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                    Max.Marks:75
             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:25
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	BCLL
	CO(s)
	Marks

	1
	Explain the about the Lithography process
	L2
	CO1
	[2M]

	2
	Draw the structure of NMOS inverter design with neat diagram 
	L1
	CO2
	[2M]

	3
	Discuss about the effects of scaling down the dimensions of MOS circuits and systems.
	L2
	CO3
	[2M]

	4
	Define delay time and write the expression for it.
	L1
	CO4
	[2M]

	5
	Draw the circuit diagram of adder using transmission gate.
	L1
	CO5
	[2M]

	6
	What is fan-in and fan-out
	
	CO6
	[3M]

	7
	What is latch-up in CMOS circuits? Why it happens?
	L1
	CO2
	[3M]

	8
	Draw the layout diagram of inverter
	L1
	CO3
	[3M]

	9
	Explain parallel multiplier with necessary expressions. 
	L2
	CO5
	[3M]

	10
	Compare CMOS and BiCMOS
	L2
	CO6
	[3M]









           Part – B


   
 Max.Marks:50

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

	11.
	a)
	During a threshold-adjust implant, the wafer was not tilted, leading to severe channeling. Explain whether the resulting threshold voltage is higher or lower than the target value.
	L2
	CO1
	[4M]

	
	b)
	A differential pair using an active current mirror as load suffers from a low small –signal voltage gain. If the bias current is equal to the target value, determine which fabrication error may have led to this effect: 

(i) heavy n-well implantation,        (ii) heavy threshold-adjust implantation,

(iii) long gate oxidation cycle.
	L4
	CO1
	[6M]

	
	
	
	
	
	

	12.
	a)
	Consider a CMOS inverter circuit with the following parameters: VDD = 3.3V, VTO,n = = 0.6V, VTO,P = –0.7V, kn = 200µA/V2, kp = 80µA/V2 Calculate the Noise margins of the circuit. Notice that the CMOS inverter being considered here has kR = 2.5 and VTO,n ≠ |VTO,P| hence it is not a symmetric inverter.
	L3
	CO2
	[5M]

	
	b)
	Explain the importance of Noise Margin, and justify the how it is useful in CMOS logic design process
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Draw the stick diagram and mask layout for CMOS two input NOR gate and stick diagram of two input NAND gates.
	L4
	CO3
	[4M]

	
	b)
	Draw the static CMOS logic circuits for the following expressions
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	L3
	CO3
	[6M]

	
	
	
	
	
	

	14.
	a)
	Describe three sources of wiring capacitances. Explain the effect of wiring capacitance on the performance of a VLSI circuit.
	L4
	CO4
	[5M]

	
	b)
	Calculate on resistance of an inverter from VDD to GND. If n- channel sheet resistance Rsn=104Ω per square and P-channel sheet resistance               Rsp = 3.5×104Ω per square.(Zpu=4:4 and Zpd=2:2).
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Draw the transistor circuit diagram of shift register capable of holding and shifting 4-bit word. Explain the circuit operation.
	L3
	CO5
	[5M]

	
	b)
	Explain the structure and Read, Write operation of 1-T DRAM cell.
	L4
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	What are the categories of Design for testability? Explain them briefly
	L2
	CO6
	[5M]

	
	b)
	Explain any two system level test techniques in detail .
	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Write short notes on: 

i. Deposition  

ii. Oxidation
	L2
	CO1
	[4M]

	
	b)
	Derive the expression of Pull up to Pull Down Ration for an nMOS Inverter Driven by Another Inverter
	L4
	CO2
	[3M]

	
	c)
	Illustrates the design rules for wires of nMOS and CMOS with neat diagram.
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Explain about charge sharing in detail.
	L4
	CO4
	[4M]

	
	b)
	What are the different types of data paths and explain them in detail.
	L4
	CO5
	[3M]

	
	c)
	What is the need for testing?
	L2
	CO6
	[3M]
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