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Description of Laboratory Exercise  

Create a washing machine controller circuit.  The circuit can be represented by a state diagram and will consist of three main parts: a control, a timer to measure intervals of state in the control circuit, and a top-level design to integrate the former parts.  The controller will handle the water, drainage, and spin cycles in response to the machines outputs of whether it is full of water or empty.  The timer will be used for measure time cycles of a standard length for the spin and rinse cycles and will measure inputted time through the dial that would be on the machine.
Answers to Assignment Questions

1. Each FPGA CLB has two flip flops, resembling our design for the circuit so the implementation of our circuit on the board is relatively straightforward.
2. I believe the easiest way to do this directly would be to AND the clock enables on the timer with a PAUSE/UNPAUSE button located on the machine.  In relation to our state diagram, the clock enabled are synonymous to DEC.
Attachments
i) State Diagram
ii) Top-Level Schematic (WASH)

iii) Control Schematic

iv) Timer Schematic

v) IDLEBLK Schematic

vi) WAITBLK Schematic

vii) Control Functional Simulation

viii) Timer Functional Simulation

ix) PAD Report

x) UCF File

xi) Annotated Main Functional Simulation (O Wash Cycle Time)

xii) Main Functional Simulation (1 Wash Cycle Time)

xiii) Main Functional Simulation (15 Wash Cycle Time)

Conclusion
Creation and simulation of the circuit was successful.  The annotated outputs show that the functional simulation is correct, as it follows the state diagram successfully and follows the allocated times for the 4 washing cycles, for which one is user-entered through the dial, which are shown using the measurement capabilities in the XILINX functional simulation program.
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