
Radiocommunications 

 

1. Draw and explain the main blocks of a radio receiver. 

Course nb.1 slide 12.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

The receiver block incorporate many amplifier and processing stages, and one of the most 

important is the oscillator stage.  

 

 

 

 

 

 

 

The receiver oscillator is called the local oscillator as it produces a local carrier within the 

receiver which allows the incoming carrier from the transmitter to be down converted for easier 

processing within the receiver. The mixer and the IF amplifier are used to extract the 

intermediate frequency. The user information is obtained after detection. 

 

 

2. What wavelength corresponds to a frequency of 600 MHz? 

Course nb.2 slide 45.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/  

 

Answer: 
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λ = c/f = (3x108m/s)/(6x108Hz) = 0.5 m 

3. What are the radiation regions of an antenna? 

Course nb.3 slide 36-39.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

The antenna radiation field is divided into:  

- reactive near-field (objects within this region will result in coupling with the antenna and 

distortion of the ultimate far-field antenna pattern), 

- radiating near-field (transition region), 

- far-field (the gain of the antenna is a function only of angle). 

 

4. Describe the directivity of a half-wave dipole antenna. 

Course nb.4 slide 35-36.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

Answer: 
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A half-wave dipole has an antenna gain of 1.64 or G = 2.15 dBi.  

It has an Omni directional pattern in the H-plane. 

In E-plane the directivity is bidirectional. 

 

5. What represents the array factor? 

Course nb.5 slide 15-16.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

An array of antennas working simultaneously can focus the reception or transmission of energy 

in a particular direction, which increases the useful range of a system. 

The array influence is contained inside of an array factor AF: 

 Array pattern = Element pattern x Array factor 

 

 

 

 

6. Draw and explain the main blocks of a superheterodyne receiver. 

Course nb.6 slide 9-11.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

 



 

 

The RF front end consists in a band-pass filter and low-noise amplifier for radio bandwidth 

selection. The local oscillator and the mixer followed by an IF filter are used for heterodyne 

process performing channel selection. IF blocks amplify the signal to ensure the right level at 

the demodulator input. An automatic gain control loop is used to maintain a constant level in 

case of fading.  

 

7. Draw and explain the QPSK modulator. 

Course nb.7 slide 33-34.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

 

The baseband coding of information consists first in parallel conversion. The two streams 

resulted are converted in bipolar signals with a symbol duration being twice the bit duration. 

Each of them is low-pass filtered and used to modulate in phase a RF carrier. The two carriers 

have a 90o phase shift to be orthogonal. The result is a constant amplitude signal with 4 

possible states of its phasor (4 state constellation). 



8. Explain the image reject mixer with Hartley architecture. 

Course nb.8 slide 17-23.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

The principle of image-rejection is to process the desired channel and its image in such a way 

that the image can be eliminated eventually by signal cancellation.  

 

 

The RF signal in the downconversion is split into two components by using two matched mixers 

and quadrature LO signals.  

The resulting IF signals, namely in phase (I) and quadrature phase (Q), are then lowpass-

filtered and after one is phase-shifted by 90°, the IF signals are combined.  

In this process, depending on the IF path that is subjected to the 90° phase-shifter, either the 

image band or the receive band is cancelled after the summation of I and Q outputs.  

 

9. Define the receiver’s selectivity.  

Course nb.9 slide 19.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

A receiver’s selectivity performance is a measure of the ability to separate the desired band 

about the carrier, from unwanted interfering signals received at other frequencies.  



This situation is most often characterized by a weak received desired signal in the presence of a 

strong adjacent or alternate band user.  

Receiver selectivity may be defined also as the ability to reject unwanted signals on adjacent 

channel frequencies. 

 

 

10. Which are the major components of the PLL (Phase-locked loop) frequency 

synthesizer? 

Course nb.10 slide 27-29.  

Site address: https://intranet.etc.upt.ro/~RADIOCOM/ 

 

Answer: 

A PLL is a circuit which causes a particular system to track with another one. More precisely, a 

PLL is a circuit synchronizing an output signal (generated by an oscillator) with a reference or 

input signal in frequency as well as in phase.  

 

 

 

The major components are the Phase Detector (PD), the LPF = Loop Filter (Low-pass filter 

LPF), and the Voltage-controlled oscillator (VCO).  

 

 



Power Electronics 

1. Define the total harmonic distortion coefficient (THD) and the power factor (PF).  Power factor 

formula for sinusoidal input voltage and nonlinear load. 

Chapter 2, slides 4, 13, 15. 

 

 



 

2. The three basic dc-dc nonisolated converters: buck, boost, buck-boost:  schematics with SPDTs 

and their static conversion ratios values. Boost and Ćuk converters practical schematics and 

Ćuk static conversion ratio.  

Chapter 3continued, slides 5, 18, 24, 28, 35. 



 

 Boost converter: 

 



Cuk converter: 

 

3. The sychronous rectifier – schematics, advantages.  

Chapter 5, slide 26. 

 

 

 



4. Nonideal converters analysis. Boost equivalent model including semiconductor conduction 
losses. Output voltage calculation.   

Chapter  3, slides 25, 29, 30. 



 

 



 

5. The flyback converter: schematics, static conversion ratio, applications and limitations.  

Chapter 6, slides 59, 53, 65. 

Flyback converter schematics: 

 

 

 

 



 

 

 

 



6. The classical single-transistor forward converter: schematics, main waveforms, maximum duty 

cycle. 

Chapter 6, slides 44, 46, 51, 53. 

 

 



 

7. The full-bridge isolated buck converter: schematics, main waveforms, solutions for preventing 

core saturation. 

Chapter 6, slides 37, 39, 40, 42 

 



 

 

 



8. Push-pull isolated buck and isolated  Ćuk converters: schematics, type of control, advantages 

and disadvantages regarding transformer magnetizing current. 

Chapter 6, slides 56, 57, 76. 

 

 



 

9. Principle of current programmed control: block diagram, advantages, stability.  

Chapter 8, slides 1, 2, 3. 

 



  

 

 

 

 

 

 

 



10. The three-phase bridge rectifier (six pulse rectifier): schematics, line current for high load 

inductor, harmonic content of the line current and output voltage. Chapter 7, slides 10, 11. 

 

 



Embedded Systems 

1. The general architecture of an embedded system. 

CH. 1, slide 21. 

 

2. What are the relative advantages/disadvantages of RISC versus CISC architectures? 

CH. 3, slides 13-16. 

 



 

 

 

 



3. The main features of an ARM7TDMI are: 

T: ………………………….. 

D: …………………………. 

M: ………………………… 

I: …………………………… 

Explain them. 

CH. 4, slide 9. 

 

4. Enounce and explain the role of the following ARM registers: r13, r14 and r15, status registers. 

CH. 4, slide 16, 20 

 



 

 

 

5. Which is the role of the barrel shifter? Enumerate the basic operations which could be performed 

with it. Illustrate the concept with an assembly language example. 

CH. 4, slide 42-44. 

 



 

 

 

 

 

 

 



6. Present possible implementations for the non-volatile memory. What could be store in it? 

CH. 5, slide 10-12. 

 

 

 



 

7. The I2C protocol (features, connections, protocol, advantages, disadvantages). 

CH. 6, slide 19-24. 

 

 



 

 

 



 

8. The SPI protocol (bus configuration, comparation with I2C, protocol, applications). 

CH. 6, slide 25-28. 

 



 

 



 

9. Steps in software building process (compiling, object files, linking). 

CH. 7, slide 15, 17, 18. 

 



 

 

 

10. Define the kernel and its responsibilities. 

CH. 8, slide 12, 13. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


