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Research on the pulse-width modulation working mode and
spectrum-related issues of high-precision temperature control
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(Key Laboratory of Precision Opto-mechatronics Technology, Ministry of Education, Beihang University, Beijing 100191, China)

Abstract: Several working modes of pulse width modulation in high-precision temperature control for the
light source of fiber-optic gyroscope were introduced, with the analysis of its working processes in this
article. The output signal and spectrum in the process of conversion and cross-over were analyzed on the
problem of electromagnetic interference introduced by the working mode of pulse width modulation. Study
found that in the process of pulse width modulation, the frequency and pulse width of the output signal
are complex, irregular, and its spectrum position changes randomly and unpredictably. Its power
distribution is no longer compatible with the characteristics of cyclic rectangular pulse spectrum. Aiming
at the random spectrum, several effective solutions were put forward, and an experimental verification of
one solution was provided.
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Fig.1 H-Bridge circuit in PWM
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(2) Linear & PWM #1
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Fig.5 Possible state in the cross process
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Fig.6 Time domain signal of PWM
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Fig.7 x(t) and the interception function
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Fig.8 Special case in the cross process
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Fig.9 Gyro output after using the integral

0 S0 1000

4 #& it
ik 5 80 1 AR T2 7 T 2T B R 5 U5 3L
PR, SCrbR R g = AR TR O HEAT T

WA G, WHFE T 55 eSS MU A v Y BEATLAR I RS
SIS YIE, DL RE R HE S R ST R S kv
) A D7 AR 5 M A AR R T IR A
BEf . P, SO i T LR IR T 56, i e



% 6

EIFE . HEAERBRERT AN IS X EMERARE

1592

S, i T ICATATAE.

SE

(1]

[2]

[3]

Zhang Weixu. Fiber Optic Gyro and Its Application [M].
Beijing: National Defence Industry Press, 2008: 135 -151.
(in Chinese)

SRAER. JGEF B R KR [M]. dbmt: B T AR A,
2008: 135-151.

Sun Lizhi. The Application of PWM and Digital Motor
Control Technology[M]. Beijing: China Electric Power Press,
2008. (in Chinese)

NI PWM 580 6 i S ML B R B [M]. e st
Hh e g i Rk, 2008.

Hu Yang, Zhang Yajun, Yu Jinquan. Design of temperature
control circuit for laser diode [J]. Infrared and Laser
Engineering, 2010, 39(5): 839-842. (in Chinese)

Y, WIEZE, THUR. TSR MO 85 i IR % B3t

[4]

[5]

(6]

[7]

it AN S O TR, 2010, 39(5): 839-842.

Chen Guocheng. PWM Inverter Technology and Its
Application [M]. Beijing: China Electric Power Press, 2007.
(in Chinese)

PRIE S, PWM 328 HOR K A [M]. de st o e Iy e
1, 2007.

Liu Mingliang. The Contemporary Pulse Measurement [M].
Beijing: Science Press, 2010. (in Chinese)

XU, BAC Bk B [M]. dbae: Bl ar, 2010.
Ronald N. The

Bracewell Transform and Its

Fourier
Applications [M]. Translated by Yin Qinye, Zhang Jianguo.
Xi’an: Xi'an Jiaotong University Press, 2005. (in Chinese)
Bracewell Ronald N. i B i 75 45 e H R HI[M]. B 8k, ok
PR V4 VG2 A0 KA RitAt, 2005.

Zhu Hua. Random Signal Analysis [M]. Beijing: Beijing
Institute of Technology Press, 2005. (in Chinese)

KAE. BEHLILS 447 [M]. dbat: db e 8T R T EE,
2005.



