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Introduction

CEM is trying to develop an impedance bridge based on a
single PJVS as a simpler and cheaper alternative to dual
array bridge. With this bridge it’s not possible to get
perfect balance between impedance ratio and Josephson
voltage ratio, and due to this, it’s neccesary to
characterize the linearity of lock-in amplifiers (LIA)
typically used as null detectors in impedance bridges. This
poster presents a system developed at CEM to carry out
that characterization with results.

Set Up

The system consists of a phase variable ac source with
synchronization capability (Aivon DualDAC), a resistive
divider developed by SP and a HP 3458A multimeter to
measure the voltage applied to the input of the divider and
the lock-In amplifier to be characterized.

Ac-dc diference and phase errors of the divider are
negligible compared with the other sources of uncertainty in
the system. The multimeter is configured in its
synchronously sampled ac measumement method. Its
uncertainty in this mode of operation is similar to the noise
level of the system and to the resolution of the LIA.

Fig. 1. Scheme of the setup

Results

The system can be used to calibrate a LIA both in linearity
and in phase error. The following figures show the most
relevant results.
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Fig. 2. Graph of gain vs. frequency

Phase vs Frequency
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Fig. 3. Graph of phase error vs. frequency

The gain change from 20 Hz to 1kHz is less then 1.10-3

and the form of the curve is constant day to day

Phase error show a greater dependence with
frequency. The form of the graph could be explained
as consequence of a constant time delay

Conclusions

A system to calibrate LIA’s has been developed. The results
indicate that it’s possible to operate an unbalanced
impedance bridge with little loss of accuracy, if LIA is
characterized and its errors corrected .


