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ABSTRACT

Inthispaper,abroadband100-700MHzpoweramplifierwasdesigned.Theresultsofsimulationare
comparedwiththemeasurements.Theshuntfeedbackofpoweramplifiermoduleprovidesthelinear
andbroadbandfrequencyamplification.Thepush-pulltopologywithferritebalunprovidesenhanced
efficiencyandhighpowergeneration. In thiswork,acommerciallyavailableLDMOStransistor
(D2003UK)isused.Theamplifiercandeliver6Wtoa50ohmloadandhas14dBgain.Broadband
highpoweramplifiersareconsideredaskeycomponentsinnextgenerationsoftware-definedradio
communicationsystems.Inprinciple,applicationofalinear,highlyefficientwidebandamplifier
canreplaceseveralnarrowbandpoweramplifiers,yieldingreducedcostsandformfactor.Thispaper
usesD2003UK,atransistor,toachievea6Wattamplifierforbroadband.
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INTRodUCTIoN

Broadbandhighpoweramplifiersareconsideredaskeycomponents innextgenerationsoftware
definedradiocommunicationsystems. Inprinciple,applicationofa linear,highlyefficientwide
bandamplifiercanreplaceseveralnarrowbandpoweramplifiers,yieldingreducedcostsandform
factor,ThispaperusesD2003UKatransistortoachievea6Wattamplifierforbroadband.http://
www.semilab.co.uk/

ItisaLaterallyDiffusedMetalOxideTransistor(LDMOS)andisdevelopedbythecompany
SEMILABbyspicemodeloffigure1,Inthisdesign,RCnetworkandbalunareusedfortheinput-
outputmatchingcircuit.Inthefollowingsection,thedesignprocedureoftheamplifierisdiscussed.
Inthefinalsection,theoperationresultsofthefabricatedamplifierisshown.

Push-pulltechniqueisutilizedtoachievethemulti-octavebandwidth.Althoughthesetechniques
canimprovethebandwidth,theydeterioratetheefficiencyandthelinearityofthePA.Ashunt-feedback
techniqueenablesthebroadbandoperationinitsinputmatch,outputmatch,andgainflatness.the
50ohmbalunis50ohmto25ohmcoaxialtransformeraresurroundedbyamaterial61binuclear
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ferritewithpermittivityof125(E.C.Snelling.,1969)Theferriteareusedtopreventcommonmode
currentsinthecoaxialcables(Mack,R.,&Sevick,J.,2014).

dESIGN oF THE BRoAdBANd PoWER AMPLIFIER

ThePush-pullamplifiermoduleconsistsoftwopoweramplifiermodules,eachimplementedwitha
custom-builtRCshunt-feedbackldmosfettransistor,Bandwidth,poweroutputandLinearityarethe
mostcriticalparametersinhighpoweramplifierdesign.Thedesignerhastomakeatrade-offbetween
gainandVSWRofbroadbandwidth,whichimprovesoneofthemTheD2003UKwasproducedfor
push-pullapplications,AfterthebenefitoftheTechnicaldatasheetoftransistor.

Inatypicalwelldesignedamplifier,amismatchtoeithertheinputortheoutputportswillnot
resultininstability.inadditiontohightemperatureresultingfromtheamplificationpowerandso
balunoffersadegreeofmatch,isolationandstability.

Balun design
Inthepush-pullconfigurationthemainfactoristhebalun.Thebalunfunctionsasasplitterinthe
inputcircuitandblendsthevoltagesintheoutputcircuit,whicharedistortedoutofphase.Itisa
passivesplitter/combinerwithaphasedifferenceof180°betweentheoutput/inputports.

ABalunisadevicethatisusedtojoinabalancedlinetoanunbalancedline.Abalancedlineis
onethathastwoterminals,neitherofwhichareconnectedtotheground,whereasanunbalancedline
hasoneterminalconnectedtoground.Broadbandbalunwithatransformationratioof1:1impedance
isusedtoprovidetheinputandoutputofeachindividualsystemwith25impedances,WhenthePA‘s
operatingfrequencyishighenoughandthePA’sbandwidthisnarrow(Mack,R.,&Sevick,J.,2014).

Taking advantageof thepush-pull structure and the compensatingmatchingnetwork at the
input,almostflatthecompensatingmatchingnetworkattheright,almostflatgainwasachieved
overbroadfrequencyrange,Thebestlengthofbalunwithtwoferritefittingsamplesis66mmfor
thecorrespondinghighcut-offfrequenc800MHz.

Biasing Circuit design
BiasingcircuitprovidesasuitablepowertothegateanddrainDCbiasfortheldmosfetmodules,which
isimportantforensuringthedevice’sreliabilityandpreventinginstability.Andwedesignedachoke

Figure 1. Spice model of D2003uk



 

 

6 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/broadband-performance-pushpull-power-

amplifier/294892

Related Content

Revenue Efficiency of Fuzzy Sample Decision Making Unit
Nazila Aghayiand Samira Salehpour (2015). International Journal of Measurement

Technologies and Instrumentation Engineering (pp. 14-27).

www.irma-international.org/article/revenue-efficiency-of-fuzzy-sample-decision-making-

unit/176407

The Listening Styles Profile
S. Sargent (2007). Handbook of Research on Electronic Surveys and Measurements

(pp. 334-338).

www.irma-international.org/chapter/listening-styles-profile/20256

Impact of Human Factors on Measurement Errors
Vinodkumar Jacob, M. Bhasiand R. Gopikakumari (2011). International Journal of

Measurement Technologies and Instrumentation Engineering (pp. 28-44).

www.irma-international.org/article/impact-human-factors-measurement-errors/68156

BER Performance Comparison of DCO-OFDM and Convolutional Coded

DCO-OFDM in IM/DD Systems
Jayasudha Kotiand Braj Kishore Mishra (2019). International Journal of Electronics,

Communications, and Measurement Engineering (pp. 26-39).

www.irma-international.org/article/ber-performance-comparison-of-dco-ofdm-and-convolutional-

coded-dco-ofdm-in-imdd-systems/232281

An Android-Enabled PHR-based System for the Provision of Homecare

Services
Vassiliki Koufi, Flora Malamateniouand George Vassilacopoulos (2013). International

Journal of Measurement Technologies and Instrumentation Engineering (pp. 1-18).

www.irma-international.org/article/an-android-enabled-phr-based-system-for-the-provision-of-

homecare-services/93161

http://www.igi-global.com/article/broadband-performance-pushpull-power-amplifier/294892
http://www.igi-global.com/article/broadband-performance-pushpull-power-amplifier/294892
http://www.igi-global.com/article/broadband-performance-pushpull-power-amplifier/294892
http://www.irma-international.org/article/revenue-efficiency-of-fuzzy-sample-decision-making-unit/176407
http://www.irma-international.org/article/revenue-efficiency-of-fuzzy-sample-decision-making-unit/176407
http://www.irma-international.org/chapter/listening-styles-profile/20256
http://www.irma-international.org/article/impact-human-factors-measurement-errors/68156
http://www.irma-international.org/article/ber-performance-comparison-of-dco-ofdm-and-convolutional-coded-dco-ofdm-in-imdd-systems/232281
http://www.irma-international.org/article/ber-performance-comparison-of-dco-ofdm-and-convolutional-coded-dco-ofdm-in-imdd-systems/232281
http://www.irma-international.org/article/an-android-enabled-phr-based-system-for-the-provision-of-homecare-services/93161
http://www.irma-international.org/article/an-android-enabled-phr-based-system-for-the-provision-of-homecare-services/93161

