Lab 5a- Combinational Design in Verilog

Design of a 2-bit Multiplier

 Design a multiplication circuit that has 2-bit numbers as inputs (multiplicand and multiplier) and one output: a 4-bit product.   The result will be displayed on the 7-segment display of the FPGA boards.

Prelab -4 points
1..First, you should develop the truth table for this circuit. Use K-maps to create a minimized circuit for each of the four output signals (1point). 

2. Write the Verilog code for your circuit and a Testbench (2 points).
3. Simulate and verify your design  using Cadence (2 points). 

A. For Extra credit: 5%+5% 

  Design the circuit that computes  the sum of two unsigned bit numbers  EF=AB +CD, but only if the result is not overflow. If the result is an overflow, EF=0 and V=1. If the result is not an overflow, V=0. 
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Write the Verilog code for your circuit (5%)
Show the implementation in Xilinx(5%)
B. For extra credit: 5%+5%

Exponential Calculator  (lab 1- ECE 333)

Background on Fixed-Point Representation

Digital circuits that perform mathematical functions use either fixed-point representation of floating-point representation. The latter technique permits the largest dynamic range of values for a given number of bits, but the processing circuits are far more complex that their equivalent fixed-point processing circuits. 

In a fixed-point representation, the radix point (or "decimal point", which is really a reference to base-10 numbers) is placed at the far left side of the bits.

For example, the binary pattern "100101" is understood to mean "0.1001012", where the subscript "2" indicates a base-2 number. The decimal equivalent of this binary number is 2-1 + 2-4 + 2-6 = 0.510 + 0.062510 + 0.01562510 = 0.57812510. Alternatively, you can slide the radix point six places to the right (this is equivalent to multiplying by 26), convert to a decimal integer, and slide the radix point back to the left side (divide by 26). Thus, 1001012 is 3710, and 37 divided by 26 = 64 is 0.578125.

Note that all values in the fixed-point representation are contained in the range zero to almost one (the maximum value is always (2N - 1) / 2N, where N is the number of bits used to represent the fixed-point numbers).

Design Specifications for Exponential Calculator

The circuit you will design in this lab will accept a four-bit fixed-point value "x" as input and produce a four-bit fixed-point value "y" that is calculated as 
y = e-ax
where "a" is a constant of value 5. 
Since "y" has more precision than what will fit in four bits, use rounding to convert to the closest four-bit representation.

Write the Verilog code for your circuit (5%)

Show the implementation in Xilinx(5%)
