
UNIT III FIBER OPTICAL SOURCES AND COUPLING 9 

Direct and indirect Band gap materials‐LED structures ‐Light source materials ‐Quantum 

efficiency and LED power, Modulation of a LED, lasers Diodes‐Modes and Threshold 

condition ‐Rate equations‐ External Quantum efficiency ‐Resonant frequencies ‐Laser 

Diodes, Temperature effects, Introduction to Quantum laser, Fiber amplifiers‐ Power 

Launching and coupling, Lensing schemes, Fiber ‐to‐ Fiber joints, Fiber splicing‐Signal to 

Noise ratio , Detector response time. 

PART A 

1. Define internal quantum efficiency of LED and Laser.  

2. What is meant by mechanical Splice?  

3. State the drawbacks of Avalanche photodiode.  

4. Write any four factors which affect the power launched into the fiber. 

5. What is splicing?  

6. Define quantum efficiency and responsivity for a photodiode. 7. Summarize the 

advantage of PIN diode with APD diode.  

8. Define Responsivity  

9. Give the expression for fiber to fiber coupling efficiency 10. What is the relation between 

power launching and wavelength.  

11. Calculate bandgap energy for an LED to emit 850nm  

12. Classify the different noises present in the avalanche photodiode?  

13. Compute avalanche multiplication noise  

14. Write two differences between LED and LASER diode.  

15. Examine dark current noise  

16. Categorize the types of mechanical misalignment.  

17. Determine the different factors that determine the response time of photo detector? 

18. Evaluate the lensing schemes to improve optical source to fiber coupling efficiency. 

19. Constuct mechanical splicing in optical fiber.  

20. Elaborate on fiber to fiber coupling loss  

 

 

 



PART B 

1. i) What are direct band gap and indirect band, gap semiconductors? (8) 

(ii) Describe the operation of LED? (8) 

2. Write short note on Fiber connectors Splices and couplers. 

3. With neat sketch,explain the working of a light emitting diode.(8) 

Derive the expression for the quantum effiency of a double hetro structure LED. (8) 

4. (i) What are the possible noise sources that contribute the photodetector noise? (8) 

(ii) What is meant by detector response time? Explain. (8) 

5. (i) Determine the internal quantum efficiency and internal power level. (8) 

(ii) If the refractive index of the light source material is n = 3.5. 

Find the power emitted from the device. (8) 

6. Draw and compare LED and Injection Laser Diode structures.(16)  

7. Elaborate in detail about fiber splicing (10) 

What are the primary requirements of a good fiber connector design? (6) 

8. Develop the operation of a injection laser. (10) 

Compare the optical sources LED and ILD. (6) 

9. Classify the three types of fiber misalignment that contribute to insertion loss at an 

optical fiber joint.(8) 

Outline the major categories of multiport fiber optic coupler.(8) 

10. Summarize coupled cavity semiconductor lasers and tunable semiconductor lasers. (8) 

Draw and Explain the structure of Fabry Perot resonator cavity for a Laser diode. Derive 

Laser diode rate equation. (8) 

11. With diagram, explain surface and edge emitters of LED structures. (8) 

Draw the structures and electric fields in APD and explain its working. (8) 

12. Explain the various fiber alignment and joint losses with diagram.(8) 

Write notes on fiber splices and connectors. (8) 

13. Analyze the front end optical amplifiers and explain.(8) 

Construct power launching and coupling in optical fiber amplifiers (8) 

14. Explain in detail about source to Fiber power launching. (8) 

Illustrate the three factors that decides the response time of 

photodiodes. Explain them in detail with neat sketches.(8) 


