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•   (Combinational Circuit)
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•   (Sequential Circuit)
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•   (Basic Memory Circuit)

   NOR      

  R    S     Q     Q’   
 .

  RS         .
  S    R     Q     Q’   

 .
   R  S          .

SR
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   SR .

     
•    SRS R Q 

0 0 N h

R(Reset)

0 0 No change
0 1 0 (reset)
1 0 1 (set) 

    R  (Reset)

    S    (Set) Q  .
RSQ    RS   Q     .
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  NAND
•     NAND    :
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C     C        .
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          NAND  

C S R S’ R’ Q
0 x x 1 1 No change
1 0 0 1 1 No change1 0 0 1 1 No change
1 0 1 1 0 0 (reset)
1 1 0 0 1 1 (set)
1 1 1 0 0 Avoid!
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  (D Latch)( )
•    D Latch   :

C D Q
0 x No changeg
1 0 0
1 1 1

     D    
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  (State Diagram)              
            .

(D L t h)     (D Latch)   :
            . 0x/1  

CD     C    D      
  .

0x/0 0x/1

Q=0 Q=1
11/1

Q 0 Q
10/0
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 Master-Slave
•  Master-Slave  

     -  –  –  
               

          .

              .

master slavemaster slave
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•     (Edge Triggered)     

   .
•            (Positive)  

 
•(Negative) •            (Negative)  
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 D  
•  D    (Edge Triggered D Flip)      .
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   D  
•   D    (Edge Triggered D Flip)     

 .
•   CP    (Clock Pulse)
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  D   
•  D    
 (Positive Edge Triggered D Flip Flop)

D Q

C

Q

Q
• D   

(Negative Edge Triggered D Flip Flop)

C Q

 (Negative Edge Triggered D Flip Flop)

D QD

C

Q

Q
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C Q

 JK
•  JK  RS          J  K  

     .

C J K Q tC J K Qnext

0 x x No change
↑ 0 0 No change
↑ 0 1 0 (reset)
↑ 1 0 1 (set)
↑ 1 1 Q’↑ 1 1 Q current
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•             

              .
    Set  Clear   .

7476    7476   

20

 T
•   T    T       .

C T Qnext

0 x No change
↑ 0 No changeg
↑ 1 Q’current

 

21



   T
•       T    

 
Q(t)

 
Q(t+1)  

TT
0 0 0
0 1 10 1 1
1 0 1
1 1 0
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   D
•       D    

 
Q(t)

 
Q(t+1)  

D
0 0 0
0 1 1
1 0 0
1 1 1
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   SR
•       SR    

   
 

 
 

Q(t) Q(t+1) S R
0 0 0 X
0 1 1 0
1 0 0 1
1 1 X 0
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   JK
•       JK    

    

Q(t) Q(t+1)
 
J

 
K

0 0 0 X
0 1 1 X
1 0 X 1
1 1 X 0
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