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the dual mode communication systems currently in use, there is an ever increasing need for
increased rate capabilities. To meet these needs, over-sampling techniques are often used to

increase the sampling rate and hence the rates. As an example, as far as digital interface rate is
concerned, over-sampling techniques have been developed to overcome the problem of the need

for increasingly greater clock rates, while at the same time maintaining a simple design. Also,
generally, in such applications as a telephone line interface in standard digital equipment, the
remote terminal and the central unit may be communicating at a rate of about 1 Mb/s. This is

generally referred to as rate class b. A greater rate class, such as rate class a, may also be
achieved by increasing the clock rate of one or both of these equipments. In a digital interface,
error checking of each transmitted bit is often accomplished by its corresponding reception of a
complementary bit. When the signal-to-noise ratio is not sufficient and/or the bandwidth is not
wide enough to accommodate the rate of change of the data, auto-correlation of a received bit
may be used to check the integrity of the received signal. For example, in a modem, it is not
uncommon for auto-correlation to be used to determine the existence of pulse noise (pulse

distortion) and inter-symbol interference. In the case of pulse noise, the peaks which are obtained
by auto-correlation would differ from the corresponding peaks that would be obtained by cross-
correlation. Thus, a pulse noise would cause the auto-correlation to cross over zero and produce
erroneous data. A pulse noise may be due to imperfect edge transitions on a given signal or due
to electromagnetic interference which may be random or non-random in nature. In the case of

inter-symbol interference, the auto-correlation would produce cross-correlation peaks which are
different in amplitude than the corresponding cross-correlation peaks. These different amplitudes

would indicate the presence of inter-symbol interference. Thus, a e79caf774b
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