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Design of a multi-channel receiving module integrated radar

and electronic reconnaissance

DING Chen,ZHANG Huifeng, LIU Liang
(Xi’ an Navigation Technology Research Institute, Xi’ an 710000, China)

Abstract :In recent years, the research on miniaturization and high performance of single device module
level of RF front-end has initially achieved remarkable results with the full development of modern
electronic technology. However, there are few research reports on the design of low-cost, high-
performance and miniaturized comprehensive equipment from the system level. The link budget and
structure of the module are designed firstly on the basis of working principles of radar and electronic
reconnaissance. A 12-channel receiving module integrated radar and electronic reconnaissance is
proposed according to the respective requirements of radar and electronic reconnaissance in this paper.
The final measurement results of the proposed model are given. The noise coefficient of all channels is
less than 3 dB, the gain of radar receiving channel is 45 +2 dB, and the mirror frequency suppression is
greater than 60 dB; The gain of electronic reconnaissance receiving channel is greater than 20 dB, and
the isolation between adjacent channels is greater than 40 dB. The work has great significance to realize a
more complex low-cost, miniaturized and high-performance integrated electronic system in the future.
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Fig.1 Principle block diagram of receiving module

integrated radar and electronic reconnaissance
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Fig.3 Structure diagram of receiving module
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Fig.4 The proposed receiving module

integrated radar and electronic reconnaissance
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Tab.1 Measurement results of radar channels’ gain (dB)

B8 i
/ GHz 1 2 3 4 5 6 7 8 9 10 11 12
9.3 46.6 45.6 46.4 46.3 45.8 46.1 45.5 45.6 45 45.6 46 44.8
9.4 46.2 45.4 46.4 46.2 46.4 45.3 46.2 44.9 45.6 46.4 45.8 45.9
9.5 45.1 45.2 45.2 45.5 45.3 45.9 46. 1 44.9 45.9 44.8 45.5 45.6
*2 FBUELHEBEERSRHNIKLER(dB)
Tab.2 Measurement results of radar channels’ noise figure (dB)
B9 5 i
/ GHz 1 2 3 4 5 6 7 8 9 10 11 12
9.3 2.5 2.7 2.5 2.7 2.6 2.7 2.6 2.9 2.5 2.7 2.5 2.7
9.4 2.5 2.8 2.8 2.8 2.5 2.9 2.8 2.5 2.5 2.7 2.5 2.6
9.5 2.6 2.8 2.5 2.6 2.5 2.4 2.4 2.7 2.5 2.7 2.8 2.8
®3 TEIWBEESAMEI LKL R (dB)
Tab.3 Measurement results of radar channels’ mirror frequency rejection ratio (dB)
$i 5 I
/ GHz 1 2 3 4 5 6 7 8 9 10 11 12
9.3 69.6 63.7 66.5 63.4 63.2 70.6 70.2 67.3 67.7 68.9 63.7 71.5
9.4 67.7 67.6 68.6 65.3 72.4 69.2 67.8 72.1 67.3 64.7 66.1 71
9.5 71 64.7 70.4 68.8 68.8 66. 4 69.1 66.3 72.9 70.4 66.9 72.7
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Tab.4 Measurement results of electronic reconnaissance channels’ gain (dB)

i HE
/ GHz 1 2 3 4 5 6 7 8 9 10 11 12
8 21.5 22.4 21.4 23.1 21.4 22.4 22 22.2 22.2 22.2 21.7 23.2
9 22.2 21.4 23.3 23 22.9 22.9 22.9 21.6 23.2 22.9 21.5 22.5
10 23.3 23.2 22.3 23.2 21.8 21.8 22.2 22.5 22.4 22.6 22 21.9
11 22.4 23.1 21.6 21.8 22.3 22.8 21.5 21.9 21.4 22.3 22.3 22.5
12 22.8 21.9 22.5 22.3 21.8 22.4 22.5 22.4 22 22.9 21.5 23
R5 BFNEXRECRERSENRXER(IB)
Fig.5 Isolation of adjacent electronic reconnaissance channels (dB)
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