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All-Optical RZ-to-NRZ Format Conversion Based on Micro-Ring
Resonator and Narrow Bandpass Filter
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Abstract Based on signal spectral transforming principle, an all-optical return-to—zero (RZ) to non-return—to—
zero (NRZ) format conversion is realized by using a micro—ring resonator with the comb transmission spectrum and
a narrow bandpass filter. Influences of devices’ parameters, such as different narrow bandpass filters, coupling
conditions of micro-ring resonator and duty ratio of the RZ input signal, on eye—diagram quality of converted NRZ
signal are investigated in detail. Results demonstrate that 2—order Butterworth filter is expected to decrease the
influences of coupling conditions and the duty ratio of RZ signal on the conversion performances. In addition, by
adjusting the ring—resonator size, the designed RZ-to—NRZ format converter is compatible with system having several
bit rates signals. This will be better adapt to the development of future optical networks.
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Fig.1 Schematic diagram of RZ-to—NRZ format conversion based on MRR and BPF
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Fig.2 (a) Principle of format conversion based on MRR and BPF; (b) spectrum and eye diagram(inset) of signal filtered by
MRR; (c¢) spectrum and eye diagram(inset) of converted NRZ signal after MRR and BPF

H1 2% 17 98 U2 A% 7E RZ B NRZ % e e i 72 vp oA AR W 5 2RO 0, 7 1 — 25 20 W7 AS (] 7 A i 0 oo o 5
TUER WSO RS2 o 1] 3(a), (0)73 310 N=1, 2, 4 [ i B 7 IR 390 8 0 4 A DD LE 55 R UE B A4 =g 5, vl LA
Wt 5 0 e B 0N ) 38 36 R AE L U T AR B E U

% 1.0 (a) /\\\‘ N=1 & IOCb) // \ N=1
g L N=2 2 5el 1] — )
So08 ‘; 508/ i\ N=
z N=4 & ‘;/ \1 N=4
= 0.6 | £ 0.6 )/ \
()
=] 2 \
ED i | = i n‘\
$02 / \\ 502
20 0 20 20 0 20
Frequency (f-f,) /GHz Frequency (f-f;) /Gllz

3 N=1,2,4 B9 B (a) L0 IR 307 08 05 4 A (b) VD LU 35 5 8 10 2 DB 1%
Fig.3 Spectra of N=1,2,4 order (2) Butterworth filter and (b) Chebyshev filter
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Fig.4 (a), (b), (c¢) Eye diagrams of converted NRZ signal after MRR and N=1,2 4 order Butterworth filter,respectively;

(d), (e), (f) eye diagrams of converted NRZ signal after MRR and N=1,2,4 order Chebyshev filter,respectively
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coupling, critical coupling, over coupling, respectively; (d), (e), (f) converted NRZ signal, respectively
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