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Ring and Phase Assisted Mach-Zehnder Modulator for
Radio-Over-Fiber System

Zhang Qiang Huang Dexiu Zhang Xinliang Jiang Tao
( Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology , Wuhan 430074)

Abstract: A novel scheme for linearity improvement of optical modulator is proposed for radio over fiber (ROF)
system. This modulator is named ring and phase assisted Mach-Zehnder modulator (RPAMZM). A microring and a
phase modulator are coupled to each arm of a normal Mach-Zehnder modulator respectively in order to compensate its
sublinear characteristics transfer. Analyses under loss-less condition, loss condition and spur-free dynamic range
(SFDR) are proposed. It is found that a high linearity can be achieved by properly setting the coupling coefficient
under lossless condition. A corresponding SFDR of 19.68dB is achieved. When loss is considered, the main nonlinear
terms, including the 2™ and the 3™ term, can be eliminated by properly setting the coupling coefficient and bias
point. A corresponding SFDR of 15.74 dB can be achieved.
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- o AP
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Table 2 The parameters for simulation

Input i e

) Numerical
Parameter Sign
value
Output power of laser /W P 0.1
Relative intensity noise /dB RIN —165
Total link loss /dB L, —10.0
Iout Sensitivity Chalf-wave voltage) /V V. 10
TPUL - ~#~ Output Characteristic impedance of modulater /Q Ru 50
Sensitivity of detector /(A/W) 7D 0.7
4 s 4 1 tch of R
P 7 - A TR 58 o) B0 B 20 T 8 U mpedance match of detector /0 v ?0
JE ] 52 () 2 g Noise bandwith /Hz BW 1
W (B%its Propagation factor of system /mA  PL,Ly,7 7

Fig. 7 The scheme for MZM (a) and RAMZM (b) Noise floor /(dB/Hz) Noise Floor — 163
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