Problem set #1: (5pts)

Note:   Grading is based on effort on every single problem. Points will be deducted from

not attempted questions.

1a) Combinational – We can make a truth table with the two 2-bit quantities as inputs and

                                  generate a 4-bit output. Then all we need to do is writing boolean   

                                  expressions for each of the 4 output bits and building combinational      

          logics for those expressions. 

 b) Sequential – FSM is used to remember the states after checking each bit in a 

  continuous stream of bits. The easiest way is having one state per 

  pre-specified pattern of bits, and one state for error.  

 c) Combinational – The only information needed is the given specified year, which will 

         go through a bunch of combinational logics result from a formula 

         checking it’s leap year or not. No memory of past inputs is needed. 

 d) Sequential – A simple solution will be using a FSM with 5 cents for each state, 

  resulting 11 states (5, 10, 15 …, 55) and a start state. Each insertion of

  quarters, dimes and nickels will deliver to the corresponding state. Get 

  the product if you get to the last state. Many other possible solutions 

  exist. 

 e) Combinational – We can make a truth table using those two binary control bits and the 

         single data as inputs with four output bits. Then all we need to know 

         is the inputs and it will match to the outputs, no extra memory is 

         needed.  

 f) Combinational –  It’s easy to write down boolean expressions for those three outputs. 

         The first output is NOR of the two inputs, the second is XOR and the 

         third is AND. Then build a circuit using those gates. No memory of 

         past input is needed.

2a)


[image: image1.wmf]m8

m4

m2

m1

L

d16 

d8

d4

d2

d1

-

0

0

0

0

-

-

-

-

-

-

-

Jan

0

0

0

1

-

1

1

1

1

1

31

Feb

0

0

1

0

0

1

1

1

0

0

28

Feb

0

0

1

0

1

1

1

1

0

1

29

Mar

0

0

1

1

-

1

1

1

1

1

31

Apr

0

1

0

0

-

1

1

1

1

0

30

May

0

1

0

1

-

1

1

1

1

1

31

Jun

0

1

1

0

-

1

1

1

1

0

30

Jul

0

1

1

1

-

1

1

1

1

1

31

Aug

1

0

0

0

-

1

1

1

1

1

31

Sep

1

0

0

1

-

1

1

1

1

0

30

Oct

1

0

1

0

-

1

1

1

1

1

31

Nov

1

0

1

1

-

1

1

1

1

0

30

Dec

1

1

0

0

-

1

1

1

1

1

31

-

-

-

-

-

-

-

-

-

-

-

-

 

 b) d4 = d8 = d16 = 1

     d2 = (m8 + m4 + m2’ + m1 + L’)*(m8 + m4 + m2’ + m1 + L)

          = (m8 + m4 + m2’ + m1)

     d1 = (m8’ * m4’ * m2’ * m1) + (m8’ * m4’ * m2 * m1’ * L) + 

 (m8’ * m4’ * m2 * m1)  + (m8’ * m4 * m2’ * m1) + 

 (m8’ * m4 * m2 * m1) + (m8 * m4’ * m2’ * m1’) +

 (m8 * m4’* m2 * m1’) + (m8 * m4 * m2’ * m1’)

 c) d4, d8, d16: none

     d2: 
1  OR4

           
1  INV

     d1: 
7  AND4

           
1  AND5

           
1  OR8

           
18 INV
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 b) d4 = d8 = d16 = 1

     d2 = (d28’ * d29’ * d30 * d31’) + (d28’ * d29’ * d30’ * d31)

     d1 = (d28’ * d29 * d30’ * d31’) + (d28’ * d29’ * d30’ * d31)

c) d4, d8, d16: none

    d2: 
2 AND4

          
1 OR2

          
6 INV

    d1: 
2 AND4

          
1 OR2

          
6 INV

 d) The one presented in class uses more gates than the design in Problem 2. Using the 

     subsystem in this problem will only add to the complexity if the original design. 

4a) d4 = d8 = d16 = 1

      d2 = d30 + d31

      d1 = d29 + d31

 b) d4, d8, d16: none

     d2: 
1 OR2

     d1: 
1 OR2

5a)               
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5c)

States: 4 bits

Mux: 3 bits

Open/closed: 1 bit
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5d)

Original implementation: open/closed = (reset’*new*equal*S3) + (reset’*Open)

New implementation:       open/closed = (reset’*new*equal*S3) + (reset’*Open)

Therefore, same complexity.
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