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t Oubk z0temCd ( Mmisk

A Mathematica WolframAlpha,MuPAD,
Maxima, SymPy, SymPy Live, SymPy Gamma

A MATLAB , Scilab, Octave, FreeMat, Julia
A LTspice QucsStudig ngspice Xyce, XCircuit
A Python, MathCAD, MAPLE, GeoGebra, Sage

A Symbolab, SpeQ Mathematics, metlculator,
Des mos, é

A Android apk: NCalc+, CalcES, SymJa CAS,
Scientific Calculator Pro, CYZSoft Scientific

Calculator Plus _
Free/Libre Open Source Software (FLOSS)
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A PSpice, ngSpice, Xcos, SciLab, TINA,
Micro-C a p , Pl ex 1 m, 5Spi
A Online Circuit Simulator : DoCircuits,

Circuit Lab, PartSim, EasyEda, Multisim,
PartQuest (SystemVision Cloud)...

A Android circuit simulator:
Electric Circuit Studio,
Circuit Safari SPICE Simulator...
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Mathematica

https://www.wolfram.com/mathematica/

Wolfram Mathematica: Modern = X | -+ - i}

< O M & https://www.wolfram.com/mathematica/ &y & = Signin @

mAlpha.com WolframCloud.com All Sites & Public Resourcq

wo LFRAM Products & Services »  Technologies +  Solutions v

COMPUTATION MEETS KNOWLEDGE

Learning & Support v Company v = Q) Searc

a2 Get optimized technology for your remote, in-person or hybrid classes »

WOLFRAM MATHEMATICA

The world's definitive system for modern technical computing

Grid(Partition|PlotiO(Re[=], (=, y) ¢ 0, Boxed « False,
Axes -« None, PlotRasge -« ALL) & /@ funs, 3])

g TN s
TP IO BPCIOU £ 0P S0 DL TS 400 0 10 B0 L 6808720 . N w h
RAM MATHEMATICA 0 d { .
[raS B e feme  wem wer  §

e R L N T L T T TR e T WAL T
“age s maw s Trearet 2 o Subseripaine, o)

Available on desktop,

o ,:‘; ‘v 9 cloud & mobile

ShorvectarPi i {(wind{Sen(s * 2 ¢
(w3 =y * 3.1
[OLE P T LS |

¥ 2.1

D shimesend (1,53 ), avaD « MatrisPropertydistribution(Arg[Eigenvalues([x) ], = o ClrculartnitaryMatrindistribution(2)];
TN s « RandonSanple /0 RandosVariate evsD, 1045);
Histogramddies, (-P1, Pi, 0.2), POF, PlotThese « "Detailed”)

ENG
SRL

(:‘F;J
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Mathematica free on every
Raspberry PI!

https://www.wolfram.com/raspberry-pi/

@ ] () https://www.wolfram.com/raspberry-pi/ 18

WolframAlpha.com | WolframCloud.com | All Sitg

WOLFRAM

Products & Services ¥  Technologies ~¥  Solutions v  Learning & Support ¥  Company
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| I [ www.wolframalpha.com

- Give your brain a quick workout with Wolfram Problem Generator.

3% WolframAlpha soe,

ﬁ y' +1000 * y = 10000, y(0)=-10 7 B B
2] B T = Examples == Random
Input: New fo
[y () + 1000 y(x) = 10 000, y(0) = 10} Wo.‘fmmeph&?

ODE classification:

first-order linear ordinary differential equation ? ﬁ i
Alternate forms: Walfran|Alpha Ty
Tour! | 5

|¥'(x) = 10 000 - 1000 y(x), y(0) = —10} b= 73

' (x) + 1000 (¥(x) - 10) = 0, ¥(0) = — 10} a:'flfzf' Bo®

Differential equation solution: | Approximate form l | [# step-by-step solution
a5
L) = 10 20 01000~ Take the Tour

Plots of the solution:

New!
\ Wolfram Problem

Generafor
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Maxima
http://maxima.sourceforge.net/

& Maxima, a Computer Algebra Sy X | -+ — X
< O m (© Not secure | maxima.sourceforge.net P ¥= Signin &) -

Downloads Documentation Project Page Top

integrate ( 1 /v (1 + x*4), x);

4 sqrt(2) 4 sqrt(2)
2 x + sqrt(2) 2 x - sqrt(2)

In other languages:

Recent Releases

Maxima, a Computer Algebra System

Maxima is a system for the manipulation of symbolic and numerical expressions, including differentiation, integration, Taylor
series, Laplace transforms, erdinary differential equations, systems of linear equations, polynomials, sets, lists, vectors, matrices
and tensors. Maxima yields high precision numerical results by using exact fractions, arbitrary-precision integers and variable-
precision floating-point numbers. Maxima can plot functions and data in two and three dimensions.

Click on a version number to see the list of main changes.
5.44.0: June 8, 2020
5.43.2: Jan 27, 2020

5.43.1: Jan 20, 2020
The Maxima source code can be compiled on many systems, including Windows, Linux, and MacOS X. The source code for all

systems and precompiled binaries for Windows and Linux are available at the SourceForge file manager. 5.43.0: May 31, 2019

Maxima is a descendant of Macsyma, the legendary computer algebra system developed in the late 1960s at the Massachusetts 5.42.2: January 22, 2019

Institute of Technology. It is the only system based on that effort still publicly available and with an active user community, thanks

to its open source nature. Macsvma was revolutionarv in its dav. and manv later svstems,mfm*;ﬂsﬂd&"ia and Mathematica. were
icrosoft Store >

10
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Maxima on line
http://maxima.cesga.es/

Servicio proporcionado por /j CESCA

Maxima on line

Help: Espatiol, Enelish Galeso

expand((x-2)*3*(x+1/3)~2);
solve(x"2-x+2=0);

invert(matrix([2,3,1], [a,0,08], [1,4,8]));
integrate(x * sin(x), x);

draw3d(explicit(x*2+y*2,x,-1,1,y,-1,1));

AVISOLEGAL

(%11) expand( (x-2)*3*% (x+1/3)*2);

0,/ 4 1 2
Y%o0l) 6 16z | W 227 _8
( )z 3T 3 4z 3

(%i2) solve (x*2-x+2=0) ;

0402 Ti1 Titl
R

(%13) invert (matrix([2,3,1]1, [a,0,01, [1,4,8]));

(%03) 0 1 0
a
2 3 1
5 1a 20
1L 3
5 4a 20

11
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Maxima on Android

https://play.google.com/store/apps/details?id=jp.yhonda&hl=en_US&gI=US

& C m (31 https://play.google.com/store/apps/details?id=jp.yhonda&hl=en_US&gl=US

' Google Play  search [ Q|

33 Apps Categories v Home Top charts New releases

My apps
Shop
Maxima on Android

Games Yasuaki Honda Education * % &k 2100 &

Kids € Everyone

Editors' Choice
A You don't have any devices

Account
Payment methods

Play Points New

| e
MaximaOnAndroid MaximaOnAndroid MaximaOnAndroid

[Topl [Contents] index) 2]

My subscriptions

Redeem

Buy gift card
My wishlist

My Play activity

Parent Guide

Maxima on Android 1.1, Aug 11,2012
powered by MathJax 2.0 for math
rendering

written by Yasuaki Honda

Maxima 5.27post http://
maxima.sourceforge.net

using Lisp ECL 11.1.1

Distributed under the GNU Public License
See the file COPYING.

Dedicated to the memaory of William
Schelter

The function bug_report() provides bug
reporting infermation

(%i1) "integrate(exp(-x)*sin(x),x,0,inf)=

Maxima 5.28.0 Manual

Maxima is a computer algebra system,
implemented in Lisp.

Maxima is derived from the Macsyma
system, developed at MIT in the years
1968 through 1982 as part of Project
MAC. MIT turnied over a copy of the
Macsyma source code to the Department
of Energy in 1982 that version is now
known as DOE Macsyma. A copy of DOE
Macsyma was maintained by Professor
William F. Schelter of the University of
Texas from 1982 until his death in 2001
In 1998, Schelter obtained permission
from the Department of Energy to release
the DOE Maesyma source eode under the
ML Byl | inansa and i 000 ha

12
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SymPy

WWW.sympy.org/

§ SymPy x == _ %
< O @ & https://www.sympy.org/en/index.html Yoo 3k

Main Page| Features Download Documentation® Support Development Roadmap Donate Online Shell &

Compute with Gamma

) ) . ) : integrate(l / (1 + x*2))
SymPy is a Python library for symbolic mathematics. It aims to become a full-featured computer -
Compute

algebra system (CAS) while keeping the code as simple as possible in order to be comprehensible and
easily extensible. SymPy is written entirely in Python.

Get started with the tutorial = Download Now

Download Now

Latest Version

Why Sym Py Development Version
SymPy is...

* Free: Licensed under BSD, SymPy is free both as in speech and as in beer.
e Python-based: SymPy is written entirely in Python and uses Python for its language. Quick Links
¢ Lightweight: SymPy only depends on mpmath, a pure Python library for arbitrary floating point

- . o ¢ Documentation
arl'.chmetlc, making it easy to ‘use. « Downloads (source tarballs)
¢ A library: Beyond use as an interactive tool, SymPy can be embedded in other applications and e Mailing list
extended with custom functions. e Source code
See SymPy's features : \Iv‘;si;estracker 13
DrAaincte 1icimea Syvrma Dy e |ntroduction to contributing v
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SymPy live

live.sympy.org

[ live.sympy.org

Main Page Download Documentation Support Development Donate | OnlineShell

These commands were executed:

»»>» from _ future__ import division

»»> from sympy import *

3> X, ¥, 2, t = symbols{'x y z t")

»»> k, my, n = symbols('k m n', integer=True)

»»> T, g, h = symbols('f g h', cls=Function)
Documentation can be found at http://docs.sympy.org/.

»»» diffeq = Eq(f(x).diff(x) + 1leee*f(x), leeas)
»»> diffeq

1000£(z) + 4= f(x) = 10000

»»>» dsolve(diffeq, f(x))
f(z) = C1e710%0=z L 10

2>

m Clear J Fullscreen

About this page
SymPy Live is SymPy running o
Engine.

This is just a regular Python sh
following commands executed

»»» from _ future_ import divis
»»» from sympy import *

3> ¥, ¥, Z, T = symbols{'x vy z
»»» k, my, n = symbols{"'k m n', i
»»» £, g, h = symbols({"'f g h', C

Please note that the Google Ap
timeout of 60 seconds for com
due to a quirk in Safari on 05,
is 58 seconds.

The thumbtack icon is from the

Bar Icon Pack and is used unde

may use the materials in thid4
* restriction to develop your apg
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SymPy Gamma

https://www.sympygamma.com/

X § SymPy Gamma x B

Examples

&) https://www.sympygamma.com/input/?i=integrate%28x**a*exp%28-x%29%2C + %28x%2C+0%

Random Example
ﬁ SymPy Gamma v Arithmetic

integrate(x**a*exp(-x), (x, 0, 00)) v Algebra

SymPy: v Trigonometry

integrate (x**a*exp (-x),(x,0,00 ))

v Calculus
/m“e_‘"’d:r

v Number Theory
0

v Discrete Mathematics

Antiderivative forms:
integrate(x**a*exp(-x), (x, 0, 00)) v Plotting

'fa+1) forre(a) > —1 .

o0 v Miscellaneous
[ z*e *dx otherwise

0

sympy.integrals.manualintegrate(x**a*exp(-x), (x, 0, 00))

—TI'(a+1,x) 15
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-_

r Install  AboutUs Community Events Documentation
po—
L

Sympy and the e ®
Jupyter Noteboo upyter

for engineering "\, /
O

calculations

Project Jupyter exists to develop open-source software, open
interactive computing across dozens of programr

v dzd o j teiLdzs $ B toks s § F tied tq €8 YW OC Iz dzls j |

NBViewer  Jupyte

from sympy import
X = symbols('x")
import sympy;sympy.__version__

‘1.4

Integral(exp(-x**2), (x, =00, 00))

oo}

/ e dx

-0

_.doit()

7

16
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Google § Oz& Z dzO Is 1

Google X*sin(x) X m 8 Q
Q Cee E) Crnuke ) Buaeo @ Mane =) Bectw t Jow Mogewasara Anatke
OKo 3.640.000.000 pe3ynTaTa (0,57 CERY HOE/W)
o
MPadmKkoH 3a xX*sin(x)
1 .-.
+ 10 o ¥
Cul
g
20 |12 -1p -1a bz - ) af 2 2 \a 5 2’ 14 15 18] 20
G 1+1- Google npetpara x [+
= & O Ay 8 https://www.google.com/search?sxsrf=ALeKk02iKn_jfXOK7 1wFXI_|AsmEQLIWvg%3A16018
Google 141 X m § Q
-10 / Q Cee [ECrmke Q@ Mane [ Bugeo B Bectw i Jow Monewasawa  AnaTke

Oko 25.270.000.000 peayntara (0,72 cekyHae/v)

www. mytutor.co.uk » Maths ~ MNpesenu osy CTPaHWULY

. - - (0] 1+1=
What is the integral of x sin(x) dx? | MyTutor 2
Find the following integral: | x sin(x) dx This question is a good candidate fc
parts method, as it is the product of two different 'parts'. R... L= Deg "' ( ) it G
Inv sin In 7 8 9 +
www.teachoo.com » category « MpeBegu OBy CTpaHWLYy - cos - n 5 5 N

Ex 7.6, 1 - Find integration of x sin x - Chapter 7 Clas

25.09.2018. - EX 7.6, 1x sinx [1- [xsinx 1 dx | | Algebraic TrigonometricW
9(x) 1 dx=f(x)[1g(x) ... e = . ’

e tan N 1 2 3 -
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Graphing Calculator T Desmos
https://www.desmos.com/calculator

> C & desmos.com o O :
desmos Math Tools v Resources v About v Log In ®

Let's learn together.

We're on a mission to help every student learn math and love learning math.

Graphing Calculator

—

USirI C @ desmos.com/calculator % O :A
ae O % ®
+ - & « £
Students v inle—1) i A .
Join your classmates? ! -
Code !\ /\ #
Go to Student Homepa [\ 10
40 0 -20 \ / \ -10 /\ ,\0 /\ /\| / \ 0 0
Globa \ / \/ \/ \ / \
\/ m ! V
V V 18
a
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Symbolab Math Solver- Step by Step calculator

https://www.symbolab.com/

& C & symbolab.com B a v 6

a v

mbolub Q, soLUTIONs |/ GRAPHING - PRACTICE £ GEOMETRY [E] NOTEBOOK [ GROUPS CHEATSHEETS ()  EN )

beta Show Steps

Solution Keep Practicing >

Jssialx)de = sin(7) — Teos( 1)
Try our new Geometry solver! Steps

[ sint)ae

Formatting Eips »

Apply Integration By Parts: u =x, v' = sin(x) Show Steps i@

= [—cos(x) — [ 7505(;{)&%

Compute the boundaries: [ﬂccos(x)fsm(x)];' =sin(T) — Teos(T)

B - . B 4 f == =l Show Steps i@
0 x vO v0O ® logg m g &8 I & = [scon() — (—sin()) 7
M [ . . 2 ( ( ( o Simpliy
= < = x () @ (e fx) I e . w ;
= [—xcos(x) +sin(x)]
o Nt i ' o ¢
(O) el f lim > sin cos tan cot csc sec k SRS,
\ Ox o - , Show Steps @

5 \- Most Used Actions !! = sin(T) — Teos(T)

simplify solve for inverse tangent line See All =

<« C @ symbolab.com/solver/step-by-step/%SCint_%7B0%7D%SE%7BT% 7 Dx%5Ccdot %S Csin%5Cleft(x%5Cright)

mbolab (Q SOLUTIONS |/ GRAPHING (- PRACTICE £ GEOMETRY [S] NOTEBOOK @ckoups CHEAT SHEETS
= beta

Graph
) 5 . | Plotting: xsin(x) assuming T'=2r «Hide £lot
Pre Algebra Algebra Pre Calculus Calculus Functions Matrices & Vectors. Geometry Trigonometry 1
View Larger .
Step-by-Step Calculator Solve problems from Pre Algebra to Calculus step-by-step >
»
1
Ul pad
Pre Algebra Ellpady
,\’2 %7 log viu) :\,/ﬁ < > 2 = x T 3 T 3
Algebra j =
4 7 [é] =) .
(o) (;T\ e f f: lim 3 00 [ (feg) H0 .
Pre Calculus v

Most Used Actions

Calculus simplify solve for inverse tangent line See All =

Functions T n N
fO X sin(x)

Matrices & Vectors

Geometry Graph» Examples » .<: @ @ ﬁ

Solution Keep Practicing >

Bamlks
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SciLab

https://www.scilab.org/

ssue  Home Page | www.scilab.org x Ik

< O 0 £ https://www.scilab.org Yo 3= ( signin
Search Q
SCI . Download Software » Tutorials Applications + Services + Cloud » About «

Download Scilab 6.1.0
Windows, Linux and Mac OS X

Open source software for numerical computation

hd  Software »  Tutorials  Applications +  Se

Xcos » Data visualization

Toolboxes » Algorithm development

= l 8§ Toolboxes » - 7
B | Orfesenesus e Image Processing & Computer Vision

I"“? i| == Model Order Reduction

Scilab Code Generator

ul wenw - Signal acquisition & instrument control
j = 20

TovvrEn e % Functional Mock-Up Interface (FMI) for Model-Exchange & Co-Simulation
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XCO0S
https://www.scilab.org/software/xcos

siws - Xcos | www.scilab.org x |+ a |

& (ONEEA & https://www.scilab.org/software/xcos Yo ¥= (signin

Search Q

Download Software ~ Tutorials Applications v Services + Cloud v About ~

Home Software v

. — ‘ —
::‘:r — b e et - —‘ .‘" —_— --" — 'r&.
T ¥
~ ~ , vlers pdimd o
[ sipnm L o | R — oS L .
Bk . LTk J= - I @. oI5 :..
e | - l
’ :
T SR i
. _p-e- :EL uquu -L"'- ~- - 1
- Tad o .
BIOChS CAN 158 SMIT (HMINIUS O B50rene SIDVANON pnals s T — +
Signal Processing Control Systems Mechanics/Thermodynamics Electronics

Zl
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GNU Octave

https://www.gnu.org/software/octave/

%% GNU Octave x |+ -
< -2 O o & https://www.gnu.org/sc;ftware/octave/‘ Yo | ¥

) GNU Octave About  Bugs Donate Download Get Involved News  Support/Help Docs

Need help? Try out our new user and developer forum Octave Discourse.

(,'. GNU Octave

1 Scientific Programming Language

0.8
» Powerful mathematics-oriented syntax with built-in 2D/3D plotting and

0.6

0.4 visualization tools

0'2 « Free software, runs on GNU/Linux, macOS, BSD, and Microsoft Windows
'0 « Drop-in compatible with many Matlab scripts

-0.2
Download

A
» 3 d D
N T N _
-0.4 & 2
=
: : Documentation

22
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Micro -Cap

http://www.spectrum-soft.com/index.shtm

€ > C o

A\ Notsecure | www.spectrum-soft.com/index.shtm A {8 =

Eﬁﬁftfum Spectrum Software

|""" Home |""’ Products | Download | Newsletters | Support |""‘-' Contact Us |

ligustrlal Strength anlm?‘ | ]

S L
. y o i l

- i

w

MC12 Revision History

Product Information

Features Tour

New MC12 Features

News:

Effective 7/4/2019,
Spectrum Software is
closed. Micro-Cap is now
free.

Technical support will be
available for at least 90
days via email at
Support.

You can download the
latest versions of Micro-
Cap here: Download

You can choose either the
executable program or
the entire installation CD
for MC10, MC11, and
MC12. If you have an
earlier version, download
and use MC12. These new
versions do not require

d

)7

MC10, MC11, and MC12 are now free and need no key.

About Spectrum

Spectrum Software was founded in February of 1980
to provide software for personal computers.
Initially, the company concentrated on providing
software for Apple Il systems.

One of the earliest products was Logic Designer and
Simulator. Released in June 1980, this product was
the first integrated circuit editor and logic
simulation system available for personal computers.
More...

Help

Search our newsletter issues which contain
application notes for Micro-Cap or view our
Frequently Asked Questions section for common
questions that arise with Micro-Cap use.
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Q UCSStU d 10 Octave engine
http:// qucsstudio.de inside!

& QuesStudio 2.4.1 - Project: Simulation_Transient = | &
File Edt Pgsitioning [nsert Project Tools Simulation View Help
o 3 ¥ A 1 » ( ) ) D ; z 3 1 == p Py
1~ @BEAPIO2 & T4 AQAAARIXOLISTFLE LI -FQRSLEN R
& X | autostart.hir power_supply.sch [£3
| Content of "Simulation_Transient'  MNote - =
§| « schematic - :
£ RTD. oscillatorsch conventional power supply:
= astable.sch o transformer, 2-way-rectifier, filter
E huclc_cnnver‘ttr.srh 5 5 . . i . ' f f 5 . . . i 5 f ' ' ' ' . . 5 . f .
E buck_converter_hesch e DT TR
dimmersch ek E R=0.05 Ghm
- doubling.sch = : o
E filebased_vs.sch ; = : d[‘. V{JIIBQE
gilbert.sch prim
g iflmi5346trpbl.sch 3-port i i
| irlmisdl sch 3-port by g e : L
loading.sch "'4"_1 : T A -L . load ks "
= = Load -
2 noise.sch ul U=230V 1
8 " freq= ' : R=100 Ohm
N peak_detectorsch : freq—E'U HZ : : 2 C=1 OI{]I’_'I HF
peltz_oscillatorsch T
power_sim.sch T 21] T T
power_supply.sch
Fu|5.5th e - o . d translent s o s c E N 4y . . o o . i i i File Edit Positioning Insert Project Tools Simulation  View Help
transmissionline_ideal.sch : gt T e e ol o e U o e e oo ol -5 3 ¥y “ ¥
Verilag e bR e Slmulatlﬂn Y E R S R R = @ L Q;XJ J‘ ilm a
VHDL : I microwave_taper.m test ¢
Octave o a a . . TR1 _ﬁ C)on;e:::a:cr:uIatlon_Octave MNote ;fl??? all
C++ Sources T Type=hin | Verilog
Data Displays oot Slop=60ms’ e ;':t[:l;e
PCE Layouts o - 5 : 2
¥ Points=3001 5 LoadSnP.m
Datasets . A : . k it 1 g ; . o Rauschzahl.m
Others & ;T::;:Pm
§ X
_,_ test._m
g » C++ Sources 14 FILENAME = "taps
] il i Data Displays 15
PCE Layouts 16 TAPER_LE = !
> Datasets 17 NUM_SECT = .
> Others 18 LENGTH_PER_SECT:
1q
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CircuitLab

https://www.circuitlab.com/

C & circuitlab.com & e :

=

-W—r—-LAB

Circuit simulation and schematics.

Build and simulate circuits
right in your browser.

+ Design with our easy-to-use schematic editor.

+ Analog & digital circuit simulations in seconds.

+ Professional schematic PDFs, wiring diagrams, and plots.
+ No installation required! Launch it instantly with one click

» Launch CircuitLab |

or walch a quick demo video —

@ circuitlab.com/editor/#?id = 6c4Bepq 3cbBcifrom = workbenc

R 1-minute Tutorial

100 Q

1. Click and drag a wire from
the right of R1 to the top of C1.

e @ & 2. Click "Simulate.” :xtbook [ED

square
1 kHz N - : S i g
+ c1 3. Click "Run Time-domain Simulation setronic systems with CircuitLab's free,
and look at the filter output V(out)
10 yF k.
4. Double-click R1, change it to o . .
"1k", and simulate again. :al Circuit Design and Analysis

% 5. Run the Frequency-Domain
simulation and see the Bode plot.
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DoCircuits Circult Simulator

Do Circuits

Dﬁrcuﬁs

Experience virtual labs for electronics on browser. Work with
real looking components and devices. Build circuits - run,
analyse and save them in easy sieps.

Reach us at info@docircuits.com

Launch Online Labs

Get started with some sample circuits !

Colpitts Oscillator Active Low Pass Filter Active High Pass Filter Clipper Clamper
oidal signal. The tank circul than a parscular rctve efemeant and allows only the input madify the shage of the signal b anather level
ade up of bw apacihors and ar cut off freqguency to pass though and I gt than the eping” off a pont {
| 3 1

Fig. 1: DoCircuits - Home 26
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ngSpice

http://ngspice.sourceforge.net/

& C m A\ Notsecure | ngspicesourceforge.net

MIXED MODE - MIXED LEVEL

NGSPICE SUN\N\ARY
CIRCUIT SIMULANTOR

SASED ON BERKELEY'S SPICE3FS

Ngspice Home

What is ngspice ?
Features, Exiras & Options
FAQ.

Tutorials

Sourceforge Developer Pages

ngspice - open source spice simulator
ngspice is the open source spice simulator for electric and electronic circuits.

Such a circuit may comprise of JFETSs, bipolar and MOS transistors, passive elements like R, L, or C, diodes,
transmission lines and other devices, all interconnected in a netlist. Digital circuits are simulated as well, event

driven and fast, from single gates to complex circuits. And you may enter the combination of both analog and
digital as a mixed-signal circuit.

ngspice offers a wealth of device models for active, passive, analog, and digital elements. Model parameters
are provided by our collections, by the semiconductor device manufacturers, or from semiconductor foundries.
The user adds her circuits as a netlist, and the output is one or more graphs of currents, voltages and other
electrical quantities or is saved in a data file.

ngspice does not provide schematic entry. Its input is command line or file based. There are however third
party interfaces available.

*==== 17-stage amos ro == = = B o *Dx\Spice_general\ngspice\examplesivarious\ro_17_d.cir - Notepad+ + l%
Datei Bearbeiten Suchen Ansicht Kodierung Sprachen Enstellungen  Makso
Ausfihren TedFX Erweiterungen Fenster 7 X

'EH B e e & [ -] g = =

o bandgap_002_th.net | bandgap_002_th_start_mc_000004.cir |B=fs * | *

mid 16 15 0 0 nl l=0.lu w=5u ad=S5p pd=fu as=5p pa=éu
15 17 1-1pl-1=0.1 G as=5p ps=6u
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TINA -TI
https://www.ti.com/tool/TINA -TlI
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