Chapter.5
Transistor Bias Circuits

BJT as a Switch

(a) Cutoff - open switch
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BJT as an Amplifier
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DC Bias

O A transistor must be properly biased with a dc
voltage in order to operate as a linear amplifier.

L The purpose of biasing a circuit is to establish a
proper stable dc operating point Q-point ( Vg, I¢).

O A dc operating point must be set so that signal
variations at the input terminal are amplified and
accurately reproduced at the output terminal.

DC biased circuit
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Graphical Analysis of DC Biasing R. >/
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d  The transistor is biased with V. and Vgg to obtain Iy M
certain values of I, I, I, and V¢ W Vep — mm==Vec
Ry I, - - 10V
 The collector characteristic curves are shown to 2“'3 = 10k
illustrate the effects of dc bias. OV-3V Boc=100| 17,
d By varying Ig,we can obtain several Q-points. = = =

(a) DC biased circuit
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(b) The dc load line. 3



Linear Operation
2200

 The region along the load line including all points
between saturation and cutoff is generally known as

the linear region of the transistor’s operation.
.. i i fipe = 100
The output voltage is ideally a linear reproduction of
the InpUt. I'I]gﬁ — 3TV
d  Q-Point: (Vigg =34V, lgo= 30 mA) = = =
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d Assume sinusoidal voltage, V,y, IS
;r_u=|3]}|'_.|r|';|:|=[l[I]]iEm,uf'ﬂ:q[]mﬂ

superimposed on Vgg, causing the

{~ (mA) : :
base current to vary sinusoidally 100 ;}J Verg=Vec —IoqRe =10V - (G0 mAX220 1) = 34V
. . &
pnA above and below its Q-point
value of 300 pA. 50

(J This causes the collector current to 220
vary 10 mA above and below its Q-
point value of 30 mA.

L The collector to-emitter voltage varies
2.2 V above and below its Q-point
value of 3.4 V.




