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Abstract

This paper proposes an alternative method for measuring the frequency of a short-time signal in a wideband frequency range. A
frequency measuring architecture comprising multiple sub-Nyquist sampling channels and a frequency estimator is proposed. The
simulation results show that the proposed method has better frequency accuracy, though it uses lower sampling rates than typical DFDs

for wideband input frequency range.
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Fig. 1. Typical wideband RF receiver system.
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Fig. 13. Distances between trajectory of three measured
Frequencies with sampling rates 92 MSPS, 101
MSPS and 64 MSPS (0~10,000 MHz input
frequency range).
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Table 1. Memory configuration for frequency estimation.

Memory address (18 bit) | Memory contents .
. Estimated
Measured freq.[Measured freq.| (estimated freq.) .
. . . freq.(in MHz)

@ ch#l (9 bit)@ ch#2 (9 bit) 12 bit

000000000 000000000 (000000000000 0 MHz

000000000 000000001 000000000000 0 MHz

000000000 000000010 000000000001 | 0.25 MHz

000000000 000000011 000000000001 | 0.25 MHz

000000000 000000100 000000000010 0.5 MHz

101101111 110010011 000000000000 0 MHz
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Table 2. Simulation parameters.

Parameters Values
Signal duration 100 ns, 150 ns, 200 ns, 250 ns, 300
(pulse width) ns, 1 us

Signal to noise ratio 5 dB~30 dB, 1 dB step

Sampling rate 92 MSPS, 101 MSPS

Input frequency 0~1,000 MHz, 0.25 MHz step
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Fig. 15. Simulation results of frequency estimation error
for various SNRs and signal durations.
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