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4-Bit Magnitude Comparator  
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INPUTS OUTPUTS 

A3 A2 A1 A0 B3 B2 B1 B0 A<B A=B A>B 

0 0 1 0 0 0 0 1    

0 0 1 0 1 0 0 0    

0 1 1 0 0 0 1 1    

1 0 0 1 1 0 0 0    

0 0 1 0 0 1 0 1    

0 0 1 0 1 0 1 0    

1 0 0 1 0 1 0 1    
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Decimal to BCD Encoder 
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INPUTS OUTPUTS 

I1 I2 I3 I4 I5 I6 I7 I8 I9 A3 A2 A1 A0 

1 1 1 1 1 1 1 0 1     

1 1 1 0 1 0 1 1 1     

1 1 0 1 1 1 1 1 1     

1 1 1 1 0 1 1 1 1     

1 1 1 1 1 1 1 0 1     

1 1 1 1 1 1 0 1 1     

1 1 0 1 1 0 1 1 1     

0 1 1 1 1 1 1 1 1     

1 1 1 1 1 1 1 1 0     

0 1 1 1 1 1 1 1 1     
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3-1 Binary to Decimal Decoder  
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INPUTS ENABLE OUTPUTS 

A2 A1 A0 E1 E2 E3 0 1 2 3 4 5 6 7 

1 0 0 0 0 1         

0 1 0 0 0 1         

1 1 0 0 0 1         

0 0 1 1 0 1         

1 1 1 0 0 1         

1 0 0 0 0 1         

1 1 0 0 1 1         

0 1 1 0 0 1         

0 0 1 0 0 1         

0 1 1 0 0 1         
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Multiplexer (~ = NOT)  
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I 0 I 1 I 2  I 3 I 4 I 5 I 6 I 7 

1 1 0 1 0 1 0 1 
 

 

ENABLE INPUTS OUTPUTS 

E S3 S2 S1 Y ~Y 

0 0 0 0   

0 0 1 0   

0 1 0 0   

0 1 1 0   

0 1 1 1   

0 1 0 1   

0 0 1 1   

1 0 0 1   
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Label the outputs as a 1 or 0. 
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Complete the timing diagram for each flip-flop. 
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Show the output of each gate in the blank provided (1 or 0). 
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BONUS: 4 points 

 

 

 

Given the above circuit, complete the truth-table below. 

 
A

7 

A

6 

A

5 

A

4 

A

3 

A

2 

A

1 

A

0 

B

7 

B

6 

B

5 

B

4 

B
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B
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A<

B 

A=

B 

A>
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0 1 1 0 1 0 0 1 0 1 1 0 1 0 0 1    

0 1 0 0 0 1 1 0 0 0 0 0 1 1 0 0    

1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1    

0 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1    
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