404 H 1M
2018 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 40 No. 1
Feb. 2018

doi;10. 11887/j. ¢n. 201801011

http://journal. nudt. edu. cn

BEHLIR 30 o A 1 %5 28 0 TR BRI

pEE, FEELHE S, E R G R
(1. Pk p@EbF2%, b ki) 410083;
2. kibFm B F5EEIRL, Hd ki 410022)

B B AR ARIRG AR TEIR ST 2 A i R RS 1 DR, S0 AT P 2 A A N AR R 3 JBE X
RIS o 0 AT (02 0 P R 2 i LB B Al b 38 0 R AR B AL IR 300 o S R IR 5 4 MR P 10 5 T o TR AR AR R 7 2 A1
T L0 i AN St RS A0 s SO A i A0 07 b L5, A T 0T i AR 357 A A 37 R P 347 52
AR A IRRENE R ST, SRR BT A TR MR RGEAE 0. 03¢/ Hz R 10 ~ 850 Hz A3 i [l 1 AL

PR REIRF] 20 dB A HFA7 M 7 A MERIR
KERIR A VRN 5 SRR D s 5 RS MR P 32
FESES TNTS2.2  XEKERERE:A

LEHES 1001 —2486(2018)01 — 074 — 04

Design of active noise control method for crystal

oscillator under random vibration
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Abstract: Crystal oscillator output frequency often drifts under vibration. Therefore, based on the analysis of the acoustic active noise control

technology and the mechanism of acceleration effect on crystal oscillator phase noise, a method of reducing crystal oscillator phase noise under

vibration was proposed. The simulation about the acoustic active noise control system obtained that the theory of acoustic noise reduction can be

used in crystal oscillator phase noise reduction. By adding acceleration sensor, analog-to-digital converter, digital-to-analog converter and digital

processor in the peripheral circuit of crystal oscillator, the phase noise real time compensation active noise control system was constructed. The

results show that the active noise control system achieves 20 dB phase noise compensation under the random vibration of 0. 03g/Hz amplitude range

and 10 ~ 850 Hz frequency range.
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Fig.1 Feedback adaptive active noise control system
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Fig.2 Schematic diagram of active noise control

system under random vibration
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Fig.4 Crystal oscillator output before and after

using active noise control system
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Fig.5 Comparison of the time domain waveform of
piezoelectric effect frequency offset Af,, V. controlled
reverse frequency offset Af; and crystal oscillator

output frequency f,
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Fig.6 Comparison of phase noise compensation by simulation
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Fig.7 Experimental test system
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Fig.8 Comparison of phase noise compensation in

the experiment
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