3/31/2014

BJT as Amplifiers
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Figure 6.32 Biasing the BJT amplifier at a point Q located on the active-mode segment of the VTC.
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Figure 6.35 Effect of bias-point location on allowable signal swing: Load line A results in bias point Q, with a corresponding V.. thal is too
close to V.. and thus limits the positive swing of «... Al the other exireme. load line B results in an operating point, O too close o the
saturation region, thus limiting the negative swing of v
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T ion of the as an amplifier, (b) The circuit of (a) with the signal source v,
eliminated for dc (bias) analysis.

Figure 6.36 (a) C: P circuit to il te the
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Figure 6.37 Linear operation of the transistor under the small-signal condition: A small signal v, with a tri i is
on the dc voltage V. It gives rise to a colleclor signal current i, also of triangul. ., SUpeTimp on the dc current /-
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 circuit with de sources replaced by short circuits;
(d) amplifier circuit with transistor replaced by its hybrid-it, small-signal models,
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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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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)
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Common Emitter with R;
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Figure 6.53 (a) CB amplifier with bias details omitted; (b) Amplifier equivalent circuit with the BIT represented by its T Model.
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Figure 6.54 Illustrating the need for a unity-gain buffer amplifier.
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Figure 6.55 (a) C collector amp or emitter-foll . (b) Equi circuit the BJT with its T model.
Note that r, appears in parallel with ;. Since in discrete circuits r,* R, we shall neglect it, thus obaining the simplified circuit in {c).
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