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Abstract

When researching and analyzing mid-band analog circuits (discrete or integrated), compared with
empirical qualitative analysis, it's crucial to obtain the required accurate parameter values using
small-signal analyzing method. Traditional analytical method becomes more and more compli-
cated when the number of active devices increases that it can’t even be carried through. Thus, the
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paper investigated and verified a method based on Thevenin and Norton equivalent circuits and
Mason signal flow graph. It is concise and effective, correct and physically clear. It avoids cumber-
someness of traditional method which proceeds by listing many loop voltage or node current equ-
ations and solving them. Thus it's very important to systematically research it and then apply it.
The paper verified that it is correct by comparing its results with those of traditional method, and
with those obtained by Multisim simulations. Moreover, it is valid for various sorts of analog cir-
cuits and appears to be a powerful tool practically.
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Figure 1. The common-emitter h
parameter equivalent model of BJT
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Figure 2. Figure of problem 4.7 in reference [12]
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Figure 3. Small-signal AC equivalent circuit of Figure 2
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Figure 4. The equivalent circuit for calculating output resistance
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Figure 6. Deriving the Norton equivalent circuit seen into the emitter of a BJT
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Figure 11. The obtained Mason signal graph by incrementally solving Figure 8
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