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Characteristics of Random Jitter in Analog Fiber-Optic Links
Employing a Mach-Zehnder Modulator and an EDFA

Young-Min Yoon®, Min-Young Lee", Jong-Dug Shin™, Boo-Gyoun Kim'

sk
FG W, el W G, AE YT g

Abstract

We investigate the characteristics of RJ (random jitter) in an analog fiber-optic link employing a MZM
(Mach-Zehnder modulator) and an EDFA (Erbium-doped fiber amplifier). RJ has been measured using two
methods, one of which derived from the noise spectrum of a RF spectrum analyzer and the other from the
histogram data of a sampling oscilloscope. If the optical power and/or the RF power input to the MZM increase,
RJ decreases due to the output signal power increase. For the optical link without EDFA, the minimum R] is
about 1 ps at an RF power of 10 dBm and an optical power of 8 dBm measured using the noise spectrum
method. For the optical link with an EDFA, R] decreases toward a jitter floor as the EDFA gain increases. If
the gain increases further, it has been observed that R] increases from the minimum. If the EDFA gain is fixed,
RJ is smaller for the case of larger optical input power. As the EDFA gain increases, R] reduction rate becomes
greater for the case of lower optical input power.
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