AdaY! 9l daols

Sl Zdlally dudall cbinddl s !
— QW Juadll/ 450l dl> .0l

N
=
a4
Ly
Ly
=
N
2
Ly
|

18 0 lxadl Ol gas
. / T
Bipolar Junction
transistor (B)T)

\/ -

(7) 852 Lol 0B 90 b dillas : yoloxall ol

=
=
=
Z
=
n
A
2
<
Z
<
=
<
O
)
a\
U4
W4
U4
I
=
S
L
Q
>
4
-
2
=
>

COLLEGE -PHYSICS DEPT. SECOND STAGE 2.nd COURSE

RESEARCh - SAWA UNIVERSITY

The Seventh lecture/ twelveth week



oo, all pauy

] THE NAME OF GOD, THE MOST
GRACIOUS, THE MOST MERCIFUL

Department of Physics
and Radiotherapy




Bipolar Junction
transistor (B)T)

Transistor Definition

A transistor is a semiconductor device used to a é)hf y Or sw1tch electrical
signals.and power. It 1s one_of the basic buil blocks of modern
eleéctronics.[11 1t 1s composed of semiconductor material, usually with at least
three terminals for connection to an electronic circuit.

(a) collector : It 1s the largest part and dissipates heat.
(b) emitter :It is emiting electrons through the base to the collector.

base : It 1s thinner and smaller in size and located between the collector
and emitter
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Transistor symbol:
Collector c Emitter E

Fig. (30 )Tansistor Types




Configuration of Transistor

The three types of configurations are

(a) Common Base configuration

(b) Common Collector configuration
(c ) Common Emitter configuration

In every configuration, the emitter junction is forward biased and
the collector junction is reverse biased.



(a) Common Base CB Configuration

Common Base Connection
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Fig. (32) Common Base con.



(b) Common Collector CC Configuration

Common Collector Connection
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Fig. (33) Common collector con.



(c ) Common Emitter configuration
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Fig. (34) Common Emitter



Type equation here.Base Current Amplification factor (3

Type equation here.Emitter Current Amplification factor «

A
a= A_ """""""""""""""""""""" (39)
e=l.+s (40)



Relation between B and a

When we divide equation (41) by (AI;. ) we obtain :

Alg=A  +Alg an
2— =i— + 2— from equation (39) and (38) we obtain :
- = 1 + —
— - 1 _—

When we reverse the equation (42) :

B=— (43)

a = — ( HomeWork)

(42)



Different Regions of BJT Operation

Fig.(35) (CE-Configuration of BJT)

Fig.(36) BJT Operation region

| +




(a) Cut- off region:
In this region

I-(1g =0A ) see equation (38) ,Hence
2- (Ic =0A )
3-Vce =Vec

(b) Saturatiion region:
In this region

|- (1g “MaximumValue ) gee equation (38) ,Hence
2- ( |c =l saturation currentA )

3-V =0 v

(c) Operation Region:

In this region,The emitter diode is forword
Baise,while the collector diode is reverse baise
Here, all variables(lg, Ic .V have specific values
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