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BOM Groups Strategic Silicon

BOM GROUP BOM OPTIONS
PART# STRATEGIC VALUE COMMENT
X304_COMMON ALTERNATE, COMMON, X304_COMMON1,X304_COMMON2,X304_COMMON3,X304_COMMON4,X304_PROGPARTS 337500068 | 08
cpu
X304_COMMON1 TBTHV:P15V,SKIP_5V3V3:AUDIBLE, PANEL:NEW,SSD_CLKREQ:BI
— — — 337500069 08 cpu
X304_COMMON2 EDP,EDP_LS_CAP,CAMERA_3V3:S0,CAM WAKE:NO,CAM_XTAL:NO,VCORE_FETS
— - = — — — — 337s00070| 08 cpu
X304_COMMON3 XDP, SAMCONN , BKLT : PROD , CPUTHRM : ALRT , LOADRC : NO, OTHERRC : NO, DDRRC : NO, TBTRC : NO , BMONRC : NO, TPADRC : NO
— 337s00071| 08 cpu
X304_PROGPARTS SMC__PROG : PROTO0 , BOOTROM_PROG, TBTROM_PROG
— — — — 353500200( 07 TPAD ELEC FUSE
X304_DEVEL:ENG ALTERNATE, ENGISNS, XDP_CONN, DBGLED
— — 33350786 | 07 SYS MEMORY HYNIX
X304_DEVEL:DVT ALTERNATE, ENGISNS, XDP_CONN, SOPGOOD_ISL
— — — 33350784 | 07 SYS MEMORY HYNIX
X304_DEVEL:PVT ALTERNATE
— 33350792 | 07 SYS MEMORY MICRON
ENGISNS LOADISNS,OTHERISNS,DDRISNS, TBTISNS, BMONISNS, TPADISNS
33350790 | 07 SYS MEMORY MICRON
333500004 07 SYS MEMORY SAMSUNG
Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 31150597 | 02 KEYBOARD I2C EXPANDER
337500107 1 CPU, BW, SR26K, PRQ, F0-B2,2.7,28W,1.05,1168] U0500 CRITICAL CPU_BDW23:2.7G 35950197 | 01 GREEN CLOCK
337500108 1 CPU,BW, SR26H,PRQ,F0-B2,2.9,28W,1.1,1168 U0500 CRITICAL CPU_BDW23:2.9G DVT 33851247 | 01 FALCON RIDGE
337500109 1 CPU, BW, SR26E,PRQ,F0-B2,3.1,28W,1.1,1168 U0500 CRITICAL CPU_BDW23:3.1G 35353931 | 01 TBT PWR MUX
35353812 | 01 TBT MUX
35353814 | 01 TBT MUX
998-7866 1 INTERPOSER,BGA1168P, SINGLE SIDE U0500 CRITICAL CPU_SOCKET 353500095 01 DDC CROSSBAR
33851247 1 1c,TBT,FR-4C,A0,PRQ,CIO,SR1JC,FCBGA288 U2800 CRITICAL 35353328 | 01 DDC CROSSBAR
33851264 1 IC,BCM15700A2KFEB4G,S2 CMRA,8X8,208FCBGA| U3900 CRITICAL 34350511 | 01 PCIE DELAY IC
376S1194 2 MOSFET,N-CH, 30V, 15.3A,12M,8P 3.3X3.3 DFN 07310,Q7320 CRITICAL VCORE_FET:VSHY 33851264 | 01 s2
37651193 2 MOSFET,N-CH, 30V, 22A,6.0M,8P 3.3X3.3 DFN Q7311,Q7321 CRITICAL VCORE_FET:VSHY 33350700 | 01 S2 MEMORY
376500036 2 MOSFET, N-CH, 30V, 52A,5.9M0, 3.3X3.3 DFN8 07310,Q7320 CRITICAL VCORE_FET : ONSMI 33350704 | 01 S2 MEMORY
376500037 2 MOSFET, N—-CH, 30V, 64A,3.5M0, 3.3X3.3 DFN8 07311,Q7321 CRITICAL VCORE_FET : ONSMI 35353054 | 01 USB POWER/SAFETY
34350649 | 01 SMC RESET CHIP
35354080 | 01 AUDIO
35352888 | 01 AUDIO AMPS
35352958 | 01 AUDIO AMPS
35352929 | 01 BAT CHARGER
Programmables (All Builds) 233800036 01 vRiz-s conmsoLLEn
TBT 35354160 | 01 BEN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION Ja3sosee ] o1 SAX, HPNT SELECT
341500192 1 29, EBRON, FALCON RIDGE (v27.1) EVT2,X304 U2890 CRITICAL TBTROM_PROG 34183982 | o1 sme
SMC 341500192 01 T29 ROM
34153982 | 1 | IC,SMC-B1,EXT(V2.21A5) PROTO 0,X304 | U5000 | CRITICAL | SMCiPROG:PROTool 241800235] o1 FFT ROM
EFI ROM
| 341sS00235 | 1 | EFI ROM,MLB (V0145) DVT,X304 | U6100 | CRITICAL | BOOTROM_PROG |

Variable BOM Groups

BOM GROUP BOM OPTIONS
X304_COMMON4 SMCBOARDID: 16
Development/Base BOMs
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-1314 1 X304 MLB COMMON BOM BASE CRITICAL BASE_BOM
985-1319 1 X304 MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM .
Main DRAM Parts
Sub-BOMs
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-1318 T VCORE FET,VSHY,x304 VCOREFETS CRITICAL VCORE_FETS 333sS0783 4 IC,SDRAM, 25nm 32Gb, LPDDR3-1600,178P FBGA 12300,u2400,02500,02600 | CRITICAL| 16G_HYNIX_ 1600
Mai DRAM SPD St 33350784 4 I, SDRAM, 25nm 32Gh, LEDDR3-1866, 178 FEGA u2300,u2400, 02500, 02600 | CRITICAL| 16G_HYNIX_1866
aln raps
b 33350785 | & | oo s sromosoon,or soon | vmsennivovimoovnens | CRITICAL| 8G_HYNIX 1600
BOM GROUP BOM OPTIONS 333sS0786 4 IC,SDRAM, 29nm 16Gb, LPDDR3-1866, 178P FBGA 12300,u2400,u2500,02600 | CRITICAL| 8G_HYNIX_ 1866
RAM_16G_HYNIX_1600 16G_HYNIX_1600,RAMCFG3:L,RAMCFG2:L, RAMCFG1 : H, RAMCFGO: L 333s0787 4 IC,SDRAM, 29nm 8Gb, LPDDR3-1600, 1787 FBGA 12300,u2400,u2500,02600 | CRITICAL| 4G_HYNIX_1600
RAM_16G_HYNIX_1866 16G_HYNIX_1866,RAMCFG3:L,RAMCFG2 : H, RAMCFG1 : H, RAMCFGO : L. 333s0788 4 IC,SDRAM, 29nm 8Gb, LPDDR3-1866, 1787 FBGA 12300,u2400,u2500,02600 | CRITICAL| 4G_HYNIX_ 1866
RAM_8G_HYNIX_1600 8G_HYNIX_1600,RAMCFG3:L,RAMCFG2:L, RAMCFG1:L, RAMCFGO : H 333s0789 4 IC,SDRAM, 25nm 32Gb, LPDDR3-1600,178P FBGA 12300,u2400,02500,02600 | CRITICAL| 16G_ELPIDA_1600|
RAM_8G_HYNIX_1866 8G_HYNIX_1866,RAMCFG3:L,RAMCFG2:H, RAMCFG1:L, RAMCFGO : H 333s0790 4 IC,SDRAM, 25nm 32Gb, LPDDR3-1866, 178P FBGA 12300,u2400,u2500,02600 | CRITICAL| 16G_ELPIDA_ 1866
RAM_4G_HYNIX_1600 4G_HYNIX_1600,RAMCFG3:L,RAMCFG2:L, RAMCFG1:L, RAMCFGO : L 333s0791 4 IC,SDRAM, 25nm 16Gb, LPDDR3-1600,178F FBGA 2300,02400,u2500,u2600 | CRITICAL| 8G_ELPIDA_ 1600
RAM_4G_HYNIX_1866 4G_HYNIX_1866,RAMCFG3:L,RAMCFG2:H, RAMCFG1:L, RAMCFGO : L 333sS0792 4 IC,SDRAM, 25nm 16Gh, LPDDR3-1866,178P FBGA 2300,02400,u2500,u2600 | CRITICAL| 8G_ELPIDA 1866
RAM_16G_ELPIDA_1600 16G_ELPIDA_1600,RAMCFG3:H,RAMCFG2:L, RAMCFG1 : H, RAMCFGO : L 333sS0793 4 IC,SDRAM, 25nm 8Gb, LPDDR3-1600,178P FBGA 2300,02400,u2500,u2600 | CRITICAL| 4G_ELPIDA_ 1600
RAM_16G_ELPIDA_1866 16G_ELPIDA_1866,RAMCFG3:H,RAMCFG2 : H, RAMCFG1 : H, RAMCFGO : L 333sS0794 4 IC,SDRAM, 25nm 8Gb, LPDDR3-1866,178P FBGA 2300,02400,u2500,u2600 | CRITICAL| 4G_ELPIDA_ 1866
RAM_8G_ELPIDA_1600 8G_ELPIDA_1600,RAMCFG3:H, RAMCFG2 : L, RAMCFG1 : L, RAMCFGO : H 333sS00003| 4 IC,SDRAM, 23nm 16Gb, LPDDR3-1600, 178P FBGA 12300,02400,02500,2600 | CRITICAL| 8G_SAMSUNG_1600| W i RS RTINS
. .
RAM_8G_ELPIDA_1866 8G_ELPIDA_1866,RAMCFG3:H, RAMCFG2 : H, RAMCFG1 : L, RAMCFGO : H 333500004 | 4 IC,SDRAM, 23nm 16Gb, LPDDR3-1866, 178P FBGA 12300,u2400,u2500,02600 | CRITICAL| 8G_SAMSUNG_1866| BOM Conflgurat i0on
RAM_4G_ELPIDA_1600 4G_ELPIDA_1600,RAMCFG3:H, RAMCFG2 :L, RAMCFG1: L, RAMCFGO : L 333sS00001| 4 IC,SDRAM, 23nm 8Gb, LPDDR3-1600, 1787 FEGA 12300,u2400,u2500,02600 | CRITICAL| 4G_SAMSUNG_1600| 051-1573 | D
RAM_4G_ELPIDA_1866 4G_ELPIDA_1866,RAMCFG3:H, RAMCFG2 : H, RAMCFG1 : L, RAMCFGO : L 333sS00002| 4 IC,SDRAM, 23nm 8Gb, LPDDR3-1866, 1767 FEGA 12300,u2400,02500,02600 | CRITICAL| 4G_SAMSUNG_1866| o Apple Inc.
8.0.0
RAM_8G_SAMSUNG_1600 8G_SAMSUNG_1600, RAMCFG3 : H, RAMCFG2 : L, RAMCFG1 : H, RAMCFGO : H S2 DRAM Parts NOTICE OF PRODRIDTARY DRODERTT:
RAM_8G_SAMSUNG_1866 8G_SAMSUNG_1866,RAMCFG3:H, RAMCFG2 :H, RAMCFG1:H, RAMCFGO : H IHE INFORMATION CONTAINED HEREIN IS THE dvtl
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION THE POSESSOR AGREES TO THE FOLLOWING:
RAM_4G_SAMSUNG_1600 4G_SAMSUNG_1600,RAMCFG3:L,RAMCFG2:L,RAMCFG1:H, RAMCFGO : H I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 OF 120
33350700 1 IC,SDRAM,4GBIT.DDR3L-1600,HUMA,96B BGA U4000 II NOT TO REPRODUCE OR COPY IT
RAM_4G_SAMSUNG_1866 4G_SAMSUNG_1866,RAMCFG3:L,RAMCFG2 :H, RAMCFG1:H, RAMCFGO : H III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 2 OF 8 2
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BOM Variants

Alternate Parts

BOM NUMBER BOM NAME BOM OPTIONS

685-1314 COMMON, MLB, X304 X304_COMMON

985-1319 DEV,MLB, X304 X304_DEVEL:ENG

639-00772 MLB, BDW2+3,2.7GHz, 8GB-HY-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.7G,RAM_8G_HYNIX_ 1866
639-00773 MLB, BDW2+3,2.7GHz, 16GB-HY-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.7G,RAM_16G_HYNIX 1866
639-00774 MLB, BDW2+3,2.7GHz, 8GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.7G,RAM_8G_ELPIDA 1866
639-00775 MLB, BDW2+3,2.7GHz, 16GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.7G,RAM_16G_ELPIDA 1866
639-00776 MLB, BDW2+3,2.7GHz, 8GB-SM-1866,X304 BASE_BOM, DEVEL_BOM, CPU_BDW23:2.7G,RAM_8G_SAMSUNG_1866
639-00777 MLB, BDW2+3,2.9GHz, 8GB-HY-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.9G,RAM 8G_HYNIX_ 1866
639-00778 MLB, BDW2+3,2.9GHz, 16GB-HY-1866 ,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.9G,RAM_16G_HYNIX 1866
639-00779 MLB, BDW2+3,2.9GHz, 8GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.9G,RAM 8G_ELPIDA 1866
639-00780 MLB, BDW2+3,2.9GHz, 16GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:2.9G,RAM_16G_ELPIDA 1866
639-00781 MLB, BDW2+3,2.9GHz, 8GB-SM-1866,X304 BASE_BOM, DEVEL_BOM, CPU_BDW23:2.9G,RAM_8G_SAMSUNG_1866
639-00782 MLB, BDW2+3,3.1GHz, 8GB-HY-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:3.1G,RAM 8G_HYNIX_ 1866
639-00783 MLB, BDW2+3,3.1GHz, 16GB-HY-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:3.1G,RAM_16G_HYNIX 1866
639-00784 MLB, BDW2+3,3.1GHz, 8GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:3.1G,RAM 8G_ELPIDA 1866
639-00785 MLB, BDW2+3,3.1GHz, 16GB-EP-1866,X304 BASE_BOM, DEVEL_BOM,CPU_BDW23:3.1G,RAM_16G_ELPIDA 1866
639-00786 MLB, BDW2+3,3.1GHz, 8GB-SM-1866,X304 BASE_BOM, DEVEL_BOM, CPU_BDW23:3.1G,RAM_8G_SAMSUNG_1866

BOM NUMBER

BOM NAME

BOM OPTIONS

639-00035 PCBA,MLB,NO CPU,X304 BASE_BOM, DEVEL_BOM,RAM_8G_HYNIX_ 1866

639-00036 PCBA,MLB, CPU SOCKET, X304 BASE_BOM, DEVEL_BOM, CPU_SOCKET,RAM_8G_HYNIX_1866
685-1318 VCORE FET,VSHY,X304 VCORE_FET : VSHY

685-00022 VCORE FET,ONSMI,X304 VCORE_FET : ONSMI

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
PART NUMBER

685-00022 685-1318 ALL

33350704 | 33350700 ALL

Onsemi alt to Vishay for CPU Core Mosfets

Elpida alt to Hynix for S2 Camera DDR3 Memory

PART NUMBER ﬁg%kgﬁagE§OR BOM OPTION REF DES COMMENTS :
37651053 | 37650604 ALL
12850311 | 12850329 ALL
13850739 | 13850706 ALL
19750481 | 19750480 ALL
15250461 | 15251645 ALL
37651080 | 37650820 ALL
13850725 | 13850724 ALL
376500074 37650855 ALL
37651129 | 37650855 ALL
37651089 | 37651128 ALL
35353452 | 35351286 ALL
12850364 | 12850264 ALL
10750254 | 107s0241 ALL
13850843 | 13850674 ALL
13850846 | 13850811 ALL
19750542 | 19750544 ALL
19750545 | 19750544 ALL
10750248 | 10750250 ALL
12750164 | 12750162 ALL
35354070 | 35354069 ALL
35354068 | 35354069 ALL
35353814 | 35353812 ALL
31150649 | 31150541 ALL
13850614 | 13850578 ALL
15550694 | 15550387 ALL
15550660 | 15550513 ALL
740500003 74050135 ALL
13850738 | 13851101 ALL
353500095 35353328 ALL
311500007 31150426 ALL
12850398 | 12850220 ALL
12850386 | 12850284 ALL
12850397 | 12850325 ALL
377800011 37750184 ALL
37750155 | 37750184 ALL
15550914 | 15550897 ALL
37150558 | 37150713 ALL
12850436 | 12850392 ALL
12850445 | 12850392 ALL
353500034 | 35352220 ALL
311500014 | 31180515 ALL
311500008 | 31180271 ALL
19750479 | 19750478 ALL
311500013 | 31150508 ALL
376500014 37650761 ALL
371500019 37150463 ALL
371500018 37150619 ALL
311500015 | 31150450 ALL
371800017 37150749 ALL
353500107 35353239 ANY ALL
107500024 | 10750226 ALL
37250186 | 37250185 ALL
353500231 35353987 ALL
353500135 35352220 ALL
353500133 | 35382741 ALL
131500040 | 131500041 ALL
107500015 107s00011 ALL
107500031 107s00032 ALL
107500029 107s00030 ALL

Diodes alt to Fairchild
NEC alt to Sanyo
Samsung alt to Murata
Epson alt to NDK

Cyntec alt to Vishay

Diodes alt to On Semi

Samsung alt to Murata
Toshiba alt for Diodes Dual
NXP Alt for Diodes Dual
NXP Alt for Diodes Single

Maxim alt to Microchip

Sanyo 2nd Factory alt
Cyntec alt to TFT

Samsung alt to Murata (BKLT)

Samsung alt to Murata (BKLT)
NDK alt to TXC
Epson alt to TXC

TFT alt to Cyntec

Rohm alt to Vishay

Pericom alt to TI DP Mux U9750
NXP alt to TI DP Mux U9750

TI alt to NXP

ONsemi alt to Toshiba

Murata, TDK, Samsung, Taiyo Yuden alt to Murata,

Murata alt to TDK

Murata alt to TDK

AEM alt to Tyco

Samsung alt to Murata for LCD BKL caps

Pericom alt to TI

Diodes alt to NXP

Kemet alt to Sanyo

Kemet alt to Sanyo

Kemet alt to Sanyo
Infineon alt to Infineon
On Semi alt to Infineon
Panasonic alt to TDK

ST Micro alt to Diodes
Kemet alt to Sanyo
Panasonic alt to Sanyo
Pericom alt to Fairchild
Diodes alt to NXP

Diodes alt to NXP

Epson alt to NDK

Diodes alt to NXP
Toshiba alt to Vishay
Rohm alt to Rohm

Rohm alt to Rohm

Diodes alt to NXP

Diodes alt to Onsemi

Onsemi alt to Intersil
Yageo alt to Cyntec

NXP alt to Diodes

NXP alt to TI

Onsemi alt to Fairchild
Onsemi alt to TI

Murata alt to Taiyo Yuden
TFT alt to Cyntec

TFT alt to Cyntec

TFT alt to Cyntec

TDK

SYNC_MASTER=J14

SYNC_DATE=09/04/2017
———
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Shield Cans

SH0451 SH0450
— su

= sm =

SHLD-J44-MLB

USB Cage

1

SHIELD-FENCE-MLB-T29-X304

TBT Cage

Mounting Holes & Slots

OMIT
ZT0411
4P5R2P3-3P5B
0O
OMIT
7T0413
6.19X4.60-SNOWMAN

+——0
OMIT
7T0414

6.19X4.60-SNOWMAN

.__________A{D

THO0400
TH-NSP
1
SL-1.1X0.5-1.4x0.8

THO0403

TH—NSF

SL-1.1X0.5-1.4x%0.8

THO0404

TH—NSF

SL-1.1X0.45-1.4x0.75

THO0405
N TH-NSP

SL-1.1X0.45-1.4%0.75

ABOVE GUMSTICK CARD IN MIDDLE OF BOARD

(998-1195)

SNOWMAN-SHAPED SLOT AT LEFT OF MEMORY BANK

(998-5879)

SNOWMAN-SHAPED SLOT AT RIGHT OF MEMORY BANK

(998-5879)

Upper TBT can Ground slot
(862-0118)

Lower TBT can Ground slot
(862-0118)

USB can Ground slot
(998-3975)

USB can Ground slot
(998-3975)

Rubber Mount Standoffs (860-1448)

SH0460

2.90D1.2ID-1.35H-SM

%
%

SH0462
2.90D1.2ID-1.35H-SM

%

It

SHO0464
2.90D1.2ID-1.35H-SM

%

SH0466
2.90D1.2ID-1.35H-SM

B

SH0468
2.90D1.2ID-1.35H-SM

B

SHO0461

2.90D1.2ID-1.35H-SM

SH0465

2.90D1.2ID-1.35H-SM

SH0463

2.90D1.2ID-1.35H-SM

B

SH0467

2.90D1.2ID-1.35H-SM

B

SH0469

2.90D1.2ID-1.35H-SM

B

THERMAL MODULE STANDOFF (860-00165)

RIO

4.50D1. SSID 1 78H-SM 4.50D1. SSID 1 78H-SM

—/®  —O

27
4.50D1. SSID 1 78H-SM 4.50D1. SSID 1.78H-SM

—®  —O

FLEX BRACKET BOSSES (860-00166)

SHO0443
3.50D1.85ID-2.0H
1

Memory Shield CAN (806-00037)

SHO0452

sM

SHLD-FENCE-MLB-DRAM-X304
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DDI Port Assignments:

TBT Sink 0

TBT Sink 1
(MUXed with HDMI

if necessary)
o

o @um—=DP_TBTSNK1_ML_C_P<3> >

DP_TBTSNKO_ML_C_N<0> c54
DP_TBTSNKO_ML_C_P<0> cs5
DP_TBTSNKO_ML_C_N<1> B58
DP_TBTSNKO_ML_C_P<1> cs8
DP_TBTSNKO_ML_C_N<2> B5S
DP_TBTSNKO_ML_C_P<2> A55
DP_TBTSNKO_ML_C_N<3> A57
DP_TBTSNKO_ML_C_P<3> B57
=DP_TBTSNK1_MI,_C_N<0> cs1
=DP_TBTSNK1_MI,_C_P<0> €50
=DP_TBTSNK1_MIL,_C_N<1> cs3
=DP_TBTSNK1_MIL_C_P<1> B54
=DP_TBTSNK1_MI,_C_N<2> c49
=DP_TBTSNK1_MI,_C_P<2> B50
=DP_TBTSNK1_MIL_C_N<3> As53

B53

OMIT TABLE

CRITICAL
U0500
BROADWELL-ULT
2C+GT2
BGA
SYM 1 OF 19 eDP Port Assignment:
DDI1_TXNO EDP_TxNO | ©45 DP_INT_ ML_C_N<O0> 6 77
DDI1_TXPO EDP_TxPO | B46 DP_INT_ ML_C_P<0> 6 77
DDI1_TXN1 EDP_TxN1 | 247 DP_INT ML_C_N<1> 65 77
DDI1_TXP1 Epp_txp1 | B47 DP_INT ML_C_P<1> oDy o5 7
iﬁfigz EDP_TXN2 z:z DP_INT ML_C_N<2> o Internal panel
DDIliTXN3 EDP_TXP2 o DP_INT ML_C_P<2> 65 77
DDIliTXP3 EDP_TXN3 DP_INT MIL_C_N<3> 65 77
- 2a Eop_Txp3 [ P49 g DP_INT ML _C_P<3> . -
DDI2_TXNO alm
DDI2_TXPO
DDI2_TXN1 EDP_AUXN A45 DP_INT AUXCH C_N 65 77
DDI2_TXP1 EDP_auxp | B45 @=pDP_INT AUXCH C P D o
DDI2_TXN2
DDI2_TXP2
DDIZ:TXN3 EDP_RCOMP | D20 23 MCP_EDP_RCOMP
DDI2_TXP3 EDP_DISP_uTIL | 243 TP_EDP_DISP_UTIL

OMIT TABLE
CRITICAL

MCP Daisy-Chain Strategy:

Each corner of CPU has two testpoints.

Other corner test signals connected in

BROBD%%]?LO ULT daisy-chain fashion. Continuity should
2¢y6T2 exist between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC_AW2_AY2 TRUE AY2 | pATSY CHATN_NCTF DATSY CHATN_NCTF| 23 MCP_DC_A3_B 5
s _MCP_DC_AW3_AY3 TRUE AY3 | pATSY_CHAIN_NCTF paISY_cHAIN_NCTF| 24 MCP_DC_A4 1D TP0500
TP0531 Tt MeP DG AVED 2252 | parsy_caam_were DAISY_CHAIN_NCTF| 260 MCP_DC_A60 o-re
TP-P6 s MCP_DC_AW61 AY61l qrur AY6l | paTsy CHATN NCTF - NN 261 MCP DC 261 B61 ,}E)STPOS].O
MCP_DC_AW62 AY62 wrur  2Y62 | parsy CHAIN NCTF DAISY_CHAIN_NCTF TRUE. C. C s -
5 : MCP DC B2 B2 - - DAISY_CHAIN_NCTF| 262 MCP_DC_A62 |—J®TP_P6TP05]_]_
TP0501,& DAISY_CHAIN _NCTF DAISY_CHAIN_NCTF| A1 MCP_DC_AV1 1
TP-P6 s _MCP_DC_A3_B3 TRUE B3 | DAISY_CHAIN_NCTF - - AW MCP_DC AWl TP PSTPOSZO
MCP DC A61 B61 TRUE B61 | Darsy CHAIN NCTF DAISY CHAIN_NCTF -
’ MCP_DC_B62 B63 B62 ~ e DAISY CHAIN NCTF| 2W2 TRUE  MCP_DC_AW2_AY2 B %Tp-peTPOSZI
RE— Eii::*zzizfzzzi parsy_cHain_NcTF| 2W3  oppp  MCP_DC_AW3_AY3 5
— — AW61 MCP_DC AW61 AY61
MCP D 1 c2 1 parsy cHAIN Ncrr| 2W6l rryr MCP_DC_AW61 AY61l
C C Cl C LR = Eii::—g:zi:&zz;i DAISY_CHAIN_NCTF| 2W62 wpyr MCP_DC_AW62_AY62
- - DAISY_CHAIN_NCTF| 2W63 MCP_DC_AW63 ESTPOS:‘} 0

OMIT TABLE

CRITICAL
U0500
BROADWELL-ULT
2C+GT2
BGA
SYM 18 OF 19

N X 2T2 [ rsvD SPARE rsvp| N23 o \o

huaa R23
Ne 244 [ rsvp rsvp| R23 o 1o

Avad T23
N RSVD RSVD X NC
Ne 225 | rsvp rsvol Y10 o nc
NC %222 | rsvD rsvD| ALL o ve
NC 222 | RSVD RrsvD| AMIL o
Ne 22t | rRsvD rsVDL 2P7 o 6
rsvD| AULQ (o
RsvD| AULS
rsvp| A4 o

rsvp| AY1
——XNC
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OMIT TABLE

CRITICAL
U0500
BROADWELL-ULT
2C+GT2
=PP1V05_S0_CPU_VCCST s
6855 17 16 15 8 NC %2814 PrOC_DETECT* SYM 2 OF 19 prOY*(y762 g ~ XDP CPU PRDY L oD 16 7
R0610* o roy PREQ*KSZ g XDP CPU PREQ L w7
62 73 38 CPU_CATERR_L - K61 | cATERR* @
1/23%1 = (rep) PROC_TCK| E60 XDP_CPU_TCK 16 73
e 11 7 3;®ﬂ_I’ECI—“_NGZ PECT (rpv)y PROC_TMs| E6L XDP_CPU_TMS 16 72
2 R0566 (1py  PROC_TRST*ES? XDP_CPU_TRST_L '
73 55 39 38 ;s CPU_PROCHOT R L PROCHOT*  THERMAL |,
1750w 2w erocwoi P2 o  XDP_CPU_TDI am
2 CPU_PWRGD 581 | PrROCPWRGD £ & proc_TpO[ F62 g XDP CPU TDO 16 7
;3 CPU_SM_RCOMP<0> - AU60 SM_RCOMPO (tpuy  BPMO*jy60 XDP_BPM_L<0> 16 73
;3 CPU_SM RCOMP<1> - AV60 SM_RCOMP1 (1pu)  BPM1*|H60 XDP_BPM_L<1> 16 73
;3 CPU_SM_RCOMP<2> - AU61 SM_RCOMP2 (tpuy BPM2%pyH61 XDP_BPM_L<2> 16 73
Y (xeu)  BPM3*H62 XDP_BPM_L<3> 6
R0650'| RO651'| R0652'| R0620" 7 oy =MEM_RESET L —2Y15 s _DRaMRsT* 8 (teu)  BEMA*[ESD XDP_BPM_L<4> 2 72
2012 121%} 1012 101; (1pu) BPM5*H63 XDP_BPM_L<5> 16 73
1/20W l/zgw 1/20W 1/20% 17 PU_MEMVTT_ PWR_EN_LSVDD! AV6l | sM_pG_CNTL1 (1puy BPM6*[4K60 XDP_BPM_L<6> 16 73
201, 201, 201, 201, ro) BEMTHTO! gy XDP BPM L<7>  pryisrs
PLACE_NEAR=U0500.AU60:12. 7mm
PLACE_NEAR=U0500.AV60:12. 7mm
PLACE_NEAR=U0500.AU61:12 . 7mm .
PLACE_NEAR-U0500.C61:12.7mm =
OMIT TABLE
CRITICAL
U0500
BROADWELL-ULT
2C+GT2
BGA
SYM 19 OF 19
73 16 6, CPU_CFG<0> AC60 | crGo (1pu) RESERVED RsvD_tp| AV63 TP_MCP_RSVD_AV63
73 16 s CPU_CFG<1> AC62 | g1 (1ru) RSVD_tp| AU63 TP_MCP_RSVD_AU63
13 16, CPU_CFG<2> AC63 | cFG2 (1pu)
3 16 CPU_CFG<3> AR63 | cpG3 (1eu) rsvD_tp| €63 TP_MCP_RSVD_C63
73 16 s CPU_CFG<4> AR60 | cpga (1eu) rsvD_tp| €62 TP_MCP_RSVD_C62
s 16 CPU_CFG<5> Y62 | cFG5 (1pu)
73 18 CPU_CFG<6> Y61 | crG6 (1eu) rsvD_B43[ B43 o 0
73 16 PU_CFG<7> Y60 | cFG7 (1pu)
73 16 6. CPU_CFG<8> V62 | cre8 (1rv) RsvD_Tp| 251 TP_MCP_RSVD_A51
72 16 ogry—CPU_CFG<9> & 6L 1creo (eu rRsvD_tp| B31 TP_MCP_RSVD_B51
73 16 & PU_CFG<10> V60 | cFG10 (1pu)
73 16 CPU_CFG<11> U60 | crG11 (zeu) RsvD_tp| 160 TP_MCP_RSVD_L60
73 16, CPU_CFG<12> T63 | cFG12 (1eu)
73 16, CPU_CFG<13> T62 | cFG13 (1eu) rsvp[ N60 o e
73 16, CPU_CFG<14> T61 | cFG14 (1pv)
e e e e e e e o e d Lol e e el ol e e e e el il il e e e e i d il oo 7 16 CPU_CFG<15> 760 | crG15 (1ru) rsvp| W23 o \o
: = = v22
CFG<10>:SAFE MODE BOOT 1 NORMAL OPERATION 0 POWER FEATURES NOT ACTIVE ' _— CPU CFG<16> ARAG62 CFG16 (1r0) RSVDHNC
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID
' 3 16 CPU_CFG<18> U63 | crG18 (1vu) 1
CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED ' CPU CFG<17> ARGL PROC_OPI_comp| A¥15 22 CPU_OPI RCOMP
CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED - IEQ——‘_Z CFGLT (xro)
' 7 10@ry—CPU_CFG<19> g U62 [crG19 (o AV62
CFG<1> :PCH-LESS MODE 1 = NORMAL OPERATION 0 = PCH-LESS MODE , - RSVD| 5 nc IR0690
CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG_RCOMP V63 | crg_rcomp RSVD&XNC 4%9.9
These can be placed close to J1800 NCX— vss| B22 2201
and are only for debug access NC %—=L | rsvD vss| N21
D1
CPU_CFG<10> , 1¢ s NC 32 RSVD 1 1
CPU_CFG<9> _, . 1 NC X RSP P20
CPU_CFG<8> 15 NCX—o 71 RSVD RSVDWXNC
CPU_CFG<1> 11 PCH_TD_IREF TD_IREF RSVD SNC
U EEsz e R0680'| |'R0685
NOSTUFF HSW_PRE_ES2 NOSTUFF NOSTUFF | NOSTUFF 49.9 8.25K
R0640'| |'R0639 R0638'| |'R0631 |'R0O630 15 §
1K 1K 1K 1K 1K 120 k20"
1/28% 2920w 1/28% 2920w 2920w 2012 2201
MF MF MF MF MF
201, 5201 201, 5201 5201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid =

issue,

__CPU_CFG<4> i 1
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OMIT TABLE

OMIT TABLE

CRITICAL CRITICAL
" MEM A DO<0> 2863 [ca poo U0500 Fhcrkod2037 g MEM A CLK N<O>  mmmy an 26 11 70 MEM_B_DQ<0> a¥31 [ poo U050 SB CKO#AM38 MEM_B_CLK_N<0> ey ;20 76
70 MEM_A_DQ<1> AH62 | gp gy BROADWELL-ULT " 1 ko[ AV37 MEM_A_CLK_P<0> 20 24 76 R, MEM_B_DQ<1> AW31 | gp 1oy DROADWELL-ULT" " o[ AN38 MEM_B_CLK_P<0> 22 21 e
70 MEM A _DQ<2> AK63 | sa po2 BGA SA_CLR1*pyAW36 MEM A_CLK_N<1> 21 24 76 76 71 70 MEM B_DQ<2> AY29 | s po2 BGA SB CK1*|RK38 MEM_B_CLK N<1> 23 24 76
70 MEM_A_DQO<3> AK62 |5 po3 Syt 3 oF 19 S;7CLK1&‘M®U 24 76 76 71 70 MEM_B_DO<3> AW29 | sp po3 SYM 4 OF 19 sgfcm&..M@ 23 24 76
o MEM_A_DO<4> AH61 | ga pog o 7o MEM_B_DO<4> AV31 | g5 pog
. MEM_A_DQ<5> AH60 | 5a pos < sa_ckeo| AU43 MEM_A_CKE<0> 20 24 76 76 72 70 MEM_B_DQ<5> AU3L | s pos @ sB_ckeo| AY49 MEM_B_CKE<0> 22 24 76
" MEM_A_DO<6> AK61 | sa poe a sa_ckm1| AW43 MEM_A_CKE<1> 2 24 78 67 7 MEM_B_DO<6> AV29 | 55 poe a sB_ckm1| AUSO MEM_B_CKE<1> 2 2076
20 MEM_A_DO<7> RK60 | 5p po7 E sa_ckez| Y42 MEM_A_CKE<2> 21 24 76 26 71 70 MEM_B_DO<7> AU29 | gp po7 E sB_CKgz2| AW49 MEM_B_CKE<2> 22 24 76
20 MEM_A_DQ<8> AM63 | 5a pos g sa_cke3| 2Y43 g MEM A CKE<3> mymyoo2io7e 6 71 70 MEM_B_DQ<8> AY27 | 5p pos 2 sB_Cke3| V50 g MEM B CKE<3>  mmm 2 276
70 MEM A DQ<9> AM62 SA_DQ9 o 76 71 70 MEM B_DQ<9> AW27 SB_DQ9 o
. MEM_A_DQ<10> AP63 | sa po1o 2 SA_cs0oxRP33 MEM_A_CS_L<0> 20 21 24 76 76 72 70 MEM_B_DQ<10> AY25 | s po1o 2 SB_Cs0*AM32 MEM_B_CS_L<0> 22 23 24 76
% MEM_A_DO<11> AP62 | sa po11 2 Sh CS1+AR32 g MEM A CS L<1>  fymyzo 212076 77 MEM_B_DO<11> AW25 | sp_po11 E sB cs1+PK32 g MEM B CS L<1>  fomy 2222 7
70 MEM_A_DQ<12> AM61 | sp po12 E - 77 70 MEM_B_DQO<12> AV27 | 55 po12 E -
0 MEM_A_DQ<13> AM60 | sp po13 sa_opro| AP32 ° =MEM_A_ODT<0> oD o 26 71 70 MEM_B_DQ<13> AU27 | 55 po13 sB_opro| AL32 > =MEM_B_ODT<0> oo
70 MEM_A_DQ<14> AP61 | sa po14 LPDDR3 76 71 70 MEM_B_DO<14> AV25 | sp po14 LPDDR3
70 MEM_A_DQ<15> AP60 | sa po15 cass SA_RAS*yRY34 =MEM_A_RAS_L 70 76 71 70 MEM_B_DQ<15> AU25 | s po1s cass SB_RAS*yAM35 =MEM_B_RAS_L 70
70 MEM_A_DO<16> AP58 | sa pQl6 casz SA_WEx[RW34 g =MEM A WE L oo 76 71 70 MEM_B_DO<16> AM29 | sp pol6 casz SB_WERR35 g =MEM B WE L oo o
70 MEM_A_DO<17> ARS8 | 5a po17 caB1 SAJ:AS*OAU“ - =MEM_A_CAS_L oo 0 76 71 70 MEM_B_DO<17> AK29 | s po17 caB1 SBJ:AS*DAM” - =MEM B CAS L oD 70
o MEM A _DQ<18> AM57 | 5a po1s 6 1 70 MEM_B_DQ<18> AL28 | g5 porg
. MEM_A_DQ<19> AK57 | sa po1o casa  SA_Bao| RU35 =MEM_A_BA<0> 7 76 72 70 MEM_B_DQ<19> AK28 | 55 po19 casa  SB_BAO| AL35 =MEM_B_BA<0> 7
70 MEM_A_DQ<20> AL58 | sa po20 cass  sa_Ba1| AV35 =MEM_A_BA<1> 70 76 71 70 MEM_B_DQ<20> AR29 | 53 p20 cass  SB_BA1| AM36 =MEM_B_BA<1> 70
70 MEM_A_DO<21> AK58 | sa po21 cans  SA_paz| AY41 - =MEM A BA<2> oo 76 71 70 MEM_B_DO<21> AN29 | s po21 cans  SB_Ba2| RU49 - =MEM B _BA<2> TS o
7o MEM_A_DQ<22> AR57 | sa p22 76 71 70 MEM_B_DQ<22> AR28 | g3 po22
7 MEM_A_DQ<23> AN57 | sa po23 cams  SA_Mao| AU36 =MEM_A_A<0> 7 67 7 MEM_B_DQ<23> AP28 | 55 po23 cams  SB_MAo| AP40 =MEM_B_A<0> 7
70 MEM_A_DQO<24> AP55 | sa po24 cass  SA_ma1| AY37 =MEM_A_A<1> 70 76 71 70 MEM_B_DQO<24> AN26 | s po24 cass  SB_MA1| BR40 =MEM_B_A<1> 70
70 MEM_A_DQ<25> AR55 | sa_po25 cnes  sa_ma2| BR38 g =MEM A A<2> ommow 76 71 70 MEM_B_DQ<25> AR26 | sp_po25 cnes  sB_ma2| BP42 g =MEM B A<2> &mm o
70 MEM A DQO<26> AM54 | sa po26 rsvp1  SA_MA3| AP36 =MEM_A A<3> 70 76 71 70 MEM _B_DOQO<26> AR25 | sp_po26 rsvp3  SB_MA3| AR42 =MEM_B_A<3> 70
70 MEM_A_DQ<27> AK54 | sa_po27 rsvo2  SA_ma4| BU39 =MEM_A A<4> 70 76 71 70 MEM_B_DQ<27> AP25 | sp po27 rsvoa  SB_ma4| BR45 =MEM_B_A<4> 70
70 MEM_A_DQ<28> AL55 | sa_po2s cano  SA_MA5| BR36 =MEM_A_A<5> 70 76 71 70 MEM_B_DQ<28> 2K26 | sp_po28 cano  SB_MAS| AP45 =MEM_B_A<5> 70
70 MEM_A_DQ<29> AK55 | sa_po29 canz  SA_mag| AV40 =MEM_A A<6> 70 76 71 70 MEM_B_DQ<29> AM26 | sp po29 canz  SB_Mag| AW46 =MEM_B_A<6> 70
70 MEM_A_DQ<30> AR54 | sa D030 cans  SA_MA7| BW39 =MEM_A A<7> 70 76 71 70 MEM_B_DQ<30> BK25 | sp_po30 cans  SB_MA7| BY46 =MEM_B_A<7> 70
70 MEM A DO<31> AN54 | sa po31 cans  SA_Mag| AY39 =MEM_A_ A<8> 70 76 71 70 MEM _B_DO<31> AL25 | sp_po31 cans  SB_MAg| AY47 =MEM_B_A<8> 70
70 MEM_A_DQ<32> AY58 | sa_po32 cant  SA_Mao| AU40 =MEM_A_ A<9> 70 76 71 70 MEM_B_DQ<32> AY23 | sp po32 cant  SB_Mao| AU46 =MEM_B_A<9> 70
20 MEM_A_DQ<33> AWS58 | sa po33 cnor sa_malo| BP35 g =MEM A A<10>  mm o 76 71 70 MEM_B_DQ<33> AW23 | s po33 cnor sB_malO| BK36 g =MEM B A<10> &m0
70 MEM A DQO<34> AY56 | sa_po34 can7 SA_Mall| AW4L =MEM_A_ A<11> 70 76 71 70 MEM_B_DOQO<34> AY21 | sp po34 can7 SB_MAll| AV47 =MEM _B_A<11> 70
70 MEM_A_DQ<35> AW56 | sa_po3s cans SA_MA12| AU41 =MEM_A A<12> 70 76 71 70 MEM_B_DQ<35> AW21 | sp po3s5 cans SB_MA12| BU47 =MEM_B_A<12> 70
70 MEM_A_DOQ<36> AV58 | sa_po36 caso SA_MA13| AR35 =MEM_A_A<13> 70 76 71 70 MEM_B_DO< AV23 | sp_po36 caso SB_MA13| RK33 =MEM_B_A<13> 70
o MEM_A_DOQ<37> AUSE | sa po37 cano SA_maL4| AV42 —MEM_A_A<14> o o 7o MEM_B_DQ<37> aU23 | g5 po37 cano SB_na1a| BRE6 —MEM_B_A<14> o
. MEM A DQ<38> AV56 | sa po3s cans SAfmlsw_‘M@n 76 72 70 MEM_B_DOQ<38> AV21 | s po3s cans SBﬁmlSM—‘M@W
70 MEM_A_DQ<39> AUS6 | sa_po39 76 71 70 MEM_B_DO< AU21 | s po39
o MEM_A_DOQ<40> AY54 | 5a poao sa_posno| AI61 MEM_A_DOS_N<0> o 76 o 7o MEM_B_DOQ<40> AY19 | 55 poao s8_posNo| AW30 MEM_B_DOS_N<0> o e
o MEM_A_DO<41> AW54 | sa poay sa_pos1| AN62 MEM_A_DOS_N<1> o 76 o 7o MEM_B_DOQ<41> AW19 | gp poay sB_posn1| AV26 MEM_B_DOS_N<1> o e
70 MEM A DQO<42> AY52 SA_DQ42 SA_DQSN2 AM58 MEM A DOS_ N<2> 70 76 76 72 70 MEM B _DQO<42> AY17 SB_DQ42 SB_DQSN2 AN28 MEM B_DQOS_N<2> 70 76
o MEM_A_DQ<43> AW52 | 2 poa3 sa_posna| AM55 MEM_A_DOS_N<3> o e 6 1 0 MEM_B_DQ<43> AW17 | gp poas sB_posn3| AN25 MEM_B_DOQS_N<3> o e
70 MEM A DQO<44> AV54 | ga DQ44 SA_DQSN4 AV57 MEM A DOS N<4> 70 76 76 72 70 MEM B _DQO<44> AV19 | gp DO44 SB_DQSN4| AW22 MEM B_DQOS_N<4> 70 76
70 MEM_A_DQ<45> AU54 SA:DQ45 SA:DQSNS AV53 MEM_A_DQS_N<5> 2o 76 26 11 70 MEM_B_DQ<45> AU19 SB:DQ45 SB:DQSNS AV18 MEM_B_DQS_N<5> 20 76
20 MEM_A DQ<46> AV52 | sa poa6 sa_posne| 2143 g g MEM A DOS_N<6>  emmy o7 76 71 70 MEM_B_DQ<46> AV17 | 55 po46 sB_posne| 2N21 o g MEM B DOS_N<6>  mmm 70 7
0 MEM_A_DQ<47> AUS2 | sa poa7 sa_posw7| 2L48 g g MEM A DOS N<7> 7o 7s 76 72 70 MEM B_DQO<47> AUL7 | s poa7 sB_posw7| 2N18 o g MEM B DOS N<7> pmy 707
70 MEM A DQ<48> AK40 | s po4s 76 72 70 MEM B _DQO<48> AR21 | 5B pp4s
70 MEM_A_DQ<49> AK42 | gp pogo sa_pospol 2762 o g MEM A DOS_P<0>  emry 07 76 71 70 MEM_B_DQ<49> AR22 | 55 po4g sB_pospol V30 o g MEM B DOS_P<0>  mmm 70 7
70 MEM_A_DOQ<50> AM43 | sa poso sa_posp1| BNOL o g MEM A DOS_P<1> D e 76 71 70 MEM_B_DOQ<50> AL21 | sp_pos50 sB_posp1| BW26 o g MEM B DOS_P<1> D
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All Intel recommendations from Intel doc #503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherwise

CPU VCC Decoupling
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NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF
1C1056 |*1C1057 |1C1l058 |1C1l059 |(:1Cl062 |[:1Cl063 (:C1l064 |1Cl065 |1Cl066 [:1C1l067 |[1C1l068 (1C1l069 |1C1l098 |1C1l099 |:1C1l09A
—= IQUF - ——=10UF  —=12PF  ——10UF = ——10UF  ——J0UF  ——12PF ——10UF ——=]0UF ——10UF —=12PF ——I2PF ——]0UF  —— I2PF 10UF
) S 19 S &by S 19 S 19 9 5 &8y ) 9y 9y g8y g8y 9 g8y 29°
X6s X6s COG-CERM X6s X6s X6s COG-CERM X6s 2 xes 2 xes 2 COG-CERM 2 COG-CERM 2 xes 2 COG-CERM 2 xes
0462 0462 0462 0462 0462 0462 0462 0402 0462 0462 0462 0462 0462 0462 0462
OMIT TABL
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
1C109B |1C1l09C |[1Cl09D |(1Cl09E |[*Cl09F |[:C1l08A (:C108B |1Cl08C |(1Cl08D |(:Cl08E |[:1C1l08F (1C1l07A |1Cl07B
== IQUF  —=12PF  —=10UF ——12PF —=]0UF ——12PF ——12PF ——10UF ——=]0UF —=10UF ——12PF ——10UF —— 12PF
-39 ~ 28, -39 ~ 28, ~ 19 ~ 28y ~ 28, ~ 39 -39 -39 ~ 28, ~ 19 ~ 28y
X6S COG-CERM X6S COG-CERM X6S COG-CERM COG-CERM X6S X65 X6S COG-CERM X65 COG-CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRITICAL =
L['C103
470UF-0.00450HM
5 298, PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
BOLY-TANT
sM 13850942 18 CAP,CER, 10UF, 20%, 4V, X6S, HRZTL, 0402 CRITICAL c1000,C1004,C1008,C1012,C1018,C1019,C€1020,C1022,C1026,C1034,C1065,C1070,C1074,C105A,C105C,C105D,C104F,C105F

CPU VDDQ DECOUPLING

Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603

e s _=PPVMEMIO_ S0_CPU Apple implementation : 2x 2.2uF 0402, 6x 10uF 0402 CPU VCC D l L

1C1040 (1C1041 |:Cl042 (1C1043
2.2UF —— 2.2UF ——2.2UF 2.2UF
2%y T 8%¢ T 8%v 29%y Added 2 extra 2.2uF per Harris Beach v0.9 schematic
2 CERM 2 CERM 2 CERM 2 CERM
402-LF 402-LF 402-LF 402-LF
J__ NOTE: 38X capacitors are STUFFED and have been changed to 12pF for Noise Floor Reasons (Radar # 17754026).
1C1050 (*C1l051 |1 C1l052 |1Cl1l053 |1Cl054 (1C1055 |1C1l079 [+C1080
10UF —— JQUF 10UF 10UF 10UF 10UF 12PF 12PF
S 20, S 03, ~ 2%, ~ 2%, - 203, - 2%, 3k, 3k,
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R 2 NP0Q-COG 2 NPO-COG
OD%%")I‘Z_%‘ABLE a0z OD%%")I‘Z_%‘ABL a0z OD%%")I‘Z_%‘ABL oa0e-t 020t 0201 ISYNC MASTER=J41 SYNC_DATE=10/23/2017
OMIT TABLE OMIT TABLE OMIT TABLE .
- - J__ CPU Decoupling
NO STUFF d} Apple Inc. 051-1573 D
Lerogo leroe 2 00
,__; %3% 20 1x Bulk nostuff, Harris Beach has 2x nostuff N OTICE OF DRODRIDTARY DRODERTT.
CASE-p2-su | CASE-B2-su BHOPRIETARY PROPRRNY OF APPLE INC.~ "Io dvtl
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION T To MATWTATN THIS DOCOMEND TN CONPIDENCE 10 OF 120
1 13850801 6 CAP,CER, 10UF, 208 6.3V, HRZTL, 0402 CRITICAL €1050,C1051,C1052,C1053,C1054,C1055 IIL Non 10 R O v egn In IN WHOLE OR PART
- BOM_COST_GROUP=CPU | 1V ALL RIGHTS RESERVED 10 OF 82
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PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
s =PP3V3 S5 PCH_VCCDSW

NO STUFF
C1200

.3V
CERM
02

BYPASS=U0500.AH10: :6.35mm

|—| ikl

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
s 14 s =PP3V3 SUS PCH_ VCC_ SPI

NO STUFF
C12021L

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
P3V3_SUS_PCH_VCCSUS_GPIO

C1204:

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

1
6.
CE:
4
BYPASS=U0500.AH11: :6.35mm
PCH VCCSDIO BYPASS
(PCH 3.3V/1.8V SDIO PWR)
68 40 s —=PP3V3R1V8 SO0_PCH_VCCSDIO
C12081:
1UF
19%
6.3V ,
CERM
402
BYPASS=U0500.U8::6.35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)
63175 =PP3V3R1V5_ SOSW_PCH_VCCSUSHDA

C1210 1

103
CE§M 2

402
BYPASS=U0500.AH14: 6. 35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPIO/LPC PWR)
s s =PP3V3_S0_PCH_VCC3_3_GPIO

PCH VCC3_3 BYPASS
(PCH 3.3V THERMAL PWR)
6o =PP3V3_S0_PCH_VCCTS

s =PP1V05_S0_PCH PLLFILTERS

??mA Max

s =PP1V05_SO0SW_PCH VCCPLL_HSIO

83mA Max

PART NUMBER

QTY DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

138s0801

1 CAP,CER, 10UF,20%, 6.3V, HRZTL, 0402 Cl1l262

CRITICAL

Wildcat Point-LP current estimates from Wildcat Point-LP PCH EDS,

as well as from clarification email, from Srini, dated 9/10/2012 2:1lpm.

Doc# 515621, Rev. 0.9

PCH VCCASW BYPASS

(PCH 1.05V ME CORE PWR)
s s =PP1VO5_SOM_PCH_VCCASW

BYPASS=U0500.
B

PCH VCC BYPASS
(PCH 1.05V CORE PWR)
e s =PP1V05_SO_PCH

NO STUFF

TPASSU05 00 AES' 16 35mm

vcc

BYPASS=U0500.J11::12.

PCH VCCHSIO BYPASS

Q
o
N
U

(=

o
o N

H
S
et g

BYPASS=U0500.J11::6.35
BYPASS:

(PCH 1.05V PCIe/SATA/USB3 PWR)

e s =PP1V05_SOSW_PCH_VCCHSIO

BYPASS=U0500.K9:
B

C12601| C1261: JiC1262
gE = = ——Jau
5195 I 5195 ~ 203,
CERM CERM CERM-X5R
402 402 0402-1
Smm OMIT TABLE
BYP] =1 o

1 ;1%6
M%%F CRITICAL
NO STUFF

1,1280
2.2UH-240MA-0.2210HM

CRITICAL
L1270
R1270 2.2UH-240MA-0.2210HM
oy SNmEs R0 os03 s
MESLE e Cl1l2701 C12711 1C1272
0 47UF 47UF — L 1U
22% 22% - is%
vV vV v
x6s 2 X6S 2 2 X5R
0805 0805 402
BYPASS=00500.220+
BYPASSL00500.20¢
BYPASSLUDs00- A0t e 3smm L
CRITICAL
L1275 (PCH 1.05V VCCCLK PWR)
R1275 2.2UH-240MA-0.2210HM
1A\ 2 PP1V05_S0_PCH _vec_1cc R LYY Y L2, MIN-RECE-—WIDT
llslsw 15 TH .2 M.M 0603 VOLTAGE=T.05V
MESLF VOLTAGEST. 05V Cl2751 C12761? 1C1277
47UF F 10F
22%
R1280
N PUPASOTUOS00- 184 LA e 10712
—LAAN 36 e e ssmn L

PCH OPI VCCAPLL FILTER/BYPASS
(PCH 1.05V OPI PLL PWR)
PP1V05 SO PCH_VCCAPLI,_OPTI 5

® IN"] NECKWIDTH— . 57mA Max
0603 VOLTAGEST- 057
NO STUFF | NO STUFF
C12801 C1281: 1C1282
47UF 47UF —— ——
20% 208 —/— —— 18%
v v, 5 19y
CERM-X5R CERM-X5R X5R
0805-1 0805-1 432
BYPASS=U0500.AR21: 12
BYPASSSU0500.AR21+ £ 12 . Tmm
BYPASSU0500+ AREL: ¢

35mm L

CRITICAL

L1290
2.2UH-240MA-0.2210HM
1 {“Y*1’Y’\ 2 MIN LINE

474 47UF —— —— 1UF
203 208 —— — 5

v 5 v 5 Loy

X6s CERM-X5R XOR
0805 0805-1 402

BYPASS=U0500.B11::12.
BYPASSLU0500.B11::12.
BYPASSLU0300. 511+ 6. 35mm_L_

CRITICAL

L1295
2.2UH-240MA-(.2210HM
1 L2 MIN-NECK W

MIN_] NECK‘WIDTH:

0603 ' NO STUFE VOLTAGE=
C12991 Cl291: 1Cl1292

PCH VCCSATA3PLL FILTER/BYPASS
(PCH 1.05V SATA3 PLL PWR)
PP1V0O5 SO0SW _PCH VCCSATA3PLL ;..

DTH=0.2 MM
.075 MM 42mA Max

.05V

PCH VCCUSB3PLL FILTER/BYPASS

(PCH 1.05V USB3 PLL PWR)
PP1V0O5_SOSW PCH VCCUSB3PLL ;.

41mA Max

0603 VOLTAGE=T- 05V
C12951 1Cl1297
47UF —— 1UF
295 189
X658 XSR
0865 432

BYPASS=U0500.B18::12.7mm

BYPASS=U0500.B18::6.

PCH VCCACLKPLL FILTER/BYPASS

(PCH 1.05V ACLK PLL PWR)

PP1V05 S0 PCH VCCACLKPLL
31mA Max

PCH VCCCLK FILTER/BYPASS

PP1VOS5_S0 _PCH_VCC_ICC

PCH VCCIO BYPASS
(PCH 1.05V USB2 PWR)
s =PP1VO5_S0_PCH_VCCIO_USB2

C1264 1
108 —
CE§M 2

02

BYPASS=U0500.AG16::6.35mm

PCH VCCCLK BYPASS
(PCH 1.05V CLK PWR)
s s =PP1VO5_S0_PCH_VCCCLK

Cl266 1 Cl1l267:
1UF 1UF f—
£195 £195
CERM CERM

402 402

BYPASS=U0500.J17::6.35mm
BYPASS=U0500.R21::6.35mm

s 12

SYNC MASTER=J41

SYNC DATE=10/23/2017
—————

PCH Decoupling

(f} 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

BOM_COST_GROUP=CPU | 1V ALL RIGHTS RESERVED

051-1573 D
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68 13 8

=PPVRTC_G3_ PCH

OMIT TABLE

SYNC DATE=12/17/2017
—

051-1573 D

1300° 'R1303 1302° 'R1301 CRITICAL
R R R R
20K 20K 330K 1M 75 17 [I)—BCH_CLK32K RTCX1 25 | rrex1 U0500
5 5 5 5 - 35 BROADWELL-ULT
17200 /20w 17200 /20w PCH_CLK32K_RTCX2 - RTCX2 2G4 GT2
M M M M é%
201, 5201 201, 5 201 PCIe Port assignments: SATA Port assignments:
SYM 5 OF 19
75 |_PCH INTRUDER L - AU6 INTRUDER* SATA_RNO/PERN6_L3 J: PCIE SSD_D2R N<3> 32 71 81
H PCIE_SSD_D2R_P<3>
—— o AY7 | urvrumy SATA_RFO/PERPO 13| g —FCIESSRDIRESI: —————qme , _ s
D Lane Primary HDD/SSD
AV6 I sara_tno/pETNG_1.3| B15 PCIE_SSD_R2D <3> 32 71 81 Y
72 PCH _SRTICRST L - SRTCRST* [ SATA TPO/ 6 3 AL PCIE SSD R2D C P<3>
ATA_TPO/PETP6 L3| “2=2 g PCIE SSD R2D C P<3> fwmaz 71
75 RTC_RESET L - 2U7J rrcrsT*
-y
SATA_RN1/PERN6_L2 Jg PCIE SSD D2R N<2> 32 71 81
H
i - PCIE_SSD_D2R_P<2> an
C131?J2 | 1 %}303 75 BIT CLK R1310 33 LAAA2 75 HDA BIT CLK R - AWS HDA_BCLK/I2S0_SCLK SATA_RP1/PERP6_L2 e SSD L 2 R d: ODD
1/20 20 ane eserved:
1% 1% PLACE_NEAR-U0500.AWS s 127mn 11 SATA_TN1/PETN6_L2 Ai; PCIE SSD R2D C N<2> 32 7181
xsR ? xsm HDA_SYNC R1311 33 ' 2 HDA_SYNC R AV B PCIE_SSD_R2D_C_P<2>
402 402 75 49 QUT] NN\ =T = HDA,SY(DL%‘{_{,%ER"ST%FRM SATA_TP1/PETP6_L2 —_ " gy — PCIE SSD R2D C P<2>  g5ymy 32 71 o1
PLACE_NEAR=U0500.AV11:1.27mm
75 a9 HDA RST L R1312 33 IAAAZ 75 HDA RST R L - AU8 HDA_RST*/I2S_MCLK SATA_RN2/PERN6_L1 J6 PCIE SSD D2R N<1> 3271 @
Oo—=2—== 1720 20
PoACE_NASI00506, AUB : 1 27mn R sata_rp2/pERP6 L1l HO o  pCIR SSDDOR P<l> 0 emmam
75 71 49 HDA_SDINO Y10 |ypp SDIO0/I2S0_RXD H Bl4 SSD Lane 1 Unused
TP HDA SDINL S AUL2 | o enr1/1281 RXD a SATA_TN2/PETN6_L1 PCIE_SSD_R2D <1> 278
& - _ = 2|  sara Tp2/pETPE L1 C15 @  PCIE SSD R2D C p<i> oD 2 1o
11 (1PD) « = -
HDA_SDOUT R1313 33 4 2 s 1, HDA SDOUT R g HDA_SDO/I2S0 TXD g
7o QI AV AVA T v T T hal —(IPD-PLIRSTH) % SATA_RN3/PERN6_LO Fg PCIE SSD D2R N<0> 32 71 81
PLACE_NEAR=U0500.AU11:1.27mm E
- ATA_RP3/PERP6_L - PCIE SSD_D2R_P<0> an
6o _TP_PCH I2S1 TXD :AWIO HDA_DOCK_EN*/I2S1_TXD SATA_RP3/ 6-L0 e ss 0 s d /ss
- - . D Lane econdary HDD/SSD
6o _TP_PCH I2S1 SFRM =AV10 HDA_DOCK_RST*/I2S1_SFRM SATA_TN3/PETN6_LO, c17 - PCIE SSD R2D C N<0> ouD 32 71 st Y
SATA_TP3/PETP6_LO, D17 PCIE SSD R2D C P<0> 32 71 81
65 _TP_PCH I2S1 SCLK - AY8 | 1351 scrk
SATAOGP/GPIO34] Vi XDP_SSD_PCIE3 SEL L 16
U
ATA1GP/GPI XDP_SSD_PCIE2_SEL L
16 [(TMy—XDE_ECH TRST L aBU62 | by rrers S. GP/GPIO35 e 16
-y — SATA2GP/GPIO36! - XDP_SSD_PCIEl SEL L am e
73 16 I XDP_PCH TCK —AAE62 PCH_TCK (1PD) SATA3GP/GPIO37 AC1 P XDP_SSD_PCIEQ_ SEL L Yai BU
- 61 - (IPU) e
AD
TDI
- PCH_TIDT (xru) SATA_IREF) Al2 o PPLV05_SOSW _PCH VCCSATA3PLL 1
TDO - AE61 PCH_TDO
9] 1
AD62 < L1l R1370
TMS . PCH_TMS (1PU) & RSVDL = % NC 3.01K
AL11 K10, 1
NCY——_| RsVD RSVD[ 2= Ne 17200
201
NC)& RSVD 2 “PLACE_NEAR=U0500.C12:2.54mm
Ccl2
ATA_RCOMP) 75 PCH_SATA RCOMP
73 16¢BTy—ECH_JTAGX AE63 | jracx SATA_RCO!
)ﬂ RSVD SATALED* U3 - PCH_SATALED_L 12
OMIT TABLE
CRITICAL
U0500
BROADWELL-ULT
26682
SYM 6 OF 19
6s _TP_PCIE CLK100M ENETSDN C43 | cLkour PCIE NO a xraL24_1n| B25 - PCH_CLK24M_ XTALIN any s
¢s _TP_PCIE CLK100M ENETSDP . C42 | crrour_pCIE PO ) xraL24_out| B25 - PCH_CLK24M XTALOUT oD 1 s
o
71 12 _ENETSD_CLKREQ L U2 | perpcLkrQO* /GPIOLS " PP1V05_S0_PCH VCCACLKPLL 1
X
8171 34 PCIE CLK100M CAMERA N B41 | crrour pCIE N1 8 rsvp| K21 'R1380
A4l i 3 M2 TNC
81 71 34 PCIE CLK100M CAMERA P CLKOUT_PCIE_P1 3] RSVDl__Z ¢ NC 3.01K
1%
/200
33 12 [T)—CAMERA CLKREQ I - Y5 | pcIBCLKRQ1*/GPIO19 ME
201
2 “PLACE_NEAR=U0500.C26:2.54mm
81 71 66 PCIE CLK100M AP N o= ca1 CLKOUT_PCIE_N2 DIFFCLK_BIASREF| c26 PCH DIFFCLK BIASREF
8171 66 OUT} PCIE CLK100M AP P . B42 CLKOUT_PCIE_P2
AD1
AP CLKREQ T
o 12 (IN) - PCIECLKRQ2*/GPI020 restnon C35 PCH TESTLOW C35 R1390 10K AN
B38 rEsTrow_C34 PCH_TESTLOW_C34 R1391 10K AN, 5% /20w wE o 201
6s _TP_PCIE CLK100M FWN 57 CLKOUT_PCIE_N3 restLow AKS PCH TESTLOW AKE R1392 10K AAA St i1/zow  wF 2ol
TP_PCIE CLK100M FWP
69 - CLKOUT_PCIE_P3 — N PCH TESTLOW ALE R1393 10K AAN, s+ 1/zow  mwF 201
N1 St i1/zow  wF 2ol
12 _FW_CLKREQ L - PCIECLKRQ3*/GPIO21
e PCIE CLK100M TBT N Agg CLKOUT_PCIE_N4 crxour_rec_of AN1S LPC_CLK24M SMC R s
B
PCIE_CLK100M_TBT_P LKOUT_PCIE_P4
8171 25 CLKOUT_PCIE_! crrour tec 1| AP15 TP_LPC_CLK24M LPCPLUS
us (IPD-PWROK)
25 12 (T)—LIBT_CLKREQ L PCIECLKRQ4*/GPI022
81 71 32 PCIE CLK100M_SSD_N B37 CLKOUT_PCIE_N5 CLKOUT_ITPXDP_N| B35 TP_ITPXDP CLK100MN 69
o3 PCIE CLK100M SSD P o237 | crrour_pciE_ps cxour rTexpp_p| B35 o T ITPXDP CLKIOOMP
32 12 @_SSD CLKREQ T, - T2 PCIECLKRQ5*/GPIO023
ISYNC MASTER=J41
PCH Audi TA ATA/CLK
=PP3V3_S0_PCH GPIO 13 15 18 26 65 68 C Ud O/J G/s /C
R1375 100K LAAA — - PCH_SATALED L 12 Apple Inc.
5% W T
R1340 100K 1 ENETSD CLKREQ L 12 71 S
NN ez
R1341 100K 1 AN CAMERA_CLKREO_L 12 33 NOTICE OF PROPRIETARY PROPERTY:
20K S+ 1/20w  MF 201
R1342 1 AN N AP_CLKREQ L 12 66 THE INFORMATION CONTAINED HEREIN IS THE
1343 100K 5% 1/20W  MF 201 PROPRIETARY PROPERTY OF APPLE INC.
R 1 /\N\/ FW_CLKREQ T. 12 THE POSESSOR AGREES TO THE FOLLOWING:
R1344 100K 1 AN ov  trzow mME 2°! TBT CLKREQ L 12 25 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
10K 5% 1/20w MF 201 II NOT TO REPRODUCE OR COPY IT
R1345 0 NN PTE SSD CLKREQ T 12 32 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

BOM_COST_GROUP=CPU

IV ALL RIGHTS RESERVED

8

7

2




OMIT_TABLE
CRITICAL
U0500
BROADWELL-ULT
2G#GT2
R1400 kept for debug purposes. SYM 8 oF 19
SYSTEM POWER MANAGEMENT
© > PCH_SUSACK_L & 2K2{ susack+ (zpU) pswyrven| 297 o 5 PCH_DSWVRMEN
75 71 38 17 m%‘lk_mc SYS_RESET* pewrok| AVS - PM_DSW_PWRGD (I > 75
NO STUFF 75 30 17 16 IO PM_PCH_SYS PWROK - AG2 SYS_PWROK (IPD-DeepSx) WAKE*:)AJS - PCIE WAKE_ L Yo BEETRE R1451
LP Isolation 1
SLP_S0# Isolatio R1400 o x> BM_PCH PWROK g AY7 |pey pumox CLkRUN®/GP1032| V5 quyg PM CLKRUNL myusn 100K
=pp PCH_GPI
68 65 26 18 35 12 32 - S0 PCH 128w +» C>—BM_ECH_APWROK o 2B5 | apurox sus_star+/ceroe1| BG4 g TPC PWRDWN L ey %%icw
L 2
j 0201, N PLT RESET L AG7 | prrrsre suscrk/cproe2| AE6 . PM_CLK32K_SUSCLK R ryym, o
1C1l42
%,mpo 75 o1 y—BM_RSMRST L - AW6 | psursT* SLPisS*/GPIOSBAPSP_‘—ME_&_L—@n 38 64 =
$
2 i§§_mm 0 U PCH_SUSWARN_L - AV4 | suswWARN*/SUSPWRDNACK/GPI030 SLPisA*AJGP:)_‘—ME_ﬂ_L—w 13 18 31 37 38 64 66
0201
CRITICAL e BM PWRBTN L g AL7dpumsris (120 stp_sa+pAT4 g PM SLP S3 L DU 15 17 10 35 e 6 7
74LvC1608 ¢ = s s py—SMC_ADAPTER EN g AJ8 |acerespnr/cr1osl stp axpALS o TP PM SLP AL
SOT891 2 (IPD-DeepSx)
PM SLP SO L 4&420_1 36 27 13 PM_BATLOW L AN4 | parrows /GPIOT72 sLp_susxpyAP4 PM_SLP_SUS_L 15 6
25 10 15 COO
\ o8 1 PCH_PM SLP_SO_L - AF3 Jsrp_sox SLP_LAN* D_AM_AJ7 TP_PCH SLP LAN L &
ne
3] s « TP_PCH SLP WLIAN L g AM5 fsip wran+/cpro29
NC
SLP_SO0# can be driven high outside of SO0 OMIT_TABLE
Ul1420 ensures signal will only be high in SO. CRITICAL
U0500
BROADWELL-ULT
2 +éi1‘2
SYM 9 OF 19
7 o ¢oum—EDP_BKLT_PWM @— 28 | Eop_mrrcrn 2 DDPB_CTRLCLK 22 DP_TBTSNKO_DDC_CLK 50
< = DP_TBTSNKO_DDC_DATA D
s 13 @M EDP_BKLEN %ﬁ (PP pETReE) 5 = = = 2
q D =DP_TBTSNK1_DDC_CLK
cé H DDPC_CTRLCLK 69
65 13 @% EDP_VDDEN « (%%PDCP%.%%DT ‘I)‘A D11 =DP TBTSNK1l DDC DATA D
o 1s TBT PWR_REQ_L Ui PIROA*/GPIO7T E
SMC_RUNTIME_SCI_L P
. AUD_IP_PERIPHERAL_DET N4 Eiigzzjzig: 4 poPR_AvKN =3 DE_TBTSNKD AUXCHCN =
nas B —
ne @@—————-O—SSD 00T T rinaos estone a DDPC_AUXN DP_TBTSNK1_AUXCH C N o
pope_auxp| B DP_TBTSNKO_AUXCH_C_P -
e _TP_PCI_PME_L - AD4C PME* (IPU) 3] DDPC_AUXP) A6 —— =DP_T_M®BT K1_AUXCH C_P 6
[
15 goy—ODD_PWR_EN_L & 07 |cpioss
o 12 goum—DP_AUXCH_ISOL_L > E; GPIOS2 oops_nep| C8 o DP_TBTSNKO_HPD am =
ENET LOW_PWR
A SwR BN " w5 zzg:i ooec_nep| A8 o, =DP_TBTSNK1 HPD  ~m.
o -
1 guyAUD_IPHS_SWITCH EN - 4 | crios3 epp_npp| D6 o,  DP_INT HPD am -
=PP3V3_S5_PCH_GPIO .,
=PP3V3 SO0 PCH GPIO 1 15 15 15 26 65 es
R1405 1K . 2 PM_PWRBTN_L
14 10 /V\/\/ 5% 1/20w MF 201 e e
R 10K 1 2 PM_BATLOW_L
R1452 /V\/\/ 5% 1/20w MF 201 e
10K 1 2 PCIE_WAKE_L
1455 /V\/\/ 5% 1/20w MF 201 Rt
R 10K 1 2 PM_CLKRUN_L
/V\/\/ 5% 1/20w MF 201 e
R1460 100K LAAA 2 PM_SLP_S5_L 13 38 64
R1461 100K LAAALR °% 1720w MF 201 py S1p S4_ 1 1316 3 37 36 64 66
R1462 100K 1, \A"2 °t 17200 MF 201 pM gTp S3 T, 1317 18 38 64 66 71
R1463 100K LAANZ 5% 1720w MF 201 py STP SO_L 13 18 30
R1464 100K . 2 °% 1720w MF 201 py gTp SUS L
/V\/\/ 5% 1720w MF 201 et
R1430 100K 2 EDP_BKLT_EN 1 es
R1431 100K 1,\/\/\/““2 5% 1720w MF 201 ppp PANEL _PWR s s
% t/20wwe 201 SYNC MASTER=JA41L SYNC DATE=02/21/2013
R1440 100K LAAAZ TBT_PWR_REQ_L 1326 - -
R1441 10K 1 2 0% 1720w MF 201 gvc RUNTIME_SCI_L 1 a0
R1442 100K 1%2 17200 MF 201 Ayp 7p PERIPHERAL_DET ., o PCH PM/PCI /GFX
R1443 100K LAAAZ 5% 1720W MF 201 Sop BooT 1
5% 1/20W MF 20T 051-1573 | D
R1445 100K LAANA 2 ODD_PWR_EN_L . d} Apple Inc.
R1446 100K LAAAZ 5% 1720W MF 201 pp AyxCH ISOL L 136 ] 8.0.0
R1447 100K 1 5n2 5% 1 zow ME 201 ENET_LOW_PWR - NOTICE OF PROPRIETARY PROPERTY:
R1448 100K 1/\/\/\/2 : - 28: ﬁi 231 AUD_PWR_EN 13 64 THE INFORMATION CONTAINED HEREIN IS THE dvtl
R1449 100K LAAA 2 AUD_IPHS_SWITCH_EN 5 THE POSESSOR AGREES TO THE FOLLOWING:
5 T/20W  MF 20T I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=CPU| 1v ALL RIGHTS RESERVED 13 OF 82
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OMIT TABLE

PCIe Port Assignments: CRITICAL USB Port Assignments:
PCIE_TBT_D2R_N<0> F10 U0500 r aNg USB_EXTA N
81 71 25 @__—__—‘_ PERN5_LO USB2NO 35 74
wn s Om PCIE TBT D2R P<0> o E10 |peres 1o Dhor D0 ny UUT | usbzpo[ B g USB EXTA P omw BEE R (LS/ES/HS)
BGA
Thunderbolt lane 0 e PCIE TBT R2D_C_N<0> €23 | prews_ o svM 11 OF 19 v B EXTE
c22 _MM—®_ ] 66 74
o725 oo PCIE TBT R2D C P<0> o ©22 |pETP5 1O vepapi| AT USB_EXTE D . Ext B (LS/FS/HS)
o 2 PCIE_TBT_D2R_N<1> 8 | perns 11 ARS
w7 2 oy PCIE_TBT D2R_P<1> . E8 | pprps 11 use2nz| ARS B BT | o
Thunderbolt lane 1 - USB2P2| A7° gy USB BT P~~~ ewmyaw BT
underbolt lane R PCIE_TBT R2D_C_N<1> B23 | perNs_r1
5171 25 @%M PETP5_L1 usB2N3| AR10 @=pUSB_IR N D -
uss2p3| AT10 o g, USB TR P oD @ IR
o 71 2 oy PCIE_TBT D2R_N<2> o110 | prrns 12
61 71 25 @w‘ﬂ PERP5_L2 USB2N4AMISU_“i_m_N—® 36 71 74 Trackpad
AL15
Thunderbolt lane 2 R PCIE TBT R2D C N<2> B21 | puons 12 USB2P4 @=pUSB_TPAD P CED 7
O P CIE TBT R2D_C_P<2> c21
81 71 25 @L————C——‘_ PETP5_L2 usB2ns| AM13 TP USB 5N o .
AN13 = Unuse
81 71 25 PCIE_TBT_D2R_N<3> E6 | pERNS 13 USB2P5 @=p TP_USB_ 5P o
PCIE_TBT_D2R_P<3> F6
Thunderbolt lane 3 oo B3 - FERPS.L3 ussane| BP11 o o TP _USB_CAMERAN N
pneERott fane wo PCIE_TBT R2D_C_N<3> 522 | ppons_v3 usp2rg| V1! o g TP USB _CAMERAP Reserved: Camera
wn s g BCIE_TBT_R2D_C_P<3> o 2L | pETPS 13
use2n7| ARL3 TP_USB_SDN .
onemyPCIE AP D2R N g Gl1 |p;ees uss2p7| 2P13 o g TP USB SDP Reserved: SD (HS)
0171 6 [T PCIE_AP_D2R_P F11 | pErp3 Bl L(TPD)
AirPort e PCIE AP R2D C N €29 | pprns g 2 USB3 Port Assignments:
o1 71 66 @%‘330 PETP3 usB3rN1| G20 o, USB3 EXTA D2R N ams
usB3rp1| H20 B3_EXTA D2R P 35 71 74
TP_PCIE_FW_D2RN F13
- ‘TP PCIE_FW_D2RP S P usparn1| €33 B3_EXTA R2D_C_| [ Ext B (85)
2 4 Firews [ —— R vspaTe1[ B34 g USB3 EXTA R2D C P gmy s 71 o
eserved: FireWire «» _TP_PCIE_FW_R2D CN 222 | pETva
o _TP_PCIE FW_R2D CP o-—22° | pETRY use3rN2| B18 o, USB3 EXTB D2R N ames
usesre2| T18 g, USB3 EXTB D2R P cmes v
B3RPCIE_SD_D2R G17
7T e g:BgRFgIE 213 DR g ] PERNI;”S“RN:’ ussaTNz| B33 USB3_EXTB_R2D_C_N rrrmy o 11 1+ Ext B (SS)
SD Card Reader e 2B iR S L L e PERP1/USBIRE3 useate2[ 233 g  USB3_EXTB _R2D_C_P pum e nin
(& Ethernet if combo) 71 s (oum—USB3RPCIE SD_R2D _C N &30 | pETNI /USB3TNS
74 6 (OO} USB3RPCIE_SD_R2D_C_P - C31 | pETP1/USB3TP3
AJ10
81 71 34 PCIE CAMERA D2R N F15 | pprN2 /USB3RNAG USBRBIAS*M .+ PCH USB RBIAS
e DPCIE CAMERA D2R P G15 | perp2/UsB3RPA USBRBIAS 1PLACE7NEAR:UDSDO.AJ)O:Z.SAmm
R1570
Camera o 5 PCIE_CAMERA_R2D_C_N B31 | pprw2/USB3ITNA rsvp| A0 o 22.6
o PCIE_CAMERA_R2D_C_P 231 | perp2/UsBaTed RsvD| AMLO o 1920w
2201
NC %225 | rsvD oco*/cpro4o| AL3 XDP_USB_EXTA_OC_L 1416
NGB | rsvp oc1*/GpTo4 1| ATL XDP_USB_EXTB_OC_L 1
. _PP1V0O5_SO0SW_PCH VCCUSB3PLL ;s PCH_PCIE_RCOMP 227 | pcrg rcomp oc2+/GpToa2| AHZ XDP_USB_EXTC_OC_L 1 =
B27 | pCIE_IREF oc3+*/GP1043[ AV3 XDP_USB EXTD OC L 116
R1500*
3.015
1/20W
MF
B L 2005 OMIT TABLE
PLACE_NEAR=U0500.A27:2.54mn CRITICAL
U0500
BROADWELL-ULT
2C+GT2
BGA
SYM 7 OF 19
LPC_AD<0> R1540 33 1,5p2 LPC_AD_R<0> =g 014 | LADY SMBALERT+/GpIO11| N2 o, PCH SMBALERT L M
LPC_AD<1> R1541 33 1, \A2 > 1720w MF 201 1pc Ap R<1> o= 212 | 12D1 aP2 MBUS PCH CLK
LPC_AD<2> R1542 33 1 2 W ME LPC_AD_R<2> AY12 |00 o SMBCLKF%@“ s
LPC_AD<3> R1543 33 1\ /2 5% I/720W MF 200 4 pc—ap Re3> PEDETIEY PYVH ] SMBDATA SMBUS_PC R
- 5% 1/20wWw MF 201 — -
LPC_FRAME L R1544 33 1 2 LPC_FRAME_R_L AV12 | [ pRaME* SMLOALERT*/GPI060| AL2 WOL_EN o
vV VYV 5% 1/20W MF 201 < g g - -—w
- 18 sunocrk ANL g SMI_PCH_O_CLK &
e @op—SPL_ CLK R~~~ g ™3 lsprcx |7 suuoparal 2Kl g g SMI, PCH O DATA  ~mmyu s
(3P0) ) .
SPI CSO R L Y7 SML1ALERT# pull-up not provided on this
T @RSttt ——— @ ——Q SPEER)Y | supiaverrs/pcHEOT*/GPIO73 AU4 g PCH SMLIALERT L ey page, may be wire-ORed into other signals.
o TP_SPI CS1 L o Y44 sPT_csix eML1CIK GPTO7S| AU3 SML DCH 1 CLK e Otherwise, 100k pull-up to 3.3V SUS required.
¢ | 203 g SML _PCH 1 CLK mym
o TP_SPI_CS2 L AC2{ sp1_cs2x SML1DATA/GPIO74| AH3 SML_PCH_1_DATA s
Rt ——m———( ey B [ — =TS SR —CFD
75 u@M spI_MosT ?
(IPU7IPD)
75 u@ﬂ_lL‘_‘_m SPT_mISO | (1PU/TPD) CL7CLK£“M 6o
120)
5 ugErySPL_T10<2> g Y6 lser 102 E (ru/repy  CL_DATAl P2 o g TP CLINK DATA
)
5 47 14@%‘_‘_1“1 SPT_103 o cL_RsTHRFY g TP _CLINK RESET L .
(TPU) -
=PP3V3_SUS_PCH_GPIO o
=PP3V3_SUS_PCH_VCC_SPI ,,,
- SYNC MASTER=J41 SYNC DATE=10/23/2012
R1580 100K V.V, — o XDP_USB_EXTA_OC_L 14 16 Iﬂﬂﬂ'ﬂﬂ' ]
Q W MF
R1581 100K 1npa72 o2 720 ° °°- XDP_USB_EXTB OC L s PCH PCIe,USB,LPC,SPI,SMBus
R1582 100K LAAN, Bk oL XDP_USB_EXTC_OC_L 14 16
R1583 100K . s F XDP_USB_EXTD_OC_L -
NN\ 55 1770w wF 201 = = — = e Apple Inc. 051-1573 D
R1548 1K LAANA, SPI_I0<2> 147 75 <)
R1549 1K 1 5% 17200 MF 201 gpT T0<3> s 8.0.0
R1590 100K 5% 1/20W MF 201 NOTICE OF PROPRIETARY PROPERTY: T —
1 2 PCH SMBALERT L
RI591 100K 1 \NA/2 5% /20" F 200 yyop gy . 352, JUEORATION, couTATieD BpRery, 16 mee dvel
/\/\/\/ 5 T770W NF 70T 14 71 THE POSESSOR AGREES TO THE FOLLOWING:
J_ I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 120
— II NOT TO REPRODUCE OR COPY IT
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=CPU | 1V ALL RIGHTS RESERVED 14 OF 82
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BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

RAMCFG3:H,RAMCFG2:H,RAMCFG1 :H, RAMCFGO:H

=PP3V3_S0_PCH_GPIO

12 13 15 18 26

65 68

OMIT TABLE
CRITICAL

68

5517 16 8 6

RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H GepIOl12:
R1631! R1636 R1635! R1611 CR: TBT_GO2SX_BIDIR, requires 100k pull-up to SUS
100K 100K 100K 100K RR/FR: DPHDMIMUX_ SEL_TBT, requires 100k pull-up to TBTLC
1/20W 1/20wW 1/20W% 1/20wW
MF MF MF MF
2012 2201 2012 2201
XDP_PCH_GPIO76 Pl
XDP_MLB_RAMCFEFGO ;. 3 15 By e e - ————
XDP_MLB_RAMCFG1 ,; ;4 15 15 16 13¢gryXDP_MLB_RAMCFGO > AU2
XDP_MLB_RAMCFG2 ., 16 1o AM7
XDE MLE RAMCEG3. oo o oo HDMI_TBT MUX_SEL_GPIO12
TP_MEM VDD_SEL_1V5_L * AD6
D1600 16 15 XDP_LPCPLUS_GPIO Y1
o =TBT_GO2SX_BIDIR a K . 1 oy XDP_PCH_GPIO17 - T3
BAT54XV2T1 o 15 qm—SD_RESET_L - 2D5
1o 1615 1 s 1 > SMC_WAKE_SCI_L - 2N5
N s _TPAD_SPI_INT GPIO28_L o 207
R1600

M 315 _TPAD_USB_IF_EN o 23
1/20W AG6

241, o 52 15 (mSSD_PWR_EN -
PCH_TBT_PCIE RESET L - AP1
=+ AL4

= 15 @gm—HDD_PWR_EN -
16 13 XDP_SD _STATE_CHANGE_L ATS
o 15 oU}—SD_PWR_EN - AK4
215 @ TBT_PWR_EN > 2B6
1 12 qm—XDP_JTAG_ISP_TCK > U
1 12 qgm—XDP_JTAG_ISP_TDI o 73
w15 @um—JTAG_TBT TMS_PCH PO

71 36 15 [T TPAD_SPI_INT L L

R1682

1
%0
3
15/20w

2 ME
0201

TPAD_SPI_INT GPIO46_L

15

15 (0T} PCH_HSIO_PWR_EN Y2

15 (OUT} TPAD_SPI_ IF_EN - AT3
> XDP_MLB RAMCFG3 g AH4|
15CED> SPIROM USE_MLB AM4
15 (0T} CAMERA_ PWR_EN_PCH AGS5

s _TPAD_SPI INT GPIO46_L - AG3
15CED XDP_MLB_RAMCFG1 AM3

AM2

UOSOO THERMTRIP*| 39 75 .
BROADWELL-ULT Pull-up/down on chipset support page (depends on TBT controller)
2G36T2 ., ReIns/cprosz| V4 =TBT_CIO_PLUG_EVENT 18 Cactus Ridge: Alias to TBT CIO_PLUG_EVENT, requires pull-down.
Q : A . . B
SYM 10 OF 19 g SERIRO T4 IL,PC SERIR N Redwood Ridge: Alias to TBT CIO_PLUG_EVENT L, requires pull-up (S0).
BMBUSY*/GPIO76 <
2 PCH_OPI_COMP AW15 ;s PCH_OPI_COMP
GPIO8 S} RSvD AF2 PLACE_NEAR=U0500.AW15:2.54mm
LAN_PHY_PWR_CTRL/GPIO12 v ﬁNC 'R1655
RSVD) NC 49.9
GPIO15 (IPD-RSMRST#) 1%
I‘%IFZOW
GPIO16 Gsp10_cs*/Gpros3| RO PCH_GSPIOQ_CS L 15 5201
GPIO17 GSPIO_CLK/GPIO84 L6 PCH_GSPIO_CLK 15
GPI024 ((;;gg()))uso/cpioss N6 PCH_GSPIO_MISO 15 =
GPIO27 (IPD-DeepSx) Gsp10_MosI/GpIoss| L8 PCH_GSPIO_MOST 15
(IPD-PLTRST#)
GPTO28 Gsp11 cs*/Gpros7| R7 TPAD_SPI_CS_L 15 37 7
crroze ese11_crx/ceross| S o, TPAD SPI CLK BT 15 51 75
GPIOS56 G$B3] MISO/GR10BS LA TPAD_SPI_MISO am s s
GPIO57 GSPI_MOSI/GPIOS0 K2 TPAD SPI MOSI oo 5 27 75 __PLT _RESET_L ess FEURCRURH
GPIO58
P varro_rxp/Gprooif Il o AP SOIX WAKE L ams R1671
100K
uarz0_txp/Gr1092{ K3 g HDMITBTMUX FIAG L crmus o 00
GPIO44 - 1/20w
UARTO_RTS*/GP1093| I 2 JTAG_ISP_TDO - ,50
GPI047
UARTO_CTS*/GPI0O94, G1 P AP_RESET L oD <
GPIO48 o=
GPIO49 ol9 UARTLRXD/GPIOOL‘.MH
Al Ay
GPIO50 o+ u;\RMpr/GPIOlL‘.%m
HSIOPC/GPIOT71 UART1_RST*/GPIO2 L‘% 1
GPIO13 UARTLCTS*/GPIosL‘.% 15
cGrrond 12c0_spa/cproal F2 PCH TI2CO_SDA 15
Gprozs 12c0_scr/ceios| E3 g PCH_I2CO_SCL "
GPI045
12¢1_spa/cpros| G4 PCH_TI2C1l_SDA 15
GPI046 - e ——————
I2C1_SCL/GPIO7 Fl PCH_I2C1l_SCL 15
GPI09 e ————————
GPIO10 SDIO_CLK/GPIO64] E3 - TBT POC_RESET L oD 2 Pull-up on TBT page
DEVSLPO0/GPIO33 SDIO;MD/GPIOSS% 15 71 —
SDIO_POWER_EN/GPIO70 (%ﬁopg%gg%)ss D3 g PCH_STRP _TOPBLK_SWP_L Requires connection to SMC via 1K series R
DEVSLP1/GPIO38 SDIO_D1/GPIO67 E4 ENET MEDIA SENSE 15 71
DEVSLP2/GPIO39 SDIO_D2/GPIO68 c3 - LCD_TRO L ames »
SPKR/GPIO81 SDIO_D3/GPIO69 E2 P LCD_PSR_EN oD 15 o
(IPD-PLTRST#) gl

R1639'| R1680" w010y XDP_MLB RAMCFG2 o AM2|
s s » qup-SSD_SR_EN_L -2
201, 201, s oo AP_SOIX WAKE SEL o C4|
SSD_RESET L -2
65 65 26 15 15 13 12 _=PP3V3_SO0_PCH_GPIO CAM _PCIE_RESET L - 5
R1641 1K 1,2 PCH_TCO_TIMER DISABLE -2
W MF
=PP3V3_S5_PCH_GPIO e
=PP3v3_S3RS4_PCH_GPIO o
=PP3Vv3_S3SW_SD_RESET "
=PP3v3_S3 PCH GPIO o
=PP3v3_S3RS0_CAMPWREN 1w
=PP3V3_S0_PCH_GPIO 1213 15 18 26 65 68
=PP3V3 SORTBTLC PCH GPIO
TBTLC for CR, SO0 for RR
R1610 100K 1 2 XDP_PCH_GPIO76 151
NN —ss—T770w WF 20T s e
R1614 100K LAANZ XDP_LPCPLUS_GPIO 15 16
R1615 100K 1 An2 o> 7200 ™7 290 y¥pp pcH_GPIO17 1 16
5 1720W MF 20T
SD_ON_MLB .
R1616 100K 1’\/\/\/2 SD RESET L 1o e R;lleg shosld also be st;ffeddlf
R1617 100K 1’\/\/\,2 5 T720W MF 20T SMC WAKE SCI L o e platform does not use SD car
R1618 100K 1,An72 5% 17200 MF 201 ppap SPT INT L 15 56 7
R1619 100K 1, A\"2 5% 1720w MF 201 ppap ysSB_IF_EN 15 0
R1620 100K 1 A\2 : izgw ME 231 SSD_PWR_EN 15 52 6
W MF
R1622 100K LAAAZ HDD_PWR_EN .
R1623 100K LAAAZ 5% I720W MF 201 ypp SDCONN_STATE_CHANGE_L 4
R1624 100K LAAN 2 5% 1720w MF 201 gp pwrR EN 15 66
R1625 100K LAAAZ 5 17200 MF 20l ppp pwR EN 15 25
R1626 100K LAANZ 5% 17200 MF 201 ypp JTAG ISP _TCK 15 16
R1627 100K LAAN 2 5% 1720w MF 201 wpp gpaAG ISP TDI 15 16
R g%g 100K 1\ A'A"2 :% 123: il zgi JTAG_TBT_TMS_PCH 51
R1 100K 1 2 PCH_HSIO_PWR_EN 156
R1630 100K AN L TPAD_SPI_IF_EN 15
W\/ 5 1720W MF 20T
R1632 100K LAAAZ SPIROM_USE_MLB 15471 STUFFED R1632
R1633 100K LAANZ 5% 17200 MF 201 ~AMERA PWR_EN PCH 15 18
5% 1/20wWw MF 201
R1637 100K LAAA 2 SSD_SR_EN_L 15 32
R1638 100K 1 2 0% 1720 MF 201 aAp 507X WAKE SEL 150
W\/ 5 1720W MF 20T
R1652 10K 1 2 LPC_SERIRO 15 28
1670 N —ss—1770w wF 201 = v
R 100K 1 2 JTAG_ISP_TDO 5
1691 N —ss—1770w wF 201 = = o
R 100K 1 2 BT PWRRST_ L s
N —ss—1770w wF 201 = ST o7
R1693 100K LAAA2 ENET MEDIA_SENSE o
5% 1/20wWw MF 201
R1 100K 1 2 LCD_PSR_E f
693 N sr—r7 o 2CDBSR_EN e

R1694
10K
1750w
MF
201,

o PP3V3_SO_EDP_SW 1

6o 65 26 15 15 13 12 _=PP3V3 SO0 _PCH GPI
s PCH_GSPIO_CS_L R1660 100K LAAA 2 B
s PCH_GSPIO_CLK R1661 100K LAAAZ 5% I1720W MF 201
s PCH_GSPIO_MISO R1662 100K LAAA 2 5% 1/20W MF 201
.» PCH_GSPIO_MOSTI R1663 100K LAAA2 : 123: ﬁ zgi
s 3715 _TPAD_SPI_CS L R1664 47K LAAA2
45 3715 _TPAD_SPI_CLK R1665 47K LAAAZ 5% 17200 MF 201
45 37 15 _TPAD_SPI_MISO R1666 47K LAANZ 58 1/20W MF 201
75 5715 _TPAD_SPI_MOST R1667 47K LAAN2 :% 123: ﬁi zgi
215 AP_SOIX WAKE L R1668 100K 1,,p 2
o 1s HDMITBTMUX FLAG L R1669 100K 1, AA"2 :% i igw MF zgi
W MF
s _PCH_UART1_RXD R1672 100K LAANA 2
s _PCH_UART1_TXD R1673 100K 1 o 5® 17200 MF 201 _—
s PCH_UART1 RTS_L R1674 100K 1 , 5% 1/20W MF 201
s PCH_UART1 CTS_L R1675 100K LAAA2 :% izg: ﬁ; zgi
s PCH_I2CO_SDA R1676 100K 1 2
s PCH_I2CO_SCL R1677 100K LAAAZ : 123: ﬁ zgi
s PCH _I2C1 SDA R1 100K 1 2
s PCH_I2C1_SCL R1679 100K 1 p 5% 1720 MF 201
I\/V\/ 5 1720W MF 20T

p— m— A
SYNC MASTER=J41 SYNC DATE=01/19/201;

PCH GPIO/MISC/LPIO

051-1573 | D
d} Apple Inc.
S 8.0.0
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE dvtl
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM COST GROUP=CPU} IV ALL RIGHTS RESERVED 15 OF 82
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1

Extra BPM Testpoints

s =PP1V05_S0_XDP

Merged (CPU/PCH) Micro2-XDP

68 55 17 15 8 6

=PP1V05_S0_CPU_VCCST

CRITICAL NOTE: This is not the standard XDP pinout. XDP
» « D—XDR_BPM_L<2> 1opy mp1 802 XDP_CONN Use with 921-0133 Adapter Flex to s XDP_CPU TDO _R1810 51 1 pp2
XDP BPM L<3> 256 J1800 support chipset debug. - : ) XDP
7D 2, TP1803 DF40RC-60DP-0.4V s 16 s XDP_CPU_TCK R1813 51 2 1
7 ¢ > XDP_BPM_L<4> ">’ mp1 g0 g IR1830 = —PTACE WEAR=U0500.Ee028mm ~ VV\ ST —T770w mF
TP-P6 150 62 /) 61 . .
. XDP BPM L<5> TDI and TMS are terminated in CPU.
”@———JEETPlSOS D}Zlgrg N +
XDP_BPM_L<6> 402
736 MD—a2E DX _LS0= 1 2] 1
=2, TP1806 o o3
3« (I XDP_BPM_L<7> TP1807 7 B XDP_CPU_PREQ L OBSFN_AQ P 00 Py OBSFN_CO CPU_CFG<17> ame s
TP-P6 7 « —XDP_CPU_PRDY L OBSFN Al =10 0" o= OBSFN_C1 CPU_CFG<16> ane s
8 7
O O
76 CPU_CFG<0> OBSDATA_AQ S 9 OBSDATA_COQ CPU_CFG<8> 673
[mains — G O O — = M
» o —CPU_CFG<1> OBSDATA_ Al o=—10 01 o OBSDATA_C1 CPU_CFG<9> ame e
14 13
O O
s CPU_CFG<2> OBSDATA_ A2 G- 15 i OBSDATA_C2 CPU_CFG<10> 6
[mains — P O O S— = Yasu]
7 CPU_CFG<3> OBSDATA_ A3 G0 17 g OBSDATA_C3 CPU_CFG<11> 6
(e — — =0 O — &= = — <
O O
o (I XDP_BPM_L<0> OBSFN B0 =210 012 omp OBSFN_DOQ CPU_CFG<19> ame s
= ) o =
7« C—XDP_BPM_L<1> OBSFN B1 —s—00 ZZ — OBSFN D1 CPU_CFG<18> ags
O O
7 ¢ (rmy—CPU_CFG<4> OBSDATA_BQ =230 012 omp OBSDATA_DQ CPU_CFG<12> ame s
o CED—CEU, CFG<5> OBSDATA B1 o=——0 012 o= OBSDATA_ D1 CPU_CFG<13> ams
- il 32 31 -
O O
XDP s C—CBU CFG<6> OBSDATA B2 S 00 33 OBSDATA_ D2 CPU_CFG<14> an-
<7> — pbadlEr 35 o - P FG<15> B
s CPU VCCST PWRGD R1800 1K 1 ) ¢ @D—CPU_CFG<7 OBSDATA B3 pEDG 00 > OBSDATA D3 CPU_CFG<15 am:
LACE_NEAR=U0500.C61:2.54mm 5 1720w MF 20T 38| 00 37
XDP s XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 4965 022 o= ITPCLK/HOQK4 NC
25 38 15 PM_PWRBTN_L _R1802 0 2 - — ;s XDP_CPU_PWRBTN_L HOOK1 10 0l o= ITPCLK#/HOOKS NC
PLACE_NEAR=U5000.J3:2.54mm 5 0w WF vCcC_oBS_AB a5 ol vce_oBS_cD XDP
XDP + com—CPU_PWR_DEBUG HOQK2 =90 015 o RESET#/HOQK6 XDP_CPURST_L R1805 1K 1 2 PLT RESET L T
75 50 17 13 oumPM_PCH_SYS_PWROK R1804 o LAAN 2 . o7 s XDP_SYS_PWROK HOOK3 3001 » DBR#/HQOQOK7 XDP_DBRESET L 17 78 BLACE’ NEAR=U0500.AG7:2.54mm
5% 1716W ME-LE 40 59 5 o140 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
= 2| 1
D _SMBUs XDP_SDA SDA P :4 00 :3 - TDO R T I XDP_PCH_TDO ame e e
« —=SMBUS_XDP_SCL SCL - o0 -> TRSTn 2 S
73 16 12 @UM—XDP_PCH_TCK TCK1 - EL D LN TDT XDP_PCH_TDI oD 12 16 7
7316 6 XDP_CPU_TCK TCKO - 8602 TMS XDP_PCH_TMS oD 12 16 7
XDP 89 5 o022 XDP_PRESENT# CRITICAL
1612 PCH_JTAGX R1835 0 2 XDP XDP XDP XDP XDP
= XDP
BEact/ R8r=a1500 %222 mm C%8104 1 R1831 C%SIOO 1 64 /™ 63 1 (5118Ugl 1 (5118UC%6 01840 ~
<1UF —— 3 1K - 1UF —— — 0. — 0. o 0
BT S5 ¥ o 0 T, &° DMN5LO6VK-7 S[ [©
CERME}éX 2 D}IZ}E;" CERME}éX 2 518sS0847 2 (%:ERI\"IJ—XSR 2 (%:EIED‘{I—XSR Sotses ” P
0201 2402 0201 0201 0201 STIGNAL_MODEL=DMN5LO06VK_7 T
a @ XDP_CPU_TDO 167
= J_ = PLACE_NEAR=JI800.51: aan_,w g e

PCH XDP Signals

These signals do not connect to XDP connector in this architecture,
Nets are listed here to show XDP associations and to make clear

via Top-Side Probe.

what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug.

PCH/XDP Signals

Non-XDP Signals

only accessible

XDP_CPU_PRESENT L

15 15¢gryXDP_MLB_RAMCFGO I TP1870
-P6
.« @y XDP_USB_EXTA_OC_L RE-BRSE=TRUE IeF USB_EXTA_OC_L am -
“ XDP_USB_EXTB_OC_L _ — USB_EXTB_OC_L
@ MAKEiBASE=TRUE -_ @ e
XDP_USB_EXTC_OC_L
14 (OUT) TP,
> TP1873
\ @p—XDP_USB_EXTD_OC_L > TP1874
TP-P6
s XDP_SD TATE_CHANGE_L — SDCONN_STATE_CHANGE_L s
> < SDCONN_S c NG MAKEiBASE=TRUE -_ @ i
10 12¢gry—XDP_MLB_RAMCFGL .
XDP_MLB_RAMCFG2 e 1876
10 15CET> _MLB_ >
XDP_MLB_RAMCFG3 e P 1877
1915 _MLB_ .
< > TP1878
s TAG_ISP_TCK — TAG_ISP_TCK s
5@ ZDP_J G = c MARE BASE=TRUE -_ J G = c @ ¢
1: oy XDP_SSD_PCIE3 SEL L R1881 1K LAAA 21770 ot
W MF
1K . i 1
1: oy XDP_SSD_PCIE2 SEL L R1882 LAAA2—sr—1rpo—mr—o5r—$ NOTE: Must not short XDP pins together!
12 uy—XDP_SSD_PCIE] SEL L R1883 1K 1anp2 N or
W MF
1: oy XDP_SSD_PCIEO_SEL L R1884 1K LAAA 21770 o1 SSD_PCIE_SEL_L e
W MF
N XDP_LPCPLUS_GPIO — LPCPLUS_GPIO n
D> MAKE_BASE=TRUE _ — <
15 XDP_PCH_GPIO17
am D TP1886
1s¢@ryXDP_PCH_GPIO76 I TP1887
TP-P6
s XDP_JTAG_ISP_TDI — TAG_ISP_TDI s
oD JTRG_1S VAR BASESTRUE = JTAG_1S B

Unused & MLB_RAMCFGx GPIOs have TPs.

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

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

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

NOTE :

SSD_PCIEx_SEL_L straps are connected via 1K to common net.

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

CRITICAL

018%0

-

o

DMN5LO6VK-7 &
SOT563

SIGNAL_MODEL=DMN5LO6VK_7 3

gl 2

S

XDP_CPUPCH_TRST_L -

PLACE_NEAR=J1800.53:28mm

CRITICAL

01843

TTT
D

MAKE_BASE=TRUE
XDP. TRST_L 6

XDP_PCH_TRST_L oo, 1= 16

20T J_

»
]
DMN5LO6YR=7 & *u
. SIGNAL_MODEL=DMN5LO6VK_7
CPU JTAG Isolation a2 e XDP_CPU_TDI oo ¢
PLACE_NEAR=J1800.55:28mm ™ -«
« _=PP5V_S0_XDPJTAGISOL
s _=PP3V3_S5_ XDPJTAGISOL CRITIC*EL .
J 018%2 . .
DMN5LO6YK=7 5[ [0
1
Cc18451 b §310§<45 SIGNAL MODEL=DMNS5LOG6VK_7 ®
0.1UF —— vee 55 [ RT |w XDP_CPU_TMS o
ST uUl845s5 i/20w PLACE_NEAR=J1800.57:28mm [ =
2 L1
X5R-CERM 74LYCLCO7GE 2‘;‘51
=pp1 PCH_JTA
o s 17 [y ALL_SYS_PWRGD 2la 5y v XDP JTAG CPU ISOL L " V05_SUS_PCH_JTAG
- NO STUFF
1 5
NCX—NC¢ NC=2—x NC
2316 12 _PCH_JTAGX R1 1K 2 1
GND = PLACE_NEAR=U0500.AE63:20mm 5% 1/20W MF 201
" XDP
3 16 12 _XDP_PCH_TDO R1890 51 2 ap1
LACE_NEAR=U .AE B mm 5 1720W MF 20T
XDP
= 13 16 12 _XDP_PCH_TDI R1891 51 1
- — “PLACE_NEAR=U0500.AD61:28mm VVV—Ts I720W MF 201
XDP
316 12 _XDP_PCH_TMS R1892 51 2, a1
LACE_NEAR=U0500.AD62:28mm 5% 1/20wWw MF 201
NO STUFF
s 1612 _XDP_PCH_TCK R1896 51 - 1
LACE_NEAR=U .AE B mm 5 1720W MF 20T
NO STUFF
112 XDP_PCH TRST L _R1897 51 2,1
- "PLACE_NEAR=U0500.AU62:28mm 5% 1/20wWw MF 201

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

BOM_COST_GROUP=CPU SUPPORT

e —
SYNC MASTER=WFERRY J43 SYNC

DATE=12/21/201
—

CPU/PCH Merged
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7 6 5

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

Chipset uses 24MHz crystal,

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

PCH Reset Memory VTT Enable Level-Shifter

s _—=PPVBAT G3H SYSCLK
Coin-Cell:

CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(min).
; : VBAT (300-ohm & 10uF RC) e 17 =PP3V3_SO_SB_PM
This looks a little ugly to support No Coin-Cell: 3.42V G3Hot (no RC) o =PP1V2 _S3_MEM VTTPWRCTL
new and old parts. With GreenCLK Rev C —pP3V3 SO MEM VTTPWRCTL
pin 5 must receive S5 power (Stuff R2042) es 15 =PP3V3 S5 SYSCLK L 68
Coin-Cell & G3Hot: 3.42V G3Hot 1
in-Cell Hot: 3. 1 b
Coin-Cell & No G3Hot: 3.3V S5 C1970 1] L TPS51916 I(leak) = +/— lua,
- : 0.1UF
No Coin-Cell: 3.3V S5 S 5% N : _
No bypass necessar igVz U1970 120w Vih(min) = 1.8V
GreenCLK 25MHz Power 1w =PP3V3 S3RS0_SYSCLKGEN yP Y e R XSR-GEEY TARIRLGOTCE 5201 33uW when driven-low
Must be powered if any VDDIO is powered. > CPU MEMVTT PWR EN LSVDDO AN B> MEMVTT PWR EN
E
CAM XTAL Power 5, _=PPVDDIO_S3RS0_CAMCLK ~ Py a Ne thnc
TBT XTAL Power s .=PPVDDIO_ TBTLC CLK _ 0 A = VBAT and +V3.3A are oND
2z a o :
> = internally ORed to b
c19241 €1922: [1C1902 g create VhpRECOUT L
0.1UF —— 0.1UF —— —— 1(§JF U1l900 +V3.3A should be first
v 193 ; N 29%y SLGINB148CY available ~3.3V power L
X5R-CERM X5R-CERM 238, TQEN to reduce VBAT draw. =
CRITICAL —
B 5 11 lyroE_25M A&  32.768k| 12 PCH_CLK32K_RTCX1 12 75 s =PP5V_SO_PCH STRAP
4 CKPLUS_WAIVE=PwrTerm: an_ 6 VIOE 25M B . lR 1 9 2 0
Cc1905 = 14 lvioE_25M C 25m Al % 3 no
190 R1905 Zon SYSCLE CLK25M CAMERA . . PCH ME Disable Strap 190x
2|1 2 SYSCLK_CLK25M_X2 1AAAN 2 gu SYSCLK_CLK25M X2 R o 3lx2 25M_c| 15 SYSCLK_CLK25M_TBT 25 74 STGNAL MODEL—DMNSLOGVK 7 %Jéiow
0201 _l,% 25y CRITICAL 1w NO STUFF - tix1 =PPVRTC_G3_OUT - Q192_0 “ 22
E -~ Y1905 ol 'R1906 vour| 1 g 4 For SB RTC Power DUNSLO6 Y % o SPI_DESCRIPTOR_OVERRIDE_LS5V
NCX5—, - 1M =15
SM-3.2X2.5MM THRM OT56.
G
NCX'T=  25.000MHZ-12PF-20PPM 20w ~—SHB Pap 1C1910 1o =PP3V3RIV5_SOSW_PCH_ HDA %
C1129PQF v omIT 2261 NEE e - %%F ol BT o SPI_DESCRIPTOR_OVERRIDE
=3V b <
1|2 2 SYSCLK_CLK25M X1 2 X5R L1
0201
_Ir,gli NOTE: 30 PPM or better required for RTC accuracy Q1920
= & DMN5LO06YEz
0201 = SIGNAL_MODEL=DMN5LO06VK_7
NC RTC CLK32K RTCX2 — PCH CLK32K_RTCX2 B
PCH 24MHz Crystal MAKE BASESTRUE  NO TESTSTRUE — — — —— ——— — < 12 75
C1915
6.8PF ngl5 . SPI_DESCRIPTOR_OVERRIDE_L 1
1|2 s PCH_CLK24M_XTALOUT R 1 2 PCH_CLK24M_XTALOUT 12 s = .
ERITICAi = Y = = PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
+/ -0 APF . Y1915 1/;2FOW R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM.
& Nex NC 24.000MHZ-20PPM-6PF °°°% M SMC controls strap enable to allow in-field control of strap setting.
NCX C:£§Nc 32&25wmsm1 250w Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.
o . . - ME
caoas
1 I I 2 : PCH_CLK24M_XTALIN gy i 5
Loorpaer VCCST (1.05V S0) PWRGD
T &%
PCH 24MHz Outputs « =PP3V3_S5_CSPWRGD _
T 65 15 16 55 68
LPC_CLK24M_SMC
Rl29227 MAKE_BASE_TRIE ’ C1930:* crrrIcan (R1931
75 12 LPC_CLK24M_SMC_R 1 2 LPC_CLK_SMC oD 0 0.1UF —— 10K
ED__ﬁmﬁjﬁENEEXEKfﬂF_ng . p— Ul1l930 53
1750w 18% 74AUP1G09 1720w
MF X5R-CERM 2 0 SOT891 ey
201 vcc 2
61 38 17 16 ALL_SYS PWRGD 21 v 4 816 73
71 66 6 38 10 1> [Ty BM_SLP_S3 L 1ls
NC ¥—=2Nc
GND
-
PCH PWROK G tion
=PP3V42_G3H_CSPWRGD enera lo = PM_PCH_APWROK »
e BM _PCH PWROK oD 5 75
MARE_BASE-TRUE
. =PP3V3 S0 _SB_PM BYPASS=U1950: : 5SMM
” 1C1950
1 90'%1UF
ss nggg PR p— NO STUFF WF: Do we need this?
1) 0201 R196302 21(:){1960 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
%I%( 201, ;LVCZGO sen/ss0s 1/2§‘§ EZZOW CKPLUS_WAIVE=UNCONNECTED_PINS 19750480 1 XTAL, 25MHZ , 20PPM, 12PF, 3.2X2.5X. 6MM, 85C Y1905
1/20W NO STUFF 8 "soT833 0201 0201
PRSI ALL_SYS_PWRGD 1 1 1 8
A, Ri9s1 v OD ® 1oso)l u EM_SO_PGOOD : JaEigageoeT e R1962 ST STER e SYNC DATE-0173072013
¢ A 1K
. CPU_VR_READY 1 2 CPUVR_PGOOD_R 2| os NO STUFF U1950)3 2 SYS_PWROK_R 1 2 _PM PCH_SYS_PWROK 15 16 38 75 :
i pAST=TROE \ 396 1! 9 N o Chipset Support
ss CPUVR_PGOOD 1720w 4 1720w
o861 100K Eri 051-1573 | D
1/20wW 4 Apple Inc.
-4 JHE CKPLUS_WAIVE=UNCONNECTED_PINS °
2 8.0.0
NOTICE OF PROPRIETARY PROPERTY :
= PROPRIETARY PROPERTY OF APBLE INC.~ "0 dvtl
THg POSESSOR AgREES Tg THE FOLLOWiNG:
75 39 30 27 26 [TD SMC DELAYED PWRGD I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 120
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1v ALL RIGHTS RESERVED 17 OF 82
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7 6

4 3

=PP3V3_S0_RSTBUF

CRITICAL
5 MC74VHC1GO08
SC70-HF

Platform Reset Connections

Scrub for Layout Optimization

Buffered
R2072

GreenCLK 25MHz Power
NO STUFF

R2040 140

=PP3V3_S3_ SYSCLKGEN 1A /\0/\ — =PP3V3_ S3RS0_SYSCLKGEN ., 68 65 26 15 13 12 =PP3V3_S0_PCH_GPIO
1/"20w P PP3V3 SSRS3RSO SYSCLKGEN
MF MIN W
0201 gég;ﬂgCK;WIDTH 0.2 MM
NO STUFF MAKE_BASE=TRUE
R2041 R2015*
. =PP YSCLKGE 1 0 R2041/2 should be stufi_?ed for ) 10(%I§
= GreekCLK A or B depending on S2 rail 1/20W
1/520W 2012
0261 R2042 should be stuffed for GreenCLK C THUNDERBOLT PULL-UP
REDWOOD RIDGE PLUG_EVENT IS ACTIVE-LOW, ALWAYS DRIVEN (PULL-UP)
R2842
= MAKE_BASE
o =PB3V3 S5 SYSCLK 2 v 2 15 @un—=TBT_CIO_ PLUG_EVENT — TRUE TBT_CIO_PLUG_EVENT L am = s
1/520W —
MF
0201

SDCONN_STATE CHANGE Isolation

Redwood Ridge JTAG Isolation

TBTLC can be on when S0 is off, and vice-versa

u20714% o ELT_RST BUF_L LA 2 SMC_LRESET_Lysom, s Isolation ensures no leakage to RR or PCH _—
j 1750w o 10 s =PP3V3_S4_SMC
'R2070 e ) o 2625 _PP3V3_TBTLC
e %%)OK 0201
-0 1720w Q2030 'R2032
T, MF NO STUFF 1;
2} 2201 R2089 DMN5LO6VK-7 ¢ 470K R2061'| [1C2060 R2062
0 b SOT563 1720w 100K & —— ?8'%1UF 5% ow
1 AM_PCIE RE 59 R2031' 5,261 1/23W 2 L0V ) M
470K o 261 402 = 5201
= 1/520w [ , 2 U2060
0361 1/20u > = 74LVC2G07 S0 pull-up on PCH page
o 2012 From RR sorest To PCH
1 @DESE TBT EgIE RESET L_ TBT PCIE RESET gl - 02030 « SMC PME SDCONN »s coy—JTAG_TBT_TDO 1l1a & 16 | JTAG _ISP_TDO gym 1s
= = - — 5]
3950 _SMC_PME_S4 DARK L — DMN5L06¥J§ YA = From PCH 1 cmy—JTAG_TBT_TMS_PCH sloa fp  ovie JTAG_TBT_TMS rom, =5 To RR
To SMC ® SO0 pull-up on PCH page o
=SMC_PME_SDCONN_L al 3] = =~
™ <
« _=PP3V3_S3_SDBUF =
CRITICAL —
UZO%% -
74?8&%9 NOTE: Solution shown is for LPT-LP. Other PCH's may require isolation on TCK
vce and TDI as well for PCH glitch-prevention.
1 SDCONN_STATE_CHANGE_L 4 2 . .
¢ o0 P A 1 NOTE: This reference schematic assumes PCH JTAG GPIOs are only used for
To PCH a b3]_1 Bf L Thunderbolt. If other ASIC JTAG signals are wired into these GPIOs
0 1UF —— Nels different isolation techniques will likely be necessary.
108 T —XNC Multi-router designs also require different circuitry.
CERMOZ3E 2 GND
0201 1 OD-2TAG ISP TCK — JTAG_TBT_TCK oD
MAKE_BASE=T —_—
SBGLED Power State Debug LEDs L SDYONN_STATE_CHANGE RIQ . . _JTAG Tsp EDI —_ JTAG TBT TDI j—
(For development only) = oo _BASE=-TRU
=PP3V3_S5_DBGLEDS R2g94
PP3V3 SS DBGLED . . .
PLACE_SIDE=BOTTOM MINWECKWIDTH 0. 25 M.M
VOLTAGE=3.3V
DBGLED DBGLED DBGLED DBGLED Pin N61 needs a TP for Power to perform iFDIM test
Renaming the pins N61 and P61 to remove automatic diffpari property
R2091' R2092* R2093' R2095*
20K 20K 20K 20K , TP_CPU_RSVD_N61 _____TP CPU RSVDN61
1/20W 1/20W 1/20W 1/20W — MARE_BASE=TRUE
201, 201, 201, 201, , _TP_CPU_RSVD_P61 — TP _CPU RSVDP61
—_— MARE_BASE=TRUE
DBGLED_S5 DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_S0
DBGLED a DBGLED DBGLED DBGLED DBGLED
90 D2091 D2092 D2093 95
N GREEN-56MCD-2 %}@EWEN—SGMCD—ZMA-Z GREEN-56MCD-2MA-2. GREEN-56MCD-2MA-R® ,R8GREEN—-56MCD-2MA-2 .65V
\!LTQH9G SM LTQHI9G-SM LTQHI9G-SM LTQHI9G-SM LTQHI9G-SM
K  PLACE_SIDE=BOTTOM K  PLACE_SIDE=BOTTOM K PLACE_SIDE=BOTTOM K  PLACE_SIDE=BOTTOM PLACE_SIDE=BOTTOM
STLK PART-55 ON STLK PART-STBY ON STLK PART-53 ON STLK PART-S013 ON STLK PART-S0 ON
DBGLED_S4_D DBGLED_S3 D DBGLED_S0I3 D DBGLED_S0_D .
1 RAM Configuration Straps
= Q2090 Q2090 02091 02091 Pullodowns for chindown RAM svetem
DMN5LO06VK—7 ° DMN5LO06VK—7 3 DMN5LO06VK—7 DMN5LO06VK—7 3 uiimdowns Tox chipmdow systems
SOT563 SOT563 SOT563 SOT563 16 15 gum—XDP_MLB_RAMCFGO
ver 3 | ] VER 3 tt ver 3| VER 3 ti =PP3V3_S3RS0_CAMPWREN 16 15 (ogmy XDP_MLB_RAMCFGL
% % o " ‘5 1615 XDP_MLB_RAMCFG2
2[c 7 sfy sl sz 2[c ™ s s[c” sz =PP3V3_S4_CAMPWREN 1615
” RAMCFG1:L | RAMCFGO:L
r— — — — =] R20521 R20531
54 PWR EN . BYPASS—UZO3O3.031|'\;!| 10K 10K
o6 o 30 97 21 PM_SLP_S4_L "“ASS‘”F:%';’“Z‘I Str L /288 /288
71 66 64 38 17 PM_SLP_S3_L TOK 18% nE 201, 201,
X5R-CERM
s om—BM_SLP_SO_L 1238 GERM
201
2 = CRITICAL =
CAMERA_PWR_EN_RC 1 > MGrgVHC1G08 R2£33
BYPASSZU2030+ £ 3] U2030 CAMERA PWR_EN R 1 > CAMERA PWR EN e o
203 1/20m
0. 1 % pu— 3 201 mzau SYNC DATE=10/23/2017
3 ————
X5R- CERM 2 . .
0201 L Project Chipset Support
d} Apple Inc. 051-1573 | D
R2030 o 5 0.0
i oy CAMERA_PWR_EN_PCH VIV bl
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MEM A VREF DQ

CPU-Based Margining

VRef Dividers

Always used, regardless

NOTE: CPU DAC output step sizes:
DDR3  (1.5V) 7.70mV per step
DDR3L (1.35V) 6.99mV per step

of margining option.
LPDDR3 (1.2V) 9 9 ©op

2.??mV per step

oow
R2223 2201
767 I CPU_DIMMA_ VREFDOQ 1 /\}\9\/ 2 PPVREF_S3 MEM VREFDQ A
MIN LINE WIDTH=0.3 mm
1/12%ow PLACE_NEAR=R2221.2:1lmm MIN_NECKR_WIDTH=0.2 mm
M R2222'
8.2K
1%
1C2220 12
—= 04;022UF 2013
2 )%(EEYCERM 1
03201 R2220 L
MEM_VREFDQ_A RC _13AX2 | R2241
Y ? - 2K
1/;2FOW 1 »%LZZDW
R2243 201 2201
67 (I CPU_DIMMB VREFDOQ 1 2 PPVREF_ S3 MEM VREFDQ B
= — MIN LINE WIDTH=0.3 mm =
1/12%ow PLACE_NEAR=R2241.2:1lmm MIN_NECR_WIDTH=0.2 mm
" R2242!
8.2K
1%
1C2240 V2o
—= 04;022UF 2013
2 )%(EEYCERM
03201 R2240 L
MEM_VREFDQ_B_RC _1AAN2Z 4 R2261
Y ? - 2K
I/DZZFOW L ﬁzow
R2263 202 2201

76 7 ID> CPU_DIMM VREFCA 1 A 2 o
- - MIN LINE WIDTH=0.3 mm
L3 PLACE_NEAR=R2261.2:1lmm MIN_NECR_WIDTH=0.2 mm
Wy ) R2262! T
NOTE: CPU has single output for VREFCA. 0201 5§08
VREFCA. Connected to 4 DRAMs. 1/'2%;&“
1C2260 MF
—= 05;022UF 2013
2 25YcERM
03201 R2260
MEM_VREFCA_ RC 1 N2 )
1/70w 1
MF =
201

MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG
DAC Channel: A B (o} (o} D
PCA9557D Pin: 1 2 3 4 5

Nominal value

8.0.0
Margined target: 0.300V - 0.900V (+/- 300mv) 0.337V - 1.013V (+/- 337.5mV) 0.800V - 1.600V (+/- 400mv) 0.972V - 1.714V (+/- 371mv) NOTICE OF PROPRIETARY PROPERTY: T —
THE INFORMATION CONTAINED HEREIN IS THE dvtl
DAC range: 0.000V - 1.199V (0x00 - 0x5D) 0.000V - 1.354V (0x00 - 0x69) 0.000V - 2.397V (0x00 - 0xBA) 0.000V - 2.694V (0x00 - 0xD1) PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
VRef current: +73uA - -73uA (- = sourced) +82uA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uA - -25uA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 22 OF 120
II NOT TO REPRODUCE OR COPY IT
DAC step size: 6.36mvV / step @ output 6.36mvV / step @ output 4.28mV / step @ output 3.53mV / step @ output II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
P P P P P P P P P BOM_COST_GROUP=CPU SUPPORT | 1v aLL RIcaTs RESERVED 19 OF 82

LPDDR3 (1.2V)

0.600V (DAC: 0x2E.5)

NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider
DDR3L assumes TPS51916 supply with 19.6k/57.6k divider

DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V)

0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68)

Isch MASTER=YHARTANTO J44

SYNC _DATE=01/02/2013
————

LPDDR3 VREF Margining

d} Apple Inc.
<]

051-1573 D
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3-1600-32GB
EDFB232A1MA
76 70 24 MEM_A_CAA<0> R2 | cao FBGA poo| P9 =MEM_A_DQ<0> 70 68 23 22 21 20
76 70 20 MEM_A_CAA<1> 2 |ca1 S¥M 1 oF 2 po1| N9 —MEM_A_DO<1> o
76 70 24 MEM A CAA<2> N2 |ca2 Do2| N10 =MEM A DQO<2> 7o
76 70 24 MEM A CAA<3> N3 | ca3 po3| N11 o= =MEM_A_DQ<3> CED
76 70 24 MEM_A_CAA<4> M3 |cas Doa| M8 =MEM A DQ<4> o
e 70 24 MEM_A_CAA<5> F3|cas pos| M9 =MEM_A_ DQ<5> o
76 70 2 MEM_A_CAA<6> E3 | ca6 DQ6| M10 =MEM_A_DO<6> 2o
76 70 24 MEM A CAA<7> E2 |ca7 po7| M11 =MEM_A_DQO<7> 70
e 70 24 MEM_A_CAA<8> D2 | cag pos| F11 =MEM_A_ DQ<8> o
76 70 24 MEM_A_CAA<9> c2 | cag po9| F10 =MEM_A_DQ<9> o
po1o|l F9 =MEM_A_DOQ<10> 70
6 24 7 MEM_A_CKE<0> K3 |ckeo OMIT_TABLE Dpo11| F8 =MEM_A_DQ<11> 70 68 23 22 21 20
o OD—MEM A CKE<1> g  Kilckel CRITICAL po12| E11 =MEM_A DQ<12> 70
pQ13| E10 =MEM_A_DQ<13> 0
76 21 7 (I MEM A CLK_P<0> > I3 |ck_T po14| EQ =MEM A DQO<14> 7o
762 —MEM_A_CLK _N<0> g  J2[ckc po15| D9 =MEM_A_DQ<15> 70
po16| T8 =MEM_A_DQ<16> 0
76 2021 7 MEM A CS L<0> L3 csox po17|_T9 =MEM_A_ DO<17> 2o
76 23 21 7 [I) MEM A _CS _L<1> ' L4: cs1* po1g| T10 =MEM_A_DQ<18> 70
D19} T11 =MEM_A_DQ<19> 0
L8 | pmo DQ20| R8 =MEM_A_DO<20> 70
G8 | pM1 po21| R =MEM_A_ DQ<21> o
P8 | pM2 po22| R10 =MEM_A_DQ<22> 70
= D8 | pM3 DpQ23| R11 =MEM_A_ DQO<23> 70
p24| C11 =MEM_A_DQ<24> 70
7670 20 2 (I)—MEM_A_ODT<0> g I8 |opT po25| €10 =MEM_A_DQ<25> 70
pQ26| C9 =MEM_A_DQ<26> 0
MEM_A_ZQ<0> B3 |z00 po27] 8 =MEM_A DQ<27> o
MEM_A_z0<1> B4 |z01 po2g| B11 =MEM_A_ DQ<28> o
N DQ29| B1O =MEM_A_DQ<29> 0
R232Q}2 VREFCA DQ30| B2 =MEM_A DO<30> 70
1/21% VREFDQ DQ31| B8 =MEM_A_DO<31> 70
i PR
o C2340 Dposo_c| L1l =MEM_A_DQS_N<0> o
0.047UF pps1_c| G11 =MEM_A_ DQS_N<1> 70
6.3% Dpos2_c| P11l =MEM_A_ DQS_N<2> 7o
= 53t Dpos3_c| D11 =MEM_A_DOS_N<3> o
poso_t| L10 =MEM_A_ DOS_P<0> 70 68 23 22 21 20
NU DQs1_t| G10 =MEM_A_DOS_P<1> 70
pos2_t| P10 =MEM_A DQS_P<2> o
pQs3_t| D10 @=p—=MEM_A_DOS_P<3> D
—><§: NC
m[———XNC
FR3_xNe
68 23 22 21 20 _=PP1V2 S3 MEM VDDOQ
1C2300 |*C2301 |*C2302 |*C2303 |1C2304 (+C2305 |(:1C2306 (1C2307 |:
0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF — 10UF —— 10UF
10% -1 10% =T 10% -1 10% -1 10% =T 10% =T 20% -1 20%
16V 16V 10v 10v 10v 10v 35v 35v
2 X5R-CERM 2 XSR-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2
0201 0201 402 402 402 402 0603 0603
o 25 22 21 20 =PP1V2_S3 MEM VDD2
CRITICAL CRITICAL CRITICAL
1C2320 |*1C2321 |1C2322 |1C2323 |1C2324 |[1C2335 |([1C2336 (*1C2337
1UF —— 10U —— 1UF —— 10UF —— 10U —— 12PF —— 12PF 12PF
10% =T 10% — 10% -1 20% -1 20% -1 2% — 2% 2%
, lov , lov , 1ov , 25V , 25V , 50y , 50v , 50v
X5R X5R X5R X5R-CERM X5R-CERM COG-CERM COG-CERM COG-CERM
402 402 402 0603 0603 6402 0402 0402
65 23 22 21 20 =PP1V2_ S3 MEM VDDCA
PLACEMENT TE :
102310 [1C2311 [1C2312 CEMENT_NO
1UF —L 1uF 10U
2 13% T, 13% _:'%3 10uF caps are shared between DRAM.
535 %38 ¥2R3CERM Distribute evenly.
e 23 22 21 20 =PP1V8 S3 MEM o N
CRITICAL CRITICAL
1C2330 |*C2331 |*C2332 |*1C2333 |1C2338 (:1C2339
1UF —— 1UF —— 10UF —— 10UF —— 12PF 12PF
18% T 10% — 20% -1 Zg% -1 g% g%
10V 10V 35v v v
2 x5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 COG-CERM 2 COG-CERM
402 402 0603 0603 0402 0402

1

=PP1V8_S3_ MEM

A3

=PP1V2_S3 MEM_ VDD2

Ad

AS

A6

Al0

u3

U4

us

ue

ulo

A8

=PP1V2_S3 MEM VDDCA

A9

D4

D5

D6

G5

H5

H6

H12

J5

J6

K5

K6

K12

L5

P4

P5

P6

us

u9

F2

=PP1V2_S3_ MEM _ VDDOQ

H3

L2

M2

All

CRITICAL
3

Cl2

E8

E12

G1l2

H8

H9

H11

J9

Jio

K8

K11

L12

N8

N12

R12

Ull

U2300
LPDDR3-1600-32GB
EDFB232A1MA
FBGA
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VDD1
vsS|
OMIT TABLE
CRITICAL

VDD2

vssca)
'vDDCA

VSsQ

'VDDQ

B2

BS

C5

E4

ES5

F5

J12

K2

L6

N4

N5

R4

R5

T2

T3

T4

T5

H2

c3

D3

F4

G3

G4

P3

M4

J4

B6

B12

cé

D12

E6

F6

F12

G6

G9

H10

K10

L9

M6

M12

N6

P12

R6
T6

T12
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LPDDR3 CHANNEL A (32-63)

U2400
LPDDR3-1600-32GB

U2400
LPDDR3-1600-32GB
EDFB232A1MA
FBGA
SYM 2 OF 2

VDD1
vsS|
OMIT TABLE
CRITICAL

VDD2

vssca)
'vDDCA

VSsQ

'VDDQ

B2

BS

C5

E4

ES5

F5

J12

K2

L6

N4

N5

R4

R5

T2

T3

T4

T5

H2

c3

D3

F4

G3

G4

P3

M4

J4

B6

B12

cé

D12

E6

F6

F12

G6

G9

H10

K10

L9

M6

M12

N6

P12

R6
T6

T12

EDFB232A1MA
76 70 24 MEM A CAB<0> R2 | ca0 FBGA poo| P2 =MEM_A_DQ<32> 70 68 23 22 21 20 _=PP1V8 S3 MEM A3
6 70 24 MEM_A_CAB<1> P2 |ca1 SYM 1 OF 2 po1| N9 =MEM_A_DQ<33> 0 a4
76 70 24 MEM_A_CAB<2> N2 fca2 po2| N10 =MEM_A_DO<34> 0 as
76 70 20 [T MEM A CAB<3> > N3 |ca3 Do3| N11 =MEM A DQ<35> o A6
6 70 24 MEM_A_CAB<4> M3 | cag Dpoal M8 =MEM_A_DQ<36> N al0
76 70 24 MEM_A_CAB<5> F3 |cas pos| M9 =MEM A DQ<37> o U3
76 70 24 MEM_A_CAB<6> E3 [ca6 Do6| M10 =MEM_A_DO<38> 70 U4
76 70 24 MEM_A_CAB<7> E2 [ca7 po7| M11 =MEM A DQ<39> 2 U5
76 70 24 MEM A CAB<8> D2 |cas pos| F11 =MEM_A_ DQO<40> 70 U6
76 70 24 MEM_A_CAB<9> c2 |cag po9| F10 =MEM_A_ DQ<41> 7 U10
po1o| F2 =MEM_A_DQ<42> o
76 24 7 MEM A CKE<2> X3 |ckeo OMIT TABLE po11| F8 =MEM_A_DQ<43> 70 68 23 22 21 20 _=PP1V2 S3 MEM VDD2 A8
e p—MEM A CKE<3> o = Kilcker CRITICAL  po1z| ELL =MEM_A_ DO<44> 2o A9
po13| E10 =MEM_A_DQ<45> o D4
76207 (y—MEM_A CLK P<1> _  J3lck.T po14| EQ =MEM_A_DO<46> 70 D5
727 @—MEM_A_CLK N<1> _g 32 |cx ¢ po15| D9 =MEM_A_DQ<47> o D6
B po16| T8 =MEM A DQ<48> o G5
76 24 20 7 MEM_A_CS_L<0> L3{cso* DQ17[ T9 =MEM_A_ DO<49> 70 H5
76 24 20 7 (TN MEM A _CS_L<1> " Lilcsix po1g| T10 =MEM_A_DOQ<50> 70 H6
po1g| T11 =MEM_A_DQ<51> o H12
L8 | pmo Do20| R8 =MEM_A_DO<52> 70 J5
G8 | pM1 po21| R =MEM_A_ DQ<53> 7o J6
P8 | pM2 pQ22| R10 =MEM_A_ DQ<54> 7o X5
= D8 | pM3 DpQ23| R11 =MEM A DQ<55> 7o K6
po24| C11 =MEM_A_DQ<56> o K12
76 70 20 20 [y MEM_A_ODT<0> . 38 | opr po2s| €10 =MEM_A DQ<57> o L5
po26| €2 =MEM_A_DQ<58> o Pa
MEM A ZQ<2> B3 | 700 poz27] €8 =MEM A DQ<59> o PS5
MEM_A_ZOQ<3> B4 | zo1 Do28g| B11 =MEM_A_DO<60> 70 P6
N po29| B10 =MEM_A_DQ<61> o us
R242qlg VREFCA po30[ B9 =MEM A DQ<62> o U9
/20w VREFDQ po31| B8 =MEM_A_DO<63> o
201 60 23 22 21 20 =PP1V2_S3_MEM_VDDCA o F2
2 Cc2440 poso_c| L11 =MEM_A_DQOS_N<4> 70 G2
0.047UF DOs1_c| G11 =MEM_A_ DQS_N<5> 7o H3
6:3% pos2_c| P11 =MEM_A_DOS_N<6> 70 1.2
= 138 pos3_c| D11 @=p=MEM _A_DOS_N<7> ~m M2
Doso_t| L10 =MEM_A_DOS_P<4> 70 6 23 22 21 20 =PP1V2_S3_MEM_VDDQ A1l
NU DQSl:T G10 =MEM_A_ DOS_P<5> 70 c12
pos2_T| P10 =MEM A DQS_P<6> 7o ES
DpOs3_t| D10 @=p=MEM _A_DOS_P<7> ~mm . E12
G12
C4 o ne H8
NC[ e HY
L)(NC H11
J9
J10
68 23 22 21 20 _=PP1V2 S3 MEM VDDO . K8
K11
Jic2400 1C2401 (1C2402 (:1C2403 |:1C2404 |1C2405 (r+C2406 JiC2407 L12
0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 10UF 10UF N8
—I' 18y T, 18 T, i8v T, 1% T, 1% T, 1% T, 3% T, 3% Ni2
2 X5R-CERM 2 XSR-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM
0201 0201 402 402 402 402 0603 0603 R12
ull
68 23 22 21 20 _=PP1V2 S3 MEM VDD2 . =
l CRITICAL CRITICAL CRITICAL
1C2420 (1C2421 |1C2422 |[1C2423 |1C2424 |*1C2434 |[1C2435 |[1C2436
1UF —— 10U —— 1UF —— 10UF —— 10UF —— 12PF —— 12PF 12PF
—I; 19 T I 1% T T T, &y &by ~ gy
X5R X5R X5R X5R-CERM X5R-CERM COG-CERM COG-CERM COG-CERM
402 402 402 0603 0603 0402 0402 0402
66 23 22 21 20 =PP1V2_S3 MEM VDDCA =
Jic2410 1 c2411Jic2412 PLACEMENT_NOTE:
1UF —— 1UF 10U:
'T;i% T, 18 T, 3% 10uF caps are shared between DRAM.
535 535 ¥2R3CERM Distribute evenly.
e 23 22 21 20 =PP1V8_S3_MEM o =
l lCRITICAL
1C2430 |*1C2431 |1C2432 |1C2433 |1C2437
1UF —— 1UF —— 10UF —— 10UF 12PF
—I; i T T i) T 8hy
X5R X5R X5R-CERM X5R-CERM COG-CERM
402 402 3 3 0402
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LPDDR3 CHANNEL B (0-31)

U2500
LPDDR3-1600-32GB

U2500
LPDDR3-1600-32GB
EDFB232A1MA
FBGA
SYM 2 OF 2

B2
BS
C5
E4
ES5
F5
J12
K2
L6

(VDD 1

N4
N5
R4
R5
T2
T3
T4
T5
H2

OMIT TABLE
CRITICAL

[VDD2
c3
D3
F4
G3
G4
P3
M4
J4

VSSCA|

B6
B12
cé
D12
E6
F6
F12
G6
G9
H10
K10
L9
M6
M12
N6
P12
R6
T6
T12

[VDDCA

VSSsQ

'VDDQ

EDFB232A1MA
e 70 2 MEM_B_CAA<0> R2 | cao FBGA poo| P2 =MEM_B_DQ<0> o 6o 23 22 21 20 _=PP1V8_S3_MEM a3
6 70 24 MEM_B_CAA<1> P2 |ca1 SYM 1 OF 2 po1| N9 =MEM_B_DQ<1> 0 a4
76 70 24 MEM_B_CAA<2> N2 fca2 po2| N10 =MEM_B_DQ<2> 0 as
76 70 24 MEM B_CAA<3> N3 |ca3 Do3| N11 =MEM B DQ<3> 7o 26
e 70 24 MEM B_CAA<4> M3 | cag Dpoal M8 =MEM_B_DQ<4> o al0
e 70 24 MEM_B_CAA<5> F3|cas Dos| M9 =MEM B _DOQO<5> o u3
76 70 20 MEM_B_CAA<6> 53 | cag Q6| M10 =MEM_B_DQ<6> 2o us
76 70 24 MEM B_CAA<7> E2 |ca7 po7| M11 =MEM_B_DQO<7> 70 us
e 70 24 MEM_B_CAA<8> D2 |cag pos| F11 =MEM B _DQ<8> o U6
76 70 24 MEM_B_CAA<9> c2|cag pQo| F10 =MEM_B_DQ<9> 20 U10
po1o| F9 =MEM_B_DQ<10> 0 ]
624 MEM_B_CKE<0> K3 |ckgo OMIT TABLE po1l1i| F8 =MEM B _DOQO<11> o 4o 22 22 21 20 _=PP1V2_S3 MEM VDD2 a8
720 7 —MEM_B_CKE<1> - K4 |cke1 CRITICAL po12| E11 =MEM_B_DQ<12> 20 a9
po13| E10 =MEM_B_DQ<13> o D4
76 24 7 MEM B_CLK_P<0> I3 |ck T po14| EQ =MEM B DQO<14> 7o D5
7201 (D) MEM_B_CLK_N<0> e 32 |cx ¢ po1s| D2 =MEM B DO<15> o D6
B po16| T8 =MEM B _DOQO<16> o G5
16 20237 MEM B CS L<0> L3 csox po17|_T9 =MEM B DQ<17> 70 H5
76 2025 0 (o MEM_B_CS_L<1> e L4 cs1x po1s| T10 =MEM B _DQ<18> o H6
D19} T11 =MEM_B_DQ<19> 0 A1z
L8 | pmo Do20| R8 =MEM_B_DO0<20> 70 J5
G8 | pM1 po21| R =MEM_B_DQ<21> o J6
P8 | pM2 pg22| R10 =MEM_B_DQ<22> o K5
= D8 | pM3 DpQ23| R11 =MEM_B_DQ<23> 70 K6
po24| C11 =MEM_B_DQ<24> 70 K12
76 70 24 23 @M‘—Js opT pQ25| €10 =MEM B DQ<25> 2 L5
po26[ C2 =MEM_B_DQO<26> 70 P4
MEM B_Z0<0> B3 | z00 Do27| C8 =MEM_B_DQO<27> 70 P5
MEM_B_ZOQO<1> B4 | zo1 Do28g| B11 =MEM_B_DO<28> 70 P6
1 DQ29| B10O =MEM_B_DQ<29> 70 us8
R25204c3) VREFCA po30[ B9 =MEM_B_DQO<30> 70 u9
1% VREFDQ DQ31| B8 =MEM_B_DO<31> 70
12 6o 25 22 21 20 =PP1V2_S3 MEM VDDCA , F2
201, 2540 poso_c| L11 =MEM_B_DQS_N<0> . G2
0.047UF pos1_c| 611 =MEM_B_DOQS_N<1> o 1
6:3% pos2_c| P11 =MEM_B_DOS_N<2> 70 2
= 3R pos3_c| D11 @=p_ =MEM_B_DOS_N<3> M2
Doso_t| L10 =MEM_B_DQS_P<0> 70 68 23 22 21 20 _=PP1V2 S3 MEM VDDO All
NU pos1_T| G10 =MEM B _DQS P<1> o c12
pos2_t| P10 >—> =MEM_B_DQS_P<2> CED E8
Dpos3_t| D10 @=e=VMEM_B_DOS_P<3> S, E12
G12
c4_ o nc HS
NC[ e HY
R3S NG H11
J9
J10
68 23 22 21 20 _=PP1V2 S3 MEM VDDO . Py
K11
Jiczsoo 1c2501 |1C2502 [1C2503 |1C2504 |1C2505 [1C2506 JiC25°7 112
0.1UF —— 0.1UF —— 1lUF —— 1UF —— 1UF —— 1UF —— 10UF 10UF N8
T WO TR T T TR TR L
2 X5R-CERM 2 XSR-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM
0201 1 402 402 402 402 603 0603 R12
U1l
68 23 22 21 20 _=PP1V2 S3 MEM VDD2 . =
l CRITICAL CRITICALl CRITICAL
1C2520 1C2521 |1C2522 1C2523 1C2524 1C2534 1C2535 1C2536
1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 12PF —— 12PF 12PF
—I; 1% T TR T T 7 2y o S .
X5R X5R X5R X5R-CERM X5R-CERM COG-CERM COG-CERM COG-CERM
402 402 402 0603 0603 0402 0402 0402
66 23 22 21 20 =PP1V2_S3 MEM VDDCA =
JiCZSlO 1c2511Jic2512 PLACEMENT_NOTE:
1UF —— 1UF 10UF
2 8% T, 8% T, 3% 10uF caps are shared between DRAM.
T %38 %38 ¥2R3CERM Distribute evenly.
60 23 22 21 20 =PP1V8_S3 MEM . R
l lCRITICAL
1C2530 ([1C2531 |1C2532 |1C2533 |:1C2537
1UF —— 1UF —— 10UF —— 10UF 12PF
T 18y T, 18% T, 3% T, 38 T g8y
2 x5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 COG-CERM
402 402 3 3 0402
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3-1600-32GB
EDFB232A1MA
76 70 24 MEM_B_CAB<0> R2 | cao0 FBGA poo| B2 =MEM_B_DQ<32> 70 68 23 22 21 20
76 70 24 MEM_B_CAB<1> P2 |ca1 SYM 1 OF 2 po1| N9 =MEM_B_DO<33> 0
76 70 24 MEM B_CAB<2> N2 | ca2 po2| N10 =MEM_B_DQ<34> 70
76 70 24 MEM B_CAB<3> N3 | ca3 po3| N11 =MEM_B_DQ<35> 70
76 70 24 MEM B_CAB<4> M3 |cas Dpoal M8 =MEM_B_DQ<36> 70
76 70 24 MEM B_CAB<5> F3 |cas Dpos5| M9 =MEM_B_DQ<37> 70
76 70 24 MEM_B_CAB<6> E3 |ca6 DQ6| M10 =MEM_B_DQ<38> o
76 70 24 MEM_B_CAB<7> E2 [ca7 po7[ M11 =MEM_B_DQ<39> 7o
e 70 24 MEM_B_CAB<8> D2 | cag pos| F11 =MEM_B_DQ<40> o
76 70 24 MEM_B_CAB<9> c2 |cag po9| F10 =MEM_B_DQ<41> 7
po1o| F9 =MEM_B_DQ<42> 2
6 24 7 MEM_B_CKE<2> K3 |ckeo OMIT_TABLE Dpo11| F8 =MEM_B_DO<43> 70 66 23 22 21 20
o OD—MEM B _CKE<3> g  Kilckel CRITICAL po12| E11 =MEM_B_DQ<44> 7
pQ13| E10 =MEM_B_DQ<45> 0
e 2 a MEM_B_CLK_P<1> 33 |cx T po1a| E9 =MEM_B_DQ<46> o
76 21 7 I MEM B_CLK_N<1> > J2|cr_c po1s| D9 =MEM_B_DQO<47> 70
po16| T8 =MEM_B_DQ<48> 0
76 2022 7 MEM B _CS L<0> L3 csox po17|_T9 =MEM_B DQ<49> 2o
76 21 22 7 [I) MEM B_CS L<1> ' L4: cs1* po1g| T10 =MEM_B_DQ<50> 70
po19| T11 =MEM_B_DQ<51> 2
L8 | pmo DQ20| R8 =MEM_B_DO<52> 70
G8 [ pM1 Dpo21| RY =MEM B DQ<53> o
P8 | pM2 pQ22| R10 =MEM_B_DQ<54> o
= D8 | pM3 Do23| R11 =MEM_B_DQ<55> 7o
po24| C11 =MEM_B_DOQ<56> 70
7670 21 22 (I)—MEM_B_ODT<0> g I8 |opT po25| C10 =MEM_B_DO<57> 70
poz6| €9 =MEM_B_DQ<58> 70
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0.1U0F | | 33 cthm TBT_A_CONFIG1_BUF Pl 10K 10K
= 2 PA_CONFIG1/CIO_0_LSEO PB_CONFIG1/CTO_2_LSEO| D3 TBT_B_CONFIG1_BUF o 3% m—
. 28 TBT A CONFIG2_ RC K5 - — = i 1/20W 1/20w
SNK1 AC Coupllng 22 A LONELIGZ RC KO [P CONFIG2/CIO_O_LSOE PB_CONFIG2/CIO_2_LSOE| M1 TBT_B_CONFIG2_RC am > S e
2 2
e DP_TBTSNK1_MI,_C_P<0> C2830 m - DP_TBTSNK1 ML_P<0> ., -, 7 A_R2D_C_P<1> L24 | pao_CIO1_TX_P/DPSRC_2_P PB_CIO3 TX P/DPSRC 2 p| W24 TBT_B_R2D_C_P<1> oo NOTE: The following pins require testpoints:
C283§_UF iy %0 77 A_R2D_C_N<1> J24 | pA CIOL TX N/DPSRC_2_N PB_CIO3_TX_N/DPSRC_2_N| U24 TBT B_R2D_C_N<1> oD = 0 - GPIO_13 8 - GPIO_15
DP_TBTSNK1_MIL_C_N<0> DP_TBTSNK1_MIL_N<0> T 1 - GPIO_1 - cp L
” @——-———| T SN. N<0 ” _— A_D2R_P<1> 122 | pa_cro1 rx p 5 c103 mx plW22___TBT B _D2R_P<l> - _ 9 GPIO_11 =
0.1UF X5R—CERM A D2R N<1> T22 > _RX | Yeus ERANE 2 GPIO 2 10 - GPIO 14
77 7 PA_CIOl_RX_N PB_CIO3_RX_N| U22 TBT B_D2R_N<1> 2 3 - B X
7 e DP_TBTSNK1_ML_C_P<1> C2832 DP_TBTSNK1_ML_P<1> A_LST B <ame gpro3 11 - GPIO_0
T ey 020 s 77 STX N8 | pa_L.STX/CIO_1_LSEO PB_LSTX/CIO_3_LSEO| M5 TBT _B_LSTX 4 - GPIO_5 12 - GPIO_12
lUF XSR-CERM = — = o —
7 o (gy—DP_TBTSNK1_ML_C_N<1> C2833 DP_TBTSNK1_ML_N<1> & _LSRX 36| pa_1sRX/CIO_1_LSOE PB_LSRX/CIO_3_ LSOE| B7 TBT_B_LSRX am > 5 - PCIE RST 1 N 13 - GPIO_10
. == 6 - PCIE_RST 14 - PB_LSTX
O.lUF 10%_ 16V 020 = - =
X5R-CERM 7 TBTPA ML_C_P<1> Al6 | pa pPSRC_1_P %) PB_DPSRC_1_p| A20 DP TBTPB ML C P<1> oo = 7 - PCIE_RST_ 15 - PB_LSRX
o (my—DP_TBTSNK1_ML_C_P<2> Cc2834 - : DB TBTSNK1_ ML_P<2> ,, ,, ” TBTPA_ML_C_N<1> B17 | po_DPSRC_1_N E PB_DPSRC_1_N| B21 DP_TBTPB_MIL_C_N<1> oD
0.1UF 'l xSr-cERM TBTPA_ML_C_P<3> [SYNC MASTER=TZ oo
7 Alg o SY! MASTER= =
7 ¢ (om>—DB_TBTSNK1 ML C N<2> C2835 :||: __ DP TBTSNK1 ML N<2> ., v TBTDA ML C Neio 515 or moone e a PB_DPSRC_3_p A2Z gg ggggg ﬁi g f\:g: oD 77 e e 2T SINC DRTE-017107z01d A
1 V020 | 3] PB_DPSRC_3_N|
0.1uF |38 oD = 7 Thunderbolt Host (1 of 2)
76 DP_TBTSNK1 ML_C_P<3> 2 1|2 = DP_TBTSNK1_ML_P<3> 77 28 DP_TBTPA AUXCH C_P L4|pa AUX P pB_AUX p| K3 DP_TBTPB_AUXCH_C_P I
op ) C2803;17UF T9%_ 16y 020 7 20gry—DP_TBTPA_AUXCH C_N L2 | pA AUX N PB_AUX_N| KL DP_TBTPB_AUXCH_C_N D> 7 Apple Inc 051-1573 | D
_— TBTSNK1_ML_C_N<3> Lz DP_TBTSNK1_MIL_N<3> N )
[ma:e = _-—-—|0 10F W——u“ ” 2s gy DP_TBTPA_HPD M3 | pa_DPSRC_HPD PB_DPSRC_HPD| N6 DP_TBTPB_HPD am > [] 8.0.0
. - .0.
28 27 TBT A HV_EN R8 | GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYpO| F1 TBT_B_HV_EN U 25 25 20 NOTICE OF PROPRIETARY PROPERTY:
7 o1cgry—DP_TBTSNK1_AUXCH C_P Cc2838 :||: DP_TBTSNK1 AUXCH P .., TBT A _CIO_SEL N2 | GPTO_10/PA_CIO_SEL/BYP1 GPIO_11/PB_CIO_SEL/BYP1| R2 TBT B_CIO_SEL oD = THE INFORMATION CONTAINED HEREIN IS THE dvtl
0.1UF || 308 L&V 0207 28 25 @w GPIO_12/PA_DP_PWRDN/BYP2 GPIO_13/PB_DP_PWRDN/Byp2| 3 TBT B DP PWRDN 25 29 THE POSESSOR AGREES T THE FOLLOWING:
7 1@y DP_TBTSNK1_AUXCH_C_N C2839 : DP_TBTSNK1_AUXCH N ., - oD I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 120
10% 16V 020 II NOT TO REPRODUCE OR COPY IT
0.1UF 10y oY, 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
BOM_COST_GROUP=TBT | 1v ALL RIGHTS RESERVED 25 OF 82
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VOLTAGE—T 05v

o |-
oZNHW

Q
N
Vo)

o PP1VO05 TBTRDV

G10

CRITICAL
OMIT TABLE

U2950

Part

TPS22920

Type

Load Switch

R(on) 8 mohm

N
O
0O
T =
.
Q
=N
e
o

T
|

Q

=N

1 DL

o
(=]
50 <oer N

o o
e N

W
|
|

= <oe!

H
Q
=N
Vo)
o
SIS

s
1

o
(=

= <ot U1

ST

MIN LINE WIDTH=0.38 MM
[ECK_WIDTH=0.20 MM
1 VOLTAGE—T 05v

700 mA EDP

OMIT TABLE

PP1VO0O5 TBT
VIN LINE
ECR—WIDTH=0:30 MM

Gl2

Gl4

Glée

G18

H19

H9

Jisg

K15

K17

K19

K7

L1l6

M19

P19

T19

uls

V15

V17

W12

wld

J8

1900 mA EDP

L
680NH-30%-3.6A-35MOHM

Q
=N
O
-

O

[RECSC
-

o
IN]

o o
e N

<o
N
°
N
S o
Pt
1 WO,
<o
__Ji{

CRITICAL

o
(=]
<] O

?r

OMIT_ TABLE

OMIT TABLE

= OMIT TABLE

NSRlOZOMWZTlG

MIN LINE WIDTH=0.
MIN_NECK_WIDTH=0.20
DIDT=TRUE
SWITCH_NODE=TRUE

MM
MM

K9

L14

M15

M17

P17

V19

Ad

Nex—B2]

A2

A24

AAl4

AA20

AA22

AB11

AB17

AC10

AC12

AC1l4

AC16

AC18

AC20

AC22

Ccl0

Cl4

Cle

C1l8

Cc2

PART NUMBER

QTY

DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

138s0801

CAP,CER, 10UF,20%, 6.3V, HRZTL, 0402

CRITICAL

EDP current / power consumption figures copied from R68 schematic (Rev 2,

dated Octob

er 28,

2012, not available on IBL).

Cc20

C22

Cc24

cé
c8
D21
D23
E4
F11
F13
F15
F17
F19
F21
F23
F5
F7
F9

SVR_VCC1PO

]SVRﬁIND

SVR_AMON

U2800

FALCON RIDGE
FCBGA
SYM 2 OF 2

VCC1P0O_RDV_DECAP

VvCC

@ 1.05v

11.5 mOhm Max

Typ

1.05v TBT

Internal switch not functional on RR.

"cI0"

Switch

PP1VO5_TBT ,,

Max Current =

4a (85C)

s PP1VO0O5 TBTCIO

Al

VCC1PO_CIO|

C2931 1 C293
1 F —— 1.0%
5.

N

1200 mA EDP

N e
1

2

O

C
< O
= <oe!

2
X
0201

?r

SVR input to RR - 1100 mA EDP

MIN LINE WIDTH=
—NECK_WIDTH= 0
1| VOLTAGEET 65V

VCC3P3|

POC input to RR - 150 mA EDP

vee3p3_Ld|

Isolated to reduce noise from SVR

PP3V3 TBTLC
MIN LINE WIDTH:
ECK_WIDTH=0.2 MM

18 25 26 68

H13

H15

H17

H7

VCC3P3_RDV_DECAP)

L1s

N18

R18

wio

MIN N
VOLTAGE=3.3V
100 mA EDP

Q
=N
0
~

|+

o

S o ¢

e S

1 (wo G

e (=)
~

PP3V3 TBTRDV

G20

G6

G8

H21

H23

Jl4

Jle

J20

K13

K21

K23

L12

GND

L20

M13

M21

M23

M9
N12

N16

N20

P13

P21

P23

P9

R12

R16

R20

T13

T17

T21

T23

T9

Ul2

ule

V13

V21

V23

V9

Y11l

Y13

Y15

Y17

Y19

Y21

Y23

Y9

€2920,C€2921,C2922,C2923,C€2950,C2951,C2952,C2953

U2940
TPS22920
Csp

4 mm B1
ouT VIN|
Cl

CRITICAL

oN

TBT_EN_CTIO_PWR

PP3V3_TBTLC

'R2945
100K

37

1/20w
ME

2201

GND

65 26 18 15 13 12

Pull-up (SO) on PCH page

S0T563

02945
DMN5LO06VK-7
SOT563

VER 3

02945
DMN5LO6VK-7

18 25 26 68

=PP3V3_S4_TBT .5 26 27 s

OMIT TABLE

i <oe!
__Ji+

OMIT TABLE
PP3V3 S4_ TBT

F

OMIT TABLE

3.1 W (Dual-Port)
2.4 W (Single-Port)
EDP: 1.25 A

PLACE_NEAR=C2953.1:lmm

2
XW2960

SM

1

MM

MIN LINE WIDTH= Q. 38
0. MM

N_NECK_WIDTH=
VOLTAGE—3 3v

25 mA EDP

68 27 26 25

39 38 27 17 [T SMC_DELAYED_PWRGD

68 65 26 18 15 13 12

o— | |
M
S
T
g oo
N

MIN LINE WIDTH= 0
VOLTAGE—3

o
i
-

=PP3V3_S4_TBT

TBT "POC"

38
‘NECK‘W%DTH -2

MM

0 MM

Power-up Reset

'R2990 R2992'
100K 100K
3720w
ME
2201

5%
1/20wW

MF

201,
TBTPOCRST_ MR_L

CRITICAL v

ENABLE

TBTPOCRST_SENSE

3

SENSE

'R2991

24.9K
1
1/20W
ME
2201

U2990
TPS3895ADRY

vce

USON

SENSE_outl 4

=PP3V3_S4_ TBT

Push-pull output
TBT_PWR_ON_POC_RST_TL oD >

TBTPOCRST_CT

25 26 27 68

0

1

5
X7R-CE:
04

299
01U
8

<oet] =

1
2

2

Vth = 2.508V nominal

Delay = 4.04ms nominal

SYNC _MASTER=T29 RR

SYNC DATE=12/17/2017
—

Thunderbolt Host

2 of 2)
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Page Notes

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

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

s 27 =PPVIN_ SW_TBTBST

1C3000
12PF
S 33y
§581°0¢
s1040908: Thunderbolt 15V Boost Regulator
= CRITICAL Vds(max): -30V
Vgs(max): +/-12V
3080 Vgs(th): -1.4V CRITICAL
Rds(on): 46mOhm @ 4.5V Vgs L3095
« - =PPVIN_SW_TBTBST _ SIBAPE  ra(max): 3.7a e 70¢ 3.30H-6.5a
s;mv Input . s PPVIN SW_TBTBST 1(W’Yﬂr1_l__ TBTBST BOOST
; o PMTN T.ING WIDTH=0.5
i a“izs require hl MIN-NECK-WIDTH=0.35 mm PIMBO63T-SM MIN-NECK-WIDTH=0.35 mm
o vortase not specitiod hore, €3090: €3091: sz Noneminie
1 add property on another page. 10UF —— 10UF —— TBTBST SNS1
R3407802 1C3080 303 3%
— 0.1UF 1 X5R-CERM 2 X5R-CERM 2 - ~
1188 — 103 . R3091 0603 0603 CRITICAL
MELE 2 42% 2001K L 5 @|olo
: . ETaL VI — D3095
TBTBST_PWREN_DIV_L 102, = CRITICAL PDS540XF
<R1> PWRDIS5
TBTBST EN_UVLO 25 |an/uvro sns1| 6 @
R3£%%1 U3090 5
LT3957 SNS2
&éli‘z’ TBTBST_INTVCC 28 linTvee OFN XW35»995
102, 2 Sy 1
. PLACE_NEAR=C3095.1:2 mm
5 |_TBTBST_PWREN_L TBTBST VC 30 fve > TETBST VSNS
ne| |1 ne R3095’
Q3 TBTBST_RT 33 35 1 137K
DMN32D2LFB4 RT __(1:91%88 7 =PP15V_TBT REG,,
DFN1006H4-3 2 - 2%y A
TBTBST SS 32 |gs 2 CERY 402, Vout = 15.47V
<Ra> N
31 C3095 Max Current = 2A?
. FB TBTBST_FBX =L 530820 060HM rreo . a50xH2
SYNC =
o 5 . NO STUFF 1| |2 23Vy_rane
= [R3092 Cc3092: 1c3093  R3094 103094 1C3089 R3096 chsEoBaE
Second FET needed for 73- 2.2UF —— | —— 0.0033UF - 7K = 04,33UF SGND GND —L100PF - 8K NO STUFF
— ; -1 -T— -1 N —
dual-port designs. lew xomcidd 2 2 300 iLew 4 N e T e 2 3y, gLew €3096: [1C3097 [1C3099 [:C3001 [*C3002
2402 402 0402 402, 465 R R I e B e e 465 42)22 10&1; e igO%UF - 98.%00101“ o %%ZPF %%21:1“
<R2> <Rb> T TT. - .
SoND_IBIBST SGND 3K 2 2 g3 2 $7% cerw |2 RBg-coc |2 NBY-coG
UVLO(falling) = 1.22 * (Rl + R2) / R2 %5%;55%5%1'““:0:25 mm 1206-2 805 0402 0201 020
UVLO(rising) = UVLO(falling) + (2uA * R1) B SGND shorted © _L
UVLO = 4.55V (falling), 4.95 (rising)  shorted to Vout = 1.6V * (1 + Ra / Rb)
GND inside package, =
no XW necessary.
Q3088
6l2|| DMN5LO6VK-7
f | sorses IR3088
_| VER 3 330K
27
" 1/16W
vy MF-LF
s Gl2 Max vgs: 10v 2402
| _TBTBST_SHDN DIV |
= 3088
'R3087 3[p (DDMNSLOGVK 7
330K — -
_DI SOT563
1/16W VER 3
MF-LF
2402 _|
e G|5
= 17 26 38 39 75

38 13

Pull-up on RR page

@ =TBT_BATLOW_L

TBT_ BATLOW_TL
MAKRE_BASE=TRUE

BOM_COST_GROUP=TBT

e
Thunderbolt Mobile Support

SYNC DATE=11/19/2017
————
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3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

=PP3V3_S4_ TBTAPWRSW

° Nominal Min Max
CRITICAL ﬁf}zg 1;22: lgigﬁ 1222: (assumes 15V, 12W minimum) C32201
c32871, C32801 1C3281 ' 0 Tur L -
150UF 22201; 4 1 0.%10F IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) . 105 T SIGNAL_MODEL=TBT MUX
pory-$an¥ 2 xfm-cm%th 2 2 ig‘é_cmm PP3V3_S4 TBTAPWR XoR-GERY * o
CEOLY-TANT MsL X387 2P3V3 s UR 2 ND_voTD=TRUE CI%%TZIfﬁL
19 v3p3ouT 18 MIN_NECK_WIDT! 0 MM Both C’s) £
20 | )v3e3 VOLTAGE=3.3V C327‘7 T2 = CBTL05024
=PPHV_S4SW_TBTAPWRSW 12 PP3V3RHV_S4 TBTAPWR TBT_A_D2R_N<1> r—————————{ HVQFN24-COMBO
* 7 6 our([1a T WIN LINE WIDTH=0-38 tm T TRT A D2R DPelo 0.47UF ! | 20k ¥s% 1 TBT_A_D2R_C_N<1> 7 lre- v Enal 15 TBT_A_CIO_SEL am»
3:75V Max T v VoLTAGES TRy 020 M T C3276 1|12 » o TBT_A_D2R_C_P<1> 8 lrg+ auxto_en| 24 TBTDP_AUXIO_EN am
. . Cc32851 1C3286 |1C3211 0.470F | | 203, 520 pe_po| 6 TBT A DP_PWRDN  ~m:
C3215 €3210 CRITICAL 0.1UF —— ——10UF ——0_.1UF C3230 1|2 DP_TBTPA_AUXCH_N 1 -
4.7UF —— —— 0. 1UF 3210 198 T —- 20% T 30% s DP_TBTPA_AUXCH_C_N [Tos Tev . pox-
30% o 3% X5R-CERM 2 2 &edl xsr |2 %2% 0.1UF X5R-CERM ;» DP_TBTPA_AUXCH_P 2 |aux+ (o) aUXTO-| 23 TBT A D2R1 _AUXDDC_N :: 55
XSR-CRRM 2 2 32§ CD3211A1RGP 06201 0402 402 77 25, DP_TBTPA AUXCH C_P C3231 1 2 0201 - - - 22 " A ] iy B
~5e53 103 orN me_l (oo AUXTO+| 22_TBT_A_D2R1_AUXDDC_P .
16 |eNaVU FAULTZ| 4 0.1UF XSR-CERM soqgry—DP_TBTPA DDC_DATA 4 Ippc_par TBT: RX_1
5
o (>—=TBTAPWRSW_EN 5 |en 1sET v3p3y8 1| TBTAPWRSW_ISET V3P3 0 DP_TBTPA_DDC_CLK pPC_CLK
27 2 gp>—TBT_A_HV_EN 11 v EN 1SET S0 10, | TBTAPWRSW_ISET_SO0 : @um—TBT_A_CONFIG1_ BUF 16 |ca_perour  ca_per| 18 TBT A CONFIG1_RC 2
= 1 1 2
o 2 —=IBT_S0_EN 7 lso 1sET S3 9 TBTAPWRSWTBIII?;:VT psfsv S o DP TBTPA ML C P<l> C30232§UF I_W . DP TBTPA ML DP<l> -
H H . X5R 0201
o) TRy R3210° R3211 1R3212 . DP_TBTPA ML _C N<1> = ~3533 ;3 ,, DP_TBTPA_MIL,_N<1> 10 |np_ emzos 19 DP A LSX ML P<1> o
R EE S 12v: See 22.6K 22.6K 36.5K 0.22UF 53Y 20 DP_A_LSX_ML_N<1>
e below et 15 . 15 y . X5R 0201 b TBT A LSTX 14 |isrx (oo DPMLO- 28 77
1/2»04%\1 &onw &onw . TBT_A_LSRX 13 |LSRR (xeo TBT: LSX A R2P/P2R (P/N)
2201 2201 <
<RV3P3>
TBTAPWRSW_ISET SO0 _R V3P3 25 o DE_TBTPA_HPD 12 |gppout mep| 17__TBT_A_ HPD 2
TBTHV:P15V TBTHV:P15V Single—fault tecti GND THMPAD
1 B ingle-fault protection -
R3213') [R3214  IoNTTNIETIO ola]
) 18 ° ISET_Sx with CD3210.
1/20W 1/20W L
MF MF Single R on ISET_V3P3 OK. J_
201, 2201 =
<RHVS3> <RHVSO0> ILIM = 40000 / RISET =
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3211,R3214 TBTHV:P12V CRITICAL
: - Thunderbolt Connector A
Nominal Min Max
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
S 2__PP3V3RHV TBTAPWR_F
0603 gigﬁég?ﬁim 130 MM TBTACONN 1 C
2 1 2 1 = =0~
€32801 G32091 R3201 R S
289 - i T _TBTACONN 20 RC 1 2 VOLTAGE=TE-5V _18.9v) C32051?
NPOE0S XTR-GEES MIN NECK_WIDTH=0.20 2 0.01UF
103201 VOLTAGE=18V 1720w 30%
261 X5R-CERM 2
L -4 0.01UF 0201 GND_VOID=TRUE
ND_voTD=TRUE = T, 8% CRITICAL C327guhwm
(Both C's) 84027 ; ; ; ; —= TBT_A_R2D_C_P<0>
1 2 TBT Dir DP Dir e DP Dir TBT Dir <0> 2 3V 25 71 77
1 2 qum TBT_A_D2R_P<0> C30274%UF I-mx/—zm—l . TBT A D2R_C_P<0> - o I J_ - - ggg : E;g §<8> C302'72iuf||)2(5R 0201 _TBT_A_R2D_C_N<0> gmmun
TBT_A_ D2R_N<0> g CERM-X5R-1 - TBT_A_D2R_C_N<0> - - LR = - - 205 6,37
e C3275 1 I_%m_ﬂn_l - al PP - TBT: TX_0 0.22Ur 1 33} 8537
0.470F AL GND_VOTD=TRUE GND_VOID=TRUE TBTACONN 7 C
crrneR R3294' ['R3295 e /3200 VLR PN I8 -
® 3 J3200 K1 =0 GND_VOTD=TRUE 1R39 1R3971
VOLTAGE=T8.9V C3206 1 R3270 R327
17280 3720m MDP-J44 (0-18.5v) 1 470K
MF ME B2 1 5 mpp F-RT-TH GNDO | Bl 0.0 U]’; 5
2012 2201 B4 ML,_LANEOP B3 35% 2 Hp20W
O O —— 56 | O CONFIGL = O35 *SR-GEBY 2201
O CONFIG2 ML_LANEON o
C3278 1|2 B8 L5 enp2 GND1 o B7 S
e DP_TBTPA_ ML_C_P<3> 02207 [ 208 5537 ,, DP_TBTPA_MIL,_P<3> — - B10 | 5 1 pangsp ML _LANELP | BO - - DP_A_LSX_ML_P<1> ,
77 25 DP_TBTPA ML_C_N<3> ¥ -2 DP_TBTPA MIL_N<3> . S - B12 7 ML_LANELN B11 &= - DP_A LSX ML N<1> .,
C3279 1 2 - -y ois O ML_LANE3N - e ~E = -
0.220F | €88 8333 TBT: Unused O GnD4 GND3 o TBT: LSX_R2P/P2R (P/N)
B16 | 5 aux cup ML_LANE2P (| B15
R3279* 'R3278 B18 | 5 Aux cEy ML _LANE2N o BL7
47%5 220 Lo DP_PWR RETURN o | B19
1/2%1 PORT B GND_VOID=TRUE
201, SHIELD PINS J (:327530‘1:h C;S)
3 444 g d 4” 220F —3vL_TBT A R2D C P<1>
EPE DA - & 7 TBT_A R2D P<1> X L) 2R 0200 BT A _R2D_C_N<1>
- L .
P <1>
= J_ - @22 TBT_A_R2D_N<1 o0 2207 (208 553
. . _TBT A D2R1 AUXDDC_P - 514-0876 = TBT: TX_1 P — e —
7720 “TBT_A_D2R1_AUXDDC_N - R3272 R3273
470K
TBT: RX_1 2%20m
2 _TBT_A_HPD o b
2
. _TBT_A_CONFIG1_RC 1C3202 DP Source must pull
:s @um—TBT_A_CONFIG2_RC 3 0.01UF  down HPD input with 4
> 18y greater than or equal 470k R’s for ESD protection
X5R-CERM "
to 100K (DPvl.la). on AC-coupled signals.
R3252 'R3251 32941 103295 |'R3241 0201 L
i i 330PF —— — 330PF 100K ; B
5% 5% [ — = Sink HPD range:
1/20W i/20w 1% 18% i/20w )
21611-1* »éjgl X7R 2 2 X7R 25‘1 High: 2.0 - 5.0V
2 2 0201 0201 2 Low: 0 - 0.8V
Thunderbolt Connector A
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7

3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

=PP3V3_S4_ TBTBPWRSW

63 Nominal Min Max
3P3 1100mA 1030mA 1200mA
CRITICAL inZO 890mA  830mA  930mA (assumes 15V, 12W minimum) C33201
Cc3387%, €3380: 1¢3381 ma 35, 9-12.6v, 7.5-11.7W 0.10F —— ®|  szowar moper-rer HUx
100UF 222%1; [— ?2'%1UF IHVS3  890mA  830mA 930 (assumes 3S, 9-12.6V, 7.5-11.7W) 108 STGNAL oI "1
6.3V v X5R-CERM 2 VDD
poLy_ANY 2| XSR-CERICI 2 2 XSK-CERM PP3V3_S4 TBTBPWR ., D, vorD=TRUE 0201 CRITICAL
CASE-B2-SM 19 18 MIN LINE WI MM U 3
) V3P0 YomERES =020 c3373°% &) < CBTL05024
20 [JV3P3 ot ,—1| 2 HVQFN24-COMBO
= 12
 RRHV_S4SW TBTBEVRSH o (FPIVARET £4 Tzpeu »v o ZBL_B_D2R N<l> o-a7or ST .. 78T B DIR_C_Nei> 2 b "5 15 18T 8 c10 sEL .
1575V max ) o e J YN REK UEoTH=0120 M nn IBT_B D2R_P<l> C3376 1|2 . w TBT_B_D2R_C_P<1> &l avxro_my| 24 TBTDP_AUXIO_EN )i
7 {)vev - 20%_4y_201 — _ e
C33851 1C3386 [1C3311 0.47UF | | 20Rns2% pp_pp| 6 __TBT_ B_DP_PWRDN s
1 1 ppl 6 TBT B _DP_PWRDN _ ~m
C§315 C31310 CRITICAL 0.1UF —— —— 1gur — 0.1UF C3330 1|2 ., DP_TBTPB_AUXCH N 1 |aux-
. 7UF — 0. 1UF 3310 198 T T 3% T i9% 77 25 DP_TBTPB_AUXCH_C_N 108 _16v 2 23
188 10% CD3211A1RGP | xsr-ciSy 2 2 Bid¥ ysr |2 23Y Db TBTPB AUXCH G P 0.1UF X5R-CERY . DP_TBTPB_AUXCH_P Aux+ (1pU) AUXTO| TBT_B_D2R1_AUXDDC_N 1
XSR-GERM 2 2 38 OFN 6201 0402 202 77 25, C3331 1|2 03 (rppy AUXIO+ 22__TBT B D2R1_AUXDDC_P ,,
16 |eNaVU FAULTZ| 4 0.1UF XSR-CERM soqgry—DP_TBTPB_DDC_DATA 4 Ippc_par TBT: RX_1
DP_TBTPB_DDC_CLK 5
o O =TBTBPWRSW_EN 5 ey 1SET v3p3y 8 .| TBTBPWRSW_ISET V3P3 o —DRE_TBTPB _DDC_CLK > oo cIK
50 2 OO TBT_B_HV_EN 11 |gv_EN ISET_so| 10 TBTBPWRSW_ISET_ SO 25 (oUm} TBT_B_CONFIG1_BUF 16 |ca_peTouT ca_per| 18 TBT B _CONFIG1_RC 29
= 1 2
o 2 —=IBT_S0_EN 17 |so 1sEr s3 9 | TBTBPWRSW_ISET 513 ) o DP TBTPB ML C P<l> C3S32§UF I_W .. DP TBTPB ML P<l1> -
,—GND__ THRM TBT}géglsgl 1TRB;§‘1'1P v 1R3312 2 DP_TBTPB_ML _C_N<1> 3333 xsr 0201 ., DP_TBTPB_ML_N<1> 10 |pp- emzos 19 DP B LSX ML P<1>
D 25 77
A[ofofofa] = 12V: See 22.6K 22.6K 36.5K 0.22UF I 1§88 §s81 BT B LSTX 14 ppMo-| 20 DP_B_LSX_ML_N<1> 2o 0
below 17208 1920w 1920w = 8 LSTX (xrv) TBT: LSX_A R2P/P2R (P/N)
MF Mgl Mgl 25 U} TBT B_LSRX 13 JusRX (rep) ° — =
2 2
<RV3P3>
— === DP_TBTPB_HPD 12 17__TBT_B_HPD
. TBTBPWRSW_ISET_SO_R > O} HPDOUT HED =
TBTHV:P15V TBTHV:P15V Single_fault protection GND_THMPAD
1 15 ~ o n
R3313') [R3314 [0 DO g
) 14 ° ISET_Sx with CD3210.
1/20W 1/20wW . _ J_
MF MF Single R on ISET_V3P3 OK.
201, 2201 =
<RHVS3> <RHVSO0> ILIM = 40000 / RISET -
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3310,R3313 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3311,R3314 TBTHV:P12V
CRITICAL Thunderbolt Connector B
Nominal Min Max 120 -OHM-3A
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR- - -
e 1 2__PP3V3RHV TBTBPWR_F
0603 BTN NECR WIDTH=0.20 MM TBTBCONN 1 C
1 1 ~ =0.
C3 1322 8 ((3’3 031%9 e R3132 01 ﬂ%gﬂ%ggﬁmgm 120
8% 198 T TBTBCONN 20 RC_ 1 2 VOLTAGEZTS- SV o_18.9v) C33051
w0886 2| x7m-gegy 2 PR S 5 520107
1C3301 VOLTAGE=18V 1/20W 105
C3302 26 xsr-gERM 2 P ——
[ — = =T, i CRITICAL c33787m &
X7R-CERM 1 2
(Both C’s) 0402 BT Di . i ; 4' TBT B_R2D_C_P<0>
1 2 ir DP Dir e DP Dir TBT Dir TBT B R2D P<0> 0.22UF 2 3V 25 71 77
R TBT_B_D2R_P<0> €3374 I‘m 21 TBT_B_D2R_C_P<0> o o = - 0 1 %5R 0201 ppr B R2D _C_N<0> P
< 0.47UF | 28R s2Y o= - - @27 TBT _B_R2D_N<0> C3371 1|2 R
I TBT B_D2R_N<O0> C3375 1|2 . TBT _B_D2R_C_N<0> - - ED N R = - o 0.220F1 1208 537
L————:;—;ﬂftmr?v7@rJ GND_vOTD=TRUE GND_vOTD=TRUE TBTBCONN 7_C __
O ATORT SRy R3394'/ |'R3395 B /3200 (SO B L E——
1K 1K J3200 VotrhessTa 8y o TEY 'R3370 'R3371
CE) 5 (0-18.9V) C33061
1/20W 3920w A2 MDP-J44 1 : 0.01UF 470K
MF MEF O uPD F-RT-TH GNDO o2 - S 5%
2015 2201 a4 a3 PR el
. - - O conrigl ~ MD_LANEOP o X5R-CERM 2 e
O_XNET_CONNECTION=TRUE NO_XNET_CONNECTION-TRUE | 26 [0 conrrcs ML ZANEON o A5 55T 2
a8 T eND1 a7
1 2 O GND2 O L
I DP_TBTPB_ML_C_P<3> C3378 I—mjv—| ., DP_TBTPB_MIL_P<3> - . A10 ML LANELP | A9 - - DP_B_LSX_ML_P<1> ,, ,,
0.22UF!! §SR 0301 Qi - O ML_LANE3P ] O .= .=
7 2 oy DB_TBTPB_ML_C_N<3> Cc3379 1|2 ;» DP_TBTPB_ML_N<3> o S - A12 | 5 up rangsy ML_LANEIN o | ALl - - DP_B_LSX ML _N<1> ,, ,
Ijmj_l Al4d 7 Al3
0.22UF 1 238 §53Y TBT: Unused O enD4 GND3 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
470K A20 | 5 bp puR RETURN | 219
1/2§§w - PORT A GND_VOID=TRUE
201, SHIELD PINS J (:337530‘1:h C;S)
] b4 b d 4” 220F 37L_TBT_B R2D C P<1>
b - @2 TBT B_R2D P<1> ¥y L) 2R 0200 gpT B _R2D_C_N<1>
o= o=
= J_ - - TBT_B_R2D_N<1> 0.220F 208 5537
. . _TBT B_D2R1 AUXDDC_P - 514-0876 = TBT: TX_1 P — e —
2720 _TBT_B_D2R1_AUXDDC_N - 1R3372 11‘:57303}(73
TBT: RX_1 5% ow
. _TBT_B_HPD o B
2201
. _TBT_B_CONFIG1_RC 1C3302 DP Source must pull
25 (OUT} TBT_B_CONFIG2_ RC o 0.%OIUF down HPD input with )
N 123 greater than or equal 470k R’s for ESD protection
X5R-CERM "
to 100K (DPvl.la). on AC-coupled signals.
R3352 'R3351 33941 103395 |'R3341 0201 -+
i M 330PF —— —— 330PF 100K ; B
5% 5% [ — = Sink HPD range:
1/20W i/20w 1% 18% i/20w )
Zréml‘ »éjgl X7R 2 2 X7R 25‘1 High: 2.0 - 5.0V
2 2 020t o201 2 Low: 0 - 0.8V Isch MASTER=T29 RR
Thunderbolt Connector B
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s ~=PP3V3_S0_DDCMUX

25 (OO DP_TBTPA_DDC_CLK

DDC Crossbar

Only necessary on dual-port hosts.

On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC.

NEVER SEND AUXCH THROUGH CROSSBAR!

2T DP_TBTPA_DDC_DATA

TBTPB_DDC_CLK

R3451

2K
20w
1

RN
ofi~oe,

N

NEEEN
Ofie,

N

DDC Pull-Ups

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

DP++ spec violation, should remove!

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

DP_TBTSNK1l_DDC_CLK &

DP_TBTSNK1 DDC_DATA D <

TBTPB_DDC_DATA

TBT_DDC_XBAR_EN

DP_TBTSNKO_DDC_CLK 13

48
DMNnggVK—? D|3
sorse3 |
KR
VER 3
I
@
s5lc” sfg
5 I TBT DDC_XBAR _EN_L

SAI/SBI = 1:
SAI/SBI = 0:

= OUTBO, INB

DMN5LO6VK-7

a 1C3480
) == G LUF
19
Uu3400
TS3DS10224
16 | gna OFN
1 CRITICAL 20
INA+ OUTAL+
2 INA- OUTAl- 19
ouTao+| 18
ourao-| 17
14 fsar sao| 15
10 ENB
3 | InB+ ourB1+| ©
4 INB- OUTB1- 7
ouTso+| 8
ourBo-| 2
12 [sp1 = seol 1l
e B
(3] 3E]
0 —
= OUTAO, INB OUTBO ~
OUTAO

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

TBTBST_ PWREN_TL

Q3485

S0T563

DP_TBTSNKO_DDC_DATA D ¢

ISYNC MASTER=J14 SYNC DATE=10/23/2017
—————

DDC Crossbar
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75 66

PCIe Wake Muxing

s _=PP3V3_S5_WLAN

SEL | OUTPUT
L PCIE_WAKE L (BO)
1; 1 - -
1;(90?(61 Cgi?}g e VCCS H AP_SOIX WAKE L (Bl)
2920w cermSiiY 2 CRITICAL
Lk 0201 U3560 sl 6 AP_SOIX WAKE SEL ey
= NC7SB3157P6XG
SC70
VER-3 Bo| 3 PCIE WAKE_ L oo 12 33 75
\AP_PCIE_WAKE_ L 4l Bi[1l AP SOIX WAKE L &
GND
2
NOSTUFF
= R3560
1 2
1/52%0W
MF
0201

74 66

s 51 _=PP3V3_S4 BT

USB_BT_CONN_P

10

74 66

USB_BT_CONN_N

9

SIGNAL_MODEL=BT_MUX

s =PP3V3 S4 BT

BYPASS=U3520::5 mm
1C3
[} .%lUF
~ 0y
X5R-CERM
0201
CRITICAL 1
74LVC1GO08 ¢4 -
S°TE91/ 2 M_SLP_S4 L s 1627 20 oo s
PM_SLP_S4_BTMUX L 4(u3s20
o8 1
\_ M—J
3[ s
NC
NOSTUFF
R3520
1 0 2
I;Z%OW
MF
0201
BLUETOOTH
0 1C3510
<55 —— 9;,1UF BT_WAKE_L oD o
.3V NO_XNET_CONNECTION=TRUE
U3510 2 CERM-XS5R 03510 | o|s
USB3740 0201 2
DEN e USB BT P DMN32D2LFB4
crITICAL” - D DENLO0SHI-3 | kK
oM 2| 7 USB_BT_N D T
r 2 G ISYNC MASTER=J4 1 SYNC
o pp_1| 2y nc e ™ sz .
pu_1| 1 BT_WAKE Wireless Support
ospi—p 1R351 051
R3512 —
o 15K Apple Inc.
GND Ly2ow ] 8.0.0
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PLACE_NEAR=J3700.1:3mm

CRITICAL
L37
FERR-26-0OHM-6A

OOB Isolation

6 32 _=PP3V3_SOSW_SSD

CRITICAL
74LVC1GO8 ¢
S0T891

SMC_OOB1_R2D_L "
¢ 3» _=PP3V3_SO0SW_SSD PP3V3_SOSW _SSD_FLT 4&710 o
MIN LI =0 . 6mm 08 1
MIN _NECK_WIDTH=0.15mm
VOLTAGE=3.3V NC.
3 5
51450449 R3700* &
100K L
CRITICAL 15
PLACE_NEAR=. E_NEAR=L3700.1:1lmm 1/20W
J3700 R =PP3V3_S0_OOB1l_PWRDN
SSD-GS3 NOSTUFF-
GND_vorD F-RT-SM Gy vorp
1o o BYPASS=U3711::5 mm1
215 od32 SMC_OOB1_R2D_CONN_L 03'71{,2_
315 od3t SMC_OOB1_D2R_CONN_L 18%
4 X5R-CERM
O — 0201
210 o2 CRITICAL
£1o of2xng ¢ 74LVC1G08
- D SSD_SR_EN_L 15 ol48nd SOT891
SSD_RESET CONN_L 8lg o147 SSD_PWR_EN am s "
1> x-SSD_BOOT R37071 1,/ 2 0 $SD BOOT R ol | 1
w PCIE_SSD_R2D_C_N<3> C3710 1 I'éﬁ‘%(m%ﬂ 02011 /50w NOSTUFF 10 ] o]as .
0.1UF v XSR-CERM o PCIE_SSD_R2D N<3> | lwee 1115 o145me | PCIE_SSD_D2R N<3>  my s R31703
12 PCIE_SSD R2D C_P<3> 11 1|2 ow voroereue PCIE_SSD R2D P<3>| lue 1215 o440 | PCIE_SSD D2R P<3> o 00K
= = —_—— 0.1UF 10% 16V X5R-CERM 0201 - - - 13 o o 43 - - - 1/20({?\1 =
:: g BCIE_SSD_R2D_C_N<2> C3712 1 || 2 cw vorpersee o PCIE_SSD_R2D N<2> | [mue 14 |5 (1420 [ PCIE_SSD_D2R_N<2> o 2015
0.1UF v XSR-CERM 0201, 5 PCIE_SSD_R2D_P<2>]| lwmue 15| 5 Gl 4lee | PCIE_SSD_D2R_P<2> i B
12 PCIE_SSD R2D C_P<2> C3713 1|2 cw vorneraue 16 40 =
0.1UF V X5R-CERM o O
12 PCIE_SSD_R2D_C _N<1> C3714 1||2 ow voro-raus 1715 ol
0.1UF v XSR-CERM o PCIE_SSD_R2D_N<1> | lmue 18 [ 5 S| 38w [ PCIE_SSD_D2R_N<1> oD =
2 PCIE_SSD_R2D_C_P<1> C3715 1||2 cuw vorvermue 011 PCIE_SSD_R2D_P<1> | |we 19 374 | PCIE_SSD_D2R_P<1> =
0.1UF V XSOR-CERM 0201 20 8 g 36 @
w2 m>—BCIE_SSD R2D C_N<0> C3716 1||2 e vow-mue wn PCIE_SSD_R2D N<0>| fume 21 |5 o 135me [ PCIE_SSD D2R N<0>  owmiin
0.1UF vV XSR-CERM 0201 ' pCIE _SSD_R2D_P<0> | |mue 22 0 of34m=| PCIE_SSD D2R P<0> mwmun
i: gy PCIE_SSD_R2D_C_P<0> C3717 1|2 cw voro-rnue EEN Dl IEE
0.1UF 10% 16V X5R-CERM 0201 SSD CLKREQ CONN L 24 o —|
25 32
O O
26 [§ ol31 o] PCIE CLK100M SSD_RC2 N
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 o 30 .| PCIE CLK100M_SSD _RC2_P
28 29
O O
5416 ofs0
55 o o 60
Supervisor & CLKREQ# Isolation 56 o of8L
57 62
Delay = 55ms s ° © 3
O O
=PP3vV42_G3H_SSDSAK
=PP3V3_S0SW_SSD . 3V42 G3MU SSDS o
SSD_CLKREQ:UNI l R3 g 0 2
= L SSD_PCIE_SEL_L
R3740" R3741 4 CRITICAL [1C3740 = °© I INQA#—j_
—— 0.1UF 150w L
100K 232K VDD — 10 . L
) 792K U3740 2%§4m Gumstick3 Connector oiE
2”3{2 2251 SLG4AP016V
TPEN R3704 R3705
0 0
/250%\7 1/250%\1
1/\1 AN 2 81 PCIE CLK100M SSD RC1 N IAAA 2 PCIE_CLK100M_SSD N amz e
0201 ME 0201 ME
SSD RESET L s PLACE_NEAR=C3721.1:1lmm PLACE_NEAR=C3721.1:1lmm
PLACE_NEAR=R3704.1:1lmm C3720 C3721
1 1
ggg E?Emfg R R3g45 SSD_CLKREQ_ L pm 47RE 47RF ——
1 2 12 -1
VYV %g‘é PLACE_NEAR=C3721.2:1lmm %g‘é 2 PLACE_NEAR=C3721.2:1lmm
1/20w 201 0201
1R3742 120w D D ohE PLACE_NEAR=R3706.1: lmm UFF R3 Z 06 NOSTUF R3 Z 07
0201
100K SSD_CLKREQ:UNI 5% 53
ﬁzow SSD_CLKREQ:UNI o 1/\1/,\20,\""2 s1 PCIE CLK100M SSD_RC1l P 1 1/20""2 PCIE_CLK10OOM _SSD P 12 71 81
21%1 0201 0201

R3743
0

5%
1 1/20WZ

MEF
0201

SSD_CLKREQ:BI

SYNC DATE=12/18/2017
————
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SSD Connector
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8 7 6 5 4 3 2 1

PP1V8_CAM ,, ,,
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION -
L3902
13850801 2 CAP,CER, 10UF,20%,6.3V,HRZTL, 0402 C€3931,C3933 CRITICAL 1.0UH-1. 6A—55MOHM 1N03ST3F1=‘ 1N0359T3Fél=‘ lﬁ%nggFAF
BYPASS=U3900.K13::2.54MM R 9 0 R
70 21 23 PP1V35 CAM 2 P1V35_CAM SRVLXD_PHASE ,, %%)OK %§00K g%%)OK
MIN LINE WIDTHfO.GM.M 1008 1/20wW 1/20wW 1/20w
VOTrAGKT 35y 0 M .3906 C392 1 C3922 C3923 C3924 C39 12 C39 13 C3976 PLACE_NEAR=U3900.K13:4MM RN RN R
22N T Iy, ‘I'% % T aO% T % % aO% doy,”
v v v v v 2 v 38y ¢ CAM_RAMCFG2 33
PP1lV35 DDR CLK o LYY L2 2 §301-1 2 0301-1 305 9501°°¢ _PR1V8_CAM CAM_RAMCFG1 3
[ MIN LINE WIDTH=0. Ml
ﬂ%N ﬁ}:cxwmm 0.2MM 0402 I\ By By CAM_RAMCFGO 33
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Mobiles: 3.42V 0 ,4711181; P U5110 Ezzow 75 35 1 oo PM_THRMTRIP L SIGNAL MODEL=DMN5LO6VK_7 T
cermlz3Y 2 VREF-3.3V-VDET-3. 0V 2201 05159 <
402 DFN 2
36 SMC_TPAD_RST_TL SMR1* (IPU3N0903049 RESET* 38 40 47 54 71 3 .E| DMN5L06VK-7
7139 38 36 SMC_ONOFF_L 74MR2* (IPU) o | sorses 73 38
= VER 3 4
SMC_MANUAL_RST L 4 [pELA REFOUT| 8 M%N‘NEQH%%[-I: 1t i From SMC 1/520W
CRITICAL VOLTAGE=3.3V ¥E
oz - go ], 0261 ETEY |'ms151
R 1 -
0 ((:’5011%% e ~ °| ¢5125:1 105126 2920w 2920w
3 . f— il B 1 SMC_THRMTRIP o b b
3710w 18% 10UF 0.01UF — e | 501 501
MEZLF 2 8T TS i8R = 2 2
X5R-CERM vV 2 2 v
2603 0201 X5R-CERM X5R-CERM
SILK_PART=SMC_RST 0402-1 0201 L £
PLACE_STDE=BOTTOM _GND_SMC _AVSS ___ 503 40 42 43 40
"MIN CINE WIDTH=0.4 mm
= CPU_THRMTRIP_3V3
MR1* and MR2* must both be low to cause manual reset. ggggg%iwlwrﬁ 0.1 mm e
Used on mobiles to support SMC reset via keyboard. CRITICAL
NOTE: Internal pull-ups are to VIN, not V+. 5158 R5134
1 2
. : - -=esR_acor s non M 3908TE: " Qm_CPU_PEGLR___iAN) 2 CRU PECL
Debug Power "Buttons = LoB134 MR From/To CPU/PCH
15 39 75 17DF 20
36 38 39 71 %,
2 &3¢
— MF
= 201 62061
PLACE_NEAR-Q5150.2:5M
6 10 39 35 __=PP3V3_S5_SMC
SMC Crystal Circuit w 10 1 _=PP3V3_S4_SMC
SMC USB Clock require these crystal s _=PP3V3 S0_SMC
values:5,6,8,10,12,16,18,20,24,25 MHz
02010 _SMC_PME_S4 DARK L. R5167 100K 1 2 or
SMC_DP_HPD_L R5168 100K 1 \ A2 woME
R5 1 1 0 SMC_DP_HD_L IS NOT USED ANY MORE 38 /Vv\/ 5 T770W T 0T
5 _SMC_XTAL 12 40K, SMC_XTAL_R 1 39 35 3 _SMC_ONOFF_L 35.,70 10K LAANA2
i CRITICAL .. SMC_SENSOR ALERT L R5172 10K LA 5% 1/20@  WMF 201
12MZFSW Y5110 40 3s 3 _SMC_LID R51/1 100K IIVVNE 5% 17200 WP 201
0 3.2X2.5MM-SM s SMC TX L Q5"73 10K 1/\/\/\/2 5 1720w MF 20T
SMC_EXTAL 12-000MHZ-300PH-10PF-85C o TSMC RX L RET74 100K ; VN 5 720w 7o
” il 426 s _SMC_DEBUGPRT_TX_L R5175 20K LAAN 2 5% 1720w ME 201
74 3 3s _SMC_DEBUGPRT_RX_1L 2?;? 20K 1 AnN 2 :% izgw M zgi
NCNC 1w _SMC PME_S4 DARK_L — =TBT WAKE_L R 71 a7 35 _SMC__TMS R51 10K 1 2 WM
1C5110 1C5111 % % 1~ ARE BASE=TRUE" = < > = R5178 1 NN\~ —s5 1770w FF 20T
- 12PF —L 12pF 1 55 _SMC_TDO 1 0K 1 A\AA2
T, 23 T, 2% 71 s _SMC_TDI RSL79 TOK 1 \n\pv2 o0 7200 o 707
68 39 W MF
6501 6501 11 4 3 _SMC_TCK R5180 10K 1anp2 oo o o o
1
’ R5112 Ffo50%<97 s 2a _SMC_BC_ACOK R5187 100K 1,,n 2
J_ b PM_CLK32K_SUSCLK_R1 2 __SMC_CLK32K . 1 . _SMC_S5_PWRGD_VIN R5192100K LAAN, 2 5% 1720w ME 201
= m PLACE_NEAR=U0500.AE6:5 . lmm VVYV 5% 1/20W MF 201 @ I‘%JFZOW - SMS INT L R5193 10K 1 2 5 1720w MF 20T
2201 /V\/\/ 5% 1/20w MF 201
3
3 s _CPU_THRMTRIP_3V3 R5117 100K LAANA 2
1; 5% 1/20w MF 201
R5196
100K
17
1/20w
MF 4
2201 =
« 55 __SMC_PM_G2_EN R5198 100K 1 2
5 1» _SMC_ADAPTER_EN R5185 10K 2 5% 1720w MF 201
0 20 _SMC_ THRMTRIP R5186 10K 1 5% 1720w MF 201

oy
-

20W MF 20T
15 26 22 26 1» _SMC_DELAYED PWRGD R5191100K 1

¢ 3 _SMC_S4_WAKESRC_E R5190100K 1

MF 20T

J§§§

5% 1/20W MF 201

ISYNC MASTER=JACK J52 SYNC DATE=10/24/201%
SMC Shared Support
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SMC12 ADC Assignments Thermal Alerts

350U} SMC_ADCO — M§KMEC‘B7SSIE’:[—J HI ISENSE am «
@ SE_ppel — SUCTRUSENSE  am. e Hall Effect Pads
SMC_ADC2 — SMS:_B%MQNR_UISENEE am «2 100
o — MAKE_BASE=TRUE L ML1ALERT L 1 2
sSMC_ADC3 — SMC DCIN ISENSE am = @ﬂ—s———’\/\%/\/— APN: 998-00296
— MAKE_BASE-TRUE 1 /50w =PP3V42_ G3H HALL 8
SMC_ADC4 — SMC DCIN VSENSE am « MF OMIT TABLE
= — MAKE_BASE=TRUE 201 J5250
SMC_ADCS = M§KMECE'EBSI%O’II‘\I§ DISCRETE ISENSE am CPUHYS HALL-EFFECT-MLB-J44
ste_ance =SS, geu, FpmusE am- RS217 o R5250
SMC_ADC7 — SMC_B_ETHERSV HI_ISENSE am - ~[—SMC_CPUHI_COMP_ALERT L 100, o NCXZ-0 O—XNC. sMC LID R 102 SMC LID
—— MAKE_| SE=TRUE O C -y > 36 38 39 71
SMC_ADCS — SMC OTHER3V3_HI_ISENSE  ~m.. 1/;2§ow El D I P
= MAKE_BASE=TRUE Pril Nex2o o3 xne MESLE 1C5250
55400} SMC_ADCY = M§}D{4C DDR ISENSE am 0 98_%001[]1:*
50v
+oo}—SMC_ADC10 = SHC LcEl_DTBRKLT ISENSE am - BMONHYS 2 Z7%_cnnu
38, SMC_ADC11 —_— M§KMEC'BATIE>:A’I‘D ISENSE 42 R5213
oon—SMC = qoeoEneE am . 2 £
30 SMC_ADC12 SMC_DDR1V8_ISENSE - h SMC_BMON COMP ALERT L » -
oS =mRRE BASE-TROE— < 1 %ow =
soqoum— SMC_ADC13 — SMC_SSD ISENSE o o =
+ooySMC_ADC14 — 'SMC_PP3v3S0_ISENSE o
SMC ADC1S - SMCB%ETERRA TSENSE RS g 6 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
>0} — MAKE_BASE=TRUE M « I CPUTHMSNS_THM L 1 /\/\/\/2
. SMC ADC16 SMC TPAD VSENSE /5% CPUTHRM_THRM: SMC 677-01216 1 SUBASSY,PCBA,HALL EFFECT, X304 J5250 CRITICAL
< =WARE BASE=TROE <™~ 1/20W >
- PCBA,HALL EFFECT,X 4 REPORTS TO 677-01216
sooum— SMC_ADC17 = SMC PESYSQ_ISENSE am - 361 R-?gol4 639-00525 (PCBA, CT,X304)
- . . PUTHM ALERT L 1 2 CPUTHRM ALRT:SMC
MC_ADC1 —_— MC CPUDDR_ISENSE . L = = P —
soqum—SMC_ADC18 = SHC_CPUDDE am - AN
JSMC ADC19 — M§KMES PCEI;I EEENSE “ R 0 21‘/{)F1
38, SMC_ADC20 — M§KMEC'B§SPEUT'RYJ§ENSE Yesu RO [T TBTTHMSNS_THM_ L 1 2 TBTTHRM_THRM: SMC
oo SMC = C s Y .
@om—SMC_ADC21 = SMC LCDPANEL_ISENSE am 1?2 oW Specify one of these BOM GROUPs.
. 22 — MAID(/I P IM N_TISENSE %Fl R?golo BOM R P BOM OPTIONS
20¢gum—SMC_ADC = M§KECB§SEI_J (¢ am o [y TBTTHMSNS_ALERT L 1AAA, 2 TBTTHRM_ ALRT : SMC OM _GROU
SMC_ADC23 — SMC_TBT ISENSE “ 2 CPUTHRM: BOTH CPUTHRM THRM:SMC,CPUTHRM ALRT:SMC
Q=== — MAKE_BASE=TRI <™ 1 M2Fow - -
R . 201 CPUTHRM: THRM CPUTHRM_THRM:SMC,CPUTHRM_ ALRT:PU
SMC12 Pin Ass1 gnme nts CPUTHRM:ALRT CPUTHRM_THRM:PU, CPUTHRM_ALRT : SMC
5 SMBUS_SMC_4_ASF_SCL — NC _SMBUS_SMC_4_ASF_SCL CPUTHRM : NONE CPUTHRM_THRM:PU,CPUTHRM_ ALRT:PU
- - - —_— MAKE_BASE TRUE NO_ TEST=TRUE
55 SMBUS _SMC_4 ASF_SDA — NC_SMBUS SMC 4 ASF_SDA
BDV_BKL_PWM _ e xsﬁpinanogg’;iTAsTL};UEL SMC_SENSOR_ALERT L o
”———W‘WW Specify one of these BOM GROUPs.
o_SMC_SYS_LED — NC SMC_SYS LED 4 2 50 __=PP3V3_8S5_SMC Som GROUD oM OPTIONS
—— MAK BA. NO TEST=TRUE
BKC OZX TOROOTLE L = NC SHC GIX ZUROSILE L R5232 TBTTHRM : BOTH TBTTHRM_THRM: SMC, TBTTHRM_ALRT : SMC
—SMC_GEX_QUERTRMP NG SMC_GEX OVERTIME § 10K TBTTHRM : THRM TBTTHRM_THRM: SMC , TBTTHRM_ALRT : PU
» SMC_FAN_1_CTL =S SHC FAN L CTL. »;%f"w TBTTHRM : ALRT TBTTHRM_THRM: PU, TBTTHRM_ALRT : SMC
2
s SMC_FAN_1_TACH e e SMC CPU DBGPWR RD L SMC BOARDID SMCBOARDID: 16 TBTTHRM : NONE TBTTHRM_THRM:PU, TBTTHRM_ ALRT : PU
,._SMC_5VSW_PWR_EN — NC_SMC_5VSW_PWR_EN v B DR R R — FARFPASE-TRUE——®
— MAK NO_TEST=TRUE
SMC_FAN_5_CTL — NC g}x:lc FRAUI];I 5_CTL IR5233
- E SE=T. NO_TEST=TRUE . .
- g%%ﬁw L Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
;s _SMC_BIL_BUTTON_ L — NC_SMC BIL BUTTON_L 2%1
- E ASE=TR NO TEST=TRUE .
;s _MEM EVENT L — NC_MEM EVENT I A SMCBOARDID: 8
— MAKE_BASE-TRUE NO_TEST=TRUE =
;s _SMC_PWRFATL WARN L —_— NC SMC PWRFAIL_ WARN L
—_— RUE NO TEST=TRUE
=PP3V3_S4_SMC 1 25 40 40
1;
R5230 R5282
0 MC Wak rces 190x
M PCH_SUSWARN_L 1 2 PCH_SUSWARN_L 1
D §HS EGH. SYS AR o - S4 SMC Wake Source o
I/SZOW 2201
0901 4 10 9 1 __=PP3V3_S4_ SMC
736 I =TPAD_WAKE L — SMC_PME Sé WAKE L 38
R5 2 3 1 _— I ungﬁBKﬁE—IﬁUE @
38 M PCH ACK L 1 2 PCH ACK L 13 D BT WAKE L
MAKE_BASE=TRUE = Y = =
lﬁ'ZFOW w0 3 _SMC_WIFI_PWR_EN R5295 10k AN A —ss—750m— 20T
0201 NOSTUFF
— P3V3S4SW_SNS_EN o 0 55 _SMC_SENSOR_PWR_EN R5294 10K LAANA 2
40 38 _SMC_SENSOR_PWR_EN I — PBUSVSENSE_EN az 5 I720W MF 201
—HARE BASETRUE = NOSTUFF
40 3 _SMC_WIFI PWR_EN — PM_WLAN_EN 66
MAKE_BASE=TRUE —
Top Block Swap e ACTUATOR_EN_LR5297 A% R .
2011/20w - SMC_RESET_L 38 39 47 54 71
pr——
RC Placeholder to filter noise 105271 NOSTUFF SMC PrOjeCt Support

on this signal towards SMC IO.

2
38% B
—f ’z‘%%‘cm‘“ xégi 2 d} Apple Inc. mOS 1-1573 | D
= GND_SMC_AVSS 1035 42 43 1s 8 8.0.0
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n n . n 11} . n n .

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

e 2 =PP3V3_S0_SMBUS_PCH » 1» PP3V3_SO0_EDP_SW  =PP3V42_G3H SMBUS_SMC_5
1 1; 1 1; 1 1;

WILDCAT POINT LP R5300 R5301| upMI Redriver (on RIO) sMc R5350 R3351 Internal DP sMc R5380 R5381 Battery Charger
U0500 v S Eew | oo 9510 U5000 23S F oo J8300 U5000 23S e | ISL6259 - U7100
(MASTER) N5, 1,55 ( P Ox : 0xCD) (MASTER) 245, 96 ( ) (MASTER) N5, 1,56 (Write: 0x12 Read: 0x13)

45 1 10 SMBUS_PCH_CLK — _=I2C_HDMIRDRV_SCL o 45 2 SMBUS _SMC 0_SO_SCL — =I2C_TCON_SCL . o 1 2 SMBUS_SMC 5_G3_SCL — _=SMBUS_CHGR_SCL o
MAKE_ BASE=TRUE = “MAKE. BASE-TRUE = MARE_ BASE-TROE = D
45 1 10 SMBUS_PCH_DATA — =I2C_HDMIRDRV_SDA o 45 2 SMBUS SMC 0 _SO_SDA — =I2C_TCON_SDA . o 1 2 SMBUS _SMC 5_G3_SDA —_=SMBUS_CHGR_SDA o
MAKE_ BASE=TRUE = “MAKE. BASE-TRUE = MARE_ BASE-TROE =
J L II L J | L
Battery
J7050
m (See Table)
Battery Manager - (Write: 0x16 Read: 0x17) __ —SMBUS BATT SCL .
—_=SMBUS_BATT_SDA "
L
—
n n .
SMC SMBus "3" S0 Connections
« =PP3V3_S0_SMBUS_SMC_3
Ja4
Internal DP
S LGD
rs30) [mszor
Parade T-con - (0x10-0x2F or 0x30-0x4F) Y Y uUs5000 UZé‘Z’% ?mw
XDP Connectors (MASTER) 2012 2201
J1800 = SMBUS SMC 3 SCL c
n 11} .
(MASTER) SMC SMBus "2" S3 Connections SHMBUS SMC 3 SDA
.« =SMBUS_XDP_SCL — )
.« =SMBUS_XDP_SDA =  =PP3V3_S4_SMBUS_SMC_2 X29 Temp (on RIO)
) TMP105: J9510
SMC R5370! IR5371 Trackpad (Write: 0x92 Read: 0x93)
1K K J4802 — =I2C X29THMSNS_ SCL
U5000 1/20u 2o (Write: 0x98 Read: 0x99) -
(MASTER) 201, 2201 ) - — =I2C_X29THMSNS_SDA
o 1 2 SMBUS SMC 2_S3 SCL — =I2C_TPAD_SCL e L
MAKEiBAEE =TRUE —
9 713 SMBUS SMC 2 S3 SDA — =I2C TPAD SDA .
MAKE_BASE=TRUE || T TBT & MLB Prox |
EMC1412: U5850
(Write: 0xD8 Read: 0xD9)
— =I2C_TBTTHMSNS_SCL
— =I2C_TBTTHMSNS_SDA
L
n . 11} .
WILDCAT POINT LP SO "SMLink 0" Connections B
68 a1 =PP MB PCH n 1] .
=BE3V3_S0_SMBUS ECH SMC SMBus "1" S0 Connections
1 1; =
WILDCAT POINT LP R533129< 1;{523;(11  =PP3V3_S0_SMBUS_SMC_1
- 5§'
UOSOO 1/20W 1/20w .
MF ME CPU, Mem, Airflow
(MASTER) 2012 2201 SMC R5360' 'R5361 F’ixsta'ck Prox !

510 SML_PCH_0 CLK 2.0K 2, 0K

° ' MAKE BASE=TRUE us5000 /28w &Zzow EMC1704-02: U5870

75 14 ﬁg{% %CE g DATA (MASTER) 201, 2201 (Write: 0x98 Read: 0x99)

WARE—BASE=TRUE
| o2 SMBUS _SMC 1_S0_SCL — =I2C_CPUTHMSNS_SCL ., —

MAKEiBASF=TR E —
o 2 SMBUS SMC 1_SO_SDA — =I2C_CPUTHMSNS SDA .,

MAKEiBASF=TR E —

I| L

[1] . 11} .
WILDCAT POINT LP SO "SMLink 1" Connections LS
J4002

(Write: 0x72 Read 0x73)
— =I2C_ALS_SCL 2

WILDCAT POINT LP _ -12c_aLs_spa

uos500 N — A
(Write: 0x88 Read: 0x89) SYNC MASTER=GKOO J52 SYNC DATE=12/06/2013
o 14 SML_PCH_1_CLK — [SYNG. MAST .
P OMLBCH 1 DATA = SMBus Connections
| d} Apple Inc. 051-1573 | D
8 8.0.0
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PBUS VOJ_tage oense « bknable (VPUK)
. . Gain: 0.167x CRITICAL
CPU High Side Current Sense (ICOR) vnominal: 12.6 V, Range: 19.7 V 5480
Gain: 100x, EDP: 10.5 A SMC ADC: 01 NT%D3169CZ
Rsense: 0.003 (R5400) SOT-963
Vsense: 31.5 mV, Range: 11 A 6 13 =PP3V3_S0_HS_COMPJTING_ISNS oD - nab PBUS VS N-CHANNEL 6 PBUSVSENS_EN_L
SMC ADC: 00 1C5401 (to CPU High Side Threshold glelég]s:‘ wgen YR®BGS
o — 0. 1UF Alert circuit) R5482*
100K
¥ 2 SpY P PBUSVSENSE_EN 2 1%
o =BPVIN_S5_HS_COMPUTING ISNS U5400 éf{lzszss—UMoo Moo agy 00000 B2 s e N hp1eW
PLACE_NEAR=U5400.5:1DMM 1ya5714 e D%’5§_,?9 1 *%%2|  pPLACE NEAR=U5000.E1:5MM
% TSNS_HS_COMPUTING 5Nin- ~ sc70  our | 6| GPUHI_IQUT 143K smc_cpu_mI ISENSEmm, 1 J_ 3 __PBUS_SO_VSENSE -
100x A 1
1. 1/20w . =
e iy [Rga0s i Lesans X480 Rage
MM g oo T, &% « __=PPBUS_SO_VSENSE 1 §& 2 PBUS_SO_VSENSE_IN s 27/‘ 4K
o iy X3R PLACE_NEAR=R5400.1:10 MM b lfH .
criTIcal L2061 PLACE_NEAR=U5000.E2 : 5MM B 4 s M785,[ Rthevenin = 4573 Ohms
PLACE_NEAR=U5400.6: 5MM - o R54811 P-CHANNEL 9 SMC_PBUS_VSENSE o
= = D_sMC_a 36 39 40 42 43 44 100K R§4489§1 ! g5242%3
1 . e
. . Lyiew 1143 ¢%%y PLACE_NEAR=U5000.E1:5MM
402 1 X5R
OTHER 5V ngh Side Current Sense (IOSR) 2 PBUSVSENS EN L DIV MFI65, 0201 pL,ACE_NEAR=U5000.E1:5MM
Gain: 100x, EDP: 6 A GND_SMC_AVSS 36 35 40 42 43 44
Rsense: 0.005 (R5410) or Rsense SHORT s DC In VOltage Sense & Enable (VDOR)
Vsense: 30 mV, Range: 6.6 A + . =PP3V3_S4_ HS_OTHER_ISNS QYBEBEENS410.3:2:5mm Gain: 0.148x CRITICAL —
SMC ADC: 07 1C5411 Vnominal: 16.5 V, Range: 22.29 V
o C1UF SMC ADC: 04 05490
T %SV OTHERRC:YES NTUD3169C2Z
=PPVIN_S5_HS_OTHER5V_ISNS g i PLACE_NEAR=US000.A4: MM N CHANNEL
o0 e —"——l PLACE_NEAR=U5410.5:10MM U5410 R5419 Bagbles DEzIn,usgn © & DCINVSENS EN L
113 ISNS_H THER INA214 T Sent.
R5418 s0 5_0 SV N5 |n TeRe% 4 our L6 OTHER5V_IOUT WRAK | smc_oTHERSV_HI ISEHSE +0 R5492'
Short Rsense L8 100x A DeT 200K
1/20w NVSENSE_EN 2
OMIT i & o ISNS_HS_OTHERSV_P 4|ry+ ReF| 1 x 193 1C5419 D 3
os12-sHOMD 37 H—¢ [R5415 i _11§2002 #6128 T PLACE_NEAR=U5000.B3:5MM
CRITICAL | PLACE_NEAR=U5410.4:10MM oND 1% o %y 1 4022 -
o _agp=PPVIN_S5 HS_OTHER5V_ISNS_R o~ %i"w 2 X8R OTHERRC:YES J_ 3 DCIN_S5_VSENSE
2
PLACE_NEAR=U5000.A4 : 5MM =
GRTFRERNS BLREBINNRR-U5410.6:5MM - R34 9621
= = GND_SMC_AVSS 38 39 40 42 43 4 e =PPDCIN_S5_VSENSE 5 1 '1%3
. . M3, Rthevenln = 4573 Ohms
OTHER 3.3V High Side Current Sense (IO3R) . ENSE “
Gain: 200x, EDP: 5 A R5491* R5499?
Rsense: 0.003 (R5440) or Rsense SHORT 8$BE s 69.815 5.49K
Vsense: 15 mV, Range: 5.5 A e 2 =PP3V3 S4 HS OTH ISNS BESN5440.3:2:5Mm 1416w 1416w 2 3¢5V PLACE_NEAR=U5000.B3:5MM
SMC ADC: 08 105441 402, 102, 0201  PLACE_NEAR=U5000.B3:5MM
i (%’8'%1UF OTHERRC : YES PDCINVSENS_EN_IL_DIV GND_SMC_AVSS S0 39 40 42 43 4a
PLACE_NEAR=U5440.5:10 2 1%¥ PLACE_NEAR=U5000.B5:5MM
w  _@u=PPVIN_S5_HS_OTHER3V3_ISN& US440 i 5449 Charger (BMON) Current Sense (IPBR) DC-IN (AMON) Current Sense (IDOR)
* R Charger Gain: 36x, EDP: 8 A Charger Gain: 20x, EDP: 4.6 A
R5440 '3« ISNS HS OTHER3V3 N| =~ INAZ10 1, OTHER3V3 TouT 14 P3K  sMc OTHER3V3 HI SE ., Rsense: 0.005 (R7150) PLACE_NEAR=U5000.F2:5MM Rsense: 0.020 (R7120)
Short Rsense 0-003 %% 200x px pSMC_OTHERIV3_HI_ T SMC ADC: 02 R5429 SMC ADC: 03 PLACE_NEAR=U5000.F1:5MM
OMIT g, guolts S L1SNS _HS OTHER3V3_Bn+ rer|l g R5445 MET |1c5449 w CHGR_BMON 1300K; ,sMc_BMON_ISENSE w R5439
—L 0 22UF .
CRITICAL PLACE_NEAR=U544O.4:10VIM GND % T 2%, s CHGR_AMON L 7o SMC_DCIN ISENSE w0
« _agp=PPVIN_S5_HS_OTHER3V3_ISNS_R < w2 2 g%gl
ERHFEISYS F OTHEER G XES 15000, 55 5 o
I -B5:5MM 2 10v PLACE_NEAR: 2 2 0 OPF
1 _BEREE NBERR=U5440.6:5MM GND_SMC_AVSS 38 39 40 42 43 4 §3B7CERM N 18% PLACE_NEAR=U5000.F1:5MM
- - GND_SMC_AVSS 2 XIR-cERI
. GND_SMC_AVSS 04z 43 a4
LCD Backlight Current Sense IBLC PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTIO S
N
2D oacxklig. ( ) Trackpad Actuator X239 Voltage Sense (VTPC)
Rsense: 0.025 (R7700) 11750008 2 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5419,C5449 OTHERRC : NO Gain: 0.10771
Vsense: 22.5 mV, Range: 1.32 A 68 a1 43 a2 _=PP3V3 S4_ TISNS LOADISNS 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5459 LOADRC : NO ‘S’;l[lgm;g(ajl.lza V, Range: 30.64 V XW5470
SMC AD: 10 :
1C5450 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5469 TPADRC : NO 36 PPVIN S4 TPAD FUSE 1
- -9 -{,;wF NOSTUFF
+ 2 CERM . R5466
PLACE_NEAR= .2:10MM. 402 LOADRC: YES : :
CE_NEAR=U7700.2:310 U5450 BYPASS=U5450.3:2:5MM R5459 PLACE_NEAR=US5000.B6:5MM Final Filter RC TBD AN
o o T ISNS_LCDBKLT_N slv. TeR%t? our 6 | 1sns_repBrLT rour 14-RR% . v s 0 . =PP3V3_S4_TISNS 1720w
100x S TPADRC:YES 201
1/20w ° T_ X2 DIV .
w e o LSNS_LCDBKLT_P 4N rer|l o [IR5455 JiE) 1 (g5242'.33 NOSTUFF 460 R5465 TPADRC:YES vou 39_DIV
K . 10K
PLACE_NEAR=U7700.1:]10MM oo 1% 00 ~ %% R5463" BMN32D2LFB4 , 10K | CRITICAL
~ Dz,jgl )ég%l 39 ?&N%gg{)ﬁzﬂ4—3 U5463
ERRRIERE 2 s LOADRC: Y 1/18m NOSTUFF OPA340NA
BPRARESNEAR=-U5450.6:5MM BPARE 4 EER-u5000.B6: 5MM s,
= = - G[1 1 ISNS_X239_IOUT_ INT .,
= GND_SMC_AVSS 38 39 40 42 43 a4 I'PAD_ACTUATOR_EN_L a2
HRSFPET % = PLACE_NEAR=U5000.G2:5MM
Trackpad Actuator X239 Current Sense (ITPC) C2463 = NOSTUFF
. . PLACE_NEAR=U5462:5MM  ISN
Gain: 4.99x, EDP: 2.61 A (Transient) CRITICAL 1]z = =
Rsense: 0.02 (R5460) R5460 ghort Rsense 1 R5462 NOSTUFF TPADRC: YES TPADRC: YES
Vsense: 261 mV, Range: 5 A 6=66% iV, ISNS_ X239 PEAK FBK1 2 461 468 4
1» OMIT = Sul R5 R5467
SMC ADC: 11 P = o040 LM DMN32D2LFB4 10K L 10K |
12-
" —PPVIN X239 _PBUS_I r 9612-SHORT _ B . B . ISNS_X239_ IOUT D oL :!_>|| DEN1006H4~ 3_,_—/\/4\!& N
PLACE_NEAR=U5460.3:3MM 3 4 PLACE_NEAR=U5460.4:3MM R5464 ISNS_X23P PEAK_CAP ISNS_X239_IOUT = Lagen Lagen
w ISNS_TPAD P SNS_TPAD N NOSTUFF e 202 201
_ _ _ | 1 2 | NOSTUFF 2 ISNS_ X239 INT I
4 Y CRITICAL CRITICAL CRITICAL CRITICAL TPAD_ACTUATOR_EN_L -
300 4z m
VIN+ VIN- L7iew US5461 D5461 D5461 U462 | L _ SYNC MASTER=JACK J52 SYNC DATE=12/15/2013
b5 OPA340NA 2 PLACE_NEAR=U5000.A6: 5MM e — EEEEEEEE—
U5460 TPADISNS 3 5 BAT54DW-X-G |BAT54DW-X-G 5 OPA340NA | - -
TNAL30 + v sor-23 SOT-363 SOT-363 | sor-23 R5471 R45;1369 Power Sensors: ngh Slde
e 1 o =PP3V3_S4_ISNS . S v+ SOT23-5 ouyqli  ISNS_X239_ IOUT_BUF : 1N« Ny L 2 ISNS X239 TOUT INT1%\F3% ,SMC TPAD ISENSE g, .
v, u b B % 051-1573 | D
TPADISNS IR54 61 e« s« =PP3V3_S4_ISNS | —H- I s 4 e E¥ 1200 105469 Apple Inc.
CRITICAL e 2 S 2 NC NC 2TPADISNS 402 201
C5460 24.9K C5461 | NOSTUFF s 11 1542 =PP3V3_S4_ TSNS | NOSTUFF TPADRC:YES “— go.zzup S 8.0.0
0.1y¥ ! sz Lraew 0'1}%‘% L 1 C5462 | 1 2 §:3V NOTICE OF PROPRIETARY PROPERTY:
i% g5y ) 0.10¢ - 8 roaprc:ves s U g dvtl
402 2 P TPADISNS NOSTUFF CERM PLACE_NEAR=U5000.A6:5MM THE POSESSOR AGREES TO THE FOLLOWING:
BERARESNS 10 5. b smm BYPASS=U5461.5: : 5MM TPADISNS 402 GND_SMC_AVSS 4 3 1 T TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 54 OF 120
= = 42 4 u II NOT TO REPRODUCE OR COPY IT
= = X = BYPASS=U5462. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
Gain: 200uA/V * 24.9KOhm = 4980 BOM_COST_GROUP=SENSORS | 1v ALL RIGHTS RESERVED 42 OF 82
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CPU Fixed Current Sense (ICO0C)
Gain: 219.33x, EDP: 40 A
PCH 1.05V Current Sense ( IC1C ) Rsense: 2x of 0.00075 (R7310, R7320), Rsum: 0.000375
Gain: 200x, EDP: 5.2 A Vsense: 15 mV, Range: 40.12 A
Rsense: 0.003 (R7640) or Rsense SHORT E9BRESNS5560.3:2: 5MM SMC ADC: 06 R5545 —PP3V3 SO VRISNS, LOADISNS
Vsense: 15.6 mV, Range: 5.5 A ég =PP3V3 S4 ISNS DIFFERENTIAL_PATR=CPUVR ISENI pyyRr TSNS1 P 14.42K e ) CE]?SE{)I;IASS=USS40 .5:2:3MM
SMC ADC: 19 1 (g515 60 NG XNET CONNECTIONZTRUE 0.1% LRRRISNS ?8'%1UF
= 9, 1uF LOADRC: YES M LOADISNS )
1 S 8% PLACE_NEAR=U5000.H2: 5MM LOADISNS REY R5542 U5540 2 gl LOADRC: YES
* e - DIFFERENTIAL PATR=CPUVR ISEN2 1.05 © ISL28133 4 PLACE_NEAR=U5000.B4 :5MM
U5560 R5569 o 56 P 1 P 1L 03K @ CPUVR_ISNS R P 3 . 5C70-5 == R5g>3 9
INA210 4.53 MO SRER CONNECT I ON-PHUE 0,1% A N4 Q of % a0
w s gm>—LSNS_1V05_S0_N 5|~ T 8C70  our | 6| B1VO5S0_IOUT 1 K o SMC_PCH_ISENSE o _XNET_ 6w 1/20w 5
200x 1 Mo LOADISNS 0402 201 —- Y
50 59 (Iy—LSNS_1V05_S0_P 4N+ rerll o ['R5565 M 1C5569 DIFFERENTIAL PAIR=CPUVR_ISEN1 R45 -2’24 7 R15 05;1 3 ~
20K —— 9;,22UF a0 36 cPUVR_1sNs1 N 1% 2% . cPuvR_IsnNs N 1L 03K | CPUVR_ISNS_R N 20%,
GND 59 T, 8%y CDprace NEAR=R7310. 3:5m \/ Y, v 1 2 8ed
1720w 2 $ip NO_ XNET_CONNECTION=TRUE (1% 1 ow R5544 b 8301
~ ME, 0201 R A& R5541 2 I RC:YES
2 PLACE_NEAR=U5000.H2 : 5MM LOADISNS RE®% g 201 715K FT5K NORCHFEEAR=U5540] 4 @ﬁﬁ _NEAR=U5000.B4:5MM
8E§BIEXE gRE‘EFE _ . LOADRC:YES DIFFERENTIAL_PAIR=CPUVR_ISEN2 242 LOADISNS éélsw 1 AN\ 2 —
=+ L _NEAR=US5560.6: 5MM b sMe A e ww CPUVR 1sns2 N__ 15825 L4582 RALY - GND_SMC_AVSS 200002 0 0
o o NOixNE'ILCONNECTIO[(]:i‘RUE 10/1‘;1;6%(1\1 - M&B&E@§NNECTION=TRUE %FZ %gﬁ%%?}é%mgcnw:mu
LOADISNS 0402 =
DDR 1.2V S3 (CPU & Memory) Current Sense (IMOC)
Gain: 200x, EDP: 9.5 A ( SSD Current Sense (ISDC)
Rsense: 0.002 (R7450) or XW7450 BPRASNS £2:5MM Gain: 200x, EDP: 2.5 A (8.2 W) 1 =PP3V3 S4 ISNS BYPASS=U5580.3:2:5MM
Vsense: 19 mV, Range: 8.25 A ;i -—PP3V3 _S4 ISNS 8880s570.3:2:5 Rsense: 0.005 (R5580) o L —
SMC ADC: 09 105570 Vsense: 12.5 mV, Range: 3.3 A (gSIEL%O
0. 1UF SMC ADC: 13 m == 9
7 r, $9% DDRRC: YES T 2 I, PLACE_NEAR=U5000.C2: 5MM
+ 2 cEku PLACE_NEAR=U5000.A5:5MM - MM ssg0 265 5589
U5570 R
INA210 R45 ';)37139 sy TRRZM0 |6 |1sns so_ssp_rour  1%423% _smc_ssp 1sEnsE o
o = (o =PPDDR_S3_REG s|mv- " sc70 - our |6 NS_DDR_IOUT 1 p SMC_DDR_ISENSE  pom a0 200x% Pox
200x * M ISNS_SSD_P . 1 1 B B
s (—BPDDR_S3 REG R 4 lm+ rer|l ¢ |'R5575 i |ress79 1078 Ry, oo™ 5 o e [B5083 o G582
20K 21— g 22uF CRITIC PLACE_NEAR=U5580.4:10MM oo 920w T, 8%
GND $J20m 2 GV o _up=PP3V3_SOSW_SSD_ISNS_R| - i Rex
~ 561 03201 2201 PLACE_NEAR=U5000.C2: 5MM
PLACE_NEAR=U5000.A5:5MM F
BRRESERL | BOSEUFEEaR— DDRRC:YES CRITICAL 1 1 BOREHF REAR=U5580.6:5MM
L L _NEAR=U5570.6:5MM GND SMC AVSS . . = = GND_SMC_AVSS 20 29 40 a2 43 a0
ez CPU High Side Current (ICOR) Threshold Alert
Gain: 100x
NOSTUFF
CPU DDR 1.2V S3 (CPU Only) Current Sense (IM1C) Rsense: 0.003 (R5400) Coes3
Gain: 500x, EDP: 1.1 & BYPASS=U5551.5:2:3MM 0.22UF
Rsense: 0.005 (R5510) or Rsense SHORT N s a2 =PP3V3 S0 _HS_COMPUTING_ ISNS ‘ 102
Vsense: 5.5 mV, Range: 1.32 A =PP3V3_S4_ISNS BE9BREENS5510.3:2:5Mm § Cc;g}éyls —Jol—%
SMC ADC: 18 1 gslr_:%]]r_‘o 00' TUF 2’252%]
. T LORBECHEES 100, m1s s g = R5553
xy CERM = . : AAN
= - : 402 — 255K
" PP1V2_S3_CPUDDR_ISNS  PLACE_NEAR=U5510.5:10MM (5570 R5519 CPUHYS = CPUHYS CPUHI_COMP_FB | 1 2
1|3 i i . 1; b4
R5510 '[2« ISNS_CPUDDR_N sloy. B2 |6 |1sws_cpuppr_tour 143K _smc_cpuppr_1sens . Trip Target on CPU High current: 2.5 A 1;54554 R5556 CPUHYSl 3o
OMIT 0 500x Y p-SMC_CPUDDR_ I SENSEgm, Hysteresis Circuit: 294K 15K U555 0%
Short Rsense LW ISNS CPUDDR P . . L 1/;2Fow 1C5519 vref = 0.737 V 1720w —LAAN 2 34 5 DS’ICC71;6554 1T CPUHYS
0612-sHORT 577 e eri—e [RS5515 IR B s Vth = 0.616 V -> 2.054 A on CPU High current,¥01 2 N CPUHI COMP OUT
CRITICAL & - 29%, Vtl = 0.771 V -> 2.571 A on CPU High current 5o ———<EUELCOEEDULe
 _an=PP1V2_S3_CPUDDR_ISNS_3§ PLACE—NEAR=U551°C';I‘T}I°C:'L o Lg2ow 2 ger) Hysteresis Margin = 0.518 A CPUHI_COMP_VREF 4
—ap—— = EE S e S 0T0 201 2
LOADISNS 2 PLACE_NEAR=U5000.H1:5MM N C;g};yss CPUHI IOUT R
F, _ . LOADRC: YES R 1
1 1 DRCH REAR=U5510.6:5MM o e Bves §§1 5K \
280z 1720w NOSTUFF CPUHYS
SMC_CPUHI_COMP_ALERT .
. 2261 'R5557 'R5552 CPUHYS - ’
3.3V SO Rail Current Sense (IR3C) 0 0 U5552
Gain: 500x, EDP: 1.1 A = 2920w &Zzow DMN32D2LFB4
MF DFN1006H4-3
Rsense: 0.005 (R5520) or Rsense SHORT g%}gggggsszo 3:2:5MM 20201 20201 SYM_VER_2
: . = 4 ISNS -3:2:
Vsense: 5.5 mV, Range: 1.32 A i =PP3V3 S4 .| BMON_IOUT_D
SMC ADC: 14 105520 NOSTUFF — - 1 )
A =
0. 1UF D5557
b - T, 189 LOADRC:YES SH-201
CERM PLACE_NEAR=U5000.B1:5MM RB521%S-30
o =PP3V3_S0_ISNS PLACE_NEAR=U5520.5:10MM (5550 402 R5529 =
B CPUHI_IOUT =
INA211 B e
Sow- w70 our (e LLSNS PRIUISO TOUT 1IN pSHC PPIVISO ISENSFm - DDR 1.8V Current Sense (IM2C)
X LY .
w 1/20w Gain: 500x, EDP: 0.45 A
1 15 1 ’
Short Rsense 0§12-SHORT D e REF 9 R5525 261 J - gszsz%g Rsense: 0.005 (R7829) or Rsense SHORT g%}ggggg 5.
CRITICAL 20K — % SBPavi 54 I 5590.3:2:5MM
_ 5% 0%y Vsense: 2.25 mV, Range: 1.32 A _= Vv3_S SNS
PLACE_NEAR=U5520.4:10MM __ GND 120w 2 §en SMe ADG: 12
’ CRITICAL ° 2201 ;;.;ICE NEAR=U5000.B1:5MM ) - (g515%0
] = .Bl: —=0.1lu LOADRC: YES —
OADTSNS PR REAR=U5520. 6 : 5MM LOADRC: YES - + 2 iﬁim PLACE_NEAR=U5000.G2:5MM
= = - GND_SMC_AVSS 38 39 40 42 43 44 U5590 e
R5599
ISNS_1v8_S3 5 Az 6 _|B1ves3_tour 14238 _sMc DDR1VS_ISENS
: 1 3 - ouT p SMC_DDR1V8_TSENSEmmm, 1
5V S0 Rail Current Sense (IR5C) o CD—PERer ¥EnR I 529 a4 5lin W
Gain: 500x, EDP: 1.0 A we o LSNS_1V8 S3 P A 500x .|, + |'R5595 ZMFSW 1C5599
Rsense: 0.005 (R5530) or Rsense SHORT B%Rgggg 5. ] = .37 20K 0 —— 0.22UF
—pp3V3 S4 ISNS 5530.3:2:5MM =%
Vsense: 5 mV, Range: 1.32 A 844392 = GND ﬁzow 2 823V
sme apes 17 1G5530 CRITICAL 240 ;;.;ICE NEAR=U5000.G2 : 5MM
95 1UF LOADRC: YES LOADISNS = = <Ge:
- o : :
_ > 18 PLACE NEAR=U5000.G1:5MM NOREHFREAR=U5590. 6 : 5MM LOADRC: YES
=pp 1 = . 402 = = GND_SMC_AVSS b0 4z 43 s
’ T 30" fm;c;i_smilivlfoslo S %?1%52?;? R45 gg}g SYNC MASTER=JACK J52 — DSYN3C DATE=12/0672013
R55 2 : = ATEC12/00/20.3
OMIT 9 L2 - 556'6)x our (6 1 LSNS PPSVSO IOUT 1 i SMC_PP5VS0 ISENS 0 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION m;' -S Load Sid
er ensors: oa lde
Short Rsense Lyl s0o TSNS _PP5VS0_P 4 |1+ rerll ¢ ['IR5535 IMZFDW 1C5539 11780008 3 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5569,C5519,C5599 LOADRC:NO ow -
0612-SHORT o] 51K 200 | §TouFR
CRITICAL 5% T %9 11750008 3 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5529,C5539,C5549 LOADRC:NO 051-1573 D
—pp5 0 ISNS R PLACE_NEAR=U5530.4:10MM GND i/20w 2 §:3V Apple Inc.
o — v s SN - CRITICAL ~ 21‘2’%‘1 0201 5000.G1:5 11750008 1 RES,MTL FLIM,100K,1/16W,0201,SMD,LF C5579 DDRRC : NO ® 8.0.0
PLACE_NEAR=U .Gl:5MM - 0.
LOADISNS c
S. LOADRC:YES NOTICE OF PROPRIETARY PROPERTY:
= = gﬁBg_HEAR=U553O ° 6 : SMM THE INFORMATION CONTAINED HEREIN IS THE dvt 1
) FORD_SMEAVSS ———— w0 R ROSEAEGn RORERS 20" nhE FuiONine:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT 55 OF 12 0
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=SENSORS || 1v ALL RIGHTS RESERVED 43 OF 82
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CPU High Side (ICOR) Peak Detection Support

R5660 R5666
68 45 =PP3V3_ SO0_CPUTHMSNS 1 A\ 2 o 59 LSNS_CPUHIGAIN R P 1AfN 2 ISNS_CPUHIGAT
1/52%ow . PLACE_NEAR=U5660.6:10MM 1/52%ow NOSTUFF
Hr R5662 0561 R5667
1C5660 iy @_Isys%mm%n&_l/\/g/\/;
0.1UF D}j}{zow PLACE_NEAR=U5660.6:1 Y
0 2201 150w

R5668 0501

BYPASS=U5660.3:2:5MM sog TSNS _CPUHIGAIN R N 1 0 2 ISNS_CPUHIGAIN N 45 80
1 1 PTACE_NEAR=U5660.6: 10NN 1\/;2\/%0‘“,\/ _NOSTUFF“—_m
- 'R5661 0561 R5669
]iﬁsK 80 44 42 ISNS_HS_COMPUTING N1 0 2
o ¥ 1720w 5T AcE NEAR=U5660 -6 : LOMN 1\//52\/%0‘“,\/
CKPLUS_WAIVE=NdifPr_badTerm U5660 R5 g 65 2201 oE

4 SNS_CPUHIGAIN_ OUT 1 2

- [ o 00

2 .3V
CERM-X5R
0201

PLACE_NEAR=R5400:10MM )

o

2
80 a4 42 [T ISNS_HS_ COMPUTING_ P 5 |rn- SC70 OOUT
CRITICAL

Thunderbolt TBT Current/Voltage Sense (IHSC/VHSC) o LSNS_HS_COMPUTINGJ we 200x  mer

Gain: 200x. EDP: 2.8 A XW5640 CKPLUS_WAIVE=NdifPr_badTerm 5% v
TUEF - - GND 3, S e
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 IJI%%E}II\IEAR=XW5640.2:10MM o 2(/)1ow 238,
2

In battery discharge scenario negative voltage will be
1C5665 present on IN+/- pins with INA output voltage decreasing
from 3.3V with increasing discharge current.

-

'R5664
15K

Vsense: 14 mV, Range: 3.3 1542 ISNS_TBT IVIN 1 2 ISNS_TBT IVOUT NOSTUFF SENSE+ pins of EMC1704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640.1:10 MM 1;2%ow L _L PLACE_NEAR=U5660.6: 5MM This deviation has been designed in our Peak Detection circuit.
oMF - With 10uA sink: 0.125A - 2.1A -> 13mV - 83 mV

201
60 a0 43 a2 _=PP3V3_ S4_ TISNS TBTISNS
BYPASS=U5640.3:2:5MM

16960 Battery BMON Discrete Current Sense (IPOR) & Threshold Alert

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

) I, 23% PLACE_NEAR=XW5640.2:10MM TBTRC: YES Gain: 50x. EDP: 8 A
> 4 TBT I v+ GERM TBTISNS PLACE_NEAR=U5000.A8: 5 Rsense: 0.005 (R7150)
“ = = ! PLACE_NEAR=U5640.5:10MM U5640 R5647 R5649 Vsense: 50 mV, Range: 13.2 A
1| 3 INA210 .53 SMC AD: 05
R5640 /3= ISNS_TBT_N 5|~ T sc70 - our |6 o ISNS_TBT_IOUT 1 2 NOSTUFF
OMIT 8 BT D 200x By 1750w LR
Short Rsense Ly s0 TSNS 4N+ REF| 1 ¢ R5645 o¥51 . =PP3V3 SO0 _SNS_BMON 01.22(2JF
0612-SHORT Tz 20K
CRITICAL GND ?ﬁzow BMONHYS
68 =PP3V3_S4_TBT_ISNS_R | pLACE_NEAR=U5640.4:10MM o ME 1C5671 &%y
2201 —— 0.1UF X5R
TBTISNS NOSTUFF TBTRC: YES 19%y 0201
PLACE_NEAR=U5640.6:5MM PLACE_NEAR=U5000.A8:5MM 2 CERM-X5R R5 6 7 3
= — 0201
= = GND_SMC_AVSS 38 39 40 42 43 a4 BMONHYS = BYPASS=U5671.5:2:3MM BMON COMP FB , 255K, \
ONHYS —\/\/\—¢
LCD Panel Current Sense (ILDC) 'R5674 76 BMONRYS firko
Gain: 500x. EDP: 1 A 200% R367 U5671 HEoEF
RSENSE: 0.005 (R8320) or Rsense SHORT LOADISNS .. ... D%Zzow 1 2 34 N2 MCP6541T  puonnys
Vsense: 5 mV, Range: 1.32 A 68 a0 43 42 _=PP3V3_S4_ ISNS cUEet 2201 1 /20w 1 BMON_COMP_OUT
MC AD: 21 MFE d
smMe CHGR_CSO_R_P/N are swapped on purpose 201 4
" | BMON_COMP_VREF _
o LOADRC:YES to measure Battery discharge power 2
~ PLACE_NEAR=U5000.A7:5MM into system By BMONHYS
: R5675
I:'[]I\?I_\Gzzl? R45 §329 Trip Target on Battery current: 3.5 A %92 iK =
w o (my— LSNS_LCDPANEL_N 5| = 570 our |6 | TSNS _LCDPANEL_IOUT Ly, K oSMC_LCDPANEL_ISENSE oD Hysteresis Circuit: %10 BMON_IOUT_R uonys SMC_BMON_COMP_ALERT L 0
500x L ow Vref = 0.854 V 2 NOSTUFF
« o Cxy—LSNS_LCDPANEL P 4]mn reF| L R5625 iy 1C5629 Vth = 0.758 V —> 3.031 A on Battery current 1C5672 DMN32%§’EF7B%
51K p— 00'22UF Vtl = 0.887 V -> 3.549 A on Battery current = 9 '%1UF DFN1006H4-3
GND 2920w 2 g:3v Hysteresis Margin = 0.518 A NOSTUFE BMONHYS 2 357 SYM_VER 2
o i 8361 'R5677 'R5672 i35
0 0
LOADISNS LOADISNS LOADRC:YES 5% 5% = 1|6
PLACE_NEAR=U5620.6:5MM PLACE_NEAR=U5000.A7:5MM lFZOW lFZOW
= = GND_SMC_AVSS o 30 10 42 45 an BMONTSNS s 50201 ,0201
43 BMON_IOUT_ D =
C5670 1! ’ - = -
0. IUSE NOSTUFF
CERMZ3E 2 D5677 A
Camera (S2 Controller) Current Sense (ICMC) vensentsero. ai 8L iR 7
Gain: 500x. EDP: 0.82 A a sURed = RB521ZS—30K
Rsense: 0.005 (R5610) or XW5610 o
Vsense: 4.1 mV, Range: 1.32 A T )
SMC AD: 15 U5670 BMONRC:YES
CKPLUS_WAIVE=NdifPr_badTerm INA213 R45 g; 9
w0 51 [T CHGR_CSO_R_P 5|IN- SC70 our |6 . BMON_TOUT 1A IS SMC_BMON_DISCRETE_ISENSE a0
CRITICAL 1/12%0W BMONRC: YES
1 1
1o 1» =PP3V3_S3RS0_CAMPWREN — o CHGR CSO R N__4jm+  50x rerfd R5671 201 (g5262t7n9
— LOADISNS . CKPLUS_WAIVE=NdifPr_badTerm 15K PLACE_NEAR=U5000.A3:5MM %0%
s a1 s 2 _=PP3V3 S4 ISNS BYPASS=U5630.3:2:5MM GND ﬁzow 2 X5RV
~ 0201
PP3V3_S3RSO_CAMERA __ 1C5610 BMONISNS 2201 PLACE_NEAR=US000.A3:5MM
MIN-NECKWIDTH=0 . 178U - 05l UF PIARE NEAR=US670. 6 5M1t
YRR e . To & LORPRELYES = = -
) = x GERM PLACE_NEAR=U5000.B2:5MM = = GND_SMC_AVSS 38 39 40 42 43 a4
w3 _qu=PP3V3_S3RSO_CAMERA | U5610 R5619
INA211
L, .. =pp3va samso cmmra 5 |m. Lerro Lour |6 | IsNs_camera tour 1%'R3% . sMc_cAMERA ISENSE oD CPU Core Voltage Sense ( vcocC )
XW5610 8] 500x 1 Mow SMC ADC: 20 XW
sn 14 PP3V3_S3RSO_CAMERA R 4 |TN+ rerll_¢ ['IR5615 JiE) 1C5619 SSMG 80 R45 g389
2 20K —— 9532 2UF e 10 s _=PPVCC_S0_CPU 1 2 _cpuvsenseE_1n _1WRRK SMC_CPU_VSENSE w0
.« __PP3V3 S3RSO_CAMERA R [ GND 20w 2 §5§V PLACE NEAR=R7310.2:5 MM iy
T MIN LINE WIDTH=0.oMM |
HIN-NBCKIIBTR=0 2 LOADISNS o ,261 8261 M 1C5689
= R5611 NOSTUFE . . LOADRC:YES prace NeaR-3000.57:5ms = 9y22UF
w _pPP3V3 SO CAMERA R1 2 CAMERA_3V3:S0 T 1 =1 .61 PLACE_NEAR=U5000.B2:5MM 5 X5RV -
* L = = GND_SMC_AVSS wswaow 0201 FPLACE_NEARSUS000.B7:5MM
MESLE GND_SMC_AVSS 38 39 40 42 43 aa
RSglz ISYNC MASTER=JACK J52 SYNC DATE=10/26/201%
Py =PP3V3_S3_CAMERA R1 2 CAMERA 3V3:S3
- - A CPU Core IMON Current Sense (IC2C) Power Sensors: Extended
MEF-LF Gain: 1 A / 28.273 mV, Range: 40 A.
02 ’ R5699 051-1573 | D
SMC ADC: 22 -
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 5 _CPUVR_IMON 1 2 SMC_CPU_IMON_ISENSH, « R Apple Inc.
L3 8.0.0
. 17%%0
11780008 2 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5619,C5629 LOADRC:NO With R7210 (Ri) set to 316 ohm, O%IW 1C5699 NOTICE OF DROPRIETARY PROPERTY :
11750008 1 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5679 BMONRC : NO R7310 (Rsen) set to 0.75 mOhm, PLACE_NEAR=U5000.B8:5MM _ _ 00' 22UF ;gEP§¥Eg§g§TéggPEgggAégEgp;EEE§SC15 THE dvtl
v .
5 NOSTUFF THE POSESSOR AGREES TO THE FOLLOWING:
117s0008 1 RES,MTL FILM,100K,1/16W,0201,SMD,LF C5649 TBTRC:NO R7230 set to 95f3 kOhm, . 2 ’53‘31 PLACE_NEAR=U5000.B8:5MM I TO MATNTATIN THIS DOCUMENT IN CONFIDENCE
Num Phases (N) %s 2, and Io (ICCmax) }s 40A, GND SMC AVSS LI NOT O REPRODUCE OR COBY IT 56 OF 120
then 1A of Io gives 28.273mV at the Vimon. e e SO 3839 40 42 43 44 Qy77 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=SENSORS || 1v ALL RIGHTS RESERVED 44 OF 82




Thermal Sensor A:

Thunderbolt Die, MLB Proximity

I2C Write: 0xD8, I2C Read: 0xD9
R5850
¢ =PP3V3_S0_TBTTHMSNS 1 2 PP3V3 S%ﬁTBTTHMSNS R
I I W,
Wi URDEEEVIEM 1C5850
402 95 1uF L e 5 U5850 I2C Address:
¢z TP_TBT_THERM DP _ — . TBTTHMSNS D1_P 2 18y, R5851'Ro85 By setting R5851 to 15k, I2C address
MAKE_BASE=TR PLACE_NEAR=U5850.2: 5MM - 402 I 1 for U5850 is 0xD8/0xD9.
. NO_XNET_ CONNECTION=TRUE TBTTHRM_SNS éZzow éZzow
Thermal Dlode. _TBT Die (THSP) C58511 %DO = 5201 2201
I;iacimint Note: ee to HERMDA .o TBT TBTTHRM_SNS c%§M2 141 TBTTHRM_THRM:PU TBTTHRM_ALRT:PU
he tig Iio;nec s to o P;:BO e 402 2 |pp rrERM*/aDDR|_4_TBTTHMSNS THM oD
' chip, e €eg connec o pin . PLACE_NEAR=U5850.3:5MM 3
R 1§42 s IBTTHMSNS D1_N = DN ALERT*|y 6 _TBTTHMSNS ALERT L b o
J_ XwW5851 a =I2C_TBTTHMSNS_ SDA 7 | supata
= SM aQEry—=12C_TBTTHMSNS_SCL 8 [smcrx
PLACE_NEAR=U2800.AA8:2MM THRM
Note: Use GND pin AA8 on U2800 for N leg. GND_PAD
o @
TBTTHRM_SNS . P .
Thermal Diode: MLB Proximity (TMLB)
SUETIT D o TR LD oL
' Placement Note:
= ' Place U5850 on the TOP side, on the left portion
1 of the board, 1" to the right of USB connector.
L o oo a a2 a2 2 @ @ @ =@ @ @ = = = = = = = .I
Thermal Sensor B & CPU High Peak Detection:
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity
I2C Write: 0x98, I2C Read: 0x99
R5870
w1 =PP3V3_S0_CPUTHMSNS LA 2 PP3V3 SO CPUTHMSNS R
4 INE WIDTH=0. 25
1 /6w HEN HBCKCHIDT-0: 2" 1C5870
MESLF 0.1uF
CPUTHMSNS_D1_P 2 iﬁ{zm 1?(?0813115(?08132
Thermal Diode: Airflow (TAOP) = SIACE NEARSUS870 2 iomm ~| CRITICAL 402 0w 90w
e R 3 E -
' Placement Note: , NO_XNET_CONNECTION g%’%l N U5V§D7O = 5201 5201
' Place 05871, Airflow thermal indicator, above 05871 0.0022uF —— R R
| the SSD, on the BOTTOM side. ; BCBA6BLE T EMCEZ€4_2 CPUTHRM_THRM: PU CPUTHRM_ALRT:PU
T, 2 | CRITICAL CERM 2 |pp1 THERM*|yY__ CPUTHMSNS_THM oD
« CPUTHMSNS_D1_N PLACE NEAR=U5870.3:5MM 3 {om ALERT*y 10 CPUTHMSNS_ALERT_L b oD
s CPUTHMSNS_D2_P 4 |pp2/pw3 suparal 11 =I2C_CPUTHMSNS_SDA .
PLACE_NEAR=U5870.4:5MM 5 12
3 NO_XNET_CONNECTION=TRUE DN2/DP3 SMCLK]| =I2C_CPUTHMSNS_ SCL a1
1
CRITICAL 05873 1 0_05’2821% 1 16 | sEnsE+ aDDR_ser| 6 CPUTHMSNS_ADDR_SEL
BC846BLP 10% T 15 | sensE- 7 'R5875
DFN1006H4-3 cPRM 2 GPIO NC
2 [ CRITICAL ERM 13 —x 0
DUR_SEL 5%
2 CPUTHMSNS D2 N PLACE_NEAR=U5870.5:5MM 14 | oy sEL D}H‘/JDW '
v | 20201 ,
Thermal Diode: Memory Proximity (TMOP) Thermal Dlode. _CPU Proximity (TCOP) GND__ THRM_PAD ,
- - - - = - - =--=-=-=-=-=-====== == =1 - - - - - = = = = = =

' Placement Note: ,
' Place Q5872 between two rows of Memory devices,
I between channel A and B, on the BOTTOM side.'

! Placement Note.
' Place Q5873 under the CPU,
' on the BOTTOM side.

s0 41 (I

ISNS_CPUHIGAIN_P

ISNS_CPUHIGAIN_N

s0 41 (I

Placement Note: Place C5800 and C5801 near Q5871.

NC NC
1 C5800 1C5801
0.0022UF 0.0022UF
10% 10%
50v 50v
2 CERM-X7R 2 CERM-X7R
NC 0603 NC 0603

® ~

Thermal Sensor.

1

! Placement Note.

Fin Stack Proximity

'Place U5870 at corner near Fan,

ron the TOP side.

051-1573 | D
d} Apple Inc.
S 8.0.0
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FAN

CONNECTOR

KEEP THE 5 PIN CONNECTOR

=PP3V3_S0_FAN

a6 68

=PP5V_S0_FAN

a6 68

CRITICAL
R6060* J6050
FF14A-5C-R11DL-B-3H
47SI§ F-RT-SM
1/20w NC>(5_O
MF
R6065 201 2
47K 1155V DC
3 SMC_FAN_0_TACH 1 2 __FAN_RT_TACH 2 | 5 | moTor conTrOL
3
1/52%0W n O GND
21"{)1 O TACH
5
NC %—+O
= 7
R6061 ; Nex—0)
0ok 51850769
1/28% - 8»?060 LFB4
MF © DFI\H ggl%—li
201 SYM_VER_3
*
o] T8 e FAN_RT_PWM
R MR

s (I SMC_FAN_0O_CTL

Placement Note:

Place C6002 and C6003 near Q6060

FROM D1

=PP3V3_S0_FAN , ¢

1
2

=PP5V_S0_FAN 4

1
2

BOM_COST_GROUP=FAN

SYNC_DATE=10/23/2012

ISYNC MASTER=J4 1
Fan

(f} Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:
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68

75 47

SPI_MLB_CS_L

=PP3V3_SUS_ROM

SPI ROM

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

71 47 15 PIROM USE_MLB

SPI_MLB_TO0_MOST 4 75

2 __SPI_MLB_TIO1_ MISO 4 s

BYPASS=U6101: : 3mm
E (g61101 BYPASS=U6100::3 @ CRITICAL
—L—0.1UF
= Y C6100 o
2 8% _cpru 0-14% U6100
0201 185
o XSR-GERM W25Q64FVZPIG
veo 64MBIT
U6101 75 a7 _SPI_MLB_CLK 6 _lcLk WSON pr(100)-2
74LVC1G99
2|p sOT833 7 PLA&P%ﬂIﬁ]&.{?ROM _CS L OMIT TABLE
3 CRITICAL|, - o 1qcs* 01
Slc OFo— 75 47 _SPI_MLB_I02 WP_L 3dwp* (102) 02 DO(TOD)
6lp 45 47 _SPI_MLB_TO3 HOLD L 7 HoLD* (103) 103
iND GND THRM_PAD
< o
= NOTE: If HOLD* is asserted
ROM will ignore SPI cycles =

in normal and Dual-IO modes.

Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)

in Status Register-2 to be set. When QE=1,

R6110 R6120
1 @D—SPI_CSO_R_L 1722 2 ., SPI_CSO_L 1,\/2\3\1 SPI_MLB_CS_L o -
PLACE_NEAR=U0500.Y7:50MM 4 b4 PLACE_NEAR=U6100.1:12MM
I/SZOW I/SZOW
R6111 Pril R6121 J§
7 1 my—SPI_CLK R 1,22 2 ;2 SPI_CLK 1/\/2\2/\/2 SPI_MLB CLK o
~ PLACE_NEAR=U0500.AA3:50MM ;% - P4 PLACE_NEAR=U6100.6:12MM - -
1/20wW 1/20wW
CPU Master e RQ$12 Prit RQézz
7 11gry— SPI_MOSI R LAAA 2 s SPT_MOSTI LAANA 2 SPI_MLB_IOO0_MOSI ap o
PLACE_NEAR=U LAAZ: MM PLACE_NEAR=U6100.5:12MM
(SPI_TIO<0>) — 1;2%ow 1;2%ow —
R6113 Pioil R6123 I SPI ROM Slave
7 1ggry— SPI_MISO 1,22 > . SPI SO_R 1,\/2\2/\/2 SPI_MLB_IOl_MISO aD o
PLACE_NEAR=U! LAAZ: MM /5% /5% PLACE_NEAR=U6100.2:12MM
(SPI_IO<1>) 1/20W 1/20W
- R6118 M M R6130
15 14 SPI_I0<2> 122 2 ., SPI_I02_R 1 ,\/26\/2 SPI_MLB_IO2_ WP_L aD o
<D PLACE_NEAR=U0500.Y6:50MM _ V, \/% N Y PLACE_NEAR=U6100.3:12MM
I/SZOW I/SZOW
M R6119 R6131 M
11— SPI_T0<3> 1722 2 .. SPI_I03 R 1 «3\3»2 SPI_MLB I03 HOLD L (ryw =
"PLACE_NEAR=U0500.AF1:50MM 4 - - 4 PLACE_NEAR=U6100.7:12MM - - - -
I/SZOW I/SZOW
MF MF
201 201
R6114
75 a8 SPI_SMC_MISO 1.%% 2
4 PLACE_NEAR=U! .M9: MM
I/SZOW
Pril R62121 5
; SPI_SMC_MOSI 1 2
s I /\//5\%/\/ PLACE_NEAR=U5000.N9: 12MM
1/20w
——————————
SMC1l2 Master 261 R621216 SYNC MASTER=YHARTANTO 044 SYNC DATE=01/09/2013
75 38 (I SPI_SMC_CLK 1 2 _
o PLRCENERR=USO00-TTOTz1n SPI Debug Connector
P R621217 051-1573 | D
75 3 (o) SPL_SMC CS L LAANA 2 _ Apple Inc.
P4 PLACE_NEAR=U! .K T 12MM
1/;2Fow ] 8.0.0
201 NOTICE OF PROPRIETARY PROPERTY :
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PROPRIETARY PROPERTY OF APPLE I .
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II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
BOM_COST_GROUP=CPU SUPPORT | 1v ALL RIGHTS RESERVED 47 OF 82

the /WP pin becomes IO2 and /HOLD pin becomes IO3.

SPI+SWD SAM Connector

SAMCONN
CRITICAL

J6100
DF40PC-12DP-0.4V-51
M-ST-SM

14 M) 13
« _=PP3V3_G3H_T112 N~
2 OO 1
75 47 _SPI_ALT IO0_MOSI o 4 00 3 - SPI ALT CLK 47 75
b o=
75 47 _SPI_ALT IOl MISO o 6 00 S - SPI ALT CS L -
b o=
75 a7 _SPI_ALT I02 WP L o o 8 00 7 e SPIROM USE MLB D 15
G G = =
75 47 _SPI_ALT I03_HOLD Lo 10 00 9 - SMC TMS (SWDIO) CED »» 7
71 5140 39 3 g SMC_RESET L - 12| 5 Gl w# SMC_TCK (SWCLK)  mym s s n
16~ _ 15
A
SPI Bus Series Termination
SPI_ALT IO3_HOLD L ,
[[PLACE_NEAR=J6100.10:5MM
PLACE_NEAR=J MM SPI_ALT IO2 WP_L ,;
PLACE_NEAR=J6100.8:5MM
— SPI_ALT IOl MISO ,; 5
[PLACE NEAR=J6100.6:5MM
PLACE_NEAR=J MM SPI_ALT 100 MOSI ., ,. Sam Card ROM Slave
[[PLACE NEAR=06100.4:5MM
PLACE_NEAR=UJ! MM SPI ALT CLK a7
PLACE_NEAR=J6100.3:5MM PI ALT CS L a7
PLAC EiNEAR=JGIUU 5:5MM
SAMCONN | SAMCONN | SAMCONN | SAMCONN [ SAMCONN [ SAMCONN
'R6133 ['R6132 |'R6128 |'R6127 |'R6126 |['R6125
0 0 0 0 0 0
5% 5% 5% 5% 5% 5%
i/20w § i/20w i/20w i/20w i/20w i/20w
MF MF MF MF MF MF
50201 20201 50201 50201 50201 50201

2

1




68

AUDIO CODEC, ANALOG BLOCKS

APPLE P/N 35354080

PP3V3_S0_AUDIO ANALOG

CRIT{CAL

L.620
120-0HM-25%-1.3A

LYYz

=PP3V3_S0_AUDIO

68
MIN-RECRWIBTH=8:1 M 0402
VOLTAGE=3.3V CRITICAL
e T FEAVS_BUDTO_BNALOG s c6214:| |1c6213
218 C62161 L*C6217 ° 195 T T 8%
0.1UF 0.1UF 10UF X7R-CERM 2 2 XS5R_CERM
185 185 29% 0402 0302-1
X7R-CERM 2 X7R-CERM 2 2 3oV poLy
0402 0402 0805-LLP-1 GND_AUDIO_CODEC 4 s
CRITICAL . : GND_AUDIO_CODEC _ 4 5.
Cc6219 BYPASS=U6201.N13:M11:5 mm
15UF ~ « C62121
52 4 __GND_AUDIO_CODEC 1|2 =i = 0. I}UE BYPASS-UG201.A1:A2:5 1t
2|0|% Ba & o X7R—CE§I‘"’I 2
)(45\; BYPASS=U6201.H12l:H13:5 mm §I :| > EI 0402
0402 MIN LINE WIDTH=0.20MM < g GND_AUDIO_CODEC a8 52
_ ) . CODEC FLYP MIN_NECK_WIDTH= 0 MM
PYPASSTUGZ01-A8:B10:5 MCRITICAL MDIIII\IINN%%EEW%%'II‘%HOUO7 TN TN WTET VREF _DAC Hl3 VREF_DAC mpour_r| A2 MIN_LINE WIDTH=0.3MM MIN NECK WIDTH=0.07MM AUD_HP_PORT_L oo 5
C62221 MINWECKWIDTH ;]%MILTN ALl | yup pror U6201 upouT_gr| 213 MIN _LINE WIDTH=0.3MM MIN_NECK WIDTH=0,07MM AUD_HP_PORT_ R oD
1521.5111“ a8 FLy; CS4208-CRZR sense_a1| C11 AUD_TIPDET 1 ..
VFBGA D12 AUD_TIPDET 2 M
02‘3 CODEC_FLYN B10 | pryn ANALOG SENSE_A2 U .
MIN LI WIDTHf . B11 c13 _ _ AUD US HS GND
MIN:NECK:V]IDTH—O . FLYN SYM 1 OF 2 HS 3| MIN T, TNF‘inD’T‘H—O SMM MTNiNF‘(“KinD'T‘H—O Q07MM MAX TINE WIDTH=0.SMM m 52 80
ci2 = = = AUD_CH_HS_GND
GND AUDIO CODEC N10 HS4| MIN T.INE WIDTH: 0.5MM MTNiNF‘(“KinD'T‘H 0.07MM MAX LINE WIDTH=0,SMM m 52 80
s I Hs3_Rrer| B13 MIN LINF_WIDTH=0.SNM_NECK_WIDTH=0.07MM AUD_HP_PORT_REFUS ¢rmys: w
«» _TP_AUD_CODEC_MICBIAS1 L LINEIN L us4_rer| B12 MIN_LINE WIDTH=0.3HM NECK WIDTH=0.07MM AUD_HP_PORT_REFCH ¢m s =0
N9 I INEIN_R+ HSIN+H C6224
6 TP_AUD_CODEC_MICBIAS1 R M9 |LINEIN R- HSIN-| 1UF ﬂgj&ég%ww%ggg 8 07MM
L8 ImrcBIAS1 L L2 77 HS MIC P < = oo
¢ __TP_AUD CODEC_MICBIAS2 1. 7 = ok C6225
— MICBIAS1_R 25v 402 1UF LINE WIDTH=
SENSE_BI1 %BR 1 II 2 MINWECKW]IDTHH% OM’JC N
L5 am s e
« __TP_AUD_ CODEC_MICBIAS = MICBIAS2_L SENSE_B2 = GND_AUDIO CODEC ., 1|o|%
IMICBIAS2_R SENSE_C] 52 25V
SENSE_p| L3 | X5R
52 s GND_AUDIO_ CODEC N8 ImrcINi L+ — 402 AUD_TYPEDET oD =
M8 |MTCINI_I- LINEOUT1 L+ E12 NC_AUD_LO1l_LP by
N7 LINEOUT1 I-| E13 NC_AUD_ IOl LN 7
MICIN1_R+ =
M7 IMTCINI_R- LINEOUT1 R+| P11 NC_AUD_LO1_RP 7
_| F12 NC_AUD_LO1_ RN
C6226 N5 |urcinz_t+ LINEOUTL R "
. 1UF M5 2 L— 2 F13 AUD_LO2_IL_P
?g&; ezt LINEOUTE T AUD TO2 L N ©ID *°*  ppp. SPKR AMP. SIG. SOURCE
gglg;lcERM LY N LINEOUT2_L-| oo 50 50
GND_AUDIO_CODEC | 2 CODEC_MICIN M4 R- c12 AUD_LO2_R_P
e —|| MICINZ_R LINEOUT2_Ri—— AUD Lo 5 N 00D *° * Ry, SPKR AMP. SIG. SOURCE
AUD_HSBIAS_IN L12 [ BIAS IN LINEOUT2_R- o
AUD_HSBIAS L13 luspias LINEOUT3_L+ H11 AUD_LO3_L_P BUD * * [ ro SUBWOOFER AMP . ROE
R6206 AUD_HSBIAS REF M13 lHSBIAS_REF LINEOUT3_L-| J11 AUD LO3 L N BT o SUBWOO . SIG. SOURC
12.2113 N1l HSBIAS_FILT LINEOUT3_R+ I12 AUD_LO3 R P
AN s AUD LO3Z R 00D *° *° R, SUBWOOFER AMP. SIG. SOURCE
1 Mow LINEOUT3_R- U O N T S0 =
MF
201 ringouT4_r+ K11 NC_AUD _LO4 _LP
C6220 ringouT4_r-| K12 NC_AUD_LO4 LN
1UF LINeouT4_R+ K13 NC_AUD_ILO4_RP
1 H 2 LINEOUT4_R-| D11 NC_AUD_LO4 RN
28% vcom 12 CODEC_VCOM
xR L C6221 Aaa o 8 vRer apcl N2 CODEC VREF_.
ocgog zzz =z O
fd<c ZIE Z QA c e GRe 2PF
FILT 2sl1alel glsle] ol @ 1UF- IOOHM— %OO%UF
4 2 =[3(=] 2 —_1
= al < |of a 3087 2 1ev.,
TANT POLY
0603-LLP 0805 1oB 1
o GND_AUDIO_CODEC 4 s,
4.5V POWER SUPPLY FOR CODEC
APPLE P/N 353S2456
PLACE XW6201 NEAR 5V SOURCE
XW6201 L6200 HE YR UIBMR- 20T U6 200 VR ENRMIBRIS: 28it
¥ FERR-22-OHM-1A-0.0550HM NECK W : TPS7 1745 VoLTAGEST 5V 0
=PP5V_S3_AUDIO 1 2 PP 1 2 4V5_REG_IN 1 PP4V5_AUDIO_ANALOG s
I 0201 CRITICAL
5522?(0 4V5_REG_EN 4 len NR/FB|3 4V5_NR
8 52 4o =PP3V3_S0_AUDIO_DIG 2 s
NO STUFF, 5% GNp NG CRITICAL CRITICAL
F R620 ? [
2 1 =, —
PM_SLP_S3_BUF_L 2 22K __(0:612'000 1 C620 1 XWGSZOO SYNC MASTER=JCURCIO J44 SYNC DATE=05/13/201%
64 VAVAYA —— 20% —— 1UF M . .
1 e 2 57 cenu ‘|§ 18 1502 Audio: Codec,Analog
MF-LF
40 402 £
D_AUDI DE 1-1 D
TN TINE WIDTA=Q.5MM Apple Inc. 05 573
%gggg%iwlDTH:o . 15MM
PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 i<} 8.0.0
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L6300
FERR-22-OHM-1A-0.0550HM

s _=PP1V5_S0_AUDIO 1

0201

68 52 49 48

AUDIO CODEC,

APPLE P/N 35354080

DIGITAL BLOCKS

=PP3V3_S0_AUDIO DIG 4 45 sz 6s

PP1V5 SO AUDIO DIG
RERRWIBFH=

C6300 1 C6301v0LTAGE—T.5V
4.7UF . 1UF

A > s

X5R-1 X7R-CERM

102

SS=U6201.J2:J1:5 mm

=PP3V3_S0_AUDIO_DIG

BYPASS=U6201.E1:F1:5 mm

BYPASS=U620[1.G1:F1:5

BYPASS=U6201.K1:K3:5

:‘iC6303 1 C6304 C61%
%
8

0
CERM—XSR cﬁRM-XSR
201 0201

_ =PP3V3_S0_AUDIO DIG 4 4 sz 6s

PASS= u5201 A7:E3:5 mm
C61 0 1C63
7
X
0

e CERM X5R

11;(6324
K
v |'RE325 EREE
ME 100K A A A B =
2201 B > = w H A
Li2ow U .
2201 5 5 5 5
RIGO%Iz(?’ = @uy—GRI00_SPKR_SHUTDOWN H3 Igp100 SPDIF_IN - R63%30
1,\/\/\/2 PD_CS4208_GPIO1l H2 |gp1o1 U6201 sppIF_out| G2 CS4208_SPDIF_OUT LAAN,2—SPDIF_OQUT_JACK g, s
H1
NOSTUFF 1750w R =% SPRRCONK L_ID G102 CS4208-CRZR pmIc_spao| N3 1776w
M sz SPKRCONN_R_ID c4 |spro3 ARy
R6322 201 % DFET OPENUS 5 |opros VSBGA pmIc_scrof N2 402
R i DIGITAL
1 FQ0K, DFET_OPENCH 7 |epros 2 on 2 e
1 ow NC CS4208 GPOO 9 lepoo purc_scri| M1 NC_DMIC_CLKO "
261 . _NC_CS4208_GPO1 89 |cpo1 pmIc_spaz| M2
L1l
75 HDA BIT CLK F2 [perk DMIC_SCL2
s HDA_SYNC E2 |sync pmIc_spa3| K2
R62?531 s CS4208 HDA SDOUTO R D1 |gp1o puIc_scra| L2 DMIC_CLK3_R NC_DMIC_CLK1 "
Q" - HDA_SDINO LAAN, 2 | _TP_cs4208_HDA_sDoOUT1 €1 |sp11
D2 F6
1/;2:ow | c2 anf N: F7
D N
7 4 12 [rmy— HDA_SDOUT 201 & lones elEs
Bl G6
7 12 y—HDA_RST L | PEY e NC_DMIC_CLK2 7)
oRST* NC|
AS IMCLK A nep S8
5, _NC_CS4208_MCLKA I > = nc| H6 DMIC SDA3 ams =
. _NC_CS4208_ SCLKA f e e[ 57 R6332
.. _NC_CS4208_LRCLKA T = ‘q“"“—‘* ne| H8 LAAA 2 DMIC_CLK3 oD 5=
.. _NC_CS4208_ SDOUTA f DOUT_A Y
B3 |spIN A 1 Mow
- Maos®
A6
. _NC_CS4208_MCLKB I e MCLK_B
» _NC_CS4208_SCLKB r - SCLK_B
;1 _NC_CS4208 LRCLKB I LRCK_B
B8 |spouT B =
., _NC_CS4208_SDOUTB | — ]
SDIN_B
C6 |spa
=T jscr P% a0t
s gggee
g E :: E E E 7152 4o DMIC_SDA3 \JPLACE NEAR=U6201.N3:5 mm
o ale]o|olo
n IR N el

75 a9 12 HDA_SDOUT

PRG304
@)

PLACE_NEAR=U6201.D2:5 mm

SYNC _DATE=07/25/2013
—

Isch MASTER=JCURCIO J44

Audio: Codec,Digital
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CRITICAL L r
= NC _GND BLEEDER 1R7012 Input impedance of 68K meets
1-Wire OverVoltage Protection PYE BLEEDER (158K sparkitecture requirements
The chassis ground will otherwise float and can 1. éZzow for both MPM4 and MPM5.
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Reverse-Current
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5 CHGR _DCIN D_R
MIN NECK WIDTH=0

Protection

R7192
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1 2
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MIN_LINE_WIDTH=

EpVe _VIN
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P5V1_BOOST

.25

DIDT=TRU
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R7190

1
MF-LE 5% 402

2 CHGR_DCIN

2
MIN_LINE_WIDTH=0.5 - MF—LIE?I% 402 E‘CT)CN'L;EFSE -TRUE ((:’72]_293
C71901 ° ° 22
. 4.70F VIN BOOST cERM 2 CRITICAL R7191
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0603 - Z0. ~0. ——— Ve e
« _=PPDCIN S5 CHGR -0 el il il Cc71801? DFN MIN NECK WIDTH=0.25 mm ME-LERE 02
. 7UF SHDN* SW 2 MIN_LT. _WIDTH 0.5 mm
o - L 3 PPDCIN G3H_ INRUSH o
38% MIN LINE WIDTH=0.116 mm BIAs 2 125 mm DP418C-SM I ICAL
Q7180 ” A A ” XGS—EEISI\:;I ggggggg;{glggﬂ=o.lle mm xe 7 |ne CRITICA! 55V BIAS 9
1 . %
1C7185 5{770%85 IRF9395TRPBE —E }_— —_{ a— NOSTUFF _L 1R7180 rell - 2] 7|
——0.1UF s DIRECTFET-MC - 100K GND  Ean. 1C7195 68111§
2 © ﬁ;ZlE‘g P & pu— §%2VPF 1720w Vout = 5.50V
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HE RN THRE PSV1_FB ( )
1
=PPDCI HGR_ISOL R7181 = <Rb>
o CIN_S5_CHGR_ISO R R71961
CRITICAL 1élsw EIZIE%W 200K
D7105 402, 2402 17200
= *
SB&%%;Z%CW (CHGR_AGATE) Vout 1.25v (1 + Ra / Rb) 201,
_1[>i_| R7105 (CHGR_SGATE)
3 . CHGR_DCIN_D_R 1,\3\‘}\/2 (CHGR_DCIN) R711021 =
% 1 2
in threshold is 3.2v, + —{>|J ifien MV QHTFERBLE
ACIN pin threshold is 3.2V, +/- 50mvV B5% L7120 ﬁﬂ.&ﬂ! + CHGR CSI R P 3 1R7120
pivider sets ACIN threshold at 13.55V —4 ?8.%047UF 402 ((13.'50%2
-1 W
Input impedance of ~90K meets 30mA max load 2 ﬁ%ECERM R7122 HGR_CSI_R_| T, Kile32w
sparkitecture requirements N 10 2
PP5SV1 CHGR VDD _ Rzll701 Y PPDCIN_G3H_CHGR
s _=PP3V42_ G3H_CHGR ﬂﬁ;ﬁégxgwmm 8:2 M LAAA2—g - BESVL CHGR _VDDP éfl?fg MQZ;ﬁ;gE;‘g&g%EQ&z B CRITICAL | CRITICAL CRITICAL
voLmReE oM s SRR polxup_gomumerron-oos | 40 vorTRE” l'gz130 rerist lezisz Q7135 17136 [1C7137 B S
’ "iok C71011 C7122: 17121 =55 T 1% 1g3 T 243 - 3 i
308 8% 8% 8% 3%y 38y
NO STUFF 1UF .1UF —— -0, 1UF 2 g¥y 2 x5R X5R 2 2ERM 2 §BO-CoG 2 §BQ-COG
C71021* 1 1% 108 T 108 CASE_ D3 M CASE_ D3 8M CASE_ D3 M 0603 0603 0402 0201 0201
1 1UF R7102 X5R 2 X5R 2 2 3R —
R7112 19% 100K 432 432 432
1K 0% 2 5§ o ) NO_XNET_CONNECTIONFTRUE -4 PLACE_NEAR=Q7130.2:1MM
1% 135 1/16w — N =
1716w 54 MESLF = SWITCH_NODE=TRUE
i GND_CHGR_AGND 2402 VoD vDDP -
. R7%00 12 [yusSTCRITICAL DCIN| 2 + CHGR_DCIN MI mEEEW%B%g 8:% nm Max Current = 8.5A
R7110 |4 SMC_RESET L 1 2 CHGR_RST L 135jsMB_RST N scarsl 26 CHGR SGATE rCc7125 2| 4 4]9 LT
68.1K @ PR « [o—=SMBUS_CHGR_SCL 11lse. Y7100 I HGR AGATE —— 022UF CRITICAL (L7130 limit)
51 6w MpigE —SMBUS_CHGR_SDA 10 |spa 10PN AGATE CHGR_AG, 18
MelPH 303 D Yy cstp| 28s0| CHGR CSI P GER Q7130 f = 400 kHz
5,462 « C>—CHGR_VERO 4 lvrro a
CHGR_CELL 6 ~ csIN| 27w} CHGR CSI N 2 NTMFD4902NF
et g asan R ol CRITICAL CRITICAL TO SYSTEM
Float CELL for 1S CHGR ACIN 5 A Boor| 25| CHGR BOOT L7130 F7140
cIN B uoars| 24 | CHGR UGATE "™-"VE MIN LINE o 4.7UH-20%-8.5A-18.3MOHM 12 AMP 32V
IR7111 CHGR_ICOMP 5 |rcomp o asH 23 = Gz vope- TR0k MT CHGR_PHASE ) ) L A ppEUS G »
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1.05V S0 Regulator
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Page Notes
PLACE NEAR-DITIOK:SMN | prack NMR-DTTIOKSSMA o puAGE NEAR-DT710.K:Sd
Power aliases required by this page: . R TS R T PPVOUT_SO_LCDBKLT 4 ¢ 7
- =PBVIN_SOSW LCDBKLTFET  (9-12.6V LCD BACKLIGHT INPUT)
805w PART NUMBER TY DESCRIPTI REFERENCE DE RITICAL BOM OPTI
(5v sacruzen pRaves Tweom) NU @ sC on NCE DES | CRITIC OM OPTION 1C7760 [1C7761 |1C7762 |*C7763 [1C7764 |*C7774
- —rpsv_sosw_xeoLED (5V KEYBOARD BACKLIGHT INPUT) 10750386 RES,MTL| FILM,1W,25MOHM,1%,4TERM,(612,BLK7700 CRITICAL 2,2UF ——2.2U0F ——2.2UF —— 2.2UF —— 2.2UF —— 12PF
2 100V 2 100V 2 iogv 2 iogv 2 iogv 2 ?:E%
BOM options provided by this page: )1(3%6 )1(3%6 1306 1306 1306 0402
BKLT/ENG - Stuffs 10.2 ohm series R for engineering builds
BKLT:PROD - Stuffs 0 ohm series R for production =
SENSOR ON PAGE 54 USES R7700 TO MEASURE THE CRITICAL PLACE NEAR-D7710.K: M1 PLACE NEAR-D7710.K: M1 PLACE NEAR-D7710.K: MM
74050159 POWER GOING TO LCD BACKLIGHT _ PLACE_NEAR=D7710.K:5MM PLACE_NEAR=D7710.K:5MM
CRITICAL R07 0250 FDC63gIZPcZ) OSBMSOOI « PPVIN SOSW LCDBKLT
F7700 SSoT6-HF |6 MIN LINE WIDTH=? MM 1C7765 1C7766 1C7767 1C7768 1C7769 1C7775
1W OMIT TABLE MIN_NECK _WIDTH=0.25 MM 2.2UF —L l 2.2UF —L— UF 12pF
3AMP-32V e 5 VOLTAGE=T2.9V ~ ~ fos p— — To% p— 10 p— 10% 3%
< =PPVIN_S0SW_LCDBKLTF 2 ¢ PPVIN_SOSW_LCDBKL 2 «PPVIN_S0Sy LCDBKLY R > MAKE_BASE=TRUE PLACE NEARQ7701.5:3m PACENERRTLTTI0-2: 3w 2 1o0v 2 1gg" 2 10gv 2 190V 2 190V 2 100y
3 4 J_L T 15251527 1206 1206 1206 120 1206 0402
1 4
0603 C7700 R7701 el NOSTUFF CRITICAL Z7R;0T710CAL 2l
::120% 80.6K - 1C7701 L7710 D7 =
o1 iy £ 98'%00 10F 22UH-20%-2.42-0.1050HM DL/ 110,
80 4z ISNS_LCDBKLT P 0201 402 2 3%V, o L 2 0 2 N K . PLACE_NEAR=D7710.K:5MM PLACE_NEAR=D7710.K:5MM PLACE_NEAR=D7710.K:5MM
565 DEM8030C—SM o LT ) PLACE_NEAR=D7710.K:5M PLACE_NEAR=D7710.K:5M
10 11 12 g DFLS2100
LCDBKLT EN_I, 1 B
« = quy ISNS_LCDBKLT N GTAL0 P G777l P67 i 1¢7770 |[1C7771 [rC7772 [:C7773 [1C7717 |1C7776
. Y 5 XW7710 2.2UF ——2.2UF - 2.2UF ——2.2UF —— 1000PF 12PF
R R H PLACE_NEAR=D7710.K: 2MM' 2 188y 2 188y 2 188y 2 188y 5 iS%V 2 ?3ov
63 2 ‘ X5R X5R X5R X5R X7R-CERM CERM
1% 1R7745 = 1206 1206 1206 1206 0603 0402
A 1 0|
240 3 = PLACEMENT_NOTE: ] | 1
upley = =
2402 SANDWICH C7710 AND C7711 >
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«]| PP5V_S0_B .t D PLACE_NEAR=L7710.1:5MM 0 A
- 5
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o Co—EDP_BKLT PSR _EN 14 0 2  BRLT EN_R 15 B kEvys2| 14 BKLT KEYB2 .13
N - % NO STUFF SCL (xru) = gew
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ocogoaagd 31.6K
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% NO STUFF ]
1/520W
iy 1C7747
0201 33PF
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2 :%%X_coc XW75700 « PPVOUT_BKLT_FB2
0201 M KBDBKL
s _GND_BKLT SGND 16532 0 PPSV_S0 T_SW
2
XW7720
s LGND_BKLT SGND SM
“MIN TINE WIDTH=0.4 WM 07700.6:
65 o =PP5V_S0_BKLT L MCI)g;gECKWWIDTH 815 M PACE_NBARTUT700. 655t 1| PracE NEAR=D7720.K:2mM
— v 15281701 37180572
CRITICAL CRITICAL
'R7752 |['R7753 L7720
_ . 10UH-20%-1.4A-0.170HM D7720
2.4K 2.4K « _=PP5V_S0SW_KBDLED . - SOD-123 PPYOUT_SO0_KBPBKLT 7 m
3}420w 1720w . 1 2 A Nk oo
2201 2201 PLACE_NEAR=U7700.15:10MM PST041H-SM L
1C7720 (1C7721 [1C7722 RB160M-60G 1C7723 |1C7724 |1C7725 1C7726 |1C7727 |(*C7777(1C7778
R7350 f— ig.%ZUF f— fg.%ZUF 5[)2.%1UF PLACE_NEAR=L7720.2:5HH }8.%OUF f— }8.%OUF - 98'%001UF — }8.%OUF — }8.%OUF f— %%21:1“ f— %gZPF
& D> =12C_BKLT SCL 1 2 BKLT_SCL 2 2% _cErM |2 %3B-CERM |2 XBK-CERM 2 3% 2 3% 2 39%_cery 2 3% 2 9% 2 g2y 2 fpRy
/5% 603 603 0201 0805 0805 0402 0805 0805 0402 0402
R7751 1/20W
o@D—=12C_BKLT_SDA LANAZ 0201 BKLT_SDA J__ 1
/5% PLACEMENT_NOTE : - PLACEMENT_NOTE : -
I2C ID DEDICATED.ONLY CONNECTS TO JERRY 1720w — r Boqu C97726 snliDECuzZR anu K:oMM
PLACE_NEARSD7?
0201 SANDWICH C7720 AND C7721 SANDWICH C7723 AND C7724
PLACE_NEAR-07700.16:10M4 PLACE_NEAR-L7720.1:5MM  PLACE NEAR=L]720.1+5MM  PLACE NEAR=L7720.1:5MM PLACE_NEARD?720. ACE NEAR-D7720.K:5MM  PLACE_NEAR=D7720.K:5MM
PBUS LINE WIDTHS LCD BKLT LINE WIDTHS KBD BKLT LINE WIDTHS
PP5YV S0 BKLT A PPVIN SOSW LCDBKLT F « LCDBKLT FET DRV _R . LCDBKLT SW_ o PP5V S0 KBDBKLT SW [ecmsrercsnanr o 'SYNC DATE=L1/20/201
MIN LI WID!' MM MIN INE MIN LINE MIN L. E —
%éggECKWIDTH 0 25 MM VOLTAG%§;¥I‘3TH 0 25 MM %éggECKWIDTH 0 25 MM VgETAg%Kg%]‘]}DTH 0 25 MM ggg;g(} & 25 MM . .
PPVIN SQSW LCDBKLT R « GATE_NODETRUE DIDT=TRUE SWITCH NODELTRUE  DIDT=TRUE SWETCH NODERTRUE  DIDT=TRUE LCD & KBD Backllght Driver
T Ty LCDBKLT FET_ DRV o PPVIN SW _LCDBKLT_SW
MIN-NECK—WIDTH=0.55 MM OO—yrw e wioti=z wi————— *° CO—wIN TIng wintis wi —
PP BKLT D &0 VOLTAGE=T2.9V MIN NECK_WIDTH=0.25 MM MIN NECK_WIDTH=0.25 MM 051-1573 D
= PEVOUT S0 KBDBKLT Appl In
HElmHEaog B0 FEVIN,SOSH, LCDRKLT FET s 5 LR e CLS ppre mne-
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¢s =PP3V3 g3 P1V8S

Cc7824

1000PF
108

16v

X7R-1
0201

l.

8V S3 REGULATOR

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

1.05vV SUS LDO

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

70mA is required to support pull-ups.

“ OD

“ um

Alternative is strong voltage

dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.
CRITICAL | CRITICAL
i 1C7820 1C7827 Short Rsense
—— 1QUF —— 10QUF i J CRITICAL
T, 3% T, 3% 15251870 XDP_CONN
2 2 ¥sr 2 ¥sr VIN R7829 —
0603-1 0603-1 Uu7820 17820 0062 U7840
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DFN MF SON
0612-SHORT 4
o O =P1V8S3_EN 2|lgn CRITICALLX| P1V8S3_SW 1 Y Y 2 PP1V8 S3 REG R 1 2 =PP1V8 S3 REG ¢ s BIAS
SWITCH_NODE=TRUE CRITICAL MIN LINE WIDTH=0.GMM 3 2 6 our 1 I\\/IIoutC= l.OEV_ 0.35a
o QUT}—BLU8S3 PGOOD 3por vEB PIDTTRYE piygs3 B | VEEREEEWEpTHTO- oM CRITICAL B N v ax Current = 0.
) R7822 L c7821 CRITICAL Vout = 1.794V 3 |ey Nd2
kTP RST 10, S Cc7825 1 Max Current = 1.8A «DP NG o
T 20% 22UF —— = THRM
GND THRM_PAD D}Il_é%l%g 2 e 8T Freq 1 MHz Cc78401 GND DAD 1C7841
7 9 3 xo-ceni1 1UF —— 5| 7] —= 2;,2UF
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402 402
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<Ra> 113K 5$7PF v
1 Y
17200 2 %EE‘ =
201,
< CRITICAL CRITICAL
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<Rb> 90.9K 20 T 20 T =PP1V8 S3 REG ¢ s
i) xon-cemict 2 xon-conil 2
uE
201
: 1C7800
l 12PF
1 ~ 3%,
Vout = 0.8V * (1 + Ra / Rb) = fip0-coe
.
1.5V SO Switcher
+ _=PP3V3_S0_P1V5S0
CRITICAL
1
k| 223%70 15251051
VIN - 2%
u7870 2 égRV CRITICAL
ISL8009B 0603 L7870
DFN 2.2UH-2A-0.155-0OHM =PP1V5_S0_REG .,
=P1V5S0_EN 2leN CRITICAL 1x|8 P1V5_S0_SW 1 )
MIN LINE WIDTHfO.% mm Vi t = 1.508V
P1V550_PGOOD 3lpor vB|6 g TH=0 -2 Tm ou :
4 5 prpTSTROE MAX CURRENT = 0.6A
KIP RSI
GND THRM_PAD Z%B‘ELF Freq = 1.6MHZ
35352535 7 9
P1V5_SO0_FB_R CRITICAL CRITICAL
' L ¢7802
1 — 1
c7876: (R7880 T 2k
10PF T 2 NPQ-COG
% 0201
50v 1/16W
CERM 2 MF-LF
0402 2402
P1V5_S0_FB | | <Ra>
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1/16W
MF-LF
2402b
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Q7979
RC Value not Final %%%&E%H§4
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o AT 158 189 3 i c797
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402
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CRITICAL
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?7976 N e 2
o
R7922 e 1
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0
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5%
1/16W
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1.5V SO Audio Switch (BYPASSED)

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

R8042 — =PP3V3R1V5_S0SW_PCH_VCCSUSHDA s 11 17
0 oo .
=pPP1 W_P1 WAURIOFET 1 2 PP1 W_AUDIO_HDA
8 V5_508 V550 O NVN\N—4 MIN ‘Llir’ SDS’I%T = U mg 3 . 3V SUS SWltCh
;% MIN NECK_WIDTH=0.17 mm
Lagew MS%EAgEE%LTXUE OMIT
NOSTUFF 0201 — - Rog(('))gzo
1 .
R801409< U8040 =PP3V3_SUS_P3V3SUSFET TLP]SSZOZ%QAI HE
1/2§§ TPSCZSZPQZAI 68 — DSBGA ET 0612-SHORT _pp FET
201, A2 NOSTUFE[ AL A2 lyin vouT VOLTAGE=3.3V . = n = “
sz ]yvey  vour([es =pe: 0.5n VR RENE-SERRR=B: 20w zor: 167mn
o [my—=P3V3SUS_EN B2 |oNCRITICAL) - NC NC
CRITICAL U8040
o« D—PLV5S0SW_AUDIO (EN 2 foy GND U8020
P GND -
NOSTUF Part TPS22924C C8 0 2 0 1 A Part TPS22934
1.0UF ——
Type Load Switch 6239 Type Load Switch
X5R 2
R(on) 19.6 mOhm Typ 0201-1 R(on) 63 mOhm Typ
@ 1.8v 21.8 mOhm Max { @ 3.6v 77 mOhm Max
£ Current 2A Max = Current 1A Max
1.05V PCH HSIO Switch
. OMIT
3.3V S4 Switch R8000 3.3V SSD Switch « =PP5V_S0_HSIOFET
Uug8000 1%
TPS22920 0612-SHORT
. =PP3V3_S4 P3V3S4FE] A2 cse a1 PP3V3 S4 FET R TAAA,2 =PP3V3_S4_FET o e « =PP1VO5_SO_PCHHSIOEET
52| |ory  voud [BL MIN LINE WIDTH=0.50MM 3 J4 mop: 2.4a « =PP3V3 S0SW_P3V3SOSWSSDFET
2 c1 MINTNECK_WIDTH=0120MM &  \d&
—
=P3V3S4_EN ooy TTCAE U8000 1C8070 =
I oN - 0.1UF
GND Part TPS22920 VDD S 8%y SLCI;{ESAS?457 v
o CERM-X5R 2
A Type Load Switch us8070 0501 TDFN o
SLG5AP1453V = D|
R(on) 5.5 MOHM TYP P3V3S0SW_SSD_FET_RAMP 7 |cap  '°FN Dl 3 > —BCH_HSIO_PWR_EN 9 lo sl5 =PP1V05_SO0SW_PCH_HSIO_EET .
8000 ! e 3.6v 8.8 MOHM MAX - CRITICAL .
CRITICAL sLs PP3V3 SOSW SSD FET R S| EDP: 1.84A
1. OZUSE p— Current 4A MAX c8071 1 - VOLTAGE=3. — “  Epp: sA
633V 2 4700pE GND MINNECRWIBTHZ0:30MM  sense R on semsor page
0201-1 igi{ ©
r 201 uUso70 u8005
= - Part SLG5AP1453V Part SLGSAPLA17V
606 ;
) Type Load Switch
. 3 Type Load Switch
I/SZOW
3.3V S3 Switch R%M()Ifl iy R(on) 9.8 mOhm Typ
0201 R(on) 7.8 mOhm Typ Q@ 4v Vv TBD mOhm M
0.002 @ 25C 8.5 mOhm Max g8 ax
1w
U8010 0612 EHoRT Current 5.3A Max Current 6A Max
o =PP3V3 S3 P3V3S3FET TPSCZS%924 PP3V3_S3 FET R 1 2 =PP3V3_S3_FET
A2 MIN TINE WIDTH=0.50MM 3 4 EDP: 1.02A
B2 )VIN Vom( MIN_NECK_WIDTH=0.20MM M& i
CRITICAL
‘ =P3V3S3_EN c2 .
* D R, Usolo 5V S4 SWltCh REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAILABLE BY THEN
C8010 ! 3 Part TPS22924C
1.0UF ——
623% 3 Type Load Switch « _=PP5V_S5_P5VS5FET, .
X5R
0201-1 R(on) 18.5 mOhm Typ
q @ 2.5v 25.8 mOhm Max . 1C8060 CAPACITORS ADDED FOR NOISE FLOOR REASONS:
0.1UF
= Current 2A Max VDD N }i{g{z ot
U8060 0201 w e _=PP3V3_S4_FET . . .
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— =PP5V_S0_XDPJTAGISOL 16 .» _PPVREF_S3_MEM_VREFDQ_A PPOV6_S3 MEM VREFDQ A 2176 — =PP1V05_S0SW_PCH_VCCPLL_HSIO u 8.0.0
"= _ppsv so FAN . —__-—_Q-—SET-ﬂQ_rS_LTA 7 = NOTICE OF PROPRIETARY PROPERTY :
= _5p5v S0 BKLT N « 1o _PPVREF_S3_MEM_VREFCA — Mg}&ogs S3 MEM_VREFCA A a5 maE TyromMATION comaTwe mEREIN IS THE dvtl
— =PP5V_S0SW_KBDLED . .» _PPVREF_S3_MEM VREFDQ_B PPOV6 s3 MEM VREFD'Q B isie THE POSESSOR AGREES TO THE FOLLOWING: AL
— =pP5V S0 ALSCAM MARE_BASE=T. LTA 3 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 100 OF 120
= 3 « 1» _PPVREF_S3_MEM_ VREFCA __ PPOV6 _S3 MEM VREFCA B 1. 1 I NOT TO REPRODUCE OR COPY IT
— =PP5V_SO0_HSIOFET & - —  — — . — WAKE BASE-TRUE — VOLTAGE=0.6V III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
— IV ALL RIGHTS RESERVED 68 OF 82
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HDMI VS TBT

MAKE_BASE
; _=DP_TBTSNK1l_MI_C_P<0> — Tryg DP_HDMI_TBT_ML_P<0> & 77
, _=DP_TBTSNK1 ML _C N<0> = gpyg DP_HDMI TBT_ML_N<O0> ¢ 7
., _=DP_TBTSNK1 ML_C_P<1> — gryg DP_HDMI_ TBT ML_P<1> & 7
s =DP_TBTSNK1 ML C N<1> — rrge DP HDMI TBT ML N<1> & 7
, _=DP_TBTSNK1l MI, C_P<2> —_ qgyg DP_HDMI_TBT_ ML_P<2> & 7
, _=DP_TBTSNK1l MI_C_N<2> —— gryg DP_HDMI_ TBT ML_N<2> ¢ 77
; _=DP_TBTSNK1l_MI_C_P<3> — ggryg DP_HDMI_TBT_ ML_P<3> & 7

TRy _DP_HDMI TBT ML _N<3> & 7
TRUE DP_HDMI_TBT_ AUX_ P &7 77
DP_HDMI_ TBT_AUX 67 77
DP_HDMI_TBT_DDC_CLK s
TRUE _DP_HDMI_TBT_ DDC_DATA &
TRUE DPMUX HPD_ OUT 67

s _=DP_TBTSNK1l MI, C_ N<3>
=DP_TBTSNK1_ AUXCH C P
=DP_TBTSNK1_ AUXCH C_N
=DP_TBTSNK1_ DDC_CLK
=DP_TBTSNK1_ DDC_DATA

1; =DP_TBTSNK1_ HPD

=TBT_GO2SX BIDIR 15

DISP_MUX_SEL

13 _DP_AUXCH TISOL_L — HDMITBTMUX LATCH 67
— MAKE_BASE=TRUE

2s _HDMITBTMUX SEL_TBT
~  MAKE_BASE=TRUE

EPD PANEL
MAKE_BASE
w _=I12C_BKLT_SCL — TRug I2C_BKLT_SCL o
=I2C_BKLT_ SDA —= I2C_BKLT_SDA .

UNUSED SIGNALS

TBT UNUSED NETS

MAKE_BASE
1 _TP_PCIE_CLK100M_ FWP — - - = _PCIE_CLK100M_ FWP i gg ggg ﬁggggg _ﬂm—h————mgi}ﬂ F=TRUE Eg ggg ﬁggggg
. _TP_PCIE_CLK100M_FWN — TRUE NO_TEST=TRUE NC_PCIE_CLK100M_FWN ¥ P TBT PCIE RESETO I —— VMAKE BASER VBT PCIE RESET
ww _TP_PCIE_FW_D2RP — TRUE NO_TEST=TRUE NC_PCIE_FW_D2RP = == = = — MAKE_BASE=TRUE
ww _TP_PCIE FW D2RN = TRUE NO =TRUE NC_PCIE FW_D2RN 2 _TP_TBT XTAL250UT TRUE NC_TBT XTALZEQHT
= - — = = - = = — MAKE_BASE=TRUE =

. _TP_PCIE_FW_R2D CP — TRUE NQ TEST=TRUE NC_PCIE_FW_R2D_CP -
.« _TP_PCIE FW_R2D CN — TRUE No —TRUE NC_PCIE_FW_R2D_CN

= = . _TP_DP_TBTSRC_MI,_CP<3> — NC DP_TBTSRC_ML_CP<3>
12 TP_PCIE_CLK100M ENETSDP — qguyp NO TEST=TRUE NC_PCIE_CLK100M_ENETSDP »s _TP_DP_TBTSRC_MI,_CN<3> — MAKE BASNERUS, mRTSRC MI,_CN<3>

_ NO_TEST=TRUE — MAKE_BASE=TRUE .
12 TPUSPBCIIER CPLK100M ENETSDN e Eg tPJg]IBEIFCé.KIOOM ENETSDN .. TP DP_TBTSRC ML CP<2> - NC DP_TBTSRC_MI_CP<2>
“ USB IR N TRUE NO TESTTRUB NG USB IRN s ,s _TP_DP_TBTSRC_MI,_CN<2> mﬁiﬂﬂ—‘“@%@mﬁp TBTSRC_MIL_CN<2>
14 TRUE = — 74
1w __TP_USB_CAMERAP TruE NO_TEST=TRUE NC_USB_CAMERAP 7 2s .TP_DP_TBTSRC ML _CP<1> TRUE NC_DP_TBTSRC ML _CP<1>
.. _TP_USB_CAMERAN ruE  NO_TEST=TRUE NC_USB_CAMERAN » . _TP_DP_TBTSRC_MIL,_CN<1> HAKE | BAS‘NE“‘EP TBTSRC_MI,_CN<1>

—— MAKE_BA! E—

. _TP_USB_SDP
« _TP_USB_SD

.2 TP_HDA_ SDINI1

TRy NO_TEST=TRUE NC_USB_SDP 7
TRy NO_TEST=TRUE NC_USB_SDN 74

2s _TP_DP_TBTSRC_MI,_CP<0>

DP TBTSRC_MI,_CP<0>
,s _TP_DP_TBTSRC_MI,_CN<0> mﬁﬂﬂ BA§E1€3“*§)P TBTSRC_MIL_CN<0>

TruE _NO_TEST=TRUE NC_HDA_SDINI1

" arerpun e o teerente N et pup B e —— B
. _TP_CLINK_CLK TRuE NO_TEST=TRUE NC_CLINK_CLK B e A =¥ maseeTROE o — . — ——
1. _TP_CLINK_ DATA TRy NO_TEST=TRUE NC_CLINK_ DATA B

.. _TP_CLINK_RESET L TRy NO_TEST=TRUE NC_CLINK_RESET L

12 _TP_ITPXDP_CLK100MN rRup NO_TEST=TRUE __ NC_ITPXDP_CLK100MN

.. _TP_ITPXDP_CLK100MP — _ TRUE no ;g NC_ITPXDP_CLK100MP
.. _TP_PCH_I2S1_TXD —  TRuE o = NC_PCH_I2S1_TXD
. TP_PCH_I2S1 SFRM TRUE N0 rEsr=rrug  NC_PCH_I2S1 SFRM
.. _TP_PCH_I2S1_SCLK —  cpup  NO _TEST=TRUE __NC_PCH_I2S1_ SCLK
.» _TP_PCH_SLP_WLAN_L —  TRUE wo —rpue  NC_PCH_SLP_WLAN_L
.» _TP_PCH_SLP_LAN L — ey NO E NC_PCH_SLP_LAN_L
. _TP_SPI _CS1 L — TRUE No = NC_SPI_CS1 L
w _TP_SPI_CS2 L — TRUE No 1 = NC_SPI_CS2_L
.« _TP_USB_5N — TRUE o - = NC_USB_5N u
.« _TP_USB_5P —  TRuE wo = NC_USB_5P u
w __TP_AUD_CODEC_MICBIASI L  weue  wno tesr=reue  NC_AUD_CODEC_MICBIAS] L
w _TP_AUD_CODEC_MICBIAS1 B  meum g pese=geug NC_AUD_CODEC_MICBIAS1 R
« __TP_AUD_CODEC_MICBIAS2 L  rgpue N0 resr=reur  NC_AUD_CODEC_MICBIAS2_ L
TP_AUD CODEC MICBIAS2 R TRuE N0 resr=reur  NC_AUD_CODEC_MICBIAS2 R
« _TP_SUS_PGOOD_MR L — qpug MO TESTTTRUE NC_SUS_PGOOD_MR_L
TP_SMC_TRST_L — qruyg NO_TEST=TRUE NC_SMC_TRST L
TP_SMC_MD1 — rgug NO_TEST=TRUE NC_SMC_MD1
- TP_TDM_ONEWIRE MPM— qgygp NO_TEST=TRUE NC_TDM_ONEWIRE_MPM
- WT — RO TR LU ICTY:

Signal Aliases

o __ =PP5V_S0_AUDIO_ AMP
051-1573 | D
TR XWA202 CL} Apple Inc. m
VOLTAGE SM ® 8.0.0
= 1 PP5V_SO0 AUDIO AMP_L —
= 1 HIN LINE WIDTH-0-gMif * NOTICE OF PROPRIETARY PROPERTY:
2 VoL TAGE sy B THE INFORMATION CONTAINED HEREIN IS THE dvtl
XWASM 03 PROPRIETARY PROPERTY OF APPLE INC.
P THE POSESSOR AGREES To THE FOLLOWING:
Dlgltal Ground N 2 PP5V SO AUDIO AMP R . I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 102 OF 120
MIN Nég](;w%g%g - g II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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LPDDR3 COMMAND/ADDRESS

MAKE_BASE

=MEM_A_ A<5> — TRUE MEM_A_CAA<0>
=MEM A_A<9> — TRUE MEM A_CAA<1>
=MEM A_A<6> — TRUE MEM A_CAA<2>
=MEM A A<8> —  TRuE MEM_A_CAA<3>
=MEM A_A<7> — TRUE MEM A_CAA<4>
=MEM A BA<2> —  TRuE MEM A_CAA<S5>
=MEM A A<12> —  TRuE MEM_A_CAA<6>
=MEM A A<11> — TRUE MEM_A_CAA<7>
=MEM A A<15> — rRuE MEM_A_CAA<8>
=MEM_A_A<14> —  TRuE MEM_A_CAA<9>
=MEM_A_ A<13> —  TRUE MEM A _CAB<0>
=MEM A CAS_L — TRUE MEM A_CAB<1>
=MEM A WE L — rRuE MEM_A_CAB<2>
=MEM_A RAS_L — TRUE MEM_A_CAB<3>
=MEM_A_ BA<0> — rRuE MEM_A_CAB<4>
=MEM A_A<2> —  TRUE MEM_A_CAB<5>
=MEM A BA<1> — TRUE MEM_A_CAB<6>
=MEM A A<10> — rRuE MEM_A_CAB<7>
=MEM_A_A<1> —  TRuE MEM_A_CAB<8>
=MEM A_A<0> — TRUE MEM_A_CAB<9>
=MEM A_ODT<0> —  TRuE MEM A_ODT<0>
=MEM_A_A<3> —  TRuE TP_LPDDR3_RSVD1
=MEM A_A<4> — TRUE TP_LPDDR3_RSVD2
=MEM_B_A<5> — TRUE MEM_B_CAA<0>
=MEM B _A<9> —  TRuE MEM_B_CAA<1>
=MEM B_A<6> — TRUE MEM B_CAA<2>
=MEM B_A<8> — rRuE MEM_B_CAA<3>
=MEM B _A<7> —  TRuE MEM_B_CAA<4>
=MEM B_BA<2> — TRUE MEM_B_CAA<5>
=MEM B_A<12> — rRuE MEM_B_CAA<6>
=MEM_B_A<11> —  TRuE MEM_B_CAA<7>
=MEM B_A<15> — TRUE MEM_B_CAA<8>
=MEM B_A<14> — rRuE MEM_B_CAA<9>
=MEM B_A<13> — TRUE MEM_B_CAB<0>
=MEM _B_CAS_L — TRUE MEM B_CAB<1>
=MEM B_WE L — rRuE MEM_B_CAB<2>
=MEM B RAS T _ TRUE MEM B_CAB<3>
=MEM_B_BA<0> — TRUE MEM B_CAB<4>
=MEM B_A<2> — rRuE MEM_B_CAB<5>
=MEM_B_BA<1> —  TRuE MEM_B_CAB<6>
=MEM B_A<10> — TRUE MEM_B_CAB<7>
=MEM B_A<1> — rRuE MEM_B_CAB<8>
=MEM_B_A<0> —  TRuE MEM_B_CAB<9>
=MEM_B_ODT<0> — TRUE MEM_B_ODT<0>
=MEM B_A<3> — TRUE TP_LPDDR3_RSVD3
=MEM B_A<4> — TRUE TP_LPDDR3_RSVD4

UNUSED MEMORY SIGNALS

MAKE_BASE

«.=MEM_RESET_L — Trgr TP_CPU_MEM RESET L

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

20 =MEM_A DOS_P<0>-— 7rgr MEM A_DOS_P<0>
2 =MEM_A DQS_N<0>— gyr MEM_A_DQS_N<0>

20 .=MEM_A DQS_ N<2>__ TRUE MEM_A_DQOS_N<2>
20 .=MEM_A DQS_P<3> TRUE MEM_A_DQS_P<3>
20 .=MEM_A DQS _ N<3>__ TRUE MEM_A_DQOS_N<3>

;1 =MEM_A_DQS_P<4> TRUE __MEM A DQS_P<4>
s =MEM A _DQS_N<4>_— gpyg _MEM A_DQS_N<4>
. =MEM A _DQS_P<5>_— True _MEM A_DQS_P<5>
;» _=MEM_A_ DOS_N<5>— 1rye MEM A DOS_N<5>
., _=MEM_A DQS_P<6>"_ rryg MEM A DQS_P<7>
;2 =MEM A _DQS_N<6>_— Trur _MEM A_DQS_N<7>
. _=MEM A DOS P<7>— qryr MEM A DOS_P<6>
. _=MEM_A_DQS_N<7>_ gpyg _MEM A_DQS_N<6>

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

76 71
76 71
76 71
76 71
76 71
76 71
76 71

76 71

.» =MEM_B_DOS_P<0>_— 7trye MEM B_DOS_P<0>
., =MEM_B_DQS_N<O0>_ gpyg MEM_B_DQS_N<O0>
;> =MEM_B_DQS_P<1> TRUE __MEM_B_DQS_P<1>
;> =MEM_B_DOS_N<1>_— 1trye MEM B _DOS_N<1>
;» =MEM_B_DQS_P<2> TRUE __MEM _B_DQS_P<2>
;» =MEM B_DQS_N<2>_ Trur _MEM_ B_DQS_N<2>
;» =MEM_B_DQS_P<3> TRUE __MEM_B_DQS_P<3>
., =MEM_B_DQS_N<3>__ gpyg MEM_B_DQS_N<3>
;s =MEM_B_DQS_P<4> TRUE __MEM_B_DQS_P<4>
,» =MEM_B_DQS_N<4>_ gpyg _MEM_B_DQS_N<4>
;s =MEM B_DQS_P<5>_— Trur _MEM_ B_DQS_P<5>
»» =MEM_B_DOS_N<5>_— 1rye MEM B _DOS_N<5>
,» =MEM B DQS _P<6>_— qryg MEM B_DOS_P<6>
;> =MEM B_DQS_N<6>_— TrRur _MEM B_DQS_N<6>
2 =MEM B _DOS P<7>_— Tryr MEM B _DOS_P<7>
;> =MEM B_DQS_N<7>—— gpyg _MEM_ B_DQS_N<7>

Memory Bit/Byte Swizzle

TRUE
MEM_A_DQ<0> — =MEM_A_DQ<7>
MEM_A_DQ<1> =MEM_A_DQ<6>
MEM_A_DQ<2> =MEM_A_DQ<5>
MEM_A_DQ<3> =MEM_A_DQ<1>
MEM_A_DQ<4> =MEM_A_DQ<3>
MEM_A_DQ<5> =MEM_A_DQ<2>
MEM_A_DO<6> =MEM_A_ DQ<0>
MEM_A_DQ<7> =MEM_A_DQ<4>
MEM_A_DQ<8> =MEM_ A DQ<10>
MEM_A_DQ<9> =MEM A DQ<14>
MEM_A_DQ<10> _ =MEM_A_DQ<8>
MEM_A_DQO<11> =MEM_A_DQ<9>
MEM A _DQ<12> = =MEM_A_ DQ<15>
MEM_A_DQ<13> =MEM A DQO<11>
MEM A_DQ<14> p— =MEM_A_ DQ<12>
MEM_A_DQ<15> =MEM A DQ<13>

MEM A DOQO<16>

=MEM_A DOQO<21>

MEM_A_DOQ<17>

=MEM_A_DQ<16>

MEM A DQO<18>

=MEM_A_ DQ<23>

MEM_A_DO<19>

=MEM_A_ DO<18>

MEM_A_DQ<20> =MEM A DQ<19>
MEM_A_DQ<21> —_ =MEM A DQ<22>
MEM A_DQ<22> = =MEM_A_DQ<17>
MEM_A_DQ<23> —_ =MEM_A_ DQ<20>
MEM_A_DQ<24> — =MEM_A_ DQ<27>
MEM_A_DQ<25> =MEM A DQ<26>
MEM_A_DQ<26> =MEM A DQ<25>
MEM_A_DQ<27> =MEM_ A DQ<29>
MEM A DQO<28> =MEM A DO<30>
MEM_A_DQ<29> =MEM A DQ<31>
MEM_A_DQ<30> =MEM A DQ<24>
MEM_A_DQ<31> =MEM A DQ<28>
MEM_A_DQ<32> =MEM_A_ DQ<38>
MEM_A_DQ<33> =MEM A DQ<39>
MEM_A_DQ<34> =MEM A DQ<37>
MEM_A_DQ<35> =MEM A DQ<33>
MEM_A_DQ<36> =MEM A DQ<35>
MEM A DO<37> =MEM A DO<34>
MEM_A_DQ<38> =MEM_A_ DQ<32>
MEM_A_DQ<39> =MEM A DQ<36>
MEM_A_DQ<40> — =MEM_A DQ<42>
MEM_A_DQ<41> =MEM_A_ DQ<46>
MEM_A_DQ<42> =MEM_A_ DQ<40>
MEM_A_DQ<43> =MEM A DQ<41>
MEM_A_DQ<44> i =MEM A DQ<47>
MEM _A_DQ<45> p— =MEM_A_ DQ<43>
MEM_A_DQ<46> = =MEM A DQ<44>
MEM_A_DQ<47> _ =MEM_A_ DQ<45>
MEM A DQO<48> — =MEM A DO<61>
MEM_A_DQ<49> i =MEM_A_ DQ<60>
MEM_A_DOQ<50> pu— =MEM_A_ DQ<58>
MEM_A_DQ<51> s =MEM A DQ<62>
MEM A_DQ<52> = =MEM_A_DQ<63>
MEM_A_DQ<53> —_ =MEM_ A DQ<59>
MEM A_DQ<54> = =MEM_A_DQ<57>
MEM_A_DQ<55> pu— =MEM_A_ DQ<56>
MEM_A_DQ<56> — =MEM_A_ DQ<48>
MEM A _DOQ<57> pu— =MEM_A_ DQ<49>
MEM A DO<58> =MEM A DO<55>
MEM_A_DQ<59> =MEM A DQ<51>
MEM_A_DQ<60> =MEM_ A DQ<53>
MEM_A_DQ<61> =MEM A DQ<52>
MEM_A_DQ<62> =MEM A DQ<54>
MEM_A_DQ<63> =MEM_A_ DQ<50>

TRUE
MEM_B_DQ<0> — =MEM_B_DQ<7> .,
MEM_B_DQO<1> =MEM_B_DQ<6> .,
MEM_B_DQ<2> =MEM_B_DQ<5> ,,
MEM_B_DQ<3> =MEM B _DQ<1> ,,
MEM_B_DQ<4> =MEM_B_DQ<3> ,,
MEM_B_DQ<5> =MEM_B_DQ<2> ,,
MEM_B_DOQ<6> =MEM B DQO<0>
MEM_B_DOQ<7> =MEM_B_DQ<4> ,,
MEM_B_DQ<8> =MEM_B_DQ<10> ,,
MEM_B_DQ<9> =MEM B_DOQ<14> ,,
MEM_B_DQ<10> =MEM_B_DQ<8> .,
MEM_B_DQO<11> =MEM_B_DQ<9> .,
MEM_B_DQ<12> p— =MEM_B_DQ<15> ,,
MEM_B_DQ<13> =MEM_B_DQ<11> ,,
MEM _B_DOQ<14> p— =MEM_B_DQ<12> ,,
MEM_B_DQ<15> =MEM _B_DQ<13> ,,
MEM B_DO<16> — =MEM_B_DQ<22> ,,
MEM B_DQ<17> = =MEM_B_DQ<18> .,
MEM _B_DQ<18> p— =MEM_B_DQ<17> ,,
MEM B_DO<19> =MEM B DO<16> ..
MEM_B_DQ<20> =MEM_B_DQ<23> ,,
MEM_B_DQ<21> —_ =MEM_B_DQ<19> ,,
MEM B_DQ<22> = =MEM_B_DQ<20> .,
MEM_B_DQ<23> =MEM_B_DQ<21> ,,
MEM_B_DQ<24> =MEM_B_DQ<27> ,,
MEM_B_DQ<25> =MEM_B_DQ<26> ,,
MEM_B_DQ<26> =MEM_B_DQ<24> ,,
MEM_B_DQ<27> =MEM_B_DQ<28> ,,
MEM B_DQO<28> =MEM B DO<31> .,
MEM_B_DQ<29> =MEM_B_DQ<30> ,,
MEM_B_DQ<30> =MEM_B_DQ<29> ,,
MEM_B_DQ<31> =MEM_B_DQ<25> ,,
MEM_B_DQ<32> =MEM_B_DQ<39> ,,
MEM_B_DQ<33> p— =MEM_B_DQ<38> .,
MEM_B_DQ<34> =MEM_B_DQ<37> ,,
MEM_B_DQ<35> =MEM_B_DQ<33> ,,
MEM_B_DQ<36> =MEM_B_DQ<35> ,,
MEM B_DQO<37> =MEM B _DO<34> .,
MEM_B_DQ<38> =MEM_B_DQ<32> ,,
MEM_B_DQ<39> =MEM_B_DQ<36> .,
MEM_B_DQ<40> — =MEM_B_DQ<42> ,,
MEM_B_DQ<41> =MEM_B_DQ<46> ,,
MEM_B_DQ<42> =MEM_B_DQ<40> ,,
MEM_B_DQ<43> =MEM_B_DQ<41> ,,
MEM_B_DQ<44> —_ =MEM_B_DQ<47> ,,
MEM_B_DQ<45> p— =MEM_B_DQ<43> .,
MEM_B_DQ<46> = =MEM_B_DQ<44> ,,
MEM_B_DQ<47> —_ =MEM_B_DQ<45> ,,
MEM B_DQO<48> — =MEM B _DO<53> .,
MEM B_DQ<49> = =MEM_B_DQ<55> ,,
MEM_B_DOQ<50> p— =MEM_B_DQ<49> .,
MEM_B_DQ<51> o =MEM_B_DQ<54> ,,
MEM B_DQ<52> = =MEM_B_DQ<51> .,
MEM_B_DQ<53> p— =MEM_B_DQ<52> ,,
MEM B_DQ<54> = =MEM_B_DQ<48> .,
MEM_B_DQ<55> p— =MEM_B_DQ<50> ,,
MEM_B_DQ<56> =MEM_B_DQ<62> ,,
MEM_B_DOQ<57> p— =MEM_B_DQ<63> .,
MEM B_DO<58> =MEM B _DO<57> .,
MEM B_DQ<59> = =MEM_B_DQ<60> .,
MEM_B_DQ<60> =MEM_B_DQ<61> ,,
MEM_B_DQ<61> =MEM_B_DQ<56> .,
MEM_B_DQ<62> =MEM_B_DQ<58> ,,
MEM_B_DQ<63> =MEM_B_DQ<59> ,,

Isch MASTER=AHARTMAN J52

SYNC _DATE=10/29/2013
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. . w0300 cnara o5 - 4633 (5T poanp oo e g RS ICT Test Points
Functional Test Points = e -
O—z=uz PP3V42 G3H 6 71 PM SIP S3 I NC NO_TEST
WS KBDL o e SR | SLP_S3 | 1317 16 38 64 66
J6050 (LEFT FAN CONN) = eue WS KBD2 D_NHM_S___ODDFW'I"I‘ 68 76
FUNC_TEST 3 = WS _KBD3 >
TPs TRUE 36
[ PP5V_S0 :| Bet  Fan = S KBD4 . [z PP1VO5_S0 " '
[ TRUE FAN_ LT PWM :: e WS KBD5S . High Speed NO_TEST
FAN_ LT TACH WS_KBD6 _aUb 1Ol L o
=t - D—=uaWS_KBDG 36 NC_AUD_LO1_LP TROE PCIE_AP_R2D_C_P s o
e WS_KBDI 36 NC AUD LO1 RN TRUE D PCIE_AP_R2D _C_N TRUE || 6 o1
> uS_KBDS 5 Dl: NC_AUD_LO1_RP TRUE [ BCIE_AP D2R P TROE e w
o1 [ WS KBD1O 5 > NC_AUD_LO4_LN TRUE > ECIE _AP_D2R N TT]EJEE 14 es 1 o
81 71 32 12 C TRUE 36 TRUE
NC_AUD_LO4_LP »
b [z WS_KBD11 e NG AUD LO4 RN TROE PCIE_SSD_R2D_C p<3..To> e
) oz WS_KBD12 6 - GND | m— TROE PCIE_SSD_R2D_C_N<3.I8%¥ ..
w71 6o 1 —, PCIE_AP_D2R_P P PA410 = WS KBD13 T 4 TPs > NC_AUD_104_RP " O——= et
74002 (ALS/CAMERA CONN) o7 e u — PCIE_AP_D2R_N L PPAAIl =2 " s kmDla o= :l [—__NC_C54208_GPOO ﬁ:ﬁ i PCIE SSD_R2D P<3..0> .
: TRUE 36 <3.. gRUE .
SMBUS_SMC_1_S0_SCL 35 41 75 P2MM [O>—=u= WS_KBD15_CAP 26 = Eg ggggg iigiKA TROE >—PBeIE 58D R2D Ne<3..0o o OTRUE e
[O—zmu=  SMBUS_SMC_1_SO_SDA 1 &1 7 4 66 14 USB3RPCIE_SD_D2R_P PA42(0 [O—=mu= WS KBD16_NUM 16 DW“ —BCIE_SSD_D2R_P<3..0> a2 1 e
. 66 14 1 . > NC_C84208 LRCLKB .. .. O3RVE e
[>——cae PPSV_S3RS0_ALSCAMF » o [-USB3RPCIE_SD_DIR N PPA42]1 B WS _KBD17 ’ wex  PP3V3_S0 e 50 NC_CS4208_ MCLKA TRUE | [O——BCIE_SSD _D2R N<3..00 Owgmm e
MIPI CLK 34 78 [>—mu=_ WS_KBD18 36 = TROE
MIPI_CLK CONN P . - P = WS_KBD19 2 PP3V3 S3 NC_c54208_MCLKB TROE *°
- 75 45 12 SCLKA . 1425 01
CAM_SENSOR_WAKE_L_CONN s » 2 [>—HDA_SDIND L¢) PPA408 = WS_KBD20 e = SP3vs 55 o —NC 84208 TRUE C-ECIE_TBT_RZD_C_P<3+e0® —rmop— =
MIPI DATA CONN N PLACE_NEAR-U0500-AY10: 613t WS KBD21 o= 6 50 NC_CS4208_SCLKB " PCIE_TBT R2D_C_N<3..0> 1 as
MIPT DATA CONN P 0o " = WS KBD22 B PP3V3_S5_AVREF_SMC 3 3 NC_CS4208_SDOUTA TRUE PCIE_TBT R2D_P<3..0> TRUE o w
78 X 3 MIPT_CLK_N P OO—m=u= 2 wex  PP3V42 G3H P NC_CS4208_SDOUTB TRUE | PCIE_TBT R2D_N<3..0> TRUE
sz 12C_CAM_SCK 3 3 = PA441 s WS_KBD23 e = TRUE FROE-
MIPI_CLK P 1 = me  PP5V_S0 - NC_DMIC_CLKO 5 PCIE_TBT D2R P<3..1> s o
[z 12C_CAM_SDA 33 3 = T PA442 WS_KBD_ONOFF_L 5 = TRUE TRUE
e s CO—mum =8 A e oz PP5V_S3 P, NC_DMIC_CLK1 1 PCIE_TBT_ D2R N<3..1> 10 25 61
3 MIPI_DATA N P [ WS_LEFT SHIFT_KBD = TROE = TRUE
1 PA443 [ PP5V_S5 e NC_DMIC_CLK2 o [O-BCIE_TBT D2R C P<3..1> .«
79500 (RIO POWER PINS) > MIPI_DATA P PPA44L WS_LEFT_OPTION_KBD s PPBUS G3H TROE PCIE TBT D2R G N<3. . 1s  TRUE
[z PP3V3_S4 o 7 WS_CONTROL_KBD 3 CO—=ue PEDCT ° o Oy "
PP5V_S3 = — - O—=uz= PPDCIN G3H &
> PP1V5_SO 6 PPVCC SO CPU - [ USB3_EXTA D2R_P 135 7
TRUE GND U5000 CHARZ TPS B3_EXTA_D2R_] TRUE | 35
J_ PZMM J4802 (TPAD CONN) TRUE
= 7 LPC_CLK24M_SM
= cc SMC € PPA419 [ SMBUS_SMC_2 S3_SDA s« 7 > mu= PPVITDDR_S3 e 7615 _TP_PM SLP A L — TRUE NC_PM SLP_A_L >
SMBUS_SMC_2_S3_SCL a1 7 — MAKE_BASESTRUE USB3_EXTA_R2D_C_P e
a1 USB3_EXTA R2D_C_NTRUE
[ S =PPVIN_S4_ TPAD 6 e USB3 EXTA R2D N TRUE
TPAD_ACTUATOR EN_L s 10 4 [ — USB3 EXTA Rab N TRUE 7
TPAD_ACTUATOR_THRMTRIP L s e NO_TESTs O—=5 A8l ReD 8 e 7 7
=TPAD_WAKE_L . . USB3_EXTB_D2R_P 14 66 7a
- SMC_LID 26 38 39 10 MC_HIB L @ USB3_EXTB_D2R_N _ TRUE
[ =PP3V3_S4_TPAD s 5 e NC_SMC_XOSC1 TRUE O USB3_EXTB_D2R N __"7/n u e o
I2C_IOXP_SDA = TRUE B3_EXTB _R2D C P 14 66 74
[O—mmum———£e = P90 56 TBTBPWRSW_ISET_V3P3 USB3_EXTB_R2D_C_N "RUE
I2C IOXP_SCL ===y OO—==—= =gy * * "
TPAD_SPI_INT L 155
=TPAD_SPI_SCLK s » TBTBPWRSW_ISET_SO_R
=TPAD_SPI_MISO s » TBTBPWRSW_ISET_S3 'hUE | O—BCIE CLK100M_SSD_P .
>z =TPAD_SPI_MOST s 5 0 —  —  TRUE [O—_BCIE CLK100M_SSD N ™RV ,, .,
J6601 (AUDIO 2-MIKE CONN) IPAD_VBUS_EN .. ., TBTAPWRSW_ISET_V3P3 MEM_A_DQ<63..0> E
PP5V_S4_TPAD F s O A S w ™ O MEM A _DO<63..0> o 7w PCIE_CLK100M TBT_P [
SMBUS_PCH_CLK omm o &> e IOXP2 INT L . (- IBTAPWRSW_ISET S0 ___ ., > __PCIE_CLK100M TBT N X,
SMBUS_PCH_DATA o == = 52 =IPAD_SPI_BUS_EN s » o TROE
CO—mue—Rme L sl —wamn [O—mu=  DMIC_ CLK3 5 52 ED—mus =TPAD_SPI_CS_ T s » TBTAPWRSW ISET > EBCIE CLK100M AP P 12 66 81
D GND_ACTUATOR ;¢ TBTAPWRSW ISET 53 HXUE = PCIE_CLK100M AP N TRUE | o6 o1
B _TPAD P s R —— o [ PPVTTDDR_S3 6 71 76 PCIE_CLK100M_ CAMERA TBYE , ,
J6602 (AUDIO LEFT SPEAKER CONN) USB TPAD N 14 36 74 TBT_A_R2D_C_P<1l..0> s 28 0 TRUE BCIE_CLK100M CAMERATRVE ,, ,, o,
SPKRCONN_L_OUT P .., s —12C_TPAD_SCL s o D: TBT A R2D C N<l..0> TRUE TRUE
SPKRCONN_L_OUT N 5, 4 ED— =I2C_TPAD_SDA 3« ——IBT_A R2D P<1..0> TRUE .,
TRUE
J7715 (KBD BACKLIGHT CONN) SPKRCONN_L_1ID a9 52 CoO—IBT_ A _R2D N<]..0> TROE— >* 7’ MEM_B_DO<63..0> 2 70 76
PPVOUT_SO_KBDBKLT 3 ¢ SPKRCONN_SL_OUT_P - s; s J7000 (DC POWER CONN) TBT A D2R C P<1> TRUE
Eggiiﬁ Sﬁiﬂggi; e s SPKRCONN_SL_OUTN. =0 =2 o TDM_ONEWIRE_MPM [—>_TBT_A_D2R_C_N<1> R
CO—mm S o Bl ense —— oo ADAPTER_SENSE 3 —IBT_A D2R C_P<0> TRUE . ..
J6603 (AUDIO RIGHT SPEAKER CONN) PP18V5_DCIN_FUSE ., [—IBT_A D2R_C_N<0> 1’:‘1; w
[—>—suz  SPKRCONN_R OUT P 52 o0 aup GND TBT_A_D2R_P<1> 327
PKR R 2052 a0 L 18T 2 D2r N<l> TRUE
SPKRCONN_R ID 15 52 = e PM_CLKRUN L ., = 25 28 77
= TBT_A_D2R_P<0> TRUE o5 26 7
SPKRCONN_SR_OUT_P 4 5; & o—mu= PM _SYSRST L 13 17 a8 7 = TBT A D2R N<O> TRUE
SPKRCONN_SR_OUT_N . s, & [ s
vz GND > IBT_B_R2D C_P<l..0> 25 2 77
il (—}—msuz SMC_ONOFF_L 36 38 39 O—IBT_B_R2D_C N<1..0> TT’;“JJEE 25 29 77
= = TBT_B_R2D_P<l..0> g > HDMI_IG CLK C P o 61 7 .
—_TBT B R2D_N<1..0> TRUE ,,  — HDMI_IG_CLK C_N TREE 0 oy Unused nets with offpage
37050 (MAIN BATT CONN) J8300 (EDE CoMm) TBT_B_D2R_C_P<0> TRUE __ ,, HDMI_IG DATA C_P<2 UE o (Nets with offpages not used on this project)
PP5VR3V3_ SW_LCD =
PPVBAT_G3H_CONN ., I J6100 (LPC + SPI CONN) ——IBT B _D2R_C_N<0> TRUE _,, ,, HDMI_IG_DATA_C_N<2..33YE . ——HDD_PWR_EN s
MBUS_SMC_5_G3_SCL 3 a1 7 TBT_B_D2R_C_P<1> TRUE = - TRUE WOL_EN
=z SMBUS_SMC_5_G3 SDA w1 7 PPVOUT_SO_LCDBRLT e ]2 TP needed™> §§234;0G3H o n TBT B D2R_C_N<1> TRUE ., [—_BT_PWRRST L "
>—mu= I2C_BKLT SCL o5 6o [ o > TBT_B_D2R_P<0> 25 29 77
TRUE
e 12C BELT_SDA . . wepe LPC_AD<0> 14 38 75 IBT B D2ZR N<O> TROE
[—mu=  SYS_DETECT L 5 >—mu= LCD_HPD_CONN e = LPC AD<25 —>_TIBT_B_D2R_P<1> 25 20 77
rape LCD_IRQ L 1s 65 [ w387 TBT B_D2R_N<1> TRUE = . ENET_MEDIA_ SENSE s
= wape  LPC_AD<1> . = TROE L
EDP_BKLT PWM 1 6 = LPC AD<3-
J6601 (2 MIC CONN) =I2C_TCON_SCL . [ 13 7 PCIE AP D2R P [>—ODD_PWR_EN_L -
e =I2C TCON_SDA . s [CO—IRIE 14 66 71 81 ENET_LOW_PWR 1
[z CON_DMIC_PWR EoP DANEL DWR OR SR EN [>—suw  LPCPLUS_GPIO 1 [O—trur PCIE AP D2R N 14 66 71 81 = AUD IP PERIPHERAL DET
[z CON_DMIC_SDAI DW ° [z LPCPLUS_RESET L [O—tkug PCIE AP _R2D P o a —AUD_LP_PERIPHERAL _DET
DMI LK CO—mu= e e SMC_TDO 36 39 PCIE AP _R2D 66 o1 TP_XDP_PCH HOOK4 — NC_XDP_PCH HOOK4
= = e DP_INT AUX N o 77 = = -TRvz PCIE_AP_R2D N TP XDP PCH HOOK5 = TARE BASE=TR % XDb DCH HOOKS AUD_IPHS_SWITCH EN 1
[ gg—igg—ﬁi—f’q:g: o 7 TP_XDP_PCH_OBSFN_B<0> — iymﬁﬁﬂﬁ““:“ Y&_XDP_PCH_OBSFN_B<0> ENETSD_CLKREOQ_L 1
CO—smue e [—mu= SMC TX L . TP_XDP_PCH_OBSFN_B<1> — TRup— =TRY& _XDP_PCH_OBSFN_B<1>
D= gg ﬂg ﬁi E:i: o7 TP_XDP_PCH_OBSFN_A<0> EMAKBHEE BASEZTRJE XDP_PCH_OBSFN_A<0>
PCH_VSS_NCTF<19> - CoO—sam= Db INT ML P=2o 7 [—sw  LPC_FRAME L 143 78 TP_XDP_PCH_OBSFN_A<1> TRuE—Rot TRE XDP_PCH_OBSFN_A<1>
> reue PCH_VSS_NCTF<19> n O—==u= Db INT ML Ne2 7 [z SPIROM USE_MLB 15 4 TP_XDP_PCH_OBSFN_D<0> — MRhE PASE-TRUE ¥ Db pCcH _OBSFN_D<0> W"O s S DAL D 20l
[ o7 sz PM_CLKRUN L . TP_XDP_PCH_OBSFN_D<1> TRUE— B THYE ¥DP_PCH OBSFN_D<1> .
J4600 (LEFT USB CONN) > mue DP_INT MI_P<3> 65 77 = 3 —_-_-_-—INE_S_TP “DP PCH TRST L = MAKE BASE-TRYE yDp DCH TRST I Functional & ICT Test
PP5V_S3_LTUSB_A _F > ssuz DP_INT ML _N<3> o 7 TRE BASE=TRUE— — — = — - — —
= g:g—iﬁ—g & (s LPC_SERIRQ s TP_1V05_S0_PCH_VCCAPLLEXP— 1V05_S0_PCH_VCCAPLLEXP d} Apple Inc. 051-1573 | D
[ ™ [z LPC_PWRDWN_L 1 TP_AUD CODEC MICBIAS = ( <) 8.0.0
s SMC_TDI = 0.
FUNC_TEST GND = SMCTCE 38 30 TP_AUD MIC INRP — ey - NC AUD MIC INRP NOTICE OF PROPRIETARY PROPERTY:
J_ eue  GND Co—omue SMC RESET T, 38 39 47 TP_AUD_ MIC_INRN p— — — NC_AUD_MIC_INRN THE INFORMATION CONTAINED HEREIN IS THE dvtl
38 39 40 47 54 _— MAKEiBA E=TRUE PROPRIETARY PROPERTY OF APPLE INC.
= J_ TRUE GND SMC_ROMBOOT THE POSESSOR AGREES TO THE FOLLOWING:
= J_ 6 os I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 104 OF 120
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X304 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD LAYERS

BOARD AREAS

BOARD UNITS | ALLEGRO
(MIL or MM) | VERSION

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

NO_TYPE,BGA,P65BGA, BGA_MEM

MM 16.5

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT * Y =45_OHM_SE =45_OHM_SE 10 MM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP

50_OHM_SE TOP, BOTTOM| Y 0.095 MM 0.095 MM

50_OHM_SE * Y 0.066 MM 0.066 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP

45 _OHM_SE Top, BoTTOM Y 0.116 MM 0.116 MM

45_OHM_SE * Y 0.083 MM 0.083 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP

40_OHM_SE TOP , BOTTOM| Y 0.145 MM 0.095 MM

40_OHM_SE * Y 0.102 MM 0.090 MM =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
37_OHM_SE TOP , BOTTOM| Y 0.165 MM 0.095 MM
37_OHM_SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP

27P4_OHM_SE |TOP,BOTTOM Y 0.265 MM 0.095 MM
27P4_OHM_SE * Y 0.190 MM 0.090 MM =STANDARD =STANDARD =STANDARD

ALLOW_ROUTE

PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP
72_OHM_DIFF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DIFF |rsu, x50, 1509, 15010 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM_DIFF [ISL2,ISL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM_DIFF |TOP,BOTTOM| Y 0.146 MM 0.146 MM 0.120 MM 0.120 MM

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY
80_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF |rsus, 1504, 1509, 15010, Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM_DIFF |ISL2,ISL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM_DIFF |TOP,BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85 _OHM DIFF |usts,zsua,sus,1sui0 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF |ISL2,ISL11l 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 |usus,coa, 5009, 15110 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM_DIFF |ISL2,ISL11l Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM_DIFF |TOP,BOTTOM| Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM_DIFF |[rsu3,1504, 1509, 15010 Y 0.120 MM 0.120 MM 0.125 MM 0.125 MM
70_OHM_DIFF |ISL2,ISL11l Y 0.120 MM 0.120 MM 0.125 MM 0.125 MM
70_OHM_DIFF |TOP,BOTTOM| Y 0.155 MM 0.155 MM 0.125 MM 0.125 MM

PHYSICAL_RULE_SET

LAYER

ALLOW_ ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

NET_SPACING_TYPE1

NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET

*

*

BGA P072_SPACE

*

*

P65BGA P075_SPACE

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT * 0.1 MM ?
STANDARD * =DEFAULT ?
P072_SPACE * 0.071 MM ?
P075_SPACE * 0.075 MM ?
Stackup-Defined Spacing Rules
Note: Outer dielectric is 0.058 mm nominal,

Inner dielectric is 0.053 mm nominal.
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING 0.1 MM ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1x_DIELECTRIC |TOP, BOTTOM| 0.058 MM ?
1x_DIELECTRIC |1s3,1s14,1509, 15510 0.053 MM ?
1X_DIELECTRIC [:a. s, ot 0.101 MM ?

ON LAY
73_OHM_DIFF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
73_OHM_DIFF |[rs13,1504, 1509, 15010 Y 0.110 MM 0.110 MM 0.120 MM 0.120 MM
73_OHM_DIFF |ISL2,ISL11l Y 0.110 MM 0.110 MM 0.120 MM 0.120 MM
73_OHM_DIFF |TOP,BOTTOM| Y 0.141 MM 0.141 MM 0.120 MM 0.120 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
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

1TO1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

*

P65BGA

P65_BGA

SYNC DATE=12/14/2017
——

Isch MASTER=YHARTANTO J44

PCB Rule Definitions

Cf} Apple Inc.
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CPU Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * -27pa_ommM_se| =27P4_OHM_SE | =27P4_OHM_SE | =27P4_OHM_SE 7 MIL 7 MIL
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CPU_VCCSENSE * 25 MIL ? CPU_O08MIL * 0.203 MM ?
CPU_12MIL * 0.305 MM ?
CPU_18MIL * 0.457 MM ?
CPU_25MIL * 0.635 MM ?

CPU Signal Properties

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING

[CO—XDRR_TCKO CPU_45S CPU_18MTT. XDP_CPU_TCK
[CO—XDRR_TCKO CPU_45S CPU_18MTT. PCH_JTAGX
[CO—XDRR_TCK1 CPU_45S CPU_18MTT. XDP_PCH_TCK
[CO—XDRR_TDO CPU_45S XDP_CPU_TDO
[CO—XDRR_TDO CPU_45S XDP_PCH_TDO
[— DP_TDT CPU_45S XDP_CPU_TDI
[CO—XDRR_TDT CPU_45S XDP_PCH_TDI
[CO—XDRR_TMS CPU_45S XDP_CPU_TMS
[CO—XDRR_TMS CPU_45S XDP_PCH_TMS
[CO—XDR_TRST I CPU_45S XDP_TRST_L
[CO—XDR_TRST_I CPU_45S XDP_CPUPCH_TRST_L
[CO—XDR_BRDY I CPU_45S XDP_CPU_PRDY_ L
[CO—XDR_PREQ I CPU_45S XDP_CPU_PREQ_TL
[ CRU_VCCST PWRGD CPU_45S CPU_Q8MTT. CPU_VCCST_PWRGD
[CO—CRU_VCCST PWRGD CPU_45S CPU_Q8MTT. XDP_CPU_VCCST_PWRGD
[CO—CRU_ERM CPU_45S CPU_Q8MTT. XDP_BPM L<1..0>
[CO—CRU_EPM TP CPU_45S XDP_BPM L<7..2>
O CRU_RCOMP_SM CPU_27P4S CPU_25MTT. CPU_SM_RCOMP<2..0>
[CO—CRU_RCOMP_EDP CPU_27P4S CPU_25MTT. MCP_EDP_RCOMP
[CO—CRU_RCOMP_QPT CPU_27P4S CPU_12MTT. CPU_OPI_RCOMP
[CD—CRU_PROCHOT CPU_45S CPU_Q8MTT. CPU_PROCHOT_L
[ CRU_PROCHOT CPU_45S CPU_Q8MTT. CPU_PROCHOT R_TL.
[ CRU_CATERR CPU_45S CPU_Q8MTT. CPU_CATERR_L
[CO—CRU_VIDALERT CPU_45S CPU_18MTL CPU_VIDALERT L
[CO—CRU_VIDALERT CPU_45S CPU_18MTL CPU_VIDALERT R L
[CO—CRU_VIDSCLK CPU_45S CPU_18MTT. CPU_VIDSCLK
[CO—CRU_VIDSCIK CPU_45S CPU_18MTL CPU_VIDSCLK R
[CO—CRU_VIDSOUT CPU_45S CPU_18MTT. CPU_VIDSOUT
[CO—CRU_vIDSQUT CPU_45S CPU_18MTT. CPU_VIDSOUT_ R
[CO—CRU_BECT CPU_45S CPU_18MTT. CPU_PECT
[CO—CRU_BECT CPU_45S CPU_18MTT. CPU_PECI_R
[CO—CRU_BECT CPU_45S CPU_18MTT. SMC_PECI_TL
O CRU_BECT CPU_45S CPU_18MTT. SMC_PECI_L_R
[CO—CRUCFG CPU_455 CPU_CFG<19..11>
[CO—CRUCFG PD CPU_45S CPU_CFG<10..8>
[CO—CRU_CFG CPU_45S CPU_CFG<7..5>
[CO—CRUCFG PD CPU_45S CPU_CFG<4>
O CRUCFG 3 CPU_45S CPU_CFG<3>
[CO—CRU_CFG CPU_45S CPU_CFG<2>
[CO—CRU_CFG_PD CPU_45S CPU_CFG<1..0>
[CO—CRU MEM RESET CPU_45S CPU_Q8MTT. MEM_RESET_ L
[ CRU VCCSENSE CPU_27P4S cpu_vecseNsk | CPU_VCCSENSE_P
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecsensk | CPU_VCCSENSE N
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USB 2 Interface Constraints

USB Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
[PCH_USB_RBIAS| * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
USB_85D * -85_omm_pIFF =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB * =4X_ DIELECTRIC ? USB TOP,BOTTOM =6X_DIELECTRIC ?
USB_RBIAS * =6X_DIELECTRIC ? USB_RBIAS TOP,BOTTOM=10X_DIELECTRIC ?

USB 3 Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
USB3_85D * -85_omm_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

USB3_2SAME

=3X_DIELECTRIC

USB3_2SAME

TOP,BOTTOM =4x_DIELECTRIC

~

USB3_TXRX

=6X_DIELECTRIC

~

USB3_TXRX

TOP,BOTTOM=10X_DIELECTRIC

~

USB3_20THER

=4X_ DIELECTRIC

~

USB3_20THER

TOP,BOTTOM =6X_DIELECTRIC

~

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
USB3_* * * USB3_20THER
USB3_* =SAME * USB3_2SAME
USB3_TX *_RX * USB3_TXRX
USB3_RX *_TX * USB3_TXRX

System Clock Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
CLK_25M 45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

CLK_25M * =5x_DIELECTRIC ?

SATA Interface Constraints (Not Used)

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]
SATA_85D * -85_onM_p1FF =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF | =85_OHM_DIFF
SATA_45SE * -45_omM_SE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

SATA_2SAME * =3X_DIELECTRIC ? SATA_2SAME |TOP,BOTTOM =4x_ DIELECTRIC ?
SATA_TXRX * =6X_DIELECTRIC ? SATA_TXRX TOP,BOTTOM=10X_DIELECTRIC ?
SATA_20THER * =4X_ DIELECTRIC ? SATA_20THER | TOP,BOTTOM =6X_ DIELECTRIC ?

NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
SATA_* * * SATA_20THER
SATA_* =SAME * SATA_2SAME

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

ELECTRICAL CONST SET NET JYPE

PHYSICAL SPACING
[CO—USB_BT USB_85D USB USB_BT_P
[ USB BT USB_85D USB USB_BT_N
[ USB BT USB_85D USB USB_BT_CONN_P
[CO—USB_BT USB_85D USB USB_BT CONN_N
[ USB_EXTA USB_85D USB USB_EXTA_P
[ USB_EXTA USB_85D USB USB_EXTA_N
= DEFAULT DEFAULT SMC_DEBUGPRT RX L.
[— DEFAULT DEFAULT SMC_DEBUGPRT_TX L
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_P
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_N
[ USB_EXTA USB_85D USB USB2_EXTA MUXED _F_P
[ USB_EXTA USB_85D USB USB2_EXTA MUXED_F_N
[ USB_EXTA USB_85D USB USB_LT1_P
[ USB_EXTA USB_85D USB USB_LT1_N
[CO—USB_EXTB USB_85D USB USB_EXTB_P
[ USB_EXTB USB_85D USB USB_EXTB_N
D USB_TRAD USB_85D USB USB_TPAD_P
E=>—USB_TRAD USB_85D USB USB_TPAD_N
[CO—USB3_EXTA_D2R USB_85D USB3 R USB3_EXTA_D2R_P
[ USB3 _EXTA D2R USB_85D USB3 R USB3_EXTA_D2R N
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_P
[O—USB3_EXTA R2D USB_85D USB3_T. USB3_EXTA R2D N
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_P
[ USB3 EXTA R2D USB_85D USB3_T. USB3_EXTA_R2D_C_N
[O—USB3_EXTB _D2R USB_85D USB3 R USB3_EXTB_D2R P
[ USB3 EXTR D2R USB_85D USB3 R USB3_EXTB_D2R_N
[ USB3 EXTB R2D USB_85D USB3_T. USB3_EXTB_R2D_C_P
[ USB3 EXTR R2D USB_85D USB3_T. USB3_EXTB_R2D_C_N
[ USB3 sp D2R USB3 85D USB3 R USB3RPCIE_SD_D2R_P
[ USB3 sp D2R USB3_85D USB3 R USB3RPCIE_SD_D2R N
[ USB3 SD R2D USB3_85D USB3_T. USB3RPCIE_SD_R2D_C_P
[ USB3 SD R2D USB3_85D USB3_T. USB3RPCIE_SD_R2D_C_N
O USB.NC USB_85D USB NC_USB_1IRP
O USB.NC USB_85D USB NC_USB_IRN
[Co—USB.NC USB_85D USB NC_USB_5SP
CO—useNC USB_85D USB NC_USB_5N
O USB.NC USB_85D USB NC_USB_SDP
[CO—USBNC USB_85D USB NC_USB_SDN
O USB.NC USB_85D USB NC_USB_CAMERAP
O USB.NC USB_85D USB NC_USB_CAMERAN
[CO—BCH USB_RBIAS PCH_USB_RBTA! USB_RBTAS PCH_USB_RBIAS
[ SATA_g5D SATA R DUMMY_SATA_ D2R_P
[— SATA_85D SATA_R DUMMY_SATA_D2R_N
[— SATA_85D SATA_T: DUMMY_SATA_R2D_P
— SATA_85D SATA_T; DUMMY_SATA_R2D_N
[CO-SYSCLK_CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X1
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M_X2
[CO-SYSCLK CLK25M CLK_25M_45S CLK_25M SYSCLK_CLK25M X2 R
[CO-SYSCLK CIK25M CAM CLK_25M_45S CLK_25M SYSCLK_CLK25M CAMERA
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKP
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALP_R
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALP
[CO-SYSCLK_CIK25M _CAM CLK_25M 458 CLK_25M CLK25M_ CAM_XTALN
[CO-SYSCLK _CLK25M CAM CLK_25M 458 CLK_25M CLK25M_CAM_CLKN
[CO-SYSCLK _CLK25M TBT CLK_25M_45S CLK_25M SYSCLK_CLK25M TBT
[CO-SYSCLK_CIK25M TBT CLK_25M_45S CLK_25M SYSCLK_CLK25M_ TBT_R

38
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Notes:

This is here to keep the SATA rules.
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LPC Bus Constraints

PCH Net Properties

SMBus Interface Constraints

PHYSICAL_RULE_SET AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_45s =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CLK_LPC_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
LPC 6 MIL ?
CLK_LPC 8 MIL ?

PHYSICAL_RULE_SET

ALLOW_ ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY
SMB_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
SMB =2x_DIELECTRIC ?
HD Audio Interface Constraints
PHYSICAL_RULE_SET AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
HDA_45S =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
HDA =2x_DIELECTRIC 2
SPI Interface Constraints

PHYSICAL_RULE_SET

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

PCH Single Net Constraints

ON LAY]
SPI_45S =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
SPI 8 MIL ?

PHYSICAL_RULE_SET

ALLOW_ROUTE

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
PCH_45S =45_OHM_SE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
PCH_27P4S -27p4_omM_s§ =27P4_OHM_SE | =27P4_OHM_SE | =27P4_OHM_SE 7 MIL 7 MIL
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT

PCH_12MIL 0.305 MM ?

PCH_15MIL 0.381 MM ?

PCH_18MIL 0.457 MM ?

PCH_20MIL 0.508 MM ?

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING

[CO—LeC 2D LPC_45S LEC LPC_AD<3..0>
CO—Lec an LPC_45S LPC LPC_FRAME_TL
[CO—LBC_CILK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M_SMC_R
[CO—LBC_CILK24M SMC CLK_IPC_45S CLK_LPC LPC_CLK24M_SMC
[CO——SMBUS _PCH SMB_45S SMB SMBUS_PCH_CLK
[CO—SMBUS _PCH SMB_45S SMB SMBUS_PCH_DATA
[CO—SML_BCH 0 SMB_45S SMB SML_PCH_0_CLK
CO—SML_BCH 0 SMB_45§ SMB SML_PCH_0O_DATA
[— SMB_45S SMB SML,_PCH_1_ CLK
[— SMB_45S SMB SML._PCH_1_ DATA
[CO—HRA BIT CIK HDA_45S HDA HDA_BIT_CLK
[CO—HDRA_BIT _CIK HDA_45S HDA HDA BIT CLK R
[O—Hpa_syne HDA_45S HDA HDA_SYNC
[CO—Hpa _syne HDA_45S HDA HDA_SYNC_R
[O—HRA_RST HDA_45S HDA HDA_RST_R_L
[CO—HRA_RST HDA_45S HDA HDA_RST_L
[CO—HDRA_SDIN HDA_45S HDA HDA_SDINO
[CO—HRA_SDIN HDA_45S HDA CS4208_HDA_SDOUTO_R
[CO—Hpa_snour HDA_45S HDA HDA_SDOUT
[CO—Hpa_snour HDA_45S HDA HDA_SDOUT_R
OSBRI MIB SPT_45S SPT SPI_ALT CLK
OSBRI MIB SPT_45S SPT SPI_CLK
[CO—SBLMLB SPT_45S SPT SPI_CLK R
OSBRI MIB SPT_458 SPT SPI_MLB_CLK
[CD—SRLMIB SPT_45S SPT SPI_SMC_CLK
[CDO—SRL MR SPT_45S SPT SPI_ALT CS_L
OSBRI MIB SPT_45S SPT SPI_CSO_L
OSBRI MIB SPT_45S SPT SPI_CSO_R L
[CO—SRLMLE SPT_45S SPT SPI_MLB_CS_L
OSBRI MR SPT_45S SPT SPI_SMC_CS_L
OSBRI MIB SPT_45S SPT SPI_ALT_IOl1_ MISO
OSBRI MR SPT_45S SPT SPI_MISO
[CO—SBLMLB SPT_45S SPT SPI_MISO_ R
OSBRI MIB SPT_45S SPT SPI_MLB_IOl1_ MISO
[COD—SRLMIB SPT_45S SPT SPI_SMC_MISO
[CD—SRLMIB SPT_45S SPT SPI_ALT_IO0_MOSTI
OSBRI MIB SPT_45S SPT SPI_MOST
OSBRI MR SPT_45S SPT SPI_MOSI_R
[CO—SRLMLE SPT_45S SPT SPI_MLB_IOO0_MOSTI
OSBRI MR SPT_45S SPT SPI_SMC_MOSI
OSBRI MIB 102 SPT_45S SPT SPI_TO<2>
[E)—SRLMIB 102 SPT_45S SPT SPI_TI02_ R
[CO—SBI_MLB 102 SPT_45S SPT SPI_MLB_IO2 WP_L
[EoD—SRLMIB 102 SPT_45S SPT SPI_ALT IO02 WP L
OSBRI MIB 103 SPT_45S SPT SPI_TO<3>
> —SRI_MLB_TO3 SPT_458 SPT SPI_TIO3_R
[CO—SRI_MLE_T03 SPT_45S SPT SPI_MLB_IO3_HOLD
[ED—SRLMIB 103 SPT_45S SPT SPI_ALT IO3_ HOLD
[EZ)—SPI_TRAD SPI_45§ SPT TPAD_SPI_CLK
[E5)—SRI_TPAD CS SPI_45§ SPT TPAD_SPI_CS_L
[E=D—SBI_TRAD SPT_45S SPT TPAD_SPI_MISO
[ED—SRL_TRAD SPT_45S SPT TPAD_SPI_MOST
[CO—RCH RIC PCH_45S PCH_15MTT. PCH_CLK32K_RTCX1
[CO—RCH_SRTCRST PCH_45S PCH_15MTT. PCH_SRTCRST_L
[CO—RCH _RTCRST PCH_45S PCH_15MTT. RTC_RESET_L
[CO—RCH _THRMTRTP PCH_45S PCH_18MTT. PM_THRMTRIP_TL
[CO—RCH_THRMTRIP PCH_45S PCH_18MTL PM_THRMTRIP_R_L
[— PCH 458 PCH_15MTT. PCH INTRUDER L
[— PCH_45S PCH_15MTT. PCH_INTVRMEN
[— PCH_45S PCH_15MTT. PCH_DSWVRMEN
[— PCH_45S PCH_15MTL PM_RSMRST_ L
[— PCH_45S PCH_15MTT. PM_SYSRST_L
[— PCH_45S PCH_15MTT. XDP_DBRESET_L
[ — PCH_45S PCH_15MTT. PM_PCH_SYS_PWROK
[— PCH_45S PCH_15MTT. XDP_SYS_PWROK
[— PCH_45S PCH_15MTT. SYS_PWROK_R
[— PCH_45S PCH_15MTT. PM_PCH_PWROK
[ PCH_45S PCH_15MIL, PM_S0_PGOOD
[— PCH_45S PCH_15MTT. SMC_DELAYED_PWRGD
[— PCH_45S PCH_15MTT. PM_DSW_PWRGD
[ — PCH_45S PCH_15MTT. PM_PWRBTN_TL
[— PCH_45S PCH_15MTT. XDP_CPU_PWRBTN_TL.
[— PCH_45S PCH_15MTT. PCIE_WAKE_L
[— PCH_45S PCH_15MTT. AP_PCIE_WAKE_L
[— PCH_45S PCH_15MTT. CAM_PCIE_WAKE_L
[— PCH_45S PCH_15MTT. TBT_CIO_PLUG_EVENT L
[ RCH CLK24M XTAL PCH_45S PCH_2QMTT. PCH_CLK24M XTALIN
[CO—BCH_CLK24M_XTAL PCH_45S PCH_20MIL, PCH_CLK24M_XTALOUT
[CO—BCH_CLK24M XTAL PCH_45S PCH_20MIL, PCH_CLK24M_ XTALOUT_R
[CO—RCH _RCOMP_PCTE PCH_27P4S PCH_12MTT. PCH_PCIE_RCOMP
[CO—RCH _RCOMP_QPT PCH_27P4S PCH_12MTT. PCH_OPI_COMP
[ BCH _RCOMP_SATA PCH_27P4S PCH_12MTT. PCH_SATA_RCOMP
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Memory Bus Constraints

Memory Bus

Spacing Group Assignments

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_40S * —40_onM_sE | =40 OHM SE =40 OHM SE =40 _OHM SE =40 _OHM SE =40 _OHM SE
MEM_50S * —s0_omM sE| =50 OHM SE | =50 OHM SE | =50 OHM SE =50 OHM SE | =50 OHM SE
MEM_70D * ~70_oms_prrr | =70_OHM_DIFF | =70_OHM_DIFF | =70_OHM_DIFF | =70_OHM_DIFF |=70_OHM DIFF
MEM_73D * ~73_oms_prrr | =73_OHM_DIFF 0.066 MM | =73_OHM_DIFF | =73_OHM DIFF |=73_OHM DIFF

Spacing Rule Sets

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

MEM_DATAZSELF * =2X_DIELECTRIC ? MEM_DATAZSELF TOP, BOTTOM =5x_DIELECTRIC ?

MEM_DQS20WNDATA * =3x_DIELECTRIC ? MEM_DQS20WNDATA | TOP,BOTTOM| =5x_ DIELECTRIC ?

MEM_CMDZCMD * =3X_DIELECTRIC ? MEM_CMDZCMD TOP, BOTTOM =5x_DIELECTRIC ?
MEM_CMDZCTL * =3X_DIELECTRIC ? MEM_CMDZCTL TOP, BOTTOM =5x_DIELECTRIC ?
MEM_CTLZCTL * =3X_DIELECTRIC ? MEM_CTLZCTL TOP, BOTTOM =5x_DIELECTRIC ?
MEM_CLKZCLK * =6X_DIELECTRIC ? MEM_CLKZCLK TOP, BOTTOM =8X_DIELECTRIC ?

MEM_DATA20THERMEM * =8x_DIELECTRIC ? MEM_20THERMEM | TOP,BOTTOM| =8x_DIELECTRIC ?

MEM_ZOTHERMEM * =4X_DIELECTRIC ? MEM_ZPWR TOP, BOTTOM =4X_DIELECTRIC ?

MEM_2 PWR * =2X_DIELECTRIC ? MEM_ZGND TOP, BOTTOM =4X_DIELECTRIC ?
MEM_ZGND * =2X_DIELECTRIC ? MEM_ZOTHER TOP, BOTTOM =10X_DIELECTRIC ?

MEM_ZOTHER * =6X_DIELECTRIC ? MEM_CMDZCMD_BM TOP, BOTTOM =3X_DIELECTRIC ?
MEM_CMDZCMD_BM * =3X_DIELECTRIC ? MEM_CMDZCTL_BM TOP, BOTTOM =3X_DIELECTRIC ?
MEM_CMDZCTL_BM * =3X_DIELECTRIC ? MEM_CTLZCTL_BM TOP, BOTTOM =3X_DIELECTRIC ?
MEM_CTL2CTL_BM * =3x_DIELECTRIC H

MEM_12MIL * 0.305 MM ?

Memory Net Properties

NET_SPACING_TYPEl NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1 NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_*_ DQBYTE_* * * MEM_20THER MEM_A_DQS_0 MEM_A_DQBYTE_0 * MEM_DQS20WNDATA
MEM_*_DQS_* * * MEM_2O0THER MEM_A DQS_1 MEM_A DQBYTE_1 * MEM_DQS20WNDATA
MEM_CMD * * MEM_2O0THER MEM_A_DQS_2 MEM_A DQBYTE_2 * MEM_DQS20WNDATA
MEM_CTL * * MEM_2O0THER MEM_A_DQS_3 MEM_A_ DQBYTE_3 * MEM_DQS20WNDATA
MEM_CLK * * MEM_2O0THER MEM_A _DQS_4 MEM_A DQBYTE_4 * MEM_DQS20WNDATA
MEM_* MEM_* * MEM_20THERMEM MEM_A_DQS_5 MEM_A_DQBYTE_5 * MEM_DQS20WNDATA
MEM_A_DQS_6 MEM_A_ DQBYTE_6 * MEM_DQS20WNDATA
NET_SPACING_TYPEl NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
- - - - - i MEM_A_DQS_7 MEM_A_DQBYTE_7 * MEM_DQS20WNDATA
MEM_*_ DQBYTE_* =SAME * MEM_DATA2SELF
- — — — MEM_B_DQS_0 MEM_B_DQBYTE_0 * MEM_DQS20WNDATA
MEM B DQS 1 MEM_B_ DQBYTE_1 * MEM_DQS20WNDATA
NET_SPACING_TYPEl NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET S— — i — —
MEM_B_DQS_2 MEM_B_DQBYTE_ 2 * MEM_DQS20WNDATA
MEM_*_DQBYTE_* MEM_* * MEM_DATA20 - = — = = =
MEM_B_DQS_3 MEM_B_DQBYTE_3 * MEM_DQS20WNDATA
NET_SPACING_TYPEl | NET SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MEM_B_DQS_4 MEM_B_DQBYTE_4 * MEM_DQS20WNDATA
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_5 MEM_B_DQBYTE_5 * MEM_DQS20WNDATA
MEM_CMD MEM_CTL * MEM_CMD2CTL MEM_B_DQS_6 MEM_B_DQBYTE_6 * MEM_DQS20WNDATA
MEM_CTL MEM_CTL * MEM_CTL2CTL MEM_B_DQS_7 MEM_B_DQBYTE_7 * MEM_DQS20WNDATA
MEM_CLK MEM_CLK * MEM_CLK2CLK
MEM_CMD MEM_CMD BGA_MEM |MEM_CMD2CMD_BM
MEM_CMD MEM_CTL BGA_MEM |MEM_CMD2CTL_BM
MEM_CTL MEM_CTL BGA_MEM |MEM_CTL2CTL_BM

Broadwell ULT

Memory Down LPDDR3 1x4 Length

Matching

LPDDR3 Signal Group Unit Min Length Max Length
CTL/CKEmax - CTL/CKEmin mils 0 50
CTL/CKE to CLK mils CLK - 100 0
(CMDmax - CMDmin) mils 0 50
CMD to CLK mils CLK - 250 CLK + 250
DQmax - DQmin per byte mils 0 125
DQOmax to DQs per byte mils DQS - 200 DOS + 50
DQS to DQS# mils -2.5 2.5
DQS to CLK (Rule 1) mils CLK - 750 CLK + 1250
CLK to CLK# mils -2.5 2.5
.
Memory to Power Spaciling
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_PHYSICAL_TYPE AREA_TYPE PHYSICAL_RULE_SET
MEM_PWR MEM_* * MEM_2PWR MEM_70D BGA_MEM MEM_73D
MEM_PWR * * DEFAULT MEM_40S BGA_MEM MEM_50S
.
Memory to GND Spacing
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
GND MEM_* * MEM_2GND

NET TYPE

ELECTRICAL CONST SET
o MEM A_CLKQ ngsrfr?AL MEMSP;‘I?(E(ING MEM A CLK_P<0>
O MEM A CLKQ MEM_70D MEM_CLK MEM_A_CLK_N<0>
O MEM A _CIKI] MEM_70D MEM_CLK MEM A CLK_P<1>
CO—MEM A _CIKI] MEM_70D MEM_CLK MEM_A_CLK N<1>
O MEM A _CTL MEM_40 MEM_CTI MEM_A_CS_I1<1l..0>
O MEM A _CTL MEM_40 MEM_CTI MEM_A_ODT<0>
O MEM_A_CKEQ MEM_40 MEM_CMD MEM_A_CKE<1l..0>
O MEM A _CKE] MEM_40 MEM_CMD MEM_A_CKE<3..2>
O MEM_A_CMDO MEM_40 MEM_CMD MEM_A_CAA<9..0>
O MEM A _CMD] MEM_40 MEM_CMD MEM_A_CAB<9..0>
O MEM_A_DQOBYTEQ MEM_40 MEM_A_DQBYTE_Q MEM_A_DQO<7..0>
[CO—MEM_A_DQBYTE] MEM_40 MEM_A_DQBYTE_1 MEM A _DQ<15..8>
[CO—MEM_A_DQBYTE MEM_40 MEM_A_DQBYTE_2 MEM_A_DQ<23..16>
[— _DQBYTE3 MEM_40 MEM_A_DQBYTE_3 MEM_A _DQ<31..24>
[ _A_DQBYTE4 MEM_40 MEM_A_DQBYTE 4 MEM_A_DO<39..32>
[CO—MEM_A_DQBYTES MEM_40 MEM_A_DQBYTE_5 MEM_A_DQ<47..40>
[CO—MEM_A_DQBYTEG MEM_40 MEM_A_DQBYTE_6 MEM_A_DQ<55..48>
[CO—MEM_A_DQBYTE MEM_40 MEM_A_DQBYTE_7 MEM_A_DO<63..56>
[CO—MEM_A_DOS0 MEM_70D MEM_A_DQS 0 MEM_A_DQS_P<0>
O MEM_A_DOS0 MEM_70D MEM_A_DQS 0 MEM_A_DQS_N<O0>
O MEM A _DOS1 MEM_70D MEM_A_DQS 1 MEM_A_DQS_P<1>
[CO—MEM A _DOS1 MEM_70D MEM_A_DQS 1 MEM_A_DQS_N<1>
CO—MEM_A_DQS2 MEM_70D MEM_A_DQS 2 MEM_A_DQS_P<2>
O MEM A _DOS2 MEM_70D MEM_A_DQS 2 MEM_A_DQS_N<2>
O MEM A _DOS3 MEM_70D MEM_A_DQS 3 MEM_A_DQS_P<3>
CO—MEM A _DOS3 MEM_70D MEM_A_DQS 3 MEM_A_DQS_N<3>
O MEM A _DOS4 MEM_70D MEM_A_DQS 4 MEM_A_DQS_P<4>
O MEM A _DOS4 MEM_70D MEM_A_DQS 4 MEM_A_DQS_N<4>
CO—MEM A _DQOSS MEM_70D MEM_A_DQS_5 MEM_A_DQS_P<5>
O MEM A _DOSS MEM_70D MEM_A_DQS 5 MEM_A_DQS_N<5>
O MEM A _DOS6 MEM_70D MEM_A_DQS 6 MEM_A_DQS_P<6>
O MEM A _DOS6 MEM_70D MEM_A_DQS 6 MEM_A_DQS_N<6>
O MEM A _DOS7 MEM_70D MEM_A_DQS 7 MEM_A_DQS_P<7>
CO—MEM_A_DQS7 MEM_70D MEM_A_DQS 7 MEM_A_DQS_N<7>
[ — MEM B _CLKO MEM_70D MEM_CTK MEM_B_CLK_P<0>
[ — MEM B _CLKO MEM_70D MEM_CTLK MEM_B_CLK_N<O0>
[ — MEM B _CLKI1 MEM_70D MEM_CTK MEM_B_CLK_P<1>
[ — MEM B _CLKI1 MEM_70D MEM_CTK MEM_B_CLK_N<1>
[ — MEM_ B _CTT, MEM_40S MEM_CTT, MEM B _CS_I<1..0>
[ — MEM_ B _CTT, MEM_40S MEM_CTT, MEM_B_ODT<0>
[ — MEM B _CKEOQ MEM_40S MEM_CMD MEM B_CKE<1..0>
[— MEM B _CKE]1 MEM_40S MEM_CMD MEM_B_CKE<3 2>
[ — MEM B _CMDO MEM_40S MEM_CMD MEM_B_CAA<9..0>
[ — MEM B _CMDI1 MEM_40S MEM_CMD MEM_B_CAB<9..0>
[— MEM B _DQBYTEQ MEM_40S MEM B _DOQBYTE 0 MEM_B_DQ<7 0>
[ — MEM B _DQBYTE] MEM_40S MEM B _DOBYTE 1 MEM_B_DQ<15..8>
[ — MEM B _DQBYTE2 MEM_40S MEM B _DQBYTE 2 MEM_B_DQ<23..16>
[ — MEM B _DQBYTE3 MEM_40S MEM B _DOQBYTE 3 MEM_B_DQ<31..24>
[ — MEM B _DQBYTE4 MEM_40S MEM B _DQBYTE 4 MEM_B_DQ<39..32>
[ — MEM B _DQBYTES MEM_40S MEM B _DQBYTE 5 MEM_B_DQ<47..40>
[ — MEM B _DQBYTE6 MEM_40S MEM B _DQBYTE 6 MEM_B_DQ<55..48>
[ — MEM B _DQBYTE7 MEM_40S MEM B _DQBYTE 7 MEM_B_DQ<63..56>
[— MEM_B_DQSO0 MEM_70D MEM B _DQS 0 MEM_B_DQS_P<0>
[ — MEM_B_DQSO0 MEM_70D MEM B _DQS 0 MEM_B_DQOS_N<O0>
[ — MEM B _DQS1 MEM_70D MEM B DQS 1 MEM_B_DQS_P<1>
[— MEM B _DQS1 MEM_70D MEM B DQS 1 MEM_B_DQS_N<1>
[ — MEM B _DQS2 MEM_70D MEM B _DQS 2 MEM_B_DQS_P<2>
[ — MEM B _DQS2 MEM_70D MEM B _DQS 2 MEM_B_DQOS_N<2>
[ — MEM B _DQS3 MEM_70D MEM B _DQS 3 MEM_B_DQS_P<3>
[ — MEM B _DQS3 MEM_70D MEM B _DQS 3 MEM_B_DQOS_N<3>
[ — MEM B _DQS4 MEM_70D MEM B _DQS 4 MEM_B_DQOS_P<4>
[ — MEM B _DQS4 MEM_70D MEM B _DQS 4 MEM_B_DQOS_N<4>
[ — MEM B _DQS5 MEM_70D MEM B DQS 5 MEM_B_DQS_P<5>
O—MEM_B_DOS5 MEM_70D MEM B DQS 5 MEM_B_DQS_N<5>
[ — MEM B _DQS6 MEM_70D MEM B _DQS 6 MEM_B_DQOS_P<6>
[ — MEM B _DQS6 MEM_70D MEM B _DQS 6 MEM_B_DQOS_N<6>
[— MEM B _DQS7 MEM_70D MEM B _DQS 7 MEM_B_DQS_P<7>
[ — MEM B _DQS7 MEM_70D MEM B _DQS 7 MEM_B_DQOS_N<7>
o MEM_PWR PP1V2_S3 68
[— MEM_PWR PP1V2_S3_CPUDDR P
[ MEM_PWR PPOV6_SO_DDRVTT 68 71
= MEM_PuR PPVTTDDR_S3 N
[ — MEM_12MTT. CPU_DIMMA VREFDQ 7 1s
i MEM_12MTT, CPU_DIMMB_VREFDOQ 718
[ — MEM_12MTT. CPU_DIMM_VREFCA 7
[— MEM_12MTT, PPOV6_S3 MEM VREFDQ A 20 21 68
f— MEM_12MTT, PPOV6_S3 _MEM_ VREFDQO B 22 23 68
[— MEM_12MTL PPOV6_S3_MEM VREFCA_A 20 21 68
[— MEM_12MTL PPOV6_S3_MEM VREFCA_B 22 23 68
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Thunderbolt,

DP,

HDMI Constraints

Thunderbolt SPI Signal Constraints

, DP, HDMI Net
NET TYPE
PHYSICAL SPACING

DisplayPort & HDMI Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBT_SPI * =2X_DIELECTRIC ?
Thunderbolt & DisplayPort Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
TBTDP_85D * -85_oHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBTDP_2 SAME * =3X_DIELECTRIC ? TBTDP_2 SAME TOP , BOTTOM =4X_DIELECTRIC ?
TBTDP_TXRX * =6X_DIELECTRIC ? TBTDP_TXRX TOP,BOTTOM| =1 OX_DIELECTRIC ?
TBTDP_ZOTHER * =4X_DIELECTRIC ? TBTDP_ZOTHER TOP , BOTTOM =6X_DIELECTRIC ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
TBTDP_* * * TBTDP_ZOTHER
TBTDP_* =SAME * TBTDP_2SAME
TBTDP_TX *_RX * TBTDP_TXRX
TBTDP_RX _TX * TBTDP_TXRX

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

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

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

SOURCE: Calpella

SFF DG Rev 1.5

Inter-pair matching should be within 2.54cm.
Max length 330.2mm.

(407364) and Family GPU DG-04202-001-v04.

MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES.

ELECTRICAL CONST SET NET JYPE
PHYSICAL SPACING

[ - DP_85D DISPLAYPORT DP_TBTSRC_MIL_C_P<3..0>
(- DP_85D DISPLAYPORT DP_TBTSRC_MIL_C_N<3..0>
[ — DP_85D DISPLAYPORT DP_TBTSRC_AUXCH C P
[ — DP_85D DISPLAYPORT DP TBTSRC AUXCH C N
[CO—SRLTBT CLK TBT_SPT_45S| TBT SPT TBT_SPI_CLK
[CO—SBL_TBT MOST TBT_SPT_45S| TBT SPT TBT _SPI_MOSI
[CO—SRL_TBT MISO TBT_SPT_45S| TBT SPT TBT_SPI_MISO
[CD—SRLTBT CS L TBT_SPT_45S| TBT SPT TBT_SPI_CS_L
[ DB _HDMI TBT ML DP_85D DISPLAYPORT DP_HDMI_ TBT MI,_P<3..0>
[ED—DE_HDMI_TBT ML DP_85D DISPLAYPORT DP_HDMI_TBT_MIL_N<3..0>
[CD—DE_HDMI_TBT AU DP_85D DP_HDMI_TBT_ AUX_ P
[ED—DE_HDMI_TBT AU DP_85D DP_HDMI_TBT_ AUX N
[ED—HDMI_CLOCK HDMT_85D HDMT_CLK HDMI_IG_CLK_C_P
[ED—HDMI_CLOCK HDMT_85D HDMT_CLK HDMI_ IG_CLK _C_N
[CD—HDRMI_DATA HDMT_85D HDMT_DATA HDMI_IG_DATA C P<2..0>
[CD—HDMI_DATA HDMT_85D HDMT_DATA HDMI_TIG_DATA_C_N<2..0>

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

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

Only used on hosts supporting Thunderbolt video-in

67 71

67 71

67 71

Max Length 241.3mm.

Properties

TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D _C P<1l..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D _C N<1..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D _P<1..0>
TBT_A_R2D TBTDP_85D TBTDP_T TBT A R2D N<1..0>

D

)

=2

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 D2R_C_P<0>

GE

G

I

0000 0080900000 0000000000 0000

e

0

I

TBT A _D2R 0 TBTDP_85D TBTDP_R

TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT_A_D2R_C_N<O0>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT A D2R_P<0>
TBT_A_D2R_0 TBTDP_85D TBTDP_R TBT_A_D2R_N<O0>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A _D2R_C_P<I1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT_A_D2R_C_N<I1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A D2R_P<1>
TBT_A_D2R_1 TBTDP_85D TBTDP_R TBT A _D2R_N<I1>
TBT A _D2R 1 TBTDP_85D TBTDP_R TBT_ A D2R1_AUXDDC_P
TBT A _D2R 1 TBTDP_85D TBTDP_R TBT_ A D2R1_AUXDDC_N
DP_TBTPA_AUXCH DP_85D DP_TBTPA_ AUXCH C_ P
DP_TRBTPA_AUXCH DP_85D DP_TBTPA AUXCH C N
DP_TRTPA_AUXCH DP_85D DP_TBTPA_AUXCH_P
DP_TRBTPA_AUXCH DP_85D DP_TBTPA_AUXCH_N
TBT_B_R2D TBTDP_85D TBTDP_T TBT B _R2D_C P<1l..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT B _R2D C N<1..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT_B_R2D _P<1..0>
TBT_B_R2D TBTDP_85D TBTDP_T TBT_B_R2D N<1..0>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_C_P<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_C_N<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_ML_P<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_B_LSX_ MI_P<1>
DP_B_LSX_ M. DP_85D DISPLAYPORT DP_B_LSX_ MIL_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_TRTPB_MI. DP_85D DISPLAYPORT DP_TBTPB_MIL_N<3>

[
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0000 0086060000 0800000000 0000
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00000000 00000000
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)
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TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT B_D2R_C_P<0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<O0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_ B_D2R_P<0>
TBT_B_D2R_0 TBTDP_85D TBTDP_R TBT_B_D2R_N<O0>

TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_P<I1>
TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_B_D2R_C_N<I1>

TBT B _D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R_P<1>

TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT_ B_D2R_N<I1>

TBT_B_D2R_1 TBTDP_85D TBTDP_R TBT B_D2R1_AUXDDC_P
TBT B _D2R 1 TBTDP_85D TBTDP_R TBT_B_D2R1_AUXDDC_N
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH C_ P
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH C N
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH_P
DP_TBTPB_AUXCH DP_85D DP_TBTPB_AUXCH_N
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MI,_C_P<3..0>
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MI,_C_N<3..0>
DP_TBTSNKQ_ ML DP_85D DISPLAYPORT DP_TBTSNKO_MI,_P<3..0>
DP_TRTSNKQ ML DP_85D DISPLAYPORT DP_TBTSNKO_MIL_N<3..0>
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C_P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C N
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNKO_AUXCH N
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_C_P<3..0>
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_C_N<3..0>
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_P<3..0>
DP_TBTSNK1_ ML DP_85D DISPLAYPORT DP_TBTSNK1_MI,_N<3..0>
DP_TBTSNK AUXCH DP_85D DP_TBTSNK1 AUXCH C_P
DP_TBTSNK_AUXCH DP_85D DP TBTSNK1l AUXCH C N
DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH P
DP_TBTSNK_AUXCH DP_85D DP_TBTSNK1 AUXCH N
DP_INT MT. DP_85D DISPLAYPORT DP_INT ML_F_P<3..0>
DP_INT MT. DP_85D DISPLAYPORT DP_INT ML_F_N<3..0>
DP_INT MT. DP_85D DISPLAYPORT DP_INT ML_C_P<3..0>
DP_INT MT. DP_85D DISPLAYPORT DP_INT ML_C_N<3..0>
DP_TINT ML DP_85D DISPLAYPORT DP_INT ML _P<3 0>

DP_INT MT. DP_85D DISPLAYPORT DP_INT_ ML_N<3..0>

DP_INT AUXCH DP_85D DP_INT_AUXCH_C_P

DP_TINT AUXCH DP_85D DP_INT AUXCH C N

DP_INT AUXCH DP_85D DP_INT_AUX P

DP_INT AUXCH DP_85D DP_INT_AUX N

0000000000

25 28

25 28

71

71

Notes:

AUX and DDC was removed from DISPLAYPORT or
TBTDP_RX/TX because it’s not high speed, and
to save routing space.

Only used on dual-port hosts.
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Camera Net Properties

NET TYPE
PHYSICAL SPACING

ELECTRICAL CONST SET

- MEM_CAM CLK_P
OS2 MEM_CLK S2_MEM_85D S2_MEM_CLK 333
MI P I I nter f ace Con S tralnt S [CO—S2_MEM CLK S2_MEM_85D S2_MEM_CLK MEM_CAM_CLK N 33 34
PHYSICAL_RULE_SET LAYER gﬁLEXY‘EggTE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ S2 MEM CKE S2_MEM_45S S2_MEM_CTRL MEM_CAM_CKE 33 34
s cs s2 458 s2 o, MEM_CAM_CS_L
MIPI_85D * -85_omM_pIFF =85_OHM_DIFF | =85_OHM_DIFF | =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF [ =MEM MEM_CTRL s
— - - - — - — - — - — - — [ S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT 34
OS2 MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM CAS_L 33 30
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT OS2 _MEM CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM RAS_L 33 33
S2 C S2 458 S2 C MEM_CAM _WE_L
MIPI_20THER * =4X_DIELECTRIC ? MIPI_20THER | TOP,BOTTOM =6X_DIELECTRIC ? OS2 MEM.CMD —MEM._. —MEM_CHMD 2
— — — — OS2 MEM CMD S2_MEM_45S S2_MEM_CMD MEM_CAM_ BA<0> 33 34
MIPI_2CLK * =6X_DIELECTRIC ? MIPI_2CLK TOP,BOTTOM =8X_DIELECTRIC ? [— S2 MEM CMD S2_MEM_45S S2_MEM_CMD MEM CAM BA<1> 33 34
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM CAM BA<2>
MIPICLK 20THER * =7X_DIELECTRIC 2 MIPICLK 20THER | TOP,BOTTOM=10X_ DIELECTRIC 2 | e — A e e —— e
= — = — OS2 MEM DOSQ S2_MEM_85D S2_MEM_DQSQ MEM_CAM_DOS_P<0> 35 34
[CO—S2_MEM _DQS0 S2_MEM_85D S2_MEM_DQS0 MEM_CAM_ DQS_N<O0> 33 34
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET CO—S2_MEM _DQS1 S2_MEM_ 85D S2_MEM_DQS1 MEM_CAM DQOS_P<1> 33 34
MIPI DATA . . MIPT 20THER OS2 MEM DOS1 S2_MEM_85D S2_MEM_DQS1 MEM_CAM_ DQOS_N<1> 35 34
— — [CO—S2_MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_DM<0> 33 3
MIPI_DATA CLK_MIPI * MIPI_2CLK OS2 _MEM_DATA 1 s2 wEM 458 | 52 wEM DaTA MEM_CAM_DM<1> 3
LK MIPT " " [PE——— OS2 MEM A S2_MEM 455 S2_MEM_CMD MEM_CAM A<14..0> 33 33
— — OS2 _MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM DQ<7..0> 33 34
[CO—S2_MEM_DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_DOQO<15..8> 35 34
Memory Bus Constraints
[ MIPI_DATA_S2 MIPI_85D MIPT_DATA MIPI_DATA_ P 3330 71
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [ MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_N 3334 711
MIPT_DATA_S2 MIPI_85D MIPI_DATA MIPI_DATA CONN_P
S2_MEM_45S * -45_onM_sE | =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = = = = = —CONN_ .
— — i — = — = - = [CO—MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N 347
S2_MEM_85D * -85_omm_DIFF =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM DIFF
[ MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_P 13N
O MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N 13un
. MIPI_ CLK_CONN_P
[CO—MIBI CLK S2 MIPT_85D CLK_MIPT 7
SpaClng RUle Sets O MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_CONN_N 347
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT S2_wEM_pup PP1V35_CAM o
S2_DATA2SELF * =2x_DIELECTRIC ? S2_DATA2SELF | TOP,BOTTOM =4x_DIELECTRIC ? [— S2_MEM_PWR PPOV675_CAM VREF 33 34
S2_MEM PWR PPOV675_MEM CAM VREFCA
* = 2 = 2 = _MEM_
S2_DQS20WNDATA! 2x_DIELECTRIC ? S2_DQS20WNDATA| TOP, BOTTOM =4x_DIELECTRIC ? — S2_wEM_PuR PPOV675_MEM_CAM VREFDO _ -
S2_CMD2CMD * =2x_DIELECTRIC ? S2_CMD2CMD TOP,BOTTOM =4x_DIELECTRIC ?
S2_CMD2CTRL * =2x_DIELECTRIC ? S2_CMD2CTRL | TOP,BOTTOM =4x DIELECTRIC ?
S2_CTRL2CTRL * =2x_DIELECTRIC ? S2_CTRL2CTRL | TOP,BOTTOM =4x_DIELECTRIC ?
S2_20THERMEM * =4x_DIELECTRIC ? S2_20THERMEM | TOP, BOTTOM =6x_DIELECTRIC ?
S2MEM_2PWR * =2x_DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM =4x_DIELECTRIC ?
S2MEM_2GND * =2x_DIELECTRIC ? S2MEM_2GND TOP,BOTTOM =4x_DIELECTRIC ?
S2MEM_2O0THER * =6x_DIELECTRIC ? S2MEM_2O0THER | TOP,BOTTOM=10x_DIELECTRIC ?
Memory Bus Spacing Group Assignments
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 | S2_MEM_DATAl * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO | S2_MEM_DATAQ * S2_DQS20WNDATA

S2_MEM_CMD

*

S2MEM_2O0THER

S2_MEM_CTRL

*

S2MEM_2O0THER

S2_MEM_CLK

*

S2MEM_2O0THER

S2_MEM_DATA*

=SAME

S2_DATA2SELF

S2_MEM_CMD

S2_MEM_CMD

S2_CMD2CMD

S2_MEM_CMD

S2_MEM_CTRL

S2_CMD2CTRL

S2_MEM_CTRL

S2_MEM_CTRL

S2_CTRL2CTRL

S2_MEM_*

S2_MEM_*

S2_20THERMEM

Memory to Power

Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

S2_MEM_PWR

S2_MEM_*

*

S2MEM_2PWR

S2_MEM_PWR

*

*

DEFAULT

Memory to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

S2_MEM_*

*

S2MEM_2GND

SYNC _DATE=01/09/2013
———
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SMC SMBus & Charger Net Properties

NET TYPE
ELECTRICAL CONST SET
PHYSICAL SPACING

[O—SMBUS_SMC 2 SMB_45 SMB SMBUS_SMC_2_S3_ SCL
[CO—SMBUS_SMC 2 SMB_45 SMB SMBUS_SMC_2_S3_SDA
[CO—SMBUS_SMC 1 SMB_45 SMB SMBUS_SMC_1_S0_SCL
[CO—SMBUS_SMC_ 1 SMB_45 SMB SMBUS_SMC_1_SO_SDA
[CO—SMBUS_SMC 0 SMB_45 SMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC 0 SMB_45 SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC 5 SMB_45 SMB SMBUS_SMC_5_G3_SCL
[CO—SMBUS_SMC 5 SMB_45 SMB SMBUS_SMC_5_G3_SDA
[CO—SMBUS_SMC_3 SMB_45 SMB SMBUS_SMC_3_SCL
[CO—SMBUS sMmC 3 SMB_45 SMB SMBUS_SMC_3_SDA

SYNC _DATE=01/02/2013
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PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 3 0 4 . f . .
SENSE_45S * -iro1 preeeare | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM X Specific Net Properties
THERM_45S * 1701 preeeate | =45_OHM_SE =45_OHM_SE =45_OHM_SE 0.1 MM 0.1 MM ELECTRICAL CONST SET NET TYPE
PHYSICAL SPACING
DIG_AUDIO * =1ro1_prrrearr [=1TO1_DIFFPAIR|=1TO1l_DIFFPAIR|=1TOl_DIFFPAIR 0.1 MM 0.1 MM
ANL_AUDIO * =1TO1_DIFFPATR 0.1 MM 0.1 MM 10 MM 0.1 MM 0.1 MM
TBTTHM: D1 P
ANL_AUDIO_WIDE * -1701_prERAIR 0.3 MM 0.3 MM 10 MM 0.1 MM 0.1 MM [CD—THERM_DE_TRTDI THERM_455 -LHERM MSNS_D1_
— — [CO—THERM DP_TBT DI THERM_45S THERM TBTTHMSNS_D1_N
[CO—THERM DP_CPU DI THERM_45S THERM CPUTHMSNS_D1_P
[ THERM DP_CPU DI THERM_45S THERM CPUTHMSNS_D1_N
THERM_DP_CPU_D2 THERM_45S THERM CPUTHMSNS_D2_P
[ _ne_ceu _
THERM_DP_CPU_D2 THERM_45S THERM CPUTHMSNS_D2_N
= _ne_ceu _
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
SENSE * =2X_DIELECTRIC ? CPU_VCCSENSE GND * GND_P2MM
THERM * =2X_DIELECTRIC ?
AUDIO * =2X_DIELECTRIC ? SENSE_DP IS 455 s ISNS_CPUDDR_P
[ — ] ENSE_. ENSE
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—SENSE_DP SENSE_45S SENSE ISNS_CPUDDR_N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CLK_PCIE GND * GND_P2MM
GND * =STANDARD ?
GND PCIE_* * GND_P2MM [CO—SENSE_DP_LCDBKLT SENSE_458 SENSE ISNS_LCDBKLT_ P
GND SATA * * GND P2MM [CO—SENSE_DP_LCDBKLT SENSE_45§ SENSE ISNS_LCDBKLT N
— — [CO—SENSE DP_TBT SENSE_45S SENSE ISNS_TBT_P
USB GND * GND_P2MM [CO—SENSE DP_TBT SENSE_45S SENSE ISNS_TBT_N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — - -
CLK DCIE SB DOWER . PWR DP2MM [CO—SENSE DP SENSE_45S SENSE ISNS_LCDPANEL_P
GND_P2MM * 0.20 MM 1000 — = — [CO—SENSE_DP SENSE_45S SENSE ISNS_LCDPANEL_N
B_POWER * *
PWR_P2MM * 0.20 MM 1000 SB_PO SATA_ PWR_P2MM
USB SB_POWER * PWR_P2MM
[ SENSE_45S SENSE ISNS_HS_ COMPUTING_ P
SENSE_45S SENSE ISNS_HS_COMPUTING_N
= =
[CO—SENSE DP SENSE_45S SENSE ISNS_HS_OTHERS5V_P
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMAI [O—SENSE_DR SENSE_43S SENSE ISNS_HS_OTHERSV_N
RY GAP DIFFPAIR NECK GAP . -
_RULE_ ON LAYER? e [C>—SENSE_DP SENSE_45S sense | ISNS_HS_OTHER3V3_P
MEM_45S * 0.070 MM 100 MIL [CO—SENSE DP SENSE_45§ SENSE ISNS_HS_OTHER3V3_ N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_40S * 0.090 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_72D * 0.090 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE D QFNQFinpi(“p"V'R SEN. F'fﬂg': SENSE. CPUVR ISNS P
MEM_85D * 0.090 MM 100 MIL [CD—SENSE_DP_CPUVR SENSE_45S SENSE CPUVR_ISNS_N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE : QFNQF:DP:CP"V'R SEN. F':Aﬁ': SENSE CPUVR ISNS R P
PCIE_85D * 0.090 MM 10 MM [CO—SENSE_DP_CPUVR SENSE_45S sEnse  |CPUVR TSNS R N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
USB_85D TOP 0.100 MM 500 MIL
CPU_27P4s BOTTOM 0.230 MM 100 MIL
USB3_85D TOP 0.100 MM 500 MIL
USB3_85D ISL10 0.075 MM 0.090 MM
DP_85D ISL9 . MM .
— 0.075 0.090 MM [CD—SENSE DP SENSE_45§ SENSE ISNS_1V05_S0_P
PCIE_85D ISL10 0.075 MM 0.090 MM [—SENSE_DP SENSE_45§ SENSE ISNS_1VO05_S0_N
[CO—SENSE DP SENSE_45S SENSE ISNS_SSD P
[CO—SENSE DP SENSE_45S SENSE ISNS_SSD_N
[ —SENSE_DP SENSE_45S SENSE ISNS_TPAD_P
[CO—SENSE DP SENSE_45S SENSE ISNS_TPAD_ N
ENSE_DP SENSE_45§ SENSE ISNS_1V8_S3_P
[ — - -
[—SENSE_DP SENSE_455 sense | ISNS 1V8 S3 N
[ —SENSE_DP SENSE_45S SENSE ISNS PP3V3S0_P
[ —SENSE_DP SENSE_455 SENSE ISNS_PP3V3S0_N
[O—SENSE_DP SENSE_45S SENSE ISNS PP5VS0_P
[O—SENSE_DP SENSE_455 SENSE ISNS PP5VSO0_N
[ —SENSE_DP_CPUHTGN SENSE_45S SENSE ISNS_CPUHIGAIN P
[CO—SENSE_DP_CPUHTGN SENSE_45S SENSE ISNS_CPUHIGAIN N
[ —SENSE_DP_CPUHTGN SENSE_45S SENSE ISNS_CPUHIGAIN R P
[ —SENSE_DP_CPUHTGN SENSE_45S SENSE ISNS_CPUHIGAIN R N
[CO—SENSE _DP_CHGR CST SENSE_45S SENSE CHGR_CSI_P
[CO—SENSE _DP_CHGR CST SENSE_45S SENSE CHGR_CSI_N
DP, SATA, HDMI, PCIE CONSTRAINT RELAXATIONS [CO—SENSE_DP_CHGR CST |  SENSE 455 sense | CHGR_CSI_R_P
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) [CO—SENSE_DP_CHGR CST SENSE_45S SENSE CHGR_CSI_R_N
[CO—SENSE_DP_CHGR CSOQ SENSE_45S SENSE CHGR_CSO_P
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL RULE_SET [CD—SENSE_DP_CHGR_CSO SENSE_45S SENSE CHGR_CSO_N
HGR R P
DP 85D BGA P65 BGA [CO—SENSE_DP_CHGR CSOQ SENSE_45S SENSE CHGR_CSO_R__
= = [CO—SENSE_DP_CHGR CSOQ SENSE_45S SENSE CHGR_CSO_R_N
PCIE_85D BGA P65_BGA
NET_PHYSICAL_TYPE AREA_TYPE . . .
CLK_PCIE_85D BGA P65_BGA - - - PHYSTCAL RULE SET The signals below have no topol¢gies asjsigned.
ENSE_4 * ENSE_4
HDMI_85D BGA P65_BGA SENSE_458 SENSE_458 [CD—DRB_NO_TOPQLOGY SENSE_45S sense |CPUVR_ISNS1_P
THERM_45S * THERM_45S [O—DR_NO_TOPQLOGY SENSE_45§ sense  |CPUVR_ISNS1 N
DIG AUDIO " DIG AUDIO [O—DRB_NO_TOPOLOGY SENSE_45S sense | CPUVR_ISNS2 P
— — [CO—DB_NO_TOPOLOGY SENSE_45S sense | CPUVR_ISNS2 N
ANL_AUDIO * ANL_AUDIO

X304 Specific Net Properties

50 52 71

50 52 71

50 52 71

50 52 71

50 52 71

50 52 71

50 52 71

ELECTRICAL CONST SET NET TYPE
PHYSICAL SPACING

[CO—2URIQ DR _AMPTUT ANI,_AUDTIQ AUDIOQ AUD 102 _IL_P a8 50
[CO—2URIQ DR AMPTUT ANI,_AUDTQ AUDIOQ AUD L0O2_IL_N a8 50
[CO—AURIOQ_DP_AMPTWT ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_ LIN P 50
[CO—2URIQ DR AMPTUT ANI,_AUDTIQ AUDIOQ AUD_SPKRAMP_ LIN N s0
[CO—2URIQ DR AMPTUT ANL,_AUDTIQ AUDIQ SPKRAMP_LIN P s0
[CO—2URIQ DR AMPTUT ANI,_AUDTIQ AUDIOQ SPKRAMP_LIN N s0
[CO—A2URIO _DP_AMPTWT ANI,_AUDTIQ AUDIOQ AUD 102 R P a8 50
[CO—2URIQ DR AMPTUT ANI,_AUDTQ AUDIOQ AUD LO2_R_N a8 50
[CO—2URIQ DR AMPTUT ANL,_AUDTIQ AUDIOQ AUD_SPKRAMP_ RIN P s0
[CO—AURIOQ_DP_AMPTWT ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP_ RIN N 50
[CO—2URIQ DR AMPTUT ANL,_AUDTIQ AUDIQ SPKRAMP_RIN P s0
[CO—2URIQ DR _AMPTUT ANI,_AUDTIQ AUDIOQ SPKRAMP_RIN N s0
[CO—2URIQ DR _AMPSUB ANL,_AUDTIQ AUDIOQ AUD 1O3_L_P a8 50
[CO—2URIQ DR _AMPSUB ANI,_AUDTIQ AUDIOQ AUD LO3_L_N a8 50
[CO—2URIQ DR _AMPSUB ANL,_AUDTIQ AUDTOQ AUD_SPKRAMP_LSUBIN_P
[CO—2URIQ DR _AMPSUB ANI,_AUDTIQ AUDIOQ AUD_SPKRAMP_ LSUBIN N s0
[ —AUDIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_P s0
[CO—AUDIO_DP_AMPSUR ANI,_AUDTO AUDTIO LSUBIN_ N 0
[CO—2URIQ DR _AMPSUB ANI,_AUDIO AUDTO AUD_LO3_R P 48 50
[CO—2URIQ DR _AMPSUB ANI,_AUDTIQ AUDIOQ AUD LO3_R_N a8 50
[CO—2URIQ DR _AMPSUB ANL,_AUDTQ AUDTOQ AUD_SPKRAMP_RSUBIN_P
[CO—AURIO _DP_AMPSUR ANI,_AUDTIQ AUDTOQ AUD_SPKRAMP RSUBIN N
[ —AUDIO_DP_AMPSUR ANI,_AUDTO AUDTIO RSUBIN_P 0
[ —AUDIO_DP_AMPSUR ANI, AUDTO AUDTIO RSUBIN_ N 0
[CO—2URIQ DR _SPKSUB DIG_AUDIQ AUDTOQ SPKRCONN_SL_OUT_P
[CO—2URIO_DP_SPKSUR DIG_AUDIQ AUDTOQ SPKRCONN_SL_OUT N
[CO—2URIQ DR _SPKSUB DIG_AUDIQ AUDTOQ SPKRCONN_SR_OUT_P
[CO—2URIQ DR _SPKSUB DIG_AUDIQ AUDTOQ SPKRCONN_SR_OUT N
[CO—AURIQ_DP_SPKTWT DIG_AUDIQ AUDTOQ SPKRCONN_I,_OUT P
[CO—2URIQ DR SPKTUT DIG_AUDIQ AUDTOQ SPKRCONN_TI,_OUT_ N
[CO—2URIQ DR SPKTUT DIG_AUDIQ AUDTOQ SPKRCONN_R_OUT_P
[CO—AURIQ_DP_SPKTWT DIG_AUDIQ AUDTOQ SPKRCONN_R_OUT N
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CH_HS_GND s 52
[CO—AURIO_DP_MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_P
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_CONN_SLEEVE 52
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_SLEEVE_XW 5152
[CO—AURIO _DP_MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_HP_PORT REFCH a8 52
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_HS_MIC_P 5152
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_P Py
[CO—AURIO _DP_MIC ANI,_AUDTQ_WIDE AUDTOQ HS_MIC P a8 51
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_HS_MIC_N
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_RING2 s2
[CO—AURIO_DP_MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_CONN_RING2_XW 5152
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDIOQ AUD_HP_PORT_ REFUS a8 52
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_HS_MIC_N 5152
[CO—AURIO _DP_MIC ANI,_AUDTQ_WIDE AUDTOQ AUD_US_HS_GND a8 52
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ HS_MIC_N a8 51
[CO—2URIQ DR MIC ANI,_AUDTQ_WIDE AUDTOQ CODEC_HS_MIC_N P
[ — sB_powrr| PP3V3_ S5 68 71
= sB_powrr| PP3V3_S0 68 71

l GND GND
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PCI Express Constraints

PCI Express Properties

PHYSICAL_RULE_SET

LAYER

MINIMUM LINE WIDTH

ALLOW_ROUTE
ER?

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAY]
PCIE_85D * lss_onM_pIrFe =85_OHM_DIFF | =85_OHM DIFF | =85_OHM DIFF | =85_OHM_DIFF | =85_OHM DIFF
CLK_PCIE_85D * les_onM_p1re =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
PCIE_2SAME * =3X_DIELECTRIC ? PCIE_2SAME | TOP,BOTTOM =4X_DIELECTRIC ?
PCIE_TXRX * =6X_DIELECTRIC ? PCIE_TXRX |TOP,BOTTOM=10X_DIELECTRIC ?
PCIE_20THER * =4X_DIELECTRIC ? PCIE_20THER | TOP,BOTTOM =6X_DIELECTRIC ?
PCIE_2CLK * =7X_DIELECTRIC ? PCIE_2CLK |TOP,BOTTOM=10X_DIELECTRIC ?
PCIECLK_20THER| * =7X_DIELECTRIC ? PCIECLK_20THER| TOP, BOTTOM=10X_DIELECTRIC ?

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
PCIE_* * * PCIE_20THER
PCIE_* =SAME * PCIE_2SAME
PCIE_* CLK_* * PCIE_2CLK

CLK7PCIE * * PCIECLK_ZOTHER
PCIE_TX *_RX * PCIE_TXRX
PCIE_RX *_TX * PCIE_TXRX

PCIE_CLK100M AP_CONN_P

ELECTRICAL CONST SET NET JYPE

PHYSICAL SPACING
[CO—BCIE_SSD D2R PCTE_85D PCTE_R PCIE_SSD_D2R P<3..1>
[CO—BCIE_SSD D2R PCIE_85D PCIE_R PCIE_SSD_D2R N<3..1>
[CO—RBCIE SSD D2R PP PCTE_85D BCIE_R PCIE_SSD_D2R_P<0>
[CO—BCIE_SSD D2R PP PCTIE_85D PCIE_R PCIE_SSD_D2R_N<0>
[O—BCIE SSD R2D PCIE_85D PCIE_ T PCIE_SSD R2D C P<3..0>
[CO—RBCIE _SSD R2D PCIE_85D PCIE_ T PCIE_SSD_R2D_C_N<3..0>
[CD—RBCIE SSD R2D PCTIE_85D PCIE_ T PCIE_SSD_R2D_P<3..0>
[CO—BCIE _SSD R2D PCIE_85D PCIE_ T PCIE_SSD_R2D_N<3..0>
[CO—RBCIE TBT D2R 0 PCTE_85D PCIE_R PCIE_TBT_ D2R_P<0>
[O—BCIE TBT D2R 0 PCTE_85D BCIE_R PCIE_TBT D2R_N<O0>
[CO—RBCIE TBT D2R 0 PCTE_85D BCIE_R PCIE_TBT D2R_C_P<0>
[ —BCIE_TBT D2R 0 PCTIE_85D PCIE_R PCIE_TBT_ D2R_C_N<O0>
[O—BCIE TBT D2R PCIE_85D PCIE_R PCIE_TBT D2R_P<3..1>
[CO—BCIE_TRT D2R PCIE_85D PCIE_R PCIE_TBT D2R N<3..1>
[CO——RBCIE TBT D2R PCTE_85D BCIE_R PCIE_TBT _D2R C P<3..1>
[CO—RBCIE TBT D2R PCTE_85D BCIE_R PCIE_TBT_D2R _C N<3..1>
[CO—BCIE_TRT R2D PCTIE_85D PCIE_T. PCIE_TBT_ R2D_P<3..0>
[O—BCIE_TBT_R2D PCTE_85D BCIE_T. PCIE_TBT_ R2D_N<3..0>
[CO—RBCIE TBT R2D PCTE_85D BCIE_T. PCIE_TBT_R2D_C _P<3..0>
[CO—RBCIE TBT R2D PCTE_85D PCIE_T. PCIE_TBT_R2D_C N<3..0>
[CO—RBCIE AR R2D PCTE_85D PCIE_T. PCIE AP _R2D P
[CO—RBCIE AR R2D PCTE_85D PCIE_T. PCIE_AP_R2D N
[O—BCIE AR _R2D PCTE_85D PCIE_T. PCIE AP R2D C P
[CO—RBCIE AR R2D PCTE_85D PCIE_T. PCIE AP_R2D C N
[CO—RBCIE AR D2R PCTE_85D BCIE_R PCIE AP _D2R P
[CO—BCIE_AP_D2R PCTE_85D BCIE_R PCIE AP D2R N
=
=
=
=
=
=
=
=
=
=

PCTE_CLK100M AP CLK_PCIE_85D CLK_PCIE
PCTE_CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M _AP_CONN_N
PCTE_CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE CLK100M AP P
PCTE_CLK100M AP CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_AP_N
PCTE_CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_ CAMERA_P
PCTE_CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA N
PCTE_CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_CAMERA_C_P
PCTE_CLK100M CAM CLK_PCIE_85D CLK_PCIE PCIE_CLK100M CAMERA C N
PCTE_CLK100M SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_P
PCTE_CLK100M_SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_N
PCTE_CLK100M_SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_RC1_P
PCTE_CLK100M_SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_RC1_N
PCTE_CLK100M_SSD CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_SSD_RC2_P
—> PCTE_CLK100M SSD CLK_PCIE_85D CLK_PCIE PCIE _CLK100M SSD RC2_ N
PCTIE_CLK100M TBT CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_TBT_ P
PCIE_CLK100M TBT CLK_PCIE_85D CLK_PCIE PCIE_CLK100M_TBT N
PCTE_CAMERA D2R PCTE_85D PCIE_R PCIE CAMERA D2R P
PCTE_CAMERA_D2R PCTE_85D BCIE_R PCIE_CAMERA D2R N
PCTE_CAMERA_D2R PCTE_85D BCIE_R PCIE_CAMERA_D2R_C_P
PCTE_CAMERA D2R PCTE_85D BCIE_R PCIE_CAMERA _D2R _C_N
PCTE_CAMERA_R2D PCTE_85D PCIE_T. PCIE_CAMERA_R2D_P
PCTE_CAMERA_R2D PCTE_85D PCIE_T. PCIE_CAMERA R2D N
PCTE_CAMERA_R2D PCTE_85D PCIE_T. PCIE_CAMERA_R2D_C_P
PCTE_CAMERA_R2D PCTE_85D PCIE_T. PCIE_CAMERA_R2D_C_N

0000000000060
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32

32

32

32

25

25

66

66

66

66

30

30

25

25

30
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Isch MASTER=YHARTANTO J44

PCIe Constraints

SYNC DATE=01/13/2013
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