10/4 & 10/6

CS150


Section week 6

Timing.
1.
So what’s all this timing stuff have to do with your Xilinx chip?


What are some problems you can have when you use a circuit that you’ve downloaded to your Xilinx chip?




2. Asynchronous inputs

Example: Given this FSM, fill in the STT and STD. Assume

That tsetup for both flip-flops is 5 ns and TXNOR (propogation time

Through the XNOR gate ) is 10ns.
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What happens if IN is an asynchronous input? That is, it can change at any time, not just after rising clock edges. Fill in the following diagram.











We would expect a transition

from state 01 to state _11__,










instead we get a transition from 










state 01 to state __10___.










If the period was T=50ns, what










would the probability of a setup










time violation such as this to

occur?


What’s a simple fix for most asynchronous inputs?

Moral:
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If IN changes any time between 5ns before the clock and the clock there will be a setup time violation on FF1. If IN changes changes between 15ns before the clock and 10ns before the clock, there will be a setup time violation on FF0. For a total of 10ns where a change in IN can cause a SU violation. So the probability of a SU violation is: 10ns/50ns=20%





Simple fix: Put flip-flops on asynchronous inputs.


Moral: Don’t use asynchronous inputs.
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Asynchronous inputs


Delays


Delays through CLBs ( Tcko for flip-flops, Tp for LUTs ( Look Up Tables )).


Delays through wires & switches 


wire ( propagation delay


switch ( introduces capacitance


fanout ( multiplies capacitance


IOB ( Same type of delays as CLB )


Driving outputs ( As in HW #6 )
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