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Signal Processing Design of Wide Frequency Range
Moonlet-based Communications Reconnaissance

ZHANG Han-song
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract : According to the growing demand of moonlet-based electronic reconnaissance equipment, a signal pro-
cessing design scheme for wide frequency range communication reconnaissance is proposed in which the complex
functions such as signals digital down conversion, spectrum analysis, data storage and transfer are realized in a
low density FPGA ( Field-Programmable Gate Array) . Filters and memories are used repeatedly in the FPGA to
take full advantage of resources and reduce the number of components, so that miniaturization, low power con-
sumption, full functions, high efficiency for moonlet-based equipment are achieved. The feasibility of the scheme
is verified by test.
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Fig.1 The frame of digital signal processing design
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Fig.2 Frame of bandpass signal decimation
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Fig.3 Frame of top-lever module design
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Fig.4 Frame of signal preprocessing module
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Table 1 The relationship between sampling rate and bandwidth

A/D REER S FIPURREER T 5E
/MHz /MHz /MHz
12.4 1/52 0.238 5 0.05
12.4 1/12 1.0300 0.20
12.4 1 12.400 0 3.00
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Table 2 The relationship between data rate and bandwidth

A /kHz /kHz
12.4 MHz /122 517.00 268.80(0.52)
12.4 MHz /12/4 258.00 50.00(0.194)

12.4 MHz /12/2/3 172.00 30.00(0.174)
12.4 MHz /12/4/3 86.00 15.00(0.174)

12.4 MHz /52/4 60.00 11.60(0.194)
12.4 MHz /12/4/8 32.00 8.00(0.25)
12.4 MHz /52/2/8 15.00 3.75(0.25)
12.4 MHz /52/4/8 7.50 1.19(0.25)
12.4 MHz /12/4/8/8 4.00 1.00(0.25)
12.4 MHz /52/2/8/8 1.90 0.50(0.25)
12.4 MHz /52/4/8/8 0.93 0.23(0.25)
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Table 3 The summary of resource usage

FPGA ¥t i i i M AR

A i BB (CLB) 2775 3584 7%

4 5 AEE R (LUT) 13 696 28672  47%

] g AR A% H BT (T0B) 216 516 41%
AR RAM(BRAM) 88 96 91%
18 x 18 Tk 4% (MULT) 72 9 75%
4R A (BUFGMUX) 8 16 50%
BB PR (DCM) 1 12 8%

TSI AT S5 S ANE 5 BTN, FPGA ] 1E% T
Ve /N 3 B JEL 39 54 17 . 785 s, BV % A = s 4 4
#°0156.22 MHz,
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Fig.5 The static timing report
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Fig.6 The analysis of power consumption
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