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éQué es?

Nueva iniciativa del MIT que desde la primavera de 2012 ofrece cursos gratuitos para
estudiantes de todo el mundo. Pretende mejorar la experiencia educativa de los
estudiantes de sus campus, ofreciendo herramientas online que refuercen y
enriquezcan las clases y los laboratorios.

El primer curso ofrecido es “Circuits and electronics” para seguirlo necesario
apuntarse, en este formulario:

Enroll in 6.002x Circuits & Electronics

Password*

Username (public)*

Full name*

Location

Preferred Language

[] I agree to the Terms of Service*

[] I agree to the Honor Code, summarized as:*
Complete all mid-terms and final exams with only my own work.
Maintain only one account, and not share the username or password.

Not engage in any activities that would dishonestly improve my results, or
improve or hurt those of others.

Not post answers to problems that are being used to assess student
performance.

Ofrecidos en una plataforma online basada en cédigo abierto con una infraestructura
escalabe que permita en un futuro ir mejorando continuamente y disponible para
otras instituciones educativas.

Permite una evaluacion individual del trabajo de cualquier estudiante y demostrar a
éstos el dominio en una materia para conseguir un certificado de finalizaciéon otorgado
por el MITx.
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Circuits and electronics

Estructura de un curso

Encontramos una serie de pestafias: Courseware, course info, Textbook, Discussion,
Wiki y Profile

Circuits and Electronics Course Info Textbook Discussion Wwiki Profile

1. Courseware

Dentro de esta pestafia aparece a la izquierda un menu con el indice del curso, en este
caso: Overview, week 1y week 2.

Circuits and Electronics

Courseware Index «

» Overview

v Week 1
Administrivia and Circuit Elements
Lecture Sequence

Circuit Analysis Toolchest
Lecture Sequence

Basic Circuit Analysis
Homework due March 16

Resistor Divider
Lab due March 16

Week 1 Tutorials
Tutorial Index

» Week 2

Y dentro encontramos una serie de recursos como videos, tutoriales, laboratorios.
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En el Overview se divide en:

e Una presentacién en video de los profesores de la asignatura, con imagenes en
clase.

* Presentacién del entorno en video y de su funcionamiento.

* Laboratorio inicial de electrénica con practica de un simulador de circuitos para
practicar y conocer el entorno. Autoevaluable.

Vsupply

Figure 1. Test Circult for Lab 0

And here's the Interactive tool to be used In the tasks tnat follow:

En primer lugar la prdctica familiariza al alumno proponiéndole un circuito el cual
deberd reproducir con la herramienta de simulacién, a partir del circuito se van
pidiendo valores y se puede comprobar si el resultado es correcto.

A continuacién permite en otro simulador mas completo hacer pruebas.

Como ayuda ofrece también un enlace a un video explicativo sobre el funcionamiento
del simulador y una guia en pdf.
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Una vez esté el alumno familiarizado con el entorno (overview) pasara a la asignatura
dividida en dos semanas “week 1” y “week 2”, en estas se encuentra:

Circuits and Electronics Courseware Course Info Textbook Discussion Wiki Profile

Courseware Index “
V\
» Overview
~ Week1 '3
Administrivia and Circuit Elements
out

e the on-state resistance of the MOSFET is Roy = 1 kQ.
» Week2
> Week3 Exercise 6.5
» Week4

Constituido por clases en video.

Ejercicios para casa, en los que el alumno debe realizar circuitos en el simulador
y calcular magnitudes. Estos videos van acompafiados de un video que explica
su resolucion.

Lecture Sequence

Giruit Analyss Toolchest

Lecture Sequence O—I
Basic Cirauit Analysis N

Homewod due Meschi 15 EXERCISE 6.5 Compute the worst-case power consumed by the inverter shown

mmw in Figure 6.60. The MOSFET has a threshold voltage V- = 2 V. Assume that Vg =5V
e T and R;. = 10 k. Model the MOSFET using its switch-resistor model, and assume that FIGURE 6.60

SPEAKER 1: S0 in problem 6.5, you're asked to
compute the

worst case power dissipation of this inverter.

And you're told that the supply voltage is five
volts--

s0 Vs is five volts--

that the RL, lower resistance is 10k, and that we
are using

the switch resistor model with an on resistance of
1K

So this device can either be a 1k resistor or

it can be an open

If it's an open, no current can flow.

And as & result the power dissipation is zero.

And that's when we get power dissipation.

\ (1 Tube)
[

Copyright © 2012. MIT. Some rights reserved. Feedback Calculator  Help  Logout

Practicas de laboratorio también con el simulador
Al final de cada semana viene una seccién con diversos tutoriales relacionados
con el temario y las actividades de la semana.
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Circuits and Electronics Courseware Course Info Textbook Discussion wiki profile
Courseware Index “ g
Week 1 Tutorials
» Overview
~ Week1
INTRODUCTION
Administrida and Circult Elements * Welcome! - We introduce ourselves and explain the tutorial format
Lecture Sequence
Circuit Analysis Toolchest BASIC TUTORIALS
Lecture Sequence

* The Circuit Abstraction - We look at a lightbulb, and see that abstracting away the circuit from the geometry of the wiring has no
EREE R visible effect
Homework due March 16
« Lightbulb Circuit - We look at the voltage across a lightbulb with a multimeter, and confirm the device is symmetric. In the process,

Resistor Divider
Lab due March 16 we see reference directions for currents, voltages, and polarity for powers.
Week 1 « Parallel Resistors - An explanation of equivalent circuits in the context of parallel resistors.
Tutorial Index:
« Combination of Series and Parallel - Slightly more complex networks of resistors simplified with equivalent networks
» Week2 « Nodal Analysis - A simple example of nodal analysis.

« Floating Voltage - Nodal analysis with a floating source.
© Combination Rules - We show how to apply combination rules to solving simple circuits.

WORKED PROBLEMS

For the first week, we work through the first problem set from 2007

 OCW Exercise 1-1: Find voltages in a simple series and parallel circuit, and show power is conserved
* OCW Exercise 1-2 - Synthesize a network of 3/5k and 5/3k from at most four 1k resistors

© OCW Problem 1-1/Textbook 2.7 - Find the current through a resistor in a network of resistors

 OCW Problem 1-2 - Analyze long chains of resistors (similar to transmission lines or R1R2 ladders)

© OCW Problem 1-3 - Reverse engineer a black-box resistor network

Since the course has students from a diverse set of backgrounds, the first week's tutorials includes several extra segments, worked out
with greater detail, to help bring everyone up to speed.

2. Course info

Donde van incluyendo informacién sobre el curso a medida que transcurre éste a
modo de tablén de anuncios.

Circuits and Electro Courseware [EMENUION  Textbook cussion  Wiki Profile
Handouts
Updates
Syllabus
6.002x At-A-Glance (calendar)
MARCH 19TH © We the last update originally listed the wrong name for the creater of the course downloader. Josian Yan
wrote the utility. Staff Listing
Math Review
MARCH 15TH o We have posted solutions to the ungraded lecture exercises. Solutions to graded assessments will be T e e ey
available after the deadline.
How to Use the System
o Several students asked about Now o SubMIt nomeworks - Simply it "check” - your problems are
automatically checked, saved, and graded. ISR LA R
forum
As some IRC users already know, a couple of 6.002x students have put together tools that have been (Erme @
requested in the discussion forums:
Lecture 2 Clean Annotated
o Jeff Kent created a scrolling textbook viewer. We posted his tool here
Lecture 3 Clean Annotated
© Josiah Yan posted a downloader for the course on his github account Lecture 4 Clean Annotated
If you haven't visited the IRC channel (irc.mitxmit.edu, channel #6002), feel free to download an IRC Lecwre 5 Clean Annotated
client, and check it out. Good place to meet other students, and occasionally, the devs. ETTeGE =TT
MARCH 12TH Due to student feedback in the forums, we have changed due dates from the beginning of the weekend Lecture 7 Clean Annotated
10 the end of the weekend. Enjoy the extra time to complete assignments! Otherwise, we now have better
error messages for incorrect inputs, and a slew of other minor fixes. If you experience any problems after Lecwre 8 Clean Annotated
the update, please try holding shift and hitting the reload button in your browser. Week1 Solutions Exercises Homework Lab
MARCH 8TH Itis great to see all the activity in the discussion forum! We recently updated the wiki with more detailed - 3
guidance on how to get help from the course staff. We encourage you to check out those guidelines in feck 2 Soludons Berdss
order (o get the most benefit from that resource. S
MARCH 6TH Several key issues were reported: Week 4 Solutions Exercises

o Tolerance on S1E2 was set a bit 00 tight -~ many solutions (including our own — we printed more digits at
the time these were tested) were marked wrong since we required many digits. This is now corrected.

o Several students reported (correctly) that our error messages are unclear. A dictionary:
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3. Textboox

Libro de texto completo, con un menu a la izquierda dividido en capitulos.

Circuits and Electronics Courseware Course Info Textbook Discussion Wiki Profile
Table of Contents 4 PREVIOUS PAGE NEXT PAGE
Contents ix

+ preamole |
+ 1 Tne Clrcult Abstraction 3

~ 2 Resistive Networks 53

2.1 Terminology 54

+ 22 Kircnnoffs Laws 55

+ 2.3 ircutt Analysis: Basic Metnod 66
2.4 Intutive Metnod of Circurt Analysis 107
2.5 More Examples 108

+ 2.6 Dependent sources and the Control
Concept 98
2.7 A Formulation Sultable for a Computer
Solution * 107

2.8 summary 108
+ 3 Network Tneorems 119

+ 4 Analysis of Nonlinear Circults 193

+ 5 Tne Digital Abstraction 243

+ 67Tne MOSFET Switch 285

+ 7 The MOSFET Amplifier 331

+ 8 Tne small signal Model 405

+ 9 Energy storage Elements 457

+ 10 Firstorder Translents 503

+ 11 Energy and Power In Digital Circults 595

+ 12 Translents In Second Order Circults 625

+ 13 sinusoldal steady state 703

+ 14 sinusoldal steady state: Resonance 777

+ 15 Tne Operational Amplifier Abstraction 837

+ 16 Diodes 905

D O ndations of Analog
: and Digital Electronic Circuits

+ CComplex Numoers 947

D Solving Simultaneous Linear Equations 957

ANANT AGARWAL AND JEFFREY H. LANG

Answers to Selected Problems 959

Figure Acknowledgments 571

4. Discussion

Foro del curso en el que plantear preguntas asociandole palabras clave o “tags”.
Ofrece informaciéon del numero de vistas de la pregunta, las respuestas y la
puntuacion.

A la derecha permite hacer busquedas, filtrandolas si se desea por palabras clave o
incluso ignorar determinados “tags”.
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Circuits and Electronics Courseware Course Info Textbook

1,261 questions

check results

Unknown error messages appears everytime that | try to check my results!ll don 't
know what to dolHelp please!!

1 min ago Anonymous < basquecountry

Any Hungarians here?

Hi alll Just trying to find any Hungarians who have enrolled. Maybe we could
cooperate

1min ago by KovA < hungarian

Important before you mark down

Guys, it might seem like silly topic for many and you might mark me down for it
\ate people mark me down or mark each other down (without a reason). | have
not seen any video a

2 mins ago by cristescu < markdown

H1P3 PROBLEM UNSOLVED STILL

tried my best to solve this problem.i applied all methods to sol
answer is incorrect first time when i solved the problem the it came w
correct solutions.

e circuit
e

3 mins ago by Alanj70 < H1p3 < nomerwork

$4V9 Static Discipline

Did anyone else miss that there are questions (S4€1) below the video at S4V9:
Static Discipline ? S4v9: Static Discipline and S4€1: Static Discipline are a
combined step in the le.

5. Wiki

Discussion

wiki

Sortby date activity v |answers |votes
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Profile

Course Discussion

Ask a question

0 View profile (oriolupm)
SEARCH QUESTIONS
1 INTERESTING TAGS

IGNORED TAGS

DISPLAY TAG FILTER

® off o exclude ignored
only selected
TAGS
0 feawre < Lab0 < Labt
: stes < tech < aomin
aigebraic < answer < askbot

average ¢ basquecountry
blockquote < branch < browser

bug < 3e3 < courseware

current < currentsigns
discussion < expressions.

facebook

formula < google

Conjunto de articulos en forma de Wiki sobre conceptos estudiados en el curso,
permite su edicion para fomentar el trabajo colaborativo entre los estudiantes.

Courseware Course Info Textbook

Course Wiki

Last modified: Mar 08, 2012, 04:58 PM
All articles

MIT Circuits and Electronics

Create Article

o a

Discussion

USE THE SANDBOX IF YOU WANT TO USE THE CIRCUIT EDITOR.

‘The circuit diagrams in the wiki do not keep revision changes, so any changes you save

Wiki

profile

© viEw \ eoiT @ HISTORY

Welcome to the 6.002x Wikil This is a collaborative space for students to share their knowledge of the course. You are welcome and
encouraged to make edits. There is a wiki page on how to make wiki edits

wipe out many HOURS of other people’s

work and will be considered VANDALISM. Especially if you see a complex circuit DO NOT SAVE ANY CHANGES unless they are

relevant to the article and you're also updating the article to reflect the changes.

Sequence Notes

« Administrivia and Circuit Elements
 Circuit Analysis Toolchest

 Basic Circuit Analysis

« Linearity and Superposition

« Static Discipline and Boolean Logic

(Please add links to your own notes here, and edivwrite the notes above as you watch the sequences)

Laws

 onm's Law
« Kirchnoff's Voltage Law

« Kirchnoff's Current Law

« Calculating Resistance in Parallel
© Joule's Law

« Tnévenin and Norton

Help

o Editing the Wiki
« Error Messages Dictionary

« Direct page access in course book
o System Usage

« Using the Laboratory Tools

o Discussion FAQ
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POLITECNICA

Ejemplo de edicion:

Course Wiki
All articles

Create Article

ETam— -

Last modified: Mar 06, 2012, 06:13 PM

Ohm's Law

Contents

|onm's Law
circuitonmslaw

In the top 5 in the list of contenders for things that most sound like 'Coleslaw’ is,
without a doubt, Ohm's Law.

Given any of the Voltage, $V$ (in Volt), Current, $I$ (in Ampere) or Resistance, SRS (in
Ohms), we can calculate any of the others.

But Ohm's Law only applies to devices where the resistance is linear to the voltage,
such as a simple resistor, and not much else.

The formula to be used is $V = IRS. That means that for $1V = I*1 k\Omega$ =>
si=\frac{1V{1k\Omega}$, so the current is $1 mAS.

It's quite simple to remember all the formulae associated with Ohm's Law. Just write
$V$ above a small line, $I$ and SRS under it (forming a triangle: S\frac(V{I*R}S). If you
need a formula, just cover the unit you are looking for with a finger and read the
formula that is formed by the other units (possibly separated by the line). That means
si=\frac{VH{R}$ and SR=\frac{VK{1}$. If you're having problems remembering, then
$V=IRS can be remembered by simply thinking of a **vir**ile equation.

Description of change:

Save Changes

© VIEW N EoIT @© HISTORY

This wiki uses Markdown for styling. There
are several useful guides online

MITx Additions:

circuitbasic

SLaTeX Math Expression$

To create a new wiki article, create a link to
it. Clicking the link gives you the creation
page

[Article Name](wiki-ArticleName)
Other useful examples
[Link](http://google.com)

Huge Header
Smaller Header

*emphasis* or _emphasis_
**strong** or _strong__
- Unordered List

- Sub Item 1

- Sub Item 2

1. Ordered
2. List

También permite la creacién de articulos.

6. Profile

En esta seccidn se pueden comprobar los avances del curso y qué actividades tiene el

alumno pendiente de hacer.

También estd la informacidn personal del alumno.



G/ATc

Gabinete de Tele-Educacion

POUTECN]C A Vicerrectorado de Tecnologias de la Informacién
y Servicios en Red

Circuits and Electronics Courseware Course Info Textbook Discussion Wiki Profile _

Oriol Borras Gene

Course Progress
Forum name: oriolupm

£-mail: oriol. pm.es

Location: Spain
Change

Language: spanish Change

Password change

We'll e-mail a password reset link to
oriol.borras@upm.es.

-]

OVERVIEW System Usage Sequence (0/2)
Lecture Sequence
Practice Scores: 0/1  0/1

Lab0: Using the tools (0/12)
Lab
Practice Scores: 0/12

Circuit Sandbox (0/1)
Lab
Practice Scores: 0/1

WEEK 1 Administrivia and Circuit Elements (0/23)
Lecture Sequence
Practice Scores: 0/3 0/2 0/2 O/3 0/ 0/3 0/2 0/3 0/4

Circuit Analysis Toolchest (0/39) [iernes 09 de marzo d

Listado de recursos
Videos

Videos enlazados desde YouTube con la particularidad que presentan un indice a la
izquierda de contenidos que se va actualizando a medida que pasa el video y permite
acceder a puntos en concreto. En todo momento se marca el punto del indice por el
gue transcurre el video.

Artificial Intelligence Laboratory or CSAIL

Like most MIT faculty, | have a wide range
of interests,

including a fascination around chainsaws.

GERRY SUSSMAN: Hello, I'm Gerry 5ussman,
professor of

electrical engineering at MIT.
Been a faculty member here since 1873,

build electronics, optics, computer
software, and |

¥ \ - ) repair watches as a nobby.
Professor Gerry sussman ¥ PIOTR MITROS: I'm Plotr Mitros.
.I ical Engi ing, MIT . 'm a research scientist at MIT, and | was in

charge of

As a graduate student, | spent a lot of time
traveling around

1:27 7 2:32

10
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Estos videos son de clases, resolucién de ejercicios o tutoriales.

Laboratorios

Basada en un simulador de circuitos de pruebas.

? 4% pe ac RAN

=
t

N _,%__#\_—m—v-w——u—-m—@@ .

Calculadora

| log2 (2)

1.0

Suffixes: %kMGTcmunp

Operations: "~ */+-()

Functions:

sin, cos, tan, sqrt, log10, log2, In, arccos, arcsin, arctan, abs
Constants e, pi
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