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BOM Groups

BOM GROUP

BOM OPTIONS

Fast Fox_COMMONox ALTERNATE, COMMON, Fast Fox COMMON1,Fast Fox_ COMMON2,Fast Fox_COMMON3,Fast Fox COMMON4,Fast Fox_PROGPARTS

Fast Fox_ COMMON1 TBTHV:P15V,SKIP_5V3V3:AUDIBLE, SPI:DUAL_IO

Fast Fox_COMMON2 EDP,EDP_LS_CAP,CAMERA_ 3V3:S0,CAM_WAKE:NO,CAM_XTAL:NO,MEM_ ODT:PU,VCORE_FETS

Fast Fox_COMMON3 XDP,LPCPLUS, BKLT: PROD, CPUTHRM: ALRT , LOADRC : NO, OTHERRC : NO, DDRRC : NO, TBTRC : NO, BMONRC : NO

Fast Fox_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) Fast Fox uU2890 CRITICAL TBTROM: PVT
SMC
34183922 1 | IC,SMC-B1,EXT(V2.16F39),PVT, Fast Fox 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, Fast Fox U6100 CRITICAL BOOTROM:PVT
33754597 1 HSWULT, SR189,PRQ,C0,2.6,28W,2+3, 3M, BGA U0500 CRITICAL CPU_HSW:2.6G
33754598 1 HSWULT, SR188,PRQ,C0,2.8,28W, 2+3, 4M, BGA U0500 CRITICAL CPU_HSW:2.8G
33851247 1 1c,TBT,FR-4C,A0,PRQ,CIO,SR1JC,FCBGA288 U2800 CRITICAL
338s1186 1 IC,BCM15700A2,S2 PCIE CAMERA PROCESSOR U3900 CRITICAL PSOC
37651194 2 MOSFET, N-CH, 30V, 1537, 124, 8P 3.3X3.3 DN Q7310,07320 CRITICAL VCORE_FET : VgHY 34153862 | 1 |IC,TRKPD/KYBD PSOC,CU ONLY(V224) Fast Fox 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 07310,07320 CRITICAL VCORE_FET : REN
37651104 2 MOSFET,N-CH, 25V, 30A,6.1M, 8P 3.3X3.3 DFN 07311,07321 CRITICAL VCORE_FET : REN

Alternate Parts

PART NUMBER ﬁg%kg%lﬁgE§OR 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
35383452 | 35351286 ALL Maxim alt to Microchip
376S1180 [ 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 Isch 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 ?}ZTIINS;ZMAO;;NP;?;EIT:)T:}::;NI;lzo_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, Fast Fox Fast Fox COMMONox 685-0054 1 Fast Fox MLB COMMON BOM BASE CRITICAL BASE_BOM
985-0053 DEV,MLB-4GB, Fast Fox XDP_CONN 985-0053 1 Fast Fox MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM
639-4878 PCBA,MLB-4GB,2.4G,4GB-HYNIX,Fast Fox BASE_BOM,CPU_HSW:2.4G,RAM_4G_HYNIX H,CAMDRAM:HYNIX H
639-4879 PCBA,MLB-4GB,2.4G,4GB-ELPIDA, Fast Fox BASE_BOM,CPU_HSW:2.4G,RAM_4G_ELPIDA,CAMDRAM: ELPIDA
639-4880 PCBA,MLB-4GB, 2.4G,4GB-MICRON, Fast Fox BASE_BOM,CPU_HSW:2.4G,RAM_4G_MICRON, CAMDRAM:MICRON SUB-BOMS
639-5272 PCBA,MLB-4GB,2.6G,4GB-HYNIX, Fast Fox 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, Fast Fox BASE_BOM,CPU_HSW:2.6G,RAM 4G_ELPIDA,CAMDRAM:ELPIDA 685-0074 1 VCORE, FET,VSHY, Fast Fox VCOREFETS CRITICAL VCORE_FETS
639-5274 PCBA,MLB-4GB,2.6G,4GB-MICRON, Fast Fox BASE_BOM,CPU_HSW:2.6G,RAM_4G_MICRON, CAMDRAM: MICRON
639-5275 PCBA,MLB-4GB, 2.8G,4GB-HYNIX, Fast Fox BASE_BOM,CPU_HSW:2.8G,RAM_4G_HYNIX H,CAMDRAM:HYNIX H Alternate Parts
639-5276 PCBA,MLB-4GB,2.8G,4GB-ELPIDA, Fast Fox BASE_BOM,CPU_HSW:2.8G,RAM 4G_ELPIDA,CAMDRAM:ELPIDA PART NUMBER Ajgggkg%a‘gl;gon BOM OPTION REF DES | COMMENTS:

639-5277 PCBA,MLB-4GB, 2.8G,4GB-MICRON, Fast Fox BASE_BOM,CPU_HSW:2.8G,RAM 4G_MICRON, CAMDRAM:MICRON 685-0075 | 685-0074 ALL [
685-0074 VCORE, FET,VSHY, Fast Fox VCORE_FET:VSHY
685-0075 VCORE, FET,REN, Fast Fox VCORE_FET :REN

DRAM PARTS

33350704 8 1IC,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, U2520,U2540, U250 CRITICAL 4G_HYNIX_ H
33350698 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1600,REV E,96FBGA 12300,02320, 2340, 2360, 02500, U2520,U2540, U250 CRITICAL 4G_MICRON
33350715 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1866,F DIE,96FBGA 12300,02320, 2340, 2360, 02500, U2520,U2540 U250 CRITICAL 4G_ELPIDA_ 1866
33350717 8 IC,SDRAM, 4GBIT, 2561MX16,DDRI-1866, HUMA, S6FBGA | viso0zsuo,ueses vase0,01500,520 uasas 02560 CRITICAL 4G_HYNIX H_1866
33350720 8 IC,SDRAM, 4GBIT, 256MX16,DDR3-1866,REV E,96FBGA |  usos,02s10,u1340,2360,02500,02520,02540,02560 CRITICAL 4G_MICRON_1866
DRAM SPD Straps
BOM GROUP BOM OPTIONS
RAM_4G_ELPIDA 4G_ELPIDA,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:L,PPDDR:1V35
RAM_4G_HYNIX_ H 4G_HYNIX_ H,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:H, PPDDR:1V35
RAM_4G_MICRON 4G_MICRON,RAMCFG3:L,RAMCFG2:L,RAMCFG1:H,RAMCFGO0:L,PPDDR:1V35
RAM_4G_ELPIDA_ 1866 4G_ELPIDA_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:L, PPDDR: 1V5
RAM_A4G_HYNIX_H_1866 AG_HYNIX_H_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:L,RAMCFGO:H, PPDDR: 1V5
RAM_4G_MICRON_1866 4G_MICRON_1866,RAMCFG3:L,RAMCFG2:L,RAMCFG1:H,RAMCFGO: L, PPDDR: 1V5

NOTE: 1866 PARTS BEING STRAPPED TO RUN AT 1600

13" MBP VARIABLE BOM GROUPS

BOM GROUP BOM OPTIONS
Fast Fox_COMMON SMCBOARDID:8
DRAM SPD Straps
BOM GROUP BOM OPTIONS
CAMDRAM: HYNIX_H CAMDRAM_TYPE:HYNIX_H
CAMDRAM: ELPIDA CAMDRAM_TYPE:ELPIDA
CAMDRAM : MICRON CAMDRAM_TYPE : MICRON
SYNC MASTER=J44 SYNC Dw
DRAM Parts [FRCE TTTCE - -
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,DDR3L-1600,REV E,96B FBGA U4000 CRITICAL CAMDRAM_TYPE : MICRON 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 3 OF 120
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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Shield Cans

1
SHO0451

= sm

SHLD-J44-MLB

USB Cage

1
SHO0450

= sm

SHLD-J44-MLB-T29

TBT Cage

Mounting Holes & Slots

OMIT
ZT0411
4P5SR2P3-3P5B

0
OMIT
ZT0413
6.19X4.60-SNOWMAN

——20
OMIT
7zT0414

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

THO0404

TH-NSP

SL-1.1X0.45-1.4x%0.75

THO0405

TH-NSP

SL-1.1X0.45-1.4x%0.75

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

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

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

Upper TBT can Ground slot
(862-0118)

Lower TBT can Ground slot
(862-0118)

USB can Ground slot
(998-3975)

USB can Ground slot
(998-3975)

THERMAL, MODULE STANDOFF (860-1645)

SH0420 SH0421
THERMAL-4.50-J44-SM THERMAL-4.50-J44-5SM

1 1

SHO0426 SH0427
THERMAL-4.50-J44-SM THERMAL-4.50-J44-SM

1 1

SSD STANDOFF (806-5375)

SH0440
5.00D2.0H-SM
1

SHO0441

STDOFF-4.50D1.73H-SM-1.33-3.2
1

POGO PINS (870-2451)

SH0435 & SH0436 removed.

SH0432
POGO-2.30D-5.5H-SM-LOW-FORCE POGO-2.30D-5.5H-SM-LOW-FORCE
su su

SH0433

RIO FLEX BRACKET BOSSES (860-2354)

SHO0443

3.50D2.0H-SM

1

Rubber Mount Standoffs (860-1448)

SH0460

2.90D1.2ID-1.35H-SM

J

&

SHO0462

2.90D1.2ID-1.35H-SM

X

SHO0464
2.90D1.2ID-1.35H-SM

%

SH0466

2.90D1.2ID-1.35H-SM

B

SHO0461

2.90D1.2ID-1.35H-SM

J

&

SH0465

2.90D1.2ID-1.35H-SM
1

2

SH0463

2.90D1.2ID-1.35H-SM

%

SHO0467
2.90D1.2ID-1.35H-SM

B

SHO0444
3.50D2.0H-SM

1

FAN STANDOFF (806-5376)

ISYNC MASTER=J44

SYNC _DATE=08/12/2013
———

PD Parts

Cf} Apple Inc.
o)
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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> - S | DDI1_TXNO EDP_TXNO [ ©4° wgp— DP INT ML C N<O> 5ymy 6z 74
74 23 (gUm}—DE_TBTSNKO ML C P<0> - € | ppI1_TXPO EDP_TXPO [ B4¢ DP_INT ML C P<0> 62 74
74 23 DP_TBTSNKO ML C N<1> - 258 | DDI1_TXN1 EDP_TXN1 | 247 - DP_INT ML C N<1> oD 2 7
74 23 (OO} DP_TBTSNKO ML _C_P<1> - ©58 | ppI1 TXP1 EDP TXP1 | B47 > DP_INT ML_C_ P<1> oD <2 7
TBT Sink 0 BSS5 - B
<2> Internal panel
m 2§ 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
. ML_C_P<3> - 57 poTLTRNS EDP_TXN3 | 249 wgp DP INT ML C N<3> oD < 7
74 23 (QUT}—DE_TBTSNKO ML C P<3> g "7 IDDT1_TXP3 ola EDP_TXP3 | B4° * DP_INT ML C P<3> oo 2 7
o U} =DP_TBTSNK1 MI,_C_N<0> - c51 | DDI2_TXNO alm
o5 (OUT}—=DB_TBTSNK1 ML C P<0> P 5% | ppI2_TXPO
66 P_TBTSNK1 ML _C N<1> c53 DDI2_TXN1 EDP_AUXN i DP_INT AUXCH C N 62 74
o (OO} =DP_TBTSNK1 ML C P<1> o BS4 DDI2_TXP1 EDP_AUXP B45 >— DP_INT AUXCH C P D 2 7
TBT Slnk.l o =DP_TBTSNK1 ML _C N<2> €4° | ppI2_TXN2
(P_'IUXed with HDMI o6 (QUT}—=DB_TBTSNK1 ML C P<2> &=—>° | DD12_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 .
O;IT TABLE Each corner of CPU has two testpoints.
— Other corner test signals connected in
U0500 daisy-chain fashion. Continuity should
HASWELL-ULT : h . h
204+GT2 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
MCP_DC_AY60 A¥60 | DATSY CHAIN_NCTF TP-re
TP0531 TE* avel = = DAISY CHAIN_NCTF| 2°° MCP_DC 260 ™
TE-P6 s _MCP DC AW61 AY61 TRUE DAISY CHAIN_NCTF - - ot e TP0O510
MCP DC AW62 AY62 Av62 DAISY7CHAIN7NCTF DAISY_ CHAIN_NCTF TRUE MCP_DC_A61 B61 5 =
° T, — = ol T DAISY_CHAIN_NCTF| 262 MCP_DC_A62 I_Jﬁ TPO511
DAISY CH. —
TP0501 TE* " = = DAISY CHAIN NCTF| V% MCP_DC AV1
TP-P6 s _MCP_DC A3 B3 TRUE 2 | DAISY CHAIN_NCTF DAISY CHAIN NCTF| AL Wb AWl e, TP0520
MCP_DC A61 B61 Ee Y T » 4 T
: MCP DC B62 B63 [ 562 R DAISY_CHAIN_NCTF| 2¥2 TRUE MCP_DC_AW2 AY2 5 D TP0521
1 B63 DAizYi:ﬁN*Ng:F DAISY CHAIN_NCTF| 2% TRUE MCP_DC_AW3 AY3 J
MCP_DC Cl C2 c1 DATRIE N_NCTE DAISY CHAIN_NCTF| AWl TRUE MCP_DC_AW61_AY61 .
A o2 Dnzz’gxiz’zg;z DAISY CHAIN NCTF[ 2462 TRUE MCP_DC_AW62 AY62 s
DAI ] - o AW63
- 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_snc
NC X224 | RsvD RSVD[ *22_ e
NC X244 | RSVD RSVD| ™2 s Nc
15 10
NC %—— RSVD RSVDL—xNC
NC %—222 | RSVD RSVD[ 2Ly ne
NC X—22 | RSVD RSVD| 2! o v
J21 AP7
NC %——— RSVD RSVDI—3¢NC
RSVD[ 20 v
RSVD| 2% s N
RSVD[ A s nc
avia ——
RSVDL——xNC
W J44 SYNC DATE=08/12/2013
————
m<SCH NUM>
Apple Inc. m
) <E4LABEIL
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THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 5 OF 120
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- - - - - - - -
CFG<10>:SAFE MODE BOOT

CRITICAL
OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
PP1VO5_S0 x—29
6160 57 53 37 17 16 15 13 8 NC 325 PrOC_DETECT* SYM 2 OF 19 = epyspyge? XDP CPU PRDY L o
1 (1pu)  PREQ¥[y<¢2 - XDP_CPU PREQ T am s 70
9]
R0616(2) 70 36 (QUT}—CPU_CATERR L - X6l caTERR* @
5% = (tep)  PROC TCKL‘%@ 16 70
1720 -
uE 70 u@CPUPECI—“;“ PECT (zpu) PROC_TMs| ®6% XDP_CPU_TMS 16 70
201
2 R056611 (tpu)  PROC_TRST* 31359 - XDP_CPUPCH_TRST L am iz s 7
70 53 37 36(ETYy—CPU PROCHOT L 2 1 70 CPU_PROCHOT R L @=— | PROCHOT*  THERMAL |,
3 & 63
1720 ~1E (1pu)  PROC_TDI XDP_CPU_TDI 16 70
A -
E CPU_PWRGD - €61 | PROCPWRGD z . PROC_TDO| F62 XDP_CPU_TDO 16 70
201 TP ———p—=————————{oUD
70 CPU_SM RCOMP<0> - AU60 SM_RCOMPO (1PU) BPMO*:JEO — XDP_BPM L<0> CD ¢ 7
70 CPU_SM RCOMP<1> - AV60 SM_RCOMP1 (1PU) BPM1%* 160 XDP_BPM_L<1> 16 70
70 CPU_SM RCOMP<2> - AU61 SM_RCOMP2 (1PU) EPMZ*:“E‘ *—s XDP_BPM L<2> D e 7
2 (1P0)  BPM3*(Y1%2 gy XDP BPM I<3>  emryie 7o
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* 4163 XDP_BPM L<5> 16 70
14 14 14 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, (120)  BPM7#(Y/®!  qpuugy XDP BPM L<7>  myy 670
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 16, CPU_CFG<2> AC63 | CFG2 (1PU)
70 16(ETy—CPU_CFG<3> > 2263 | CFG3 (1pU) RSVD_Tp| &3 TP_MCP_RSVD _C63
70 16 6, CPU_CFG<4> AR60 | CFG4 (rPU) RSVD_TP| ©62 TP_MCP_RSVD_C62
70 16, CPU_CFG<5> ¥62 | CFG5 (1pu)
70 16QETy—CRU CFG<6> g YOl | ¥6! | crG6 (1ru) EDP_SPARE| ®** s o
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 6 CPU_CFG<9> V6l | CFGY (1pu) RSVD_TP| 251 TP_MCP_RSVD B51
70 16 6, FG<10> V69 | CFG10 (zpu)
7o 16 CPU_CFG<11> Y60 | cFG11 (1PU) RSVD_Tp| 160 TP_MCP_RSVD_L60
70 16(BTy—CPU_CFG<12> - 763 | cFG12 (rPU)
70 16&FTy—CPU CFG<13> - % | CFG13 (1rv) RSVD| M° s ne
70 16(BTy—CPU_CFG<14> - 761 | CFG14 (rPU)
- O, - - - 70 16 CPU_CFG<15> 70 | cFG15 (1ru) RSVD| ™22 s ne
1= RMAL OPERATION = POWER FEATURE; T ACTI RSVD| Y22 X
NO! o o 0 0 URES NOT ACTIVE 70 16 CPU_CFG<16> 2262 | CFG16 (1pU) sV Ne
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID ®—‘_5:
' 70 16 CPU_CFG<18> u CFG18 (rPu) AvL
CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED CPU CFG<17> AR61 CFG17 PROC_OPI_COMP s 70 CPU_OPI_RCOMP
(EDCRU CFG<17> g 201 1PU
CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED f ¢
70 16(@Ty—CRU_CFG<19> - U2 | CFG19 (1ru) ave2 1
1 = NORMAL OPERATION 0 = PCH-LESS MODE RSVD| 222 seNC R0690
CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CFG_RCOMP RSVD'JEE_a<NC 49.9
LI L L T peniea . | N T a1 L 1§ 1%
. /200
e
These can be placed close to J1800 vss| 22 , 201
and are only for debug access RSVD vss| N1
CPU_CFG<10> 5 16 70 RSVD 1 L
CPU_CFG<9> ¢ 1670 RSVD 20 -
P ——— e PCH_TD_IREF newe RSVD R20 ne
CPU_CFG<1> 5 16 70 TD_IREF RSVD! XNC
16 70 1 1
HSW_PRE_ES2 NOSTUFF NOSTUFF R04698 (9) 302652 5
1 1 1 ° -
R0639 R0638 RO631 Loy .
1K 1K 1K e s
N e N 201, 201
/20 1720 /200
s e s
5 201 201, , 201

CFG<1> :PCH-LESS MODE

NOSTUFF
R0640"
1K
50
17200
e

201,

__CPU_CFG<4> 6 16 70

EDP
'R0634
1K
5
1/200
e

5 201

NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569).
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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> AH62 SA:DQI HAsz“'CEfGLT‘ZULT S;J:LKO Av37 MEM_A_CLK_P<0> 20 22
MEM A_DQ<2> 263 | 5a po2 BGA-TSP SA CLKL*pp36 NC_MEM A CLKN<1> o6
MEM_A_DO<3> AK62 SA:DQ3 SYM 3 OF 19 SXJ:LKl AY36 - NC_MEM_A_CLKP<1> oD ¢
MEM A_DQ<4> 2861 | 5A D4

1 CED MEM_A_DQ<5> *—0 AHEO SA_DQS « SA_CKEO AU43 MEM A CKE<0> 20 22
MEM_A_DOQ<6> 2K6! | 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 DQ9 S}
MEM A _DQ<10> AP63 SA_DQ10 E SA_CS0* AP33 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 | SA DQ12 §
MEM A_DQ<13> AM60 | sa_DQ13 SA_ODTO *‘P“_..—@MEM A_ODT CPUO 22 66
MEM_A_DO<14> APel | sA DQ14 LPDDR3
MEM A DQ<15> 2P60 | SA_DQ15 cas3s SA_RAS*[yY34 MEM A RAS L 20 22
MEM A _DQ<16> 2258 | SA_DQ16 capz  SA_WE*[M3¢ - MEM A WE L oo 20 22
MEM_A_DO<17> AR38 | sA_DQ17 casi SA_CAS*[pU3 - MEM_A_CAS L oD 20 22
MEM A_DQ<18> aM57 | Sa DQ18
MEM A_DQ<19> 257 | SA_DQ19 casa  SA_BAO| AU3° =MEM A BA<0> e
MEM_A_DQ<20> 2158 | SA_DQ20 case  SA_BA1| AV3S - MEM A BA<1> oD 20 22
MEM A DQ<21> AKS8 SA_DQ21 cans SA_BA2 AY4l > =MEM A BA<2> T <
MEM A_DQ<22> 2857 | SA D22
MEM A_DQ<23> aNs7 | sa D23 cass  SA_MAQ| 2U36 =MEM A A<0> o6
MEM A _DQ<24> 2255 | SA_DQ24 caBs  SA_MAL AY37 MEM_A A<1> 66
MEM_A_DQ<25> 2RSS | SA_DQ25 cass  SA_MA2| 2R3® =MEM_A_A<2> 66
MEM A_DQ<26> ams4 | sa DO26 RsvD1  SA_MA3| 2236 =MEM A A<3> o
MEM A DQ<27> AKS4 SA_DQ27 RSVD2 SA_MA4 AU39 ® =MEM_A A<4> oD <
MEM_A_DQ<28> 255 | SA_DQ28 cano  SA_MAS5| 2R36 =MEM_A_A<5> 66
MEM A DQ<29> AKS5S SA_DQ29 can2 SA_MA6 Av4D * MEM_ A A<6> oo 20 22
MEM A_DQ<30> 2854 | SA_DQ30 cana  SA MA7| 2732 =MEM A A<7> o6
MEM A DQ<31> 254 | SA D31 can3 SA:MAs Av39 > =MEM A A<8> o X
MEM A _DQ<32> AYS8 SA_DQ32 canl  SA_MA9 AU40 =MEM_A A<9> o6
MEM A_DQ<33> S8 | SA D33 cap7 SA MA10| 2P3% > =MEM A A<10> oD o
MEM A DQ<34> AYS6 SA_DQ34 can7 SA:MAH Awdl =MEM_A A<11> 66
MEM A_DQ<35> 2WS6 | SA_DQ35 cans SA_MA12| 2U41 MEM_A_A<12> 66
MEM_A_DO< AVSE | SA_DQ36 caso SA_MA13| 2R35 =MEM_A_A<13> P
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< 2USe | sa_DQ39
MEM A_DQ<40> AvS4 SA_DQ40 SA_DQSNO AJ61 MEM_A_DQS_N<0> 67 73
MEM A DQ<41> AWS4 SA_DQ41 SA_DQSN1 AN62 MEM A DQS N<1> 67 73
MEM A DQ<42> AYS2 SA_DQ42 SA_DQSN2 AMS8 MEM A DQS N<2> 67 73
MEM A _DQ<43> AWS2 SA_DQ43 SA_DQSN3 A5 5] MEM _A_DQS_N<3> s
MEM A_DQ<44> AVS4 | SA_DQ44 SA_DQSN4| 2V57 MEM A_DQS_ N<4> p. -
MEM A _DQ<45> 2us¢ | sA po4s SA_DQSNS5| 2V53 MEM A DQS N<5> F
MEM A_DQ<46> AVS2 | SA_DQ46 SA_DQSN6| 243 MEM A_DQS N<6> 2o 67
MEM_A_DO<47> 2052 | sA_DQ47 SA_DOSN7| PT° gy MFEM_A_DOS_N<7> D
MEM A_DQ<48> 2x40 | 5a DQ4s

1 CED MEM_A_DQ<49> *—0 AK42 SA_DQ49 SA_DQSPO AJ62 MEM A DQS P<0> 67 73
MEM_A_DO<50> M43 | SA DQ50 SA_DQSP1| AN6! MEM_A_DOS_P<1> 67 73
MEM A _DQ<51> AM45 SA_DQ51 SA_DQSP2 AN58 MEM A DQS P<2> 67 73
MEM A DQ<52> 2X45 | SA_DQ52 SA_DQSP3| AV55 MEM_A_DQS P<3> &7 73
MEM_A DQ<53> AK43 SA_DQ53 SA:DQSP4 AWS7 MEM A DQS P<4> 67 73
MEM A _DQ<54> AM40 SA_DQ54 SA_DQSP5 AWS3 MEM A DQS P<5> 67 73
MEM A_DQ<55> 2M42 | SA D55 SA_DQsp6| 2142 =g VEM B DQS_P<6> CED 20 o
MEM A_DQ<56> 246 | SA_DQ56 SA_DQSP7| AL4? *~—t MEM_A_DQS_P<7> D o 7
MEM A _DQ<57> K46 | SA DQ57
MEM_A_DO< 2M49 | SA DQ58
MEM A_DQ<59> 2x49 | 5a DQ59

o7 (ETy—MEM A DQO<60> — 2M48 | SA DQ60 SM_VREF_cCa| 27%° - CPU_DIMM VREFCA oo 10 7
MEM_A_DO<61> AK48 SA_DQ61 ARSL
MEM A DO<62> w5t | sa po62 SM_VREF_DQO| ™" g  CPU DIMMA VREFDO _ fwym 19 73

SA_DQ63 SM_VREF_DQ1| 2751 - CPU_DIMMB_VREFDQ oo > 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> Au3l
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
1 CED MEM _B_DQ<16> o=t AM29
67 M DO<17> AK29
67 MEM B DQ<18> AL28
67 MEM B DQ<19> AK28
67 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> AR2S
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> Aw21
67 MEM_B_DO<. Av23
P MEM B_DQ<37> Au23
67 MEM B DQ<38> Av2l
67 MEM_B_DO<. Av21
67 MEM B DQ<40> AY19
67 MEM B DQ<41> AW19
7 MEM B_DQ<42> av17
67 MEM B DQ<43> Awl?
67 MEM B DQ<44> AV1S
67 MEM B_DQ<45> AU19
67 MEM B DQ<46> avi?
67 MEM_B_DO<47> AULT
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_DOQ53
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<O> gymy o
AN38 MEM_B_CLK_P<0> 21
AK38 NC_MEM_B_CLKN<1> 66
| 2E3° gy NC MEM B CLKP<1> s5umy 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
D22 g MEMBCASL mymya
AL35 =MEM_B_BA<0> 66
| P06 gy MEM B BA<1> 2 mymya
| 20 g SMEM B BA<2> 2 mwmye
AP40 =MEM_B_A<0> 66
AR40 =MEM_B_A<1> 66
| 2542 g =MEM B A<2> oy
AR42 =MEM_B_A<3> 66
RO 1 1 LY e — |
AP45 =MEM_B_A<5> 66
LN S, - -+ —
AY46 =MEM_B_A<7> 66
| 227 g =MEM B A<8> = oy
AU46 =MEM_B_A<9> 66
| 250 ogpSMEM B A<10>  oumy 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_DQS N<5> 67
AN21 MEM_B_DQOS N<6> 21
| 20° quugp— MEM B DOS N<7> e
AvV30 MEM_B_DQS_P<0> 67
w26 MEM_B_ Dt P<1> 67
AM28 MEM B _DQOS P<2> 67
AM25 MEM B_DQS P<3> 67
Av22 MEM B _DQOS P<4> 67
AW18 MEM_B_DQS_P<5> 67

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

22

22

22

22

22

22

66 73
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8 7

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

LPT-LP current estimates from Lynx Point-LP PCH EDS,
Note [1] current numbers from clarification email,

doc #503118,
from Srini,

doc #502406,

v0.9.

PP1V05_SOSW_PCH HSIO X9

65 60 11

1838mA Max

PP1V05_S0 e

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

29mA Max[1]

14 11 _PP1 W_PCH B3PLL

41mA Max

12 11 _PP1VO5 SO0SW PCH VCCSATA3PLL

42mA Max

WF: RSVD on Sawtooth Peak rev 1.0 ycy—222|

11 _PP1VO5_S0_PCH VCCAPLI,_OPTI AA21
57mA Max w21
713
NC ¥—
60 17 11 _PP1V5 SOSW AUDIO_ HDA AH14
1lmA Max
AHL3
NCX—
65 61 60 59 45 14 11 5 _PP3V3 SUS AC9
59mA Max[1] a9
9 27 26 18 17 16 15 13 11 _PP3V3 S5 AH10
75 85 8 &1 &0 35
114mA Max
°_PP3V3_S0 v8

0
40mA Max[1] [_"9

11 _PP1V05_SO_PCH_VCC_ICC
VCCCLK: 200mA Max K19
12 11 _PP1V05_SO_PCH VCCACLKPLL A20
31mA Max
5753 37 17 16 15 11 8 ¢ _PP1VO5_SO 717
65763761 G0

VCCCLK: 200mA Max R21

121

NC X

WF: RSVD on Sawtooth Peak rev 1.0 NC x—22°

v21
NC ¥——

65 61 60 59 45 14 11 5 _PP3V3 SUS AB20

AE21

3.3mA Max[1]

CRITICAL
dated 9/10/2012 2:1lpm. OMIT TABLE
— PPVCC_S0_CPU
L59 U0500 c36
% RSVD vee 32A Max
NC 58 HASWELL-ULT ca0
NC X%———— RSVD 2C+GT2 vee
3 65 41 10 _PP1V35 S3 CPUDDR BGA-TSP veel 4
An26 SYM 12 OF 19 was
1.4A Max (DDR3: 1.5-1.35V) vDDQ vee
1.1A Max (LPDDR3: 1.2V) 2731 | yDDQ HSW ULT POWER veel 652
AJ33 VDDQ vce Cc56
2337_| yppg veel =23
a3 | yppg veel F2s
2043 | yppg veel =27
AR48 | vDDQ vee| =22
2135 | yppg veel =3
68 65 54 42 10 8 _PPVCC_SO_CPU A¥40 | vDDQ vee| =23
avas_ | yppg veel =38
avs0 | yppg veel =37
vee| =22
- F39 | vee vee| B4t
PLACE_NEAR=U0500.C50:50.8mm 5 gl N58 E43
1/20w NC RSVD VCC
201 NC )22 | RSVD vee| E4s
6057 53 37 17 16 15 11 3 ¢ _PP1VO5 SO vee| =47
ol imn i W 70 53 CPU_VCCSENSE P - E63 | VCC_SENSE o| =
TP_PPVCCIO S0_CPU vee—
. b o W HIN_LINE_WIDTH= vee
ax oad: MIN_NECK_WIDTH=0.
R0807(5) 1}300802 VOLTAGE=T.05V Ne )22 | RSVD veel B3
e oY PPVCOMP_S0_CPU &= 2% |vecIo_out veel #53
1/200 1/200 MIN_LINE_WIDTH= bl E20 - £57
3 ME Max load: 300mA MIN_NECK_WIDTH=/ P VCCIOA_OUT vee
201 201 VOLTAGE=1.
! R048310 ! NOTE: Ali t d CPU 1 tput NC e veep =
: Ali. n n
70 53 [TFy—CPU_VIDALERT L 1 2 ases not used o SupPLy outputs NC )22 | RSVD vee| £28
v to avoid any extraneous connections. *— RSVD Y
1/20m NCX—j Tel F36
.
R00811 201 70 CPU_VIDALERT R L - 162 | GIDALERT* zgr -0
P IDSCLK 1 2 P IDSCLK_R N63
70 53 (@UT—CBU_VIDSC AN/ 70 CPU V - VIDSCLK veel Fae
Y 70 CPU_VIDSOUT R Smp—-°> | VIDSOUT 48
1/200 - veel E
e R0802.2:  PLACE_NEAR=U0500.L63:2.5dmm 70 17 16 [T CPU VCCST PWRGD - VCCST_PWRGD veel Fs2
N - B . CPU_VR_EN F60
o CPU VIDSOUT RO810.2:  PLACE_NEAR=U0500.L62:38.1 53 17 (OUT - - VR_EN N
fe20g R0800.2:  PLACE NEAR=R0810.1:2.54mm 52 17 (ED—CRBU VR READY - 59 | VR_READY 23
- - vee
P63 | vss vee| S22
15 [(IX)—CPBU_PWR DEBUG - 159 PWR_DEBUG* veel 27
262 | vss vee| S22
TP_CPU_RSVD_P60 P60 | 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%—22 | RSVD vee| 822
NC %2220 | RSVD veef s4t
NC X222 | RSVD vee| 842
NC X222 | RsVD vee| 842
NC %220 | RSVD veef 847
NC X222 | RsvD vee| 842
NC )22 | RSVD veel 85t
NC x—22 | RSVD veef ©52
CRITICAL NC%—22 | RSVD veel 822
OMIT_TABLE s
60 57 53 37 17 16 15 11 s ¢ _PP1VO5_S0 vee
68'es 61
VCCHSIO HAS%%ESOULT vcesus3| At PP3V3_SUS 8 11 14 45 59 60 61 65 22?mA Max ac22 | yeesT vee| #22
VCCHSIO 2C+GT2 0.3mA Max[1] PPVRTC G3H 1213 17 65 222 | yeesT veel 223
VCCHSIO BOA-TSP VCCRTC| 2610 AE23 | yeesT vee| x23
SYM 13 OF 19 veel 57
9] - . :6.35mm
veero & pCpRTC| 27 PPVOUT S0_PCH DCPRTC PYPASSTU0500-AET:6- 3% 1 C0890 2857 | yee vee| 22
2 WIN LINE WIDTA=0.2 mm 1 Tor oo s
vcero MIN NECK WIDTH=0.2 mm 1o vce vee
VOLTAGE=1.05V
ofx 1 C0895 oo AG37 ) vee veel M7
Hin veespIl ¥8 PP3V3_SUS 5 11 14 45 59 60 61 65 oot
@ 0.1UF 102 c24 57
VCCUSB3PLL a Loma Max 2 — vee vee -
2 v BYPASS=U0500.AGL0: 6. 35mm vce vee
BYPASS=U0500.AG10: 6. 35mm
VCCSATA3PLL veeasw| A%t PP1VO5_S0 §,8011415,16 17 37 53 57 02 _L Bveass=00500.2610:6. 35mm €2 lvee veel ®7
VCCASWM 185mA Max[1]
VCCAPLL
H
VCCAPLL 3 veelpos| It PP1V05_S0 6,9,11 15 16 17 37 53 57 60 61
VCCAPLL vceipos| Mt 1499mA Max[1]
vce1pos| M2
a vCC1Po5| A8
DCPSUS3 a oz PLACE_NEAR=U0500.AG19:2.54mm
3 VCC1P05
R0899
AZALIA/HDA |1 5.11
VCCHDA g DCPSUSBYP| 2612 PPVOUT S5 PCH DCPSUSBYP R 2 PPVOUT S5 PCH DCPSUSBYP
o [z 7tz Love morio.2 - T e T ]
R — DCPSUSBYP| MIN NECK WIDTH=0.2 mm Powered in DeepSx . MIN NECK WIDTH=0.2 mm
VRM/USB2/AZALIA R 05Y et vorggeE=1 s 1 Cc0899
DCPSUS2 20
veeasw| 2= PP1VO5_S0 6,811 15 16 17 37 53 57 60 61 |
vCcasw| Ar 473mA Max[1] 2 Cian
vCcCsus3 vceasw] 28 202
BYPASS=R0899:U0500:2. 54mm
vCcCsus3 o
9 DCPSUS1| 2210 o v =
< a8
vceDswW3_3 B DCPSUS1| 2% o N
8
vces THERMAL SENSOR
vees veers1 sl 7te PP1V5_S0 47 59 60 61 63 65 68
3mA Max
vees| X PP3V3 SO 8119%18%15%18%07 700 24 28 30 37
VCC1P05 . LI T P P P P P T )
vces 1mA Max[1]
VCC1P05
VCCACLKPLL SERIAL 10
SYNC MASTER=J.
— veesprol ™ | 17ma max lm!mzr
VCCCLR 0 CPU/PCH POWER
O[SUS OSCILLATOR
VCCCLK H aBg
R DCPSUS4| 228 o v
Apple Inc.
VCCCLK
VCCCLK N VCCAPLL[ 220 o i~ WF: RSVD on Sawtooth Peak rev 1.0 S
2 NOTICE OF PROPRIETARY PROPERTY:
vcesus3 B veerol 2616 PP1V05_S0 6.8 11 15 16 17 37 53 57 60 61 THE INFORMATION CONTAINED HEREIN IS THE
AG17 65 68 PROPRIETARY PROPERTY OF APPLE INC.
VCCSUS3 VCCIO 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING:
LPT LP POWER I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

8 10 42 54 65 68
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CRITICAL
OMIT_TABLE

AF12

AF14

AF15

AF17

AF18

AG11

AG21

AG23

AG60

AG61

AG62

AG63

AH17

AH19

AH20

AH22

AH24

AH28

AH30

AH32

AH34

AH36

AH38

AH40

AH42

AH44

AH49

AHS51

AH53

AH55

AH57

AJ13

AT14

AJ23

AJ25

727

2329

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

AJ35

AT39

AP22

CRITICAL
OMIT_TABLE

AT41

AP23

AT43

AP26

AT4S

AP29

AT47

AT50

AP31

AT52

AP38

ATS4

AP39

ATS6

AP48

AT58

AP52

AT60

AP54

AT63

AP57

AK23

AR11

AK3

AR1S

AK52

AR17

AL10

AR23

AL13

AR31

AL17

AL20

AR39

AL22

AR43

AL23

AR49

AL26

ARS

AL29

AR52

AL31

AT13

AT35

AT37

AT40

AL40

AT42

AL4S

AT43

AL46

AT46

ALS1

AT49

AL52

AT61

ALS4

AT62

AL57

AT63

AL60

AL61

AU16

AM1

AU18

AM17

AU20

AM23

AU22

AM31

AvU24

AM52

AU26

AN17

AU28

AN23

AU30

AN31

AU33

AN32

AUS1

AN35

AUS3

AN36

AUSS

AN39

AUS7

AN40

AUS9

AN42

Avia

AN43

AV16

AN4S

AV20

AN46

Av24

AN48

Av28

AN49

AV33

AN51

AV3a

AN52

AV36

AN60

AV39

AN63

Av4l

AN7

AV43

AP10

AV46

AP17

AV49

AP20

AVS1

AVSS

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

AV59

Avs

CRITICAL
OMIT_TABLE

AW16

w24

AwW33

AW35

AW37

w4

AW40

W42

W44

W47

AWS50

AWS1

AWS9

AW60

AY11

AY16

AY18

Av22

Av24

AY26

AY30

AY33

Av4

AYS1

AY53

AY57

AY59

AY6

B20

B24

B26

B28

B32

B36

B40

Ba4

B48

B52

G5

BS6

G6

B60

G8

ci1

H13

cia

ci8

c20

c25

c27

c38

c39

cs7

D12

D14

D18

D2

D21

D23

D25

D26

D27

D29

D30

D31

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

NSE

310

L17

L18

L20

L58

L61

U6l

v10

v3

w20

w22

Y10

¥59

¥63

vs8

AH46

v23

VSS_SE

Vss

AH16

CPU_VCCSENSE_N @ 53 70

'R0960
100

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

201

SYNC _DATE=08/12/2013
—————

ISYNC MASTER=J44

CPU/PCH GROUNDS
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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 5 _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 Ccl000 1 Cclo01 1 Cl1002 1 C1003 1 C1004 1 Cl008 1 Cl1009 1 C1010 1 C1011 1 C1012 1 Cl014 1 Cl05B 1 Cl05C * C105D 1 C105E * C105F
10UF —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 — 200 — 200 — 200 — 200 — o0 — o — 200 — 2o 200
v v v v v v v v v v v v
2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xes
0402 0402 2 2 0402 0402 0402 0402 0402 0402 02 0402 0402 2 0402
NO STUFF N8’ srurr N8’ srurr NQ_STUFFE NQ_STUFFE NO STUFF NO STUFF N&*sTure #8* sTure
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL J__
* C1018 * C1019 1 C1020 't Ccl021 1 C1030 ! C104E ! C104F ' Cl06D ! C106E
—— 10uF 10UF 10UF 10UF
200 200 200 — o0
) ) L v )
Xes Xes Xes Xes
0d02 0402 2 2 0402
}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 Cl1074 1 C1075 1 Cl1077 1 C1081 1 C1082 1 C1083 1 Cl084
—— 10uF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
200 — 200 200 — 2o — 2o — 2o — 2o 200
h h h
2 xes 2 xes 2 xes 2 s 2 e b 2 yes 2 s
0402 - 0402 0402 0402 0402 0402 0402
NQ STUFF NO STUFF NO STUFF NQ STUFF NO STUFF NQ STUFF J_ NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL =
1 Cl1085 1 Cl086 1 C1087 1 C1088 1 C1089 1 C1090 1 Cl091 1 Cl1092 1 C1093 1 Cl1094 1 C1095 1 C1096 1 C1097
—— 10uF —— 10uF —— 10uF 10UF — 10UF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF 10UF
200 — 200 — 200 200 — 200 — o0 200 — o0 —— 200 — 200 — 200 — o 200
2 s 2 e 2 Jes 2 yes 2 yes 2 yes 2 e 2 s 2 yes 2 e 2 e 2 e 2 e
0d02 0402 0402 0402 050 - 0402 0d02 0402 0402 0402 0402 0d02
NO STUFF. NO_STUFE. NO STUFF NO STUFF. NO STUFF NO_STUFE. NO STUFF. NO STUFF. NO STUFF. NO STUFF. NO STUFF J_ NO STUFF
CRITICAL NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF
1 Ccl022 1 Cl1023 1 Cl024 1 C1025 1 C1026 1 C1027 1 Cl1028 1 Cl1029 1 Cl032 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 W
x6s 65 65 65
0402 0402 0402 0402 0402 0d02 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 — 208 — 2o
v ) ) L, v S v
Xes x6s x6s x6s x6s x6s
0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF 0 STUFF NO STUFF NO STUFF NO STUFF
1 Cl056 1 Cl1057 1 Cl058 1 C1059 1 C1062 1 C1063 1 Cl064 1 Cl065 1 Cl066 1 Cl067 1 C1068 1 C1069 1 C1098 1 C1099 1 Cl09A
—— 10uF —— 10uF —— 10uF 10UF —— 10uF —— 10uF —— 10uF —— 10uF —— 10uF 10UF —— 10uF —— 10uF 10UF
200 — 200 — 200 200 — o — o0 —— 200 — 200 —— 200 — o0 — o0 — o0 200
b % % e ? e 2 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 Ccl09cC 1 Cl109D 1 C109E * C109F 1 C108A 1 Cl08B 1 Cl08cC 1 Cl108D 1 Cl08E 1 C108F 1 Cl107A 1 Cl07B
—— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur —— 10ur 10UF
200 — 200 — 200 — o0 — o0 — 200 — 200 — 200 — o0 — o
h h h h h h h
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 s 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 s _PP1V35_S3 CPUDDR Apple implementation : 2x 2.2uF 0402, 6x 1OuF 0402 CPU VCC D ] .

1 Cl040 1 Cl041 1 Cl042

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

saon
2878
g5Ls
vEY
&
5
saon
2878
g5us
T2
&
5
saon
2878
g5Ls
vEY
&

5
.||__| |_
saon
2808
g5Ls
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 3y , 6.3v 6.3v
CERM-XS5R CERM-XS5R CERM-XS5R CERM-XS5R CERM-X5R CERM-X5R
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<SCH 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-B2-5M 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

10 OF 120

10 OF 78

8 7 6 5 4 3 2 1




4

as well as from clarification email,

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

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

77 68 65 61 60 59
NO STUFF

BYPASS=U0500.AH10:6.35mm

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

1 3°_PP3V3 SO
5 37

-

PCH VCC3_3 BYPASS
(PCH 3.3V THERMAL PWR)

cl212!

BYPASS=U0500.V8:12.7mm

NO STUFF

BYPASS=U0500.¥8:6.35mm

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

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

BYPASS=U0500.K14:6.35mm

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

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

L

BYPASS=U0500.AH11:6.35mm

PCH VCCSDIO BYPASS

(PCH 3.3V/1.8V SDIO PWR)
1 3°_PP3V3_ S0
5 5

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

??mA Max

7

BYPASS=U0500.U8:6.35mm

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

BYPASS=U0500.AH14:6.35mm

65 60 11 8 _PP1VOS5 SO0SW_PCH HSIO

83mA Max

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

1lpm.

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)
60 57 53 37 17 16 15 11 8 ¢ _PP1VO5 SO
63 65 61

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

68

60 57 53 3717 16 15 318 &

NO STUFF
C1250 1 Cl251
22UF 1UF
20% 10%
5.3V , 6.3v
XSR-CERM-1 CERM
603 402
BYPASS=U0500.AE9 :
BYPASSAUOS00 . AES 6 35mm
PCH VCC BYPASS
(PCH 1.05V CORE PWR)
60 57 53 37 17 16 15 11 g ¢ _PP1VO5 S0
s8'68 &1
Cl1255 ¢ 1 C1256 C1257
10UF —— —— 1UF
20% —— 10t
6.3 , , 6.3V
X5R CERM
603 402

BYPASS=U0500.J11:12.7mm
BYPASS=U0500.J11:6.35:

BYPASS=U0500.AE8:6.

PCH VCCHSIO BYPASS
(PCH 1.05V PCIe/SATA/USB3 PWR)
s 60 11 8 _PP1V0O5_SOSW_PCH HSIO

BYPASS=U0500.K9: 6. 35mm

CRITICAL

L1270
2.2UH-240MA-0.2210HM

1261 1 Cl262
1UF —— 10UF

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

PCH VCCACLKPLL FILTER/BYPASS
(PCH 1.05V ACLK PLL PWR)

R1270 PP1V05_S0 pca VCCACLKPLL
0
2 PP1V05_S0_PCH VCCACLKPLL_R 1 2 o NN ﬁégi IbTR=0.075
—VVV MIN LINE WIDTH=0.2 M VOLTAGE=T.05V
. MIN NECK_WIDTH=0.2 MM 0603
VOLTAGE=
ME-LF C1270 ¢ Cl271 ¢ 1Cl272
40 47UF
208
v
CERM-X5R 2
080:
BYPASS=U0500.A20:12.
BYPASS U0500.A20:
BYPASS=U0500.. A20 6 35mm__
CRITICAL PCH VCCCLK FILTER/BYPASS
L1275 (PCH 1.05V VCCCLK PWR)
R1275 2.2UH-240MA-0.2210HM PP1VO5_SO_PCH Vce IcC
0
: 2 ee1v0s so_pex vee 1cc ® LYY, VI NECR wibm-o.o7E s
VOLTAGE=T. 05V
% 0603
1/16w
ue-L C1275 ¢} C1276 * 1 C1277
o 47UF
208
av
CERM-XSR 2 CERM-XSR 2
0805-1 0805-1
R1280
0 BYPASS=U0500.718:12.
2 BYPASS U0500.718:
o) BYPASS=U0500. JlE 6 35mm__
1/16w
MFEEY‘ CRITICAL
NO STUFF PCH OPI VCCAPLL FILTER/BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2.2UH-240MA-0.2210HM PP1VO5 so PCH VCCAPLL oPI o
L 2 578 57mA Max
0603
NO STUFF NO STUFF
C1280 * cl1l281 ! 1C1282
47UF 47UF
208 208
v v
CERM-X5R 2 CERM-X5R
0805-1 0805-1
BYPASS=U0500.AA21:12 . 7mm
BYPASS=U0500.AR21:
BYPASSAU0500- Ah21 56 3smn_L
CRITICAL PCH VCCSATA3PLL FILTER/BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
2.2UH-240MA-0.2210HM PP1V05_SO0SW_PCH VCCSATA3PLL e 12
1 2 -2 MM
o 1075 42mA Max
0603 NO STUFF
C1290 Cl1l291
47UF
208
v
CERM-X5R 2 CERM-X5R
0805-1 I
BYPASS=U0500.B11:12.
BYPASS-00500.B11:12
050051176 3smm_L
CRITICAL PCH VCCUSB3PLL FILTER/BYPASS
L1295 (PCH 1.05V USB3 PLL PWR)
2.2UH-240MA-0.2210HM PP1V05 SOSW PCH VCCUSBIPLL s u
1 2 o Tt 41mA Max
0603 NO STUFF
C1295 ¢ C1296 !
47UF 47UF
208 208
v v
CERM-X5R 2 CERM-X5R 2
0805-1 0805-1

BYPASS=U0500.B18:12.

EYeASS- 00500, B18:12. T
ASS=U0500.B18:6.35mn

68

31mA Max

??mA Max

PCH VCCIO BYPASS
(PCH 1.05V USB2 PWR)
PP1VO05_S0

BYPASS=U0500.AG16:6.35mm

PCH VCCCLK BYPASS
(PCH 1.05V CLK PWR)
PP1VO5_S0

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

BYPASS=U0500.J17:6.35:
BYPASSLU0500.R21+6. 35mm

SYNC _DATE=08/12/2013
—————

SYNC MASTER=J44

PCH Decoupling
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65 17 13 s _PPVRTC_G3H
CRITICAL
N OMIT_TABLE
R1300 'R1303 R1302' 'R1301 =
20K 20K 330K 1M 72 17 PCH_CLK32K_RTCX1 — AWS U0500
[msnS RTCX1
17200 20w 17200 V20w 1 NC_RTC_CLK32K_RTCX2 o avs | poexa HASWELL-ULT
e e e ra <o *- 2C+GT2
201, 5201 201, 5 201 SYMEG;-:‘)S; 19 PCIe Port assignments: SATA Port assignments:
72 |_PCH_INTRUDER L - AU6 { INTRUDER* SATA_RNO/PERN6_L3| 7> PCIE SSD_D2R N<3> 30 68 70
u5
72 PCH INTVRMEN . 27 | INTVRMEN SATA_RPO/PERP6_L3| ™ - PCIE_SSD_D2R_P<3> I *0 68 70
-
[3) B1s SSD Lane 3 Primary HDD/SSD
72 PCH SRTCRST L. . [N [P—— E SATA_TNO/PETN6_L3 PCIE D_R2D, <3> 30 68 70
- SATA_TPO/PETP6_L3| 2!° - PCIE SSD R2D C P<3> (&5wmy 20 68 70
72 RTC_RESET L - AV7~ RTCRST*
-
SATA_RN1/PERN6_L2| 78 - PCIE SSD_D2R N<2> —gm e
C1300 * 1 C1303 SATA 1S
RP1/PERP6_L2 PCIE SSD_D2R_P<2>
1or —— —L— Tur 72 47 (UE}—HDA BIT CLK R1310 33 LAAAZ = 7:]51122:)1; EI;}‘F CLKNR) - a8 | gpA_BCLK/I2S0_SCLK _RP1/ 6 L2 — e —SIEBSD DAR P22 Mo e o0

1oy N N oy PLACE_NEAR=U0500.AW8:1.27mm SATA_TN1/PETN6_L2| 27 PCIE_SSD_R2D _C_N<2> 20 65 70 SSD Lane 2 Reserved: ODD

X5R X5R -, .

ios ios 72 47 (@UT}—HDA_SYNC R1311 33 IAAAA—— 2 HDA SYNC R @=— "1 | HDA_SYNC/1250 SFRM SATA_TP1/PETP6_L2| 27 g PCIE SSD R2D C P<2> BTD 50 5 10

PLACE_NEAR=U0500.AV11:1.27mm (TPD-PLIRSTH)
72 47 HDA RST L R1312 33 l/\/v\/Z - ul[;]i)z-; RST R L20 - 2U8 | HDA RST*/I2S MCLK SATA RN2/PERN6_L1| 7° PCIE _SSD_D2R N<1> 30 68 70
< uF T — o = —
= PLACE_NEAR=U0500.AUS: 1.2 7mm o SATA_RP2/PERP6_L1| M6 - PCIE_SSD_D2R_P<1> e BTN
72,68 47 HDA SDINO - ' | HDA SDI0/I2S0_RXD H
NC_HDA SDIN1 T auz 3 - a SATA_TN2/PETN6_L1| Bl P D_R2D <1> 30 68 70 SSD Lane 1 Unused
66 IN - HDA_SDI1/I2S1_RXD = - N c1s
. - = < SATA_TP2/PETP6_L1 PCIE SSD_R2D C_P<1> 30 68 70
(1pD) < Ll ———p——= SSE RS == ———— oD
72 47 HDA_SDOUT R1313 33 1 2 72 17 HDA SDOUT R &= "' | HDA SDO/I2S0 TXD g
<o NV N Lw e | TOL - “(IPD-PLTRST#) % SATA_RN3/PERN6_LO| PCIE_SSD_D2R_N<0> 30 68 70
1 AU11:1.27mm s
TP PCH I2S1 TXD - A0 | 5pa DOCK_EN*/I2S1 TXD SATA_RP3/PERP6_LO| - PCIE SSD_D2R P<0> amy s e 70
TP_PCH 1251 SFRM @—"V'° | HDA_DOCK_RST*/I2S1_SFRM SATA_TN3/PETN6_LO| °7 PCIE SSD R2D C N<0> o en g0 SSD Lanme 0 Secondary HDD/SSD
SATA_TP3/PETP6_LO| 27 - PCIE SSD R2D C P<0> (w20 6 70
TP_PCH I2S1 SCLK - A¥8 | 1251_SCLK
SATAOGP/GPIO34| VL - XDP_SSD_PCIE3 SEL L am
u1
I XDP CPUPCH TRST L IR IE N Py SATA1GP/GPIO35 XDP. D_PCIE2_ SEL_ L 16
oo g - SATA2GP/GPIO36| Y° - XDP_SSD_PCIEl SEL L am e
70 16 CTMy—XDB_PCH_TCK - %% | PCH_TCK (1PD) SATA3GP/GPIO37| A°L P XDP_SSD_PCIEO SEL L 16
- - (TP0) - <
70 16 XDP_PCH TDI - P%' | PCH _TDI (1PU)
oo g - SATA_IREF| 22 o PP1VO5 S0SW_PCH VCCSATA3PLL o
70 16 (@UT}—XDB_ECH_TDO - "2°1 | PCH_TDO
9] 1
70 16 XDP_PCH_TMS & %% | PCH TMS (1pv) ] RSVD| P11 R1370
m = - 3 ——XNC 3.01K
1 1%
N X222 I RsvD RSVD| X0 sy ne 1/200
uE
201
NC }—=22 [ RSVD 2 "PLACE_NEAR=U0500.C12:2.54mm
c12
70 16 ETy—BCH_JTAGK ae63 | yoacx SATA_RCOMP| 72 PCH_SATA RCOMP
Ne 222 | RSVD SATALED* "3 - PCH_SATALED L 12
CRITICAL
OMIT TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 6 OF 19
6s _NC_PCIE CLK100M ENETSDN €43 | CLKOUT PCIE_NO a XTAL24_IN| 225 - PCH_CLK24M XTALIN anmy
66 _NC PCIE CLK100M ENETSDP €42 | cLKOUT PCIE PO < XTAL24_OUT| 22 - PCH_CLK24M_XTALOUT .
NC PCIE CLKIOOM ENETSDP g, 07 ] " ! & ¢ - o>
68 12 _ENETSD CLKREQ L Y2 | pPCIECLKRQO*/GPIO18 4 PP1V05_S0_PCH VCCACLKPLL n
X
70 68 32 PCIE CLK100M CAMERA N 241 | CLKOUT_PCIE_N1 8 RsVD[ *2!_snc 'R1380
70 68 32 PCIE CLK100M CAMERA P 241 | CLKOUT_PCIE_P1 3 RSVDL M2 nc 3.01K
1%
31 12 CAMERA CLKREQ L - Y5 | PCIECLKRQ1*/GPIO19 o
oo 201
2 “PLACE_NEAR=U0500.C26:2.54mm
70 68 63 PCIE CLK100M AP N - 4! | CLKOUT_PCIE_N2 DIFFCLK_BIASREF| ©2° PCH DIFFCLK BIASREF
70 68 63 (OUE—ECIE CLK100M AP P - 242 | CLKOUT_PCIE_P2
62 12 [IN)—AP CLKREQ L - AP | PCIECLKRQ2*/GPI020
gl 2 TESTLOW| 3% PCH _TESTLOW_C35 R1390 10K LAAAZ
TESTLOW|_ 34 PCH_TESTLOW C34 R1391 10K 1 , 5% t/2om  MF o 201
66 _NC_PCIE CLK100M FWN @—>° | CLKOUT_PCIE_N3 ° P NW 7701
hal 37 - — TESTLOW]| PCH TESTLOW_AKS R1392 10K 1 2
6s _NC_PCIE CLK100M FWP &= CLKOUT_PCIE_P3 Lo A A A v T
I - - TESTLOW| PCH_TESTLOW_ALS R1393 10K 1 A2
12 _FW_CLKREQ L - M | PCIECLKRQ3*/GPIO21 5¢ 1/20w w201
70 68 PCTIE CLK100M TBT N @=— > | CLROUT_PCIE_N4 CLKOUT_LPC_0| A¥!° LPC_CLK24M SMC R 17 72
20065 Py LK100M_TBT. B39 | CLKOUT PCIE_P4 AP15
- - CLKOUT LPC_1 LPC_CLK24M LPCPLUS R B 2
23 12 (T)—IBT_CLKREQ T - s | peIECLKRO4* /GPIO22 (TPD-PWROK)
70 68 30 ¢gUM—PCIE CLK100M SSD N - 237 | CLKOUT_PCIE_N5 CLKOUT_ITPXDP_N| 23° > TP_ITPXDP CLK100MN
70 68 30 PCIE CLK100M SSD_P - 237 | CLKOUT_PCIE_P5 CLKOUT_ITPXDP_p| ?35 > TP_ITPXDP_ CLK100MP
20 12 I SSD_CLKREQ L - T2_| PCIECLKRQ5*/GPI023
SYNC MASTER=J44 SYNC DATE=08/12/2013
w ————
PP3V3 50 PULEOT L s PCH Audio/JTAG/SATA/CLK

LU Ve e Py Ble P P T T Y

R1375 100K 1 2 PCH SATALED L <SCH_NUM>
NN 7o = Apple Inc. v

o

R1340 100K 1 /\/\/\/2 ENETSD_CLKREQ T 12 68 [}

R1341 100K 1 p v  t/zow mME 2!  CAMERA_CLKREQ_L <E4LABEL
’\/\/\, = Traom = o1 12 31 NOTICE OF PROPRIETARY PROPERTY:

R1342 100K 1 /\/\/\/2 AP_CLKREQ L 12 63 THE INFORI <BRANCH>

MATION CONTAINED HEREIN IS THE

R1343 100K 1 ANN2 °v rzow owe 2! FW CLKREQ L 12 PROPRIETARY PROPERTY OF APPLE INC.

5% T/20w NE 201 THE POSESSOR AGREES TO THE FOLLOWING:
R1344 100K 1 /\/v\/2 _ o — = TBT CLKREQ L 12 23 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 120
R1345 100K 1 /\/\/\/2 SSD CLKREQ L 12 30 II NOT TO REPRODUCE OR COPY IT

5% 1/20w MF 201 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) pswvruen| 2W7 o, 52 PCH DSWVRMEN
2o (myEM_SYSRST L g 2C3dsys rEseT+ pewRoK| AVS o, PM_DSW_PWRGD oI < 72
# 1 . NO STUFF 72 26 17 16 [rry—BPM_PCH_SYS_PWROK - AG2 | sys PWROK (IPD-DeepSx) WAKE*D_‘.—___—@AJS PCIE_WAKE_L 13 29 31 72 R1451
LP I ion 1
SLP_SO0 solatio R1408 7 17 13 ry—BM_PCH_PWROK Y7 | pcH_pWROK CLKRUN*/GPT032| V5 gy PM CLKRUN L w1 5645 o0 100K
02020 13899290 B 1 _PP3V3_S0 5% ABS acd 720w
pRHSLELELRS — 23 7 17 13 ry—BM_PCH_PWROK - APWROK SUS_STAT*/GPIO61 e LPC_PWRDWN L DD 56 55 as e
L 2
j LN 16 10 15 oy PLT_RESET L @— %7 PLTRST* suscLk/GPTo62| 2E6 g PM CLK32K SUSCLK R pmm o
1Cl42
g.lUFo 72 o (y—BM_RSMRST L - 2W6 RsMRST* SLP_S5+%/GP1063| APS PM_SLP_S5_L 1336 @1 =
%
2 i§X_CERM 38 (OO PCH_SUSWARN_L @=—2V% | SUSWARN*/SUSPWRDNACK/GPTO30 ~ SLP_s4*(276 g PM SLP S4 L ~~  oymuiswm s
0201
CRITICAL 7200000 y—BPM PWRBTN L g AL7- purpTa+ (IPU) stp_s3*PT4 g PM SLP_S3 L DD 12 17 16 36 61 63 60
74LVC1G08 ¢ = 575 »—SMC_ADAPTER EN  _, AJ6 | ACPRE(SIEIgI“DI‘/Eg}PIO; N SLp_ aspPlS g NC PM SLP AL~ .
S0T891 2 -DeepSx
PM_BATLOW L AN4 AP4 PM_SLP L
s PM SLP S0 L . 6420_] s —BPM BATLOW L g AN |parrowx/GPIO72 sup_susx(PP4 g PM SLP SUS L omuawa
— \ 08 1 PCH_PM_SLP_SO_L o253 sue_sox sLP_LAN* AT o TP _PCH SLP LAN L
ne
3[ s TP_PCH_SLP WLAN L g P |sip wran+/Gpro29
NC
SLP_SO0# can be driven high outside of SO CRITICAL
Ul420 ensures signal will only be high in SO. OMIT TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 9 OF 19
. EDP_BKLT PWM 28 | Eop_BrrcTn 2 DDPB_CTRLCLK| B2 DP_TBTSNKO_DDC_CLK 2
< c9 DP_TBTSNKOQ_DDC_DATA
o 11 quy—EDP_BKLT_EN LU]] PSupe— %5 (?’%PD‘EPETT%‘%%T)A—“—SEM—— _DDC__ aD =
q D9 DP_HDMI_TBT_ DDC_CLK
Cc6 H DDPC_CTRLCLK 64 66
62 13 @% EDP_VDDEN @« popc crripATA| P11 DP HDMI TBT DDC DATA o s
(IPD-PLTRST#) . . @
. TBT _PWR_REQ_L U6 | prrOA*/GPTO77 E
M I P4
L SMC_RUNTIME_SCI_L T4 | PIROB*/GPI078 B ooB AUKN| €5 DP TBTSNKO AUXCH C N L h
o 15 —AUD_IP_PERIPHERAL DET PIRQC* /GPIOTY a Ny e O=®——— == =S L= D S DM ErEd AUTRR
) AUD_I2C_INT L vz | DPC_AUXN| 26 quug DP_HDMI TBT . D« o
BS DP_TBTSNKO_AUXCH C_P
DDPB_AUXP 23 74
e NC_PCI_PME_ L 204 PuE* (1PU) 3] DDPC_AUXP| 26 gy DP HDMI_TBT AUX P D ot o5 7
[
o 12 ¢op—ODD_PWR_EN_ L U7 | cp1OSS
66 64 13 HDMITBTMUX LATCH Ll | gpros2 DDPBJ{PDL‘%@U
ENET_LOW_PWR L3 | gp1os4
68 13 QU= . A8 DPMUX HPD T
o AUD_PWR_EN - 55 |cpros1 pppc_upp{ 28 g, DPMUX HPD OUT  erjesss
e 13 gum-AUD_IPHS_SWITCH EN DT P Epp_1PD| 26 g  DP_INT HPD an -
PP3V3_S5 B n e g8 26 27 20 56 5
PR3V3_S0
R1405 1K 2 PM_PWRBTN_L
14 10 /\/\/\/ 5% 1/20W MF 201 it I
R 10K 1 2 PM_BATLOW_L
1452 /\/\/\/ 5% 1/20W MF 201 e
R 10K 1 2 PCIE WAKE_L
1455 /\/\/\/ 5% 1/20W MF 201 e
R 10K 1 2 PM_CLKRUN_L
/\/\/\/ 5% 1/20W MF 201 1336 a5 8
R1460 100K LAANZ PM_SLP_S5_L 13 36 61
R1461 100K LAANZ 5% 1/zow MF 201 py STp 5S4 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 1aap2 EDP_BKLT_EN e
R1431 100K 1 o 5% 1720 MF 201 ppp DANEL_PWR 1 62
/\/\/\/ 5% 1/20W MF 201 NC DATE ?
R1440 100K LAAN2 BT PWR REQ L SYNC MASTER=J44 SYNC DATE=08/12/201
1 . —————
R1441 10K LAAN2 5% 17200 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% 1720w MF 201 aAyp 12C INT_L G T
NN s53—T770w WF 20T e Apple Inc <SCH NUM>|D
R1445 100K LAAA 2 ODD_PWR_EN_L 15 e PP . p—
R1446 100K 1,,n"2 : 1 zg: ﬁ zgi HDMITBTMUX LATCH 13 60 6 ) <E4LABEL>
R1447 100K LAAAZ o7 oom— g ENET_LOW_PWR 1368 NOTICE OF PROPRIETARY PROPERTY:
R O LA —r—or AU EWR_EN oo BABRUESRTION counR epegy 1o s SBRANCH>
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:
70 68 23 [(Iy—BCIE TBT D2R N<0> " | PERN5_LO HASlz\lggLOOULT usB2N0| 28 USB_EXTA N FRS Bxt A (LS/FS/HS
- o, . S ——————CD x
70 6 23 PCIE TBT D2R P<0> - "0 | PERPS_LO usB2po| 2% USB_EXTA P 5 ( )
- - 2C+GT2 R EEE—— 3
Thunderbolt lane 0 BGA-TSP
70 68 23 PCIE TBT R2D C N<0> - €23 | PETNS_LO SYM 11 OF 19 —— B ExTH
PCIE_TBT R2D_C_P<0> €22 | pETP5 1. e E. B (LS/FS/H
70 68 23 - 5_L0 UsB2P1| AT USB_EXTB P o xt B (LS/FS/HS)
70 68 23 PCIE_TBT D2R_N<1> $ F8 PERN5_L1 USB2N2 ARS8 B BT
PCIE_TBT D2R_P<1> - 8 PERP5_L1 e
rhunderbolt lane 1 e - = USB2P2[ 2% gy USBBTP ~~  gmywn BT
underbo. ane
70 68 23 PCIE_TBT R2D C N<1> - 223 | pETN5_L1
70 68 23 PCIE TBT R2D C P<1> - 223 | pETP5 L1 USB2N3| 2R10 0 NC USB_IRN D
- - w IR
USB2P3| 2710 gy NC USB IRP D o
70 68 23 [IN)—BCIE TBT D2R N<2> - 110 | pPERNS_L2
70 68 23 [IE)—BCLE TBT D2R P<2> - S10 | pERP5_L2 USB2N4| AM1° USB_TPAD N a7 Trackpad
AL15 USB_TPAD_P
Thunderbolt lane 2 70 60 22 (U —RCIE TBT R2D C N<2> - 21 | pETNS L2 USB2P4 | quegp— 2B LEED BTy
PCIE TBT R2D C P<2> €21 | pETP5_L2
70 68 23 (OUT} o= 5_1 USB2NS | A3 @=g [0 USB 5N 7 o a
nuse
USB2P5| 212 g g TP USB 5P
70 66 25 [TTy—RCLE TBT D2R N<3> - ¢ | PERN5_L3 y
F6
70 68 23 [T)—BCLE TBT D2R P<3> - PERP5_L3 UsB2N6| 221 NC_USB_CAMERAN 6 71
Thunderbolt lane 3 Mo, O S —— Reserved: Camera
70 6 23 (QUT)—BCIE TBT R2D C N<3> - 222 | pETN5_L3 USB2P6| AL @ NC_USB_CAMERAP .. I
100 23 PCIE TBT R2D C P<3> 221 | ppTps 13
UsB2N7| AR13 NC_USB_SDN 6 71 “
Reserved: SD (HS
70 68 63 (TM)—BCIE AP D2R N - Sl | PERN3 usB2p7| AP13 NC_USB_SDP 6 71 (HS)
L(xen
70 68 63 [IE)—ECLE AP D2R P - F11 | PERP3 ™ (E)
. w|a ;
AirPort USB3 Port Assignments:
70 60 o2 (OUTBCIE AP R2D C N - c29 | ppoNn3 o= 9
70 68 63 (OUT}—BCIE AP R2D C P o2 | PETP3 USB3RNO| %20 USB3 EXTA D2R N 33 68 71
USB3RPO| 20 g  USB3 EXTA DIRP (s
NC_PCIE_FW_D2RN F13
o - PERN4 usB3TNO| ©22 B3_EXTA_R2D 5367 Bxt A (S8)
6s _NC_PCIE_FW_D2RP - S13 | pERP4 B34
R 4 Firewi - USB3TPO USB3_EXTA R2D C P 33 68 1
eserved: FireWire
6s _NC_PCIE FW _R2D CN - 229 | pETN4
¢s _NC_PCIE FW_R2D CP - 229 | pETP4 USB3RN1| B8 - USB3_EXTB_D2R N e IR
USB3RP1[ P18 USB3_EXTB _D2R P 63 68 71
G17
71 68 63 (IN)—USB3RPCIE SD D2R N - PERN1/USB3RN2 usB3TNLL B3 USB3 EXTB R2D C N e Ext B (SS)
71 66 63 [TE)—USB3RPCIE SD D2R P - F17 | PERP1/USB3RP2 233 -> —————D
SD Card Reader g USB3TP1 USB3_EXTB_R2D_C_P 63 68 71
(& Ethernet if combo) 71 63 USB3RPCIE SD R2D C N €30 | PETN1/USB3TN2
1 c3 (OUT—USB3RPCIE SD R2D C P - 31 | pETP1/USB3TP2
USBRBIAS* 710 51 PCH_USB_RBIAS
Fis
sz ECIE CAMERA DZR N $ G15 PERN2/USB3RN3 USBREIASLI PLACE_NEAR=U0500.AJ10:2.54mm
70 66 32 [T)—ECLE CAMERA D2R P - PERP2/USB3RP3 N 15’70
R
camera
0 32 PCIE CAMERA R2D C N - 231 | pETN2/USB3TN3 RSVD| 20 o N 22.6
1%
70 32 PCIE CAMERA R2D C P 231 | pETP2/USB3TP3 RSVD|[ 20 o N /200
uE
5201
NC %—=>| RSVD 0C0*/GPT0O40| 222 XDP_USB_EXTA OC L 1016 33
NC x—22 | RSVD 0OC1*/GPTO41[ AT XDP_USB_EXTB OC L 14 16 63
11 s _PP1VO5 SOSW PCH VCCUSB3PLL 72 PCH PCIE RCOMP 227 | pCIE_RCOMP 0c2*/GPI042| A2 XDP_USB EXTC OC L 14 16 -
227 | PCIE_IREF 0C3*/GPIO43| A%3 XDP_USB_EXTD L 14 16
R1500'
3.01K
1s
1/200
e
201, CRITICAL
PLACE_NEAR=U0500.A27:2.54mm
o OMIT_TABLE
U0500
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 7 OF 19
72 68 45 36 CETy—LEC_AD<0> R1540 33 IAAAZ __ IPCADR<O> gy ¢ IABY SMBALERT*/GPIO11l ™2 g, PCH SMBAIERT L
S+ 1/200  wF Zo1
72 65 45 3 (ETy—LEC_AD<1> R1541 33 1 2 LPC_AD R<1> Sy "2 | LADL
LPC_AD<2> R1542 33 ]W\’; s+ 1/20mmE 201 1 bc AD R<2> A2 | raps ° SMBCLK| 2P g  SMBUS PCH CLK Uy 16 19 39 63 68 72
s P
7z 68 40 0BTy NN o1 — & SMBDATA| 2 SMBUS_PCH_DATA 1615 39 63 68 72
72 68 45 36Ty LEC_AD<3> R1543 33 IANANA————— LPCAD RS3> ey ™01 {1.AD3 £
S+ 1/200  wF Zo1
72 68 a5 FRAME L R1544 33 IAAAZ LPC FRAME R L @&’ LFRAME* @ SMLOALERT*/GPIO60| X2 g WOL EN s;ysyuies
5% 1/20w MF 201 -
D
2 SMLOCLK| AN wSML PCH 0 CLK i R
7245 QUI}SPL CLKR g ™ ISPT CLK @ SMLODATA{ " gpugy SMI PCH 0 DATA  wry 3072
(1PU)
ML1ALERT: 11— i hi
72 as SPI _CSO R L Y7 | spT CSO0* o S # pu L up not ?rovlded on this
—~1pU) SMLIALERT*/PCHHOT*/GPIO730PC_‘%®33 page, may be wire-ORed into other signals.
TP_SPI CS1 L Yiq spPI_csix Otherwise, 100k pull-up to 3.3V SUS required.
— QPP GR SML1CLK_GPTO75| A3 SMBUS_SMC 1 SO_SCL 32 36 39 43 68 72 7 P P a
TP _SPI CS2 L o252 sp1_cs2* SML1DATA/GPIOT4| 22 gy SMBUS SMC 1 S0 SDA CED) 32 36 39 43 68 712 76
(IPU) g
72 4s(@Ty—SPL MOSI R =22 | sPT_MosT
(IPU7IPD)
72 a5 SPI_MISO 224 | 'SspT_MISO . (1PU/1PD) CL_CLK| %2 NC_CLINK CLK o
(1PU)
z
72 45 14 SPI I0<2> ¥¢ | sp1_102 H (TPU/IPD) CL_DATA| 222 NC_CLINK DATA R
(TPU)
1
72 45 1a SPI_I0<3> Arl SPI_103 9] CL_RST* AFé NC_CLINK RESET L 66
(TPU)
PP3V3_SUS 811 14 45 59 60 61 65
PP3V3_SUS 811 14 45 59 60 61 65
SYNC MASTER=J44 SYNC DATE=08/12/2013
hﬂ!ﬁﬂ'ﬂ- ————
R1580 100K ]/\/\/\/2 XDP_USB_EXTA OC L 14 16 33
S5 i/zom  wF Z01
R1581 100K LAAN 2 XDP_USB_EXTB_OC_L 14 16 63 PCH PCIe/USB/LPC/SPI/SMBus
R1582 100K LAAAZ o reow owe 2°! XDP_USB_EXTC OC L
14 16 "
R1583 100K . o % W wF 200 ypp USB_EXTD_OC_L 10 16 <SCH_NUM>
NW o Apple Inc.
R1548 1K IAAAZ SPI_T10<2> 14 45 72 ® o
<E4LABEL
R1549 K AN T SPI To<s> e 2 NOTICE OF PROPRIETARY PROPERTY -
St i/zom  wF 201 :
R1590 100K 1 A2 PCH_SMBALERT L 14 THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
1591 100K s+ 1szow e 201 PROPRIETARY PROPERTY OF APPLE INC.
R159 1 /\/\/\/2 WOL_EN 14 68 THE POSESSOR AGREES TO THE FOLLOWING:
J_ 5% 1/20W MF 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 120
II NOT TO REPRODUCE OR COPY IT
= III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 14 OF 78
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BOM GROUP BOM OPTIONS
6160 575337 1716 1 s s _PP1VO5_S0
RAMCFG_SLOT RAMCFG3:H,RAMCFG2 : H, RAMCFG1: H, RAMCFGO : H o
R1 *
PP3V3_S0 R N 6519(
[ R e T R
CRITICAL 17200
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H OMIT TABLE 51
R1631' 'R1636 R1635* 'R1611 050 p—
10(%1; %%OOK 10(%5% %QOK HA52WCE+LGLT—ZULT . e Pull-up/down on chipset support page (depends on TBT controller)
1/2% P%iow 1/2% P%iow 4Gn Bf o Rein+/gpros2| v @ TBT _CIO _PLUG _EVENT L w2 7 Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down.
S 10 OF 1 123 5 . 3 .
2 2 2 2 XDP PCH GPIOTE o1 YM F 19 g serTRO| T4 IL,PC SERTIR! 1o e a o Redwood Ridge: Alias to TBT CIO_PLUG_EVENT L, requires pull-up (SO0).
XDP_MLB_RAMCFGO s 16 15 6asgEry—a2E_PCH GPLO/0 g - [ BMBUSY*/GPIOT76 z —“+@
=}
| XDP_MLB_RAMCFGI . . 1 14 16 15¢Ery_XDP_MLB_RAMCFGO > 292 | cp108 g pen_opr_coupl ATIS  PCH_OPI_COMP D
XDP_MLB_RAMCFG2 5 16 1s HDM AMT RSVD|_AF20, PLACE_NEAR=U0500.AW15:2.54mm
XDP_MLB_RAMCFG3 .. 1 1o o o1 23¢gry HDMITBTMUX SEL TBT g, "7 [1aAN PHY PWR_CTRL/GPIO12 RSVDWEE IR1655
GPIO12: = @uppMEM VDD SEL 1VS L o 26 |Gprols (IPD-RSMRST#) * ES T
- Y1l MF
CR: TBT GO2SX_BIDIR, requires 100k pull-up to SUS 68 45 16 15 XDP_LPCPLUS_GPIO GPIO16 GsPTo_cs+/Gpros3| R6 o, PCH GSPIO CS L 2201
RR/FR: DPHDMIMUX_ SEL_TBT, requires 100k pull-up to TBTLC 16 15 (ry—XDP_PCH_GPIO17 - T3 | gp10O17 GSPI0_cLK/GPIO84| L6 @ PCH GSPIO CLK 15
63113 SD_RESET L - 225 | Gpro24 65870 MIso/Gr1ons| N® g PCH GSPIO MISO . =
tore e 13 2 15 [y SMC_WAKE_SCI L N5 | GP1027 (IPD-Deepsx) GSBI0_MoST/cPIoss| 8 o, PCH GSPIO _MOSI .
(IPD-PLTRST#)
TPAD_SPI_INT L AD7
IPAD SPI_JINT L = g
15 GRI0Z8 GSP117CS*/GPIOB7—‘——————R7 TPAD_SPI CS L =
TPAD_USB_IF_EN AN3
IPAD USB_IF EN === g 7
" GPrO26 GsPI1_crk/crrogs| LS TPAD_SPI_CLK s
SSD_PWR_EN AG6 e
6160 30 15 (GUT} - GPIOS6 Gse11 mrso/cerosol N7 o, TPAD SPI _MISO
PCH_TBT PCIE RESET L - 2P |GproS7 (IFD)
- GspT_mosi/Gproool X2 o, TPAD SPI _MOSI . _PLT RESET L e 15 16 16
o0 15 oum—HDD_PWR_EN - 214 lcp1OS8
1
15 16 15 XDP_SD TATE_CHANGE_L ATS | gprose UARTO_RxD/GPTO91{ Il g AP SOIX WAKE L  ~musas 'R1671
= — — K3 100K
o SD_PWR_EN > 24 | GprO8s UARTO_TXD/GPIO92| %> g, HDMITBTMUX FLAG L i o % om
J2 MF
2315 gump—LBT_PWR_EN - 2B6 | GPTO47 UARTO_RTS*/GPT093 @ JTAG ISP _TDO am s e 201
G1
16 15 XDP_JTAG_ISP_TCK U4 | gpro4s UARTO_CTS*/GPI0O9%4 - AP_RESET L oD -
w1 @um—XDR_JTAG ISP TDI g ¥3 |Gpro49 9le uarr1_rxp/cproof[ K4 @ PCH _UART1 RXD 1
Al Ay
1015 JTAG_TBT TMS_ PCH P3 | gp1O50 ©19  yarT1_TXD/GPIO1| G2 @ PCH_UART1_TXD 1 C
60 15 PCH _HSIO PWR_EN Y2 | HSTOPC/GPIOT71 UART1_RST*/GP10o2| I3 @ PCH UART1 _RTS L 15
s TPAD SPI IF EN g AT fgpro13 UaRT1_cTs*/GpTo3| J4 @ PCH UART1 CTS L s
G XDP_MLB_RAMCFG3 >
e Gero1s 12C0_SDA/GPIO4| F2 PCH_I2CO_SDA 1
SPIROM_USE_MLB AM4
726045 15¢grySPIROM USE MLB 4 "M lgprozs 12c0_scr/cpros| P32 o PCH_I2C0_SCL s
112 o CAMERA_PWR_EN_PCH 2% |Gp1o4s
o 15 oM EW_PWR_EN o 363 | Gproas 12c1_spa/criosl S4 o, PCH T2C1_SDA 15
-
F1
18 16 15 XDP_MLB_RAMCFG1 AM3 | cp1o9 I2C1_SCL/GPIO7 - PCH_T2C1l_SCL L.
R1639* 18 16 15 XDP_MLB_RAMCFG2 AM2 | cp1o10 SDIO_CLK/GPTO64| B3 TBT_POC_RESET_L 24 Pull-up on TBT page
100K
) 5015 (gom—SSD_DEVSLP 22 | DEVSLPO*/GPTO33 spro_cMp/GPIO6S| T4 g BT PWRRST L oo 15 o0 —
201, 2915 AP_SO0IX WAKE_SEL C4 | SDIO_POWER_EN/GPIO70 sp10_D0/GPIo66| D3 PCH_STRP_TOPBLK_ SWP_L 30 Requires connection M ia 1K i
A A S .- —— (§RE0R4ERIQ 06 ———mp——==L 2SR LOTBLE SUS L am q on to SMC via series R
20 (OO} SSD_RESET L - L2 | pEvVSLP1*/GPIO38 spIo_D1/GPTO67| B4 @ ENET_MEDIA SENSE am e e
w888 P PR3V S0 o 15 CO—EW_PME_L N | DEVSLP2+/GPI039 sp1o_p2/GPTo68| C3 @ LCD_IRO L am s e e
R1641 1K 1 2 — PCH_TCO_TIMER DISABLE v2 SEKR/GRTORT SDPIO_D3/GPIO69| E2 - LCD_PSR_EN B -
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 83 15 18 15 35 42 60 a3 68
PP3V3_S3RS0_CAMERA 31 42
;
PP3V3_S0 321731;‘1551;713ﬂ;§]§225§43§5gg bt ﬁ Y §§ ig gi §: PE3V3 S0
PP3V3 SO 61 62 61 65 68 77 B
| £159150 %857 710 24 28 30 37
TBTLC for CR, SO0 for RR 5 lhmisess .. PCH_GSPIO_CS_L Qgg(l) 100K 1 -
s PCH_GSPIO_CLK R1 100K 1 2 W ME 201
R1610 100K LAAN 25— oo X RE—ECH GPIO76 15 16 . BCll GSPIO MISO R1662 100K 2 :% 1233 ﬁ; 231
R1614 100K LAAAZ XDP_LPCPLUS_GPIO 15 16 45 68 s PCH_GSPIO_MOST R1663 100K LAANZ
R1615 100K 1 2 5% 1720w MF 201 ypp pcH_GPIO17 5% 17200 MF 201
NN s T770W MF 70T 116 s TPAD_SPI_CS_L R1664 47K LAAAZ
SD_ON_MLB s _-TPAD_SPI_CLK R1665 47K 1’\/\/\/2 5% 1/20W MF 201
R1616 100K LAAAZ SD RESET L e R1616 should also be stuffed if .+ _TPAD_SPI_MISO R1666 47K LAANAZ 5% 1/20W MF 201
R1617 100K 1 , 5% 17200 WMF 201 ove wake SCI L e platform does not use SD card 15 _TPAD_SPI_MOST R1667 47K 1’\/\/\/2 5% 1/20W MF 201
/\/\/\/ 5 1720W MF 20T 5% 1/20W MF 201
R1618 100K 1,,n"2 oy o TPAD_SPI_INT L 8 2515 AP_SOIX WAKE_L R1 100K 1 2
1 K MF - T = — e —
R1619 100K 1, zaz 2 P20 °7 7 TPAD USB_IF_EN 1 o 1s HDMITBTMUX FLAG_ L R1669 100K 1 o 5% 1720w MF 201
R1620 100K LAANZ SSD_PWR_EN N = = VVv T720W ME 201
R1622 100K 5% 17200 MF 201 s _PCH_UART1_RXD R1672 100K 1 2
1 Ao 0T Ll g, e .» _PCH_UART1_TXD R1673 100K 1 2 5¢ 1/720W MF 20T o
R1623 100K 1 2 XDP_SDCONN_STATE_CHANGE L . ; , R1674 5% 17200 MF 20T
R1624 100K ANN 217707 F—20T s 161 ;s PCH _UART1 RTS L 1674 100K 1 2
T LA A oD FUR_EN 1 63 . PCH UART1 _CTS L R1675 100K 1 S 5% 1/20W WMF 201
R1625 100K 1 \n\\2 TBT_PWR_EN 152 AAA i vl T
R1626 100K 1 \\\72 ot 7200 M 200 ¥pp_JTaG_ISP_TCK 15 16 s PCH_12C0_SDA R1676 100K 1 2
R1627 100K 1 2 >% 1/20W MF 201 ypp JTAG_ISP_TDI . s PCH_I2CO_SCL R1677 100K 1, zn'2 5% 1720w HF 201
R1628 100K N\ s T7zow w70t o 5% I/20W MF 201
AN O JTAG_TBT TMS PCH 15 10 ., PCH_I2C1_SDA R1 100K 3 2
R1629 100K 1,z\A"2 %! pcH HSIO_PWR_EN 15 60 . PCH 12C1_SCL R1679 100K 1 , 5% 17200 WF 201
R1630 100K IW\’ZE 122‘” ME zgi TPAD_SPI_IF_EN . NN\ s —T770w MF 20T
W MF
2 O ST .
%“g :2% iggi I{W\’UFS T720W  MF 201 SPIROM_USE_MLB 18 s 68 7 =
1 1 2 CAMERA_PWR_EN_PCH
R1634 100K 1’\/\/\/2 5% 1/20W WF 201 py p o
RE|:637 NN 5177w F 20T WR_EN e
100K 1 2 SSD_DEVSLP 15 30 __ A
SYNC MASTER=J44 Y =
R1638 100K 1 an2 7 122‘” ME zgi AP_SOIX WAKE_SEL 15 28 SRRV APTEITE |
W MF
R1640 100K LIy S ot FW_PME L 15 6 PCH GPIO/MISC/LPIO
W MF
R1652 10K 1 2 SERIRO QT
NN 55— 1770w HF 201 LEC_ R Apple Inc <SCH_NUM>| D
R1670 100K 1’\/\/\/2 JTAG_ISP_TDO 15 18 . T <E.
R1691 100K 1 2 o BT PWRRST L = <E4LABEL>
NN “—s53—T1770w mF 20T = = 15 68 NOTICE OF PROPRIETARY PROPERTY:
R1693 100k LAAA2 ENET MEDIA_SENSE 15 68 THE TNFORMATTON CONTATNED HEREIN IS THE <BRANCH>
R1694 10K LAANA2 5% 1/20W MF 20l 1op TRQO I 1s 62 68 THE POSESSOR AGREES To THE FOLLOWING:
R1695 100K 1’\/\/\,2 5 T720W  MF 201 1 op PSR _EN oo I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 120
5 T720W  NMF 70T II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
— IV ALL RIGHTS RESERVED 15 OF 78
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68 45 16

Extra BPM Testpoints o057 3 3717 16 13 19 g PP1VO5_S0O Merged ( CPU/PCH ) Micro2-XDP 60 57539717 16 15 11 g 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
DD BEM L<d> oo TP 5 DF40RC-60DP-0.4V 0 16 s XDP_CPU_TCK R1813 51 2 1
o ¢ —LDP_BPM_L<2> 15 mp1804 R1830 62/~ ~ T~ PLACE NEAR=U0500.E60:28mm _VVV 5 T/720W MF ZO{L
TP-P6 1 61
70 ¢ [T XDP_BPM_L<5> 1> TP1805 1?512w TDI and TMS are terminated in CPU. =
TP-P6 MF-LF
5 XDP_BPM_L<6> —
° Do TP1806 402 45 olt
5 XDP_BPM_L<7> 5 XDP_CPU_PREQ L OBSFN _AQ P 4 3 P OBSFN_CQ CPU_CFG<17>
B s e & 72) o B> — G O O G — Ly KU
B, TP1807 7 ¢ ry—XDP_CPU_PRDY L OBSFN A1 —— 100 et OBSFN C1 CPU_CFG<16> ame D
8| 7
O O
0« —CBU_CFG<0> OBSDATA_AQ o=p— 00 0 o= OBSDATA_COQ CPU_CFG<8> ame e
0« OD—CRPU_CFG<1> OBSDATA_ Al o=——10 01l o OBSDATA_C1 CPU_CFG<9> e o
14 13
O O
70« py—CRU_CFG<2> OBSDATA_A2 o=— 90 01> omp OBSDATA_C2 CPU_CFG<10> ame e
0« MD—CRU_CFG<3> OBSDATA A3 o=—— 0 o0 o= OBSDATA_C3 CPU _CFG<11> am: e
20| 19
O O
0 s I XDP_BPM_L<0> OBSFN_BQ Sty 22 00 2] s OBSFN_DQ CPU_CFG<19> ame o
70 ¢ —XDP_BPM L<1> OBSFN B1 =10 012> o OBSFN D1 CPU_CFG<18> M e
26| 25
O O
70« y—CRU_CEG<4> OBSDATA_BQ =0 01 qup OBSDATA_DQ CPU_CFG<12> ame
7« OD—CBU_CFG<5> OBSDATA_B1 =——20 01 oup OBSDATA_D1 CPU_CFG<13> ame e
32| 31
O O e
XDP 70« —CRU CFG<6> OBSDATA_B2 —— 34:)0 33 — OBSDATA_D2 CPU_CFG<14> ams
o r s CPU_VCCST_PWRGD R1800 1K 1 7 o —CPU_CFG<7> OBSDATA_B3 =240 0135 o QBSDATA_D3 CPU_CFG<15> oo
OD—=—"==2"ptacE NEAR=00500.c61:2 5dmm ~ VVV 17200 MF 201 38 5 o127
XDP 20 XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 4950432 o ITPCLK/HOQK4 NC
2 3613 PM_PWRBTN_L _R1802 0 1 2 - oL ;> XDP_CPU_PWRBTN_L HOOK1 DU DA 2 ITPCLK#/HOOKS NC
QU = S =P ACE_WEAR=U5000.03: 2. 54mm~ VVV' 5 OW  MF 020 vcC_oBS_AB a0 e vce_oBS. D XDP
XDP + ©om—CPU_PWR_DEBUG HOQK2 DU Dyl CER RESET#/HOQK6 XDP_CPURST_L R1805 1K 1 2 PLT RESET L 1315 16
72 56 17 13 upyPM_PCH_SYS_PWROK R1804 0 1aap2 — 7» XDP_SYS_PWROK HOQK3 =400l DBR#/HOQK7? XDP_DBRESET_L s BEact FRRR-155002 %67 : 2. 54mm
- 50 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
7 606 39 15 1gEry—SMBUS_PCH_DATA Spa PUNGE? D EFR TDO XDP_PCH_TDO am e
72 65 63 39 19 11 (TWy—SMBUS_PCH_CLK SCL - 65012 & TRSTn 0| XDP_TRST L
70 16 12 @oE}—XDP_PCH_TCK TCK1 - EL PP LR TDT XDP_PCH_TDI OB 12 16 70
70 16 « @uE—XDP_CPU_TCK TCKO - 5865 02w TMS XDP_PCH_TMS oD 2 16 70 C
XDP 80 5 o2 XDP_PRESENT# CRITICAL
PCH_JTAGX R1 0 1 Lsow  me 0201 XDP XDP XDP XDP XDP <DP
PLACE’ NEAR=J1800.58:28mm C1804: 'R1831 C1800:* 64 N\ 63 1C1801 1C1806 01840
0.1UF —— {Jg 0.1UF —— @), ——0.1UF ——0.1UF m
IR T S 5w s19% 5 S 0%, T, &% DMNSLOEVKZT Mo
cenigfih ?| | et el 51850847 i i el
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 70
PLACE_NEAR=J1800.53:28mm - MAKE_BASE=TRUE ™ -
¢—— XDP_CPUPCH_TRST L 612 16 70
CRITICAL — XDP_CPUPCH_TRST_L 1216 7o
XDP =0
. 1842
PCH XDP Signals DMNSLO RS
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 Ju XDP CPU TDI
what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. CPU J G solatio PLACEJEAR:Jlsoo.ss:zs_-{mm - =z oo ©
B B 61 60 58 54 53 45 44 a1 33 1y _PPSV_SQ CRITICAL
PCH/XDP Signals Non-XDP Signals s PP3V3_S8 prsien
s XDP_MLB_RAMCFGO 1>
D 52, TP1870 1 e it S B
u om—XDP_USB_EXTA OC_L — XDP_USB_EXTA_OC_L ame SOT-563 ©
WMAKE BASE-TRUE  — Cc18451 o 'R1845 z
u om—XDP_USB_EXTB_OC_L S — XDP_USB_EXTB_OC_L am e s o 0.1yF —— vee 330K BT o XDP CPU TMS .
XDP_USB_EXTC_OC_L - 16% 5 Ulg4s 11200 e - o
14 (O] TOPT;ETP1873 XSR-CEHM 74LYC1GOTGE 56
 m—XDE_USB_EXTD_OC_L D TP1874 6 36 17 ALL_SYS_PWRGD 2[a R~ vl XDP_JTAG_CPU_ISOL_L s PPLVOS_SUS
TP-P6 o )
15 (oum—XDP_SDCONN_STATE_CHANGE_L — XDP_SDCONN_STATE_CHANGET: 15 16 1 =
MARE_BASE=TRUE  — NC %—L{Nc NCLS s NC R1 1KNO STUFF
N XDP_MLB_RAMCFG1 50 16 12 _PCH JTAGX 2 1
D = = EETP1876 GND o = PLACE_NEAR=U0500.AE63:28mm 5% 1/20W MF 201
1s¢gry—XDP_MLB_RAMCFG2 iy ) XDP
s TP1877 0 16 12 _XDP_PCH_TDO R1890 51 » 1
15 BT XDP_MLB_RAMCFG3 I 7p1878 ~—  DLACE NEAR-U0500.AE61:28mm _VVV 5% 1720W MF 201
TP-P6 XDP
= 1o 16 12 _XDP_PCH_TDI R1891 51 1 —
> > XDB_JTAG_ISP_TCK — JTAG_ISP_TCK oD 0 2 = 0 e e A T NEAR=U0500 - ab6 T 28mm —~ VVV s —T770w ®F 20T
1K XDP
12 @unXDP_SSD_PCIE3 SEL L R1881 DY S — .. XDP_PCH TMS R1892 51 » 1
1: @unXDP_SSD_PCIE2 SEL L R1882 LAAAZ oo+ NOTE: Must not short XDP pins together! = 'FLACE}EAR:UOSO—O.ADsz:28m;0 SVTVU\/FFS% T720W MF 201
.- qumXDP_SSD_PCIEl_SEL_L R1883 LAANA 2 70 16 12 XDP_PCH_TCK R1896 51 - 1
1884 5 1720W MF 20T LACE_NEAR=U .AE B mm 5 1720W MF 20T
1 XDP_SSD_PCIEO_SEL_L R 1 2 SSD_PCIE_SEL_L
< NN s —T770wFF 70T <1 > <DP CPUPCH TRET 51ch> STUF;F
15 B XDP_LPCPLUS_GPIO MAREBASE=TRUE—= XDP_LPCPLUS_GPIO CED) 15 16 45 &8 e = PLACE_NEAR=U0500.AU62:28mm 5% 1/20W MF 201
s XDP_PCH_GPIO17 _ =
- D TP1886 :
s XDP_PCH_GPIO76
@D B TP1887
\ XDP_JTAG_ISP_TDI — JTAG_ISP_TDI 12 —
* D = oD o 22 SYNC MASTER=J44 SYNC DATE=08/12/2013] A

Unused & MLB_RAMCFGx GPIOs have TPs.

MARE_BASE=TRUE

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
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6 5
System RTC Power Source & 32kHz / 25MHz Clock Generator

Chipset uses 24MHz crystal,

GreenCLK kept to save 1lx 25MHz crystal & 1x 32kHz crystal PCH Reset Button
s1 45 39 38 37 36 24 23 20 17 PP3V42_ G3H
. . Coin-Cell: VBAT (300-ohm & 10uF RC)
This looks a little ugly to support : .
new and old parts. With GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RC)
pin 5 must receive S5 power (Stuff R2042) [{{j{i§ PR3V3 S5
Coin-Cell & G3Hot: 3.42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5

6.
H
H

Memory VTT Enable Level-Shifter

CPU output is on VDDQ rail (1.2V),

162
312
0 35

6
1
3

1
1
8

g: PP3V3_S0

TPS51916 has 1.8V Vih(min).
73 65 55 a1 22 21 20 19 PP1V35_S3

4 PP3V3_S0 §118%18"15%12%77 10 24 28 30 37
[ I 1 IO T
1
Cc19701 o R1970
N 330K = +/-
No Coin-Cell: 3.3V s5 0.1UF — vee 2 TPS51916 Ifrllea].‘) = 1/ lua,
No bypass necessary 72 16 13 36 68 72 Y 2 U1970 o Vih(min) = 1.8V
GreenCLK 25MHz Power 1 PP3V3_SS5RS3RS0_SYSCLKGEN X5R-CERM 74RUP1G07GF 5201 33uW when driven-low
Must be powered if any VDDIO is powered. . CPU_MEMVTT_ PWR_EN_LSVDDOQ Py > N MEMVTT PWR_EN ,, 5,
= IQ/ MAKE_BASE=TRUE
CAM XTAL Power 5, _PP1V2_CAM XTALPCIEVDD ~ P o Ne s%e_Llnc wels wye L— MEMVTT PWR_EN 1 ss
TBT XTAL Power 65 20 2 10 _PP3V3 TBTLC 2 2 & VBAT and +V3.3A are D
> = internally ORed to )
1924 1922 1902 14 create VDD_RTC_OUT.
1 1 1
C0.91UF f— C0.910F f— ——(1:UF90 U1900 +V3.3A should be first -
193 N 193 T T 29%y s1leaNB1 488y available ~3.3V power £
X5R-CERM X5R-CERM 2381 ioEN to reduce VBAT draw. =
CRITICAL
11 [vioE 25M A 32.768K| 12 PCH_CLK32K RTCX1 r A 6160 50 54 53 45 a0 41 3z 33 PP5V_S0
4 CKPLUS_WAIVE=PwrTerm2Gn 6 - -
= j_ VIOE_25M B . R1920
C1905 = 14 ly1oE 25M C 25 a2y e
190 R1905 Zonn Syscir k2o cawmea PCH ME Disable Strap 190x
2|1 . SYSCLK_CLK25M X2 1 2 n SYSCLK_CLK25M X2 R o 3 |x2 25M_c| 15 SYSCLK_CLK25M_TBT o b rp2ow
0201 54 a25v CRITICAL o NO STUFF -t xl PPVRTC_G3H 01213 0 01920 2201
NPO—COG-CERM -~ Y1905 K R1906 vour| L g § For sB RTC Power DMN5LO6VK-7 w SPI_DESCRIPTOR_OVERRIDE_LS5V
NCX—  sm-3.2x2.5MM %M cxp  THRM SOT-563 “u
NCX'T 25.000MHZ-12PF-20PPM 1200 " PAD 1C1910 w1+ PP1V5_SOSW_AUDIO_HDA 2
Cllzgp?f6 ©  omMIT 2261 SRR - %(%F o[ R] |» SPI_DESCRIPTOR_OVERRIDE
=3V b <«
1]]2 . SYSCLK_CLK25M_X1 2 xR %
2_!,5%7 NOTE: 30 PPM or better required for RTC accuracy 1920 ple
= NP0-COG-CERM DMN5LO6VK-7
0201 = sor-s63 | Kh
C 1712 NC_RTC_CLK32K RTCX2 - NC_RTC_CLK32K_RTCX2 . o
MAK: BASE=TRUE 'EST=TRUE — 12 72
PCH 24MHz Crystal F_BASESTROE ~ NOZTEST=TRD < [t
5 SPI_DESCRIPTOR_ OVERRIDE_L 1
) ==
_| _CRITICA_L = Y = = PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
+/ QAP Y1915 1/;2FDW R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM.
& Nex NC 24.000MHZ-20PPM-6PF °°°% IfM SMC controls strap enable to allow in-field control of strap setting.
NCX D@ENC . 53 Q01920 & 5V pull-up allows circuit to work regardless of HDA voltage.
3.20X2.50MM-SM1 1/20wW
Cl916 o uk;
6 .8PF 2
1 H 2 : PCH_CLK24M_XTALIN gy i 7
L rdoger VCCST (1.05V SO0) PWRGD
= CoG -
0201
PCH 24MHz Outputs w28 g 4t 3 3y 3, -EBIVI_SS PP1V05_S0 g 11 is 16 0 53 50 0 1 e
R1927 — LPC_CLK24M_SMC 17 26 68 72 1
. LPC_CLK24M_SMC_R 1732 2 "LPc. crr24mM_smc T €1930: crrrrear [ RL931
D ptxcE NEAR=U0500 ANT5 5. Irm v oD -1UE —— Ul1l930 5%
1ow xomoghty 2 o Zmggicos 3 g
Prii! R129226 0201 e 2201
7 12 —LPC_CLK24M _LPCPLUS R LAAA,2— LPC_CLK24M_LPCPLUS gy i s 72 61 3 17 16 ALL_SYS PWRGD 2|a v| 4 CPU_VCCST_PWRGD 516 70
ACE_NEAR=] .AP :5. 1lmm ;%
lzyf)pgw o e e 301 15 y—BM_SLP_S3 L 1lp
NC ¥—=2nc
GND
= B
_—
PCH PWROK Generation
10 PM_PCH_PWROK B
5145 9 36 27 36 39 33 29 33 PP3V42 G3H [ — PM _PCH PWROK g
MAKE. BASE=TRUE oD 2 7 72
77 4 62 61 BYPASS=U1950:5MM
wruliEHELy-BR3V3 SO 1C1950
1 100'151UF
536 R191%9< PR p— NO STUFF WF: Do we need this?
) 0201 R19632 2R1960 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
2131 = 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 ALL SYS PWRGD N s 74LucagosaT/ss05 0261, [ |, 5501 .
M 61 36 17 16 74LVC2G08GT/S505 S ——
261, R10951 [Ratng A01950 7 . PM SO PGOOD . s S0T833 R119K62 lSYNC MASTER=J44 SN EYAVEATE A
. CPU_VR_READY CPUVR_PGOOD_R 2 3 5 SYS_PWROK_R PM_PCH_SYS_PWROK 15 16 36 72 :
77 QU yRRE BASE=TRUE AN o/ NO STUFF .| v1950 AMA oD > e 0 Chipset Support
o 17 o m—CPU_VR_READY 1750w 4 R119060% 08 12t T
< >
0201 1/25% . 201 Apple Inc. SCH_NUM>| D
. iy CKPLUS_WAIVE=UNCONNECTED_PINS ® TS
2 <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
- THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
72 37 3 25 21 (I SMC DELAYED PWRGD I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 17 OF 78
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GreenCLK 25MHz Power

Platform Reset Connections NO STUFF
R2040  1iq0
Unbuffered oa 6 co 4z 39 19 10 15 _PP3V3_S3 LANA 2 — PP3V3_S5RS3RSO_SYSCLKGEN 1 10 sunlfgnpgp_toivase
R2081 % -
33 1720w ) PP3V3_S5RS3RS0_SYSCLKGEN ., i,
e s m ELT RESET L 2 /\/\/\/2 LECPLUS RESET L @ 4568 ogjgl ﬂ%ngCKW]wIDTH 0 2 MM
iow R2071 NO STUFF MAKE BASBLTRUE
201 0 R2041 R2015"
2 PCA9557D_RESET L
Ay, oD Lo PPV SO L0 R2041/2 should be stuffed for 100K
1Sow WRNELERELS — NVV GreekCLK A or B depending on S2 rail 1/20m
0201 1/520w 201,
061 R2042 should be stuffed for GreenCLK C THUNDERBOLT PULL-UP
REDWOOD RIDGE PLUG_EVENT IS ACTIVE-LOW, ALWAYS DRIVEN (PULL-UP)
R2842
29 27 26 18 17 16 19 13 11 s _PP3V3_S5 1 2 [P
77 68 65 61 60 59 56 4 72 23 18 15 - TBT CIO_PLUG_EVENT L : TRUE TBT CIO_PLUG_EVENT L @ 15 18 23 72|
I/SZDW
MF
0201
7 83 .. .
{52 _PR3V3 S0 Scrub for Layout Optimization .
LJ
H Red d Rid JTAG Isolat
crrTICAL Buffered eawoo l4age solLation
5 J
3 M sumc1cos R20072 SDCONN_STATE CHANGE Isolation TBTLC can be on when SO is off, and vice-versa
U207 g PLT RST BUF L LAAAZ SMC_ LRESET L oo 3 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
- 10 1
L e i 470K R2061! [*C2060 %&%62
e R20089 % 30 ?«ZZDW 1005195 - 0%%1UF 220w
1 2 AM_PCIE_RESET L n R2031!| DMN5L G(YKssZ 2201 v/2iR 2 fgg“ :;cc 6
2
£ Fon 470K ~ 5 2012 U2060
0201 /208 = 74LVC2G07 S0 pull-up on PCH page
20%2 From RR sorsst To PCH
— JTAG_TBT_TDO 1hian Py 1vle |JTAG_ISP_TDO
PCH_TBT PCIE RESET L = PCH TBT PCIE RESET 15 18 23 %2030 23 15
e D e e ESEL oo v ss 1 SMC_PME_S4 DARK L —  DMNSLO6VK-7 —o—SMC_PME_SDCONN - L > g
—=u AR o e s — sor-se3 | ¢ From PCH s oy JTAG_TBT TMS_PCH 3l2a & 2v|s (JTAG_TBT TMS pmm - To RR
To SMC 5> SO0 pull-up on PCH page
GND
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.
DP_SDCONN_STATE_ CHANGE_L 4 2 . .
10 grmX = ¢ l NOTE: This reference schematic assumes PCH JTAG GPIOs are only used for
To PCH PIERSSIUReSD- 81 56'%1 N B[L Thunderbolt. If other ASIC JTAG signals are wired into these GPIOs
0 lUF 1 5 different isolation techniques will likely be necessary.
6% 3T GNDNC—XNC Multi-router designs also require different circuitry.
CERM*XSR
0501 I JTAG_ISP_TCK — JTAG_ISP_TCK B 16 15 2
Power State Debug LEDs WAKE_PRSE-TRUE —
g =+ SDCONNfsTATE7CHANGE7RIOcgnu s 1e 16 JTAG_ISP_TDI — JTAG_ISP_TDI oD ¢ 50 2
DBGLED MAKE_B. E=T: E —_—
(For development only) =
PP3V3_S5 R2094 D1KE BASESTRUE
2 0 1 o PP3V3 S5 DBGLED a o ®
VN LINE WIDTH-0.5 MM
PLACE_SIDE=BOTTOM S MIN NECK_WIDTH=0.25 MM
116 VOLTAGE-3.3V
o o Pin N61 needs a TP for Power to perform iFDIM test
DBGLED1 DBGLED1 DBGLED1 DBGLED1 DBGLE A Renaming the pins N61 and P61 to remove automatic diffpari property
R2090 R2091 R2092 R2093 R2095
205;: 205;: 2053: 2053: 2051: 15 s _TP_CPU RSVDN61 — TP_CPU RSVDN61 518
1/20W 1/20W 1/20W 1/20W 1/20W _— MAKEiBA§E=TRUE
o o 200 200 200 15 s _TP_CPU RSVDP61 j— TP_CPU RSVDP61 5 18
o2 o2 o2 2 — MAKE_BASE=TRUE
DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_S0
DBGLED DBGLED DBGLED DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095
N reEn-seHCcD-21A-2. 65V GREEN-56MCD-2MA-2 . 65V GREEN-56MCD-2MA-2. 65V N GreEn-seHcD-21A-2. 65V GREEN-56MCD-2MA-2 . 65V 2927 26 13 17 16 13 33 13 3, -ER3V3_S5
LTOH9G-SM LTOHOG-SM LTOHOG-SM LTOH9G-SM LTOH9G-SM
PLACE_SIDE-BOTTOM X PLACE_SIDE-BOTTOM X PLACE_SIDE-BOTTOM X PLACE_SIDE-BOTTOM X PLACE_SIDE-BOTTOM
STLK_PART=S5_ON STLK_PART=STBY_ON STLK_PART=S3_ON STLK_PART=S0I3_ON STLK_PART=SO0_ON BYPASS=I
DBGLED_S4_D DBGLED_S3_D DBGLED_S0I3_ D DBGLED_S0_D RAM COnfiguratiOn Straps
DBGLED | DBGLED | DBGLED bl PEGLERY ol Pull-downs for chip-down RAM systems
Q2090 =3 Q2090 =3 Q2091 = Q02091 = NOSTUFF
DMNS5LO6VK-7 DMNS5L0O6VK-7 DMN5L06VK-7 DMNSLO6VK-7 16 15 XDP_MLB_RAMCFGO
sorses | Kh sorses | Kh sorses | Kh sorses | Kh A CRITICAL <
1 1 1 [ = SN— 16 15 (OUT)—XDP_MLB_RAMCFG1
& _SOT891 16 15 XDP_MLB_RAMCFG2
i oot ok et 63 615 29 10 > [Try—BM_SLP_S4 L 2 L
AE NUr s " slG N s " 2 |G s 3 5|G s " U203 1 CAMERA PWR EN . 16 15 @ XDP_MLB_RAMCFG3
p CAMERA_PWR_EN _mom, - ) ) )
s CAMERA PWR EN PCH 1 08 RAMCFG3.L] RAMCFGZ.L] RAMCFG1:L L RAMCFGO.L]
L L L L o> 5 R2050 R2051 R2052 R2053
61 60 27 26 [I) S4_PWR_EN 53 10K 10K 10K 10K
63 6136 29 18 13 PM _SLP S4 L X llzow 1/2§§ 1/2§§ llzow
68 63 61 36 17 13 PM _SLP_S3 L < 20) 201, 201, 201
36 13@ PM_SLP_SO0_L
R2830 -
1 2
WQN
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 d i sy PP1V35 s3
CPU-Based Margiliniling . cpu DI vREEDO A 150D VRef Dividers
Power aliases required by this page: . . . P ; . :

—PP3V3 S3 VREFMRGN FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’'s to avoid drain glitches CRITICAL Always used, regardless
T Ten May not be necessary due to C22x0 DDRVREF_DAC of margining option. :

- =PPDDR_S3_MEMVREF CRITICAL Rlzozois Y Y 02225 g g °p 131(2221

- oL - "y 02220 1 2 VREFMRGN DQ A EN RC o Ll DMN5L.06VK—7 18
Signal aliases required by this page: DMN5L06VK~7 DDRVREF DAC st DDRVREF DAC © SoT-563 17208
- =I2C_VREFDACS_SCL SoT-563 P 1200 > N k3 R2223 229}

_12C VREFDACS SDA R2201 . C2225 ¢ TKT 5 PLACE_NEAR=02220.6: 4mm
T — 100K 0.1UF 2 a 1 2 PPOV675_S3 MEM VREFDQ A
- =I2C_PCA9557D_SCL 72 7 CIN)—CRU_DIMMA_VREFDO )| TKT” s Jon — AVAVAY: 20 65 73

- - ) 17200 corucion 2 E PLACE_NEAR=R2221.2:1lmm
- =I2C_PCA9557D_SDA e ion 17200 |
— — 201, e R2222
BOM options provided by this page: PLACE_NEAR=02220.6:2.54mm 1K
; = PLACE_NEAR=02220.6: 2mm 1%
- DDRVREF_DAC - Stuffs DAC margining circuit. -4 17200
= = 12220 e
CRITICAL L 5 022ur 201,
N Q02260 ;3 CPU_DIMMB_VREFDQ B ISOL T,
DMN5LO06VK-7 2 x5R-cERM
© o DDRVREF_DAC CRITICAL e R2220
k-3 1
> R2245 ?;ZR;SE‘*DAC MEM_VREFDQ A RC TV R2241
100K | _MEM VREFDO A RC _______IAAA~A— 1K
[2) a w
73 7 [IW)—CRU_DIMMB VREFDO _ 1357 L A/\\/-—VREFMRGN DO B EN RC o S DMNSLO6VK—7 . 1 [
DDRVREF_DAC . DDRVREF_DAC P S0T-563 e = ME
201
; R2202} e C2245 @ ¥ R2243 2 *Blace NEAR=02260.3+ 4mm
NOTE: CPU DAC output step sizes: 100K 0.1UF 2 TKTD 1,\/\/\/: PPOV675_S3 MEM VREFDQ B 21 65 73
DDR3 (1.5V) 7.70mV per step 5% e 10% < 3 mm
17200 cermoron 2 E PLACE_NEAR=R2241.2:1lmm 2 mm
DDR3L (1.35V) 6.99mV per step CRITICAL e en 1200 |
201
LPDDR3 (1.2V) ?2.2?2mV per step 5 02260 2 201 R224HZ<
DMNSLOGVK-7 = PLaCE NEAR-02260.3:2nm i %
- %
1.C2240 Vi
201,
73 7 [IW)—CRU_DIMM VREFCA o T8 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_VREFDO_B_R 1 2 X
signals for independent DAC L AA/\—VREFMRGN CA A EN RC ¢ S5 DMNSLO6VK~7 1/20m 1 e
margining support. When CRITICAL DDRVREF_DAC ‘/sz‘w DDRVREF_DAC P soT-563 e = i3
201
DAC margining VREFCA ensure - Q2220 R2215" e C2265 ! ¥ R2§63 2 *PLACE 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
— — SOT-563 58 108 o T 3 mm
to remove short due to CPU. 17200 Sxin 2 I_‘,_I" 5% PLACE_NEAR=R2261.2: lmm 2 mm
o THTa 201, e R2262
- PLACE_NEAR=02260.6:2.54mm 1K %
. . = PLACE_NEAR=02260.6: 2mm 18
— 7/
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 :gz;ezm R2260
24.
OMIT R1202025 'E;ZRZESE‘*DAC MEM_VREFCA_A_RC LAN /\9 2 y
PP3V3 S3 R2218 o~ : __VREFMRGN CA B _EN RC o a
R SHORT NV 5 DMN5LO6VK-7 120w 1
I_/vv\/_ PP3V3 S3 VREFMRGN DAC o DDRVREF_DAC 3 DDRVREF_DAC x soT-563 ME =
— 172 = 201
TR e 3 R2207" 2285 Ll R2283 :
NONE VOLTAGE=3. 201 0.1UF ol TTTa 2
wouw DDRVREF_DAC DDRVREF_DAC 100K - 1UF IAAAZ 21 65 73
£ =
€2200 1 €2201 S oS 2 L, T T PLACE_NEAR=R2201.2:1mm
2.2UF —— 0.1UF fof 0201
200 — 10% 201, e R2282°
6.3v 6.3v
CRITICAL 1K
BT T e crrmion, nr. L S o
s %
C = = ] ) 1 c2280 v
VoD DDRVREF_DAC —— 0.022UF 201,
63 39 19 16 13 [IW)—SMBUS PCH CLK SCL  U2200 VOUTA[L VREFMRGN_DQ A R2226 332 L AA/\Z—UREEMRGN DQ A RDIV R22x6 pin 2: =T 108
72 68 friy Te 1/z20w W 201 2 8 e
6339 19 18 14 SMBUS_PCH_DATA Jspa S voursfz VREFMRGN DQ B R2246 332 i AAN,2 VREFMRGN DQ B RDIV PLACE_NEAR=Q2225.1:2.5dmn 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 2 vourcl VREFMRGN_CA_AB R2266 332 IAANAA VREFMRGN_CA_A_RDIV PLACE NEAR=02265.1:2.54mm
AQdr=0x98 (WR) /0%99 (RD a I Te  1/z20w W 201 — e
T=0X98 (WR)/0x33 (RD) 10021 vouTpls VREFMRGN MEMVREG R2286 332 1AAN2  VREFMRGN CA B RDIV PUACE_NBAR"02225.4:2-S4mn e
Te  1/20w W 201 201
GND
NOTE: MEMVREG and SPARE share a
DAC output, cannot enable
both at the same time!
PP3V3_S3 1518 19 39 42 60 65 68
CRITICAL
DDRVREF_DAC DDRVREF DAC
CRITICAL C2205 ¢ =
DDRVREF_DAC DDRVREF DAC | 0.1UF
Cc2202 ¢ A = R2200 % DDRVREF_DAC
0.1UF vee 100K cerntioy 2 e 51 U2204 -
"o Lo 0201 = oRAxzss R2214
cemnion 2 U2201 o1 o VREFMRGN MEMVREG BUF L A32%,  DDRREG FB
0201 PCA9557 201, = AV, oD =
18 - + 1mm
o pol sl o % LAb.  PLACE NEAR=R7415.2:1
e
3la0 P17 VREFMRGN_DQ A EN % 201
Addr=0x30(WR)/0x31(RD) 41a1 P2|2 VREFMRGN_DQ B _EN
sla2 P3[ 10 VREFMRGN_CA A EN
paju EF A_B_E
ps[i2 VREFMRGN MEMVREG EN CRITICAL
72 66 63 39 19 16 14 SMBUS_PCH CLK Iscr p6[ 13 VREFMRGN_SPARE EN DDRVREF_DAC DDRVREF_DAC
72 68 63 39 15 16 10(ET"ySMBUS PCH DATA 2lspa P74 s NC R2213'
100K
TR RESETDE P N
PAD _GND MF T VRN ese
N = 201
RST* on ’‘platform reset’ so that system Bl 2 Al VREFMRGN_SPARE_BUF
watchdog will disable margining. a3 e DDRVREF_DAC
o . = P 'R2217
NOTE: Margining will be disabled across all Ba N
soft-resets and sleep/wake cycles. Pins Bl & B4: 5?
. /20
1 PCA9557D RESET L CKPLUS_WAIVE=unconnected_pins ;«z‘
[mevg DDRVREF_DAC 2
R2212°
100K =
e
/7
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG Ve
2 m 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 LV <SCH_NUM>
DDR3L assumes TPS51916 supply with 19.6k/57.6k divider Apple Inc. .
o
Nominal value 0.600V (DAC: O0x2E.5 0.675V (DAC: 0x34 1.200V (DAC: 0x5D 1.343V (DAC: 0x68
( ) ( ) ( ) ( ) o <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) +82uA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uA - -25uA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
DAC step size: 6.36mV / step @ output 6.36mV / step @ output 4.28mvV / step @ output 3.53mv / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 19 OF 78
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7

4

73 66 22 20 7

73 66 22 20

73 66 22 20 7

MEM_A_CAS IK3
MEM_A WE_L L3

73 66 22 20 7

73 22 20 7

73 22 20 7

73 22 20

MEM_A_2zQ<03%8

73 66 22 20 _MEM_A_A<5> P2
73 66 22 20 7 _MEM_A_A<6> R8
73 66 22 20 _MEM_A_A<7> R2
73 66 22 20 _MEM_A_A<8> T8
73 66 22 20 _MEM_A_A<9> R3

726 22 20 MEM_A_BA<QM2
MEM_A_BA<1:N8
MEM_A_BA<23M3

MEM_A_RAS IJ33

73 66 22 20 7 LIBI_A W D D94

MEM_A_CLK_FX0|

73 22 20 7 _MEM_A_CLK

MEM_A_CKE<®9

7322 20 7 _MEM_A_CS_1Ls

MEM_A_ODT<QO&L

73 66 22 20 _MEM_A_A<10> L7 | a10/ap
73 66 22 20 _MEM_A_A<11> R7|a11
73 66 22 20 _MEM_A_A<12> N7 | a12/pc*
73 66 22 20 _MEM_A_A<13> T3 |a13
73 66 22 20 _MEM_A_A<14> T7|a14

RAS*
CAS*
WE*

ek
Pek*

CKE
Cs*

oDpT

z9Q

DQO
DOl
DQ2
D3
DO4
DQ5
DQ6
DQ7
D8
DQ9
DQ10
DO11
DO12
DQ13
DO14
DQ15

LDOS

LDOS*

UDQS

UDQS*

LDM,

E3 =MEM_A_DO<0>
F7 =MEM_A_DO<1>
F2 =MEM_A_DOQ<2> ,
F8 =MEM_A_DOQ<3> ,
H3 =MEM_A_DO<4> ,
H8 =MEM_A_DO<5> ,
G2 =MEM_A_DQ<6> ,
H7 =MEM_A_DO<7>
D7 =MEM_A_DO<8> ,
C3 =MEM_A_DOQ<9> ,
C8 =MEM_A_DO<10>
C2 =MEM_A_DO<11>
A7 =MEM_A_DQ<12>
A2 =MEM_A_DQ<13>
B8 =MEM_A_DQ<14>
A3 =MEM_A_DQ<15>

F3 =MEM A DQS_P<0>
CG3 =MEM_A_DQS_N<O0>

C7 =MEM_A_DQS_P<1>
B7 =MEM A DQS_N<1>

67
67
67
67
67

67

E7

UDM;

D3

73 22 20 7 _MEM_A_CLK

MEM_A_CKE<(9

73 22 20 7

ek
PeK*

CKE

LDOS

LDOS*

UDQS

UDQS*

F3 =MEM_A_DQS_P<4>
G3 =MEM_A_DQS_N<4>

C7 =MEM_A_DQS_P<5>
B7 =MEM_A_DQS_N<5>

2322207 MEM A CS L cs*
73 22 20 MEM_A_ODT<O8 | opr om| E7
UDM! D3
MEM A 20<23%.8 |50
.
IR2340 | = = 3 MEM RESET 2] ReSET*
241(%) VSSQ vsSs
1/20W
201 Q| [O|N|O[O| |0V M| |||\ |0 |OV
IR R R R A O R R R N R R

3 65 55 41 22 21 20 19 17 _PP1V35 S3 73 65 20 19 _PPOV675_S3 MEM VREFCA A
> 73 65 20 19 _PPOV675_S3 MEM VREFDQ A
C23071
0-473% Hlol-lo|n|a|Hlafo]  a|os[afo|—|o| oy |
CERM—XSRgYZ <|<|o|o|a|m(mimzl  m|o|o|K| K|z Z(ke = m| C23081 1C2309
201 5 ".0471Ul: — 00.047UF
VDDQ VDD I a Gig‘;{ 2 2 ééév
= 8 B 201 201
73 66 22 20 _MEM_A_A<0> N3 |ag U2 3 0 0 g B |g NC
suwme  maac>  PTm4GB-DDR3L=1600-256MX16 ([T
73 66 22 20 _MEM_A_A<2> P3|a2 FBGA NC L Ne =
12 es 2220 MEM_A A<3> N2 |a3 MT41K256M16HA-125:E LS oo
73 66 22 20 _MEM_A_A<4> P8 a4 OMIT_TABLE MY ne

IR2300 | =221 33 w RESET*
2412 vSsQ vSs
1/20W
2%{ Q| [O|N|O[O| |0V M| |||\ |0V |OV
d m|m|a|alm|E| koo «|n|ms|o|k| =] S| e e
565 55 41 22 21 20 10 17 _PP1V35_S3 25 65 20 1» _PPOV675_S3_MEM VREFCA_A
s 23 65 20 1» _PPOV675_S3_MEM VREFDQ_A
C23471
0.472UF%‘ ~|CO| =[O N|OV | N[OV N[O |0V OV ! —
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Memory CMD/CTL Termination - Channel A MEMORY RPACK SPARES

PPOV675_S0_DDRVTT

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

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

5%  1/32W  4x0201

3 6
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Memory Reset Pull Up

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

PP1V35_S3 i i -
e m E e Memory CMD/CTL Termination - Channel B
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7+ 1<z DP_TBTSNKO_AUXCH C N C2829 . s DP TBTSNKO_AUXCH N ., 74 o0 20 (D> —CLO0_RX_ _C102_RX_ peut K 10K 10K
0.1UF || 328 chn = . TBT_A_CONFIGl_BUF P1lpa CONFIG1/CIO 0 LSEO PB_CONFIG1/CIO_2 LSEO| D3 TBT_B_CONFIG1_BUF 2 17200 3720w -
= D TBT A CONFIG2_RC X5 lpA_CONFIG2/CIO_0_LSOE PB_CONFIG2/CIO_2_LSOE|[ M1 TBT_B_CONFIG2_ RC am e 201{2 2201
K1 A lin . . . .
SN C Coup g A R2D C P<i> 124 |pn c101 Tx P/DPSRC 2 P B C103 X B/oPSRC 2 Pl W24 TBT B R2D C P<1> NOTE: The following pins require testpoints:
e @——-—*—HP TBTSNK1 ML C P<0> C2830 |71o% T6v ?%TTBTSNKI-ML_P<O> = e 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 0 - GPIO_13 8 - GPIO_15
1u0F cERM e R —2- 103 _TX ] —2- LoD »7 o0 7 1 - GPIO_1 9 - GPIO_11 =
7 o [y DP_TBTSNK1_ML_C_N<0> Cc2831 : - DP_TBTSNK1 ML_N<0> i oo 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 X5R-CERM 74 68 A_D2R_N<1> J22 |pa_CIO1_RX_N PB_CIO3_RX_N| U22 TBT B_D2R_N<1> Pess ECR 3 - GPIO_3 11 - GPIO_O
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 XSR-CERM '_A_LSRX J6 [pPA LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE| P7 TBT_B_LSRX am — o 12 =
e DP_TBTSNK1_MI_C_N<1> C2833 DP_TBTSNK1 ML N<1> ,, ., 6 - PCIE_RST | ! - PB_LSTX
I 0. 1ur | ML, o0 e TBTPA ML _C_P<1> 216 |pa ppsrc_1_p o) Pe ppsRc 1 p[ 220  DP_TBTPB ML _C_P<1> ey, 7 - PCIE _RST_ 5 - PB_LSRX
<1> B17 H B21 <1>
7 o py—DP_TBTSNK1_ML_C_P<2> C2834 :||: DP_TBTSNK1_ML_P<2> ,, ., 7 TBTPA_ML_C N<1 PA_DPSRC_1_N Y PB_DPSRC_1_N DP_TBTPB_ML_C N<1 oD 7 7 — ] I\
0.1UF I 388 52y °%° 74 TBTPA_ ML_C_P<3> A18 lpa_DPSRC_3_P 8 PB_DPSRC_3_p| A22 DP_TBTPB_ML_C_ P<3> oD 27 4N (el EN0d o SYNC_DATEZ08/12/2013
DP_TBTSNK1_MIL_C N<2> C2835 : DP_TBTSNK1_MIL,_N<2> TBTPA_ ML_C_N<3> B19 B23 DP_TBTPB_MIL,_C_N<3>
74 64 o107 | [T Iy 00 23 7a 7 PA_DPSRC_3_N PB_DPSRC_3_N| oD 27 7 Thunderbolt Host ( l of 2 )
DP_TBTPA_AUXCH_C_P L4 |pa aux P pB_AUX p| K3 DP_TBTPB_AUXCH_C_P .
DP_TBTSNK1_ ML P<3> 2 N E DP_TBTSNK1_ ML _P<3> ez AUX_ el B —————————————e— 10 ]
e = = == 0.10F | | 105 5y, 020T “ 71 20gryDP_TBTPA_AUXCH C_N L2 lpa_aux_N pB_aux_n| K1 DP_TBTPB_AUXCH C_N D Apple Inc. <SCH oM D
7 o my—DP_TBTSNK1_ML_C_N<3> C2837 . zm —oDB_TBTSNK1 ML N<3> : my—DB_TBTPA_HPD M3 |pA_DPSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD am- ) <E4LABEL>
0.1UF N :
¥oR-CERM 26 25 TBT A _HV_EN R8 |GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/Bypo| F1 TBT_B_HV_EN Ty 22 27 28 NOTICE OF PROPRIETARY PROPERTY <B >
TBT_A_CIO_SEL N2 [GP10O_10/PA_CIO_SEL/BYP1 GPIO_11/PB_CIO_SEL/BYP1| R2 TBT_B_CIO_SEL 2 T R LN CONTATNED HEREIN IS THE RANCH
i e DP_TBTSNK1 _AUXCH c_ P C2838 :||: DP_TBTSNK1_AUXCH P ., . BT A DP PWRDN o3 — —CLO_! — _CTO_! s TBT B DP PWRDN  Ceting THE POSESSOR AGREES TO THE FOLLOWING:
E——-———H. 10F l—‘f—‘_‘_;(g;_cg‘; 020 2023 o TBT_A_DP_PWRDN P53 |GpIo_12/PA_DP_PWRDN/BYP2  GPIO_13/PB_DP_PWRDN/BYP2 oD 23 27 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 120
- DP_TBTSNK1 AUXCH Cc_ N C2839 : DP_TBTSNK1_AUXCH N ., ., . I NOT TO REPRODUCE OR COBY IT
108 16V 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
0.1UF X5R-CERM — IV ALL RIGHTS RESERVED 23 OF 78
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Part TPS22920
n " .
- 1.05v TBT "CIO" Switch
Type Load Switch : :
Internal switch not functional on RR.
R(on) 8 mohm Typ
@ 1.05Vv 11.5 mOhm Max PP1V05_ TBT 24
CRITICAL —PP3V3 TBTLC 17 15 23 24 65
Max Current = 4A (85C) U2940
OMIT_TABLE TPS22920
csp 1
o PPLVO5_TBTRDV 10 310 - o PPLVO5_TBTCIO AL a2 R2945
WIN LINE WIDTH=0.38 MM U2800 - MIN LINE WIDTH=0.4 mm 100K
MIN NECK_WIDTH=0.20 MM G12 REDWOOD-RIDGE Jiz MIN _NECK_WIDTH=0.2 mm Bl ouT vIn| B2 5%
VOLTAGE=1 .05V - VOLTAGE=1 .05V /200
C2900 * C2901 * C2902 * C2903 * C2904 ! C2905 * C2906 * 700 ma EDP c14 reBGA K11 C2930 * C2931 * Cc2932 ¢ 1200 mA EDP c1 c2 s
1.0UF 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF 1.0UF —— 1.0UF —— 1.0UF 201
208 208 — 208 — 208 — 208 —— 208 Sie (2 OF 2) i 208 —— 208 —— 208 CRITICAL :
e z z z e o Eg:z Egzz Eg:z onle | 1er BN CTO PUR
0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 H19 N10 0201-1 0201-1 0201-1 GND
L.t) N1d a 1.C2940 s|p
18 P11 ——1.0ur — Sféffsvx 7
— 20% -
K15 VCC1PO_CIO| [ 45 2 &3 >t | sor-ses
K17 R10 03011 +—
K19 R14 b Y-
s "Gl
K7 | [VCC1PO_RDV_DECAP T11 -
L1s 15
M19 u1o 77 68 65 64 62 61 50
PP3V3_ S0
19 14 VRUSERRERS
19 vii
so1-563
u1s
is 19) b1 SVR input to RR - 1100 mA EDP TKT
a
vi7 [8) B2 I 13 - TBT_PWR_REOQ_L - = TBT_EN_CIO_PWR_TL @13
o > e POC input to RR - 150 mA EDP 02945
Pull-up (SO) on PCH page
wid VCC3P3| | na Isolated to reduce noise from SVR P (50) pag DMNSLO06VK-7
24 _PP1V0O5_TBT Vs
I8 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)
1.02‘{){‘ f— LOS)F“ p— M15 | [ISVR_VCC1PO 2.4 W (Single-Port)
oy 2 i M17 13 C2970 ! C2950 * 1 C2953 1 EDP: 1.25 A
" 0201-1 0201-1 P17 H1S 1.0UF —— 10UF —— — 10UF
208 T 208 T T 29
< oo e % % 3 6% PLACE NEAR-C2953.1:1mm
X5R
CRITICAL 7 0201-1 0402-1 0402-1 2
L2920 a4 VCC3P3_RDV_DECAP| | 118 1 XW2960
680NH-30%-3.6A-35MOHM a6 Nis = s
[SVR_INDO £
1900 mA EDE o (Y Y Y L4 pivosTer sw B3 - R1s !
e ;in:ﬁégﬁﬂig;::u.w b Wio PP3V3_TBTRDV PP3V3_S4 TBT F
DIDT=TRUE MIN_LINE WIDTH=0.38 MM MIN LINE WIDTH=0.38 MM
Cc2923 ¢ Cc2922 B SWITCH_NODE=TRUE NC X—=22 |SVR_AMON MIN NECK WIDTH=0.20 MM MIN NECK §
TOUF VOLTAGE=3. 3V A N 3 1| vorTace=3.3v
e CRITICAL N C2980 c2981 C2960 Cc2961
6.3V —— 1.0UF 1.0UF 1.0UF —— 1.0UF ——
2 D2920 22 28, —— 208 208 208 ——
040221 S0p-323 a2a 6 , 6.3V 6.3v 6.3v
X5R X5 x5
NSR1020MW2T1G ., G8 0201-1 0201-1 0201-1
Aa20 21 L L
A2z n23
ans J14
= AB11 J16
AB17 720
acio K13
ac1z x21
ac1a k23
[a]
aci6 L12
Z
AC18 (D L20
ac20 m13
aczz M21
ac4 M23
ace LR
acs N1z
21 N6 65 42 25 24 23 _PP3V3 S4 TBT
TBT "P " P r— R
57 | lvss vss| |Ln20 72 37 36 25 17 (D SMC_DELAYED PWRGD oc owe up eset
c10 P13
wan BUEEE NP PRIVI SO !
- s PRUBEIRRERG
CRITICAL w 1 C2990
6 9 1 1 1
= £ R2995 Q2995 rsa R2990 R2992 ces 0.10F
cis R12 100K , DENL0G6HA-3 100K 100K T
e B 5% 2
c2 R16 17200 o 1200 17200 U2990 xeR
e SYM_VER_3 e e TPS3895ADRY
c20 R20 201, b3 — N , 201 201, uson
c22 mn TKT Push-pull output
©n a 1 4
-y, L. 15 [y IBT POC_RESET L . TBTPOCRST MR L ENABLE SENSE_OUT] TBT PWR_ON POC_RST L oo >
c4 T21 o__TBTPOCRST SENSE 3 _|SENSE cT S TBTPOCRST CT e
c6 23
c8 T9 1 GHD.
D21 u12 C2995 ¢ 1;429921 B C2991 !
. 0.001UF
23 16 1 ow 1o
2
k4 vis . L xrm-cer
F11 v21
F13 va3 o
s v Vth = 2.508V nominal Delay = 4.04ms nominal
F17 vi1
F19 v13
21 15
r23 v17
ES Y19 SYNC _MASTER=J44 SYNC_DATE=08/12/2013
w ————
F7 v21
£ ¥23 Thunderbolt Host (2 of 2)
B m
= <SCH_ NUM>|D
Apple Inc.
TTETS
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 29 OF 120
II NOT TO REPRODUCE OR COPY IT
EDP current / power consumption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 24 OF 78
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Page Notes

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

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

s1840908: Thunderbolt 15V Boost Regulator

vds (max): -30V

CRITICAL
Vgs(max): +/-12V
CRITICAL
3080 Vvgs(th): -1.4V
Q Rds(on): 46mOhm @ 4.5V Vgs
SI8409DB (o) 9 L3095
6 65 58 52 51 40 _PPBUS_G3H B6A Id(max): 3.7A @ 70C 3.3UH-6.5A
8;13V s e d o ss PPVIN SW_TBTBST ‘ (“YAY'Y”\ 2 IBTBST_BOOST
Changes require =05 mm 5 mm
. is . - - MIN NECK WIDTH-0.25 mm PIMBOG3T-5M 35
or 2s.
add property on another page.
R3080" 1 C3080 ) TBTBST_SNS1
470K - ~
s B R3091’ R3089’ CRITICAL
MF-LF ion 200K 5 elofglzlg
%2 402 1w VIN 5
e L w7 17200 D3095
TBTBST PWREN DIV_L 05, = CRITICAL o PDS540XF
<R1> TBTBST EN_UVLO 25 |gn/ 1| & : o pmer
R3081’ uvro U3090 SNS TBTBST SNS2
330K SNs2| 3
oK LT3957 XW3095
1/16W TBTBST INTVCC 28 |INTVCC OFN el
MP-LF
=, 20 029 s weanccanss iz m
1 TBTBST VSNS -
28 ° TBTBST_VC 30 Ive "
RIGoE Ne| 2% Ne R3095*
C3085 ! 1 C3086 1 C3087 TBTBST RT 33 |RT 35 1 C3088 137K
DMN32D2LFB4 |l 6spr 49.9K » 1 PP15V_TBT 26 27 65
or1006Ha-3 o Ko frsead
Tov Tov 50 - -
XSR-CERM 2 2 xsr-cerM 2 coG-cERM e oo TBTBST SS 32 |ss 402, Vout = 15.47V
’ <Ra> ! Max Current = 2A?
FBX| 31 TBTBST FBX +|' C3095 a urre ?
e " 33UF-0.060HM FREQ 480KHZ
sync 208 =
26 23 ) NO STUFF . EREC—
Second FET needed £ = ngiz €3092 Ri?%ﬁ 't C3094 1 €3089 ngiﬁ csee
deci“ d“ee ed tor 13- 2.20F —— 7K 0,,33UF SGND GND — 100PF - 8K NO STUFF
lual-port esigns. /. /. L A—— /16
P g e el o fraesd PR T=T= Tal<Talel= P e C3096 * 1. C3097 1. C3099
2402 4 402, 402 e bl el el It el 402 402, 10UF —— —— 10UF 0.001UF
<R2> <Rb> — —T— 1o0% 108
¢ ‘ o 2 2 em [ —
UVLO(falling) = 1.22 * (Rl + R2) / R2 I NECK W: . 1206-2 805 0402
UVLO(rising) = UVLO(falling) + (2uA * R1) VOLTAGE=OV
) o SGND shorted to J_
UVLO = 4.55V (falling), 4.95 (rising) o Vout = 1.6V * (1 + Ra / Rb)
GND inside package, =
no XW necessary.
242y Q3088
DMNS5LO6VK~7 1
> | sor-ses R3088
+—| 330K
/160
Yot ue-LF
s G|: Max vgs: 10V , 402
TBTBST SHDN DIV )
1
£ L, 0300
33 DMN5LO6VK—7
e > [ sorses
o &
nB G|s
17 24 36 37 72

BATLOW# Isolation

PP3V3_S4 TBT
03000 23 24 42 65
DMN32D2LFB4 -
FN1006H4-3 o

SYNC _DATE=08/12/2013
—————

36 13 (TN)—BM _BATLOW L TBT BATLOW L

ST Lo
M

—— MAKE_BASE=TRUE

~ — TBT BATLOW L 23 25

D] 3 SYNC MASTER=J44
Svm_VER lﬂgﬁﬂﬂ-
i -3 Pull-up on RR page

Thunderbolt Mobile Support

m<SCH NUM>
e

Apple Inc.

)

NOTICE OF PROPRIETARY PROPERTY:
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II NOT TO REPRODUCE OR COPY IT
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3.3V/HV Power MUX

V3P3 must be S4 to support

wake from Thunderbolt devices.
26 _PP3V3 S4 TBTAPWR

20 2718 17 16 15 13 11 ¢ _PP3V3 S5 ) .
77 68 65 61 60 59 56 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRITICAL L. 220 1
N 3280 : 1 c3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum) C3220
Cfozosuz + J IHVS3 890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0.10F —— “|  srowar_mobEr-TeT MUX
e T & xsr-czau 2 VDD
POLY-TART 2 2 XSR-CERM PP3V3 S4 TBTAPWR 26 GND_VOTD=TRUE 0201 CRITICAL
CASE-B2-SM 603 0201 iy U3220
D 19 v3p3out] 18 (Both C’s) 4 cometora
[_20]Jv3es 1 €3277 1|z
65 27 25 _PP15V_TBT 74 s TBT A D2R N<1> 1= o1
. 0.47UF F- - 74 es TBT A D2R_C N<1> 7 |re- TB_ENA| 15 __TBT A CIO SEL am -
15.75V Max 1l 6 OUT(LI NECK o, 74 68 TBT A D2R_P<1> " _| -
I 7 )VHV VOLTAGE=15V 1_C3276 1 I I 74 s TBT A D2R C P<1> TB+ AUXIO_EN TBTDP AUXIO EN am»
201 =
C3285* 1 C3286 1 C3211 0.47UF CeRmoxsRa1 DP_PD| § TBT A _DP_PWRDN am =
1 1 ]
sz#né C031201,0 C%I?’TZI]?SL 0.10F —— —— 10UF R DP TBTPA AUXCH C N C3230 | 2 74 DP_TBTPA AUXCH N 1 |laux-
108 10% eV, , 6.3v A 74 3BTy 0.1UF ,‘(2; cerat 74 DP_TBTPA_AUXCH_P 2 |aux+ (1pu) AUXTO-| 23 TBT A _D2R1_AUXDDC_N 26 74
25v CD3211A0RGPR XSR-CERM CERM-XSR X5R 4z DP_TBTPA_AUXCH C P 0201
XSR-CERM 2 QFN 0201 0402 402 74 3BTy Cc3231 (1pp) AUXIO+| 22 TBT A D2R1 _AUXDDC_P 26 74
0v 1ev
16 [gnmavy FauLTz| 4 0.1UF xs; ~camt 2s¢gTy- DB TBTPA DDC DATA 4_|ppc_paT TBT: RX_1
20 [T)—DB_TBTPA_DDC_CLK s_|pbpc_crk
61 60 27 10 [T S4_PWR_EN 5 lEN ISET V3P3| 8 es TBTAPWRSW_ISET V3P3 —
25 23 (I)—LBL A HV EN 11 lnv_EN ISET_S0[ 10 6s | TBTAPWRSW ISET SO 2> (UM IBL A CONFIG1 BUF 16 |ca DETOUT CA DET| 18 TBT A CONFIG1 RC 26
F_L 17 9 TBTAPWRSW_ISE C3232
o1 as 27 (IEy—EBM SLE S3 BU SO ISBT_S = 51 ISED 53 74 23 (IT)—DB_TBTPA ML C P<1> Sor eIV 74 DP_TBTPA ML, _P<1> 11 |pp+ —_—
TBTHV:P15V TBTHV:P15V -22UF XSR 0201 To
GND THRM . A A 74 25 (T¥)—DB_TBTPA ML C N<1> c3233 74 DP_TBTPA ML_N<1> Dp— 15 D A LEX ML P<l>
—
EAD 12vs see R3210 R3211 R3212 L-----{ FT——;gr——J DEMLO+ 2 74
bl B B 1 I IS ) 22. 5K 22 6K 36 5K 0.22UF XsR 0201 1 DPMLO-| 2° _DP_ A LSX MI, N<1> 26 74
b below D LBT_A_LSTX LSTX (120) TBT: LSX A R2P/P2R (P/N
llzow llzow llzow BT A LSRX 3 |LSRY (xom : A ] ( )
201, L 201 , 201
TBTAPWRSW_ISET. R >
= MRSW LSZT 83 <RV3P3 B s DP_TBTPA_ HPD 12 |lgpDOUT HPD| 17 TBT A_HPD 26
TBTAPWRSW_ISET SO_R
TBTHV:P15V TBTHV:P15V . ) GND_THMPAD
3213 R3214 Single-fault protection T .
R : S S
re R’ HV
25 6k 226 quires two R’s per
1% ISET_Sx with CD3210.
1/200 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 FTLM,1/20W,17.8K,1,0201,8MD, LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,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 Y L2 PP3V3RHV S4 TBTAPWR F
. WIN LINE WIDTH=0.38 MM
MIN NECK WIDTH=0.20 MM
NECK | TBTACONN 1 C
€3200 * TR R3201 S WS TE T
0.01UF —— N_NECK_WIDTH=0.20 MM GND_VOID=TRUE
QLU = 12 VOLTAGE=18.9V
108 TBTACONN 20 RC 1 2 (0-18.9V) C3205
2
x7R-cER [ % 0.01UF
= MF 25V 2
0.01UF KoR-Coo GND_VOID=TRUE
GND_VOID=TRUE T CRITICAL (Both C’s)
2 X7R-cERM C3270 L2
(Both C’s) 0402 ; i i i
o v L_TBT A R2D_C_P<0>
Cc3274 1|2 5 TBT Dir PP Dbir DP Dir TBT Dir . ., rBT A R2D P<0> 0.220r 1235 &3 BT A RoD C N<Os ) 23 o0 7
<0> TBT A D2R P<0> L o -
e oo iii i ﬁzi §<g> 0.470r 1! Cernonins I e TBT A D2R z N<g> - pal J— = =—— - 1BT 2 R2D H=0» 3271 | io 6.3 ame e
74 68 = &= v 6.3V
e 1L_C3275 | |2 I o= o= - TBT: TX_0 RIS
208 v 201 GND_VOID=TRUE GND_VOID=TRUE
o.a7ur 11208 - \ o TBT: RX_O SHIELD PINS T N 38 T P— e —
R3291;1( 1}3295 3200 NN NECK WIDTH=0 .30 Mht GND_vOTD=TRUE one e
VOLTAGE=18.9V
5% 5% MDP-J44 (0-18.9V) C3206 * 3730170 1}73021(71
2
Ve o B2 F-RT-TH GNDO o |B1 0.01UF 54 54
201, L %01 Be [ O HED o153 108 2om 20m
- _ O CONFIG1 ML_LANEOP o xorocls 2 i 5
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE B6 ML LANEON BS 0201 2 2
O CONFIG2 - [e;
B Cc3278 1] ]2 28 15 enp2 GND1 o B7 <
74 25 (TW)—DB_TBTPA ML C P<3> 0.220r 1200 3 1 74 DP_TBTPA ML_P<3> -— - B10 | § \r rawpsp ML LANELP | B9 - - DP_A LSX ML P<1> 26 74
- X5R 1 2 B12 - B1l DP_A LSX ML N<1>
74 25 [T)—DE_TBTPA ML C N<3> . 3279 s ; 74 DP_TBTPA ML_N<3> o Py - 22 O MIL_LANE3N MLﬁLAI(\;T[E\]I;I; o = - - S| N 26 74
6.3
0.22UF ”ig; 44 TBT: Unused B16 O GND4 o B15 TBT: LSX_R2P/P2R (P/N)
ois O aux_cup  ML_LANE2P o o7
1 1
R3279 R3278 O AUX_CHN ML_LANE2N o
470K 470K B20 | 5 pp pur RETURN | B19
s ]
17200 PORT B GND_VOID=TRUE
Both C’
200 SHIELD PINS J C3272 ( 0‘1: ”CZS)
v L_TBT_A_R2D_C_P<1> an
3343337 TBT A R2D_P<1> 0.20r 11Ti5 531 TBT A R2D_C_N<1> oo
= = J4 68 2 1 2 mzz e8 7
L TBT A R2D N<1> #—B_| |—'
L - -t 0.22UF [T
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 st st
- 1/200 1/200
26 _TBT_A HPD o uE uF
, 201 , 201
26 _TBT A CONFIG1l RC 103202 DP Source must pull
S TBT A CONFIG2 RC _ 0.01UF down HPD input with )
< 108 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 3295 R3241 4
1M 1M N R 100K . -
5% 5% 330]1:1: e — ?03‘°PF 5% = Sink HPD range:
1/200 1/200 108 108 1/200 .
uF uE X7R-Cho 2 ER - ue High: 2.0 - 5.0V
201 201
A 2 2 0201 0201 2 Low: 0 — 0.8V
m J44 SYNC _DATE=08/12/2013
————
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7

29 24

18
77

17
8

16
o5

3.3V/HV Power MUX
V3P3 must be S4 to support
wake from Thunderbolt devices.
27 _PP3V3_S4_ TBTBPWR
15 13 11 8 _PP3V3 S5
61 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-TANT 2 XSR-CERM EP3V3 §4_TBTBPUR 2 GND_VOID=TRUE 0201 CRITICAL
CASE-B2-SM 0201 iy U3320 D
19 v3p3out 18 (Both C’s) L CBTLOS024
PP15V_TBT L2t )V3P3 12 TBT B D2R N<1> C3377 e 201 HVQFN24-COMBO
65 26 25 1 OU’I( ] T4 es 0.a70r 112 onxon1® 74 s TBT B D2R C N<1> 7_|rB- TB_ENA| 15 TBT B _CIO SEL am =
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 1 C3311 0.47UF CeRmoxsRa1 DP_PD| § TBT_B_DP_PWRDN am =
1 1 ]
€3315 €3310 CRITICAL 0.1UF —— —— 10UF R C3330 | 2 74 DP_TBTPB_AUXCH N 1 |laux-
4.70F 05t U v T T, 2% T, % 74 23Ery—DE TBIEB AUXCH C N R 2 23 TBT_B_D2R1_AUXDDC
10 CcD3211A0RGPR KsR-Choy 2 2 &3 er 2 237 . Db TBIPB AUXCH G B 0.1UF KoR-cER 71 DP_TBTPB_AUXCH_P AUX+ (1pU) AUXIO- N 27 74
XSR-CERM 2 QFN 0201 0402 402 74 3BTy C3331 (1pp) AUXIO+| 22 TBT B D2R1 _AUXDDC_P 27 70
o 6’
16 [gnmavy FauLTz| 4 0.1UF xs; CE;MV 2s¢gTy- DB TBTPB DDC DATA 4_|ppc_paT TBT: RX_1
20 (T)—DB_TBTPB_DDC_CLK s_|pbpc_crk
61 60 26 10 [T S4_PWR_EN 5 lEN ISET V3P3| 8 es TBTBPWRSW_ISET V3P3 —
25 23 () LBL B HV EN 11 lnv_EN ISET_so[ 10 TBTBPWRSW_ISET SO 23 (gUTIBL B CONFIG1 BUF 16_|cA_DETOUT CA_DET| 1® _TBT B CONFIG1 RC 2
PM_SLP. BUF_L 17 9 TBTBPWRSW_ISE! C3332
61 4 26 [T s 53 BUI SO ISBT_S = 51 ISED 53 74 23 (OT)—DB_TBTPB ML C P<1> Sor eIV 74 DP_TBTPB_MIL_P<1> 11 |pp+ —_—
TBTHV:P15V TBTHV:P15V -22UF XSR 0201 To
GND THRM 74 25 (T¥)—DB_TBTPB ML C N<1> 74 DP_TBTPB_ML_N<1> Dp-
rI————~ PAD 1 1 1 12 C3333 DPMLO+| 19 DP B LSX ML P<1> P
12v: See R3310 R3311 R33 ST
il I Il i I = N 22. SK 22 6K 36 5K 0.22UF X5R 0201 DPMLO-| 2° DP_B LSX MI_N<1> 27 74
Bl below > OD—IBL B LSTX o TBT: LSX_A_R2P/P2R (P/N
llzow llzow llzow BT B LSRX 5 ISRy (oo, : A (P/N)
201 201 201
TBTBPWRSW_ISET. R >
S3 <RV3P3 > (OUTDE_TBTEB HED 12_|HPpOUT 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
R’ HV
25 6% 226k requires two R’s per
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 FTLM,1/20W,17.8K,1,0201,8MD, LF R3310,R3313 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,8MD, LF R3311,R3314 TBTHV:P12V CRITICAL
Thunderbolt Connector B
Nominal Min Max L3300
THVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
1 Y L2 PP3V3RHV S4 TBTBPWR F
. WIN LINE WIDTH=0.38 MM
MIN NECK WIDTH=0.20 MM
_NECK ] TBTBCONN_1 C
€3300 * TR R3301 et WTEes T T
0.01UF —— NECK WIDTH=0.20 MM GND_VOID=TRUE
.01UF — 12 VOLTAGE=16.9V
108 TBTBCONN_20_RC 1 2 (0-18.9V) C3305
X7R-CERM 2 0.01UF h—
04 10%
25v
0.01UF KoR-Coo GND_VOID=TRUE
GND_VOID=TRUE T CRITICAL (Both C’s)
2 X7R-cERM C3370 L2
(Both C’s) 0402 i i i
o v L_TBT B R2D_C_P<0>
Cc3374 1|2 TBT Dir PP Dbir DP Dir TBT Dir . ., rBT B R2D P<0> 0.220r 1235 &3 BT B RoD C N<Os ) 23 o0 7
o= =
74 o0 2> (OOM—LBL B D2R P<0> 0.a7vr | 1205, 30 20 1 o IBL B DR C P<0> = o= J_ Pl & 7165 TBT B _R2D N<0> C3371 | |2 ) 23 o8 74
TBT B D2R_N<0> TBT B D2R_C_N<0> = - 208 6.3V
74 68 23 . C3375 1Lz | 74 68 = = TBT: TX_O o.220r 1125 7
2 201 GND_VOID=TRUE GND_VOID=TRUE
0.a7ur 1205, 50, - | e TBT: RX_O SHIELD PINS IBIBCONN T C N> voTD-TRUE oND_voTD=TRUE
WIN LINE WIDTH= o = =
R3394 R3395 J3200 SN NECK_WIDTH-0 50 M Gnp_vorp-rRUE e e
1K 1K VOLTAGE=18.9V 1 R3370 R3371
5% 5% MDP-J44 (0-18.9V) C3306
17200 1/200 0.01UF 470K 470K
M M B2 | 5 gpp F-RT-TH GNDO o |AL R 5% 5%
201, , 201 ad a3 108 1/200 1/200
O CONFIGL ML_LANEOP 0, XSR-CERM 2 ue uF
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 26 a5 CeRy , 201 , 201
o O conFIG2 ML_LANEON o o B
Al GND1 S
C3378 e A10 O cnp2 o A9 LSX_ML_P<1>
74 25 (TW)—DP_TBTPB ML C P<3> 02200 11200 60 1 74 DP_TBTPB_ML_P<3> P - O ML LaNE3p ML_LANELP o - - DP_B 27 74
. *5R B Al2 - All
74 25 [T)—DE_TBTPB ML C N<3> . 3379 s ; 74 DP_TBTPB_ML_N<3> . G - 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 A16 Al5 TBT: LSX_R2P/P2R (P/N)
s O aux_chHp  ML_LANE2P o o
1 1 A
R3379 R3378 ™ O AUX CHN ML_LANE2N o o
A - A
470K 470K O DP_PWR RETURN o
17200 PORT A GND_VOID=TRUE
uF
Both C”
200 SHIELD PINS J C3372 ( 0‘1: ||CZS)
EEE Y 0.220r 11207 g3 LIBLB R2D_C_P<1> Peuu BRR
% 7 o @ 7¢ 68 TBT B R2D P<1> TBT B R2D_C_N<1> 23 68 74
- - 20 E<) e an
£ 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 uE uF
, 201 , 201
27 _TBT B _CONFIG1l RC 103302 DP Source must pull
\ Um1BT B CONFIG2 RC _ 0.01UF down HPD input with )
i greater than or equal 470k R’s for ESD protection
. . R 2 )é?;;csm to 100K (DPvl.la). on AC-coupled signals.
R3352 R3351 ©3394 ! 1 C3395 R3341 =
1M 1M N R 100K . -
5% 5% 330]1:1: e — ?03‘°PF 5% = Sink HPD range:
17200 1/200 198 198 1/200 X
uF e CrRecioy 2 PR a— e High: 2.0 - 5.0V
201, 2201 0201 0201 2201 Low: 0 — 0.8V A
) : m J44 SYNC _DATE=08/12/2013
————
Thunderbolt Connector B
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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
5201

R3454

2.2K

1%
1/20w

ME
2201

DDC Pull-Ups

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

DP++ spec violation, should remove!

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

b 1.C3480
1 0.1UF
R3485 3 — %
Tov
1005195 > 2 Ceru
1/20W 402
o U3400
201, TS3DS10224
26 {ENA oFN
CRITICAL
26 (5OT}—DB_TBTPA CLK 1| INA+ ouTAL+| 2%
26(ETy—DE_TBTPA DATA 2 | INA- ouTAl-| ?
OUTAO+| 18 DP_TBTSNK1 DDC_CLK am s
ouTao-| 7 DP_TBTSNK1 DDC DATA D«
1% |sar SAof 15
20 [ ENB
DP_TBTPB CLK 3 | INB+ OUTB1+| ©
DP_TBTPB DATA 4 | INB- ouTB1-| 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|G e

> D TBT_DDC_XBAR_EN_TL

-

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

TBTBST_ PWREN_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
—————
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DDC Crossbar
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PCIe Wake Muxing

s6 27 26 18 17 16 15 13 1 s _PP3V3_ S5
mrsny,
SEL | OUTPUT
L PCIE_WAKE L (BO) _—
1 1 g— g
1380%6 1 C(??l%g L ° H AP_SO0IX WAKE_L (B1)
10% vcc
?%ow CERME)‘(_S,X 2 CRITICAL
L5601 0201 U3560 s|6& AP_SOIX WAKE SEL vm.
= NC7SB3157P6XG
SC70
VER-3 B0l 3 PCIE_WAKE_L goD 15 51 7
e _¢AP_PCIE_WAKE_L 4 si1[1 AP SOIX WAKRE L o i+
GND
2
NOSTUFF
= R3360
1 2
5% C
1/20w
MF
0201

BLUETOOTH

w 1 C3510
o 1UF SMC_PME_S4_WAKE_L 34 36 38

68 65 64 63 60 42 38 37 34 13 _PP3V3 S4

VDD —_— %
103, NO_XNET_CONNECTION-TRUE
U3510 2 Ciru-xsr
USB3740 0201 3292518
DMN D2LFB
DEN DP_7 u USB_BT P < BI > 14 71 DFN1006H4-3
CRITICAL SYM_VER_2
pM_2| 7 USB_BT_N -
s USB_BT_CONN_P 10 | pp — <D v
DP_1| 25
e USB_BT_CONN_N 5 | pm - Ne '
pM_1| L BT_WAKE
OE*(h3 o i . B
R3512
4 PM_SLP_S4 L 13 18 36 61 63 15K
SIGNAL_MODEL=BT_MUX < 1%
- - GND 1/20%
- SEL | OUTPUT s
, 201
L BT_WAKE (1)
H USB_BT (2) 4

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

WIRELESS SUPPORT
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OOB Isolation

65 a1 30 _PP3V3 SOSW SSD

303 S0 BYPASS=U3710:5 mm
s 65 64 52 61 50 PP3V3_| R
pruBiiiilii————————— c371s
10%
, lov
PLACE NEAR=33700.1+3mm KsnocuRm
CRITICAL CRITICAL 1
L3700 rawvcicos (| -
FERR-26-OHM-6A soT89l 2 SMC_OOB1 R2D L am s
s 41 30 _PP3V3 SOSW_SSD o | | | B PP3V3 SOSW_SSD_FLT ‘43710
x| MIN LINE WIDTH=O.6mm 08 A
MIN NECK WIDTH=0.15mn .
1 VOLTAGE=3.3v
€3701 1 €3702 T
0.1UF 0.1UF
10% 1 1
15 R3701*| R3700 e
145044
xoR-cemn 51450449 100K 100K =
CRITICAL 1% 1%
PLACE_NEAR=13700- PLACE_NEAR=L3700.1:lmm 17200 17200
= J3700 201, 201 3474841 12 12 41 PP3V3 SO
SSD-GS3 ? REE R
lGND_voID F-RT-SM  Gnp_vorp
e ol BYPASS=U3711:5 mm
1
2lo 52 SMC_OOB1_R2D_CONN_L ng{,g 1
2lo o2 SMC_0O0B1 D2R CONN L 198
4 XSR-CERM 2
O — 0201
5 0o O 50 SSD_PCIE_SEL_L @ 16 CRITICAL
‘lo o 49 SSD_DEVSLP s - s 74LvC1G08
wran i BEE iy _eeavaso 1o ot SMC PWRFAIL WARN L am > : N
SSD_RESET CONN L tlo ot SSD_PWR_EN I o5 30 0 61 U371l P SMC_OOB1 D2R L oo 2
NC_SSD_MFG_RSVD °1o L ! 08
n
70 60 12 [Ty BCIE SSD R2D C N<3» C3710 1| |2 enp vorp=rrue 1G5 ot CS "
0.1ur | [ 0% 16V xsmecmmx 0201 ] |, . PCIE SSD _R2D N<3> oo 13 | 5 o |45 mos | PCIE SSD D2R N<3> oo 22 60 70
70 66 12 (T¥y—BCIE_SSD_R2D C_P<3> c3711 1 | |2 cnp vorp=rrue 70 68 PCIE_SSD_R2D_P<3> rroe 12 | 5 o | %4 mrop | PCIE_SSD D2R_P<3> oD 12 60 70 NC
0.1UF | [10s 16v  xsr-cErM 0201 13 43 =
: O O
70 65 12 [T PCIE SSD R2D C N<2> C3712 1| |.2_owp vorp=rrue 70 68 PCIE SSD R2D N<2> moe_ 14 | 5 o 42 rup PCIE SSD D2R N<2> 00, QU SMC_PWRFAIL_WARN_L:
0.1uF || 10% 16V XSR-CERM o201 20 s PCIE SSD_R2D P<2> e 15 | 5 o 14 mos | PCTE SSD D2R P<2> oD 2 0 70 There is 10k pullup on the SSD, its OPEN drain on SMC.
70 60 12 [TWy—BCIE_SSD R2D C P<2> c3713 1| |.2_owp vorp=rrue LLH D
P | XSR-CERM 0201
70 o8 12 (TTy—BCIE SSD R2D C N<1> c3714 1 | |2 cnp vorp=rrue L PN I
0.1ur Il 2 e 9201 ] |, & PCIE SSD_R2D_N<1> oo 38 | 5 o |9 meos | PCIE SSD D2R N<1> oD 12 e 7o
70 65 12 [T PCIE SSD R2D C P<1> C3715 1 || 2 cnp vorp=rrue 70 68 PCIE SSD R2D P<1> o 10 | o 37 rrue PCIE SSD D2R P<1> o 12 66 70
0.10r | 0% 1ev wom-ceRy 5201 > %
. O O
70 65 12 [T PCIE SSD R2D C N<0> C3716 1| |2 onp vorp=rrue 70 68 PCIE SSD R2D N<0> roe 21 | o 35 rrup PCIE SSD D2R N<0> Ty 12 58 70
0.1ur | [ 0% eV xsmecmmx o201 70 6 PCIE_SSD_R2D_P<0> oo 22 | 5 o |3 mos | PCIE SSD D2R P<0> oD 12 <0 7o
70 60 12 [TTy—BCIE_SSD R2D C P<0> c3717 1| |.2_onp vorp=rue 315 ol
0.1up | [10% 1ev wsm-cemd o201 SSD_CLKREQ CONN_L L
25 32
=12 9T PCIE CLK100M SSD N
O O Yo RERTID
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 o2 PCIE CLK100M SSD P Veus JURIRL
P T
g ol
55 O C 60
Supervisor & CLKREQ# Isolation se 1o oder
57 62
Delay = 55ms - O O .-
O O
PP3V42 G3H s
PP3V3_SOSW_SSD 30 a1 6 Gles g TR s e l
. | E CRITICAL ' C3740 =
R3740 R3741 7DD
100K 232K .
o W 40 . Gumstick3 Connector
17200 17200 0201
e ue SLG4APO016V
2 2 TDFN
P3V3SSD_VMON SE
SSD_RESET I, am s
SSD_PWR_EN @ 15 30 60 61
SSD_CLKREQ L @n
'R3742
100K
18
17200 .
E
, 201
W J44 SYNC DATE=08/12/2013
———

SSD Connector
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PP1V8 CAM ., 5,
L3902
p - NQSTUEF NQSTUEF NQSTUFF
BYPASS=U3900.K13:2.5amy L OUH 1. 6A-55MOHM 1R3S9E]‘)0 1R39E]‘32 1R39?‘34
75 32 u PP1V35 CAM 1 2 P1V35_CAM SRVLXD_PHASE ,, 100K 100K 100K
ﬂ%’rﬁ}:@%‘%%gggfg'g% 1008 ??20W ??20(1\1 ?%20‘”
VOLTAGE=1-35V = 3906 21 C3922 C3923 C3924 C3912 C3913 PLACE_NEAR=U3900.K13:4MM HE i Iy
339 1 - 2201 2201 2201
(YYY) )%(5§ 2 éﬁéﬁ_xm % §V (%:m%u‘g XS5R |2 20% 2 2R’ ¢CAM_RAMCEG2 3
—NT_TFD_G_PMPIIVSIS DDR CLK o 2 0201-1 0201 §301-1 402 2 _PP1VE _CAM CAM_RAMCFG1 3
MIN ] NECKWIDTH 0.2MM 0402
¢ ¢ CAM_RAMCFGO
U3900 VOLTAGE=I.35V 1(531900 J__ 1R3920 31
BCM15700 s UF - . GND_CAM_PVSSD 100K N N N
FBGA 0%y H R3931 R3933 R3935
- svM 3 oF 3 ? gEhy-xer »}Zi"w 330K 330K 330K D
CRITICAL L3903 3920w 3920w 3920w
N§ Ad 220-OHM-1.4A
e | JuTPT_AcND - = O . ,201 5201 ,201
- 1 2
OMIT TABLE  |[c, PPOV675 CAM VREE, ... |0603| L2 o PPI1V2 CAM XTALPCIEVDD ., » T2C_CAM SMBDBG _DAT ., .3901
c10 - s R 13930 [ €3931 hs 1.0un-1" 6A-55M0mM
c7_|)pcIE_GND N4 VOLTAGE=0. 675V 1C3927 %IO%OUF 10UF .. PP1V2 CAM 1YY Y L2 P1v2_ CAM SRVLXC_PHASE .,
0.1UF -3V 1008
G14 &5 19%¢ LoXSR 1C3970 [1C3971 |1C3972 [1C3973 [1C3974 |1C3975 1C3914 1C3915 PLACE NEAR=U3900.M13:4MM
DDR_VDDIO_CK| 2 CERM-X5R 0.1UF 1000PF 0.1UF 1000PF 0.1UF 0.1UF UF UF -
M12 |)PMU_AVSS 0201 L3904 193y 193 %%, 18% 203, 20%, PLACE_NEAR=U3900.M13:2.54MM
DDR VREF O| NS 220-OHM-1.4A 2 GERM-XSR 2 X7R7CERM 2 CERN-XSR 2 X7R7CERM 2 CERM-XSR 2 CERN-XSR 2 }:3121 3R —
., GND_CAM PVSSC, N13 - § E 2 . ‘ . ¢ 1
P14 PCIE vDD1P2|C8 PP1V2 CAM PCIE VDD_FLT 0603 - _ ]
P15 | [SR_PVssC - MIN LINE WIDTH=0. 1C3932|:1C3933 BRSSO i35 908 ke : 2 A e RS S=03900 Lo 2. 54MM = s GND_CAM_PVSSCq
| MIN NECK WIDTH=0.2MM 1.0UF 10UF BYPASS=U3900.F9:2.54MM BYPASS=U3900.L9:2.54MM
R15 PCIE_PVDD1P2|D9 ) 2%y %%
2 X5R 2 CERM-XS5R
PP1V2 CAM PCIE PVDD_FLT 0201-1 0402-1
,, .GND_CAM_PVSSD, K15 DDR_AvVDD1P8|IL MIN TiNE WI 1 U3900
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| ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA |
| R4801 22 CLKIN .. e |
| 1. _USB_TPAD_P 1,\}\‘}\/2 . USB_TPAD_R_P TP_P7_7 | WZJ“ SN DATE 08 12200
| Wort . (PP3V3 _S3 Psod) | KEYBOARD/TRACKPAD (1 OF 2)
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o0 a0 3 gur—SMC_SENSOR_PWR _EN g D10 /pN3/FANOTACH2 D7 enpa([E3 |
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SMC Reset "Button", Supervisor & AVREF Supply
R5127 70 52 2 o gry—CPU_PROCHOT L
£% PP3v42 G3H 1A PN 2 PP3V42_G3H_SMC_SPVSR
%4 =
o2 5 NOSTUFF ggg?ﬁéggﬁ%g‘;mg B s .E| 05159
ME-LF 1 12 =3 1 1 DMN5L06VK-7
55 (4:,0.57UF7 C547%% 1 > | sor-563 SMC12 PECI Support
S 80k 23% —‘
X5R NP0-COG-CERM Yy PP1VO05_S0 £'5°%1%%s 16
402 0201 s " g|2 17737 53 57 60
42 a1 10 38 37 36 _GND_SMC_AVSS PLACE NEAR-Q5159.6:5uM 1
s e s 9736 gy 30 3y -PEIVA2_GIH r 1 SMC_PROCHOT e CRISTE%L
= D3
- " R51 pMN32D2LFB4 | D
Desktops: 5V Cc5120 = e 1050K0 0 DFN1006H4-3 | |k
Mobiles: 3.42V 0.47UF —— 5 SYM_VER_2
TR == U5110 &Zzow 75 1s oy PM_THRMTRIP L H
CERMCXEY 2 VREF-3.3V-VDET-3. 0V 2201
402 DFN 2
5 SMC_TPAD_RST L 6JMR1* (TPU3N0503049 RESET*p2 SMC_RESET L BT 3¢ 55 15 52 65 31 95159
65 3736 34 SMC_ONOFF_L TdMr2* (1PU) | DMNSLO6VK-7 o 56
36 68 s
SMC_MANUAL_RST L 4 8
PEEAY CRITICAL o " - !
IOMI;O 1 GND PAD 7 s G5 ?;_:)015 1
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9 G 1L " 7| €51251 Jaou
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2603 0201 X5R-CERM 2
SILK_PART=SMC_RST 0402-1 B -
PLACE_SIDE-BOTTOM GND_sMC _AvVSS 36 37 38 40 41 42
= ; CPU_THRMTRIP_3V3
MR1* and MR2* must both be low to cause manual reset. ggggg%imlwrﬁ 0.1 mm e
Used on mobiles to support SMC reset via keyboard. CRITICAL
NOTE: Internal pull-ups are to VIN, not V+. Q5158 R5134
MMBT3904LP-7 70 36 CPU_PEQIL 1 2 CPU_PECI .
" " 52 51 37 3¢ _SMC_BC_ACOK = SMC_BC_ACOK 3637 51 8 904LP-7 o A R g
Debug Power "Buttons BASETIRU ° LCn134 MEm From/To CPU/PCH
15 37 72 47PF 201

34 36 37 68 %,
~ 54,
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0201

PLACE_NEAR=Q5150.2:5MM

PP3V42_ G3H

5145 39 38 37 36

3433 30 17
#aHRY
SMC CrYStal Circuit 65 65 64 63 60 42 35 30 29 19 _PP3V3_S4
SMC USB Clock require these crystal - ﬁ 2’% 2’? 2’% 2; §; PP3V3 SO
values:5,6,8,10,12,16,18,20,24,25 MHz
7 562510 SMC_PME_S4 DARK I R5167 100K 1 2
SMC_DP_HPD_L R5 100K , o o 1720w MF 201
R5110 SMC_DP_HD L IS NOT USED ANY MORE a6 NN 551770 WF 20T
. sMc_xTarL 15 3% SMC_XTAL_R o 2 0 v0 _BNC_ONOFF L R5170 10K 1 A2 —
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o Y5110 o TSMC_LID RS 171 100K 1 \\\/z 5F 17207 w20
0 3.2X2 . 5MM-SM 65 as 3¢ SMC_TX T, R5173 10K 1 5 5% 17200 WF 201
12.000MHZ-30PPM-10PF-85C R5174 NV 55 1770w w201
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f{B0-COG-CERM {B0-COG-CERM 605753 37 17 16 1511 8 6 __ R5180 10K 1 , 5% 1720W MF 201
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1
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= PLACE_NEAR=U0500.AE6:5 . lmm W MF I‘%IFZDW . SMS INT L R5193 10K 1/\/\/\/2 5 1720w MF 20T
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36
4+ s _CPU_THRMTRIP_3V3 R5117 100K LAAAZ
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100K 6 45
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MF 4
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27
1/20w
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—
1 56 56 __SMC_PM_G2_EN R5198 100K 1 2
5 1» _SMC_ADAPTER_EN R5185 10K p 5% 1720W MF 201
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12 26 25 24 1» _SMC_DELAYED PWRGD R5191100K 1 2
5 1720w MF 20T
1 3 _SMC_S4_WAKESRC _E R5190100K 1
- - 5% 1/20W MF 201

SYNC _DATE=08/12/2013 A
—————
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38

R5§30
SMC_PCH_SUSWARN_L 1 2 PCH_SUSWARN_L
*¢ CID—HAREBASE=TRUE ’\/\%/\/ oD
150w
MF
0201
36 36 34 29 (IR SMC_PME_S4 WAKE_L
R5231
36 PCH ACK_L 1 2 PCH ACK L 13 38 36 34 29
MAKE_BASE=TRUE = 4 - - B B
1750w
MF
0201
— SMC_SENSOR_PWR_EN 36 38 40 60
60 40 38 36 _OMC _SENSOR_PWR_EN I SMC__SENSOR_PWR_EN 36 38 40 60
MAKE, EASE—TR E
63 38 36 _OMC_WIFT PWR_EN — SMC WIFI PWR_EN 36 38 63
MAKE_BASE=TRUE —
38 36
38 36
38 36
Top Block Swap
PP3V3_S0 §218918°15%12717 10 24 28 30 37
I I I A I P T S

SMC12 ADC Assignments

se@Um—SMC_CPU_HI_ISENSE — M%CBSS%(E HI_ISENSE am
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 e
U} SMC_DCIN VSENSE — MC DCI ENSE
> = = — MAKE_BASE=TRUE >
25 GO} SMC_BMON_DISCRETE_ISENSIBMC BMON DISCRETE ISENSE -
— MAKE
1 SMC_CPU_ISENSE — M%CB_ESI];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
1 oun—SMC_DDR_ISENSE — M%n(ac DDR ISENSE am
36 SMC_LCDBKLT_ISENSE SMC LCDBKLT ISENSE 36
@ —— MAKE ] BASE=TRUE @
woum—SMC_ADC11_PD — M%CBT{;SI%C%Rl PD 6 2
wun—SMC_ADC12_ PD — M§KN§3CB£DC12 PD 26 2
2 oOM}—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 6 2
35001} SMC_PP5VS0_ISENSE = SMC&I}’EEIVRSO ISENSE am s
36 SMC_CPUDDR_ISENSE SMC_CPUDDR__ISENSE 36
@ —_— MAKE75§§E=TRUE m
2O} SMC_PCH_ISENSE — M§KMEC PCH 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 U} 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 3 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,
— — —  — — — — WVAKE 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, 26 38
— MAKE_BASE=TRUE  NO_TEST=TRUE
36 3¢ NC_SMC_T101_COM 1 — NC SMC T101 COM 1 36 38
— — = — 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‘?‘iBLEsg PP3V42 G3H e s
J5250
CPUHYS HALL-EFFECT-SENSOR-MLB-D1
SM
R5217 1 g R5250
“ SMC_CPUHI_COMP_ALERT L 100, Nex21o ot Sse
o0 - SMC_LID_R LAAAZ— SMC LID ...,
Y -
I{EPW 3 O O ° 1;¥%w
o) 4 5 ME-LF 1C5250
NC X0 O4>XNC 505 5 Go1ur
BMONHYS 2 ig‘é_cmm
0402
R5213
d SMC_BMON_COMP_ALERT_ L 1 100, 1
%
IPZDW =1
MF
201
R-?golG PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
[D—CPUTHMSNS_THM_L 1 2
Y CPUTHRM_THRM: SMC 677-0912 1 SUBASSY,PCBA HALL EFFECT,J44 J5250 CRITICAL
1/20
5y R?%“ 639-4502 (J44 HALL EFFECT BOARD) REPORTS TO 677-0912
- PUTHMSNS ALERT L 1 2 CPUTHRM_ALRT : SMC
;3%
1/20W
rsz0 M
D IBTTHMSNS_THM_L LAAA TBTTHRM_THRM : SMC
%
141’2F0w Specify one of these BOM GROUPS.
' mszp0
< IBTTHMSNS ALERT L LAAA,2—¢ TBTTHRM_ ALRT:SMC BOM GROUP BOM 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.
3245393 37 36 g1 3 30 3y PE3VA2_G3H BOM GROUP BOM OPTIONS
1R5232 TBTTHRM: BOTH TBTTHRM THRM:SMC, TBTTHRM_ALRT : SMC
1 %JK TBTTHRM: THRM TBTTHRM THRM:SMC, TBTTHRM_ALRT: PU
égi 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

42 41 40 38 37

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 31 36 38
~ MAKE_BASE-TRUE oD

NOSTUFF

65 61 62 60 42 30 37 20 20 33 _ PP3V3_ 5S4

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

NOSTUFF

0 40 3 35 _SMC_SENSOR_PWR_EN R5294 10K 1 2
/\N\/ 5 1720w MF 20T

SMC_RESET_TL 36 37 45 52 68

NOSTUFF

"SMC Project Support

oy -
ERM
201

GND__SMC_AVSS 36 37 38 40 41 42
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n n . n 11} . " n .

LYNX POINT LP SO "SMBus 0" Connections SMC SMBus "0" S0 Connections SMC SMBus "5" G3H Connections

0 TR EH BN, PP3V3_SO wa BB EHBE N, PP3V3_SO 52 5145 30 97 %6 2 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 Eteon | oo J9510 U5000 238 S 2 Haow o839, U5000 23S e | ISL6259 - U7100
(MASTER) 5,0 1,55 ( P Ox : 0xCD) (MASTER) 245, 96 (MASTER) 5,0 1,5 (Write: 0x12 Read: 0x13)

4 19 16 13 SMBUS _PCH CLK ___SMBUS_PCH_CLK [ 4 02 39 3o SMBUS_SMC_0_S0_SCL __SMBUS_SMC_0_S0_SCL . 5 e 42 o1 30 3 SMBUS_SMC _5_G3_SCL __ SMBUS_SMC_5_G3_SCL . » s
32 4 45 MAKE BASE-TRUE = ERH 3 “MAKE BASE-TRUE— = i 7 7% i MAKE BASE-TRUE = ERIRH D
4 19 16 1s SMBUS _PCH DATA —  SMBUS_PCH_DATA [ 4 02 39 5o SMBUS_SMC_0_SO_SDA __ SMBUS_SMC_0_S0_SDA , 4 e 42 o1 30 3 SMBUS_SMC_5_G3_SDA __  SMBUS_SMC_5_G3_SDA . 5 s
72 4 45 MAKE. BASE-TRUE = ER # “MAKE BASE-TRUE— = % 7% i MAKE BASE-TRUE = BRIRH
J L J I L J I L
VRef DACs Ba';:gesrg
U2200 Battery J
Write: 0x98 Read: 0x99 e ra— (See Table)
( N : ) Battery Manager - (Write: 0x16 Read: 0x17) __ SMBUS SMC 5 G3 SCL
13 1¢ 1§ SMBUS_PCH_CLK — = 383 %
1 ¢ i SMBUS_PCH_DATA — = SMBUS_SMC 5 _G3 SDA 435
| L
_—
Margin Control n n .
U2201 SMC SMBus "3" SO0 Connections
(Write: 0x30 Read: 0x31)
1 1¢ |} SMBUS_PCH_CLK — pndEHEEER, BRIV SO
1318 zé SMBUS_PCH_DATA = Internal DP Safnitng LGD
R5390* 'R5391
. . SMC 30K 20K
Parade T-con - (0x10-0x2F or 0x30-0x4F) Y Y uUs5000 1/2§§§ ;Zzow
XDP Connectors (MASTER) 2012 2201
4 MB M L
J1800 oy SMBUS SMC 3 SC c
[1] 11} .
(MASTER) SMC SMBus "2" S3 Connections EHBUS SNG 2 SDA
39 19 16 11 SMBUS_PCH_CLK p— I
35 33 1¢ 1y SMBUS_PCH_DATA = 65 65 60 42 19 10 15 PP3V3_S3 X29 Temp (on RIO)
) TMP105: J9510
sSMC R5370! IR5371 Trackpad (Write: 0x92 Read: 0x93)
1K 1K J4800 — _SMBUS_SMC_3_SCL I S
Us000 1/20u 20w (Write: 0x90 Read: 0x91) - s
(MASTER) 201, 2201 y : — SMBUS_SMC_3_SDA 26 3 foo
4 30 25 5« SMBUS_SMC_2_S3_SCL — SMBUS_SMC_2_S3_SCL ,, 4 1 I
78 MRKE_ BASE=TRUE" = R
o5 5 3 SMBUS _SMC 2_S3 SDA — SMBUS_SMC_2_S3 SDA s s =
* MAKE_BASE=TRUE ] N TBT & MLB Prox |
EMC1412: U5850
(Write: 0xD8 Read: 0xD9)
— SMBUS_SMC_3_SCL S
— _SMBUS_SMC_3_SDA 2 3
L
n . 11} .

LYNX POINT LP SO "SMLink 0" Connections B

suffEHEEH, ER3V3 SO SMC SMBus "1" S0 Connections

LYNX POINT LP R5310'| |'R5311 By, 2R3V3 S0

8.2K gﬁ'ZK
UOSOO 1/20W 1/20wW .
MF ME 1 1 CPU, Mem, Airflow,
(MASTER) 2012 2201 SMC R5360 R5361 Fixstack Prox
12w SML_PCH_0_CLK 2.0K 2.0%
MARE—BASE=TRUE us5000 1/284 &Zzow EMC1704-02: U5870
72 14 ﬁg{% %CE g DATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99)
RAKEBASESTRUE
' 4o 36 32 13 SMBUS_SMC 1_S0_SCL __ SMBUS_SMC_1_SO0_SCL 7 %, -
76 72 55 43 MAKE_BASE=TR — 39 23 |68
4 36 32 13 SMBUS _SMC 1_SO_SDA — SMBUS_SMC_1_SO_SDA 7 1|,
72 3% & 13 MARE_BASE-TRUE — 35 33038
I| L
n . 11} .
LYNX POINT LP SO "SMLink 1" Connections LS
J4002
(Write: 0x72 Read 0x73)
— SMBUS_SMC_1_SO_SCL ¥,
LYNX POINT LP ) — SMBUS_SMC_1_SO_SDA k|,
Uuo0500 | - A
(Write: 0x88 Read: 0x89) lsch MASTER=J4 4 SYNC DATE=08/12/2013]
15 56 2 1« SMBUS_SMC_1_S0_SCL — .
Z; I : j SMBUS_SMC_1_SO_SDA — SMBus Connectlon
< >
I d} Apple Inc. . SC—NUM D
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PCH 1.05V Current Sense (IC1C) CPU Fixed Current Sense (ICO0C)

Gain: 500x, EDP: 5 A Gain: 219.33x, EDP: 40 A
Rsense: 0.001 (R7640) or Rsense SHORT BYPASS=§EI:\ISSGO — Rsense: 2x of 0.00075 (R7310, R7320), Rsum: 0.000375
Vsense: 5 mV, Range: 6.6 A s eo 4z a1 40 PP3V3 S4SW_SNS o Vsense: 15 mV, Range: 40.12 A
SMC ADC: 19 1C5560 SMC ADC: 06
9 1uF LOADRC: YES R5545
ol — : 77 68 65 64 62 61 30
8% PLACE_NEAR=U5000.H2: 5MM 30 28 20 18 35 2 §3 8% §1 3°_PP3V3_SO0 LOADISNS
5 1 LH2: 4.42 37 46 43 a3 42 ai o 35 38 37 BYPASS=U5540.5:3MM
U55+60 gERu 7 sa CPUVR_ISNS1_P 1 5 LOADISNS 1C5540
R.5 5 6 9 55A25E¥Eégﬁﬁég%gol\] =TRUE CRITICAL 0., 1UF
3
s ISNS_1V05_S0_N e NAZLL o le |mivosso_zour VNRAR o SMC_PCH_ISENSE  gmom e o LOADISNS 0 LOADISNS U5540 2 iy LOADRC : YES D
o PLACE_NEAR=R7640.3:5MM o R5 R5055f12 w| TS1,28133 402 PLACE_NEAR=U5000.B4 : 5MM
o ISNS 1V05 SO P e 500x oty R5565 ) 1C5569 7 s >_CPUVR_ISNS2 P 1 CPUVR_ISNS_p K CPUVR_ISNS R P 1, L _5¢e70-5 = R45§>?f19
PLACE_NEAR=R -desm 20K —— 95,22UF PLACE NEAR=R7320.3: 0.1% A v 4 g 5 36 38
GND 2520w 2 %v NG_XNET_CONNECTION=" e /16w 1/20m 5 y Y
ME ngl LOADISNS 0402 201 1 7
CRITICAL N 2201 R5547 55
PLACE_NEAR=U5000.H2:5MM
LOADISNS NOSTUFF . LOADRC : YES 7 s m>_CPUVR_ISNS1 N 1% A% . cpuvr_1sNs N e O2% .| cPUVR_ TSNS R_N
= = — = -0 = 0.1% 1% =
- LGND SMC AVSS 3637 38 40 41 a2 EBA%EF‘C‘SNE&%%%O% ~TRUE 1716w 1/20w R5544 R5541 2201 LOADRC:YES
LOADISNS R§450248 y ¥ o1 %;}%I; CTT5K, g&%%}t@f%ussm.us PLACE_NEAR=U5000.B4 : 5MM
DDR 1.35V S3 (CPU & Memory) Current Sense (IMOC) | B Ryt R s mill 3 ik LA = GND_SMC_AVSS e
Gain: 100x, EDP: 9 A
Rsense: 0.(')02 (R7450) or XW7450 DDRISNS EBA%EFI&EE%%%‘%O% '?‘RUE 10/»’411_116%w L &OQAIP &%NECTION =TRUE 102 NO_: XNETS}:\]OSNNECTION#I‘RUE
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 . .
402 - Gain: 100x, EDP: 5 A (16.5 W) e 60 iz 0 10 PP3V3_SASW_SNS BYPASS=U5580.3: 5MM
PLACE_NEAR=XW7450.2:10MM U5570 R5579 Rsense: 0.005 (R5580) 1 80
INA214 . .
12 5s NC_ISNS_DDR_S3N _slm- Se70 - our |6 NS_DDR_IOUT 1% R3%  sMc_DDR_ISENSE 2o a0 g;inzsé 2i3mv, Range: 6.6 A g??iF
> NC_ISNS_DDR_S3N 5/ p o DUR_~oLioL  prn . o p—
100x 1/20w ’ 2 = 2:
. 1 DDR P 4 1 1 1 + CERM PLACE_NEAR=U5000.C2: 5MM
* HELSHs £ e T 1;05K575 20 ——g?ZSZZJE 65 30 PP3V3_SO0SW_SSD PLACE_NEAR=U5580.5:10MM U5580 402 R5589
PLACE_NEAR=XW7450.1:10MM 5% - (? 1|3
- o 2o 2 %g%? R‘:(;>50809 ~L1SNS SSD N sl TNB2M4 le |isws _so_ssp_tour 1% 3% _smc ssp_1sensE gD o o
CRITICAL 2201 - 1% 100 %
PLACE_NEAR=U5000.A5: 5MM iw X 1/70w
DDRISNS NOSTUEF DDRRC : YES 10750241 o4, < » ISNS_SSD_P 4 fre rerll_o |'’R5585 7 1C5589
L _L PLACE_NEAR=U5570.6:5MM CRITICAL 0612-2 1 20K 201 _1 0 .22UF
GND SMC AVSS 36 37 38 40 a1 4z PLACE_NEAR=U5580.4:10MM GND ﬁzow _; ?%V
o5 o0 _ugpgPP3V3 _SOSW_SSD_FET J cRITICAL ~ LHE 238,
PLACE_NEAR=U5000.C2:5MM
CPU DDR 1.35V S3 (CPU Only) Current Sense (IMI1C) NOSTUFF -
Gain: 200x, EDP: 2.5 A 1 1 PLACE NEAR=U5580. 61 5MM
Rsense: 0.005 (R5510) or Rsense SHORT LOADISNS - - GND_SMC_AVSS 36 37 38 40 41 a2
Vsense: 12.5 mV, Range: 6.6 A g i PP3V3_S4SW_SNS BYPASS=U5510.3:5MM
SMC ADC: 18 1C5510
o 0 .1UF
] 3 LOADRC:YES
+ 2 Crgm PLACE_NEAR=U5000.H1: 5MM . .
o _.% PLACE_NEAR-US510.5: 10M U5510 a2 3 CPU High Side Current (ICOR) Threshold Alert
113, ISNS_CPUDDR_N INA210 .53 Gl MO0 NOSTUFF
OMIT R5518 = = L5 fIn- SC70  our | & TSNS _CPUDDR_IOUT SM 36 38 Rsense: 0.003 (R5400) C5553 r—
0 200x & 22UF
SROTE RSCRSS iz owi oo TSNS CPUDDR P 4o rerl1 | 'IR5515 Y |icss19 wow 801§ $BR3V3 SO . e
- 2|4 20K 952 2UF CPUHYS
PLACE_NEAR=U5510.4:10MM 5 % 1 20%
- GND 3V C5551 g
iy _.ePPlvasss 0000 | . »}Zﬁ"w #3651 0 1TUF S
2333 5 5 p.o:4
LOADISNS PLACE_NEAR=U5000.H1:5MM 2 C]E]RI‘"II—X5R
CRITICAL T N&%ETEEER=U5510 T LOADRC:YES ;312:1355:05551 . R255%15<3
- = GND__SMC_AVSS 36 37 38 40 41 42 CPUHYS = - CPUHI_COMP_FB 1 /\/\/\/2_‘
. . L CPUHYS
Trip Target on CPU High current: 2.5 A R5554 R5556 CPUHYS 1 Msu
1 Hysteresis Circuit: 294K U5551 ME-LF
12K 402
G3_. 3X0 SE(]))P IfaoJ;l Current Sense (IR3C) et Woow 12K, 2| s mepesair Py
ain: *r P Vth = 0.616 V -> 2.054 A on CPU High current 2201 b5 n
. ° 1/20w 1 CPUHI_COMP_OUT [}
Rsense: 0.005 (R5520) or Rsense SHORT op ssw LOADISNS | 5. cum vtl = 0.771 V -> 2.571 A on CPU High current a8 B
Vsense: 21.5 mV, Range: 1.32 A gy -BR3V3 _S4SW _SNS, Hysteresis Margin = 0.518 A LCPUHI_COMP_VREF 4]
SMC ADC: 14 1C5520 CPUHYS 2
0.1UF .
7 ) o 49y LOADRC: YES 1§£> %25
1% 40 35 + 2 CERM PLACE_NEAR=U5000.B1:5MM i . -4
G _emBR3V3_SO PLACE_NEAR=U5520.5:10MM U5520 w2 {CPUHI_IOUT R cpunys SYMC_CPUHI COMP ALERT L 2
BER ¥61
i 63 61 INA211 2 NOSTUFF
ohere 5|mn- T~ sc70  our |6 | TSNS _PP3V3S0_IOUT 36 38 105552 U5552
500x £ 0.1UF DMN32D2LFB4
It REF|L R5525 ) NOSTUFF _ CPUHYS ; ég{z DN >
20K
PLACE_NEAR=U5520.4:10MM GND ?%20‘“’ §5557 55552 402
5% 5% = 1le
o CRITICAL o~ 2”24151 g2ow g2ow
LOADISNS PLACE_NEAR=U5000.B1:5MM 50501 L0501
L NI%%ETH\IEER=U5520 .6:5MM ORFED a2 BMON_IOUT_D =
= = GND_SMC_AVSS 36 37 38 40 42 42 - - B
NOSTUFF
. A
5V S0 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 -3:
SMC ADC: 17 1C5530
. —— 95 1UF LOADRC: YES
T 5 %ISE]KM PLACE_NEAR=U5000.G1:5MM «© D CPUHI_TOUT
9117 _@uBR5V_S0 PLACE_NEAR=U5530.5: 10MM U5530 402 R5539
wes R5530 |3 ISNS_PP5VS0_N s INA211 s | 1sns ppsvso TouT . SYNC MASTER=J44 Sne Dare=cerizrzer] A
OMIT 9 L_m—;g;WT e PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Power Sensors: Load Side
Short Rsense 0612 suégg 2 ISNS_PP5VS0_P 4 TN+ REF| 1 1R5535 11750008 2 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5569,C5519 LOADRC:NO - T —
- 22
PLACE NEAR=U5530.4:10MM GND ?/IZIEW 0%, 11750008 3 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C€5529,C5539,C5549 LOADRC : NO d} Apple Inc <SCH __NUM>| D
X5R . -
s o0 _‘% CRITICAL Rl 21‘2451 0201 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF Cc5579 DDRRC :NO ® <E4LABEL>
LOADISNS PLACE_NEAR=U5000.G1:5MM
LOADISNS LOADRC:YES NOTICE OF PROPRIETARY PROPERTY:
L | PLACE_ NEAR=U5530.6:5MM <BRANCH>

THE INFORMATION CONTAINED HEREIN IS THE
GND_SMC_AVSS INC.

36 37 38 40 41 42 PROPRIETARY PROPERTY OF APPLE
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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CPU High Side (ICOR) Peak Detection Support
R5660 R5666
30 26 20 13 59 92 §3 §% §1 3°_PP3V3_SO0 1 2 . 1% LSNS chHIGAINzR@P LA PN 2 ISNS_CPUHIGAIN P  mmy a5 77
47 46 44 43 42 41 40 39 38 37 PLACE_NEAR=U5 .6:10MM
1750w . 1o NOSTUFF
M R5662 0561 R5667
1C5660 ey @_Isys_rgs!mm%&_lxv(\’/\/z_
0.1UF ag2ow PLACE_NEAR=U5660.6: 1 Y
0%, 5201 150w
2 8123:131\{1-}(511 R5668 0561
BYPASS=U5660.3:5MM 7 ,ﬂ%‘%ﬁ%ﬁ/\;’zm\/\/&w 4377
1 PLACE_NEAR=U! .6z MM IPZ%OW NOSTUFF D
- 'R5661 0301 R5669
PLACE_NEAR=R5400:10MM %?K e e ISNS HS COMPUTING N1 A QA 2
+ I‘%JFZDW m PLACE_] NEAR=U5660.6: 10MM Vv %V v
CKPLUS_WAIVE=NdifPr_badTerm U5 6 6 0 R5 6 6 5 2 201 I/IZZFOW
INA210 0201
77 42 40 ISNS_HS_COMPUTING_P 5 n- sc70  out L& JSNS_CPUHIGAIN_OUT1 2
CRITICAL In battery discharge scenario negative voltage will be
77 42 a I H MPUTT 4 1 1 1 i ith 1 .
Thunderbolt TBT Current/Voltage Sense (IHSC/VHSC) : —HS_ -~ e 200 Rer R5664 €5665 present on INY/- pins with INA output voltage decreasing
i A 0 from 3.3V with increasing discharge current.
Gain: 200x. EDP: 2.8 A XW5640 NOSTOHE CKPLUS_WAIVE=NdifPr_badTerm GND 3% ow N 29%y
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 PLACE NEAR=XW5640.2:10MM o ue 238,
s . 1 2 ISNS_TBT_ IVIN 1 2 ISNS_TBT_IVOUT 2 i i -
Vsense: 14 mvV, Range: 3.3 X AN\ l NOSTUFF NOSTUFF SEI?ISE+ p%nsAof EMC1704 51nk‘ 10 20\:1A current. ) ) )
SMC AD: 23 PLACE_NEAR=R5640.1:10 MM 1;2%ow 1B L PLACE_NEAR=U5660.6:5MM L This deviation has been designed in our Peak Detection circuit.
Ongl - - - With 10uA sink: 0.125A - 2.1A -> 13mV - 83 mV f—
65 60 42 a1 a0 _PP3V3 S4SW_ SNS TBTISNS With 20uA sink: 0.125A - 2.1A -> 23mV - 92 mV
BYPASS=U5640.3:5MM
1 .
65640 Battery BMON Discrete Current Sense (IPOR) & Threshold Alert
bl 23% PLACE_NEAR=XW5640.2:10MM TBTRC:YES Gain: 50x. EDP: 8 A
. 4 TBT v+ 2 GERM TBTISNS PLACE_NEAR=U5000.A8: 5MM Rsense: 0.005 (R7150)
E = | PLACE_NEAR=U5640.5:10MM U5640 R5647 R5649 Vsense: 50 mV, Range: 13.2 A
1|3 INA210 4.53 SMC AD: 05
R5640 |3 ISNS_TBT_N 5|~ © sc70  our |6 o LISNS_TBT_IOUT 1 2 1 36 38 NOSTUFF
N = MIT 9 T BT P 200x 5 1w C5673
Short Rsense 1y 72 TSNS 4 TN+ REF| 1 ¢ R5645 0551 o s T1S8 s et 62 6130 PP3V3 SO 01. 22[2JF
0612-SHORT ] 7 20K 27 46 a4 43 42 41 40 39 38 37
[ PLACE_NEAR=U5640.4:10MM GND 29200 BMONHYS
i PP3V3_S4 - -4 . F 105671 208,
B 2201 —— 0.1UF X5R
TBTISNS NOSTUEF TBTRC: YES, %%y 0201 C
PLACE_NEAR=U5640.6: 5SMM PLACE_NEAR=U5000.A8:5MM 2 CERM-X5R
L 6201 R5673
GND_SMC_AVSS [ BMONHYS Fonree oo ian BMON_COMP_FB 4 ‘2\/‘5\/‘5’\/—'K2
NHY
LCD Panel Current Sense (ILDC) R5674 BMONHYS firto
Gain: 500x. EDP: 1 A 200K R‘?061<76 U5671 L
RSENSE: 0.005 (R8320) or Rsense SHORT %.g}:gs_ﬁysszo S &Zzow 1 2 34 5 DS/ICC71;65541T BMONHYS
V;en:g: Ezilmv, Range: 1.32 A 65 60 42 a1 20 _PP3V3_S4SW_SNS o 2201 150w 1 BMON_COMP_oOUT [
SMc : CHGR_CSO_R_P/N are swapped on purpose BMON COMP VREF 201 4
ol LOADRC:YES to measure Battery discharge power q - 2
~ PLACE_NEAR=U5000.A7:5MM o [E = . BMONHYS
. R5675
69.8K
I:'[]I\?I_\Gzzl? 1315?329 Trip Target on Battery current: 3.5 A ﬁzow =
7 62 (I ISNS_LCDPANEL_N 5 |IN- sSCc70  our L6 ISNS_LCDPANEL_IOQUT 1A I% SMC_LCDPANEL_ISENSE o 2 3 Hysteresis Circuit: 1\2451 BMON_TOUT_R BMONHYS SMC_BMON_COMP_ALERT_TL 38 f—
500x 1w Vref = 0.854 V 2 NOSTUFF
e ISNS_LCDPANEL_P 4|+ rer|l ¢ [IR5625 NEF 1C5629 Vth = 0.758 V -> 3.031 A on Battery current 1C5672 U5672
201 _1 0. 22UF £ 0.1UF DMN32D2LFB4
55>§1K p— %0% Vvtl = 0.887 V -> 3.549 A on Battery current = NOSTUFF BMONHYS %g% DFN1006H4—3
GND 1/20w 2 $egv Hysteresis Margin = 0.518 A 2 £2¥ SYM_VER_2
~ i 8361 R5677 155672 i35
0
LOADISNS LOADISNS LOADRC:YES 5% 5% = 1
PLACE_NEAR=U5620.6:5MM PLACE_NEAR=U5000.A7:5MM 1/20w &FZOW
= = GND_SMC_AVSS o 37 38 40 a1 4z BMONTSNS s 50201 ,0201
«1| BMON_IOUT_ D =
C5 6701 - - -
. lUgg NOSTUFF
CERM XBR D5677
Camera (S2 Controller) Current Sense (ICMC) . v
Gain: 500x. EDP: 0.82 A = : == RB52125-30" B
Rsense: 0.005 (R5610) or XW5610 ol
\Sll\s“e:nzgf 41151 mV, Range: 1.32 A v+ BMONRC : YES
CKPLUS_WAIVE=NdifPr_badTerm I:-[]I\?AGZZQ ng; 9
77 52 CHGR_CSO_R_P 5|IN- SC70 our |6 o BMON_TOUT 1A IS SMC_BMON_DISCRETE_ISENSE 36 38
CRITICAL 1/12%0W BMONRC: YES
1 1
s, PP3V3_S3RSO_CAMERA  — i CHGR_CSORMN__4jmw  50x  rerid R5671 36 €5679
a2 — LOADISNS . CKPLUS_WAIVE=NdifPr_badTerm 15K PLACE_NEAR=U5000.A3:5MM %0%
e 4s a1 o0 PP3V3_SASW_SNS BYPASS=U5630.3:5MM &ND ;Zzow 2 Sagv
T o 0201
a2 3115 PP3V3 s3r‘§sﬂ0 CAMERA 1 %516 10 BMONISNS 22;:;5TUFF PLACE_NEAR=US000.A3: 51
- 1UF = N
%5?&2&5}’“5““ 0:3 5 @ T 20y LOADRC : YES T 1 PLACE_NEAR=U5670.6:5MM
MAKE_ BASETRUE T GERM PLACE_NEAR=U5000.B2: 5MM = = GND_SMC_AVSS 36 37 38 40 a1 a2 —
1 _gu PP3V3_S3RSO_CAMERA | U5610 R5619
“ INA211
., Nc_1sns_caMEran s|my. ezl icle | 1sns camEra _tour  14R3% _swc caMERA ISENSE o+ CPU Core VOltage Sense (VCOC)
XW5610 8] 500x 1 Mow SMC ADC: 20 XW
i~ »» NC_ISNS_CAMERAP 4|ry+ reell § |['R5615 2 1C5619 3680 R5689
2 20K f— 0.22UF 68 65 54 10 s _PPVCC_S0_CPU 1 2 CPUVSENSE_IN 1A I% SMC_CPU_VSENSE oD 2 3
PP3V3 S3RS0_CAMERA R L GND ?%izow 2 xékv PLACE_NEAR=R7310.2:5 MM /1%
TMIN LINE WIDTASTSEM ~ My 0201 Hhg 1C5689
§§ §g vogTzlig%E?quTH 0. 2MMR5611 LOADISNS 2201 %F1
it 55 0 IJI%%ETLIIIEER=U5610 6:5MM %&%E%%ﬁp&%?ooo B2:5MM PLACE_NEAR=U5000.B7:5MM — — 0 22UF
Hi_BPP3V3 S0 1AAA2 ¢ CAMERA 3V3:S0 L 1 - o NERRS B2 2 bedv PLACE NEARCUS000.57:5m
s 1 W - LGND_SMC_AVSS 537 3040 a1 42 8301 CE_NEAR=U5000.B7:
MESLE GND_SMC_AVSS 5637 38 40 a1z
R5g12 ISYNC MASTER=J44 SYNC DATE=08/12/2013 A
o5 50 PP3V3_S3 1 2 CAMERA 3V3:S3
i Mg i CPU Core IMON Current Sense (IC2C) Power Sensors: Extended
MESLE Gain: 1 A / 28.273 mV, Range: 40 A. DRAWING NUMBER
402 ’
SMC ADC: 22 R5699 Apple Inc <SCH __NUM>| D
;s _CPUVR_IMON 1 2 SMC_CPU_IMON_ISENSH, = PP ° :
1w S '<EALABEL>
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION With R7210 (Ri) set to 316 Ohm, o5, 1C5699 NOTICE OF PROPRIETARY PROPERTY:
- Y —— 0.22UF < >
11750008 4 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5619,C5629,C5649 R7310 (Rsen) set to 0.75 mOhm, PLACE_NEAR=US000.B8:5MM —— 3¢ v PROPRIETANY PROPERTY OF RPELE INC.® THE BRANCH
R7230 set to 95.3 kOhm, 2 R5R g&%%‘%ﬁ‘zﬁ@usooo B8 s SM THE POSESSOR AGREES TO THE FOLLOWING:
11780008 1 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5679 Num Phases (N) is 2, and Io (ICCmax) is 403, - U I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 56 OF 120
. . GND SMC AVSS II NOT TO REPRODUCE OR COPY IT
then 1A of Io gives 28.273mV at the Vimon. e A9 36 37 38 40 41 42 177 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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Thermal Sensor A:
Thunderbolt Die, MLB Proximity
I2C Write: 0xD8, I2C Read: 0xD9
R5850
2020 23 S8 538828239, PP3V3_ SO 1 2 PP3V3 S0 TBTTHMSNS R
BRUBUBRENY Y NIN LINE WIDTE=0.38 mn
P}Iflgg VOLTAGE=3.3V : 1C5850
402 ?8-%1111“ B L U5850 I2C Address: D
7 o ¢gry_TBITHMSNS D1_P _7 & TBTTHMSNS_D1_P 2 Loy, R5851'R5852 By setting R5851 to 15k, I2C address
T MAKE_BASE-TRUE PLACE_NEAR=US850.2: 5MM - 02 1K 190K for U5850 is 0xD8/0xD9
. . NO_XNET_CONNECTION=TRUE TBTTHRM_SNS 1720w 1720w :
Thermal Diode: TBT Die (THSP) Cc58511 Vo = ,%01 ,%01
| placement Notes - - oo ooToTTr” 0.0022u8 —— E&%%?ZOA
Placement Note: . i TBTTHRM SNS cgﬁx B TOFN TBTTHRM_THRM:PU TBTTHRM_ALRT :PU
' The P leg connects to THERMDA pin of the TBT - 102 2 |pp 4
i i THERM* /ADDR| TBTTHMSNS_THM_T, oo 0
tchip, the N leg connect to pin AAS8. . 1 % 2 ., TBRTTHMSNS D1 N PLACE_NEAR=U5850.3:5MM 3 lon
L e e e e e - - m-nn m-2 m-2 -0 == = ALERT*y 6 TBTTHMSNS_ALERT L Lo -
J_ XW§M851 76 63 39 36 MBUS_SMC_3_SDA 7 |smpaTa
= 8
PLACE_NEAR=U2800.AA8: 2MM 76 62 20 KB SMBUS_SMC_3_SCL BCLR P R
Note: Use GND pin AA8 on U2800 for N leg. GND_PAD
ol o
TBTTHRM_SNS . . .
Thermal Dlode: MLB Proximity (TMLB)
v Placement Note.
= ' Place U5850 on the TOP side, on the left port;Lon
1 of the board, 1" to the right of USB connector.
L o oo a a2 e e @ @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU High Peak Detection:
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity
I2C Write: 0x98, I2C Read: 0x99
R5870
o TS 8 SR N, PP3V3_SO0 LAAA 2 BB3V3_SO_CPUTHMSNS_R
PRUBUBBELY Y MIN LINE WIDTH=0.25 mm
1 /%o VOLTAGE=3 . 3V 1C5870
Mio5" 9. 1uF
CPUTJMSNS_D1_P 2 iﬁ{zm 11l{o5081<71 115(?08132 =
Thermal Diode: Airflow (TAOP) T o T |enrzems | 1ox 2 o
' Placement Note: ' NOPXNET*CONNECTIOE%TF;%]_ 1 U5V§D70 = 2”24}(;1 25”51
' Place 05871, Airflow thermal indicator, above, 05871 0.0022uF —— R R
' the SSD, on the BOTTOM side. ) 15%?()‘10665}5; 18% 2__ EMC1Q1-7“1\?4_2 CPUTHRM_THRM:PU CPUTHRM_ALRT:PU
Lo oo fff o f i i e e e e e e e e e e oo 2 | CRITICAL CERY 2 |pp1 THERM*|y) __CPUTHMSNS THM_T, oo ¢
. CPUTHMSNS D1 N PLACE_NEAR=U5870.3:5MM 3 | w1 ALERT*|y10 CPUTHMSNS_ALERT L b
.- CPUTHMSNS_D2_P o 4 |pp2/DN3 smparal 11 SMBUS_SMC_1_SO_SDA 14 32 36 39 68 72 76
PLACE_NEAR=U5870.4:5MM
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
BC846BLP 108 —— 15 | sensE- 7 'R5875
DFN1006H4-3 cBRy 2 GPIO NC
2 | CRITICAL ERM 13 —x 0 B
DUR_SEL 5%
., CPUTHMSNS D2 N PLACE_NEAR=U5870.5:5MM 14 |0y sEr 20w '
v | 20201 ,
Thermal Dlode. Memory Proximity (TMOP) Thermal Dlode. CPU Proximity (TCOP) GND _ THRM_PAD 1 ,
v Placement Note. v Placement Note. ' @ B A . .
' Place Q5872 between two rows of Memory dev1ce§, ' Place Q5873 under the CPU, , Thermal Sensor. Fin Stack Proximity (ThlH)
' between channel A and B, on the BOTTOM side. . ' on the BOTTOM side. . l 'Placement Note. '
e - L - - - - - - - - -g- - -- === === -] = 1Place U5870 at corner near Fan,
ron the TOP side. [
L |
77 a2 ISNS_CPUHIGAIN_P _—
7742 (I ISNS_CPUHIGAIN_N
WZJ“ SLC DATECOS L2200 A
Thermal Sensors
29\ hs ey
< >
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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
38’3070 31 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
4751‘( % F-RT-SM
& 1 nex2O
R6065 203 .
o|5v pc
56 (QUT—SMC_FAN 0 TACH 7K, FAN RT TACH 2 O | MOTOR CONTROL
5% 3 1o enp
1/20m
e 4 1o | Tac
NC %210
= 7
R6061 ; Nex—Q)
51850769
5% Q6060
)/23‘: DMN32D2LFB4

201

© DFN1006H4-3
EY SYM_VER_3

S

56 [IT)—SMC_FAN 0 CTL

JRJE FAN_RT PWM
LI

SYNC _DATE=08/12/2013
———

ISYNC MASTER=J44
Fan

d} Apple Inc.
o)
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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.

LPC+SPI Connector

(Matt Card Connector)

LPCPLUS
CRITICAL

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

w25 5 3 e 3 3 1y PR3VA2 _G3H 3Ly 32
61 60 56 54 53 as @1 32 17 15 PP5V_S0 |
SPI:DUAL_IO X BYPASSU6100: 3mml i —— &8 oo 15 o2 - SPI_ALT MISO oo 5 72
R631 03% 100t 7 e 17 gEpy—LRC_CLK24M_LPCPLUS - 315 o4 - LPC_FRAME_L am e s e 72
1/'283‘, 0.1f2F f— UGVEDOO 72 68 36 ugEry—LPC_AD<0> — 516 o0l it SPIROM USE MLB 15 a5 es 72
261 XSR-CERY 2 64MBIT Lo ot
'R6103 2 0201 WSON 7 e 3 1ggryLPC_AD<2> e 000 . | PM CLKRUN L LoD 12 2 e
11 12
100K 5205 SPI_MLB_CLK 6 |scx s1/s1o0l 5 _SPI_MLB_MOST ,, ,, 72 o0 36 ugg—LPC_AD<1> S 0 O o= SPL_ALT_CLK <)+ 7
1/20W 72 68 36 14 CETY LPC_AD<3> e300 14 - SPI_ALT CS L am s 7
ue SST25VF064C 72 45 SPI_ALT MOSI - 15 16 o LPC_SERIRQ 15 36 68
2 OMIT_ TABLE [masns - 0 O S <D
224 SPI_MLB CS_L 1 cex — P Bod Be frso o0 16 15¢gTy—XDP_LPCPLUS_GPIO =710 08 g LPC_PWRDWN_L am s s e
2 as SPIROM WP_L 3 wps SQYSOTL O A e 15 gy LPCPLUS_RESET L - 002 SMC_TDI B ¢ 7
72 a5 SPIROM HOLD_ L 7 RST*/HOLD* 68 37 35 (OO} SMC_TDO - 21 5 o422 - SMC_TCK T 3¢ 37 8
SPI: T0 s .NC_SMC_ TRST_L P 2315 042 - SMC_RESET L 36 37 38 52 68
R%IOT(B‘? VSS THRM PAD . NC_SMC_MD1 2510 0|26 g | sMC_ROMBOOT m@ e
1 2 o 57 30 y—SMC_TX_L > 210 012E SMC_RX_L DU =0 7
30 MC_TMS
1L Pow 2915 o - S ©UD 36 37 68
MF
0201
PLACE_NEAR=U6100.7: 12MM L 33 34
NOTE: Not all ROM APNs currently used
support Quad-IO. Also not compatible with I\
Matt card ROM override. Quad-IO support 516S1039
is for experimentation only. —_
SPI Bus Series Termination
. - SPI_ALT MISO .
[PLACE_NEAR=J6100.2:5MHN
— SPI_ALT MOSI ., ,,
PLACE_NEAR=J6100.15:5MM ’ Matt Card ROM Slave

R6110
0

0_L

R6120
33

PLACE_NEAR=J6100.12:5MM SPI_ALT CS L ..
PLACE_NEAR=J6100.14:5MM

LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R6128 ['R6127 |'R6126 |'R6125
0 0 0 0

5% 5% 5% 5%

1/20w 1/20w 1/20w 1/20w

MF MF MF MF
20201 20201 20201 20201

SPI_MLB_CS_L o100 JRLIE]

1 2
NN\ “5EacE NEAR=06T00- T 120

72 1 SPI_CSO_R L 1 2 ;> SPI_CS
@——-—I:LACEJEARwosoo.w:som V.YV

1;§Bw

R6111 %51

1};Bw
MF

R631321 %

SPI_MLB_CLK oD 5 72

72 14 PI_CLK R 1.2 2 22 SPT_CLK
— PLACE_NEAR=U0500.AA3:50MM -

CPU Master

72 14 SPI_MOSI_R 1 2 ; SPT_MOST
D iy ey PLACE_NEAR=U0500.AAZ:50MM V.YV

lf?BW

MF
0201

R6112
0

1 2
/\/1\%/\/ PLACE_NEAR=U6100.6: 12M1
1720w

3 R6122
201 633

SPI_ALT CLK s

SPI ROM Slave

SPI_MLB_MOSI Ya:ro QI

1 2
\/\/\“PEACE NEAR=UGTO0 5 TI2NH

(SPI_TI0<0>) L

R6113 0%01

1%
1/20wW
ME

R631323 Pt

SPI_MLB_MISO D o 72

SPIROM _WP_L s .,

SPIROM HOLD L i 1

72 1a SPI_MISO 1 2 2 SPT SO_R 1 W\/2
PLACE_NEAR=U .AAZ: MM /5% /1% PLACE_NEAR=U6100.2:12MM
(SPI_IO<1>) 1/20wW 1/20w SP1: IO
Re130-
72 14 SPI_TO<2> L )
D /\//1\%/\/ PLACE_NEAR=U6100.3: [2MH
SPI: D IO 1l/20w
ReP3T™
72 14 SPT _TO<3> " 5
<§I} - AJgAV PLACE_NEAR=U6100.7:12MM
150w
MF
201
R6114
72 36 SPI_SMC_MISO 1 0 2
P4 PLACE_NEAR=U! .M9: MM
I;EOW
0561 R6115
72 SPI_SMC_MOSTI 1 2
2 D /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20wW
SMC12 Master o R6116
2 35 (I SPI_SMC_CLK 1A /\0/\ 2
4 PLACE_NEAR=U! .L $12MM
I;EOW
0561 R6%17
7 s g SPI_SMC_CS L 1 2
v %V v PLAEEiNEAR=USUBU,KIU: 2MM
I;EOW
MF
0201

SYNC MASTER=J44

svne oatEsos o] A

d} Apple Inc.
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LPC+SPI Debug Connector
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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 3839 40 3744746747 50
MIN_NECK_WIDTH= mm
VOLTAGE=3.3V CRITICAL
e EREEe o U5 AUDLO ANALOG . c6214:| |i1Ce213
C62181 C6216 1 LtCc6217 THY T T i
0. 1U1§ 0. lUI;‘ 10UF X7R-CERM 2 2 X5R-CERM
189 7 189 7 5 3% 0402 0202-1
X7R-CERM X7R-CERM -
0402 0402 0805 RoBY 1 GND_AUDIO_CODEC ., s
CRITICAL | GND_AUDIO_CODEC _ 4 5o
C6219 TEZTGRY BYPASS-U6201.N13:M11:5 mm
.
15UF 10UF — ~ ™ C62121 -
s 3 _GND_AUDIO_CODEC 12 anr_pdty 2 =1 ] = O'I}USE FuEASSTOGROL ATz
11 0868TEEBET Y 2
203 BYPASS-U201.H12kH13:5 mm E %I g g XTR-CEEN
X5R
0402 MIN LINE WIDTH-0.20MM < 8 < GND_AUDIO_CODEC a6 50
- o CODEC FLYP MIN_NECK_WIDTH=0.0pMM > >
BYPASS=U6201.28:B10:5 MCRITICAL T L TNE TIDTES0:2 i VREF DAC H13 | yrer pac mpout_r| 212 MIN_LINE_WIDTH=0.3MM MIN_NECK_WIDTH=0.07MM AUD_HP_PORT_ L oD 50
C62221 WIN RECK wioT- MIN-WECK—WIDTH=0 0 ABM 1oy ALL vED ThLT U6201 upouT_gr| 213 MIN LINE WIDTH=0.3MM MIN NECK WIDTH=0.07MM AUD_HP_PORT R oD =0
1521.&1; a8 CS4208-CRZR SENSE a1l C11 AUD TIPDET 1 am
FLYP - 12
peid CODEC_FLYN B10 | pryn VEBGA SENSE_a2| D AUD_TIPDET 2 &m0
0402 MIN LINE WIDTH=0. B11l ANALOG c13
MIN_NECK_WIDTH=0. FLYN SYM 1 OF 2 HS3 MIN_LINE WIDTH=0.SMM MTN NECK_WIDTH=0.,07MM AUD_US_HS_GND am s
ci2 = = AUD_CH_HS_GND
GND AUDIO CODEC N10 HS4 MIN_LINE WIDTH=0.,5MM MIN NECK WIDTH=0.07MM Yens KU
st VI Hs3_rer| B13 MIN LINF_WIDTH=0.SNM_NECK_WIDTH=0.07MM AUD_HP_PORT_REFUS ¢rmyson
TP_AUD_CODEC_MICBIAS1 L LINEIN L Hs4_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 .
TP_AUD_CODEC_MICBIAS2 1. L7 CBIASL L AR C6225 <
MICBIAS1_R 399402 1 UF MIN_LINE WIDTH=
SENSE_BI1 XBR II 2 MIN‘NECK‘WIDTHH% UM’JC N
L5 @ 49 77
TP_AUD_CODEC_MICBIAS2_R = MICBIAS2 L SENSE_B2 GND_AUDIO_CODEC ., 11
MICBIAS2 R SENSE_C s 308
SENSE_p| L3 | XBR
s0 46 GND_AUDIO_CODEC N8 ImrcInil L+ — 402 AUD_TYPEDET _ ym s
M8 ImrcINi_I- LINEOUT1_ L+ E12 NC_AUD_IO1_LP
N7 lyrerni re LINEOUTL_I-| B13 NC_AUD_LO1_LN
M7 MTCINI:R— ringouT1_r+| F11 NC_AUD_LO1_RP
_| F12 NC_AUD_LO1_ RN
C6226 N5 |urcinz_t+ LINEOUT1_R
. 1UF M5 - 2 F13 AUD_LO2_L_P
193‘%} e Bl T AUD LO2 L N @D *° 7 [pr. SPKR AMP. SIG. SOURCE
}églol?].CERM N4 MICINZ R+ LINEOUT2_L-| oD <= 77
GND_AUDIO_CODEC |2 CODEC_MICIN M4 = G12 AUD_LO2_R_P
k5 —|| MICINZ. R LINEOUT2_RH——— AUD 1O R N 00D 7 Ry, SPKR AMP. SIG. SOURCE
AUD HSBIAS IN L12 [ BIAS_IN LINEOUT2_R-| oD 8 77
AUD_HSBIAS L13 lusBIias LINEOUT3_L+ H11 AUD_LO3 T P @D 7  LFT SUBWOOFER AMP. SI RCE —
R6206 AUD_HSBIAS REF M13 |HSBIAS_REF LINgouT3_r-| J11 AUD LO3 L N oo SUBWOO! . SIG. SOURC
12.2113 N1l |ySBIAS_FILT LINBOUT3 Re| I12 AUD LO3 R P
VYV — |33 AUD LO3 R 00D © 7 RT. SUBWOOFER AMP. SIG. SOURCE
1 Mow LINEOUT3_R- U (6] N oD = 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-| D11 NC_AUD_LO4_RN
28 vcou| M2 CODEC_VCOM
%2R L C6221 Aaa o 2 vRer apci N2 CODEC VREF_|
aaaa Z 2z 2z zZ Q
dd4dq FEH 2 A& c e G’ 2PE
FILT ~lolale| ofe|o| @] « 1UF- 100HM— 10UF
A= 2|o|=] < b4 20%
= al o« o a zsv 2 2 1y,
TANT POLY
0603-LLP 0505 LLP-1
o GND_AUDIO_CODEC s
4.5V POWER SUPPLY FOR CODEC
APPLE P/N 35352456
PLACE XW6201 NEAR 5V SOURCE
XW6201 L2320 VACAERE RS-0 U6200 MR- RENR WERRHCG: 20M
6 2 FERR-22-O0HM-1A~0. 065-QHN Nack W : TPS7 1745 Ve REGE,VEpTH=0
62 60 57 56 55 33 32 _PP5V_S4 1 2 PP 4 1 2 4V5_REG_IN 6 1 PP4V5_ AUDIO_ ANALOG 6
BRHEEE = e = =
MIN-NECR—WIBTH=0 . 0201 " cRITICAL
RSS 22?(0 VoLTAGE=SY 4V5_REG_EN 4 len Nr/FB|3 4V5_NR
30 26 88 9399 93 93 12 4] s PR3V3_SO 1A 2
R R Necf S
NO STUFF, 3% L ___GND 7 CRITICAL ICRITICAL
53 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 — 0% —— 1UF M
v 2 LoV 193 1852 c AUDIO:CODEC, ANALOG
1716w XZISZCERM 2 10 T 14
MF-LF
D_AUDI DE < H M>{| D
AN D e AR =0 s Apple Inc. SC _NU
ggggg%zwlDTH:O . 15MM 3
PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 1<) <E4LABEL>
= NOTICE OF PROPRIETARY PROPERTY :
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 62 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 46 OF 78

8 7 6 5 4 3 2 1




AUDIO CODEC,

APPLE P/N 35354080

DIGITAL BLOCKS

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

PP1V5_S0

aumony, PRl SerupIo, DIG , PRIV SO fifiiifinasnn
0201
1 VOLTAGE=I.5V BYPASS=U6201.E1:F1:5 mm
(4;'67%90 C§391 1C630 BYPASS=UG20[L.GL:FL:S mu o o k1iK3:5 _ _ PP3V3_S0 §1182180818% 7 00 24 29 30 97
19 9., 1UF 1C63031C6304 C63
EE N G A Y 2 48 cenn %y 18
S5=U6201.J2:J1:5 2
mm 0402 CE%D{;_st 81251131\{1—}(511 gg%igﬁm C630 ftgss=35201.A7:Es:5 mm
;eneseca s PP3V3 SO = o 1 %% 05,10
pRdEdERiL, L 8% S &%y
- a5ac e
328
K N - ~ — — =
Daow  [RE325 o ] e I
ME 100K a o A &=
2201 B 5 = w H A
2320w P
2%1 5 5 5 b5
R6323 H3 R6330
S5o0%  @Um—GRIO0_SPKR_SHUTDOWN PI00 SPDIF_IN i A
1 2 PD_CS4208 GPIO1 H2 lgp1o1 6201 spDIF_ouT| 62 CS4208_SPDIF_OUT 1 2 0
A% SPKRCONN_L_1ID H1 U 2 \/\\2—SBDLE_QUT_JACK foum
NOSTUFF  1/20w o0 s [ID> o CS4208-CRZR pmzc_spao| N3 s
MF 68 50 SPKRCONN_R_ID 103 s
R6322 201 = DFET OPENDS = VFBGA pMIc scro| N2 Eok
100K 0 PIO4 DIGITAL -
1 2 DFET_OPENCH €7 lepros S 2 oF 2 pmIc_spa1l N1
M1
lﬁziow NC CS4208 GPOO 9 leroo DMIC_SCL1 NC_DMIC_ CLKO
€ 201 NC_CS4208_GPO1 B9 lgro1 pMIC_spaz| M2
= L1
72 HDA BIT CLK F2 |pcrk DMIC_SCL2
72 HDA_SYNC E2 |sync pmIc_spa3| K2
R62?531 .- CS4208 HDA SDOUTO R D1 |sp1o puIc_scra| L2 DMIC_CLK3_R NC_DMIC_CLK1
- Q" 72 68 HDA_SDINO 1 2 | _TP_cs4208_HDA_spouTil €1 |spr1
4 D2 |spoo Nc| F6
1/;2F0W | €2 |spo1 ne| F7
7 o 12 (ryy—HDA_SDOUT 201 & lones 0
Bl G6
7 p—HDA_RST_L | P e NC_DMIC_CLK2
ORST* NC|
AS IMCLK A nel &8
NC_CS4208_MCLKA I o2 — nc| H6 DMIC SDA3 am e s e
NC_CS4208 SCLKA s Py we| #7 R673532
NC_CS4208_LRCLKA r > Tqim{fA Nc| H8 LAAAZ DMIC_CLK3 o R
NC_CS4208_SDOUTA f Frm p
Bom_A ba
402
A6
NC_CS4208_MCLKB I Y I
NC_CS4208_SCLKB f o
NC_CS4208_ LRCLKB I [LRCK_B
B8 |spouT_B =
NC_CS4208_SDOUTB f i N
24 IspIn_ B
C6 lspa
=T jscr PREIP1
a aaaaQaaaaQ
5 8606064 DMIC_SDA3 1
A AA3Aa4aa4a 68 50 47 OPLACE NEAR=U6201.N3:5 mm
o alelo]o|a
el SRR Rl

72 47 1 HDA_SDOUT

PEGA04
&

PLACE_NEAR=U6201.D2:5 mm

SYNC _DATE=08/12/2013
—————

 Ea—
AUDIO:CODEC,

DIGITAL
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8 7 6 5 4 3 2 1

e s PP5V_S0_AUDIO AMP T,

CRITICAL)|
1
CRI6T4IE%L CRITICAL C6412 BYPASS=U6410.A1:A2:5 mm
L C6413
FERR-1000-0OHM 0.01UF TANT- poLy 1C6411
77 45 1 L2 LIN P 102 — 90.%1UF
0402 NO_TEST=TRUE CRITICAL 1|0|% = < CRITICAL 2 18V corm
4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375) 16411 C6414 x75%ru PVDD LELH
FERR-1000-OHM 0. 01UF 0403 U6410
APN: 35352888 & 35352958 e NO TEST_TRUE MAX98300 = SPKRCONN_L_OUT_P 50 68 77
GAIN = +3 DB 0402 SPKRAMP TLIN PP3|m+ 0 7+ B1 MIN-NECKWIDTH 0 MM
1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL =L IN 3| zzT o1 . :
1ST ORDER FC (SUB) = NOM 9 HZ XTRIGERM = - ]
SPKR_SHUTDOWN c2 . c3
" u . sHDN GAIN SPKR_L_GAIN SPKRCONN_L_OURmN so « 77
16401 B2lvc MIN-NECK—WIDTH=0.10 MM
FERR-1000-OHM bt -
+» om>_GBT00_SPKR_SHUTDOWN: Y Y Y L2 100K poND
0402
CRITICAL sy o
402, <
e 1 PPSV_SO_AUDIO_AMP R
CRITICAL “CRITICAL BYPASS=U6420.A1:A2:5 mm
L SRYFSAT Cﬁf%% 1C6421
FERR-1000-0HM 0.01UF 4| crITICAL 05, LUF
77 46 L2 2 TA%gsgé:: 2 PVDD 2 igX—CERM
0202 NO-TE —TR;E i U6420 03201 SPKRCONN R_OUT P 50 68 77
L6421 é{gﬁ]—zci = = MIN-NECKWIDTH=0:10 MM
FERR-1000-OHM 7%&?““ MAX28300 SPKRCONN_R_O
1 2 0.01UF Lo | SRR TRﬁFINA:Pn\H our+ Bl MIN LINE WIDTH= e
77 46 . - 77 3 - c1 MIN_NECK_WIDTH= 0 10 MM
0402 NO_TEST=TRUE TS RERAMP ] ] 3 ln- ouT-
CRITICAL 19 -
X7E G5RM, SPKR_SHUTDOWN  CZsupn« carn €3 _SPKR_R_GAIN
B2lnc
R6420*
PGND 10051§
1 PPS5V_SO0_AUDIQ AMP_R 1/18W
o MF-LF
< 402,
CRITICAL BYPASS=U6430.C2:C1:5 mm
C64321* 1C6431
CRIZICAL c L T00UE - -0 1UF _l_
FERF{_‘61003000HM doa33 fagt 2] S 2 8
iy N 0.22UF ¥ o CRITICAL XSR-CERM
CASE-AL1 VDD 0201 77
e AUD_LO3 R P 1 L2 12 oD 0 <
0402 NO_TEST=TRUE - NO_TEST=TRUE gs?d% 7%
%% WLESP
CAFORZM Bllrn+ OUT+ c3
CRITICAL NO =TRUE Allry- our-| B3
L 8%5E§2AL ., _SPKR_SHUTDOWN LYAI A3 | RSUB_GAIN SPKRCONN SR _OUT N
FERR-1000-OHM 0.22UF o = SP GAIN MIN LINE WIDTH=D pows oD =0 0 77
7o RUR_LO3 RN 1 V' VoL 2 aup sexmawe eunm n I 2 _RSUBIN N speE| B2 1C6436 MIN NECK WIDTR=0
0402 - 10% GND 41187%00EF
l6v - 2 50v
CERM © X7R-CERM
402 0402
o 18 PP5V, SO_AUDIO_ZMP_L
BYPASS=U6440.C2:C1:5 mm
CRITICAL CRITICAL
16440 RELLAT c64421|, 1C6441
FERR-1000-OHM 0.220F 1002%];; — — 90.%1UF
7w mm—AUD_LO3 L P L[ { Y [ 2 aun spxeame nsummw e 1| P LSUBIN P $an¥ 2 B3] 2 St eR — SPKRCONN _SL OUT P ©UD 50 68 77
0402 NO_TEST=TRUE 1|0|% NO_TEST=TRUE encEEA TRl To-RITICAL 0201 MIN LINE WIDTH=0.40 MM
lev U6 4% MIN-NECK-WIDTH=0.10 MM
KLt sswhgcs?g
RITICAL
Tedal CRETIGAL I,
Al B3
FERR-1000-0HM 0. 2920F IN- ouT-
AUD_LO3_L_N, 2 12 SPKR_SHUTDQWN az|y/, a3 | LsuB GAIN _ w06 77
ﬂ45cQ>______________r7:I;ﬁ3___%5%%§¥%%%#smuugm___+Fjﬁ:ﬁﬁﬁggggIN_N w“ = 5D GATN SPKRCONN_SL_OUT_N ﬂ%&ﬁ%gﬁﬁ%%ﬁz&ﬁgﬁﬁmp
103 EDGE| B2 1C6446
CERM GND 4700BF
402 18%
b 2 50v
9] X7R-CERM
0402

ISYNC MASTER=J44 SYNC DATE=08/12/2013
AUDIO: SPEAKER AMP
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NECK_WIDTH=0.0

Al AUD_CONN_SLEEVE_XW

€2 lpsEL ouri|Al  AUD_CONN_SLEEVE _XW . ewmy
our2| A2__AUD_CONN_SLEEVE_XW D © 0

|21 AUD_CONN_RING2 XW g
A2 AUD_ CONN_RING2 XW D 0 50 77

49 50 77

49 50 77

Al AUD_CONN_RING2 XW

HS_MIC_P R26 52%0 ﬁggLﬁNEjﬁ?m}o -
77 15 (G} = — o 1 2 UD_HS Cc_ Yes RN
k3
CRITICAL 1/516W RITICAL
1 ]
R6556 1C6550 Mios" 1C6558
100K —-3300P! 27PF
12 T igi CERM 2 3%‘6 CoG
201, 0201 R6559 8581
HS_MIC_N L 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 L5200 - ?8'%0 1UF
- 3
'R6520 2 2EEM_X5R 2 igg_cmm 2 %5k _cERM S
10K 0402 $381 0201
??16(1\1 VDD
MESLE l u6500
2 TAIC3027A0YFFR
= WCSP
= DFET CPO1
o Cl lcp
GND
1C6501
1000PF a
—|-2 5,
NPQ-COG
0402
- DFET, OPENUS BYPASS=U6501.B2:3MM
BYPASS=U6501.B2:3MM
1C6530 106542 1C6543
R6521 ::igmm L5 1uF ::?$MUF
10K 2 22% 18y 2 ¥8%
CERM-X5R 2 X5R—CERM X5R-CERM
16w 0402 3361 0201 2
MF-LF
2402 VDD
1 U6501
— TAIC3027A0YFFR
— = WCSP
- C2 |psEL ouT1l
DFET_CPO2 o1 ouT2
cp
Ji C6502 GND
000PF -
]
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CODEC OUTPUT SIGNAL PATHS SPEAKER CONNECTOR
CRITICAL
FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL HP=80HZ J6602
HP/HS OUT 0X02 (2) 0X02 (2) 0X10 (16) N/A 78171-6006
TWEETERS 0X03 (3) 0X03 (3) 0X12 (18) CODEC GPIOO 2 —-MIC CONNECTOR APN: 51850672 "‘;RT-SM
SuB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPIOO APN: 51850818 —O
SPDIF OUT N/A 0XOE (14) 0X21 (33) N/A : e SPKRCONN L OUT P 1o
30 26 20 18 33 52 53 %3 51 32 PP3V3_S0 77 68 45 [T SPKRCONN_TL_OUT N 215
wRuBIRRELY
CODEC INPUT SIGNAL PATHS o+ Cor—SPKRCONN_L_ID E DS
CRITICAL ‘o
FUNCTION CONVERTER PIN COMPLEX VREF SPKRCONN SL OUT P 5
DMIC 1 0X09 (9) 0X1C (28) 3.3v J6601 e e o
. DMIC_ SDA3 FF14A-6C-R11DL-B-3H 77 60 45 (Ty-SPKRCONN_SL_OUT N 1o
DMIC 2 0X09 (9) 0X1C (28) 3.3v 68 47 (GUT] — F-RT-SM
7
—O 20
HEADSET MIC 0X07 (7) 0X18 (24) 2.7V OMIT 1
1 —
REES0 T
DMIC_SDA2
1 2 e _ 3 CRITICAL
OTHER CODEC GPIO LINES o5 2 g J6603
LEFT SPEAKER ID GPIO2 INPUT HIGH = FG, LOW = MERRY = 51o 78171-6006
RIGHT SPEAKER ID GPIO3 INPUT HIGH = FG, LOW = MERRY o 7 ¢gom—DMIC CLK3 1o M-RT-SM
DFET CONTROL GPIO4 OUTPUT HIGH = DFETS OPEN —O
8
1 O 77 60 40 Ey-SPKRCONN_R_OUT_P N
L 7 o0 1 Cry-SPKRCONN_R_OUT_N 2|5
= SPKRCONN_R_ID 3
o D o
CRITICAL PLACE_NEAR=J6600.5: 5mm 410
120-0HM-25%-1.3A 00 77 e 1 y-SPKRCONN_SR_OUT_P B D
- SM PKR N_SR_OUT_N ]
AUD_HP_PORT_ REFCH 1(W"YAYW A -2 AUD_CONN_SLEEVE 1502 77 68 4 (TS PKRCONN SR ] o)
Trem 0402 VAR IBTS 9
- o CRITICAL +—0O
L i
120-OHM-25%-1.3A =
7 16 oo 2UD_CH_HS_GND 1 2 74 AUD_CONN SLEEVE_XW
MIN NE W, 'H=0.5MM
0402 MIN_NECK_WIDTH=0.1MM
XW%&Ol
AUD_HS MIC P
77 49 UD_HS_MIC_! 1 % 2
[ SRETICAL e s e
120-OHM-25%-1.3A 0,9
) R 77 AUD_CONN_RING2 . 2
e O MIN LINE WIDTH=0.4MM 5%
AUD_HP_PORT_REFUS 0402 MIN_NECK_WIDTH=0.06MM CRITICAL
L
120-OHM-25%-1.3A
1 i o OP_US_HS_GND 1 2 27 49 AUD_CONN RING2 XW
MIN 'H=0.
0402 MIN_NECK_WIDTH=0.1MM
XWGSMGO3 APN: 514-0875
7 4 <o AUD_HS_MIC_N 1 % 2 76600
CRITICAL AUDIO-SPDIF-J44
L6 6 0 4 F-RT-TH
120-OHM-25%-1.3A 5 . MIc
AUD_HP PORT L
« @D — - 1 2 _AUD_CONN HP_LEFT 6 CAUDIO GND
0402 MIN-NECKWIDTH=0 - 06MM 2 o2RIN
CRITICAL ~ - — o 1
1 DET2
R6602 L6608 ozt
2.2K FERR-470-OHM NeX——-020
RTN
hra 16 o RUD_TIPDET 21 (1 Y Y | 2 CRTTTCAT AUD_CONN_TIPDET_2 3 ORr.a0DT0
402, 0201 :
GND_AUDIO_CODEC L6607 AUDIO GND
- __—R6 603" FERR-470-0HM AUDIO
2.2K . AUD_TIPDET 1 1 (Y Y Y L2 AUD_CONN_TIPDET 1
e &3 CTRITICAL 0201 S [FIN
NEILE L660 10_tvbp AN
402, 120-OHM-25%-1.3A 11 oo
« OD> 1 oa 2 Aﬁ%ﬁglgl&,lgﬁ 25'%%1'1' OPERATING VOLTAGE 3.3
AUD_HP_PORT_R 040 CRITT AP NECKWIDTH=0 ! GoMM POF
L6606 C66001 1C6601 12
1UF —— —L0.1UF
FERR-470-OHM T T, % L3
2 2 D SHELL
« um__ AUD TYPEDET 1(YYY )2 AUD CONN_TYPEDET 2052} G501 ¥R i: PINS
0201
« @D SBDIF_OUT JACK
oA BN SBEN, PP3V3 SO
wRHaBIERELDY
, CRITICAL 1 C6603 C6605 » , CRITICAL , CRITICAL N
DZ6607 o= 3J0FF 100pF - DZ6603 DZ6606 —
'R6601 2 RB0-ceRu 23V ESDALC5-1BM2 ESDALC5-1BM2 2 §B0-ceru
10K ESSOEBAsLZCS—lBMZ 020 NPO-CERN SoD882 SoD882 0201
27
2716w 1 CRITICAL
= RITICAL 2
242 ~6602 1 CRITICAL » C6604 1 » CRITICAL C6606 1 ¢ ¢ C6608 1 DZ6604
100PF —— DZ6601 100PF — 100EE — DZ6605 100EE ——
- f— DZ6602 23 23V ESDALC5-1BM2
23 ESDALC5-1BM2 23 NPO_CERM 2 ESDALC5-1BM2 Npo-cERM 2 SoD882
NPO-CERM 2 SOD882 NPO-CERM 2 ESDALC5-1BM2 0201 SOD882 0201
0201 0201 S0D882
¢ ¢ ISYNC MASTER=J44 SYNC DATE=08/12/2013
-l- AUDIO: JACK TRANSLATORS
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MagSafe DC Power JackCRLTICAL

F7005
6AMP- 132\] 0. 02950HM PPDCIN_ G3H
— 52 65 68
0603
PP3V42 G3H 17 30 33 34 36 37 38 39 45 51
guaan
1C7008
PP18V5_DCIN_FUSE o
CRITICAL < MIN LIN IDTH=0.6MM CRITICAL 2 ggim
SN RRER RS B U7001
70 M : NO STUFF PC7SZ0SFEADE s 1 ouncs_neasuroon. 5o s
WTB-PWR-M82 1C7005 SOT665 2~ o SMC_BC_ACOK 5637 52
M-RT-SM — 0.1UF
1 5 58v 1
e 2 X7R
ol2 603-1
3 TP__TDM EWIRE MPM
of: ON | SMC_BC_ACOK_VCC s 52 .0 PPDCIN G3H ISOL
o1 BLEEDER
o RITICAL
ol C7000 1 CRITIC
0.1UF —— D7020
£y T ol 0 SBRA3ZACHW
51850508 §os pr=
Uy7000 402
MAXI0E0 DCgN_ISOL BLEEDER PSRC
= =0~ 6MM
s ADAPTER_SENSE 5 ExT INT[4 SYS ONEWIRE®35 =0.20MM
CRITICAL L r
= oo ER IR7012 Input impedance of 68K meets
1-Wire OverVoltage Protection P R BLEEDER 68K sparkitecture requirements
The chassis ground will otherwise float and can R7030 D}ZZDW for both MPM4 and MPM5.
send transients onto ADAPTER_SENSE when AC is Iﬁz = 2 1 2201
connected. NC § Q7010
D%Flg‘g s BLEEDER SI5419DU —
402 1 POWERPAK -
L 2 s3] 7020
= DCIN_ ISOL BLEEDER R | & AO3407A
MIN ENEWIDTH [ SOT23 r
NEC BLEEDER a 'R7010 ; i i
D 1 J_ 0 d 100K When input voltage is 2V the FET will be off
5§ blocking the leakage path and 22.1K can be
1/20w
7 2 ME properly detected.
s0T23 40.047UF —— 2201 ) .
19% 2__ When input voltage is at 16V+, FET will
1 0435 Rzg%l conduct and power charger and 3.42V reg
lngoz 1 DCIN_ISOL_GATE_R 1 ’\/1\%/\/2
p ﬁlsw 1/20wW
= MF-LF ZN{)FI
2402 4 DCIN_ ISOL_GATE
K
1 D7010
= GDZT2R6.8
6.8V Zener 7 GDZ-0201
a
R7020 CRITICAL
47 D7005
1 2 PP18V5 DCIN CONN R
}% MIN NI ECKWJID%H 0.2 - SBRO33OCW
i
173w VOLTAGE=T8.5V
yA) n n PP3V42_ G3H %8 4
4% 3.425V "G3Hot" Supply HE R
R7005 3 PPVIN G3H P3V42 3H .
MIN L%g%ww%gég 8 ] Supply needs to guarantee 3.31V delivered to SMC VRef generator
68 65 58 52 40 25 PPBUS_G3H PPBUS G3DH R 2 VoL TAGE TS 5% i
5% pr—
D,}E/_E‘%‘f} NO_TEST=TRUE
© - SWETER_Nope-TRUE
C70921 C70911* C7090
VIN BOOST
4.7UF —— 4.70F —— 4.70F ——
X65-CERM 2 xes-célgu‘/’x 2 xes-célgzx 2 LfII'J321090
SesY Gesy SEsY A H-20%-0.85A-0.460HM
518-0394 — %sHDN* swj 2 _
CRITICAL CRITICAE™S 2 H%NWECEWIDTH_O 35" 2520 Vout = 3.425V
J7050 NC 3—Ne oroT-TRUE 300MA MAX OUTPUT
FB . : s
B?_'I;;féél IR708D THRM <Ra: (Switcher limit)
0 SND PAD 1C7095 R7095*
o
; O izon gg" AL
1/20W
0201 v
3 PR 12 PPVBAT G3F CONN ., IS - P3V42G3H_SHDN_L| ? Jpgicoc-cERM 55, gﬁﬁgéifL
4 SMBUSSCL 13 N SMBUS_SMC_5_G3_SgL 36 39 52 65 76 -
NC > <D NO STUFF P3V42G3H_FB 24UF
5 SMBUSSDA 14 .~ SMBUS_SMC_5,G3_SDA 36 39 52 68 76 g
NC = <D 1 NO STUFF <Rb: 2 %3z
6 SYSDETL 15 SYS_DETECT L ™ R7081 C7080 ! R7096% 5203
7 GND 16 49.9K
8 GND 17 CRITICAL 17200 100021)?,5’} T 20011%5
9 GND 18 D7050H ~ 1F1{(;7050 561 GERY 2 1/20m
RCLAMP2402 K 201
€70501 C€7060:|"¢ 0 5 2
0.1UF —— 1UF —— sc-75 ublgy
305 - 305 - 2462
}8‘2‘ 60%5‘} " Vout = 1.25V * (1 + Ra / Rb) .

6 37
2 61

Isch MASTER=744
2y

DC-In & Battery Connectors

d} Apple Inc.
o)

<SCH_NUM>|D

<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

I
III
v

NOT TO REPRODUCE OR COPY IT

ALL RIGHTS RESERVED

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

<BRANCH>
70 OF 120
51 OF 78

SYNC_DATE=08/12/201
———

2

1




8 7 6 5 4 3 2 1

Reverse-Current Protection

NOSTUFF
R7192 MIN NECK HTDTH=0.25 For Erp Lot6 spec R7190
MIN LINE WIDTH-0.5 mm 0
3 PgV1gVIN P5V1_BOOST (PAVI_BIAS) LAAA 2 CHGR DCIN ___ =
CHGR_DCIN D R 1 2 PaV1 g
h 7 3 **—NIN NECK WIDTHS0.25 mm A% DIDT-TRUE MP-LF 5% 402
Inrush Limiter I wipmh-0 5 ’ c7194
ol gk
- o - 0.22UF
C7190 * 108
’ 4.708 VIN BOOST cerM 2 CRITICAL R7391
402
FROM ADAPTER NENNENC ool U7190 ° L7195 ! > PPS5V1 CHGR vDDP .
B Cenu LT3470A 3UH-20%-0.39A-0.4350HM Mre sy a0z
PPDCIN G3H T bl e C7180 * DEN P
e | 4.7UF SHDN* sw| 4 : .
) ] 4 PPDCIN_G3H_INRUSH = B - DbPa18Cc-SHM
— 25v MIN_LINE_WIDTH=0.1 mm crrTICAL BTAS CRITICAL CRITICAL
X6S-CERM MIN NECK WIDTH-0.1 mm ol gty ey
X -
N R7185 07180 NQSTUF;W: ]vomAcs,)s.sv NC %NC . DIDT=TRU] [ PSV1_BIAS <Ras) Cc7198 C7199
17185 . IRF9395TRPBF = R7180 B R7
470% DIRECTFET-MC 100K onp HRM 1 C7195
1/16W 5% ‘— 22PF
: © © 716 m - = 5.
e iaer Ey vout = 5.50V
: B CRITICAL . 402 2 NeO-cog-cEmM 250MA MAX OUTPUT
o CHGR_AGATE_DT HGR ATE_DT 201 (Switcher limit)
NIN LINE WIDTH-0.3 mm T S b5yl FB
MIN NECK WIDTH-0.3 mm T H=
1 <Rb>|
R7186" R7181 =
PPDCIN G3H_ISOL
o 332K 62K R7196°
CRITICAL l/l;:l 1/16W 200)1‘(
ME-LF MF-LF )
D7105 w02, 5402
SBRO330CW Vout = 1.25V * (1 + Ra / Rb) 201,
Sor-323 (CHGR_AGATE)
« 3 R7105 (CHGR_SGATE)
20 R7121 =
3 CHGR DCIN D R 1 2 (CHGR _DCIN)
- AN = R
[ N
2 1/ vew V\/\/_l CRITICAL
. ; _ ! sq
ACIN pin threshold is 3.2V, +/- 50mv uE-Lr \ 7120 1oy ) CHGR CSI R P 2 r7120
Divider sets ACIN threshold at 13.55V J il 402 0.02
— 10% W
I t i d f ~90K meets 2 10V 7 CHGR_CSI_R_N HE
nput impedance of 30maA max load K55 -cam R7122 — Hisazw
sparkitecture requirements .
PP5V1_CHGR VDD R7101 d_PPDCIN G3H CHGR
e 4. 53 5.6 mn
5145 39 38 37 36 34 33 30 17 PP3V42 G3H Eiﬂ:ﬁé?iﬁiﬁ:ﬁ .2 1 /\/\}\/2 s2 PP5V1 CHG:R VDDP ‘ldélgg gﬁéégiﬁig&:::u.z mm CRITICAL CRITICAL CRITICAL
5. MIN LINE WIDTH-0. = “Ts.
VOLTAGESS - 1V MIN NBCK WIDTH-0. NO| XNET_ONNECTION=TRUE 402 .|t c7130 .|t c7131 L' C7132 1 C7135 1 C7136 1 C7137
e VOLTAGETS - ——22UF — 22UF ——22UF —— 1,00F 0,,001UF
& 1 -T— -1 20 T 20 T
LGzt T s T D L i
NO STUFF — Y 0603 0402
c7102 * ‘R7102 S 3%y PLACE_NEAR=C7136.1:3
1UF X5R . NEAR=( 1:3mm
R7112° 103 100K 402 PLACE_NEAR=Q7130.2: 144
1K [ 5% o ° NO_XNET_CONNECTION{FTRUE -4 - -
1/16w 52 MP-LF SWITCH_NODE=TRUE
s, GND_CHGR_AGND 2402 VDD vDDP
N R70100 12 [VHST CRITICAL DCIN|2 2 CHGR DCIN Max Current = 8.5A
.
@ B
'R7110 §§ EMET L 1 /\/\/\/2 CHGR RST L 13§SMB_RST_N SGATE| 2 CHGR SGATE (L7 130 limit )
881K NV zMBUz :Mz 2 zz zii ST U7100 pcarg|: CHGR_AGATE fn. SEZECAL
Z MBI M 10 ]
Ay 55 32 2 CED—SHBUS_SIC " B R cSIP| 28 77| CHGR CSI P Q7130 f = 400 kHz
R_VFR(
5 402 @ @—2:; ZELS x PFRQ 3 csIN| 27 2| CHGR €SI N 22 TN IE R ROPER CRITICAL CRITICAL
ELL =0.
P oUW TpF 8L Ptk s - g e TO SYSTEM
oa or &
HGR_ACT: 3 H = g =0.6 mm - = -
CHGR ACIN N UGATE| 24 CHGR_UGATE R R R A MU IR 0N~ TRroH s 12AMP-32V
‘GATE NODE-TRU MIN LINF WIDTA-0.6 mm i CHGR_PHAS ) . 4
N CHGR_ICOMP 5 _licoMp PHASE| 23 DIDT=TRIE '"ﬁ"%"fé*?'&o’“ﬁ%—mug PPBUS_G3H 25 40 51 58 65 68
R7111 CHGR_VCOMP 7 lcomp MIN NECK WIDTH-0.2 mm R o PIME103T-4R7MS
21.5K LGATE| 21 CHGR_LGATE - - < 1206
1% CHGR_VNEG 8_IVNEG g};zgjzgzgzmus _| 6
iy ‘R7115 77 CHGR_CSO_P 18 |csop BGATE| 16 CHGR_BGATE = —
2 402 100K 47 CHGR CSO N 17_|cson 20V/V AMON|® CHGR_AMON oo -
Tew Ag 36V/V BMON| 15 CiIGR_BMOY oD < 1] PPVBAT G3H CHGR REG
byl 1 2 MC_BC_ACOK 0.6 mm ’
o S0 G (Of AcoKp | SNCBCACHK GRS e
108 <g & .|tc7140 1 C7145
2 on al & 68UF == 0.001UF
a0z 2 g 35352929 o 2 50V
- X7R-CERM
CRITICAL CRSP_DIE-SM vi02 .
Y CRITICAL
R7150 Q7155
0.005 SI7137DP
1% S0-8
PLACE NEAR=U7100.[29: 1MM 1w S¥H-VER-2 TO/FROM BATTERY
0613-2
PPVBAT G3H CHGR R o 3 [s
w7100 : . s
2 (GND) ! : VOLTAGESTS 67 R e T e *°
L 5% = VOLTAGEST2. 6V Cc7157 * e S e
J— 0.01UF VOLTAGE-12. 6V
i S—
PLACE_NEAR=U7100.223: 1MM x7R-CERM 2 A
0402
R7151 2 CHGR CSO R P
(CHGR_CSO_P) 22 AN\
R7152 1 2 CHGR CSO R N
{CHGR_CS0_N) L NN\ e —wretr 0
(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
) 108 —— —— 108 108 108 ——
S lov 16v , 1o s0v s0v
KSR-CERM X7R-CERM X5k XSR-CERM X7R-CERM
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, QFN U7200 CRITICAL
R7201 R7202
1 10
61 60 58 54 45 44 41 32 17 16 _PP5V_S0Q 1 ) |_SO_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
S MIN NECK WIDTH=0.2 mm MIN NECK WIDTH=0.2 mm e
W =
/160 VOLTAGE=5V VOLTAGE=12 7202 ¢ 116w
402 402
0.22UF
PLACE_NEAR=U7200.16: 2mm C7201 108 PLACE_NEAR=U7200.17 : 2mm
oy on 2
R7235 iov 0402
7.5K 2 x5k
CPUVR_NJTC R 2 402-1
18 =
1/200 =
PLACE_NEAR=0Q7310.3:3MM ME B
PLACE_NEAR=L7110.1: 3Mi 201
: (GND)
A © ~
R7236 5 - -
95.3K R7237 VDD VIN FCCM = 1: Forced CCM
14
1 KOHM = .
1208 00xo 'R7223 |'R7222 |'R7221 ['R7220 U7200 FCCM = 0: DCM
201, oz 16.9K 9.31K 34K 6.04K 15195826 FCCM = FLOATING: PS4
Iy 10 Iy 19
2 1/200 1/200 1/200 1/200 CPUVR_NTC 5 | nTC P
61 60 57 37 17 16 15 11 8 ¢ PP1VO5_S0 * uE uE uE uE NOSTUFF
o8 5 5 201 5 201 , 201 5 201 B OMIT_TABLE 16 .
70 37 36 6 (OUT} CPU_PROCHOT T VR_HOT* FCCM CPUVR_FCCM oD = R7225
0
c7278 R7279° 1R7280 l CPUVR_SLOPE 2° | SLOPE 5%
1720
0.1U: 54.9 130 e
PLACE_NEAR=R7279.1:3mm 19 1% 1% CPUVR_PROG1 28 | PROG1 pwM3[ 23¢ 0201
- ErMoxon 2 17209 1/20w Ne 2
R on MF uE CPUVR_PROG2 27_| PROG2 PWM2[ 22 CPUVR_PWM2 oo =
20 20
T2 2201 CPUVR_PROG3 26 | prOG3 pwM1| 2 CPUVR_PWMI oD >
PLACE_NEAR=U7200.32:2mm PLACE_NEAR=U7200.30: 2mm 17 s (IE)—CRU_VR_EN 1| VR_ON R7224
0
70 s ET)—CPU_VIDSOUT 30 | spa DRSEL| 25 CPUVR_DRSEL 1 2
@ CPU_VIDALERT_ L 31 * 5%
" 32 ALERT 2 17200
IDSCLK
00 D—CRUY SCLK PGOOD CPU_VR_READY oo ¢ o
CRITICAL
CPUVR_COMP 5 | comp =
s I CPUVR_ISUMP ¢ el s
c7215 CPU_RTN 13 | RTN ol o XNC
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 B2 . . X NC
10% 1 201 10811 o201 il U FB2 nel 24 ne
% 257 X7R-cERM 5% 201
xorcam 2 2L R7210 25v__ nposcos (CPUVR_ISUMP) -
201 316
50 PUVR_ISUM] CPUVR_ISUMN R 14 | ISUMN
10
17201 CPUVR_IMON g
200 12 (OUT} MC IMON
201
s4 [TN)—CRUVR_ISENI 12 | ISEN1
51 [D)—CEUVR_ISEN2 11 | ISEN2
10 | ISEN3
g2
e
1 C7210 1 C7211 C7240 ¢ B
1.2NF —— o
+/-108 T “
1ov
car
o201t c7241 @
39PF ——
CPUVR_COMP_RC ST R
NPO-COG 2 7230 ! R7230
R7240° o < 95.3K
C7213 ¢ NO_XNE}_CONNECTIION=TRUE 1500PF —— 1%
0.1UF 75K v 17200
pu— x7R
1(3)‘2«, 2 1/2:‘3 0201 2201
CERM-X5R 201
2
NO_XNET_CONNECTION=TRUE
R7241
= 'CC; 1 oK 2
NO_XNET_CONNECTION=TRUE CPU_V ENSE P R
R7243 . —
TUFF
0 NO_XNET_CONNECTION=TRUE MF NO. XNE’[I‘\TCC)gNN[EJ]CTION:TRUE
708 P ENSE_P 1 2 Cc7242 201 - -
o - Vv R7242 R7250
5% 100PF
v 2 || P! ENSE_P_RC 2 AR LA 2K, CPUVR_FB_RC
i
oor —————ﬁk___gjgﬁguﬁ A AN
18 10
5% 17200 17200 NOSTUFF
SV MF MF
rra XW7261 201 201 1.C7250
o 330PF
70 9 [IN)—CPU_VCCSENSE N L 54 2 108
2 X7R-CERM
NO_XNET_CONNECTION=TRUE 0201
1 C7260 1 C7261
330PF =
Tos =
v
2 X7R-CERM
0201
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8

2

¢s 57 5 2 o_PPBUS_S5_HS_COMPUTING . . . Additonal Input Bulk Caps
NOSTUFF NOSTUFF THESE TWO CAPS ARE FOR EMC CRITICAL | CRIFICAL | CcRITICAL CRITICAL CRITICAL
CRITICAL CRITICAL CRITICAL CRITICAL 1 1 1
.|*c7313 ,|'c7314 |'c7315 |1c7316 |[1c7317 |lc7318 c7319 ol GR3T0 .| GT37L .| GT3T6 sl g3 .|" 7380
68UF ——68UF —— 10UF 10UF ——1.0UF—— 0.0018£ 0.001UF 35UF —Z 33UF —— 331 33 3
20% - 20% T 1% 293 3 183 103 2 lev 2 1ev 2 lev 2 1ev 2 lev
B8Y, 58Y, 2 x¢d . 2 ¢ R7%_CERM|2 RT%-CERM Bory-tan 28V raun
SA?E(::%% S[V[P:Aéﬁ %%g SM06 0603 0402 0402 0402 CASED12-SM| CASED12-SM| CASED12-SM CASED12-SM CASED12-SM
. 1 CRITICAL Note: C7377, C7379, C7381 were removed. Area
FIE R BRSV_S0 CRITICAL = 5708’&7% where the pads used to reside was preserved.
C73101 ° 0.4 380 23a b '
OMIT_ TABLE . - - MF CRITICAL CRITICAL CRITICAL CRITICAL
1ﬁ§ p O\ CRITICAL CPUVR_PHASE1 . 1[Y YY) 2 PPVCC_SO_CPU _PHL , 912 Ak |tc7375
X6S-CERM 2 Q7310 MIN ﬁ%gH’?Siﬁ 8:5 M PILEO63T-SM Ji\ ké‘éH’%‘S?ﬁ 8:55" 4 68UF
0402 CPUVR_UGATE1 4 SISA18DN DIDT= 15251821 VOLTAGE 208 7 208
TN LINE wEDTH=0.6 M PWRPAK-SM Surici woos- TRUENE%TE%U{EI o ‘CPUVR_ISNS1 P|  |CPUVR_ISNSI N s 2 2
MIN NECK WEDTH=0.2
PHASE 1 = DIRTIIRGE < 7.2 1R73 14 ’
- e
= 2[ 3 603, 1720w
U7310 CPUVR_PH1_SNUB L0501 oz
ISLgFZNOSD *—o ﬁ)ISDT'{;'Il‘RUE Anrpn T o s o 2=""7
+ >—CPUVR_PWMI 3 lpws Boor| 2 731 7 1 K ’ § F ISNS2_N
nn1- P d A LISNSZ_N 4 54 57 -
1 [ > NNECTION=TRUE =
54 53 CPUVR_FCCM 7 lrcem uGATE| 1 R-CER S Y
ey = CRITICAL 02 < e
PHASE| 8 CRITICAL < 2
5 CPUVR_LGATE1 af d Q7311
THRM LGATE SISA12DN
GND PAD g%gﬁ;gg{gg}g 9.5 PWRPAK-SM CPUVR_ISEN1 T =5
35353942 | 7 GATE_NODE=TRUE CDUVR TSUMP o
R7311 &
CPUVR BOOT1 1 29z CPUVR_BOOT1 RC
T iR R = Ran A e R o R
L DIDT=TRUE 16W  pIDT=TRUE NOSTUFF NOSTUFF THESE TWO S ARE FOR EMC
= C7 3 1 1 402 N CRITICAL 1 CRITICAL N CRITICAL CRITICAL N
7311 = Jrc7323]'c7324|: C7325)) €7326]* €7327): g732 1C7329
HTE ST T T T =l h 0 T
11 2 11, ‘L’y oant? bOYy_Tant? X6S-CERM|2 X6S-CERM|2 CRRM-X6S|2 X7R-CERM|2 X7R-CERM
%2{*} CASE-D2E}SMCASE-D2E}sM0603 060 0402 0402 0402
o 54 5345 s 1 22 17 236 PRSV_S0 Riis cRTeAT
R N ;' R7320
c c 0.00075 PPVCC_S0_CPU 8 10 42 65 68
d73201 L7320 i) ==
20 0.4UH-20%-23A i
0612
ig?} CPUVR PHASE2 1 m , PPVCC_. SO0_CPU_PH2 . 2 Vout — 1 85V max
6S-CERM 2 IN INE _WIDTH=0.6 MM PILE063T_SM MIN LINE WIDTH — | 3 2 .
0402 MIN VECK WIDTH=0.2 MM MIN NECK | WIDTH ™M
5 BIE RGO Tszei601  UoLmAGET” 40A MAX OUTPUT
1 4 7 3 i n Yy L 7
L N P F 1 T F = 800KHZ
PHASE 2 CPUVR_UGATE2 4 . | | )
° e echs 1 ’ L :
Ve DIDTATROE 1 PUVR_ . oo vuveo Juevl
GATE_NODE=TRUE S — — OMIT
U7320 ST CPUVR_ISUMN T = R7327
ISL6208D 1| 2| 3 1C7322 N 1O XNET_CONNECTION=TRUE NOSTUEF CPUVR_ISNS1_N
. CPUVR_PWM2 3 |pym DFN - oor| 2 0;,001UF R7325 R7326 a1 sa 77
OoD——=_xf2< - N 19% ]ii%{ 200K gggg NO_XNET_CONNECTION=TRUE
9 X7R-CERM
5453 CPUVR_FCCM 7 |rccm UGATE| 1 . 0402 1/2%‘%’ %F/ﬁow NONE
CRITICAL OMIT TABLE 2 2
PHASE| 8 b CRITICAL =
H 07321
HRM LGATE[ S CPUVR LGATE2 4/ 4 SISA12DN CPUVR_ISEN2 oD
GND_'PAD MIN NECK‘WID’M‘I?O S WM | 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 Bibrs TRU]
C7321402
.22UF
1 |2
11 =
108
16V
CERM
202
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65 57 54 53 40

DDR3L (1v35 S3) REGULATOR

PPBUS_S5_HS COMPUTING

i

PLACE_NEAR=07430.2:1MM

CRITICAL

L7430
1.0UH-20%-15A-0.00660HM

77 1 (OUT} NC_ISNS DDR_S3P
77 41 (GUT} NC_ISNS DDR_S3N

CRITICAL CRITICAL
|t c7a31 1 c7434 1 C7432 1 C7435 107433
68UF —— 68UF ——1.0uF ——1.0uF 0.001UF
PO ~ 508 — 10t — 10t 208
S 3o S 3o , 38y , 3%V , sov
S A— - A— CERu-x65 CERN-X68 CERM
73 65 55 41 22 21 20 19 17 _PP1V35 83 . CasE-poE-sm CRBE-DRE-SM  punce pven®h0.5om prae n88807as0.sem | 0802
CRITICAL
66 65 63 62 60 57 56 45 33 33 _PRSV_S4 . _L
i Cc7401 * =
10UF
CRITICAL 20%
09,
1 XSR-CERM
C7400 Sasoy
LouF Prace_weaReu7ho. 2+ s
iov
By = (boRREG_DRVH)
Prace_weaR=u7400.h2+ 100 o WIN LINE WIDTA=0.6 mm E
R7425 MIN NECK WIDTH=0.17 mm CRITICAL
DOTI MIN_NECK_WIDT! mm
= vipo N _WrpTa-=O. 102 ur-LE Co741121-5 Q7430
R A -
BIDT-TRGE NO_TEST=TRUE 550 1/16w -0 — FDMS3602S
V5IN VBST| 1 DDRREG_VBST 1 2 DDRREG_VBST_RC L |2 POWERS 6
MIN NECK WIDT 17 ~
19 DDRREG_FB DRVH|[ 14 DDRREG_DRVH MIN LINE WIDTI L
u7400 GATE_NODE-TRUE SUTTC KODE-TRUE 10% —
17 MEMVTT PWR_EN T Enab) 17 |s3 swl v DDRREG LL o DIDT-TRUE (DDRREG_LL) 25v
OD—== TPS51916 SWITCH NODE-TRUE x5R puase | 7 !
¢ [ZXy—DDRREG_EN DDO/UTTREE Enabl 16 |S5 o DIDT-TRUE 402 >
DRVL| 11 DDRREG DRVL Sronon TRV® MIN LINE WIDTH=0.6 —
DDRREG_1V8_ VREF 6 |VREF MIN_NECK_WIDTH:
CRITICAL PGOOD| 20  DDRREG PGOOD oD o i
N A VDDQSNS| 9 DDRREG_VDDQSNS
C7415 * ?9746;5 VTT PPOV675_S0_DDRVTT XW7460
0.1UF —— . DDRREG_MODE £
1 19_[MODE VTTSNS| 1
108 — L DDRREG VTTSNS
1ov 1/16W e— L F | DDRREG VTTSNS 1 ﬂ 2 o
X7R-Cooy 2 MF-LF REG_TRIP 15 |TRIP L, PSR S orwE (DDRREG_DRVL)
402
0402 LR VTTREF| s & PPVTTDDR S3
PLace_weageu7400. 6+ 1m0 Tom max 1oad MIN LINE WIDTH=0.6 mm
CRITICAL CRITICAL MIN_NECK WIDTH=0.17 mm
VTT THRM N N =
OMIT_TABLE OMIT TABLE PGND GND GND PAD C7460 Sg‘;lf 1
1
R7419' R7416 |1 c7416 J J 208
150K 100K —L—0.01ur 1 1 ) xsrceau 2 (-
1 1% — 10% R7417 R7418 0603 0603
1/16W 1/16W 1ov PLACE NEAR-CT401 ] S4mm PLACE NEAR-C7460. 15 4ma]
ME-LF ME-LF PR~ 200K 51.1K
402 2402 0402 1% 1
e L N — /16w 1716w
DDRREG P1V35 L | R pEnaT0s. 8 R tmeTen.® MF-LF MF-LF C7460, C7461 close to memory
I 202 202 L
07419 2 2 = 2 C7450 * (DDRREG_VDDQSNS)
Prace_weand7400. 10+ 3000 0.220F ——
SSM3K15FV B PLACE_NEAR=U7400.18 301 XW7400 108 ——
SOD-VESM-HF sM 10v 2
cER
202

CRITICAL

OMIT_TABLE

GND_DDRREG_SGND
MIN LINE WIDT)
MIN_NEC

2 VOLTAGE=0V

1

PLACE_NEAR=U7400.21+ 1mt

IDT)

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11450411 1 RES,MTL FILM,1/16W,100K,1,0402,SMD,LF R7416 CRITICAL PPDDR: 1V5
11450391 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
114s0428 1 RES, MTL FILM,1/16W,150k,0402,SMD,LF R7419 CRITICAL PPDDR: 1V5

MIN_LINE WIDTH=0.2 mm
MIN_NECK_WIDTH=0.17 mm

R7401
10
1 2 DDRREG VDDQSN
2
5% MIN NECK_WIDT
1/20w -
MF
201

MIN ] 3
MIN_NECK_WIDTH=0.1 MM

15251822

) |2

PP1V3g S3 17 19 2
il 53 8
CRITICAL VOUT = 1.35V
.|’ c7440 9A MAX OUTPUT
——330UF £ = 400 kHz
[ 20%
2 Zory-rane 1 C7446
N CRITICAL CASE-B2-SM1 ?o'=OOIUF
C7442 108
— 330UF CRITICAL 2 gom_cerm
402
2 so0v c7441 |, |' C7445 040
POLY-TANT 330UF —— —— 10UF
CASE-B2-SM1 208 — T~ T gg;
PoLy-TAND 2 2 X3n-ceru
CASE-B2-SM1 0603

PLACE_NEAR=C7442.1:2MM

2
[8}(W7401
sM
1

SYNC_DATE=08/12/201
———

Isch MASTER=744
2y

1.35vV DDR3 SUPPLY

Apple Inc.
o)

[<scH num>|D

<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

<BRANCH>
74 OF 120
55 OF 78

2

1




65 40

PPBUS_S5_HS_OTHER5V

CRITICAL

C7543
68UF

CASE-D2E-SM

1
+
208
16V 5
POLY-TANT

57 56 55 45 33
68 66 65 63 62 80
VvOouT = 5.0V

10.8A MAX OUTPUT

F = 600 KHZ

32 _PP5V_S4

2
CASE-D3L-SM

CRITICAL
.|’ C7553 + C7571
330UF p— o
20%

2 6.3V , 50V
POLY-TANT X7R-CERM
CASE-D3L-SM 0402
CRITICAL CRITICAL
Cc7552 ', C7550 *

330UF ——
208

T

6.3v 25v
POLY-TANT X5R-CERM
0603

L

'‘R7522
10

5%

1/16W

MF-LF
5402

1
R7520
41.2K
1%
1/16w
MF_LF

, 402

C7553.1

T
P

PLACE_NEAR-

0

=L7520.1
N

PLACE_NEAR-
PLACE_NEAR

FVS4_VFB1_RR

'R7521
10.0K
0.5%
136w
4

, 402

PPBUS_S5_HS_OTHER3V3 65 63 62 60 57 56 55 46 33 32 _PP5V_S4
65 10 5> _H5 B
CRITICAL CRITICAL CRITICAL
1 C7541 1 C7570 —PPSV S5 56568 . . A |
0.001UF C7584 C7580 C7582 C7583
9% vouT = 5V 68UF — — 68UF — 68UF —— z 9, 001UF
ov 208 ——~ — — T 10 s
2 G cenw |2 2omu 100MA MAX OUTPUT o v v 2 30
0603 0402 POLY-TANT POLY-TANT POLY-TANT CERM
CRITICAL 0402
4 P5VP3V3_VREG3
3_VREF2 =
SKIP_5V3V3:{INAUDIBLE 603 PP3V3_S5 2°,60,51, 85,8
32118263780
R7501" E] I I - ’
SKIP_5V3V3:AUDIBLE R o R o - C7501 ¢ 1C7503 VOuUT = 3.3V
R7500" 5? = = m 7 x 0.22UF —— 2.2UF h
o 128 @ g g g > 108 200 15250754 10.5A MAX OUTPUT
5% 0201 > I & I cErM 2 2 xsr-ceru
CRITICAL Tz : > > > “o2 CRITICAL 600 KHZ
1.0UH-21A-0.0060HM 0201, ¢ ISKIPSEL1 376s0958 L7560
Q7520 50V 1 I CRITICAL ® 1.0UH-22A
X7R R7544 PSVP3V3 SKIPSEL 9 _ISKIPSEL2 CRITICAL PCMCO63T-SM
s foan©SP38872050 c03-1 1 « locser U7501 sMc PM G2 BN e R7563 47560 c7572
Sonsxs a5 5 orn <D 0 A 0.001UF ——
T i ° Bevae FouS36028 8T
vsw DA R 4 P5VS4_VBST L_[VBST1 : P3V3S5_VBST MIN WBCK WIDTH= POWERSE o X7R-CERM 2
GATE_NODE=TRUE DIDT=TRUE  switcn woor-mmon = DIDT=TRUE ~  SWiTCH NoDE-TROE DIDT=TRUE R 0402
— TGR| 4 DIDT=TRUE P5VS4 DRVH 1 |pRvEL g P3V3S5 DRVH GATE_NODE=TRUE PHASE 7 CRITICAL CRITICAL
MIN_LINE WIDTH=0.6 MM GATE_NODE=T] = [N - = = .
I R g RUE D:;stR:ELL o & n;n;vg.:-: - GATE_NODE-TRUE WINLINE Iom-o.¢ tut Bs C7590 ;;23705‘,122
NO STUFF ] | WY LINE wDTa=0. ¢ mt SWITCH_NODE-TRUE DIDT-TRUE pProT-TRUE SWITCH_NODE-TRUE HIN LINE_WIDTH=0.6 MM NO STUFF E 208 R
'R7599 — BG| 5 e P5VS4_DRVL DRVL1 P3V3S5_DRVL MIN_NECK_WIDTH=0.2 MM M X5R-CERM 2 83V
3 W Lo oo ¢ e SATE_NGPE-TRUE SToT-TRUE bror=troz SATE_NGPE-TRUE VIN LINE WIDTH=0.6 W - 0603 CasE-_D3L_sH
PGND R - P5VS4 CSP1 1 P3V3S5 CSP2 MIN_NECK_WIDTH=0.2 MM — 8
P5VS4_CSN1 N P 2
C07.?(ZJI.F8 1 3V3S5_CSN2 c7588 E 1
. 0.1UF
P5VS4 SNUBR 1]z ODE P3V3S5_RF e g E g‘
Hn Lo wioTi-o ¢ 11 P5VS4_VFB1 FB1 P3V3S5 VFB2 d s
DIDE-TRUE 1os P5VS4_COMP1 OMP1 P3V3S5_COMP2 1oy oK 4 o 3
- NO STUFF XTR-CERM 1 X7R-CE! LRovE Ry
7599 1 402 & P5VS4RS3 EN EN1 S5_PWR_EN o R7506 Saes NO STUFF E E 2
165K
0.0033UF R7547 P5VS4RS3 PGOOD PGOOD1 S5_PWRGD o s e K % I
108 1/16w E
390 2.49K GND MF-LF A j
cERM 0z, g 4
202 W < 1 4
1/16
R7556 nELE R7536" ! ! st
o 402 1R7537 153 R7538 R7539 2
. «1K 12.1K
= i 10K i Lox = XW7560 W7561
1/16W 1% 1/16W = 1/16W 1/16W sM sM
ME-LF 1/16w ME-LF ME-LF frideey
202 ue-Lr 0z, 2 , 402 0z, 1
DIDT=TRUE
5VS4_COMP1 R XW75058 P3V3S5 COMP2 R DIDT=TRUE
PLACE_NEAR=U7501
1
C7537 * 1 C7536 C7538 1 1 C7539 P3V3S5_VFB2_RR
150PF —— 4700PF 4700PF —— 47PF -
5% 0% ios 5%
corm 2 2 Comm oo 2 2 2y
CERM CERM
402 402 402 402 R7560"
o (PSVP3V3 VREF2) (PSVP3V3 VREF2) o 23.2K
0.5% %
1/i6w
ME-LF
0402,
GND_5V3V3_AGND
MIN LINE WIDTH=0.2 M
MIN NECK WIDTH-0.2 M
VOLTAGE=0V
R7561"
10.0K
0.5%
1iew
M
a0z,
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PP1VOS SO

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

66 65 63 62 60 56 55 45 33 32 _EBSV 54 o

1.05V S0 Regulator

65 55 54 53 40 _PPBUS S5 HS COMPUTING

P1V05S0 BOOT RC

WIN_LINE_WIDTH=0.5 mn
MIN_NECK_WIDTH=0.2 mm
DIDT-TRUE

1 7630
0.108
1 R7630 L~
. pit
“ CRITICAL
2 - Q7630
o,
. FDPC1012s
LLP
— VLDOIN
- AN
8 [V+ Short Rsense
12 [VSIN VBST s b+ ] omr
Scrub S3 & S5 pins connections! DRVH R7631 —
U7600 o o oy R7640
P1V05S3 EN 17 |s3 SWl_1. P1V05S0 DRVEH LA/ 2 bLushso prun & e il 0.003
TPS51916 E_tave_wioTe0- 6 mm T L ToTie0. 6 - A
61 BIVOSSO BN 16 IS5 ol MO NECK WIDTH=0.2 mm » I _NECK_WiTH=0.2 T T L7630 1%
L wobB-TRuE A ATE NODE-TRUE A 1.0UH-20%-11A-0.0110HM v Pp1v0s S0 53 57 60
P1V05 S0 VREF s |VREF e & l’ 0612-SHORT [
WIN_LINE WIDTH: CRITICAL  PGOOD| 20 P1V05S0 LL sw 3 . 1 2 pp1vos so REG R 1 2 « - 1.05 61 65 68
e VDDQSNS| 2 MENNECK NIDTH0.2 | NOSTUFF FDSD0630-5 D02 3 4 vout = 1.05v
C7615 ‘R7611 P1v05S0 FB s [REFIN SwrTcn_vopE~TRUE . CRITICAL VOLTAGE=T.05 CRITICAL
0.1UF 35.7K IN_LINE_WIDTH=0.2 mm VTT]| Eivosso, DIDT=TRUE '_ R7632 1 5A MAX OUTPUT
. N NECK VIDTH-0. 1
108 33 L NBCK_WIDTH-0 P1v0550_toDE 19 |MODE VT 1 2:2 T F = 400 KHZ
2 PLACE_NER=17630.2¢1.5mm =
X7R-CERM o P1vosso_TRIP 18 |TRTP P1v05S0_DRVL 7 |use 0w CENERILT630.2:1.5 T
2 MIN_LINE_WIDTH=0.6 mm 1 MF-LF c7623 1 2
VTTREF] WIN NECK_WIDTH-0.2 mm , 603 Toomen ——
U zsns 1v05 S0 P s T o
VT THRM N v P1V05S0 LI SNUB 77 Qe et 2,
DIDT=TRUE e
R PGND GND GND PAD alala NOSTUFF 0402 CRITICAL
77 a1 zsns 1v05 S0 w
39769;2 4 4 4 A 1v0550 PGooD oD o HEE C7632 Qe ! 7648 s im 2
. 1 1 ) 0.001UF —
[ R7610 R7613 |'R7614 Ll 1oy i xw76108]
F s0v s
X xrm-cen 2 2
2 Boow 0402 e, A
E L ¢
201 =
2 2 C7650 *
0.22UF ——
XW7600 108 —1—
s v,
crRu
R 402
P1V0550 AGND
ot wroT-0.6 T FLACE NEAR=UTE00.21+ Imm
o NRCK_wTDT-0.2
VOLTAGE=0V R7641
P1V0550_VDDOSNS 10 P1V0550_VDDOSNS_R
2
o e _wrom-0.2 e se o e _wrom-0.2 mm
MEN NECK WIDTH-0.17 120w MEN NECK WIDmH-0.17
201

.| c7619
1000PF = T esur
5% T e
25v
cerm 2 2 POLY-TANT
o402

PLACE_NEAR-Q7630.6:1.5mm

1

C7624
1.0UF
108

357
CERM-X6S
0402
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Page Notes
Power aliases required by this page:
 ~PPVIN_SOSW_LCDBKLTFET  (9-12.6V LCD BACKLIGHT INPUT)
- —pP5V_S0_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
74050159 POWER GOING TO LCD BACKLIGHT
R7700 Q7700
CRITICAL 0 .325 FDC638APZ_SBMS001 s PPVIN SOSW LCDBKLT
F7700 1y prrs— . -
3aMP-32v 0612 s MARE_BASE=TRUE = =
65 52 51 a0 25 PPBUS_G3H 1 2 55 PPVIN SOSW LCDBKLT F 1 s PPVIN SOSW LCPBKLT R ¢ ” PLACE_NEAR=Q7701.5:3m PLACE_NEAR=L7710.2:3mM
@
: ¢ J__L . 15281527 37150704
0603 [ E—
1 C7700 'R7701 i NOSTUFF CRITICAL CRITICAL
—— 1900eF 80.6K 1 C7701 L7710 D7710
1 3 1 ~20%- -
St v —— 0.001UF Z2UE-203 2. 425000 030HM PowERDI-123 PPVOUT_S0_LCDBKLT 58 62 68
1 40 ISNS LCDBRLT P 0201 e 2 s i 2 NNE ’ A
102 DEM8030C-SM T
DFLS2100 a
= C7713 1 C7714 1 C7715 1 C7716 1 C7717
LCDBKLT 1 1 1
N ISNS LCDBKLT N EN L c7710 c7711 c7712 & A S T doone
77 40 0.1UF & Tos — 0%
Sov 5 XW7710 N T 18
'R7702 & & f} 18 _PESV SO 2 gen §  Prace wear-p7710.K:2m0 M ot Tt 1210-1 oot e0s
63.4K 8 0603 202 9 |
1% 1 1
wo R7744 R7745 E p
fraad 0 0 1 = =
5 402 5% 5% = PLACEMENT_NOTE : 0| PLACEMENT_NOTE :
1/16W 1/16w — o —
ME-LF ME-LF z| &l
0z, 2402 SANDWICH C7710 AND C7711 & SANDWICH C7713 AND C7714
PLACE_NEAR=L7710.1:5MM  PLACE NEAR-L7710.1:5MM S &
s0q PP5V_SO_BKLT A B g SANDWICH C7715 AND C7716
PLACE_NEAR=L7710.1:5MM 58 | \CE_NEAR=D7710
PP5 S0_BKLT D - o ACE_NEAR=] D77)D K:5MM
5 a PLACE_NEAR=D7710.K:5MM
“Prace NEARZD7710.x:5
Cc7740 1 1C7741 A R7731 O PEACE NEAR-D7710-K: shit
PLACE_NEAR=U7700.5:5MM jyp —L— —L_ jyp PLACE_NEAR=U7[7100.18:5MM CRITICAL 13.3K
.
108 —— 1ot /16w
¥om 2 2 3on Q7701 frii
0271 02-1 aam SI7812DN 2402
ss GND_BKLT SGND ® ss LCDBKLT _FET DRV R 4 PWRPK-1212-8
2 & — R7732
1 a a 150K
R7740 g 8 123 Y
M /160
320w U7700 prakr |umdr-u7700.1: 3 el
ue e
201
2 LP8548B1SQ_-04
BKLT_SD 1 |'sp Sw| 2ss LCDBRLT SW
° | VSENSE_N swl t T
10 | ySENSE P FB| 2! LCDBKLT FB
GD| 4ss LCDBKLT FET DRV
L SENSR OUT ~ | SENSE_oUT PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
PLATFORM_RESET NO LONGER GATES THE BKLT_EN AS BOTH COME FROM PCH NOW 1 | o ISET_KEYB| 20 BKLT ISET KEVB R7720 BKLT:ENG
p— —_ PLACE_NEAR=U7700.13:10MM
R7742 2 | pwm kEYB  KEYB1| '3 BKLT KEYBL | /1\?\/\2/2 B 11650004 1 RES,MTL FILM,0 OHM,1A MAX,0402,SMD R7720,R7721 CRITICAL BKLT : PROD
0 -
@ EDP_BKLT_PSR_EN 1 2 g BKLT EN R KEYB2| !* BKLT KEYB2 0.1%
- ’\/5\‘/\/ NO STi‘F 15 | scL (1euy 116w
1/20 16 s 402 KBDLED_CATHODE1
O?E,W L c7742 SDA (zpu) i:z : 35 68
33PF CRITICAL ] BKLT:ENG
35y PLACE_NEAR-U7700.14:10MM
2 20 s 35354160 . N
b5or AN B
D_BKLT ND o 1%
58 _GNI SG! % % E A 10/16W
Aalag g R7741 A
Z Z Zz 2 Z THRM 31.6K
888808 pap 1
R7747 /200
0 HME R FT
56 [IM)—SMC_SYS KBDLED LAAAZ , BKLT PWM _KEYB 2 D ACE_NEAR=U7700.20:5MM
5% NO STUFF d
1720w
uF 1C7747
0201 33PF
B
35v
2 {po-coc XW7SM700 PPVOUT_BKLT FB2
0201 ss PP5V_SO_KBDBKLT SW
s _GND_BKLT SGND ’_&)_‘
2
XW7720
ss _GND_BKLT_SGND s
MIN TINE WIDT PLACE_NEAR=U7700. 6351
60 58 54 53 45 44 41 32 17 16 _EP5V_S0 £ MIN _NECK WIDT! - 1| PLACE NEAR=D7720.K:2MM
8 65 ol = VOLTAGE=0V -
15251701
37150572
CRITICAL CRITICAL
L7720 D7720
sy asas a1 321716 PBSV SO | OTHR20 % JITIeS 0. 1708 S0p-123 PPVQUT SO KBDBKI, 35 58 68
BBy
. ! 2 a N = .
PLACE_NEAR=U7700.15: 10MM PSTO41R-5M [Z¢™
1 C7720 1 ¢7721 1 C7722 o OOt 5 0 1 C7723 1 C7724 c7725 1 C7726 17727
R7750 —— 2.2UF 0.1UF TR 1.0UF —— 1.0UF —— 0.001UF —— 1.0UF —— 1.0UF
0 3% iy 500 G T, % T, %% RGN
68 66 62 I2C_BKLT_SCL 1 2 BKLT_SCL 2 2 2 3R 2 3R 2 ¥7R-CERM 2 7R 2 xR
m /\/\/\/ 603 0201 0805 0805 0402 0805 0805
R7751 12
0 0201
6 65 62 ETy—L2C BKLT SDA 1 BKLT_SDA
5% PLACEMENT_NOTE : - PLACEMENT_NOTE :
I2C ID DEDICATED.ONLY CONNECTS TO JERRY 1/20m — — T-BONE C7726 AND C7727
wr PLACE_NEAR-D7720.K:9MM PLACE NEAR=D7720.K:9MM
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:5MM
PBUS LINE WIDTHS LCD BKLT LINE WIDTHS KBD BKLT LINE WIDTHS
[O—BB5V_S0_BKLT A [O—LCDBKLT FET DRV R 5 [—>—LCDBKLT_Sw s8 [CO—EB5V_S0 KBDBKLT SW s8 ISYNC MASTER=J44 SYNC DATE=08/12/2013
MIN_LINE_WIDTI MIN_LINE_WIDTH= 2 MM MIN_LINE_WIDTI MM MIN_LINE_WIDTH=0.5 ——
MINNECK WIDTH0.25 M .25 SN NECK_WIDTH-0. 35 M
VOUTAGETSY R o AN —- LCD AND KBD BKLT DRIVER
LCDBKLT FET DRV s8 PPVIN SW _LCDBKLT SW s8
D—Mm TINE WIDTH-2 MM D—
PP BKLT_D MIN_NECK_WIDTH=0.25 MM .25 MM <SCH NUM> D
[ e T VoL TACE-5Y o petRUE PPVOUT_S0_KBDBKLT 55 55 6 Apple Inc.
MIN NECK_WIDT .25 MM ‘GATE_NODI - SWITCH_NODE=TRUE DIDT=TRUE MIN_LINE WIDTH=0. g
< e
VOLTAGE=5V O EEVOUT S0 ICDBKLT 58 62 68 bt ) <E4LABEL>
MIN NECK WIDTH-0.35 Mt [CO—RRVOUT_BKLT_FB2 s NOTICE OF PROPRIETARY PROPERTY :
VOLTAGE=53v MIN_LINE WIDTH 0.4 MM
MIN_NECK WIDTH=0.25 MM THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
1 'K_WIDT! .25 D PPVOUT_ BKLT FB VOLTAGE=40V PROPRIETARY PROPERTY OF APPLE INC.
VOLTAGE=12.9V MIN_LINE_WIDT! MM THE POSESSOR AGREES TO THE FOLLOWINGA
%2&22“5‘3’5“ - 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
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29 27 26 18 17 16 15 13 11 &
77 8 65 61 60 56

_PP3V3_ S5

1.5V SO0 Switcher

o D P1V5S0_EN

1 (GO} P1V5S0_PGOOD

CRITICAL
1
e 923}70 15251051
—— 20
Uu7870 2 }%gé" CRITICAL
ISL8009B 0603 L
DEN 2.2UH-2A-0.155-0OHM PP1V5_S0 o a7 50 61 63 65 60
2len CRITICAL rx|8 P1V5 S0 SW [
FH-HETEDRE-0:] Vout = 1.508V
3lpor vrB| 6 SWITCH_NGDE=" ° 'R7882 )
1 o i 10 MAX CURRENT = 0.6A
KIP RSI §§16W
GND THRM_PAD zlélgiLF Freq = 1.6MHZ
35352535 i P
P1V5_SO0_FB_R CRITICAL CRITICAL
1C7873 1C787
c78761| |'R7880 ——2%&VF  ——2Z&UF
R78 20y 20y
10PF T 2 X5R 2 X5R
8% 1/16W 0603 0603
COG-CBRM 2 ME-LE
- 402
0402 <Ra>
P1V5_SO_FB I a
'R7881
1o
i/16w
MF-LF
402
<Rb>

Vout = 0.8V * (1 + Ra / Rb)_L

1.05v SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pull-ups (3) must be 51 ohms to support XDP (not required in production).

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

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

65 61 60 45 14 11 &

CRITICAL
XDP_ CONN
U7840
PP3V3_SUS TPS720105 PP1V05_SUS 16 o5
4 |p1AS
6 Irn our| L Mggtc\jr%éggv= 0.35A
3 [en N2 % Ne
XDP THRM XDP
C78401 GND___PAD 107841
1UF —— 5 7 == 2, 2UF
S8 = ~ 1oy,
CERM X5R
402 102

ISYNC MASTER=J44

SYNC _DATE=08/12/2013
—————

Misc Power Supplies

<SCH_NuM>| D

Cfs Apple Inc. ——
1<) <E4ALABEL>

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
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1.5V SO0 Audio Switch (BYPASSED)

Loading specs per J41/43 PowerBudget Riviera rev0.99%e

R8042 —— PP1V5_S0SW_AUDIO HDA 8 11 17 60
0 .
$3 s PPLV5_S0 1 2 l PP1V5_S0SW_AUDIO HDA
gy A PELYSS0S, AUDLO e 3.3V SUS Switch
5% MIN NECK WIDTH=0.17 mm
1720w VOLTAGE=1.5v
uE MAKE BASETRUE
NOSTUFF 0201
R8040" uU8020
10K u8040 PP3V3 S5 TPS22934
1asy TPSgS%924 S I I WCSP oo FET R PPIV3_SUS
201 A2 NOSTUFF Al A2 lvin vouT| AL VOLTAGE=3.3V foarm e
2 )VIN VOU'I( EDP: 0.5A MIN LINE WIDTH EDP: 167mA
B2 Bl CRITICAL MIN NECK WIDTH
o [IT)—B3V3SUS EN B2 [on
CRITICAL U8040
1 [IF)—RLV5SO0SW_AUDIO EN C2 oy GND Us8020
GND o
NOSTUFF
40 1 = Part TPS22924C C8020 * “ Part TPS22934
€8040 3 1.0UF ——
1.0UF —— Type Load Switch 623 Type Load Switch
6.3V 2 xs5R 2
020108 R(on) 19.6 mOhm Typ 0201-1 R(on) 63 mOhm Typ
, @ 1.8V 21.8 mOhm Max r @ 3.6V 77 mOhm Max
£ Current 2A Max = Current 1A Max
.
1.05V PCH HSIO Switch
. OMIT
.
3.3V 54 Switch R8000 3.3V SSD Switch ey 2RV 80
U8000 1
TPS22920 b
et csp 0612-5HORT
32 3% %7 7 _PP3V3_ S5 A2 Al PP3V3_S4 FET R 1 PP3V3_S4 18 29 34 37 38 42 63 64 65 68 61 57 53 37 17 16 15 11 8 ¢ _PP1VO5_S0 -
26 18 17 16 VOLTAGE=3.3V o8 es e
68 65 61 60 B2 | ly1n vout FBL MIN_LINE_WIDTH=0.50MM 3J< J<4 EDP: 2.4A 29 27 26 18 17 16 15 13 11 8 _PP3V3 S5
2 c1 MIN NECK_WIDTH=0.20MM NC Ne 77 68 65 61 60 59 56
-
CRITICAL
U8000 1 C8070 VDD
6127 26 18 (TWy—S4 PWR EN D2 fon - 0.1UF
GND Part TPS22920 VDD 103, U8005
8 U8070 * ghpees SLGSAP1471V | 2
a Type Load Switch 0201 TDEFN 3
SLG5AP1453V — D
R(on) 5.5 MOHM TYP P3V3S0SW_SSD_FET RAMP 7_|cap TDFN Dl 3 g 1s [Iy)—BCH HSIO PWR EN on c s 5 PP1VO5_S0SW PCH HSIO 811 65
@ 3.6V 8.8 MOHM MAX RITICAL
1 7 EDP: 1.84A
C?OO?J(F) _ o s SSD_PWR_EN 2 oy  CRITICAL 5 PP3V3 SOSW _SSD_FET S| 8
00 Current 4A MAX Cc8071 L VOLTAGE=3.3V 5A
82y 2 4700PF GND MIN NECK WIDTH Sense R on sensor page
0201-1 iov m
X7R
4 201 NOSTUFF Us070 us8005
= R8070 = Part SLG5AP1417V
0 Part SLG5AP1453V
61 60 .
- Type Load Switch
. omMIT - r Type Load Switch ¥p
3.3V S3 Switch i R(on) 9.8 mOhm Typ
RSO11 0201 R(on) 7.8 mOhm Typ @ 4v vgs TBD mOhm Max
0.002 @ 25cC 8.5 mOhm Max
i Current 6A Max
. Ug010 0612 EroRT Current 5.3A Max
593529 7 pp3v3 g5 TPS22924 PP3V3_S3 FET R 3 PP3V3_S3 15 18 19 39 42 65 68
32135 %e csp
56 65 61 60 a2 3J< 4 EDP: 1.02A
o2 |JVIN  vour( NG NC
CRITICAL
P3V3S3 EN c2 Jon
== Us010
GND
Cc8010 * b3 Part TPS22924C
1.0UF ——
623 Type Load Switch
2
X5R
0201-1 R(on) 18.5 mOhm Typ REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAILABLE BY THEN
r @ 2.5V 25.8 mOhm Max
= Current 2A Max
.
3.3V SO0 Switch
Sense R on sensor page
65 61 60 08030 pag
$9% % pp3va ss TPS22924 PP3V3 SO _FET a1 65
3¢ 38 a2 cose a1
B EDP: 1A
o2 |JVIN  vour(| s
CRITICAL U8030
61 60 [(IE)—E3V3S0_EN €2 lon
GND Part TPS22924C
C8030 * 8 Type Load Switch
1.0UF ——
29% R(on) 18.5 mOhm Typ .
6.3V -
020528 : @ 2.5v 25.8 mOhm Max 5 V SO SWltCh
r Current 2A Max
= 66 65 63 62 57 56 55 46 33 32 PP5V_S4
1 1 C8080
3.3V Sensor Switch ; c808
VDD 2 }g\‘/
XSR-CERM
i U8080 B
5 '1%220259_)391 R80050 SLG5AP1443V —
13 ¢ PP3V3_S5 PP3V3_S4SW_SNS_FET R 1 2 PP3V3_S4SW_SNS -
ié i WCSP 12 AVAVAY; oo 40 414z 68 P5VS0_FET RAMP 7 |cap TPEN o HER- SYNC MASTER=J44 SYNC DATE=08/12/2013
se EDP: 50mA w ———
23 27 a2 a1 :
60 59 IVIN VOuUT) 1/16W CRITICAL
HE Y ME-LF P5VS0_EN 2 sls PP5V_SO_FET
. CRITICAL o c8081 o DS ———— N - we Power FETs
40 28 2 [TTy—SMC SENSOR PWR EN o 47008% GND EDP: 1.1A . p—
108
GND v ® Us8080 <SCH_ NUM>|D
U8050 s 2 Apple Inc.
o 01 s
@ Part TPS22934 part SLG5AP1443V ) <E4LABEL>
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
- c 1 c t 2.5a 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
56 37 36 SMC_PM G2 EN R8140 2927 26 18 17 16 15 13 13 5 _PP3V3 S5
61 77 68 65 61 60 59 56 1 1 1
100 standby Enables R8111 R8112 R8113
5637 36 SMC_PM_G2_EN 56 61 NOSTUFF 20K 0 3.3K
= N N N
HAKE_BRSESTRUE Cc8170 320w 320w 20w
e e e
0.10F , 201 , 0201 , 201
0.47UF ceRiXoR
o TPAD_VBUS_EN oo
- = .6:2.3mm TUFF
? chunoxse BYPASS=UB170.6:2.3; N°58i370 1 co P3V3S3 EN — P3V3S3 EN o SR
Y FAKE BASE-TRUE —
PLACE_NEAR=U7501.21:7mm 74LVC1G32 — S4 PWR EN [T 10 26 27 60 61
= 3615 [IN)-BM SLP S5 L S0T891 —
61 ss DDRREG EN DDRREG_EN T 55 o
4 S4_PWR_EN — S4 PWR EN T 0 26 27 50 &1 MAKE_BASE-TRUE —
SMC_S4_WAKESRC EN 1 HAKE_BASESTRUE NO STUFF NO STUFF
S5 Power Good 376 D= e —— ne b — SIPWREN oy e a
15 3
$5 333 13 _PP3V42 G3H
3538 39 3¢ Ne
©8 ®5  PLACE NEAR=U7501.20:7mm R8115
= 03
R8141’ AR A 2 R SRR (o -
100K 'A% 1
5% 5%
1/200 55_PWRGD-->SMC 17200 R8117
uF - e 100
201, SMC-->PM_DSW_PWRGD 0201 se
1/200
e
S5_PWRGD —— S5 _PWRGD 201
61 56 36 =0 smeen Uy 36 56 61 S
61 33 USB_PWR_EN — USB_PWR_EN
HAKE BASETTRUE = oD+
NO STUFF
SSD Enable R8179 D Cg11a Mobilo System Pover State Table
63 61 36 29 15 13 _PM SLP S4 L AN\~ 0.47UF
o a0 s SSD PWR EN SSD PWR EN o0 0 ot o . i [r—— pr—— e om . . rysun 53
[main MAKE_BASE-TRUE oD 1/200 , NO STUFF | 2 G sm
e
o D8175 R8175 x B B ) ) ) )
sm-201 0 e e 1 1 1 1 1 1 o
st
RB521%S-30 20w = N o 1 1 1 1 1 o
e
NO_STUFF , 0201 B B B . . . .
R8176 [
240 o B B . . . .
P5VS4RS3 EN D 1 2 1 i s s s o o
5V needs to be held up e ¢ BSVS4RS3 EN s6 o 1 o o o o o
so 1.05V can fall after 1.5V e NO STUFF [RIDp— toggle 3z o 0 o o o o
[ 1 C8175 i s s o o o o
—/— 2.2uF
—— 1ot
, 6.v
5y 29 27 26 18 17 16 15 13 11 8 _PP3V3_S5
402 77 65 61 60 59 56
BYPASS=U8180. 6:3mn
18180
0.1UF
523y
z Cimu-xsr SO0 Enables
S0 Rail PGOOD (BJT Version) R8178 0201 PM _SLP S3 BEFm 2 27 1 o
100 . S _MC74VHC1G08 -
68 63 36 10 17 13 [TW)—BM SLP S3 L IAAAALEM SLP S3 R I sc70-8F = N R
PP5V_S0 $55 5% 41 1445 53 s 50 60 5 US180 Moz gl PM SLP S3 BUF L R8183 R8188
292726 35 17 16 15 13 31 8 _PP3V3 S5 17200 ) WAKE_PASESTR 330 68K
N 77 68 65 61 60 59 56 MF NOSTUFF NO STUFF J 1 1 1 5% 5%
R8151 201 R D8185 R8185 |'R8184 R8186 |'R8187 17200 1720w
54.9K : SR an201 0 330 39K 0 L300 .
1v se 5% Y st
1/20w 5% RB52125-30 17200 17200 1/200 1/200 PLACE NEAR-U7870.2 + 6n sm-201 PLACE NEAR-U7870.2+ 6nm
e 1/20u K v e M e e
P1
, 201 uE , 0201 , 201 , 201 , 0201
TUFF D8184 P1lV5S0_EN P1V5S0_EN
VMON_5V_DIV ALL SYS PWRGD 16 17 36 61 220 No_s 10 g e aprorsns tesom [riace weas-onor0.casom  su-zon R R MAKE._BASE-TRUE e
.0 ivider: .0 -
| SOV pivigers o 1.5V Codec Enable(BYPASSED NOW) 820 P3V3S0_EN_D & 1 s0d PSVSO_EN RB5212S-30 — P5VS0_EN 0 61
R8152 P1V05_EN D MAKE_BASE-TRUE =
Cc8159 PLACE_NEAR=U8040.C2: 7mm
15K - NOSTUFF se RB521ZS—30 61 60| P3V3S0_EN — P3V3S0_EN 6 6
Y R8145 1200 VARE. BASE-TRUE =—0UD
1/20W CRITICAL 100K ;:)rl PLACE_NEAR=U8030.C2: 6mm
e
201 08150 v O o AUD_ PWR_EN 1 2 P1V5S0SW AUDIO EN oy <o A S0, 241
: Aot eco170 NOSTUFF ’\/]\‘/\/ 1 57 P1VO5S0_EN — P1V0550 EN gmy 57 @
iR VMON Q2 BASE sl o2 . MAKE_BASE-TRUE —
= \ DEN2015H4-8 D8146 R8146 NO STUFF -
62 64 63 68 77 il NO STUFF
PP3V3 S0 FESEE  Leisa Ne s 1 C8186 | C8187 ' c8188
71182426 30 1 C8185 1 1 4
Hiia . G0 1/ HE A T oivr —geeur 0, ioF
'R8158 VHON 03 BASE 03 37650854 o 1C8146 10 , 1ov L ey L dov
15k RB52125-30 /20 , dov e e cer
2 201 0.1UF ceru 102 102 402
1e NC PLACE_NEAR=US040.C2: 7mm O i
V20w 10v (R
e 2 23V o 1010m
, 200 04 202
VMON_3V3 DIV - < 7mm =
3.3V bivider: 1.07V — PRACENEARTUB040.C2:7 3.3V SUS Detect
1
B 29 27 26 18 17 16 15 13 11 ¢ _PP3V3 S5
7.15K - PBHBEREL
I 4
1/200
v BYPASS=U8130.6:2. 3mm
No stuff c8131, 12 PP3V3_SUS :
, 201 No stute co131 ms ©8130 8 11 14 45 59 60 61 65 CHGR VFRQ Generation
; 0.1UF
UB130 Sense input
op1vs 50 threnola is 3.07V Jioe RE133
68 65 63 61 60 59 47 & 1 46 21 26 _PM_SLP_S3 BUF L ceRe-XSR 2 o5 51 45 35 38 37 36 34 33 30 17 _PP3V42 G3H
e Vbe 0.7V max @ 2mA " EF REF R CRITICAL - 1720w 85 65 61 52
uE
MF Vce(sat) 0.1V max @ 1lmA VDD 201 R8131
201 'R8167 330K
0l Vth 0.7-1V @Id 250uA 2
10K 65 61 60 59 45 14 11 5 _PR3V3 SUS ENSE  (yjg13(0 RESET* 13 72 o
st /200
1720w TPS3808G33
L0 5 ler oFN MR*|yt __TP_SUS PGOOD MR _L VFRQ Low: Fix Frequency 2ot
rhreshold R8169 THRM VFRQ migh: Variable Frequency s2
resho £ 2 3 2
SO0 Rail PGOOD Circuitry p1 pcoop 1 A0 2 GND PAD
vDD: 2.734V-3.010V 4 B ~ Q08131
V2MON: 2.815V-3.099V (ISL version used for development) 10w DMN32D2LFB4
V3MON: 0.572V-0.630V 201 s o >
VAMON: 0.572V-0.630V 7 e 65 e 62 o1 50 R8165
30 28 24 18 17 15 13 12 11 8 _PP3V3 SO 100
BRUBUIBBUE 56 [IN)—BSVS4RS3 PGOOD LAANA 2 €1
60 57 53 37 17 16 15 11 8 gawﬂ— S0PGOOD_1SL. Y = 1
Cc8160 ! 1/200 ¢ PM SLP S3 RL |
60 65 63616059 7o BRIVS SO 0.1 201
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66 22 21 7 _MEM_B_A<6> pu— TRUE MEM_B_A<6> 7 21 22 66 73

:3 =MEM_B_ A<7> TRUE MEM_B_A<7> 21 22 73

; _=MEM_B_A<8> TRUE MEM B _A<8> 21 22 73

7 MEM_B_A<9> TRUE MEM_B_A<9> 21 22 73

; _=MEM_B_A<10> pu— TRUE MEM_B_A<10> 21 22 73

; =MEM B A<11> : TRUE MEM B A<11> 21 22 73

; _=MEM B A<12> p— TRUE MEM B A<12> 21 22 73

; _=MEM B _A<13> : TRUE MEM_B_A<13> 21 22 73

; _=MEM B _A<14> pu— TRUE MEM B A<14> 21 22 73

MAKE_BASE
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662220 MEM A CAS L — o MEM A CAS L 72022 68 1

:3 =MEM_A BA<0> p— TRUE MEM A BA<0> 20 22 73
66 22 20 7 _MEM A BA<1> E TRUE MEM A BA<1> 7 20 22 66 73

. _=MEM_A BA<2> —  TRuE MEM A BA<2> 20 22 73

MAKE_BASE

66 22 7 _MEM B_ODT CPUQ — TRup MEM B _ODT CPUO __ ; 5, 6
66 22 21 7 .MEM_B_RAS T p— TRUE MEM _B_RAS L 7 21 22 66 73
66 22 21 ;3 MEM_B_WE_T TRUE MEM_B_WE_T 7 21 22 66 73
e 22 214 _MEM B _CAS L TRUE MEM B CAS L 7 21 22 66 73

:3 =MEM_B_ BA<0> — TRUE MEM _B_BA<0> 21 22 73
66 22 217 MEM B BA<1> — e MEM B BA<1> 72122 66 73

:3 =MEM_B_ BA<2> p— TRUE MEM B _BA<2> 21 22 73

MAKE_BASE

66

66
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MEM RESET_HSW_L ;.
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NO_TEST

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

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

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

NC_MEM A CLKP<1>
NC_MEM A_CKE<2>

—— MAKE_BASE-TRUE

; __NC _MEM A CKE<3> — NC_MEM A_CKE<3>

TRUE
, __NC_MEM B_CLKN<1> L anRn BASESTRUE

, __NC_MEM B_CLKP<1> . —PRASEZTRUE

NC_MEM B_CLKN<1>
NC_MEM B_CLKP<1>

—— MAKE_BASE-TRUE

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

TRUE.
—— MAKE_BASE-TRUE

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

=  MAKE_BASE-TRUE
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HDMI VS TBT
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MAKE_BASE
5 _=DP_TBTSNK1 ML_C_P<0> — TRUE DP_HDMI_TBT ML P<0> o
5 _=DP_TBTSNK1 ML_C_N<0> — Ieue 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
s _=DP_TBTSNK1 ML _C_P<3> — e DP_HDMI TBT ML P<3> o
5 _=DP_TBTSNK1 ML_C_N<3> — Ieue DP_HDMI_ TBT ML N<3> 64
66 64 13 _DP_HDMI_ TBT AUX P — mue DP_HDMI TBT AUX P 13
66 64 13 _DP_HDMI TBT AUX N — eue DP_HDMI TBT AUX N 13
66 64 13 _DP_HDMI TBT DDC_CLK — mue DP_HDMI_TBT DDC_CLK _ i3
66 64 13 _DP_HDMI_TBT DDC_DATA — meue DP_HDMI_TBT DDC_DATA ,;

— HDMITBTMUX SEL_TBT

61

61

61

15 _HDMITBTMUX SEL TBT
MAKE_BASE=TRUE

66 64 15 _HDMITBTMUX LATCH — HDMITBTMUX LATCH

8 66 62

8 66 62

—— MAKE_BASE=TRUE

EPD PANEL

MAKE_BASE
ss _12C BRLT SCL TRUE I2C BKLT SCL

ss _12C_BRLT_SDA TRUE I2C_BKLT_SDA

66 74

66 74

15 23 64 66

HDMITBTMUX SEL_TBT 15 23 64 66

13 64 66

58 62 66 68

58 62 66 68

UNUSED SIGNALS

MAKE_BASE

e 12 NC_PCIE_CLK100M FWP — TRUE NO - —TRUE NC_PCIE_CLK100M FWP :: e

e 12 NC_PCIE CLK100M FWN — TRUE nQ - —TRUE NC_PCIE_CLK100M FWN 1 e

e 1. NC_PCIE FW_D2RP — TRUE NO - —TRUE NC_PCIE_FW_D2RP 10 6

e 14 _NC_PCIE_FW_D2RN — TRUE NO - —TRUE NC_PCIE_FW_D2RN 10 6

e 11 NC_PCIE FW_R2D_CP — TRUE nQ - —TRUE NC_PCIE _FW_R2D CP

e 1. NC_PCIE FW_R2D_CN — TRUE NO - —TRUE NC_PCIE _FW_R2D _CN

612 NC_ PCIE CLK100M ENETSDP — NO_TEST=TRUE _PCIE CLK100M ENETSDP :: e

e 12 NC_PCIE_CLK100M_ENETSDN — qgyg NO_TEST=TRUE NC_PCIE_CLK100M ENETSDN 12
7166 14 __NC_USB_IRP — rpug NO_TEST=TRUE NC_USB_IRP T
71 66 14 _NC_USB_IRN — rrug NO_TEST=TRUE NC_USB_IRN PR,
71 66 14 __NC_USB_CAMERAP — TRUE NC_USB_CAMERAP 10 e
7166 10 __NC_USB_CAMERAN — rpug NO_TEST=TRUE NC_USB_CAMERAN 14 66 71
71 66 14 _NC_USB_SDP — rrug NO_TEST=TRUE NC_USB_SDP 14 66 71
71 66 14 __NC_USB_SDN — TRUE NC_USB_SDN 106 7

¢ 12 NC_HDA_SDIN1 TruE  NO_TEST=TRUE NC_HDA_SDIN1 o

612 NC_PCI_PME_ L TRuyE NO_TEST=TRUE NC_PCI_PME_L 13 6

66 14 _NC_CLINK_ CLK TruE__ NO_TEST=TRUE NC CLINK CLK ul

65 14 _NC_CLINK_ DATA —  rryg  NO_TEST=TRUE NC CLINK DATA 14 66

¢ 11 NC_CLINK_RESET_ L — rrug NO_TEST=TRUE NC_CLINK_RESET L M.

66 a5 NC_SMC TRST L — 7Ry NO_TEST=TRUE NC_SMC_TRST L s 66

66 a5 NC_SMC_MD1 TRuE NO_TEST=TRUE NC_SMC_MD1 a5 66
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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 DO<3> A _DQ<61>
73 68 7 __TRUE MEM A DQ<4> A_DQ<62>
73 68 7 TRUE MEM_A_DQ<5> A _DQ<58>
73 68 7 __TRUE MEM A_DQ<6> p— A DQ<59>
73 68 7 TRUE MEM A DQ<7> p— 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 DQO<43>
73 68 7 __TRUE MEM A_DQ<16> p— 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> p— A _DQ<19>
73 68 7 __TRUE MEM A DQ<20> p— A _DQO<17>
73 68 7 —_TRUE MEM_A_DO<21> = A_DO<21>
73 68 7 __TRUE MEM _A_DQ<22> p— A _DQ<22>
73 68 7 __TRUE MEM A DQ<23> p— A _DQ<16>
73 68 7 TRUE MEM_A_DQ<24> A_DO<38>
73 68 7 TRUE MEM_A_DQ<25> A _DQ<36>
73 68 7 TRUE MEM_A_DQ<26> A _DQ<37>
73 68 7 — TRUE MEM A DQ<27> A_DQ<39>
73 68 7 —_TRUE MEM A DQ<28> = A DQ<34>
73 68 7 __TRUE MEM A DQ<29> = A_DQ<32>
73 68 7 —_TRUE MEM A DQ<30> = A _DQ<35>
73 68 7 __TRUE MEM_A DQ<31> -y A DQ<33>
67 20 7 TRUE MEM_A_DQ<32> S MEM_A_DQO<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 6 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> j— 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> — A DQ<48>
73 68 7 —_TRUE MEM_A_DQ<54> — A_DO<51>
73 68 7 __TRUE MEM A DQ<55> ] A DQ<49>
73 68 7 __TRUE MEM A DQ<56> - A _DQ<2>
73 68 7 — TRUE MEM_A_DO<57> E = A_DO<1>
73 68 7 — TRUE MEM A DO<58> = A_DQ<6>
73 68 7 __TRUE MEM A DQ<59> — A _DQO<4>
73 68 7 __TRUE MEM A_DQ<60> p— 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 DO<7>
73 68 7 __TRUE MEM A_DQ<63> p— A_DQ<5>
TRUE MEM_A_DQS_P<0> —— =MEM A DQS P<7>
TRUE 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> p— 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 DOS 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>
TRUE MEM A DQS N<7> —— =MEM A DQS_N<0>
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MAKE_BASE
20 73 68 7 TRUE MEM B _DQ<0> B_DQ<8>
20 73 68 7 —_TRUE MEM B DQ<1> B DO<14>
20 73 68 7 —_TRUE MEM_B_DQ<2> B_DO<11>
2 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> p— =MEM_B_DQ<6>
20 73 68 7 —_TRUE MEM B _DQ<19> —— =MEM B DQ<3>
20 73 68 7 __TRUE MEM B DQ<20> —— =MEM B DQ<4>
20 73 68 7 TRUE MEM_B_DO<21> p— =MEM_B_DO<7>
20 73 68 7 __TRUE MEM B _DQ<22> —— =MEM B DQ<0>
20 73 68 7 __TRUE MEM B _DQ<23> —— =MEM B DQ<2>
20 73 68 7 TRUE MEM_B_DQO<24> B_DO<21>
20 73 68 7 TRUE MEM B _DQ<25> B_DQ<17>
20 73 68 7 — TRUE MEM B DQ<26> B DQ<20>
20 73 68 7 —_TRUE MEM B DQ<27> B DQ<22>
20 73 68 7 —_TRUE MEM B DQ<28> — =MEM B DQ<23>
20 73 68 7 __TRUE MEM B_DQ<29> — =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> p— =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 DQO<62>
20 73 68 7 __TRUE MEM B DQ<45> —— =MEM B DQ<58>
20 73 68 7 TRUE MEM_B_DQO<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> p— =MEM_B_DO<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_DO<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> p— =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>
20 737 __TRUE MEM B DQS N<0> —— -MEM B DQS N<1>
20 737 TRUE MEM_B_DOS_P<1> p— =MEM_B_DOS_P<3>
20 73 7 —_TRUE MEM B DQS N<1> pu— B_DQS N<3>
20 737 —_TRUE MEM B DQS P<2> B DQS P<0>
20 737 TRUE MEM_B_DQS_ N<2> B_DOS_N<0>
20 737 TRUE MEM_B_DQS_P<3> B_DQS P<2>
20 737 TRUE MEM_B_DQS_N<3> — B_DOS N<2>
20 73 7 __TRUE MEM B_DQS_P<4> p— B_DQS_P<5>
20 73 7 __TRUE MEM B _DQS N<4> p— B_DQS N<5>
20 73 7 __TRUE MEM B _DQS P<5> = B_DQS P<7>
20 73 7 —_TRUE MEM B DQS N<5> —— =MEM B DQS N<7>
720 67 73 73 67 217 __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>
20 737 __TRUE MEM B DQS N<7> —— -MEM B DQS N<6>
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J4813 (KEY BOARD CONN) POWER RAILS ICT Test Points
U0500 CHARZ TPS PP3V3 54 42 60 FUNC_TEST
Functional Test Points i [— gaaa e NC NO_TEST
42 G3H _
o ECIE TBT D2R P<0> 2€B" ppagog [O—sm= PRIVAZGI ARATEY Ul ev st sa1 157 s a6
70 23 14 PCIE TBT D2R N<0> 1 CO—weus WS KBDL s PPOV675_SO_DDRVTT
J6050 (LEFT FAN CONN) = PPA401 WS KBD2 . o= 22 55 65 73
FUNC_TEST D
- PPSY S0 3 TPg ppa423 [CO—=w= WS KBD3 [O>—mu=  PPIVOS S0 6 1015 16 17 37 53 57 60 61
[ TRUE per Fan PPAA2A WS_KBD4 3 s High Speed NO_TEST
[ P FAN LT PWM CO—cmus WS KBDS s
PCIE_CAMERA D2R P P, CO—cweus WS KBD6 s PCIE AP R2D C P 14 63 70
= J— FAN LT TACH 70 32 14 PPA402 ¢ TRUE
70 32 14 PCIE_CAMERA D2R N 1 CO—z=ue WS KBD7 o [O—ECIE AP R2D C N 14 63 70
= PPA403 TRUE
PoMM WS_KBD8 3 [O—BCIE_AP D2R P 14 63 68 70
Su TRUE
PCIE_SSD_D2R_P<0> B, CO—weus WS KBDY s PCIE AP D2R N o
i = 2 :z R N<Os N PPA404 WS KBD10 | — e
PCIE D_D2R 34
70 68 30 12— PPA4OS WS KBDL1 PCIE SSD R2D C P<3..0> 12 30 70
3 = TRUE
PCIE D_R2D_C_N<3..0>
;ZSMMM [O—zmu= WS KBD12 M TRUE GND 4 zpe D CIE_SS o w2
70 68 63 14 (== PCIE AP D2R P PPA410 WS_KBD13 2 :l PCIE_SSD_R2D P<3..0> 30 70
1 Oo—me—= [ m—
J4002 (ALS/CAMERA CONN) 70 60 63 10—, PCIE AP D2R N PPA4L1 WS KED14 " [__ECIE ssp Rop ne3..0 TRoE_
TRUE
[CO—mus  SMBUS SMC 1 SO SCL 1432 36 39 43 72 76 P2MM Wz KEDi: ES; B [ ECIE SSD D2R P<3..0> 12 30 68 70
B3RPCIE D_D2R P WS_KBD. 34
SMBUS_SMC_1_S0_SDA jg32 363943 72T 63U UORSEDCIE 5 PPA420 Oo—m=——=—= 7 PCIE_SSD _D2R N<3..0> TRUE 1230 68 70
[z PPSV_S3RSQ ALSCAM F 32 71 63 14 ==, USB3RPCIE SD D2R N ppa4p1 [CO—=mu= WS KBDL7 [>—mus  PP3V3 50 §.52,50,95,00, ol .o a0 = TRUE
e— e \ WS_KBDL M P A A O P T T
R WS_KBD19 £ PCIE_TBT_R2D_C_P<3..0> 14023 70
MIPI CLK CONN P 52 s DA SDING 1 [>—weun WS KBDLD [ PP3V3 53 3 k- [ S
MIPI DATA CONN N I TR TR N R WS_KBD21 3 Bravillsss aveer leucl . & 4™ [CO-ECIE TBT R2D P<3..0> MNP
22 = o SuFr J VO B " B B <3..0> TRUE
MIPI_DATA CONN_P 52 75 25 32 MIPT CLK N - [-—we WS KBD22 ey PP3V42 G3H LW F M [CD-BCLE TBT R2D N<3..0 2 70
[ — PPA441 WS_KBD23 3 = 52 &1 & &8 PCIE_TBT D2R P<3..1> 1023 70
[CO—zmus 12C_CAM SCK a1 52 MIPI CLK P 1 [O—muz RSV SO 16 17 32 41 44 a5 53 54 58 60 | m— TRUE
B
=== 12C CAM_SDA 2 = 4 PPA442 WS _KBD_ONOFF L b [O—mmuz PPSV S4 32 33 46 55 56 57 60 62 63 65 [CO-ECIE IBT D2R Ne3..1» TROE— 14 27 7
N
:’; 31 MIPI DATA N 7 PPA43 [CD—ceus WS LEFT SHIFT KBD s >z _pPSY 55 e [C>-BCIE TBI D2R C P<3..1> 23 70
TRUE
1 WS_LEFT OPTI: KBD <3..1>
J9500 (RIO POWER PINS) [ MIPL DaTa P PPA444 wz s TRgL - o >z PPBUS G3H 25 40 51 52 50 68 [O-2CLE TBT _D2R C N<3 o
[>—muz  PP3V3 sS4 1329 34 37 38 42 60 63 64 65 [C>—weun WS CONTROL KBD [>—mu=  PPDCIN G3H 51 52 6s
[O—zmuz PPSV s4 32 33 16 55 56 57 60 62 63 6
[O—mue  PPIV5_SO 847 59 60 61 63 65 [O—zaus  PPVCC SO CPU o 10 42 54 65 [O>—USB3 EXTA D2R P 14033 71
O USB3_EXTA D2R N TRUE s
TP: TRUE
T TRUE GND U5000 CHARZ TPS P2MM J4800 (TPAD CONN)
72 36 ol
LK24M SM 1
= ir LEC C SMC PPA419 [ SMBUS SMC 2 S3 SDA 34 36 39 76 [z PPVITDDR S3 55 65 65 73 NC PM SLP A L s oo NE PMSLP AL 13 68 [ USB3 EXTA R2D C P 1337
[O—z=uz SMBUS SMC 2 S3 SCL 34 36 39 76 N [O——USB3 EXTA R2D C N P
o PP3V3_TPAD_CONN __ 5, [O—USB3 EXTA R2D N TE sen
PP5V_S4 CUMULUS 5, USB3_EXTA R2D N TRUE
CO—mmum— == 2 s — NO_TESTs [ — o 0
= 22_CLKIN 3 -
[z PSOC_SCLK M [O—USB3 EXTB D2R P wen
[ PSOC_MOST 3 [O—USB3 EXTB D2R N TR e
s 72_SCLK 2 [O—USB3_EXTB R2D C P T wen
TRUE
s PSOC_MISO 3 TBTBPWRSW ISET V3P3 . [ USB3 EXTB R2D C N e
oz 22_MISO M O
e 22_MOSI M
: TRUE PSOC_F_CS L 34 TBTBPWRSW_ISET SO0_R 27
ERuE 72 CS L e TBTBPWRSW ISET S3 TROE [O—BCIE CLK100M SSD P 12 30 70
= (o e PCIE_CLK100M SSD_N TRYE 1230 70
o= 22 KEY ACT L L, [O—BCIE CLKIOOM SSDN
J6601 (AUDIO 2-MIKE CONN) [y S— PICKB L o TBTAPWRSW ISET V3P3 26 [COMEM A DQ<63..0> 70673 PCIE CLK100M TBT P 12 23 68 70
TRUE 22 _HOST INTN el e e e — e TRUE —
ey DMIC_SDA3 - = [O-IBTABWRSW_ISET SO L [O—ECIE CLK100M TBT N T e o
[O—muz _ SMBUS PCH CLK 1416 15 39 63 72 = eue  DMIC_SDAZ o EFRUE|
PCIE_CLK100M AP_P 12 63 70
SMBUS_PCH_DATA 1416 15 39 63 72 = DMIC CLK3 s e G ——————
OO s s ———— CO—=ue  DMIC CLK3 [>—IBTAPWRSW_ISET S3 s [O—EBCIE CIK100M AP N 12 63 70
RSW_ISET R TRUE
f— TBTAPWRS S S3 2 PPVTTDDR S3 55 65 68 713 [ PCIE_CLK100M_CAMERA_P 12 32 70
J6602 (AUDIO LEFT SPEAKER CONN) [—>__TBT A R2D C P<1..0> s e e = TRUE PCIE CLK100M CAMERA N “:::E 12 32 70
TRUE
SPKRCONN_L_OUT_P 48 50 77 [O—IBL A R2D C N<l..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>
37715 (KBD BACKLIGHT CONN) SPKRCONN L_ID 47 50 T2l ONEWIRE WPil = TR [CO-MEM B DO<63..0> 721 67 73
RuE
[O—smu=  PPVOUT_SO_KBDBKLT 35 58 SPKRCONN_SL_OUT P 8 50 77 O —z=ue ADAPTER SENSE & [O—IBL A D2R C P<i> 26 74 TRU
KBDLED CATHODE1 35 58 SPKRCONN_SI, OUT N a8 50 77 PP18V5 DCIN FUSE 5 BT A D2R C nel> TROE o
KBDLED CATHODE2 35 58 - 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—smuz SPKRCONN R OUT P a8 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 1536 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<l..0> ERZ HDMI IG CLK C P o2 o0 78 Unused nets with offpage
TRUE
[O—IBT B R2D N<1..0> TRUE s HDMI IG CLK C N 63 64 74
conn) J8300 (EDP CONN) [O—IBI_B_D2R C_P<0> TRUE 7 74 HDMI_IG_DATA_C_P<2..0> TRUE 63 64 74 (Nets with offpages not used on this project)
J7050 (MAIN BATT CONN PPSVRIV3 SW LCD | TRUE HDD_PWR_EN
. TRUE HDMI_IG DATA C N<2..0>
PPVBAT G3H CONN s O J6100 (LPC + SPI CONN) [D—ZBL B D2R C N<0> = = wom WOL_EN M
TBT B D2R C P<1> 27 74 |
[——zsun  SMBUS_SMC 5 G3_SCL 36 39 51 52 76 [>—ssuz PRVOUT SO LCDBKLT ma ]2 deq™_reuz  PP3V42 G3H Ehnuey 2 et p poWc 10N o OO BLEPHRRSTL s
| -
ous s PEEEPEEp = G =, i |
e I2C BKLT SCL F. . 33135 & 8 8 e —, TBT B D2R 23 27 74
= LPC_CLK24M LPCPLUS 17 45 72 = P TRUE FW_PWR_EN 1
2327 74
[D—=aus 12C BKLT SDA 6 62 6o [O—zmuz  LEC AD<0> 14 36 45 72 = BT B D2R P<ls TRUE [ EW BME L 15
23 27 74
SYS DETECT L o LCD_HPD_ CONN 62 e LPC AD<2> N, . = BT B DR Nels P e ENET MEDIA SENSE 15
= [ — 23 Do
o= ICD IRQ L 15 62 oz LPC AD<1> 4 36 a5 72 | — RoE
D TRUE EDP_BKLT PWM 13 62 J— LPC AD<3> 14 36 45 72 ODD_PWR_EN_TL 13
J6601 (2 MIC CONN) SHBUS SMC 0 50 8CL 36 39 62 76 0 [z PCIE AP D2R P 1 63 68 70 ENET LOW_PWR 1
CON_DMIC PWR [D—=ausSMBUS SMC 0 SO SDA_____ ac 35 &2 7 XDP_LPCPLUS GPIO 15 e as s PCIE AP D2R N 14 63 68 70 [CO—AUD_IP PERIPHERAL DET 1
CON DMIC SDA1 [—=u= EDE_PANEL PWR_OR PSR EN PZR R_PSR_EN ¢ LPCPLUS_RESET L 18 as [O-mu_ ECIE AP R2D P 6 10 AUD I2C INT L -
COO—E = e e DP_INT AUX
DMIC_CLK - K ez CO—msue SMCTDO s CO—zxue PCIE AP R2D N 63 70 s _ NC_XDP_PCH_HOOK4 gan IG XDP RCH JIDOKA o AUD IPHS SWITCH EN 1
CO—==ueCON DMIC CLK [O—ue DR INT AUX N 6 7 ¢ __NC_XDP_PCH HOOK5 P NC_XDP_PCH_HOOKS ™ ENETSD CLKREO L B
f DP_INT_MI,_P<0> 62 74 TP_XDP_PCH OBSFN B<0> — JARE-CRSETTRUE NC XDP PCH OBSFN_B<0> [
[D—swe DP INT ML N<0> @ > —sn_site_T5 % I s NC_%DP_pCH_omSPN Be1> = AT o xoe pen opsen Bels .,
[O—saus DR INT ML P<l> 62 74 TP_XDP_PCH OBSFN_A<0> — IRND-PASESTRUE NC XDP_PCH_OBSFN_A<0>
DP_INT ML_N<1> T MAKE_BASE=TRUE A<1>
[O—muz  PCH VSS NCTF<19> o O o LEC FRAME I, 136 45 72 oo NC_XDP_PCH _OBSFN A<l> R o DE_ECH_OBSEN ° 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>
TRUE PCH_V. 68 —— MAKE_BASE=TRUE
DP_INT MI, N<2> —_— — F D<1> S
D E TRUE N 62 74 PM CLKRUN L 13 36 45 68 6s _NC_XDP_PCH OBSFN D<1> = NC_XDP_PCH_OBSFN 68 Ful’lctlonal / ICT Test
J4600 (LEFT USB CONN) [— reuye DP_INT ML P<3> 62 74 = s _NC_XDP_PCH _TRST L e NC_XDP_PCH TRST L P -
o= PP5V_S3 LTUSB A F 33 Co—mue DP_INT MIL_N<3> 62 74 - <SCH NUM>|]D
[CO—==ue USB LTL N 7 LPC_SERIR 15 36 45 65 NC_1V05_S0_PCH VCCAPLLEXP C_1V05_S0_PCH VCCAPLLEXP s Apple Inc. o
MAKE_BASE-TR
[—=uxUSB LTL P i [z LPC_PWRDWN L 13 36 as 66 NC_AUD_CODEC_MICBIAS = mue———NC_AUD CODEC MICBIAS 8 ® <EALABEL>
FUNC_TEST O SMCIDI  se370s s NC_AUD_MIC_INRP — omps  NC_AUD MIC_INRP 4 NOTICE OF PROPRIETARY PROPERTY:
TRUE GND SMC_TCK 36 37 a5 s NC_AUD_MIC_ INRN —— MAKE_BASE-TRUE NC_AUD_MIC INRN o THE TNFORMATTON CONTATNED HEREIN IS THE <BRANCH>
J_ reue  GND [CO—zmuz  SMC RESET L 36 37 38 45 52 T MAKE_BASE=TRUE THE POSESSOR AGREES To THE FOLLOWING:
= J__ -L—mm¢ [CO—zzuz_ SMC_ROMBOOT 37 as I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 104 OF 120
- 6 TP II NOT TO REPRODUCE OR COPY IT
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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,ISLY9,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 | DIFFPATR NECK GAP
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 MM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP * * BeA PO72_SPACE
50 OHM_SE |TOP,BOTTOM v 0.095 MM 0.095 MM * * P65BGA | PO75_SPACE
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP L
45 OHM SE or, moTTON v 0.116 MM 0.116 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
45_OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT ?
PHYSICAL_RULE_SET LAYER ALLOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP P072_SPACE * 0.071 MM ?
40_OHM_SE TOP, BOTTOM Y 0.145 MM 0.095 MM P075_SPACE * 0.075 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 ¥ 0.165 MM 0.095 MM
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD
Stackup-Defined Spacing Rules
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP Note: Outer dielectric is 0.058 mm nominal,
27P4_OHM_SE |TOP,BOTTOM Y 0.265 MM 0.095 MM Inner dielectric is 0.053 mm nominal.
27P4_OHM_SE * Y 0.186 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER ALUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
72_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_SPACING 0.1 MM ?
72_OHM_DIFF |isia,ssue,zsus,ssuio 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 SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
72_OHM_DIFF |TOP,BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 MM 1x DIELECTRIC [TOP,BOTTOM 0.058 MM ?
1x_DIELECTRIC [rs3,1s14,1509, 15510 0.053 MM ?
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 1X_DIELECTRIC |mos - 0.101 MM 2
80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80 OHM DIFF |rsua,zsue,iseo,ssuio 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 NET_PHYSTCAL TYPE | AREA TYPE | PHYSICAL RULE SET
85 OHM _DIFF |rsua,zsue,iseo,ssuio Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM * P65BGA P65_BGA
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 | DIFFPATIR 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 | DIFFPATIR NECK GAP WZJ‘M SLC DATECOS L2200
1TO1_DIFFPATR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM PCB Rule Definitions
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CPU Signal Constraints CPU Signal Properties PCI Express Properties
NET TYPE NET TYPE
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL CONST SET PHYSICAL SPACING ELECTRICAL CONST SET PHYSICAL SPACING
* = = = = = =
CPU_45s 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD DP_TCKO cPu_ass CPU_1aMIL XDP CPU TCK e
CPU_27P4s * [F27p4_oHM_SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL [CO—XDB_TCKO CPU_45S CPU_18MTT. PCH_JTAGX 12 16
[CO—XDB_TCK1 CPU_45S CPU_18MTT. XDP_PCH_TCK 12 16
[CO—XDR_TDO CPU_45S XDP_CPU_TDO 6 16
[— DP_TDQ CPU_45S XDP_PCH_TDO 12 16
—~TO- —TO- XDP_CPU_TDI
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D ::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 8
CPU_VCCSENSE * 25 MIL B CPU_08MIL * 0.203 MM B [ = = e [CO>—BCIE_SSD_D2R PCIE_85D PCIE_R PCIE_SSD D2R N<3..1> 12 30 68
_ _ [O—xpe_ms CPU_458 XDP_CPU_TMS [ CIE SSD D2 CTE 85 CTE | PCIE_SSD_D2R_P<0>
CPU_12MIL * 0.305 MM ? [o—xpe_mis CcPu_458 XDP_PCH_TMS 121 [CD—BCIE_SSD_D2R_BR BCIE_850 BCIE_R 12 30 e
i = = PCIE D_D2R_PP PCTE_85D PCTE R PCIE_SSD_D2R_N<O0> 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 6 1216
CPU_25MIL * 0.635 MM ? [— DP_PRDY_T. CPU_45S XDP_CPU_PRDY_TL 6 16
XDP_CPU_PREQ_ L
| — DP_BREQ.T CRU_438 0 e [CO—BCIE SSD R2D PCTE_85D PCIE_T. PCIE_SSD R2D C P<3..0> ;3 6
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 RCTE_85D RCTE_T 12 30 68
= = = =] [O—BCIE SSD R2D PCTIE_85D PCIE_ T PCIE_SSD _R2D_P<3 0> 30 68
[CO—CRU_VCCST PWRGD CPU_45S CPU_Q8MTT. XDP_CPU_VCCST_ PWRGD 7%, - 7 - e - PCIE SSD R2D N<3 0>
[CO—CRU_ERM CPU_45s CPU_08MIL, XDP_BPM L<1..0> 5 16 [CO—BCIESSDR2D BCTE_BAD BCTE_T = 08
[CO—CRU_EPM TP CPU_45S XDP_BPM IL.<7..2> S
[CO—BCIE TBT D2R 0 PCTE_85D BCIE_R PCIE_TBT D2R_P<0> 14 23 68
PCI E C t . t [CO—BCIE TBT D2R 0 PCTE_85D BCIE_R PCIE_TBT_D2R_N<O0> 14 23 68
PCIE_TBT D2R _C_P<0>
Xpress onstraints [CO—CRU_RCOMP_SM CPU_27P4S CPU_25MTL, CPU_SM_RCOMP<2..0> . [CO——BCIE_TRT_D2R_0 RCTE_85D RCTE_R 23
= = = = [CO—BCIE_TRT D2R 0 PCTE_85D PCIE R PCIE_TBT D2R_C_N<O0> 23
ALLOW ROUTE [CO—CRU_RCOMP_EDP CPU_27P4S CPU_25MIL MCP_EDP_RCOMP s = = = = =
PHYSICAL_RULE_SET LAYER O NYRRY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = = = [CO—BCIE_TBT D2R PCTE_85D BCIE_R PCIE_TBT_ D2R P<3..1> 14 23 68
OoN [CO—CRU_RCOMP_QPT CPU_27P4S CPU_12MTL. CPU_OPI_RCOMP s - 7 P PCIE TBT D2R N<3 . . 15
PCIE_85D * les_omu prrr| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF O—etror e BoTeian z::—z POIE TBT DR C by, 15 0%
X [ ] _ [ ] = _TBT_| | ] _ ] _C | 23 68
CLK_PCIE_85D * lss_onM_p1rF| =85_OHM_DIFF | =85_OHM_DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF [CO—BCIE_TBT_D2R PCTE 85D PCTE R PCIE_TBT D2R_C_N<3..1> ,
[COD—CRIL_PROCHOT CPU_45S CPU_08MTT, CPU_PROCHOT_L 6 36 37 53 [CO—BCIE_TRT_R2D PCIE_85D PCIE_T. PCIE_TBT R2D P<3..0> 23 68
[O—CRU_PROCHOT CPU_45S CPU_Q8MTT. CPU_PROCHOT R _L 6 [ —BCIE TRT _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 (‘PﬂinﬂMTT CPU CATERR L o 6 p(‘TF‘i'T‘R'[‘7R7n D(‘TF‘iﬂﬂn D(‘TF‘i'T‘ PCIE TBT R2D C P<3 .. 0> e 23 e
PCIE_2SAME * =3X_DIELECTRIC ? PCIE_2SAME TOP,BOTTOM =4X_DIELECTRIC ? [CO—RCIE_TBT_R2D PCTE_85D PCIE_T. PCIE_TBT_R2D_C_N<3..0> ;6
* = ? = ?
PCIE_TXRX 6X_DIELECTRIC ? PCIE_TXRX TOP,BOTTOM=10X_DIELECTRIC ? (>—rcrn ap r2n pCTE_ 85D erE_m PCIE AP R2D P e
PCIE_20THER * =4X_DIELECTRIC ? PCIE_20THER | TOP,BOTTOM =6X_ DIELECTRIC ? [CO—CRU_VIDALERT CPU_45S CPU_18MTL CPU_VIDALERT L 8 53 [D—RCIE AP R2D PCTE_85D PCIE_T. PCIE_AP_R2D_N 63 68
PCIE 2CLK . —7X DIELECTRIC 2 PCIE 2CLK TOP, BOTTOM 10X DIELECTRIC 2 [CO—CRU _VIDALERT CPU_45S CPU_18MTT. CPU_VIDALERT R_L 5 [CO—BCIE AR R2D PCTE_85D PCIE_T. PCIE AP _R2D _C_P 14 63 68
— — — ! — [CO—CRU VIDSCLK CPU_45S CPU_18MTL CPU_VIDSCLK s 53 [CO—BCIE AP _R2D PCTIE_85D PCIE_T. PCIE AP R2D C N 14 63 68
PCIECLK_20THER * =7X_DIELECTRIC ? PCIECLK_20THER| TOP,BOTTOM=10X_DIELECTRIC ? [CO—CRU_VIDSCLK CPU_45S CPU_18MTL CPU_VIDSCLK R 8
[CO—CRU_VIDSOUT CPU_45S CPU_18MTT. CPU_VIDSOUT s 53
[CO—CRU_VIDSQUT CPU_45S CPU_18MTL CPU_VIDSOUT R o PCTE AP D2R PCTE 85D PCTE R PCIE AP D2R P 14 63 68
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET = - - : = = =
[CO—CRU PECT CPU_45S CPU_18MIL, CPU_PECT 6 37 [CO—BCIE 2P _D2R PCTE_85D PCTE_R PCIE_AP_D2R N 14 63 68
PCIE_* * * PCIE_20THER [CO—CRILBECT CPU_45S CPU_18MTT. CPU_PECI_ R 36 37
CPU_PECT SMC CPU_45S CPU_18MTT. SMC_PECI_TL
* = * [ L PECT _ L 5637
PCIE_ SAME PCIE_2SAME [CO—CRU_PECT SMC CPU_45S CPU_18MTT. SMC_PECI_L_ R 37
PCIE_* CLK_* * PCIE_2CLK [CO—BCIE CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M AP CONN P o,
- . [CO—BCIE CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M AP CONN N
CLK_PCIE PCIECLK_20THER [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
— — — [CO—BCIE CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA N 12 32 68
[CO—BCIE CIK100M CAM CLK_PCIE_85D CLK_PCTIE PCIE CLK100M CAMERA C P ., .,
[O—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—CRU CEG CPU_45S CPU_CFG<7..5> 6 16 [CO—BCIE_CIK100M _SSD CLK_PCTE_85D CLK_PCTE PCIE_CLK100M_SSD_N 12 30 68
[CO—CRU CEG PD CPU_45S CPU_CFG<4> 6 16 [CO—BCIE CLK10QM TBT CLK_PCIE_85D CLK_PCTIE PCIE_CLK100M TBT_ P 12 23 68
CPU_CFG 3 CPU_458 CPU_CFG<3> 6 16 PCTE _CLK100M TBT CIK_PCTE_85D CILK_PCIE PCIE_CLK100M TBT N 12 23 68
[O—ceucre_ _ = _ L _pcTE _
[CO—CRUCFG CPU_45S CPU_CFG<2> 6 16
[CO—CRU CEG 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
MEM RESET L P(‘TF'if‘AMF‘RAil')?R P(‘TF‘iﬂgn P(‘TF'iR ! - _C 31 32
[CO—CRILMEM_RESET CPRO_458 E—— oz 2 [CO—BCIE Caurea D2R BCTE_85D BCTE_R PCIE_CAMERA D2R C_N .
[CO—BCIE CAMERA R2D PCTE_85D PCIE_T. PCIE_CAMERA_ R2D P 3132
[ —CRU VCCSENSE CPU_27P4S cpu_vecseNsk | CPU_VCCSENSE_P s 53 [CO—BCIE_CAMERA_R2D PCTIE_85D PCTE_T: PCIE CAMERA R2D N 31 32
[CO—CRU _VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_N s 53 [CO—BCIE CAMERA R2D PCTIE_85D PCTE_T: PCIE CAMERA R2D C P 14 32
[CO—BCIE CAMERA R2D PCTE_85D PCIE_T PCIE_CAMERA R2D_C_N 14 32
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USB 2 Interface Constraints USB Constraints
PHYSICAL_RULE_SET LAYER AELOW,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
USB_BT_P
USB_85D * Les_omM prrr| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF e USB_83D — e
— — — —= — = — = — —= — O USB BT USB_85D USB USB_BT_N 14 29
O 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
UsSB * =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
i B2 EXTA MUXED_P
[ USB_EXTA USB_ 85D USH us 33
USB 3 Interface Constraints ol - = USB2_EXTA MUXED N .
ALLOW_ ROUTE [CO—USB_EXTA USB_85D USB USB2_EXTA MUXED_F_P 23
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP USB_EXTA 1 Riﬂﬁn fiaR USBZ EXTA MUXED F N .
USB3_85D * l-85_ouM_pIFF| =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
B_LT1 N
[ USB_EXTA USB_85D USB us 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 D USB _EXTBH 1 Riﬂﬁn 1SB USB_EXTB_N 14 63
USB_TPAD_P
USB3_2SAME * =3X_DIELECTRIC ? USB3_2SAME | TOP,BOTTOM =4x DIELECTRIC ? [CO—USE_TRAD USB_83D USB o
= — = — [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
USB_TPAD_R_N
USB3_20THER * =4X_DIELECTRIC 2 USB3_20THER | TOP,BOTTOM =6X_DIELECTRIC 2 [ED—USBTEAD UISB_83D use >
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 23 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 _EXTR_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 | DIFFPATR NECK GAP [ USB3 sp D2R USB3_ 85D USB3 R USB3RPCIE_SD_D2R P 14 63 68
USB3_SD D2R USB3_85D USB3_R USB3RPCIE SD D2R N 14 63 68
* - = = = = = = =S50 = = — oD DZR |
CLK_25M_45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD Jspa_sn_m2p I — USB3RPCIE SD R2D C B u o
[ 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 ? [CO—USBNC USB_ 85D USB TP_USB_5P 14
O USB.NC USB_85D 1USB 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 mias pcH_usn_maTas|  usm pnras | PCH_USB_RBIAS .
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SATA_85D * l-85_ouM_p1rF| =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF =85_OHM_DIFF | =85_OHM_DIFF
SATA_ 85D SATA R DUMMY_SATA D2R P
* - = = = = = = = = — _DZR_
SATA 45SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE = SATA_ 85D saTa_® 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 17
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
SYSCLK CLK25M CAM CILK_25M 458 CLK_25M SYSCLK_CLK25M CAMERA 17 32
ATA_* * * ATA_20THER = = = =2t =
S — S 20 [CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKP 3 32
SATA_* =SAME * SATA_2SAME [CO-SYSCLK CIK25M CAM CLK_25M 45§ CLK_25M CLK25M_ CAM_XTALP_R 22
SYSCIK_CLK25M CAM CLK_25M_45S CLK_25M CLK25M_ CAM_XTALP 32 SYNC _MASTER=J44 SYNC _DATE=08/12/2013
ATA TX © Rx - ATA TXRX — — —  — — | ST AIE08/12/2003
S — = S — [CO-SYSCLK_CIK25M _CAM CLK_25M 45§ CLK_25M CLK25M_ CAM_XTALN 32 .
SATA RX * TX * SATA_ TXRX [CO-SYSCLK_CLK25M CAM | CIK 25M_4ss CLK_25M CLK25M CAM_CLKN e USB Constraints
[O-SYSCLK_CIK25M TBT | CLK 25M 458 CLK_25M SYSCLK_CLK25M_TBT < H M>{| D
P s _ _ _ - Apple Inc. SCH_NU
[CO-SYSCLK _CLK25M TRT CLK_25M 458 CLK_25M SYSCLK_CLK25M TBT_R 2 UTETON
) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP e TEE
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 LBC_458 LpC LPC_AD<3..0> 14 36 45 68
[CO—LeCAD LPC_45S LEC LPC_FRAME L 14 36 a5 68
[CO—LBC_CLK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M SMC_R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
- — [CO—LBC_CLK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M_SMC 17 36 68
LPC * 6 MIL ? [CO—LRC_CLK24M LPCPLUS CLK_IPC_45S CLK_LPC LPC_CLK24M LPCPLUS 17 45 68
CLK LPC " 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 = P curgns o SML_PCH_0_CLK s
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP CO—SML_BCH 0 SMB_458 SMB. SML_PCH_0_DATA 14 33
SMB_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = SMB_25S SMB SMBUS_SMC_1_S0_SCL ez en e
_ _ - . - — — — — [ SMB_45S SMB SMBUS_SMC_1_SO0_SDA 14 32 36 39 43 68 76
[CO—HDA BIT CIK HDA_45S HDA HDA_ BIT CLK 12 a7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT > _tna_aTr crx mA_ass _— HDA_BIT CLK_R .
SMB * =2x_DIELECTRIC ? [CO—HRA_SYNC HDA_45S HDA HDA_SYNC 12 47
[CO—HDA_SYNC HDA_45S HDA HDA_SYNC_R 12
[O—HDA RST HDA_45S HDA HDA_RST _R_L 12
s 3 HDA_RST HDA_45S HDA HDA_RST_L 12 47
HD Audio Interface Constraints g e - -y DRESOIND ‘M|
PHYSICAL RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP [CO—HpA_SDIN HDA_45S HDA CS4208_ HDA_SDOUTO_R @ re—
HDA_45S * =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | HDA_A5S HDa HDA_SDOUT e
— - = = — = — = — [CO—HDA_SDouT HDA_45S HDA HDA_SDOUT_R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [>_seruin SPT_4ss apr SPT ALT CLK -
HDA * =2x_DIELECTRIC B OSBRI MLE SPT_458 SPT SPI_CLK s
CO—SBLMIR SPT_45§ SPT SPI_CLK R 14 4s
- SPT_MLB SPI_45S SPT SPI_MLB_CLK as
SPI Interface Constraints g P S Ser GBI SMC LK v
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR 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 [ —— SELAAS SEL SEL_CSO_L -
— - — - = — = - = OSBRI MLE SPT_45S SPT SPI _CSO0_ 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
SPT . s MIL > [CO—SRILMLE SPT_45S SPT SPI_ALT MISO as
¢ OSBRI MIB SPT_45S SPT SPI_MISO 14 as
. . [CO—SRLMIB SPT_45S SPT SPI_MISO_R as
PCH Single Net Constraints > _se1ma PT_ass apT SPI_MLB_MISO -
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP CO—SpLMLE SRI_435 SBL SPI_SMe MISO e
- — ON_LAYER? [CO—SRLMIB SPT_45S SPT SPI_ALT MOST as
PCH_45S * =45_OHM SE| =45 OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [>—sSer uLa SPT_ass sp1 SPI_MOSI -
PCH_27P4S * [27p4_oum_ss| =27P4_OHM_SE | =27P4_OHM_SE | =27P4_OHM_SE 7 MIL 7 MIL e N - = SEI_MOSI_R R G
— — — — — — = — = OSBRI MLE SPT_45S SPT SPI_MLB_MOST "
CO—SRLMIB SPT_45S SPT SPI_SMC_MOSI 36 45
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SRLMIB 102 SPT_45S SPT SPI_I0<2> 1
PCH 12MIL * 0.305 MM Y [— SPT_MLB_TQ2 SPT_458 SPT SPIROM WP_T. "
— ° ° [CO—SPI_MLR T03 SPI_45§ SPT SPI_TO<3> 14 as
PCH_15MIL * 0.381 MM ? [CO—SRILMIB 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
[ RCH _THRMTRIP PCH_45S PCH_18MTT. PM_THRMTRIP_L 15 37
[CO—RCH_THRMTRTP PCH_45S PCH_18MIL, PM_THRMTRIP R L 37
[— PCH 458 PCH_15MTT. PCH INTRUDER L 12
[— PCH_45S PCH_15MTT. PCH_INTVRMEN 12
[— PCH_45S PCH_15MTT. PCH_DSWVRMEN s
[ BCH_45S PCH_15MTT. PM_RSMRST_L 13 61
[— PCH_45S PCH_15MTT. PM_SYSRST_L 13 17 36 68
f— PCH_45S PCH_15MTT. XDP_DBRESET_L 16 09 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
f— PCH_45S PCH_15MTT. PM_DSW_PWRGD 13 36
i PCH_45§ PCH_15MTL PM_PWRBTN_TL 13 16 36
f— 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 .
= bon_ass pei 15wt | TBT_CIO_PLUG_EVENT L ., 4. PCH Constraints
. Neamy
[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 . E—
[CO—RCH_CLK24M XTAL PCH_45S PCH_20MTL PCH_CLK24M_XTALOUT R ., ) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
[CO—RBCH _RCOMP_BCIE PCH_27P4S PCH_12MTT. PCH_PCIE_RCOMP 14 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
[CO—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
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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_720 MEM_CLK v
— i - = - - - - - = - - CO—MEM_A_CIK MEM_72D MEM_CLK MEM_A_CLK_N<0> 7 20 22
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—MEM A _CTT, 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 yEM_a_crr JEM_a0s yE_crr MEM_A_CS_L<0> Sam
MEM_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
O MEM QDTQ 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> 3 20 22 66
Spacing Rule Sets > _mia am MEM_405 MEM_cin MEM A BA<2..0> e
O MEM A CMD MEM_40S 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 - — —
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 ? CO—MEM_A_CMD MEM_40S MEM_CMD MEM_A_WE_L 720 22 66
[CO—MEM_A_DQBYTEQ MEM_45S MEM_A_DQBYTE_Q MEM_A_DO<7..0> 7 67 68
MEM_DQS20WNDATA * =2x_DIELECTRIC 2 MEM_DQS20WNDATA | TOP,BOTTOM| =5x DIELECTRIC ? === = == =
- — — — O MEM A _DQBYTE] MEM_45S MEM_A_DQBYTE_1 MEM A DQO<15..8> 7 67 68
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> ;¢ e
Q 3 458 Q 3 MEM_A_DQ<31..24>
MEM_CMD2CTL * =2x_DIELECTRIC B MEM_CMD2CTL | TOP,BOTTOM| =5x DIELECTRIC B CO—MEMADAORYIE MEM_ MEM_A_DQRVTE_ Teres
— — = = [CO—MEM_A_DQBYTE4 MEM_45S MEM_A_DQBYTE_4 MEM_A_DQ<39..32> ;. 656
MEM_CTL2CTL * =2x_DIELECTRIC ? MEM_CTL2CTL TOP,BOTTOM| =5x DIELECTRIC ? [O—MEM_A_DQBYTES MEM_45S MEM_A_DQBYTE_5 MEM A DQ<47..40> 4 &
Q; 6 458 Q] 6 MEM_A_DQ<55..48>
MEM_CLK2CLK * =4x% DIELECTRIC 2 MEM_CLK2CLK | TOP,BOTTOM| =8x DIELECTRIC 2 [CO—MEM_A_DORYTE MEM_ MEM_A_DQBEYTE s
— — - = [CO—MEM_A_DQRVTEZ MEM_45S MEM_A_DQBYTE_7 MEM A DQO<63..56> 7 67 68
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 ? OO—MEMAD MEM_80D MEM_A_DAS_ ne
— — — — [CO—MEM_A_DOS1 MEM_80D MEM_A_DQS_1 MEM A DOS_P<1> 761
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_B0D 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—MEMLAD MEM_A0D MEM_A_DOS_ 1 ne
= = — — — — O MEM A DOS4 MEM_80D MEM_A_DQS 4 MEM A DQS_P<4> 761
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_DQS_N<6>
[CO—MEM A _DQS6 MEM_80D 6 7 20 67
Memory Bus Spacing Group Assignments = qrr o - MEM A Do P
O MEM DQS7 MEM_80D 7 MEM A _DQOS_N<7> 761
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> T
_*_DOS_ = A _DOS_ _2_DO — MEM_DOS2O0WNDATA 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_20THER MEM A _DQS_3 |MEM A DQBYTE_ 3 * MEM_DQS20WNDATA I 3 =
MEM_CLK * * MEM_20THER MEM_A_DQS_4 |MEM_A DQBYTE_4 * MEM_DQS20WNDATA [CO—MEM B 0DTQ MEM_40S MEM_CTT MEM_B_ODT<0> 2 22
MEM A _DQS_5 |MEM_A DQBYTE 5 * MEM_DQS20WNDATA >_vm 8 cun o P i MEM B A<15..0> e
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 fr—
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 = == = = — = 7o Eee
_*_| _ - _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_DO<7..0>
[CO—MEM_B_DQBYTEQ MEM_45S MEM_B_DQBYTE_Q 767 68
MEM_B_DOS_1 MEM_B_DQBYTE_1 * MEM_DQS20WNDATA [ MEM B _DQBYTE] MEM_45S MEM_B_DQBYTE_1 MEM B_DQO<15..8> 7 67 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_DQO<23..16> ;4
O MEM_B_DQRVTE3 MEM_45S MEM_B_DQBYTE_3 MEM B_DQ<31..24> , &
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 |MEM_B_DQBYTE_ 3 * MEM_DQS20WNDATA
— — = = = = = = = = [CO—MEM_B_DQRVTE4 MEM_45S MEM_B_DQBYTE_4 MEM B_DQO<39..32> 7 21 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_DQO<55..48> 7 67 68
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_DOS0 MEM_80D MEM_B_DQS 0 MEM_B_DQS_P<0> 7 67
QS0 80 QS_0 MEM_B_DQS_N<O0>
MEM_* MEM_* * MEM_2O0THERMEM MEM_B_DQS_7 |MEM_B_DQBYTE_7 * MEM_DQS20WNDATA CO—MEMED MEM_A0D MEM_B_DQS_ ne
— — — - = = — — — - O MEM B DOS1 MEM_80D MEM_B_DQS_1 MEM_B_DQS_P<1> 7 67
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 O MEMBD MEM_B0D. MEM_B_DQOS_ 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_DOS3 MEM_80D MEM_B_DQS 3 MEM_B_DQS_P<3> 7 67
[CO—MEM B DOS3 MEM_80D MEM_B_DQS_3 MEM_B_DQS_N<3> 767
[CO—MEM_B_DOS4 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 = _vei_s noss B eon MEM_B_nos_ 5 MEM_B_DOS_P<5> i
O MEM B DOSS MEM_80D MEM_B_DQS 5 MEM_B_DQS_N<5> 7 67
DDR3 Signal Group Unit Min Length Max Length [CO—MEM B _DQOS6 MEM_80D MEM_B_DQS 6 MEM B_DOS_P<6> 721 67
[CO—MEM B _DQS6 MEM_80D MEM_B_DQS_6 MEM_B_DOQOS_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
DQS 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
d mies - = MEM_12MTT CPU_DIMMA VREFDO_A_ISOL i
[— MEM_12MTT, CPU_DIMMB_VREFDQ 719
[— MEM_12MTT. CPU_DIMMB_VREFDQ B_ISOL
i CPU_DIMM_VREFCA
Memor b r in = MEM_1 211 i
emo y to owe Spac g [— MEM_12MTT, CPU_DIMM VREFCA_A_ISOL Lsunc masTeR=g4s SYNC DATE=01/03/2013
NET_SPACING_TYPEl | NET_ SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET = MEM_12MTT. CPU_DIMM VREFCA B _TISOL 10 .
Memory Constraints
MEM_PWR MEM_* * MEM_2PWR
MEM_12MTT. PPOV675_S3_MEM_VREFDO_A . 4 s 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 RIS N
MEM_12MTT OO | L 4 19 20 65 ®
M t GND S 1 = HEM_2MIL PROVETS 53 MEM VREECA B _ . e NOTICE OF PROPRIETARY PROPERTY et 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

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING
Thunderbolt SPI Signal Constraints [>_rar_a_m2n R — TBT_A_R2D_C_P<1..0> 25 26
O TBTA_R2D TBTDP_85D TBTDP_T TBT A R2D C N<1..0> 23 26 68
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—TBTA_R2D TBTDP_85D TBTDP_T. TBT A R2D _P<1..0> 26 68
[CO—TBTA_R2D TBTDP_85D TBTDP_T; TBT A R2D N<1 0> 26 68
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD == = = == =
[CO—DRR_A_LSX MI DP_85D DISPLAYPORT DP_TBTPA ML_C_P<1> 23 26
[ ) 10 ML DP_85D DISPLAYPORT DP_TBTPA ML_C_ N<1> 23 26
PACING_RULE_SET LAYER LINE-TO-LINE SPACIN WEIGHT === =
SPACING RULE S NE-TO-LINE SPACING ¢ [CO—DR A LSX MI DP_85D DISPLAYPORT DP_TBTPA ML_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_gsn prseraveort | DP_TBTPA ML, C_N<3> e
[ED—DB_TETRA_MI DP_85D DISPLAYPORT DP_TBTPA_ MIL_P<3> 26
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR 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 [CD—TIBLA_D2R 0 TBTDP_85D TBTDP_R TBT_A_D2R_C_P<0> 26 68
O TBTA 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 =gi__ 3 = T =
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—IBTA_D2R 1 TBTDP_85D TBTDP_R TBT A D2R _C_P<1> 26 68
ED—TBT A D2R 1 TBTDP_85D TBTDP_R TBT_A_D2R _C_N<1> 26 68
TBTDP_TXRX * =6X_DIELECTRIC ? TBTDP_TXRX TOP,BOTTOM| =10X DIELECTRIC 2 — L N —
= — — — [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—TBT A D2R 1 TBTDP_85D TBTDP_R TBT_ A D2R_N<I1> 23 26 68
O TBT A D2R 1 TBTDP_85D TBTDP_R TBT A D2R1 AUXDDC P 26
O TBTA D2R 1 TETDP_85D TETDP_R TBT_A_D2R1_AUXDDC_N 26
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET === = =
TBTDP * . . TBTDP 20THER [ DE_TRTPA_AUXCH DP_85D DP_TBTPA_AUXCH_C_P 23 26
- = [CO—DRR_TBTPA_AUXCH DP_85D DP_TBTPA_ AUXCH C N 23 26
TBTDP_* =SAME * TBTDP_2SAME [CO—DRR_TBTPA_AU CH DP_85D DP TBTPA AUXCH P 26
[CO—DE_TBTRA AUXCH DP_85D DP_TBTPA_ AUXCH N 26
TBTDP_TX *_RX * TBTDP_TXRX = = =
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 [ TBTB R2D TBTDP_85D TBTDP_T. TBT B R2D _C _P<1l..0> 23 27 65
[CO—TBTB R2D TBTDP_85D TBTDP_T TBT B R2D C N<1..0> 23 27 68
DP_85D * [-85_oHM DIFF| =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF BT B R2D CRTDD 850 [ TBT B R2D P<l..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
[CO—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
DP_B_T ML DP_85D DISPLAYPORT DP_TBTPB_ML_P<1>
DP_2SAME * =3x_DIELECTRIC ? DP_2SAME TOP,BOTTOM | =4x DIELECTRIC ? | s = ”
— — — — [CDO—DR_B LSX MI DP_85D DISPLAYPORT DP_TBTPB_ML_N<1> 27
DP_20THER * =4x_DIELECTRIC ? DP_20THER TOP,BOTTOM | =6x_DIELECTRIC 7 [CD—DRR_B_LSX MI DP_85D DISPLAYPORT DP_B_LSX MI_P<1> 27
CO—DRBI ML DP_85D DISPLAYPORT DP_B_LSX MI_N<1> 27
HDMICLK_20THER * =7x_DIELECTRIC ? HDMICLK_20THER | TOP,BOTTOM | =10x_DIELECTRIC K m;'r;rr-pnim m;“n e, T T DP _TBTPB ML C P<3>
= & ] _ 23 27
HDMICLK_2DPHDMI * =4x_DIELECTRIC ? HDMICLK_2DPHDMI | TOP,BOTTOM | =6x DIELECTRIC ? [ED—DR_TBTRB MI DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<3> 23 27
[ED—DR_TBTRE ML DP_85D DISPLAYPORT DP_TBTPB_ML_P<3> .
HDMIDATA_2SAME * =3x_DIELECTRIC ? HDMIDATA 2SAME | TOP,BOTTOM =4x_DIELECTRIC ? = = = Only used on dual-port hosts.
— — = = [ED—DRR_TBTRB ML DP_85D DISPLAYPORT DP_TBTPB_MIL_N<3> 27
=. ? = ?
HDMIDATA_20THER * 4x_DIELECTRIC ? HDMIDATA_ 20THER [ TOP, BOTTOM 6x_DIELECTRIC ? BT B D28 0 R rATDP R TBT B_D2R_C_P<0> e
O TBTLB D2R O TBTDP_85D TBTDP_R TBT_B_D2R_C_N<O0> 27 68
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_ B_D2R_P<0>
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = === = = 22 en
O TBTL B D2R O TBTDP_85D TBTDP_R TBT_B_D2R_N<O0> 23 27 68
HDMI_DATA * * HDMIDATA_20THER DISPLAYPORT * * DP_20THER [ED—IBTB_D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R_C_P<1> 27 68
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<I1>
HDMI_DATA =SAME * HDMIDATA_2SAME DISPLAYPORT =SAME * DP_2SAME = === = = > 1 e
— — — [ED—TBT B 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
. N B O TBTB D2R 1 TBTDP_85D TBTDP_R TBT B_D2R1_AUXDDC_P 27
HDMI_DATA TBTDP_RX TBTDP_TXRX DISPLAYPORT TBTDP_TX DP_2SAME TRT B D2R 1 TRTDP 85D TRTDP R TBT B D2R1 AUXDDC N ”
* * *
HDMI_CLK HDMICLK_20THER DISPLAYPORT TBTDP_RX TBTDP_TXRX DP_TRTPR_AUXCH pp_ssn DP TBTPB AUXCH C P s 2
HDMI_CLK HDMI_DATA * HDMICLK_2DPHDMI [CO—DE_TBTRB AUXCH DP_85D DP_TBTPB_AUXCH C_N 23 27
N [CO—DRE_TBTRR AU CH DP_85D DP TBTPB AUXCH P 27
HDMI_CLK DISPLAYPORT HDMICLK_2DPHDMI DP_TRTPR_AUXCH pe_gsp DP TBTPB AUXCH N ”
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 MI DP_85D DISPLAYPORT DP_TBTSNKO_MIL,_C_P<3..0> .
[=D—DR_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 PHYSICAL SPACING [=D—DB_TBTSNKO ML DP_85D DISPLAYPORT DP_TBTSNKO MIL_N<3..0> 23
[ED—DB_TRTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C_P 13 2
DP_TBTSNKO_AUXCH C N
De_gsp prspraveorr | DP_TBTSRC_ML_C_P<3..0> [ DR TBTSNK_AUXCH De_850 e
= = DP_TRTSNK_AUXCH DP_85D DP TBTSNKO AUXCH P 23
= DP_85D DISPLAYPORT DP_TBTSRC_ML_C_N<3..0> . . . ED—DE= = = DP TBTSNKO AUXCH N
pe_gsp DTSPLAYPORT DP TBTSRC AUXCH C P Only used on hosts supporting Thunderbolt video-in [E=D—DR_TBTSNK _AUXCH DP_85D 23
[ DP_85D DISPLAYPORT DP_TBTSRC_AUXCH_ C_N =D —DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1 ML_C P<3..0> ,,
DP_TBTSNK1 MI, C_N<3..0>
[D—DP_TBTSNK1 ML, DP_85D DISPLAYPORT 23 6
[CO—SBL_TBT CLK TBT_SPI_45S | TBT SPT TBT_SPI_CLK 2 [ED—DE_TRTSNK1_Mr, DP_85D DISPLAYPORT DP_TBTSNK1_MI,_P<3..0> 23
[CO—SRL_TBT_MOST TBT_SPT_45S | TBT SPT TBT _SPI_MOSI 23 [ED—DRE_TRTSNK1 ML DP_85D DISPLAYPORT DP_TBTSNK1 MI_N<3..0> 23
[CO—SRL_TBT_MISQ TBT_SPT_45S TBT_SPT TBT _SPI_MISO 23 [ED—DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1 AUXCH _C P 23 64
O —SBITRT CS T TBT_SPT_45§ TBRT_SPT TBT _SPI_CS_ L 23 [ED—DP_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> . e [ED—DE_TRTSNK_AUXCH DP_85D DP_TBTSNK1l AUXCH N 2
[ED—DR_HDMI TBT ML DP_85D DISPLAYPORT DP_HDMI TBT ML _N<3..0> . e
[ED—DRB_HDMI_TBT AU DP_85D DP_HDMI_TBT_AUX P 13 64 66 WZJ“ SYNC _DATE=08/12/2013
85 DP_HDMI_TBT_ AUX N .
ED—DPEHDMI_TETAL DE_AAD 12 e e ED—DRe_InNT De_85D prspraveorr | 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> s 62 T
E—DB_INT ML DP_85D DISPLAYPORT DP_INT_ML_P<3..0> 62 66 A le Inc <SCH_NUM>|D
[ED—HoMI_crack HOMT 85D HOMT_CLK HDMI_IG_CLK C_P o 6 o ED—De iz np_ssn prspraveorr | DP_INT ML_N<3..0> o o 199 . wevTEYeY
[ED—HRMI_CLOCK HDMT_85D HDMI_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 62 NOTICE OF PROPRIETARY PROPERTY :
[ED—HDMI_DATA HDMT_85D HDMT_DATA HDMI_TIG_DATA _C_N<2..0> ¢ a6 [ED—DR_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

J 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 332
PHYSICAL_RULE_SET LAYER AREON ROUTE | 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 332
IS cs S2 458 S2 C MEM_CAM_CS_TL
MIPI_85D * Les_ouM prre| =85_OHM DIFF | =85_OHM DIFF | =85_OHM _DIFF | =85_OHM DIFF | =85_OHM_DIFF CO—S2MES =MEM_ 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 5132
S2 C S2 45S S2 C MEM_CAM WE_TL
MIPI_20THER * =4X_DIELECTRIC ? MIPI_20THER | TOP,BOTTOM =6X_ DIELECTRIC ? CO—S2_MEM.CMD —MEM_ —MEM_CHMD e
— = = — OS2 MEM CMD S2_MEM 45S S2_MEM_CMD MEM_CAM BA<0> 332
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP,BOTTOM =8X_ DIELECTRIC ? [CD—S2_MEM_CMD S2_MEM_45S 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 CO—Satis =HEE =HEES —— e
— — = — OS2 MEM DOSQ S2_MEM_85D S2_MEM_DQSQ MEM_CAM_DOS_P<0> 532
[COD—S2_MEM DQS0 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 DQOS_P<1> 31 32
MIPI DATA . . MIPI 20THER OS2 MEM DOS1 S2_MEM_85D S2_MEM _DQS1 MEM_CAM_ DOS_N<1> 332
— — OS2 MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DM<0> a2
MIPI_DATA CLK_MIPI * MIPI_2CLK [CO—S2_MEM_DATA 1 S2 MEM 455 | S2 MEM DATA1 MEM_CAM_DM<1> s
CLK MIPT " " MIDICLK 20TER OS2 MEMA 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_ DO<15..8> 332
Memory Bus Constraints
[CO—MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_P 31 22 68
PHYSICAL_RULE_SET LAYER ALLOW 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 3132 68
MIPI_DATA_S2 MIPT_85D MIPT_DATA MIPI_DATA CONN_P
S2_MEM_45s * =45_omM_SE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = —DATAS = = = —CONN_ e
— — — — — — — — — O MIPI_DATA_S2 MIPI_85D MIPT_DATA MIPI_DATA_ CONN_N 32 68
S2_MEM_85D * l-85_ouM_p1rF| =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 MIBL CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N 21 22 68
. MIPI_CLK_CONN_P
[ MIBI_CLK S2 MIPI_85D CLK_MIPT 32 68
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 .
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 2
S2_20THERMEM * =4x_DIELECTRIC ? S2_20THERMEM | TOP, BOTTOM =6x_DIELECTRIC 2
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_TYPE1 | 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_DOQS1 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_20THER

S2_MEM_CLK

*

S2MEM_20THER

S2_MEM_DATA*

=SAME

S2_DATA2SELF

S2_MEM_CMD

S2_MEM_CMD

S2_CMD2CMD

S2_MEM_*

S2_MEM_*

S2_20THERMEM

Memory to Power

Spacing

S 27MEM7CMD S 27MEM7CTRL * s 27CMD2 CTRL NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
« *
S2_MEM _CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM_PWR 52_MEM_ S2MEM_2PWR
52 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 sMC 3 SMB_45 SMB SMBUS_SMC_3_SDA

39

39

36

36

62

62

51

51

a3

a3

a3

a3

68 72

68 72
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PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP . f . .
SENSE_45S * -1to1 prreearr | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM Fast Fox Specific Net Properties
THERM_45S * -1ro1_prreeatr | =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 |(=1TO1_DIFFPAIR|=1TOl_DIFFPAIR 0.1 MM 0.1 MM
ANL_AUDIO * =1TO1_DIFFPATR 0.1 MM 0.1 MM 10 MM 0.1 MM 0.1 MM
TBTTHMSNS D1 P
ANL_AUDIO WIDE * —1701_pIFFPATR 0.3 MM 0.3 MM 10 MM 0.1 MM 0.1 MM [CO—THERMDR_TAT_DI -LHERM_455 CHERM -
— — [CO—THERM DR _TBT DI THERM_45S THERM TBTTHMSNS_D1_N
[CO—THERM DR _CPU DI THERM_45S THERM CPUTHMSNS_D1_P
[ THERM DB _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_45S SENSE NC_TISNS CAMERAN
* = 2 = = = —
AUDIO 2X_DIELECTRIC - [ 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
RORE CLK_PCIE GND * GND_P2MM
GND * =STANDARD ?
STAN GND PCIE_* * GND_P2MM [CO—SENSE_DP_LCDBKLT SENSE_45S SENSE ISNS_LCDBKLT_ P
[— SENSE_DP_LCDBKLT SENSE_ 458 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
O SENSE DP SENSE_45S SENSE ISNS_HS_OTHERS5V_P
SENSE_DP SENSE_45S 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 = = =
= ' 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 [ 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 _TISNS R N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE i 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 B . = 3
CPU_27P4S OTTOM 0.230 MM 100 uin = SENSE_455 sensz_|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 SL9 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_SO0_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_a5s censg | NC ISNS DDR S3P

MEM_40S BGA_MEM MEM_45S [ SENSE_45§ SENSE NC_ISNS_DDR_S3N
ISNS_PP3V3S0_P
[O—SENSE_DP SENSE_45§ SENSE
MEM_72D BGA_MEM MEM_85D [>—sEnse_oe SENSE_45S SENSE ISNS PP3V3S0 N
[O—SENSE_DP SENSE_455 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 | MINIMUM [CO——SENSE_DP_CRUHIGATN SENSE_43S SENSE 1SNS_CPUHIGAIN P
. RULE_S! At NIMU N NIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SENSE_DP_CPUMTGATN J— SENSE ISNS CPUHIGAIN N
MEM_72D BOTTOM 0.127 MM 6.35 MM [CO—SENSE DR _CPUHTGATN SENSE_45§ SENSE ISNS_CPUHIGAIN_ R
ISNS_CPUHIGAIN_R
MEM_85D Top 0.100 MM 6.35 MM [CO——SENSE_DP_CPUHTGATN SENSE_45§ SENSE
[CO—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

Fast Fox 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 65 680 o0 °f °° 0

§111%15%15%18%07 16 24 20 30 37

36’39 4074142 43 94 2647 50

NET TYPE
ELECTRICAL CONST SET
PHYSICAL SPACING
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDIOQ AUD 102 _L_P 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDIOQ AUD 1L0O2_IL_N 46 a8
[CO—AURIO_DP_AMPTHT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_ LIN P 18
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_LIN N Py
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTQ SPKRAMP_LIN_P Py
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ SPKRAMP_LIN_N Py
[CO—AURIO_DP_AMPTHT ANL,_AUDTQ AUDIOQ AUD 1.O2 R P 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDIOQ AUD LO2_R_N 46 a8
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_RIN_P Py
[CO—AURIO_DP_AMPTWT ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_ RIN N 18
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ SPKRAMP_RIN_P Py
[CO—AURIQ DR AMPTWT ANI,_AUDTQ AUDTOQ SPKRAMP_RIN_N Py
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDIOQ AUD 103 _L_P a6 a8
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDIOQ AUD LO3_L_N 46 a8
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_LSUBIN_P
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_LSUBIN_N
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_P s
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_ N .
[CO—AURIO DR AMPSUR ANI,_AUDIO AUDIQ AUD_LO3_R P 5 a8
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDIOQ AUD LO3_R_N 46 a8
[CO—AURIO DR AMPSUR ANI,_AUDTQ AUDTOQ AUD_SPKRAMP_RSUBIN_P
[CO—AURIO_DP _AMPSUB ANI,_AUDTQ AUDTOQ AUD_SPKRAMP RSUBIN N .
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO RSUBIN_P .
[CO—AURIO_DP_AMPSUR ANI,_AUDTO AUDTIO RSUBIN_ N .
[CO—AURIQ 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—AURIQ 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 AUDIQ AUD_CH_HS_GND a6 50
[CO—AURIO _DP_NMIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_P
[CO—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_CONN_SLEEVE s0
[CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDTO AUD_CONN_SLEEVE_XW 49 50
[CO—AURIO DR _MIC ANI,_AUDTQ _WIDE AUDIOQ AUD_HP_ PORT REFCH 46 s0
[CO—AURIQ DR _MIC ANI,_AUDTQ_WIDE AUDIQ AUD_HS MIC P 49 50
[CO—AURIO DR _MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_P 4
[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 AUDIQ AUD_CONN_RING2 s0
[CO—AURIO_DP_NMIC ANI,_AUDTQ_WIDE AUDIOQ AUD_ CONN_RING2 XW 49 50
[CO—AURIQ 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 DR _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—AURIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_N 4
[ sB_powrr| PP3V3_S5
[— sB_powrr| PP3V3_S0
l GND GND

SYNC MASTER=J44

SYNC _DATE=08/12/2013
—————

Project Specific Constraints

d} Apple Inc.
o)

<SCH NuM>|[D

youy "

<E4LABEL>

THE_INFORMATION
PROPRIETARY PR
THE POSESSOR AGI

I TO MAINTAIN

NOTICE OF PROPRIETARY PROPERTY:

CONTAINED HEREIN IS THE
PERTY OF APPLE INC.
REES TO THE FOLLOWING:

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

<BRANCH>
118 OF 120
77 OF 78

2

1




SYNC _DATE=08/12/2013
—————

SYNC MASTER=J44

Reference

Cf} Apple Inc.
o)

<SCH_NuM>| D

<E

4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

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

I
I
III
v

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

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

<BRANCH>
120 OF 120
78 OF 78

2

1






