Propagation Delay and Rise/Fall Time

input wave 100%
to 50% — 1 — "
comparator 0% —

|
|
|
output wave 90 % |

from 50 % = - - =
comparator 1g9,

Wi TEXAS INSTRUMENTS

22



Input Overdrive - Definition

« A commonly misunderstood specification Is _IOverdrive = o0mVy
inpUt overdrive. Reference Voltage (0V) —

e Overdrive i1s NOT the total change In input
voltage!

« Overdrive is defined as the amount of “Underdrive = 80mV. 80 mV

differential input voltage exceeding the
reference voltage

Y

Input Voltage

Example:
100mVpp input step with 20mV overdrive
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Presenter
Presentation Notes
One commonly misunderstood specification is “Input Overdrive”. “Input Overdrive” is defined as additional input signal amplitude relative to the reference level. It is NOT just the simple change in input amplitude. 

As you can see from the example, assuming the reference voltage is 0V, if the input peak to peak voltage moves from -80mV to 20mV, the overdrive level is equal to 20mV. 

Why is this “overdrive” value important???...




»
Input Overdrive vs. Propagation Delay

OUTFUT RESFOMSE FOR VARIOUS
CWVERDRIVE VOLTAGES (rising)

OUTPUT RESFOMSE FOR VARIOUS

PROPAGATION DELAY vs OVERDRIVE VOLTAGE OWERDRIVE VOLTAGES (falling)
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Prop delay tp,

Time {ns)

Prop delay tpyy )

Propagation delay time
measurement

Temp Overdrive Typical Maximum
VOUT 25°C 10 ns
5mV 7.5ns
-40°C to 85°C 12 ns
25°C 6.4 ns
20 mV 4.5ns
-40°C to 85C 7ns

Propagation delay t,5 , AVin = 100 mV
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Presentation Notes
We care about the overdrive because the propagation delay time of a comparator is greatly influenced by the amount of input overdrive. 

Overdriving the comparator input results in a faster propagation delay time. The reduction is limited, but can be significant as the overdrive is stepped from 5 mV to 100 mV. The most significant reductions occur at the lower end of the overdrive range, such as from 5mV to 20mV. 

The plots on the top of the slide show the change in propagation delay vs. overdrive voltage for the high speed TLV3501. As the left-hand plot shows, the prop delay almost doubles from just over 3ns to near 8ns as the overdrive voltage falls to near zero.

Be careful when comparing comparator prop delay specifications. Make sure they are specified at similar overdrive values. Look for the overdrive vs. Propagation delay graph. For the fastest response times, the input signals applied to the inputs should be made as large as possible.


