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Implementation of Digital Frequency Synthesizer for High Speed Frequency Hopping
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ABSTRACT

The Digital Frequency Synthesizer(DFS) that generates the wideband signal with hish speed frequency hopping rate and high
frequency resolution characteristics was implemented in this paper. The DFS was applied as local oscillator for direct frequency
conversion IF modules of DVB-RCS, which directly generates the transmission immediate frequency signal by using DDS and
wideband PLL technologies. The DDS technology provides high speed frequency hopping rate and high frequency resolution
characteristics, which are also the DVB-RCS requirement. The wideband PLL technology also provides the wideband signal
generation, which is a necessity for direct frequency conversion modules. The implemented DFS provide the spurious suppression
characteristic of -50 dBc, frequency resolution of 0.233 Hz and frequency hopping rate of 125 ns, respectively. Also the DFS
represent the amplitude flatness of 3 dB and less in the pass-band and phase noise characteristic of -75 dBe/Hz at 1 KHz

frequency offset.
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< -50 dBc @ Inband

Spurious < -60 dBc @Qutband
-75 dBc @ 1 kHz
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