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Performance Improvement of Digital Frequency Discriminator
Using Frequency-Compensation Technique
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Abstract

In an electronic warfare environment, radar signals must be rapidly discriminated. A digital frequency discriminator (DFD) collects
I and Q data from a phase correlator and determines the radar signal frequency in 500 ns. Distortion is introduced into the IQ data
as the detected radar signal passes through the analog and preprocessor parts, resulting in an inaccurate DFD output frequency. This
paper proposes a technique to improve DFD frequency accuracy. The output is corrected by interpolating the difference between the
DFD output frequency and the reference frequency. We confirmed that the proposed technique improves frequency accuracy from 2.25
MHz to 0.063 MHz and reduces the maximum frequency error from 6 MHz to 2 MHz.
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Input information Output information
In, Qn values Bit Discriminative | .
Frequency index frequency Difference
(MHz) 1 1Q 51 5Q 251 25Q 1251 | 125Q | ecimal) (MHz) (MHz)
6,066 188 153 97 182 67 95 51 145 280 6,066.00 0.00
6,072 188 152 98 183 65 97 62 178 289 6,072.75 —0.75
6,078 188 152 99 183 63 103 81 205 298 6,079.50 —1.50
o 00
17,988 159 175 195 161 166 170 89 145 16,172 17,985.00 3.00
17,994 159 175 195 160 169 168 97 160 16,181 17,991.75 2.25
18,000 159 175 195 159 171 165 110 172 16,191 17,999.25 0.75
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Table 4. Frequency accuracy measurement result according
to sample data.

1,024 512 256

Criretia
samples | samples | samples

Maximum frequency error | 3.0 MHz | 3.75 MHz | 6.75 MHz

Frequency accuracy (RMS) | 0.75 MHz | 0.94 MHz | 1.87 MHz
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Table 5. Comparison of specifications and performance of
DFD devices.
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Spec. Proposed
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