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WEB 

In preparation 

KNOWLEDGE PREREQUISITES 

Electronic and Photonic Devices I and Electronic and Photonic Devices II 
(DEF1 and DEF2) 

AIM 

The main objectives are: 

1) Electronic semiconductor devices for radio frequency and 
microwaves 

2) Optoelectronic semiconductor devices 

BASIC CONTENTS 

Transmission lines. Microwaves. RLC Circuits. Lineal two-ports. Gain of 
an amplifier. Matching. Stability. Noise. Linearity. Stability. Low Noise 
Amplifiers (LNA). Power Amplifiers (PA). Passive structures. Diodes.  
Field Effect Transistors. Bipolar Transistors. Characterization of RF and 
Microwave devices. MMICs. Emitters and detectors of light semiconductor 
devices: photodiodes, phototransistors, solar cells, LEDs and lasers 

ASSESSMENT METHOD 



Proves or controls (40 %) 

Exercices or directed works (35 %) 

Simulation and Characterization Laboratory (25 %) 

SYLLABUS (Recordeu que en els punts principals s’ha de posar la durada en hores) 

4 hours x 15 weeks = 60 hours 

• 28 hours concepts 

• 14 hours application 

• 14 hours laboratory 

• 4 hours tests 

THEORY 

NOTE: for each topic there are 1 hour of concepts and 0.5 hours of 
application 

1. Transmission lines and Microwaves  

2. RLC Circuits 

3. Lineal two-ports 

4. Power gain  

5. Materials and components for hybrid circuits of High 
Frequency, HF, - RF and Microwaves -  

6. Materials and components for MMIC circuits 

7. Models for passive structures  

8. Models for HF diodes  

9. Compact models for HF effect field devices of HF: BSIM  

10. Compact models for HF bipolar devices of HF: SGP, VBIC, 
HICUM  



11.  Matching and stability of the HF amplifiers   

12.  Noise  

13.  Noise in HF transistors and amplifiers  

14.  Distortion and linearity  

15.  Power Amplifiers 

16.  Power Transistors 

17.  Measurements  

18.  Parameters extraction with IC-CAP  

19.  Low Noise Amplifier design 

20.  Power amplifier design  

21.  Introduction to Optoelectronics  

22.  Basics of the light detection devices 

23.  Photodiodes, phototransistors and detection noise  

24.  Solar cells and photovoltaic modules  

25.  The diode LED  

26.  The diode laser  

27.  Optical coupler and other optoelectronic devices 

LABORATORY 

The simulation and laboratory activities will be developed of agreement 
with the available of the resources for their realization.  

The following tools were used for the simulation and characterization of 
devices and electric circuits: IC-CAP-Agilent and ADS-Agilent. For the 
simulation and characterization of optoelectronic devices was used a 
commercial simulator of semiconductor devices. 



The total number of hours of laboratory is of 14 

1. Extraction of parameters and modelling of devices using IC-CAP  

2. Modelling of  bipolar transistor using IC-CAP  

3. Extraction of parameters of high frequency (parameters S, noise 
and power) of a bipolar transistor   

4. Description of RF or microwave circuit using ADS  

5. Analysis of low noise amplifier, LNA, for 1.9 GHz in hybrid 
technology using ADS  

6. Analysis of power amplifier, PA, for 2.4 GHz in MMIC technology 
using ADS  

7. Simulation of a photodiode PIN 
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