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CS150


Section week 4

1. [image: image2.bmp]T Flip Flops

1a) T Flip Flop truth table

  
 T    Q

  
 0     Q
   
 1     Q


    










1b) What’s this circuit called?









     Down counter









1c) What might be a problem

                      





with this circuit?









     The output of the first flip flop is the 









clock to the second. There’s some 

propogation delay through the first FF









so the output of the first FF (clock to the

second FF) will show up slightly behind the 

clock to the first FF. In other words, there

will be clock skew on the clock to

to the second FF. There will be even more

skew on the clock to the third FF .







What’s Q?

What’s J & K?


2.
JK Flip Flop


J   K    Q

0   0     Q        Hold
0   1     0         “K”ill
1   0     1         “J”am
1   1     Q        Toggle
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?

Does finding the minimum setup and hold times have meaning?

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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Answers in RED
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Care
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CLK





Don’t


Care





   40ns


   Tsumax = Period – Tckomax


   5ns


   Tholdmax = Tckomin


   I meant to remove this question... I guess the answer is no...





Can change any


where in this range





D0 can’t change in the                  area...   20ns < Tcko < 60ns


Tckomin = Thold


Tckomax = Period - Tsetup





   Q0/D1 can’t change in the                area.  > 30ns 


   Tckomin > Thold + Delay


   Tckomax  < 45ns


   Tckomax < Period – Tsetup + Delay 





Tsetup		Thold





Tsetup		Thold





Tckomin





Tckomax





Tpmin





Tpmax





When looking for the fastest clock, you look for the shortest period. If you shorten the period too much you could create a setup time violation ( why? ). To find the minimum clock/period first find the minimum period that won’t violate the setup time...


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








