ELEC 7770 Spring 2014

Homework 1

Assigned 1/10/14, due 1/17/2014
Design a 4-bit ripple carry adder designed in 45 nm CMOS technology using the techniques covered in class. Apply 5 random test vectors at the best possible clock.

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

1. Write a VHDL or Verilog code for 4-bit ripple carry adder (The VHDL code for a 1 bit adder has been provided, feel free to use this code to create an 4-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 45 nm technology (the ptm file has been provided), and run the HSPICE simulation for 5 random vectors of your choosing. You can either create a vector file, or force PULSE or PWL on each input node.

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 5 random vectors you used to run the spice simulation.

· Total power dissipated in the simulation (RMS and average).

· Please explain the difference between average and RMS power if there is a difference in the two results and which one should be used.

· A screenshot of the sum and carry output transitions from EZWave.

· Explain briefly the reason for each transition at the application of each input vector.
E.g. If you are applying vectors at 1ns, comment why at 1ns the output of sum[3], sum[2], sum[1], sum[0], cout changed etc. Comment on all transitions.
This following is not part of HW 1:

· You need to be aware of the working of serial and parallel load and shift registers.
· Try to create and understand the design of a VHDL or Verilog model of a 4 bit load and shift register. You might need it in one of your HWs.
