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Negative-ResistanceonTermanOscillators

TakejiSAfl､o

(Receivedon310ctober, 1984)

IfTermanoscillatorsaredesignedsothattheamplificationfactor狸≧3attheresonantfre-

quency, theoscillatorssatisfytheconditionsforoscillation,andpresentthenegativeresistances.

Onthenegativeresistance, therelationsbetween"andthevoltagefeedbacktypetakesthefOrm

ofahyperbolaandthecurrenttypehasastraightline

AlthoughwecouldapproachTermanoscillatorsfromtheviewpointoffeedback, itismore

basictoconsideritintermsofanegative-resistance. ItcanbeshownthatinTermanoscillator

circuits, theamplifierservestosupplyana-cnegative-resistanceundertheamplificationfactor

似≧3. Indealingwiththevoltageamplifier,weassumethattheinputandoutputresistanceare
infinity,andzerorespectively,ontheotherhand, incaseofthecurrentamplifier, inputandoutput

resistancearereversed,ascomparedwiththevoltagetype.

Firstwewishtocalculatetheresistancez,whichappearslookingbackfromthelastshunt.
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Fig. I Termanoscillatorwithvoltagefeedback

armresistoratthevoltagefeedbacktype.Fig.1showsTermanoscillatorwiththevoltagefeed-

backcircuit.ByuseofKirchhoff'scircuitlaws,theimpedanceisgivenby

‘,=百二7rR-/-g呈陛R （1）

Inthiscase, thereson…equency""=*isusedInthe"orwiththecurrentfeed
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Fig.2CurrentfeedbackcircuitonTermanoscillator

backcircuitshowninFig.2,usingthesimilarmethodwecalculatetheimpedancezZ

〃=¥&LR-j旦舌と尺 (2)

Herewehavethefrequencyoftheoscillation,whichisthesamefrequencyasthevoltagefeed-
l

backused,の2=W･

Itisclearthattheoscillatorycondition,whichgivesusanegative-resistance, issatisfiedby
meansof似≧3,andthecurvesonzshowninFig.3areevidentlyoneisahyperbola,andtheotheris

astraightline.Althoughtwotypesofnegative-resistancecharacteristicsaregenerallyeithershort-
circuitstableoropen-circuitstable,Termanoscillatorsarenoteither.
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Fig.3NegativeresistancesonTermanoscillators.
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