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Tailoring Return to Zero-Code Duty Radio Using a Continuous
Adjustable Switch Window Terahertz Optical Asymmetrical Demultiplexer

Sun Zhenchao Wang Zhi Wu Chongqing Wang Fu Lin Qing Jian Yangtian
(Key Laboratory of Luminescence and Optical Information of Ministry of Education , Institute of Optical
Information , Beijing Jiaotong University, Beijing 100044, China)

Abstract The method of using the continuously adjustable terahertz optical asymmetrical demultiplexer ( TOAD)
structure to tailor the duty ratio of return to zero (RZ) code is proposed. And the dependence of the additional
window on the recovery time of semiconductor optical amplifier (SOA) in the TOAD loop is analyzed. For 2.5 Gb/s
RZ code, experiments are demonstrated to compress the duty ratio from 50% (200 ps) to 25% (100 ps) and then
10% (40 ps). and broaden from 25% to 50% . The experiments indicate that with the TOAD structure. the duty
ratio can be broadened up to 100% (RZ to NRZ). and can be narrow to picosecond or even sub-picosecond, if the
switch window of the TOAD is tuned narrower.
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PPG: signal generator

PC: polarization controller
CP: coupler PC1
OSC: oscilloscope
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Fig. 1 Basic structure of TOAD with an adjustable switch window
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Fig. 2 Pulse compression and broadening under different switch windows. (a) Control pulse of 100 ps; (b) output pulses of

TOAD when the switch windows are 20,50,80 ps, respectively; (c) control pulse of 40 ps; (d) output pulses of

TOAD when the switch windows are 20,50.,80 ps, respectively
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Fig. 3 Relationship between pulse broadening and SOA carrier recovery time. (a) Output pulses of TOAD when recovery

time of SOA is 80 ps and the switch windows are 30.50,80,160.240 ps, respectively; (b) relation curves of output

pulse FWHM versus switch window width
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Fig. 4 Generation of additional window. (a) Time domain shape of control pulse; (b) amplified function of CW and

CCW pulses; (¢) phase difference of interference pulses; (d) waveform of the output pulse
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Fig.5 SOA carrier recovery time and control pulse rate’s influence on additional window. (a) Output pulses of TOAD

versus different recovery times of SOA when the switch window is 40 ps and the control pulse is 250 ps; (b) output

pulses of TOAD versus different switch windows when the recovery time of SOA is 100 ps
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Fig. 6 Adjust the polarization to suppress the additional window. (a) Input control pulse; (b) and (c¢) output pulses

after switching the polarization controller
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Fig. 7 RZ code duty ratio compression results and eye diagrams. (a) Original RZ code; (b) output pulse when the switch

window of TOAD loop is 40 ps; (c¢) output pulse when the switch window of TOAD loop is 100 ps; (d).(e).({) are

the corresponding eye diagrams of (a),(b),(c)
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Fig. 8 RZ code pulse broadening results and eye diagrams. (a) Original RZ code; (b) output pulse when the

switch window of TOAD loop is 200 ps; (c).(d) are the corresponding eye diagrams of (a).(b)
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