Computer Organization

TCSS 371A

Project 1 - Fall 2005

(Updated 10/28/05)

Objective:  

    To build and test our “Traffic Danger Sign” example of a sequential machine.  You can do this at 

    your convenience, but try to complete it as soon as practical.  My non-objective estimate is that the 

    lab work can be completed in less than 2 hours.  

References:  

    Text Section: 3.6.4,  

    Lecture Notes: http://faculty.washington.edu/lcrum/Courses/TCSS371A/Slides5.ppt 

Laboratory Access:  

    Your magnetic access card provides access to our lab while you are enrolled in this class 24 hours 

     per day, 7 days per week.  This is an excellent convenience, but carries with it responsibility to help 

     monitor and maintain the integrity of the facility.  It is your responsibility to help maintain/monitor 

     order and keep the laboratory neat, clean, and optimally operational.  If you observe any abuse, try 

     to stop it (don’t put yourself in jeopardy), and/or report it.

To do:

1) Design the circuit using only:

                                            Chips:
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· D Flip-Flops (74HC74)       
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· 2-input Nand gates: (74HC00)

                            [image: image3.emf]


· 2-input Nor gates: (74HC02)

                           [image: image4.emf]


· Inverters: (74HC04)
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· Led’s - to display outputs (You must connect a 1K resistor in series!)           
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· Dip Switches – to simulate the clock (SPDT – single throw, double pole) if you don’t want to use the pulse generator.
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2) Layout the circuit using:

· 74HC74 Dual D FlipFlops (connect unused inputs, Presets and Clears, to +5)
· 74HC00 Quad Nand gates

· 74HC02 Quad Nor Gates

· 74HC04 Hex Invertors

· LED’s with current limiting resistors
· Dip Switches (14 or 16 pin) (or use the pulse generator)

            Draw a schematic with the pin numbers identified on it.  

            Let me help you with a design.  You can do your own if your like. 

1) If you connect the switch to the “CLR” of the D flip flops, it will provide the functionality 

      you want and will reduce the combinational logic gates from 3 input to 2 input, i.e. reduce 

      your gate count significantly.

2) Lets design the combinational logic.  A truth table is:

(Present State of Q0 & Q1)
   (lights 1&2)   (lights 3&4)      (lights 5)
   (Next State of Q0 & Q1)
	Q0
	Q1
	X
	Y
	Z
	DQ0
	DQ1

	0
	0
	0
	0
	0
	0
	1

	0
	1
	1
	0
	0
	1
	0

	1
	0
	1
	1
	0
	1
	1

	1
	1
	1
	1
	1
	0
	0


              Developing the equations from the table:

                X  =  Q0 + Q1  =  (Q0’  Q1’)’      (1 nand gate)

                Y  =  Q0

                Z  =  Q0  Q1  =  (Q0’ + Q1’)’      (1 nor gate)

                DQ0  =  (Q0’  Q1)  +  (Q0   Q1’)   =  (  (Q0’  Q1)’   (Q0   Q1’)’ )’     (3 nand gates)

                DQ1  =  Q1’

            This design requires:

               1  74HC74      (2 D Flip-Flops per chip)

               1  74HC00      (4 Nand gates per chip)

               1  74HC02      (4 Nor gates per chip)

               1  Dip Switch  (4 toggle switches per package) Or use the Pulse Generator
               5  LED’s         (The cathode {short lead} is connected to gnd – Use with a resistor in series!)

3) Make a plan for building and testing the circuit.  As in programming, it is most efficient to build a little and test, build a little more and test, etc.  

      Turn the power off or disconnect it when you are wiring!  

Then: 

4) With your lab partner (one student in 371A), build and test the circuit using the Breadboards at each station in our Lab (CP206D) – It has +5V and gnd available (if you turn it on : )  ).   #22 solid wire is available to connect the chips.  There are wire strippers and wire cutters in the laboratory to create optimal length jumper wires.  A table is set up for stripping wires.  There is a box or pre-stripped wires.  It is important that your wires are placed to make the circuit easily observable.  You may want to use several colors of wire to make the more easily observable.  Please check your wiring carefully to ensure that you have the wires connected to the right places.  It is suggested the one person read off the desired pin connections and the other person check it against the wiring diagram before applying power.  The Pulse generators are set up approximately one cycle per second pulse.  Use either an Led (with series resister), or feel free to use the oscilloscope.  It is set up with the right settings to make it relatively easily to use.

5) Get your circuit checked off.  Show the circuit to Minh Lu (in the lab 9:00-12:00 & 1:00 – 4:00 TTH ) or me MWTh - it is a good idea to check ahead to make absolutely certain one of us will be around when you want your circuit checked off.  Minh Luu’s email address is minhluu@u.washington.edu .  Don’t leave uncompleted projects on the breadboards more than a few hours.  Clean up and put things away after you are done.

6) Turn in your design, schematic, and test plan.  Describe your experience and what you learned.  Was it a good learning experience?  How could this project be improved?

