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LLSTITUTIONS
~ Common-base terminology is derived from the fact that
the :

- base is common to both input and output of the
configuration.

- base is usually the terminal closest to or at
ground potential.

= All current directions will refer to conventional (hole) flow
and the arrows in all electronic symbols have a direction
defined by this convention.

~ Note that the applied biasing (voltage sources) are such as
to establish current in the direction indicated for each
branch.
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To describe the behavior of common-base amplifiers
requires two set of characteristics:

- Input or driving point characteristics.

- Output or collector characteristics

1 The output characteristicshas 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
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WLTIITITIONS

Active Saturation Cut-off
region region region
*[E increased, Ic increased |+ BE and CB junction * Region below the
*BE junction forward bias |15 forward bias line of [e=0 A
and CB junction reverse » Small changes in'ce | » BE and CB is
bias will cause big different | reverse bias
sRefer to the graf, Ic = IE to lc » no current flow
o[z not depends on Vee * The allocation for at collector, only
«Suitable region for the this region is to the lealkage current
; - : left of Vee= 0V,
ransistor working as
amplifier
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that a first approximation to the relationship B&&EenH
IE and IC in the active region is givenby

I ~IE

71 Once a transistor is in the 'on’ state, the base-emitter
voltage will be assumed to be

Vge = 0.7V
IE‘i
0 07 Vo
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In the dc mode the level of I and Iz due to t'
majority carriers are related by a quantity cal, "w ) S
3 I pha LLTTITUTIONS

lc
=
|

IC —_ JIE + ICBO
It can then be summarize to I = It (ignore Icgpo du
to small value)

For ac situations where the point of operation moves
on the characteristics curve, an ac alpha defined by

) Lle
e

Alpha a common base current gain factorthat shows
the efficiency by calculating the current percent from
current flow from emitter to collector.The value of
is typical from 0.9 ~ 0.998.
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iasing I

- Proper biasing CB configuration in active regiol#§{/"*"
approximation I¢ Ul Ig (Ig L OUA)

pnp
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INSTOIT,

ommon-Emitter Configuration

~ It is called common-emitter configuration since :

- emitter is common or reference toboth input and
output terminals.

- emitter is usually the terminal closest to orat
ground

potential.

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

- Two set of characteristics are necessary to describe
the behavior for CE ;input (base terminal) andoutput
(collector terminal) parameters.
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Proper Biasing common-emitter configuration in activeregion

\

cCC

(b pop transiztor configuration

Fig 4.7 : Common-emitter configuration
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A
IEFL )

V=1V _ _
- Ig is microamperes compared

Vg L to miliamperes of I.
13‘;: Veg= 20V - Igwill flow when Vge > 0.7V
sk for silicon and 0.3V for
70 germanium
23: -~ Before this value Igis very
2l small and no I;.
30 Base-emitter junctionis
- forward bias
0 1 Increasing Ve will reduce

i o Vee(Y) I for different values.
0.2 0.4 06 08 1.0

Input characteristics for a
common-emitter NPN transistor
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aturatior Aot i .
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1 For small Vcg (Vce < Veesat, Icincrease linearly with
increasing of V¢

Ve > Veesar Ic not totally depends on Vg [ constant I

1 Ig(uA) is very small compare to I (mA). Small increase in
Iz cause big increase in I¢

IB=O ATl ICEO OCCur.
Notici
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Active
region

Saturation
region

Cut-off
region -

Qrw,a:rd 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
amplifier.

* region below Iz
is to be avoided if an
undistorted o/fp signal
is required

* B-E junction and C-B
junction is reverse bias
* I,=0, I- not zero,
during this condition
I-=I-gn where is this
current flow when B-E
is reverse bias.
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/,, =0

B.m open

( ollector to emitter
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current (IB) is dc beta (Bdc ) which is dc current gain
where IC and IB are determined at a particular operating
point, Q-point (quiescent point).

- It's define by the following equation:

30 < PBdc < 300 (1 2N3904 Bac | Is

~ On data sheet, B 4.=he with A is derived from ac
hybrid equivalent cct. FE are derived from forward-
current amplification and common-emitter
configuration respectively.
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changes of collector current (Ic) compared U5 rHe”
changes of base current (Ig) where I-and Iz are
determined at operating point.

71 On data sheet, [ .=h¢e
- It can defined by the following equation:

'V ~g=constant
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Common-Base

Although the Common-Base configuration is not the most common

biasing type, it is often helpful in the understanding of how the BJT
works.

Emitter - Current Curves

Active Region

Saturation Region



Common-Base

| Vee |
C E
Circuit Diagram: NPN Transistor C E
Ves Vee
The Table Below lists assumptions that |
can be made for the attributes of the 8
common-base biased circuit in the
different regions of operation. Given for a " ) e !
Silicon NPN transistor. B
Ves VeE
Region of C-B E-B
Operation le Vee Vee Ves Bias Bias
Active Blg =VgegtVe ~0.7V ov Rev. Fwd.
Saturation Max ~Q0V ~0.7V -0.7V<V_ <0 Fwd. Fwd.
Non
Cutoff ~0  =Vge#tVee OV OV  Rev. ,0on¢

/Rev.



Common-Collector

The Common-Collector
biasing circuit is basically
equivalent to the common-
emitter biased circuit
except instead of looking
at I as a function of Vg
and |z we are looking at I¢.
Also, sincea~1,and a =
Ic/le that means I~

Emitter-Current Curves

Active
rRegion

Saturation Region

Cutoff Region
IE =0



Common-Emitter

Circuit Diagram
VCEQ Collector-Current Curves

Vee 5 Acti%{e
Region

Region of Description

Operation
Active Small base current Vee
controls a large _ ‘
collector current Saturation Region
Saturation Vcggay~ 0.2V, Vce FU_togf Region
o=

increases with I¢

Cutoff Achieved by reducing
g to O, Ideally, I will
also equal 0.




Biasing the transistor refers to applying voltage to

get the transistor to achieve certain operating

conditions.

Common-Base Biasing (CB) :  input = Ve & e
output =Veg & I

Common-Emitter Biasing (CE): input = Vg & lg
output= Ve & I

Common-Collector Biasing (CC): input = Vge & Ig
output =V

EC&IE
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Transistor Configuration Summary Table

Transistor Configuration | Common Base |Common Collector (Emitter Follower], Common Emitter
Voltage Gain High Low Medium
Current Gain Low High Medium
Power Gain Low Medium High
Input / Output Phase Relationship 0° 0° 180°
Input Resistance Low High Medium
Output Resistance High Low Medium
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