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ngspicepy

Welcome to the documentation page for ngspicepy. If you’re looking for the git
repository, go to https://github.com/ashwith/ngspicepy
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Overview

ngspicepy is a python library for ngspice. It provides python wrappers for
ngspice’s C API along with other useful functions. This allows one to run SPICE
simulations and get the data as numpy arrays directly from python instead of
having to use files to store ngspice’s data. Python has better tools to
process data and plot relavent results. Thus ngspicepy gives a bridge between
ngspice’s powerful simulator and python.


Features



	A set of functions that provide easy access to the ngspice simulator.

	A Netlist class that encapsulates a netlist and provides methods to run
simulations and get the output data.
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Installation

Before installing, make sure you have ngspice’s shared library installed at
/usr/local/lib/. To do so, first download ngspice from ngspice’s sourceforge
page [https://sourceforge.net/projects/ngspice/files/ng-spice-rework/26/].
Then run the following commands:

$ tar xvzf ngspice-26.tar.gz
$ cd ngspice-26
$ mkdir release
$ cd release
$ ../configure --with-ngshared
$ make
$ sudo make install





If all goes well, the library should be installed in /usr/local/lib. If not,
please consult ngspice’s installation instructions.

Once the library is installed, simply run,

$ pip3 install git+https://github.com/ashwith/ngspicepy





Note that ngspicepy requires python 3.5.
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Quickstart


Using the API Wrapper

With ngspicepy installed, you can import it using

import ngspicepy as ng





The library gives you access to several functions. First, you need to load a
netlist. You can do so by specifying the filename that contains the netlist:

ng.load_netlist('circuit.net')





The extension doesn’t matter. Any text file containing a valid SPICE netlist
will work. The function also accepts other ways to import netlist. Consult the
documentation for more information.

Next you may want to run a simulation, say a DC simulation where the voltage of
source V1 is varied from 0V to 10V in steps of 0.1V.

ng.run_dc('v1 0 10 0.1')





Currently, there are functions for AC, DC, TRAN and OP analyses. The functions
provided check the input arguments for correctness since ngspice, at times,
crashes when given wrong commands. For other types of analyses, you can
directly run a valid ngspice command using,

ng.send_command('dc v1 0 10 0.1')





For the list of available commands, please consult the ngspice manual.

Next you can get the results. A simulation generates several vectors. You can
get a list of these vector names using,

vecs = ng.get_vector_names()





where vecs contains a list of strings. Suppose you’re interested in
the voltage at node ‘1’. The name of the corresponding vector is ‘v(1)’. You
can get it’s contents using,

vec_data = get_data('v(1)')





If you want to get all of the data,

vecs_data = get_all_data()








Using the Netlist class

With ngspicepy installed you can import Netlist from is as:

from ngspicepy import Netlist





To plot the results import matplotlib and numpy as well using the command

import matplotlib.pyplot as plt
import numpy as np





The Netlist class gives you the acces to several functions to carry out
simulation and get the data. Suppose you want to perform a TRAN analysis with
the netlist for the circuit in the file name ‘CS-Amp.cir’
Then the first step to carry out is load the netlist as:

amp = Netlist('CS-Amp.Cir')





The extension doesn’t matter. Any tex file containg a valied SPICE netlist
will work.
Next, you want the initial time step to be ‘1u’ and and the simulation to stop
at ‘10m’. You can set the parameter using the set_simu function as:

amp.setup_sim('tran', tstep='1u', tstop='10m')





After setting up the parameters you just need to run the simulation as:

amp.run()





For now the process of simulation setup and run has been completed. Now you can
run the simulation number of times and extract the vectors associated with the
plot names.
In order to get the various vectors associated with TRAN analysis simply type:

amp.get_vectors_names('tran1')





You can also access each of these vectors individually by specifying the plot
names. If no plot name is specified it gets the vector of the latest plot. The
vectors associated with TRAN analysis are ‘time’, ‘nin’, ‘nout’. Each of these
can be accessed as:

amp.get_vector('time')





amp.get_vector('nin')





amp.get_vector('nout')





Now, you can plot the results using matplotlib

plt.plot(t * 1e3, 1e6 * v_in_small_signal, linewidth=2)
plt.plot(t * 1e3, 1e6 * v_out_small_signal, linewidth=2)
plt.legend(['Input', 'Output'])
plt.xlabel('Time (ms)')
plt.ylabel('Voltage ($\mu$V)')
plt.title('Common Source Amplifier')
plt.grid()
plt.show()





[image: _images/plot.png]
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Known Issues

The following is a list of known issues:


	If, for some reason, the ngspice simulator is killed (by sending the command
exit or due to an error in the netlist), the shared library cannot be
reloaded. This is a problem with the ngspice shared library and cannot be
addressed till in ngspicepy till it is fixed.

	The Netlist class, doesn’t do a thorough check while parsing the netlist.
Given that ngspice does crash when there are errors in the netlist, this is
a problem but will take a significant effort to code. A complete parser
may be added in the future.
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