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Abstract: As passively mode-locked fiber lasers based on Nonlinear Polarization Rotation(NPR) have
the problem of low stability and difficulty to self-start into a mode-locking state during operation, an
online automatic mode-lock circuit was designed to adjust the laser in real time to get a stable mode-
locked output. In the design, the signal from NPR passively mode-locked laser was transformed to an
electrical pulse signal with a high speed photoelectric detector, and it was amplified and shaped linear-
ly to be received by the Micro Computer Unit(MCU) to count. Then the MCU distinguished the state
of the laser based on quick mode-lock judge algorithm and adjusted the electric controlled polarization
controller (PC) on the fiber laser automatically. The experiment results show that for the NPR mode-
locked fiber laser with a repetition rate of 6. 238 MHz ,the automatic mode-lock circuit can distinguish

the losing lock in 6 ms, and can find and get into the mode-lock state in 10. 24 s automatically. For

WA HE:2013-04-19;1&1T H#E :2013-06-08.
HEE&WB  Z-E AT IT AA LRI H (No. BJ2030020018) ; H1 E Bl 2% 5 AR K 2012 45 4E 057 25 4 % W3 H (No.
WK 2030380003)



55012 1) 5

5 A5 AR LA i IR e 9 s B OE 2T WO 4 B S B L 2995

NPR passive mode-locked fiber lasers with repetition rate lower than 16 MHz, this automatic mode-

lock circuit can get into a stable mode-locked state quickly or restart immediately if the mode-lock state

is lost for some reasons, which reaches the design requirements and shows advantages of simple struc-

tures, low costs, low powers, and high reliability.

Key words: fiber laser; passive mode locking; electronic polarization controller; automatic mode-lock

circuit; Nonlinear Polarization Rotation(NPR)
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Fig. 1  Automatic mode-lock circuit system of pas-

sively mode-locked laser
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Fig. 2 Framework of automatic mode-locked circuit
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