Projects in Digital Electronics

1. Implementation of 6*6 bit Multiplier using Modified Booth’s Algorithm.
In this project we expect the students to implement a 6*6 bit Multiplier using Modified Booth’s Algorithm in Verilog and then to verify their design on FPGA. After this the students should implement the same on MAGIC and find out the maximum speed of operation of the whole block.
2. Impact of Technology Scaling on various CMOS based digital logic families.
In this project, the main challenges of technology scaling will be reviewed in depth. Five popular logic families namely; conventional CMOS, complementary pass logic, Domino, differential cascode voltage switch logic, and current mode logic will be analysed for highlighting their advantages and drawbacks. The behavior of each logic style in deep submicron technologies will be analyzed and predicted for future technology generations. To verify the qualitative analysis, simulations will be performed on the basic logic gates, full adder and a 8-bit carry look ahead adder. The circuits will be implemented in 0.8, 0.6, 0.35, and 0.25 μm CMOS technologies.
3. Study and design of D-Flip/flops and latches.
In this project, students are expected to study the circuits for high speed D-Flip/flops and latches and implement the same in TSpice. Their behaviour will be analyzed in 0.13um technology and the impact of sizing of different MOSFETS on power and delay. The circuit can then be optimized for both delay and power to obtain a minimum energy delay product. A layout of the same is also expected to compute the area.
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