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CHECK LIST


Part 1


· Read chapter 5 handout of the Xilinx Lab book.

· Copy of final schematic used to implement part 1.

· UCF file listing

· Timing value of worst case delay fo Cout

· Plot of timing simulation for worst case delay for Cout.

· Resource consumption figure for entir design

Part 2

· Plot of top level schematic

· UCF file listing

· Plot of timing simulation for worst case delay for Cout.

· Resource consumption figure

DESIGN PROBLEM


1. Desing a 6-bit ripple-carry adder using the schematic editor. Create a simple input pattern that will demonstrate the worst case delay when a clock waveform is applied to the Cin input. Perform a Unit Delay Simulation of the design with 1 ns delay per stage and observe the worst-case delay. Generate timing simulation data as you implement the design. Perform a Timing Simulation with the timing data and observe the actual worst-case delay as predicted by the simulator.  Provide resource consumption figures for the entire design. Download and test design on the XS40 FPGA demo board.

2. Design a 6-bit carry-look-ahead adder using the schematic editor. Perform a Unit Delay Simulation of the design with 1 ns delay per stage and observe the worst-case delay for the same input pattern of the first design. Generat timing simulation data as you implement the design. Perform a Timing Simulation with the timing data and observe the atual worst-case delay as predicted by the simulator. Provide resource consumption figures for the entire design. Compare the size and worst-case delays of the two designs. Download and test on the XS40 FPGA demo board.

PART 1

In the first part of our lab we implemented 6-bit ripple-carry adder module. And then we use code from lab #2 for creating Decoder module. We adopted the approach given in the handout and first created a project for this part seprately. And choosing ABEL as our HDL language we started working on it by giving the truth table values that we done as our PRE-LAB work before. This truth table is shown below.

PRE-LAB WORK DESCRIPTION FOR PART – I


1- I READ chapter #5 handout of the Xilinx Lab Book.


2-Assuming that one gate delay of Cout of the 1-bit full adder.
The worst-case delay of Cout of the 1-bit full adder is calculated as follows,

Inputs and outputs for the LED decoder it displays ‘O’ and ‘E’ for odd and even parity.
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After writing ABEL code I check it by running Syntax and then synthesizing the code.

The varible I choosen are basically what is indicated on the last assignment and on the chalkboard as well. The only minor change is that now the truth table is showing only 1 input and corresponding outputs to show a 'O’ or ‘E’. For input varible my choice is for B0. Which actually indicates bits.

For output purposes I decided to choose S0, S1,S2,S3,S4,S5 and S6. The pin assignment for this purpose is shown below in the diagram.

PIN ASSIGNMENT


After completing all those steps we wrote a UCF file. A protyped UCF file is present in the software our job is to erase the contents of whole UCF file and write down the pin assignment that we have already decided for in that UCF file in a particular format which was described in the stated sample file. UCF file listing is attached for this part also.

FUNCTIONAL SIMULATION

Now the next part is to see the functional simulation of it. This part actaully show the output signals corresponding to the input signal. It’s a waveform diagram and then I verified my truth table by carefully looking into that file. The snapshots are also attached here as part of my LAB REPORT.

IMPLEMENTATION

Implementation takes qite a while. It’s a relatively long process and when it finishes it actually generates a bit file. First we were having Dr. Watson error and then we tried it with a XOR gate. This bit file is then loaded to demo board by using the following command

C:\644-7\8_bit_pa>XsLoad  8_bit_pa.bit

Now the bit file is loaded to the Demo Board and now we can test out output.

C:\> XsPort <bit pattern>

This verification actually complets the first part of our LAB # 2.

PART 2

In this part of the project is to implement 3 bit addre using 1 bit adder. In this part first we created 1 bit adder and then using that 1 bit adder we made a MACRO (Module) from Hierarchy menu. Then using that module we created 3 bit adder schematic and in all those steps we use bus type connections. Then this 3 bit adder was made as a single module using the same technique. After that we made a module of our 7 segment decoder and attached it with the outputs of our 3 bit adder. This part is really really tough, because I got my final schematic diagram after making three attempts. After designing the schematic diagram the next part was to verify the links. The software checked it.

FUNCTIONAL SIMULATION

In this phase I generated the Simulation diagram and verified it with the previous result. And hence we saw that the results were shown in the simulation..

IMPLEMENTATION

In this pahse again I implemented the diagram and generated a new bit file. And then following the steps discused below I verified my results.

C:\> xsLoad 3_bit_add.bit

Now the bit file is loaded to the Demo Board and now we can test out output.

C:\> xsPort  <bit pattern>

This verification actually complets the 2nd part of our LAB # 2.

RESULT
The simulation and implementation was successful. We found errors in the first part when we tried to create macros and Dr. Watson error was generated. It took lot of time to debug it and to remove it. But finally we got all things done.

CONCLUSION

I concluded that it’s good idea to name the varibles and module logically so they can easily be understood in the schematic diagram. And always work with different projects name and use BUSes to avoid drwing mess. Anyway the implementation work fine and finally problem was solved.
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