44 5 10 W
2015 4 10 A

T ¥ R
ACTA PHOTONICA SINICA

Vol. 44 No. 10
October 2015

doi: 10. 3788/gzxb20154410. 1023003

BT St 17 i A R R O L AR 3 e I
T RE T I 7 v

/E‘L‘mé/%\f 9%%& ’ }@H‘%}\ ) ’%‘ )” ’ %K/%‘\Lfi&
LR FRSHRTFTR%ER, BN 310027)

B ERET—AATRABEHNARRSILERG ZRBB TG T X B F F RIS THAE ]
AR EEMNELCRGEOETAE . AAGLERE AT AC RS ERRKE. SN ERLEBRG RN
BT EOE AR TELIN. ATEREMN LR EWN I T EEAXRSELELERG WD
KA TRGR N RAGREARG AL RF R, TAHRIEH ARG RGE T DGR ERL
PEY vAik 3] 0. 8 ppm.

KR AV RFE; AL THEBINER; LAERE; KB TH; 2R E%

hESES . TN751. 1 X HEFRIREG : A X EHS:1004-4213(2015)10-1023003-5

Long-term Stability Improvement in an Optoelectronic Oscillator Based on a
Feedback Control Loop

REN Feng-xin, JIN Tao, CHI Hao, TONG Guo-chuan, ZHENG Jun-chao
(Optoacoustic Signals Processing Laboratory, College of Information and Electronic Engineering ,
Zhejiang University , Hangzhou 310027, China)

Abstract; A method for the long-term stability improvement of an optoelectronic oscillator was proposed,
which is based on a feedback control loop. To achieve the long-term stability, the frequency of
optoelectronic oscillator is measured with a field programmable gate array and a frequency dividing
circuit. Then the length of optoelectronic oscillator loop is adjusted with a fiber delay line. The accuracy
of dividing method to measure the frequency of optoelectronic oscillator is discussed in theory. An
experiment based on a single loop structure shows that the phase noise performance does not deteriorate
while the long-term stability of optoelectronic oscillator is effectively improved, and the frequency
stability of optoelectronic oscillator with feedback control loop is £=0. 8 ppm over 7 hours.

Key words: Optoelectronic oscillator; Field programmable gate array; Fiber delay line; Long-term
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Fig. 1 Schematic of the proposed OEO with a feedback loop
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Fig. 2 Top-level schematic of frequency measurement module
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Fig. 3 Sequence diagram for frequency measurement
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