


As a small portion of the energy in heart sounds is in the audible
frequency  range,  a  number of techniques are presented by
designing high-fidelity amplifying circuit to reproduce the entire
frequency range. Secondly, for data acquisition, processing and
analysis  of physiological signals; PC based instrumentation
systems find greater use. In this paper the author has attempted to
develop heart sound monitoring system, which will faithfully
amplify the heart sounds. The data acquisition and graphical
display will be taken care of by the PC based instrumentation
system for diagnosis.

SYSTEM DESCRIPTION

The  block  diagram  of  the  developed  system  is  shown  in
Figure 3.

The Sensor senses the physiological variable, ie, heart sound and
generates an equivalent electrical signal. These signals are of very
low amplitude and frequency usually below 600 Hz. A dynamic
type microphone of high sensitivity is used, whose frequency
response ranges from 5 Hz to 1.5 kHz. Alternatively, a good
capacitor microphone may be used.

The output of sensor is fed to the LM 381 based preamplifier,
which  provides  high  amplification  and  better  hum  rejection.
The  circuit  diagram  of  the  preamplifier  is  shown  in  the
Figure 4.

The output of the preamplifier is fed to an active low pass filter
shown in the Figure 5. Signals of frequencies below 600 Hz are
of medical interest.

The output signal from the filter is processed by LM1875 audio
power amplifier, shown in Figure 6, so as to get audible heart
sound. This IC can deliver maximum power of 20W and takes an

advantage of advanced circuit techniques and processing to
achieve low distortion levels, high gain, fast slew rate, wide power
bandwidth, internal compensation etc.

The analog signal is fed to the PC through high performance data
acquisition card (PCL-208) and the software support make it ideal
for a wide range of application. The block diagram of the con-
verter card is shown in the Figure 7.

The software was implemented in ‘C’ language and the graphical
display was observed by taking different samples. The general-
ised flow diagrams are shown in the Figure 8.

RESULT

The instrument designed gave audible heart sounds and the
graphic  display  were  observed on PC for different samples
(Figure 9).

Figure 3 Block diagram of the heart sound monitoring system

Figure 4 Circuit diagram of the preamplifier

Figure 5 Active low pass filter

Figure 6 LM 1875 audio power amplifier
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proportional to the blood pressure and a clear sound indicates that
the semilunar valves are closing properly. The third sound and
fourth sound indicates the beginning and end of the ventricular
filling.
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