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ABSTRACT — In order to determine arbitrary impedance ratios, an impedance bridge based on pulse-driven Josephson arrays was
implemented at PTB. The sine-waves generated by this system possess high spectral purity and quantum precise amplitudes. This new
iImpedance bridge allows to measure like impedance ratios (R:R or C:C) over a wide range and also to make quadrature measurements
(0RC =1).

Setup:

Two independent pulse-driven arrays arranged on
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Lock-In Pulse-driven arrays can be operated in a closed
loop cryocooler.
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Measurement results:
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For the first measurements the bridge was equipped with a chip o
containing two arrays of 9000 triple-stacked junction. — R —— e o e o
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Both arrays are driven by rf pulses only, resulting in maximum amplitudes S -804 '
of 20 mV per array. . | . R 7
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The bridge is balanced by changing the phase angle and the amplitude = 39
of U, to minimize the reading of the lock-in which is usually less than D:N ' I I
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The ratio of two 10 kQ) resistors was compared with the results of a — 344------- e PJVS Bridge B IR el Rl S i A
programmable Josephson-bridge. ® Pulse-driven Bridge |
For the ratio of two 10 nF capacitors the results of the pulse-driven bridge 0.1 1 10
agrees to 2 part in 108 compared to a commercial capacitance bridge. f (kHZ)

Also the ratios of the capacitors and resistors obtained by direct and by
guadrature measurements were compared.
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Outlook:

The next major step Is to trace back capacitors and
resistors directly to the ac quantum Hall resistor at PTB
294 + 005 +8.03 + 0.01 and hence to enable absolute measurements.

Increasing the voltage

Quadrature -3,03 £ 0,30 +8,10 £ 0,10

Difference Measurement of various impedance ratios
J J

Acknowledgement:

The authors would like to thank Veit Burkel, Peter Duda, Gerd Muchow and Rudiger Wendisch for technical assistance.
This work was partly carried out with funding by the European Union within the EMRP JRP AIM QuUTE. The EMRP is jointly
funded by the EMRP participating countries within EURAMET and the European Union.

Physikalisch-Technische Bundesanstalt Bundesallee 100

Braunschweig und Berlin 38116 Braunschweig, Germany
phone: +49 531 592-2633

Dr. Stephan Bauer fax: +49 531 592-69 2633

Working Group 2.63 e-mail: stephan.bauer@ptb.de
Josephson Effect, Voltage www.ptb.de




