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CS150


Section week 4

1. Loadable counters:  Discussed in section…
2. D, T, & JK Flip-Flops

 D Flip-Flop truth table
    T Flip-Flop truth table
    JK Flip-Flop truth table
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Implement the following counter's NS logic:
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Using JK flip-flops:

Using D flip-flops:
    Using Toggle flip-flops:
         




Logic:


     Logic:


        




















3. Timing ( Statistics for Xilinx chip: 4-97 )
       3a) Setup & hold time ( no clock skew ). 

      For both D flip flops:

          5ns < Tcko < 10ns









What’s the maximum setup time possible? 

What’s the equation to find the maximum possible setup time?

What’s the maximum hold time possible?

What’s the equation to find the maximum possible hold time?

3b) Setup and Hold times ( no clock skew – same circuit )



For both flip flops:



    Tsetup = 15ns



    Thold = 20ns











What’s the possible range for Tcko?

What’s the equation to find the minimum Tcko?

What’s the equation to find the maximum Tcko?

3c) Setup and Hold times when there is clock skew 



For both flip flops:


    
    Tsetup = 15ns



    Thold = 20ns



    Delay = 10ns






What’s the minimum Tcko possible?

What’s the equation to find the minimum Tcko?

What’s the maximum Tcko? 

What’s the equation for the maximum Tcko?


3d)  Setup and Hold times when there is feedback

For both flip flops:






Tsetup = 5ns
       5ns < Tcko < 15ns  
  What’s the fastest clock where


Thold = 10ns
       8ns < Tp < 12ns   
  this circuit will still work?
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	Possible  Final:


PS1  PS0   J1 K1   J1 K1 NS1 J0 K0  NS0
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JK flip-flops: For PS1=0 and PS0 = 0, NS1 = 1. To get the  JK flip-flop that has PS1’s value in it to change from 0 to 1, J1-K1 can equal 1-0, or 1-1. In other words, as long as J1 = 1, PS1 will change from 0 to a NS of 1. It doesn’t matter what K1 equals. Therefore the second column: 1 X.    (X=Don’t care)





0 X





X 1





1 X





X 0





CLK





D0





Q0





Q1











1 0      1 X


1 1      


0 0      0 X


0 1


0 0      X 0


1 0


0 1      X 1


1 1





0


1


1


0





 


D             Q





    C





 





CLK





Answers in RED
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   40ns


   Tsumax = Period – Tckomax


   5ns


   Tholdmax = Tckomin





Can change in this range





D0 can’t change in the                  area...   45ns < Tcko < 60ns


Tckomin = Thold


Tckomax = Period - Tsetup





D0 can’t change in the                area. 


Q0/D1 can’t change in the                area


   Tckomin > 30ns


   Tckomin > Thold + Delay 


   Tckomax  < 45ns


   Tckomax < Period – Tsetup + Delay 
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When looking for the fastest clock, you look for the shortest period using all the max delays of the components you go thru. In this case, the path goes thru the flip-flop (use Tckomax), and the inverter (use Tpmax). And this signal needs to get to the flip-flop Tsumax before the next clock. Therefore:


  Period = Tckomax + Tpmax + Tsetup = 15ns + 12ns + 5ns = 32ns    Clock = 1/Period
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