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The Research of Frequency Multiplier

Based on Transistor

Wang Ling-yun™?2, Xu Qing-chen®, Song Liang*
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2. University of Chinese Academy of Sciences, Beijing, 100049, China.)

Abstract: According to the nonlinear characteristic of the transistor, the input signal’s
harmonic can be obtained at the output, and then with bandpass filter to select the required
frequency, the transistor frequency multiplier can be achieved. A design of frequency
guadrupler by transistor is discussed detailedly in the article. The system is tested, the
experimental results demonstrate that the phase noise is better than 80.87 dBc/Hz within 1
MHz bandwidth, and the spurious inhibition can reach 79.54 dBc/Hz within the 100 KHz,
which meet the design requirements.
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Fig.1 The principle diagram of transistor frequency multiplier
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Fig.2 The results of input signal’s phase noise and spurious
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Tab 2 The result of phase noise test
e 5914 IHz 10M Hz 40M Hz 80M Hz
10 -80.27 dBc/Hz -80.87 dBc/Hz -74.48 dBc/Hz
100 -107.88 dBc/Hz -107.83 dBc/Hz -99.88 dBc/Hz
1k -115.75 dBc/Hz -116.80 dBc/Hz -109.33 dBc/Hz
10k -118.94 dBc/Hz -119.25 dBc/Hz -111.65 dBc/Hz
100k -125.76 dBc/Hz -125.22 dBc/Hz -116.36 dBc/Hz
M -146.16 dBc/Hz -136.24 dBc/Hz -117.04 dBc/Hz
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Tab 3 The result of spurious
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Fig.5 The test results of filter
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