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» The transistor Is a three-layer semiconductor device consisting of either
two n- and one p-type layers of material or two p- and one n-type layers
of material.

» The former is called an npn transistor, while the latter is called a pnp
transistor.

» In Fig. below both biasing potentials have been applied to a pnp transistor,
with the resulting majority- and minority-carrier flow indicated.
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» The most frequently encountered transistor configuration appears In
Figure below for the pnp and npn transistors.

» It is called the common emitter configuration since the emitter iIs common
or reference to both the input and output terminals (in this case common to
both the base and collector terminals).
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Common-Emitter Configuration

» For the common-emitter configuration, the output characteristics are a plot
of the output current (IC) versus output voltage (VCE) for a range of
values of input current (IB ).

» The Input characteristics are a plot of the input current (IB) versus the
Input voltage (VBE) for a range of values of output voltage (VCE).
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In the dc mode the levels of I¢ and I are related by a quantity called beta
and defined by the following equation:

Bdc

"Iy

For practical devices the level of typically ranges from about 50 to over
400, with most in the midrange.

A relationship can be developed between [ and a using the basic
relationships introduced thus far. Using f = I /Iz we have Iz = I /[, and
from a = I /Igpwe have
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Determining B,. and By. from the collector characteristics.

b I~ (mA)
9 T ;
: . i | . | . | Al
| ! | | | | Px ==
8 ‘ ] 90 HA ' ‘ _ AIB VeE = constant
//'(/;—- 8OpA | ‘ !
7 i i = 70 pA
| e | | . | | ﬁac — AL S
//____ 50:}1A : ‘ AIB VCE=consum IB.’ IBI
5 | =TT i i i | _32mA —-22mA _ 1mA
‘ | | Z ! { 40 pA : | ? - ==
) /‘/____:__________-——-—""""— P . 30 A — 20 nA 10 nA
le, | HHs, | : — 30pA | | | = 100
B n o } . ‘
A’c{3 | __..-—-t:'"“"‘,_—_'zsuA. |
[ = A O-pt. | : 20 nA
fe o = caaas N ' ‘ | I 2.7 mA
l | e | By = < = - 108
1 |
i i |
- . : | | | | Ip=0pA .
0 5 / 10 15 20 25 Vep (V)
Vie =75V

Dr. Zaidoon AL-Shammari Computer Techniques Engineering



Determining B,. and By. from the collector characteristics.

b [~(mA)
I =60 pA
12
" Iy =50 pA
10
::} e o ——— — — — — —
Q-point lp=40pA
8
Bac
TF—————==— === ===== |
| Iy =30pA
6 T
!
5 !
i Iy =20pA
4 i
3 I
: I =10 pA
2 T
| I
B ' Ig=0pA ({epp=0pA)
| | | | / N
0 3 14 15 20 Ver

Dr. Zaidoon AL-Shammari

Al
Al

Al-Mustagbal
University

U SN SETRRN T — E Y
AL MUSTAOSAL UNIVERSITY

Al
Bac N AIB V(‘l:‘=comuml
OmA — 7TmA 2 mA
=T = ST =900
V('lf=c&»nslunl 45 ,'LA - 35 I‘LA lO ,“LA
I 8 mA
Bac = €= 200 - 200
IB 40 [.LA

Computer Techniques Engineering



Common-Emitter Configuration Al-Mustagbal

University iy,
Iz = I-/a. Substituting into -
I = I+ I
we have I . I + Lo
B
and dividing both sides of the equation by I.- will result in
=1+ %

or B=aB + a= (8 + 1)«

so that o = F%

= == lir o«
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Ice = Blg
and since I.=I.+ I,
= Blg + Ig
we have Ie= (B + Dig
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» The common-collector configuration is used primarily for impedance-
matching purposes since It has a high input impedance and low output

Impedance, opposite to that of the common-base and common-emitter
configurations.
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» For all practical purposes, the output characteristics of the common
collector configuration are the same as for the common-emitter
configuration.

» For the common-collector configuration the output characteristics are a
plot of IE versus VCE for a range of values of IB.

» The Input current, therefore, Is the same for both the common-emitter and
common-collector characteristics.
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