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Automation
and
Simulation



PySpice

Simulate electronic circuit using Python
and the Ngspice / Xyce simulators



PySpice is a Python module
which interface Python to the

Ngspice and Xyce circuit

Simulating the circuit simulators.



https://github.com/FabriceSalvaire/PySpice

R-C Filter

import PySpice.Logging.Logging as Logging
logger = Logging.setup_logging()

1. Few circuits are already

avallable ]-n pysplce-netIISta from PySpice.Plot.BodeDiagram import bode_diagram
from PySpice.Spice.Netlist import Circuit

OtheI'S Caﬂ be added thI’OUgh from PySpice.Unit import *

generated Netlist.

#f# circuit_macros('low-pass-rc-filter.m4')

2. Parameters are fed into the ey = ElecuEMEbe-Fass 75 EXTESFY
fUIlCtIOD a,nd Slmulatlon 1S circuit.SinusoidalvoltageSource('input', 'in', circuit.gnd, amplitude=1@u_V)
R1 = circuit.R(1, 'in', 'out', 1@u_kQ)
Started. €1 = circuit.c(1, 'out', circuit.gnd, 1@u_uF)
in Rl Out #r# The break frequency is given by :math: f_c = \frac{1}{2 \pi R C}"

break_frequency = 1 / (2 * math.pi * float(Rl.resistance * Cl.capacitance))
print("Break frequency = {:.1f} Hz".format(break_frequency))

V;n CVl .

simulator = circuit.simulator(temperature=25, nominal_temperature=25)
analysis = simulator.ac(start_frequency=1@u_Hz, stop_frequency=1@u_MHz, number_of_points=10, variation='dec')



Analysis

3dB Frequency from
Frequency Response Curve



Significance of 3dB Frequency




Optimize (Curve Fit)

M def func(x, a, b):

- Process of constructing a curve, or return a*np.exp(b * x)
. . def fittingCurve(xD,yD):
mathematical function, that has the popt, pcov = curve fit(funcPoly, xD, yD)
: : return popt
best .ﬁt to a §erles of data p.01nts, PR ol
possibly subject to constraints. return funcPoly(x,*popt)

M def funcPoly(x,a,b,c,d,e):
return a+b*x+c*x**2+d*x**3+e*x**4

Documentation available in the website:
https://docs.scipyv.org/doc/scipyv/reference/oener

ated/scipy.optimize.curve fit.html


https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html
https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html

Approach to determine the 3dB frequency

M def findx(ye,popt):

Approach to the problem: 6 et 19
approx=ye-f(x0,popt)

- Take an initial frequency flag=True
= while dx>le-5:
Sul?eperuient‘value) and longer if approx<0:#What decides to calculate up or down
dx x0=x0+dx

- Check if that satisfies the else:
required dependent value sgfgg;?g

- Depending on the status . XO=x0+dx
increment the ‘dx’ or make it
smaller. approx=y0-f(x0, popt)

return x0



Frequency Response
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The 3dB frequency is estimated to be = 11501.316509999999

Developed using Jupyter Notebook



e Scope to change Parameters
e Lesser Processing capacity
e Wider range of applications



Conclusion

https://github.com/group4pgs/frequencyRe
sponseAnalysis



https://github.com/group4pgs/frequencyResponseAnalysis
https://github.com/group4pgs/frequencyResponseAnalysis

e [Fabrice Salvaire - PySpice
Documentation

e Scipy Optimize Curve Fit -
Scipy Documentations



https://github.com/FabriceSalvaire/PySpice
https://github.com/FabriceSalvaire/PySpice
https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html
https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html

THANK YOU

Any Questions?



