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The performance of microwave and millimeter－WaVe SOlid－State devices has been

improving every year．For practicaluse ofthese devices，the unified theory of oscillators

underlnjection－locked and mutually－locked conditions moreimportant．Inthis paper，the

new analyticalmethod of the oscillatoris presented．

The output－pOWer P and frequency（O Of the oscillator change with theload

impedance・The Rieke diagramis a plotofconstantP and constant a，COntOurS On the

reflection－COefficient plane of theload．When we define theincident wave and reflected

wave oftheload as the output－WaVea andinput－WaVe b ofthe oscillator respectively，We

can consider the Rieke diagram as theinverse－reflection constant SG二（一一二b／a）of the

OSCillator・Then from the relation P＝ta12－1b12，COnStant－POWer COntOurS Can be trans－

formedinto constant taL and constantlbIcontours．

In this paper，We prOpOSethe new Rieke diagram which shows a plot of constant

Tbland constant（。COntOurS．Thuswhentheinput waveis given，the operating point

is easilyfound to belocated at theintersection of the constantlbl contour and the

constant（。COntOur・On thenewRiekediagram，We havegraphically analyzedthestability

ofthe operating pointand noisecharacteristicsin theinjection－locked oscillator・Further

expandingthis analyticalmethod，We have obtainedthe stability condition oftheoscillation

modeinthe multiple－OSCillator system andthen clarifiedthe circuitconditionforthesingle－

mode operation・Experimentalobservations arefoundto bein good agreement with the

COnClusions ofthe analyticalapproach・
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