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ALL RESISTANCE VALUES ARE IN OHMS,
ALL CAPACITANCE VALUES ARE IN MICROFARADS

0.1 WATT +/- 5%.

ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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Schematic / PCB #'s
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J43 MLB SCHEMATIC DVT
REV 6.5.0

4/09/13

pate

(.csa)

pate

REV ECN

DESCRIPTION OF REVISION

CK
APPD

DATE

Page Contents Sync Page Contents Sync

T MASTER G 54/02/2013
1 Table of Contents masTER 46 LPC+SPI Debug Connector 341 s

7 - - 53/05/2013 73 3270672013
2 BOM Configuration J41_mMLB 47 Audio: Speaker Amp J41_mMLB

3 - 1171672010 5 MASTER
3 BOM Variants k2118 48 Battery Connector MASTER

T MASTER 70 3270672013
4 PD PARTS masTER 49 DC-In & G3H Supply 341 s

B 0270672013 7T 0270572013
5 CPU_ GFX/NCTF/RSVD J41_mMLB 50 PBus Supply & Battery Charger J41_mMLB

B - 5470272013 7z 54/05/2013
6 CPU Misc/JTAG/CFG/RSVD 341_MLB 51 CPU VR12.6 VCC Regulator IC 341_MLB

7 3270672013 73 54/05/2013
7 CPU DDR3/LPDDR3 Interfaces Ja1me 52 CPU VR12.5 VCC Power Stage Ja1me

g 54/05/2013 72 0270572013
8 CPU/PCH POWER 341 ues 53 LPDDR3 Supply 341 ues

g 3270672013 75 55/17/2012
9 CPU/PCH GROUNDS 341 ues 54 5V S4RS3 / 3.3V S5 Power Supply 341 ues

o - 3170872013 76 33/2872013
10 CPU Decoupling wirs 43 55 1.05V_S0 Power Supply 341 ues

Z - 02/07/2013 7 02/06/2013
11 PCH Decoupling J41_MLB 56 LCD/KBD Backlight Driver J41_MLB

= - 02/06/2013 78 - ) 02/06/2013
12 PCH Audio/JTAG/SATA/CLK 34118 57 Misc Power Supplies 34118

T 02/06/2013 %0 02/06/2013
13 PCH PM/PCI/GFX sa1_mre 58 Power FETs sa1_mre

s 02/06/2013 o1 02/06/2013
14 PCH PCIe/USB/LPC/SPI/SMBus 341 mee 59 Power Control 341 mie

T6 4/02/2013 & 02/06/2013
15 PCH GPIO/MISC/LPIO J41_mMLB 60 Internal DisplayPort Connector J41_mMLB

e 02/06/2013 55 Ti/13/2012
16 CPU/PCH Merged XDP 341 ues 61 Left I/O (LIO) Connector cupan 43

I - 02/06/2013 100 - 01/30/2013
17 Chipset Support 541_wmp 62 Power Aliases 541 wmp

g - - 02/15/2013 Tz - 5873072012
18 Project Chipset Support 541_wmp 63 Signal Aliases 541 wmp

5] 02/12/2013 T4 0270172013
19 DDR3 VREF MARGINING 341 mee 64 Func Test / No Test 341 mie

5] 3270672013 705 5/13/2012
20 LPDDR3 DRAM Channel A (0-31) 341 mmp 65 Project FCT/NC/Aliases 541 wmp

) 0270672013 0 T6/24/2012
21 LPDDR3 DRAM Channel A (32-63) 341 66 PCB Rule Definitions consTRATNTS

s 0270672013 [EE) 35/75/2012
22 LPDDR3 DRAM Channel B (0-31) 341 s 67 CPU Constraints consTRATNTS

7% 3270672013 5e) T1/13/2012
23 LPDDR3 DRAM Channel B (32-63) 341 s 68 PCH Constraints 1 cuean_g43

77 3270672013 3 1271472012
24 LPDDR3 DRAM Termination J41_MLB 69 PCH Constraints 2 J41_MLB

% 3270672013 o 5/75/2012
25 Thunderbolt Host (1 of 2) 341 mmp 70 Memory Constraints consTRATNTS

S 0270672013 115 35/75/2012
26 Thunderbolt Host (2 of 2) J41_MLB 71 Thunderbolt Constraints CONSTRAINTS

Eg 0270672013 g 5173672013
27 TBT Power Support 541_wmp 72 Camera Constraints 541 wmp

£ 02/07/2013 7 35/75/2012
28 Thunderbolt Connector A Ja1 e 73 SMC Constraints CONSTRAINTS

£ - 3270672013 T8 - . - 1270772012
29 Wireless Connector 341 ues 74 Project Specific Constraints 341 ues

37 53/05/2013 5 35/75/2012
30 SSD Connector 341 ues 75 Project Specific Constraints consTRAINTS

e 5470272013 ET) 5770372012
31 Camera 1 of 2 Ja1me 76 Reference Ja1me

M 3372672013
32 Camera 2 of 2 341_MLB

e 07/01/2011
33 SD_READER CONNECTOR nasTER

s T0/11/2010
34 SD CONTROLLER (GL3219) masTER

% 02/07/2013
35 External A USB3 Connector 341_MLB

m 02/12/2013
36 IPD Connector 341_MLB

50 02/06/2013
37 sMC 341 s

B 02/06/2013
38 SMC Shared Support 541_wmp

B] - 02/06/2013
39 SMC Project Support 541_wmp

53 02/06/2013
40 SMBus Connections 341_MLB

] 33/2872013
41 High Side Current Sensing J41_MLB

55 - - 33/2872013
42 Voltage & Load Side Current Sensing 341 ues

56 03/28/2013
43 Debug Sensors 1 541_wmp

58 02/06/2013
44 Thermal Sensors Ja1_MLB

60 02/06/2013
45 Fan 341 s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
051-9800 1 SCHEM, MLB, J43 SCH CRITICAL
820-3437 1 PCBF,MLB, J43 PCB CRITICAL
DRAWING

TITLE=MLB

ABBREV=DRAWING
LAST_MODIFIED=Tue Apr 9 20:06:04 2013

PRODUCT SAFETY REQUIREMENTS:

PCB, UL RECOGNIZED, MIN. 130-C TEMP.

RESOLVED

PCB TO BE SILK-SCREENED WITH UL/CUL RECOGNITION MARK, MANUFACTURER’S UL FILE
NUMBER, UL PCB MATERIAL DESIGNATION, 130-C TEMP. RATING AND V-0 FLAME RATING.

RATING AND V-0 FLAME RATING PER UL 796 & UL 94.

REV>| <ECN> <ECO_DESCRIPTION>

<ECODATE>

[T I
<PART_DESCRIPTION>
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BOM Groups

BOM GROUP BOM OPTIONS
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
MLB_COMMON ALTERNATE, COMMON , MLB_MISC,MLB_DEBUG:ENG,MLB_PROGPARTS PART NUMBER
MLB_MISC PP5V5_DCIN:NO, TBTHV:P15V,EDP,CAM_XTAL:NO,CAM_WAKE:NO,APCLKRQ: ISOL, TPAD_INTWAKE: SHARED, USB_PWR:S3,SD_ON_MLB, VCORE_FETS 37681032 | 37650855 ALL foshiba ait for biodes dut
MLB_DEVEL: ENG ALTERNATE, BKLT : ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_ISL, DBGLED, ISNS: ENG 37651129 | 37650855 ALL NP alt for Diodes dual
MLB_DEVEL:PVT XDP CONN 37651089 | 37651128 ALL NP alt for Diodes single
MLB_DEBUG: ENG DEVEL_BOM, XDP, LPCPLUS 13850684 | 13850660 ALL Murata alt to Taiyo Yuden
MLB_DEBUG:PVT DEVEL_BOM, BKLT : PROD, XDP, LPCPLUS , ISNS : PROD 13850703 | 138506438 ALL Hurata ale to Taiyo Yuden
MLB_DEBUG : PROD BKLT : PROD, LPCPLUS , XDP, ISNS : PROD 15250586 | 15251301 ALL Dale/vishay alt to cyntec
37250186 | 37250185 ALL NXP alt to Diodes
Current Sensor Conflguratlon 19750479 | 19750478 ALL 200uW Epson alt to NDK
BoM GROUD BOM OBTIONS CPU DRAM CFG Chart 37651053 | 37650604 ALL | oiodos ate <o raiveniia
ISNS:ENG U _EoNS Y5 CPUVR_TSNS Y5, DRAN_XSNS: YES 7190 _ESNS  YES  ATRFORE_TSNS -YES, S55_1SNS YBS, LCDRKLT_ISHS: 8, P3V355_TSNS YES, 3U350_TSNS S, OFHER_S_TSNS YBS, CAN_TSNS YES, CPUDDR_ESNS  YES , PANEL_TSNS 155 VENDOR CFG 1| CFG 0 37150713 | 37150558 ALL Dioten It to T Mero
ISNS:PROD s _roNs Y88 CPUVR_TNS Y5, DRt 18 71405_ onn_ xswsio, p3vass g TSNS N0, Ca TSNS 10, CPUDDR_TSNS 10, PAVBE 1SS0 HYNIX 0 0 12850371 | 12850376 ALL fener Bie v Sewe
SAMSUNG 1 0 12850394 | 12850415 ALL NEC alt to Sanyo
CPU DRAM SPD Straps MICRON 0 1 15251821 | 15251757 ALL Cyntec alt to NEC
| BOM GROUP | BOM OPTIONS ELPIDA 1 1 19750480 [ 19750343 ALL NDK crystal alt to TXC
19750481 [ 19750343 ALL EBpson crystal alt to TXC
DDR3:HYNIX 4GB RAMCFGO:L,RAMCFGl:L,RAMCFG2:L,RAMCFG3:L,DRAM TYPE:HYNIX 4GB
10750254 | 10750241 ALL Cyntec sense R alt to TFT
DDR3:HYNIX_8GB RAMCFGO :L, RAMCFG1:L,RAMCFG2 : H, RAMCFG3 : L, DRAM_TYPE:HYNIX_8GB SIZE CFG 2
4GB 0 35353452 | 35351286 ALL Maxim alt to Microchip
DDR3: SAMSUNG_ 4GB RAMCFGO:L,RAMCFG1:H,RAMCFG2:L,RAMCFG3:L,DRAM TYPE:SAMSUNG_4GB
12850386 | 12850284 ALL Kemet alt to Sanyo
DDR3: SAMSUNG_ 8GB RAMCFGO:L,RAMCFG1:H,RAMCFG2:H,RAMCFG3:L,DRAM TYPE:SAMSUNG_8GB 8GB 1
12850397 | 12850325 ALL Kemet alt to Sanyo
DDR3:ELPIDA 4GB RAMCFGO:H,RAMCFG1:H,RAMCFG2:L,RAMCFG3:L,DRAM TYPE:ELPIDA 4GB
DIE RE FG 3 37780155 | 37750104 ALL Onsemi alt to Infineon
DDR3:ELPIDA 8GB RAMCFGO:H,RAMCFG1:H,RAMCFG2 :H,RAMCFG3:L,DRAM TYPE:ELPIDA 8GB v CFG
12850398 | 12850220 ALL Kemet alt to Sanyo
DDR3:MICRON_4GB RAMCFGO:H,RAMCFG1:L,RAMCFG2:L,RAMCFG3:L,DRAM TYPE:MICRON_4GB A 0
B 1 19750542 [ 19750544 ALL NDK alt to TXC
Programmable Parts 19750545 | 19750544 ALL Epson alt to TXC
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 13850681 | 13850638 ALL Teivo oIt vo Sameens
33550865 1 EEPROM, 256KBTT, SPT, SMTE, 1.8V, 2X3QFN U2890 CRITICAL | TBTROM:BLANK 13850841 | 13850638 ALL | worace aic vo samsuns
34183802 1 1, EEERON,C/R (v23.4) EVE,341/341 U2890 CRITICAL | TBTROM:PROG 37681180 | 37650761 ALL Fonesas it o visnay
33851159 1 £C,HC12-A3, A0MNL/SODHIFS HOU, 5X9, 1575GA U5000 CRITICAL SMC: BLANK 15251876 | 15251804 ALL | mon e vo moro
33550809 1 64 MBIT SPI SERIAL DUAL I/0 FLASH,8X6XO0.8 U6100 CRITICAL | BOOTROM_ MAC:BLANK 10780255 | 10750240 ALL Cyntec air vo T
33550803 1 64 MBIT SPI SERIAL DUAL I/0 FLASH,8X6X0.8 U6100 CRITICAL | BOOTROM_ NUM:BLANK 10780250 | 10750248 ALL Cyntec v to T
34153809 1 IC,EFI ROM (V0071) DVT,J41/J43 U6100 CRITICAL BOOTROM: PROG
Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754525 1 HSW, SR16M,PRQ,C0,1.3,15W,2+3,1.0,3M,BGA U0500 CRITICAL CPU:1.3GHZ
33754526 1 HSW, SR16L,PRQ,CO0,1.4,15W,2+3,1.1,3M,BGA U0500 CRITICAL CPU:1.4GHZ
33754528 1 HSW, SR16H,PRQ,C0,1.7,15W,2+3,1.1,4M,BGA U0500 CRITICAL CPU:1.7GHZ
33851113 1 Ic,TBT,CR-4C,B1,PRQ,CIO, 288,12X12 FC-CSP U2800 CRITICAL
33851186 1 IC,BCMI5700A2,52 PCIE CAMERA PROCESSOR U3900 CRITICAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRITICAL J41_MLB
946-3892 1 J11/J13 MLB DYMAX ADHESIVE 29993-SC 0.4G GLUE CRITICAL
825-7670 1 LABEL, TEXT,MLB,K21/K78 LABEL
37650964 2 MOSFET, N-CH, 25V, 30A,9.6M,8P 3.3X3.3 DFN 07310,Q07320 CRITICAL VCORE_FET:REN
37651104 2 MOSFET, N-CH, 25V, 30A, 6.1M,8P 3.3X3.3 DFN 07311,07321 CRITICAL VCORE_FET:REN
376S1173 2 MOSFET,N-CH, 30V, 15.3A,12M,8P 3.3X3.3 DFN 07310,Q07320 CRITICAL | VCORE_FET:VSHY
376S1174 2 MOSFET, N-CH, 30V, 22A,6.0M,8P 3.3X3.3 DFN 0Q07311,07321 CRITICAL | VCORE_FET:VSHY
900-0090 1 SOLDERPASTE CRITICAL
DRAM Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33350677 4 1IC,SDRAM,8Gb,LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:HYNIX_4GB
33350681 4 IC,SDRAM,16Gb, LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:HYNIX_8GB
33350676 4 1IC,SDRAM,8Gb,LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350680 4 IC,SDRAM, 16Gb, LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE : SAMSUNG_8GB
33350678 4 1IC,SDRAM,8Gb,LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:ELPIDA_4GB
33350666 4 IC,SDRAM,16Gb, LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:ELPIDA_8GB
SYNC MASTER=J41 MLB SYNC DATE=04/09/201;
33350679 4 1IC,SDRAM,8Gb,LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:MICRON_4GB —
BOM Configuration
< >
Cf} Apple Inc. SCH_NUM>|D
8 <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 OF 121
II NOT TO REPRODUCE OR COPY IT
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BOM Variants

NOTE: All the "GOOD"

BOM Configs have been de-activated

BOM NUMBER BOM NAME BOM OPTIONS
639-4146 PCBA,MLB, GOOD, HY-4GB, J43 MLB_CMNPTS, CPU: 1.3GHZ, DDR3 : HYNIX_4GB Alternate Parts
639-4293 PCBA,MLB, GOOD, HY-8GB, J43 MLB_CMNPTS, CPU: 1.3GHZ, DDR3 : HYNIX_8GB
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :

639-4294 PCBA,MLB, GOOD, EL-4GB, J43 MLB_CMNPTS , CPU: 1.3GHZ, DDR3 : ELPIDA_4GB PART NUMBER
639-4295 PCBA, MLB, GOOD , EL-8GB, J43 MLB_CMNPTS, CPU: 1. 3GHZ , DDR3 : ELPIDA_8GB 685-0064 | 685-0065 ALL fenosas ait for Vishay
639-4745 PCBA,MLB, GOOD, MI-4GB,J43 MLB_CMNPTS , CPU: 1. 3GHZ , DDR3 :MICRON_4GB
639-4445 PCBA,MLB,BETTER,HY-4GB,J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:HYNIX_ 4GB
639-4446 PCBA,MLB, BETTER, HY-8GB, J43 MLB_CMNPTS,CPU: 1.3GHZ ,DDR3 : HYNTX_8GB 33380704 | 33350700 | ALL | Pipida Chw DR alt to mynix
639-4447 PCBA,MLB, BETTER,EL-4GB,J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:ELPIDA_4GB
639-4448 PCBA,MLB, BETTER, EL-8GB,J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:ELPIDA_8GB
639-4746 PCBA,MLB, BETTER,MI-4GB,J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:MICRON_4GB
639-4755 PCBA,MLB,BEST,HY-4GB,J43 MLB_CMNPTS,CPU:1.7GHZ,DDR3:HYNIX_ 4GB
639-4756 PCBA,MLB,BEST,HY-8GB,J43 MLB_CMNPTS,CPU:1.7GHZ,DDR3:HYNIX_ 8GB
639-4757 PCBA,MLB,BEST,EL-4GB,J43 MLB_CMNPTS,CPU:1.7GHZ,DDR3:ELPIDA_4GB
639-4758 PCBA,MLB,BEST,EL-8GB,J43 MLB_CMNPTS,CPU:1.7GHZ,DDR3:ELPIDA_8GB
639-4759 PCBA,MLB, BEST,MI-4GB, J43 MLB_CMNPTS , CPU: 1. 7GHZ,, DDR3 : MICRON_4GB
685-0025 CMN PTS,PCBA,MLB,J43 MLB_comvon
985-0018 J43 MLB DEVELOPMENT BOM MLB_DEVEL:ENG
685-0064 VCORE FET,REN,J43 VCORE_FET:REN
685-0065 VCORE FET,VSHY,J43 VCORE_FET: VSHY
Programmable Parts c
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

34183758 1 IC,SMC-A3 SCPL,EXT,V22.12al9,PROTO 1,J43 U5000 CRITICAL SMC : PROG

BOM Groups

BOM GROUP
MLB__PROGPARTS

BOM OPTIONS
BOOTROM: PROG, SMC : PROG, TBTROM : PROG

Module Parts B

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33851215 1 IC,GL3219,USB3 SD CARD READER,46P,LOFN U4500 CRITICAL
—
p— — A
SYNC MASTER=K21 MLB SYNC D_ATE=11/16/201
PRI
.
Sub-BOMs BOM Variants
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION <SCH NuUM>|D
985-0018 1 J43 MLB DEVELOPMENT BOM DEVEL CRITICAL DEVEL_BOM o Apple Inc. —
685-0025 1 CMN PTS,PCBA,MLB,J43 CMNPTS CRITICAL MLB_CMNPTS <EALABEL>
= NOTICE OF PROPRIETARY PROPERTY:
685-0065 1 VCORE FET,VSHY,J43 VCOREFETS CRITICAL VCORE_FETS THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 3 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
u IV ALL RIGHTS RESERVED 3 OF 76
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PD Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
806-5107 1 CAN, TOPSIDE,ALT, J41/343 TBTTOPSIDE_2P_FENCH CRITICAL
806-5108 1 CAN, TOPSIDE, COVER,ALT, J41/743 TBTTOPSIDE_2P_COVER CRITICAL
806-3142 1 CAN,TBT,J11/313 TBTFENCE CRITICAL
806-3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRITICAL
806-3216 1 CAN,MDP,J11/313 MDPCAN CRITICAL
806-3083 1 SHLD,USB,MLB, J11/J13 USBCAN CRITICAL
725-1792 1 INSULATOR,CPU,J41/343 CPU_INSULATOR CRITICAL

Plated Board Slot

SL0400

1
SL-2.3X3.9-2.9X4.5

CPU Heat Sink Mounting Bosses

Fan Boss

720405
STDOFF-4.50D1.8H-SM

= 860-1327

EMI I/O Pogo Pins

STDOFF-

7041

o

18H SM

4.50
©-

70411

o

STDOFF-4.50D1.8H-SM
1

©)

-©

0412

4x 860—132iL

X21 Boss

720414
STDOFF-4.50D1.9H-SM

= 860-1327

-©

720410
STDOFF-4.50D1.8H-SM

STDOFF-4.50D1.8H-SM

SSD Boss

1

= 860-1327

DisplayPort PogoUSB/SD Card Pogo

CRITICAL

0405

S
POGO-2.00D-3.6H-K86-K87

SM

870-1938

CRITICAL
7250406

SM

870-1938

POGO-2.00D-3.6H-K86-K87

720415
STDOFF-4.50D1.9H-SM

Can Slots

SL,0401

TH-NSP

bE

.1X0.4-1.4X0.

SLO&03

b

.1X0.4-1.4X0.

SL0405

i

1X0.45-1.4X0.

i

il

.1X0.4-1.4X0.

S1,0402

TH-NSP

“SL0406

’I‘H NSP

ST,0407

SLOéQB

——{;) 2x TBT pin diodes
.1X0.4-1.4X0.7

-1%0.3-1.4%0.79 ¥ MDP Connector

10.-4Axm7QX TBT chip

2x USB Connector
.1X0.4-1.4X0.7

SYNC DATE=MASTE

SYNC MASTER=MASTER
[ s

PD PARTS

(f} Apple Inc.
<]

<SCH NUM>|D

<E4LABEL>
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CRITICAL
OMIT TABLE

050
HASWELL-ULT
361GT2
DDI Port Assignments: SYM 1 OF 19 eDP Port Assignment:
67 25 DP_TBTSNKO_ MI, C_N<O0> €54 | ppr1_TXNO EDP_TxNO | €45 - DP_INT ML____@C N<0> 60 67
67 25 DP_TBTSNKO_ML_C_P<0> C55 DDI1_TXPO EDP_TXPO B46 DP_INT ML_C_P<0> 60 67
67 25 DP_TBTSNKO_ML_C_ N<1> B58 DDI1_TXN1 EDP_TXN1 A47 NC_INT MIL_CN<1> oo -
TBT Sink 0 67 25 DP_TBTSNKO_ML_C_ P<1> C58 | ppr1 TXP1 Epp Txp1 | B47 NC_INT MIL_CP<1> 64
i _ > ——p— =2 o0 L2 =2~ [
<2> B55
67 25 DP_TBTSNKO_ML_C_N<2 DDI1_TXN2 £pp TxN2 | C47 NC INT ML CN<2> . Internal panel
6 25 DP_TBTSNKO_ ML_C_P<2> AS55 | ppri1_TXP2 -
- EDP_Txp2 | 46 NC_INT_ MIL_CP<2> 6
o 25 DP_TBTSNKO_ ML_C N<3> 257 | ppT1_TXN3 -
DP_TBTSNKO ML P<3> B57 - EDP_TXN3 A49 NC_INT MI_CN<3> 6
67 25 ! _ML_C__ DDI1_TXP3 ala Epp_Txp3 | B4 NC_INT ML _CP<3> mym e
67 25 18 DP_TBTSNK1 ML_C N<O0> C51 | pp12_TXNO alm
67 25 18 DP_TBTSNK1l_ ML_C_P<0> c50 DDI2_TXPO
67 25 18 DP_TBTSNK1l ML_C_ N<1> C53 DDI2_TXN1 EDP_AUXN A45 DP_INT AUXCH C_N 60 67
TBT ink 1 67 25 18 DP_TBTSNK1l_ ML_C_ P<1> B54 DDI2_TXP1 EDP_AUXP B45 DP_INT AUXCH C P 60 67
MUXg;n ith HDMI 67 25 18 DP_TBTSNK1l MI,_C N<2> €49 | ppr2_TxN2
(_f e w . o 25 18 DP_TBTSNK1 ML_C P<2> B50 | ppr2_txP2
1 ecessary) 6 25 18 DP_TBTSNK1 ML_C_N<3> 253 | ppr2_TXN3 EDP_RCOMP | D20 MCP_EDP_RCOMP
67 25 18 (OUT} DP_TBTSNK1l_ ML_C_P<3> * B53 DDI2_TXP3 EDP_DISP_UTIL A43 TP_EDP_DISP_UTIL
MCP Daisy-Chain Strategy:
RITICAL .
OSIIT TgBLE Each corner of CPU has two testpoints.
— Other corner test signals connected in
U0500 daisy-chain fashion. Continuity should
HASWELL-ULT R ,
2C+GT2 exist between both TP’s on each corner.
BGA-TSP
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC_AW2_AY2 TRUE. AY2 | pATSY_CHAIN_NCTF DAISY_CHAIN_NCTF| 23 MCP_DC_A3 B s
s _MCP_DC_AW3_AY3 TRUE AY3 | pATSY_CHAIN_NCTF paISY_cHAIN_NCTF| 24 MCP_DC_A4 T TPO500
TP0531 Tt MCP_DC_AY60 AY60 | paTSY CHAIN NCTF 260 MCP DC A60 TP-P6
TP-P6 s MCP_DC_AW61 AY61l qrur AY6! | paTsy CHATN NCTF DATSY_CHAIN_NCTF T < TP0510
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p (1PU) BPM3*|HO2 XDP_BPM_L<3> .
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e e e e ool e &7 16 CPU_CFG<15> 760 | cre15 (1PU) rsvp| W23 o \o
. = = v22
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HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1, doc #502406, v0.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRITICAL
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:1lpm. OMIT TABLE
Go500 PPVCC_SO_CPU_, 10 42 51 62 os
L59 c36
NC)(W RSVD HASWELL-ULT vec <10 32A Max
NC X%——— RSVD 2C+GT2 vee
42 10 _PPVMEMIO_SO_CPU BGA-TSP vee] €44
1.4A Max (DDR3: 1.5-1.35V){_2H26 |yppg SYM 12 OF 19 vee| €48
1.1A Max (LPDDR3: 1.2V) AJ31 | vppo HSW ULT POWER vee] €32
A333 | yppo veel €56
AJ37 | yppo veel E23
AN33 vDDQ veel E25
AP43 vDDQ veel E27
AR48 VDDQ vee E29
AY35 vDDQ veel E31
64 6252 42 109 PPVCC_S0_CPU AY40 | yppo vee] B33
AY44 VDDQ vee E35
AY50 vDDQ veel E37
R08601 vec) B39
10 F59 c E41
PLACE_NEAR=U0500.C50:50.8mm .0 - e M e
1/23;@ e} RSVD vec
AC58 o| E45
5142 38 27 1716 15,118 6, PP1VO0O5_S0 201, NC Y—"{ RSVD ch =
) o CPU_VCCSENSE_P &= 263 | vee_sense ve
Leia = — vee| E49
TP_PPVCCIO_S0_CPU ccl BS1
I INE WIDTH=
R0800* 'R0802 Max load: 300mA MIN-NECK—WIDTH=0.2 mm AB23 M E53
75 130 VOLTAGE=T.05V NCY223 | RsVD vee _—
13 13 s EPVCOMP SO_CPU_ o-—2>% | veero_our vee] B35
Y2 " Max load: 300mA MINWECKWIDTH 0:2 mm &=—22° | vecton_our vec| ES7
201, R0810 5201 VOLTAGE=T. o AD23 RSVD veel F24
CPU VIDALERT L L 43 NOTE : Allases not used on CPU supply outputs NCX——= ReVD ved| F28
75 - ;
o O = = %A% to avoid any extraneous connections. NCX oo F32
P NCYEES2 | RsvD vee =22
R00811 201 CPU_VIDALERT R _L > 162d vivareres vc: =
o s @um—CPU_VIDSCLK LAAAZ CPU_VIDSCLK_R & V63 | vrpscrk vee—
. L63 vee
1/52%uw CPU_VIDSOUT R Py VIDSOUT Ta8
- C|
RN RO812 R0802.2: PLACE_NEAR=U0500.L63:2.54mm 17 16 oy CPU_VCCST_PWRGD 23 | veesT_pwreD zzr F52
0 R0810.2: PLACE_NEAR=U0500.L62:38. lmm 11 CPU_VR_EN o— 50 | vrR_EN
CPU_VIDSOUT 1 2 - < = F56
7 1 CED> /\/5\%/\/ R0800.2: PLACE NEAR=R0810.1:2.54mm 5117 M VR_READY Zz: G23
lD/ZJED‘ulw D63 |yss veel 625
1 CPU_PWR_DEBUG 859 | pyr_pEBUGH veel 627
o * 29 vss veel 629
TP_CPU_RSVD_P60 P60 | rsvp_TP vee| 631
TP_CPU_RSVD_P61 P61 | rsvp_tP veel 633
TP_CPU_RSVD_N59 N59 | rsvp_TP vee| 635
TP_CPU_RSVD _N61 N61 | rsvp_Tp veel 637
NeX—22 | rRsvD veel| 639
= N80 | rsvp vee] 641
AD59 | poup veel 643
NCX¥——r n
NCXER22 [ RsvD vee] 845
NCSLESY | rsvp veo| 647
2C59 | Rsvp vee] 649
AG58 G51
N 059 | nevo vec| c53 —
CRITICAL Nex—22 | rsvD vee| 655
OMIT_TABLE st 36 13 1 50 ~PRLVOS_SO vec] 657
255 1n [PP1V0O5_SOSW_PCH_HSIO K9 [yccusTo HAS?N%EI(.)OULT veesuss| 2H1l  PP3V3_SUS 5 111 18 45 57 58 59 62 64 ?22?mA Max AC22 |ycest vee| H23
1838mA Max L10 | yeensto C+GT2 0.3mA Max[1] —PPVRTC_G3H . wniee AE22 | yeest vec] I23
M9 | vecnsto s Bfg‘-gsplg vcerre| 2610 AE23 |vcesT vee] K23
™ ¥ K57
vee
w03 s n g PPLVO5_SO N8 | yecto g beerrc| 287 PPVOUT S0 PCH DCPRTC PYPRSS7U0500-RE7:6.3omm C0892 1 C0891: 1C0890 RBS7 | yoe vee| 122
29mA Max[1] P9 | veero MIN-NECK_WIDTH=0: 0.1y —— 0.1UF —— —— 1UF ADST7 | yee vee| M23
ol VOLTAGE=T. 05V 1C0895 lov , iov , 5 6.3V AG57 | yee veel M57
ppP1 W _PCH B3PLL B18 il e veesprl Y8 PP3V3_SUS §,13,14 18 46 57 58 59 0.1UF i) i) 65" c24 P57
11 _ _ [ VCCUSB3PLL alo 18mA Max 62764 S0% vee vee
4lmn Max 2 Ga e SITRSET0R005 261058; 5
12 n _PP1VO5_S0SW_PCH_VCCSATA3PLL B1l | yeosaTA3PLL vceasw| 2614 o PP1VO05_S0 s s g 0 e | 402 L Bypass= V0500 AGT0: 6. 35mi 0O €32 | vee vee| W57
42mA Max - veeasw| 2613 185mA Max[1l]
WF: RSVD on Sawtooth Peak rev 1.0 Nc>fr2° VCCAPLL .
., _PP1V0O5_S0_PCH VCCAPLL_OPI 21 | yeeapLn g veeipos| J11 PP1V05_S0 8,0511,15,36 17 27 38 4z 51 55
57mA Max W21 | yceaprn veeipos| H1L 1499mA Max[1]
veeipos| H15
13 a2 veeipos| AE8
Ne 223 | pepsus3 a vee1poa| AF22 PLACE_NEAR=U0500.AG19:2.54mm
AZALIA/HDA|1 Rg.81?9
5610 1 _PP1V5_SO0SW_AUDIO_HDA AH14 | yocupa & pcpsuseyp| 2619 o PPVOUT S5 PCH DCPSUSBYP_R 2 PPVOUT_ S5 PCH_DCPSUSBYP
11lmA Max © pcpsuseyp| 2620 | HIN-NECK—WIDTH-0.5 mm  Powered in DeepSx 1% MIN-NECK—WIDTH-0:2 mm
VRM/USB2/AZALIA VOLTAGE=T.05V l}‘éZEg VOLTAGE=T.05V 1C0899
AH13 2 201
NCX——— PeFSUS veeasu 29, PP1VO5_S0 §0 1 e 17 7 0 43 s Lyr
— veeasw| AF2 473mA Max[1] 2 83y _—
62 59 59 57 a5 16 14 3 o PR3V3_SUS ACY | veesuss veeasw] 28 P ASS—RO0899:U0500: 2. 54
= : :2.54mm
59mA Max[1] 1229 | yeesuss ° 1
g pepsus1| APLO o -
4203005 1312 n PP3V3 S5 AH10 | yeepsws_3 § pcpsus1| 2P8 o o
114mA Max o
wHEHERE BRIV SO V8 | yees ©| rHERMAL sENSOR
40mA Max[1] T %9 ] vees veers1 s| 915 PP1V5_S0 47 56 59 62 6a
3mA Max
K14 62 64 65 74
. _PP1V05_SO0_PCH_VCC_ICC 318 | yecipos MO T PL3V3 S0
VCCCLK: 200mA Max %19 | veciros vees lmA Max(1]
PPl PCH ACLKPLL A20 SERIAL IO
e Y05 S50 _PCH VCCAC VCCACLKPLL VCCSDIO PP3V3_ S0 8215%15%13 %5 17 18 27 30 36 38 pre— —
31mA Max ? I Tl P E E i BT P SYNC MASTER=J41 MLB SYNC DATE=04/00/2014
PP1VO5 SO 317 | yecerx VCCSDIO| 17mA Max —
4235 2717 16 13 11 8 ¢
HEPEEY gecccLK: 200mA Max R21 | yoeerk Y CPU/PCH POWER
T21 Ol sUS OSCILLATOR
e | ecerx " pcpsus4| 2B8 o vo <sSCH NUM>|D
Cx oo veeerx Apple Inc. =
WF: RSVD on Sawtooth Peak rev 1.0 | pycx—<2]VCCCLK
Ne 2L | veeenk o veeaprrf 2€2% v« WF: RSVD on Sawtooth Peak rev 1.0 8 <E4LABEL>
a NOTICE OF PROPRIETARY PROPERTY:
625958 57 46 18 14 33 8 PP3V3_SUS AB20 | ycesuss3 = vecTo| AGL6 PP1VO0O5_S0 §,85141516 17 27 38 42 51 55 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
3.3mA Max[1] ILZI VCCSUs3 VCCIOM 213mA Max[1] THE POSESSOR AGREES TO THE FOLLOWING:
LPT LP POWER I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 8 OF 7 6
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CRITICAL
OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 14 OF 19
All vss vss AJ35
Al4 vss vss AJ39
Al8 vss vss AJ41
A24 vss vss AJ43
A28 vss vss AJ45
A32 vss vss AJ47
236 | ygs vss| 2950
A40 vss vss AJ52
Ad4 vss vss AJ54
A48 vss vss AJ56
A52 vss vss AJ58
256 | ygs vss| AI60
A2l |yss vss| AJ63
AAS58 vss vss AK23
AB10 vss vss AK3
AB20 vss vss AK52
AB22 vss vss AL10
AB7 vss vss AL13
AC61 vss vss AL17
AD21 vss vss AL20
AD3 vss vss AL22
AD63 vss vss AL23
AE10 vss vss AL26
AES5 vss vss AL29
AES58 vss vss AL31
AF11 vss vss AL33
AF12 vss vss AL36
AF14 vss vss AL39
AF15 vss vss AL40
AF17 vss vss AL4S5
AF18 vss vss AL46
AG1 vss vss AL51
AG11 vss vss AL52
AG21 vss vss AL54
AG23 vss vss AL57
AG60 | yog vss| AL6O
AG61 vss vss AL61
AG62 |yss vss| AML
AG63 | yog vss| AML7
AH17 vss vss AM23
AH19 vss vss AM31
AH20 vss vss AM52
AH22 vss vss AN17
AH24 vss vss AN23
AH28 vss vss AN31
AH30 vss vss AN32
AH32 vss vss AN35
AH34 vss vss AN36
AH36 vss vss AN39
AH38 vss vss AN40
AH40 vss vss AN42
AH42 vss vss AN43
AH44 vss vss AN4S5
AH49 vss vss AN46
AH51 vss vss AN48
AH53 vss vss AN49
AHS55 vss vss ANS51
AH57 vss vss AN52
AJ13 vss vss AN60
AJ14 vss vss AN63
AJ23 vss vss AN7
AJ25 vss vss AP10
AJ27 vss vss AP17
AJ29 vss vss AP20

CRITICAL
OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 15 OF 19
AP22 vss vss AV59
AP23 | ygg vss| Av8
AP26 vss vss AW16
AP29 vss vss AW24
AP3 | ygg vss| AW33
AP31 vss vss AW35
AP38 vss vss AW37
AP39 | ygg vss| AWa
AP48 vss vss AW40
AP52 vss vss AW42
AP54 | ygq vss| AWd4
AP57 vss vss AW47
ARI1L | ygg vss| AW50
AR15 vss vss AW51
AR17 vss vss AW59
AR23 | ygg vss| AW60
AR31 vss vss AY11
AR33 vss vss AY16
AR39 | ygg vss| AY18
AR43 vss vss AY22
AR49 vss vss AY24
AR5 vss vss! AY26
AR52 vss vss AY30
AT13 | ygg vss| AY33
AT35 vss vss AY4
AT37 vss vss AY51
AT40 | ygg vss| AY53
AT42 vss vss AY57
AT43 vss vss AY59
AT46 vss vss! AY6
ATA49 vss vss B20
AT61 vss vss B24
AT62 | ygg vss| B26
AT63 vss vss B28
AUL |yss vss| B32
AUl6 vss vss B36
AULS | ygg vss| B4
AU20 | ygg vss| B40
AU22 vss vss B44
AU24 vss vss B48
AU26 | yss vss| B52
AU28 vss vss B56
AU30 | yss vss|_B60
AU33 | ygg vss| €11
AUSL | yss vss| €14
AU53 | yog vss| C18
AUS5 | yss vss| €20
AUS7 | yss vss| €25
AU59 | yog vss| 27
AVI4 | yo vss| 38
AV16 | yss vss| 39
AV20 | yeg vss| €57
AV24 vss vss D12
AV28 vss vss D14
AV33 | ygg vss| P18
AV34 |yss vss| P2
AV36 | ygg vss| D21
AV39 vss vss D23
AV41l vss vss D25
aV43 | ygg vss| D26
AV46 vss vss D27
AV49 vss vss D29
AV51 | ygg vss| D30
AVS5 |vss vss| P31

CRITICAL
OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 16 OF 19
D33 |vss vss| H17
D34 lvss vss| 57
D35 |yss vss| J10
D37 |vss vss| J22
D38 |yss vss| I59
D39 |vss vss| 763
D4l |vss vss| K1
D42 |yss vss| K12
D43 lvss vss| 13
D45 lvss vss| 15
D46 |yvss vss| L17
D47 |vss vss| 18
D49 |vss vss| L20
D5 |vss vss| 58
D50 |vss vss| 6L
D51 |vss vss| L7
D53 |vss vss| M22
D54 lvss vss| N10
D55 |vss vss| N3
D57 |vss vss| P32
D59 |vss vss| P63
D62 |yvss vss| R10
D8 |yss vss| R22
Ell lvss vss| R8
E17 |vss vss| T1
F20 lvss vss| T58
F26 |yvss vss| U20
F30 lvss vss| Y22
F34 lvss vss| UL
F38 |yss vss| U9
F42 lvss vss| V10
F46 |vss vss| V3
F50 |vss vss| V7
F54 vss vss w20
F58 vss vss W22
F61 vss vss Y10
G18 | ygs vss| Y59
G22 vss vss Y63
S3 fvss vs8
G5 VSS
T3 vss vss| AH46
vss v23
G8 vss VSS
H13 vss_SENsSE| E62 ¢ CPU_VCCSENSE N _emm, o1 6
vss vss| AH16

'R0960

190 pLACE_NEAR=U0500.E62:50.8mm
l‘141/=\20W

2201

p—
SYNC MASTER=J41 MLE

E—
SYNC DATE=02/06/201 4

CPU/PCH GROUNDS

Apple Inc.
<]

<SCH_NUM>| D
<E4LABEL>
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7

6

All Intel recommendations from Intel doc #503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherwise

CPU VCC Decoupling

Intel recommendation (Table 5-1):

23x 22uF 0805 stuff,

7x 22uF 0805 nostuff

61 62 52 42 s _PPVCC_S0_CPU Apple implementation : 18x 10uF 0402 mirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
CRITICAL CRITICAL CRITICAL NO STUFF CRITICAL NO STUFF NO STUFF CRITICAL NO STUFF NO STUFF CRITICAL NO STUFF CRITICAL NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1C1l000 |*C1001 |*C100 1C100 $1C1004 |*Cl1l005 |*C1006 |*C1007 |[*C1l008 |[:Cl1l009 |:Cl01 1Cl1l01 1C1012 |*C1l013 |*C1014 |*C1l05A |*Cl1l05B |[*Cl05C |*Cl1l05D 1Cl05E 1C105F
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10U
20% -1 20% — 20% T 20% -1 20% =T 20% -1 20% -1 20% T 20% -1 20% T 20% -1 20% -T— 20 =T 20% | 20% T 20% T 20% T 20% 20% -1 20% 20%
4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av
2 x6s 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 ¥ls 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 x6s X6S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF CRITICAL | CRITICAL CRITICAL | NO STUFF NO STUFF CRITICAL | NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:‘
*Ccl015 |*Cl1l016 |*C1l017 (*C1l018 |[*C1l019 |*Cl020 |*C1l021 |*1C1l030 (*Cl04A |[*1Cl04B |*Cl04C |1 Cl1l04D (*Cl04E |*Cl04F |*Cl06A |'Cl06B |1Cl06C |1Cl06D |*ClO06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 20% T 20% T 20% -1 20% -1 20% -1 20% -7 20% T 20% -1 20% T 20% — 20% -1 20% -1 20% 20% T 20% T 20% T 20% — 20%
4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes X6S 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF | CRITICAL CRITICAL
1Cl070 |*C1l071 1Cl074 1Cl076 |*C1l077 1Cl1l079 1C1083 (:Cl084
—— 10UF —— 10UF —— 10UF — —— 10UF — 10UF
20% 20% T 20% T 20% 20% 20%
4av 4av 4av 4av v 4av
2 x6s X6S X6S 2 xés X6S 2 x6s
0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF CRITICAL CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
1C1l085 |*C1086 |1C1087 (+C1088 |[:C1089 |:*Cl1l090 |*C1l091 |1C1092 (:C1l093 |[:C1l094 |*Cl1l095 |1C1l096 (:+C1097
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 20% T 20% — 20% T 20% =T 20% -1 20% -7 20% T 20% -1 20% T 20% — 20% 20%
4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xés 2 xés 2 xés 2 xés 2 xés
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1Cl022 |*C1023 |*1C1l024 |[1C1l025 |[*C1l026 |*Cl027 |*C1l028 |1C1l029 (1Cl1l032 |[*Cl033 |*Cl034 |*Cl1l035 ([1C1l036 (*C1l037 (*Cl03
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF 10UF
20% -1 20% | 20% — 20% -1 20% =T 20% -1 20% -1 20% T 20% -1 20% T 20% 20% -1 20% -1 20% 20%
4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av 4av
2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
1C1039 |*C1l044 |*C1l045 ([:1C1l046 |[1C1l047 |*Cl048 |:C1l049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 20% T 20% — 20% -1 20% -1 20% — 20%
4av 4av 4av 4av 4av 4av 4av
2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
1C1056 |[1C1l057 1C1098 |*C1l099 |[|:C1l09A
—— 10UF —— 10UF — OUF
@ o) =
2 x6s 2 xés 2 xés 2 s
0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
1Cl09B |*C1l09C |*C1l09D |[*Cl09E |[:Cl09F |*Cl1l08A |:C1l08B |1C1l08C (*C1l08D |[*Cl08E |*Cl08F |1Cl07A (:Cl1l07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% | 0% 20% — 20% 0% — 20% 20% 20% 20% — 20% -1 20% -1 20%
2 4av 2 v 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av
X685 X685 X685 X685 X685 X6S X685 X685 X685 X685 X685 X685 X685
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRITICAL =
.['C1031
4217OUF 0.00450HM
2 POLY*TANT
sM
Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
12 s PPVMEMIO_SO_CPU Apple implementation : 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff
1C1040 |*C1l041 |*C1042 |1C1043
2.2UF — 2.2UF 2.2UF 2.2UF
20% 2 20%
, 6.3V .3v
CERM CERM
402-LF 402-LF
1C105 E E 1053 1 C1054 |1C1055
10 10UF 10UF QUF 10UF 10UF
20% 20% 20% 20% 20% 20%
2 SERM ¥SR 2 ChaM_xsr 2 Cham xsr 2 EE.iX,st 2 SERM ¥SR 2 Cham xsr —— — A
0402-1 0402-1 402-1 0402-1 SYNC MASTER=WILL J43 SYNC DATE=01/087/2013
1 CPU Decoupling
< >
NO STUFF (f} Apple Inc. SCH_NUM>| D
*Cl060 ,/'Clo61 <]
. . <E4LABEL>
——270UF 270UF
o A Sk 2x Bulk nostuff per Harris Beach v1.0 schematic NOTICE OF DROPRIETARY PROPERTY :
2 %XNT %XNT THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
CASE-B2-SM CASE-B2-SM PROPRIETARY PROPERTY OF APPLE IN
THE POSESSOR AGREES TO THE FOLLQWING
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 121
II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- n IV ALL RIGHTS RESERVED 10 OF 76
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PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
0230 20 20 1017 16 13 13 3 PP3V3 _SS

BT
NO STUFF
C12001*

BYPASS=U0500.AH10:6.35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
64 62 59 58 57 46 16 14 1 o _PP3V3_SUS

NO STUFF
C12021L

BYPASS=U0500.Y8:6.35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
64 62 59 58 57 46 16 14 1 o _PP3V3_SUS

[
X5R—CER1‘g
BYPASS=U0500.AC9:12.7mm

PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
6 62 59 56 57 46 16 14 1 o _PP3V3_SUS

BYPASS=U0500.AH11:6.35mm

PCH VCCSDIO BYPASS
(PCH 3.3V/1.8V SDIO PWR)
i 1-BR3V3_SO

2620 2718 17
sREHY s
C12081:
1UF
18%
6.3V ,
CERM
402
BYPASS=U0500.U8:6.35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)
5175 _PP1V5_SO0SW_AUDIO_ HDA

LPT-LP current estimates from Lynx Point-LP PCH EDS,
as well as from clarification email, from Srini, dated 9/10/2012 2:1lpm.

5142 38 27 17 16 1

doc #503118,

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

1393% ¢ _PP3V3 SO
32 a1 4o 39 5

BYPASS=U0500.V8:12.7mm
PCH VCC3_3 BYPASS

(PCH 3.3V THERMAL PWR)
¢ _PP3V3_S0

C12141L
0.1UF

BYPASS=U0500.K14:6.35mm

, _PP1V05_S0

18
8 55

s
61 63 58

??mA Max

6258 ns _PP1VO5_SOSW_PCH_HSIO

5142 38 27 17 16 15 11,8 5
58

61762759

51 42 38 27 17_16 15 118 6
61762755 58 35

62 58 11 8

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)

PP1V05_S0
NO STUFF
C1250¢* 1C1251
220F —— 1uF
623 S bodv
X5R-CERM=-1 CERM
603 402
BYPASS=U0500.AE9:12.7mm
BYPASS=U0500.AE9:6.35mm

PCH VCC BYPASS
(PCH 1.05V CORE PWR)

PP1VO05_S0

C1255

10UF

208

653V

X5R

603

BYPASS=00500.911:12.7
BYPASS=U0500,J11:

BYPASS=U

PCH VCCHSIO BYPASS
(PCH 1.05V PCIe/SATA/USB3 PWR)
PP1VO5_S0SW_PCH HSIO

BYPASS= UOSOO K9 65}5
BYP.

5142 38 27 17 16 15 118 6
58

51 42 38 27 17_16 15 11 8 6
55

CRITICAL

L1270
2.2UH-240MA-0.2210HM

PCH VCCACLKPLL FILTER/BYPASS
(PCH 1.05V ACLK PLL PWR)
PP1V05 S0 PCH VCCACLKPLL

MIN LINE DTH=0.
MIN_NECK_WIDTH=0.075 MM 31mA Max
VOLTAGE=T.05V

PCH VCCCLK FILTER/BYPASS
(PCH 1.05V VCCCLK PWR)
PP1V05 SO PCH_VCC_ICC

MEO%F CRITICAL
NO STUFF

1,1280
2.2UH- 240MA—0 2210HM
1

R1270
1 PPl ACLKPLL_R 1 2 e
I/SISW SR T 0603
MESLE VOLTAGEST. 05V Ccl270: C12711 1C1272
0 47UF UF —— ——
20% 20% - T ]:8%
4av v
CERM-X5R 2 CERM—XSR 2 X5R
0805-1 0805-1 402
BYPASS=U0500. AZO 12.7mm
A55200500,A20:12 . 7mm
SS200500.A20% 6. 35mm L
CRITICAL
L1275
R1275 2.2UH-240MA-0.2210HM
1A QN2  PPIVO5_SO_PCH _vCC_ICC_R LYY YLz MIN
MIN LINE WIDTH=0. VOLTAGE=T
1/51%6W VCI)gTAg%K;ngTH 0 2 MM 0603
MESLE B Cl275:* C].2761 1C1277
0 47UF 7UF — 1UF
20% 20% h
4av
et 7| omgaet
R1280 - -
10, 2 BYPASS=U°500'5§B 305500, 518:12. 7mm
._/\f/\%/\/ ss:uosoo.&rls'zs.wmm____
1/16W

PCH OPI VCCAPLL FILTER/BYPASS
(PCH 1.05V OPI PLL PWR)

PP1V0O5 S0 PCH VCCAPLL_OPT 5
WIN LINE W

83mA Max

0603

NO STUFF | NO STUFF

C1280 C1281: 1(1:1282

CERM-X5R 2
0805-1

47 UF H?%F
CERM-X5R 2 2 5%
0805-1 402

BYPASS=U0500. AA21 12

CRITICAL

L1290
2.2UH-240MA-0.2210HM
LY L

. 7mm
SS=U0500 AA21:12.7mm
SS=U0 1:6.

PCH VCCSATA3PLL FILTER/BYPASS
(PCH 1.05V SATA3 PLL PWR)
PP1V0O5 SO0SW _PCH VCCSATA3PLL ;..
MIN- ﬁ%gEWIDTrh 42mA Max

CERM—XSR 2
0805-

2 2 8%
CERM*XSR X5R
0805-1 402

0603 ?
c129oiLc12911 1C1292
470F T 1

TUFF VOLTAGE=T.05V

BYPASS=U0500. Ell 12.7mm
ASS=U0500 .
BYP SS=U0

CRITICAL
L1295
2.2UH-240MA-0.2210HM

PCH VCCUSB3PLL FILTER/BYPASS
(PCH 1.05V USB3 PLL PWR)
PP1V0O5 SOSW PCH VCCUSB3PLL ;.

a2l s LSRZRLL
0603 NO STUFF VOLTAGE=T.05V
C1295: C1296: [1C1297
47UF

TIN
MIN—] NECK‘W&]SDTH 0.075 MM

PCH VCCIO BYPASS
(PCH 1.05V USB2 PWR)
PP1VO0O5_S0

BYPASS=U0500.AG16:6.35mm

PCH VCCCLK BYPASS
(PCH 1.05V CLK PWR)
PP1VO05_S0

(@)
i
N
Qo
e = ()}
=]
=N

BYPASS=U0500.J17:6.35mm ’
BYPASS=00500.R21:6.35mm

s 12

i

p—
SYNC MASTER=J41 MLE

PCH Decoupling
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8

64 62 17 13 8

PPVRTC_G3H

CRITICAL
OMIT TABLE
R1300* 'R1303 R1302' 'R1301 =
20K 20K 330K M \ @D>—BCH_CLK32K_RTCX1 > 25 [ rrex1 aa0200
/288 Tr2ow /288 r2ow . NC_RTC_CLK32K_RTCX2 AYS | prexa G2
201, 2201 201, 2201 ngggipw PCIe Port assignments: SATA Port assignments:
PCH_INTRUDER_L - AU6 4 INTRUDER* SATA_RNO/PERN6_L3| I> PCIE SSD_D2R_N<3> 30 64 67
H5 C ss <3> am
PCH INTVRMEN . AV7 | nrvRMEN SATA_RPO/PERP6_L3| PCIE_SSD D2R P 30 64 67 ]
- o B15S SSD Lane 3 Primary HDD/SSD
PCH_SRTCRST_L AV6 . 171 SATA_TNO/PETN6_L3 PCIE_SSD R2D_C_N<3> 30 67
- SRICRST % sara_tpo/PETP6_L3| A5 PCIE_SSD_R2D_C_P<3> 30 67
RTC_RESET_L 27 RTCRST*
SATA_RN1/PERN6_r2| I8 PCIE SSD_D2R_N<2> 30 64 67
1 1 H8 - PCIE D_D2R_P<2> an
C131%9 i (]?[}F303 o &5 61 GUT} HDA_BIT_CLK R1310 33 2 = 691}12D0% EET 2COL1K R AWS8 | ypa_ BCLK/I250_SCLK SATA_RP1/PERPG_L2 < S8 e SSD Lane 2 Reserved: ODD
1% 3 2 19% PLACE’ NEAR=U0500.AWS8:1.27mm SATA_TN1/PETN6_L2| 217 PCIE_SSD_R2D_C_N<2> 30 67 ved:
535 535 o o5 o1 umHDA_SYNC R1311 33 2 o HDA_SYNC R avil #A_swe/r250 seay saTa_T1/PETP6_ 12| BL7 PCIE SSD R2D C D<2> o
PLACE_NEAR=U0500.AV11:1.27mm
o o5 o1 oom—HDA_RST L R1312 33 2 s HDA_RST R L AUS | gpa_RST*/I25_MCLK SATA_RN2/PERNG6_L1| J6 PCIE_SSD_D2R_N<1> 30 61 67
= PLACE NEAR=U0500.AU8:1.27mm ° SATA_RP2/PERP6_L1| HO PCIE_SSD_D2R P<1> 30 64 67
HDA_SDI AY10
69 65 61 SDINO = HDA_SDIO0/I2S0_RXD 5 sara TN2/PETNG L1| B14 PCIE D R2D <1> o SSD Lane 1 Unused
o« _NC_HDA SDIN1 AU HDA_SDI1/I2S1_RXD o) -, — 15 N ]  C
S EPA e g~ (HDA P 2|  sara te2/PETP6 L1 PCIE_SSD_R2D_C_P<1> o o
&
HDA_SDOUT R1313 33 2 HDA_SDOUT R AUl g
eres e P;;:;E [ Lo S—— HDAjSIDIQD/-IPZLSTORsT'I)‘(;E) & SaTA_RN3/PERN6_LO| F5 PCIE_SSD_D2R_N<0> 30 64 67
. = . :1.27mm ES5 <0>
TP_PCH_I2S1_TXD AW10 | ypa pock EN*/I2S1_TXD SATA_RP3/PERP6_L0|— qm—ECLE_SSD_DZR_P<0> —qm ot v DL 0 4 HDD/SSD
_TP_PCH I251 SFRM o, AVIO lypa pocK_RST*/I2S1_SFRM sara_tn3/PETN6_Lo| E17 PCIE_SSD_R2D_C_N<0> 0 67 S8 ane Secondary ss
sara_tp3/pETP6_Lo| P17 g PCTIE SSD_R2D_C P<0> w5«
TP_PCH_I2S1 SCLK o—2¥8 | 1251 _scix
SATA0GP/GPI034| V1 XDP_SSD_PCIE3_SEL_L 16
ul XDP D _PCIE2 EL L
XDP CPUPCH TRST L AU62 SATA1GP/GPIO35 - _ — s 16
76016 o [Ny XDP_CPUPCH _TRST L . AU0°4pcH TRST* SATA2GP/GPIO36| V6 XDP_SSD_PCIEl_SEL_L 16
69 64 16 M PCH_TCK (IPD) (§%51;\3Gp/cp1037 AC1 XDP_SSD_PCIEO_SEL L 16
XDP_PCH_TDI AD61
6 60 16 [T C — @ | PCH_TDI (IPU) saTa_1rer| 212 o PP1V0O5_ SOSW_PCH VCCSATA3PLL , .,
oo @umXDP_PCH TDO g AF6I Ipcy 7o
o 1
65 64 10 [Ty XDP_PCH_TMS 2252 | pcu_tMs (1PU) & rsvp| L1 o e §1031;0
AL11 " K10 13
NC ¥———{ RSVD RSVD| —~~ s NC &F/‘zow
Acd 250 = 12:2.54
Ne %24 | rsvD 12 pCH SATA RCOMP PLACE_NEAR=U0500.C12:2.54mm
16, PCH_JTAGX AE63 | yragx SATA_RCOMP
Nex 272 | rsvp SATALED*U3 e PCH SATALED L 2
CRITICAL
OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 6 OF 19
TP_PCIE_CLK100M ENETSDN c43 CLKOUT_PCIE_NO a XTAL24_IN| A25 PCH_CLK24M XTALIN 17
_TP_PCIE_CLK100M ENETSDP o, 42 |crrour_PCIE PO g xTar24_out| B2 PCH_CLK24M XTALOUT w
[
1 _ENETSD_CLKREQ L - vz PCIECLKRQO*/GPIO18 [}
%
0 22 PCIE_CLK100M CAMERA N B41 | cLKOUT_PCIE_N1 § rsvpl K21 o e
o % qum—BCIE_CLK100M_CAMERA_P 1| cuxour_pcrm_p1 2 revp| M2 :
1/2
e CAMERA_CLKREQ L ¥5 | pCIECLKRO1*/GPIO19 b2
2‘PL.ACE_NEAR=U0500.C26:2.54mm
69 64 29 PCIE_CLK100M_AP_N C41 | cLROUT_PCIE_N2 DIFFCLK_BIASREF| 26 PCH_DIFFCLK_BIASREF
69 64 29 @M CLKOUT_PCIE_P2
AD1 -
» 12 y—AE_CLKREQ L - PCIECLKRQ2*/GP1020 rESTLOW_C33 PCH_TESTLOW_C35 R1390 10Kk LAANA 2
c34 PCH_TESTLOW_C34 R1391 10K 1 p o® 17200 MF 201
« NC_PCIE_CLK100M_ FWN B38 | cLkOUT_PCIE_N3 :E:iig AKS PCH TESTLOW AKS R1392 10K lmz 5% 1/20W MF 201
c37 ==
s NC_PCIE_CLK100M_ FWP - CLKOUT_PCIE_P3 rEsTLOW _ALS PCH TESTLOW ALS R1393 10K LAANLZ 5% 1/20W MF 201
1772 70T
12 EW_CLKREQ L | PCIECLKRO3*/GPIO21 5 W MF 20
6 25 PCIE_CLK100M TBT N 239 | cLROUT_PCIE_N4 crkout_rpc_ol AN1S LPC_CLK24M_SMC_R 17 69
B39
6 25 PCIE CLK100M TBT P CLKOUT_PCIE_P4 crxour_tec 1| APLS LPC_CLK24M LPCPLUS_R 17 e
2 12 r—IBT_CLKREO L U5 | pcrBCIRRO4H /GPTOR2 N ReR - eSO
67 64 30 PCIE_CLK100M_SSD_N B37 | cLROUT_PCIE_N5 crkouT_1TPXDP_N| B35 TP_ITPXDP_ CLK100MN
67 63 30 PCIE_CLK100M_SSD_P 237 | cLKOUT PCIE_P5 CLKOU'ILITPXDPJ)L‘W
20 12 gy SSD_CLKREQ L 12| PCIECLKRQ5*/GPT023
p—
SYNC MASTER=J41 MLB
.
oavs so L PCH Audio/JTAG/SATA/CLK
808%13%s 17 15 27 30 36 30 39
HIS T A PO P P MR
R1375 100K 1 2 PCH_SATALED_L
= NN\ 5517700 MF 20T 2 Apple Inc.
R1340 100K 1,a4 2 ENETSD_CLKREQ_L 12 =
R13/ % 100K 12 2 120: ﬁ; o CAMERA_CLKREO L 2 NOTICE OF PROPRIETARY PROPERTY:
R1 34 100K 1 2 AP_CLKREQ L
R1343 100K 1 N\, 5% 17200 mr 20T o ERE RYEQRUTION, CONTALISD EREEy T8 A
1 1 2 FW_CLKREQ_L 12 THE POSESSOR AGREES TO THE FOLLOWING:
R1344 100K 1 , 58 17200 WF 201 qpT CLKREO L o I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
2 Vi 5% 1/20wWw MF 201 II NOT TO REPRODUCE OR COPY IT
R1 5 100K 1/\/\/\/2 5 770w WF 0T SSD_CLKREQ L 12 30 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

E—
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CRITICAL
OMIT_TABLE fraen e
050
HASWELL-ULT
+
3GIGE2
R1400 kept for debug purposes. SYM 8 oF 19
SYSTEM POWER MANAGEMENT
> D PCH_SUSACK_L %2 susack+ (1pU) pswvrMen| 2%7 o, PCH DSWVRMEN
6037 1 I PM_SYSRST_L - AC3C SYS_RESET* DPWROK| AVS - PM_DSW_PWRGD
NO STUFF 57 17 16 I PM_PCH_SYS PWROK - AG2 | sys PWROK (IPD-DeepSx) WAKE*:)AJS - PCIE WAKE_ L Yoo BEECIEIR R1451
LP I 1 ion 1
SLP_S0# Isolatio R1408 17 12 [y PM_PCH_PWROK Y7 | pcn_pwrOK CLKRUN*/GPT032| V5 quuggy PM CLKRUN L ey 1 974 o0 100K
w0 r 1388 _PP3V3_S0 53 aBS acd 3720u
BRRBEBHERS = 172w 17 1 oy PM_PCH_PWROK - APWROK SUS_STAT*/GPIO61 o LPC_PWRDWN L o e
L 2
j 0201, o e s PLT RESET L AG7 | pLrrsT* SUSCLK/GPIO62| AE6 . PM_CLK32K_SUSCLK_R (o100 LI
1Cl42
g.lUFo o s C—BM_RSMRST_L > 20 RsMRST* sLp_s5%/GP10o63| 2P5 g PM SLP S5 L mym s a7 =
$
2 i§§_mm 5 T PCH_SUSWARN_L @Y% | SUSWARN*/SUSPWRDNACK/GPIO30 sup_saxPI6 g PM SLP S4 L mymyosae s a7 s
0201
CRITICAL 37 16 13 (Iy—EM_PWRBTN L - AL7C PWRBTN* (IPU) SLP753*3AT4 - PM_SLP_S3_L OO 13 17 18 37 5
74LVC1G08 = w07 »—SMC_ADAPTER EN 5 A8 | AcpRESENT/GPIO3L SLp_ aspRlS g TP PM SLP AL
soT891 o 2 (IPD-DeepSx) —
2710 15 @um—BM_SLP_S0_L 4&420_1 3713 PM_BATLOW_L AN4 | pATLOW*/GPIOT72 sLP_sus*pAP4 PM_SLP_ L 13 a2 59
\ 08 1 PCH_PM _SLP_SO_L o253 sue_sox SLP_LAN* (AT > TP_PCH_SLP_LAN_L
xe
3[ s TP_PCH_SLP WLAN L o P |sip wran+/Gpro29
NC
SLP_SO0# can be driven high outside of SO CRITICAL
Ul1420 ensures signal will only be high in SO. OMIT TABLE
U0500
HASWELL-ULT
3552
SYM 9 OF 19
55 GO} EDP_BKLT_PWM - B8 | EDP_BKLCTL 2 DDPB_CTRLCLK| B2 - DP_TBTSNKO_DDC_CLK oD 10 2
< C9  gugp— DP_TBTSNKO_DDC_DATA D
6 13 @M EDP_BKLEN %ﬁ (‘%‘%PD‘EPETT%‘%%T)A = = = 18 28
a D9 DP_TBTSNK1_DDC_CLK
Cc6 H DDPC_CTRLCLK 18
w13 ooy EDP_PANEL_PWR o, ©° | EDP VDDEN « nppC_crRroaTa D11 DP _TBTSNK1 DDC DATA "
(IPD=PLTRST#) = — = = <D
27200 —LBT_EN _CIO PWR L g  USlpiroa+/GPIO77 E
MC_RUNTIME IL P4
5715 (y—SMC_RUNTIME _SCI L g  °° | PIROB*/GPIO78 [ DDPB AUXN| S5 DP_TBTSNKO_AUXCH_C_N 25 67
N4 a _
e 13 (my—AUD_IP_PERIPHERAL_DET > PTROC*/GPTO79 g 56 DP TBTSNK1 AUXCH C N
6413 @M_M_L—.._NZ PIRQD*/GPIO80 DDPC_AUXN — g ——==—=2o 080 _ALALLE == D e 25 &7
pppB_auxp| BS DP_TBTSNKO_AUXCH C_P 25 6
@ NC_PCI_PME_L 224 PuE* (1PU) g pDPC_AUXP| 26 gy DP TBTSNK1 AUXCH C P D 10 25 7
[
ODD_PWR_EN_L U7 | gp1os5
s qum—ODD_PWR EN L g U7
25 15 ¢gom—DRP_AUXCH_ISOL_L - 11| GPIO52 ooes_meD| €8 o, DP TBTSNKO HPD ;s
o1 12 oo ENET_LOW_PWR - L3 | gpros4
AUD PWR _EN e RS | cpros1 ppec_upp| A8 DP_TBTSNK1_HPD 1o 2
65 6159 U —— 1
01 AUD_IPHS_SWITCH_EN DETY PN Epp_nPD| 26 o  DP_INT HPD am«
PP3V3_S5 snsie gy g
PP3V3_S0 §218"18°13%5 17 18 27 30 36 36
I R L S e
R1405 1k 2 PM_PWRBTN_L
14 10 W\/ 5% 1/20W MF 201 e
R 10K 1 2 PM_BATLOW_L
R14 52 W\/ 5% 1/20W MF 201 e
10K PCIE_WAKE_L
1455 L W\/Z 5% 1/20W MF 201 e
R 10K 1 2 PM_CLKRUN_L
W\/ 5% 1/20W MF 201 e e
R1460 100K LAAA 2 PM_SLP_S5_L 1337 59
R1461 100K LAAALZ 5% 1720w MF 201 py STp S4 I 1318 25 36 37 59
R1462 100K LAAAL °t 17208 Mr 201 pM gTp S3 T, 1317 18 37 5
R1463 100K LAAAZ 5% 1/2ow MF 201 pM ST,p SO_L 136 37
Q_»l 64 100K 1 2 5% 1/20W MF 201 PM SLP SUS i
W\/ 5% 1/20W MF 201 ez e
R1430 100K 1A 2 EDP_BKLT_ EN 1 s
R1431 100K LAANZ 5% 1720w MF 201 ppp DANEL_PWR 1 e
5t 1/20mmroo201 SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
R1440 100K 1,\/\/\/2 TBT _EN_CIO_PWR L 13 25 27 - T -
R1441 10K 1 p 5% 1/20W MF 201 gvc RUNTIME_SCI_L 5
R1442 100K 1%2 5% 17200 MF 201 Ayp 1p PERIPHERAL_DET _ PCH PM/PCI/GFX
R1443 100K 1 p 0% 1720w MF 201 aAyp 12C INT_L
NN 5517707 TF 20T e Apple Inc <SCH NUM>|D
R1445 100K LAAN 2 ODD_PWR_EN_L 136 PP ] T
R1446 100K 1,,n"2 : i zg: ﬁ; zgi DP_AUXCH ISOL_L 12 S <E4LABEL>
R1447 100K LAAA 22— oor— o —ENET_LOW_PWR 13 6 NOTICE OF PROPRIETARY PROPERTY:
R1448 100K 1/\/\/\/2 O —HF—20T AUD_PWR_EN 13 59 61 65 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1449 100K 1,pA72 AUD_IPHS_SWITCH_EN 15 e THE POSESSOR AGREES TO THE FOLLOWING:
5 T/20W  MF 20T I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 13 OF 76
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CRITICAL
PCIe Port Assignments: OMIT TABLE USB Port Assignments:
PCIE TBT D2R_N<0> F10 [ pprys 10 050 r ussano| A8 USB_EXTA_N
o 25 (»—ECIE_TBT D2R N<0> g | _ 35 68
o _BCIE_TBT D2R P<0> o B10 |pppes o PASIRLTUET | yopopo[ 208 0 USB EXTA P o Ext A (LS/FS/HS)
BGA-TSP
Thunderbolt lane 0 o 2 PCIE_TBT R2D_C_N<0> C23 |pprNs_ Lo SvM 11 OF 19 vspana| 287 B EXTB
PCIE_TBT_ R2D P<0> c22 — — o1 o o0
o 25 @U—ECIE_TBT R2D _C_P<0> . ©?? lpETP5 10 vsmapi] AT7 USB_EXTB D e Ext B (LS/FS/HS)
0 25 PCIE_TBT_ D2R_N<1> F8 | pERN5 L1 ARS8
o 2 @y PCIE_TBT D2R_P<l> B8 | pprps 11 USB2N2 B_BT | o 65
Thunderbolt 1 1 - usB2p2| 2P8 o g USB BT P~~~ s« BT
underbo ane o s PCIE TBT R2D_C_N<1> B23 |pprns 11
o 22 g PCIE_TBT _R2D_C_P<1> o 223 | pETES L1 usB2n3[ ARIO0 o NC_USB_IRN D -
uss2p3| AT10 o g NC USB_IRP D IR
o 2s oy PCIE_TBT D2R_N<2> & 10 | PERNS_ L2
o 2 —BPCIE_TBT D2R P<2> g ©C10 Iperes 12 usB2na| AM15 USB_TPAD_N 36 64 68 Trackpad
AL15
Thunderbolt lane 2 s PCIE TBT R2D C N<2> 521 | prpns_ro USBZP4_M®:E 64 68
<2> c21
o 22 @umPCIE_TBT R2D_C_P<2 * PETPS L2 spans| AML3 TP USB 5N nused
AN13 TP B 5P u
69 25 PCIE_TBT D2R _N<3> E6 | pERNS 13 USB2P5 P USB_5
PCIE_TBT_ D2R_P<3> F6
Thunderbolt 1 3 vomDEe —E<3 - FERPS.L3 usnane| APLL o o NC_USB_CAMERAN N . e
underbo ane o 25 PCIE_TBT_R2D_C_N<3> 822 | prons 13 uss2ps| AN11 o g NC USB_CAMERAP o eserved: Camera
o 25 @E—BCIE_TBT R2D_C_P<3> o221 | pETPS L3
AR13 NC_USB__SDN
USB2N7| " qpup——=o2D _ODN .
69 64 29 PCIE AP D2R N Gl | ppru3 USB2P7L13“M_SDP—“ Reserved: SD (HS)
69 64 29 PCIE_AP_D2R_P F11 | ppre3 af L (IPD)
; % e ; A
AirPort . PCIE AP R2D C N €29 | ppons BE USB3 Port Assignments:
o 2 @umPCIE_AP_R2D C_P @— 220 | peTe3 usB3rNo| 620 USB3_EXTA_D2R_N .
usB3rpo| H20 . USB3_EXTA D2R P Ve RIE
PCIE_FW_D2R! F13
. Eg PgIE FW D2RII\’I S P usB3TNOf €33 B3_EXTA _R2D C_| w6 Ext A (SS)
R d: Firewi - FERPS uss3teo[ B34 g USB3 EXTA R2D C_P mym s e
eserved: FireWire « NC_PCIE_FW_R2D_CN 22 |pema
« NC_PCIE FW_R2D_CP o220 | PETP4 usBarn1| B18 o USB3_EXTB D2R N rmai e o
usB3rp1| F18 o, USB3 EXTB D2R P v o o
B D_D2R G17
PERP B3RP.
SD Card Reader o8 es v ussarp1| 233 g USB3 EXTB R2D C_P mym o o5 o
(& Ethernet if combo) 68 65 31 USB3_SD_R2D_C_N €30 | pETN1/USB3TN2
68 65 31 USB3_SD_R2D_C_P C31 | pETP1/USB3TP2
AJ10 PCH_USB_RBIAS
e BCIR_CAMERA DIR N =25 | PERNZ/USB3RN3 Uzzii;ii;m B PLACE_NEAR=U0500.AJ10:2.54
o 52 PCIE_CAMERA_D2R_P G15 | prrp2/uSBIRPS punce v = . :2.54mm
Camera 6 3 PCIE_CAMERA_R2D_C_N B31 | prrN2/USB3TN3 rsvD| 210, g 356
6 32 PCIE CAMERA R2D C P 231 | pETP2/USB3TP3 rsvp| AMI0 oo 1720w
2201
NC E15 | rsvp ocox*/GpIo40| AL3 XDP_USB_EXTA_OC_L 14 16 35
ch E13 | revp o0C1%/GPTO41] AT XDP_USB_EXTB_OC_L 1416 6 s 1
s _PP1V0O5_SO0SW_PCH_VCCUSB3PLL PCH_PCIE_RCOMP A27 | pcrE RCOMP oc2+*/GpToa2| AH2 XDP_USB_EXTC_OC_L 1016 -
B27 | pcIE_IREF oc3+/Gp1043| AV3 XDP_USB_EXTD OC L 14 16
R1500*
3.01K
1%
1/20W
MF
PLACE_NEAR=U0500.A27:2. 54mm 2 CRITICAL
- sheles OMIT_ TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 7 OF 19
LPC_AD<0> R 51(1) 33 IAAAZ oo LPC_AD R<0> o 2014 | {450 SMBALERT*/GPIOL1 AN2 o  PCH_SMBALERT L "
LPC_AD<1> R15¢ 33 1 2 LPC_AD_R<1> AW12
25 AAVAY S v e e & VTR BN sMBCLK|_2P2 MBUS PCH_CLK 16 15 25 40 56 69
LPC AD<2> R15 33 1 2 LPC_AD_R<2> LAD2 9] AH1 SMBUS PCH DATA
LPC_AD<3> R1543 33 1 A\ 2 5% 17200 MF 20T 1 5a" ap po3> - LAD3 [} SMBDATAL 2" gy SMBUS _PCH_DATA w16 19 25 40 56 69
- 5% 1/20W MF 201 — -
LPC_FRAME L R1544 33 1,p,p2 LPC_FRAME R_L o—2V12d LrrRavE* SMLOALERT*/GPTOG0| 212 g WOL_EN e
5% 1/20W MF 201 g
- & sunocrk ANL g SMI_PCH_O_CLK &
69 a6 @ﬂ_%R—Q._AM SPT_CLX @ SMLODATAK“% 10 69
SPT CSO R L v7 SPITcso*) SML1ALERT# pull-up not provided on this
00 QRS ———( —(TPU) SML1ALERT*/PCHHOT*/GP1073| 2U4 g PCH SMLIALERT L  mym s page, may be wire-ORed into other signals.
TP_SPI_CS1 L ¥4 i = . i .
TP_SPI _CS1 L g 4 SPchlspl‘;r) sML1cLK_GPO75| AU3 SMBUS_SMC_1_S0_SCL, e oy 40 4 4 oa oo s Otherwise, 100k pull-up to 3.3V SUS required
TP_SPI_CS2_L -2 SPT_CS2x sML1DATA/GPIOT4| 23 gy, SMBUS SMC 1 SO SDBrpr 52 37 40 43 44 64 69 75
I3
o 10ggry—SPI_MOSI R =22 | sp1_MosT @
(IPU/IPD)
6 AEM sPT s | (1Pu/1PD) CL_CLK[ 2F2 g g NC CLINK CLK
u@ﬂM SPI_I02 E (IPU/IPD) CL DATA&ﬁM 64
(IPU) -
1ED—SPI_I10<3> o—t "1 sPT 108 5 cL RSTAFY g NC_CLINK RESET L o
PP3V3_SUS 8 11 14 18 46 57 58 59 62 64
PP3V3_SUS 8 11 14 18 46 57 58 59 62 64 EE RN A
. SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
R1580 100K 1,\/\/\/ XDP_USB_EXTA OC_L 14 16 35
R1581 100K 1 a2 v /200 M 20T ¥pp_ySB_EXTB_OC_L e PCH PCIe/USB/LPC/SPI/SMBus
Q_,5-:2)’ 100K LAAAZ :% 128: ﬁ igi XDP_USB_EXTC_OC_L 1 16
R 8 100K 1 2 XDP B_EXTD. L = >
154 NN 55 1770w WF 20T —USB_] —0C e Apple Inc. SCH_NUM D
) R1548 1K 1.ap2 SPI_IO0<2> M <)
R1549 1K LANAZ 5% 17200 MF 201 gp 10<3> . <E4LABEL>
5% 1/20W MF 20T NOTICE OF PROPRIETARY PROPERTY:
R1590 100K 1,\/\/\/ PCH SMBALERT L 1 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
R1591 100K 1 2 5 T1720W MF 20T WOL EN PROPRIETARY PROPERTY OF APPLE INC.
/\/\/\/ 14 64 THE POSESSOR AGREES TO THE FOLLOWING:
5 T/20W  MF 70T I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 121
— II NOT TO REPRODUCE OR COPY IT
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
1 IV ALL RIGHTS RESERVED 14 OF 76
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BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

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

XDP_MLB_RAMCFGO
XDP_MLB_RAMCFG1 ;16 1s
XDP_MLB_RAMCFG2 s 16 15

XDP_MLB_RAMCFG3 ;s 16 1s

PP3V3_S0 8211%15%13 %5 17 18 27 30 36 38
ot B e e
RAMCFG3:H RAMCFG2:H  RAMCFGl:H RAMCFGO : H
R1631* 'R1636 R1635" 'R1611
100K 100K 100K 100K
5% 5% 5% 5%
1/20W 1/20wW 1/20W% 1/20w
MF MF MF MF
2012 2201 2012 2201
GPIO12:
CR: TBT_GO2SX_BIDIR,

requires 100k pull-up to SUS

RR/FR: DPHBMIMUX_SEL_TBT, requires 100k pull-up to TBTLC

18 16 15 13

393% ¢ _PP3V3 SO
i3 a1 if 30 5

CRITICAL
OMIT TABLE

5551 42 38 27

PP1VO05_S0

17 16 11 8 6
61762 59 38

Pl

CED XDP_PCH_GPIO76 *

15D XDP_MLB_RAMCFGO AU2

1CED TBT_GO2SX BIDIR AM7

15 (OUT} TP_MEM VDD_SEL_1V5_1L * AD6
Y1

15CED XDP_LPCPLUS_GPIO "

T3

= D XDP_PCH_GPIO17 -

R1639'
100K

5%
1/20W
201,

24 15 GO} SD_RESET_L - AD5

7 15 (I SMC_WAKE_SCI_L AN5

26 15 CID) TPAD_SPI_INT L AD7

36 15 (OO} TPAD_USB_TIF_EN - AN3

64 59 58 30 15 (OUT} SSD_PWR_EN - AG6
PCH_TBT PCIE_RESET_L - AP1

64 15 COOT} HDD_PWR_EN - AL4

53 16 15 XDP_SD _STATE_CHANGE_L ATS
2415 GOUT} SD_PWR_EN - AK4

25 15 (O} TBT_PWR_EN - AB6

25 18 16 15 GOUT} XDP_JTAG_ISP_TCK U4

Y3

15 T} XDP_JTAG_ISP_TDI >

15

L

JTAG_TBT_TMS P3
Y2

15 (oUT} PCH_HSIO_PWR_EN -

15 (0T} TPAD_SPI_TIF_EN - AT3
Ery_XDP_MLB RAMCFG3  _ aHi
Er> SPIROM USE MLB  _ amd]
> @umCAMERA _PWR EN PCH g AGS|
15 (oUT} FW_PWR_EN - AG3
Ery_XDP_MLB RAMCFGL a3

AM2

15CED XDP_MLB_RAMCFG2 >
15 (OUT} SSD_DEVSLP P2

4

c4

15 (oM} AP_S0IX WAKE_SEL >
SSD_RESET_L L2

»

NO STUFF

R1641 1K 1 2

W

61

jlig

PP3V3_S5 8,11,12,16,17,18,20 29 34 42 57
PP3V3_S3 15 10 15 33 36 40 41 56 62 6
PP3V3_SOSW_SD 3437 39 65
PP3V3 S3 15 19 19 33 36 40 41 56 62 6
PP3V3_S3RSO_CAMERA na
ER3V3_S0 Ll
PP3V3_ TBTLC 17 25 26 27 62 64
TBTLC for CR, SO0 for RR
R1610 100K 1 2 XDP_PCH_GPIO76
W\/ 5 1720W MF 20T
R1614 100K LAAN2 XDP_LPCPLUS_GPIO
R1615 100K LAANAZ 5% 1720w MF 201 ypp pcH GPIOL7
5 1720W MF 20T
SD_ON_MLB
R1616 100K 1_,\/\/\/2 SD_RESET_L
R1617 100K LAANZ 5% 17200 MF 201 gvc wARE_SCI_L
R1618 100K 1 2 5% 17200 MF 201 qppap Spr INT L
R1619 100K IW\/\,Z 5% 1720W MF 201 qppap yUsSB_IF_EN
R1620 100K LAAN2 Z i 23‘” ME zgi SSD_PWR_EN
W MF
R1622 100K LAAAZ HDD_PWR_EN
R1623 100K LAAAZ 5% 1720w MF 201 ypp SDCONN_STATE_CHANGE_L
R1624 100K 1 2 0% 1720w MF 201 gp pyR EN
R1625 100K 1%2 5% 17200 MF 201 qpp pwR_EN
R1626 100K LAANZ 5% 1720w MF 201 ypp gTAG_ISP_TCK
R1627 100K LAAN 2 5% 1720w MF 201 ypp gTAG_ISP_TDI
R1628 100K 1,A\2 5% 17200 MF 201 gpag TBT TMS
R1629 100K 1 p 0% 1/20W MF 201 poy HSTO PWR_EN
R1630 100K 1%2 5% 17200 MF 201 qppap Spr_IF_EN
1720W MF 20T
R1632 100K I{Oﬁufﬁ SPIROM USE_MLB
R1633 100K 1 p 0% 1720W MF 201 caAMERA PWR_EN_PCH
Q.»6‘4 100K 1/\/\/\/2 5% 1/20wWw MF 201 FW PWR EN
W\/ 5 1720W MF 20T
R1637 100K 1 2 SSD_DEVSLP
R1638 100K 1,\A'2 5% T ZZW ME zgi AP_SOIX_ WAKE_SEL
1720W MF
R1640 100K LAAA 2 o EW_PME_L
5 1720W MF
R1652 10K 1 2 LPC_SERIRO
1670 N —ss—T770w wF 201 =
R 100K 1 2 JTAG_ISP_TDO
1691 N —ss—T770w wF 201 = =
R 100K 1 2 BT PWRRST_ L
W\/ 5% 1/20wWw MF 201 - —
R1693 100K LAAA2 ENET_MEDIA_SENSE
R1694 100K LAAN2 5% 1720w MF 201 pop TRO I
R1695 100K 1,An 2 5% 17200 ME 221 LCD_PSR_EN
5 T1720W MF 2

N5

‘4

> o EW_PME_L

PCH_TCO_TIMER_ DISABLE v2

050
HASWELL-ULT
2C+GT2
BGA-TSP

SYM 10 OF 19
BMBUSY*/GPIO76
GPIO8
LAN_PHY_PWR_CTRL/GPIO12

GPIO15 (IPD-RSMRST#)

THRMTRIP*
RCIN*/GPIO82

SERIRQ

CPU/MISC

PCH_OPI_COMP

RSVD
RSVD

GPIO16
GPIOL17
GPI024
GPIO27 (IPD-DeepSx)
GPIO28
GPIO26
GPIO56
GPIO57
GPIO58
GPIO59
GPIO44
GPIO47
GPIO48

GPIO49

GPIO
LPIO

GPIOS50
HSIOPC/GPIO71
GPIO13

GPIO14

GPIO25

GPIO45

GPIO46

GPIO9

GPIO10
DEVSLPO*/GPIO33
SDIO_POWER_EN/GPIO70
DEVSLP1*/GPIO38
DEVSLP2*/GPIO39

SPKR/GPIO81
(IPD-PLTRST#)

GSPIO_CS*/GPIO83
GSPIO0_CLK/GPIO84
GSPIO_ MISO/GPIO85
(IPD)—
GSPIO_MOSI/GPIO86
(IPD-PLTRST#)
GSPI1_CS*/GPIO87
GSPI1_CLK/GPIO88
GSPI1 _MISO/GPIO89
(IPD)—
GSPI_MOSI/GPIO90
UARTO_RXD/GPIO91
UARTO_TXD/GPIO92
UARTO_RTS*/GPIO93

UARTO_CTS*/GPI0O94

UART1_RXD/GPIO0
UART1_TXD/GPIO1
UART1_RST*/GPIO2

UART1_CTS*/GPIO3

I2C0_SDA/GPIO4

I2C0_SCL/GPIOS

I2C1_SDA/GPIO6

I2C1_SCL/GPIO7

SDIO_CLK/GPIO64

SDIO_CMD/GPIO65
SDIO DO/GP;OSS

(IPD-PLTRST#)
SDIO_D1/GPIO67
SDIO_D2/GPIO68

SDIO_D3/GPIO69

38

v4 * TBT_CIO_PLUG_EVENT am e

AW1S PCH_OPI_COMP

67

25

T4 o= LPC_SERIRQ CED 15 37 46 o4

Pull-up/down on chipset support page (depends on TBT controller)
Cactus Ridge: Alias to TBT_CIO_ PLUG_EVENT, requires pull-down.

Redwood Ridge: Alias to TBT_CIO_PLUG:EVENT_L, requires pull-up (SO).

20,
Chms < N
——X NC
|R6 g PCH GSPTO CS L .,
|16 g PCH GSPTO CIK .,
| N6 gu PCH GSPIO MISO .,

L8 * PCH_GSPIO_MOST 15

R7 - TPAD_SPI_CS_L oo 1
LS - TPAD_SPI_CLK oo 1
N7 - TPAD_SPI_MISO am s
K2 * TPAD_SPI_MOST oD 1

J1 - AP_SO0IX WAKE L am s
K3 - HDMITBTMUX_ FLAG_L am s

J2 - JTAG_TISP_TDO am s
G1 AP_RESET_L

36

36

36

36

29

PLACE_NEAR=U0500.AW15:2.54mm

'R1655
49.9

1
1720w
ME

2201

__PLT _RESET_L esu EERERTRT

'‘R1671
100K

5%

1/20w

MF
2201

P
o=

K4 - PCH_UART1_RXD 15

|62 e PCH UARTL TXD .
J3 A PCH_UART1 RTS_L 15
J4 - PCH UART1 _CTS L 15
F2 PCH_I2CO_SDA "

F3 * PCH_T2CO_SCL 15

G4 gu PCH I2C1_SDA .
Fl__ ge PCH I2C1_SCL .

E3 - TBT_POC_RESET L oo >
F4 * BT PWRRST L oD =
D3 o PCH STRP TOPBLK SWP_L -
B4 - ENET_MEDIA_SENSE am =
c3 - LCD_TIRQ L am =
B2 - LCD_PSR_EN oo 5

15 16 46 64

R1616 should also be stuffed if
platform does not use SD card

15 30 58 59 64

15 16 18 25

15 16 18 25

o =

Pull-up on TBT page

Requires connection to SMC via 1K series R

36 30 27 18 17

293¢ 51§ PP3V3 SO
324140 39 5 =

R .
s PCH_GSPIO_CS_L R1660 100K LAAA 2
s PCH_GSPIO_CLK R1661 100K LAAN2 5% 17200 MF 201
s PCH_GSPIO_MISO R1662 100K LAANAZ 5% 1720w MF 201
.» PCH_GSPIO_MOSTI R1663 100K LAAA2 : 123‘” ME zgi
W MF
315 _TPAD_SPI_CS_L R1664 47K 1 2
e 36 15 _-TPAD_SPI_CLK R1665 47K 1\, 5T 1770w WF 201
e 36 1s _TPAD_SPI_MISO R1666 47K LAANAZ 58 1720W MF 201
s 36 15 _TPAD SPI MOSI R1667 47K LAAN2 :% 123‘” L zgi
N - W ME
2015 AP_SOIX WAKE L R1 100K 1 2
o 15 HDMITBTMUX_FLAG_L R1669 100K 1,A\A"2 >* i igw ME zgi
W MF
s _PCH_UART1_RXD R1672 100K 1 2
s _PCH_UART1_TXD R1673 100K 1 o 5% 1/720W MF 201
s PCH_UART1 RTS_L R1674 100K 1 , 5% 1/720W MF 201
s PCH_UART1 CTS_L R1675 100K LAAA2 :% izgw MF zgi
W MF
s PCH_I2CO_SDA R1676 100K 1 2
s PCH_I2CO0_SCL R1677 100K LAAAZ : 123‘” ME zgi
W MF
s PCH_I2C1 SDA R1 100K 1 2
s PCH_I2C1_SCL R1679 100K LAAAZ 58 1/20W MF 201
5 1720W MF 20T

p—
SYNC MASTER=J41 MLE

PCH GPIO/MISC/LPIO

=vmc DATESoL os sord A

<SCH_NUM>| D
d} Apple Inc. m
8 <E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED 15 OF 76
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i - 142 38 27 17 16 15 11 PP1VO05_S0
Extra BPM Testpo:Lnts 514230 27 17 36 33 11 g o PP1VO5_S0 Merged ( CPU/PCH ) Micro2-XDP s1a2 38 2 1736 15 e 8
CRITICAL NOTE: This is not the standard XDP pinout. XDP
. XDP_BPM_L<2> XDP_CONN Use with 921-0133 Adapter Flex to o 6116 « XDP_CPU_TDO R1810 51 1 2
TP1802 = N PLACE_NEAR=U0500.F62:28mm 5% 1/20W MF 201
. XDP BPM L<3> -2 26 J1800 support chipset debug. XDP
"1 Z -
2, TP1803 5 DF40RC-60DP-0.4V vr o1 16 s XDP_CPU_TCK R1813 51 2 1
. XDP_BPM_TL.<4> TP1804 R1830 ~  —  —PLACE NEAR-U0500.E60:28mm _VVV~ 5% 17200 WNF 201J_
— 62 61
« D—XDP_BPM_L<5> Tlm" PETP1805 };’iw Q TDI and TMS are terminated in CPU.
TP-P6 MF-LF
XDP_BPM_L<6> 402
cOD—E = TP1806 0 16 o2
4 3
D AORBRLST o p 1807 R == v cpmia | Tee ool eel | onmuc e o1
- o7 61 s (I OBSFN_A1l -~ o0 — OBSFN_C1 am-
8 7
O O
o ¢ —CEU. CFG<0> OBSDATA_AQ =—0 0 o= OBSDATA_COQ CPU_CFG<8> ams e
= S = =
o o —CPU_CFG<1> OBSDATA_ Al o—t—10 01 o OBSDATA_C1 CPU_CFG<9> amc e
14 13
O O
o o Cy—CRU_CFG<2> OBSDATA_ A2 =1 15 i OBSDATA_C2 CPU_CFG<10> am e«
_ E D ¢ CPU_CFG<11>
o o1 o (—CRU_CFG<3> OBSDATA A3 =00t e OBSDATA_C3 _ ams e
O O
o7 ¢ (I XDP_BPM_L<0> OBSFN_BQ S22 00 2] e OBSFN_DQ CPU_CFG<19> am -
24 23
¢ (m—XDP_BPM_L<1> OBSFN_B1 =240 012 o= OBSFN D1 CPU_CFG<18> an:¢
O O
o ¢ C—CPU, CEFG<4> OBSDATA_BO =230 012 s OBSDATA_DQ CPU_CFG<12> ams o
o« OD—CEU. CFG<5> OBSDATA B1 =——20 012 o OBSDATA_ D1 CPU_CFG<13> am: e
- il 32 31 -
O O
XDP o s C—CRU_CFG<6> OBSDATA_ B2 =210 01> o OBSDATA_D2 CPU_CFG<14> an: e
36| 35 < >
s CPU VCCST PWRGD R1800 1K 1 2 o7 o I CPU_CFG<7> OBSDATA_B3 > 00 —— OBSDATA_D3 CPU_CFG<15 ag- e
LACE_NEAR=U0500.C61:2.54mm 5 1720w MF 20T 38| 00 37
XDP s« XDP_CPU_VCCST PWRGD PWRGD/HOOKOQ - 4 39 o= ITPCLK/HQOQK4
— — — - O O o= NC
1 PM_PWRBTN_L R1802 0 2 oL XDP_CPU_PWRBTN_L HOOK1 - 425 04l gm ITPCLK#/HOOQKS NC
PLACE_NEAR=U5000.J3:2.54mm 5 1720w MF 020 VCC_OBS_AB a4 o0 43 VCC_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
w1713 o PM_PCH_SYS_PWROK R1804 o LAAN 2 < XDP_SYS_PWROK HOQK3 3001 » DBR#/HOQK7? XDP_DBRESET_L o BEact FRRR-15500° %67 : 2. 54mm
5% I7I6W MF-LF 402 59 o o 40 NOTE: XDP DBRESET L pulled-up to 3.3V on PCH Support Page
6 56 40 25 15 gy SMBUS_PCH_DATA SDA 1001l o= TDO XDP_PCH_TDO O e e e
69 56 40 25 15 10 [y SMBUS_PCH_CLK SCL - 5460422 TRSTn XDP_TRST L
6 61 16 12 @UM—XDP_PCH_TCK TCK1 - EL DS LRSS TDT XDP_PCH_TDI OB 12 16 6 0
67 61 16 ¢ Goump—XDP_CPU_TCK TCKO = EL 57 TMS XDP_PCH_TMS OO 12 16 o o0
— il 6 20 59 XDP_PRESENT#
XDP 00 —
o PCH_JTAGX R1835 0 1 2 J or XDP XDP XDP XDP XDP CRITI;?;‘
Biact’ i¥8r=1800 %28 28mm C1804: IR1831 C1800: 64\ 63 1C11801 1C118%6 01840
S S e O = fp® = Ja S
O 2 i/16w O 2 2 QudM_ 2 2hAN_
cenigiih 7| Y gt el 51850847 i i el g
1 A BT Jw XDP_CPU_TDO Vs LR
= J_ = PLACE_NEAR: mm o =
XDP_CPU_PRESENT L - CRITI§§1;
1840

18

16

16

16

PCH XDP Signals

These signals do not connect to XDP connector in this architecture,
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
XDP_MLB_RAMCFGO

only accessible

Nets are listed here to show XDP associations and to make clear

61 59 58 56 52 51 46 45 32 17

42 34 29 28 1
74 6

)5@ ‘]I‘%)ETP1870
1« qum—XDP_USB_EXTA_OC_L — XDP_USB_EXTA_OC_L am o e s
1« o XDP_USB_EXTB_OC_L MAK;BASETRUE = XDP_USB_EXTB_OC_L am e e
1 um—XDP_USB_EXTC_OC_L ’T@ETP1873
\ @p—XDP_USB_EXTD_OC_L > TP1874
—P6
:» Uy XDP_SDCONN_STATE CHANGE L g s XDP_SDCONN_STATE_CHANGEE: 15 16 55
15¢gr>—XDP_MLB_RAMCFGL EETP1876
15¢gr>—XDP_MLB_RAMCFG2 EETP1877
N XDP_MLB_RAMCFG3
D —E= TDPT_;ETP1878
1» o XDP_JTAG_ISP_TCK — XDP_JTAG_ISP_TCK LD o5 16 10 2
1: oy XDP_SSD_PCIE3 SEL L R1881 Y S —
1: oy XDP_SSD_PCIE2 SEL L R1882 1K 1,pap2 e—Tron—mr—o—¢ NOTE: Must not short XDP pins together!
1K
1: uy—XDP_SSD_PCIE] SEL L R1883 LDV S —
1: oy XDP_SSD_PCIEO_SEL L R1884 1K 1 2 SSD_PCIE_SEL_L 20 6
/V\/\/ 5 1720W MF 20T @
15¢gryXDP_LPCPLUS_GPIO —— XDP_LPCPLUS_GPIO CED 5 16 45
s qum—XDP_PCH_GPIO17 ’T%)ETP1886
1:¢@r>XDP_PCH_GPIO76 ]T%)ETP1887
s > XDP_JTAG_ISP_TDI — XDP_JTAG_ISP_TDI BUD 1 6 s

MAKE_BASE=TRUE _
Unused & MLB_RAMCFGx GPIOs have TPs.
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.

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

NOTE :
SSD_PCIEx_SEL_L straps are connected via 1K to common net.
LPCPLUS_GPIO is aliased, do not attempt use during PCH debug.

8 17 15 13 11 8
3 62 60 55 58 57

Q
DMN5LO6VK-7
SOT-563 .

Kot
G|,

5

[ BT e XDP_CPUPCH_TRST_L 4 1z 16 o1 o7
PLACE_NEAR=J1800.53:28mm v - MAKE_BASE=TRUE ™ —
— XDP CPUPCH TRST L 61z 16 61 67
CRITICAL — XDP_CPUPCH_TRST L oz 16 64 60
XDP = ==
%1842 -
DMN5L06VK-7 5
SOT-563
—I- 3
.
CPU JTAG Isolation __%iZJ XDP_CPU_TDI oD
PLACE_NEAR=J1800.55:28mm = -«
PP5V_S0 CRITICAL
PP3V3_S5 XDP
) %1842 N
DMN5L06VK-7 5
N SOT-563
c18451 < R1845 —|-§§
0.1UF —— vee 330K a3 | XDP_CPU_TMS oD < o o
5 cigv 2 ul845 1/20w mm o ]
X5R-CERM
0204 i 220 PP1V05_SUS
s 37 17 (oy—ALL_SYS_PWRGD 2[a Py — XDP_JTAG_CPU_ISOL_L ez e
- NO STUFF
1 5
NCX——N¢ NC2x NC
w612 PCH_JTAGX R1899 1K 2, ap1
GND = PLACE_NEAR=U0500.AE63:28mm 5% 1/20W MF 201
o XDP
0 61 16 12 _XDP_PCH_TDO R1890 51 - 1
== pTACE WEAR=00500-aE6T 28mm — VV\V ST T7z0w M 20T
XDP
= 4 o1 10 12 _XDP_PCH_TDI R1891 51 - N
= == PTACE NEAR=00500-aB6 T 28mm — VV\V st T7z0w M 20T
XDP
0 61 16 12 _XDP_PCH_TMS R1892 51 2a a1
LACE_NEAR=U0500.AD62:28mm 5% 1/20wWw MF 201
NO STUFF
0 61 16 12 _XDP_PCH_TCK R1896 51 - 1
LACE_NEAR=U .AE B mm 5 1720W MF 20T
NO STUFF
¢ 6116 126 XDP_CPUPCH TRST R1897 51 2,,p1
- 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.
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System RTC Power Source & 32kHz / 25MHz Clock Generator

Chipset uses 24MHz crystal,

50 45 46 40 38 37
2
This looks a little ugly to support

With GreenCLK Rev C
pin 5 must receive S5 power (Stuff R2042

7 42 30

new and old parts.

GreenCLK 25MHz Power

18

CAM XTAL Power

31

PP3V3_S5RS3RS0_SYSCLKGEN
Must be powered if any VDDIO is powered.

PP1V2_ CAM XTALPCIEVDD

PP3V42_ G3H

7
s

36 35 3
5 84 63 61

Coin-Cell:
No Coin-Cell:

°_PP3V3_S5

VBAT (30
3.42V G3
Lo

61 62
15 13
25 %28 18 17

O0-ohm & 10uF RC)
Hot (no RC)

Coin-Cell & G3Hot:
Coin-Cell & No G3Hot:
No Coin-Cell:

3.3V S5
No bypass necessary

3.42V G3Hot
3.3V S5

TBT XTAL Power

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

1 65 64 62
36 30 27 18 17 15 13 12 11
53 36 45 44 43 43 a1 40 35

67 16

PCH Reset

6
H
3

' _PP3V3_S0

38 37 27 @ﬂc DELAYED PWRGD

7

58 11 8

2

\AAAAAA \/

-
~ P 3
64 62 27 26 25 15 _PP3V3_TBTLC 2 2 & VBAT and +V3.3A are
> = internally ORed to
1924 1922 1902 © create VDD_RTC_OUT.
1 1 1
Co J1uF = Co J1gF —— (1:(§JF U1900 +V3.3A should be first -
conciy 2 xom cél%;’,j Z N )é(sév SLGINB148CY available ~3.3V power
0201 0201 0201 TQFN to reduce VBAT draw.
CRITICAL
11 lvioE 25M A 32.768k[ 12 PCH_CLK32K_RTCX1
4 CKPLUSiwAIVE=Pererm2an_ 6 -, .
= VIOE_25M B
Cc1905 190 = 14 lvioE_25M C 25m Al % 3 no
i2pF R 5 25M_B| 8 SYSCLK_CLK25M_CAMERA e
2|2 e SYSCLK_CLK25M X2 1 2 o SYSCLK_CLK25M X2 R 4, 3lx2 25M_c| 15 SYSCLK_CLK25M_TBT 2 65
! 4 NO STUFF -t x1 PPVRTC_G3H oz 1s ez e
P 175w by - § .
NP0 crRM ~ CRITICAL ouE R1906 vour, 4 ¢ For SB RTC Power
0201 NCX53— Y1905 M Gnp THRM
NCXZ 9= 25.000MHZ-12PF-20PPM 3720w =\ PaD 1C1910
C1906 Y SM-3.2%2.5MM 961 NE —— 1UF
12PF cene 2 29%y
1]]2 e SYSCLK_CLK25M X1 2 X5R)
ISQ! NOTE: 30 PPM or better required for RTC accuracy
= wpo-c00-CERM
0201 =4
12 NC_RTC CLK32K_RTCX2 — NC_RTC_CLK32K_RTCX2 .
PCH 24MHz Crystal i =
C1915
6 .8PF nglS
1]]2 PCH_CLK24M XTALOUT R 1 2 PCH_CLK24M XTALOUT w
/-5 1pr CRITICAL 1L Pow
2sd - Y1915 ur 'R1916
0201
0201 NCX D@XNC 24.000MHZ-20PPM-6PF %%4
NCX NC
3.20X2.50MM-SM1 1/20wW
Cl916 i b
6 .8PF 2
12 PCH_CLK24M _XTALIN =
11 . oD
+/-0.1PF
e 25V
- CoG
0201
PCH 24MHz Outputs
— LPC_CLK24M_SMC .
R12927 -_— MAKE_BASE=TRUE e
o 1 —LPC_CLK24M_SMC_R LARA 2 LPC_CLK24M_SMC o S
PLACE_NEAR=U0500.AN15:5.1mm 4
I/SZDW
M R1926
o 1 —LPC_CLK24M LPCPLUS R 1,22 2 LPC_CLK24M_LPCPLUS B < o o0
ACE_NEAR=] .AP :5. 1lmm
IPZ%DW
MF
201
PCH PWROK Generation
10 — _PM_PCH_PWROK .
s04s 48 40 38 33 36 33 39 13 PP3V42_G3H | — pM _pcH PWROK o
MAKE. BASE=TRUE oo > v
74 65 64 62 61 BYPASS=U1950:5MM
wennnifff-BR3V3 SO 1C1950
1 100'151UF
s1e R191509< PR p— NO STUFF WF: Do we need this?
0201 2 2
) R19630 1(:){1960
201 2 = 5% 5%
(’51%{ 74LVC2G08GT 1/23;@ ;%ZOW CKPLUS_WAIVE=UNCONNECTED_PINS
8
22y NO STUFF 5 57 17 16 xy_ALL_SYS_PWRGD 1 S0T833 o20dy| 10200 s gurycocoser
201, R10951 U195Q~ PM SO PGOOD , Elpy SOT833 R119K62
1 s U SRU_VR_READY LAAA2 CPUVR_PGOOD_R 2| o NO STUFF 195Q3__ SYS_PWROK_R LAAA2—BM_PCH_SYS_PWROK v, 13 1c 3
MAKE_BASE=TRUE Y R1961* 6 08 5%
51178 CPU_VR_READY 1/2Fuw 4 100K 1/MzFuw
0201 /20w 4 201
—_ : Zl‘élfl‘ CKPLUS_WAIVE=UNCONNECTED_PINS

70 62 53 42 23 22 21 20 19 _PP1V2_ S3
4 PP3V3_SO0 §218918°13%5 17 1027 30 36 36
R I IO K N
1
1 o R1970
C1970_ Voo 330K TPS51916 I(leak) = +/- 1lua,
; Ul970 1/20w Vih(min) = 1.8V
13 37 6 X5R-GERM 74R0P1GOTGE L 561 33uW when driven-low
¢ @ CPU_MEMVTT_PWR_EN_LSVDDQ 2[5y vl MEMVTT PWR_EN ,, 5,
I/ MAKE_BASE=TRUE
Nex_Live ne 5 5 e MEMVTT_PWR_EN gom :- -
GND
=
6159 5856 52 51 46 45 32 1 PP5V_SO0
1;
: R1920
PCH ME Disable Strap 190K
D%F/‘ZDW
01920 201

PP1V5_

7 D SPI_DESCRIPTOR_OVERRIDE_L

Memory VTT Enable Level-Shifter

CPU output is on VDDQ rail

(1.2v),

TPS51916 has 1.8V Vih(min).

DMN5LO6VK-7 u

SPI_DESCRIPTOR_OVERRIDE LS5V

SOT-563 [
=

2

T ]
L1

W_AUDIO_HDA

2]

SPI_DESCRIPTOR_OVERRIDE

«

Q1920 sl
DMN5LO6VK-7

sor-s63 | K

—

Tt

D|6

Kt

2|G

S

PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.

If high, ME is disabled.

This allows for full re-flashing of SPI ROM.

SMC controls strap enable to allow in-field control of strap setting.
Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage.

VCCST (1.05V S0) PWRGD

12 69

PP
$ 13183313 13 5,-ER3V3_SS PP1VO05_S0 o ni s a6 2 se g s s s
- 59 62 64
1
Cc1930:1: CRITICAL 1;<01K931
0.108 —— U1930 v
18% 2 74AUP1G09 Lrzow
X5R-CERM o $0T891
0201 veT 2201
59 37 17 16 _ALL_SYS_ PWRGD 2 n v 4 CPU VCCST PWRGD o e
s 371 15 Ey—BM_SLP_S3 L 1ls
NC ¥—=2Nc o
- B
_—

pr—
SYNC _MASTER=J41 MLB
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. GreenCLK 25MHz Power DDC Pull-Ups
Platform Reset Connections S red by PCH
NO STUFF -2k pull-ups are required by PC
Unbuffered R2040 to indicate active display interface.
. . ,
R2081 64 62 50 a1 40 26 33 15 15 _PP3V3_S3 AN 2 — PP3V3_S5RS3RS0_SYSCLKGEN 1 1 DP++ spec violation, should remove!
1o o —PLT_RESET L 1’\//5\%/\/2 LPCPLUS RESET L gymm « o o 170w ) PP3V3 SSRSIRSO SYSCLKGEN ., % ¥ i 1 & #4355 RR3V3 S0
MIN LINE WID' =0.5 MM
1/20wW 0201 ==
53 R2071 HEN NECKWIBTH=0 12 NO STUFF NO STUFF
201 NO STUFF MAKE_BASE=TRUE 1 1 1 1
0 R2020 R2021 R2022 R2023
IANA 2 PCA9557D_RESET_L gvmy 1 R2041 29K SOk 2 5% SOk
o 4 65 64 62 61 R2041/2 should be stuffed for - 5§' ) 5§
1/20W 3630271817 4§38 ¢ ¢ _PP3V3_ SO 1 2 ) . 1/20W i/20w 1/20W 1/20w
ME 55 56 45 44 43 42 41 30 35 38 GreekCLK A or B depending on S2 rail MF MF MF MF D
0201 1w 201, 2201 201, 2201
M]
. . . . 0201 R2042 should be stuffed for GreenCLK C 2 1:1; _DP_TBTSNKO_DDC_CLK |
¥ PP3V3_S0 Scrub for Layout Optimization 2616 13 DP_TBTSNKO_DDC_DATA |
i Buff 4 R2842 16 1, _DP_TBTSNK1_DDC_CLK
5 DC’lFCC;IAII‘\I/ElgiGOS u ere 3429 20 18 17 16 15 13 11 5 _PP3V3_SH LAAA2 s 1» _DP_TBTSNK1 DDC_DATA
HHBBBRYL - - -
1 SC70-HF R2072 1/52%ow TBTSNK1_DDC is pulled-up just to indicate that
U2071 4 o PLT RST BUF_L 1,\//5\/\/2 SMC_LRESET L oo 5 orzdgl DP port is used. No DDC on this port, AUX-only.
1720w NOTE: Only DDC_DATA is sensed by PCH, so
15 _ ’
102071 3 150209(70 0561 R2088 DDC_CLK pull-ups are unstuffed.
1540 %o 4 LANA 2 BKLT_PLT RST L ooy s
$ k3
2 180 o R r2oge AU Thunderbolt Pull-up/downs
0201 05301 X i X -
1/\/(\’/\/2 CAM PCIE RESET L . Cactus Ridge GO2SX signal pulled-up to SUS rail
J_ ;% 61 62 59 58 57 a6 14 11 5 _PP3V3_SUS
= 1/20wW
0501
R2013*
2181 PCH_TBT PCIE RESET_L — PCH_TBT_PCIE_RES 15 1 27 10K
* ** (ID-HAKE BASE-TRUE = B 25 10 1/2%%1
MF
2012
MAKE_BASE
25 11 15¢pryTBT_GO2SX_ BIDIR — TRUE TBT_GO2SX_BIDIR e N
Cactus Ridge PLUG_EVENT is active-high, always driven (pull-down)
25 1 15 @y—TBT_CIO_PLUG_EVENT — rue TBT_ CIO_PLUG_EVENT NEDC. RERTRS
EEE RN E c
BYPASI}USZ%'?&“EM — Required for unused second TBT port
y ; 25 op—TBT_B_CIO_SEL
COZOI%Q HE b DP_TBTPB_HPD RZPO%EI
18 T TBT B CONFIG2_RC 53
2 > <o 1/28w
X5R‘8’2‘31§‘f N 25 FIG1l BUF MF
NOSTU o TBT B LSRX 2012
L CRITICAL
- 74LVC1G08
2 & _SOT891 R2016* 'R2017 R2018! 'R2019 ['R2014
s 3736 20 10 05 [Ty EM_SLP_S4_L 10K 10K 10K 10K 10K
U203 4 ———@CAMERA PWR_EN 31 5% 5% 5% 5% 5%
1 CAMERA PWR EN PCH 1 08 1/20W 1/20wW 1/20%\1 &/ZOW 1/20wW
[maing e 201, 2201 201, 2201 2201
5 3
NC _—
Power State Debug LEDs = . =
DBGLED TBT Aljiases
(For development only)
PP3V3_S5 R2g94 R2830 MAKE_BASE
2 1 PP3V3 S5 DBGLED . . . LAAAZ 26 18 13 DP_TBTSNKO_DDC_CLK TRUE — DP_TBTSNKO_DDC_CLK oD 12 1
PLACE_SIDE=BOTTOM 5% MINWECKWIDTH 0:25 M 5% 20 10 13T DP_TBTSNKO_DDC_DATA Trug — DP_TBTSNKO_DDC_DATA Yais SERUEY
1/16W VOLTAGE=3.3V 1/20W —_—
MEBIEF Dlz'll?o‘l MAKE_BASE
DP_TBTSNK1_HPD — TRUE DP_TBTSNK1_HPD
25 18 @ — m 13 18 25
DBGLED DBGLED DBGLED DBGLED DBGLED (0D =DP_TBTSNKI ML_C_P<3..0> tepe  DP_TBTSNK1 ML C_P<3..0> mmsus e
R20290 R20291 R20290%{ R20290% R20290% >—=DP_TBTSNK1_ML_C_N<3..0> TRUE DP_TBTSNK1 ML _C_N<3..0> pym: s o
U3 0K K K X 6 25 18 13 DP_TBTSNK1_AUXCH C_P DP_TBTSNK1_AUXCH C_P 130 2
/208 /208 /208 /208 /208 o 23 18 13¢gryDP_TBTSNK1_AUXCH_C_N — TRum DP_TBTSNK1_ AUXCH C_N aD 5 v e
201, 201, 201, 201, 201, 6 1s DP_TBTSNK1_DDC_CLK TRUE DP_TBTSNK1_DDC_CLK 13 18 B
DBGLED_S5 DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_S0 151 DP_TBTSNK1_DDC_DATA —  TRUE DP_TBTSNK1_DDC_DATA 15 e
ingle- TBT impl Ei i DD
DBZGCI)‘EQ% R DBZGCI).EQDI R DBZGCI)‘EQDZ R DBZGCI)‘EQ% R DBZGCI)‘EQD Single-port imp z:;n;:lglz:md};zs not require C Crossbar
D D D D D 5 - —
X GREEN-56MCD-2MA-2 . 65V X GREEN-56MCD-2MA-2 . 65V N GREEN-56MCD-2MA-2 . 65V N GREEN-56MCD-2MA-2 . 65V X GREEN-56MCD-2MA-2 . 65V 25 10 15 @UE—JTAG_ISP_TDO TRUE —. JTAG _ISP_TDO I 15 18 25
4 LTQHIG-SM LTQHIG-SM s LTQHIG-SM 9 LTOHIG-SM s LTQHIG-SM 2510 16 15 (T XDP_JTAG_ISP_TCK — XDP_JTAG_ISP_TCK OOD 13 16 1
= i
© ERRRPeRRRESEOGR M © ERPRPoRRRESRRYTON © ERRRPRRRRESIOGR © ERPRPrRRRES0L3TON © ERRRPpRRRESEOOR 25 15 16 15 (qmy— XDP_JTAG_ISP_TDI = XDP_JTAG_ISP_TDI oD 3 26 10
DBGLED S4 D DBGLED S3 D DBGLED S0I3 D DBGLED SO D 25 15 15 (T JTAG_TBT_TMS — _TRUE JTAG_TBT_TMS OOD 15 10 25
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/TDI as these are provided on XDP page.
02090 1248 02090 2L 02091 e 02091 2L
DMNSLOGVK-7 DMNSLOGVK-7 DMN5LO6VK-7 DMN5LO6VK-7
-56 'Q' -56. |<}' SOT-563 |<}' SOT-563 |<}' 0 .
H H H RAM Configuration Straps
ot ot Yoy s
2[¢ ™ sy sl sfy 2[c " sy s[c™ sy Pull-downs for chip-down RAM systems =
1615 XDP_MLB_RAMCFGO
S4_PWR_EN = = = = 161 XDP_MLB_RAMCFG1
59 58 28
55 37 36 29 18 13 PM_SLP_S4_L 16 15 XDP_MLB_RAMCFG2
7 PM_SLP_S3_L 16 15
=2 ’ RAMCFG3:L | RAMCFG2:L | RAMCFG1:L | RAMCFGO:L
12 Cy—BM_SLP_SO0_L

R2050* R2051* R2052' R2053*
10 10 10K TOK

K K
5% 5% 2% 2%
1/20W 1/20W 1/20W 1/20W
MF MF MF MF
201, 201, 201, 201,

p— ——
= SYNC MASTER=J41 MLE SYNC DATE=02/15/201:’ A
LPDDR3 Alias Support “”%ﬁoject Chipset Support
1 TP_CPU_MEM RESET_ L — TP CPU MEM RESET_ L 1
» _ - Aoble Inc <SCH NuM>|D
18 15 TP_MEM VDD_SEL_1V5_L TP MEM VDD SEL_1V5_1L 18 PP *
OD—=— — — — — — WMARE BASE=TRUE — = = ®
70 21 20 10 15 _PPOV6_S3 MEM VREFDQ A PPOVG S3 MEM VREFDS% A 1519 20 21 70 <E4LABEL>
— =0~ NOTICE OF PROPRIETARY PROPERTY: [FEE ]
70 21 20 19 15 _PPOV6_S3 MEM VREFCA A — MEKPEOXE S3 MEM VREFCA A 18 19 20 21 70 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
- = = SE=TRUE  VOLTAGE=0.6V
THE POSESSOR AGREES TO THE FOLLOWING: PR —
70 23 22 19 18 —————Q——SEW—VW%E—PPOVG S3_MEM VREFDQ B MgKPEOXE S,I:? MEM, VREFED_ - BV 1819 22 23 70 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 20 OF 121
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Page Notes

. . " .
CPU- d PP1V2_S3 10 an a a5 e g
- a S PU-Based Margining Py MEM YREFDO A 1SOL VRef Dividers
_°Z§§333lg§e‘s’r{§§3§é§e Yy this page: FETs for CPU isolation during DAC margining DDRVREF DAC EN RC's to avoid drain glitches CRITICAL Always used, regardless
e R2225 May not be necessary due to C22x0 DDRVREF_DAC of margining option. ‘R2221
- =PPDDR_S3_MEMVREF CRITICAL L% 02225~ 5%
Signal ali - ired by thi - N 02220 1 2 _VREFMRGN_DQ_A_EN_RC Ll BMN5T.06VK-7 1%
lg a alliases equire Y 1s page: DMI:ISLOGVK—7 DDRVREF DAC A4 DDRVREF DAC [T) SOT-563 1l(zow
- =I2C_VREFDACS_SCL S0T-563 = 1720w C2225: g J— R2223 229%
_ = B - R2201 ME ) PLACE_NEAR=02220. 6 : 3mm
—iég_‘ggigg?sg_ggi oD CPU_DIMMA_VREFDQ 100K - 0.1pF o 15 [e L 2 EROVE 53 MEM VREFDO A a0 x
: ;IZC_PCA9557D_SDA ’ = = 17200 CERMOXEY 2 - e PLACE_NEAR=R2221.2:1lmm MIN-NECKWIDTH=0.3 mm
— — 241, 0201 02225 pin 6: e R2222*
BOM options provided by this page: L PLACE_NEAR=02220.6:2.54mm PLACE NEAR=02220.6:2mm 8.21195
— DDRVREF_DAC - Stuffs DAC margining circuit. £ - N C2220_ e 1/20W
CRITICAL L §5%%%uF 201,
N 02260 CPU_MEM VREFDQ B _ISOL T 1%, )
- 2 ¥SR-
o] | DMNSLO6VK-7 DDRVREF_DAC CRITICAL 35700 R2220 .
e R2245 Brymr o | | ummeon ame 250, | | [B2za1
» > CPU_DIMMB_VREFDQ o T8 Ta > VREFMRGN_DO_B_EN_RC « 9 A -
_ 5 DMN5LO6VK-7 1/20W 1/20W
L, F DDRVREF_DAC o DDRVREF_DAC Pl | sor-5e3 W= A
NOTE: CPU DAC output step sizes R2202* Bit C2245: T IT T R212043 2%EACE_NEAR=02260.6: 3mm
: : 0.1UF ) A PPQOV6_S3 MEM VREFDO B . 255
DRI (1.5v) 7.70mv per step o 3 - N e e B s SoE
DDR3L (1.35V) 6.99mV per step CRITICAL ”23“1' CERM-XSR 2 02265 pin 6: 1/%0w _NEAR= 2-2‘4'“2“‘1 NECK =0.2 mm
LPDDR3 (1.2V) ?.2?mV per step . 2220 2 P : 201 R 242
5 Ig(l;’_eri]é.OGVK—7 = PLACE_NEAR=Q2260.6:2.54mm PLACE_NEAR=02260.6: 2mm "
_ = 1C2240 1R
—— 0.022UF 201,
» > CPU_DIMM_VREFCA o T8 7a CPU_MEM VREFCA_A_ISOL - 1%, p
. L, T DDRVREF_DAC CRITICAL ? xsR-cemy R2240
NOTE: CPU has single output for — DDRVREF DAC 0201 5L R2261
VREFCA. Split into two R2265 02225 | MEM_VREFDO_B_RC 137Xz R22
signals for independent DAC 1 2 VREFMRGN CA A EN _RC 0 PMN5L06VK—7 Mo %s;'zow
margining support. When CRITICAL DDRVREF_DAC o DDRVREF_DAC ©L | sor-ses e = ue”
DAC margining VREFCA ensure 2260 R2215* pro C2265 1 ¥ R212063 2291 ACE_NEAR=02220.3:3mn
VREFMRGN_CPU_EN is low o] ] DMNSLO6VK-7 100K 0.1UF o T8 LAAN 2 _PPOV6 _S3 MEM VREFCA A 1102 7
to remove short due to CPU. 1/200 CERMOXEY 2 - I_,,_l” e PLACE_NEAR=R2261.2:1mm MIN-NECKWIDTH=0.3 mm
o TRTa 201, 0201 o R2262*
DAC B d M : . - I_u_I” = PLACE_NEAR=0Q2220.3:2mm 8.2K
-Base argining vty
—— 0.022UF 201,
DAC sets voltage level, PCA9557 & FETs enable outputs CPU_MEM VREFCA B_TISOL —: 1oz,
and disables margining after platform reset. DDRVREF_DAC CRITICAL X5R-CERM R2260
omt R2285 DD;lgPéEF_DAC MEM VREFCA A R 124.9, 1R2281
a1y BR3V3_S3 R2218 . 1A90K, VREFMRGN_ca B_EN_RC w Q2265 . e 8, 2K
) >, PP3V3_S3 VREFMRGN_DAC | DDRVREF_DAC o DDRVREF_DAC O | sor-563 W= ™"
Noxz MIN-NECKWIDTH=0.3 mm R2207! e C2285 1 2 R212083 2%LACE NEAR=02260.3:3mm
NONE VOLTAGE=3-3V " DDRVREF_DAC DDRVREF_DAC 100K 0.1UF o T3 1 2 _PPOV6 _S3 MEM VREFCA B 1 %
C2200: 1C2201 1/20W cERMOKEY 2 - I_,,_l” 1% PLACE_NEAR=R2281.2:1lmm MIN-NECK—WIDTH=0.3 mm
2.2UF 0.1UF MF 0201 1/200 1
o] 10, 202 Fia R2282
CERM 2 2 CERM-XS5R CRITICAL L _ . .
402-LF 0201 DDRVREF_DAC (All 4 R’s) = FLACE NRAR=02260.3:2mm 1/20m
8 — = 1C2280
VDD DDRVREF_DAC L 5 50220F 201,
w0 25 19 36 13 (I¥y—SMBUS_PCH_CLK Sscz. U220 0 vourall VREFMRGN_DOQ_A R2226 4.02K 1 2__VREFMRGN DO_A RDIV R22x6 pin 2: 1%y
MSOP _ . 2 Y5R-CERM
w035 19 15 13¢@Ty—SMBUS_PCH_DATA Asoa X vours|2 VREFMRGN_DQ_B R2246 4.02K 1,55 2 VREFMRGN DO_B_RDIV PLACE_NEAR=02225.1:2.54mm 0z01 R2280
3 56 n W PLACE_NEAR=Q2265.1:2.54mm MEM VREFCA B R . 24.9Z
EINY 0 vourclt VREFMRGN_CA_AB R2266 4.02K 1 2__VREFMRGN CA_A RDIV PLACE_NEAR=02225.4:2.54mm MEM_VREFCA_B_RC 1/ VYV
Addr=0x98 (WR)/0x99 (RD) 10 & vour|s VREFMRGN_MEMVREG | _R2286 4.02x 1, AA.2__VREFMRGN_CA B _RDIV PLACE_NEAR=02265.4:2.54mm lgFfw =
W
GND
3 NOTE: MEMVREG and SPARE share a
DAC output, cannot enable
both at the same time!
L PP3V3_S3 1515 19 33 36 40 41 58 62 64
DDRVREF DAC CRITICAL
CRITICAL C2205: DDRVREF_DAC
DDRVREF DAC ) 0 1ur
C2202: =| DDRVREF_DAC R2200 Tog 2204 DDRVREF_DAC
1 100K 6:3Y 2 =1 U220 —
0.1UF vce CERM-X5R c2
198 T 2201 1208 0201 > Mgé(sfﬁ R2214
CER“;i‘gl} 2 P%A9257 201, c1 VREFMRGN_MEMVREG_BUF 383K DDRREG_FB .
QFN(OD) pols VREFMRGN CPU EN - el o Ca 1/;2}w PLACE_NEAR=R7415.2:1mm
3la0 P17 VREFMRGN_DQ_A_EN 4 201
Addr=0x30(WR)/0x31(RD) ala1 P29 VREFMRGN_DQ_B_EN
5a2 p3| 10 VREFMRGN_CA_A_EN
paf 11 VREFMRGN_CA_B_EN =
ps| 12 VREFMRGN_MEMVREG_EN CRITICAL
69 56 40 25 19 16 10 SMBUS_PCH_CLK iscL p6l 13 VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC
e 56 10 23 13 16 11(gTy SMBUS_PCH_DATA 2|spa p7[ Ly e R2213!
100K
THRM RESET*(15 00 a2 B U2204
PAD GND 1/2134‘1'17" v+ MS\CXSALZSS
RST* on ’‘platform reset’ so that system = ® 2 Al VREFMRGN_SPARE_BUF
watchdog will disable margining. a3 A DDRVREF_DAC
= + v 1
NOTE: Margining will be disabled across all 4 %\42217
soft-resets and sleep/wake cycles. = Pins Bl & B4: 5% 0w
" PCA9557D RESET L CKPLUS_WAIVE=unconnected_pins i
oD DDRVREF_DAC 2
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG YR
2012 SYNC MASTER=JA41 MLB Tmc DATESo e oord A
pRe Chamnel N > c ° > DDR3 VREF MARGINING
PCA9557D Pin: 1 2 3 4 =
TE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider
LPDDR3 (1.2 DDR3L (1. LPDDR3 (1.2 DDR3L (1. No ; i <SCH_NUM>| D
3« V) 3 ( 35V) 3 ( V) 3 ( 35V) DDR3L assumes TPS51916 supply with 19.6k/57.6k divider Apple Inc. SCH_NU
Nominal value 0.600V (DAC: Ox2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) ) <E4LABEL>
Margined target: 0.300V - 0.900V (+/- 300mV) 0.337V - 1.013V (+/- 337.5mV) 0.800V - 1.600V (+/- 400mV) 0.972V - 1.714V (+/- 371mV) NOTICE OF PROPRIETARY PROPERTY:
< >
DAC range: 0.000V - 1.199V (0x00 — 0x5D) 0.000V - 1.354V (0x00 — 0x69) 0.000V — 2.397V (0x00 — OxBA) 0.000V - 2.694V (0x00 — 0xD1) §§E%SEE§§§§%§§£§§3§§‘3§§g¥§§f§§gif,cm BRANCH
VRef current: +73uA - -73uA (- = sourced) +82uA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uA - -25uA (- = sourced) L5 Do MAINTAIN THIS DOCUMENT IN CONFIDENCE 22 OF 121
i . III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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LPDDR3 CHANNEL A (0-31)

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

1C2306 |1C2307
1our

25v
X5R-CERM
0603

T

U2300
LPDDR3-16GB
FBGA
0 63 20 MEM_A_CAA<0> R2 [oa0 (1 QF 2) poo| B? =MEM_A_ DQ<0> -
70 63 24 MEM_A_CAA<1> P2 |ca1 A po1| N9 =MEM_A_DQ<1> o
70 63 24 MEM A_CAA<2> N2 |oa2 Q po2| N10 =MEM_A_DO<2> .
0 65 24 MEM_A_CAA<3> N3 |ca3 g po3| N11 =MEM_A_DQ<3> -
70 63 24 MEM A CAA<4> M3 lcaa =] poa| M8 =MEM_A_DQ<4> o
ooy MEM A CAA<S> g F3leas 3 pos| 2 =MEM_A_DQO<5> -
0 63 20 7 MEM_A_CAA<6> E3 |cae Q po6| M10 =MEM_A_DO<6> o
0 63 24 MEM_A_CAA<7> E2 |ca7 g po7| ML1 =MEM_A_DQ<7> -
62 Oy MEM_A_CAA<8> 5 D2 lcag o) pos| F11 =MEM_A_ DO<8> e
70 63 2 MEM A CAA<9> €2 lcag H Do F10 =MEM_A_DQ<9> o
F9 =MEM_A_DQ<10>
70 24 7 MEM A CKE<0> K3 [ckgo OMIT TABLE DQ10] = —MEM A DO<llo 63
MEM_A_CKE<1> K4 |okp1 — bol1l — &
B 2> e Ja— CRITICAL po12f ELL =MEM_A_DO<12> o
028 7 MEM_A_CLK_P<0> I3 |ex T po13| E10 =MEM_A_DQ<13> -
020 y—MEM_A_CLK_N<0> _g I2 |k ¢ po1a| E? =MEM_A_DQ<14> o
D9 =MEM_A_ DQ<15>
70 24 21 7 MEM A _CS_L<0> L3dog0% DQ15] e = o
MEM A _CS_L<1> La Do16 =MEM_A_DO<16> o
N
702027 (Il A LD LS1> g  ACS] po17| 19 =MEM A DQ<17> &
L8 |pmo po1g| T10 =MEM_A_DO<18> o
G8 [pm1 po19| T1L =MEM_A_DQ<19> -
P8 |pm2 poz20| B8 =MEM A DO<20> o
= D8 |pM3 po21| B9 =MEM_A_DQ<21> -
R10 =MEM_A_DQ<22>
J8 DQ22 e
0 6 20 7 rmy— MEM_A_ODT<0> > opT po23| R1L _MEM A DO<23> -
po2a| €11 =MEM_A_DQ<24> 63
MEM_A_ZQ<0> B3 |z00 po2s| €10 =MEM_A_DQ<25> -
MEM_A_2ZQ<1> B4 [501 po26| €9 =MEM_A_DQ<26> -
c8 =MEM_A_DQ<27>
1 DQ27 63
R232q}c3) po2g| B1L =MEM A DO<28> o
o po29| B10 =MEM A DQ<29> -
1/208 po30| B? =MEM_A_ DQ<30> 63
ot po31| B8 =MEM A DOQ<31> o
— 201 201 Bl DOS1_C| =MEM_A_ DQS_N<1> P
B NCXo73 pos2_c| P11l =MEM_A_DQS_N<2> -
1 NCeX—=H |y pos3_c| P11 e=p—MEM A _DOS_N<3> ~m .
NC X——
Now T2 poso_t| L10 =MEM_A_DQS_P<0> o
Nex—2L | pos1_t| 610 =MEM_A_DQS_P<1> -
NCX—22 | pos2_t| P10 =MEM_A_DQS_P<2> o
No 5 UL2 pos3_t| P10 e=p_ =MEM A_DOS_P<3> ~mm .
Ul3
NC X%———
c4
NCX¥———
Nc*_EL]NC
R3
NCX%——
70 62 53 42 23 22 21 20 19 17 _PP1V2_ S3 _
1C2300 1C2301 |*1C2302 1C2303 1C2304 1C2305
0.1UF ——0.1UF —— 1UF —— 1yF — 1UF —L1uFr —L—1ouF
10% — 10% -1 l0% -1 10% -1 10% -1 10% — 20%
16V 16V 10V 10V 10V 10V 25V
2 XSR-CERM 2 X5R-CERM 2 XSR 2 X5R 2 X5R 2 X5R 2 X5R-CERM
0201 0201 402 402 402 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2_ S3 _
1C2320 1C2321 |r1C2322 1C2323 1C2324
1UF —L 1uF —L1uF —— 10QUF 10UF
10% -1 10% -1 10% -1 20% 20%
10V 10V 10V 25V 25V
2 X5R 2 xs5R 2 X5R 2 X5R-CERM 2 X5R-CERM
402 402 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2_ 83 o =
PLACEMENT TE :
1C2310 [2C2311 [2C2312 PLACEMENT_NO
1U L 1UF 10UF
2 1% I, 1% T 3% 10uF caps are shared between DRAM.
5B 5B $2R3CERM Distribute evenly.
257232221 20 _PP1V8_S3 o N
1C2330 1C2331 |*1C2332 1C2333
1UF —L 1uF —— 10UF 10UF
10% T 10% — 20% 20%
10v 10v
2 X5R 2 xs5R 2 X5R-CERM 2 X5R-CERM
402 402 03 0603

PP1V8_S3

PP1V2_S3

Al0

U3

U4

us

U6
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ulo
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H6

H12

J5

J6

K5

K6

K12

L5

P4

P5

P6

U8

U9

F2

PP1V2_S3

G2

H3

L2

M2

All
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E8

El12

G12

H8

H9

H11
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J10

U2300
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FBGA
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CRITICAL
VDD2
VSSCA|
VDDCA
VSSsQ
VDDQ

B2

BS5

C5

E4

ES5

F5

J12

K2

L6

M5

N4

N5

R4

R5

T2

T3

T4

T5

H2

Cc3

D3

F4

G3

G4

P3

M4

J4

B6

B12

Cc6

D12

E6

F6

Fl2

G6

G9

H10

K10

L9

M6

M12

N6

P12

R6

T6
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K11

L12

N8

N12
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T12
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LPDDR3 CHANNEL A (32-63)

Uu2400 Uu2400
LPDDR3G—16GB LPDDR3-16GB
FBGA FBGA
o e 2 MEM_A_CAB<0> R2 |ao (1 QF 2) pQo| B2 =MEM_A_DQ<32> o 6257 25 22 21 20 _PP1V8_S3 a3 (2 oF 2) B2
0 63 24 MEM_A_CAB<1> P2 |oa1 A po1| N9 =MEM_A_DQ<33> - a4 B B5
70 63 24 MEM_A_CAB<2> N2 |ca2 LIO po2| N10 =MEM_A DQ<34> o A5 8 c5 -
70 6 2 @y MEM_A_CAB<3> e N3 |cas g po3| N11 =MEM_A_DOQ<35> - A6 i B4
0 63 24 MEM_A_CAB<4> M3 |opag 3 Dpoal M8 =MEM_A_DQ<36> - A10 g E5
w0 6 ne MEM_A_CAB<5> F3 leas g 05| M0 g =MEM A DO<37> . U3 | | vop1 % £5
o 65 20 0 MEM A CAB<6> E3 |cag Q Dpo6| M10 =MEM_A_ DQ<38> o u4 N J12
o e 2 MEM_A_CAB<7> E2 |cpy < po7| M11 =MEM_A_DOQ<39> - us N K2
o s 21 MEM_A_CAB<8> D2 |.ag B pos| F11 =MEM_A_ DQ<40> - U6 o L6
70 6 2 Cmy—MEM_A_CAB<9> > 2 lcao K poo| F10 e—e=MEM A DO<4l> S U10 a M5
F9 = N4
. MEM_A_CKRE<2> K3 lokgo OMIT TABLE 221‘; = =$Eﬁ : g :g: ° 70 6253 42 22 22 21 20 19 17 PP1V2_S3 a8 OMIT TABLE “°°| [
@
oo OD—MEM A _CKE<3> .9 X lekel  oprprear, pO12[ E1L gy MEM A DO<32> i 23 CRITICAL R4
o2 MEM_A_CLK_P<1> 33 |ex v po13| EL0 =MEM_A_DQ<45> - s RS
70 24 7 @M_A_C__—LKNW‘—JZCIQC DQ14E9—“M® 3 D6 T2
ot ae MEM A CS L<0> L3 gon DO15! 2: =MEM_A_DQ<47> o s Ez C
om0 MEM A _CS_L<1> = Do16 =MEM_A_DQ<48> o HS
Co-—MEM A CS Iel> o -0 po17| T2 e=e=MEM_A_D0O<49> S e 5
L8 [pmo po1s| T10 =MEM_A_DQ<50> o 2 H2
l S8 |pu1 po19| T11 =MEM_A_DQ<51> o 75 c3
P8 Ipu2 po20| B8 =MEM_A_DO<52> @ Te >3
= D8 Ipy3 p21| RS =MEM_A_DQ<53> o =1/ V°P? w1
78 po22| R10 =MEM_A_DOQ<54> - e =
063 2020 7 (y—MEM_A_ODT<0> g 9 lopr poz3| RLL _MEM A DO<55> . = vsscal o
po24| €11 =MEM_A_DO<56> D - o >
MEM_A_Z0Q<2> B3 1700 pozs| €10 =MEM_A_DOQ<57> - =2 o
MEM_A_Z0<3> B4 |501 poz6| €0 =MEM_A_DOQ<58> - = T
po27| C8 = =VMEM_A_DO<50> oD
R242(2121 pozs| BLL =MEM_A_DQ<60> - zg B6 [
"3 po29| B1O =MEM_A_DO<61> - o B12
/20 po3o| _B? =MEM A DQ<62> o c6
o 031[ B8 g =MEM A DO<63> Smw 706254z 232 51 20 10 7 _PRPLV2_S3 F2 bl
G2 E6
10% HK—— L1l =
R R P R S o B A Dos ness D 53 1| vonea e
— 201 201 Bl DQS1_c| 63 L2 F12
= NC X pos2_c| P11 MEM_A_DQS_N<6> S 63 70 o rr3
= NCX T1 NU DQS370L~M® 63 G9
ng—m sgso_g| E10 _MEM A DOS P<4> . 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 *C\E oo
NC % Ei DQOS1_T| sig =MEM_A DQS_P<5> & T8 vssQ i;o
NCX—— DQSZiTT“M® 763 70 12
NC 222 | DOS3_ T P10 gy =MEM A DOS_P<7> ~wm e G12 M6
NC 223 | = M2
c4 H9 Ne B
NCX—— P12
NoxE2 ]NC H11 v
R3 J9
NCX—— o 6
VDDQ T12
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2_ S3 o T12 =
Jic24oo 1C2401 (1C2402 (:C2403 |:C2404 |1C2405 JiC2406 NTZ
0.1UF ——0.1UF —— 1UF —L 1uF —L 1uF —L 1UuF 1QUF
—I' iev 3 T, 1% T, 8% T, 8% T, i8% T 38 R12
2 XSR-CERM 2 X5R-CERM 2 XSR 2 X5R 2 X5R 2 X5R 2 X5R-CERM Ull
0201 0201 402 402 402 402 0603 EE—
1 o

70 62 53 42 23 22 21 20 19 17 _PP1V2 83

: (122422 JiC2423

=0
=[]
T
N
o
|
=
Q
=[N
T
N
=
|
|
c
o

10UF
10% -1 1l0% — 10% 0%
10V 2 10V 2 10V 2 v
XS5R XS5R XS5R X5R-CERM
402 402 402
70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 o
PLACEMENT TE :
1C2410 [1C2411 [2C2412 CEMENT_NO
1£F — 1£F ZO(QUF A
T . 10uF caps are shared between DRAM. p—— —
10V 10V 25V = =
2 xoR 2 xsR 2 xsr-ceRy Distribute evenly. SYNC MASTER=J41 MLB SYNC DATE=02/06/201
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LPDDR3 CHANNEL B (0-31)

U2500

LPDDR3-16GB
FBGA

70 63 24 MEM_B_CAA<0> R2 |oa0
70 63 20 MEM_B_CAA<1> P2 |ca1
70 63 24 MEM_B_CAA<2> N2 |ca2
70 63 24 MEM_B_CAA<3> N3 |cas
70 63 24 MEM_B_CAA<4> M3 |oag
70 63 20 [T MEM_B_CAA<5> ‘ F3 |cas
70 63 24 7 MEM_B_CAA<6> E3 |cas
70 63 24 MEM_B_CAA<7> B2 |ca7
70 63 24 MEM_B_CAA<8> D2 |cag
70 6 2 Iy MEM_B_CAA<O> C2 |cao
70 24 7 MEM_B_CKE<0> K3 |ckEO
70 2 7 y—MEM_B_CKE<1> K4 |oxm1
70 24 7 MEM B_CLK_P<0> J3 ck T
02 —MEM_B_CLK N<0> g 92k c

70 24 23 7 MEM B_CS_L<0> L3 { s0%
70202 7 y—MEM_B_CS_L<1> . [~ A
L8 |pmo

G8 DM1

P8 [pm2

= D8 DM3

70 6 2 2 7 (rry—MEM_B_ODT<0> . 38 |opr
MEM B_Z0<0> B3 [z00

MEM B_Z0<1> B4 [701

R2500"
243

1%
1/20W

NU

pa—

NC

GD-

EDFA232A1MA-

(1 gF 2)

OMIT TABLE
CRITICAL

DQO;
DO1|
DO2|
DQ3|
DO4;
DQS5|
DQ6|
DQ7,
DO8;
DQ9|
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30;
DQ31]

DQS0_C|
DES1_|
DES2_(|
DOS3_|

DQSO_T|
DQS1_T]|
DQS2_T|
DQS3_T|

=MEM_B_DQ<0>
=MEM_B_DQ<1>
=MEM_B_DQ<2>
=MEM_B_DQ<3>
= =MEM _B_DO<4> &

e =MEM_B_DO<5> oD -
=MEM_B_DQ<6>
=MEM_B_DQ<7>
=MEM_B_DQ<8>
=MEM_B_DQ<9>
=MEM_B_DQ<10>
=MEM_B_DQ<11>
=MEM_B_DQ<12>
=MEM_B_DQ<13>
=MEM_B_DQ<14>
=MEM_B_DQ<15>
=MEM_B_DQ<16>
=MEM_B_DO<17>
=MEM_B_DQ<18>
=MEM_B_DQ<19>
=MEM_B_DQ<20>
=MEM_B_DQ<21>
=MEM_B_DQ<22>
=MEM_B_DQ<23>
=MEM_B_DQ<24>
=MEM_B_DQ<25>
=MEM_B_DQ<26>
=MEM_B_DQ<27>
=MEM_B_DQ<28>
=MEM_B_DQ<29>
=MEM_B_DQ<30>

B8 @=p=MEM_B_DO<31> D -
=MEM_B_DQS_N<0>
=MEM_B_DQS_N<1>
@=p=MEM B_DOS N<2> -~
@=p=MEM B_DOS N<3> —m .
=MEM_B_DQS_P<0>
=MEM_B_DQS_P<1>

=MEM_B_DQS_P<3>

= o ——emp—=MEM_B_DOS_P<2> cpr,
> @mp——MEM_B_DOS P<3> cn «

70 62 53 42 23 22 21 20 19 17 _PP1V2 83

63 62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

63

63

63

70 62 53 42 23 22 21 20 19 17

63

63

63

~

1C2506
10UF

25v
X5R-CERM
0603

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3

Jiczsoo : 1C2502
0.1UF —_— —— 1UF —
1:& o T n
X5R-CERM X5R
0201 402
Jiczszo 1 102522
T 1qF - — 1UF

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

=0
N
5
=
o

c2 57 23 22 21 20 _PP1V8_S3

__:4F:__.
- =0
=[]
T
w
=

PLACEMENT_NOTE:

b

10uF caps are shared between DRAM.
Distribute evenly.
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K12
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U8
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VSSsQ
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K2

L6
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N5

R4

R5

T2

T3

T4

T5

H2

Cc3

D3

F4

G3
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P3

M4

J4

B6

B12
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D12
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F6
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3-16GB
FBGA
o6 2 MEM_B_CAB<0> R2 |ao (1 QF 2) pgol B9 =MEM_B_DQ<32> o 6257 23 22 21 20 _PP1V8_S3 A3
o6 2 MEM_B_CAB<1> P2 |cay A po1| N9 =MEM_B_DQ<33> - a4
o6 2 MEM_B_CAB<2> N2 |can 0 Dpoz| N10 =MEM_B_DQ<34> - a5
o6 2 MEM_B_CAB<3> N3 |cas g po3| N11 =MEM_B_DQ<35> o A6
70 €3 24 MEM B _CAB<4> M3 |caa 3 poa| M8 =MEM B DQ<36> o Al0
o6 2 MEM_B_CAB<5> F3 |cas g Dpos| M9 ¢—o_—MEM_B_DO<37> o - u3
70 63 24 7 MEM_B_CAB<6> E3 lcas Q pos| M10 =MEM B DO<38> o U4
o6 2 MEM_B_CAB<7> E2 |cpy < po7| M11 =MEM_B_DQ<39> o us
o6 2 MEM_B_CAB<8> D2 |cpg A pos| F11 =MEM_B_DQ<40> - U6
70 63 20 Crmy— MEM_B_CAB<9> - €2 |cag B poo| F10 ¢=gp_MEM _B_DO<33> e u10
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o s (o DP_TBTSNKO_ML_C_P<3> C 1|2 DP_TBTSNKO_ML_P<3> ., 5 GpIo_ 14| T3 TBT_GPIO_14 25 — .
0.1UF |1 388 il °%° 1013 COUT— DE_TBTSNK1_HED DPSNK1_HPD__ | epIo 15| V5 TBT_DDC_XBAR_EN_L oD
o s (omy—DP_TBTSNKO_ML_C_N<3> C2827 :||: DP_TBTSNKO_MIL_N<3> ., A
0.1UF I I 38k ck2w °%° R218030% n TBT_A_R2D_C_P<0> G24 | pa_cToO0_TX_P/DP_SRC_O_P| | PB_CIO2_Tx_P/DP_SRC_0_p| R24 _TBT_B_R2D_CP<0> &
2828 1258 7 TBT_A_R2D_C_N<0> E24 | pa_CTOO0_TX N/DP_SRC_0_N PB_CIO2_TX N/DP_SRC_0_N| N24 NC_TBT B_R2D_CN<0> oD <
DP_TBTSNKO_AUXCH Cc_P _C e DP_TBTSNKO_AUXCH_P
7D 0.10F | [ Q5 &g o2or = 201, 2 TBT_A_D2R_P<0> 22 | pa c100 RX_P E E pB_c102_Rx_p| R22 NC TBT B D2RP<0> an«
. - <0> E22 N22 <0>
e 1:¢gry—DP_TBTSNKO_AUXCH_C_N Cc2829 . DP_TBTSNKO_AUXCH N ,, ., 7 2 —IBT_A_D2R_N<0 PA_CIOO_RX N 4 4 PB_CIO2 RX N NC_TBT B_D2RN<0 <+ DN
0.1UF |1 338 ckan °%° = 20 TBT_A_CONFIG1_BUF K1 | pa CONFIG1/CIO_0_LSEO PB_CONFIG1/CIO_2_ LsEo| Pl TBT_B_CONFIG1_BUF . s _TBT_B_DP_PWRDN —
i 20 TBT A CONFIG2 RC G4 | PA_CONFIG2/CTIO_O_LSOE | | PB_CONFIG2/CIO_2_LSOE| H3 TBT_B_CONFIG2 RC 1 20 27 25 _TBT_A_HV_EN
SNK1 AC Coupling ;s _TBT_B_HV_EN
A_R2D_C_P<1> L24 | pa crol TX P/DP_SRC 2 P| | BB CIO3 TX P/DP SRC 2 p| W24 NC_TBT_B_R2D_CP<1>
DP_TBTSNK1_ML_C_P<0> C2830 DP_TBTSNK1_ MIL_P<0> ” _CI03_TX_P/DP_SRC_2__ oo <
e 5m——-———1UF| 108 Lev 020 e 7 A_R2D_C_N<1> J24 | pa_CTO1_TX N/DP_SRC_2 N PB_CIO3_TX N/DP_SRC_2_N| Y24 NC_TBT_B_R2D_CN<1> oD R2888! 1R2887
o 15 cory—DP_TBTSNK1 ML_C_N<0> Cc2831 DP_TBTSNK1_MIL_N<O0> .., " A D2R_P<1> L22 | pa c101 RX P s o PB CIO3 Rx P W22 NC_TBT_ B_D2RP<1> am - 1051%{ %SK
0-1UF >1<g§—c§?f« 020 n A_D2R_N<1> 322 | pa_c1o1 RX_N g g PB_c103 Rx N|_U22 __ NC_TBT_B_D2RN<1> om 1/??{' *}éfow
2 2
© ‘”@——————'DP TBTSNK1 ML_C P<1> C2832 |—T—-—_m% T3 ]32% TBTSNK1_ML_P<1> ;. A_LSTX N2 | pa_rsTX/CIO_1_LSEO PB_LSTX/CIO_3_LsEol L6 NC_TBT_B_LSTX oD -
lUF XOR-CERM _A_LSRX J6 | pA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LsOE| G TBT_B_LSRX am e
e 1 s oy DP_TBTSNK1 _ML_C_N<1> Cc2833 DP_TBTSNK1_ML_N<1> ,, —
0.1UF k%ﬁ_cii‘ﬁ 020 . TBTPA ML_C_P<1> 216 | pa ppsre 1 P ) »B ppsrc_1 p| 220 DP_TBTPB_ML_C_P<1> o> =
<1> B17 B21 <1>
o 1 s my—DB_TBTSNK1_ML_C_P<2> Cc2834 :||: DP_TBTSNK1_ ML_P<2> .. ” TBTPA_ML_C N<1 PA_DPSRC_1_N B PB_DPSRC_1_N DP_TBTPB_ML_C N<1 oD —— e 4 A
0.1UF | [ 128_1oy 020 . TBTPA ML C P<3> 218 | pa ppsrc 3 p m pB_pPSRC_3_p| A22 DP TBTPB ML C P<3> SYNC MASTER=J41 MLB SYNC DATE=02/06/201
<2> <2> <3> B19 B23 <3>
o s DP_TBTSNK1_ML_C_N<2 C2803?U£ e DP TBTSNK1_ML_N<2 o n TBTPA_MIL_C_N<3 PA_DPSRC_3_N 8 PB_DPSRC_3_N DP_TBTPB_ML_C_N<3 oD Thunderbolt Host ( 1 of 2 )
. X5R-CERM
DP_TBTPA_AUXCH_C_P F3 | pa_aux P pB aux p| Dl NC_DP_TBTPB_AUXCH_CP
DP_TBTSNK1 ML P<3> 2 i DP_TBTSNK1_ML_P<3> e e o e < >
e = = — - 0.1UF | | 308 48y, 020T o 1 20 BT DP_TBTPA AUXCH C_N F1l | pa_AUX_N pB_aux_n|_E2 NC_DP_TBTPB_AUXCH CN 6 7 Apple Inc. SCH—NUM D
o 1 s oy DP_TBTSNK1_MIL,_C_N<3> C2837 . zm —oDB_TBTSNK1 ML_N<3> . . 2 rxy—DP_TBTPA_HPD Hl | pa_pPSRC_HPD pB_ppsrc_app| K3 DP_TBTPB_HPD ame <) <E4LABEL>
0.1UF ! xsr-cErM NOTICE OF PROPRIETARY PROPERTY:
TBT_A_HV_EN G2 M1 TBT_B_HV_EN
2 TBT A CIO SEL M3 GPIO*g/fAil-]ViEN/BYI;O 1 GP1271/PB7HV7EN;BYP$ L2 TBT B CIO SEL @25 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
o 10 13¢gry—DP_TBTSNK1 _AUXCH C P C2838 :]|- DP_TBTSNK1_AUXCH_P .. BT A DP PWRDN 5| GETO_10/PA_CIO_SEL/BYP GPIO_L1/PB_CIO_SEL/BYPLL—= BT B DP PWRDN o RS DOSBSSOR ACKEES TO THE FOLLOWING:
2803. BUF $Ok_ LoV 020 e 25 EU——2= A _DE_PWRDN -~ | GPIO_12/PA_DP_PWRDN/BYP2  GPIO_13/PB_DP_PWRDN/BYP2 oD 25 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 28 OF 121
DP_TBTSNK1 AUXCH Cc_ N C ) DP_TBTSNK1_AUXCH N . II NOT TO REPRODUCE OR COPY I%
e ”®——-———|0 Tor | [ 105 1&y 020 o For unused port, pull CONFIGl, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. 111 Noz i?GﬁZEﬁEsﬁvEﬁEHSH IT IN WHOLE OR PART 25 OF 76
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CRITICAL PP1VO0O5 TBTC.IO 27 62 64
61 62 27 PP1VO5_ TBTLC ?2??? mW (Single-Port)
??? mW (Single Port) J10 | ycc1po_oN OMIT_TABLE vceipo | K11 2700 mW (Dual-Port)
250 mW (Dual Port) J12 | yee1po_on Uu2800 vecipo | K15 EDP: 1100 mA
EDP: 1600 mA C290 1C29 1C29 914 | yee1po_ow CACTUSRIDGE4C  ycppg | L1O C2940:1 11 41 9451 1C2905
1 = % = J16 | vccipo_on (SyﬁCZB%F 2) veeipo | D14 1. 02%1; = ¢ — 1.00F — -OUE —— —— 1QUF
CERM 2§ 2 I8 | vec1po_on veeipo | ML 6:3Y 2 2 6 §g 2 Gég 2 —F (%:ﬁl%u‘,lj_st
0 K17 VCC1P0O_ON vCC1P0 M15 0201-1 01-1 01-1 0402-1
T15 | ycc1pPo_oN vceipo | N10
U4 | ycc1po_oN vecipo | N4 i
V7 | vec1po_oN veeipo | P11 -
C290 1 1 W8 | yec1po_oN veeipo | P15
1 = % = 610 | yecipo_pe VCC1Po 212
CERM 2% 2 612 | yec1po om @] vecipo | R14
Gl4 ~ @] VCC1Po
VCC1PO_PE Tio
G16 | yec1po_pE > veeiro
G18 — veeipo | Vi1
VCC1P0_PE Wio PP3V3 TBTLC 1517 25 27 62 64
H19 | ycc1po_PE veeiro ??? mW (Single-Port)
K19 | yec1po_pE 7 250 mW (Dual-Port)
M19 | yee1po_pE Zzzziz 57 EDP: 50 mA
P19
T1io Zzziig*: veeses |77 C%9070 1 11 C2974:1 1C2960
Vis ~ 118 - OFE — £ = - 1-00F— = JQUF
V19 veerrore veesrs_cro N18 Gi{g;{ 2 gK 2 Gi{g;{ 2 2 éﬁé&-xsk
VCC1PO_PE vce3p3_cIo 020528 ) 020528 S5eu-%
Wi: VCC1PO_PE veesps_cro | R18
W.
VeC1PO_PE veesps_pp | HI1L _
c8 vcesps_pp | HL3 -
VCC1PO0_DPAUX H15
HY vCC3P3_DP
VCC1P0_DPAUX H17
vCC3P3_DP
AD1 | ygg vce3p3_ppaux | _H7
K13 | yog
X9 |vss
L12 |yss — PP3V3 S4 TBTAPWR s 27 20 62
L16 | yss veesps_poc | K7 10 mA
L8 |vss
M13 | yss vssee | €22 C2990 1!
M7 | yss vsspg | _C24 1.008 —
M9 | yss vsspe | G4 Gég 2
V12 | ygs vsspE |_C6 020121
N16 | yss vsseE |_C8 a
N8 |yss vsspe | D21 -
P13 lyss vsseE | P23
P17 lyss vsseE | B4
P9 |vss vsspg | _F11
R12 |yss vsseg | _F13
R16 |yss vsseE | _F15
R8 |vss vsspg | _F17
T13 lyss vsseE | _F19
T17 |vss vsseg | _F21
79 | vss vsspg | _F23
Ul2 lyss fa) vsseE |_F>
Ul6 | vss vsspe | _F7
U8 | vss 2 vsseg |_F?
Vo |vss ] vsspE | 620
vsspg | _H21
A2 | ysspE vsspg | _H23
A24 | ysspE vssee | _J18
AAL4 | yssPE vsspg | _J20
AR20 | ysspE vsspg | K21
AR22 | ysspE vsseE | K23
A28 | ysspE vsspg | 020
ABL1 | ysspE vsspE | M21
AB17 | vsspE vsspg | M23
AB7 | vsspE vsspE | _N20
AC10 | ysspE vsspg | P21
AC12 | ysspE vsspg | P23
ACL4 | ysspE vsspE | _R20
AC16 | ysspE vsspE | _T21
AC18 | ysspE vsspg | _T23
AC20 | ysspE vsse | _U18
AC22 | ysspE vsseg | V13
AC4 | ysspE vsspg | V17
AC6 | vsspE vsseE | V21
AC8 | vsspE vsspg | V23
Bl | vsspE vsspg | Y11
B7 | vsspE vssp | Y13
€10 | vsspE vsspg | Y15
C12 | ysspE vsseE | Y17
Cl4 VSSPE VSSPE Y19 O —
16 | yeors veson | Y21 SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
cis v23
T veseE 1= Thunderbolt Host (2 of 2)
Apple Inc. ~SCH_NUM>] D
S <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY :
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE I .
THE POSESSOR AGREES TO THE FOLLOWING:
EDP numbers are from 12/22/2011 email from Haim Lustig (Intel) to Paul Baker (Apple) 1; ;gTW;éNigiﬁoilﬂz;i 3??013’[1;“ conFIpENCE 29 OF 121
Power consumption figures from CR DG v0.57, IBL doc #472455. II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 26 OF 76
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Page Notes Siotore:
Vds (max): -30V
Power aliases required by this page: CRITICAL Vgs(max): +/-12V TBT 1 5V BOOSt Re gulator
- =PPVIN_SW_TBTBST (8-13V Boost Input) 03080 Vgs(th): -1.4V CRITICAL CRITICAL
- =PP15V_TBT_ REG (15V Boost Output) ST8409DB Rds(on): 46mOhm @ 4.5V Vgs 1.3095
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) 6als2 56 50 49 42 1 _PPBUS G3H BGA Id(max): 3.7A @ 70C 6.8UH-4.0A PowERPT13s _ PP15V_TBT 26 62 6
- =PP3V3_TBT FET (3.3V FET Output) 8-13V Input ® e PPVIN S4SW_ TBTBST FET . ) LYY Y L2, TBTBST BOOST a NI K - 1 1
- PP3V3_SO_TBTEWRCTL Changes required = Lo ol e T RS 55 e R R orrdzon| Yout >-1v
- CPPLVOS_TBT PIVOSTBTFET  (1.05V FET Input) for 2s. 12T Ygieags a0t specitiea bere, | C3090 1| C3091: O S R3089 Max Current = 1.0A
- =PP1V05 TBT FET (1.05V FET Output) 1 - a property on another page. UF F f— TBTBST SNS 1 2 =
- P - - R3080 1C3080 © 308 2 ; MIN LINE WIDTH-0.7 T Freq 300KHz
Signal aliases required by this page: 4705195 L _0.1uF X5R-CERM 2 XSnggl;lz'l - - -
— -1 10
- =TBT_CLKREQ_L 1/23;@ N igK - R3091! L 0201
- =TBT_RESET L 201, X5 200K o~ olalo|le IBTBST SNS2 XW%QQS
1 - Ll MIN LINE DTH=0.2 mm
BOM options provided by this page: TBTBST PWREN DIV L 1/200 = VIN —— MINZNECKZWIDTH=0.2 mm M‘RSIIIENSET ‘{D%NS — 1§ PLACE NEAR=C3095.1:2 mm
(NONE) 2012 MIN_NECK_WIDTH=0.2 mm
R39580%1 <R1> 1prest EN_uvro 25 |en/uvLo (SQI;T(‘)I;%L sns1| 6
5% 3
1/200 LT3957 SNS2 1C3095 1C3097
5, R it Hmvee o me | T
T 20% T 20%
TBTBST_PWREN_L MIN_NECK_WIDTH=0.2 mm L 2 %55 _curu 2 xencen
. TBTBST_VC 30
30 M%g‘NL]%g%‘%%B'i‘g 0:5 T e 2 Cc3096 c3098:
. nef |19 o
DMN32QD2LFB4 C3081 1 C3092 1 1C3087 R3093' TBTBST RT 33 |pg S NC TO0UF —— 10UF ——
DFN1006H4-3 47PF 10K 36 595 25V
8T 3% 1% XSR-CERM 2 XSR-CERM 2
XSR-CERM 2 XSR-CERM 2 2 NPQ-COG-CERM 1/23;'! 06 0603
402 0201 TBTBST_SS 32 Iss
31 TBTBST_ FBX
SGND shorted to FB MIN LINE WIDTH=0.2 mm
29 25 34 |sync axDb insid x MIN_NECK_WIDTH=0.2 mm 309 €3099
L ND inside package, 1 1 1 1
= 1 1 NO STUFF C3084 C A
R3092 1C3082 1C3093 R.23994 1C3094 no XW necessary. 1 C3089 R%Q%ﬁ 1QUF - —0.001
13'21{ 2.2UF 3300PF 0 .- 0.33UF SGND GND L T50PF 1% T, 3% ] BN
1/20W 28% 1% 1/20W T % / ~ ! pu—4 Lrien 2 X5R_CERM 2
ue 2 XSR-CERM 2 X7R-CERM ngl‘l'z 2 CERM-XSR <35 afafs142lels 2 29, 102, 3
2 4 402 <
<R2> _GND_TBTBST SGND Rb C3100%g 1
~ TH=0 mm —_—
UVLO(falling) = 1.22 * (Rl + R2) / R2 gégTﬂgEcxmeﬂ 0.25 mm 30 T 398
UVLO(rising) = UVLO(falling) + (2uA * R1) . XSR-CERM 2 XSR-CERM 2
UVLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V (1 + Ra / Rb)
Supervisor & CLKREQ# Isolation 1
202718 9318 838 11 3°_PRP3V3_S0 6| D 3088
BUBLERERS PP3V3_TBTLC 1517 25 26 27 62 60 | BinsLosvK-7 'R3088
-D‘ SOT-563 330K
'R3040 ~| CRITICAL |'R3007 '_|w /20w
10K 3"6"00 100K T1s " G|z Max vgs: 10V 2201
0 1/20W U l}u‘/qzow
DMNSZ% 5 - R SLGAAPO16V R TBTBST_SHDN_DIV |
e T phivil PP1VO5_TBTLC . 2 o: o =
1
R3087 3|p
TBT_EN_LC_PWR C3000 ! 30K 1> 03088
25 .1UF - o DMNSLOGVK 7
~ 108 7 1/20W SOT-56
XSR-CERM 2 5201 i
ozer TBT PCIE RESET L X
2 Sl
151 PCH_TBT PCIE RESET L DLY = 60 ms +/- 20% 1 r
Platform (PCIe) Reset SMC_DELAYED_PWRGD ¢y 17 27 20
TBT_CLKREQ_ISOL_L 25 27 =
2 TET CLKREO L IBT CLKREQ ISOL_L o .
: E_BASE=TRU.
Pull-up provided by SB page.
n n
TBT "POC" Power-up Reset
TBT_EN_LC_ISOL
R3011 = 6 20 26 s _PP3V3 S4 TBTAPWR
589K, TBT_EN_LC_RC3V3
n " .
1 /dow 3.3V TBT "LC" Switch | crrrrcar
201 U3010 VDb Pull-up: R2810 PP3V3_S0 £25485 04 1 10 21 30 36 38
65 64 62 61 59 56 45 44 TPS22924 PP3V3_TBTLC I 00 AR P et
65 ¢4 62 130 % 42 0 PP3V3_SO 2 15 17 25 26 27 62 e 2 lense {J3 Q3 Qreser+p__ TBT_PWR_ON_POC_RST_L .
45 4z ai 40 33 38 35 3 A2 cs! a1 M Current = 2A (85C) e —————— (01040 N
2|Jvin  vour([B1 ax furre ¢ TPS3808 . R3030
£ 3010 TBTPOCRST CT 3 ler oFN  (IP)ls TBTPOCRST MR L 03025 100K
CRITICAL U THRM DMN5LO6VK-7 )
C3010: €2 on . GND PAD SOT-563
1. 0ur - oND Part TPS22924C 1C3031 C3030 "
T2 p Load Switoh 0,0047UF  0.1UF —— TPS3808G25
2 = oa ite - <
020)1(51;‘ 2 © ype ik 2 CERM xskfcégx 2 Vt = 2.33V +/- 2%
R(on) 18.5 mOhm Typ 0402 oz Delay = 27.3ms 309251
@ 2.5v 25.8 mOhm Max 330PF ——
C3011: = L 195 -
1.0UF —— X7R-CERM
20% -1
6.3V 2
X5R -
0201-1 —
R3016 L
N TBT_EN_LC_RC1V05 " " .
n n h
o 1.05V TBT "LC" Switch o gy pg 3, ERLVO5_SO 1.05V TBT "CIO" Switch
462 27 26 25 17 15 _PP3V3_ TBTLC
0201 U3015 64 6 6 25 s R 302990
51423 27 17 30 35 g o PP1VO5_SO TPS22920 PP1V05_TBTLC - 20! 22 PP1V05_TBTCIO 26 62 6t
o162y 58 A2 csp Al Max Current = 4A (85C) R3900% A2 Al Max Current = 4A (85C)
B2 Bl 5% B2 ]VIN VOUT[ Bl
[VIN vou 1/20W p———— ——
£z ] { &l U3015 5, = CRITICAL = U3020 SYNC MASTER=J41 MLD SYNC DATE=02/06/2014
CRITICAL
Part TPS22920 Part TPS22920
c3015: D2 lon TBT_EN_CIO_PWR =N - PPy R — TBT Power Support
GND itch ype oa. witc
@ Type Load Switc e C3020 : = <SCH NUM>|D
a R(on) 6.1 mOhm Typ 03025 12 R(on) 6.1 mOhm Typ Apple Inc. __
@ 1.05V | 10.4 mOhm Max DMNSLOEVK=7 |- @ 1.05v |10.4 mOohm Max N O LADELS
Nocg‘lc‘)Uf‘g 1 = H NOTICE OF PROPRIETARY PROPERTY:
1. OUF f— 2[e Yt s THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
6 3V T * _T_ ;SEPPOSESSOR AGREES TO THE FOLLOWING
oy 2 25 13 @w I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 30 OF 121
020 _-_-_ II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
= n u IV ALL RIGHTS RESERVED 27 OF 76
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3.3V/HV Power MUX

V3P3 must be S4 to support wake
from Thunderbolt device attach.
62 28 27 26 25 _PP3V3 S4 TBTAPWR

13118 PP . .
tIEH T 5 3V3_S55 Nominal Min Max
IV3P3 1100mA 1030mA 1200mA
CRégIZCgT; |, c3zg0: 103281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W minimum) C32201
100UF UF —— L 0.1uF IHVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0. ll.éF f— ™|  SIGNAL MODEL=TBT MUX
20% -1 T $ v
623% 18y X5R-CERM 2 VDD
v-JaNT 2| XSR-CERMCT 2 2 XSK-CERM PP3V3 _S4 TBTAPWR ., 1 » 2 o GND_VOTD=TRUE G561 CRITICAL
cRSEY 528N 603 0201 MIN LIN MM U3220 D
19 ) v3p3ouT 18 VOLTﬂgggxgn%DT 20 MM C32£7B70th C’s) £ CBTL05024
20 [JV3P3 . ,—1| 2 HVQFN24-COMBO
12 <1>
o 2 27 PP1SV_TBT our( MII’E%V3R¥XJ1§4U TBIAPWR ns - ggg : g;§ g(L 0.470F || 308, 4520 . TBT A D2R_C_N<1> 7 |pp- 18_pNa| 15 _TBT_A_CIO_SEL am =
18.9vV Max 1 j iy [1a ] MIN NECK WIDTH=0.20 MM s C3276 1|2 . TBT_A_D2R_C_P<1> 8 |ra+ auxto_mN| 24__DP_AUXCH_ISOL_L o
C3215 1 C3285 1 1C3286 [1C3211 0.470F | | 22820 2% pe_pp| 6 __TBT A_DP_PWRDN am -
CRITICAL .1UF — —— 10UF —— 0.1UF C3230 1|2 . DP_TBTPA_AUXCH N 1 |aux-
-TOE W07 T, 8%y T, % DE_TBTPA_AUXCH_C_N o.1ur | ;0% 6% DP_TBTPA_AUXCH_P 2 TBT_A_D2R1_AUXDD
2 2 &N 2 X5R-CERM 7 ! - | AUX+ (1pU) AUXTO-| 23 TBT A D2R1_AUXDDC N 5
XsR‘gE%‘Z‘ 2 CD321C21§IORGPR X5R-CERM SERM-XSR 3B . DP_TBTPA_AUXCH_C_P Cc3231 1 5 0201 (1PD) AUXIOH 22__TBT A _D2R1_AUXDDC P .,
16 [eNEVY rFauLTz| 4 0.1UF SR-CERM 18 n@%DDCiDAT TBT: RX_1
1 DP_TBTSNKQ_DDC_CLK 5
w5 10 Cx>—S4_PWR_EN 5 |en 1sET_v3P3 8 TBTAPWRSW_ISET_V3P3 o — =D PDC_CLK
= s O TBT A HV EN 11 gy BN 1SET_s0| 10 TBTAPWRSW ISET SO 25 (oUT} TBT_A_CONFIG1l_ BUF 16 |ca_peTouT ca per| 18 TBT A _CONFIG1_RC 28
1 2
s s —BM_SLP_S3_BUF L 17lso 1sET S3 9 TBTAPWRSWTBIII?;:VT psfsv S o DP TBTPA ML C P<l> C30232§UF R . DP TBTPA ML P<l> 1 |,
: H . X5R rem—
GND THRY f . By s DP_TBTPA_ ML_C_N<1> Cc3233 12 ., DP_TBTPA_ML_N<1> 10 |pp- opuros 19 DP_A LSX ML P<l>
12v: see R3210 R3211 R3212 - 27
R B s S : 22.6K 22.6K 36.5K 0.22UF ! $88 8337 14 ppmMro-| 20 DP_A LSX_ MIL_N<1> 2o
T below it 1y v = IBT A LSTX LSTX (IPU) TBT: LSX A R2P/P2R (P/N)
1/200 20w Lgeow 25 gum—IBT_A_LSRX 13 ILSRX (IPD) ) — = (
2 ZRV3P3
< >
— === . DP_TBTPA_HPD 12 17 _TBT_A_HPD .
TBTAPWRSW_ISET SO0 _R s <00} HPDOUT HPD) s
. . GND_THMPAD
TBTHVé;:;-S;l ITRB;;:"IPISV Single-fault protection T
R22 6K 256K requires two R’s per HV N«
1/‘2 1/2‘ ISET_Sx with CD3210.
28"1' ow Single R on ISET V3P3 OK. J_
<RHVS3> <RHVSO> ILIM = 40000 / RISET = C
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,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 ]'_12
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3a
1 2 _PP3V3RHV_S4_ TBTAPWR_F
0603 :ég;ﬁgxglma 0120 MM TBTACONN 1 C
%30210 0 ! ) R3 2 0 1 MIN LI E‘%IDTﬂzo 20 M.M GND_VOID=TRUE
J01UF —— K _VOID=
198 TBTACONN 20 RC 1 12, VOLTAGEEHH 16V (0-18.9V) C32051t
X7R-CERM 2 . MM 0.01UF _—
0402 01 VoL TAGEETEY 30% N
=+ 0.01UF 201 X5R-GERI GND_VOID=TRUE
GND_VOID=TRUE T i8% Both C’s)
Both C’ 2 X7R-CERM Cc32
c32 O s) 0402 TBT Dir DP Dir DP Dir TBT Dir .onm a R2D P<0> 0 22UF Ijmﬁﬂé 7I_TBT_A R2D_C_P<0> e~z n
nas TBT_A_D2R_P<0> |—H1mﬂm—l . TBT A D2R_C_P<0> - - .= .= c3271 1 ¥R 0201 BT A _R2D_C_N<0> ams
TBT_A_D2R_N<0> 0-4JUF | Crrm-xor-1 » TBT_A_D2R_C_N<0> - - MDP-J11 - o TBT_A R2D N<0> Hz eIy
e C3275 1|2 *- - FoRT-TH TBT: TX_O 0.22uF !l £8% §s3Y
0.47UF EEEM )‘(ISR )y GND_VOID=TRUE GND_VOID=TRUE TBT: RX O -
B R3294* 'R3295 ) - H= GND_VOID=TRUE | GND_VOID=TRUE
CRITICAL MIN‘NECK‘WIDTH 0:20 M.M GND_VOID=TRUE 1- 1
i ¥ 514-0818 YOTRSETESY (0-18.9v)  €3206 2 R3270 R3271
1/20W 3920w 2 1 ° T01UF 470K
21611-1* ) Zpéu-(;l " QHOT_PLUG_DETECT GND O 3 19% ?%]2 ow
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE s OCONFIGL ML_LANEOP O 5 X5R-GERM 2 2”24151
| O CONFIG2 ML_LANEON O B
C3278 1 2 13 L 5enp GND O~ <
72 N DP_TBTPA_ML_C_P<3> |—|0 220F 0% 5537 2 DP_ TBTPA_ ML_P<3> St - 10 | oML _LANE3P  yp pang1p O4-> - - DP_A LSX MIL_P<1> ., .,
. X5R i — L
e DP_TBTPA_ MIL_C_N<3> C3279 12 .. DP_TBTPA_ML_N<3> . S - i: OML_LANE3N M1, LANEIN O ;1 - - DP_A LSX_ML_N<1> ,, ,
0.22urF! 3% §337 TBT: Unused 16 O GNp O == TBT: LSX_R2P/P2R (P/N)
1 L | QAUX_CHP MIL_LANE2P O -
R3279 R3278 18 | 5aux_cHN ML_LANE2N O 17
470K 470K 20 | 5pp_pwr RETURN O-—2
1/251%\1 ?%20W GND_VOID=TRUE
201, \ SHIELD PINS ) c32 Both C’'s)
s b i lolo b o ZZUF Ijmﬁéx{ TBT_A_R2D_C_P<1> ~m:
- - . TBT A _R2D_P<1> X L) 2R 0200 BT A _R2D_C_N<1> .
o= o=
= 71 <1>
= - - TBT A _R2D_N<1 0.220F1 1208 5537
A ——
71 2s _TBT_A D2R1_AUXDDC_P - = TBT: TX_1 GND_VOID=TRUE | GND_VOID=TRUE
2120 _TBT_A_D2R1_AUXDDC_N - R3272 1R3273
470K
TBT: RX_1 % om
. _TBT_A_HPD . B
2201
. _TBT_A_CONFIG1_RC 1c3202 DP Source must pull
N TBT A FIG2 R . 0.01UF down HPD input with 1 .
° OO CONFLIGZ RC S 1% greater than or equal 470k R’s for ESD protection
X5R-CERM N
to 100K (DPvl.la). on AC-coupled signals.
R3252'] |'R3251 32941 [1¢3295 [R3241 e =
15}%? 330PF —— —— 330PF %%OOK = Sink HPD range:
1/20W 1/2ow 183 18% i/20w X
R ue, X7R-CERM 2 2 x7R-cERM | ME, High: 2.0 - 5.0V
2 2 0201 0201 2 . - —— —
Low: 0 0.8v SYNC MASTER=J41 MLB SYNC DATE=02/07/2014 A
4 Thunderbolt Connector A
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Part TPS22924C
Type Load Switch
R(on) 18.5 mOhm Typ
@ 2.5v 25.8 mOhm Max
Sense resistor on U3550
sensor page TPS22924 _PP3V3 S5 4y asasagan e 2o e
PP3V3 WLAN _ PRI “ PP3V3_WLAN R Al csp A2 5715630780 62" 60" Ta
ﬂég;ﬁégﬁ;&;géﬁzgjg m ﬂ£§;§§é§;¥§8323833 o [ |Jour  vin([m2
1C3521 v =33V v =33V CRITICAL
OO'IUF Max Current = 2A (85C) oN|.C2 SMC_WIFT PWEN 29 37 39
2 .3V GND
51450335 G551 *oR - )
%Ré[EIOCfL BYPASS=J3501:5mm © — (1:.3050?“0
— 0
SSD-K99 - 2 %grl
FoRT-SMl ATIRPORT .____]
1
o
p : WIFI_EVENT L oD 7 =
Sam e es PCIE_AP R2D N C3531 :]}|: PCIE_AP_R2D C_N am e
o S = 0.1UF | [ 3R cerm 5501
O .= e es PCIE_AP_R2D_P C3530 ¢ Iz PCIE_AP_R2D _C_P am e
C 10% 16V
o= - 0-1UF 17 %sr-cern 0201  peTp CLK100M_AP_N e
ol - PCIE_CLK100M AP P &mu e e
9
o
10 PCIE_AP_D2R P
C $ @ 14 64 69
11 g PCIE_AP_D2R_N s
T - BID ot o0
— Supervisor & CLKREQ# Isolation
13
g 12 f Delay = 130 ms +/- 20%
o5 - PP3V3_S5 o ey e s 9 30 6
e 57 58 59 60 62 64 74
o1 -
17 PP3V3_S4 2 2 o
o3l s 23 36 28 39 59 62 APCLKRQ: ISOL | L 03540
K R3553'] |'R3554 s —— 0;,IUF
oL 1C3532 P 13 540 2 SR xsm
20 ——0.1UF ow 1720w 0201
[e; - 3% 205 ¥e1 SLG4AP041V
21 .3V 2 2
o 2 CERM-XS5R TP krrICAL
— 0201 V3WLAN_VMON 2 |sEnsE
-+ BYPASS=J3501:1.5mm
R30558
¢ AP_RESET CONN_L 1 2 AP_RESET_CONN R L 4 AP_RESET L (rmu:
5%
1/20W
05601 SMC_WIFI_PWR_EN U,
6a AP CLKREQO O I, 7 AP_CLKREQ R L
THRM APCLKRQ: ISOL
'R3555 d 'R3556
100K 0
PCIe Wake Muxing dfaow - Jaom
,201 APCLKRQ:BIDIR |,%501
$ % pp3v3 S5 = R3%57
LR R SEL | OUTPUT = NVYS AP_CLKREQ L cpr .
L PCIE_WAKE L (BO) 1750w
1 1 — p—
15630261 C03.51?Jg . ° H AP_SOIX WAKE L (Bl) 0301
10% vce
> 613%
1/20W CERMoX5R 2 CRITICAL
2201 0201 U3560  sls AP_SOIX WAKE SEL m. NOSTUFF
= NC7SB3157P6XG R3%59
sc70 2 1
VBR-3 s0l3  PCIE WAKE L B 5 VYW
AP_PCIE WAKE L 4y B[l AP SOIX WAKE L oD 17200
v - - - — — — MF
GND 0201
lf
NOSTUFF
< R3560 BLUETOOTH
LAMA 2 29 28 26 33 20 _PP3V3_54
N 2
1/20W

3.3V WLAN Switch

0201

ss 6o USB_BT_ CONN_P

10

ss 6o USB_BT_CONN_N

9

SIGNAL_MODEL=BT_MUX

U3V‘ir)D __2 %(')% NO_XNET_CONNECTION=TRUE
CERM-X5R
UsB3740 0201 Q3510
DFN pp 5| 6 USB BT P aD e DMN32D2LFB4
CRITICAL - DFN1006H4-3
bp pM 2| 7 USB_BT N D o =R
. pP_1f 2y nc .fe
pmM 1| 1 BT WAKE
A 'R3512
st 4 PM_SLP_S4_L I 13 18 36 37 59 ]ﬁ?K
e 1/20W
® SEL I OUTPUT 1%,1
2
L BT _WAKE (1)
H USB_BT (2) L

36 37 39

p—
SYNC MASTER=J41 MLE

=vmc DATE=os ocsord A

Wireless Connector
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OOB Isolation
61 62 1 50 _PP3V3_SOSW_SSD
BYPASS=U3710:5 mm
1C371
04 1UF
~ 14
PLACE_NEAR=J3700.1:3mm }(SISECERM
CRITICAL CRITICAL 1
L37 74LVC1G08 ¢ -
FERR-26-OHM-6A S0T891 2 SMC OOB1 R2D L .
‘6 a . PP3V3 SOSW_SSD_FLT a I <
e ” “NIN LINE WIDT =0. 6 U3Zle A
VobracEs 3y o r o s 5020907 1939 4 8 PP3V3_SO e
C3702 BRBBUBEELSG A
o b r R3710' R3700'
X X5k _CERM 51450449 100K 100K = ¢
0 0201 CRITICAL 5% 1% -
PLACE_NEAR=L PLACE_NEAR=L3700.1:1mm J3700 1/2»04%\1 1/2»04%\1
Gnp_vorp F-RT-SM gnp vorp
1 o o 53 BYPASS=U3711:5 mm
1
215 o132 «| SMC_OOB1_R2D_CONN_L C03'71%u9~__
3 51 .| SMC_OOB1l_D2R_CONN_L 18%
0 O B
2 O — XSR—%]ZEIISI\{L
516 o422 SSD_PCIE _SEL L ooy 16 6 1 CRITICAL
6 o o 49 SSD_DEVSLP am s e - 6 74LVC1G08
362027 10 17 13 §3 82 48 ¢ __PP3V3_S0 715 o428 SMC_PWRFAIL WARN L __ ~m 2 S0T891
B E AN N reRT CONN L s lo olY SSD PWR EN 15 30 58 59 64 >
NC_SSD_MFG_RSVD 9 il —
o 1 PCIE SSD R2D C N<3> C3710 1 2 GND VOID=TRUE - - - 10 8 ° 46 SMC_PWRFAIL_WARN_L Signal has PU on SSD module
oo 0.1UF v XSR-CERM o o PCIE_SSD_R2D_N<3> | [rrugll | J (| 12 o o
o 12 PCIE_SSD R2D C_P<3> 11 1 2 GND VOID=TRUE .« .« PCIE_SSD R2D P<3> | rupl? o o 12 6067
0.1UF vV XSR-CERM 13 =
0 O
o 1 gy PCIE_SSD_R2D_C_N<2> C3712 1]|| 2 oND VOID=TRUE o o PCIE_SSD_R2D_N<2> | [rrugld | 5 | .
0.1UF 16V XOR-CERM 020" ., o PCIE_SSD_R2D_P<2> [ [rrus1s [J 4] 166
& 12 PCIE_SSD_R2D C_P<2> C3713 1|2 cND VOID=TRUE 615 6
0.1UF V X5R-CERM
o 2 m—PCIE_SSD_R2D_C_N<1> C3714 1]| 2 enp voID=TRUE 16 o
0.1UF V. XSR-CERM o oo PCIE_SSD_R2D_N<1> | [rrug18 [ | 12 6 er
o 1 [y PCIE_SSD_R2D_C_P<l> C3715 1|2 SNp vorp-TRUE o o e PCIE_SSD_R2D_P<1> | lrrueld [ 4| .
0.1UF - 20
0 O
12 gy BCIE_SSD_R2D_C_N<0> C3716 1||2 cNp voID=TRUE o o PCIE_SSD_R2D_N<0> | [rrue2l [ & | -
0.1UF 1OV XSR-CERM 0201, . PCIE_SSD_R2D_P<0> | [rrur22 [ ] .
12 gy BCLE_SSD_R2D_C_P<0> C3717 1|| 2 GND VOID=TRUE EEN D
0.1UF 10% 16V X5R-CERM 0201 s SSD CLKREQ CONN L 24 o
25 32
0 O
26 [ o322 PCIE CLK100M SSD N  ermu:ei o
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 o432 PCIE_CLK100M SSD_P am s o
28 o o 29
54 59 . . .
5512 %Teo PCIe polarity inversion and lane reversal
. . 0 O are only permitted on the device side
rvisor LKRE Isolation 56 61 - T > ’
Supervisor & C Q# Isolatio =7 8 g o provided the device PHY supports it.
Delay = ~55ms 58
o0 O 63
PP3V3_SOSW_SSD 0 1 62 6 PP3V42_G3H 17232 37 % 40 46 45 30 3 l
CRITICAL 4 1C3740 =
R3i7401 1§3274 1 VDD f— 00. 1UF .
K K —
00 23 740 B 4 VI Gumstick3 Connector
1/20W 1/20W §5ay-x5
S e SLG4AP016V
2 2
TDFN
SSD_RESET L
SSD_PWR_EN I 15 20 50 59
CLKRE
SSD O L mwm::
'R3742
100K
17
1/20w
MF v
5201
= O —
L SYNC MASTER=J41 MLB SYNC DATE=04/00/2014
SSD Connector
< >
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PP1V8_CAM ;, 3,

L13 902 NOSTUFF - NOSTUFF
1.0UB~1 . BASSMOHM 'R3930 |'KII3F |'R3934
72 32 33 PP1V35 CAM BYPASS=U3900.K13:2.54MM 1 2 P1V35_ CAM SRVLXD_ PHASE ; 100K 100K 100K
MIN IR o=y o £ Foou Woow S Thoow
VOLTAGE=I- 35V 1C3921 1C3922 1C3923 1C3924 1C3912 1 C3913 PLACE_NEAR=U3900.K13:4MM ME ME ME
L3206 1.0UF 0.1UF - 2201 2201 2201
YY) 2 égév 2 (%::5):1321\‘/11 X5R |2 )g(éév (%:m%u‘g XS5R |2 20% 2 %R’ ¢CAM_RAMCFG2 2
—NT_T'B_D_G_PMPIIVSIS DDR CLK N 2 0201-1 0201 0201-1 402 22 PPIVE _CAM CAM_RAMCFG1 3
C: 0.2 0402
T3900 e A FRCE T hs ' ' 'R3920 'R3921 CAM_RAMCEGO »
BCM1 05 LUF = GND_CAM_PVSSD ¢ 100K 100K
CMia/ 00 > 0, " L3I 3 A '‘R3931 [|'R3933 ['R3935
SYM 3 OF 3 G551XOR iy uE 330K 330K 330K
N7 0201 3903 5201 2201 § 25 25 %5
CRITICAL ad L /20w /20w 3720w
J_ N8 {lyrpr AGND 220-OHM-1.4A 581 201 201
= e N > - LYY Y L2 PP1V2_CAM_XTALPCIEVDD 12C_CAM_SMBDBG_CLK .. 2 : :
OMIT TABLE  |[g, PPOV675 CAM VREE, ... veos pEELV2 CAN XTALPCIEVDD v I2C_CAM_SMBDBG_DAT ., L3901
c10 - Ke MIN LINE WIDT! 3931 1.0UH-1.6A-55MOHM
MINWECKWIDTH 0 . =
c7_|)pcIE_GND N4 VOLTAGE=0.675V 1C3927 s PP1V2, CAM 1 2 P1V2_CAM_SRVLXC_PHASE .,
0.1UF . 1008
19%y RU-X5R 1C3970 |1C3971 [1C3972 [1C3973 |1C3974 (1C3975 1C3914 1C3915 PLACE NEAR=U3900.M13:4MM
614 DDR_VDDIO_CK{ G5 2 CERN-XSR 0.1UF 1900PF 04, LUF 1900PF 05, LUF 5L UF UF UF -
w12 | Jemu_avss 020 L3904 8%y & 8%y 18 S 803y S 823y B 2
N5 220-OHM-1.4A 2 CERM-X5R |2 X7R-CERM |2 CERM-X5R |2 X7R-CERM CERM-X5R CERM-X5R [T [T
DDR_VREF_O| — 0201 0201 0201 0201 0201 0201 402 402
5, GND_CAM_PVSS N13 = 1 2 ! . ¢ . PLACE_NEAR=U3900.M13:2.54MM
ee_vopirz| €0 FEL2, CAUPCIE, VDD FLT 1c3932[1c3933 BYPASS=UIB00FE T SN ¢ o BYEATS0O000,TRI00M o o < » GND_cam_pvssq)
P15 | |[SR_PVSSC MIN NECK WIDTH=0.2MM 1.0UF 10UF " BYPASS=U03900.F9:2.54MM BY PRS- 03500 LY 2. 5aMI
Rl Do VOLTAGE=1.2V o 30%
PCIE_PVDD1P2 R %5§V S 6.3
X5R CERM-X5R
PP1V2 _CAM_PCIE PVDD_FLT 0201-1 0402-1
;; _GND_CAM_PVSSD, K15 DDR_AvVDD1P8| J1 MIN LI WI J_ U3900
L12 - MIN NECK _WIDTH 1
VOLTAGE=1.2V = BCM15700
L13 | |sr pvssp MIPI_AvVDD1P8| L7 FBGA
Ei: e | 51%11‘.71%'3'%%1-3 TouM s gy MIPI_CLK_P P7 |urPI_CP CIK SégllTtigL pEBUG 00| B11 TP_CAM_TEST_MODEOQ
PLL_VDD1PE Mo TReE By oA 1 C39 19 3918 (1C3916 [1C39 1 1C3910 C395 1 72 » —MIPI_CLK N R7 IMIPI_CM_CLK TABLE DEBUG_01{ €14 TP CAM TEST MODEL
(=PP3V3_S3RS0_CAMERA)  pypass—u3900.D7:2.54MM 05, 1UF 1 000PF 05, 1UF 1900P 0 1U % OMIT_ pEBUG 02| B4 TP_CAM_TEST MODE2
" oTE_VDDIPI|DL — = A igx_cmm 2 8% xen |2 igﬁ_cmm 2 CERM xsm |2 cé& x5R 7 » o MIPI_DATA_P 28 ure1_peo pEBUG_03| ALS TP_CAM_LV_JTAG_TCK
= 1C3938 0201 0201 0201 0201 72 22 [—MIPI_DATA_N R8 [M1PT_DMO DEBUG_04| E11 TP_CAM_LV_JTAG_TDI
B6 M4 I000PF . . : pEBUG 05| E10 TP_CAM LV_JTAG_TDO
bs sn voo_sese 122 1€3928 P o TSSUIISILZ N,  BIMESURMLL g, e nosEEfurer_oe1 beave_oef 11 TB_CAN_LU_JTAG_TMS
D5 N15 L z77uF 0201 BYPASS£U3'900.L7:2.54m4 BYPASS=03900.D6:2.54MM NG &8 mrpT_pH1 DEBUG 07| F10 TP_CAM LV_JTAG_TRSTN
ES -1 20% = !
137 DEBUG_08| G1}
2 x5R — — NC
2; 21: 188 = XW35M900 e 3 (oy—BCIE_CAMERA_R2D_P B7 |pcTE_RDPO DEBUG_09| G109 c
o 13 GND_CAM _PVSSC 1 2 o 32 my—BCIE_CAMERA R2D N A7 lpCcIE_RDNO DEBUG_10| H1} )0
pos SR_VDD_3P3D | RN RECEVTBTE=0 - Sim pEBUG_11] H19)0~
o 15 VOLTAGE=0V = 69 32 PCIE_CLK100M_CAMERA_C_P BI10 |pCTE REFCLKP DEBUG_12| J10~
s (=PP3V3_S3RS0_CAMERA) o » (my—BCIE_CLK100M CAMERA C N 210|pCIE_REFCLKN pEBUG_13| KL} a
vssc DEBUG_14| K100~
H6 ( M13 P1V2 CAM]:[E}?Y&‘L%% E.HASE n | BLACE NEAR=U3900.M14:2.54MM 6 32 PCIE_CAMERA D2R _C_P A8 |pCIE_TDPO DEBUG_15| L} 52 n PP1V8 CAM
2 BN MINNECK MIDTEZO - 2MM ¢3926 o B CTE CAMERA D2R C N B8 [pcTE_TONO DEBUG_16] LL9 NOSTUFF
m i 7ur »» PRLVE_CAM D T R3936
HO K13 P1V35_CAM SRVLXD PHASE
75 SR_VLXD_O (k14 i TIN TINE WIDTH=0.GMM XW3901 NCYEL|PCIE_TESTP 10(%5
MIN_NECK WIDTH-0.2MM sM NCYEL|PCIE_TESTN 1/20m
J6 - — MF
13| R 14! GprO_0Of R12 CAM RAMCFGO . 201,
37 vDD_1p35A| F14 PP1V35_CAM ,, ., - %%WA’?;%K%‘?'/IDTH‘ PP3V3_S3RSO_CAMERA ,, ., R39 1%( 39 "5 o CLK25M CAM CLKP 213 lyrar » ep10 01| P12 CAM RAMCFG1 o
J: . = 1258 1258 o 3 [y CLK25M_CAM_CLKN A12 |yrar, n GprO_02| P11 CAM RAMCFG2
J vDD_3P3A| 2'3‘1'2 2'3‘{2 GpIO 03| P10 CAM GPIO3
K1 - ~
I2C_CAM SMBDBG_CLK DI15|1ac c G GpTo_ 04/ P9 _TP_CAM PLI, BYPASS
K5 vDD1P2_O| F15 PP1V2_CAM_XTALPCIEVDD 1C3935 [1C3936 1C3937 « L2C_cAM_SMBDBG CLK DI |1zc_cLk Db o4 2
—L_ 0 TuF - 1000PF 0. 1UF o 2 oUT} 12C_CAM SCK O |12c_crLx_sENsOR cpro_osl Mdye NOSTUFF
ij 615 PP1VS CAM v 1 .' v s I2C_CAM _SMBDBG_DAT €15 (12¢_DATA_DBG GP1O_06[ NMnA R3937!
o VBD1PE_O ve ¢ 2 x 2 GER-RR gy I12C_CAM sDA R9 |12c_pATA_SENSOR GPIO 07| N N Too%
1C3941 5%
K9 F6 L e 1/20wW
12 = 2,,2UF PSS P AR S=03500 5mm - 0> UBYPASS=U3900 : STm BYpASS=03900: 5mm NOSTUFF TP_CAM_JTAG_TCK F13 |5rac_TcK uarTcTs| D13 CAM UARTCTS o
- 2 &y 1 R3991 TP_CAM JTAG_TDI E12 |yTAG_TDI uarTRTs| P14 TP_CAM UARTRTS 2
M9 . 402-LF = E L 0 TP_CAM JTAG_TDO F12 |3TaG_TDO
NL £9 C3939 o420 L 2 TP_CAM_JTAG_TMS D12 |srac_TMs UARTRxD| E13_CAM_UARTRXD n =
P5 VDDC L6 p— 1UF BYPASS=U3900.F15:2.54MM 5% "
> v 195 2 TP_CAM_JTAG_TRST L Dllyrac TRST* uarTTXD| E14 TP_CAM_UARTTXD
R = 2 xom = s PP1V8 CAM 0201 5 _CAM JTAG SRST L c11]sTac_srsT*
»—SS 9 PP1V2 CAM BYPASS=U3900.G15:2.54MM TEST our| J12 CAM TEST OUT 5
WIN LINE WIDTH=0.6MN R3990 12 CAMERA_CLKREQ_ L P13{PCIE_CLKREQ* TEST_MoDE[ M10 CAM TEST MODE .
MIN_NECK WIDTH=0.2MM
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SMC Reset "Button", Supervisor & AVREF Supply
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2201 5% 1/20w MF 201
v ,, _MEM_EVENT L R5114 10xNQ ,\S/%Fz‘“
5 »» _CPU_THRMTRIP_3V3 R5117 100K LAAN 2 5% 17200  WF 201
1; 5% 1/20w MF 201
1;(050%(96 4 46 _SMC_ROMBOOT
1
&Zzow 'R5188
2201 1K =
37
1/20w
MF
2201
—
5o 54 37 __SMC_PM_G2_EN R5198 100K LAANA 2
4 1» _SMC_ADAPTER_EN R5185 10K LAANA 2 5% 1/20W MF 201
30 27 _SMC_ THRMTRIP R5186 10K LAANA 2 5% 17200 HF 201
5 1720w MF 20T
4727 1 _SMC_DELAYED PWRGD  R5191 100K 1 40 p 2
5 1720w MF 20T
55 37 _SMC_S4_WAKESRC_E R5190100K 1 2
- - 5% 1/20W MF 201
Module has 3.3K PU o1 4159 3 25 BP3V3 _WLAN
RE;189 NO STUFF |
4 2 WIFI_EVENT_L 10K 1 2
ez /V\/\/ 5% 1/20w MF 201
pe—— ——
SYNC MASTER=J41 MLE SYNC DATE=02/06/201; A
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a1 30 37 _SMC_HS_COMPUTING_ISENSE SMC_HS COMPUTING_ISENSE ;; 5 a1
- . — MARE_BASE=TRUE

a2 390 37 _SMC_PBUS_VSENSE — SMC_PBUS_ VSENSE 37 39 a2
— MARE_BASE=TROE

a1 39 37 _SMC_BMON_ ISENSE — SMC_BMON ISENSE 37 30 4
- . — MAKE_BASE=TROE
41 3 5 _SMC_DCIN_ISENSE — SMC_DCIN ISENSE 2 e a
— MAKE_BASE=-TRUE
a2 39 37 _SMC_DCIN_ VSENSE — SMC DCIN VSENSE 37 39 a2
= = — MAKE_BASE=TRUE
43 39 37 _SMC_BMON_ DISCRETE ISENSEMC BMON DISCRETE ISENSE 37 39 43
= = =  — MAKE_BASE=TRUE =
4z 39 37 _SMC_CPU_ ISENSE — SMC CPU ISENSE 37 39 a2
= — — MAKE_BASE=TRUE
a1 39 37 SMC_OTHER_HI TISENSE — SMC_OTHER HI TISENSE 37 39 a1
— MAKE_BASE=TRUE
43 390 37 _SMC__PANEIL,_TISENSE — SMC_PANEL_TISENSE 37 39 a3
- - — MAKE_BASE=TRUE
w3 5 _SMC_1V2S3_ ISENSE — SMC_1vV2S3_ISENSE 2 9 4
— MAKE_BASE=TRUE
a1 39 37 _SMC_LCDBKLT_ISENSE — SMC_LCDBKLT_ISENSE 37 39 a1
- — — MAKE_BASE=TRUE _
42 39 37 _SMC_P3V3S5_ ISENSE — SMC_P3V3S5_ ISENSE 37 39 a2
— MAKE_BASE=-TRUE
a1 39 37 _SMC_WLAN TSENSE — SMC_WLAN_ ISENSE 37 39 a1
— MAKE_BASE=-TRUE
a1 39 37 _SMC_SSD_ISENSE — SMC_SSD ISENSE 3735 @
— MAKE_BASE=-TRUE
a1 39 37 _SMC_P3V3S0_ISENSE — SMC_P3V3S0_ISENSE 3735 @
— MAKE_BASE=TRUE
a1 30 37 _SMC_CAMERA_TISENSE — SMC_CAMERA_TISENSE 37 39 a1
- . — MAKE_BASE=TRUE
PP3V3_SO0SW_SD oD 15 2« 7 SD alias on page 103 pre—
42 39 37 _SMC_P1VO5S0_VSENSE - SMC _P1V05S0_VSENSE 37 39 a2
- . — MAKE_BASE=TRUE
42 39 37 _SMC__CPUDDR_ISENSE —_ SMC_CPUDDR_ISENSE 37 39 a2
- . — MAKE_BASE=TRUE
42 39 37 _SMC_P1VO5S0_ISENSE - SMC _P1V05S0_ISENSE 17 39 a2
- . — MAKE_BASE=TRUE
4z 39 37 _SMC_CPU_VSENSE —_ SMC_CPU VSENSE 37 39 a2

— MAKE_BASE=TRUE
43 39 37 _SMC__CPUVR_ADJUST ISENSEM§KN{3C CI]’EU’IVRR ADJUST_ISENSE ;5 4
= —=""""T=NARE BASE=TRUE —

45 3 57 SMC_CPU_IMON_ISENSE — SMC_CPU IMON_ISENSE 37 35 43
= = = — MAKE_BASE=-TRUE
64 a1 39 38 37 29 PP3V3 WLAN — PP3V3 WLAN 29 37 38 39 41 64

— MAKE_BASE=TRUE

SMC_SENSOR_PWR_EN 37 39 42 s8

56 42 3 37 _SMC_SENSOR_PWR_E — SMC_SENSOR_PWR_E
MAKE_BASE=TRUE - _— — - -

35 37 20 _SMC_WIFI PWR_EN — SMC_WIFI_PWR_EN 2 37 3
MAKE_BASE=TRUE — = = =
39 37 _TP_SM W _PWR EN -— TP_SMC_S5VSW PWR_EN s
MARE_BASE=TRUE ~ - _— - - - -
R5230
, SMC_PCH_SUSWARN_L 1 2 PCH_SUSWARN_L .
*7 (ED—HAREBASE=TRUE /\/5\%/\/ oD
1/20W
0201
Top-Block Swap
R5231
6065 78
PR3V3 S0 R R A B SHEEE-Rysack L AN\ 2—ECH_SUSACK L am
I/SZUW
MF
0201
R5216
4 62 58 39 30 %6 2 20 PP3V3_S4 + Cm>—SMC_HS_COMP_ALERT_L L 100,
5%
NO U 1/20W
R52TS -
“ PCH_SML1ALERT L 00, |
5%
M R5213
337 20 SMC_WIFI_PWR_EN R5295 10K . 2 | - SMC BMON COMP ALERT L 100, |
W MF
5%
1/20W
w6 429 »» _SMC_SENSOR_PWR_EN _R5294 10K , 2 e R-?golo 0
o o [y EINSTACKSNS ALERT L 1AAA 2 |
5%
1/20W
B Ragua
« [omy—CPUTHMSNS_ALERT L 1 N PR |
pe—— ——
N E, 17200 SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
MF
2533 26 30 39 56 62 an %Sélpgzil 30 Lz —
« (g CPUBMONSNS_ALERT L 1AAA 2 | SMC Project sSu port
s <SCH_NUM>|D
e R'rigolz Apple Inc. =
e TBTMLB ALERT L 1 2 MC_SENSOR_ALERT L 3738 )
= = = = = <E4LABEL>
736 2 SMC_PME_S4_WAKE_L — o IBIMLBSNS ALERT. L 1AAA 2 ¢SMC _SENSOR ALERT L mym
. 3;@ SMC_PME_S4_WAKE_L — 1 SMC_PME_S4 WAKE_L +zom NOTICE OF PROPRIETARY PROPERTY:
R — MARE_BASE=TRU woem 201 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 52 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 39 OF 76
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2

2 $1 s BPR3V3 so
0 39 38

LYNX POINT LP SO SMBus "0

LYNX POINT LP

V0500

(MASTER)

SMBUS PCH CLK

R5300"
1K
5%
1/20W
201,

Connections

1
Ii{KS 301 LCD BACKLIGHT

EZzow U7701
5201 (Write: 0x58 Read:

MAKE_BASE-TRUE

SMBUS PCH DATA

— SMBUS_PCH_CLK
SMBUS_PCH_DATA

MAKE_BASE-TRUE

VRef DACs

02200

(Write: 0x98 Read: 0x99)

"0" SMBus SO0 Connections

Pullups are on eDP

connector page and Internal DP

sMC
gated by EDP_PANEL_PWR
000 - - J8300
us

(MASTER) (See Table)

73 60 40 37 SMBUS SMC 0 SO scL. — SMBUS SMC 0 SO SCL 7
MAKE_DASE~TRUE —

73 60 40 37 SMBUS SMC 0 SO _SDA SMBUS_SMC 0_SO_SDA 3
73

MAKE_BASE-TRUE

TBT

6
19 16 14 SMBUS PCH CLK
25

6
14 SMBUS PCH DATA
25

Margin Control

v2201

(Write: 0x30 Read: 0x31)

02800

(Write: OXFE Read: OXFF)

—— supus ecn cix

—— supus rcu pata

6
19 16 14 SMBUS PCH CLK
25

6
19 16 11 SMBUS PCH DATA
0 25

XDP Connectors

31800

(MASTER)

SMBUS PCH CLK

SMBUS PCH DATA

SMBus G3H Connections

59 50 49 46 38 37 36 35 30 17 BR3V42 G3H
i 1

5 61 62 6

40 60

40 60

SMC

05000

(MASTER)

SMBUS sMC 5 G3 scCL

R5380"
2.0K

5% 5%
1/20W 1/20m

'‘R5381
2.0K

201, 2201 (Write: 0x12 Read:

—— sMBUS sMc 5 G3 scrL

Battery Charger

ISL6259 - U7100

0x13)

MAKE_BASE-TRUE

SMBUS SMC 5 G3 SDA

SMBUS SMC 5 G3 SDA

MAKE_BASE-TRUE

(* = Multiple options)

Internal DP J43 Jal
Samsung LGD |Samsung LGD AUO
Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N Y * Y *
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
DVR - (Write: 0xX4E Read: 0x4F) Y Y Y Y N

Battery Manager - (Write: 0x16 Read: 0x17)

SMBUS SMC 5 G3 SCL

Battery
J6950

(see Table)

SMBUS SMC 5 G3 SDA

PP3V3 SO

SMBus SO Connections

64 62 58 41 36 33 19 18 15 BR3V3 S3

"2" SMBus S3 Connections

SMC

05000

(MASTER)

SMC

U5000

(MASTER)

SMBUS sMc 3 scL

R5390"
2.0K

5%
/20w SMBUS_SMC_3_SCL

4800

Trackpad

(Write: 0x90 Read: 0x91)

201,
SMBUS_SMC_3_ SDA

MAKE_BASE-TRUE

SMBUS sMC 3 spA

MAKE_BASE-TRUE

1 1
R53719< 151?371 LIO Finstack Temp
5% 5% J9500
1/20w 1/20w
ME ME (Write: 0x92 Read 0x93)
2012 2201

SMBUS_SMC_2_S3_SCL

65 61 49 37 SMBUS SMC 2 S3 SCL
73 " uaKe_pASERTRUE

65 61 40 37 SMBUS SMC 2 DA

SMBUS_SMC_2_S3 SDA

73 uaKe_pASE~TRUE

SMBUS SMC 3 sCL

TBT & MLBBOT,

TBI

U5810

D Temp

0%99)

40 as

SMBUS SMC 3 SDA

EMC1414:
(Write: 0x98 Read:

40 as

LYNX POINT LP SO

2 $1 s PR3V3 SO
o 35 38

LYNX POINT LP

V0500

(MASTER)

69 14 SML _PCH 0 CLK

R5310"
8.2K

5%
1/20W
MF

201,

"SMLink 0"

Connections

'R5311
8.2K
5%
1/20w
ME
5201

MAKE_BASE-TRUE

69 14 SML _PCH O DATA

MAKE_BASE-TRUE

SMC SO0 "1" SMBus Connections

LYNX POINT LP SO

LYNX POINT LP
V0500

(Write: 0x88 Read: 0x89)

SMBUS SMC 1 S0 SCL

"SMLink 1" Connections

SMBUS SMC 1 S0 SDA

SMLink 1 is slave port to

access PCH

36 30 27 10 13 $3 3 §2 € o ER3W3 S0
R * 'R5361
SMC 5360 CPU Temp, Inlet, DDR, BMON THR
2.0K 2.0K 3
5%
U5000 1/20w 1/20w EMC1704-02: U5800
MF MF
(MASTER) 201, 2201 (Write: 0x98 Read: 0x99)
40 37 32 13 SMBUS SMC 1 S0 scL —  SMBUS sMC 1 S0 scL 14 32 37 40 43 4a
69 64 44 43 yaxe asE~TRUE — 69 73
4o 37 32 13 SuBUS sMc 1 so soa o —  susus suc 1 so spa 1o 32 37 a0 43 4

3 WAKE_BASE~TRUE

Chipset current

PAC1921: U5620

(Write: 0x30 Read: 0x31)

— SMBUS SMC 1 S0 SCL

SMBUS SMC 1 SO SDA

ALS
J4002
(Write: 0x72 Read 0x73)

— SMBUS_SMC_1 S0_SCL

SMBUS_SMC_1_S0_SDA

p—
SYNC MASTER=J41 MLE

=vmc DATE=os ocsord A

SMBus Connections

Apple Inc.
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ICOR : COMPUTING High Side Current Sense
& IM3C :DDR 1V2 Current Sense (LPDDR + CPUDDR)
EDP current :12a
MAX VAiff : 24 mv weanny 8 2’% zi §; PP3V3_S0 EDP Current : 7.57A
GAIN : 100% MAX VAiff :  15.14 mv_ 43 41 PP3V3_S4SW_SNS
CPU_HS_ISNS:YES GAIN : 200%
CPU_HS_ISNS:YES 1C5450 SENSE R : R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM ISNS:YES
- - == 0.1uF CPU_HS_ISNS:YES DRAM_ISNS:YES o 1C5460
T % =U5000.E2: 111 —
% $ PPBUS_S5 HS_COMPUTING_ISNS U5450 2 830 en FLACE_NERR=0 F2siimn — == 0. 10F DRAM_ISNS:YES
CRITICAL INA214 oz 1:515§35K5 U5460 2 Sy ier PLACE_NEAR=U5000.A5:11mm
R5450 % 5ln- T 8C70" our |6 | ISNS HS GOMPUTING IOUT 1A WA MC_HS COMPUTING ISENSE - INA210 0201 R5465
0.00% CRITICAL ]/20 PLACE_NEAR=U5000.E2:11lmm 74 53 ISNS_1V2 S3 N 5|IN- sc70  out |6 ISNS_1V2 TIOUT 1/\'/\/\/2 SMC_1V2S3 TISENSE oD 37 30
w OD—=258 e 2=
1u N+ vy REFFL—¢ R5451! e 1 C5455 CPU_HS_ISNS:YES CRITICAL i PLACE_NEAR=U5000.A5:11mm D
N (100v/v) 20K — 0.22ur 7 5 g LSNS_1v2_S3 P 4l reF| 1 R5461* e 1 C5465 DRAM_ISNS:YES
APN: 10750137 GND 5% 2% (200V/V) 201 0.220F =
ss 5o PPBUS G3H e 17200 PLACEMENT_NOTES : 2 i 205195 N
2% E% gl N 201, —1 N 0201 GND 1/20W PLACEMENT_NOTES : 2 2
Place close to SMC GND_SMC_AVSS 47 3 a1 42 s o P N e — o301
(For R and C) Place close to SMC GND_SMC_AVSS 5, 55 a1 a2 45
J_ (For R and C) = —
IOOR : OTHER High Side Current Sense =
EDP Current :10.75A =
MAX Vdiff : 53.75 mv
GAIN = 0% IAPC :AirPort Current Sense
62 58 43 a2 a1 _PP3V3 S4SW SNS
PLACE_NEAR=R5430: 5mm OTHER_HS_ISNS:YES EDP Current : 1.00A
OTHER_HS_ISNS:YES o 1.Cc5430 MAX VAiff : 25 mv _—
0.1UF . K
. T s e o YES CRIN 100X e s 441 _PR3V3 S4SW SNS
2 & _NEAR= Ad:1imm
IIJI\? A423I’L g Eor R R5433
4.53K PLACE_NEAR=R5470 : 5mm AIRPORT_ISNS:YES
5 |1n- 6 HS_OTHER IQUT 1 2 SMC_QTHER HI_ISENSE - —
mw S¢70  our — — %Y = oD > > AIRPORT ISNS:YES o 1C5470
CRITICAL 1 N 1/ow PLACE_NEAR=U5000.A4:11mm PP3V3 WLAN - T p— 00‘1UF PLACE_NEAR=U5000.C1:1lmm
s
cvn ™ (sovsvy FEF R5432 20 15433 o1 3038 7 2 2 v AIRPORT ISNS:YES
0612-SHORT , 20K 22 U5470 Go0r R5475
oo o 0;22UF CRITICAL,|, INA214 4.53K
> BBBUS_G3H . 120 2§ OTHER HS_ISNS:YES R5470 5lin- T sC70 our |6 ISNS_PSYWLAN IOUT 1ARA2 SMC_WLAN_ISENSE o >
201, PLACEMENT NOTES : - 0.025
TR 2 CRITICAL 1% AIRPORT ISNS:YES
GND_sMC_avss 1% 120w —
Place close to SMC - - MTL NV oovsvy REE 1 R5471* 14 1 C5475
£ (For R and C) 0612 ( ) 20K —— 95;22UF pLACE NEAR=U5000.C1:1lmm
= 10450024 GND 5% 208,
1/200 PLACEMENT_NOTES : 2 gin
IROC : 3.3V SO0 FET Current Sense » N B e e | C
Place close to SMC GND_SMC_AVSS 5, 15 41 42 15
EDP Current :1.02A (For R and C)
MAX Vdiff : 3.06 mv
GAIN : 1000x 62 50 43 a2 1 _PP3V3_S4SW_SNS =
PLACE_NEAR=R5440: 5mm 3Vv3S0 ISNS:YES
3V3S0_ISNS:YES - 1C5440
sueenk PPV SO T == 9 1UF PLACE_NEAR=US000.B1:11mm ISDC : SSD Current Sense
B EE— -3V .
LR U5440 2 §§‘E‘f”(51‘ 3V3%%ZI455NS :YES EDP Current : 3.00A
0612 SHORT 2l 4 INA212 4.53K MAX VAiff : 15 mv
= 2o ISNS_P3V3_SO0_N 5|IN- sc70 out L& ISNS_P3y3 SO0_IOUT 1/\/\/\/2 o SMC_ P3V3S0_ISENSE o 37 39 :
: 2
CRITICAL o 3V3S0_ISNS:YES GAIN oox
I P P4 1 1 - .B1:
Rg4£‘8 4 TSNS _P3V3 SO IN+ (1000V/v) REF R5441 e 1 C5445 PLACE_NEAR=U5000.B1:11lmm et 55 43 42 1 _DR3V3_SASH_SNS
S 20K 0.22UF
OMIT 5% 208 PLACE_NEAR=R5480 : 5mm SSD__ ISNS YES
P v/2iR PLACEMENT_ NOTE: 2 SSD_ISNS:YES C5
w PP3V3 SO _FET R g | R 201,( ELACEMENT NOTES: 0201 - ) . 0.1 PLACE_NEAR-US000.CZ:11nm
Place close to SMC GND_SMC_AVSS 37 38 a1 42 43 64 62 30 M_SSD—‘_ + T8 § ] ez
U5480 2 Ginboxon SSD_ISNS:YES
J_ (For R and €) CRITICAL NA210 R5485
= R5480 13, ISNS_SSD_N 5lin- sero our L6 ISNS_P5YSSD_IOUT 1 ARA 2 SMC_SSD_ISENSE o >
Is2C : 3.3V Camera Current Sense 0.003 CRITICAL e SSD_ISNS:YES
I S .. ISNS_SSD_P 4]rne REF| L R5481" i 1 C5485
EDP cufrenc 1 0.823 0615 a7 (200V/v) 20K o == 9;22UF pLACE NEAR=U5000.C2:1lmm
2:;;51& : ;Z:XS v OMIT_ TABLE GND 1/2§§ PLACEMENT NoTRS:  [. g
3 - o 0201
¢z 55 43 42 1 _PP3V3_SASW_SNS so PP3V3_SOSW_SSD_FET R 201, Place close to sMC
(For R and C) L GND_SMC_AVSS 5 3 a1 42 4
i CAMQISNS :YES B
=RB061: 5 1C5420 £
i CAM-TENS: YEE" 1 520% =
“ ¥ 1 é??‘%v PLACE_NEAR=U5000.B2:11mm . .
# U5420 * chpu-xsk CAM_ISNS:YES IBLC : LCD Backlight Driver Input Current Sense
= 2|4 R5425
-3V DGlZ—SHQRT T AMERA INA210 EDP Current : 0.67A
NAKE PASESTRUE |- ISNS _CAMERA N | =~ TNA210 ' 16 ISNS_CAMERA_IOUT 1,"\'/§/3\‘jz SMC_CAMERA_ISENSE gy s s MAX VAiff :  0.06 mv
Rg4§8 CRITICAL i CAM_ISNS:YES GAIN : 500%
I CAMERA P 4 1 1 A
oMTT 1fs—1SNS ™ Goovsyy T R5424 b ¢5425 w500 PP3V3_SASW_SNS
20K 05.22UF  PLACE_NEAR=US5000.B2:11mm
GND o . 6.3v
PP3V3 S3RS0_CAMERA R . o /200 PLACEMENT_NOTES : 2 xSk PLACE_NEAR=R5490: 5mm LCDBKLT_ISNS:YES
MIN_LINE_WIDTH=0.5 MM VOLTAGE=3.3V il o 2012 0201 LCDgKLT Ist,YES N C5490 —
MIN NECK WIDTH=0.2 MM R5421 Place close to SMC GND__SMC_AVSS 3 35 a1 42 a3 ss a1 _PPVIN SOSW _LCDBKLT — : ) [ B
0 (For R and C) PPVIN_SOSW-T CDBKLT _I o= Y pu— PLACE_NEAR=U5000.B6:11lmm
PP3V3_S0 LANNA 2 ¢ M N LiNE WibTH-0.4 Tt = 2 8§V ven LCDBKLT ISNS:YES
/N HIN NECK_WIDTH=0.25 M4 U5490 0201 R5495 re—
= INA211
&é%g“} MAKE_BASETRUE os1z-siort 2| * |, TSNS _LCDBKLT N _s|m. s ' our L6 ISNS_LCRPBKLT_IOUT 1;‘\'/5\/3\‘jz SMC_LCDBKLT_ISENSE gy s s
Ngs‘iDB%F CRITICAL i LCDBKLT_ISNS:YES
R5Z Rg4;8 » ISNS_LCDBKLT P 4|1+ reEr| L R5491" e 1 ¢5495
PP3V3 S3 9 OMTIT 1 (500V/v) 20K o = 0;22UF pracE NEAR=US000.B6:11mm
e s o PPVIN_SOSW_LCDBKLT_ FET GND /258 S pracemEnT NoTES: L
Mio5T s6 11 _PPVI W_LCDBKLT FET — o M — XsR
VENECR-Wibma-o 55 Tk Place close to SMC L GND_SMC_AVSS 1 w41 42 a:
VOLTAGE=8. 6V (For R and C)
MAKE BASETRUE
. . DC-TI AM rren n
CHARGER BMON High Side Current Sense C-IN (AMON) Current Sense =
PLACE_NEAR-US000.A4:11mt PLACE_NEAR-US000.53: 111t Replacing caps with 100K PD on ISENSE SMC inputs
R5422 R5431
p— ——
s > cugr_smon 1 ,\3/‘\‘}“\/2 o SIC_BMON ISENSE oD 7 .., | PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION SYNC VASTER-OIL LD T VYT | A
e o g 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5455 CPU_HS_ISNS:NO . . .
o L B pemuson0.ads e " B pnus00 3 ngh Side Current Sens ing
ISL6259 Gain: 36x 201 330087 201 . one 117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5465 DRAM_ISNS:NO
. To ; Ton
Seater 2788 /¥ 2 Sense R is R7120, 20mohm PR, 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD Cc5475 AIRPORT_ISNS:NO <SCH_ NUM>| D
Max vOut: 3.3V at 9.167A pibne ISL6259 Gain: 20x ot — Apple Inc. —
EDP Current: 310A ND_SMC AV 37 38 41 42 43 Maxlvou;::si.jvvat 8.25A D_SMC A 37 38 41 42 43 117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5485 SSD_ISNS:NO ® <EALABEL>
Scate: 2. 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD Cc5495 LCDBKLT_ISNS:NO NOTICE OF PROPRIETARY PROPERTY:
EDP Current: 3.5A THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
11750008 1 RES,MF,1/20W,100K OHM,5,0201,SMD C5433 OTHER_HS_ISNS:NO PROPRIETARY PROPERTY OF APPLE INC.
— — THE POSESSOR AGREES TO THE FOLLOWING:
PART NUMBER | OTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD Cc5425 CAM_ISNS:NO I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 54 OF 121
II NOT TO REPRODUCE OR COPY IT
10750248 1 RES, SENSE, 0.0030HM, 10, 4~TERM, 1%, 0612, TFT R5480 CRITICAL 11750008 T RBS . MF . 1/20m, 100K ORM. 5, 0201, 54D c5445 7350 Temsimo 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 1
= = — IV ALL RIGHTS RESERVED OF 76
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62 56

0 a5 a1 27
61

VPOR: PBUS Voltage Sense Enable & Filter

05500
NTUD3169CZ
S0T-963

N-CHANNEL 6

PBUSVSENS_EN_TL

§§ mﬂc SENSOR_PWR_EN 2

PPBUS_G3H

3 PBUS_S0_VSENSE

1=

R5501"

P-CHANNEL

100K
1%
1/20W
201,

PBUSVSENS_EN_L_DIV

R5502*
100K
1/2[1):5
Ry Max VOut: 3.3V at 19.77V Input
2
R5503!
27.4K
1%
1/20W
MF PLACE NEAR=U5000.El:11MM
201, RTHEVENIN = 4573 Ohms

PLACE_NEAR=U5000.A3:11MM

SMC_PBUS_VSENSE oD 57

PLACE_NEAR=U5000.E1:11MM

R5504'| |1¢c5504

5.49K 6 L 0 22UF
1/20m S T 0%,
201, 5301

GND__SMC_AVSS 57 35 a1 42 a3

VDOR: DC-In Voltage Sense Enable & Filter

Enables DC-In VSense
divider when SUS present.

3 OD PM_SLP_SUS_L 2

Q5510
NTUD3169CZ
s0T-963
N-CHANNEL

I3 DCINVSENS_EN_TL

R5511°
100K

1%
1/20w
MF

PPDCIN_G3H_ ISOL

201,

R5512°
100K
1%
1/200
MF Max VOut: 3.3V at 19.77V Input
1
J_ s DCIN_S5_VSENSE
R5513’
27.4K
s 1
1/200
MF PLACE NEAR=U5000.B3:11MM
B 201 RTHEVENIN = 4573 Ohms

PDCINVSENS_EN_I._DIV

PLACE_NEAR=|

5000.F1:11MM

R5514°
5.49K

CPU Vcore Voltage Sense / Filter

XW5520
SH

o, §'_PPVCC_SO0_CPU
25

PP1VO05_S0

= : %
PLACE_NEAR=R7310.2:5 MM I/D%FDW

201

PLACE_NEAR=U5000.B7:11MM

R5520
4.53K)

1 é 5 2 CPUVSENSE_IN 1'A'A A

37 39

SMC_CPU VSENSE@ 37 39

PLACE_NEAR=U5000.B7:11MM

1C5520

0.22UF
[

-3V
X5R
0201

GND_SMC_AVSS

1.05V Voltage Sense / Filter

IClC:

EDP Current : 1A
5.65 mv

500%

MAX Vdiff :
GAIN :

PLACE_NEAR=R7640.4:5MM U5 5 6 0
INA211
7 55 IO ISNS_1VO05_S0_N 5)1IN- SC70  ouT
CRITICAL
REF

70 5 o LSNS_1V05_S0_P a|rne

62 58 43 42 41

XW551§30 R45g:§0
1 532 P1VOSVSENSE_INWAAR
1%
PLACE_NEAR=R7640.2:5 MM l/MZFDW
201

PLACE_NEAR=U5000.G1:11MM

PP3V3_S4SW_SNS

PLACE_NEAR=R7640 : 5mm

P1VO5_ISNS:YES o

T

o

1.05V SO0 CURRENT SENSE / FILTER

37 38 41 42 43

SMC_P1V05S0_VSENSE ©umy 37 3

PLACE_NEAR=U5000.G1:11MM
1C5530
L g 22UF
2 2s5Y
0201
D_SMC A

37 38 a1 42 43

P1V05_ ISNS:YES

JiCSSGU
—L 0. 1UF

PN

2 CERM-X5R
0201

P1V05S04 IOUT

PLACE_NEAR=U5000.H2:11MM
P1V05_ISNS:YES

PLACE_NEAR=R7640.3:5MM (500V/V)
GND

o

R5562*
20K
5%
1/20W

201,

Rs28]
1/\/\%/\/ P1V05 ISNS:YES
vgow |1 @rsel
200 L 95,2 2UF
S G0ty
X5R
0201
GND__SMC_AVSS

ICSO :

CPUVR_ISNS:YES
PLACE_NEAR=R7310.3:5MM
R5540

CPU VCore Load Side Current

Sense

1513 82§ _PP3V3 S0
3341 35 35 5 =

CPUVR_ISNS:YES
R5544

PLACE_NEAR=U5540.5:3MM

201

CPUVR ISNS YES
0 lUF

Gain:274.72x

o CPUVR ISNS1 P 14/\./3(2\/}(Z 740 CPUVR_ISNS1_P_R 11/\./3(3\/1(2
ﬁéi?ﬁ ‘1‘%?; Sense R is R7310, R7320
Sense R is 0.75mOhm each, combined 0.375mOhm
CPUVR_ISNS:YES
PLACE_NEAR=R7320.3:5MM H H .
] R45 2241(1 CPUVR_ISNS:YES EDP 32A TDP 28.05A
. CRITICAL
CPUVR_ISNS2 P 1 S
1/11%sw &2?’53§DOCKG4 CPU%RWEIISINI?SOOOSBAL 11MM
MESLE 2 CPUVR_ISUM R P 14 v5 Sc70-5 R45 g;}g
. 4 CPUVR_ISUM_IOUT 1 ’\./\/\,}3 SMC_CPU_ISENSE g 5 5
CPUVR_ISNS:YES CPUVR ISNS:YES 1% CPUVR_ISNS:YES
PLACE_NEAR=R7310.3:5MM — 3 \ 1720w —
= R45 ?24}(2 R15 45341(5 - 2 P . (P:L.gc;iliAR:thooo.m:um
75 g CPUVR_ISNS1 N 1NAA~2 . CPUVR ISNS1 N R e . CPUVR_ISUM R N 95220F
e e < 2 55,
452 452 = 020
: GND_SMC_AVSS 5, 55 a1 42 4
CPUVR_ISNS:YES CPUVR_ISNS:YES a7 3 )
PLACE_NEAR=R7320.3:5MM R515 4 7
R5543 1 ,\/\B}\/ 2
+ » g CPUVR_ISNS2 N 442K Y
13 CPUVR_ISNS:YES &é}gg
1/16W 1
MF-LF R5 5 4 6 NO, X‘[g]?}'l‘ CONNECTION=TRUE
02 1M _: "
%9;16w
MF-LF
2402
IMOC : CPU DDR Current Sense
EDP Current : 3.00A
MAX Vdiff : 12.60 mv
GAIN : 200xX
o2 50 4 42 1 _PP3V3_S4SW_SNS
1 s PPVMEMIO_SO_CPU_
MIN LINE WIDTH=0.6 MM PLACE_NEAR=R5570 : 5mm CPUDDR_ISNS:YES
VoLTAGERT 2y Ot M CPUDDR_ISNS:YES 1.C5570
MAKE_BASE=TRUE VT —— 0.1UF PLACE_NEAR=U5000.H1:1lmm
1210 s _PPVMEMIO_S0_CPU e CPUDDR_ISNS:YES
U5570 ? cpen R5575 ’
os12-suosr % *), TSNS _CPUDDR_N AZ10 453K
orr ) " s lrn- scr0 . our L ISNS_CPYDDR_IOUT 1 2 SMC_CPUDDR_ISENSE rwmy s 55
g 1y A CPUDDR_ISNS:YES
. ISNS_CPUDDR_P . 1 1 e 1 C5575
R 0'9‘8 IN+ REF R5571
5 1 (200v/v) 20K 0 p— gu 22UF  pLaCE_NEAR=U5000.H1:1lmm
OMIT GND 1/20m v
062 5323 22 21 20 10 17 _PP1V2_S3 o A 5301
B GND_SMC_AVSS 3 36 a1 a2 45
J_ PLACEMENT_NOTEs:
= Place close to SMC
(For R and C)
IR5C :3.3 S5 REG Current Sense
EDP Current : 3.00A
MAX Vdiff : 30.00 mv
GAIN : 100X
62 58 43 42 a1 _PP3V3 S4SW SNS
PLACE_NEAR=R5590 : 5mm P3V3S5_ISNS:YES
pp P3V3S5_ISNS:YES o 1.¢5590
wwwmnmnieyyy, LP3V3 S5 g L —— g, ivF PLACE_NEAR-US000.26+11mm
5. 3v P I :YE
veag | [ e
R5590 1[3,, ISNS_P3V3S5_N - T SC70° our ISNS_P3y3S5_IOUT 1 ARA2 SMC_P3V3S5_ISENSE gy o 5
S003 1 P3V3S5_ISNS:YES
lw . ISNS_P3V3S5_P a|pyy CRITICAL ], R5591! e 105595
DGlZ—SHORT 3 (100V/V) 50K 201 — (2)0,‘22(]F PLACE_NEAR=U5000.A6:11mm
" GND 1/20m ¥R
~ ko 5301
a2 R — |_GND_SMC_AVSS s 5 4 a2 o

MIN_LINE WIDTH=0.5 MM

MIN_NECK_WIDTH=0.20MM
VOLTAGE=3 .3V
MAKE_BASE=TRUE

SMC_P1V05S0_ISENSE o 57 3

PLACE_NEAR=U5000.H2:11MM

37 38 41 42 43

Replacing caps with 100K PD on ISENSE SMC inputs

PLACEMENT NOTES :

Place close to SMC

(For R and C)

Volt

SYNC MASTER=J41 MLE

—
SYNC DATE=03/28/201

pge & Load Side Current Se

d} Apple Inc.
®

l PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
= <E4LABEL>
11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5541 CPUVR_ISNS:NO NOTICE OF DROPRIETARY PROPERTY :
11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5561 P1V05_ISNS:NO THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
— PROPRIETARY PROPERTY OF AP: INC.
THE POSE: )R AGREES TO THE FOLLOWI.
117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5595 P3V3S5_ISNS:NO I TOOiASISNOTMNGTHISS D%cummomoco‘fsmmm 55 OF 121
117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5575 CPUDDR_ISNS:NO Iﬁ 52; ;2 ‘;E;’gg‘;"gi 2?,5221; i; IN WHOLE OR PART
B 1 IV ALL RIGHTS RESERVED 42 OF 76

<SCH NUM>|D
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8

7

6

3

2

ICS3 :

Adjustable Gain CPU VR Current

Sense Pins gain stage for U5800 (EMC1704)

R5620
sy PP3V3_S4SW_SNS LAAA,Z_PP3V3, SNS_CPUVR ADJUST_ISNS R5660 R5g66
P——
1 Hew 1 5620 g S A wanupiiil- 3 se 2 ’ IGNSHS GRIN.P R IA/\\21SNS HS GRINP £ ™
Mios" . OUF VOLTAGE=3.3V 1/ 20w 1750w
20%
jE &.3v 0301 PLACE_NEAR=U5660.3:5MM R5662* 0361 Iﬁ’f’fgug%
0201-1 1 1K
R5821: ADDR - 0x56/0x57 (r/w) 1 Si%io Laht SH @w/\/g/\,z_
CPUVR; ADDR_SEL - 10%
R5621 1 SN BYPASS=U5620.1:5:3MM N g;:é\ylx_)gg Zlgll?‘z R5668 1/;2:‘0107
4.3K - PU: SMBus mode oz ISNS HS GAIN N RIA DA 2 IsNs nS CASE N - D s
5% VDD
1/20W 5%
201 U5620 = 1/MzFuw
2 PAC1921-1-AIA PLg%EngAR=USOOO.A7:SM.M PLACE NEARZR7150:5Mi 0201 ﬁ§g}g@
R _NEAR= : o )
DFN R5661
0
6 4 T
< ADDR_SEL/GAIN_SEL OuT! SMC_CPUVR_ADJUST ISENSE R 15%zmc@w2$£?IEME 37 39 05660 2% 7 ISNS HS COMPUTING N
Vsy V o 8 @—/\/\/\/—
74 a2 (I CPUVR TISNS1 P R 2 |SENSE+ READ*/TNT| 8 M( DBGPWR_RD_L 37 1/20w 0.220F CKPLUS_WAIVE=NdifPr_badTerm INA211 R5g65 YRR -
74 42 (O)—CPUVR ISNSL N R 3 |sEnsE- sM_crk/INT_sEL| 10 | SMBUS SsMc 1 S0_scL D 13 2., 0200 208 e ISNS _HS COMPUTING P 5 [1N- sC70 our L6 ISNS HS GAIN OUT 1 2 o LSS s arn our R 201, "
sM_DATA/0OUT_SEL| 2 SMBUS_SMC_1_SO_SDA CTD 14 32 37 40 44 64 65 73 561 CKPLUS_WAIVE=NdifPr_badTerm CRITICAL 5%
PLACE_NEAR=U5540.1:5MM 1/20wW 1 C5665
coMM_SEL NO STUFF 7003 a1 1 HS_COMPUTT 4N+ 1oy REFEE R5663" 0561 0.22UF
PLACE_NEAR=U5000.A7 : 5MM (5009/9) 20K 0
GND EPAD GND 1/20w xR
GND_SMC_AVSS 37 38 a1 4z 43 o e
2012
el 3 GAIN: 500X
ILDC :LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be With 100mA battery current, Will have 10.2mV difference
6250 43 42 1 _PP3V3_S4SW_SNS = present on IN+/- pins with INA output voltage decreasing going into sense pins of U5800.
from 3.3V with increasing discharge current. This will set the minumum current threshold at 0.100mA
s PP3V3 _SOSW LCD —
PLACE NEAR=R5470:5mm PANEL _ISNS:YES
PANEL, 1SNS:YES o 1 (551670
2 — 0.1UF PLACE_NEAR=U5000.C1:11lmm
r _— R
w1 PB3V3_SOSW_LCD - U5670 2 ég,%g,m PANEL ISNS:YES
INA210 0201 R5675
R5BYD 13« ISNS_PANEL_N s|m- — $cio our ISNS_PANEL_IOUT L AR SMC_PANEL_ISENSE  gmm o s
0.020 CRITICAL e PANEL_ISNS:YES
“tw . ISNS_PANEL P 4 REF| 1 R5671* e 1. C5675 i
o0612-sHoME S (200V/V) 20K 201 ——o.220% VR IMON Current Sense Filter
GND 12w 2Gain: 200x o giav  TLACENERRUS000-Clitimm FLACE NEAR-US000. 56815101
w4 PP3V3_SO0SW_LCD_R ~ 261, [ scale: 0.258 / v 0201 R5641
» PP3V3_SOSW LCD_R— . . GND_SMC_AVSS 3 35 a1 42 4
O e TR T EDP Current: 0.750 A MAX VOUT: 3V AT 0.825A o7 e : . D CPUVR_IMON LAMA 2 SMC_CPU_IMON_ISENSE o >
MIN_NECK_WIDTH=0.2 MM . PLACEMENT_NOTEs:
VOLTAGE=3. 3V Max Vdiff: 15 mv J_ 5% NO STUFF
E BASR-TRUE 1720w g, AR 55000.58: 514
= Place close to SMC 052150‘1 ' C564
(For R and C) j— 303“
o
2 xsr-cERM
oo
. . . GND_SMC_AVSS 3 35 a1 4z 4
Discrete High side Current threshold waaa e
. gg:ﬂ”f Vref = 0.406mv Vth = 0.442 = 1A from Battery
24
#% bpavs so _22UF Vtl = 0.290mv = 0.687A from battery
e . 1||z : 7
§§ i BYPASS=U5601:3MM 11 BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC value changes
8% 1 C516 1 208 NO STUFF
~1UF
foyr0 bt c5601
2 CERM-X5R 7165 61 62 51 PP3Y3 SO .22UF
63061 R5619 sRTRBEEES L ' 1IIZ
= HS COMP_FB 255K BYPASS=U5601:3MM 1T
- _— — 1 20%
'R5614 1% 5603 6.3V SMC_BMON_COMP_ALERT L .
1/16W 0.1UF XSR
294K Rl%GZlKG 611 = 95, 0201
% . 2 CERM-X5R
116w —IAANZ E1 5 ggggfélTHs coMp oUT 0501 R5609 U56
o e : — — = BMON_COMP_FB 200K DMN32D2LFB4
0 1 2
S SOHRREE = - Rl R5606 5601 Y S“”“iJ
2 U56 . 1100 2K 3 s HCP6541’I‘ 0z 1[G
R5615 DMN32D2LFB4 ME-LF VYV + C70-5
49.9K DFN1006H4-3 2402 1/16W 1 BMON_COMP_OUT
S = SYM_VER_2 MF-LF
1/16W 402 —
L HS_IOUT_R BMON_COMP_VREF 4 =
b L NOSTUFF = SE— - 1>
1C5610 P R
L g 1UF Gain: 50x 1050%05
NOSTUFF - Scale: 2A / V O =
R5617 R5610 m 1l Max VOut: 3.3V at 6.6A ,gggip BMON_IOUT R ocrimm
0 0 - 2
1Zzow 220w = 1C5600
50201 50201 = 0 lUF
HS_IOUT_D 'R5600 ? 2‘3’2‘
NOSTUFF g 0 1
R =
D5 6 1 7 l‘141/?21.)‘!'1
SM-201 > ZDZDl

RB521725-30

o D ISNS_HS_COMPUTING_IOUT

Replacing caps with 100K PD on ISENSE SMC inputs

PART NUMBER QTY

DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

117s0008 1

RES,MF,1/20W,100K OHM,5,0201,SMD

C5675

PANEL_ISNS:NO

BYPASS=U5600:3MM

C5606

CHGR_CSO_R_P/N are swapped on purpose

to measure power into the system
CKPLUSiwAIVE=NdifPrﬁbadTerm
s %0 CHGR_CSO_R_P 5|y

73 30 CHGR_CSO_R N__4|ry+
CKPLUSiwAIVE=NdifPrﬁbadTerm

T

U5600

INA213
sC70

GND

ouT
CRITICAL

1

2

RBSZlZS 30

PLACE_NEAR=U5000.A3:5MM

| =Eghg
AR SMC_BMON_DISCRETE_ISENSE -~
1/12%0W PLACE_NEAR=U5000.A3:5MM
by 1C560
—L g 220F

— doyl
X5R
0201

GND_SMC_AVSS
E

p—
SYNC MASTER=J41 MLE

Debug Sensors 1

<SCH_NUM>| D
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8 7 6 5 4 3 2 1

. .
CPU Proximity, Inlet ,DDR and BMON THR Sensor
VOLTAGE=3.3v
MIN NECK WIDTH=0.25 mm
R5800  iRrimer =
36 30 27 18 17 15 93 52 11 8 PP3V3 SO 1 2 PP3V3 SO CPUTHMSNS R
1/52!014 ! C5800
ur 0.1UF
~ 0,
CERM-XSR
o201 NOSTUFF
1 1
74 INLET THMSNS D1 P R5802 R5806 D
= ~| CRITICAL 100K 100K
. 3 PLACE_NEAR=Q5830 : 3MM N
' 1 C5830 no_xnET connecrron=trrue C5801 VDD 1/20W 1/20W
, Placement note: . 5830 N ey PLACE_NEAR=U5800. 2 5mm 2200PF —— US 8 O 0 ;2431 ;2431
Place 05810 next to DDR/5V/3.3V supply on TOP side T 2 2
_Place 99910 next o DDR/SV/3.3V supply on TOP side | BCBAGBLE =3, PLACE NEARSUS800.3:5mm o coan 2 EMC%ZISM-Z
NP0-COG-CERM 020
2 0201 2 9 CPUBMONSNS ALERT L
7a INLET THMSNS D1 N DP1 THERM* 3_——® >
1.3 | o1 ALERT* 310 CPUTHMSNS_ALERT L oo
74 CPUTHM: D2_P
3 PLACE_NEAR=Q5810 : 3MM 5 wo_ver_comwmerron-tros P E 0 4 |pp2/DN3 smpartal 11 SMBUS sMc 1 S0_spa 1432 37 40 43 64 69 73
— = L4:5mm
FTom s = = s = s s s s s s = s === 1C5811 C5860: Q5860 €5802 * N 5 |pn2/DP3 sMcLK| 12 SMBUS_SMC 1 S0 _SCL
' £ 4 — | —=  SMBUS SMC 1 SO SCL ¢ v% 14 32 37 40 43 64 69 73
, Placement note: . 05810 1 —— 47FF 47PE —— 1 DFN1006H4-3 2200PF —— o .
Place 05830 between near rear vent on bottom side B&S}%&Bﬂ}'}; 2 AR¢_coc-cErm NPO-COG-CRRY 2 BC846BLP X7R-Cooy 2 prace _ . SENSE+ ADDR_SEL CPUTHMSNS ADDR_SEL
et g 0201 0201 S 0201 " PBRENS H2mR 15 | SENSE- 7 1R5805
PLACE_NEAR=05860 : 3MM cpIol ”_% NnC 0
¢ rern) ISNS_HS_GAIN P 13 | pur_SEL 2% ow rem—
- 14
Detect DDR/5V/3.3V Proximity Temperature e ISNS HS GAIN N TH_SEL e i
P
NOSTUFF_, CPUTHMSNS DUR_SBL GND _ THRM_PAD , Placement note: .
R581%3 CPUTHMSNS TH SEL @ ~  Place U5800 under CPU =
K TUFF, .
5% Nﬁ?,g"ml Write Address: 0x98
YR 10K Read Address: 0x99
201, 5%
17200
uF
201,
e
TBT,MLB Bott P imity S
’ (@) om roximi ensors B
R5840
0
TBTTHMSNS D2 R P 1 2 TBT MLBBOT_ THMSNS P
. AN S TBT, MLBBOT and TBD Temp Sensor
st
3 PLACE_NEAR=Q5820 : 3MM /20w
1C5820 0301
05820 1 17PF R5810
BC846BLP EL 36 30 27 15 17 14 §3 §3 §% &'_PP3V3 S0 LAAA 2 PP3V3 SO TBTMLB ISNS R
DFN1006H4-3 2 R P0-COG-CERM R5841 39 36 45 44 43 42 41 40 39 38 MIN LINE WIDTH=0.5 mm
0201 0 120w Votzacees. v 00 ™ 1 C5810
744 TBTTHMSNS D2 R N 1/\/\/\/2 TBT MLBBOT THMSNS N 44 74 ME 2 0.10F N
A 201 1 %65 R5811
1/20wW VDD
ME
0201 TBDTHMSNS_D2_P
e a D2 EMC1414-1-AIZL
e e il < msop _—
TBT MLBBOT THMSNS N P rPlacement notes T NO_XNET_CONNECTION=TRUE DP1 THERM*/ADDR|
3 ' . . ) c5813 !
3.ACE7NEAR=Q5840;3W\4 ..Place 05820 close to TBT on TOP side ZZOOPDF i 3 o1 CRITICA%LERT* 8 TBTMLBSNS ALERT L .
1 R 108 ——
05840 : a8 X .
BC846BLP S5, <ns o2 ey DP2/DN3 SMDATA SMBUS_SMC 3 SDA LB 36 37 40 63 73
- TBDTHMSNS D2 N
DFN1006H4-3 2 NEO-COG-CERM 7 Dy 5 | pw2/DP3 smcrk |10 SMBUS SMC 3 SCL CBD) 36 37 40 64 73
TBT_MLBBOT_THMSNS_P 44 74 e
, Placement note: ! 6
Place 05840 on MLB bottom side opposite U5810'
L o oo a a2 e e a2 @ @ @ =@ = = = = = =
TBT_ MLBBOT_THM: P
TBDTHMSNS D2_P aa 7a 7 By HMSNS
NO_XNET_CONNECTION=TRUE -
3 PLACE_NEAR=Q5850 : 3MM . Cc5812 1
1 . !

5850 z (4:75P8F‘5 ,Placement note: ' PLACE NEAR=USS10-d:5nm 220058 [SYNC MASTER=04L MLB Tre DaTE=oz oersord A
BC846BLP 5% LTBD v, SYNC S =J. B SYNC =
DEN1006H4-3 2 §29-coc-cERM S-S - s s s PLACE_NEAR=U5810.5:5mm KRNy

2 , Thermal Sensors
TBDTHMSNS D2 N 44 74 7 BT TBT MLBBOT THMSNS N o Write Address: 0x39
Read Address: 0x38 <SCH NUM>|D
Apple Inc. =
] <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
i THE INFORMATI TAINED HEREIN IS THE <BRANCH>
74 a4 TBT MLBBOT_ THMSNS = TBT MLBBOT_ THMSNS P — TBT MLBBOT_ THMSNS_ P 44 74 PROPR?E%A‘RY ng?gggy 0‘!‘7‘1 APPLE ISCAS
h—t MAKE_BASE=TRUE - THE POSESSOR AGREES TO THE FOLLOWING:
74 a4 TBT MLBBOT THMSNS ¥—° TBT MLBBOT THMSNS N — TBT MLBBOT THMSNS N 44 74 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 58 OF 121
— MAKE_BASE=TRUE - II NOT TO REPRODUCE OR COPY IT
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R6010 PP3V3_S0 §48°:3 %03 15 17 15 27 30 3¢ 38
) N LI I P P PP LS R 8
A NOSTUFF
1720w 1C6010
0561 —L 0 1UF
NQSTYER Z 19%y BYPASS=U6010:3mm
CERM-X5R
74LVC1G08
soT8g1 o 2 0201

PP3V3 SO FAN 4
MIN-NECKWIBTH=0: 1 PP5V_S0 16 17 22 a6 51 52 56 58 39 61
VOLTAGE=3.3V 62 64 C
51850793
CRITOICAL
1 J
R6060 FF14A-4C-R11DL-B-3H
47K FS—RT—SM
5% NC % ( )
1/20W
R6065 AF 2
|5V DC
SMC_FAN_0_TACH 137K, . FAN RT TACH 2 TACH ]
37 o=t AN\~ 3T°
k3
1750w 21° | MOTOR CONTROL
201 O | GND
1 Nex—=2-0)
R6061 ;
100K 606
5% -
120 "—_| %%’{H §RATFB4
201 SYM_VER_3
*
o] T8Te . Fan_RT PwM
SMC_FAN_0_CTL ~ [
+ m—SMC_FAN_0_CTL | B
_—
p—— — A
SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
1SR -
Fan
< >
d} Apple Inc. SCH_NUM>|D
S <E4ALABEL>
NOTICE OF PROPRIETARY PROPERTY:
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III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 45 OF 76

8 7 : \AAAAAN/ \Ii \/N 3 2 1




DUAL I/O MODE (MODE 0 & 3) SUPPORTED
High Speed CLK Frequency - 50MHz for fast read dual I/0
5505710 10 3y o PP3VS_ SUS
BYPASS=U6100 : 3mm|
'R6102 'R6101 C6100 ? @ CRITICAL
%OOK g.3K 0.1UF —— VDD
D}szow P}szow 18y o U6100
5201 2201 X5R-CERM 64MBIT D
WSON
4« SPI_MLB_CLK 6 | scx s1/s100| 5 SPI_MLB_MOST . o LPC+SPI Connector
SST25VF064C
OMIT TABLE
0 1 SPT_MLB_CS_L 14 cmx _
SPI MLB CS L | 14 2 SPI_MLB_MISO,
SPI_WP_L 3 wes so/ssori 2 952 SLB IS0 we LPCPLUS
64 45 15 [T)— SPIROM USE_MLB RST*/HOLD* CRITICAL
NOTE: If HOLD* is asserted \; S:‘HRM PAD DF4Og—%%DOPO—O.4V
ROM will ignore SPI cycles. M-ST-SM
5950 49 40 38 37 36 33 30 17 PP3V42 G3H 31 O 32
6159 50 56 52 51 45 22 37 35 PPSV_S0
o o2 - SPI_ALT_MISO OB o w0
= o 617 LPC_CLK24M_LPCPLUS - 3 4 - LPC_FRAME L 1437 64 6
[ma - 0 0 - <D
e o0 37 1uggryLPC_AD<0> o= 50 0l° @up | SPTROM USE_MLB D s o -
7 8
00
e o037 1ucgry—LPC_AD<2> — 000l o PM_CLKRUN_L o - o
o o 37 11Ty LPC_AD<1> 110012 SPI_ALT_CLK am e e
e 64 37 1ugryLPC_AD<3> =001 o SPI_ALT CS L am e e
60 a6 SPI_ALT MOSI - 15 16 LPC_SERIRQ 15 37 64
[masns - 0 O G <D
ot 16 15 gy XDP_LPCPLUS_GPIO ——1 0018 o LPC_PWRDWN_L am s e
o o 18 LPCPLUS_RESET L - 10 20 SMC_TDI .
o _ — - 0 0 - — oD
o 20 9 SMC_TDO - 21 22 o SMC_TCK N,
Pt - 0 0 - oD
~ _TP_SMC_TRST L - 2002t o SMC_RESET L D 57 50 0 o
o _TP_SMC_MD1 200125 SMC_ROMBOOT oD = =
- -
64 30 27 (I SMC_TX L - 27 00 28 - SMC_RX L oD 7 20 6
ET) il ETR Y SMC_TMS U 57 35 e
33 34 C
51651039
SPI Bus Serilies Termlination
SPI_ALT_MISO . o
B PI_ALT MOST .
[PTACE_NEAR=J6100.15:5mm SPI ALT CLE . Matt Card ROM Slave
—SMNEAREIGIOO.IZ:SM SPT ALT 08 L . o
PLACE_NEAR=J! . :5Smm e e
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R6128 |'R6127 |'R6126 ['R6125
24.9 43 43 43
ST $ihow  Sihow T Do
MF MF MF MF
2201 2201 2201 2201
R6110 R641320
1 mm—SPI_CSO_R L 1A% 2 4 SPT_csO_L LARK 2 SPI_MLB CS_L pm « o
PLACE_NEAR=U! .Y7:5mm 4 b4 PLACE_NEAR=RI «2:5mm
I/SZOW I/SZOW
R6111 i R64121 prat B
o 1 SPI_CLK_R 1 2 e SPT_CLK 1243 2 SPI_MLB_CLK pm i o
@———pmm%\!\/ N\ PrACE NEAR=RET26 77 5
1/20wW 1/20wW
CPU Master 480 R6112 R6122 4 MLB ROM Slave
o 1 SPI_MOSI_R 1A%5 2 & SPT MOST 1’\;\?;\/2 SPI_MLB_MOST m .
D25 = = PrACE WEAR-U0500 AAZ 5w VYV Y\ PEACE _NEAR=RE1Z7- 275w
I/SZOW I/SZOW
R6113 Pra R6123 Pra
o gy SPI_MISO LAR 2 e SPT_MISO R 1,2\;1\762 o SPI_MLB_MISO (pry e
- PLACE_NEAR=U0500.AA2:5mm b4 - - 1% PLACE_NEAR=U6100.2:5mm
IPZOW
MF
201
—
o
15
o v —SPI_SMC_MOSI IAARN 2 _
3 PLACEiNEAR—UG 100.5:1mm
1/20wW
SMC12 Master e R6116
& 37 (I SPI_SMC_CLK LAAN 2
— - 4 PLACEiNEAR=U6 100.6:1mm
IPZOW
i R6117
o » [ SPI_SMC_CS_L 1’\/1\5}\/2ﬁ—;mr1—1—
;% PLACE_NEAR=U! «1l:lmm
p—— ——
IZ»QZ)FSW SYNC MASTER=J41 MDD =vmc DATESoL os sord A
LPC+SPI Debug Connector
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SPEAKER AMPLIFIERS
APN:35352888
SPEAKER LOWPASS 80 HZ < FC < 132 HZ
GAIN 6DB
.
Right Speaker Connector
e —— MIN_NECK WIDTHR0.2 nm
- ) R6414 ovmceos
0
64 62 58 55 54 a5 35 32 PP5V_S4RS3 ) 2 PP5V_S3 U621Q
5% 51850519
et 1C6407 NOSTUFF CRITICAL CRITICAL =
Tt = R6413" .'ce401 J6404
2 %2%_[CERM PVDD 100K —_47UF 78171-0002
CRITICAL 0201 17200 2 gogv M-RT-SM
U6410 MF POLY-TANT 3
o uAX98300 ORISR v 0 — O
. - WLp MIN_LINE WIDTH=0.30 mm 1
74 65 61 (TN SPKRAMP_TNR P 1|2 7a MAX98300 R P TN+CRITICALouT+ Bl 7a_sa_SPKRAMP ROUT P o
JOL 73 MAX98300 R _N B3|IN- ouT-_C1 74 6a SPKRAMP_ROUT_ N 2 o
FEEATT  xonthn B 3 R e 4
0.1UF o0z01 [SHDN* GAIN 3 R GAIN _()
74 SPKRAMP_TNR N 1] |2
5 o1 D> _INR_I il B2 |y 1
iev 'R6412
xsr-cers ponD 100k C
5 o1 D> SPKRAMP_SHDN_L N Lraow
< 201
'R6411 ?
100K
B
1/200
E
, 201
e
e
p—— — A
SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
.
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13" SPECIFIC
Battery Connector

,
,
,
,
,
,
PPVBAT G3H_ 50 6 ,
,
CRITICAL C69511: 1C6950 :

J695 I0E == == 95,1UF
WTB-PWR-M82 Hag) 2 23%

M-RT-SM 402 402 '
ot '
C 2 L 1
o 3 - 1
ol SMBUS_SMC_5_G3_S 37 40 50 64 73 \

ols MBUS_SMC_5_ 37 40 50 64 73 ) _—
ode < SYS_DETECT L .

7
o CRITICAL ,
8 1

an RG%%% NO STUFF \
o it D6950 ,
2% RCLAMP2402B |
51850540 2 " sc-75 .
,
,
,
,
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MLB to LIO Power Cable Connector

CRITICAL

J700
WTB-PWR-M82

M-RT-SH 1 62 50 PPDCIN G3H
o 1
ol T
3 5V_S4RS3 8%
o 28y
4
© 5
© 6
© NO STUFF | CRIMTIGAL
1 ¢7006CRITICAL 1 C70080 sTUFF
518sS0508 1 5lur C70071 —— Ue7005
T 1o % 1UF —— [, 35v 0.1UF ——
2 10% X5R 10%
X5R7CERM 35v 2 603 50v 2
0201 X5R X7R
603 603-1

Input impedance of 68K meets
R7012 sparkitecture requirements
68K for detection of B121 (16.5V)

1%
CRITICAL ;}éf"w
Q7010 2
SI5419DU —
POWERPAK -

'R7010
100K
5%
1/20w
MF
2201
DCIN_ISOL_GA! |
64 62 50 2 PPDCIN_G3H_TSOL > CRITICAL
xD7012
6.8V Zener GDZT2R6.8
GDz-0201
CRITICAL 3.425V "G3Hot" Suppl
L]
R7006 D7005 PpLly
s o2 96 50 42 11 »» _PPBUS_G3H 1 4.7 5 _PPBUS G3u BRT3QCWEILM Supply needs to guarantee 3.31V delivered to SMC VRef generator
IN _LINE WIDTH=0|.
5% MINWECKWIDTH 0
MlF/_BLV~7F VOLTAGE=8.6V
R7005 805 3 MII’EZIIEDII\I %3DH 3V4m%|G3H
mm P T
1 2 VOLTAGE=T8.5V DIDT=
MIN LINE WIDTH=0.5
I;SBSW OL;QGE K WIpl .2 © MIN_NECK_WIDTH=0.2
MF-LF v - C7094 1
oo 0.22pF CRITICAL
1oV 2 L7095
Lg:i 4909A]9D €505 | 10UH-20%-0.85A-0.460HM PP3V42 G3H,, 4y s 50 57 31 40
P3V42G:____J:H SHDN_L SHDN* 4 P3V42G3H SW 1 Y L2 ) el e
7080 ms[ 2 AN SN MIBTACT T I Vout = 3.425
7 CRITICAE SWITC N'ODE TRUE 300mA Max Out t
H NCX——NC 1 a utpu
Jzom v <Ra>) (Switcher limit)
2 GND__PAD 1
CRITICAL CRITICAL L o o 1c7095 R73949815<
Cc70911: 1C7090 ‘1&1;7.[65(‘2A —— 22PF o)
1gF — —— 1UF oy 50 6UF PR — 2 7 CRITICAL
Z2x 2 2 2% 2 25V, 0201 2l C70991 CRITICAL
X5R X5R !
402 402 EREE-EANE NO STUFF STUFF P3V42G3H_FB 10UF 1C7098
57 g § C7080 TN NIRRT <Rb>| .. 1803 1QUF
L1000EE — R7096' o 2 3% oy
200 23, 200K 0402-1
2,201 0402 1/20W
MF
2012

Vout = 1.25V * (1 + Ra / Rb).L

Isch MASTER=J41 MLB SYNC _DATE=02/06/2013

DC-In & G3H Supply

(f} Apple Inc. SSCH_NUM>}D
8 <E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 70 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

u IV ALL RIGHTS RESERVED 49 OF 76

8 7 6 \AAAAAN/ \Ii \/N 3 2 1



6

5

4

3

1

— - -
Reverse-Current Protection

Need to stuff R7192 if

either PP5V5_DCIN:YES or PP5V5_VDDP are used!

" M PP5V5_DCIN:YES
5.5v "G3Hot" Supply -
NO STUFF R7190
R7192  MONSKCKwiomio.2 mm For Erp Lot6é spec .
s MIN_LINE_WIDTH=0.5 mm 1 2 CHGR_DCIN 50
50 PPCHGR DCIN D R __1 2 CRER DEIN D P5V1_BOOST
2 3 MIN_NECK_WIDTH=0.2 mm DIDT=TRUE MF-LF 5% 402
MIN_LINE_WIDTHw=! mm  MF-LF 5% 402 G
o Inrush Limiter L yien NO STUFF| PP5V5_VDDP
NS - - c7194 * R7;91
'R7185 NONANENC 4.70F VIN BOOST 0.2208 —— CRITICAL 1 2 ppsvi cacr_vDDF 5o
O 0% N TUFF 00 =T TYEF
FROM ADAPTER 170K Al N <|w i 2 VS o 0799E A
y 06/ LT3470A 402 10UH-20%-0.85A-0.460HM e
17200
e PPDCT H_TINRUSH e oy
64 62 45 _PPDCIN_G3H 2;‘21 CRITICAL - L Kifj‘;‘ii L NRUSH S swle - 1 2 N S PPSVS CHGR vDDP
MIN VRO WIDTH-0.4 nm = ENECK wTo-0-25
1 1 " BIAS| 2 2520 CRITICAL CRITICAL MIN_LINE WIDTH=0.5 mm
CZ 1?1? 07180 R7180" ormmeEe® C7184 1 B CRITICAL . L a7l VoLTAGE=5. 5V
S toe IRF9395TRPBF Toox 4.70F NC O STUFERA c7198 c7199
25V DIRECTFET-MC 58 ;g: FBLL P NO STUFF R7195’ 10UF 10UF
o ) © Ve xor-cenn 2 onp  THRM 7195 so1x Vout = 5.50V
n 200MA MAX TPUT
4 2012 " - — 180N HEE QYREET
CHGR_AGATE_DIV ™ © CHGR SGATE DIV 5; p
In_LINE WIoT=0.25 7 - * uwocos-cam
1 N NBCR WIDTH-0.2 nm
R7186 'R7181 —_—
2K
i oK = NO STUFF
CRITICAL Bt Do - R7196 "
e
s 62 49 42 _PPDCIN G3H ISOL 201, L 2or 200k
EA%Z)%U?FSI -~ TN _LINE WIoTH-0.25 mm (CHGR_AGATE) 1r20m
7 IR P 2 PPSVS_DCIN:NO (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) -
e woTe0 25 v
- ﬁ—q RZ%OS gt
3 so PPCHGR _DCIN D R 1 2 (CHGR_DCTIN) R711021 =
ity 5% ittt 1
2 VOLTAGE=18.5V !}‘élgg o WIN_LINE_WIDTH=0.2 mm o 2 CRITICAL
603 HINNRCR WIDTHZ0-2 /200 53 CHGR CSI R P 4 R712
ACIN pin threshold is 3.2V, +/- 50mv 1 C7120 e WIN_LINE_WIDTH=0.2 mm 0.020
—L_0.0a7uF 0 WIN NECK_WIDTH=0.2 mm 0.5¢
DIVIDER SETS ACIN THRESHOLD AT 13.55V T i _
VIDER SETS ACIN 2 e R7122 23 CHGR CST R N EisT
30mA max load 0402 10 301
1
PP5V1_CHGR VDD R741701 Y PPDCIN G3H CHGR
e w01 IANAN 2 o PP5V1_CHGR_VDDP 17200 e o0, 15 e CRITICAL CRITICAL BYPASS=07130:1.5mm
VoLTAGERS - 1v o LivE_WIoTA=0.2 mm e VoLTAGE-18.57
ormneRe A o0, 2 201 ormmeRe® c7130 |, c7131'|, |*c7135 1 C7136 1 C7137
e VORTAGETS- 1Y 33UF-0.060HM —— 33UF-0.060HM —— —— 1UF —— 1UF 0,,001UF
59 45 a5 40 3 37 3 33 20 17 _PP3V42 G3H oz Cc7101 * c7122 ¢ 1 c7121 208 —T— 208 —T— 10 10 10
&5 61 62 o1 1UF 0.10F —— —— o.1uF roLy-TANT Pory-zavr 2 z xsm 2w 2 X7R-cERu
1R7 11 0 108 108 108 CASE-D3L CASE-D3L, 603-1 603-1 0402
NO STUFF v 25v L v
130K XsR R R
s R7102" 102 102 102
20w -
22 100K 2 <
2 201 5% —
/2o VDD VDDP
R7100 201, 12 2
[VHST CRITICAL DCIN o CHGR_DCIN
SMC_RESET L AN 2 CHGR RST L 13 o Max Current = 8A
e4 46 30 37 [Iy—=0= S22 NV SMBUS SMC 5 G3 SCL 11 SMB_RST_N SGATE| 26 CHGR_SGATE .
1ood® 48 8 - sct U7100,cape1 CHGR_AGATE 167125
MF 48 40 37 SMBUS_SMC _5_G3_SDA 10 |spa TQFN 0.22UF 2| TO SYSTEM
0201°% %3 64@—CHGR ERO " Y cstp| 2873| CHGR CSI P —_— % CRITICAL f = 400 kHz
[VER
Float CELL for 18 ” N 0 CSIN{ 2773 CHGR CSI N 2 o Q7130
CHGR CELL 6 _IcELL ~ Sos RJKO3PODPA CRITICAL CRITICAL
0 BOOT| 25 CHGR_BOOT - F7140
CHGR_ACIN 3 [acIin | — prrew— 1 WPAK
n UGATE| 24 CHGR_UGATE - 8AMP-24V
A CHGR_ICOMP 5 |tcomp H PHASE| 23 CHGR_PHASE ———— R I 7 1 2 1 2 PPBUS_G3H 27 41 42 49 56 62 64
R7 1110:3 WIN_LINE_WIDTH0.2 mmMIN_NECK WIDTH=0.2 mm CHGR VCOMP. 7 lvcomp cenzal 21 CHGR LGATE T T PIMC104T4RTMN_SM o
R LINE_WIOT-0.2 m MIN_NECK_NIDTH-0.Z WITCH_NODE~TRUE | MIN LINE_WIDTH-0.6 mm
s e i CHGR VNEG y 8 |vNEG T ——— — mroremon T | otangecs 6
17200 wan_wecH WIpTE=0.2 fm aara_poraerace —
e 'R7115 CHGR_CSO_P 18 |csop BGATE| 16 CHGR_BGATE .
201, .. CHGR CSO N 17 |cson 20v/v AMON| 9 CHGR_AMON oD —
g 36v/v BMON| 15 CHGR BMON ooy < —t PPVBAT G3H CHGR REG
1 1 - OK| 14 SMC_BC_ACOK E_LINE_WIoT=0. 6 mm
R7111 c7150 B ey e o ] o e e
. . VoLTAGE-3. 6V
1% 10w o= g c7140', c7141! Cc7143* 1 C7145
el 2 xsm s207-0. 02308 6207002308 ——  620F~0.0230HM 1000PF
201 0402 N 20% 20% — 208 — 108
2 R v 2 v 2 v 2 PR
1 1 H 0201
1 C7102 =
—_ }gF CRITICAL
 wen XW7100 R7150 Q7155
402 SM 0.01
SI7137DP
1 2 (GND) o5 -
5o " i TO/FROM BATTERY
PLACE_NEAR-U7100.22: mm serat
1 2 PPVBAT G3H CHGR R @ PPVBAT G3H CONN 48 64
3 4 jritpept iy 1 A "
vorTAGE5. 6V T =
(CHGR_CSO_P) R7151 2.2 . 2 73 43 CHGR CSO R P B
O NECK ToTH-0 1 fm
(CHGR_CSO_N) i R7152 0 1 2 7343 CHGR CSO R N
i e e ANIWNA G500 e oot -
O NECK ToTH-0 1 fm
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR _BGATE)
= WIN_LINE_WIDTH=0.25 mm
O NECK NTOTH-0 2 T
1 C7142 c7111 ¢ 't C7100 C7105 ¢ C7126 !
0.01UF —— —— juFr 0.22UF —— 1000PF —— * R7151 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
T T i - o . DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
XSR-CERM 2 2 xsRr XSR-CERM 2 X7R-CERM 2 C7 11 7 1 1 C7 114 1 C7 1 13 1 C7 112
020 10221 5031 020
10UF —— —— 1UF —— 0.1UF .01UF
GND CHGR AGND Tos —— —— 1ot - 10 10%
IN_LINE DT~ 2 nm 3 2 2 25v
e i s v, . 2y 2 2 . 2y
VOLTAGE=0V. 805 603-1 402 402

SYNC DATE=02/00/2014

pr—
SYNC _MASTER=J41 MLB
[T T

PBus Supply & Battery Charger
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VR_HOT* rcc| 18 CPUVR_FCCM oo =

PROG2 pwm2| 22 CPUVR_PWM2 oo =
PROG3 pwMil 20 CPUVR _PWM1  @ymyse

G_ISNS a1 5255 55 62 6

scrx pGoop| 2 CPU VR READY s

R7201
61 59 50 56 52 46 45 22 17 3¢ _PRSV_S0 AR
P = =03 T™m =0. 3 Tm
5% MIN NECK_WIDTH=0.2 mm MIN NECK_WIDTH=0.2 mm
éé}gg VOLTAGE=5V VOLTAGE=T12.9V C
402
PLACE_NEAR=U7200.16:2mm ! (EIZFZ 0 1
R7235 - i
CPUVR, NTC_R 19 v 31K2 55
— VYV
1/20W -
MF
201
1 (GND) ©
~
R7236* 1 -
95.3K R7237 VDD VIN
1%
17208 100KOHM '‘R7223|'R7222 '‘R7220 U7200
A 0201 16.9K 2 9.31K 6.04K SL95826HRZ~_R6200
2 CPUVR_NTC LLP
s 2 30 27 17 16 gs g ¢ PRIVOS_SO . 2o up2o" i - Nre
2201 2201 2201 67 38 37 6 QPI!_PRQCHQT_L 4
Cc7278 R7279* 1R7280 l CPUVR_SLOPE 29 | sLopE
0.1UF 54.9 130 =
PLACE_NEAR=R7279.32:2mm ¢ 9% 1258 15, 0w = CPUVR_PROG1 28 | PROG1 puM3| 2% no
ERIZEER oy M CPUVR_PROG2 27
2012 2201 CPUVR_PROG3 26
PLACE}EAR:TWZOOJZ :2mm PLACE_NEAR=U7200.30:2mm CPU VR _EN 11vR oN
o7 o BT CPU _VIDSOUT 30 | spa DRSEL|_25 CPUVR_DRSEL
s @om—CPU_VIDALERT L 31 | arERT*
o o —CRU_VIDSCLK 32
CRITICAL
6
: @ CPUVR_ISUMP CRUVR_COMP comp 5
c7215 CPU_RTN 13 | row Ne—x e
NO_XNET_CONNECTION=TRUE R7 2 1 5 - NC NC
214 845 820PF CPUVR_FB 7 |rB nef 2
220PF —— 1 2 CPUVR_ISUMN_RC 1|2 = NC
198 —— 15 201 . N 108l [ 02 f CPUVR_FB2 8 | rB2 ne|24 ne
x7R—c§§§ 2 i/zow  ME Rz 210 2oV XTR-CERM 25v° Np0-Ca8-cERM (CPUVR_ISUMP) 15 | 1sump
52 D CPUVR_ISUMN 1 A 2 CPUVR_ISUMN R 14 | 1sumn
1%
3
1;Mlz§w P IMON
s2 mD—CRUVR_ISEN1 12 | 1sEN1
s2 (m—CPUVR_ISEN2 11 | rsEn2
10 | rsEn3
g2
1 C7210 |1 C7211 C7240: G
—— 0.01UF —/— 0.01UF 1.2NF —— =
-1 10% -1 1l0% +/-10% —1— ™
10v 10V
2 X7R-CERM 2 X7R-CERM CERM 2
1 0201 0201-1
CPUVR_COMP_RC —
- - NPO—CDG—S%E% lgg 233 0
1 .3K
C7213: R7240 NO_jNET COM Py
1 75K 1/20W
0.1UF oK %
CERME)}(gi :_ Ve
6201 2012
NO_XNET CONNECTION=TRUE
R7241
= CPU_VCCSENSE_P_R 1WA
NO_XNET_CONNECTION=TRUE = —E— AAVAY;
R724 1% L
7 0 3 NO_XNET_CONNECTION=TRUE 2% wo xRSO oN=TRUE
¢ + x> CPU_VCCSENSE_P LAAAZ C7242 © R7
A 100BF R712K42 R7221<50
1/20W
2|2 CCSENSE
o] I I CPU_ V! _P_RC 2 AANL LAAAZ CPUVR_FB_RC
Py NOSTUFF
sz XW7261 1C7250
su 330PF
o0 D CPU_VCCSENSE_ N 1 % 2 10%
- - 2 X7R-CERM
NO_XNET CONNECTION=TRUE 0201
1C7260 1C7261
—— 330PF —— 330PF =
-1 1l0% — 10% =
16V 16V
2 X7R-CERM 2 X7R-CERM
0201 0201

Il

—
NOSTUFF
'‘R7225
0
5%
1/20w
MF
50201
R7gz4
1 2
5% (:
1720w
0201
—

p— —— A
SYNC MASTER=J41 MLB SYNC DATE=04/0972013
[P TIT -

CPU VR12.6 VCC Regulator IC
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8 7 6 5

4 3 2 1

64 62 55 53 51 a1 PPBUS_S5_ HS COMPUTING ISNS

) ) . Additonal Input Bulk Caps
NOSTUFF NOSTUFF THESE TWO CAPY ARE FOR EMC CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
I PRt R PR ' c7370 L' c7371 .|' ¢7372 ,|*c7373 .|' c7374 ,|' c7375 .|' 7376 .|'C7377
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208 —T— 208 —T— 20% 208 —T— 10% —T— 10% 108 2 v . hv 2 v 2 v 2 11v 2 v 2 v 2 v
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TANT-POLY TANT-POLY X7R-CERM X7R-CERM 1 1 1 1 1 1
CASE_B2S.1 CASE_B2S.1 0603 0603 0402 0402 0402
Al RITICAL
1 45 33 83 4 PR5V_S0 = R7310
B CRITICAL 0.00075
. 9 L7310 o =
Cc7310 OMIT TABLE 0.40UH-20%-16A o
1UF 1 0612
}2\‘, CRITICAL CBUVR PHASEL N 2 PPVCC_S0_CPU_PH
MIN LINE WIDTH= MM IN LINE WIDTH:
xes-cent z Q7310 MIN-NECK—WIDTH= 8:8 MM MPCGO730-SM  MIN-NECK—WIDTH 4 3
CPUVR_UGATE1 SISA18DN DIDT=TRUE 15281757 VOLTAGE=T.8V
MIN LINE PWRPAK-SM SWITCH_NODE=TRUE NOSTUFE Ja a2 CPUVR_ISNS1 P @CBUVR ISNS1 N _gmom sz 52 7
PHASE 1 vioreamor | R7312
= DIDT=TRUE 2.2
5% R7314
1/100 1.00
MF-LF 1%
vee 1 2 603 , 1/20w
U7310 . CPUVR PH1_SNUB ) ot
omrT
ISL6208D o Nosrore® CPUVR__ISUMN oD 51 52 R7317
DFN v =
51 PUVR_PWM1 3 lpwM BOOT| 2 1 ¢7312 NO_XNET CONNECTION=TRUE OSTUF.
o 001ur R7315' 'R7316 NOSAREE ceuve rsmse x . s o
108 1K 200K NONE NO_XNET_CONNECTION=TRUE
52 51 CPUVR_FCCM 7 frcem UGATE| L FR-AA— 1% 1% NONE
CRITICAL 5| OMIT TABLE 0402 1/208 e 0201
- 201 201
prase| 8 B CRITICAL 2 2 _—
5 C! GATEL 4/ d = Q7311 -
LGATE| PUVR_LGATE
THRM SISA12DN
GND PAD M%g%%g%#%g%g 8 g MM | PWRPAK-SM CPUVR_ISEN1 T =
T o DIDT=TRUE
35353942 S CPUVR_ISUMP oD =
R72 311 i
"PUVR BOOT1 1 y ZCPUVR BOOT1_RC
T . . 25
b NOSTUFF NOSTUFF THESE TWO CAPY ARE FOR EMC
= CRITICAL CRITICAL CRITICAL CRITICAL
= .|*c7323 ,|' c7324 |!c7325 1 c7326 1 c7327 1 c7328 1 c7329
s20r-0..0230m— " 620r-0. 0230m 10UF  —— 1UF —— 9, 001U OD‘DUIUF
H % 16v 16v 50v
I 2 TANT-POLY 2 TANT-POLY 2 2 2 X7R -CERM X7R-CERM
108 CASE-B2S-1 CASE-B2S-1 0603 0603 0402 402 0402 C
PP5V_S0 A
8 56 52 51 46 45 32 17 16 402 l
g R73
CRITICAL = szfug PPVCC_S0_CPU
17320 0 810 42 62 64
c7320 ! 0.40UH-20%-16A "
1UF PPVCC_S0_CPU_PH2
10% CPUVR_PHASE2 1 2 2 V = 8 V
xes—cooy 2 MIN LINE WIDTH= MIN LINE WIDTH= 1 out 1 s 5 maX
5402 o MIN_NECK_WIDTH=0.2 MM §4§§§37735°7*5” gég;gg%x;ﬂgn'rﬂ 0:25 M 3 3 2A max Out ut
OMIT_TABLE By — - p
— NOSTUFF CPUVR_ISNS2 P & CPUVR_ISNS2 N U 2 52 74 fd
1 CRITICAL rR7322" =7 Hz
Q7320 2,2 'R7324
PHASE 2 CPUVR_UGATE2 SISA18DN 110w 1.00
° MR ENR IR T, i
o DEDYSTRUE CQUVR_PH2_SNUB Szo1 e ——
07320 Rostorr : CPUVR_ISUMN oD 51 = R7327
ISL6208D 1 ¢7322 NO_XNET CONNECTION=TRUE NOSTUFF CPUVR ISNS1 N
D CPUVR_PWM2 3| o 2 0.001UF R7325} 'R7326 AN i e
51 CPUVR_PWM2 3 |pwm BOOT 10%
Ty 111%< ZOOK NONE NO_XNET_CONNECTION=TRUE
o X7R-CERM NONE
52 51 CPUVR_FCCM 7 |rccm UGATE| 1 4 0402 /208 éézow 0201
201 201
CRITICAL OMIT TABLE 2 2
PHASE| 8 b CRITICAL =
| H Q7321
HRM LGATE[ 5 CPUVR_LGATE2 4 G| ko SISA12DN CPUVR_ISEN2 o
GND "PAD I PWRPAK-SM
o B Dibr=TROE 1 CPUVR_ISUMP oD = =
35353942 S
R7321 J B
"PUVR BOOT2 2 AAAL CPUVR BOOT2_RC
= E?LTJQJ’E'”"'“ - L/16w Dm:i;u“;'”"'“‘z h
C7321 402
0.22UF
1|2
Al =
10%
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402
—
p— — A
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PP1V2_S3

70 62 53 42 23 22 21 20 19 17

PP5V_S5

62 54 36

64 62 55 52 51 41

PPBUS_S5_HS_COMPUTING_ISNS

) .
.|'C7430 .'C7431 1C7432|1C7433 ,|'C7434
62UF-0.0230HM ——62UF-0.0230HM —— 1UF —— 0.001UF 62UF-0.0230HM
0% T 20% T 3% T 8% 20%
2 #a¥r_pory 2 $a¥r_porLy 2 ¥5R 2 X7R-CERM 2 $a¥r_pory
CASE-B2S-1 CASE-B2S-1 03-1 0402 CASE-B2S-1

CRITICAL

L7430
1.0UH-20%-11A-0.0110HM
oPDDR_S3 REG L 1

MIN LINE WIDTH=U.6 MM
MIN_NECK_WIDTH=0.1 MM FDSD0630-SM

DIDT=TRUE

10%

50v
X7R-CERM
0402

DDRREG_VDDOSNS_R

CRITICAL
R7450
0.002
ME-LF/4W
1206 1%
PP1V2_S3 95182021
PR
CRITICAL
LD b
=35 ca461 Vout = 1.35V
2 269Y_1akn0 - PO LUF 14.1a max output
CASE-B2 sm_ 18% N (07435 limit)
CRITICAL XR-GEEY £ = 400 knz
t7441'. |1 c744d5
3302%1; —— L ,50UF PLACE_NEAR=C7440.1: 1mm

SM

1

H=0.2_mm
MIN_NECK_WIDTH=0.17 mm

C7400
10UF
8% 3 CRITICAL
38 = Q7430
- WL | e
1 VLDOIN _ - - CT742%
- N FENE NEBRER 6 oR7 425t o 16% p—
12 lvsn vest| 15 DDRREG_VBST 3 5 DDRREG_VB$[T'2RC
U7400 DPRVHM4 DDRREG_DRVH PIPToTRoE MIN-LINE—WIDTHLO 6 M 3 | TG —
v o MEMVTT _PWR_EN (VTT Enable) 1 Sw|_13 DDRREG Ly, CSATENOPETTRUE DIDT-TRUE DIDTTTRUE 25v s
TPS51916 SWITCH_NODE=TRUE DIDT=TRUE XoR 4 7
+» > DDRREG_EN (VDDQ/VTTREF Enable) 16 ]ss orn 202 o TR AL
prvr| 11 DDRREG_DRVL niprersus e RS INE WIDTH=0.6 mn AR
DDRREG_1V8_VREF, 6 |VREF MIN_NECK_WIDTH=0.2 mm -
VIN LINE WIDTH=0-7 mm CRITICAL PGOOD DDRREG_PGOOD 59 - - — NOSTUFF
— - - o DDRREG_VDDQSNS
1 4 DDRREG_FB VDDESNSL2 b
Cg%&;; i R7415 MIN CINE WIDTRS0 2w~ o— o |REFIN vrr| 3 % PPOV6_SO0_DDRVTT (onEREG nRvT 5 | BG |_§
. p— 28.7K MIN NECK WIDT! .1 mm SM 5]
v 2 TS pou S DDRREG_MODE 1% jnoue TSNSl ppRREG vTTSNS 1 g3 2 |0/ 460 MR-RERRMERRCO: S AR £
=0:32 mm
X7R-CERM ME DDRREG_TRIP 18 |rrRIP MIN _LINE WIDTH=0.2 mm - -
BYeAss-U7400-6 fom 2201 MIN_NECK_WIDTH=0.1 mm o
PLACE_NEAR=U7400. 8 : Smm. VTTREF| S PLACE_NEAR=C2720.1:3mmn
CRITICAL
VTT THRM
1416 PGND GND cnp il ﬂ%ﬁi&?{wﬁ“’s%B’%EgR?B&F 462 £
=0:1 mm
§77 ¥ 1C7416 4 5 9 o VOLTAGE=0. 6
79 UF
l/20w
MF
2201
= 2 ((:’7242%91 R7460
XW74008] i 1250,
sM CERI‘"’I 2 IN LINE WIDTH: MIN LINE WIDT!
1 402 MIN_NECK_WIDTH: I/SZ%UW
201
GND_DDRREG _SGND

MIN LINE WIDTH=0.6 mm
MIN NECK _WIDTH=0.15 mm
VOLTAGE=0V

[((:ZXW7401

p—
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59 [IN)-ESVS4RS3 EN

TAGE=0V

5%
1/20m
ME
20201

PLACE_NEAR=U7501.4:2mm

‘R7551
0

5o IS5 BWR EN

PLACE_NEAR=U7501.21:2mm

‘R7552
0

5%
1/20m
ME

20201

SKIPSEL Strap
VREF2 Auto Skip (Higher Efficiency)
VREG3 OOA Auto Skipl (Lower Efficiency)
64 62 41 _EPBUS_SS5_HS OTHER ISNS BYPASS=07520.1:1.5mm
62 53 39 PPSV S5
c7542 |, c7540 |, 1 C7570 ! c7541 62 58 55 54 45 47 35 33 PESU S4RS3 c7584 1|, c7582 |, 1 C7581 1 C7583
62UF-0.0230HM 62UF-0.0230HM —— —— 1000PF 62UF-0.0230HM 62UF-0.0230HM — — — — 1UF 1000PF
208 200 —T 10y 54 PSVP3V3 VREG3 200 200 T 108 10y
wr-poty 2 mawe-pony 2 ? x7R-cERM 7500 * NN N WIDTHoG 5 wr-poty 2 mawe-pony 2 ?oxsm ? x7R-cERM
casg-p2s-1 cas-n2-1 0201 [ — MIN_NECK_WIDTH=0.2 mm case-nas-1 casg-p2s-1 402 0201
o2 ST¢BsvEIv3 vREPZ BYPASS=07560.1:1.5mm
102
NOSTUFF N
1. 1 ~ ~ ~ o~ - 1
R7500 R7501 C7501
PS5V S4RS3 VBST R 0 0 = Z 0 ™ N
st s @ = O © [
NECK 1200 120w 0 > 3 3 o
DIDT=TRUE e e
07520 . S ) e g & F 07560
F=400KHZ CSD52§Z3Q3D 't 7524 R754% SKIPSEL1 . a0 CSD52§Z3Q3D
—— o.1ur e PSVP3V3 SKIPSEL SKIPSEL2 -
PPSV S4RS3 1o 116 PP3V3 S5 REG R
58 55 54 49 47 33 32 1 |vIN | .o alrew 14 |oCSEL U7501 EN| 12 _smc pM G2 E 37 38 59 MP-LF wo, i VIN| 1
_ 1 b a0z, oFN <= 402 b T _
Vout = 5.0V _.,' | 3 « 3 | e "'— Vout = 3.3V
CRITICAL  P5V_S4RS3_REG_L - psv_sars3 vest 31 |VBST1 ) VBST2| 26 P3v vBsT MIN_LINE WIDTH=0.6 mm — CRITICAL
7.2A MAX OUTPUT DIDT=TRUE MIN_LINE WIDTH=0.6 mm DIDT=TRUE @ DIDT=TRUE MIN NECK WIDTH=0.2 mm 6.5A MAX OUTPUT
1,752 s Rerie = s
2.2UH-20%-1 120HY 7| HIN NECK WIDTHZO-2 mn ins3 prvn 1 |DRVEL 2 DRVE2| 28 Pavs ss prvm £3V3 S5 REG L L7560
_ - - DIDT=TRUE 208135
- 2UH-20 3A-0.0120H 7 Jvsw TGR| 4 MIN LINE WIDTH=0.6 mm DIDT=TRUE GATE_NODE=TRUE n GATE_NODE=TRUE DIDT=TRUE 4 | TGR sl |7 2-2U0H-20%-132-0 . 0120mM F=400KHZ
m MIN NECK WIDTH=0.2 mm 7]
° o 1 2 o 8 [] CRITICAL i 4RS3 LL 32 Iswl a sw2| 2. V3 CRITICAL [1E ! 2 o o
CRITICAL MIN LINE WIDTH=0.6 mm DIDT=TRUE SWITCH_NODE=TRUE SWITCH_NODE=TRUE DIDT=TRUE CRITICAL
PIME063T2R2MS-SM MIN NECK WIDTH-0.2 mm - B - PIHEO63T2R2MS -5
150UF-0.0B5OH! 15251798 P5V_S4RS3 DRVL 30 [DRVL1 DRVL2| 27 P3V3 S5 DRVL - 15251798 150UF-0.0180HM-1.8,
CRITICAL c7552 ' 2 —a| MIN_LINE WIDTH=0.6 mm DIDT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE DIDT=TRUE - 2 2 1 ¢c7590 '
1 — a BG| 5 MIN_NECK_WIDTH=0.2 mm Psv sars3 cspl 7 |cSP1 csp2| 18 P3v3 5 csp2 5 |BG a 100F c7592 =
c7554 |, o W7520 xw75218] z— 'z XW7560(€:I XW7561§] 204 o —
" o o o iov
6.3v 5 o c7518 P5V_S4RS3 CSN1 8 |csN1 CSN2| 17 P3V3 S5 CSN2 o 2 6.3v 5
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150UF-0.0350mM |+ crrrrcan 2 108 2
—_C7553 2.2 108 PSv_S4rs3 coupl 10 |COMP1 comMp2| 15 P3v3 S5 compz 5% 100r-0.010qubi-1. 82
a2 XW7322 210w XTR-CERM ek WIDTH=0.3 nlnf*ig.‘g
rorr-tAfr o P 402 P5VS4RS3 EN R4 |EN1 EN2| 21 P3v3ss BN ® NECK_ . 503, , C7593 ——
CASE-B2-pM 603 PLACE_NEAR=L7560.2: 3fun 200
2 5 ;1
1 PGOOD1 PGOOD2| 20 6v 2
J_ B R7 ';’;:17 o0 600 P3V3_S5_REG_SNUB XW75 28] jt
AR DIDT=TRUE on cass-n2osn
DIDT=TRUE |1 cmUFF > 'R7536 |, NO STUFF GND THRM_PAD NOSTUFF
: C7522 1 1/‘2‘0 7K 307537 E XW7500 3 35353905 l/‘z‘o ! C7562 ’ P3V3 S5 VFB2 XW )
“ K W
» N R7506 1 0.001UF p—ov3 55 UrA2 XM
0.001UF 201 120 . R7549 - o R7516 10% -2 mm
To 201 w 1720w 249K 201 1 mm
580 7 Lo " o § . 665K 2 X7R-CERM
X7R-CERN ) P5V_s4Rs3_CoMpl_R : PLACE_NEAR=U7501.28: 1mm o Vaow 2 'R7563
R7556 N c7537 1 o = - ez %01 = 10
= 4.22K C7536 270pr —— |7 c7538 ! C7539 2 5%
1/20w
PSV_S4RS3 VPHL R 120w 4700PF i 4700PF 22pF P3V3 S5 cSP2 R o
e 1oy e 1oy & I LINE WIDTH-0.2 mm  DIDT-TRUE 5201
MIN_LINE_WIDTH=0.2 mm| 201, o2 P A wro-cog MIN NECK WIDTH=0.1 mm  vs 55 vEB2 &
MIN NECK WIDTH=0.1 mm s oo v
- o R7520 201 201 0201 MIN_LINE_WIDTH=0.2 mm MIN_LINE_WIDTI
PS5V S4RS3 CSP1 MIN NECK WIDTH=0.1 mm MIN_NECK_WIDTH=0
DIDT=TRUE MIN _LINE WIDTH=0.2 mm
i 54 _BSUP3V3 VREF2 54 _BSVP3V3 VREF2 23.2x
MIN LINE WIDTH=0.2 mm s
MIN NECK WIDTH=0.1 mm 17200
201
P5VS4RS3 PGOOD ’
Z
1 mm MIN LINE WIDTH=0.2 mm
S5 PWRGD MIN NECK WIDTH=0.1 mm
R7561
10k
GD P5VP3V3 SGND 10
wiN LINE WIDTH=0.6 mm
M{N NECK WIDTH=0.2 mm

pr—
SYNC _MASTER=J41 MLB
[P T
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1.05V SO0 Regulator
e
64 62 53 52 51 41 _PPBUS_S5_HS COMPUTING ISNS
c7620 ! c7621 |, C7622 ¢ 7619 1C7624
51 42 38 27 17 16 15 11 8 ¢ _PP1VO5_ S0 62UF-0.0230HM 62UF-0.02308M — — 1000PF —— —— 620UF-0.0230HM 1UF
(LA IE 5 250 oo 189
P P cery 2 - — 2 XoR
casE-p2s-1 case-B2s-1 0402 casE-p2s-1 402
P1V05S0_BOOT RC l PLACE_NPAR-07830.8:1.5mm
6a 62 50 51 19 47 35 32 _PESV_S4RS3 ’ C760 1 C7630 -
10U
C7600 * C
10%%1; o6 CRITICAL
258 2 L Q7630
603 =
R— o FDPC1012S
LLP
= VLDOIN P1V05S0_VBST
TN SINE WissASoTS mn e v+ A
12 lvsIN vBST| DibTemmo osE ™
. . - 9 [v+ OMIT
Scrub S3 & S5 pins connections! U7600 DRVH R7§31 — R7640
P1V05S3 EN 17 s TPS51916 W P1V0550 DRVH 1 2 pivjosso prve| r el s 0. 063
59 PLVO5S0 EN 16 |s5 o SN NECK WIDTH-0.3 N NECK WIDTH-0.2 mm — L7630 18 e
GATE_NODE=TRUE ATE_NODE=TRUE 2 1.0UH-20%-11A-0.0110HM i R
DRVL| 11 DIDT=TRUE MF-LF IDT=TRUE cyN PP1VO05_S0O 1%l
P1VO5_S0_VREF 6 _|VREF 402 l' 0612-SHORT 16 17 27
MIN _LINE WIDTH=0.2 mm CRITICAL PGOOD[ 20 P1V05S0_LL sw 3 . 1 2 PP1V05 SO REG R 1 2 Vout = 1.05WV 55 58 59
HNNECKIDRIZ0 1 vDDOSNS| 9 SN NECK WIDTH-003 e 7 NOSTUFF  FDSD0630-su S 3 a :
C7615 1 R7611 P1V05S0_FB 8 |IREFIN SWITCH_NODE=TRUE 1 CRITICAL  VOLTAGE-1.05V CRITICAL —
0.10F —— 35.7K TN LINE WIDTH-0.2 mm VTT| 3 ewvessd ver DIDT-TRUE = R7632 ;| 21A Max Output
19 T 52‘ TN_NECK_WIDTH0. 1 mm P1V05S0 MODE 19 [MODE vT 1 2.2 ngoﬁ*—L £ = 300 kHz
XTR-CERM 2 w2 P1VO5SO_TRIP 18 |TRIP P1V0550_DRVL 7_[Lse 210w FIACHNEARTL 630251 S 200 T~
- A 2201 MIN _LINE WIDTH=0.6 mm 1 MF-LF C7623 2.0v 2
e NEAR-07600.815mm VTTREF| MIN NECK WIDTH=0.2 mm 5603 1000PF —— POLY-TANT
GATE_NODE-TRUE Lons 1905 0 B P —— cnse-na-sul
YTT THRM DIDTZTRUE v P1V05S0_LL_SNUB 74 42 (OUT-LSNS 105 S0 B 2%,
DIDT=TRUE
N PGND GND GND PAD alala NOSTUFF B 0402 CRITICAL
R7612 d J 4 4 P1V0550_PGOOD I C7632 1| e (oopsus ves son A .
49.9K N N N ~ o e e D T 0- 601U +|"c7648 [Ep—
15 R7610 ['R7613|'R7614 b b . T ——330uF XW7610
1/20W b 200
ME 1K 47 .5K 17.4K H XTR-CBOM 2 P SM
201 1 1 1 TR-C FoLY-TANT
2 ennsrion.o ﬁzow ﬁzow 1?2 W casE-nz-suL 1
261 261 561 +
2 2 e o 5] 2 i seearn :smn = 2| C765 -
XW76000, ©-223
SM — B
1
P1V05S0_AGND
MIN_LINE_WIDTH=0.6 mm PLACE NEAR=U7600.21:1mm
CK WIDTH=0.2 mm
7641
P1V05S0_VDDOSNS | 10 A P1V05S0_VDDQSNS_R
MIN_LINE_WIDTH=0.2 mm 5% .2 mm
MIN NECK WIDTH=0.17 mm 1720w 17
201
e
p— —— A
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PPBUS_G3H

64 62 50 49 42 a1 27

PPBUS SO LCDBKLT FET
MOSFET FDC638APZ
CHANNEL P-TYPE
CRITICAL RDS (ON) 43 mOhm @4.5V
*C7797 AND C7799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS
LOADING 0.65 A (EDP)
FDC638APZ SBMSO001 *PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
SSOT6-HF PPVIN SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT
@
F7700 ©
3AMP-32V-467 : THERE IS A SENSE RESISTOR DETWEEN pLaCE NEAR-L7701.2:5mn
: 2 PI‘EXIILN gowsl‘g ECDBKLTF z ~ Al DUP;B g SW. BKL7 CRITICAL CRITICAL
MIN-NECK—WIDTH=0:25 - N US_SW_ 1,7701 77 PPHV_SO0SW_LCDBKRLT 60 62 o4 D
603-HF VOLTAGE=T2.6V ON THE SENSOR PAGE 15UH-2.8A
PLACE_SIDE=BOTTOM |IR7 788 C77821 — So223
- 301K 0.1UF sc o PPVIN_SOSW_LCDBKLT , 1 2 LCDBKLT BOOST A NI K
1, 185 - - CRITICAL PINBOS53T-SM 202750 M LT CRITICAL | CRITICAL
o XTR-CEEN C77121 1C7713 SWITCH NOD‘EII TRUE RB160M-60G 1C7796 1C7797 1C7799
2201 10UF 0.1UF ——220PF —-10 — 10
PEN PEM T, 38 T %83 %83
LCDBKLT_EN_DIV_L %3r 2 2 %8R 2 X7R-CERM 2 ¥s5R 2 ¥s5R
805 102 0402 12T0-1 12T0-1
1R7 7 8 9 PLACE_NEAR=L7701.1:3mm PLACE_NEAR=L7701.1:3mm
PLACE_NEAR=U7701.A5:3mm PLACE_NEAR=D7701.2:5mm
%;17K 1 L PLACE NEAR=D77071.2:3mm
1/20wW =
2201 59 58 56 52 51 45 45 32 17 16 _PPBV_S0
daa
LCDBKLT_EN_L XW7720
SM
PPVOUT_ SW_LCDBKLT_FB 1 2 ——
Q7707 |23 BYPASS=U7701.D1:5mm BYPASS=U7701.D1:3mm VORTACEC SOV o 1 MM PLACE NEAR=C7797.1:5mm
DMN5LO6VK-7 1 C7 7 1 MIN_NECK_WIDTH: .1
sor-s63 | Kh 0.01UF
H ~ 1
ot EE T
N wwmays Qe PP3V3 SO ! 10.2 ohm resistors for current
1 EDP_BKLT E LCDBKLT DISABLE :
= = = measurement on LED strings.
BYPASS=U7701.C4:4mm
Q7 707 |2 6 77111 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
0.1UF ——
DMN5LO6VK-7 K 613{’} I 10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R7717,R7718,R7719 BKLT: ENG
SOT-563 CERM-X5R 2 3 a 3
w|_‘ (GND BKL SGND) 0201 e 10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R7720,R7721,R7722 BKLT : ENG
N U7701 C
1 (T BKLT PLT RST L 25-BUMP-MICRO BKLT PROD
= R7741 BKL_VSYNC_R P2 jvsunc sw_ol B2 R7717 VY LED RETURN_1 g, «
10K c2 sw_1| B2 MIN LINE WIDTH=0.5 5% 16W MF-LF 402 “
1,\/\/\/2 BKL_FLTR FILTER = MIN-NECK—WIDTH=0. 30 Mm MIN LINE WIDTH= 0 5 mm
v o PLACE_NEAR=U7701.E5:10mm MIN-NECK—WIDTH=0:20 mm
R7353 1/;2Fow BKL_ISET B3 |1ser FB| A5 BKLT : PROD
1 2 R77 1 2
69 40 25 19 16 14 (IR SMBUS_PCH_CLK 201 BKL FSET B4 | popr E TN TINE WeDrie LEWD RETURN 2 60 64
;% A MIN_NECK WIDTH=0. MIN LINE WIDTH 0.5 mm
R7757 1720w D3 PLACE_NEAR=U7701. mm MIN_NECK_WIDTH=0.20 mm
ME BKL_SCL SCLK
SMBUS_PCH_DATA 0 o201 BKL SDA b4 our1| ES BKIL,_ISEN1 BKLT : PROD
@ e e gDy SHBUS_BCHDATA sDA our2| D5 BKI, ISEN2 R7719 o . 2 LED RETURN_3 60 o4
r: 0x58(Wr)/0x59(Rd) 141’2Fow BKL_PWM 24 | pum our3| €5 BKI,_ ISEN3 MIN-NECKWIDTH= 'zomm MIN TINE WIDTH=0.5 mm
o¥E, AN BKL EN 23 | o oural E3_BKL_ISEN4 PLACE_NEAR=U770 c5.10mnl.3KLT PRO];’IIN‘NECK‘WIDTH— 120 mm
LCDBKL E2 :
s o PPVIN SOSW T R7731 BKL_FAULT 3 | pavnr curs B2 BRL ISENS 7720 0 1 2 LED RETURN_4 o0 |
200K R7715 TP7701 G> ours| Bl BKL_ISEN6 MIN LINE WIDTH=0.3 mm
% TP-P6 CRITICAL = MIN_NECK WIDTH=0.2Q mm MIN LINE WIDTH=
1/20w %%OOK PLACE_SIDE=BOTTOM = = PLACE_NEAR= 87702 ;23 : Tm MIN_NECK_WIDTH= 230"
R7704 201 1720w @ A 66 BKLT : PROD
5 uE, o o gd R7721 o0 2 LED_RETURN_5 o 6
- EDP_BKLT_PWM 1 2 2 _ 3 % 3% — W ToE winTi=0 s VYV s T/ Tew Mr-ir 102 — 1D
SO A Fpwm=9.. 62kHz BERCRE RT3 29 B YRR REBRR=S 20
1720w =17. = -EB2:
b5 == I_LED=17.1lmA see spec for others gf x| 2o BKLT : PROD
R7755 R7714') |'R7716 R I22 0 3 2 LED RETURN 6 o
21. 5K 90.9K MIN-NECK WIDTH=0. mm MIN LINE_WIDTH=0.5 mm
% 1% % PLACTE_NEAR=U770 :10mm MIN_NECK_WIDTH=0.20 mm
1720w 1/20u 1720w
€L 5201 201, 5201 XW7710
= SM
GND_BKL SGND 1 R 2
MINWECKW]{B%E 8 %
I_LED=369/Riset VOLTAGE=0V L B
(EEPROM should set EN_I_RES=1) PLACEMENT NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
CRITICAL
L7750 .
550 56 52 51 46 45 33 17 3 [PBSV_S0 10UH-0. 58A-0.350HM Keyboard Backlight Connector
BYPASS= 1 KBDLED SW re—
=U7750.1:2:2 MM CRITICAL
1 1098as-5M MIN NECK‘WIDTH 0: 225 MM J7715
C 7 7 5 0 SWITCH N'ODE TRUE
1UF —— ~ BIDT=TRU FF14A-4C-R11DL-B-3H
%8{%’ VIN Fé*RT*SM
X5R 2 NCx—)
402-1 Uu7750
— | SPN035007G o
MLF
2
5 SMC_SYS_KBDLED 3 |y swl.7 L_2lg
CRITICAL 3 5
sa KBDLED FB 6 |rB out| 1lss KBDLED ANODE I 4 o
MIN LINE MM MIN LIN! MM
VOHGEK;"JIDTH 0 ZNMédx 5 Inc VCI)LTAE%K;VOHDTH 0-27m
= ) 6
1IR7700 cNp  THRM 1 C7755 1C7756 nex——0
4.7 ~ PAD o (1)0.%22UF f— (1)0.%22UF 1850793
p—
Tieu Jef  a S0V 2 3%V e 518307 SYNC MASTER=JA1 MLB svne oate=os oe o] A
> 0603-1 0603-1
2 402 . .
LCD/KBD Backlight Driver
<SCH_ NUM>| D
= d} Apple Inc. m
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1.05V SUS LDO
Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pull-ups (3) must be 51 ohms to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage D
dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.
CRITICAL
XDP
U7840
TPS720105
64 62 59 58 46 18 14 11 3 _PP3V3 SUS son
PP1 16 62
41BIAS
B Vout = 1.05V
IN ouT L
N , Max Current = 0.35A
EN NGZ_x NC
XDP THRM XDP
w54, ppavs S5 1.8V S3 REGULATOR c7840 ap TR . cr8a1
33 28 18 17 ’ ’ 1UF —— 7
73888 8 Tos —
6.3, —
c7824 CRITICAL ey
1000PF €7820 ! '
vl - 15251870 OMIT
R7829
u7820 L7820 0.002
ISL8009B 2.2UH-20%-2.0A-0.1080HM 12
DFN 2520-5m i
0612-SHORT
s I P1V8S3_EN 2N CcRITICALLX|8 P1V8S3 SW 1 I L2 PP1V8 S3 REG R 1/\/\/\/ 2 __PP1V8 S3 20 21 22 23 57 62
DIDT=TRUE =0
59 (QUM—BLVBS3 PGOOD 3lpor vrB|® v P1V8S3 FB VOLTAGE=T.2V CRITICAL
1 07823 1 07821 CRITICAL NC NC
4 5 1 =
KIP RST| J B Jl S C7825 Vout = 1.794V
GND THRM_PAD 1 T, 3% I Max Current = 1.8A
= R7820 2 NPO-cOG-cERM | ?  XSR-CERM-1 Freq = 1 MHz
7 9 113K 0201 C
fry
1720
e
201,
<Ra>|
1 CRITICAL
R7821 c7822 1
90.9% 22UF
17200 200
e XSR-CERM-1 2
2
<Rb
L -
Vout = 0.8V * (1 + Ra / Rb) -
1.5V sO LDO
CRITICAL
u7870
TPS72015
son PP1V5_S0
3a 29 28 18 17 16 15 13 11 s PP3V3 S5 4 |p1AS 858 59 62 64
R RS Vout = 1.5V
62 57 23 22 21 20 [TW)-PR1V8 S3 6 lin oun L °
Max Current = 0.02A
59 20 [TW)-BM _SLP_S3 BUF L 3 |en Nd2 s NC
THRM
c7870 ! Cc7871 1 GND PAD 107872
1UF —— 1UF —— 5] 7] —— 2.2UF
08 Tos — 7
6.3v 6.3v 6.3v
ceru 2 ceru 2 2 xir p— — A
402 402 402 SYNC MASTER=J41 MLE SYNC DATE=02/06/201?
o o nom
BYPASS=U7870.4:1mm . .
Sensa-o7670.6110m 1 Misc Power Supplies
<SCH_NUM>| D
Apple Inc. =
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1.5V SO Audio Switch

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

NOSTUFF
R8842 R8041 —— PPlV5_SOSW_AUDIO_HDA 011 a7 s .
s PPIVS S0 W AN mmmwwmm%ws 3.3V SUS Switch
NOSTUFF 0201 0201 Ko R8020
1 0.002
R8040 — PP1V5_S0SW_AUDIO s Ug8020
10K U8040 = PP3V3 S5 TPS22924 i
17238 TPS22924 {_PP1V5 SOSW AUDIO .4 o HWRBLEBEEY &sp 0612-8HORT
201 A2 cs® Al MIN-NECKWIDTH=0.17"mm EDP: 35mA 22 2l PgLTAG E=3. 3V—FET—R > ER3V3_SUS o rne e e s ee en et
2 2 |vin  vour([ BL VOLTACE-T.5Y . : B2 [ Jvin  vour([ s1 | NORTASETS:3Won_o sou 3 J<4 EDP: 112mA
,_BASE=TRUE CRITICAL MIN_NECK_WIDTH=0.20MM NC NC D
CRITICAL Uu8040 P3V3SUS_EN c2 fon
- D P1V5S0SW_AUDIO (EN c2 oy > O oND u8020
GND
C8040 1 - Part TPS22924C Cc80201? b3 Part TPS22924C
o
1. OZUSE p— Type Load Switch Type Load Switch
6.3V
020)1(5‘} 2 R(on) 19.6 mOhm Typ R(on) 18.5 mOhm Typ
> @ 1.8v 21.8 mOhm Max ' @ 2.5v 25.8 mOhm Max
-4 Current 2A Max = Current 2A Max
.
1.05V PCH HSIO Switch
LJ p—
3.3V S4 Switch 3.3V SSD Switch bty g PRSV_SO
. W1tTC omMIT J
R8000
0.00 242020 30 17 16 13 13 11 o _PP3V3_S5 C80051 -
e e Uug8000 Iy BRUEBEEL UF —
%é gg gg g; PP3V3_S5 a2 TPS<:2521>924 FET_R 012~ SHORT PP3V3 S4 %%g 2 Uu8005
_ 2933 36 38 39 62 64 SLG5AP1471V | 2
B2 | JvIn Vom( ﬁ(ﬁ'r%%g%i”w%¥g 9. 5qm 3 4 EDP: 119mA . 1C8070 = N P 3 PP1VO5 SO
CRITICAL N 0-20M1 we go. 1UF ED . PR T
S4_PWR_EN c2 |on VDD 2 8:3V PCH_HSIO _PWR_EN 9 CRITICAL 5 PP1V05_S0SW_PCH_HSIO
59 20 10 I uUusonoo CERM-X5R 58 15 s 8 11 58 62
GND u8070 0201 sL7 EDP: 1.84A
Cc8000 1 3 Part TPS22924C SLGSAP1453V = U8005
1.008 —— - P3V3S0SW_SSD_FET_RAMP 7 |cap ">V ol 3 o
6130 5 Type Load Switch CRITICAL g Part SLG5AP1417V C
*BR , SSD_PWR_EN 2 PP W_SSD_FET R .,
0201-1 R(on) 18.5 mohm Typ C8071 ¢ oN s N EDP: 5A p Tond Switon
4 @ 2.5V 25.8 mOhm Max 4700%{ GND M%gﬂ%g%ww%%g 8:38M¥ sense R on sensor page ype oa wite
vV
= Current 2A Max xR 2 NOSTUFF 1 uso70 HSIO has turn-on requirement of g(is)v s gég $8§$ I\TIIZE
1 1 Part SLG5AP1453V <0.1V/uS ramp rate and 9
- - <65uS from EN to 95% (1.05V) Current 6A Max
Type Load Switch
. 59 58 Y 3% wi
3.3V S3 Switch onrr 2 Rion) [ 7.5 momm Typ
R880121 0201 @ 25C 8.5 mOhm Max
1w Current 5.3A Max
74 64 U80 10 0612—SHORT
7 lie pp3va ss TPS22924 PP3V3 S3 FET R 1 2 PP3V3_S3 15 18 19 33 36 40 @1 62 64 |
EEL A a2 HINLINE WIbTa=0. sy 3 4 EDP: 1.02A NOSTUFF
B2 |Jvin  vour( _NECK_WIDTH=O. NG NG Q8060 CRITICAL
CRITICAL IRFHM830DPBF
U8010 ”“” 1
PP1V05 SO0SW_PCH_HSIO s e
Part TPS22924C 5142 58 27 17 16 13,24 7 PP1VO5_S0O EDD: 1.84A Frene
- NOSTUFF NOSTUFF P
Type Load Switch 'R8060
2 51 a6 45 32 17 16 PP o
R(on 18.5 mOhm T messesmmrae RO 5V_50 Q8061 300
(on) YP NOSTUFF D)
@ 2.5v 25.8 mOhm Max NTUD3169C2 < /16w
R8063! S0T-963 friae A4
4 N-CHANNEL 402
= Current 2A Max 10K HSIOFET DRV_L 2
1/20m HSIOFET DISCHARGE B
MF
20%2 NOSTUFF
HSIOFET EN_L 2 Q8062
. DMN5LO6VK-7
3.3V SO0 Switch NosTUEE 1 J
08062 |2 T s
s N DMNSLO6VK-7 || = NOSTUFF
ense on sensor age - 5|G
U8030 pag = C8060 :
232819 PP3V3_S5 TPSCZS%924 PP3V3 _SO FET R ., . 0.01UF ——
3738 33 A2 Al A L 10v =
R vy vour( 1 M LN uibng . sou N - e
: 1 co>—BCH_HSIO_PWR_EN
CRITICAL EDP: 1A yg030 e = == = ‘ =
P3V3S0_EN 2 fon
9 50 I _
oND Part TPS22924C (HSIOFET EN_L)
C8 0%9 1 3 Type Load Switch re—
. 20% —_ LJ
629% R(on) 18.5 mOhm Typ 5v SO S t h
020%2% 2 @ 2.5v 25.8 mOhm Max Wl C
r Current 2A Max
= e 62 55 54 45 47 35 22 _PP5V_S4RS3
. p
1
3.3V Sensor Switch ) 808
Ugv8D8 0 2 }}(gi—cm{m OMIT
U8050 R8050 LGSAP1AL3 0zo1 R8081
i ,PR3V3_S5 TPS22924 PP3V3 S4SW SNS_FET R 1 9. 2 PP3V3_s4sw_sNs SLG TDFN v = 0. 002 _ -
i1 a2 csp a1 | VORTAGESS.IY T~ - Y EDP: 50ma o e P5VS0_FET RAMP 7 |cap 3 o= SYNC MASTER=J41 MLB SYNC DATE=02/06/2014 A
38 89 )VIN Vom( MIN_NECK_WIDTH=0.2mm 1/16W ° CRITICAL 0512 “Snorr TRCE TITLE
# 4 B2 B1 LR c8081: »» (o B5VS0_EN 2 | o s 5 . PBSV SO FET R 2 PP5V_S0 1917 32 45 46 51 52 56 58 5 Power FETs
CRITICAL MIN LINE WIDTH=0.5QMM >L J<4 EDP: 300mA?
SMC_SENSOR_PWR_EN €2 |oy 4700?[1?;5 GND MIN_NECK_WIDTH=0.20MM Ne  Ne
w230 51 [Ty SMC . U8050 e . U8080 d} Apple Inc. <SCH_NUM>| D
1 b3 P TPS22924 P
C?.oo%rq N ! art s22924C | al art SLG5AP1438V ® <E4LABEL>
623% Type Load Switch - Type Load Switch NOTICE OF PROPRIETARY PROPERTY:
X5R 2 THE INFORMATIDN CONTAINED HEREIN IS THE <BRANCH>
e R(on) 18.5 mohm 7yp R(en) 15 monm wvB iR FoSkaaon AGRREA 0" ThE FoLLovine:
r @ 2.5v 25.8 mOhm Max 17 mOhm Max I T0 MAINTAIN THIS DOCUMENT IN CONFIDENCE 80 OF 121
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VV VV VVa V

S5 Enables
S3 Enables
PLACE_NEAR=U7501.21:7mm 5937 36 29 18 13 (Iy—BM_SLP_S4_L,
7 1617 16 15 13 11 s _PP3V3_ S5
# BuBBRYL standby Enables 'R8111 |['R8116 |'R8112
A NOSTUFF E%OK 8% (5)%
- 1
NOSTUFF Cg 11?}9 Lr2ow 1720w L7200
201 1 C8142 - slgf, 2201 ZDZDl 20201
o ree cern®idY 2 e saeoraon oo [oce_smancoiozo.scmm [peace weaseunoso.oimm
10% 0201 50 s5sg P3V3S3 EN — P3V3S3_EN 58 59
2 QiAM-x5R BYPASS=U8170.6:2.3mm NOSTUEF PMARE BASE=TRUE — = oD
402 = .| P1V8S3 EN — P1V8S3_EN 7
— PLACE_NEAR=U7501.21:7mm PM SLP S5 L 225 MARE BASE—TRUE — @5 59 D
v 54_pwm_zn | RRRRES Bl — DDRREC BN gony -
p— S4 PWR_EN  ;ymy a6 20 56 59 1 = —
, SMC_S4_WAKESRC_EN NO STUFF | NO STUFF
50 (oy-SMC_S4 WAKESRC EN | — S4 PWR_EN 2
S5 Power Good p— o4 PWR EN w20 50 5 1c8111 | c8116 |- c8112
%1 _PP3V42 G3H —— 0.1UF  — 0. 47UF —— 0 47UF
% & _ Tov 6.3V 6.3V
PLACE_NEAR=U7501.20: 71\'\m1 = R8 1 1 5 2 Eg‘;M 2 EE‘ZIM’XSR 2 EE‘ZIM’XSR
R811 o%% 1 /\/g/\, 2 USB_PWR:STBY| USB_PWR:S3 runce_mmanei400.s6sorm | rince_vaaneuezo.svcem | rince_meanmatoro.oasemm
3 1 1
1/283?1 S5_PWRGD-->SMC 1/520w R8114 R8117 1
MF MF 100 100 =
201, SMC——>PHM_DSW_BWRGD 0201 ??zow ??zow Mobile System Power State Table
% 51 5 S5_PWRGD — S5 PWRGD __ prmy 5r 0 55 USB_PHR : STBY it it
— MARE_BASE=TRUE R8177 s, mancos600.456nm s o600, 1s6mm State SHC_ADAPTER BN SHC_PH_G2_ENABLE SHC_54_NAKESRC_EN P_sus_en Pi_sLP 551 Pi_sLP 54T Pi 1P 531
5 : :
2010 S4_PWR_EN 1 2 o 6159 g USB PWR EN | — USB_PWR EN  rm N - s
59 56 26 18 MAKE_BASE=TRUE © — e = ): j j j j j :
NO STUFF T )
SSD Enable 0201 1C8114 sieer 521 o T T T T T s
USB PWR:S3 0.47UF eep steep (342C) 1 1 1 ) ) ) o
w0 oSSR PUR EN — SSD_PWR_EN B 15 20 55 50 50 — ~REERGET ) S g : : > > > >
D8175 R8175 402 beep sleep (S5AC) 1 1 o o o 0 0
59 37 36 29 18 13 SM-201 % PLACE_NEAR=04600- 416 een Sieen (55) ) 1 ) ) ) ) )
A RB521ZS-30 1720w = Battery Off (G3MOtAC) toggle 3Hz 3 0 0 0 0 0
e NOQWEF .02 ; 5 5 5 5 5 5
P5VS4RS3_EN_D | 1mz
5V needs to be held up L 4 P5VS4RS3_EN 50
so 1.05V can fall after 1.5V ME NO STUFF
s |1 C8175
—— 2.2UF C
= 103 siiesy iy s e s 10 o PP3V3_S5
2 XéR 74 64 62 60 59 58 57 42
402 <
PLACE_NEAR=U7501.4115mm BYPASS=U8180.6: 3mm
L 1C8180
(%)O.ﬁlUF
.3V
R8178 2 CgRl-xor SO0 Enables
. . 5
S0 Rail PGOOD (BJT Version) e PM SLP S3 L 1oAY 2 PM SLP S3 R L, 1 NETAyHEIe0s —
o U8180) 4 w4 PM_SLP_S3 BUF L — PM_SLP_S3_BUF % 25 57 59
ME 2 NOSTUFF - - NO STUFF — PM_SLP_S3_BUF 28 57
201 S 'R8180 *D8185 'R8185 'R8184 'R8186 |'R8187 — v
330K Rb22125-30% % o s %
- - 1/20wW 1/20wW 1/20W 1/20wW
oou R 5 5 a2
2 2 2 2
NOOTIEE |t |2 DG s | s icm
ALL_SYS_PWRGD ¢ 17 37 s 820 P3V3S0_EN_D X 59 554 PSVS0 EN — P5VS0_EN 58 59
Al _oXo PWRGD 1 1 2 L PMARE BASE=TRUE  — — oD
1.5V Codec Enable = 5% RB52125-3 5 50| P3V3S0_EN — P3V3S0_EN oD 5 =
- PLACE NEAR=08040.2:CTmn VAR BASE-TRUE =
CRITICAL RISO% % 5 Dincs A0 16165
e 08150 oo 1 xy—¢ AUD_PWR EN 1 . 22 PIVOSSO EN  — P1V05S0_EN oo 5 o
o ASMCCO0179 D8146 NO STUFF NO STUFF
= 596162 61 65 74 DFN2015H4-8 : 1C8186 |1C8187
8 SM-201
PP3V3_S0 i 5138111(54 NCx — N 0.1UF = 0.68UF
1 2 4 10V 6.3V
23 37650854 RB521ZS-30 1/;2F°W 1C8146 go5M 2 765"
PLACE_NEAR=U8040.2:C7mm 201 gg-%lUF vincs s s6samm riscs mnseuoi0 sraem ) piace vennuRono.zsiem B
2 v
MON_3V3_DI o I i35 1
TV Bt L0 TY PLACE_NEAR=US040.C2:7mm 3.3V SUS Detect
1
R8159
g 15% ” 1y BR3Y3 89
1720w SOPGD_BJT_GND_R q
220 R8157* Neas§efs,CEiasr 12me BRIV SUS R CHGR VFRQ Generation
i 15
= PP1VS S0 o8 PRdRa057EE 3783 R8133
64 62 59 58 57 8 W
i Vbe 0.7V max @ 2mA 255, s 5120 PM_SLP_S3 BUF L CRITICAL 55w 20 09 46 4000 3 39 35 39 1} [PP3VA2_G3H
a8 Vce(sat) 0.1V max @ 1mA R8167 VDD R8131!
Q1 vth 0.7-1V @Id 250ua %QK 61 62 59 58 57 a6 18 10 1 s _PP3V3_SUS 2 [sexse [J8 1 3 QRESET* 13 61 332001;
1720w TPS3808G33 o ME ]
2251 SUS PGOOD CT 3 |ox orN umslt TP SUS PGOOD MR L VFRQ Lowk.l Fix Friclguency 201, CHGR VER
. . . P = = — VFRQ High: Variable Frequency ___L@ 50
Thresholds: Rail P D ir itr NO STUFF ao o
VDD:  2.734V-3.010V S0 Ra X GOOD Circuitry R8166 1C8131 - ~ 08131 | |3
V2MON: 2.815V-3.099V (ISL version used for development) D R1lV8S3_PGOOD 1 2 | 1000PF DMN32D2LFB4 |
s - 3 18 DFN1006H4-3 | |h
V3MON: 0.572V-0.630V R8165 1/ 2 18V i 906843
V4MON: 0.572V-0.630V e e e o5 PP3V3 SO 350 Hr 0201 —
sepuu i EHELE u P5VS4RS3_PGOOD 1 2 | 1 "
514238271716 15 ns e PPIVOS S0 SOPGOOD_ISL E>—_—/\/\%/\/— = 1le” stz
156313 & C8160 1 L ow s PM_SLP_S3_R_L
61625038578 PPIVS S0 0.1UF 2601 T =
§§ PP5V_S0 ;1 3; ’ R81%064 -
E S0PGOOD_ISL | SOPGOOD_ISL of ~ CERMZX3Y 2 ss C—EBLV05S0_PGOOD IAANZ—¢ SUS Enable S
61 1 1
R8170 ['R8172 oo == X PM_SLP L — PM_SLP L —— —
v Divider: 6. 15K 6.04K Sgg"inéiﬁ = R81(Z’Lo68 IQZ)FSW o fBA ELS = SLE_SUS oD 2 42+ SYNC MASTER=J41 MDD SN TTETE B
N 1/20W 1/20W 1/20W a s DDRREG__PGOOD 1 2 L 'R8190 e ——
i ISL88042IRTEY Do AN
+19V € 4-5vmin roEN 35352310 S0PGOOD ISL  1fiom 0 Power Control
o P5V_DIV_VMON 3 |vzmon TR 15 ne — N 3720m
-5V Divider: P1V5_DIV_VMON 5 |vsuon RETICAE R8162 201 Ko Aople In <SCH NUM>|D
-718V € 1.45Vmin lP1v05 DIV_VMON 6 |vamon ReT+p8 ALL_SYS_PWRGD_R 13K 2 ALL_SYS_PWRGD D 2e 17 57 50 s w4  P3V3SUS_EN — P3V3SUS_EN o 50 pple C. -
SO0PGOOD_ISL SO0PGOOD_ISL SO0PGOOD_ISL /5% MAKE_ BA! RUE ® <E4LABEL>
.05V Divider: 1 1 1 GND _THRM_PAD 1720w NO STUFF
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MEM_B_ODT<0>

TRUE

MEM_] B _ODT<0>

LPDDR3 Command/Address
MAKE_BASE
=MEM_A_ A<5> —  rRuE 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<5>
MEM_A_CAA<6> —  TRUE MEM_A_CAA<6>
=MEM A A<11> — TRuE MEM_A_CAA<7>
=MEM_A_A<15> —  TRUE 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 —  TRUE MEM_A_CAB<2>
=MEM_A_RAS_L —  TRUE MEM_A_CAB<3>
=MEM_A_BA<0> — TRuE MEM_A_CAB<4>
=MEM_A_A<2> —  TRUE MEM A_CAB<5>
MEM_A_CAB<6> — TRuE MEM_A_CAB<6>
=MEM_A_A<10> —  TRUE 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>
TP_LPDDR3_RSVD1 — TP_LPDDR3_R
TP_LPDDR3 RSVDZ— 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> — TRuE MEM_B_CAA<3>
=MEM_B_A<7> —  TRUE MEM_B_CAA<4>
=MEM_B_BA<2> — TRuE MEM_B_CAA<5>
MEM_B_CAA<6> —  TRUE 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> —  TRUE 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 — TRuE MEM_B_CAB<2>
=MEM_B_RAS_L —  TRUE MEM_B_CAB<3>
=MEM_B_BA<0> — TRuE MEM_B_CAB<4>
=MEM_B_A<2> —  TRUE MEM B_CAB<5>
MEM_B_CAB<6> —  TRUE MEM_B_CAB<6>
=MEM B A<10> — TRuE MEM_B_CAB<7>
=MEM_B_A<1> —  TRUE MEM B CAB<8>
=MEM B A<0> —  TRUE MEM_B_CAB<9>
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B TRUE TP_LPDDR3_RSVD3 ,

D4 —

TP_LPDDR3_R

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

63

7 63

24 63 70

24 63 70

21 24 63 70

24 63 70

24 63 70

70 63 21
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Memory Bit/Byte Swizzle

MAKE_BASE

50 _=MEM A DOQ<0> — TrRUE MEM_A_DQ<9>
2 =MEM_A_DO<1> — 7TrRug MEM A _DO<12> ,
2 _=MEM_A_DQ<2> — Ry MEM A DO<10> ,
20 _~=MEM_A_DQ<3> — TRUE MEM A DO<11>
20 _~=MEM_A_DQ<4> : TRUE __MEM A DQ<8> ;
2 _=MEM_A_DQ<5> — Ry MEM A DO<13> ,
20 _~=MEM_A_ DQ<6> — rTRUg MEM A DO<14>
2 _=MEM_A_DQ<7> — Ry MEM A DO<15> ,
20 _~=MEM_A_ DQ<8> — TRUE MEM A _DO<0> B
20 _~=MEM_A_DQ<9> : TRUE __MEM A DQO<1> N
0 _=MEM_A DQO<10> — qpyr MEM A _DQ<2> S
0 _=MEM_A DO<11> —— rryg MEM A DO<7> B
20 =MEM_A DO<12> = TRUE  MEM A DQ<4> ;
0 =MEM_A DQO<13> — qpyr MEM A_DQ<5> S
0 =MEM_A DO<14> —— 7rryg MEM A DO<3> B
20 _.=MEM_A_ DQ<15> : TRUE __MEM A DQ<6> ;
0 =MEM A DQO<16> —— rryg MEM A DQ<29> ,
. _=MEM_A DO<17> = wryg MEM A DOQO<28> ,
0 =MEM A DQ<18> = grpyg MEM A DQ<27> ,
. _=MEM_A DO<19> —— wryg MEM A DO<31> ,
20 ~=MEM_A_DQ<20> : TRUE __MEM A _DQ<24>
0 =MEM_A_DQ<21> — rpyg MEM_A_ DQ<25> ,
. _=MEM_A DQO<22> — rryg MEM A DO<26> ,
20 =MEM_A DOQO<23> = TRUE MEM A DO<30> ,
0 =MEM_A_DQ<24> — rpyg MEM_A DQ<18> ,
. _=MEM_A DQO<25> — rryg MEM A DOQO<21>
20 _.=MEM_A_DQ<26> : TRUE MEM_A_DO<16> ,
0 =MEM A DQ<27> —— grryg MEM A DQ<23> ,
. _=MEM_A DQO<28> = wryg MEM A DQ<20> ,
0 =MEM A DQ<29> —— rpyg MEM A DQ<19> ,
. _=MEM_A DO<30> —— 7wryg MEM A DQ<22> ,
20 ~=MEM_A_ DQ<31> : TRUE __MEM A _DQ<17>
. =MEM A DQ<32> — gqpyg MEM A_DQ<41> ,
. _=MEM_A DO<33> — rryg MEM A DOQO<44> ,
2 =MEM A DO<34> = TRUE MEM A DO<46> ,
. =MEM_A_DQ<35> — rpyg MEM_A DQ<47> ,
. _=MEM_A DO<36> — Tryg MEM A DOQ<40> ,
;» _=MEM A_DO<37> = TRUE  MEM A DO<45>
., _=MEM A DQ<38> —— grpyg MEM A DQ<42> ,
. _=MEM_A DO<39> = wryg MEM A DQ<43> ,
. =MEM_A_DQ<40> — rpyg MEM_A DQ<36> ,
. _=MEM_A DOQO<41> —— wryg MEM A DO<37> ,
.+ _~=MEM_A_DQ<42> : TRUE __MEM A _DQ<34>
. =MEM_A_DQ<43> — rpyg MEM_A_ DQ<39> ,
, _MEM_A_ DQ<32> — TRUE _MEM_A_DQ<32> ,
. =MEM A DO<45> — Tryr MEM A DQ<33> ,
;) _=MEM A_DO<46> : TRUE  MEM A DO<35>
. _=MEM_A DQO<47> _— Tryg MEM A DOQO<38> ,
,» _=MEM A_DOQ<48> = TRUE  MEM_A_DQ<52> ,
. =MEM_A_DQ<49> — rpyg MEM_A DQ<51> ,
. _=MEM_A DO<50> == rryg MEM A DQO<48> ,
. =MEM_A_DOQO<51> — rpyg MEM_A_ DQ<49> ,
. _=MEM_A DO<52> —— wryg MEM A DO<53> ,
.. _~=MEM_A_DQ<53> : TRUE __MEM_A_DQ<50>
. =MEM_A_DOQO<54> — rpyg MEM_A_ DQ<54> ,
. _=MEM_A DO<55> —— wryg MEM A DO<55> ,
2 =MEM A DO<56> = TRUE MEM A DO<58> ,
. =MEM_A_DOQO<57> — rpyg MEM_A DQ<62> ,
. _=MEM_A DO<58> —— wryg MEM A DQO<60> ,
;» _=MEM _A_DO<59> = TRUE MEM A DO<61>
. =MEM_A_DQ<60> — rpyg MEM_A DQ<59> ,
. _=MEM_A DOQO<61> = wryg MEM A DOQO<63> ,
. =MEM_A_DQ<62> — rpyg MEM_A DQ<57> ,
. _=MEM_A DQO<63> — Tryg MEM A DO<56> ,

=MEM A DQS_P<0>_ TrRue _MEM A DQS_P<1>;

=MEM A D <0>— MEM A D <1> ,

=MEM_A_DOS P<1>— TRUE __MEM_A_DQS_P<0> ,

2 =MEM_A_DOS_P<2>_— MEM_A_DOS_P<3> -
5 _=MEM_A_DQS_N<2>_— qgyr MEM A DQS_N<3> ,
20 =MEM A _DQOS_P<3>_ Trrug __MEM_A DQS_P<2> ,
. =MEM A DQS_N<3>_ qpyg MEM A DQS_N<2> ;
o _=MEM A DQS_P<4>_ qpyg _MEM A DQS_P<5> ;
.o =MEM A _DQOS_N<4>_— 7trug _MEM_A DQS_N<5> ,
. =MEM_A DQS_P<5>_ qpyr MEM A DQS_P<4> ;

;5 =MEM A DQOS_N<5>_—_ Trur _MEM A DQS_N<4> ;
MEM_A_D P<6> — MEM A D P<6>

,_MEM_A_DQOS_N<6> _— gpyg MEM_A_ DQS_N<6> -

.o =MEM A _DQS_P<7>_— TRy __MEM_A DQS_P<7> -,

=MEM_ A DOS_N<7>— MEM A DOS_N<7> ;

70 63 23

63 70

63 70

63 70

70 63 23

70 63 23

MAKE_BASE

., _=MEM_B_DQ<0> — TRUE MEM B _DQ<12>
;> _=MEM_B_DO<1> — TRUE MEM B_DQ<9> 5
,» _=MEM_B_DQ<2> — TRug MEM B_DQ<10> ,
,» =MEM_B_DQ<3> — TRUE MEM B_DO<11> ,
,» _=MEM_B_DQ<4> = TRUE __MEM B DQ<13> ,
»» _=MEM_B_DQ<5> — 7TRug MEM B _DQ<8> 7
,» =MEM_B_DOQ<6> — rrue MEM B_DO<14> ,
,» _=MEM_B_DQ<7> — TRug MEM B_DQ<15> ,
,» =MEM_B_DQ<8> — TRUE MEM_B_DQ<0> B
,» =MEM_B_DQ<9> : TRUE __MEM B_DQO<1> N
., =MEM B _DQ<10> — qpyr MEM B_DQ<2> S
. =MEM_B_DQ<11> — tryg MEM B DO<7> B
22 =MEM_B_DQ<12> = TRUE  MEM B_DQ<4> ;
., =MEM_B_DQ<13> — rpyg MEM_B_DQ<5> 7
. =MEM_B_DQ<14> — Tryg MEM B _DO<6> B
,» =MEM_B_DQ<15> = TRy MEM_B_DQO<3> 7
., =MEM_B_DQ<16> — rpyg MEM_B_DQ<28> ,
., =MEM_B_DQ<17> = wryg MEM B _DOQO<29> ,
., =MEM_B_DQ<18> — rpyg MEM_B_DQ<30> ,
,»» =MEM_B_DQ<19> — rryg MEM B _DOQO<27> ,
.. =MEM_B_DQ<20> : TRUE __MEM _B_DQ<24>
., =MEM_B_DQ<21> — rpyg MEM_B_DQ<25> ,
., =MEM_B_DQ<22> —— rwrug _MEM B DQ<31> ,
.. =MEM B _DQ<24> — gy MEM B_DQ<20> ,
.. =MEM_B_DQ<25> — rryg MEM B DO<16> ,
., _=MEM_B_DQ<26> = TRUE MEM _B_DO<23>
,» =MEM B_DQ<27> — gqpyg MEM B_DQ<22> ,
.. =MEM_B_DQ<28> = wryg MEM B DO<21> ,
., =MEM_B_DQ<29> — rpyg MEM_B_DQ<17> ,
.. =MEM_B_DQ<30> — wryg MEM B DO<18>
.. =MEM_B_DQ<31> : TRUE __MEM B _DQ<19>
;s =MEM B_DQ<32> — gqpyg MEM B_DQ<44> ,
,» _=MEM_B_DQ<33> — rryg MEM B DO<41> ,
2 _=MEM_B_DQ<34> = TRUE MEM B DO<42> ,
.5 =MEM_B_DQ<35> = rpyg MEM B DQ<43> ,
,» _=MEM_B_DQ<36> _— Tryg MEM B _DOQ<45> ,
., _=MEM_B_DQ<37> : TRUE MEM_B_DO<40> ,
.5 =MEM B _DQ<38> —— rpyg MEM B DQ<46> ,
,» _=MEM_B_DQ<39> = wryg MEM B _DOQO<47> ,
s =MEM_B_DQ<40> —— rpyg MEM B DQ<32> ,
., _MEM_B_DQ<33> — TRUE MEM B_DO<33> ,
., _=MEM_B_DQ<42> : TRUE __MEM _B_DQ<34>
.5 =MEM_B_DQ<43> —— rpyg MEM B DQ<39> ,
., _=MEM_B_DQ<44> — Tryg MEM B DO<36> ,
2 _=MEM_B_DQ<45> = TRUE MEM B DO<37> ,
s =MEM_B_DQ<46> — rpyg MEM B DQ<38> ,
., _=MEM_B_DQ<47> — Tryg MEM B DO<35> ,
., _=MEM_B_DQ<48> : TRUE MEM_B_DO<57> ,
s =MEM_B_DQ<49> —— rpyg MEM B DOQO<56> ,
,» _=MEM_B_DQ<50> = rryg MEM B _DOQO<60> ,
.5 =MEM_B_DQ<51> = rpyg MEM B DOQO<59> ,
., _=MEM_B_DQ<52> — rryg MEM B DOQO<63> ,
., _=MEM_B_DQ<53> : TRUE __MEM B_DQ<62>
s =MEM_B_DQ<54> —— rpyg MEM B DQO<58> ,
., _=MEM_B_DQ<55> — rryg MEM B DOQO<61> ,
2 w7
.5 =MEM_B_DQ<57> —— rryg MEM B DQO<51> ,
., _=MEM_B_DQ<58> — Tryg MEM B DOQO<48> ,
., _=MEM_B_DQ<59> : TRUE MEM_B_DO<53> ,
s =MEM_B_DQ<60> —— rryg MEM B DQO<52> ,
., _=MEM_B_DQ<61> = rryg MEM B _DO<55> ,
,s =MEM_B_DQ<62> — rpyg MEM B DQO<50> ,
,» _=MEM_B_DQ<63> — rryg MEM B _DO<54> ,

=MEM B_DQS_P<0>_—_ tryg _MEM B_DQS_P<1>,

=MEM B D <0>— MEM_B_D: <1> -

=MEM_B_DQS_P<1>_ qpyg MEM B_DQS_P<0> ;

=MEM_B_DQS_N<1>__ TRUE MEM_B_DQOS_N<O0> -

=MEM B DOS_P<2>_— MEM _B_DOS_P<3> ;

=MEM_B_DQOS_N<2>_ qpyg MEM_B_DQS_N<3> ;,
., _=MEM B_DQS_P<3>_— True _MEM B_DQS_P<2> ;
, _=MEM_B_DQS_N<3>_ qpyg _MEM B_DQS_N<2> ;
, _=MEM_B_DQS_P<4>_ qpyg _MEM B_DQS_P<5> ;
,» _=MEM_B_DQS_N<4>_— 7ryg MEM B_DOS_N<5> -
, _=MEM_B_DQS_P<5>_ pyr MEM B_DQS_P<4> ,

, _=MEM B_DQS_N<5>_"_ TRUE MEM_B_DQOS_N<4> ,

s _=MEM_B_DOS_P<6>—_ MEM _B_DOS_P<7> ;
, _=MEM _B_DQS_N<6>_— rryg MEM B_DQS_N<7> -
,_MEM B_DQOS_P<6> _— True MEM B_DOS_P<6> ;
, _MEM B DOS N<6> — MEM_B_DOS_N<6> ;
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23 63 70

23 63 70
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J3501: AirPort / BT Connector J6000: Fan Connector Misc Voltages & Control Signals
FUNC_TEST FUNC_TEST FUNC_TEST
[O—teue  PP3V3 WLAN (Need 6 TPS) o s [>—eue  PP5V_S0 1173 1y »[—>—TRUE  PPBUS_G3H
[CO—ZRUE WIFI_EVENT_ L 29 37 38 [CO—TRUE FAN_RT_ TACH s [CO—TRUE PPVIN_S4SW_TBTBST FET
[CO—ZRUE PCIE_AP_R2D_N 29 69 [CO—TRUE FAN_RT_ PWM P [CO—TRUE PPBUS_S5_HS_ COMPUTING_ISNS
[CO—TRUE PCIE_AP I;ZD P 25 69 (Need to add 1 GND TP) [CO—ZRUE PPgCiI; G;H
PCIE LK M _AP 12 29 69 TRUE PP3V G3H
[CO—TRUE PCIE_CLK100M_AP_P 12 29 69 J4800: IPD Flex Connector g TRUE PPVRTC_G3H
[CO—TRUE PCIE_AP_D2R_P 1429 6 FUNC_TEST [O—TRUE PP3V3_S5
[ TRUE PCIE_AP_D2R_N 14 29 69 [C—TRUE SMC_LID 36 37 38 61 65 [CO—TRUE PP3V3_SUS
[CO—ZRUE PCIE _WAKE L 13 20 31 [CO—TRUE TPAD_SPI_MISO_R 36 [CO—TRUE PP3V3_S3
AP_RESET CONN_ 1L 29 [CDO—ZRUE USB_TPAD_P 14 36 68 [CO—ZRUE PP3V3_S0
[CO—TRUE AP_CLKREQ O T, 29 [CO—ZRUE USB_TPAD_N 14 36 68 [CO—TRUE PP3V3_S0SW_SSD
USB_BT_CONN_P 29 68 [CO—ZRUE TPAD_SPI_CLK R 36 [CO—TRUE PP1V5_S0
USB_BT_CONN_N 29 68 [CO—ZRUE TPAD_WAKE_L 36 [CO—ZRUE PP1VO05_S0
[CO—TRUE PP3V3_S4 29 33 36 38 39 59 62 [——) TRUE TPAD_SPI_MOSI_R 36 [CO—TRUE PP15V_TBT
(Need to add 8 GND TPs) [CO—TRUE PP3V3 _S4 IPD 36 [CO—IRUE PP3V3 TBTLC
o—tRuz _ TPAD SPI_CS R_L 56 o—tRu _ PP1V05_TBTLC
J3700: SSD Connector TPAD_SPI_TIF EN_CONN 36 [CO—TRUE PPVCC_S0_CPU
FUNC_TEST TPAD_SPI_INT S4 WAKE_ L_CONN [CO—TRUE PP1V0O5_TBTCIO
[O>—weue  PP3V3_S0swW_sSD_FLT (Need 3 7Ps) [ _t=uz _ PP5V_S4_TIPD s PPBUS_S5_HS_OTHER_ISNS
[CO—ZRUE PCIE_SSD_R2D N<3..0> 30 67 TPAD_USB_TIF_ EN_CONN 36 [CO—TRUE PPDCIN_G3H ISOL
[CO—ZRUE PCIE_SSD_R2D P<3..0> 30 67 [CO—TRUE SMBUS_SMC_3_SDA 36 37 40 44 73 P§3V3 sS4 ND—TF
> cruz _ PP3V3_S0 Pafadhish?g C— reom  SMBUS_SMC_3_SCL 36 37 40 44 73 {Nesd &0 add 27°C 5)
SSD_RESET_ CONN_1L 30 82 64 85 74 [CO—TRUE SMC_LSOC_RST_ L 36 38
SSD_CLKREQ_CONN_TI. 30 [CO—ZRUE PP3V42_ G3H 1739 33 28 27 %% 40 46 49 50
SMC_OOB1_R2D_CONN_L 30 SMC_ONOFF_L 36 "
[>—zRuE SMC_OOB1_D2R_CONN_L 5 — (NeeT €0 add™5 GND TFs)
= e SSE_EEXIIEEPEL_L : j: J7000: DC-In Connector
FUNC_TEST
SSD_PWRFAIL WARN_TL "m:nF PPDCIN G3H (Need 4 TPSA) .
> cRuz _ SSD_PWR_EN 15 0 58 s o —22Rel o e TEd] * ¢
[CO—TRUE PCIE_SSD_D2R_N<3..0> 12 30 6 = 2739 47 49 5499 30 62
[CO—IRUE PCIE_SSD_D2R P<3..0> 12 30 67 (Need to add 5 GND TPs)
PCIE_CLK100M SSD_N 12 30 67
D—'EEUE—I(’%-%%@-;P— e J6c4045: Speaker Connector
Nee: ST TPS FUN¢ TEST
[ SPKRAMP_ROUT_P “
J4002: Camera Connector [CO—TRUE SPKRAMP_ROUT N a7 78
FUNC_TEST
Dﬂ%u 2 (Need to add 3 GND TPs)
MIPT LK P 32 72
CAM_SENSOR_WAKE_L_CONN ., 50125;;; Battery Connector
ﬂig; gigi gggg II‘,] e PPVBAT _G3H_CONN (Need 4 TPs)
TRUE SMBUS_SMC_5_G3_SCL 37 40 48 50 73
SMBUS_SMC_1_S0_SDA 14 22 27 40 43 a0 09 >
73 TRUE SMBUS_SMC_5_G3_SDA 37 40 48 50 73
CO—tRue__ SMBUS_SMC_1_SO_SCL 415 a0 w we O 2 B2 o= o o=
[CO—TRUE I2C_CAM_SCK s — o
> TRUE I12C CAM SDA e (Need to add 4 GND Tl?s near
D%%dHTBD TPs) J7050 and 1 for shield)
J8300: Internal DP Connector
FUNC_TEST
[ _tmuE_ PPHV_SOSW_LCDBKLT (Need 2 TPS)
CO—IRUE LED_RETURN_6 56 60
TRUE LED_RETURN_5 56 60
g rrye  LED_RETURN_4 s 6o
J6100: LPC+SPI Connector CO—IRUE LED_RETURN_3 56 60
FUNC_TEST [CO—ZRUE LED_RETURN_2 56 60
[CDO—IRUE PP3V42_ G3H gz 2923 28 27 22 29[CD—TRUE LED_RETURN_1 56 60
o f;?:vcigz 4M_LPCPLUS pREsaas ?ichgoinngogN -
17 46 69 TRUE 60
[Do—tRuz  LPC_AD<3..0> 1457 a6 6 = I2C_TCON_SCL_R I—
[O—TRUE SPI_ALT_ MOSI s [ cruz  PP3V3_S0SW_LCD_Ur (¥ee )
[CO—TRUE XDP_LPCPLUS_GPIO 15 16 46 [CO—ZRUE DP_INT AUX CH C N 60 67
[CO—TRUE LPCPLUS_RESET L 1o 46 6o [>—zRuE DP_INT AUX _CH C P 0 61
[CO—TRUE SMC_TDO 37 38 46 [CO—TRUE DP_INT ML_P<0> 60 67
[CO—TRUE gg gﬂg 1311;?‘1‘ L " [CO—TRUE DP_INT ML_N<O0> 60 67
TRUE a6 (Need to add 5 GND TPs)
g TRUE SMC_TX L 37 38 a6
TRUE SPI_ALT MISO .
g aun  LPC FRAME L N FJU7NZIT5E;T KB BKLT Connector
[CO—ZRUE SPIROM USE_MLB 15 a6 "m:nF KBDLED ANODE .
[CO—TRUE PM_CLKRUN_TL 13 37 46 | — RO KBDLED FB
[O—TRUE SPI_ALT_CLK . {— 56
= TRUE SPT ALT CS L e (Need to add 2 GND TPs)
[CO—IRUE LPC_SERIRO 15 37 a6
[CO—TRUE LPC_PWRDWN_TL 13 37 a6 J1800: XDP Connector (Only a subset are needed
[CO—TRUE SMC_TDI 37 38 46 FUNC_TEST for FCT HVM test fixture)
[CO—CIRUE SMC_TCK 37 38 46 TRUE XDP_CPU_TCK 6 16 67
[CO—ZRUE SMC_RESET_L 37 38 46 50 e TRUE XDP_PCH_TCK 12 16 69
[CO—TRUE SMC__ROMBOOT 38 46 E®—IRUE XDP_CPU_TDI 6 16 67
[CO—ZRUE SMC_RX L 37 38 46 E®—TRUE XDP_CPU_TDO 6 16 67
SMC_TMS 37 38 a6 =D TRUE XDP_CPUPCH_TRST L 12 16 6
= (Need to add & GND TFs) —— TRUE _ XDP_CPU_TMS o166
EED—IRUE XDP_PCH_TMS 12 16 69
ED—IRUE XDP_PCH_TDI 12 16 69
E=ED—IRUE XDP_PCH_TDO 12 16 69
[ED—TRUE XDP_CPU_PREQ_L ‘e o
[ED—TRUE XDP_CPU_PRDY_L ‘e o
E—TRUE XDP_CPU_VCCST PWRGD 16
[EED—TRUE PM_RSMRST_L 13 59
[ —IRUE XDP_SYS_ PWROK 16
EZD—TRUE PM_SYSRST_ L 13 17 37
EZD—TRUE CPU_CFG<3> 6 16 67
C>—wmue__ PP1V05_S0 6,5t 3n 00 17 2 5 a2 31 s

TRUE GND

=

Functional Test Points

(Need to add 2 GND TPs)

27

27

a1

as

15

26

a1

a2

29

41 42 49 50 56 62
62

51 52 53 55 62

50 62 64

30 35 36 37 38 40 46 49 50
61 62 64 65

12 13 17 62

11 1315 16 17 18 28 29 34 42
58759760762 74

11 14 18 45 57 58 59 62

18 19 33 36 40 41 58 62

64 65 74

111213 15 17 18_27 30 36 38
4041732743744 45756750761
a1 62

57 58 59 62

8_11 15 16 17 27 38 42 51 55
55762 61

28 62

17 25 26 27 62

27 62

10 42 52 62

27 62

54 62

49 50 62

33 36 38 39 58 62 64

NO TEST Nets

NO_TEST
— MAKE_BASE

« _NC_PCIE CLK100M SDP — TRUE TRUE NC_PCIE_CLK100M_ SDP o

s _NC_PCIE CLK100OM SDN  — opuyp rrue  NC_PCIE CLK100M SDN
w12 _NC_PCIE CLK100M FWP — TRUE TRUE NC_PCIE CLK100M FWP 12 e
64 12 NC_PCIE_CLK100M_ FWN — TRUE TRUE NC_PCIE_CLK100M_ FWN 12 64
e 14 _NC_PCIE_FW_D2RP — TRUE TRUE NC_PCIE_FW_D2RP e
e 1a _NC_PCIE FW _D2RN — TRUE TRUE NC_PCIE FW_D2RN 16
64 14 NC_PCIE_FW _R2D_CP — TRUE TRUE NC_PCIE_FW _R2D_CP 14 64
s 1. _NC_PCIE_FW_R2D_CN — TRUE TRUE NC_PCIE_FW_R2D_CN 14 6
64 14 NC_USB_IRP E TRUE TRUE NC_USB_IRP 14 64
¢ 1 __NC_USB_IRN — TRUE TRUE NC_USB_IRN 1 e
o 1a _NC_USB_CAMERAP — reup rteum _ NC_USB_CAMERAP 1« o| CPU/PCH
¢ 1 __NC_USB_CAMERAN — TRUE TRUE NC_USB_CAMERAN 1 e
s 14 __NC_USB_SDP — TRUE TRUE NC_USB_SDP 14 6
o _USB_SD. — TRUE TRUE NC_USB_SDN e

o _DP_INT ML_C_P<3..1> — TRUE TRUE NC_INT MI_CP<3..1> s

¢ _DP_INT ML_C_N<3..1> — TRUE TRUE NC_INT ML_CN<3..1> 5
e 12 _NC_HDA_ SDINI1 — TRUE TRUE NC_HDA SDINI1 12 6
e 1 _NC_PCI_PME L — TRUE TRUE NC_PCI_PME_L 13 6
o1 14 _NC CLINK_CLK — TRUE__TRUE NC CLINK CLK 14 6a
o1 14 __NC_CLINK_DATA — TRUE__TRUE NC_CLINK_DATA 14 64
e 1. _NC_CLINK_RESET L — Ry TRUE  NC_CLINK RESET L 1 e
e s» _NC_SMC_SYS_LED — TRUE TRUE NC_SMC_SYS_LED o

« _NC_IR_RX_OUT RC — TRUE TRUE NC_IR _RX_OUT_RC w

« __NC_USB_SMCP — TRUE TRUE NC_USB_SMCP o

« __NC_USB_SMCN — TRUE TRUE NC_USB_SMCN "
o0 5 __SMC_ GFX_OQVERTEMP J— __SMC_ GFX_OQVERTEMP 37 e
¢t 37 _NC_SMC_GFX THROTTLE L  — trug rRur  NC_SMC_GFX THROTTLE L s
e s _NC_SMC_FAN_ 1 CTL — TRUE TRUE NC_SMC_FAN_1_CTL e
« » _NC_SMC_FAN_1_TACH — TRUE TRUE NC_SMC_FAN_1_TACH 37 6
« s, _NC_SMC_FAN_5_CTL — TRUE TRUE NC_SMC_FAN_5_CTL e

« _NC_ENET_ASF_GPIO — reue rteum _ NC_ENET_ASF_GPIO . | SMC

« __NC_SMC_MPM5_LED_PWR — TRUE TRUE NC_SMC_MPM5_LED_PWR o

64 NC_SMC_MPM5_LED_CHG — TRUE TRUE NC_SMC_MPM5_LED_CHG 64
s 3 _NC_SMC_T25_EN_L — TRUE TRUE NC_SMC_T25_EN_L e
« s, _NC_SMC DP_HPD_L — TRUE TRUE NC_SMC_DP_HPD_L e
o _NC_SMBUS_SMC_4 ASF_SCL — rpue trup  NC_SMBUS_SMC_4 ASF_SCL
e 3 _NC_SMBUS_ SMC_ 4 ASF_SDA — TRUE TRUE NC_SMBUS_SMC_4_ASF_SDA 36
& »» __NC_BDV_BKI,_PWM — TRUE TRUE NC_BDV_BKIL_PWM 1 e

., _TBT B R2D_C_P<1l..0> — TRUE TRUE NC_TBT B_R2D_CP<1..0> —

., _TBT B R2D_C_N<1..0> — TRUE TRUE NC_TBT B_R2D_CN<1..0> 25

.. _TBT B_D2R_P<1l..0> — TRUE TRUE NC_TBT B_D2RP<1..0> 2

.. _TBT B_D2R_N<1..0> — TRUE TRUE NC_TBT B_D2RN<1..0> 2
61 25 _ NC_TBT B_LSTX — TRUE_TRUE NC_TBT_ B_LSTX 25 64
1 es _NC_DP_TBTPB_ML_CP<3..1:25 1gye TRUE NC_DP_TBTPB_ML_CP<3..1:2> ., ,
1 s _NC_DP_TBTPB_ML_CN<3..1:2> 1gye TRUE NC_DP_TBTPB_ML_CN<3..1:2> ., ,

7161 2s _NC_DP_TBTPB_AUXCH_CP — TRUE TRUE NC_DP_TBTPB_AUXCH CP 25 calm
71 64 2s _ NC_DP_TBTPB_AUXCH_CN — TRUE TRUE NC_DP_TBTPB_AUXCH_CN e o

.+ _TP_DP_TBTSRC_MIL_CP<3>  — cpur True NC_DP_TBTSRC_ML_CP<3> n 7| TBT

;s _TP_DP_TBTSRC MI, CN<3> — TRUE TRUE NC_DP_TBTSRC_ MI,_ CN<3>

. _TP_DP_TBTSRC_MI, CP<2> — TRUE TRUE NC_DP_TBTSRC_MI,_CP<2>

. __TP_DP_TBTSRC_MI, CN<2> — TRUE TRUE NC_DP_TBTSRC_MI,_CN<2>
@ »» _NC_DP_TBTSRC_MIL_CP<1> — TRUE TRUE NC_DP_TBTSRC_MI,_CP<1> s 6
61 25 __NC_DP_TBTSRC_MIL_CN<1> — TRUE TRUE NC_DP_TBTSRC_MIL_CN<1> 25 64

. _TP_DP_TBTSRC_MI, CP<0> — TRUE TRUE NC_DP_TBTSRC_MI,_CP<0>

. _TP_DP_TBTSRC_MI, CN<0> — TRUE TRUE NC_DP_TBTSRC_ML_CN<0>
o 25 _NC_DP_TBTSRC_AUXCH CP  — mum reus __ NC_DP_TBTSRC_AUXCH CP__ ...
e 25 _NC_DP_TBTSRC_ AUXCH_CN — TRUE TRUE NC_DP_TBTSRC_AUXCH_CN 25 6

Unused nets with offpage

(Nets with offpages not used on this project)

HDD_PWR_EN

WOL_EN

BT_PWRRST L

[ HDMITBTMUX_ FLAG_L 15

FW_PWR_EN

FW_PME_T1

ENET_MEDIA SE
LCD_PSR_EN

LCD_IRQ_L

ODD_PWR_EN_L

ENET_LOW_PWR

AUD_TP_PERIPHERAL_DET s

AUD_TI2C_INT L

13

AUD_TPHS_SWITCH_EN 13

pr—
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14

14

61

61

14

14

61

61

J9500: LIO Connector

FUNC_TEST

[CO—TRUE PP3V42_ G3H 3
[CO—TRUE PP3V3_S0 s

PP1V5_S0SW _AUDI :
[CO—ZRUE SYS_ONEWIRE 37
[CO—ZRUE SMC_BC_ACOK 3
[O—IRUE USB_PWR_EN s

SMBUS_SMC_2_S3_SDA a7

SMBUS_SMC_2_S3_SCL 3
SPKRAMP_SHDN_L p

|

[CO—TRUE FINSTACKSNS ALERT L 30
[CO—TRUE SPKRAMP_INR_ N a7
[CO—ZRUE SPKRAMP_INR P P
> cRuz  USB_EXTB N “
[CO—ZRUE USB_EXTB_P 1
[CO—TRUE PP5V_S0_ALT AUD_LDO_EN s
[O—IRUE SMC_11ID 36
[CO—ZRUE HDA_SDOUT 12
[ TRUE HDA_ BIT_CLK -
i HDA_SDINO 12
[CO—ZRUE XDP_USB_EXTB_OC_L 10
[CO—CTRUE HDA_RST_L 12
[CO—ZRUE HDA_SYNC 12
[CO—TRUE USB3_EXTB_D2R_RC_P 6

_EXTB_D2R_RC_| o
[CO—TRUE USB3_EXTB_R2D_P o
[CO—TRUE USB3_EXTB_R2D_N o
| m—

(Need to add 5 GND TPs)

Bead Probes

USB3_EXTB_D2R_N
_EXTB_D2R_P
USB3_EXTB_D2R_RC_N
USB3_EXTB_D2R_RC_P
USB3_EXTB_R2D_C_N

BEAD-PROBE
BEAD-PROBE
BEAD-PROBE
BEAD-PROBE
BEAD-PROBE

USB3_EXTB_R2D_C_P D BEAD-PROBE
USB3_EXTB_R2D_N BEAD-PROBE
USB3_EXTB_R2D_P v BEAD-PROBE

TRUE AUD_PWR_EN 13

1

Functional Test Points

37 38 61 64

BPAS

W w
o
>
o1y

BPAS
BPAS
BPAS
BPAS
BPAS

NNHEENNRE
NWNWHROOK

SD Card Aliases

MAKE_BASE

USB3_SD_D2R_P rrue  USB3_SD_D2R_P
USB3_SD_D2R_N rrue  USB3_SD_D2R_N
USB3_SD_R2D_C_P rrue  USB3_SD_R2D_C
USB3_SD_R2D_C_N reuE  USB3_SD_R2D_C

PP3V3_SO0SW_SD

— PP3V3_SO0SW_SD

(MAKE_BASE=TRUE on page 45)

30

30

30

30

30

65

65

65

65

——————————
SYNC_DAT =09/13/201
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J41/J43 Board-Specific Spacing & Physical Constraints

BOARD LAYERS sonRD avEas RREEPCVHAS | DERETER
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11l,BOTTOM NO_TYPE,BGA,MEM_TERM MM 16.2

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE
DEFAULT ISL2,ISL1l Y =45_OHM_SE =45_OHM_SE
DEFAULT ISL3,ISL10 Y =45_OHM_SE =45_OHM_SE
DEFAULT ISL4,ISLY Y =45_OHM_SE =45_OHM_SE
DEFAULT * N 100 MM 100 MM 10 MM 0 MM 0 MM
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT

Single-ended Physical Constraints

Spacing Constraints

P —————————————————————————
SYNC MASTER=CONSTRAINTS
——

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.310 MM 1:1_SPACING * 0.100 MM
27P4_OHM_SE ISL2,ISL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE ISL3,ISL10 Y 0.182 MM 0.182 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
27P4_OHM_SE ISL4,ISL9 Y 0.182 MM 0.182 MM 1x_DIELECTRIC TOP, BOTTOM 0.071 MM
27P4_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC ISL3,ISL10 0.053 MM
1x_DIELECTRIC ISL4,ISLY 0.050 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP 1x_DIELECTRIC * 0.090 MM
35_OHM_SE TOP , BOTTOM Y 0.195 MM 0.195 MM
35_OHM_SE ISL2,ISL1l Y 0.125 MM 0.125 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
35_OHM_SE ISL3,ISL10 Y 0.125 MM 0.125 MM DEFAULT * 0.1 MM ? * * BGA BGA_P075MM
35_OHM_SE ISL4,ISLY Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ? NET. PHYSICAL TYPE | AREA TYPE | pHYSICAL RULE SET
35_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P075MM * 0.075 MM ? - BGA PO70MM_BGA
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.170 MM 0.170 MM PO70MM_BGA * 0.070 MM 5 MM 0.075 MM
40_OHM_SE ISL2,ISL11 Y 0.096 MM 0.096 MM
40_OHM_SE 1SL3,ISL10 Y 0.096 MM 0.096 MM
40_OHM_SE ISL4,ISLY Y 0.099 MM 0.099 MM
40_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
45_OHM_SE TOP, BOTTOM Y 0.135 MM 0.135 MM
45_OHM_SE ISL2,ISL11 Y 0.075 MM 0.075 MM
45_OHM_SE ISL3,ISL10 Y 0.075 MM 0.075 MM
45_OHM_SE ISL4,ISLY Y 0.080 MM 0.080 MM
45_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.110 MM
50_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE TOP, BOTTOM Y 0.090 MM 0.090 MM
55_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATIR NECK GAP
70_OHM_DIFF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.110 MM 0.110 MM 73_OHM_DIFF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.150 MM 0.150 MM
70_OHM_DIFF IsSL2,ISLll Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM 73_OHM_DIFF ISL2,ISLll Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM
70_OHM_DIFF ISL3,ISL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM 73_OHM_DIFF ISL3,ISL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM
70_OHM_DIFF ISL4,ISLY Y 0.110 MM 0.110MM 0.095 MM 0.095 MM 73_OHM_DIFF ISL4,ISLY Y 0.110 MM 0.110 MM 0.150 MM 0.150 MM
70_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 73_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PRYSICAL RULE SET - ALLOW ROUTE | \1uiuom LINE WIDTH | MININUM NECK WIDTH | MAXINUM NECK LENGTH | DIFPAIR FRINARY GAF | DIFFPAIR NECK GAF
80_OnM_DIFF TOP, BOTTOM hd 0.132 mM 0.132 mu 0.130 mu 0.130 mu 85_OHM_DIFF TOP , BOTTOM Y 0.120 MM 0.120 MM 0.150 MM 0.150 MM
80_OnM_DIFF IsL2, 18111 hd 0.081 MM 0-081 mM 0.115 mu 0.115 mu 85_OHM_DIFF ISL2,ISL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OnM_DIFF 1sL3, 18110 hd 0.081 mu 0-081 mM 0.115 mu 0.115 mu 85_OHM_DIFF ISL3,ISL10 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM _DIFF IsSL4,ISL9 hd 0.088 MM 0.088 MM 0.110 mM 0.110 mM 85_OHM_DIFF ISL4,ISLY Y 0.082 MM 0.082 MM 0.140 MM 0.140 MM
80_OHM _DIFF " N 100 MM 100 MM ~STANDARD ~STANDARD ~STANDARD 85_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.200 MM 0.200 MM
90_OHM_DIFF ISL2,ISLll Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM
90_OHM_DIFF ISL3,ISL10 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM
90_OHM_DIFF ISL4,ISL9 Y 0.076 MM 0.076 MM 0.180 MM 0.180 MM
90_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

—
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CPU Signal Constraints CPU Net Properties
ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
CPU_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 MM 0.100 MM [CO—CRU_PECT CPU_45S CPU_COMP CPU_PECI 6 38
[CO—BMSYNC CPU_45S CPU_AGTT. PM_SYNC
PM_MEM_PWRGD CPU_45S CPU_AGTL PM_MEM_PWRGD
| m—
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT Note: CPU_8MIL and CPU_ITP can be converted - - - - = =
back to TABLE_SPACING_RULE
CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ? a /710308147 i csolved [ — CPU_45S CPU_ITP XDP_DBRESET_L 16 17
CPU_AGTL * =STANDARD ? onee xear o reseive [— CPU_458 CPU_ITP XDP_CPU_PRDY_L 6 16 64
- ~STAN [— CPU_45S CPU_ITP XDP_CPU_PREQ_L 6 16 64 D
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : (‘P"77 P4S (‘Pﬂi(‘()MP EDP__COMP
CPU_8MIL * * CPU_8MIL_2ANY CPU_8MIL_2ANY * 8 MIL 2 | — CRU_27P4S CRLU_COME CPU_PEG_COMP
- - - — — [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<0> o
CPU_SM_RCOMP CPU_27P4S CPU_COMP. CPU_SM_RCOMP<1> 6
= =S = =
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : (‘p‘17§M7RK‘()MP (‘P"77 P4s (‘Pﬂi(‘()MP CPU_SM RCOMP<2> 6
[— CPU_45S CPU_ITP CPU_CFG<11..0> 6 16 66
CPU_ITP * * CPU_ITP_2ANY CPU_ITP_2ANY * =4x_DIELECTRIC ? = = =
[ CRU _CATERR L CPU_45S CPU_AGTT. CPU_CATERR_L 6 37
[— CPU_45S CPU_AGTT. CPU_VCCIO_SEL
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D K‘P"ﬁpRn(’HO'T‘iT K‘P‘174§Q (‘PﬂiAP‘T‘T CPU_PRO(‘HOT_L 6 37 38 51
[CO—CRU_PWRGD CPU_45S CPU_AGTT. CPU_PWRGD s
CPU_COMP CPU_COMP * CPU_COMP_2SELF CPU_COMP_2SELF | TOP,BOTTOM =6x_DIELECTRIC ? = = =
[CO—BM_THRMTRIP I CPU_45S CPU_8MTT. PM_THRMTRIP_L 15 38
CPU_COMP * * CPU_COMP_20THER CPU_COMP_20THER| TOP,BOTTOM =10x_DIELECTRIC ? [CO—DMI_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M CPU P
[CO—DMI_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M_CPU_N —_—
DPLI,_REF_CLK120M CLK_PCIE_80D CLK_PCTIE DPLL_REF_CLKP
| —
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT . - . - -
[CO—DBLL_REF CLK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKN
CPU_COMP_2SELF * =4x_DIELECTRIC ? ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M P
_comp_ _ = 2 _BCIE_ a
CPU COMP 20THER N — [CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M N
v — ~6x_DIELECTRIC ? [CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M P
[CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M_N
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—LTRCRU_CLKI00M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M P
[CO—LTRCRU CLK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M N
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF | TOP, BOTTOM =6x_DIELECTRIC ? g by 4ns p— XDP_CPU TDT
: ! T PU_ PU_TITP 6 16 64
CPU_VCCSENSE * * CPU_VCCSENSE_20THER CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DIELECTRIC ? [— DP_TDQ CPU_45S CPU_ITP XDP_CPU_TDO 6 16 64
[— DP_TMS CPU_45S CPU_ITP XDP_CPU_TMS 6 16 64
PACING RULE SET [CO—XDR_TCK CPU_45S CPU_ITP XDP_CPU_TCK 6 16 66
SPACING_RULE_S LAYER LINE-TO-LINE SPACING WELGHT [CO—XDR_TRST_T CPU_45§ CPU_ITP XDP_CPUPCH_ TRST L 612 16 61 C
CPU_VCCSENSE_2SELF * =4x_DIELECTRIC ? [— DP_BPM_T. CPU_45S CPU_ITP XDP_BPM I<1l..0> 6 16
[ CPU_45S CPU_ITP XDP_BPM L<7 2> 6 16
CPU_VCCSENSE_20THER * =6x_DIELECTRIC ? Pl 45 Pl 17D XDP OBSDATA B<3..0>
1 cpu_4ss cPu_TTP CPU_CFG<15..12> N
PCI-Express Interface Constraint = = = o
p S [ (ESB_CPURST L) CPU_45S CPU_ITP XDP_CPURST L 16
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
[CD—CRU_VCCSENSE SENSE_1TO1 P2MM | CPU VCCSENSE CPU_VCCSENSE_P 8 51
PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF = = = = CCSEN
— — o O CRU_VCCSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_ V! SE_N s 51
CLK_PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [CO—CRU_VCCTOSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_VCCIOSENSE_P
[CO—CRU_VCCIOSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_VCCIOSENSE_N
PCIE Clock Spacing [CO—CBU_AXG_SENSE SENSE_17T01_p2mm | cpu_vccsense | CPU_AXG_SENSE_P
[CO—CRU_AXG SENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_AXG_SENSE_N
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT . . _ - .
[CO—CRU_VALSENSE CPU_27P4S cpu_vccsense | CPU_VDDO SENSE P
CLK_PCIE CLK_PCIE * CLK_PCIE_2SELF CLK_PCIE_2SELF | TOP,BOTTOM =6x_DIELECTRIC ? [CO—CRU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VDDQ_SENSE_N
CLK_PCIE * * CLK_PCIE_20THER CLK_PCIE_20THER| TOP,BOTTOM 10x_DIELECTRIC ? [CD——CRU_VALSENSE CRU_27R4S ceu_ycesense L CPU_AXG_VALSENSE_P
=10x = = =
_] _] _ - ' i | [CO—CRIL_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_AXG _VALSENSE N
[ CRU _VALSENSE CPU_27P4S cpu_vecsenNse | CPU_VCC _VALSENSE P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—CRU_VALSENSE CPU_27P4S CPU_VCCSENSE CPU_VCC_VALSENSE_N
CLK_PCIE_2SELF * =4x_DIELECTRIC ?
— — * [CD—CRU_SVIDALERT L CPU_45S CPU_COMP CPU_VIDALERT L 8 51
CLK_PCIE_20THER * =6x_DIELECTRIC ? [CO—CRU_SVIDSCLK CPU_45S CPU_COMP CPU_VIDSCLK 8 51
CPU PCIE Spacing [CO—CRU_SVIDSOUT CPU_455 CPU_COMP CPU_VIDSOUT 85
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
= — - — — i S [CO—RCIE CRU SSD R2D PCTIE_80D PCIE_CPU_T PCIE_SSD R2D _C P<3..0> ;5
PCIE_CPU_TX PCIE_CPU_TX * PCIE_TX2TX PCIE_TX2TX TOP, BOTTOM =5x_DIELECTRIC ? [CO—RCIE CPU SSD R2D PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_C_N<3..0> ,, 5
[— PCTE_80D PCTIE_CPU_T PCIE_SSD_R2D_P<3..0> 30 64
PCIE_CPU_RX PCIE_CPU_RX * PCIE_RX2RX PCIE_RX2RX TOP , BOTTOM =5x_DIELECTRIC ? C1E 80D I —— PCIE SSD R2D N<3..0> B
[— - _CPU_ . )| _ 30 64
PCIE_CPU_TX *_CPU_TX * PCIE_TX20THERTX PCIE_TX20THERTX| TOP,BOTTOM =5x_DIELECTRIC ? PCTE_80D PCTE_CPU_R PCIE_SSD_D2R_C_P<3..0>
_cru_ _cru_ X X . _ = _ _Ceu )
f— PCTE_80D PCTE_CPU_R PCIE_SSD_D2R_C _N<3..0>
PCIE_CPU_RX *_CPU_RX * PCIE_RX20THERRX PCIE_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? C1E DU 55D DoR C1E 80D [ ——, PCIE SSD D2R P<3..0>
[ — _CPU_S5D_ - __CPU_] .- 12 30 64
PCIE_CPU_TX *_CPU_RX * PCIE_TX2RX PCIE_TX2RX TOP, BOTTOM =7x_DIELECTRIC ? [CO—RCIE CPU _SSD D2R PCTE_80D PCIE_CPU_R PCIE_SSD_D2R N<3..0> 12 30 64
[CO—RCIE_CLK100M _SSD CILK_PCIE 80D CILK_PCIE PCIE_CLK10O0OM _SSD P 12 30 61
PCIE_CPU_RX *_CPU_TX * PCIE_RX2TX PCIE_RX2TX TOP, BOTTOM =7x_DIELECTRIC ? = PCIE CTLK100M 88D LX PCIE 80D S PCIE CLKLOOM SSD N PCIe SSD
- L — - - 12 30 64
PCIE_CPU_TX *_TX * PCIE_20THERHS PCIE_20THERHS TOP , BOTTOM =6x_DIELECTRIC ?
- = — — = ! * [ —DRB_TET I DP_80D DP_T; DP_TBTSNKO_MI,_P<3..0> 25
PCIE_CPU_RX *_TX * PCIE_20THERHS PCIE_20THER TOP , BOTTOM =5x_DIELECTRIC ? [ED—DE_TBT ML DP_80D DP_T DP_TBTSNKO_ ML _N<3..0> 25
P ——— - N 3 — DP_80D DR T DP_TBTSNKO_ML_C_P<3..0> ;..
OO - PCIE _20THERHS > De_80D e DP_TBTSNKO_ML_C_N<3..0> ..,
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = -
PCIE_CPU_RX *_RX * PCIE_20THERHS hl - [Co>—DB_TBT AUXCH DP_80D DP_AU DP_TBTSNKO_AUXCH P 25
. N PCIE_TX2TX * =2.5x_DIELECTRIC ? DP_TBT_AUXCH DP_80D DP_ALL DP_TBTSNKO_AUXCH N 25
PCIE_CPU_TX PCIE_20THER p—— - pOP— " - DP_R0D DP_AU DP TBTSNKO AUXCH C P 13 25
=2.5x = = =
PCIE_CPU_RX * * PCIE_20THER = = — DP_80D DP_AU DP_TBTSNKO_AUXCH C N 13 25
PCIE_TX20THER * =
PCH PCIE Spacin CTE_TX20 ™ 4x_DIELECTRIC ? [Z5)—DE_TRT_ML DP_80D DP_T; DP_TBTSNK1 MI_P<3..0> 25
9 PCIE_RX20THERRX * =4x_DIELECTRIC ? [ED—DE_TBT ML DP_80D DP_T DP_TBTSNK1 ML _N<3..0> 25
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET PCIE TXZRX . —6x DIELECTRIC B /> DP_80D DP_T DP_TBTSNK1 ML _C P<3..0> . .
PCIE_PCH TX PCIE_PCH TX * PCIE_TX2TX — —E 120 DP_80D DE_T. DP_TBTSNK1 ML _C N<3..0> ;2
— — — — = PCIE_RX2TX * =6x_DIELECTRIC ? [CoD—DB_TBT_AUXCH DP_80D DP_AU DP_TBTSNK1l AUXCH P 25
PCIE_PCH_RX PCIE_PCH_RX * PCIE_RX2RX PCIE 20THERHS . —a [ —DB_TBT AUXCH DP_80D DP_AU DP_TBTSNK1l_ AUXCH N 25
PCIE_PCH_TX *_PCH_TX * PCIE_TX20THERTX — Tix DIRLRCTRIC : = DP_80D DP_AU DP_TBTSNK1 AUXCH C_P 13 18 25
- - - - — PCIE_20THER * =3x_DIELECTRIC ? /> DP_80D DP_AU DP_TBTSNK1 AUXCH C N 13 18 25
PCIE_PCH_RX *_PCH_RX * PCIE_RX20THERRX
DP_TINT_MT. DP_80D DP_T DP_INT ML_P<3..0> 60 64
PCIE_PCH_TX *_PCH_RX * PCIE_TX2RX = == = = e ———— ——
- e —— = [CO—DB_INT ML DP_80D DP_T DP_INT ML_N<3..0> 60 61 SYNC MASTER=CONSTRAINTS SYNC_DATE=09/25/201 A
—— —
PCIE_PCH_RX *_PCH_TX * PCIE_RX2TX [ — DP_80D DP_T DP_INT ML_C P<3..0> 5 60 64 CPU C t . t
DP_80D DP_T. DP_INT ML_C N<3..0>
PCIE_PCH_TX *_TX * PCIE_20THERHS = = = oot onstraints
PCIE_PCH_RX *_TX * PCIE_20THERHS < >
- - - — [Z—DE_INT AUXCH DP_80D DP_ALL DP_INT AUX CH C P 60 64 bP Apple Inc. SCH—NUM D
PCIE_PCH_TX *_RX * PCIE_20THERHS Note: DisplayPort tables are on Page 113 |EmDe int auxce DP_80D DP_ALL DP_INT_AUX _CH C_N 60 64 ® <E4LABEL>
[CO—DB_INT AUXCH DP_80D DP_AIL DP_INT AUXCH C P s 60
PCIE_PCH_RX *_RX * PCIE_20THERHS = = = = NOTICE OF PROPRIETARY PROPERTY:
[CO—DB_INT AUXCH DP_80D DP_AU DP_INT AUXCH C N s 60 <BRANCH>
PCIE_PCH_TX * * PCIE_20THER [— DP_80D DP_AU DP_INT_AUXCH_P BHOPRIETARY PROPRRNY OF APPLE INC.~ "Io
80 DP_INT AUXCH N THE POSESSOR AGREES TO THE FOLLOWING: T —
PCIE_PCH_RX * * PCIE_20THER | m— RE_80D DE_ALL I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 111 OF 121
i ' ' II NOT TO REPRODUCE OR COPY IT
SOURCE: 471984_Chief River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 67 OF 76
1 IV ALL RIGHTS RESERVED
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SATA Interface Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE
_RULE_ ON LAYER?
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
SATA_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SATA_ICOMP * =4x_DIELECTRIC ?
[CO—RCH_SATA_ICOMP SATA_TCOMP PCH_SATAICOMP
[CO—USB_HUB1_UP USB_80D USB USB_HUB_UP_P 7
[ USB_HUB1 UP USB_80D USB USB_HUB_UP_N
O USB_BT USB_80D USB USB_BT P 14 20
O USB_BT USB_80D USB USB_BT N 14 29
[— USB_80D USB USB_BT_CONN_P 29 64
f— USB_80D USB USB_BT_CONN_N 29 64
[— USB_80D USB USB_BT_WAKE_P
[— USB_80D USB USB_BT_WAKE_N -
[CO—USBE_TPRAD USB_80D USB USB_TPAD_P 14 36 64 USB Hucopyb nets
[CO—USB_TRAD USB_80D USB USB_TPAD_N 14 36 64
[— USB_80D USB USB_TPAD_CONN_P
= usE_gop usa USB_TPAD_CONN_N
o usB_son uss TPAD_SPI_MOSI_USB_P
[— USB_80D USB TPAD_SPI_MISO_USB_N
[ USB_TPAD M USB_80D USB USB_TPAD_M_P
O USB_TPAD M USB_80D USB USB_TPAD_M_N
[CO—USB_SDCARD USB_80D USB USB_SDCARD_P
[CO—USB_SDCARD USB_80D USB USB_SDCARD_N n
SOURCE: 471984_Chief River_MS_PDG_1.0 and the spacing rule i djusted SI t feedback.
- ] _MS_PDG_ P g s adjusted per eam feedbac = sp1_sss o1 TPAD SPT MOSI o — C
. s 458 s TPAD_SPI_MISO
UART Interface Constraints [ B BL w0
[ SPT_458 SPT TPAD_SPI_CLK 15 36
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP TP SPI nets
UART_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE —
[CO—USB_EXTA USB_80D USB USB_EXTA_P 14 35 —/
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT O USBEXTA USB_80D Usp USB_EXTA_N s
- - — [ UART_45S UART SMC_DEBUGPRT_TX_L 35 37 38
UART * =2x_DIELECTRIC ? [— UART _45S UART SMC_DEBUGPRT RX L 35 37 38
[CO—USB2_EXTA USB_80D USB USB2_EXTA_ MUXED P 35
: USB2_EXTA USB_80D us USB2_EXTA MUXED_ N
USB 2.0 Interface Constraints = = = - »
[CO—USB2_EXTA USB_80D USB USB2_EXTA MUXED F_P 35
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O USB2_EXTA USB_80D USB USB2_EXTA MUXED F_N 35
3 80 3 USB3_EXTA_D2R_P e
PCH_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD [O—USBI_EXTAR {SB_A0D USB3_PCH_R e USB EXTA nets (Right USB port)
— — [ USB3 EXTA R USB_80D USB3_PCH_R USB3_EXTA D2R_N 14 35
USB_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [CO—USB3_EXTA T USB_80D USB3 _PCH_ T USB3_EXTA R2D P 35
[ USB3 EXTA T USB_80D USB3 _PCH_ T USB3_EXTA R2D N 35
80 3 _pC USB3_EXTA D2R_F_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = USB_80D USB3_PCH_R
[— USB_80D USB3 PCH R USB3_EXTA_D2R_F_N
USB * =2x_DIELECTRIC ? USB TOP, BOTTOM =4x_DIELECTRIC ? [— USB 80D USB3 PCH T USB3_EXTA_R2D_F_P
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_vl1.5 Secti 3.8 | — UISB_B0D USR3_PBCH_T UsB3 FXTA_R2D_F_N
B eal - - .5), ion 3. = ==
P g ( —v1.5), Sectio [— USB_80D USB3 PCH T USB3_EXTA R2D_C_P 14 35
USB 3.0 Interface Constraints [— USB_80D USB3 _PCH_ T USB3_EXTA_R2D_C_N 14 35
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ USB_EXTR USB_80D USB USB_EXTB_P woees |
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP , BOTTOM 5x_DIELECTRIC H O—USBEXTR USB_80D USB Ush EXTB N e e
=5x% = —
- - - - = = ’ = USB3 EXTB_R USB_80D USR3_PCH_R USB3_EXTB_D2R_P 14 61 65 B
= _ExTn | _ _pcr_ _EXTB_D2R__
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM =5x_DIELECTRIC ? [CO—USB3_EXTB R USB_80D USB3_PCH_R USB3_EXTB_D2R_N 14 61 65
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP,BOTTOM [ =5x DIELECTRIC H = USB_80D USB3_RCH_R USB3_EXTB_D2ZR_RC_P e
- = - = — — ! Tox [— USB_80D USBR3_PCH_R USB3_EXTB_D2R_RC_N o1 65
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX USB3_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? [CO—USB3 _EXTB T USB_80D USB3 _PCH_ T USB3_EXTB_R2D_P 61 65
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP,BOTTOM | =7x_DIELECTRIC H O USBI_EXTRT USB_80D USB3_RCH_T USB3_EXTB_R2D_N ores USB EXTB Lef SB
- - - - = = ’ i [— USB_80D USB3_PCH_T, USB3_EXTB_R2D C P 14 61 65 nets (Left U port)
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM =7x_DIELECTRIC ? [— USB_80D USB3 _PCH_ T USB3_EXTB_R2D_C_N 14 61 65
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS TOP, BOTTOM =6x_DIELECTRIC ?
O UsSB3 SD R USB_80D USB3 PCH R USB3_SD_D2R P 14 34 65
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM =5x_DIELECTRIC ? = = = == a1 =
S — — — — O UsB3 SD R USB_80D USB3_PCH_R USB3_SD_D2R_N 14 34 63
USB3_PCH_TX *_RX * USB3_20THERHS [CD—UusBi SD T USB_80D USB3 PCH T USB3_SD _R2D_C P 14 30 65
USB3 PCH RX . RX N USB3 20THERHS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [—UsBisp T USB_80D USB3 _PCH_ T USB3_SD_R2D_C_N 14 34 65 _—
— - — — USB_80D USB3 PCH R USB3_SD_D2R_C_P 3
USB3_TX2TX * =2.5x_DIELECTRIC ? = = ==
USB3_PCH_TX * * USB3_20THER — — [— USB_80D USB3 PCH R USB3_SD_D2R_C_N 2
USB3 PCH RX N N USB3 20THER USB3_RX2RX * =2.5x_DIELECTRIC ? [— USB 80D USB3 PCH T USB3_SD_R2D_P 34
— — _ [ USB_80D USB3_PCH_T USB3_SD_R2D N »
USB3_TX20THERTX * =4x_DIELECTRIC ?
USB3 RX2OTHERRX N —4% DIELECTRIC B [CO—RCH_USB_RBIAS PCH_USB_RBTA. PCH_USB_RBIAS "
— - PCH_DIFFCLK_UNUSED CLK_PCTE_80D | CLK PCTE PCIE_CLK100M PCH_P
[CO—eenl _ | Crx_peTE_ _
USB3_TX2RX * =6x_DIELECTRIC ? [CO—BCH DIFFCIK UNUSED | CIK PCTE_80D | CLK PCTE PCIE_CLK100M PCH N
USB3 RX2TX N 6% DIELECTRIC , [CO—BCH_DIFFCLK UNUSED CILK_PCIE_80D | CIK PCIE PCH CLK96M DOT P
=6x = = — = = =
— = PCH_DIFFCLK_UNUSED CLK_PCTE_80D | CLK PCTE PCH_CLK96M DOT_ N
[CO—eenl _ | Crx_peTE_ _
USB3_20THERHS * =4x_DIELECTRIC ? [CO—BCH_DIFFCIK UNUSED | CIK PCTE_80D | CLK PCTE PCH_CLK100M SATA P
USB3 20THER % —3x DIELECTRIC N [CO—BCH _DIFFCIK UNUSED | CIK PCTE_80D | CLK PCTE PCH CLK100M SATA N
_ =3x_] ? CpU 45 LK PCIE PCH_CLK14P3M REFCLK
= = = p—
SOURCE: 471984 Cheif River MS PDG_1.0 and the spacing rule is adjusted per SI team feedback. SYNC MASTER=CLEAN J43 SYNC DL\TE=11/13/201 A
T ———
.
PCH Constraints 1
<SCH_NUM>| D
Apple Inc. =
i<} <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 112 OF 121
II NOT TO REPRODUCE OR COPY IT
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ELECTRICAL CONSTRAINT SET PHYSIC$T7TYPESPACING Clock Net Propert les
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD NET_TYPE
— — — — — — —_tzc_an Bc_sns o IPC AD<3..0> v e ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
CLK_LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ _tec_eranm T LpC_a5s o LPC FRAME L D [>_svscrx_craze erc CTx_stow ass | crx_stow SYSCLK CLK32K RTCX1
[ LPC_45S LPC LPCPLUS_RESET L 18 46 64
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [O—LBC_CLK33M CLK_LPC_45S | CIK LPC LPC_CLK24M_SMC 17 37 [C—SYSCIK CLK25M SR CLK_25M 455 | CIK 25M SYSCLK_CLK25M CAMERA 17 32
LoC N 3% DIELECTRIC , - CLK_LPC_45S CLK_LPC LPC_CLK24M SMC_R 12 17 [ CLK_25M 458 CLK_25M CLK25M_ CAM CLKP 5 a2
— [CO—LBC_CLK3iM CLK_LPC_45S CLK_LPC LPC_CLK24M LPCPLUS 17 a6 64 i CLK_25M_45S CLK_25M CLK25M CAM XTALP R 32
CLK_LPC * =4x DIELECTRIC ? [ CLK_LPC_45S | CIK LPC LPC_CLK24M LPCPLUS R 12 17 [ CLK_25M 455 | CIK 25M CLK25M CAM XTALP 32
so " - - . — CLK_25M 455 | CIK 25M CLK25M_CAM XTALN 32
URCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = LK 25M 45S LK 25M CLK25M CAM CLKN s D
SMBus Interface Constraints [CO—SMBUS_PCH CIK SMB_45S R 50§ SMB SMBUS_PCH_CLK 14 16 19 25 40 56 [CO—SYSCLK_CIK25M TBT CLK_25M 455 | CLK 25M SYSCLK_CLK25M TBT 17 25
PHYSICAL RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SMBUS_PCH_DATA SMB_45S R_50§ SMB SMBUS_PCH_DATA 14 16 19 25 40 56 i CLK_25M 45§ CLK_25M SYSCLK CLK25M TBT R s
. . . B [CO—SMBUS BCH 0 _CIK SMB_45S R 50§ SMB SML_PCH_0_CLK 14 40
SMB_45S_R_50S | TOP,BOTTOM | =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE = _sueus_ece_o_para cup_sss_n s0d sw SMT. DCH O DATA o [>—svscrx_crosu yran | cix_osu_ass | cix_osm SYSCLK CLK25M X1 i
SMB_455_R_508 * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—SMBUS SMC_1 S0 SCI SMB_45S R 50§ SMB SMBUS_SMC_1_SO_SCL 143237 40 434 6 | CLK_25M 455 | CIK 25M SYSCLK_CLK25M X2 17
[CO—SMBUS_SMC_1_S0_SDA SMB_45S R 50§ SMB SMBUS_SMC_1 S0O_SDA 143237 00034 | CLK_25M_45S CLK_25M SYSCLK CLK25M X2 R -
[— CLK_25M_45S CLK_25M SDCLK_CLK25M X2 34
SPACING RULE SET LAYER LINE-TO-LINE SPACING | WETGHT [CO—HDA_BTT CIX HDA_45S HDA HDA_BIT CLK 12 61 e - CLK_25M 455 | CLK 25M SDCLK_CLK25M_X2 R 07
SMB * =2x_DIELECTRIC ? [ HDA_45S HDA HDA_BIT_CLK_R 12 [ CLK_25M 455 | CLK_25M SDSCLK_CLK25M_X1 3
; N [CO—HpA_SYNC HDA_45S HDA HDA_SYNC 12 61 65
HD Audio Interface Constraints = HpA_45s HDa HDA_SYNC_R -
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O HPARSTL HDA_455 HDA HDA RST R L )Z e
i ON LAYER? [ HDA_45S HDA HDA_RST_L 12 61 65
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [CO—HDA_SDINO HDA_45S HDA HDA_SDINO 12 61 65
[O—Hpa_spour HDA_45S HDA. HDA_SDOUT 12 61 65
= HDA 455 HDA HDA_SDOUT_R 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
HDA * =2x_DIELECTRIC ? [CO—RBM_SUS CIK CLK_SLOW 45S | CIK SLOW PM_CLK32K_SUSCLK_R 13 38
. . . [ CLK_SLOW 45S | CLK_SI.OW SMC_CLK32K 37 38
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = SPT_CLK SPT_4ss SpT SPI CLK R s
SIO Signal Constraints = SPI_458 SEL SEL_CLK .
[O—SBIMOST SPT_45§ SPT SPI_MOSI_R 14 46
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [— SPI_45§ SPT SPI_MOSTI .
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [O—SBLMIsa SBT_458 SPL SBL MISO e
= — o o o o _ _ [ SPT_45§ SPT SPI_MISO R . C
[O—seLCs0 SPT_45S SPT SPI _CSO0_ R L 14 a6
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ SPT_45S SPT SPI_CSO_L a6
_ [— SPT_45S SPT SPI_SMC_CLK 37 46
CLK_SLOW * =4x_DIELECTRIC ? = SpT_sns o1 SPT_SMC MOSI o
] = SPT_45S SPT SPI_SMC_MISO 37 46
SPI Interface Constraints s SPT_45S SeT SPI_SMC_CS_L S s
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = SPI_435 SBL SPI_MLB CLK N
- = ON_LAYER? [— SPT_45S SPT SPI_MLB_MOST a6
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ SPT_45S SPT SPI_MLB_MISO .
[ SPT_45S SPT SPI MLB CS L 46
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [>_cte_ap w2 bCIE 80D PCIE DOH T PCIE AP R2D P e
SPI * =4x_DIELECTRIC ? [CO—BCIE AR _R2D PCTE_80D PCIE_PCH_T PCIE AP _R2D N 29 64
- PCTE_80D PCTE_PCH_T PCIE_AP_R2D_C_ P 14 29
XDP Constralnts [ PCTIE_80D PCTE_PCH_T; PCIE AP_R2D C N 14 29
[CO—BCIE AR _D2R PCTE_80D PCIE_PCH_R PCIE AP D2R P 14 29 64
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [CO—RBCIE AR D2R PCTIE_80D PCTE_PCH R PCIE AP D2R N 14 29 64
_ _ _ _ _ _ [CO—RBCIE CLK100M AP CLK_PCTE_ 80D | CLK PCTE PCIE _CLK100M AP P 12 29 61
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = _ecrm crxioou ap crx_pcrr son | crx_perm PCIE CLKLOOM AP N N
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—BCIE TBT R2D PCTE_80D PCIE_PCH_T PCIE_TBT R2D P<3..0> 25
_ [CO—RCIE TBT R2D PCTE_80D PCIE_PCH_T PCIE_TBT R2D N<3..0> 25
PCH_ITP * =2:1_SPACING ? = RCTE_ 80D pcTE peH Tx | PCIE_TBT_R2D_C_P<3..0> .
. [ PCTE_80D PCIE_PCH T PCIE _TBT R2D _C N<3..0> i .
DlsplayPOrt [CO—BCIE_TET D2R PCTE_80D PCTE_PCH_R PCIE_TBT D2R P<3..0> 14 25
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [O—BCIETRTDZR RCIE_B0D BCIE_PCH_R ECIE_TBT _D2R N<3..0> e
— = ON_LAYER? [ PCTE_80D PCTE_PCH R PCIE_TBT D2R C_P<3 0> . B
DP_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [ PCTE_80D PCIE_PCH_R PCIE_TBT_D2R C N<3..0> .,
[CO—RBCIE CLK100M TBT CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M_TBT P 12 25
[CO—RBCIE CLK100M TBT CLK_PCTE_ 80D | CLK PCTE PCIE_CLK100M_TBT N 12 25
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DP_2DP * =3x_DIELECTRIC ? DP_2DP TOP, BOTTOM =4x_DIELECTRIC ? [ — CLK_PCTE_80D | CLK PCTE PEG_CLK100M P
- _ [— CLK_PCIE_80D | CIK PCIE PEG_CLK100M N
DP_20THERHS * =4x_DIELECTRIC ? DP_20THERHS TOP, BOTTOM =6x_DIELECTRIC ?
DP_20THER * =3x_DIELECTRIC ? DP_20THER TOP, BOTTOM =4x_DIELECTRIC ? [CO—XDRR_TDT PCH_45S PCH_ITP XDP_PCH_TDI 12 16 64
bP AUX R - _ [CO—XDE_TDO PCH_45S PCH_ITP XDP_PCH_TDO 12 16 64
i =3x_DIELECTRIC ? DP_AUX TOP, BOTTOM =4x_DIELECTRIC ?
[CO—XDR_TMS PCH_45S PCH_ITP XDP_PCH_TMS 12 16 64
[CO—XDR_TCK PCH_45S PCH_ITP XDP_PCH_TCK 12 16 64
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
—
DP_TX DP_TX * DP_2DP [CO—BCIE CcaM PCTE_80D PCIE_PCH_T PCIE_CAMERA_ R2D P 31 32
[CO—RCIE CaM PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D N 51 32
DP_TX r_TX - DE_20THERHS = PCIE_80D pc1E_pcn_tx | PCIE_CAMERA R2D_C_P o
DP_TX *_RX * DP_20THERHS [ PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D_C_N 14 32
[— N N DP 20THER [CO—BCIE_CAM PCTE_80D PCIE_PCH_R PCIE_CAMERA D2R P 14 32
= = [CO—BCIE CaM PCTE_80D PCIE_PCH_R PCIE_CAMERA D2R N 14 32
[— PCTE_80D PCIE_PCH_R PCIE_CAMERA D2R C P 51 32
[ PCTE_80D PCIE_PCH_R PCIE CAMERA D2R C N 32
[CO—RCIE CLK100M CAM CLK_PCIE_80D | CIK PCIE PCIE_CLK100M CAMERA P 12 32
[CD—RCIE CLK100M CAM CLK_PCIE_80D | CIK PCIE PCIE_CLK100M_ CAMERA N 12 32
[ CLK_PCTE_80D | CLK PCTE PCIE_CLK100M _CAMERA C_ P . 5
- CLK_PCIE_80D | CIK PCIE PCIE _CLK100M CAMERA C N ., 5
. . p—— — A
System Clock Slgnal Constraints SYNC MASTER=J41 MLB SYNC DéTE—12/14/201
FRCE TITLE .
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PCH Constralnt S 2
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD <sSCH NUM>|D
_ _ _ _ _ _ Apple Inc. =
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
8 <E4LABEL>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NOTICE OF PROPRIETARY PROPERTY:
— BB EESRATION, CON LR ERe 18 Tum SBRANCH>
CLK_SLOW * =2x_DIELECTRIC ? THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 113 OF 121
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- IV ALL RIGHTS RESERVED 69 OF 76
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Memory Bus Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
MEM_40S * =40_onM_sE | =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE
MEM_50S * —so_omm sE| =50_OHM_SE | =50_OHM_SE =50_OHM_SE =50_OHM_SE | =50_OHM_SE
MEM_70D * ~70_om_prrr | =70_OHM_DIFF | =70_OHM_DIFF | =70_OHM DIFF | =70_OHM_DIFF |=70_OHM DIFF
MEM_73D * ~73_omw_prrr | =73_OHM_DIFF | =73_OHM_DIFF | =73_OHM_DIFF | =73_OHM_DIFF |=73_OHM_ DIFF

Spacing Rule Sets

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_DATA2SELF * =2xX DIELECTRIC ?
MEM_DATA20THERMEM * =8x DIELECTRIC ?
MEM_DQS20WNDATA * =3x_ DIELECTRIC ?
MEM_CMD2CMD * =3x_ DIELECTRIC ?
MEM_CMD2CTRL * =3x_ DIELECTRIC ?
MEM_CTRL2CTRL * =3x_ DIELECTRIC ?
MEM_CLK2CLK * =6xX_ DIELECTRIC ?
MEM_20T * =4x DIELECTRIC ?

MEM_2PWR * =2xX DIELECTRIC| 10000

MEM_2GND * =2xX DIELECTRIC| 10000
MEM_2O0THER * =6xX_ DIELECTRIC ?

Memory to Power Spacing
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 MEM_TERM| MEM_73D
MEM_PWR * * DEFAULT MEM 40S MEM_TERM| MEM_50S
Memory to GND Spacing
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
GND MEM_* * MEM_2GND
Memory Bus Spacing Group Assignments

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MEM_A_DQS_0

MEM_A_DATA_0

*

MEM_DQS20WNDATA

MEM_A_DQS_0

*

*

MEM_2O0THER

MEM_A DQS_1

MEM_A DATA_1

*

MEM_DQS20WNDATA

MEM_A DQS_1

*

*

MEM_2O0THER

MEM_A DQS_2

MEM_A_DATA_2

*

MEM_DQS20WNDATA

MEM_A DQS_2

*

*

MEM_2O0THER

MEM_A_DQS_3

MEM_A_DATA_3

MEM_DQS20WNDATA

MEM_A_DQS_3

MEM_2O0THER

MEM_A DQS_4

MEM_A_DATA_4

MEM_DQS20WNDATA

MEM_A DQS_4

MEM_2O0THER

MEM_A_DQS_5

MEM_A_DATA_S

MEM_DQS20WNDATA

MEM_A_DQS_5

MEM_2O0THER

MEM_A_DQS_6

MEM_A_DATA_6

MEM_DQS20WNDATA

MEM_A_DQS_6

MEM_2O0THER

MEM_A_DQS_7

MEM_A_DATA_7

MEM_DQS20WNDATA

MEM_A_DQS_7

MEM_2O0THER

MEM_B_DQS_0

MEM_B_DATA_0

MEM_DQS20WNDATA

MEM_B_DQS_0

MEM_2O0THER

MEM_B_DQS_1

MEM_B_DATA_1

MEM_DQS20WNDATA

MEM_B_DQS_1

MEM_2O0THER

MEM_B_DQS_2

MEM_B_DATA_2

MEM_DQS20WNDATA

MEM_B_DQS_2

MEM_2O0THER

MEM_B_DQS_3

MEM_B_DATA_3

MEM_DQS20WNDATA

MEM_B_DQS_3

MEM_2O0THER

MEM_B_DQS_4

MEM_B_DATA_4

MEM_DQS20WNDATA

MEM_B_DQS_4

MEM_2O0THER

MEM_B_DQS_5

MEM_B_DATA_5S

MEM_DQS20WNDATA

MEM_B_DQS_5

MEM_2O0THER

MEM_B_DQS_6

MEM_B_DATA_6

MEM_DQS20WNDATA

MEM_B_DQS_6

MEM_2O0THER

MEM_B_DQS_7

MEM_B_DATA_7

MEM_DQS20WNDATA

MEM_B_DQS_7

MEM_2O0THER

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MEM_A_DATA_0

MEM_2O0THER

MEM_A DATA_1

MEM_2O0THER

MEM_A_DATA_2

MEM_2O0THER

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MEM_A_DATA_3

MEM_2O0THER

MEM_A_DATA_0

MEM_*_DATA_*

*

MEM_20THERMEM

MEM_A_DATA_4

MEM_2O0THER

MEM_A DATA_1

MEM_*_DATA_*

*

MEM_20THERMEM

MEM_A_DATA_S

MEM_2O0THER

MEM_A_DATA_2

MEM_*_DATA_*

*

MEM_20THERMEM

MEM_A_DATA_6

MEM_2O0THER

MEM_A_DATA_3

MEM_*_DATA_*

MEM_20THERMEM

MEM_A_DATA_7

MEM_2O0THER

MEM_A_DATA_4

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_0

MEM_2O0THER

MEM_A_DATA_S

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_1

MEM_2O0THER

MEM_A_DATA_6

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_2

MEM_2O0THER

MEM_A_DATA_7

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_3

MEM_2O0THER

MEM_B_DATA_0

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_4

MEM_2O0THER

MEM_B_DATA_1

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_S

MEM_2O0THER

MEM_B_DATA_2

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_6

MEM_2O0THER

MEM_B_DATA_3

MEM_*_DATA_*

MEM_20THERMEM

MEM_B_DATA_7

MEM_2O0THER

MEM_B_DATA_4

MEM_*_DATA_*

MEM_20THERMEM

MEM_CMD

MEM_2O0THER

MEM_B_DATA_5S

MEM_*_DATA_*

MEM_20THERMEM

MEM_*_DATA_* =SAME * MEM_DATA2SELF
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_*_DATA_* MEM_* * MEM_DATA20THERMEM
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_CMD MEM_CMD * MEM_CMD2CMD
MEM_CMD MEM_CTRL * MEM_CMD2CTRL
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_CLK MEM_CLK * MEM_CLK2CLK
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_* MEM_* * MEM_20THERMEM

MEM_CTRL

MEM_2O0THER

MEM_B_DATA_6

MEM_*_DATA_*

MEM_20THERMEM

MEM_CLK

MEM_2O0THER

MEM_B_DATA_7

MEM_*_DATA_*

MEM_20THERMEM

Memory Net Properties

17 19 20 21 22 23 a2

18 19 20 21

19 20 21

18 19 22 23

18 19 22 23

NET_TYPE
ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
[O>—MEM_A_CLKO MEM_70D MEM_CLK MEM_A_ CLK_P<0>
[—MEM_A_CILKO MEM_70D MEM_CLK MEM_ A CLK_N< 0>
[O—MEM_A_CIK1 MEM_70D MEM_CLK MEM A CLK_P< 1>
[>—MEM_A_CLK1 MEM_70D MEM_CLK MEM_A_ CLK _N<I1>
[O—MEM_A_CTRL MEM_40S MEM_CTRL MEM_ A_CS_L< 1..0>
[—MEM_A_CTRL MEM_40S MEM_CTRL MEM_A_O 3"£’|< 0>
[O>—MEM_A_CKEQ MEM_40S MEM_CMD MEM_A_ CKE<]1..0>
[O—MEM_A_CKE1 MEM_40S MEM_CMD MEM A CKE<3.. 2>
[O—MEM_A_CMDO MEM_40S MEM_CMD MEM_A_CAA<9..0>
[O—MEM_A_CMD1 MEM_40S MEM_CMD MEM A CAB<O.. 0>
[O>—MEM A _DQ BYTEQ | MEM 40§ MEM_A_DATA_0Q MEM_A_DO<7..0>
[>—MEM A DQ BYTEl | MEM 40S MEM_A_DATA_1 MEM_A_DO<15..8>
[>—MEM A _DQ BYTE2 | MEM 40§ MEM_A_DATA_2 MEM_A_DO<23..16>
[O—MEM_A_DQ BYTE3 | MEM 405 MEM_A_DATA_3 MEM_A DO<3 l..24>
[O>—MEM_A_DQ BYTE4 | MEM 405 MEM_A_DATA 4 MEM_A_DO<39..32>
[O>—MEM A _DQ BYTES | MEM 40§ MEM_A_DATA_5 MEM_A_DO<47..40>
[O>—MEM A _DQ BYTE6 | MEM 40§ MEM_A_DATA_6 MEM_A_DO<55..48>
[O>—MEM_A_DQ BYTE7 | MEM 405 MEM_A_ DATA 7 MEM_A_DO<63..56>
[O—MEM_A_DQS0 MEM_70D MEM_A_DQS_0 MEM_ A DOS P<0>
[>—MEM_A_DQSO0 MEM_70D. MEM_A_DQS_0 MEM_A_DOS_N<0>
[O—MEM_A_DQS1 MEM_70D MEM_A_DQS 1 MEM_A_ DOS_P< 1>
[O—MEM_A_DQS1 MEM_70D MEM_A_DQS 1 MEM_A_ DOS _N<1>
[O>—MEM_A_DQS2 MEM_70D MEM_A_DQS_2 MEM_A_DOQS_P<2>
[—MEM_A_DQS2 MEM_70D MEM_A_DQS_2 MEM_ A DOS _N<2>
[O—MEM_A_DQS3 MEM_70D MEM_A_DQS_3 MEM_A_ DOS_P<3>
[O>—MEM_A_DQS3 MEM_70D MEM_A_DQS_3 MEM_A_DOS_N<3>
[O—MEM_A_DQS4 MEM_70D MEM_A_DQS 4 MEM_ A DOS_ P< 4>
[—MEM_A_DQS4 MEM_70D MEM_A_DQS 4 MEM_A_ DOS ~_N<4>
[O>—MEM_A_DQS5 MEM_70D MEM_A_DQS 5 MEM_A_DOQS_P<5>
[O—MEM_A_DQS5 MEM_70D MEM_A_DQS_5 MEM_ A DOS _N<5>
[—MEM_A_DQS6 MEM_70D MEM_A_DQS_6 MEM_A_DOS_P<6>
[—MEM_A_DQS6 MEM_70D MEM_A_DQS 6 MEM_A_DOS _N<6>
[O—MEM_A_DQS7 MEM_70D MEM_A_DQS_7 MEM_A_ DOS P<7>
[>—MEM_A_DQS7 MEM_70D. MEM_A_DQS_7 MEM A DOS N<7>
[O>—MEM_B_CLKO MEM_70D MEM_CLK MEM B CLK_P< 0>
[O>—MEM_B_CLKO MEM_70D MEM_CLK MEM_ B CLK N<0>
[O—MEM_B_CIK1 MEM_70D MEM_CLK MEM_ B CLK_ P< 1>
[O—MEM_B_CIK1 MEM_70D MEM_CLK MEM B CL K- N<1>
[>—MEM_B_CTRL MEM_40S MEM_CTRL MEM_ B CS T.<1l..0>
[O—MEM_B_CTRL MEM_40S MEM_CTRL MEM_B_ODT< 0>
[—MEM_B_CKEO MEM_40S MEM_CMD MEM_B_CKE<]1..0>
[O—MEM_B_CKE1 MEM_40S MEM_CMD MEM B CKE<3.. 2>
[O—MEM_B_CMDO MEM_40S MEM_CMD MEM _ 3_('I‘AA<S ..0>
[O>—MEM_B_CMD1 MEM_40S MEM_CMD MEM_B_CAB<9..0>
[>—MEM_B_DQ BYTEQ | MEM 40§ MEM_B_DATA_0Q MEM _B_DO<7..0>
[O>—MEM B_DQ BYTE1 | MEM 40§ MEM_B_DATA_1 MEM _B_DO<15..8>
[O>—MEM_B_DQ BYTE2 | MEM 405 MEM_B_DATA 2 MEM_B_DO<23..16>
[O—MEM_B_DQ BYTE3 | MEM 405 MEM_B_DATA_3 MEM_ B DO<3 l..24>
[O—MEM_B_DQ BYTE4 | MEM 405 MEM_B_DATA_4 MEM B DO<3 9..32>
[>—MEM B_DQ BYTES | MEM 40§ MEM_B_DATA 5 MEM_ B DO<47..40>
[O>—MEM B_DQ BYTE6 | MEM 40§ MEM_B_DATA_6 MEM_B_DO<55..48>
[O>—MEM B_DQ BYTE?7 | MEM 40§ MEM_B_DATA_7 MEM_B_DO<63..56>
[>—MEM_B_DQS0 MEM_70D MEM B _DQS_0 MEM_B_DOS_P<0>
[O>—MEM_B_DQSO0 MEM_70D. MEM_B_DQS_0 MEM _B_DOS_N<0>
[O>—MEM_B_DQS1 MEM_70D MEM_ B _DQS 1 MEM_B_DOS_P<1>
[>—MEM B _DQS1 MEM_70D. MEM B _DQS_1 MEM _B_DOS_N<1>
[O—MEM_B_DQS2 MEM_70D MEM_B_DQS 2 MEM_B_DOS p<2>
[>—MEM_B_DQS2 MEM_70D MEM_B_DQS_2 MEM_B_DOS_N<2>
[O—MEM_B_DQS3 MEM_70D MEM_B_DQS_3 MEM_ B DOS_P<3>
[—MEM_B_DQS3 MEM_70D MEM_B_DQS_3 MEM_B_DOS _N<3>
[>—MEM_B_DQS4 MEM_70D MEM_B_DQS 4 MEM_B_DOS_P<4>
[O—MEM_B_DQS4 MEM_70D MEM_B_DQS 4 MEM_ B DOS_N< 4>
[—MEM_B_DQS5 MEM_70D MEM_B_DQS 5 MEM_B_DOS_P<5>
[—MEM_B_DQS5 MEM_70D. MEM B _DQS_5 MEM_B_DOS_N<5>
[O—MEM_B_DQS6 MEM_70D MEM_B_DQS 6 MEM_B_DOS P<6>
[>—MEM_B_DQS6 MEM_70D. MEM_B_DQS_6 MEM_B_DOS_N<6>
[>—MEM _B_DQS7 MEM_70D MEM_B_DQS_7 MEM_B_DOS_P<7>
[O>—MEM _B_DQS7 MEM_70D. MEM_B_DQS_7 MEM B DOS N<7>
[ MEM_PWR PP1V2 S3 _
F— MEM_PWR PPOV6_S3 MEM VREFCA A
= MEM_PWR PPOV6_S3 MEM VREFDO A
s MEM_PWR PPOV6_S3 MEM VREFCA B
o MEM_PWR PPOV6_S3 MEM VREFDO B
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DisplayPort Signal Constraints Thunderbolt/DP Net Properties
NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. NET_TYPE
. . ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
Thunderbolt SPI Slgnal Constraints [CO—IBT_A_R2D TBTDP_80D TBTDP_T TBT A R2D _C P<1l..0> 25 28
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O IBL A R2D TBTDP_80D TBTDP_T. TBT A R2D C N<1..0> 25 28
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | — TRTDR_R0D TBTRE_T: IBT_A _R2D_P<l..0> 2
— — — — — — - - - = [— TBTDP_80D TBTDP_T TBT A R2D N<I1 0> 28
[CO—DB_TBTRA MLI DP_80D DP_T DP_TBTPA ML_C_P<I1> 25 28
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = _ne_rares_urt ne_a0n T Db TBTPA ML C N<1> o
TBT_SPI * =2x_DIELECTRIC ? [CO—DE_TBTRA ML3 DP_80D DP_T DP_TBTPA ML_C_P<3> 25 28
[ DB _TBTRA ML3 DP_80D DP_T DP_TBTPA_ ML_C_N<3> 25 28 D
Thunderbolt/DP Connector Signal Constraints = DR_A0D nE_T: Db TDTPA ML De3..l:2> .,
[— DP_80D DP_T; DP_TBTPA ML _N<3..1:2> 2
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— DP_80D DP_T; DP_A LSX ML_P<1> 28
L. _ _ _ _ _ [— DP_80D DP_T DP_A ILSX ML _N<1> 28
TBTDP_80D * F80_OHM DIFF  =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
[— TBTDP_80D TBTDP_R TBT A D2R C P<l..0> 2
[— TBTDP_80D TBTDP_R TBT A D2R_C_N<I1 0> 28
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
- - - - — — — — — [CO—TIBT A D2RI TBTDP_80D TBTDP_R TBT A D2R_P<1> 25 28
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM =6x_DIELECTRIC ? [CO—IBL_A_D2RI TBTDP_80D TBTDP_R TBT A D2R N<1> 25 28
_ [CO—TIBT A D2RO TBTDP_80D TBTDP_R TBT A D2R_P<0> 25 28
TBTDP_RX TBTDP_RX w TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM =6x_DIELECTRIC ?
— — - - — [CO—TIBT A D2RO TBTDP_80D TBTDP_R TBT_A_ D2R_N<O0> 25 28
TBTDP_TX TBTDP_RX w TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM =10x_DIELECTRIC ?
_ O TBT A AUXCH DP_80D DP_AU DP_TBTPA_ AUXCH C P 25 28
TBTDP_RX TBTDP_TX w TBTDP_TX2RX TBTDP_20THERHS TOP, BOTTOM =10x_DIELECTRIC ? : TRT A AUXCH P 80D OP_AL DP TBTPA AUXCH C N 2 28 -
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER TOP , BOTTOM =6x_DIELECTRIC ? [ — DP_80D DP_AU DP_TBTPA_ AUXCH P 28
[— DP_80D DP_AU DP_TBTPA_ AUXCH N 2
TBTDP_RX * TX w TBTDP_20THERHS : O 80D b AU DP A AUXCH DDC P
TBTDP_TX * RX * TBTDP_20THERHS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— DP_80D DP_AU DP_A_ AUXCH DDC N
TBTDP_RX * RX w TBTDP_20THERHS TBTDP_TX2TX * =4x_DIELECTRIC ? : LRTDR_R0D TRTRE_R IBT_A D2R1_AUXDDC P 8
— — - - - [— TBTDP_80D TBTDP_R TBT A D2R1 AUXDDC N 28
TBTDP_TX w w TBTDP_20THER TBTDP_RX2RX * =4x_DIELECTRIC ? : TRTDP_80D TRTDP T TBT B R2D C P<1..0> "
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DIELECTRIC ? [— TBTDP_80D TBTDP_T TBT B _R2D_C N<1..0> 6
TBTDP_20THERHS * =6x_DIELECTRIC ? = -LBTDE_A0D LTBIDE_T: IBT B R2D D<l..0>
— — - [ — TBTDP_80D TBTDP_T TBT_B_R2D N<1..0>
TBTDP_ZOTHER : ~4x_DIBLECTRIC ? [CO—DR_TRTPE_ML, DP_80D DP_T NC_DP_TBTPB_ML_CP<3..1:2>
[— DP:’T‘R'T‘PR:MT np:ﬂnn nv:w' NC_DP_TBTPB_ML_CN<3..1:2> « C
[— DP_80D DP_T. DP_TBTPB_ML_P<3..1:2>
s pe_gon De_T DP_TBTPB ML N<3..1:2>
[— DP_80D DP_T DP_B_LSX ML_P<1>
[— DP_80D DP_T DP_B_LSX ML_N<1>
[ TBTDP_80D TRTDP_R TBT B_D2R C P<1l..0> Only used on dual-port hosts.
[— TBTDP_80D TBTDP_R TBT B _D2R_C N<1..0>
O IBL B D2R TBTDP_80D TBTDP_R TBT_B_D2R P<1..0> 6
[DO—IBL B D2R TBTDP_80D TBTDP_R TBT_B_D2R N<1..0> 6
[CO—IBT_B_AUXCH DP_80D DP_AU NC_DP_TBTPB_AUXCH CP 25 64
O TBT B _AUXCH DP_80D DP_AU NC_DP_TBTPB_AUXCH CN 25 64
[ — DP_80D DP_AU DP_TBTPB_AUXCH_P
[— DP_80D DP_AU DP_TBTPB_AUXCH N [
[— DP_80D DP_AU DP_B_AUXCH DDC_P
[— DP_80D DP_AU DP_B_AUXCH DDC_N
[— TBTDP_80D TBTDP_R TBT B_D2R1_AUXDDC_P
[— TBTDP_80D TBTDP_R TBT_B_D2R1_AUXDDC_N
Thunderbolt IC Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[— DP_80D DP_T. DP_TBTSRC_ML_C_P<3..0>
g :z:ig: :z:mn gg_ggggﬁg_ﬁﬁxgnﬁ2i§o> Only used on hosts supporting Thunderbolt video-in B
[ — DP_80D DP_AU DP TBTSRC AUXCH C N
O TIBT_SPT CIK TBT_SPT_45S TBT_SPT TBT_SPI_CLK 25
[CO—TBT_SPT MOST TBT_SPT_45S TBT_SPT TBT_SPI_MOST 25
[CO—IBT_SPI_MISO TBT_SPT_45S TBT_SPT TBT_SPI_MISO 25
O IBLSPT CS 1L TBT_SPT_45S TBT_SPT TBT_SPI_CS_L 25
—
[SYNC MASTER-CONSTRAINTS ——— SYNC_DATE—00725/2012 A
.
Thunderbolt Constraints
CfB Apple Inc. <SCH NuM>|D
i<} <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 115 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n v iEL R?GHTS RESgRVEz s o= e 71 OF 76

8 7 6 \AAAAAN/ \Ii \/N 3 2 !



MIPI Interface Constraints

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

MIPI_20THER

=4X_DIELECTRIC

?

MIPI_20THER

TOP, BOTTOM

=6X_DIELECTRIC

?

MIPI_2CLK

=6X_DIELECTRIC

?

MIPI_2CLK

TOP, BOTTOM

=8X_DIELECTRIC

?

MIPICLK_20THER

=7X_DIELECTRIC

?

MIPICLK_20THER

TOP, BOTTOM

=10X_DIELECTRIC

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MIPI_DATA

*

*

MIPI_20THER

MIPI_DATA

CLK_MIPI

*

MIPI_2CLK

CLK_MIPI

*

*

MIPICLK_20THER

Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

MINIMUM LINE WIDTH

ALLOW_ROUTE
ON LAYER?

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

S2_MEM_45S

*

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=STANDARD

=STANDARD

S2_MEM_85D

*

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

Spacing Rule Sets

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

Memory

Bus Spacing Group

Assignments

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 S2_MEM_DATA1l * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO0 S2_MEM_DATAOQ * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_20THER
S2_MEM_CLK * * S2MEM_20THER
S2_MEM DATA* =SAME * S2_DATA2SELF .
S2_MEM_CMD | S2_MEM_CMD * S2_CMD2CMD Memory to Power S pacing
s 2 MEM CMD s 2 MEM CTRL * 527CMD2 CTRL NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
S2_MEM_CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM_PWR S2_MEM_* * S2MEM_2PWR
S2_MEM_* S2_MEM_* * S2_20THERMEM S2_MEM_PWR * * DEFAULT

Memory

to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

S2_MEM_*

*

S2MEM_2GND

Camera Net Properties

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

S2_MEM_CLK

S2_MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_P

S2_MEM_CLK

S2_MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_N

S2_MEM_CNTL

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CKE

S2_MEM_CNTL S2_MEM_45S S2_MEM_CTRL MEM_CAM_CS_TL
S2_MEM_45S S2_MEM_CTRL MEM_CAM_ODT
S2_MEM_CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_CAS_TL
S2_MEM_CMD S2_MEM_45S S2_MEM_CTRL MEM_CAM_RAS_TL
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM_CAM WE_TL
S2_MEM_CMD S2_MEM_45S S2 MEM_CMD MEM_CAM_ BA<0>
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM_CAM BA<1>
S2_MEM_CMD S2_MEM_45S S2_MEM_CMD MEM CAM BA<2>

MEM_CAM_DQS_P<0>

S2_MEM_DQS0
S2_MEM_DQS0

S2_MEM_85D
S2 MEM_85D

S2_MEM_DQS0
S2_MEM_DQS0

MEM_CAM_ DQS_N<O0>

S2_MEM _DQS1

S2_MEM_85D

S2_MEM _DQS1

MEM_CAM_DOS_P<1>

8e0000000000080 00

32 64

31 32

31 32

S2_MEM_DQS1 S2_MEM_85D S2_MEM_DQS1 MEM_CAM_ DQOS_N<1>
S2_MEM_DATA_0Q S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DM<0>

- S2_MEM _DATA_1 S2_MEM_45S S2_MEM _DATA1 MEM_CAM DM<1>

T S2_MEM A S2_MEM_45S S2_MEM_CMD MEM_CAM A<14..0>

OS2 MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DO<7..0>

[CO—S2_MEM_DATA_1 S2_MEM_45S S2_MEM_DATA1 MEM_CAM_ DQO<15..8>

(D MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_P

[(EZD—MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_N

= MIPT_8SD MTPT_DATA MIPI_DATA CONN_P

0> MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N

D MIBL CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_P

(D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N

— MIPT_85D CLK_MIPT MIPI_ CLK_CONN_P

0> MIPT_85D CLK_MIPT MIPI_CLK_CONN_N

= S2_MEM_PWR PP1V35_CAM

(33 S2_MEM_PWR PPOV675_CAM_VREF

— 52 MEM_PWR PPOV675_MEM_CAM_VREFCA -

- S2_MEM_PWR PPOV675_MEM_CAM_VREFDO s

pr—
SYNC _MASTER=J41 MLB
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SMC SMBus Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
1TO1_DIFFPAIR * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
2TO1_DIFFPAIR * =STANDARD 0.2 MM 0.1 MM =STANDARD 0.1 MM 0.1 MM

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

[CO—SMBUS_SMC_0_S0_SCL, SMB_45S R_50S | SMB SMBUS_SMC_0_SO_SCL
[CO——SMBUS_SMC_0_S0_SDA SMB_45S R_50S | SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC_1_S0_SCT, SMB_45S R_50S | SMB SMBUS_SMC_1_S0_SCL
[CO—SMBUS _SMC 1 S0 _SDA SMB_45S R_50S | SMB SMBUS_SMC_1_SO0_SDA
[CO—SMBUS_SMC_ 2 _S3 SCI. SMB_45S R_50S | sMB SMBUS_SMC_2_S3_SCL
[CO—SMBUS_SMC 2 S3 SDA SMB_45S R_50S | SMB SMBUS_SMC_2_S3_SDA
[CO—SMBUS_SMC 3 SCI SMB_45S R_50S | SMB SMBUS_SMC_3_SCL
[CO—SMBUS _SMC 3 SDA SMB_45S R_50S | SMB SMBUS_SMC_3_SDA
[CO—SMBUS_SMC_5 G3_SCI, SMB_45S R_50S | SMB SMBUS_SMC_5_G3_SCL
[CO—SMBUS_SMC 5 G3_SDA SMB_45S R_50S | SMB SMBUS_SMC_5_G3_SDA

SMBus Charger Net Properties

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

0000 0000

TQ1 _DIFFPATR

SENSE_DIFFPATR CHGR_CSI P
SENSE_DIFFPATR TO1_DIFFPAIR CHGR_CSI_N
TO1_DIFFPAIR CHGR_CSI_R

TO1_DIFFPAIR CHGR_CSI_R

SENSE_DIFFPATR TO1_DIFFPAIR CHGR_CSO_P
SENSE_DIFFPATR TO1_DIFFPAIR CHGR_CSO_N
TO1_DIFFPAIR CHGR_CSO_R

CHGR_CSO_R

1432 37 40 43 44 64 69

1432 37 40 43 44 64 69

36 37 40 44 64
36 37 40 44 64
37 40 48 50 64

37 40 48 50 64

43 50

43 50

SYNC MASTER=CONSTRAINTS
——
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J11/J313 Specific Net Properties

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SENSE_1TO1_45S * =1T01_DIFFPAIR| =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SENSE_1TO1_P2MM * =1T01_DIFFPAIR| 0.200 MM 0.100 MM =1TO1_DIFFPAIR =1TO1_DIFFPAIR =1TO1_DIFFPAIR
THERM_1TO1_45S * =1T01_DIFFPAIR| =45_OHM_SE =45_OHM_SE =45_OHM_SE =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SPKR_DIFFPAIR * =1T01_DIFFPAIR| 0.300 MM 0.100 MM =1TO1_DIFFPAIR =1TO1_DIFFPAIR =1TO1_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
SENSE * =2:1_SPACING ? CPU_COMP GND * GND_P2MM
THERM * =2:1_SPACING ? CPU_VCCSENSE GND * GND_P2MM
AUDIO B =2:1_SPACING 2
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND CLK_PCIE * GND_P2MM
GND * =STANDARD 2 GND PCIE* * GND_P2MM
GND SATA* * GND_P2MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND use* " GND_P2MM
GND_P2MM * 0.20 MM 10000 GND LVDS* " GND_P2MM
PWR_p2im N 0.20 10000 SB_POWER CLK_PCIE * PWR_P2MM
SB_POWER SATA* * PWR_P2MM
SB_POWER SATA* * PWR_P2MM

4

43 as

43 as

a7 61

a7 61

a7 61

a7 61

1

8 11
57758
5 11
39'4

)

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[CO—SENSE DIFFPATR THERM_1TQ1_45S | THERM INLET_ THMSNS_D1
[CO—SENSE DIFFPATR THERM_1TQ1_45S | THERM INLET_ THMSNS_D1
[CD—SENSE_DIFFRATR THERM_1TQ1_45. THERM TBTTHMSNS_D2_ R
[—SENSE_DIFFRATR THERM_1TQ1_45. THERM TBTTHMSNS_D2_ R
[CO—SENSE_DIFFPATR THERM_1TQ1_45 THERM TBTTHMSNS_D2_P
[CO—SENSE_DIFFRATR THERM_1TQ1_45. THERM TBTTHMSNS_ D2 N
[CO—SENSE_DIFFRATR THERM_1TQ1_45. THERM TBT_MLBBOT_THMSNS_P
[CO—SENSE_DIFFRATR THERM_1TQ1_45. THERM TBT_MLBBOT_THMSNS_N
[ —SENSE_DIFFPATR THERM_1TQ1_45. THERM MLBBOT_ THMSNS_D3_P
[CO—SENSE_DIFFRATR THERM_1TQ1_45. THERM MLBBOT_ THMSNS_D3_N
[CO—SENSE_DIFFPATR SENSE_1TQ1_45. SENSE TBDTHMSNS_D2_P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE TBDTHMSNS_D2_ N
[ SENSE_DIFFRATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_ N
[ SENSE_DIFFRATR SENSE_1TQ1_P SENSE CPUVCCIOS0_CS N
[CO—SENSE_DIFFRATR SENSE_1TQ1_P SENSE CPUVCCIOS0_CS_P
[ SENSE_DIFFRATR SENSE_1TQ1_P SENSE CPUVR_ISNS1 P
[CO—SENSE_DIFFRATR SENSE_1TQ1_P SENSE CPUVR_ISNS1_N
[O—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2 P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2_N
[ SENSE_1TQ1_P SENSE CPUVR_ISNS1 P R
[ SENSE_1TQ1_P SENSE CPUVR_ISNS1 N R
[ SENSE_1TQ1_45 SENSE CPUVR_ISUM R P
f— SENSE_1TQ1_45 SENSE CPUVR_ISUM_R_N
[ —SENSE_DIFFPATR SENSE_1TQ1_P SENSE ISNS_CPUDDR_P
[CO—SENSE_DIFFRATR SENSE_1TQ1_P SENSE ISNS_CPUDDR_N
[ —SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3S5 N
[O—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_P3V3S5_P
[ —SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_3V3_S0_P
[ —SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_3V3_SO0_N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_CAMERA_P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_CAMERA N
[ —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3_SO_N
[CO—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3_S0_P
[ —SENSE_DTFFPATR SENSE_1TQ1_P SENSE ISNS_1VO05_sS0_P
[ —SENSE_DIFFPATR SENSE_1TQ1_P SENSE ISNS_1VO05_S0_N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_BMON_GAIN_P
[O—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_BMON_ GAIN N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_HS_COMPUTING_N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_HS_COMPUTING_P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_HS_OTHER_N
[ —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_OTHER_P
[ —SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_1V2_S3_N
[O—SENSE_DIFFRATR SENSE_1TQ1_45S| SENSE ISNS_1V2 S3_P
[CD—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_AIRPORT N
[—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_AIRPORT_ P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_SSD_N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_SSD_P

[ —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT_ P
[CO—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_PANEL N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_PANEL_P
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_GAIN_N
[ SENSE_DIFFRATR SENSE_1TQ1_45 SENSE ISNS_HS_GAIN_P
[ AUD_DIFFE 1TO1_DIFFPATR AUDIQ SPKRAMP INR P
O —AUD_DIFF 1TQ1 _DIFFPATR AUDTOQ SPKRAMP_INR_N
[ 1TQ1_DIFFPATR AUDIQ MAX98300_R_P

f— 1TO1_DIFFPATR AUDIQ MAX98300_ R N
[O—SEKR_OUT SPKR_DTFFPATR AUDTOQ SPKRAMP_ROUT_P
[O—SEKR_OUT SPKR_DTFFPATR AUDTOQ SPKRAMP_ROUT_N
[ sB_powrr | PP3V3_S5

[ sB_powrr | PP3V3_S0

e GND GND

pr—
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PHYSICAL_RULE_SET

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

SD Card Net Properties

DIFFPAIR PRIMARY GAP

SD_45SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[=m)-SDDATA SD_45SE SDCONN_DATA<O..3>
[ED-SRCLK SD_45SE SDCONN_CLK

D SD_45SE SDCONN_ WP

D SD_45SE SDCONN__CMD

= SD_45SE SDCONN_DETECT_L
= SD_45SE SPT SD_SPI_CLK

= SD_45SE SPT SD_SPI_CS_L

0 SD_45SE SPT SD_SPI_MOST

[ SD_45SE SPT SD_SPI_MISO

B CLK_25M_45S SDSCLK_CLK_25M X1
0 CLK_25M_45S SDCLK_CLK25M_ X2 R
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