL CBD 56 9 52 69 76 NO STUFF - P3V42G3H_FB —— 24UF
Ne 5 SMBUSSDA - | 14 -— SMBUS_SMC_5,G3_SDA D s » 5260 76 6.3
6 SYSDETL 15 SYS DETECT L 68 'R7081 NO STUFFl <Rb1 2 5203
7 GND 16 49.9K Cc7080 R7096
P D 17 CRITICAL 195, 0w 1000ng 4 200K
9 GND 18 D7050, o 'R7050 561 8%%‘2‘2 2 17204
C70501| C7060 1|RCLAMP2402 HE 24,
0.1UF — L sc-75 1150
T T 2402
535 6052} " Vout = 1.25V * (1 + Ra / Rb) _L
2o e —
DC-In & Battery Connectors
T OE
< >
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Reverse-Current Protection

NOSTUFF

R7192 MIN NECK HTDTH=0.25 mm For Erp Lot6 spec R7190
0

MIN LINE WIDTH=0.5

0
2 CHGR_DCIN
s2_CHGR_DCIN D R 1 2 PGV1GVIN P5V1_BOOST (PAVI_BIAS) NN ACHER DEIH =2

Inrush Limiter M NECK LET=0. 75 AL i VoY Moz
2005 mm - Tew
MIN_LINE_WIDTH=0.5  Fow SWITCH_NODE~TRUE C7194
- B - 0.22UF
C7190 * 10
. 1ov
4.708 VIN BOOST cery 2 CRITICAL R7391
FROM ADAPTER NENNENC ool U7190 L7195 : AN, L BESVL CHGR VDDP .
A Tt L. X Geos LT3470A 3UH-20%-0.39A-0.4350HM sy Vios
68 65 51 _PPDCIN G3H C7180 oy . . 116w
* .
| . ] ] 4.70F PPDCIN G3H INRUSH = SHDN SW -
. 25v MIN LINE WIDTH=0.1 mm CRITICAL BIAS| 2 DP418C-5M CRITICAL CRITICAL
X6S-CERM MIN NECK WIDTH-0.1 mm ol
NECK | B 1 1
N R7185 07180 NQSTUF;W: VOLTAGE=18.5V NC %NC DIDT=TR [ PSV1_BIAS <Ras) C7198 C7199
1C7185 oK IRF9395TRPBF = 'R7180 FBI R7
47 vinecTrE e L 100K THRM 1 c7195
116w g 5 55 GND _PAD L Saor
ME-TE 16w - - =
L[ 402 rrew Y Vout 5.50V
N CRITICAL . 202 2 N20-cos-com 250MA MAX OUTPUT
e CHGR_AGATE_DTI HGR ATE_DT 1 : . .
MIN_LINE_WIDTH=0.3 mm Mr 3 mm (Switcher limit)
MIN NECK WIDTH=0.3 mm MI 3 mm P5V1_FB
1 1
s 51 a0 _PPDCIN G3H ISOL R7186 R7181 = <Rb]>
332K 62K R7196
CRITICAL 1/16W 1/16W 200K
ME-LF ME-TF 1%
D7105 402, 5 402 17200
SBRO330CW = 1.2 * (1 + R R o1
sor-323 (CHGR_AGATE) Vout 5v ( a / Rb) 201,
J H R7105 (CHGR_SGATE)
20 =
5 52 CHGR DCIN D R 1 2 (CHGR_DCIN) R7121
/\/5\‘/\/ a 1 20 2
2 1/16W RITICAL
ACIN pin threshold is 3.2V, +/- 50mv freiy P L[, crrTIC
402 107120 ;]45/*13? 77 CHGR_CSI R _P R7120
Divider sets ACIN threshold at 13.55V i il 402 0.02
— 1d% W
Input impedance of ~90K meets 2 10% 7 CHGR CST R N Hr
pus e . 30mA max load XeR-cERM R7122 GR T Ruiesaw
sparkitecture requirements L 10
PP5V1_CHGR VDD RZ]1701 d_PPDCIN G3H CHGR
o K 55 o6 mm
51 45 39 38 37 36 34 33 30 17 PP3V42 G3H Eiﬂ:ﬁé?iﬁiﬁ:ﬁ 3 1 /\/\/\/2 s2 PP5V1_CHGR_VDDP 1/16W Eiﬂ:ﬁé?i;ﬁiﬁ:ﬁzﬁ.i mm CRITICAL CRITICAL CRITICAL
68 65 61 VOLTAGE=5. 1V MIN_LINE_WIDT MF-LF VOLTAGE=18.5V
e HIN NECK WIDT NO| XNET (ONNECTION=TRUE 402 .|tc7130 L|tc7131 .|t Cc7132 1C7135 1 C7136 1C7137
o MF-LF o — T 22UF — 22UF — T 22UF —— 1.0UF 0.001UF
402 1Cc7121 —T 20% “T 20% —T— 20% —T 10 208
L —Lo0.10r 2 23V 2 23V 2 23V 2 3% 2 aan
7102 : NO STUFE X 525 s
1 257
R7112} ll,;F R7102 2 xsn PLACE_NEAR=C7136.1:3mn
108 100K
1K [ 5% o o NO_XNET_CONNECTIONFTRUE £ PLACE_NEAR=Q7130.2:1MM
1% 1/16W - B - - =
e o 52 Pl swrien opemTE
s, GND_CHGR_AGND 2402 vDD vDDP -
R7100 12
HST CRITICAL DCIN| 2 2> CHGR_DCIN _
@ 0 Max Current = 8.5A
'R711 32 SMC_RESET L 1 2 CHGR RST L 135/SMB_RST_N *
R7110 3 OD———== NV 1S I SGATE| 26 CHGR_SGATE R7125 P .
68.1K i 5% 51 39 36 SMBUS SMC 5 G3 SCL 1 lscr U7100 0 J  crrTIcaL (L7130 limit)
by AR A SMBUS_SMC_5_G3_SDA o AGATE| L CiGR MGATE Ead
frised 10 s
o oo™t 32 2?%{2 " DA o csTp| 28 72| CHGR csI P 4 07130 f = 400 kHz
4oz o I CHER FRO 2 P P [ —— oz, pLnce_nEAR=07100) 235 Jor— AKO3PODPA
CHGR_CELL §_|CELL © MIN_LINE_WIDTH=0. CRITICAL CRITICAL
Il MIN NECK WIDTI A [ WeAK TO SYSTEM
Float CELL for 1s CHGR ACIN R @ BOOT| 25 CHGR_BOOT = L7130 F7140
CIN UGATE| 24 CHGR_UGATE I v e e 4-7UH-20%-8.5A-18 . SMOHM 12AMP-32V
T NoDE=" o g— 7 CHGR_PHAS
R CHGR_ICOMP s |rcomp PHASE| 23 PR mﬁ?ﬁ%‘:‘;&%gﬁE*TRuE 2 1 2 PPBUS_G3H 25 40 51 58 65 68
R7111 CHGR_VCOMP 7 lvcomp N NECK WIDTH=0.2 mm e cne DDE= — PIME103T-4R7MS
21.5K LGATE| 21 CHGR_LGATE MIN TINEWIDTH=0' & mm 1206
1% CHGR_VNEG 8_[VNEG GATE_NODE=TRUE _| 6 <~
iy ‘R7115 27 CHGR_CSO_P 18 |osop BGATE| 16 CHGR_BGATE DIDT=TRUE —
402
2 }SOK g7 CHGR CSO_ N 17 ON 20V/V AMON| 9 CHGR_AMON oD .
_ BMON| 15 CHGR_BMON
e . a E 36v/v oD «° 4 4o o PPVBAT G3H_CHGR REG .
402 C7150 z (OD) ACOKL L SMC_BC_ACOK T 36 27 51 MIN LINE WIDTH=0.6 mm
1UF g Bl 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 5 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
0615-2
XW7100 PPVBAT G3H_CHGR R . s |s
s VN LINE WIDTH
L 54 2 (GND) 4 3 MIN NECK_WIDTH l 2 D|s PPVBAT G3H CONN 51 6o
2 =12.6" -6 mm
VoLTRGETIZ.6Y C7157 ! MINNECK WIDTH=0.5 mm
0.01UF VOLTAGE-12. 6V
108 G—
PLACE_NEAR=U7100.22: 1MM - X7R-cERM 2 A
0402
e) R7151 .2 2 CHGR CSO R P
(CHGR_CSO_P) A A e
S R7152 1 2 HGR R
(cHGR_cs0 N) TREVYV Y e
(PPVBAT G3H CHGR_R) (PPVBAT G3H_CHGR_R)
(CHGR_BGATE)
CHGR_ICOMP_RC
1C7142 c7111 * 1 C7100 C7105 ¢ C7126 ¢
0.068UF 0.22UF 0.001UF
) 0% —— —T— 10% 108 108 ——
10v 16v 10v 500 50v
2 XSR-CERM X7R-CERM 2 2 xsr XSR-CERM 2 X7R-CERM 2
0402 0402 2021 0603-1 0402
2 GND_CHGR_AGND

MIN _LINE WIDTH=0.2 mm
MIN_NECK WIDTH=0.2 mm
VOLTAGE=0V

ISYNC MASTER=J44 SYNC DATE=08/12/2013
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, OFN U7200 CRITICAL
R7201 R7202
1 10
61 60 58 54 45 44 41 32 17 16 _PP5V_S0Q 1 ) _SO0_CPUVR_VIN ° IAANA PPBUS_S5_HS_COMPUTING 40 54 55 57 65
6 65 MIN TINE WIDTA=0.3 mm MIN LINE WIDTH=0.3 mm
5% MIN NECK WIDTH=0.2 mm MIN NECK_WIDTH=0.2 mm B
Ao g eer C7202 ¢ A
402 402
0.22UF
PLACE_NEAR=U7200.16:2mm C7201 10% PLACE_NEAR=U7200.17:2mm
- 1UF 25v ]
108 X7R
R7235 , lov 0402
7.5K X5R
CPUVR_NIC_R 2 40221
1% -
1/200 =
PLACE_NEAR=Q7310.3:3MM MF -
PLACE_NEAR=L7310.1:3Mi 201
: (GND)
1 © ~
R7236 5 - -
95.3K R7237 VDD VIN FCCM = 1: Forced CCM
1o
1 KOHM = .
w208 ooxo 'R7223 |'R7222 |'R7221 [|'R7220 U7200 FCCM = 0: DCM
201, oz 16.9K 9.31K 34K 6.04K 15195826 FCCM = FLOATING: PS4
Iy 10 Iy 1%
2 1/200 1/200 1/200 1/200 CPUVR_NTC 5 | nTC P
61 60 57 37 17 16 15 11 8 ¢ PP1VO5_S0 * uE uE uE uE NOSTUFF
o8 5 5 201 5 201 5 201 5 201 B OMIT_TABLE 16 .
70 37 36 ¢ (OUT} CPU_PROCHOT T VR_HOT* FCCM CPUVR_FCCM o = R7225
0
c7278 R7279° 1R7280 l CPUVR_SLOPE 29 | SLOPE 5%
/200
0.1U 54.9 130 N N e
PLACE_NEAR=R7279.1:3mm 108 1% 1% CPUVR_PROG1 8 | PROG1 pwM3[_23¢ 0201
- ErMoxon 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 8 (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%
o c SC 32 ALERT 2 17200
ID: LK
00 @D RUY. SCLK PGOOD PU_VR_READY oo ¢ o
CRITICAL
CPUVR_COMP 5 | comp =
s I CPUVR_ISUMP ¢ el s
c7215 CPU_RTN 13 | RTN c ])( NC
NO_XNET_CONNECTION=TRUE N 3
o C7214 ¢ R783515 820er C7222}>E CPUVR_FB 7 |FB Nej2L ~e
250PF 1 2 _CPUVR_ISUMN_RC e e CPUVE EB2 . . X NC
Tos e o 108 | | o201 i1 U FB2 NCL = NC
25v 25v  x7R-cBRM 5% 201
xorecamm 2 vew W R7210 25v_ nposcos (CPUVR_ISUMP) 15 | 1sump
201 316
54 PUVR_ISUM CPUVR_ISUMN_R 14 | ISUMN
10
17201 CPUVR_IMON 3
e 2 U} IMON
201
s4 [TN)—CRUVR_ISENI 12 | ISEN1
51 [ID)—CEUVR_ISEN2 11 | ISEN2
10 | ISEN3
EE
me
1 C7210 1 C7211 C7240 ¢ B
1.2NF —— o
+/-108 T “
1ov
=
o201t c7241 @
39PF ——
CPUVR_COMP_RC T A
NPO-COG 2 c7230 ! R7230
R7240" o 1500PF —— 95.3K
C7213 ¢ NO_XNE}_CONNECT|ION=TRUE i p— 18
0.1UF 75K 108 /200
"oy —— 1¢ xm 2 ME
198 1/20W 0201 2201
CERM-X5R 2 22!;
2
NO_XNET_CONNECTION=TRUE
R7241
= 'CC; 1 l.EQKZ
NO_XNET_CONNECTION=TRUE CPU_V ENSE P R
R7243 . —
TUFF
708 P ENSE_P 1 2 c7242 201 - -
o - Vv R7242 R7250
5% 100PF
Y 2 1 P E. E_P_RC 2 X 1 1 2K 2 CPUVR_FB_RC
i
oor —————ﬁk___gjgﬁguﬁ AN AN
18 10
5% 17200 17200 NOSTUFF
sV MF MF
aroce XW7261 201 201 1 C7250
M 330PF
70 9 [IN)—CPU_VCCSENSE N L 54 2 198
2 X7R-CERM
NO_XNET_CONNECTION=TRUE 0201
1 C7260 1 C7261
330PF =
08 =
v
2 X7R-CERM
0201
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8 7 6 5 4 3 2 1

65 57 55 53 10_PPBUS_S5_HS_COMPUTING . . . Additonal Input Bulk Caps
NOSTUFE NOSTUFF THESE TWO CAPS ARE FOR EMC CRITICAL | CRITTCAL | CRITICAL CRITICAL CRITICAL
CRITICAL CRITICAL CRITICAL CRITICAL 1 7370 1 c7371 1 c7376 1 c7378 7380
1 1 1 1 1 1 1
c7313 c7314 c7315 c7316 c7317 c7318 c7319 . Rl + R .
*L§8UF —— 68UF —— 10UF 10UF —— 1.0UF——0.001 0.001UF 33UF —— 33UF —— 331 = 33UF 33UF
i T w 39 ools 302 R T 300 300
= o X7R-CERM|Z X7R-CERM = = - D12 D12
BOLY-TaND POLY-TANTS GERY X183 X183 CASEDI2-SM|  CASED12-SM| CASED12-SM CASED12-5M CASED12-5M
. 1 CRITICAL Note: C7377, C7379, C7381 were removed. Area
HIE R BBSV_S0 CRITICAL = 0.00075 where the pads used to reside was preserved.
C7310:1: ’ OMIT_TABLE 0 4&29&%0—23A M l
1UF o ° 0812 CRITICAL CRITICAL CRITICAL CRITICAL
5 b CRITICAL CPUVR PHASE1 ) 1YY Y L2 PPVCC_S0_CPU_PH1 1 . +|tc7375
xesGERM 2| eATELa Q7310 B et | prozocar-sw WL IR UBELG ML 4]’ VY3 lz 1 lgs%UF
SISA18DN DIDT= 15251821 VOLTAGE lgv lgv
TN LINE wEDTH=0.6 M PWRPAK-SM Surici wooe- TRUENE%TE%U{EI s ‘CPUVR_ISNS1 P|  |CPUVR_ISNSI N s 2 2
MIN NECK WEDTH=0.2
PHASE 1 = DIRTIIRGE < 7.2 1R73 14 ’
. YL }
= 2| 3 603, ﬁzow
U7310 o CPUVR_PH1_SNUB ,0501" e
ISLSFZNOSD *—o NoeroreVE CPUVR_ISUMN oD 53 54 R7317
s O CPUVR_PWM1 3 |pwmM BOOT|_2 1C7312 NO_XNET_CONNECTION=TRUE OSTUF.
g 00T0F R7315! ;R7316 NOSARZ CPUVR_ISNS2 N ... 1
NONE NO_XNET CONNECTION=TRUE
+ » mm_CPUVR_FCCM 7 |rcen vcare| 1 2 590 conu 1K o0% NONE  MomEL
CRITICAL 5| 0402 1/20wW 1/20W NONE
OMIT_TABLE MF MF 0201
8 201, 2201
PHASE b CRITICAL _—
5 CPUVR_LGATE1 4 Q7 311 =
THRM LGATE SISA12DN
GND PAD g%gﬁ;gg{gg}g 9.5 1 PWRPAK-SM CPUVR_ISEN1 T =5
-« o o
35353942 GATE_NODE=TRUE 5 CPUVR ISUMP I
R7311 T3
CPUVR BOOT1 _: 4’z CPUVR_BOOT1 RC
LINE WIDTH=0.25 3 MIN LINE WIDTH=0. MN a a
T nigTNE%QHDM 02 M ew  Dibrimeor oo NOSTUFE NOSTUFE THESE TWO CAPS ARE FOR EMC
= 1 1M£62 CRITICAL CRITICAL CRITICAL CRITICAL
€73 = [1€7323]1c7324|' C7325' C7326|' C7327|1 73281 C7329
01- IZJF €8UF ——68UF —— 19UF JOUF ——1.0UF——0.0 .001UF
| 29% 29% 789 789 389 58V 50V
11 2 58Yv_rant? BOY.y-rant2 X6S-CERM|2 X6S-CERM|2 CERM-X6S[2 X7R-CERM|2 X7R-CERM
CASE-D2E}SMCASE-D2E{SM
%2% 0603 0603 0402 0402 0402
5 5005345 4 a3z 37 3¢ EPSV_S0 R T Ez;rE;AZLO
CRITICAL -
17320 0.010%075 PPVCC_S0_CPU 810 42 65 68
q 731%9 ! 0.4UH-20%-23A My
m PPVCC_SO0_CPU_PH2 0612
Gs—cégf’;l 2 CP;‘]UIYR PHASEZ ’ IPILEOGBT SMZ MIN LINE WIDTH=0.6 MM ; : Vout = 1 . 85V max
0402 5 ° 15251821 VohrRessT sy 002 M 40A MAX OUTPUT
OMIT_TABLE - 8 77 a1 CPUVR_ISNS2 P CPUVR_ISNS2 N 41 54 77
il Rl R7322" @ CRUVR_ISNS2_Pgy  pCRUVR_ISNS2N —gmp F = 800KHZ
Q7320 2.2 'R7324
PHASE 2 CPUVR_UGATE2 4 STSA18DN 1.00
© MIN LINE WIDTH=D. PWRPAK-SM 1720w
MIN NECK WIDTH=p. MF-LF
VCC DIDT=TRUE 0201
GATE_NODE=TRUE OMIT re—
U7320 CPUVR_ISUMN o 5 R7327
ISL6208D 1| 2| 3 N 1O XNET_CONNECTION=TRUE NOSTUEF CPUVR_ISNS1_N
. CPUVR PWM2 3 |pum DEN ot 2 R7325 R7326 @ s
o= Y= _ZWHe - ]ii%{ 200K gggg NO_XNET_CONNECTION=TRUE
s CPUVR_FCCM 7 lrcen veaTE| L o h 1/2%%1 ”;“éiow NONE
CRITICAL OMIT TABLE 2 2
PHASE| 8 b CRITICAL =
5 | H Q7321
rimy LGATE CPUVR_LGATE2 af g STISA12DN CPUVR_ISEN2 = -
GND_'PAD MIN- NECK‘WID’M‘I?O S MM PWRPAK-SM
- o DIDT=TR CPUVR_ISUMP oD =2 56
35353942 GATEiNODE 'TRUE 'S
R7321 3
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 BIDTATROE
C7 32 1 03"
.22UF
1 |2
11 =
10%
16V
CERM
102
e SR EYEITE
CPU VR12.5 VCC Power Stage
T T
< >
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DDR3L (1v35 S3) REGULATOR

65 57 54 53 40

PPBUS_S5_HS_COMPUTING

i

PLACE_NEAR=07430.2:1MM

C7435

— 1.0UF
0;

— 1

35v
CERM-X6S

= n8A8%7430.5:3m

1C7433
0.001UF
200

2 Ceru

02
PLACE_NEAR=C7435.1:3uM

CRITICAL CRITICAL
.|l c7431 ' C7434 1 C7432 !
68UF —— 68UF —— 1.0UF —
20% — 20% I i T
16 16
2 POLY-TANT 2 POLY-TANT 2 CERM-X6S 2
73 65 55 41 22 21 20 19 17 _PP1V35 S3 ° CASE-D2E-SM CASE-D2E-SM  prace [nearlb3330.5:3mm  praf
CRITICAL
66 65 63 62 60 57 56 46 33 32 _PRSV_S4 o _L
@ Cc7401 * =
10UF
CRITICAL 20%
fov
1 XSR-CERM
Cc7400 6105y
Lour PLace_EAR-u7ho. 22 1
Tov
XSR-CERM 2 —
0402-1 = (PORREG_DRVH)
PuacE_EAR-u700 s e ~ WIN LINE WIDTH=0.6 mm
MIN NECK WIDTH=0.17 mm
- VEDOTN sy s oz 17 R7425 c7425
- SWITCH_NODE=TRUE N 2 MF-LF
DIDT=TRUE NO_TEST=TRUE 54 0 1/16w 0.1UF
VSIN vBST| 1 DDRREG_VBST 1 2 DDRREG_VBST_RC 1]z
10 DDRREG_FB U7400 DRVH| 14  DDRREG DRVH JOL
17 MEMVTT PWR_EN T _Enabl 1 S3 Swi_ 1 DDRREG_LL EYAEE:?:S:E:TRUE DIDT=TRUE (DDRREG_LL) 25V
o TPS51916 SWITCH_NODE=TRUE brsy
¢ [ZXy—DDRREG_EN DDO/UTTREE Enabl 16 |S5 o DIDT-TRUE 0 >
GATE_NODE=TRUE
DR 11 DDRREG DRVL DIDTSTRUE
DDRREG_1V8_ VREF 6 |VREF VL :m’ﬁégi’gigzn H
CRITICAL PGOOD| 20  DDRREG PGOOD oD @
1 VDDQSNS| e DDRREG_VDDQSNS
8 IREFI.
C7415 ¢ 1}974615 N VTT PPOV675_S0_DDRVTT XW7460
. 6K sM
0.1UF —— DDRREG_MODE 19 |MO] 1 I
108 ew DE VTTSNS—| DDRREG_VTTSNS 1 R 2
X7R-CERM 2 MF-LF DDRREG_TRIP TRIP 73 PACE NEARSCT461. 11 3mm (DDRREG_DRVL)
202
0402 2 e senncomaoo.s oo VTTREF| s ¢2 PPUTTDDR S3
euace_ad-u7400. 61 10 Tomh max load WIN LINE WIDTH=0.6 mm
i reee-e CRITICAL CRITICAL MIN_NECK WIDTH=0.17 mm
VTT THRM
OMIT_TABLE OMIT TABLE PGND GND GND PAD C7460 * 1 C7461
1 1 10UF
R7419 R7416 |: c7416 I 4 1 4 20n
150K 100K “ b 25V 2 2 23V
—— 0.01UF 1 1 XSR-CERM X5R-CERM
e 11eu 1o R7417 |'R7418 sunce enneer 8022 28 %ncersso-nn
ME-LF ME-LF PR — 200K 51.1K - -
402 ,402 0402 1% 1%
DDRREG P1v35 I ) PLACE_NEAR-U7800 .81 o PLACE EAR-U7400 .51 101 Liew Liew 7260, C7461 close to memory
e 402 402 €L
7419 2 2 = 2 C7450 1 P —
Q FLaCe NEARH7400.15: 3100 0.22UF ——
SSM3K15FV Dl PLACE_NEAR=U7400.18: 31 XW7400 iy - —
cERM
CRITICAL Kh . 402
GND DDRREG SGND Puace_neAR-u700. 215 00

OMIT_TABLE

MIN LINE WIDT)
MIN_NEC

2 VOLTAGE=0V

IDT)

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11480411 1 RES,MTL FILM,1/16W,100K,1,0402,SMD,LF R7416 CRITICAL PPDDR: 1V5
11480391 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, MTL FILM,1/16W,150k,0402,SMD,LF R7419 CRITICAL PPDDR: 1V5

R7401
10

77 41 (OUT} NC_ISNS DDR_S3P
77 41 (GUT} NC_ISNS DDR_S3N

CRITICAL
Q7430
| — FDMS3602S CRITICAL
POWERS 6
e L7430
: —s 1.0UH-20%-15A~0.00660HM XW7S:150
PHASE 7 1 2 PPDDR_S3 REG R 1 % 2
VOLTAGE=1.35V PP1V3g S3 17 19 2
PIMEO63T-SM i
MINﬁLINEiwIDTH=g.§ o
MIN NECK WIDTH=0.
. 15251822 R CRITICAL VOUT = 1.35V
.|’ c7440 9A MAX OUTPUT
——330UF £ = 400 kHz
[ 20%
Boty-rave 1 C7446
o L ORI ICAL | e e e 9;.001uF
C7442 50V
2L 330ur CRITICAL 2 K7R-con
= it c7441'|, | 7445
= POLY-TANT 330UF —— —— 10UF
CASE-B2-SM1 208 — T~ T gg;
PoLy-TAND 2 2 xsR-ceru
CASE-B2-SM1 0603

PLACE_NEAR=C7442.1:2MM

2
[8}(W7401
sM
1

DDRREG_VDDQSNS R

MIN_LINE WIDTH=0.2 mm
MIN_NECK_WIDTH=0.17 mm

5%
17200
MF

201

MIN NECK WIDTH=0.17 mm

21 22
73
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PPBUS_S5_HS_OTHERS5V

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 ', C7540* c7542 " 1 C7541 1 C7570 Cc7584 * Cc7580 * Cc7582 * 1 C7581 1 C7583
68UF 68UF —— 9, 001UF VOUT = 5V 68UF —— 68UF — 6sUF—— —— 4, 7UF 9, 0010F
Sov 25v Sov
? isconn |7 G 100MA MAX OUTPUT I
CASE-D2E-SM 0603 0402 CRITICAL 0603 0402
J__ 1 P5VP3V3 VREG3
P5VP3Y3 VREF2 =
5756 55 46 33 32 PPV _S4 0000 SKIP_5V3V3{INAUDIBLE 603 _PP3v3 85  §%§%§.8%¢
T R 17012635
o ” o o
VOUT = 5.0V SKIP_5V3V3:AUDIBLE R7501 R o R o - C7501 ¢ 1C7503 VOUuT = 3.3V
R7500° 0 = = m - = 0.22UF —— 2.20F h
10.8A MAX OUTPUT 115250688 1200 @ 2 ] 4 B 108 20% 15250754 10.5A MAX OUTPUT
CRITICAL 0 01 £ i ] & & cERM 2 2 X5R-CERM C7564
_ 5% 0201, S0 CRITICAL _
F = 600 KHZ /20w > 5 > 0.10F F = 600 KHZ
L7520 CRITICAL MF B '] 37650958 L7560
CRITICAL 1.0UH-21A-0.0060HM 0201, ? SKIPSELL o ;prcaL o s0v 7 1.0UH-22A
A N PCMB103T-1ROMS Q7520 2 30V R7544" P5VP3V3 SKIPSEL 19 |SKIPSEL2 col78 CRITICAL PCMC063T-SM N
.| C7553 C7571 CSD5887205D 603-1 1 14 |ocsEL U7501 En| 1z sMC_PM G2 EN 36 37 61 R7563 Q7560 C7572
330UF ——0.001UF 1 [VIN sonsxe o om <4 0 — 0.001UF ——
W 50y 2 16| 1/16w i P3V3S5_TG FDMS3602S 12
2 6. 2 o ME-LF WIN LINE WIDTH= POWERS 6 2
POLY-TANT [t 2 om0 4 P5VS4_VBST 31 [VBST1 kS VBST2| 26 P3V3S5_VBST MIN NECK WIDTH= ~ XTR-CEAM
Snss-p3i o - ;;;QAL — vsw > GATE NODE-TRUE DIDT-TRUE  swrrenwepsomon 3 PIDT=TRUE ~ Swrtcn woe-mmos DIDT-TRUE 1 cnmcz:;M CRITICAL
— TGR| 4 DIDT=TRUE P5VS4_DRVH 1 IDRVH1 a DRVH2| 22 P3V3S5_DRVH CATENOPESTROR PHASE {7 .
Cc7552 |, C7550 * | MIN_LINE_WIDTH=0.6 MM GATE_NODE=TRUE DIDT=TRUE 8 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 pIDoT=TRUE SWITCH_NODE-TRUE MIN LINE_WIDTH=0.6 MM — NO STUFF ;g‘ 208 208
poLy-Sany 2 xsm-ceRn 2 2 1R7599 — BG| s MIN NECK_WIDTH=0.2 MM P5VS4 DRVL 30 |prVL1 DpRVL2| 27 P3V3S5 DRVL MIN_NECK_WIDTH=0.2 MM 6 i 2 XSR-CERM 2 83V awr
CASE-D3L-SM “ 1 MIN _LINE WIDTH=0.6 MM GATE_NODE=TRUE DIDT=TRUE PIDT=TRUE GATE_NODE=TRUE MIN_LINE WIDTH=0.6 MM o CASE-D3L-SM
g L PGND MIN NECK WIDTH-0.32 M Psysa CSP1 2 lospr cspal e PaV3S5 CSP2 MIN NECK WIDTH-0.2 M - ;
J_ E iy c7518 P5VS4_CSN1 s |csn1 csN2| 17 P3V3S5_CSN2 c7588 E 1
= , 603 o 4 =
B 4 0.1UF 0.1UF 48
z 11 |mof 3 P3V3S5_RF g
ol N P5VS4_SNUBR i PE il L] § 14
[ MIN LINE WIDTH=0.6 M 1 P5VS4_VEB1 s lvFB1 vFB2| 16 P3V3S5_VEFB2 17 4 48
il d DIbTomRgE TR0 M 1oy P5VS4_comMPl 10 lcomp1 comp2| 15 P3V3S5_comp2 1% = d 4°¢
3 SEnch wopesTRuE :
e X7R-CERM 1 X7R-CERM - &
2 ; 1 Nocg?;; L 02 o P5VS4RS3_EN 4 lmN1 EN2| 21 S5_PWR_EN - R7if>6%g " NO~ STUFF ; 1 |
P P
E E
4 0.0033yF R7547 P5VS4RS3_PGOOD s _|pGoop1 PGOOD2| 20 S5_PWRGD O™ 56 o1 b % g 4
10% 2.49K ME-LF
8 q 0 GND THRM_PAD 21 o
2 9 corm 2 % w0z, g 4
a4 402 15 @ o 13 & o
1/16w . . . 1/16w .
2 2 R7556 Mios 'R7537 R7536 R7538 R7539 Mios 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 2 402 402 , 2 402 1
1/16w 402
, 02" P5VS4_csp1 R IPTTTRUE 5vs4_coMPl R XW7500 P3V3S5_coMp2 R P3v3ss _cspz R PIPTTTRUE
PVS4 VFB1_RR PLACE_NEAR=U7501]28:1MM
1
- - 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 Tob o5 o b R7560
1% (P5VP3V3 VREF2) (P5VP3V3 VREF2) o 23.2K %
/16w 0.5%
ME-LF 1/i6w
40z ME-LF
2 0402,
GND_5V3V3_AGND
MIN LINE WIDTH=0.2 M
1R7521 MIN NECK WIDTH=0.2 MM
R VOLTAGE=0V .
10.0K R7561
0.5% 10.0K %
1716w 0.5%
ME 1iew
2402 =
2
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PP1VOS SO

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

PP5V S4 o

1.05V S0 Regulator

65 55 54 53 40 _PPBUS S5 HS COMPUTING

P1V05S0 BOOT RC

WIN_LINE_WIDTH=0.5 mm
MIN_NECK_WIDTH=0.2 mm
DIDT-TRUE

c7622 ! | c7619 1 C7624
1000F ——  —— cour 1.0UF
s —_ 108

357
CERM-X6S
0402

PLACE_NEAR-Q7630.6:1.5mm

66 65 63 62 60 56 55 46 33 32
e 1 C7630
0.10¢
1 R7630 [~
. pit
“ CRITICAL
2 - Q7630
P
. FDPC1012S
LLP
= VLDOIN
- AN
8 [V+ Short Rsense
Scrub S3 & S5 pi i 1 o i Zix o v+ | - omMIT
cru, pins connections!
U7600 4*———————1 by R7640
P1V05S3 EN 17 1S3 SW1 P1V0550 DRVH S0_DRVH R HSG 0.003
TPS51916 T e wroT0.6 Ly 1 -
61 PLVOSSO EN 16 |s5 - T RCK om0, 2 F L7630 12
@ PRVLL 11 AT opETROR p 1.0UH-20%-11A-0.0110HM & epivos so $9,57,60,
P1V05 SO VREF 6 |VREF 0612-SHORT T6°17 37
TN LINE_ WIDTH=0.2 mm v CRITICAL  PGOOD| 20 SW l— 3 1 . 1 2 pp1vos s0 REG R 1 2 61 65 68
perono-t v vDDosNs| + i NOSTUFF  roseosao-ss DN 3 . voue = 105V
C7615 * 'R7611 P1V0550 FB 8 |REFIN vl | CRITICAL VOLTAGE-1.057 CRITICAL 5A MAX OUTDUT
0.1UF —— 35.7K S e = R7632 c7649 *
108 1% S P1V0550 MODE 19 |MODE VT 1 2.2 1t
2 PLACE_NEAR=L' +1.5mm 330UF F = 4 KHZ
x7R-cEma 2 i »1v0350_TRIP 18 |TRIP £1v0350_DRVL 7 [use 5 er_efarzre20. 2015 or —— 00
2 MIN_LINE_WIDTH=0.6 mm 1 MF-LF c7623 1 2
VTTREF) S -0 2 5 603 1000pF —— e
DIDT=TRUE ISNS 1V05 S0 P st T
VT THRM N v P1V05S0_ LI SNUB 77 QU t 2,
DIDT=TRUE e
R PGND GND GND PAD alala NOSTUFF e sv0s 50 n 0402 CRITICAL
7 a4
1}9769%2 4 4 4 A 1v0550_PGooD oD o HEE C7632 Qe ! 7648 e im 2
. 1 1 1 0.001UF —
[ R7610 R7613 R7614 T 10y e xw76108]
F s0v s
X xrm-cern 2 2
2 120w 0402 A
%01 1 =
2 2 C7650 * -
0.22UF ——
XW7600 108 —1—
s v,
crRu
402
1
P1V0550 AGND
e FLACE NEAR=UTE00.21+ Imm
o NRCK_wTDT-0.2
VOLTAGE=0V R7641
P1V0550_VDDOSNS 10 P1V05S50_VDDOSNS_R
2
T, se o e _wrom-0.2
o NECK_WTD-0.17 17200 o NECK_WTD-0.17 e

SYNC DATE=08/12/2013
—————

ISYNC MASTER=J44

Apple Inc.
<)

1.05V SO0 Power Supply

Hﬁﬁﬁiﬁﬁﬂa D

v
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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 .gZS FDC638APZ_SBMS001 .. PPVIN SOSW LCDBKLT
F7700 1y prrs— . -
3aMP-32v 0612 s MARE_BASE=TRUE = -
65 52 31 40 25 BPBUS G3H i 2 ss PPVIN SOSW LCDBKLT F 1 2 s PPVIN SOSW LCPBKLT R 4 " U PLACE_NEAR=Q7701.5:3m PLACE_NEAR=L7710.2:3mM
3 4 J__L N 15251527 37150704
0603 [ E—
1 C7700 'R7701 i NOSTUFF CRITICAL CRITICAL
— 80.6K 1 C7701 L7710 D7710
1t 3 . _20%- =
P xin.cm 116w —— 0.001uF 22UH-20%-2.4A-0.1050HM POWERDI-123 PPVOUT_S0_LCDBKLT 56 62 6o
7 40 ISNS_LCDBKLT_P 0201 it 2 5 A ) I a N x o o
G0 DEMB030C-5M g™
DFLS2100 1
= C7713 1 C7714 1 C7715 1 C7716 1 C7717
1 1 1
. ISNS LCDBKLT N LCDBXLT EN L C7710 C7711 C7712 @ 2 2. 20F 1000PF
'— 4.7UF 0.1UF & 03 — 10t
r v 1ov 5 XW7710 S i85 Y
65 61 60 58 H z
'R7702 £ £ § § 2ESY 50 R -ONP N SR P H rocn mancor7io ke gnsemmn
63.4K o8 0603 0603 202 a .
°3 1 1
Dew R7744 R7745 J_ A §
fracsd 0 = 2
5 402 5% = PLACEMENT_NOTE: 0| PLACEMENT_NOTE:
1/16w /16w |
ME-LF ME-LF 2| 3
02, 5402 . SANDWICH C7710 AND C7711 o SANDWICH C7713 AND C7714
55| PP5V SO BKLT A PLACE_NEAR=L7710.1:5MM PLACE_NEAR=L7710.1:5MM i S SANDWICH c7715 AND C7715
PLACE_NEAR=L7710.1:5MM 58 A 4 CE_NEAR=D7710
PP5 SO0_BKLT D - o) ACE_NEAR=] D77)D K:5MM
5 8 FLACE_NEAR=D7710.K: S5MM
o ks
C7740 * 17741 A R7731 R e NEARCBITAb KM
PLACE_NEAR=U7700.5:5MM jyp —L— —L_ jyp PLACE_NEAR=U7[700.18:5MM CRITICAL 13.3K
105 —— Tos e
xon 2 2 yow — Q7701 e
0271 202-1 aam SI7812DN 2%
ss GND_BKLT_SGND © ss LCDBKLT_FET_DRV_R 4 PWRPK-1212-8
2 & —— R7732
1 a a 150K
R7740 g 8 123 Y
1M 116w
20w u7700 eraks veAR-07700.1: 3 e
e L
, 200
LP8548B1SQ_-04
BKLT_SD 1 |sp Sw|_2se LCDBKLT SW
° | vSENSE_N swl t T
10 | VSENSE_P FB| 2! LCDBKLT 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 17 | gy ISET_KEYB 20 BRLT ISET KEYB R7720 BKLT:ENG
] ] PLACE_NEAR=U7700.13:10MM
R7742 12 | pum kEYB  kEYB1| 1> BKLT KEYBL ,1\?\/\2/2 11650004 1 RES,MTL FILM,0 OHM,1A MAX,0402,5MD R7720,R7721 CRITICAL BKLT : PROD
0 L]
EDP_BKLT_PSR_FE 1 2 o BKLT_EN_R KEYB2| !4 BKLT KEYB2 0.1%
¢ (OD—FER2_BELT_PSR_EN /VS\‘/\/ o ST;ZF 5 | scr (xeu) /16w
1/20 16 s 402 KBDLED_CATHODE1
o;‘ilw L c7742 16 | spa (1ru) i:z : 35 68
33PF CRITICAL ] BKLT:ENG
3% PLACE_NEAR=U7700.14:10MM
2 23V os 35354160 i N
bso1 AN w6
GND_BKLT SGND o 0.1%
=8 EE = R 1/16w
aalag g R7741 e
Z Z Z Z Z THRM 31.6K
65665 eap e
R7747 Tl T-Tal = 5
s D SMC_SYS_KBDLED 1 /\/\/\/2 o BKLT PWM KEYB e N 2231‘Ac£7u£)\k:v7700.20:5m
5% NO STUFF r
17200
uF 1C7747
0201 33PF
ED
2 2% cos XW7700 PPVOUT_BKLT_FB2
0201 sM ss PP5V_S0_KBDBKLT SW
s _GND_BKLT SGND ’_&)_‘
2
XW7720
ss | _GND_BKLT SGND sM
MIN LINE WIDT PLACE_NEAR=U7700.6: 5MM
60 58 54 53 45 44 41 32 17 15 _EP5V_S0 £ MIN _NECK WIDT! - 1| PLACE NEAR=D7720.K:2MM
8 65 ol = VOLTAGE=0V -
15251701
37150572
CRITICAL CRITICAL
L7720 D7720
s3a3as 41321726 BPBSV SO 10UH-208-1.4A-0. 170HM S0p-123 PPVQUT SO KBDBKI, 35 58 68
R
, LYY Y )z NNE
PLACE_NEAR=U7700. 151 10MM Pozos1a-si L
1C7722 RB160M-60G 1 C7723 1 C7724 1 C7725 1 C7726 17727
R7750 0.1UF PLACE_NEAR=L7720.2:5MM 1.0UF —— 1.0UF —— 0.001UF —— 1.0UF —— 1.0UF
0 i BOTTR TR T TTm
68 66 62 I2C_BKRLT SCL 1 2 BKLT SCL 2 X7R 2 xR 2 X7R-CERM 2 xR 2 X7R
R7751 120w
0 ofor l
6 65 c2ETy—L2C _BKLT SDA 1 BKLT_SDA 1
5% PLACEMENT_NOTE : - PLACEMENT_NOTE :
I2C ID DEDICATED.ONLY CONNECTS TO JERRY 1/20m — — T-BONE C7726 AND C7727
ur PLACE_NEAR=D7720.K: oM LACE_NEAR=D7720.K: oMM
SANDWICH C7720 AND C7721 SANDWICH C7723 AND C7724
PLACE_NEAR=U7700.16:10MM PLACE_NEAR=L7720.1:5MM  PLACE NEAR=L7720.1:5MM PLACE_NEAR=L7720.1:5MM PLACE_NEAR=D7720. ACE_NEAR=D7720.K:5MM  PLACE_NEAR=D7720.K:S5MM
PBUS LINE WIDTHS LCD BKLT LINE WIDTHS KBD BKLT LINE WIDTHS
PP5V_S0_BKLT A PPVIN SOSW LCDBKLT F 58 LCDBKLT_FET DRV_R 58 LCDBKLT_SW 58 PP5V_S0 KBDBKLT SW 58 SYNC MASTER=J44 SYNC DATE=08/12/2013
= MIN_LINE_WIDT! = MIN_LINE_WIDT = MIN_LINE WIDTH=2 MM [ LINE WIDTH=2 MM [ _LINE_WIDTH=0.5 w ——————
MINNECK WIDTH0.25 M MIN NECK WIDT! .25 m MIN NECK WIDTH=0.25 "
voLTAGESSY VOLTAGETTZ 9V SORTROR Y e prvr-TRUE LCD AND KBD BKLT DRIVER
PPVIN SOSW_LCDBKLT R s
= MIN_LINE_WIDT) - LCDBKLT FET DRV 58 PPVIN SW_LCDBKLT SW 58
. D—: D—
[CO>—EESY_S0_BKLT D VOLTAGE-T2 50 MIN NECK WIDTH-0.25 Mt .25 e <SCH NUM>| D
MIN LING WiDT VOLTAGE=5Y . v PBVOUT_SO_KBDBKLT 35 58 68 Apple Inc.
MIN NECK WIDT! 25w PPVIN_ SOSW LCDBKLT FET GATE NODI DPIDT=TRUE SWITCH_NODE=TRUE DIDT=TRUE MIN _LINE WIDTH=0.5
VOLTAGE=5V MIN LINE WIDTI - o MIN NECK WIDTH=0.3 MM
MIN NECK WIDTH=0. PPVOUT_S0O LCDBKLT s 62 68 VOLTAGE=40V () <E4LABEL>
=12.9"
VOLTAGE=12.9V MIN NECK WIDTH=0. 35 Mpt PPVOUT_BKLT_FB2 58 NOTICE OF PROPRIETARY PROPERTY:
[ BBVIN S0SW_LCDBKLT s8 VOLTAGE=53V CO— i oins o 4
MIN_LINE WIDTH=2 MM MIN_NECK WIDTH=0.25 MM THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
MIN_NECK _WIDTH=0.25 MM D% VOLTAGE=40V PROPRIETARY PROPERTY OF APPL!
VOLTAGE=12.9V MIN_LINE_WIDTI MM THE POSESSOR AGREES TO THE FOLLQWINGA
%Eﬁgg“s‘;“ . I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 77 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 58 OF 78
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1.5V SO0 Switcher

HEHE
CRITICAL
1
4 (2:27U8F70 15251051
g T, 823
u7 2 3V CRITICAL
ISL8009B 0603 L787
DEN 2.2UH-2A-0.155-0HM PP1V5_S0 s 47 60 61 63 65 68
o m»—P1lV550_EN 2len CRITICAL 1x|® P1V5 _SO_SW 1 2 ,
MIN-NECK—WIDTH=0.2 mm Vout = 1.508V
6 P1V5S0_PGOOD 3lpor vrB|® SWITCH_NODESTRUE : .
DIDT-TRUE
A s 10 MAX CURRENT = 0.6A
KIP RSI 5%
GND THRM_PAD {441'65 Freq = 1.6MHZ
— 2
353852535 7 9
P1V5_S0_FB_R CRITICAL CRITICAL
12;873 12;874
1 — UF — UF
c78761 [R7880 ——zdy; ; &%,
10PF 1 2 X5R 2 X5R
3% 1316w 0603 0603
50v
COG-CERM 2 HELE
0402 2<R >
P1V5_SO_FB I a
'R7881
113K
19
1/16wW
MF-LF
402
<Rb>
Vout = 0.8V * (1 + Ra / Rb)_L

65

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. Alternative is strong voltage

dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.
CRITICAL
XDP_CONN
U7840
ot o0 s s _PP3V3_SUS TPS720105 PP1V05_SUS o o
4 [B1AS
6 v out|l Mggtcﬁr}rég%v= 0.35A
3 lEN N2y ne
XDP THRM XDP
Cc78401 GND __ PAD 1C7841
1105 e 5 7 f— 2.2UF
5198 ~ $0%, -
CERM X5R
402 402

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

Misc Power Supplies
d} Apple Inc. D
1<) <E4ALABEL>
<BRANCH>
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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
2y A PELYES0S, AUDLO 3.3V SUS Switc
5% MIN NECK WIDTH=0.17 mm
17200 VOLTAGE-1.5v
e MAKE, BASE-TRUE
NOSTUFF 0201
R8040" Us8020
10K u8040 PP3V3 S5 TPS22934
fyitad TPSgS%924 2002726 30 S5 8 &3 35 %6 WCSP . FET R PP3IV3_sUS
201, A2 NOSTUFF | AL - 22 lyIn vouT| AL [~ vorrace=3.3v SDP: 167mA Frmmemene
b2 |Jvin  vour([ s 2o CRITICAL RSt ;
D o D P3V3SUS EN B2 |on -
CRITICAL U8040
1 [IF)—RLV5SO0SW_AUDIO EN C2 oy GND Us8020
NOSTUFF GND X E
8040 : = Part TPS22924C C8020 Part TPS22934
3} 1.0UF ——
1.o008 —— Type Load Switch 6298 2 Type Load Switch
6.3v x5%
020528 ? R(on) 19.6 mOhm Typ 0201-1 R(on) 63 mOhm Typ
, e 1.8V 21.8 mOhm Max ’ @ 3.6V 77 mOhm Max
. Current 2A Max = Current 1A Max
.
1.05V PCH HSIO Switch
. OMIT
.
3.3V S4 Switch R
) S %oo a5 3.3V SSD Switch et g gy ESY 50
[¥] 1
TPS22920 i
b csp 0612-SHORT
i% ?g ﬁ i PP3V3 S5 A2 Al 5;1222543‘71713-1‘ R 1 PP3V3 S4 18 29 34 37 38 42 63 64 65 68 6157 53 37 17 16 15 118 g PP1VO5_S0 -
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
o2 o1 MIN NECK WIDTH-0.20MM Ne Ne 7% & &5 &1 0 35 56
-
CRITICAL
U8000 1 C8070 VDD
6127 26 1 (TTy—S4 PWR EN D2 |on - 0.1UF
GND Part TPS22920 o) T, U8005
- ChRmxsR SLGSAP1471V | 2
a Type Load Switch Uu8070 o201 TDEFN 3
SLG5AP1453V — D
C :(;’“; :'i MzHM TYP P3V3S0SW_SSD_FET_RAMP 7 lcap  TPEN ol 3 g 15 (Tp—BCH HSIO PWR EN o, . sLs PP1V05_SOSW_PCH_HSIO o 11 es
.6V . MOHM MAX RITICAL
C8000 * 2 CRITICAL 5 sl 7 EDP: 1.84A
1. our —— c T c8071 1| & SSD_PWR_EN on PP3V3_SOSW_SSD_FET .
o orrent C8071 :
SR PE GND NIN NECK WIDTH Sense R on sensor page
0201-1 07, m
, 201
NOSTUFF us8005
5070 u8070
£ R = P
= art SLG5AP1417V
0 Part SLG5AP1453V
& 60 .
- Type Load Switch
. omIT . Type Load Switch ¥p
3.3V S3 Switch i R(on) 9.8 mOhm Typ
R8011 0201 R(on) 7.8 mohm Typ @ av vgs THD mObm Man
0.002 @ 25C 8.5 mOhm Max 9
i Current 6A Max
. Ug010 0612 EoRT Current 5.3A Max
592622 27 pp3v3 85 TPS22924 PP3V3_S3 FET R ) PP3V3 S3 15 18 19 39 42 65 68
il cse
58 65 61 60 a2 3J< J<4 EDP: 1.02A
o2 |JVIN  vour( NG NC
CRITICAL
P3V3S3 EN c2 |on
i =1 oND U8010
Cc8010 * b3 Part TPS22924C
1.0UF ——
623 2 Type Load Switch
x5%
0201-1 R(on) 18.5 mohm Typ REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAILABLE BY THEN
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 o es
33 3¢ 23 cse
%8 A2 Al EDP: 1A
o2 |JVIN  vour(| s
CRITICAL U8030
61 60 [(IR)—E3V3S0_EN €2 loNn
GND Part TPS22924C
C8030 * 8 Type Load Switch
1.0UF ——
29% R(on) 18.5 mOhm Typ .
6.3V -
2 V
020528 @ 2.5v 25.8 mOhm Max 5 S 0 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
10%
Ui;, (‘;Dso R a—
77 0201
3! R8050
& Uu8050 0 SLGSAP1443V L
A | .pr3vs ss TPS22934 PP3V3_S4SW_SNS_FET R 3 > PP3V3 S4SW_SNS w0 41 42 5 TDEN =
113 WCSP 3V Y EDP: 50mA P5VS0_FET RAMP 7 _|cap pl 3 - Isyuc MASTER=J44 SYNC DATE=08/12/2013
25 27 a2 a1 :
R4 VN vour A o P5VS0_EN 2 |oy  CRITICAL 5 PP5V_S0_FET a1 es
CRITICAL 02 c8081 ! = - Power FETs
0 38 36 SMC_SENSOR_PWR_EN B2 oy EDP: 1.1A
[ e — 4700PF GND > T
ios
GND U8050 o ® U8080 <SCH_ NUM>|D
= g 2 Apple Inc.
=
@ Part TPS22934 Part SLG5AP1443V ® <E4TLABEL>
Type Load Switch = Type Load Switch NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R(on) 63 mOhm Typ R(on) 15 mOhm Typ PROPRIETARY PROPERTY OF APPLE INC.
L THE POSESSOR AGREES TO THE FOLLOWING:
@ 3.6V 77 mOhm Max 17 mOhm Max I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 80 OF 120
- II NOT TO REPRODUCE OR COPY IT
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S5 Enables S3 Enables

PLACE_NEAR=U7501.21:7mm

63 61 36 29 16 13 [TM)—EM SLP S4 L
PP3V3_S5
s6 37 3¢ R8140 2927 26 18 17 15 15 13 11 8 A A A
o1 S 77 66 65 61 60 59 56 standby Enables 1;{081(111 ?8112 1;(83%(13
s6 37 3¢ SMC_PM_G2_EN 56 61 NOSTUFF 20 ° 3.
o1 MAKE_BASE=TRUE c8170 ! /20w /20w Lzow
0.1UF Lo 0o Lo
0.47UF crRu-x5R TPAD_VBUS_EN 3
108 o
2 &2V BYPASS=U8170.6:2. 3mm NOSTUFF e ¢ P3V3S3 EN — P3V3S3 EN
i Us170 . s DA TTROE oD © <
PLACE_NEAR=U7501.21:7mm 74LVC1G32 — PWR_EN B 10 26 27 0 &1
= - 3613 (TWy-BM SLP S5 L SoTe9l l - 61 ss DDRREG_EN DDRREG_EN o R
4 S4_PWR_EN — S4 PWR EN T 10 26 27 0 &1 MAKE_BASE-TRUE —
MAKE_BASE-TRUE
SMC_S4_WAKESRC EN 1 = NO STUFF NO STUFF
S5 Power Good = e AT ) — SIPWREN  emmiezeoa
15 3
132343 _PP3V42 G3H
3538 39 3¢ NC
©8 ®5  PLACE NEAR=U7501.20:7mm — R8115
R8141" . ,vg/\/z R R [
100K 1
5% 5% R8117
1/200 55_PWRGD-->SMC 1/200 R
o - iE 00
201, SMC-->PM_DSW_PWRGD 0201 B
e
S5 PWRGD — S5 PWRGD 36 56 61 201
o e e = Vawe sase-TROE oD —
61 33_USB_PWR_EN —— USB_PWR_EN
NAKE PASESTRUE = oD+
SSD Enable R8179 N oe11a Hobile System Power State Table
0
63 61 36 29 15 13 _PM SLP S4 L L 2 0.47UF
oo D e s oD 1zon N0 sTUFF .  Siam-xsw . . . . \ . ]
oo D8175 R8175
Sm-201 0 e . rm 1 f B B B B s
RB52125-30 3200 = , ; ; : : : s
NO_STUFF , 0201 : : : s s . s
R8176 [ . - - . " " -
240
P5VS4RS3 EN D 2 2 i i s s s o o
5V needs to be held up S @ BSVS4RS3 EN s6 o 1 o o o o o
so 1.05V can fall after 1.5V e NO STUFF [E— o o . . . .
e mesneorsn vz 1 C8175 [p— 3 o o o o o o
—/— 2.2uF
—— 1ot
, 6.v
i 272008 4 ae 17 33 4 5, ERAVISS
BYPASS-US180.6:3mm
1 C8180
0.1UF
503y
z Cimu-xsk SO0 Enables
1 i PM_SLP
S0 Rail PGOOD (BJT Version) R8178 5 versoncions 0201 — PM _SLP S3 BEBm 2 27 16 &1
60 63 36 10 17 13 [TM)—EM SLP S3 L LAAA L2 BY SLP_S3 R L 1 S‘Cm e = ‘R8183 'R8188
PP5V_S0 5558 0 as 5 500 0 A U8180 |icirge BM SLP S3_BUF L 330 68K
e e e e s s _PP3V3 S5 17200 ) AKE_BASETR L
77 68 65 61 60 59 56 2)41“ NOSTUFF NO STUFF N 1 4 N 1 1R8187 ?32‘”’ ?/uw
1
R8151 o 'RB180 D8185 R8185 |'R818 R8186 1 ot
3 su-201 0 330 39K 0 201 201
o ooK 330K se 5% 50 N 2 p8183 |2
1 e~ RB52125-30 A 20w V20w V20w rince_sensevrero. 2i6m gzo1
o 1/20m K e v e M e e b1
2 o1 NO_STUFF 2 020 220 ps1gs |27 2 020 P1V550 EN P1V550 EN .
VMON_5V_DIV ALL SYS PWRGD 16 17 36 61 : 8138 resproreo-isien |eace wean-usoo.cziomn  sno201 R [——— RB53125-30 MAKE_BASE=TRUE
5-0V bivider: 1.07¢ 1.5V Codec Enable(BYPASSED NOW) p1vos BN D 820 P3V3S0_EN D ¥ 61 60 PSVS0_EN — PSVSO BN psomy 60 o
1 MAKE_BASE=TRUE PLACE_NEAR=U7870.2: 6mm
R8152 c8159 PLACE_NEAR=08040.C2:7 3
NEARS FOFE 61 60| P3V3S0_ EN — P3V3S0_EN
15 - Nosir A RB52125-30 VAKE_ BASE-TRUE oD e
1 o CRITICAL 814 - PLACE_NEAR-US030 216
%o o E 2 Pl W AUDIO EN FLACE_NEAR=U7600. 161 6mm
5 201 08150 D AUD_PWR_EN 1 AN\ V5S0SW Al (o1000 X0
— 9 asmcco179 NOSTUFF 61 57 P1VO5S0_EN — P1V0550 EN mymy 57 o1
s MAKE_BASE-TRUE =
L VMON Q2 BASE I/\QZ . s D8146 o s NO STUFF -
62 64 65 68 77 = NO STUFF N N )
PP3V3 S0 P peisg NC s — L C8185 Cc8186 |' C8187 c8188
LRI ——o0.10F —— 0.68UF —/—o0.1uF
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K-
1lc” sz
HDMITBTMUX_SEL_TBT
3 UX_S PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
= 34350666 1 IC, SAK,AP4179,DP MUX CTRLR,TDFN-8 uU9700 CRITICAL
PP3V3_S4 Ny, PP3V3 SO
68 65 63 60 42 38 37 34 29 18 — 44 43 42 41 40 39 38 37 %g -
o 47 16
B, PE3V3 S0 VaRBiiE] PRIV S0 Cc97751
0. 11{181; 1
CERMOZEY 2 NOSTUFF R917050%
0201 CRITICAL -1
NOSTUFF ) L U9775 A 2
= SLG46400V
R9701 R9703 TDFN
100K 510K N 12
128 A S, eanil e
2 2 61 63 __HDMI_ HPD - 2 |gp1(2) GPIO(11) u—ch
201 201 DP TBTSNK1 HPD 3 lep10(3) GPIO(10)| 10 g HDMITBTMUX FLAG L , , DISP MUX SEL
o2 DP_TBTSNKL HPD g I GPro(4)  GPTO(9)| 0 g DISP_MUX_EN ., SEL 0 = HDMI
6 DISP_MUX PRIORITY g DPMUX_AUX_DDC_SEL ¢ NC X% [ Gpro(5) GPIO(8)| 8 - HDMITBTMUX SEL TBT . 25 e s SEL 1 = DP
6 7
. _ DISP MUX_PRIORITY > GPIO(6) GND)
THRM PAD SYNC_MASTER=J44 SYNC_DATE=08/12/201
'm!m SRS LT TEIRE
R9702 R9704 oo v —HBMITRIHDE LATEE 2 Display M HDMI DP
.
{00k 510K 1splay uxs: AVAS
1/20W 1/20W <SCH NUM> D
201 2 201 2 d} Apple Inc. o
L £ ) <E4LABEL>
= NOTICE OF PROPRIETARY PROPERTY :
= < >
PRIORITY 0 = HDMI WINS OVER DP AUX_SEL 0 AUX ONLY ;ggPétgggxggT;ggPEgggAégEgpgggE%C?s THE BRANCH
PRIORITY 1 = DP WINS OVER HDMI AUX_SEL 1 = DDC ONLY THE POSESSOR AGREES TO THE FOLLOWING:
AUX SEL vdd/2 = AUX & DDC I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 97 OF 120
- II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 64 OF 78
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n n -
G3Hot (Always Present) Rails 3.3V Rails
s¢ _PPBUS_G3H PPBUS G3H PP3V3_S4SW_SNS e PP3V3 S4SW_SNS
B = % WIN LINDWIDTH=0.7 mm 2618 10 16 15 23 23 8, ~ER3V3_S5 — PP3V3 S5 BT B ——— WIN LINE WIDTH=U.20MM VOLTAGE=3.3v . ~ =%
MIN_NI 5 65 &7 80 35 %6 — 9 WIN LINE WIDTH=0.2 MM VOLTAGE=3.3V> 60 ¢185 6s'77 MIN_NECK_WIDTH=0.20MM MAKE_BASE=TRUE
MIN_NECK_WIDTH=0.20MM MAKE_BASE=TRUE - - -
BASE TRUE
— PPBUS_G3H 25 40 51 52 58 65 68 — PP3V3 S5 5912‘7)2))25123);715 26 27 29 56 — PP3V3_ S4SW_SNS 40 41 42 60 65
— PPBUS_G3H 25 40 51 52 58 65 8 —  PP3V3_S5 1113 15 16 17_18 26 27 29 56 — PP3V3 S4SW_SNS 40 41 42 60 65
 — — R T A ) =
— PPBUS_G3H 25 40 51 52 58 65 68 — PP3V3_S5 11 13 15_16 17_18 26 27 29 56
- — —— 5730121185280 7
PPBUS_G3H 25 40 51 52 58 65 68 PP3V3_S5 §,11013,15 18.17 19 26 27 29 56
PPBUS_G3H 25 40 51 52 58 65 68 PP3V3_S5 5,11,13, 15, 18,17,18 26 27 29 56
— PPBUS G3H 25 40 51 52 58 65 68 PP3V3_S5 5,11,13, 15, 18,1718 26 27 29 56
PPBUS_S5_HS_COMPUTING PPBUS S5 1S COMPUTING Dp3V3 S5 800 a1 85 6e17, 10 20 7T 20 %6
o _ e PR3vi_Ss L e e TBT RAILS (OFF WHEN NO CABLE)
MIN-NECK—WIDTH=0: 35 Am 80%80"2"878"%:77 20 00 1)  pP3V3 S0SW SSD FET  — o PP3V3 SOSW SSD FET 4 coes D
VOLTAGE=B. 6V PP3V3_S5 11 13 15_16 17 18 26 27 29 56 = == — MIN LINE WIDTH=0.5 MM VOLTAGE=3. 3V
MAKEiBASE=TRUE PP3V3 S5 59 60 61 65 68 77 MIN_NECK_WIDTH=0.20MM MAKE_BASE=TRUE
— PPBUS_S5_HS_COMPUTING 40 53 54 55 57 €5 PP3V3 S5 8900 a1 85 6e17, 10 20 7T 20 %6
¢—— PPBUS_S5 _HS_COMPUTING — — PP3V3 SO0SW SSD FET
— PPBUS S5 HS COMPUTING 40 53 54 55 57 65 —— PP3V3 S5 2980121185 18s 7,10 20 27 20 %6 — = = = a1 s0 65 PPVIN SW TBTBST 25
— PPBUS_S5_HS_COMPUTING 40 53 54 55 57 €5 — 5;’&@1?5’23@7” 2627 29 %6 MINWECK—WIDng 5’5 mm
— PP3V3_S5 11 13 15_16 17_18 26 27 29 56 VOLTAGE=T2.8V
PP3V3_S5 5’;?“)?)251?13 10 56 B 20 5 = = = MIN LINE T'BL8 E MM VOLTAGE=3.3V . ©
¢s 56 10 PPBUS_S5_HS_OTHER5V — PPBUS_S5 HS_OTHER5V 40 56 65 —— 2574012118528 7 MIN-NECK WIDTH=0.20MM  MARE BASESTRUE
= LINE WIDTH=0.6.mm — — —
VIN LINE WIDTH=0.¢ mm — PP3V3_S5 59)2‘7)2))25)2 1710 26 27 25 56 65 27 26 25 _PP15V_TBT — MEI\?]I:.?I\‘{,L EPD'I: 25 26 27 65
VOLTAGE=8.6V MAKE_BASE=TRUE PP3V3_S5 1113 15_16 17 18 26 27 29 56 — PP3V3 SOSW SSD 30 41 65 MIN_NECK_WIDTH:
PP3V3_S5 Tyt gz 8,07, 10 26 27 29 56 - B B MAKE BASEZYRUE
PPBUS_S5_HS_OTHER3V3 — PPBUS_S5 HS_OTHER3V3 —— 580721 85 s - -
oo 5o e = MIN LINE WIDTH=0.6 mn 026 00 —  PP3V3_ S5 0.13,13,12,18,17, 6%564126?6134 23 - OT%TMM S—— R — PP15V_TBT 25 26 27 65
VOLTAGESS. 6 MAKE BASE=TRUE — PP3V3 S5 T 113,18 18, 17,08 26 27 29 MINWECKWIDTH H28: 30l MRKE . BASE= PRUE — PP15V_TBT 25 26 27 65
— PP3V3_S4_TBT 23 24 25 42 65
65 64 63 60 42 30 37 34 29 13 PP3V3_S4 — 1;»?%.‘73 SI‘IDTH S OM—VODTAGE=T gy 1 S e o e e -
— ﬁ_—
MIN_NECK_WIDTH=0.20MM MAKE_BASE=TRUE PP3V3 TBTLC 1718 23 24 65 [ m——
MIN LIN: WIDTH:
_pp3v3 54 e e YR NECK WiptH=0
- — PP3V3_S4 1529 34 37 38 42 60 63 64 65 MAKE_BASE=TRUE
| — pp3v3_s4 B s 5097 30 0063 o an 1.5v/1.35V/1.05V RAILS — pp3v3 TBTIC e 2 20 e
PP3V3 S4 18 29 34 37 38 42 60 63 64 65
— PP3V3_s4 18 25 24 37 28 42 50 63 64 65
— o8 PP1V35_S3_CPUDDR PP1V35 S3 CPUDDR
— PP3V3_S4 1 29 34 37 30 43 40 63 6a o5 ﬂ%ﬁé‘gﬂ,}ggﬂ-gw 810 4165 73
VOLTAGE= 5
PPDCIN_G3H_ ISOL — PPDCIN G3H_ISOL MEEROSE
28 — W 40 51 52 65 — PP1V35 S3 _CPUDDR 5 10 41 65 73
VOLTAGE T8 5V MARE BASE=TRUE 65 61 60 59 a5 14 1 s _PP3V3 SUS — M%?%‘I]{? %EDST OLTRGE=3—3¢ 1 5 P o0 61
CK_WIDTH= 0 ZOM.M MAKE BASE TRUE
PPDCIN_G3H_ISOL 0 51 52 6 M ’ 122 21 20 10 17 _PP1V35_S3 — PP1V35_S3 s wnma
__ pp3v3 sus 3 65 55 019 = _ 5 20 55 65 73
— PPDCIN_G3H_ISOL w0 s s e = P e g e MIN-NECK WIDTH=0:17 Rm
= ) — PP3V3 SUS 811 14 45 59 60 61 65 VeLTACEeT 22, C
PP3V3_SUS 811 14 45 59 60 61 65
PPDCI H — PPDCI H
G CIN_G3 = M%gﬂ%ggéiwf;’ig_ 5152 6o a0 PP3V3_SUS o s 45 59 60 s PP1V35_S3 17 15 20 21 22 a1 55 05 73
VOLEAQEE%STE;E PP3V3_SUS 811 14 45 59 60 61 65 PP1V35_S3 17 19 20 21 22 41 55 65 73
PPDCIN G3H PP3V3_SUS 8 11 14 45 59 60 61 65 PP1V35_S3 17 19 20 21 22 41 55 65 73
— 5152 65 68
e = g;gg; :gz 811 14 45 59 60 61 65 PP1V35_S3 17 19 20 21 22 41 55 65 73
HEH
§§ ﬁ PP3V42_ G3H e MII’I\?Z%\I]#EZ %3Tl;11 - 1720 32 23 36 37 38 39 45 51 frn e a0 en e ;;ig;g :g 1719 20 21 22 41 55 65 73
— 9 WIN LINE WIDTH=0.Z WM
I iAol G R 17 19 20 21 22 41 55 65 73
o Pt i 66 65 60 42 39 19 16 15 PP3V3_S3 = PP3V3 S3 I
VAR = — 9 WIN LINE WIDTH=0.20MM VOLTAGE=3.3
2t MT: [ECK_WIDTH= 20MM MAKE_BASE=TRUE
PP3V42_G3H 1720 33 34 % 9 20 39 45 e 0 SESTRU 15 66 65 55 22 PPOV675_SO_DDRVTT — PPOV675_SO_DDRVTT 2w s
PP3V4A2 G3H sala el PP3V3_S3 15 15 19 39 42 60 65 68 =t I LINE WIDTESDComm " "
ugpeoesen PP3V3_S3 15 16 19 39 42 50 65 a8 VBirAgETotg 0 T CPU "VCORE" RAILS
PP3V42 G3H 1730 33 34 36 37 38 39 45 1 PP3V3 S3 SEZTRUE
PP3V42 G3H G e s s PPV o3 e 2 a0 eo o “PPOV675_S0_DDRVTT S
PP3V42_G3H 17 30 33 34 36 37 38 33 45 51 PP3V3 S3 1918 19 39 Az 0 68 68 PPOV675_S0_DDRVTT 22 55 65 68 73 68 65 54 a2 10 s _PPVCC_S0_CPU PPVCC_S0 CPU 5 10 42 54
42 G3H 52 61 65 68 15 18 19 39 42 60 65 68 MM 65 68 jr—
PP3V. 1720 22 23 36 37 38 39 45 51 PP3V3 S3
PP3V42_G3H e sy 58 s a5 s _ 15 15 19 39 42 60 65 68
PP3V3_S3 PPVTTDDR_S3 — PPVTTDDR_S3 —
PP3V42 G3H 17 30 32 34 36 37 38 39 45 51 PPa3v3 53 1910 19 39 42 60 65 08 63 33 = MIN LINE WIDTH=0.3 WM =~ ° 7 — PPVCC S0 _CPU 5,10 42 54
42 G3H 52 61 65 68 15 18 19 39 42 60 65 68 MIN NECK_WIDTH=0.2 MM -_ 65 68
PP3V 1739 33 34 36 37 38 39 a5 1 YQKEAGESD 815
PP3V42_G3H Huuusveeen ]
PP3V42_G3H e e e 0 PR3V SO _ pp3v3 5o o 61 62 on on en 5 59 16 PP1VO5_SUS = PP1V05_SUS 16 s e
PP3V42_G3H pRuBiEnELy = e B ——vorTamEmy Ay L B B R R W
MINWECKWIDTH— . 20MM MAKE_BASE=TRUE
PP3V42_ G3H 17 30 33 34 36 37 38 39 45 51 61 62 64 65 68 77
52 81 85 68 PP3V3_S0 81813008007 0 20 2e 30 37 PPIiV05 SUS
PP3V3_S0 onaz s as a7 a8 20 2 20 S = 1659 6
PP3V3 S0 T T P P R T
PP1V5_SO0 — PP1V5 SO
B PPVRTC_G3H = ME}?Y.REC %3'1';[ - 512 13 17 65 PP3V3 SO 68 65 63 61 60 59 47 8 — — TR IR RIDTE=0- 547 59 60 61 63 65 68
ggg;gg%(%nmﬁ: 12 MM PP3V3_S0 §;)i;)g‘)gj)%i)i})542:52573?ﬂ37 VOLEAGE;E %RUE .
MAKE_BASE=TRUE 7768 es 61 5261 90 PP3V3 SO = PP3V3_S0 Y MAK B
30220 IR N B UG 13 45 44 46 47 30 61 62 g4 65 PP1V5_S0 8 47 59 60 61 63 65 68
— PPVRTC_G3H BRHABEORENY —49% — PP3V3_S0 E T T
— 30 20 24 18 17 15 13 12 11 3 _PP3V3_S0O —e — 61 62,64 65 0 7738 35 40 a1 & PP1V5_S0 847 59 60 61 63 65 68
; R F RS § 1 ey PP3V3_S0 LT e 2 0 PP1VS SO
5V RallS L H A PP3V3 SO 5 47 59 60 61 63 65 68
mETEREaan ER3V3 SO PP3V3_S0 . ER1VS_S0 e e o
i'28'38 PP1V5_S0
o 65 56 30 _PP5V_S5 — PPSV 55 34 56 65 68 PP3V3 SO §S)§;§ ‘3?‘3:‘3;‘552;5#25’ 847 59 60 61 63 65 68
MINWECKWIDTH 0. 3 M PP3V3_S0
VOLTAGE:
MAKE._ BASE=TRUE PP3V3_S0 §§‘i?%’i‘%?l?i‘fl‘55:;5#%“
— PP5V_S5 24 56 65 6 PP3V3_S0 5,11,12,1315,17,19 24 29 30 PP1VO5_S0 = P LVO5 S0 T §oegr B U IS s 6 Digital Ground
PP5V_S4 _ PP5V_S4 Lp3V3 S0 e pEn e BERT™ HIN NECK WiDTH=012 i
| R = MIN LINE WIDTH= iy g e e oo ez es6s — PP3V3 S0 3289 a1 32 33 38 40 47 50 &1 MAKE. BASE<TRUE D
MIN NECK_WIDTH=/ 1 MM _— — 11 64 65 68 77 T TAC
U e EE3V3_S0 Hupuupldaad BHCHEGE omess- ol
PP3V3_S0 ERLIRERLIE LTI PP1V05_S0 6,811 15 16 17 37 53 57 60 61 )
PP3V3_S0 PP1V05_S0 =
PP5V_S4 32 33 46 55 56 57 60 62 63 65 1 45 44 46 47 30 61 62 ga g5 IO —
PP5V_S4 e PP3V3_S0 LS IREREAEIEL B R PP1V05_S0 600115 16 17 27 53 57 60 &1
PEav 84 D PR3V3 SO PP1V05 50 O
PP5V_sS4 DR PRIV3_S0 3,11,12,13,18,07 10 24 28,30, 8 PP1VO5_S0 53,01 15 16 17 37 33 57 60 @1
PP5v 54 2 Debebebibebsit PP3V3_S0 BB PP1V05_SO P AN
233 4 7 60 62
| SRTETEN PP5V_S4 = PP5V S4 Gy te e e T eo sz eses PP3V3_S0 §j§$ 4:44:5“&35:76‘ 62 64 65 PP1VO05_S0 8,831 15 16 17 37 53 57 60 61
3233 46 55 56 57 00 62 3 68 PP3V3 S0 ERFR PP1V05_S0 i 15 1617 37 53 37 60 61
PP5V_S4 32 33 16 58 56 57 00 02 1 0 PP1V05_S0 oo
PP5V S4 e ER1v05_50 6,0,31 15 16 17 37 53 57 60 @
68 11 15 16 17 37 53 57 60 61
= %6
1317 58 _PP5V_SO — PP5V_S0 16 17 32 41 44 45 53 54 58 60 PP1V05_S0 6.8 1115 16 17 37 53 57 60 61
puuls =9 WIN LINE WIDTH=O0.Z mm ¢ 4 & PP1V05_S0 e
ggg;gg%E‘WIDTH— .2 mm s 60 a1 PP5V SO FET — PP5V so FET 41 60 s gaseél 15 16 17 37 53 57 60 61
MAKE_BASE=TRUE _ MIN LI
MIT; ECK_WIDTH= 2M.M
 — PP5V_SO0 1617 23 41 44 45 53 54 58 60 voggjggiggvﬂw o
PP5V_S0 = PPSV_S0 FET 4160 65 WZJ“ SYNC_DATE=08/12/2013 A
—— 1617 32 41 44 45 53 54 58 60 — ————
PP5V_S0 PP3V3 SO_FET — PP3V3 SO FET .
PP5V_S0 i - MIN-TEC H=030M e 1 PP1VO5_S0SW_PCH_HSIO Power Aliases
1617 33 41 44 45 53 54 58 60 gggggg_;ﬂgDTﬂ— 20MM 65 60 11 s _PP1VO5_SOSW_PCH HSIO = ¢ FPLVOS SOSW PCH HSJO  .uwe . p—
PP5V_S0 1617 33 41 44 45 53 54 58 6o MARE BASELTRUE 1.84n MIN NECK WIDTH=0.2 MM <SCH NUM>|]D
— pp3v3 SO_FET a1 60 6 MARE. BASESTRUE Apple Inc.
= s
iigz‘ig de . PPOV675_S3_MEM VREFDO_A _PPOV675 S3 MEM VREFDO A = ggivos_sosx_gcg_gsio . = <E4LABEL>
1617 32 41 41 a3 53 [o] — T A—LEN VREEDO 19 20 65 73 L — PPI1VO5_SOSW_PCH _HSIO .o es
PP5V_S0 e 1y aa an e ee E=0. = NOTICE OF PROPRIETARY PROPERTY:
P5V S0 %> PPOV675_S3_MEM VREFCA A — PPOV675 S3_MEM VREFCA A 5 5 65 75 PHE INFORMATION CONTAINED HEREIN 1§ THE <BRANCH>
= g e WM vREFDO B T e DT R e
— PP5V_S0 16173 04 432 PPOV675 S3 MEM VREFDO B PI;OXE?Q S3_MEM VREEDO B 15 21 o5 75 e Ma LA T DoCUMEND T CONPIDENCE 100 OF 120
II NOT TO REPRODUCE OR COPY IT
73 65 2119 _PPOV675_S3_MEM VREFCA_B — PPEOXE%E %g MEM z}?EESA B 5216573 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- IV ALL RIGHTS RESERVED 65 OF 78
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MAKE_BASE
, _=MEM A A<0> —  mue MEM A A<0>
, _=MEM A A<1> = = MEM A A<1>
, _=MEM A A<2> — e MEM A A<2>
, _=MEM_A_A<3> TRUE MEM_A_A<3>
, _=MEM A A<4> TRUE MEM A A<4>
, _=MEM A A<5> —  mue MEM A A<5>
c6 22 20 7 _MEM_A_A<6> — e MEM A_A<6>
P _MEM A A<7> = = MEM A A<7>
, _=MEM A A<8> — e MEM A A<8>
, _=MEM_A A<9> = = MEM A A<9>
, _=MEM A A<10> g — MEM A A<10>
, _=MEM A A<11> — e MEM A A<11>
, _=MEM A A<12> — e MEM A A<12>
, _=MEM A A<13> g — MEM A A<13>
, _=MEM_A_A<14> TRUE MEM_A_A<14>
MAKE_BASE
, _=MEM B A<0> —  mue MEM B A<0>
, _=MEM_B_A<1> = = MEM B_A<1>
, _=MEM_B_A<2> — MEM B_A<2>
, _=MEM B A<3> — e MEM B A<3>
, _=MEM_B_A<4> = = MEM B_A<4>
, _=MEM B A<5> —  mum MEM B A<5>
66 22 21 7 _MEM_B_A<6> —  meue MEM_B_A<6>
7’ _=MEM B a<7> TRUE MEM B A<7>
, =MEM B A<8> TRUE MEM B A<8>
, _=MEM_B_A<9> TRUE MEM_B_A<9>
, _=MEM_B_A<10> — e MEM B_A<10>
, =MEM B A<11> —  mw MEM B A<11>
, _=MEM B A<12> — e MEM B A<12>
, _=MEM B A<13> — e MEM B_A<13>
, _=MEM B A<14> — e MEM B A<14>
MAKE_BASE
22 7 _MEM_A_ODT_CPUQ TRUE MEM_A_ODT_CPUO
207, MEM A RAS L TRUE MEM A RAS L
20, MEM A WE L —  mue MEM A WE L
20, MEM A CAS L — s MEM A_CAS L
7’ _=MEM A BA<0> — e MEM A BA<O0>
20 7 _MEM A BA<1> — e MEM A BA<1>
7’ _=MEM A BA<2> — e MEM A BA<2>
MAKE_BASE
22, _MEM B_ODT CPUO —  omue MEM B_ODT CPUO
21, MEM B RAS L — e MEM B RAS L
217 MEM B_WE_L TRUE MEM_B_WE_L
21, _MEM B CAS L TRUE MEM B CAS L
7’ _=MEM B BA<0> —  mue MEM B BA<0>
21, _MEM B BA<1> — e MEM B BA<1>
7’ _=MEM B BA<2> — e MEM B BA<2>
MAKE_BASE
ju: MEM _RESET

22

66

66

MEMORY ADDRESS/CTRL

66 22 . MEM_RESET_HSW_TL =

20 22

20 22

20 22

20 22

20 22

21 22

21 22

21 22

21 22

7226

7 20 2

7 20 2

7 20 2

20 22

7 20 2

20 22

7226

7 21 2

7 21 2

7 21 2

21 22

6

2

2

2

2

6

2

2

2

73

66 73

66 73

66 73

66 73

66 73

66 73

7 21 22 665 73

21 22

HSW_T.

73

UNUSED MEMORY SIGNALS

NO_TEST

; __NC MEM A CLKN<1> p—

; __NC _MEM A CLKP<1> —
; __MEM A CKE<2> —

6 22 66

NC_MEM A CLKN<1>

—— TRUE
—— MAKE_BASE-TRUE

MAKE_BASE=TRUE

NC_MEM A CLKP<1>
NC_MEM A_CKE<2>

—— MAKE_BASE-TRUE

; __NC MEM A CKE<3> p—

NC_MEM A_CKE<3>

TRUE.
—— MAKE_BASE-TRUE

; __NC MEM B CLKN<1> —

; __NC MEM B CLKP<1>
; __MEM B CKE<2>

—— MAKE_BASE-TRUE

NC_MEM B_CLKN<1>
NC_MEM B_CLKP<1>

—— MAKE_BASE-TRUE

NC_MEM B_CKE<2>

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

TRUE.
—— MAKE_BASE-TRUE

=  MAKE_BASE-TRUE

74 66

74 66

66 64 23 15 _HDMITBTMUX SEL TBT
~ MAKE_BASE-TRUE

68 66 62 s8 _12C BKLT SCL TRUE
68 66 62 58 _12C_BKLT_SDA

HDMI VS TBT

64 13 _DPMUX_HPD_OUT TRUE DPMUX_HPD_OUT

MAKE_BASE
5 _=DP_TBTSNK1 ML_C_P<0> — TRUE DP_HDMI_TBT ML P<0> o
5 _=DP_TBTSNK1 ML_C_N<0> — teue DP_HDMI_TBT ML _N<0> 64
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
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> o
5 _=DP_TBTSNK1 ML_C_N<3> — teue DP_HDMI_TBT ML _N<3> 64
64 13 _DP_HDMI_TBT AUX P — mue DP_HDMI TBT AUX P 13
64 13 _DP_HDMI_TBT AUX N — teue DP_HDMI TBT AUX N 13
64 13 _DP_HDMI_TBT DDC_CLK — mue DP_HDMI_TBT DDC_CLK i3
64 13 _DP_HDMI_TBT DDC_DATA — mue DP_HDMI_TBT DDC_DATA ;

— HDMITBTMUX SEL_TBT

64 66 74

64 66 74

64 66

64 66

64 66

E_BASE=TRUE

66 64 13 _HDMITBTMUX LATCH — HDMITBTMUX LATCH
— MARE_BASE=TRUE

EPD PANEL

MAKE_BASE
I2C BKLT SCL

TRUE I2C_BKLT SDA

58 62

58 62

UNUSED SIGNALS

15 23 64 66

HDMITBTMUX SEL_TBT 15 23 64 66

13 64 66

66 68

66 68

MAKE_BASE

« 1. NC_PCIE_CLK100M_ FWP — TRUE NO TEST=TRUE NC_PCIE_CLK100M FWP 1 e

¢ 12 NC_PCIE_CLK100M_FWN — TRUE NQ TEST=TRUE NC_PCIE_CLK100M FWN 1 e

¢ s _NC_PCIE_FW_D2RP — TRUE NO TEST=TRUE NC_PCIE_FW_D2RP 14 o6

¢ 1 NC_PCIE_FW_D2RN — TRUE NQ TEST=TRUE NC_PCIE_FW_D2RN 1 66

¢ 12 _NC_PCIE_FW_R2D_CP — TRUE NO TEST=TRUE NC_PCIE FW_R2D CP _ ,, 4

¢ 1. _NC_PCIE_FW_R2D_CN — TRUE NO - IE NC_PCIE FW_R2D CN _ ,, 4

¢ 12 NC_PCIE CLK100M ENETSDP — NO_TEST=TRUE _PCIE CLK100M _ENETSDP i «
¢ 12 NC_PCIE CLK100M ENETSDN — qppg NO_TEST=TRUE NC_PCIE_CLK100M ENETSDN 1: &
71 66 14 _NC_USB_IRP — rpug NO_TEST=TRUE NC_USB_IRP -
166 10 __NC_USB_IRN TRuE NO_TEST=TRUE NC_USB_IRN [

16 14 __NC_USB_CAMERAP —  TRUE NC_USB_CAMERAP 14 6s 1
7166 10 __NC_USB_CAMERAN — qrur NO_TEST=TRUE NC_USB_CAMERAN e m
7166 14 __NC_USB_SDP — rRup NO_TEST=TRUE NC_USB_SDP 14 6671
7166 10 _ NC_USB_SDN — TRUE NC_USB_SDN 14 66 71
6 12 NC_HDA_SDIN1 TruE _NO_TEST=TRUE NC_HDA_SDIN1 12 66
613 NC_PCI_PME L TryE NO_TEST=TRUE NC_PCI_PME L 13 66
6s 14 _NC_CLINK CLK TryE NO_TEST=TRUE NC_CLINK_CLK 14 66
66 14 _NC_CLINK DATA — Ry NO_TEST=TRUE NC_CLINK DATA 14 66
66 14 _NC_CLINK RESET L — Ry NO_TEST=TRUE NC CLINK RESET L 14 66
66 a5 NC_SMC _TRST L — TRy NO TEST=TRUE NC_SMC_TRST_L s 66
66 a5 NC_SMC MD1 TryE NO_TEST=TRUE NC_SMC_MD1 s 66
65 63 62 60 57 56 55 46 33 32 PP5V_S4
NN NECK WIDTH-0 . oMb XWA202
VOLTAGE=0V EY
= 1 % 2 PP5V_S0_AUDIO_AMP

Digital Ground

6MM

VOLTAGE=5V

XWA203
s

1%2

PP5V_SO0_AUDIO AMP

VOLTAGE
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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 _DQO<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> p— A DQ<44>
73 68 7 __TRUE MEM A DQ<9> p— A _DQ<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 _DQ<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 _DQ<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> pu— 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 68 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> j— 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_DQ<57> = A_DO<1>
73 68 7 __TRUE MEM A DQ<58> = A DQ<6>
73 68 7 __TRUE MEM A DQ<59> p— A_DQO<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> p— A DQ<7>
73 68 7 —_TRUE MEM A DQ<63> j— 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_DQ<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_DQ<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> —— =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_DO<21> pu— =MEM_B_DQ<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_DQO<21>
20 73 68 7 TRUE MEM B _DQ<25> B_DQ<17>
20 73 68 7 — TRUE MEM B DQ<26> B DO<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> — =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_DQO<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_DO<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 73 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> —— -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 73 7 __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> = 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> pu— B_DQS P<7>
20 73 7 —_TRUE MEM B _DQS N<5> —— =MEM B DQS N<7>
720 67 73 73 67 217 __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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8 7 6 5 4 3 2 1

J4813 (KEY BOARD CONN) POWER RAILS ICT Test Points
U0500 CHARZ TPS [ PP3V3 54 FUNC_TEST
. 1 T t Points PZS}:]_M TRUE. ég éz 2; 2; 38 42 60 - NC NO TEST
Functiona es 70 23 14 PCIE TBT D2R P<0> B, oeue  PP3V42 G3H 17 30 33 34 36 37 38 39 45 51 —
prPa400 [ g > lmie  PM_SIP 831 1317 18 36 61 63
70 23 14 PCIE TBT D2R N<0> kS PPA4O1 CO—weus WS KBDL s oguz  PPOV675_S0_DDRVTT 22 55 65 73
J6050 (LEFT FAN CONN) = WS_KBD2 e =
FUNC_TEST KBD.
- PPSY S0 3 TPs ppA423 [CO—=mw= WS KBD3 [O—mmuz_ PPIVO5_SO 65 1115 16 17 37 53 57 60 61 .
[ TRUE per Fan PPAA2A WS_KBD4 34 s High Speed NO_TEST
[ rRUE FAN LT PWM CO—cmus WS KBDS s
PCIE CAMERA D2R P k) CO—caus WS KBD6 s D ECIEAPRIDCP 14 63 70
= muE EAN LT TACH e > 1 PPA402 WS_KBD PCIE AP _R2D C N TRUE
PCIE_CAMERA D2R_N CO—=mu= WS KBDT o
7oz )-BCIE G PPA403 = e
PoMM WS_KBD8 34 [O—BCIE_AP D2R P 14 63 68 70
Su TRUE
PCIE SSD D2R P<0> P WS_KBD9 3 PCIE AP D2R N 5 70
A = 2 SSD DZR N<Os N PPA404 D—m""‘—ws KED10 | — e
PCIE 34
70 68 30 12—y PPA4OS WS KBDL1 PCIE SSD R2D C P<3..0> 12 30 70
31 = TRUE
PCIE D_R2D_C_N<3..0>
) ;ZSMMM [O—mmuz WS KBD12 M TRUE GND o D CIE SS S S
D2R_P
70 6 62 14 [—, PCIE AP : PPA4L0 WS KBD13 e :l PCIE SSD_R2D P<3..0> 30 70
J4002 (ALS/CAMERA CONN) 70 60 63 10—, PCIE AP D2R N PPA411 WS KEDL4 " :D DCTE SSD R2D Ne<3..0> TRoE_
D e — TRUE
[O—smu=  SMBUS SMC 1 SO_SCL 1432 36 39 43 72 76 P2MM WS_KBD15 CAP 2 [>—_PCIE SSD D2R P<3..0> 12 50 68 70
B3RPCIE_SD_D2R P WS_KBD16_NUM 34
[O—muz  SMBUS SMC 1 SO_SDA 1852 36 39 43 72 71 69 14 USB3RPC PPA420 o [O—ECIE SSD D2R N<3..0> mos_
[O—muz PP5V_S3RSQ ALSCAM F a2 71 63 14 ==, USB3RPCIE SD D2R N L ppa42] [CO—=w= WS KBDI7 [>—mum  PP3V3 SO §18250 5% 07 1 20 20 30 37 TRUE
CO—==ue MIPI CIK CONNN 3275 2 CO—z=ue WS KBDIS s 38739740741 7427437447 46747 50
P2MM
MIPI CLK CONN P . - ‘Su WS_KBD19 2 reue  PP3V3_S3 15 18 19 35 42 60 65 [O-BCIE_TBT R2D C_P<3..0> O
HDA_SDIN -
CAM_SENSOR_WAKE I_CONN 52 i e O PPA408 WS_KBD20 3 = . PP3V3 S5 b 11 13 1s 16 17 15 26 29 29 56 PCIE TBT R2D C N<3..0> 14 23 70
MIPL DATA CONN N e PLACE_NEAR=U0500.AY10: 6MM WS KBD21 » — PP3v3 S5 avmEr swe_ D oo :: DCTE TBT R2D P<3. . 0> U
[O—mux PP3V3 S5 AVREF SMC = s
MIPI DATA CONN P 32 75 25 3% MIPT CLK N ]PSM WS_KBD22 34 ez PP3V42 G3H 17 30 33 34 36 37 38 39 45 51 [— PCIE TBT R2D N<3..0: 23 70
[ PPA441 WS_KBD23 3 = 52 61 65 &8 PCIE TBT D2R P<3..1> 1423 70
[CO—zmus 12C_CAM SCK a1 32 MIPI CLK P 1 [O—muz PRSV_SO 16 17 32 41 44 a5 53 54 58 60 | m— * TRUE
B
[>saus 12C_CAN_SDA n % = 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 g e PP5V S5 . [O-BCIE TBT D2R C P<3..1> 23 70
TRUE
1 WS_LEFT OPTION_KBD <3..1>
J9500 (RIO POWER PINS) O MIPI DATA P PPA444 wz p——— 30 o PBUS G3H o 10 51 52 58 o8 [ PCIE TBT D2R C N<3 2
C—zsue  PR3V3 54 1829 34 37 38 42 60 63 64 65 > 18 COWTROL KBD__ [O—z=us PPDCIN_G3H 5152 65
[O—zmuz PPSV s4 32 33 6 55 56 57 60 62 63 6
[O—=mue  PPIV5_SO 547 59 60 61 63 65 [O—zsus  PPVCC SO CPU o 10 42 54 65 [O>—USB3 _EXTA D2R P 1033 71
O USB3_EXTA D2R N TRUE s
Z TP: TRUE
T TRUE GND U5000 CHAR S P2MM J4800 (TPAD CONN)
72 36 SM
LP LK24M SM 1
= L Lbe ¢ SMe PPA419  [— oour SMBUS SMC 2 S3 SDA 34 36 39 76 [O—muz_ PPVTTDDR S3 55 65 60 73 _NC_PM SLP A L wmu ____ NC PM SLP AL 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
s PP3V3_TPAD CONN 5, [O—USB3 EXTA R2D N TE sen
PP5V_S4 CUMULUS 5, USB3_EXTA R2D N TRUE
CO—mmum—— =22 22 s — NO_TESTs [ — Eai
= %2_CLKIN 3
e PSOC_SCLK 3 [ USB3 EXTB D2R P 1463 71
[ PSOC_MOST 2 [O—USB3 EXTB D2R N TR e
s 72_SCLK 2 [O—USB3_EXTB R2D C_ P T wen
TRUE
e PSOC_MISO 3 TBTBPWRSW ISET V3P3 . [ USB3 EXTB R2D C N e
oz 22_MISO 3 = TROE
Oz 22_MOSI M
e PSOC F CS L 34 TBTBPWRSW_ISET SO_R 27
RUE 22 CS L M TBTBPWRSW ISET S3 TRUE 2 D PCIE_CLK100M_SSD_P e 12 30 70
[ — D — T PCIE CLK100M SSD N
o 22 KEY ACT L 3 O SCECKIOM SR N oz 50 7
J6601 (AUDIO 2-MIKE CONN) [y S— PICKB L 2 TBTAPWRSW ISET V3P3 2 COMEM A DQ<63..0> 50673 PCIE CLK100M TBT P 12 23 68 70
TRUE 22 HOST INTN 2 D TRUE on
DMIC SDA3 | m— BTAPWRSH ISET SO v PCIE_CLK100M TBT N 12 23 68 70
[ sau — o 0 CO-LBIABWRSW ISET S0 Oo—
SMBUS_PCH_CLK 1416 15 39 63 72 DMIC_SDAZ o
I —— [z = PCIE CLK100M AP P 12 63 70
SMBUS_PCH_DATA 1416 15 39 63 72 DMIC CLK3 s e G ——————
OO e s ———— CD—zeue  DMIC CIK3 [ IBTAPWRSW_ISET S3 s [ECIE CLK100M AP N 12 63 70
WRSW_ISET R TRUE
f— TBTAPWRS S S3 2 PPVTTDDR S3 55 65 68 73 PCIE_CLK100M_CAMERA_P 12 32 70
J6602 (AUDIO LEFT SPEAKER CONN) [O_IBT A R2D C P<l..0 e e = TRUE PCIE CLK100M CAMERA N TRUE 12 32 70
TRUE
TRUE
SPKRCONN_L_OUT_P a8 50 77 [O—IBT A R2D C N<1..0> 23 26 74
J7000 (DC POWER CONN) BT A R2D Bel..0n TRUE
[O—smuz SPKRCONN L OUT N a8 50 77 = = L
TBT A R2D N<1..0>
J7715 (KBD BACKLIGHT CONN) SPKRCONN L_ID 47 50 IDM_ONEWIRE MPHM = woE [CO-MEM B DO<63..0> Taer 7
CO—=ue PPVOUT S0 KBDBKLT 35 58 SPKRCONN SL_OUT P 48 50 77 D_ﬂ%m P TBT A D2R C P<l> e s TRUE
KBDLED CATHODE1 35 58 SPKRCONN_SI, OUT N a8 50 77 PP18V5 DCIN FUSE 5 > _ter A p2R 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—muz  SPKRCONN R OUT P 18 50 77 [O—IBL A D2R P<l> 23 26 74
PKR R_OUT 18 50 77 [O—IBL A D2R N<l> TR sz
SPKRCONN_R_ID 47 50 CO—eue PM CLRRUNL 1556 45 66 [O—IBL A D2R P<0> TRUE 55 26 74
SPKRCONN_SR_OUT P 48 50 77 [CD—zeue PM SYSRST L 13 17 36 72 TBT A D2R_N<0> TRUE 23 26 74
[CO—muz__ SPKRCONN_ SR OUT N a8 50 77 = TRUE
TRUE GND. : TBT B R2D C P<1..0> 23 27 74
SMC_ONOFF L, 34 36 37 [OIBI B R2D C N<1..0> T;:;EE 23 27 74
[CO—IBL B R2D P<1..0> ERZ HDMI IG CLK C P o2 o0 78 Unused nets with offpage
TRUE
[ TBT B R2D N<1..0> TRUE 27 74 HDMI IG CLK C N 63 64 74
comm) J8300 (EDP CONN) [CO—IBL_B D2R C_P<0> TRUE . ., HDMI_IG_DATA_C_P<2..0> TRUE 3 64 74 (Nets with offpages not used on this project)
J7050 (MAIN BATT CONN o TRUE
PP5VR3V3_ SW LCD TRUE <2..0> oD EWREN s
PDVBAT G3H CONN e Co—mue 62 J6100 (LPC + SPI CONN) fr— TBT B D2R C N<O> 27 74 [— HDMI_IG DATA C N<2..0 63 64 74
TBT B D2R C P<I1> TRUE . o, TROE CO—WeL BN ___ w
xeoe  SMBUS SMC 5 G3 SCL 36 39 51 52 76 PPVOUT_SO_LCDBKLT 2 oeue  PP3V42 G3H [T PR ¢ TRUE BT_PWRRST L 15
CoO—x=ue 8 6 2 TP needeq» ¥PPBAEY TBT_B_D2R_C_N<I1> 27 74
MB M DA 36 39 51 52 76 = TROE
zmum_PESY SO BUBBU 8 TBT B D2R P<0> 2320
[ s 126 BRLE ST s 62 6 LPC_CLK24M LPCPLUS a0 o oon <os pree FW_PWR_EN 15
> _ 23 27 71
Co—mue I2C_BKLT SDA 58 62 66 >z LPC AD<0> 14 36 45 72 | — 5T B DR Pl preeees . > Eu kME L i
HPD 23 27
[z SYS DETECT L 51 LCD CONN 62 sepe  LPC AD<2> 14 36 a5 72 = TBT B D2R N<1> TRUE [O—ENET MEDIA SENSE 15
orpe  LCD IRQ L 15 62 [ | — 232774
= [O—smuz_ LPC AD<I> 14 36 45 72 TRUE
PWM
D TRUE EDP_BKLT - 13 62 J— LPC AD<3> 14 36 45 72 ODD_PWR_EN_TL 13
J6601 (2 MIC CONN) SUBLS SxC 0 50 5C 36 39 62 76 0 [z PCIE AP D2R P 1 63 68 70 ENET LOW_PWR 1
coN pMIC PWR [>—sosSMBUS _SMC 0 S0 SDA_____ e w0 e =0 XDP_LPCPLUS GPIO 15 16 a5 [O—mus PCIE AP D2R N R [CO—AUD_IP PERIPHERAL DET 1
R_E
CON DMIC SDA1 [—=u= EDE_PANEL _PWR_OR PSR EN PZR R_E o LPCPLUS_RESET L 18 as [O-mu_ ECIE AP R2D P 6 70 AUD I2C INT L -
COO—E = e e DP_INT AUX
DMIC_CLK - ez CO—msue SMCTDO s CO—zzue PCIE AP R2D N 63 70 s _ NC_XDP_PCH_HOOK4 pemo NG XDP PCH _FDOKS o AUD IPHS SWITCH EN s
oo CON DMIC GLK [O—sue DR INT AUX N 6 7 ¢ __NC_XDP_PCH HOOK5 = NC_XDP_PCH_HOOK5 68 ENETSD CLKREOQ L -
f DP_INT_ML,_P<0> 62 74 TP_XDP_PCH OBSFN B<0> — JARE-CRSETTRUE NC XDP PCH OBSFN_B<0> [
[D——zsus DP INT ML N<0> 62 74 [O—mmus  SNC TX T 26 37 as s _NC_XDP_PCH OBSFN_B<1> — JANE-°RSETTRUE NC XDP PCH OBSFN B<1> o
[D—sueDE_INT ML P<i> e TP_XDP_PCH_OBSFN_A<0> — raneo"SPTTRYE NG XDP_PCH_OBSFN_A<0>
DP_INT ML_N<1> —— NAKE_BASE-TRUE BSFN_A<1>
[z PCH VSS NCTF<19> . OO—m=u= e [O—smuz  LPC FRAME L 14 36 45 72 s NC_XDP_PCH OBSFN A<l> = NC XDP PCH OBSEN o SYNC MASTER=J44 SYNC DATE=08/12/2013
CH_VSS_NCTF<19> [D——eue DP INT ML P<2> 62 74 SPIROM USE_MLB s as 72 TP_XDP_PCH_OBSFN_D<0> — NC_XDP_PCH_OBSFN_D<0> ATES 08 A 2/2013
TRUE PCH_V. 68 —— MAKE_BASE=TRUE
DP_INT MI, N<2> —_— — D<1> s
= O N 627 CO—meum PMCLKRUNL  isgas s s NC XDP PCH OBSEN D<1> e SI6 Xo7 POE OBRI & Functional / ICT Test
J4600 (LEFT USB CONN) [CO——suz DP INT ML P<3> 62 74 65 _NC_XDP PCH TRST L T —— NC_XDP _PCH TRST L 68 "
o= PP5V_S3 LTUSB A F 33 Co—mue DP_INT ML_N<3> 62 74 - B <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
[ e USEIEL 2 n [z LPC_PWRDWN L 13 36 45 s NC_AUD_CODEC_MICBIAS =—ew MG AUD CODRC HICRIAS 68 © <E4LABEL>
FUNC_TEST e SMC TDI  scsrs 6s NC_AUD_MIC_INRP — meug __ NC_AUD _MIC_INRP NOTICE OF PROPRIETARY PROPERTY:
- D — =
s se_tx i « NC_AUD MIC TNRN = NCAUD MICINRN 705, TEECRAATION CONDATMED PERSIN 16 THE SBRANCH>
J_ rene  GND CO—zeue  SMC RESET L 5637 38 45 52 T MAKE_BASE=TRUE THE POSESSOR AGREES TO THE FOLLOWING:
= J__ -L—mm¢ [O—zmuz_ SMC_ROMBOOT 37 as I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 104 OF 120
- 6 TPs II NOT TO REPRODUCE OR COPY IT
= O SMCRXL ses0s III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
D—“‘%” 37 a5 IV ALL RIGHTS RESERVED 68 OF 78
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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,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR 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 op, BoTTON Y 0.116 MM 0.116 MM
45_OHM_SE * Y 0.083 MM 0.083 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
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 AEUOW,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 |1su3,1sm4,1509, 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 |1su3,1sn4,1509, 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 |1st3,1sm4,1509, 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,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR 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 | DIFFPAIR 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 ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1x_DIELECTRIC [TOP, BOTTOM 0.058 MM ?
1x_DIELECTRIC [rs3,1s04,1509, 15510 0.053 MM ?
1X_DIELECTRIC [sca.cois, ot 0.101 MM ?

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

*

P65BGA

P65_BGA

SYNC_MASTER=J44

SYNC DATE=08/12/2013
—————
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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
[— DP_TDQ 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 ::7::: ::::73:: XDP_SCE_TDI 6 16 p(‘TF‘7 n7n7p p(‘TF‘iﬂgn p(‘TF'7R PCIE SSD D2R P<3 .. 1> 1 50 s
CPU_VCCSENSE * 25 MIL 2 CPU_08MIL * 0.203 MM 2 = = = e = PCTE_SSD_D2R PCTE_85D PCTE_R PCIE_SSD_D2R_N<3..1> 1 50 e
= — DP_TMS CPU_45S XDP_CPU_TMS 6 16 [ — ="et= = =
= = = PCTIE D_D2R_ PP PCTE_85D PCIE_R PCIE_SSD_D2R_P<0> 12 30 68
CPU_12MIL * 0.305 MM ? [o—xpe_mis CcPU_458 XDP_PCH_TMS 121 = =SSD_D2R_ ! ]
- = = [CO—BCIE SSD D2R PP PCTE_85D PCIE_R PCIE_SSD_D2R_N<0> 12 30 68
CPU 18MIL . 0.457 MM > O —XDR_TRST_I CPU_45§ XDP_TRST_L 16 === = =
- - i [CO—XDB_TRST_L CPU_455 XDP_CPUPCH_TRST L 61216
CPU_25MIL * 0.635 MM ? [— DP_PRDY_T. CPU_45S XDP_CPU_PRDY L. 6 16
[CO—XDR_RREQL CRU_455 XDE_CPU PREO L e PCTE_SSD_R2D PCIE_85D PCIE_ T PCIE_SSD_R2D_C_P<3..0>
- - - [ — __SSD_] - L - 12 30 68
PCIE_SSD_R2D_C_N<3..0>
[CD—CRU_VCCST PWRGD CPU_45S CPU_08MTL CPU_VCCST_ PWRGD 8 16 17 [CO——BCIE_SSD_R2D PCTE_85D RCTE_T 12 30 68
= = = = PCIE 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 | m— - = = 7 - 7}“ - = PCIE_SSD_RZD_N<3 0>
[CO—CRU_BPM CPU_45S CPU_08MTL, XDP_BPM_L<1 0> 6 16 [CO—FBCIE_SSD_R2D BCIE_HAD RCIE_T. - 30 68
[CO—CRU_BPM TP CPU_45S XDP_BPM L<7..2> 6 16
[CO—BCIE TBT D2R 0 PCTE_85D PCIE_R PCIE_TBT D2R_P<0> 14 23 68
. [CO—BCIE TBT D2R 0 PCTE_85D PCIE_R PCIE_TBT D2R_N<O0> 14 23 68
<0>
PCI Express ConStralntS [CO—CRU_RCOMP_SM CPU_27P4S CPU_25MTT. CPU_SM_RCOMP<2..0> 6 | — p;TF:FRan?Rf: p:TF‘fi:n p:TF—R ggig ggg g;i g §<8> 23
[CO—CRU_RCOMP_EDP CPU_27P4S CPU_25MTL MCP_EDP_RCOMP s [CO—FBCIE_TRT_D2R_ BCIE_R3D RPCTE_R 23
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? [CO—CRU_RCOMP_QPT CPU_27P4S CPU_12MTL. CPU_OPI RCOMP 5 == = =
= = = = = = [CO—BCIE TBT D2R PCTE_85D PCIE_R PCIE_TBT D2R_N<3..1> 14 23 68
PCIE_85D * =85_oHM_DIFF| =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF DOLE TBRT DIR DCIE 850 bOIE R PCIE TBT D2R C P<3 1>
_ _ | _ = _ - _ 7 — — [ _TBT_] . ] _ | _C__ 23 68
CLK_PCIE_85D * les_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_455 CPU_08MTT, CPU_PROCHOT_L 6 36 37 53 [CO—BCIE_TRT_R2D PCTE_85D PCTE_T: PCIE_TBT R2D_P<3..0> 23 68
[ —CRU_PROCHOT CPU_45S CPU_Q8MTT. CPU_PROCHOT R_L s [—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‘iﬂﬁn D(‘TF‘ilT‘ PCIE TBT R2D C P<3 .. 0> e 23 e
PCIE_2SAME * =3X_DIELECTRIC ? PCIE_2SAME TOP,BOTTOM =4X_DIELECTRIC ? [ — PCTE_TBT R2D PCTE_85D PCIE_T. PCIE_TBT_R2D_C_N<3..0> ;6
PCIE_TXRX * =6X_DIELECTRIC ? PCIE_TXRX TOP,BOTTOM=10X_DIELECTRIC ? bCIE AP R2D bOTE 850 J— PCIE AP R2D P
[— _BAP_ - - 63 68
PCIE_20THER * =4X_DIELECTRIC ? PCIE_20THER | TOP,BOTTOM =6X_ DIELECTRIC ? [CO—CRU_VIDALERT CPU_458 CPU_18MTL CPU_VIDALERT L 8 53 [DO—RCIE AP R2D PCTE_85D PCIE_T. PCIE_AP_R2D_N 63 68
PCIE_2CLK * =7X_DIELECTRIC ? PCIE 2CLK | TOP,BOTTOM=10X_DIELECTRIC ? [CO—CRUVIDALERT CRO_458 CRO_1 BMTL CPU_VIDALERT R L : [CO—BCIEARR2D BCIE_850 BCIE_T. BCIE AP _R2D _C P 163 6
— — - — ! — = - [ —CRILVIDSCLK CPU_45§ CPU_18MTL, CPU_VIDSCLK . [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 ? [ — CPU_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 PCTE_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'| SMTT. CPU PECI . E p(‘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_PCIE_85D CLK_PCIE PCIE_CLK100M AP CONN N .,

— = [CO—BCIE CLK100M AP CLK_PCIE_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
PCIE RX * TX * PCIE TXRX [CO—BCIE CLKI00M CAM CLK_PCIE_85D CLK_PCIE PCIE _CLK100M CAMERA P 12 32 68

CIE_ — CIE_ [CO—BCIE CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA N 12 32 68
= PCIE_CLK100M CAMERA C P
P(‘TF'i(“T K1 nnMﬁ(‘ M CL Kﬁp(‘TF‘iﬂgn CL Kﬁp(‘TF‘ 31 32
[CO—CRU CFG 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_PCTIE PCIE_CLK100M SSD_P 12 30 68
CO—CcRucra CPU_45S CPU_CFG<7..5> 6 16 [CO—BCIE_CLK100M_SSD CLK_PCTE_85D CLK_PCTE PCIE_CLK100M SSD_N 12 30 68
[CO—CRILCEG_PD CPU_45S CPU_CFG<4> 6 16 [CO—BCIE CLK100M TBT CLK_PCIE_85D CLK_PCTIE 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 PCIE_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'7R ! - _C 3
[CO—CRUMEM RESET CRU_438 CRU_QBMIL 2022 [CO—BCIE CAMERA D2R PCTE_85D PCIE_R PCIE_CAMERA D2R _C_N 3132
[CO—BCIE CAMERA R2D PCTE_85D PCIE_T. PCIE_CAMERA R2D P 31 32
[ CRU VCCSENSE CPU_27P4S cpu_vecseNsk | CPU_VCCSENSE_P s 53 [CO—BCIE_CAMERA_R2D PCTE_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 PCTE_85D PCTE_T: PCIE CAMERA R2D C P 14 32
[CO—BCIE CAMERA R2D PCIE_85D PCIE_ T PCIE_CAMERA R2D_C_N 14 32
SYNC MASTER=J44 SYNC DATE=08/12/2013
w —————
CPU & PCIe Constraints
<SCH_NUM>|D
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5 o
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USB 2 Interface Constraints USB Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL CONST SET PHYSICAII.ET TYPESPACING
PCH_USB_RBIAS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85 S USB_BT_P
USB_85D * Les_omM_pIFe| =85_OHM_DIFF | =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF | USB_A5D — e
= - = = = = = = = — — — — [ USB BT USB_85D USB USB_BT N 14 29
[ USB BT USB_85D USB USB_BT_CONN_P 29 63
[CO—USB_BT USB_85D USB USB_BT CONN_N 29 63
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB * =4X_DIELECTRIC ? USB TOP,BOTTOM =6X_DIELECTRIC ?
USB_RBIAS * =6X_DIELECTRIC ? USB_RBIAS TOP,BOTTOM=10X_DIELECTRIC ?
[ USB_EXTA USB_85D USB USB_EXTA_P 14 33
[ USB_EXTA USB_85D USB USB_EXTA_N 14 33
[ DEFAULT DEFAULT SMC_DEBUGPRT RX L. 33 36 37
[— DEFAULT DEFAULT SMC_DEBUGPRT_ TX L 33 36 37
1 USB_EXTA USB_85D USB USB2_EXTA MUXED P
USB 3 Interface Constraints e — »
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_N 3
ALLOW ROUTE [ USB_EXTA USB_85D USB USB2_EXTA MUXED _F_P 33
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = _usn_exra 1SE_asn Lsn USB2 EXTA MUXED F N .
USB3_85D * l-85_ouM_p1rF| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF [O—UsB_EXTa USB_85D use USB_LT1_P o
USB_LT1_N
[ USB_EXTA USB_85D USB 68
[CO—USB_EXTB USB_85D USB USB_EXTB_P 14 63
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ USB_EXTR USB_85D USB USB_EXTB_N 1 6
USB_TPAD_P
USB3_2SAME * =3X_DIELECTRIC 2 USB3_2SAME | TOP,BOTTOM =4x_ DIELECTRIC 2 O USB_TRAD USB_85D USE 1
— — — — [CO—USB_TRAD USB_85D USB USB_TPAD_N 14 34
USB3_TXRX * =6X_DIELECTRIC ? USB3_TXRX TOP,BOTTOM=10X_DIELECTRIC ? E=D—LUSB_TRAD USB_ 85D USB USB_TPAD_ R _P 34
= — E=D—USB_TRAD USB_85D USB USB_TPAD_R_N 34
USB3_20THER * =4X_DIELECTRIC ? USB3_20THER | TOP,BOTTOM =6X_DIELECTRIC ?
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
B3_EXTA D2R_P
" " " [CO—USB3_EXTA_D2R USB_85D USB3 R us 14 33 68
USB3_ USB3_20THER O USB3 _EXTA D2R USB_85D USB3 R USB3_EXTA D2R N 14 33 68
USB3_* =SAME * USB3_2SAME [CO—USB3_EXTA R2D USB_85D USB3_T. USB3_EXTA R2D_P 33
USB3 TX * RX . USB3 TXRX [CO—USB3_EXTA R2D USB_85D USB3_T. USB3_EXTA R2D N 33 68
— — — [ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_P 14 23 68
USB3_RX *_TX * USB3_TXRX [CO—USB3_EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_N 14 33 68
[CO—USB3_EXTB D2R USB_85D USB3 R USB3_EXTB_D2R P 14 63 68
[ USB3 EXTB D2R USB_85D USB3_R USB3_EXTB_D2R N 14 63 68
[ USB3 EXTB R2D USB_85D USB3_T. USB3_EXTB_R2D_C_P 14 63 68
[ USB3 EXTB R2D USB_85D USB3_T. USB3_EXTB_R2D_C_N 14 63 68
System Clock Signal Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [ USB3 sp D2R USB3 85D USB3 R USB3RPCIE_SD D2R P 14 63 68
SB3RPCIE SD D2R N
_ _ _ _ _ _ [O—USB3 _SD D2R USB3 85D USB3 R U _SD_| ] 14 63 68
CLK_25M_45S * 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD [>—usBi sn 20 USRI 8sD usR3 T USB3RPCIE SD R2D C P e
[ USB3 SD R2D USB3_85D USB3_T. USB3RPCIE_SD _R2D C N 14 63
O USB.NC USB_85D USB NC_USB_IRP 14 66
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = =
— = O USB.NC USB_85D USB NC_USB_IRN 14 66
CLK_25M * =5x%_DIELECTRIC ? [O—use_xc USB_85D use TP_USB_5P M
O USB.NC USB_85D USB TP_USB_5N e
O USB.NC USB_85D USB NC_USB_SDP 14 66
[CO—USBNC USB_85D USB NC_USB_SDN 14 66
O USB.NC USB_85D USB NC_USB_CAMERAP 14 66
O USB.NC USB_85D USB NC_USB_CAMERAN 14 66
SATA Interface Constraints (Not Used) [>—2ci_usa maias pcH_usn_maTas|  usm pntas | PCH_USB_RBIAS "
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_85D * l-85_ouM_p1FF| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF
SATA_ 85D SATA R DUMMY_ SATA D2R P
" N Z Z Z Z Z [ - — _SATA_D2R__
SATA_45SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE cara e ara® DUMMY SATA D2R N Notes:
[ SATA_85D SATA_T! DUMMY_SATA_ R2D_P This is here to keep the SATA rules.
SATA_ 85D SATA_T. DUMMY_ SATA R2D N
= _ _ _SATA_R2D |
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 ?
[CO-SYSCLK_CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X1 17
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X2 1
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X2 R 1
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
SYSCLK CLK25M CAM CILK_25M 458 CLK_25M SYSCLK_CLK25M CAMERA 17 32
* * * — — L —25M_ =
SATA_ SATA_20THER [CO-SYSCLK_CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKP 3 22
SATA_* =SAME * SATA_2SAME [CO-SYSCLK CIK25M CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALP_R 32
SYSCIK_CLK25M CAM CLK_25M_45S CLK_25M CLK25M_ CAM_XTALP 32 SYNC _MASTER=J44 SYNC _DATE=08/12/2013
* " = i - : e AzEs08/12/2013
SATA_TX —RX SATA_TXRX [CO-SYSCLK_CIK25M _CAM CLK_25M 458 CLK_25M CLK25M_CAM XTALN 32 .
SATA_RX *_TX * SATA_TXRX [CO-SYSCLK_CLK25M CAM | CIK 25M_4ss CLK_25M CLK25M_CAM_CLKN 5 USB Constraints
[CO-SYSCLK _CLK25M TRT CLK_25M_ 45§ CLK_25M SYSCLK_CLK25M_TBT < H M>]1 D
e s _ . _ . Apple Inc. SCH_NU
[CO-SYSCLK CIK25M TBT CLK_25M_45S CLK_25M SYSCLK_CLK25M TBT_ R 23 — -
S <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 112 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 71 OF 78
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ST TYPE
LPC_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD ELECTRICAL CONST SET PHYSICAL 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 36 45 68
[CO—LeC.AD LPC_45S LPC LPC_FRAME_TL 14 36 45 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_LPC_45S CLK_LPC LPC_CLK24M LPCPLUS 17 45 68
CLK LDC . 8 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
. SMBUS_PCH SMB_45S SMB SMBUS_PCH_DATA 14 16 19 39 63 68
SMBus Interface Constraints g SMI,_PCH_0Q SMB_45S SMB SML_PCH_0_CLK 14 39
PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SML_BCH 0 SMB_458 SMB. SML_PCH_0_DATA 14 33
SMB_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = SMB_23S SMB SMBUS_SMC_1_S0_SCL 1oz ae e e en e
_ _ L . - — — — — [ SMB_458 SMB SMBUS_SMC_1_SO_SDA 14 32 36 39 43 68 76
[CO—HDRA BIT CIK HDA_45S HDA HDA_ BIT CLK 12 a7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT S _sna_nrn crx DA 488 i HDA_BIT CLK R .
SMB * =2x_DIELECTRIC ? [CO—HDA_SYNC HDA_45S HDA HDA_SYNC 12 47
[CO—HDA_SYNC HDA_45S HDA HDA_SYNC_R 12
[O—HpA RST HDA_45S HDA HDA _RST R_L 12
1 1 HDA_RST HDA_45S HDA HDA_ RST L 12 a7
HD Audio Interface Constraints g N aoaans ana HDA SDINO e
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—HpA_SDIN HDA_45S HDA CS4208_HDA SDOUTO_R .,
HDA_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | HDA_A5S HDa HDA_SDOUT b
— - = — — — — — — [CO—HDA_SDouT HDA_45S HDA HDA_SDOUT_R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT >_ser_ua SPT_4sg . SPT ALT CLK -
HDA * =2x_DIELECTRIC B [CO—SRILMLE SPT_45S SPT SPI_CLK s
CO—SBLMIR SPT_45§ SPT SPI_CLK R 14 4s
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,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP CO—SRLMIB SPI_45§ SPT SPI_ALT CS_L s
SPI_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD O—SEa SBI_438 SBL SBL ¢S50 L -
— — = — — — — — — [CO—SBLMLE SPT_45S SPT SPI_CSO R L 14 as
CO—SRLMIB SPT_45S SPT SPI_MLB_CS_L a5
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
- [CO—SPI MLE SPI_45§ SPT SPI_MISO 14 a5
. . [CO—SRLMIB SPT_45S SPT SPI_MISO_R as
PCH Single Net Constraints > _se1ma PT_ass 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—SpLMLE SPI_43S SBL SPL_SMC MISO e
= - ON LAYER? [CO—SRLMIB SPT_458 SPT SPI_ALT MOST "
PCH_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [O—SRI_MLB SPT 45g SPT SPI_MOSI i
PCH_27P4S * L27pa_omM_ss| =27P4_OHM_SE | =27P4_OHM_SE | =27P4_OHM_SE 7 MIL 7 MIL e SBI_438 SBL SEI_MOSI_R e
. —or — — — — — — [CO—SBLMLE SPT_45S 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—SPI_MLE 102 SPT_45§ SPT SPI_I0<2> 14 as
PCH 12MIL * 0.305 MM s [— SPT_MLB _TQ2 SPT_458 SPT SPIROM WP_TL. .
— ° - [CO—SBIMIB_T03 SPT_458 SPT SPI_TIO0O<3> 14 as
PCH_15MIL * 0.381 MM ? [CO—SRIMIB 103 SPT_45S SPT SPIROM_HOLD_L s
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
[CO—RBCH _RTCRST PCH_45S PCH_15MTT. RTC_RESET_L 12
[CO—RCH _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 20 31
[— PCH_45S PCH_15MTT. AP_PCIE WAKE_L 29 63 ISYNC MASTER=J44 SYNC DATE=08/12/2013
[— PCH_45S PCH_15MTT. CAM_PCIE WAKE_ L 31 .
s PCH_458 PCH_15MIT TBT_CIO_PLUG_EVENT L .. . 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 1217 . — —
[CO—BCH_CLK24M_XTAL PCH_455 PCH_20MTT, PCH_CLK24M_ XTALOUT R ., 1<) <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—RCH_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 12 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 113 OF 120
II NOT TO REPRODUCE OR COPY IT
"1 aen, moonms ReseRED 70 OF 78
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Memory Bus Constraints Memory Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SLECTRICAL CONST SET NET TYPE
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD PHYSICAL SPACING
C 2 C MEM_A_ CLK_P<0>
MEM_72D * -72_oHM DIFF| =72_OHM DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF OO MEMACLE MEM_120 MEM_CTK v
— i - = - = - = - = - = CO—MEM_A_CIK MEM_72D MEM_CLK MEM_A_CLK_N<0> 720 22
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—MEM A _CTL, MEM_40S MEM_CTT. MEM A CKE<0> 720 22
MEM_80D * [-80_oHM DIFF| =80_OHM DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF MEM_a_cr yEM_a0s g MEM_A_CS_L<0> R
MEM_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
O MEM QDTO MEM_40S MEM_CTT. MEM A _ODT<0> 20 22
MEM_85D * [-85_oHM DIFF| =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF == = =
. O MEM A CMD MEM_40S MEM_CMD MEM A A<15..0> 7 20 22 66
Spacing Rule Sets o= a_cun MEM_408 MEM_CMD MEM_A_BA<2..0> N
O MEM A CMD MEM_408S MEM_CMD MEM A RAS_L 7 20 22 66
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT T — —
O MEM A CMD MEM_40S MEM_CMD MEM A CAS_L 7 20 22 66
MEM_DATA2SELF * =2x_DIELECTRIC ? MEM_DATA2SELF | TOP,BOTTOM| =5x_ DIELECTRIC ? O MEM_A_CMD MEM_40S MEM_CMD MEM A WE_L 7 20 22 66
[CO—MEM_A_DQBYTEQ MEM_45S MEM_A_DQBYTE_Q MEM_A_DO<7..0> 7 67 68
MEM_DQS20WNDATA * =2x_DIELECTRIC ? MEM_DQS20WNDATA | TOP,BOTTOM| =5x DIELECTRIC ? === = == =
— — — — O MEM A _DQBYTE] MEM_45S MEM_A_DQBYTE_1 MEM_A_DQ<15..8> [
MEM_CMD2CMD * =2x_DIELECTRIC ? MEM_CMD2CMD TOP, BOTTOM| =5x DIELECTRIC ? [CO—MEM_A_DQBYTE2 MEM_45S MEM_A_DQBYTE_2 MEM A _DO<23..16> ;¢
Q; 3 458 Q 3 MEM_A_DQ<31..24>
MEM_CMD2CTL * =2x_DIELECTRIC ? MEM_CMD2CTL TOP,BOTTOM| =5x DIELECTRIC ? [CO—MEM_A_DORYTE MEM_ MEM_A_DQRYTE_ Teres
— — - — [CO—MEM_A_DQBVTE4 MEM_45S MEM_A_DQBYTE_4 MEM A DQO<39..32> 7 20 67 68
MEM_CTL2CTL * =2x_DIELECTRIC ? MEM_CTL2CTL TOP,BOTTOM| =5x DIELECTRIC ? [CO—MEM_A_DQBYTES MEM_45S MEM_A_DQBYTE_5 MEM A DQO<47..40> [
Q 6 458 Q 6 MEM_A_DQ<55..48>
MEM_CLK2CLK * =4x_DIELECTRIC ? MEM_CLK2CLK TOP,BOTTOM| =8x DIELECTRIC ? [CO—MEM_A_DORYTE MEM_ MEM_A_DQRYTE_| Teres
— — - — [CO—MEM_A_DQBVTEZ MEM_45S MEM_A_DQBYTE_7 MEM A _DQ<63..56> ;4 &
MEM_2O0THERMEM * =4x_DIELECTRIC ? MEM_20THERMEM | TOP,BOTTOM| =8x_DIELECTRIC ? [CO—MEM_A_DQOSO MEM_80D MEM_A_DQS 0 MEM_A_DQS_P<0> 7 67
QS0 80 QS_0 MEM_A_DQS_N<O0>
MEM_2PWR * =2x_DIELECTRIC ? MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ? O—MEMLAD MEM_80D MEM_A_DQS_ ne
— - — - [CO—MEM_A_DOS1 MEM_80D MEM_A_DQS_1 MEM A _DQOS_P<1> .
MEM_2GND * =2x_DIELECTRIC ? MEM_2GND TOP, BOTTOM| =4x_ DIELECTRIC ? [CO—MEM_A_DQOS1 MEM_80D MEM_A_DQS 1 MEM_A_DQS_N<1> 767
QS2 80 QS _2 MEM_A_DQS_P<2>
MEM_20THER * =6x_DIELECTRIC ? MEM_20THER TOP,BOTTOM| =10x_DIELECTRIC ? O—MEMLAD MEM_80D MEM_A_DQS_. ne
— — — — [CO—MEM_A_DQOS2 MEM_80D MEM_A_DQS_2 MEM_A_DQS_N<2> 7 67
MEM_CMD2CMD_BM * =2x_DIELECTRIC ? MEM_CMD2CMD_BM| TOP,BOTTOM| =3x_DIELECTRIC ? [CO—MEM_A_DQOS3 MEM_80D MEM_A_DQS 3 MEM_A_DQS_P<3> 7 67
QS3 80 Qs 3 MEM_A_DQS_N<3>
MEM_CMD2CTL_BM * =2x_DIELECTRIC ? MEM_CMD2CTL_BM| TOP,BOTTOM| =3x DIELECTRIC ? OO—MELAD MEM_A0D MEM_A_DQS_ 2 ne
= = — — — — O MEM A DOS4 MEM_80D MEM_A_DQS 4 MEM A DQOS_P<4> .
MEM_CTL2CTL_BM * =2x_DIELECTRIC ? MEM_CTL2CTL_BM| TOP,BOTTOM| =3x_DIELECTRIC ? [CO—MEM_A_DQOS4 MEM_80D MEM_A_DQS 4 MEM_A_DQS_N<4> 7 67
MEM 12MIL - 0.305 MM 5 [CO—MEM A _DOSS MEM_80D MEM_A_DQS 5 MEM_A_DQS_P<5> 7 67
—= ° ° [CO—MEM_A_DOSS MEM_80D 5 MEM_A_ DQS_N<5> .
[CO—MEM_A_DQS6 MEM_80D _6 MEM A _DQOS_P<6> 7 20 67
1 7 MEM_A_DOS_N<6>
D MEM_J DOS6 MF‘Miﬂﬂn 76 7 20 67
Memory Bus Spacing Group Assignments = qr o - MEM A Do pee "
O MEM A _DOS7 MEM_80D 7 MEM_A_DQOS_N<7> .
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_20THER MEM_A_DQS_0 MEM_A_DQBYTE_0 * MEM_DQS20WNDATA [CO—MEM_B_CLK MEM_72D MEM_CLK MEM_B_CLK_P<0> 721 22
MEM_*_DQS_* * * MEM_20THER MEM A _DQS_1 |MEM A DQBYTE_ 1 * 2 O MEMLECLK MEM_720 MEM_CTE MEM_B_CLK_N<0> v
_*_DOS_ = A _DOS_ _A_DO — MEM_DOS20WNDATA O MEM B CTI MEM_40S MEM_CTT, MEM B_CKE<0> 721 22
MEM_CMD * * MEM_2O0THER MEM_A_DQS_2 MEM_A_ DQBYTE_2 * MEM_DQS20WNDATA
O MEM B CTI MEM_40S MEM_CTT. MEM B_CS_L<0> 721 22
MEM_CTL * * MEM_2O0THER MEM_A_DQS_3 MEM_A_ DQBYTE_3 * MEM_DQS20WNDATA = = =
MEM_CLK * * MEM_20THER MEM_A DQS_4 MEM_A_ DQBYTE_4 * MEM_DQS20WNDATA [CO—MEM_B_ODTOQ MEM_40S MEM_CTT, MEM_B_ODT<0> 21 22
MEM_A_DOS_5 MEM_A_DQBYTE_5 * MEM_DQS20WNDATA O MEM B CMD MEM_40S MEM_CMD MEM B A<15..0> 7 21 22 66
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET MEM_A DQS_6 MEM_A DQBYTE_6 * MEM_DQS20WNDATA O MEM_B_CMD MEM_40S MEM_CMD MEM B_BA<2..0> 7 21 22 66
MEM_B_CMD MEM_40S MEM_CMD MEM B_RAS_L
MEM_* DQBYTE * =SAME * MEM_DATA2SELF MEM A DQS 7 MEM A DQBYTE 7 * MEM_DQS20WNDATA = == = = == = T Eee
_*_| _ L _A_DS_ ] — — [CO—MEM_B_CMD MEM_40S MEM_CMD MEM B _CAS L 721 22 66
MEM_B_DQS_0 MEM_B_DQBYTE_0 * MEM_DQS20WNDATA O MEM B CMD MEM_40S MEM_CMD MEM_B_WE_L 721 22 66
MEM B DQS 1 MEM B DOBYTE 1 * MEM DOS20WNDATA [CO—MEM_B_DQBYTEQ MEM_45S MEM_B_DQBYTE 0 MEM B _DO<7..0> [
_B_DOS_ _B_DO — _DOS2OWN [CO—MEM_B_DORYTE1 MEM_45S MEM_B_DQBYTE_1 MEM B_DQ<15..8> 767 68
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET MEM_B_DQS_2 MEM_B_DQBYTE_2 * MEM_DQS20WNDATA [CO—MEM_B_DQBYTE2 MEM_45S MEM_B_DQBYTE_ 2 MEM B_DQ<23..16> 4 &
O MEM_B_DQBVTE3 MEM_45S MEM_B_DQBYTE_3 MEM_B_DQ<31..24> ;4 4
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 |MEM_B_DQBYTE_ 3 * MEM_DQS20WNDATA
— — el = = = = = = = [CO—MEM_B_DQRVTE4 MEM_45S MEM_B_DQBYTE_4 MEM B_DQO<39..32> 221 67 68
MEM_CMD MEM_CTL * MEM_CMD2CTL MEM_B_DQS_4 MEM_B_DQBYTE_4 * MEM_DQS20WNDATA [CO—MEM_B_DQBYTES MEM_45S MEM_B_DQBYTE_5 MEM_B_DQ<47..40> ;4 4
[CO—MEM_B_DQBYTEG MEM_45S MEM_B_DQBYTE_6 MEM_B_DQ<55..48> ;. &
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM_B_DQS_5 |MEM_B_DQBYTE_ 5 * MEM_DQS20WNDATA == = == =
— — - - — - - — — = [CO—MEM_B_DQBVTEZ MEM_45S MEM_B_DQBYTE_7 MEM B_DQO<63..56> [
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DQS_6 MEM_B_DQBYTE_6 * MEM_DQS20WNDATA [CO—MEM_B_DOSO MEM_80D MEM_B_DQS 0 MEM_B_DQS_P<0> 7 67
QS0 80 QS_0 MEM_B_DQS_N<0>
MEM_* MEM_* * MEM_20THERMEM MEM B _DQS 7 MEM_B_DQBYTE_ 7 * MEM_DQS20WNDATA O MEMBD MEM_B0D. MEM_BE_DQS_| T
— — — — = — - — - O MEM B DOS1 MEM_80D MEM_B_DQS_1 MEM B_DQOS_P<1> 767
MEM_CMD MEM_CMD BGA_MEM |MEM_CMD2CMD_BM [CO—MEM_B_DQOS1 MEM_80D MEM_B_DQS_1 MEM_B_DQS_N<1> 7 67
QS2 80 QS 2 MEM_B_DQS_P<2>
MEM_CMD MEM_CTL BGA_MEM |MEM_CMD2CTL_BM | MEM_B0D. MEM_B_DQS_ e
— — — — — [CO—MEM B DOS2 MEM_80D MEM_B_DQS_2 MEM_B_DQS_N<2> 7 67
MEM_CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_BM O MEM_B_DQOS3 MEM_80D MEM_B_DQS 3 MEM_B_DQS_P<3> 7 67
O MEM B DOS3 MEM_80D MEM_B_DQS_3 MEM_B_DQS_N<3> 767
[CO—MEM_B_DQOS4 MEM_80D MEM_B_DQS 4 MEM B_DQOS_P<4> .
. [CO—MEM_B_DQOS4 MEM_80D MEM_B_DQS 4 MEM_B_DQS_N<4> 7 67
Haswell ULT Memory Down DDR3L 1x8 Length Matching [ _um 5 noss MEM_ROD MEM_B_nos_s MEM_B_DOS_P<5>
[CO—MEM_B_DQOSS MEM_80D MEM_B_DQS_5 MEM_B_DQS_N<5> 7 67
DDR3 Signal Group Unit Min Length Max Length O MEM B DOS6 MEM_80D MEM_B_DQS_6 MEM_B_DQOS_P<6> 721 67
O MEM B DOS6 MEM_80D MEM_B_DQS_6 MEM_B_DQS_N<6> 721 67
CTLmax - CTLmin mils 0 100 [CO—MEM_B_DQOS7 MEM_80D MEM_B_DQS 7 MEM B _DOS_P<7> .
CTL to CLK mils CLK - 500 CLK + 500 [CO—MEM_B_DQOS7 MEM_80D MEM_B_DQS 7 MEM B _DOS_ N<7> .
CMDi to CMDj mils CMDj - 100 CMDj + 100
CMD to CLK mils CLK - 500 CLK + 500 [ — MEM_PWR PP1V35_S3 17 19 20 21 22 41 55 65
(DQmax - DQmin) per byte mils 0 250 [— MEM_PWR PP1V35_ S3 CPUDDR ¢ 10 41 65
(DQS - DQmax) per byte mils -100 150 [— MEM_PWR PPOV675_S0_DDRVTT ., =5 65 68
DOS to DQS# mils -5 5 = MEM_PWR PPVTTDDR_S3 55 65 68
DQS to CLK (Rule 1) mils CLK - 6500 CLK + 500
g:;(ELKEEgi) - Min(CLE=Des) m%is 05 2500 [ MEM_12MTT CPU_DIMMA_VREFDQ s
°© mis - = MEM_12MTT CPU_DIMMA VREFDQ A ISOL .,
[ MEM_12MTT, CPU_DIMMB_VREFDOQ 718
[— MEM_12MTT. CPU_DIMMB_VREFDQ B _ISOL
3 12MTL CPU_DIMM_VREFCA o
Memor P r in = — ’
emo y to owe Spac g [— MEM_12MTT, CPU_DIMM _VREFCA_A_ISOL sunc vasTeR=gas SYNC DATE=01/03/2013
NET_SPACING_TYPEl | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE_SET = MEM_12MTT. CPU_DIMM VREFCA B_ISOL 10 .
Memory Constraints
MEM_PWR MEM_* * MEM_2PWR
MEM_12MTT. PPOV675_S3_MEM_VREFDO_A . 1 6 m
MEM_PWR * * DEFAULT = = <SCH M>]| D
] U = MEM_12MTT PPOV675_S3_MEM VREFDQ B . ¢ d} Apple Inc. SCH_NU.
[ PPOV675_S3_MEM VREFCA A REVIS N
MEM_12MTT OO | L - 19 20 65 ®
M t GND S 1 = HEM_2MIL PROVETS 53 MEM VREFCA B _ . e NOTICE OF PROPRIETARY PROPERTY DRl
moxr in :
e O Y O pac g THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET I TO MATNTAIN THIS DOCUMENT IN CONFIDENCE 1 14 OF 12 0
* * II NOT TO REPRODUCE OR COPY IT
GND MEM— MEM—ZGND III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 7 3 OF 7 8
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. Thunderbolt, DP, HDMI Net Properties
Thunderbolt, DP, HDMI Constraints , ! P

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING
Thunderbolt SPI Signal Constraints [_rar_a_m2n R — TBT_A_R2D_C_P<1..0> -
O TBTA_R2D TBTDP_85D TBTDP_T TBT A R2D C N<1l..0> 23 26 68
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [CO—TBTA_R2D TBTDP_85D TBTDP_T. TBT A R2D _P<1..0> 26 68
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD s TRIDE_BAD LRIRET IBT_A_R2D N<l..0> e
[CO—DRR_A_LSX MI DP_85D DISPLAYPORT DP_TBTPA ML_C_P<1> 23 26
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—DRALSX ML DP_83D DISPLAYPORT DE_TBTPA ML_C _N<1> 228
hl - [CO—DR A LSX MI DP_85D DISPLAYPORT DP_TBTPA_ MIL_P<1> 26
TBT_SPI * =2x_DIELECTRIC ? [—DRR_A_LSX MI DP_85D DISPLAYPORT DP_TBTPA_ ML_N<1> 26
[CO—DR A LSX MI DP_85D DISPLAYPORT DP_A ILSX ML _P<1> 26
[CDO—DR A LSX MI DP_85D DISPLAYPORT DP_A ILSX ML _N<1> 26
. . [ED—DRR_TBTRA MI DP_85D DISPLAYPORT DP_TBTPA_ ML_C_P<3> 23 26
Thunderbolt & DisplayPort Constraints [E>—De_teTEA ML np_gsp prseraveort | DP_TBTPA ML, _C_N<3> e
[ED—DRR_TETRA_ML DP_85D DISPLAYPORT DP_TBTPA_ MIL_P<3> 26
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [=D—DR_TBTRA MI DP_85D DISPLAYPORT DP_TBTPA_ MIL_N<3> 2
TBTDP_85D * [F85_OHM DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [COD—TIBLA_D2R 0 TBTDP_85D TBTDP_R TBT_A_D2R_C_P<0> 26 68
O TBT A D2R O TBTDP_85D TBTDP_R TBT_A_D2R_C_N<O0> 26 68
O TBT A D2R O TBTDP_85D TBTDP_R TBT A D2R_P<0> 23 26 68
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
O TBT A D2R O TBTDP_85D TBTDP_R TBT_A_D2R_N<O0> 23 26 68
TBTDP_2SAME * =3X_DIELECTRIC ? TBTDP_2SAME TOP,BOTTOM| =4x DIELECTRIC ? ED—IBLA_D2R 1 TBTDP_85D TBTDP_R TBT A _D2R_C_P<I1> 26 68
_ _ ED—TBTA D2R 1 TBTDP_85D TBTDP_R TBT_A D2R_C_N<1> 26 68
TBTDP_TXRX * =6X_DIELECTRIC ? TBTDP_TXRX TOP,BOTTOM| =10X DIELECTRIC ?
= — — — [ED—TBTA D2R 1 TBTDP_85D TBTDP_R TBT A D2R P<1> 23 26 68
TBTDP_20THER * =4X_DIELECTRIC ? TBTDP_20THER | TOP,BOTTOM| =6X_DIELECTRIC ? ED—TIBT A D2R 1 TBTDP_85D TBTDP_R TBT A _D2R_N<I1> 23 26 68
O TBTA D2R 1 TBTDP_85D TBTDP_R TBT A D2R1 AUXDDC P 26
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET [CO—TRTAD2R1 TRTDR_R3D TBTRE_R IBT_A D2R1_AUXDDC N e
TBTDP * * % TBTDP 20THER [CO—DRR_TBTPA_AUXCH DP_85D DP_TBTPA_ AUXCH C P 23 26
— bl [CO—DRR_TBTPA_AUXCH DP_85D DP_TBTPA_ AUXCH C N 23 26
TBTDP_* =SAME * TBTDP_2SAME [CO—DRR_TBTPA_AUXCH DP_85D DP_TBTPA_AUXCH_P 26
TBTDP TX * RX * TBTDP TXRX [CO—DR_TBTPA AU CH DP_85D DP TBTPA AUXCH N 26
TBTDP_RX *_TX * TBTDP_TXRX Notes:
— — — AUX and DDC was removed from DISPLAYPORT or

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

DiSplayPOrt & HDMI Constralnts to save routing space.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—TBTB R2D TBTDP_85D TBTDP_T. TBT B R2D _C _P<1l..0> 23 27 65
TBT_B_R2D TBTDP_85D TBTDP_T TBT B R2D C N<1..0>
DP_85D * l-85_oHM_DIFF| =85 OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = == = = — = === 2 emen
= = ol - o - — - — — — O TBTB R2D TBTDP_85D TBTDP_T TBT_B_R2D P<1..0> 27 68
HDMI_85D * [F85_OHM DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [CO—ZIBT_B_R2D TBTDP_85D TBTDP_T TBT_B_R2D_N<1..0> 27 68
[CD—DR_B LSX MI DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<1> 23 27
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [O—DR_B LSX MI DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<1> 23 27
[ ) ML DP_85D DISPLAYPORT DP_TBTPB_ML_P<1> .
DP_ZSAME * =3X_DIELECTRIC ? DP_ZSAME TOP, BOTTOM =4X_DIELECTRIC ? - = 7R§ o DP TBTPB ML N<1>
[CO—DB_B_LSX MI DP_85D DISPLAYPORT 27
DP_20THER * =4x_DIELECTRIC ? DP_20THER TOP, BOTTOM | =6x_DIELECTRIC ? [CO—DRR_B_LSX MI DP_85D DISPLAYPORT DP_B_LSX ML_P<1> 27
DP_B T ML DP_85D DISPLAYPORT DP_B_LSX ML _N<1> .
=
HDMICLK_20THER * =7x_DIELECTRIC ? HDMICLK_20THER | TOP, BOTTOM =10x_DIELECTRIC ? i - o
— — — [ED—DR_TETRE_MI DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<3> 23 27
HDMICLK_2DPHDMI * =4x_DIELECTRIC ? HDMICLK_2DPHDMI | TOP,BOTTOM | =6x_ DIELECTRIC ? [ED—DRR_TBTRB MI DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<3> 23 27
HDMIDATA_2SAME * =3x_DIELECTRIC ? HDMIDATA_2SAME | TOP,BOTTOM | =4x_DIELECTRIC ? [ED—DE_TBIERML DE_SD. DLSELAYRORT Db _TBTPB ML b<3> z 1 d dual h
= = - — ! = . [ED—DB_TRTPE_MI DP_85D DISPLAYPORT DP_TBTPB_ML_N<3> 2 Only used on dual-port hosts.
HDMIDATA_20THER * =4x_DIELECTRIC ? HDMIDATA 20THER | TOP,BOTTOM | =6x DIELECTRIC ? BT B D2R O RTDE 85D BT R TBT B D2R C P<0>
[— _B_D2R_| _ ] B _C__ 27 68
TBT_ B_D2R_C_N<O0>
[CO—IBT_B D2R 0 TBTDP_85D TBTDP_R 27 68
O TBTL B D2R O TBTDP_85D TBTDP_R TBT_ B_D2R_P<0> 23 27 68
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET === = =
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_ B_D2R_N<O0> 23 27 68
CO—IBrB_D2r _ _
HDMI_DATA * * HDMIDATA_20THER DISPLAYPORT * * DP_20THER [ED—IBTB_D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R_C_P<1> 27 68
[ED—IBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<1> 27 68
HDMI_DATA =SAME * HDMIDATA_ 2SAME DISPLAYPORT =SAME * DP_2SAME — == = = =
— — — [ED—TBTB D2R 1 TBTDP_85D TBTDP_R TBT B_D2R_P<1> 23 27 68
HDMI_DATA TBTDP_TX * HDMIDATA_ 2SAME DISPLAYPORT HDMI_DATA * DP_2SAME ED—IBLB_D2R 1 TBTDP_85D TBTDP_R TBT_ B_D2R_N<I1> 23 27 68
HDMI DATA TBTDP RX . . > O TBTB D2R 1 TBTDP_85D TBTDP_R TBT B_D2R1_AUXDDC_P 27
ol = TBTDP_TXRX DISPLAYPORT TBTDP_TX DP_2SAME O TBTB D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R1_AUXDDC_N 27
HDMI LK * * HDMICLK_20THER DISPLAYPORT TBTDP_RX * TBTDP_TXRX
-C CLK 20 S o = - [CO—DPB_TRETPE_AUXCH DP_85D DP_TBTPB_AUXCH C P 23 27
HDMI_CLK HDMI_DATA * HDMICLK_2DPHDMI [CO—DE_TBTRB AUXCH DP_85D DP_TBTPB_AUXCH_C_N 23 27
HDMI_CLK DISPLAYPORT * HDMICLK_2DPHDMI [CO—De_TRTRE_AUXCH DE_S3D. DE_THTPB AUXCH P ”
— — [CO—DE_TBTRB AUXCH DP_85D DP_TBTPB_AUXCH N 27
HDMI_CLK TBTDP_TX * HDMICLK_2DPHDMI
DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching should be within 2.54cm. Max Length 241.3mm. -
DisplayPort AUX CH intra-pair matching should be 0.127mm. Max length 330.2mm.
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-04202-001-v04.
MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES. [=D—DRR_TRTSNKQ ML DP_85D DISPLAYPORT DP_TBTSNKO ML_C P<3..0> ., .,
[D—DP_TBTSNKO ML, DP_85D DISPLAYPORT DP_TBTSNKO ML_C N<3..0> ., .,
NET TYPE =D —DR_TBTSNKO ML DP_85D DISPLAYPORT DP_TBTSNKO_MIL_P<3..0> 23
ELECTRICAL CONST SET DP_TRTSNKQ ML DP_85D DISPLAYPORT DP_TBTSNKO_ MIL_N<3..0> 23
PHYSICAL SPACING = = i =
DP_TBTSNKO_ AUXCH _C P
[CD—DP_TBTSNK_AUXCH DP_85D 13 23
DP_TBTSNKO_AUXCH
! Dp_s5p nispraveorr | DP_TBTSRC_ML_C_P<3..0> T I_fsn SNKO CN o
= DP_TRTSNK_AUXCH DP_85D DP TBTSNKO AUXCH P 2
= DP_85D DISPLAYPORT DP_TBTSRC_ML_C_N<3..0> . . . ED—DbE= = = DP TBTSNKO AUXCH N
pe_gsp DTSPLAYPORT DP TBTSRC AUXCH C P Only used on hosts supporting Thunderbolt video-in [E=D—DRR_TBTSNK _AUXCH DP_85D 23
DP_85D DISPLAYPORT DP_TBTSRC_AUXCH_ C_N DP_TBTSNK1 ML DP_85D DISPLAYPORT DP_TBTSNK1 ML_C P<3..0> ,,
[ _ = . _
[=D—DR_TBTSNKI ML DP_85D DISPLAYPORT DP_TBTSNK1 ML_C N<3..0> ,,
[CO—SBL_TBT CLK TBT_SPI_45S TBT_SPT TBT_SPI_CLK 23 [ED—DE_TRTSNK1_MT, DP_85D DISPLAYPORT DP_TBTSNK1 MIL_P<3..0> 2
[CO—SRL_TBT_MOST TBT_SPT_45S | TBT SPT TBT _SPI_MOSI 23 [ED—DRR_TRTSNK1 ML DP_85D DISPLAYPORT DP_TBTSNK1 ML _N<3..0> 23
[CO—SRL_TBT_MISQ TBT_SPT_45S TBT_SPT TBT _SPI_MISO 23 [ED—DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1l AUXCH _C P 23 64
[CO—SRLIBTCS L TBT_SPT_45S TBT_SPT TBT SPI_CS L 23 [ED—DPB_TBTSNK_AUXCH DP_85D DP_TBTSNK1 AUXCH C_ N 23 64
[ED—DRR_TBTSNK AUXCH DP_85D DP_TBTSNK1_ AUXCH P 23
[ED—DR_HDMI TBT ML DP_85D DISPLAYPORT DP_HDMI_ TBT ML _P<3..0> . [ED—DB_TRTSNK_AUXCH DP_85D DP_TBTSNK1l AUXCH N 2
[ED—DR_HDMI TBT ML DP_85D DISPLAYPORT DP_HDMI TBT ML N<3..0> . &
[ED—DB_HDMI _TBT AU DP_85D DP_HDMI_TBT_AUX P 13 64 66 WZJ“ SYNC _DATE=08/12/2013
DP_HDMI_TBT AL DP_85D DP_HDMI_TBT_ AUX N .
ED— DB HDMI_TBT = 13 6406 ED—DRe_INT DP_ 85D DISPIAYPORT DP_INT ML_C_P<3..0> s e TBT,DP,HDMI Constraints
[ED—DE_INT ML DP_85D DISPLAYPORT DP_INT MIL_C_N<3..0> 5 62 T
DP_TINT ML DP_85D DISPLAYPORT DP_INT ML P<3..0> 62 68 <SCH NUM>|]D
[ = QT —— Apple Inc =
[ED—HDRMI_CLOCK HDMT_85D HDMT_CLK HDMI_ IG _CLK C P 63 64 68 [ED—DE_INT ML DP_85D DISPTLAYPORT DP_INT ML_N<3..0> 62 68 M T
[ED—HRMI_CLOCK HDMT_85D HDMT_CLK HDMI_IG_CLK C N 63 64 68 [ED—DE_INT_AUXCH DP_85D DP_INT AUXCH C P s 62 ) <E4LABEL>
[ED—HDMI_DATA HDMT_85D HDMT_DATA HDMI_IG DATA C P<2..0> ¢ a e [ED—DB_INT_AUXCH DP_85D DP_INT AUXCH C_N s & NOTICE OF PROPRIETARY PROPERTY :
[ED—HDMI_DATA HDMT_85D HDMT_DATA HDMI_IG DATA C N<2..0> oo [ED—DE_INT_AUXCH DP_85D DP_INT AUX P 62 68 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
[ED—DE_INT_AUXCH DP_85D DP_INT AUX N 62 68 THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 115 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 74 OF 78
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Camera Net Properties

NET TYPE
PHYSICAL SPACING

ELECTRICAL CONST SET

3 MEM_CAM CLK_P
OS2 _MEM CIK S2_MEM_85D S2_MEM_CLK a2
MIPI Inter f ace Constraints [CO—S2_MEM CLK S2_MEM_85D S2_MEM_CLK MEM_CAM_CLK N 31 32
PHYSICAL_RULE_SET LAYER gﬁLEXY‘EggTE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP OS2 MEM CKE S2_MEM_45S S2_MEM_CTRL MEM_CAM_CKE 31 32
s cs S2 458 S2 C MEM_CAM_CS_TL
MIPI_85D * lss_omu prrr| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF s —MEML MEM_CTRL e
— - - = — = — = — = — - - [ S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT 22
OS2 MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_CAS_TL 2 32
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—S2_MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_RAS_TL n 32
S2 C S2 45 S2 C MEM_CAM _WE_L
MIPI_20THER * =4X_DIELECTRIC ? MIPI_20THER | TOP,BOTTOM =6X_ DIELECTRIC ? OS2 MEM.CMD —MEM_ —MEM_CHMD 3132
— — = — OS2 MEM CMD S2_MEM 45 S2_MEM_CMD MEM_CAM_ BA<0> a2
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP,BOTTOM =8X_ DIELECTRIC ? [ — S2 MEM CMD S2_MEM_ 45, S2_MEM_CMD MEM CAM BA<1> 31 32
S2_MEM_CMD S2_MEM_ 45 S2_MEM_CMD MEM CAM BA<2>
MIPICLK 20THER * =7X_DIELECTRIC 2 MIPICLK 20THER | TOP,BOTTOM=10X_ DIELECTRIC 2 | =HEE =HEES —— e
— — — — OS2 MEM DOSQ S2_MEM_85D S2_MEM_DQSQ MEM_CAM_DOS_P<0> a2
[ —S2_MEM _DQS0Q S2_MEM_85D S2_MEM_DQS0 MEM_CAM_ DQS_N<O0> 2 32
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—S2_MEM _DQS1 S2_MEM_ 85D S2_MEM_DQS1 MEM_CAM DOS_P<1> 31 32
MIPI DATA . . MIPT 20THER OS2 MEM DOS1 S2_MEM_85D S2_MEM_DQS1 MEM_CAM_ DOQOS_N<1> a2
— — OS2 _MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DM<0> 332
MIPI_DATA CLK_MIPI * MIPI_2CLK [CO—S2_MEM_DATA 1 S2_MEM 455 | S2 MEM pATAI MEM_CAM_DM<1> e
CLK MIPT " " MIPICLE ZOTHER OS2 MEM A S2_MEM 455 S2_MEM_CMD MEM_CAM A<14..0> 3132
- — OS2 _MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DO<7..0> 3 32
O —S2_MEM _DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_DOQO<15..8> 332
Memory Bus Constraints
O MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_P 31 22 68
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O MIBI DATA S2 MIPT_ 85D MIPT_DATA MIPI DATA N 31 32 68
MIPT_DATA_S2 MIPT_85D MIPI_DATA MIPI_DATA CONN_P
S2_MEM_45S * =45_omM_SE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = i = = = —CONN_ e
= = - = = = = = = = O MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N 32 68
S2_MEM_85D * l-85_ouM_p1FF| =85_OHM_DIFF | =85_OHM DIFF | =85_OHM_DIFF =85_OHM_DIFF | =85_OHM_DIFF
O MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_P 31 22 68
O MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N 31 22 68
2 MIPI_CLK_CONN_P
[ MIBI_CLK S2 MIPT_ 85D CLK_MIPT 32 6
SpaClng RUle Sets O MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_CONN_N 32 68
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT S2_wEM_pup PP1V35_CAM o
S2_DATA2SELF * =2x_DIELECTRIC ? S2_DATA2SELF | TOP,BOTTOM =4x_DIELECTRIC ? [ - S2_MEM_PWR PPOV675_CAM VREF 31 32
S2_MEM PWR PPOV675_MEM_CAM VREFCA 32
* = 2 = 2 = _MEM_
S2_DQS20WNDATA! 2x_DIELECTRIC ? S2_DQS20WNDATA| TOP, BOTTOM =4x_ DIELECTRIC ? — S2_MEM_PuR PPOV675_MEM_CAM_VREFDO N
S2_CMD2CMD * =2x_DIELECTRIC ? S2_CMD2CMD TOP,BOTTOM =4x_ DIELECTRIC ?
S2_CMD2CTRL * =2x_DIELECTRIC ? S2_CMD2CTRL | TOP,BOTTOM =4x DIELECTRIC ?
S2_CTRL2CTRL * =2x_DIELECTRIC ? S2_CTRL2CTRL | TOP,BOTTOM =4x_DIELECTRIC ?
S2_20THERMEM * =4x_DIELECTRIC ? S2_20THERMEM | TOP, BOTTOM =6x_DIELECTRIC ?
S2MEM_2PWR * =2x_DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM =4x_ DIELECTRIC ?
S2MEM_2GND * =2x_DIELECTRIC ? S2MEM_2GND TOP,BOTTOM =4x_ DIELECTRIC ?
S2MEM_20THER * =6x_DIELECTRIC ? S2MEM_2O0THER | TOP,BOTTOM =10x_DIELECTRIC ?
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
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 S2_MEM_DATAl * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO | S2_MEM_DATAO * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_2O0THER
S2_MEM_CLK * * S2MEM_20THER

=SAME *

S2_MEM_DATA*

S2_DATA2SELF

S2_MEM_CMD

S2_MEM_CMD

S2_CMD2CMD

Memory to Power

Spacing

S2_MEM_*

S2_MEM_*

S2_20THERMEM

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_ S2MEM_2PWR
S2_MEM_PWR * * DEFAULT

Memory to GND Spacing

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET

GND S2_MEM_* * S2MEM_2GND
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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 sMmC 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 AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 44 . f . .
SENSE_45S * -iro1 preeeare | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM J Specific Net Properties
THERM_45S * 1101 prrrearr | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM ELECTRICAL CONST SET NET TYPE
PHYSICAL SPACING
DIG_AUDIO * =1ro1_prrrearr |=1TO1_DIFFPAIR |(=1TOl1_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
TBTTHMSNS D1 P
ANL_AUDIO_WIDE * -1701_prrreatr 0.3 MM 0.3 MM 10 MM 0.1 MM 0.1 MM D THERMDE_IRTDI THERN_438 LHERM MSNS D1
— — [ THERM DP_TBT DI THERM_45S THERM TBTTHMSNS_D1_N
[CO—THERM DR _CPU DI THERM_45S THERM CPUTHMSNS_D1_P
[ THERM DP_CPU DI THERM_45S THERM CPUTHMSNS_D1_N
THERM_DP_CPU_D2 THERM_45S THERM CPUTHMSNS_D2_P
= _ne_ceu _
THERM_DP_CPU_D2 THERM_45S THERM CPUTHMSNS_D2_N
= _ne_ceu _
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
SENSE * =2X_DIELECTRIC ? CPU_VCCSENSE GND * GND_P2MM
THERM * =2X_DIELECTRIC ? [ — SENSE_45S SENSE NC_TISNS_CAMERAP
SENSE_45§ SENSE NC_ISNS_CAMERAN
* = 2 = — — -
AUDIO 2X_DIELECTRIC - [CO—SENSE DP SENSE_45S SENSE ISNS_CPUDDR_P
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—SENSE DP SENSE_45S SENSE ISNS_CPUDDR_N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
— — CLK_PCIE GND * GND_P2MM
D * =STANDARD ?
e STAN GND PCIE_* * GND_P2MM [CO—SENSE_DP_LCDBKLT SENSE_45S SENSE ISNS_LCDBKLT_ P
[ SENSE_DP_LCDBKLT SENSE_45S SENSE ISNS_LCDBKLT N
GND SATA_* * GND_P2MM = =
— = [CO—SENSE DP_TBT SENSE_45S SENSE ISNS_TBT_P
USB GND * GND_P2MM [CO—SENSE_DP_TBT SENSE_45S SENSE ISNS_TBT_N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = == =
[CO—SENSE DP SENSE_45S SENSE ISNS_LCDPANEL_P
CLK_PCIE SB_POWER * PWR_P2MM = =
GND_P2MM * 0.20 MM 1000 — = — [CO—SENSE DP SENSE_45S SENSE ISNS_LCDPANEL_N
B_POWER ATA_* *
PWR_P2MM * 0.20 MM 1000 SB_PO SATA_ PWR_P2MM
UsSB SB_POWER * PWR_P2MM
[CO—SENSE DP SENSE_45S SENSE ISNS_HS_ COMPUTING_ P
[CO—SENSE DP SENSE_45S SENSE ISNS_HS_ COMPUTING N
[CO—SENSE DP SENSE_45S SENSE ISNS_HS_OTHERS5V_P
SENSE_DP SENSE_ 458 SENSE ISNS_HS_ OTHERS5V_N
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = =
= i ON LAYER? [CO—SENSE_DP SENSE_45S SENSE ISNS_HS_OTHER3V3 P
MEM_45S * 0.070 MM 100 MIL [CO—SENSE DP SENSE_45§ SENSE ISNS_HS_OTHER3V3_ N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_40S * 0.090 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_72D * 0.090 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [CO—SENSE_DP_CPUVR SENSE 458 sEnse | CPUVR _ISNS P
MEM_85D * 0.090 MM 100 MIL [CO—SENSE_DP_CPUVR SENSE_45S SENSE CPUVR_ISNS_N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [CO—SENSE_DP_CPUVR SENSE 458 sEnse | CPUVR _ISNS R P
PCIE_85D * 0.090 MM 10 MM [CO—SENSE_DP_CPUVR SENSE_45S sEnse  |CPUVR TSNS R N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = SENSE 458 sEnse | CPUVR _ISNS1 P
USB_85D TOP 0.100 MM 500 MIL [ — SENSE_45S SENSE CPUVR_ISNS1 N
SENSE_45S SENSE CPUVR_ISNS2_P
PU_27P4 . = =
CPU_27P4s BOTTOM 0.230 MM 100 MIL = SENSE_458 SENSE CPUVR ISNS2 N
USB3_85D TOP 0.100 MM 500 MIL
USB3_85D ISL10 0.075 MM 0.090 MM
DP, D ISL . MM .
_85 SLo 0.075 0.090 mM [CD—SENSE_DP SENSE_45§ SENSE ISNS_1VO05_sS0_P
PCIE_85D ISL10 0.075 MM 0.090 MM [O—SENSE DP SENSE_45§ SENSE ISNS_1VO05_S0_N
[CO—SENSE DP SENSE_45S SENSE ISNS_SSD P
[CO—SENSE DP SENSE_45S SENSE ISNS_SSD_N
O SENSE_DP SENSE_45S SENSE ISNS_TPAD_P
[CO—SENSE DP SENSE_45S SENSE ISNS_TPAD_ N

DDR3 Loaded Segment Constraint Relaxations

Alternate single ended and differential impedances between devices.

NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET SENSE_ass cgnsz | NC ISNS DDR S3P
MEM_40S BGA_MEM MEM_45S [— SENSE_45S SENSE NC_ISNS_DDR_S3N

ISNS_PP3V3S0_P
[O—SENSE_DP SENSE_45§ SENSE
MEM_72D BGA_MEM MEM_85D = SENSE_DP SENSE_45S SENSE ISNS PP3V3S0 N
[O—SENSE_DP SENSE_45S SENSE ISNS PP5VS0_P
[CO—SENSE_DP SENSE_45S SENSE ISNS PP5VSO0_N

Allow 0.127 mm necks for >0.127 mm lines for ARD fanout.

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MI [CO——SENSE_DP_CRUHIGATN SENSE_43S8 SENSE ISNS CPUHIGAIN P
SICAL_RULE_S At NIMUI N NIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SENSE_DP_CPUMTGATN SENSE_ass cENSE ISNS CPUHIGAIN N
MEM_72D BOTTOM 0.127 MM 6.35 MM [CO—SENSE_DP_CPUHTGATN SENSE_45§ SENSE ISNS_CPUHIGAIN_ R

ISNS_CPUHIGAIN_ R
MEM_85D Top 0.100 MM 6.35 M [CO——SENSE_DP_CPUHTGATN SENSE_45§ SENSE
[ SENSE DP_CHGR CST SENSE_45S SENSE CHGR_CSI_P
[ SENSE DP_CHGR CST SENSE_45S SENSE CHGR_CSI_N
DP, SATA, HDMI, PCIE CONSTRAINT RELAXATIONS [COSENSE_DP CHGR CST |  SENSE 455 sense | CHGR_CSI_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
[CO—SENSE_DP_CHGR_CSO SENSE_45S SENSE CHGR_CSO_P
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL RULE_SET [CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR_CSO_N
DP 85D BGA P65 BGA [CO—SENSE_DP_CHGR CSO SENSE_45S SENSE CHGR_CSO_R P
= — [CO—SENSE_DP_CHGR_CSO SENSE_45S SENSE CHGR_CSO_R_N
PCIE_85D BGA P65_BGA
CLK_PCIE_85D BGA P65_BGA NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET
HDMI_ 85D v 565 _BoA SENSE_458 * SENSE_458
THERM_45S * THERM_45S
DIG_AUDIO * DIG_AUDIO
ANL_AUDIO * ANL_AUDIO
1TO1_DIFFPAIR * 1TO1_DIFFPAIR

J44 Specific

Net Properties

48 50 68
48 50 68
48 50 68
48 50 68
48 50 68
48 50 68
48 50 68

48 50 68

811 13 15 16 17 18 26 27 29 56
H

61 62 64 65 650 o0 °f °° 0

§111215%15%18%7 16 24 20 30 37

36’39 4073142 43 84 2647 50

NET TYPE
ELECTRICAL CONST SET
PHYSICAL SPACING
[CO—AURIQ DR AMPTWT ANI,_AUDTIQ AUDIOQ AUD 102 _IL_P 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDIOQ AUD L0O2_IL_N 46 a8
[CO—AURIO_DP_AMPTHT ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_ LIN P 18
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_LIN N Py
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ SPKRAMP_LIN_P Py
[CO—AURIQ DR AMPTWT ANI,_AUDTIQ AUDTOQ SPKRAMP_LIN_N Py
[CO—AURIO_DP_AMPTHT ANI,_AUDTIQ AUDIOQ AUD 102 R P 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDIOQ AUD L0O2_R_ N 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_RIN_P Py
[CO—AURIO_DP_AMPTHT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_ RIN N 18
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ SPKRAMP_RIN_P Py
[CO—AURIQ DR AMPTWT ANI,_AUDTIQ AUDTOQ SPKRAMP_RIN_N Py
[CO—AURIO DR AMPSUR ANI,_AUDTIQ AUDIOQ AUD 10O3_L_P 46 a8
[CO—AURIO DR AMPSUR ANI,_AUDTIQ AUDIOQ AUD LO3_L_N 46 a8
[CO—AURIO DR AMPSUR ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_LSUBIN_P
[CO—AURIO DR AMPSUR ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_LSUBIN_N
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_P .
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_ N .
[CO—AURIO DR AMPSUR ANI,_AUDIO AUDIO AUD_LO3_R P 5 a8
[CO—AURIO DR AMPSUR ANI,_AUDTIQ AUDIOQ AUD LO3_R_N 46 a8
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_RSUBIN_P
[CO—AURIO_DP_AMPSUB ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP RSUBIN N
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO RSUBIN_P .
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO RSUBIN_ N .
[CO—AURIO DR _SPKSUR DIG_AUDIQ AUDTOQ SPKRCONN_SL_OUT_P
[CO—AURIO_DP_SPKSUB DIG_AUDIQ AUDTOQ SPKRCONN_SL_OUT N
[CO—AURIQ DR _SPKSUR DIG_AUDIQ AUDTOQ SPKRCONN_SR_OUT_P
[CO—AURIO DR _SPKSUR DIG_AUDIQ AUDTOQ SPKRCONN_SR_OUT N
[CO—AURIO_DP_SPKTHT DIG_AUDIQ AUDTOQ SPKRCONN_I,_OUT P
[CO—AURIQ DR SPKTWT DIG_AUDIQ AUDTOQ SPKRCONN_TI,_OUT_ N
[CO—AURIQ DR SPKTWT DIG_AUDIQ AUDTOQ SPKRCONN_R_OUT_P
[CO—AURIO_DP_SPKTHT DIG_AUDIQ AUDTOQ SPKRCONN_R_OUT N
[CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_CH_HS_GND a6 50
[CO—AURIO_DP_NMIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_P
[CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_CONN_SLEEVE 50
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDTO AUD_CONN_SLEEVE_XW 49 50
[CO—AURIO_DP _MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_HP_PORT REFCH 46 s0
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_HS MIC P 49 50
[CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_P "
[CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDTOQ HS_MIC P a6 a9
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_N
[CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_CONN_RING2 s0
[CO—AURIO_DP_NMIC ANI,_AUDTQ_WIDE AUDIOQ AUD_ CONN_RING2_ XW 49 50
[CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_HP_PORT_ REFUS a6 50
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_HS MIC N 49 50
[CO—AURIO_DP MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_US_HS_GND a6 50
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ HS_MIC_N a6 a9
[CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_N "
[ sB_powrr| PP3V3_ S5
[— sB_powrr| PP3V3_ S0
l GND GND

SYNC_MASTER=J44
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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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