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THE USE OF DOUBLE-BALANCED MICROWAVE MIXERS
AS WIDEBAND ANALOG NOISE SIGNAL CORRELATOR
Abstract:
Using of the multiplication circuits as broadband microwave analog correlator has been presented
in the article. Main aim of the work was to check if a double-balanced mixer commonly used in quasilinear frequency conversion systems can be a multiplier.
Theoretical considerations were carried out for this purpose. Two measuring systems were onstructed
for the purpose of determining the autocorrelation function of the band-limited noise signal. The tests
were carried out with the noise signal in bandwidth B = 540 MHz at center frequency f0 = 2500 MHz.
The power of this signal was regulated by microwave amplifier and fixed attenuators.
The bandwidth was determined by two filters made on the asymmetrical stripline technique.
Obtained measurement results and necessary analyzes of these results are presented.

Block diagram of an analogue noise signal correlator
Voltage at the IF output as a function of the delay time difference in the LO and RF
outputs for noise signals with the following parameters: LO power PLO = 0 dBm,
RF power PRF = 0 dBm, bandwidth B = 540 MHz,centre frequency f0 = 2500 MHz

Voltage at the IF output as a function of the delay time difference in the LO and RF
outputs for noise signals with the following parameters: LO power PLO = 0 dBm,
RF power PRF = -26 dBm, bandwidth B = 540 MHz, centre frequency f0 = 2500 MHz

Measurement stand of the wideband noise signal correlation function

Practically realized quadrature signal correlator used in noise radar

Normalized voltage waveforms at the mixer IF output and the normalized
(analytical) autocorrelation function of the band-limited noise
for parameters: PLO = +3 dBm PRF = -26 dBm, B = 540 MHz, f0 = 2500 MHz
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