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SEMESTER END REGULAR EXAMINATIONS (AR23), NOV. – 2025
	U.G.
	EEE
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	V

	Course Code
	 23O0211
	Course Title

	
	
	Fundamentals of VLSI Design

	Duration 
	3 Hours
	Maximum Marks
	[bookmark: _gjdgxs]70 (Seventy)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Define Threshold voltage of MOS transistor.
	Remember
	1

	b
	List the different MOS layers used in IC fabrication.
	Remember
	1

	c
	List any two rules of stick diagrams.
	Understand
	3

	d
	Define sheet resistance and its significance.
	Remember
	3

	e
	What is the importance of scaling in MOS circuits?
	Understand
	4

	f
	List the use of IO block in FPGA.
	Remember
	4

	g
	Define Design for Testability (DFT).
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	[bookmark: _Hlk154686023]2
	(a)
	Explain the fabrication steps of CMOS transistor using N-well process with neat diagrams.
	Understand
	1
	8M

	
	(b)
	Derive Ids – Vds relationship of a MOS transistor.
	Understand
	2
	6M

	OR

	3
	(a)
	Explain operation of NMOS inverter and its voltage transfer characteristics.
	Understand
	1
	8M

	
	(b)
	Explain the latch-up problem and its prevention methods.
	Understand
	2
	6M

	4
	(a)
	Draw the stick and layout diagrams for CMOS NAND gate using lambda-based design rules.
	Understand
	3
	8M

	
	(b)
	Illustrate the working principle of pass transistor logic and describe its advantages with an example
	Understand
	2
	6M

	OR

	5
	(a)
	Explain the layout design rules and draw layout for 4-input NOR gate.
	Understand
	3
	8M

	
	(b)
	Realize Boolean expression  using CMOS logic and draw its stick diagram.
	Apply
	2
	6M

	6
	(a)
	Explain the concept of scaling in MOS circuits and discuss limitations.
	Understand
	4
	8M

	
	(b)
	A polysilicon layer has a resistivity of 2 × 10⁻⁴ Ω cm and a thickness of 0.5 µm. Calculate its sheet resistance and comment on its impact on interconnect delay.
	Apply
	5
	6M

	OR

	7
	(a)
	Calculate delay in CMOS inverter both at rise time and fall time.
	Understand
	4
	8M

	
	(b)
	Discuss propagation delay in cascaded pass transistor.
	Understand
	5
	6M

	
8
	(a)
	Explain various types of programmable ASICs and their applications.
	Understand
	6
	8M

	
	(b)
	Describe the FPGA design flow and technologies.
	Understand
	5
	6M

	OR

	9
	(a)
	Explain Built-In Self-Test (BIST) and scan design methods.
	Understand
	6
	8M

	
	(b)
	Explain ASIC design flow.
	Understand
	5
	6M
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