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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                                             

  Marks Unit CO Cognitive Level 

1.i) Classify the light source materials. 2 3 C403.4 Remember 

1.ii) List out the analog receiver components. 2 4 C403.5 Understand 

1.iii) Draw the schematic diagram of a typical optical 
receiver. 

2 4 C403.5 Remember 

1.iv) Express about link power budget. 2 5 C403.6 Understand  

1.v) Sketch the block diagram of Analog system link. 2 5 C403.6 Understand 

2.(a) Explain LED Structure with neat sketch. 5 3 C403.4 Remember & 
Understanding 

2.(b) Write short notes on external quantum 
efficiency. 

5 3 C403.4 Evaluation 

3.(a) What is LASER diode? Compare its performance 
with that of LED. 

5 3 C403.4 Analyze 

3.(b) Draw the structure of LASER diode and explain 
its operation. 

5 3 C403.4 Remember & 
Understanding  

4.(a) Describe in detail the operation of Avalanche 
Photo Diode with its structure. 

5 4 C403.5 Understand & 
Apply 

4.(b) Discuss any one type of Preamplifier in detail. 5 4 C403.5 Apply  

5 Explain about rise time budget analysis 10 5 C403.6 Apply & Analyze 
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1.i) Classify the light source materials. 2 3 C403.4 Remember 

1.ii) List out the analog receiver components. 2 4 C403.5 Understand 

1.iii) Draw the schematic diagram of a typical optical 
receiver. 

2 4 C403.5 Remember 

1.iv) Express about link power budget. 2 5 C403.6 Understand  

1.v) Sketch the block diagram of Analog system link. 2 5 C403.6 Understand 

2.(a) Explain LED Structure with neat sketch. 5 3 C403.4 Remember & 
Understanding 

2.(b) Write short notes on external quantum 
efficiency. 

5 3 C403.4 Evaluation 

3.(a) What is LASER diode? Compare its performance 
with that of LED. 

5 3 C403.4 Analyze 

3.(b) Draw the structure of LASER diode and explain 
its operation. 

5 3 C403.4 Remember & 
Understanding  

4.(a) Describe in detail the operation of Avalanche 
Photo Diode with its structure. 

5 4 C403.5 Understand & 
Apply 

4.(b) Discuss any one type of Preamplifier in detail. 5 4 C403.5 Apply  

5 Explain about rise time budget analysis 10 5 C403.6 Apply & Analyze 
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1.i) Brief outline the Direct and Indirect band gaps. 2 3 C403.4 Understand  

1.ii) List out the conditions to achieve a high SNR of APD. 2 4 C403.5 Remember 

1.iii) Define bit error rate (BER) at receiver. 2 4 C403.5 Remember 

1.iv) Express about carrier to noise ratio of the analog link. 2 5 C403.6 Understand 

1.v) Describe specifications of optical fiber link. 2 5 C403.6 Remember 

2 (a) With neat diagram explain an edge emitting LED. 5 3 C403.4 Understand & 
Remember 

2 (b) Discuss the dependence of equilibrium NA on power 
coupling from a source into a fiber. 

5 3 C403.4 Understand & 
Apply 

3. a) Write LENSING schemes for coupling improvements. 5 3 C403.4 Remember & 
Understand 

3. b) What is meant by fiber splicing and explain different 
splicing techniques? 

5 3 C403.4 Understand & 
Evaluation 

4 Draw the structures of PIN and APD photo detectors 
and explain their operation. 

10 4 C403.5 Understand & 
Apply 

5 (a)  Derive a relation for link power budget in optical 
communication. 

5 5 C403.6 Apply & 
Analyze 

5 (b) Design an optical fiber link for transmitting 15 Mb/S 
of data for a distance of 4 km with BER of 10-9. 

5 5 C403.6 Apply & 
Analyze 
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1.i) Brief outline the Direct and Indirect band gaps. 2 3 C403.4 Understand  

1.ii) List out the conditions to achieve a high SNR of APD. 2 4 C403.5 Remember 

1.iii) Define bit error rate (BER) at receiver. 2 4 C403.5 Remember 

1.iv) Express about carrier to noise ratio of the analog link. 2 5 C403.6 Understand 

1.v) Describe specifications of optical fiber link. 2 5 C403.6 Remember 

2 (a) With neat diagram explain an edge emitting LED. 5 3 C403.4 Understand & 
Remember 

2 (b) Discuss the dependence of equilibrium NA on power 
coupling from a source into a fiber. 

5 3 C403.4 Understand & 
Apply 

3. a) Write LENSING schemes for coupling improvements. 5 3 C403.4 Remember & 
Understand 

3. b) What is meant by fiber splicing and explain different 
splicing techniques? 

5 3 C403.4 Understand & 
Evaluation 

4 Draw the structures of PIN and APD photo detectors 
and explain their operation. 

10 4 C403.5 Understand & 
Apply 

5 (a)  Derive a relation for link power budget in optical 
communication. 

5 5 C403.6 Apply & 
Analyze 

5 (b) Design an optical fiber link for transmitting 15 Mb/S 
of data for a distance of 4 km with BER of 10-9. 

5 5 C403.6 Apply & 
Analyze 
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1.i) Define power bandwidth product of the LED. 2 3 C403.4 Remember 

1.ii) Briefly outline the quantum limit. 2 4 C403.5 Understand 

1.iii) Classify the preamplifiers at optical fiber receiver. 2 4 C403.5 Remember 

1.iv) Describe about rise time budget. 2 5 C403.6 Understand 

1.v) Differences between NRZ and RZ formats of line codes. 2 5 C403.6 Understand 

2 Draw and explain the structure of Fabry-Perot resonator 
cavity for a laser diode. Derive laser diode rate 
equations. 

5+5 3 C403.4 Remember, 
Understand 
and Analyze 

3 With a neat schematic structure of edge emitting double 
heterojunction LED and explain its working in detail. 

10 3 C403.4 Remember & 
Understand 

4 (a) Compare different photo detectors. 5 4 C403.5 Understand & 
Evaluate 

4 (b) Derive the expressions for photo detector noise and 
detector response time. 

5 4 C403.5 Analyze 

5 (a) What is the importance of power budget analysis and 
rise time budget analysis in the design of a fiber link? 

7 5 C403.6 Analyze & 
Evaluation 

5 (b) Calculate the maximum bit rate that may be achieved on 
the fiber link length of 50 km without repeaters and 
using NRZ format. Transmitter rise time is 4 ns. 
Intermodal rise time is 5ns. Receiver rise time is 2 ns. 

3 5 C403.6 Apply & 
Analyze 
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1.i) Define power bandwidth product of the LED. 2 3 C403.4 Remember 

1.ii) Briefly outline the quantum limit. 2 4 C403.5 Understand 

1.iii) Classify the preamplifiers at optical fiber receiver. 2 4 C403.5 Remember 

1.iv) Describe about rise time budget. 2 5 C403.6 Understand 

1.v) Differences between NRZ and RZ formats of line codes. 2 5 C403.6 Understand 

2 Draw and explain the structure of Fabry-Perot resonator 
cavity for a laser diode. Derive laser diode rate 
equations. 

5+5 3 C403.4 Remember, 
Understand 
and Analyze 

3 With a neat schematic structure of edge emitting double 
heterojunction LED and explain its working in detail. 

10 3 C403.4 Remember & 
Understand 

4 (a) Compare different photo detectors. 5 4 C403.5 Understan & 
Evaluate 

4 (b) Derive the expressions for photo detector noise and 
detector response time. 

5 4 C403.5 Analyze 

5 (a) What is the importance of power budget analysis and 
rise time budget analysis in the design of a fiber link? 

7 5 C403.6 Analyze & 
Evaluation 

5 (b) Calculate the maximum bit rate that may be achieved on 
the fiber link length of 50 km without repeaters and 
using NRZ format. Transmitter rise time is 4 ns. 
Intermodal rise time is 5ns. Receiver rise time is 2 ns. 

3 5 C403.6 Apply & 
Analyze 
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1.i) Express about Internal quantum efficiency of LED. 2 3 C403.4 Remember 

1.ii) What is the physical principle of photo detector 2 4 C403.5 Remember 

1.iii) Define photo current of pin photo diode 2 4 C403.5 Understand 

1.iv) List out the factors that the Response time depends on. 2 5 C403.6 Understand 

1.v) Differences between NRZ and RZ formats of line codes. 2 5 C403.6 Remember 

2 (a) What are the requirements of an optical source to be 
used in optical communication systems. 

5 3 C403.4 Understand 
& Analyze 

2 (b) Discuss about Fiber Splicing. 5 3 C403.4 Apply 

3 (a) Derive laser diode rate equations. 5 3 C403.4 Understand 
&Analyze 

3 (b) Explain the fiber to fiber joints. 5 3 C403.4 Understand 

4 Write in detail about avalanche photodiodes and explain 
briefly about photo detector noise and SNR. 

10 4 C403.5 Understand 
& Analyze 

5 (a) What are different elements of an analog link? Explain. 7 5 C403.6 Understand 
&Evaluation 

5 (b) Calculate the maximum bit rate that may be achieved on 
the fiber link length of 50 km without repeaters and 
using NRZ format. Transmitter rise time is 4 ns. 
Intermodal rise time is 5ns. Receiver rise time is 2 ns. 

3 5 C403.6 Apply & 
Analyze 
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1.i) Express about Internal quantum efficiency of LED. 2 3 C403.4 Remember 

1.ii) What is the physical principle of photo detector 2 4 C403.5 Remember 

1.iii) Define photo current of pin photo diode 2 4 C403.5 Understand 

1.iv) List out the factors that the Response time depends on. 2 5 C403.6 Understand 

1.v) Differences between NRZ and RZ formats of line codes. 2 5 C403.6 Remember 

2 (a) What are the requirements of an optical source to be 
used in optical communication systems. 

5 3 C403.4 Understand 
& Analyze 

2 (b) Discuss about Fiber Splicing. 5 3 C403.4 Apply 

3 (a) Derive laser diode rate equations. 5 3 C403.4 Understand 
&Analyze 

3 (b) Explain the fiber to fiber joints. 5 3 C403.4 Understand 

4 Write in detail about avalanche photodiodes and explain 
briefly about photo detector noise and SNR. 

10 4 C403.5 Understand 
& Analyze 

5 (a) What are different elements of an analog link? Explain. 7 5 C403.6 Understand 
&Evaluation 

5 (b) Calculate the maximum bit rate that may be achieved on 
the fiber link length of 50 km without repeaters and 
using NRZ format. Transmitter rise time is 4 ns. 
Intermodal rise time is 5ns. Receiver rise time is 2 ns. 

3 5 C403.6 Apply & 
Analyze 
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