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ABSTRACT

We present a new method for improving receiver performance in intensity modulation/direct detection(IM/DD) digital fiber

reddgn AR
HOCE 1 95346-1007
HZ BT 19954 10H TH

3612

www.dbpia.co.kr



BX/AERE/AAAG OAE BEL AadeA dEe] BEES ¥ F4U7] A% Tl AR A7 371

optic communication systems by signal oversampling in the decision circuit, and derive analytic expressions of the bit error rate
(BER) for the proposed method. Unlike the usual method which takes one signal sample in the decision interval for the decision.
the proposed method simply takes as the decision value the sum of signal samples that are oversampled with a fixed sampling rate
in the decision interval, We derive analytic expressions of the BER both for the ideal system without a pulse shaping filter and for
a more realistic system with a pulse shaping filter to reduce the effect of inter-symbol interference. In the case of the ideal system.
the proposed method shows a dramatic improvement of BER for the NRZ signalling format by increasing the number of samples
taken. For the RZ format. we show various performance results with different numbers of samples and duty cycles, however, with
moderately large number of samples and usual duty cycles, the performance is much better than the conventional method. Also
for the system with the pulse shaping filter, the proposed method yields much better results than the conventional method by tak-
ing moderate number of samples. The results of this paper can be utilized without much hardware complexity for the improve-

ment of thermal noise-limited IM/DD fiber optic communication systems.
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Fig. 2. An example of NRZ formatted bit train incident on the receiver in IM/DD fiber optic
communication system (effect of noise is not shown for clarity)
(a) Without a pulse shaping filter
(b) With a pulse shaping filter.
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Fig. 5. @ vs. Pg with various number N of oversamples
for the NRZ format.
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Fig. 7. @ vs. Pz with various number N {(cven) of oversamples for the RZ format (Here, DN is a natural number.

“conv’ is conventional method. and the numbers on the graphs are the numbers of oversamples)
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4.2 Raised cosine spectrum HAol st
nE2ste] 45 24

Raised cosine spectrum ¥ digt HF R3S 7
e 3 AelA An B oy gdstet, shxink o]4t4
QA Afete gl 1E dbiel BEg A 8 2Hs)
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7} Fatnat s HELE Ppv GET o] B

18 8. Raised cosine spectrum gele] g2 3¢ (Fa)at
ofe] ZAbA (AXM) (B = L -T<e<T).

Fig. 8. Impulse response of the ralsed cosine spectrum
filter (dashed line) and its approximation (solid
line) (8 = 5=, -T<t<T).
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Fig. 9. Oversampling method (N=3) for the pulse shap-
ing filtered bit train "111" (effect of noise is not
shown for clarity).
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