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Instructions:

1.
Fill in your name, ten-digit student ID, and section above.  Place your student ID or other picture ID on the table with your test and materials so that the proctors can verify your presence.

2.
This is a OPEN book, OPEN notes, NO CALCULATOR test.  No digital electronics of any sort are allowed to be used during the test.

3.
The test is worth a total of 100 points.  The value for each question is given either at the top of that section of questions or in curly braces to the right hand side of the question.  There are extra credit questions at the end of the test worth an additional 10 points total.

4. If you do not understand a question, raise your hand and a proctor will come over for you to ask about it.  The proctor may or may not answer your question but you should still ask.  (If you still don’t get it, skip the question and keep going.  You can come back to it at the end.)

5. I will always try to give partial credit so the more of your work that you show, the more I am able to grade for partial credit if the answer is not entirely correct.  It is to your benefit to show your work on the test.

6.
If you get to a question that you don’t know how to deal with, try going on to a further question to see if that helps.  In this test, there are linked sets of questions but even if you get the first one not quite right, you can still get the others right because I will grade based on what YOU put for the preceding question, not on what I expected you to put.

7.
This final exam is comprehensive.

NO CHEATING!

Given the state diagram [Diagram 1] below for a circuit, answer the following questions (1 through 3):


1.
In the table below, list the names and descriptions  of all the binary variables (input, state, output) that would be needed to completely describe the state diagram information above. (More lines may be given below than needed.)
{6}


Variable name (ex. p)

Variable description (ex. p is one of 7  output/input/state variables)
	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.
In the table below do one arbitrary state assignment for the state diagram above [Diagram 1].  Use the variable names from the preceding question to label the variables in each assignment.  Use capital letters to name the constant states in the state assignment. Label the bubbles in the state diagrams above with the constant state names from this assignment.   (hint: page 605 but only one column is needed)
{5}




Assignments



States



3.
Draw the state table corresponding to the state diagram above [Diagram 1].  Use the constant state names from the preceding question to label the state table.  (hint: there will be nine rows)
{9}




x




State
0
1



Short answer and fill-in-the-blank

4.
Fill-in-the-blank
{1 pt per question; total of 4}


a.
A 
 is a combinational logic module for selecting one out of many inputs.


b.
An equation xy1 + y2 + xy3 is in 
 of 
 form.

c.
Karnaugh maps allow us to 
 switching functions.


d.
Flip-flops allow circuits to have 
.

5.
Write the output equations for the circuit diagrams given below.
{4 pts each eq.; 8 total}








Circuit 1: w = 
Circuit 2: v = 

Given the state diagram [Diagram 2] below for a circuit, answer the following questions (6 through 12):



6.
Draw the state table corresponding to the state diagram above [Diagram 2] using the capital letters.  



x
{10}



State
0
1



7.
Using the state table above for Diagram 2, fill in the implication table below.
{10}

	Q
	

	R
	
	

	S
	
	
	

	T
	
	
	
	

	
	P
	Q
	R
	S


8.
Using the implication table for Diagram 2 will you find equivalence classes or compatibility classes and why?
{5}

9.
What is the goal of using the implication table process?
{3}

10.
Use the implication table for Diagram 2 and list the resulting groupings (equivalence or compatibility)  that come from the implication table.
{8}


P


Q


R


S


(T)

11.
Give new state names (like A’) to the groupings and list the new state names and the grouping of old states it refers to.
{6}

12.
Redraw Diagram 2 using the new states from the previous question and the Diagram 2 state table. 


{10}

Given the problem description below, answer questions 13 - 14.

Imagine a vending machine for ballpoint pens, disposable mechanical pencils, notebook paper, test bubble sheets, and test blue books.  The pencils are 75¢ each, pens are $1.00 each, paper is 25 sheets for $1.00, test bubble sheets are 50¢ each, and blue books are $2.00 each.  The machine only accepts quarters and one-dollar bills.  All change is given in quarters.  The machine has one button for each item above (notebook paper comes in a pack of 25 sheets) and only vends one item at a time.  There is one button to cancel a transaction which returns, in quarters, any amount of money that has been input.  Once a user has entered enough money to purchase the most expensive single item but has not yet pushed a button for a purchase, the machine will not accept any more money and any additional money that is entered will just be returned until a button is pushed to purchase or to cancel.  Multiple items require multiple purchases.   Assume there are enough quarters to always make change.

13.
List in words and describe that states you think are needed for a circuit to control this machine.
{8}

14.
Use your list of states and draw a state diagram.  Show the transitions and label them.
{8}

Extra Credit

XC1.
Give an example problem for future classes to use as a design example, i.e give a problem similar to the keyless entry system or slot machine from Ch. 13.
{4}
XC2.
If we apply the Rule 1 and Rule 2 given for optimal state assignment, what will be the benefit of the resulting assignments in terms of the K-maps?
{4}

XC3.
Any comments on digital logic the class this semester?
{2}



(NOTE: Any answer will receive two points)
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