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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 p-channel MOSFET operated in saturation region.
	[3M]

	2.
	Why is metal2-metal2 spacing larger than metal1-metal1 spacing?
	[3M]

	3.
	Draw the structure of a generic DCVSL gate.
	[3M]

	4.
	What is "Critical path" and "Glitch" with respect to combinational logic circuits?
	[3M]

	5.
	Define "Set up time" and "Hold time" in case of sequential circuits.
	[3M]

	6.
	Draw the schematic of three transistor dynamic RAM.
	[2M]

	7.
	What is the relationship between gate capacitance, Cg and oxide capacitance per unit area, Cox.
	[2M]

	8.
	What is domino logic? Draw a schematic of two input NAND gate using domino logic.
	[2M]

	9.
	Why don’t an output pad require electrostatic discharge protection circuitry?
	[2M]

	10.
	Draw the block diagram of a phase-locked loop for clock generation.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Determine the pull-up to pull-down ratio of an nMOS inverter driven through one or more pass transistors.

	[5M]

	
	b)
	Consider an ideal n-channel MOSFET with channel length 1.25μm. The mobility of electrons is 650 cm2/Vs and the threshold voltage is 0.65V. Design the channel width of the MOSFET such that the saturation drain current is 4mA for an applied gate-to-source voltage of 5V. Take oxide capacitance to be 69nF/cm2.
	[5M]

	
	
	
	

	12.
	a)
	Design a layout for the circuit fragment shown below in two stages:


i) a stick diagram


ii) the complete layout
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	[5M]

	
	b)
	Compute the resistance and capacitance of polysilicon wire shown below.
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	[5M]

	
	
	
	

	13.
	a)
	Design the static complementary pull-up and pull-down networks and the complete CMOS logic for the logic expression Y = [(A+B).(C+D)]’.


	[5M]

	
	b)
	For a pseudo nMOS inverter, determine the relationship between the W/L ratios of the pull-up and the pull-downs which provide reasonable output of the inverter.
	[5M]

	
	
	
	

	14.
	a)
	Explain how to optimize the power consumption in the combinational logic networks.

	[5M]

	
	b)
	Describe how timing analysis can be performed using path analyzer to determine the worst-case critical timing path.
	[5M]

	
	
	
	

	15.
	a)
	Explain ‘one-phase clocking system’ for flip-flops with the help of signal types (clock signal and data signal) in a flip-flop system.

	[5M]

	
	b)
	Draw a transistor schematic for a master-slave flip flop built from clocked inverters.
	[5M]

	
	
	
	

	16.
	a)
	Draw the circuit of a three-state pad which is used for both input and output. Explain how this pad circuit helps to solve pin count crunch.

	[5M]

	
	b)
	Explain the three phases of floor planning: block placement, global routing, and detailed routing.
	[5M]

	
	
	
	

	17.
	a)
	What is latch up in CMOS circuits?  List out the strategies to overcome this problem. 

	[3M]

	
	b)
	Explain how a fault model (stuck-at-0/1 model) is used for testing a logic gate. 
     
	[3M]

	
	c)
	Draw the schematic of two-bit shift register using transmission gates and inverters.
	[4M]
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