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Submitted by: Bryan Berns
(Sorry, I was unable to obtain the exact XESS board and computer we used)
Description of Laboratory Exercise  

This lab consisted of testing the multiplier, three state selector, and multiplexer we designed earlier in the pre-lab.  To do this, we arranged the pins on the XESS prototyping board as indicated and outputted a bit count with it’s corresponding values onto the oscilloscope so the design could be implemented for all possible values.  We then verified the output for all parts and examined the relevant delay.
Answers to Assignment Questions

· What is the constant value that you were given as the multiplier?
Five
· Are experimental outputs Y5 through Y0 correct? Explain how you determined this.?
Yes, by magnitude-summing the X’s and Y’s we were able to see that 5*X=Y.
· Are the functions for MUX and THREE correct? Explain how you determined this.
Depending on the state input, the output would switch to some corresponding value of A,B,C,D of E.  The annotated printout depicts this.
· What is the maximum measured delay?
22.4ns
· Compare the maximum measured delay with that from the timing simulation. It is expected that the measured delay will be smaller. Is it? Why is it expected to be smaller?:
Less Than / About The Same. The simulated delay is worst-case-scenario.  Since transistors are semiconductor junction based, this is some propagation delay of signals that results from dissipation of stored charge over the junction.  This is affected by temperate, voltage, etc.
Conclusions:
The implemented multiplexer, selector and multiplier were all determined to be in complete working order.  The measured time delay was close to expected values.  In summary, the lab provided an overall satisfaction of designed and using the FPGA to hardware-implement it.  Had we wanted to move such a circuit like this to a manufacturer, this would be one adequate process of testing it.
Attachments (In order, respectively):
A. Schematic Sheets 
· Printouts of COMB1, COMB2, COMB4
B. Functional Simulation
· Printout of multiplier verification of programmed FPGA
C. Multiplexer / State Selector output

· Annotated printout of THREE and MUX input / output
D. Multiplier Delay
· Printout of longest delay of multiplier circuit.
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