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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Moore’s law and discuss its importance with in the domain of VLSI design.
	L1
	CO1
	[2M]

	2
	Mention the suitable expression for the threshold voltage of the NMOS transistor.
	L2
	CO2
	[2M]

	3
	Differentiate between stick diagram and layout.
	L2
	CO3
	[2M]

	4
	Define sheet resistance and give the expression for the same.
	L2
	CO4
	[2M]

	5
	Draw the circuit diagram of 1-bit DRAM cell.
	L2
	CO5
	[2M]

	6
	Discuss the advantages of BIST.
	L2
	CO6
	[2M]

	7
	List out various operating regions in CMOS inverter.
	L2
	CO2
	[2M]

	8
	Compare and contrast CPLD and FPGA.
	L2
	CO4
	[2M]

	9
	List out various components present in FPGA.
	L2
	CO6
	[2M]

	10
	Mention various steps involved in IC fabrication process.
	L2
	CO1
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	With neat sketches explain the formation of the inversion layer in N-channel enhancement MOSFET.
	L3
	CO1
	[5M]

	
	b)
	Illustrate the different steps in twin-tub CMOS fabrication process with neat diagrams.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Derive the expression for transconductance (gm) of MOS transistor.
	L4
	CO2
	[5M]

	
	b)
	Explain the latch-up phenomenon in CMOS circuits and the methods by which that can be eliminated.
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Design NMOS layout for the function Y = (AB+CD)’.  
	L4
	CO3
	[5M]

	
	b)
	Explain about scaling models and scaling factors.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Describe three sources of writing capacitances. Explain the effect of writing capacitance on the performance of a VLSI circuit.
	L3
	CO4
	[5M]

	
	b)
	A layer of MOS circuit has a resistivity of 1 Ωcm, a section of this material is 5 µm thick, 5 µm wide and has a length of 50 µm, calculate the resistance from one of the section to the other using the concept of sheet resistance.
	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain the working principle of static RAM with neat diagram.
	L3
	CO5
	[5M]

	
	b)
	With neat diagram, explain the operation of basic 4-bit adder.
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Discuss the need for testing and explain the categories for testing.
	L3
	CO6
	[5M]

	
	b)
	Explain boundary scan test with necessary diagrams,
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Mention various steps in VLSI design flow using flow diagram.
	L2
	CO1
	[4M]

	
	b)
	With neat diagram, explain transfer characteristics of CMOS inverter.
	L2
	CO2
	[3M]

	
	c)
	Illustrate any three lambda-based design rules with neat sketches.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Demonstrate inverter delay is calculation for multiple stages.
	L3
	CO4
	[4M]

	
	b)
	Draw the circuit diagram of 4-bit barrel shifter.
	L2
	CO5
	[3M]

	
	c)
	Summarize the advantages and limitations of BIST.
	L2
	CO6
	[3M]
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