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OBJECTIVE

BJT

CE Configuration



Common-Emitter Configuration

e It is called common-emitter configuration since :

- emitter iIs common or reference to both input
and output terminals.

- emitter is usually the terminal closest to or at
ground

potential.

o Almost amplifier design is using connection of CE due
to the high gain for current and voltage.

e Two set of characteristics are necessary to describe

the behavior for CE ;input (base terminal) and output
(collector terminal) parameters.



Proper Biasing common-emitter configuration in
active region
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Fig 4.7 : Common-emitter configuration




e I; is microamperes
IuA) compared to
'

Rt miliamperes of I..
V=10V :
CE e I. will flow when Vg >
100 V..=20V
ol CE 0.7V
S0 for silicon and 0.3V for
o germanium

a0y~
S0
40
Al
20
10

e Before this value Ij is
very small and no I;.

e Base-emitter junction is
forward bias

1 1 1 1 1 1 1 1 1 1 1 -‘I.II? - -
L e A Increasing Vg will
0.2 04 06 08 1.0 reduce IB

Input characteristics for a for different values.

common-emitter NPN
transistor
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e For small Vg (Vg < Vepsats Ic increase linearly with increasing of
VCE

e Ve > Viesat Ic NOt totally depends on V. - constant I-

e I;(uA) is very small compare to I (mA). Small increase in Ij
cause big increase in I-

e I[;=0A > I occur.

e Noticing the value when I-=0A. There is still some value of current
flows.



Active
region

Saturation
region

Cut-off
region

* B-E junction is
forward bias
* C-B junction is
reverse bias

* can be employed
for voltage, current
and power
amplification

* B-E and C-B junction
is forward bias, thus
the values of I, and I-
is too big.

* The value of V. is
so small.

» Suitable region
when the transistor as
a logic switch.

* NOT and avoid this
region when the
transistor as an
ampdlifier.

* region below I,=0pA
is to be avoided if an
undistorted ofp signal
is required

* B-E junction and C-B
junction is reverse bias
* I,=0, I- not zero,
during this condition
I-=I-c where is this
current flow when B-E
is reverse bias.
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Beta (B) or amplification factor

e The ratio of dc collector current (IC) to the dc base
current (IB) is dc beta (pdc ) which is dc current gain
where IC and IB are determined at a particular
operating point, Q-point (quiescent point).

e It's define by the following equation:

IC

30 < Bdc < 300 - 2N3904
Bu:h: IE-

e On data sheet, By.=hg with h is derived from ac hybrid
equivalent cct. FE are derived from forward-current
amplification and common-emitter configuration
respectively.



e For ac conditions an ac beta has been defined as
the changes of collector current (I.) compared to
the changes of base current (Iz) where I- and I are
determined at operating point.

e On data sheet, B_.=h
e It can defined by the following equation:

'V ~g=constant




Relationship analysis between a and 3

CASE 1

Ie = Ic + Is (1)

subtitute equ. Ic = Blsinto (1) we get
Ie = (}5’ + I)I E

CASE 2

known e« = 5 [e = Ie (2)
Ie £y
Ic Ic

kn B = = [s = — 3

OWI B T = Is 7 (3)

subtitute (2) and (3) into (1) we get,

o = p and B =




