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t,asa Function of Fan-In
1250
quadratic
Gates with a
fan-in
greater than
4 should be

avoided.
linear




)08_10_15_speedupCmos.GWB - 3/7 - Wed Oct 15 2008 16:31:4'

Fast Complex Gates:
Design Technique 1

Q Transistor sizing
= as long as fan-out capacit
Q Progressive sizing

Distributed RC lin

n, 4N Tc, Wid fh

M1>M2>M3>...>MN

I ol (the fet closest to the
Ing —[m3 T c, output is the smallest)
1
I, % M2 L Cy Canreduce delay by more than

In, % M1 % c 20%; decreasing gains as
" technology shrinks
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Fast Complex Gates:
Design Technique 2

0 Transistor ordering

critical path critical path
charged fchar ed
S Hms &Y h s e

4 1

in, L2 L¢,charged In, Hu2 L C,discharged

I i I charged ins Yt T c,discharged
N

delay determined by time to delay determined by time to
discharge C, C, and C, discharge C_
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Fast Complex Gates:
Design Technique 3

QO Alternative logic structures

F = ABCDEFGH
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Fast Complex Gates:
Design Technique 4

0 Isolating fan-in from fan-out using buffer
insertion

iSo(d:, ot c

—
Loy, ™= Lrbebeg,
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Buffer Example 5 %

N anp
In Out
1 I*
v Y =
Delay=3%"(p, +8f) (in units of t,,)

i=1

For given N: C,/C,=CJ/C; «—
Tofind N: Cpf/C; ~ B «— 3¢
How to generalize this to any logic path?




