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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Write the expression for drain current of n-channel MOSFET operated in triode region.
	[3M]

	2.
	Draw a stick diagram of nMOS inverter. 







	[3M]

	3.
	Develop a circuit delay ‘τ’ model to compute delay and transition time of the logic gate.
	[3M]

	4.
	How to compute delay through the RC network using Elmore delay model?

	[3M]

	5.
	Draw the schematic diagram of a dynamic latch circuit.




	[3M]

	6.
	Draw the schematic of one transistor dynamic RAM.





	[2M]

	7.
	What are the steps involved in n-well CMOS fabrication process?



	[2M]

	8.
	What is the need for inserting buffers in RC transmission lines? 



	[2M]

	9.
	Draw the schematic diagram of a master-slave flip-flop built from latches.


	[2M]

	10.
	What is state transition table and state transition graph?





	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Determine the pull-up to pull-down ration (Zpu/Zpd) for an nMOS inverter driven by another nMOS inverter.
	[5M]

	
	b)
	A silicon n-MOSFET has W = 10 um and L = 1um. The oxide thickness is 20nm and the threshold voltage is 1V. The device is biased with a gate-to-source voltage of 3V and a drain-to-source voltage of 5V. Assume that the mobility is 300 cm2 / Vs. Calculate the value of transconductance.
	[5M]

	
	
	
	

	12.
	a)
	Reverse engineer the layout shown in the figure below. 
Draw (i) a stick diagram corresponding to the layout; (ii) a transistor schematic.
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	[5M]

	
	b)
	Design the layout for an ndiff wire connected to a pdiff wire.
	[5M]

	
	
	
	

	13.
	a)
	Design the static complementary pull-up and pull-down networks and the complete CMOS logic for each of the complex gates given below:
               i) AOI-22
                                ii) OAI-321
	[5M]

	
	b)
	Describe the various strategies for building low power gates.
	[5M]

	
	
	
	

	14.
	a)
	Explain how to design logic networks using realistic interconnect models.
	[5M]

	
	b)
	Describe how timing analysis can be performed using delay calculator to determine the delay of each gate’s output.
	[5M]

	
	
	
	

	15.
	a)
	Explain ‘two-phase clocking system’ for latches with the help of its architecture.
	[5M]

	
	b)
	Draw a stick diagram for a two-input multiplexed latch. Place the two transmission gates side-by-side.
	[5M]

	
	
	
	

	16.
	a)
	Draw the pad circuits used for input and output signals. Also explain the need for electrostatic discharge (ESD) protection.
	[5M]

	
	b)
	Distinguish between channel routing and switchbox routing.
	[5M]

	
	
	
	

	17.
	a)
	Discuss in detail with a neat layout, the design rules for a CMOS inverter.
	[4M]

	
	b)
	Write short notes on dynamic CMOS circuits.
	[3M]

	
	c)
	Design a 01 string recognizer using FSM.
	[3M]
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