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A Novel Approach of High Sensitivity Receiving and
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Abstract: According to the actual demand of weak signal (as low as — 128 dBm) detection in millimeter-wave
range test, through the analysis of signal-to-noise ratio(SNR), the W-band receiver system with — 128 dBm
sensitivity is realized by using the technology of super-heterodyne broadband multi-channel fast swept-frequency
composite channelization. Meanwhile, the millimeter — wave calibration source is designed, and combined with
the spatial attenuation theory, a new test method of the high sensitivity ( — 128 dBm) in W-band is put forward.
Theoretical analysis shows that the minimum power of the millimeter-wave signal source can reach — 128 dBm in
W-band when the test distance is 290 m and the corresponding attenuation value is about — 121.5 dB. The
practical measurements using the calibrated millimeter-wave signal source demonstrate the feasibility of the pro-
posed test method .
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Fig.2 Relationship between spatial attenuation and distance
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Fig.3 Structure diagram of the millimeter-wave calibration source
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Table 2 Test data of W-band system sensitivity

/€' i/ MHz Y%/ dBm
1 94 524.7 -128.0
2 94 523.1 -128.0
3 94 523.1 -128.0
4 94 523.1 -128.0
5 94 523.1 -128.0
6 94 523.1 -128.0
7 94 523.0 -128.0
8 94 523.0 -128.0
9 94 534.8 -128.0
10 94 534.8 -128.0
11 94 534.8 -128.0
12 94 534.8 -128.0
13 94 534.8 -128.0
14 94 560.0 -128.0
15 94 523.0 -128.0
16 94 523.0 -128.0
17 94 523.0 -128.0
18 94 523.0 -128.0
19 94 523.0 -128.0
20 94 522.9 -128.0
21 94 522.9 -128.0
2 94 522.9 -128.0
23 94 522.9 -128.0
24 94 522.9 -128.0
25 94 522.9 -128.0
26 94 522.9 -128.0
27 94 522.9 -128.0
28 94 522.9 -128.0
29 94 522.9 -128.0
30 94 522.9 -128.0
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