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(Frequency modulation of a waveguide
cavity cw IMPATT diode oscillator)
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Abstract

This paper deals with the impedance variations of the IMPATT diode depending upon the small a.c.
component superimposed on the d.c. bias. The frequency deviation of the modulated wave is measured
uysing a carrier null method on microwave spectrum analyser.

Frequency modulation is achieved by the weack a.c. signal superimposed on the d.c. bias.

The handwidth rapidly increase with increasing modulation signal magnitede for constant modulation
frquency and slizhtly decrcase with decveasing modulation frequency for constant modulation signal

maznitude.
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Fig.1. Imagimary parts of the impedance versus
frequency
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Fig 5. First sideband null (mod. voltage;14mV,

(rms) the others are the same as Figd.)
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Table 1, FM sensitivity (modulation frequency

200KHz)
oz oA ok 10yzmV | 14vamV | 22/5mV
fa | 480Kz | 776K Hz ! 1026KHz
W@ = Mz ! 2 5MHz | 3.5MHz
3E 2.0 A wl B WO
(sl z=Alsh: 10mV rms)

Table 2, FM characteristics vs. maodulation
frequency (modulation voltage; 10m V rms)
Wz Falo [ 70KHz . 90KHz | 140KHz

fo | 270.6KHz | 461.7KHz | 543. 2Kz
4 9 3| IMHz| L5MHz|  2MHz

Fig 3. Spectrum of oscillation
(center freq.;8.761 GHz, sw-
eep width 0.5MHz/div., rec-

Figd4. Carrier null {(center freq.;8.
761GHz, modulation freq.;200
KHz, mod. voltage;10mV{rms)
dispersion and recorder sens,
are the same as Fig3, )
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Figs. Carrier and second sideband null (mod.
voltage;22mV(rms), the others are the same
as Figd.)
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Fig7. Percent power deviation as function of

oscillation frequency.
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