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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Name two key benefits of LPVLSI design.
	L1
	CO1
	[2M]

	2
	Write the major benefits of scaling
	L1
	CO2
	[2M]

	3
	Name one advantage of the SBC process in VLSI design.
	L2
	CO3
	[2M]

	4
	What is the role of driver configurations in enhancing BiCMOS circuit performance?
	L2
	CO4
	[2M]

	5
	Explain dynamic power dissipation in CMOS inverter.
	L4
	CO5
	[2M]

	6
	What is the key difference between a flip-flop and a latch?
	L1
	CO6
	[2M]

	7
	Compare CMOS and BJT technologies.
	L4
	CO1
	[2M]

	8
	Which type of device is commonly used as a shunting element in BiCMOS circuits?
	L1
	CO3
	[2M]

	9
	What is the setup time in the context of latches and flip-flops?
	L1
	CO5
	[2M]

	10
	Explain low cost low performance 5 volt digital.
	L2
	CO2
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Explain the limitations of reducing power supply voltage (VDD​) in low-voltage, low-power VLSI design. Illustrate the impact on power dissipation and circuit speed with a diagram.
	L1
	CO1
	[5M]

	
	b)
	Draw the BiCMOS inverter circuit diagram and explain its operation, highlighting the role of the pMOS, nMOS, and bipolar transistors in the circuit.
	L1
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain the design consideration for gate during integration of CMOS. 
	L2
	CO2
	[5M]

	
	b)
	Draw the structure of Twin-well BiCMOS process and explain the same
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Explain LOCOS (Local Oxidation of Silicon) isolation in VLSI technology with a neat diagram. Compared with other isolation techniques.
	L2
	CO3
	[5M]

	
	b)
	Explain the Deep Trench Isolation techniques in BiCMOS transistors.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Describe about the CMOS inverter.

	L3
	CO4
	[5M]

	
	b)
	Draw the Conventional BICMOS Logic Gate and explain the operation
	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Analyze how Merged BiCMOS logic gate attains optimized performance over the CMOS technology
	L4
	CO5
	[5M]

	
	b)
	Evaluate the Full-Swing Complementary MOS/Bipolar Logic circuit (without feedback).
	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain about the pipelining theme and high performance and low power theme

for latches and flip flops.
	L2
	CO6
	[5M]

	
	b)
	Explain the functionality theme in digital circuits, focusing on the key factors that influence the performance. 
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Illustrate the limitations of low-voltage, low-power design in terms of scaling. 
	L3
	CO1
	[4M]

	
	b)
	Illustrate the operation of triple diffused (3D) BiCMOS process
	L3
	CO2
	[3M]

	
	c)
	Discuss the process of Deep Trench Isolation module in detail
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Discuss the process of collector diffusion isolation in Bipolar transistors. How does it enhance the performance and reduce the leakage currents in SBC processes?
	L4
	CO4
	[4M]

	
	b)
	What is the role of shunting devices in full-swing BiCMOS logic circuits? How do they improve the switching speed and reduce power dissipation?
	L2
	CO5
	[3M]

	
	c)
	Construct a negative edge triggered flipflop using two latches and explain the need of latches and flipflops in digital circuits
	L3
	CO6
	[3M]
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