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APPLICATION OF THE SOFTWARE PACKAGE
LTSPICE FOR DESIGNING AND ANALYSING THE
OPERATION OF ELECTRONIC SYSTEMS
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Abstract. The paper presents application of the software package LTspice in the teaching of
designing and analysis of electronic systems operation. The program has been used for
simulating the operation of typical electronic systems, such as filters. The systems created in
the simulation can provide a basis for preparing students to participate in laboratory classes.
The results obtained in a simulation can be subsequently verified by testing real systems
during the electronics laboratory classes. The results of simulation and real experiments can
also be compared and utilised for making an analysis and writing a report on the experiment.
Keywords: simulation, problem task, electronics laboratory didactics.

Introduction

Manufactured by Linear Technology Corporation® and available free of
charge, application LTSpice is a kind of software intended for designing
electronic systems and simulating their operation in the virtual environment
(Prauzner, 2013). Constructing a measuring system involves selecting symbols
denoting electronic components from the menu and inserting them into the
virtual simulation screen. The connected components form a data-flow sheet,
with data travelling between the components of the system (Prauzner, 2016).
The components are built into the application but their inventory can also be
expanded by installing libraries available at the software manufacturer’s
website. The program offers fairly complex functionalities and can be used for
building complicated electronic systems and for observing their simulated
operation. It is likewise possible to observe the behaviour of electrical and
electronic parameters during a simulation thanks to in-built measuring and
registering instruments (Prauzner, 2012). The value of current and voltage can
be checked at a number of predetermined points of the system under test. An
example of a system constructed by means of the program LTSpice is presented
in Fig. 1 (Electronic Circuit, 2018).
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Figure 1. Electronic system created in the LTSPice environment
Simulation of a system under test in LTSpice

To perform a measuring task, an active band-pass filter was designed in
LTSpice. The characteristics of the filter were determined by finding the value
of output voltage for a constant value of the input voltage. The frequency of the
filter was adjusted in the range of 20 to 20000 Hz. On the basis of the data
obtained the amplification coefficient ku was calculated during the simulated
work of the system. Fig. 2 presents the design of the active band-pass filter
system created in the software LTSpice, at the filter quality Q = 5, and Fig. 3 the
same system is shown at the filter quality Q = 707 (Jedrzejczyk, 2017).
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Figure 2. System for testing a band-pass filter created in the program LTSpice at Q =5

Figure 3. System for testing a band-pass filter created in the program
LTSpice at Q = 707
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Due to the fact that LTSpice represents the results of measurements as
sinusoid curves, the values of input and output voltages of the filter under test
had to be expressed as RMS values. Fig. 4 presents a screen of an LTSpice
simulation of a low-pass filter system with sinusoid waveforms of input and
output voltages (Jedrzejczyk, 2017).
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Figure 4. System for testing a low-pass filter during simulation with sinusoid voltage
curves

The results obtained from the LTSpice simulation were further compared
with results obtained from laboratory measuring instruments in real tests. The
measuring data were included in tables and the results of the comparison were
presented as graphs. Fig. 5 shows a juxtaposition of results obtained empirically
by testing real filter systems in laboratory classes with results coming from a
LTSpice simulation (Jedrzejczyk, 2017).

On the basis of the results obtained it can be observed that for the factor
Q = 5 the shapes of the curves are similar but one is shifted with respect to the
other, which can be an effect of using ideal electronic elements built into the
simulation program. For Q = 707, the curve representing real measurements is
somewhat deformed, which can result from measuring errors. The vertical shift
of the measurement characteristics with respect to the simulation characteristics
can be explained, like in the case of the quality factor Q = 5, by the fact the in
the simulation ideal elements were used.
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Figure 5. Comparison of two sets of results of testing the amplification coefficient of a
low-pass filter: obtained empirically and obtained in a simulation

Concluding remarks

The research described in the paper indicates that the simulation software
LTSpice offers a possibility of conducting a thorough study on the functioning
of an electronic system. Thanks to that, students can test the operation of such a
system at the stage of designing. They can also compare results obtained in
simulations with those obtained in laboratory classes (Ptak & Prauzner, 2010;
Ptak, 2016; Ptak, 2017). In this way, they have greater chances of gaining
knowledge and skills in the field of electronics (Ptak, 2014; Ptak, 2015;
Prauzner, 2017).

Using ideal elements in the simulation program brings to notice an
important observation, namely, that the functioning of electronic systems
depends not only on their construction but also on the parameters of their
particular electronic components (Prauzner, 2012; Ptak & Prauzner, 2013;
Ptak & Prauzner, 2014). This sheds light on how electronic systems work and
how their operation can be influenced, which should appear interesting to
students (Zloto et al., 2012). By active participation in designing electronic

406



Ptak, 2018. Application of the Software Package Ltspice for Designing and Analysing the
Operation of Electronic Systems

systems, student are offered an opportunity to experiment with a number of
possible designs in a creative way (Prauzner, 2015; Krzywanski et al., 2017).
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