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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain all the steps involved in electron lithography process with neat sketches.
	L4
	CO1
	[8M]

	
	b)
	What is Ion-implantation? Why ion-implantation is preferred over diffusion for impurity doping? Explain briefly ion-implantation technique.
	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Show that the pull-up to pull down ratio of NMOS inverter driven by another NMOS inverter is 4:1.
	L4
	CO2
	[8M]

	
	b)
	Consider a CMOS inverter circuit with the following parameters: VDD = 3.3V, Vtn = 0.6V, Vtp = - 0.7V, kn = 200µA/V2 , kp = 80µA/V2. Calculate noise margin.
	L5
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Demonstrate the stick diagram with an example.
	L6
	CO3
	[8M]

	
	b)
	Why scaling is required? Write the scaling factors for different types of device parameters.
	
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the issues involved in driving large capacitor loads in VLSI circuit regions.
	L5
	CO4
	[8M]

	
	b)
	What is meant by sheet resistance Rs? Explain the concept of Rs applied to MOS transistors.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the detailed operation of a 3-T dynamic RAM with neat sketches.
	L4
	CO5
	[8M]

	
	b)
	Explain the operation of booth multiplication with suitable example.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain in detail on Single Stuck and Multiple Stuck at Fault Models.
	L2
	CO6
	[8M]

	
	b)
	Differentiate chip level test techniques and system level test techniques in detail.                                   
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Write a short notes on Integrated resistors and capacitors.
	L2
	CO1
	[5M]

	
	b)
	What is latch up? Mention the causes of the latch-up and its prevention techniques.
	L4
	CO2
	[5M]

	
	c)
	Explain CMOS transmission gate. Draw the transmission gate realization of a multiplexer and XOR gate.
	L5
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Explain the terms figure of merit of MOSFET and output conductance using necessary equations.
	L4
	CO4
	[5M]

	
	b)
	Explain the operation of a basic 4-bit adder.
	L2
	CO5
	[5M]

	
	c)
	Define controllability and observability. List out possible electrical and logical faults observed in the circuit.

	L2
	CO6
	[5M]
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