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Fig. 1 Schematic of the all-fiber magneto-optical switch
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Fig. 2 Electric circuit diagram of the nanosecond pulse
generator with avalanche dynatrons
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Table 1 Performance table of nanosecond pulses from

different avalanche dynatrons

Avalanche Rising  Falling Pulse Pulse
dynatron types time/ns time/ns width/ns amplitude/V
2N2369A 2.520 30. 24 10. 90 30.6
3DB2E 2.354 20. 20 6.589 47.5
3DB2G 2.307 26.97 9. 540 54.0
3DK2B 2.643 44. 46 11.09 46. 8
3DK3D 2.730 27.08 10. 24 54.8
2N5551 4,018 14.01 7.287 86. 4

FMMT415 4,983 58.50 11.53 133
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Fig.4 Pulse electric currents from the Faraday rotator

triggered by the nanosecond pulse circuit
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WENG Zi-hua, ZHU Jin-pan, HE Jing-yan, CHEN Zhi-min, ZHUO Yong
(School of Physics and Mechanical & Electrical Engineering s Xiamen University , Xiamen, Fujian 361005, China)

Abstract; The 1X2 all-fiber magneto-optic switch with the novel optical route is studied for the all-optical
networking, by means of the magneto-optic crystal film, the half-wave plate, the polarized beam splitter,
the polarized beam combiner, and the high-speed Faraday rotator etc. Some nanosecond pulse generators
are designed and fabricated by the avalanche dynatrons, in order to actuate the miniature solenoid in the
Faraday rotator. The dimensions and structure layout of the solenoid are designed optimally, while the
magnetic field intensity and the self-inductance coefficient are analyzed to enhance the switching-speed of
the magneto-optic switch. The performance measurement results state that the rising-time of the
nanosecond pulse is 2~5 ns, the pulse width is 6~12 ns, and the pulse amplitude is 30~150 V. For the
all-fiber magneto-optic switch, the insertion loss is 1. 55 dB, the crosstalk is 23. 69 dB, the extinction ratio
is —23.69 dB, and the switching-time is 100 ~400 ns. The switching-time of the all-fiber magneto-optic
switch has reached the nanosecond level.

Key words: Magneto-optic switch; Faraday rotator; Nanosecond pulse; Magneto-optic crystal film;

Polarized beam splitter



