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A Study on Transmission Performance for Optical NRZ
Transmitters
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Abstract This paper presents a theoretical study of transmission performance for an optical NRZ (nonreturn-to-zero)
transmitter employed a Mach-Zehnder modulator. Especially, we have investigated the effects of the «-parameters
that represents the chirps and the driving voltage ratios(=driving voltage/switching voltage) of Mach-Zehnder
modulators for transmitting 25Gbps optical NRZ signals at a wavelength of 1550nm without any dispersion
compensation methods over single mode fiber. By optimizing the negative values of «-parameters for the
dispersion tolerance with the change of driving voltage ratios, it has been tested whether the transmission
performance has improved. We have verified the improvement by the BERs and the optical eye diagrams.

Key Words : optical NRZ transmitter, Mach-Zehnder modulator, «-parameter, driving voltage ratios, dispersion
tolerance, BER, optical eye diagram
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Fig. 2. A link configuration of the optical NRZ system
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Fig. 3. Calculated optical eye—diagrams at
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-0.314 with the driving voltage ratio
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Table 1. BER by the various values of the «
—parameters and the driving voltage ratios
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Fig. 5. Receiver sensitivities as a function of a
transmission distance with the optimization
of the « —parameters and the driving
voltage ratios at the BER of 10™°
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Fig. 6. Calculated optical eye—diagrams with the
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