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Temperature signal processing based on
adaptive noise cancellation for CZ crystal growing furnace

LIANG Yan-ming, LIU Ding, ZHAO Yue

(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an Shaanxi 710048, China)

Abstract: To filter the low-frequency interferences from the temperature signal in the single crystal growth process
within a CZ crystal growing furnace, we propose a filtering method based on adaptive noise cancellation. Firstly, the
approximation signals of the low-frequency interferences are modeled by using Fourier series. Secondly, based on the slow
variation characteristics of the furnace temperature signal, the error function of cancellation is developed. Finally, the error
function is minimized with an improved PSO (particle swarm optimization) algorithm to obtain the approximate signals
of the low frequency interferences. These approximate signals are employed to offset the low-frequency interferences.
Experiments show that this filtering method based on adaptive noise cancellation can efficiently attenuate the low-frequency
interferences in the temperature signal of CZ crystal growing furnace, and is better than the most commonly-used methods
in numerical precision.
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Fig. 1 Original temperature curve and power spectrum
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P 141(Fundamental principle of adaptive noise
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Fig. 2 The functional block diagram of adaptive noise

cancellation filter
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Fig. 3 Structure diagram of adaptive noise cancellation filter with the reference input of sinesignal
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% (Furnace temperature signal filtering based
on adaptive noise cancellation)
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