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Microwave Attenuation Standard O A Study on Heterodyne Detection
for 1kHz Intermediate Frequency Substitution MethodO
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A. WIDARTA T. KAWAKAMI [

Inductive voltage divider (IVD) operating at 1 kHz is employed as the primary
standard for microwave attenuation standard at ETL. In order to apply the IVD to
intermediate frequency (IF) standard attenuator in IF substitution method instead of
30MHz piston attenuator, basic properties of heterodyne detection with IF of 1kHz is
experimentally studied. System using this method can be expected to excel in a simple
composition of microwave circuit, an easy maintaining of precision, and an inexpensive
running cost. As the result, the heterodyne detection gives an IF output in frequency
stability of 0.03Hz/10min. and amplitude stability of 0.001dB/10min., and wide dynamic
range of linearity. These properties are sufficient for precision measurements of

microwave attenuation standard.
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Fig.2 Experiment circuit of 1kHz intermedicate frequency substitution method
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Fig.3 Frequency stability of the intermedicate frequency output
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Fig.4 Stability of the intermedicate frequency output(Q=10)

Fig.5 Stability of the intermedicate frequency output(Q=100)

Fig.6 Frequency characteristic of resonance circuit
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Fig.7 Stability of the intermedicate frequency output by
precision setting of the center frequency(Q=100)
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Fig.9 Influence of mixer load impedance to the linearity
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Fig.10 Improvement of the linearity range by using Q of filter
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