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Objectives The course aims at imparting skills required for the design of an efficient testable circuit and 

optimal test vectors to detect all possible detectable faults in a digital system. Broad areas of 

fault analysis, test generation and design for testability for digital integrated circuits and 

systems are discussed in depth. 

Contents of the 

course 

(With 

approximate 

break up of 

hours) 

Design and Test, Test Concerns, HDLs in Digital System Test, ATE Architecture and 

Instrumentation - Using Verilog in Design, Using Verilog in Test, Basic Structures of Verilog, 

Combinational Circuits, Sequential Circuits, Testbench Techniques and PLI Basics - Fault 

Modeling, Structural Gate Level Faults, Issues Related to Gate Level Faults, Fault Collapsing and 

Fault Collapsing in Verilog - Fault Simulation, Fault Simulation Applications, Fault Simulation 

Technologies - Test Generation Basics, Controllability and Observability, Random Test 

Generation - Deterministic Test Generation Methods, Sequential Circuit Test Generation, Test 

Data Compaction - Making Circuits Testable, Testability Insertion, Full Scan DFT Technique, 

Scan Architectures and RT Level Scan Design - Boundary Scan Basics, Boundary Scan 

Architecture, Boundary Scan Test Instructions, Board Level Scan Chain Structure, RT Level 

Boundary Scan and Boundary Scan Description Language - Logic Built-in Self-test: BIST Basics, 

Test Pattern Generation, Output Response Analysis, BIST Architectures, RT Level BIST Design 

Test Data Compression, Compression Methods and Decompression Methods 

Memory Testing, Memory Structure, Memory Fault Model, Functional Test Procedures and MBIST 

Methods. 

Textbook 1. M. Abramovici, M. A. Breuer and A. D. Friedman, Digital Systems Testing and Testable 

Design, Wiley-IEEE Press, 1st Edition, 1994.  
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