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All questions carry equal marks

---

1. a)  Draw the block schematic of a general communication system and explain blocks.

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

2.       Discuss the different absorption losses in SiO2 fiber at 850nm, 1300nm and 1550nm.
3. a)  Derive the expression for Multiple time difference (∆t/z) in the multipath     dispersion of the optical fiber.

b)  The core of an optical fiber is made of glass of refractive index 1.55 and in clad with another glass of refractive index 1.0.

Determine i)  
Numerical Aperture.

ii) Acceptance angle.

iii) Multiple time dispersion.
4.       Draw the schematic diagram of high radiance surface emitting LED and edge emitting double hetero junction LED
and explain the working of both in detail.
5. a)  What are the requirement of photo detector and why photodiode is preferred in fiber optic communication systems?
b) Outline the reasons for the adoption of the materials and devices used for photo-detection in optical fiber communications.

6. Give the block diagram of a Fiber optic receiver showing different type of noise generated giving the expression for each type of noise.
7. a)  Explain about losses in End separation, connecting different fibers when   joining two fibers?
b)  Explain about fiber end face preparation?

8. a)  What are the principal requirements of a good connector design?
b)  Explain about tapered sleeve connectors?
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1. Draw the electromagnetic spectrum, Explain different ranges and their wavelengths.  Clearly show the range of wavelengths used for optical fiber communication.

2. What are the basic attenuation mechanisms in the optical fiber communication?  Explain in brief on what factor these mechanisms depend.
3. a)  Discuss about the total dispersion and maximum transmission rate of the    optical fiber.
b)  Calculate the wave guide dispersion in units of ps/km for a 9/125 single mode fiber with n1= 1.48, D=0.22% operating at 1.3 μm, core diameter = 9 μm and cladding diameter = 125 μm.
4. Describe the different modes available in the laser diode and derive the condition for reaching the lasing threshold optical gain.
5. a)  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.

6. Describe how an Optical Phase Locked Loop (OPLL) can be realized?  What are the main difficulties in achieving OPLL as compared to electronic PLL?
7. a)  Explain about an optical attenuation meter?
b) i)  Convert the optical signal powers of 5mw and 20μw to dBm.

    ii)  Convert optical signal powers of 0.3mw and 80nw to dBμ
8. a)  Discuss with a suitable diagram for measurement of chromatic dispersion and  polarization mode dispersion?
b)  Explain OTDR field applications?
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1. a)  Describe with a neat block schematic the general optical fiber communication.
b)  What do you understand by the elements of optical fiber transmission link.

2. Discuss the different scattering losses in SiO2 fiber at various operating wavelengths in detail.
3. a)  Discuss about the dispersion-adjusted single mode fiber with diagrams.

b)  A single mode fiber operating at the wave length of 1.3μm is found to have a total material dispersion of 2.81ns, and a total waveguide dispersion of 0.495ns.  Determine the received pulse width and approximate bit-rate of the fiber if the transmitted pulse has a width of 0.5ns.
4. Draw and explain the schematic of three fundamental structures for confining the optical waves in the lateral direction and draw its radiation patterns.
5. Define the quantum efficiency and the responsivity of a photo detector.  Derive an expression for the responsivity of an intrinsic photo detector in terms of the quantum efficiency of the device and the wavelength of the incident radiation.  Determine the wavelength at which the quantum efficiency and the responsivity are equal.
6. Indicate whether FDM can be used in coherent optical communication.  If yes, describe with a suitable diagram a possible implementation.  If no justify.
7. a)  Discuss with the aid of suitable diagram,  the measurement of dispersion in optical fibers using frequency measurement method.
b)  Describe what is ment by equilibrium mode distribution and cladding mode stripping with regard to transmission measurements in optical fibers.
8. a)  Explain about cylindrical ferrule connectors?
b)  Explain about double eccentric and multiple fiber connector?
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1. Define an optical fiber.  Explain in detail different types of optical fibers giving neat sketches.

2. Explain in brief Rayleigh scattering mechanisms.  What are the two important factors on which the scattering of glass depends?  Derive the equation for the Rayleigh scattering component and attenuation in dB/Km due to fundamental Rayleigh scattering in SiO2.
3. a)  An optical signal, after propagating through a fiber, has lost 80% of its power in a length of 600m of fiber.  Calculate the loss in dB/Km of this fiber.
b)  In a system, a 2km fiber was used, the 3dB pulse widths at the input & output are 0.5ns and 10ns respectively.  Find the pulse broadening for the fiber and the bandwidth-length product in MHz-km.

4. Draw and explain the three types of laser structures using build in frequency selective resonator gratings and draw its responses.
5. a)  Define Avalanche multiplication noise and derive the expression for noise factor due to avalanche multiplication noise.

b)  Discuss about the response time of the photo diode and obtain the expression for bandwidth.

6. Explain about Wavelength Division Multiplexing and Demultiplexing techniques with suitable diagrams.
7. a)  Explain intermodal and intramodal dispersion.
b)  Compare and contrast the measurement of dispersion using time domain and frequency domain measurement technique.

8. a)  Explain about lensing schemes for coupling efficiency improvement?
b)  Explain about laser diode-to-fiber coupling?
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