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( Optical Fiber Line Interface Circuits for Data Communication )
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Optical Fiber Line Interface Circuits for Data Communication
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Abstract

This paper describes the research and development of optical fiber line interface circuits for data
communication on computer network at Faculty of Engineer, King Mongkut's Institute of Technology,
Ladkrabang. The aim -of this project is to construct such prototype, that consists of MOD/DEMOD,
él‘etrical signal to. optical signal convertion and optical signal to electrical signal convertion parts, which

can transport much more data information streams on computer network, with low cost and with high

reliability.
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'Abstract

This paper aims at studying of dispersion effects on multimode optical.fiber. Non Return to Zero
(NRZ) digital signals with the format of difference pulse width were transmitted through' the multimode:
optical fiber, then the response signals were measured at the other end of the ﬁber." The dispersion effects
were describés in term of the response of bit rate speéd and attenuation. values and compared with normal
NRZ. The results of this studying lead to the design of optimal Transmitter and Receiver for multimode

optical fiber with high efficiency for long distance and high bit rate data transmission.

1. Introduction

It is widly acknowledged that the increasing of multimedia applications ‘demand more bandwidth
capacity and high bit rate communication. Fiber optics technology is moving rapidly to support such
‘demands. Generally, multimode optical fiber was used in Local Area Network (LAN)(1] with bit rate of 10
Mbps i.e. [EEE 802.3 10 base F. However, the problem of dispersion effect(2] that always exists in such
optical fiber led to the limmitation of data speed. Fig.l shows the dispersion effects with the bit rate and

distance of various kind of optical fibers.
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Fig.l Dispersion-limited maximum fiber length L and function of bit rate
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This paper emphasizes on studying of dispersion effect of multimode optical fiber which was called

"Modal dispersion” [2]

2. Modal dispersion parametor

The main effect that limits the speed of data communication via multimode optical fiber is known as
"Modal dispersion”. The effect was came from the numberous mode of digital signals propagate through the
waveguide axis of optical fiber[2] with difference net velocities. Fig.2 shows the Modal dispersion effect of
an input of single pulse wavefrom and the distortion waveform after p‘rogation through the rmultimode optical

fiber.
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Fig.2 Response of a multimode fiber to a single pulse.

The relation of each parametor on Fig.2 can be present as equation (1) and (2) [3]

s e et e X (D
2cn,

™
~—

|
A
—

PL ! J exp (-0.23a., L)

M, (o
Pty @
g=1 CYq
where
o5 = rms pulse width and mode pulse width
= length of fiber
n.n = refractive index of core and clad, respectively
c = light velocity in core(nl)
p(ty = pulse function
qu S o= attenuation coeffieient (dB/km)
q = number of mode ; q=1,2,.., M
T,1.T ,T = ’ delay time of input, each mode number,

maximum, minimum, respectively
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3. Experimenté

The implementation of dispersion measurements are schematically show ia Fig.3 and Fig.4, which are
the measurement of propagation delay time and response optical power respectively, Fig.5 shows the various
kind of Non Return to Zero (NRZ) input digital signal formats, which are 1/2 NRZ, 1/4 NRZ and 1/8 NRZ
and were generated by pulse generator of both implementations stated above. Each propagation delay time
and optical power aftenuation were obtained by the measurement of the difference value between the 31gnals
that came frdm the directional coupler passing through 1 Km and short distance (<1m) multimode optical

fiber.
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Fig.3 Measurement of propagation delay time
' optical
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Fig.4 Measurement of optical power at the end of optical fiber
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Fig. 8 Data bit rate vs attenuation values of various

pulse width of digital signal formats

5. Concluding remarks

The results as shown in Fig.6, 7 and 8 can be conclud that with the narrower pulse width signal format
the high data transfer bit rate is gained but in the same time the higher attenuation value is obtained. To
design an optical transmitter and receiver, the designer must concerns a lot with these parameters, and the
trade-off amoung data speed bit rate and the size of pulse width will result in optimal data transmission in the

multimode optical fiber.
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pulse width of digital signal formats

5. Concluding remarks
The results as shown in Fig.6, 7 and 8 can be conclud that with the narrower pulse width signal format
the high data transfer bit rate is gained but in the same time the higher attenuation value is obtained. To

design an optical transmitter and receiver, the designer must concerns a lot with these parameters, and the .

trade-off amoung data speed bit rate and the size of pulse width will result in optimal data transmission in the -

multimode optical fiber.
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