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Abstract

In the designs of integrated circuits, the buffer circuits used for driving a large capacitive load
from minimum-structured logic circuit outputs have important effects upon system throughputs.
Therefore it is important to optimize the buffer circuits. In this paper, the principle of designing
CMOS buffer circuits which have the minimum delay and drive the given capacitive load is discuss-
ed. That is, the effects of load capacitance upon rise time, fall time, and delay of the CMOS inverter
and the effects of parasitic capacitances are finely analysed to calculate the requested minimum-
delay CMOS buffer condition. This is different from the method by C.A. Mead et. al.[234] which
deals with passive-load-nMOS buffers. Large channel width MOS transistor stages are necessary to
drive a large capacitive load. The effects of polysilicon gate resistances of such large stages upon
delay are also analysed. And, the area of buffer circuits designed by the proposed method is smaller
than that of buffer circuits designed by C.A. Mead’s method.
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Table 2. The parasitic capacitance effects on A’ and V.

C’dbn (F/m*) C’ dbp (F/m?)
0 0.8E— 4 0.9E—4 1.0E—4 0 0.8E— 4 0.9E— 4 1.0E— 4
A +0 +0.034 +0.038 +0.042 +0 +0. 092 +0.10 +0.12
\Y% +0 +0.039 +0.044 +0.048 +0 +0.11 +0.11 +0. 14
C’jswn(F/m] C’ jswp (F/m)
0 2.45E—10 7.0E—10 9.0E—10 0 2.45E—10 6.0E—10 8.0E—10
A’ +0 +0. 026 +0.074 +0.095 +0 +0.071 +0.17 +0.23
v +0 -+0.030 +0. 056 +0.072 +0 +0. 082 +0.20 +0. 26
HE 3. asmag’t V,Wel v+ 48

Table 3. The effects of az, andag, on Vand W,

A4p LYT3

0.5 0.61 | 0.8 1.0 0.5 | 0.6 | 0.76 L0
+0.31| +0.38 | +0.50 | +0.63 | +0.22| +0.27 | +0.34 | +0.44
Wif+0.79 | +0.96| +1.3 | +1.6 | +0.56 [ +0.67 | +0.85 | +1.1
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