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Abstract All-optical frequency up-conversion in radio over fiber (ROF) system based on cross-phase modulation in a
high nonlinear fiber is proposed. The numerical calculation results show that the 40-GHz pulse pump beam with

simulation results verify the above principle and 2. 5-Gbit/s data signal is up-converted into 40-GHz millimeter-wave
high nonlinear fiber

in high nonlinear fiber. The optimized fiber length and pump power are 600 m and 17 dBm, respectively, when the
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wavelength of 1.54 ym can make the weak signal with wavelength of 1.56 pm and nonreturn to zero code velocity of
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2.5 Gbit/s split and generate two adjacent one-order sidebands, because of the modulation instability induced by
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cross-phase modulation. The carrier and sidebands are coherent with the spacing of 40 GHz. The pulse width, power
power of the signal light is 0 dBm.
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of the pump beam. and fiber length all have great impact on the power difference of the carrier and sidebands. The
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Fig. 1 Conceptual diagram of all-optical frequency up-
conversion (a) and optical spectra of the signal,

pump, and RF lights (b)
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Fig. 2 Spectrum (a) and waveform (b) of the converted
pulse from signal light
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Fig. 3 Phase shift in time-domain of the converted pulse
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Table 1 Phase shift of the carrier and first-order sideband

Phase shift difference of

Fiber the carrier and first-order Value/dB
length/m .
sideband

200 —49.2—(—58) 8

300 —47.5—(—56.3) 8

400 —46.2—(—55) 8.8
500 —45,2—(—54) 8

600 —44,4—(—53.2) 8

2 kb T8 X CSD 152
Table 2 Impacts of pulse width on CSD

Pulse Power difference of the carrier

width /ps and first-order sideband Value /dB
3 —0.88—(—12. 85) 11.93
4 —1.09—(—1D) 9.91
5 —1.22—(—9.9) 8.68
6 —1.25—(—=9.4) 8. 15
7 —1.24—(—9.4) 8. 16
8 —1.15—(—9.89) 8.74
9 —0.95—(—10.9) 9.95
10 —0.66—(—12.7) 12.04
11 —0.25—(—16.95) 16. 7

F 3R KN 600 m 55 Y% 0 dBm,
Iz Bk 58 5 ps WA [\ il iz ik of 2 & X%F CSD 1 52
M, AN 3 BN . 3G Az e Py F 2 ff CSD Jal/)y
AT DL F WO R R H il i O T RO B IO i
Ko DA g | e At R 2R PE RN FE AR AP 2R B

3 HhE I FE X CSD i 5

Table 3 Impacts of pump signal power on CSD

Pump Power difference of the carrier

power/dBm and first-order sideband Value/dB
13 —0.2—(—17.47) 17.27
14 —0.3—(—15.55) 15. 25
15 —0.47—(—13.62) 13.15
16 —0.76—(—11.73) 10. 93
17 —1.22—(—=9.9 8.68
18 —1.99—(—=8.19) 6.2
19 —3.26—(—6.68) 3.42
20 —5.51—(—=5.45) 0.06
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Fig. 4 Simulation setup of frequency up-conversion
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Table 4 Main parameters of the HNLF

Parameter Value
Length /km 0.6
Attenuation-const /(dB/km) 0
Group delay-const /ps/km 4,9X10°
GVD-constant /ps/(nm « km) 4.5
Dispersion slope-const 0.11
/ps/(nm* * km) ’
Nonlinear coef /(W « km) 20
Peak Raman gain coef m/W 9.9x10 "
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