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STUDY (S)
Degree Center Acad. year Period
1402 - Degree in Telecommunications Escola Tecnica Superior .
) . . — ; 4 First quarter
Electronic Engineering d'Enginyeria
SUBJECT-MATTER
Degree Subject-matter Character
1402 - Degree in Telecommunications Electronics COMPULSORY

Electronic Engineering

COORDINATION

GONZALEZ MILLAN VICENTE

SUMMARY

The subject of High Frequency Circutis and Subsystems is studied as the last part of the field of the
Degree of Telecommunication Electronics Engineering. It provides the skills needed to understand the
functioning of the main communication subsystems present in current equipment. It also introduces the
circuits included within those subsystems without going into the details of the design procedure thereof.

The subsystems studied in the course are: RF signal amplifiers, RF oscillators and mixers, PLLs and
synthesizers and modulators and demodulators. For each of them, their features and operating principles,
important parameters and, where appropriate, examples of circuits are presented. In cases where the
complexity of the system is not appropriate for the students, a "black box" model is presented.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

There are no specified enrollment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS
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Knowledge of the fundamentals of communications and signal transmission in both guided and unguided
media.

COMPETENCES / LEARNING OUTCOMES

1402 - Degree in Telecommunications Electronic Engineering

G3 - Acquisition of the knowledge of the basic and technological subjects that allows students to learn new
methods and theories and endows them with the versatility to adapt to new situations.

G4 - Ability to solve problems with initiative, decision-making and creativity, and to communicate and
transmit knowledge, abilities and skills, understanding the ethical and professional responsibility of the
activity of a telecommunications technical engineer.

G5 - Knowledge to carry out measurements, calculations, assessments, evaluations, loss adjustments,
studies, reports, task planning, and other analogous work in the specific field of telecommunications.

G6 - Ability in the handling of specifications, regulations and norms of compulsory compliance.

G9 - Ability to work in a multidisciplinary environment and in a multilingual group and to communicate, in
writing and orally, knowledge, procedures, results and ideas related to telecommunications and electronics.

TE5 - Ability to design circuits for analog and digital electronics, analog-digital and digital-analog
conversion, radio frequency, power and power conversion for telecommunications and computing
applications.

DESCRIPTION OF CONTENTS

1. Introduction to radiofrequency systems

Carrier modulation

Block diagrama of a radiofrequency system
Design parameters

Analogue and digital systems

2. Noise and distortion in RF

Distortion features

Linear distortion

Non-linear distortion

Non-linear distortion in modulated signals
Noise in oscillators

34815 High frequency circuits and subsystems

2/6



VNIVERSITAT ® VALENCIA

Course Guide

34815 High frequency circuits and subsystems

3. Phase-Lock loops and frequency synthesis

Introduction

Study of an ideal PLL
Specifications

Effect of the filter

Phase detectors

Basic synthetizer

Synthetizer configurations
Phase noise in synthetizers
Filtering the reference frequency

4. Mixers

Basic mixer
Specifications of a mixer
Devices used for mixers
Mixer circuits.

5. RF amplifiers

Parameters of a RF amplifier
Tuned amplifiers

Multi-stage tuned amplifiers
Wideband amplifiers

Power amplifiers

Non-linear amplifiers

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Theory 30,00
Laboratory 20,00
Classroom practices 10,00
Total hours 60,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 24,00
Preparation of lessons 34,00
Preparation for assessment activities 32,00
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Resolution of case studies 0,00
Total hours 90,00

TEACHING METHODOLOGY

The methodology is divided into three types of activities. In all cases, the students will have access to
teaching materials in advance related to the contents of the course through Virtual Classroom (e-learning
platform of the University of Valencia), to facilitate the preparation of classes.

* Theory classes. The lectures will develop the issues by providing a global and inclusive vision, analyzing
in detail the key and more complex issues. To encourage student participation, lectures will alternate with
examples which resolution will be made jointly by the teacher and students. The teacher can also evaluate
the student's prior preparation through questions at the beginning of the classroom based on the
homework carried out through Aula Virtual by means of documents, video or audios related to the subject
(G3, G5, TES).

+ Classes of problems. In the practical classes will be held discussion sessions and resolution of the most
significant problems in each section of the course. Sets of problems will be proposed to be developed in
groups, and later exposed by the students (G4, TE5).

« Laboratory classes. In each laboratory class will be assessed both prior preparation of the practice to be
performed by verifying the design and simulation of circuits, as the final results (G6, G9, TE5).

EVALUATION

The evaluation of the course will take place in two ways: first, continuous assessment of student work,
both at the classroom and at the laboratory, and, second, by the score on a final exam.

FIRST CALL FOR EXAMINATION
Theory and problems (70% of grade). (G3, G4, TES).

The continuous evaluation of the theory and problems (SCOREcoNT), With 60% of the grade corresponding
to the scores obtained at one or several of the following items with the weights assigned by the teacher:

« Tests performed at the end of each item or group of items
+ Delivery of exercises performed individually or in groups
+ Assignments about issues dealing with the subject proposed by the teacher

The remaining 40% will come from the final exam (SCOREgy) of the subject. A minimum score of 4/10 will
be needed to pass the subject.
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Laboratory (SCORE| ag, 30% of grade). Recoverable activity. (G5, G6, G9, TE5).

The evaluation of the laboratory shall be by compulsory attendance control all practices and the delivery of
a report / questionnaire practice by groups or individually. For reasons of force majeure, duly justified, a
maximum of 20% of the sessions may be discontinued. In order to pass the subject the qualification
obtained in this part must be equal to or higher than 4.

SECOND CALL FOR EXAMINATION
Theory and problems (70% of grade). (G3, G4, TE5).

The evaluation of the theory and problems of the subject shall be by an examination (SCOREEy) of the
contents of the subject and those of all the continuous assessment activities carried out during the course.
In order to pass the subject the qualification obtained in the examination must be equal to or higher than 4.

Laboratory (SCORE| ag, 30% of grade). G5, G6, G9, TES5).

The evaluation of the laboratory in second call shall be by an examination (SCORE| pog) of the contents of
the subject carried out at the lab. In order to pass the subject the qualification obtained in the examination
must be equal to or higher than 4.

FINAL SCORE
First Call
If SCORE_AB>=4,
Si SCOREgy<4, SCOREFNAL= SCOREEY
Si SCOREgy>=4,
SCOREF|NAL= 0.3 * SCORE| Ag+0.7 * (0.6 * SCOREcoNT+0.4 * SCOREEY)
If SCORE|_AB<4,
SCOREF|NAL = SCORE| AB
Second call

If SCORE| pog>=4,
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Si SCOREgx<4, SCOREFNAL= SCOREEY

Si SCOREgy >=4,

SCOREFNAL= 0.3 * SCORE| ag+0.7 * SCOREEy
If SCORE ag<4,

SCOREF|NAL= SCORE| AB

In any case, the evaluation system will be governed by what is established in the ;Reglament d;Avaluacio i
Qualificaci6 de la Universitat de Valéncia per a Graus i Masters (https://webges.uv.
es/uvTaeWeb/MuestralnformacionEdictoPublicoFrontAction.do?
accion=inicio&idEdictoSeleccionado=5639);.

Copying or plagiarism of any activity that is part of the evaluation will result in the impossibility of passing
the course, and the student will then be subject to the appropriate disciplinary procedures indicated in the
ACTION PROTOCOL FOR FRAUDULENT PRACTICES AT THE UNIVERSITY OF VALENCIA (ACGUV 123/2020

)-
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