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SKY65116:  390–500 MHz Linear Power Amplifier

DATA SHEET

Applications
lTETRAradio
lGSM450andGSM480
lNMT450
lWirelesslocalloop
lUHFTVbroadcast

Features
lWidebandfrequencyoperation:390–500MHz
lHighlinearity:OIP343dBm
lHighefficiency:40%PAE
lHighgain:35dB
lP1dB=32.5dBm
lSingleDCsupply:3.6V
lInternalRFmatchandbiascircuits
lPAon/offvoltagecontrol
lOperatingtemperature-40°Cto+85°C
lAvailableontapeandreel
lLowcostMCM12-pin(8x8mm)package
 lAvailablelead(Pb)-freeandRoHS-compliantMSL-3,260°C 
perJEDECJ-STD-020

alltheactivecircuitryinthemodule.Thisincludesthein-module
biascircuitry,aswellastheRFinterstagematchingcircuit.The
inputandoutputmatchisrealizedoff-chipwithinthemodule
packagetooptimizeefficiencyandhighpowerperformance 
(P1dB=32.5dBm)intoa50Wload.
PrimarybiastotheSKY65116canbesupplieddirectlyfroma
singlecelllithium-ionorothersuitablebatterywithanominal
outputof3.6V.Noexternalsupplysideswitchisneededas 
typical“off”leakageisafewmicroampereswithfullprimary
voltagesuppliedfromthebattery.

Themodulecanoperateoverthetemperaturerangeof-40°Cto
+85°C.Apopulatedevaluationboardisavailableuponrequest.

Skyworksofferslead(Pb)-free,RoHS(Restrictionof
HazardousSubstances)-compliantpackaging.
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Description

TheSkyworksSKY65116isafullymatched,12-pin,8x8mm2, 

surfacemountMulti-ChipModule(MCM),linearPowerAmplifier
(PA),highlinearityandhighefficiencysurfacemountmodule
designedforuseinthe390–500MHzband.

ThedeviceisfabricatedusingSkyworkshighreliabilityGallium
Arsenide(GaAs)HeterojunctionBipolarTransistor(HBT)process,
whichallowsforsinglesupplyoperationwhilemaintaininghigh
efficiencyandgoodlinearity.MicrowaveMonolithicIntegrated
Circuits(MMICs),comprisedofGaAsandSiliconCMOS,contain
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Absolute Maximum Ratings

Performanceisguaranteedonlyundertheconditionslistedinthespecificationstableandis
notguaranteedunderthefullrange(s)describedbytheAbsoluteMaximumspecifications.
Exceedinganyoftheabsolutemaximum/minimumspecificationsmayresultinpermanent
damagetothedeviceandwillvoidthewarranty.Eachabsolutemaximumratinglistedisan
individualparameter.Biasinganddrivingtheamplifierwithmorethanoneabsolutemaximum
ratinglistedmayresultinpermanentdamagetothedevice.Exposuretomaximumrating
conditionsforextendedperiodsmayreducedevicereliability.

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

possible, Electrostatic Discharge (ESD) 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 detec-

tion.  Industry-standard ESD precautions should be 

employed at all times.

Operating Characteristics

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified

 Parameter Symbol Condition Min Typ Max Units

Frequency F 390 500 MHz

Quiescentcurrent ICQ NoRF 0.1 0.33 0.375 A

Smallsignalgain G PIN=-15dBm 33.5 35 dB

Inputreturnloss lS11l PIN=-15dBm 10 22 dB

Outputreturnloss lS22l PIN=-15dBm 4.5 6 dB

Outputpower POUT @P1dB 31.5 32.5 dBm

Poweraddedefficiency PAE POUT@P1dB 35 42 %

OutputIP3 OIP3 POUT=25dBm/tone 38 43 dBm

Noisefigure NF PIN=-15dBm 6 7.5 dB

Thermalresistance QJC Junctiontocase 17.6 ˚C/W

Characteristic Value

RFoutputpower 34.5dBm

Supplyvoltage(VCC,VREF,VCNT) 4.5V

Supplycurrent(ICC) 1300mA

Powerdissipation(PDISS) 3.7W

Operatingcasetemperature(TC) -40°Cto+85°C

Storagetemperature(TST) -55°Cto+125°C

Junctiontemperature(TJ) 150°C
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 Typical Performance Data

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified

Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit

Supplyvoltage VCC 3.2 3.6 4 V

Referencevoltage VREF 3.2 3.6 4 V

Controlvoltage(powerup) VCNT 2.7 3.6 V

Controlvoltage(powerdown) VCNT 0 0.5 V

Operatingfrequency FO 390 500 MHz

Operatingcasetemperature TC -40 +25 +85 ˚C
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ICQ vs. Temperature Across Voltage 
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 Typical Performance Data

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified
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 Typical Performance Data

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified
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 Typical Performance Data

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified
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 Typical Performance Data

VCC1, VCC2, VREF, VCNT = 3.6 V, TC = 25 °C, ZO = 50 W, unless otherwise specified
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DC Pulse (VCNT)

RF Pulse

DC/RF Response Time

VCC1, VCC2, VREF = 3.6 V, VCNT = 0/3.6 V, TA = 25 °C unless otherwise specified

10µFcapacitor,C2and0.01µFcapacitor,C5removedforrise-falltimemeasurements.Their
purposeistofilterDCnoise<200MHzduetolongbiasleadstopowersupply.Nonoise
observedwiththeremovalofC2andC5.

Pulse % Label Rise/Fall Time

RF-RF 10-90 P3 Rise 1.13µs

DC-RF 50-90 P4 Rise 13.45µs

RF-RF 90-10 P5 Fall 0.034µs

DC-RF 50-10 P6 Fall 3.66µs
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Theory of Operation

TheSKY65116iscomprisedoftwoamplifierstages,andis 
internallymatchedforoptimumlinearityandefficiency.The
matchingcircuitsfortheinputstage,inter-stage,andoutputstage
arecontainedwithinthedevice.Anon-chipactivebiascircuitis
includedwithinthedeviceforbothinputandoutputstagespro-
vidingforexcellentgaintrackingovertemperatureandvoltage
variations.ThemoduleoperateswithallpositiveDCvoltages
whilemaintaininghighefficiencyandgoodlinearity.Thenominal
operatingvoltageis3.6Vformaximumpower,butcanbeoper-
atedatslightlylowervoltagesforothermobileapplications.

Theinputandoutputstagesareindependentlysuppliedusingthe
VCC1andVCC2supplylines,pins4and10,respectively.Thebias
referencevoltageissuppliedusingacommonVREF(pin12)line.

ThemoduleincludesasiliconCMOScontrollercircuitto 
provideanamplifierOn/Offoperation.VCNT(pin11)isthePAon/
offcontrolvoltagetotheCMOScontrollerforstages1and2.0V
=Off,3.6V=On.Nominal“On”operatingrangeisbetween2.7
to3.6VDC.VCNTsetto0VDCwillforcetheamplifierinto 
offmode,drawingonlymicroamperesofcurrent.

Application Circuit Notes

Center Ground.Itisextremelyimportantthatthedevicepaddle
besufficientlygroundedforboththermalandstabilityreasons.
Multiplesmallviasareacceptableandwillworkwellunderthe
deviceifsoldermigrationisanissue.

Ground(Pins1,3,5,6,7,9).AttachallgroundpinstotheRF
groundplanewiththelargestdiameterandlowestinductance 
viathatthelayoutwillallow.Multiplesmallviasarealso 
acceptableandwillworkwellunderthedeviceifsolder 
migrationisanissue.

RF_IN(Pin2).AmplifierRFInputPin.ZO=50W.Themodule
includesanonboardinternalDCblockingcapacitor.Allimped-
ancematchingisprovidedinternaltothemodule.

VCC1(Pin4).Supplyvoltageforthefirststagecollectorbias 
(typically3.6V).BypassingofVCC1isaccomplishedwithC7and
C8andshouldbeplacedintheapproximatelocationshownon
theevaluationboard,butplacementisnotcritical.

RF_OUt(Pin8).AmplifierRFOutputPin.ZO=50W.The 
moduleincludesanonboardinternalDCblockingcapacitor. 
Allimpedancematchingisprovidedinternaltothemodule.

VCC2 (Pin10).Supplyvoltagefortheoutput(final)stagecollector
bias(typically3.6V).BypassingofVCC2isaccomplishedwithC1
andC4andshouldbeplacedintheapproximatelocationshown
ontheevaluationboard,butplacementisnotcritical.

VCNT(Pin11).VCNTisthePAon/offcontrolvoltagetothesilicon
CMOScontrollerforstages1and2.0V=Off,3.6V=On.
Nominal“On”operatingrangeisbetween2.7to3.6VDC.VCNT  
setto0VDCwillforcetheamplifierintostandbymode.

VREF(Pin12).Biasreferencevoltageforamplifierstages1and
2.VREFshouldbeoperatedoverthesamevoltagerangeasVCC, 
withanominalvoltageof3.6V.

Package and Handling Information

Sincethedevicepackageissensitivetomoistureabsorption,it
isbakedandvacuumpackedbeforeshipping.Instructionsonthe
shippingcontainerlabelregardingexposuretomoistureafterthe
containersealisbrokenmustbefollowed.Otherwise,problems
relatedtomoistureabsorptionmayoccurwhenthepartissub-
jectedtohightemperatureduringsolderassembly.

PleaserefertoSkyworkssolderreflowapplicationnote,avail-
ableatwww.skyworksinc.com,forinstructionsonmountingthe
SKY65116toaprintedcircuitboard.

Productionquantitiesofthisproductareshippedinastan-
dardtapeandreelformat.Forpackagingdetails,refertothe
SkyworksApplicationNote,TapeandReel,documentnumber
101568.

Electrostatic Discharge (ESD) Sensitivity

TheSKY65116isastatic-sensitiveelectronicdevice.Donot
operateorstorenearstrongelectrostaticfields.Takeproper 
ESDprecautions.
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Application Circuit
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Pin Assignments Evaluation Board Description

TheSkyworksSKY65116evaluationboardisusedtotestthe
performanceoftheSKY65116poweramplifiermodule.The 
followingdesignconsiderationsaregeneralinnatureand 
mustbefollowedregardlessoffinaluseorconfiguration.

1.Pathstogroundshouldbemadeasshortaspossible.

2.ThegroundpadoftheSKY65116poweramplifiermodulehas
specialelectricalandthermalgroundingrequirements.Thispad
isthemainthermalconduitforheatdissipation.Sincethecircuit
boardactsastheheatsink,itmustshuntasmuchheataspos-
siblefromtheamplifiers.Assuch,designtheconnectiontothe
groundpadtodissipatethemaximumwattageproducedtothe
circuit.Multipleviastothegroundinglayerarerequired.

3.Twoexternaloutputbypasscapacitors(0.01µFand10µF)are
requiredontheVCC1(pin4)supplyinput.Thesametwocapac-
itorvaluesarealsorequiredontheVCC2(pin10)supplyinput
andontheVREFinput(pin12).Eachofthesecapacitorsshould
beplacedinparallelbetweenthesupplylineandground.

4.VCC1(pin4)andVCC2(pin10)maybeconnectedtogetherat
thesupply. 

NOTE:  Junction temperature (TJ) of the device increases with a 

poor connection to the slug and ground. This reduces the 

lifetime of the device.

Pin #  Name Description

1 GND Ground

2 RFIN RFinput

3 GND Ground

4 VCC1 Stage1collectorvoltage

5 GND Ground

6 GND Ground

7 GND Ground

8 RFOUT RFoutput

9 GND Ground

10 VCC2 Stage2collectorvoltage

11 VCNT PAon/offcoltrolvoltage

12 VREF Biasreferencevoltage

Centerattachmentpadmusthavealowinductanceandlowthermalresistanceconnectionto
thecustomer’sprintedcircuitboardgroundplane.
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Evaluation Board
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Evaluation Board Test Procedure

UsethefollowingproceduretosetuptheSKY65116evaluation
boardfortesting:

1.Connecta3.6VsupplytoVCC1andVCC2,and3.6Vsupplyto
VREFandVCNT.Ifavailable,enablethecurrentlimitingfunction
oftheVCCpowersupplyto1.5A.

2.ConnectasignalgeneratortotheRFsignalinputport.Setitto
thedesiredRFfrequencyatapowerlevelof2dBmorlessto
theevaluationboardbutdoNOTenabletheRFsignal.

3.ConnectaspectrumanalyzertotheRFsignaloutputport.

4.Enablethepowersupply.

5.EnabletheRFsignal.

6.Takemeasurements.

NOTE:  It is important that the VCC1 and VCC2 voltage source be 

adjusted such that 3.6 V is measured at the board. The 

high collector currents will drop the collector voltage  

significantly if long leads are used. Adjust the bias  

voltage to compensate.

Evaluation Board Layer Detail

Layer 1: Top -- Metal

Layer 2: Ground

Layer 3: Ground

Layer 4: Solid Ground Plane

Recommended Solder Reflow Profiles 
Refer to the “Recommended Solder Reflow Profile”  

Application Note. 

Tape and Reel Information
Refer to the “Discrete Devices and IC Switch/Attenuators 

Tape and Reel Package Orientation” Application Note.

http://www.skyworksinc.com/products_display_item.asp?did=2071
http://www.skyworksinc.com/products_display_item.asp?did=2122 
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Bill of Material for Evaluation Board

Part ID Qty Size Value Units Manufacturer Product Number

1 C1,C2,C3,C7 4 1206 10 µF AVX TAJA106M006R

2 C4,C5,C6,C8 4 0402 10000 pF Murata GRM155R71C103KA01

Evaluation Board Stack-Up

Cross Section Name Type Thick Material εr

Pri Electrical 0.035 mm Cu 0.0

Die 1 Isolation 0.4 mm Rogers 4003 3.38

L2 Plane 0.035 mm  CU 0.0

Die 2 Isolation 0.6 mm FR4 4.0

L3 Plane 0.035 mm CU 0.0

Die 3 Isolation 0.4 mm FR4 4.0

Sec Electrical 0.035 mm CU 0.0

Branding Specifications

SKY65116-21

EXXXXX.XX

YYWW MX

Manufacturing Part Number

Revision Number

Mark Pin 1

Identifier

Lot Number

YY = Manufacture Year

WW = Week Packaged

            Sealed

MX = Country Code 

Tape and Reel Dimensions

Notes:

1.  Carrier tapes must meet all requirements of Skyworks GP01-D232 procurement spec for tape and reel shipping.

2.  Carrier tape shall be black conductive polycarbonate or polystyrene.

3.  Cover tape shall be transparent conductive pressure sensitive adhesive (PSA) material w/ 13.3 mm width. 

4.  ESD-surface resistivity shall be < / =1 X 108  ohms/square per EIA, JEDEC TNR speci�cation.
5.  All dimensions are in milimeter
6.  Part no.: US039321 (Please indicate on purchase order)
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Package Outline and Recommended Footprint

Detail A
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Mask OpeningPackage Outline

Stencil Aperture

Top View

Stencil Aperture Size of 60 to

80% of the Module/Pkg

Solder Mask Area
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8.685 mm

12X 0.81 mm
8.685 mm
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Package Outline

Solder Mask Opening
Top View
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Pin 1

LC

LC

8.785 mm

1.65 mm

1.91mm Typ. 8.785 mm
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Solder Mask

Opening

Package Outline

Metallization

Top View

Pin 1

Thermal Via Array

Ø0.3 mm On 0.6 mm Pitch

Additional Vias in Common Ground Pad

Will Improve Thermal Performance  
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Model Name Manufacturing Part Number evaluationKitPartNumber

SKY65116:390–500MHzlinearpoweramplifier SKY65116-21(Pb-freepackage) TW14-D621

Ordering Information


