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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
. (B+D1,
. =pl,
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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-Dbias circuit
Emitter-stabilized bias circuit
Collector-emitter loop
Voltage divider bias circuit
DC bias with voltage feedback
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The Base-Emitter Loop

From Kirchhoff’s voltage
law:

*Vee— IgRg = Ve =0
Solving for base current:

o — Vce — VBE
B = Re

Vc-(~ 1

| "
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Collector-Emitter Loop

+
Collector current: -
C Io
IC=4MB -
 C— .|.

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

Vce =Vee —IcRe
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Example 4.1

Find lgo s leo » Veeo » Va
Ve, Vae

VCC =+12V
Rp
2uoke I

¢y

ac \i

input n
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Load Line Analysis
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Movement of the Q-point with increasing level of /..
(The level of /5 is changed by varying the value of Ry)

12
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ek

Effect of an increasing level of /. on the load line and the @-point.
(Vo fixed)
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Load Line Analysis

Al

VCCI > VCC2 > VCC3

Q-point  Ip

R

Vees Q-point Q-point

0] Vees Vee, Veey <t

Effect of lower values of V. on the load line and the Q-point. 14
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Example 4.3

FInd V¢, Re, Rg for
the fixed biasing
configuration

15
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Emitter-Stabilized Bias Circuit

Ve
[ "
R¢

Adding a resistor [ oV,
(Rg) to the emitter Lﬁ» C,

circuit stabilizes the  vie——])F

bias circuit. €
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Base-Emitter Loop

From Kirchhoff’s voltage law:

+VCC _IERE_VBE_IERE =0
Since lc = (B +1)l;:

Vec-1gRg-(B+1)IgRg =0

T Vee

Solving for I5:

__ Vec - VBE
RB +(B+1)RE

Is

17
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Collector-Emitter Loop T

From Kirchhoff’s voltage law: B L’_, v,
) .C o 2

|LRE + Vg +1cRe — Voo =0 ? | A

Since Iz I::

+

RC ‘IC =
Vce =Vee —Ic(Re +REg) g
+

: +
Also: VCE( ) v,

Ve = 1R -
&
Ve =Vce +VE=Vce -IcRe . ‘IE
E
Vg =Vcc —IrRRB =VBg + Vg A
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Example 4.4
Find IB, IC,VCE , VC,VE,VB,VBC.

+20V

2 kQ

430 kQ 10 uF
—
10 uF

A\l =
] piEct

1 kQ == 40 uF

19
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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 Rg to the emitter improves the stability of a transistor.

20
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Improved Biased Stability

+20V

Voo =+12V ¢

2 kQ
g R, 430 kQ § 10 uF

c
uok e iy Z 10 uF
I\ output v; \l B=50
c I Ip +\ 10 KF ’ y
1
ac wo | r
input 1" VCE ﬁ =50

10 uF
/ 1kQ

B Iy (nA) I (mA) Vee (V) B I; (pA) Ic (mA) Vee (V)
50 47.08 235 6.83 50 40.1 2.01 13.97
100 47.08 471 164 o 16,3 3 63 9.11
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LLoad Line Analysis §

Ll
— 1-

VCE :Vcc _Ic (Rc +RE

Ve =Vec ‘IC:OmA

| — VCC
C
R +R¢

Ve =V
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