ELEC 5270-001/ELEC 6270-001 Spring 2013

Homework 1

Assigned 1/11/13, due 1/21/2013
Calculate the power dissipated by an 8-bit ripple carry adder designed in 90 nm CMOS technology when you apply 10 random test vectors at intervals of 10 ns. Compare it with the power dissipated when the vectors are applied at a frequency of 5 ns. Compare the value of the power obtained from HSPICE with the value obtained from NanoSim.

You will need to use the tools and techniques taught in class to complete this assignment.

1. Write a VHDL or Verilog code for 8-bit ripple carry adder (The VHDL code for a 1 bit adder has been provided, feel free to use this code to create an 8-bit adder, else you can write your own).

2. Using Spectrum, get the synthesized Verilog netlist. You should also use the report delay command to get the critical path.

3. Import the netlist in DesignArchitect, and extract the spice netlist. You can also verify if the design is a ripple carry adder in the Schematic viewer.

4. Modify the SPICE netlist for 90 nm technology (the ptm file has been provided), and run the HSPICE simulation for 10 random vectors of your choosing. You can either create a vector file, or force PULSE or PWL on each input node. Out of the 10 random vectors, one of the vectors must activate the critical path.

5. You must import your spice netlist in NanoSim, and compare the power dissipated with the value obtained from HSPICE.

You must submit the following:

· Delay report obtained from Spectrum especially highlighting the critical path.

· A screen-shot of your design when imported in DesignArchitect to verify if the design is a ripple carry adder.

· A list of your 10 random vectors you used to run the spice simulation.

· Total power dissipated in the simulation, along with the power dissipated at each transient analysis.

· Power dissipated from NanoSim

· A brief explanation comparing the power value from HSPICE and NanoSim.

