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Study of the Distributed Esaki-Diode Oscillator

TORU Ishikawa

Summary:

The writter visited Nishizawa’s Laboratory in the Tohoku University several times
during the years of 1966-1969, to study ‘‘the distributed type Esaki-Diode’’, proposed
by Dr. Nishizawa. The diode is supposed to have no upper-cut-off frequency, that
is well known on the oscillation of a Esaki-Diode.

In this report, it is to see waveform, frequency, signal direction and its bias de-
pendability, using a model of ‘‘Distributed type Esaki Diode oscillator’

The writter used the model ‘‘Ring Oscillator’ designed as ‘‘Periodically E.D
loaded transmission line’’

As aresult, it was assured that the Oscillated signal was a travelling wave,show-
ed a frequency as forecasted, had a clearcut bias dependability of the signal direction.
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Fig. 1 Periodically Loaded Transmission Line with Esaki Diodes and
Equivalent Circuit.
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Fig. 2 Ring Oscillator
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Fig. 3 Directional Coupler Designed for Ring Oscillator

Fig. 4 Measuring Devices 1 Sampling Oscilloscope

2 Ring Oscillator
3 Bias Circuit set
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Fig. 6 Mesuring Devices (Diagram)
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Table 1 Signals of Ring Oscillator when Bias Es changed

N4 T2 | Biio# | ARIES | BRIES | RREERK] & # 0

EB (V) |&Ip(mA)| Va(mV) | VB (mV) MC)| & & # = %
0.1 8.5 5 10 430
0.12 5.8 0 20 430 Fig. 7
0.16 5.0 50 15 430 KE Fig.8
0.215 4.5 40 30 430
iﬁza —
0.22 4.0 40 30 430
0.27 4.6 20 70 430 LIE Fig.10
0.275 4.8 40 30 430 Fig.11
0.276 0 0 0 0
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Fig. 7 Waveforms at A & B
for Es —0.12 (v)
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Fig. 8 Waveforms at A & B for Es —0.16 (v)

Fig. 9 Waveforms at A & B for Es —0.215 (v)
for Es —0.22 (v)

Fig. 10 —Waveforms at A & B for Es —0.27 (v)
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Fig. 11 Waveforms at A & B for Es —0.275
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