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MEVD 301 (A) CAD for VLSI Circuits 

 

Unit I Vlsi Design Methodologies :  Introduction to VLSI Design methodologies - Review of Data structures 

and algorithms - Review of VLSI Design automation tools - Algorithmic Graph Theory and Computational 

Complexity - Tractable and Intractable problems - general purpose methods for combinatorial optimization.  

Unit II Design Rules : Layout Compaction - Design rules - problem formulation - algorithms for Iconstraint 

graph compaction - placement and partitioning - Circuit representation - Placement algorithms - partitioning  

Unit III Floor Planning : Floor planning concepts - shape functions and floorplan sizing - Types of local 

routing problems - Area routing - channel routing - global routing - algorithms for global routing.  

Unit IV Simulation : Simulation - Gate-level modeling and simulation - Switch-level modeling and 

simulation - Combinational Logic Synthesis - Binary Decision Diagrams - Two Level Logic Synthesis.  

Unit V Modelling And Synthesis : High level Synthesis - Hardware models - Internal representation - 

Allocation assignment and scheduling - Simple scheduling algorithm - Assignment problem - High level 

transformations.  

REFERENCES  
1. S.H. Gerez, "Algorithms for VLSI Design Automation", John Wiley & Sons,2002.  
2. N.A. Sherwani, "Algorithms for VLSI Physical Design Automation", Kluwer Academic Publishers, 2002. 
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MEVD 301 (B) Design for Testability 

 

UNIT -I: Introduction to Testing: Testing Philosophy, Role of Testing, Digital and Analog VLSI Testing, 

VLSI Technology Trends affecting Testing, Types of Testing, Fault Modeling: Defects, Errors and Faults, 

Functional Versus Structural Testing, Levels of Fault Models, Single Stuck-at Fault.  

UNIT -II: Logic and Fault Simulation: Simulation for Design Verification and Test Evaluation, Modeling 

Circuits for Simulation, Algorithms for True-value Simulation, Algorithms for Fault Simulation, ATPG.  

UNIT -III: Testability Measures: SCOAP Controllability and Observability, High Level Testability 

Measures, Digital DFT and Scan Design: Ad-Hoc DFT Methods, Scan Design, Partial-Scan Design, Variations 

of Scan.  

UNIT -IV: Built-In Self-Test: The Economic Case for BIST, Random Logic BIST: Definitions, BIST 

Process, Pattern Generation, Response Compaction, Built-In Logic Block Observers, Test-Per-Clock, Test-Per-

Scan BIST Systems, Circular Self Test Path System, Memory BIST, Delay Fault BIST.  

UNIT -V: Boundary Scan Standard: Motivation, System Configuration with Boundary Scan: TAP 

Controller and Port, Boundary Scan Test Instructions, Pin Constraints of the Standard, Boundary Scan 

Description Language: BDSL Description Components, Pin Descriptions.  

REFERENCE 

1. Essentials of Electronic Testing for Digital, Memory and Mixed Signal VLSI Circuits - M.L. Bushnell, V. 

D. Agrawal, Kluwer Academic Publishers.  

2. Digital Systems and Testable Design - M. Abramovici, M.A.Breuer and A.D Friedman, Jaico Publishing 

House. 

3. Digital Circuits Testing and Testability - P.K. Lala, Academic Press.  
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MEVD 302 (A) VLSI SIGNAL PROCESSING 

  

UNIT -I: Introduction to DSP: Typical DSP algorithms, DSP algorithms benefits, Representation of DSP 

algorithms Pipelining and Parallel Processing: Introduction, Pipelining of FIR Digital filters, Parallel 

Processing, Pipelining and Parallel Processing for Low Power Retiming: Introduction – Definitions and 

Properties – Solving System of Inequalities – Retiming Techniques  

UNIT –II: Folding and Unfolding: Folding: Introduction -Folding Transform - Register minimization 

Techniques – Register minimization in folded architectures – folding of multirate systems Unfolding: 

Introduction – An Algorithm for Unfolding – Properties of Unfolding – critical Path, Unfolding and Retiming 

– Applications of Unfolding  

UNIT -III: Systolic Architecture Design: Introduction – Systolic Array Design Methodology – FIR Systolic 

Arrays – Selection of Scheduling Vector – Matrix Multiplication and 2D Systolic Array Design – Systolic 

Design for Space Representations contain Delays  

UNIT -IV: Fast Convolution: Introduction – Cook-Toom Algorithm – Winogard algorithm – Iterated 

Convolution – Cyclic Convolution – Design of Fast Convolution algorithm by Inspection  

UNIT -V: Low Power Design: Scaling Vs Power Consumption –Power Analysis, Power Reduction 

techniques – Power Estimation Approaches Programmable DSP: Evaluation of Programmable Digital Signal 

Processors, DSP Processors for Mobile and Wireless Communications, Processors for Multimedia Signal 

Processing  

REFERENCE  

1. VLSI Digital Signal Processing- System Design and Implementation – Keshab K. Parhi, 1998, Wiley Inter 

Science.  

2. VLSI and Modern Signal Processing – Kung S. Y, H. J. While House, T. Kailath, 1985, Prentice Hall.  

3. Design of Analog – Digital VLSI Circuits for Telecommunications and Signal Processing – Jose E. France, 

Yannis Tsividis, 1994, Prentice Hall.  

4. VLSI Digital Signal Processing – Medisetti V. K, 1995, IEEE Press (NY), USA.  
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MEVD 302 (B) Low Power VLSI Design 

 

UNIT –I: Fundamentals: Need for Low Power Circuit Design, Sources of Power Dissipation – Switching 

Power Dissipation, Short Circuit Power Dissipation, Leakage Power Dissipation, Glitching Power Dissipation, 

Short Channel Effects –Drain Induced Barrier Lowering and Punch Through, Surface Scattering, Velocity 

Saturation, Impact Ionization, Hot Electron Effect.  

UNIT –II: Low-Power Design Approaches: Low-Power Design through Voltage Scaling – VTCMOS 

circuits, MTCMOS circuits, Architectural Level Approach –Pipelining and Parallel Processing Approaches. 

Switched Capacitance Minimization Approaches: System Level Measures, Circuit Level Measures, Mask level 

Measures.  

UNIT –III: Low-Voltage Low-Power Adders: Introduction, Standard Adder Cells, CMOS Adder’s 

Architectures – Ripple Carry Adders, Carry LookAhead Adders, Carry Select Adders, Carry Save Adders, 

Low-Voltage Low-Power Design Techniques –Trends of Technology and Power Supply Voltage, Low-

Voltage Low-Power Logic Styles.  

UNIT –IV: Low-Voltage Low-Power Multipliers: Introduction, Overview of Multiplication, Types of 

Multiplier Architectures, Braun Multiplier, BaughWooley Multiplier, Booth Multiplier, Introduction to 

Wallace Tree Multiplier.  

UNIT –V: Low-Voltage Low-Power Memories: Basics of ROM, Low-Power ROM Technology, Future 

Trend and Development of ROMs, Basics of SRAM, Memory Cell, Precharge and Equalization Circuit, Low-

Power SRAM Technologies, Basics of DRAM, Self-Refresh Circuit, Future Trend and Development of 

DRAM.  

REFERENCE :  

1. CMOS Digital Integrated Circuits – Analysis and Design – Sung-Mo Kang, Yusuf Leblebici, TMH, 2011.  
2. Low-Voltage, Low-Power VLSI Subsystems – Kiat-Seng Yeo, Kaushik Roy, TMH Professional 
Engineering.  
3. Introduction to VLSI Systems: A Logic, Circuit and System Perspective – Ming-BO Lin, CRC Press, 2011  
4. Low Power CMOS Design – AnanthaChandrakasan, IEEE Press/Wiley International, 1998.  
5. Low Power CMOS VLSI Circuit Design – Kaushik Roy, Sharat C. Prasad, John Wiley & Sons, 2000.  
6. Practical Low Power Digital VLSI Design – Gary K. Yeap, Kluwer Academic Press, 2002.  
7. Low Power CMOS VLSI Circuit Design – A. Bellamour, M. I. Elamasri, Kluwer Academic Press, 1995.  
8. Leakage in Nanometer CMOS Technologies – Siva G. Narendran, AnathaChandrakasan, Springer, 2005. 

 


