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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 14 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 the basic Electrical Properties of MOS and BiCMOS Circuits.
	L2
	CO1
	[7M]

	
	b)
	Derive the expression for estimation of Pull-Up to Pull-Down ratio of an         n-MOS inverter driven by another n-MOS inverter.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain λ-based Design Rules in VLSI circuit Design.
	L2
	CO2
	[7M]

	
	b)
	Compute the parasitic resistance and capacitance of the source drain region of transistors of the types and sizes given below, assuming that these source drain-regions have the required 3λ. overhang past the gate:

i. p-type; W/L = 3/2;

ii. n-type, W/L = 4/2;
  iii.
p-type; W/L = 6/2;

iv. n-type; W/L = 12/2.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Analyse the delay through resistive interconnect with equations in case of RC Tree with diagram.
	L4
	CO3
	[7M]


	
	b)
	Compute the optimal number of buffers and buffer sizes for these RC (non-inductive) wires when driven by a minimum-size inverter:

i. metal 1 3000. x 3 λ
ii. metal 1 5000. x 3 λ
iii. metal 2 3000. x 4 λ
iv. metal 2 4000. x 4 λ

	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Illustrates the techniques used to design single-row layouts considering full-adder.
	L4
	CO4
	[7M]

	
	b)
	Explain the techniques used for combinational logic testing.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Outline the sequential machine design with an n-bit counter.
	L4
	CO5
	[7M]

	
	b)
	Explain the constraints on the clock for flip-flop-based systems with relevant expressions.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the architecture of high-density memory system with diagram.
	L2
	CO6
	[7M]

	
	b)
	Explain high density packaging technologies and electrical problems they induce in Chips.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	
	Explain the following in detail
	
	
	

	
	a)
	CMOS inverter.
	L2
	CO1
	[5M]

	
	b)
	Layout of n-type and p-type transistors.
	L2
	CO2
	[5M]

	
	c)
	Parasitic capacitance and inductance.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	
	Explain the following in detail
	
	
	

	
	a)
	Cross-talk minimization.
	L2
	CO4
	[5M]

	
	b)
	Setup and hold times.
	L2
	CO5
	[5M]

	
	c)
	Pad design.
	L2
	CO6
	[4M]
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