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CAPITULO 1. INTRODUCCION

Capitulo 1

Introduccion

En el Capitulo 3 puedes ver cédigos de ejemplo de latex para ver como se insertan
imagenes, férmulas, listas enumeradas, etc.

En estas primeras lineas de texto se puede ver como se cita una referencia bi-
bliografica contenida en el archivo “referencias.bib”. En [1] se hace referencia a un
articulo, en [2] se hace referencia a un libro y en [3] se hace referencia a una web.
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CAPITULO 2. OBJETIVOS

Capitulo 2

Objetivos

Debe de ser igual a los mencionados en el anteproyecto.

Describir el objetivo principal y los objetivos especificos llevados a cabo para
conseguir el objetivo principal.
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

Capitulo 3

Ejemplos de cédigo Latex

Aqui también se puede poner texto.

3.1. Acronimos

Ejemplo de como poner un acrénimo [oT. Estos estan definidos en el archivo
“anexo_acronimos.text”.

3.2. Comillas

Mira el codigo para que veas como se hace bien el “entrecomillado”. No se usan
las comillas situadas en la tecla del digito 2.

3.2.1. seccion prueba
asdf

3.2.1.1. seccion prueba

asdf

3.3. Listas

En esta seccion se muestra como crear dos tipos de listas.
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

3.3.1. Lista Enumerada

1. Color rojo
2. Color verde

3. Color amarillo

3.3.2. Lista NO-Enumerada

= Color rojo
s Color verde

» Color amarillo
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

3.4. Como incluir FIGURAS

3.4.1. Figura tnica

Figura 3.1: Titulo de la figura para el texto
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

3.4.2. Figura con subfiguras

En la Figura 3.2 se puede apreciar una figura compuesta por dos subfiguras.

(a) Titulo subfigura 1 (b) Titulo subfigura 2

Figura 3.2: Titulo principal figura
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

3.4.3. Figura con subfiguras en distintas lineas

SR

) Titulo subfigura 1 ) Titulo subfigura 2
) Titulo subfigura 3 ) Titulo subfigura 4

Figura 3.3: Figuras en multiples lineas
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

3.5. Formulas Matematicas

3.5.1. Formulas referenciables

a=>bqg+r (3.1)

donde (3.1) es verdadera si a y b son enteros con b # c.

3.5.2. Férmulas que no se van a referenciar

X = O, 42 T625 + 0,35 T550 + 0721 T445
Y = 0, 20 T625 + 0,63 T550 + 0,17 T495
Z = 0,24 1495 + 0,94 445

Y con estos valores se calculan las coordenadas x e y:
r=X/X+Y+2) y=Y/(X+Y +2)

3.6. Diagramas usando TikZ

https://es.overleaf.com/learn/latex/LaTeX_Graphics_using TikZ}%3A_A_
Tutorial_for_Beginners_(Part_1)%E2%80%94Basic_Drawing

3.6.1. Ejemplo diagrama de flujo

3.7. Referencia a distintas secciones y figuras

En la seccién 3.4.1 se puede ver la Figura 3.1.
En el capitulo 4.2 se puede ver el codigo para crear una tabla. La Tabla 4.1
muestra un presupuesto.
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CAPITULO 3. EJEMPLOS DE CODIGO LATEX

Process 1

Decision 1

Process 2b

Process 2a text
text text text
text text text

/ Output /

‘ Stop ’

Diagrama 1: Ejemplo diagrama
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CAPITULO 4. CONCLUSIONES Y FUTUROS TRABAJOS

Capitulo 4

Conclusiones y Futuros Trabajos

rellenar

4.1. Conclusiones

Desarrollar uno o varios de los siguientes puntos.

Interpretacion de resultados

Ventajas y limitaciones

Cumplimiento de objetivos

Principales aportaciones de trabajo

4.2. Futuros Trabajos

rellenar
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PRESUPUESTO

PRESUPUESTO

En esta seccion, se presentan los gastos asociados al desarrollo del presente pro-
yecto, los cuales se refieren exclusivamente a los elementos que conforman la parte

hardware del sistema.

Tabla 4.1: Presupuesto del proyecto.

Descripcién Cantidad | Precio (€) | Importe (€)
Pantalla LCD Quimat 20x4 1 10,69 10,69
Baterias 9 V 3 2,10 6,36
Amplificador operacional TLO82IP 3 0,61 1,84
Regulador tension L7905CV 1 0,40 0,40
Resistencias 20M €2 1 0,60 0,60
Resistencias 5M ) 1 0,85 0,85
Condensadores 2,2uF 1 0,37 0,37
Condensadores 1uF' 1 0,20 0,20
Condensadores 1pF 3 0,35 1,05
Transistor BJT 2N3904 6 0,40 2,4
Placas de prototipado 2 3,00 6,00
Total 59,90 €
Trabajo Fin de Grado - 15 -
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ANEXO A. HOJAS DE CARACTERISTICAS @

Anexo A

Hojas de Caracteristicas
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A.l.

Product \- Sample &
Folder e e Buy

13 TEXAS
INSTRUMENTS

Amplificador Operacional 741

Technical 2 Tools & Support &
Documents #N\ Software Community

LM741
SNOSC25D —MAY 1998—REVISED OCTOBER 2015

LM741 Operational Amplifier

1 Features

* Overload Protection on the Input and Output
« No Latch-Up When the Common-Mode Range is

Exceeded

2 Applications

« Comparators

* Multivibrators

* DC Amplifiers

¢ Summing Amplifiers

« Integrator or Differentiators
* Active Filters

3 Description

The LM741 series are general-purpose operational
amplifiers which feature improved performance over
industry standards like the LM709. They are direct,
plug-in replacements for the 709C, LM201, MC1439,
and 748 in most applications.

The amplifiers offer many features which make their
application nearly foolproof: overload protection on
the input and output, no latch-up when the common-
mode range is exceeded, as well as freedom from
oscillations.

The LM741C is identical to the LM741 and LM741A
except that the LM741C has their performance
ensured over a 0°C to +70°C temperature range,
instead of -55°C to +125°C.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM) ‘
TO-99 (8) 9.08 mm x 9.08 mm
LM741 CDIP (8) 10.16 mm x 6.502 mm
PDIP (8) 9.81 mm x 6.35 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Typical Application

R2

+Vsupply

Vinput

LM741

Wv

V+

Output

‘Vsupply

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,

intellectual property matters and other important disclaimers. PRODUCTION DATA.

Trabajo Fin de Grado
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ANEXO A. HOJAS DE CARACTERISTICAS

A.2. Amplificador Operacional 741

Product \- Sample & Technical 2 Tools & Support &
Folder e Buy Documents ~ #% Software Community

13 Texas LM741

INSTRUMENTS
SNOSC25D —MAY 1998 -REVISED OCTOBER 2015

LM741 Operational Amplifier

1 Features 3 Description
« Overload Protection on the Input and Output Thel'lfMMlhser:i?S are general-zurpofse operational
. . amplifiers which feature improved performance over
No Latch-Up When the Common-Mode Range is industry standards like the LM709. They are direct,
Exceeded plug-in replacements for the 709C, LM201, MC1439,
and 748 in most applications.

2 Applications - . .
The amplifiers offer many features which make their

+ Comparators application nearly foolproof: overload protection on
e Multivibrators the input and output, no latch-up when the common-
mode range is exceeded, as well as freedom from

* DC Amplifiers

¢ Summing Amplifiers
. f ; The LM741C is identical to the LM741 and LM741A
Inte_gratc_)r or Differentiators except that the LM741C has their performance
* Active Filters ensured over a 0°C to +70°C temperature range,
instead of -55°C to +125°C.

oscillations.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM) ‘
TO-99 (8) 9.08 mm x 9.08 mm
LM741 CDIP (8) 10.16 mm x 6.502 mm
PDIP (8) 9.81 mm x 6.35 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Typical Application

R2

Wv

+Vsupply

= LM741
Vinput + v

Output

‘Vsupply

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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LM741
SNOSC25D —~MAY 1998—REVISED OCTOBER 2015 www.ti.com
Table of Contents
1 Features L1 7.3 Feature Description 7
2 Applications . 1 7.4 Device Functional Mode: 8
3 Description... 1 8 Application and Implementation .9
4 Revision History 2 8.1 Application Information .9
5 Pin Configuration and Functions. .3 8.2 Typical Application : 9
6 Specifications 4 9 Power Supply Recommendations...........cc.c....... 10
6.1 Absolute Maximum Ratings 4 10 LAYOUL. oo 11
6.2 ESD Ratings. 4 10.1 Layout Guidelines 11
6.3 Recommended Operating Conditions....................... 4 10.2  Layout Example 11
6.4 Thermal Information 4 11 Device and Documentation Support ................. 12
6.5 Electrical Characteristics, LM741... .5 111 Community RESOUICES........evruiieiieisiisnisiseieneias 12
6.6 Electrical Characteristics, LM741A 5 11.2 Trademarks 12
6.7 Electrical Characteristics, LM741C 6 11.3 Electrostatic Discharge Caution...............ccccceueuee. 12
7 Detailed Description... L7 114 Glossary 12
7.1 Overview 7 12 Mechanical, Packaging, and Orderable
Information ........ccccocoiiiiiiiiiiie 12

7.2 Functional Block Diagram.............ccccecevurieincninnenenns 7

4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision C (October 2004) to Revision D Page

Added Applications section, Pin Configuration and Functions section, ESD Ratings table, Feature Description
section, Device Functional Modes, Application and Implementation section, Power Supply Recommendations
section, Layout section, Device and Documentation Support section, and Mechanical, Packaging, and Orderable
Information section

Removed NAD 10-Pin CLGA pinout

* Removed obselete M (S0-8) package from the data SNEEL ............ccciiiiiiiiiiiii e 4
¢ Added recommended operating SUPPIY VOITAGZE SPEC .....c.uiuiruiruirieiiieiieiieiesie sttt ettt n e 4
¢ Added recommended Operating tEMPETATUIE SPEC ........cc.uiiiuiriiiieiieitiit ittt es ettt sb et et sb st eb ettt sb et e b b eeeineteaaes 4
Changes from Revision C (March 2013) to Revision D Page

Added Applications section, Pin Configuration and Functions section, ESD Ratings table, Feature Description

section, Device Functional Modes, Application and Implementation section, Power Supply Recommendations

section, Layout section, Device and Documentation Support section, and Mechanical, Packaging, and Orderable
INFOMMALION SECHOM ...t 1
Removed NAD 10-Pin CLGA pinout
Removed obselete M (S0-8) package from the data sheet

¢ Added recommended operating SUPPIY VOILAGZE SPEC .....c.uiuiiuiruiiiiieieiieiieieaie ettt bbbttt b et et e b b s e eneaneas 4
¢ Added recommended operating teMPETALUIE SPEC ........cc.uiuirtirrirreieiiestetieteatest et es e sttt es e s e st e s b easestesease s ss et e s e e esneseeseaneas 4
2 Submit Documentation Feedback Copyright © 1998-2015, Texas Instruments Incorporated
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5 Pin Configuration and Functions

LMC Package

NAB Package

8-Pin TO-99 8-Pin CDIP or PDIP
Top View Top View
NC 7
0, OFFSET NULL—{1 8|—NC
OFFSET NULL (T Qv
INVERTING INPUT — 2 7V
INVERTING INPUT(2) (&) outeut
NON=INVERTING —{ 3 6 f—outPuT
NON-INVERTING INPUT (3) (5) OFFSET NULL NPUT
v 4 5 |—OFFSET NULL
LM741H is available per JM38510/10101
Pin Functions
PIN
110 DESCRIPTION
NAME NO.
INVERTING . . .
INPUT 2 ! Inverting signal input
NC 8 N/A No Connect, should be left floating
NONINVERTING " . . .
INPUT 3 | Noninverting signal input
OFFSET NULL ) . )
1,5 | Offset null pin used to eliminate the offset voltage and balance the input voltages.
OFFSET NULL
OUTPUT 6 [e] Amplified signal output
V+ 7 | Positive supply voltage
V- 4 | Negative supply voltage

Copyright © 1998-2015, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®®
MIN MAX UNIT
Sunpl 1t LM741, LM741A +22 v
u voltage
PRl 9 LM741C +18
Power dissipation ) 500 mw
Differential input voltage +30 \%
Input voltage +15 \Y
Output short circuit duration Continuous
X LM741, LM741A -50 125
Operating temperature °C
LM741C 0 70
X LM741, LM741A 150
Junction temperature °C
LM741C 100
PDIP package (10 seconds) 260 °C
Soldering information
CDIP or TO-99 package (10 seconds) 300 °C
Storage temperature, Tsg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended

Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
(2) For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

reliability.

(3) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/Distributors for availability and specifications.
(4) For operation at elevated temperatures, these devices must be derated based on thermal resistance, and T; max. (listed under “Absolute

Maximum Ratings”). T = Ta + (8ja Pp)-
(5) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.

6.2 ESD Ratings

VALUE

UNIT

Vesp)  Electrostatic discharge \ Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 (M

+400

\

(1) Level listed above is the passing level per ANSI, ESDA, and JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows

safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT

LM741, LM741A +10 +15 +22
Supply voltage (VDD-GND) L7210 10 s 18 \

LM741, LM741A -55 125
Temperature °C

LM741C 0 70
6.4 Thermal Information

LM741
THERMAL METRIC® LMC (TO-99) NAB (CDIP) P (PDIP) UNIT
8 PINS 8 PINS 8 PINS

Reia Junction-to-ambient thermal resistance 170 100 100 °CIW
Rejcqtop)  Junction-to-case (top) thermal resistance 25 — — °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report, SPRA953.

4 Submit Documentation Feedback
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ANEXO B. CODIGO DEL PROGRAMA

Anexo B

Cdédigo del programa

B.1. Programa Principal

// Esto es un comentario.
const int PIN_LED = 7;

int pin_azul = 0;
int pin_verde = 1;
int pin_rojo = 2;

void setup () {
pinMode (PIN_LED , QUTPUT);
}

void loop() {
digitalWrite (PIN_LED, HIGH);
delay (500) ;
digitalWrite (PIN_LED, LOW);
delay (500) ;

B.2. Programa Secundario

// Esto es un comentario.
const int PIN_LED = 7;

int pin_azul = 0;
int pin_verde = 1;
int pin_rojo = 2;
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ANEXO B. CODIGO DEL PROGRAMA

void setup() {
pinMode (PIN_LED , OUTPUT);
+

void loop() {
digitalWrite (PIN_LED, HIGH);
delay (500) ;
digitalWrite (PIN_LED, LOW);
delay (500) ;
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ANEXO C. MANUAL DE USUARIO

Anexo C

Manual de Usuario

C.1. Introduccion
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