Final Project


Overview 

You have to implement a two-function calculator with special operations.

Two Function Calculator 

Consider the system shown by the block diagram below. 
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The calculator accepts two parallel-input numbers, A and B, (2-bits each) and multiplies them if Operation= 1 or adds them if Operation= 0. Let R be the result of this operation. Then, the system has to count up cyclically from 0 to 99 in steps of R synchronously with the system clock Clk, displaying the result on the two-digit display. This clock will be implemented as it was implemented in Lab 4 (using a button of the XCR board). The counter stops if the serial sequence X= 11101 is entered, and restarts if a second sequence X=11101 is detected. The input mclk is the clock of the XCR board, and it will be used just to connect to the display controller as done in previous Labs. But, you need to keep in mind that the system clock (which will be used for the sequence detector and the counter) is the input Clk. The Reset input is used as usual: when it is 1, the counter and the sequence detector is reset. The system must be implemented using RTM methodology.  The register that you must used to store the value of counter is shown in the following Figure. At a rising edge, if load = 1, the register holds at out the value of its input in.
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Requirements

You will have to create a control path and a data path.   The adder and multiplier can be combinatorial circuits and to integrate the whole project you can choose your own way of programming.  

Note: Please remember that the final project is yours, not your TA’s.  At this stage you should be able to correct syntax errors by your own and to come with a suitable design by your own.  You can use all your previous lab reports.
Grading

1) You will have to present your block diagram of the calculator including all the internal signals that connect the blocks with other blocks and with the outside (inputs and outputs).

2) You will need to provide the ASM chart for the control path and the data path block diagram.

3) You will need to provide testbench waveforms for the whole calculator.  These waveforms must provide a very good understanding of the main features of the calculator (the two operations, the counter, etc).

4) You will need to provide all your codes with comments and explanation of procedures.

5) If the project report is well documented and your program works in the chip, you will receive 110 points (10 extra points).
6) Your T.A. will evaluate the functioning of your calculator in the due date: Nov 28th for Monday-Wednesday session and Nov 29th for Tuesday-Thursday session.
7) The due date for the project report (including figure, codes and plots) will be Friday Nov 30th.
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