EE 434
Lecture 37

Propagation Delay in Logic Circuits
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Review from last time

Propagation Delay in Multiple-Levels of

Logic with Stage Loading

Analysis strategy : Express delays in terms of those of reference inverter
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Review from last time

Propagation Delay in Multiple-Levels of
Logic with Stage Loading

Capacitive Loading
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Define the Fan In loading on the stage to be the total capacitive load
on the stage normalized to Cxg

F=CL
- CREF

If inverter sized for equal rise/fall

tHL =tLH =RPDCL =RPDCREFFIL

tPROP =tLH +tHL =2 RPDCREFFIL
If inverter is the reference inverter

tPROP =tREFFIL
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Propagation Delay in Multiple-Levels of
Logic with Stage Loading
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Overdrive

N

Define the Overdrive Factor of the stage to be the factor by which PU
and PD resistors are scaled relative to those of the reference inverter.
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OD may be larger or smaller than 1 —§



Propagation Delay in Multiple-Levels of
Logic with Stage Loading

Overdrive
— C_
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Overdrive Notation

ODpu.
OD —
ODn

Equal Rise/Fall with overdrive OD Rise/Fall may be different with overdrive
OD,, and OD,

% 1
3

Equal Rise/Fall with overdrive of 8 If W_-W,,,, minimum sized inverter

Examples
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Example:
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N FIL

tPROP =tLH +tHL =tREF AR
If inverter is not equal rise/fall
t, = RPDREF CL =1 tocr FIL
oD, 2 oD,
— RPUREF C — 1 I:IL

t . =-_PUREF
LH ODLH L 2 REF ODLH

1 1 1
tPROP =tHL +tLH=EtREFFIL (OD + oD ]
HL LH




Propagation Delay in Multiple-
Levels of Logic with Stage Loading

Lor m loels o log/c

m )
_tﬂa,‘,: Z’(Pwv; :"faaa:E FI.,.
a::( N

L+ T

a0;



Propagation Delay in Multiple-
Levels of Logic with Stage Loading

D~ ‘%>

C:N: = ‘31(“"] CQ'E'P
+ %
3 - T -———:L

N ANVO 3«%5 Cauwe CoOns!® V\q%((j (-925

(0adi~y, +hac NOR Jay Lo (aves Nuwbe,
o€ tngkg  wth ecpual \wihse ¥ <€ all -‘r{.«us

e Im>-

e (e e (k)



Caer = Flosloata [0

Propagation Delay in Multiple-
Levels of Logic with Stage Loading

‘Ppopquk;ov\ J\Q(ﬁ M\ﬂ:"')\ N oOn~ ‘t_'\\( Wise ': @q(l .\'t'w

E Fariw tper = e sw
- '(_, Z fi::_‘:_mﬂ = -L.f,&f on 'P > IO ob
Rﬂm\(l 'L?Qa{’ - REE ‘T oDda = 2 \/-\/\—/
i \—-_V_\/
tz - ’tﬂé-F F—IL::-\,/ + 1264-‘ FIAM-\
2 ODuL - OD.y

\

w
"
f
= tx & tece E F. — +
Leuor u-; — Tluae \OVy, v  ODyx
= JL:\



Propagation Delay in Multiple-
Levels of Log|c with Stage Loadlng

Y ample

A -




Propagation Delay in Multiple-
Levels of Logic with Stage Loading



How CTaw \O\Vq_g lpads he rapidly c@ivwn,

Fero\(l | ——DBE 'y F_‘%?—ji > ‘b@——-{bcﬂ )
= T Z

-f—SL:{ﬂOOO - (.
< S
= —t_Puf:L‘EREFB‘OOUG t Proe = trec € proe = (w01 V€ ger
|20

T Prog 1 202 ticr D omnndi

Z —s:vv\pv‘a.—eu.»o

mM*‘J( \’C‘-zgs o€ ]"Jrrt ;QO hc)-&) Y\XCES.QQ'—-J(/A

Lncrooge  ouarall Sey


rlgeiger
Text Box
1


n
C. =86 Ceer
R Sr

=
L
o} 3 i
ey mteer [(© + ,9_ O Ll >
{ (s @7—
= ‘tQ&r—CQ—‘(@ e 'LQ>
= Lper NS
= ="
= TLcazare o h@{\&% = n &
Toreger h e r
Ca
Y = \14 Caes " CAC-P—
n@
\1"8 Cne«-— CLEFF

ny, S & Cree= Co
nino s ( Le B
Cear


rlgeiger
Text Box
2


pa)
Q (V|
w [
N
/ o
[ )
J _ q
' \PH (Vg
D T Q
AN r_v P
— <
(Y T
WV
)
|
\
@ T~
N\
D \ )
Q
~ |~ oJ
O |/
— (]
. < ) N
o |\ pd
N\ yd
ALY = ~
A <
L\
/ o | Q <
h 7\ \//t '
ANTRIAN



rlgeiger
Text Box
3




