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Abstract

In binary digital transmission system the band-limiting is required for the better transmission
efficiency. But in the case of band-limiting the intersymbol-interference (ISI) usually takes place.

In this paper, in an attempt to design band-limiting filter which has minimum ISI and maximum
stop-band loss, first, making use of analog filter by combining Binary Transversal Filter (BTF) and
analog filter (4th Butterworthfilter), we found the value that minimizes ISI phenomenon by
getting step response of rectangular pulse resulting from BTF in time domain. Second, we found
filter characteristic we want to in frequency domain for band-limiting and minimized the error.
And then we obtained resistor value (Tap coefficient) in order to design algorithm for optimum
filter.

Also we showed the example of simulation in case we established the resistors with 3,5 and 7
respectively, With 7 resistors set, we identified that the ripple of about minus 30dB was taken
place,
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T, % Delay %k MSE (1SI)
5.5 1.1 6. 79852913E - 04
5.6 —1.4 9. 35922146E — 04
5.7 —1.425 3. 4231201E - 04
5.8 —1.45 1. 9466318E — 04
5.9 —1.475 3. 64180455E — 04
6 -1.5 7. 54450768E — 04
6.1 —1.83 3. T7034344E — 04
6.2 —1.86 6. 53734432E — 05
6.3 ~1.89 6. 18292769E — 05
6.4 —1.92 2.90425867E — 04
6.5 .975 5. 76803402E — 04
* 6.3 —1.89 6. 18292769E — 05
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Table2. Result of computer simulation
(T,=5.75~5. 85).

T & Delay & MSE(SI)
5.75 —1. 4375 2. 21660845E —04
5.76 —1. 435 2. 09275862E — 04
5.77 —1. 4325 2. 00503969E — 04
5.78 —1.43 1. 9522307E — 04
5.79 —1. 4275 1. 9331455E - 04
5.9 —1.425 1. 9466318E — 04
5.81 —1. 4225 1. 9915702E - 04
5. 82 —1.42 2. 06687332E — 04
5.83 —1.4175 2. 171484863E - 04
5.84 —1.415 2.2 30437863E — 04
5. 85 —1.4125 2. 46455796 — 04

*5.79 —1. 4275 1. 9331455E ~ 04
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Fig. 8. The curve plotted with data of Table2 .
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Table 3. Comparsion of cut-off frequency,
MSE, dB (M =2case).

N fcT MSE dB

3 0. 953 6.937E -4 —25. 37

5 0. 945 9.24E -4 —27.92

7 0. 942 2.116E -4 —29.73

9 0.931 9.173E -4 —29. 96

11 0. 940 7.883E -4 —30.23
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