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Fig. 1. The structure of all-optical UWB broadcast signal
source based on SFRL.
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Table 1. Parameters used in the mode.
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A UXHFE cvjn /10 m! 1.4
B EIFE a /10° m! 2.0
HEHFE o /10° m! 1.0

S LT ST M, /102 kg 4.1
Mty v B A AT iy, /10 31 kg 4.19
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10, 11 #1 10 GHz, AHX}47 F& (—10 dB 4 %4 58 bR
DIHUCIER) 23031 153.85%, 183.33% Fil 153.85%,
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B,
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(), (e), () B eI K43 31k 1538, 1540, 1542 nmkf I 1Y) Ty 2%

Fig. 2. The output of all-optical broadcast monocycle signal source based on SFRL: The waveform of monocycle signals when the
lasing light wavelength of 1538 nm (a), 1540 nm (b), 1542 nm (c); the power spectrum of monocycle signals when the lasing light
wavelengthof 1538 nm (d), 1540 nm (e), 1542 nm (f).

12 T T T T
(a) (b)
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—e— Monocycle 2
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< <
=) =)
i Al
S S
W W
3 e 28
= o4l i =
0 1 1 2»6 1 1
1400 1600 3 4
Pk /nm 1) /ns

K3 (a) AR 200 mA B -1 45 BB (b) 76 SOA Hi th i o6 1— 3 3% A4 14 155 - I Ii) it 2%
Fig. 3. (a) Wavelength-gain coefficient curve with 200 mA SOA bias current; (b) the gain-time curve of monocycle 1-3 at the SOA
output.
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Fig. 4. The waveform and the power spectrum of monocycle with different SOA bias current: The waveform when I = 180 mA (a),
I'=210 mA (b), I = 240 mA (c); the power spectrum when I = 180 mA (d) I = 210 mA (e), I = 240 mA (f).
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Fig. 5. The effect of input signal power on the performance of the output monocycle signals: (a) The curve of center frequency and
—10 dB frequency bandwidth width different input signal powers; (b) the monocycle signal waveform when input signal power is—10 dBm;
(c) the power spectrum when input signal power is —10 dBm; (d) the monocycle signal waveform when input signal power is -4 dBm;

(e) the power spectrum when input signal power is -4 dBm.
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All-optical broadcast ultra-wideband signal source
based on semiconductor fiber ring laser
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Abstract

A novel scheme for all-optical ultra-wideband signal source based on semiconductor fiber ring laser (SFRL)
is proposed, in which three monocycle signals can be generated simultaneously. The effect of the bias current of
the semiconductor optical amplifier (SOA) in the SFRL, the wavelength of the lasing light, the power and the
wavelength of input signal light on the performance of the monocycle signals are analyzed through numerical
simulation. The results show that the output monocycle pulses with better symmetry can be obtained when the
bias current of SOA is in a range of 200-220 mA. The average power, the amplitude of the positive and
negative pulses of the output monocycle pulses increase as the wavelength of the lasing light increases. A better
performance of the monocycle pulses can be obtained under lower input signal optical power. The wavelength of

the input signal light has a little effect on the output monocycle pulses.

Keywords: ultra-wideband, monocycle, semiconductor fiber ring laser, cross-gain modulation
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