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	UNITI- INTRODUCTION TO TESTING

	Testing Philosophy, Role of Testing, Digital and Analog VLSI Testing, VLSI Technology Trends Affecting Testing. VLSI testing process, types of testing, Automatic test Equipment, Delay Test.

	PART–A

	Q. No
	Questions
	CO
	BTL
	Competence

	1.
	Define VLSI testing. 
	CO1
	BTL1
	Remembering

	2.
	State the objectives of VLSI testing. 
	CO1
	BTL1
	Remembering

	3.
	What is meant by testing? 
	CO1
	BTL1
	Remembering

	4.
	List the major roles of testing in VLSI design. 
	CO1
	BTL2
	Understanding

	5.
	Differentiate between digital testing and analog testing. 
	CO1
	BTL1
	Understanding

	6.
	Define a stuck-at fault. 
	CO1
	BTL2
	Understanding

	7.
	What is a bridging fault? 
	CO1
	BTL2
	Understanding

	8.
	Define an open circuit fault. 
	CO1
	BTL1
	Remembering

	9.
	What is a delay fault? 
	CO1
	BTL2
	Understanding

	10.
	Mention any four fault models used in digital VLSI testing.
	CO1
	BTL1
	Remembering

	11.
	List any four parameters tested in analog VLSI circuits. 
	CO1
	BTL2
	Understanding

	12.
	Write the major challenges in analog VLSI testing? 
	CO1
	BTL1
	Remembering

	13.
	What are the recent VLSI technology trends affecting testing? 
	CO1
	BTL2
	Understanding

	14.
	Define System-on-Chip (SoC)? How does it affect testing? 
	CO1
	BTL2
	Understanding

	15.
	What is the purpose of Automatic Test Pattern Generation (ATPG)? 
	CO1
	BTL2
	Understanding

	16.
	Draw the VLSI testing process flow. 
	CO1
	BTL1
	Remembering

	17.
	List the different types of VLSI testing. 
	CO1
	BTL2
	Understanding

	18.
	Differentiate between functional testing and structural testing. 
	CO1
	BTL1
	Remembering

	19.
	What is burn-in testing? 
	CO1
	BTL2
	Understanding



	20.
	Define Automatic Test Equipment (ATE).
	CO1
	BTL2
	Understanding

	21.
	Define Automatic Test Equipment (ATE). 
	CO1
	BTL2
	Understanding

	22.
	List the major components of an Automatic Test Equipment (ATE). 
	CO1
	BTL2
	Understanding

	23.
	Differentiate between transition delay fault and path delay fault. 
	CO1
	BTL1
	Remembering

	24.
	State the advantages of delay testing.
	CO1
	BTL2
	Understanding

	PART–B

	1.
	Explain the testing philosophy and discuss the role of testing in VLSI systems.
	(16)
	CO1
	BTL3
	Applying

	2.
	Describe digital VLSI testing in detail. Explain various fault models with suitable examples.
	(16)
	CO1
	BTL3
	Applying

	3.
	Explain analog VLSI testing. Discuss the parameters measured, testing techniques, and challenges involved.
	(16)
	CO1
	BTL3
	Applying

	4.
	Discuss the recent VLSI technology trends affecting testing and explain their impact on modern IC testing.
	(16)
	CO1
	BTL4
	Analyzing

	5.
	 Explain the complete VLSI testing process with a neat block       
 diagram. 
	(16)
	CO1
	BTL4
	Analyzing

	6.
	 Discuss the various types of VLSI testing. Compare functional,   
 structural, parametric, burn-in, production, acceptance, and 
 diagnostic testing. 
	(16)
	CO1
	BTL4
	Analyzing

	7.
	 Explain the architecture, working principle, components, 
 advantages, and limitations of Automatic Test Equipment 
 (ATE). 
	(16)
	CO1
	BTL4
	Analyzing

	8.
	 Explain delay testing in VLSI. Discuss transition delay fault and 
 path delay fault with suitable diagrams.
	(16)
	CO1
	BTL3
	Applying

	9.
	 Compare digital VLSI testing and analog VLSI testing in detail.
	   (16)
	CO1
	BTL4
	Analyzing

	10.
	 Explain the objectives, importance, and challenges of VLSI 
 testing. 
	(16)
	CO1
	BTL4
	Analyzing

	11.
	Describe the different fault models used in digital VLSI testing and explain how they are detected
	(16)
	CO1
	BTL4
	Analyzing

	12.
	Explain the need for testing in modern nanometer VLSI technologies. 
	   (16)
	CO1
	BTL4
	Analyzing



	13.
	Describe the wafer testing, final testing, and burn-in testing stages in the VLSI manufacturing process.
	(16)
	CO1
	BTL4
	Analyzing

	14.
	Explain the operation of Automatic Test Equipment (ATE)
with a neat block diagram and discuss its applications.
	(16)
	CO1
	BTL3
	Applying

	15.
	Discuss the delay testing methodology used in high-speed VLSI circuits and explain its advantages and limitations.
	(16)
	CO1
	BTL3
	Applying

	16.
	Explain the complete testing methodology for VLSI circuits from design verification to shipment.
	(16)
	CO1
	BTL3
	Applying

	17.
	Compare all major types of VLSI testing (functional, structural, parametric, production, burn-in, and diagnostic testing) with their objectives, advantages, and applications.
	(16)
	CO1
	BTL3
	Applying

	UNIT II– FAULT MODELLING AND SIMULATION

	Defects, errors, Faults, Functional versus Structural testing, Levels of Fault models, Single stuck-at-fault - Modelling circuits for Simulation, Algorithms for True Value and Fault simulation, Statistical methods for Fault simulation.

	PART–A

	Q. No
	Questions
	CO
	BTL
	Competence

	1.
	Define a defect in VLSI testing. 
	CO2
	BTL1
	Remembering

	2.
	What is an error? How does it differ from a fault? 
	CO2
	BTL1
	Remembering

	3.
	Define a fault in digital circuits. 
	CO2
	BTL2
	Understanding

	4.
	Differentiate between defect, error, and fault. 
	CO2
	BTL1
	Remembering

	5.
	What is fault modelling? 
	CO2
	BTL2
	Understanding

	6.
	State the need for fault modelling in VLSI testing. 
	CO2
	BTL2
	Understanding

	7.
	Differentiate between functional testing and structural testing. 
	CO2
	BTL2
	Understanding

	8.
	What are the different levels of fault models? 
	CO2
	BTL2
	Understanding

	9.
	List the commonly used fault models in VLSI testing. 
	CO2
	BTL1
	Remembering

	10.
	Define the Single Stuck-at Fault (SSF) model.
	CO2
	BTL2
	Understanding



	11.
	What is meant by Stuck-at-0 (SA0) fault?
	CO2
	BTL1
	Remembering

	12.
	What is meant by Stuck-at-1 (SA1) fault? 
	CO2
	BTL2
	Understanding

	13.
	State the assumptions of the single stuck-at fault model. 
	CO2
	BTL1
	Remembering

	14.
	What is fault collapsing? 
	CO2
	BTL2
	Understanding

	15.
	What is fault equivalence? 
	CO2
	BTL2
	Understanding

	16.
	What is fault dominance? 
	CO2
	BTL1
	Remembering

	17.
	What is meant by modelling circuits for simulation? 
	CO2
	BTL2
	Understanding

	18.
	Define fault simulation. 
	CO2
	BTL1
	Remembering

	19.
	What is true value simulation? 
	CO2
	BTL1
	Remembering

	20.
	List the objectives of fault simulation. 
	CO2
	BTL1
	Remembering

	21.
	Name any two algorithms used for fault simulation.
	CO2
	BTL2
	Understanding

	22.
	What is deductive fault simulation? 
	CO2
	BTL1
	Remembering

	23.
	What is statistical fault simulation? 
	CO2
	BTL1
	Remembering

	24.
	Mention the advantages of statistical methods in fault simulation.
	CO2
	BTL2
	Understanding

	PART–B

	1.
	Explain the concepts of defects, errors, and faults in VLSI testing with suitable examples.
	(16)
	CO2
	BTL4
	Analyzing

	
	
	
	
	
	

	2.
	Compare functional testing and structural testing. Discuss their advantages, limitations, and applications.
	(16)
	CO2
	BTL4
	Analyzing

	3.
	Explain the different levels of fault models used in VLSI testing with neat illustrations.
	(18)
	CO2
	BTL3
	Applying

	4.
	Discuss the Single Stuck-at Fault (SSF) model in detail. Explain SA0 and SA1 faults with suitable examples.
	(16)
	CO2
	BTL4
	Analyzing

	5.
	Explain the assumptions, advantages, and limitations of the single stuck-at fault model.
	(16)
	CO2
	BTL3
	Applying

	6.
	Describe the procedure for modelling digital circuits for fault simulation with suitable examples.
	(16)
	CO2
	BTL3
	Applying

	7.
	Explain the True Value Simulation algorithm with a flowchart and example.
	(16)
	CO2
	BTL3
	Applying

	8.
	Discuss the various algorithms used for fault simulation. Compare their features and performance.
	(16)
	CO2
	BTL4
	Analyzing

	9.
	Explain Serial Fault Simulation and Parallel Fault Simulation with suitable examples.
	(16)
	CO2
	BTL4
	Analyzing

	10.
	Describe Deductive Fault Simulation and Concurrent Fault Simulation. Compare their advantages and limitations.
	(16)
	CO2
	BTL4
	Analyzing

	11.
	Explain the Statistical Fault Simulation method. Discuss its working principle, advantages, and applications.
	(16)
	CO2
	BTL4
	Analyzing



	12.
	Compare True Value Simulation and Fault Simulation with suitable examples.
	(16)
	CO2
	BTL4
	Analyzing

	13.
	Explain fault equivalence, fault dominance, and fault collapsing with neat examples.
	(16)
	CO2
	BTL4
	Analyzing

	14.
	Discuss the complete fault simulation process in VLSI testing with suitable block diagrams.
	(16)
	CO2
	BTL4
	Analyzing

	15.
	Explain the importance of fault modelling in improving test quality and fault coverage.
	(16)
	CO2
	BTL3
	Applying

	16.
	Compare different fault simulation techniques based on speed, memory requirements, accuracy, and applications.
	(16)
	CO2
	BTL3
	Applying

	17.
	Explain the role of fault modelling and simulation in modern VLSI testing. Discuss recent trends and challenges.
	(16)
	CO2
	BTL4
	Analyzing

	
UNIT-III: ATPG FOR COMBINATIONAL AND SEQUENTIAL CIRCUITS

	Combinational Circuit: Algorithms and Representations, Redundancy Identification (RID), Significant Combinational ATPG Algorithms - D-Calculus and D-Algorithm, PODEM, FAN, Advanced Algorithms - Test Generation Systems, Test Compaction. Sequential Circuit: ATPG for Single-Clock Synchronous Circuits, Time-Frame Expansion Method, Simulation-Based Sequential Circuit ATPG - CONTEST Algorithm, Genetic Algorithms.

	

	Q. No
	
	CO
	BTL
	Competence

	1.
	Define Automatic Test Pattern Generation (ATPG). 
	CO3
	BTL1
	Remembering

	2.
	State the objectives of ATPG. 
	CO3
	BTL1
	Remembering

	3.
	Differentiate between combinational ATPG and sequential ATPG. 
	CO3
	BTL2
	Understanding

	4.
	What is redundancy in combinational circuits? 
	CO3
	BTL1
	Remembering

	5.
	Define Redundancy Identification (RID). 
	CO3
	BTL1
	Remembering

	6.
	What are the advantages of redundancy identification? 
	CO3
	BTL2
	Understanding

	7.
	What is D-Calculus? 
	CO3
	BTL2
	Understanding

	8.
	Define D-Algorithm. 
	CO3
	BTL2
	Understanding

	9.
	What are the five symbols used in D-Calculus? 
	CO3
	BTL1
	Remembering

	10.
	What is the D-frontier?
	CO3
	BTL1
	Remembering

	11.
	What is the J-frontier? 
	CO3
	BTL2
	Understanding

	12.
	State the limitations of the D-Algorithm. 
	CO3
	BTL1
	Remembering

	13.
	What is PODEM? 
	CO3
	BTL1
	Remembering

	14.
	Expand PODEM. 
	CO3
	BTL1
	Remembering

	15.
	Mention the advantages of PODEM over the D-Algorithm. 
	CO3
	BTL2
	Understanding

	16.
	What is the FAN algorithm? 
	CO3
	BTL2
	Understanding

	17.
	What is test compaction? 
	CO3
	BTL2
	Understanding

	18.
	What is meant by test generation systems? 
	CO3
	BTL2
	Understanding



	19.
	Define ATPG for sequential circuits.
	CO3
	BTL2
	Understanding

	20.
	What is the Time-Frame Expansion method?
	CO3
	BTL2
	Understanding

	21.
	What is a single-clock synchronous sequential circuit?
	CO3
	BTL1
	Remembering

	22.
	What is the CONTEST algorithm? 
	CO3
	BTL2
	Understanding

	23.
	How are Genetic Algorithms used in ATPG? 
	CO3
	BTL1
	Remembering

	24.
	List the applications of ATPG in VLSI testing.
	CO3
	BTL1
	Remembering

	PART-B

	1.
	Explain the fundamentals of Automatic Test Pattern Generation (ATPG). Discuss its objectives, requirements, and applications.
	(16)
	CO3
	BTL3
	Applying

	2.
	Explain the representation of combinational circuits used in ATPG. Discuss different algorithms employed for combinational circuit test generation.
	(16)
	CO3
	BTL4
	Analyzing

	3.
	Explain Redundancy Identification (RID) in combinational circuits. Discuss its importance, methods, advantages, and limitations.
	(16)
	CO3
	BTL4
	Analyzing

	4.
	Describe D-Calculus and explain the D-Algorithm for combinational ATPG with a neat flowchart and suitable example.
	(16)
	CO3
	BTL4
	Analyzing

	5.
	Explain the PODEM algorithm in detail. Compare its advantages and disadvantages with the D-Algorithm.
	(16)
	CO3
	BTL4
	Analyzing

	6.
	Discuss the FAN algorithm for combinational ATPG. Explain its working principle and advantages over PODEM.
	(16)
	CO3
	BTL3
	Applying

	7.
	Compare D-Algorithm, PODEM, and FAN algorithms with respect to search strategy, efficiency, memory requirements, and applications.
	(16)
	CO3
	BTL3
	Applying

	8.
	Explain advanced ATPG algorithms and discuss the role of test generation systems in VLSI testing.
	(16)

	CO3
	BTL3
	Applying

	9.
	Explain the concept of test compaction. Discuss static and dynamic test compaction techniques with suitable examples.
	(16)

	CO3
	BTL3
	Applying

	10.
	Explain ATPG for sequential circuits. Discuss the challenges involved in generating test patterns for sequential circuits.
	(16)

	CO3
	BTL3
	Applying

	11.
	Describe the Time-Frame Expansion method for ATPG in single-clock synchronous sequential circuits with a neat illustration.
	(16)
	CO3
	BTL3
	Applying

	12.
	Explain the CONTEST algorithm used in simulation-based sequential circuit ATPG. Discuss its advantages and limitations.
	(16)
	CO3
	BTL4
	Analyzing

	13.
	Discuss the application of Genetic Algorithms in sequential ATPG. Explain the steps involved and their advantages.
	(16)
	CO3
	BTL4
	Analyzing

	14.
	Explain ATPG techniques for single-clock synchronous sequential circuits. Compare combinational and sequential ATPG methods.
	(16)
	CO3
	BTL3
	Applying

	15.
	Discuss simulation-based sequential circuit ATPG techniques. Explain the working of the CONTEST algorithm and Genetic Algorithms.
	(16)
	CO3
	BTL3
	Applying

	16.
	Compare combinational and sequential ATPG in terms of methodology, complexity, fault coverage, memory requirements, and applications.
	(16)
	CO3
	BTL4
	Analyzing

	17.
	Explain the complete ATPG process for combinational and sequential circuits, highlighting the roles of D-Algorithm, PODEM, FAN, Time-Frame Expansion, CONTEST, and Genetic Algorithms.
	(16)
	CO3
	BTL4
	Analyzing



	UNIT IV- DESIGN FOR TESTABILITY

	Introduction, Testability Analysis, SCOAP Testability Analysis, Combinational Controllability and Observability Calculation, Sequential Controllability and Observability Calculation – Probability based Testability Analysis, Simulation Based Testability Analysis, RTL Testability Analysis, Design for Testability Basics.

	PART-A

	Q. No
	Questions
	CO
	BTL
	Competence

	1.
	Define Design for Testability (DFT). 
	CO4
	BTL2
	Understanding

	2.
	State the objectives of Design for Testability. 
	CO4
	BTL2
	Understanding

	3.
	What is testability analysis? 
	CO4
	BTL1
	Remembering

	4.
	Why is testability analysis important in VLSI testing? 
	CO4
	BTL2
	Understanding

	5.
	Define controllability. 
	CO4
	BTL1
	Remembering

	6.
	Define observability. 
	CO4
	BTL2
	Understanding

	7.
	Differentiate between controllability and observability. 
	CO4
	BTL1
	Remembering

	8.
	What is SCOAP? 
	CO4
	BTL1
	Remembering

	9.
	Expand SCOAP. 
	CO4
	BTL1
	Remembering

	10.
	List the parameters calculated in SCOAP testability analysis.
	CO4
	BTL1
	Remembering

	11.
	Define Combinational Controllability (CC). 
	CO4
	BTL1
	Remembering

	12.
	Define Combinational Observability (CO). 
	CO4
	BTL2
	Understanding

	13.
	What is Sequential Controllability (SC)? 
	CO4
	BTL2
	Understanding

	14.
	What is Sequential Observability (SO)? 
	CO4
	BTL2
	Understanding

	15.
	What is probability-based testability analysis? 
	CO4
	BTL2
	Understanding

	16.
	State the advantages of probability-based testability analysis. 
	CO4
	BTL2
	Understanding

	17.
	What is simulation-based testability analysis? 
	CO4
	BTL1
	Remembering

	18.
	Mention the applications of simulation-based testability analysis. 
	CO4
	BTL1
	Remembering

	19.
	Define RTL testability analysis. 
	CO4
	BTL2
	Understanding

	20.
	List the basic Design for Testability (DFT) techniques. 
	CO4
	BTL2
	Understanding

	21.
	What is scan design? 
	CO4
	BTL2
	Understanding

	22.
	What are the advantages of DFT in VLSI circuits? 
	CO4
	BTL2
	Understanding

	23.
	Mention any four applications of Design for Testability.
	CO4
	BTL2
	Understanding

	24.
	List the basic Design for Testability (DFT) techniques. 
	CO4
	BTL1
	Remembering

	



	PART-B

	1.
	Explain the concept of Design for Testability (DFT). Discuss its objectives, importance, advantages, and applications. 
	(16)
	CO4
	BTL4
	Analyzing

	2.
	Explain testability analysis in VLSI testing. Discuss its need, methods, and significance.
	(16)
	CO4
	BTL3
	Applying

	3.
	Explain the SCOAP (Sandia Controllability/Observability Analysis Program) testability analysis technique with suitable examples.
	(16)
	CO4
	BTL3
	Applying

	4.
	Describe the calculation of Combinational Controllability (CC) and Combinational Observability (CO) using the SCOAP method.
	(16)
	CO4
	BTL3
	Applying

	5.
	Explain Sequential Controllability (SC) and Sequential Observability (SO). Discuss their calculation methods with suitable examples.
	(16)
	CO4
	BTL4
	Analyzing

	6.
	Compare combinational and sequential controllability and observability analysis.
	(16)
	CO4
	BTL4
	Analyzing

	7.
	Explain probability-based testability analysis. Discuss its    
working principle, advantages, and limitations.
	(16)
	CO4
	BTL3
	Applying

	8.
	Explain simulation-based testability analysis. Discuss its methodology, advantages, and applications.
	(16)
	CO4
	BTL3
	Applying

	9.
	Describe RTL (Register Transfer Level) testability analysis. Explain its importance in early VLSI design verification.
	(16)
	CO4
	BTL4
	Analyzing

	10.
	Discuss the various Design for Testability (DFT) techniques used in modern VLSI circuits.
	(16)
	CO4
	BTL3
	Applying

	
	
	
	
	
	

	11.
	Explain the basic principles of Design for Testability. Discuss controllability, observability, and fault coverage.
	(16)
	CO4
	BTL4
	Analyzing

	12.
	Compare SCOAP, probability-based, simulation-based, and RTL testability analysis techniques.
	(16)
	CO4
	BTL3
	Applying

	13.
	Explain the complete Design for Testability (DFT) flow from RTL design to test implementation.
	(16)
	CO4
	BTL3
	Applying

	14.
	Discuss the role of controllability and observability in improving fault detection and test generation.
	(16)
	CO4
	BTL4
	Analyzing

	15.
	Explain Design for Testability techniques for improving circuit testability and reducing test cost.
	(16)
	CO4
	BTL4
	Analyzing

	16.
	Compare different testability analysis methods based on complexity, accuracy, computational cost, and practical applications.
	(16
	CO4
	BTL4
	Analyzing

	
	
	
	
	
	

	17.
	Explain the importance of Design for Testability in modern VLSI systems. Discuss various testability analysis techniques and their applications.
	(16)
	CO4
	BTL3
	Applying

	UNIT V- SCAN DESIGN

	Scan Cell Designs, Scan Architectures, Scan Design Rules, Scan Design Flow, Special Purpose Scan Designs, RTL Design for Testability.


	PART-A

	Q. No
	Questions
	CO
	BT
Level
	Competence

	1.
	Define Scan Design.
	CO5
	BTL 1
	Remembering



	2.
	State the objectives of Scan Design. 
	CO5
	BTL 1
	Remembering

	3.
	What is a scan cell?
	CO5
	BTL 1
	Remembering

	4.
	What are the functions of a scan cell?
	CO5
	BTL 2
	Understanding

	5.
	Differentiate between a normal flip-flop and a scan flip-flop. 
	CO5
	BTL 2
	Understanding

	6.
	What is a scan chain? 
	CO5
	BTL 2
	Understanding

	7.
	Define scan architecture. 
	CO5
	BTL 1
	Remembering

	8.
	List the different types of scan architectures. 
	CO5
	BTL 2
	Understanding

	9.
	What is multiplexed scan design? 
	CO5
	BTL 1
	Remembering

	10.
	What is Level-Sensitive Scan Design (LSSD)?
	CO5
	BTL 1
	Remembering

	11.
	State the advantages of scan-based testing. 
	CO5
	BTL 1
	Remembering

	12.
	What are Scan Design Rules? 
	CO5
	BTL 2
	Understanding

	13.
	List any four scan design rules. 
	CO5
	BTL 2
	Understanding

	14.
	What is scan insertion? 
	CO5
	BTL 2
	Understanding

	15.
	Draw the Scan Design Flow. 
	CO5
	BTL 2
	Understanding

	16.
	What is scan shifting? 
	CO5
	BTL 2
	Understanding

	17.
	What is scan capture mode? 
	CO5
	BTL 1
	Remembering

	18.
	Define special-purpose scan designs. 
	CO5
	BTL 1
	Remembering

	19.
	List the applications of special-purpose scan designs. 
	CO5
	BTL 2
	Understanding

	20.
	What is Boundary Scan?
	CO5
	BTL 1
	Remembering

	21.
	Define RTL Design for Testability (RTL DFT). 
	CO5
	BTL 1
	Remembering

	22.
	State the advantages of RTL Design for Testability. 
	CO6
	BTL 2
	Understanding

	23.
	Differentiate between RTL DFT and Gate-Level DFT. 
	CO5
	BTL 2
	Understanding

	24.
	Mention any four applications of Scan Design in VLSI testing.
	CO5
	BTL 1
	Remembering

	PART-B

	1.
	Explain the concept of Scan Design. Discuss its objectives, advantages, disadvantages, and applications.
	(16)
	CO6
	BTL3
	Applying

	2.
	Describe the structure and operation of a Scan Cell with a neat diagram.
	(16)
	CO6
	BTL4
	Analyzing

	3.
	Explain various Scan Architectures used in VLSI testing. Compare multiplexed scan design and LSSD.
	(16)
	CO5
	BTL3
	Applying

	4.
	Discuss the Scan Design Rules. Explain their importance in improving circuit testability
	(16)
	CO5
	BTL3
	Applying

	5.
	Explain the complete Scan Design Flow with a neat block diagram. 
	(16)
	CO5
	BTL4
	Analyzing

	6.
	Describe the scan insertion process. Explain scan shift, capture, and update operations with suitable illustrations. 
	(16)
	CO5
	BTL4
	Analyzing



	7.
	Explain multiplexed scan design in detail. Discuss its advantages, disadvantages, and applications. 
	(16)
	CO5
	BTL4
	Analyzing

	8.
	Explain Level-Sensitive Scan Design (LSSD). Compare it with multiplexed scan design.
	(16)
	CO5
	BTL3
	Applying

	9.
	Discuss special-purpose scan designs used in modern VLSI systems. Explain their features and applications. 
	(16)
	CO5
	BTL4
	Analyzing

	10.
	Explain Boundary Scan (IEEE 1149.1). Discuss its architecture, operation, and applications in board-level testing. 
	(16)
	CO5
	BTL4
	Analyzing

	11.
	Describe RTL Design for Testability (RTL DFT). Explain the techniques used to improve testability at the RTL level. 
	(16)
	CO5
	BTL3
	Applying

	12.
	Compare RTL Design for Testability and Gate-Level Design for Testability with suitable examples.
	(16)
	CO5
	BTL3
	Applying

	13.
	Explain the advantages of scan-based testing over conventional sequential testing. 
	(16)
	CO5
	BTL3
	Applying

	14.
	Discuss different scan architectures and explain how scan chains improve fault coverage and reduce ATPG complexity. 
	(16)
	CO6
	BTL3
	Applying

	15.
	Explain the complete scan testing methodology, including scan cell design, scan architecture, scan design rules, scan design flow, and RTL DFT. 
	(16)
	CO5
	BTL3
	Applying

	16.
	Compare different scan techniques based on architecture, implementation complexity, fault coverage, test time, and hardware overhead.
	(16)
	CO5
	BTL3
	Applying

	17.
	Discuss scan cells, scan architectures, scan design rules, scan flow, special-purpose scan designs, and RTL Design for Testability.
	(16)
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