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CONFIGURATION OF TRANSISTER

COMMON BASE CONFIGURATION

In common base configuration circuit is shown in figure. Here base is grounded and it is
used as the common terminal for both input and output. It is also called as grounded base
configuration. Emitter is used as a input terminal whereas collector is the output terminal.

To describe the behavior of common-base amplifiers requires two set of characteristics:

1. Input or driving point characteristics.
2. Output or collector characteristics s

The output characteristics has 3 basic
regions:
o Active region —defined by the biasing arrangements

o Cutoffregion —region where the collector current is OA

o Saturation region- region of the characteristics to the left of Vce =0V



Input Characteristics

It is defined as the characteristic curve drawn between input voltage to input current whereas
output voltage is constant.

To determine input characteristics, the collector base voltage Vcg is kept constant at zero and
emitter current Ig is increased from zero by increasing Ves.

This is repeated for higher fixed values of Vcg.

A curve is drawn between emitter current and emitter base voltage at constant collector base
voltage is shown in figure.
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CB input characteristics
When Vg is zero EB junction is forward biased. So it behaves as a diode so that emitter current

Increases rapidly.

Output Characteristics

It is defined as the characteristic curve drawn between output voltage to output current whereas
input current is constant.

To determine output characteristics, the emitter current Ie is kept constant at zero and collector current Ic is
increased from zero by increasing Vce.This is repeated for higher fixed values of Ie.



From the characteristic it is seen that for a constant value of Ig, Ic is independent of Vcg and the curves
are parallel to the axis of Vcg.

As the emitter base junction is forward biased the majority carriers that is electrons from the emitter
region are injected into the base region.
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CH output characteristics
In CB configuration a variation of the base-collector voltage results in a variation of the quasi-
neutral width in the base. The gradient of the minority-carrier density in the base therefore changes,
yielding an increased collector current as the collector-base current is increased. This effect is
referred to as the Early effect.

Transistor parameters in CB configuration

The slope of CB characteristics will give the following four transistor parameters. It is known as
base hybrid parameters.

I.  Inputimpedance (hip): It is defined as the ratio of change in input voltage (emitter voltage)
to change in input current (emitter current) with the output voltage (collector voltage) is

kept constant.

AV,
hy = T?, V5 constant

This ranges from 200hms to 50ohms.
I[I.  Output admittance (hop): It is defined as the ratio of change in output current (collector

current) to change in output voltage (collector voltage) with the input current (emitter

current) is kept constant. This ranges from 0.1 to 10 mhos

AT
h,y =———, I constant
AV 7




IlIl.  Forward current gain (hs): It is defined as the ratio of change in output current
(collector current) to change in input current (emitter current) with the output
voltage (collector voltage) is kept constant.

hp, = ——, V., constant.
o Alg ch

This ranges from 0.9 to 1.0.

IV.  Reverse voltage gain (hr): It is defined as the ratio of change in input voltage

(emitter voltage) to change in output voltage (collector voltage) with the input
AV
ER
= ———, I constant
rb dvfﬂ' £
current (emitter current) is kept constant.

This ranges from 10~ to 10™,

h

COMMON EMITTER CONFIGURATION

» In common emitter configuration circuit is shown in figure. Here
emitter is grounded and it is used as the common terminal for both
input and output.

» ltisalso called as grounded emitter configuration.

» Baseis used as a input terminal whereas collector is the output terminal.

» Two set of characteristics are necessary to describe the
behavior for CE ; input (base terminal) and output (collector
terminal) parameters.
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Input Characteristics

It is defined as the characteristic curve drawn between input voltage to input
current whereas output voltage is constant.

To determine input characteristics, the collector base voltage Vs is kept constant at
zero and base current Ig is increased from zero by increasing Vee.

This is repeated for higher fixed values of Vck.

A curve is drawn between base current and base emitter voltage at constant
collector base voltage is shown in figure.
Here the base width decreases. So curve moves right as Vce increases.
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CE input characteristics

Output Characteristics

It is defined as the characteristic curve drawn between output voltage to output
current whereas input current is constant.

To determine output characteristics, the base current Ig is kept constant at zero
and collector current Ic is increased from zero by increasing Vce.

This is repeated for higher fixed values of Ig..
From the characteristic it is seen that for a constant value of Ig, Ic is independent of
Vce and the curves are parallel to the axis of Vck.
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Saturation region

Vee (V)

CE output charactenstics

The output characteristic has 3 basic regions:
- Active region —defined by the biasing arrangements
- Cutoff region —region where the collector current is 0A

- Saturation region- region of the characteristics to the left of VCB = OV

COMMON COLLECTOR CONFIGURATION

In common collector configuration circuit is shown in figure. Here collector is
grounded and it is used as the common terminal for both input and output. It is also
called as grounded collector configuration. Base is used as a input terminal whereas
emitter is the output terminal.
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Input Characteristics

It is defined as the characteristic curve drawn between input voltage to input current

whereas output voltage is constant.

fo LAY
LY

1w t————fF———————
a0 + Veo = AW
B8O Veo =

40 4
20 4

e 1 =Z 3 4 5 Vas{w)
O imput characteris-
IiC=

To determine input characteristics, the emitter base voltage Ves is kept constant at zero

and base current Ig is increased from zero by increasing Vac.
This is repeated for higher fixed values of Vck.

A curve is drawn between base current and base emitter voltage at constant
collector base voltage is shown in above figure.

Output Characteristics

It is defined as the characteristic curve drawn between output voltage to output
current whereas input current is constant.

To determine output characteristics, the base current Ig is kept constant at zero
and emitter current Ie is increased from zero by increasing Vec.

This is repeated for higher fixed values of Ig.

From the characteristic it is seen that for a constant value of Ig, Ie is independent of

es and the curves are parallel to the axis of Vec.

Fe I
&

le = 100 uA
fe = BO ph
lag = GO M

lg == 40 oA,

fog = 20 pedd

dgp = O pads
+ - i = L |
o 1 =2 a 4 5 =3

O ottt characraristics

B W & O O

14



14



14



14



