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Abstract: With the continuous evolution of electromagnetic countermeasure and radar technologies, radar signal
has gradually developed from the traditional continuous wave and monopulse form to the complex waveforms such as
broadband linear frequency modulation, frequency agility, and frequency hopping. The frequency-measurement
methods commonly used are difficult to meet the requirements in the aspects such as the frequency-measurement
accuracy and the frequency-measurement speed. Aiming at the characteristics that the instantaneous signal bandwidth of
broadband phased array radar target echo simulator is up to 2 GHz and the sweep or random frequency hopping signal
bandwidth covers the whole working frequency band, in this paper, the technology of instantaneous frequency-
measurement guidance combined with real-time broadband digital channelized precise frequency-measurement is
innovatively adopted. An ultra-broadband and high-precision instantaneous frequency-measurement module and the
corresponding software are designed, developed, and applied to the development of broadband target echo simulator.
The results are verified by actual measurement and hardware-in-the-loop simulation test, and the indicators such as the
accuracy, range, and real-time performance of the frequency-measurement can fully meet the overall performance
requirements.
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Fig.1 Principle block diagram of the microwave system of the simulator
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Fig.2 Principle block diagram of the microwave frequency discriminator
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Fig.4 Processing framework diagram of the precision frequency-measurement software
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Fig.5 Window function for data preprocessing
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Fig.7 Output of the amplitude and phase calculation module
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Fig.8 Flow chart of intra-pulse parameter processing
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Tab.1 Summary of the frequency-measurement accuracy

| Tem | gy | PR/ RAHL
1 0.1 ps —45 2.68
2 o 0.1 ps 5 2.48
3 CW —45 2.19
4 CW 5 2.10
5 0.1 ps —45 2.57
6 R 0.1 s 5 2.73
7 (—40°C) CwW —45 2.73
8 CW 5 2.49
9 0.1 ps —45 2.75
10 ot 0.1 ps 5 2.53
11 (70°C) CwW —45 2.78
12 CcwW 5 2.42
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