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Deduct 20% from score for each week late


Problem 1.
Show the total transistor count and gate/input number for the circuits below.
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Problem 2. 
Use Boolean algebra to minimize the logic equations below.
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Problem 3. 
Find minimal equations for the systems shown.
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       F = m(0, 1, 4, 5)
           


     G = M(0, 1, 3, 4, 5, 7, 13, 15)
[image: image15.emf]F = (A    B∙C) + A∙(B+C)




Problem 4. 
Find minimal equations for the systems shown below. Circle the equation of the simplest form (SOP or POS), and circle both if they are equal.

[image: image2.emf]0 1 1 f

f 1 1 0

B C

 0 0  0 1  1 1  1 0

0

 1

 A

0 1 1 f

f 1 1 1

1 f 0 0

0 1 1 0

 C D

 0 0  0 1  1 1  1 0

 0 0

 0 1

 1 1

 1 0

 A B

1 0

f 1

B

0 1

0

 1

 A

1 1

f 1

B

0 1

0

 1

 A

1 0

0 f

B

0 1

0

 1

 A

0 1

1 f

B

0 1

0

 1

 A

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

1 f 1 1

f 0 1 0

B C

 0 0  0 1  1 1  1 0

0

 1

 A

f 1 0 1

1 1 1 1

B C

 0 0  0 1  1 1  1 0

0

 1

 A

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

1 f 1 1

1 0 1 1

1 0 0 f

1 f 0 0

 C D

 0 0  0 1  1 1  1 0

 0 0

 0 1

 1 1

 1 0

 A B

1 0 0 1

f 1 1 1

f 1 1 1

1 0 0 1

 C D

 0 0  0 1  1 1  1 0

 0 0

 0 1

 1 1

 1 0

 A B

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

F

SOP

=

F

POS

=

 
       F = m(0, 1, 4, 5) +  (2, 7)
           G = M(0, 1, 4, 5, 7, 13, 15) +  (2, 3, 11, 12, 14)



Problem 5. 
Find minimal SOP and POS equations for the systems shown.
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F=m(0,2,7,9,10,11,14) + (4,5) 
FSOP =
FPOS = 
F= m(0, 2, 3, 7, 8, 15) + (4, 5, 12, 13) (Map and loop this equation in all three maps below)

FSOP =
FPOS =
Y =  m (0,2,4,8,9,10,14,22,31) + (6,7,12,13,24,25)


Y =  M (0,2,4,8,9,10,14,22,31) + (6,7,12,13,24,25)


Problem 6.
Find global minimum circuits for the following three logic signal outputs that are all functions of the same three inputs. Show all work.

F1 =  m (0, 3, 4)       F2 =  m (1, 6, 7)       F3 =  m (0, 1, 3, 4)
Problem 7.
The following problems are not unlike those found in industry. They are too large to easily complete using pencil-and-paper methods, but they are relatively easy with computer-based tools. Use DigiMin to minimize the following systems. Select the “create VHDL” option when minimizing, and print and submit the VHDL file.
1. Six judges are scoring a particular event, and they need a device to indicate particular judgments. Each judge can enter “good” or “bad” with a single switch. Design a circuit that can indicate three separate conditions: A strong majority (i.e., 5 or 6 “good” votes); a simple majority (4 or more “good” votes), and a tie (exactly 3 “good” votes).

2. A thermometer produces a continuously varying voltage signal between 0V and 5V, where 0V represents 0 degrees, and 5V represents 100 degrees. The signal is fed to an analog-to-digital converter (ADC). The ADC produces an 8-bit binary number that is directly proportional to the temperature – “00000000” represents 0 degrees, each increasing binary number from “00000000” represents a temperature increase of 100/256 degrees, and “11111111” represents 100 degrees. Design a circuit that outputs a logic high signal whenever the temperature is between 50 and 60 degrees.
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Hint: Think before you work!
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