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SKY65040-360LF: Low Noise Amplifier
1.5–2.4 GHz 

DATA SHEET

Applications
L฀฀7IRELESS฀INFRASTRUCTURE฀INCLUDING฀'3-�฀#$-!�฀7
#$-!�฀ 
AND฀4$
3#$-!
s฀5LTRA฀LOW฀NOISE฀APPLICATIONS

Features
L฀฀5LTRA฀LOW฀NOISE฀FIGURE�฀����฀D"฀ ฀����฀'(Z
L฀฀%XCELLENT฀INPUT฀AND฀OUTPUT฀RETURN฀LOSS
L฀฀!DJUSTABLE฀GAIN�฀��n��฀D"฀ ฀����฀'(Z
L฀฀(IGH฀OUTPUT฀�RD฀ORDER฀INTERCEPT�฀����฀D"M฀ ฀��฀M!
L฀฀/UTPUT฀0�฀D"�฀��฀D"M฀ ฀����฀'(Z
L฀฀3INGLE�฀POSITIVE฀$#฀SUPPLY฀VOLTAGE
L฀฀!DJUSTABLE฀SUPPLY฀CURRENT�฀��n���฀M!
L฀฀,OW฀COST฀SMALL฀�
LEAD฀1&.฀�฀X฀�฀MM฀PACKAGE
 L฀฀!VAILABLE฀LEAD฀�0B	
FREE�฀2O(3
COMPLIANT�฀AND฀'REEN©�฀ 
-3,
�฀ ฀���฀ª#฀PER฀*%$%#฀*
34$
���

Functional Block Diagram

8-Lead QFN 2 x 2 mm Package
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Description

4HE฀3+9�����
���,&฀IS฀A฀HIGH฀PERFORMANCE�฀TWO
STAGE฀ULTRALOW฀
NOISE฀AMPLIFIER฀FABRICATED฀FROM฀3KYWORKS฀ADVANCED฀P(%-4฀PROCESS฀
AND฀PACKAGED฀IN฀A฀1&.฀�,฀�฀X฀�฀MM฀PACKAGE�฀4HE฀DEVICE฀FEATURES฀
EXCELLENT฀INPUT฀AND฀OUTPUT฀RETURN฀LOSS฀AND฀AN฀INTEGRATED฀INTERSTAGE฀
MATCHING฀NETWORK�฀4HE฀AMPLIFIER�S฀ULTRALOW฀NOISE฀FIGURE�฀HIGH฀GAIN฀
AND฀EXCELLENT฀THIRD฀ORDER฀INTERCEPT฀�)0�	฀ALLOWS฀IT฀TO฀BE฀USED฀IN฀
VARIOUS฀RECEIVER฀AND฀TRANSMITTER฀APPLICATIONS�฀

4HE฀3+9�����
���,&฀IS฀LEAD฀�0B	
FREE฀AND฀2O(3
COMPLIANT�

3KYWORKS฀'REEN©฀PRODUCTS฀ARE฀2O(3฀�2ESTRICTION฀ 
OF฀(AZARDOUS฀3UBSTANCES	
COMPLIANT�฀CONFORM฀TO฀ 
THE฀%)!�%)#4!�*%)4!฀*OINT฀)NDUSTRY฀'UIDE฀�*)'	฀ 
,EVEL฀!฀GUIDELINES�฀ARE฀HALOGEN฀FREE฀ACCORDING฀TO฀ 
)%#
�����
�
���฀AND฀CONTAIN฀������฀PPM฀ANTIMONY฀ 
TRIOXIDE฀IN฀POLYMERIC฀MATERIALS�

NEW

0IN฀��฀6$$� 0IN฀��฀&EEDBACK

0IN฀��฀2&). 0IN฀��฀.O฀#ONNECTION

0IN฀��฀")!3� 0IN฀��฀2&/54�6$$�

0IN฀��฀")!3� 0IN฀��฀.O฀#ONNECTION
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Absolute Maximum Ratings

0ERFORMANCE฀IS฀GUARANTEED฀ONLY฀UNDER฀THE฀CONDITIONS฀LISTED฀IN฀THE฀SPECIFICATIONS฀TABLE฀AND฀IS฀
NOT฀GUARANTEED฀UNDER฀THE฀FULL฀RANGE�S	฀DESCRIBED฀BY฀THE฀!BSOLUTE฀-AXIMUM฀SPECIFICATIONS�
%XCEEDING฀ANY฀OF฀THE฀ABSOLUTE฀MAXIMUM�MINIMUM฀SPECIFICATIONS฀MAY฀RESULT฀IN฀PERMANENT฀
DAMAGE฀TO฀THE฀DEVICE฀AND฀WILL฀VOID฀THE฀WARRANTY�

CAUTION:  Although this device is designed to be as robust as 

possible, ESD (Electrostatic Discharge) can damage 

this device. This device must be protected at all 

times from ESD. Static charges may easily produce 

potentials of several kilovolts on the human body or 

equipment, which can discharge without detection.  

Industry-standard ESD precautions must be employed 

at all times.

Operating Characteristics

T = 25 °C, Z0 = 50 , VDD = 5 V, IDD = 65 mA, parameters include recommended 1950 MHz matching network  

unless otherwise noted

Parameter Symbol Condition Min. Typ. Max. Unit

.OISE฀FIGURE��	 .& ���� � D"

3MALL฀SIGNAL฀GAIN฀ |S��| ���� �� ���� D"

)NPUT฀RETURN฀LOSS |S��| 
�� D"

/UTPUT฀RETURN฀LOSS฀ |S22| 
�� D"

2EVERSE฀ISOLATION฀ |S��| 
�� D"

/UTPUT฀THIRD฀ORDER฀INTERCEPT฀POINT /)0� �฀-(Z฀SPACING�฀0).฀�฀
��฀D"M฀PER฀TONE ���� D"M

�฀D"฀OUTPUT฀COMPRESSION฀POINT /0�฀D" �� D"M

3TABILITY 5NCONDITIONALLY฀STABLE฀UP฀TO฀��฀'(Z

Characteristic Value

3UPPLY฀VOLTAGE฀�6$$	 ���฀6

2&฀INPUT฀POWER฀�0).	 ��฀D"M

3UPPLY฀CURRENT฀STAGE฀ONE฀�)$3�	 ��฀M!

3UPPLY฀CURRENT฀STAGE฀TWO฀�)$3�	 ���฀M!

0OWER฀DISSIPATION฀�0$)33	 ���฀M7

*UNCTION฀TEMPERATURE฀�4*	 ���฀�#

3TORAGE฀TEMPERATURE฀RANGE฀�434	 
��฀ª#฀TO฀����฀ª#

/PERATING฀TEMPERATURE฀RANGE฀�4/0	 
��฀ª#฀TO฀���฀ª#

4HERMAL฀RESISTANCE฀� *#	 ��฀�#�7฀

��฀,OSS฀OF฀INPUT฀2&฀CONNECTOR฀AND฀BOARD฀TRACE฀DE
EMBEDDED฀FROM฀MEASUREMENT
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Typical Performance Data

T = 25 °C, Z0 = 50 , VDD = 5 V, IDD = 65 mA, parameters include recommended 1950 MHz matching network  

unless otherwise noted

Small Signal Gain vs.฀&REQUENCY฀FOR฀
Multiple Temperatures, PIN฀�฀
��฀D"M
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)NPUT฀2ETURN฀,OSS฀VS�฀&REQUENCY฀FOR฀
Multiple Temperatures, PIN฀�฀
��฀D"M
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/UTPUT฀2ETURN฀,OSS฀VS�฀&REQUENCY฀FOR฀
Multiple Temperatures, PIN฀�฀
��฀D"M
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.OISE฀&IGURE฀VS�฀&REQUENCY฀FOR฀-ULTIPLE
Temperatures,฀)NPUT฀2&฀#ONNECTOR฀AND฀"OARD

TRACE฀$E
EMBEDDED฀FROM฀-EASUREMENT
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Gain vs. Input POWER฀FOR฀-ULTIPLE฀
Temperatures,฀&฀�฀����฀-(Z
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/)0�฀VS�฀&REQUENCY฀FOR฀-ULTIPLE฀4emperatures, 

PIN฀�฀
��฀D"M�4one,฀�฀-(Z฀4one Spacing
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Reverse Isolation vs.฀&REQUENCY฀FOR฀
Multiple Temperatures, PIN฀�฀
��฀D"M
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Typical Performance Data

T = 25 °C, Z0 = 50 , VDD = 5 V, IDD = 65 mA, parameters include recommended 1950 MHz matching network  

unless otherwise noted
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Theory of Operation 

4HE฀3+9�����
���,&฀IS฀A฀TWO฀STAGE฀LOW฀NOISE฀AMPLIFIER฀WITH฀
AN฀INTEGRATED฀INTERSTAGE฀MATCHING฀NETWORK�฀)T฀IS฀FABRICATED฀ON฀
3KYWORKS฀ADVANCED฀P(%-4฀PROCESS฀AND฀PACKAGED฀IN฀A฀1&.฀
�,฀�฀X฀�฀MM฀PACKAGE�฀5SING฀THE฀RECOMMENDED฀BASIC฀CONNEC

TIONS฀SHOWN฀IN฀THE฀%VALUATION฀"OARD฀3CHEMATIC�฀THE฀DEVICE฀HAS฀A฀
TESTED฀LOW฀NOISE฀FIGURE฀OF฀����฀D"฀AND฀GAIN฀OF฀��฀D"�฀4HE฀DEVICE฀
ALLOWS฀DESIGNERS฀TO฀ADJUST฀CURRENT฀AND฀GAIN฀WITHOUT฀DEGRADING฀
NOISE฀FIGURE�

4HE฀EXTERNAL฀MATCHING฀NETWORK฀LARGELY฀DICTATES฀THE฀2&฀PER

FORMANCE฀OF฀THE฀DEVICE�฀4HE฀MATCHING฀NETWORK฀IS฀REQUIRED฀FOR฀
OPERATION฀AND฀SPECIAL฀CARE฀SHOULD฀BE฀TAKEN฀WHEN฀DESIGNING฀A฀
CIRCUIT฀BOARD฀LAYOUT฀FOR฀THE฀3+9�����
���,&�฀4HERE฀ARE฀FOUR฀
SEPARATE฀SECTIONS฀TO฀THE฀EXTERNAL฀COMPONENTS�฀THE฀INPUT�฀OUTPUT�฀
BIASING�฀AND฀FEEDBACK฀COMPONENTS�฀

Biasing

4O฀PROPERLY฀BIAS฀A฀DEPLETION฀MODE฀P(%-4�฀BOTH฀THE฀GATE฀AND฀
DRAIN฀OF฀THE฀DEVICE฀MUST฀BE฀BIASED฀PROPERLY�฀!T฀6'3฀�฀�฀6฀AND฀
6$3฀�฀�฀6�฀THE฀STAGE฀OF฀THE฀AMPLIFIER฀IS฀IN฀ITS฀SATURATED฀STATE฀AND฀
WILL฀DRAW฀THE฀MAXIMUM฀AMOUNT฀OF฀CURRENT�฀)$33�฀!฀6$3฀OF฀�฀6฀IS฀
RECOMMENDED฀TO฀ENSURE฀PROPER฀PERFORMANCE�

4O฀ELIMINATE฀THE฀NEED฀OF฀A฀NEGATIVE฀$#฀SUPPLY�฀SELF
BIASING฀
SHOULD฀BE฀USED฀WHERE฀A฀RESISTOR฀IS฀PLACED฀BETWEEN฀ONE฀OF฀THE฀
SOURCE฀LEADS฀AND฀GROUND�฀!฀BYPASS฀CAPACITOR฀SHOULD฀BE฀PLACED฀
IN฀PARALLEL฀TO฀PROVIDE฀A฀2&฀GROUND฀AND฀TO฀ENSURE฀PERFORMANCE฀
AT฀THE฀OPERATING฀FREQUENCY฀REMAINS฀UNCHANGED�฀#URRENT฀FLOWS฀
FROM฀DRAIN฀TO฀SOURCE฀THROUGH฀THE฀RESISTOR�฀RESULTING฀IN฀THE฀SOURCE฀
VOLTAGE฀TO฀BE฀BIASED฀ABOVE฀$#฀GROUND�฀4HE฀GATE฀PIN฀OF฀THE฀DEVICE฀
SHOULD฀BE฀LEFT฀UNBIASED฀AT฀�฀6�฀THUS฀CREATING฀THE฀DESIRED฀NEGATIVE฀
6'3฀VALUE�฀4HIS฀LARGELY฀SIMPLIFIES฀THE฀DESIGN฀BY฀ELIMINATING฀THE฀
NEED฀FOR฀A฀SECOND฀$#฀SUPPLY�฀2ESISTOR฀VALUES฀FOR฀2�฀AND฀2�฀CAN฀
BE฀CHANGED฀TO฀EASILY฀INCREASE฀OR฀DECREASE฀THE฀BIAS฀CURRENT฀TO฀A฀
DESIRED฀LEVEL�

4HE฀FIRST฀STAGE฀IS฀BIASED฀AT฀���฀OF฀)$33฀TO฀ACHIEVE฀THE฀BEST฀NOISE฀
FIGURE฀PERFORMANCE�฀4HE฀GAIN฀AND฀CURRENT฀OF฀THE฀�ND฀STAGE฀AMPLI

FIER฀CAN฀BE฀ADJUSTED฀WITHOUT฀DEGRADING฀THE฀OVERALL฀NOISE฀FIGURE�฀
-ORE฀CURRENT฀IN฀THE฀�ND฀STAGE฀WILL฀YIELD฀BETTER฀)0�฀PERFORMANCE�

#OMPONENTS฀,�฀AND฀,�฀ARE฀THE฀2&฀BIAS฀CHOKE฀INDUCTORS�฀4HESE฀
ARE฀REQUIRED฀TO฀BLOCK฀2&฀POWER฀AND฀PASS฀6$$฀TO฀THE฀DRAIN฀OF฀EACH฀
AMPLIFIER฀STAGE�฀#OMPONENTS฀#�฀THROUGH฀#��฀ARE฀BYPASS฀CAPACI

TORS�฀2�฀AND฀2�฀REDUCE฀THE฀VOLTAGE฀PRESENTED฀AT฀THE฀DRAIN฀OF฀EACH฀
STAGE฀OF฀THE฀DEVICE�฀4HE฀RESISTOR฀VALUES฀ARE฀OPTIMIZED฀FOR฀/)0�฀
AND฀0�฀D"฀PERFORMANCE�

Source Inductance

4HE฀EFFECT฀OF฀SOURCE฀INDUCTANCE฀WILL฀VARY฀WITH฀FREQUENCY�฀4OO฀
LITTLE฀SOURCE฀INDUCTANCE฀WILL฀INCREASE฀GAIN฀AND฀HIGH฀FREQUENCY฀
STABILITY�฀BUT฀AT฀THE฀COST฀OF฀MORE฀IN
BAND฀INSTABILITY�฀4OO฀MUCH฀
SOURCE฀INDUCTANCE฀WILL฀DECREASE฀HIGH฀FREQUENCY฀STABILITY฀AND฀
GAIN�฀BUT฀IMPROVE฀IN
BAND฀INSTABILITY�฀)T฀IS฀VERY฀IMPORTANT฀TO฀FIND฀
THE฀OPTIMUM฀TUNING฀OF฀SOURCE฀INDUCTANCE฀THAT฀WILL฀BALANCE฀ALL฀
VARIABLES�

4HE฀TRACE฀PRESENT฀ON฀THE฀FIRST฀STAGE฀AMPLIFIER฀�PIN฀�	฀IS฀ABOUT฀ 
���฀MILS฀IN฀LENGTH฀AND฀ABOUT฀�฀MILS฀WIDE�฀4HE฀ELECTRICAL฀LENGTH฀OF฀
THE฀LINE฀IS฀���฀DEGREES฀AT฀����฀'(Z�฀7HEN฀DESIGNING฀A฀BOARD฀FOR฀
THE฀3+9�����
���,&�฀THESE฀EXACT฀DIMENSIONS฀SHOULD฀BE฀USED�฀
4HE฀BOARD฀TRACE฀LENGTH฀AT฀PIN฀�฀SHOULD฀BE฀MINIMIZED�฀

Input and Output RF Matching Network

4HE฀INPUT฀BAND฀PASS฀MATCHING฀NETWORK฀CONSISTS฀OF฀FIVE฀COMPO

NENTS�฀#�฀SERVES฀AS฀THE฀INPUT฀$#฀BLOCKING฀CAPACITOR�฀#�฀AND฀#�฀
PROVIDE฀HIGH฀FREQUENCY฀STABILITY฀AND฀IMPROVED฀INPUT฀RETURN฀LOSS�฀
,�฀AND฀,�฀ARE฀RESPONSIBLE฀FOR฀THE฀BEST฀NOISE฀MATCH฀LOOKING฀INTO฀
THE฀GATE฀OF฀THE฀FIRST฀STAGE฀AMPLIFIER�฀%XCESS฀BOARD฀TRACE฀SHOULD฀
BE฀ELIMINATED฀AT฀THE฀INPUT฀OF฀THE฀DEVICE฀TO฀MINIMIZE฀BOARD฀
LOSSES�฀(IGH฀1฀COMPONENTS฀SHOULD฀BE฀USED฀TO฀ACHIEVE฀THE฀BEST฀
NOISE฀FIGURE฀OF฀THE฀AMPLIFIER�฀-URATA฀'*-฀SERIES฀CAPACITORS฀AND฀
#OILCRAFT฀(0฀OR฀#3฀SERIES฀INDUCTORS฀ARE฀RECOMMENDED�฀!NY฀EXCESS฀
BOARD฀OR฀COMPONENT฀LOSS฀ON฀THE฀INPUT฀OF฀THE฀DEVICE฀WILL฀DIRECTLY฀
ADD฀TO฀THE฀TOTAL฀MEASURED฀NOISE฀FIGURE�

4HE฀OUTPUT฀MATCHING฀NETWORK฀IS฀BAND฀PASS฀NETWORK฀OPTIMIZED฀FOR฀
BEST฀OUTPUT฀RETURN฀LOSS�

Feedback

5SING฀FEEDBACK฀ON฀THE฀3+9�����
���,&฀IS฀NOT฀NECESSARY�฀BUT฀
CAN฀BE฀USED฀TO฀REDUCE฀GAIN฀WITHOUT฀AFFECTING฀OTHER฀PARAMETERS�฀
4HE฀DEFAULT฀CIRCUIT฀CONFIGURATION฀HAS฀��฀D"฀OF฀GAIN�฀BUT฀CAN฀BE฀
REDUCED฀TO฀ABOUT฀��฀D"�฀!฀RECOMMENDED฀CIRCUIT฀THAT฀INCORPORATES฀
FEEDBACK฀IS฀AVAILABLE฀UPON฀REQUEST�

Measuring Noise Figure

3PECIAL฀CARE฀SHOULD฀BE฀TAKEN฀WHEN฀MAKING฀�฀�฀D"฀NOISE฀FIGURE฀
MEASUREMENTS�฀)DEALLY�฀MEASUREMENTS฀SHOULD฀BE฀MADE฀AN฀IN฀2&฀
SHIELD฀ROOM�฀!N฀!GILENT฀-8!฀.����!฀SPECTRUM฀ANALYZER฀WITH฀AN฀
INTERNAL฀PREAMP฀PAIRED฀WITH฀A฀.����!฀SMART฀NOISE฀SOURCE฀WAS฀
USED฀FOR฀ALL฀NOISE฀MEASUREMENTS�฀4HE฀SMART฀NOISE฀SOURCE฀HAS฀
AN฀INTERNAL฀THERMOCOUPLE฀WHICH฀AUTOMATICALLY฀SETS฀THE฀4#/,$ 
SETTING฀ON฀THE฀ANALYZER�฀)F฀A฀SMART฀NOISE฀SOURCE฀IS฀UNAVAILABLE�฀A฀
STANDARD฀LOW฀%.2฀NOISE฀SOURCE฀SHOULD฀BE฀USED�฀5SE฀AN฀EXTERNAL฀
THERMOCOUPLE฀TO฀MANUALLY฀ADJUST฀THE฀4#/,$฀SETTING฀TO฀ENSURE฀
ACCURATE฀RESULTS�
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Layout and PCB Considerations

0LEASE฀REFER฀TO฀THE฀2ECOMMENDED฀"OARD฀,AYOUT�฀)NPUT฀AND฀OUTPUT฀
TRACE฀LENGTHS฀HAVE฀BEEN฀MINIMIZED฀TO฀REDUCE฀LOSSES�฀!LL฀SURFACE฀
MOUNT฀COMPONENTS฀ARE฀����฀SIZED฀TO฀REDUCE฀COMPONENT฀PARA

SITICS�฀5SE฀OF฀����฀OR฀LARGER฀COMPONENTS฀IS฀NOT฀RECOMMENDED�฀
#OMPONENT฀SPACING฀HAS฀ALSO฀BEEN฀MINIMIZED�฀4HE฀BOARD฀IS฀PRO

VISIONED฀WITH฀TWO฀2&฀CONNECTORS฀AND฀A฀$#฀LAUNCH�฀2&฀CONNECTOR฀
AND฀BOARD฀LOSS฀UP฀TO฀COMPONENT฀#�฀IS฀APPROXIMATELY฀���฀D"฀AT฀
����฀'(Z�

)T฀IS฀VERY฀IMPORTANT฀TO฀PLACE฀MULTIPLE฀GROUND฀VIAS฀AS฀CLOSE฀TO฀
SHUNT฀COMPONENTS฀AS฀POSSIBLE�฀4HIS฀WILL฀ENSURE฀PROPER฀GROUNDING฀
AND฀CIRCUIT฀PERFORMANCE�

"OARD฀MATERIAL฀IS฀��฀MIL฀64��฀&2�฀WITH฀�฀OZ�฀COPPER฀CLADDING�฀ 
2&฀TRACES฀ARE฀��฀ ฀WITH฀A฀����฀MIL฀TRACE฀WIDTH฀AND฀A฀��฀MIL฀GAP฀
TO฀GROUND�฀

Evaluation Board Test Procedure

3TEP฀��฀฀#ONNECT฀2&฀TEST฀EQUIPMENT฀TO฀AMPLIFIER฀INPUT�OUTPUT฀3-!฀
CONNECTORS

3TEP฀��฀฀#ONNECT฀$#฀GROUND�

3TEP฀��฀฀#ONNECT฀6$$฀TO฀A฀�฀6฀SUPPLY฀WITH฀A฀CURRENT฀LIMIT฀OF฀���฀M!�฀
6ERIFY฀THAT฀THE฀BOARD฀DRAWS฀APPROXIMATELY฀��฀M!�

3TEP฀��฀฀!PPLY฀2&฀SIGNAL฀OR฀NOISE฀SOURCE�

Recommended Evaluation Board Components for 
1920–1980 MHz Operation

Component Value 3IZE -ANUFACTURER Description

#� ��P& ���� -URATA '*-฀3ERIES

#� ���฀P& ���� -URATA '*-฀3ERIES

#� ���฀P& ���� -URATA '*-฀3ERIES

#� ����฀P& ���� -URATA '2-฀3ERIES

#� ����฀P& ���� -URATA '2-฀3ERIES

#� ��฀P& ���� -URATA '2-฀3ERIES

#� ����฀P& ���� -URATA '2-฀3ERIES

#� ���฀P& ���� -URATA '*-฀3ERIES

#� ����฀P& ���� -URATA '2-฀3ERIES

#�� ���฀P& ���� -URATA '*-฀3ERIES

#�� ���฀P& ���� -URATA '2-฀3ERIES

,� ���฀N( ���� #OILCRAFT (0฀3ERIES

L2 ��฀N( ���� #OILCRAFT (0฀3ERIES

,� ��฀N( ���� 4$+ -,'฀3ERIES

,� ���฀N( ���� 4$+ -,'฀3ERIES

,� ���฀N( ���� 4$+ -,'฀3ERIES

,� ���฀N( ���� 4$+ -,'฀3ERIES

2� 22 ���� 0ANASONIC

2� ���฀ ���� 0ANASONIC

2� ���฀ ���� 0ANASONIC

2� �+฀ ���� 0ANASONIC

2� ��฀ ���� 0ANASONIC
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Recommended Board Layout

#��฀#��฀,��฀AND฀,�฀ARE฀THE฀INPUT฀MATCHING฀NETWORK�
#���฀,��฀AND฀,�฀ARE฀THE฀OUTPUT฀MATCHING฀NETWORK�
2��฀2��฀AND฀#�฀ARE฀THE฀BIAS฀COMPONENTS฀FOR฀THE฀�ST฀STAGE฀AMPLIFIER�
2��฀2��฀AND฀#�฀ARE฀THE฀BIAS฀COMPONENTS฀FOR฀THE฀�ND฀STAGE฀AMPLIFIER�
#��฀#��฀#��฀AND฀#��฀ARE฀2&฀BYPASS฀CAPACITORS�
,�฀AND฀,�฀ARE฀2&฀CHOKE฀INDUCTORS�
2�฀AND฀#�฀PROVIDE฀$#฀GROUNDING฀AND฀HIGH฀FREQUENCY฀STABILITY฀WHEN฀FEEDBACK฀IS฀NOT฀USED�
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8-Lead 2 x 2 mm QFN Package Dimensions Recommended Land Pattern 

1. Dimensioning and tolerancing in accordance with asme y14.5m-1994 

    unless otherwise specified.

2. Dimensions are in millimeters unless otherwise specified.

1 ± 0.1

MCM 

Substrate

Detail A Detail B

Solder Mask Opening

A

B

Pin 1 Indicator

8X SMT PAD

Pin 1
Pin 8

0.2 X 0.2

0.4±0.1

0.4 ± 0.05

(0.1)

(0.1)

Metal Pad 

Edges

0.4±0.1

0.4 ± 0.1

(0.1)

3

3

0

3X R0.2

4X 1.2

2X 1.325

2
X

 0
.7

8
X

 1
.4

0

4X 1.4

4X 0.4

Pin 1 

Indicator

Metal Pad 

Edge

8X 0.70

8X 0.45

8X 0.25

2X 0.85

2X 0.45

0.25

0.50

Pitch

Pin 1

R 0.20

Exposed 

Soldering

Area Typ.



 3KYWORKS฀3OLUTIONS�฀)NC�฀฀s฀฀0HONE฀;���=฀���
����฀฀s฀฀&AX฀;���=฀���
����฀฀s฀฀SALES SKYWORKSINC�COM฀฀s฀฀WWW�SKYWORKSINC�COM 

฀ -ARCH฀���฀����฀฀s฀฀3KYWORKS฀0ROPRIETARY฀)NFORMATION฀฀s฀฀0RODUCTS฀AND฀0RODUCT฀)NFORMATION฀ARE฀3UBJECT฀TO฀#HANGE฀7ITHOUT฀.OTICE�฀฀s฀฀������฀2EV�฀!

$!4!฀3(%%4฀฀s฀฀3+9�����
���,&

��

#OPYRIGHT฀¥฀�����฀3KYWORKS฀3OLUTIONS�฀)NC�฀!LL฀2IGHTS฀2ESERVED�

)NFORMATION฀IN฀THIS฀DOCUMENT฀IS฀PROVIDED฀IN฀CONNECTION฀WITH฀3KYWORKS฀3OLUTIONS�฀)NC�฀�h3KYWORKSv	฀PRODUCTS฀OR฀SERVICES�฀4HESE฀MATERIALS�฀INCLUDING฀THE฀INFORMATION฀CONTAINED฀HEREIN�฀ARE฀PROVIDED฀ 
BY฀3KYWORKS฀AS฀A฀SERVICE฀TO฀ITS฀CUSTOMERS฀AND฀MAY฀BE฀USED฀FOR฀INFORMATIONAL฀PURPOSES฀ONLY฀BY฀THE฀CUSTOMER�฀3KYWORKS฀ASSUMES฀NO฀RESPONSIBILITY฀FOR฀ERRORS฀OR฀OMISSIONS฀IN฀THESE฀MATERIALS฀OR฀THE฀
INFORMATION฀CONTAINED฀HEREIN�฀3KYWORKS฀MAY฀CHANGE฀ITS฀DOCUMENTATION�฀PRODUCTS�฀SERVICES�฀SPECIFICATIONS฀OR฀PRODUCT฀DESCRIPTIONS฀AT฀ANY฀TIME�฀WITHOUT฀NOTICE�฀3KYWORKS฀MAKES฀NO฀COMMITMENT฀TO฀
UPDATE฀THE฀MATERIALS฀OR฀INFORMATION฀AND฀SHALL฀HAVE฀NO฀RESPONSIBILITY฀WHATSOEVER฀FOR฀CONFLICTS�฀INCOMPATIBILITIES�฀OR฀OTHER฀DIFFICULTIES฀ARISING฀FROM฀ANY฀FUTURE฀CHANGES�฀
 

.O฀LICENSE�฀WHETHER฀EXPRESS�฀IMPLIED�฀BY฀ESTOPPEL฀OR฀OTHERWISE�฀IS฀GRANTED฀TO฀ANY฀INTELLECTUAL฀PROPERTY฀RIGHTS฀BY฀THIS฀DOCUMENT�฀3KYWORKS฀ASSUMES฀NO฀LIABILITY฀FOR฀ANY฀MATERIALS�฀PRODUCTS฀OR฀
INFORMATION฀PROVIDED฀HEREUNDER�฀INCLUDING฀THE฀SALE�฀DISTRIBUTION�฀REPRODUCTION฀OR฀USE฀OF฀3KYWORKS฀PRODUCTS�฀INFORMATION฀OR฀MATERIALS�฀EXCEPT฀AS฀MAY฀BE฀PROVIDED฀IN฀3KYWORKS฀4ERMS฀AND฀ 
#ONDITIONS฀OF฀3ALE�฀

4(%฀-!4%2)!,3�฀02/$5#43฀!.$฀).&/2-!4)/.฀!2%฀02/6)$%$฀h!3฀)3v฀7)4(/54฀7!22!.49฀/&฀!.9฀+).$�฀7(%4(%2฀%802%33�฀)-0,)%$�฀34!454/29�฀/2฀/4(%27)3%�฀).#,5$).'฀&)4.%33฀&/2฀!฀
0!24)#5,!2฀0520/3%฀/2฀53%�฀-%2#(!.4!"),)49�฀0%2&/2-!.#%�฀15!,)49฀/2฀./.
).&2).'%-%.4฀/&฀!.9฀).4%,,%#45!,฀02/0%249฀2)'(4�฀!,,฀35#(฀7!22!.4)%3฀!2%฀(%2%"9฀%802%33,9฀
$)3#,!)-%$�฀3+97/2+3฀$/%3฀./4฀7!22!.4฀4(%฀!##52!#9฀/2฀#/-0,%4%.%33฀/&฀4(%฀).&/2-!4)/.�฀4%84�฀'2!0()#3฀/2฀/4(%2฀)4%-3฀#/.4!).%$฀7)4().฀4(%3%฀-!4%2)!,3�฀3+97/2+3฀
3(!,,฀./4฀"%฀,)!",%฀&/2฀!.9฀$!-!'%3�฀).#,5$).'฀"54฀./4฀,)-)4%$฀4/฀!.9฀30%#)!,�฀).$)2%#4�฀).#)$%.4!,�฀34!454/29�฀/2฀#/.3%15%.4)!,฀$!-!'%3�฀).#,5$).'฀7)4(/54฀,)-)4!4)/.�฀
,/34฀2%6%.5%3฀/2฀,/34฀02/&)43฀4(!4฀-!9฀2%35,4฀&2/-฀4(%฀53%฀/&฀4(%฀-!4%2)!,3฀/2฀).&/2-!4)/.�฀7(%4(%2฀/2฀./4฀4(%฀2%#)0)%.4฀/&฀-!4%2)!,3฀(!3฀"%%.฀!$6)3%$฀/&฀4(%฀
0/33)"),)49฀/&฀35#(฀$!-!'%�

3KYWORKS฀PRODUCTS฀ARE฀NOT฀INTENDED฀FOR฀USE฀IN฀MEDICAL�฀LIFESAVING฀OR฀LIFE
SUSTAINING฀APPLICATIONS�฀OR฀OTHER฀EQUIPMENT฀IN฀WHICH฀THE฀FAILURE฀OF฀THE฀3KYWORKS฀PRODUCTS฀COULD฀LEAD฀TO฀PERSONAL฀INJURY�฀
DEATH�฀PHYSICAL฀OR฀ENVIRONMENTAL฀DAMAGE�฀3KYWORKS฀CUSTOMERS฀USING฀OR฀SELLING฀3KYWORKS฀PRODUCTS฀FOR฀USE฀IN฀SUCH฀APPLICATIONS฀DO฀SO฀AT฀THEIR฀OWN฀RISK฀AND฀AGREE฀TO฀FULLY฀INDEMNIFY฀3KYWORKS฀FOR฀ANY฀
DAMAGES฀RESULTING฀FROM฀SUCH฀IMPROPER฀USE฀OR฀SALE�

#USTOMERS฀ARE฀RESPONSIBLE฀FOR฀THEIR฀PRODUCTS฀AND฀APPLICATIONS฀USING฀3KYWORKS฀PRODUCTS�฀WHICH฀MAY฀DEVIATE฀FROM฀PUBLISHED฀SPECIFICATIONS฀AS฀A฀RESULT฀OF฀DESIGN฀DEFECTS�฀ERRORS�฀OR฀OPERATION฀OF฀
PRODUCTS฀OUTSIDE฀OF฀PUBLISHED฀PARAMETERS฀OR฀DESIGN฀SPECIFICATIONS�฀#USTOMERS฀SHOULD฀INCLUDE฀DESIGN฀AND฀OPERATING฀SAFEGUARDS฀TO฀MINIMIZE฀THESE฀AND฀OTHER฀RISKS�฀3KYWORKS฀ASSUMES฀NO฀LIABILITY฀FOR฀
APPLICATIONS฀ASSISTANCE�฀CUSTOMER฀PRODUCT฀DESIGN�฀OR฀DAMAGE฀TO฀ANY฀EQUIPMENT฀RESULTING฀FROM฀THE฀USE฀OF฀3KYWORKS฀PRODUCTS฀OUTSIDE฀OF฀STATED฀PUBLISHED฀SPECIFICATIONS฀OR฀PARAMETERS�฀

3KYWORKS�฀THE฀3KYWORKS฀SYMBOL�฀AND฀h"REAKTHROUGH฀3IMPLICITYv฀ARE฀TRADEMARKS฀OR฀REGISTERED฀TRADEMARKS฀OF฀3KYWORKS฀3OLUTIONS�฀)NC��฀IN฀THE฀5NITED฀3TATES฀AND฀OTHER฀COUNTRIES�฀4HIRD
PARTY฀BRANDS฀
AND฀NAMES฀ARE฀FOR฀IDENTIFICATION฀PURPOSES฀ONLY�฀AND฀ARE฀THE฀PROPERTY฀OF฀THEIR฀RESPECTIVE฀OWNERS�฀!DDITIONAL฀INFORMATION�฀INCLUDING฀RELEVANT฀TERMS฀AND฀CONDITIONS�฀POSTED฀AT฀WWW�SKYWORKSINC�COM�฀ARE฀
INCORPORATED฀BY฀REFERENCE�฀
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