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Figure 5.43 Two obvious schemes for biasing the BJT: (a) by fixing Vg
Ic and hence in ¥, and therefore are considered to be “bad.” Neither scheme is recommended.

; Smell variakons in Vge vesrrayeom. s
olue 4o &, R, Hm:_‘_gf___Lb___g
P CP Y or9e T veoliafzons

; (b) by fixing 7. Both result in wide variations in
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Figure 5.44 Classical biasing for BJTs using a single power supply: (a) circuit; (b) circuit with the voltage divider
supplying the base replaced with its Thévenin equivalent.













Exercise 5.32
(refers to Example 5.13)
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Figure 5.45 Biasing the BJT using two power supplies. Resistor R, is needed only if the signal is to be capacitively
coupled to the base. Otherwise, the base can be connected dire ctlyt o ground, or to a grounded signal source, esultmg in
almost total Bindependence of the bias current.
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Figure 5.48 (a) Conceptual circuit to illustrate the operation of the transistor as an amplifier. (b) The circuit of (a) with the .' v

signal.source vy, €liminated for dc (bias) analysis. W sm“ s ' a m'" ‘*
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Figure 5.49 Linear operation of the transistor under the small-signal condition: A small signal v, with a triangular
waveform is superimposed on the dc voltage Vs It gives rise to a collector signal current 7, also of triangular waveform,
superimposed on the dc current ... Here, i, = &nVse» Where g, is the slope of the i—v,, curve at the bias point Q.




: Sraell Q'Iwaﬁ [nput Res/stance
‘B le mTe , Lo Ue L -

R TR TR v
(sﬁ( signad o.ffmoru-dl'on)

Defire =the 5

"
) <
|

'- C . O . 40d %% v U Ut ow B o AT eI
- the signal components are present. Note that this is a representation of the signal operation of the BJT
amplifier circuit. ‘




Exercise 5.37
Exercise 5.38




()

Same circndts |
Use whichever suoks |
( Grven velues, pusondd preference)

Figure 5.51 Two slightly different versions of the simplified hybrid-z model for the small-signal operation of the BJT. The equivalent circuit

in (a) represents the BJT as a voltage-controlled current source (a transconductance amplifier), and that in (b) represents the BJT as a current-
controlled current source (a current amplifier).
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Figure 5.52 Two slightly different versions of what is known as the 7' model of the BJT. The circuit 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 resistance , rather than the base resistance r_featured in the hybrid-n model. ’




Figure 5.53 Example 5.14: (a) circuit; (b) dc analysis; (¢) small-signal model. | vbe -
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Figure 5.54 Signal waveforms in the circuit of Fig. 5.53.
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Figure 5.56 Distortion in output signal due to transistor cutoff. Note that it is assumed that no distortion due to the transistor

' .
nonlinear characteristics is occurring. nea*u ‘ .W' ﬂ
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Figure 5.57 Input and output wavef; d circuit of Fig. 5.55. Observe that this ampllﬁer is noninverting, a property of
be

the common-base configuration. . o “ W* N ’ (“e M 1;’
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Figure 5.58 The hybrid-z small-signal model, in its two versions, with the resistance r, included.
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