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Figure 6.36 (a) C circuit o ill te the ion of the as an amplifier, (b) The circuit of {a) with the signal source v,

eliminated for dc (bias) analysis.
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Figure 6.37 Linear operation of the transistor under the small-signal condition: A small signal v, with a
on the dc voltage V. It gives rise to a colleclor signal current i, also of triang . superi
Here, i, = g, 1, where gm is the siope of the i—u,. curve al the bias point Q.
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Figure 6.38 Illustrating the definition of 7, and r..
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» The DC bias determine the
circuit parameters (r.,r. ,9.,)-
» DC sources are removed

Re
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The Hybrid-t Model

Figure 6.40 Two slightly different versions of the hybrid-n model for the small-signal operation of the BJT. The equivalent circuit in
(a) represents the BIT as a voltage-controlled current source (a transconductance amplifier), and that in (b) represents the BIT as a current-
controlled current source (a current amplifier).
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The T Model
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Figure 6.41 Two slightly different versions of what is known as the T mode! of the BJT. The circull in (a) is a voltage-controlled current source
representation and that in (b) is a current-controlled current source representation. These models explicitly show the emitter resistancere
rather than the base resistance r, featured in the hybrid-x model.
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Figure 6.42 Example 6.14: (a) amplifier circuit; (b) circuit for de analysis; (c) amplifier circuil with de sources replaced by shor circuits;
(d) ampiifier circuit with transistor replaced by its hybrid-it, small-signal models.
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Figure 6.43 Signal waveforms in the circuit of Fig. 6.42. (continued)
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Figure 6.43 (continued)
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Figure 6.44 (a) circuit; (b) dc analysis; (c) circuit with the dc sources eliminated; (d) small-signal analysis using the T model for the BIT.
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ve (V)A

a property of the grounded base configuration.

Figure 6.45 Input and output waveforms for the circuit of Fig. 6.44. Observe that this amplifier is noninverting,
Copyright © 2010 by Oxford University Press, Inc.
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(a) Circuit for Example 6.14; (b) Circuit for Example 6.16.

Figure 6.46 Performing signal analysis directly on the circuit diagram with the BJT small-signal model implicitly employed:
Copyright © 2010 by Oxford University Press, Inc.
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Including the early Effect
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Figure E6.41
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Table 6.4 Small-Signal Models of the BIT
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Basic Amplifier Configuration

(a) Common-Emitter (CE)

(¢) Common-Collector (CC)
or Emitter Follower

(h) Common-Base (CB)




