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Description of Laboratory Exercise  

This lab consisted of testing the washing machine circuit designed in the pre-lab and a simple latch and flip-flop circuit.  The outputs were measured using the bar LED’s and the input switches, which use reverse logic.  The clock was displayed on the 7-segment display.  All data was recorded on the attached sheets.
Answers to Assignment Questions

> Describe the behavior of output DFF_N_OUT with respect to input CLK. Is this the expected behavior?
The output changes on every positive edged clock, as expected.

> Describe the behavior of the output DLATCH_N_OUT with respect to input CLK. Explain this behavior and why it differs from the behavior on DFF_N_OUT in terms of the concept of transparency of the latch.

The latch ‘captures’ the value at a positive clock cycles.  For this setup, when the clock is high the value will leave the latch, invert, enter the latch, leave the latch, invert… etc.  Essentially acts like a clock of period twice the delay from latch-exit to latch entrance.

> Is the output of the D latch for G = 0 dependent on or independent of circuit delay? In terms of what you observe and what you believe would occur for different delays around the loop from Q back to Q, explain your answer.

Dependant; A shorter delay would make the output more ‘reliable’.  This could be achieved by having a shorter path from Q to D (since they are looped around.  
> What happens if FULL and EMPTY are both left at 1 and START_B is pressed? (try it!)

The washing machine goes through the entire cycle.

> Suppose that instead of using switches for inputs and observation of LEDs for outputs, you would like to use the faster clock speed,1.56 MHz, the test circuit to provide the inputs FULL and EMPTY, and the oscilloscope digital channels to observed the outputs. 1) Explain in detail how you would modify the test circuitry to provide the necessary inputs at the proper time. 2) How would you connect the single wire differently during the lab work?

(Very Poorly Worded Question) Routing to the oscilloscope is trivial; one would just route the signals to open pins and connect them to the logic analyzer.  Using a test circuit would require modifying the schematic and thus one would not need to hookup the switches on the XESS board.  The schematic would have to be modified in such a way that it can be hooked to a simulated ‘machine’ that tells it when it is full or empty.  
> The safety of the washing machine as designed is questionable. What would you add to the machine and to the control unit to improve its safety?

The designer could add circuitry to only turn when the cover is closed and when the clothes
 load is balanced.
Conclusions:
The flip-flop produced the correct output.  The latch did not, but I have modified the drawing to show the psuedo-correct output it should obtain.  I believe the error was due to triggering in the oscilloscope.  The washing machine circuit tested out.  The attached reports should the flow of states.
Attachments (In order, respectively):
A. Printout Of Latch & Flip-Flop Sheets 
B. Washing Machine State Verifications
Page 2 of 2

