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1. a)
Bring out a brief historical development of optical fiber communication.

    b) 
Draw the block schematic of a general communication system and explain about each block.

2. a)
Explain numerical aperture with reference to ray theory transmission?

b) 
A silica optical fiber with a core diameter large enough to be considered by ray theory analysis has a core refractive index of 1.5 and a cladding refractive index of 1.47. Determine

i) Critical angle at the core cladding interface

ii) Acceptance angle in air for the fiber.

3. a)
Discuss briefly about radiative losses in the optical fiber 
           

b)
Explain the core and cladding losses in the optical fiber and also derive the expression for those losses.

4. a) 
With respect to LED why hetero-junction devices are suitable for optical fiber communication systems?


    b) 
Briefly describe the direct and indirect band gap semiconductor material



    c) 
Explain the factors, which reduces the lifetime and internal quantum efficiency of the source.

5. a)
Explain what is meant by the long wavelength cutoff point for an intrinsic photo detector deriving relevant expressions.







    b) 
What is the response of the photodiode at lower wavelength?




    c) 
GaAs has a band gap energy of 1.43 eV at 300K. Determine the wavelength above which an intrinsic photo detector fabricated from this material will cease to operate.

6. a)
Describe the fiber optic link receiver by drawing a circuit diagram.

    b)
Calculate the minimum optical power required to maintain the bit error rate (BER) at 10 –7 of a p-n photodiode detector whose responsivity is 0.5Aw-1.
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7. a)
Draw the circuit diagram for analog and digital modulation of a LED with a   transistor as the amplifier- driver.

    b)
Explain with suitable diagram, the need for and the principle of synchronization and equalization in optical transmission.

8. a)
Explain about lateral Misalignment problem when joining two fibers?

b) 
A single-mode fiber contains a beam whose spot size is 5 (m.  What lateral offset will produce 0.5dB of loss?  Assume that V=2.4.
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1. a)
Draw the electromagnetic spectrum , Explain different ranges and their            
wavelengths. Clearly show the range of wavelengths used for optical fiber 
communication.

b) What are the advantages of optical fibers over conventional transmission lines?

2. a)
Explain group delay and mode delay factor with reference to single mode fibers showing the relevant graph.

    b)
A multimode step index fiber has a relative refractive index difference of 1% and a core refractive index of 1.5. The number of modes operating at a wavelength of 1.3( meter is 1100. Estimate the diameter of the fiber core?

3. a)
Compare the optical parameters of free space with dispersive & non dispersive mediums.                    









    b)
List the differences between intramodal & intermodal dispersions.

4. a)
With the help of schematic diagram and relevant expressions explain any one structure of LED.

    b)
A practical surface emitting LED has a 50(m diameter emitting area and operates at a peak modulation current of 100mA. What is the bandwidth of a GaAlAs LED having a 2.0(m active area thickness? Take Br  = 10-10cm3/s and S= 104 cm/s

5. a)
Obtain the equations for different noises associated with photo detectors.

b) 
An InGaAs pin photo diode has the following parameters at a wavelength of 1300nm. ID = 4 nA , ( = 0.65, RL = 1000 (  and the surface leakage current is negligible.The incident optical power is 300nW(-35 dbm) and the receiver bandwidth is 20MHz. Find the various noise terms of the receiver.


6. a)
What are pre amplifiers? Describe the different types of pre amplifier with suitable circuit.

    b)
Derive an expression for receiver sensitivity.
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7. a) 
How is WDM  accomplished?                                

b)  
What are all the possibilities for WDM systems    

    c) 
What is DWDM?                                                    

8. a)
Explain about angular Misalignment when joining two fibers?

b)
A SI fiber has n1=1.465, n2=1.46, and normalized frequency 2.4.  Compute its core radius, numerical aperture, and spot size at 0.8(m. 
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1. a)
List out the advantages and disadvantages of optical fiber communication. 

b) Distinguish between optical fiber communication system and conventional communication system.

2. a)
An optical fiber has a NA of 0.20 and a cladding refractive index of 1.59. Determine 

i) The acceptance angle for the fiber in water which has a refractive index of 1.33.

ii) Critical angle at the core cladding interface. 

b)
Explain the equations used and also comment on the assumptions made about the fiber. 

3. a)
Explain material dispersion, waveguide dispersion & find an expression for  material & waveguide dispersions using electromagnetic field theory.

b)
Explain dispersions in the single mode step index multi mode step index and multimode graded index fibers with necessary equations in detail.

4. a)
Explain the modulation capability  and transient response of the LED.                           

b)
An LED has a 500(F space charge capacitance, a 1.0Pa saturation current and a 5ns minority carrier lifetime. Find out the half current and 10 to 90 percent rise times when the drive current is i) 50 mA and ii) 100 mA respectively.

5. a)
Describe the techniques used to give both electrical and optical confinement in multimode injection lasers. Contrast these techniques when used in gain-guided and index guided lasers. 

    b)
With the aid of suitable diagrams, discuss the principle of operation of the injection laser. Outline the semiconductor materials used for emission over the wavelength range 0.8 to 1.7(m and give reasons for their choice.

6. a)
Give the block diagram of a Fiber optic receiver showing different types of noise generated giving the expression for each type of noise.

b)
The design of an optical receiver is much more complicated than that of an optical Transmitters? Why?
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7. a)
Compare digital and analog optical receivers.

    b)
Compare the advantages and disadvantages of using WDM in an optical fiber communication system.

8. a)
What are the principal requirements of a good connector design?

    b)  
Explain about tapered sleeve connectors? 
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1. a)
Compare the advantages and disadvantages of guided optical communication lines with that of Microwave systems.

    b)
What are the various elements of an optical communication system? Explain each element in brief.

2. a)
The relative refractive index difference between the core axis and the cladding of a graded index fiber is 0.7%. When the refractive index at the core axis is 1.45, estimate the values for the NA of the fiber when 

i) 
The index profile is not taken into account

ii)  The index profile is assumed to be triangular. (Explain the formula used and comment about the result).

b)
Derive an expression for NA for Graded index fiber whose index profile is triangular.

3. a)
Derive an expression for the material dispersion on the optimum profile for the pulse dispersion in graded index optical fibers.

     b)
Discuss about the material dispersion in fluoride glasses.

4. a)
Explain the electron recombination and associated photon emission for a direct band gap and indirect band gap material.

    b)
Compare the advantages and disadvantages of LED.   

    c)
Draw the cross sectional views of a typical GaAlAs double-heterostructure light emitting diode and its associated energy band diagram and refractive index variation.  


5. a)
Explain the modulation capability of the laser diode and its temperature effects. How to compensate for variations in temperature?






    b)
With the aid of suitable diagrams, discuss the principle of operation of the injection laser. Outline the semiconductor materials used for emission over the wavelength range 0.8 to 1.7(m and give reasons for their choice.


6. a)
Derive an expression for receiver sensitivity.

b)
What is a bit period? The bit frequency of the link is 107Hz.On the average and one error is encountered in a second, find the value of BER (Bit Error Rate).
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7. a)
Discuss about the Point to Point Fiber Optic Link and its characteristics with an example?

    b)
Explain about the frequency chirping and its effects.

8. a)
Explain about lensed connector ?

    b) 
A fiber has a 50-(m core diameter and an 0.2NA value.  The beam is expanded to a 2-mm diameter.  Design the lens arrangement and compute the allowable lateral offset for a 0.5-dB loss. 
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