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Ditherless bias control technique for Mach-Zehnder modulator
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Abstract: In order to realize the stable control of the Mach—Zehnder modulator (MZM) operating bias
point, a simple and effective control scheme based on the average optical power slope value detection
was proposed. Firstly, the importance of MZM operating bias point stable control was analyzed. Then,
the feasibility of the control algorithm was studied from the perspective of mathematical theory
derivation. Then, the simulation verification was carried out by Matlab. Finally, the experiment of the
MZM operating bias point stable control system was carried out on the built platform in the laboratory.
The results show that this is a simple and effective ditherless bias control technology suitable for various
modulation formats, and the experimental observation results show the performance of bite error rate of

the system did not drop within 72 hours and maintain at 107°, effectively ensuring the reliability of the

modulation system MZM operation in laser communication.
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Fig.1 (a) Schematic of push-pull-type MZM and
(b) the power transfer function of MZM
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Tab.1 Output power and slope value for

different modulation signal V., (¢)

V. Output power Slope value
o, V) Max: Peak Max: Quad+
Min: Null Min: Quad-

Zero: Peak, Null
v, 2V) Max: Null Max: Quad-
Min: Peak Min: Quad+

Zero: Peak, Null
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Fig.10 Practical time needed for convergence process
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Fig.11 Real-time BER variation with and without bias control
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Tab.2 Performance comparison of different

stability control schemes

Control Modulation Control . System
. Calculation
Scheme format precision structure
Intensity . .
Slope value{ and phase Good Simple Simple
Dlthef Intensity Moderate Complex Complex
analysis
tical
Optica . Intensity Low Simple Complex
power ratio
Complex Intensity
Mod M M
feedback and phase erate oderate oderate
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