supraVOLTcontrol

Cooler

Josephson Voltage Standard

DESCRIPTION
supraVOLTcontrol is a complete 3-channel microprocessor controlled 10 V Josephson voltage standard (JVS) system developed in
the Institute for Physical High Technology Jena (IPHT). It facilitates a variety of dc voltage calibrations and measuring functions:
►

Calibration of secondary voltage standards

►

Calibration of linearity and accuracy of voltmeters (dc)

in the voltage range of 0 to +/-10 V.
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supraVOLTcontrol consists of the following components:
1. Cryocooler with a 10 Volt SIS Josephson junction array
and the 75 GHz microwave electronics installed in the
19” rack
2. JVS control electronics unit
3. EIP 578B source looking microwave counter
4. Keithley nanovoltmeter as Null detector
5. 3-channel Polarity reversal switch
6. Sensors for temperature, humidity and barometric
pressure
7. Host Computer with IEEE interface
8. Compressor unit with 2 kW input power
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GPS 10 MHz reference frequency receiver
(optional)

SPECIFICATIONS
Typical calibration accuracy

VCryocooled JVS = 10.000 513 651 2 V (σ = 4 nV)

(direct comparison to a second Josephson
voltage standard)

± 5nV @ 10V

VLHe-JVS system = 10.000 513 649 9 V

AV/V10V = 5 x10-10

Typical calibration accuracy of
secondary voltage standards
(limited by the noise of the secondary
voltage standard)

± 20 nV @ 1V
± 100 nV @ 10V

AV/V1V = 2 x10-8

I standard deviation (40 points, 20ms integration time)

AV/V10V = 1x10-8

Thermal voltage of wires and reversal switch
< 10nV @ all 3 channels
Typical gain factor g of external voltmeter
(depends on the type of voltmeter)

Ag/g < 3 x10-7

Direct comparison between a liquid helium cooled and a pulse tube cooler Josephson
voltage standard system at a voltage of 10 Volt. Altogether eight measurements were
made in about 25 minutes. The error bars denote the standard deviation of the mean
value of a single plus-minus-measurement with 20 points for each polarity. The result
of the direct comparison is a difference of 1.3 nV at 10 V with an uncertainty of 5 x10-10.
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J O S E P H S O N V O LTA G E S TA N D A R D C I R C U I T
► Chip
► 10

carrier with a 10 Volt Josephson voltage standard circuit.
Volt Josephson voltage standard circuit with 19700 SIS Josephson

junctions (JJ), the operating frequency is 75 GHz.

V = n / KJ90 x f
definition in 1990: KJ90 = 483.597,9 GHz / V
V

Josephson voltage

KJ90

Josephson constant

n

integer

f

operating frequency

With this formula the voltage will be traced back to a frequency, and frequencies can be controlled extraordinary precisely.

CALIBRATION MODES

DC reference standards
(e.g. FLUKE 732A)

supraVOLTcontrol
calibration of dc reference voltages

external voltmeters
(e.g. Keithley 2001)

supraVOLTcontrol
calibration of linearity and gain factor
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