10/5 & 10/7

CS150


Section week 6

Timing and your Xilinx chip
( Synchronization, Chart lookups, timing estimates, Tristate with level sensitive latch. )

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. Transmission lines

The theory behind transmission lines is that long wires are not ideal; they actually create a complex system of resistance, capacitance and inductance and we call a long wire that has these traits a transmission line. Unlike signals travelling through very short wires ( for which we don’t need to consider propogation time ), signals on transmission lines take a finite time period to travel from one end to the other. The duration is fundamentally limited by the speed of light through the medium which, in the case of wires, is generally given as about ____________ which means a signal travels _______ meters in a ns.









Rs = Source resistance









Zo = Characteristic impedance









RL = Load resistance

How long would it take for a signal to propogate through this transmission line?


The standard equation for the calculating reflection coefficient is ( = 


Travelling from left to right on this line, ( = 


( Reflection from load )

Travelling from right to left on this line, ( = 


( Reflection from source )


Draw the voltage values at time 2.5ns, 7.5ns, 12.5ns when:

RL = 2 Ohm

RS = 18 Ohms

Zo = 6 Ohms 

V0 = 0V

Vwave = +10V

3. 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.

J0 =  __IN(Q1_____          K0  =  ___J0______           
J1 = ____Q0______           K1 =  ____IN______
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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:


4. Timing through a CLB

Page 4-97 & 4-98 in the Xilinx manual gives you important information about some of the chip’s internal delays. 

Example: What is the TCKO for one of the CLB flip-flops in our Xilinx chip?

Look at rows for “Sequential Delays”, find “Clock K to output” then look in column for “-4” ( the speed grade ).

For our logic that we’ll use in this class, we’ll look for input into the F/G inputs and output to the X/Y outputs.

5. Routing delays

How do you figure out what the delay through the lines are?


6. 
Delays due to capacitive loading on outputs

Page 13-16 to page 13-18.
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Important information:				


dv is the voltage change on the transition


Capacitance in parallel add.


I = C dv/dt


dt is the time it takes for the transition. At the moment, I don’t know how to calculate this value unless the above tables are used (P.13-16 to P. 13-18 )


Resistance in wires are proportionate to length of the wire divided by its cross sectional area





Bring up the DesignManager and go to Tools(?) and bring up the Timing Analyzer. This will tell you all about the critical path of your circuit and what the maximum clock you can use is, etc...





3.7ns





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.








00	11	0	1


01	00	0	0


10	11	1	0


11	00	1	1


00	00	1	0


01	11	0	1


10	00	1	1


11	11	0	0





I’ll do this ( + ( ) next week.





Asynchronous inputs


Delays


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


Delays through wires & switches 


wire ( propogation delay


switch ( introduces capacitance


fanout ( multiplies capacitance


IOB ( Same type of delays as CLB )


Driving outputs ( As in HW #6 )
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