


 
 



 
 



 



 



 

 
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 Cutoff region – region where the collector current is 0A 

o Saturation region- region of the characteristics to the left of VCB =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 VCB is kept constant at zero and 

emitter current IE is increased from zero by increasing VEB. 

This is repeated for higher fixed values of VCB. 
 

A curve is drawn between emitter current and emitter base voltage at constant collector base 

voltage is shown in figure. 

 

When VCB 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 VCB.This is repeated for higher fixed values of IE. 



From the characteristic it is seen that for a constant value of IE, Ic is independent of VCB and the curves 

are parallel to the axis of VCB. 

As the emitter base junction is forward biased the majority carriers that is electrons from the emitter 

region are injected into the base region. 

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. Input impedance (hib): 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. 

This ranges from 20ohms to 50ohms. 

II. Output admittance (hob): 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 10µ mhos 
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III. Forward current gain (hfb): 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. 

 

 
This ranges from 0.9 to 1.0. 

 

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

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

 

current (emitter current) is kept constant. 

This ranges from 10
-5

 to 10
-4

. 

 

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. 

 It is also called as grounded emitter configuration. 

 Base is 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 VCB is kept constant at 

zero and base current IB is increased from zero by increasing VBE. 

This is repeated for higher fixed values of VCE. 

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. 
 

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 IB is kept constant at zero 

and collector current Ic is increased from zero by increasing VCE. 

This is repeated for higher fixed values of IB.. 

From the characteristic it is seen that for a constant value of IB, Ic is independent of 

VCB and the curves are parallel to the axis of VCE. 



14 
 

 

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 = 0V 
 

 

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. 

 

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

and base current IB is increased from zero by increasing VBC. 

This is repeated for higher fixed values of VCE. 

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 IB is kept constant at zero 

and emitter current IE is increased from zero by increasing VEC. 

This is repeated for higher fixed values of IB. 

From the characteristic it is seen that for a constant value of IB, IE is independent of 

EB and the curves are parallel to the axis of VEC. 
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