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EIE312 COMMUNICATIONS PRINCIPLES 

Outline: 

Principles of communications:  

1. An elementary account of the types of transmission (Analogue signal transmission and 

digital signal transmission). Block diagram of a communication system. 

2. Brief Historical development on communications: 

a. Telegraph 

b. Telephony 

c. Radio 

d. Satellite 

e. Data 

f. Optical and mobile communications 

g. Facsimile 

3. The frequency Spectrum 

4. Signals and vectors, orthogonal functions. 

5. Fourier series, Fourier integral, signal spectrum, convolution, power and energy 

correlation. 

6. Modulation, reasons for modulation, types of modulation. 

7. Amplitude modulation systems:  

a. Comparison of amplitude modulation systems. 

b. Methods of generating and detecting AM, DBS and SSB signals. 

c. Vestigial sideband 

d. Frequency mixing and multiplexing, frequency division multiplexing 

e. Applications of AM systems. 

8. Frequency modulation systems: 
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a. Instantaneous frequency, frequency deviation, modulation index, Bessel 

coefficients, significant sideband criteria 

b. Bandwidth of a sinusoidally modulated FM signal, power of an FM signal, direct 

and indirect FM generation,  

c. Various methods of FM demodulation, discriminator, phase-lock loop, limiter, pre-

emphasis and de-emphasis, Stereophonic FM broadcasting 

9. Noise waveforms and characteristics. Thermal noise, shot noise, noise figure and noise 

temperature. Cascade network, experimental determination of noise figure. Effects of noise 

on AM and FM systems. 

10. Block diagram of a superheterodyne AM radio receiver, AM broadcast mixer, local 

oscillator design, intermodulation interference, adjacent channel interference, ganging, 

tracking error, intermediate frequency, automatic gain control (AGC), delay AGC, diode 

detector, volume control. 

11. FM broadcast band and specification, Image frequency, block diagram of a FM radio 

receiver, limiter and ratio detectors, automatic frequency control, squelch circuit, FM mono 

and FM stereo receivers. 

12. AM broadcast band and specification.  

13. TV broadcast band and specification. Signal format, transmitter and receiver block 

diagrams of black and white TV and colour TV. 
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Other reasons why modulation is done include: 

1. Avoidance of interference 

2. Increase in the range of communication 

3. Possibility of multiplexing signals 

4. Improves quality of reception  due to improves Signal-to- Noise ratio 

The advantage of modulation which leads to the practicality of antenna design is briefly discussed 

below. 

Whenever we transmit through space as a channel, there is need for installation of antennae for transmitting 

and reception of modulated signals. One question that normally comes to mind is “what happens if the 

signal is transmitted without modulation?” The minimum height of the antenna is given as   ⁄  of wave 

Antenna height (or length)  = ¼ λ       

    ⁄     ⁄                

 If we transmit with a base band signal of 3khz (i.e without modulation) 

We have       
 

(      )⁄        

  Obviously it is practically impossible to construct an antenna  with length of 25000 meters.  

If we now modulate with a signal of 3MHZ, then 

      
 

(           )⁄     . It is practically possible to construct an antenna of length 25m. 
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