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Analysis of RF Signal Transmission in WDM-ROF Employging Photonic Crystal Fiber
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ABSTRACT

We analyze transmission performance of radio frequency signal in WDM-ROF (wavelength division multiplexing - radio over fiber)
system employing photonic crystal fiber. In a WDM-ROF system employing conventional single-mode fiber, transmission performance of
radio frequency signal is analyzed depending on each WDM channel. In this case, each WDM channel experiences power fluctuation of
received RF signal in remote node because of double sidebands of the modulated signal and wavelength dependent dispersion of single mode
fiber. This RF power fluctuation acts as a design constraint in viewpoint of system design. By employing photonic crystal fiber (PCF) with
dispersion compensation characteristics, the transmission performance of RF signal can be improved compared with the case with SMF only.
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Fig. 1. Structure of a WDM-ROF system.
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Table 1. Dispersion for wavelengths for a standard
single-mode optical fiber.

E N C2E MR o we it

R e 37 (nm) - 2H(ps/(nm, km))
1 1542.94 16.68
2 1543.73 16.72
3 1544.53 16.76
4 1545.32 16.81
5 1546.12 16.86
6 1546.92 16.91
7 1547.72 16.95
8 1548.51 17.00
9 1549.32 17.04
10 1550.12 17.09
11 1550.92 17.13
12 1551.72 17.18
13 1552.52 17.22
14 1553.33 17.27
15 1554.13 17.32
16 1554.94 17.36
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Fig. 2. Power fluctuation of RF signal over
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Fig. 3. Structure of the photonic crystal fiber.
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