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| Tuble 8.1 Area and permeter of transistors in 4 input NAND gate.
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Itis the g! size inverter. The effect of
intra-cell routing, which is small, is ignored. The various contributions are summarized in
Table 6.2. For the NMOS and PMOS junctions, we use K, = 0.57, K= OGI and
= 0.79, K, gy, = 0.86, respectively. Notice that the gate-to-drain capacitance —ﬂvé
by a factor of two for all internal nodes and the output node 1o account for the Miller
effect (this ignores the fact that the internal nodes have a slightly smaller swing due to
the threshold drop).

gleje|e
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Table 8.2 C: o of the cutput. The tabie shows
the inrinsic duley of the gaia without axiva loading. Aty far-oul capackance would simgly be
added 1o the C, term.

Capacitar
G

Coatribations (H-+1)
CatCut2°Cu*2°C

Valee (fF) (H-+L)

(057 0.0625* 24 061 * 0.25* 0.25) +
(0.57 * 0.0625 * 2+ Q.61 * 0.25% 0.28)
2% [@I1*05)+2* @I *05)=0EHF
(0.57% Q0625 * 24 061 * 0.25% 0.28) +
(0.57 * D.0625 * 2+ 061 * 0.25* 0.20)
2% {031 %°0.5)+2° (031 *0.5)=085F
(0.57° 0.0625* 20 0.6 * 0.25* 0.28) +
{0.57 % D.0625 * 24 0,61 * 0.25* 0.26) +
2°(031*0.5)+2* (031 * 05) = 0.AS0F
@ST*025°2+061 ° 173 %02)+
2% (001 0.9)4 4 * (0790 171675% | 9+ 006
* 0875 022+ 4 * 2% (0.27 * 0.375) = SATF

C Cag*Cy+2*Cp+1*Cy

Cy CatCut2Cpt2°C,,

G |Ca*2*Cput Ca*Con*Car* Ca*
I°Cu 1 Cout 2" Cogt 2% Con
"Cut4¥Cgt4°24Cou

Using Eq (6.4), we can compute th .
L= u{%’“)(w;ru‘omu-wﬁu-smm- 85ps

delay =

| place depending upon the operating region.

The simulated delay for this particular transition was found to be 86 psec! The hand analysis
gives a fairly accurate estimate given all assumptions and lincarizations made. For example,
we stsume that the gate-source (or gate-drain) capacitance only consists of the overlap com-
ponent. This i not entirely the case, as the wragsition some other contnibutions come
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