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Biasing

Biasing: The DC voltages applied to a transistor in
order to turn it on so that it can amplify the AC signal.

Recall the following basic relationships for a transistor:

V.. =07V
le =(B+D1,
e =p1,
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establishes an
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Various operating points within the
limits of operation of a transistor.
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The Three States of Operation

 Active or Linear Region Operation
Base—Emitter junction is forward biased
Base—Collector junction is reverse biased

 Cutoff Region Operation
Base—Emitter junction is reverse biased

 Saturation Region Operation
Base—Emitter junction is forward biased
Base—Collector junction is forward biased
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DC Biasing Circuits

* Fixed-bias circuit

« Emitter-stabilized bias circuit
« Collector-emitter loop
 \oltage divider bias circuit

« DC bias with voltage feedback
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Fixed Bias configuration
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Fixed Bias configuration

Vee Vee
R
B + —0
Rp C
I +
ac o
input © H . o—= E VCE
signal G -+ _
Vee T E

Fixed bias circuit DC equivalent
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The Base-Emitter Loop

From Kirchhott’s voltage i )+
law:
Rp
*Vee— 1gRg = Ve =0 + _
: Voo =.
Solving for base current: = +-
I
Iy = Vce — VBE tBE
Rp \
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Collector-Emitter Loop

Collector current: P
C

| =Blg _

= +
From Kirchhoff’s voltage law: + \ () — Ve

Ic

Vce = Vee — IcRce Ve
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Example 41 VCC=I+12V

Find lgo s lco Vero » Ve
, V¢, Vge. -

Rp 2.2 k2
, Ey C
240 kQ I ac
e n output
C, Ip \ 10 uF
ac \1
input 7 Vee ﬂ =50
10 uF /
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LLoad Line Analysis
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LLoad Line Analysis
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LLoad Line Analysis

VC E

Movement of the @-point with increasing level of /.
(The level of /5 is changed by varying the value of R,)
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... Load Line Analysis

R3 >R2 >R1

Effect of an increasing level of /. on the load line and the ¢-point.
(V¢ fixed)
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LLoad Line Analysis
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Effect of lower values of V,-on the load line and the Q-point.
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Example 4.3

Find V¢, R¢, Rgfor
the fixed biasing
configuration
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Emitter-Stabilized Bias Circuit

Vee
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R

Adding a resistor It
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Base-Emitter Loop

From Kirchhoff’s voltage law:

+VCC _IERE _VBE_IERE =0

Sincelg=(B +1)lg:

Vce - 18Rg - (B+1)IgRg =0

Solving for I5: g

__ Vec-VBE
RB +(ﬁ+1)RE

Is
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Collector-Emitter Loop

From Kirchhoff’s voltage law: t, v

IERE+VCE+ICRC—VCC=O .

Since Iz I.:

+

RC JIC
Vce =Vee —Ic(Rec +REg) X
+

: +
Also: VCE( ) v,
=

VE =1gRE -
&
VC=VCE+VE=VCC-|CRC B ‘IE
E
Ve =Vcc —IrRRg =VBe + VE A

PEARSON Electronic Devices and Circuit Theory, 10/e . Copyright ©2009 by Pearson Education, Inc.
e Robert L. Boylestad and Louis Nashelsky Dr. Talal Skaik 2014 19 Upper Saddle River, New Jersey 07458 « All rights reserved.




Example 4.4 K
FindIg Ic Vee, Ve Ve Vg Vgc

2 kQ
430 kQ 10 uF
—»
10 uF
Vi H . B =50
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Improved Biased Stability

Stability refers to a circuit condition in which the
currents and voltages will remain fairly constant over
a wide range of temperatures and transistor Beta (3)

values.

Adding R¢ to the emitter improves the stability of a transistor.

PEARSON Electronic Devices and Circuit Theory, 10/e . Copyright ©2009 by Pearson Education, Inc.
= Robert L. Boylestad and Louis Nashelsky Dr. Talal Skaik 2014 21 Upper Saddle River, New Jersey 07458 « All rights reserved.




Improved Biased Stability

+20V
VCC =+12V I
" 2 kQ
g Re 430 kQ § 10 uF
Ry 2.2 kQ " v
2uoke e o - 10 uF
/ + 1()ILF output V; H ﬁ =50
& l B
- Hl ¢ K ‘> B =350
mpu CE =2
10 uF
/ 1kQ I 40 UF
B I (nA) I (mA) Vee (V) B Iy (pA) I (mA) Vee (V)
50 47.08 2.35 6.83 50 40.1 2.01 13.97

100 47.08 4.71 1.64 100 6.3 3.63 0.11
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LLoad Line Analysis

VCE :Vcc _Ic (Rc +RE)
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