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Introduction

omputer modeling of electrical and electronic circuits is the process of using
pecialized software tools to create, analyze, and optimize electrical and electronic
evices. This approach allows engineers to develop, test, and optimize circuits prior
to their physical prototype.



Main characteristics and description of the software
environment

A. LTspice capabilities for computer modeling and simulations of electrical and
electronic circuits

L Tspice is a high-performance SPICE (Simulation Program with Integrated
Circuit Emphasis) simulation software developed by analog chip manufacturer
Linear Technology (now part of Analog Devices). It is available for free
download and is designed for simulations of analog circuits and mixed analog-

digital systems.



Main characteristics and description of the software
environment

B. PySpice capabilities for computer modeling and simulations of electrical and
electronic circuits

PySpice is a Python library that provides an interface to the Ngspice program,
which is a free and open source electronic circuit simulation software. Ngspice is
based on the old SPICE3, but has been updated and extended by the free

software community.



Main characteristics and description of the software
environment

C. Matlab/Smulink capabilities for computer modeling and simulations of
electrical and electronic circuits

Simulink is software developed by MathWorks that allows users to model,
simulate, and analyze dynamic systems. It is integrated with MATLAB, allowing
easy access to MATLAB algorithms and functions.



TABLE |. COMPARISON OF ANALYSIS TYPES, MODELS, LIBRARIES AND MODULES

Software Types of analyses Models Libraries and modnles
L Tspice beads standard library
L Tspice hipolar standard library
Reustors LTspice capacitors standard
: Capacitors library
Tm;z:;::lﬂ::m Indnctors LTgpice diodes standard litwary
AL amli:sis Su:nlimﬂuclcrs L Tspice imndoctors standard
L Tspice Noise analysis Cpenaticat m.lph Her - ey .
St ks Integrated creunin LTsp_Lce jiat standard !l_t:u'ar}'
Pacainetile sradusie Tﬁns‘fmmrs LTspm!a mas _stm:hrd library
Thiermal analysis Thermistars L Tepice resistors standard
) Microcontrollers library
le Schematic editor
Wavelorm viewer
Simulator
Spice
% * i Resistors Probe
QI?:EEE:;I:;::@E Capacitors Meilist
Frequency nnalyss I’Eﬁ:‘:s Lt:f;r?
Py Spice 3&:}3;:1:;:};::;2};515 BITs Analysis
DC Sweep MOSFETs NumPy
AC Sweep JFETs Matplotlib
: Operntional amplifier Prndas
Paramaier sweep oyl SciPy
CFFI
Simulink block litwaries
Analysis of temiporal ;":::;aﬁ
ﬁnﬂl:;b:qf:‘}ﬂnl-:t;:ﬂq Signal Processng Blockset
characteristics . ) pap S}I“?uu.l Toolhax
Sustainability analysis Mathematical and algebraic Communication System
X models Toolbox

Sinulmk

Sensbivity analysis
Vanahility and Uncertainty
Analyas
Optimization analysis
Performance analyss
Wear analy=s and long-term
performance
System emvor and reliabadlity
analysis
Power snpply and energy
effictency analyds

Models of control syslems
Simal processing models
Models of comunmication
Fysems
Pliysical models
Models of discrete and quening
systems

Contral System Toolbpx
Stmulink Confrol Desgm
Simlink Desdgn Optimization
Embedded Coder
Simulink Real-Tine
SimEvents
Stateflow
Simulink PLC Coder
Simscape
SimEF
Simulink Verification and
Validation




TABLE 2. COMPARISON OF LAWS, MATHEMATICAL METHODS, ADVANTAGES AND DISADVANTAGES

Software Laws Mathematical methods Advantages and disadvantages
Advantages: Free, Wide range
COhm's Law Solved ODEs (Gear method af Ifeal:ure.s. Lsicgee mannhier ok
Kirchhoffs Laws ete.) built-in companent models,
Couvlomb's Law Newton-Raphson method Dis:]:;‘aiﬁm ﬂ;l,d“.z&ﬁ?;ﬁw
e Fuskdayn Law of Foutier Avalvas interface LiE:IJt;d aipport for
Electromagneatic Induction Matrix operations third amr el uﬁmﬂm
Planck's Law Monte Carlo method PATHY TIOTe:
e e in visualization, Limited
' . modeling capatalities for digital
arculls
Numerical solution of
dli flerential equations (Euler’s ' i
Ohm's Law method. Runge-Kutta methods Arivanbipes Pyttoo wabitity,
Kirchhoff's Lows efe.) Pnﬁﬂﬁf’l[‘f. ITE;H."Q"
Maxwell equations Solving linear systems of i 2 ?1_‘(:';:: o
PySpice Shocklay equation equations (Gaussian mefhod, Disad»‘aﬁr l.. E'l;‘ll;lﬂﬂlil‘-'
Faraday's Law of Newtm-Raphson method. Bes i
e . Dependence on SPICE. Slower
Electromagnatic Induction etc.) ;
et Fourfer analysis md: performance, D;t’ﬁ:.:u.lt e
Moute Carlo method install and set up for beginners
elc.
Wumerical solution of Aidvantages:
differential equations using Visunlization of the models
methods such as Enler’s Integration with MATLAR
method. Funge-Kutta methods, Real-time modelling
ete. Rich =2t of predefined blocks
i F = " Integral caleulations Support for various stancdards
Dawto’s sl mebon Scalar and vector operaticns | (AUTOSAR, DO-178. 150
Ohm's law and Kirchhoff's laws 3 : perbs
g B Solving svstems of linear 26262, eic.)
Laws of therinodvimmiics 2 -
’ equations Disadvantages:
P Maxwell's equations : A 5
Simulink Hooke's Law Tranzformations (Fourier. Cost to purchase
_. 2 ; Laplace) Requires significant
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; ; ? Statiztical analysis understanding of sy stems and
Differential equations ; : L
Litsear syitems and-control faws Optimization methods { Gradieut control theory
methods, Stochastic gradient Requires powerfitl hardware
methods. Genetic algorithms, Incompatibility between
efe) di fferent versions
Various principles and Requires time and effort fo
methodologies from control leam, especially for those
sy stems theory unfamiliar with MATLAB




Conclusion

In conclusion, the question of which software Is "better" - LTspice, PySpice or
Simulink - depends largely on the specific needs of the user and the specific
application area.

L Tspice is a powerful and free electronic circuit simulation tool that is
particularly useful for analog simulations. It is Python scripts, PySpice might be
best. If you want to model complex multi-domain systems and have a MATLAB
license, Simulink may be best for these purposes.
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