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Abstract

A new oscillator configuration is presented and tested for Josephson voltage standard operated
at the cryogenic(4.2K) temperature. Features of active devices are investigated in aspects of 1/f
noise, output power, and current collapse at low temperature. The output power of ‘oscillator is
optimized by a nonlinear design approach called Harmonic Two Signal Method(HTSM). The
embedding networks of the generalized six oscillators with two loads are derived. A HEMT
oscillator is designed in X-Band for the Josephson voltage standard and tested at room and
cryogenic(4.2K) temperatures. Oscillation frequency, output power, C/N ratio, and frequency stability
are compared at room and low temperatures.
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Fig. 2. Configuration of Josephson voltage stan-
dard. Description of Figure: @; microwave
oscillator + Josephson array, @; liquid
helium(4.2K), @ pipe magnetic shielded
containing the wires for coupling load,
bias line, and voltage and current gene-
rated by Josephson array), @; spectrum
analyzer, &); source locking counter(fre-
quency counter), ®; DC power supply(Vg,
Vdl, Vd2), @, position of Josephson
array.
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with a direct coupling load.
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Fig. 5. Oscillator configuration with T-shape em-
bedding elements.
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Fig. 6. Load—pull Method (Harmonic Two Signal
Method) for the analysis of RF-operating
point of oscillator.
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Table 2. Values of embedding elements and
oscillation range for the series
feedback oscillator with a coupling

load.
case external elements oscillation range
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Table 3. Values of embedding elements and
oscillation range for the parallel
feedback oscillator with a coupling

load.
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(a) Sweep of RF-drive level P (w,) for
determination of the optimum RF-drive level
(FHX3LG HEMT, Z,,=236.0241+33.6893),

(b) Results of load—pull of Fig. 6
(Pin=7dBm)
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@ load, @: coupling load, @) area of
Josephson series array, @: bias pattern,
®: DC blocking, ®: microstrip to CPW
transition (@ HEMT(FHX35LG), @
source impedance, @: DC pad

Fig. 9. Circuit layout :(70+30 mm?).
@: load, @: coupling load, @ area of
Josephson series array, @: bias pattern,
®: DC blocking, ®: microstrip to CPW
transition (@ HEMT(FHX35LG), @
source impedance, @: DC pad
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Fig. 11. Load and coupling powers of the im-
plemented HEMT oscillator versus drain
bias at cryogenic(4.2K) temperature.
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