







CS150 









Week 5, lecture 1 

Covers:

1) Various Flip-flops and what they’re good for ( and a bit of glitch stuff )

2) Various counters

3) Glitches. Glitches and Kmaps

4) Self starting FSM

5) Design flow chart

1) Various Flip-flops and what they’re good for ( and a bit of glitch stuff )

3-state up/down counter:


Specifications:    
If   I=1, count up 1 ( 2 ( 3 ( 1


                            
If  I=0, count down 3 ( 2 ( 1 ( 3




Output = state.

Did you want don’t cares in this table?




         D1


            D0


 T1


     T0


         __              __      __     __            __

D1 = Q1 + I Q1 Q0 = (Q0 + Q1 ) ( I + Q1 )

         __                _ __       __     __           __

D0 = Q0 + I Q1 + I Q1 = (Q0 + Q1 + I ) ( I + Q1 )



         S1


            R1


 S0


     R0


         __

S1 = Q1

       _                

R1 =I Q1 + Q0 Q1



         J1


            K1


 J0


     K0


J1 = 1

                 __                

K1 = Q1 + I

Comments: 

  1.  “Don’t cares” in state diagram (  “X” in every k-map.

  2.  Why do: 

rather than:

     ?   Answer: Glitches.

Two ways to write R1:


                   _


a)  R1 = Q1 I + Q0 Q1


              __  _


b)  R1 = Q0 I + Q0 Q1

a)






b)




Especially makes a difference with “1” catching latch.  b) will have “glitches”. 























GLITCH!






(A value that you don’t expect and probably don’t want.)

Good/Bad stuff about different kinds of flip-flops …





Fewer wires
Fewer Gates


Toggles good if lots of bits changing each transition.


Ds good in VLSI.

2) Various counters

   Offset counter: Counts X to 15 (To 15 for 4 bit counter… to 7 for 3 bit counter etc…)



Limit counter: Counts o to X


Offset and Limit Counter: Counts from X to Y.







Skipped state transition diagram on pages with counters.

3)
Glitches. Glitches and Kmaps

   Glitch: Unwanted pulse.

   Hazard: Circuit with the potential to have a glitch.





Use K-maps to find single bit transition hazards:

· Each implicant corresponds to a gate:

AND for SOP

OR for POS

(   Moving around inside an implicant corresponds to no change on inputs to implicant.

(   Moving between implicants causes hazards.



Implicant: Circled group in K-map.

Prime implicant: A circled group that can’t be contained in another group. As big as it can be.

Essential implicant: Covers something not covered somewhere else.








Essential






Implicant: All circled groups






Prime implicant






Not prime ( Can be put inside group of 4 )

4)
Self starting FSM

  With ?????? in state transition diagrams, you need to figure out what you actually implemented.




         T



⁂
⁂


5)
Design flow chart
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X     1      1    X





X     0      X    0
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    I Q1


Q0





X     0      0    X





0      1      0     1





              00     01      11      10
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       1








                __


T1 = Q0 + I


         __    _             __       __     __    _ 


T0 = Q0 + I Q1 + I Q1 = (Q0 + Q1 + I ) ( I + Q1 )
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X     1      1    X
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       0





       1








X     1      0    X





1      1      1     1
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Q0
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X     1      1    X





1      0      1     0
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X     0      1    X





1      0      0     1





    I Q1


Q0





I  Q1 Q0   Q1+  Q0+   T1 T0    S1 R1 S0 R0   J1 K1 J0 K0


0   0   0      X    X      X   X      X  X   X   X    X  X  X  X


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


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


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


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


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


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


1   1   1       0     1       1    0       0   1    1   0    X   1  X   0
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        __


S0 = Q0


           __     __ 


R0 = I Q1 +  I  Q1 Q0
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X     0     X    X
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J0 = 1


           __     __ 


K0 = I Q1 +  I  Q1








_


I


Q1





Q1


Q0





_


I








Q1


Q0





R1





R1





Q  Q+      D(Q+)    T	S R	J K


0   0        0     	0	0 X	0 X


0   1        1     	1	1 0	1 X


1   0        0     	1	0 1	X 1


1   1        1     	0	X 0	X 0





W





X





Y





Z





D	QD


C	QC


B	QB


A	QA


LD


CLR





Q0    1


         0


Q1    1


         0


W     1


         0


X      1


         0


R1a)  1


         0


Y      1


         0


Z       1


         0


R1b) 1


         0








X





Note: Synchronous LOAD (LD)  


and CLEAR (CLR)





=X?
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X





=Y?





D	QD


C	QC


B	QB


A	QA


LD


CLR





A:  1 ( 0


 Output glitches to 0
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 Output glitches to 1
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     AB


CD
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Problem stated





State transition diagram (Graph ?)





Implement logic





K-map





Excitation table





Truth table





Check “don’t cares” (sometimes)





Choose flip-flops








