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1. ALL RESISTANCE VALUES ARE IN OHMS,
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.

0.1 WATT +/- 5%.

3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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Schematic / PCB #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-0456 1 SCHEM, MLB, J45 SCH CRITICAL
820-3662 1 PCBF,MLB, J45 PCB CRITICAL

DRAWING

TITLE=MLB
ABBREV=ABBREV

LAST_MODIFIED=Tue Aug 6 17:09:28 2013

REV>| <ECN>

<ECO_DESCRIPTION>

<ECODATE>

[N T

<PART_DESCRIPTION>

d} Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

<SCH_NUM>ID

<E4LABEL>
<BRANCH>
1 OF 118
1 OF 81

8

2




8

6

BOM Variants

BOM NUMBER

BOM NAME

BOM OPTIONS

685-0067

COMMON PARTS,MLB,J45

J45_COMMON

J45 BOM Groups

985-0045

DEV BOM,MLB,J45

J45_DEVEL:ENG

BOM GROUP

BOM OPTIONS

639-4822

PCBA,MLB,BETTER, 8G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER, RAM: HYNIX 1600_S

639-4823

PCBA,MLB,BETTER,16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER, RAM: HYNIX_1600

639-4828

PCBA,MLB,BETTER, 8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER, RAM: ELPIDA_1600_S

639-4829

PCBA,MLB,BETTER, 16G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER, RAM: ELPIDA_1600

639-4834

PCBA,MLB,BETTER, 8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER, RAM:MICRON_1600_S

639-4835

PCBA,MLB,BETTER,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BETTER , RAM: MICRON_1600

639-4840

PCBA,MLB,BEST,8G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST,RAM:HYNIX_1600_S

639-4841

PCBA,MLB,BEST,16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: HYNIX 1600

639-4846

PCBA,MLB,BEST,8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: ELPIDA_1600_S

639-4847

PCBA,MLB,BEST,16G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST, RAM: ELPIDA_1600

639-4852

PCBA,MLB,BEST,8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: MICRON_1600_S

639-4853

PCBA,MLB,BEST,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:BEST, RAM:MICRON_1600

639-4858

PCBA,MLB,CTO,8G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM:HYNIX_1600_S

639-4859

PCBA,MLB,CTO, 16G HYN,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM: HYNIX_1600

639-4864

PCBA,MLB,CTO,8G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM: ELPIDA_1600_S

639-4865

PCBA,MLB,CTO, 16G ELP,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM: ELPIDA_1600

639-4870

PCBA,MLB,CTO,8G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW:CTO, RAM:MICRON_1600_S

639-4871

PCBA,MLB,CTO,16G MIC,J45

BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: MICRON_1600

J45_COMMON

ALTERNATE, COMMON,J45_COMMON1,J45_ COMMON2,J45_ PROGPARTS

J45_COMMON1

CPUMEM:S0,TBTHV:P15V, SKIP_5V3V3:AUDIBLE,CHGR_5V:LDO,CPUPEG:X16,S2_ PWR:SO

J45_COMMON2

EDP:YES, LPCPLUS_CONN:YES, LPCPLUS_R:YES,XDP,RIO_PWR:1V5,SPI:DUAL_IO,SSD_PWR_EN:GPIO,CAM WAKE:NO

J45_PVB

BKLT : PROD, SENSOR_NONPROD: N

J45_PROGPARTS

SMC_PROG:EVT, BOOTROM_PROG:DVT, TBTROM: PROG, TPAD_PSOC: PROG

J45_DEVEL:ENG

ALTERNATE , XDP_DEBUG, SOPGOOD_ISL, DDRVREF_DAC, SENSOR_NONPROD:Y, SENSOR_NONPROD_R, BKLT : ENG, DBGLED, CAM_XTAL: YES

J45_DEVEL:FSB

ALTERNATE, XDP_DEBUG, BKLT : PROD, SENSOR_NONPROD:N, SENSOR_NONPROD_R

XDP_DEBUG

XDP_CONN, XDP_PCH

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754599 1 CRW,SR18J, ,PRQ,C0,2.0,47W, 4+3E, 6M, BGA U0500 CRITICAL CPU_CRW:BETTER
33754600 1 CRW, SR18H,PRQ,C0,2.3,47W, 4+3E, 6M,BGA Uu0500 CRITICAL CPU_CRW:BEST
33754624 1 CRW, SR1BS,PRQ,C0,2.6,47W, 4+3E, 64, BGA Uo0500 CRITICAL CPU_CRW:CTO
33784542 1 IC,QEWV, LPT-M, HM87,C2, SR199, PRO, FCBGA Ul1o00 CRITICAL
33851247 1 IC,TBT, FR-4C, A0, PRQ, CI0, SRLIC, FCBGA288 U2800 CRITICAL
33851186 1 IC,BCM15700A2,52 BCIE CMRA,8X8,208FCBGA U3900 CRITICAL
33350700 1 IC,SDRAM, 4GBIT, DDR3L-1600,GEMMA,96B FBGA U4000 CRITICAL
33350667 16 Lc, SbRas, 4GBTT, DOR3L-1600, HUNA, 707 FBCA CRITICAL HYNIX_1600_S
33350624 16 |1c,soram, poR3-1600, 51210x8, 78FBGA, C-DTE, SAMSUNG CRITICAL | SAMSUNG_1600_S
33350703 16 1C., SDRAM, 4GBIT, DDRIL-1600,F DIE,RS, 76 CRITICAL | ELPIDA_1600_S
33350660 16 IC,SDRAM, 4GBIT, DDR3L-1600,V80A, 78, FBGA CRITICAL MICRON_1600_s
33350667 32 IC,SDRAM, 4GBIT, DDR3L-1600,HUMA, 78P FBGA CRITICAL HYNIX_1600
33350624 32 IC,SDRAM,DDR3-1600,512MX8 , 78FBGA, C-DIE, SAMSUNG CRITICAL SAMSUNG_1600
33350703 32 IC,SDRAM,4GBIT,DDR3L-1600,F DIE,RS,78P CRITICAL ELPIDA_1600
33350660 32 IC,SDRAM, 4GBIT, DDR3L-1600,V80A, 78P, FBGA CRITICAL MICRON_1600

DRAM SPD Straps

BOM GROUP

BOM OPTIONS

RAM:HYNIX_1600_S

HYNIX 1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFGl:L,RAMCFGO:L

RAM: SAMSUNG_1600_S

SAMSUNG_1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFG1l:L,RAMCFGO:H

RAM:ELPIDA_1600_S

ELPIDA 1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFGl:H,RAMCFGO:L

RAM:MICRON_1600_S

MICRON_1600_S,RAMCFG3:L,RAMCFG2:H,RAMCFG1:H,RAMCFGO:H

RAM:HYNIX 1600

HYNIX 1600,RAMCFG3:H,RAMCFG2:L,RAMCFGl:L,RAMCFGO:L

RAM: SAMSUNG_1600

SAMSUNG_1600,RAMCFG3:H,RAMCFG2:L,RAMCFG1:L,RAMCFGO:H

RAM:ELPIDA_1600

ELPIDA 1600,RAMCFG3:H,RAMCFG2:L,RAMCFGl:H,RAMCFGO:L

RAM:MICRON_1600

MICRON_1600,RAMCFG3:H,RAMCFG2:L,RAMCFG1:H,RAMCFGO:H

COMMON/DEVEL BOM

p—
SYNC MASTER=J15 MLE

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-0067 1 345 MLB BASE BOM BASE CRITICAL BASE_BOM
985-0045 1 J45 MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM

——————————
SYNC DéT =10/25/201

BOM Configuration
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Programmables - All builds

Bar Code Labels / EEEE #'s
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
825-7845 1 MBP BARCODE LABEL LABEL CRITICAL

33550915 1 IC,SERIAL SPI FLASH ROM,4MBIT,50MHZ,USON| U2890 CRITICAL TBTROM : BLANK
34153919 1 IC,EPROM,Falcon RIDGE(V13.9)J44/45 uU2890 CRITICAL TBTROM: PROG
33754587 1 IC,TP PSOC, QFN,BLANK U4801 CRITICAL TPAD_PSOC : BLANK
34153856 1 IC, TRKPD/KYBD,PSOC (V225) U4801 CRITICAL TPAD_PSOC : PROG
SMC
33851214 1 IC,SMC-B1,40MHZ/50DMIPS,SCPL FW,157BGA U5000 CRITICAL SMC_PROG : BASE
34153902 1 IC,SMC-B1,EXT,V2.12A54,EVT,J45 U5000 CRITICAL SMC_PROG:EVT
34183741 1 IC,SMC-A3,SCPL,EXT,VXXXX,PVT,J15 U5000 CRITICAL SMC_PROG: PVT
EFI ROM
33550807 1 IC,SPI SRL 50MHZ FLASH, 64MBIT,BSOP,FUSE=1 U6100 CRITICAL [BOOTROM_BLANK:MACRONT
33550812 1 IC,SPI SRL 50MHZ,FLASH,64MBIT,SOICE U6100 CRITICAL |BOOTROM_BLANK:NUMONYX
34153763 1 IC,EFI ROM(VXXXX)PROTO 0,J45 U6100 CRITICAL BOOTROM_PROG : PROTO0
34153780 1 IC,EFI ROM(V0035)PRE-PROTO 1,J45 U6100 CRITICAL BOOTROM_PROG : PRE-PROTO1
34153793 1 IC,EFI ROM(V0041)PROTO 1,J45 U6100 CRITICAL BOOTROM_PROG : PROTO1
34153811 1 IC,EFI ROM(V00xx)PROTO 2,J45 U6100 CRITICAL BOOTROM_PROG : PROTO2
34153890 1 C,EFI ROM(V0100)PROTO3-J45 &EVT-J4 U6100 CRITICAL BOOTROM_PROG : EVT
34153929 1 IC,EFI ROM(VxXXxXX)DVT-J45 U6100 CRITICAL BOOTROM_PROG : DVT

Alternate Parts

PART NUMBER ﬁg%kg%]«agE§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
19750478 | 19750479 ALL NDK ALt to Epson
37150713 | 37150558 ALL DS alt to ST
15250461 | 15251645 ALL Cyntec alt to Vishay
37651080 | 37650820 ALL Diodes alt to On Semi
15550667 | 15550583 ALL Panasonic alt to TOK
10750232 | 107s0241 ALL Ccyntec alt to TFT
37651032 | 37650855 ALL Toshiba alt to Diodes
37651129 | 37650855 ALL NXP alt to Diodes
37651089 | 37651128 ALL NXP alt to Diodes
13850681 | 13850638 ALL Taiyo Yuden alt to Samsung
12850371 | 12850376 ALL Kemet alt to Sanyo
33350629 | 33350703 ALL Elpida F die alt
13850803 | 13850639 ALL Samsung alt to Murata
13850843 | 13850674 ALL Samsung alt to Murata
13850846 | 13850811 ALL Samsung alt to Murata
12750164 | 12750162 ALL Rohm alt to Vishay
13850732 | 13850715 ALL Rohm alt to Vishay
12850364 | 12850264 ALL Kemet alt to Sanyo
33350704 | 33350700 ALL ELPIDA to HYNIX U4000
31150649 | 31150541 ALL ON alt to Toshiba (U2030, U7001)

p—
SYNC MASTER=J15 MLE

——————
SYNC_DATE=10/31/201

BOM Configuration
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STDOFF-4.90D2.38H-SM-2
1 1

OMIT TABLE

806-6170 806-6192 806-6194

SH0450
= sM

SHO0452
= sM

SHO0451
sM

SHLD-J44-MLB SHLD-J45-CAN-FENCE1-MDP SHLD-J45-CAN-FENCE2-MDP

J45 POGO PINS

SHO0431
POGO-2.30D-5 . 5H-SM-LOW-FORCE
SM

SHO0432
POGO-2.30D-5 . 5H-SM-LOW-FORCE
SM

SH0434

SHO0435
POGO-2.30D-5 . 5H-SM-LOW-FORCE

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

il
"
®
gg
i
"
®
%}3

860-1448
SHO0440
2.90D1.2ID-1.35H-SM 2. 9OD1 2ID 1 35H SM

SH0442
2.90D1.2ID-1.35H-SM 2. 9OD1 2ID 1 35H sM

ZT0415
ZTO41° Frame Holes
o—= = ZT0470
_ GND lTH—NSP
270450 - SL-1.1X0 Q—l.4x0.75
1 —
SL-2.3X3C.;’-2.9X4.5 - Z?ﬂQéZl
— ___GND 1
270474 - SL-1.1X0 9-1.4;(0.75
1 GND _
SL—1.1XO.C4'?/—1.4XO.7S - 2T0472
—___GND 1
270475 - SL-1.1X0 Q—l.4x0.75
1 GND —
SL-1.1X0.25-1.4x0.75 Z‘%‘HQI%Z:%
— ___GND 1
- SL—1.1XO§;;l1.4XO.7S
J45 THERMAL MODULE STANDOFF
860-1687 860-1327 860-1328
SH0425
5. 00D1 8SID 2.9H 5. OODl 8SID 2.9H STDOFF-4.50D1 . 8H-SM STDOF;§§0;g%f oH_SM
::: ::: R . .
1
SH0429 SH0428 SH0423
5.00D1.85ID-2.9H 5.00D1.85ID-2.9H STDOFF-4.50D1.8H-SM
1 (: :) 1 (: : 1
817-0688 817-0741
SHO0446 SH0445

STDOFF-4.90D2.38H-SM-SL-2.6X2NP-2

APN 806-2247

BR0401
MLB-MTGLBRKT-J5

1

SHO0433
POGO-2.30D-5 . 5H-SM-LOW-FORCE
SM

1

SH0437
POGO-2.30D-5. 5H-SM-LOW-FORCE
SH0436 St

POGO-2.30D—5 . 5H—SM-LOW-FORCE _L_l@
SM

J45 StAND OFF

2. 9OD1 2ID 1 35H SM

=€

2. 9OD1 2ID 1 35H SM

SHO461
2- 9°D1 21;[) 1 35H sM 2.90D1.2ID-1.35H-SM
1

SHO0464
2. 9OD1 2ID 1 35H sM 2.90D1.2ID-1.35H-SM

T0490
2.1SM2.0MM-CIR
SMlT—PAD—NSP

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
725-1807 1 INSULATOR, REAR,MLB,J45 REAR_INSULATOR CRITICAL
725-1877 1 INSULATOR,CPU,J45 CPU_INSULATOR CRITICAL
725-1787 1 INSULATOR,PCH,J15 PCH_INSULATOR CRITICAL
806-6193 2 CAN COVER,mDP CAN_COVER1, CAN_coverZ CRITICAL
946-3819 1 D2 MLB DYMAX ADHESIVE SEE-CURE 29993-SC EDGE_BOND CRITICAL
825-7841 1 LBL,PART CONFIG,BOARDS,D2 CONFIG_LABEL CRITICAL
806-9391 1 SHIELD CAN, USB,J45 SHO0450 CRITICAL

SMT GND TEST PONTS

ZT0491
2.1SM2.0MM-CIR
SMlT—PAD—NSP

T0492
2.1SM2.0MM-CIR
SMlT—PAD—NSP

SHO0465
2.90D1.2ID-1.35H-SM

1

SHO0466
2.90D1.2ID-1.35H-SM

SHO0467
2.90D1.2ID-1.35H-SM

p—
SYNC _MASTER=J15 MLB
[P TIT

SYNC_DATE=10/31/201

PD Parts
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OMIT TABLE

12 DMI_S2N N<0> AB
12 DMI_S2N_N<1> AB3
12 I DMI_S2N_N<2> * AC3:
12 DMI_S2N N<3> AC
12 DMI_S2N_P<0> AB1
12 DMI_S2N_P<1> AB4
12 DMI_S2N_P<2> AC4
2 my—DMI_S2N P<3> g AC2]
12 DMI_N2S_N<O0> AF
12 DMI_N2S N<1> AF
12 DMI_N2S_ N<2> AG:

12 DMI_N2S_N<3> AG

12 DMI_N2S_P<0> AF1
12 DMI_N2S_P<1> AF3
12 DMI_N2S_P<2> AG3
. @my DMI_N2S_P<3> o  acl]
12 FDI_CSYNC Fl1
wpmyEDL INT g FI2]

DMI_RXO0*
DMI_RX1%*
DMI_RX2*
DMI_RX3*

DMI_RXO
DMI_RX1
DMI_RX2
DMI_RX3

DMI_TXO0*
DMI_TX1*
DMI_TX2%*
DMI_TX3%*

DMI_TXO
DMI_TX1

DMI_TX2
DMI_TX3

FDI_CSYNC

DISP_INT

Uu0500
HASWELL

BGA
SYM 1 OF 12

DMI

FDI

PCI EXPRESS BASED INTERFACE SIGNALS

PEG_RCOMP|

PEG_RX0*
PEG_RX1%,
PEG_RX2*|
PEG_RX3*
PEG_RX4*|
PEG_RX5%
PEG_RX6*
PEG_RX7*
PEG_RX8*
PEG_RX9*
PEG_RX10*
PEG_RX11%|
PEG_RX12%|
PEG_RX13*
PEG_RX14%]
PEG_RX15%

PEG_RX0
PEG_RX1|
PEG_RX2
PEG_RX3
PEG_RX4|
PEG_RX5
PEG_RX6
PEG_RX7
PEG_RX8
PEG_RX9
PEG_RX10
PEG_RX11]
PEG_RX12
PEG_RX13
PEG_RX14]
PEG_RX15

PEG_TX0*
PEG_TX1*,
PEG_TX2*,
PEG_TX3*
PEG_TX4*,
PEG_TX5%
PEG_TX6*
PEG_TX7*
PEG_TX8*
PEG_TX9*
PEG_TX10*
PEG_TX11%|
PEG_TX12%]
PEG_TX13*
PEG_TX14%]
PEG_TX15%

PEG_TX0
PEG_TX1|
PEG_TX2
PEG_TX3
PEG_TX4|
PEG_TX5
PEG_TX6
PEG_TX7
PEG_TX8
PEG_TX9
PEG_TX10
PEG_TX11]
PEG_TX12
PEG_TX13
PEG_TX14]
PEG_TX15

AH6 2+ CPU_PEG_RCOMP
E10 PCIE_TBT D2R_N<O0> 28
c10 PCIE_TBT_D2R N<1> 20
B10 PCIE_TBT D2R_N<2> 20
E9 PCIE_TBT_ D2R_N<3> 28
D9 TP_PEG_D2RN<4> 70
B9 TP_PEG_D2RN<5> 70
L5 TP_PEG_D2RN<6> 70
L2 TP_PEG_D2RN<7> 70
M4 TP_PEG_D2RN<8> 70
L4 TP_PEG_D2RN<9> 70
M2 TP_PEG_D2RN<10> 70
V5 TP_PEG_D2RN<11> 70
va TP_PEG_D2RN<12> 70
V1 TP_PEG_D2RN<13> 70
v3 TP_PEG_D2RN<14> 70
OY2  gu— TP_PEG D2RN<13> —mu»
F10 PCIE_TBT D2R_P<0> 28
D10 PCIE_TBT_ D2R_P<1> 2
a10 PCIE_TBT_ D2R_P<2> 2
F9 PCIE_TBT_D2R_P<3> 2
c9 TP_PEG_D2RP<4> 70
A9 TP_PEG_D2RP<5> 70
M5 TP_PEG D2RP<6> 20
L1 TP_PEG_D2RP<7> 70
M3 TP_PEG_D2RP<8> 70
L3 TP_PEG_D2RP<9> 70
M1 TP_PEG_D2RP<10> 70
¥5 TP_PEG_D2RP<11> 70
v3 TP_PEG_D2RP<12> 70
v2 TP_PEG_D2RP<13> 70
¥4 TP_PEG D2RP<14> 70
v1 ¢ TP_PEG_D2RP<15> ~m+
28

28
G4 TP_PEG_R2D_ CN<4> 70
E3 TP_PEG_R2D_CN<5> 70
J5 TP_PEG_R2D_ CN<6> 70
G3 TP_PEG_R2D_CN<7> 70
J3 TP_PEG _R2D_CN<8> 70
J2 TP_PEG_R2D_CN<9> 70
T6 TP_PEG_R2D_CN<10 70
R6 TP_PEG_R2D_CN<11 70
R2 TP_PEG_R2D_CN<12 70
R4 TP_PEG_R2D_CN<13 70
:T4 > TP_PEG_R2D CN<14@7D
T1 . TP_PEG_R2D CN<152@7D

2
G5 TP_PEG_R2D_CP<4> o
B2 TP_PEG_R2D CP<5> 3
36 TP_PEG_R2D_CP<6> »
G2 TP_PEG_R2D_CP<7> "
g4 TP_PEG_R2D_CP<8> "
J1 TP_PEG_R2D_CP<9> "
™5 TP_PEG_R2D_CP<10 "
RS TP_PEG_R2D_CP<11 7o
RL TP_PEG_R2D_CP<12 7o
R3 TP_PEG _R2D CP<1 "
T3 TP_PEG_R2D_CP<14 7o
T2 e TP _PEG _R2D_CP<15>mm, -

70

70

74 71

74 71

70

70

2 _DP_TBTSNKO_ML_C_N<0>, c25
. _DP_TBTSNKO_ML_C_P<0>, D25
2 _DP_TBTSNKO_ML_C_N<1> A25
2 _DP_TBTSNKO_ML_C_P<1>, B25
2 _DP_TBTSNKO_ML_C_N<2> c2
2s .DP_TBTSNKO_ML_C_P<2> D24
2 _DP_TBTSNKO_ML_C_N<3> A2

DP_TBTSNKO_MIL_C_P<3> B24

25 D2 -
2s .DP_TBTSNK1 ML_C N<0>. c21

. _DP_TBTSNK1 MI,_C_P<0>,
;s _DP_TBT, _MI, C_
. _DP_TBTSNK1 MI, C_P<1>,
. _DP_TBTSNK1 MI,_C_N<2>,
;s _DP_TBT, _MI, C_
. _DP_TBTSNK1 MI,_C_N<3>,
DP_TBTSNK1_ML_C_P<3>,

2s DP_TBTSNKI _ML_C _P<3>g, 520

K1 ML,

K1 ML

<1>

P<2>,

70 . TP_DP_TIG D_MLN<2>
TP_DP_IG_D MLP<2>

70 IB_DP_1G D MLP<c> o, DIO]

s _HDMI_CLK_N
HDMI_CLK_P

o HDMI _CLE P g B0

70 TP_DP_TIG D_MLN<O0>

70 _TP_DP_I

D MLP<

>

. _TP_DP_IG_D_MLN<1>
TP_DP_IG_D_MLP<1>

70 IP_DP_J1G D MLP<1l> o, Bl7]

D21
A2

B21
C20,
D20
A20
B20

Cle
D16
Al6
B1l6

Cl7
D17
Al7
B17

Port D pins out of order
to match Intel symbol.

DDIB_TXNO
DDIB_TXPO
DDIB_TXNL
DDIB_TXP1
DDIB_TXN2
DDIB_TXP2
DDIB_TXN3

PPVCCIO_S0_CPU 45 1015 58

OMIT TABLE 'R0O531
10k
U0500 g?%w
HASWELL i
BGA 402
SYM 10 OF 12 gpp auxn| F15 g DP_INT AUXCH C_ N 4 70
EDP_AUXP| F14 oo DP_INT AUXCH C P 4 40
EDP_HPDRHELY g DP_IG A HPD L 20
o EDP_TXNOC14 DP_INT ML_C_N<O0> 4 ;0
® EDP_TXN1HA1Z g DP_INT ML_C_N<1> . .
EDP_TxXpO| D14 DP_INT ML_C_P<0> 4 5 1
EDP_TxP1| B12 DP_INT ML_C_P<1>

DDIB_TXP3

DDIC_TXNO
DDIC_TXPO
DDIC_TXN1
DDIC_TXP1
DDIC_TXN2
DDIC_TXP2
DDIC_TXN3
DDIC_TXP3

DDID_TXN2
DDID_TXP2
DDID_TXN3
DDID_TXP3

DDID_TXNO
DDID_TXPO
DDID_TXNL
DDID_TXP1

EDP_RCOMP|
EDP_DISP_UTIL|

DIGITAL DISPLAY INTERFACES

FDI_TXNO
FDI_TXPO,
FDI_TXNI|
FDI_TXP1]

FDI

212 g DF LNZ ML C P12 onomn

AG6

22 CPU_EDP_RCOMP

E12

> TP_EDP_DISP_UTIL

Cl2
D12
Ald
Bl4

OMIT TABLE

NO_TEST
s _CPU_DC_A3_B3 TRUE A3
- CPU_DC_A4 A4
TP0500 G
@ CPU_DC_AS51 A51
TPOS]'OTP—PE s CPU_DC_AS52 B52 TRUE A52
s CPU_DC_AS53_B53 TRUE A53
s, _CPU DC_B2_ C3 TRUE B2
s _CPU_DC_A3_B3 TRUE B3
s CPU_DC_AS52 B52 TRUE B52
s CPU_DC_AS53_B53 TRUE B53
s _CPU DC_B54_C54 TRUE B54
TPO052 OTP—PE CPU_DC_BC1 BC1
> CPU_DC_BC54 BC54
TP0530TP—PE CPU_DC_BD1_BE1l TRUE. BD1
s _CPU DC_BD54_ BES54 TRrur BD54
s _CPU_DC_BD1 BE1l TRUE BE1
s _CPU_DC_BE2_ BF2 TRUE BE2
s _CPU _DC_BE3_BF3 TRUE BE3
s _CPU_DC_BE52 BF52 qgpur BE52
s _CPU _DC_BE53 BF53 rruyr BES53
s _CPU DC_BD54_ BES54 tRrur BE54
. _CPU_DC_BE2 BF2 TRUE __ BF2
s _CPU DC_BE3_BF3 TRUE BF3
CPU_DC_BF4 BF4
TP0521, 8%

DAISY_CHAIN_NCTF

Uu0500
HASWELL
BGA
SYM 12 OF 12
RESERVED

DAISY_CHAIN_NCTF

RSVD132
RSVD133|
RSVD134
RSVD135
RSVD136,
RSVD137
RSVD138,
RSVD139

DP_INT ML_C_N<2> . 5 7
DP_INT ML_C_P<2> . 5,
DP_INT ML_C_N<3> . 5 7

’e DP_INT ML_C_P<3> 5

NO_TEST
BF51 CPU_DC_BF51 ™
BFS52 TRUE CPU_DC_BES52_ BF52 ‘I‘P—PETP053 1
BFS3 TRUE CPU_DC_BES53_BF53 .
c1 True _CPU _DC_C1 C2 5
c2 True CPU _DC_C1 C2 5
€3 orum  CPU DC_B2 C3 .
c54 TRUE CPU_DC_B54_C54 s
D1 CPU_DC_D1 D)
‘oB TP0501
ps4 CPU_DC_D54 o
=, TP0511

CPU Daisy-Chain Strategy:

Each corner of CPU has two testpoints.
Other corner test signals connected in

daisy-chain fashion.

Continuity should

exist between both TP’s on each corner.

SYNC DéTE=12/18/201

SYNC _MASTER=J15 REFERENCE
[P T —

CPU DMI/PEG/FDI/RSVD
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OMIT TABLE

Uu0500
HASWELL
PP I 0_cp sea
58181085 VCCIO_S0_CPU NC %—C51dPROC_DETECT SYM 2 OF 12 SM_RCOMPO| BBS1 g 5 CPU_SM_RCOMP<0> _
) - SM_RCOMP1 BB53 $ .. CPU SM RCOMP<1> _ PLACE_NEAR=U0500.BB51:12.7mm
ROGOG% a1 oy—CPU_CATERR L @=— C5CATERR* = sM_Rrcompz| BB52 2 CPU_SM_RCOMP<2> PLACE_NEAR=U0500.BB53:12. T
o= .
a
5%
1/16W SM_DRAMRST*|BES1 PU_MEM RESET T
7042 uqEryCPU_PECT g GSllpECT g 'R0614 ['R0613 |['R0612
100 75 100
& N53 XDP_CPU_PRDY_L
PU PROCHOT R L ES50 ] (IPU) PRDY*()"00 oy AUL 2L LRI [OUD 16 71 1% 1% 1%
CRU_PROCHO e —2grRocoT i (12u) PREQHN5Z XDP_CPU_PREQ L _cym iy e e
i PM_THRMTRIP_L D53 2 2 2
L "
£ 7 a2 1 GO} - THERMTRTP (1pD)  ToK| NS4 g XDP_CPU_TCK ame
(1PU)  TMs| M51 XDP_CPU_TMS 18 71 74
D52
710 —BM_SYNC - PM_syNC (1PU) TRST*M53 : XDP_CPUPCH TRST%W _—
PU_PWRGD F50
. et 2 4052 74 10 10 [T CPU G - [PWRGOOD g (1pU)  TDI| N49 XDP CPU TDT o
PLACE_NEAR=RI «2:1lmm M49
7 212 oy BPM_MEM_PWRGD o & 2P48 |5 pRAMPRROK A TpO| M40 g XDP CPU_TDO oD 12 71 7
PLACE_NEAR=U0500.AP48:51.562mm % F53 XDP_DBRESET_L
R0621" 1 m»—CPU_RESET_ L o L5PLTRSTING g DBR*FS3 g XDP DBRESET L ryym e 15 74
3.32K
R51 XDP_BPM_L<0>
116w 74 11 CPU_CLK135M DPLLREF_N | gy 2CEYDPLL_REF_CLKN (TP0) EPMO: R50 XDP BPM L<1> e
165 un CPU_CLK135M DPLLREF_P o AE6lorir REF CLKP (1PU) BPM1 16
= - . REF_ (IPU) BPM2#[yP49 XDP_BPM_L<2> .
N50 XDP_BPM_L<3>
L 7 n CPU_CLK135M_ DPLLSS_N > Vé{ssc_pprL REF_CLKN § (IPU) EPM3: s P 10 74
- 1 E—CPU_CLK135M DPLLSS_P ey Y6 |ssc pprr REF CLKP 3 (IPU) BPM4 10 74
— — - 3] (IPU) BPM5*pP53 XDP BPM L<5> 18 74
+ 1 CTm>_DMI_CLK100M_CPU_N > 226 dscrxn S - AR BEW Le7> o e
74 11 DMI_CLK100M CPU P - AR6 |BCLKP (IPU) BPM7* 18 74
oo—= -
PLACE_NEAR=U0500.F50:157mm
RO611*
10K
5%
1/16W
MF-LF
4022
OMIT_ TABLE
Uu0500
HASWELL
BGA
TP_CPU_RSVD_TP23 BE4 |psyp_rp23 SYM 11 OF 12 ggyp pp1| F1 TP_CPU_RSVD_TP1
TP_CPU_RSVD_TP24 BD3 |rsvp_TP24 RESERVED RSVD_Tp2| E1 TP_CPU_RSVD_TP2
TP_CPU_RSVD_TP25 F6 |rsvp_tP25 RSVD_TP3 23 gg ggg ﬁ:zg gii
TP_CPU_RSVD_TP26 G6 |rRsvD_TP26 RSVD_TP4
TP_CPU_RSVD_TP27 G21 [rgvp_TP27 CFG_RcoMp| R54 CPU_CFG_RCOMP
TP_CPU_RSVD_TP28 G24 |rsvp_TP28
— Y52 CPU_CFG<16>
PU_TESTLO_F21 F21 (1PU) CFGl6| Y52 o, ~ CPU CF 618 7 N
CPU STLO = Tz:Tz(:;FZl crois| V53 PU_CFG<18> o R0690
RO680" F51 ZssiFsl (IPU) CFG17L‘M 18 74
= v52 <19>
e 49.9 71 60 59 16 10 s _PPVCC_SO_CPU = 52 |yss rs2 cro19| Y32 e CPU CFG<I92 5403
1/16W F22 lycc_r22
' CFG [7] :PEG DEFER TRAINING 1 = (DEFAULT) IMMEDIATELY AFTER xxXRESETB 0 WAIT MF;Ié.;‘ -
| CFG [6:5] :PCIE BIFURCATION 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 2 TP_CPU_RSVD_TP35 L52 |rsvD_TP35 =
, CFG [4] :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED TP_CPU_RSVD_TP36 L53 |RSVD_TP36
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED = TP CPU RSVD TP37 151 |g VD TP37
f CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED - RSVD92 B50
. L TP_CPU_RSVD_TP38 F24 |rsvp_TP38 mas < NC
Th be placed cl TP_CPU_RSVD_TP39 £25 |rsvp,_r30 mevnea amas X NC
ese can be placed close to CPU_TESTLO_F20 F20 |regTro_r20 Ry X NC
J1800 and only for debug access RSVD95| 2027 s N
CPU_CFG<16> 15 7 R0685" 7418 ¢ .CPU_CFG<0> AG49 |cFGO (IPU) RSVD9| BU26 o
CPU_CFG<9> 574 49.9 7418 6 _CFG<1> AD49 ICFG1 (IPU) RSVD10| BD4 o o
CPU_CFG<3> 51 n l%léé;e 7410 s CPU_CFG<2> AC49 |crG2 (1PU) RsvD11| BC4 o o
CPU_CFG<1> 5 4 102, aniee CPU CFG<3> g AF49IcrG3 (IPU) 41| a6
CPU_CFG<0> 4 15 415 ¢ .CPU_CFG<4> ¥50 |crga (1PU) RSVDAL = NC
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF 1 241 ¢ _CPU_CFG<5> aB49 |cres (1PU) RSVD42I—=—x NC
R0649* R0648" 'R0643 RO0641' 'R0640 = 70105 _CPU_CFG<6> V51 lcrG6 (IPU) RSvD16| F16
1K 1K 1K 1K 1K 7418 ¢ _CPU_CFG<T7> W51 |crG7 (IPU) — —XNC
5% 5% 5% 5% 5%
CPU_CFG<8> Y49
M MET YT AR L CPUCRG=9> o wsilores (rev) revo_tp17) 612 TE_CPU_RSVD_TP17
7186 .
2 2 2 2 2  CPU Cre<105 53 loraro  (eom) RSVD_TP18| G10 TP_CPU_RSVD_TP18
7415 _CPU_CFG<11> - "33 [CFG11 (IPU) ol s
L 7415 _CPU_CFG<12> US53 |cFG12 (IPU) vSs_HS H53
i 7418 _CPU_CFG<13> v54 |cre13 (1PU) VSS_H53| J:
7416 _CPU_CFG<14> R53 |cFG14 (IPU) vss_H51[ HS1 -
CPU_CFG<7> <15 7415 _CPU_CFG<15> R52 |cFG15 (IPU) vss_H52| H52
S ——— — — —
CPU_CFG<6> 157 SYNC MASTER=J15 REFERENCE SYNC _DATE=12/18/201
CPU_CFG<5> ¢ 11 L50 |rsvps0 RSvD47| N51 TP_CPU_RSVD_TP47 e
NC ¥——=— .
CPU_CFG<4> ., 1, NG %29 |rsvps1 Rsvpas| 653 TP_CPU_RSVD_TP48 CPU Clock/Misc/JTAG/CFG
CPUCFG6_PD CPUCFG5_PD 6 18 74 NC @RSVDSZ RsvD49| H50 TP_CPU_RSVD_TP49
NOSTUFF R0646* 'R0645 EDP: Apple T <SCH_NUM>| D
R0647 1KS S1K RO644 o | FPae thce -
1K 1/180 16w <E4LABEL>
/180 MR, [ ], 40 1/18% BOM GROUP BOM OPTIONS NOTICE OF PROPRIETARY PROPERTY:
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23 MEM A DQ<0> AH54
23 MEM A DQO<1> AH52
23 MEM A DQO<2> AK51
23 MEM_A_DQ<3> AK54
23 MEM A DQO<4> AH53
sQETy MEM A _DO<5> o g AHSI]
23 MEM_A_DQ<6> AKS52
23 MEM A DQO<7> AK53
23 MEM A DQ<8> AN54
23 MEM A DQ<9> AN52
23 MEM A DO<10> AR51
23 MEM A DO<11> AR53
23 MEM A DO<12> AN53
23 MEM A DQO<13> AN51
23 MEM_A_DQ<14> AR52
23 MEM A DQO<15> AR54
23 MEM A DO<16> AV52
23 MEM_A_DQ<17> AV53
23 MEM A DQO<18> AY52
23 MEM A DQO<19> AY51
23 MEM A DQ<20> AV51
23 MEM A DQO<21> AV54
23 MEM A DQ<22> AY54
23 MEM A DQ<23> AY53
23 MEM A DQO<24> AY47
23 MEM_A_DQ<25> AY49
23 MEM A DQ<26> BA47
23 MEM A DQ<27> BA45
23 MEM_A_DQ<28> AY45
23 MEM A DQ<29> AY43
23 MEM_A_DQ<30> BA49
23 MEM A DQO<31> BA43
23 MEM_A_DQ<32> BF14
23 MEM_A_DQ<33> BC14
23 MEM A DQO<34> BC11l
23 MEM_A_DQ<35> BF11
23 MEM_A_DQ<36> BE14
23 MEM_A_DQ<37> BD14
23 MEM_A_DQ<38> BD11
23 MEM_A_DQ<39> BE11l
23 MEM A DQ<40> BC9
23 MEM A DQO<41> BE9
23 MEM A DQ<42> BE6
23 MEM A DQ<43> BC6
23 MEM A DQ<44> BD9
23 MEM A DQ<45> BF9
23 MEM A DQO<46> BES
23 MEM_A_DQ<47> BD6
23 MEM A DQ<48> BB4
sQETy MEM A _DO<49> o g BC?|
23 MEM_A_DQ<50> AW3
23 MEM A DO<51> AW2
23 MEM A DQO<52> BB3
23 MEM_A_DQ<53> BB2
23 MEM A DO<54> AW4
23 MEM_A_DQ<55> AW1
23 MEM A DQ<56> AU3
23 MEM_A_DQ<57> AUL
23 MEM_A_DQ<58> AR1
23 MEM_A_DQ<59> AR4
23 MEM_A_DQ<60> AU2
23 MEM_A_DQ<61> AU4
23 MEM A DQO<62> AR2

23 MEM_A_DQ<63> AR3

22 PU_DIMM VREFCA AM6

22 CPU_DIMMA VREFD AR6
22 CPU_DIMMB_VREFD AN6
NC BC53

OMIT TABLE

SA_DQO
sa_DQ1

SA_DQ2

sA_DO3

SA_DQ4

SA_DOS

SA_DO6

SA_DQ7

SA_DO8

SA_DQ9

SA_DQ10
sA_DQ11
SA_DQ12
sA_DQ13
SA_DQ14
SA_DQ15
SA_DQ16
SA_DQ17
SA_DQ18
SA_DQ19
SA_DQ20
SA_DQ21
SA_DQ22
SA_DQ23
SA_DQ24
SA_DQ25
SA_DQ26
SA_DQ27
SA_DQ28
SA_DQ29
SA_DQ30
SA_DQ31
SA_DQ32
SA_DQ33
SA_DQ34
SA_DQ35
SA_DQ36
SA_DQ37
SA_DQ38
SA_DQ39
SA_DQ40
SA_DQ41
SA_DQ42
SA_DQ43
SA_DQ44
SA_DQ45
SA_DQ46
SA_DQ47
SA_DQ48
SA_DQ49
SA_DQ50
SA_DQ51
SA_DQ52
SA_DQ53
SA_DQ54
SA_DQ55
SA_DQ56
SA_DQ57
SA_DQ58
SA_DQ59
SA_DQ60
SA_DQ61
SA_DQ62
SA_DQ63

SM_VREF

SA_DIMM_VREFDQ

SB_DIMM_VREFDQ

RSVD25

Uu0500
HASWELL

BGA
SYM 3 OF 12

MEMORY CHANNEL A

RSVD160| BD31 s/

SA_CKNOpBE25 MEM_A_CLK_N<0> 2
sa_ckpo| BE25 MEM_A_CLK_P<0> n
sa_CkEo[ BE34 g MEM A _CKE<0> o .
SA CKN1{BD25 MEM A CLK_ N<1> 20
sa_ckp1| BC25 MEM A CLK P<1> o
sa_ckplBF34 o MEM A _CKE<1> omy..
SA_CKN2[BE23 o v

sa_ckp2| BF23 NC

SA_CKE2| BC34 NC

SA_CKN3(BD23 o v

sa_ckp3| BC23 o v

SA_CKE3| BD34 o

SA_CSO+BEL6 g MEM A _CS_L<0> owm 2
sa_cs1+pBCl7 o MEM A CS_L<1> ommy..
sa_cs2#+BEL7 o v

SA_CS3*BP16 o v

sa_opro| BC16 MEM_A_ODT<0> 2
sa opri BF16 g MEM A_ODT<1> o
sa_oprz| BF17 o v

sa_opr3| BD17 s v
SA_pso|_BC20 MEM A BA<0> .
sa_ps1| BD21 MEM_A_ BA<1> .
sapsa| B3z o MEM A BA<2> oo -

vss_Bc21| BC21 “

SA RAS*[BF20 MEM A RAS_L 23
sa_we+[BF21 MEM _A_WE_L b
SA_CASYBE21 o MEM A _CAS L o
SsA_Mao|_BD28 MEM_A_A<0> 2
sa_ma1| BD27 MEM A _A<1> .
sa_maz| BF28 MEM_A_A<2> 2
sA wa3[ BE28 o MEM A A<3> o =
SA Ma4| BF32 MEM A A<4> 2
sa_mas| BC27 MEM_A_A<5> b
Sa_mas| BF27 MEM_A_A<6> b
sa_ma7| BC28 MEM_A_A<7> b
sa_mas| BE27 MEM_A_A<8> 2
sa_mao| BC32 MEM A _A<9> .
sa_ma10| _BD20 MEM_A_A<10> b
sa_ma11| BF31 MEM_A_A<11> 2
sa_ma12| BC31 MEM A _A<12> .
sa_ma13| BE20 MEM_A_A<13> b
SA MA14| BE32 MEM A A<14> i,
sawais| BE31 o MEM A A<15> gD =

SA_DQSNO[AI52 MEM_A_DQS_N<0> .

sa_DosN1[yARS3 MEM_A_DOS_N<1> i,

SA_DQSN2[AWS2 MEM_A_DOS_N<2> i,

sa_posn3[,AY46 MEM_A_DQS_N<3> .,

SA_DOSN4[,BD12 MEM_A_DOS_N<4> .

SA_DOSNS5(HBE7 MEM A_DQS_ N<5> 2

SA_DOSN6[,BA3 MEM_A_DQS_N<6> n

SA_DOSN7[AT2 MEM A_DQS_ N<7> 2
RSVD161| AW39 o o

SA_DQsSO0| AJ53 — MEM_A_DQOS_P<0> aD -
sa _pos1| AP52 MEM_A_DQS_P<1> .,
sa_posa| AWS3 MEM_A_DQS_P<2> .
sa pos3| BA46 MEM_A_DQS_P<3> N
sa_posa| BE12 MEM_A_DQS_P<4> b
sa_poss| BD7 MEM_A_DOS_P<5> 2
SA_pose| BA2 MEM_A_DOS_P<6> 2
sa_pos7| AT3 MEM_A_DQS_P<7> N
RSVD162| AW40 o

RSVD163| BA40 o

RSVD164| AY40 o o

RSVD165| BA39 o o

RSVD166| AY39 o

RSVD167| AV40 s o

RSVD168| AU40 o v~

RSVD169| AV39 o

RSVD170| AU39 s v
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2 MEM_B_DQ<0>
2 MEM_B_DQ<1>
25 MEM_B_DQ<2>
25 MEM_B_DO<3>
25 MEM_B_DQ<4>
2 MEM_B_DQ<5>
2 MEM_B_DO<6>
2 MEM_B_DQ<7>
2 MEM_B_DQ<8>
2 MEM_B_DQ<9>
2 MEM_B_DQ<10>
25 MEM_B_DQ<11>
2 MEM_B_DQ<12>
2 MEM_B_DQ<13>
25 MEM_B_DO<14>
2 MEM_B_DQ<15>
2 MEM_B_DQ<16>
25 MEM_B_DO<17>
2 MEM_B_DQ<18>
2 MEM_B_DQ<19>
2 MEM_B_DQ<20>
25 MEM_B_DQ<21>
2 MEM_B_DQ<22>
2 MEM_B_DQ<23>
2 MEM_B_DQ<24>
s MEM_B_DO<25>
2 MEM_B_DQ<26>
2 MEM_B_DQ<27>
25 MEM_B_DO<28>
2 MEM_B_DQ<29>
2 MEM_B_DQ<30>
2 MEM_B_DQ<31>
2 MEM_B_DQ<32>
2 MEM_B_DQ<33>
2 MEM_B_DQ<34>
2 MEM_B_DQ<35>
25 MEM_B_DO<

b MEM_B_DQ<37>
2 MEM_B_DQ<38>
25 MEM_B_DO<

2 MEM_B_DQ<40>
2 MEM_B_DQ<41>
™ MEM_B_DQ<42>
2 MEM_B_DQ<43>
2 MEM_B_DQ<44>
2 MEM_B_DQ<45>
2 MEM_B_DQ<46>
25 MEM_B_DO<47>
2 MEM_B_DQ<48>
2 MEM_B_DQ<49>
25 MEM_B_DO<

2 MEM_B_DQ<51>
2 MEM_B_DQ<52>
2 MEM_B_DQ<53>
2 MEM_B_DQ<54>
2 MEM_B_DQ<55>
2 MEM_B_DQ<56>
2 MEM_B_DQ<57>
25 MEM_B_DO<

2 MEM_B_DQ<59>
2 MEM_B_DQ<60>
25 MEM_B_DO<61>
2 MEM_B_DQ<62>

= CED MEM_B_DQ<63> PP+

OMIT TABLE

SB_DQO
SB_DQ1

SB_DQ2

SB_DO3

SB_DQ4

SB_DOS

SB_DO6

SB_DQ7

SB_DO8

SB_DQ9

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

Uu0500
HASWELL

BGA
SYM 4 OF 12

MEMORY CHANNEL B

RSVD171

SB_CKNO
SB_CKPO
SB_CKEO

SB_CKN1
SB_CKP1
SB_CKEL

SB_CKN2
SB_CKP2
SB_CKE2

SB_CKN3
SB_CKP3
SB_CKE3

SB_CS0*
SB_CS1*
SB_Cs2*
SB_CS3*

SB_ODTO
SB_ODT1
SB_ODT2
SB_ODT3

SB_BSO
SB_BS1
SB_BS2

VSS_AU30

SB_RAS*|
SB_WE*
SB_CAS*|

SB_MAO
SB_MAL
SB_MA2
SB_MA3
SB_MA4
SB_MAS
SB_MA6
SB_MA7
SB_MAB
SB_MA9
SB_MA10
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

RSVD172

SB_DQS0
SB_DQS1
SB_DQS2
SB_DQS3
SB_DQS4
SB_DQS5
SB_DQS6
SB_DQS7
RSVD173

RSVD174
RSVD175
RSVD176
RSVD177
RSVD178
RSVD179
RSVD180
RSVD181

AY36 o yc
AW27 MEM_B_CLK_N<O0> 25 27 77
AvV27 MEM_B_CLK_P<0> 25 27 77
AU36 ® MEM_B_CKE<0> oo 25 27 77
AW26 MEM B_CLK_N<1> 26 27 77
AV26 MEM_B_CLK P<1> 26 27 77
AU35 > MEM_B_CKE<1> oD 26 27 77
BA26
AY26 o o
AV35 o nc

2227 o NC
AY27
AV36 o v
BA20 MEM B_CS_L<0> 25 27 77

DAY19 » MEM_B_CS_L<1> oD 26 27 77
AU;9 NC
AW20 o
AY20 MEM_B_ODT<0> 25 27 77
BA19 > MEM B_ODT<1> oD 26 27 7
AV19 NC
AW19 o vic
AY23 MEM_B_BA<0> 25 26 27 77
BA23 MEM_B_BA<1> 25 26 27 77
BA36 g MEM_B_BA<2> UD 25 26 27 77
AU30

e (1
AV23 MEM _B_RAS_L 25 26 27 77
AW23 MEM B_WE_L 25 26 27 77

OAV20 g MEM B CAS L oy 25 2627 77
BA30 MEM_B_A<0> 25 26 27 77
AW30 MEM_B_A<1> 25 26 27 77
AY30 MEM_B_A<2> 25 26 27 77
AV30 MEM_B_A<3> 25 26 27 77
AW32 MEM_B_A<4> 25 26 27 77
AY32 MEM B_A<5> 25 26 27 77
AT30 MEM B_A<6> 25 26 27 77
AV32 MEM B_A<7> 25 26 27 77
BA32 MEM B_A<8> 25 26 27 77
AU32 MEM B_A<9> 25 26 27 77
AU23 MEM_B_A<10> 25 26 27 77
AY35 MEM B_A<11> 25 26 27 77
AW35 MEM B_A<12> 25 26 27 77
AU20 MEM_B_A<13> 25 26 27 77
AW36 MEM_B_A<14> 25 26 27 77
BA35 " MEM B_A<15> LD 25 26 27 77
AD52 MEM_B_DOQS_N<0> 25 26 77
AU46 MEM_B_DQOS_N<1> 25 26 77
BD48 MEM_B_DQOS_N<2> 25 26 77
BD43 MEM_B_DOQS_N<3> 25 26 77
AW16 MEM_B_DQOS_N<4> 25 26 77
AW10 MEM_B_DQS N<5> 25 26 77
AWS MEM_B_DQOS_N<6> 25 26 77
AL2 MEM_B_DQS N<7> 25 26 77
BE38 o NC
AD53 o—b MEM_B_DQOS_P<0> CD > 26 77
AV46 MEM_B_DQOS_P<1> 25 26 77
BE48 MEM_B_DQS_P<2> 25 26 77
BE43 MEM_B_DQS_P<3> 25 26 77
AW15 MEM_B_DQOS_P<4> 25 26 77
AW12 MEM_B_DQS_P<5> 25 26 77
AW6 MEM_B_DQOS_P<6> 25 26 77
AL3 MEM_B_DQS_P<7> 25 26 77
BD38 o nc
BF39 o nc
BE39 c
BF37 o NC
BE37
BD39 o nc

Cosr XN
BD37 Ne

——XNC
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OMIT_ TABLE

PPVCC_SO_CPU ;5 10 46 55 69 71
NC %—I17 IRsvD64 Uu0500 B43
NC x—721 [RsvD65 HASWELL B45
NC %—J26 [RSVD66 BGA B46
NC J31 [rsvD67 SYM 5 OF 12 B48
51 69 66 65 21 10 ¢ _PP1V35 S3RS0_CPUDDR OMIT_TABLE c27
AR29 c28
AR31 c31
AR33 c32
AT13 c34
AT19 c36
AT23 c38
AT27 c39
AT32 Cc42
AT36 c43
av37 c45
AW22 c46
AW25 c48
AW29 D27
AW33 D28
AY18 D31
BB21 D32
BB22 VDDQ D34
BB26 D36
BB27 D38
BB30 D39
BB31 D42
BB34 D43
BB36 D45
BD22 D46
BD26 D48
BD30 E27
BD33 E28
BE18 E31
BE22 E32
BE26 E34
BE30 E36
71 69 59 46 10 8 6 BE33 E38
E39
NC %-2N31 IrRsvD68 E42
RO L6 [ycc 16 E43
PLACE_NEAR=U0500.C50:50.8mm 100 M6 lvcc_mé6 B45
- 118w AN22 |Rsvp69 B46
: PLACE_SIDE=BOTTOM i Lr NC X s ] 548
NOTE: Allase§ not used on CPU supply gutputs — 402, NC %2818 [RsvD70 vee —
to avoid any extraneous connections. e CPU VCCSENSE P - €50 |yce_sense =
5818 106 5 MEI\?Y.ENCEI% %g CPUm 2HY [RSVD71 F31
load: 300mA MIN_NECK WIDTH=0.2 mm P D51 lvccTo_out F32
VOLTAGE=T.05V PPVCOMP SO _CPU *- F17 -
s NC %————FC_F17 F34
1 1. MIN LINE WIDT] .4 mm AK6
R0O800 R0802 Max load: 300mA MIN NECK WIDTH=0.2 mm - VCOMP_OUT F36
i AN33
712 }%10 NC % ~ RSVD72 F38
1/16W 1/16W % RSVD73
MF-LF MESLF NC 12 F39
402, R0810 2402 >(_49RSVD79(VSS) F42
AR
7 s [y CPU_VIDALERT L 1043 NC ¥————{RSVD74 F43
5% F45
1716w | CPU_VIDALERT R L - J53{VIDALERT* 46
! -
R00811 ho5 CPU_VIDSCLK_R - 352 |vTDSCLK Fas
a e CPU_VIDSCLK 2 | CPU_VIDSOUT_R — 350 |yrpsouT
L A VAVAV: hand G27
5%
1/16W R0802.2: PLACE_NEAR=U0500.J50:2.54 G29
ML R0812 - - B51 yss Bs1 T
402 R0810.2: PLACE_NEAR=U0500.J53:38mm — G3
0 ] 16 CPU_PWR_DEBUG - F19 [pwR_DEBUG >
74 s, CPU_VIDSOUT 1 R0800.2: PLACE_NEAR=R0810.1:2.54mm o g E52 - 3
D Y - VSS_E52 34
1/16W TP_CPU_RSVD_TP75 V49 [rRsvD75 536
o
z TP_CPU_RSVD_TP76 U49 |rsvD76 G38
TP_CPU_IVR_ERROR - AM49 |TYR_ERROR G390
TP_CPU_RSVD_TP78 W49 [rRsvD78 G4z
V50 lyss_v50 (RSVD) Ga3
AN49 |yss_AN49 (RSVD) G45
AJ49 |ysS_AJ49 (RSVD) c16
AG50 lyss AG50 (RSVD) Gas
AK49 |yss_AK49 (RSVD) Hil
AJ50 lyss_AJ50(RSVD) Hiz
AP49 lyss AP49 (RSVD) H13
ABS50 |yss_AB50 (RSVD) H1e
AP50 lyss_AP50(RSVD) H16
AD50 |yss_AD50 (RSVD) H17
AM50
VSS_AMS50 (RSVD) H1EB
H19
236
H20
a38
H21
A39
H23
A42
H24
243
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5 A48 N s
g YT H29 Connections would be required
ARLT for 2014 CPU support.
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OMIT TABLE OMIT TABLE
A1l Uuos500 AJ48 AT40 Uuos500 AY50
Al5 HASWELL AJ51 AT42 HASWELL AY9
A19 BGA AJ54 AT43 BGA B11
22 SYM 7 OF 12 AK48 AT45 SYM 8 OF 12 B15
226 GROUND AKS AT46 GROUND B19
A30 AK50 AT47 B22 D
A33 AK7 AT49 B26
A37 AK9 ATS B30
240 ALl AT50 B33
A44 AL4 AT51 B37
ARl AL48 AT52 B40
AR2 ALS AT53 B44
An3 aAL7 AT54 B49
Ang M5 AT6 B8
AR48 ams1 ] AT8 BA13
AR5 AM52 AT9 BA18
AR7 AM53 AU13 BA22
ABS amse ] AU18 BA25
AB51 M7 AU22 BA29
e
AB52 AN1 AU25 BA33
AB53 AN2 AU29 BA37
AB54 AN3 AU33 BA4
AB7 AN4 AU37 BA42
ABY AN48 AU42 BAS
AC48 ANS AUS BA50
ACS anso [ AU9 BA51
AC50 AN7 AVl BA52
AC7 AP51 AV13 BA53
AD48 AP54 AV18 BA9
AD51 aP7 av2 BB10
AD54 [ | VSS VSS| [ AR12 AV22 BB1l1
vss VSs
AD7 AR14 AvV25 BB12 C
ADY AR16 Av29 BB14
AEL AR18 aAv3 BB15
AE2 AR20 Av33 BB16
AE3 AR24 Av4 BB17
AE4 AR26 Av42 BB18
AE48 AR48 AvVS BB20
AES ARS AV50 BB23
AE50 AR50 AvV9 BB25
AE7 AR7 AW13 BB28
AFS ARS8 AW18 BB32
AF6 AR9 AW37 BB33
AF7 AT1 AW42 BB37
AG48 AT10 AW43 BB38
pAwd3 |
2G5 AT12 AW45 BB39 |
AG51 AT15 AW46 BB41
AG52 AT16 AW4T BB42
AG53 AT18 AW49 BB43
AG54 AT20 AWS BB44
AG7 AT22 AW50 BB46
AGY AT25 AW51 BB47
AH1 AT26 AWS54 BB48
AH2 AT29 AW9 BB49
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AH4 AT35 AY22 BB6
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AH50 AT4 AY33 B
AH7 AY37
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CPU VCORE Decoupling

Intel recommendation: 4x 470uF 4mOhm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU-side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite),
Apple Implementation: 8x 210uF(2x nostuff) 6mOhm, 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402

20x 1uF 0402 (under CPU)

PLACEMENT_NOTE (C1000-C1019):

71 esffse a6 8 s _PPVCC_SO_CPU

Place on bottom side of U0500

1C1000 |*C1001 |1C1002 1C1004 |*C1005 |*C1l006 |*C1007 (*C1008 |*C1009 (*C1010 |(*C1l011 |[:C1l012 |1C1013 |*C1l014 |[:C1l015 1Ccl017 |*C1018 |1C1019
1UF —— 1UF —— 1UF 1UF 1UF — 1UF —— 1UF 1UF — —— 1UF 1UF —— 1UF 1UF 1UF —— 1UF 1UF 1UF 1UF
108 — 10% —— 10% — —— 10% — 10% —— 10% — — —— 10% — — 10% 108 —— 10% —— 10% —— 10% 10%
10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v 10v

D 2 X6S—CERM 2 X6S—CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S—CERM 2 X6S—CERM 2 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S—CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM D
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
STUFF  NO STUFF J_
P?.RC%HIKIE‘ NOTE (C1020-C1023): CAPs for Acoustic control (C109A-C102D) =

Place near U0500 on bottom side 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 NO STUFF NO STUFF NO STUFF NO STUFF

_Llc1020 _Lc1021 _Lc1022 _LC1023_LClOQA_LC109B_LC109C_LClOQD_LC109E_LC109F_LC101A _LClOlB_LClOlC_LClOlD_LClOlE_LC101F_LClOZA_LClOZB_LClOZCJ_ClOZD

20
2 X5R CERM 2 :(‘SIR CERM X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 XSRZCERM 2 X5R CERM 2 X5R CERM 2 X5R CERM )égl; CERM 2 XgRZCERM :(‘SIR CERM
NO STUFF nNO STU NO. ST
PLACEMENT_NOTE (C 1 024-C1 &4 g
NO STUFF
Place near inductors on bottom side. 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 NO STUFF NO STUFF NO STUFF _—
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1C1024 |1C1l025 |1C1l026 (*C1027 (*C1l028 |1C1029 |*1C1030 |*C1031 |*C1l032 |1C1l033 |(*1C1l034 |(*Cl1l035 (:1Cl1l036 |1C1l037 |*C1l038 ([:C1l039 |1C1l040 ([*C1041 (*C1l042 (:C1l043 |1C1l044 |(1C1l045
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
20% —T 20% —T— 20% T 790 —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% -1 20% —T— 20% —T— 20% —T— 20% T 398 —T— 20% T390 T 390 —T— 20% T 200 —T— 20% T 200
v v v v v v v v v v v v v v v v
2 XSR_CERM 2 XSR_CERM 2 XSR-CERM 2 %p_cpru 2 XSR-CERM 2 XSR-CERM 2 XSR-CERM 2 XSR_CERM 2 XSR_CERM 2 XSR-CERM 2 XSR-CERM 2 XSR-CERM 2 XSR-CERM 2 XSR-CERM 2 %p_cpru 2 XSR_CERM 2 %p_cpru 2 %p_cpru 2 XSR-CERM 2 %p_cpru 2 XSR-CERM 2 X5R CERM
2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2
PLACEMENT_NOTE (C1046-C1067):
Place near inductors on bottom side. =
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1C1046 |1C1047 |1C1048 (1C1049 ([*C1050 Cl051 Cl1052 |:C1053 ([:C1l054 1055 1C1056 C1057 1C1058 ([1C1059 |1C1l060 (:C1l061 | 1C1064 |[1C1l065 |1Cl1l066 (1C1067
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 200! —— 20UF —— 200! —— 20UF — 20UF —— 20UF —— 20UF f— —— 20UF —— 20UF —— 20UF 20UF
200 —— 20% —T— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —T— 20% T 9% 20% T 390 —— 20% —— 20% —T— 20% —— 20% -1 —— 20% —T— 20% —— 20% —— 20%
v v v v v v v v v v v v v v v 1v v v
C 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 %¥p_cpru 2 X5R-CERM 2 i ~CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 2 X5R-CERM 2 XS5R-CERM 2 XS5R-CERM 2 X5R-CERM C
0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 0302-2 202- 0302-2 1 0302-2 0302-2 0302-2 0302-2 202-2 0302-2 0302-2 0302-2
PLACEMENT_NOTE (C1068-C1076: CAPs for Acoustic control (C102E-C103F) =
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 1 C102E 1 C102F [t C103A |1 C103B 1C103C |1 C103D [t C103E 1 C103F
‘C1068 .|'C1l069 .|'Cl1l070 .['C1071 ,'C1l072 .['C1l073 .['C1l074 .|'Cl075 ,|'Cl076 . 20UF 20UF 20UF 20UF 20UF 20UF 20UF
210UF — - 210UF ——210UF — - 210UF — - 210UF ——210UF ——210UF ——210UF ——210UF - 20% 20% 20% 20% 20% 20% 20% 20%
2 20, 2 20, 2 20, 2 20, 2 20, 2 20, 2 20, 2 20, X5R CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 XSR-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM
BORY-_manT POLY-TANT POLY-TANT BORY-_ AT BORY-_ AT BORY-_manT BORY-_ AT POLY-TANT POLY-TANT 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2 0402-2
CASE-B2S CASE-B2S CASE-B2S CASE-B2S CASE-B2S CASE-B2S CASE-B2S CASE-B2S CASE-B2S

CPU VDDQ Decoupling

Intel recommendation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402
Apple Implementation: 2x 330uF, 8x 10uF 0603, 10x 1luF 0402

PLACEMENT_NOTE (C1080-C1089):

66 65 218 5 PP1V35_S3RS0_CPUDDR

Place on bottom side of U0B00

JiClOSO 1C1081 |*C1082 |1C1083 |*1C1084 (*C1l085 (:1C1086 |1C1l087 |1C1088 JiC1089
1UF —L 1ur — IUF —— IUF 1UF 1UF 1UF

L TuF — - 1UF
10% | 10% 0% 0% -1 10% 10% h 10% — 10%
2 10V 2 10V 2 2 2 2 10V 2 10V 2 10V 2 10v 2 10V
X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM X6S-CERM
0402 0402 2 0402 0402 0402 0402 0402

PLACEMENT_NOTE (C1090-C1097):

Place near U0500 on bottom side

JiC1090 1C1091 |1C1092 |1C1l093 |1C1094 1(131095 1C1096 Ji(ll1097

10UF —— 10UF f— 10UF —— 10UF —— 10UF —— 10UF —— 10UF OUF
20% —— 20% -1 —— 20% —T— 20% —— 20% —T— 20% 20%
iv av iv iv iv av iv
2 X6S—CERM 2 X6S—CERM 2 ygs_ceru 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X6S-CERM 2 X68-CERM
0603 0603 0603 0603 0603 0603 3
PLACEMENT NOTE (C1098-C1099): J:‘
—
CRITICAL CRITICAL
.['C1l098 'C1099
—— 330UF-6MOHM 330UF-6MOHM
T 20% 20%
2 2.0V 2 2.0V
I—T BPOLY-TANT, BPOLY-TANT,
D15T-ECGLT-COMBO D15T-ECGLT-COMBO
J_ (z = 1.5mm, place on tall side next to CPU & under heat pipe)

CPU VCCIO Decoupling

A Intel recommendation: 2x 0.0l1uF 0402 (1 near CPU, 1 near SVID pull-ups)
Apple Implementation: 2x 0.0luF 0402 (second cap is on CPU VR page) SYNC MASTER=J15 REFERENCE SYNC_DAT =12/18/201
CPU Decoupling

s 18865 PPVCCIO S0_CPU
j d} Apple Inc. <SCH_NUM>| D
I S <E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

To%

16V

K7n-cern IHE TNFORMATION CONTATNED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE

THE POSESSOR AGREES To THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 118
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED 10 OF 81

NOTE: Intel decoupling recommendations from Shark Bay Mobile Platform Power Delivery Design Guide (doc #487822, Rev 0.8 dated January 2012), Section 5.
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MIT TABLE .
ol el SATA Port assignments:
710 (I SYSCLK_CLK32K_RTC - B5 |rrcx1 Ull00 saTa_rxno| BC8 - NC_SATA_A_D2RN am e s
B4 LYNXPOINT BES NC SATA A D2RP
NC ¥—2 |rTCX2 SATA RXPO[ °°° g NC _SATA A D2RP _ e~mnos .
MS(I:BB{;E sara_mxo| AW8 NC SATA A R2D CN o Primary HDD/SSD (SATA only)
8
7611 [PCH_SRTCRST_L | P—— (1 oF 11) sara_txeol 2¥8 g NC SATA A R2D_CP oD = 7
BC10 NC_SATA_B_D2RN
o PCH INTRUDER L g  P8rnrrUDER* [ E10 ATA B DIRD e
) | _B_| 275
7on PCH INTVRMEN L g 610 lrNrvRMEN E sara_rxn1| AV10 NC_SATA B_R2D_CN s Secondary HDD/SSD (SATA only)
WRIC RESET L g  DSrrcrsts sara_rxp1| V10 g NC_SATA B R2D CP oD 7 s
SATA_RXN2 BB9 NC_SATA_ ODD_D2RN 72
BD9 NC_SATA_ ODD_D2RP
33 1 2 B25 SATA_RXP2 72 .
76 52 o HDA_BIT_CLK R1110 PLAC; :E?j u]”af%i ;:21.5K1R27 HDA BCLK sara_Txna| AY13 NC_SATA ODD R2D CN - Reserved: ODD
T = . :1.27mm AW13 '
76 52 (OUT} HDA_SYNC R1111 33 1 2 s HDA SYNC R 322 |upa sync (IPD-boot) SATA_TXP2 - NC_SATA_ODD_R2D_CP 72
PLACE NEAR-UT100.322:1.27mm sata_rxw3| BC12 o NC_SATA D D2RN .
11 _PCH_SPKR - AL10 |SpRR (IPD-PLTRST#) < sara_rxp3| BE12 NC_SATA_D_D2RP 2 - a
& sata_txna| 2R13 o NC_SATA D_R2D_CN 72 nuse
76 52 @gm—HDA_RST_L R1112 33 1,ap2 2 HDA_RST R L e C24dupa_RsT+ <|@ saTa Txp3| ATL3 NC_SATA D_R2D CP 7
prAcE fERA-UT100.234:1. 27mm - =S N
“HDA SDINO 122 |y opro (1eD I SATA_RXN4/PERN1| BD13 TP_PCIE ENET D2R] PCIe:
76 52 @__—‘_HDA DINT 22 lon ont1 (IPD) < saTa_rxp4/PERP1| BB13 * TP_PCIE_ENET_D2RP Reserved: Ethernet
” “NC HDA SDIN2 G2z | (12D) sata_txna/pETni[AV1S o TP _PCIE ENET R2D CN (if not combo w/SD Card) PP1V5_S0 133 1 1 17 1 52 e a6 an
72 - HDA_SDI2 (IPD) SATA TXpP4/PETP1| AW15 TP_PCIE_ENET_R2D_CP o
.. NC_HDA SDIN3 - F22 |upa_sDI3 (IPD) - R
saTa_RxNs/PERN2| BC€l4 o NC SATA F D2RN N
1 s oom—HDA_SDOUT R1113 33 21 HDA_SDOUT R 224 lupa spo  (1PD-boot) saTA_rxps/pErp2| BEL4 NC_SATA_F_D2RP - Unused Rl}%g
PLACE_NEAR=U1100.A24:1.27mm L PD-DOCKENE? SATA_TXN5/PETN2| AP15 NC_SATA_F_R2D_CN & 1/'263
__PPVRTC G3H ;w516 onguyDRR_IBT SEL o Pl7 ey St Y sara_txps/pETP2l AR1S g NC SATA F R2D CP MF
o ENET MEDIA_SENSE_RDIV 22 Jupa pock_RsT+/GPIOL3 _ e
[maing = = = - saTa_rcomp| AYS »: PCH_SATA_RCOMP PLACE_NEAR=U1100.AY5:2.54mm
R1102* 'R1103 aB3
11 1 R1101 2%}; %01{ 711 (I XDP_PCH_TCK - JTAG_TCK (IPD) SATALED*AP3 - PCH SATALED L B
R 33%% PltM 01,3 2320w 7 1 —XDP_PCH_TMS 2P lyrag_TMs (1PU)
5% ! 201, %01 XDP PCH TDI AE2 saraoce/cpro21| ATL XDP_DCO_DP_AUXCH_ISOL_L "
1/21‘04%\1 D];IFZOW 71 18 m—__—‘_JTAGiTDI (IPU) 0] SATALGP/GPIO19 AU2 XDP DC1 SATARDRVR EN
201, 2201 PCH_SRTCRST L ., 5 XDP PCH TDO 03 |, & (SATRLCRLGRIS I ———em—S25 DL SALARDRYE LT pon e
PCH_INTRUDER_L ., 5 7 -~ TAG_TDO B o
PCH_INTVRMEN L ,, 5 . SATA_IREF
y RTC_RESET L ., NCX— P25 a2
NC X% 256 TP22 TP9HBBZ NC
Cl102: 1C1103 NC}——(TP20 TP8——x NC
1U]§ 1U%F
18y 1y OMIT_TABLE
X5R X5R —_
402 402
76 35 PCIE CLK100M SSD | Y43 |cLKOUT_PCIE_NO UI100 CLKOUT PEG A N| AB35 _PCIE CLK100M ENET 2
76 3 (oum—BCIE _CLK100M SSD_P - Y45 |cIKOUT_PCIE_PO L‘%XBPIOLIENT CLKOUT PEG_A_p| AB36 - NC_PCIE CLK100M ENETP 72 NOTE: ENET pair only used if SD Card Reader is USB3.
= »s 1 xy—SSD_CLKREQ L - 2Bl |PCIECLKRQO*/GPIOT73 FCBGA  pEG A CLKRQ*/GPT047| AF6 ENET_CLKREQ L 170
g (2 OF 11)
72 NC_PCIE_CLK100M ENETSDN AR44 CLKOUT_PCIE_N1 CLKOUT_PEG_B_N Y39 NC_PCIE_CLK100M PEGBN 72
»» @um—NC_PCIE_CLK100M_ENETSDP o, 2242 |crxour_pcre_pl crkour_rEG p_p| Y38 NC_PCIE_CLK100M_PEGBP 22
[ XDP_DD2_ENETSD_CLKREQ_L APl |pCIECLKRQ1*/GPIO18 PEG_B_CLKRQ*/GPIO56| U4 PCH_PEGCLKROB L_GPIO56 n
6o PCIE_CLK100M AP_N AB43 |crxour perE N2 ctxour pur n|AF39 o DMI_CLK100M_CPU_N oD ¢
76 34 @WCLKOMLPCIEim crrour_pmr_p| 2F40 g DMI CLK100M_CPU_P oo ¢ 7
XDP_DD3_AP LKRE L AF3
1w m—XDP_DD3 AP CLKREQ L . ** IPCIECLKRQ2*/GPI020/SMI crxour_pe_n| AJ40 CPU_CLK135M_DPLLSS_N P
AJ39
76 37 PCIE CLK100M CAMERA N AD43 |crxouT PCIE N3 CLKOUT_DP_P| - CPU_CLK135M DPLLSS_P oo - 7
AD45
7 @um—BCIE_CLK100M CAMERA P g, AP%5 lcrrouT_PCIE_P3 crrouT pPNs_N| AP35 CPU_CLK135M_DPLLREF_N P
NOTE: SSC control is ganged on PCIe 0-3 and 4-7 clocks. 38 1 CAMERA_CLKREQ L T3 |pCIECLKRQ3*/GPI0O25 crrour_pens_p| AF36 g CPU CLK135M DPLLREF P mym e
PEG-attached (CPU) PCIe devices must use one set, Unused clock terminations for FCIM Mode
while PCH-attached PCIe devices use the other set. 5> _NC_PCIE CLK100M GPUN 2043 lcLkour_pcIE N4 cLKIN_DMI_N| 2Y24 s PCIE_CLK100M PCH N R1196 10K . 2 —T7ron 20T
If 2 or less devices are attached to PEG the 72 _PCIE_CLK100M_ GPUP AF45 |cLKOUT_PCIE_P4 CLKIN_pMI_p| AW24 2« PCIE_CLK100M PCH P R11 10K 1 2 T
. 12}
CLKOUT_PEG outputs can be used for those devices. CLKREO v3 ®
o —TBT L - PCIECLERQ4*/GPIOZ6 s CLKIN_GND_n| AR24 PCH_CLKIN_GNDN R1171 10K 1,5n.z2
g _GND_p| AT24 PCH_CLKIN_GNDP R11 10K 1 p 5% 17200 MF 201
., NC_PCIE_CLK100M_PESN 2244 |orvour_pets_ns CLKIN_GND_P CH_ -GN 70 NN —se—1770m w201
PCIE LK1 M_PESP AE42
»» NC_PCIE CLK100M PESP o, AF42 lcrkour_PCIE_PS cLroN_poTos_n| B33 .« PCH CLK96M DOT N R1192 10K 1 5
n _PCH _CLKROS_L_GPIO44 AA2 |pCIECLKROS*/GPIO44 cLKIN_DOT96_p| 633 -e PCH_CLK96M_DOT_P R1191 10K 1 o 0% 1720w MF 201
(IPU-RSMRST#) - - 5% 1/20wWw MF 201
,» NC_PCIE_CLK100M_SWN AB40 |crxouT PCIE N6 crrin_saTa n| BES o - PCH CLK100M_SATA N R1194 10K 1,an2
- NC_PCIE CLK100M SWP o, AB39 lcrkouT_PCIE_P6 CLKIN_SATA p| BC6 2 PCH_CLK100M_SATA_P R1193 10K o 5% 17200 MF 20T
- - - - 5% 1/20wWw MF 201
PEG CLKREQ L AE4
R ness? G o] - PCIECLKRQ6*/GPTO45 REFCLK14TN| F45 2 PCH_CLK14P3M REFCLK R11 10K 1 2
o - 5% 1/20W MF 201
7 25 gum—BCIE _CLK100M TBT N 2728 lcrkour_pcIE_N7 CLKIN_33mMHzLoOPBACK| P17 o, PCH CLK33M PCIIN am e L
7 2 oo PCIE_CLK100M_TBT_P 242 |crrouT_pCIE_P7 N R1341072
AM43 Y LK_CLK25M SB_R 1 2 Y LK_CLK25M SB
. _PCH_CLKRQ7_I_GPIO46 - Y3 |pCIECLKRO7*/GPIO46 TAL25_IN i SYSC C SM_S s T ‘\/1\%/\/————@S sC C SM_S 19 7
(IPU-RSMRST#) XTAL25_OUT[ 2273 N .5V _R1i7v31 D%#Eg
PP3V3_SUS 402
PP3V3 SO 2: «: 2: : ; e (IPD-PWROK) CLKOUTFLEX0/GPIO64| €40 NC_PCH_GPIO64 CLKOUTFLEXO0 -, 111§
iR 7a 72 NC_ITPXDP_CLK100MN AH43 |crROUT ITPXDP N (IPD-PWROK) CLKOUTFLEX1/GPIO65| F38 NC_PCH_GPIO65_ CLKOUTFLEX1 ,, 1/2%!
R1177 4.7K 1 5 PCH SPKR 72 @WCLKOUTflTmeip (IPD-PWROK) CLKOUTFLEX2/GPTO66| F3¢ g NC PCH GPI066_ CLKOUTFLEX2 . 201,
R1176 10K LANAZ oY 7Z0W 20T pp TRT_sEL " (IPD-PWROK) CLKOUTFLEX3/GPTO67| E32 NC_PCH_GPIO67_ CLKOUTFLEX3 .
11 11 70 PP1V5_S0
R 78 4.7K 1 5 5 1720w MF 201 5o SATATED L. 1112 13 15 17 19 52 64 66 68 £
NV 5517700 mF 20T = = n ICLK}REFﬂ‘.J R
¢ R1134 10K 1 2 DP_AUXCH_ISOL_L 1 76 19 LPC CLK33M SMC R D44 |cLKOUT_33MHZO (IPD-PWROK)
R1133 10k LAAAZ 5% 1720w MF 201 ypp pCcl SATARDRVR_EN e 261 LPC_CLK33M LPCPLUS_R E44 |crkoUT 33MHZ1  (IPD-PWROK) P19 D39 o
5 I720W MF 20T B42 - AD3§
R 43 10K 1 2 SSD CLKREO L 52 NC_PCI_CLK33M OUT2 CLKOUT 33MHZ2 (IPD-PWROK) Tp1g| AD3R
R1I142 10K AN LI 761 i R s e 1 ., _NC_PCI_CLK33M_OUT3 @41 |cLKOUT_33MHZ3  (IPD-PWROK) R71 ]5?{0 PP1VS_S0 133313 1517 19 52 60 6o e
R1169 10K 1,\/\/\/“Vz 5% T7200 MF 20T ap CTLRREQ L ne 7619 PCH_CLK33M PCIOUT A40 |cLROUT_33MHZ4 (IPD-PWROK) DIFFCLK BIASREF| 244 PCH_DIFFCLK_BIASREF 2 A AN L
11 15 30 —— m—
. .
R1144 10K , 5% 1720 MF 201 caMERA CLKREQ L s PLACE_NEARZULL00.ANA4:2.54mn , ow SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
R1145 10K LAANAZ W ME TBT CLKREQ L s 201 —— —
R1147 10K 1 2 5% 17200 MF 201 poy CLKRQ5_I,_GPIO44 " PCH RTC/HDA/JTAG/SATA/CLK
R1114 10K ZAANA 5% 1720w MF 201 ppG CLKREQ L e
R 5 10K 1 2 5% 1720w MF 201 pop CILKRO7 I_GPIO46 <SCH M>]| D
1146 NV 5517700 wmF 20T = = " Apple Inc. SCH_NU.
R 10K 1 2 ENET CLKREQ L o i<}
R1148 10K 1 , 5% 1720 WMF__ 201 pcp PEGCLKROB L GPIO56 ., <E4LABEL>
VV\/_EW'M_-—L__—W iy NOTICE OF PROPRIETARY PROPERTY: e
R1179 10K 1 /\/\/\/2 ENET MEDIA SENSE RDIV 1 70 THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
5 T1720W MF 20T PROPRIETARY PROPERTY OF APPLE I .
. . . THE POSESSOR AGREES TO THE FOLLOWING:
£ Connect to ENET MEDIA SENSE via alias if HDA = 3.3V. I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 11 OF 118
Connect to ENET_ MEDIA SENSE via 12K R if HDA = 1.5V. II NOT TO REPRODUCE OR COPY IT
If HDA = S0, must also ensure that signal cannot be high in S3. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED l 1 OF 81
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OMIT_TABLE
DMI_N2S_N<0> Aw22 Ull00 AJ35
74 NI No o Ne1s 20 DMI_RXNO LYNXPOINT FDIiRXNom(NC
74725 DMI_RXN1 MOBILE FDI_RXN1| 2272% v
iz s DMI_N2S_N<2> AP17 |pMr RXN2 FCBGA FDI RxPO| AI36
77 s Cmy—DPMI_N2S_N<3> o220 Ibur_rxn3 (4 oF 11) Fofaxmﬁm NC
] —=X NC
s DMI_N2S_P<0> AY22 |hMT RXPO
74725 DMI_N2S_P<1> AP20 |pMr RxP1
a7z s DMI_N2S_P<2> AR17 IpMT_RXP2
7 7 s [y DMI_N2S_P<3> o 2720 lour rxp3 rp16 AVAZ
PS5 AY4
FvadX NC
s DMI_S2N_N<0> BD21 IpM1_TxNO rp1s[ V45 ‘o
s DMI_S2N_N<1> BE20 |oyy pxn1 10| WAL D
a7z s DMI_S2N_N<2> BD17 Ipmr_rxN2
7a2s @MIL‘_MDMLTXM
s DMI_S2N_P<0> BB21 IpM1_txPO g1 8 Fp1_csync| 2139 g  FDT CSYNC s«
25 @umDMI_S2N_P<1> o BC20 Ipyy rxp1 al - For_inr| 2040 g FDT INT oy
DMI_S2N_P<2> BB17 2
o8 66 6a 52 19 17 15 13 32 33 PRLIVS_SO DMI S2N D<3s 5C18 xii:ia PP1V5_S0 1371515 17 19 52 60 o6 69
BE16 |pM1 IREF FDI_1REF| AT45
R1200* - B R1210° PPVRTC_G3H
7.5K R Au4z 7.5K ns s e
12 1 X
”Zé§ NC i 2; :El; avad NS ”Zé§
201, —xne 201,( |'R1215
—U1100.AY17:12.7mm PLACE_NEAR=U1100.AR44:12.7mm 330K
PLACE_NEAR=U . $l2. PCH_DMI_RCOMP AY17 IbMr_RCOMP FDI_Rcomp| AR44 PCH_FDI_RCOMP 5% 1
- - 1/20W
R6 2201
PCH ACK_L
CH_SUSAC - susack+ (1PU) DSWVRMEN| €8 g s PCH_DSWVRMEN
AM1
o PMSYSRST L g Midsss meser opurox 112 g PM_DSW_PWRGD L
7 71 a1 15 10 ry—EM_PCH_SYS _PWROK g A7 Isys pwrok 5 & waxes KD o PCIE WAKE_L Qmy se 556 71 7e
R1286’ 7670 PM_PCH_PWROK F10 |pyrox B (TFD-Decpsx) 'R1209
0 D R ——— 59 crkRUN*2Y7 g PM_CLKRUN_L D 100K
PM_PCH_PWROK AB7 2]
1;;}3;1! 76 71 19 12 m—L_O—‘_APWROK g g sus_stars/cpro61| Y7 1PC PWRDWN L ot s '}‘éjow
2 PM_MEM_PWRGD H3 o 2
02 c gomPM_MEM_PWRGD g 5 DRAMEWROK SUSCHE/SRI8 ¥6 e PM CLK32K SUSCLK R g i
PM_RSMRST_L J2 -
76 71 66 IR - RSMRST* sLp_ss5*/cpro63| Y7 * PM_SLP_S5_L U 12 a1 s =
oo se s oo ar a0 PR3V SUS PCH_SUSWARN_L J4 |SUSWARN*/SUSPWRNACK/GPI030 C
- USWARN* / SUSPWRN sLe_saxpCs o PM SLP sS4 L [OOM 12 21 54 38 41 o6 60 71
1 K1
R]_zl%% 76 41 18 12 PM_PWRBTN_TL PWRBTN* (IPU) sLp_s3 H1 PM SLP S3 L 2 214 es
E6
1238 o D—SMC_ADARTER_EN g2 aCERESENT/gETO3 stearpfl e TP PM SIP AL
K7
201, a1 30 12 rgy—EBM_BATLOW L - BATLOW* /GPIO72 sLp_susw Fl PM SLP SUS L 12 45 65 6
PCH RI_L N4 o
- RE* pusyncH[ 2Y3 g  PM SYNC oD ¢
TP_PCH_SLP L AB10
CH_S S0 - Tp21 stp_ran*pSs e TP _PCH SLP LAN L
TP_PCH_SLP_WLAN_TL - D2 |s1,p_WLAN*/GPI029
OMIT_TABLE
T45
VGA_BLUE Ul100 =
NCX 7 lvon onmsy  LYNXPOINT
NCX—75 7= MOBILE
NC ¥———(VGA_RED FCBGA
(5 OF 11) DDPB_CTRLCLK R40 DP_TBTSNKO_DDC_CLK 33 70
M43 R39 DP_TBTSNKO_DDC_DATA
VGA DAC Disabled per SB NC Y—peq VEA_DDC_CLK (PBRCpETRERY) e s e
D 1.0 (Table 12-18 c 7GR_PDC_DATA pDPC_CTRLCLK| R35 DP_TBTSNK1_DDC_CLK 7
G vl. (Table -18). Naz g bDPC CTRLDATA| R36 DP_TBTSNK1_ DDC_DATA 33 70
NC X—=2_|VGA_HSYNC S (IPD-PLTRST#) e —
Ne N Jvea_vsne ooep_crricr Y40 g, HDMI_DDC_CLK @ 707
pDPD_cTRLDATAl N38 @=pHDMI DDC DATA =~ o~
40 ,, (IPD-PLTRST#)
DAC_IREF %
fEVGAilRTN o ppPB_AUxN| H45 DP_TBTSNKO_AUXCH _C_N . 5 7
= N < pppc_auxn| K43 DP_TBTSNK1_AUXCH_C_] 28 70 74
a I42 gy NC_DP_IG_D_AUXCHN
70 o3 gum—EDP_I1G_BKL PWM N36 |gpp BRLTCTL DDPD_AUXN| 2 B
& pppe_auxp| 143 DP_TBTSNKO_AUXCH_C_P
7170 63 12 EDP IG BKL ON K36 |Epp_BKLTEN a popc_auxp| K45 ¢ DP_TBTSNK1 AUXCH _C_P : 7: 7
S EDP_IG_PANEL_PWR LI — popp_auxe| 244 gy NC_DP_IG_D_AUXCHP .,
3320 20 313 9297 9593 77 _PP3V3_S0 e — x40
52 51 45 48 47 a6 45 4d 35 R1260 10K A PCTI INTA L - 120 |ornons DDPB_HPD| <55 DP_TBTSNKO_HPD 28 70
5 T720W MF 201 g DDPC_HPD)| DP_TBTSNK1_ HPD 28 70
R1261 10K 12 PCI_INTB_L > 2%]erron> (735 e moMT BPD
-
Q_»262 10K 1/\/\/\/2 5 1720W MF 20T PCI INTC L $ K17 PTROCH DDPD_HPD) = 20 68 70
R1263 10K 1 an2 - 70" ™7 %% pcI INTD L > "200PIROD*
PP3V3 S5 BB 5% 1720w ME 201 PIRQE*/GPT02| 617 DCONN_OC L am e
PP3V3_SO0 HEdaE b0 0 12 ENET_LOW_PWR_PCH 212 |Gp1050 PTRQF*/GPTO3| 17 AUD_IP_ PERIPHERAL DET 12 70
R1239 3.0 70 1: ooy AUD_IPHS_SWITCH EN PCH g B13 lopros2 . PTROG*/GPTO4| L15 TBT PWR REO L e
0K 2 PM_PWRBTN_L BT _PWRRST L C12 |gpros4 3 PIROH* /GPTOS| M5 AUD_I2C INT L
AN\ ——r55r— ot 12 18 a1 76 701z @UBL PWRRST L L C12 8 0 | M1° e AUD T2C INT L = o _
R1240 10K 1 PM_BATLOW_L
NN 7o w201 e e _TP_PCH STRP_BBS1 g C10|spros: (1eU) PMEAAPL0 o NC PCI PME L .
R1291 10K LAAA 2 PM CLKRUN L 12 a1 s0 7 TP_PCH_STRP ESI L A10 |GpT1053
5% 1/20W MF 201 AL6 Y11l
Q_,%_,G LOK 1 pp 2 S mmer_vow_pwr_pcn e © (m—BCH_STRP_TOPBLK_SWP L GPIOSS | o ruROKE&PCIRSTH) PLTRST* o PLT RESET L BUD 15 20 7
R1217 100K 1 AA\A"2 AUD_IPHS_SWITCH EN_PCH ,,,
R1218 10K 1 2 WM BT_PWRRST_L
1230 NN 55 1770w wF 201 = = e
R 10K 1 apN 2 SDCONN_OC_L 12 70
5% 1/20wWw MF 201 - —
NO STUFF Redundant to pull-up on audio page
R1214 100K LAAA2 AUD_IP_PERIPHERAL DET ., ,
R1231 10K LAAA : 123: ﬁ zgi TBT PWR_REQ L 122
- i P —
R1233 10K N? STUFZF Redundant to %‘BIDI e OI‘l‘qTa‘idlo page SYNC MASTER=J 15 REFERENCE SYNC_DATE-12/187201 A
NNN“—55—1770w wF 20T e
R1225 1K i,\\p 2 / PCIE_WAKE_L 12 s se e PCH DMI/FDI/PM/GFX/PCI
5% 1/20w MF 201
R1224 100K 2ANN PM_SLP_S3_L 12 21 41 66 71
1 < H M>] D
R1221 100K s nNao T o T e sie se L e Apple Inc. SCH_INU.
R 100K ) PM_SLP_S5 L 1 e S
R1223 100K AL PM_SLP_SUS_L 12 45 65 ce <E4LABEL>
NN 77w w701 NOTICE OF PROPRIETARY PROPERTY:
Bl o WA A7 ERE—LG-BEL_ON e 25, SEgneion. conpaae g TS T SBRANCH>
R1284 100K AN EDP_IG_PANEL_PWR 12 67 70 71 THE POSESSOR AGREES TO THE FOLLOWING:
5% 1/20W  MF 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 118
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 12 OF 81
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OMIT_TABLE USB Port Assignments:
Ul100 ~ usp2xo| B37 USB EXTA N
3 78
LS%XBPIOLIENT uss2po| P37 USB _EXTA P e Ext A (LS/FS/HS)
FCBGA A38 NC_USB_EXTCN
USB2N1 72 75
USB3 Port Assignments: (9 OF 11) usp2p1| C38 g g NC_USB_EXTCP oD Ext C (LS/FS/HS)
.. _NC_USB3_SPARE_D2RN o 2731 lpnrN1_usB3RN3 usB2n2| 236 NC_USB_SDN 2275 R d: SD (HS
-2 NC_USB3 SPARE D2RP g A¥3l ipprp1_usB3re3 usB2p2[ C3¢ g g NC USB SDP .. eserved: (HS)
Unused ,. NC_USB3_SPARE_R2D_CN 2532 [pETN1 UsB3TN3 ussan3| 234 g g NC USB WLANN . LR
2 NC_USB3_SPARE R2D CP &, 232 lprre1_uss3Te3 USB2P3| C34 g NC_USB WLANP . Reserved: WiFi (HS)
PCIe/USB3 Port Assignments: uss2Nal B33 NC_USB_4N 72 D
76 71 68 20 USB3_SD_D2R_N AT31 lpprN2 USB3RNG USBZP4i~M_4P—u Unused
USB3_SD_D2R_P AR31
SD Card Reader e e 20 =982 90 DLR 5 ap——PERP2 USB3RP4 use2ns| F31 g g NC_USB_PSOCN N R a: L N
(& Ethernet if combo) 76 71 68 20 USB3_SD_R2D_C_N BD33 |pprN2 USB3TNA usszps| @31 g g NC USB PSOCP eserved: PSOC (Legacy Trackpad)
e g -USB3_SD R2D C P~~~ o BB33 bmrez ussarea uspone| K31 gy NC_USB_6N 12 U a
PCIe Port Assignments: usB2pe| 131 g g NC USB_6P 72 75 nuse
e ECLE AP DZR N e uspan7| 629 NC_USB_7N b
76 34 PCIE_AP_D2R_P AY33 |pERrP3 W“WH’— Unused
AirPort USB2P7| ~~ gy U951 725
76 34 PCIE AP R2D BE34 |ppoy3
PCIE_AP_R2D_C_P BC34 |oprps useznel 232 USB_EXTB_N e 7 7 Ext B (LS/FS/H
s oy BPCIE AP R2D C P o BC34| ussope| C32_g o USB_EXTB_P G i s x ( S/HS)
sB2no| A30 NC_USB_EXTDN
1 »» >—BCIE_CAMERA_D2R_N 233 lomrng v BZN Tc30 ™ nouss BxTop | Ext D (LS/FS/HS)
76 37 @%‘&PERP4 USB2POl ——  qpuup—— =0 _SR20%  (ETy 2 s —_—
mer B29 TP_USB_CAMERAN
Camera . PCIE_CAMERA_R2D C_N BE36 lppryg USBZNLO_— Lo USE CANERAP Reserved: Camera
7+ @u—BCIE_CAMERA_R2D_C_P o236 [purea UsB2P10[ D20 gy
usB2N11| A28 B_BT ] 30 75 BT
Cc28
76 35 (I PCIE_SSD D2R_N<O0> AW36 |bprNs USB2P11] @=pUSB_BT P D > 7
SSD (Gumstick) 7 s my—BCIE_SSD_D2R_P<0> 238 lpErPS usB2n12| 626 o g NC USB_IRN aD s IR
Lane 0 76 35 PCIE_SSD_R2D_C_N<0> BD37 |ppoNs usp2p12| F26 NC_USB_IRP 72 75
(PCIe-only) Q== 222 BLo & SR e @ - <D
PCIE_SSD_R2D_C_P<0> BB37 i oa F24 USB_TPAD_ N
: . 76 35 PETPS A a USB2N13 39 75
Or PCIe switch if TBT/SSD A== e m———— gl 8 }11515132)1’13 21 USE TPAD P o Trackpad
e 3 PCIE SSD D2R N<1> AY38 [pene - USB3 Port Assignments:
i UsB3RN1| 2R26 USB3_EXTA D2R_N S
SSD (Gumstick) 76 55 (y—BCIE_SSD D2R P<1> 2138 lpures P26 USB3 EXTA D2R P 78
Lane 1 USB3RP1L —°° e UBS DRALIA VLR T ryse 7s Ext A (SS) C
(PCIe—only) 76 35 PCIE_SSD_R2D_C_N<1> BC38 |prTNG usB3TN1| BE24 USB3 EXTA R2D C N e
Or BCIe switch if TBT/SSD 705 qum—BCIE_SSD R2D C P<1> g PP3P pmres uss3re1| BD23 g  USB3_EXTA R2D C_P mom e 75
usB3RN2| W26 B3_EXTB D2R | 6 717
6 35 PCIE_SSD_D2R_N<2> AT40 lppry7 usB3RrP2| AV26 USB3_EXTB_D2R_P 6 71 75 Ext B (SS
SSD (Gumstick) + » [o>_BCIE_SSD_D2R_P<2> > 2739 lore7 uspamwe| BD25 o USB3_EXTB_R2D_C_N mm, <o » x (58)
Lane 2 PCIE SSD R2D C N<2> BE40 oy ussare2| BC24 g USB3 EXTB R2D C_P mom e 75
< 7 s @om—ECIE_SSD_R2D_C N<2> o BRI0 |
éiciixiniﬁtch if TBT/SSD 71 @uy—PCIE_SSD_R2D_C_P<2> o BC40 lppypy usB3RNS| AW29 o NC_USB3_EXTC_D2RN em .. 5
usB3rps| AV29 NC_USB3_EXTC_D2RP 72 7 Ext C (SS)
X
PCIE_SSD_D2R_N<3> AN38 use3TNs| BE26 NC_USB3_EXTC_R2D 2 s
7o ss D—ECLE_SSD_D2R N<3> . - - PERNS uss3Tps| BC26 NC_USB3_EXTC_R2D
SSD (Gumstick) 76 3 >—ECIE_SSD_D2R P<3> 239 lpErpS ’
Lane 3 PCIE D _R2D <3> BD42 |ppong USB3RN6| AR29 NC_USB3_EXTD_D2RN s
(pCTe-only) b Rsbcpeas o wnii] vsmaxee 2022 NC_USBI_EXTD D2RE o . —
Or PCIe switch if TBT/SSD 7 QRS SeeeEmSs————gm———PETPE usB3TNG| BD27 " USB3_EXTD_R2D ¢ s Ext D (SS)
use3Tpe| BE28 NC_USB3_EXTD_R2D -
USBRBIAS*CK24 .s PCH_USB_RBIAS
usBrBIAS| K26 PLACE_NEAR=U1100.K24:11.4mm
'R1370
rp24l M33 o o %§2.6
L33
TP23 X NC 1/20w
MF
PP1V5_S0 2201
63 68 o6 4 52 13 17 15 12 3 ocon /apross| P2 XDP DAO USB EXTA OC L .
oc1*/Gproao| Vi XDP_DAl_USB_EXTC_OC_L e
'R1300 BE30 |pcTE_IREF oc2+/Gp1o41| Y2 o, XDP DA2 SSD PWR EN o~y =
5 5K oc3*/Gpro42| PL XDP_DA3_CAMERA PWR_EN 1 B
Iy SF NeES30 trens ocax/Gproas| M3 o = XDP_DBO_USB_EXTB_OC L am s
'2“10 NC"Est rp6 ocs+/GpTo9] TL XDP_DB1_USB_EXTD_OC_L e
220 PLACE_NEAR=U1100.BD29:12.7mm océ6*/Gprolo| N2 XDP_DB2_SD_PWR_EN 18
PCH_PCIE_RCOMP BD29 |pcTIE_RCOMP oc7+/Gprola| ML - XDP_DB3_SDCONN_STATE_CHANGE_L am o e
OMIT TABLE
7 71 50 a1Cgry—LPC_AD<0> Q.,: 40 33 1 2 LPC_AD_R<0> 220 rapo (1PU) U1l100 SMBALERT*/GPIOIIL‘%H
76 71 50 1 ggry—LPC_AD<1> R1341 33 1 2 W ME LPC AD R<1> €20 |iap1 (rpy) LYNXPOINT
= e VVV_—5% 1720w MF 201 Y b and MOBILE smBcLK| R0 SMBUS_PCH_CLK 18 22 44 63 68 71 76
76 71 s0 a1 Cpry—LPC_AD<2> R1342 33 1 2 LPC AD R<2> A18 |rap2 (1pU) I wp— SMBUS_PCH _CLK  mym
N LPC_AD<3> R1343 33 1\ \p\/2 0% 7200 MF 200 1 poAp R<3> T (1PU) ety SHBDATA( 2 MBUS_ECH_DATA 1022 06 o8 176
<D = NN 17w o e (3 OF 11)
W MF
7m0 @y LPC_FRAME T R1344 33 1 2 . LPC_FRAME R_L B21 |1 rRAME* " suroaLERT*/GPTOG0| M o  PCH SMLOALERT L .,
.2 NC_LPC DREQO_L - DZchDRQD* (IPU) E § smrocry| U8 SML_PCH_0_CLK a4 76 _—
20 13 @WLDRQN/GPIOB [ sMLopaTA| R7 SMI,_PCH_0_DATA 476
PP3V3_SUS 10213 1015 17 50 6 s 6o LPC SERIR apg | (FEUCLPROIZE) - D
PP3V3_SUS 10213 1015 17 50 6 s 6o 7oo it 3Ery—LEC SERIRO e " {SERIRQ SML1ALERT*/PCHHOT*/GPTO74| B o = PCH SMLIALERT L
PP3V3_S3 20 21 22 44 46 47 65 69 69 71
Ké SML,_PCH_1_CLK
PP3V3 S3RS0 CAMERA SML1CLK/GPIO58, 44 76
PP3V3_S0 ey E—— SHL1DATA/GPTO75| N11_ gy SMI PCH 1 _DATA o .
R1350 10 i a5 a6 17 15 45 53 32 35 a5 76 50 @___SPI CLK_R - AJ1L IspT_crLK
K 1 2 LPC SERIRQ AF11
1351 5% 1720w MF 201 paeen 76 50 @M_L—Q._CWSPI Ccs0*  (IPU) £ (TPU/IPD) CL_CLK| 27" gy NC_CLINK CLK -
R 10K 1 2 TBT_PWR_EN_PCH B a3 AF10
ST T770w T 7oT HEC e TR SPI CS1 L g Mdsercsic () | (1PU/TPD) C1_DATA AF10 g g NC_CLINK DATA
R1360 10K 1 2 XDP_DAQ_USB_EXTA_OC_L 15 18 B AF7 NC_CLINK_RESET L
1 AJ10 I CL_RST*(y - 72
RI361 10K 2 :% izgw ME zgi XDP_DAl_USB_EXTC_OC_L 151 LB SPL CS2 L gu 27 °gsercs2t (1p0)
2 W MF P
R1362 10K 2 SSD_PWR_EN - 76 soqgrySPI_MOSI R =L |sp1 MosT (1PD) BAds SYNC MASTER=J15 REFERENCE STnC DarEeiz rorzon] A
R1368 10K 1 2 5% 1720 WP 201 CaAMERA PWR_EN 1o 56 PI MI an3 o Bcag< NC [Frer T — .
R1320 10K 1 p 5% 1720W MF 201 ypp pBO_USB_EXTB_OC_L 1 7o oo SPL_MISO  quugp %7 sPT MISO (IPU) TP2—— X NC PCH PCI-E/USB
R1321 10K 1 2 :% izg: ﬁ; zgi XDP_DB1_USB_EXTD_OC_L e 20 15¢gy—SPI_I0<2> =274 |sp1_T02 (TPU) TR X NC
R1367 10K 1 SD_PWR_EN 6@ - TP Ne <SCH_NUM>|D
= — — AJ2 AY4
R1369 10K 2 N e Y XDP_DB3_SDCONN_STATE CHANGE L . . 0 @DSBL_T10<3> gy 7% IsPI 103 (IPU) TD_IREF| PCH_TD_IREF Apple Inc. —
W MF
<)
R1392 1K 1 2 SPI_TI0<2> 1 50 R1380 <E4LABEL>
R1393 1K 1 g 5% I720W MF 201 gpy 10<3> 1 50 8.2K NOTICE OF PROPRIETARY PROPERTY:
3 o oo S g Sl SBRANCH>
R1353 10K 1 2 5 7200 WF 70T PCH_SMBALERT L 13 MF THE POSESSOR AGREES TO THE FOLLOWING:
R1354 10K 1 2 PCH_SMLOALERT L 13 2201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 118
R1355 10K 1 2 0% 1/20W MF 201 poy gMI1ALERT_L s II NOT TO REPRODUCE OR COPY IT
5 T1720W MF 20T III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- IV ALL RIGHTS RESERVED 13 OF 81
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Pull-up/down on chipset support page (depends on TBT controller) OMIT TABLE
Redwood Ridge: TBT CIO_PLUG_EVENT_L, requires pull-up (S0), no isolation necessary. =
Cactus Ridge: TBT CIO PLUG_EVENT, requires pull-down & isolation. 26 20 TBT_CIO_PLUG_EVENT L AT8 |pupysy*/GPIOO Lg&%glom
FW_PME_L F13 MOBILE
0 I - TACH1/GPTOL oty PP1V05_S0 1517 18 42 62 66 63 71
4 I DPMUX_UC_IRQ - 214 |pacH2/GPIO6 (6 OF 11) NO STUFF
1
au SMC_RUNTIME_SCI_L G15 |racH3/GPIO7 15}(1457
15 <oUTy XDP_FCO_HDD_PWR_EN - Y1 |GPTO8 (IPU-RSMRST#) ;14211?.;!
7 1 (g WOL_EN @13 |LAN_PHY PWR_CTRL/GPIO12 2402
Tp14[ AN10 o, PCH A20GATE 1
0 1 oy MEM_VDD_SEL_1V5_L 222! [cpro1s - NO STUFF
1+ 1 [ory—XDP_DDO_SSD_PCIE_SEL L P sarasce/crrole (1pD) PECI| 2Y! g g PCH_PECI R1470 43 1 2 __CPU_PECI 0z
(IPU-Boot/SATA4GP?) e e 201W
Ccl4
7 50 CETy LPCPLUS_GPIO - TACHO/GPIO17 o RCIN*|-ATE PCH_RCIN L 14 76
20 14 @} JTAG_TBT_TMS_PCH PB4 lscrocx/ceroz2 a o aa = - R1440
= av3 PCH_PROCPWRGD 0 1 2 PU_PWRGD
@ TBT_GO2SX BIDIR o V10 lspioz S PROCPWRGD - FC OCPWRG AN ﬁHaQ 1312 o G o
[
a1 14 MC_WAKE_SCI L R1l |GpT027 (IPU-DeepSx) © THRMTRIP*D&‘% R14 390 1 2 5%PM g‘ol"lﬂRMTRIP_L 642 74
<y LSOLATE_CPU_MEM_ L ULV IE Me20L
2t — = = GP1O28 PLTRSTipROC*:)_‘—__—wAM CPU_RESET_L 6
»» um—IBT_POC_RESET L - 2N JopTO34 S
XDP_FC1_GPU_GOOD APL 8 vss 0
18 - GPIO35/NMI*
18 14 XDP_DC2_ODD_PWR_EN T, AT3 SATA2GE/GP1036
< = = = - - (IPD-PLTRST#)
1 guy—XDP_DC3_JTAG ISP TCK - 2K S?E{;‘S%ﬁ%ﬁggﬁ)’ A2
- A4l
»aueBBEGEEH _PP3V3 SO 20 1 p—JTAG_ISP_TDO 277 |sLoap/GpI038 V)
JTAG_ISP_TDI amM3 ndd
RAMCFGO : H RAMCFG1:H RAMCFG2:H RAMCFG3 :H o - SDATAOUT0/GPIO39 BT
R1475'| |'R1474 R1473' |'R1472 B FW_PWR_EN_PCH 4 lsparacuri/crross 52
10K 10K 10K 10K
25 1 3a 5 XDP_DD1_MLB_RAMCFG1 - K3 sarasce/crrose Bad
1/2191%\1 I‘%IFZOW 1/2191%\1 I‘%IFZOW bl (IPU-Boot/SATA5GP?) B45
201, 2201 201, 2201 750 1B SPIROM USE_MLB - Ul2 |gp1o57 BAL
2 MLB_RAMCFG3 16 Iracna/cp1o6s BC1
BD1
2 MLB_RAMCFG2 213 |racus/cpro69 vss| [0z
2010 D 20 SD_SEL_PCIE_I_USB H G13 lracH6/GP1070 BD44
= e o e - (IPU-BoOt?) BD45
20 MLB_ RAMCFGO - 115 |TacH7/GPIOT71 BEZ
- (IPU-Boot?)
BE3
BOM GROUP BOM OPTIONS BE4L DL
BES E1l
RAMCFG_SLOT RAMCFG3:H,RAMCFG2 :H, RAMCFG1 : H, RAMCFGO : H cas | | vss Eas5
Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high. AS Ad
Systems with chip-down memory should add pull-downs on another page and set straps per software.
ER3V3_So Bpagpupgese
PP3V3_SUS 1112 13 15 17 50 64 65 66 69
PP3V3_ S0 3 95 3793 15 17 19 20 29 33
nEBuBunuyy
H pull-up/down on project-specific page
NOTE: GPIOO 11 /d t £
R1485 10K LAAA2 FW_PME_L 14 70
R1411 20K 2 AAAA 5% 1720w MF 201 ppMyx_UC_IRQ 170
R1496 10K LAANZ 5% 1720w MF 201 gyMec RUNTIME_SCI_L o
R1494 10K 1\ An"2 5% 17200 MF 201 wor, mN w0
R1489 10K LAAN, 2 5% 1720w MF 201 vpy vDD_SEL_1V5_L 14 70
R1495 100K 2\ \'ala > 1720W MF 201 ypp ppo SSD_PCIE_SEL L 44 s
R1490 100K LAAA2 W ME LPCPLUS_GPIO 1050 71
R1412 10K 2 AAAA 5% 1720w MF 201 gpag TBT TMS_PCH 120
R1492 10K LAANZ 5% 1720W MF 201 ppm Go2SX _BIDIR 14 70
R1491 10K LAAN2 5% 1720w MF 201 gyc wWwAKE_SCI_L N
—— —
R1498 10K 2 AAAA 5% 1720w MF 201 ypp pc2 ODD_PWR_EN_L 118 SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
413 10K 5% 1/20W MF 201 e e punom — —
R1 2 AN JTAG_ISP_TCK 18 20
R148 10K 1 Ap'2 5% 1720w MF 201 jpaG I1SP_TDO 120 PCH GPIO/MISC/NCTF
R1499 10K LAANZ 5% 1720w MF 201 ypag ISP _TDI 14 20
R1484 10K 1 2 5% 1720W MF 201 py pwr EN_PCH o <SCH_NUM>| D
R1493 100K 1 \\A; 55 17200 B 20T gpTrom USE MLB s Apple Inc. =
NNN“—s37—T7700WF 20T <) <E4LABEL>
NOTE: GPIO70 pull-up/down on project-specific page NOTICE OF PROPRIETARY PROPERTY :
R1450 10K 1 ,\/\/\/2 PCH_A20GATE 10 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1455 10K 1 55 T/20W  MF 20T PCH RCIN L PROPRIETARY PROPERTY OF APPLE INC.
/\/\/\/ 14 76 THE POSESSOR AGREES TO THE FOLLOWING:
5 T/20W  MF 20T I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 118
= II NOT TO REPRODUCE OR COPY IT T —————
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 14 OF 81
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Current data from LPT EDS

OMIT TABLE

Ul1l100
LYNXPOINT
MOBILE
FCBGA
71 69 66 62 42 18 17 15 14 _PP1VO5_ S0 (7 OF 11)
VCC: 1.312 A Max, 130mA Idle Y26 vceapaci_s| P45 CKPLUS_WAIVE=PwrTerm2Gnd
24 i
AR g vss| P43 VGA DAC Disabled per SB
AR26 8 DG v1.0 (Table 12-18).
AD20 VCCADACBG3_3| M31 CKPLUS_WAIVE=PwrTerm2Gnd
AD22
AD24 = PP1V5 S0 11z 13 1517 19 52 64 s 6
D26 vecvrM| BB44 [ VCCVRM: 183mA Max, 68mA Idle
AD28 5 PP1VO5_S0 1415 17 18 42 62 66 69 71
ap15 ] | vee & %_I VCCIO: 3629mA Max, 264mA Idle
~520 veero(| an3s
AE22 ” PP3V3_S0 TSI 18 10 20 29 33
HuBwsnnnse
AE24 9 R30 VCC3_3: 133mA Max, 3mA Idle
AE26 S vees_3([ r3z
AG18 =
AG20
pcpsus1| Y12
AG22 ——XNC
e PP3V3_SUS Bz s 47 50 6 65
R1550 AJ30 VCCSUS3_3: 261lmA Max, 6mA Idle
PLACE_NEAR=R1550.1:2.54mm 511 PLACE_NEAR=U1100.U14:2.54mm vCcesus3 3( AJ32 -
PPVOUT S5 PCH_ DCPSUSBYP 1A A 2 PPVOUT S5 PCH DCPSUSBYP R Ul4 |pcpsusBYP -
MIN LI = MIN LINE WIDTH=0. mm .
MIN_NECK WID! p3 MIN_NECK WIDTH=0.2 mm Powered in DeepSx al| o AJ26
C1550 1| VOLTAGE=T.05V L7201 VOLTAGE=T.05V 2a | AJ26 o nC
1UF 201 Sla pepsus3( [ 2728 (o
$10% - PP1VO05_S0 14 15 17 18 42 62 66 69 71
ciRy vecTo| AK20 | vccro: 3629ma Max, 264mA Idle
PP1V5_S0 11z 330 17 19 52 ea as an
L AK26 { vccvrM: 183ma Max, 68ma Idle
veevru( | ak2s 1
B PP1V5_S0 1112 13 1517 19 52 64 66 68
z veevru| BE22 [ vccvrRM: 183ma Max, 68ma Idle
N
]
71 69 66 62 42 18 17 15 14 _PP1VO5 S0 I3 veero| AK18
ASW: mA M 4mA I1dl u1g B
VCCAS 670 ax, 3 dle 520 PP1V5_S0 1333 15 17 19 52 60 66 6
522 « vecvRu| ANLL ] vccvRM: 183mA Max, 68mA Idle
U24 E
vis veerof AK22
V20
VCCASW
V22 AM18
V24 o AM20
Y18 & AM22
Y20 & veero| | ap22
v22 154 AR22
AA18 AT22
OMIT TABLE
U1100
LYNXPOINT
MOBILE
FCBGA
66 65 615017 15 1 13 12 y [PP3V3_SUS (5 Sl PP3V3_SUS b i g e ae w7 se 6 as 6
VCCSUS3_3: 261lmA Max, 6mA Idle R24 R20 VCCSUS3_3: 261lmA Max, 6mA Idle
R26 veesuss_3( [ rez2
R28 | | veecsus3_3
U26 vcepsw3_3| Al6 PP3V3_S5 12 14 17 18 19 21 31 32 34 61
15 mA Max, 1lmA Idle or e oo e
’ _ .
222 vss & pepsst| RAL4 PPVOUT_SO_PCH_DCPSST BYPASS=U1100.AA14:6.35mm
a EBon B S R
o =T. .
71 69 66 62 42 19 17 15 14 _PP1VO5_S0 U35 |yccusepLL N AE14 VOLTAGEST. 05V 1C1580
??mA Max, ??mA Idle g AF12 1 PP3V3_S0 NBETRD D00 0.1UF
vees_3 PRERINRUEBR 720
e B R NS _PP3V3_SO 124 fyces s [ac1e | [ vce3_3: 133mA Max, 3mA Idle 2 LY,
VCC3_3: 133mA Max, 3mA Idle " 402
71 69 66 62 42 18 17 15 14 _PP1VO5_ S0 u3o 2 veerol U36 PP1VO05_S0 1415 17 15 42 62 66 6 71 L
VCCIO: 3629mA Max, 264mA Idle v28 VCCIO: 3629mA Max, 264mA Idle =
v30 | | vecto
¥30
é vcesusHpal 226 PP1V5_S0 1332 13 1517 19 52 64 66 e
v35 10mA Max, 1lmA Idle
NCex—Y32 Ipcpsus2
veesus3_ 3| K8 PP3V3_SUS 11z g3 01 17 %0 6 as as
: 261lmA M mA Idl PPVRT H
66 6 6o 5219 17 15 13 33 33 PP1V5_S0 AF34 |yccvrRM . Y VCCSUS3_3 6 ax, 6 dle . 1112 19 69
VCCVRM: 183mA Max, 68mA Idle B
. _PP1V05 S0 PCH VCC CLK F AP45 |yee ~ 14 6uA Max (3.0V, room temperature) C1533: C1532: L Cc1531
?2?mA Max, ??mA Idle DCPRTC( P16 PPVOUT SO PCH DCPRTC BYPASS=U1100.P14:6.35mm 0.1UF —— 0.1UF —— —L_ 1U0F
71 69 66 62 42 18 17 15 10 _PP1IVO5_S0 ¥32 lycecnk WIN LINE WIDIT=0.2 Tm Hiaam 08T 10 8%
VCCCLK: 306mA Max, 89mA Idle VOLTAGE T 05y 02 ™ 1C1590 CERYM 2 CERY 2 2 ciru
3320 20 33 17 52 54 13 53 11 _PP3V3_S0 M29 C159
52 51 49 48 47 46 45 44 35 ¥
VCCCLK3_3: 55mA Max, 1llmA Idle 129 2 AJ12 PP1V05_S0 R it
2o o v_eroc_to([ as1a | 4mA Max, 2mA Idle CeRM =
26 | | veccrks_3 1
32 9|8 veespr| AD12 PP3V3_SUS 1312 3 10 15 17 50 a4 s 6
V32 = 22mA Max, 1lmA Idle
<
<} NOTE: Pin name is VCC but really is 3.3V
71 e 66 62 42 29 17 15 1o _PP1VO5_S0 AD34 ° P18 PP3V3_S50 fihfilineay e e
VCCCLK: 306mA Max, 89mA Idle vee([p20 T ??mA Max, ??mA Idle SYNC MASTER=J15 REFERENCE SYNC _DATE=12/18/201
AA30 1Zcopy s nom —
[TED) L17 PP1V05_S0 1 s 17 1n 0z ez e er PCH Power
VCCASW[ VCCASW: 670mA Max, 34mA Idle
1 60 66 62 42 18 17 15 1a _PP1VO5 S0 AD35 R18 PP1VO05_S0 1015 17 19 42 62 66 63 71 d} Apple Inc <SCH NUM>|D
. __
1165 a0 62 42 18 17 15 10 _PPLIVOS5_S0 AG30 | | VecCcLk VCCASW: 670mA Max, 34mA Idle ® RALABELS
VCCCLK: 306mA Max, 89mA Idle 222 NOTICE OF PROPRIETARY PROPERTY:
AD36 =S VeCVRM pE0 PPIVS so . éé %i 1817 9 ez ea e s THE INFORMATION CONTAINED HEREIN IS THE ) <BRANCH>
g VCCVRM: 183mA Max, 68mA Idle PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
AE30 i AK30 PP3V3_S0 iz i é’é EZ i :}ii 1202y I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 118
AE32 B VCC3—3(M VCC3_3: 133mA Max, 3mA Idle II NOT TO REPRODUCE OR COPY IT
(doc #486708 Rev 1 . 0) . III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
! IV ALL RIGHTS RESERVED 15 OF 81
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OMIT TABLE

SYNC DéTE=1Z/18/201

SYNC _MASTER=J15 REFERENCE
[P T —

PCH Grounds

AL34 Ul1l00 K39
AL38 LYNXPOINT L2

L8 MOBILE Tad

AM14 FCBGA M17

(10 OF 11)

AM24 vss M22
AM26 N12
AM28 N35
AM30 N39
AM32 N6

AM16 P22
AN36 P24
AN40 P26
AN42 P28

AN P30
AP13 P32
AP24 R12
AP31 R14
AP43 R16

AR2 R2
AK16 R34
AT10 R38
AT15 R44
AT17 || yss VSS| ke
AT20 T43
AT26 U10
AT29 Ul6
AT36 u28
AT38 U34

D42 U38
Av13 U4z
Av22 U6
Av24 V14
AV31 V16
AV33 V26
BB25 V43
AV40 W2

AV6 Wad

AW2 Y14

F43 ¥16
AY10 v24
Av15 v28
AY20 v34
AY26 Y36
Av29 Y40

AY7 ¥8

B11

B15

OMIT TABLE
AAl6 U1l100 B19
AR20 LYNXPOINT B23
AR22 MOBILE 527
2228 FCBGA B31
(11 OF 11)

AR4 vss B35
AB12 B39
AB34 B7
AB38 BA40

AB8 BD11

AC2 BD15
AC44 BD19
AD14 AY36
AD16 AT43
AD18 BD31
AD30 BD35
AD32 BD39
AD40 BD7

AD6 D25

AD8 AV7
AE16 F15
AE28 F20
AF38 F29

ars || vss vss| [F33
AG16 BC16

AG2 D4
AG26 G2
AG28 G38
AG44 Gaa
AJ16 G8
AJ18 H10
AJ20 H13
AJ22 H17
AJ24 H22
AJ34 H24
AJ38 H26

AJ6 H31

AJ8 H36
AK14 H40
AK24 H7
AK43 K10
AK45 K15
AL12 K20

AL2 K29
BC22 K33
BB42 BC28
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PCH VCCCLK3_3 BYPASS PCH VCCASW BYPASS
PCH VCCDSW3_3 BYPASS (PCH 3.3V CLK PWR) (PCH 1.05V ME CORE PWR)
(PCH 3.3V DSW PWR) syxBRERGEEE _PRP3V3 SO 7 65 666z 4z 10 37 15 11 _PPLVO5_SO
6134 32 31 21 19 15 15 10 12 _PP3V3_S5 670mA Max, 34mA Idle
HERE RO
Cl17001* Cl720 C17211 C17221 Cl1l723: Cl7501* 1Cl751 (1Cl752
0. 1%%5 11%1; 11081; — 11081; — 11081; -4 222%1; — i(%l“ — i(%l“
v 6.3V 6.3V 6.3V 6.3V 6.3V .3V .3V
CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 X5R-CERM=1 2 2 CERM 2 CERM
402 402 402 402 402 603 402 402
BYPASS=U1100.A16:6.35mm BYPASS=U1100.126: 6, 35mm PLACE_NEAR=U1100,V20:2.54mm
= BYPASS=U1100.5L29:6.35mm PLACE_NEAR=U1100.V20:2.54mm
BYPASS:UIIOOéSI‘IGEKS:SG;Si’;IlngO U32:6. 35mm=" PLACE_NEAR=U1100.V20:2.54mm =
.U32:6. . ,
PCH VCCSPI BYPASS PCH VCC3_3 BYPASS PCH vcc Bypass NOF documented in EDS! D
(PCH 3.3V SPI PWR) (PCH 3.3V HVCMOS PWR) (PCH 1.05V CORE PWR)
o6 s ex 5017 15 10 13 12 3 _PR3V3_SUS syxBERGEEE _PR3V3 SO 765 66 ez 4z 16 17 23 10 _PPLVO5S_SO
CleZiL C%%?GiL
UF .1UF
1 i SR
fps 2 553 ° ‘
BYPASS=U1100.AD12:6.35mm BYPASS=U1100.R30:6.35mm
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS B P ALy TAT0 b4 T
(PCH 3.3V SUSPEND PWR) (PCH 3.3V GPIO/LPC PWR)
66 65 6a 50 17 15 14 13 12 3 _PR3V3 SUS gz BB PRP3V3 SO PCH VCCIO BYPASS
(PCH 1.05V PCIe/DMI/SATA/USB3 PWR)
C%7104 1 ((:’107128 1 71 69 66 62 42 19 17 15 1 _PP1VO5_S0 -
. 1UF .01UF
18V 1%
CERM 2 X7R-CERM 2
N 402 N 0402 Cl760:1 1Cl761 (1Cl762 |1C1l763 |1C1l764
BYPASS=U1100.R20:6.35mm BYPASS=U1100.AE14:6.35mm 102%1;; - L i(%F — i(%F — i(%F Iq
= = 6.3V , 5 8:3V 5 v 5 v 5 8:3V
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS %3% GERM GERM GERM GERM
(PCH 3.3V SUSPEND USB PWR) (PCH 3.3V USB2 PWR) BYPASSU1100 . AK1ALZ .
66 65 64 50 17 15 14 13 12 11 _PP3V3_SUS 332920 55 130002 858231 _PP3V3 SO B PRS00 AKA B B 35mm J_
u pabaBiind BYPASS=UL100. 282248237780, ax20: 6. 35mm =
Cl7061 Cl7301 PCH VCCUSBPLL BYPASS BYPASSZULI00.AM18:6 . 35mn ngHvicgé‘s gég‘i\gg PUR
0,1%%5 0.1%%5 (PCH 1.05V USB2 PLL PWR) (Pplvos' S0 )
cERy 2 CERM 2 71 69 66 62 42 18 17 15 1a _PP1VO5_S0 7169 66 62 42 1017 15 14
402 40
BYPASS=U1100.R26:6.35mm BYPASS=U1100.L24:6.35mm C1770 1 C
= = 10Fl Cl7761 C1777:1
PCH VCCSUS3_3 BYPASS PCH VCC3_3 BYPASS 619% 7 1%5 1g§ -
PCH 3.3V SUSPEND RTC PWR PCH 3.3V THERMAL PWR CERY &aaV 2 &adV 2
402 CERM CERM
66 65 6a 5017 15 14 13 12 y _PP3V3_ SUS pan BHBHBEER PR3V SO BYPASS=U1100.U35:6.35mm 402 402
= BYPASS=U1100.AE30:6.35mm R '
Cc1708: Cl1732: PCH VCCIO BYPASS BYPASSTULIL0.AG30:6.35mm |
2%5 0-1f§ (PCH 1.05V FDI PWR) =
&Y 2 CERYM 2 71 69 66 62 42 18 17 15 14 _PP1VO5_ S0 PCH VCCCLK BYPASS
402 402 (PCH 1.05V DIFFCLK PWR)
BYPASS=U1100.K8:6.35mm BYPASS=U1100.AK30:6.35mm C1772 1 PP1V05 SO
7165 66 62 42 18 17 15 16
L = 1UF
PCH VCC BYPASS 619% 1
(PCH 3.3V FUSE PWR) iRy 2 C17lzjg |
2 BN E _PP3V3_SO BYPASS=U1100.AN34:6.35mm 619%
BRBEBERER L CERM 2
Cl734:1 PCH VCCIO BYPASS BYPASS=U1100.AD35:6.35mm
% (PCH 1.05V USB2 PWR) L
& 2 71 69 66 62 42 18 17 15 14 _PP1VO5_ S0 PCH VCCCLK BYPASS
BYPASS_U1100 mﬂ_ﬁﬁ? (PCH 1.05V DIFFCLK135 PWR)
TU1100-718:6.35mm | C%l%él 71 65 e 62 42 15 17 15 12 PRIVO5_S0
-1UF -
L83 c17801
402 1UF
BYPASS=U1100.U30:6.35mm 6199
< CERM 2
= 402
PCH VCCSUSHDA BYPASS PCH VCCVRM BYPASS PCH V_PROC_IO BYPASS BYPASS=U1100.AD34:6.35mm
(PCH 3.3V/1.5V HDA PWR) (PCH 1.5V VCCVRM PWR) (PCH 1.05V CPU I/F PWR) = B
65 65 64 5219 17 15 13 12 33 ~PP1VS S0 65 65 64 5219 17 15 13 32 33 _PP1VS S0 71 69 66 62 42 18 17 15 10 _PP1IVO5_S0 PCH VCCCLK BYPASS
183mA Max, 68mA Idle (PCH 1.05V SSC PWR)
Cl7101 68 66 6a 5219 17 15 13 33 3y _PPLV5_S0 = 7160 66 6242 16 17 15 14 _PP1VO5_S0
0- 198 60 66 6a 5215 1715 13 33 33 _PP1V5_SO = C17851 1C1786 |1C1787
oty 2 60 66 6a 5215 1715 13 33 11 _PP1V5_SO = | 1%5 ::gg-%llJF ::?8-%11JF Ccl7821
BYPASS-U1100.32616. 350 o0 o6 ou sz 19 17 35 13 32 3y PPLVS_S0 = &y 2 2 gixn 2 ggxm 11031;
UL100.A26:6. 35mn os o6 a6 2219 17 15 33 33 33 _PPIVS_SO = 102 102 102 &ry 2
= 452191715 13 33 13 PP1V5_SO = = : 402
D L == per e = B P AR 102 A2 18" 35mm BYPASS=U1100.AA30:6.35mm
68 66 64 5219 17 15 13 12 11 — ¢ BYPASS=U1100.AJ12:6.35mm_L L
CRITICAL
1
C1170%1Q e OMIT TABLE PCH CLK VCC BYPASS
8% T LI790 (PCH 1.05V CLK PLL PWR)
s 71 65 e 62 42 10 17 15 14 PPIVO5_SO R1790 4.7UH-170MA-0.3210HM ppivos5_s0 " =
BYPASS=U1100.AF34:12.7mm ??mA Max, ?2?mA Idle PP1VO5 SO _PCH VCC_CLK R L MIN-NECKWID:
-4 MIN LIN: ID!' fO. MM 0603 VOLTAGE=T.05V
— 2 MIN_NECK_WIDTH=0.2 MM
1 /51 6W VOLTAGE=T.05V
MF-LF
402
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
11350022 1 RES,FF,0 OHM, (0200HM MAX),2A,0603 L1790

p— — ——————————
SYNC MASTER=J15 REFERENCE SYNC DATE=12/18/201
—— —

PCH DECOUPLING
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Extra BPM Testpoints s 108 ¢ s PPVCCIO_SO_CPU Merged (CPU/PCH) Micro2-XDP s ce o2 42 16 17 1o 1 _PP1VO5_SO
CRITICAL NOTE: This is not the standard XDP pinout. R1820 XDP
i 6 (T__XDP_BPM_L<2> i - 7o 1 1e « _XDP_CPU_TDO 51 1 2
s D— 82525222 Iom TP1802 XDP_CONN Use with 9?1 0133 Adapter Flex to 8 smm’\/\/\/ 5 T/20W MF 20T
TP-P6 71 69 66 62 a2 18 17 15 14 __PP1VO5_S0 J1800 support chipset debug.
7« >—XDE_BEM L<3> TP1803 DF40RC-60DP-0. 4 XDP
TP-p6 5 G90DEP-0.4V 111 s XDP_CPU_TCK R1823 51 » 1
7 ¢ (y—XDP_BPM L<4> TP1804 P1{5]_0830 62/~ 61 = —PLACE_NEAR=U0500.N54:28mm  VVV 5% 17/20W MF 201
TP-P6
74 o [Ty XDP_BPM_L<5> 13 O XDP
52, TP1805 hrew 2o 1« XDP_CPUPCH TRST R1824 51 2 1
71 ¢ D—XDRP_BPM_L<6> 5TP1806 ,402 ool ——  PLACE NEAR=U0500.M53:28mm VvV VV 5% 1/20W WF 201
TP-P
e XDP_BPM_L<7> I XDP_CPU_PREQ L OBSFN _AQ P 4 3 S OBSFN_COQ CPU_CFG<17> e =
¢ D> — G 0 O G = < ¢ i i
=, TP1807 77 ¢ Ty XDP_CPU_PRDY_L OBSFN A1 —>— 00 o OBSFN C1 CPU CFG<16> & TDI and TMS are terminated in CPU. D
= *-—— = -
O O
o D—CEU_CFG<0> OBSDATA_AQ =——0 0 o= OBSDATA_COQ CPU_CFG<8> an:
o Comy—CRU CFG<1> OBSDATA Al o=—310 01 omp OBSDATA_C1 CPU_CFG<9> ame
- i 14 13 -
O O
o cy—CRU_CEG<2> OBSDATA_A2 =—90 01> omp OBSDATA_C2 CPU_CFG<10> ame s
77 s OO CPU_CFG<3> OBSDATA_A3 > 18 00 17 - OBSDATA_C3 CPU_CFG<11> ams
2 19
O O
s I XDP_BPM_L<0> OBSFN_ B0 S22 00 2] e OBSFN_DQ CPU_CFG<19> ames
s I XDP_BPM_L<1> OBSFN B1 S 24 00 23 OBSFN D1 CPU_CFG<18> ames
26| 25
O O
s C—CEU, CEFG<4> OBSDATA_BO o=—230 012 omp OBSDATA_DQ CPU_CFG<12> ans
o my—CRPU_CFG<5> OBSDATA_B1 o=——30 01 o OBSDATA_D1 CPU_CFG<13> ags
2| 1 pr—
PU_CFG<6> 34 oo 33 PU_CFG<14>
XDP s I gpg gFg<7> OBSDATA B2 =20 01— OBSDATA_D2 gpg gFg<15> ame
s CPU_PWRGD R1800 1K 2 746 [ID> OBSDATA B3 =0 01— OBSDATA_D3 ans
PLACE_NEAR=U0500.F50:2.54mm 5 1720w MF 20T 00
XDP XDP_CPU_VCCST_PWRGD PWRGD/HOOKQ - 4965 022 o= ITPCLK/HQOQK4 NC
6 a1 12 BM_PWRBTN L __ 1520%0 322 52 1 - E— XDP_CPU_PWRBTN_L HOOK1 PO Dy ED ITPCLK#/HOQKS NC
PLACE_NEAR=U! .J3:2. mm 44 4
VCC_OBS_AB o o432 VCC_OBS_CD XDP
XDP « @um—CPU_PWR_DEBUG HOOQK2 - 4860 01 - RESET#/HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET L 12 20 21 71
6 7 a1 19 12 PM_PCH_SYS PWROK __R1804 0 DAY A — XDP_SYS_PWROK HOOK3 3001 - DBR#/HOQK7 XDP_DBRESET_L o 15 7 BEACE’ NBAR=U0500- AG7: 2. 54mm
- 59 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
76 71 60 63 a1 22 13(ETy—SMBUS_PCH_DATA SDA =10 01l g TDO XDP_PCH_TDO amn e
7671 68 63 4 22 13 (Iy—OMBUS_PCH_CLK SCL - 460412 & TRSTn XDP_TRST L
7 1 o XDP_PCH_TCK TCK1 90015 » TDT XDP_PCH_TDI oD 15 26 7
747118 6 XDP_CPU_TCK TCKO - EL 00 57 - TMS XDP_PCH_TMS o e C
6 59 XDP_PRESENT#
O O —
XDP XDP XDP XDP XDP CRITI;?;‘
1 15 1 1 1
C1804__ R1831 C1800__ 64\ 63 __C1801 __C1806 1840
0.1UF 1K 0.1UF 0.1UF 0.1UF w
s TS5, 1% e T, &% T, % DMNSLOGVE=T To
6 - 6, =\ 23y 2
cRGHEE | VMR ek 51850847 epysn epyasn ol g
1 1 A[BT Jw XDP_CPU_TDO amennn
— =i PLACE_NEAR=JI1800.51: mm o -
XDP_CPU_PRESENT_L CRITICAL
XDP
%1840 N
DMN5LO6VK-7 5
SOT-563
k-3 p—
2
A[RT e XDP_CPUPCH_TRST_L ¢ 15 71 7
PLACE_NEAR=J mm o - MAKE_BAS RUE
XDP_CPUPCH_TRST_L PRI
CRITICAL
XDP
42 -
DMNSLOGVK-7 5
PCH/XDP Signals omiT Non-XDP Signals e | ]
~ (All 10 R's) . ¥
.» @y XDP_DAO_USB_EXTA_OC_L R1890 SHORT 1, 2 USB_EXTA_OC_L am » CPU JTAG Isolation a[RT |w XDP_CPU_TDI o ¢
> m—XDP_DA2_SSD_PWR_EN R1895 SHORT 1 2 NONE NONE NONE SSD_PWR_EN oD =5 e PLACE_NEAR-J1800.55:28mm o =
»» (y—XDP_DA3_CAMERA_PWR_EN R1893 SHORT 1, \'\"2 NONE NONE NONE 207 caAMERA PWR_EN OB 6 o5 63 62 53 58 50 43 33 13 [PRSV_SO CRITICAL
1 @un—XDP_DB0_USB_EXTB_OC_L R1894 SHORT 1,\/s 2 NONE NONE NONE USB_EXTB_OC_L Qm ¢ s 3:i i PR3V S5 XDP
- m XDP DB2 SD PWR EN Q" Q S 6 SHORT 1 /\/\/\/2 NONE NONE NONE 201 SD PWR EN @ e 81 71 70 69 66 65 64 1842 N B
»» @ XDP_DB3_SDCONN_STATE_CHANGE_L R1897 SHORT 1 2 NONE NONE NONE 201 gHoOoNN_STATE_CHANGE_L 2o DMNSLOGVK-7 —Tg
VVV NONE NONE NONE 2 = @ N —
» m—XDP_DCO_DP_AUXCH_ISOL_L R1872 SHORT LAANA 2 DP_AUXCH_ISOL_L oD C1l845: b §310§<45 2
1o 11 (o—XDP_DC1_SATARDRVR_EN MAKE_BASE=TRUE __— NONE NONE NONE 201 ypp pcl SATARDRVR_EN oD = w0 0.10F —— vee D Al RT e XDP_CPU_TMS P
1 1 (o> XDP_DC2_ODD_PWR_EN_L AKE BASE-TRUE  — XDP_DC2_ODD_PWR_EN_L poom 11 16 xsrociSY 2 , 1845 o PLACE_NEARSJ1800.57:28mn o -
1 C>—XDP_DC3_JTAG_ISP_TCK R1875 SHORT 1, A 2 JTAG_ISP_TCK oD 14 20 201 S0T891 2201
1 um—XDP_DDO_SSD_PCIE_SEL L R1876 SHORT ;1 \'A'A 2 NONE NONE NONE SSD_PCIE_SEL_L am - 71 es s 15 (Ey—ALL_SYS_PWRGD 2|a [o>—1le XDP_JTAG_CPU_ISOL_L
NONE NONE NONE 201 I/
2010 11 ooy XDP_DD1_MLB_RAMCFG1 MAKE_BASE=TRUE __— XDP_DD1_MLB_RAMCFG1 10 38 20 NCx—L|nc nels « ne e o« PP1VO5_SUS
1 11 @yy—XDP_DD2_ENETSD_CLKREQ_L MAKE BASE=TRUE  — XDP_DD2_ENETSD_CLKREQ 11 oD
11 @um—XDP_DD3_AP_CLKREQO_L R1879 SHORT 1A anp 2 AP_CLKREO L amn =
- - - - NONE NONE NONE 201 - - XDP
i i 7 1 13 XDP_PCH_TDO R1860 51 2 ap1
PCH/XDP Signal Isolation Notes: = —PLACE_NEAR=U1100.AD3:28mm 5% 1/20W MF 201
- : XDP
rOutput’ non-XDP signals require pulls. L XDP PCH TDI R1861 51 - . _—
‘Output’ PCH/XDP signals require pulls. T e T ACE NEAR=U1100.AE2:28mm ~ VVV 5% 1/20W ®F 201
XDP
R187x and R189x should be placed where e ——Wm—XDP ECH EI_‘:’IASE NEAR—%lSGA% -51mZ VN —s5—1770m—r 70T
signal path needs to split between route — B . ) XDP
fFom PCH to_JlBE_BO and pa’?h.t9 non-XDP 2 1s 11 _XDP_PCH TCK R1866 51 1
signal destination (to minimize stub). PLACE_NEAR=U .AB3:28mm 5 T720W MF 201
Unused PCH/XDP Signals =+
1:¢gryXDP_DAl_USB_EXTC_OC_L es)
XDP_DB1_USB_EXTD_OC_L res TP 1810
L —— ——————
D ]Tp®_PPETP1811 SYNC MASTER=J15 MLB SYNC DATE=10/31/201 A
11— XDP_FCO_HDD_PWR_EN T TP1812
TP-P6 CPU & PCH XDP
1 gy XDP_FC1_GPU_GOOD > TP1813
TP-P6
< >
d} Apple Inc. SCH_NUM>] D
S <E4ALABEL>
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 18 OF 118
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PCH Reset Button

32920 8175291853 1 _PP3V3_S0O
35 a8 &7 a6 43 44 35

74 18 6 12 41 71 76

PCH PWROK Generation

w04 43 42 41 39 30 35 1y _PP3VA2 G3H
EHEHE
L
BYPASS=U1950: 5MM
L BB YL EEER _PRP3V3 SO 1C1950 — PM_PCH_PWROK D 12 10 71 7
51 49 48 47 46 45 44 35 33 0. 1UF 1__ PM_PCH PWROK o e
N 2% - MARE_BASE=TRUE g
R1950 2 $REM NO STUFF WF: Do we need this?
2.0K 402 R1947* ‘R1948
1/16W 0 0
MF-LF - 5% 5%
402 2 1/20W 1/20w CKPLUS_WAIVE=UNCONNECTED_PINS
s 74LVC2G08GT/S505 s we
7166 58 a1 18 [T ALL_SYS_ PWRGD L o SoT833 2 1 g 74LVC2GO8GT/S505
U195Q7__ PM_SO_PGOOD S S0T833 R119K49
+ c—CPUVR_PGOOD 1 NS SYS_PWROK_R 12 e a1 7
6 PLACE_NEAR=U <AD MM
4
e CKPLUS_WAIVE=UNCONNECTED_PINS

4z a1 30 29 @ﬂc DELAYED PWRGD

NOTE: ALL_SYS_PWRGD must remain low until at
least 5ms after all rails are valid.

PCH 33MHz Clocks

R1955
76 11 LPC_CLK33M SMC_R 1 22 2 LPC_CLK33M SMC oo o e
[meve = PLACE_NEAR=U1100.D44:6.35mm \/5\/% v
1/20W
iril R1956
7 1 gy LPC_CLK33M_LPCPLUS R 1A%% 2 LPC_CLK33M LPCPLUS o 50 7 s
PL. E_NEAR=U B 6. m 24
1/20W
R1959 201
+  mxy_BCH_CLK33M_PCIOUT 1022 PCH_CLK33M_PCIIN oo e
PLACE_NEAR=U <A 6. m 5%
1/20W LJ
MF
- isable rap
PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
System RTC Power Source & 32kHz / 25MHz Clock Generator If high, ME is disabled. This allows for full re-flashing of SPI ROM.
VDDIO 25M A: SB power rail for XTAL circuit SMC controls strap enable to allow in-field control of strap setting.
VDDIO_ZSM_B; Camera power rail for XTAL cir<.:uit. 5650 44 43 42 41 39 38 35 19 PP_3V42 G3H Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.
VDDIO 25M C: Thunderbolt power rail for XTAL circuit Coin-Cell: VBAT (300-ohm & 10uF RC) PP5V_SO0
=20 P . No Coin-Cell: 3.42V G3Hot (no RC) 66 65 63 62 59 50 50 48 37 13
NOTE: VDD_25M must be powered if any VDDIO 25M x is povgﬂe;{%dgz s PP3V3 S5 1R1920
Coin-Cell & G3Hot: 3.42V G3Hot %%OOK
Coin-Cell & No G3Hot: 3.3V S5 1/20W
No Coin-Cell: 3.3V S5 01920 256
No bypass necessary DMNSLO6VKs7 ~ SpT DESCRIPTOR_OVERRIDE_LS5V
GreenClk 25MHz Power: i i1 ii i} PP3V3_S5 SOT-563 1;:: _—
45219 1715 13 12 11 _PP1V5_S0 2
SB XTAL Power 68 66 64 52 19 1715 13 12 13 _PP1V5_S0 B a @
Camera XTAL Power " % _PP1V2_CAM XTALPCIEVDD ~ o “ | mTKT " SPI_DESCRIPTOR_OVERRIDE
29 25 20 PP3V3_TBTLC
TBT XTAL Power oz 2 é é VBAT and +V3.3A are
2 internally ORed to Q1920 |2k
NOTE: SLG3NB148A provides slow rising c1924:1 €1920: c1922: Cc1902: > create VDD_RTC_OUT. DMNSLOGVK-7 |
edge on 25MHZ_B when powered from 0.1UF —— 0.1UF —— 0.1UF —— 1UF —— U1900 +V3.3A should be first l—'
1.2V VDDIO. Redwood Ridge also 29% 29% 29% 13% :
i i CERM 2 CERM 2 CERM 2 XSk 2 SLG3NB148CV available ~3.3V power XHF 1 76
complicates VDD_25M power, forcing 302 302 302 2032% TOFN 2[G s
— . % to reduce VBAT draw. 1
at least S4. Both issues to be CRITICAL SPI_DESCRIPTOR_OVERRIDE_L
addressed in upcoming part 11 lvioE_25M A 32.768K| 12 SYSCLK_CLK32K_RTC s B L
(SLG3NB148C). = 6 |vioE_25M B
Cc1905 14 vioE_25M C 25M Al 9 SYSCLK_CLK25M_ SB n s SYNC MASTER=J15 REFERENCE SYNC _DATE=12/18/201
15pF R10905 251 B| 8 SYSCLK_CLK25M_CAMERA s s :
2 Il o SYSCLK_CLK25M_X2 ) 2 o SYSCLK _CLK25M X2 R o, 3 x2 25M_c| 15 SYSCLK_CLK25M_TBT s Chlpset Support
5% NO STUFF -t x1 PPVRTC_G3H 1112 15 69
X CRITICAL 1/16W - —PPVRTC _G3H
50V Ld - 1 1 _a
codWenu Y1905 Mporr R1906 vouT ¢ For SB RTC Power Apple Inc. <SCH_NUM>| D
0402 ‘:’@2 3.2X2.5MM-SM 1M p THRM
T ANC25.000MHZ-20PPM-12PF-85C S 1/16w S0 pap 1C1910 S <E4LABEL>
C%Z%%G i SEHEE —— 1uF NOTICE OF PROPRIETARY PROPERTY:
6.3V < >
o S o e L iy =
5% NOTE: 30 PPM crystal required I T0 MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 118
= codceru II NOT TO REPRODUCE OR COPY IT T ————
0402 — III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 19 OF 81
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RIO SD Card Reader Support I.CD HPD Inverter Platform Reset Connections

4746 43 42 30 4 _PP3V3_54
©9 68 60 65 47 45 43 42 39 38 (Pull-Up on CPU Page)
' DP IG A HPD L Unbuffered R230331 LPCPLUS_RESET_L oo e re
. T e PLT RESET L 1 2 LPCPLUS RESET L g, 20 50 71 7
R2041 = MAKE_BASE-TRUE Y MAKE_BASE=TRI
02040 340K iy R2gs3
1/20w
) 2 SMC LRESET L o
R2407‘%)9{1 DMNSLOSX\I&—Ez ,201 /\/\%/\/ = = oD
1/16W
5% il o DMN32D2LFB4 R2071 MESLE
1/20W [©) N 81 71 69 67 66 65 55
2 x DENL00GRA-3 spnBiiilig BR3V3 S0 Buffered AR 2 PCA9557D_RESET L g - D
02040 59
SMC_PME_SDCONN a3 e 1/16W
DMN5L06VK—
NSLOGVK-7 —3 2 " CRITICAL Hporr
E3 ‘—”_I N 5 MC74VHC1G08 R2835
[=] 1% —
43 42 a1 20 ¢ouE—SMC_PME_S4_DARK L m-1_75-1— a = ,[02080) : MEIJ(:EZTB&%T BUF_L 1,\/5\!\2 SSD_RESET_L oD
= 1 R2091 pien
. PV - = 3 R2080 i
oo o8 e ¢ ’ 3V3_S3 CRITICAL Cc2080: 100K 1 0 2 402 36
< U2030 0.1UF —— 316w 5%
TC7SZ08FEAPE 0% ME-LF Leiew R2088
phd cis 240 402 AP\ 2 AP _RESET L
B
SDCONN_STATE_CHANGE_L - R2087 /}Q{W\/
B 1 e ME-LF
1 — —=
o/ From BCH 2030 - l RIO_SDCONN_STATE_CHANGE L | (mu HDMI HPD pull-down YN ' rap pore mEser n g ]
0. 1UF From RIO Connector 16w
5 I MF-LF
CERM—XSR 2
0201

402
70 68 12

Flexible I/0O Aljiases

SD Card Reader is always USB3 in this implementaton.

767 e 20 3 gy USB3_SD_D2R_P — JUSB3 SD DIR P crmum RAM Configuration Straps
USB3_SD_D2R_N — USB3_SD D2R_N MLB_RAMCFG3
76 71 68 20 13 (GUT — _r__@ 20 68 71 76
<3 TAKE_BASE= MLB_RAMCFG2 C
76 71 68 20 13 IR USB3_SD_R2D_C_P = MIAJKSEBSKSSD R2D C_P OUTy 12 20 68 71 76 XDP.
76 71 68 20 13 IR USB3_SD_R2D_C_N = MIAJKSEBng%D R2D C_N OUT) 12 20 68 71 76

RAMCFG1l:L RAMCFG2:L RAMCFG3:L

. . . R2012' |'R2013
Flexible I/O Configuration Strap K4 SIK

Must pull signal correctly even if always USB or PCIe
¢33 3 _PP3V3_S0
a1 38 3

5% 5%
1/20W 1/20w
MF ME
201, 2201

Redwood Ridge Support

RR output is open-drain, no isolation necessary =

3320 20 35 13 2 97§83 77 _PP3V3_S0
52 5135 a5 a7 46 a5 as 35 =

_—
GPIO Glitch Prevention
o TP suu Bl H 5G] RR3V3 S0
LJ LJ
Redwood Ridge JTAG Isolation CRITICAL |o 162013
b h 0 is off d vi ul6do!| T i%
TBTLC can be on when S0 is off, and vice-versa . . 2 %8V cErm
Isolation ensures no leakage to RR or PCH TBT_PWR_EN must be high for JTAG Programming soT833 0201
U2060 supports I/O’s powered when VCC=0V 28 20 TBT _PWR_EN a1 3 vk JTAG_TBT_ TCK uTy 20 B
- JTAG_ISP_TCK Bl e
4 29 2 15 _PP3V3_TBTLC - TBT PWR_EN_PCH slay B yol? TBT_PWR_EN g 20z
69 67 56 65 35 52 51 49 750 a1z LPC_PWRDWN_L 6 M
G C t t e PP3V3_SO o B2 &
onnector Suppor TTTEERE: H
1 1 1
DEVSLP not supported on LPT-H R20161 R2062 |'R2063 2
) 0K 10K 10K
€2060 J S Shew Daon
0' 19{ l% MF 0 0
16V vce 201, 5201 5201
X5R-CERM 2 -
0201 U2060 Pull-up values TBD
SN74AUP3G07DQHR
= X2SON
o JTAG_TBT_TMS_PCH 1118 [ 1Y 7 JTAG_TBT_TMS 2
[meis 1> oD ¢
.+ @uy—JTAG_ISP_TDO 2 |3y @, 3 6 JTAG_TBT_TDO gm0
3|2 2 5
.« o JTAG_ISP_TDI A l@ ¥ JTAG_TBT_TDI g,
To/From PCH GND. To/From RR
(Pull-ups on PCH page) - CRITICAL
—— S S A
SYNC MASTER=J15 REFERENCE SYNC DATE=01/14/201§
Project Chipset Support
< >
(f} Apple Inc. SCH_NUM>|D
S <E4LABEL>
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The circuit below handles CPU and VTT power during S0->S3->S0 transitions,

as isolating the CPU’s SM DRAMRST# output from the SO-DIMMs when necessary.

as well

ISOLATE_CPU_MEM L GPIO state during S3<->S0 transitions determines behavior of signals.

WHEN HIGH:
WHEN LOW:

CPUVDDQ_EN
MEMVTT EN
MEM RESET L

CPU 1.5V remains powered in S3,

* PM_SLP_S3 L

71 68 66 41 38 34 12 [T PM_SLP_S4_L

VTT follows SO0 rails, MEM RESET_L not isolated.

CPU 1.5V follows SO0 rails, VTT ensures clean CKE transition, MEM_RESET L isolated.
(ISOLATE CPU MEM L + PM SLP _S3 L) * PM SLP S4 L
(ISOLATE CPU MEM I + PLT RST L)
!ISOLATE CPU MEM L + CPU_MEM RESET L

MEM SO

PP3V3_S5

"PGOOD"

for CPU

PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page

PM_MEM_PWRGD oD ¢ 12 74

CPUMEM: S0 '‘R2122 6
R2105 PPl R PUDDR 10K CRITICAL
1§9K o1 6 o6 s 108 6 V35_S3RS0_CPUDDR _ e > 102120
1/16W 402 DMB53D0OUV
HELe R2120 2 |: o
27.4K PM_MEM PWRGD_L 2|6
¢_CPUVDDO_EN i, .: 1/16% '
CRITICAL MEILE CRITICAL
71 6 on 65 47 46 41 22 20 12 _PP3V3_S3 CPUMEM: S0 402, 3 02120
CPUMEM: S0 2105 2f MEMPWER DLV ' DMB53D0UV >
R2101* DMNSLOGVE-7 |\ . s/ sorses 1
2% H R2121 21201 4
1/16W 43.2K 0.047UF ——
MF-LF Kt iy . Ur —
402, 2[¢ T sfy 1/16W 10
MESE X5R-CERM 2
CPUVDDQ_EN_1L 2 0402
CRITICAL L CRITICAL
CPUMEM: SO = CPUMEM: SO
Q02100 |2 32 Q2105 L
DMNSLOGVK—7—1 DMN5L06VK-7 =
SOT-563 |<'- -‘>| SOT-563
— t—
s o
sl s 715 G|s
. o LSOLATE_CPU_MEM_L 4 PM _SLP_S3 L [T
CPUMEM: SO
= 'R2110
10K
5%
1/16W
MF-LF
2402
MEMVTT_EN
71 6 66 65 60 37 21 _PP5V_S3 CRITICAL —  ————— @ l
CrUMEN 50 MEMVTT Clamp
CPUMEM: SO CPUMEM: SO Q2110 B8 B .
R2115! R2102! DMNSLO6VK-7 l; Ensures CKE signals are held low in S3
100K 100K —
5% 5
hpiel oA K
402 402 2[c T sty 71 69 60 27 _PPVTT_S0O_DDR
MEMVTT EN L CPUMEM: SO
CRITICAL L CRITICAL R2150*
CRITICAL CPUMEM: SO CPUMEM: SO 10 ¢ 75mA max load @ 0.75V
CPUMEM: SO Q2100 |2 3,E| Q2110 60mW max power
DMN5L06VK— DMN5L06VK—
Q2 1 1 5 N5 Ogg{l‘fSEZ 'Q— 'D' SOTI:I5553 o6V 7
DMN5LO6VK~7 — —|
SOT-563 [T] e T CRITICAL
2[c s 715 ¢G|s 71 69 66 65 60 37 22 _PP5V_S3 CPUMEM: SO
. Dl6
NO STUFF o[ BT | L PBLT RESET Lm0 n CPOMENES, DMNSLQO%‘}KS—Q =
C2117: wl_n_,r' - - R2151 sor-s63 | Kh
0.047UF L 100K —
° 10% = ]
6.3V , Lpiew ot
Eihy PP1V35_S3 22 46 60 65 69 71 402, 2[c " sfy
CRITICAL VITCLAMP EN
= CPUMEM:S0O | CPUMEM:S0 CRITICAL
b CPUMEM: SO
02115 |['R2116 162116 CPUMEZMI‘S% bl NO STUFF
. MEMRESET ISOL LS5V _L «DMN5LOGVK-7 2 1K — 0, 1UF DMNSLQOGVK5—7 = C2151:
SOT-563 p%ﬂélg‘g 2 &9V sor-s63 | Kh 0. 001%1; p—
2402 402 — oo,
2 s PU_MEM RESET I- CPU MEM RESET L Te MEM _RESET L pm, 25 24 25 26 Kk 402
= = —— MAKE_BASE=TRUE = N = sle ™ sty
60 n MEMVTT_E
CPUMEM: S3 060 n T \% N
R2117 =
1 0 2
5%
1/16W
MF-LF
02
Step | ISOLATE_CPU_MEM L | PLT RESET L | PM_SLP_S3_L| PM _SLP_S4_L |CPU_MEM RESET L MEM_RESET L MEMVTT_EN |CPUVDDQ_EN
— — = —————————— — = = = = —
SO 0 1 1 1 1 1 CPU_MEM RESET L 1 1
1 0 1 1 1 1 1 1 1
to 2 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
s 3 4 0 0 1 1 % 1 0 1 SYNC MASTER=J15 REFERENCE SYNC DéTE=1Z/18/201
5 0 1 1 1 0 (*) 1 1 1
to ? 9 : : ! 0 ! ! : CPU Memory S3 Support
7 1 1 1 1 1 CPU_MEM RESET L 1 1
e — < >
SO (f} Apple Inc. SCH_NUM>|D
(*) CPU_MEM_RESET_L asserts due to loss of PM MEM PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM L GPIO. [c) <EALABEL>
. . . . NOTICE OF PROPRIETARY PROPERTY:
NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software T e  DENCE 21 OF 118
must deassert ISOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. IIL Non 10 R O v egn In IN WHOLE OR PART
IV ALL RIGHTS RESERVED 2 1 OF 81
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Page Notes

- =PP3V3_S3_VREFMRGN
- =PPDDR_S3_MEMVREF

- =I2C_VREFDACS_SCL
- =I2C_VREFDACS_SDA
- =I2C_PCA9557D_SCL
- =I2C_PCA9557D_SDA

47 46 aa 22 21 20 13
71 85 &5 &5

. .
CPU-Based Margining VRef Dividers #evisss
Power aliases required by this page CPU MEM VREFDO A ISOL
1 1 1 H . . .
W qu Y pag FETs for CPU isolation during S3 DDRVREF_DAC CRITICAL Always used, regardless
Cé*zlgIZC@L 1111202012{25 VREFMiZNREOsAt;Na;Zld drain glltchfs lgélgréESF_DAC of margining option. 1;{K222]_
i i i i : . MEMRESET ISOL_LS5V_L ~ ’ DMN5LO6VK-7 - . 1%
Signal aliases required by this page E¥§3£06VK_7 DDRVREF_DAC e DDRVREF DAC 2: SOT-5E3 PLACE_NEAR=C2220.1:2mm L/1eu
R2201* MEoLE C2225 1 ¥ 5T RZ%Z?’ 2%8facE_NEAR-R2223.2:1mm
0.1UF ) a
7 7 (o—CPU_DIMMA_VREFDO 100K 20 = S + 2 MII>I\?(I)_.‘I]N7E5W'ISD3 EN YREFDO B 5oy m
1/20u CERM 2 . PLACE_NEAR=R2221.2:1lmm MIN_NECK_WIDTH=0.2 mm
201, 402 02225 pin 6: e R2222!
BOM options provided by this page: L PLACE_NEAR=02220.6:2.54mm PLACE NEAR=02220.6:2mm 111%<
- DDRVREF_DAC - Stuffs DAC margining circuit. . - N C2220_ e 1/16W
CRITICAL | §%%%0F Rt
Q2260 CPU_MEM_VREFDQ_B_ISOL — 10%
- DMN5L06VK-7 2 RiRvcEru
© DMNSL DDRVREF_DAC CRITICAL xR R2220
1
i R12020;1<5 DD; g%E,__-;F _Dbac MEM_VREFDQ_A_RC 124702 1;(}(224 1
» » @m—CPU_DIMMB_VREFDO o T3 e 1 2 VREFMRGN_DQ_B_EN_RC o BN L B6VE—7 i I
- © [T) PLACE_NEAR=C2240.1:2mm 1/20W _ 1/16W
[ | DDRVREF DAC 5 DDRVREF DAC SOT-563 — i3 = ME-LF
. R2202! oL C2245: g R2243 20t 2*9fACE_NEAR-R2243.2:1mm
NOTE: CPU DAC output step sizes: fook 402 0.1UF o T8 Ta NN PPOV75_S3 MEM_VREFD 25 26 70
DDR3  (1.5V) 7.70mv per step 17200 o0 2 N © 5% PLACE_NEAR=R2241.2:1 MIN-NECEWIDTH=0:3 mm h
DDR3L (1. . RITICAL CERM - 7 NEARS - 23l HECR =0.2 m
3 ( 35V) 6.99mV per step C 222C0 A, 00 02265 pin 6: 12€{w R2242!
"’U DMN5L06VK-7 L PLACE_NEAR=02260.6:2.54mm PLACE_NEAR=02260. 6: 2mm 111%<
SOT-563 = ] .61
= 1C2240 e
—— 0.022UF 402,
» > CPU_DIMM_VREFCA o T37Te CPU_MEM VREFCA_A_ISOL I oy,
<[ i 2 X5R-CERM
NOTE: CPU has single output for L] DDRVEEE_DAC crirican | |° i R2240 1
VREFCA. Split into two R2265 02225~ MEM_VREFDO_B_RC 1AAN.2 R2261
signals for independent DAC 1 2 VREFMRGN _CA A _EN_RC 0 DMN5L06VK=7 1% 1%
. . [0 PLACE_NEAR=C2260.1:2mm 1/20wW 1 1/16W
margining support. When CRITICAL DDRVREF_DAC P DDRVREF DAC L | sor-ses e = ME-LF
DAC margining VREFCA ensure - 2260 R2207" ME-LF C2265 1 ? R2%63 2*9fACE_NEAR-R2263.2:1mn
ISOLATE CPU MEM L is low 0] DMN5LO06VK-7 100K 0.1UF o T8 7Ta 1 2 PPOV75_S3 MEM VREFCA_A . -
— = — SOT-563 5% 2% < o MIN LINE WIDTH=0.3 mm 777
to remove short due to CPU. 1/20W CERM 2 L PLACE_NEAR=R2261.2:1mm MIN_NECK_WIDTH=0.2 mm
o TETa 201, 402 e R2262"
- L____u__J " = PLACE_NEAR=02220.3:2mm 1K
.. < 1C2260 i
DAC-B d M 162550
- a S e a.r g 1 n 1 I'l g CPU_MEM VREFCA B_ISOL - 1%,
S b
DDRVREF DA RITICAL XSR-CERM
OMIT DAC sets voltage level, PCA9557 & FETs enable outputs Vi <DRC gDRVRgF DAC 0201 Pgazgo N
and disables margining after platform reset. R12020§<5 02265 MEM VREFCA A R 1 N2 %?281
PP3V3_S3 R2218 . > VREFMRGN_CA B_EN_RC o B2 BevK_7 i I
SHORT, K] - PLACE_NEAR=C2280.1:2mm 1/20w | 1/16W
) 2 PP3V3_S3 VREFMRGN . DDRVREF DAC 5% DDRVREF_DAC SOT-563 1 = MP-LF
MIN LIN: WI H: . - 6w k-3 R2283 201 2402
Nowe MIN-NECK_WIDTH=0. R2208* Cra C2285: ¥ s PLACE_NEAR=R2283.2:1mm
noNE VOLTAGE=3. 3V | n e e DAC T00R 0.1UF o T8 Ta 1 2 PPOV75_S3 MEM_VREFCA B . 1
402 2% = & MIN LINE WIDTH=0.3 mm - "
1/20u CERM 2 I_u_l L PLACE_NEAR=R2281.2:1lmm MIN_NECK_WIDTH=0.2 mm
201, 402 e R2282"'
2 Ciabxsr CRITICAL = PLACE_NEAR=0Q2260.3:2mm 11195
0201 DDRVREF_DAC (All 4 R's) - 5 a o 1/16W
8 = = 1C2280 it
55 DDRVREF_DAC —— 0.022UF 402,
4 22 33 13 (OD—SMBUS_PCH_CLK 6scr. U220 0 vourall VREFMRGN_DQ_A R2226 332 1 2 _VREFMRGN DO A RDIV R22x6 pin 2: T 1%,
7e 71 MSOP W MF-LF _, . 2 X5R-CERM
4 3 13 1:CET>—SMBUS_PCH_DATA Jspa N vours|2 VREFMRGN_DQ_B R2246 332 1, a2 VREFMRGN DQ_B_RDIV PLACE_NEAR=02225.1:2.54mm 0z01 R2280
76 71 &5 63 n W ME-LF PLACE_NEAR=02225.4:2.54mm MEM VREFCA B R L 24.9,
9la0 0 vourc|s VREFMRGN_CA_AB R2266 332 1 2 __VREFMRGN_CA_A RDIV PLACE_NEAR=02265.1:2.54mm Ll —VREFCA_B_RC _IAAN 2
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Margined range: 0.299V - 1.206V (+/- 453mV) 0.269V — 1.083V (+/— 406mV) 1.199V - 1.801V (+/- 301mv) 0.932V - 1.760V (+/- 414mV) PROPRIETARY  PROPERTY OF APBLE INC.® T0E <BRANCH>
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VRef current: +901uA - -911uA (- = sourced) +811uA - -816uA (- = sourced) +36uA - -36uA (- = sourced) +28uA - -29uA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 22 OF 118
II NOT TO REPRODUCE OR COPY IT
DAC step size: 7.68mvV / step @ output 7.67mvV / step @ output 2.575mv / step @ output 3.923mvV / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 22 OF 81
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lUF XOR-CERM '_A_LSRX J6 |pA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE| P7 TBT B_LSRX am > - — e - -,
7 s oy DP_TBTSNK1_ML_C_N<1> C2833 DP_TBTSNK1 ML_N<1> ., 5, 6 - PCIE RST_ 14 - PB_LSTX
0-1UF igﬁ_cii‘ﬁ 020 7 TBTPA_ML_C_P<1> A6 |pa_ppsrc_1_p ) pB_pPSRC_1_p| 220 DP_TBTPB_ML_C_P<1> o 5+ 7 - PCIE_RST_ 15 - PB_LSRX
<1> B17 EH 21
7 70 s (ry—DP_TBTSNK1_ML_C_P<2> Cc2834 :||: DP_TBTSNK1_ ML_P<2> ,, ., e TBTPA_ML_C N<1 PA_DPSRC_1_N & PB_DPSRC_1 N B DE_TBTPB_ML_C N<1> oD 2 7 — —— 4 A
C2803‘%UF To%" 16V 020 . TBTPA ML C P<3> 18 |pa_ppsre_3_p 8 PB_DPSRC_3_p| A22 DP TBTPB ML C P<3> e SYNC MASTER=T29 RR SYNC DATE=01/14/201
DP_TBTSNK1l_ ML_C_ N<2> 1 2 DP_TBTSNK1 MIL_N<2> TBTPA_ ML_C_N<3> B19 B23 DP_TBTPB_ML_C_N<3>
74 70 5 o tor] Mgy o 28 74 78 PA_DPSRC_3_N PB_DPSRC_3_N| ooy 2 70 Thunderbolt Host ( l of 2 )
DP_TBTPA_ AUXCH C P L4 |pa aAUxX P pB AUux p| K3 DP_TBTPB_AUXCH C P 2
DP_TBTSNK1_ML P<3> 2 Lz DP_TBTSNK1_MIL_P<3> 78 DB e PSRBT ——PA AUX ] St B S —————————————eee— -1 R < >
e = = = = 0.10F | | 108 16y, 020T o 78 31 DP_TBTPA AUXCH C N L2 lpa_AUX_N pB_aUx_N| K1 DP_TBTPB_AUXCH C N 32 78 Apple Inc. SCH_NUM D
[ DP_TBTSNK1_ML_C_N<3> C2837 : : - DP TBTSNKI ML N<3> .,  omy—DB_TBTPA_HPD M3 |pp DPSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD am= <) <E4LABEL>
0.1UF _ s [ —
¥oR-CERM 31 30 TBT A _HV_EN R8 |GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYpO| F1 TBT B_HV_EN oy 20 22 3 ?iTIifiMili‘oNPi?qf::i:)Til:iNI;F:O—I\I;:EERTY <BRANCH>
TBT_A_CIO_SEL N2 R2 TBT_B_CIO_SEL
e 70 s DP TBTSNK1 AUXCH c P (C2838 . 2 DP_TBTSNK1 AUXCH P .., TBT A Db DWRLN s GPIO_10/PA_CIO_SEL/BYP1 GPIO_11/PB_CIO_SEL/BYP1 o BT B Lb BRRLN oD 32 ;ggPl;éggggSRP‘;gﬁgggyTgFTﬁgPFoLLgﬁING e ——
D 0.1UF | I 308 L&V 0207 3128 OO A_DE_PWRDN  ° |GPTO_12/PA_DP_PWRDN/BYP2 GPIO_13/PB_DP_PWRDN/BYP2 {OUDy 20 32 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 118
470 12 DP_TBTSNK1 _AUXCH C_N C2839 :||: DP_TBTSNK1_AUXCH N ., ., . I NOT TO REPRODUCE OR COBY IT T
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 28 OF 81
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U2950

Part TPS22920 " " .
P Tomd Suitoh 1.05v TBT "CIO" Switch
¥p Internal switch not functional on RR.
R(on) 8 mOhm Typ
@ 1.05v 11.5 mOhm Max PP1V0O5_TBT .,
PP3V3_TBTLC 5 5 25 2
SIII*;T;E‘;EE Max Current = 4A (85C) U2940 i
[¢) ! TPS22920 )
o PP1V05 TBTRDV 10 310 - , PP1V05 TBTCIO a1l cse a2 R2945
MIN LINE WIDTH=0.38 MM G12 u2800 J12 al MIN LINE WIDTH=0.4 mm BL B2 100K
VolrAcEST o8y 020 M REDWOOD-RIDGE VolrAcEST 0By 02 ™ OUT  VIN 320w
€2900:| €29011| €2902: €29031| C2904:| C2905:| C2906: ' G14 oD K] C29301| €29311 €2932 3| YimeEn o c2 i
1.0UF 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF —— 1.0UF 700 mA EDP Gl6 (2 oF 2) L10 1.0UF —— 1.0UF —— 1.0UF 00 mA EDP CRITICAL 2201
62 A R Y R Y B NI 62 18 M1l WS eNIT 623V b2
X5R 2 %R 2 %R 2 %R 2 PEE X5R 2 X5R 2 %R 2 %R 2 %R 2 o TIBT_EN_CIO_PWR
0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 0201-1 H19 N10 0201-1 0201-1 0201-1 GND
H9 N14 o 1C2940
a 6|D
i J18 P1l L = 3,0UF 2 922tk 7
=S o vee1ro_cto| o1 = 2 )%5%‘1 > | sor-ses
K17 R10 0201-1 —|
K19 R14 b Yt
K7 | [vcC1PO_RDV_DECAP T11 £ |8 G|?
L16 T15 =
M19 Ulo b1
P19 Ul4 S
T19 V11
u1s .
vis o D1 SVR input to RR - 1100 mA EDP
v17 9] [e2 . TBT_EN_CIO PWR_L o
Wiz > Hil POC input to RR - 150 mA EDP puil <o - Q2945
W14 veeses| | N4 Isolated to reduce noise from SVR ull-up (S0) o page DMNS5LO6VK-7
2 _PP1VO5_TBT Vs
MIN-NECK—WIDT 8 w4
VOLTAGE=T. 05V K9 PP3V3 TBTLC 19 20 28 29 69 PP3V3_S4_TBT . 25 50 46 65
[(MIN LINE WIDTH=0.4_ MM __ M o . =
C29101 C2911: L14 vce3p3_rncl Y5 - ﬂﬁﬁéé?’wiggg M o 3.1 W (Dual-Port)
1. 02081; —r 02081; - 15 | |syr_vecipo v 100 ‘mA "EDP 2.4 W (Single-Port)
653Y 2 652Y 2 M17 H13 C2970:1 C2950 1 C29511 C29521 C2953: EDP: 1.25 A
" 0201-1 0201-1 P17 H15 1. 02%1; o 102%1; o 1021185 f— 1021185 f— 1021185
PLACE_NEAR=C2953.1:1mm
= ] oo coRyGith ?| cmRgoitt 7| cmmyGH 7| cmmeeERC| |0
CRITICAL H = 2 2 2 2
I = a4 vce3p3_rov_pecap| | nis 1 XW2960
680NH-30%-3.6A-35MOHM N18 = .
1900 mA EDP N SVR_INDO RiS = 1
MIN-NECK—WIDTH=0:30 wio | PP3V3_TBTRDV PP3V3_S4 TBT_F
€29231| €2922| 29211 €2920: BRI WBoe-mus e 23[ov avow R R A
1o0pg ——  10UF ——  10UF — 1opE CRITICAL 4 " 1C2980 [1Cc2981 C29601 C2961: =
6235 3 6235 3 5 3 D2920 a2 G20 25 mA EDP —L I.0UF 1.0UF 1 our —— "1 our
CERM-X5R CERM=-X5R CE! -T— %0% %0% 28% -T 28%
0402-1 0402-1 SOD-323 A24 G6 2 XéRV 2 XéRV 6),(5;/ 2
NSR1020MW2T1G AAl4 G8 0201-1 0201-1 0201-1
€ ARA20 H21 L L
= AR22 H23 A1 1
AA8 J14 = =
= AB11 Jl6
AB17 J20
AC10 K13
AC12 K21
AC1l4 K23
AC1l6 % L12
AC18 [T] 120
AC20 M13
AC22 M21
AC4 M23
ace M9
AC8 N12
B1 N16 69 a6 30 20 20 PP3V3 S4 TBT TBT "POC " P R t
57| |vss vss| [120 1+ 50 » qEy_SMC_DELAYED_PWRGD _ ower-up kese
c10 P13
B2l gy iR BR3V3_SO '
Cl4 P23
CRITICAL v 1C2990
c16 ) R2995* 2995 s 'R2990 R2992 L 0 10T
c18 R12 1005195 DFN1006H43 %SOK 1005195 02990 T 19%
C2 R16 X5R
Svm_vER_3 up 2" /208 TPS3895ADRY 402
€20 R20 3 201 201 USON
22 13 2 2 Push-pull output
c24 T17 1 l ;TQ TBTPOCRST_MR_TL 1 |eNaBLE SENSE_ouT_4 TBT_PWR_ON_POC_RST L oD 2o
c4 T21 TBTPOCRST_SENSE 3 |sensE cn 5 TBTPOCRST_CT
c6 T23 o
cs T9 1
oo o €2995: (R2991 o 2991
330FF —— S s ° 0.001UF —
b23 v 88 TS Lo 587
E4 V13 X7nggllsbl1 2201 X7R—g§:l§!\21
F11 v21
F13 V23 v
F15 Vo Vth = 2.508V nominal Delay = 4.04ms nominal
F17 Y11l =
F19 Y13
F21 Y15
F23 Y17
TN A e RS DAL A
F5 Y19 SYNC MASTER=T29 RR SYNC DATE=01/14/2014
F7 Y21
ro v23 Thunderbolt Host (2 of 2)
¥9
= < >
1 d} Apple Inc. SCH_NUM>| D
8 <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE I .
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 29 OF 118
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). III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 29 OF 81

8 7 6

5

2

1




8

Page

Notes

Power aliases required by this page:

- =PPVIN_SW_TBTBST
- =PP15V_TBT_REG

(8-13V Boost Input)
(15V Boost Output)

Signal aliases required by this page:

(NONE)

BOM options provided by this page:

(NONE)

71 69 63 57 56 45 _PPBUS_G3H
8-13V Input
Changes required

for 2S.

R3080*
470K
5%
1/186W
MF-LF
102,

TBTBST_PWREN_DIV_T.

R3081'
330K
5%
1/186W
MF-LF
102,

33

31 28

Second FET needed for
dual-port designs.

SI8409DB:
Vds (max): -30V

Vgs(max): +/-12V
Vgs(th): -1.4V
Rds(on):

s PPVIN SW_TBTBST

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

Thunderbolt

15V Boost Regulator

CRITICAL

L3095
3.3UH-6.5A
1 | 2

~

N

CRITICAL

D3095
PDS540XF
PWRDIS

PLACE_NEAR=C3095.1:2 mm

PP15V_TBT 3132 69

UVLO(falling)
UVLO(rising)

43 41 12

) |2

95
— 33UF-( . 060HM
20%

25V,
POLY-TANT
CASE-D3L

D3

Vout = 15.47V
Max Current = 2A?
Freq = 480KHz

NO STUFF
1C3097 JiC3099

0.001UF

10%

2 S0V
X7R-CERM
0402

BATLOW# Isolation

TBT_BATLOW

28 30

SRR s Pumosar-sn | JEBIOE
voltage not specified here, Cc3090: C€3091: BYBTCRRDR”
add property on another page. Toyr ToyF ——
R30911 xskfcégx 2 xskfcégx 2
300K 0603 0603 olololal e
y ~N NN ™
VIN \T/
102, = CRITICAL
<R1>
TBTBST_EN_UVLO 25 gn/uvio SNS1
U3090 .
LT3957 SNS2
TBTBST_INTVCC 28 |rnTvee QFN
1
TBTBST_VC 30 Jve 3
el L Bne
1C3086 TBTBST RT 33 |ar 35
—— 2. 2UF 36
T 20% 53
2 10V 0
XSR-CERM TBTBST_SS 32 |ss 3
FBX| 31
34 [sync
1
C3092: 1c3093 R3094 1C3094
2.2UF — 0.0033UF K —L 0.33UF seNp D, —L 100PF
8% 8% 8%y — CA— 38
X5R-CERM 2 2 X7R_CERM 2 CERM-XSR <« Q|- slafslalels
GND_TBTBST_SGND
= 1.22 * (Rl + R2) / R2 gigﬁég%ﬁ%%g;%:%smﬁm
= UVLO(falling) + (2uA * R1) 4 SGND shorted to
- Ll = . * +
4.55V (falling), 4.95 (rising) GND inside pachage, Vout 1.6V (1 Ra / Rb)
no XW necessary.
oy 93088
| DMNSLO6VK-7 1?;%%88
—| 5%
N 1/isw
s " ¢l2 Max Vgs: 10V P
{_TBTBST_ SHDN_ DIV |
'R3087 o, 3088
330K DMN5LO06VK-7
1/16W -‘>| SOT-563
i g
1 =15 " ¢ls
= 19 29 41 42

.||——|

=Tmc DATESoL i o] A

p————
SYNC MASTER=T29 RR
[T T

Thunderbolt Mobile Support

TBT BATLOW
MAKE, E=TRUE <SCH_ NUM>| D
d} Apple Inc. m
8 <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
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2

1




7

V3P3 must be S4 to support
wake from Thunderbolt devices.

3.3V/HV Power MUX

719 % 58 _PP3V3_S5
HE R

Nominal Min Max

CRITICAL IV3P3 1100mA 1030mA 1200mA
Cc3287¢ C3280 1 13281 IHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum)
100UF 22UF 4 —L_0.1UF IHVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W)
§a3% 2 X5R—CE1§;§§ 2 e ig{z-wm
—TANT PP3V3 S4
cRSEY 528N 603 0201 MIN LIN
19 v3p3out] 18 N-NECK_WIDT
20 | )v3e3 VoLTAGE 3 39
69 32 30 _PP15V_TBT 12 PP3V3RHV_S4 TBTAPWR
15.75V Max 3 our([1s T VINKENEWIBTH=038
L c32851 [1c3286 'C3211
C327%5 1 CRITICAL J1gF — L TouF Lo 1UF
5 3211A0 X5R: Cél%l‘"’l 2 2 (%:Zém‘/’x X5R |2 %{g‘p{
XSR-GERM 2 cb QF%] RGPR T0201 0402 102
16 |EnaVU FauLTz| 4
66 65 32 [T S4_PWR_EN S |en ISET_Vv3P3 8 TBTAPWRSW_ISET V3P3
50 20 CIN> TBT_A_ HV_EN 11 lgv_EN ISET_so0 10 TBTAPWRSW_ISET_ SO
66 a5 22 [T PM_SLP_S3_R L 17 Iso ISET_s3 9 TBTAPWRSW_TISET_ S3
eND THRM TBTHV:P:[SV1 1TBTHV:PlSV
———— D 12v: see R3210Y |'R3211 212
bl I el I I ] : 22.6K 22.6K 5K
e below 1% 1% 5
1/20W 1/20w 20w
MF MF iy
5201 1
_ _S3 | <RV3P3>
TBTAPWRSW_ISET SO_R
TBT}gé;ES;l I‘TRB3'I‘£I\1:4P15V Single-fault protection
356K 226K requires two R’s per HV
1/'21% %/2‘ ISET_Sx with CD3210.
28"1' ow Single R on ISET V3P3 OK.
<RHVS3> <RHVSO> ILIM 40000 / RISET
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3211,R3214 TBTHV:P12V
Nominal Min Max

IHVS0/S3 1120mA 1090mA 1170mA (12W minimum)

78 28

78 28

TBT A D2R_P<0>

25 (UM} TBT A D2R_N<O0>

C32

DP_TBTPA ML_C_P<3>

o2 DP_TBTPA ML _C N<3>  ~357§ ;|5
0.22UF | | 338 §33%

C3275 1|2
0.47UF X

GND_VOID=TRUE
Both C s)

n _PP3V3 S4 TBTAPWR

C3220
0. lt'éF p— | SIGNAL_MODEL=TBT_MUX
X5R— CER;/’J 2 VDD
GND_VOID=TRUE 0201 C%I3T212C€L
,
c32FE &) = CBTL05024
<1> ,—| HVQFN24-COMBO
78 72 28 - ggg : g;§ IPLL 0.470F | | 303, 45200 . TBT A D2R_C_N<1> 7 |- 18 Enal 15 TBT_A_CIO_SEL am-
ve 7z 20 C3276 1|2 2 TBT_A_D2R_C_P<1> 8 lre+ auxto_en| 24 TBTDP_AUXIO_EN am:
Sy AU [P A DpprGTBTA____Q_M@H
C 1|2 . DP_TBTPA_ AUXCH_N 1 |aux-
DP_TBTPA_AUXCH
» DP TBTPA Agxgﬂ S I; 0.10F 11 38R ek DP_TBTPA AUXCH P 2 |aux+ (IPU) AUXIO-| TBT_A_D2R1_AUXDDC_N .
78 C3231 1 2 0201 (IPD) AUXIO+ 22 __TBT A _D2R1_AUXDDC_P
0.1UF SR- @D DP_TBTPA_DDC_DATA 4 Ibpc_par TBT: RX_1
o1 + oo DP_TBTPA_DDC_CLK 5 Ippc_crk
20 (oo} TBT_A_CONFIG1l_ BUF 16 |ca_peTouT ca_per| 18 TBT A CONFIG1_RC
1 2
75 28 DP_TBTPA_ ML_C_P<1> C30232§UF I-m—g—| 7 .6 DP_TBTPA MI,_P<1> 11 |pp+
. X5R 0201
<1> 10 _
o 20 DP_TBTPA_ ML_C_N<1 Cc3233 142 . DP_TBTPA_ ML bp omuros 19 DP A LSX ML p<1>
0.220F | 3% §33% TBT A LSTX 14 [y (zpy,  PPMEO- 20 DP_A_ LSX_MI,_N<1>
- @ _TBT_A_LSRX 3 |isrx (1rD) TBT: LSX_A_R2P/P2R
2 (OO} DP_TBTPA_HPD 12 |gppouT mgpep| 17 TBT_A_HPD
GND_THMPAD

Thunderbolt Connector A

FERR-120-OHM-3A

PP3V3RHV S4 TBTAPWR_F

CERM-X5R-1

C3278 1|| 2
0.220F I?éﬁn_g?ﬁ_'

o~

T

X5R 0201

»n _TBT_A_ HPD

MIN LINE
MIN NI ECKWIDTH 0. 20 MM
K TBTACONN 1 C
2 1 VOLTAGE=T5V
((:).301%9 — R312201 MIN-NEC E?JWIDTH 0:30 it GND_VOID=TRUE
19% = TBTACONN 20 RC 1 2 VOLTAGEEHH 16V (0-18.9V) C32051t
X7R-CERM 2 -38 MM 4 0.01UF
0402 VOLTAGE 1AV (& 38% 2
: 201 X5R-GLRM GND_VOID=TRUE
CRITICAL 32 Both C’s)
4|C I’m\—_—@
i i . i i TBT_A_R2D_C_P<0>
TBT Dir§y DP DIr DP Dir TBT Dir . oy a R2D_P<0> 0.220F | 208 §:3Y C_P<0 e
. TBT_A_D2R_C_P<0> - - - - TBT A_R2D_C_N<0> 25 78
TBT_A_D2R <0> bl slalsialy = Pl 2s TBT_A_R2D_N<0> C3271 1|2 —Bs A Relb L NeU> em
2o C_N - - alalalalal = hal TBT: TX 0 0.22uF 11398 §
GND_VOID=TRUE GND_VOID=TRUE TBT: RX 0 5 L —
1 1. : ol IELD PIN; = _ _
R3291é1< 1i{1<3295 / J3200 VI LINE VIBTHT - 38 I cnp_vorp—true 1GNDJIOID TRUE 1(;NDJJOID TRUE
K MDP-J44 VOLTAGE-TS.5V ("1 8 9y) C3206 1 R3270 1‘:1{73027 1
— . K
1200 B2 | § upp F-RT-TH GNDO | B1 0.01UF 54
2015 2201 B4 B3 389 el
O conFIGl ML _LANEOP o X5R-CERM 2 uE
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE | 6 | o ML LANEON oles 0201 5201
CONFIG2 —
28 Lo anp2 GND1 ot B7
.« DP_TBTPA ML P<3> P - B10 O ML LaNg3p ML_LANELP o B9 - - DP_A_ LSX_ ML_P<I1> ;
;s DP_TBTPA_ML_N<3> — - B12 | 5 Mp rangsy ML_LANEIN o|B1l - - DP_A_LSX ML N<1> , 5
Bl4 _ B13
TBT: Unused ore [O GNDé N3 o= TBT: LSX_R2P/P2R (P/N)
O AUX CHP ML_LANE2P O -
1R3278 B18 | & AUX_CHN ML_LANE2N | B17
g70K B20 | 5 pp pur RETURN (| B19
3920w " PORT B GND_VOID=TRUE
5201 SHIELD PINS ) Both C s)
STl lole e~ C32  pei>
N I ISl B Bl Bl B 0.22UF 58 OéDY 28 72 78
alalalalnlolo - - . TBT_A_R2D_P<1> > i TBT A_R2D_C_N<1> 2o 8
- -
<1>
J_ - - 5 TBT_A_R2D_N<1 0 22071 [20T°5;
TBT_A_D2R1_AUXDDC_P - 514-0876 = TBT: TX_1 GND_VOID=TRUE | GND_VOID=TRUE
TBT_A_D2R1_AUXDDC_N - R3272 R3273
-
470K
TBT: RX_1 50w
MF
2201

n _TBT_A_ CONFIG1_ RC

25 (OO} TBT_ A CONFIG2_RC o

R3252' 1R3251 Cc32941 1

i 330pF — L

1/29m 1/2ow 183 7] A
201, 2201 X7R-GERM

'R3241
100K

i/20w
ME
2201

DP Source must pull
down HPD input with
greater than or equal
to 100K (DPvl.la).

Sink HPD range:
High: 2.0 - 5.0V
Low: 0 - 0.8V

470k R’s for ESD protection
on AC-coupled signals.

———————————
SYNC_DAT =12/18/201

SYNC _MASTER=J15 REFERENCE
[P T —

Thunderbolt Connector A

d} Apple Inc.
<]
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V3P3 must be S4 to

3.3V/HV Power MUX

support

wake from Thunderbolt devices.

;1895 _PP3V3_S5
HE T

Nominal Min Max
CRITICAL IV3P3 1100mA 1030mA 1200mA
c33871 Cc3380: 13381 IHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum)
100UF 22UF | —L_0.1UF IHVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W)
208 —— —— 10%
Sty 2 XSR—CEgMgY 2 2 ig;{-cmm
—TANT PP3V3 S4 TBPWR .,
cRSEY 528N 603 0201 MIN LIN MM
19 v3p3out] 18 N-NECKWIDT! 20 MM
20 | )v3e3 VoLrAGE 3" 3%
e a1 20 _PP15V_TBT 12 PP3V3RHV_S4 TBTBPWR
15.75V Max 3 our([1s T VIN-KENE-WIBTH=0 35 MM
| b 33851 [1c3zse |'C33il
C33151 CRITICAL Sur L L Your L 5:
4710 T T, 8% T, %83
35% 2 CD3211A0RGPR | X5R-CERM 2 2 CERM-XS5R |2 X3R
XSR-GERM OFN 6201 6402 402
16 [eNEVU FauLTz| 4
66 65 31 [T S4_PWR_EN S |en ISET_Vv3P3 8 TBTBPWRSW_ISET V3P3
53 20 (IN> TBT_B_HV_EN 11 lgv_EN ISET_s0] 10 TBTBPWRSW_ISET_ SO
66 a5 21 (I PM_SLP_S3_R L 17 Iso ISET_s3 9 TBTBPWRSW_ISET_ S3
eND THRM TBTHV:PZLSV1 1TBTHV:PlSV 5
o S ) 12v: see R3310' |'R3311 R3312
bl Il K K 1] I ° 2.6K 22.6K 36.5K
e below 1% 13 13
1/20W 1/20W 1/20W
M] MF MF
5201 5201
_ _S3 | <RV3P3>
TBTBPWRSW_ISET SO_R
TBT};:;E:;_S:; I‘TRB3'I‘;I\1:4P15V Single-fault protection
356K 226K requires two R’s per HV
1/'21% %/2‘ ISET_Sx with CD3210.
28"1' ow Single R on ISET V3P3 OK.
<RHVS3> <RHVSO> ILIM = 40000 / RISET
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION =
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3310,R3313 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3311,R3314 TBTHV:P12V
Nominal Min Max
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum)
C3300:
0.01UF

78 28

78 28

CRITICAL
FERR-120-OHM-3A

78 28 - TBT B_D2R_N<1>

78 20 (OUT}

78 28

TBT_B_D2R_P<1>

DP_TBTPB_AUXCH_C_N

DP_TBTPB_ML_C_P<1>

C3332 1

<1l>
e 26 DP_TBTPB_ML_C_N<1 ©3333 1|2
0.220F ! ' Z3% 8337

0.1UF

78 DP_TBTPB_AUXCH C P C3331 1 >
0.1UF 0E

2 _PP3V3 S4 TBTBPWR

C3320
0. ll.éF _— | SIGNAL_MODEL=TBT_MUX
v
X5R-CERM 2 VDD
GND VOID=TRUE 0201 C%I3T3I2C€L
’
oth C's) = CBTL05024
20% 20T HVQFN24-COMBO
ERRM N5 5 TBT B D2R_C_N<1> 7 |re- T8 Enal 15 TBT_B_CIO_SEL an =
[ s TBT_B_D2R_C_P<1> 8 |rp+ auxro_en| 24 TBTDP_AUXIO EN  ~mw
ALY pp_pp| 6 TBT_B_DP_PWRDN P
L2 . DP_TBTPB_AUXCH_N 1 |aux-
I X8R _dfd » DP_TBTPB_AUXCH_P 2 |aux+  (1PU) AUXTOA TBT B_D2R1_AUXDDC N - -
6201 (1PD) AUXTO+|_22__TBT B _D2R1_AUXDDC_P ., ,
e gy DP_TBTPB_DDC_DATA 4 |opc_par TBT: RX_1
»» —DP_TBTPB_DDC_CLK 5 |pbpc_crk
25 qum—LBT_B_CONFIG1 BUF 16 |ca_peTouT ca per{ 18 TBT B _CONFIG1 RC 32
2
I—m—3—| DP_TBTPB_MIL_P<1> 11 |pp+
0.22UF | 293 8:3Y ”
<1> 10 -
;s DP_TBTPB_ML_N<1 pp peMzos| 19 DP_B_LSX MI_P<1> e
TBT B_LSTX 14 [igrx (1pgy DO —DB_B_LSX ML _N<i> .
2
3 TBT B _LSRX 3 lrsrx (1pD) TBT: LSX_A_R2P/P2R (P/N)
2 om—DP_TBTPB_HPD 12 lgppour mep| 17 TBT B _HPD 32
GND_THMPAD

Thunderbolt Connector B

1 2 PP3V3RHV S4 TBTBPWR_F

0603

MIN LINE
MIN N ECKWIDTH 0:20 MM
VOLTAGE=15V

R3301
12"

TBTBCONN 1 C

KW,
VOLTAGE =18.9V

MIN LI E W,

IDTH 0:20

o

M.M GND_VOID=TRUE

1

28 78

28 78

———————————
SYNC_DAT =12/18/201

198 T TBTBCONN 20 RC 1 (0-18.9v) C3305 1
X7R-CERM 2 -38 MM 4 0.01UF
0402 01 VoL TAGEETEY 30%
26 XSR-GERM 2 GND_VOID=TRUE
— ——0,01UF 0201 o
GND_VOID=TRUE 5 }5(8;{_ _— CRITICAL Ot C s)
Both c s) IR-C: ) } . . Cc33
c33 0402 TBT Dir DP Dir . DP Dir TBT Dir .np B R2p pP<0> 0 22UF . TBT_B_R2D_C_P<0> 28 78
TBT_B_D2R_P<0> ;s TBT B _D2R_C_P<0> - - o= o= 2 ¥ R 8301 TBT B_R2D_C_N<0> 26 8
0 47UF o= . TBT B_R2D_N<O0> C3371 1|2 e et ]
» m—IBT_B_D2R _N<0> Cc3375 1 (Z:ERM_XSR_I 22 TBT_B_D2R_C_N<0> o= b ala|a|a 6 = - TBT? TX (; 0.22uF ! 228 §53Y
0.470F AL GND_VOID=TRUE GND_VOID=TRUE : —
CERM-X5R—1 R3394! 'R3395 TBT: RX 0 SHIELD PINS = GND_VOID=TRUE | GND_VOID=TRUE
1 1 J3200 MIN-NECKWIDTH=0.30 MM GND_VOID=TRUE 1. 1.
K K VOLTAGE=IE.9V "1 g gy C3306 1 R3370 R3371
17238 20w MDP-J44 ( -9V) 230K
MF MF B2 | 5 gpp F-RT-TH GNDO o lAL OIU]’; 5%
201, 2201 n 30% i/20w
2415 conrrgl ~ ML_LANEOP o { A3 X5R-CERM 2 uE
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE 0201 2201
| A6 15 conric2 ML_LANEON o[ 25
C3378 1|2 2815 Gp2 GND1 o[ A7 S
DP_TBTPB_MIL_C_P<3> 0. 220F —=7 ;s DP_TBTPB_MIL_P<3> -— - 210 [ 0 angap ML_LANEIP o | A9 - - DP_B_LSX_ML_P<1> ,, ,
e 28 DP_TBTPB_ML_C_N<3> y %5R 0201 . DP_TBTPB_ML_N<3> . — - A12 - ML_LANEIN | ALl bl - DP_B_LSX_ML_N<1> ,, 5
C3379 1|2 Pt -p- 12 O ML_LANE3N ML [e; 13 = -
0.22uF | 123§ 6337 TBT: Unused O GNp4 NP3 o TBT: LSX R2P/P2R (P/N)
| A6 | 5 aux cuP ML_LANE2P | 215 —
R3379 'R3378 218 1 5 aux cuy ~ ML_LANE2N o {217
47(%1; g;OK 220 | o DP_PWR RETURN | 219
1/23w 1720w PORT A GND_VOID=TRUE
201, 2201 SHIELD PINS J c33 BOth C s)
| NEIEINENR o 22UF 708 G371 TBT_B_R2D C_P<1>
alalalalaln v - - - TBT B _R2D_P<1> y i TBT_B_R2D_C_N<1>
= J_ - - ;s TBT B _R2D_N<1> 0.220F N
52 _TBT_B_D2R1_AUXDDC_P - 514-0876 = TBT: TX_1 GND_VOID=TRUE | GND_VOID=TRUE
202 _TBT_B_D2R1_AUXDDC_N - 1R3372 11‘:53373
K
TBT: RX_1 5;0
.. _TBT B_HPD ] 1720w
2201
.. _TBT_B_CONFIG1l_RC 1¢3302 DP Source must pull
. TBT B CONFIG2 RC . 0.01UF down HPD input with 1 .
< S 1% greater than or equal 470k R’s for ESD protection
X5R-CERM N
to 100K (DPvl.la). on AC-coupled signals.
1 1 1 0201
R33511~24 R3351 Cc3394 1C3395 1;(03021‘)(41 =
5% 330PF —— —— 330PF = Sink HPD range:
1/20W 1/2ow 183 18% i/20w - X
MF X7TR—CERM 2 ¥IR-CERM ME High: 2.0 - 5.0V
201, 2261 0201 0201 2201 Low: O — 0.8V —— —
) ) SYNC MASTER=J15 REFERENCE
1SR —

Thunderbolt Connector B

)
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DDC Crossbar

Only necessary on dual-port hosts.

On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC.

NEVER SEND AUXCH THROUGH CROSSBAR!

35290 2010 37 13 93§31 85 9 _PRP3V3_S0
745 38 a7 4 a5 aa =

«
400" - 1C3480 '‘R3452 '‘R3454
R3400 5 —— 0.1UF 2.2K 2.2K
100K 9] T 2%% 1% 1%
1180 > 2 CERM 1/20W 1/20W
MFZ%EZ Uu3400 402 2201 2201
16 ENATS3DQSF1N°224 R3451 R3453! 2.2k pull-ups are required by PCH
2.2K 2.2K to indicate active display interface.
1 CRITICAL 20 oy oy
2 gum—LPP_TBTPA_ DDC_CLK INA+ OUTA1+ 1/20W 1/20W DD++ iolati hould '
11¢gry—DP_TBTPA_DDC_DATA 2 | 1na- oural-| 19 4 A, spec violation, shou remove!
ourao+| 18 DP_TBTSNK1_DDC_CLK 12 70
ouTao-| 17 DP_TBTSNK1 DDC_DATA pm :: 70
14 |saz saol 15
10 ENB
»: @um—DP_TBTPB_DDC_CLK 3 | InB+ ourB1+| &
gy DP_TBTPB_DDC_DATA 4 | 1nB- ourB1-| 7
ouTBo+| 8 DP_TBTSNKO_DDC_CLK _m: 7o
ourso-| 2 DP_TBTSNKO_DDC_DATA pr :: 70
TBT_DDC_XBAR_EN 12 |sp1 = ssol 11
a ]
§ B
3 SAI/SBI = 1: INA OUTAO, INB == OUTBO ]
SAI/SBI = 0: INA OUTBO, INB == OUTAO

25 D TBT_DDC_XBAR_EN_TL

Second

TBT Port

03410 |2
DMN5LO6VK-7

sor-s63 | K

—

HV Boost Enable

TBTBST_ PWREN_TL

2 2 py—TBT_B_HV_EN

2[c ™

ST

30

SYNC MASTER=J15 REFERENCE
——

DDC Crossbar

—
SYNC DéTE=11/16/201
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QMIT TABLE
L3570
L(YYY 2 r PCIE_AP_R2D_PI_P
0.6NH+/-0.1NH-0.85A
0201
NOSTUFF
1C3570
—L 0. 1UF

NOSTUFF
1C3571
_T_o.lur

o
T120.1uF PCIE AP _R2D&mP 1 7
10% || pewR-cERIO2

PART NUMBER QTY

DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

117s0201 4

RES, O0OHM, 0201

L35(70,L3571,L3573,LB574

13571 J_
1(YYY 2 = PCIg AP R2D PI_N 1: 2 CIE_AP_R2 = e
WIFI_EVENT ez 0.6NH+/-0.1NH-0.85A 108 1 STR-CERO2
/-0 1n¢ C3530
NOSTUFF OMIT_TABLE NOSTUFF PLACE_NEAR=J3501.4:2.54MM
1¢3572 103573 .
= 9gtoF 1§ 3.3V WLAN Switch
4 - %
% g3hycERM 2 %E%ECER‘“ Part TPS22924C
Type Load Switch
L3§%f§_TABLE L R(on) 18.5 mohm Typ
@ 2.5v 25.8 mOhm Max
1YY Y Lz PCIE AP D2R P gom i 7
0.6NH+/-0.1NH-0.85A NOSTUFF
s PCIE_AP_R2D_P L5y /=0. 1N 1C3575
o » PCIE AP R2D N L5 0 TUE 15550367
% %
2 ig;_CEyMOSTUFF 2 igg_cm L3504 CURRENT SENSE U3550
CRITICAL 0201 0201 1a PEAK FERR-120-OHM-3A TPS22924
33501 L3574 1 PP3V3 WL ., PP3V3 WLAN R a1 cs® a2 PP3V3_S5 Gy
. 12 s 230 =3.
_RT— CRITICAL
F-RT-SM 0.6NH+/-0.1NH-0.85A _ olca PM WLAN EN
19 1 C3576 0201 - Max Current = 2A (85C) . N| I 34 41 66
— 9 '%1UF OMIT_ TABLE 0, 1UF PLACE_NEAR-J3501.1:2.54m CERM 2 CERM 2| pracs wear-g3sor.1:2.sam -
1 2 1§% NOSTUFF 2 1% 402 402 3}
e X5R—CERM X5R—CERM
olz ;o PCIE_AP_D2R PI_P 0301 0301
3 2o PCIE AP _D2R PI_N =
o> : AP D2R PT ) cryrzear L ATRPORT -
o - L3501 = =
ols - 90-OHM-50MA
o - TeHog0E-1
7 - 5o PCIE_CLK100M_AP_CONN_N 1 4« PCIE_CLK100M AP_N e
o o= <
o - —
9
o 5o PCIE_CLK100M_AP_CONN_P 2 (Y YY 3 PCIE CLK100M AP_P g
o2 -
o= e PLACE_NEAR=J3501.7:2.54MM
12
o BLUETOOTH L
< : - EELEMBRE L D 22 20 7 7e 66 66 65 47 46 43 42 39 31 20 _PP3V3_S4 NO_XNET_CONNECTION=TRUE s
o - moe - 4 03510
o= - DMN32D2LFB4
oThe 2 1 USB_BT_CONN_N 1C3510  PrmiQstisy
o PG 75 1 USB_BT_CONN_P o — 0. 1UF I
18 .| PP3V3 S3RS4 BT _F -3V
o MIN LINE WIDTH=0|.5 Tm L3505 cC 2 8’2‘3‘3‘{“"5“ 1|G
— Ve TGRS S50 Y
O2—s : 1c35 ! PP3v3_ sS4 28 38 39 42 43 45 47 65 5 68 Lly+ M 5 5 ne L
21 —— 0 01UFFERR-120-OHM-1.5A 2lv- y3510 m-}-2 USB_BT WAKEN -
()r—— -1 0402-LF PI3USB102EZLE]|
2 ig‘l{_c,ﬂmcz,um:mm..s:z.wn TOFN 7 USB BT P 1
51681016 0402 CRITICAL ] —BT_P gy~ » |'R3512
1 USB_BT N cpry s o 15K
L L 120w
71 68 66 41 38 21 12 PM_SLP_S4 L 10 |sEL OE*[)8 | 2%1 Supervisor & CLKREQ # Isolation
GND Delay = 130 ms +/- 20%
SIGNAL_MODEL=MOJO_MUX_USBONLY =
PP3V3_WLAN_F ., ., PP3V3_S5 BEEEREE S
L SEL | OUTPUT . . . CRITICAL
L USB_BT_ WAKE R3553 |'R355 .
= e 100K 232K 1C3540
- 1916w 1916w Uu3540 f— 0.%1uF
MESLF MELF SLG4AP041V S 18%
2 TDFN e

» AP_RESET_CONN_L

P3V3 WLAN_ VMQON|

» AP_CLKREQ_Q_L

AP_RESET_L

am =
PM_WLAN_EN 34 41 66

'HRM
PAD

|||—4

AP_CLKREO L fom 1 10

SYNC DATE=10/31/2017
—

e

X29C CONNECTOR

)
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PLACE_NEAR=J3700.1:3mm
CRITICAL

L37
FERR-26-OHM-6A

OOB Isolation

PP3V3_S0SW_SSD
BYPASS=U3710:5 mm
1C3718
0. 1UF

71 69 46 35

CRITICAL
74LVC1G08 ¢
50T891

2 SMC_OOB1_R2D_L "
e e PP3V3_SOSW _SSD_FLT a I <am
e INE_WIDTH=0.6mm U3Zle A
fetnicetsag o o w
1C3702 =3-
0.1UF 0, 1UF . )3
i 18 51450449 R3700 | #c
0 0201 CRITICAL 00K =
PLACE_NEAR=L PLACE_NEAR=L3700.1:1lmm 1/2»04%\1
= 3799 201,[ sl i 5] BRIV SO
Gnp_vorp F-RT-SM gnp vorp
1 o o 53 BYPASS=U3711:5 mm
1
2|5 gls2 SMC_OOB1_R2D_CONN_L C03'71%u9, 1
Ell Dl IET SMC_OOB1_D2R_CONN_L 18%
1o — XSR-GEKl 2
516 o2 SSD_PCIE_SEL L oo L CRITICAL
6 o o 49 SSD_DEVSLP am = N 6 74LVC1G08
a0 RGNS N _PP3V3_SO 71lo of28 SMC_PWRFAIL WARN L _~m. 2 SOT891 C
Fowmee®®® SSD_RESET CONN L 815 ol SSD_PWR_FET_EN . am s e “
NC_SSD_MFG_RSVD 9
—t =5 — O —
713 coy—BCLE_SSD_R2D_C_N<3> C3710 || 2 cNp voID=TRUE 005 6
0.1UF v XSR-CERM 2 PCIE_SSD_R2D_N<3> | [rrus1l [ ] 1
2613 PCIE_SSD R2D C_P<3> 11 2 2 GND VOID-TRUE 2 PCIE_SSD R2D P<3> | lrruml2 [ 5 o 26
0.1UF vV XSR-CERM 13 =
0 O
71 [y PCIE_SSD_R2D_C_N<2> C3712 1|2 gNp vOID=TRUE »s PCIE_SSD_R2D_N<2> | lrruglé |5 (| 26
0.1UF T6V X5R-CERM 0201 2 PCIE_SSD_R2D_P<2> | |rrus1s [ ] 2
6 15 PCIE_SSD R2D_C_P<2> C3713 1|2 Np vorD=TRUE 615 6
0.1UF v XSR-CERM
71 py—BCIE_SSD_R2D C N<1> C3714 1||2 cup vorp-trus 715 6
0.1UF vV XSR-CERM 2 PCIE_SSD_R2D_N<1>| [rrus18 [J J]] e
713 coy—BCLE_SSD_R2D_C_P<l1> C3715 1|2 onp vorp-tROE 2 PCIE_SSD_R2D_P<1>]| [rrus19 [ J J| e ——
0.1UF - 20
0 O
713 coy—BCLE_SSD_R2D_C_N<0> C3716 1 || 2 ND vOID=TRUE 2 PCIE_SSD_R2D_N<0>| [rrus21 [J J| e
0.1UF 16V XSR-CERM 0201 . PCTE_SSD_R2D_P<0> | [rrom22 [ 5 (] .
713 cop—BCLE_SSD_R2D_C_P<0> C3717 1|| 2 GND VOID=TRUE EEN D
0.1UF 10% 16V X5R-CERM 0201 SSD CLKREQ CONN L 24 o —]
25 32
0 O
26 [ 5 o3t PCIE_CLK100M SSD N rmu
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 o232 PCIE CLK100M SSD_ P e+
28 o o 29
54 o o 59
55 o o 60
Supervisor & CLKREQ# Isolation 5615 oler B
57 62
Delay = ~55ms =8 O O o3
0 O
PP3V3_SOSW_SSD 4 w0 1 PP3V42_G3H 192833 41 42 43 40 50 30 37 l
CRITICAL 4 1C3740 =
R3Z401 r 1?3274 1 VDD f— 00- 1UF .
K K —
00 23 740 B 4 VI Gumstick3 Connector
1/20W 1720w §5ay-x5
iy ue SLG4AP016V
2 2
TDFN
APN 34350511
—
SSD_RESET L .
SSD_PWR_FET_ENy) 55 s
CLKRE
SSD O L mymu

'‘R3742
100K

b

17200
ME

2201

65 35 35 65

D_PWR_FET_EN — SSD_PWR_FET E

MAKE_BASE=TRUE

E— m—— A
SYNC MASTER=CLEAN MLB KEPLER SYNC DAT. —06/08/201;

SSD Connector
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8 7 6 5 4 3 2 1

PP1V8_ CAM ; .,

1.0 HL132A0255M0HM NOSTUFF | NOSTUFF | NOSTUFF
BYPASS=U3900.K13:2.54MM -OUH~1.6A% 'R3930 'R3932 'R3934
79 37 36 PP1V35 CAM 1 2 P1V35_ CAM SRVLXD PHASE %§00K %§00K %§00K
MIN LINE WIDTHEO.GM.M 1008 3720w 3720w 3720w
VOTrAGKET 35y 0 M 21 C3922 C3923 C3924 C3912 C3913 PLACE_NEAR=U3900.K13:4MM ME ME ME
L§29N?IG 1 = 2201 2201 2201
20%
PP1V35 DDR CLK 1YY Y L2 >%< 2 éﬁl%‘;"i-XSR % §V ém%‘;”l X5R |2 2 gsi” PP1V8_CAM ¢CAM RAMCFGZ .
[ MIN _LINE WIDTH=0.EMH ' 6261-1 0201 03611 402 e CAM_RAMCFG1 36
MIN] NECKWIDTH 0.2MM 0402
_ ¢ CAM_RAMCFGO
U3900 VOLTAGE=I- 35V 1C3900 I 'R3920['R3921 *
BCM15700 - 1UF = GND_CAM PVSSD ¢ 100K 100K
¥5A - %%, ” S tow £ Toow 'R3931 |'R3933 [|'R3935
CERM-X5R MEF MEF 330K 330K 330K
N7 SYM 3 OF 3 0201 201 201 H H H
L3903 2 2 3920w 3920w 3920w
N8 CRITICAL ad
MIPI_AGND = 220-OHM-1.4A 201 201
= e N > B LYY YL PP1V2_CAM_XTALPCIEVDD 12C_CAM SMBDBG CLK.. ? :
OMIT_ TABLE ” PPOV675 CAM VREE, ., ., pEPLVZ_CAM _XTALPCIEVDD :s 36 I2C_CAM_SMBDBG_DAT ;, L3901
DDR_VDDIO MIN LINE WIDT 0603 1.0UH-1.6A-55MOHM
c10 K4 MINNECKWIDTH=0. 3 3931 -4 ° b
c7_|)pcIE_GND N4 VOLTAGE=0.675V 1C3927 3s PP1V2, CAM 1YY Y L2 P1V2_CAM_SRVLXC_PHASE .,
0.1UF 1008
G14 - %%y 2 1C3970 |1C3971 [1C3972 (1C3973 |1C3974 |1C3975 _L1C3914_L1C3915 PLACE NEAR=U3900.M13:4MM
) )PMU avss DDR_VDDIO_CK| 2 8151131\{1—}(511 3904 (%)O%IUF %20%OOPF g()%lUF %20%OOPF (%)O%IUF %0'§1UF UF UF -
2 - N N PLACE_NEAR=U3900.M13:2.54MM
DDR VREF O| N5 220-OHM-1.4A 2 QERM-x5R |2 XJR-CERM |2 QERM-XSR |2 XJR-CERM |2 GERM-x5R |2 CERM-XSR 2 gar” 2 5 3v —
. ! — m N 0201 0201 0201 0201 0201 0201 402 402
.. GND_CAM_PVSS N13 = 1 . . . .
P14 PCIE_vDD1pP2| C8 PP1V2 CAM PCIE VDD _FLT 0603 _ ) J_
P15 | |SR_PVssC - RN RECE WTBTE=0 - SiM 1C3932 C3933 BRSSO E G590 8 e : o A T RS S< 53951%%.972 54MM s GND_CAM_PVSS
o — S MIN NECK WIDTH=0. %"%OUF 20 BYPASS=03900.F9:2.54MM  BYPASS=U3900.L9:2.54MM
3 v
2 st
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USB Port Power Switch
Left USB Port A
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4 3

SMC Manual Reset & Isolation

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

Keys ANDed with PSoC power to isolate when PSoC is not powered.
No IPD on OE input pin PP3V3_S4 (symbol error).

, PP3V42_G3H

IPD Flex Connector
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0202-LF  MIN-NENEWIDTH=0: 5 OMH 49.9K —
VOLTAGE=5V 1/2%%
1C4807 MF
0.1UF 201,
18% PLACE_NEAR=L4807.1:2MM
B e

5650 44 43 42 41 39 33 35 1
nBRY
BYPASS=U4850.10:5:5 mm
C4850 1
0. 1&5
°
— X7R-CERM 2
VDD 0402
U4850 =
SLG4AP4103
TQFN
o 65 47 a6 43 a2 39 34 20 _PP3V3_S4 4o Ny
7170 69 |~
9
20 WS_LEFT SHIFT KBD 1l 1 —)— OUT 1 WS_LEFT SHIFT KEY o
— — — sy
8
21 5» WS_LEFT OPTION_KBD 2|in 2 I,> our 2 WS_LEFT_OPTION_KEY ,,
sy
7
1 5 _WS_CONTROL_KBD 3ln 3 N e OUT_3 WS_CONTROL_KEY 2
1PD) I/ .
Pull-up in U5110.
OUT ALL#| 6 SMC_TPAD_RST_ L oD -
THRM
GND PAD
o =
ot
e T et e -
| |
! PSOC USB CONTROLLER |
| |
I - USB INTERFACES TO MLB !
| - SPI HOST TO Z2 !
| - TRACKPAD PICK BUTTONS !
| — KEYBOARD SCANNER |
| PLACE_SIDE=BOTTOM |
lig 13 43 33 24 33 RR3V3_S4 R4804 sypassous7 EYRASSyay AR Qi 497507 11
| 2 NA 1 _PP3V3 S3 PSOC = -27:>0:> mm |
MIN LINE WIDTH=0.50MM |
! e UERNEEGHIpT-o 20
MESLE . 1C4804 1C4805 1C4806 |
! 0 . == [00PF  —=0.1UF 44,7UF |
| R4803 5 38y 5 0%y B 3%
220K NPO-CERM CERM-X5R X5R I
| 5% 0201 0201 402
| 1/20W |
| 201, J_ |
| o0 g SMC_PME_S4_WAKE L = WS_KBD23 o !
| 2 PICKB L WS_KBD22 3 1 |
| ,, _BUTTON_DISABLE WS_KBD21 o |
| 2135 _22_HOST_ INTN WS_KBD20 I, |
. WS_LEFT SHIFT_KEY WS_KBD19 - |
: 5 WS_LEFT OPTION KEY WS_KBD18 37 |
I ofw|w|o| ol |o|a|e|]o|n]<|n !
HE R R R R R R R R |
! NEAMD~NAOT OO
| R -BONN !
NNOOOOPPOOOONN |
| 3 WS_CONTROL_KEY 1P2 3 mmmAAA A A A A A P2 2042 WS KBD17 39 71
| 513 22 _KEY ACT L, 2p2 1 CRITICAL P2 04 WS_KBD16N ., |
| NCx—P4_7 OMIT P4_6[40  WS_KBD15_C |
| o m—TPAD_VBUS_EN 4P4_5 U4801 P4_4[39 WS_KBD14 307 |
| NCXx—P4_3 cysc24794 P4_2[38 WS _KBD13 4, |
NC 6| P4_1 MLF-1 P4_0 37 WS_KBD12 39 71 |
! 2129 _PSOC_MISO 1p3 7 (SYM-VER2) P3 636 WS _KBD11 . |
| 13 PSOC_F_CS L 8p3 5 p3 4|35 WS_KBD10 . |
| ns PSOC_MOSI ~~ 9p3 3 P3_ 2|34 WS_KBD9 97
| 1 _PSOC_SCLK 19p3 1 33754426 P3 0[33 WS KBD8 s » !
| 72 _Z2_MISO ps 7 P5 6|32 WS_KBD7 s !
| na 22 _CS_L 12p5_5 P5_4[3l WS _KBD1 A !
| nw Z2_MOSI = 13p5 3 p5 2|30 WS_KBD2 71 |
| 7130 22 _SCLK 14 P5_1 P ~OoON W P5_0 29 WS_KBD3 39 71 |
1 o a 1 111 | | ogrML |
HeH A=A+ QNS A
: MMM >AAD MM MMM PADEY |
o R I B B ST e B B A B B BN B
| EHBEEENHEBNEEERE 1 |
| TP_PSOC_SCL WS_KBD4 o !
| TP_PSOC_SDA WS_KBD5 - !
| TP_PSOC_P1_3 = WS_KBD6 7 !
| TP_ISSP_SCLK P1_1 TP_ISSP_SDATA_P1_0 |
| ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA |
| R428401 722 CLKIN ., !
| 751 USB_TPAD P 1AAA 222 USB_TPAD R_P TP_P7_7 !
|
I 1750w »(PP3V3 S3 PS0Q) |
| 201 - -
| 1C4802 1C4803 1C4801 !
| B TPAD 1}4803 B TPAD R - %QOPF - go%lUF %0.§7UF |
1 e - - 4 - - 2 §80-cErm 2 QERM-x5R 2 gag’ !
1 Sow 0201 6201 402 |
| M |
| BYPASS=U5701,22:19:
| = 1335—]1?57:’%%2531;{],5876“ 22:19:11 mm !
|
|

39 _BUTTON DT

ABLE

CRITICAL
04801

DMNS5LO

71 43 42 a1

6VK-7

SOT-563

TPAD Buttons Disable

PLACE THESE COMPONENTS CLOSE TO J5800
THIS ASSUMES THERE’'S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS WILL BE DISABLE
WHEN THE LID IS CLOSED

LID OPEN => SMC_LID_LC ~ 3.42V
LID CLOSE => SMC_LID_LC < 0.50V

IC | PIN NANE CURRENT R_SNS | V_SNS| POWER

T™MP102 v+ 10Ua 2.55 KOHM 0.0255 v 0.255E-6 W
80uA 0.204 Vv 16.32E-6 W

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

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

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

Keyboard Connector

ez 0 (OO SMC_ONOFF_1.

51850752
CRITICAL
J4813 C
66 66 65 47 46 43 42 39 34 20 PP3V3_S4 32 O
s6 50 44 43 42 41 39 30 33 219 PP3V42 G3H | ~
nBERY 30l
0
5135 WS_KBD1 28 o
5135 _WS_KBD2 27 5
5135 _WS_KBD3 26l
5135 _WS_KBD4 28 5
5135 _WS_KBD5 24 5
5135 _WS_KBD6 23 5
5135 _WS_KBD7 22 5
51 3s _WS_KBDS8 21 5
5135 _WS_KBD9 200 5 e
2150 _WS_KBD10 19 5
5139 WS_KBD11 18 5
R4814 7130 _WS_KBD12 17] o
113 7139 WS_KBD13 16|
1 2 O
5 _WS_KBD15_C Y S WS KBD14 D
/16w .o WS_KBD15_CAP Y
402 1 WS_KBD16_NUM| 135
R4815 7139 WS_KBD17 12| o
0 2 WS_KBD18 1 2
5 _WS_KBD16N 1 y 2 T WS KBD19 i O
16w i » _WS_KBD20 915
402 7139 _WS_KBD21 85
5139 _WS_KBD22 7]
R418K10 1 3 _WS_KBD23 5 8 B
LAAN 2 .. WS_KBD_ONOFF| L EDY
PLACE_NEAR=J4813.5:5MM 1 Psw 45
Cc48101 MESLF 7133 WS_LEFT SHIFT KBD| 3 o
0.10F nss WS_LEFT_OPTION_KBD 2 o
céﬁm‘ﬁ 2 55 _WS_CONTROL_KBD 13
402
L o3 O
— F-RT-SM
FF14A-30C-R11DL-B-3H
e
 EETEREE S S o] A
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Keyboard Backlight Connector

516sS0899
CRITICAL D

J4915
ARO7A-S010-VAL
F—ST—SM12

O 1
71 63 _.KBDBKLT_ RETURN1 2

oy
NeX2H0 0

810 of2xne

¢ _KBDBKLT_ RETURN2 , sl o]z

O O

13
Q 14

w [

163 _PPVOUT_ SO0 _KBDBKLT

p— —— A
SYNC MASTER=CHANG J45 SYNC DATE=03/15/2013
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KEYBOARD/TRACKPAD (2 OF 2)

d} Apple Inc. m<SCH—NUM> D
8 <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 49 OF 118

II NOT TO REPRODUCE OR COPY IT rr—
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED 40 OF 81

2 : 1




8

NOTE: Unused pins have

"SMC_Pxx" names.

pins designed as outputs can be left floating,
those designated as inputs require pull-ups.

80 71

80 71

71

71 68 66 38

71

71

7

7

7

57

57

50

50

50

50

50

50

50

4

4

a8

aa

aa

56

56

NOTE:

U5000 T it 5
LM4FSXAHSBB —F ¥3RCERM |2 XSK-CERM
u LPC_AD<0> B13 lipcoapo (1 O 2) ATNOO| B2 g SMC_CPUPKG_VSENSE am e«
15> LPC_AD<1> et 213 |Lpcoan1 AINo1l EL ; SMC_CPUPKG_ISENSE am s i
1B LPC_AD<2> @=pCL2rPcoap2 OMIT_TABLE a1no2l F2 - NC_SMC_ADC2 am s
13 LPC_AD<3> D11 l1,pcoAD3 arnNo3|_F1 - SMC_DCIN VSENSE am e o
19 LPC_CLK33M_SMC - H12 [rpcocLk AINO4| B3 - SMC DCIN ISENSE ame
b LPC_FRAME_L e D13JiPcoFRANE* ATNOS| 23 g SMC_PBUS_VSENSE am -«
20 SMC_LRESET L o CLLPCORESET* ATNOG| B4 - SMC_SSD_ISENSE am
- LPC_SERIR H13'|1 pcOSERTRO AINO7| 24 SMC_CHGR_BMON_ISENSE s as
12 PM CLKRUN L (OD) - Gl]@LPCOCLKRUN* aINos|_B5 - SMC_CPU_HI_ ISENSE am e o
2 (I LPC_PWRDWN_ 1. - F130ch0p]yr AINO9| A5 - SMC_OTHER3V3 HI ISENSE am s
1 MC_RUNTIME_SCI_ L FlLecoscI* ATN10| BE MC_P1 MEM_TISENSE 43 46
u oo SMC_WAKE_SCI L P B12 [pks AIN11| A6 P SMC CPUDDR_ISENSE s a7
b AINi2| €1 : SMC_LCDPANEL_ISENSE @@u .
3, SMBUS_SMC_0_SO0_SCL E10 |t2c0SCL AIN13| C2 - SMC_OTHERS5V_HI ISENSE am e s
31D SMBUS_SMC_0_SO_SDA (OD) iy D13 |12c0SDA AIN14| Bl - NC_SMC_ADC14 am -
w SMBUS_SMC_1_S0_SCL M4 |r2c1sCL AIN15[ B2 - NC_SMC_ADC15 am -
™ SMBUS_SMC_1_SO_SDA N2 [t2c1SDA AIN16| G2 - NC_SMC_ADC16 am s
9B SMBUS_SMC_2_S3 SCL (OD)  quuugp— N8 [12C25CT AIN17| Gl - SMC_LCDBKLT ISENSE am e v
B SMBUS_SMC_2_S3_SDA (OD) M8 [12c2SDA aIn1s| HL - NC_SMC_ADC18 am o ’
a3 NC_SMBUS_SMC_3_SCL L8 |12¢c3scL AIN19| H2 - NC_SMC_ADC19 am s JiC5013
o@D NC_SMBUS_SMC_3_SDA (OD) Qi K8 [r2c3sDA AIN20| B7 - SMC_S2_ISENSE am e v 0.1UF -
w _SMBUS_SMC_4 ASF_SCL N7 |r2cascL ATN21| AT g NC_SMC_ADC21 oo - - 1% —
> NC_SMBUS_SMC_4_ASF_SDA (OD) quep— 117 |r2ca5DA a2z B8 o SMC_X29 ISENSE am e v nggﬂf—xm
aa SMBUS_SMC_5_G3_SCL N4 |r2¢58CL AIN23| A8 - SMC_TBT_ISENSE am o
aa SMBUS_SMC_5_G3_SDA N3 r2¢c58DA
ED—=E et et (D) colx2 o CPU_PROCHOT_L ame e
0 T} SMC_FAN_0O_CTL - H11 |pM6 /FANOPWMO co+ K1 SMC_VCCIO_CPU_DIV2 ,,
© D SMC_FAN_0_TACH - L13 [pM7/FANOTACHO c1-| L2 SMC_S5_ PWRGD_VIN ,,
 @um—SMC_FAN_1_CTL & CLLlpxe/Fanopmn pes/c14 L1 - SPI_DESCRIPTOR_OVERRIDE L g 15 o2 ’
» Om»—SMC_FAN_1_TACH w212 IPK7/FANOTACH]  T3CCP1/PJ5/C2-| €5 - CPU_CATERR_L an: Jic5010
s SMC_TOPBLK_SWP_L @53 |Pn2/FanoPwM2  T3CCPO/PJ4/C2+{ DS g CPU_THRMTRIP_ 3V3 am + TOF
TP_SMC_MPM5_LED_CHG - D10 |pN3/FANOTACH2 %83}
SSIOCLK/PA2| M2 - SMC_PM_G2_EN OO 2 o1 e —F %38
o @um—SMC_SYS_KBDLED &1Ll [pna/FANOPWM3 SSIOFSs/pa3| M3 - PM_DSW_PWRGD U 2 71 76
NC%PNS/FANOTACHZ& SSIORx/Pad4l L4 g ~  SMC DELAYED PWRGD mwm i 20 30 42
- NC_SYS_TDM_ONEWIRE 11 |pn6/FanopwM4 ssToTx/PAS| N1 g SMC_PROCHOT o
seqEr>—SYS_ONEWIRE =11 [PN7/FANOTACHS
- D NC_HISIDE_ISENSE_OC - J4 |pH2 /FANOPWMS U1RX/BO[ F11 g SMC_DEBUGPRT_RX L Yesn EURTRE
- D NC_SMC_ODD_DETECT - J2 |pH3/FANOTACHS uvlTx/pB1| E11 - SMC_DEBUGPRT TX L oD 50 02 75
TOCCPO/PB6| F4 - NC_SMC_SYS_LED oD -
<@ CPU_PECI_R o=t C*lPECTORX TOCCP1/PB7| F3 _ quug (0p)  NC_SYS_GFX_THROTTLE L D -
2 GO} SMC_PECI L e Cé lpEcIOTX
e SSI1RX/PFO| M2 - SPI_SMC_MISO am =
« I SMC_BIL_BUTTON_ L =113 [PPO/IRQ116 ssT1TX/PF1| N9 - SPI_SMC_ MOSI U =0
©» mm—SMC_DP_HPD_L - L12 |pp1/TRO117 ssT1CLK/Pr2l L10 g SPI_SMC_CLK oo o
s —SMC_PME_S4 WAKE L - M5 lpp2/TRO118 SSI1FSs/PF3| K10 o SPI_SMC_CS_L oo o
- -
20 Cy—SMC_PME_S4_DARK_L - 212 IPP3/1RO119 pra| L9 - S5_PWRGD am s e
az MC S4_ WAKESRC_EN -~ J13 |pp4a/IRQ120 prs| K9 - PM_PCH_SYS_ PWROK Yesn URLRURZRH
NC>ES|PP5/IRO121
NC>E8|PP6/1RQ122 WTOCCP0/PG4| K7 - SMC_DEBUGPRT_EN_T. oD
0 D> SMC_LID - K6 [pp7/TRQ123 wToccp1/pGs| L7 - NC_SYS_GFX_ OVERTEMP am s
2 (U} NC_ENET ASF_GPIO - D4 |po0/IRQ124 wr2ccro/pHo| K3 - ALL_SYS PWRGD Yes:u SURCEURTR
2 D SMS_INT L - E4 [po1/IRQ125 wr2ccpl/pH1| K4 - SMC_THRMTRIP oD 2
a2 MC_BC_ACOK - F5 lp02/IRQ126
« I G3_POWERON_L - NS |po3/1RQ127 wr3ccpo/pH4| I3 - PM_PWRBTN_TL oy 12 18 76
oy BM_SLP_S3 L - N6 |ppa/1RO128 wr3ccpl/pas| H4 - PM_SYSRST_L OO 12 15 71 76
12 PM _SLP_S4 L - K5 |pos5/1RQ129 WT4CCPO/PH6|_H3 NC_MEM EVENT L P
12 PM_SLP_S5_ L - M6 |po6/TRO130 wr4ccpl/pH7| G4 - SMC_ADAPTER_EN oo 12 42
» O SMC_ONOFF_L - L6 |pg7/1RO131
T1CCPO/PJO| C2 - SMC_OOB1_D2R_L am -
- my—SMC_RX_L - L3 lyorx T1cCcP1/PJ1| BY - SMC_OOB1_R2D_L oD
2 o—SMC_TX_L - Juorx T2CCPO/PI2| RO g NC_IR_RX_OUT_RC am -
T2cCP1/PI3 C8 g  NC BDV BKL PWM oy
s qum—SMC_PWRFAIL_WARN_L @ "13 [usBonu
3 PM_WLAN_EN 12 [ussopp WI5CCP1/PM3| HI0 g PM_BATLOW L U 12 20 43

57 56 50 44 43 42 39 30 35 10 PP3V42 G3H
#Ba

L5001
30-OHM-1.7Aa

1C5004
1UF —— 07, lUF ——= 0 1UF
6.3V S 18 S 18
CERM XS5R-CERM XS5R-CERM
402 0201 0201

VOLTAGE=3.3V

2 PP3V3_S5 SMC_ VDDA
MIN LINE WIDTH-0.25 MM
0402 MIN_NECK_WIDTH=0.1 MM

=

Q

~

If SMS interrupt is not used, pull up to SMC rail.

SMS Interrupt can be active high or low, rename net accordingly.

1

MIT TABLE
'R5002 P 165001
- 1UF
11 U5000 = Joy?
2% 20w LM4FSXAHS5BB 2 CERM-XSR
uey BGA
2
(2 OF 2)
770 e Iy SMC_RESET L | g Gl0psrs swerk/Tck| S0 SMC PERTEN
swpro/TMs| 210 SMC 42 50 71
702 saggryWIFL EVENT L |  (OD) qyugp BllIPK4/RTCCLK swo/Tpo| 211 SMC a2 50 71
SMC_WAKE_L N134waAKE* rp1| B10 SMC_ w50
NexHiguTB
Nc| B2 o ne
P MC_CLK32K M10 |xosco
Ne L0 Ixosc1
vppa| D3
12 _SMC_EXTAL G12 [osco
.2 _SMC_XTAL G13 losc1 VREFA+| D2 42| PP3V3_S5_ AVREF_SMC
vREFA-( DL XW5000
K12 lypaT SM
47 46 a5 a2 | C3 GND C
D7 GNDA( E3 PLACE_NEAR=U5000.A1:4
E6
E8 Al
E9 c7
F10 | [vpp D9
37 ES5
k7] To C5020 (1C5021
.01UF —— 1UF
J10 i 8 T, &oky
HY SR-CERM |2 CERM
GND 201 402
PP1V2_ S5 SMC_VDDC J1 Js
MIN LINE WIDTH=0.25 MM J6 8
MIN _NECK_WIDTH=0.1 MM
1 C50 17 VOLTAGE=T.2V K13 VDDC J11
0 —— 0.1UF D6 K11
10 ; 1%,
C CERM-X5R
0 0201 £

S
SYNC DATE=03/15/2014
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IR a—
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8 7 6 5 4 3 2 1

" " .
SMC Reset "Button", Supervisor & AVREF Supply
R5127 SMC12 PECI SUPPORT
PP3V42 G3H AP 2 PP3V42 G3H SMC_ SPVSR
Y MIN LINE WIDTH=0.4 mm
17160 C5127 vameesazy ™ B PPIVOS SO s 1y 104z 62 66 60 7t
Go12 R5100
— 20% 100K
2 %R TUFF 5%00 CRITICAL
1/20W
40 ey o 05130 o5
e g e n , DMN32D2LFB4 |
DFN1006H4-3 KH
Mac Mini: 5V ™ SYM_VER_2 |_
Mobiles: 3.42V 0.47UF v+ VIN D
S8 U5110
CERM-I3S VREF-3.3V-VDET-3.0V
DFN
59 [IM)—SMC_TPAD RST L SQMR1* (1PUEN0903049 RESET, SMC RESET L _gmym, a1 s0 57 71 -
SMC_ONOFF_L 7
71z a1 29 [I—S=—— MR2* (xPu) PP3V3 S5 AVREF SMC _ 4 5 74 58 41 «(ETy—CPU PROCHOT L )
N CRITICAL 8 MIN LINE WIDT 4 mm R5133
SMC_MANUAL_RST L DELA REFOUT MIN_NECK_WIDTI mm
THRM VOLTAGE=3. 3V NOSTUFF
OMIT GND PAD
1
P e5101 ° 7l csi25 | cs126 2 92
2 0.01UF —— DMN5LO6VK-7
108 —T— — 0.01UF > | sor-ses
1710w 198 oA
L xsr-com 2 o23v iov -
2603 0201 x5R 2 2 XSR-CERM
SILK_PART=SMC_RST 603 0201 R5134
- | T[S G|2 43
= CPU_PECI R 1 2 CPU_PECTI
PLACE_SIDE=BOTTOM e o S 1 2 0 ¥ sMC_pROCHOT R i — N\ D 17—
MIN _NECK WIDTH=0.1 mm £ 5% From/To CPU/PCH
MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V = To SMC 1720w
: : 201
Used on mobiles to support SMC reset via keyboard. e PM THRMTRIP L R
NOTE: Internal pull-ups are to VIN, not V+.
3|p
o, 05
DMN5LO6VK-7
> | sor-ses
" " 4
Debug Power "Buttons nEREE
SMC_ONOFF_L 39 41 42 71 "
OMIT
: C
R5116
PLACE_SIDE=TOP 0 0 pracE sipE-BoTTOM
53 £
1/100 1710w
ME-LF ME-LF
603 2 2 603
SILK_PART=PWR_BTN SILK_PART=PWR_BTN
71 69 66 62 42 18 17 15 14 _PR1VO5_SO
= 1
R5197
. . 100K
SMC Crystal Circuit ;
1/20u
e
2201 R5112
22
R5110 1 SMC_VCCIO CPU DIV2 12 PM_CLK32K_SUSCLK R s 2 SMC CLK32K o
2.49K Dot marsoiioo.ves T VWV, ————=—————O00D
41 _SMC_XTAL 1 2 SMC_XTAL_R 5% 56 50 44 43 42 41 39 38 35 19 _PP3V42 H
N 17200 A as e
Mo CRITICAL R5196 201 PP3V3 54
%Fl Y5 1 ]_0 1:)01( 69 68 66 65 47 45 43 39 34 29
3.2X2.5MM-SM-1 o 1/20W
SMC_EXTAL 12 000MHZ_130PPD34_10PF-8~C z;‘:l 43 41 28 20 _SMC_PME S4 DARK L R5169 100K 1 ’\/\/\/Z
“ i} 71 42 41 39 _SMC_ONOFF L R5170 10K 1 AAN 2 °v  trew me 20t
2 |4 = a1 _G3_POWERON_T, R5172 10K ]’\N\/z 5% 1/20W MF 201
SMC_LID R5171 100K o O% treow  mr 201
1C5110 QU 1C5111 a CPU_THRMTRIP_3V3 Tz N 701
ZZ 71 50 a1 _SMC_TX L R5173 10K 1 2
12PF 12PF NN 7701
33y 33y CRITICAL 1 s a1 _SMC RX L R5174 100K 1 \AAT2
2 NP0-COG-CERM 2 NP0-COG-CERM 3 SMC DEBUGPRT TX L R5175 20K 1 D 1720w ME 201
0301 0301 05158 PM_THRMTRIP_B_L 72 e N 7501
1 - - = 75 41 35 _SMC_DEBUGPRT_RX_L R5176 20K 1 2
MMBT3904LP-7 NN 7w o
’ DFN1006-3 71 s0 41 _SMC_TMS R5177 10K ANN2
J_ 71 s0 a1 _SMC_TDO R5178 10K ]’\N\/z 5% 1/20w MF 201
L N PRYEN o smc_tpr R5179 Lok NN St i/zow w201 B
= 120 71 50 a1 _SMC_TCK R5180 10K LAAAZ st 1szow MF 201
SMC USB CLOCK REQUIRE THESE CRYSTAL VALUES:5,6,8,10,12,16,18,20,24,25 MHZ Eroy i _SMC_BTL BUTTON L R5181 ITERVAS St i/zom w201
57 56 43 41 _SMC_BC_ACOK R5187 470K LAAAZ st 120w MF 201
41 _SMC S5 PWRGD VIN R5192 100K 1’\N\/Z 5% 17200 WF 201
41 _SMS_INT L R5193 10K ]’\/\/\/2 5t 1720w WF 201
42 41 _CPU_THRMTRIP_3V3 R5194 100K LAAA2 °v  trew mP 20t
41 10 _SPI_DESCRIPTOR OVERRIDE L yoeryrr R5195 10K LAAAZ 5t 1/20W ME 201
St i/zom w201
71 so _SMC_ROMBOOT A1
1
R5188
1K
5% fr—
1/200
e
L2010
42 41 _SMC_THRMTRIP R5186 10K LAAAZ
St i/zom w201
41 30 29 19 _SMC_DELAYED PWRGD R5191 100K LAAAR
66 61 41 _SMC_PM G2_EN R5198 100K LAAA ov  1rzow ME 201
41 12 _SMC_ADAPTER_EN R5185 10K LAANAZ °v  trew mP 201
66 41 _SMC_S4_WAKESRC_EN R5190 100K LAANAZ st 1szow MF 201
St i/zow w201
71 34 _PP3V3_ WLAN
71 41 3¢ _WIFI EVENT L R5189 10K IAAAZ |
St i/zom w201
p——— — A
SYNC MASTER=CHANG J45 SYNC DéTE=11/12/201
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57 56 43

43 42 a1

a2

a3

a3

a3

a3

a3

a3

28

a1

a1

a1

a1 MC DP_HPD_ L

NC_ENET ASF_GPIO

SMC_BC_ACOK — SMC_BC ACOK 4142 43 56 57 43 a1 _NC_ENET ASF_GPIO —
—— MAKE_BASE-TRUE
NC_HISIDE ISENSE OC — NC HISIDE ISENSE OC e 43 a1 _NC_SMC SYS LED —
—— MNAKE_BASE=TRUE NO_TEST-TRUE
SMC_CPUPKG VSENSE — SMC_CPUPKG_VSENSE a1 43 46 43 a1 _NC_MEM EVENT L
= HAKE_BASE=TRUE —
SMC_CPUPKG ISENSE SMC_CPUPKG_ISENSE a1 43 46 43 a1 _NC_SMC_ODD_DETECT
MAKE_BASE=TRUE
NC_SMC_ADC2 — NC SMC ADC2 a a2 43 a1 _NC_IR RX OUT RC —
= HAKE_BASE-TRUE NO_TEST-TRUE —
SMC_DCIN VSENSE — SMC DCIN VSENSE a1 43 45 43 41 _NC_SYS TDM ONEWIRE
= HAKE_BASE-TRUE —
SMC_DCIN ISENSE SMC_DCIN_ISENSE a1 43 45 43 a1 _NC_SYS GFX THROTTLE L
= HAKE_BASE-TRUE —
SMC_PBUS_VSENSE — SMC_PBUS_VSENSE a1 43 45 43 a1 _NC_SYS GFX OVERTEMP —
== HAKE_BASE=TRUE
SMC_SSD_ISENSE SMC_SSD_ISENSE 4143 a6
MAKE_BASE=TRUE
SMC_CHGR BMON ISENSE SMC_CHGR BMON_ISENSE a1 43 4s
= HAKE_BASE=TRUE
SMC_CPU HI ISENSE — SMC_CPU HI_ISENSE a1 43 45
= HAKE_BASE=TRUE
SMC_OTHER3V3 HI_ISENSE SMC_OTHER3V3 HI_ISENSE a1 43 45
MAKE_BASE=TRUE
SMC_P1V35MEM ISENSE — SMC_P1V35MEM ISENSE a1 43 46
= HAKE_BASE=TRUE
SMC_CPUDDR_ISENSE — SMC_CPUDDR_ISENSE a1 43 47
HAKE_BASE=TRUE _NO_TEST=TRUE
SMC_LCDPANEL_ISENSE SMC_LCDPANEL_ISENSE a1 43 47
MAKE_BASE=TRUE
SMC_OTHER5V_HI_ISENSE — SMC_OTHERSV_HI_ISENSE a1 43 45
= HAKE_BASE=TRUE NO_TEST-TRUE
NC_SMC ADC14 — NC_SMC_ADC14 a a2
= HAKE_BASE-TRUE NO_TEST-TRUE
_NC_SMC_ADC15 — NC_SMC_ADC15 a1 a3
—— MNAKE_BASE-TRUE NO_TEST-TRUE
_NC_SMC_ADC16 — NC_SMC_ADC16 a1 a3
—— MNAKE_BASE-TRUE  NO_TEST=TRUE
SMC_LCDBKLT_ISENSE SMC_LCDBKLT_ISENSE a1 43 47

NC_SMC_ADC18

NC_SMC_ADC19

MAKE_BASE=TRUE
NC_SMC_ADC18

MAKE_BASE=TRUE
NC_SMC_ADC19

NO_TEST=TRUE

MAKE_BASE=TRUE  NO_TEST=TRUE

SMC_S2 ISENSE — SMC _S2 ISENSE

—— MAKE_BASE=TRUE  NO_TEST=TRUE
NC_SMC_ADC21 — NC_SMC_ADC21

—— MAKE_BASE-TRUE  NO_TEST=TRUE
SMC_X29 ISENSE — SMC X29 ISENSE

—— MAKE_BASE=-TRUE
SMC_TBT ISENSE — SMC_TBT ISENSE

—— MAKE_BASE=-TRUE
NC_SMBUS_SMC_4_ ASF_SCL — NC _SMBUS_SMC_4 ASF_SCL

—— MAKE_BASE=TRUE NO_TEST=TRUE
NC_SMBUS_SMC_4_ ASF_SDA NC_SMBUS_SMC_4_ASF_SDA

MAKE_BASE=TRUE NO_TEST=TRUE

NC_SMBUS_SMC_3 SCL NC_SMBUS_SMC_3 SCL

—— MAKE_BASE=TRUE NO_TEST=TRUE
NC_SMBUS_SMC_3 SDA — NC SMBUS_SMC_3 SDA

—— MAKE_BASE=TRUE NO_TEST=TRUE
NC_BDV_BKL_PWM NC_BDV_BKL_PWM

SMC_PME_S4 DARK L

MAKE_BASE=TRUE NO_TEST=TRUE
SMC_PME_S4 DARK L

20 28 41 42 43
MAKE_BASE=TRUE
SMC_PME_S4 DARK L 20 28 41 42 43

Spare S4 IRQ

PP3V3_S4

'R5259
100K

5%
1/200

HF
2201

Hall Effect

APN: 998-3029
OMIT_TABLE

J5250
HALL-SENSOR-MLB-PADS-K99
sM

NeX21-0 o4-2xnc
2 00 7 PP3V42 G3H

310 048 w72 SMC LID R
-

42 43 46 47 65 66 68

pads

SMC LID 39 4142 71

Nex2Ho ofF2xne

1/20W
i3 1C5250
0201 0.001UF
10%
2

MAKE_BASE=TRUE NO_TEST=TRUE
NC_SMC_SYS_LED
MAKE_BASE=TRUE NO_TEST=TRUE
NC_MEM _EVENT L
MAKE_BASE=TRUE NO_TEST=TRUE
NC_SMC_ODD_DETECT
MAKE_BASE=TRUE _NO_TES
NC_IR_RX OUT RC
MAKE_BASE=TRUE NO_TEST=TRUE
NC_SYS_TDM ONEWIRE
MAKE_BASE=TRUE NO_TEST=TRUE
NC_SYS_GFX THROTTLE L
MAKE_BASE=TRUE NO_TEST=TRUE
NC_SYS_GFX_ OVERTEMP
MAKE_BASE=TRUE _NO_TEST=TRUE

RUE

50v
X7R-CERM
0402
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
607-6811 1 SUBASSY,PCBA HALL EFFECT, K99 J5250 CRITICAL

20 34
85 70 7

SMC_PME_S4 WAKE L — SMC_PME_S4 WAKE L
43 41 39 34 34 39 41 43
[muivg TAKE_PASE-TRUE g
43 41 39 34 SMC_PME_S4 WAKE L —
R5283

1K
o (I SMC_TOPBLK_SWP_T, J/V\/\/z PCH_STRP_TOPBLK SWP_T, oo 2

5%

17200

43 41 30 12 PM_BATLOW_L PM BATLOW_ L 12 30 41 43
[maing = — MARE_BASE=TRUE oD

39 42 43 46 47 65 66 68
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8 7 6 5 4 3 2 1

PCH SMBus "0" Connections SMC "0" SMBus Connections SMC "5" SMBUS CONNECTIONS
3320 20 $5 13 §2 51 §5 92 33 PP3V3_S0 3329 20 33 13 92 97 95 §3 33 PP3V3_ S0 57 56 50 43 42 a1 39 38 35 10 PP3V42 G3H
B SRt r BRBHSEBRER L (R
; R5300* 'R5301 R5350" ' R535 i R5380" 'R5381
Lynx Point 1I§ 1 SMC PR °§ 3.0K L&R Fin Stack Temp SMC 2. OI%S 20K Battery Charger
U1100 D}Iélgrg% Ej?g U5000 D}Iélgrg Ej?g EMC1412-A: U5860 U5000 1/23w§ ?jzow ISL6258 - U7100
(MASTER) 102, 2402 (MASTER) oo 102, 2402 (Write: 0x98 Read: 0x99) (MASTER) 0 201, 5201 (Write: 0x12 Read: 0x13)
a4 22 18 13 SMBUS _PCH CLK 48 44 41 37 SMBUS_SMC_0_SO0_SCL i%i SMBUS_SMC_0_S0_SCL — SMBUS_SMC_0_SO0_SCL 37 a1aa 57 56 a4 a1 SMBUS_SMC_5_G3_SCL ié% SMBUS_SMC_5_G3_SCIl — SMBUS_SMC_5_G3_SCL 4 4 s6
% 71 & &3 MAKE_ BASE-TRUE 8 31 s 5. o= MAKE_BASE=TRU — R 8 91 —— E_BASE-TRU! — R 1] D
a4 22 18 13 SMBUS _PCH DATA 4 a4 41 3y SMBUS_SMC_0_SO_SDA 21§ SMBUS SMC 0_SO_SDA — SMBUS_SMC_0_SO0_SDA 37 a1 ]es 57 56 44 o1 SMBUS_SMC_5_G3_SDA =i SMBUS SMC 5_G3_SD. — SMBUS_SMC_5_G3_SDA ,; 4 s6
76 71 68 63 MAKE_BASE=TRUE 071~ . . — MAKE_BASE-TRUE — a8 7180 so 71—~ . . — MAKE_BASE-TRUE — 57 71 80
. ¥ ' d '

J4002
ALS

VRef DACs Battery
37050

(Write: 0x16 Read: 0x17)
SMBUS_SMC_5_G3_SCL
SMBUS_SMC_5_G3_SDA

U2200 (Write: 0x72 Read: 0x73)

(Write: 0x98 Read: 0x99)

22 1§ 13 SMBUS_PCH_CLK
65 63 aa

— SMBUS_SMC_0_SO0_SCL
— SMBUS_SMC_0_SO_SDA

HDMI Redriver (on RIO)
J9510 -> U9700 L L
(WRITE: 0xCC READ: 0xCD)

2 zg %% SMBUS_PCH_DATA

2
53

SMC "2" SMBUS CONNECTIONS

NOTE: SMC RMT bus remains powered and may be active in S3 state

71 69 68 65 47 46 22 21 20 13 PP3V3 S3

SMBUS_PCH_CLK

Margin Control

SMC "4" SMBUS CONNECTIONS

U2201 SMBUS_PCH_DATA
(Write: 0x30 Read: 0x31)

22 1§ 13 SMBUS_PCH_CLK
65 63 as

XDP Connectors

MAKE_BASE=TRUE
MBUS_SMC_2_ S3_SDA SMBUS_SMC_2_S3_SDA

a1
35 S
MAKE_BASE=TRUE

af Unused c

SMBUS_PCH_DATA MBUS_SMC_2_S3 SDAs!‘

71 43 a1

J1800 & J1850
(MASTER)

22 1§ 1} SMBUS_PCH_DATA — 1] |
R — LED BACKLIGHT SMC R53719< 1}1?37 Trackpad
J U7100 5% 5§ SMC
WRITE: 0x58 READ: 0x59) U5000 1/21%15‘\, I‘%IFZOW J4801
( N N (MASTER) w0 201, 2201 (Write: 0x90 Read: 0x91) U5000
5
— SMBUS_PCH_CLK 2 e MBUS_SMC_2_S3_SCL —* i SMBUS SMC_2_S3_SCL — SMBUS_SMC_2 S3_SCL 4 alu (MASTER)
L

a1 22 18 13 SMBUS_PCH_CLK
76 71 68 63 — =

a1 22 18 13 SMBUS_PCH_DATA
76 71 68 63 — =

SMC "3" SMBUS CONNECTIONS

SMC

U5000
(MASTER)

Unused

SMC "1" SMBUS CONNECTIONS

PCH "SMLink 0" Connections 2 BBRGEEE PRIV3 SO
o1 73 69 67 66 93 3%
syxBiBHEEHERIV3 SO sme R5360'| |'R5361
2 2iF
1 1. U5000 1/2ow% 1/20w
Lynx Point R583 129( 1;5231(1 1 (MASTER) 2%{2 2%51
1100 1180 % 16w w10 41 o SMBUS_SMC_1_S0_SCL . . i SMBUS_SMC_1_S0_SCL CPU/DDR3/PCH/AIRFLOW TEMP
MF-LF MF-LF =~ . — MAKE BASE=TRUE
(MASTER) 40221 |2402 w0 45 4 o SMBUS_SMC_1_SO_SDA . % SMBUS SMC_1_S0O_SDA ENC1414-A: US870
= -  — — —  — MAKE BASE=TROE i : :
o1y SML_PCH 0 CLK || MAKE_BASE=TRI (Write: 0x98 Read: 0x99)
MAKE BASE=TRUE
6 1» SML_PCH_0_DATA ¢——SMBUS SMC 1 S0 _SCL _ 4 ulw
MARE BASE=TRUE
MAKE_BASE=TR | — SMBUS_SMC_1_SO_SDA a1 aafas —
= 8
L
" . " .
PCH "SMLink 1" Connections %29 TEMP
0 TR ST 556 5 PP3V3_SO0 TMPL0S: US823
52 51 49 48 47 46 45 44 35 (WRITE: 0X92 READ: 0X93)
NO STUFF NO STUFF — SMBUS_SMC_1_S0_SCL a1 aafas
1 1; -
Lynx Point R5320 R5321 — SMBUS SMC 1 SO SDA a1 44 |as
8.2K 8.2K R5323 — 80
ul1io00 1/20W§ l/20w L
(Write: 0x88 Read: 0x89) 201, 2201 I/ZZFOW SYNC MASTER=CHANG J45 SYNC _DATEZ11/26/201 A
0201
;3 SML_PCH 1 CLK 1 2 .
7 PARE—DASH=TRUE AN SMBus Connections
.61 SML_PCH_1 DATA LAAA2
MARE_BASE=TRUE
= < >
] R5322 @ Apple Inc. SCH_NUM>| D
1720w 8 <E4LABEL>
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DC-In Voltage Sense

CRITICAL

Q5410

Enable & Filter

DCINVSENS_EN_L

66 65 12 [T PM_SLP_SUS_L

DCIN_S5_VSENSE

PBUS Voltage Sense Enable & Filter
CRITICAL
05400

NTUD3169CZ
s0T-963
N-CHANNEL

6
Enables PBUS VSense
divider when in S0.

653231@ PM_SLP_S3 R L

3

PBUSVSENS_EN_TL

PBUS_S0_VSENSE

E: 1 DC-In V.
dr.xal?des E nsuzense . SMC Key VPOR
tvider when present. R5413* SMC KEY VDOR R5401" SMC_ADC5
30. SMC_ADC3 19.1K
5 1% PLACE_NEAR=U5000.F1:5MM - 5 1
1/20W . . 1/20W PLACE_NEAR=U5000.A3:5MM
69 57 5o _PPDCIN G3H ISOL MF Divider set for Vin max of 22.32V 71 63 63 57 56 a5 30 _PPBUS G3H e Divider set for Vin max of 13.98V
A 201, RTHEVENIN = 4567 Ohms A 201 RTHEVENIN = 4508 Ohms
41 43 P-CHANNEL s
1 1
R5411 N R5405 PLACE_NEAR=U5000.A3:5MM
100k R5414 100K R5404
/16w 5.36K 1/160 5.90K
friei friei 1
402 PLACE_NEAR=U5000fF1:5MM 1/20W 402 1/20W
2 MF 2 ME
2012 201
PDCINVSENS_EN_L_DT PBUSVSENS_EN_I_DT
41 42 45 46 47 PLACE_NEAR=U5000.A3:5MM 41 42 45 46 47
COMPUTING High Side Current Sense / Filter
33 29 20 35 17 98 §1 5 93 37 _PP3V3 SO
BRBUSNBER
SMC Key ICOR
, Cc5401 Y
EDP Current:21.6A I SMC_ADCS8
o T,
69 62 60 59 55 _PPVIN S5 HS COMPUTING ISNS - T 402
PLACE_NEAR=U5000.B5:5MM
R5400 U5400 R5403
o INA213 4.53K
51 0612 ISNS_HS_ COMPUTING N 5 IN- sc70 our | HE_COMPURING IOUT 1 2 MC_CPU_HI_ISENSE oDy @ o
w CRITICAL ]/l;cw PLACE_NEAR=U5000.B5: 5MM
Power Drop across R5400 at EDP becomes 1.21W 81 ISNS HS_COMPUTING P 4N+ REF[ L e , C5403
0.003 1 0.22UF
CRITICAL GND R5409 208
B3 ey
. 5% 2
Gain:50x o 1/16W 0201
PPBUS_G3H ueoir
7169 6357564530 PEBUS G3H g ] 2 GND_SMC_AVSS 41 42 45 a6 47
. PLACE_NEAR=U5400.6:5MM
. . . OTHERS (3.3V) High Side Current Sense / Filter
OTHERS (5V) High Side Current Sense / Filter (3- ) 9
33 29 20 15 17 93 54 33 13 13 _PP3V3 SO 33 29 20 13 17 93 14 53 13 13 _PP3V3 SO
BRBUSNRIER BRVUSNEBER
SMC Key IO5R SMC Key IO3R
EDP Ci t:5A 1 C5422 Y EDP Ci t:5A 1 €5431 Y
urrent: urrent:
1 Q,vE SMC_ADC13 I SMC_ADC9
— lov — iw
65 61 _PPVIN S5 HS OTHERSV ISNS - ) 2 G 69 61 _PPVIN S5_HS OTHER3V3 ISNS - ) 2 G
¥ ¥
PLACE_NEAR=U5000.A5:5MM PLACE_NEAR=U5000.A5:5MM
R?Gfl22302 i 33:2212 R5426 R?fioz ?»?:2312 ¥y
" ISNS_HS_OTHER5V_N 4.53K " ISNS_HS_OTHER3V3_N 4.53K
wr L1 TSNS HS ¢ - 5 |- sc70 our |6 HS_OFHERSV_IOUT AR s wr a1 LSS HS — 5 |- sc70 ouT HS_OZHER3V3 TOUT 1 2 SYC_OTHER3V3 HI_ISENSE
1% CRITICAL PLACE_NEAR=U5000.A5:5MM 1% CRITICAL PLACE_NEAR=U5000.A5:5MM
0.005 51 ISNS_HS OTHERSV_P 4|TN+ REF| L , C5426 0.005 ISNS_HS OTHER3V3 P 4 |IN+ REF| L , C5433
CRITICAL g.{‘ZZUF CRITICAL N (250,‘220F
GND. a5 GND. R5439 a5
2 KR 20K 2 KR
Jt 6 65 57 s6 45 30 _PPBUS_G3H - Gain:100% ~ o201 meeas7seaso PPBUS G ol Gain:100x Ezlg‘g o
GND_SMC_AVSS 41 4 a5 46 47 402 GND_SMC_AVSS 41 42 45 46 47
=4 = PLACE_NEAR=US5430.6:5MM

CHARGER BMON HIGH

From charger

R5423

SIDE (BATTERY DISCHARGE) CURRENT SENSE & FILTER

IPBR
SMC_ADC7

PLACE_NEAR=U5000.A4 : 5SMM

a1 a3

DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U5000.83:5mM SMC Key IDOR
SMC_ADC4

EDP Current:4.6A

CHGR_AMON a1 43

p—
SYNC MASTER=CHANG J45 SYNC
IR a—

a1 a3

DATE=12/21/201
—

d} Apple Inc.
<]
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4

3

Sense Resistor 0.005 Ohm
EDP CURRENT: 5A

81 ISNS SSD R

SSD CURRENT SENSE

5 33 _PP3V3_ SO
il

OPA333DCKG4 - 1HDC
5
1+ sC70-5 R5564 SMC_ADC6
V\ A 4.53K
Isws ssp zour AAA2 MC_SGD ISENSE  gmmm, o1 43
v W
3 - 1/20W
2 GAIN: 130X 201 1 cs540
0.22UF PLACE_NEAR:USODO .B4:5MM
PLACE_NEAR:USODO .B4:7MM ZD;V
vo1
—_ D_SMC_AVSS 41 42 a5 a6 47
R5562 R5563
n 11
" L AN
Liew H NO_XNET_CONNECTION~TRUE
Lo 1w
NO_XNET_CONNECTION-TRUE 407

TBT Router CURRENT SENSE

71 69 68 65 47 a4 22 21 20 13 _PP3V3 S3 C
PP3V3 sS4
e R RN DDR3 1.35V DRAM ONLY CURRENT SENSE / FILTER 1 C5560
' c5551 0nLUF
SENSE RESISTOR 0.010 OHM 0.1UF 5 1oV
EDP CURRENT: 0.94 A 33“] EZ:;;CERM
p
R5551 oo EDP CURRENT:8A IMOC
3.65K =
Pp3v3 sS4 - 2 P e 1 o0 65 a0 22 21 _PRIV3S 83 - U5560 SMC_ADC10
1y U5500 L THSC N 5 OPA333DCKG4
CRITICAL = | B sC70-5 R5577
1720w . OPA333DCKG4 SMC ADC23 1V35 MEM R V\-i\ 4.53K
Rgsoslg 201 + v>\507075 R5502 — 4 ISENSE P1V35MEM IOQUT 1A 2 . SMC_P1V35MEM ISENSEm 4 43
: 4 1SNs TBT ToUT LA, SMC_TBT ISENSE e Vz/ 18
_w 3 1/20w
1% - 7] MF N PLACE_NEAR=U5000.B6 : 5Smm
R5552 34 12w PLACE_NEAR=U5000.A8:5MM 201 C5577 —
1 3-65K ’ GAIN: 274X o ! c5500 V35_MEM_R_N PLACE_NEAR=U5000.B6 : 7mm 0, 220F
- 9,220 GAIN:136.6X 2 5
208 : - x5%
1/20m PLACE_NEAR=U5000.A8:5MM 2 6 R - Sl . 0201
MF X5R L
b 1 0201 1}{?575 R51?476 = GND_SMC_AVSS 41 42 45 46 47
. = GND_SMC_AVSS 41 42 45 45 47 i *
R5553 R5501 wrte
/
1n LM 2 402 s
1/20W 402
e 10w Gain: 182x
2 ME NO_XNET CONNECTION=TRUE
NO_XNET_CONNECTION=TRUE

NO_XNET_CONNECTION=TRUE

SENSOR_NONPROD:Y

CPU PKG Load Side Current Sense / Filter

PLACE_NEAR=R7310.3:5MM R5505
5.23K
o1 59 [TF)-CERUVR Isnsi e 1 2
0.5%
1/16W
ME
402 33 29 20 35 17 98 §1 85 §3 37 _PP3V3 SO SENSOR_NONPROD:Y
SENSOR_NONBROD %48 47 a6 a5 a1 35 PLACE_NEAR=U5550.5 : 3MM
PLACE_NEAR=R7320.3:5MM R5508 - CSSSO
5.23K NO_XNET_CONNECTION=TRUE 0.1UF
o1 59 [T)-CRUVR Isnsz P TANNA 2 — — 0
0.5% XTB_CERM
isu SENSOR_NONPROD: Y DZDEC
SENSOR_NONPROD:Y 402 SENSOR_NONPROD:Y CRITICAL I C o C
PLACE_NEAR=R7330.3:5MM -
. R5500 R5503 U5550 SMC ADC1
CPUVR_ISNS3 P 1 323K 2 814 CPUVR_ISNS P 1 37K 2 CPUVR _ISUM R P 1 > OPA333DCKG4 -
81 59 [T = = + T R5506
= 0.5% 1% 4.53K
NO_XNET_CONNECTION=TRUE 1/16wW 1/16wW \ 4 CPUVR_ISUM IOUT 1 2 a SMC_CPUPKG_ISENSE Prape
MF MP-LF S L
402 402 V/ 1%
SENSOR_NONPROD:Y ]/sz?w PLACE_NEAR=U5000.E1:5MM
PLACE_NEAR=R7310.4:5MM 1:;5?370 35?707 2 201 1C5501
.23K .57K
o1 59 [TM)-CRUVR Isns1 N 1 2 CPUVR IZNS N CPUVR ISUM R, PLACE_NEAR=U5000.E1:5MM 05.220F
NO_XNET_CONNECTION=TRUE 0.5% 1% v
— — 1/16w 1/16W R
SENSOR_NONPROD : Y jrd He-z SENSOR_NONPROD { ¥ o
SENSOR_|NONPROD: Y R5555 GND_SMC AVSS 41 42 45 a5 47
PLACE_NEAR=R7320.4:5MM 1 732K
SENSOR_NONPROD: Y R5571 R5554 5
- 5.23K 732K .
a1 s CPUVR ISNS2 N L 2 by} 1/few  NO_XNET_CONNECTION=TRUE Gain:137.77x
1/16W =
NO_XNET_CONNECTION=TRUE 0.°% MF-LF wELE = - Scale: 29.03A / V
- - 1/16w 402
ME 2 Max VOut: 3.3V at 95.8A
PLACE_NEAR=R7330.4:5MM 402 SENSOR_NONPROD:N
. R5572
csisfolns;bslgmjkon.v 53K, L RS.:>30
o1 59 I
NO_XNET_CONNECTION=TRUE 58 CPUVR_IMON 1 2
NO_XNET_CONNECTION=TRUE 0.5% = - =
— - 1/16w B
ME
402

Individual Sense R is 0.75mOhm

EDP: 95A  TDP :45A
(Effective

1/16w
MP-LF
402
PLACE_NEAR=U5550.4:7MM

Sense R is 0.25mOhm due to summing of the 3 phases)

71 69 59 10 8 6 _PPVCC_SO0_CPU

CPU Vcore Voltage Sense / Filter
vCcocC
XW5520 R5520 SMC_ADCO
- 4.53K
+ 542 CPUVSENSE_IN o SNMC_CPUPKG_VSENSE oD
PLACE_NEAR=R7310.2:5 M . PLACE_NEAR=U5000.E2:5MM
i * €5520
PLACE_NEAR=U5000.E2:7MM 0,22uF
83y
G201

a1

42 45 a5 a7

ISYNC MASTER=CHANG J45

SYNC _DATE=03/15/2013

Load Side Voltage and Current Sensing
<SCH_NUM>| D
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X29 AIRPORT CURRENT SENSE
or on oo o3 46 43 4z 30 39 39 PP3V3_S4
SENSOR_NONPROD:Y
_ § 1C5630
SsRceRoaizier. 830 o 05, 1UF
2 CERM-XSR
SENSOR_NONPROD R~ R5630 G551 D
w NC_1SNs_aATRPORTHOZS » SENSORMNONERRY r_p SENSOR_NONEROD:Y IAPC
¥ U5630 L SENSOR_NONPROD: Y
. s OPA333DCKGZ — SMC_ADC22
it S M ST R5634
XW5635 [ au >4J ae
R5631 = "
. _PP3V3_WLAN NC_ISNS_AIRPORTNOZY 2 . ISNS_AIRPORT R_N . so3
- N ATN: X
}/% SENSOR_NONPROD[: ¥ O PLACE_NEAR=US5000.B8:7HM
iz SR ]
201
L L
R5632 R5633 = GND_SMC_ AVSS
sTox 1 510K wo_smun_commerzon-mmo ez s e @ LCD PANEL CURRENT SENSE
g 1% SENSOR_NONPROD: Y a0 BR85S _PP3V3_SO
5201 i 803035 35 47 45 43 dd 38 | SENSOR NONPROD:Y
SENSER NORBROB: ¥ (0:.51611 ;0
L —— 20%
2 Shpu
o SENSOR_NOI\'PR%IS:Y
- SENSOR_NONPROD:Y ILDC
EDP CURRENT: 1.0A U5 6 7 0 W‘RACENgR;S?ED clLem SMC_ADC 12
INA214
- om>_ ISNS_LCD_PANEL N s|m 876  our [s Lch_PaANEL TOUT % R3% o sMc rCDPANEL ISENSE gomy o o
1%
o (o> LSNS_LCD_PANEL_P 4 |ry+ REF| L ‘2(%}91”
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION . SENSOR_NONPROD: Y c
11750008 7 RES,MTL FILM,100K,5,1/20W,0201,SMD,LF [ —— SENSOR_NONPROD : N ~ 1 %52623%
GAIN: 100X 20%
2 )0{3131 PLACE_NEAR=US5000.C1: 7t
CPU DDR CURRENT SENSE . . .. PP3v3_s3 .
i SENSOR NONPROD:Y L 1
1C5682 = =
0.1UF
20%
S
EDP CURRENT: 4.2A SENSOR_NONPROD:Y SENSOR_NO PROY: Y LCD BKLT Current Sense
- R35 ??1 usesz SENRCR-NONRROD:Y Ic3c s BRRG8S 3 _PP3V3_SO
. OPA333DCKG4 SMC_ADC11 EES S BIE 0
« o> ISNS_CPUDDR_P 1 K 4 ISl 5 OTPE3: R5685 = 1 C5602
1% o LA-03K e == 9, LUFSENSOR_NONPROD: Y
it - 5 i - rem—
SENSOR_NONPROD:Y GExu
R5682 7 SENSOR_NONPROD: Y
« (o> ISNS_CPUDDR_N Gain: 316x ©oP current: 0.75A * PLACE, NEARSUS000.G1: 1t IBLC
2R v U5601 R5601 SMC_ADC17
201 INA214
D_SMC A 41 42 45 46 47 01 63 I _LCDBKLT | 5]IN- I\;cw our | 6 _LCIDBKLT IOUT 4R35 SMC_LCDBKIT_TSENSE (o o o
o o> rry—LSNS_LCDBKLT P 4]+ REF| L 2!%17‘1
aND SENSOR_NONPROD:Y
N 1C5601
GAIN: 100X —L 9,220F
SENSOR—NONPR D:Y _; g(,gv; PLACE_NEAR:USOOO-G125W4
0201
GND_SMC_AVSS 41 4 45 45 4r B
S2 CAMERA CONTROLLER CURRENT SENSE
R5676
4s 22 21 20 13 PP 1 0 2 S2_PWR:S3
znuuy —
5%
MF-LF 1/16W 402
R5677
#1134y PP3V3_S0 1A 2 S2LPWR:SO
B 5% 65 66 65 47 46 44 22 21 20 13 PR3V3_S3
MF-LF 1/16W 402 71 -
NONPROD : Y
1 SEN9B
PP3V3_S3RS0_CAMERA_R (§§1UF§
MIN LINE WIDTHf . 5MM 10'%
MIEE%E?\I%%TH—D.ZMM 2 &
e ) 5670 GEET o NEED KEY FOR THIS SENSOR
.0 SENSOR_NONPROD : Y
SENSOR_NONPROD:Y
CRITICAL EEAQ‘;?DCK@ Prace wman-uso00. 7w IcMe
1y 5 scro-s R45§374 SMC_ADC20
XW5675 [© SENSOR_NONPROD_R 4 IgNS_S2 OUT 1 -1% % SMC_S2_ISENSE oD I . A
R5600 3| V. e SENSOR_NONPROD:Y SYNC MASTER—CH&IG J45 SYNC D&TE—IZ 21/201
2 1
4 26 12 PP R AME St L 1sns_s2 R N 201 €5600 Debug Sensors
= = = = =y AND] GAIN: 332X 0.22UF
1% SENSOR_NONPRODJ: Y : S -
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LEFT FIN STACK/RIGHT FIN STACK

R5850
32020 51352615883 _PP3V3_S0 1 2 PP3V3 SO0 FINTHMSNS_ R
82805036 a7 40 a5 ad ks Y NIN LINEwrom T
P}jf}g‘g VOLTAGE=3 . 3V : 1C5850
@0 %'°" R5851') |'R5852
2 X7R_CERM 1%5 %OK
CRITICAL ~ 0402 1418w &ZIE‘%’
VDD 1L 402, 5402 D
U5860 -
EMC1412-A
TQFN
51 FINTHMSNS D _P 2 |pp TuERM* /apDR| 4 FINTHMSNS THM L
3
CRITICAL3 NO_XNET_CONNBCTION-TRUE o aLgrT+, 6 FINTHMSNS ALERT L
8521 7
Q580 1 0.0029me L : SMDATA
BC846BMXXH 108 — MCLK _—
SOT732-3 cBRY 2 GND PAD
2
402 - o Th2H LEFT FIN STACK TEMPERATURE
51 FINTHMSNS D_N _ . ..
' 1 t note )
ThlH RIGHT FIN STACK TEMPERATURE PLACE_NEAR=U5860.2:5mm il Placemen - '
PLACE_NEAR=U5860. 3 : 5mum PLACE U5860 ON TOP SIDE ,
r- - - - -~ -~ ;. - - . .- - - - - - - = ' CLOSE TO THE LEFT FIN STACK _—
cs 05803 o Polase’:e“t “Oteg' sracg® ' 4 »<E>—SMBUS_SMC_0_S0_SDA s SRR R R
PLACE N BOTTOM IDE NEAR RIGHT FIN STACK
S - - i g SMBUS_SMC_0_SO_SCL THSP TBT DIE
. TBT THERMD P 2% TBT THERMD P
Write Address: 0x98 e = = MAKE BASE-TRUE" | PLACE_SIDE=TOP
Read Address: 0x99 NOSTUFF
'R5820
0K
16w
o
DDR3 PROXIMITY/CPU PROXIMITY/PCH PROXIMITY/AIRFLOW PROXIMITY PLACE_NEAR=U2800.AC6 : 2mm 2
1 5 5 2 s TBT THERMD N
XW5820
[ s -
3320 20 3 13825765923 _PP3V3_S0 1 2 PP3V3 SO0 CPUTHMSNS_ R =
52 51 49 48 47 46 45 44 35 MIN LINE WIDTH=0Q. mm
/5% MIN NECK_WIDTH=0.2 mm Use GND pin Bl on U2800 for N leg
D}IFEEYg VOLTAGE=3.3V
402 . 'R5872
TMOP DDR3 PROXIMITY TEMPERATURE " %E)K
u5870 1716w
:» DDR3THMSNS D1 _P EMC1414-A-AIA HEoLE
PLACE_NEAR=U5870.2:5mm 2 o
CRITICAL 3 PLACE_NEAR=U5870.3:5mm DEL THERM* / ADDR|
e e e e e e oo oo oo 05806 1 C58711 3] on1 ALERT*|y 8 CPUTHMSNS_ALERT_L
. 0.0022uF ——
, Placement note: ' BC846BMXXH 108 T 4 |bp2/pN3 supatal 9 SMBUS_SMC_1_S0_SDA a0
PLACE Q5803 ON TOP SIDE NEAR DDR3 SOT732—32 NO_XNET_CONNECTION=TRUE CRERM 2
T TN T T T 402 5 b2 /pp3 smcrx | 10 SMBUS_SMC_1_SO0_SCL 41 aa as 80
52 DDR3THMSNS D1_N GND THRM_PAD -
6 1 TCOP CPU PROXIMITY TEMPERATURE

TaOP AIRFLOW PROXIMITY TEMPERATURE f= = = = = = = @ & = = e e = ==
CRITICAL .. CPUTHMSNS D2 P IPlacement note: '

%5802 PLACE U5870 ON TOP SIDE UNDER CPU
B 46BMXXH 3 NO_XNET_CONNECTION=TRUE o L e e e e e e = -
CBALRMEXY CRITICAL C5890 1!
- Q05804 1 0.0022uF ——
BC846BMXXH 50
SOT732-3 cExn L
2
s CPUTHMSNS D2 N Write Address: 0x98
TPOP PCH PROXIMITY TEMPERATURE Read Address: 0x99
Vo T T - PLACE NEAR=U5870.4:5mm
Placement note: PLACE_NEAR=U5870.5:5mm
'

PLACE Q5802 ON TOP SIDE , - - - ----9_ _B _ _ _ __ B

' CLOSE TO BOARD EDGE , Placement note: ! )

s s s s s s s s s s PLACE Q5804 ON TOP SIDE UNDER PCH N
LS. - . = e e e = = - - -

X29 PROXIMITY

PLACE_NEAR=73501: 5t
PLACE_STDE=BOTTOM
- Cl

T

TWOP
U5823
TMP105
WCSP-6
50 45 44 41Ty SHBUS SMC 1 S0 _spA Al lspa 20
CRITICAL
50 45 44 41Ty SHBUS SMC 1 S0 SCL B1 ” ALERT|—BX NC
GNDS WRITE ADDRESS: 0X92
iz READ ADDRESS: 0X93 p— A
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Left Fan

e PP5V_S0
56

# PR3V3_S0

o @SMC FAN_0_TACH

0 4s PP3V3_S3 FAN_CTL

R6050*
47K

5%
1/16W
MF-LF

CRITICAL
J6050

FF14A-5C-R11DL-B-3H
F-RT-SM

| nex—=—Q)

¢ 33 PP3V3_S0 /5% N
o ifiew o
402 2 0o

3
Q6060 7 1°
DMN5L06VK-7 S T°
SOT-563 NC¥———10

Tels 2 FAN_LT_PWM

R6071
1 0 2

5%
1/16W
MF-LF
402
NOSTUFF

i

NC
= 51850769

65 63 62 59 58 50 49 37 19 18
71 70 69 66

Right

PP5V_S0

333 _PP3V3_S0
il

1 (ouT} SMC_FAN_1_ TACH

+» PP3V3_S3_ FAN_CTL

CRITICAL
J6060

FF14A-5C-R11DL-B-3H
F-RT-SM

NC

5

R6072
1 0 2

5%

1/16W

MF-LF
402

NOSTUFF

NC

~+o

S0

2 606% .12
DMN5L06VK-7 O

G SOT-563 NC HS _o
Tols 7 O
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SPI Bus Series Termination

SPI_ALT MISO s .
PLACE_NEAR=J16100.9:5mm SPI_ALT_ MOST 5 -
PLACE_NEAR=J6100|.11:5mm PLACE_NEAR=I6100.12:5mm SPI_ALT CLK . .
PLACE_NEAR= z PI ALT CS L son
LPCPLUS_R:YES | LPCPLUS R:YES | LECPLUS R:YES | LPCPLUS_R:YES
'R6128 |'R6127 |'R6126 |'R6125
2 2 2 2
3916w 3916w 3916w 3916w
MF-LF MF-LF MF-LF MF-LF
2402 2402 2402 2402
PLACE_NEAR=U1100.AJ7:5mm RGE110 R6120
0 33
i p—SPI_CSO R L 1,\//5\!\/2 .6 SPT_CSO_L 1,\;5\%/\/2 SPI_MLB_CS_ L
1/16W 1/16W PLACE| NEAR=R6125.2:5mm
ME-LF ME-LF r
PLACE_NEAR=U1100.AJ11:5mm R6111 402 R63]321 402
» p—SPI_CLK_R 1 I\é\%/\/z 2 SPI_CLK 1 /\é\%/\’z SPI_MLB_CLK s
1/16W 1/16W PLACE_NEAR=R6[126/ 2:5mm
ME-LF ME-LF —
PLACE_NEAR=U1100.AH1:5mm R6%12 402 R63]322 v
1CED SPI_MOSI_ R 1/\/\/\/2 ¢ SPT_MOST 1/\/\/\/2 SPI_MLB_MOSI
(SPI_TIO<0>) 15w WF: This [termination is 15w PLACE NEAR=R6127.2:5
_ = .2:5my
ME-LF wrong for dual/quad-IO. —

R6123 ME-LF
633 3 402

SPI_MLB_MISO

50

76 13 SPI_MISO 1 2
(SPI_IO<1>) SPI:QUAD_IO 1/51%6w PLACE_NEAR=U6100.2:5mm
R6130 Mig5*
1CED SPI_TO<2> 1 2 SPIROM_WP_T.

50

11 gy SPI_I0<3>

SPI:QUAD_IQ L%
R6115 31 MgE

1 2

PLACE_NEAR=R6101.2:5mm

SPIROM_HOLD_L s

SMC12 SPI

SUPPORT

R611203
+ Uy _SPI_SMC_MISO N 2
R6104 /2w
+ (D_SPI_SMC_MOST in O, W
Sew R6100
« C>—SPI_SMC_CLK BRI
R6124 o
0 0201
+ Qm>_SPI_SMC_CS_L ) 2

5%
1/20w
0201

L3 PLACE_NEAR=R6102.2:5mm

SPI:DUAL_IO
R6102

7150 1 (I SPIROM_USE_MLB 1A ,\0,\ 2

NOTE: If HOLD* is asserted
ROM will ignore SPI cycles
in normal and dual-IO modes.

57 56 44 43 42 41

66 65 63 62 59 58

LPC+SPI Connector

CRITICAL

LPCPLUS_CONN:YES

J6100
DF40C-30DP-0.4V
MIST-SM

393 35 3o PP3V42 _G3H 31~ a2
15 37 39 5 _PP5V_S0 ~
nuy
I - SPI_ALT MISO  mwmson
7 15 gEpy—LPC_CLK33M_LPCPLUS - 35 ot - LPC_ FRAME L am e
7 7 13Ty LPC_AD<0> — j o0 : @=e_ SPIROM USE MLB Sy iison
o¥e
7 7 n 13gry—LPC_AD<2> -— ol & oo - PM_CLKRUN_L G m
7 7 0 13Ty LPC_AD<1> - nlo ol - SPT ALT CIK @m "
76 a1 15¢pTy—LPC_AD<3> -— ] ol - SPI_ALT CS_L @m o
s SPI_ALT_MOSI Ny 15 T6 - o | 1L.PC_SERIRO o
oz - O O — <ED
o LPCPLUS_GPIO — 17 18 - LPC_PWRDWN_L 20
D G O O = <M
7 7 20 (my_LPCPLUS_RESET_L - ] 5 ol20 - SMC_TDI & e
BN SMC_TDO - 21 22 - SMC_TCK vz
Lo = O O - o>
>, _TP_SMC_TRST L - 23[ § o2 - SMC_RESET_L oo 2 o
. _TP_SMC_MD1 - 25| 5 o l2s - SMC_ROMB e
e SMC_TX_L - 21| 5 o l28 - | SMC RX L gD 1
o - 29[ 0 ol | SMC_TMS oD -
33 34
O
51651039
65 66 65 64 17 15 14 13 12 11 _PP3V3_SUS
SPI:DUAL_IO
R6101' = 1C6100
3.3K VDD L0 1uF
—T— 2Q%
EYeL 2 8
102, U6100 e
64MBIT
s _SPI_MLB_CLK 6 | sCK sorc SI| s SPI_MLB_MOSI .,
SST25VF064C
OMIT TABLE
s SPI_MLB_CS_L 1 £ _
¥ SPIROM Wp L ] 9 p« CRITICAL SOf:2 SPI_MLB_MISO
s SPTROM_HOLD_L 1 HOLD*
NOTE: Not all ROM APNs currently VsSs

5%
1/16W
MF-LF

used support quad-IO. Also not
compatible with Matt card ROM
override. Quad-IO support is
for experimentation only.

<

p—
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33 29 20
52 51

AUDIO CODEC, ANALOG BLOCKS
APPLE P/N 35354080

CRITICAL

L6201
120-OHM-25%-1.3A

PP3V3 S0 _AUDIO_ ANALOG 1 2 PP3V3_S0 gz 2; Eé EZ E% Ei [T,
MIN LINE WIDTH=0Q.4 MM
MIN-RENR-WIRTHZ8:1 M4 0402
VOLTAGE=3. 3V CRITICAL
&R4V5_AUDIO ANALOG 1 1
BYPASS=U6201.H12:L10:5 mm - ngl:%}% 2 (1:06021?13
Cc6218 C6216 ! P c6217 108 0%
0.1UF 0.1UF 10UF X7R-CERM 2 XSR-CERM
108 108 208 0402 2-1
Tev v, 2 lev
X7R-CERM X7R-CERM R —
04 0402 0805-LLP-1 GND_AUDIO_CODEC 51 55
GND_AUDIO_ CODEC 5155
CRITICAL . o
C6219 CRICTé%AlLS A BYPASS=U6201.N13:M11:5 mm
hd 3
10UF —— C6212:
15UF 208 “T S o 2 < 0.1UF BYPASS=U6201.A1:A2:5 MM
55 51 __ GND_AUDIO CODEC 1 I I 2 il 2 m & =z = - 198
'~ lev
0805-LLP-1 [ — _ 2
208 BYPASS=U6201.H12:H13:5 mm g o= > E XTR-CERI
5R. | {
MIN_LINE_WIDTH=0.20MM § > § GND_AUDIO CODEC s; ss5
MIN NECK WIDTH=0.07MM
BYPASS=U6201.A8:B10:5 mm VREF pac  H13 | yrer pac mpout_rf 212 MIN_LINE WIDTH=0.3MM MIN_NECK WIDTH=0.0Q7MM AUD_HP_PORT_L 55 71
CRITICAL MIN LINE WIDTH= - 213 = = ~ N AUD HP PORT R oD
R MIN LINE WIDTH=0 MM MIN _NECK WIDTH=0,07MM
C6222 1 MIN NECK WIDTH vip_prien A1 | ymp prio U6201 HPOUT_| = L1 = & oD 55
15‘2\{)1: a8 CS4208-CRZR sEnsg a1l C11 AUD TIPDET 1 am s
xoy 2 B10 FLYP VFBGA SENSE_a2| D12 AUD_TIPDET 2 am
SR CODEC_FLYN FLYN -
0402 MIN _LINE_WIDTH=0.20MM 11 ANALOG c13
MIN NECK WIDTH=0.07MM B FLYN SYM 1 OF 2 HS3 MIN LINE WIDTH=0. Smy MIN NECK WIDTH=0 071 AUD_US_HS_GND an s
GND AUDIO CODEC N10 usa| €12 MIN_LINE_WIDTH=0.SMM MIN_NECK_§InTHeq 07y AUD CH HS GND a5
LINEIN +
et M10 -l HS3_REF| B13 MIN_LINE GTDTH=0.4MM_ MTN NECK WIDTH=0.07MM AUD_HP_PORT REFUS ¢7imy ss
LINEIN - -
- us4_rer| B12 MIN_LINE GTDTH=0.4MM  MTN NECK WIDTH=0.07MM AUD HP PORT REFCH (7 ss
TP_AUD_CODEC_MICBIAS1_L No = = e
LINEIN_R+ HSIN+H C6224
TP_AUD_CODEC MICBIASL R M9 |LINEIN R- HSIN- 1UF
1|2 HS_MIC P 54 81
CBIAS L8 ImrcBIAS1 L 1 <
LE_AUR_CODEC MICRL L L7 lurcBIasi_R 190% 1UF  mIn_LINE WIDTH=0.3MM
- sensg_p1| B11 25V 402 MIN NECK WIDTH=0.0
— X5R 1| | 2 MINNECRWIPTETO-OMMY mrc N
Ls D11 Vo BRI
TP_AUD_CODEC_MICBIAS2 R MICBIAS2_L SENSE_B2 ND_AUDIO_CODEC |
L4 M3 < 5155 10%
L MICBIAS2_R SENSE_C 108
L3 X5R
SENSE_D| |
55 51 __GND_AUDIO_CODEC N8 Imrcini_r+ = 402 AUD_TYPEDET oD 5
M8 |MTCINI_I- LINEOUT1_L+ E12 NC_AUD_LO1 LP
N7 vingouTi_t-| E13 NC_AUD_LO1_LN
MICIN1_R+
M7 IMTCINI_R- ringouT1_r+ F11 NC_AUD_LO1 RP
N5 LineouTl_Rr-| F12 NC_AUD_LO1_RN
C6226 MICINZ L+ =
0.1UF M5 |wrcINz L- LINEOUT2 L+ F13 AUD_LO2 L _P
9. CIN2_: T 0D *° ** [ pr. SPKR AMP. SIG. SOURCE
16v N4 LINEOUT2_L-| AUD LO2 L N oD s o
}éngICERM MTCIN27R+ -
GND_AUDIO CODEC 1||.2__copec mrcinz M4 lyr - rineouT2_r+ 612 AUD _LO2 R P
= cnz_R - R o3 AUD 102 R N D > *  pr. spkr AMP. SIG. SOURCE
T2_R-
AUD_HSBIAS IN L12 |yspIas_IN LINEOUT2 | oD =3 o
AUD_HSBIAS L13 luspras LINgouT3_L+ H1L AUD_LO3_L_P oD 55 o
M13 | o121 LFT SUBWOOFER AMP. SIG. SOURCE
HSBIAS_REF L - 5381
RZ %106 AUD HSBIAS REF o | INEOUT3_L AUD LO3 L N oD
L21K HSBIAS_FILT J12 T61045Y
1 2 = LINEOUT3_R+ AUD_LO3 R P
e J13 > ® RT. SUBWOOFER AMP. SIG. SOURCE
1% LINEOUT3_R-| AUD LO3 R N oD s o
B
201 ringouT4_r+ K11 NC_AUD_LO4_LP
C6220 ringouT4_r-| K12 NC_AUD_LO4_LN
1UF LINgouT4_R+| K13 NC_AUD_LO4 RP
1 H 2 LINEOUT4_R-| B1L NC_AUD_LO4 RN
399 vcom M2 copEc vcom
105 1C6221 aan a 2 VREF_apc| N12 DEC_VREF_ADC
—— 4.7UF apoQgQ 222 =z O
2 — & QA& TxT@mo oo CRITICAL CRITICAL
 Pa C6210 1 C6211
UD_HSBIAS FILT| Alolafo| ofw|o| o] « 1UF-100HM — 10UF
alalal=] =2[o|=] =] = 208 — 208
= Al < ol A 25V 5 2 16V
TANT TANT-POLY
0603-1LP 0805-LLP-1
GND_AUDIO CODEC _ s ss
4.5V POWER SUPPLY FOR CODEC
PLACE XW6201 NEAR 5V SOURCE
6200 NE_WIDTH=0.20MM MIN LINE WIDTH=0.20MM
XW6201 FERR—-22—-OHM-1A-0 . 065-O0HM MIN NECK WIDTH=0. 1 3MM U6200 MIN NECK WIDTH=0.15MM
sn VOLTAGE=5V TPS71745 VOLTAGE=3 .5V
69 68 67 66 65 61 38 _PPSV_S4 1 % 2 _PP5V_S4_AUDIO 6};2:“ 1 2 4V5_REG_IN IN SNy PP4V5_AUDIO_ANALOG 51
e o 0201 p—
VOLTAGE=5V R6200 4V5_REG_EN EN NR/FB|3_4V5 NR
2.2K
§5 13§29 93 §3 13 _BR3V3 SO ,
5 a6 47 a6 a3 ai Nefs
NOSTUFF = GND CRITICAL CRITICAL
R6207 a 2 Cc6202 1C6203 p———————— — A
22 b SYNC MASTER=JOE J45 SYNC DATE=07/3072019
7 65 ce s PM_SLP_S3 BUF L LAAA 2 16200 1 C6201 XW6200 0.01UF 1.0UF —
—— 0.1UF —— 1UF M 25V io0v
N - v L 532 xSR-CERN 2 2 xsR-crrs AUDIO:CODEC, ANALOG
e 2 Joncemn 2 o
0i02 102 =
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L6300
FERR-22-OHM-1A-0.065-0HM

PP1V5_S0 L 2 o

AUDIO CODEC,

DIGITAL BLOCKS

APPLE P/N 35354080

65 65 67 69 71 81
nunun EPLVS_SO_AUDIO DIG ’ ¢ ’ PE3V3 S0 HiRhbunanaen
0201 e T
N 1 C6301 VOLTAGE=1.5V BYPASS=U6201.E1:F1:5 mm BYPASS=U62q1.G1:F1:5 dm
PN Gove : c6302 "L Mhypass-usz01.K1:Ka: 5| mm . . zeava 5o BEHEBHanen
20 s 0.1UF 106303 |!C6304 C6305 |1
X5R-1 2 X7R-CERM 5 16V 0.1UF 0.1UF 10U
02 BY¥PASS=U6201.32:31:5 mm Yty 8% 605 fov _ (E3:
ss 0407 2 & | S v 2 PASS=U6201.A7:E3:5 mm
= B ! o402-1 C6306 |* 1Cc6307
= 10U 0.1UF
Toe
329 20 B 128241 95 92 1 BR3V3 S0 1 v T, S v
BRI RIR BB R E] = X3R-CER CERu-X5R
0307-1 G301
'R6324
100K N NI =
o R6325 o @b < o
we 100K A o & & =
201 5% > o 12} H a
2 1200 [ELE L UL
5o > 5 5 5
L2701
R6323 GPI0Q_ SPKR_SHUTDOWN B3 |ep100 SPDIF_IN R63?330
100K PD CS4208 GPIOL H2 |cp1o1 U6201 sppIF_out| G2 CS54208 SPDIF_OUT 1/\/\/\/2 SPDIF_QUT JACK. oo =
H1 5%
]/52!.0” 71 s5 SPKRCONN_I._ID ca GPIO2 CS4208-CRZR DMIC SDAO N3 1/16W
g MF-LF
r 71 55 [IT)-SEKRCONN R_ID GP1O3 VFBGA pMIc scnol N2 NC DMIC CLKO
DFET OPENUS C5 lcpros DIGITAL B
DFET_OPENCH €7 |gp1OS SYM 2 OF 2 pmIc_spal| N1
M1
DMIC_SCL1 NC_DMIC_CLK1
oD = NC_CS4208_GPOO €9 lgroo -
120w _NC_CS4208_GPO1 B9 |gpo1 pmMIc_spaz| M2
= fr 2 pMIC scr2| Ll NC_DMIC_ CLK2
HDA_BIT_CLK [BCLK -
7652 v I c
76 52 11 [Ty—HDA _SYNC E2 lsync purc_spa3| X2 DMIC SDA3 ams: s
R6331 76 52 CS4208 HDA_SDOUTO R D1 [spro pmIc_scrL3| L2
7 11 (yE}—HDA SDINO NV TP CS4208 HDA SDOUTL Cl |spr1 R673532
D2 F6 DMIC_CLK3_R 1 2 DMIC_ CLK3 71
5e SDO0 NC AN\ oD =5
Ve | €2 Ispo1 wef £7 e
116w
76 52 11 [T)—HRA SDOUT 201 3 |spo2 Nc| F8 MP-LF
402
76 11 HDA RST L Bl [spo3 Nc| 66
D3yrsT* ncl 67
nel c8
A5 |vcLk A H6
NC_CS4208 MCLKA r B2 |scrx a NC
NC_CS4208_SCLKA I B4 |nox 2 wef 57
NC_CS4208 LRCLKA r 23 lopour a nc| H8
NC_CS4208 SDOUTA r B3 |apn A
A6 |vcLk B
NC_CS4208_MCLKB r B6 |scix B
NC_CS4208_ SCLKB f 55 lrck B
NC_CS4208 LRCLKB r 58 |opour 5 £
NC_CS4208 SDOUTB f 24 lopin B
C6 |spa
B7
scL PP6301
s ggees ¥
R 71 55 52 DMIC SDA3 1O
e = |
PLACE_NEAR=U6201.N3:5 mm
A alefof o] ]
lr] LI R=E N el
PP6302
P3MM
1 sM
- 76 52 11 HDA BIT CLK O
PLACE_NEAR=U6201.F2:5 mm
PP6303
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sM
76 52 11 HDA_SYNC 1
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N

76 52 11 HDA_SDOUT
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4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375)

APN: 35352888 & 35352958
GAIN = +3 DB

1ST ORDER FC (L&R) = NOM 569 HZ

1ST ORDER FC (SUB) = NOM 9 HZ

CRITICAL

L6430
FERR-1000-0HM

CRITICAL
C6433
0.22UF

o s AU LO3 R P 1 s1l_2__AUD_SPKRAMP_RSURIN_P ' | |2_Bm_p—
0402 | NO_TEST=TRUE

CRITICAL

L6431
FERR-1000-0HM

108
16v

cERM
202

CRITICAL
C6434
0.22UF

70 53 PR5V_S0_AUDIO

70 53 PP5V_S0_AUDIO AMP I

SPKR_SHUTDOWN

CRITICAL
1
CRITICAL CRITICAL C6447%HZ, hd
L6410 Cc6413 208
N BYPASS=U6410.A1:A2:5 mm
FERR-1000-OHM 0.01UF TanT-poLY 1 C6411
CASE-A4
AUD 102 I P 1 s1l_2 _AUD SPKRAMP LIN P e - 0.1UF
=== ) = == 11 «| CRITICAL 1%
040 CRITICAL Tos = 2 X7R-CERM
L6411 c6414 50v PVDD 502
FERR-1000-OHM 0 01UF i U6410
AUD 102 I N 1 s1l_2 _AUD SPKRAMP TLIN N e NO_TEST=TRUE XV?L%E}OO =
0402 o SPKRAMP_LIN P B3N+ our4| Bl
CRITICAL o . c1
X7R-CERM ouT
0402

CRITICAL
C6432!
100UF —
20%
2

CASE-AL1

1T+

IE

SPKR_SHUTDOWN

o1 51 (I AUD_LO3_R N : sl 2 _AUD SPKRAMP RSUBTN N ! H 2 RSUBIN N

10¢
16v

cERM
202

CRITICAL CRITICAL
L6440 Cc6443
FERR-1000-OHM 0.22UF
81 51 IR AUD LO3 L P 1 m 2 _AUD _SPKRAMP_LSUBIN P Lk

70 53

0402

LSUBTIN P
11 NO_TEST=TRUE

)

SPKR_SHUTDOWN

CRITICAL CRITICAL
L6441 C6444
FERR-1000-OHM 0.22UF
o1 51 I : ol 2_aup_spkramp_LsusTN N 1|2 N_N
AUD_LO3_L_N 0402 | [ NO_TEST=TRUE

p——————
SYNC _MASTER=JOE _J45
[P TIT

c2 c3
® HDN* AIN SPKR_L_GAIN
SHDN G SPKRCONN_L_OUT N 55 71 81
B2 IN LINE WIDTH=0.40 MM oD
L6401 NC MIN NECK WIDTH=0.10 MM
FERR-1000-OHM f
GPIOO0_SPKR_SHUTDOWN R6400
LYY Y L
2 D> = = Hogx PGND
0402 1/16W
CRITICAL MF-LF N
402 L
70 53 PPS S0_AUDIO_AMP_R
CRITICAL A_— CRITICAL BYPASS=U6420.A1:A2:5 mm
L6420 FrYTE c6422 1 c6421
2 ~ “
FERR-1000-OHM 0. 010F o 2| crrTrcan 0, 1UF
v o2
_1.02 | 1 a2 AUD_SPKRAMP_RIN P ! H 2 TaNT-POLY VDD 2l
0402 a 0201 SPKRCONN_R_OUT P
16421 CRITICAL sov = Uu6420 MIN _LINE WIDTH=0.40 MM e
PERR-1000-OHM Cc64 X7R-CERM MAX98300 = MIN_NECK_WIDTH=0.10 MM
~ - 0.01UF 0402 NO_TEST=TRUE a3 WLP Bl
| , e o _RIN | N+ ouTH
81 AUD. PKRAMP _RTIN N B3 c1
= = — il W m IN- ouTt
0402 Tos NO_TEST=TRUE
CRITICAL sov -
e o, SPKR SHUTDOWN  C¥supww GaIN
B2|nc
PGND
~
«
BYPASS=U6430.C2:C1:5 mm
1C6431
——0.1UF
—— 10%
l6v
2 X5R-CERM
1 SPKRCONN_SR_OUT_P
WIN LINE WIDTHSG. 40 FOt oD = 7
MIN NECK WIDTH=0.10 M
RSUB_GAIN SPKRCONN_SR_OUT N @ 55 1o
MIN LINE WIDTH=0.10 MM
MIN NEGK WIDTH=0-10 MM
1C6436 -
4700PF
108
, 5oV
X7R-CERY]
0402
BYPASS=U6440.C2:C1:5 mm
1C6441
—— 0.1UF
— 10%
lov
Ll PR SPKRCONN_SL_OUT_P oo =5 71
VbD MIN LINE WIDTH=
MIN NECK WIDTH-
U6440
SSM2375
WLCSE
our+f ¢
our-|?3
a3 5571 e
GAIN| LSUB_GAIN = D>
SPKRCONN_SL_OUT_N NN NECK WIDTH-0. 10 i
EDGE| 22 1C6446
4700PF
108
Sov
2 X7R-CERM|
0402

S
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R§550 YIRS JEBRECS 0
p— HS_MIC_P ) N /\/.\/\/Z AUD _HS_MIC_P ams -
CRITICAL 1/16W CRITICAL
R6556" 1C655 1057 1C6558
100K | 33002F L 27pF
1/20W 118 T 5%,
MF 2 . 2 —
201, 838 R6559 0301°°¢
81 51 (OUT} 12'2K2 am s o
HS_MICT_N /5% AUD_HS_MIC_N
1/16W MIN_LINE WIDTH=0.2MM
ME-LF MIN_NECK_WIDTH=0.06MM
402 — — —
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NOISE ISSUE SEEN ON EARLY HEADSETS
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5% 3sv 2 YSR-CERM 10v
S G i voD
ue-LF
, 402 ues00
l _ 213 TAIC30Z7A0YFFR
L BYPASS=U6500.B2: 2 |psrr ouri| AL AUD_CONN_SLEEVE_XW sass
DFET_CPO1 c1 our2| A2 AUD_CONN_SLEEVE_XW T 5 55
. . CP
GND
1C6501
000PF

Bl

- D DFET_QPENUS , )
BYPASS=U6501.B2:3MM
. 106530 |1 €6542 106543
R6521 1.0uF —— 9,1UF 0.01UF
10% 1038 10%
;?K 2 23V 2 %2¥ ceru 2 10V ~
16w L7ty R 0201 §351m a
o 402 VDD B
_l_ BYPASS=U6501.B2:3MM mgg&golhm
C2 lpsEL our1| Al AUD_CONN_RING2_XW _wmm, s s
= DFET_CPO2 c1 oy ouTa| A2 AUD_CONN_RING2_XW gz - =
JiCGSOZ GND
1000PF

~
oZNUY
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CODEC OUTPUT SIGNAL PATHS

CRITICAL
FuNcTION vorume conveRER PIN compLEX MUTE CoNTROL SPEAKER CONNECTOR ApesomE 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: 518S0672 M7_RT_SM
suB 0X04 (4) 0X04 (4) 0X13 (19) CODEC GPIOO0 APN: 51850769 O
SPDIF OUT N/a 0X0E (14) 0x21 (33) n/a e SPKRCONN I OUT P DS
s iy B35 1 Brava so w1 71 3 [TW)_SEKRCONN L OUT N 215
CODEC INPUT SIGNAL PATHS 7 52 [Ty SPKRCONN_L_ID sl
4
o}
FUNCTION CONVERTER PIN COMPLEX VREF 601 e SPKRCONN SL OUT P DS
DMIC 1 0X09 (9) o0xic (28) 3.3v DMIC SDA3 FF14A-5C-R11DL-B-3H o1 71 53 (TR)-SPKRCONN SL OUT N s1o
DMIC 2 0X09 (9) 0X1C (28) 3.3v 71 52 — F-RT-SM
HEADSET MIC 0X07 (7) 0xX18 (24) 2.7V OMIT N C
R6680 P D
, SHORT | 71DMIC_SDA2 El S CRITICAL
OTHER CODEC GPIO LINES 402 ‘1o J6603
LEFT SPEAKER ID GPIO2  INPUT HIGH = FG, LOW = MERRY DMIC CLK3 = *1lo 78171-6006
RIGHT SPEAKER ID GPTO3 INPUT HIGH = FG, LOW = MERRY 71 52 OO} — 5 M7_RT_SM
DFET CONTROL GPIO4 ouTPUT HIGH = DFETs OPEN .—O O
o1 71 53 [IE)-SPKRCONN R OUT P il
£ o1 71 53 (IM)-SPKRCONN R OUT N 215
7 52 () SPKRCONN R_ID D
CRITICAL 2 o
1.6611 PLACE_NEAR=J6600.3:2.54mm &1 71 53 [T)-SPKRCONN SR OUT P s1o
120-OHM-25%-1.3A XWGSMGOO 8171 53 PKR R_OUT_N slo
N AUD_HP_PORT_REFCH 1 (Y Y Y ) 2 AUD_CONN_SLEEVE L5y
° MIN LINE WIDTH=0.4MM CRITICAL ._EO
0402 MIN_NECK_WIDTH=0.06MM 1.6612
120-OHM-25%-1.3A
s U AUD_CH_HS_GND 1 2 71 54 AUD_CONN SLEEVE_XW |
MIN LINE WIDTH=0.5MM
0402 MIN_NECKR_WIDTH=0.1MM
XW6601
SM
I AUD_HS_MIC_P i
CRITICAL
16613 PLACE_NEAR=J6600.5:2.54mm
120-0HM-25%-1.3A XW6602 APN: 514-0875
. AUD HP PORT REF rY‘m 2 AUD_CONN_RING2 L5y e
MIN LINE WIDTH=0.4MM
0402 MIN_NECK_WIDTH=0.06MM CGRéTiCzL J6600
L
120-OHM-25%-1.3A AUDIO;SREDTIHF—J44
5 AUD_US_HS_GND 1 L2 54 AUD CONN RING2 XW. s 5 4 MIC
0402 MINKENEWIRTH=0 T 6 CAUDIO GND
2 .~ 2RTN
XWGSMG 03 1 OPET2 v
AUD_HS_MIC_N 1 2 8 ~DET1
81 54 NC
an 5% AT N
ggbc?f 3 ~R.AUDIO
L
120-OHM-25%-1.3A 4 ~AUDIO GND A
7 st AUD_HP_PORT_L 1 2 _AUD CONN HP_LE AUDIO
D MIN _LINE WIDT T 9
D4DER1TICAL MIN_NECK_WIDTH=0.06MM VIN
10 lvop
16608 0 7
FERR-470-0OHM GND
o aup_TIPDET 2 1 ( Y Y Y 2 AUD_CONN_TIPDET_2 OPERATING VOLTAGE 3.3
el CRITICAL POF
0201
L 7 12
FERR-470-0OHM 3
- AUD_TIPDET 1 1(YYY L2 Ta | SHELL
== CRITICAL 0201 AUD_CONN_TIPDET_1 : -
L6605 5
120-OHM-25%-1.3A
75 D 1 2 AUD_CONN_HP_RIGHT
AO_FE_$oRT otor I LI TR 0
C6600 1C6601
L6606 1UF -— -1 0.1UF
FERR-470-0HM 198 7 T Loy,
51 (OUT) AUD_TYPEDET 1Y 2 ___AUD CONN TYPEDET 20258 2 2 CERM-XSR
0201
= D SPDIF OUT JACK
33 29 20 35 17 93 91 93 93 77 PP3V3 S0
238243 28 43 46 a3 a3 33
CRITICAL
DZ6607
CRITICAL
2 _ 2| CRITICAL 1C6607
‘Re601 Egparcs-1em2 | |1 C6603 6605 |+ oL SEITreas DZ6606 | L §56%r
10K — ) j— Esnggc%—lBMz ESDALC5-1BM2 S 35y
Shew 2 23V 25v 2 SOD882 SOD882 NPO-CERM
NPO-CERM NPO-CERM 0201
prove 1 0201 0201 1 N
2
2 2
CRITICAL C6608 1 CRITICAL
C6602 1 CRITICAL C6604 CRITICAL C6606 100PF —
100PF —— DZ6601 100PF —— DZ6602 100PF —— DZ6605 ST DZ6604
5% — T -1 -T—
25V 25V ESDALC5-1BM2 NPO-CERM 2 ESDALC5-1BM2
Npofcégx 2 ESDALC5-1BM2 NPO-CERM 2 N ESDALC5-1BM2 NPO-CERM 2 S C550D882 N 0201 SOSD882C5
0201 SOD882 0201 SOD882 0201
p———————— —
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= AUDIO: JACK TRANSLATORS
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MagSafe DC Power Jack

CRITICAL
F7005
6AMP-32V-0.00950HM PPDCIN G3H 57 69 71
71 PP2 DCIN_FUSE 1 2
CRITICAL MIN_LINE_WIDTH=1MM
N_NECK_WIDTH=0.20MM
TAGE=20V 0603
J700 voume NOSTUFF
WTB-PWR-M82 1 C7005
M-RT-SM —— 0.01UF
— 20%
1 , 50V 69 71
o CERM PP3V42 G3H 138 38
2 0603 39 a1 a2
[e; 38 57 66
o 3 TP_TDM_ONEWIRE MPM 1 C7008
4 0.1UF
0‘5—1 CRITICAL 20%  PLACEMENT NOTE-PLACE NEAR U7100 and U001
[e; 2 ceru
ols l U7001 0z
L SMC BC ACOK VCC TC7SZOBFEAPE s L
= soTe6s 2 = SMC_BC_ACOK 41 4z 43 57
51850508
C7000 *
. R7029* -
— 2.0K
vCC 5
1/16W
MF-LF
Uu7000 402,
MAX9940
SC70-5
71 ADAPTER SENSE S EXT INT4 SYS ONEWIRE Vao X1
CRITICAL
NC D
'R7012
22.1K Input impedance of 22.1K meets
1% . .
Xe Lrzow sparkitecture requirements
5201 for D2 design only
= Q7010 =
. . SI5419DU
l-Wire OverVoltage Protection POWERPAK
The chassis ground will otherwise float and can
send transients onto ADAPTER SENSE when AC is '‘R7010
connected. 100K
1/20W
MF
2201

When input voltage is 2V the FET will be off
blocking the leakage path and 22.1K can be
properly detected.

NV
DCIN_ISOL_GATE_R /20w When input voltage is at 16V+, FET will

201 conduct and power charger and 3.42V reg
DCIN TISOL_GATE

69 57 s _PPDCIN G3H_ ISOL L y
“ D7010
CDZ6.8B
6.8V Zener 7i\ sM

A

R7020 CRITICAL

47 D7005
1 2 PP20V_DCIN CONN R
NV MIN LINE WIDTH=0.6 mm

BAT30CWFILM
32

1Z§w VoLTaomezoy o1z ™™ APN:353S3733
805 n "
R7005 PPVIN G3H_P3V42G3H 3.425v G3Hot Supply
v TN LINE WIDTR-0.4 mm )
e e o ae PPBUS G3H L AAA 2 pERUS G361 R 5 MIN NECK WwIoTi=0 2 mm Supply needs to guarantee 3.31V delivered to SNC VRef generator
s NIN BECK WEDTHA0 35 o P3V42G3H_BOOST
1/8W VOLTAGE=18 .5V DIDT=TRUE
we-Le
805
©
” Cc7094
VIN BOOST CRITICAL
U L7095
R7001 LT3470AED w0 3301-203-0.39A-0.4350m _ pp3vaz G3H 1o e 3e 30 a1 2 42 s 50 5
NOSTUFF NOSTUFF NOSTUFF . 0 A P3V42G3H SHDN L - sul 4 A m ) BRI EH
Cc7090: C7091: C7092: C7093: C7096: C7097: Y pE3VA2GIH SHON L > Dearees Vout = 3.425V
4.7UF 4.79F == 4.7UF —— 4.7UF == 4.7UF == 4.7UF —— 1w . crrTICAL BIAS =0
10 10 185 5 185 1% 7 197 o NC x—{nc DIDT-TRUE 300MA MAX OUTPUT
X5R-CERM 2 X5R-CERM 2 X5R-CERM X5R-CERM X5R-CERM X5R-CERM FB 1 . . .
BATTERY CONNECTOR 0603 0603 e 0603 0603 0603 I <Ra>| (Switcher limit)
GND PAD 1
o e 1 C7095 R7095
—— 22PF e
518-0376 OMIT NOSTUFF _T H 17200 %
t
CRITICAL N%Z’IQUQE‘% 1 1R7002 SoepcoecErs 201, 1C7099
J7050 ¢ — 49.9K pavarcaH FB —L_22uF
BAT-J5 Nog 2 1720w T, 8%
102 ur <Rb> 2 X5R-CERM-1
F-ST-TH 5201 A 505
R7096
12 POS 1 200K
13 POS 2 L20m
14 POS 3 201,
15 POS 4 71 57 PPVBAT G3H CONN
NC 16 scL 5 Gy SV2US SHC 5 G3 sdL 41 a1 57 71 80
17 spa 6 = 1. * + p—
NC smBUS swc 5 63 sia @ aasr s Vout 1.25v (1 + Ra / Rb) L e R=oTs s SYNC DATE=10/31/20L
18 | X¥S DETECT 7 71 svs pemECT I, ———— — —
19 NEG 8
e e . DC-In & Battery Connectors
1
21 NEG 10 D7050 ; R7050 <SCH_NUM>| D
22 NEG 11 C7050: C7060 1| ®eravezsoze 10K Apple Inc. =
0.10F - ' Crow L iy =
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NOSTUFF
%ﬂ?§_95 DO,y wEck wrpTH=0.25 mm FoTr Erp Lot6 spec R7190
0 MIN_LINE_WIDTH=0.5 mm (p5v1_BIAS) ; 0 CHGR_DCIN
s _CHGR DCIN D R 1 2 P5V1_YIN, P5V1_BOOST 7
MIN NECK WL DIDT=TRUE MF-LE ;% 402
% % % % ’ MIN_LINE_WIDT! ME-; 1%6‘:,102 AR
C7190 e i C71941 Git av :LDO
l b L c N N o %gg VIN BOOST 0. 22&1; CRITICAL T
Reverse-Current Protection
L OMIT XSR-CERY 2 U7190 v 5 L7195 PP5V1_CHGR_VDDP
FROM ADAPTER Inrush Limiter CRITICAL | ¢ | L 1C7180 G508 LT3D§JOA -0.435 WIDTE=0.25 m MF—II-I'?I%SVL;OZ
71 69 ss .PPDCIN_G3H o Q7180 @ a a @ N805TUFF PPDCIN G3H INRUSH sHDN* sw 2 MIN_LINE_WIDTH=0.5"mm
—E }_— —-{ & NONE mm 2 *35M M, DP418C-SM
. IRF‘;?I;J’E%EEE%?‘?CF 2 §8§E L gé%ﬂ%%%§gg§n'm 0:25 mm s CRITICAEIAS .25 mm L(C:F}7I]'?‘5C9AL
1C7185 4R770%85 T . 1;(070K NCX%——{N¢ ) | P5V1 BIAS 7 158? {0UF
—L ¢ 1uF A L 10 FB
— 10% = 1
 »» «» BEDCIN G3H_1SOL 2 35 diee e o B caos  "eni Wout = 5.50v
il 2| 402 2402 o o — 120 100MA MAX OUTPUT
CHGR_AGATE DIV CHGR_SGATE DIV 2012 (Switcher limit)
MIN Ecgjw%ggﬂzgzgsmmm MIN‘NECK‘WIDTH_g 350, R7181 PSV1 FB
R7186" 69K 4 <Rb>]
33 5% R7196
1180 »%u-/*lf.‘g 200K
CRITICAL MFZ%g 2402 1/2%33
D7105 2 _ ME
BAT}OCWFILM l(‘H(‘R7 GATE ) l(‘H(‘R7 GATE ) Vout l.zsv * (1 + Ra / Rb) 2012
SoT-323
L R7105 121 =
3 s7 CHGR_DCIN_D_R 1 2 (CHGR_DCIN) R7
2 /1\%: - LARA 2 CRITICAL
ACIN pin threshold is 3.2V, +/- 50mv MESLE 1C7120 Dﬁfiﬁ‘g .. CHGR CSI R P 12R7120
Divider sets ACIN threshold at 13.55V —L-0.047UF 402 9-420
Sparkitecture impedance is set by R7112 in D2 T 18% . CHGR CSI R N AL
30mA max load 2 XSR-CERM R7122 . 5T, 0612
PP5V1_CHGR VDD _ R741701 L Y = | PPDCIN G3H CHGR . . .
2650 46 03 22 130 33 33 13 — PP3VA2_G3H HINTECKWIDTA-0.1 mm LAANA 2—¢PRSVL _CHGR VDDP 176w HIN_NECK WIBTH-0.35"mm | CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL] CRITICA
l : P MIN NECK WIDTH=013 mn 402 ~ .1c713o‘1c7131‘1c7132‘1c7133‘1c7134 1<127135 1<127136 1%1%§7
1 =5. =L = =L —L_1yr UF .001UF
’ Mio5" C7101: C71221 ] e— L e SuF ——10UF T 18% 105 0%
NO STUFF 1ur 0.1UF — 2 #2Nr_poLy |2 3RNT-POLY TgNT POL %gm- pory |2 3RM7-pory 2 X3R 2 X3R 2 X7R-CERM
C7102 1 . 18% 30% CASE-RLEy CASE-ROLEM CRSE D3-S CASE-DI-8M CASE-DI=8M 603 603 0402
1 1UF R7102 X5R 2 %2R 2 . . .
R7112 193 100K 402 402
1K x5% 1 2 < =
1/16W 402 upLEH - b = -
M, GNP_CHGR_AGND | 2402 vop  voop
R7%00 12 lyust CRITICALDCIN| 2 ; CHGR_DCIN CRITICAL Max Current = 8A
By =
R7110 |3 SMC_RESET_L 1 2 g CHGE RET g - 1?SMB7RST N scarel 26| CHGR SGATE Q7130 -
130K 1/51%6% 9 D SMBUS__ SMC G3_SC| scL U7100A(‘ el 1 CHGR AGATE RJK0332DPB-01 (L7130 limit)
1/16W ME-LE 44 a1 SMBUS_SMC_5_G3_S 10 |spa TQFN LFPAK-SM
MF-LF 402" 50 71 CHGR VERO n o csIpl 28| CHGR CSI P f = 400 kHz
2402 oo D VERQ 0 cSIN| 27| CHGR_CSI_N
CHGR_CELL 6 |crr B CRITICAL CRITICAL TO SYSTEM
CHGR_ACIN 3lacIn A poor 25 | CHGR_BOOT - L7130 F7140
@ ycaro| 24 | CHGR_UGATE 4.7UH-20%-14.5A-9MOHM SAMP—32V-0 . 006OHM
By CHGR_ICOMP 5 |rcomp pase| 23| CHGR_PHASE PLN-TINE WIS i pEECK 1(YYY L2 1 2 PPBUS_G3H 30 45 36 63 65 71
R7111 CHGR_VCOMP 7 Jvcome VAN RERETIBFA=0: 3 mm PIME173T-5M
40.2K LGATE| 21 CHGR_LGATE — nrnraraus SWITCH_ NODE=TRUE 0603
15w CHGR_VNEG 8 l[yNEG MIN_LINE_WIDTH=BIN_NECK_WIDTH=0.p DIDT-TRUE 15251466 CRITICAL
MF-LF 5o CHGR_CSO_P 18 lcsop BGATE| 16 CHGR_BGATE
2402 jo CHGR CSO_N 17 lcson 20v/v AMON| 9 CHGR_AMON as BAMP :Fz.zll(;l]f)oeofm
. E sev/v BMON| 15 CHGR_BMON o PPVBAT G3H CHGR REG o 1 2
C7150 a_l (op) ACOK| 14 SMC_BC ACOKm“ 42 43 56 MIN LINE WIDTH=0.6
1UF 55 g Mgg;ggg§¥glg'rﬂ 0. 25 m CRITICAL 0603
iy g : ' 126 7615
402 35352392 CRITICAL T, 6%
H Q7135 X7R-CERM
4 [ RJK0305DPB CRITICAL > CRITICAL
— LFPAK-HF R7150 Q7155
0. 00 = SIZI%7DP
1W O TO/FROM BATTERY
0612-3
XW7100 1 2 1 o PPVBAT G3H CHGR R .
- - 4 3 —RECR—WIDTH=0:3 MM ° PPVBAT G3H CONN .,
1% (Gnp) ‘e VOLTAGESTS -6V c7155:| c7156: C7157: ° o gigﬁéégigiazolzsmﬁm
PLACE e ﬁgmgunoo 22:1fm L 1%UgF —_— ©O. 1&{ —— 0. 01&{ e
- %58 2| x7r-cERM 2| x7R-cERM 2
6031 0402 0402 -
(CHGR_CSQ_P) R7151 5,5 1 2 __u CHGR CSO R_P
(CHGR_Cs0_N) R7152 ¢ . 2 o CHGR CSO R N =
(PPVBAT G3H_ CHGR_R) (PPVBAT G3H_ CHGR_R)
l(‘H(‘Riﬁ(‘A'T‘F‘\
C7111: 1C7100 C71051 C71261
0.01gF —— - Tu¥ 0.220F 0-001gr -
1% 8% 585 58
X7R-CERM 2 2 ¥X5R X5R-CERM 2 X7R-CERM 2
0402 432-1 0603-1 0402
s24 GND _CHGR AGND
MIN LINE WIDTH=0.2 mm
MIN NECK_WIDTH=0.2 mm
VOLTAGE=0V
—— ——————
SYNC MASTER=J15 MLB SYNC DATE=10/31/201
Bicmiion - -
PBus Supply & Battery Charger
< >
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G_ISNS s 55 60 62 69

PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
35354170 1 IC,ISL95826R6200, WM, PGOOD, SCREEN, 32P , QFN uU7200 CRITICAL
R7%01 R7302
66 65 63 62 59 50 45 37 19 13 _PPBV_S0O 1 2 0
FHR LR = =03 T =03 T
5% MIN NECK_WIDTH=0.2 mm MIN NECK_WIDTH=0.2 mm
bll‘é i3 E‘g VOLTAGE=5V VOLTAGE=12.9V
e 1C7201 C7202:
PLACE_NEAR=U7200.16:2mm 1UF 0.22UF
R7235 %8{’5] %g{’é} PLACE_NEAR=U7200.17:2mm
CPUVR NTC R 531K s oks
= Ny&
1/20W =3 —
MF
1 201 GND
N ( ) o| ~| OMIT TABLE
R7236 R7237 - —
95. 311%< VDD VIN
17208 100KOHM '‘R7223|'R7222 |'R7221['R7220 U7200
201, 0201 ]f%OZK ?%.311( }9654K %%.OZK ISL95826
2 PUVR_NT 5 LLP
1108 s s PBVCGIO_S0_CPU up2%" up2o" i i CPUVR_NTC Nre
2201 2201 2201 22 e oo CPU_PROCHOT_L 4 vr_nor* rccy| 18 CPUVR_FCCM »
1C7279
0. 010F R7279' 'R7280 1 CPUVR_SLOPE 29 | svorm
PR — Lok 10w = CPUVR_PROG1 28 | proG1 pwm3| 23 CPUVR_PWM 5
0402 ur Ml CPUVR_PROG2 27 | prOG2 pwMz2| 22 CPUVR_PWM2 ss
012 220 CPUVR_PROG3 26 | proG3 pumi| 20 CPUVR_PWML  mmmy s
= PLACE_NEAR=U7200.32:2mm PLACE_NEAR=U7200.30:2mm - -
7166 4119 10 (D) ALL_SYS PWRGD 1 {vr_oN R7224
7 og—CRU_VIDSOUT 30 | spa pRsEL,_25 CPUVR_DRSEL 12,\'/6/9642
74+ om—CPU_VIDALERT L 31 | arErT* e
7 o —CRU_VIDSCLK 32 | scrk pGoopl 2 _CPUVR_PGOOD  gmy 1 ME
- RITICAL - onoz
CPUVR_ISUMP CPUVR_COMP & come © =
> @ = (CPU_VCCSENSE_N) 13 | prw Nl 2y ne
NO_XNET_CONNECTION=TRUE R7215 (377020%? Cc7216 ne 2% e
1 7 2
22ZOIP% e L 845 ) CpUVR ISUMN RC N 39PF CPUVR_FB FB wel 25 e
108 T 1 V01 — N 1osl [ 201 1]z CPUVR_FB2 8 | ra2 el 24 we
x7R—c§§§ 2 i/zow  ME R’Z1 210 1OV XTR-CERM 255§1| lI\IPéE(lZOG (CPUVR_ISUMP) 15 | rsump
s> > CPUVR_ISUMN L 287, CPUVR_ISUMN_R 14 | rsumn
1/12%uw 5 UT— CPUVR_IMON 3 | 1Mon
- g CPUVR_ISEN1 20 12 | 1smn1
ss (m—CPUVR_ISEN2 11 | 1sEN2
s [ CPUVR_ISEN3 10 | 1sEN3 z
e
1C7210 (*C7211 |1 C7212 C7240: 30
——0.22UF —— 0.22UF —— 0.22UF 1800PF —— ©
-1 20% -1 20% -1 20% 108 —1— ™
6.3V 6.3V 6.3V 25V
2 X65-CERM 2 X65-CERM 2 X65-CERM X7R-CERM 2
0201 0201 0201 0201 C7241 :
CPUVR_COMP_RC 18—
- - A PO’CDG"@%‘E% 2 c7231: lgg 29% 0
C7213: R7240 NO_XNET_CPNNECTION=THUE 47PE 1%
. 365K 2 1/20W
0- 111{)1: —_ 1% NPO-COG-CRAM 2 e
5)‘(%‘5’ 2 1/20W 0201 2201
0201 2012
NO_XNET_CONNECTION=TRUE
1 R7241
= CPU_VCCSENSE_P_R 12,\'}\3/7\/1'(2
R7243 NO_XNET_CONNECTION=TRUE 1/Zou NO STUFE =
e CPU_VCCSENSE_P Lo, ~C72 ME NO_XNET_CONNECTION=TRUE
e Y 100DF R712K4 2 R722KSO
1/20W
2 1
o] I I CPU_VCCSENSE P _RC z\/\lév\ 1 1 w\/z CPUVR_FB_RC S
255?;, 1/20W 1/20W NO STU
wpgCar 261 261 1C7250
CPU_VCCSENSE_N 1R OFF
i~ > - - 2 X7R-CERM
0201
1C7260 1C7261
—— 330PF —— 330PF =
-1 10% — 10% =
16V 16V
2 X7R-CERM 2 X7R-CERM
0201 0201

Il

p—
SYNC _MASTER=J15 MLB
[P TIT

CPU VR12.5 VCC Regulator IC

——————
SYNC_DATE=10/31/201
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69 62 60 58 45

PPVIN S5 HS_ COMPUTING_ ISNS

‘Additonal I

nput Bulk Caps

70 69 66 PP5V SO NOSTUFF NOSTUFF THESE TWO CAPY ARE FOR EMC CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
zg gg 2; ;; ;g CRITICAL CRITICAL CRITICAL CRITICAL 1 N N N
1 c7313 7314 | ermis | ersie | ersiz |rersie ' 7370 L[ c7371 ._(6:87U3F72 €7373 .|' €7374 ,|' €7375 .| C7376
c7310 * 68UF  ——68UF —— 10UF 10uF  —— 1UF  —— 0.001U 0.001UF 20¢ e 20¢ [~ 208 T 200 T 200
1UF Rkt T, S i S i S iy T 0 2 dev 2 lev 2 dev 2 iev 2 e ) e ) dev
108 POLY-TANT POLY-TANT X7R-CERM X7R-CERM
xes-comn 2 CASE-D2E-SM CASE-D2E-SM 0603 0603 0402 0402 0402
PHASE 1| T
- CRITICAL - R7310
= 17370 0.00075
1% —
R7311 VDRV 0.36UH-20%-36A-0.001080HM n
0 0612
CPUVR BOOT1 RC 1 AAA2 _CPUVR BOOTL 4 |soor U7310 ncf 8 CPUVR_PHASEL H 2z _PPVCC_S0_CPU_PHL CRITICAL | CRITICAL | CRITICAL | CRITICAL
MIN_LINE_WIDTH=0.25 MM MIN_LINE_WIDTH=0.25 MM 9 MIN LINE WIDTH=1. 5 MM PIMS103T-SM MIN LINE WID!
IN NECR _WIDTI-0.2 11 5% e _wxpT-0.2 Mt FDMF6808N MIN—NECK_WIDTH=0.2 MM MIN-NECE—WIDTH 3 4 1¢c7377 .|*c7378 ,|*c7379 ,['Cc7380
DIDT=TRUE 1/16W  proverros < 394pIsB* POFN DIDT=TRUE 15251538 VOLTAGE=T.8V hd hd hd hd
ME-LF — 10 SWITCH_NODE=TRUE NOSTUFF 51 46CPUVR_ISNS1_P 59 45| CPUVR_ISNS1 N A Rp— L AL —— L
11 1
%7232%% Ne x-S e CRITICAT vy [ 12 R7312 'R7314 2 2 b 2 b 2 b
. . su su su su
12 CPUVR_PHASE1 K 6 13 sy 3.9
1 Ne > en 14 MP-LF 1/200
10% 603 , fg]
1l6v 42 P R
e 7 orase 35333836 . CPUVR_PH1_SNUB 2
DIDT=TRUE =
. s , CPUVR_ISUMN g R7317 i
» (> CPUVR_PTilM1 40 | pune %NC 17312 NO_XNET_CONNECTION=TRUE 10K o ISNS2 N
0.001UF R7315* 'R731 H 2 = = 16 59 81
» » [my_CPUVR_FCCM zcp_ens 30 i 1K 10K i NO_XNET_CONNECTION=TRUE crrrrear | crrmean | crrrzcan | cmrrzcan
- 31 X7R-CERM MF 1
veve| [32 0402 1/20w 1720w 201 C7381 C7382 .|tc7383 C7384
201, 2201 _ 68UF — 68UF
NC >&}:THWN*r 33 R71318 5 iew 2 dev
34 = OK _ cpuvR_TSNS3_N
2 lvcIn 16 59 81
35 CPUVR_ISEN1 " o NO_XNET CONNECTION=TRUE
CoND POND = CPUVR__ISUMP Z%Ei
I\
— 58 59
ol Mol w|r~|olo| ol Al Nl M| | 1n| v r~| @
B R T et e S N BN R R R RS =
= STuEE THESE TWO CAPY ARE FOR EMC
CRITICAL CRITICAL CRITICAL CRITICAL
3 62 59 50 50 43 37 19 39 EEOV. 50 .|*c7323 ,|' c7324 |!c7325 17326 17327 1 c7328 1 c7329
68UF 10UF —— 1UF —— 0.001U 0.001UF
1 208 fov T, i B3 B3
c7 iz 0 2 ;gZY—TANT POLY-TANT 2 2 2 X7R-CERM X7R-CERM
or CASE-D2E-5M CASE_D2E-SM 0603 0603 0402 0402 0402
xes-chon 2 hl
PHASE 2 ) = N
= 17320 0.00075 PPVCC SO0 CPU 68 1046 69 71
i 0.36UH-20%-36A-0.001080HM -
R7321 VDRV CPUVR_PHASE2 2 _PPVCC_SO_CPU_PH2 AANL Vout = ]. 8 5V max
cp 1 0 2 a U7 3 2 O 8 MIN LINE WIDTH= MIN LINE WIDTH= a
UVR_BOOTZ RC__1 AAN CPUVR_BOOT2 BOOT NC MIN NECK WIDTH=0.2 M f;‘;zigé’gs” MIN NECK WIDTH=0. 285N 3 9 5A max Out ut
DIDTTRUE =
1w DISB* FDM];?HBIOBN i SWITCH_NODE=TRUE NosTUFF o1 16CPUVR_ISNS2_P s 4| CPUVR_ISNS2_N p
sty 0 "ras! : f = 450 kHz
6 CRITICAL 11 2.2 R7324
NC %—CH vin| [ 12 sy 5.’
CPUVR_PHASE2_ K 36 - 13 MF;§§; ;ézow
NC X%— 14 PUVR_PH2 SNUB 2 201
42 -
7 |puasE 35353836 oorore CPUVR_ISUMN e R7327
7322 NO_XNET_CONNECTION=TRUE oD 10K CPUVR ISNS1 N
s8 CPUVR PWM2 40 |pym H3ne 0.001UF R7325* '‘R732 1 2 = = 16 59 81
[ maso 29 10% 1K 10K 1% NO_XNET CONNECTION=TRUE
30 ERAp— 13 1% 120w
5 5 I CPUVR_FCCM lqzcp_En* 31 0402 1/20W 120w ME
2012 2201
5 vsw| | 32 R7328
NC >S&THIN* 33 = 10K . cpyvr_1SNS3 N e
34 NO_XNET_CONNECTION=TRUE
2 CPUVR_ISEN2 A — —
[VCIN 35 — oD 50 1/20W
CGND PGND 43 CPUVR_ISUMP s8 59 20t
Pl o>
w[ =[] o]~ e]a] o o] af o] [ w] o] =]
LY ) I 1 ] B ] B N RN N Y RN RN S
1 NOSTUFE THESE TWO CAPY ARE FOR EMC
- - CRITICAL CRITICAL CRITICAL CRITICAL
1 1 1 1 1 1 1
PP5V S0 c7333 C7334 Cc7335 Cc7336 Cc7337 Cc7338 Cc7339
65 63 62 59 55 50 49 37 191 L Csur  ——egur —— 10UF —— 10UF —— 1UF —— 0,001V 0.001UF
0n — 20 — 0% — 0% — 1os —_ 10
Rt S , lev Tov , lev B Sov
c7330 ! POLY-TANT POLY-TANT —CcERM X7R-CERM
1UF CASE-D2E-SM CASE-D2E-SM 0603 0603 0402 2 0402
108
12 Al
2
e S VL
PHASE 3
L7330 a
= 0.36UH-20%-36A-0.001080HM o
PPVCC_SO0_CPU_PH3
R7331 VDRV CPUVR_PHASE3 _SO_CPU_}
0 . MIN-NECK-WIDTH- PIMSLO3T-SM  MIN-NECK WIDTH-0:35 MM 4
CPUVR _BOOT3 RC 1 A A A2 _CPUVR BOOT3 BooT U7330 Nc| 8 DIDT=TRUE 15251538 VOLTAGE=T .8V
:;Nﬁcxiw'::_‘_‘;ju:” 1/51%6“7 :;E:;;Z::z;:::j‘;ju:” 39 FDMF6808N 9 SWITCH_NODE=TRUE NosTUEE 81 46CPUVR_ISNS3_P s 4 | CPUVR_ISNS3_N
DIDT-TRUE L716W  pror-mRue —3ppIsex POFN To R7332 ‘R334
2.2
C7331 6 CRITICAL 11 5 3.9
GH
0.22UF NC X— vIN| | 12 friess 17200
12 CPUVR_PHASE3 K 13 603, wr
11 Ne x38fer 2 PUVR_PH3 SNUB 2
10% DIDT=TRUE
16V CPUVR__ISUMN
Crrm 7 lpuass 35353836 42 oD ° > R7337
102 Cc7332 NO_XNET_CONNECTION=TRUE 10K
15, 0.001UF R7335" 1R733 1 2 CPUVR ISNSIN 46 39 51
50 I CPUVR PWM3 40 lpym NC 10% 1K 10K 15 NO_XNET_CONNECTION=TRUE
29 2 39V 1% 1% 1/20w
30 Baoz 1/20W 1/20W NE
» » > CPUVR_FCCM Hzep_mn+ o 85, R 20
- O
vswi| [ 32 L R71031§8 SYNC MASTER=J15 MLB SYNC DATE=10/31/201
NC XS H|rHWN* 33 = , CPUVR_ISNS2_N PET————— — —
34 CPUVR_ISEN3 1% NO_XNET_CONNECTION=TRUE CPU VR12.5 VCC Power Stage
2 lveIn 35 = oD =¢ Lizow
CPUVR__ISUMP 201 <SCH NUM>|D
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DDR3L (1Vv35 S3) REGULATOR

69 62 59 58 s _PPVIN_S5_ HS_COMPUTING_ISNS

CRITICA! CRITICAL CRITICAL
C7435*', C74301|. 1C7434
15UF 68UF — — 1 — 0 1UF
20% 20% —T— — 383 0% 103
ARy 2 poLY-TARY 2 poLY-TARY 2 2 3% 2 $7R_cERM 2 £3¢
71 69 65 60 46 22 22 _PP1V35 S3 . sM CASE-D2E-SM | CASE-D2E-SM 603-1 0402 603-1
=U7400.2:10:
71 es 6o 65 37 21 PP5V_S3 . BYPASSU7 00C721(5)Mi4 . _l_
"
BYPASS=U7400.12:10:5MM
C7400: 5 2 R7430
10U]§ 1 2 DDRREG_DRVH_R
783 FIN LINE TIDTH-0-6 mm 0
X5R 2 = MIN NECK WIDTH=0.17 “Tlsl%sw
603 ME-LF
~
— VLDOIN CRITICAL
- - 7430
V5IN vesT| 15 DDRREG_VBST MIN D EGE WIBTH=0" 4 mi™ | CS%8872Q5D 15250905
U7400 DRVH DDRREG_DRVH ATE_NODE=TRUE DIDT=TRUE llol% TG sowsxe VN 1 CRITICAL
7 > MEMVTT_EN (VTT Enable)17|s3 sw DDRREG_LI,  CATENOPE-TRU ~TRO 0¥ — L7430
. DDRREG_EN (VDDO/VTTREE _Enable) 16 lss TPS51916 SWITCH_NODE-TRUE DIDT=TRUE §4%1 G vswl 6 0.68UH-18A-3.3MOHM
= — OFN ER A~V
DDRREG_1V8 VREF ¢ |vREF DRVLJ DDRREG_DRVL IN LINE WIDTH [ e r z 1 2 PP1V35_S3 2122 46 60 65 69 71
ATE_NODE=TRUE DIDT=TRUE =0 .
CRITICAL peoop| 20 DDRREG_PGOOD “*Tmmlc™™ v MIN-NECK—WIDTH=0 .37 mmn T s ] PCMB103T CRITICAL vout = 1.35V
DDRREG_VDDQSNS —<h DDRREG_VSW 1c7440 18A max output
1 DDRREG VDDQSNS[9 W ax outpu
R7415 2 FB 8 REFIN vrrl 3 PPVTT_SO_DDR 5 |BG — BYETCHNQPE=TRUE = 3Z70UF (Q7335 limit)
19.6K DDRREG MODE SM [MIN LINE-WIDT) 3.5 ™m MIN LINE_WIDTH=0.6 _mm ~[_ 20% 1 446
1% ew O 19 |MODE T 1 DDRREG VTTSNS 1 5 MIN_NECK_WIDTH=0.17 mm PGHD MIN_NECK WIDTH=0.17 mm |2 &Y\ - C7 L £ = 400 kHz
MF-LF DDRREG_TRIP 18 |[TRIP _\——»y@m' CASE-B4-SM f— 9.%001U
- - o
2402 vTTREF| 5 % PPVTTDDR_S XW7460 CRITICAL 2 igK-CERM
Fr e ——] [ erace nEAR=C2724.11 C74411%, 1C7445 0402 2 PLACE_NEAR=C7440.1:1MM
PCND GND D Bap. C74601 1C7461 1 270UF —= —— %%UF XW7401
10UF — —— 10UF 2V 2 5 8:3V SM
o ~ B ~ 28% T- T %0§ TANT XoR
1 1 b h b53% 2 2 gagY CASE-B4-SM 603 .
R7417 |'R7418 603 603
%OOK .?2 .3K
1716w 1/16W =
IZIEELF IZIEELF C7460, C7461 close to memory
2 2 = 2 C7 4 5 0 ! MIN LINE‘WIDT% &
XW7400 0. ZZUE p— MIN_NECK_WIDTH=0.17 mm
)0 1%~
CERM
. 402
GND DDRREG SGND SeAsS-7400. 54755
MIN TINE WIDTH=0.6_mm
MIN NECK_WIDTH=0.17 mm
VOLTAGE=0UV
p— ——————
SYNC MASTER=J15 MLE SYNC DéT =10/31/201
1Zcopy s nom

1.35V DDR3L SUPPLY
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w  _PPVIN_S5_HS_OTHER5V ISNS 7o e an s BRSOV _S4 w « PPVIN_S5_HS_OTHER3V3_ISNS
CRITICAL CRITICAL CRITICAL PDP5V S5 CRITICA CRITIC CRITICAL CRITICAL
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= i 2 0.15UF 0.15UF 2 il 3|3 =
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1v05 S0 REGULATOR

69 60 59 58 45 _PPVIN S5 HS COMPUTING_ ISNS

66 65 63 59 58 50 49 37 19 13 _PPBV_S0
PLACE_NEAR=U1100.AJ12:1MM 71 70 69
P1V05S0_BOOT RC ’
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age NOtes PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
1i i hi :
Power aliases required by this page . 11650004 8 RES,MTL FILM,0 OHM,1A MAX,0402,SMD RTTAT,ATII6, NTIS RTT20,NTIZA NT2,RT723 AT BKLT : PROD
- =PPVIN_SO_LCDBKLT (9-12.6V LCD Backlight Input)
- =PP5V_S0_BKLTCTRL (5V Backlight Driver Input)
- =PP5V_SO0_KBDLED (5V Keyboard Backlight Input)
BOM options provided by this page: 15251527
BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds . 10,203 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE
, N PLACE_NEAR=L7710.2:3MM
BKLT:PROD - Stuffs 0 ohm series R for production CRITICAL CI‘R.;[.'%‘ECOAL CRITICAL
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cosie  UeLBERoyiege-o-es me SEriey oo iE T 38 S 308 e i e e 8
— X6S-CERM X5R 2 x7R 2 x7R 2 x7R 2 xR 2 X7R-CERM
0603 402 1210-1 1210-1 1210-1 1210-1 0603
3
1
1 R7701
o v @y LSNS_LCDBKLT_P s (1:07070ng 80.6K _l_
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s GND_BKLT_SGND © M%N‘NECK‘WIB%E 8 gs MM 22
- — nl 2 DIDT=TRUE
2 8
1F1<7 740 g 8 =
M
550w uU7701 65 63 62 59 58 50 49 37 13 13 PPSV_S0
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R7 g 47 s D 402
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| [ 33 J|SQ[T[7[R] & 2201
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1oV NOSTUFF 2 NPO-COG 4 MIN LINE WIDTH= M B
X5R o 0201 MIN-NECKWIDTH=0: 25 M
402-2 R7753 L - s _GND_BKLT_ SGND VOLTAGE=20V 2
100K VDDA VDDD R7757 XW7700 XW7720
SM
NOSTUFF b u7750 &BKLT_SDA_ R 1 AAA A BKLT_SDA sM KBDBKLT SW (eLace_neaR=p7720.K:2mm
MF LLP /‘;% 1 2 MIN LINE WIDTH=0.5 MM
R7755 281 = Lgow 55 EESRG om0 20
LCD_FSS 53 1aA 2 wr 13 FriER Q@ spa Ml R7758 0201 1
71 67 2
£7780 BKLT SYNC 8 | sync n'll SCL_M «:BKLT SCL_R 1 /\/\%/\/2 BKLT_ SCL 3 GND_BKLT SGND 1C7727
>-EDP_IG_BKIL_PWM 1 NP LCD_BRLT_PWM_R e our1| 24 1/;21,0"" BKLT: ENG = VOLTAGE=0V
BKLT EN_R_JERRY 10 o ourap 22 0201 RI7y7 R7383 15251701
R7781 EN M oyps| 22 BKL_ISEN1 IAAR 2 LED RETURN 1 6259 59 50 43 37 19 19 _PPSV_S0 1 37150572
0 BKL_1 SDA 5 | spa o 20 MIN LINE WIDTH= MIN LT 7170 69 86 65 63 CRITICAL
SMBUS_PCH_DATA 5% 1 A AA 2 2 - BKL 1 SCL 6 | scr < ouT4 MIN_NECK_WIDTH=0. 20" mm el MINWECKWIDTH 0:20 mm 3 1.7720 CRITICAL
19 MF-LF
R7782 1 g ours v BRLT: ENG o2 10UH-20%-1.4A-0.170HM DSZDLZNO PPYOUT_SO KBDBKLT ,, . [==]
0 BKLT ISET_ LCD ISET ouT6 R7718 2 A X MIN LIN
SMBUS_PCH_CLK 34 AAA e 4 {03 A 2 DH Ve
BKL_ISEN2 A2 LED_RETURN_ 2 . PST041H-CDH46D14-SM =
NCX— N CRITICAL R L wIoTE=0 5 T VT WIN LINE WiDTE=0TI s W < VOLTAGE=SY RB160M-60G L 2
NCH NC MIN_NECK_WIDTH=0.20 mm 1/16!40»)% MIN_NECK_WIDTH=0.20 mm C77 5
B NG oy 2PNé53S4229 s —— 2,2UF 2 2UF 9, 1UF — 0,001UF
R7754 aga o 402 BKLT: ENG A 389 5 389 5 185 5 8%
27 .4K 5% 5 § THRM R7719 X5R-CERM X5R-CERM X5R-CERM X7R-CERM
< PAD 10.2 603 603 0201 0402
Biew BKL_ISEN3 1 2 LED RETURN 3 P
MF-LF olNlm — wn MIN LINE WIDTH= MIN LI v
2402 Ll o~ N MIN_NECK_WIDTH=0. 20 mm 1/16!40»)% MINWECKWIDTH 0. 20 mm C€7720, C7721 SHOULD BE PLACED MIRRORED J_ C7723, C7724 SHOULD BE PLACED MIRRORED
1 — —
R7 7150g BKLT: ENG doa -
5% R7720
LyLen XW7701 BKL_ISEN4 AR 2 LED RETURN 4 ame
4022 s MIN-NECK—WIDTH=0: 30" m U.1s  MIN-NECK—WIDTH-0:30
| GND_LCDBKLT 2 EER =020 M e m — — A
MIN LINE % SYNC MASTER=CLEAN MLB KEPLER SYNC DATE=06/13/2013
NIN NECK WID 135 mm 402 EKFIKI;%EZNE —— — e ——————
BKL_ISEN5 Ve LED RETURN 5 o n LCD/KBD Backllght Driver
= NN NVECRWIBTH=0 30" m Vi MIN-KESK-WIBTH=0:30 mm
— — - 116w S <SCH_ NUM>| D
BKLT: ENG doa d} Apple Inc. =
R1707§2 <) <E4LABEL>
BKL_ISEN6 LAAA 2 LED_RETURN_6 amer NOTICE OF PROPRIETARY PROPERTY: e
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15150 0 3 —RB3V3_S5 1 ° O5V SUS LDO

1.5V S0 Regulator

Lynx Point-H requires JTAG pull-ups to be powered at 1.05V in SUS.
CRITICAL Pull-ups (3) must be 51 ohms to support XDP (not required in production).
bl 1C7850 70mA is required to support pull-ups. Alternative is strong voltage
IV ___g%?F dividers (200/100) to 3.3V SUS, which burns 100mW in all S-states.
y7810 2 CpRM CRITICAL
ISL8009B 565" .7 CRITICAL
DFN 2.2UH-3A PP1V5_S0 111213 15 17 19 52 6 65 6 XDP_PCH
o o —B3V3S0_P1V5_SQ_EN2eny CRITICAL 1y® P1V5S0_SW 1YY Y L2 _ iy U7840
P1V5S0 PGOOD 3 6 TIN-LINE WIDTH=0-4 M pCMB042T-IHLP1616BZ Vout = 1.508V — TP8730105
o5 (OO} POR VFB| SWLICH NODE=TRUE 7876 1 1R7880 Max Current = 1.5A 69 66 65 50 17 15 14 13 12 11 il SON PP1V05 SUS o
4 5 100K
kP RST 27pF —— ¢ 100 Freq = 1.6MHZ . 1 Vout = 1.05V
GND THRM_PAD 50% > AL16W N OUT|
7] 9 04555 2402 CRITICAL 3 ) Max Current = 0.35A
<Ra> 1Cc7871 N NGExwe
P1V5S0_FB 1 Z7uF XDP_PCH HRM XDP_PCH
T, 8%y C7840 1! GND____PAD 1Cc7841
R7881 | ¥i6s 108 — S == 2520
%%31{ ey 2 2 Rag"
1916w 402 402
MF-LF
2402 ¢
<Rb> £
Vout = 0.8V * (1 + Ra / Rb)_L
p—
SYNC MASTER=J15 MLB SYNC DATE=10/31/201
e - -

Misc Power Supplies
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3.3V SUS FET CRITICAL
37650945 08020
3.3V S4 FET CRITICAL EDP is per J45 Power Budget rev5 SIA413DJ
Q8000 scr0-61
PP3V3_ S5 - /_\
SIA413DJ 3432 31 21 1318 17 15 14 12
SC70-6L. e e | N C e\ - PP3V3_SUS 1112 33 16 25 17 50 64 66 6
soz g aag g s 1y iy PP3V3 S5 . /\ liql
SHTLTO e e o8 ek e ) D g N PP3V3_S4 305850 02 4346 07 o an e R8022" : T
127 08002 |22 3.3V SUS FET
p -7
R8002" c8009 DMNSLOGV{( -
Q08002 220K 0.033UF —— 2 3.3V S4 FET soree? 0 c8020 MOSFET Sind27
DMNSLO6VK-7 o - . 0.01UF CHANNEL P-TYPE 8V/5V
Vv C8000 MOSFET Sin427 5 sts P3V3SUS_SS e
R8000 0.01UF - 66 as 12 PM_SLP_SUS_[L P I RDS (ON) 26 mOhm @1.8V
- OD———=—===_=2 1w
2 [G P3V3S4_EN AR - P3v3S3_s4 I CHANNEL P-TYPE 8V/5V He-re . LOADING 0.5 A (EDP)
6632 01 [Nyt pwmEN | o !o! RDS (ON) 26 mOhm @1.8V L o0z
iev =
e X7R-CERM LOADING 1.3 A (EDP PLACE_NEAR=R5549.2:6mm
1 © 0402 ( ) SSD_PWR_EN:GPIO 3.3V S0 SSD FET CRITICAL
= CRITICAL R8073 Q8070
3.3V S3 FET 28010 . N 51761508
5C70-6% pese PP3V3 S5 @ _PP3V3 SOSW_SSD R
worgiase oy PP3V3 S5 — \ s 3 W = - R
- - PP3V3_S 13 20 21 22 44 46 47 68 69 71 B °
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Wire-to-Board (Micro-coax) Connector
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BEAD-PROBE o 1s USB3_EXTB_R2D_C_P C9501 || 2 GNP VOID=TRUE = ngD—USB_EXTB N 2o
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8 7 6 5 4 3 2 1

G3H/5V Rails 3.3V Rails 1.5v/1.35V/1.05V/VCORE/BKLT Rails TBT RAILS
PPBUS G3H — PPBUS G3H 7170 69 66 65 64 61 34 32 PP3V3 — PP 69 70 71 81
— MIN LINE WIDTH=0.6 MM VOLTAGE=12.8V31 21 15 18 éf 55 — MIN :]"'_.‘IIN3L E?DTH:U.G MM VOLTAGE=, 15 15 27 3 a2 PP16Y35 53 = MlI>NP}_.¥N3E5WLS3 VOLTAGE=1. sane PP3V3 TBTLC =9 ME}?:?_.‘I[]I?L ,DI“I‘IBDTT%_CW—VWH_ 35 85 *°
MIN_NECK_WIDTH=0.25 MM MAKE_BASE=' TRUE MIN_NECK_WIDTH=0.2 MM MAKE BASE TRUE MINWECKWIDTH 0 17 M.M MAKE_BASE=' TRUE MIN_NECK_WIDTH=0.15 MM MAKE_BASE=TRUE
— PPBUS_G3H 30 45 56 57 63 69 71 — PP3V3_S5 12 1415 17 18 19 21 31 32 31 — PP1V35_S3 21 22 46 1
: PPBUS G3H —_— PP3V3 S5 61 64 65 66 69 70 71 81 ——— 60 65 69 7
nusxmaen = IR — PP1V35 s3 nmceaen — PP3V3_TBTLC .
PPBUS_G3H PP3V3_S5 - e
20 45 56 37 63 65 71 IR PP1V35_S3 2122 46 0 05 08 71
PPBUS_G3H 30 45 56 57 63 69 71 PP3V3_S5 sz g e PP1V35 S3 21 22 46 60 65 60 71
PPBUS_G3H 30 45 56 57 63 69 71 PP3V3_S5 N PP1V35 S3 21 22 46 60 65 60 71
PP3V3 S5 B
— PPBUS_G3H o a5 56 1 63 65 11 PP3V3 S5 T e PP1V35_S3_MEM — PPLV35 S3 MEM — 23 24 25 26 46 63 77
— 6) 64 66 69 70 7) 81
PP3V3 S5 2 14 15 19 10 19 21 21 32 34 MINWECKWIDTH 0 17 M.M MAKE BASE TRUE
PP3V3_S5 6161 65 60 65 70 T1E1 — PP1V35_S3 MEM 23 24 25 26 46 63 77
PPVIN_S5_HS_COMPUTING_ISNS BPVIN S5 HS COMPUTING ISNS 45 58 59 60 62 69 PP3v3 S5 m 7 s: 5 J 25 @ Eg 3 3 — PP1V35_S3_MEM s 24 25 26 46 60 77 D
M i2 MAK
INNECKVIDTH-0 35 o = BSES1RUE PP3V3_S5 GRS p1v3s S3RSO_CPUDDR PP1V35_ S3RS0O_CPUDDR
y — PPVIN S5 _HS COMPUTING_ISNS s 56 59 6062 6 PP3V3 S5 0 #51%3 &6 — —MFWWS_ 8°%1° 23,%5,°°PP15V_TBT — PP15V TBT
— PPVIN_S5_HS_COMPUTING_ ISNS R L R MAKE_BASE=TRUE & 32 = WIN LINE WIDTH=0.4 MM  VOLTAGE=ISV _ & =
45 58 59 60 62 69 pPP3V3 S5 f; f: f: f: f; Z: Z; i; 42 PP1V35 S3RSO CPUDDR 6 10 21 65 66 60 81 MIN_NECK_WIDTH=0.2 MM MAKE_BASE=TRUE
[ = PPVIN_S5_HS_COMPUTING_ISNS . s 5 co ez o0 Buknunng _ "Blev une
gggz; gg R — PP1V35_S3RS0_CPUDDR o 1021 65 66 69 81 = biov TBT 39332
— 30 31 32
= 3
PP3V3_S5 BB HBan a2
PP3V3 S5 61 64 65 66 69 70 71 81
PP3V3 S5 152131 52 33 _PP1V35_S3RS0_FET — PP1V35 S3RSO0_FET 65 65 69
12 1415 17 18 39 2 1 97 5% = EWIDTH-0.3 MV YOLTACE=T 357
PPVIN_S5_HS_OTHER3V3_ISNS PPVIN S5 HS OTHER3V3 ISNS PR3V3_S5 IR RN MECNECCHIDTG £_PASETIRUE ookt o B IBST w0
— 45 61 69 gususnay — PP1V35_S3RSO_FET
MIN LIN B =12. PP3V3_S5 = 65 68 69
MINWECKWIDTH 0235 " ME7B55E=TR‘6E — dasaannar
PPVIN_S5_HS_OTHER3V3_ISNS 7 PP3V3_sS4 — PP3V3 S4 PRIE
= P 3 S = e e permaerr 16 4 2 PRIVS S0 — PP1V5_S0 - L 1 s s e e a2 ee s
- . 69 71
PPVIN_S5_HS_OTHER5V_ISNS  — PPVIN S5 HS OTHER5V_ISNS i et — PP3V3_54 29 34 39 42 43 45 47 63 6 68 HINRECRIBHE-0:3 M MRKETBRSE-tum |
MIN-NECK—WIDTH=0:35 MM MAKE BASECTRUE — PP3V3_S4 S e 42 43 46 47 65 66 68 PP1VS_S0 13 12 13 1517 19 52 64 66 68
PPVIN_S5_HS_OTHER5V_ISNS e PP3V3_S4 T e e PP1VS_S0 132 13 15 17 19 52 4 s 63
- PP3V3 S4 8 70 71 2 a6 a7 es 66 68 PP1V5_S0 1112 13 15 17 19 52 64 66 68
_ 29 34 39 42 43 45 47 65 65 6 FER
PP3V3_S4 22 24 39 42 43 46 47 65 o6 o8 EP1VS S50 Bagrsas i sz eacs e
PP3V3_s4 2g 38 39 42 43 46 47 6 o6 oo EP1V5_SO Bpw e
PP3V3_S4 2o a1 Z; 42 43 45 47 65 65 6 i;izz :g B szeacs e
PP3V3_S4 22 24 39 42 43 46 47 65 o6 o8 PP1V5 S0 Bz rsasir s sz eacs e
PPVIN_S4_TPAD — PPVIN S4 TPAD " e 707 1112 13 15 17 15 52 64 66 68
= T o _ = B
[ TN RENETITH=D: . VOLEABESE TR PR TR H PP3V3_SUS = ﬂ%?%};]g](w%?g%g: = vorTReT=T: 131213 14 15 17 50 64 65 e — PPIV5 S0 1332 13 1517 19 52 64 66 e
— PPVIN S4 TPAD ] - =0. MAKE_BASE="' TRUE
, = o PP3V3_SUS 130215 1015 47 50 6 s 6o
PPDCIN_G3H — PPDCIN_G3H PP3V3_SUS —
— MIN LINE WIDTH=0.6 MM VOLTAGE=20V s s BB R e sI:EsVTTDDR S3 — ME}?Y.%IIJ‘SDSIRDTSE 3 MM VOLTAGE=0.675V =
MIN_NECK_WIDTH= 0:85" M MARE . BASE=TRUE PP3V3_SUS 1312 33 14 15 17 50 64 65 66 MIN_NECK_WIDTH=0.2 MM MAKE_BASE=TRUE C
—=—EEDCIN G3H e BP3V3 SUS By PPVTT_SO_DDR PPVTT S0 DDR
PP3V3 SUS 17 50 64 65 66, : 21 27 60 69 71
PPDCIN_G3H_ISOL — PPDCIN G3H_ISOL 15 56 57 o5 3 12 13 1 a7 S0 e eee MIN-RECEWIDTH=0:17™0m  MAKE BASSZ2AOE
ﬂ%gmL%EEWIDTH 7.8 MM MAII{EABESE - PP3V3_SUS 1112 13 14 15 17 50 64 65 66 PPVTT SO DDR
8
__ PPDCIN G3H TsoL PP3V3_SUS 11213 115 17 50 6 65 o PBVTT SO DDR 212760 60 7
— PPDCIN G3H ISOL e e PP3V3_SUS 1112 13 14 15 17 50 64 65 66 = a0 emeo e
= 1220 57 00 — PP3V3_SUS 11z 1 1s 17 50 60 s e =—EEVIT S0 DDR moamee e
ER3V42 _G3H = %#rswm-ﬁ ey
MIN_NECK_WIDTH=0.2 MM MAKE_BASE=TRUE
SP3UAZ G3H SRR v (BRIV3 83 = ﬂ?ﬁqﬁkﬁ%ﬁ o1 e hel EEEETEREE
PP3V42 H ] | =0. MAK! BASE="' TRUE
&3 Bagpe e s PP3V3_S3 ooz a
PP3V42_G3H 19 35 38 39 41 42 43 44 50 56 1393 %% _PP1V05_SUS — PP1V05_SUS 16 61 65
PP3V4A2 G3H 57 66 69 71 PP3V3_S3 13 20 21 22 44 46 47 65 68 69 — DTH= VOLTAGE=1.05V
19 35 38 39 41 42 43 44 50 56 3 B
PD3V42 G3H s PP3V3_S3 1320 21 22 44 46 47 65 65 6 PP1V0S SUS MAKE_BASE=TRUE
19 35 38 39 41 42 43 44 50 56 T 71
PP3V42_G3H B asss ST gon@ie aan = e ]
PP3V42 G3H 57 66 69 71 V3_S3 13 20 21 22 44 46 47 65 68 69
Baage e e s PP3V3_S3 4 PP1V05_S0 PP1VO5_SO
PP3V42_G3H 1o 3 am 4 43 ez 43 a0 a0 50 PIv3 a3 13y sl AR = A0S 8 ——ormAEET O U e e e
PP3V42 G3H T e e ue a1 42 43 44 50 56 V3_S 13 20 21 22 44 46 47 65 63 69 MIN‘NECK‘WIDT 2 MM MAKE BASE TRUE
PP3V42 G3H z; 2; gg ;; i PP3V3 S3 13 20 21 22 44 46 47 65 68 69 igiggg gg 14 15 17 18 42 62 66 69 71
PP3V42_G3H B3 a5 g a2 ks we w0 se 1415 17 18 42 62 66 65 71
PP3V42_G3H T35 on e HHE Wsose PP1V0S_S0 1015 17 10 4z 62 66 60 71
PP3V42_G3H 65 55 5231 49 0v 47 46 43 PP3V3_S0 — PP3V3 SO 66861 69 T 8 PP1VO5_S0 16 15 17 18 42 62 66 69 71
18 BBz
TS 0l 7 1 — ¢ MIN LINE WIDTH=0.4 VOLTAGE=3.3V _ 35 44 a5 a6 17 15 a5 51 52 33 PP1VO0O5_S0 14 15 17 18 42 62 66 €9 71
MIN_NECK_WIDTH= 075 MM MAKE_BASE=TRUE PP1V05 SO
PPVRT T EP3V3 S0 Gfffdilinnas PP1V05 SO pemmmmnen
MIN LINE WID' . VOLTAGE=3. e PP3V3_S0 = 1415 17 18 42 62 66 69 71
MIN‘NECK‘WIDTH 8:3 it MAKE_BASE~ 1RYE PP3V3 S0 e nn PP1VO05_S0 14 15 17 18 42 62 66 69 71
— PPVRTC_G3H 125 19 6 = Bligesaoona PP1VO05_S0
— PP3V3 SO i3 da3s 4445 46 47 48 43 51 14 15 17 18 42 62 66 69 71
PP5V_S5 — o PP5V_S5 30 61 65 60 71 na £ PP1V05_S0 B
- = e I QN2 A BB3V3_S0 nEnnnnggg PP1V05_50 e ——
PPay S5 : PP3V3_S0 BHORB B0y 1 a7 a8 a2 a2 o6 6 71
- PP3V3 S0 Bunlhipess PP1V05_S0 1o 1 17 10 4z a2 68 60 7
PP5V_S5 39 61 65 69 71 PP1V05_S0
— PP3V3 SO 65 66 67 69 71 81 14 15 17 18 42 62 66 69 71
PP5V S4 o PP5V 5S4 e R R R EEE PP1V05_S0 Lo s 17 16 a2 62 66 65
= &
MIN-FECEWIBTH=0:3 MM MRRE“SRsalrw PP3V3_S0 Hlounngggg = igiggg zg 115 a7 10 4z 62 68 69 72
PP5V_S4 3051 6a 65 66 67 6 65 72 PP3V3_S0 $ET AU 0 i = 1as a7 a0z 62 08 09 71
gnpusuney
PP5SV_S4 38 51 61 65 66 67 68 65 71 PP3V3_S0 DI
i
PP5V_S4 38 51 61 65 66 67 68 €8 71 PP3V3_S0 3181188838 §§ig
PP5V_54 38 51 61 65 66 67 6 63 71 PP3V3_S0 EERRE R
PP5V_S4 38 51 61 65 66 67 68 69 71 PP3V3_S0 RV BIRE Rt IRITR
i
PP5V_S4 38 51 61 65 66 67 68 65 71 PP3V3_S0 %4t i 13 _PPVCC_S0_CPU — ZEVCC S0 CPU 5 10 46 59 69 71
PP3V3_S0 Qusunnsgugy MIN-NECK—WIDTH=0:35 MM  MAKE B _—
PP3V3 SO 65 66 67 69 71 81 PPVCC SO CPU
PP5V_S3 — PP5V_S3 2137 60 65 66 69 71 353443 46 a7 a4 29 39 22 3 68 10 46 59 69 71
- MIN-NECKWIDTH=0.3 MM  MARE BASETRUE iggz; gg 55 65 66 67 69 71 81 PPVCC_S0_CPU 68 1046 59 69 71
BESUH BB
PP5V_S3 21 37 60 65 66 63 71 PP3V3 S0 1713 es'es _PPBUS_SW_BKL — PPBUS_SW_BKL o 6
PP5V_S3 21 37 60 65 66 63 11 N R R - TN RENEIBTHSE W0 wv WRKE ERsiitave
— pp5v S3 PP3V3 SO i3 1715 20 25 55 55 44 4s ds
= P PP3V3_50 Hlipguggnta,
PP3V3_S0 Héeunvguggs I I = S
PP3V3 SO 65 66 67 69 71 81 >0 10 4% 46 VOLTAGE=0V
ERSY S0 = MEI\?SL‘I, s?]lDTH: MM VOLTAGE= 88 63 70 g1 0 e ez e es PP3V3_S0 BAGGGRERER HARE_BASETTRUE
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ESv S0 ggpgneoans PP3V3_50 Hlipguggnia,
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71 70 67

71 70 63

70 63

74 67

74 67

74 70 67

74 70 67

70 28

12

12

s

s
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Display Aliases

EDP_IG_PANEL_PWR

EDP_IG_ PANEL_PWR
MAKE_BASE=TRUE

EDP_IG
MAKE, =

EDP_IG_BKL_PWM
MAKE_] =TRUE

KL_ON
RUE

EDP_IG_BKL_ON
EDP_IG_BKL_PWM

DP_INT ML _C P<3..0> — TP _DP_IG A MLP<3..0>
MAKE_BASE=TR —

DP_INT ML _C N<3..0> — TP _DP_IG_A_ MLN<3..0>
MAKE_BASE=TRUE —

DP_INT AUXCH C_P — DP_INT AUXCH_C_P
MAKE_BASE=TRUE —

DP_INT AUXCH C_N — DP_INT AUXCH_C_N
MAKE_BASE=TRUE —

DP_TBTSNKO_ HPD — DP_TBTSNKO_HPD

MAKE_BASE=TRUE

4205 _DP_TBTSNKO_MI,_C_P<3

74205 DP_TBTSNKO_ML_C_N<3..0>— TP_DP_IG B_MLN<3..0>

74 70 28

74 70 28

70 33

70 33

70 28

74 28

74205 DP_TBTSNK1 ML _C_N<3..0>— TP_DP_IG_C_MLN<3..0>

74 70 28

74 70 28

70 33

70 33

12

s

12

12

0>— TP _DP_IG_B_MLP<3..0>

MAKE_BASE=TRUE

MAKE_BASE=TRUE
DP_TBTSNKO_ AUXCH C_P
MAKE_BASE=TRUE
DP_TBTSNKO_ AUXCH C N
MAKE_BASE=TRUE
DP_TBTSNKO_ DDC_DATA
MAKE_BASE=TRUE
DP_TBTSNKO_DDC_CLK
MAKE_BASE=TRUE

DP_TBTSNK1_HPD

DP_TBTSNKO_AUXCH C_P
DP_TBTSNKO_AUXCH C N
DP_TBTSNKO_DDC_DATA
DP_TBTSNKO_DDC_CLK

DP_TBTSNK1_HPD

MAKE_BASE=TRUE
DP_TBTSNK1 ML_C_ P<3

0>

MAKE_BASE=TRUE

MAKE_BASE=TRUE
DP_TBTSNK1 AUXCH C_P
MAKE_BASE=TRUE
DP_TBTSNK1 AUXCH C N
MAKE_BASE=TRUE
DP_TBTSNK1 DDC_DATA
MAKE_BASE=TRUE
DP_TBTSNK1l_ DDC_CLK
MAKE_BASE=TRUE

0>— TP _DP_IG_C_MLP<3
— DP_TBTSNK1_AUXCH_C_P
DP_TBTSNK1_AUXCH_C_N
DP_TBTSNK1_DDC_DATA
DP_TBTSNK1_DDC_CLK

12 67 70 71

12 63 70 71

12 63 70

567 70 74

567 70 74

12 28 70

12 28 70 74

12 28 70 74

12 33 70

12 33 70

12 28 70

12 28 70 74

12 28 70 74

12 33 70

12 33 70

22

22

22

23

25

23

24

26

24

70 65 20 12 _HDMI HPD — HDMI_HPD 12 20 68 70
MARE_BASE=TRUE —_—
7o 11 6 _HDMI_DATA P<0..2> — TP _DP_IG D MLP<2..0> .
MARE_BASE-TRUE =
7471 6o _HDMI_DATA N<O0..2> — TP _DP_IG D MLN<2..0> .
MARE_BASE-TRUE =
74 71 70 s s _HDMI _CLK_P — HDMI CLK P 568 70 71 74
MAKE_B. E=T: E —
74 71 70 s 5 _HDMI _CLK N — HDMI CLK N 568 70 71 74
MAKEiBKEEﬂI‘R E —
71 70 66 12 _HDMI_DDC _CLK — HDMI_DDC_CLK 12 68 70 71
MAKE_B. E=T: E —
71 70 60 12 _HDMI_DDC _DATA — HDMI_DDC_DATA 12 68 70 71
WMARE_BASE-TRUE =S
7040 _PP3V3_S3_FAN CTL
VOLTAGE MAKE_BASE
27 74 70 24 23 22 _PPOV75_S3 MEM VREFDQ_A — 0.675v  TRUE PPOV75_S3_MEM VREFDQ_A
74 70 26 25 22 _PPOV75_S3 MEM VREFDQ B —  0.675V __TRUE PPOV75_S3_MEM VREFDQ B
77 74 70 24 23 22 _PPOV75 S3 MEM VREFCA A — 0.675 TRUE. PPOV75_S3 MEM VREFCA A
7470 26 25 22 _PPOV75 _S3 MEM VREFCA B 0.675 TRUE PPOV75_S3 MEM VREFCA B

22

25

26

CPU signals

MEMVTT_ EN

21 60 70

70 60 21 _MEMVTT E
MAK

E_BASE=TRUE

Thunderbolt Signals Through PEG

- PCIE TBT D2R P<3..0> __ =PEG_D2R P<3..0>
m MAKE_BASE-TRUE
e s PCIE TBT D2R N<3..0> __ =PEG_D2R N<3..0>
[mavre MAKE_BASE-TRUE —
iz s PCIE TBT R2D_C_P<3..0>_ =PEG_R2D_C_P<3..0>
< MAKE_BASE-TRUE —
aae s PCIE TBT R2D_C_N<3..0> . =PEG_R2D_C_N<3..0>
< MAKE_BASE-TRUE —
Unused PEG Lanes
, _TP_PEG_D2RP<15..4> — =PEG_D2R_P<15..4>
MAKE:BASEE'I‘RUE _—
, _TP_PEG_D2RN<15..4> — =PEG_D2R_N<15..4>
MARE_BASE=TRUE
, _TP_PEG_R2D_CP<15..4> __ =PEG_R2D_C_P<15..4>
MARE_BASE=TRUE _—
, _TP_PEG_R2D_CN<15..4> =PEG_R2D_C_N<15..4>
MARE_BASE=TRUE
- PP3V3 S3 FAN CTL g
- MIN LINE WIDTH=0.4MM
MIN_NECK_WIDTH=0.2MM
YRR o
RA201 -
140 >  pP3V3_S5 Lowas s e s
A gunpzEng )
1/%ow Unused signals
02(91
1 2 PP3V3_S4 2034 9 42 43 46 47 65 o6 en . BT PWRRST L
1/;z}w . __MEM_VDD_SEL_1V5_L ::'
0201 14 FW_PWR_EN_PCH o |
RA202 1 ___WOL_EN ]
NOSTUFF " FwW_PME_L e
. __DP_TBT SEL ]
. __ENET MEDIA_SENSE_RDIV 3
.. __AUD_IPHS_SWITCH_EN_PCH ]
;2 __AUD_IP PERIPHERAI DET o]
.. ___AUD_I2C_INT L D]
.« __TBT_GO2SX_BIDIR D]
.« ___DPMUX_UC_IRQ ]
. __ PEG_CLKREQ L D]
. __ ENET CLKREQ L ]
.. __ENET_LOW_PWR_PCH D]
.2 ___SDCONN_OC_L D]
65 63 62 9 5850 49 37 33 13 —PPSV_S0
XWA202
SM
1 2 PP AUDIO AMP L, 5

1 2 PP5V_S
MIN LINE

MIN_NECK_WIDTH
GE=5V

VOLTAGE:

MIN LINE WIDTH=0Q.
IN_NECK_WIDTH=0.2MM

XWAZ 0 3 gOLTAGE:SV
SM

D 4MM

0 _AUDIO AMP_R .
DTH: .
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runc_test J3501 - airport

[— TRUE

AP _CLKREQ O L

AP_RESET_ CONN_TL

> tRuz  PCIE AP _D2R PI N
[— TRUE PCIE_AP_D2R PI P
[— TRUE PCIE_AP_R2D N
[— TRUE PCIE_AP_R2D P

PCIE_CLK100M AP_CONN_N

34 76

D TRUE PCIE_CLK100M AP_CONN P ., ,

PCIE_WAKE_L

TRUE 12 34 36 76
g reum___PP3V3_S3RS4 BT _F .
[ TRUE PP3V3_WLAN 30 a2
D TRUE USB_BT_CONN_N 3475
USB_BT_CONN_P e
> teuz  WIFI_EVENT L o

TRUE

GND

J4002 - Camera

MIPI_CLK_CONN_N
MIPI_CLK_CONN_P

4ax

37 79

37 79

D TRUE CAM_SENSOR_WAKE_L_CONN

HH

TRUE

MIPI_DATA_ CONN_N
MIPI_DATA_CONN_P
SMBUS_SMC_0_SO_SDA

I2C_CAM_SCK _

TRUE

I2C_CAM_SDA

|

TRUE

PP5V_S3RS0_ALSCAM F
GND

|||—

TRUE

J9500 - rio coax
HDMI_CLK_N

TRUE

HDMI_CLK_P

TRUE

HDMI_DATA_ N<O0>

TRUE

HDMI_DATA N<1>

TRUE

HDMI_DATA N<2>

TRUE

HDMI_DATA_ P<0>

TRUE

HDMI DATA_ P<1>

TRUE

HDMI DATA_ P<2>

TRUE

USB3_SD_D2R

TRUE

USB3_SD_D2R

TRUE

USB3_SD_R2D

TRUE

nlald|z2

N
USB3_SD_R2D P

TRUE

USB3_EXTB_D2R_N

TRUE

USB3_EXTB_D2R_P

TRUE

USB3_EXTB_R2D_N

TRUE

USB3_EXTB_R2D_P

TRUE

USB_EXTB_N

TRUE

USB_EXTB_P

0000000000 00000000

TRUE

GND

TRUE

J9510 - rio flex
SD_PWR_EN

TRUE

PP1V5R1V35_S0_RI
HDMI_DDC_CLK

TRUE

HDMI_DDC_DATA

TRUE

HDMI_HPD_TL

TRUE

SMBUS_PCH_CLK

TRUE

SMBUS_PCH_DATA

TRUE

PM_SLP_S3 BUF_L

TRUE

PM_SLP_S4_L

TRUE

PP3V3_S3

TRUE

PP3V3_sS4

TRUE

PP5V_S4

TRUE

RIO_SD _
USB_EXTB_OC_L

TRUE

- 00000000000000

GND

TRUE

J5150 - hall effect
PP3V42_G3H

TRUE

SMC_LID_R

TRUE

GND

00

TRUE

J6050 - left fan
FAN_LT PWM

FAN_LT_ TACH

TRUE

PP5V_S0

TRUE

GND

=
(- TRUE
=

L

TRUE

J6060 - right fan
FAN_RT_PWM

FAN_RT_TACH

TRUE

TRUE

PP5V_S0
GND

=
(- TRUE
—

L

37 79

37 79

37 41 44 48 80

37 41 44 48 80

36 37

36 37

37

5 68 70 74

5 68 70 74

68 70 74
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68 70 74
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68 75
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13 68 75

19X
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12 68 70

13 18 22
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12 21 34
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Functional Test Points

. XDP
. 1 - io flex
ronc_test J6100 — lpc + spi FUNC_TEST 1:-{16137112 bR fud ° e - FUNCTEST XpP_CPU_TCK P
= reup  LPCPLUS_GP1O 1420 £ - AUD HP_FORT R n — e XDP_PCH_TCK e
LPCPLUS_RESET L 20 50 76 = -LRUE e TRuE XDP_CPU_TDI 618 74
TRUE. AUD_SPDIF_OUT_JACK
s TRy LPC_AD<0> 1341 50 76 = — - XDP_CPU_TDO PR,
» TRUE AUD_TIPDET_INV =
i TRuE  LPC_AD<1> 13 a1 50 76 = — — XDP_CPUPCH_TRST L P,
= TRUE AUD_TYPEDET 51 ss =
o Trup __LPC_AD<2> 13 a1 s0 76 = — R XDP_CPU_TMS 10 e
s - AUD_CONN_MIC_XW 4x
—= TRUE LPC_AD<3> 13 41 50 76 CH HS MIC [ TRUE XDP_PCH_TMS 1 o1s
LPC_CLK33M_LPCPLUS . 5 7 D—== e e s XDP_PCH_TDI e
[CO—BUE = m =33 an s oss = TRUE PP3V3_S0 79883 93 15 17 19 20 29 33
TRUE LPC_FRAME L 13 41 50 76 35 44 45 a6 47 48 49 51 52 35 TRUE XDP_PCH_TDO 1 18
= TRUE AUD_CONN_SLEEVE_XW 4X 54 o5
[— TRUE LPC_PWRDWN_ 1. 12 20 41 50 = TRUE XDP_CPU_PREQ L 6 18 74
B P US_HS_MIC [n )
| — rrue  LPC_SERIROQ 13 41 50 aND (o) TRUE XDP_CPU_PRDY_L 6 18 70
- rrug  PM_CLKRUN_L 12 41 %0 e 2X GND = o S — nn
[— TRUE PP5V_SO0 18 19 37 49 50 58 59 62 63 65 - . TRUE PM_PCH_PWROK 12 19 76
&6 @0 70 71 J6601 - mic
| m— trup  SMC_RESET_L 2 = TRUE PM_SYSRST L 12 15 a1 76
s P DMIC_CLK3 s
>——mue SMC_ROMBOOT 4 %0 % o 6 o o> mu=  CPU_CFG<3> crom
- - . PP3V3_S0 LTI TP
True  SMC_RX L a1 42 50 = waan BuLe - . PP1V0O5_S0 Lt s 17 18 42 62 66 65
= SMC_TCK = o DMIC_SDA2 e =
D': rau  SMC_TDI R [>——mueDMIC SDA3 52 50 muz  GND 2% GND
a1 a2 s0
[— TRUE SMC_TDO o a2 50 e GND L
SMC__TMS =
B e swcmx T R J6602 - L speaker
= SPTIROM USE MLB e frane) — SPKRCONN_L_ID s s
= R ———————-a— SPKRCONN_L_OUT N
——zrue  SPI_ALT CLK 50 | P ———— s e o ronc sy POWET Sequence
= Ry SPI_ALT CS_L . D>—=e KRG — oon 5358 N SMC_ONOFF_L 3 a1 a2
[— TRUE SPI_ALT MISO s0 53 55 81 @@ e PM DSW PWRGD N
ruE  SPI_ALT MOST . [ - SPKRCONN_SL_OUT_P 5 55 01 2 e —— e
rrup  TP_SMC_MD1 T SHR = . PM_PCH_SYS_PWROK
[— 50 o — TRUE 12 18 19 41 76
i rrup  TP_SMC TRST L s = o PLT RESET L e
TawE GND 2x J6603 - R speaker > s EDP_IG_PANEL_PWR e
= = P SPKRCONN_R_ID a2 55 D> EDP_IG_BKL_ON 26 70
J4800 ipd flex = P SPKRCONN_R_OUT_N 55 55 81
72 cs L P € = - SPKRCONN_R_OUT_P. 55 55 01
= :2::: 72 MOSIT > = e SPKRCONN_SR_OUT N 52 55 61
= ru 22 MISO > = — SPKRCONN_SR_OUT P s 55 01
i 3
D
> wrur %2 SCLK 5 s Gl
[— TRUE Z2_HOST_ INTN 2 =
[ — TRUE Z2_CLKIN 2
= rruE 22 KEY ACT L .
[— TRUE PSOC_F_CS_L 39
[ TRUE PICKB_L 39
[— TRUE PSOC_MOST 39 J7000 - DC PWR
> meuz  PSOC_MISO 2 [ teuz _ ADAPTER_SENSE .
= e PSOC_SCLK . > tRug PP20V_DCIN_FUSE 2Xse
SMBUS_SMC_2_ S3_SCL 3 41 4 50 TRUE GND 2X
SMBUS_SMC_2_83_SDA_ 4, 4 1 o =
MC_LID
[ TRUE SMC__ 39 41 42 43 _
> meme  SMC_T101_coM_1 g;%ig Hbattery \
[— D—’ERIEM—_ _ Xs6 57
:2::2 §§g$3s§4 29 33 39 42 43 46 47 65 66 68 i TRuE _ _SMBUS_SMC 5_G3_SCL 4 41 56 57 s0
= GND 0 e e > trur  SMBUS_SMC_5_G3_SDA . 4 s 57 o0
R X > teuz  SYS_DETECT L i,
= TRUE GND 8X
J4813 - keyboard =
[ — PP3V3_S4
TRUE 20 34 39 42 43 46 47 65 66 68 -
[ rrug  PP3V42 G3H 32 23 2 39 41 42 43 44 50 gg} 3;[08 A XeDP
[ _rmum _ WS_CONTROL_KBD Leen O NT_AUX N o
TRUE WS_KBD1 2 [ — TRUE DP_INT_AUX P P
O s KBD10 > > meum  DP_INT ML_N<0> o
o e KBDI11 > [ teue  DP_INT_ML_N<1> o
> TRuz  WS_KBD12 - > crue  DP_INT ML N<2> o
[ — TRUE WS_KBD13 - [ — TRUE DP_INT MIL_N<3> P
TRUE WS_KBD14 o [ — TRUE DP_INT_ ML_P<0> o 7
| aum WS KBDL5 CAD ” > trup  DP_INT ML_P<l> o
= WS KBD16 NUM > = teue  DP_INT_ML_P<2> o
[— TRUE WS_KBD17 . [ — TRUE DP_INT_ ML_P<3> o 7
3
> e WS_KBD18 . [CO—TRUE igg Eii Sonm 6 67
= e WS_KBD19 $ o
TRy WS_KBD2 [ — Trur  LED_RETURN_ 1 o 6
DD rRuE__WS_KBD20 . [——=ruzLED _RETURN_2 oo
[ TrRUE  WS_KBD21 . | — Trup  LED RETURN_3 o o
> TRuz  WS_KBD22 2 > cruz  LED RETURN_4 o
rruE  WS_KBD23 - [ — rrup  LED RETURN_5 6 6
DD TRUE WS_KBD3 > [ — TRUE LED_RETURN_6 63 67
ruz  WS_KBD4 . > rum  PP5VR3V3_SW_LCD 35
| m— woim WS _KBD5 * i TRUE  PPVOUT_SO0_LCDBKLT 4,
= > TRuE _ GND 16X
[— TRUE WS_KBD6 39 i
[— TRUE WS_KBD7 30 =
[— TRUE WS_KBDS8 2 Power Rails
[ TRUE WS_KBD9 39 TRUE PM_SLP_S3_ L 12 21 41 66
[— True ~ WS_KBD_ONOFF_L 39 TRy PPVTT SO_DDR 21 27 60 69
D TRUE WS_LEFT OPTION KBD TRUE PP3V3_S0 3 2% §1 2’3 5% 2; 192029 2
= TRuE __WS_LEFT_SHIFT KBD rrup __ PP3V3_S3 13 20 21 22 44 45 47 65 65 65

TRUE

GND 2x% TRUE PP3V3_S5

W

TRUE

PP3V3_S5_AVREF_SMC
TRUE PP3V42_ G3H

41 42 43 44 50 56

J4915 - kbd bklt Ty

KBDBKLT_RETURN1 2X40 62 rRuE _ PP5V_S3

19 35 38 39
57 86 85 71
18 19 37 49 50 58 59 62 63 65
66 65 70 71
21 37 60 65
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5

PCH

NO_TEST MAKE_BASE

7215 NC_USB3_SPARE_D2RN — TRUE TRUE NC_USB3_SPARE_D2RN 13

72 13

72 13

75 72

75 72

72

NC_USB3_SPARE_D2RP

TRUE NC_USB3_SPARE_D2RP

NC_USB3_SPARE_R2D_CN —_
B3_SPARE_R2D_CP = B3_SPARE_R2D_CP "

NC_USB3_EXTC_D2RN

TRUE NC_USB3_SPARE_R2D_CN

TRUE NC_USB3_EXTC_D2RN

NC_USB3_EXTC_D2RP

TRUE NC_USB3_EXTC_D2RP

NC_USB3_EXTC_R2D_CN

TRUE NC_USB3_EXTC_R2D_CN

NC_USB3_EXTC_R2D_CP

TRUE NC_USB3_EXTC_R2D_CP

NC_USB3_EXTD_D2RN

TRUE NC_USB3_EXTD_D2RN

NC_USB3_EXTD_D2RP

TRUE NC_USB3_EXTD_D2RP

NC_USB3_EXTD_R2D_CN

TRUE NC_USB3_EXTD_R2D_CN

13

NC_USB3_EXTD_R2D_CP — rRuE rrur  NC_USB3_EXTD_R2D_CP .

NC_PCIE_ENET_ D2RN TRUE TRUE NC_PCIE_ENET_ D2RN
NC_PCIE_ENET_ D2RP TRUE TRUE NC_PCIE_ENET_ D2RP
NC_PCIE_ENET R2D_ CN — TRUE TRUE NC_PCIE_ENET R2D_ CN
NC_PCIE_ENET_ R2D_CP — TRUE TRUE NC_PCIE_ENET_ R2D_CP

72

72

72

72

72

72 28

NC NO TESTs

Thunderbolt
NO_TEST MAKE_BASE
NC_TBT XTAL250UT — TRUE TRUE NC_TBT XTAL250UT 2
TP_DP_TBTSRC_MI,_CP<3..0> — mrur TRUE NC_DP_TBTSRC_ML_CP<3..0>
TP_DP_TBTSRC_ML_CN<3..0> — mgum TRUE NC_DP_TBTSRC_MI,_CN<3..0> 2
NC_DP_TBTSRC_AUXCH_CP — TRUE TRUE NC_DP_TBTSRC_AUXCH_CP 20

NC_DP_TIG_D_AUXCHN

NC_DP_IG_D_AUXCHN

NC_DP_TBTSRC_AUXCH_CN TRUE TRUE NC_DP_TBTSRC_AUXCH_CN 28

72 12 — TRUE TRUE 12

> 12 NC_DP_IG_D_AUXCHP — TRue TRUE NC_DP_IG D _AUXCHP ;N
NC_SATA A D2RN — TRUE TRUE NC_SATA A D2RN 172 78
NC_SATA A D2RP TRUE TRUE NC_SATA A _D2RP 172721 NC_PCIE _CLK100M GPUN — TRUE TRUE NC_PCIE_CLK100M GPUN n
NC_SATA_A_R2D_CN TRUE rrur__ NC_SATA A _R2D_CN 17 12 NC_PCIE_CLK100M_GPUP — —PCIE_CLK100M_GPUP n
NC_SATA A R2D_CP TRUE TRUE NC_SATA A _R2D_CP 202 NC_PCIE _CLK100M PESN — TRUE TRUE NC_PCIE_CLK100M PES5N 1
NC_SATA B_D2RN TRUE TRUE NC_SATA B_D2RN o 5211 NC_PCIE CLK100M PESP — TRUE TRUE NC_PCIE_CLK100M PES5SP 1
NC_SATA B_D2RP TRUE TRUE NC_SATA B_D2RP Zf 727211 NC_PCIE CLK100M ENETSDN — TRUE TRUE NC_PCIE_CLK100M ENETSDN .,
NC_SATA _B_R2D_CN TRUE TRUE NC_SATA B_R2D_CN Z? 7275 13 NC_PCIE_CLK100M ENETSDP p— TRUE TRUE NC_PCIE_CLK100M_ ENETSDP .,
NC_SATA B_R2D_CP TRUE TRUE NC_SATA B_R2D_CP 1172 72 Zf NC_PCIE_CLK100M_ENETN —_ TRUE TRUE NC_PCIE_CLK100M_ENETN 1
NC_SATA_ODD_D2RN TRUE TRUE NC_SATA_ODD_D2RN 202 NC_PCIE CLK100M_ ENETP — TRUE TRUE NC_PCIE_CLK100M_ENETP 0
NC_SATA_ODD_D2RP TRUE TRUE NC_SATA_ODD_D2RP 172721 NC_PCIE CLK100M PEGBN — TRUE TRUE NC_PCIE_CLK100M_PEGBN 1
NC_SATA_ODD_R2D _CN TRUE rRuz____NC_SATA_ODD_R2D CN w22 u NC_PCIE CLK1Q00M PEGBP  — weug  trur  NC PCIE CLK100M PEGBP
NC_SATA_ODD_R2D_CP TRUE TRUE NC_SATA_ODD_R2D_CP 172721 NC_PCIE _CLK100M SWN — TRUE TRUE NC_PCIE_CLK100M_ SWN 1
NC_SATA D_D2RN TRUE TRUE NC_SATA D_D2RN 172721 NC_PCIE _CLK100M_ SWP — TRUE TRUE NC_PCIE_CLK100M SWP 1
Eg—zigi—g—gggp on :2:: :2:: Eg—zigi—g—gggp on 7 72 NC_PCH_GPIO64_ CLKOUTFLEXO — tgup TRUE NC_PCH_GPIO64_CLKOUTFLEXO
NC _SATA D R2D CP RUE RUE NC _SATA D R2D CP LT _NC_PCH_GPIO65 CLKOUTFLEX1 — rpup  trur  NC _PCH GPIO65 CLKOUTFLEX1
NC _SATA F D2RN RUE TRUE NC SATA F D2RN RS _NC_PCH_GPIO66 CLKOUTFLEX2 — Trup  trur  NC_PCH_GPIO66 CLKOUTFLEX2
NC_SATA F D2RP RUE RUE NC_SATA F D2RP MRS _NC_PCH_GPIO67 CLKOUTFLEX3 — Trur  trur  NC_PCH_GPIO67 CLKOUTFLEX3
NC_SATA_F_R2D_CN TRUE TRUE NC_SATA_F_R2D_CN 1 72
NC_SATA_F_R2D_CP TRUE TRUE NC_SATA_F_R2D_CP u 72
NC_USB_EXTCN TRUE TRUE NC_USB_EXTCN B2 NC USB_ 4N — crum TRUE NC USB 4N N
NC_USB_EXTCP TRUE TRUE NC_USB_EXTCP Lo NC_USB_4P = RUE NC_USB_4P .
NC_USB_SDN TRUE rrue  NC_USB_SDN 157z 3 =
NC_USB_SDP TRUE TRUE NC_USB_SDP 13 72 75
NC_USB_WLANN TRUE TRUE NC_USB_WLANN 13 72
NC_USB_WLANP TRUE TRUE NC_USB_WLANP 13 72
NC_USB_6N TRUE TRUE NC_USB_6N 13 72 75
NC_USB_6P TRUE TRUE NC_USB_6P 13 72 75
NC_USB_7N TRUE TRUE NC_USB_7N 13 72 75
NC_USB_7P TRUE TRUE NC_USB_7P 13 72 75
NC_USB_EXTDN TRUE TRUE NC_USB_EXTDN 13 72 75
NC_USB_EXTDP TRUE TRUE NC_USB_EXTDP 13 72 75
NC_USB_PSOCN TRUE TRUE NC_USB_PSOCN 13 72
NC_USB_PSOCP TRUE TRUE NC_USB_PSOCP 13 72
NC_USB_IRN TRUE TRUE NC_USB_IRN 13 72 75
NC_USB_IRP — TRUE TRUE NC_USB_IRP 13 72 75
NC_TITPXDP_CLK100MN TRUE TRUE NC_ITPXDP_CLK100MN 1172 74
NC_TITPXDP_CLK100MP TRUE TRUE NC_TITPXDP_CLK100MP 1172 74
NC_PCI_PME_L TRUE TRUE NC_PCI_PME_L 12 72
NC_PCI_CLK33M_ OUT2 TRUE TRUE NC_PCI_CLK33M OUT2 1 72
NC_PCI_CLK33M_ OUT3 TRUE TRUE NC_PCI_CLK33M OUT3 1 72
NC_HDA_ SDINI1 TRUE TRUE NC_HDA_ SDINI1 1 72 [CO—TRUE PCIE_TBT R2D P<3..0> 28 74
NC_HDA_ SDIN2 TRUE. rrur __ NC_HDA SDIN2 o [>—TRUE PCIE_TBT R2D N<3..0> 2 7
NC_HDA_ SDIN3 TRUE TRUE NC_HDA_ SDIN3 1 72 [CO—IRUE PCIE_TBT D2R_C_P<3..0> 28 74
NC_LPC_DREQO_L TRUE TRUE NC_LPC_DREQO_L 13 72 [CO—TRUE PCIE_TBT D2R_C_N<3..0> 28 74
NC_CLINK_CLK TRUE TRUE NC_CLINK_CLK 13 72
NC_CLINK_DATA TRUE TRUE NC_CLINK DATA 13 72
NC_CLINK RESET L = reum rrur____NC_CLINK RESET L . g :2::: gﬂi zgg ;:g i: T

D —IRUE DMI_N2S_P<3..1> 512 7a
D —TRUE DMI_N2S N<3..1> 512 7a

NC_USB_SMCP — TRUE TRUE NC_USB_SMCP 72 75

NC_USB_SMCN

NC_USB_SMCN

— TRUE TRUE

NC_SMC_INTERFACE_2

NC_SMC_INTERFACE_2

— TRUE TRUE

72

75

72

1 72

1 72

1 72

1 72

78 31 28

78 31 28

78 31 28

PLACEABLE BEAD-PROBES FOR TBT

TBT A R2D_C_P<1>

TBT_A_D2R_P<1>

TBT A D2R _N<1>

lm®su BEAD-PROBE BPA535 NO_XNET_CONNECTION=TRUE
‘rosm BEAD-PROBE BPA531 NO_XNET_CONNECTION=TRUE
‘TDsm BEAD-PROBE BPAS 32 NO_XNET_CONNECTION=TRUE

——————
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BOARD UNITS [ ALLEGRO
BOARD LAYERS BOARD AREAS HEE ot i) | VERETON
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11l,BOTTOM NO_TYPE, BGA, P65BGA MM 16.2
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT w Y =45_OHM_SE =45_OHM_SE 10 MM 0 MM 0 MM
STANDARD w Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT
NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
ALLOW ROUTE * * BGA P072_SPACE
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP —
* * P65BGA P075_SPACE
50_OHM_SE TOP, BOTTOM ¥ 0.095 MM 0.095 MM —
50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PACING_RULE_SET LAYER LINE-TO-LINE SPACIN( WEIGHT
45_OHM_SE TOP, BOTTOM Y 0.116 MM 0.116 MM SPACING_RULE_S| N ° NE SPACING ¢
DEFAULT w 0.1 MM ?
45_OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
STANDARD w =DEFAULT ?
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP BGA_P1MM * 0.1 MM ?
40_OHM_SE TOP, BOTTOM Y 0.145 MM 0.095 MM BGA_P2MM * 0.2 MM ?
40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD P072_SPACE * 0.071 MM ?
P075_SPACE * 0.075 MM ?
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
37_OHM_SE TOP, BOTTOM Y 0.165 MM 0.095 MM
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD . .
- Stackup-Defined Spacing Rules
ALLOW_ROUTE
PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP . . . A
= - ON LAYVER? 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 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
72_OHM_DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_SPACING * 0.1 MM ?
72_OHM_DIFF 1SL3,1SL4,ISL9, ISL10] 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 {sr3,1SL4,1SL9, ISL1| 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_DIELECTRIGsup, rsus, 1506, 1507, 1558, 19011 0.101 MM ?
80_OHM_ DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF 1SL3,1SL4,ISL9, ISL10] Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM_DIFF ISL2,ISL1l Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF | TOP,BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL_RULE_SET
85_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 2 - - — —
85 OHM DIFF |rsua,zsusssus,ssuio ¥ 0.080 MM 0.080 MM 0.120 MM 0.120 MM . roseon ro5 pon
85_OHM_DIFF | ISL2,ISL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF TOP, BOTTOM Y 0.105 MM 0.105 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_ DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF |rsus,zsue,zss,su10 ¥ 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
p—
SYNC MASTER=SIDLE J45 SYNC DéTE=12/10/201
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CPU Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CcPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
cPu_ass * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD

CPU_27P4S N =27p4_omy_se =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL
CcPU_85D N =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF

NOTE: 7 mil gap is for VCCSense pair,

which Intel says to r

oute with 7 mil spacing without specifying a target impedance.

CPU Net Properties

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC 2
CPU_8MIL * 8 MIL 2 CcPU_VID * 0.457 M 2
cpy_conp * 20 MIL 2 CPU_VREF * 12 MIL 2
cPu_1TP * =2:1_SPACING 2

CPU_VCCSENSE * 25 MIL 2

Most CPU signals with impedance requirements are 50-ohm single-ended.

Some signals require 27.4-ohm single-ended impedance.

SOURCE: IVB PLATFORM DG , Tables 205-207

Spacing Rule Sets
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DMI_2SAME * =3X_DIELECTRIC ? DMI_2SAME TOP,BOTTOM | =4X_DIELECTRIC ?
DMI_TXRX * =6X_DIELECTRIC ? DMI_TXRX TOP, BOTTOM =10X_DIELECTRIC ?
DMICLK2N2S * =6X_DIELECTRIC ? DMICLK2N2S TOP, BOTTOM =10X_DIELECTRIC ?
DMICLK2S2N * =3X_DIELECTRIC ? DMICLK2S2N TOP, BOTTOM =6X_DIELECTRIC ?
DMICLK20THER * =4X DIELECTRIC ? DMICLK20THER TOP, BOTTOM =4X_ DIELECTRIC ?
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
DMI_* =SAME * DMI_2SAME
DMI_N2S DMI_S2N * DMI_TXRX
DMI_S2N DMI_N2S * DMI_TXRX
CLK_DMI DMI_N2S * DMICLK2N2S
CLK_DMI DMI_S2N * DMICLK2S2N
CLK_DMI w * DMICLK20THER
PEG - SSD & TBT
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
PEG_80D * ~80_omm_orer =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PEG_2SAME * =3X_DIELECTRIC 2 PEG_2SAME TOP, BOTTOM =4X_DIELECTRIC 2
PEG_TXRX * =6X_DIELECTRIC ? PEG_TXRX TOP , BOTTOM =10X_DIELECTRIC ?
PEG_20THER * =4X_DIELECTRIC ? PEG_20THER TOP , BOTTOM =6X_DIELECTRIC ?
PEG_2CLK * =7X_DIELECTRIC ? PEG_2CLK TOP , BOTTOM =10X_DIELECTRIC ?

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
PEG_* =SAME * PEG_2SAME
PEG_R2D PEG_D2R * PEG_TXRX
PEG_* * * PEG_20THER
PEG_* CLK_* * PEG_2CLK

DIGITAL VIDEO SIGNAL CONSTRAINTS

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATIR NECK GAP
DP_85D N =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

DP_2SAME

=3x_DIELECTRIC

2

DP_2SAME

TOP, BOTTOM

=4x_DIELECTRIC

2

DP_20THER

=4x_DIELECTRIC

DP_20THER

TOP, BOTTOM

=6x_DIELECTRIC

HDMICLK_2CLK

=7x_DIELECTRIC

HDMICLK_2CLK

TOP, BOTTOM

=10x_DIELECTRIC

HDMICLK_2DP

=4x_DIELECTRIC

HDMICLK_2DP

TOP, BOTTOM

=6x_DIELECTRIC

HDMICLK_20THER

=7x_DIELECTRIC

HDMICLK_20THER

TOP, BOTTOM

=10x_DIELECTRIC

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
DISPLAYPORT =SAME * DP_2SAME
DISPLAYPORT * * DP_20THER

HDMI_CLK CLK_* * HDMICLK_2CLK
HDMI_CLK DISPLAYPORT * HDMICLK_2DP
HDMI_CLK * * HDMICLK_2O0THER

DisplayPort/TMDS intra-pair matching should be 0.127mm.

DIsplayPort AUX CH intra-pair matching should be 0.127mm.

Inter-pair matching should be within 2.54cm.

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.

Max Length 241.3mm.

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

DMI_S2N_P<3:0>

CPU_VCCSENSE

CPU_27P4S

CPU_VCCSENSE

CPU

VCCSENSE_N

O DMI_s2N CPU_85D DMT_S2N 5 12 72
[CO—DMI_S2N CPU_85D DMI_S2N DMI_S2N N<3:0> 5 12 72
[CO—DuI_N2S CPU_85D DMI_N2S DMI_N2S_ P<3:0> 51272
[CO—DuI_N2S CPU_85D DMI_N2S DMI_N2S N<3:0> 51272
[CO—ERL_INT CPU_50S CPU_AGTT. FDI_INT 512
[CO—ERL_CSYNC CPU_50S CPU_AGTT. FDI_CSYNC s 12
[ED—DMI_CLK CPU_85D CLK_DMT DMI_CLK100M CPU P 611
— DMI_CLK CPU_85D CLK_DMT DMI_CLK100M CPU_N 61
[CO—CRU CIK135 PIL CPU_85D CLK_PCIE CPU_CLK135M DPLLREF_N ,
[CO—CRU_CLK135 _PLL CPU_85D CLK_PCIE CPU_CLK135M DPLLREF P
=D —CRU_CLK135 PLL CPU_85D CLK_PCIE CPU_CILK135M DPLLSS_ N 6 1
[CO—CRU_CLK135 PLL CPU_85D CLK_PCIE CPU_CILK135M DPLLSS_P 6 1
[CD—CRU_EDR_COMP CPU_27P4S CPU_COMP CPU_EDP_RCOMP s
[CD—CRU_BEG COMP CPU_27P4S CPU_COMP CPU_PEG_RCOMP s
D—CRUCEG CPU_45S CPU_ITP CPU_CFG<19..0> 6 18 71
[— DP_CLK_PCH CLK_PCTE_85D | CLK _PCTE NC_TITPXDP_CLK100MP by 72
[— DP_CLK_PCH CLK_PCTE_85D | CLK _PCTE NC_ITPXDP_CLK100MN b
[CO—XDRR_TDT CPU_45S CPU_ITP XDP_CPU_TDI 618 T2
[— DP_TDQ CPU_45S CPU_ITP XDP_CPU_TDO s 18 71
[— DP_TMS CPU_45S CPU_ITP XDP_CPU_TMS 6 18 71
[— DP_TCK CPU_45S CPU_ITP XDP_CPU_TCK 6 18 71
[— DP_TRST_ L. CPU_45S CPU_ITP XDP_CPUPCH TRST L 6 18 71
[CO—XDR_ERM CPU_45S CPU_ITP XDP_BPM IL<3..0> 6 18
f— DP_BPM_T CPU_45S CPU_ITP XDP_BPM I1<7..4> 6 18
0 DP_BDRESET T CPU_45S CPU_ITP XDP_DBRESET L 6 18 19
0 DP_PRDY_T CPU_45S CPU_ITP XDP_CPU_PRDY L 6 18 71
[ DP_PREQ T CPU_45S CPU_ITP XDP_CPU_PREQ_ L 6 18 71
O CRU _CATERR L CPU_45S CPU_AGTT. CPU_CATERR_L 6 a1
[CO—CRU_BECT CPU_45S CPU_VID CPU_PECI 6 14 a2
[CO—CRU_PROCHOT T, CPU_45S CPU_AGTT. CPU_PROCHOT_L 6 41 a2 s8
[=D—CRU_PWRGD CPU_45S CPU_AGTT. CPU_PWRGD 6 14 18
[CO—RM_THRMTRIP T CPU_45S CPU_8MTL PM_THRMTRIP L 6 14 42
[CO—BM_MEM_PWRGD CPU_45S CPU_AGTT. PM_MEM_PWRGD 6 12 21
[CO—BMSYNC CPU_45S CPU_AGTT. PM_SYNC 6 12
[CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM RCOMP<2..0> 6
[CO—CRUVID CPU_45S CPU_VID CPU_VIDSOUT s 58
[CO—CRUVID CPU_45S CPU_VID CPU_VIDSCLK 5 58
CO—CRuVID CPU_45S CPU_VID CPU VIDALERT L o 58
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecseNsk | CPU_VCCSENSE_P s 58

| —

| rern g

B

B>

B>

CPU_MEM_VREF CPU_VREF CPU_DIMMA VREFDQ 7 22
CPU_MEM_VREF CPU_VREF CPU_DIMMB_VREFDQ 7 22
CPU_MEM_VREF MEM_PWR PPOV75_S3_MEM VREFDO_A 222324
CPU_MEM_VREF CPU_VREF PPOV75_S3_MEM VREFDQ_B 22 25 26
CPU_MEM_VREF MEM_PWR PPOV75_S3_MEM VREFCA_A 222524
CPU_MEM_VREF CPU_VREF PPOV75_S3_MEM VREFCA B 22 25 26
PEG_D2R_TBT CPU_85D PEG_D2R PCIE_TBT D2R P<3..0> ., 5
PEG_D2R_TBT CPU_85D PEG_D2R PCIE_TBT D2R N<3..0> ., 5
CPU_85D PEG_D2R PCIE_TBT D2R C_P<3..0> 272
CPU_85D PEG_D2R PCIE_TBT D2R C_N<3..0> 2 72
PEG_R2D_TBT CPU_85D PEG_R2D PCIE_TBT R2D P<3..0> . .
PEG_R2D_TBT CPU_85D PEG_R2D PCIE_TBT R2D N<3..0> . .
CPU_85D PEG_R2D PCIE_TBT_R2D_C _P<3..0> s2 7
cPU_g5D PEG_R2D PCIE_TBT_R2D_C_N<3..0> sz 7

DP AUX NET PROPERTIES

NET_TYPE
ELECTRICAL_CONSTRAINT_SET| PHYSICAL SPACING

=7 DP_INT IG ML DP_85D DISPLAYPORT | DP_INT ML_C_P<3..0> 56 70
[ZT>—DR_INT _IG ML DP_85D DISPLAYPORT | DP_INT ML_C_N<3..0> 56 70
DP_85D DISPLAYPORT DP_INT ML_P<3..0> . 5 m

0> DP_85D DISPLAYPORT DP_INT ML _N<3..0> . ;7

[ DP_85D DISPTAYPORT | DP_INT MI,_F_P<3..0> &

DP_85D DISPLAYPORT | DP_INT MIL_F_N<3..0> o

= DP_85D DISPLAYPORT DP_INT ML_P<3..0> . 5w

0 DP_85D DISPLAYPORT DP_INT ML _N<3..0> . ;11

[ —DE_INT IG AU DP_85D DISPLAYPORT DP_INT AUXCH C P 5 67 70
DP_INT IG AL DP_85D DISPLAYPORT DP_INT AUXCH C N 5 67 70
[ED—DB_INT IG AU DP_85D DISPLAYPORT DP_INT AUX P P

[ —DE_INT IG AU DP_85D DrsPrAYPoRT | DP_INT AUX N 67 71
DP / HDMI NET PROPERTIES

NET_TYPE

ELECTRICAL_CONSTRAINT_SET| PHYSICAL SPACING

/0 HDMT_DATA DP_85D DISPLAYPORT HDMI_DATA P<2 0> 68 70 71
D HDMT_DATA DP_85D DISPLAYPORT HDMI DATA N<2..0> 68 70 71

(e S HDMT_CLK DP_85D HDMT_CLK HDMI_ CLK P 5 68 70 71

— HDMT_CLK DP_85D HDMT_CLK HDMI CLK N 568 70 71
DP_TBT_MLO DP_85D DISPLAYPORT | DP_TBTSNKO_MIL,_C_P<3..0> 52 70
DP_TBT_MLO DP_85D DISPLAYPORT | DP_TBTSNKO_MIL,_C_N<3..0> 525 70
= DP_85D DISPLAYPORT | DP_TBTSNKO_MI,_P<3..0> 2
DP_85D DISPLAYPORT | DP_TBTSNKO_MI,_N<3..0> 2

[ DB_TBT MLl DP_85D DISPLAYPORT | DP_TBTSNK1 MIL,_C_P<3..0> 52 70
DP_TBT MLl DP_85D DISPLAYPORT | DP_TBTSNK1 ML _C N<3..0> 52 70
[z DP_85D DISPTAYPORT | DP_TBTSNK1 MIL_P<3..0> 2
DP_85D DTSPTAYPORT | DP_TBTSNK1 MI,_N<3..0> 2

(e 'S TBTSNKQ_AUXCH DP_85D DP_TBTSNKO_AUXCH P

[ TBTSNKQ AUXCH DP_85D DP_TBTSNKO_AUXCH N

DP_85D DP_TBTSNKO_AUXCH_C_P 1228 70
= DP_85D DP_TBTSNKO_AUXCH_C_N 12 28 70

s TBTSNK1_AUXCH DP_85D DP_TBTSNK1l_ AUXCH P
TBTSNK1_AUXCH DP_85D DP_TBTSNK1_ AUXCH N

DP_85D DP_TBTSNK1 AUXCH C_P 122870
DP_85D DP_TBTSNK1_AUXCH_C_N 1228 70

p—
SYNC MASTER=SIDLE J45

SYNC DéTE=12/10/201

CPU Constraints

Apple Inc.

@

PERTY OF AP:

<SCH_NUM>| D
<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PR 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

PLE_INC.

<BRANCH>

e —
111 OF 118

74 OF 81

2

1




PCH Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[ — SATA_85D SATA_R2D NC_SATA A _R2D CP 172
[— SATA_85D SATA_R2D NC_SATA A R2D _CN 172
(e SATA_85D SATA_D2R NC_SATA A D2RP 172
(D SATA_85D SATA_D2R NC_SATA A _D2RN 1 72
[ SATA_85D SATA_R2D NC_SATA B _R2D CP 172
= SATA_85D SATA_R2D NC_SATA B _R2D _CN 172
— SATA_85D SATA_D2R NC_SATA B_D2RP 1 72
/s SATA_85D SATA_D2R NC_SATA B_D2RN 1 72 D
SATA Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
SATA_85D N ~85_onm_p1FF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF — pCH_sama_mcomp saTa_ssse saTa_mcoup PCH SATA RCOMP N
SATA_37SE * =37_om_se =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE
O USB_EXTA USB 85D USB USB_EXTA_P 13 38
SATA_45SE N ~45_omi_se =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE LSh ExTA Len fen . USB_EXTA N
[— 13 38
[ED—USB_EXTA USB_85D USB USB_EXTA_ MUXED_P 38
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ LSE fon Lsn USB_EXTA MUXED N .
== - = = - —
SATA_2SAME * =3X_DIELECTRIC H SATA_2SAME TOP, BOTTOM =4x_DIELECTRIC H [ED—USB_EXTA USB_85D USB USB_LT1_P 38
[ED—USB_EXTA USB_85D USB USB_LT1 N 38
SATA_TXRX N =6X_DIELECTRIC 2 SATA_TXRX TOP, BOTTOM =10X_DIELECTRIC 2 = =
SATA_20THER N =4X_DIELECTRIC 2 SATA_20THER TOP, BOTTOM =6X_DIELECTRIC 2 _—
[CO—UsB.NC USB_85D USB NC_USB_EXTCP 13 72
SATA_RCOMP N =6X_DIELECTRIC 2 SATA_RCOMP TOP, BOTTOM =10X_DIELECTRIC 2 = Lsh NG LSE foD Lsn NC _USB_EXTCN .
= rmn:Nr hof R:ﬂ%n USB NC_USB_SDP 13 72
B_SD
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [EZD—USBNC USB_83D USB NC_US3_SDN e
- - - — - — — (e CPU_45S CPU_ITP SMC_DEBUGPRT_ RX L 38 a1 a2
SATA_* =SAME * SATA_2SAME D CPU_45S CPU_ITP SMC_DEBUGPRT TX L 38 a1 a2
[CO—USB_SMC USB_85D USB NC_USB_SMCP 72
SATA_R2D SATA_D2R " SATA_TXRX [ — 1 B smc USR 85D USB NC_USB_SMCN
72
SATA_* * * SATA_20THER
USB 2.0 Interface Constraints
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
ED—UsBNC USB_85D USB NC_USB_6P 13 72 C
PCH_USB_RBIAS N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD i Len NG N o Len NC _USB 6N
T ] - 13 72
USB_85D * =85_0HM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF ED—USBNC USB_85D USB NC_USB_7P 13 72
[ USBNC USB_85D USB NC_USB_7N 13 72
[ USB_EXTB USB_85D USB USB_EXTB_P 13 68 71
[CO—USB_EXTR USB_85D USB USB_EXTB_N 13 68 71
[ED—USB_NC USB_85D USB NC_USB_EXTDP 13 72
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = I Lsh s8eD Lsn NC USB _EXTDN
=T ] - 13 72
UsB . =4X_DIELECTRIC ? UsB TOP, BOTTOM =6X_DIELECTRIC ? O USB_BT USB_85D USB USB_BT P 13 34
O USB_BT USB_85D USB USB_BT N 13 30
USB_RBIAS N =6X_DIELECTRIC 2 USB_RBIAS TOP, BOTTOM =10X_DIELECTRIC 2 = N Lsh s8eD Lsn USB BT CONN P
347
BT_WAKE * =4X_DIELECTRIC ? BT_WAKE TOP, BOTTOM =6X_DIELECTRIC ? [— USB_85D USB USB_BT_ CONN_N 47
D USB_NC USB_85D USB NC_USB_1IRP 13 72
USB 3.0 INTERFACE CONSTRAINTS USB_NC USB_85D use NC_USB_IRN T,
USB_TPAD USB_85D USB USB_TPAD_P 13 39 e
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SR TDAD Len fen Lsn USB_TPAD N o
USB3_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF — USB_85D USB USB_TPAD R P 39
(e USB_85D USB USB_TPAD_R_N 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT pCH_use_raTas pcH_use_maTa USB_pRTAS PCH USB RBIAS .
USB3_2SAME * =3X_DIELECTRIC 2 USB3_2SAME TOP, BOTTOM =4x_DIELECTRIC 2
USB3_TXRX * =6X_DIELECTRIC 2 USB3_TXRX TOP, BOTTOM =10X_DIELECTRIC 2
— USB3_EXTA R USB_85D USB3_D2R USB3_EXTA_D2R P 13 38
USB3_20THER * =4X_DIELECTRIC 2 USB3_20THER TOP, BOTTOM =6X_DIELECTRIC 2 > _usB1 nxra [Sh_gaD [SR3_pze USB3 EXTA D2R N o
= USB_85D USB3_D2R USB3_EXTA D2R C P
NET_SPACING_TYPEl | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE_SET [ USB_85D USB3_D2R USB3_EXTA D2R_C_N
. > [ USB3 EXTA T USB_85D USB3 R2D USB3_EXTA R2D_P 38
* =SAME AME — — = =
USB3_ s USB3_25 [>—Usi_ExTA T uSE_gsD USRI R2D USB3_EXTA_R2D_N w B
USB3_R2D USB3_D2R * USB3_TXRX [y USB_85D USB3_R2D USB3_EXTA _R2D _C P 13 38
= USB_85D USB3 R2D USB3_EXTA R2D C N 13 38
* * * — =
USB3_ USB3_20THER [ USB3_EXTB R USB_85D USB3_D2R USB3_EXTB_D2R_P 136872
[ED—USB3_EXTB R USB_85D USB3_D2R USB3_EXTB_D2R N 136872
. . = USB_85D USB3_D2R USB3_EXTB_D2R _C_P
System Clock Signal Constraints 4 1se_asp 1sR3_n2u USB3_EXTB_D2R_C_N
ALLOW ROUTE [ USB3 EXTB T USB_85D USB3_R2D USB3_EXTB_R2D_P 6 7
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP S USRI EXTR T LSE foD LSRa RaD USB3 EXTB R2D N .
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD (= USB_85D USB3_R2D USB3_EXTB_R2D_C P 13 68
[ 3 USB_85D USB3 R2D USB3_EXTB_R2D C N 13 68
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = =
[ NC_USB3 USB_85D USB3_D2R NC_USB3_EXTC_D2RP 13 72
— NC_USB3 USB_85D USB3 D2R NC_USB3_EXTC_D2RN 13 72 —_—
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = Lsh s8eD SR RoD NC _USB3 EXTC R2D CP o
= = =
CLK_SLOW * =4x_DIELECTRIC ? 55 USB_85D USB3_R2D NC_USB3_EXTC_R2D_CN 13 72
w . [ NC USB3 USB_85D USB3 D2R NC_USB3_EXTD_D2RP 13 72
CLK_25M * =5x%_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. G Usha Lsh e [ NC_USB3 EXTD D2RN
: Intel D 11 m r lock = = = = e
NOTE: Latest te G calls out 50ohms SE for sys clocks — 1SR_Asn 11SR3_R2D NC _USB3 EXTD R2D CP o
= USB_85D USB3 R2D NC_USB3_EXTD_R2D CN 1372
. p— A
SYNC MASTER=SIDLE J45 SYNC DATE=12/10/201
Clock Net Properties RS S LDLE A
.
NET_TYPE
- PCH Constraints 1
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
SYSCIK_CLK32K_RTC CLK_SLOW 45S | CIK_SLOW SYSCLK_CLK32K _RTC <SCH NUM>|]D
= = = == = = = e Apple Inc. =
[Z=>—SYSCLK_CLK25M SB CLK_25M 455 | CLK_25M SYSCLK_CLK25M_SB 119 ® <EALABEL>
= CLK_25M 455 | CLK_25M SYSCLK_CLK25M_SB_R
SYSCIK_C 5M_C CIK 25M 458 | cIK 25 SYSCLK_CLK25M CAMERA . NOTICE OF PROPRIETARY PROPERTY:
YSCLK_CIK25M CAM LK_25M LK_25M
= = = == = v THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
[E=D—SYSCLK CLK25M TBT CLK_25M 455 | CLK_25M SYSCLK_CLK25M_ TBT 19 28 I TO MATNTATIN THIS DOCUMENT IN CONFIDENCE 112 OF 118
= CLK_25M 455 | CLK 25M SYSCLK_CLK25M_ TBT_R 28 II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 75 OF 81
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LPC Bus Constraints i
CH Net Properties .
CH Net Properties
ALLOW ROUTE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP NET_TYPE
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING -
LPC_458 * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD — . ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
CLK_LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—LeC 2D LPC_45S LPC LPC_AD<3..0> 13 a1 50 71
[CO—LEBC_FRAME T, LPC_45S LEC LPC_FRAME L 13 41 50 71
[ LBC_RESET T, LPC_45S LPC LPCPLUS_RESET_L 20 50 71
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - - -
LPC * 6 MIL ?
CLK_LPC * 8 MIL 2
[CD—SMBUS_PCH CLK SMB_45S SMB SMBUS_PCH_CLK 13 18 22 44 63 68 71 [ED—BCH_BM NET PCH_45S PCH_SE PCH_INTRUDER_L n D
. SMBUS_PCH_DATA SMB_45S SMB SMBUS_PCH_DATA PCH_PM_NET PCH_45S PCH_SE PCH_INTVRMEN_L
SMBus Interface Constraints = i = prmaeen | (O i~ = = n
[CO—SMBUS_PCH 0 _CIK SMB_45S SMB SML_PCH_0_CLK 13 a0 [ BCH_PM_NET PCH_45§ PCH_SE PCH_DSWVRMEN 12
PHYSICAL RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SMBUS_PCH_0_DAT SMB_458 SMB SML_PCH_0_DATA 13 aa [ BCH_PM_NET PCH_455 PCH_SE PCH SRTCRST L "
SMBUS_PCH_1_CLK SMB_45§ SMB SML,_PCH_1_ CLK 13 44 PCH_PM_NET PCH_45S PCH_SE PM_RSMRST_ L 12 66 71
SMB_458 * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD D T - — T - -
- - - - - - - - - [CO——SMBUS _BCH 1 DAT: SMB_45S SMB SML,_PCH_ 1 DATA 13 44 [C)—BCH_PM_NET PCH_45S PCH_SE PM SYSRST L 12 19 41 71
PCH_PM_NET PCH_45S PCH_SE PM_PCH_PWROK
[ —HDA_BIT CIK HDA_45S HDA HDA BIT CLK 1 52 Ll == = = = = e
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = DA 45< oa HDA BIT CLK R [ED—BCH_BM NET PCH_45S PCH_SE PM_PCH_PWROK 12 19 71 76
[— = = = = o > PCH PM _NET PCH_ 455 PCH_SE PM_DSW_PWRGD 12 a1
sMB * =2x_DIELECTRIC 2 [ —HDRA_SYNC HDA_45S HDA HDA_SYNC 11 s2 = == = =
— HDAidRQ oa HDA SYNC R (E>—BCH_BM NET PCH_45S PCH_SE PM_PCH_SYS_ PWROK :: 15 15 41 71
= HDA 458 HDA HDA RST R L N (2D BCH BM NET PCH_45S PCH_SE PM_PWRBTN_TL 12 18 a1
[ 1
. . DA RST I DA 45S .. HDA RST L PCH_PM_NET PCH_45S PCH_SE PM_THRMTRIP L R ., .
HD Audio Interface Constraints = e, = e HDA SDINO W (G BCH_PCTE_WAKE pCH_ass PCH_SE PCIE_WAKE L 123036 7
D HD; DTN HDA HDA - — - -
ALLOW_ROUTE = = e [E2>—BCH_BM NET PCH_45S PCH_SE PCH_RCIN_ L 14 _—
PHYSICAL_RULE_SET LAYER SN-DAYERS MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CDO—HRA_SDINO R HDA_45S HDA CS4208_HDA_ SDOUTO_R 52 == = =
won 455 s s s s [CO—Hpa_snour HDA_ 458 HDA HDA_SDOUT 11 sz
* =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = =
— i i i — [— HDA_45S HDA HDA_ SDOUT_R 119 PCTE_D2R_SSD PCTIE_85D PCTE_D2R PCIE_SSD_D2R_P<3. 13 35
[»—BCIE D2R _SSD PCTIE_85D PCIE_D2R PCIE_SSD_D2R_N<3. 13 38
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PCIE_R2D D PCIE_85D PCIE_R2D PCIE_SSD_R2D_C_P<3..0> 1335
SPT 45§ SPT SPI_CLK R 13 50 T mon . N ]
= = [E»>—BCIE R2D SSD PCIE_85D PCTIE_R2D PCIE SSD R2D C N<3..0> 35
HDA . =2x_DIELECTRIC 2 [CO—SBLCIK SPT_45S SPT SPI_CLK 50 === = = = = —_—=
= SpT 45s opT SPT_MOSI R = PCTIE_85D PCTE_R2D PCIE_SSD_R2D _P<3..0>
SPI Int f C t int ¢ SPT_MOST SPT_4ss SPT SPI_MOST _ o PCTE_85D RPCTE_R2D PCIE_SSD_R2D _N<3..0> .
nterrace onstraints = = = =
[CO—SRLMISO SPT_45S SPT SPI_MISO 13 50
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— SPT_45S SPT SPI _CSO0_ R L 13 s0
[CO—sBLCs0 SPT_45S SPT SPI_CSO_L s0
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = =
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT C
- = [ USB3 SD R2D USB3_85D USB3_R2D USB3_SD_R2D_C_P 13 20 68 72
SPI * 8 MIL 2 [CO—USB3 SD R2D USB3 85D USB3 R2D USB3_SD_R2D_C_N 13 20 68 71
[O—USB3 SD D2R USB3 85D USB3 D2R USB3_SD_D2R P 13 20 68 71
: : USB3_SD D2R USB3_85D USB3_D2R USB3_SD_D2R_N
PCH Single Net Constraints — —Sh = N 1320 68 71
PCTIE_AP_R2D PCTE_85D PCTE_R2D PCIE_AP_R2D P P
ALLOW ROUTE D
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP - - —
2 [CO—RCIE AR R2D PCTE_85D PCTE_R2D PCIE_AP R2D_N P
PCH_458 * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [— PCTE_85D PCTE_R2D PCIE AP R2D C_P 13 30
[in PCIE_85D PCTIE_R2D PCIE AP_R2D C N 13 34
[— PCTE_85D PCTE_R2D PCIE_AP_R2D_PI P "
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ' .
[Em PCTE_85D PCTE_R2D PCIE _AP_R2D _PI N 2
PCH_SE * =2x_DIELECTRIC ? PCH_SE TOP, BOTTOM =3x_DIELECTRIC ? [CO—RCIE AR D2R PCTE_85D PCIE_D2R PCIE_AP D2R P 13 34
PCIE_AP_D2R PCTE_85D PCIE_D2R PCIE AP D2R N 13 34
= AP _ ) _AP_D2R | -
0/ PCTE_85D PCIE_D2R PCIE_AP_D2R_PI P PP
PCI-Express [ PCTE_85D BCTE D2R PCIE_AP_D2R_PI_N I
ALLOW ROUTE [ED—RCIE CAMERA R2D PCTE_85D PCTE_R2D PCIE_CAMERA_R2D_P 36 37
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP . .
ki [ —RCIE CAMERA R2D PCTE_85D PCTE_R2D PCIE_CAMERA R2D_N 36 37
PCIE_85D * =85_0HM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = PCTE_85D PCTE_R2D PCIE_CAMERA R2D_C P 13 37
PCTE_85D PCTE_R2D PCIE_CAMERA_R2D_C_N
CLK_PCIE_85D * =85_oHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF == = = e
[E®—RCIE_CAMERA_D2R PCTE_85D PCTE_D2R PCIE_CAMERA _D2R_P 13 37
(D —RCIE CAMERA D2R PCTE_85D PCTE_D2R PCIE_CAMERA D2R N 13 37
[rn PCTE_85D PCIE_D2R PCIE_CAMERA D2R C P 36 37
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = PCTE_85D PCIE_D2R PCIE CAMERA D2R C N 36 37
PCIE_2SAME * =2X_DIELECTRIC 2 PCIE_2SAME TOP, BOTTOM =4X_DIELECTRIC 2
PCIE_TXRX * =6X_DIELECTRIC ? PCIE_TXRX TOP, BOTTOM =10X_DIELECTRIC ? [ CLK_LPC_45S CLK_LPC LPC_CLK33M SMC R 1 B
LPC_CLK33M SM
PCIE_20THER * =4X_DIELECTRIC ? PCIE_20THER TOP, BOTTOM =6X_DIELECTRIC ? [CO—BCH_LRC_CLKOQ CLE_LPC_455 CLE_LRC c 33 SMC o
— — _ - [CO—BCH_LPC_CLKQ CLK_LPC_45S CLK_LPC LPC_CLK33M LPCPLUS 19 50 71
PCIE_2CLK * =7X_DIELECTRIC ? PCIE_2CLK TOP, BOTTOM =10X_DIELECTRIC ? = CLK_IPC_45S CLK_LPC LPC_CILK33M LPCPLUS_R 11
PCH_CLK33M PCIT
PCIECLK_20THER * =7X_DIELECTRIC ? PCIECLK_20THER TOP, BOTTOM =10X_DIELECTRIC ? @ BCIE_CLK100M CRU_438 CLK_PCIE c 33 c N e
— — - — PCTE_CLKI1Q0M CPU_458 CILK_PCIE PCH_CILK14P3M REFCLK n
= s 7 =
[ED—BCIE CLK100M CPU_45S CLK_PCIE PCH_CLK33M PCIOUT 1 o1e
[=D—RCIE CLK100M BCH CLK_PCIE_85D CLK_PCIE PCIE_CLK100M PCH P 1
NET_SPACING_TYPEl | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE_SET [ED—RCIE CLK100M PCH CLK_PCIE_85D CLK_PCIE PCIE CLK100M PCH N 1
PCIE_* =SAME * PCIE 2SAME [ED—RCIE_CLK100M TBT CLK_PCIE_85D CLK_PCIE PCIE_CLK100M TBT_ P 1 28
— — [ED—RCIE CLKI00M TBT CLK_PCIE_85D CLK_PCIE PCIE _CLK100M TBT N 11 28
PCIE_R2D PCIE_D2R * PCIE_TXRX [ED—RCIE CLK100M DOT CLK_PCIE_85D CLK_PCIE PCH_CLK96M _DOT P 1
PCH_CILK96M DOT
PCIE_* * * PCIE 20THER [ED—RCIE_CLK100M DOT CLK_PCIE 85D CLK_PCIE CLK96 OT_N 1
— - PCTE CLK100M SATR PCIE 85D CILK_PCIE PCH_CLK100M SATA P n jre—
= — -~ = —
PCIE_* CLK_* * PCIE_2CLK [=D—RCIE CLKI0OM SATA PCTE 85D CLK_PCIE PCH_CLK100M SATA_N 1
PCTE_CLK100M ENEf PCTE_ 85D CLK_PCIE PCIE _CLK100M SD_P
CLK_PCIE * * PCIECLK_20THER | — ! = = =
- PCTE _CT.K100M ENET PCTE 85D CLK PCTE
— [ . L] . & PCIE_CLK100M_SD_N
[CO—RCIE CLKI0OM AP PCTE_85D CLK_PCIE PCIE _CLK100M AP P I
[CO—RCIE CLKI0OM AP PCTE_85D CLK_PCIE PCIE _CLK100M AP N I
= PCTE_85D CLK_PCIE PCIE _CLK100M AP _CONN_P . 5
PCIE_ 85D CLK_PCIE PCIE_CLK100M AP CONN_N ., .,
[ — _
[CO—RCIE CLKI0OM S2 CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA P 12 37
[CO—RCIE CIK100M S2 CLK_PCIE_85D CLK_PCIE PCIE _CLK100M CAMERA N . 3
[ CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA C P 1 3
= CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA C N 16 37
p—
SYNC MASTER=SIDLE J45 SYNC DéTE=12/10/201 A
[ED—RCIE_CIK100M FU CLK_PCIE_85D CLK_PCIE PCIE_CLK10O0OM _SSD P 1 35 .
m— c1x_pere_asn | crx pote PCIE_CLK100M_SSD_N s PCH Constraints 2
<SCH_NUM>| D
Apple Inc. =
8 <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 113 OF 118
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 7 6 OF 8 1
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Memory Bus Constraints
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_72D * =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
MEM_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
Spacing Rule Sets
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_DATA2SELF * =2xX DIELECTRIC MEM_DATA2SELF TOP,BOTTOM| =5x_DIELECTRIC ?
EM_DQS20WNDATA * =2x_DIELECTRIC ? IMEM_DQS20WNDATA| TOP,BOTTOM| =5x DIELECTRIC ?
MEM_CMD2CMD * =2xX DIELECTRIC ? MEM_CMD2CMD| TOP,BOTTOM| =5x DIELECTRIC ?
MEM_CMD2CTRL * =2xX DIELECTRIC ? MEM_CMD2CTRL TOP,BOTTOM| =5x_DIELECTRIC ?
MEM_CTRL2CTRL * =2xX DIELECTRIC ? MEM_CTRL2CTRL TOP,BOTTOM| =5x_DIELECTRIC ?
MEM_CLK2CLK * =4x DIELECTRIC ? MEM_CLK2CLK| TOP,BOTTOM| =8x DIELECTRIC ?
MEM_20THERMEM * =4x DIELECTRIC ? MEM_20THERMEM TOP,BOTTOM| =8x_DIELECTRIC ?
MEM_2PWR * =2xX DIELECTRIC ? MEM_2PWR TOP,BOTTOM| =4x DIELECTRIC ?
MEM_2GND * =2xX DIELECTRIC ? MEM_2GND TOP,BOTTOM| =4x DIELECTRIC ?
MEM_20THER * =6x_DIELECTRIC ? MEM_2O0THER | TOP,BOTTOM| =10x_DIELECTRIC ?

Memory

Bus Spacing Group

Assignments

NET_SPACING_TYPEl NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_*_DATA_* * * MEM_20THER MEM_A DQS_0 [MEM_A_ DATA 0 * EM_DQS20WNDATA|
MEM_*_DQS_* * * MEM_20THER MEM_A DQS_1 [MEM_A DATA 1 * EM_DQS20WNDATA|
MEM_CMD * * MEM_20THER MEM A DQS_2 |MEM_A DATA 2 * EM_DQS20WNDATA|
MEM_CTRL * * MEM_20THER MEM A DQS_3 |MEM_A DATA 3 * EM_DQS20WNDATA|
MEM_CLK * * MEM_20THER MEM A DQS_4 |MEM_A DATA 4 * EM_DQS20WNDATA|
MEM A DQS_5 |MEM_A DATA 5 * EM_DQS20WNDATA|
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET MEM_A DQS_6 [MEM A DATA 6 * [EM_DQS20WNDATA|
MEM_*_DATA_* =SAME * MEM_DATA2SELF MEM_A_DQS_7 |MEM_A_ DATA_7 * EM_DQS20WNDATA|
MEM B _DQS_0 |MEM_B_DATA 0 * EM_DQS20WNDATA|

MEM B _DQOS_1 |MEM_B_DATA 1 * EM_DQS20WNDATA|

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET MEM_B_DQS_2 [MEM B_DATA 2 * [EM_DQS20WNDATA|
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 |MEM_B_DATA_3 * EM_DQS20WNDATA|
MEM_CMD MEM_CTRL * MEM_CMD2CTRL MEM_B_DQS_4 |MEM_B_DATA_4 * EM_DQS20WNDATA|
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_B_DQS_5 |MEM_B_DATA_5 * EM_DQS20WNDATA|
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DQS_6 |MEM_B_DATA_6 * EM_DQS20WNDATA|
MEM_ * MEM_* * MEM_20THERMEM MEM B _DQS_7 |MEM_B_DATA 7 * EM_DQS20WNDATA|

DDR3 (Memory Down):
DQ signals should be matched within 0.508mm of associated DQS pair

DQS intra-pair matching should be within 0.127mm,

DQOS to clock matching should be within [CLK-139.73mm] and [CLK-30.48mm].

CLK intra-pair matching should be within 0.127mm,

CONTROL signals should be matched within [CLK-2.54mm] to [CLK+Omm] of CLK pairs.
A/BA/CMD signals should be matched within [CLK-2.54mm] to [CLK+2.54mm] of CLK pairs.

DQ/DQS/A/BA/cmd signal spacing is 4x dielectric,
Maximum length of any signal from die pad to first DRAM device is 139.7mm max,

CLK is 5x dielectric.

SOURCE: Double checked with Doc#486985 Chief River SFF Platform DG: Memory Down

SOURCE: Need to re-confirm CRW DG for memory down (Intel not yet provided)

Memory to Power Spacing

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

Memory

to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

MEM_*

*

MEM_2GND

no inter-pair matching requirement.

inter-pair matching should be within 0.508mm.

to last DRAM device is 194.31mm max.

Memory Net Properties

NET_TYPE

ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

O MEM A _CIKO MEM_72D MEM_CLK MEM_A_CLK_P<0> 5
[CO—MEM_A_CLKO MEM_72D MEM_CLK MEM_A_CLK_N<0> 5
D MEM A _CIKI MEM_72D MEM_CLK MEM A CLK_P<1> 5
D MEM A _CIKI MEM_72D MEM_CLK MEM_A_CLK_N<1> 5
[CO—MEM_A_CNTLO MEM_40S MEM_CTRL MEM_A_CKE<0> i
[ MEM A CNTL1 MEM_40S MEM_CTRI. MEM_A_CKE<1> 5
D MEM A CNTLO MEM_40S MEM_CTRI. MEM_A_CS_L<0> 5
[ MEM A CNTL1 MEM_40S MEM_CTRI. MEM_A_CS_L<1> 5
[ MEM A CNTLO MEM_40S MEM_CTRI. MEM_A_ODT<0> 5
[ED—MEM A CNTL1 MEM_40S MEM_CTRL. MEM_A_ODT<1> 5
O MEM A CMD MEM_40S MEM_CMD MEM A A<15..0> 5
[CO—MEM A CMD MEM_40S MEM_CMD MEM A BA<2..0> B
CO—MEM_A_CMD MEM_40S MEM_CMD MEM_A_RAS_TL 5
O MEM A CMD MEM_40S MEM_CMD MEM_A_CAS_TL 5
O MEM A CMD MEM_40S MEM_CMD MEM A WE_L 5
[CO—MEM A _DATA 0 MEM_45S MEM_A_DATA_Q MEM_A_DQ<7 0> 7
O MEM A DATA 1 MEM_45S MEM_A_DATA_1 MEM A _DQ<15..8> 5
[CO—MEM A _DATA 2 MEM_45S MEM_A_DATA_2 MEM_A_DQ<23..16>
O MEM A DATA 3 MEM_45S MEM_A_DATA_3 MEM_A_DQ<31..24>
[CO—MEM A _DATA 4 MEM_45S MEM_A_DATA 4 MEM_A_DQ<39..32>
O MEM A DATA S MEM_45S MEM_A_DATA_5 MEM A _DQ<47..40> ,
O MEM A _DATA 6 MEM_45S MEM_A_DATA_6 MEM_A_DQ<55..48>
[ETD—MEM A DATA 7 MEM_45S MEM_A_DATA_7 MEM_A_DQ<63..56>
[ —MEM_A_DOS0 MEM_85D MEM_A_DQS 0 MEM_A_DQS_P<0> 5
[CO—MEM A _DOSO MEM_85D MEM_A_DQS_0 MEM_A_DQOS_N<O0> B
[CO—MEM A _DOS1 MEM_85D MEM_A_DQS_1 MEM_A_DQS_P<1> 5
[CO—MEM_A_DOS1 MEM_85D MEM_A_DQS 1 MEM_A_DQS_N<1> 7
O MEM A _DOS2 MEM_85D MEM_A_DQS_2 MEM_A_DQS_P<2> 5
O MEM A _DQS2 MEM_85D MEM_A_DQS_2 MEM_A_DQS_N<2> 5
O MEM A _DOS3 MEM_85D MEM_A_DQS 3 MEM_A_DQS_P<3> 5
[CO—MEM A _DOS3 MEM_85D MEM_A_DQS 3 MEM_A_DQS_N<3> 5
[CO—MEM A _DOS4 MEM_85D MEM_A_DQS 4 MEM A _DQOS_P<4> B
O MEM A _DOS4 MEM_85D MEM_A_DQS 4 MEM A _DQOS_N<4> B
[CO—MEM A _DOSS MEM_85D MEM_A_DQS_5 MEM_A_DQS_P<5> 5
[CO—MEM_A_DOSS MEM_85D MEM_A_DQS 5 MEM_A_DQS_N<5> 5
[ MEM A _DOS6 MEM_85D MEM_A_DQS_6 MEM_A_DQS_P<6> 5
[ MEM A _DOS6 MEM_85D MEM_A_DQS_6 MEM_A_DQS_N<6> 5
[ED—MEM A _DOS7 MEM_85D MEM_A_DQS_7 MEM_A_DQS_P<7> 7
[ MEM A _DOS7 MEM_85D MEM_A_DQS 7 MEM_A_DQOS_N<7> B
O MEM B_CIKO MEM_72D MEM_CLK MEM_B_CLK_P<0> 5
O MEM B_CIKO MEM_72D MEM_CLK MEM_B_CLK_N<0> 5
ED—MEM B _CIKI MEM_72D MEM_CLK MEM_B_CLK_P<1> 5
[ MEM B _CIKI MEM_72D MEM_CLK MEM_B_CLK_N<1> 5
O MEM B CNTLO MEM_40S MEM_CTRI. MEM_B_CKE<0> 5
(D —MEM_B_CNTL1 MEM_40S MEM_CTRI. MEM_B_CKE<1> 5
D MEM B CNTLO MEM_40S MEM_CTRI. MEM_B_CS_L<0> 5
D MEM B CNTL1 MEM_40S MEM_CTRI. MEM_B_CS_L<1> 5
[D—MEM_B_CNTLO MEM_40S MEM_CTRL MEM_B_ODT<0> i
O MEM B CNTL1 MEM_40S MEM_CTRL. MEM_B_ODT<1> 5
D MEM B CMD MEM_40S MEM_CMD MEM_B_A<15..0> 5
[CO—MEM B CMD MEM_40S MEM_CMD MEM B_BA<2..0> B
O MEM B CMD MEM_40S MEM_CMD MEM_B_RAS_TL 5
O MEM B CMD MEM_40S MEM_CMD MEM_B_CAS_TL 5
O MEM B CMD MEM_40S MEM_CMD MEM B WE_L 5
O MEM B DATA 0 MEM_45S MEM_B_DATA_Q MEM_B_DQ<7..0> 5
O MEM_B_DATA_1 MEM_45S MEM_B_DATA_1 MEM B_DQ<15..8> 5
[CO—MEM B _DATA 2 MEM_45S MEM_B_DATA_2 MEM _B_DQ<23..16> ,
O MEM B DATA 3 MEM_45S MEM_B_DATA_3 MEM_B_DQ<31..24>
O MEM B DATA 4 MEM_45S MEM_B_DATA 4 MEM_B_DQ<39..32>
O MEM B DATA S MEM_45S MEM_B_DATA_5 MEM _B_DQ<47..40> ,
O MEM B DATA 6 MEM_45S MEM_B_DATA_6 MEM_B_DQ<55..48>
O MEM B DATA 7 MEM_45S MEM_B_DATA_7 MEM_B_DQ<63..56>
[CO—MEM B _DOSO0 MEM_85D MEM_B_DQS 0 MEM_B_DQS_P<0> 5
[CO—MEM B _DOSO0 MEM_85D MEM_B_DQS 0 MEM_B_DQS_N<O0> 5
O MEM B _DOS1 MEM_85D MEM_B_DQS_1 MEM_B_DQS_P<1> 5
[CO—MEM B _DOS1 MEM_85D MEM_B_DQS_1 MEM_B_DQS_N<1> 5
[CO—MEM_B_DQS2 MEM_85D MEM_B_DQS_2 MEM_B_DQS_P<2> 5
O MEM B _DOS2 MEM_85D MEM_B_DQS_2 MEM_B_DQS_N<2> 5
[CO—MEM B _DOS3 MEM_85D MEM_B_DQS 3 MEM_B_DQS_P<3> 5
[CO—MEM B _DOS3 MEM_85D MEM_B_DQS 3 MEM_B_DQS_N<3> i
O MEM B _DOS4 MEM_85D MEM_B_DQS 4 MEM_B_DQS_P<4> 5
O MEM B _DOS4 MEM_85D MEM_B_DQS 4 MEM_B_DQS_N<4> 5
[ MEM B _DOSS MEM_85D MEM_B_DQS_5 MEM_B_DQS_P<5> 5
[CO—MEM B _DOSS5 MEM_85D MEM_B_DQS 5 MEM_B_DQS_N<5> 5
- MEM_B_DQS6 MEM_85D MEM_B_DQS 6 MEM_B_DQOS_P<6> B
D MEM B _DOS6 MEM_85D MEM_B_DQS 6 MEM_B_DQS_N<6> 5
— MEM_B_DQS7 MEM_85D MEM_B_DQS 7 MEM_B_DQS_P<7> B
[ —MEM_B_DOS7 MEM_85D MEM_B_DQS 7 MEM_B_DQS_N<7> 5
03 MEM_PWR PPOV75_S3_MEM VREFDQ A ,,
(o3 MEM_PWR PPOV75_S3_MEM VREFCA A >
[m) MEM_PWR PP1V35_S3 MEM 23

23

23

24

24 70 74

24 70 74

25 26 46 69
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DisplayPort Signal Constraints

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

Thunderbolt

SPI Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBT_SPI w =2x_DIELECTRIC ?

Thunderbolt/

DP Connector

Signal

Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP | DIF:

FPAIR NECK GAP

TBTDP_85D

*

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

SOURCE: Bill Cornelius’s Thunderbolt Routing

TBT_DP Interface Constraints

Notes

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
TBTDP_85D N ~85_onm_p1FF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBTDP_2SAME N =3X_DIELECTRIC 2 TBTDP_2SAME TOP, BOTTOM =4x_DIELECTRIC 2

TBTDP_TXRX

=6X_DIELECTRIC

2

TBTDP_TXRX

TOP, BOTTOM

=10X_DIELECTRIC

2

TBTDP_20THER

=4X_DIELECTRIC

TBTDP_20THER

TOP, BOTTOM

=6X_DIELECTRIC

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
TBTDP_* =SAME * TBTDP_2SAME
TBTDP_R2D TBTDP_D2R w TBTDP_TXRX

TBTDP_* * * TBTDP_20THER

Thunderbolt/DP Net Properties

ELECTRICAL_CONSTRAINT_SH

NET_TYPE

T

PHYSICAL

SPACING

TBT_A_R2D

TBTDP_85D

TBTDP_R2D

TBT

R2D

C P<1l..0>

TBT_A_R2D

TBTDP_85D

TBTDP_R2D

TBT

C_N<1..0>

TBT_A_R2D

TBTDP_85D

TBTDP_R2D

TBT

A
A _R2D
A _R2D

P<l..0>

TBT_A_R2D

TBTDP_85D

TBTDP_R2D

TBT

_A_R2D

N<l..0>

0000 0086880000 8868000000 0000

DP_A_LSX_ M. DP_85D DISPLAYPORT DP_TBTPA ML_C_P<I1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPA_ ML_C_N<I1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPA_MIL_P<1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_TBTPA_MIL_N<I1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_A_ LSX_ MIL_P<1>
DP_A_LSX_ MI. DP_85D DISPLAYPORT DP_A_ LSX_ MI_N<I1>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_ML_C_P<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_ ML_C_N<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_MIL_P<3>
DP_TBTPA_MT. DP_85D DISPLAYPORT DP_TBTPA_MIL_N<3>
TBT_A_D2ROQ TBTDP_85D TBTDP_D2R TBT_A_D2R_C_P<0>
TBT_A_D2R0Q TBTDP_85D TBTDP_D2R TBT_A_D2R_C_N<O0>
TBT_A_D2ROQ TBTDP_85D TBTDP_D2R TBT A D2R_P<0>
TBT_A_D2R0Q TBTDP_85D TBTDP_D2R TBT A D2R_N<O0>
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT A _D2R_C_P<I1>
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT A _D2R_C_N<I1>
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT A D2R_P<I1>
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT A D2R_N<I1>
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT_ A D2R1_AUXDDC_P
TBT_A_D2R1 TBTDP_85D TBTDP_D2R TBT_A_D2R1_AUXDDC N
TBT_A_AUXCH DP_85D DP_TBTPA_ AUXCH C_P
TBT_A_AUXCH DP_85D DP_TBTPA AUXCH C N
TBT_A_AUXCH DP_85D DP_TBTPA_AUXCH_P
TBT_A_AUXCH DP_85D DP_TBTPA_AUXCH_N

TBT_B_R2D

TBTDP_85D

TBTDP_R2D

TBT

R2D

C P<1l..0>

28 31

28 31

28 31

TBT_B_R2D

TBTDP_85D

TBTDP_R2D

TBT

R2D

C_N<1..0>

TBT

B
B
B

R2D

P<l..0>

TBT_B_R2D
TBT_B_R2D

TBTDP_85D
TBTDP_85D

TBTDP_R2D
TBTDP_R2D

TBT

B

R2D

N<1..0>

DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_MIL_P<1>
DP_B_LSX M. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<1>
DP_B_LSX M. DP_85D DISPLAYPORT DP_B_LSX_ MIL_P<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_B_LSX_ MI_N<I1>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<3>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<3>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_MIL_P<3>
DP_TBTPB_MT. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<3>

TBT_B_D2R0Q

TBTDP_85D

TBTDP_D2R

TBT B_D2R_C_P<0>

TBT_B_D2R0Q

TBTDP_85D

TBTDP_D2R

TBT_B_D2R_C_N<0>

TBT_B_D2R0Q TBTDP_85D TBTDP_D2R TBT_ B_D2R_P<0>
TBT_B_D2R0Q TBTDP_85D TBTDP_D2R TBT_B_D2R_N<O0>
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT_B_D2R_C_P<I1>
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT_B_D2R_C_N<I1>
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT B_D2R_P<1>
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT_B_D2R_N<1>
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT_B_D2R1_AUXDDC_P
TBT_B_D2R1 TBTDP_85D TBTDP_D2R TBT_B_D2R1_AUXDDC_N

TBT_B_AUXCH DP_85D DP_TBTPB_AUXCH C P
TBT B _AUXCH DP_85D DP TBTPB AUXCH C N
TBT_B_AUXCH DP_85D DP_TBTPB_AUXCH_P
TBT_B_AUXCH DP_85D DP_TBTPB_AUXCH N

ELECTRICAL_CONSTRAINT_SET

NET_T:

PHYSICAL

SPACING

Thunderbolt IC Net Properties

PE

0000 0000

DP_85D DISPLAYPORT DP_TBTSRC_ML_C_P<3..0>
DP_85D DISPLAYPORT DP_TBTSRC_ML_C_N<3..0>
DP_85D DISPLAYPORT DP_TBTSRC_AUXCH C P
DP_85D DISPLAYPORT DP_TBTSRC_AUXCH C N

TBT_SPT_CLK TBT_SPT_45S | TBT SPT TBT_SPI_CLK

TBT_SPT_MOST TBT_SPT_45S TBT_SPT TBT_SPI_MOST

TBT_SPT_MISQ TBT_SPT_45S TBT_SPT TBT_SPI_MISO

TBT_SPT_CS_T. TBT_SPT_45S TBT_SPT TBT SPI_CS_ L

Only used on dual-port hosts.

Only used on hosts supporting Thunderbolt video-in

p—
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MIPI Interface Constraints

Camera Net Properties

ELECTRICAL_CONSTRAINT_SET

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MIPI_85D N ~85_onm_p1FF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

MIPI_20THER

=4X_DIELECTRIC

?

MIPI_20THER

TOP, BOTTOM

=6X_DIELECTRIC

?

MIPI_2CLK

=6X_DIELECTRIC

?

MIPI_2CLK

TOP, BOTTOM

=8X_DIELECTRIC

?

MIPICLK_20THER

=7X_DIELECTRIC

?

MIPICLK_20THER

TOP, BOTTOM

=10X_DIELECTRIC

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MIPI_DATA

*

*

MIPI_20THER

MIPI_DATA

CLK_MIPI

*

MIPI_2CLK

CLK_MIPI

*

*

MIPICLK_20THER

Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

MINIMUM LINE WIDTH

ALLOW_ROUTE
ON LAYER?

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

S2_MEM_45S

*

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=STANDARD

=STANDARD

S2_MEM_85D

*

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

Spacing Rule Sets

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
S2_DATA2SELF * =2xX DIELECTRIC ? S2_DATA2SELF TOP,BOTTOM| =4x DIELECTRIC
S2_DQS20WNDATA * =2x_DIELECTRIC ? S2_DQS20WNDATA| TOP,BOTTOM| =4x_DIELECTRIC ?
S2_CMD2CMD * =2xX DIELECTRIC ? S2_CMD2CMD TOP,BOTTOM| =4x DIELECTRIC ?
S2_CMD2CTRL * =2xX DIELECTRIC ? S2_CMD2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_CTRL2CTRL * =2xX DIELECTRIC ? S2_CTRL2CTRL TOP,BOTTOM| =4x_DIELECTRIC ?
S2_20THERMEM * =4x DIELECTRIC ? S2_20THERMEM TOP,BOTTOM| =6x_DIELECTRIC ?
S2MEM_2PWR * =2xX DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_2GND * =2xX DIELECTRIC ? S2MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_20THER * =6xX_ DIELECTRIC ? S2MEM_20THER TOP,BOTTOM| =10x_DIELECTRIC ?

Memory

NET_TYPE

PHYSICAL

SPACING

S2_MEM_CLK

S2_MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_P

S2_MEM_CLK

S2_MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_N

S2_MEM_CNTL

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CKE

S2_MEM_CNTL

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CS_L

MEM_CAM_ODT

S2_MEM_CMD

S2_MEM_45S
S2_MEM_45S

S2_MEM_CTRL
S2_MEM_CTRL

MEM_CAM_CAS_L

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_RAS_TL

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM_CAM _WE_L

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM_CAM_ BA<0>

S2 MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM_CAM BA<1>

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM CAM BA<2>

MEM_CAM_DQS_P<0>

S2_MEM_DQS0
S2_MEM_DQS0

S2_MEM_85D
S2 MEM_85D

S2_MEM_DQS0
S2_MEM_DQS0

MEM_CAM_ DQS_N<O0>

S2_MEM _DQS1

S2_MEM_85D

S2_MEM _DQS1

MEM_CAM_DOS_P<1>

S2_MEM _DQS1

S2 MEM_85D

S2_MEM _DQS1

MEM_CAM DQS_N<1>

S2_MEM_DAT

0

S2_MEM_45S

S2_MEM_DATAQ

MEM_CAM_ DM<0>

MEM_CAM DM<1>

8e0000000000080 00

S2_MEM_DAT

1

S2_MEM_45S

S2_MEM DATA1

MEM_CAM A<14..0>

37 71

36 37

36 37

=T S2_MEM A S2_MEM_45S S2_MEM_CMD

OS2 MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DO<7..0>
[CO—S2_MEM_DATA_1 S2_MEM 45S S2_MEM _DATA1 MEM_CAM_DOQO<15..8>

() MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_P

(2D MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_N

- MIPT_8SD MIPT DATA MIPI_DATA CONN_P

0> MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N

D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_P

(D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N

— MIPT_85D CLK_MIPT MIPI_ CLK_CONN_P

[ MIPT_85D CLK_MIPT MIPI_CLK_CONN_N

= S2_MEM_PWR PP1V35_CAM

= S2_MEM_PWR PPOV675_CAM_VREF

— S2_MEM_PWR PPOV675_MEM_CAM_VREFCA s
- S2_MEM_PWR PPOV675_MEM_CAM_VREFDO s

Bus Spacing Group

Assignments

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 S2_MEM_DATA1l * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO0 S2_MEM_DATAOQ * 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 Memory to Power S pacing
s 2 MEM CMD s 2 MEM CTRL * 527CMD2 CTRL NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM_PWR S2_MEM_* * S2MEM_2PWR
S2_MEM_* S2_MEM_* * S2_20THERMEM S2_MEM_PWR * * DEFAULT

Memory

to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

S2_MEM_*

*

S2MEM_2GND

p—
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SMC SMBus Net Properties

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL

SPACING

SMBus Charger Net Properties

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

[CO—SMBUS_SMC 2 _S3 SCT SMB_45 SMB SMBUS_SMC_2_S3_ SCL
[CO—SMBUS_SMC 2 _S3 SDA SMB_45 SMB SMBUS_SMC_2_S3_SDA
[CO—SMBUS_SMC 1 _S0_SCI SMB_45 SMB SMBUS_SMC_1_S0_SCL
[O—SMBUS SMC_1 S0 SDA SMB_45 SMB SMBUS_SMC_1_SO_SDA
[CO—SMBUS_SMC_0_S0_SCI SMB_45 SMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC_0_S0_SDA SMB_45 SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC_5_SCT, SMB_45 SMB SMBUS_SMC_5_g3_SCL
[CO—SMBUS_SMC 5 _SDA SMB_45 SMB SMBUS_SMC_5_G3_SDA
[CO—SMBUS_SMC_3_SCT. SMB_45 SMB NC_SMBUS_SMC_3_SCL
[CO—SMBUS SMC_ 3 SDA SMB_45 SMB NC_SMBUS_SMC_3_SDA

[ CHGR CST 1TQ1 DIFFPATR CHGR_CSI_P
[— 1TQ1 _DIFFPATR CHGR_CSI_N
[CO—CHGR €SO 1TQ1_DIFFPATR CHGR_CSO_P
[— 1TQ1_DIFFPATR CHGR_CSO_N

a8

57

57

p——
SYNC MASTER=SIDLE J45

——————————
SYNC_DAT =12/10/201

SMC Constraints

(f} Apple Inc.
<]

<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:

<BRANCH>

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

e —
117 OF 118
80 OF 81

2

1




5

3

J15 Specific Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
seNsE_1701_508 [Eppren— =s0_onm_s& =50_omm_se =s0_onm_s& -1:1_prFrRAIR -1:1_prFFRAIR ELECTRICAL_CONSTRAINT SET suvsTca seacriG
THERM_1T01_505 [Epppen—— =50_0RM_SE =50_0RM_SE =50_0RM_SE —1:1_DIFFPAIR —1:1_DIFFPAIR [EZD—SENSE_DIFFRATR THERM_1TQ1_45S THERM ISNS_CPUDDR_P .
[EE®>—SENSE_DIFFRATR THERM_1TQ1_45S THERM ISNS_CPUDDR_N 4
DIFFPAIR -1:1_prFFRATR pIFFPAIR DIFFPAIR -1:1_prFrRAIR = HERM 1TOL 458 CHERM ISNS CPU DDR R P
= - — a7
AuDIODIFF 11 prereare 0.1 0.1 10 my 0.1 My 0.1 My 0 THERM_1TQ1_45S THERM ISNS_CPU_DDR_R_N a
[CO—SENSE_DIFFRATR THERM_1TQ1_45S THERM CPUTHMSNS_D2_ P a8
THERM_455_CPUVRTSNS1 [Eppren— ~45_on_se ~45_onm_se ~45_onm_se 0.2 m 0.2 m SENSE DIFEDALR HERM 1TOL 45% [E— CPUTHMSNS D2 N
[— L - _ a8
THERM_1T01_455 Eppen—— ~45_ORM_SE ~45_0RM_SE ~45_ORM_SE —1:1_DIFFPAIR —1:1_DIFFPAIR [D—SENSE_DIFFRATR THERM_1TQ1_45S THERM ISNS_LCD_PANEL_ P .
[E)—SENSE DIFFPATR THERM_1TQ1_45S THERM ISNS_LCD_PANEL_N a7
sEnsE_1701_455 [Eppren— ~45_onm_se ~45_onm_se ~45_onm_se -1:1_prFrRAIR -1:1_prFrRAIR SENSE DIFEDALR HERM 1TOL 45% —— DDR3THMSNS D1 P
[ — = - — a8
[ —SENSE_DIFFPATR THERM_1TQ1_45§ THERM DDR3THMSNS_D1_N a8
[CO—SENSE DIFFPATR THERM_1TQ1_45S THERM FINTHMSNS D P P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CD—SENSE_DIFFPATR THERM_1TQ1_45S THERM FINTHMSNS_D_N a8
sense -2x_p1sLECTRIC B cpu_cone o Gnp_paun
THERM —2x_DIELECTRIC 2 CPU_VCCSENSE anp GNp_p2mm [CO—SENSE DIFFPATR SENSE_1TQ1_45§ SENSE ISNS_1Vv35 MEM P a6
[CO—SENSE DIFFPATR SENSE_1TQ1_45§ SENSE ISNS_1V35_ MEM N 45
aupto - 2 = = = = = =
2x premee [ S SENSE_1TQ1_45§ SENSE ISNS_1V35 MEM R P P
0 SENSE_1TQ1_45§ SENSE ISNS_1V35 MEM R N P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT I CENSE 1701 458 < ISNS ATRPORT P
[CD—SENSE_DIFFPATR ENSE_1TO1_. ENSE
awp =STANDARD 2 NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—SENSE_DIFFRATR SENSE_1TQ1_45S SENSE ISNS_ATIRPORT N
- SENSE_1TQ1_45S SENSE ISNS_AIRPORT R _P a7
crerer o oo-ram (- SENSE_1TQ1 45§ SENSE ISNS_AIRPORT R N P
G pCIE_* GND_p2my [CO—SENSE_DIFFRATR SENSE_1TQ1_45S SENSE ISNS_LCDBKLT N fes
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SENSE_DIFFRATR SENSE_1TQ1_45S SENSE ISNS_LCDBKLT P 47 63
o saTa_+ Gnp_paun = =
Gnp_paun 0.20 wn 1000
uss o Gnp_pau
PuR_p2un 0.20 wn 1000
cuk_ree sB_powER PuR_p2un
SB_POWER saTA_* BiR_p2uy [CO—SENSE_DIFFRATR SENSE_1TQ1_45S SENSE ISNS_HS_ OTHERSV_P as
SENSE_DIFFPATR SENSE_1TQ1_45S SENSE ISNS_HS_OTHER5V_N s
uss sB_powER [ — = =
= FWR_P2Md [ED—SENSE_DIFFPATR SENSE_1TQ1_45S SENSE ISNS_HS OTHER3V3 P as
[ED—SENSE DIFFPATR SENSE_1TQ1_45S SENSE ISNS_HS_OTHER3V3_ N s
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S SENSE ISNS_HS_COMPUTING_P s
[CO—SENSE DIFFPATR SENSE_1TQ1_45S SENSE ISNS_HS_COMPUTING_N a5
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
MEM_40S * 0.09 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_72D * 0.09 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [ — SENSE_L101_455 SENSL giggi igg: II\; 48
SENSE_1TQ1_45§ SENSE
MEM_37S * 0.09 MM 100 MIL [ = = .
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_85D * 0.09 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 5T SENSE_DTFFPATR THERM_1TOQ1_45S rapry | P1VOS_GPU_PEX IOVDD_SNS_P
PCIE_ 85D * 0.09 MM 10 MM [EEDD)—SENSE_DIFFPATR THERM_1TQ1_45S THERM g;zg; gggst)’E IOVDD_SNS N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 2 SENSE_DTFFPATR [THERM 455 CPUVRTSNS] THERM 46 59
USB 85D TOP 0.1 MM 500 MIL [ETD—SENSE DIFFPATR ITHERM_45S CPUVRISNS1 raErM | CPUVR_ISNS1 N 46 59
— [Z)—SENSE DIFFPATR IPHERM_45S_CPUVRISNS1 THERM | CPUVR_ISNS2 P 6 59
CPU_27P4S BOTTOM 0.23 MM 100 MIL [ECD—SENSE_DIFFPATR I'HERM_45S_CPUVRTSNS1 TaErM | CPUVR_ISNS2 N a6 59
USB3 85D TOP 0.1 MM 500 MIL [ETDSENSE DIFFPATR THERM_45S_CPUVRISN: TaErM | CPUVR_ISNS3 P a6 50
— 5 SENSE_DIFFPATR THERM_45S_CPUVRISN: THERM | CPUVR_ISNS3 N 6 59
USB3_85D ISL10 0.075 MM 0.090 MM [[CD—SENSE_DIFFPATR THERM_1TOQ1_45§ ruErM | CPUVR_ISUM_R_P “
SENSE_DIFFPATR THERM_1TQ1_45S TaErM | CPUVR_ISUM_R_N
DP_85D ISL9 0.075 MM 0.090 MM = = EE— “
PCIE_85D ISL10 0.075 MM 0.090 MM
[E=>—SENSE_DIFFRATR THERM_1TQ1_45S THERM GEFXIMVP_ ISNS1 P o1
[ —SENSE _DIFFPATR THERM_1TQ1_45S THERM GEFXIMVP_ ISNS1 N o1
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
1TO1_DIFFPAIR * 1:1_DIFFPAIR [=D—SENSE_DIFFRATR THERM_1TQ1_45S THERM GFXIMVP_ISNS1_P s
[ SENSE DIFFPATR THERM_1TQ1_45S THERM GEFXIMVP_ ISNS1 N 61
[C®—AUDRIQ_DIFFPATR AUDTODTFF AUDTQ ISNS_TBT N e
[E®—AUDRIQ DIFFPATR AUDIQODIFF AUDIQ ISNS_TBT P 46
B AUDTODIFF. AUDIQ ISNS _TBT R N .
0 AUDTODTFF AUDTQ ISNS_TBT R P 6
[EZD—SENSE DIFFPATR THERM_1TQ1_45S THERM ISNS_SSD_P a6
=B THERM_1TQ1_45S THERM ISNS _SSD_N 15
[EZ)—SENSE DIFFPATR THERM_1TQ1_45S THERM ISNS_SSD_R_P .
[y THERM_1TQ1_45S THERM ISNS_SSD_R_N a6
[EZD—SENSE _DIFFPATR THERM_1TQ1_45S THERM P1V05S0_CS_P 62
= THERM_1TQ1_45S THERM P1V05S0_CS_ N o2
[E=D—SENSE_DIFFPATR THERM_1TQ1_45S THERM P1V05S0_SENSE_P 62
[ THERM_1TQ1_45S THERM P1V05S0_SENSE_N o
) —SENSE_DIFFPATR THERM_1TQ1_45§ THERM TBT_THERMD_P 28 48
= THERM_1TQ1_45S THERM TBT_THERMD N w8
[ETD—AUDRIQ DIFFPATR AUDIQODIFF AUDIQ CHGR_CSI R P 57
e AUDTODIFF. AUDIQ CHGR _CSI_R N o
[ET)—AURIQ DIFFPATR AUDIQODIFF AUDIQ CHGR_CSO R P 57
[ AUDIODIFF AUDIO CHGR_CSO_R_N o
[ED)—SENSE DIFFPATR SENSE_1TQ1_45S SENSE ISNS_S2_P
= SENSE_DIFFPATR SENSE_1TQ1_45S SENSE ISNS_S2_N
[E—SENSE DIFFPATR SENSE_1TQ1_45S SENSE ISNS_S2_R_P 4
T SENSE_DIFFPATR SENSE_1TQ1_45S SENSE ISNS_S2 R N 47

J15 Specific Net Properties

ELECTRICAL_CONSTRAINT_SET

PhvsICAL

spacTNG l

[ AUDTODTFF AUDIOQ AUD_SPKRAMP RSUBIN_ P 53
AUDIQODIFF AUDIOQ AUD_SPKRAMP_ RSUBIN N 53
[— AUDTODTFF AUDTO AUD_SPKRAMP_ LSUBIN_ P 53
[— AUDTODTFF AUDTO AUD_SPKRAMP_ LSUBIN_ N 53
[ AUDIODIFF AUDIQ RSUBIN_P 55
AUDIODIFFE AUDTIO RSUBIN_N s3
[ s AUDTQDIFE AUDTOQ LSUBIN_P .
AUDTODIFF. AUDIOQ LSUBIN_N 5
[CO—2URIO_DIFFRAIR AUDTODTFF AUDTO AUD_LO2 R P 51 53
[CO—2URIQ DIFFPATR AUDIQODIFF AUDIOQ AUD LO2_ R N 51 53
[CO—2URIQ DIFFPATR AUDTODTFF AUDTO AUD_LO2_ I _P 51 53
[CO—AURIQ_DIFFRATR AUDIQODIFF AUDIOQ AUD_L0O2 L N 51 53
[— AUDIQODIFF AUDIOQ AUD_SPKRAMP_ RIN P 53
[ AUDIQDIFF AUDIOQ AUD_SPKRAMP_ RIN N 53
[ AUDIQODIFF AUDIOQ AUD_SPKRAMP_ LIN P 53
[— AUDIQDIFF AUDIOQ AUD_SPKRAMP_ LIN N 53
e AUDIQODIFF AUDIOQ SPKRAMP_RIN P 53
[ AUDIQODIFF AUDIOQ SPKRAMP_RIN N 53
AUDIQODIFF AUDIOQ SPKRAMP_LIN P 53
AUDIQODIFF AUDIOQ SPKRAMP_LIN N 53
AUDTQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_SL,_OUT_P
AUDTQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_SI,_ OUT_N
AUDTIQ _DIFFPATR DIFFPATR AUDTOQ SPKRCONN_SR_OUT P
AUDTIQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_SR_OUT_N
AUDTIQ _DIFFPATR DIFFPATR AUDTOQ SPKRCONN_L_OUT_P
AUDTQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_L_OUT_N
AUDTQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_R_OUT_P
AUDTIQ_DIFFPATR DIFFPATR AUDTOQ SPKRCONN_R_OUT_N
AUDTIQ_DIFFPATR DIFFPATR AUDTOQ AUD_MIC_IN1 R P
AUDTQ_DIFFPATR DIFFPATR AUDTOQ AUD_MIC_IN1 R N
AUDTQ_DIFFPATR DIFFPATR AUDTOQ CODEC_HS_MIC_P 5
AUDTQ_DIFFPATR DIFFPATR AUDTOQ CODEC_HS_MIC_N 5
AUDTIQ_DIFFPATR DIFFPATR AUDTOQ AUD_MIC_IN1 L_P
DIFFPATR AUDTOQ AUD_MIC IN1 L _N
DIFFPATR AUDTO AUD_HS_ MIC_P 54 55
DIFFPAIR AUDIOQ AUD_HS MIC N 54 55
DIFFPAIR AUDIOQ HS MIC_P 51 54
DIFFPAIR AUDIOQ HS MIC N 51 54
= DIFFPATR AUDTOQ AUD_CONN_HS_MIC_P
0 DIFFPATR AUDTOQ AUD_CONN_HS_MIC_N
AUDTIQ_DIFFPATR AUDTODTFF AUDTO AUD_LO3_R_P 51 53
AUDTQ_DIFFPATR AUDIQODIFF AUDIOQ AUD LO3_R_N 51 53
[ —AURIQ DIFFPATR AUDTODTFF AUDTO AUD_LO3_L_P 51 53
AUDTQ_DIFFPATR AUDIQDIFF AUDIOQ AUD LO3_L_N 51 53
[ SB_POWER PP3V3_S5 12 14
[ SB_POWER PP3V3_S0 1
[— SB_POWER PP1V35_ S3RS0_CPUDDR 85,71
l GND GND

p—
SYNC MASTER=SIDLE J45
Lot a—

SYNC DéTE=12/10/201
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