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DC Analysis of Transistor Logic Circuits
with The Nonlinear Model

by Kazuhiko Azumi, Takashi NISHIMURA
and Ydji SHINADA

The Ebers-Moll model, the charge controll model and the Linvill’s lumped constant
model are used as a model which describes the large signal response of the transistor.
These models are all based on the same mathematical model.

The non-linear model can be used for the DC analysis and the time response.
We analyzed the DC operation of the transistor logic circuits and made sure of it
by an experiment, with the result, the theoretical values agreed sufficiently with the

experimental values.
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Table 1. Parameters of transistors

= e e an (A) ai (A) axn (A) ax (A)
1 0.1484 x10-13 0.1187x10-13 0.1437x10-13 0.5072x10-13
2 0.8799x10-14 0.1120x 1013 0.8623x10-14 0.2137x10-13
3 0.5128x 1014 0.9523 1014 0.4882x10-14 0.3052x10-13
4 0.6560x 1014 0.1261x10-13 0.6297 x 1014 0.4028 x10-13
5 0.8389x 1014 0.1447x10-13 0.8154 1014 0.3231x10-13
6 0.3323x10-13 0.2790x 1013 0.3207x10-13 0.5975x10-13
4 0.3456x 1013 0.3245x10-13 0.3373x10-13 0.6791x 1013
8 0.4041x10-13 0.3293x10-13 0.3988 x10-13 0.6213x10-13
9 0.2430x 1013 0.3091x10-13 0.2406x 10 13 0.6719x10-13
10 0.2608 1013 0.1794x10-13 0.2582x10-13 0.3430x10-13
11 0.1141Xx10-5 0.1448x10-5 0.1110x10-5 0.2006x 105
12 0.8617x10-6 0.1127x10-5 0.8368 X106 0.1452x10-5
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1) D. Lynn, C. S. Meyer, D. J. Hamilton: Analysis and Design of Integrated Circuits, (1967),
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