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<E4LABEL>

<SCH_NUM>

<REV> <ECN>

<BRANCH>

FIREWIRE: 1394B MISC J40I4240 05/16/2011

FIREWIRE LLC/PHY (FW643E) J40I4139 05/16/2011

ETHERNET SUPPORT J40I4038 05/16/2011

ETHERNET PHY (CAESAR IV) J40I3937 05/16/2011

ETHERNET CONNECTOR J40I3836 05/16/2011

WIRELESS,BT CONNECTOR J40I3635 05/16/2011

SD CARD READER J40I3534 05/16/2011

FSB/DDR3/FRAMEBUF Vref Margining J40I3433 05/16/2011

DDR3 Support J40I3332 05/16/2011

DDR3 SO-DIMM Connector A-2 J40I3231 05/16/2011

DDR3 SO-DIMM Connector A-1 J40I3130 05/16/2011

SO-DIMM Pinswaps J40I3029 05/16/2011

CPU Memory S3 Support J40I2928 05/16/2011

RTC SUPPORT, RESETS J40I2827 05/16/2011

25MHZ CLOCK, ICT JTAG SUPPORT J40I2726 05/16/2011

USB HUB, MUXES J40I2625 05/16/2011

XDP:CPU & PCH J30_MLB2524 07/27/2011

PCH DECOUPLING J40I2423 05/16/2011

PCH GROUNDS J31_MLB2322 06/13/2011

PCH POWER J31_MLB2221 06/13/2011

PCH GPIO/MISC/NCTF J31_MLB2120 06/13/2011

PCH PCI/USB/TP/RSVD J31_MLB2019 06/13/2011

PCH DMI/FDI/PM/Graphics J31_MLB1918 06/13/2011

PCH SATA/PCIe/CLK/LPC/SPI J31_MLB1817 06/13/2011

CPU DECOUPLING-II LOCAL-J40G1716 05/16/2011

CPU DECOUPLING-I LOCAL-J40S1615 05/16/2011

CPU POWER AND GND K92_SUMA1414 06/15/2010

CPU POWER K92_MLB1313 08/03/2010

CPU DDR3 INTERFACES K92_SUMA1212 06/15/2010

CPU CLOCK/MISC/JTAG K92_MLB1111 08/03/2010

CPU DMI/PEG/FDI/RSVD J5_MLB1010 03/11/2011

MECHANICAL, GROUND VIAS J40I99 05/16/2011

SPECIFIC ALIASES, TABLES J40I88 05/16/2011

POWER FLOW CONT. J40I77 05/16/2011

POWER CONN / FLOW J40I66 05/16/2011

Revision History J40I55 05/16/2011

COMMON PARTS TABLE J40I44 05/16/2011

Power Block Diagram J40I33 05/16/2011

System Block Diagram J40I22 05/16/2011

Thunderbolt Connector A J5_KEPLER94 07/20/201180

TBT MISC J40I93 05/16/201179

TBT POWER SUPPORT J40I92 05/16/201178

Thunderbolt Host (2 of 2) J13_MLB91 08/12/201177

Thunderbolt Host (1 of 2) J13_MLB90 08/12/201176

NO GPU GLUE J40I80 05/16/201175

PSU CONNECTOR, MISC CAPS J40I79 05/16/201174

VR - MISC J40I78 05/16/201173

VR - 1.05V S0 LOCAL-J40S77 05/16/201172

VR - GPU J40I76 05/16/201171

VR - CPU VCORE OUTPUT PHASES LOCAL-J40S75 05/16/201170

CPU IMVP7 & AXG VCore Regulator J31_JACK74 09/02/201169

DDR 1.5V VR J40I73 05/16/201168

VR - 3.3V S5 AND 5V S4 J40I72 05/16/201167

VR - SYSTEM AGENT SUPPLY J40I71 05/16/201166

POWER CONTROL CONT. J40I69 05/16/201165

Power Control 1/ENABLE J40I68 05/16/201164

Power FETs J40I67 05/16/201163

Fan Control Circuit J40I65 05/16/201162

SPI BOOT ROM J40I64 05/16/201161

AUDIO:DETECT/MIC BIAS J50I62 05/16/201160

AUDIO:JACK TRANSLATORS J40I61 05/16/201159

AUDIO:JACKS J40I60 05/16/201158

AUDIO:SPEAKER AMP J40I59 05/16/201157

AUDIO:HEADPHONE AMP J40I58 05/26/201156

AUDIO:LINE-IN J40I57 05/16/201155

AUDIO:CODEC J40I56 05/16/201154

THERMAL SENSORS J40I55 05/16/201153

High Side Current Sensing J40I54 05/16/201152

Voltage & Load Side Current Sensing J40I53 05/16/201151

SMBus Connections J40I52 05/16/201150

LPC+ Debug Connector J40I51 05/16/201149

SMC Support J40I50 05/16/201148

SMC J40I49 05/16/201147

IR/LED, PWR BTTN J40I48 05/16/201146

IR CONTROLLER J40I47 05/16/201145

USB EXTERNAL PORTS C & D J40I46 05/16/201144

USB EXTERNAL PORTS A & B J40I45 05/16/201143

HDD SATA CONNECTORS J40I44 05/16/201142

LAST SCHEMATIC PAGE50094

FUNCTIONAL / ICT TEST PROPERTIES J40I12093 05/16/2011

Project Specific Constraints J40I10992 05/16/2011

GPU (KEPLAR) CONSTRAINTS J40I10891 05/16/2011

SMC Constraints J40I10790 05/16/2011

TBT CONSTRAINTS J40I10689 05/16/2011

Ethernet/FW Constraints J40I10588 05/16/2011

PCH Constraints 2 J40I10487 05/16/2011

PCH Constraints 1 J40I10386 05/16/2011

Memory Constraints J40I10285 05/16/2011

CPU Constraints J40I10184 05/16/2011

PCB Rule Definitions J40I10083 05/16/2011

HDMI CONNECTOR J40I9882 05/16/2011

FIREWIRE CONNECTOR J40I43 05/16/201141
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IVYBRIDGE 2C+2 / 4C+2

PANTHER POINT-MPCH

U8000

 TEMP SENSORS

 POWER SENSE 

 FAN CONN AND CONTROL

M-DP

GDDR

HDD2

XDP CONN

POWER SUPPLY

SD Card

AUDIO

CONNs
AUDIOCONN

E-NET
CONN
FW

AirPort

PCH XDP

HDMI

J2500

RTC

U1000

DMIFDI

SMS
U4900

U6400

SPI

LPC

PWR

1
2

9
1
1

1
0

1
3

CTRL

(
U
P
 
T
O
 
1
4
 
D
E
V
I
C
E
S
)

8
6

4
7

5
3

1
2

0

INTEL

U1800

PG 16-21

CLK

SATA

RGB OUT

TMDS OUT

DVI OUT

LVDS OUT

eDP OUT

HDMI OUT

DP OUT

PCIE X4

SATA
CONN

DP

HDMI

CRYSTAL
25MHZ

HSIO

OR

J9700

CONN

J9400

CONN

J2550

CONN
JTAG

PCI-E
(UP TO 8 LINES)

HDA

SMBUS

DIMM’s

Prt
SerFanADC

LPC+SPI Conn
 Port80,serial

E-NET

BCM57765 CONN

AUDIO IO SWITCH

FILTER
LINE INPUT

AMP
HP/LO

U6201

AMPs

Codec

MISC

INTEL CPU
GDDR

GPIO

KEPLER GPU

6GHZ

OR

OR

2 DIMMsPCIE X8

SMC12

B,0

EXTERNAL B

USBUSB

EXTERNAL A

USB

J5100

USB
EXTERNAL C

6GHZ

DP

SWITCH

SWITCH

U
S
B
 
2
/
3

J4500 J4510 J4620 J4630 J3401

X28/X16

J4501

IR   

IR   
Controller

U4800

P2

Bluetooth

P1P3

USB
HUB-1

U4500

LINEOUTSDACLKSPDIFOUTEXT MICHPOUTLINEIN

X28
J3401 J4310

U4100 U3900 

J4000 

J3500 

FW643E

DIMM

J3100

DDR3L-1333/1600MHZ

J3200

HDD1

BUFFER

SPI

Boot ROM

BSB

EXTERNAL D

SPEAKER

DP

CACTUS RIDGE

THUNDERBOLT

CONN
SATA

GREEN CLOCK

HDMI

USE HUB BECAUSE OF PCH BUG.
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TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

DESCRIPTION REFERENCE DES BOM OPTIONQTYPART NUMBER CRITICAL

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

PART NUMBER
ALTERNATE FORPART NUMBER BOM OPTION REF DES COMMENTS:

TABLE_ALT_HEAD

DESCRIPTION REFERENCE DES BOM OPTIONQTYPART NUMBER CRITICAL

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM

TABLE_ALT_ITEM
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BASE: 338S1065

BASE: 335S0862 OR 335S0854

PLATFORM CONTROL HUB (PCH)

BASE: 335S0865

BASE: 335S0865

BASE: 335S0865

BASE: 335S0807,335S0812

BASE: 338S1065

BASE: 338S0375

Alternate Parts

0.78 GRAM

0.61 GRAM

0.61 GRAM

0.048GRAM

NON-SCHEMATIC PARTS

BASE: 338S1065

BASE: 338S1065

PROGRAMMED PARTS

OTHER PARTS

THUNDERBOLT

PANTHER_POINT:QS-TDPIC,PCH,PPPT-MB TDB,HM77,C1,QS,QPRG337S4231 1 U1800 CRITICAL

PANTHER_POINT:QSIC,PCH,PPPT-MB,HM77,C1,QS,QPRG337S4230 CRITICALU18001

CRITICALU18001337S4207 IC,PCH,PANTHER_POINT,BGA,SSU,PRE-QS,QPJ4 PANTHER_POINT:PQS

1 U1800 CRITICAL337S4143 PANTHER_POINT:ES1IC,PCH,PANTHER_POINT,BGA,SSU,ES1

INDUCTOR FROM CYNTEC??152S1269152S1447

?? INDUCTOR FROM CYNTEC152S1155152S1282

INDUCTOR FROM TOKO152S1289 ? ?152S1366

? ? FERRITE FROM LAIRD155S0641 155S0397

157S0055 DELTA ALT TO TDK MAGNETICS157S0058 ALL

SI7121DN AS ALTERNATE376S0914 376S0881 ?

DUAL FET FROM FAIRCHILD?376S0958 376S0953

376S0960 ? DUAL FET FROM FAIRCHILD376S1000

?376S0859 OLDER DUAL FET FROM TOSHIBA376S0613

376S0859 DUAL FET FROM DDS376S0855 ?

IC,TBT,CR-4C,ES1,228 FCBGA,12X12MM U90001 CRITICAL338S1047

? ? PIN DIODE FROM NXP371S0652371S0709

? DUAL FET FROM FAIRCHILD376S0957 376S0999

376S0610 DUAL FET FROM FAIRCHILD376S0926 ?

INDUCTOR FROM COILCRAFT152S1493 152S1300 ??

SMC:BLANKU49001 IC,SMC12,BLANK CRITICAL338S1065

IC,SMC12,PROTO 0,J50I CRITICAL SMC:J50IU49001341S3374

341S3372 CRITICAL SMC:J50GU49001 IC,SMC12,PROTO 0,J50G

341S3373 IC,SMC12,PROTO 0,J50S CRITICAL SMC:J50S1 U4900

CRITICAL1 IC,IR,PROTO 0,J50341S3366 U4700

U39901 CRITICALIC,ENET ROM341S3200

341S3362 TBTROM:PROG_IIC,CONF ROM,TBT,J50I1 U9090 CRITICAL

LBL1825-6838 LBL,SERIAL NUMBER

J50X:J50ICRITICAL1946-3379 MLB UV EDGE BOND,J40I UVEB

U3990 ALTERNATE ENET ROM341S3200341S3198

341S3429 IC,CONF ROM,TBT,J50S U90901 TBTROM:PROG_SCRITICAL

946-3189 J50X:J50GCRITICALUVEB1 MLB UV EDGE BOND,J40G

J50X:J50SCRITICAL946-3379 1 MLB UV EDGE BOND,J40S UVEB

CRITICAL1946-3190 MLB ADHESIVE,LOCTITE ADHS

376S0659 ? FET FROM ALPHA OMEGA376S0572

341S3362 TBTROM:PROG_G1 U9090IC,CONF ROM,TBT,J50G CRITICAL

376S0977 DUAL FET FROM DDS?376S0859

VARISTOR FROM AMOTECH377S0057377S0124 ?

0.1UF CAP,X7R??132S0203132S0099

?128S0286 128S0248 ? 39UF CAP FROM SANYO AND CHEMI-CON

138S0676 ? 22UF CAP FROM MURATA138S0691

CRITICALU18001337S4155 IC,PCH,PANTHER_POINT,BGA,SSU,ES2,QPEG PANTHER_POINT:ES2

FET FROM ROHM376S0612376S0972 ?

SYNC_MASTER=J40I

COMMON PARTS TABLE
SYNC_DATE=05/16/2011

CRITICALU9090 TBTROM:BLANK1335S0865 IC,EEPROM,SERIAL,SPI,32KX8,1.8V,2X3QFN

CRITICAL1 IC,EFI BOOTROM,J50 U6400341S3360
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"G3H" RAILS

BATTERY

S4

S4
EG BOARDS ONLY.

"S4" RAILS

1.2V
VR

3.3V
FET

3.3V
FET

VR
5V

ON WHEN UNIT HAS AC POWER

DIODES
3.3V
G3

PSU

G3H
12V

"S5" RAILS
STANDARD STANDBY STATE.

5V
G3H

3.3V
VR

G3H

0.75V
VR

S3

ON IN RUN AND SLEEP

ON WHEN UNIT HAS BATTERY POWER

"G3" RAILS

G3
3.3V

S3
1.5V
VR

ENET

ENET

LDO

S5

FET

3.3V
FET

S5

5V

2

1R0603

402
MF-LF

DEVELOPMENT

1%
1/16W

200

K

A

LED0603

DEVELOPMENT

GREEN-3.6MCD
2.0X1.25MM-SM

21

3
Q0603

DEVELOPMENT

SSM3K15FV
SOD-VESM-HF

2

1R0602

402
MF-LF

DEVELOPMENT

1%
200
1/16W

K

A

LED0602

DEVELOPMENT

GREEN-3.6MCD
2.0X1.25MM-SM

2

1R0600

MF-LF

DEVELOPMENT

1%
1/16W

200

402

K

A

LED0600

DEVELOPMENT

GREEN-3.6MCD
2.0X1.25MM-SM

46 47 

27 

17 18 21 27 

52 74 93 

41 52 62 67 74 80 

45 46 48 63 67 

6 20 27 35 43 46 47 48 49 50 63 
64 67 78 80 93 

26 37 38 64 

37 38 

28 43 44 46 63 67 68 82 

6 19 20 25 28 33 34 35 38 45 50 
51 63 68 77 80 82 

23 63 

28 30 31 32 33 63 68 74 

33 68 

11 47 84 

1

2

6

Q0605
DEV_CATERR_LED

DMB53D0UV
SOT-563

2

1R0615
DEV_CATERR_LED

100K

402

5%
1/16W
MF-LF

4

3

5 Q0605
DEV_CATERR_LED

DMB53D0UV
SOT-563

21

R0616
DEV_CATERR_LED

20K

MF-LF
402

5%
1/16W

2

1R0605
DEV_CATERR_LED

200

402
MF-LF

1%
1/16W

K

A
LED0605
DEV_CATERR_LED

RED
2X125-SM

52 66 68 70 71 72 

17 18 19 20 21 23 24 27 28 61 
63 64 73 92 
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PP5V_G3H

MAX_NECK_LENGTH=3 MM

VOLTAGE=5V

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MM

MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 MM

MAKE_BASE=TRUE
VOLTAGE=3.3V

PP3V3_G3H

MAX_NECK_LENGTH=3 MM

MIN_LINE_WIDTH=0.5 MM

MAX_NECK_LENGTH=3 MM

PP3V3_S5
VOLTAGE=3.3V
MAKE_BASE=TRUE

MIN_NECK_WIDTH=0.2 MM

MIN_NECK_WIDTH=0.1 MM
MIN_LINE_WIDTH=0.2 MM
VOLTAGE=5V

PP5V_S5
MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

MAKE_BASE=TRUE
PP1V5_S3
VOLTAGE=1.5V
MIN_LINE_WIDTH=0.8 MM
MIN_NECK_WIDTH=0.1 MM

MIN_NECK_WIDTH=0.2 mm

MAKE_BASE=TRUE
VOLTAGE=0.75V

PPDDRVREF_S3
MIN_LINE_WIDTH=0.25 MM

PP12V_G3H_CPUDDR

MAX_NECK_LENGTH=3 MM

VOLTAGE=12.8V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.6 mm
MIN_NECK_WIDTH=0.25 mm

CATERR_LED_R

CATERR_LED

CPU_CATERR_L CPU_CATERR_RL

CATERR_R

PP3V3_S0

SMC_SYS_LED

ITS_PLUGGED_IN
NO_TEST=TRUE

ITS_ALIVE
NO_TEST=TRUE

ITS_BREATHING_Q
NO_TEST=TRUE

ITS_BREATHING
NO_TEST=TRUE

PP3V3_G3H PP3V3_G3H

PP3V3_S4

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.3 mm
MIN_NECK_WIDTH=0.2 mm

PPVBATT_G3_RTC

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.3 mm
MIN_NECK_WIDTH=0.2 mm

PP3V3_G3_RTC

PP3V3_S4

MAX_NECK_LENGTH=3 MM

VOLTAGE=3.3V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.50MM
MIN_NECK_WIDTH=0.20MM

MAX_NECK_LENGTH=3 MM

PP1V2_ENET
VOLTAGE=1.2V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.25MM
MIN_NECK_WIDTH=0.2MM

MAX_NECK_LENGTH=3 MM

PP3V3_ENET
VOLTAGE=3.3V
MAKE_BASE=TRUE

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.6 MM

MAX_NECK_LENGTH=3 MM

PP12V_G3H_PSU
VOLTAGE=12V
MAKE_BASE=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

MIN_NECK_WIDTH=0.25 mm
MIN_LINE_WIDTH=0.6 mm

MAKE_BASE=TRUE
VOLTAGE=12.8V

PP12V_G3H

MAX_NECK_LENGTH=3 MM

MIN_NECK_WIDTH=0.25 mm
MIN_LINE_WIDTH=0.6 mm

MAKE_BASE=TRUE
VOLTAGE=12.8V

MAX_NECK_LENGTH=3 MM

PP12V_G3H_GPU
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 mm

MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

VOLTAGE=5V

PP5V_S4
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(IG BOARDS ONLY.)

CPU-SA

VR

S0

S0

VR
CPU-CORE

CPU-AXG

S0

VR

LDO
1.5V
S0

VR

S0
1.05V

1.05V Rails

FET

S0
5V

S0
3.3V
FET

0.75V
S0

VR

VR

S0
1.8V

SW

FET
1.5V

21

XW0700
SM

21

XW0701
SM

28 30 31 68 

13 15 51 70 

51 63 

21 23 27 42 54 73 74 

6 13 17 18 19 20 21 23 24 27 30 
31 34 37 38 40 41 42 50 51 52 

53 54 58 59 60 62 63 64 73 74 

78 79 81 92 

57 

54 59 

23 27 41 42 49 63 66 69 70 71 
72 73 93 

7 10 11 13 14 15 24 40 48 51 64 
69 72 78 

7 10 11 13 14 15 24 40 48 51 64 
69 72 78 

17 18 21 23 51 

15 20 21 23 26 73 

13 15 

11 14 16 28 31 32 51 64 

13 16 51 66 

13 14 16 51 71 

SYNC_MASTER=J40I

POWER FLOW CONT.

SYNC_DATE=05/16/2011

VOLTAGE=3.3V

MIN_NECK_WIDTH=0.2 MM

MAKE_BASE=TRUE
PP3V3_S0

MAX_NECK_LENGTH=3 MM

MIN_LINE_WIDTH=0.5 MM

PP1V5_VDDQ_CPU

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VOLTAGE=1.5V

VOLTAGE=1.5V
MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

PP1V5_VDDQ_CPU_R

MIN_LINE_WIDTH=0.5 MM
VOLTAGE=1.8V

PP1V8_S0
MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

MIN_NECK_WIDTH=0.2 MM

MAKE_BASE=TRUE
PP1V8_S0_CPU_VCCPLL_R
VOLTAGE=1.8V
MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 MM

PP1V05_S0_VCCIO

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 MM

VOLTAGE=1.05V

MAX_NECK_LENGTH=3 MM

MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

VOLTAGE=0.75V
MAKE_BASE=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

PP0V75_S0_DDRVTT

MAX_NECK_LENGTH=3 MM

PP5V_S0_AUDIO_AMP
VOLTAGE=5V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.5MM
MIN_NECK_WIDTH=0.2MM

MAX_NECK_LENGTH=3 MM

PP5V_S0_AUDIO
VOLTAGE=5V
MAKE_BASE=TRUE

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.50MM

MIN_NECK_WIDTH=0.2 MM

MAKE_BASE=TRUE
VOLTAGE=5V

PP5V_S0

MAX_NECK_LENGTH=3 MM

MIN_LINE_WIDTH=0.5 MM

MAKE_BASE=TRUE
PP1V05_S0_PCH
VOLTAGE=1.05V

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM

PP1V05_S0_VCCIO

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

MAKE_BASE=TRUE
VOLTAGE=1.5V

MAX_NECK_LENGTH=3 MM

PP1V5_S0

MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

PPVCCSA_S0_CPU
VOLTAGE=1.0V

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM

MAX_NECK_LENGTH=3 MM

PPVCORE_S0_CPU
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.6 MM
VOLTAGE=1.25V

MIN_NECK_WIDTH=0.25 MM

MIN_NECK_WIDTH=0.25 MM

VOLTAGE=1.25V
MIN_LINE_WIDTH=0.6 MM

MAKE_BASE=TRUE

MAX_NECK_LENGTH=3 MM

PPVAXG_S0_CPU
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USE WITH BOM OPTION PEG:1X16R

USE WITH BOM OPTION PEG:2X8F.

FUNCTION 1, FORWARD BIT ORDER

PCIE
FUNCTION 0, REVERSED BIT ORDER

THUNDERBOLT (TBT)

TBT DISPLAY PORT INPUT

TBT DISPLAY PORT INPUT

INTEL INTEGRATED GRAPHICS

NO PCIE TO EXTERNAL GRAPHICS

FDI BUS.

HDMI

10 

10 

10 76 87 

10 76 87 

10 76 87 

10 76 87 

10 

8 18 79 80 86 

8 18 79 80 86 

8 18 76 86 

18 76 86 

18 76 86 

8 10 18 84 

8 18 76 86 

8 18 76 86 

8 18 81 86 

8 18 81 86 

10 

81 86 

81 86 

8 18 81 86 

8 18 81 86 

8 18 76 86 

8 18 76 86 

8 18 79 80 86 

8 18 79 80 86 

8 18 76 86 

8 18 81 86 

8 18 81 86 

8 18 81 86 

18 

18 

8 18 81 86 

8 18 81 86 8 18 81 86 

8 17 87 93 

8 17 87 93 

8 18 79 86 

8 18 79 86 

8 18 76 86 

8 18 76 86 

8 18 76 86 

18 76 86 

18 76 86 

8 18 79 86 

8 18 79 86 

8 18 76 86 

8 18 76 86 

8 18 76 86 

18 84 

18 84 

18 84 

8 10 18 84 

18 84 

SYNC_DATE=05/16/2011

SPECIFIC ALIASES, TABLES

SYNC_MASTER=J40I

DP_TBTSNK1_CTRL_CLKMAKE_BASE=TRUE

MAKE_BASE=TRUE HDMI_CLK_C_P

HDMI_LS_HPDMAKE_BASE=TRUE

HDMI_LS_SDAMAKE_BASE=TRUE

MAKE_BASE=TRUE FDI_DATA_P<7..0>

DP_TBTSNK0_CTRL_DATA

DP_TBTSNK0_AUXCH_C_P
DP_TBTSNK0_HPD

=IG_DP_TBTSNK1_ML_C_P<3..0>
=IG_DP_TBTSNK1_ML_C_N<3..0>
DP_TBTSNK1_HPD

MAKE_BASE=TRUE DP_TBTSNK1_ML_C_N<3..0>
MAKE_BASE=TRUE DP_TBTSNK1_ML_C_P<3..0>

DP_TBTSNK1_HPDMAKE_BASE=TRUE

MAKE_BASE=TRUE DP_TBTSNK1_AUXCH_C_P

DP_TBTSNK1_CTRL_DATAMAKE_BASE=TRUE

MAKE_BASE=TRUE DP_TBTSNK0_CTRL_DATA
MAKE_BASE=TRUE DP_TBTSNK0_CTRL_CLK

MAKE_BASE=TRUE DP_TBTSNK0_AUXCH_C_N
MAKE_BASE=TRUE DP_TBTSNK0_AUXCH_C_P
MAKE_BASE=TRUE DP_TBTSNK0_HPD
MAKE_BASE=TRUE DP_TBTSNK0_ML_C_N<3..0>=IG_DP_TBTSNK0_ML_C_N<3..0>

=IG_HDMI_DATA_C_N<2..0>

HDMI_LS_SDA
HDMI_LS_HPD

HDMI_LS_SCL MAKE_BASE=TRUE HDMI_LS_SCL

MAKE_BASE=TRUE FDI_INT

NC_PEG_CLK100MP
NC_PEG_CLK100MN

MAKE_BASE=TRUE NC_PEG_CLK100MP

MAKE_BASE=TRUE NC_PEG_R2D_CP<7..0>
MAKE_BASE=TRUE NC_PEG_R2D_CN<7..0>

=PEG_R2D_C_P<7..0>
=PEG_R2D_C_N<7..0>
=PEG_D2R_P<7..0>
=PEG_D2R_N<7..0>

MAKE_BASE=TRUE NC_PEG_D2RP<7..0>
NC_PEG_D2RN<7..0>MAKE_BASE=TRUE

=FDI_LSYNC<1..0>

FDI_INT
FDI_FSYNC<1..0>MAKE_BASE=TRUE

MAKE_BASE=TRUE FDI_DATA_N<7..0>

MAKE_BASE=TRUE HDMI_CLK_C_N

MAKE_BASE=TRUE NC_PEG_CLK100MN

MAKE_BASE=TRUE FDI_LSYNC<1..0>
=FDI_FSYNC<1..0>

=FDI_DATA_N<7..0>
=FDI_DATA_P<7..0>

DP_TBTSNK1_AUXCH_C_NMAKE_BASE=TRUE

=IG_DP_TBTSNK0_ML_C_P<3..0>

DP_TBTSNK1_AUXCH_C_N

DP_TBTSNK1_CTRL_CLK

DP_TBTSNK0_ML_C_P<3..0>MAKE_BASE=TRUE

DP_TBTSNK1_AUXCH_C_P

DP_TBTSNK1_CTRL_DATA

DP_TBTSNK0_AUXCH_C_N

DP_TBTSNK0_CTRL_CLK

MAKE_BASE=TRUE HDMI_DATA_C_P<2..0>
MAKE_BASE=TRUE HDMI_DATA_C_N<2..0>

MAKE_BASE=TRUE PCIE_TBT_D2R_N<3..0>
MAKE_BASE=TRUE PCIE_TBT_D2R_P<3..0>
MAKE_BASE=TRUE PCIE_TBT_R2D_C_N<3..0>
MAKE_BASE=TRUE PCIE_TBT_R2D_C_P<3..0>

=PE_0R_TBT_D2R_N<3..0>
=PE_0R_TBT_D2R_P<3..0>
=PE_0R_TBT_R2D_C_N<3..0>
=PE_0R_TBT_R2D_C_P<3..0>

MAKE_BASE=TRUE NC_PE_1F_D2RN<3..0>
MAKE_BASE=TRUE NC_PE_1F_D2RP<3..0>
MAKE_BASE=TRUE NC_PE_1F_R2D_CN<3..0>
MAKE_BASE=TRUE NC_PE_1F_R2D_CP<3..0>

=PE_1F_TBT_D2R_N<3..0>
=PE_1F_TBT_D2R_P<3..0>

=PE_1F_TBT_R2D_C_P<3..0>
=PE_1F_TBT_R2D_C_N<3..0>

HDMI_CLK_C_P
HDMI_CLK_C_N
=IG_HDMI_DATA_C_P<2..0>
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POGO PINS FOR GROUNDING HEATPIPE ASSEMBLY.CPU / NB HEATSINK MOUNTING HOLES / NUTS

ENCLOSURE MOUNTING POSTS

PLACE ONE ON EACH SIDE OF BOARD

IN EASILY ACCESSIBLE LOCATION.

LABEL "GND".

REAR I/O FENCE MOUNTING BOSS

SPEAKER BOSS

BLOWER SUPPORT POST.

Digital Ground

To be distributed after simulation

1

ZT0961
STDOFF-4.5OD.98H-1.1-3.48-TH

1

ZT0960
STDOFF-4.5OD.98H-1.1-3.48-TH

1

STDOFF-4.5OD.98H-1.1-3.48-TH
ZT0962

STDOFF-4.5OD.98H-1.1-3.48-TH
1

ZT0966

1

ZH0951
HOLE-VIA

1

ZH0953
HOLE-VIA

1
HOLE-VIA
ZH0957

1
HOLE-VIA
ZH0958

1

ZH0940
HOLE-VIA

1
HOLE-VIA
ZH0944

1

ZH0933
HOLE-VIA

1

ZH0936
HOLE-VIA

1

ZH0947
HOLE-VIA

1

ZT0940
STDOFF-4.5OD10.75H-1.1-3.48-TH

1

ZT0912
4.0OD1.55H-M1.6X0.35-ST

1

ZT0911
4.0OD1.55H-M1.6X0.35-ST

1

ZT0910
4.0OD1.55H-M1.6X0.35-ST

1

ZT0941
STDOFF-4.5OD10.75H-1.1-3.48-TH

1

ZT0913
4.0OD1.55H-M1.6X0.35-ST

4.0OD1.55H-M1.6X0.35-ST
1

ZT0915

1J0900
SM-TP3P4X1P8-TOP

DEVELOPMENT

1J0901
SM-TP3P4X1P8-TOP

DEVELOPMENT

1

ZP0900
SM

POGO-2.0OD-3.6H-K86-K87

1

ZP0901
SM

POGO-2.0OD-3.6H-K86-K87

1

ZP0902
SM

POGO-2.0OD-3.6H-K86-K87

1

ZP0903
SM

POGO-2.0OD-3.6H-K86-K87

1

ZP0907
POGO-2.0OD-3.6H-K86-K87

SM

1

ZT0970
STDOFF-3.04OD6.1H-1.3-1.9-TH1

1

ZP0920
1.4DIA-SHORT-EMI-MLB-M97-M98

SM

1

ZP0921
SM

1.4DIA-SHORT-EMI-MLB-M97-M98

1

ZT0914
4.0OD1.55H-M1.6X0.35-ST

SYNC_MASTER=J40I

MECHANICAL, GROUND VIAS

SYNC_DATE=05/16/2011

GND

MAKE_BASE=TRUE
VOLTAGE=0V

GND

MAX_NECK_LENGTH=3 MM
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FDI0_FSYNC

FDI1_FSYNC

FDI0_LSYNC

EDP_TX0*

EDP_TX2*

PEG_TX8

EDP_TX3*

FDI1_TX3

FDI_INT

FDI1_LSYNC

EDP_TX1*

EDP_TX0

EDP_TX1

EDP_TX2

EDP_TX3

FDI1_TX3*

FDI1_TX2*

PEG_RX7*

PEG_RX6*

PEG_RX8*

PEG_RX10*

DMI_TX1*

DMI_TX0*

DMI_RX3

DMI_TX3*

PEG_RX0

DMI_TX2

DMI_TX1

DMI_TX0

FDI0_TX2

FDI1_TX0

FDI1_TX2

PEG_TX10

PEG_TX9

PEG_TX7

PEG_TX6

PEG_TX14*

PEG_TX15*

PEG_TX13

PEG_TX12

EDP_AUX*

DMI_RX1

DMI_RX2

DMI_TX3

FDI0_TX0*

FDI0_TX1*

FDI1_TX1*

FDI0_TX0

FDI0_TX1

FDI0_TX3

FDI1_TX1

EDP_AUX

EDP_ICOMPO

EDP_COMPIO

EDP_HPD*

PEG_ICOMPI

PEG_ICOMPO

PEG_RCOMPO

PEG_RX0*

PEG_RX1*

PEG_RX2*

PEG_RX5*

PEG_RX9*

PEG_RX15*

PEG_RX1

PEG_RX2

PEG_RX3

PEG_RX4

PEG_RX5

PEG_RX6

PEG_RX7

PEG_RX8

PEG_RX9

PEG_RX10

PEG_RX11

PEG_RX12

PEG_RX13

PEG_RX14

PEG_RX15

PEG_TX0*

PEG_TX1*

PEG_TX2*

PEG_TX3*

PEG_TX4*

PEG_TX5*

PEG_TX6*

PEG_TX7*

PEG_TX8*

PEG_TX9*

PEG_TX10*

PEG_TX11*

PEG_TX12*

PEG_TX13*

PEG_TX0

PEG_TX1

PEG_TX2

PEG_TX3

PEG_TX4

PEG_TX5

PEG_TX11

PEG_TX14

PEG_TX15

DMI_RX0

DMI_RX3*

DMI_RX1*

DMI_RX0*

DMI_RX2*

DMI_TX2*

FDI0_TX2*

FDI0_TX3*

FDI1_TX0*

PEG_RX14*

PEG_RX13*

PEG_RX12*

PEG_RX11*

PEG_RX3*

PEG_RX4*

RSVD

RSVD

CFG
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This connection is to support the same.
Intel is investigating processor driven VREF_DQ generation. 

NOTE:

(IPU)

(IPU)

CFG [3] :PCIE x4 LANE REVERSAL             1 = NORMAL OPERATION   0 = LANES REVERSED

CFG [6:5] :PCIE BIFURCATION                11 = 1 X16 (DEFAULT)   10 = 2 X8    01 = RSVD    00 = X8, X4, X4 

CPU_CFG<4> should be pulled down to enable EDP

CFG [4] :eDP ENABLE/DISABLE                1 = DISABLED   0 = ENABLED

(THERMDC)

(THERMDA)

These can be Placed close to J2500 and Only for debug access

(DDR_VREF1)

(DDR_VREF0)
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(IPU)

(IPU)

(IPU)

(IPU)

(IPU)

(IPU)

CFG [2] :PCIE x16 LANE REVERSAL            1 = NORMAL OPERATION   0 = LANES REVERSED

CFG [7] :PEG DEFER TRAINING                1 = (DEFAULT) IMMEDIATELY AFTER xxRESETB   0 = WAIT FOR BIOS
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AB7
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AE8
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AW46

AW50

AY13
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BA48

BB13

BH43

BB15
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BB25

BB43

BB57
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BC42

BD13
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BJ22
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BD29

BD33

BE6

BE16

BE32

BF3

BF19

BF21
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BJ34

BF25

BF35

BF41

BF43

BF63
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BG26

BG34
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G56

J54

E54
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CPU DMI/PEG/FDI/RSVD

337S4168 1 IC,CPU,IVB,QBC6,ES2,C0,2.3,45W,4+2,1.05,8M,BGA U1000 CPU:IVB_4P2_2G3_ES2CRITICAL

337S4167 1 U1000 CRITICALIC,CPU,IVB,QBC8,ES2,C0,1.8,45W,4+2,0.9,6M,BGA CPU:IVB_4P2_1G8_ES2

CPU_THERMD_N

CPU_THERMD_P

PP1V05_S0_VCCIO

CPU_CFG<12>
CPU_CFG<13>
CPU_CFG<14>

CPU_CFG<1>

=FDI_DATA_N<3>

=FDI_DATA_N<5>
=FDI_DATA_N<6>
=FDI_DATA_N<7>

CPU_CFG<7>

CPU_CFG<9>

DMI_S2N_N<1>
DMI_S2N_N<2>
DMI_S2N_N<3>

DMI_S2N_P<0>

DMI_S2N_P<2>

DMI_N2S_N<0>

DMI_S2N_P<1>

DMI_S2N_P<3>

DMI_N2S_P<3>

DMI_N2S_P<0>
DMI_N2S_P<1>
DMI_N2S_P<2>

DMI_N2S_N<1>

DMI_S2N_N<0>

CPU_CFG<15>
CPU_CFG<16>

CPU_CFG<2>

CPU_CFG<5>

CPU_CFG<10>

CPU_CFG<4>

CPU_CFG<0>

CPU_CFG<3>

CPU_CFG<8>

CPU_CFG<6>

MIN_NECK_WIDTH=0.2 mm

MIN_LINE_WIDTH=0.3 mm

VOLTAGE=0.75V

PPCPU_MEM_VREFDQ_B

MIN_NECK_WIDTH=0.2 mm

MIN_LINE_WIDTH=0.3 mm

PPCPU_MEM_VREFDQ_A

VOLTAGE=0.75V

NC_PEG_D2RN<0>

NC_PEG_D2RN<2>

NC_PEG_D2RN<4>
NC_PEG_D2RN<5>

NC_PEG_D2RN<7>

NC_PE_1F_D2RN<1>

NC_PE_1F_D2RN<3>
PCIE_TBT_D2R_N<3>
PCIE_TBT_D2R_N<2>
PCIE_TBT_D2R_N<1>
PCIE_TBT_D2R_N<0>

NC_PEG_R2D_CP<1>
NC_PEG_R2D_CP<2>
NC_PEG_R2D_CP<3>
NC_PEG_R2D_CP<4>
NC_PEG_R2D_CP<5>
NC_PEG_R2D_CP<6>
NC_PEG_R2D_CP<7>
NC_PE_1F_R2D_CP<0>
NC_PE_1F_R2D_CP<1>
NC_PE_1F_R2D_CP<2>
NC_PE_1F_R2D_CP<3>
PCIE_TBT_R2D_C_P<3>
PCIE_TBT_R2D_C_P<2>
PCIE_TBT_R2D_C_P<1>
PCIE_TBT_R2D_C_P<0>

NC_PEG_R2D_CN<0>
NC_PEG_R2D_CN<1>
NC_PEG_R2D_CN<2>
NC_PEG_R2D_CN<3>
NC_PEG_R2D_CN<4>
NC_PEG_R2D_CN<5>
NC_PEG_R2D_CN<6>
NC_PEG_R2D_CN<7>
NC_PE_1F_R2D_CN<0>
NC_PE_1F_R2D_CN<1>

NC_PE_1F_R2D_CN<3>
PCIE_TBT_R2D_C_N<3>
PCIE_TBT_R2D_C_N<2>
PCIE_TBT_R2D_C_N<1>

NC_PEG_D2RP<0>
NC_PEG_D2RP<1>
NC_PEG_D2RP<2>
NC_PEG_D2RP<3>
NC_PEG_D2RP<4>
NC_PEG_D2RP<5>
NC_PEG_D2RP<6>
NC_PEG_D2RP<7>
NC_PE_1F_D2RP<0>
NC_PE_1F_D2RP<1>
NC_PE_1F_D2RP<2>
NC_PE_1F_D2RP<3>
PCIE_TBT_D2R_P<3>
PCIE_TBT_D2R_P<2>
PCIE_TBT_D2R_P<1>
PCIE_TBT_D2R_P<0>

=FDI_DATA_N<0>
=FDI_DATA_N<1>

=FDI_DATA_N<4>

=FDI_DATA_P<1>
=FDI_DATA_P<2>
=FDI_DATA_P<3>

=FDI_DATA_P<4>
=FDI_DATA_P<5>
=FDI_DATA_P<6>
=FDI_DATA_P<7>

=FDI_FSYNC<1>
=FDI_FSYNC<0>

FDI_INT

=FDI_LSYNC<0>
=FDI_LSYNC<1>

PU_DP_INT_IG_HPD_L

PP1V05_S0_VCCIO

CPU_EDP_COMP

CPU_CFG<16>
CPU_CFG<3>
CPU_CFG<1>

CPU_CFG<7>

CPU_CFG<0>

CPU_CFG<6>
CPU_CFG<5>
CPU_CFG<4>
CPU_CFG<2>

=FDI_DATA_P<0>

DMI_N2S_N<3>
DMI_N2S_N<2>

CPU_PEG_COMP

=FDI_DATA_N<2>

NC_PE_1F_D2RN<2>

NC_PE_1F_D2RN<0>

NC_PE_1F_R2D_CN<2>

PCIE_TBT_R2D_C_N<0>

NC_PEG_R2D_CP<0>

CPU_CFG<17>

CPU_CFG<11>

NC_PEG_D2RN<6>

NC_PEG_D2RN<3>

NC_PEG_D2RN<1>
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<SCH_NUM>

<E4LABEL>
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PROCHOT*

THERMTRIP*

RESET*

PM_SYNC

UNCOREPWRGOOD

SM_DRAMPWROK

SM_DRAMRST*

SM_VREF

SM_RCOMP0

SM_RCOMP1

SM_RCOMP2

DPLL_REF_CLK

DPLL_REF_CLK*

BCLK_ITP

BCLK_ITP*

BCLK

BCLK*

PRDY*

PREQ*

TCK

TMS

TRST*

TDI

TDO

DBR*

BPM0*

BPM1*

BPM2*

BPM3*

BPM4*

BPM5*

BPM6*

BPM7*

CATERR*

PROC_SELECT*

PROC_DETECT*
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R1120 and R1121 are Intel recommended values
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CPU CLOCK/MISC/JTAG

CPU_SM_RCOMP<2>

PM_MEM_PWRGD_R

PP1V5_VDDQ_CPU

CPU_MEM_RESET_L

DPLL_REF_CLKP
DPLL_REF_CLKN

CPU_SM_RCOMP<1>

PP1V05_S0_VCCIO

PM_MEM_PWRGD

CPU_PROC_SEL_L

DMI_CLK100M_CPU_N

XDP_CPU_PRDY_L

PLT_RST_CPU_BUF_L

CPU_PWRGD

PP1V5_VDDQ_CPU

CPU_PROCHOT_L

PP1V05_S0_VCCIO

XDP_BPM_L<1>
XDP_BPM_L<2>

XDP_BPM_L<4>
XDP_BPM_L<5>

XDP_BPM_L<7>

XDP_BPM_L<3>

XDP_CPU_TDI

XDP_BPM_L<6>

XDP_CPU_TDO

ITPCPU_CLK100M_N

XDP_CPU_PREQ_L

XDP_CPU_TCK

XDP_CPU_TRST_L
XDP_CPU_TMS

DMI_CLK100M_CPU_P

ITPCPU_CLK100M_P

PP1V05_S0_VCCIO

CPU_CATERR_L

PM_THRMTRIP_L

PM_SYNC

CPU_SM_RCOMP<0>

XDP_DBRESET_L

XDP_BPM_L<0>

CPU_DDR_VREF

PLT_RESET_LS1V1_L

CPU_PECI

CPU_PROCHOT_R_L

PP1V05_S0_VCCQ
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SA_CLK1*

SA_DQ30

SA_DQ0

SA_DQ1

SA_DQ2

SA_DQ9

SA_DQ11
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SA_DQ13
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SA_ODT0

SA_ODT1

SA_DQS0*

SA_DQS1*

SA_DQS2*

SA_DQS3*
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SA_DQ5
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SA_CAS*

SA_DQ47

SA_DQ46

SA_DQ45

SA_CKE1

SA_CLK0*

SA_CKE0

SA_CLK1
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Intel recommendation: 4x 470uF 4mOhm, 2x 470uF 4mOhm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 (NOSTUFF)

Apple Implementation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402 

CPU VCORE DECOUPLING

Apple Implementation: 4x 470uF 4mOhm, 1x 470uF 4mOhm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 (NOSTUFF)

PLACEMENT_NOTE (C1672-C1681):

CPU VCCPLL DECOUPLING
PLACEMENT_NOTE (C1646-C1671):

CPU VCCPLL Low pass filter

PLACEMENT_NOTE (C1600-C16C7):

CPU VCCIO/VCCPQ DECOUPLING
Intel recommendation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402 

PLACEMENT_NOTE (C1620-C1623):

PLACEMENT_NOTE (C1624-C16D5):

Intel recommendation: 1x 10mOhn resistor, 1x 1uF 0402  
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X5R-CERM1

1

2

22UF

CRITICAL

NOSTUFF
C16D2

Place near inductors on bottom side.

6.3V
20%

0603
X5R-CERM1

1

2

22UF

CRITICAL
Place near inductors on bottom side.

NOSTUFF
C16D1

6.3V
20%

0603
X5R-CERM1

1

2

22UF

CRITICAL

NOSTUFF
C16D0

Place near inductors on bottom side.

6.3V
20%

2V

CASE-B4-SM
TANT

1

2

270UF

CRITICAL
C1687

PLACE_NEAR=U1000.AK61:5 mm

20%

SYNC_DATE=05/16/2011

CPU DECOUPLING-I
SYNC_MASTER=LOCAL-J40S

PP1V8_S0 PP1V8_S0_CPU_VCCPLL_R

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM
VOLTAGE=1.05V

PP1V05_S0_VCCQ

PP1V05_S0_VCCIO

PPVCORE_S0_CPU
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THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

PLACEMENT_NOTE (C1711-C1716):

PLACEMENT_NOTE (C1717-C1722):

PLACEMENT_NOTE (C1700-C1710):

VAXG DECOUPLING
Intel recommendation (section 6.3): 21x 1uF, 6x 10uF, 6x 22uF, 2x 470uF

 

PLACEMENT_NOTE (C1738-C1747):

Intel recommendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402  

CPU VDDQ/VCCDQ DECOUPLING

Apple Implementation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402  

Intel recommendation: 1x 10mOhn resistor, 1x 1uF 0402  

PLACEMENT_NOTE (C1758-C1762):

Intel recommendation: 1x 330uF, 5x 10uF 0603, 5x 1uF 0402  

CPU VCCSA DECOUPLING

Apple Implementation: 1x 330uF, 5x 10uF 0603, 5x 1uF 0402  

CRITICAL

CERM-X5R
0402-1

C17111

2 6.3V

10UF
20%

CRITICAL

CERM-X5R
0402-1

C17121

2 6.3V

10UF
20%

CRITICAL

CERM-X5R
0402-1

C17131

2 6.3V

10UF
20%

CRITICAL

CERM-X5R
0402-1

C17141

2 6.3V

10UF
20%

CRITICAL

CERM-X5R
0402-1

C17151

2 6.3V

10UF
20%

CRITICAL

CERM-X5R
0402-1

C17161

2 6.3V

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL
C1762

X5R

1

2

CRITICAL
C1767

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL

C1761

Place on bottom side of U1000

X5R

1

2

CRITICAL
C1766

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL

C1760

Place on bottom side of U1000

X5R
10V
10%

402-1

1

2

1UF

CRITICAL

C1759

Place on bottom side of U100.

X5R

1

2

CRITICAL
C1765

6.3V
CERM-X5R
0402-1

10UF
20%

0603
X5R-CERM12

1

22UF

CRITICAL
C1717

6.3V
20%

1

2

CRITICAL
C1764

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL

C1758

Place on bottom side of U1000

X5R

1

2

CRITICAL
C1763

6.3V
CERM-X5R
0402-1

10UF
20%

2V

CASE-B4-SM
TANT

1

2

270UF

CRITICAL
C1768
20%

10V
10%

402-1

1

2

1UF

CRITICAL
C1747

X5R
10V
10%

402-1

1

2

1UF

CRITICAL
C1746

X5R
10V
10%

402-1

1

2

1UF

CRITICAL
C1745

X5R

1

2

CRITICAL

C1755

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

0603
X5R-CERM12

1

22UF

CRITICAL
C1718

6.3V
20%

10V
10%

402-1

1

2

1UF

CRITICAL
C1744

X5R
10V
10%

402-1

1

2

1UF

CRITICAL
C1743

X5R

1

2

CRITICAL

C1754

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

1

2

CRITICAL

C1753

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL
C1742

X5R

10%
10V

402-1

1

2

1UF

CRITICAL

C1741

Place on bottom side of U1000

X5R

1

2

CRITICAL

C1752

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

1

2

CRITICAL

C1751

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL

C1740

Place on bottom side of U1000

X5R

1

2

CRITICAL

C1750

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL

C1739

Place on bottom side of U100.

X5R
10V
10%

402-1

1

2

1UF

CRITICAL

C1738

Place on bottom side of U1000

X5R

1

2

CRITICAL

C1749

Place close to U1000 on bottom side

6.3V
CERM-X5R
0402-1

10UF
20%

Place close to U1000 on bottom side

1

2

CRITICAL

C1748

6.3V
CERM-X5R
0402-1

10UF
20%

10V
10%

402-1

1

2

1UF

CRITICAL
C1757

X5R

2V

CASE-B4-SM
TANT

1

2

270UF

CRITICAL
C1756

Place near inductors on bottom side

20%

1/4W
1%

0603
MF

1 2
0.010

CRITICAL

R1700

0603
X5R-CERM12

1

22UF

CRITICAL
C1719

6.3V
20%

25V
5%

201
NPO

10PF

2

1 C1775

25V
5%

201
NPO

10PF

2

1 C1774

25V
5%

201
NPO

10PF

2

1 C1773

25V
5%

201
NPO2

1 C1772
10PF

25V
5%

201
NPO

10PF

2

1 C1771

25V
5%

201
NPO

10PF

2

1 C1770

C17811

2

10PF

NPO
201

5%
25V

C17801

2

10PF

NPO
201

5%
25V

C17791

2

10PF

NPO
201

5%
25V

C17781

2

10PF

NPO
201

5%
25V

C17771

2

10PF

NPO
201

5%
25V

C17761

2

10PF

NPO
201

5%
25V

0603
X5R-CERM12

1

22UF

CRITICAL
C1720

6.3V
20%

0603
X5R-CERM12

1

22UF

CRITICAL
C1721

6.3V
20%

0603
X5R-CERM12

1

22UF

CRITICAL
C1722

6.3V
20%

10V
10%

402-1
2

1

1UF

CRITICAL

C1700

Place on bottom side of U1000

X5R
10V
10%

402-1
2

1

1UF

CRITICAL

C1701

Place on bottom side of U100.

X5R
10V
10%

402-1
2

1

1UF

CRITICAL

C1702

Place on bottom side of U1000

X5R
10V
10%

402-1
2

1

1UF

CRITICAL
C1704

X5R
10V
10%

2

1

1UF

CRITICAL
C1705

X5R
402-1

10V
10%

2

1

1UF

CRITICAL
C1706

X5R
402-1

10V
10%

402-1
2

1

1UF

CRITICAL
C1707

X5R
10V
10%

402-1
2

1

1UF

CRITICAL
C1708

X5R
10V
10%

402-1
2

1

1UF

CRITICAL
C1709

X5R
10V
10%

402-1
2

1

1UF

CRITICAL
C1710

X5R
10V
10%

402-1
2

1

1UF

CRITICAL
Place on bottom side of U1000

X5R

C1703

CPU DECOUPLING-II

SYNC_DATE=05/16/2011SYNC_MASTER=LOCAL-J40G

PPVCCSA_S0_CPU

PP1V5_S3_CPU_VCCDQ

MIN_NECK_WIDTH=0.1 MM
MIN_LINE_WIDTH=0.8 MM
VOLTAGE=1.5V

PP1V5_VDDQ_CPU

PPVAXG_S0_CPU
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IN

IN

OUT

OUT

OUT

IN

BI

IN

IN

OUT

OUT

IN

IN

IN

IN

IN

IN

OUT

OUT

OUT

OUT

OUT

OUT

OUT

BI

OUT

BI

OUT

SATA3COMPI

SATA3RCOMPO

SATA0GP/GPIO21

SATA1GP/GPIO19

SATALED*

SATA3RBIAS

SATAICOMPO

SATA1RXN

SATA0TXP

SATA0TXN

SATA2RXN

SATA2RXP

SATA5RXP

SATA0RXP

LDRQ0*

RTCRST*

SRTCRST*

INTRUDER*

INTVRMEN

HDA_BCLK

HDA_SYNC

HDA_RST*

SPKR

HDA_SDIN0

HDA_SDIN1

HDA_SDIN3

HDA_SDIN2

HDA_SDO

HDA_DOCK_EN*/GPIO33

HDA_DOCK_RST*/GPIO13

JTAG_TCK

JTAG_TMS

JTAG_TDI

JTAG_TDO

SPI_CS0*

SPI_CLK

SPI_CS1*

SPI_MOSI

SPI_MISO

FWH0/LAD0RTCX1

RTCX2

SATA1TXP

SATA0RXN

SERIRQ

LDRQ1*/GPIO23

FWH1/LAD1

FWH2/LAD2

FWH3/LAD3

FWH4/LFRAME*

SATA1RXP

SATA1TXN

SATA2TXN

SATA2TXP

SATA3RXN

SATA3RXP

SATA3TXN

SATA3TXP

SATA4RXN

SATA4RXP

SATA4TXN

SATA4TXP

SATA5RXN

SATA5TXN

SATA5TXP

SATAICOMPI

J
T
A
G

S
P
I

S
A
T
A

L
P
C

I
H
D
A

R
T
C
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PEG_B_CLKRQ*/GPIO56

CLKOUT_PEG_B_N

PCIECLKRQ4*/GPIO26

PCIECLKRQ3*/GPIO25

CLKOUT_PCIE4P

CLKOUT_PCIE4N

CLKOUT_PCIE3P

CLKOUT_PCIE3N

PCIECLKRQ1*/GPIO18

PCIECLKRQ2*/GPIO20

CLKOUT_PCIE2P

CLKOUT_PCIE2N

PCIECLKRQ0*/GPIO73

CLKOUT_PCIE1N

CLKOUT_PCIE1P

CLKOUT_PCIE0N

CLKOUT_PCIE0P

PERN3

PETP2

PETN2

PERP1

PETN1

PERN1

SMBCLK

SMBALERT*/GPIO11

PETP8

PERP8

PETN8

PETP7

PERN8

PETN7

PERP7

PERN7

PETN6

PETP6

PERP6

PERN6

PETP5

PETN5

PERP5

PETP4

PERN5

PETN4

PERP4

PETP3

PERN4

PETN3

PERP3

PERN2

PERP2

PETP1
SMBDATA

PCIECLKRQ5*/GPIO44

CLKOUT_PCIE5P

CLKOUT_PCIE5N

CLKOUT_PEG_B_P

PCIECLKRQ6*/GPIO45

CLKOUT_PCIE6N

CLKOUT_PCIE6P

CLKOUT_PCIE7N

CLKOUT_PCIE7P

PCIECLKRQ7*/GPIO46

CLKOUT_ITPXDP_P

CLKOUT_ITPXDP_N

CLKOUTFLEX0/GPIO64

CLKOUTFLEX1/GPIO65

CLKOUTFLEX2/GPIO66

CLKOUTFLEX3/GPIO67

CLKOUT_DMI_N

CLKOUT_DMI_P

CLKOUT_DP_P

CLKOUT_DP_N

CLKIN_DMI_N

CLKIN_DMI_P

CLKIN_GND1_N

CLKIN_GND1_P

CLKIN_DOT_96N

CLKIN_DOT_96P

CLKIN_SATA_P

CLKIN_SATA_N

REFCLK14IN

CLKIN_PCILOOPBACK

XTAL25_OUT

XTAL25_IN

XCLK_RCOMP

CLKOUT_PEG_A_N

PEG_A_CLKRQ*/GPIO47

CLKOUT_PEG_A_P

SML0ALERT*/GPIO60

SML0CLK

SML0DATA

SML1CLK/GPIO58

SML1ALERT*/PCHHOT*/GPIO74

SML1DATA/GPIO75

CL_CLK1

CL_DATA1

CL_RST1*C
-
L
I
N
K

P
C
I
-
E
*

C
L
O
C
K
S

C
L
O
C
K
S

F
L
E
X

S
M
B
U
S
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OUT

OUT

OUT

OUT

OUT

OUT

OUT

OUT
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IN
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OUT

OUT
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OUT

OUT

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

OUT

OUT

IN

OUT

OUT

OUT

OUT

IN

OUT

OUT

OUT

OUT

OUT

OUT

BI

BI

OUT

BI

BI

OUT

OUT

OUT

IN

OUT

NC
NC
NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NC

NC

NC

NC
NC
NC
NC

NC
NC
NC
NC

NC
NC
NC
NC

NC
NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
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THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

(IPD-BOOT)

(IPD-PLTRST#)

(IPD)

(IPU)

(IPD-PWROK)

(IPU-RSMRST#)

(IPD)

(IPU-RSMRST#)

(IPU)

(IPU)

(IPD-PWROK)

(IPD-PWROK)

(IPU/IPD)

(IPD-PWROK)

(IPU)

(IPD-BOOT)

(IPU)

(IPU)

(IPU/IPD)

Controlled by PCIECLKRQ5#

(IPD)

(IPD)

(IPD)

(IPD-BOOT)

DOES THIS NEED LENGTH MATCH???

UNUSED CLOCK TERMINATIONS FOR FCIM MODE

VSEL STRAP NOT FUNCTIONAL (VCCVRM = 1.8V)

(IPU)

27 

54 87 

49 87 

49 87 

49 87 

49 87 93 

47 49 

42 86 

42 86 

42 86 

42 86 

37 87 

37 87 

35 87 93 

35 87 93 

39 87 

39 87 

37 87 

37 87 

35 87 

35 87 

39 87 

39 87 

50 87 

50 87 

2

1R1800

1/20W
5%

201
MF

330K

2

1R1801

1/20W
5%

201
MF

1M 2

1R1802

1/20W
5%

201
MF

20K

2

1R1803

1/20W
5%

201
MF

20K

1UF

X5R
10V
10%

C1803

2

1

402-1

1UF

X5R

10%
10V

C1802 1

2
402-1

2

1R1830
PLACE_NEAR=U1800.Y11:2.54MM

1/20W
1%

201
MF

37.4

R1820

2

1

1/20W

201

5%

MF

10K

2

1R1890

PLACE_NEAR=U1800.Y47:2.54MM

1/20W
1%

201
MF

90.9

50 87 

50 87 

17 76 

E36

K36

V5

AM3

AM1

AD7

A34

G22

T10

V4

U3

T1

Y14

T3

P3

Y11

Y10

AB1

AB3

Y1

Y3

AD1

AD3

Y5

Y7

AF1

AF3

AB10

AB8

AB12

AB13

AH4

AH5

AD5

AP10

AP11

AM8

AM10

P1

AP5

AP7

V14

C20

A20

D20

H7

H1

K5

J3

C17

K22

L34

A36

C34

G34

E34

K34

N32

C36

N34

D36

C37

B37

A38

C38U1800
MOBILE

PANTHERPOINT

OMIT_TABLE

FCBGA

AH1

AK7

V49

V47

Y47

M16

E14

C13

G12

C8

A12

C9

H14

E12

K45

AY38

BB40

AV36

BB36

BB34

AU34

AY32

AU32

AW38

AY40

AU36

AY36

AY34

AV34

BB32

AV32

BC38

BJ40

BG38

BH37

BE36

BJ36

BF34

BJ34

BE38

BG40

BJ38

BG37

BF36

BG36

BE34

BG34

E6

M10

K12

T13

L14

L12

A8

V10

M1

J2

K49

H47

F47

K43

AB40

AB42

AB38

AB37

V37

V38

V42

V40

V46

V45

Y45

Y43

Y36

Y37

AA47

AA48

AB47

AB49

Y39

Y40

AK13

AK14

AM13

AM12

AU22

AV22

AK5

H45

BG30

BJ30

E24

G24

BE18

BF18

P10

T11

M7

U1800

FCBGA
MOBILE

PANTHERPOINT

OMIT_TABLE

38 

24 26 84 87 

24 26 84 87 

24 26 84 87 

24 26 84 87 

NOSTUFF

1/20W
MF

21

R1840

5%

201

0

21

R1841
NOSTUFF

1/20W
5%

201
MF

0

20 

2

1R1832
PLACE_NEAR=U1800.AH1:2.54mm

1/20W
1%

201
MF

750

2

1R1831

PLACE_NEAR=U1800.AB12:2.54mm

49.9

201
MF

1%
1/20W

24 

17 24 

39 87 

39 87 

35 87 

35 87 

17 35 

17 40 

17 

17 

50 

50 

11 84 

11 84 

17 87 

17 87 

17 87 

17 87 

17 87 

17 87 

17 87 

27 87 

17 

42 86 

42 86 

42 86 

42 86 

17 37 

8 87 93 

8 87 93 

76 87 

76 87 

17 78 21R1876
1/20W5% 201MF

10K

21R1877
1/20W5% 201MF

4.7K
21R1878

1/20W5% 201MF
10K

21R1834
1/20W5% 201MF

10K

21R1842
1/20W5% 201MF

10K
21R1869

1/20W5% 201MF
10K

21R1844
1/20W5% 201MF

10K
21R1845

1/20W5% 201MF
10K

21R1847
1/20W5% 201MF

10K
12R1814

1/20W5% 201MF
10K

21R1815
1/20W5% 201MF

10K

21R1843
1/20W5% 201MF

10K

21R1833
1/20W5% 201MF

10K

21R1846
1/20W5% 201MF

10K

21R1853
1/20W5% 201MF

10K
21R1848

1/20W5% 201MF
10K

17 25 

17 25 

21R1854
1/20W5% 201MF

10K
21R1855

1/20W5% 201MF
10K

21
5% 1/20W 201MF

33
PLACE_NEAR=U1800.K34:1.27mm

R1812
21R1813

MF1/20W5% 201
33

PLACE_NEAR=U1800.A36:1.27mm

2133
1/20W5% 201MFPLACE_NEAR=U1800.N34:1.27mm

R1810
21

1/20W5% 201MF
33

PLACE_NEAR=U1800.L34:1.27mm
R1811

54 87 

54 87 

54 87 

54 87 

47 49 87 

47 49 87 

47 49 87 

47 49 87 

21R1861
1/20W5% 201MF

33
21

1/20W5% 201MF
33R1862

21R1863
1/20W5% 201MF

33
21

1/20W5% 201MF
33R1864

47 49 87 21
1/20W5% 201MF

33R1860

21R1891
1/20W5% 201MF

10K
21R1892

1/20W5% 201MF
10K

21R1893
1/20W5% 201MF

10K
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PCH SATA/PCIe/CLK/LPC/SPI

SYNC_DATE=06/13/2011SYNC_MASTER=J31_MLB

PCH_SATA3RBIAS

PCH_SATALED_L

XDP_DC3_PCH_GPIO19_SATARDRVR_EN

HDA_SDOUT_R
PP3V3_S0

PP3V3_S5

RTC_RESET_L

PCH_INTVRMEN_L

PP3V3_TBT

PCH_INTRUDER_L

HDA_RST_R_L

LPC_AD_R<3>
LPC_AD_R<2>

USB_EXTD_SEL_XHCI

PP1V05_S0_PCH

NC_PCIE_CLK100M_PE4P

HDA_BIT_CLK_R

LPC_AD_R<3>
TP_PCH_CLK25M_X2

DMI_CLK100M_CPU_N

PCH_CLK25M_X1

SPI_MISO

PP3V3_G3_RTC

PCH_SRTCRST_L
PCH_INTRUDER_L

PP1V05_S0_PCH

PP3V3_S0

LPC_FRAME_R_L

SPI_MOSI_R

SPI_CS0_R_L

SPI_CLK_R

XDP_PCH_TDI

XDP_PCH_TCK

PCH_CLK32K_RTCX2

XDP_PCH_TDO

JTAG_TBT_TMS

PCH_CLK32K_RTCX1

PCIE_CLK100M_ENET_N

RTC_RESET_L

PCIE_CLK100M_ENET_P

ITPXDP_CLK100M_N

PCH_CLK96M_DOT_P
PCH_CLK96M_DOT_N

PCH_CLK100M_SATA_P
PCH_CLK100M_SATA_N

PCIE_CLK100M_PCH_P

PCH_CLK14P3M_REFCLK

PCH_CLKIN_GNDP1
PCH_CLKIN_GNDN1

NC_PCIE_CLK100M_PE5N

USB_EXTB_SEL_XHCI

PEGCLKRQA_L_GPIO47
PEGCLKRQB_L_GPIO56

PCIECLKRQ0_L_GPIO73

PEG_CLKREQ_L
ENET_CLKREQ_L
JTAG_DPMUXUC_TRST_L
EXCARD_CLKREQ_L
AP_CLKREQ_L
FW_CLKREQ_L

XDP_DC3_PCH_GPIO19_SATARDRVR_EN
DP_AUXCH_ISOL

PCH_SATALED_L
PCH_SPKR

JTAG_TBT_TMS

SML_PCH_1_CLK
SML_PCH_1_DATA

ITPCPU_CLK100M_P

ENET_CLKREQ_L

NC_PCIE_CLK100M_PEBP

PCIE_CLK100M_TBT_N

ENET_MEDIA_SENSE_RDIV

TP_SPI_CS1_L

XDP_PCH_TMS

FW_CLKREQ_L

PCIE_ENET_D2R_N

PCIE_ENET_R2D_C_P

LPC_AD_R<1>

HDA_BIT_CLK

PCH_SATA3COMP

PCIECLKRQ0_L_GPIO73

PCIE_CLK100M_AP_N

NC_PCIE_CLK100M_PEBN

HDA_SDIN0

PP1V05_S0_PCH

PEGCLKRQB_L_GPIO56

NC_PCH_GPIO64_CLKOUTFLEX0

NC_PCH_GPIO65_CLKOUTFLEX1

NC_PCH_GPIO66_CLKOUTFLEX2

NC_PCH_GPIO67_CLKOUTFLEX3

PCH_CLKIN_GNDN1
PCH_CLKIN_GNDP1

NC_PCIE_CLK100M_PEGAN

PEGCLKRQA_L_GPIO47

NC_PCIE_CLK100M_PEGAP

SMBUS_PCH_DATA

SML_PCH_0_CLK

USB_EXTD_SEL_XHCI

DMI_CLK100M_CPU_P

NC_PCH_CLKOUT_DPN
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PCIE_CLK100M_PCH_N

PCH_CLK96M_DOT_N

PCH_CLK100M_SATA_P

PCH_CLK14P3M_REFCLK

PCH_CLK33M_PCIIN

PCIE_ENET_D2R_P

PCIE_AP_D2R_N
PCIE_AP_D2R_P
PCIE_AP_R2D_C_N
PCIE_AP_R2D_C_P

PCIE_FW_D2R_N
PCIE_FW_D2R_P
PCIE_FW_R2D_C_N
PCIE_FW_R2D_C_P

PCIE_CLK100M_FW_P
PCIE_CLK100M_FW_N

AP_CLKREQ_L

NC_PCIE_CLK100M_EXCARDP

NC_PEG_CLK100MN
NC_PEG_CLK100MP

PEG_CLKREQ_L

PCIE_CLK100M_TBT_P

TBT_CLKREQ_L

LPC_AD<0>

LPC_AD<3>
LPC_FRAME_R_L LPC_FRAME_L

HDA_SYNC

HDA_RST_R_L HDA_RST_L

HDA_SDOUT

LPC_AD_R<0>

TBT_PWR_EN_PCH

SATA_HDD1_D2R_P

SATA_HDD2_D2R_N
SATA_HDD2_D2R_P
SATA_HDD2_R2D_C_N

PCH_SRTCRST_L

PCH_INTVRMEN_L

ITPXDP_CLK100M_P

PCIE_CLK100M_AP_P

PCH_SATAICOMP

HDA_SDOUT_R

PCIE_ENET_R2D_C_N

PCH_CLK100M_SATA_N

PCH_XCLK_RCOMP

NC_PCIE_CLK100M_PE4N

EXCARD_CLKREQ_L

PCIE_CLK100M_PCH_N

HDA_SYNC_R

LPC_AD_R<2>

LPC_AD_R<0>

TP_LPC_DREQ0_L

TBT_CLKREQ_L

ITPCPU_CLK100M_N

LPC_AD<2>
LPC_AD<1>

XDP_DC2_PCH_GPIO21_DP_AUXCH_ISOL

PCIE_CLK100M_PCH_P

SML_PCH_0_DATA

JTAG_DPMUXUC_TRST_L

NC_PCIE_CLK100M_PE5P

USB_EXTB_SEL_XHCI

SMBUS_PCH_CLK

HDA_SYNC_R

HDA_BIT_CLK_R

LPC_AD_R<1>

PCH_SPKR

SATA_HDD1_R2D_C_N
SATA_HDD1_R2D_C_P

SATA_HDD2_R2D_C_P

SATA_HDD1_D2R_N

LPC_SERIRQ

NC_PCIE_CLK100M_EXCARDN

PCH_CLK96M_DOT_P

SMBUS_PCH_ALERT_L

SMBUS_PCH_ALERT_L
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LVD_VBG

DDPD_3P
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PCH DMI/FDI/PM/Graphics

DP_TBTSNK1_ML_C_P<2>

DP_TBTSNK0_CTRL_CLK

DP_TBTSNK1_ML_C_N<2>

HDMI_LS_SDA

=IG_HDMI_DATA_C_N<2>

=IG_HDMI_DATA_C_P<1>

DP_TBTSNK0_AUXCH_C_P
DP_TBTSNK0_HPD

PCH_SUSWARN_L

DP_TBTSNK0_CTRL_DATA

DP_TBTSNK0_AUXCH_C_N

DP_TBTSNK0_ML_C_N<0>

DP_TBTSNK0_ML_C_N<1>
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PCH_DAC_IREF

HDMI_LS_SCL
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HDMI_LS_HPD
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=IG_HDMI_DATA_C_N<0>

HDMI_CLK_C_N
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HDMI_CLK_C_P
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PP3V3_S5

PM_PCH_PWROK

PP1V05_S0_PCH

PCH_DMI_COMP
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DMI_S2N_P<2>
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PCH_SUSACK_L

PM_MEM_PWRGD

PM_RSMRST_L
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402-1

1UF
10%

CRITICAL

X5R2

1 C2486

PLACE_NEAR=U1800.T34:2.54mm

0.1UF

402

25V
10%

X5R2

1 C2444

PLACE_NEAR=U1800.AH13:2.54mm

10V

402-1

1UF
10%

CRITICAL

X5R2

1 C2446
PLACE_NEAR=U1800.P28:2.54mm

10V

402-1

1UF
10%

CRITICAL

2

1 C2424

PLACE_NEAR=U1800.V33:2.54mm

0.1UF

X7R-CERM
402

16V
10%

20%
10UF

0402-1
CERM-X5R
6.3V2

1 C2460

PLACE_NEAR=U1800.AG26:2.54mm

CRITICAL

X5R2

1 C2482

10V

402-1

1UF
10%

CRITICAL

PLACE_NEAR=U1800.AG24:2.54mm

X5R2

1 C2481

PLACE_NEAR=U1800.AD21:2.54mm

10V

402-1

1UF
10%

CRITICAL

X5R2

1 C2483

10V

402-1

1UF
10%

CRITICAL

PLACE_NEAR=U1800.AJ27:2.54mm

X5R2

1 C2407

PLACE_NEAR=U1800.AN27:2.54mm

10V

402-1

1UF
10%

CRITICAL

X5R2

1 C2429
10%
1UF

402-1

10V

PLACE_NEAR=U1800.AN27:2.54mm

CRITICAL

20%
6.3V

1

PLACE_NEAR=U1800.AC27:2.54mm

X5R-CERM1
0603

22UF

2

C2420
CRITICAL

X5R2

1 C2496

10V

402-1

1UF
10%

CRITICAL

PLACE_NEAR=U1800.AC27:2.54mm

X5R2

1 C2456

10V

402-1

1UF
10%

CRITICAL

PLACE_NEAR=U1800.AC27:2.54mm

X5R2

1 C2426

10V

402-1

1UF
10%

CRITICAL

PLACE_NEAR=U1800.AC27:2.54mm

L2406
10UH-0.12A-0.36OHM

0603

1 2

5%

402
MF-LF

R2415
1 2

0

1/16W

20%
10UF
6.3V

PLACE_NEAR=U1800.AB36:2.54mm

C2411

CERM-X5R
0402-1

1

2

2

1 C2430

PLACE_NEAR=U1800.BJ8:2.54mm

0.1UF

X7R-CERM
402

16V
10%

20%
6.3V2

1 C2428

X5R-CERM1
0603

22UF

CRITICAL

PLACE_NEAR=U1800.AC27:2.54mm

21

R2450
0

MF
201

5%
1/20W

2

1C2455

PLACE_NEAR=U1800.U48:2.54mm

0.01UF

X7R
402

50V
10%

2

1C2451

PLACE_NEAR=U1800.U48:2.54mm

0.1UF

X7R-CERM
402

16V
10%20%

10UF

0402-1
CERM-X5R

6.3V 2

1C2450

PLACE_NEAR=U1800.U48:2.54mm

CRITICAL

21

R2451
1

MF-LF
402

5%
1/16W

20%
10UF

0402-1
CERM-X5R

6.3V 2

1C2453

PLACE_NEAR=U1800.T38:2.54mm

CRITICAL

X5R 2

1C2454

PLACE_NEAR=U1800.T38:2.54mm

10V

402-1

1UF
10%

CRITICAL

21

L2451
10UH-0.12A-0.36OHM

0603

X5R2

1 C2476

PLACE_NEAR=U1800.P22:2.54mm

10V

402-1

1UF
10%

CRITICAL

20%
2

1C2491

PLACE_NEAR=U1800.BD47:2.54MM

CRITICAL
220UF

POLY-TANT
CASE-B2-SM1

2.5V X5R2

1 C2492

PLACE_NEAR=U1800.BD47:2.54MM

NO STUFF

10V

402-1

1UF
10%

CRITICAL

X5R2

1 C2494

PLACE_NEAR=U1800.BF47:2.54MM

NO STUFF

10V

402-1

1UF
10%

CRITICAL

20%
2

1C2493

PLACE_NEAR=U1800.BF47:2.54MM

CRITICAL
220UF

POLY-TANT
CASE-B2-SM1

2.5V

21

L2490
10UH-0.12A-0.36OHM

0603

21

L2491
10UH-0.12A-0.36OHM

0603

21

R2490
0

MF-LF
402

5%
1/16W

21

R2491
0

MF-LF
402

5%
1/16W

SYNC_MASTER=J40I

PCH DECOUPLING

SYNC_DATE=05/16/2011

PP3V3_S5

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP3V3_S0
PP5V_S0

PP3V3_S0_PCH_VCCA_DAC_F

VOLTAGE=3.3V

MAKE_BASE=TRUE
MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

PP3V3_S0_PCH_VCC3_3_CLK_R

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.075 MM

PP1V05_S0_PCH_VCCADPLLA_R

VOLTAGE=1.05V

MIN_LINE_WIDTH=0.4MM
MIN_NECK_WIDTH=0.2MM

PP3V3_S0

VOLTAGE=1.05V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.5MM
MIN_NECK_WIDTH=0.25MM

PP1V05_S0_PCH_VCCCLKDMI_F

VOLTAGE=1.05V

MIN_LINE_WIDTH=0.5MM
MIN_NECK_WIDTH=0.25MM

PP1V05_S0_PCH_VCCCLKDMI_R

PP3V3_S0

PP5V_S0_PCH_V5REF

VOLTAGE=5V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

PP5V_SUS_PCH_V5REFSUS

VOLTAGE=5V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.3MM
MIN_NECK_WIDTH=0.25MM

PP3V3_S0
PP3V3_S0

PP3V3_S0

PP3V3_S0

PP1V05_S0_PCH_VCCADPLLB_R

VOLTAGE=1.05V

MIN_LINE_WIDTH=0.4MM
MIN_NECK_WIDTH=0.2MM

PP1V05_S0_PCH_VCCADPLLB_F

VOLTAGE=1.05V

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

VOLTAGE=1.05V

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

PP1V05_S0_PCH_VCCADPLLA_F

PP3V3_S0_PCH_VCC3_3_CLK_F

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.075 MM

PP3V3_S5

PP1V5_S0

PP1V8_S0

PP3V3_S5

PP3V3_S5

PP5V_S5

PP1V05_S0_PCH
PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP1V05_S0_PCH

PP3V3_S5
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OBSDATA_D0

VCC_OBS_AB

Initially, stuffing both 33 and 0 ohms and validate whether 
it is functional in that state, else add BOM options. 

needs to split between route from PCH to J2550
and path to non-XDP signal destination.

ITPCLK/HOOK4

1K series R on PCH Support Page

  - ’Output’ PCH/XDP signals require pulls.

R252x, R253x, R257x and R259x should be placed where signal path

OBSDATA_C0

OBSDATA_C3

DBR#/HOOK7

      PIN NUMBERS ARE MIRRORED.
NOTE: This is not the standard XDP pinout.

PCH SIGNALS

OBSDATA_A1
(R2560-R2563)

- Following Intel’s Debug Prot Design Guid for HR and CR v1.3

518S0847

OBSDATA_A3

OBSDATA_B3

PWRGD/HOOK0

SCL
TCK1

HOOK1

OBSDATA_A0

XDP_PRESENT#

OBSDATA_D1

OBSDATA_D2

ITPCLK#/HOOK5

DBR#/HOOK7

TRSTn
TDO

TMS
TDI

HOOK1

SDA

TCK0

HOOK3

OBSFN_D0

OBSFN_A0

OBSDATA_A3

TDO
TRSTn

OBSDATA_B0

OBSFN_B1

OBSFN_C0

HOOK3
HOOK2

VCC_OBS_AB

- For isolated GPIOs:

doc id 404081.  

OBSDATA_B0
OBSDATA_B1

VCC_OBS_CD

OBSFN_B1

OBSDATA_B2

PWRGD/HOOK0

HOOK2

OBSDATA_A2

RESET#/HOOK6

OBSDATA_B2

  - ’Output’ non-XDP signals require pulls.

PCH/XDP Signal Isolation Notes:

(R2564-R2567)

XDP SIGNALS

TDI
TMS

OBSDATA_B1

OBSDATA_A2

(R2520-R2537)

PCH SIGNALS

OBSDATA_D3

OBSDATA_C3

OBSFN_D1

OBSFN_A0

OBSFN_A1

OBSDATA_A1

OBSFN_C1

      PIN NUMBERS ARE MIRRORED.

518S0847

ITPCLK#/HOOK5

NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page

XDP_PRESENT#

ITPCLK/HOOK4

OBSDATA_D2

OBSDATA_D0

OBSDATA_C2

OBSDATA_C1

TCK0
TCK1
SCL

CPU Micro2-XDP

NOTE: This is not the standard XDP pinout.

OBSFN_C0
OBSFN_C1

OBSDATA_C1

OBSFN_D1

OBSDATA_C0

OBSDATA_D3

OBSDATA_D1

OBSFN_D0

Non-XDP Signals

NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page

RESET#/HOOK6
VCC_OBS_CD

PCH Micro2-XDP

SDA

OBSFN_A1

OBSDATA_A0

OBSFN_B0

OBSDATA_C2

OBSDATA_B3

OBSFN_B0

10 84 

27 

11 84 

11 84 

11 84 

11 84 

11 84 

10 24 84 

10 84 

10 84 

27 87 

17 24 26 84 87 

17 24 26 84 87 

17 24 26 84 87 

10 84 

17 24 26 84 87 

10 84 

50 87 

50 87 

11 24 27 84 87 

16V
10%

402
X7R-CERM

1

2

0.1UF

XDP
C2580

16V
10%

402
X7R-CERM

1

2

0.1UF

XDP
C2581

18 24 47 

18 27 47 

11 24 26 84 

11 24 27 84 87 

10 84 

11 24 26 84 

17 84 

17 84 

11 24 26 84 

11 24 26 84 

1/16W
5%

402
MF-LF

1

2

1K

NO STUFF
R2540

1/20W5% 201MF
1 20
XDP PLACE_NEAR=R1841.1:2.54mm

R2515

1/20W5% MF
1 20
XDP

R2516
PLACE_NEAR=R1840.1:2.54mm

201

PLACE_NEAR=U2840.4:2.54MM

1/20W5% 201MF
1 21K
XDP

R2505

1/20W5% 201MF
51

XDP
R2550

PLACE_NEAR=J2550.52:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2551

PLACE_NEAR=U1800.K5:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2552

PLACE_NEAR=U1800.H7:2.54mm
2 1

PLACE_NEAR=U1800.J3:2.74MM

1/20W5% 201MF
51

XDP
R2556 2 1

1/20W5% 201MF
51

XDP
R2510

PLACE_NEAR=J2500.52:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2511

PLACE_NEAR=U1000.K61:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2512

PLACE_NEAR=U1000.H59:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2513

PLACE_NEAR=U1000.J58:2.54mm
2 1

1/20W5% 201MF
51

XDP
R2514

PLACE_NEAR=U1000.H63:2.54mm
2 1

1/20W5% 201MF
1 2330
XDP

R2504

1/20W5% 201MF
1 21K
XDP

R2501

1/20W5% 201MF
1 20
XDP

R2502

R2500
1/20W5% 201MF

1 21K
XDP

1/20W5% 201MF
1 20

XDP_CPU:BPM
R256011 84 

2011/20W5% MF
1 20

XDP_CPU:BPM

R2561
1/20W5% 201MF

1 20

XDP_CPU:BPM

R2562
1/20W5% 201MF

1 20

XDP_CPU:BPM

R2563

1/20W5% 201MF
1 20

XDP_CPU:CFG

R2566
R2565

1/20W5% 201MF
1 20

XDP_CPU:CFG
R2564

1/20W5% 201MF
1 20

XDP_CPU:CFG

1/20W5% 201MF
1 20

XDP_CPU:CFG

R2567

10 

10 

10 

10 

1/20W5% 201MF
1 233

XDP

R2524
1/20W5% 201MF

1 233

XDP

R2525

1/20W5% 201MF
1 233

XDP

R2526
2011/20W5% MF

1 233

XDP

R2527

1/20W5% 201MF
1 233

XDP

R2530

1/20W5% 201MF
1 233

XDP

R2532
1/20W5% 201MF

1 233

XDP

R2533
1/20W5% 201MF

1 233

XDP

R2534
1/20W5% 201MF

1 233

XDP

R2535

1/20W5% 201MF
1 233

XDP

R2536
1/20W5% 201MF

1 233

XDP

R2537
20 24 

20 24 

20 24 

20 

10 24 84 

17 

17 24 

20 24 

20 24 

19 24 

19 24 

19 24 

19 24 

19 24 

19 24 

1/20W5% 201MF
1 21K
XDP

R2584

1/20W5% 201MF
1 20
XDP

R2585

27 47 64 

18 24 47 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

24 87 

1/20W5% 201MF
1 233

XDP

R2521

34 

28 

17 79 89 

20 

1
1/20W5% 201MF

20R2597 1/20W5% 201MF
1 20R2596

R2572
MF1/20W5% 201

1 20
0 1

1/20W5% 201MF
2R2570

MF 201
R2577 0 21

5% 1/20W

19 24 

20 24 

X7R-CERM
16V
10%

402

1

2

0.1UF

XDP
C2501

20 24 

2011/20W5% MF
1 233

XDP

R2528

1/20W5% 201MF
1 233

XDP

R2529

1/20W5% 201MF
1 233

XDP

R2520

1/20W5% 201MF
1 233

XDP

R2522
1/20W5% 201MF

1 233

XDP

R2523

1/20W5% 201MF
1 233

XDP

R2531

20 24 

20 24 

19 24 

19 24 

1/20W
R2575

5% 201MF
210

10 84 

17 24 

1/20W5% 201MF
1 20R259119 24 44 

19 35 64 

19 24 

20 79 20 24 

43 
1/20W5% MF

1 20R2590
201

16V
10%

402
X7R-CERM

1

2

0.1UF

XDP
C2500

19 24 

43 
1/20W5% 201MF

20R2592 119 24 

28

40

42 41

53

46

44

M-ST-SM1

1

10

1112

1314

1516

1718

19

2

20

21

24

2526

27

29

3

30

3132

3334

3536

3738

39

4

43

45

4748

49

5

50

5152

54

5556

5758

59

6

60

6162

6364

78

9

DF40RC-60DP-0.4V

CRITICAL
XDP_CONN

J2500

23

22

DF40RC-60DP-0.4V

17

23

2728

CRITICAL

M-ST-SM1

1

10

1112

1314

1516

18

19

2

20

2122

24

2526

29

3

30

3132

3334

3536

3738

39

4

40

4142

4344

4546

4748

49

5

50

5152

5354

5556

5758

59

6

60

6162

6364

78

9

XDP_CONN

J2550

44 
1/20W5% 201MF

1 20R259319 24 

20 
201

R2576 0 21
MF5% 1/20W

20 24 

1/20W5% 201MF
1 21KR2581 5% 1/20W 201MF
1 21KR2580

19 24 

19 24 

11 24 26 84 

11 24 26 84 

11 24 26 84 

11 24 26 84 

11 24 26 84 

17 24 26 84 87 

17 24 26 84 87 

17 24 26 84 87 

17 24 26 84 87 

68 
MEM_VDD_SEL:GPIO15

1/20W5% 201MF
1 20R2595

11 84 

20 24 

20 

76 

MF-LF 4021/16W
R2579

5%
1 20 4021/16W MF-LF

R2578
5%

1 2020 24 

20 24 

11 84 

10 84 

10 84 

10 84 

10 84 

50 87 

50 87 

11 24 26 84 

10 84 

11 20 84 

10 84 

11 84 

11 84 

SYNC_MASTER=J30_MLB SYNC_DATE=07/27/2011

XDP:CPU & PCH

XDP_CPURST_L

AP_PWR_EN

JTAG_ISP_TCK

ENET_LOW_PWR_PCH

XDP_DD0_DP_GPU_TBT_SEL
XDP_DD1_JTAG_ISP_TCK

XDP_DC1_MXM_GOOD

XDP_FC1

BT_PWR_RST_PCH

XDP_DC2_DP_AUXCH_ISOL
XDP_DC3_SATARDRVR_EN

XDP_DC0_PCH_GPIO28_ISOLATE_CPU_MEM_L

XDP_DC3_PCH_GPIO19_SATARDRVR_EN

XDP_DC1_PCH_GPIO35_BT_PWRRST

XDP_CPU_PWRBTN_L
XDP_CPU_PWRGD

PP1V05_S0_VCCIO

XDP_DA2_PCH_GPIO41_USB_EXTC_OC_L

XDP_FC0_PCH_GPIO15_VDDQ_SEL_1V5_L

XDP_FC1_PCH_GPIO0_TBT_CIO_PLG_EVNT

XDP_FC1_PCH_GPIO0_TBT_CIO_PLG_EVNT

AUD_IPHS_SWITCH_EN_PCH
XDP_DD3_PCH_GPIO49_ENET_LOW_PWR_PCH
XDP_DD2_PCH_GPIO16_AUD_IPHS_SWITCH_EN_PCH
XDP_DD1_PCH_GPIO37_JTAG_ISP_TCK

XDP_DB1_PCH_GPIO9_USB_EXTD_OC_EHCI_L

XDP_CPU_TDI

XDP_DBRESET_L

XDP_CPU_CLK100M_N

XDP_CPU_TDO

XDP_DB3_PCH_GPIO14_SDCONN_STATE_CHANGE
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      fault protection for RTC battery.

RTC Power Sources

Buffered

PCH S0 PWRGD

NOTE: R2800 and D2800 form the double-

PCH Reset Button

Platform Reset Connections

OD

IPD = 9-50k

SMC controls strap enable to allow in-field control of strap setting.
If high, ME is disabled.  This allows for full re-flashing of SPI ROM.

PCH ME Disable Strap

Q2620 & 5V pull-up allows circuit to work regardless of HDA voltage.

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

PCH RTC Crystal

Unbuffered

OPEN DRAIN WITH PULL UP AT CPU

Coin-Cell Holder
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64 69 
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SYNC_MASTER=J40I

RTC SUPPORT, RESETS

SYNC_DATE=05/16/2011

BAT,COIN,LI/MAG,BR2032,3V,190MAH CRITICAL742-0062 1 BAT

PLT_RST_CPU_BUF_L
MAKE_BASE=TRUE

FW_RESET_L

PP3V3_G3H

SMC_LRESET_L

MAKE_BASE=TRUE
PLT_RST_BUF_L

LPCPLUS_RESET_L
MAKE_BASE=TRUE

ENET_RESET_L

PLT_RESET_L

LPC_CLK33M_LPCPLUS_R

PCH_CLK33M_PCIOUT

SPI_DESCRIPTOR_OVERRIDE_LS5V

PP1V5_S0
SPI_DESCRIPTOR_OVERRIDE

PP5V_S0

HDA_SDOUT_R

SPI_DESCRIPTOR_OVERRIDE_L

PCH_CLK32K_RTCX2_RPCH_CLK32K_RTCX2

PCH_CLK32K_RTCX1

PP3V3_S0

PM_PCH_PWROK
MAKE_BASE=TRUE

PM_SYSRST_L

PP3V3_G3_RTC

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.3 mm
MIN_NECK_WIDTH=0.2 mm

PM_PCH_SYS_PWROK
PM_S0_PGOOD

SMC_DELAYED_PWRGD

LPC_CLK33M_SMC

PCH_CLK33M_PCIIN

LPC_CLK33M_LPCPLUS

LPC_CLK33M_SMC_R

XDP_DBRESET_L

MIN_NECK_WIDTH=0.2 mm

PPVBATT_G3_RTC

VOLTAGE=3.3V

MIN_LINE_WIDTH=0.3 mm MIN_LINE_WIDTH=0.3 mm
PPVBATT_G3_RTC_R

VOLTAGE=3.3V
MIN_NECK_WIDTH=0.2 mm

SYS_PWROK_R

ALL_SYS_PWRGD

PP3V3_S0

PM_PGOOD_PVCORE_CPU

PP3V3_S5
PP3V3_S0

PP3V3_S5

PLT_RST_CPU_BUF_L

XDPPCH_PLTRST_L

PP3V3_S0

PLT_RESET2_L

AP_RESET_L

PLT_RST_BUF_L

TBT_RESET_L

PCA9557D_RESET_L
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P1V5CPU_EN  = (ISOLATE_CPU_MEM_L + PM_SLP_S3_L) * PM_SLP_S4_L

MEMVTT_EN   = (ISOLATE_CPU_MEM_L + PLT_RST_L)   * PM_SLP_S3_L

  0           1              1             1            1              1          CPU_MEM_RESET_L      1          1

  2           0              0             1            1              1                 1             0          1

  3           0              0             0            1              X                 1             0          0

  4           0              0             1            1              X                 1             0          1

  7           1              1             1            1              1          CPU_MEM_RESET_L      1          1

      transition.  Rails will power-up as if from S3, but MEM_RESET_L will not properly assert.  Software

      must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L.

Ensures CKE signals are held low in S3

S0

to

S3

to

S0

  1           0              1             1            1              1                 1             1          1

Step  ISOLATE_CPU_MEM_L  PLT_RESET_L  PM_SLP_S3_L  PM_SLP_S4_L  CPU_MEM_RESET_L    MEM_RESET_L     MEMVTT_EN  P1V5CPU_EN

  5           0              1             1            1              0 (*)             1             1          1

WHEN LOW:  CPU 1.5V follows S0 rails, VTT ensures clean CKE transition, MEM_RESET_L isolated.

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

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

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

MEMVTT Clamp

1V5 S0 "PGOOD" for CPU

WHEN HIGH: CPU 1.5V remains powered in S3, VTT follows S0 rails, MEM_RESET_L not isolated.

The circuit below handles CPU and VTT power during S0->S3->S0 transitions, as well

NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM_L will still be asserted on next S5->S0

(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO.

  6           0              1             1            1              1                 1             1          1

100NS DELAY REQUIRED.
PCH HANDLES TIMING FOR S5 TO S0,
BUT NOT S3/S4 TO S0.

3.3V TO 5V LEVEL SHIFTER

MEM_RESET_L = !ISOLATE_CPU_MEM_L + CPU_MEM_RESET_L

60MW MAX POWER

75MA MAX LOAD @ 0.75V

24 18 47 52 64 80 82 
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SYNC_MASTER=J40I

CPU Memory S3 Support

SYNC_DATE=05/16/2011

PP0V75_S0_DDRVTT

VTTCLAMP_L
PP5V_S4

VTTCLAMP_EN

MEMVTT_EN
MEM_RESET_L

PP1V5_S3

PM_SLP_S4_L

P1V5CPU_EN

PM_SLP_S3_L

P1V5CPU_EN_L

MEMVTT_EN

PLT_RESET2_L

MEMVTT_EN_L

PP3V3_S4

ISOLATE_CPU_MEM_L

PP3V3_S4

CPU_MEM_RESET_L

MEMRESET_ISOL_LS5V_L

PP5V_S4

PP3V3_S4

P1V5VDDQCPU_RAMP_DONE
P1V5_S0_DIV

PP1V5_VDDQ_CPU

PM_MEM_PWRGD_L

PP3V3_S5

PM_MEM_PWRGD
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PER PDG, TIE DM BITS TO GND.
IVYBRIDGE CPU DOES NOT USE DATA MASK (DM) BITS.

Host Partition A 1 -> SO-DIMM A 1

Host Partition B 0 -> SO-DIMM B 0

Host Partition B 1 -> SO-DIMM B 2

Host Partition B 2 -> SO-DIMM B 3

Host Partition B 3 -> SO-DIMM B 1

Host Partition B 4 -> SO-DIMM B 4

Host Partition B 5 -> SO-DIMM B 5

Host Partition B 6 -> SO-DIMM B 6

Host Partition B 7 -> SO-DIMM B 7Host Partition A 7 -> SO-DIMM A 7

Host Partition A 6 -> SO-DIMM A 6

Host Partition A 5 -> SO-DIMM A 5

Host Partition A 3 -> SO-DIMM A 3

Host Partition A 2 -> SO-DIMM A 2

Host Partition A 4 -> SO-DIMM A 4

Host Partition A 0 -> SO-DIMM A 0
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SPD ADDR=0xA2(WR)/0xA3(RD)

DDR3 GROUND RETURN CAPS (MCP SIDE)

DDR3 DECOUPLING AND GROUND RETURN CAPS (CONNECTOR SIDE)
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STICHING CAPS.

EXTRAS CAN BE DELETED.

WHERE THE MEMORY ROUTES ARE.

PLACE ACROSS PLANE SPLIT BETWEEN THESE RAIL
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6

          0.75V (DAC: 0x3A)

MEM VREG

D

Nominal value

DAC step size:

VRef current:

MEM A VREF DQ

B

21

A

MEM B VREF DQ

0.300V - 1.200V (+/- 450mV)

   7.69mV / step @ output

C

3

MEM A VREF CA

4

10mA max load

+3.4mA - -3.4mA (- = sourced)

0.000V - 1.501V (0x00 - 0x74)

C

MEM B VREF CA

5

           1.5V (DAC: 0x3A)

1.998V - 1.002V (+/- 498mV)

0.000V - 1.501V (0x00 - 0x74)

 +33uA -  -33uA (- = sourced)

   8.59mV / step @ output

1.056V - 1.442V (+/- 180mV)

         1.267V (DAC: 0x8B)

D

GPU Frame Buffer (1.8V, 70% VRef)

0.000V - 3.300V (0x00 - 0xFF)

+6.0mA - -5.0mA (- = sourced)

   1.51mV / step @ output

Addr=0x98(WR)/0x99(RD)

NOTE: MEMVREG and FRAMEBUF share

      both at the same time!

Required zero ohm resistors when no VREF margining circuit stuffed

(OD)

Addr=0x30(WR)/0x31(RD)

watchdog will disable margining.

NOTE: Margining will be disabled across all

      soft-resets and sleep/wake cycles.

- =PP3V3_S3_VREFMRGN

- =I2C_VREFDACS_SCL

Signal aliases required by this page:

Power aliases required by this page:

Page Notes

- =PPVTT_S3_DDR_BUF

- =I2C_PCA9557D_SDA

- =I2C_PCA9557D_SCL

- =I2C_VREFDACS_SDA

BOM options provided by this page:

      DDR3 (1.5V)   7.70mV per step
      DDR3L (1.35V) 6.99mV per step

DAC Channel:

DAC range:

Margined target:

PCA9557D Pin:

NOTE: CPU DAC output step sizes:

RST* on ’platform reset’ so that system

               Circuitry.

VREFMRGN_NOT - Bypasses VREF Margining

               Circuitry.

VREFMRGN     - Stuffs VREF Margining

      a DAC output, cannot enable

      buffers at once or VRef source may be overloaded.

NOTE: Must not enable more than two SO-DIMM margining

68 

2

1C3402

X7R-CERM

VREFMRGN

16V

402

0.1UF
10%

21

R3414
33.2K

1/16W
1%

MF-LF

NOSTUFF

402

2

1R3413

1/16W
5%

MF-LF

100K

VREFMRGN

402

2

1R3415

1/16W
5%

MF-LF

100K

VREFMRGN

402

B4

B1

C4

C1

C2

C3

U3402
UCSP
MAX4253

VREFMRGNCKPLUS_WAIVE

CKPLUS_WAIVE

B4

B1

A4

A1

A2

A3

U3403
UCSP
MAX4253

VREFMRGN

B4

B1

A4

A1

A2

A3

U3402
UCSP
MAX4253

VREFMRGN

B4

B1

C4

C1

C2

C3

U3403
UCSP
MAX4253

VREFMRGN

CKPLUS_WAIVE

CKPLUS_WAIVE

B4

B1

A4

A1

A2

A3

U3404
UCSP
MAX4253

VREFMRGN
CKPLUS_WAIVE

CKPLUS_WAIVE

B4

B1

C4

C1

C2

C3

U3404
VREFMRGN

UCSP
MAX4253

21

R3409

1/16W
1%

MF-LF

200

VREFCA:LDO_DAC

402

PLACE_NEAR=J3100.126A:2.54MM

21

R3411

1/16W
1%

MF-LF

200

VREFCA:LDO_DAC

402

PLACE_NEAR=J3100.126B:2.54MM

21

R3418

NONE
NONE

NONE

SHORT

OMIT

402

21

R3419

NONE
NONE

NONE

SHORT

OMIT

402

27 

21

R3403

1/16W
1%

MF-LF

200

VREFDQ:LDO_DAQ

402

PLACE_NEAR=J3100.1A:2.54MM

21

R3404

1/16W
1%

MF-LF

133

VREFDQ:LDO_DAQ

402

PLACE_NEAR=R3403.2:1MM

21

R3405

1/16W
1%

MF-LF

200

VREFDQ:LDO_DAQ

402

PLACE_NEAR=J3100.1B:2.54MM

21

R3406

1/16W
1%

MF-LF

133

VREFDQ:LDO_DAQ

402

PLACE_NEAR=R3405.2:1MM

31 

30 

31 33 

30 33 

2

1R3421

PLACE_NEAR=Q3420.6:1mm

1/16W
1%

MF-LF

1K

VREFDQ:M1_M3

402
2

1 C3420
VREFDQ:M1_M3
PLACE_NEAR=Q3420.6:2mm

16V
X7R-CERM
402

0.1UF
10%

2

1R3422

1/16W
1%

MF-LF

1K

VREFDQ:M1_M3

PLACE_NEAR=R3421.2:1mm

402

2

1R3441

1/16W
1%

MF-LF

1K

VREFDQ:M1_M3
PLACE_NEAR=Q3420.3:1mm

402

2

1R3442

1/16W
1%

MF-LF

1K

VREFDQ:M1_M3

PLACE_NEAR=R3441.2:1mm

402

1
2

6

Q3420

SOT563
SSM6N15AFE

CRITICAL
VREFDQ:M1_M3

2

1 C3440
VREFDQ:M1_M3
PLACE_NEAR=Q3420.3:2mm

16V
X7R-CERM
402

0.1UF
10%

4
5

3

Q3420

SOT563
SSM6N15AFE

CRITICAL
VREFDQ:M1_M3

2

1R3402

1/16W
5%

MF-LF

100K

VREFMRGN

402

2

1R3401

1/16W
5%

MF-LF

100K

VREFMRGN

402

21

R3410

1/16W
1%

MF-LF

133

VREFCA:LDO_DAC

402

PLACE_NEAR=R3409.2:1MM

2

1R3407

1/16W
5%

MF-LF

100K

VREFMRGN

402
1
6

1
7

2

1

15

14

13

12

11

10

9

7

6

8

5

4

3

U3401
QFN

PCA9557

CRITICAL
VREFMRGN

2

1C3404

X7R-CERM

VREFMRGN

16V

402

0.1UF
10%

21

R3412

1%
1/16W
MF-LF

133

VREFCA:LDO_DAC

402

PLACE_NEAR=R3411.2:1MM

2

1R3408

1/16W
5%

MF-LF

100K

VREFMRGN

402

33 50 87 

33 50 87 

5

4

2

1

8

7

6

3

10

9

U3400

MSOP

D
A
C
5
5
7
4

CRITICAL
VREFMRGN

33 50 87 

33 50 87 

2

1 C3401

X7R-CERM

VREFMRGN

16V

402

0.1UF
10%

2

1C3400

6.3V
20%

402-LF
CERM

2.2UF

CRITICAL
VREFMRGN

2

1C3405

X7R-CERM

VREFMRGN

16V

402

0.1UF
10%

2

1C3403

X7R-CERM

VREFMRGN

16V

402

0.1UF
10%

SYNC_MASTER=J40I

FSB/DDR3/FRAMEBUF Vref Margining

SYNC_DATE=05/16/2011

R3409,R3411RES,MTL FILM,0,5%,0402,SM,LF2116S0004 VREFCA:LDO

R3404,R3406RES,MTL FILM,332,1%,0402,SM,LF2114S0171 VREFDQ:M1_DAC

R3421,R3422,R3441,R3442RES,MTL FILM,1K,1%,0402,SM,LF4114S0218 VREFDQ:M1_DAC

R3403,R3405RES,MTL FILM,0,5%,0402,SM,LF2116S0004 VREFDQ:LDO

PPDDRVREF_S3

VREFMRGN_DQ_SODIMMB_EN
VREFMRGN_CA_SODIMMA_EN
VREFMRGN_CA_SODIMMB_EN
VREFMRGN_MEMVREG_EN

DDRREG_REFINVREFMRGN_MEMVREG_BUF

PP0V75_S3_MEM_VREFDQ_B

PPCPU_MEM_VREFDQ_A

PPCPU_MEM_VREFDQ_B

PP1V5_S3

MEMRESET_ISOL_LS5V_L

MEMRESET_ISOL_LS5V_L

PP0V75_S3_MEM_VREFDQ_A

PP1V5_S3

SMB_PCH_VRF_SDA
SMB_PCH_VRF_SCL VREFMRGN_FRAMEBUF_EN

VREFMRGN_DQ_SODIMMA_EN

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=3.3V

PP3V3_S4_VREFMRGN_CTRL

PP3V3_S4

PCA9557D_RESET_L

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=0.75V

PP0V75_S3_MEM_VREFDQ_A

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=0.75V

PP0V75_S3_MEM_VREFDQ_B

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=0.75V

PP0V75_S3_MEM_VREFCA_A

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=0.75V

PP0V75_S3_MEM_VREFCA_B

VREFMRGN_MEMVREG_FBVREF

VREFMRGN_FRAMEBUF_BUF

VREFMRGN_CA_SODIMMA_BUF

VREFMRGN_SODIMMS_CA

VREFMRGN_DQ_SODIMMB_BUF

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.3 mm

VOLTAGE=3.3V

PP3V3_S4_VREFMRGN_DAC

VREFMRGN_CA_SODIMMB_BUF

SMB_PCH_VRF_SCL

SMB_PCH_VRF_SDA

VREFMRGN_DQ_SODIMMA_BUF

VREFMRGN_SODIMMB_DQ

VREFMRGN_SODIMMA_DQ
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VDD

WRITE_PROTECT_SW

CARD_DETECT_SW

CARD_DETECT_GND

DAT6

DAT7

DAT1

CD/DAT3

DAT2

DAT4

DAT5

VSS

VSS

CLK

CMD

DAT0

SHLD_PIN

SHLD_PIN

SHLD_PIN

SHLD_PIN

OC*

OUT2

OUT1

OUT0

THRM
GND

EN

IN1

IN0

PAD

OUT

OUT

OUT

IN

IN

OUT

BI

BI

BI

BI

BI

BI

BI

BI

BI

IN

LOW_PWR

GND
THRM

VDD

RST_OUT*

DET_OUT

DET_CHNGD*

DET_LVL

DET_IN

RST_IN*

DET_CH_EN*

DLY

RST
LOGIC

X
O
R

(IPU)

X
O
R (OD)

(OD)

PAD
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TABLE_5_ITEM

REFERENCE DESIGNATOR(S) BOM OPTION
TABLE_5_HEAD

QTY DESCRIPTIONPART#

RESISTER ON FERRITE PADS!!

PLACE AT SOURCE.

RESISTER ON FERRITE PADS!!
RESISTER ON FERRITE PADS!!

PLACE AT CONNECTOR.

516-0230

(OPEN = CARD INSERTED)

(NC SWITCH)

-> FROM PCH GPIO

SDCONN DETECT DEBOUNCE. ENET_RESET AND DETECT-CHANGED PCH GPIO PULSE GENERATION.

 FROM SD CONN ->

SD_DETECT NEEDS TO BE INVERTED.

DLY block is 20ms nominal

regradless of RST_IN# state. Otherwise RST_OUT# follows RST_IN#

When ENET_LOW_PWR deasserts, RST_OUT# deasserts for >80ms, then asserts for 10ms

-> TO PCH GPIO

-> TO ENET CHIP

TPS2065-1 HAS ACTIVE LOAD DISCHARGE SO R3505 IS NOSTUFF.

1.0A LIMIT

Caesar IV SupportEMI CAPS
PLACE NEXT TO J3500

16

6

3

4

20

19

18

17

13

12

11

10

9

8

7

2

5

1

14

15

J3500
SD-CARD-K40-K41

F-RT-TH

CRITICAL

2

1R3505

1/16W
1%

402
MF-LF

39.2K

NOSTUFF

2

1 C3505

16V

402
X7R-CERM

0.1UF
10%

21

C3513
NOSTUFF

50V
5%

402
CERM

10PF

21

C3512
NOSTUFF

50V
5%

402
CERM

10PF

21

C3514
NOSTUFF

50V
5%

402
CERM

10PF

21

C3515
NOSTUFF

50V
5%

402
CERM

10PF

21

C3517
NOSTUFF

50V
5%

402
CERM

10PF

21

C3519
NOSTUFF

50V
5%

402
CERM

10PF

21

C3516
NOSTUFF

50V
5%

402
CERM

10PF

21

C3518
NOSTUFF

50V
5%

402
CERM

10PF

21

C3520

50V
5%

402
CERM

10PF

NOSTUFF

21

C3521

50V
5%

402
CERM

10PF

NOSTUFF

21

C3511
NOSTUFF

50V
5%

402
CERM

10PF

20%
10UF

0402-1
CERM-X5R
6.3V2

1 C3507
CRITICAL

2

1 C3500

16V

402
X7R-CERM

0.1UF
10%20%

10UF

0402-1
CERM-X5R
6.3V2

1 C3501
CRITICAL

9

8

7

6

5

3

2

1

4

U3500

CRITICAL

DGN
TPS2065-1

37 

2

1R3512

1/16W
5%

402
MF-LF

0

NOSTUFF

21

R3514

1/16W
5%

402
MF-LF

0

24 

37 

X5R2

1 C3530

10V

402-1

1UF
10%

CRITICAL

20 37 

2

1R3510
NOSTUFF

10K

MF-LF
402

5%
1/16W

21

R3511

1/16W
5%

402
MF-LF

0
27 88 

2

1R3502

1/16W
5%

402
MF-LF

10K

2

1

22PF

402

5%
50V

NOSTUFF
C3550

CERM

2

1R3515
10K

MF-LF
402

5%
1/16W

2

1 C3551
15PF

C0G
402

1%
50V

NOSTUFF

21

L3551

0402

43NH-5%-100MA-0.81OHM

21

R3531

1/16W
5%

402
MF-LF

0

34 37 

37 88 

37 88 

37 88 

37 88 

37 88 

37 88 

37 88 

37 88 

37 88 

21R3555 1/16W5% 402MF-LF0

21R3560 1/16W5% 402MF-LF0

21R3561 1/16W5% 402MF-LF0

21R3562 1/16W5% 402MF-LF0

21R3563 1/16W5% 402MF-LF0

21R3564 1/16W5% 402MF-LF0

21R3565 1/16W5% 402MF-LF0

21R3566 1/16W5% 402MF-LF0

21R3567 1/16W5% 402MF-LF0

37 88 
21

L3550

0402

13NH-430MA

OMIT_TABLE

21

L3541
10NH-300MA

0402

OMIT_TABLE

2

1 C3541

50V
1%

402
C0G

15PF

NOSTUFF

21

L3540
OMIT_TABLE

10NH-300MA

0402

2

1 C3542
15PF

402
C0G
50V
1%

NOSTUFF

1
0

1
1

4

3

2

5

8
1

7
9

6

U3530

CRITICAL

TDFN
SLG4AP026V

RES,ZERO OHM,0402116S0004 L3540,L3541,L35503

SYNC_MASTER=J40I

SD CARD READER

SYNC_DATE=05/16/2011

SDCONN_DATA_R<2>

SDCONN_DATA_R<0>

SDCONN_DATA_R<1>

SDCONN_DATA_R<6>

SDCONN_DATA_R<7>

SDCONN_DATA_R<5>

SDCONN_DATA_R<4>

SDCONN_DATA_R<3>

SDCONN_DETECT

SDCONN_WP

SDCONN_CMD_R

PU_SDCONN_OC_L

PP3V3_S0

ENET_CR_PWREN

SDCONN_STATE_CHANGE_S1R

PP3V3_S4

ENET_RESET_L
CIV_ENET_RESET_L

SDCONN_STATE_CHANGE

SLG_ENET_RESET_R_L

ENET_CR_DETECT_L
SDCONN_DETECT_LVL

SDCONN_DETECT

SLG_ENET_RESET_L

ENET_LOW_PWR

SDCONN_CLK_R

SDCONN_DETECT

SDCONN_CLK_FF

SDCONN_WP

SDCONN_CMD_R
SDCONN_DATA_R<0>
SDCONN_DATA_R<1>
SDCONN_DATA_R<2>

SDCONN_DATA_R<4>
SDCONN_DATA_R<3>

SDCONN_DATA_R<6>

SDCONN_CMD
SDCONN_DATA<0>
SDCONN_DATA<1>
SDCONN_DATA<2>
SDCONN_DATA<3>
SDCONN_DATA<4>
SDCONN_DATA<5>
SDCONN_DATA<6>
SDCONN_DATA<7>

SDCONNF_CLKSDCONNF_CLK_FFSDCONN_CLK

PP3V3_SW_SD_PWR

VOLTAGE=3.3V
MAKE_BASE=TRUE

MIN_LINE_WIDTH=0.30 MM
MIN_NECK_WIDTH=0.20 MM

SDCONN_DATA_R<5>

SDCONN_DATA_R<7>
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OUT

OUT

OUT

VCC

GND

SEL OE*

D+

D-

Y+

Y-

M+

M-

BI

BI

OUT

D

G S

G

D S

D

GS

IN

IN

OUT

EN

MR*

GND
THRM

IN

VDD

SENSE

RESET*

+
-

PAD

(OD)

DLY

VREF

IN

IN

OUT

IN

IN

IN

IN

IN

SYM_VER-1

S
G

D

SYM_VER-1

OUT

OUT

NC
NC

OUT
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WAKE#

R3662 NOT NEEDED PER BROADCOM

(D-)

(D+)

ANTENNA CABLE

AIRPORT

FLEX SIDE = 516S0573

CLIPS

806-0444

516S0582

CLKREQ#

RESET#

860-1277 860-1277 860-1277

BLUETOOTH

POLARITY REVERSED!POLARITY REVERSED!

Supervisor & CLKREQ# Isolation

STANDOFFS FOR X28 CARD

1.1 A PEAK
 606 mA nominal max

TPCP8102

P-TYPE

20-30 mOhm @2.5V

1.1 A (EDP)

MOSFET

RDS(ON)

CHANNEL

LOADING

3.3V S3 WLAN FET

3.3V TBT POC FET

52 92 

52 92 

1/4W
1%

0805
MF

43

21

0.010
R3660

50V
+/-0.1PF

SM
CERM2

1

5.1PF

NOSTUFF

C3681

50V
+/-0.1PF

SM
CERM 2

1

5.1PF

NOSTUFF

C3680

1/16W
5%

402
MF-LF

1 2
0

NOSTUFF

R3602
35 45 47 48 

1/20W
5%

201
MF

1

2

10K
R3665

6.3V
10%

201
X5R2

1

0.1UF
C3660

TQFN

9
3

8

7

6

1

2

5

4

10

PI3USB102ZLE

CRITICAL

U3660
CKPLUS_WAIVE

CKPLUS_WAIVECKPLUS_WAIVE

CKPLUS_WAIVE

CKPLUS_WAIVE

CKPLUS_WAIVE

SIGNAL_MODEL=PI3USB102_TQFN_PI3USB102ZLE_MOJO

25 86 

25 86 

35 45 
47 48 

VESM

3

21

SSM3K15AMFVAPE

Q3660

1/16W
5%

402
MF-LF

1

2

22K

NOSTUFF
R3662

1/16W
5%

402
MF-LF

1

2

22K
R3663

1/16W
5%

402
MF-LF

1

2

100K
R3661

6.3V
10%

201
X5R 2

1

0.1UF

NOSTUFF

C3661

10%

0.01UF

50V
X7R
402

1 2

C3670

CRITICAL

NTR4101P
SOT-23-HF

3

1

2

Q3670

16V
10%

402
X5R

1

2

0.033UF
C3671

1/16W
5%

402
MF-LF

12
100K

R3671
1/16W
5%

402
MF-LF

1

2

10K
R3670

VESM

12

3 SSM3K15AMFVAPE
Q3671

64 78 80 

20 1 2

402

1/16W
MF-LF

R3672
0

5%

NOSTUFF

1

STDOFF-3.85OD4.5H-1.3-TH
SDF3601

1

STDOFF-3.85OD4.5H-1.3-TH
SDF3600

1

STDOFF-3.85OD4.5H-1.3-TH
SDF3602

16V
10%

402
X7R-CERM

1

2

0.1UF
C3640
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SYNC_MASTER=J40I

WIRELESS,BT CONNECTOR
SYNC_DATE=05/16/2011

USB_BT_SW_P

USB_BT_SW_N

PM_SLP_S4D_EN

PP3V3_S4D_BT
MIN_LINE_WIDTH=0.6 MM
MIN_NECK_WIDTH=0.2 MM

VOLTAGE=3.3V

P3V3BT_SS P3V3BT_EN_L

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=3.3V

PP3V3_WLAN_FET

PP3V3_S4

ISNS_WLAN_N

ISNS_WLAN_P

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=3.3V

PP3V3_S4_WLAN

AP_CLKREQ_L

AP_RESET_L

AP_PWR_EN

AP_RESET_CONN_L

P3V3WLAN_VMON

PM_WLAN_EN_L

PP3V3_WLAN
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=3.3V

AP_CLKREQ_Q_L

PP3V3_S4

P3V3WLAN_SS

BT_VBUS_EN

SMC_PME_S4_WAKE_L

USB_BT_SUSPEND

SMC_PME_S4_WAKE_L
WLAN_THROTTLE_L

PP3V3_WLAN

PCIE_AP_R2D_C_N
PCIE_AP_R2D_P
PCIE_AP_R2D_N

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.4 mm

VOLTAGE=3.3V

PP3V3_G3H_BT_F

USB_BT_CONN_P
USB_BT_CONN_N

PCIE_WAKE_L

PCIE_CLK100M_AP_CONN_P

PCIE_AP_D2R_N

PCIE_CLK100M_AP_N

PCIE_CLK100M_AP_P

PCIE_CLK100M_AP_CONN_N

PP3V3_S4

USB_BT_RESUME

PP3V3_G3H

PCIE_AP_R2D_C_P

PP3V3_G3H

PCIE_AP_D2R_P

USB_BT_N

USB_BT_P

PM_BT_PWR_RST
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PINS
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TRAN_N1
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TRAN_P0
ENET_MDI
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514-0785

*SPLIT PAIR

*

*

SIDES OF BOARD.
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TRANSFORMERS SHOULD BE

ETHERNET CONNECTOR

REQUIRES 2150VDC ISOLATION!
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CRITICAL

1000PF

CERM
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J3800
CRITICAL

F-R-TH
RJ45-J40

SYNC_MASTER=J40I

ETHERNET CONNECTOR
SYNC_DATE=05/16/2011

ENET_CONN_CTAP

ENET_CENTER_TAP<0>

ENET_CENTER_TAP<2>

ENET_CENTER_TAP<3>

ENET_CENTER_TAP<1>

ENET_CMODE_REF

ENET_MDI_TRAN_P<3>

ENET_MDI_TRAN_P<2>

ENET_MDI_TRAN_N<3>

ENET_MDI_TRAN_N<1>

ENET_MDI_TRAN_N<2>

ENET_MDI_TRAN_P<1>

ENET_MDI_TRAN_N<0>

ENET_MDI_TRAN_P<0>

ENET_MDI_N<2>

ENET_MDI_P<2>

ENET_MDI_P<1>

ENET_MDI_N<1>

ENET_MDI_P<0>

ENET_MDI_N<0>

ENET_MDI_N<3>

ENET_MDI_P<3>
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CR_CLK
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GPIO_0/CR_ACT_LED*

GPIO_1/LR_OUT

GPIO_2/MEDIA_SENSE

SD_DETECT

CR_CMD

PCIE_TXD_P
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CR_DATA3
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SR_DISABLE
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LOW_PWR
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SPD100LED*/SERIAL_DO

TRAFFICLED*/SERIAL_DI

TRD0_P

TRD1_P

TRD0_N

TRD1_N

TRD2_N

VMAIN_PRSNT
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PCIE_REFCLK_P

CLKREQ*

THRM_PAD

XTALI

XTALO

RDAC

AVDDL

P
C
I
E
_
P
L
L
V
D
D
L

G
P
H
Y
_
P
L
L
V
D
D
L

TRD2_P

IN

IN

IN

IN

OUT

BI

IN

BI

BI

IN

OUT

OUT

IN

IN

OUT

OUT

BI

BI

OUT

Apple Inc.

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.

124578

B

D

8 7 6 5 4 3

C

B

A

NOTICE OF PROPRIETARY PROPERTY:

PAGE

12

D

A

C

PAGE TITLE

SHEET

 IV ALL RIGHTS RESERVED

R

D
SIZEDRAWING NUMBER

REVISION

BRANCH

6 3

THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

343S0534

No MS (Memory Stick) Insert feature needed.

Control signal to light LED or control SD bus power.

281mA (1000base-T max power, Caesar IV)

IF ENABLED:  SR_VDD/SR_VDDP CONNECT TO PP3V3_ENET (ADD BYPASSING), LX CONNECTS TO INDUCTOR.

(IPU)

(IPx)

NOTE: ENETM requires SI pull-down instead of SO.

      ROM is used then the straps must change.

      Atmel AT45DB011D (1Mbit) ROM.  If a different

      other 3 SPI pins configures ENET for the

NOTE: Pull-down on SO plus internal pull-ups on

info as well as code for Bonjour proxy.

(Required ROM size TBD)

ROM contains MAC address, PCIe config

PHY Non-Volatile Memory

Required for proper PHY operation.

???mA (1000base-T, Caesar V)

the card reader on-chip I/O.

Connect only to U3900 pin 20.

LR_OUT/GPIO1 is used as a 3.3V/1.8V internal LDO out for

ENET supports both active-levels for WP.

BCM requests SD CR[0:7], CMD, CLK termination.

ENET 1.2V SR IS ENABLED IF SR_DISABLE is PULLed-DOWN.

o

(
I
P
D
)

(IPD)

(IPD)

(IPD)

(IPD)

(OD)

(OD)

ENET_CR Signals

(
I
P
U
)

(
I
P
U
)

(OD)

(OD)

(
I
P
U
)

If disabled: Okay to float VDD, VDDP & LX pin.  VFB must always connect to =PP1V2_S3_ENET_PHY.

VDD for Card Reader I/O

BCM57765 ENET SR pins are internal 1.2V switching regulator.  See note for SR_DISABLE below.

Resistor

Current

N-channel FET isolation suggested.

=ENET_WAKE_L to PCIE_WAKE_L.

Must isolate from PCIe WAKE# if PHY

is powered-down in S3/S5.  Standard

If PHY is always powered then alias

(See note)

WAKE#

SPECIAL STAR ROUTING NEEDED ON THESE PINS. DECOUPLING ON PG 40.

SEE CAPS ON NEXT PAGE FOR THESE PINS.

SD_DETECT can only be used active low due to errata.

NOTE: "IPx" == Programmable pull-up/down

Limiting
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SYNC_MASTER=J40I

ETHERNET PHY (CAESAR IV)

SYNC_DATE=05/16/2011

ENET_SR_LX

PP1V2_ENET_PHY_AVDDL

VOLTAGE=1.2V

MIN_LINE_WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm

PP1V2_ENET

ENET_SR_VFB

BCM57765_VMAIN_PRSNT

PCIE_ENET_D2R_C_N

ENET_ASF_SMB_DATA

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.4 mm

VOLTAGE=1.2V

PP1V2_ENET_PHY_GPHYPLL

PP3V3_ENET_PHY_BIASVDDH
MIN_LINE_WIDTH=0.4 mm

VOLTAGE=3.3V
MIN_NECK_WIDTH=0.2 mm

BCM57765_WAKE_R_L

ENET_CR_DATA<4>
ENET_CR_DATA<5>

ENET_CR_PWREN
NC_BCM57765_CE_L_MS_INS_LNO_TEST=TRUE

ENET_CR_DATA<7>
ENET_CR_DATA<6>

ENET_CR_DATA<0>

ENET_CR_CLK

ENET_MDI_N<3>
ENET_MDI_P<3>

MAKE_BASE=TRUEVOLTAGE=1.8V
MIN_NECK_WIDTH=0.2 mm

PP3V3R1V8_ENET_LR_OUT
MIN_LINE_WIDTH=0.3 mm

ENET_CR_DETECT_L

ENET_CR_CMD

PCIE_ENET_D2R_C_P

PCIE_ENET_R2D_P

ENET_CR_DATA<3>
ENET_CR_DATA<2>

BDM57765_SR_DISABLE

BCM57765_SCLK

BCM57765_MOSI
BCM57765_CS_L

ENET_LOW_PWR

BCM57765_MISO

PP3V3R1V8_ENET_LR_OUT

CIV_ENET_RESET_L

ENET_ASF_SMB_CLK

PCIE_CLK100M_ENET_N

TP_BCM57765_SPD100LED_L
TP_BCM57765_TRAFFICLED_L

ENET_MDI_P<0>

ENET_MDI_P<1>
ENET_MDI_N<0>

ENET_MDI_N<1>

ENET_MDI_N<2>
PCIE_ENET_R2D_N

PCIE_CLK100M_ENET_P

ENET_CLKREQ_L

SYSCLK_CLK25M_ENET
TP_ENET_CLK25M_XTALO

BCM57765_RDAC

ENET_MDI_P<2>

SDCONN_CLK

SDCONN_CMD

SDCONN_DATA<7>
SDCONN_DATA<6>
SDCONN_DATA<5>
SDCONN_DATA<4>
SDCONN_DATA<3>

SDCONN_DATA<1>
SDCONN_DATA<2>

ENET_WAKE_L

PCIE_ENET_R2D_C_N

PCIE_ENET_R2D_C_P

PCIE_ENET_D2R_P

PCIE_ENET_D2R_N

BCM57765_CS_L

BCM57765_SCLK

BCM57765_MISO

BCM57765_MOSI

PP3V3_S0

PP3V3_ENET

ENET_ASF_GPIO

PP1V2_ENET_PHY_PCIEPLL
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=1.2V

MIN_LINE_WIDTH=0.4 mm

PP3V3_ENET_PHY_AVDDH
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.4 mm

VOLTAGE=3.3V

PP3V3_ENET

VOLTAGE=3.3V

PP3V3_ENET_PHY_XTALVDDH
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.4 mm

SDCONN_DATA<0>

ENET_MEDIA_SENSE

ENET_ASF_GPIO_R

SDCONN_WP

ENET_CR_DATA<1>
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CAESAR IV 1.2V INT.VR CMPTS

Ethernet WAKE# Isolation

37 

2

1R4050

201

1/20W
MF

10K
5%

2

1

3

Q4050

SOD-VESM-HF
SSM3K15FV

18 35 93 

21

L4020

2520

4.7UH-30%-1.2A-0.21OHM

CRITICAL

PLACE_NEAR=U3900.16:1mm

21

XW4020
SM

PLACE_NEAR=C4025.1:1MM

X5R
6.3V2

1 C4021

201

PLACE_NEAR=U3900.14:1mm

0.1UF
10%20%

6.3V2

1 C4020

402
X5R-CERM1

4.7UF

PLACE_NEAR=U3900.14:3mm

X5R
6.3V2

1 C4026

201

0.1UF
10%

PLACE_NEAR=L4020.1:3MM

20%
10UF

0402-1
CERM-X5R
6.3V2

1 C4025

PLACE_NEAR=L4020.1:1MM

CRITICAL

17 

2

1R4019

201

1/20W
MF

10K
5%

4
5

3Q4010
SOT563

SSM6N37FEAPE

37 

2

1R4011

201

1/20W
MF

100K
5%

2 1

R4012

402

1/16W
5%

MF-LF

0

2 1

R4010
12K

1/16W

402
MF

1%

12

6Q4010
SOT563

SSM6N37FEAPE

SYNC_MASTER=J40I

ETHERNET SUPPORT
SYNC_DATE=05/16/2011

ENET_MSNS_EN_L

ENET_MEDIA_SENSE_RDIV

PP3V3_S0

ENET_MSNS_EN

PP3V3_S4

ENET_MEDIA_SENSE

MIN_LINE_WIDTH=0.25MM
MIN_NECK_WIDTH=0.2MM
VOLTAGE=1.2V

ENET_SR_VFB

ENET_SR_LX
MIN_LINE_WIDTH=0.4MM
MIN_NECK_WIDTH=0.2MM
VOLTAGE=1.2V
SWITCH_NODE=TRUE
DIDT=TRUE

PP3V3_ENET

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.25MM
MAKE_BASE=TRUE

VOLTAGE=1.2V

PP1V2_ENET

PCIE_WAKE_L

PP3V3_ENET

ENET_WAKE_L
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REFCLKP
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NAND_TREE

MODE_A

JASI_EN
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FW_RESET*

CLKREQN

CE

AVREG

TPA0P
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DS1

TDI

ATBUSB

TRST*

PCIE_TXD0P

REFCLKN

TCK

TMS

VAUX_DETECT

OCR_CTL_V10

VP25

ATBUSN

ATBUSH

DS2

TEST CONTROLLER

1394 PHY

SCIF

CHIP RESET

PCI EXPRESS PHY

POWER MANAGEMENT
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DESCRIPTION REFERENCE DES BOM OPTIONQTYPART NUMBER CRITICAL

114 mA FireWire PHY

25 mA PCIe SerDes

NT-21 (IPU)

(IPU)

Unused FireWire Ports

17 mA PCIe SerDes

Disabled per LSI instructions

(All unused port signals TP/NC)

- TP (or NC) PME#

- Gate CLKREQ# based on PHY power

      isolated for systems that use

NOTE: FW_PME_L and FW_CLKREQ_L are

- Alias both signals to drop = prefix

WITH PLUG DETECT:

WITHOUT PLUG DETECT:

      1394B physical plug detect.

135 mA

7 mA I/O

138 mA

(IPD) NT-4

FIXME!!! - TYPO IN SYMBOL REGCTL

NOTE: NT-xx notes show

      NAND tree order.

0 mA VReg PWR

NT-20 (IPU)

NT-18 (IPU)

(OD)

NT-19 (IPU)

(IPD) NT-3

(IPD) NT-2

NT-7

(OD)

NT-17

NT-5

NT-16 (IPD)

NT-14 (IPD)

NT-15 (IPD)

NT-13

NT-12 (IPD)

NT-OUT

(IPU) NT-8

(IPD) NT-1

(IPU)

(IPD) NT-11

(IPD)

(IPD)

NT-9

(IPD)

(Reserved)

110 mA Digital Core

NT-10 (IPD)

NT-6

0402-LF

2 1

120-OHM-0.3A-EMI
L4130

L4135
120-OHM-0.3A-EMI

0402-LF

2 1

C41241

2 10V

402-1

1UF
10%

X5R X5R

1.0UF
20%

0201-MUR

1

2

C4123

6.3V

10%
1UF

402-1
X5R
10V2

1 C4132

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4122

X5R

1.0UF
20%

C4121
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1

2 6.3V

X5R

1.0UF
20%
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1

2 6.3V

C4131 C4130

X5R

1.0UF
20%

0201-MUR
2 6.3V

1

X5R
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C4120
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1

2 6.3V
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C4136

10V

1UF
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402-1

1

2
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1.0UF
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C4140
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1

2 6.3V
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1.0UF
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C4141
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1

2 6.3V
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40 
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1
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1
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210V
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402-1
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X5R
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1
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CRITICAL
U4100

1/16W
1%

MF-LF
2

1

200K
R4160

402

1/16W
1%

MF-LF
2

1

191
R4170

402

1/16W
1%

MF-LF
2

1

2.94K
R4161

402

1/16W
1%

MF-LF

2 1
412

R4150

402

CERM-X5R 2

1

0.33UF
C4162

6.3V

402

10% 1/16W
5%

MF-LF
2

1

470K
R4162

402

50V
5%

2 1
22PF
C4150

CERM
402

SM-3.2X2.5MM

3
1

4
224.576MHZ

CRITICAL
Y4150

50V
5%

2 1
22PF
C4151

CERM
402

17 87 

17 87 

17 87 

17 87 

201 X5R

12

0.1UF
C4170

PLACEMENT_NOTE=Place C4170 close to U1400

6.3V 10%

201 X5R

12

0.1UF
C4171

PLACEMENT_NOTE=Place C4171 close to U1400

6.3V 10%

201 X5R

12

0.1UF
C4175

PLACEMENT_NOTE=Place C4175 close to U4100

6.3V 10%

201 X5R

12

0.1UF
C4176

PLACEMENT_NOTE=Place C4176 close to U4100

6.3V 10%

1/20W
5%

201
MF

1

2

10K

NOSTUFF

R4165

1/20W
5%

201
MF

1

2

10K
R4166

1/20W
5%

201
MF

1

2

10K
R4164

C4107 1

210V
X5R

402-1

1UF
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X5R

1.0UF
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C4127

0201-MUR

1
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X5R
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C4126
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1
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X5R

1.0UF
20%

C4125

0201-MUR

1

2 6.3V

C4133

X5R

1.0UF
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0201-MUR

1

2 6.3V

C4137

X5R

1.0UF
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0201-MUR

1

2 6.3V

X5R

1.0UF
20%

C4142

0201-MUR

1

2 6.3V

X5R

1.0UF
20%

C4112

0201-MUR

1

26.3V

C4115

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4109

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4108

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4118

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4117

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4116

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

201
X5R2

1

0.1UF
C4181

6.3V
10%20%

X5R-CERM12

1

4.7UF

CRITICAL
C4180

6.3V

402

201
X5R

1

2

0.1UF
C4186

6.3V
10%20%

X5R-CERM12

1

4.7UF

CRITICAL
C4185

6.3V

402

C4187

X5R

0.1UF

201

1

2 6.3V
10%

X5R
201

1

2 6.3V
10%
0.1UF
C4182

40 
50V
X7R2

1

0.01UF
C4160

402

10%

C4114

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4113

X5R

1.0UF
20%

0201-MUR

1

2 6.3V

C4192

X5R

0.1UF

201

1

2 6.3V
10%

C4191
0.1UF

1

2 X5R
201

6.3V
10%20%

X5R-CERM12

1

4.7UF

CRITICAL
C4190

6.3V

402

IC,FW643E,1394B,PHY/OHCI/PCIE U4100338S1078 CRITICAL1

SYNC_DATE=05/16/2011

FIREWIRE LLC/PHY (FW643E)

SYNC_MASTER=J40I

TP_FW643_TDO

FW643_TPCPS

FW643_PU_RST_L

FWPHY_DS0
FWPHY_DS1

TP_FW643_NAND_TREE

FW_CLK24P576M_XI

TP_FW643_MODE_A
TP_FW643_CE

NC_FW643_FW620_L

FW643_R0

NC_FW643_VBUF

FW_CLK24P576M_XO_R

FW643_WAKE_L

FW_P1_TPBIAS

NC_FW643_SM
TP_FW643_SE

TP_FW643_SCIFDAIN
TP_FW643_SCIFCLK

FW643_REXT

FW_PCIE_RESET_L
TP_FW643_JASI_EN

NC_FW643_AVREG

NC_FW643_OCR10_CTL

FW_CLK24P576M_XO

FW_PORT1_TPB_P
FW_PORT1_TPB_N

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

VOLTAGE=3.3V

PP3V3_FW_FWPHY_VP25

TP_FW643_SDA
FW643_SCL

TP_FW643_VAUX_ENABLE

TP_FW643_SCIFMC
TP_FW643_SCIFDOUT

TP_FW643_TMS

PCIE_CLK100M_FW_N

FW643_REGCTL

FW643_TRST_L

FW643_VAUX_DETECT

PP3V3_FW_FWPHY

FW_CLKREQ_PHY_L

PCIE_FW_R2D_N
PCIE_FW_R2D_P

PCIE_FW_D2R_C_N
PCIE_FW_D2R_C_P

PCIE_FW_R2D_C_N

PCIE_FW_R2D_C_P

PCIE_FW_D2R_N

PCIE_FW_D2R_P

FW_PORT1_TPA_P
FW_PORT1_TPA_N

PPVP_FW_CPS

FWPHY_DS2

MIN_LINE_WIDTH=0.4 MM

VOLTAGE=1.0V
MIN_NECK_WIDTH=0.2 MM

PP1V0_FW_FWPHY_AVDD

TP_FW643_TCK
TP_FW643_TDI

PP1V0_FW_FWPHY

PCIE_CLK100M_FW_P

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.4 MM

VOLTAGE=3.3V

PP3V3_FW_FWPHY_VDDA

PP3V3_FW_FWPHY
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Supervisor & CLKREQ# Isolation

DLY = 60 ms +/- 20%

EDP = 0.14A (85C)

FireWire Port 5K Pull-Down Detect

Configures PHY for:

1.0V FW Switch

Part

R(on)

Type

to reduce voltage.

3.3V FW Switch

Load Switch

TPS22924C

18 mOhm Typ

50 mOhm Max

U4201 & U4202

Max Output: 2A

1.05V is used with a series R

To avoid an extra power supply,

LSI FireWire PHY requires 1.0V.

Host can detect as load on TPBIAS signal.

2) FW643 WAKE# (PME#) when PHY is powered.

1) 5K Pull-down Detect when FW_PWR_EN is low.

Dual-purpose output:
FireWire PHY WAKE# Support

When PHY is powered, FW_5KPD_DET_L acts as legacy PME# signal.

All FireWire devices require 5K pull-down on TPB pair.

From Port

FW643 has internal leakage path from TPCPS pin to VDD33.

FW643 TPCPS Leakage Protection

FET blocks current to TPCPS until VDD33 is powered.

To FW643

Pull-up provided on another page.

Pull-up provided by another page.

- Port "1" Bilingual (1394B)

FireWire PHY Config Straps

Current source only active when FW_PWR_EN is low.

39 
27 

17 

20 40 

2

1C4201

10V

402-1

1UF

X5R

10%

2

1R4202

1/16W
1%

MF

0.549

402

B1

A1

B2

A2

C2

C
1

U4202
CSP

TPS22924

CRITICAL

2

1C4202

10V

402-1

1UF

X5R

10%

39 

20 

4

3

5 Q4276
SOT-563
DMB53D0UV

CRITICAL

2

1C4276
NO STUFF

16V
X7R-CERM

402

0.1UF
10%

4

3

5 Q4275
SOT-563

CRITICAL

DMB53D0UV

2

1R4271

MF-LF

56K
5%

1/16W

4022

1R4270
5%
330K
1/16W
MF-LF
402

2

1C4270

16V
X7R-CERM

402

0.1UF
10%

2

1R4273

1/16W
5%

MF-LF

12K

402

2

1R4200
100K
5%

MF
1/20W

201

1

6

2
Q4270
SOT563

CRITICAL

BC847CDXV6TXG

2

1R4276

MF-LF
1/16W
5%
100K

4022

1R4277
5%

MF-LF

10K
1/16W

402

1

2

6

Q4276
SOT-563
DMB53D0UV

CRITICAL

2

1R4272
5%

MF-LF
1/16W

1K

PLACE_NEAR=C4360.1:2 mm

402

4

3

5
Q4270
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0.33      0

7 WATTS MAX PER PORT
12 VOLTS

2A, 40V

WHEN FET IS OFF.

XW4301, XW4302 AT
R4300 TO FORM KELVIN
SENSE POINTS.
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SATA OOB Comparator
OOBD2R was OOB_TEMP, from SSD, to SMC
OOBR2D was TEMP_CTL, from SMC, to SSD
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pins designed as outputs can be left floating,

(OD)

SMS Interrupt can be active high or low, rename net accordingly.
If SMS interrupt is not used, pull up to SMC rail.

Unused pins have "SMC_Pxx" names.  Unused
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FOR C0-, C1-, C2-
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SMC
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CPU_PECI
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SMBUS_SMC_0_S0_SDA
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SMC Reset "Button", Supervisor & AVREF Supply

SMC12 SPI Support
Series resistors are no stuffed until the

S4 HPD SMC WAKE SOURCES

Desktops: 5V

MR1* and MR2* must both be low to cause manual reset.

NOTE: Internal pull-ups are to VIN, not V+.

S4 HPD SMC Wake Source

BATLOW# Isolation

PM_BATLOW_L in PCH.
Internal 20K pull-up on

Used on mobiles to support SMC reset via keyboard.

Mobiles: 3.42V

(IPU)

(IPU)

FROM SMC

SMC Crystal Circuit

TO/FROM CPU

TO SMC

SMC12 PECI Support

topology of 2 SPI Masters are verified.
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SMC Support

SYNC_MASTER=J40I

SMC_SSD1_OOBR2D_L

SMC_LID

PU_SMC_BIL_BUTTON_L
SMC_TCK

CPU_PECI_RSMC_PECI_L_R CPU_PECI

SMC_XTAL_R

SMC_EXTAL

SMC_XTAL

SMC_XR

SMC_PECI_L

PP1V05_S0_VCCIO

PM_THRMTRIP_3V3

SMC_BATLOW_L PM_BATLOW_L

PP3V3_G3H

PU_SMS_INT_L

SPI_MLB_MISO

PM_THRMTRIP_LPM_THRMTRIP_B_L

PM_THRMTRIP_3V3

SMC_RESET_L

SPI_SMC_CS_L

SMC_TX_L

MIN_NECK_WIDTH=0.1MM
MIN_LINE_WIDTH=0.4MM

VOLTAGE=0V

GND_SMC_AVSS

MIN_NECK_WIDTH=0.1MM
VOLTAGE=3.3V

PP3V3_S5_AVREF_SMC
MIN_LINE_WIDTH=0.4MM

SMC_SSD2_OOBR2D_L
G3_POWERON_L

SMC_RX_L

SMC_TMS

SMC_TDI

SMC_BC_ACOK

MEM_EVENT_L

PP5V_G3H

NC_SMC_TPAD_RST_L
NC_SMC_ONOFF_L

SMC_MANUAL_RST_L

PP3V3_WLAN

WIFI_EVENT_L

SMC_ADAPTER_EN

SMC_THRMTRIP

SMC_S4_WAKESRC_EN

SPI_MLB_MOSI

SPI_MLB_CS_L

SMC_S5_PWRGD_VIN

SMC_DEBUGPRT_RX_L
SMC_DEBUGPRT_TX_L

SPI_SMC_CLK
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SMC_ROMBOOT

PM_THRMTRIP_L_R

SMC_THRMTRIP

PP3V3_G3H

PM_CLK32K_SUSCLK_R

CPU_PROCHOT_L

SMC_PROCHOT

SMC_PME_S4_DARK_LTBT_WAKE_L

HDMI_HPD

SMC_DP_HPD_L

PP3V3_G3H

MAKE_BASE=TRUE
SMC_PME_S4_WAKE_L

MAKE_BASE=TRUE
SMC_PME_S4_DARK_L

SMC_VCCIO_CPU_DIV2

PP1V05_S0_VCCIO

SPI_MLB_CLK

SMC_CLK32K

SMC_TDO

PP3V3_G3H
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LPC+SPI Connector

MATT CARD

SPI Bus Series Termination
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SPI_MOSI_R

SPI_CS0_R_L

SMC_TX_L

NC_SMC_TRST_L

LPCPLUS_RESET_L

LPC_FRAME_L

SPI_ALT_MOSI

LPC_AD<1>
LPC_AD<0>

SMC_TDO

SMC_TMS
PM_CLKRUN_L

SPI_ALT_MISO

NC_SMC_MD1

SPI_MLB_MISO

LPCPLUS_GPIO
SMC_RX_L
SMC_ROMBOOT
SMC_RESET_L
SMC_TCK
SMC_TDI

LPC_SERIRQ
SPI_ALT_CS_L
SPI_ALT_CLK
SPIROM_USE_MLB

LPC_AD<3>
LPC_AD<2>
LPC_CLK33M_LPCPLUS

SPI_MLB_CS_L

SPI_ALT_MISONO_TEST=TRUE
SPI_ALT_MOSINO_TEST=TRUE

SPI_ALT_CS_LNO_TEST=TRUE

PP3V3_G3H
PP5V_S0

LPC_PWRDWN_L

SPI_ALT_CLKNO_TEST=TRUE

SPI_CLK_R

SPI_MOSI

SPI_CLK
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(MASTER)

J2500

XDP CONNECTORS

J2500

(MASTER)

XDP CONNECTORS

U1800

(MASTER)

PANTHER-POINT

TBT ROUTER

(WRITE: 0X?? READ: 0X??)

U9000

U1800

PCH "SMLINK 0" CONNECTIONS

GPU TEMP (INT) (J50G ONLY)

(WRITE: 0X78 READ: 0X79)

EMC1414-A:U5535

TBT/GPU TEMP

(WRITE: 0X82 READ: 0X83)

KEPLER: U8000

SMC "0" SMBUS CONNECTIONS

SMC

U4900

(MASTER)

(MASTER)

SMC

U4900

SMC "2" SMBUS CONNECTIONS
NOTE: SMC RMT BUS REMAINS POWERED AND MAY BE ACTIVE IN S3 STATE

PULL-UPS ON ENET PAGE

PCH SMBUS "0" CONNECTIONS

BALANCED STAR TOPOLOGY

TO 3.3V ENET RAIL.

PANTHER-POINT

PANTHER-POINT

U3301

(WRITE: 0X30 READ: 0X31)

SMC "3" SMBUS CONNECTIONS

SMC

(MASTER)

U4900

ENET ASF (MINI-LOM)

U3900

(MASTER)

SMC "4" SMBUS CONNECTIONS

SMC

(WRITE: 0X?? READ: 0X??)

(MASTER)

SMC

U4900

SMC "5" SMBUS CONNECTIONS

SMC "1" SMBUS CONNECTIONS

(WRITE: 0XA0 READ: 0XA1)

VREF DACS

(WRITE: 0X98 READ: 0X99)

(WRITE: 0XA4 READ: 0XA5)

MARGIN CONTROL

MIKEY

(WRITE: 0X72 READ: 0X73)

PCH "SMLINK 1" CONNECTIONS

(WRITE: 0X90 READ: 0X91)

SMLINK 1 IS SLAVE PORT TO

ACCESS PCH & CPU VIA PECI.

SYSTEM TEMP SENSORS

EMC1428: U5500

(WRITE: 0X92 READ: 0X93)
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SO-DIMM "B"

U3300

SMC
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MAKE_BASE=TRUE
SMB_PCH_MKY_SDA

MAKE_BASE=TRUE
SMB_PCH_MKY_SCL

SMB_PCH_MKY_SDA

SMB_PCH_VRF_SDA

SMB_PCH_DIMM_SDA

SMB_PCH_DIMM_SDA

SMB_PCH_DIMM_SCL

SMBUS_PCH_CLK
MAKE_BASE=TRUE

SMB_PCH_DIMM_SCL
MAKE_BASE=TRUE

SMB_PCH_DIMM_SDA
MAKE_BASE=TRUE

SMB_PCH_DIMM_SCL

PP3V3_S0

MAKE_BASE=TRUE
SML_PCH_1_DATA

SML_PCH_1_CLK
MAKE_BASE=TRUE

MAKE_BASE=TRUE
SMBUS_SMC_1_S0_SDA

MAKE_BASE=TRUE
SMBUS_SMC_1_S0_SCL

MAKE_BASE=TRUE
SMB_SMC_1_STR_SDA

MAKE_BASE=TRUE
SMB_SMC_1_STR_SCL

PP3V3_S0

SMB_SMC_B_TSN_SDA
MAKE_BASE=TRUE

SMB_SMC_B_TSN_SCL
MAKE_BASE=TRUE

SMB_SMC_B_TSN_SDA

SMB_SMC_B_TSN_SCL

MAKE_BASE=TRUE
SMBUS_SMC_5_G3_SCL

MAKE_BASE=TRUE
SMBUS_SMC_5_G3_SDA

PP3V3_G3H

ENET_ASF_SMB_DATA
MAKE_BASE=TRUE
ENET_ASF_SMB_DATA

ENET_ASF_SMB_CLK
MAKE_BASE=TRUE
ENET_ASF_SMB_CLK

SMBUS_SMC_3_SCL
MAKE_BASE=TRUE

MAKE_BASE=TRUE
SMBUS_SMC_3_SDA

PP3V3_S4

SMB_PCH_VRF_SCL

MAKE_BASE=TRUE
SMB_PCH_VRF_SDA

SMBUS_PCH_DATA
MAKE_BASE=TRUE

PP3V3_S0

SMBUS_SMC_2_S3_SDA
MAKE_BASE=TRUE

SMBUS_SMC_2_S3_SCL
MAKE_BASE=TRUE

PP3V3_S4

MAKE_BASE=TRUE
SMBUS_SMC_0_S0_SDA

MAKE_BASE=TRUE
SMBUS_SMC_0_S0_SCL

PP3V3_S0

SMBUS_SMC_0_S0_SDA

SMBUS_SMC_0_S0_SCL

SMBUS_SMC_0_S0_SCL

SMBUS_SMC_0_S0_SDA

MAKE_BASE=TRUE
SML_PCH_0_DATA

PP3V3_S0

I2C_TBTRTR_SCL

I2C_TBTRTR_SDAI2C_TBTRTR_SDA
MAKE_BASE=TRUE

I2C_TBTRTR_SCL
MAKE_BASE=TRUE

SML_PCH_0_CLK
MAKE_BASE=TRUE

SMB_PCH_MKY_SCL

SMB_PCH_VRF_SDA

SMB_PCH_VRF_SCL
MAKE_BASE=TRUE

SMB_PCH_VRF_SCL

SMB_CPU_XDP_SCL

SMB_CPU_XDP_SDA

SMB_PCH_XDP_SCL
MAKE_BASE=TRUE
SMB_PCH_XDP_SDA
MAKE_BASE=TRUE

SMB_PCH_STR_SCL

SMB_PCH_STR_SDA
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PCH 1.05V CURRENT SENSE FILTER

CPU SA CURRENT SENSE / FILTER

CPU 1.05V VCCIO Current Sense / Filter

CPU/DDR 1.5V CURRENT SENSE / FILTER

Max VOut: 3.3V at 16.5A
Scale: 5A / V

Gain: 200x(200V/V)

Gain: 200x

Max VOut: 3.3V at 16.5A
Scale: 5A / V

Scale: 5A / V
Max VOut: 3.3V at 16.5A

Gain: 200x

(200V/V)

SENSE R IS 1MOHM ON VR PAGE
EDP: 17.5A   TDP :13.1A

Sense R is R7640, 1mOhm
EDP: 17.5A   TDP :13.1A

EDP: 17.5A   TDP :13.1A
SENSE R IS 1MOHM ON VR PAGE

Place RC close to SMC

Place RC close to SMC

GFX/IG Vcore Voltage Sense / Filter

CPU Vcore Voltage Sense / Filter

CPU VCORE IMON CURRENT SENSE / FILTER

CPU VDDQ CURRENT SENSE FILTER

GAIN:133.33

SCALE: 30.00A / V
MAX VOUT: 3.3V AT 99.00A

SCALE: 20.00A / V
MAX VOUT: 3.3V AT 66.00A

GFX/IG VCORE IMON CURRENT SENSE / FILTER

GAIN:133.33

CPU SA VOLTAGE SENSE / FILTER

(200V/V)

MF

1%

201

21

1/20W
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DCIN current Sense Filter

DC-In Voltage Sense Enable & Filter

TURN ON DIVIDER ONLY IN S0.

J40I, J40S, AND J40

0.010 OHM SENSE RESISTER.

MAX VOUT: 3.3V AT 3.3A

SCALE: 1A / V

Place RC close to SMC

GAIN: 100X

AIRPORT CURRENT SENSE

Place RC close to SMC

MAX VOUT: 3.3V AT 16.5A

SCALE: 5A / V

GAIN: 100X

PSU CURRENT SENSE

CPU / DDR HIGH SIDE CURRENT SENSE / FILTER

Max VOut: 3.3V at 19.77V Input

RTHEVENIN = 4573 Ohms

ENABLES DC-IN VSENSE 

DIVIDER IN S0.

Place RC close to SMC

Max VOut: 3.3V at 13.2A

Scale: 4A / V

Gain: 50x
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TBT PROXIMITY THERMAL SENSORS

PLACE Q5590 PER PD

PLACE Q5560 NEAR PCH (U1800)

ONLY ONE CAP PER BACK-TO-BACK DIODE PAIR NEEDED.

PLACE Q5580 UNDER SODIMMS.
connector on edge of MLB

PLACE Q5570 NEAR AIRPORT CARD
connector on edge of MLB

PLACE C5580 NEAR U5500

Place C5570 near U5500

CPU BODY

PLACE Q5520 UNDER BODY OF CPU.

EMC1428-7: 6.8K PULL UP: I2C ADDRESS: WRITE: 0x92, READ: 0x93

Place C5570 near U5500

Place C5570 near U5500

Set trip point to 125 C.

Place C5540 near U5535

EMC1414-A-AIZL: 33K PULL UP: I2C ADDRESS: WRITE: 0x78, READ: 0x79

PLACE NEXT TO OR UNDER U9000.
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TABLE_5_ITEM

CRITICAL BOM OPTION
TABLE_5_HEAD

PART# DESCRIPTIONQTY REFERENCE DESIGNATOR(S)

NET RIN = 18K OHMS

CODEC Nom SE RIN = 20K OHMS
FC = 5 HZ Max
VIN = 2VRMS, CODEC VIN = 1.14 VRMS

54 

2

1R5701

1/16W
1%

402
MF-LF

21.5K

58 

54 

54 

54 58 59 

21

R5706

1/16W
1%

402
MF-LF

7.87K

58 

2 1

C5703

10V
20%

CASE-M
POLY-TANT

3.3UF

CRITICAL
OMIT_TABLE

2 1

C5702

10V
20%

CASE-M
POLY-TANT

3.3UF

CRITICAL
OMIT_TABLE

OMIT_TABLE
CRITICAL

3.3UF

POLY-TANT
CASE-M

20%
10V

C5700
12

58 

2

1R5705

1/16W
1%

402
MF-LF

21.5K

2

1 C5713

10V
10%

201
X5R

0.01UF

NOSTUFF

2

1R5703

1/20W
1%

201
MF

10

21

R5700

1/16W
1%

402
MF-LF

7.87K

3128S0309 C5700,C5702,C5703CAP,TANT,POLY,4.7UF,20%,10V,SMD CRITICAL ?

SYNC_DATE=05/16/2011

AUDIO:LINE-IN
SYNC_MASTER=J40I

GND_AUDIO_CODEC

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM
AUD_LI_GND

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM
AUD_LI_P_L

MIN_LINE_WIDTH=.3MM
MIN_NECK_WIDTH=.2MM

AUD_LI_LF

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM

AUD_LI_N_LR

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM
AUD_LI_P_R

AUD_LI_RF

MIN_NECK_WIDTH=.2MM
MIN_LINE_WIDTH=.3MM

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM
AUD_LI_INL

MIN_NECK_WIDTH=0.2MM
MIN_LINE_WIDTH=0.3MM

AUD_LI_INR
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ZOBEL NETWORK FOR STABILITY WITH INDCUTIVE LOADS

CODEC FILTER STOPBAND:26.256KHZ, ATTENUATION FROM STOPBAND TO 100KHZ IS 102DB

PLACE C5801 NEAR U5800 PIN 9 AND 13

DAC FILTER: @ 168KHZ

HEADPHONE AMPLIFIER (MAX98700)

APN:353S3244

54 

21

C5812

6.3V
20%

CASE-P
TANT

22UF

CRITICAL

21

C5813

6.3V
20%

CASE-P
TANT

22UF

CRITICAL

21

C5814

6.3V
20%

CASE-P
TANT

22UF

CRITICAL

21

C5815

6.3V
20%

CASE-P
TANT

22UF

CRITICAL

2

1 C5800

10V
20%

0508
X5R

10UF

CRITICAL

2

1R5820

1/20W
1%

201
MF

2K

2

1R5821

1/20W
1%

201
MF

2K1
7

91
3

16

6 5

1

3

10

12

7

8

15

14

2

4

11U5800
TQFN

MAX98700ETE

CRITICAL

2

1C5850

16V
10%

402
X7R-CERM

0.1UF

CRITICAL

2

1R5850

1/16W
5%

402
MF-LF

39

2

1R5851

1/16W
5%

402
MF-LF

39

2

1C5851

16V
10%

402
X7R-CERM

0.1UF

CRITICAL

54 56 60 

2

1 C5804

10V
10%

402-1
X5R

1UF

CRITICAL

2

1C5805

10V
10%

402-1
X5R

1UF

CRITICAL

58 

58 

60 

2

1R5800

1/20W
5%

201
MF

100K

2

1 C5801

10V
20%

402
X5R-CERM

2.2UF

21

L5801

0402

FERR-1000-OHM

2

1C5806

10V
10%

402-1
X5R

1UF

CRITICAL

54 

54 

54 

54 

SYNC_MASTER=J40I

AUDIO:HEADPHONE AMP
SYNC_DATE=05/26/2011

AUD_HPAMP_MUTE_L

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MM
HPAMP_CP

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MMHPAMP_PVSS

AUD_HPAMP_INL_N
AUD_HPAMP_INL_P

AUD_HPAMP_INR_N
AUD_HPAMP_INR_P

PP5V_AUDIO_HPAMP

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MM
HPAMP_CN

AUD_LO2_P_L

AUD_LO2_N_L

AUD_LO2_N_R

AUD_LO2_P_R

AUD_GPIO_1

GND_AUDIO_HPAMP

HPAMP_BIAS

NO_TEST=TRUE
MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.60 MM
VOLTAGE=0V
AUD_HPAMP_RETURN

AUD_HP_ZOBEL_L

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MM

AUD_HPAMP_OUTL

GND_AUDIO_HPAMP

MIN_NECK_WIDTH=0.20MM
MIN_LINE_WIDTH=0.40MM

AUD_HPAMP_OUTR

AUD_HP_ZOBEL_R
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FC = 470 HZ. RIN AT 3DB IS 28K.

PLACE L5900, L5901 AT EDGE OF AUDIO MOTE.

ROUTE AS DIFFERENTIAL PAIRS.

GAIN = 3 DB NOM TO ALLOW A LITTLE MORE THAN 1% THD POWER = 2.1W AT 4OHMS.

SETTING GAIN AT 3DB

PART IS ENABLED IF AUD_GPIO3 IS HIGH

APN 353S2888
MONO SPEAKER AMPLIFIER

INTERNAL SWITCHING FREQUENCY: 300KHZ.

54 

54 92 

54 92 
58 93 

58 93 

C5902
0.1UF

2

1

X7R-CERM
402

10%
16V

C5901
CRITICAL

47UF
2

1

TANT
1206-LLP

20%
10V

C5904
CRITICAL

1UF

2

1

X5R
402-1

10%
10V

L5901
FERR-1000-OHM

21

0402

L5900
FERR-1000-OHM

21

0402

L5902
FERR-1000-OHM

21

0402

CKPLUS_WAIVE

CKPLUS_WAIVE

U5900

CRITICAL

MAX98300

C2

A
1

A
2

B1

C1

B2

A3

B3

C3

WLP

R5903
100K

2

1

MF-LF
402

5%
1/16W

C5951
0.012UF

21

X7R
402

10%
25V

C5950
0.012UF

21

X7R
402

10%
25V

R5902
100K

2

1

MF-LF
402

5%
1/16W

SYNC_DATE=05/16/2011

AUDIO:SPEAKER AMP
SYNC_MASTER=J40I

SPKRAMP_M_N_OUT
MIN_LINE_WIDTH=0.50MM
MIN_NECK_WIDTH=0.20MM

GND
VOLTAGE=0V

PP5V_S0_AUDIO_AMP

SPKRAMP_M_P_OUT
MIN_LINE_WIDTH=0.50MM
MIN_NECK_WIDTH=0.20MM

U5900_GAIN

AUD_SPKRAMP_IN_P

AUD_SPKRAMP_IN_L_N

AUD_LO3_L_P AUD_SPKRAMP_IN_L_P

AUD_GPIO_3

AUD_LO3_L_N

AUD_SPKRAMP_SD_H

AUD_SPKRAMP_IN_N
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OUT

BI

BI

OUT

OUT
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IN

OPERATING VOLTAGE 3.3

LED

RIGHT

VIN

HP_DETECT

AUDIO TX
GND

GND

PINS
SHIELD

SENSOR

VOUT

SHELL

POF

VDD

GRD

GND

TIP_DETECT
AUDIO RX

TYPE_DETECT

LEFT

GND

OPERATING VOLTAGE 3.3

LEFT

POF

IPHS_DETECT

GND

RIGHT

TYPE_DETECT
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TABLE_5_ITEM

REFERENCE DESIGNATOR(S) BOM OPTION
TABLE_5_HEAD

QTY DESCRIPTIONPART#
TABLE_5_ITEM

REFERENCE DESIGNATOR(S) BOM OPTION
TABLE_5_HEAD

QTY DESCRIPTIONPART#

** ONLY USE FERRITES WITH LOWER HARMONIC DISTORTION.

AUDIO JACK 2 LINE IN CONNECTOR, SPDIF RX

PLACE ONE DIODE AT EACH CONNECTOR GND PIN, WITH CAP ADJACENT.

APN 514-0761

AUDIO JACK 1 LO/HP CONNECTOR, SPDIF TX

RESISTER ON FERRITE PADS!!

RESISTER ON FERRITE PADS!!

PLACE XW AT JACK PIN.

PLACE XW AT JACK PIN.

APN 518S0519
SPEAKER CONNECTOR

DO NOT PLACE UNDER SD CARD CONNECTOR.

RESISTER ON FERRITE PADS!!

ROUTE FROM CONNECTOR PIN TO DIODE AND CAP, THEN TO FERRITE.

**

**

GROUND STUFF OPTIONS
PLACE CLOSE TO CONNECTORS

OPPOSITE FROM THE OTHERS.
YES, THE POLARITY IS

TYPEDET NEEDS > 5V BREAKDOWN VOLTAGE.

6.8V-100PF

1

2

402

DZ6004

DZ6005
SOD882

1

2

ESDALC5-1BM2

DZ6006
ESDALC5-1BM2

1

SOD882

2

54 

21

0402

FERR-1000-OHM
L6002

21

L6001

0402

FERR-1000-OHM

21

L6000

0402

FERR-1000-OHM

59 

60 

60 

56 
2

0402

1

L6006
FERR-120-OHM-2.0A

CRITICAL

56 

L6007
FERR-120-OHM-2.0A

CRITICAL

21

0402

59 
21

L6005

0402

FERR-1000-OHM

21

L6004

0402

FERR-120-OHM-2.0A
OMIT_TABLE

60 

59 

FERR-1000-OHM
L6003

21

0402

2

1 C6050

10V
10%

402-1
X5R

1UF

CRITICAL

2

1

DZ6051
SOD882

ESDALC5-1BM2

1

2
DZ6050
402
6.8V-100PF

DZ6053
6.8V-100PF
402

2

1

2
DZ6052

402

1

6.8V-100PF

ESDALC5-1BM2

2

1

DZ6054
SOD882

402
MF-LF

22
21

R6060

1/16W
5%

21

0402

FERR-1000-OHM
L6052

54 

55 

2

1 C6000

10V
10%

402-1
X5R

1UF

CRITICAL

FERR-1000-OHM
21

0402

L6054

55 

59 
21

L6053

0402

FERR-1000-OHM

55 

CRITICAL

0402

L6051

1 2

200-OHM-EMI

0603

12

L6092
FERR-70-OHM-4A

OMIT_TABLE

1
NOSTUFF

0.01UF

2

C6051

50V
10%

402
X7R

C6054
NOSTUFF

X7R2

1

50V
10%

402

0.01UF

DZ6055
2

1

SOD882
ESDALC5-1BM2

60 
21

L6008

0402

FERR-120-OHM-2.0A
OMIT_TABLE

21

XW6000
SM

21

XW6001
SM

2 1

R6091

1/16W
5%

402
MF-LF

0

NOSTUFF

R6090
NOSTUFF

2 1

1/16W
5%

402
MF-LF

0

2

1

4

3

J6001
M-RT-SM

78171-0002

57 93 

57 93 

F-RT-TH

22

F

A

D

B

13

4

15

11

2

5

10

1

9

25

24

23

7

E

14

12

C

8

6

3

J6000
AUDIO-TX-RX-SPDIF-BLK-J40

CRITICAL

DZ6000

1

2

402
6.8V-100PF

DZ6001

1

2

402
6.8V-100PF

DZ6002
ESDALC5-1BM2

1

2

SOD882

DZ6003
2

1

6.8V-100PF
402

L60921113S0022 RES,ZERO OHM,0603

L6004,L60082116S0004 RES,ZERO OHM,0402

SYNC_DATE=05/16/2011

AUDIO:JACKS
SYNC_MASTER=J40I

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ1_TYPEDET

AUD_J1_TIPDET

AUD_J1_TYPEDET

AUD_HS_RET1

AUD_HS_MIC1_UNFILT AUD_HS_MIC1

AUD_HS_MIC2

AUD_HPAMP_OUTR

AUD_HPAMP_OUTL

AUD_LI_GND

AUD_LI_INR

AUD_SPDIF_IN

AUD_J2_TIPDET_R

AUD_J1_PERIPHDET

GND

SPKRAMP_M_P_OUT
SPKRAMP_M_N_OUT

AUD_HS_MIC2_UNFILT

AUD_HS_RET2

GND_AUDIO_CODEC

AUD_LI_INL

MIN_LINE_WIDTH=0.40MM
VOLTAGE=0V

GND_CHASSIS_AUDIO_JACK

MIN_NECK_WIDTH=0.20MM

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ2_TIP

PP3V3_S0

MIN_NECK_WIDTH=0.20 MM

AUD_CONNJ2_TIPDET
MIN_LINE_WIDTH=0.40 MM

AUD_J2_OPT_OUT

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ1_MIC_HI

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ2_RING

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ2_SLEEVE

MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ1_PERIPHDET
MIN_NECK_WIDTH=0.20 MM

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.60 MM
AUD_CONNJ1_SLEEVE

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM
AUD_CONNJ1_TIP

AUD_CONNJ1_RING
MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM

AUD_SPDIF_OUT

AUD_CONNJ1_TIPDET
MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.40 MM

GND_CHASSIS_AUDIO_JACK
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MIKEY RECEIVER CKT
WRITE: 0X72  READ: 0X73FUNCTION

HP/LINE OUT
SPEAKER 1

CODEC OUTPUT SIGNAL PATHS

CONVERTER PIN COMPLEX

0X0D(B)

APN 353S2256

0X0B (11)
0X10 (16)

0X03 (03)

GAIN/MUTE

EXT MIC IN

PORT C DETECT
APN:376S0975

PORT D DETECT

NC

WRITE: 0X72  READ: 0X73

PANTHER-POINT OUTPUT SIGNAL PATHS

PORT B DETECT

MIKEY0X0D (13,V22,B,LEFT)
0X07 (07)

SYSTEM INT AND GPIO LINES

PERIPHERAL DETECT       PIRQF*/GPIO3
MIKEY INTERRUPT         PIRQG*/GPIO5
MIKEY ENABLE            SATA4GP/GPIO16

0X06 (6)
0X05 (5)

CODEC INPUT SIGNAL PATHS

FUNCTION

NC

EXTRACTION NOTIFICATION CKT

VOLUME/MUTE
0X0A (10)

DET ASSIGNMENT

0X04 (4)
0X08 (08)
0X04 (04)

KEEP DET TRACE AS SHORT AS POSS

FUNCTION

PIN COMPLEX

PIN COMPLEX

FHP = 80 HZ
FLP = 8.82 KHZ

N/A

N/A

LINE IN
VREF

0X0C (12)

HDMI OUT

SPDIF OUT N/A

0X03 (3) GPIO_1

N/A

DET ASSIGNMENT

CONVERTER

0X06 (06)
N/A

N/A

N/A

GPIO_3 N/A
0X0A(D)

MIKEY

(SPDIF DELEGATE)

SPDIF IN

0X05 (05)

VOLUME/MUTE
N/A - N/A-

~SHDN CONTROL

FUNCTION

DET ASSIGNMENT

LOW = DIGITAL (PLASTIC)
HIGH = ANALOG (METAL)

0X0C(C)

CONVERTER ~SHDN CONTROL

0X0F (15)

NC

58 

2

1 C6160
0.1UF

X7R-CERM
402

10%
16V

12

6Q6103
SSM6N37FEAPE

SOT563
45

3Q6103
SSM6N37FEAPE

SOT563

2

1R6161
220K

MF
201

5%
1/20W

2

1R6162
100K

MF
201

5%
1/20W

21

R6163

1/20W
5%

201
MF

0
19 

2

1R6113
10K

MF-LF
402

1%
1/16W

2

1R6105
20K

MF
201

1%
1/20W

2

1R6100
270K

MF
201

5%
1/20W

21

3
Q6102

SSM3K15FV
SOD-VESM-HF

2

1 C6101
0.1UF

X7R-CERM

10%
16V

402

2

1R6164
220K

MF
201

5%
1/20W

B3

C3 C1

D3

A1

A3

C
2

B1

B2

D1

A
2

D
2

U6106

CRITICAL

CD3282A1
WCSP

2

1R6106
5.11K

MF
201

1%
1/20W

2

1R6114
NOSTUFF

0

MF
201

5%
1/20W

2

1R6186
10K

MF
201

5%
1/20W

60 

20%
6.3V2

1C6182
2.2UF

CRITICAL

TANT
402-1

21

R6102
47.5K

MF-LF
402

1%
1/16W

2

1C6102
0.01UF

CERM
402

10%
16V

58 

2

1R6103
220K

MF-LF
402

5%
1/16W

2

1R6104
220K

MF-LF
402

5%
1/16W

2

1R6101
220K

MF-LF

5%
1/16W

402

4

1

5

2

3

6

Q6104
SOT563

SSM6L36FE

21
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CHS    U6200    READ    0111    0111    0X77

I2C ADDRESSES: CHS uses SMBus 0 connections

FROM HEADSET

CHS    U6200    WRITE   0111    0110    0X76

HEADPHONE COMMON SIGNAL FEEDBACK ONLY.

THIS IS NOT THE HEADPHONE POWER RETURN.

TO MIKEY & FILTER

GND1, GND2 CONNECT TO GND WHEN VDD = 0.

YES, THIS PART HAS DEPLETION MODE FETS.

HEADPHONE POWER RETURN CURRENTS ARE CONNECTED TO GND_AUDIO_HPAMP HERE.

EXTERNAL (HEADSET) MIC INPUT CIRCUITRY APN:353S3522
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ROM will ignore SPI cycles.

NOTE: If HOLD* is asserted
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3.3V,5V S3 ENABLE

PM_SLP_S5_L:100K pull down on PCH page

P1V5S0_PGOOD from U7710

CPUVCORE ENABLE

Q4: 0.660V

Q3: 0.640V

Q2: 0.XXXV

S0 Rail PGOOD (BJT Version)

3.3V w/Divider: 2.345V

Worst-Case Thresholds:

353S2809

"ENET" = "S0" || ("S3-S5" && "WOL_EN")

SMC-->PM_DSW_PWRGD 

S5_PWRGD (old name RSMRST_PWRGD)-->SMC S0 ENABLE 

AC POWER (G3HOT)

STANDBY (S5)

Deep Sleep (S4)

     Run (S0)

   Sleep (S3)
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VFRQ High: Variable Frequency

(PM_SLP_S3_R_L)

3.3V,5V S4 ENABLE

VFRQ Low: Fix Frequency

"WLAN" = ("S4" && "AP_PWR_EN" )

NOTE: S4 TERM IS GUARANTEED BY S3 PULL-UP ON OPEN-DRAIN AP_PWR_EN SIGNAL.

WLAN Enable Generation

S5 Rail Enables & PGOOD
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402
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402
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1
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402
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1
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402
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0.47UF
C6881
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402
CERM-X5R2

1
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1/16W
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402
MF-LF

2

1

33.2K
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402
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2

1
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2

1
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73 

67 
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MF-LF
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72 

66 
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2

1
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402
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1K

R6853
1/16W
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2

1

15.0K
R6851
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MF-LF

2

1

7.15K
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DFN2015H4-8

3

2

8

46

1

7

5 ASMCC0179

CRITICAL

Q6850

1/16W
5%

402
MF-LF

21
1K

R6854

1/16W
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402
MF-LF
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1K

R6855

1/16W
5%

402
MF-LF

21
100

NO STUFF
R6868

27 69 
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4

5

3

2N7002DW-X-G
Q6825

1/16W
5%

402
MF-LF

21
100

R6878

1/16W
5%

402
MF-LF

2

1

10K
R6888

73 

6.3V
10%

402
CERM-X5R2

1

0.47UF
C6888

47 63 64 

16V
10%

402
X5R2

1

0.033UF

NO STUFF

C68421/16W
5%

402
MF-LF

21
100

R6840

47 

47 63 64 

43 44 

1/16W
5%

402
MF-LF

2

1

20K
R6881

1/16W
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402
MF-LF

21
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R6869
68 

SOD-VESM-HF
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3SSM3K15FV
Q6821
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1

2

6

2N7002DW-X-G
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63 
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402
MF-LF

2

1
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R6841
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0
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1
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6

4

74LVC1G32
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10V
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2 1
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SYNC_DATE=05/16/2011

AP_PWR_EN

PM_WLAN_EN_L

PVCCSA_EN

P3V3S4_EN

MAKE_BASE=TRUE
PM_SLP_S3_R_L

MAKE_BASE=TRUE
PM_SLP_S4_L PM_SLP_S4_L

PM_SLP_S5_L
MAKE_BASE=TRUE
PM_SLP_S5_L

P1V5S0_EN

P1V8S0_EN

PM_SLP_S3_L
PM_SLP_S3_R_L

PM_SLP_S3_R_L

PP3V3_ENETPP3V3_S5

P3V3ENET_SSPM_ENET_EN_L

WOL_EN

PM_SLP_S3_L

MAKE_BASE=TRUE
SMC_PM_G2_EN

MAKE_BASE=TRUE
P3V3S5_EN
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PP3V3_S5

S5_PWRGD
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PP1V5_VDDQ_CPU

PP3V3_S0

S0PGD_BJT_GND_R

VMON_3V3_DIV

VMON_Q3_BASE

PP1V05_S0_VCCIO

PP3V3_S0

DDRREG_PGOOD

P1V8S0_PGOOD

PM_PGOOD_PVCORE_CPU

PM_P5V_S4_PG

CPUVCCIOS0_PGOOD

PVCCSA_PGOOD

ALL_SYS_PWRGD

PM_EN_USB_PWR

ALL_SYS_PWRGD PM_EN_PVCORE_CPU

PP3V3_S5

MAKE_BASE=TRUE
PM_SLP_S4D_EN

PP3V3_G3H

SMC_S4_WAKESRC_EN

PM_SLP_S5_L

<BRANCH>

<SCH_NUM>

<E4LABEL>

68 OF 500

64 OF 94

6 26 37 38 6 17 18 19 20 21 23 24 27 28 
61 63 64 73 92 

6 17 18 19 20 21 23 24 27 28 
61 63 64 73 92 

64 72 

7 11 14 16 28 31 32 51 

6 7 13 17 18 19 20 21 23 24 
27 30 31 34 37 38 40 41 42 50 

51 52 53 54 58 59 60 62 63 

64 73 74 78 79 81 92 

7 10 11 13 14 15 24 40 48 51 
69 72 78 

6 7 13 17 18 19 20 21 23 24 
27 30 31 34 37 38 40 41 42 50 

51 52 53 54 58 59 60 62 63 

64 73 74 78 79 81 92 

24 27 47 64 

6 17 18 19 20 21 23 24 27 28 
61 63 64 73 92 

6 20 27 35 43 46 47 48 49 50 
63 67 78 80 93 



Apple Inc.

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.

124578

B

D

8 7 6 5 4 3

C

B

A

NOTICE OF PROPRIETARY PROPERTY:

PAGE

12

D

A

C

PAGE TITLE

SHEET

 IV ALL RIGHTS RESERVED

R

D
SIZEDRAWING NUMBER

REVISION

BRANCH

6 3

THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

ROOM FOR MORE?

SYNC_MASTER=J40I

POWER CONTROL CONT.

SYNC_DATE=05/16/2011

<BRANCH>

<SCH_NUM>

<E4LABEL>

69 OF 500

65 OF 94



OUT

IN

FB

EN

PVCCVCC

SREF

VO

OCSET

PGOOD

FSEL

RTN

PHASE

LGATE

UGATE

BOOT

PGNDGND

SET0

SET1

VID0

VID1
OUT

OUT

IN

IN

IN

Apple Inc.

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.

124578

B

D

8 7 6 5 4 3

C

B

A

NOTICE OF PROPRIETARY PROPERTY:

PAGE

12

D

A

C

PAGE TITLE

SHEET

 IV ALL RIGHTS RESERVED

R

D
SIZEDRAWING NUMBER

REVISION

BRANCH

6 3

THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

 1        0      0.8V

 1        1      0.675V

 0        1      0.725V

 0        0      0.9V

VID1    VID0    Voltage

INTEL TABLE:

F = 500 KHZ
6A Max Output

MINIMUM LOAD REQUIRED.

(VCCSAS0_OCSET)

OCP: 10.3A NOM/7.5A MIN

(VCCSAS0_VO)

System Agent Power Supply

PLACE_NEAR=U7100.3:1mm

SM
XW7100
1 2

64 

64 

0

NOSTUFF

MF-LF

5%
1/16W

402

R71031

2

2

1 C7101
10%
16V

603
X5R

2.2UF

2

1R7142

402

1/16W
1%

MF-LF

1.21K

2

1R7141

402

1/16W
1%

MF-LF

1.21K

2 1

C7140

402

SIGNAL_MODEL=EMPTY

25V
5%

NP0-C0G

1000PF

2

1R7130

402

1/16W
5%

MF-LF

2.2

C7130

2

1

10%

402

16V
X7R-CERM

0.1UF

20%
2

1C7120

16V

SM
POLY

39UF

CRITICAL

21

L7100

FDV0630H-SM

1.0UH-7.7A

CRITICAL

3 4

1 2

R7140

1W
1%

0612
MF-1

0.001

CRITICAL

10%
2

1C7121

402

25V
X5R

0.1UF
10%

2

1 C7122
0.001UF

402
CERM
50V

2

1R7101

402

1/16W
5%

MF-LF

10

U7100
ISL95870AH

CRITICAL

12

5

6

1
9

17

7

9

8

4

2
0

16

14

2

11

1

3

13

10

15 18UTQFN

2

1R7102

1/10W
5%

603
MF-LF

2.2

2 1

R7120

1/10W
5%

603
MF-LF

2.2

NOSTUFF

2

1 C7119
10%
0.001UF

402
CERM
50V

NOSTUFF
2

1C7123
10%

0.001UF

402
CERM
50V

51 92 

51 92 

543

7

6

1

2

Q7100

WPAK2

RJK0216DPA

CRITICAL

2

1R7160

603

200

MF-LF

5%
1/10W

1

2201

1/20W
MF

1%
41.2K
R7146

1

2201

1/20W
MF

1%
52.3K
R7147

2

1

0.022UF

CERM-X5R
402

10%
16V

C7103

1 2

201

1/20W
MF

R7150
82.5K

1%

1

2201

1/20W
MF

1%
499K
R7148

R7104

1%

1.62K

MF
1/20W

201

2 1

2

1/20W

1

201
MF

1%

1.62K
R7153

13 

13 84 

1

2 NPO

5%
10PF

201

25V

C7105
1

2201

1/20W
MF

1%
4.64K
R71521

2201

1/20W
MF

1%
4.64K
R7154

2

1

201
NPO
25V
5%
10PF
C7106

13 84 

XW7101
SHORT-12L-0.25MM-SM

1

2

2

1C7102
10%

402

16V
X5R

1UF

SYNC_MASTER=J40I

VR - SYSTEM AGENT SUPPLY
SYNC_DATE=05/16/2011

VCCSAS0_RTN

0.2 MM
0.2 mm

VCCSAS0_SREF

MIN_LINE_WIDTH=0.6 mm VCCSAS0_AGNDMIN_NECK_WIDTH=0.2 mm
VOLTAGE=0V

0.2 MM
0.2 mm
CPU_VCCSA_SENSE

VCCSAS0_SET0NO_TEST

CPU_VCCSA_VID<0>

CPU_VCCSA_VID<1>

0.2 MM0.2 mm

VCCSAS0_VO

NO_TEST

VCCSAS0_RTN_DIV
0.2 MM0.2 mm

PP5V_S0_VCCSAS0_VCC
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

VOLTAGE=5V

NO_TEST VCCSAS0_SET1

NO_TEST

V
C
C
S
A
S
0
_
S
E
T
_
R

PPVCCSA_S0_CPU
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VCCSAS0_LL

DIDT=TRUE
SWITCH_NODE=TRUE

PP12V_G3H_CPUDDR

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VCCSAS0_DRVH

DIDT=TRUE
GATE_NODE=TRUE

VCCSAS0_CS_P0.2 mm 0.2 MM

DIDT=TRUE
0.2 mm
0.5 MM

VCCSAS0_SNUB

PP5V_S0

DIDT=TRUE
MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VCCSAS0_VBST

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

VOLTAGE=5V
PP5V_U7100_PVCC

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VCCSAS0_BOOT_RC

DIDT=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=1.05V

PPVCCSA_S0_REG_R

PVCCSA_EN

PVCCSA_PGOOD

VCCSAS0_CS_N0.2 mm 0.2 MM

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
VCCSAS0_DRVL

GATE_NODE=TRUE
DIDT=TRUE

VCCSAS0_FSEL

VCCSAS0_OCSET

0.2 MM0.2 mm

0.2 mm VCCSAS0_FB0.2 MM

NO_TEST
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OCP=60A NOM/30A MIN

OCP=9A+/-10%
F=300KHZ

F=600KHZ

IR3859 5A/9A @ 5V (S4)

FOR POWER SEQUENCE

SC414 6A/9A @ 3.3V (S5)

AGND_5V_G3H_REG

2

1R7255
23.7K

MF-LF

1%
1/16W

402

2 1

R7254
1K

MF-LF

5%
1/16W

402

2

1C7255

16V

0.047UF

X7R
402

10%

2

1R7214

NOSTUFF

4.7K

MF-LF

5%
1/16W

402

2 1

R7251
2.2

MF-LF

5%
1/10W

603

AGND_3V3_G3H_REG

AGND_5V_G3H_REG

2

1R7204
100K

MF-LF

5%
1/16W

402

2

1R7205
133K

MF-LF

1%
1/16W

402

21

XW7251
SM

21

R7203
2.2

MF-LF

5%
1/10W

603

2 1

R7202
4.7K

MF-LF

5%
1/16W

402

21

C7258
22PF

5%
50V

402
CERM

21

C7257
0.0022UF

50V

402
CERM

10%

2

1C7251

16V
20%

CRITICAL

39UF

POLY
SM

21
R7256 11.3K

1% 402

2

1 C7256

16V

0.1UF

X7R-CERM
402

10%

AGND_5V_G3H_REG

2

1R7260
1.13K

MF-LF

1%
1/16W

402

21

R7259
2.37K

MF-LF

1%
1/16W

402

21

C7259
0.0022UF

50V

402
CERM

10%

21

R7257
26.7K

MF-LF

1%
1/16W

402

21

R7258
6.98K

MF-LF

1%
1/16W

402

2

1R7261
0

MF-LF

5%
1/16W

402

21

L7251
CRITICAL

2.2UH-20%-8A-0.0112OHM

PIMB065T-SM

2

1 C7252

35V
X5R
603

CRITICAL

1UF
10%

2

1 C7254

16V

402
X5R

1UF
10%

AGND_3V3_G3H_REG

2

1R7215
20.0K

MF-LF

1%
1/16W

402

21

XW7201
SM

21

R7209
40.2K

MF-LF1% 1/16W 402

21

R7208
10K

MF-LF1% 1/16W 402

AGND_3V3_G3H_REG

CRITICAL
L7201
3.3UH

IHLP

1 2

2

1R7211
2.94K

MF-LF

1%
1/16W

402

2

1C7208
220PF
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402

10%

2
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10K
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1%
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2

1 C7212

50V

402
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10%

2

1 C7260

50V

402

0.001UF
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10%
2

1 C7261
10UF

CRITICAL

0805
X5R-CERM
16V
10%

2

1C7262
20%
6.3V

CRITICAL

150UF

POLY-TANT
CASE-B2-SM

2

1 C7209
20%
6.3V

CRITICAL

22UF

0603
X5R-CERM1

2

1 C7253
0.1UF

402

25V
X5R

10%

2

1 C7210
20%
6.3V

CRITICAL

22UF
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X5R-CERM1

AGND_3V3_G3H_REG

2

1C7202
0.1UF

402

25V
X5R

10%

2

1 C7203

16V

0.1UF

X7R-CERM
402

10%

2

1 C7204
0.1UF

402

25V
X5R

10%
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0

1
1

1
0

9852
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1
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1
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1
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1
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1
4

1
3

24
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31
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20

15

23

1
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25 7

2
9

2
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CRITICAL

SC414
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2

1C7211

16V

402
X5R

1UF
10%

2

1 C7213

50V

402

0.001UF
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10%

2

1 C7250

50V

402

0.001UF
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10%

2

1

XW7202
SHORT-12L-0.25MM-SM

2
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16V

402
X5R

1UF
10%

2

1C7205

16V
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CRITICAL

39UF

POLY-TANT
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2

13

1
0

1
7

9

12

6
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5

8

1
1

7

4

1

15

3

14

U7251

CRITICAL

IR3859MPBF
QFN

64 

SYNC_MASTER=J40I

VR - 3.3V S5 AND 5V S4
SYNC_DATE=05/16/2011

PM_P5V_S4_PG

DIDT=TRUE

VR3V3_G3H_LXS
NO_TEST=TRUE

0.2 MM
0.2 MMSWITCH_NODE

V
R
3
V
3
_
G
3
H
_
V
5
V

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

SWITCH_NODE
DIDT=TRUE

VR3V3_G3H_SW

NO_TEST=TRUE

0.5 MM
0.2 MM

DIDT=TRUE

SWITCH_NODE

VR3V3_G3H_BST
0.5 MM
0.2 MM

PP3V3_G3H

SWITCH_NODE
DIDT=TRUE

VR5V_G3H_SW
0.5 MM
0.2 MM

NO_TEST=TRUE

VR5V_S4_FB 0.2 MM
0.2 MM

0.2 MM
0.2 MM

NO_TEST=TRUE

V
R
5
V
_
S
4
_
F
B
_
S
N
S

VR3V3_G3H_VSEN 0.2 MM
0.2 MM

NO_TEST=TRUE

PP5V_G3H

PM_P3V3_G3H_PG

PP12V_G3H

VR3V3_G3H_ILIM
0.2 MM
0.2 MM
DIDT=TRUE

VR3V3_G3H_ENL

VR3V3_G3H_TON

PM_SLP_S5_L

VR5V_S4_FB_RC

0.2 MM
0.2 MM

PP3V3_G3H

0.2 MM
0.2 MM

VR5V_S4_COMP_RC

PP5V_G3H

DIDT=TRUE
SWITCH_NODE

0.5 MM
0.2 MM

VR5V_S4_BOOT

DIDT=TRUE
VR5V_S4_OCSET
0.2 MM 0.2 MM

0.2 MM
0.2 MM

VR5V_S4_RT

PP12V_G3H

VR5V_S4_EN_IC

VR5V_S4_SS
0.2 MM
0.2 MM

VR5V_G3H_VCC

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

0.2 MM
0.2 MM

V
R
5
V
_
S
4
_
C
O
M
P

0.2 MM
0.2 MM

V
R
3
V
3
_
G
3
H
_
F
B

PP12V_G3H

VR3V3_G3H_EN

PP5V_S4

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

NO_TEST=TRUE

MIN_LINE_WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 mm

NO_TEST=TRUE
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SYNC_MASTER=LOCAL-J40S

VR - CPU VCORE OUTPUT PHASES

SYNC_DATE=05/16/2011

MIN_NECK_WIDTH=0.25 mm
MIN_LINE_WIDTH=0.6 mm

MAKE_BASE=TRUE
VOLTAGE=12.0V

DIDT=TRUE
MAX_NECK_LENGTH=3 MM

PP12V_S0_CPU_FLTRD

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_UGATE2 GATE_NODE=TRUE
DIDT=TRUE

CPUIMVP_ISUM3P

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MM
GATE_NODE=TRUE
DIDT=TRUECPUIMVP_UGATE1

MIN_NECK_WIDTH=0.2 MMCPUIMVP_LGATE1 DIDT=TRUE
GATE_NODE=TRUE

MIN_LINE_WIDTH=0.5 MM

PP12V_S0_CPU_FLTRD

CPUIMVP_SKIP

PPVCORE_S0_CPU

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.25 MMCPUIMVP_BOOT1 DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.25 MMCPUIMVP_BOOT2 DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_LGATE2 DIDT=TRUE

GATE_NODE=TRUE

VR_CPU_BOOT1_RC
0.2 mm 0.5 MM

DIDT=TRUE

0.2 mm 0.5 MM

DIDT=TRUE

VR_CPU_PH1_SNUB

PP12V_G3H_CPUDDR

VR_CPU_BOOT2_RC

0.2 mm 0.5 MM

DIDT=TRUE

VR_CPU_PH3_SNUB
0.2 mm

DIDT=TRUE

0.5 MM

0.2 mm 0.5 MMDIDT=TRUE

VR_CPU_BOOT3_RC

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_UGATE3 GATE_NODE=TRUE
DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.25 MMCPUIMVP_BOOT3 DIDT=TRUE

PPVCORE_S0_CPUPVCORE_S0_CPU_PH1

CPUIMVP_ISNS1_N
CPUIMVP_ISNS1_P

CPUIMVP_ISUMN

CPUIMVP_ISUM1P

CPUIMVP_ISUMN

CPUIMVP_ISUM2P

VR_CPU_PH2_SNUB
0.2 mm 0.5 MM

DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_LGATE3 GATE_NODE=TRUE
DIDT=TRUE

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=1.5 MM

CPUIMVP_PHASE3 SWITCH_NODE=TRUE
DIDT=TRUE

PP12V_S0_CPU_FLTRD

CPUIMVP_ISUMN

PPVCORE_S0_CPUPVCORE_S0_CPU_PH2

CPUIMVP_ISNS2_P
CPUIMVP_ISNS2_N

PPVCORE_S0_CPUPVCORE_S0_CPU_PH3

CPUIMVP_ISNS3_P
CPUIMVP_ISNS3_N

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=1.5 MMCPUIMVP_PHASE2 DIDT=TRUE
SWITCH_NODE=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=1.5 MMCPUIMVP_PHASE1 DIDT=TRUESWITCH_NODE=TRUE

CPUIMVP_PWM3

PP5V_S0

VOLTAGE=5V
MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.4 MM
PP5V_S0_CPUIMVP_VDD3
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PHASE 2

PHASE 1

Note: value needs scrubbing

Note: value needs scrubbing

Note: value needs scrubbing

AXG PHASE (35A AVG/50A PEAK, 3.9MOHM LL)

35V
10%

603
X5R 2

1

1UF
C7634

CRITICAL

50V
10%

402
X7R 2

1

0.01UF
C7633

C7635
CRITICAL

270UF
2

1

TANT
CASE-B4-SM

20%
2V

CRITICAL

WPAK

543

7

6

1

2

RJK0230DPA
Q7603

69 

69 

69 

69 

1/16W
5%

402
MF-LF

1

2

0
R7665

16V
10%

402
CERM

1

2

0.22UF
C7665

WPAK

2

1

6

7

3 4 5

CRITICAL

RJK0230DPA
Q7660

50V
10%

402
CERM

1

2

0.001UF
C7667

1/10W
5%

603
MF-LF

1

2

2.2
R7667

35V
10%

603
X5R

1

2

1UF

CRITICAL
C7660

25V
10%

402
X5R

1

2

0.1UF
C7661

PIMA104E-SM-1

21

0.36UH-20%-40A-0.00075OHM

CRITICAL
L7660

402

50V
10%

CERM2

1

0.001UF
C7662

50V
10%

402
CERM2

1 C7666
0.001UF

TQFN

7

8

1

4

3

2

6

9

5

MAX17491

CRITICAL

U7640

16V
10%

402
X5R

1

2

1UF
C7640

69 

1/16W
5%

402
MF-LF

2

1

10K
R7640

1/20W
1%

201
MF

1

2

46.4
SIGNAL_MODEL=EMPTY

R7653

1/20W
1%

201
MF

2

1

10.2
SIGNAL_MODEL=EMPTY

R7654

69 71 

69 

51 92 

1W
1%

0612
MF

43

21

0.00075

CRITICAL
R7650

SIGNAL_MODEL=EMPTY

10V
10%

0201
X7R-CERM2

1

2200PF
C7684

C7651
CRITICAL

39UF
1

2 POLY
SM

20%
16V

51 71 92 

50V
10%

402
CERM

1

2

330PF

NOSTUFF
C7669

1/16W
5%

402
MF-LF

1

2

0
R7666

25V
5%

0402
NP0-C0G

1

2

1000PF
C7668

1/16W
1%

402
MF-LF

1

2

200
R7664

402

21

1/16W
1%

MF-LF

200
R7663

69 

69 71 

69 

51 92 

SIGNAL_MODEL=EMPTY1/20W
1%

201
MF

1

2

10.2
R7662

1/20W
1%

201
MF

1

2

46.4
SIGNAL_MODEL=EMPTY

R7661

C7685

10V

0201
X7R-CERM2

1

2200PF
10%

1W
1%

0612
MF

43

21

0.00075

CRITICAL
R7660

SIGNAL_MODEL=EMPTY

51 92 

69 71 

51 71 92 

C7650
CRITICAL

16V
20%

SM
POLY2

1

39UF

2V
20%

1

2

270UF

CRITICAL
C7636

CASE-B4-SM
TANT

603 2

1

MF-LF
1/10W

5%
2.2

R7641

CRITICAL

16V
20%

SM
POLY2

1

39UF
C7653

C7623
0.001UF

2

1

CERM
402

10%
50V20%

CASE-B4-SM
TANT

1

2

270UF
2V

C7622
CRITICAL

PIMB042T-COMBO

21

0.47UH+/-20%-12MOHM-7A
L7602
CRITICAL

1

0.36UH-20%-40A-0.00075OHM

CRITICAL
L7601

PIMA104E-SM-1

2

50V
10%

402
CERM2

1

0.001UF
C7610

25V
10%

402
X5R2

1

0.1UF
C7607

35V
10%

603
X5R2

1

1UF

CRITICAL
C7615

CRITICAL

16V
20%

SM
POLY2

1

39UF
C7652

0.22UF
16V
10%

402
CERM2

1 C7603

1

270UF
20%
2V2
CASE-B4-SM
TANT

CRITICAL
C7621

NOSTUFF

2V
20%

CASE-B4-SM
TANT

1

2

270UF

CRITICAL
C7620

1/10W
5%

603
MF-LF

2

1

2.2
R7606

C7608

50V
10%

402
CERM2

1

0.001UF

1/16W
5%

402
MF-LF

2

1

0
R7604

SYNC_MASTER=J40I

VR - GPU

SYNC_DATE=05/16/2011

PPVAXG_S0_CPU

CPUIMVP_ISNS2G_P

CPUIMVP_ISNS2G_N

CPUIMVP_ISNS1G_P

0.5MM0.2MM
DIDT=TRUE

VR_AXG_BOOT1_RC

MIN_LINE_WIDTH=0.6 mm

MAKE_BASE=TRUE
PP12V_S0_AXG_FLTRD

MAX_NECK_LENGTH=3 MM

MIN_NECK_WIDTH=0.25 mm

VOLTAGE=12V

DIDT=TRUE

CPUIMVP_ISUMGN

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.25 MMCPUIMVP_BOOT1G DIDT=TRUE

MIN_LINE_WIDTH=0.5 MM
GATE_NODE=TRUE

DIDT=TRUECPUIMVP_UGATE1G MIN_NECK_WIDTH=0.2 MM

CPUIMVP_ISUMG_AVEP
CPUIMVP_ISNS1G_P

PPVAXG_S0_CPU

CPUIMVP_ISUMG2P

MIN_NECK_WIDTH=0.25 mm
MIN_LINE_WIDTH=0.6 mm

MAKE_BASE=TRUE
VOLTAGE=12V

PP12V_S0_AXG_FLTRD

MAX_NECK_LENGTH=3 MM
DIDT=TRUE

CPUIMVP_ISUMGN

CPUIMVP_ISUMG_AVE_RP

PVAXG_S0_CPU_RS2

MIN_NECK_WIDTH=0.3MM
MIN_LINE_WIDTH=0.6MM

MIN_LINE_WIDTH=0.6MM
MIN_NECK_WIDTH=0.3MM

PVAXG_S0_CPU_RS1

CPUIMVP_ISUMG1P

VR_AXG_PH1_SNUB
0.2MM 0.5MM

DIDT=TRUE

VR_AXG_PH2_SNUB
0.2MM 0.5MM

DIDT=TRUE

VR_AXG_BOOT2_RC 0.2MM 0.5MM
DIDT=TRUE

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MMCPUIMVP_UGATE2G GATE_NODE=TRUE

DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_LGATE2G GATE_NODE=TRUE
DIDT=TRUE

CPUIMVP_SKIPG

CPUIMVP_AXG_PWM2 MIN_LINE_WIDTH=0.25 MMMIN_NECK_WIDTH=0.2 MM DIDT=TRUECPUIMVP_BOOT2G

MIN_LINE_WIDTH=1.5 MMMIN_NECK_WIDTH=0.2 MMCPUIMVP_PHASE1G DIDT=TRUE

SWITCH_NODE=TRUE

PP12V_G3H_CPUDDR

CPUIMVP_ISUMGN

CPUIMVP_ISNS1G_N

MIN_LINE_WIDTH=1.5 MMMIN_NECK_WIDTH=0.2 MMCPUIMVP_PHASE2G SWITCH_NODE=TRUE
DIDT=TRUE

MIN_NECK_WIDTH=0.2 MMMIN_LINE_WIDTH=0.5 MMCPUIMVP_LGATE1G DIDT=TRUE

GATE_NODE=TRUE

PP5V_S0

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM
VOLTAGE=5V

PP5V_S0_CPUIMVP_VDDG2

<BRANCH>

<SCH_NUM>

<E4LABEL>

76 OF 500

71 OF 94

7 13 14 16 51 71 

71 

7 13 14 16 51 71 

71 

6 52 66 68 70 72 

7 23 27 41 42 49 63 66 69 
70 72 73 93 

teknisi-indonesia



IN

OUT

BOOT

UGATE

LGATE

PHASE

RTN

FSEL

PGOOD

OCSET

VO

SREF

VCC PVCC

GND PGND

EN

FB

OUT

OUT

Apple Inc.

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.

124578

B

D

8 7 6 5 4 3

C

B

A

NOTICE OF PROPRIETARY PROPERTY:

PAGE

12

D

A

C

PAGE TITLE

SHEET

 IV ALL RIGHTS RESERVED

R

D
SIZEDRAWING NUMBER

REVISION

BRANCH

6 3

THE POSESSOR AGREES TO THE FOLLOWING:
  I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

CPU VCCIO (1.05V S0) REGULATOR @ 18A/22A

f = 300 kHz

Vout = 1.05V
18A MAX OUTPUT

OCP = 25.6A NOM/21.3A MIN
OCP = R7641 x 8.5uA / R7640

Vout = 0.5V * (1 + Ra / Rb)

(CPUVCCIOS0_OCSET)

(CPUVCCIOS0_VO)

<Ra>

<Rb>

MINIMUM LOAD REQUIRED.
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SYNC_DATE=05/16/2011

VR - 1.05V S0
SYNC_MASTER=LOCAL-J40S

PP1V05_S0_VCCIO

CPUVCCIOS0_PGOOD

CPUVCCIOS0_EN

CPUVCCIOS0_SREF

CPUVCCIOS0_FSEL

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=1.05V

PPCPUVCCIO_S0_REG_R

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm

VOLTAGE=0V

CPUVCCIOS0_AGND

0.2 mm
0.2 MM CPUVCCIOS0_FB

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

VOLTAGE=5V

PP5V_S0_CPUVCCIOS0_VCC

MIN_LINE_WIDTH=0.5 MM
VOLTAGE=5V

PP5V_U7700_PVCC

MIN_NECK_WIDTH=0.2 mm

PP5V_S0

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

CPUVCCIOS0_VBST

DIDT=TRUE

CPUVCCIOS0_OCSET

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.2 MM

CPUVCCIOS0_CS_NMIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.2 MM

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM
CPUVCCSAS0_SNUB

DIDT=TRUE

CPUVCCIOS0_CS_PMIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.2 MM

MIN_NECK_WIDTH=0.1 MM
MIN_LINE_WIDTH=0.2 MM

CPU_VCCIOSENSE_P

MIN_NECK_LENGTH=10 MM

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.2 MM

CPUVCCIOS0_VO

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
CPUVCCIOS0_VBST_RC

DIDT=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM

CPUVCCIOS0_LL

DIDT=TRUE
SWITCH_NODE=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
CPUVCCIOS0_DRVH

DIDT=TRUE
GATE_NODE=TRUE

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.5 MM
CPUVCCIOS0_DRVL

GATE_NODE=TRUE
DIDT=TRUE

PP12V_G3H_VCCIOREG_FILT

MIN_NECK_WIDTH=0.2 mm
MIN_LINE_WIDTH=0.6 mm
VOLTAGE=12V

DIDT=TRUE
MAX_NECK_LENGTH=3 MM

PP12V_G3H_CPUDDR

MIN_NECK_WIDTH=0.1 MM
MIN_LINE_WIDTH=0.2 MM
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CAN BE STUFFED INSTEAD OF THE LDO

WHEN PCH XDP WILL NOT BE USED.

F=1.5MHZ

1.5V S0 @ 0.3A/0.5A
dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.

1.8V S0 SWITCHER @ 1.7A/2A

70mA is required to support pull-ups.  Alternative is strong voltage

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

1.05V S5 XDP LDO
PANTHER-POINT REQUIRES JTAG PULL-UPS TO BE POWERED AT 1.05V WHEN SUS SUSPEND WELL IS ACTIVE.

Vout = 1.05V

(350MA MAX)

(ZERO WHEN XDP NOT IN USE.)

MAX CURRENT = 0.070A
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SPRINKLE THESE CAPS SOMEWHAT EVENLY AROUND THE PLANES AND ROUTES FOR THESE RAILS.

PLACE CAPS AS CLOSE TO J7900 AS POSSIBLE.
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(POC)

(POC)

(POC)

STUFF ONE OF R9081/2.

Divides 3.3V to 1.8V

R9081 FOR CYA,

(TBT_SPI_MOSI)

(TBT_SPI_CS_L)

(TBT_SPI_CLK)

(FORCE_PWR)

Not used in host mode.
5 - PCIE_RST_1_N

6 - PCIE_RST_2_N

7 - PCIE_RST_3_N

4 - GPIO_5

2 - GPIO_2

3 - GPIO_3

0 - GPIO_13

1 - GPIO_1

if necessary.

of GPIO_2/GPIO_9

allows separation

NOTE: The following pins require testpoints:

15 - PB_LSRX

14 - PB_LSTX

13 - GPIO_10

12 - GPIO_12

11 - GPIO_0

10 - GPIO_14

9  - GPIO_11

8  - GPIO_15

SNK1 AC Coupling

Use AA8 GND ball for THERM_DN

For unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k).  All other port signals can be NC.

SNK0 AC Coupling

DEBUG: For monitoring clock

DEBUG: For monitoring current/voltage

(POC)

(POC)

(POC)

(POC)

(POC)

(POC)

(POC)

(LC)

(LC)

(LC)

(POC)

(POC)

(POC)

(POC)

(TBT_SPI_MISO)

(PCH GPIO33)

(PCH GPIO37)

(PCH GPIO38)

(PCH GPIO39)

(PCH GPIO24)

(PCH GPIO23)

(PCH GPIO11)

(PCH GPIO4)

NOTE:

J50X DOES NOT USE PCH GPIO36,

DP_GPU_TBT_SEL.
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(PCH GPIO34)
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3.3V TBT "LC" Switch
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SLOTS FOR SHIELD CAN TABS

TBT "POC" Power-up Reset

PULL-UP: R9010

RC GUARANTEES MINIMUM 5MS TO REACH 0.5V.

C9216 MUST BE 10%.
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8 mOhm Typ

TPS22920
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Delay = 27.3ms

Vt = 2.33V +/- 2%

Intel investigating whether RC is sufficient.
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Pull-up provided by SB page.
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TABLE_5_ITEM

CRITICAL BOM OPTION
TABLE_5_HEAD

PART# DESCRIPTIONQTY REFERENCE DESIGNATOR(S)

TABLE_ALT_ITEM

PART NUMBER
ALTERNATE FORPART NUMBER BOM OPTION REF DES COMMENTS:

TABLE_ALT_HEAD

IHVS0/S3  1120mA  1090mA  1170mA (12W minimum)
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V3P3 must be S4 to support

(Both C’s)
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2
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25V
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1

4.7UF
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C9484

1/20W
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201
MF
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R9401

TBT_CBL_PWR:G3H

0
2

1/10W
5%

603
MF-LF

1

R9418

TBT_CBL_PWR:S4

603

1/10W
5%

MF-LF

21
0

R9414

U9440
SOT891

4
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1

3

5
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CRITICAL

C9440

10V
20%

402
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1
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900-0064 ALTERNATE APN870-2198 ??

SF9400,SF9401,SF9402,SF9403,SF9404,SF9405,SF9406,SF9407,SF9408,SF9409
10870-2198 SOLDER PREFORM 0201 CRITICAL?

Thunderbolt Connector A

SYNC_MASTER=J5_KEPLER SYNC_DATE=07/20/2011

DP_AUXIO_EN

TBT_A_LSRX_UNBUF

DP_TBTPA_AUXCH_C_P

TBT_A_CONFIG1_RC

TBT_A_R2D_P<0>
TBT_A_R2D_N<0>

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.38 MM

VOLTAGE=12V

TBTACONN_7_C

MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.38 MM

VOLTAGE=12V

TBTACONN_1_C

TBTTBTACONN_20_RC

TBT_A_HPD

TBT_A_D2R1_AUXDDC_P

TBT_A_D2R1_AUXDDC_N

TBT_A_D2R_C_P<0>
TBT_A_D2R_C_N<0>

TBTAPWRSW_ISET_V3P3

TBTAPWRSW_ISET_S0_R

TBTAPWRSW_ISET_S3_R

TBTAPWRSW_ISET_S3

TBTAPWRSW_ISET_S0

TBT_A_D2R_N<1>

DP_TBTPA_ML_N<1>
DP_TBTPA_ML_P<1>

TBT_A_LSTX

DP_A_AUXCH_DDC_N

TBT_A_CIO_SEL

DP_TBTSNK0_CTRL_DATA
DP_A_AUXCH_DDC_P

DP_A_LSX_ML_P<1>
DP_A_LSX_ML_N<1>

TBT_A_HPD

TBT_A_DP_PWRDN

DP_TBTPA_HPD

TBT_A_R2D_C_N<1>

DP_TBTPA_ML_C_N<3>
DP_TBTPA_ML_C_P<3>

TBT_A_D2R_N<0>
TBT_A_D2R_P<0>

TBT_A_D2R_P<1>

DP_A_AUXCH_DDC_N

TBT_A_D2R_C_N<1>
TBT_A_D2R_C_P<1>

DP_A_AUXCH_DDC_P

TBT_A_CONFIG2_RC

DP_TBTPA_ML_N<3>

TBT_A_R2D_P<1>
TBT_A_R2D_N<1>

DP_TBTPA_AUXCH_N
DP_TBTPA_AUXCH_P

DP_TBTPA_ML_P<3>

TBT_A_BIAS

DP_TBTPA_AUXCH_C_N

VOLTAGE=3.3V
TBT_A_BIAS

TBT_A_CONFIG1_RC

TBT_A_CONFIG1_BUF

DP_TBTSNK0_CTRL_CLK

PP3V3_SW_TBTAPWR

TBT_A_R2D_C_N<0>

TBT_A_R2D_C_P<0>

TBT_A_R2D_C_P<1>

PP3V3RHV_SW_TBTAPWR
MIN_LINE_WIDTH=0.38 MM

VOLTAGE=15V
MIN_NECK_WIDTH=0.20 MM

DP_A_LSX_ML_N<1>
DP_A_LSX_ML_P<1>

TBT_A_LSRX

PP3V3_SW_TBTAPWR

DP_TBTPA_ML_C_N<1>
DP_TBTPA_ML_C_P<1>

PP3V3_G3H

PP3V3_S4

PM_SLP_S4D_EN

PP12V_G3H MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.38 MM

VOLTAGE=15V

PPHV_SW_TBTAPWR

PP3V3_SW_TBTAPWR
MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.38 MM

VOLTAGE=3.3V

VOLTAGE=3.3V
MIN_NECK_WIDTH=0.20 MM
MIN_LINE_WIDTH=0.38 MM

PP3V3_TBT_PMUX

TBT_A_HV_EN

PM_SLP_S3_L
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PRE

HPD_SINK
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NC
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OE*
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SDA_SRC

DDCBUF

DDC_EN
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V
C
C

V
C
C
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C
C

V
C
C
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C
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V
C
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(IPD 500K)

(IPU 500K)

(IPD 500K)

(IPD 500K)

(IPU 500K)

(IPD 500K)

(IPD 500K)

(IPD 100K)

338S1059

AUTO-POWER-DOWN IS ALWAYS ENABLED BU INTERNAL PULL-UP.

EMI1 - EMI FILTER ENABLE 1

PLACE DP CAPS NEXT TO U9750

ALL CHANNELS ARE EQUIVALENT.
LANE SWAPPING AND POLARITY REVERSAL ARE ALLOWED.

LOW   NO INVERSION

HIGH  INVERT HPD_SINK
PIO - HPD INPUT

LOW   MID EQ

HIGH  ACTIVE

LOW   PASSIVE

DDCBUF - DDC LEVEL SHIFTER TYPE

PEQ - INPUT EQ
HIGH  HIGH EQ
MID   LOW EQ

LOW   EMI FILTER ENABLE
MID   (RESERVED)
HIGH  NO EFFECT

LOW   ENABLE TMDS DRIVERS

HIGH  DISABLE TMDS DRIVERS
OE* - OUTPUT ENABLE.

LOW   NO PRE-EMPHASIS
MID   HIGH PRE-EMPHASIS
HIGH  LOW PRE-EMPHASIS
PRE - PRE-EMPHASIS

CAP PER POWER PIN.ONE 0.1UF AND ONE 0.01UF

21C9716
0.1UF 0201X5R-CERM10% 16V

21C9711
0.1UF 0201X5R-CERM16V10%

21C9710
0.1UF 0201X5R-CERM16V10%

21C9712
0.1UF 0201X5R-CERM16V10%

21C9714
0201X5R-CERM16V0.1UF 10%

21C9713
0.1UF 0201X5R-CERM16V10%

21C9715
0.1UF 0201X5R-CERM16V10%

82 86 

82 86 

82 86 

82 86 

82 86 

82 86 

82 86 

82 86 

2

1 C9760
CRITICAL

20%
2.2UF

402-LF
CERM
6.3V

2

1R9741
470

402
MF-LF

1%
1/16W

2

1C9744
10%
16V

0.1UF

X5R-CERM
0201

2

1C9745
10%

0.01UF

0201
X5R-CERM

16V
2

1C9746

0201
X5R-CERM

10%
16V

0.1UF

2

1C9747
0.01UF

0201
X5R-CERM

16V
10%

2

1C9748

0201
X5R-CERM

10%
16V

0.1UF

2

1C9749
10%

0.01UF
16V

0201
X5R-CERM 2

1C9750

0201
X5R-CERM

10%
16V

0.1UF

2

1C9751

0201
X5R-CERM

16V
10%

0.01UF

2

1C9742
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X5R-CERM

10%
16V

0.1UF

2

1C9743

0201
X5R-CERM

16V
10%

0.01UF

2

1C9740

0201
X5R-CERM

10%
16V

0.1UF

2

1C9741
10%

0.01UF
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X5R-CERM

16V

2

1R9753
5%
4.7K
1/20W

201
MF

2

1R9755
5%
4.7K
1/20W
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MF

NOSTUFF

2

1R9757
5%
4.7K
1/20W
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MF

NOSTUFF

2

1R9756
5%

201

1/20W
MF

4.7K

2

1R9754
5%

201

1/20W
MF

4.7K

2

1R9750
5%

201

1/20W
MF

4.7K

8 18 81 86 

8 18 81 86 

8 18 81 86 

2

1R9765
4.7K
5%
1/20W
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MF

2

1R9764
NOSTUFF

4.7K
5%
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1/20W
MF

2

1R9766
4.7K
5%
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MF

2

1R9769
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5%
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2
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48 82 

82 

82 

2
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MF-LF
402 2
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5%
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MF-LF
402

8 18 81 86 
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2
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3
2

2
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2
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2
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4
1

17 34

18 33

15

4014

13

21
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37

19

11
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9
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6

5
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2

1

16

35
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U9750

CRITICAL

PS8171TQFN40G
TQFN

8 18 86 

8 18 86 

8 86 

8 86 

8 86 

8 86 

8 86 

8 86 
21C9717

0.1UF 0201X5R-CERM10% 16V

SYNC_MASTER=J40I

HDMI SHIFTER
SYNC_DATE=05/16/2011

HDMI_DDC_CLK_5V

PP3V3_S0

PP3V3_S0

HDMI_DATA_LS_P<2>

HDMI_DATA_LS_P<1>

HDMI_CLK_LS_N

HDMI_LS_REXT

HDMI_LS_SDA

PP3V3_S0
HDMI_LS_HPD

HDMI_LS_SCL

HDMI_LS_SDA

HDMI_DATA_C_N<2>

HDMI_DATA_C_P<2>

HDMI_DATA_C_P<1>

HDMI_DATA_C_N<1>

HDMI_DATA_C_P<0>

HDMI_DATA_C_N<0>

HDMI_CLK_C_P

HDMI_CLK_C_N

PP3V3_S0

HDMI_DATA_LS_N<0>

HDMI_DATA_N<2>
HDMI_DATA_P<2>

HDMI_DATA_N<1>

HDMI_DATA_P<0>
HDMI_DATA_N<0>

HDMI_DATA_P<1>

HDMI_CLK_N
HDMI_CLK_P

HDMI_LS_PEQ

HDMI_LS_DDC_EN
HDMI_LS_DDCBUF

HDMI_LS_SCL

HDMI_LS_HPD

HDMI_LS_OE_L
HDMI_LS_EMI1

HDMI_HPD

HDMI_LS_PRE

HDMI_DDC_DATA_5V

HDMI_LS_PIO

HDMI_DATA_LS_N<2>

HDMI_DATA_LS_P<0>

HDMI_CLK_LS_P

HDMI_LS_CEXT

HDMI_DATA_LS_N<1>
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SCL

CEC

TMDS_DATA2_SHLD1

TMDS_DATA1_P

TMDS_DATA1_M

TMDS_DATA0_SHLD1

TMDS_CLK_P

TMDS_CLK_M

RSRVD

SDA

P_5V_PWR

TMDS_DATA0_P

TMDS_DATA2_M

TMDS_DATA1_SHLD1

TMDS_DATA0_M

DDC_CED_GND

TMDS_CLK_SHLD

IO26

IO30

IO32

IO29

HOT_PLUG_DETECT

IO24 IO25

IO27

IO31

IO33

TMDS_DATA2_P

IO21

IO23

IO20

IO22

IO34

IO28

S
H
L
D

P
I
N
S

D

G S
IN

NC
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NC
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NC

GND
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SYM_VER-2

SYM_VER-2

SYM_VER-2

SYM_VER-2

NC

THRML

OUT

GND

FAULT*

ILIM

EN

IN

PAD
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PLACE NEAR J9430 CONNECTOR

152S1420

155S0681

514-0799

100K PULL-DOWN IS BUILT IN PS8171.

TO HDMI CONNECTOR

max Current<7mA

PLACE CAPS CLOSE

(PP5V_HDMI_DDC_S0_F)

IDSON:5 ohm

APN 376S0974

IN PARALLEL WITH C9860, ETC.

0.95 MM^2 COPPER SHAPE FOR 0.5PF

155S0681

152S1420

HDMI CONNECTOR
SWITCH CUTS OFF AT 101MA TO 142MA.

HDMI SPEC IS 55MA TO 500MA

ENABLE WITH A DIFFERENT RAIL
TO CUT OFF POTENTIAL BACK-FLOW.

L9830
CRITICAL

400-OHM-EMI
1 2

SM-1
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1

2 CERM-X5R
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R9851
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L9862
4.7NH-3%-0.35A

21

0201

C9864
0.2PF

1

2COG-CERM
0201

+/-0.05PF
25V

L9863
4.7NH-3%-0.35A

21

0201

C9866
0.2PF

1

2COG-CERM
0201

+/-0.05PF
25V

R9861

NOSTUFF

100

2

1

MF
201

1%
1/20W

R9860

NOSTUFF

100

2

1

MF
201

1%
1/20W

81 86 

81 86 

81 86 

81 86 

1

L9893
CRITICAL

35-OHM-100MA

2 3

4
TCM0806-4SM

L9890

CRITICAL

35-OHM-100MA
4

32

1
TCM0806-4SM

L9891

CRITICAL

35-OHM-100MA
4

32

1
TCM0806-4SM

L9892

CRITICAL

35-OHM-100MA

1

2 3

4
TCM0806-4SM

HDMI_ILIM

U9800
CRITICAL

TPS2553

7

1

5

3

2

4

6 SON

R9801
226K
1

2
MF-LF
402

1%
1/16W

1 2

201

R9802
10K

MF

5%
1/20W

C9830
0.01UF

2

1

X5R-CERM
0201

10%
16V

SYNC_MASTER=J40I

HDMI CONNECTOR
SYNC_DATE=05/16/2011

HDMI_HPD_CONN

PP3V3_S4

PP5V_S4

HDMI_EN
PP5V_HDMI_DDC_FUSE

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM
VOLTAGE=5V

HDMI_CLK_N

HDMI_DATA_CONN_P<2>
HDMI_DATA_CONN_N<2>

HDMI_DDC_DATA_CONN

HDMI_CLK_CONN_N

HDMI_CLK_CONN_P

HDMI_DATA_CONN_P<2>

HDMI_DATA_CONN_N<2>

HDMI_DATA_CONN_P<1>

HDMI_DATA_CONN_N<1>

HDMI_DATA_CONN_P<0>

HDMI_DATA_CONN_N<0>

HDMI_DATA_FLT_P<1>

VOLTAGE=5V

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

PP5V_HDMI_DDC_S0

HDMI_DDC_CLK_CONN

HDMI_DATA_CONN_P<1>
HDMI_DATA_CONN_N<1>

HDMI_CLK_CONN_P

ENABLE_HDMI_DDC_S0

PP5V_HDMI_DDC_FUSE
PP5V_HDMI_DDC_S0_F

VOLTAGE=5V

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM

HDMI_DDC_DATA_F HDMI_DDC_DATA_5V

HDMI_DDC_CLK_F HDMI_DDC_CLK_5V

HDMI_HPDHDMI_HPD_F

ENABLE_HDMI_DDC_S0_R

PM_SLP_S3_L

PP5V_HDMI_DDC_CONN

HDMI_DDC_CLK_CONN

HDMI_DDC_DATA_CONN

HDMI_HPD_CONN

HDMI_DATA_N<0>

HDMI_DATA_N<2>

HDMI_DATA_P<2>

HDMI_DATA_N<1>

HDMI_DATA_P<1>

HDMI_DATA_P<0>

HDMI_DATA_FLT_P<0>

HDMI_DATA_FLT_N<0>

HDMI_DATA_FLT_N<1>

HDMI_DATA_FLT_P<2>

HDMI_DATA_FLT_N<2>

HDMI_DATA_CONN_P<0>

HDMI_CLK_CONN_N

HDMI_DATA_CONN_N<0>

HDMI_CLK_FLT_N

HDMI_CLK_P
HDMI_CLK_FLT_P

PP5V_HDMI_DDC_CONN

MIN_NECK_WIDTH=0.2 MM
MIN_LINE_WIDTH=0.5 MM
VOLTAGE=5V

PU_HDMI_OC_L
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TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_BOARD_INFO

VERSION
ALLEGRO

(MIL or MM)
BOARD UNITSBOARD LAYERS BOARD AREAS

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

TABLE_SPACING_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_PHYSICAL_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

AREA_TYPE SPACING_RULE_SETNET_SPACING_TYPE1 NET_SPACING_TYPE2
TABLE_SPACING_ASSIGNMENT_HEAD

TABLE_SPACING_ASSIGNMENT_ITEM

TABLE_SPACING_RULE_ITEM

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

J50* 12 LAYER BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.

Breakout Constraint Overrides

NOTE: Based on K92 mlb stackup.

0.3 MM3:1_SPACING * ?

* * BGA BGA_P075MM

*2.5:1_SPACING 0.25 MM ?

* 0.2 MM2:1_SPACING ?

* 0.15 MM1.5:1_SPACING ?

4X_DIELECTRIC * 0.280 MM ?

0.350 MM ?*5X_DIELECTRIC

3X_DIELECTRIC * 0.210 MM ?

2X_DIELECTRIC 0.140 MM* ?

Y 0.090 MM0.090 MMTOP,BOTTOM55_OHM_SE

=STANDARD85_OHM_DIFF Y 0.180 MM 0.180 MM* 0.110 MM 0.090 MM

=STANDARD =STANDARD0.099 MMY*45_OHM_SE =STANDARD0.099 MM

STANDARD ?=DEFAULT*

100_DIFF_BGA =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF=100_OHM_DIFF*

100_DIFF_BGA Y 0.075 MM 0.075 MM 0.125 MM 0.125 MMISL3,ISL4

0.125 MMY 0.075 MM 0.125 MM100_DIFF_BGA 0.075 MMISL9,ISL10

0.1 MM0.1 MM=STANDARD=STANDARD=STANDARDY*1:1_DIFFPAIR

BGA_P1MM * =DEFAULT ?

?* 0.075 MMBGA_P075MM

90_OHM_DIFF TOP,BOTTOM Y 0.115 MM 0.230 MM 0.230 MM0.090 MM

100_OHM_DIFF TOP,BOTTOM Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM

110_OHM_DIFF TOP,BOTTOM Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM

0.080 MM0.110 MMYBGA_P075 TOP 10 MM

0.073 MM0.110 MMYBGA_P075 10 MMBOTTOM

85_OHM_DIFF TOP,BOTTOM Y 0.190 MM 0.190 MM0.125 MM 0.090 MM

=STANDARD=STANDARD0.076 MMY*55_OHM_SE 0.076 MM =STANDARD

* =STANDARD0.154 MM72_OHM_DIFF Y 0.154 MM 0.200 MM 0.200 MM

0.200 MM72_OHM_DIFF TOP,BOTTOM Y 0.175 MM 0.175 MM 0.200 MM

0.220 MM=STANDARD0.102 MM90_OHM_DIFF Y 0.220 MM* 0.090 MM

=STANDARD100_OHM_DIFF Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM*

=STANDARD110_OHM_DIFF Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM*

BGA_P2MM * ?=DEFAULT

TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISL9,ISL10,ISL11,BOTTOM MMNO_TYPE,BGA 16.2

50_OHM_SE 0.090 MM =STANDARD=STANDARD0.090 MMY* =STANDARD

50_OHM_SE TOP,BOTTOM Y 0.110 MM 0.090 MM

Y 0.250 MM*27P4_OHM_SE =STANDARD =STANDARD0.1 MM =STANDARD

7X_DIELECTRIC * 0.490 MM ?

*DEFAULT ?0.1 MM

0.5 MM ?*5:1_SPACING

0.4 MM*4:1_SPACING ?

0.090 MMY27P4_OHM_SE 0.310 MMTOP,BOTTOM

10 MM =DEFAULT*STANDARD Y =DEFAULT=DEFAULT =DEFAULT

0 MMY*DEFAULT 0 MM10 MM=50_OHM_SE =50_OHM_SE

0.13 MMYTOP,BOTTOM45_OHM_SE 0.13 MM

=STANDARD=STANDARDY*40_OHM_SE 0.135 MM =STANDARD0.090 MM

Y37_OHM_SE TOP,BOTTOM 0.185 MM 0.090 MM

37_OHM_SE =STANDARD* =STANDARDY 0.155 MM =STANDARD0.090 MM

40_OHM_SE YTOP,BOTTOM 0.165 MM 0.090 MM

=STANDARD 0.120 MM80_OHM_DIFF Y 0.120 MM* 0.105 MM0.105 MM

Y 0.135 MM 0.160 MM 0.160 MM0.135 MMTOP,BOTTOM80_OHM_DIFF

SYNC_DATE=05/16/2011

PCB Rule Definitions
SYNC_MASTER=J40I
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MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_PHYSICAL_RULE_ITEM

TABLE_SPACING_RULE_ITEM

MINIMUM LINE WIDTHALLOW ROUTE
ON LAYER?  LAYER MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAPPHYSICAL_RULE_SET

TABLE_PHYSICAL_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEMTABLE_SPACING_RULE_ITEM

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
TABLE_SPACING_RULE_HEAD

CPU Signal Constraints

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance.

Some signals require 27.4-ohm single-ended impedance.
Most CPU signals with impedance requirements are 50-ohm single-ended.

SPACING

NET_TYPE

PHYSICAL

CPU Net Properties
SPACING

NET_TYPE

PHYSICAL
ELECTRICAL_CONSTRAINT_SET

PEG CLOCK ON PP104 WITH PCIE CONSTRAINTS.

ELECTRICAL_CONSTRAINT_SET

SOURCE: HR PDG section 4.1.9, PDDG section 2.5.1

PCI-Express

XDP Properties

?=2:1_SPACINGCPU_ITP *

?20 MILCPU_COMP *

?8 MIL*CPU_8MIL

?=STANDARDCPU_AGTL *

?=3X_DIELECTRIC*PCIE ?TOP,BOTTOMPCIE =4X_DIELECTRIC

?*CPU_VCCSENSE 25 MIL

?20 MIL*CLK_PCIE

=27P4_OHM_SE=27P4_OHM_SE* =1:1_DIFFPAIRVRSENSE Y 0.2 MM 0.2 MM

?0.457 MMCPU_VID *

TOP,BOTTOM ?CPU_AGTL =2x_DIELECTRIC

SYNC_MASTER=J40I

CPU Constraints
SYNC_DATE=05/16/2011

VR_CPU_ISNS1_NVRSENSE

CPU_VCC_VALSENSE_PCPU_VCCSENSEVRSENSE

CPU_AXG_SENSE_PCPU_VCCSENSECPU_VCCSENSE VRSENSE

CPU_VCCSENSE CPU_VCCSENSEVRSENSE CPU_VCCIOSENSE_N
CPU_VCCIOSENSE_PCPU_VCCSENSE CPU_VCCSENSEVRSENSE

CPU_VCCSENSE CPU_VCCSENSEVRSENSE CPU_VCCSENSE_P

27P4_OHM_SECPU_COMP CPU_COMP0CPU_COMP

27P4_OHM_SE CPU_COMP1CPU_COMP CPU_COMP

27P4_OHM_SECPU_COMP CPU_COMP2CPU_COMP

27P4_OHM_SE CPU_COMP3CPU_COMP CPU_COMP

27P4_OHM_SE CPU_PEG_RBIASCPU_COMP

27P4_OHM_SE CPU_PEG_COMPCPU_COMP

50_OHM_SEPM_DPRSLPVR PM_DPRSLPVRCPU_AGTL

55_OHM_SE CPU_PSI_LCPU_8MIL

50_OHM_SEPM_THRMTRIP_L CPU_8MIL PM_THRMTRIP_L
50_OHM_SECPU_PWRGD CPU_PWRGDCPU_AGTL

50_OHM_SECPU_PROCHOT_L CPU_AGTL CPU_PROCHOT_L

50_OHM_SE CPU_AGTL CPU_PROC_SEL_L
50_OHM_SE CPU_CATERR_LCPU_AGTLCPU_CATERR_L

CPU_CFG<17..16>50_OHM_SECPU_CFG CPU_ITP

CPU_CFG<11..0>CPU_CFG 50_OHM_SE CPU_ITP

PM_SYNC CPU_AGTL50_OHM_SE PM_SYNC

PCIECPU_PECI CPU_PECI50_OHM_SE

PCIE50_OHM_SE CPU_PECI_R

50_OHM_SE CPU_VID CPU_VIDSOUT_R
50_OHM_SE CPU_VIDSOUTCPU_VID

CPU_VCCSA_VID<1..0>50_OHM_SE CPU_VID

50_OHM_SE CPU_ITP XDP_BPM_L<7..4>XDP_BPM_L

CPU_ITP50_OHM_SEXDP_BPM XDP_BPM_L<3..0>

50_OHM_SE CPU_ITP XDP_CPU_CFG<0>CPU_CFG

50_OHM_SE CPU_ITP XDP_CPU_PRDY_LXDP_PRDY_L

CPU_ITP XDP_CPURST_L50_OHM_SE

XDP_TDI CPU_ITP XDP_CPU_TDI50_OHM_SE

50_OHM_SE CPU_ITPXDP_TRST_L XDP_CPU_TRST_L

50_OHM_SE CPU_ITP XDP_PCH_TDO
50_OHM_SE CPU_ITP XDP_PCH_TMS

50_OHM_SE CPU_ITP XDP_PCH_TDI
CPU_ITP50_OHM_SE XDP_PCH_TCK

XDP_TDO 50_OHM_SE CPU_ITP XDP_CPU_TDO

ITPCPU_CLK100M_N90_OHM_DIFF CLK_PCIEXDP_CLK_CPU

XDP_OBSDATA_B<3..0>50_OHM_SE CPU_ITP

CLK_PCIE DMI_CLK100M_CPU_N90_OHM_DIFF

PCIEFDI_DATA FDI_DATA_P<7:0>85_OHM_DIFF

CPU_ITP XDP_PRESENT_L50_OHM_SE

XDP_TDOCPU_ITP50_OHM_SE

XDP_CLK_PCH 90_OHM_DIFF CLK_PCIE ITPXDP_CLK100M_N

XDP_CLK_ITP 90_OHM_DIFF CLK_PCIE XDP_CPU_CLK100M_N
90_OHM_DIFF CLK_PCIEXDP_CLK_ITP XDP_CPU_CLK100M_P

50_OHM_SE CPU_ITP XDP_TDI

PCIE DMI_S2N_N<3:0>DMI_S2N 85_OHM_DIFF

PCIEDMI_S2N DMI_S2N_P<3:0>85_OHM_DIFF

PCIEDMI_N2S DMI_N2S_P<3:0>85_OHM_DIFF

PCIEDMI_N2S DMI_N2S_N<3:0>85_OHM_DIFF

XDP_TMS50_OHM_SE CPU_ITP

XDP_DBRESET_LXDP_BDRESET_L CPU_ITP50_OHM_SE

50_OHM_SE CPU_ITP XDP_VR_READY

50_OHM_SE CPU_ITPXDP_TCK XDP_CPU_TCKPCIEFDI_DATA FDI_DATA_N<7:0>85_OHM_DIFF

CLK_PCIEDMI_CLK100M DMI_CLK100M_CPU_P90_OHM_DIFF

CPU_AGTL FDI_FSYNC<1..0>50_OHM_SE

CPU_AGTL FDI_INT50_OHM_SE

FDI_LSYNC<1..0>CPU_AGTL50_OHM_SE

90_OHM_DIFF CLK_PCIEXDP_CLK_PCH ITPXDP_CLK100M_P

PCIEPEG_R2D 85_OHM_DIFF PEG_R2D_C_P<7..0>

PCIE PEG_D2R_C_N<7..0>85_OHM_DIFF

PCIE PEG_D2R_C_P<7..0>85_OHM_DIFF

CPU_AGTLPM_DPRSLPVR GFX_DPRSLPVR50_OHM_SE

CPU_8MIL GFX_VID<6..0>55_OHM_SE

GFXIMVP_IMONCPU_AGTL50_OHM_SE

50_OHM_SE CPU_ITPXDP_TMS XDP_CPU_TMS

XDP_CPU_PWRGDXDP_CPU_PWRGOOD 50_OHM_SE CPU_ITP

CPU_ITP XDP_RES_RL50_OHM_SE

50_OHM_SE CPU_ITP XDP_CPU_PWRBTN_L

ITPCPU_CLK100M_PXDP_CLK_CPU 90_OHM_DIFF CLK_PCIE

50_OHM_SE CPU_ITP XDP_CPU_PREQ_LXDP_PREQ_l

50_OHM_SE CPU_AGTL CPU_VTTSELECT

50_OHM_SEPM_MEM_PWRGD CPU_AGTL PM_MEM_PWRGD

50_OHM_SE CPU_VID CPU_VIDSCLK_R
50_OHM_SE CPU_VIDSCLKCPU_VID

50_OHM_SE CPU_VIDALERT_L_RCPU_VID

50_OHM_SE CPU_VID CPU_VIDALERT_L

27P4_OHM_SECPU_SM_RCOMP CPU_COMP CPU_SM_RCOMP<2..0>

CPU_AXG_SENSE_NCPU_VCCSENSE CPU_VCCSENSEVRSENSE

CPU_VCCSENSE_NCPU_VCCSENSE CPU_VCCSENSEVRSENSE

VRSENSE VR_CPU_ISNS2_N

VRSENSE VR_CPU_ISNS3_N
VRSENSE VR_CPU_ISNS3_P

VR_CPU_VSNS_R_PVRSENSE

VR_CPU_VSNS_R_NVRSENSE

VR_CPU_VSNS_R_PVRSENSE

VR_CPU_VSNS_R_NVRSENSE

PCIE PEG_R2D_P<7..0>85_OHM_DIFF

PCIEPEG_D2R PEG_D2R_P<7..0>85_OHM_DIFF

PCIE PEG_D2R_N<7..0>85_OHM_DIFF

PCIE85_OHM_DIFF PEG_R2D_C_N<7..0>

PCIE85_OHM_DIFF PEG_R2D_N<7..0>

CPU_AGTL GFX_VR_EN50_OHM_SE

VRSENSE VR_CPU_ISNS2_P

VR_CPU_ISNS1_PVRSENSE

VR_AXG_VSNS_R_PVRSENSE

VR_AXG_VSNS_R_NVRSENSE

VR_AXG_ISNS_PVRSENSE

VR_AXG_ISNS_NVRSENSE

CPU_AXG_VALSENSE_NCPU_VCCSENSEVRSENSE

CPU_AXG_VALSENSE_PCPU_VCCSENSEVRSENSE

CPU_VCC_VALSENSE_NCPU_VCCSENSEVRSENSE
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TABLE_SPACING_RULE_ITEM
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TABLE_SPACING_ASSIGNMENT_ITEM

TABLE_SPACING_ASSIGNMENT_ITEM

TABLE_SPACING_ASSIGNMENT_ITEM

AREA_TYPE SPACING_RULE_SETNET_SPACING_TYPE1 NET_SPACING_TYPE2
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AREA_TYPE SPACING_RULE_SETNET_SPACING_TYPE1 NET_SPACING_TYPE2
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AREA_TYPE SPACING_RULE_SETNET_SPACING_TYPE1 NET_SPACING_TYPE2
TABLE_SPACING_ASSIGNMENT_HEAD

TABLE_SPACING_ASSIGNMENT_ITEM

TABLE_SPACING_ASSIGNMENT_ITEM

TABLE_SPACING_ASSIGNMENT_ITEM
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TABLE_SPACING_ASSIGNMENT_ITEM

AREA_TYPE SPACING_RULE_SETNET_SPACING_TYPE1 NET_SPACING_TYPE2
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Memory Bus Constraints
PHYSICAL

NET_TYPE

Need to support MEM_*-style wildcards!

DQ/DM signals should be matched within 0.508mm of associated DQS pair.
DQS intra-pair matching should be within 0.127mm, no inter-pair matching requirement.
DQS to clock matching should be within [CLK-12.7mm] and [CLK+25.4mm].

DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric.

DDR3:

A/BA/CMD signals should be matched within [CLK-12.7mm] to [CLK+12.7mm] of CLK pairs.
CONTROL signals should be matched within [CLK-12.7mm] to [CLK+0.0mm] of CLK pairs.

SPACING

Memory Net Properties

CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm.

Memory Bus Spacing Group Assignments

SOURCE: HR PDG, Section 4.1.9
SOURCE: Calpella SFF Platform DG, Rev 1.5 (#407364), Section 2.2

Maximum length of any signal from die pad to SODIMM pad is 139.7mm, from procesor ball to SODIMM pad is 114.3mm.

ELECTRICAL_CONSTRAINT_SET

MEM_DQS2MEM*MEM_CLKMEM_DQS

MEM_CTRL2MEM*MEM_DATAMEM_CTRL

MEM_CTRL2MEM*MEM_CMDMEM_CTRL

MEM_CTRL2CTRL*MEM_CTRLMEM_CTRL

MEM_CTRL2MEM*MEM_CLKMEM_CTRL

MEM_CLK2MEM*MEM_DATAMEM_CLK

MEM_CLK2MEM*MEM_CTRLMEM_CLK

MEM_CLK2MEM*MEM_CLKMEM_CLK

?=3:1_SPACING*MEM_DATA2MEM

?=3:1_SPACING*MEM_DQS2MEM

?25 MILS*MEM_2OTHER

MEM_CMD2CMD*MEM_CMDMEM_CMD

MEM_CMD2MEM*MEM_DATAMEM_CMD

MEM_CMD2MEM*MEM_DQSMEM_CMD

MEM_DATA2MEM*MEM_CMDMEM_DATA

MEM_CTRL2MEM*MEM_DQSMEM_CTRL

MEM_CLK2MEM*MEM_DQSMEM_CLK

MEM_CMD2MEM*MEM_CLKMEM_CMD

MEM_2OTHER**MEM_CLK

?=1.5:1_SPACING*MEM_DATA2DATA

?=3:1_SPACING*MEM_CMD2MEM

?=1.5:1_SPACING*MEM_CMD2CMD

?=3:1_SPACING*MEM_CTRL2CTRL

?=2.5:1_SPACING*MEM_CTRL2MEM

?=4:1_SPACING*MEM_CLK2MEM

MEM_DQS2MEM*MEM_DQSMEM_DQS

MEM_DQS2MEM*MEM_DATAMEM_DQS

MEM_DQS2MEM*MEM_CMDMEM_DQS

MEM_DQS2MEM*MEM_CTRLMEM_DQS

MEM_CLK2MEM*MEM_CMDMEM_CLK

MEM_2OTHER**MEM_CMD

MEM_DATA2MEM*MEM_DQSMEM_DATA

MEM_2OTHER**MEM_DQS

MEM_2OTHER**MEM_DATA

MEM_2OTHER**MEM_CTRL

MEM_DATA2DATA*MEM_DATAMEM_DATA

MEM_DATA2MEM*MEM_CLKMEM_DATA

MEM_DATA2MEM*MEM_CTRLMEM_DATA

MEM_CMD2MEM*MEM_CTRLMEM_CMD

SYNC_MASTER=J40I

Memory Constraints
SYNC_DATE=05/16/2011

MEM_CLKMEM_B_CLK MEM_B_CLK_N<5..0>85_OHM_DIFF

MEM_CTRLMEM_B_CNTL MEM_B_CKE<3..0>40_OHM_SE

MEM_CTRLMEM_B_CNTL MEM_B_ODT<3..0>40_OHM_SE

MEM_CMDMEM_B_CMD MEM_B_A<15..0>40_OHM_SE

MEM_CMDMEM_B_CMD MEM_B_RAS_L40_OHM_SE

MEM_DQSMEM_B_DQS7 MEM_B_DQS_N<7>85_OHM_DIFF

MEM_DQSMEM_B_DQS7 MEM_B_DQS_P<7>85_OHM_DIFF

MEM_DQSMEM_B_DQS6 MEM_B_DQS_N<6>85_OHM_DIFF

MEM_DQSMEM_B_DQS6 MEM_B_DQS_P<6>85_OHM_DIFF

MEM_DQSMEM_B_DQS5 MEM_B_DQS_N<5>85_OHM_DIFF

MEM_DQSMEM_B_DQS5 MEM_B_DQS_P<5>85_OHM_DIFF

MEM_DQSMEM_B_DQS4 MEM_B_DQS_N<4>85_OHM_DIFF

MEM_DQSMEM_B_DQS4 MEM_B_DQS_P<4>85_OHM_DIFF

MEM_DQSMEM_B_DQS3 MEM_B_DQS_N<3>85_OHM_DIFF

MEM_DQSMEM_B_DQS3 MEM_B_DQS_P<3>85_OHM_DIFF

MEM_DQSMEM_B_DQS2 MEM_B_DQS_N<2>85_OHM_DIFF

MEM_DQSMEM_B_DQS2 MEM_B_DQS_P<2>85_OHM_DIFF

MEM_DQSMEM_B_DQS1 MEM_B_DQS_N<1>85_OHM_DIFF

MEM_DQSMEM_B_DQS1 MEM_B_DQS_P<1>85_OHM_DIFF

MEM_DQSMEM_B_DQS0 MEM_B_DQS_N<0>85_OHM_DIFF

MEM_DQSMEM_B_DQS0 MEM_B_DQS_P<0>85_OHM_DIFF

MEM_DQSMEM_A_DQS7 MEM_A_DQS_P<7>85_OHM_DIFF

MEM_DQSMEM_A_DQS6 MEM_A_DQS_N<6>85_OHM_DIFF

MEM_A_DQS5 MEM_A_DQS_P<5>MEM_DQS85_OHM_DIFF

MEM_DQSMEM_A_DQS5 MEM_A_DQS_N<5>85_OHM_DIFF

MEM_DQSMEM_A_DQS4 MEM_A_DQS_P<4>85_OHM_DIFF

MEM_DQSMEM_A_DQS2 MEM_A_DQS_N<2>85_OHM_DIFF

MEM_DQSMEM_A_DQS3 MEM_A_DQS_P<3>85_OHM_DIFF

MEM_DQSMEM_A_DQS1 MEM_A_DQS_N<1>85_OHM_DIFF

MEM_DQSMEM_A_DQS2 MEM_A_DQS_P<2>85_OHM_DIFF

MEM_DQSMEM_A_DQS1 MEM_A_DQS_P<1>85_OHM_DIFF

MEM_DQSMEM_A_DQS0 MEM_A_DQS_N<0>85_OHM_DIFF

MEM_CMD MEM_A_BA<2..0>MEM_A_CMD 40_OHM_SE

MEM_CLKMEM_B_CLK MEM_B_CLK_P<5..0>85_OHM_DIFF

MEM_DATAMEM_B_DQ_BYTE6 MEM_B_DQ<55..48>50_OHM_SE

MEM_DATAMEM_B_DQ_BYTE4 MEM_B_DQ<39..32>50_OHM_SE

MEM_DATAMEM_B_DQ_BYTE3 MEM_B_DQ<31..24>50_OHM_SE

MEM_DATAMEM_B_DQ_BYTE2 MEM_B_DQ<23..16>50_OHM_SE

MEM_DATAMEM_B_DQ_BYTE1 MEM_B_DQ<15..8>50_OHM_SE

MEM_CMDMEM_B_CMD MEM_B_WE_L40_OHM_SE

MEM_DATAMEM_B_DQ_BYTE7 MEM_B_DQ<63..56>50_OHM_SE

MEM_DATAMEM_B_DQ_BYTE5 MEM_B_DQ<47..40>50_OHM_SE

MEM_CMDMEM_B_CMD MEM_B_CAS_L40_OHM_SE

MEM_CMDMEM_A_CMD MEM_A_RAS_L40_OHM_SE

MEM_CLKMEM_A_CLK MEM_A_CLK_N<5..0>85_OHM_DIFF

MEM_CLKMEM_A_CLK MEM_A_CLK_P<5..0>85_OHM_DIFF

MEM_DATAMEM_A_DQ_BYTE7 MEM_A_DQ<63..56>50_OHM_SE

MEM_DATAMEM_A_DQ_BYTE6 MEM_A_DQ<55..48>50_OHM_SE

MEM_DATAMEM_A_DQ_BYTE5 MEM_A_DQ<47..40>50_OHM_SE

MEM_CTRLMEM_A_CNTL MEM_A_CKE<3..0>40_OHM_SE

MEM_CTRLMEM_A_CNTL MEM_A_CS_L<3..0>40_OHM_SE

MEM_CTRLMEM_A_CNTL MEM_A_ODT<3..0>40_OHM_SE

MEM_DATAMEM_B_DQ_BYTE0 MEM_B_DQ<7..0>50_OHM_SE

MEM_CMDMEM_B_CMD MEM_B_BA<2..0>40_OHM_SE

MEM_CTRLMEM_B_CNTL MEM_B_CS_L<3..0>40_OHM_SE

MEM_DQSMEM_A_DQS7 MEM_A_DQS_N<7>85_OHM_DIFF

MEM_DATAMEM_A_DQ_BYTE3 MEM_A_DQ<31..24>50_OHM_SE

MEM_DATAMEM_A_DQ_BYTE2 MEM_A_DQ<23..16>50_OHM_SE

MEM_DQSMEM_A_DQS6 MEM_A_DQS_P<6>85_OHM_DIFF

MEM_DQSMEM_A_DQS4 MEM_A_DQS_N<4>85_OHM_DIFF

MEM_DQSMEM_A_DQS3 MEM_A_DQS_N<3>85_OHM_DIFF

MEM_DQSMEM_A_DQS0 MEM_A_DQS_P<0>85_OHM_DIFF

MEM_DATAMEM_A_DQ_BYTE4 MEM_A_DQ<39..32>50_OHM_SE

MEM_DATAMEM_A_DQ_BYTE1 MEM_A_DQ<15..8>50_OHM_SE

MEM_DATAMEM_A_DQ_BYTE0 MEM_A_DQ<7..0>50_OHM_SE

MEM_CMDMEM_A_CMD MEM_A_WE_L40_OHM_SE

MEM_CMDMEM_A_CMD MEM_A_CAS_L40_OHM_SE

MEM_CMDMEM_A_CMD MEM_A_A<15..0>40_OHM_SE
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SATA PROPERTIES

USB 2.0 AND 3.0 INTERFACE CONSTRAINTS

SOURCE: HR PLATFORM DESIGN GUIDE, TABLES 191,193

ELECTRICAL_CONSTRAINT_SET PHYSICAL

NET_TYPE

PHYSICAL

NET_TYPE

SPACING

DP Properties
SPACING

PER ANIL:  MODIFIED DP CONNECTOR NEEDS 90 OHMS.  MEASURE PROTO BOARD AND ADJUST IF NEEDED.

ELECTRICAL_CONSTRAINT_SET

PCH USB NET PROPERTIESDigital Video Signal Constraints

SPACING

NET_TYPE

PHYSICAL

SOURCE: HR PDG, TABLES 191,193, Radeon TRM section 7.7.1

SATA Interface Constraints

SPACING

NET_TYPE

PHYSICALELECTRICAL_CONSTRAINT_SET

SOURCE: HR PLATFORM DESIGN GUIDE, TABLES 191,193

HDMI Properties
ELECTRICAL_CONSTRAINT_SET
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I376

I377

I378

I379

I380

I381
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=5:1_SPACINGUSB3 * ?

=4:1_SPACINGUSB ?*

?* 15 MILUSB_RBIAS

SYNC_MASTER=J40I

PCH Constraints 1
SYNC_DATE=05/16/2011

=5:1_SPACING ?SATA TOP,BOTTOM

?TOP,BOTTOMDISPLAYPORT =4:1_SPACING

* ?=5:1_SPACINGSATA

SATA_ICOMP ?* 15 MIL

TMDS ?TOP,BOTTOM =4:1_SPACING

=4:1_SPACINGUSB ?TOP,BOTTOM

* =4:1_SPACINGDISPLAYPORT ?

*TMDS ?=4:1_SPACING

TMDS HDMI_CLK_LS_N85_OHM_DIFF

HDMI_DATA_CONN_N<2..0>TMDS100_OHM_DIFF
HDMI_DATA_CONN_P<2..0>TMDS100_OHM_DIFF

HDMI_CLK_NTMDS100_OHM_DIFF

TMDS100_OHM_DIFF HDMI_DATA_N<2..0>
HDMI_DATA_P<2..0>TMDS100_OHM_DIFF
HDMI_LS_SCLTMDS55_OHM_SE
HDMI_LS_SDATMDS55_OHM_SE

TMDS85_OHM_DIFF HDMI_DATA_LS_P<2..0>
TMDS85_OHM_DIFF HDMI_DATA_LS_N<2..0>

TMDS HDMI_DATA_FLT_P<2..0>100_OHM_DIFF

HDMI_DATA_FLT_N<2..0>TMDS100_OHM_DIFF

HDMI_CLK_PTMDS100_OHM_DIFF

HDMI_CLK_LS_PTMDS85_OHM_DIFF

TMDS HDMI_CLK_CONN_P100_OHM_DIFF

HDMI_DATA_C_P<2..0>TMDS85_OHM_DIFF

USB_BT_CONN_NUSB85_OHM_DIFF

85_OHM_DIFF USB USB_IR_P
85_OHM_DIFF USB USB_IR_NUSB_IR

85_OHM_DIFF DP_TBTSNK1_AUXCH_NDISPLAYPORT

85_OHM_DIFF DP_TBTSNK1_AUXCH_C_PDISPLAYPORT

85_OHM_DIFF DISPLAYPORT DP_TBTSNK1_AUXCH_C_N

85_OHM_DIFF USB3 USB3_EXTD_TX_C_P
85_OHM_DIFF USB3 USB3_EXTD_TX_C_N
85_OHM_DIFF USB3 USB3_EXTC_TX_C_P
85_OHM_DIFF USB3 USB3_EXTC_TX_C_N
85_OHM_DIFF USB3 USB3_EXTB_TX_C_P
85_OHM_DIFF USB3 USB3_EXTB_TX_C_N
85_OHM_DIFF USB3 USB3_EXTA_TX_C_P
85_OHM_DIFF USB3 USB3_EXTA_TX_C_N
85_OHM_DIFF USB3 USB3_EXTD_RX_C_P
85_OHM_DIFF USB3 USB3_EXTD_RX_C_N
85_OHM_DIFF USB3 USB3_EXTC_RX_C_P
85_OHM_DIFF USB3 USB3_EXTC_RX_C_N
85_OHM_DIFF USB3 USB3_EXTB_RX_C_P
85_OHM_DIFF USB3 USB3_EXTB_RX_C_N
85_OHM_DIFF USB3 USB3_EXTA_RX_C_P

USB3 USB3_EXTD_TX_F_P85_OHM_DIFF

USB3_EXTD_TX_F_NUSB385_OHM_DIFF

USB3 USB3_EXTC_TX_F_P85_OHM_DIFF

USB3 USB3_EXTC_TX_F_N85_OHM_DIFF

USB385_OHM_DIFF USB3_EXTB_TX_F_P
USB385_OHM_DIFF USB3_EXTB_TX_F_N
USB385_OHM_DIFF USB3_EXTA_TX_F_P
USB385_OHM_DIFF USB3_EXTA_TX_F_N
USB385_OHM_DIFF USB3_EXTD_RX_F_P
USB385_OHM_DIFF USB3_EXTD_RX_F_N
USB385_OHM_DIFF USB3_EXTC_RX_F_P
USB385_OHM_DIFF USB3_EXTC_RX_F_N
USB385_OHM_DIFF USB3_EXTB_RX_F_P
USB385_OHM_DIFF USB3_EXTB_RX_F_N
USB385_OHM_DIFF USB3_EXTA_RX_F_P

USB3_EXTA_RX_F_NUSB385_OHM_DIFF

85_OHM_DIFF USB3_EXTD_TX_PUSB3

USB3_EXTD_TX USB3_EXTD_TX_NUSB385_OHM_DIFF

85_OHM_DIFF USB3_EXTC_TX_PUSB3

85_OHM_DIFF USB3_EXTC_TX_NUSB3_EXTC_TX USB3

85_OHM_DIFF USB3_EXTB_TX_PUSB3

85_OHM_DIFFUSB3_EXTB_TX USB3_EXTB_TX_NUSB3

USB3_EXTA_TX_P85_OHM_DIFF USB3

USB3_EXTA_TX_NUSB3_EXTA_TX 85_OHM_DIFF USB3

USB3_EXTD_RX_P85_OHM_DIFF USB3
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TABLE_SPACING_RULE_ITEM

TABLE_SPACING_RULE_ITEM

TABLE_SPACING_ASSIGNMENT_ITEM
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ELECTRICAL_CONSTRAINT_SET

FireWire Net Properties
PHYSICAL

NET_TYPE

SD CARD INTERFACE CONSTRAINTS
ELECTRICAL_CONSTRAINT_SET

ELECTRICAL_CONSTRAINT_SET PHYSICAL

NET_TYPE

SPACING

SPACINGPHYSICAL

NET_TYPE

SD Interface Properties

High-voltage isolated
ethernet signals.

Port 0 and 2 Not Used

Ethernet Net PropertiesETHERNET CONSTRAINTS

SOURCE: Broadcom 5764-DS04-RDS Page 38

FireWire Interface Constraints

NOTE: 2.2kV isolation needed on all primary-side ethernet signals. Min 1.27mm separation from all other copper on the board!

SPACING

I166

I167

I168

I169

I170

I171

I172

I173

I174

I175

I176

I177

I178

I180

I181

I182

I183

I184

I185

I186

I187

I188

I189

I190

I191

I192

I193

ENET_MDIENET_HV *ENET_HV

*ENET_HV * 2KV_SPACING

1001.27 MM2KV_SPACING TOP,BOTTOM

1002KV_SPACING * 0.50 MM

=3X_DIELECTRICSD_INTERFACE ?*

?0.6 MM*ENET_MDI

?=3:1_SPACINGFW_TP *

?=3:1_SPACINGENET_3X *

SYNC_MASTER=J40I

Ethernet/FW Constraints
SYNC_DATE=05/16/2011

SDCONNF_CLKSD_INTERFACE55_OHM_SE

SDCONNF_CLK_FFSD_INTERFACE55_OHM_SE

SD_INTERFACE SDCONN_CLK_FF55_OHM_SE

55_OHM_SE SD_INTERFACE SDCONN_CLK

SD_INTERFACE ENET_CR_DATA<7..0>55_OHM_SE

SD_INTERFACE ENET_CR_CLK55_OHM_SE

SD_INTERFACE SDCONN_DATA<7..0>55_OHM_SE

SD_INTERFACE SDCONN_CMD55_OHM_SE

ENET_HV ENET_CMODE_REF
ENET_HV ENET_CENTER_TAP<3..0>50_OHM_SE

ENET_HV ENET_MDI_TRAN_P<3..0>100_OHM_DIFF

ENET_3X SYSCLK_CLK25M_ENET50_OHM_SE

ENET_HV ENET_MDI_TRAN_N<3..0>100_OHM_DIFF

ENET_3X TP_ENET_CLK25M_XTALO50_OHM_SE

ENET_MDI ENET_MDI_N<3..0>100_OHM_DIFF

ENET_MDIENET_MDI ENET_MDI_P<3..0>100_OHM_DIFF

ENET_3X ENET_RESET_L50_OHM_SE

SD_INTERFACE SDCONN_DATA_R<7..0>55_OHM_SE

SD_INTERFACE SDCONN_CMD_R55_OHM_SE

SD_INTERFACE ENET_CR_CMD55_OHM_SE

SD_INTERFACE SDCONN_CLK_R55_OHM_SE

110_OHM_DIFF FW_PORT0_TPAL_PFW_TP
FW_PORT1_TPA_N110_OHM_DIFF FW_TP

FW_P1_TPA FW_PORT1_TPA_P110_OHM_DIFF FW_TP
FW_PORT0_TPBL_N110_OHM_DIFF FW_TP
FW_PORT0_TPBL_P110_OHM_DIFF FW_TP
FW_PORT1_TPB_N110_OHM_DIFF FW_TP

FW_P1_TPB FW_PORT1_TPB_P110_OHM_DIFF FW_TP

FW_CLK24P576M_XI50_OHM_SE CLK_PCIE

FW_CLK24P576M_XOCLK_PCIE50_OHM_SE

CLK_PCIE50_OHM_SE FW_CLK24P576M_XO_R

110_OHM_DIFF FW_PORT0_TPAL_NFW_TP
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LINE-TO-LINE SPACINGLAYERSPACING_RULE_SET WEIGHT
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TABLE_SPACING_RULE_ITEM
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DISPLAYPORT SIGNAL CONSTRAINTS

TBT SPI SIGNAL CONSTRAINTS

SOURCE: BILL CORNELIUS’S TBT ROUTING NOTES

TBT/DP CONNECTOR SIGNAL CONSTRAINTS

TBT I2C SIGNAL CONSTRAINTS
NOTE: DISPLAYPORT PHYSICAL/SPACING CONSTRAINTS PROVIDED BY CHIPSET OR GPU PAGE.

SPACINGPHYSICAL

NET_TYPE

TBT/DP NET PROPERTIES

PHYSICAL SPACING

NET_TYPE

TBT IC NET PROPERTIES

ELECTRICAL_CONSTRAINT_SET

ELECTRICAL_CONSTRAINT_SET

I276

I277

I278

I279

I280

I281

I282

I283

I284

I285

I286

I287

I288

TBT_I2C * ?=2X_DIELECTRIC

* ?TBT_SPI =2X_DIELECTRIC

TOP,BOTTOM ?TBTDP =7X_DIELECTRIC* ?TBTDP =5X_DIELECTRIC

SYNC_MASTER=J40I SYNC_DATE=05/16/2011

TBT CONSTRAINTS

SMB_50S TBT_I2C I2C_TBTRTR_SDA
SMB_50S TBT_I2C I2C_TBTRTR_SCL

TBTDP85_OHM_DIFF DP_A_AUXCH_DDC_N

DISPLAYPORT DP_TBTPA_AUXCH_N85_OHM_DIFF

DISPLAYPORT DP_TBTPA_AUXCH_C_P85_OHM_DIFF

TBT_I2C DP_AUXCH_ISOL

TBT_A_HPDTBT_I2C

TBT_A_CIO_SELTBT_I2C

TBT_A_HV_ENTBT_I2C

TBT_A_LSRXTBT_I2C
TBT_A_CONFIG1_BUFTBT_I2C
TBT_A_CONFIG2_RCTBT_I2C

TBT_A_DP_PWRDNTBT_I2C
DP_TBTPA_HPDTBT_I2C

DP_AUXIO_ENTBT_I2C

TBT_A_LSTXTBT_I2C

DISPLAYPORT85_OHM_DIFF DP_A_LSX_ML_P<1>
DISPLAYPORT85_OHM_DIFF DP_A_LSX_ML_N<1>

DISPLAYPORT DP_TBTPA_ML_C_N<3>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_C_N<1>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_C_P<3>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_C_P<1>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_P<1>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_N<3>85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_N<1>85_OHM_DIFF

TBT_SPITBT_SPI_CS_L TBT_SPI_CS_L55_OHM_SE

TBT_SPITBT_SPI_CLK 55_OHM_SE TBT_SPI_CLK
TBT_SPITBT_SPI_MOSI TBT_SPI_MOSI55_OHM_SE

TBT_SPITBT_SPI_MISO TBT_SPI_MISO55_OHM_SE

DISPLAYPORT DP_TBTPA_AUXCH_C_N85_OHM_DIFF

DISPLAYPORT DP_TBTPA_ML_P<3>85_OHM_DIFF

DISPLAYPORT85_OHM_DIFF DP_TBTPA_AUXCH_P

TBT_A_D2R_P<1>TBTDPTBT_D2R1 85_OHM_DIFF

TBT_A_D2R_P<0>TBT_D2R0 TBTDP85_OHM_DIFF

TBT_A_R2D_N<1>TBTDPTBT_R2D1 85_OHM_DIFF

TBT_A_D2R_N<0>85_OHM_DIFF TBTDPTBT_D2R0

TBT_A_D2R_C_P<1..0>TBTDP85_OHM_DIFF
TBT_A_D2R_C_N<1..0>TBTDP85_OHM_DIFF
TBT_A_D2R1_AUXDDC_P85_OHM_DIFF TBTDP
TBT_A_D2R1_AUXDDC_NTBTDP85_OHM_DIFF
DP_A_AUXCH_DDC_PTBTDP85_OHM_DIFF

TBT_A_R2D_P<0>85_OHM_DIFF TBTDPTBT_R2D0
TBT_A_R2D_N<0>85_OHM_DIFF TBTDPTBT_R2D0
TBT_A_R2D_P<1>TBTDP85_OHM_DIFFTBT_R2D1

TBT_A_D2R_N<1>TBTDPTBT_D2R1 85_OHM_DIFF
TBT_A_R2D_C_P<1..0>TBTDP85_OHM_DIFF
TBT_A_R2D_C_N<1..0>TBTDP85_OHM_DIFF
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SMC SMBus Net Properties
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

NET_TYPE

DIFFERENTIAL_PAIR

I83

I84

I85

I86

0.1 MM0.1 MM=STANDARD=STANDARD=STANDARD=STANDARD*1TO1_DIFFPAIR

SYNC_MASTER=J40I

SMC Constraints
SYNC_DATE=05/16/2011

SMB_50SSMBUS_SMC_B_S0_SCL SMBUS_SMC_1_S0_SCLSMB SMBUS_SMC_1

SMB_50S SMB SMBUS_SMC_1_S0_SDASMBUS_SMC_1

SMB_50SSMBUS_SMC_0_S0_SCL SMBUS_SMC_0 SMBUS_SMC_0_S0_SCLSMB

SMB_50S SMBUS_SMC_ASF ENET_ASF_SMB_DATASMB

SMB_50S SMBUS_SMC_ASF ENET_ASF_SMB_CLKSMBUS_SMC_BSA_SCL SMB

SMB_50S SMB SMBUS_SMC_0 SMBUS_SMC_0_S0_SDA

SMB_50S SMBUS_SMC_2_S3_SDASMB SMBUS_SMC_2

SMB_50SSMBUS_SMC_A_S3_SCL SMB SMBUS_SMC_2_S3_SCLSMBUS_SMC_2

SMB_50S SMB SMB_SMC_1_STR_SDA
SMB_50S SMB_SMC_B_TSN_SCLSMB

SMB_50S SMB_SMC_B_TSN_SDASMB

SMB_50S SMBUS_SMC_MGMT SMBUS_SMC_MGMT_SDASMB

SMB_50S SMB SMB_SMC_1_STR_SCL

SMB_50S SMBUS_SMC_MGMT SMBUS_SMC_MGMT_SCLSMBUS_SMC_MGMT_SCL SMB
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ELECTRICAL_CONSTRAINT_SET

ELECTRICAL_CONSTRAINT_SET

GDDR5 Frame Buffer Signal Constraints

PHYSICAL

NET_TYPE

SPACING

SPACING

NET_TYPE

PHYSICAL

Kepler Net Properties

GDDR5 FB B Net Properties

SYNC_MASTER=J40I SYNC_DATE=05/16/2011

GPU (KEPLAR) CONSTRAINTS

?*GDDR5_DATA =3x_DIELECTRIC

=STANDARD =STANDARD12.7 MM=50_OHM_SE* =50_OHM_SE=50_OHM_SEGDDR5_45R50SE

?=7x_DIELECTRICGDDR5_EDC *

=2x_DIELECTRICGDDR5_CMD * ?

GDDR5_CLK * =5x_DIELECTRIC ?
FB_B0_ABI_LFB_B0_CMD GDDR5_CMD45_OHM_SE

FB_B0_CLK_PFB_B0_CLK GDDR5_CLK80_OHM_DIFF
FB_B0_CLK_NFB_B0_CLK GDDR5_CLK80_OHM_DIFF

FB_B0_CKE_LFB_B0_CMD_R GDDR5_CMD45_OHM_SE
FB_B1_CKE_LFB_B1_CMD_R GDDR5_CMD45_OHM_SE
FB_B0_CS_LFB_B0_CMD GDDR5_CMD45_OHM_SE
FB_B1_CS_LFB_B1_CMD GDDR5_CMD45_OHM_SE
FB_B0_EDC<0>FB_B0_EDC0 GDDR5_EDC45_OHM_SE

FB_B1_WE_LFB_B1_CMD GDDR5_CMD45_OHM_SE

FB_B0_EDC<2>FB_B0_EDC2 GDDR5_EDC45_OHM_SE

FB_B1_EDC<0>FB_B1_EDC0 GDDR5_EDC45_OHM_SE

FB_B0_EDC<3>FB_B0_EDC3 GDDR5_EDC45_OHM_SE

FB_B0_WE_LFB_B0_CMD GDDR5_CMD45_OHM_SE

FB_B0_DBI_L<0>FB_B0_DBI_L0 GDDR5_DATA45_OHM_SE

FB_B0_DBI_L<2>FB_B0_DBI_L2 GDDR5_DATA45_OHM_SE

FB_B1_DBI_L<2>FB_B1_DBI_L2 GDDR5_DATA45_OHM_SE

FB_B1_DQ<15..8>FB_B1_DQ_BYTE1 GDDR5_DATA45_OHM_SE

FB_B1_DQ<7..0>FB_B1_DQ_BYTE0 GDDR5_DATA45_OHM_SE

FB_B0_RESET_LFB_B0_CMD_R GDDR5_CMD45_OHM_SE

GPU_CLK27M CLK_SLOW55_OHM_SE GPU_OSC_27M_SSIN
GPU_OSC_27M_XTAL_BUFFOUTGPU_CLK27M CLK_SLOW55_OHM_SE

GPU_OSC_27M_XTALOUTGPU_CLK27M CLK_SLOW55_OHM_SE

FB_B1_DQ<23..16>FB_B1_DQ_BYTE2 GDDR5_DATA45_OHM_SE

GPU_OSC_27M_XTALINGPU_CLK27M CLK_SLOW55_OHM_SE

FB_B1_DQ<31..24>FB_B1_DQ_BYTE3 GDDR5_DATA45_OHM_SE

FB_B1_EDC<1>FB_B1_EDC1 GDDR5_EDC45_OHM_SE

FB_B1_EDC<3>FB_B1_EDC3 GDDR5_EDC45_OHM_SE

FB_B0_DBI_L<1>FB_B0_DBI_L1 GDDR5_DATA45_OHM_SE

FB_B1_DBI_L<3>FB_B1_DBI_L3 GDDR5_DATA45_OHM_SE

FB_B1_WCLK_N<0>FB_B1_WCLK0 GDDR5_CMD80_OHM_DIFF
FB_B1_WCLK_P<1>FB_B1_WCLK1 GDDR5_CMD80_OHM_DIFF

FB_B0_DQ<7..0>FB_B0_DQ_BYTE0 GDDR5_DATA45_OHM_SE

FB_B0_DQ<31..24>FB_B0_DQ_BYTE3 GDDR5_DATA45_OHM_SE

FB_B1_WCLK_N<1>FB_B1_WCLK1 GDDR5_CMD80_OHM_DIFF

FB_B0_WCLK_P<1>FB_B0_WCLK1 GDDR5_CMD80_OHM_DIFF

FB_B1_ABI_LFB_B1_CMD GDDR5_CMD45_OHM_SE
FB_B0_RAS_LFB_B0_CMD GDDR5_CMD45_OHM_SE

FB_B0_DQ<23..16>FB_B0_DQ_BYTE2 GDDR5_DATA45_OHM_SE

FB_B1_RAS_LFB_B1_CMD GDDR5_CMD45_OHM_SE

FB_B1_CLK_PFB_B1_CLK GDDR5_CLK80_OHM_DIFF
FB_B1_CLK_NFB_B1_CLK GDDR5_CLK80_OHM_DIFF

FB_B1_A<8..0>FB_B1_CMD GDDR5_CMD45_OHM_SE

FB_B0_A<8..0>FB_B0_CMD GDDR5_CMD45_OHM_SE

FB_B1_CAS_LFB_B1_CMD GDDR5_CMD45_OHM_SE

FB_B0_DQ<15..8>FB_B0_DQ_BYTE1 GDDR5_DATA45_OHM_SE

FB_B1_WCLK_P<0>FB_B1_WCLK0 GDDR5_CMD80_OHM_DIFF

FB_B0_EDC<1>FB_B0_EDC1 GDDR5_EDC45_OHM_SE

FB_B0_CAS_LFB_B0_CMD GDDR5_CMD45_OHM_SE

FB_B1_DBI_L<0>FB_B1_DBI_L0 GDDR5_DATA45_OHM_SE

FB_B0_DBI_L<3>FB_B0_DBI_L3 GDDR5_DATA45_OHM_SE

PEX_TSTCLK_O_P1:1_DIFFPAIR
PEX_TSTCLK_O_N1:1_DIFFPAIR

FB_B1_EDC<2>FB_B1_EDC2 GDDR5_EDC45_OHM_SE

FB_B1_DBI_L<1>FB_B1_DBI_L1 GDDR5_DATA45_OHM_SE

FB_B0_WCLK_P<0>FB_B0_WCLK0 GDDR5_CMD80_OHM_DIFF
FB_B0_WCLK_N<0>FB_B0_WCLK0 GDDR5_CMD80_OHM_DIFF

FB_B0_WCLK_N<1>FB_B0_WCLK1 GDDR5_CMD80_OHM_DIFF

FB_B1_RESET_LFB_B1_CMD_R GDDR5_CMD45_OHM_SE
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