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Mach-Zehnder Modulator Bias Controller for Large Modulation Signal
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Abstract The operating characteristic of Mach-Zehnder modulator is influenced severely by environmental factors
such as temperature changing. Therefore, a bias controller is required to stabilize the operating point automatically.
Applying a dither signal and detecting its harmonic wave to measure the position of operating point is a useful
method. However, when the amplitude of modulation signal is large, the prior art method fails to lock the bias point.
The harmonic wave resulting from modulation transfer function has been simulated and analyzed. It is shown that
previous harmonic wave calculation formulate will not be suitable when a large modulation signal inputs. Therefore,
we have modified the calculation method and proposed a bias controller with new architecture to maintain the
working point in large modulation signal condition. At last, we have developed corresponding circuit, and test result
shows that our method can lock the working point within accuracy of 1°, which is quite useful in large modulation
signal application.
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Fig.1 Internal structure of MZM
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Fig.2 Modulation distortion due to modulator transfer function shift
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Fig.3 Modulator bias controller based on dither signal
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Table 1 Power stability of designed modulator bias controller

Bias point Power @ 0 min Power shift @ 5 min
Null 7.432 pw 0.311 pw
Peak 4.365 mw 0.111 mw

Quad+ 2.164 mw 0.072 mw
Quad- 2.174 mw 0.046 mw
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Fig.4 Bias control fail at Quad with large modulation signal
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Fig.5 Improved modulator bias controller based on dither signal
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Fig.6 Working point stabilized at Quad with large modulation signal
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