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COURSE TITLE 

Antennas and Electromagnetic Compatibility (ACEM)  

1.1. Course area 

Transmission Systems 

1.2. Year  

4º  
 

1.3. Semester 

2º  

1.4. Faculty data 

Please add @uam.es to e-mail address below. 
 
Coordinator: 
 

Dr. José Luis Masa Campos 
Departamento de Tecnología Electrónica y de las Comunicaciones 
Escuela Politécnica Superior  
Office: C-216  
Tel: +34  914976202 
E-mail: joseluis.masa 
Web: http://rfcas.eps.uam.es/web/?q=user/41 

 

1.5. Course contents 

I. Introduction to Electromagnetic Compatibility 

1. Definition of electromagnetic interference (EMI), susceptibility (EMS) and 
compatibility (EMC).  

2. EMC basic scheme. 
3. Types of coupling according to the propagation mechanism. 

i. Radiated coupling 
ii. Conducted coupling 

4. Types of interference sources 
i. Radiated sources 
ii. Conducted sources 
iii. Deficient electrical characterization of discrete components.  
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5. Methods of EMS decrease due to interference effects.  

II. Basic concepts of antennas – Radiated interference sources 

1. Antenna concept and types.  
2. Radiation basics  

i. Resolution of Maxwell equations for radiation applications 
ii. Regions in the antenna radiated field: reactive near field, radiated 

near field, far-field. 
3. Antenna basic parameters 

i. Input impedance and matching coefficient  
ii. Antenna and transceiver impedance matching  
iii. S parameters characterization  
iv. Bandwidth 
v. Radiation Pattern 
vi. Directivity, Gain and Efficiency 
vii. Polarization 

4. Reciprocity Theorem in antennas 
5. Antenna equivalent area  
6. Antenna equivalent noise temperature. Friis equation. 

III. Linear wire and printed antennas  

1. Concept of linear wire antenna 
2. Small dipole.  
3. Electrical finite lenght dipole (Main interference source of capacitive near 

field coupling).  
4. Image theorem in antennas: vertical monopolo, horizontal dipole in front 

of metallic ground plane. Concept of balun. 
5. Loop antenna (Main interference source of inductive near field coupling). 
6. Yagi antennas 
7. Microstrip patch antenna (Main interference source in cellular systems) 

i. Transmission line model 
ii. Cavity model 
iii. Feeding types 
iv. Dual and circular polarization in patch antennas.  

IV. Arrays.  

1. Array concept and types 
2. Pattern multiplication principle 
3. Linear arrays: broadside, endfire and scanning 
4. Bidimensional arrays 
5. Feeding networks in arrays: serial, corporative and active networks 
6. EMC in arrays. Mutual coupling in arrays – Z and S parameter model 
7. Introduction to adaptive antennas 

V. Aperture antennas: horn and reflector antennas 

1. Aperture antenna concept. 
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2. Rectangular aperture antennas: uniform, cosine and separable 
illumination 

3. Equivalence principle and aperture field solution.  
4. Rectangular horn antennas: E and H plane, pyramidal and corrugated horn 

antennas. 
5. Conical horn antennas. 
6. Reflector antenna concept. 
7. Simple and offset parabolic reflector antennas 
8. Double reflector antenna: Cassegrain and Gregorian systems.  

 
 

VI. Shielding – Radiated coupling immunity  

1. Electromagnetic principle of shielding  
2. Near field radiated coupling  

i. Capacitive coupling – Shielding effect 
ii. Inductive coupling – Shielding effect 

VII. Conducted coupling. Sources and cancelation methods  

1. Conducted coupling by common impedance  
i. Difference between circuit ground and earth connection 
ii. Ground connection: Centralized, distributed and hybrid ground 

2. Differential (DM) and common (CM) mode interferences  
3. Transformers: CM-CM,DM-DM,CM-DM and isolation 
4. EMC in cables –BS IEC 61000-5-2 norm. 
5. EMC in commutation circuits due to transitory effects 
6. Interference cancelation with filters  

VIII. Antenna and EMC measurement systems 

1. Open space antenna systems in far-field region  
2. Anechoic chamber 

i. EMC, EMS and EMI measurements  
ii. Antenna radiation pattern measurements: Near and Far-Field 

measurements. 
EMC measurement example: Radio-electrical emission measurement due 
to base station cellular antennas. 
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