LCR MATH

The complex impedance to be measured is equal to the
ratio between the vectorial dimensions E and Ty ,
representing the voltage across the device under test (DUT)
and the current flowing through it:
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Each vector can be broken down into phase and quadrature
components with respect to some fixed reference:
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Hence again, using the series representation of an
impedance Z,=R¢+j X
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® - phase angle between voltage and cur-
rent: tan ® = |X.| / R,

Some LCR meters go down the analogue route (phase
detectors) to obtain the phase and quadrature components
of the voltage and current to be measured, the final
measurement being performed by an ADC, often of the
dual-ramp type for good accuracy, as the DC voltages to be
measured are in fact ‘contaminated’ by a not-inconsiderable
residual voltage, if one is looking for a fast response time.
The “all digital” method does not suffer from this drawback,
and the mathematical operation of discrete Fourier
transformation (DFT) makes it possible to obtain the phase
and quadrature values for the voltage (U, U,) and current
(I, I) from N samples d; of one period of the signal to be
measured
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This requires just a fast, accurate ADC, and a little bit of
calculating power.









