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Research on A Phase Free Calibration Method for S-Band Single-Channel
Measurement and Control Equipment
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Abstract: The sum and difference channels of S-band single-channel measurement and control equipment exhibit phase differ-
ences, which may vary with environmental changes, transmission media, and assembly processes. Phase difference correction must
be completed before the signal enters the baseband terminal for demodulation, to ensure the correct angular error signal is demodulat-
ed and stable target tracking is ultimately achieved. In practical work, the phase difference correction is basically carried out by set-
ting up beacon machines at high positions, which can effectively solve the problem of inconsistent phase difference. However, with
the expansion of the distribution area of measurement and control equipment and the shortening of state preparation time, traditional
phase correction methods are no longer applicable. This article focuses on the research of S-band single-channel measurement and
control equipment within a certain frequency working range. By pre-testing its phase difference and adopting methods such as cable
compensation or adding phase shifters, the impact of phase difference on angular error is reduced within a certain error range at the
design stage.In the later stage, during the operation of the equipment, the complex workflow of phase correction is eliminated. This
article presents the principle and method of phase free calibration for S-band single channel measurement and control equipment,
and verifies the effectiveness of the proposed method through experiments.
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Fig. 1 Schematic of signal transmission for a typical S-band single channel measurement and control device
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Fig.2 Composition diagram of feed source for a single channel single pulse measurement and control equipment in a certain S-band
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Fig. 3 Schematic of the phase difference position for detecting

the sum and difference signals inside the feed source
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Table 1 The test results for bidirectional pull off phase calibration method at different frequency points for left and right rotation

JiE ] i i (MHz) ¢/° k, ke Tp, Tp T, T,
iy XX40 343.7 0.191 6 -0.204 7 123 129 1/66 1/38
ol XX50 3203 0.1928 -0.194 6 1/85 1/91 1/50 1/54
FeliE XX60 287.8 0.2214 02115 1/39 1/68 1/142 1/260
Fili XX40 189.2 0.152 0.141 1/19 1/16 1/39 1/62
1ifiE XX50 152.8 0.156 0.152 8 1/62 1/180 1/47 1/59
1iliE XX60 122.0 0.159 0.1813 1/159 1/57 1/36 1/40
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Table 2 The test results for bidirectional pull off phase calibration method at different frequency points after cable completing

JiE 1) i i (MHz) @/° k, kg Tg, o T, T,
FeliE XX40 200.0 02135 -0.196 9 1/19 125 1/42 1/31
FeliE XX50 200.1 0.1926 -0.193 1 1/75 1/83 1/56 1/61
FeliE XX60 200.2 0.2215 -0.2186 1/32 1/43 173 1/132
Al XX40 137.1 0.162 3 0.154 4 1/17 115 127 1/23
Al XX50 136.4 0.149 0.148 3 1/85 1/74 1/46 1/55
Al XX60 136.2 0.156 4 0.167 3 1/69 1/45 1/16 1/30
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Table 3 The test results for bidirectional pull off phase calibration method at different frequency points after adding phase shifters

| 445 (MHz) A EHE (0~63) ¢/° k, ky T, T 7, T,
JE e XX40 152.7 0.201 6 -0.196 1 1/21 1/26 1/42 1/37
Il XX50 24 153.1 0.2112 -0.186 4 1/70 1/80 1/58 1/63
ol XX60 153.3 0.220 1 -0.2076 1/24 1/36 1/56 1/45
tiliE XX40 72.6 0.198 3 0.175 1 1/14 113 121 1/26
1iTie XX50 11 72.9 0.186 7 0.1847 1/76 1/71 1/42 1/51
1l XX60 73.1 0.194 7 0.169 8 1/65 1/42 1/15 121
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