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CS150


Section week 4

1. T Flip Flops

1a) T Flip Flop truth table

  
 T    Q

  
 0

   
 1











1b) What’s this circuit called?









1c) What might be a problem

                      





with this circuit?







What’s Q?

What’s J & K?


2.
JK Flip Flop

J   K    Q

0   0     

0   1

1   0

1   1

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?



4. Other stuff ( If there are no questions, here are some suggestions... )

a) Difference in Mealy and Moore STT

b) Controllers and datapaths ( May help with hw4 #1 )

c) Loadable counters and loadable shift registers

d) Go over some more components

e) FSM design example

f) FSM analysis example

g) Cross coupled gates



h)    Random stuff
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