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• Digital VLSI structure and optimization  
• Fault tolerant VLSI architecture   
• VLSI testing and hardware verification  
• Radiation hardened memory design   
• On-chip ECG processing and classification  
• Low power memory design  
• Low-cost video processor for HEVC coding 
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Ph.D. 
Dissertation 

Title: Fault Tolerant VLSI Architecture Design for Real-Time Signal Processing Applications 
Abstract: Fault tolerance has become extremely important in today’s digital design because of the high failure rates of 
chips due to the increase in the design complexities and the density of transistors in them. We have identified the major 
pitfalls of the existing fault tolerant methods and tried to rectify them as far as possible. We have modified the traditional 
dynamic reconfiguration method and make it suitable for real-time signal processing applications incorporating hot-
standby, graceful degradation, cascadability and C-testability to it. We have also proposed some new static redundancy 
techniques, which are superior to the existing methods in various aspects and also have practical applicability.  
• RTL design, simulation & verification by using verilog HDL and schematic level in XILINX with virtex-6  
• Design and verification along with calculation of area and  critical path results using SYNOPSYS tools 
• Area and delay verifications using CADENCE tools. 
• Work on real-time signal processing application like video processor. 
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Title: VLSI Architecture Design of a Fault Tolerant Motion Estimation Block with Graceful Degradation 
Summary: We designed the VLSI architecture for hexagon based motion estimation unit and made it fault tolerant using 
various existing and newly proposed fault tolerant approaches, thus increasing the reliability of the whole video processor. 
• MATLAB implementation of the algorithms. 
• RTL design, simulation & verification using Verilog HDL and schematic level in XILINX with virtex-4 kit. 
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Thesis 

Title: Design of CMOS Class-E Radio Frequency Power Amplifier 
Summary: We designed an efficient 950MHz fully differential power amplifier for wireless communications in standard 
0.18μm CMOS technology. The power amplifier employed a fully differential class-E topology to achieve high power 
efficiency by exploiting its soft-switching property. 
• Simulation of circuits in Virtuoso Schematic Composer by Cadence for AMS 180nm CMOS technology. 
 
 
 

Title: Testing and Verification for Embedded Systems 
• Studied on different types of software testing and basic concepts of SoCs and NoCs. 
• Learned System C. 
• Implemented Traffic Light Controller using ARM (Keil MCB2100 Microcontroller Board). 
• Injected faults in the system and run BIST to identify them. 
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