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Logical Effort
lvan Sutherland
VP and Fellow

Sun Microsystems

The material in this lecture is covered by copyright.
Recordings of this lecture or copies of these slides may be
used for non-commercial educational purposes. Use of
such recordings or printed material for commercial
broadcast or for instruction in for-profit institutions requires
prior written consent of the author.
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SYMBOLS (normalized & unitless)
WHAT of stage | of path
|deal inverter delay T
parasitic delay o P=5p
delay d D=>d
number stages 1 N
electrical effort N=Cou/Cin |H=Cou/Cin
branching effort D=Cww/Con | B=[b
logical effort g G=Ig
effort or total effort | f=gbh | F=GBH
gate delay (unitless)| d=gbh+p
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LOGICAL EFFORT OF A GATE IS:

1) Number of times worse the gate Is at
delivering output current than an inverter with
equal input capacitance.

2) Number of times more input capacitance
the gate needs than an inverter would to
deliver equal output current.

3) Number of times more slowly a ring of
such gates oscillates than does a ring of an
equal number of inverters. (ignoring parasitic
delay)

4) Factor by which the "gain" of the logic gate
IS worse than the "gain" of an inverter.
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WHAT'S WRONG
WITH LOGICAL EFFORT?

1) deals poorly with parasitic capacitance.
2) ignores rise time of signals.

3) assumes series transistors act together.
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