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Experimental Study on All-optical Wavelength Conversion Based on
Gain Saturation Effect in a Fiber Bragg Grating External Cavity LD

MA Jun-shan GENG Jian-xin QU Rong-hui CHEN Gao-ting FANG Zu-jie
Shanghai Institute of Optics and Fine Mechanics The Chinese Academy of Sciences ~ Shanghai 201800

Abstract The performance of all-optical wavelength converter based on the gain saturation effect in fiber grating external cavity
LD is investigated. In order to eliminated the influence of the returned light and converted output light on the input signal source
and to increase coupling efficiency of input signal and output signal a new optical scheme of converter using optical circulator are
proposed. The experiment results show that wavelength conversion range is over 30 nm and both up- and down-conversion are
realized. Dynamic wavelength conversion for 155 Mbit/s NRZ input signal is presented.
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Fig.1 Schematic diagram of the experiment setup
3 70 pW —35.5 dBm
1.5 dB 7.5 dB
3.1 250 uW
3.1.1
133144 am=" 551 68 nm ~ 55 dBm
1551.68 nm 20 nm 50 W 250 W
8 nm 7 dB 27 dB
2 7 dB
27 dB
ITU 8.2 dB
2
2 P; 3 dB
P; 50 W

- 28 dBm



. ! Lo L= Lo IIT T <1)
- 20dBrop- et (a) ] )] 3]
5. 0dB/div I
| T
—45dBm E
M*'“‘ Adal s . mﬂPA A s M*m [“ -lﬂp_na:.‘. Ak
—70d -+— i ; 1 1 e loca 1 T F Mo jresi |
1520nm 154 0nm 1560nm 1520nm 1540nm 1560nm  1520nm 1540nm 1560nm
4. Onm/div 4. Onm/div 4. Onm /div
2
Fig.2 Spectra of converter output for up-conversion with different injection optical power P;
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Fig.3 Spectra of converter output for down-conversion with different injection optical power P;
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Fig.4 Spectra of converter output with different injection optical power P; for a large wavelength range
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Fig.5 Eye diagram of converted signal
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