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Abstract - The design and fabrication of piezo electric
driver circuit is presented and analysed. The output voltage
which is a triangular wave voltage and frequency of the
driver circuit were measured and set at 80 V peak to peak
and an output frequency of 1 KHz. A photo detector circuit
which receives the output beam from the confocal Fabry-
perot interferometer (CFPI) through the photodiode is as
well presented.
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I. INTRODUCTION

Fabry-perot interferometer (FPI) is a common optical
element widely used long before the advent of lasers. In its
original form a Fabry-perot interferometer [1]-[2] consists
of two closely spaced and highly reflecting mirrors, with
the mirror surfaces polished as flat and parallel to each
other as possible. Fabry-perot interferometers [3] can have
sharp resonances or transmission pass bands at discrete
optical frequencies. They have long been used as
narrowband optical filters for measuring the frequency
spectrum of particularly narrow optical lines. These lines
could have widths below the resolving power of prism
grating spectrometers [4]-[7]. A piezo element attached to
one of the mirrors is operated using an amplified triangular
wave voltage from the driver circuit. A piezo element is a
material which expands when subjected to a voltage. The
triangular wave voltage applied to the piezo element
results in an oscillating movement of the mirror [8]-[10] at
the same frequency as that of the triangular voltage. In this
way, the length of the cavity is altered slightly, a process
referred to as scanning the cavity. At resonance a standing
wave [11]-[14] is formed in the cavity causing an
amplified output, as the piezo changes the length of the
cavity. This causes the output of light from the cavity to
form peaks at set distance apart, a pattern known as the
longitudinal modes of the cavity. A photo detector
incorporating a current voltage converter [15]-[16] was
used to receive the Fabry-perot output. The photocurrent

from the photo detector is converted to voltage and then
fed to oscilloscope for analysis.

II. EXPERIMENTAL

A low noise driver circuit was designed and fabricated
using the circuit shown in Figure 1 and its working
characteristics verified. The output voltage is a triangular
wave set at a voltage of 80 V peak to peak and frequency 1
kHz as per the piezo specifications. The purpose of the
driver circuit is to drive the piezo element. It has an input
of 50 V DC and is designed to undergo several stages of
amplification in order to produce an output of 100 V peak
to peak. This is the voltage used to drive the piezo
element. When the input voltage is applied, two identical
currents that is current source (+ve) and current sink (-ve)
are produced. Current source is rectified by the use of
diodes and the current sink is converted into voltage by the
transistor in the circuit. Charging and discharging takes
place forming an output triangular wave of 7.5 V. This
output undergoes amplification until an output of 100 V
peak to peak is attained. The circuit consists of a buffer
amplifier which prevents the current sources and the
transistor from being loaded, hence interfering with its
desired operation. The circuit has two comparators; one
senses when the voltage reaches positive threshold, when
triggered it changes to the negative threshold, where it is
sensed by the second comparator, which is triggered and
rises to positive threshold and the process is repeated over
and over. When the comparator is at positive threshold one
of the gates is high and the wave is at maximum point and
when it is triggered the state changes meaning the wave is
at minimum point. The signal is send to a microcontroller
which is programmed and the output signal frequency is
displayed on a display. The microcontroller has an input
voltage of 3.3 V and the input for the display (LCD
screen) is 5 V. By use of a capacitor, the potentiometer is
adjusted to get different frequencies ranging from 462 Hz
to 3.5 kHz. This is the signal that is applied to drive the
piezo actuator. This circuit is shown in Figure 1.
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Fig.1.a) A schematic circuit diagram for the driver circuit of the piezo element

Fig.1. b) A schematic circuit diagram for the driver circuit of the piezo element



Copyright © 2013 IJECCE, All right reserved
1368

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 5, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

Fig.2. A schematic circuit diagram for the photo detector
circuit

A photodetector circuit was designed to receive the
output beam from the CFPI through the photodiode. It has
an input voltage of 12 V DC. This voltage undergoes
smoothening by the capacitors and amplification, the
output from the circuit is then fed to the oscilloscope for
analysis. Comparators IC 1a and IC 1b belong to the same
IC, so the power supply is shown connected only once.
When there is disturbance in the air or objects passing
nearby, the circuit may get false triggered and to avoid this
potentiometer R4 is used for sensitivity adjustment. This is
shown in the circuit of Figure 2. To detect any signal on
the photodiode the confocal cavity needs to have the laser
beam correctly aligned to it. The detector/amplifier system
detects the laser light transmitted through the Fabry-perot
interferometer, then amplifies the signal for display on an
oscilloscope..

III. RESULTS AND DISCUSSION

A triangular wave voltage of 80V peak to peak was set
from the driver circuit and an operating frequency of 1000
Hz. A driver circuit was designed which met the
requirements of the piezo electric element. The output of
the driver circuit was displayed on a Fluke PM3384A
autoranging combiscope which was interfaced with a
computer. The results are as shown in the following
figures.

Fig.3. A plot of voltage versus time for frequency of 500
Hz

The output voltage is 80 V with a frequency of 500 Hz
as shown in Figure 3. The frequency indicated is obtained
from the display unit of the driver circuit. From the figure,
1 division = 500µs, One wavelength covers 4 divisions
and therefore
4 divisions = 4 X 500µs

= 2000 µs = 2 X 10-3 s
So Frequency = 1/periodic time = 1/T
Frequency = 1/ (2 X 10-3 s)

= 500 Hz which is the value indicated in Figure
3. Using a similar analysis the frequencies for figures 4 to
8 are determined as 1.0 kHz, 1.5 kHz, 2.0 kHz, 2.5 kHz
and 3.0 kHz respectively.

Fig.4. A plot of voltage versus time for frequency of 1.0
kHz

The output voltage is 80 V with a frequency of 1.0 kHz as
shown in Figure 4

Fig.5. A plot of voltage versus time for frequency of 1.5
kHz

Fig.6. A plot of voltage versus time for frequency of 2.0
kHz
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Fig.7. A plot of voltage versus time for frequency of 2.5
kHz

Fig.8. A plot of voltage versus time for frequency of 3.0
kHz

The results from the driver circuit with different
frequencies were obtained by use of a capacitor and
adjusting the potentiometer. From the results of the figures
(Figure 3 to Figure 8), the results of figure 4 were used
since the output and the frequency of the driver circuit met
the required specifications of the piezo element.

The results from the driver circuit with different
voltages and same frequency of 1.0 kHz were also
obtained by adjusting a potentiometer. Figure 9 shows an
output voltage of 102 V peak to peak and Figure 10 shows
an output voltage of 40 V peak to peak. This shows that
the circuit driver was able to vary both frequency and
voltage.

Fig.9. A plot of voltage versus time for frequency of 1.0
kHz

Fig.10. A plot of voltage versus time for frequency of 1.0
kHz

The photodetector circuit was tested using a laser beam
(He-ne, 632.8 nm) which was directed to a photodiode in
the circuit. Different values of power of the laser beam
were obtained and the corresponding values of voltage
were measured. The graph obtained is as shown in Figure
11.

Fig.11. A graph of voltage (V) versus power (µW)

Results from the photodetector circuit were obtained
during dark current and when light was shone on the
photodiode. During dark current there is no photocurrent
produced and hence the voltage is zero, when light falls on
the photodiode photocurrent is generated and voltage
increases. The results were displayed on a cathode ray
oscilloscope and are as shown in the Figures 12 and 13.

Fig.12. A photograph of the dark current as displayed on a
CRO
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Fig.13. A photograph of photocurrent as displayed on a
CRO

IV. CONCLUSION

Single mode operation is desirable in many laser
applications because it prevents mode hopping hence
guaranteeing optical power stability. This condition is best
verified by using a confocal Fabry-perot interferometer
(CFPI) as a high resolution measuring device. The
designed driver circuit is used to drive a piezo element
attached to one end of the CFPI to achieve high resolution
which can be used in holograph, data storage e.t.c.
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