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1.
2.
3.

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

0.1 WATT +/- 5%.

ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.

ALIASES

Schematic / PCB #'s

(.csa)

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

0 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

G 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

30 0270672013 g 5173672013
27 TBT Power Support 541_wmp 72 Camera Constraints 541 wmp

3z 02/07/2013 7 35/75/2012
28 Thunderbolt Connector A Ja1 e 73 SMC Constraints CONSTRAINTS

35 - 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

35 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

g 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>

[N I
<PART_DESCRIPTION>
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BOM Groups

BOM GROUP BOM OPTIONS
MLB_COMMON ALTERNATE, COMMON , MLB_MISC,MLB_DEBUG:ENG,MLB_PROGPARTS
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

MLB_DEVEL: ENG

ALTERNATE, BKLT : ENG, XDP_ CONN, DDRVREF_DAC, SOPGOOD_ISL,DBGLED, ISNS:ENG

MLB_DEVEL:PVT

XDP_CONN

MLB_DEBUG: ENG

DEVEL_BOM, XDP, LPCPLUS

MLB_DEBUG:PVT

DEVEL_BOM, BKLT : PROD, XDP, LPCPLUS, ISNS : PROD

MLB_DEBUG : PROD

BKLT: PROD, LPCPLUS, XDP, ISNS : PROD

Current Sen

sor Configuration

BOM GROUP BOM OPTIONS CPU DRAM CFG Chart
ISNS:ENG CoU_B6_cams 758, CoVR_o50 28 RAK 5081 58, 1056w 28, KEREOR_S6S+ 28, 850_L5WS1 B8, COBEL 385128, TV983_8S 58, 5980_38m8 58, O8RS T, AR L6 1158, CEUSR_TW 78S, EARED_S6WSYTES VENDOR CFG 1| CFG 0
ISNS:PROD B ————————— o SUNR— g 88 _c81m0, a5+, CToDOR_%8+70, 2ARES_TESHRO HYNIX 0 0
SAMSUNG 1 0
CPU DRAM SPD Straps MICRON 0 1
| BOM GROUP | BOM OPTIONS ELPIDA 1 1
DDR3:HYNIX_4GB RAMCFGO : L, RAMCFG1 : L, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE : HYNIX_4GB
DDR3:HYNIX_8GB RAMCFGO :L, RAMCFG1 : L, RAMCFG2 : H, RAMCFG3: L, DRAM_TYPE:HYNIX_8GB SIZE CFG 2
DDR3 : SAMSUNG_ 4GB RAMCFGO : L, RAMCFG1 : H, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE : SAMSUNG_ 4GB 4GB 0
DDR3 : SAMSUNG_ 8GB RAMCFGO : L, RAMCFG1 : H, RAMCFG2 : H, RAMCFG3 : L, DRAM_TYPE : SAMSUNG_8GB 8GB 1
DDR3:ELPIDA_4GB RAMCFGO : H, RAMCFG1 : H, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE : ELPIDA_4GB
DDR3:ELPIDA_ 8GB RAMCFGO :H, RAMCFG1 : H, RAMCFG2 : H, RAMCFG3 : L, DRAM_TYPE : ELPIDA_8GB DIE REV CFG 3
DDR3 : MICRON_4GB RAMCFGO : H, RAMCFG1: L, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE : MICRON_ 4GB A 0
B 1

Programmable Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33550865 1 EEPROM, 256KBIT, SPT, SMHZ, 1.8V, 2X30FN U2890 CRITICAL TBTROM : BLANK
34153802 1 IC,EEPROM,C/R (V23.4) EVT,J41/J41 U2890 CRITICAL TBTROM : PROG
33851159 1 IC,SMC12-A3,40MHZ/50DMIPS MCU,9X9,157BGA uU5000 CRITICAL SMC : BLANK
33550809 1 64 MBIT SPT SERTAL DUAL I/O FLASH,BX6X0.8 U6100 CRITICAL | BOOTROM_ MAC:BLANK
33550803 1 64 MBIT SPT SERTAL DUAL I/O FLASH,BX6X0.8 U6100 CRITICAL | BOOTROM_ NUM:BLANK
34183809 1 IC,EFT 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,PRO,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
33350679 4 1IC,SDRAM,8Gb,LPDDR3-1600,178P FBGA U2300,02400,02500,U2600 CRITICAL DRAM_TYPE:MICRON_4GB

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
37651032 | 37650855 ALL Toshiba alt for Diodes dual
37651129 | 37650855 ALL NXP alt for Diodes dual
37651089 | 37651128 ALL NXP alt for Diodes single
13850684 | 13850660 ALL Murata alt to Taiyo Yuden
13850703 | 13850648 ALL Murata alt to Taiyo Yuden
15250586 | 15251301 ALL Dale/Vishay alt to Cyntec
37250186 | 37250185 ALL NXP alt to Diodes
19750479 | 19750478 ALL 200uW Epson alt to NDK
37651053 | 37650604 ALL Diodes alt to Fairchild
37150713 | 37150558 ALL Diodes alt to ST Micro
128s0371 | 12850376 ALL Kemet alt to Sanyo
12850394 | 12850415 ALL NEC alt to Sanyo
15251821 | 15281757 ALL Cyntec alt to NEC
19750480 [ 19750343 ALL NDK crystal alt to TXC
19750481 | 19750343 ALL Epson crystal alt to TXC
10750254 | 10750241 ALL Cyntec sense R alt to TET
35353452 | 35351286 ALL Maxim alt to Microchip
12850386 | 12850284 ALL Kemet alt to Sanyo
128s0397 | 12850325 ALL Kemet alt to Sanyo
37750155 | 37750104 ALL OnSemi alt to Infineon
12850398 | 12850220 ALL Kemet alt to Sanyo
19750542 | 19750544 ALL NDK alt to TXC
197s0545 | 19750544 ALL Epson alt to TXC
13850681 | 13850638 ALL Taiyo alt to Samsung
13850841 | 13850638 ALL Murata alt to Samsung
37651180 | 37650761 ALL Renesas alt to Vishay
15251876 | 15251804 ALL DK alt to Toko
10750255 [ 10750240 ALL Cyntec alt to TPT
10750250 [ 10750248 ALL Cyntec alt to TFT

p—
SYNC MASTER=J41 MLE

E—
SYNC DATE=04/00/2014

BOM Configuration

<SCH_NUM>| D
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BOM Variants

NOTE: All the "GOOD"

BOM Configs have been de-activate

Alternate Parts

BOM NUMBER BOM NAME BOM OPTIONS
639-4146 PCBA,MLB,GOOD,HY-4GB, J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:HYNIX_ 4GB
639-4293 PCBA,MLB, GOOD, HY-8GB, J43 MLB_CMNPTS,CPU: 1.3GHZ,DDR3: HYNIX_8GB
639-4294 PCBA,MLB,GOOD,EL-4GB, J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:ELPIDA_4GB
639-4295 PCBA,MLB, GOOD, EL-8GB,J43 MLB_CMNPTS,CPU:1.3GHZ,DDR3:ELPIDA_8GB
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:HYNIX_ 8GB
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_COMMON
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
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 BOM OPTIONS
MLB__PROGPARTS BOOTROM: PROG, SMC : PROG, TBTROM: PROG
Module Parts
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33851215 1 1C,GL3219,USB3 SD CARD READER,46P,LOFN U4500 CRITICAL
Sub-BOMs
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
985-0018 1 J43 MLB DEVELOPMENT BOM DEVEL CRITICAL DEVELﬁBOM
685-0025 1 CMN PTS,PCBA,MLB,J43 CMNPTS CRITICAL MLBicMNPTS
685-0065 1 VCORE FET,VSHY,J43 VCOREFETS CRITICAL VCOREiFETS

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

685-0064 | 685-0065 ALL Renesas alt for Vishay

33350704 | 33350700 | ALL | Elpida CAM DRAM alt to Hynix

—
SYNC D_ATE=11/16/201

p—
SYNC MASTER=K21 MLB
IRy sy

BOM Variants
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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

7041

o

STDOFF-4 .50 l 8H-SM

©)

720410
STDOFF-4.50D1.8H-SM

70411

o

STDOFF-4.50D1.8H-SM
1

©)

-©

0412

STDOFF-4.50D1.8H-SM

4x sso-laziL

X21 Boss

720414
STDOFF-4.50D1.9H-SM

= 860-1327

-©

SSD Boss

1

= 860-1327

720415
STDOFF-4.50D1.9H-SM

EMI I/O Pogo Pins
DisplayPort PogoUSB/SD Card Pogo

CRITICAL
7250405

POGO-2.00D-3.6H-K86-K87

SM

870-1938

CRITICAL
7250406

POGO-2.00D-3.6H-K86-K87

SM

870-1938

Can Slots

SL,0401

TH-NSP

bE

SL-1.1X0.4-1.4X0.

SLO&03

b

SL-1.1X0.4-1.4X0.

510405
SL-111X0. -1.4X0.

supa0
SL .1X0.4-1.4X0.

75

SL-

SL-

S1,0402

TH-NSP

’I‘H NSP

-1%0.3-1.4%0.79 ¥ MDP Connector

SI;0;£9'7
10.-4Axm7QX TBT chip

SLOéQB
——{;) 2x USB Connector
.1X0.4-1.4X0.7

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

“SL0406

— —
SYNC MASTER=MASTER
[ sy

SYNC DATE=MASTE

PD PARTS

(f} Apple Inc.
<]
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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<O0> 60 67
67 25 DP_TBTSNKO_ML_C_P<0> C55 DDI1_TXPO EDP_TXPO B46 DP_INT ML_C_P<0> 60 67
1 28 DP_TBTSNKO_ML_C_N<1> B58 |ppr1_Txnl EDP_TxN1 | 247 NC_INT MIL_CN<1> 6
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~ o
<2> B55
67 25 DP_TBTSNKO_ML_C_N<2 DDI1_TXN2 Epp 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> o
67 25 ! _ML_C__ DDI1_TXP3 ala Epp_TxP3 | B49 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
Muxzén ith HDMI 67 25 18 DP_TBTSNK1l MI,_C N<2> €49 | ppr2_TxN2 T iy @304
(_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
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MCP _DC AW62 AY62 zrum  AY62 - - DAISY_CHAIN_NCTF| 26 TRUE __MCP_DC_A61_B61 s TP-P6
s = DAISY CHAIN NCTF DATSY CHAIN NeTE| 262 MCP DC A62 —X@ TP0511
TPO0501 @&* MCP_DC_B2 DAISY_CHAIN_NCTF pATSY CHATN NeTE| AV MCP DG AV1 TP-P6
TP-P6 s _MCP_DC_A3_B3 TRUE B3 | DAISY_CHAIN_NCTF - - AW < TP0520
MCP_DC_A61_B61 TRUE B61 | pATSY CHAIN NCTF DAISY_CHAIN _NCTF MeP Do AWl g
: MCP DC B62 B63 RUE B62 - NN DATSY CHATN_NCTF| AW2 TrRuE  MCP_DC_AW2_ AY2 R I4@)@4;:[‘}’052]_
— — AW61 MCP_DC AW61 AY61
MCP D 1 c2 1 DAISY CHAIN NCTr| AW61 wryr MCP DC AW61 AY61
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Ne 244 [ rsvD rsvp| R23 o 1o
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CRITICAL
OMIT TABLE
U0500 D
HASWELL-ULT
2C+GT2
PP1V05_S0 o on
T EA G BN L Ne %2814 PrOC_DETECT* SYM 2 OF 19 1py) pROY*|yT62 XDP_CPU_PRDY_L 16 64 67
RO610} o (IPU) PREQ*|yK62 XDP_CPU_PREQ_L 16 64 67
67 37 CPU_CATERR_L - K61 | cATERR* @
= (1pD) PROC_TCK| E60 o, XDP CPU TCK s ei o
& ss®ﬂ_I’ECI—“_NGZ PECT (1PU) PROC_TMs| E6L XDP_CPU_TMS 16 64 67
R05’6611 _ (IPU) PROC_TRST*pES? XDP_CPUPCH_TRST 12 16 64 67
67 51 38 37 2 1 CPU_PROCHOT_R_1L PROCHOT* THERMAL |
- = & (1PU) PROC_TDI| F63 XDP_CPU_TDI 16 64 67
e & CPU_PWRGD 61 | PrOCEWRED £ PrROC_TDO| F62 g XDP_CPU_TDO BOD 2o o o
s CPU_SM RCOMP<0> - AU60 SM_RCOMPO (IPU) BPMO* J60 XDP_BPM_L<0> 16 67
s CPU_SM RCOMP<1> - AV60 | i rcoMPl (IPU) BPM1*jyH60 XDP_BPM_L<1> 16 67 re—
s CPU_SM RCOMP<2> - AU61 SM_RCOMP2 (IPU) BpMz*DHGI ~— XDP_BPM_L<2> D i«
p (1PU) BPM3*|HO2 XDP_BPM_L<3> .
R0650'| RO651'| R0652'| R0620" JS@WSNLDWRST* 2 (TPU) BPM4*K59 XDP_BPM_L<4> 16 67
200 121 100 10K (1PU) BPM5*|HO3 XDP_BPM_L<5> 16 67
17200 17200 17200 1/20m 2 PU_MEMVTT PWR_EN_LSVDD A6l | g pg_cnrLl (TPU) BPME*[KEO XDP_BPM_L<6> 1 o
201, 261, 201, 201, (TPU) EPM7*D&“M—ML<7>® 16 67
PLACE_NEAR=U0500.AU60:12 . 7mm
- PLACE_NEAR=00500.AV60:12 . 7mm
— PLACE_NEAR=00500.AU61:12. 7mm m
- PLACE_NEAR=U0500.C61:12.7mm =
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OMIT TABLE
050 _—
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 19 OF 19
67 16 s CPU_CFG<0> AC60 | cpGo (IPU) RESERVED RsvD_tp| AV63 TP_MCP_RSVD_AV63
67 16 6 CPU_CFG<1> AC62 | cpg1 (IPU) RSVD_tp| AU63 TP_MCP_RSVD_AU63
o 16 CPU_CFG<2> AC63 | crG2 (IPU)
& 6 16 CPU_CFG<3> 2263 | cpg3 (1PU) rsvD_tp| €63 TP_MCP_RSVD_C63
o 166 CPU_CFG<4> AA60 | cpgq (1PU) Rrsvp_rp| ©62 TP_MCP_RSVD_C62
o 16 CPU_CFG<5> Y62 | cFg5 (IPU)
67 16 CPU_CFG<6> Y61 | crge (IPU) EDPﬁSPARE&(NC
67 16, PU_CFG<7> Y60 | crg7 (IPU)
67 16 6. CPU_CFG<8> V62 | cres (IPU) RsvD_Tp| 251 TP_MCP_RSVD_A51
o 16 ogry—CPU_CFG<9> & 61 | crao (1PU) rsvp_rp| B31 TP_MCP_RSVD_B51
6 16 6 PU_CFG<10> V60 | crGi0 (TPU) B
7 18 CPU_CFG<11> U60 | crg11 (1IPU) RsvD_tp| 160 TP_MCP_RSVD_L60
7 16, CPU_CFG<12> T63 | crg12 (IPU)
o 16 CPU_CFG<13> T62 | crG13 (IPU) rsvD[ N60 o
6 16 CPU_CFG<14> T61 | crg14 (IPU)
e e e e ool e &7 16 CPU_CFG<15> 760 | cre15 (1PU) rsvp| W23 o \o
. = = v22
IC]‘F‘G<10>.SAFE MODE BOOT 1 NORMAL OPERATION 0 POWER FEATURES NOT ACTIVE ' , CPU CFG<16> AB62 | cpgie (1PU) RSVDL—ZZ seNC
CFG<9> :NO SVID-CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID il CPU CFG<18> U63 | creis (1P
' CFG<8> :ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED , e CPU CFG<17> PRI (TP0) PROC_OPT_comp| AY15 CPU_OPI_RCOMP
' CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED . D Tare<ios ¥ ver ] gigi; Py
' CFG<1> :PCH-LESS MODE 1 = NORMAL OPERATION 0 = PCH-LESS MODE . “ED—CRUCEGS192 g7 (=0 RrsvD| AV o 'R0690
1| CFG<0> :RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG_RCOMP V63 | cre_rcomp RrsvD[ 258 s e 49.9
These can be placed close to J1800 NCX vss| B22 5201 =
and are only for debug access NC %—=L | rsvD vss| N21
D1
CPU_CFG<10> , 1 o NC %22 RSVD 1 L
CPU_CFG<9> _, . 4 NCXrg RSP P20
CPU_CFG<8> 4 P NCX—71 RSVD RSVDWXNC
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1K 1K 1K 1K 1K MF MF
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1/20W 1/20w 1/20W 1/20w 1/20w
MF MF MF MF MF
2012 2201 2012 2201 2201
p——— — A
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NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid - A
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EQDPQ_Q G 616 67 Apple Inc. SCH_NUM>| D
'R0634 <) <E4LABEL>
1K NOTICE OF PROPRIETARY PROPERTY:
1/20W THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
MF PROPRIETARY PROPERTY OF APPLE INC.
2201 THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 6 OF 121
II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 6 OF 76

8 7 6 5 4 3 2 1



http://laptopblue.vn/
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6 MEM_A_DQ<15> AP60 | sp po15 CAB3 SA_RAS*yRY34 =MEM_A_RAS_L 6 70 63 MEM_B_DQ<15> AU25 | s po1s CAB3 SB_RAS*yAM35 =MEM_B_RAS_L 6
e; MEM_A_DO<16> AP58 | sa pQl6 caB2 sa WE+pRW34 g =MEM A WE L oD - 70 63 MEM_B_DQO<16> AM29 | sp pol6 caB2 sBWE+RRK3S g =MEM B WE L oo -
o ED—MEM A _DO<17> g ARS8 |sa po17 caBl sa_cas+RU3% g =MEM A CAS L mmmyes 0 o Ery—MEM B _DO<17> g g 2K29 Isp po17 caBl sB_cas+AM33 g =MEM B CAS L pmmy e
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o E—MEM_A_DO<21> -~ AK58 | sa po21 caas sa paz| AY41 - =MEM A BA<2> oo o 70 oo Ery—MEM_B_DO<21> - AN29 | s po21 caas sB_paz| RU49 - =MEM B _BA<2> oo o —_—
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6 MEM_A_DQ<23> ANS57 | sa po23 caB9 sa_mao| AU36 =MEM_A_A<0> 6 70 63 MEM_B_DQ<23> AP28 | 5 pg23 caB9  sB_mao| AP40 =MEM_B_A<0> 6
6 MEM_A_DQ<24> AP55 | sa po24 caBs sa ma1| AY37 =MEM_A_A<1> 6 0 62 MEM_B_DQ<24> AN26 | s po24 caBs sB_ma1| AR40 =MEM_B_A<1> 6
& MEM_A_DQ<25> AR55 | sa_po25 caBs sa_maz| AR38 =MEM_A_ A<2> & 70 63 MEM_B_DQ<25> AR26 | sp_po25 caB5 sB_maz| AP42 =MEM_B_A<2> &
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o MEM_A_DQ<27> AK54 | 5a poa7 RSVD2  sa_maa| 2U39 TP_LPDDR3_RSVD2 o o 6 MEM_B_DQ<27> AP25 | g5 po27 RSVD4  SB_Ma4| AR4S TP_LPDDR3_RSVD4 o
& MEM_A_DQ<28> AL55 | sa_po2s cAn0  sa_mas| AR36 =MEM_A_ A<5> & 70 63 MEM_B_DQ<28> 2K26 | sp_po28 can0  sB_mas| AP45 =MEM_B_A<5> &
o MEM_A_DQ<29> AK55 | 5a po2o caa2  sa_mas| BV40 =MEM_A_A<6> o o 6 MEM_B_DQ<29> AM26 | 55 po2o caA2  sB_mas| W46 =MEM_B_A<6> -
o MEM_A_DQ<30> AR54 | 5a po3o cana  sa_ma7| AW39 =MEM_A_A<7> o o 6 MEM_B_DQ<30> AK25 | g5 po3o caad  sB_ma7| BY46 =MEM_B_A<7> -
o MEM_A_DQ<31> ANS54 | sa po31 can3  sa_mas| AY39 =MEM_A_A<8> o o 65 MEM_B_DQ<31> AL25 | 55 po31 can3  sp_mas| AY47 =MEM_B_A<8> -
o MEM_A_DQ<32> AYS58 | sp po32 CAAl  sA mag| AU40 =MEM_A_A<9> o o 6 MEM_B_DQ<32> AY23 | g5 po32 CAAl  SB mao| AU46 =MEM_B_A<9> -
e; MEM_A_DQ<33> AWS8 | sa pQ33 caB7 sa malo| AP35 =MEM_A_A<10> u 70 63 23 MEM_B_DQ<33> AW23 | s po33 caB7 sB_malo| RK36 =MEM_B_A<10> u
o MEM_A_DQ<34> AY56 | sa po3a can7 sa malll| W4l =MEM_A_ A<11> o o 6 MEM_B_DQ<34> AY21 | 55 po3g can7 sb_ma11| AV47 =MEM_B_A<11> o
& MEM_A_DQ<35> AW56 | sa_po3s cané sa_maiz| AU41 MEM_A_CAA<6> 20 24 63 70 70 63 MEM_B_DQ<35> AW21 | sp po3s5 cané sB_malz| 2U47 MEM_B_CAA<6> 22 20 63 70
6 MEM_A_DOQ<36> AV58 | sa po36 caBo sa_ma13| AR35 =MEM_A_A<13> 6 70 63 MEM_B_DOQ<36> AV23 | sp po36 caBo sB_ma13| AK33 =MEM_B_A<13> 6
- MEM_A_DQ<37> AUS8 | sp po37 cAR9 SA mAl4l BV42 =MEM_A_A<14> o o 6 MEM_B_DQ<37> AU23 | 55 po37 cano sp_mala| ARE6 =MEM_B_A<14> o
o@D MEM_A DO<38> g g AVS6 |sa po3g cans sa mais| 242, =MEM A A<15>  mmm e o@D MEM_B_DO<38> g AV2!|gp po3s cang sp_mais| 26 g, =MEM B A<15> e
& MEM_A_DQ<39> AUS6 | sa_po39 70 63 MEM_B_DQ<39> AU21 | s po39
o MEM_A_DQ<40> AY54 | 5p poso sa_poswo| 2761 MEM_A_DQS_N<0> o 70 o 6 MEM_B_DQ<40> AY19 | 55 poso sB_posno| AW30 MEM_B_DQS_N<0> o 70
- MEM_A_DQ<41> AWS54 | sa po41 sa_posn1| AN62 MEM_A_DQS_N<1> o 70 o 6 MEM_B_DQ<41> AW19 | 55 poa1 sB_posN1| AV26 MEM_B_DQS_N<1> o 70
o MEM_A_DQ<42> AY52 | sa poa2 sa_pgsnz| AN58 MEM_A_DQS_N<2> o 70 o 65 MEM_B_DQ<42> AY17 | 55 poa2 SB_posN2| AN28 MEM_B_DQS_N<2> o 70
o MEM_A_DQ<43> AW52 | sa poas sa_pgsn3| AM55 MEM_A_DQS_N<3> o 7 o 6 MEM_B_DQ<43> AW17 | g5 poas sB_posna| AN25 MEM_B_DQS_N<3> o 70
o MEM_A_DQ<44> AVS4 | sa poaa sa_pgsna| AV57 MEM_A_DQS_N<4> o 7 o 65 MEM_B_DQ<44> AV19 | 55 poa4 SB_posna| AW22 MEM_B_DQS_N<4> o 70
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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
UOEOO PPVCC_SO_CPU 5 10 42 52 62 61
L59 c36
NC)(W RSVD HASWELL-ULT vec <10 32A Max
NCX%——— RSVD 2C+GT2 vee
42 10 _PPVMEMIO_SO_CPU BGA-TSP vee] €44
1.4A Max (DDR3: 1.5-1.35V)} AH26 |yppg SYM 12 OF 19 vec| 48
1.1A Max (LPDDR3: 1.2V) AJ31 | yppo HSW ULT POWER vee| €52
A333 | yppo veel €56
AJ37 | yppo veel E23
AN33 |y vee| E25
AP43 vDDQ vee E27
AR48 | yppo veel E29
AY35 vDDQ veel E31
61 6252 42 105 PPVCC_S0_CPU AY40 | yppo veel B33
AY44 | yppo veel _E35
AY50 | yppo veel E37
R08601 vecf 239
10 F59 c E41
PLACE_NEAR=U0500.C50:50.8mm 39 »— e MSETS
1/23;@ e} RSVD vcee
AC58 o| E45
w4230 3 a7 ge s g o PRPIVO5_SO %2 NCX—— RSVP v e
) o CPU_VCCSENSE_P o563 | vee sense ve
< o= - veel B49
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 NCeY223 | RsvD vee —
13 13 s EPVCOMP SO_CPU_ 222 | vecro_our vee] B35
VI e Max load: 300mA MINWECKWIDTH 02 mm &=—22° | vecton_our vee| B57
201, R0810 5201 VOLTAGE=T. vN-C AD23 | paup veel F24
. CPU VIDALERT I L 43, NOTE : Allase§ not used on CPU supply gutputs AA23 | poup veol F28
m = = %A% to avoid any extraneous connections. NCX oo F32
1/52%uw NC }¥—> RSVD vcec| T
R00811 201 CPU_VIDALERT R _L > 162d vivareres vc: =
o = @om—CPU_VIDSCLK LAANA 2 CPU_VIDSCLK_R "3 | vipscrx Ve
. L63 VCC]
1/52%uw CPU_VIDSOUT R Py VIDSOUT Ta8
- - C|
RN RO812 R0802.2: PLACE_NEAR=U0500.L63:2.54mm 17 16 CPU_VCCST PWRGD B59 | ycesT PWRGD zgr F52
0 R0810.2: PLACE_NEAR=U0500.L62:38. lmm 11 CPU_VR_EN o %0 | vrR_EN
CPU_VIDSOUT 1 2 - < = F56
D /\/5\%/\/ R0800.2: PLACE_NEAR=R0810.1:2.54mm s 17 —CPU_VR_READY -; C59 | vr_READY Zz: G23
lD/ZJED‘ulw D63 |yss veel 625
1 cxy—CPU_PWR_DEBUG 324 PWr_DEBUGH vec| 627
P62 | yss 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 | gsvp TP vee| 637
Nex—22 | RsvD vec| €39
= nexR80 | rsvp vee| 641
AD59 | po G43
N2 | RsVD vee
NCXER22 [ RsvD vec] €45
NCEESO | rsVD vee| 647
AC59 | rsvp vec| €49
AG58 G51
N 559 | nevo vec| c53 —
ODC/IFIl':I[‘T‘i‘ggiE Nex—22 | rRsvD vec] 655
e s14z 5027 37 3 13 115« PR1VOS_S0 veel 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 ???mA Max AC22 | ycest vee| H23
1838mA Max L10 | yeensto C+GT2 0.3mA Max[1] —PPVRTC_G3H . wniee AE22 | yeest vee] I23
M9 | vecrsto so o e, veerrel AG10 AE23 | veest vee| K23
K57
VCC]
w2305 1 13 3, PRLVO5_SO N8 | yecro g beerrc| 287 PPVOUT S0 PCH DCPRTC PYPRSS7U0500-RE7:6.3omm C0892: €0891: |:C0890 2857 | yec vee] 122
29mA Max[1] B9 | veero MIN-NECK WIDTH=0. 0.1UF — 0.1UF —— —— 1UF ADST | yee vee| M23
ol m VOLTAGE=T. 05V 1C0895 lov , iov , 5 6.3V AG57 | yee veel M57
PP1 W PCH B3PLL B18 Hl & vceser| Y8 PP3V3_SUS 8 11 14 18 46 57 58 59 0.1UF cEsy cEsy SEaM 24 P57
11 _ _ [ VCCUSB3PLL alo 18mA Max 62764 S0% vee vee
41mA Max 2 L0V, oaBYEASSSU0500,AG10+ 6 . 35mm €28 | yee vee| U7
121 _PP1VO5_SOSW_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 -] vceasw| AGL3 185mA Max[1]
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| 15
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 ss PCH DCPSUSBYP_R 2 PPVOUT S5 _PCH DCPSUSBYP
ax e — DCPSUSBYP MINWECKW]IDTH 0 2 mm owere in eepSxX 1% MIN_NECK W]IDTH_O 2 mm
11mA M o [ 2620 | TIN-TECRWIBIA-0:2 nm P d in DeepS MIN-NEC
VRM/USB2/AZALIA VOLTAGE=T. 05V i VOLTAGE=T. 05V 1C0899
AH13 2 201
NCX——— PeFSUS veeasu 29, PP1VO5_S0 §0 1 e 17 7 0 43 s 197
— veeasw| AE9 473mA Max[1] 2 83y —_—
62 59 59 57 a5 16 14 33 o PR3V3_SUS ACY | veesuss veeasw] 28 O P ASS_R0899:0050042 . 54
= : :2.54mm
59mA Max[1] 1229 | yeesuss ° 1
g pepsus1| APLO o -
423005 1313 u PP3V3 S5 AH10 | yeepsws_3 § pcpsus1| 2P8 o o
114mA Max o
RO RENRHY PP3V3_ SO0 V8 |vces ©| rHERMAL SENSOR
40mA Max[1] %9 | vees veers1 s| 915 PP1V5_S0 [
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
1 VO5_S0_PCH_VCCAC VCCACLKPLL veesprol PP3V3_S0 £ 1 e 27 20 25 30
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
R1e ] LceerK h pcesus4| 2B8 o o <SCH NUM>1D
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 | ycesus3 = 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
IV ALL RIGHTS RESERVED 8 OF 7 6
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CRITICAL CRITICAL CRITICAL
OMIT TABLE OMIT TABLE OMIT TABLE
050 050 050
HASWELL-ULT HASWELL-ULT HASWELL-ULT
2C+GT2 2C+GT2 2C+GT2
BGA-TSP BGA-TSP BGA-TSP
SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19
All vss vss AJ35 AP22 vss vss AV59 D33 vss vss H17
Al4 vss vss AJ39 AP23 vss vss AVS8 D34 vss vss H57
Al8 vss vss AJ41 AP26 vss vss AW16 D35 vss vss J10
A24 vss vss AJ43 AP29 vss vss AW24 D37 vss vss J22
A28 vss vss AJ45 AP3 vss vss AW33 D38 vss vss J59
A32 vss vss AJ47 AP31 vss vss AW35 D39 vss vss J63
A36 vss vss AJ50 AP38 vss vss AW37 D41 vss vss K1
A40 vss vss AJ52 AP39 vss vss AW4 D42 vss vss K12
A44 vss vss AJ54 AP48 vss vss AW40 D43 vss vss L13
A48 vss vss AJ56 AP52 vss vss AW42 D45 vss vss L15
A52 vss vss AJ58 AP54 vss vss AW44 D46 vss vss L17
AS56 vss vss AJ60 AP57 vss vss AW47 D47 vss vss L18
AAl vss vss AJ63 AR11 vss vss AW50 D49 vss vss L20
AAS58 vss vss AK23 AR15 vss vss AW51 D5 vss vss L58
AB10 vss vss AK3 AR17 vss vss AW59 D50 vss vss L6l
AB20 vss vss AK52 AR23 vss vss AW60 D51 vss vss L7
AB22 vss vss AL10 AR31 vss vss AY11 D53 vss vss M22
AB7 vss vss AL13 AR33 vss vss AY16 D54 vss vss N10
AC61 vss vss AL17 AR39 vss vss AY18 D55 vss vss N3 p—
AD21 vss vss AL20 AR43 vss vss AY22 D57 vss vss P59
AD3 vss vss AL22 AR49 vss vss AY24 D59 vss vss P63
AD63 vss vss AL23 AR5 vss vss AY26 D62 vss vss R10
AE10 vss vss AL26 AR52 vss vss AY30 D8 vss vss R22
AES5 vss vss AL29 AT13 vss vss AY33 E11 vss vss R8
AES58 vss vss AL31 AT35 vss vss AY4 E17 vss vss T1
AF11 vss vss AL33 AT37 vss vss AY51 F20 vss vss T58
AF12 vss vss AL36 AT40 vss vss AY53 F26 vss vss U20
AF14 vss vss AL39 AT42 vss vss AY57 F30 vss vss U22
AF15 vss vss AL40 AT43 vss vss AY59 F34 vss vss U6l
AF17 vss vss AL4S5 AT46 vss vss AY6 F38 vss vss U9
AF18 vss vss AL46 ATA49 vss vss B20 F42 vss vss V10
AG1 vss vss AL51 AT61 vss vss B24 F46 vss vss V3
AG11 vss vss AL52 AT62 vss vss B26 F50 vss vss v7
AG21 vss vss AL54 AT63 vss vss B28 F54 vss vss w20
AG23 vss vss AL57 AUl vss vss B32 F58 vss vss W22
AG60 vss vss AL60 AU1l6 vss vss B36 F61 vss vss Y10
AG61 vss vss AL61 AU18 vss vss B4 G18 vss vss Y59
AG62 vss vss AM1 AU20 vss vss B40 G22 vss vss Y63
2G63 | ygg vss| AM17 AU22 | yoo vss| _B44 G3 | yss vss
AH17 | yaq vss| AM23 AU24 | ygq vss| B48 G5 | yss vss PV
AH19 | ygg vss| AM31 AU26 | ygg vss|_B52 G6 | yss Zz: <23
AH20 AM52 AU28 B56 G8
AH22 zzz zzz AN17 AU30 zzz zz: B60 H13 zzz VSS_SENSE i;is g CPU_VCCSENSE N my o o
AH24 | ygg vss| AN23 AU33 | ygg vss| €11 Vss| B
AH2B | yoo vss| AN31 AUST | yog vss| Cl4 1;{(90960
AH30 | ygs vss| AN32 AUS3 | yss vss| €18 53 PLACE_NEAR=U0500.E62:50.8mm
AH32 | yoo vss| AN35 AUS5 | yog vss|_€20 Lrzow -
AH34 | oo vss| AN36 AU57 | yaq vss|_€25 2201
AH36 | ygg vss| AN39 AU59 | ygg vssl_c27
AH38 vss vss AN40 AV14 vss vss C38
AH40 vss vss AN42 AV16 vss vss C39
AH42 vss vss AN43 AV20 vss vss C57
AH44 vss vss AN4S5 AV24 vss vss D12
AH49 vss vss AN46 AV28 vss vss D14
AH51 vss vss AN48 AV33 vss vss D18
AH53 vss vss AN49 AV34 vss vss D2
AH55 vss vss AN51 AV36 vss vss D21
AH57 vss vss AN52 AV39 vss vss D23
AJ13 vss vss AN60 AV41l vss vss D25
AJ1l4 vss vss AN63 AV43 vss vss D26
AJ23 vss vss AN7 AV46 vss vss D27
AJ25 vss vss AP10 AV49 vss vss D29
AJ27 vss vss AP17 AV51 vss vss D30
AJ29 vss vss AP20 AV55 vss vss D31
[SYNC MASTER=J41 NLB SYNC DATE=02/067/2013
CPU/PCH GROUNDS
Apple Inc. ~SCH_NUM>] D
] <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 9 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 9 OF 76
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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 recomm

endation (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
1C1000 |(*C1001 ([1C100 1C100 $1C1004 |*Cl005 |*C1006 (*C1007 |[+C1l008 |[:Cl1l009 |:Cl01 $1C1011 |*Cl012 |*C1013 |*C1014 |[+C1l05A |[:Cl05B |*C1l05C |*C1l05D 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% -1 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 'L
*Ccl015 |*Cl1l016 |*C1l017 (*C1l018 |[*C1l019 |*Cl020 |*C1l021 (*C1l030 (*Cl04A |[*Cl04B |*Cl04C |[1Cl1l04D (*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% — 20% -1 20% — 20% -1 20% -1 20% T 20% -1 20% T 20% | 20% -1 20% -1 20% 20% T 20% T 20% T 20% -1 20%
2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 4av 2 4av 2 4av 2 4av 2 4av
X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S
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
1C1070 |[*C1l071 1C1l074 1Cl1076 (1C1l077 1C1079 1C1083 |1C1084
—— 10UF —— 10UF —— 10UF —— 10UF — 10UF
20% | 20% T 20% T 20% 20%
2 4av 4av 4av 2 4av 2 4av
X6S X6S X6S X6S X6S
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_
1C1085 (1C1086 [1C1087 |*C1088 |[:1C1089 ([:1C1090 |*C1091 |:C1l092 |[:1C1l093 |1C1094 |*C1l095 |([:C1l096 ([+C1097
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 20% T 20% T 20% T 20% =T 20% -1 20% =T 20% T 20% -1 20% T 20% -1 20% 20%
2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av
X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S
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 |*Cl1l028 (1C1l029 (1Cl1l032 |[*Cl033 |*Cl034 |*1Cl035 ([1C1l036 (*Cl1l037 (*Cl03
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF 10UF
20% -1 20% | 20% — 20% -1 20% — 20% 20% -1 20% T 20% -1 20% T 20% | 20% -1 20% -1 20% 20%
2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 4av
X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S 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 'L
1Cl039 |*Cl1044 |*C1l045 |[:1C1l046 ([*Cl1l047 |*Cl048 |:C1l04
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% -1 20% T 20% T 20% -1 20% — 20% T 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 NO STUFF NO STUFF
1C1056 |[1C1l057 1C1067 1C1069 |[1C1098 |1C1099 (:C109A
—— 10UF —— 10UF —— 10UF 10UF — OUF
o T ¥ T ¥ A e T‘
2 x6s 2 xés 2 xés 2 xés 2 xés 2 x6s
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 'L
1Cl09B |*C1l09C |*C1l09D |[*Cl09E |[:Cl09F |*Cl08A |:C1l08B (1C1l08C (*C1l08D |[*Cl08E |*Cl08F |1Cl07A (:Cl1l07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% | 20% | 20% 20% 20% — 20% 20% . 20% h 20% h 20% T 20% -1 20% | 20%
2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av 2 4av
X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S X6S
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRITICAL =
.['C1031
37OUF 0.00450HM
2 POLY*TANT
s

Intel recommendation (Table 5-4)
Apple implementation

PPVMEMIO_SO0_CPU

az 8

4x 2.2uF 0402,
4x 2.2uF 0402,

6x 10uF 0603
6x 10uF 0402,

1C1041
L 2.2UF

1C1042 JiC1043
2.2UF 2.2UF

€105
QY

0
QUF
3

3 1 Cl1054

10UF

203
2 CERM-XSR 2

C1055

10UF
20%

-3V 6.3V
CERM—XSR CERM-X5R

402-1 0402-1

) |
)

2V
TANT
CASE-B2-SM

1 1
10UF 10UF
0% 20% 20%
5 6- 5 6.3V 5 6:3V 2
CERM ¥SR CERM-X5R CERM-X5R
0402-1 0402-1

i

NO STUFF

Ccl061
§£0UF 2x Bulk nostuff per Harris Beach v1.0 schematic
%XNT

CASE-B2-SM

2x 270uF B2 no stuff

——
SYNC MASTER=WILL J43

=Tme DATESoI ossord A
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4234 29 28 1817 16 15 13 8
74 64 62 60 5

64 62 59 58 57 46 18 14 11 &

64 62 59 58 57 46

64 62 59 58 57 46

PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
PP3V3_S5

NO STUFF

120
1

- I“—

UF
18%
6.3V
CERM
402
BYPASS=U0500.AH10:6.35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
PP3V3_SUS

NO STUFF

Cl1202
0.1UF
i
2

“jp=

CER
BYPASS=U0500.Y8:6.35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

[
X5R—CER1‘g
BYPASS=U0500.AC9:12.7mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
PP3V3_SUS

BYPASS=U0500.AH11:6.35mm

PCH VCCSDIO BYPASS
(PCH 3.3V/1.8V SDIO PWR)

' _PP3V3_S0

s

BYPASS=U0500.U8:

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)
PP1V5_S0SW_AUDIO_ HDA

LPT-LP current estimates from Lynx Point-LP PCH EDS,

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

1_PP3V3_S0

BYPASS=U0500.V8:12.7mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERMAL PWR)

¢ _PP3V3_S0

5142 38 27 17 16 1

doc #503118,
as well as from clarification email, from Srini, dated 9/10/2012 2:1lpm.

BYPASS=U0500.K14:6.35mm

, _PP1V05_S0

PCH VCCASW BYPASS

(PCH 1.05V ME CORE PWR)

51 42 38 27 17 16 15 118 6
61762755 58 35

62 58 11 8

1
8 55

s
61 63 58

??mA Max

6258 ns _PP1VO5_SOSW_PCH_HSIO

s1 42 38 27 17 16,15,11,0 6 PP1VO0O5_S0

PCH VCC BYPASS
(PCH 1.05V CORE PWR)
PP1VO05_S0

NO STUFF

PCH VCCHSIO BYPASS

0
=
N
U

<

o
oY
o
wok
-

o -
S ona
Q<oerd U1

e
e,
v
7Y
[
I
=t

(PCH 1.05V PCIe/SATA/USB3 PWR)

PP1V05_SOSW_PCH_HSIO

CRITICAL

L1270
2.2UH-240MA-0.2210HM
ACLKPLL_R

BYPASS=U0500. A20 15 . 7mm

CRITICAL

L1275
2.2UH-240MA-0.2210HM

2% -

i
3

bNHH
Mﬂ<w

av
CERM-X5R 2 CERM-X5R 2
0805-1 0805-1

PCH VCCIO BYPASS
(PCH 1.05V USB2 PWR)
PP1VO0O5_S0

5142 38 27 17 16 15 118 6
58

PCH VCCCLK BYPASS
(PCH 1.05V CLK PWR)
PP1VO05_S0

51 42 38 27 17_16 1511 8 6
55

(@)

iy

N

=ToN

R <o
MI -

Qo
PN
SHwo

BYPASS=U0500.AG16:6.35mm

BYPASS=U0500.J17:6.35
BYPASS

PCH VCCACLKPLL FILTER/BYPASS
(PCH 1.05V ACLK PLL PWR)
PP1V05 S0 PCH VCCACLKPLL
2 MIN LINE DTH=0.

o MIN NEcg‘wg?$H—0.075 MM

0603 VOLTAGE=T
C1270J‘C12711 1C1272
g

PCH VCCCLK FILTER/BYPASS
(PCH 1.05V VCCCLK PWR)
PP1VOS5_S0 _PCH_VCC_ICC

83mA Max

0603

NO STUFF | NO STUFF
C1280 Cl281: 1(1:1282

47 UF g?

~ 15

CERM-X5R 2 CERM-X5R 2 X5R

0805-1 0805-1 402

BYPASS=U0500. AA21 12.7mm
SS=U0500 AA21:12.7mm
SS=Ul OSOO.AA21:6.35mm::
CRITICAL PCH VCCSATA3PLL FILTER/BYPASS

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

o MIN NECK WIDTH=
0603 STUFF VOLTAGE=T.05V
C1290: C12911 1Cl292
47UF 1
T i
CERM—XSR 2 CERM-X5R 2 2 x5R
0805- 0805-1 402

BYPASS=U0500. Ell 12.7mm
ASS=U050
B 5) SS=U

CRITICAL PCH VCCUSB3PLL FILTER/BYPASS
(PCH 1.05V USB3 PLL PWR)
PP1VO05 SOSW PCH VCCUSB3PLL

L1295
2.2UH-240MA-0.2210HM
LY L

0603 "No STUFF
C1295: Cl1296:
47UF

BYPASS=U0500.B1
BY:

(PCH 1.05V SATA3 PLL PWR)
PP1V05 SO0SW PCH VCCSATA3PLL

PP1V05 SO PCH VCC_ICC_R 2, MIN-NECK—WIDTH=0:075 MM
2 MM 0603 VOLTAGE=T.05V
Cl275:1 C12761 1C1277
47UF 7UF — 10F
20% 20% h
4av
cEpuGEoE ? CE§§B§5§ ?
R1280 - -
N 0 2 BYPASS=UOSOO.§%§£%§.[7J
,_/\/\%/\ 35mm L
1;&6
MESLF CRITICAL
NO STUFF PCH OPI VCCAPLL FILTER/BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2.2UH- 240MA-° 2210HM ¢4 PPLVOS SO PCH VCCAPLL_OPI
1 MIN LINE

Q
=
N
o
o
-
Q
=
N
o
=N
|-

.
(@)
=
G

Qo
PR
SHwo!
R <oe!

N
Qo
PRC
SHwo!
R <oe!
N

mm
=U0500.R21:6.35mm

p—
SYNC MASTER=J41 Mlﬁ

=Tmc DATE=os o sord A

PCH Decoupling

(f} Apple Inc.
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61 62 1713 s . PPVRTC_G3H
CRITICAL
OMIT TABLE
R1300* 'R1303 R1302* 'R1301 =
20K 20K 330K 1M . PCH_CLK32K_RTCX1 AWS [ ppcx1 HASW%EIE) ) or
/288 Tr2ow /288 r2ow . NC_RTC_CLK32K_RTCX2 AYS | prexa G2
201, 2201 201, 2201 syﬁcg_gipw 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
PCH INTVRMEN . AV7 | 1rvRMEN SATA_RPO/PERP6_L3| H5 - PCIE_SSD D2R_P<3> e B R
- ;
D
PCH_SRTCRST_L Ave . 9| sata_Tno/pETN6 13| B15 PCIE_SSD R2D C_N<3> oo SSD Lane 3 Primary HDD/SSD
- SRTCRST & sata_tpo/pETP6_L3[ 215 g PCIE SSD R2D C P<3> /om0«
RTC_RESET_L - 2V7 | RTCRST*
-
SATA_RN1/PERN6_r2| I8 PCIE SSD_D2R_N<2> 30 64 67
1 1 H8
C131%9 N (1:[}1:303 e o qum HDA BIT CLK R1310 33 1 5 ., HDA BIT CLK R W8 | ypa_perk/T250_SCIK SATA_RP1/PERP6_L12| 10 g PCIE SSD D2R P<2> e« . 5
18% S 18 BEack’ RBAR-00500° AW8 : 1. 27mm SATA_TN1/PETN6_L2| A7 PCIE_SSD_R2D_C_N<2> 30 67 ss ane Reserved: ODD
is i35 o o o @onyHDA_SYNC R1311 33 1 2 . HDA_SYNC R AVIL | koA SYNG/I250 sFE sara_te1/pETP6_L2| B17 PCIE_SSD_R2D_C_P<2> 20 6
W ME —° " (IPDZPLTRST#) — —
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_SDINO AY10
69 65 61 0 HDA_SDI0/I2S0_RXD g sara Tn2/pETNG L1| Bl4 PCIE D R2D <1> oo SSD Lane 1 Unused
s _NC_HDA_ SDIN1 HDA_SDI1/I2S1_RXD 2 -, . 1 . S . C_ .
B - (;PD) a saTa_tp2/pETP6_L1| €15 - PCIE_SSD_R2D_C_P<1> oD 0 6
<
HDA_SDOUT R1313 33 1 2 HDA_SDOUT R AUl g
o es e P;;:;E [ e S HDA‘(SIDIQD/—II}LSTORST'I)‘(?E) & SaTA_RN3/PERN6_LO| F5 PCIE_SSD_D2R_N<0> 30 64 67
] = . 11.27mm E5
_TP_PCH I251 TXD o A0 |ups pock EN*/1251_TXD SATA_RP3/PERP6_LOL > g PCIE SSD D2R P<0> cymyo e e ,
_TP_PCH I251 SFRM o, AVIO lypa pocK_RST*/I2S1_SFRM sATA_TN3/PETN6_LO| €17 PCIE_SSD_R2D_C_N<0> 30 67 SSD Lane 0 Secondary HDD/SSD
sara_tp3/pETP6_Lo| P17 g PCTIE SSD_R2D_C _P<0> w0«
TP_PCH_I2S1 SCLK o—2¥8 | 1251 _scix
SATA0GP/GPI034| V1 * XDP_SSD_PCIE3 SEL L  emmi
1
AU62 SATA1GP/GPI035| U XDP_SSD_PCIE2_SEL_L 16
76016 o [Ny XDP_CPUPCH _TRST L . AU0°4pcH TRST* SATA2GP/GPTO36| V6 XDP_SSD_PCIEl SEL L 1
69 64 16 M PCH_TCK (IPD) (§%51;\3Gp/cp1037 AC1 XDP_SSD_PCIEO_SEL L 16
AD61
woiro - XDE_PCH TDI g "°° |PCH TDI (IPU) saTa 1rEF| A2 o PP1V05_SOSW_PCH VCCSATA3PLL , .,
oo @umXDP_PCH TDO g AF6I Ipcy 7o
o 1
6 64 16 [Ty XDP_PCH_TMS 2252 | pcu_tMs (1PU) & rsvp| L1 o e §1031;0
AL11l " K10 1y
NC ¥———{ RSVD RSVD| —~~ »NC &F/‘zow
Ac4 2201
Ne %24 | rsvD PLACE_NEAR=U0500.C12:2.54mm
16 PCH_JTAGX AE63 | yracx sara_rcomp| €12 PCH_SATA_RCOMP
Nex 22 | rsvp SaTALED*[U3 e PCH SATATED T 12
CRITICAL
OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 6 OF 19
TP_PCIE_CLK100M ENETSDN c43 CLKOUT_PCIE_NO S XTAL24_IN| A25 PCH_CLK24M XTALIN 17
TP_PCIE_CLK100M ENETSDP ¢ c42 CLKOUT PCIE PO g XTAL24_OUT| B25 ® PCH_CLK24M XTALOUT oD 1
5
1 _ENETSD_CLKREQ L - vz PCIECLKRQO*/GPIO18 [}
%
o 2 PCIE_CLK100M_CAMERA_N B4l | cLROUT PCIE N1 8 rsvp| K21 o
A4l . - g M21 Ne
60 22 (DU} PCIE_CLK100M CAMERA P - CLKOUT_PCIE_P1 3} RsSVDL "2° seNe 19
o 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 2 @M CLKOUT_PCIE_P2
CLKRE AD1 -
2 12 AP, oL - PCIECLKRQ2*/GPI020 P—— -t PCH TESTLOW C35 R1390 10K 1 2
EY R1391 10K 1 5 5% 1720W WF 201
« NC_PCIE_CLK100M_FWN B38 | crcour_pCTE_N3 e Ak ggﬁ iigiigﬁ f\;g R 32 T0K 1 S 5% 1720w WF 201
c37 ==
s NC_PCIE_CLK100M_ FWP - CLKOUT_PCIE_P3 rEsTLOW _ALS PCH TESTLOW ALS R1393 10K LAAALZ 5% 1/20W MF 201
., _FW_CLKREQ L - N1 | pCIECLKRQ3*/GPIO21 5% 1720w ME 20T
-
65 25 @%Nm CLKOUT_PCIE_N4 cLrouT_rpC_o| AN15 LPC_CLK24M_SMC_R 17 69
B39
69 25 PCIE CLK100M TBT P CLKOUT_PCIE_P4 cLxour rec 1| APLS LPC CLK24M LPCPLUS R ooy 17
212 c>—TBT_CLKREQ_L U5 | PCIECLERQ4*/GPTO22 (IPD-FWROK)
67 64 30 PCIE_CLK100M_SSD_N B37 | cLROUT_PCIE_N5 crkouT_1TPXDP_N| B35 TP_ITPXDP_ CLK100MN
6 60 30 PCIE_CLK100M SSD_P 237 | cLROUT_PCIE_P5 crkour_trexpp_p| 235 g TP ITPXDP CLK100MP
20 12 gy SSD_CLKREQ L 12| PCIECLKRQ5*/GPT023
p— ——
SYNC _MASTER=J41 MLB SYNC DATE=02/06/2014
.
PP3V3_S0 BROR PCH Audio/JTAG/SATA/CLK
<SCH_ NUM>| D
R1375 100K 1 2 PCH_SATALED_L m
= NN\ 5517700 MF 20T = Apple Inc.
R1340 100K 1 2 ENETSD_CLKREQ_L . 8 <E4LABEL>
RI341 100K 1 \\\/5 55 7200 W 20T Cpumpa CLKREO L
3 NNV 5517700 wF 20T = = o NOTICE OF PROPRIETARY PROPERTY:
R1342 100K LAANZ AP_CLKREQ L 12 29 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
q‘ 2 Yi 3 100K 1 2 5 1720W MF 20T FW CI KRFO I PROPRIETARY PROPERTY OF APPLE I .

4 /\N\/ T/ 20W—F 0T 12 THE POSESSOR AGREES TO THE FOLLOWING:
R1344 100K 1 2 > TBT_CLKREQ L 12 27 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 121
q‘ 2 / 5 100K /\N\/ 5% 1/20W MF 201 CLKRE II NOT TO REPRODUCE OR COPY IT

1 1/\/\/\/2 SSD, O_L 12 30

5 T/20W MF 201 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 12 OF 76
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CRITICAL
OMIT_TABLE framen e
050
HASWELL-ULT
2C+GT2
BGA-TSP
R1400 kept for debug purposes. SYM 8 oF 19
SYSTEM POWER MANAGEMENT
> D PCH_SUSACK_L 2524 susack* (1pU) pswvruen| 2%7 o, PCH DSWVRMEN
6037 1 I PM_SYSRST_L - AC3C SYS_RESET* DPWROK| AVS - PM_DSW_PWRGD
NO STUFF 37 17 16 PM_PCH_SYS_PWROK AG2 | sys PWROK (IPD-DeepSx) WAKE*D&‘%@H 29 31 64 R1451
LP I 1 ion 1
SLP_S0# Isolatio R1400 17 12 [y BPM_PCH_PWROK Y7 | pcn_pwrOK CLKRUN*/GPT032| V5 gy PM CLKRUN L pry 1 9746 o0 100K
s s0 210 BB G _PP3V3_S0 o 720w
BRRBEBHERS = 172w 17 1 oy PM_PCH_PWROK & 225 | apwrox sus_star+/Gp1o61| 2G4 g  LPC_PWRDWN_L LoD 7 45 e e
r 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 -2 RsMRST* sLp_s5%/GP10o63| 2P5 g PM SLP S5 L mym 7 s =
$
2 i§§_mm 5 T PCH_SUSWARN_L @Y% | SUSWARN*/SUSPWRDNACK/GPIO30 sup_saxPI6 g PM SLP S4 L mymyosae s 7 s
0201
CRITICAL 1 37 16 13 (y—EM_PWRBTN L - AL7C PWRBTN* (IPU) SLP753*3AT4 - PM_SLP_S3_L OO 13 17 18 37 29
74LVC1G08 ¢ = w07 »—SMC_ADAPTER EN 5 A8 | AcpRESENT/GPIO3L SLp_ aspRlS g TP PM SLP AL
S0T891 2 (IPD-Deepsx)
PM SLP SO L 4&420_1 3713 PM_BATLOW_L AN4 | pATLOW*/GPIOT72 sLP_sus*pAP4 PM_SLP_ L 13 a2 59
570 15 (OO
\ o | PCH PM SLP_ SO L o273 ste_sox stp_ranxR7 g TP PCH SLP LAN L
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| EZ - DP_TBTSNKO_DDC_CLK oD 10 2
< @=o—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 « bDPC CTRLDATA| DL DP _TBTSNK1 DDC DATA i,
(IPDZPLTRST#) = — — — D
TBT_EN_CIO PWR L U6 | prroa*/GPIO77 Z
272515 (y—LBT_EN_CIO PWR L g U6
MC_RUNTIME_SCI_L P4 a
5713 Coy—SMC_RUN SC - o PIRQB*/GPIO78 & bDPE AUXN| C5 DP_TBTSNKO_AUXCH_C_N 25 67
1 OO AUD_IP_PERIPHERAL_DET - PIRQC*/GPIO79 a bDPC AUXN| BS DP_TBTSNK1 AUXCH C N
64 13 @&_E_ML—‘_NZ PIRQD*/GPIO80 AUXNL === 2 SR80S AR = =By o
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
[
o 12 oo ODD_PWR_EN_L - U7 | cpIOSS
20 13 GO EEEQTTESS 1I:W,Sng L - E; GPTO52 ooes_mpp| €8 o, DP TBTSNKO HPD ;s
s QU= L N A e | GPIOS4 A8 DP TBTSNK1 HPD
65 61 59 AUD_PWR_EN - R5 | cpros1 DDPC_HPD - T e =
01 AUD_IPHS_SWITCH_EN L4 | gpros3 Epp_mpp| D6 o, DP_INT_HPD am e
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
/V\/\/ 5% 1/20W MF 201 e
R1410 10K LAAA 2 PM_BATLOW_L 1537
5% 1/20W MF 201
R1452 10K . 2 PCIE WAKE_L
1455 /V\/\/ 5% 1/20W MF 201 e
R 10K . AN PM_CLKRUN_L 13 37 46 6
5% 1/20W MF 201
R1460 100K 2 PM_SLP_S5_L 1337 59
R1461 100K 1mz 5% 1720w MF 201 py STp S4 I 1318 25 36 37 59
R1462 100K LAAAL 5% 1720w MF 201 py gTp 53 T, 1317 18 37 5
R1463 100K LAAAZ 5% 1/2ow MF 201 pM ST,p SO_L 136 37
R1464 100K LAAAL 5% 1720w MF 201 py TP SUS L 13 42 5
5% 1/20W MF 201
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 \Nnj2 50 U200 M 200 guc RUNTIME_SCI_L - PCH PM/PCI/GFX
R1442 100K 1,xA%2 5% 17200 MF 201 Ayp 1p PERIPHERAL_DET _
R1443 100K 1 2 5% I1720W MF 201 Ayp 12C INT L
NN 5517707 TF 20T e <SCH NUM>|D
Apple Inc —
R1445 100K LAANA 2 ODD_PWR_EN_L 13 6 PP ]
R1446 100K 1,,n"2 : i zg: ﬁ; zgi DP_AUXCH ISOL_L 12 ] <E4LABEL>
R1447 100K LAAA 22— oo —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 70T 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
IV ALL RIGHTS RESERVED 13 OF 76
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PCIe Port Assignments:

CRITICAL
OMIT TABLE

USB Port Assignments:

PLACE_NEAR=U0500.AJ10:2.54mm

SML1ALERT# pull-up not provided on this

o 2 PCIE TBT D2R_N<0> F10 [ pprys 10 050 r ussano| A8 USB_EXTA_N s e
o > _BCIE_TBT D2R P<0> o B10 |pppes o PASIRLURT | yopopo[ A48 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_C_P<0> c22 — — ores e
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 @y PCIE_TBT D2R P<l> 4 8 |ppees 11 UsB2NZ_— Usg_gg_P 2 o0 .
= USB2P2| 2P0 gy USB BT P~~~ wn
Thunderbolt lane o 2 PCIE_TBT R2D_C_N<1> 823 | ppows 11 o
o 2 qgm—BCIE_TBT R2D_C_P<l> 23 | pETPS 11 usB2n3| AR10 NC_USB_IRN o
N usB2p3[ AT10 @ NC_USB_IRP & « IR
6 25 PCIE_TBT_D2R_N<2> H10 | pprNs_12
o 25 (y—ECIE_TBT D2R_P<2> 510 | PERPS_12 usB2na| AM15 USB_TPAD_N 36 64 68 Trackpad
AL15
Thunderbolt lane 2 s PCIE TBT R2D C N<2> 521 | prpns_ro USBZM_‘_.ﬁ_m_P—@u 64 68
<2> c21
gy BCIE TBT R2D C P<2> g C21lpprps 12 venans| 213 P USB 5N nucea
AN13 u
o 25 PCIE_TBT_D2R_N<3> E6 | perns 13 USB2P5 = TP_USB_5P
[m>—BCIE_TBT D2R_P<3> . ©°
Thunderbolt lane 3 o . > FREES R uss2ne| 222 NE_USB_CAMBERAN o Reserved: Camera
o 2 PCIE_TBT_R2D_C_N<3> B22 | pprys 13 uss2ps| 2N11 o g NC USB_CAMERAP o :
o 25 um—BCIE_TBT_R2D_C_P<3> o221 | pETPS L3
AR13 NC_USB_SDN
USB2N7 64
69 64 29 PCIE AP D2R N Gl | ppru3 u;gng”...Msw—“ Reserved: SD (HS)
oo BCIE AP D2R P 0 Fillpmmes al L (2¥D)
. 0L . )
AirPort . PCIE AP R2D C N €29 | ppons BE USB3 Port Assignments:
o 2 qum—BCIE_AP_R2D C_P 220 | peTe3 usearno| G20 o, USB3 EXTA D2R N mmu w
usB3rpo| H20 . USB3_EXTA D2R P M s e
NC_PCIE_FW_D2RN F13
" NC DCIE FW D2RP G13 PERN: uss3TNO| €33 _EXTA_R2D_C_| 3s 68 Ext A (SS)
Reserved: FireWire - > PERE uss3teo[ B34 g USB3 EXTA R2D C_P mym s e
: « NC_PCIE_FW_R2D _CN B29 | perNg
« NC_PCIE FW_R2D_CP 229 | pprpg usB3rN1| E18 USB3_EXTB_D2R_N PR
' useare1[F1E g, USB3 EXTB D2ZR P cmc e e
B3_SD_D2R G17
o oD—yses oo Do s M ssvsma[ 23 _usna_pxre 520 C N gy et B (56)
SD Card Reader o8 oo 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
6 32 PCIE_CAMERA D2R N F15 | pprN2 /USB3RN3 USBRBIAS*M s« PCH USB_RBIAS
o PCIE_CAMERA D2R_P 615 | pprp2/usB3Re3 USBRBIAS R1570
Camera o 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 1920w
2201
Ne E15 | rsvp ocox*/GpIo40| AL3 XDP_USB_EXTA_OC_L 14 16 35
ch E13 | revp oc1+/GPTo41| ATL XDP_USB_EXTB_OC_L 1416 61 65 L
.o _PP1V05_SOSW_PCH_ VCCUSB3PLL PCH_PCIE_RCOMP 227 | pcrg rcomp oc2+/GpToa2| AHZ XDP_USB_EXTC_OC_L 1 =
B27 | pcIE_IREF oc3+/Gp1043| AV3 XDP_USB_EXTD OC L 14 16
R1500*
3.01K
1%
1/20W
MF
PLACE_NEAR=U0500.A27:2. 54mm 2 CRITICAL
= h2rEZ. OMIT TABLE
050
HASWELL-ULT
2C+GT2
BGA-TSP
SYM 7 OF 19
LPC_AD<0> R1540 33 1,582 LPC_AD_R<0> o 2014 | {450 SMBALERT*/GPIOL1 AN2 o  PCH_SMBALERT L "
LPC_AD<1> R1541 33 1 p 0% 1720w MF 201 1pc Ap R<i1> AW12 | papg
AP2
LPC_AD<2> R154 :2)’ 33 1 2 o0 1725: i 20T 1 pc_AD_R<2> PEDGESIEN PRI Sﬁgiﬁ;‘i AL SﬁgUS_gcg_DiiA ez o e e
LPC_AD<3> R154 33 1 2 I,PC_AD R<3> AW1L | paps & | 25" guup—SMBUS_PCH_DATA w16 19 25 40 56 69
- 5% 1/20wWw MF 201 — -
LPC FRAME L R1544 33 1,pp2 LPC_FRAME_R_L o 2V12d LrrauE |, SMLOALERT*/GPT060| AL2 p WOL_EN BID 1 o
5% 1/20wWw MF 201 3
2 sMLocLR|_ANL SML_PCH_0_CLK 0 6o
69 a6 @ﬂ_%R—Q._AM SPT_cp @ SMLODATAAKISML_‘_._M® 10 69
SPI_CSO_R_L ¥7
o 00 QUIp—RELeR LS gm———( SPT_G80j) SML1ALERT*/PCHHOT*/GP1073| 2U4 g PCH SMLIALERT L  mym s page,
TP_SPI CS1_ L ¥4 3
R e R &1 SMLICLK GPTO7S| AU3 g SMBUS_SMC_1_SO_SClrsmy 5 57 10 45 14 66 0 7 Otherwise,
TP_SPI_CS2_L -2 SPT_CS2x sML1paTA/GPIO74| A3 g g SMBUS SMC_1_SO SDAETy 52 37 40 43 44 64 69 73
[
o 16T SPI_MOSI_R o— AA2 stplgup%sﬁ%)
6 AEM sPT s | (1Pu/1PD) CL_CLK[ 2F2 g g NC CLINK CLK
u@ﬂ_L“_YG SPI(_IIP%Z) E (IPU/IPD) CLinATAi“M 6
1@ SPI_IO<3> o—p_ 71 sP1_t08 5 cL_RsTHAFY g NC _CLINK RESET L o,
PP3V3_SUS 511 14 19 46 57 58 59 67 64
PP3V3_SUS 511 14 19 46 57 58 59 67 64
R1580 100K 1,\/\/\/ XDP_USB_EXTA OC_L 14 16 35
R1581 100K LAAAZ 5% 1720 MF 201 ypp ysB_EXTB_OC_L 1416 61 65
R1582 100K LAAAZ 5% 1720w MF 201 ypp ysp EXTC_OC_L 1 16
R1583 100K LAAA 5% 1720W MF 201 ypp ysp EXTD OC_L 11
5% 1/20wWw MF 201 - - - -
R1548 1K 1,,p2 SPI_10<2> 1
R1549 1k LAANA 2 5% 1720w MF 201 gpy1 70<3> “
5 1720W MF 20T
R1590 100K LAANA 2 PCH_SMBALERT L »
RI591 100K 1,pzn, 5% 17200 ME 201 wor, N e
5 1720W MF 20T

|||—

p—
SYNC MASTER=J41 MLE

may be wire-ORed into other signals.
100k pull-up to 3.3V SUS required.

=Tmc DATE=os ocsord A

PCH PCIe/USB/LPC/SPI/SMBus
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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 .5 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 I/ZOW% 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

293¢ ¢ _PP3V3 SO
i3 a1 if 30 5

PP3V3_S5 1

.
PP3V3_S3 o e

33 36

15 18 19
PP3V3_SO0SW_SD

3437 39 65

PP3V3_S3 15 10 18 33 26

PP3V3_S3RS0_CAMERA n a1

PP3V3_S0 82705% 00

:
PP3V3_TBTLC L0 0

27 62 64

17 25 26
TBTLC for CR, SO0 for RR

s 15 ooy PCH_HSIO_PWR_EN v2

s 15 @uyTPAD_SPI_IF_EN - 2T

w16 15qgryXDP_MLB RAMCFG3 g RH4 |

1 12 o CAMERA_PWR_EN_PCH .

o015 (OUT} FW_PWR_EN - AG3

15 16 15qgry—XDP_MLB_RAMCFG1 aM3

R1639 15 16 15qgry—XDP_MLB_RAMCFG2 amM2
11(:%? e 30 15 oy SSD_DEVSLP -2
201, 2915 COUT} AP_SO0IX WAKE_ SEL . c4

30 (OO} SSD_RESET_L - L2
NO STUFF o 1o —EW_PME_L -
R1641 1K 1 2 PCH_TCO_TIMER DISABLE v2

CRITICAL
OMIT TABLE

5551 42 38 27

PP1VO05_S0

17 16 11 8 6
6176259 35

15CED XDP_PCH_GPIO76 Pl
15D XDP_MLB_RAMCFGO N AU2
1B TBT_GO2SX BIDIR AM7
15 (OUT} TP_MEM_VDD_SEL_1V5_ L * AD6
15D XDP_LPCPLUS_GPIO N Y1l

T3

= D XDP_PCH_GPIO17 -

24 15 COUT} 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

33 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 >
JTAG_TBT_TMS P3

15

L

13 1617 18 28 29 34 42 57
62'64"7a

40 41 58 62 64

40 41 58 62 64

17 18_27 30 36 38
447457567597 61

W

jlig

R1610 100K LAAA 2 XDP_PCH_GPIO76
5 1720W MF 20T
R1614 100K LAAN2 XDP_LPCPLUS_GPIO
R1615 100K 1 p 0% 1720W MF 201 ypp pcH GPIO17
W\/ 5 1720 20T
W MF
SD_ON_MLB
R1616 100K LAAA2 SD_RESET_L
R1617 100K LAANZ 5% 17200 MF 201 gvc wARE_SCI_L
R1618 100K 1,An2 5% 17200 MF 201 ppap SPT INT L
R1619 100K LAAN2 5% 1720w MF 201 ppap USB_IF_EN
R1620 100K LAAN2 5% 17200 MF 201 gop pwR_EN
5 1720W MF 20T
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
Q.»625 100K 1I\/\/\IZ 5 1720W MF 20T TBT PWR EN
W\/ 5 1720W MF 20T
R1626 100K 1 2 XDP_JTAG_ISP_TCK
R1627 100K 1%2 5% 1720w MF 201 ypp gTAG_ISP_TDI
R1628 100K 1,A\2 5% 17200 MF 201 gpag TBT TMS
R1629 100K LAAN2 5% 1720w MF 201 poy HSTO_PWR_EN
R1630 100K 1 p 0% 1720W MF 201 qpap sPI IF_EN
- ol\/é/‘%/ F‘; 1720W MF 20T
R1632 100Kk N UF SPIROM_USE_MLB
R1633 100K 1%2 5% 1720W MF 201 CaAMERA PWR_EN_PCH
R1634 100K LAAN 2 5% 1720w MF 20l py pwR EN
5 1720W MF 20T
R1637 100K 1 2 SSD_DEVSLP
R1638 100K 1 p 5% I720W MF 201 aAp S0TX WAKE_SEL
1640 W\/ 1720W MF 20T
R 100K 1 2 FW_PME_L
W\/ 5 1720W MF 20T
R1652 10K DYV S— sor—LEC_SERIRO
W MF -
R1670 100K 1 2 JTAG_ISP_TDO
W\/ 5% 1/20wWw MF 201 — -
R1691 100K LAAA 270 o BI_PWRRST L
W MF - -
R1693 100K LAAA2 ENET_MEDIA_SENSE
R1694 100K LAAN2 5% 1720w MF 201 pop TRO I
R1695 100K 1,An 2 5% 17200 MF 201 1op pgR_EN
5 1720W MF 20T

050
HASWELL-ULT
2C+GT2
BGA-TSP

SYM 10 OF 19
BMBUSY*/GPIO76

GPIO8
LAN_PHY_PWR_CTRL/GPIO12

GPIO15 (IPD-RSMRST#)

GPIO1l6
GPIO17
GPIO24
GPIO27 (IPD-DeepSx)
GPIO28
GPIO26
GPIO56
GPIOS57
GPIOS58
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#)

THRMTRIE e Pull-up/down on chipset support page (depends on TBT controller)
o RCIN*/Gproszl V4 @ TBT _CIO PLUG _EVENT am e o Cactus Ridge: Alias to TBT_CIO_PLUG_EVENT, requires pull-down.
E SERIRQL“%@H e Redwood Ridge: Alias to TBT_CIO_PLUG_EVENT_ L, requires pull-up (SO).
E pcH_oPT_comp| AW1S PCH_OPI_COMP
© AF20, PLACE_NEAR=U0500.AW15:2.54mm
RSVDHNC 1
rsvD[ ABZL 1}5}.695 5
1720w
GSPTO0_cs*/GPIo83| RS @ PCH GSPIO _CS L 1 951
Gspro_cLk/Gprosa| 16 o, PCH GSPIO CLK
?§gg?7m150/cpioss_N6 - PCH_GSPIO_MISO 1s =
GSBL0 MOST/GPIOBS L8 @ PCH_GSPIO_MOSI 1
GsPI1_cs*/GpIo87| R7 @ TPAD SPI CS L oD 0 36
GsPI1_CLK/GpIoss| 15 g, TPAD SPI_CLK B 1 2
?§gg}7m150/cpios9_m @ TPAD_SPI_MISO am s s e
GSPI_MOST/GPT090| K2 g  TPAD SPI_MOSI B 15 5 o _PLT_RESET L cmm s s 16 10
UARTO_RXD/GPI091| I1 @ AP_SOIX WAKE L am = = R1671
UARTO_TxD/GP1092| K3 o ~ HDMITBTMUX_FLAG L am e %97028‘:{
UARTO_RTS*/GP1093| I2 @ JTAG_ISP_TDO am s RS
UARTO_CTS*/GPT094| C1 - AP_RESET L oD
UART1_RXD/GPTOOl K% o, PCH UART1 RXD
UaRT1_TxD/GPTO1| 82 o, PCH UART1 TXD
UART1_RST*/GP102| I3 - PCH _UART1 _RTS L 1s
UART1_cTs*/GpTo3| 24 @ PCH UART1 CTS L i
12C0_spa/Gproal F2 - PCH_I2CO_SDA s
12c0_scL/GP1os| F3 g PCH T2C0_SCL s
12c1_spa/cprosl 84 g, PCH T2C1 SDA
12c1_scr/cero7| 1 g, PCH T2C1 SCL
spro_crk/crrosa| B3 o TBT_POC_RESET_L oD = Pull-up on TBT page
sp10_cMD/GPTO65| P4 g BT PWRRST L owmisw
(%égpg%ggic))ss_‘__—_m PCH_STRP_TOPBLK_SWP_L ~vm s Requires connection to SMC via 1K series R
sp1o0_p1/GPIO67| B4 @ ENET_MEDIA_SENSE am s«
sp10_D2/GP1o68| S g TLCD TROL ~~~~~~~~~  ~musw
sDIO_D3/GP1069| B2 @ LCD_PSR_EN B s o

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

36 30 27 18 17

293¢ 5§ PP3V3 SO
32 41 40 39 5 =

R 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 LAAA 2
e 36 15 _-TPAD_SPI_CLK R1665 47K 1 , 5% 1720W MF 201
e 36 15 _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_I2C0_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
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[ ] [ ]
Extra BPM Testpo:Lnts 514230 2717 36 33 11 g g PP1VO5_S0O Merged ( CPU/PCH ) Micro2-XDP 514230 27 1736 15 11 g o PP1VO5 S0
CRITICAL NOTE: This is not the standard XDP pinout. XDP
XDP_BPM_L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 4 o 16 ¢ XDP_CPU_TDO R1810 51 1 2
= . PLACE_NEAR=U(0500.F62:28mm 5% 1/20wWw MF 201
XDP_BPM_L<3> 152 J1800 support chipset debug. <DP
2, TP1803 DF40RC-60DP-0.4V vr o1 16 s XDP_CPU_TCK R1813 51 2 1
o« p—XDP_BEM_L<4> 1 mp g4 ':R1830 == —PLACE _WEAR=U0500-E60: 28mm ~ VV\V s —I770w WF zo1l
TP-P6 1 62 61
o ¢ I XDP_BPM_L<5> 1> TP1805 1?512w O TDI and TMS are terminated in CPU. =
TP-P6 MF-LF
; XDP_BPM_L<6>
7 OD——=—=m=om TP1806 402 44 olt
o o D XDP_BPM_L<7> I T7P1807 o7 61 BT XDP_CPU_PREQ L OBSFN_AQ Py 4 00 3 Py OBSFN_CO0 CPU_CFG<17> am-
TP-P6 7 61 ¢ I XDP_CPU_PRDY L OBSFN Al Pare 9 00 ] Pure OBSFN _C1 CPU_CFG<16> am s
8 7
O O
o« —CBU_CFG<0> OBSDATA_AQ o=—0 0 o= OBSDATA_COQ CPU_CFG<8> ame e
o« D—CPU_CFG<1> OBSDATA_ Al o=—10 01 o OBSDATA_C1 CPU_CFG<9> M o
14 13
O O
o o Cy—CRU_CFG<2> OBSDATA_A2 =t—00 01> omp OBSDATA_C2 CPU_CFG<10> ame e
6764 6 CPU_CFG<3> OBSDATA_ A3 G0 17 g OBSDATA_C3 CPU_CFG<11> 6 67
[marng — = *=$— -0 O — %= = — el
O O
o7 ¢ (I XDP_BPM_L<0> OBSFN_BQ S22 00 2] o OBSFN_DQ CPU_CFG<19> am e
o ¢ (—XDE_BPM L<1> OBSFN B1 Py 220 o 2 Pang OBSFN D1 CPU_CFG<18> am-
O O
o ¢ C—CPU, CEFG<4> OBSDATA_BO =230 012 omp OBSDATA_DQ CPU_CFG<12> ans o
676 CPU_CFG<5> OBSDATA B1 S 29 ot OBSDATA_ D1 CPU_CFG<13> 56
[ mang = *=$—0 01— &= = <0
O O
XDP o o Co—CRU CFG<6> OBSDATA_B2 — 340 o 33 — OBSDATA_D2 CPU_CFG<14> ans e
36| 35
s CPU_VCCST_PWRGD R1800 1K 1 2 o s E—CPU_CFG<7> OBSDATA_B3 -~ 00 -~ OBSDATA_D3 CPU_CFG<15> oo -
LACE_NEAR=U0500.C61:2.54mm 5 1720w MF 20T 38| 00 37
XDP ss XDP_CPU_VCCST_PWRGD PWRGD/HOOKOQ - 4965 022 o= ITPCLK/HOQK4 NC
1 PM_PWRBTN_L 7R1802 0 1 - — XDP_CPU_PWRBTN_L HOOK1 - 425 o4l e ITPCLK#/HOOQKS NC
PLACE_NEAR=U5000.J3:2.54mm vCcC_oBS_2B 7 D rE vce_oBS_cD XDP
XDP s+ @um—CPU_PWR_DEBUG HOOK2 90 0145 gm RESET#/HOOK6 < XDP_CPURST L R1805 1K 1 2 PLT RESET L 1215 18
3170 PM_PCH_SYS PWROK R1804 0 2 ¢ XDP_SYS_PWROK HOOK3 - %9 a7 DBR#/HOOK7 XDP_DBRESET L e BEnct BN 05002267 : 2. 54mm
I\/\/\/ 5 TI/T6W MF-LF 402 il O O - -
59 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
65 56 40 25 19 gy SMBUS_PCH_DATA SDA PUNGELT Dyl N TDO XDP_PCH_TDO O e e e
69 56 40 25 15 10 [y SMBUS_PCH_CLK SCL - 54604122 TRSTn XDP_TRST L
6 61 16 12 @UM—XDP_PCH_TCK TCK1 - EL D LN TDT XDP_PCH_TDI OB 12 16 6 0
67 64 16 6 XDP_CPU_TCK — TCKO - 28 00 :; - zg: P r—— XDP_PCH_TMS T 12 16 64 6
O O —
1612 PCH_JTAGX R1835 0 2 ) e e ozor XDP XDP XDP XDP XDP CRITI§§J;
PLACE’ NEAR=J1800.58:28mm C1804: 'R1831 C1800: 64\ 63 1C1801 1C1806 01840
0.1UF —— (1K 0.1UF —— —— 0.1UF —— 0. 1UF m
ST ST 5193 \_J 0%, - 1%, DMN5LO6VK-7 5
gt 2] S fhee e | 51850847 | [ e : fifi-von Rl
2402 2
A BT Jw XDP_CPU_TDO 66 60 67
= J_ = PLACE_NEAR=J1800.51:28mm o < <
XDP_CPU_PRESENT_L - CRITICAL
XDP
01840 N
DMN5LO6VK-7 —o
SOT-563
=
2
o] R [a XDP_CPUPCH_TRST L ¢ 12 15 64 67
PLACE_NEAR=J1800.53:28mm - MAKE_BASE=TRUE ™ -
CRITICAT ¢_— XDP_CPUPCH_TRST_L 12 16 6 67
it — XDP_CPUPCH_TRST_L fom ¢ 1z 16 as o7
. 1842
PCH XDP Signals T U
SOT-563
These signals do not connect to XDP connector in this architecture, only accessible E
via Top-Side Probe. Nets are listed here to show XDP associations and to make clear P TA I l i_ n A[BT Ju XDP CPU TDI
what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. CpPU J G solatio PLACEJEAR:Jlsoo.ss:zs_-{mm - =z oo © o 7
. . 61 59 58 56 52 51 46 a5 32 17 _PPSV_S0 CRITICAL
PCH/XDP Signals Non-XDP Signals R S T I prsie
1+ 15¢gryXDP_MLB_RAMCFGO ) p %1842
XDP_USB_EXTA_OC_L wes ' E 1870 XDP_USB_EXTA_OC_L DMNSLOGVKST T
16 14 — 141 SOT-563
25 16 14 COUT} MAKE_BASE=TRUE _ — 1S=E c18451 ) 'R1845 E3
o o1 16 11 qmXDP_USB_EXTB_OC_L B XDP_USB_EXTB_OC_L am e e 0.19F Ve 330K A[ BT |w XDP_CPU_TMS oD < o o
XDP_USB_EXTC_OC_L - 16% 5 Ulg4s 11200 e E
11 (OO TDPT;ETP1873 XSR-CEHM 74LYCLGOTGE 56
w @D—XDE_USB_EXTD _OC_L > TP1874 5 37 17 ALL_SYS_ PWRGD 2|a R~ vla XDP_JTAG_CPU_ISOL_L « o BPELVOS_SUS
TP-P6 o )
22 16 15 U XDP_SDCONN_STATE_CHANGE_L — XDP_SDCONN_STATE_CHANGEwL. 15 16 35 =
MARE_BASE=TRUE  — NC x—L{Nc NCLS s NC R1 1KNO STUFF
181 XDP_MLB_RAMCFG1 1612 _PCH JTAGX 2 1
D = = EETP1876 GND ‘ = PLACE_NEAR=U0500.AE63:28mm 5% 1/20W MF 201
RAM =
D XDEMLD RANCEGS 52, TP1877 XDP_PCH_TDO R1890 51 - e 1
15 15Ty XDP_MLB_RAMCFG3 iy o e e A CR NEAR=U0500 - aB6 T 28mm ~ V VNV 55— T770m WF 20T
TP—PETP1878 XDP
— 51
2 10 1 15 [y XDP_JTAG_ISP_TCK - BRSEeTROE—= XDP_JTAG_ISP_TCK BT 15 16 10 5 = . XDEECHIDL R A s
1 XDP
12 o XDP_SSD_PCIE3 SEL L R1881 N AA—s—177ow——oT 4 61 16 2 _XDP_PCH_TMS R1892 51 2, ap1
.+ oo XDP_SSD_PCIE2_SEL_L R1882 1K iapp2 o ¢ NOTE: Must not short XDP pins together! AR NEARO0S00 - AeE 2 o sTuEE
1: uy—XDP_SSD_PCIE] SEL L R1883 1K D S o e o 1; XDP_PCH TCK uRlngG 51 » N
= N TZ28mm
12 XDP_SSD_PCIEO_SEL_L R1884 1K 1 2 SSD_PCIE_SEL L . B
<z NN —s5—T770w 20T am = © o cpupCH TRET R1 5, NO STUFF
64 45 16 15CTTY XDP_LPCPLUS_GPIO MAREBASE=TRUE—= XDP_LPCPLUS_GPIO CED) 15 16 45 6 frenrenze = PLACE_NEAR=V0500.A062:28mm vV VV 5% 1/20W MF 201
N XDP_PCH_GPIO17 _ =
- o TP1886 =
. XDP_PCH_GPIO76
@D B TP1887
25 15 16 1 XDP_JTAG_ISP_TDI — XDP_JTAG_ISP_TDI 15 16 16 2 p— ——
o e e D WAKE BASE=TRUE — — oD o e e 2 SYNC MASTER=J41 MDD SN TTETE B

Unused & MLB_RAMCFGx GPIOs have TPs.

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

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

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

NOTE :

SSD_PCIEx_SEL_L straps are connected via 1K to common net.

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

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

CPU/PCH Merged XDP
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System RTC Power Source & 32kHz / 25MHz Clock Generator

Chipset uses 24MHz crystal,

50 49 46 40 30 37

This looks a little ugly to support
new and old parts. With GreenCLK Rev
pin 5 must receive S5 power (Stuff R

GreenCLK 25MHz Power

2042

16 _PP3V3_ S5RS3RS0_SYSCLKGEN
Must be powered if any VDDIO is powered.

PP3V42_ G3H

7
s

36 35 3
5 84 63 61

Coin-Cell:
No Coin-Cell:

°_PP3V3_S5

C

61 62
15 13
18 17

VBAT (300-ohm & 10uF RC)
3.42V G3Hot (no RC)

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

3.42V G3Hot
3.3V S5
3.3V S5
No bypass necessary

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

165 64 6.
36 30 27 18 513 12 1
55 36 45 44 2 41 4o 3

2
1
5

7 18 17
5 4s a3

PCH Reset

§‘ PP3V3_S0

s

7 16
CAM XTAL Power 5 _PP1V2_CAM XTALPCIEVDD ~ o o
TBT XTAL Power 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 .9101; - Co .9101;‘ L L (1:51590 U1900 +V3.3A should be first -
VS 193 Z N 29%y SLG3NB148CY available ~3.3V power
X5R-CEEM X5R-CERM 238, TQEN to reduce VBAT draw.
CRITICAL
CKPLUS WATVE-PwrTorm2G 11 lvioE 25M A 32.768k[ 12 PCH_CLK32K RTCX1
= US_WALVE=PwrTerm nj_ 6 |vioE_25M_B
Cc1905 R1905 = 14 lvioE_25M _C 25m Al % 3 no
12PF 3 25M Bl 8 SYSCLK_CLK25M CAMERA 22 6o
2 || e SYSCLK_CLK25M X2 1 2 s SYSCLK_CLK25M X2 R o, 3|x2 25M_c| 15 SYSCLK_CLK25M_TBT 25 6
1! o NO STUFF - tlx PPVRTC_G3H o2 1 err
NPO—gzgs(é,ICEIE\%!é s %%-IQTCI)%AL 0901 1%}906 vour| 1 g ¢ For SB RTC Power
GND THRM
NCXZ 9= 25.000MHZ-12PF-20PPM 3720w =\ PaD 1C1910 s
C1l906 w ME Se] ~ | JoF
12PF SM-3.2X2.5MM 2201 N e ] %0§V
1]]2 e SYSCLK_CLK25M_X1 2 X5R)
H NOTE: 30 PPM or better required for RTC accuracy
= wpo-c00-CERM
0201 =4
1712 NC RTC CLK32K RTCX2 — NC RTC_CLK32K_RTCX2 12
PCH 24MHz Crystal MAKE BASESTRUE  NO TESTSTRUE — — —— ——— — — <
C1915
6 .8PF R1 g 15
1|2 PCH_CLK24M XTALOUT R 1 2 PCH_CLK24M_XTALOUT 12
/b 1pF CRITICAL L ow
2sd - Y1915 ue 'R1916
0201
0201 NCX D@XNC 24.000MHZ-20PPM-6PF %%4
NCX NC
3.20X2.50MM-SM1 1/20wW
Cl916 o uEy
6 .8PF 2
12 PCH_CLK24M _XTALIN =
1| e oD
+/-0.1PF
e 25V
- CoG
0201
PCH 24MHz Outputs
— LPC_CLK24M_SMC -
R12927 -_ MAKE_BASE=TRUE e
o 12 [y LPC_CLK24M_SMC_R 1ARA 2 LPC_CLK24M_SMC oD i e
PLACE_NEAR=U0500.AN15:5.1mm 4
1/520W
Prii! R1926
o 12 y—LPC_CLK24M _LPCPLUS R 17224 2 LPC_CLK24M_LPCPLUS D < o1 o
ACE_NEAR=] .AP :5. 1lmm 4
IPZOW
MF
201
LJ
N PCH PWROK Generation o pen purRox .
50 45 46 40 39 37 28 23 20 17 I~ oM PCH_PWROK oo 1 v
MARE_BASE=TRUE
74 65 64 62 61 BYPASS=U1950:5MM
wennnifff-BR3V3 SO 1C1950
1 100'151UF
51 R191%9< PR p— NO STUFF WF: Do we need this?
a3t ozot R1963* ‘R1960
Mi 0 0
OK 201 2 = 5% 5% _
5e 74LVC2G08GT 1/23;@ ;%ZOW CKPLUS_WAIVE=UNCONNECTED_PINS
8
1/20;1 NO STUFF o e ALL SYS PWRGD 1 SOT833 0201, 10201 8 74LVC2G08GT
[manng A
201, R10951 U19507__ PM_SO_PGOOD , Try S0T833 R1962
2 3
. 5%8%%591)5( 1 A 2 CPUVR_PGOOD_R 08 NO iguspfl 5[)195 SYS_PWROK_R 1 A > PM _PCH_SYS PWROK gmom 1116 47
e CPU_VR_READY 10/zzoulw a R 2ok 08 ﬁ{W
1/20W 4
-4 MF CKPLUS_WAIVE=UNCONNECTED_PINS
= 201Z
w37 2 Igy—SMC_DELAYED PWRGD

Memory VTT Enable Level-Shifter

13 37 64

PP1V5_

7 D SPI_DESCRIPTOR_OVERRIDE_L

PCH

Q1920
DMN5LO6VK-7 w

CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vih(min).
70 62 53 42 23 22 21 20 19 _PP1V2_ S3
4 PP3V3_SO0 §218918°13%5 17 1027 30 36 36
I e A T I
1
1 1 9 R1970
Co?lzlg— vee 330K TPS51916 I(leak) = +/- 1lua,
%; U1970 17200 Vih(min) = 1.8V
*SR-GE5T T4BUPLGOTGE 2201 33uW when driven-low
D CPU_MEMVTT_ PWR_EN_LSVDDQ 2|a ,Q\ Y| 4 MEMVTT PWR_EN ,, -,
I/ MAKE_BASE=TRUE
Nex_Live ne 5 5 e MEMVTT_PWR_EN gm, 1
oD
=
6159 5856 52 51 46 45 32 1 PP5V_SO0

ME Disable Strap

SPI_DESCRIPTOR_OVERRIDE LS5V

SOT-563 (Y
W_AUDIO HDA —I- z

SPI_DESCRIPTOR_OVERRIDE

«

AT Ja
T T

01920 2]
DMN5LO6VK-7

sor-s63 | K

—

e

KiF

S

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

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.

If high, ME is disabled.

VCCST (1.0

5V S0) PWRGD

12 69

—
PP
Wiy ,-ER3V3 S5 PP1VO05_S0 o ni s a6 2 se g s s s
- 59 62 64
1
Cc1930:1: CRITICAL 1;<01K931
0.108 —— U1930 33
185 5 74AUP1G09 Lrzow
X5R-CERM © $0T891
0201 veT 2201
59 37 17 16 _ALL_SYS_ PWRGD 2 n v 4 CPU VCCST PWRGD o e
50571 10 y—BM_SLP_S3 L 1s
Ne e GND
- B
—

p—
SYNC _MASTER=J41 MLB
[P TIT

=Tmc DATE=os ocsord A
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Platf R £ C £i GreenCLK 25MHz Power DDC Pull-Ups
a orm ese onnections NO STUFF 2.2k pull-ups are required by PCH
indi tive display interface.
Unbuffered R2040 to indicate activ isplay i
R2081 64 62 50 a1 40 26 33 15 15 _PP3V3_S3 AN 2 — PP3V3_S5RS3RS0_SYSCLKGEN 1 1 DP++ spec violation, should remove!
= 74 65 63 62 61
w032 3 oy PLT_RESET_L 1’\//5\%/\/2 LECPLUS_RESET L goymy sc e or 1750w PP3V3 SSRSIRSO SYSCLKGEN ., # % # i 4 £ HH1L PR3V3 S0
9 MIN LINE WIDTH=0.5 MM
1/20 0201 ==
i R2071 yEECK b 12 NO STUFF NO STUFF
201 NO STUFF MAKE_BASE=TRUE 1 1 1 1
0 R2020 R2021 R2022 R2023
IANAA 2 PCA9557D_RESET_L rom, 15 R2041 > 5K 20K 2 5% 20K
1750w 271817 18 38 5§ _PP3V3 SO 1 2 R2041/2 should be stuffed for 1;2ow 1 '2ow 1/'20521 ?§2ow
iy BB UBBHES 5. GreekCLK A or B depending on S2 rail MF ME MF ME D
0201 2 201, 2201 201, 2201
lMZDW
62 61 . . . 0201 R2042 should be stuffed for GreenCLK C 25 1 15 _DP_TBTSNKO_DDC_CLK |
# ¥ PP3V3_S0 Scrub for Layout Optimization 21515 DP_TBTSNKO_DDC_DATA |
R Buff 4 R2842 16 1, _DP_TBTSNK1_DDC_CLK
s DCIIR:;ZIEIAE 08 u ere st 29 26 16 11 16 15 13 12 o _PP3V3_S5 LAAA 2 1515 _DP_TBTSNK1 DDC_DATA
RULBBRYL - . A
1 SCC7OX'1FC G 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 ok, DP port is used. No DDC on this port, AUX-only.
1/20W NOTE: Only DDC_DATA is sensed by PCH, so
15 —
102071 3 150209(70 0561 R2888 DDC_CLK pull-ups are unstuffed.
1540 % on 4 LAANA 2 BKLT _PLT _RST L e s
$
T L - r2oge AU Thunderbolt Pull-up/downs
0201 0201 . . . _—
1’\/(\’/\/2 CAM PCIE RESET L N 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"
- PCH_TBT PCIE RESET L — PCH_TBT_PCIE_RES 15 10 27 10K
* ' (ID-HAKE BASE-TRUE = B 25 10 1/20%
MF
2012
MAKE_BASE
25 10 15¢gryTBT_GO2SX BIDIR —  TRUE TBT_GO2SX_BIDIR CED 15 10 s
Cactus Ridge PLUG_EVENT is active-high, always driven (pull-down)
25 19 15 @ TBT_CIO_ PLUG_EVENT — TRuE TBT_CIO_PLUG_EVENT ., RS
EEEREEITEE R c
BYPAS%H?Z%'?EEM A Required for unused second TBT port
P ’ 2 o—LBT_B_CIO SEL 1
COZOI%Q HE e DP_TBTPB_HPD RZPO%E
18 T TBT B CONFIG2_RC 5%
2 > o 1/28w
X5R‘8’2‘31§‘f 25 FIG1 BUF MF
NOSTUFF - TBT B LSRX 2012
£ CRITICAL
= 74LVC1G08
2 & _SOT891 R2016* 'R2017 R2018! 'R2019 ['R2014
59 97 5 29 10 13 (> PM_SLP_S4_ L 10K 10K 10K 10K 10K
U2030-~ p CAMERA_PWR_EN rmym, 51 5% 5% 5% 5% 5%
1 CAMERA PWR EN PCH 1 08 1/20W &/ZDW 1/20%\1 &/ZDW 1/20wW
[maing ne 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 ss DBGLED . . . LAAAZ 20 18 13 DP_TBTSNKO_DDC_CLK TRUE _— DP_TBTSNKO_DDC_CLK oo 15 16 2
PLACE SIDE=BOTTOM 5% MINmEcxmea 0135 5% 20 16 13¢gTyDP_TBTSNKO_DDC_DATA tRuE — DP_TBTSNKO_DDC_DATA D e
= 1/16W VOLTAGE=3. 3V 1/20W —
MF-LF MF MAKE_BASE
EL 0201 25 18 DP TBTSNK1 HPD — TRUE DP_TBTSNK1_HPD Yeu BERIES
DBGLED DBGLED DBGLED DBGLED DBGLED @m =DP_TBTSNK1 ML_C_P<3..0> — rggm  DP_TBTSNK1 ML _C P<3..0> pmy.n o
R2090 R2091 R2092 R20293 R20295 o> =DP_TBTSNK1 ML _C_N<3..0> TRUE DP_TBTSNK1 ML_C_N<3..0> mmm .z e
20K 20K 20K 0K 0K o 25 10 15 DP_TBTSNK1_AUXCH _C_P DP_TBTSNK1_AUXCH_C_P [
/208 /208 /208 /208 /208 o 23 18 13¢gryDP_TBTSNK1_AUXCH_C_N —  TRuE DP_TBTSNK1_ AUXCH C_N aD 5 v
201, 201, 201, 201, 201, s 1a DP_TBTSNK1_DDC_CLK TRUE DP_TBTSNK1_DDC_CLK 13 18 B
DBGLED_S5 DBGLED_S4 DBGLED_S3 DBGLED_S0I3 DBGLED_SO0 18 13, DP_TBTSNK1_ DDC_DATA — TRUE DP_TBTSNK1_ DDC_DATA 13 18
ingle-port TBT implementation does not require DDC Crossbar
PS5 - DSEE - DESEE - DESEE - DS P T e s e
D D D D D 5 — -
4 GREEN-56MCD-2MA-2 . 65V 4 GREEN-56MCD-2MA-2 . 65V X GREEN-56MCD-2MA-2 . 65V X GREEN-56MCD-2MA-2 . 65V 4 GREEN-56MCD-2MA-2 . 65V 25 18 15 (@I TAG_ISP_TDO TRUE  —. JTAG_ISP_TDO M) 15 10 25
“ LTQHIG-SM LTQHIG-SM s LTQHIG-SM 9 LTOHIG-SM s LTQHIG-SM 2510 16 15 (Ey—XDP_JTAG_ISP_TCK — XDP_JTAG_ISP_TCK OOD 13 16 1
= 3
*OBERTOREPESEONOM | DHVORERESEGITON | DERVSRRRESIOBE  |° EOEGSRERTSBOTTON  |¢ EERGTLRARESRORRM 1w« 1 O _XDP_JTAG_ISP TDI = XDP_JTAG_LSP_TDI g
DBGLED_S4_D DBGLED_S3 D DBGLED_S0I3_D DBGLED_SO0 D 25 18 15 (I JTAG_TBT_TMS — TRUE JTAG_TBT_ TMS QUD 15 10 25
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/TDI as these are provided on XDP page.
02090 |l 02090 2l 02091 |2ls 02091 ol
DMN5L06VK 7 DMN5L06VK 7 DMN5LO6VK-7 DMN5LO6VK-7
-56 Kh -56 Kh sor-s63 | K sor-s63 | Kh . .
H H H RAM Configuration Straps
Yot i
Araian . s[g s - 2 [a st s[e sty Pull-downs for chip-down RAM systems 1
16 1s XDP_MLB_RAMCFGO
S4 PWR EN - _ - = 16 15 XDP_MLB_RAMCFG1
59 58 28
59 37 36 29 18 13 PM_SLP_S4_L 16 15 XDP_MLB_RAMCFG2
7171 PM_SLP L 16 15
2 ’ M :LP :g 3 RAMCFG3:L | RAMCFG2:L | RAMCFG1:L | RAMCFGO:L
3713
D—Amie==t R2050'| R2051' R2052' R2053!
10K 10K 10K 10K
5% 5% 5% 5%
1/20W 1/20W 1/20W 1/20wW
MF MF MF MF
201, 201, 201, 201,
1 — — A
= SYNC _MASTER=J41 MLB SYNC DATE=02/15/2014
LPDDR3 Alias Support i P!!!rﬂo;ect Chipset Support
B TP_CPU_MEM _RESET L — TP CP MEM RESET L B
e CPU S = CEU_ 616 Apple Inc <SCH_NUM>| D
15 1 TP_MEM VDD_SEL_1V5_L TP MEM VDD SEL_1V5_L 1 PP .
0D = = — = = MAKE'BA§E'T B = = ®
70 21 20 19 13 _PPOV6_S3_MEM VREFDQ_A PPOVG s3 MEM VREFD% A 5202 70 <E4LABEL>
— E=0- NOTICE OF PROPRIETARY PROPERTY: T —
70 21 20 19 15 _PPOV6_S3_MEM VREFCA_A — PP0V6 S3 MEM VREFCA A 18 19 20 21 70 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
VAKE_BASE-TRUE  VOLTAGE=0-5Y THE BOSESSOR AGREES TO THE FOLLOWING: T —
70 23 22 19 18 —————Q——SEW—VW%E—PPOVG S3_MEM VREFDQ B MgKPEOXE S,I:? MEM VREFED_ - BV 18 19 22 23 70 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 20 OF 121
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Page Notes CPU-Based Marginin VRef Dividers s
P 1i ired by thi CPU_MEM_VREFDQ_A_ISOL
°"_’§§333l2293é§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
T —S o= M. 22 DDRVREF_ DA £ ini ion. 1
— —PPDDR_S3_MEMVREF CRITICAL R1202012<5 ay not be necessary due to C22x0 ngzs‘ C of margining option 1;22%2]_
- - - - o 02220 1 2 VREFMRGN_DQ_A_ EN_RC ~ BMN5T.06VK-7 1%
Signal aliases required by this page: DMN5L06VK-7 DDRVREF DAC 5% DDRVREF DAC © SOT-563 2o
- =I2C_VREFDACS_SCL S0T-563 = 1720w C2225: g R2223 2292 -
= B u R2201 ME ) PLACE_NEAR=02220. 6 : 3mm
- =I2C_VREFDACS_SDA 100K 20t 0.1UF o T8 7e 1 P PPOV6_S3 MEM VREFDO A 10 21 7o
- =I2C_PCA9557D_SCL ) o>—CPU_DIMMA VREFDO | e = NV T LV e OB
_ =I2C PCA9557D SDA = = 1/20m CERM-X5R 2 L Mo PLACE_NEAR=R2221.2:1lmm MIN_NECK_WIDTH=0.2 mm
= = 201, 0201 Q2225 pin 6: »E R2222*
BOM options provided by this page: L PLACE_NEAR=02220.6:2.54mm PLACE NEAR=02220.6:2mm 8.21195 D
- DDRVREF_DAC - Stuffs DAC margining circuit. £ - 102220 e 1/20W
CRITICAL L §5%%%uF 201,
N 02260 CPU_MEM VREFDQ B _ISOL T 1%,
o] | DMNSLO6VK-7 DDRVREF_DAC CRITICAL ? xghscoru R2220
e R2245 ooryeer onc | | up vssmno a e 257, | | |R22a1
» > CPU_DIMMB_VREFDQ o TRTa ) 2 VREFMRGN_DO_B_EN RC « 9 _ Y :
_ 5 DMN5LO6VK-7 1/20W 1/20W
L, F DDRVREF_DAC o DDRVREF DAC L | sor-ses e = e
. R2202! NF C2245: ¥ R2243 2291 ACE_NEAR=02260.6: 3mn
NOTE: CPU DAC output step sizes: 100K 20t 0.1UF o T8 7e AR 2 PPOV6_S3 MEM VREFDQ B 11 2 1o
DDR3 (1.5v) 7.70mv per step 1/200 6.3V 2 - /\/1\%/\/ PLACE_NEAR=R2241.2:1lmm ﬂ%gﬂ%ﬁgiﬁ%%géﬂgm_Q-—
DDR3L (1.35V) 6.99mV per step CRITICAL Zgl CERMEBR 02265 vin 6: 1/%ow _NEAR= R2-2‘421 NECKT] .
LPDDR3 (1.2V) ?.2?2mV per step - 2220 2 P : 201 g4z
5 DMN5L06VK-"7 L PLACE_NEAR=Q2260.6:2.54mm PLACE_NEAR=0Q2260. 6 : 2mm .
sores = ) 1C2240 2 -
—— 0.022UF 201,
» > CPU_DIMM_VREFCA o T8 7a CPU_MEM VREFCA_A_ISOL I oy,
] B M DDRVREF _DAC CRITICAL ? ¥ghicmru R2240
NOTE: CPU has single output for 22— DDRVREF DAC 559 R2261
VREFCA. Split into two R100?<5 Q2225_ wﬂ'_l/v\}\/_‘ 8 2K
signals for independent DAC 1 2 VREFMRGN _CA A _EN _RC , = DMN5LO6VK-7 150w igﬁ.zow
margining support. When CRITICAL DDRVREF_DAC Lo DDRVREF_DAC w“ SOT-563 e = ue
DAC margining VREFCA ensure 2260 R2215" i C2265 1 ¥ R212063 2°PLACE_NEAR=0Q2220.3:3mm
VREFMRGN_CPU_EN is low o] ] DMNSLO6VK-7 100K 0.1UF o T3 1 2 _PPOV6 S3 MEM VREFCA A 1027
to remove short due to CPU. 17200 CERMOXEY 2 - I_,,_I” e PLACE_NEAR=R2261.2:1mm MIN-NECK_WIDTH=0.2 mm
o TRTa 201, 0201 o R2262*
AC B d M - . ¥ I_u_I” = PLACE_NEAR=02220.3:2mm 8'21195{
DAC-Base argining 2260
—— 0.022UF 201, C
DAC sets voltage level, PCA9557 & FETs enable outputs CPU_MEM VREFCA B_TISOL T, 1oz,
and disables margining after platform reset. DDRVREF_DAC CRITICAL X5R-CERM R2260
OMIT R2285 DD;{;%ESF_DAC MEM VREFCA A R ,24.9, 11;22%81
s 32 1 10 s _[PP3V3_83 Rs%gRng . 1~Q%, vREFMRGN ca_B_EN_RC | o %MNsLOGVK_7 it 8
s B 2 PP3V3_S3 VREFMRGN_DAC DDRVREF_DAC Lo DDRVREF_DAC ] | sor-ses W= S
Noxz MIN-NECKWIDTH=0.3 mm R2207! e C2285: 2 R212083 2291 ACE_NEAR=02260.3:3mn
NORE VOLTAGE=S- 3V DhDRVREF DAC DDRVREF_DAC 100K 0.1UF o T3 1 2 EPOVE _S3 MEM VREFCA B 1. 2 1o
C2200: 1C2201 1/20W cERMOKEY 2 - I_,,_I” Ao PLACE_NEAR=R2281.2:1lmm MIN-NECK_WIDTH=0.2 mm
2.2UF 0.1UF 261 0201 L R2282"
629V 8% 2 201 §2K
CERM 2 2 CERM-XSR CRITICAL = PLACE_NEAR=02260. 3 : 2mm T
402-LE 0201 ¢| DDRVREF_DAC L (All 4 R's) - 1C2280 1/20W
o5 N DDRVREF_DAC L 0.022UF 201,
w0 23 19 3 14 (I¥)—SMBUS_PCH_CLK Slscr. U220 0 vourall VREFMRGN_DQ_A R2226 4.02K 1 oap 2 VREFMRGN DO A RDIV R22x6 pin 2: 1%, s
69 56 MSOP _ . 2 Y5R-CERM
1o 25 19 16 14 SMBUS_PCH_DATA spa ¥ vours|2 VREFMRGN_DQ_B R2246 4.02K 1 ,ar 2 VREFMRGN_DQO_B_RDIV PLACE_NEAR=02225.1:2.54mm 0201 R2280
8 D o 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) 10a; &  vournls VREFMRGN_MEMVREG I R2286 4.02K 1A 2 VREFMRGN_CA_B_RDIV PLACE_NEAR=02265.4:2.54mm lgt‘jw =
W
GND
3 NOTE: MEMVREG and SPARE share a
DAC output, cannot enable
both at the same time!
L PP3V3_S3 15 18 15 53 36 40 41 58 62 e
P CRITICAL
CRITICAL DDRVR(EEg—ZDC?g 1 DDRVREF_DAC B
DDRVREF_DAC N 0ur
C2202: ¢| PDRVREF_DAC Rzlzo%g 108 | U2204 DDRVREF_DAC
0-108 — vee 5 cERCESR 2 c2 MAX4253 R2214
cERMTRER 2 U2201 Vo N VREFMRGN_MEMVREG_BUF 38¢3%  DDRREG_FB
0201 PCA9557 2012 = 3
%N (op) PolE VREFMRGN_CPU_EN 3], o O 1/gon PLACENBARSRTA13.2:1mn
3la0 P17 VREFMRGN_DQ_A_EN 4 201
Addr=0x30(WR)/0x31(RD) ala1 P29 VREFMRGN_DQ_B_EN
5la2 p3f 10 VREFMRGN_CA_A_EN
paf 11 VREFMRGN_CA_B_EN =
ps| 12 VREFMRGN_MEMVREG_EN CRITICAL
65 56 40 25 19 16 14 SMBUS_PCH_CLK Hscr pe| 13 VREFMRGN_SPARE_EN DDRVREF_DAC DDRVREF_DAC
65 56 40 25 19 16 11¢FTy SMBUS_PCH_DATA 2lspa P7l s e R2213* —
100K
THRM RESET*(15 00 a2 B U2204
PAD GND 1/23‘{' VRUBK4253
RST* on ’‘platform reset’ so that system = ® 012 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 -
1/28;3
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG A
R A VT SYNC DATE-0271272013
DAC Channel: A B (¢} (¢} D
. = DDR3 VREF MARGINING
PCA9557D Pin: 1 2 3 4
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider < H m>1D
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) 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) ® <EALABEL>
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:
<BRANCH>
DAC range: 0.000V - 1.199V (0x00 - 0x5D)  0.000V - 1.354V (0x00 - 0x69) | 0.000V - 2.397V (0x00 - 0xBA)  0.000V - 2.694V (0x00 - 0xD1) ERBPRIE RN FROpERIY OF RrbLE Nc " NC
VRef current: +73uA - -73uA (- = sourced) +82uA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uA - -25uA (- = sourced) .z 5@&;!%&;32 3§cg2§y1;u CONFIDENCE 22 OF 121
DAC step size: 6.36mvV / step @ output 6.36mV / step @ output 4.28mvV / step @ output 3.53mV / step @ output I;I, igz ifciﬂEiEsiivEﬁms" IT IN WHOLE OR PART 19 OF 76
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LPDDR3 CHANNEL A (0-31)

PP1V8_S3

PP1V2_S3

Al0

U3

U4

us

U6

A8

ulo

PP1V2_S3

A9

D4

D5

D6

G5

H5

H6

H12

J5

J6

K5

K6

K12

L5

P4

P5

P6

U8

U9

F2

PP1V2_S3

G2

H3

L2

M2

All

U2300
LPDDR3-16GB
FBGA
70 63 24 MEM_A_CAA<0> R2 lcao (1 QF 2) poo| B2 =MEM_A_DQ<0> 6 6257 23 22 21 20
0 65 24 MEM_A_CAA<1> P2 |ea1 A po1| N9 —_MEM A DO<1> .
70 63 24 MEM A_CAA<2> N2 |ca2 Q po2| N10 =MEM_A_DO<2> .
70 63 24 MEM A CAA<3> N3 lcas g po3| N11 o—> =MEM_A_DQ<3> D
70 63 24 MEM A CAA<4> M3 |caa =] poa| M8 =MEM_A_DQ<4> o
70 65 20 Crmy— MEM_A_CAA<5> e F3 |eas g pos| M9 ¢==MEM _A_DO<5> oD -
70 63 24 7 MEM_A_CAA<6> E3 |cae Q po6| M10 =MEM_A_DQ<6> 63
70 63 24 MEM A CAA<7> E2 |ca7 é po7[ M1l =MEM_A_DQO<7> P
0 ez oy MEM_A_CAA<8> > D2 [-ag a pog| F11 =MEM_A_DQ<8> -
0 63 24 MEM_A_CAA<9> €2 leas M poo| F10 =MEM_A_DQ<9> o
F9 =MEM_A_DQ<10>
70 24 7 MEM A CKE<0> K3 |ckeo OMIT TABLE DQIOFB—“m@ 2 70 62 53 42 23 22 21 20 19 17
MEM_A_CKE<1> K4 |oxp1 — bol1l — &
B 2> e Ja— CRITICAL po12f ELL =MEM_A_DO<12> o
70 24 7 MEM A _CLK_P<0> J3 CK_T po13| E10 =MEM_ A DO<13> P
70 24 7 [T MEM A _CLK_N<0> > J2 CK_C po14| B2 =MEM_A_DOQ<14> 63
D9 =MEM A DQ<15>
70 24 21 7 MEM A _CS_L<0> L3dog0% DQ15] e = o
MEM A _CS _IL<1> L4 DQ16] =MEM_A_DOQ<16> o
*
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 63
0 6 20 7 rmy— MEM_A_ODT<0> > opT po23| RIL _MEM A DO<23> -
po2a| €11 =MEM_A_DQ<24> 63
MEM_A_Z0<0> B3 |500 po2s| €10 =MEM_A DQ<25> -
MEM_A_Z0<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? @=p—MEM_A_DO<30> D -
2012 po31| B8 @=p=MEM_A _DO<31> . 70 6253 42 23 22 23 20 13 17
5X§§ z z égév EZFT DQSO0_C] zii =MEM_A_DQOS_N<O0> P
— 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 o=p—MEM A_DOS_N<3> ~- ..
NCX s saso._ oL 210 MEM A DOS P<0> o .. e e 1
Nex—2L | pos1_t| 610 =MEM_A_DQS_P<1> o
NCX—22 | pos2_t| P10 =MEM_A_DQS_P<2> o
No % 12 pos3_t| P10 = =MEM A_DOS_P<3> ~mm .
U13
NCX—
c4
NCX——
Nc*_EL]NC
R3
NCX—
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 _
1C2300 |*C2301 |*C2302 |*C2303 |1C2304 |[+C2305 |[:+C2306 (*1C2307
0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 10UF 10UF
10% — -1 l0% -1 10% -1 10% -1 1l0% -1 20% 20%
16V 16V 10v 10v 10v 10v 25V 25V
2 XSR-CERM 2 X5R-CERM 2 XSR 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM
0201 0201 402 402 402 402 0603 0603
7o 62 53 42 23 22 21 20 19 17 _PP1V2_S3 ) ==
1C2320 (1C2321 |1C2322 |1C2323 |:1C2324
1UF —— 1UF —— 1UF —— 10UF 10UF
10% -1 1l0% — 10% T 20% 20%
10V 10V 10V 5V 25V
2 X5R 2 xs5R 2 X5R 2 X5R-CERM 2 X5R-CERM
402 402 402 3 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 o =
PLACEMENT TE :
1C2310 [1C2311 [1C2312 PLACEMENT_NO
1U: — 1UF 10UF
2 1% I, 1% T 3% 10uF caps are shared between DRAM.
535 5B $2R3CERM Distribute evenly.
6257 23 22 21 20 _PP1V8_S3 o -
1C2330 |*C2331 |*C2332 |*1C2333
1UF —— 1UF —— 10UF 10UF
10% T 10% — 20% 20%
10v 10v v 25V
2 X5R 2 xs5R 2 X5R-CERM 2 X5R-CERM
402 402 3 0603

C1l2

E8

El12

G12

H8

H9

H11

J9

J10

U2300
LPDDR3-16GB
FBGA
(2 OF 2)
9]
1
a
o
:
2
vDD1 <
N
Ll
N
P
:7]
a
53]
OMIT TABLE '°°
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

K8

K11

L12

N8

N12

R12

Ull

T12

E—
SYNC DATE=02/06/2014

p—
SYNC _MASTER=J41 MLB
[P T

LPDDR3 DRAM

Channel A (0-31)

<SCH_NUM> D
d} Apple Inc. =
S <E4LABEL

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 23 OF 121

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

IV ALL RIGHTS RESERVED 20 OF 76
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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 |oa0 (1 gF 2) Dpgo| B? =MEM_A_DQ<32> o 4257 23 22 11 20 _[PP1V8_S3 a3 (2 oF 2) B2
10 65 2 MEM_A_CAB<1> P2 |cay 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 (> MEM_A_CAB<3> e N3 |cas3 g po3| N1l =MEM_A_DOQ<35> - A6 i B4
1o 65 2 MEM_A_CAB<4> M3 |cag 3 poa| M8 =MEM_A_DOQ<36> - A10 g E5
w0 e n MEM_A_CAB<5> F3 leas g 05| M0 g =MEM A DO<37> . U3 | | vob1 % £5
o 65 20 0 MEM A CAB<6> E3 |cag b Q6| M10 =MEM_A_DQ<38> o u4 o J12
o e 2 MEM_A_CAB<7> B2 |oa7 P po7| M11 =MEM_A_DQ<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<41> 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
o MEM_A_CLK_P<1> 33 Jex 7 po13| E10 =MEM_A_DQ<45> - s RS
70 24 7 @M_A_C__—LKNQ‘—JZCIQC DQ14E9—“M® 3 D6 T2
ot ae MEM A CS L<0> L3 gon DO15! 2: =MEM_A_DQ<47> o 55 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 _DO<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 poz2| RLO =MEM_A_DOQ<54> - e =
063 2020 7 (y—MEM_A_ODT<0> g 9 lopr poz3| RLL _MEM A DO<55> . = vsscal o
poza| C11 =MEM_A_DO<56> D - o >
MEM A_ZQ<2> B3 [500 po2s| €10 =MEM_A_DOQ<57> - =2 o
MEM_A_70<3> B4 |501 p26| 2 =MEM_A_DOQ<58> - = T
poz27| €8 e—e_—VEM_A_DO<59> oD
R242(2121 pozs| BLL =MEM_A_DQ<60> - zg B6 [
o pozo| BLO =MEM_A_DO<61> - o B12
/20 po3o| _B? =MEM A DQ<62> o c6
oz D031[ B8 gy =MEM A DO<63> Smw 70254z 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 ss0_1| 110 _MEM A DOS P<d> . 7o 62 55 42 25 22 21 20 19 17 _PP1V2_S3 2l 1o
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> ~wmy e G12 M6
Nex 223 | e M2
c4 H9 Ne B
NCX—— P12
NoxE2 ]NC H11 v
R3 J9
NCX—— o T6
VDDQ T12
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2_ S3 o T12 =
Jic24oo 1C2401 |*C2402 ([1C2403 |1C2404 |rC2405 JiC2406 Nljz
0.1UF ——0.1UF —— 1uF —L 1ur —L 1ur L 1ur 10UF
—Ij 10y [, 18y T, 18 T, i8v T, i8v T, 1% —Ij 3%% R12
X5R-CERM X5R-CERM X5R X5R X5R X5R 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

L PDDR3 DRAM Channel A (32-63)

25723 22 21 20 _PP1V8 83 o = d} Apple Inc. <SCH_NUM>
1C2430 ([1C2431 (:1C2432 8 <E4LABEL
1UF — 1UF —— 10UF NOTICE OF PROPRIETARY PROPERTY: [ERENC o]
10V 10V 25v < >
ki i o B R TR TR SN IR RN S BRANCH
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 24 OF 121

II NOT TO REPRODUCE OR COPY IT
= III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 21 OF 76
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LPDDR3 CHANNEL B (0-31)

U2500 U2500
LPDDR3-16GB LPDDR3-16GB
FBGA FBGA
70 63 24 MEM B _CAA<0> R2 |ca0 (1 gF 2) poo| P2 =MEM B DQ<0> P 62 57 23 22 21 20 _PP1V8_ S3 A3 (2 OF 2) B2
— MEM_B_CAA<1> P2 |ca1 A po1| N9 =MEM_B_DQ<1> o a4 B BS
70 63 24 MEM_B_CAA<2> N2 |ca2 LIO po2| N10 =MEM_B_DQ<2> o A5 8 c5
70 63 20 MEM_B_CAA<3> N3 |cas g po3| N11 =MEM_B_DQ<3> - 26 1 E4
70 63 24 MEM_B_CAA<4> M3 lcag a Doal M8 =MEM_B_DQ<4> - A10 § E5
e mmy—MEM B _CAASS> g T3 leas 3 pos| M9 =MEM_B_DO<5> @ U3 | | vob1 % £5
0 63 24 7 MEM_B_CAA<6> E3 |cae Q pos| M10 =MEM_B_DO<6> o u4 N J12
0 63 24 MEM_B_CAA<7> E2 |ca7 g po7| ML1 =MEM_B_DQ<7> - us 8 K2
0 65 24 MEM_B_CAA<8> D2 |cag a pog| F11 =MEM_B_DQ<8> - u6 I L6
0 6 2 oy MEM_B_CAA<O> > 2 |cpo = poo| F10 @=p=MEM B_DO<9> & ulo a us
F9 @=9=MEM _B_DO<10> D N4
o MEM_B_CKE<0> <o-{CKEO  OMIT_TABLE 2212 F8 —MEM B_DO<11> ° 7o 62 53 42 22 22 21 20 19 17 _PPLV2_S3 28 OMIT TABLE “°%| [
MEM_B_CKE<1> K4 e I
7020 7 AR)—22t B 2 RDS27 gy [CKEL CRITICAL po12| B11 =MEM B DQO<12> . D2 CRITICAL R4
20 24 7 MEM _B_CLK_P<0> I3 ek T po13| E10 =MEM_B_DO<13> 3 D5 RS
70207 @y MEM_B_CLK_N<0> g 32 ek ¢ po1a| E? = =MEM B _DO<14> o, b6 2
D9 =MEM_B_DQ<15> T3
70 20 23 7 MEM_B_CS_L<0> L3 1sox oL = 5 I8 o =
MEM _B_CS_L<1> 7= A DQ16 =MEM_B_DO<16> o HS
02020 y—MEM _B_CS L<l> . 544 po17| T2 =g =VMEM B _DO<17> D - H6 25
L8 |pmo po1g| T10 =MEM_B_DO<18> 63 H12 H2
G8 |pm1 po19| T1L @=p =MEM B _DO<19> s 35 c3
P8 Ipm2 po20| B8 =MEM_B_DO<20> @ 76 53
e VDD2
L D8 |3 poz1| RO =MEM_B_DQ<21> o X5 Fa
R10 =MEM_B_DQ<22>
<0> J8 DQ22 63 K6 G3
063 2023 7 (y—MEM_B_ODT<0> g  J9 lopr po23| RIL —MEM_B_DQ<23> oD %12 vssca| [Ga
po24| €11 =MEM_B_DQ<24> o s 53
MEM_B_20<0> B3 |500 po2s| €10 =MEM_B_DQ<25> - o7 2
MEM_B_2z0Q<1> B4 [501 po26| €9 =MEM B_DQ<26> - =5 e
c8 =MEM_B_DQ<27>
N DQ27, & 76
stqug po28| BLL =MEM_B_DQ<28> - e B6
1% po29| B1O =MEM_B_DQ<29> - 55 B12
12 30| B2 —MEM_B_DQ<30> . Ce
2012 po31| B8 =MEM_B_DQ<31> o 70 62 53 42 23 22 21 20 19 17 _PP1V2_S3 F2 D12
G2 E6
630 5 Z égé" EEX—XA_H DOS0_c| zii =MEM_B_DQS_N<0> o 7] | voocn =
L 201 201 Bl DOs1_C| =MEM_B_DOS_N<1> 63 1.2 Fl2
- NC X pos2_c| P11 o—p =VMEM B _DOS_N<2> ~m; o rr3
1 NCeX—=H |y pos3_c| DLl e=p_—MEM B_DOS_N<3> ~-n .. 9
11
ng—m baso_| 110 _MEM B DOS P<0> . 7o 6z w3 4z 23 22 21 20 10 17 _PPLV2_S3 2Ll oo
ch U1 pos1_t| 610 =MEM_B_DQS_P<1> o =8 vssol | X10
NC U2 pos2_t| P10 =MEM_B_DOS_P<2> 63 E12 L9
NCx L2 pos3_| D10 = =MEM B_DOS_P<3> ~mm . FYE] M6
NC Ul3 H8 M12
ca 5 N6
NCX— — P12
NC)T]NC 79 R6
NCX%—— ) T6
< VDDQ T12
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2_ S3 o 12 =
N8
1C2500 1C2501 |*C2502 1C2503 1C2504 1 C2505 ([1C2506 N1z
0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF 10UF
10% — -1 10% -1 10% -1 10% -1 10% 2 R12
16V 16V 10V 10V 10V 10V 25V
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—
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 ] L
1C2520 1C2521 |1 C2522 1C2523
1UF —L 1uF —L1uF 1QUF
18V T, 1% T, 1% 8
2 X5R 2 xs5R 2 X5R 2 X5R-CERM
402 402 402
7o 62 5242 22 22 21 20 10 17 _PP1V2_S3 o
PLACEMENT TE :
1C2510 [2C2511 [1C2512 PLACEMENT_NO
10% — u}J!sF ZO(QUF
T . 10uF caps are shared between DRAM. p——— —
10V 10V 25V =, =
2 xex 2 g% 2 £3%_cunu Distribute evenly. SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
LPDDR3 DRAM Channel B (0-31)
¢ 5723 22 21 20 _PP1VS_S3 . = d} <scH_NuM> | D
= Apple Inc. =
1C2530 [1C2531 |1C2532 <) <E4LABEL
1UF —_— 1UF — 10UF NOTICE OF PROPRIETARY PROPERTY: | STRI oy
10v 10v 25v < >
ki i o B R TR TR SN IR RN S BRANCH
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 25 OF 121
II NOT TO REPRODUCE OR COPY IT
— III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 22 OF 76
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3-16GB
FBGA
70 63 24 MEM_B_CAB<0> R2 lcao (1 QF 2) poo| B2 =MEM_B_DO<32> 63 62 57 23 22 21 20
0 63 24 MEM_B_CAB<1> P2 |oa1 A po1| N9 =MEM_B_DQ<33> -
o 63 24 MEM_B_CAB<2> N2 [opo 0 po2| N10 =MEM_B_DQ<34> -
o 63 24 MEM_B_CAB<3> N3 |ca3 g po3| N11 =MEM_B_DQ<35> o
0 63 24 MEM_B_CAB<4> M3 |opg 3 poa| M8 =MEM_B_DQ<36> -
o 65 24 MEM_B_CAB<5> F3 |eas g pos| M9 ¢— =MEM B _DO<37> oD -
70 63 24 7 MEM_B_CAB<6> E3 |cae Q po6| M10 =MEM_B_DQ<38> &
o 63 24 MEM_B_CAB<7> E2 |oa7 < po7| M11 =MEM_B_DQ<39> o
o s 21 MEM_B_CAB<8> D2 |.ag B pos| F11 =MEM_B_DQ<40> .
70 63 20 Cory— MEM_B_CAB<9> > C2 lcas M ool F10 @=pMEM_B_DO<33> GD e
o 2 5 MEM_B_CKE<2> K3 |ckgo OMIT TABLE D020 E: =MEM_B_DQ<42> o 7o 62 53 42 2 22 21 20 19 17
r MEM B CKE<3> P P — po11 =MEM_B_DQ<43> o
D —— g ——————— CRITICAL po12| B11 =MEM B DQ<44> .
020 n MEM_B_CLK_P<1> I3 |ex T po13| E10 =MEM_B_DQ<45> o
70207 Iy MEM_B_CLK N<1> _g 32 |ex ¢ po14| E? =MEM_B_DQ<46> o
D9 =
o rene s MEM_B_CS_L<0> L3 csox ore[m e Desies .
v OD—MEM B CS I<1> .o  DiAcsix po17 T2 —MEM_B_DO<49> -
L8 lpmo DQIBL“M® 63
G8 [pm1 po1g| T11 =MEM_B_DQ<51> o
P8 |pm2 poz20| B8 =MEM B DO<52> o
= D8 |pM3 po21| B9 =MEM_B_DQ<53> -
R10 =
oo O MEM B_ODT<0> o 38 |on B T MBI B Dosess .
po24| €11 =MEM_B_DQ<56> o
MEM_B_Zz0<2> B3 1700 po2s| €10 =MEM_B_DQ<57> -
MEM_B_Zz0<3> B4 501 poz6| €0 =MEM_B_DQ<58> -
po27| C8 =MEM_B_DQ<59> o
R2600° Dgze—‘-————‘;@m —MEM_B_DO<60> o
243 poz2o| B1O e —MEM B DO<61> .,
/20 po3o| _B? =MEM B _DQ<62> o
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> DP_TBTSNKO_AUXCH_C_P e DP_TBTSNKO_AUXCH_P
o 0.1UF 108 16V 020 = z%{z 7 20 [IM TBT A D2R_P<0> G22 | pa 100 RX P S o PB CI02 Rx P| R22 NC TBT B D2RP<0> am -
. X5R-CERM - TBT_A_D2R_N<O0> E22 | pA_CI00_RX_N g g PB_cIo2_Rx_N| N22 NC_TBT B_D2RN<0> 6
o 13¢gry—DP_TBTSNKO_AUXCH_C_N C2829 :||: DP_TBTSNKO_AUXCH N ., = _CIO0_RX_| & & _CIOZ2_RX_| < 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 —
13 20 TBT A CONFIG2 RC G4 | PA_CONFIG2/CIO_0_LSOE PB_CONFIG2/CIO_2_LSOE| H5 TBT_B_CONFIG2 RC am e 28 27 25 _TBT_A_HV_EN
SNK1 AC Coupling - ;s _TBT_B_HV_EN
o e s DP_TBTSNK1 ML C P<0> C2830 DP TBTSNK1 ML P<0> ..., n A_R2D_C_P<1> L24 | pa_c101_TX_P/DP_SRC_2_P| [ PB_CTO3_TX P/DP_SRC_2 p| W24 NC_TBT B _R2D_CP<1> oo -
@——-———|1UF |—T—-—_1o% Tev—020 °e 7 A_R2D_C N<1> J24 | pa_CIO1_TX_N/DP_SRC_2_N PB_CIO3_TX_N/DP_SRC_2_ N| U24 NC_TBT B_R2D_ CN<1> oo - R2888* 1R2887
o1 DP_TBTSNK1_ML_C_N<0> C2831 2 e DB IBTSNKI_ML_N<0> .. - A_D2R_P<1> 122 | pa cro1 Rx_P g o pB_C103_Rx_P| W22 NC_TBT_B_D2RP<1> am - 10K 10K
0-1UF X5R-CERM 7 A_D2R_N<1> J22 | pa_c101_RX_N § § PB_cI03_RX_N| U22 NC_TBT B_D2RN<1> am s VI s
2012 2201
© ‘”@——————'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> ,, -
O.lUF k%ﬁ_cii‘ﬁ 020 " TBTPA_ML_C_P<1>  Al6 [pa ppspe 1 p ) »B ppsrc_1 p| 220 DP_TBTPB_ML_C_P<1> o> =
<1> B17 B21
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 DE_TBTPB_ML_C N<1> oD —— —— 4 A
C2803'%UF ;gﬁ_c}sg}z« 020 . TBTPA ML C P<3> 218 | pa ppsrc 3 p m pB_pPSRC_3_p| A22 DP TBTPB ML C P<3> o SYNC MASTER=J41 MLE SYNC DATE=02/06/201
o DB_TBTSNK1_ML_C_N<2> e DP_TBTSNK1_MIL,_N<2> TBTPA_MI,_C_N<3> B19 B23 _DP_TBTPB_MI,_C_N<3>
6 185 o oor| Moo 25 67 7 PA_DPSRC_3_N 8 PB_DPSRC_3_N| o Thunderbolt Host ( l of 2 )
DP_TBTPA_AUXCH_C_P F3 | pa_aux_p »B_aux_p| DL NC_DP_TBTPB_AUXCH_CP
DP_TBTSNK1_ML P<3> 2 K DP_TBTSNK1 ML _P<3> R €0 e e e Dl _AUX_ D
e = = - 108 1y 020T 7 7 26 DP_TBTPA_ AUXCH _C_N Fl | pa_avUX N pB_aux_N|_E2 NC_DP_TBTPB_AUXCH_CN 64 71 A le Inc. <SCH_NUM>] D
0.1UF X5 ED————— A e — e D> _131F5 AVACEN D
o s DP_TBTSNK1_ML_C_N<3> C2837 : : - DP TBTSNKI ML N<3> . 2 rxy—DP_TBTPA_HPD H1 | pa ppSRC_HPD pB_pPSRC_HPD| K3 DP_TBTPB_HPD ame <) <E4LABEL>
0.1UF . . T —
¥oR-CERM 28 27 TBT A _HV_EN G2 | Gp10_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYPO| ML TBT B_HV_EN o ?iTIifiMili‘oNpi?qfii:)Til::;NI;IZO_I‘iEERTY' <BRANCH>
M3 L2
¢ 1 13¢gry_DP_TBTSNK1 AUXCH C P C2838 .||: DP TBTSNK1_AUXCH P ., T Ao perEn N DAt oA B I 07T oD Ehe"S5SEokon’ AREES o ThE. Foribnine: e
0.10F | | [ ok, 020 w2 o TBT_A DP PWRDN _ F3 GpTo_12/PA_DP_PWRDN/BYP2  GPTO_13/PB_DP_PWRDN/BYP2 N oD = T TO MAINTAIN THIS DOCUMENT IN CONPIDENCE 28 OF 121
o 10 10 DP_TBTSNK1 _AUXCH C N C2839 :||: DP_TBTSNK1_AUXCH N ., . II NOT TO REPRODUCE OR COPY IT T ——
0.10F 105 16V 020 For unused port, pull CONFIG1l, CONFIG2, LSRX, HPD and CIO SEL low (10k). All other port signals can be NC. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
. X5R-CERM - IV ALL RIGHTS RESERVED 25 OF 76
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EDP numbers are from 12/22/2011 email from Haim Lustig (Intel) to Paul Baker (Apple)
Power consumption figures from CR DG v0.57, IBL doc #472455.

[ ] [ ]
RITICAL PP1V0O5_TBTCIO 27 62 64
61 62 22 PP1V0O5 TBTLC < < ??2?? mW (Single-Port)
22?2 mW (Singl P J10 OMIT TABLE K11 2700 mW (Dual-Port)
2272 gle Port) VCC1PO_ON VCC1PO
250 mW (Dual Port) J12 | yec1p0_ON Uu2800 vecipo | K15 EDP: 1100 mA
EDP: 1600 mA C2 1C29 1C29 914 | yee1po_ow CACTUSRIDGE4C  ycppg | L1O C29401 C2941:* 41 1C2905
1oy = 1,00 — 16 | vec1p0_on (SyﬁCZB%f; 2 veeipo |_L14 1.0UF — 1.0UF — = 1.0uF - — 10UF
cers 28y T 79 | vecreo_on veeipo [ M1 L I 58l 2 2§28 yon
0402 0201-1 K17 VCC1P0O_ON vCC1P0 M15 0201-1 0201-1 01-1 0402-1
T15 | ycc1pPo_oN vceipo | N10
U4 | ycc1po_oN vecipo | N14 :
V7 | vccipo_on vccipo | P11
C21 1 (1:209 1 W8 | yec1po_oN veeipo | P15
L L1, L R10
62 B %?%VU N 610 | vecipo_pE &) v
CERYo3 i 2 G12 | yccipo_pE e
Gl4 | vecipo_pE O VECLRO |
616 | vecipo_pE > VeeLRo | —
618 | yecipo_pE VECLRO | PP3V3_TBTLC 15 17 25 27 62 6
H19 | yee1po_pE veeiro ??? mW (Single-Port)
K19 | yec1po_pE 7 250 mW (Dual-Port)
M19 | ycc1po_PE veeses 7 50 mA
P19 | yce1po pE veeses
T1o - veeses |77 C29701 C2971: C29741
VCC1PO_PE 1 our - 1. 0ouF — L "1 oyr
V15 |vcc1po_pE veesps_cro | B18 62%% 7 62%% T - 62%% 77
V19 |yccipo_pE veesps_cro | N8 020308 2 020308 2 020308 2
W12 | yceipo_pE veesps_cro | R18
wWl4
VCC1PO_PE veesps pp | H11 i
cs veesps_pp | H13
VCC1P0_DPAUX H15
HY vCC3P3_DP
VCC1PO_DPAUX H17
vCC3P3_DP
AD1 | ygs vce3p3_ppaux | _H7
K13 | yog
X9 |vss
L12 |yss —PP3V3_S4 TBTAPWR :5 27 26 o2
L16 | yss veesps_poc | K7 EDP: 10 mA
L8 |vss
M13 | yss vssee | €22 C2990 1!
M7 | yss vsspg | _C24 1.008 —
M9 | yss vsspe | G4 Gkﬁg 2
V12 | ygs vsspE |_C6 020121
N16 | yss vsseE |_C8 a
N8 |yss vsspe | D21 -
P13 lyss vsseE | P23
P17 lyss vsseE | _E4
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 vsseE |_F?
Vo |vss ] vsspE | 620
vsspg | _H21
22 | ysspE vsseg | _H23
224 | ysspg vssee | _J18
AAL4 | yssPE vsspg | J20
AR20 | ysspE vsspg | K21
AR22 | ysspE vsseE | K23
ARS8 | y5spE vsspg | 020
ABL1 | ysspE vsspE | M21
AB17 | vsspE vsspg | M23
AB7 | ysspE 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 | ysspE vsseE | V21
AC8 | yssPE vsspg | V23
Bl | ysspE vsspg | Y11
B7 | vsspE vssp | Y13
C10 | ysspE vsspg | Y15
€12 | ysspE vsseE | Y17
Cl4 VSSPE VSSPE Y19 O —
T 71 SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
<1s VSSPE VSSPE 53 —
T veseE 1= Thunderbolt Host (2 of 2)

Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

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

I
I
III
v

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

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

<SCH_NUM>| D
<E4LABEL>
<BRANCH>
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8 7 6 ] ) 3 5 1
Page Notes ST8409DB:

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) Vgs(th): -1.4V CRITICAL
- =PP15V_TBT_ REG (15V Boost Output) ST8409DB Rds(on): 46mOhm @ 4.5V Vgs 1.3095 (g%‘l(‘)IgCLA__)L
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) 6als2 56 50 45 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 g PPVIN S4SW TBIBST FET 1YY Y Lz TBTBST BOOST a N[«
- “so T i : ’ b WIN LINE WIDTA=0.5 mm = .
- =PP3V3_S0_TBTPWRCTL Changes required [ T LINEWIBTRSD-S m D IMBO62D_SH WIN LINE WIDTH=0.5 mm DFL[gy)L Vout 15.1Vv
- =PP1VO05_TBT P1VOS5TBTFET (1.05V FET Input) for 2s. 120 Voltage not specified here, Cc3090 C309 11 SWITCH NODE=TRUE R30089 Max Current = 1.0A
- =PP1V05_TBT FET (1.05V FET Output) 1 - add property on another page. UF —— TBTBST SNS1 1 2 _
- : : : RIPRRL L1 c3080 ° 2 B oy 7 Freq = 300KHz
Signal aliases required by this page: 2 - 0 1 XSR-CERM 2 XSnggl;l; 2 = = .
- =TBT_CLKREQ_L 1/23;@ _: )Z(SX - R3091! | 0201
- =TBT_RESET L 201, X5 200K o~ ol|o|ofa|w TBTBST SNS2 XW3095
1% £ ol ajajo MIN LINE DTH=0.2 mm SM
BOM options provided by this page: TBTBST PWREN DIV L 1/200 = VIN ——r— MINZNECKZWIDTH=0.2 mm TBTBST_VSNS G 3L § PLACE NEAR=C3095.1:2 mm
(NONE) 281, MIN-NECKWIDTH=0:3 m B
R39580%1 <R1> 1prest EN_uvro 25 |gn/uvLo (SQI;T(‘)I;%L sns1| 6 R
5% 3
1/20W LT3957 SNS2 1 1C3097
ng{z M‘%‘E%J%ISETWLIDI\IE%CC 28 |rnTvee QFN (1:03U(%‘95 —— 10UF
T 20% T 20%
TBTBST_PWREN_L MIN_NECK_WIDTH=0.2 mm L 2 %3 coru 2 %2%_ceru
o TBTBST_VC 30 |ye 2 0603 0603
030 M%g‘NL]%g%‘%%B'i‘g 0:5 hm we| [29 ne Cc3096 : c3098:
DMN32D2LFB4 C3081 E C3092 E 1C3087 R3093* TBTBST RT 33 |pe _9<35 10UF —— 10UF ——
DFN1006H4-3 .2UF - 47PF 10K 20 208
109 0T 3%y 13 36 XSR-CERM 2 XS5R-CERM 2
XSR-CERM 2 XSR-CERM 2 2 NPQ-COG-CERM 1/20w 0603 0603
402 402 0201 ME TBTBST SS 32 |gs
FBx| 31 TBTBST_ FBX
SGND shorted to MIN LINE WIDTH=0.2 mm
28 29 34 |sync axDb insid x MIN_NECK_WIDTH=0.2 mm 9 3099
L ND inside package, 1 1 1 1
= 1 1 NO STUFF C3084 Cc309A C
R3092 1C3082 1Cc3093 R3094 1C3094 no XW necessary. . 83589 R3096 LloUF _ " 52001
73.2K 2.2UF 3300PF 0 .- 0.33UF SGND GND 1 To0pF ‘1 T, 3% ] BN
1720w 28% 1o% 1/20W T 8% — 5% 1/16w 2 X5R-CERM 2
ur 2 ¥X3R-CERM 2 X7R-CERM ngl‘l'z 2 CERM-XSR <3235 afafsi42lels 2 30, ”F;{;gz 060
2 402 <
<R2> _GND_TBTBST SGND Rb C3085:
. = 1
UVLO(falling) = 1.22 * (R1 + R2) / R2 %ggycxwma 0235 m 10%{% f— 0
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
027189398030 0 3 PP3V3_S0O oo
BHBBERERS PP3V3 TBTLC e 12 D}?N%§§6VK_7 .
'D‘ SOT-563 ?3309{8 8
'R3040 ~| crITICAL |'R3007 & % o
ot
%%OK VDD 1 K s "7 6|2 Max vgs: 10V 2201
% 40 - o U3000 5" TBTBST_SHDN_DIV
DMN32 B4 2201 SLG4AP016V 2201 ¢ TBTBST_SHDN_DIV ¢
e T phivil PP1VO5_TBTLC . 2 o: o =
1
R3087 o, 03088
1
2 TBT_EN_LC_PWR C301%8 _l 330K " DMNSL06VK-7
~ 108 7 1/20W ™| sor-se
XSR-CERM 2 i —
0201 2
TBT_PCIE_RESET L 2 i
1o 15 pry—BCH_TBT_PCIE RESET L DLY = 60 ms +/- 20% 1 s " g|s
Platform (PCIe) Reset = SMC_DELAYED PWRGD ¢y 17 37 as
TBT_CLKREQ_ ISOL L 25 2 =
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 -| crrIcAL
20t U3010 VDb Pull-up: R2810 PP3V3_S0 £25485 04 1 10 21 30 36 38
g2 6162 61 %9 3¢ 43 44 PP3V3 S0 TPS22924 PP3V3_TBTLC 15 17 25 26 27 62 68 2 lonnen rsErsl6 _ TBT PWR ON POC_RST L . N I I I e R R
RERERELG sl B | [ e = aa (95¢) U303 Ouwser-ptTBT_PWR_ON_POC_RST L R3030
= TPS3808 R
52 |)vin  vour([ 1 3010 TBTPOCRST CT 3 Jor ory (IO} 4 TBTPOCRST MR_L 03025 100K
CRITICAL v O DINSLOEYKT !
C2 -
C3010:) o o Part TPS22924C 1C3031  €3030: - z
et - T Toad Switeh 9,,00470F  0.10F —— TPS3808G25
X e oa wite - <
020)1(51 2 © yp 2 CERM xskfcégx 2 Vt = 2.33V +/- 2%
R(on) 18.5 mOhm Typ 0402 0201 Delay = 27.3ms Cc3025 1
@ 2.5v 25.8 mOhm Max 330PF ——
C3011: = L 18V
1.0UF —— X7R-CERM
20% -1
6.3V 2
X5R -
0201-1 —
R3016 =
1,\/(\’/\/2 TBT_EN_LC_RC1V05 " N .
n n h
1o 1.05V TBT "LC" Switch w428 2 17 go o pig 5 [PPIVO5_SO 1.05V TBT "CIO" Switch
i 27 26 25 17 15 _PP. TBTL
o U3015 64 62 27 26 25 17 15 _PP3V3 C 302(2)
514230 27 17,36 35 11,3 5 PP1VO5_S0 TPS22920 PP1VO5_TBTLC [ — 20! TP 22 2920 PP1VO05_TBTCIO 26 62 64
ELE R a2 csp AL Max Current = 4a (85C) R3900g a2 a1 Max Current = 4A (85C)
B2 B1 a B2 ] B1
VIN VOU'{ 1208 VIN vou'
£ ] £ U3015 241, = CRITICAL = U3020 SYNC MASTER=J41 MDD SYNC DATE=02/06/2014
CRITICAL SRR NGw —
Part TPS22920 Part TPS22920
c3015: D2 Jon TRT_FN_CTO PWR | 2l : TBT Power Support
GND Type Load Switch ©3020 Type Load Switch
1 =
a R(on) 6.1 mOhm Typ 03025 124 a R(on) 6.1 mOhm Typ Apple Inc. <SCH_NUM>ID
@ 1.05V |10.4 mOhm Max DMNSLOOVR-7 |4 208 @ 1.05V |10.4 mOhm Max
NO STUFF sor-ses — SR ] <E4LABEL>
C3016: = ) NOTICE OF PROPRIETARY PROPERTY: |[or i —
1. OUF f— 2[e Yt sty THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
5 3V :_ _T_ ;gg POSESSOR AGREES TO THE FOLLOWING: P
020528 25 13 @w I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 30 OF 121
= II NOT TO REPRODUCE OR COPY IT
P III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
= 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.
1o 171615 13 1 s _PP3V3_S5 . . 62 20 27 26 25 _PP3V3_S4_TBTAPWR
| BEAE I T Nominal Min Max
CRITICAL IV3P3 1100mA 1030mA 1200mA
Cc3287! C32801 103281 IHVSO 890mA  830mA  930mA (assumes 15V, 12W minimum) C3220
?&0ur Lt Sour — L 5 7Tur IHVS3 890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0. 1%F": ™|  SIGNAL MODEL=TBT MUX
20% 1 T % vV
v_SARY 2 XSR—CEgMgY 2 2 ig;{-cmm PP3V3 S4 TAPWR *SR-GEGY 2 o
cROLYSTANT %03 5351 piman WR 25 26 27 20 62 GND_VOID=TRUE CRITICAL
19 v3p3o0uT 18 N-NECKWIDT! 20 MM Both C’s) U3220
20 | )v3e3 VoLrAGE 3" 3% C32£77 T2 = CgTngsc%zllo
462 27 PP15V_TBT 12 PP3V3RHV_S4 TBTAPWR 7 2 TBT_A_D2R_N<1> r—————————{ HVQFN24-COMBS
o 18.9V Max 6 our([1a | MIN-RECEWIDTH=0 30 My . - TBT_A _D2R_P<1> 0.47U0F | &8k s » TBT_A_D2R_C_N<I1> 7 |re- 8 _Ewal 15 _TBT_A_CIO_SEL am-
) T 7)oy VOLTAGE=T5V ™ 2 O} C3276 1|2 . TBT A _D2R_C_P<1> 8 |rp+ Auxto BN 24 DP_AUXCH_ISOL_L am e
C32151 C32851 1C3286 [1C3211 0.470F | | 22820 2% pe_pp| 6 __TBT A_DP_PWRDN N
CRITICAL .1UF — - 10UF ——0_.1UF C3230 1|2 . DP_TBTPA_AUXCH_N 1 |aux- m
— — — AU
7U 18y 2 2 %%y 2 389 m DE_TBIPA_AUXCH C_N 0.10F | 333 58 DP TBTPA AUXCH P 2 |aux+ (IPU) AUXIO TBT A D2R1 AUXDD
v CD3211A0RGPR X5R-CERM CERM-X5R X5R 7 - - - | 23 TBT A D2R1 AUXDDC N z
XSR-GERM 2 oFN 6201 06402-1 402 ” DE_TBTPA AUXCH C P 32371 12 0201 (1pD) AUXTO+| 22 TBT_A_ D2R1_AUXDDC_P .. 5
16 [gnavy FauLTZ| 4 0.1UF SR-CERM 18 n@%DDCiDAT TBT: RX_1
5
5 5 10 (> S4_PWR_EN 5 |en 1SET v3p3 8 TBTAPWRSW_ISET V3P3 1o DP_TBTSNKO DDC CLK pDC_CLK
2 2 oy IBT_A_HV_EN 11 gy En ISET so| 10 TBTAPWRSW_ISET_SO0 : @um—TBT_A_CONFIG1_ BUF 16 |ca perour  ca per| 18 TBT_A_CONFIG1_RC 2
17 9 1 2
s s (—BM_SLP_S3_BUF 1 s0 ISET_S3 TBTAPWRSWTBIII?;‘,T P5135v S o DP TBTPA ML C P<l> C30232§UF I_W . DP TBTPA ML DP<l> -
H : . X5R N 10
GND THRY 129 see R3210' IR3211 1R3212 s DP_TBTPA_ ML_C_N<1> c3233 1|2 DP_TBTPA_ MIL_N<1> bp- emzos 19 DP A LSX ML P<1> e
Al afelofunl o P helow 22-6K 22.6K 36.5K 0.220F | 298 8537 TBT A LSTX 14 liorx (1py, DPMLO-22 DP_A_LSX ML _N<i1> o
1/20m 1920w 1920w = O ) (IPU) TBT: LSX_A R2P/P2R (P/N)
M 1\245‘1 1\245‘1 25 (OUT} TBT A LSRX LSRX (IPD) - =
2 2
< >
TBTAPWRSW_ISET SO0_R RV3P3 = un—DE_TBTPA_HPD 12 lappouT mept 17 TBT A HPD 2
. . G
TBT}gé;:;-S:\;l ITRB;;I:"IPISV Single-fault protection - ib TTPAD
356K 256K requires two R’s per HV o«
1&1% %/; ISET_Sx with CD3210.
JT ow Single R on ISET V3P3 OK. J_
<RHVS3> <RHVSO> ILIM = 40000 / RISET =
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION =
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3210,R3213 TBTHV:P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3211,R3214 TBTHV:P12V
e win nas CRLTICAL Thunderbolt Connector A
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3a
1 PP3V3RHV_S4 TBTAPWR F
0603 MIN-NECK-WIDTH=0:20 MM
C 3 2 0 0 1 VOLTAGE=T5V ‘DII;?NT%:FOENVIJ\I 1 7C
0.01UF 4 R'31220 1 WIDTH_O 20 M.M GND_VOID=TRUE
108 T TBTACONN 20 RC 1 2 VOLTAGEEHH 16V (0-18.9V) C32051t
X7R-CERM 2 -39 MM 4 0.01UF
0402 01 VOLTRCEETHY 30%
261 X5R-CERM 2
L 0.01UF 0501 GND_VOID=TRUE
GND_VOID=TRUE T i8% Both C s)
Both C's) 2 XTR-CERM . . ) . Cc32
c32 TBT Dir DP Dir DP Dir TBT Dir _ qpm A R2D P<0> o 22UF - TBT_A_R2D_C_P<0> 27
1 as TBT A D2R_P<0> l—”_m_ﬂn_l . TBT_A_D2R_C_P<0> o o J3200 = L 2 -, kSR 8201 TBT_A _R2D_C_N<0> .
BT A D2R N<Os 0.47UF | | &RRu K51 TBT A D2R G NeO> - ol - - » TBT_A_R2D_N<0> C3271 1|2 i @41
2 ) C3275 1|2 = - - MDP-J 1 TBT: TX_0 0.220F ! 1398 8337
T GND_VOID=TRUE GND_VOID=TRUE —
0.47UF | &ERu Y- A b TBT: RX 0
R3294 R3295 - H= GND_VOID=TRUE | GND_VOID=TRUE
1K 1R CRITICAL Mgg;gg%x;glg'rﬂ 0:20 M.M GND_VOID=TRUE 1- 3270 1 3271
Ly oo 514-0818 VORSEIEY (0-18.9v)  C3206 R327 R327
ME ME 2 1 .01UF 4
201 201 O HOT_PLUG_DETECT GND O %g% 1720w
2 2 4 3 v o, 7A
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE s OCONFIGL ML_LANEOP O 5 X5R-GLRM 2201
| O CONFIG2 ML_LANEON O
C3278 1 2 13 L 5enp GND O~ <
7 25 DP_TBTPA_ML_C_P<3> 0.220F | 208 §:37 2 DP_ TBTPA_ ML_P<3> St - 10 | oML _LANE3P vy panE1p O4-> - - DP_A LSX MIL_P<1> ., .,
e DP_TBTPA_ MIL_C_N<3> ©3279 1|2 .. DP_TBTPA_MIL_N<3> . S - 12 | OMI_LANE3N  mp ranElN O - - DP_A LSX_ML_N<1> ,, ,
14 - 8
0.22urF! 3% §337 TBT: Unused ToToeND aNp 15 TBT: LSX_R2P/P2R (P/N)
N N | O AUX_CHP MIL_LANE2P O -
R3279 R3278 18 | 5aux_cHN ML_LANE2N O 17
47 %Ié g JOK 20 ODP_PWR RETURN O 19
1/2191%\1 1%20W GND_VOID=TRUE
201, 2201 \ SHIELD PINS ) c32 Both C s)
L ko i~ fo o b 0 22UF 3vL_TBT A R2D C_P<1> 25 71
- - . TBT A _R2D_P<1> X L) 2R 0200 BT A _R2D_C_N<1> .
= - - . TBT A _R2D_N<1> o 220F N
71 2s _TBT_A D2R1_AUXDDC_P - = TBT: TX_1 GND_VOID=TRUE | GND_VOID=TRUE
7120 “TBT_A_D2R1_AUXDDC_N - R3272 R3273
470K
TBT: RX_1 ?%f
. _TBT_A_HPD ) 1)20m
2201
»» _TBT_A_CONFIGl_ RC 1c3202 DP Source must pull
2 TBT_A_CONFIG2_RC . 0.01UF down HPD input with q .
< 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 32041 |1c3205 [R3241 0301 ¢ ) 4 P g
15}%? 330PF —— —— 330PF 100K = Sink HPD range:
1/20W 1/2ow 183 77 18% i/20w - X
2%{2 2201 X7R-GERM 2 2 XJR-CERM 2»%1 High: 2.0 - 5.0V
. _ —— ——
Low: 0 0.8v SYNC MASTER=J41 MLB SYNC DATE=02/07/2013 ZX
4 Thunderbolt Connector A
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3.3V WLAN Switch

Part TPS22924C
Type Load Switch
R(on) 18.5 mOhm Typ
@ 2.5v 25.8 mOhm Max
Sense resistor on U3550
sensor page TPS22924 CPP3V3 S5 s e s
o PP3V3 WLAN g 5 5 5 o o - PP3V3_WLAN R a1 a2
e AU R TSRS T oo vn([e2
1C3521 v =33V v =33V CRITICAL
00'1UF Max Current = 2A (85C) oN|.C2 SMC_WIFT PWEN 29 37 39
2 a3V GND
51450335 §ERY-X5R g 1C3550
%Ré[gIOCfL BYPASS=J3501:5mm LY 5uw
— 0
SSD-K99 - 2 %%‘1’ )
FoRE-SuL AIRPORT .____]
1
e
° : WIFI_EVENT_L BT+ 0w =
[e; e es PCIE_AP R2D N C3531 :]}|: PCIE_AP_R2D C_N 0 e
o2 o [Toz Tev <3
S o= 0.1UF X5R-CERM 0201
O .= e es PCIE_AP_ R2D_P C3530 ¢ Iz PCIE_AP_R2D _C_P am e
o 10% 16V
o= - 0-1UF 17 %sr-cern 0201  peTp CLK100M_AP_N e
5 - PCIE_CLK100M AP_P 12 e 6
oTs - o
10 PCIE_AP_D2R_P
O - U 14 60 6
11 e PCIE_AP_D2R_N 1
g ) -p- U 14 64 69
— Supervisor & CLKREQ# Isolation
13
g 12 f Delay = 130 ms +/- 20%
o5 - PP3V3_S5 o ey e s 9 3 6
e b
17 PP3V3_S4 2 26
ot 5 33 36 38 39 58 62 6 APCLKRO: TSOL L 03540
K R3553'] |'R3554 s —— 0; IUF
o2 1C3532 5% 1% U354 2 éﬁé;,’j_}(SR
20 —— 0. 1UF 1/20W a20wW 0201
O —— 10 ur ue SLG4AP041V
21 0%y 201, 2201
o 2 CERM-XS5R TP krrICAL
L 0201 P3V3WLAN_VMON 2 |sEnsE
-+ BYPASS=J3501:1.5mm
R30558
4 4
¢ AP_RESET CONN_L 1 2 AP_RESET CONN R L AP RESET L .
5% @
1/20W
05601 SMC_WIFI_PWR_EN U,
«| AP _CLKREQ O L 7 AP _CLKREQ R L
H APCLKRQ: ISOL
1 PAD GND 1 Q
R3555 d R3556
100K 0
PCIe Wake Muxing dfaow - Jaom
,201 APCLKRQ:BIDIR |,%501
$ % pp3v3 S5 = R3557
DEE SEL | OUTPUT = 2 A0 aa AP_CLKREQ L (pr ..
5%
L PCIE WAKE L (BO) 1720w
1 1 — p—
530?{61 C03.51%9 . ° H AP_SOIX WAKE L (Bl) 0301
10% vce
> 613%
1/20W CERM-X5R 2 CRITICAL
2201 0201 U3560  sls AP _SOIX WAKE SEL m.. NOSTUFF
= NC7SB3157P6XG R3_"359
sc70 2 1
VBR-3 s0l3  PCIE WAKE L B 5 VYW
4AP_PCIE_WAKE_L 4|y pil1 AP SOIX WAKE L oD - 1720w
GND 0201
Jj
NOSTUFF
= R3560 BLUETOOTH
! 2 s 3 3 33 3 [PRP3V3_S4
5%
1/20W

0201

ss 6o USB_BT_ CONN_P

ss 6o USB_BT_CONN_N

SIGNAL_MODEL=BT_MUX

VDD T2 1%y NO_XNET_CONNECTION=TRUE
U35 2 CERM-XS5R 35
USB3740 o S
DEFN pp | 6 USB_BT_P Yas JUK DFN1006H4-3
CRITICAL - SYM_VER_2
10] o by 2| 7 USB_BT_N aD
o o pp_1l 2y nc e
1| 1 BT_WAKE
OExn3 o R3 5-1 2
sl 4 PM_SLP_S4 L ey s 27 5 15K
eND 1/20W
© SEL | OUTPUT 1‘2’%‘1
2
L BT _WAKE (1)
H USB_BT (2) =

36 37 39

p—
SYNC MASTER=J41 MLE

E—
SYNC DATE=02/06/2014

Wireless Connector
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PLACE_NEAR=J3700.1:3mm
CRITICAL

L37
FERR-26-OHM-6A

OOB Isolation

PP3V3_SO0SW_SSD

64 62 41 30

BYPASS=U3710:5 mm

CRITICAL
74LVC1G08 4
50T891

2 SMC_0O0B1_R2D_L .
‘6 a . PP3V3 SOSW_SSD_FLT a
e VR T TS T 230
VOLTAGE=3.3v o o s B0 G _PP3V3_S0 e
C3702 BRBBUBRELYG T
o b r R3710' R3700'
X XSR-CcERM 51450449 100K 100K = N¢
0 0201 CRITICAL 5% 1% -
PLACE_NEAR=L PLACE_NEAR=L3700.1:1mm J3700 1/2»04%\1 1/2»04%\1
= SSD-GS3 20tz 200 I §  ERa-80
Gnp_vorp F-RT-SM gnp vorp
1 o o 53 BYPASS=U3711:5 mm
1
215 ol52 «l SMC_OOB1_R2D_CONN_L C03'71%% 1
315 ol3l «l SMC_OOB1_D2R_CONN_L 18%
4 o X5R—g]251131\f 2
516 o2 SSD_PCIE _SEL L ooy 16 6 L CRITICAL
6 o o 49 SSD_DEVSLP am s e - 6 74LVC1G08
362027 10 17 13 §3 82 48 ¢ __PP3V3_S0 1o oft8 SMC_PWRFAIL _WARN L __ ~m 2 S0T891
B E AN S N reRT CONN L sl olY SSD PWR EN QI 15 20 50 59 o8 >
NC_SSD_MFG_RSVD 9 .
P 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 64 67
o 12 PCIE_SSD R2D C_P<3> 11 1 2 GND VOID=TRUR .« PCIE_SSD R2D P<3> | rupl? o o 12 606
0.1UF V X5R-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 4| .
0.1UF 16V XOR-CERM 0201, . PCIE_SSD_R2D_P<2> | [rrug1s [ § | 12 o o
& 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 o PCIE_SSD_R2D_N<1> | [rrugi8 [ ] -
o 1 [y PCIE_SSD_R2D_C_P<l> C3715 1|2 SNp vorp-TRUE o o e PCIE_SSD_R2D_P<1> | lrrueld [ (| .
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>| [rrus2l [ (| -
0.1UF 16V XSR-CERM 0201, . PCIE_SSD_R2D_P<0> | [mur22 |5 | 12 os o
12 gy BCLE_SSD_R2D_C_P<0> C3717 1||2 cNp voID=TRUE EEN D
0.1UF 10% 16V X5R-CERM 0201 s SSD CLKREQ CONN L 24 o
25 32
0 O
26 31 PCIE_CLK100M_SSD_N
0 O am e o
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 o232 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 ; S S ’
Supervisor & C Q# Isolatio =7 8 g o provided the device PHY supports it.
Delay = ~55ms 58
o O 63
PP3V3_SOSW_SSD 0 1 62 6 PP3V42_G3H 17332 37 % 40 46 05 30 3 l
CRITICAL 4 1C3740 =
R3Z401 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 o5 30 58 59 e
CLKRE
SSD O L mym:
'R3742
100K
17
1/20w
MF v
Z201

E—
SYNC DATE=04/00/2014

SSD Connector

p—
SYNC MASTER=J41 MLE
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PP1V8_CAM ;, 3,

L3902 NOSTUFF NOSTUFF
E
1.0UH-1.6A-55MOHM 1R3930 OPFYEF  |'R3934
72 32 33 PP1V35 CAM BYPASS=U3900.K13:2.54MM 1 2 P1V35_ CAM SRVLXD_ PHASE ; %§00K %§00K %§00K
MIN LINE WIDTHfO.GM.M 1008 1/20wW 1/20wW 1/20w
CODTAGRAL S 0 2 1C3921 1C3922 1C3923 1C3924 1 C3912 1 C3913 PLACE_NEAR=U3900.K13:4MM ME ME ME
L3906 1 0UF 0 1UF = 2201 2201 2201
22NH %% 1% % ?‘s % ?‘s 2“ RAMCFG2
S 8%y 2 &%y S 8% v 2 2 CAM RAMCFG2
—EPAY3 2 DOR SRk — 2 8361-1 |51 301-1 GE5y-xsR 2‘3’2‘ 21 _PPLVE_CAM CAM_RAMCFG1 a
MIN] NECK‘WIDTH 0.2MM 0402 I\ o B ) CAM_RAMCFGO an
U3900 VOLTAGE=1 35V 1C3900 I R3920 11130%21
BCM15700 g0'§1UF = .. .GND_CAM_PVSSD | g%%)OK ?%)2 > 1R3931 ';R3933 1R3935
o 3 2 GgRb-xse w20 e 20 330K 330K 330K
N7 s;n;;TiZAL 0201 3903 2201 2201 220w 29200 3720w
N8 a4 —OHM-1.4A
J‘ e ]MIPI}GND bl = e PP1V2_CAM_XTALPCIEVDD S a - - 3901
= 1 2
= OMIT_ TABLE (YYYL2 PPIV2 CAM XTALPCIEVDD ... I2C_CAM_SMBDBG_DAT L
~ DDR_VDDIO i: BV o o YRRy 3931 . 1.0UH-1.6A-55MOHM
Cc1l0 MIN NECK _WIDTH= 0. =
c7_|)pcIE_GND N4 VOLTAGE=0.675V 1C3927 s PP1V2, CAM 1Y lsi L2 P1V2_CAM_SRVLXC_PHASE .,
100
Doyt V¥ 1C3970 [1€3971 |1C3972 |1C3973 |1C3974 |1C3975 1c39%4 1c39%5 PLACE_NEAR=U3900.M13: 4MM
G14 DDR_VDDIO_CK| G5 2 CERM-X5R a 0.1UF 1000PF 0.1UF 1000PF . 1UF .
M12 | )PMU_AvSS 0201 L3904 8%y & 8%y S 185 S 8%y 5 8%y 2 2
DR _vREF_OLN2 220 ot 1 -4 IR o Nt e N B 7 el B il B e - B
5 GND_CAM_PVSS N13 o = 1 2 ¢ ¢ ¢ ¢ PLACE_NEAR=U3900.M13:2.54MM
cs E_VDD_FLT 0603 = .
P14 PCIE_VDD1P2 DI;IPNlYIZ CWAII";I ECI A% 13932 13933 BYPASS=U3900 F6:2,54MM BYPASS=U3900 FO:2.S4MM o , ., _GND_CAM PVSS
P15 | |SR_PVSSC MIN NECK WIDTH=0.2MM 1.0UF 10UF BYPASS=U03900.F9:2.54MM BV PRS- 03500 Lo 2. 54
Do VOLTAGE=1.2V 0 20%
R15 PCIE_PVDD1P2 —|: ésév —F SaRM-x5R
PP1V2 CAM PCIE PVDD_FLT 0201-1 0402-1
5, _GND_CAM_ PVSSD, K15 DDR_AVDD1P8| J1 MIN LINE WIDTH J_ U3900
L12 VOLTAGE=1.2V = BCM15700
L13 | |sr pvssp MIPI_AvVDD1P8| L7 FBGA
L14 = ) PP1V8 CAM . MIPI CLK P P7 [u1pr CP CLK SYM 1 OF 3 DEBUG 00| B11 TP_CAM_ TEST_MODEO
e s m R = R urer_cn N [ €14 TP CAM TEST MODEL
PLL_VDD1P8 ML NEGR WIRTH=0. 1 C3919 ok 090 8 |1 (53190%“6 1 (1:3091 (5319010 C3951 72 5 oy MIPI_CLK N MIPI_CM_CLK OMLT TABLE DEBUG_01] o ST MonE
0.1UF PF — DEBUG_02,
= R AMERA = : —
S orp_vpp3p3| D7 (SPP3V3_S3RSO0_C ) BYPASS=U3900.D7:2.54my 308, ; 12{’} S toky S 18 N N °§v o MIPI DATA P ®8 [urpr DRO DEBUG 03| AlS TP_CAM LV_JTAG_TCK
2 1C3938 ? GEBY-XSR |2 KjggCERM 6501 R 8261 CERM xR |51 ED— TpT paTa N ®8 u1pT_DMO DpEBUG 04 E11 TP_CAM_LV_JTAG_TDI
” 2 D ] -
B6 M4 1000PF . ¢ ¢ pEBUG_05|_E10_TP_CAM_LV_JTAG_TDO
D1 M15 18% BYPASS=U3900.J1:2.54MM _ _ BYPASS=U3900 17:2.54Ml P6 pEBUG_06| F11 TP_CAM LV_JTAG_TMS
SR_VDD_3P3C 2 v . & 12, T NC %—|MIPI_DP1 |
D5 [ N15 ——(4:.391} 8 §261CFR SS=04900 L e 2 AN | BYPRSS=UI000 D62 A 5 oot 0T ey pEBUG_07] F10_TP_CAM_LV_JTAG_TRSTN
E5 —: 205, DEBUG_08| Sy
G1 H14 xR = XW35M900 o » —RCLE_CAMERA R2D P 87 |pcrs_roPO pEBUG_09| G101
zj ?12 GND CAM PVSSC L 2 o 22 oy PCIE_CAMERA_R2D N A7 |pCIE_RDNO DEBUGJO%}NC
SR_VDD_3P3D MIN-NECK WIDTH=0: MM pEBUG_11{ Aoy
G8 Jid VOLTAGE=0V — 6 32 PCIE CLK100M CAMERA P B10 [pCIE_REFCLKP DEBUG_12| 10,1~
G9 J15 = T _ _ C N Al0 ¥ K
S (=PP3V3_S3RS0_CAMERA) o » (my—BCIE_CLK100M CAMERA C N PCIE_REFCLKN iizzij%}m
_14l Kionc
He | |VSSC M13 P1V2 CAM]_T[E]?Y\IE‘L)&% E’HASE 2 PLACE NEAR=U3900.M14:2.54MM o 32 @u—PCIE_CAMERA D2R_C_P A8 |pcTE TDPO DEBUG_15| L3 ne 32 1 PP1V8_CAM
H7 sr_vrxc_o([n1a 1 MIN_NECK WIDTH- 0 SMM 1C3926 6 32 PCIE_CAMERA_D2R_C_N B8 |pcTE_TDNO DEBUG_16| B0y q NOSTUFF
18 RUE 4.7UF 5. » PP1V8_CAM L e —— — - 1
1V35_CAM_SRVLXD PHASE R3936
H9 K13 P1V 9 1 K
SR_VLXD_O ( T TIN TINE WIDTH=0.GMM XW3901 NeYE2|PCIE_TESTP 0(%%
Js5 - - K14 MIN_NECK WIDTH=0 . 2MM SM NC XL |pcIE TESTN 1/2%1
5 : R3913'| R3914! GpIO 00| R12 CAM RAMCFGO s 201,
J7 vDD_1P35a F14 PP1V35_CAM ;5 D{I]IOI};I‘[%];];%K%V‘WIIDTH— PP3V3_S3RS0_CAMERA ,, ,, 1X 1K 0 2 CLK25M_CAM_CLKP A13 [xTar, P Gpro_oil P12 CAM RAMCFG1l .,
J8 = 1200 1200 o gy CLK25M_CAM_CLKN A12 |yrar N GpTO_02[ P11 CAM RAMCFG2
79 vDD_3p3a[ J11 241, 241, GpIO_03| P10 CAM GPIO3
K1 I2C_CAM_SMBDBG_CLK D15 |12¢c_CLK_DBG Gpro_o4f P9 TP_CAM PLL_BYPASS
5 _SMBDBG_CLK D15 |13¢_CIK_| _
K5 vDD1P2 O F15 PP1V2_CAM_XTALPCIEVDD 1 (53190%5 1 (133090%5 1 (53190%7 o TI2C CAM SCK R10|Toc_cTx_SENSOR cpTo_os| Nh3c NOSTUFF
X6 . =3 e < 5 _I2C_CAM_SMBDBG_DAT  C15 |12c DATA DBG Gpro_06| L0\ R3937"
Z vpD1P8_o| G15 PP1V8_CAM 2 x 2 CERU-XSR @D I2C_CAM_SDA R [12¢_DATA_SENSOR GpIO_ 07} M Nc 100K
1C3941 | 1/20w
K £ 2,,2UF PSS PS5 =0%%00% 5mm > > UBBASS=U3900: Smm BYPASS=U3900: 5mm NOSTUFF TP_CAM JTAG_TCK F13 |y7aG_TCK uarrcrs| D13 CAM UARTCTS o
Al4 E7 S &%y R3991 TP_CAM JTAG_TDI E12 |57aG_TDI uARTRTS| D14 TP_CAM UARTRTS 2
o r8 CERM = 0 TP_CAM_JTAG_TDO F12 |3TAG_TDO =
N1 9 1C3939 PR EL 1 2 TP_CAM_JTAG_TMS D12 |3rac_Tus uarTRxD| E13 CAM_UARTRXD » -
PS5 vDDC | | L6 pu— 1{%1“ BYPASS=U3900.F15:2.54MM 5% TP_CAM_JTAG_TRST L  Dillyrac TrST+ uarTTXD|_El4 TP_CAM UARTTXD
R1 L5 2 goR = 2 » PP1V8_CAM 0301 ,, _CAM_JTAG_SRST L C11]57aG_SRST*
R5 L8 402 - rEST out| J12 CAM_TEST_OUT 2n
= =2 e myiom R PYERSSTU3900-G15:2 S R3990 " CAMERA_CLKREQ L P13 pcrn crrrEQH rEST MopE| M10 CAM TEST MODE _ .,
MIN_NECK—WIDTH=0 - 2MM 100K e CAM PCIE RESET L R141pcTE RST*
B12 GE=1-2V oo CAM _FCIE _RESET L R4, = Cl13 CAM XTAL_FRE
J_ TAL_AVSS B15 VOLTAGE U3900 % ow CAM_PCIE_WAKE_L N121pcTE WARE® STRAP_XTAL_FREQ .
L VDDO18 [ = BCM15700 5201 STRAP_XTAL_sErf{ C12 CAM_XTAL_SEL .,
- R11 FBGA CAM_PWR_SEL G12 IppR_PWR_SEL
M1l PP1V2 CAM 72 52 qoumpMEM_CAM _A<0> L3 Ippr AD00 sw 2 oF 3 DDR_DQ00| €2 MEM_CAM_DQO<0> oD e CAM_DEBUG_RESET_ L E15|pgsprs
L3901:1 vSENSE C 3‘ 2 MEM_CAM A<1> M4 |ppr ap01 CRITICAL ppR_DQO1| E3 MEM CAM DO<1> 3272 NOSTUFF —RLI3SENSOR_WAKE*
L3902:1 vsense_p| K12 PP1V35 CAM ., 5 5 e s MEM_CAM_A<2> N3 |ppr apo2 OMIT TABLE DDR_DQo2| E4 MEM_CAM _DQ<2> 322 103990 1R3901 H12|sHuTDOWN *
. MEM_CAM_A<3> M3 |ppr ap03 DDR_DQ03| D3 MEM_CAM DO<3> D 2 72 ——0.1UF 100K PD = 1.35V
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SMC Reset "Button", Supervisor & AVREF Supply
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= = =  — 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 30 37 _SMC__PANEIL,_TSENSE — SMC_PANEL_TISENSE 37 39 a3
- - — MAKE_BASE=TRUE
w2 5 _SMC_1V2S3_ ISENSE — SMC_1vV2S3_ISENSE 2 e 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
42 390 37 _SMC__CPUDDR_ISENSE —_ SMC_CPUDDR_ISENSE 37 39 a2z
- . — 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{§C 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 - _— — - -

39 37 20 _SMC_WIFI PWR_EN — SMC_WIFI_PWR_EN 2937 29
MAKE_BASE=TRUE — = = =
2027 _TP_SM W PWR EN — TP SMC 5VSW PWR EN .
MARE_BASE=TRUE ~ - _— - - - -
R5230
, SMC PCH_SUSWARN_L 1 2 _PCH SUSWARN L s
*7 (ED—HAREBASE=TRUE /\/5\%/\/ oD
1/20W
0201
Top-Block Swap
R5231
PE3V3_S0 R R A B SN S SYSACK L AN\ 2—ECH_SUSACK L am
1/520W
MF
0201
R‘? 216
4 62 58 3 28 56 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 29 SMC_WIFI_PWR_EN R5295 10K . 2 | - SMC BMON COMP ALERT L L, 100
W MF
5%
1/20W
4o 220 27 _SMC_SENSOR_PWR_EN R5294 10K . 2 e R-?golo 0
o o my—FINSTACKSNS_ALERT L 1AAA 2 |
5%
1/20W
% R5214
100
« o CPUTHMSNS_ALERT L 1 2
pe——
NQSTYEE 1720w SYNC_ MASTER=JAL MLD SYNC DATE=02/06/2013
1% Bicomaion -
2933 36 38 39 58 62 64 250 5
« (g CPUBMONSNS_ALERT L 1AAA 2 | SMC Project sSu port
o <SCH_NUM>| D
e R‘rigolz Apple Inc. =
« (o TBTMLBSNS_ALERT L LANA 2 SMC_SENSOR_ALERT L gmm 57 3 )
e s SMC_PME_S4_WAKE L = 1/52%0“‘7 NOTICE OF PROPRIETARY PROPERTY <E4LABEL>
3 OD—=2= = s
7 36 23 (O SMC_PME_S4_WAKE_L =] SMC_PME_S4 WAKE_L 2 26 27 :
R - MARE_BASE=TRU T 261 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE I .
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 52 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 39 OF 76
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LYNX POINT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
36 30 27 18 17 15 13 13 i1 ¢ BR3V3 S0 59 50 43 46 38 37 36 35 30 17 BR3V42 G3H
BRUVUABHEH G BaBY
Pullups are on eDP
R5300* 'R5301 connector page and R5380" R5381
LYNX POINT LP LCD BACKLIGHT sMc Internal DP sMc Battery Charger
1K 1K gated by EDP_PANEL_PWR 2.0K 2.0K Y g
5% 5% - - J8300 5% 5%
V0500 1/20W 1/20w U7701 V5000 (See Table) V5000 1/20W 1/20w ISL6259 - U7100
: ee al e MF MF
(MASTER) 201, 2201 (Write: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 2201 (Write: 0x12 Read: 0x13)
25 19 16 14 SMBUS PCH CLK — SMBUS_PCH_CLK $% 16 19 73 60 40 37 SMBUS SMC 0 SO SCL — SMBUS_SMC_0_S0_SCL 37 40 60 50 48 40 37 SMBUS SMC 5 G3 SCL ——  SMBUS SMC 5 G3 SCL 37 40 48
69 56 40 ks pass~TRUE — 25 40 56 MAKE_BASE=TRUE. — 73 REIE Rrrrgep———— — 50 63 73 D
25 19 16 14 SMBUS PCH DATA — SMBUS_PCH_DATA 3 16 19 73 60 40 37 SMBUS SMC 0 SO _SDA — SMBUS_SMC_0_SO_SDA 37 40 60 50 48 40 37 SMBUS SMC 5 G3 SDA —— _SMBUS SMC 5 G3 SDA 37 40 48
69 56 40 yaxs pasEeTRUE — 25 40 56 MAKE_BASE=TRUE — 73 73 64 uage_pass~TRUE — 50 64 73
1 L ) L ) L
VRef DACS Battery
u2200 J6950
Battery
Write: 0x98 Read: 0x99 See Tabl.
(« e ea ) TBT (See Table)
. Battery Manager - (Write: 0x16 Read: 0x17)
19 16 §7 suBus pcn crx — —  swmus smc s 63 scr 37 40 18
B = 02800 = B
19 36 §3 suus vcu para — (Nrite: OXFE Read: OXFF) =—Suussue s e s R
)  sunus e o 20 L
= FER IR
SMBUS _PCH_DATA_ LH
—=—smus e FER IR e
Margin Control L
v2201 SMC "3" SMBus SO0 Connections
(Write: 0x30 Read: 0x31)
* = i i
15 16 §3 swpus ecn cix (* = Multiple options) e s0 2719 18 S5 94 2 61 4 peovs so
B BRVBUBHENEG
19 16 $4 SMBUS PCH DATA 743 Ja1 Trackpad
56 40 25 = Internal DP s o s - o
amsung LGD amsung LGD AU 1 1 J4800
1
Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N Y * Y * sMC R523 90% 350191 (Write: 0x90 Read: 0x91)
Parade T-con - (0x10-0x1F or 0x30-0x3F) v N * N * 5% 5%
us000 17200
DVR - (Write: Ox4E Read: 0x4F) Y Y Y Y N F SMBUS_SMC_3_SCL 36 37 40
(MASTER) 201, 2201 | 44 64 73
— SMBUS SMC_3 SDA 36 37 40
44 40 37 3¢ SMBUS sMc 3 scr | = waAN
73 84 uaxe_pass~TRoE
XDP Connectors SMBUS SMC 3 SDA L C
. 41 40 37
SMC "2" SMBus S3 Connections R By
J1800
1
(MASTER) TBT & MLBBOT, TBD Temp
64 62 58 41 36 33 19 18 15 ER3V3 3
25 19 16 14 SMBUS PCH CLK —_ EMC1414: U5810
BRI
(Write: 0x98 Read: 0x99)
25 19 16 14 SMBUS PCH DATA —
R =
1 1 . —_— SMBUS SMC 3 SCL
| sMC R53 712 1§1<53 71 LIO Finstack Temp — A
5% 5% J9500 —_— SMBUS SMC 3 SDA 36 37|40 aa
Us5000 1/20w 1/20w . —_— 64 73
HF HE (Write: 0x92 Read 0x93)
(MASTER) 201, 2201 L
65 61 49 37 SMBUS smc 2 s3 scr — SMBUS SMC 2 S3 SCL 37 10 61
73 " uaKe_pASE=TRUE = 85 73
65 61 40 37 SMBUS SMC 2 DA — SMBUS _SMC 2 S3 SDA 37 40 61
73 uaKe_pAsE~TRUE — 65 73 —_—
1 L
LYNX POINT LP SO "SMLink 0" Connections B
7465 €4 62 61 npaus so .
BR/EUBBHB 5% SMC SO SMBus Connections
R5310'| ['R5311 262027 19 1§38 £ 61 4 pe3va so
LYNX POINT LP BRVBUBHENG
8.2K 8.2K
5% 5%
uU0500 1/20w 1/20w
(unsTER) 261 o1 R5360* ‘R5361
2 2
SMC CPU Temp, Inlet, DDR, BMON THR
2.0K 2.0K e
69 14 SML PCH 0 CLK 5%
MAKE_BASE=TRUE U5000 1/20w 1/20w EMC1704-02: U5800
MF MF
69 14 SML PCH 0 DATA (MASTER) 2012 2201 (Write: 0x98 Read: 0x99)
HAKE_SASETRE
J 40 37 32 14 SMBUS SMC 1 S0 scL ——  sMBUS sMc 1 S0 scL 14 32 37 40 43 4464
69 64 44 43 xp BASE=TRUE _— 69 73
40 37 32 13 SMBUS SMC 1 SO SDA o ——  smBUS suc 1 S0 spa 14 32 37 40 43 4d|64
69 64 33 43 yaxe paseeTRUE — 69 73
) L
LYNX POINT LP SO "SMLink 1" Connections
Chipset current
PAC1921: US620
(Write: 0x30 Read: 0x31)
—  susus smc 1 so scr frRt i
= i3
LYNX POINT LP — SMBUS SMC 1 S0 SDA 22 §§ %i
uU0500 A
p— —
(Write: 0x88 Read: 0x89) SYNC MASTER=J41 MLB SYNC DATE=02/06/2014
——————
72§ smBUS smMc 1 so scn —_— 2
wull¥ = aLsS SMBus Connections
40 37 37 ]3 SMBUS smc 1 S0 spa —_
sany = J4002
Write: 0x72 Read 0x73 <SCH_ NUM>| D
) { ) Apple Inc. -
SMBUS_SMC_1 SO_SCL TR <) <E4LABEL>
PRt
SMLink 1 is slave port to NOTICE OF PROPRIETARY PROPERTY:
b — SMBUS SMC 1 SO _SDA Rt
— 40 a3 a4 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
access PCH PROPRIETARY PROPERTY OF APPLE INC.
L THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 53 OF 121
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 4 0 OF 7 6
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ICOR : COMPUTING High Side Current Sense
op corsent s12n IM3C :DDR 1V2 Current Sense (LPDDR + CPUDDR)
urrent :
MAX VAiff : 24 mv weanny 8 2’% zi §; PP3V3_S0 EDP Current : 7.57A
GAIN : 100% MAX VAiff :  15.14 mv_ 42 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 PU_HS I :YE =
= ——o.10F CFU_HS_ISNS:YES DRAM_ISNS:YES o 1 C5460
% ¢ PPBUS_S5_HS_COMPUTING_ISNS U5450 2 8 - “E2: - == o.1vr DRAM_ISNS:YES
CRITICAL INAZ214 0201 R5455 U5460 2 830 ken PLACE_NEAR=U5000.A5:11mm
R5450? slmn- ~sci0” our |6 . TSNS _HS COMPUTING IOUT 1ANAZ oSMC_HS_COMPUTING ISENSE gy, v s INA210 0201 R5465
0.00% CRITICAL ]/20 PLACE_NEAR=U5000.E2:11lmm 74 53 ISNS_1V2 S3 N 5|IN- sc70  ourt |6 ISNS_1V2 TIOUT 1/\'/\/\/2 SMC_1V2S3 TISENSE oD 37 30
w OD—=258 e 2=
P N oovsy rerll ¢ R5451°? jr 1 C5455 CPU_HS_ISNS:YES CRITICAL e PLACE_NEAR=U5000.A5:11lmm D
aen: 10750002 { ) 20K —— 0;22uF 7453 ISNS_1V2_S3_P O = R5461" e 1 C5465 DRAM_ISNS:YES
sc 5o PPBUS G3H ) GND 1/25;1 PLACEMENT_NOTES : 2 &3 ( ) 20K 9,22UF
-
2% E% g o 201, N N 0201 GND 1/20W PLACEMENT_NOTES : 2 faaY
Place close to SMC GND_SMC_AVSS 47 3 a1 42 45 o P e — o301
J_ (For R and C) Place clozecto SMC GND_SMC_AVSS ; 55 a1 a2 45
(For R an )
IOOR : OTHER High Side Current Sense =
EDP Current :10.75A =
MAX Vdiff : 53.75 mv
GAIN : 50X - 1
e s PP3V3_SASW_SNS IAPC :AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_ISNS:YES EDP Current : 1.00A
OTHER_HS_ISNS:YES o 1C5430 MAX VAiff : 25 mv _—
0.1UF . .
g T i IR A 100X e 4 _PR3V3 S4SW SNS
° - Ad:1imm
gl\?z:lz%g Eor R " R5433
4.53K PLACE_NEAR=R5470 : 5mm AIRPORT_ISNS:YES
5 |- 0 6 HS_OTHER IQUT 1 2 SMC_QTHER HI_ISENSE - —
B CRSIC;ICATT - = A% o oD > > ATRPORT ISNS:YES o 105470
IN+ REF| L R5432% e FLACE_NEAR=US000.A4:1lmn PP3V3 WLAN + _— OD‘IUF PLACE_NEAR=U5000.C1:11mm
0612 5nSEN (50V/v) P 201 15433 e U5470 2 &3 en AIRPORT_ ISNS:YES
a 2 0.22UF 0201 R5475
GND 17208 203 CRITICAL,, INA214 S aax
o> BRBUS_G3H . oF 2§ OTHER HS_ISNS:YES R5470 5lin- T sC70 our |6 ISNS_PSYWLAN IOUT 1ARA2 SMC_WLAN_ISENSE o >
201, PLACEMENT_NOTES : - = 0.025 :
i &¥b sMc avss 3 CRITICAL e AIRPORT_ ISNS:YES
Place close to SMC - - e NG oovsvy REF 1 R5471* 14 1 C5475
£ (For R and C) 0612 ( ) 20K —— 95;22UF pLACE NEAR=U5000.C1:1lmm
= 10450024 GND 5% &.3v
/20w PLACEMENT_NOTES : 2 zim
IROC : 3.3V SO0 FET Current Sense 2 o ] s — 6301 C
ace crose ®o GND_SMC_AVSS 37 35 41 4z 5
EDP Current :1.02A (For R and C)
MAX Vdiff : 3.06 mv
GAIN : 1000% 62 58 43 a2 a1 _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
2|4 INA212 4.53K MAX VAiff : 15 mv
0612-SHORT 2 ISNS_P3V3_SO N 5|y sc70 T |6 ISNS_P3y3_SO0_IOUT 1 2 o4 SMC_P3V3S0_ISENSE 37 3
ou AN\ oD 200
AT B X
zfl CRITICAL o 3V350_ ISNS:YES CRIN
ISNS_P3V3_SO0_ P 4 1 1 1 - .B1:
Rg4 8 74 IN+ (1000v/v) REF R5 4240% ;4;) 3524232 PLACE_NEAR=U5000.B1:11lmm 62 55 ¢3 42«1 _BP. 45w
OMIT GND 1/285‘} §°§v PLACE_NEAR=R5480 : 5mm SSD__ ISNS YES
K
. PP3V3 S0 _FET R ~ nglz PLACEMENT_NOTES : 561 SSD_ISNS:YES = (0:5
y Place close to SMC GND smc AvSS 1 s ez 0 weoso PP3V3 SOSW SSD g * T 1% FLACEHERRZ05000- €2+ 1 tmn
For R and C) U5480 2 caamoxse SSDSNSYES
J_ ¢ CRITICAL INA210 1315;13(5
= R5480 13, ISNS_SSD_N 5 |1n- sc70 our |6 ISNS_P5YSSD_IOUT LARA 2 SMC_SSD_ISENSE oD -
Is2C : 3.3V Camera Current Sense 0.003 CRITICAL e SSD_ISNS:YES
Iy 5 ISNS_SSD_P S ooy REEEE R5481! e 1 C5485
EDP Cufrent : 0.82A 0612 = (200v/v) 20K p— (250 22UF  pracE_NEAR=U5000.C2:11mm
MAX VAiff :  16.36 mv OMIT TABLE GND 1258 PLACEMENT_NOTES : S eoav
GAIN : 200x —_ MF _— XSR
PP3V3_S4SW_SNS so PP3V3_SOSW_SSD_FET R o 201, Place close to sMC 0201
62 55 43 a2 a1 (For R and C) GND_SMC_AVSS 47 55 a1 42 43
" A -
i . CCSAD44218NS :YES B
PLACE_NEAR=R8061:5;
i CAM-TENS: YEE" = =
. + T 8% PLACE_NEAR=U5000.B2:11mm
i U5420 ? ghu-xsr CAlM _LSNS:YES IBLC : LCD Backlight Driver Input Current Sense
- 2| 4 R
-3V DGlZ—SHORT 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%
ISNS CAMERA P 4 1 1 1
OMIT 1f3 N Doovsvy FEF R5424 B3 C5425 w504 12 PP3V3_SASW_SNS
20K 05.22UF  PLACE_NEAR=US5000.B2:11mm
5%
PP3V3 S3RS0_CAMERA R . o GhD /200 PLACEMENT_NOTES : 2 PLACE_NEAR=R5490 : 5mm LCDBKLT ISNS:YES
MIN_LINE_WIDTH=0.5 MM VOLTAGE=3.3V i ~ 2012 - __ 0201 LCDB}(LT IS S’YES 1 C5490 - *
MIN NECK WIDTH=0.2 MM R5421 Place close to SMC GND_SMC_AVSS 5, »5 01 2 o5 vo s PPVIN SOSW_LCDBKLT '_ISNS: s
(For R and C) —— 0.1UF PLACE_NEAR=U5000.B6: 11mm
0 s 2 PPVIN_SOSW_LCDBKLT — + = 108 =
PP3V3 SO0 LAANAZ MIN LINE WIDTH=0.4 MM — 2 Sy sk LCDBKLT_ ISNS:YES
N B R U5490 Sgor R5495 et
= 5 INA211
&é%g“ﬁ HAKE_BASB-TRUE os1z-siort 2| * |, TSNS _LCDBKLT N _s|m. s ' our L6 ISNS_LCPBKLT_IOUT 1;‘\'/5\/3\‘jz SMC_LCDBKLT_ISENSE gm . o
Ngs‘i['H%F CRITICAL i LCDBKLT_ISNS:YES
R G Rg4§?8 2 ISNS_LCDBKLT_P 4 |ry+ REF| L R5491* o 1 C5495
1
PP3V3_S3 IAAN OMIT 1 (500/v) 20K p— gu 22UF  pLaCE_NEAR=U5000.B6:1lmm
1/%ew 56 1 _PPVIN SOSW_LCDBKLT_ FET GND 1/28% 2 PLACEMENT NOTEs: s bl
Mio5T s6 11 _PPVI W_LCDBKLT FET — o M — XsR
N SreE Wiomm S5 Place close to SMC _GND_SMC_AVSS ;7 3 11 12 4
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.A4:11m1 PLACE_NEAR-US000.53:11m1 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-UIL LD T VYT | A
e o g 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5455 CPU_HS_ISNS:NO . . .
i 1 A pAR-vs000. Ads 1 o | B yE-us000.53: 1 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
Seale: 2.76n /v 2 Sense R is R7120, 20mOhm PR, 117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD Cc5475 AIRPORT_ISNS:NO Appl <SCH NUM>|D
Max Vout: 3.3V at 9.167a ISL6259 Gain: 20x e pple Inc. —
EDP Current: 310A 37 38 41 42 43 Maxlvou;::si.jvvat 8.25A D_SMC_A 37 38 41 42 43 11750008 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 QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 117S0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5425 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, 1, 4-TERM, 18, 0612, TFT R5480 CRITICAL 11750008 1 RBS .M. 17207, 100K OMM.5. 0201, 51 Co5ads P, 11 NOT TO RBVEAL OR BUBLISH IT IN WHOLE OR PART
— IV ALL RIGHTS RESERVED 4 1 OF 76
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62 56

VPOR: PBUS Voltage Sense Enable & Filter

05500 ICSO0 : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT-963
N-CHANNEL | ¢ pPBUSVSENS EN_L
7465 64 82
R5502! usnpnuffi{-ERIVI S0
100K PLACE_NEAR=U5540.5:3MM
¥ o SMC_SENSOR_PWR_EN 2 1% CPUVR ISNS YES
39 1/20W
MF Max VOut: 3.3V at 19.77V Input
1 2012 CPUVR_ISNS:YES CPUVR TSNS:YES 0 lUF
J_ 3 PBUS_SO_VSENSE PLACE_NEAR=R7310.3:5MM — : CERM X5R
= Rp240 CPUVR_ISNS1 P R R 2se 20 Gain:274.72
R5503! s x> CPUVR_IsNs1 p 542K e — _P_R 1.423K L ain: .72x
2 AL 3/ Vo /lew Sense R is R7310, R7320
w0 a1 2 _PPBUS_G3H - . . .
0 49 a1z . N1, [ RRAEVCNERT=U3893-Bhaiv™ 402 402 Sense R is 0.75mOhm each, combined 0.375mOhm
CPUVR_ISNS:YES
P-CHANNEL MC_PB! ENSE 7 —
SMC_PBUS_VSENSE _grrm 5, 5 PLACE NEARSR2320.3: st EDP: 32A  TDP :28.05A
R5501* PLACE_NEAR=U5000.A3:11MM R5541 CPUVR_ISNS:YES
100K 1 PLACE_NEAR=U5000.E1:11MM 4.42K CRITICAL
K R5504 1C5504 s CPUVR_ISNS2_ P 1INARN 2
1/20W 5-4915 1 g 22uUF = Y U5540 CPU%RN‘EIA§N§SOOOSE4 11MM
201, 17200 S T 8%y 1/16W CPUVR ISUM R P s OPA333DCKG4
PBUSVSENS_EN_I, DIV 201, * 36 ECa = i R R45 g)?flS
4 cpuvr_1suM_tour 1% 23K SMC_CPU_ISENSE 37 3
GND_SMC_AVSS 17 3 11 42 a2 CPUVR_ISNS:YES CPUVR_ISNS:YES CPUVR_ISNS:YES i
. PLACE_NEAR=R7310.3:5MM — : 3 \ /MF - :
VDOR: DC-In Voltage Sense Enable & Filter R5542 R5545 g 26 ey
e o2 CPUVR_ISNS1 N 15°AA 2 7 CPUVR_ISNS1 N_R A2 ;o CPUVR_ISUM R_N
[maing 952 2UF
e e < 2§57
Q05510 402 402 = 0201
NTUD3169CZ . GND__SMC_AVSS 37 35 41 42 4
UD3169 CPUVR_ISNS:YES CPUVR_ISNS:YES 3738 s
N-CHANNEL 6 DCINVSENS_EN_TL PLACE_NEAR=R7320.3:5MM R51-?447
Enables DC-In VSense R45 _2)241(3 N 2
ivi 1 a2 CPUVR_ISNS2_ N SNR
divider when SUS present. R51512 52 (I N CPUVR_ISNS:YES bl,‘élf;fg
;; D—BM_SLP_SUS_L 2 0o% 1/¥en R5546 i03 -
” R Max VOut: 3.3V at 19.77V Input 02 H’I NO_XNET_CONNECTION=TRUE
1 2012 1/16W
J_ s DCIN_S5_VSENSE st
R5513" L
27.4K -
s 1
17200
MF PLACE NEAR=U5000.B3:11MM
B 201, RTHEVENIN = 4573 Ohms
% PPDCIN_G3H_ISOL [ 2 2 IMOC : CPU DDR Current Sense
ot 5511° PLACE_NEAR=[J5000.F1:11MM - © s 3.00m
R 1 ‘urren 3 .
100K R5514 MAX Vdiff :  12.60 mv
1% 5.49K
1/20W 1% GAIN : 200xX
201, ”2.:4;’ e 55 43 42 1 _PP3V3_S4SW_SNS
7
PDCINVSENS EN L DIV 410 s PPVMEMIO_S0_CPU —
MIN LINE WIDTH=0.6 MM PLACE_NEAR=R5570 : 5mm CPUDDR_ISNS:YES
VoLTAGERT 2y Ot M CPUDDR_ISNS:YES o 1.C5570
M;;:]A;&:ETD;L'IEO S0 cpU VT - 90,‘IUF PLACE_NEAR=U5000.H1:1lmm
CPU Vcore Voltage Sense / Filter aee 05570 2 53 CEUDDR_ISNS:YES
Zor R
INA21
stspzr’zo R45 -?320 os12-suorr | . TSNS_CPUDDR_N e ISNS_CPYDDR_IOUT 1A, SMC_CPUDDR_ISENSE oy s
L0 §_PPVCC_SO_CPU 1 2 CPUVSENSE_IN 15 RA% SMC_CPU_VSENS 3739 by P CPUDDR_ISNS:YES
8 & &2 CEUVSENSE_IN 1NAA2 o SMC_CPU_VSENSEm, 1/20u —
PLACE_NEAR=R7310.2:5 MM 1/12%ow PLACE_NEAR=U5000.B7:11MM Rg50'918 7 TSNS_CPUDDR_P alrne R y REF| L R5571! e 1. C5575
MF 1C5520 1 (200v/¥) 20K T 9522UF prLaCE NEAR=U5000.H1:1lmm
201 0,2 2UF OMIT GND 17288 e
2 83V wasmmmamsn PPIV2 83 g | - 25, 0z01
PLACE_NEAR=U5000.B7:11MM 0201 L_GND_ SMC AVSS 5 36 a1 42 43
GND__SMC_AVSS 37 38 41 42 43 J_ PLACEMENT NOTES :
l 05 l / . l = Place close to SMC
.05V Voltage Sense Filter (For R and C)
IR5C :3.3 S5 REG Current Sense
XW3530 R5530
L% % PP1VO5_S0 1 £ 2 P1VOSVSENSE_INNRAR SMC_P1V05S0_VSENSE grrm, o »» EDP Current : 3.00
HE 1Y _ MAX VAiff :  30.00 mv
PLACE_NEAR=U5000.G1:11MM
PLACE_NEAR=R7640.2:5 MM 1/20W 1C5530 GAIN : 100x
201 —— 0.22UF 62 58 43 42 41 _PP3V3_SASW SNS
—T— 20
.3V
- L 2 %{g%l PLACE_NEAR=R5590 : 5Smm P3V3S5_ISNS:YES
PLACE_NEAR=US000.G1:11MM b SMC A PP P3V3S5_ISNS:YES o 15590
_SMC_ 37 38 4142 43 wmenmnieyyy, LP3V3 S5 g e ==, 1vr PLACE_NEAR-US000.76+11mm
2 & P3V3S5_ISNS:YES
IC1C: 1.05V SO CURRENT SENSE / FILTER oMt U5529 R5595
R5590 13, ISNS_P3V3S5_N N- © SC70 our ISNS_P3y3S5_IOUT LARA2 SMC_P3V3S5_ISENSE o v =
Epp C\;r;int : ;Ass S003 CRITICAL " P3V3S5_ISNS:YES
MAX VAiff : .65 mv i .+ ISNS_P3V3S5_P 1 1 o
GAIN : 500X 6258 43 a2 1 _PP3V3_S4SW_SNS Delz—suok‘; < (100v/v) FEF R5 5290% iy ——3?252?;? PLACE_NEAR=US000.A6: 11mm
PLACE_NEAR=R7640: 5t P1V05_ISNS:YES GND a3y T, 85
P1V05_ISNS:YES o 1C5560 e ~ ME 536
0.1UF PLACE_NEAR=U5000.H2:11MM 201,
* T, 0%y P1V05_ ISNS:YES sa a2 R — L_GND_SMC_AVSS 37 26 a1 42 43
PLACE_NEAR=R7640.4:5MM U5560 312‘313‘{‘-"51‘ R5561 :iHéSijSiE:S g Somi PLACEMENT NOTES :
INA211 VOLTAGE l
25y ISNS_1V05_SO N slm ' '5c76  our |6 P1V05S04 IOUT 14,\'/3/3\/‘3 SMC_P1V05S0_ISENSE g, - » HAKE_BASE-TRUS = Place close to SMC
CRITICAL 1 Mow P1V05_ ISNS:YES (For R and C)
7 s (I ISNS_1V05_S0_P 41N+ REF| 1 R5562! iy 1C5561
PLACE_NEAR=R7640.3:5MM (500V/V) 20K f— é’O%ZZUF PLACE_NEAR=U5000.H2:11MM SYNC MASTER=J41 MDD SYNC_ DATE=03/28/201
GND 1/20W 2 gsRY i
~ 0201 ) . ) Volthge & Load Side Current Se
GND_SMC_AVSS 5738 a1 a2 03 Replacing caps with 100K PD on ISENSE SMC inputs
Apple Inc <SCH_NUM>|D
l PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION N 19 :
= <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>
PROPRIETARYRP‘;GﬁgggyTgFTﬁE FOLLgVC\:IING
117s0008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5595 P3V3S5_ISNS:NO THIE:OOiSISN?IMN THIS DOCUMENT IN CONFIDENCE 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
IV ALL RIGHTS RESERVED 42 OF 76
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. i Sense Pins gain stage for U5800 (EMC1704
ICS3 : Adjustable Gain CPU VR Current g g ( )
R5620
s as e PP3V3_S4SW_SNS LAAA,Z_PP3V3, SNS_CPUVR ADJUST_ISNS R5660 R5g66
“ 1% MIN_LINE WIDTH=0.5 mm 36 30 27 18 17 15 33 33 53 §'_PP3V3 SO 1 2 ° SNS_HS GAIN P R 1 2 ISNS HS GAIN P oD 7
1/16W 1 C5620 MIN_NECK_WIDTH=0.20 mm 35 36 45 a4 43 43 a1 40 39 38
HE-LF . OUF VOLTAGE=3.3V 1aow 1750w
20% (o]
2 $a3v 0201 PLACE_NEAR=U5660.3: 5MM R5662* 0301 lhssgug%
0201-1 1 C5660 1K &, 0
R5821: ADDR - 0x56/0x57 (r/w) 1 0.1UF Lyoht SH [OD—LSNS HS COMPUTING B IAAA 2|
= 1oy
1 CRUVRSNS_ADDR_SEL BYPASS=U5620.1:5:3MM 2 Sy ier 2'3{2 R5668 l/zzzuw
REGIEI% - PU: SMBus mode oz ISNS HS GAIN N RIA DA 2 IsNs nS CASE N - D s
5% VDD 5%
1/20W — 1/20W
201 U5620 = /20
2 PAC1921-1-AIA PLACE_NEAR=U5000.A7:5MM PLACE NEARCR7150:5MM o 0201 .
bEN R5675 - : R5661! $§8é@
6 |ADDR_SEL/GAIN_SEL out| 4 SMC_CPUVR_ADJUST ISENSE R 1 2SMC_CPUVR_ADJUST ISENSE gy, 5 2 27K &, ISNS HS COMPUTING N
= 5% 1C5625 U5660 R5665 1728w b @—\/\/\/—
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 0 2E -
74 a2 CI)—CEUVR ISNS1 N R 3 |SENSE- sM_crk/INT_SEL| 10 SMBUS_SMC_1 S0 SCL CED 18 37 3] o 2200 208 74 a3 a1 ISNS_HS COMPUTING P 5|IN- sc70  ouT L& ISNS _HS GAIN OUT 1 - IS%‘I;IJ%FHS GAIN OUT R 2 o
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 L 1 C5665
PLACE_NERRZUSS40.1:5mi comm_sEL| 7 NO STUFF 043 1 HS_COMPUTT. drwe ooy REEEE R5663" RN 0.220F
PLACE_NEAR=U5000.A7:5MM { ) 20K -
GND XS5R.
OND EPRD GND_SMC_AVSS sz . Mo o201
2
b - 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
62 50 43 a2 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
» PP3V3 _SOSW _LCD —
o PLACE NEAR=R5470:5mm PANEL _ISNS:YES
PANEL, 1SNS:YES o 1 (551670
2 —— 0.1UF - ‘1imm
60 43 _PP3V3_SO0SW_LCD . + T o, PLACE_NEAR=U5000.C1:11
> 2 EiV_ysr PANEL ISNS:YES
%\%6271% S 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
° 74 1 .
0612 SHO*‘%’ 1SNS_PANEL P 4 (200V/V) ReFL R56270% 20 —;((35262(71? VR IMON Current Sense Filter
- 2 . —— 20% = .Cl:1lmm
GND w3 $Gain: 200x o gy TUACENERRTUS000.CLiil FLACE NEAR-US000. 56815101
w1 PP3V3_SOSW_LCD_R ~ 201, scale:  0.25a / v 0201 R5641
oo BRIV _SOSW LCD R EDP Current: 0.750 A MAX VOUT: 3V AT 0.825A GND_SMC_AVSS »1 ss os 12 - D CPUVR_IMON A9 2 SMC_CPU_IMON_ISENSE o+
MIN_NECK_WIDTH=0.2 MM . PLACEMENT_NOTEs: 5%
VOLTAGE=3.3V Max Vdiff: 15 mv J_ 17500 PNLSZESNTEERFIEOOO —
E_BASE=TRUE MF '
= Place close to SMC o5y C564
(For R and C) j— 3»3“
e
. . . GND_SMC_AVSS 47 54 41 42 4
Discrete High side Current threshold waaa e
. g‘é:ﬂ”f Vref = 0.406mv Vth = 0.442 = 1A from Battery
¢4
438 T22UF Vtl = 0.290mv = 0.687A from batter
15 PP3V3_S0 Yy
i35 ’ 1 2 . . )
i BYPASS=U5601: 3MM I I BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC value changes
8% 1C561 20% NO STUFF
63 84 0.1UF 75
éO' 0201 CSZGZ%%
* reR R5619 sununiiig]-RR3V3 S0 . N
HS_COMP_FB 255K BYPASS=U5601:3MM 11
1 : o o 14 1C5603 By SMC_BMON_COMP_ALERT L .
R5614 16 1/16w 0.1UF X5R
294K Rl% 5K 611 ELF N 105, 0201
1o IAAAR 2y N MePesd1T G501 X% R5609 U56
2402 1 Mo 1 HS_comMp_OUT = BMON_COMP_FB 200K DMN32D2LEB4
ME‘BIEF R5604 13 SYM_VER_2
LHS_COMP_VREF a_ - R R5606 US601 1716w
U5612 % e 110 2K, 2, s mepesaur 02 1[G
'R5615 DMN32D2LFB4 ME-LF Y C70-5
49.9K L DFN1006H4-3 2402 17160 1 BMON_COMP_OUT
1% = ! .
1/16W 402 —
1 HS_IOUT_R BMON_COMP_VREF a|_
b L NOSTUFF s SE— A
. 1
1 1%516%0 Gain: 50x R5605
L U 100K L
NOSTUFF Scale: 2A / V O =
R5617 IR5610 2 X5R L Max VOut: 3.3V at 6.6A MELF BMON_IOUT_ R NOSTUFF
0 0 - 2
37200 220w = 1C5600
L = 0 1UF
20201 ZDZDl NOSTUFF N
HS_IOUT_D 'R5607 'R5600 f?z‘
NOSTUFF 0 g 0, 1
D5617° e
SM-201 _ b 2 2
BYPASS=U5600: 3MM
RB5212S-301 C5606 BMON_IOUT_D
.1UF
CERMG;& - NOSTUFF
D5607°
RB5212ZS-30
= K p——— — A
“ I H MPUT I I0UT - SYNC MASTER=J41 MLB SYNC DATE=03/28/2014
m—__—_—SNS 5 COMPUTING 10U CHGR_CSO_R_P/N are swapped on purpose —
to measure power into the system T Debug Sensors 1
CKPLUS WATVESNGifPr badTerm us 62q g PLACE_NEAR=U5000.A3:5MM .y
- =NCithr INA < >
7 50 oy CHGR_CSO_ R P slm- = SC70 our BMON_I0U, 1245?39}38 d} Apple Inc. SCH_NU.
CRITICAL v SMC_BMON_DISCRETE_ISENSE fmm 57 5 ) = >
73 50 CHGR _CSO_R N__4|in+ REF| 1 R5601" 13 PLACE_NEAR=U5000.A3:5MM EALABEL
iere S50 20 1/20w 1C560° NOTICE OF PROPRIETARY PROPERTY:
. . . CKPLUS_WAIVE=NdifPr_badTerm <BRANCH>
GND 5% 201 —L_0.22UF THE INFORMATION CONTAINED HEREIN IS THE
Replacing caps with 100K PD on ISENSE SMC inputs t 17238 =% BB VIR IR, EONE AR RN —
201, X5R I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE F
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION . X328, . |1 TO MAINIAIN THIS DOCUMENT I 56 O
11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5675 PANEL_ISNS:NO J:_ GND_SMC_AVSS % I;I, igz ii’siifiisiiviﬁ““” IT IN WHOLE OR PART 43 OF 76
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f - e - = - - - -
IPlacement note:

Place 05830 between near rear vent on bottom side
L - - - - - - R - -

A .- - - -
, Placement note:

Place 05810 next to DDR/5V/3.3V supply on TOP side
[ERE - - e e e e - e - oo oo - -

CPU Proximity,

Inlet ,DDR

VOLTAGE=3.3V

and BMON THR

Sensor

' Q5810 1
' BC846BLP
. DFN1006H4-3

TBT,MLB Bottom

1 TBTTHMSNS D2 R P

3 PLACE_NEAR=Q5820 : 3MM

C5820
5820 1
BCQ846BLP §%7PF
DFN1006H4-3

-

~

25V

NP0-COG-CERM

0201

714 TBTTHMSNS D2 R N

TBT MLBBOT THMSNS N

3 PLACE_NEAR=Q5840: 3MM
05840 . et
BC846BLP 5%

DFN1006H4-3

2

25V
NP0-COG-CERM
0201

TBT_MLBBOT_THMSNS_P

TBDTHMSNS D2_P

3 PLACE_NEAR=Q5850 : 3MM
05850 . 1C€5850
BC846BLP 5%7PF

DFN1006H4-3

2

25V
NP0-COG-CERM
0201

TBDTHMSNS D2 N

S <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
Z: THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
74 44 TBT_ MLBBOT_THMSNS B TBT MLBBOT THMSNS P _— TBT MLBBOT THMSNS P 4 74 PROPRIETARY PROPERTY OF APPLE INC.
5 MAKE_BASE=TRUE -_— THE POSESSOR AGREES TO THE FOLLOWING:
7a a4 TBT MLBBOT THMSNS ¥—° TBT MLBBOT THMSNS N — TBT MLBBOT THMSNS N 44 73 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 58 OF 121
_— MAKE_BASE=TRUE - II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 4 4 OF 7 6

39

CBD 36 37 40 64 73

p—
SYNC MASTER=J41 MLE

CED 36 37 40 64 73

E—
SYNC DATE=02/06/2014

Thermal Sensors

WIDTH=0.25 mm
R5487°° MIN LINE WIDTH-0 23 mm
sunpupBiEiL EE3V3 S0 1 2 EPE3V3_SC CPUTHMENS R
ow 1Cc5800
o 0.1UF
201 §9%v
2 CERM-X5R
o201 NOSTUFF
74 INLET THMSNS D1 _P 1R5802 R5806
= ~| CRITICAL 100K 100K
. 3 PLACE_NEAR=Q5830 : 3MM 1
N = no_xnET connecrron=trrue C5801 VDD 1/20W 1/20W
C5830 PLACE-NEAR=U5800. 2 : 5mm 1 ME ME
Q5830 1 47PF 2200PF —— uUs5800 2201 2201
BC846BLP 58, PLACE_NEAR=U5800. 3 : 5mm SRy 2 EMC1704-2
DFN1006H4-3 2 43Y%_coc_cErm T QFN
2 0201 2 9 CPUBMONSNS_ALERT L
;1 INLET THMSNS D1 N PPl THERM* 5—y S— 1t
—13 |om1 ALERT*31° CPUTHMSNS ALERT L oo >
74 CPUTHM: D2_P
PLACE_NEAR=Q5810 : 3MM 5 wo_ver_comwmerron-tros P 0 4 |pp2/DN3 supaTa| 11 SMBUS SMC 1 S0 spa CBD 11 32 97 40 43 61 69 73
B . NEAR= L4:5mm
1C5811 C5860 : Q5860 €5802 5 |pn2/DP3 smcrk| 12 SMBUS SMC 1 SO _SCL
'— 47PF 47%1; - 1 DFN1006H4-3 2200PF — CED 14 32 37 40 43 61 69 73
—— 5% -_ 108 ——
25V 25v 16 6
2 Ngo—cDG—CERM NPO-COG-CERM 2 BC846BLP m.céﬁﬁ 2 _ . SENSE+ ADDR_SEL CPUTHMSNS ADDR_SEL
0201 0201 o201 | PLACENRIRARAAGE- H5™R 15 | SENSE- 7 'R5805
PLACE_NEAR=Q5860 : 3MM 3 GpIol % NC 0
o 0 ISNS HS GAIN P 13 | pur_SEL 5%
L. 14 — 1/20w
Detect DDR/5V/3.3V Proximity Temperature e ISNS HS GAIN N TH_SEL e S0
NOSTUFF CPUTHMSNS DUR_SEL GND  THRM PAD , Placement note: !
1 P '
R5803 CPUTHMSNS TH SEL @ ~ _ Place US5800 under CPU ‘! =
10K & NOSTUFF: .
o R5804°" Write Address: 0x98
17200
uF 10K Read Address: 0x99
201, 5%
1/200
uE
201,
P imity S
R5840
0
1 2 TBT MLBBOT_ THMSNS P
S TBT, MLBBOT and TBD Temp Sensor
N
]/52014
E
o201 R5810
47
36 20 27 18 17 15 13 12 11 5. _PP3V3 SO 1 2 PP3V3 SO_TBTMLB ISNS R
R5841 BRVUUBHENLG VIN LINE WIDTH-0.5 mm
o Vsow  Vormemssoavn o0 1 C5810
1 2 TBT MLBBOT THMSNS N 4 74 mr - 0.1UF 1
v 200 1 % R5811
1/20wW VDD 6.3V
E
0201
TBDTHMSNS_D2_P EMC1414-1-AIZL
e e e e e e el e ool e uCEDy MSOP
e , Placement note: ! N°*XNET*°°"NE°TI°CNET§’1E3 N DP1 THERM* /ADDR
. '
_Place 05820 close to TBT on TOP side = _ 2200PF —— 3| pyy CRITICAL orsls 8 TBTMLBSNS ALERT L
10v
x7m-cary 2 4|pp2/pN3 smpaTal 2 SMBUS_SMC_3 SDA
TBDTHM: D2
74 BT SNS = 5| pn2/pP3 smerk | 10 SMBUS_SMC_3 SCL
GN
a7 Pom e e e e e e e e e e e e oo oo
, Placement note: 6
Place 05840 on MLB bottom side opposite U5810'
e 74 4a, TBT_MLBBOT_THMSNS_P
a7 feng
NO_XNET_CONNECTION=TRUE -
[ c5812
.Placement note: . PLACE_NEAR=U5810.4:5mm 2200PF
TBD 19
v v,
- - ST TS T T T s s PLACE_NEAR=U5810.5:5mm KRNy
a7 7 B TBT_ MLBBOT THMSNS_N o Write Address: 0x39
Read Address: 0x38

Apple Inc.

<SCH NUM>|D
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FAN CONNECTOR

3 SMC_FAN_0_TACH

R6010 PP3V3_S0 §48°:3 %03 15 17 15 27 30 3¢ 38
L0, Bl S R O
Y NOSTUFF
1720w 1C6010
0561 —Lo.1UF
NRSRYER L, z 19%y BYPASS=U6010:3mm
CERM-X5R
74LVC1G08
soT8g1 o 2 0201
PP3V3_ S0 _FAN 4 =
MIN-NECKWIDTH=0.1 MM PP5V_S0 36 47 22 46 51 52 36 5 55 @1
VOLTAGE=3.3V 62 64
51850793
CRITICAL

R6061 :
100K
2%
1/20W
MF

201

1 J60
R6060 FF14A-4C-R11DL-B-3H
47K ~RT-
5% NC X2
1/20W
R6065 AF 2 ) sv pC
47K o
LAAN, 2« EAN_RT_TACH 2| 5| TACH
3
1750w 21° | MOTOR CONTROL
201 O | GND
Nex—=-0)

o)}

. 96060
FLFBe

gkt

G
=

57 (IO SMC_FAN_0_CTL

™

o T8Te o Fan_RT PwM
~

p—
SYNC _MASTER=J41 MLB
[P TIT

Fan

d} Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

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

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

<S

=Tmc DATE=os ocsord A

CH_NUM>|D

<E4LABEL>

<BRANCH>
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59 58 57 18 14 11 s PP3Vg
i 62

DUAL I/O MODE (MODE 0 & 3) SUPPORTED
High Speed CLK Frequency - 50MHz for fast read dual I/0

64 16 15 [TNHY—"8

ROM will ignore SPI cycles.

VSS THRM PAD
<[ o

CPU

5 SPI_MLB_MOST ,,

2 SPI

SUsS
BYPASS=U6100: 3mm|
'R6102 'R6101 C6100 1 ©| CRITICAL
%OOK g.3K 0.1UF —— VDD
3920w 3920w 18y o U6100
, 201 201 X5R-CERM 64MBIT
WSON
o o SPI_MLB_CLK 6 | sck S1/5100
SST25VF064C
4 1 SPI_MLB_CS_L 1] cge OMIT_TABLE
o o9 50/50T1
SPI_WP_L 34 wex
SPIROM USE_MLB RST*/HOLD*
NOTE: If HOLD* is asserted

Master

MLB_MISO . o

LPC+SPI Connector

LPCPLUS
CRITICAL

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

5950 49 40 38 37 36 35 20 17 PP3V42 G3H 31 O 32
6159 56 56 52 51 45 32 17 1 PP5V_SO0
1 00 2 - SPI_ALT MISO ouD s 6t
6 o1 17 I LPC_CLK24M LPCPLUS - 3 00 4 - LPC_FRAME_L e RUERTRD
o o1 37 14gry LPC_AD<0> ~—s— 2100 Z - SPIROM USE_MLB D 15 o0 o
7
6 6137 11CETY LPC_AD<2> pu—e 9 g g 10 - PM_CLKRUN_L oTD 3 37 e
69 61 37 LICETY LPC_AD<1> P 11 00 12 - SPI_ALT_ CLK o
o5 61 37 11Cgry— LPC_AD<3> 001" o SPI_ALT CS_L am s o
o 45 (I SPI_ALT MOSI - 15 00 16 o o LPC_SERIRQ CED 15 37 64
6116 15CETY XDP_LPCPLUS_GPIO S 00 18 - LPC_PWRDWN_ 1. o RS
6 64 10 [T LPCPLUS_RESET L - 19 00 20 - SMC_TDI ©D 7 20 e
61 38 37 ¢ooy—SMC__TDO - 21 00 22 - SMC_TCK U 27 20 e
s _LP_SMC_TRST_ L - 23 00 24 - SMC_RESET_ L foUD 37 38 50 6
« _TP_SMC_MD1 25001 SMC_ROMBOOT oD > o
o 5 3 [y SMC_TX_L ; 2711 5 o128 o SMC_RX_IL [OOD =7 3
29 00 30 - SMC__TMS oUD 27 20 64
33 34
51651039

SPI Bus Series Termination

SPI_ALT MISO .

[PLACE_NEAR=J6100.Z:5mm
PLACE_NEAR=J o SPI_ALT_MOST , o
[PLACE_NEAR=J6T00. 157 5mm
PLACE_NEAR=J! m PI_ALT_ K o
PLACE_NEAR=J6100.12:5mm SPI ALT CS L 6 6
PLACE_NEAR=J! . :5Smm
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
']R6128 |'R6127 |['R6126 |['R6125
24.9 43 43 43
1, 2 ) ]
ow 1/20w 1/20w 1/20wW
MF MF MF MF
2201 2201 2201 2201
R6110 R6120
“ SPI_CSO_R L 1A 2 6 SPT_csO_L 1733 SPI_MLB_CS_ L mm i o
PLACE_NEAR=U ~Y7:5mm /5% /5% PLACE_NEAR=R6125.2:5mm
1/20wW 1/20wW
R6111 i R6121 i
“ SPI_CLK_R 1253 2  SPI_CLK 1A %3 SPI_MLB_CLK pmm i o
meve = “PLACE_NEAR=U0500.AA3:5mm \//5\/% Vv 4 PLACE_NEAR=R6126.2:5mm
1/20wW 1/20wW
i R6112 R6122 i
» SPI_MOSI_R 1AL5 2 & SPT_MOST 143 SPI_MLB_MOST .
PLACE_NEAR=U0500.AA2:5mm /5% /5% PLACE_NEAR=R6127.2:5mm
1/20w 1/20wW
R6113 Pil R6123 M
1@ SPI_MISO 2N 2 o SPI_MISO Ry 124°%2 . SPI_MLB_MISO (pry e
- PLACE_NEAR=U0500.AA2:5mm ;% - - 1% PLACE_NEAR=U6100.2:5mm _ _
lMZFDW
201

SMC12 Master

SPI_SMC_MOSI

e 7 D YV PLACE_NEAR=U6100.5: Imm
1720
Pra R6116
SPI_SMC_CLK 1 2
e 27 D> = = it PLACE_NEAR=U06100.6:1mm
1720w
Proil R6117
o » [ SPI_SMC_CS_L 1 AR5
¥ PLACE_NEAR=U6100. I: Imm
1/20w
201

Matt Card ROM Slave

MLB ROM Slave

p—
SYNC MASTER=J41 MLE
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LPC+SPI Debug Connector
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8 7 . .
SPEAKER AMPLIFIERS
APN:35352888
SPEAKER LOWPASS 80 HZ < FC < 132 HZ
GAIN 6DB
.
Right Speaker Connector
. o e I _nEcx_wipTE=0.2
R6414 Voraazesy o™
64 62 50 55 54 45 35 2 PPSV_SARS3 AP 2 pP5V_S3 U621,
1/Tow 51850519
Exty 1C6407 NOSTUFF CRITICAL CRITICAL
__?gnm P R6413" 106401 J6404
o S 761710002
C6410 U6410 Ve 2 252Y-mant ¥
MAX98300 201, 0805-LLP O
0.1UF wLe MIN_NECK_WIDTH=0.20 mm
74 s 61 CIND SPKRAMP_TNR P 1|2 74 MAX98300 R P 23N+ ouT4| Bl HINLINEWIDTHE0-30 71 61 SPKRAMP_ROUT P iy
I 73 MAX98300 R _N B3 TN—CRITICALOUT— c1 74 6a SPKRAMP_ROUT_ N 2 o
CRITICAL o MIN NECK WIDTH=0.20 mm
C6411 X5R-CERM MIN_LINE WIDTH=0.30 mm
0.1UF 0201 CHsHDN* GAIN P! 4 O
74 65 61 [T SPKRAMP_TNR_N 1] |2
== i = e =
10v =
1o
XsR-CERM
0201 PGND

1 CIN)—SEKRAMP_SHDN L

'R6411
100K
B
17200
wr

5201

p—
SYNC MASTER=J41 MLE

=Tmc DATE=os ocsord A

Audio: Speaker Amp
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PPVBAT G3H_¢ 50 6

CRITICAL C69151i 1(&6950

- '

J695 HJI: 10'%1UF ,
WTB-PWR-M82 38Y 2 2 22Y

M-RT-SM 402 402 '

SMBUS_SMC_5_G3_5S 37 40 50 64 73

37 40 50 64 73

CRITICAL '

1
2
3
4
5
6
7
8
9

OOOO(?(?OOO

R6950' NO STUFF
10x D6950 .
12 RCLAMP2402B |
51850540 2012 sc-75

Isch MASTER=MASTER SYNC DATE=MASTE

Battery Connector
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MLB to LIO Power Cable Connector

CRITICAL

J700
WTB-PWR-M82

M-RT-SM 1 62 50 PPDCIN_G3H
1
o
ol T
3 5V_S4RS3 R
o FHEHEY
4
o
6
© NO STUFF | CRIMTIGAL
. C7006CRITICAL 1 C70080 sTUFF
51850508 — §.1UF C70071 —— Ue7005
—_ 1UF —— [, 35v 0.1UF ——
2 10% X5R 10%
XSR—CERM 35v 603 50v
0201 X5R 2 X7R 2
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%
i/20w
ME
5201

DCIN_TISOL_GA!

> CRITICAL

xD7012
6.8V Zener GDZT2R6.8
GDz-0201

64 62 50 a2 _PPDCIN G3H_ISOL

R7006 CRITICAL 3.425V "G3Hot" Supply

. T WEFILM .31 1i M Ref
o2 56 50 42 41 2y _PPBUS_G3H 1 4.7, PPBUS c3m B :E’fé)T(_:a” Supply needs to guarantee 3.31V delivered to SMC VRef generator
IN LINE WIDTH=0].
5% MINWECKWIDTH 0
M1/ BLWF VOLTAGE=8.6V

[F-
3 PPVIN G3H P3V42G3H
R710005 805 MIN LINE WID! mm
1 2 VOLTAGE=T8.5V m DT=
I LINE WIDTH=0.5
5% N—NE : MIN_NECK_WIDTH=0.2
ey 11 VOLTAGESTA -5V © C7094:
805 2905T 0.22pF CRITICAL
1oV 2 L7095
Lg:i 4909A]9D €505 | 10UH-20%-0.85A-0.460HM PP3V42 G3H,, 40 ss 3¢ 27 21 40
P3V42G3H_SHDN_L 8suon« 4 P3V42G3H_SW L LY YY 2 ’ ,—V t = 53 595]2625;4\;5
1§7 080 CRITICAfIAS 2 :ﬁﬁ%gﬁég?ggé% n #20 o )
0 i L 300mA Max Output
Jzom v <Ra>) (Switcher limit)
2 GND__PAD 1
CRITICAL CRITICAL L n o 1¢c7095 R7394%?<
C70911 1C7090 [1E¥3%2 —— 22¢F ke
19e — — 1JF —=35,,6UF I —— pr (CRITICAL
228 2 2 %% 2830, o 0201 221 C70991 CRITICAL
535 433 EREXTEANEy NO STUFF STUFF P3V42G3H_FB 1oug 1C7098
5{7 g 81 7080 T REIHRT <RD> 480 2 1QUF
L000EE — R7096' 0%} 2 3% oy
20W C%gx 2 200K 0402-1
1 0402 1/2%‘%
2 MF
201 2

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

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

DC-In & G3H Supply
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6

3

1

— - -
Reverse-Current Protection

CHGR_DCIN 50

PP5V1 CHGR_VDDP 50

TPUT
mit)

27 41 42 49 56 62 64

Need to stuff R7192 if either PP5V5_DCIN:YES or PP5V5_VDDP are used!
PP5V5_DCIN:YES
5.5v "G3Hot" Supply -
NO STUFF R7190
R7192  MONSKCKwiomio.2 mm For Erp Lot6é spec ;
N LINEMIDTH-0. 5 nm
- - 1 2
5o __PECHGR DCIN DR LA NN 2 CSR mern b 5v1_BoOST
Inrush Limiter L I e s e e e
. L g NO STUFH PP5V5_VDDP
RIS - - c7194 * R7191
'R7185 NONNC 4.70F VIN BOOST o 220r —— crITICAL L,
= 0% NO._STUFF 00 =T TYEF
FROM ADAPTER 170K Al N <|w i 2 VS o 0799E A
1720w 0 ‘93 LT3470A 402 10UH-20%-0.85A-0.460HM e
64 62 a9 _PPDCIN_G3H MF - L4 e PPDCIN_G3H_INRUSH e oy er
5 201 CRITICAL TN LINE_ WIDTH-0.6 mm - SHDN* SW|_¢ 1 2 ¢ osTOrE 5—STOFF PP5V5 CHGR_VDDP
C7185 ¢ Q7180 R sty . - BIAS|: 2520 CRITICAL CRITICAL it
0.10F R7180 Cc7184 S CRITICAL N N VOLTAGE=S.5V
ot IRF9395TRPBF Toox 4.70F NC c7198 c7199
25v DIRECTFET-MC P 108 rels ? NO STUFF No STE:T?:’ 1our 10UF
X5k 25v
402 © © Ve xor-cenn 2 THRM 681K Vout = 5.50V
> 201, GND__PAD n ZgOMA VAR QU
CHGR_AGATE DIV = © " ° v (Switcher 11
CHGR_SGATE_DIV = 201
In_LINE WIoT=0.25 7 b
R7186" N NBCR WIDTH-0.2 nm
1 P5V1 FB
332K 16{271(1 81
1e
1/200 st = NO STUFF
o 1/200 R7196
RITICAL
64 62 45 42 _PPDCIN G3H ISOL c c 201, 2;‘2; 200
D7105 T _TNE_WToT=0. 25 (CHGR _AGATE) 1o
BAT30CWFILM WIN NECK_WIDTH=0.2 mm - "
T- PP5V5_DCIN:NO (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) o1,
e woTe0 25 v
: >|—\ R721 05 gt
3 so PPCHGR DCIN D R 1 0 2 (CHGR_DCTN) R711021
) [ ity A ittt 2 CRITTCAL
vorTaGE-18.57 e om0 2
MF-LF MIN_NECK_WIDTHw=! mm 2
03 BRSO 2 Lou 53 CHGR CSI R P 4 R712
ACIN pin threshold is 3.2V, +/- 50mv 1 C7120 ur WIN_LINE_WIDTH=0.2 mm 0.020
—— 0.047UF 201 MIN_NECK_WIDTH=0.2 mm 0.5%
DIVIDER SETS ACIN THRESHOLD AT 13.55V 16w ME-LF
2 X7R-CERM R7122 73 CHGR CSI R N vels
30mA max load 0402 10 301
3
PP5V1_CHGR VDD R74101 PPDCIN G3H CHGR
on_pive_wioTA=0.2 mm .7 5% I_LINE WIDT=0. 6 mm
W NECK oot 1 2 o PP5V1 CHGR VDDP 1200 W NECK oo, 15 me CRITICAL CRITICAL BYPASS=07130:1.5mm
VoLTAGERS - 1v vy T 0.2 v e VormaG-18.57 ©7130 c7131 L c7135 L7136 L C7137
ME-LF VORTAGETS- 1Y 33UF-0.060HM — 33UF-0.060HM — — —— 1UF —— 1UF 0.001UF
59 49 4 40 38 37 3¢ 35 30 17 _PP3V42 G3H 102 Cc7101 * C7122 ¢ 1 C7121 208 ~T 208 ~T 3% 399 sov
! = e i e B tal e
R7110 vo storE 5 T e S
130K ¥5R X5k X5k
s R7102" 102 102 102
1/20w P —
MF 100K b g =
2 201 5% —
/2o VDD VDDP
R7100 201, 12 2
[VHST CRITICAL DCIN o CHGR_DCIN
0 Max Current = 8A
SMC_RESET L 1 2 CHGR_RST L 13
64 46 38 37 @_ /\/\/\I PV ———— %) SMB_RST_N SGATE| 26 CHGR SGATE 7
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
020" 73 “®—CHGR — 4 Jormo S csIp| 28| CHGR csI P — 0220 CRITICAL f = 400 kHz
Float CELL for 1S = n csIN|. 27| CHGR cs1 N Tov 07130
CHGR CELL 6 _[cELL ~ Goo CRITICAL CRITICAL
RJKO3PODPA
© BOOT| 25 CHGR_BOOT L7130 F7140
CHGR_ACIN 3 |acIn | P —— p— =~ WPAK 4 .7UH—-17A
0 UGATE| 24 CHGR_UGATE ‘ 1 . 8AMP-24V
N CHGR_ICOMP 5 ICOMP H PHASE| 23 CHGR_PHASE B R 7 1 2 1 2 PPBUS_G3H
R7113 TN LINE_WIDTH=0.2 mmMIN_NECK WIDTH-0.2 mm CHGR VCOMP 7 PIMC104T4RTMN_SM
MP MIN_NECK_WIDTHw=! o
100 TN TNE_NIDTRS0.2 m  WIN_NECR_WIDTA=0.2 mm veol LGATE| 21 CHGR_LGATE — [N 1206
5% CHGR_VNEG » 8 lVNEG e —— pe— i VOLTAGE=B. 6V
Ve R7115 CHGR_CsQ_p "™-™epmom o2 | 18 |csop BGATE| 16 CHGR_BGATE B 6 k—
200, g2 CHGR CSO_N 17 Jcson 20v/v AMON|_9 CHGR_AMON oo - —3
15 CHGR_BMON
E 3ev/v. BMON oD < —t PPVBAT G3H_CHGR REG .
'R7111 1 C7150 Al (op) ACOK| 14 SMC_BC ACOK ___rmmy 57 56 e o5 e e o0 6
46.4K 0.47UF iz g 4 i veeK D0, 25 BYPASS-17130:07130+1.5mm
- < VOLTAGE=8. 6V
iy L o °E 2 Cc7140'|. c7141° Cc7143° 1 C7145
A5R 62UF-0.0230HM 62UF-0.0230HM 62UF-0.0230HM 1000PF
5201 0402 o 208 208 — T~ 208 —T— 10
v 2 v 2 v 2 PR
H H H 0201
1 C7102 =
—_ }(EJ&F CRITICAL
L o XW7100 R7150 Q7155
402 SM 0.01
SI7137DP
1 2 (GND) o5 -
5o " i TO/FROM BATTERY
PLACE_NEAR-U7100.22+ 1nm serat
1 2 PPVBAT G3H CHGR R @ PPVBAT G3H CONN 48 64
3 4 jritpept iy 1 2 o
o ] = e
(CHGR_CSO_P) R7151 2.2 . 2 73 43 CHGR CSO R P B
N VRO WIDTH-0.1 fm
(CHGR_CSO_N) i R7152 0 1 2 7343 CHGR CSO R N
i e e ANINA 5500 e oot -
N VRO WIDTH-0.1 fm
(PPVBAT G3H CHGR_R) (PPVBAT G3H CHGR_R)
(CHGR _BGATE)
= WTN_LINE_WIDTR-0.25 mm
MIN VRO MIDTH-0.2 nm
1 C7142 c7111 ¢ 't C7100 C7105 ¢ C7126 !
0.01UF —— 0.22UF —— 1000PF —— * R7151 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
Fr - o . DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
xon-cemn * xoncem ® xn-cemn ® C7117 * 1 Cc7114  [*C7113 |* C7112
GND_CHGR_AGND 10UF —— —— 1UF 0.01UF
om0 3 10 10 10
N NRCRMIDTH-0.2 A 2 22V 2 25V
VOLTAGE=0V. 805 603-1 402

E—
SYNC DATE=02/00/2014

p—
SYNC _MASTER=J41 MLB
[T T

PBus Supply & Battery Charger
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[ ] [ ]
R7%Ol R7302
6159 58 56 52 a6 a5 32 17 16 _PPOV_S0 1 0 G_TISNS 415253 55 62 64
64 62 - =0. mm =0.35 Tmm -
5% MIN NECK_WIDTH=0.2 mm MIN NECK_WIDTH=0.2 mm
bll‘é i3 E‘g VOLTAGE=5V VOLTAGE=T12.9V C7202 1
403 1C7201 0.22UF
PLACE_NEAR=U7200.16: 2mm TuF 198 PLACE_NEAR=U7200.17: 2mm
2
R7235 ~ 19 Kitl
CPUVR, NTC_R S RAE 35
- VYV =
1/20W -
MF
1 201
(GND) J o
R7236" 1 -
953K R7237 55 V1N FCCM = 1: Forced CCM
17208 100KOHM '‘R7223|'R7222 |'R7221|'R7220 U7200 FCCM = 0: DCM
201, oz 16.9k 2 9.31K 221K 604K 1SL95826HRZ~_R6200 FCCM = FLOATING: PS4
2 CPUVR_NTC ] e
45 42 35 2717 16 15 118 s PPIVO5 S0 . up2%" up2o" i i = Nre NOSTUFF
61%63s5 o 2201 2201 2201 2201 o 3 57 ¢ qoom—CPU_PROCHOT_L 4d vrR_mOT* rcewl 18 CPUVR FCCM  momy 2 'R7225
0
C7278: R7279 IR7280 1 CPUVR_SLOPE 29 | sroee L
. 54.9 130 =
PLACE_NEAR=R7279.32:2mm 193 1% 18 = CPUVR_PROG1 28 | prOG1 puM3| 2 no 50501
ERNCXER 2 1/20m w2 CPUVR_PROG2 27 | proc2 punz| 22 CPUVR_PWM2 oD -
201, 2201 CPUVR_PROG3 26 | prOG3 pwMil 20 CPUVR _PWM1  @ymy 2
PLACE_NEAR=U7200.32:2mm PLACE_NEAR=U7200.30:2mm v s >—CPU_VR_EN 1| vr o R7 g 24
o7 o BT CPU _VIDSOUT 30 | spa DRSEL|_25 CPUVR_DRSEL 1 2
68 CPU_VIDALERT L 314 ALERT* 5%
<& =, = 1720w
o » @>—CPU_VIDSCLK 327 scrx PGoon| 2 CPU VR READY  gmmys Ko
CRITICAL
CPUVR_COMP 6 =
- g CPUVR_ISUMP _CoM comp , L
c7215 CPU_RTN 13 | row Ne—xne
Nofwachowch-Hoszi‘za . R'g 4251 5 50 6DF c7216 ] vel-Lne
47PF CPUVR_FB FB NC
220PF —— + Z—CEUVR_1SUMN_RC 1;” — e CPUVR_FB2 8 | ka2 wel 24 no
x7mc§§§ 2 i/zow  ME Rz g51 0 2oV XTR-CERM zsvszgul—gggicmu (CPUVR_ISUMP) 15 | 1sump
52 D CPUVR_ISUMN 1 2 CPUVR_ISUMN R 14 | 1sumn
1%
/20w a3 P 3 | 1Mon
:» @ CPUVR_ISEN1 20 12 | 1smn1
s2 (m—CPUVR_ISEN2 11 | rsEn2
10 | rsen3
g2
1C7210 [*C7211 C7240: )
—— 0.01UF —/— 0.01UF 1.2NF —— =
-1 10% -1 1l0% +/-10% —1— ™
2 %9%-ceru 2 %9%-ceru ciry 2
1 0201 0201-1 C7241 1
CPUVR_COMP_RC R
— — 25V 1
240! NPO-COG-CERM 2 C7230: gg 23% 0
C7213: R7 0 NO_YNET_CONNECTION=TRUE 1800PF 15
0.1UF —— 75K - - 1% 1/20W
- 1% 2 MF
ERME;QE :_ 1/20W XSR-CERM 2201
¢ B gl 20]‘2
NO_XNET_CONNECTION=TRUE
R7241
= CPU_VCCSENSE_P_R 1WiA%
NO_XNET_CONNECTION=TRUE = —E— AAVAY;
R724 1% L
7243 NO_XNET_CONNECTION=TRUE 4" wo xRSO oN=TRUE
& o I CPU_VCCSENSE_P 1 2 Cc72 242 — — 5
1Zom IZOIOIPIF CPU_VCCSENSE_P_RC 13711( 1 13721(5? CPUVR_FB_RC
0201 11 = = \/\1/%\/\ /Vl\%/\/ —
2% 1/MzFuw 1/MzFuw NOSTUFF
NPO-CERM XW7261 201 201 1C7250
0201 S 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

p—
SYNC _MASTER=J41 MLB
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8 7 6

[ . 3 2 1

64 62 55 53 51 41 PPBUS_S5_ HS COMPUTING ISNS

) ) . Additonal Input Bulk Caps
CRITICAL CRITICAL (‘:‘S;’;‘%‘(‘;}‘\L (‘;g;’;‘?{‘;\[‘ THESE TWO CAPY ARE FOR EMC CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 1 1 1 1 *c7370 ,|'c7371 ,|'c7372 ,|'C7373 .|'Cc7374 ,|' c7375 .|' Cc7376 ,|'C7377
L' c7313 ,|'c7314 c7315 c7316 c7317 1 c7318 1 c7319 L] =+ L i hd *
Crav3 s Cr3R | Sour Tour —— 1ur L S 50ty 0" 001UF caur-o.ozsomd caur-o-ozsom_— eaur-0.ozs0m_— e2or-0-0230m_— zur-0-02s0m_— azur-0.02s0m_ — e2ur-0.0zs0m_— e20r-00230mn
208 T T2 208 T T 10n , 1w ) iy , 1w 2 1w , 1w , 1w , 1w 2 1w
2 TANT-POLY 2 TANT-POLY 2 2 2 2 X7R-CERM X7R-CERM 1 1 1 1 1 1
CASE_B2S.1 CASE_B2S.1 0603 0603 0402 0402 0402
1T RITICAL
16 45 52 53 58 BESV_SO = R7310
B CRITICAL
0.00075
E L7310 1 =
c7310 ! OMIT_ TABLE 0.40UH-20%-16A n -
1UF 1 061
1% CRITICAL CPUVR_PHASE1 1 , PPVCC_SO_CPU_PH 2 D
2 MIN LINE WIDTH= Ty IN LINE WIDTH L
xes-cent cp Q7310 MIN-NECK—WIDTH= 8:8 MM MPCGO730-SM  MIN-NECK—WIDTH 4 3
UVR_UGATE1 SISA18DN DIDTTRUE 15251757 VOLTAGE=T. 8V
MIN LINE PWRPAK-SM SWITCH_NODE=TRUE NOSTUFF Ja a2 CPUVR_ISNS1 P @CBUVR ISNS1 N gom, sz 52 7
PHASE 1 vioreamor | r7312!
= DIDT=TRUE
2.2 R7314
1/100 1.00
ME-LF 13
vee 1 2 603 , 1/20w
1 o CPUVR PH1 SNUB o201
2 omrT
ISLESFZOSD *—o D RUE : CPUVR_ISUMN o 51 52 R7317
. PUVR_PWM1 3 |pwm N Boor| 2 1 ¢7312 NO_XNET_CONNECTION=TRUE NOSTUFF
0.001UF R7315* 'R7316 AN\ Z—CRUVR_ISNS2 N a2 52 74
10% 1K 2 K NONE NO_XNET_ CONNECTION=TRUE
- CPUVR_FCCM 7 |pcen yeare| 1 J R — 1s 0 NONE S
OO RI
CRITICAL OMIT TABLE o403 1208 e 0201
8 TC 201 201
PHASE B CRITICAL 2 2 )
s . R o d H Q7311 =
LGATE| PUVR_LGATE
THRM SISA12DN
IN LINE WIDTH= T
GND PAD MINWEEKWIDTH 8 g MM | PWRPAK-SM CPUVR_ISEN1 T =
I DIDT=TRUE
35353942 S CPUVR_ISUMP oD =
R7311 i
CPUVR_BOOTL
NECK_WiDTH=0.2 10 J— NOSTUFE THESE TWO CAPY ARE FOR EMC
= CRITICAL CRITICAL CRITICAL CRITICAL
= 1c7323 ,|' c7324 | c7325 17326 17327 1 c7328 1 c7329
. .
s20r-0..0230m— " 620r-0. 0230m 10UF —— 1UF —— 09,0010 0.001UF
20 208 fov T, i T, 30y
Al ? tavr-pory |2 Tawr-rouy 2 2 2 X7R CERM X7R-CERM
1oy case-B2s-1 CASE-B28-1 0603 0603 0402 402 0402 C
eteres ey 1 PESV_SO o L wum
CRITICAL = 0.00075
L7320 -00 PPVCC_S0_CPU 8 10 42 62 64
c7320 ! 0.40UH-20%-16A ;ﬁ
1UF PPVCC_SO_CPU_PH2 ‘7 ‘7
10% CPUVR_PHASE2 1 2 2 = 8
xes—cooy 2 MIN LINE WIDTH= MIN LINE WIDTH= 1 out 1 s 5 maX
] H R el R RS R 32A max output
OMIT TABLE SWITCH_NODE=TRUE u pu
= NOSTUFF CPUVR ISNS2 P & CPUVR_ISNS2 N a2 527 .
1 CRITICAL R7322 C— = 700kHz
Q7320 2,2 'R7324
PHASE 2 CPUVR_UGATE2 SISA18DN /10w 1.00
© MIN LINE WID PWRPAK-SM s 1720w
MIN_NECK_WID' 2 MF-LF
vce DIDTTRUE CgUVR_PH2_SNUB 0201
oneo08 Rosrurs CPUVR_ISUMN R7°§T2 7 —
NOSTUFF oD 51 52
ISL6208D 1 NO_XNET CONNECTION=TRUE P 1
c7322 N . NOSTUFF CPUVR_ISNS1 N
(> CRPUVR_PWMZ 3 lpuy DFN L oorl 2 0.001UF R7325 R7326 N\ 2oz
S sov 11195 ZOOK NoNE NO_XNET_CONNECTION=TRUE
. X7R-CERM
s s [y CRUVR_FCCM 7 |rceu uears| 1 ] 0s02 V2 e 0207
crrTICAL OMIT TABLE 2012 2201
PHASE| 8 b CRITICAL =
| H Q7321
HRM LGATE[ 5 CPUVR_LGATE2 4 G| ko SISA12DN CPUVR_ISEN2 oD =
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
< EYIZTZE;UWE.W 0.2 2w L E;UWE.W.M o
C7321 402
0.22UF
1|2
Al =
10%
16V
CERM
402
e
p— —— A
SYNC MASTER=J41 MLE SYNC DATE=04/09/201;
1o as s nom
CPU VR12.5 VCC Power Stage
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64 62 55 52 51 41

PPBUS_S5_HS_COMPUTING_ISNS

l
.|*C7430 L*C7431 1C7432|1C7433 ,|'C7434
62UF-0.0230HM = 62UF-0.0230HM ——= IUF  —— 0.001UF =~ €2UF-0.0230HM
2 38 2 38 % RN PY- . SN P 11
7062 53 42 23 22 21 20 19 17 _PP1V2_S3 CASE-BSEY. CRSER9EY) 683-1 0402 CRSER9EY)
o 51 36 _PP5V_S5 cTiGi" _l_
"
00 %58 2
603
10UF
789 CRITICAL
v 2
38 = Q7430
[MIN LINE WIDTE=0.§ mm " ~ CSD588730Q3D
L MIN:NECKWIDT!&:%.& f\g Q3D
VLD _
= MIN-RECRWIBTHE :§ 7™ 4 OB% 173145ij 0.1UF } VINL 1 CRITICAL
12 |vsin vBST| DDRREG_VBST _ Gl _DDRREG_VBSI2 RC | CRITICAL R7450
U7400 PRVH DDRREG_DRVH PIPToTRoE MIN-LINE—WIDTHLO 5 M 3|76 — L7430 0.002
’ > MEMVIT_PWR_EN (VTT Enable) 1 sw|_13 DDRREG Ly CATENOPETTRUE DIDT-TRUE DIDT=TRUE 257 6 1.0UH-20%-11A-0.0110HM S&F{%W
s> (omy—DDRREG_EN (VDDQ/VTTREF Enable) 16 |ss TPSSFtQIG SWITCR_NODESIRUE - PIDTERUE 402 4 | TGR sl | 7 oPDDR_S3 REG_L 2 ppopR 53 REG R 1 2 PP1V2_S3 EBn
E: uy
DDRREG_1v8_VRER, - B BT — R mprsg e ncsichouipnes 1 g rosposao-an - I LI diedis o
TN LINE WIDTE=0-7 7 A CRITICAL PGOOD) DDRREG_PGOOD s N hE — NOSTUFF UE NECK] : CRITICAL
= - - mm DDRREG 1 1
C7415:1 R7415 .» DDRREG_FB REFIN VDDOSNS.2 VDDROSNS fo— R7435 e ISNS 1V2 S3 P L|tC744 |
0.1UF —— MIN LINE WIDTH=0.2 mm = vrr| 3 % PPOV6_SO_DDRVTT DDREEG DRV 5 | BG |_§ . ——330UF 1 Vout = 1.35v
. T %;71{ MIN_NECKWIDT -1 ™M HPRREG MODE 19 |mopE 1 XW7460 MIN LINE WIDTH=0.6 mm Q 310w : 308y TOC Z(fll%g 14.1a tput
v T DDRREG_VTT 1 =8: 1 I 1v2 OLY- . +1A max outpu
X7R-CERM 2 %‘Siow DDRREG_TRIP 18 [rrIP ﬂ%g%%gkwg%g¥sgN§2 iy MINNECKWIDTH=0. 2 mm o 2?53“ R SNS_1V2_S3_N CREE-BBTEmT 19% 2 (07435 1imit)
2 ice NeaR-u7300. 8150m VTTREF| 5 ™ prace NEAR-C2720.1: 3mi CRITICAL XR-GEEY £ = 400 knz
VTT THRM - CRITIC};L 074411, 1C7445
1R7416 PGND GND OND DAD HP%EWZLEEKE'WS"%B’%E??BE“F 462 L 33 é)ztég - 1 5our FLACE NEAR=C7440.1: 1
1C7416 9 5 9 o VOorTAGE=0 6y -t T ROLY-TANT 2 83V XW7401
57.6K or E 3 4%y o 835 (xW7 0
ﬁzow X7R-CERM 2
b 0402 1 1
5201 1 =
= 2| C74501 R7460
XW74000; 0-220F —— 10
g] 185 T _Dﬂ.D.D.RREGJLDDGSN.S.) 1 DDRREG VDDOSNS R
sM CERM 2 IN LINE WIDTH: ™ MIN _LINE WIDT
1 402 MIN_NECK_WIDTH: 7 mm 1/52%UW MINWECKWIDTH 0 17 mm
3
GND_DDRREG SGND

TH=0.6_mm
15 mm

MINWECKWIDTH 0.
VOLTAGE=0V

p—
SYNC MASTER=J41 MLE

=TmC DATESos oo sord A
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59 [IN)-ESVS4RS3 EN

TAGE=0V

5%
1/20w
ME
20201

PLACE_NEAR=U7501.4:2mm

‘R7551
0

59 [IR)—SS BWR EN

PLACE_NEAR=U7501.21:2mm

‘R7552
0

5%
1/20w
ME

20201

SKIPSEL Strap
VREF2 Auto Skip (Higher Efficiency)
VREG3 OOA Auto Skipl (Lower Efficiency)
64 62 o1 _EPBUS_SS5_HS OTHER ISNS BYPASS=07520.1:1.5mm
62 53 3g RSV S5
c7542 |, c7540 Y|, 1 C7570 ! c7541 62 58 55 54 49 47 35 33 PESU S4RS3 c7584 *|, c7582 |, 1 C7581 1 C7583
62UF-0.0230HM 62UF-0.0230HM — — — — 1000PF 62UF-0.0230HM 62UF-0.0230HM — — — — 1UF 1000PF
208 200 T~ 100 s PSVER3V3 VREG3 200 20n — T 108 100
v 2 v 2 2 X7R-CERM c7500 ! MIN_LINE WIDTH=0.2 mm v 2 v 2 2 xem 2 ¥SR-cERM
aa-poLy mawr-poLY o aa-poLy mawr-poLY
cass-proon cnsmpzonn 0201 10r —— MIN_NECK_WIDTH=0.2 P P 302 0201
100
o ST ESVEIV3I VREF2 BYPASS=07560.1:1.5mm
s
NOSTUFF R R
'R7500 |'R7501 " T - - c7501
SV S4Rs3 vBST R 0 0 = = ry = N
s s @ & o © B
I NECK 1720w 120w 0 > 2 2 4
DIDT-TRUE e e
Q7520 R7545" 0201 0201 > > > Q7560
F=400KHZ CSD58§Z3Q3D ' c7524 > skIPSELL oo CSD58§Z3Q3D
Q —— o.1ur [y P5SVP3IV3 SKIPSEL SKIPSEL2 — 2 —ERdvs 5o REG R
EPSV sams3 v / PP3V3 S5 REG R
58 55 54 49 47 28 2 1 |VIN ] .o ey 4_|ocsEL U7501 EN| 12 _smc pM G2 E } VIN| 1
o 102 orn
Vout = 5.0V _.>|| 2 < le— Vout = 3.3V
CRITICAL PS5V S4RS3_REG L - TG| 3 PS5y s4rs3 vest 31 [VBST1 =3 vBST2| 26 P3v vesT MIN_LINE_WIDTH=0.6 mm 3 | TG — CRITICAL
7.2A MAX OUTPUT DIDT-TRUE 6 MIN LINE WIDTH=0.6 mm DIDT-TRUE © DIDT-TRUE MIN NECK WIDTH=0.2 mm 6 6.5A MAX OUTPUT
L752 MIN NECK WIDTH-0.2 mm 3 1 |prvEL 2 DRVH2| 2 3 _ S L7ae0
_ ! It 4rS3 DRVE " P3v3 S5 DRV DIDT-TRUE 2081380
2.2UH-20%-13A-0.0120H 7 []vsu TGR| 4 WIN LINE WIDTA=0.6 mm DIDT-TRUE GATE_NODE-TRUE n GATE_NODE-TRUE DIDT-TRUE 4 | TGR sl [ 7 2-2UH-20%-13A-0, 0120HM F=400KHZ
1 2 8 (] CRITICAL HIN NECK WIDTH=0-2 mm _ 4RS3 LL 32 |sw1 o sw2| 2 v CRITICAL s L :
o . o o . .
CRITICAL PIMEO63T2R2MS_Sn WY LINE wrpa=0-¢ DIDT-TRUE SWITCH NODE-TRUE 3] SWITCH NODE-TRUE DIDT-TRUE mossmane. o cRTTICAL
150UF-0.0B5OH! 15251798 — - - N P5V_S4RS3 DRVL 30 [DRVL1 DRVL2|_27 P3V3 S5 DRVL - 15251798 N 150UF-0.0180HM-1.8,
CRITICAL c7552 ' 2 —] MIN_LINE WIDTH=0.6 mm DIDT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE DIDT=TRUE e— 2 2 Cc7590 e
N | a Bc| s MIN NECK WIDTH-0.2 mm 5 |sc a ooe 7592
c7554 [, on W7520 xw75218] z— sy sams3 csel 7 lCSP1 csp2| 18 £3v3 s5 csp2 —z xw7550§:| XW7561§] 202 on —
v x o ,x - fov .
vourznr PLACH NEAR=L7520.1:3mm & Cc7518 SV S4RS3 CSN1 8 CSN1 CSN2L 17 B3V3 55 CSNZ A NOSTUFF 2 on [
chom-ma-sn ] 3 J1uF . . ss-52-om
PLACE_NEAR=L7520.2:Bmm | NOSTUFF ? | |Uz 54 _PSUP3V3 VREG3 PS5V S4rs3 FUNC 11 |MODE RF|3 P3v3 55 R o 1| PLACE_NEAR=L7560.1:3mm PLACE |NEAR=:
casanss
1 PLACE_NEAR=L7520.1:3mm ‘R7522 11 P5V_S4RS3 VFBI 9 _|VFB1 VFB2| 16 P3V3 S5 VFB2 R7562 PLACE_NEAR=L7560. 2 : $mm] CRITICAL
150UF-0.0350mM |* crITICAL 2 - 2.2
——c7553 2.2 Loe sy S4Rs3 comp1 10 |COMP1 comp2| 15 £3v3 S5 courz 5% 1four-0.018quli-1. 82
2ps w7922 5% MIN LINE_WIDTH=0.2 mm 1/10W
6.pv 2 7 1/10W Rt MIN_NECK_WIDTH=0.1 mm MF-LF c7593 —
rory-TAfT e ME-LF P5VS4RS3 EN R 4 |EN1 EN2| 21 P3v3ss EN R| 603, . —
CASE-B2-pM 603 PLACE_NEAR=L7560.2: 3fun 200
2 — v
B * R7547 *{PGoop1 PGOODZ1 20 P3V3_S5_REG_SNUB XW7552 S 2
1.33K D THRM_PAD DIDT=TRUE % CASE-B2-SH
J_ DIDT=TRUE |1 cmUFF > 'R7536 |, NO STUFF oN = NOSTUFF
) C7522 1 by e ot A xwrsoo 7 35353905 s 11562 e 2 J
/200 20x 1200 p3v3 S5 vEB2 XW
» N R7506 1 0.001UF p—ov3 55 UrA2 XM
0.001UF i Lo o R7549 - 249x 201 R7516 1ok -2 mn
580 7 Lo e o § w 665K 2 X7R-CERM
X7R-CERM P5V_S4RS3_COMP1_R 2 aow PLACE_NEAR=U7p01.28: lmm e /200 2 B
040 R7556" - - - N s - P ovez_R e R7563
1 c7537 o201 S . 5 201 = 10
= 4.22K c7536 sroer —— | c7538 c7539 s
1/20wW
Psv_sars3 vrHl R 120w 47000F 10s —T— 47000F 2208 P3v3 S5 cse2 R o
F o necomy o e MIN _LINE WIDTH=0.2 mm  DIDT=TRUE 5201
MIN_LINE_WIDTH=0.2 mm| 201, AR oo A ooy MIN_NECK_WIDTH=0.1 mm s ,
MIN NECK WIDTH=0.1 mm ) p3v3 ss ves2 R
- - R7520 201 201 oz01 MIN_LINE WIDTH=0.2 mm MIN_LINE_WIDT!
pSv_sams3 csel MIN NECK WIDTH-0.1 mm MIN_NECK WIDTH=0
DIDT-TRUE MIN LINE WIDTH-0.2 mm
i 54 _BSVP3V3 VREF2 54 _P5SVP3V3 VREF2 23.2%
WIN LINE WIDTA=0.2 mm 1
MIN NECK WIDTH-0.1 mm 120w
o
P5VS4RS3 PGOOD ’
T
1 mm WIN LINE WIDTA=0.2 mm
S5 PurGD MIN NECK WIDTH-0.1 mm
R7561
10x
Gip Psve3vs senp 10
MIN LINE WIDTH=06 mm
MIN NECK WIDTH-0.2 mm

pr—
SYNC _MASTER=J41 MLB
[P T

+ C7572

7560.2:1.5mm

Pow|

5V S4RS3 / 3.3V S5 Power Supply
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<SCH_NUM>

2



http://laptopblue.vn/

1.05V SO0 Regulator

64 62 53 52 51 a1 _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
%3738 &5 200 200 st 200 108
ity 2 ity 2 cann 2 2 o 2 xsr
casE-p2s-1 case-B2s-1 0402 case-B2s-1 402
P1V05S0_BOOT RC l FLACE_NAAR-Q7950.8:1.5mm
6a 62 53 50 19 a7 53 32 PRSV_SARS3 ‘ 760 1 C7630 -
U
C7600* C
1 O%LEI;I; o6 CRITICAL
% = 07630
JR— o FDPC1012s
LLP
= VLDOIN P1V05S0_VBST
IR S INE WoRHOS mm s lvs A
12 |ysIn vBST| DibTemmo osE ™
. . B 9 [v+ OMIT
Scrub S3 & S5 pins connections! U7600 DRVH_lA—l R7f31 — R7640
P1VO5S3 EN 17 |s3 TPS51916 swl_13 P1V05S0_DRVH 1 2 p10550 DRVE|R > wse | 1 0. 063
59 PLVO5S0 EN 16 |s5 MIN NECK WIDTH-0.5 mm N WECK WIDTHA0.5 mm it L7630 13
QFN GATE_NODE=TRUE ATE_NODE=TRUE 2 1.0UH-20%-11A-0.0110HM e 358 s
DRVL{ 11 DIDT=TRUE MF-LF IDT=TRUE M M CYN PP1V05_S0 88 11 1s
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 . 1 2 pP1V05 SO REG R 1 2 £ = 1.05 55 58 59
R L FINNECK TS0 3 R I I Ue T 1] nosTurr  rosposso-sw v inieimomce:smm s 4 Vout = 1.03V
C7615 R7611 P1V05S0_FB 8 |IREFIN SWITCH_NODE=TRUE 1 CRITICAL VOLTAGE=1.05V CRITICAL —
0.1UF —|— 35.7K TN LINE WIDTH=0-2 mm VTT|_3 eivossd vr DIDT=TRUE = R7632 .| 21A Max Output
19 T 19, NBCK_WIDTRZ0-1 P1V05S0 MODE 19 |MODE VT 1 2.2 c76as 1s £ = 300 kH
XTR-CERM 2 w2 P1VO5SO_TRIP 18 |TRIP P1V0550_DRVL 7_[Lse 210w FIACHNEARTLYO30 211 S e 2
- A 2201 MIN _LINE WIDTH=0.6 mm 1 MF-LF C7623 2.0v 2
g VTTREF) MIN NECK WIDTH=0.2 mm 5603 1000PF —— POLY-TANT
GATE NODE-TRUE Loxs 1905 50 5 PF —— casm-s2-sni
YTT THRM DIDTZTRUE v P1V05S0_LL_SNUB 74 42 (OUT-LSNS 105 S0 B 2%,
DIDT=TRUE
PGND GND GND PAD alala NOSTUFF 0402 CRITICAL
'R7612 z|z|z 74 a2 ISNS 1V05 SO N
RIex 9 o4 9 4 P1V0550_PGOOD & = HEE C7632: Qe A —— .|t c76as it o 2
. b _001UF =
i 'R7610 |'R7613|'R7614 T 0.001% 2007 XW7610
17200 b 200
ME 1K 47 .5K 17.4K H X7R-CBRM 2 P SM
201 1 1 1 A
2 B2~
s e 1920w 1720w 1720w Case-2-sm1 N
MF MF MF
2201 2200 o] 22 i = 2 =
XW76 059 198 1 B
CERM 2 =
402
1
P1V05S0_AGND
MIN_LINE WIDTH=0.6 mm PLACE NEAR=U7600.21:1mm
WIDTH-0.2 mm
R7641
P1V05S0_VDDOSNS | 10 A P1V05S0_VDDQSNS_R
MIN_LINE_WIDTH=0.2 mm 52 .2 m
MIN NECK WIDTH-0.17 mm 17200 17
201

p— —— A
SYNC MASTER=J41 MLB SYNC DATE=03/28/2013
[P TIT -

1.05V SO0 Power Supply
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PPBUS_G3H

64 62 50 49 42 a1 27

CRITICAL

FDC638APZ_SBMS001

L]

PPBUS SO LCDBKLT FET
MOSFET FDC638APZ
CHANNEL P-TYPE
RDS (ON) 43 mOhm @4.5V
LOADING 0.65 A (EDP)

*C7797 AND C7799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS
*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 : TAERE 15 A SENSE RESISTOR STUTEN pLACE_NEAR-L7701.2: 3mm
1 2 PIEI‘{III_I\.] %OWSIVS ECDBKLTF - ~ A DUP;B g sw BKL7 CRITICAL CRITICAL
MIN-NECK WIDTH=0:25 mm - N US_SW_ L7701 PPHV_SO0SW_LCDBKLT 60 62 61 D
603-HF VOLTAGE=T2. 6V ON THE SENSOR PAGE 15UH-2.8A 7
PLACE_SIDE=BOTTOM |IR7 788 C77821 — So223
- 301K 0.1UF +ou PPVIN_SOSW_LCDBKLT , L (Y YY L2 ., LCDBRLT BOOST A N K
1720w 183 " CRITICAL Prupos3T-su [ HIN REERAEBTN=0: 158" u < CRITICAL | CRITICAL
XTR-CEEN C77121 1C7713 SWITCH_ NODE=TRUE RB160M-60G 1C7796 1C7797 1C7799
2201 10UF 0.1UF DIDT=TRUE ——220PF —-10 — 10
385 PEM T, 38 T %8{’} %8{’}
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
B
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 ~ 1y
§3brom
N wwmays Qe PP3V3 SO ! 10.2 ohm resistors for current
1 EDP_BKLT E LCDBKLT DISABLE :
= = = BYPASSU7701.C4: 4mm measurement on LED strings.
Q7 707 |2 6 77111 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
0.1UF ——
DMNsLO?XTIf;EZ K 613 N - . . 10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R7717,R7718,R7719 BKLT : ENG
CERM=X5!
— 020 © 2 © 10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,SM R7720,R7721,R7722 BKLT : ENG
ot (GND_BKL_SGND) VDDIO VLDO VIN C
2[c " sl
Uu7701
1 (T BKLT PLT RST L 25-BUMP-MICRO BKLT PROD
L D2 B1
R7741 BKL_VSYNC_R vSYNC sw_o 2 R7717 0 AAN LED_RETURN_1 g, o e
1 10K 2 BKL FLTR c2 SwW_1 MIN LINE WIDTH=0.5 5% 16W MF-LF 402
/\/\/\/ FILTER MINWECKWEDTH: 20 mm MIN LINE WIDTH= 0 5 mm
v o PLACE_NEAR=07701.E5:10mm MIN-NECK—WIDTH=0:20 mm
R7 g 53 1/;2Fow BKL_ISET B3 |1ser FB| A5 R77 BKLT : PROD
1 2 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 lMZFDW BKL SCL D3 PLACE_NEAR=U7701. mm MIN_NECK_WIDTH=0.20 mm
SMBUS_PCH_DATA 0201 BKL DA o] SO our1| ES_BKL_ISEN1 BKLT : PROD
@ e u gDy SHBUS_BCHDATA sDA our2| D5 BKI, ISEN2 R7719 o . 2 LED RETURN_3 60 o4
r: 0x58(Wr)/0x59(Rd) 1;20w BKL PWM A4 | pym our3| €5 BKI,_ ISEN3 MIN-NECE WIDTH=0: 20 mm MIN TINE WIDTH=0.5 mm
o] AV BKL EN 23 | o oura| E3_BKL_ISEN4 PLACE_NEAR=07701.C5:10mm MIN-NECK—WIDTH=0:20 mm
BKLT : PROD
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 TP770 ].TP % ours| E1 BKL_ISENG6 VIN LINE WIDTH=0.% mm
N Z%OW 100K CRITICAL MIN_NECK WIDTH=0.2Q mm MIN LINE WIDTH—
MF 1% PLACE_SIDE=BOTTOM =z = PLACE_NEAR= U7701 E3:10mm MIN_NECK_WIDTH= 20 mm
R7704 201 1720w @ A B R7721 BKLT : PROD
33 a o aa 0 1 2 LED_RETURN_5
- EDP_BKLT_PWM 1 2 2201 B ZE 2 ZE — W T w0 s VYV s T/ Tew Mr-tr 402 — 1D ° ¢
T VY Fpwm=9 . 62KHz SR S HHRR TR Vet RS o
17200 L I_LED=17.1mA see spec for others gf x| 2o - BKLT : PROD
201 = 1 1 1 R7722 0
R7 755 R7714 R7716 TN TINE WiDThe e 2 LED RETURN 6 60 6
21.5K 90.9K MIN-NECK WIDTH=0.20 mm MIN TINE WIDTH=0.5 mm
1?20W 1/20‘%’ 1?20W PLACTE_NEAR=U770 :10mm MIN_NECK_WIDTH=0.20 mm
€L 5201 201, 5201 XW7710
= SM
GND_BKL SGND 1 % 2
MINWECKW]{BTH 0 2 %
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=U7750.1:2:2 MM L AoDLED SW CRITICAL |
1 1098as-5M MIN NECK‘WIDTH 0: 225 MM J7715
C 7 7 5 0 SWITCH N'ODE TRUE
10F ~ BIDT=TRU FF14A-4C-R11DL-B-3H
%8{%} VIN F-RT-SM
5
X5R 2 NCx—)
402-1 Uu7750
L | sPN035007G [y
MLF
2
- SMC_SYS_KBDLED 3 gy 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
VOEGEK?OHDTH 0 2NMé4>< 5 Inc VCI)LTAE%K;VOHDTH 0-27m
= ) 6
1IR7700 1 C7755 1C7756 nex——0
o B == 0.220F —=0
47 T T T 51850793 —
p—
EZIE}W o] & L g— 2 3o%-ceru SYNC_MASTER=J41 MLB svne oate=os oe o] A
2 0603-1 0603-1 e ————————
2 402 . .
LCD/KBD Backlight Driver
<SCH_ NUM>| D
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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

dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.

CRITICAL
XDP
u7840
TPS720105
61 62 59 58 45 18 14 11 s _PP3V3 SUS son PP
16 62
4|BIAS
Vout = 1.05V
S 1IN ouT| L
Max Current = 0.35A
3 BN NAZ_x NC
XDP THRM XDP
P 1.8V S3 REGULATOR c7840 ¢ on TR : cr841
3893 4% 5 PP3V3 S5 o Tup —— ]
Y 108 —
6.3
car
CRITICAL
c7824 ¢ ©7820 : T
1000PF u .
T 15251870 OMIT
R7829
u7820 L7820 0.002
ISLB009B 2.2UH-20%-2.0A-0.1080mM 1%
DEFN 2520-5 i
0612-SHORT
s I P1V8S3_EN 2N CRITICALLX|® P1V8S3 SW 1 I L2 PP1V8 S3 REG R 1 2 __PP1V8 S3 20 21 22 23 57 62
SWITCH_NODE=TRUE MIN LINE WIDTH=0.6MM
6 DIDT=TRUE CRITICAL MIN NECK WIDTH=0.2MM 3J< >L4
s> (OUM}—B1VBS3 PGOOD 3lpor VFB P1V8S3 FB VOLTAGE=T. 2V CRITICAL CRITICAL NC NC
. 5 1 7823 17821 £ = 1.794v
KIP RSI J L Zour Vout = .
— ¢ — %0 =
GND THRM_PAD R7820" B ;SZ X 2 esz . Max Current 1.8A
= NPO-COG-CERM X5R-CERI- —
7 9 113K 0201 o5 Freq = 1 MHz
1e
1/200
e
201,
<Ra>|
1 CRITICAL
R7821 c7822 1
90.9K
18
17200
MF X5R-CERM-1 2
201,
<Rb:
Vout = 0.8V * (1 + Ra / Rb) -
1.5v sO0 LDO
CRITICAL
u7870
TPS72015
SoN PP1V5_S0
5429 29 38 37 36 13 13 13 3 PR3V3 S5 4|p1as 858 59 62 64
Vout = 1.5V
62 57 23 22 21 20 [TW)-BBLVE S3 6 |rn our 1
3 2 Max Current = 0.02A
59 20 [TM)-BM SLP_S3 BUF L EN NAZ % NC
THRM
c7870 ! Cc7871 1 GND PAD 107872
1UF —— 1UF —— 5] 7| —— 2.2UF
Tos Tos —— 10
G 2 G 2 2 ——
p—
402 402 402 SYNC MASTER=J41 MLE SYNC DATE=OZ/06/201?
. (2o un:
BYPASS=U7870.4:1mm . .
Sensa-o7670.6110m 1 Misc Power Supplies
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8 7 6 . . 3 2 1
1.5V SO Audio Switch Loading specs per J41/43 PowerBudget Riviera rev0.99%e

NOSTUFF
R8842 R80041 — PP1V5_SO0SW_AUDIO_HDA 8 11 17 s8 .
s PP1V5_S0 1 2 1A PP1V5_SOSW_AUDIO HDA 11 10 56 3 3 ‘7 S l | S S \"Y, t h
e /\é\%/\l ;% MIN-NECK—WIDTH=0.17 M hd l C
17200 1720w VRLTACECT By OMIT
NOSTUFF 0201 0201 v R8020
1
R8040 4 — PP1V5_SO0SW_AUDIO wo e Uugozo
10K U8040 _— PP3V3 S5 TPS22924 i
1/23% TPS22924 { PP1V5_S0SW _AUDIO ., . “BREREEREL a2 ése AL PP pp g CPLZSHORT oo cus
261 A2 cse Al MIN-NECKWIDTH=0.17 mm EDP: 35mA VOLTAGE=3.3V_ = = e e e 6z e
2 Win  vour( VOLTACE-T.5Y B2 | vy vour([ sy | VORTEGES3:3Wru—o. souy 3 J<4 EDP: 112mA
B2 B1 _ BASE=TRUE CRITICAL MINZNECKZWIDTH=0I20MM & it D
CRITICAL
P3V3SUS_EN c2
- D P1V5S0SW_AUDIO (EN c2 oy U8040 > O R u8020
GND
C8040 1 - Part TPS22924C Cc80201 3 Part TPS22924C

3] 1.0UF —— -

gzugg f— Type Load Switch Gig{z Type Load Switch

020%2% 2 R(on) 19.6 mOhm Typ 0201-1 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
3.3V S4 Switch 3.3V SSD Switch e apev s —

R8000 N
U8000 0-502 W RE3V3 85 8002 .

Q
=
H
H

74 61 0 pu VDD
$iis PRP3V3 S5 TPS<:2521:924 0§12- SHORT igg 2 Uu8005
Hibk a2 FET R PP3V3_S4 25 33 26 20 39 2 6 402 SLG5AP1471V | 2
B2 | VIN Vou'L( M%ngm%gm 0.50MM 3 4 EDP: 119mA 1C8070 = TDEN (3] PP1V05_S0
CRITICAL MINZNECKWIDTH=0-20MM ¢ - go.glUF D - PR T
55 20 10 [Ey—S4_PWR_EN c2 fon vbD 2 823V x5 s 15 PCH_HSIO_PWR_EN 9 o CRITICAL s| 5 PP1VO5_SOSW_PCH HSIO o 11 50 62
GND Uusoo0o Uug8070 6301 " s|7 EDP: 1.84A
C8000 * 3 Part TPS22924C SLG5AP1453V = GND Us005
1.02081; e p Tond Switen P3V3S0SW_SSD_FET_RAMP 7 |cap  '°FN ol 3 g @ C
623% ype oa. witc
oy 2 . SSD DWR EN 2 |oy CRITICAL PP3V3 SOSW SSD FET R ., Part SLG5AP1417V
R(on) 1.5 mohm Typ GEOLL ¥ e e o EDF: A = Type Toad switen
q @ 2.5V 25.8 mOhm Max 4700%{ GND MIN-WECRWIDTH=0:38MM Sense R on sensor page ¥p
v
£ X7R 2 ® _ . R(on) 9.8 mOhm Typ
Current 2A Max 201 NOSTUFF l u8070 2?1%}1}12: 1;;1;:‘; igtzegﬁérement of @ 4v vgs TBD mOhm Max
= = part SLG5AP1453V <65uS from EN to 95% (1.05V) Current 6A Max
59 58 Type Load Switch
: 3
3 3 ‘7 S 3 S‘ﬂ’ t h OoMIT 1750w R(on) 7.8 mOhm Typ
MF
® 1TC R880121 0201 @ 25C 8.5 mOhm Max
1w Current 5.3A Max
74 64 U80 10 0612—SHORT
7124 % pp3v3 S5 TPS22924 PP3V3 S3 FET R 1 2 PP3V3_S3 15 18 19 33 36 40 41 62 61
i =
62 60 59 58 A2 MIN DINE WIDTH=0.50MM 3 4 EDP: 1.02A NOSTUFF
B2 )VIN Vom( MIN_NECK_WIDTH=0.20MM M& i Q8060 CRITICAL
CRITICAL IRFHM830DPBF
5 I P3V3S3_EN C2 lon Uso010 PQFN3 3%
GND
PP1V05 S0SW_PCH_HSIO 1 s 62
8 Part TPS22924C 50 s 27170615 nh £ PPLVOS SO EDP: 1.84A o
p NOSTUFF NOSTUFF s
Type Load Switch 1
22 23 56 52 51 48 43 33 17 10 PPSV_SO . 8061 RB060
R(on) 18.5 mOhm Typ ez e NOSTUFF 2 5%
q @ 2.5V 25.8 mOhm Max i NTUD3169C2 < 1716w
R8 0 6 3 SOT-963 MF-LF
= Current 2A Max 10K N-CHANNEL | | HSTOFET DRV_L 2402
1/20m HSIOFET DISCHARGE
a8, NOSTUFF B
HSIOFET EN_L 2 Q8062
3.3V SO0 Switch NOSTUFF DMNsLO?é’TK;sZ_I
® 08062 |2l iInn )
R DMNSLO6VK-7 |4 = NOSTUFF
o U8030 Sense on sensor page O C8060 1 slc
232819 PP3V3_S5 TPSCZS%924 PP3V3 _SO FET R ., o 0.01UF ——
3738 33 A2 Al A Kt 10v =
R vy vour( 1 M LN uibng . sou N L - e
CRITICAL EDP: 1A (8030 s 1 oy PCH_HSIO PWR_EN] = . L
P3V3S0_EN 2 lon
> D = eND Part TPS22924C (HSIOFET EN_L)
C? 0301 3 Type Load Switch re—
.OUF ——
20% .
629% R(on) 18.5 mOhm Typ 5v SO S t h
020558 2 @ 2.5V 25.8 mOhm Max W1l1tcC
r Current 2A Max
= e 62 55 54 45 47 35 22 _PP5V_S4RS3
. p
1
3.3V Sensor Switch ) €8080
o 2 }}(gi—cm{m OMIT
s U8050 R8050 u8080 0201 R8081
i PP3V3_S5 TPS22924 PP3V3 S4SW_SNS_FET R 9 PP3V3_S4SW_SNS SLESAEL 3V = 0-502 —
h 1 2 a1 42 43 62 - ——
L V38 a2 csp A [V v P5VSO_FET RAMP 7 cap TDOFN D 3 g by SYNC MASTER=J41 MLB Senc Darz=os/ocrzord A
24 37 ﬂ%’m%é'é%m"%%g 8 Smm 1 1%sw EDP: 50ma CRITICAL ha 0612—-SHORT 1SR —
EH B2 |Jvin  vout(|B1 MESLE c8081 : - P5VS0_EN 2 |on 5 spLsTX Sng_FET R LAAAL PP5V_S0 1617 32 45 46 51 52 56 58 5 Power FETs
CRITICAL 4700PF MIN LINE WIDTH=0.50MM 3>L J<4 EDP: 300mA?
4z 39 37 SMC_SENSOR_PWR_IEN C2 [ox 193 GND MIN-NECK_WIDTH=0.20MM Ne  xe
82 o U8050 i - U8080 Abple I <SCH_NUM>|D
201 pple nc. —
C§00%1Q 1 3 Part TPS22924C 1 Part SLG5AP1438V ® <E4LABEL>
298 Type Load Switch = Type Load Switch NOTICE OF PROPRIETARY PROPERTY: [FEf ]
XER 2 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
0201-1 R(on) 18.5 mOhm Typ R(on) 15 mOhm Typ PROPRIETARY PROPERTY OF APPLE INC.
L - THE POSESSOR AGREES TO THE FOLLOWING:
@ 2.5v 25.8 mOhm Max 17 mOhm Max I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 80 OF 121
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S5 Enables
S3 Enables
PLACE_NEAR=U7501.21:7mm 5937 36 29 18 13 (INy—BM_SLP_S4_L,
3 7 1617 16 15 13 11 s _PP3V3_ S5
S48 BRI R P standby Enables R8111 'R8116 'R8112
530 g NOSTUFF 20K 0 o
- 1
NOSTUFF Cg 11?}9 Lr2ow 1720w L7200
%Fl 1 C8142 M 51% 2201 20201 20201
o oroE cern®32Y 2 [P AP A
8% 0201 5 524 P3V3S3 EN _ — P3V3S3_EN o 5o
2 2EAM-X5R BYPASS=U8170.6:2.3mm_L NOSTUEF PMARE BASE=TRUE — — oD
402 = 55| P1V8S3 EN . P1V8S3 EN oo
L PLACE_NEAR=U7501.21:7mm R PM SLP S5 L MAKE_BASE=TRUE — D
y — S4 PWR EN g iozosess e T = LoRREG EN @y« =
, SMC_S4_WAKESRC_EN NO STUFF | NO STUFF
50 (oy-SMC_S4 WAKESRC EN | — S4_PWR_EN 2
S5 Power Good p— S4 PWR EN  ;ymy a6 20 50 59 1 Cc8111 |:C8116 |:C8112
53251 _PP3V42_G3H == 93 1UF  —— 0,47UF —— 0, 47UF
HE R
o5 od 62 PLA(:]ELNE:AR:(N50l.20:7mm1 = R8115 ? é%‘z‘;m : ;%Ex’x” : %E&xsn
R811 0%% IAANA2 USB_PWR:STBY| USB_PWR:S3 runce_mmanei400.s6sorm | rince_vaaneuezo.svcem | rince_meanmatoro.oasemm
5% 2 'R8114 'R8117
1/20wW S5_PWRGD-->SMC 1/20wW 1
MF - MEF 100 100 =
201, SMC——>PHM_DSW_BWRGD 0201 ??zow ??zow Mobile System Power State Table
% 51 5 S5_PWRGD — S5 PWRGD __ prmy 5re 55 USB_PHR : STBY it it
— MARE_BASE=TRUE R8177  once. weaneoss00.56m  once. weaneoss00. 5 6mn State SHC_ADAPTER BN SHC_PH_G2_ENABLE SHC_54_NAKESRC_EN P_sus_en Pi_sLP 551 Pi_sLP 54T Pi 1P 531
w500 S4_PWR_EN 14 2 o ugUSB PWR EN | — USB_PWR EN _ rymy o » o oo x . . . . R R
—Ates = s
NO STUFF pEp— T T T T T T 5
SSD Enable “Csita ; : : : : : ;
USB PWR:S3 .47UF beep Sleep (54AC) 1 1 1 0 0 o 3
. \ SSD PWR_EN _ SSD_PWR_EN \ . _ e 10%
64 59 58 30 15 w_MAKE:BASEETRUE — @ 5 30 58 59 6 N NO STUFF 1R8 1 75 2 gﬁ;éx,x_f,n Deep Sleep (54) 0 1 1 0 0 0 0
D 7 5 402 ) Deep Sleep (55AC) 1 1 0 0 0 0 0
59 37 36 29 18 13 SM-201 8% PLACE_NEAR=04600- 416 een Sieen (55) ) 1 ) ) ) ) )
A RB521ZS-30 1720w = Battery Off (G3MOtAC) toggle 3Hz o 0 0 0 0 0
0»2150‘1 I\ﬁ)S i‘I‘}JgF Zmizriylmmm o Battery OFf (G3Hot) 1 0 0 0 0 0 0
P5VS4RS3_EN_D | 1220,
5V needs to be held up L 4 P5VS4RS3_EN 50
so 1.05V can fall after 1.5V bt NO STUFF
et Ob e [1 C8175
—— 2.2UF C
= 103 i sy oy s e s 10 o PP3V3_S5
2 XER 74 64 62 60 59 58 57 42
402 <
PLACE_NEAR=U7501.4115mm BYPASS=U8180.6: 3mm
L 1C8180
(%)O.ﬁlUF
2 . V_
R8178 i §35yp-wom S0 Enables
S0 Rail PGOOD (BJT Version) e PM SLP S3 L 1AM 2 PM SLP S3 R L, 1 NETAyHEIe0s —
oo T 08180) i .giPM_SLP_S3 BUF L — PM_SLP_S3_BUF 20 57 3
O —— TS = = g
NE 2 NOSTUFF — NO STUFF — PM_SLP_S3_BUF 26 o7
201 'R8180 *D8185 'R8185 'R8184 'R8186 |['R8187 = v
3 330K SM-201 0 330 20K 0
RBSZ 1ZS_30 ??ZDW ??ZDW ??ZDW ??ZDW
200 T 5 8184 5 a2
2 2 2 2
2201 Nl%S i‘%U L ) N SMT20T - | runce venncososs 2o | mince ean-usoso.ssare
ALL_SYS_PWRGD ,; 1 5 s . 820, P3V3S0_EN_D » g PSVSO EN _ — P5VSQ_EN oD ¢ 5
1.5V Codec Enable = ¥ [ RES52125-3 4| P3V3SO EN . _ P3V3SO_EN w5
CRITICAL R18010 % 5 L -
e 08150 oo 1 xy—¢ AUD_PWR EN 1 . 25 BLVOSSO BN — PIV05S0 BN o -
- ASMCC0179 D8146 NO STUFF NO STUFF
= 162 64 74 DFN2015H4-8 1 1
PR3V3_SO GELE " "Re1s4 Nox— - R A Y
BT wesse 1K To% — %8%1 — éo.?%v
1 2 37650854 % 2 2 &
o3 RB521%5-30 1/;2F0W 1C8146 Gen cEru S
PLACE_NEAR=U8040.2:C7mm 201 gg-%lUF vincs s s6samm rincs enseuoi0 sraem ) piace vEAR-URGRO.2s6mm B
2 g2§
MON_3V3_DIV o i35 1
3.¥V_"D1V1der: T.07V — PLACE_NEAR=U8040.C2:7mm 3.3V SUS Detect
1
R8159
715K ” EEERENE ST RSN S,
1720w SOPGD_BJT_GND_R q
R8157 PP3IV3_SUS cwuwnwnssea  CHGR VFRQ Generation
10 U8130 Sense input 'R8133
= ceasssas s PPIV5_SO0 17258 thrahold is 3.87v RO1.
fi 595720 PM_SLP_S3 BUF_ L 50 45 46 40 38 37 36 33 30 1y _PP3V42 G3H
1750w Vbe 0.7V max € 2ma 201, CRITICAL ~ 3720w zuuay
a8 Vce(sat) 0.1V max @ 1mA R8167 VDD R8131!
- K
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 3320w
3720w TPS3808G33 o i =
2251 SUS PGOOD CT 3 |ox orN umslt TP SUS PGOOD MR L VFRg Lowk.l Fix Friclguency 201, CHGR VFR
. . . P = = — VFRQ High: vVariable Frequency ___L@ 50
Thresholds: Rail P D ir itr NO STUFF G pAp.
VDD:  2.734V-3.010V S0 Ra X GOOD Circuitry R8166 1C8131 - ~ 08131 | |3
V2MON: 2.815V-3.099V (ISL version used for development) >—B1lV8S3_PGOOD LAAA 28 1000PF DMN32D2LFB4 |
. ?[gv DFN1006H4-3 KH
V3MON: 0.572V-0.630V H 2 16Y o
R8 1 6 5 1/20w 7R-C SYM_VER_2
V4MON: 0.572V-0.630V e e e o5 PP3V3 SO 350 Hr 0201 —
sepuu i EHELE u P5VS4RS3_PGOOD 1 2 | 1 "
s142 38 2717 16 35 11 5 _PP1VO5_S0 SOPGOOD_ISL masog = V \/% \% = 1[c” stz
PPl C8160! 1750w > PM_SLP_S3 R_L |
i se PPIVS SO 0.1UF 261 164 =
## _pp5V_S0 6380 iag -
i 33 S0PGOOD_ISL | SOPGOOD_ISL of ~ CERMZE3Y 2 ss C—EBLV05S0_PGOOD IAANZ—¢ SUS Enable S
88 B B
R8170 |'R8172 2 = X PM_SLP L — PM_SLP L —— E—
v Divider: 6. 15K 6.04K Sgg"f@lg = RSI%(SSB IQZ)FSW s 42 3 SLERSRS = SLP_SUS oD 2 o2 = SYNC MASTER=J41 MLB SN PYITTETE Ay
Lo e e wumin 720w 720w 17200 1SL8BO 42 IRTES . Om>DDRREG_PGOOD 1 AAN 2 | 'R8190 ———
) ) 2201 2201 2201 TDFN 35382310 1 0 Power ContrOl
) P5V_DIV_VMON 3 |vamon B ne SOPGOOD_ISL o 3520w
1.5V Divider: ) PlVS_DIV_VMOﬁ_SVSMONCRITICAL R83%062 201 2,3,2«01 A 1 In <SCH NUM>1D
0.718V € 1.45Vmin [ P1v05_DIV_VMON 6 |vamon RsT+,8 ALI_SYS PWRGD R 1,059 2 ALL_SYS_PWRGD D 6 o7 5 s say P3V3SUS_EN — P3V3SUS_EN oo = pple c. m_
SO0PGOOD_ISL SO0PGOOD_ISL SOPGOODirsL 4 MAKE_ BA! RUE ® <E4LABEL>
1.05V bivider: 'R8161 ['R8171 |'R8173 B 1/;2Fow NO STUFF NOTICE OF PROPRIETARY PROPERTY:
0.723V @ 1.02Vmin 15K 15K 15K N A 201 1C8190 <BRANCH>
1% 1% 1% —— 0.1UF THE_INFORMATION CONTAINED HEREIN IS THE
1/20W 1/20W 1/20W 108 PROPRIETARY PROPERTY OF APPLE I .
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402
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PP3V3_S5

CRITICAL
U8300
FPF1009

MFET-2X2-8IN
ON

oD EDP_PANEL_PWR

2lvIN_1 VOUT_1

LCD Connector

51850829

LED Backlight I/F

8309 °
1UF

M-X5R

Swe®
»—-z<

I_3 VIN 2

GND

4
VOUT_ 2] 5_I

C8311:
0.1UF —
10% —

6.3V
CERM-X5R
0201

DisplayPort I/F

PLACE_NEAR=J8300.1/4: 2fm
R8350" 'R8380
100K 1M
5% 5%
1/20W i/20w
MF MF
201, 2201

1
R8370 PLACH =7§300.3:2
N Ly
320w 1000P1§ p—
MF 50V

2201 COG-CERM 2

39
40
41

1 1
5&87%63 587%64 Internal DP Connector:
z0u § :i;:/ﬁzow CRITICAL
2201 2201 J8300
2052?—[}%353E—01
Pull-ups on panel side, 61 62 56 _PPHV_SO0SW_LCDBKLT 31
R8361 4.7 kOhm to 3.3V 9
7 10 37¢gry—SMBUS_SMC_0_S0_§DA LAAA2—o 12C_TCON_SDA_R ; °
1720w NCX—1+0O
MF 3 o
0201 [ 4]
S O
NCX—10
R8362 - LED_RETURN_6 slo
LED_RETURN_5 7
1 2 60 s o
72 40 27 [Try—SMBUS_SMC_0_S0_SCL » SCL_R ot s« oo—LED_RETURN_4 sl
1720w o1 =6 ooy LED_RETURN_3 ol
0501 ot s« oo—LED_RETURN_2 wlg VAN
e ¢ qoumLED_RETURN_1 ulg |
12
R8360 NOSTS
1 @y DP_INT HPD VI « DP_INT_HPD_CONN ulg |
1720w Blo AV
L8304 ME 16
) FERR-120-OHM-1.5A 0201 17 g
L GSense resistor on PP3V3 SOSW LCD 1 « PP3V3 SOSW_LCD UF ELN DS
g sensor page el MIN LIN: IDT 30 [ 19
MIN_NECK_WIDT] .20 MM O
VOLTAGE=3.3V 20 o
g3zt e DR INT AUX oGP =T
0.1UF . 2 67 6
o DP_INT AUXCH C N 1][|2 (DP_INT AUX CH C_N) *RgEot 23 g
10'% 832 67 6a DP T ML P<0> 24 [ g
xsxg;ém C0_10F5 - o« DP_INT_ML_N<Q> 22 o
DP_INT AUXCH C_P 1|]2_(DP_INT AUX CH C P) o
67 5, — — — P 7
= X oI
C 8 3 2 0 X5R—6(¥3RM 29
0.1UF 0201 PLACE_NEAR=J[8300.24 : 1mm o
DP INT ML, C P<o> l.l I P PLACE_NEAR:J830 +25|: Imm 30 O
o 0D R8318'|R8317* -
16y Cc8321 M 1M EEH DN
XSRSCERM Q. 1UF 1/20W 1/20W 3215
e s @mp—DB_INT_ML_C_N<0> 1|2 201, 201, ECH DS
10% 36 o
16V 37
XSEEEE:RM 38 0
O
O
O
O

32

i

603

svne oate=os oe o] A

p—
SYNC MASTER=J41 MLB
R I

Internal DisplayPort Connector
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65 58

7182 PP3V3_S0
355

s
50 45 46 40 38 37 36 35 20 17 _PP3V42_ G3H CRITICAL
suuy J9500
14
DF40CcG3.0248DS-0.4V ON MLB SIDE AS LIO CAN'T FIT CAPS
45515, Cc9521
- M PNZ"  USB3_EXTB_R2D_C_N
1 1 2
(Right Speaker Enable) sy SMC_BC_ACOK ; oo i — |?@ 1 es e
65 59 35 USB_PWR_EN 00 1oy 0201
6 3 @ FINSTACKSNS_ALERT_L 515 o8 GND_VOTD=TRUE I «oUSB3 _BXTB R2D N 0-10F 9559
PP1V5_S0OSW DIO 7 00 8 GND_VOID=TRUE GND_VOID=TRUE
915 ol L0 « USB3_EXTB _R2D P 1112 USB3_EXTB_R2D_C_ P rm e
73 65 10 3CETY SMBUS_SMC_2_S3_SDA 11 00 12 SPKRAMP_ INR N oo o7 65 7 GND_VOID=TRUE GND_VOID=TRUE Xl%R%-CERl‘l
73 65 40 91(CETy—SMBUS_SMC_2 S3 SCI| E 00 12 SPKRAMP_INR_P crmyar o 74 D@agich R I§ 1 16V o 01281F
22 ESDOP2RF-02LS ESDUPZRF-02LS
o 5@y SYS_ONEWIRE 19] 5 o120 TSSLP-2- TSSLP-2-
21 22
0 O NOSTUFF GND_VOID=TRUE
e 16 11 opry— XDP_USB_EXTB_OC_L 23] 0 o2 g
o 63 12 (o) HDA_RST L 25] 5 o126 R95001 R9§10
65 61 39 37 35 (ETy—SMC_LID 2715 o128 s PP5V_SO_ALT AUD_LDO_EN 2 1 1 2
SPKRAMP_SHDN_L 29 30 AUD PWR EN MIN LINE WIDTH=0.1 mm V. )\
vrem 517° °T52 Q@ MR A,
g g D[;ED‘I
35 36 USB_EXTB_P 1465 @
37 g g 38 USB_EXTB N CED]A“ES PP5V_S0 15 37 32 45 46 51 52 56 59 5
o o3 12 ory— HDA_SYNC 3915 o]40 <D
41 00 42 GND_VOQID=TRUE 14 65 68
o 63 12 [rry— HDA_SDINO 4315 o124 GND_VOID=TRUE o
o o5 12 Cory—HDA_BIT_CQLK 451 5 o446 we USB3_EXTB_D2R _RC_P NOSTUI
PLACE_NEAR=J9500.7:1.5mm 69 65 12 HDA_SDOUT 47 60 48 ND_VOID=TRUE
C 5 2 1 NOSTUFFl 1 51 52 GND_VOID=TRUE GND_VOID=TRUE
1o L C€9550 1| €9510 ~ L R
- 10PF —— 0.1UF —/— [1c95(0 N 106 14 65 68
X5R— sov L] i 5] ——o0.1u 1
G561 2 co-city 2| xon-cifi 2 & ESDOP2RF-021.8 ESDOP2RF-02LS
2 ,é?;_Cm51651036 TSSLP-2-1 TSSLP-2-1
1

PLACE_NEAR=J9500.21:1.5mm
PLACE_NEAR=J9500.9:1.5mm

i

1/20W5% MO0201

—
SYNC MASTER=CLEAN J43
—

—
SYNC D_ATE=11/13/201

Dva
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8 7 6 . \ 3 2 1

"G3Hot" (Always-Present) Rails 3.3V Rails
1 62
42 41 55 _PPBUS G3H — PPBUS_G3H 27 4162 49 50 56 62 o0
56 50 49 — 3129 23 18 16 PP3V3 S5 — PP3V3 S5 13 15 16 17 18 28 29 34 42
gy = N OLTAGES3 3V 81672520 82 00 0
MAKE_BASE-TRUE
- — PP3 5
— PPBUS G3H 27 41 42 49 50 56 62 64 r— v 85 15073580 62 000470 27 20 42
— — PP .
\ — PPBUS G3H 27 41 42 45 50 56 62 61 — 8713073572018, 784 19470 20 20 02 LCDBKLT Rail
= — PP3V3 S5 811 13 15 1617 18 28 29 34 42
— PPBUS G3H 27 41 42 49 50 56 62 64 — pp3v3 S5 57758 59760 62 64 74
— - — 811 13 15 16 17 18 28 29 34 42
— PPBUS_G3H 27 41 42 49 50 56 62 64 — 57 58 59 60 62 64 74 64 62 60 56 PRH 0SW TLCDBKLT — PPHV_SOSW_LCDBKLT 56 60 62 64
— — PP3V3 S5 8,18013518018,17,18,28 23 34 42 o - -
— PPBUS G3H 27 41 42 49 50 56 62 64 — 57758 59760 62 64 7464 62 41 30 __PPIV3_SOSW_SSD — ¢ PPAVISOSW SSH __ e
= — PP3V3_S5 8 11 13 15 1617 18 28 25 34 42 = = — MIN LINE WIDTH-0. VOLTAGE=3.3V
— pp3v3 S5 57 58 59 60 62 64 74 MIN_NECK_WIDTH=0. :om MAKE_BASE=TRUE ¥
5231 §1 BB H MPUTING I — PPBUS_S5_HS_ QQMPHTIQQ ISNS 5152 53 55 62 64 r— Pp3v3 S5 8180735780162 70a 570 27 20 42 — PPHV_SOSW_LCDBKLT 56 60 62 64
= p— — PP3V3_SOSW_SSD 4162 64 —
. — 5,11,13,15,18,17,18,20 29 34 42 _ _ 30
— PP3V3 S5 5,11,13,15 35 17 18 20 25 34 42 D
= 315673580 62 0
D —— PP3V3_S5 PP3V3_S4 TBTAPWR _— PP3V3_S4 TBTAPWR
,w 41 51 52 53 55 62 64 _— v 55 2;;#%;?;)252;25%4” 2 = VotmaaEs v
—_— — PP3V. MAKI]
— PPBUS S5_HS COMPUTING ISNS 41 51 52 53 55 62 64 = p3vs 55 2718512078082 515470 2 30 12 e 3w 54 DETADHR E_BASE=TRUE
— PPBUS S5 _HS COMPUTING ISNS 415152 53 55 62 64 r— 15073580 62 000470 27 20 42 = 25 26 27 20 62
— PP3V3 S5 5,11,13,15,16,17,18,20 29 34 42
PPBUS_S5_HS OTHER ISNS PPBUS_S5_HS_OTHER ISNS PP3V3 S5 8773573980162 754 1547° 7 0 12 TBT Rails (off when no cable)
62 54 a1 — 4154 62 6 — .
B = — PP3V3_S5 511,13, 18,18,17,18,28 29 34 42 1.8v/1.5V/1.2V/1.05V Rails
— PP3V3 S5
) — 23 22 21 20 _BPP1V8 S3 _— PP1V8 S3 20 21 22 23 57 62 64 62 28 27 PP15V_TBT — PP15V_TBT 27 28 62 64
— PP3V3 S5 5 11,13,18 3 17 16 20 25 34 %2 — WIN LINE WIDTH=0.GMM = — WIN LINE WIDTH=0.4 M
—  PPBUS S5 HS OTHER ISNS a1 54 62 64 = opavs s 57'56"30"80 62" 64 2A max supply NECK 1 0l 2ma NECK | I
— —— 57‘és‘§;‘2u‘22‘24‘54” 230 a2 NAKE BRSETRUE
— PP -y
, — PP3V3 S5 §1L,12,15018,12,18,20 29 34 42 PP15V TBT e e
s0 49 42 _PPDCIN G3H ISOL — PPDCIN G3H 42 45 50 62 64 — PP3V3 S5 5,11,13,15 3 17 18 20 25 34 42 — PP1V8 S3 20 21 22 23 57 62 —
64 62 - MIN_LINE_W: _— 57 58 59 60 62 64 —_—
MIN NECK WIDTH= $ — PP3V3 S5 57);3)@9);@;;4); 28 29 34 4z
VOLTAGE=
™ — PP3V3 S5 5,12,13,15,15,17,18,28 29 34 42 — PP1V8 S3 20 21 22 23 57 62 PPIV3 TRTLC PP3V3_TBTLC
PPDCIN G3H ISOL e 50 on en 64 62 27 26 25 17 15 _ — [ERVECETRTRY S—
— G4 62 58 39 38 36 33 29 PP3V3 S4 — PP3V3 S4 29 33 36 38 39 58 62 64 MM
— PPDCIN G3H ISOL 42 49 50 62 64 — MIN _LINE WIDTH=0.60MM VOLTAGE=3.3V
= MIN NECK WIDTH=0.20MM MAKE_BASE-TRUE
PP3V3 S4 70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 e PP1V2 S3 17 19 20 21 22 23 42 53 62 70 PP3V3 TBTLC
@ % 3 _PPDCIN G3m = pepCTN G3n R = B e = LR R
64 —_— —— PP3V3_S4 29 33 36 38 39 58 62 64 VOLTAGE=1.2V — PP3V3_TBTLC ;5 )Z 25 26 27
— MAKE_BASE-TRUE —
p— PP3V3 5S4 29 33 36 38 39 58 62 64 - — PP3V3 TBTLC 1317 25 26 27
- — PP3V3 sS4 29 33 36 38 39 58 62 64
— PPDCIN G3H 49 50 62 64 — — PPI1V2 S3 17 19 20 21 22 23 42 53 62 70
— *r——
¢—— PP1V2 S3 17 19 20 21 22 23 42 53 62 7026 PP1V05 TBTLC — PP1V05_TBTLC 26 27 62 64
558 64 62 59 58 57 46 18 14 11 s _PP3V3 SUS = PP3V3_SUS 8 11 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42 53 62 70
35 35 17 _PP3V42 G3H — PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 — HIN LINE = VOLTAGE=3.3V —
38373 — 59 61 62 &4 65 MIN NECK_§ MAKE_BASE=TRUE 3
— PP3V3 811 14 18 46 57 58 59 62 64 — PPI1V2 S3 17 19 20 21 22 23 42 53 62 70 — PPIVO5 TBTLC 26 27 62 o4
y — PP3V3 811 14 18 46 57 58 59 62 64 e_— PP1V2 S3 17 19 20 21 22 23 42 53 62 70
—_— 17 30 35 36 37 38 40 46 49 50 — p—
= op3vaz 59 81 82 &4 &5 p— PP3V3 511 14 18 46 57 58 59 62 64 ——PP1V2 S3 1715 20 21 22 23 42 53 63,70, 3¢ BR1VOS TRTCIQ — PP1V05_TBTCIO 26 27 62 64
C - — 17 30 35 36 37 38 40 46 45 50 — — — MIN LINE WIDTH-0.4 WM
—  pp3va2 59 61 62 61 63 — PP3V3 8 11 14 18 46 57 58 59 62 64 — PP1V2 S3 17 19 20 21 22 23 42 53 62 70 ( :
—— B E TR PP3V3 -
= — 811 14 18 46 57 58 59 62 64
— PP3V42 17 30 35 36 37 38 40 46 49 50 — v
= 55 1 62 a1 65 ), — PP3V3 s 1114 18 4 57 58 59 62 64 — PP1V05_TBTCIO 26 27 62 60
p— PP3V42 17 30 35 36 37 38 40 46 49 50 — —
= gusuyd — PP3V3 811 14 18 46 57 58 59 62 64
p— PP3V42 17 30 35 36 37 38 40 46 49 50 — rpava
—_ PP3V42 G3H 59 61 62 64 65 —_— 8 11 14 18 46 57 58 59 62 64
—_— 17 30 35 36 37 38 40 46 49 50 -
= saBas
—  PP3V42 G3H 132838282 8 & ““pp3v3 s3 PP3V3 o+ 27 PEVIN S4SW IBTBST FET ¢ 5465w FBLSEL KL
— — 15 18 19 33 36 40 41 58 62 64 VOLTAG v
— PP3V42 G3H 1720 33 36 37 39 40 45 49 50 — MIN_LINE |
—— MIN NECK
— PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 —
— sadas — PP3V3 15 15 19 33 36 40 a1 62 57 16 _PR1VO5_SUS — PP1V05_SUS 16 57 62
— PP3V42 G3H 17 30 35 36 37 38 40 46 45 50 — 55 62 o —
—— 59 61 62 64 65 — PP3V3 5 18 19 33 36 40 41 58 62 64
- —
— PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 f— " "
— 59 61 62 64 65 p— PP3V3 15 18 19 33 36 40 41 58 62 64 ¥ CPU "VCORE RAILS
— PP3V42 G3H 17 30 35 36 37 38 40 46 45 50 f—
= sadas — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 — PP1VO05_SUS 16 57 62
— PP3V3 S3
13 12 o _PPVRTC_G3H — PPVRTC_G3H 1213 17 62 s — 1918 1933 36 40 41 5 e o 64 62 52 42 10 s _BPVCC_SO_CPU — PPVCC_SO_CPU o 10 42 52
64 62 17 — MIN LINE WIDT — PP3V3 S3 15 18 19 33 64 62 59 58 57 5 _PPL1VS S0 — PP1V5 SO 557 58 59 62 64 — 62 64 pre—
MIN NECK WIDT! — R T =
VOLTAGE=3V. — PP3V3_S3 15 18 19 33 36 40 41 58 62 64
MAKE_BASE=TRUE —
¥ — pp3v3 s3 15 18 19 33 36 40 41 58 62 64 v
— PPVRTC_G3H 812 13 17 62 64 — — PPVCC_SO_CPU 8 10 42 52
— *— 8 57 58 59 62 64 — ppvce S0 CPU 62 64
_ s 10 42 52
36 30 27 18 17 15 13 §2 11 §'_PP3V3 SO — PP3V3_ S0 8218%8%150 05 17 10 27 30 36 30 — 857 58 59 62 64 — 62 61
. BRI T = FIN LINE WIDT VOLTAGE=3 .3V i Vit P PR e Pt P P ) =
5V Rails MIN NECK_WIDT! MAKE_BASE=TRUE
— PP3V3 SO 8223%25%12 %0 10 10 27 30 36 38 — PP1V5 SO 857 58 59 62 64
= Sotiothn i 8 1 s736%80°60 ) =
p——=—FEB3VS0
— PP3V3 SO 54,65 74
2 54 53 36 _PP5V_S5 — PP5V_S5 26 53 54 62 r— el iz 1513 19 45 57 53 38 0
= MIN LINE WIDT! — PP3V3 SO 3938 55 61 62 04 5 74
= %112 13 15 17 18 27
MIN NECK WIDT! PP3V3_S0 PLES R E R R HE LR L
. BASE=TRUE — PP3V3 S0 §218%18%13%s 17 15 27
— PP5V S5 36 53 54 62 —— w3 S0 S0ti0'41132193 1141857468780
— — PP 8 11 12 13 15 17 _18 27 30 36
— PP5V_S5 26 53 54 62 — op3vs so 393980°41°42°43° 62 53 20 _PPOV6 SO _DDRVTT — o PPOV6_SO DDRVTT 24 53 62
— — 64 65 74 —_— T) B
B — PP3V3 S0 8138151005 17 10 27 30 36 38
55 safhs 47 35 32 PRSV_S4RS3 — PP5V_S4RS3 32 35 47 45 54 55 56 62 64 —— O e T B T E T T
PR = — PP3V3 SO 51112 13 35 07 18 27 30 36 §3 0
= oravs so 393031 42 43 4a s 565 —_ PPOV6_S0_DDRVTT 24 53 62
r— Pp3v3 80 b ;? z% Zf Z% %f 3 §§ s —  PPOV6_S0 DDRVTT 20 53 62
— pp3v3 S0 45 56 59 61 62 64 65 74
— PPS5V_S4RS3 32 35 47 43 54 55 58 62 64 — Pp3va SO s ea es aa3s a0 a1 az a5 a8 °
= — 8228%28%13%0 17 10 27 30 36 38
— PPS5V_S4RS3 32 35 47 43 54 55 58 62 64 — LR TR e P PP B P P Y
— PPS5V_S4RS3 —=FPP3V3 S0
— 3239 47 49 54 38 56 62 64 PP3V3_S0 PP1VO05_S0O PP1VO5_SO
= - — 5142 38 27 17 36 15,118 6, — 68 1115 16 17 27 38 42 51 55
— PP5V_S4RS3 32 35 47 49 54 55 58 62 64 = pivs s0 67625 — WIN LINE WIDT 58759 62 64
— el ? mA
| = eesv sarss e a1 03 p=—ERaas0 e g Yerner ez
— — MAKE BRSESTRVE
—  PP5V_S4RS3 32 35 47 49 54 55 58 62 64 = p3vs S0 So"a0" 0 02 8 5736780701 ) -
- — s S0 Sl h 0 008,70 1vo5 S0
— PP3V. — PP1VI
— et 133913 = Sa®s3led®el® 17 27 30 02 o e
— PP3V3 SO 3956 59 61 67 64 &5 74 — PP1VO5_SO 68 1115 16 17 27 38 42 51 55 _—
— pp3vs so PR R R —  ppives so Sogts g
—— 65 71 *— 855111536 17 27 38 4z 51 55
— PP3V3 S0 $2.34.8° — PP1V05_S0
s1 acfhs 32 17 36 _PPSV SO — PP5V_S0 1617 32 45 46 51 52 56 58 59 — R R I = 8595316156 17 27 38 42 51 55
BRH R — HIN LINE WIDT! o1 62 64 ) — PP3V3 SO 8 11 12 13 15 17 18 27 30 36 58 — PP1VO5_SO 68 1115 16 17 27 38 42 51 55
MIN NECK WIDTI — 39740 41 42 43 44 45 56 59 61 *r— 58 59 62 64
VOLTAGE=5V $— PP3V3 SO 4555 Mg 39 a0 41 42 43 44 45 &——_ PP1V05 SO 65 1115 16 17 27 38 42 51 55
~TRUE = ah 13 HER = 8a®s3%63%6h
— PP3V3 S0 356 59 61 62 ¢4 65 — PP1V05_S0 5811 15 16 17 27 38 42 51 55
— PP5V S0 L6 17 32 45 46 51 52 56 58 59 = $1 12 13 15 17 18 27 30 36 38 = 8a%s3%63%6h
—— = wan — PP3V3 SO 40 41 4% 43 4a a5 56 59 ol 2 — PP1VO5_SO
— RN -— §,8,11415,16 17 27 38 42 51 55 L.
—  PP3v3 S0 184851345 17 1 27 30 38 38 —  PP1V05_S0 683115 16 17 27 38 42 51 58 Digital Ground
— PP5V_S0 16 17 32 45 46 51 52 56 58 59 — 3980781727050 15756780780 ) *r— 38”557 62764
—  pp5V SO el ez & — PP3V3 SO 811 12 13 15 17 18 27 30 36 38 — PP1V05_S0 68 1115 16 17 27 38 42 51 55 GND
p— L6 17 32 45 46 51 52 56 58 59 — TR T o Pl P i B P P ) = A
— 61 62 &1 — PP3V3 SO ©46%° T35 39 40 a1 42 43 43 45 —— PP1V05_S0O 6.8 11 15 16 17 27 38 42 51 55 Vi
— PPS5V_SO 1617 32 45 46 51 52 56 58 59 — fiaz iz 7 ls 27 50 56 — opivos so 5859 62 64 MEN RECK WIDT 9. 07 5mM
_— 61 62 64 el MIN_LINE WIDTH . 6MM
— PP5V_SO 16 17 32 62 58 43 a2 a1 _PP3V3 S4SW SNS p— PP3V3 S4SW SNS 41 42 a3 58 62 L e ?s%é‘séssis 1727 38 42 51 58
— 45 46 51 5256 58 59 61 67 64 — MIN_LINE WIDTH=0. 5om4 VOLTAGE=3.3V — PP1V05_S0 11 15 16 17 27 38 42 51 55 =
p— PPSV SO 16 17 32 45 46 51 52 56 58 59 MIN_NECK_WIDTH: E_BASE=TRUE — 36%s3%6376d
— 61 62 &4 — PP1V05_S0 6 8_11 15 16 17 27 38 42 51 55
A — PP5V_SO0 1617 32 45 46 51 52 56 58 59 — PP3V3 S4SW sns 41 a2 43 38 62 — 8759 62 64
— 61 62 61 — p— — A
, — PP5V S0 16 17 27 45 45 51 52 56 58 39 ) — PP3V3 S4SW SNS 41 42 43 58 62 SYNC _MASTER=J41 MLB SYNC DATE=01/30/2014
— _PP5V_SO 16 17 27 45 45 51 52 56 58 39 — PP3V3 S4SW_SNS a1 42 43 58 62 [PREE I P .
= eesv so L6 13 3 05 a6 51 55 00 —  ppav3 sesw sns v ower Aliases
= B = 62 56 11 s _PP1VO5_SOSW_PCH HSIO — PP1V05 SOSW BCH HSTO 21 58 62
PS5V 80 3617 3 45 06 512 e 5 5 — PP3V3 S4SW_SNS 41 42 43 38 62 1.84n — .
— PP3V3 S4SW SNS 4142 43 59 62 : TAGE-T.05 1 <SCH_NUM>| D
= NAKE PASESTRUE Apple Inc. =
— PP3V3 S4SW_SNS 41 42 43 38 62 pP1. W_PCH_HST
> $— PP1VOS5_SOSW PCH HSIO 5115962 )
—  PP3V3_S4SW_SNS = <E4LABEL>
— 414z a3 s8 62 —  PP1V05_SOSW _PCH HSIO 6 11 58 62
— PP3V3 S4SW SNS a1 42 43 58 62 — NOTICE OF PROPRIETARY PROPERTY:
—— PP3V3 S4SW_SNS 41 42 43 58 62 THE _INFORMATION CONTAINED HEREIN IS THE <BRANCH>
_— PROPRIETARY PROPERTY OF APPLE INC.
—— PP3V3 S4SW_SNS 41 42 43 58 62 THE POSESSOR AGREES TO THE FOLLOWING‘
— PP3V3_S4SW_SNS 41 a2 a3 58 62 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 100 OF 121
- PP3V3 S4SW SNS II NOT TO REPRODUCE OR COPY IT
—— 41 42 43 58 62 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
—— PP3V3 S4SW_SNS 41 42 43 58 62 IV ALL RIGHTS RESERVED 62 OF 76
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70 63 24

70 63 24

70 63 24 21

70 63 24

70 63 24

70 63 24 23

20

21

22

23

22

63 7

LPDDR3 Command/Address
MAKE_BASE
=MEM_A_ A<5> TRUE MEM_A_CAA<0>
=MEM_A_A<9> rRuE __ MEM A CAA<1>
=MEM_A_A<6> rRuE  MEM_A_CAA<2>
=MEM_A_A<8> rRuE  MEM_A_CAA<3>
=MEM_A_A<7> rruE  MEM_A_CAA<4>
=MEM_A_BA<2> rRuE  MEM_A_CAA<5>
MEM_A_CAA<6> rRuE  MEM_A_CAA<6>
=MEM_A_A<11> rRuE  MEM_A_CAA<7>
=MEM_A_A<15> rRuE  MEM_A_CAA<8>
=MEM_A_A<14> rRuE  MEM_A_CAA<9>
=MEM_A_A<13> rRuz ___MEM_A_CAB<0>
=MEM_A_CAS_L rRuE  MEM_A_CAB<1>

=MEM_ A _WE_L

MEM_A_CAB<2>

TRUE

=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>
MEM_B_ODT<0> — TRuE MEM_] B _ODT<0>

H
4
I
o
=]
=]
0
W
0
9]
<
=)
W

TP_LPDDR3_R

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

70 63 21 7

70 63 21

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_DOQ<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_DQ<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
2> =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> = rryg MEM B DO<21> ,
., =MEM_B_DQ<29> — rpyg MEM_B_DQ<17> ,
.. =MEM_B_DQ<30> — rryg 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> — TrRyg MEM B DO<35> ,
., _=MEM_B_DQ<48> : TRUE MEM_B_DO<57> ,
.5 =MEM _B_DQ<49> —— rpyg MEM B DO<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> — rryg MEM B DOQO<48> ,
., _=MEM_B_DQ<59> : TRUE MEM_B_DO<53> ,
,s =MEM_B_DQ<60> —— rpyg MEM B DQO<52> ,
,» _=MEM_B_DQ<61> = wryg MEM B _DO<55> ,
.5 =MEM_B_DQ<62> — rpyg MEM B DQO<50> ,
., _=MEM_B_DQ<63> — 7rryg 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>_— tryg 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> ,

2 _=MEM_B_DOQS_P<6>— MEM _B_DOS_P<7> ;
,s =MEM B_DQS _N<6>_— 7gpyg MEM B DOQOS_ N<7> -
,_MEM B_DQOS_P<6> _— True MEM B_DOS_P<6> ;
, _MEM B DOS N<6> — MEM_B_DOS_N<6> ;

23 63 70
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Functional Test Points

Misc Voltages & Control Signals

17

FUNC_TEST
TRUE PPBUS_G3H
TRUE PPVIN_ S4SW_TBTBST FET

{

P

PBUS_S5_HS_COMPUTING_ISNS
PPDCIN_G3H

36 37 38 61 65

14 36 68

14 36 68

00000000000000000

TRUE

rrup  PP3V42_G3H

TRUE PPVRTC_G3H

TRUE PP3V3_S5

TRUE PP3V3_SUS

TRUE PP3V3_S3

TRUE PP3V3_S0

TRUE PP3V3_S0SW_SSD

TRUE PP1V5_S0

TRUE PP1VO0O5_S0

TRUE PP15V_TBT

TRUE PP3V3_TBTLC

rruE _ PP1V05_TBTLC

TRUE PPVCC_S0_CPU

TRUE PP1VO5_TBTCIO
PPBUS_S5_HS_OTHER_ISNS

TRUE PPDCIN_G3H_ ISOL

36 37 40 44 73

36 37 40 44 73

37 38 40 46 49 50
85

50 62 64

35 47 49 54 55 58 62

8 50

37 40 48 50 73

37 40 48 50 73

(Need 2 TPs)
56 60 62

et are needed
test fixture)
616 67

12 16 69

616 67

616 67

612 16 67

616 67

12 16 69

12 16 69

12 16 69

616 67

6 16 67

1317 37

6 16 67

J3501: AirPort / BT Connector J6000: Fan Connector
FUNC_TEST FUNC_TEST
[O—t=um__ PP3V3_WLAN (Need 6 T8) L s [O—wmuz__ PP5V_S0
[CO—ZRUE WIFI_EVENT_ L 29 37 38 [CDO—TRUE FAN_RT_ TACH
[CO—ZRUE PCIE_AP_R2D_N 29 69 [CO—TRUE FAN_RT_ PWM
[CO—TRUE PCIE_AP_R2D P 25 69 (Need to add 1 GND TP)
PCIE_CLK100M AP_] 12 29 69
[CO—TRUE PCIE_CLK100M _AP_P 12 29 69 J4800: IPD Flex Connector
[CO—IRUE PCIE_AP D2R P 14 29 69 FUNC_TEST
[CO—ZRUE PCIE_AP D2R_N 14 29 69 [CO—ZRUE SMC_LID
[CO—CTRUE PCIE _WAKE_L 13 29 31 [CO—ZRUE TPAD_SPI_MISO_R
AP_RESET CONN_ 1L 29 [CO—IRUE USB_TPAD_P
[CO—TRUE AP_CLKREQ O T, 29 [CO—ZRUE USB_TPAD_N
USB_BT_CONN_P 29 68 [CO—ZRUE TPAD_SPI_CLK R
USB_BT_CONN_N 29 68 [CO—ZRUE TPAD_WAKE_L
[CO—IRUE PP3V3_S4 25 33 36 38 39 50 62 [y TRUE TPAD_SPI_MOSI_R
(Need to add 8 GND TPs) [CO—TRUE PP3V3_S4_IPD
[CO—TRUE TPAD_SPI_CS_R_L
J3700: SSD Connector TPAD_SPI IF EN CONN
FUNC_TEST TPAD_SPI_INT S4 WAKE _L_CONN
[O—weue _ PP3V3_S0swW_sSD_FLT (Need 3 Ps) [ weuz _ PP5V_S4_TIPD
[CO—TRUE PCIE_SSD_R2D N<3..0> 30 67 TPAD_USB_TIF_ EN_CONN
[CO—ZRUE PCIE_SSD_R2D P<3..0> 30 67 [CO—TRUE SMBUS_SMC_3_SDA
[CO—ZRUE PP3V3_S0 §j)§:)§:)§§)§:)i)§; CO—TRUE SMBUS_SMC_3_SCL
SSD_RESET_ CONN_1L 30 82 64 85 74 [CO—TRUE SMC_LSOC_RST_ L
SSD_CLKREQ_ CONN_TL 30 [CO—ZRUE PP3V42_ G3H
SMC_OOB1_R2D_CONN_L 30 SMC_ONOFF_L
[>—zRuE SMC_OOB1_D2R_CONN_L s = (NeeT €0 add™5 GND TFs)
D _PCIE EL L 16 30
>t SSD DEVSLP o niz%ig; DC-In Connector
SSD_PWRFAIIL_WARN_L o PPDCIN G3H (Need 4 TPSs)
[CO—IRUE SSD_PWR_EN 15 30 58 59 = p— PP5V SARS3 (Need 3 TPs)
[O—TRIE PCIE_SSD_D2R N<3..0> 123067 = (Need to add 5 GND TPs) -
[CO—TRUE PCIE SSDlggR P<3..0> 12 30 67
PCIE_CLK M_SSD_N
PCIE CLKLOOM SSD B Zj:: J6404: Speaker Connector
ORI ——5ed—<6 add 6 GND TP8] FUNC_TEST
TRUE SPKRAMP_ROUT_P
J4002: Camera Connector EE; TRUE SPKRAMP_ROUT N
FUNC_TEST
— MIPI CLK CONN N e (Need to add 3 GND TPs)
MIPT LK P 32 72
CAM_SENSOR WAKE L _CONN ., J6950: Battery Connector
MIPI_DATA_CONN_N o TN ST PVBAT G3H CONN (Need 4 TPs)
MIPL DATA CONN P = TRUE SMBUS_SMC_5_G3_SCL :
SMDUS SMC 1 S0 SDA 333230 ez e 2 TRUE SMBUS_SMC_5_G3_SDA
[ TRUE SMBUS_SMC_1_S0_SCL 1452 37 40 43 40 00 = p— SYS DETECT I
[CO—TRUE I2C_CAM_SCK s —
> TRUE I2C 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
[CD—TRUE PPHV_SOSW_LCDBRLT
[CO—IRUE LED_RETURN_6
[CO—CIRUE LED_RETURN_5
TRUE LED_RETURN_4
J6100: LPC+SPI Connector g TRUE. LED_RETURN_3
FUNC_TEST [CO—ZRUE LED_RETURN_2
[CO—IRUE PP3V42_ G3H 2’2 3923 28 27 28 29[CD—TRUE LED_RETURN_1
[CO—ZRUE PP5V_SO0 1617 33 45 45 31 %2 DP_INT_ HPD_ CONN
LPC_CLK24M LPCPLUS 17 46 69 [CO—CIRUE I2C_TCON_SDA R
[CO—TRUE LPC_AD<3..0> 1437 a6 6 I2C_TCON_SCL_R .
[>—cruz  SPI_ALT MOSI u > ez PP3V3_S0SW_LCD_UF (Need 2 TPS)
[CO—TRUE XDP_LPCPLUS_GPIO 15 16 46 [CO—ZRUE DP_INT AUX CH C N
[CO—TRUE LPCPLUS_RESET_ L 18 46 69 [CO—ZRUE DP_INT AUX CH C P
[CO—ZRUE SMC_TDO 37 38 46 [CO—TRUE DP_INT ML _P<0>
[CO—TRUE TP_SMC_TRST_ L a6 [CDO—ZRUE DP_INT ML_N<O0>
CO—ZRUE TP_SMC_MD1 a6 (Need to add 5 GND TPs)
[CO—TRUE SMC_TX L 37 38 46
TRUE SPI_ALT MISO a6
g e LPC FRANE L e FJU7NZIT5E;T KB BKLT Connector
TRUE SPIROM USE_MLB 15 a6 .
= arr——Tws T = T
CO—TRIE SPLI_ALT CLK o = (Need to add 2 GND TPs)
[CO—ZRUE SPI_ALT CS_L P
TRUE LPC_SERIRO 15 27 a6
g TRUE LPC_PWRDWN_TL 13 37 a6 J1800: XDP Connector (Only a subs
[CO—TRUE SMC_TDI 37 38 45 FUNC_TEST for FCT HVM
[CO—IRUE SMC_TCK 37 38 46 TRUE XDP_CPU_TCK
[CO—ZRUE SMC_RESET_L 37 38 46 50 e TRUE XDP_PCH_TCK
[CO—TRUE SMC_ROMBOOT 38 46 E®—IRUE XDP_CPU_TDI
[CO—CIRUE SMC_RX L 37 38 46 E®—TRUE XDP_CPU_TDO
SMC__TMS 37 38 46 EED)—IRUE XDP_CPUPCH TRST L
= (Need to add & GND TFs) —— TRUE _ XDP_CPU_TMS
EED—IRUE XDP_PCH_TMS
ED—IRUE XDP_PCH_TDI
E=ED—IRUE XDP_PCH_TDO
D TRUE XDP_CPU_PREQ_ L
[ED—TRUE XDP_CPU_PRDY L.
E—TRUE XDP_CPU_VCCST PWRGD
[ TRUE PM_RSMRST_L
[ —IRUE XDP_SYS_ PWROK
[EZD—TRUE PM_SYSRST_ L
EZD—IRUE CPU_CFG<3>
>—TRuz__ PP1VO05_S0

TRUE GND

=

(Need to add 2 GND TPs)

6 811 15 16 17 27 38 42 51 5
5859 62 64

5

P

P3V3 S4
Need to a

{

ND TPs

27

a1

as

17

a1

a2

29

6
1102

41 42 49 50 56 62
62

5152 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
61
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

5 74
1315 17 18 _27 30 36 38

NO TEST Nets

NO_TEST
— MAKE_BASE

« _NC_PCIE CLK100M SDP — TRUE TRUE NC_PCIE_CLK100M_ SDP o

oo _NC_PCIE CLK100OM SDN  — opuyp reue  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 1 _NC_PCIE FW _D2RN — TRUE TRUE NC_PCIE FW_D2RN 1 e
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 teue  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 1a _NC CLINK_CLK — TRUE _TRUE NC CLINK CLK 14 6s
o1 14 __NC_CLINK_DATA — TRUE__TRUE NC_CLINK_DATA 14 64
e 1. _NC_CLINK_RESET L — rpup _TRUE _ NC_CLINK RESET L 1 e -
e 57 _NC_SMC_SYS_LED — TRUE TRUE NC_SMC_SYS_LED o

« _NC_IR_RX_OUT RC — TRUE TRUE NC_IR _RX_OUT_RC o

« __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 3 e
ot 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 — rrup _teue _ 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
¢ 3 _NC_SMBUS_ SMC_ 4 ASF_SDA — TRUE TRUE NC_SMBUS_SMC_4_ASF_SDA 3 e
& »» __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> 25

.. _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 s _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 caln
71 64 2s _NC_DP_TBTPB_AUXCH_CN — TRUE TRUE NC_DP_TBTPB_AUXCH_CN e o

.+ _TP_DP_TBTSRC_MIL_CP<3>  — cgpur 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>
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 thi

HDD_PWR_EN

s project)

D 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

I
SYNC DATE=02/01/2013

p—
SYNC _MASTER=J41 MLB
[T TITE

Func Test / No Test
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<]
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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 BEAD—PROBE
USB3_EXTB_R2D_C_N BEAD—PROBE

USB3_EXTB_R2D_C_P D BEAD-PROBE
USB3_EXTB_R2D_N ™ BEAD-PROBE

USB3_EXTB_R2D_P v BEAD-PROBE

BEAD-PROBE
BEAD-PROBE
BEAD-PROBE

TRUE AUD_PWR_EN 13

1

Functional Test Points

37 38 61 64

BPAS

W
o
>
o1y

BPAS
BPAS
BPAS
BPAS
BPAS

NNHEENNRF
NWNWHROOK

SD Card Aliases

MAKE_BASE
USB3_SD_D2R_P rrur  USB3_SD_D2R_P
USB3_SD_D2R_N rrur _ USB3_SD_D2R_N
USB3_SD_R2D_C, rrur _ USB3_SD_R2D_C
USB3_SD_R2D_C rrur  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

p—
SYNC _MASTER=J41 MLB
[P T

Project FCT/NC/Aliases
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<]

<SCH_NUM>| D
<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

E

INFORMATION CONTAINED HEREIN IS THE
INC.

TH;
PROPRIETARY PROPERTY OF APPLE

THE
I
I
III
v

POSESSOR AGREES TO THE FOLLOWING:
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
NOT TO REPRODUCE OR COPY IT

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

ALL RIGHTS RESERVED

<BRANCH>
e —

105 OF 121

65 OF 76

2

1



http://laptopblue.vn/

8

7

6

J41/J43 Board-Specific Spacing & Physical Constraints

zonRD LavERS soaRD arzas RREEPCVHAS | DERETER
TOP,ISL2,ISL3,ISsL4,ISL5,1ISL6,ISL7,ISL8,ISLY9,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 | DIFFPAIR 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 PHYSICAL RULE SET - ALLOW ROUTE | \1uiuom LINE WIDTH | MININUM NECK WIDTH | MAXINUM NECK LENGTH | DIFPAIR FRINARY GAF | DIFFFAIR 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

—
SYNC DéTE=10/24/201
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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
z 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 //10308;47 . ool a [— 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> 6
CPU_SM_RCOMP CPU_27P4S CPU_COMP. CPU_SM_RCOMP<1> 6
[O—CRu_sm = X
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CD—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<2> 6
CPU_45S CPU_ITP CPU_CFG<11..0> 6 16 64
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 [CO—CRU_PROCHOT T CPU_45S CPU_AGTL CPU_PROCHOT_ L 6 37 38 51
[CO—CRU_PWRGD CPU_458 CPU_AGTL CPU_PWRGD .
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 61
SPACING_RULE_S LAYER LINE-TO-LINE SPACING WEIGHT DP_TRST T CcPy_4ss CPU_ITR XDP CPUPCH TRST L 6 12 16 64 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 CRU_VCCSENSE SENSE_1TQ1_P2MM | CPU VCCSENSE CPU_V SE_N 5 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 ? DCIE CLE100M SSD LK BCIE 80D LK BCIE PCIE CLK100M 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
i Fee FommR PCIE_RX2RX * 2.5x_DIELECTRIC H = De_80D DE_AL DE_TBTSNKO_AUXCH_C_P e
=2.5x = =
PCIE_CPU_RX * * PCIE_20THER = = — DP_80D DP_AU DP_TBTSNKO_AUXCH C N 13 25
PCIE_TX20THERT: * =
PCH PCIE Spacin CIE_TX20 X 4x_DIELECTRIC 2 [Z5)—DE_TRT_ML DP_80D DP_T; DP TBTSNK1l ML 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 — i ’ = De_80D DE_AL DE_TBTSNK1_AUXCH_C_P e
- - - - — 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 61
PCIE_PCH_TX *_PCH_RX * PCIE_TX2RX = == = = ————————————————————————————————————
- 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>—DP_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 [ZD—DRB_INT AUXCH DP_80D DP_ALL DP_INT_AUX _CH C_N 60 61 ® <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
30 DP INT AUXCH N THE POSESSOR AGREES TO THE FOLLOWING:
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. v AL RycHme REsomven L oh T TN WHOLE OR BART 67 OF 76
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 e es |
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
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 68 OF 76
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LPC Bus Constraints PCH Net Properties
ET_TYPE s
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_ Clock Net Propert les
2 ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD NET_TYPE
— - - - = IPC AD<3..0> ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
CLK_LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | — LBC_435 LeC - e e
- = i i i i O LBC_FRAME I LPC_45S LPC LPC_FRAME_TL 14 37 46 64 [CO—SYSCLK _CIK32K RTC CLK_SLOW 45S | CLK_SI.OW SYSCLK_CLK32K_RTCX1
[— LPC_45S LPC LPCPLUS_RESET_L 18 46 64
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—LRC_CLK33M CLK_IPC_45S CLK_LPC LPC_CLK24M_SMC 17 37 [ SYSCLK CIK25M SB CLK_25M_45S CLK_25M SYSCLK_CLK25M CAMERA 17 32
LPC * 3x_DIELECTRIC ? | m— CLK_LRC 455 CLK LPC LPC_CLK24M_SMC_R 12 17 [— CLK_25M 458 CLK_25M CLK25M CAM CLKP 532
=3x == = =<2t =
- [CO>—LBC_CLK3i3M CLK_LPC_45S | CIK LPC LPC_CLK24M_ LPCPLUS 17 46 64 [ — CLK_25M 455 | CLK_25M CLK25M_CAM XTALP_R 52
CLK_LPC * =4x_DIELECTRIC ? [ CLK_LPC 45S CLK_LPC LPC_CLK24M LPCPLUS R 12 17 [— CLK_25M_45S CLK_25M CLK25M CAM XTALP 32
i i [— CLK_25M 455 | CILK 25M CLK25M_CAM XTALN 52
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = = =
- [— CLK_25M 458 CLK_25M CLK25M_CAM CLEKN 31 32
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_45S 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 [— CLK_25M_ 45§ CLK_25M SYSCLK_CLK25M TBT R 25
SMB_45S5_R_50S | TOP,BOTTOM | =50_OHM_SE 50_OHM_SE 50_OHM_S 50_OHM_S: [D—SMBUS_RCH_0_CLK SMB_435_R_309_SMA SML_PCH_O_CLK e
= = = HM_SE = HM_SE === =25 R
- ’ - = - = - = - = [CO—SMBUS_PCH 0 _DATA SMB_45S R 508 SMB SML_PCH_0_DATA 14 40 [CO—SYSCIK CIK25M XTAT CLK_25M 455 | CLK 25M SYSCLK_CLK25M X1 1
SMB_45S_R_50S * =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 1009237 00 3w 6 | CLK_25M 455 | CIK 25M SYSCLK_CLK25M X2 17
[C—SMBUS_SMC_1_S0_SDA SMB_45S R 50§ SMB SMBUS_SMC_1_SO_SDA 1892 97 40 3 w0 o | CLK_25M 455 | CLK 25M SYSCLK_CLK25M_ X2 R 1
- - " o5y _ SDCLK_CLK25M_X2
o [ CLK_25M 455 | CIK 25M 34
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—HDRA BIT CIK HDA_45S HDA HDA BIT CLK 12 61 65 [— CLK_25M 45S CLK_25M SDCLK_CLK25M X2 R 34 78
SMB * =2x_DIELECTRIC ? [ HDA_45S HDA HDA_ BIT CLK_R 12 [— CLK_25M_45S CLK_25M SDSCLK_CLK25M X1 34
; N [CO—HDA_SYNC HDA_45S HDA HDA_SYNC 12 61 65
HD Audio Interface Constraints Hpa_45s HpA HDA_SYNC_R -
| m— =
ALLOW ROUTE [O—HDRARST I HDA_45S HDA HDA_RST R L 12
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP 7 7 - HDA RST L
2 = HDA_45S HDA S 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
[CO—Hpa_sbour HDA_45S HDA HDA_SDOUT 12 61 65
[— HDA_45S HDA HDA_SDOUT_ R 12 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - — -
HDA * =2x_DIELECTRIC ? [CO—BM_SUS CIK CLK_SLOW 45S | CIK SLOW PM_CLK32K_SUSCLK_R 13 38
X X [ CLK_STOW 45S | CLK ST.OW SMC_CLK32K 37 38
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = = - .
) [—SBLCIK SPT_458 SPT SPI_CLK_R 14 46
. . SPT_45S SPT SPI_CLK
SIO Slgnal COnStralntS = SPT_MOST SPT 455 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 a6
[CO—SRIMISO SPT_45S SPT SPI_MISO 14 45
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = =
— — o o o o o o o o [— SPT_45S SPT SPI_MISO_R 46
[O—SeLCs0 SPT_45S SPT SPI_CSO_R L 14 45
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ SPT_45S SPT SPI_CSO_L a6
CLK_SLOW * 4x_DIELECTRIC 2 | m— SRI_438 SBL SPL SMC CLK 3 ee
=4x =
_ _| [ SPT_458 SPT SPI_SMC_MOST 37 46
] D SPT_45S SPT SPI_SMC_MISO 37 46
SPI Interface Constraints s SPT_as8 SpT SPI_SMC_CS_L 1 4
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAX = SPI_43S SBL SPL_NMLB CLX o
IMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP -
_RULE_ ON LAYER? NEC] UM NEC NG G Cck ¢ - SPT_45§ SPT SPI_MLB_MOSI 6
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ SPT_45S SPT SPI_MLB_MISO a6
[ SPT_45S SPT SPI MLB CS L 46
SPACING_RULE_SET LAYER LINE-TO-LINE SPACIN WEIGHT
;] . NE SPACING Gl [CO—RBCIE AR R2D PCTE_80D PCIE_PCH_T PCIE_AP_R2D_P 29 64
SPI * =4x_DIELECTRIC ? [CO—BCIE AR _R2D PCTE_80D PCIE_PCH_T PCIE AP _R2D N 29 64
[— PCTE_80D PCIE_PCH_T PCIE AP R2D C P 14 29
XDP Constraints =t PCTE 80D PCTIE PCH T PCIE_AP_R2D _C_N 1 2
[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 64
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD = = = = =
— i i i i [CO—RBCIE CLK100M AP CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M_AP_N 12 29 64
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PCIE_TBT R2D PCTE_80D PCIE_PCH T PCIE_TBT R2D P<3..0> 25
[ _TBT_ | _pCH_
PCH ITP * —2:1 SPACING 2 [CO—RBCIE TBT R2D PCTE_80D PCIE_PCH_T PCIE TBT R2D N<3..0> 25
= T2:1_SPRCIN = PCTE_80D pcTE peH_rx | PCIE_TBT_R2D_C_P<3..0> ., .
. [ PCTE_80D PCIE_PCH T PCIE _TBT R2D _C N<3..0> i s
DisplayPort PCTIE_TBT D2R PCIE_80D PCIE_PCH R PCIE_TBT D2R P<3..0> 14 25
= BT | — _pcH_)
PHYSICAL RULE SET LAYER ALLOW ROUTE | MonTMuM LINE WIDTH | MINIMUM NE [CO—BCIE_TBT D2R PCTE_80D PCTIE_PCH R PCIE_TBT D2R N<3..0> 14 25
'K WID - - - . .
SICAL_RULE_S! ON LAYER? NIMUI N NIMUM NEC! TH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP P(‘TF‘iﬂnn P(‘TF‘7P(“H7R PCIE_TBT_DZR_C_P<3 0> s
DP_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF PCTE_80D PCTE _PCH R PCIE_TBT D2R_C N<3..0> ,.
_ _omm_| _omm_| _omm_| _omm_| _omm_| = — _cH_|
[CO—RBCIE CLK100M TBT CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M_TBT P 12 25
[CO—RBCIE CLK100M TBT CILK_PCIE 80D | CLK PCIE PCIE _CLK100M TBT N 12 25
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - - 7 - 7
DP_2DP * =3x_DIELECTRIC ? DP_2DP TOP, BOTTOM =4x_DIELECTRIC ? [ CLK_PCIE_80D | CIK PCIE PEG_CLK100M P
[ CLK_PCTE_ 80D | CLK PCTE PEG_CLK100M N
DP_20THERHS * =4x_DIELECTRIC ? DP_20THERHS TOP, BOTTOM =6x_DIELECTRIC ? = = =
DP_20THER * =3x_DIELECTRIC ? DP_20THER TOP, BOTTOM =4x_DIELECTRIC ? [CO—XDR_TDT PCH_45S PCH_ITP XDP_PCH_TDI 12 16 64
[CO—XDE_TDO PCH_45S PCH_ITP XDP_PCH_TDO 12 16 64
DP_AUX * =3x_DIELECTRIC ? DP_AUX TOP, BOTTOM =4x_DIELECTRIC ? = = =
_ | _ — [O—XDe_TMS PCH_455 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
[— . % N DP 20THERHS [CO—BCIE CaM PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D N 51 32
= = = [ PCTIE_80D PCIE_PCH T PCIE_CAMERA R2D C_ P 14 32
DP_TX *_RX * DP_20THERHS [ PCTE_80D PCIE_PCH_T PCIE_CAMERA R2D_C_N 14 32
DP_TX * * DP 20THER [CDO—ECIE CaM PCTE_80D PCIE_PCH_R PCIE_CAMERA D2R P 14 32
! = [COD—RBCIE CaM PCTE_80D PCTE_PCH R PCIE_CAMERA D2R N 14 32
[— PCTE_80D PCIE_PCH_R PCIE_CAMERA D2R C P 51 32
D PCTE_80D PCIE_PCH_R PCIE CAMERA D2R C N 31 32
[CO—RCIE CLK100M CAM CLK_PCIE_80D | CIK PCIE PCIE_CLK100M CAMERA P 12 32
[CO—RBCIE CLK100M CAM CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_ CAMERA_N 12 32
[— CLK_PCTE_80D | CLK PCTE PCIE_CLK100M CAMERA C o
[ — CLK_PCTE_80D | CLK PCTE PCIE_CLK100M CAMERA C o

System C

lock Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

CLK_SLOW * =2x_DIELECTRIC ?
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise.

p—
SYNC MASTER=J41 MLE

SYNC DéTE=12/14/201
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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_om_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

Memory Net Properties

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_*_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_CMD * * MEM_20THER MEM_B_DATA_5|MEM_*_DATA_ * * MEM_20THERMEM
MEM_CTRL * * MEM_20THER MEM_B_DATA_6|MEM_*_DATA_ * * MEM_20THERMEM
MEM_CLK * * MEM_20THER MEM_B_DATA_7|MEM_*_DATA_* * MEM_20THERMEM

NET_TYPE
ELECTRICAL_CONSTRAINT_SET | PHYSICAL SPACING
O MEM_A_CLKO MEM_70D MEM_CLK MEM_A_ CLK_P<0> -
[O—MEM_A_CILKO MEM_70D MEM_CLK MEM_ A CL K- N<0> 220 2
[ MEM_A_CILK1 MEM_70D MEM_CLK M £ [ A CLK P< 1> R
O>—MEM_A_CLK1 MEM_70D MEM_CLK MEM_A_ CLK _N<I1> e
[O—MEM_A_CTRL MEM_40S MEM_CTRL MEM_A_C I<1..0> 20
[>_MEM A CTRL MEM_40S | MEM CTRL MEM_A_ODT<0> 72021 2 63
[>—MEM_A_CKEO MEM_40S MEM_CMD MEM_A_ CKE<]..0> 720 24
[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> 7 2024 63
[O—MEM_A_CMD1 MEM_40S MEM_CMD MEM A CAB<O.. 0> 2216
[O—MEM A DQ BYTEQ | MEM 40§ MEM_A_DATA_0Q MEM_A_DO<7..0> T e
[O—_MEM A DQ BYTEl | MEM 405 MEM_A_DATA_1 MEM_A_DO<15..8> e
[O—MEM A _DQ BYTE2 | MEM 40§ MEM_A_DATA_2 MEM_A_DO<23..16> e
[O—MEM_A_DQ BYTE3 | MEM 405 MEM_A_DATA_3 MEM_A DO<3 l..24> ;e
[O—MEM_A_DQ BYTE4 | MEM 405 MEM_A_DATA 4 MEM_A_DO<39..32> Taes
[O—MEM A DQ BYTES | MEM 40§ MEM_A_DATA_5 MEM_A_DO<47..40> e
[O—MEM A DQ BYTE6 | MEM 40§ MEM_A_DATA_6 MEM_A_DO<55..48> e
[O—MEM_A_DQ BYTE7 | MEM 405 MEM_A_ DATA 7 MEM_A_DO<63..56> e
[O—MEM_A_DQS0 MEM_70D MEM_A_DQS_0 MEM_ A DOS P<0> ;e
[—MEM_A_DQSO0 MEM_70D. MEM_A_DQS_0 MEM_A_DOS_N<0> e
[O—MEM_A_DQS1 MEM_70D MEM A_DQS 1 M S (A DO: P<1> e
[O—MEM A _DQS1 MEM_70D. MEM A DQS 1 M S [ A_DOS _N<1> 76
[ MEM_A_DQS2 MEM_70D MEM_A_DQS_2 MEM_A_DOQS_P<2> ;e
[O—MEM_A_DQS2 MEM_70D MEM_A_DQS_2 M S A" DO S _N< 2> 76
[O—MEM_A_DQS3 MEM_70D MEM_A_DQS_3 MEM_A_ DOS_P<3> ;e
[O>—MEM_A_DQS3 MEM_70D MEM_A_DQS_3 MEM_A_DOS_N<3> 7 e
[O—MEM_A_DQS4 MEM_70D MEM_A_DQS 4 MEM_ A DOS p<4> ;e
[O—MEM A _DQS4 MEM_70D. MEM_A_DQS 4 M S [ A_DOS ~_N<4> 76
[O>—MEM_A_DQS5 MEM_70D MEM_A_DQS 5 MEM_A_DOQS_P<5> 7 e
[O—MEM_A_DQS5 MEM_70D MEM_A_DQS 5 MEM_ A DOS_ N< 5> 7 e
[O—MEM_A_DQS6 MEM_70D MEM_A_DQS_6 MEM_A_DOS_P<6> s
[O—MEM_A_DQS6 MEM_70D MEM_A_DQS_6 MEM_A_DOS ~_N<6> BT
[O—MEM_A_DQS7 MEM_70D MEM_A_DQS_7 MEM_A_ DOS P<7> ;e
[—MEM_A_DQS7 MEM_70D. MEM_A_DQS_7 MEM A DOS N<7> .
[ MEM B _CLKO MEM_70D | MEM CILK MEM _B_CLK P<0> 72
[O>—MEM_B_CLKO MEM_70D MEM_CLK MEM_ B CLK N<0> 7222
[ MEM B CIKI MEM_70D | MEM CLK MEM _B_CLK_P<1> 725
[>_MEM B CIKI MEM_70D | MEM CIK MEM _B_CLK_N<I1> 7220
[—MEM_B_CTRL MEM_40S MEM_CTRL MEM_ B CS T.<1..0> 72223 2
[ _MEM B_CTRL MEM_40S MEM_CTRL MEM_B_ODT<0> 72223 20 6
[O—MEM_B_CKEO MEM_40S MEM_CMD MEM_B_CKE<]1..0> a2
[O—MEM_B_CKE1 MEM_40S MEM_CMD MEM B CKE<3.. 2> -
[O—MEM_B_CMDO MEM_40S MEM_CMD ME _3_('I‘AA<S ..0> 2
[O>—MEM_B_CMD1 MEM_40S MEM_CMD MEM_B_CAB<9..0> 2 e
[—MEM B_DQ BYTEQ | MEM 40§ MEM_B_DATA_0Q MEM _B_DO<7..0> e
[O—MEM B_DQ BYTE1 | MEM 40§ MEM_B_DATA_1 MEM _B_DO<15..8> e
[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> ;e
[O—MEM _B_DQ BYTE4 | MEM 405 MEM_B_DATA_4 MEM B DO<3 9..32> -
[O—MEM_B_DQ BYTES | MEM 405 MEM_B_DATA 5 MEM_ B DO<47..40> 7 e
[O—MEM B_DQ BYTE6 | MEM 40§ MEM_B_DATA_6 MEM_B_DO<55..48> e
[O—MEM B_DQ BYTE?7 | MEM 40§ MEM_B_DATA_7 MEM_B_DO<63..56> e
[>—MEM _B_DQSO0 MEM_70D MEM B _DQS_0 MEM_B_DOS_P<0> e
[—MEM_B_DQSO0 MEM_70D. MEM B _DQS_0 MEM _B_DOS_N<0> e
[O>—MEM_B DQS1 MEM_70D MEM B _DQS 1 M S B_DOS_ P< 1> e
[—MEM B _DQS1 MEM_70D. MEM B _DQS_1 MEM _B_DOS_N<1> e
[O—MEM_B_DQS2 MEM_70D MEM _B_DQS 2 M EM B_ DO: P<2> e
[—MEM_B_DQS2 MEM_70D MEM_B_DQS_2 MEM_B_DOS_N<2> 76
[O—MEM_B_DQS3 MEM_70D MEM_B_DQS_3 MEM_ B DOS_P<3> ;e
[O—MEM_B_DQS3 MEM_70D MEM_B_DQS_3 MEM_B_DOS __N<3> 7 e
[—MEM_B_DQS4 MEM_70D MEM_B_DQS 4 MEM_B_DOS_P<4> 76
[O—MEM_B_DQS4 MEM_70D MEM B _DQS 4 M EM B_ DO S —N<4> 76
[O—MEM_B_DQS5 MEM_70D MEM_B_DQS 5 MEM_B_DOS_P<5> ;e
[—MEM_B_DQS5 MEM_70D. MEM B _DQS_5 MEM_B_DOS_N<5> e
[O—MEM_B_DQS6 MEM_70D MEM_B_DQS 6 MEM_B_DOS P<6> s
[—MEM_B_DQS6 MEM_70D. MEM_B_DQS_6 MEM_B_DOS_N<6> e
[—MEM _B_DQS7 MEM_70D MEM_B_DQS_7 MEM_B_DOS_P<7> e
[O—MEM B_DQS7 MEM_70D. MEM_B_DQS_7 MEM B DOS N<7> .
[ MEM_PWR PP1V2 S3 _ 15 20021 22 23 a2
= MEM_PWR PPOV6_S3 MEM VREFCA A 7. .
= MEM_PWR PPOV6_S3 MEM VREFDO A ...
= MEM_PWR PPOV6_S3_MEM _VREFCA B ..
= MEM_PWR PPOV6_S3 MEM VREFDO B ...
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DisplayPort Signal Constraints

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

Thunderbolt SPI Signal Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBT_SPI * =2x_DIELECTRIC ?
Thunderbolt/DP Connector Signal Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
TBTDP_80D * F80_OHM DIFF  =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM =6x_DIELECTRIC 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM =6x_DIELECTRIC ?
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP,BOTTOM | =10x_DIELECTRIC ?
TBTDP_RX TBTDP_TX * TBTDP_TX2RX TBTDP_20THERHS | TOP,BOTTOM | =10x_DIELECTRIC ?
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER TOP, BOTTOM =6x_DIELECTRIC ?
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDPiTX *7RX w TBTDPionHERHS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DIELECTRIC 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DIELECTRIC ?
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DIELECTRIC ?

TBTDP_20THERHS * =6x_DIELECTRIC ?
TBTDP_20THER * =4x_DIELECTRIC ?

u
Thunderbolt/DP Net Properties
NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
[CO—IBT_A_R2D TBTDP_80D TBTDP_T TBT A R2D _C P<1l..0> 25 28
O IBL A R2D TBTDP_80D TBTDP_T TBT A R2D_C N<1..0> 25 28
[— TBTDP_80D TBTDP_T TBT A R2D P<1l..0> 28
[— 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
[CO—DB_TBTRA MLI DP_80D DP_T DP_TBTPA_ML_C_N<I1> 25 28
[CO—DB_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
[— DP_80D DP_T; DP_TBTPA ML_P<3..1:2> 2
[— DP_80D DP_T; DP_TBTPA ML _N<3..1:2> 2
[— DP_80D DP_T DP_A LSX ML_P<1> 28
[— DP_80D DP_T DP_A LSX ML_N<1> 28
[— TBTDP_80D TBTDP_R TBT A D2R C P<1l..0> 28
[— TBTDP_80D TBTDP_R TBT A D2R_C_N<I1 0> 28
[CO—TIBT A D2RI TBTDP_80D TBTDP_R TBT_A_D2R_P<1> 25 28
[CO—TIBT 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
[CO—TIBT A D2RO TBTDP_80D TBTDP_R TBT A D2R_N<O0> 25 28
O TBT A AUXCH DP_80D DP_AU DP TBTPA AUXCH C P 25 28
[CO—TBT A _AUXCH DP_80D DP_AU DP_TBTPA AUXCH C N 25 28
[ — DP_80D DP_AU DP_TBTPA_AUXCH_P 28
[— DP_80D DP_AU DP_TBTPA_ AUXCH N 2
[— DP_80D DP_AU DP_A_ AUXCH DDC_P
[— DP_80D DP_AU DP_A AUXCH DDC_N
[— TBTDP_80D TBTDP_R TBT_A_D2R1_AUXDDC P 2
[— TBTDP_80D TBTDP_R TBT_ A D2R1_AUXDDC_N 2
[ — TBTDP_80D TBTDP_T TBT B R2D C P<1l..0> 6
[— TBTDP_80D TBTDP_T. TBT B R2D _C N<1..0> o
[— TBTDP_80D TBTDP_T TBT_B_R2D P<1..0>
[ — TBTDP_80D TBTDP_T TBT_B_R2D N<1..0>
[CO—DR_TRTPE_ML, DP_80D DP_T; NC_DP_TBTPB_ML_CP<3..1:2> «
[CO—DE_TRTPE ML DP_80D DP_T; NC_DP_TBTPB_ML_CN<3..1:2> «
[— DP_80D DP_T; DP_TBTPB_MIL_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 TBTDP_R TBT B _D2R _C P<1l..0>
[— 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 61
O TBT B _AUXCH DP_80D DP_AU NC_DP_TBTPB_AUXCH CN 25 61
[ — 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_MI_C P<3..0>
[— DP_80D DP_T; DP_TBTSRC_MI,_C N<3..0>
[— DP_80D DP_AU DP_TBTSRC AUXCH C P
[ — 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

Only used on dual-port hosts.

Only used on hosts supporting Thunderbolt video-in
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MIPI Interface Constraints

Camera Net Properties

ELECTRICAL_CONSTRAINT_SET

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

MIPI_20THER

=4X_DIELECTRIC

?

MIPI_20THER

TOP, BOTTOM

=6X_DIELECTRIC

?

MIPI_2CLK

=6X_DIELECTRIC

?

MIPI_2CLK

TOP, BOTTOM

=8X_DIELECTRIC

?

MIPICLK_20THER

=7X_DIELECTRIC

?

MIPICLK_20THER

TOP, BOTTOM

=10X_DIELECTRIC

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

MIPI_DATA

*

*

MIPI_20THER

MIPI_DATA

CLK_MIPI

*

MIPI_2CLK

CLK_MIPI

*

*

MIPICLK_20THER

Memory Bus Constraints

PHYSICAL_RULE_SET

LAYER

MINIMUM LINE WIDTH

ALLOW_ROUTE
ON LAYER?

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

S2_MEM_45S

*

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=STANDARD

=STANDARD

S2_MEM_85D

*

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

=85_OHM_DIFF

Spacing Rule Sets

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

Memory

NET_TYPE

PHYSICAL

SPACING

S2_MEM_CLK

S2_MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_P

S2_MEM_CLK

S2 MEM_85D

S2_MEM_CLK

MEM_CAM_CLK_N

S2_MEM_CNTL

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CKE

S2_MEM_CNTL

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_CS_L

MEM_CAM_ODT

S2_MEM_CMD

S2_MEM_45S
S2_MEM_45S

S2_MEM_CTRL
S2_MEM_CTRL

MEM_CAM_CAS_L

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CTRL

MEM_CAM_RAS_TL

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM_CAM _WE_L

S2_MEM_CMD

S2_MEM_45S

S2 MEM_CMD

MEM_CAM_ BA<0>

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM_CAM BA<1>

S2_MEM_CMD

S2_MEM_45S

S2_MEM_CMD

MEM CAM BA<2>

MEM_CAM_DQS_P<0>

S2_MEM_DQS0
S2_MEM_DQS0

S2_MEM_85D
S2 MEM_85D

S2_MEM_DQS0
S2_MEM_DQS0

MEM_CAM_ DQS_N<O0>

S2_MEM _DQS1

S2_MEM_85D

S2_MEM _DQS1

MEM_CAM_DOS_P<1>

S2_MEM _DQS1

S2 MEM_85D

S2_MEM _DQS1

MEM_CAM DQS_N<1>

S2_MEM_DAT

0

S2_MEM_45S

S2_MEM_DATAQ

MEM_CAM_DM<0>

MEM_CAM DM<1>

8e0000000000080 00

S2_MEM_DAT

1

S2_MEM_45S

S2_MEM _DATA1

MEM_CAM A<14..0>

32 64

31 32

31 32

=T S2_MEM A S2_MEM_45S S2_MEM_CMD

OS2 MEM DATA 0 S2_MEM_45S S2_MEM_DATAQ MEM_CAM_ DO<7..0>
[CO—S2_MEM_DATA_1 S2_MEM 45S S2_MEM_DATA1 MEM_CAM_DOQO<15..8>

() MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_P

(2D MIBI DATA S2 MIPT_85D MIPT_DATA MIPI_DATA_N

- MIPT_8SD MIPT DATA MIPI_DATA CONN_P

0> MIPT_85D MIPT_DATA MIPI_DATA_ CONN_N

D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_P

(D MIBI CLK S2 MIPT_85D CLK_MIPT MIPI_CLK_N

— MIPT_85D CLK_MIPT MIPI_ CLK_CONN_P

[ MIPT_85D CLK_MIPT MIPI_CLK_CONN_N

= S2_MEM_PWR PP1V35_CAM

= S2_MEM_PWR PPOV675_CAM_VREF

— S2_MEM_PWR PPOV675_MEM_CAM_VREFCA -
= S2_MEM_PWR PPOV675_MEM_CAM_VREFDO

Bus Spacing Group

Assignments

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

Memory

to GND Spacing

NET_SPACING_TYPE1

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

GND

S2_MEM_*

*

S2MEM_2GND

p—
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7

6

SMC SMBus Net Properties

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

36 37 40 44

36 37 40 44

37 40 48 50

37 40 48 50

43 50

43 50

43 43 64 69

43 43 64 69
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3

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 DIFFPATR THERM_1TQ1_45. THERM TBTTHMSNS_D2_ R
[ —SENSE DIFFPATR THERM_1TQ1_45. THERM TBTTHMSNS_D2_R
[CO—SENSE_DTFFPATR THERM_1TQ1_45 THERM TBTTHMSNS_D2_P
[CD—SENSE DIFFPATR THERM_1TQ1_45. THERM TBTTHMSNS_ D2 N
[CO—SENSE DIFFPATR THERM_1TQ1_45. THERM TBT_MLBBOT_THMSNS_P
[CO—SENSE DIFFPATR THERM_1TQ1_45. THERM TBT_MLBBOT_THMSNS_N
[C—SENSE_DIFFPATR THERM_1TQ1_45. THERM MLBBOT_ THMSNS_D3_P
[CO—SENSE DIFFPATR THERM_1TQ1_45. THERM MLBBOT_ THMSNS_D3_N
[CO—SENSE_DTEFPATR SENSE_1TQ1_45. SENSE TBDTHMSNS_D2_P
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE TBDTHMSNS_D2_ N
[ —SENSE DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_P
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE CPUTHMSNS_D2_ N
[CO—SENSE DIFFPATR SENSE_1TQ1_P SENSE CPUVCCIOS0_CS N
[CO—SENSE DIFFPATR SENSE_1TQ1_P SENSE CPUVCCIOS0_CS_P
[CD—SENSE DIFFPATR SENSE_1TQ1_P SENSE CPUVR_ISNS1 P
[CO—SENSE DIFFPATR SENSE_1TQ1_P SENSE CPUVR_ISNS1_N
[ —SENSE DIFFPATR SENSE_1TQ1_45 SENSE CPUVR_ISNS2 P
[CO—SENSE DIFFPATR 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
[— SENSE_1TQ1_45 SENSE CPUVR_ISUM_R_N
[C—SENSE_DIFFPATR SENSE_1TQ1_P SENSE ISNS_CPUDDR_P
[CO—SENSE DIFFPATR SENSE_1TQ1_P SENSE ISNS_CPUDDR_N
[C—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3S5 N
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3S5_P
[COD—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_3V3_S0_P
[ —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_3V3_SO0_N
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_CAMERA_P
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_CAMERA N
[ —SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3_SO_N
[CO—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_P3V3_S0_P
[C—SENSE_DIFFPATR SENSE_1TQ1_P SENSE ISNS_1VO05_sS0_P
[C—SENSE_DIFFPATR SENSE_1TQ1_P SENSE ISNS_1VO05_S0_N
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_BMON_GAIN_P
[CO—SENSE_DTFFPATR SENSE_1TQ1_45 SENSE ISNS_BMON_ GAIN N
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_COMPUTING_N
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_COMPUTING_P
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_OTHER_N
[C—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_OTHER_P
[C—SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_1V2_S3_N
[ —SENSE DIFFPATR SENSE_1TQ1_ 458 SENSE ISNS_1V2 S3_P
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_AIRPORT N
[ —SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_AIRPORT_ P
[CD—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_SSD_N
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_SSD_P

[ —SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT N
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_LCDBKLT_ P
[CO—SENSE_DIEFPATR SENSE_1TQ1_45 SENSE ISNS_PANEL N
[CO—SENSE DIFFPATR SENSE_1TQ1_45 SENSE ISNS_PANEL_P
SENSE_DIFFPATR SENSE_1TQ1_45 SENSE ISNS_HS_GAIN_N
[EDSENSE DIFFPATR 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

[ 1TO1_DIFFPATR AUDIQ MAX98300_ R N
[CO—SBKR_OUT SPKR_DTFFPATR AUDTOQ SPKRAMP_ROUT_P
[CO—SBKR_OUT SPKR_DTFFPATR AUDTOQ SPKRAMP_ROUT_N
[ sB_powrr | PP3V3_S5

[ sB_powrr | PP3V3_S0

e GND GND

p—
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PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SD Card Net Properties

SD_45SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

=45_OHM_SE

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[=T)-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

0B CLK_25M_45S SDSCLK_CLK_25M X1
0 CLK_25M_45S SDCLK_CLK25M X2 R
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Change List:
<RDAR://COMPONENT/508934> J43 HW EE SCHEMATIC

I
<RDAR://COMPONENT/508937> J43 HW EE SCHEMATIC | PROTO 1

|

|

<RDAR://COMPONENT/508941> J43 HW EE SCHEMATIC EVT

<RDAR://COMPONENT/508945> J43 HW EE SCHEMATIC DVT

Kismet:

afp://kismet.apple.com/Kismet-Projects/J41-J43

Useful Wiki Links: -
Schematic Conventions - https://hmts.ecs.apple.com/wiki/index.php/User:Wferry/SchConventions

Schematic Design Wiki - https://hmts.ecs.apple.com/wiki/index.php/Schematic_ Design

MobileMac HW Radar:
<rdar://component/497591> MobileMac HW Task
<rdar://component/497587> MobileMac HW Schematic
<rdar://component/497585> MobileMac HW New Bugs
<rdar://component/497588> MobileMac HW Layout
<rdar://component/497590> MobileMac HW Investigation
<rdar://component/497589> MobileMac HW Architecture

Other Info:
Page Allocations - <rdar://problem/11791318> 2012 Schematic Page Allocations
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