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o K F PR I AH 2%
‘Wp = 2W, =2W
-approx. equal resistances R, = R,
* approx. equal rise ¢, ; and fall ¢ ;; delays

R,=R,=R,

only.
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Delay (D): t,,, = (In2) RyC} trn= (In2) RpC;
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i Inverter with Load
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Delay = 0.69R,(C,,, + C,)= 0.69R,,C, (1+ C, IC;,)

Load(C,)

Delay (Internal) + Delay (Load)
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Delay Formula

Delay ~ R, (C., +C,)

int

Cint = 7’Cgin with yz1

f=C,/C,, - effective fanout

A ER B AR ZEIR « tpo =0.69R,C,;,,

/4
RP — RN — RW Cgin :3W—Cunit

unit
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Optimal Tapering IHW““D‘H
fo‘-hleen N = ¢,

Delay equation has N - 1 unknowns, C;, o — Cgip
Minimize the delay, find N - 1 partial derivatives

Size of each stage is the geometric mean of two neighbors
Cgin,j = \/Cgin,j—lcgin,jﬂ

- each stage has the same effective fanout (f=C, /C,,)
- each stage has the same delay
t,=t {1+ f/y)
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Optimum Delay and Number

* of Stages
hen each stage is sized by fand has same eff. fanout ¥

fN=F=cC,/C
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t =Nt [1+3F /y)
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C,=F-C, =f"C, with N:in—j;
n
t InF
tp :thO(Fl/N/7/+1): p0 ( f 4 /4 j
4 Inf Inf
atp :tpOlnF.lnf_l_y/f:O
@f 7/ 1n2 f Cint = 7Cgin

= expll + ST =0, B ZE%Cint,
f p( j//f) F'\'Jﬁf}; e, N=InF
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i Buffer Design
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