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Amplifiers 
1. An amplifier, electronic amplifier is an electronic device that can

increase the power of a signal. In other word, it is an electronic circuit
that amplifies a low magnitude of input signal to a high magnitude of
signal.

2. It is a two-port electronic circuit that uses electric power from a power
supply to increase the amplitude of a signal applied to its input
terminals, producing a proportionally greater amplitude signal at its
output.

3. The amount of amplification provided by an amplifier is measured by its
gain: the ratio of output voltage, current, or power to input.

4. An amplifier is a circuit that has a power gain greater than one.
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Terms for an Amplifiers 
1. Gain: Ratio of output amplitude and input amplitudes of current or

voltage or power.
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Normally these gain quantities have not unit but in logarithmic scale Power 
and voltage gain can be represented in terms of bel and decibel (dB).

Common logarithmic (log base 10) of  power gain is termed as bel.
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Terms for an Amplifiers 
2. Frequency response: The curve between voltage gain and signal frequency

of amplifier is called as Frequency response curve.
Lower Cut-off frequency: The frequency in low frequency region at which
gain reduces to 70.7% of maximum gain or falls by 3dB from maximum
gain of amplifier is called as lower cut off frequency (FL).
Upper Cut-off frequency: The frequency in high frequency region at which
gain reduces to 70.7% of maximum gain or falls by 3dB from maximum
gain of amplifier is called as Upper cut off frequency (FH).

FL and FH are also called as 3dB-frequency of half power frequency..

3. Bandwidth: The range of
frequency over which the
voltage gain is equal to or
greater than the 70.7% of
maximum gain is known as
bandwidth.
Mathematically, it is equal
to difference of lower and
higher/upper cut off
frequency.
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Cascade or Multistage Amplifiers 

A transistor circuit containing more than one stage
amplification is known as multistage transistor amplifier.

vv

In multistage amplifier, a number of amplifiers are connected in
series or cascade arrangement. Due to this, it is also called as
Cascade amplifiers.

vv

In such amplifiers, the output of first stage is connected to input
of second stage through suitable coupling device and so on.

vv

On the basis of coupling device, following types of cascade
amplifier can be designed.

vv

1. R-C coupled amplifier        2. R-L coupled amplifier

3. L-C coupled amplifier        4. Transformer coupled amplifier

5. Direct coupled amplifier    6. Optical coupled amplifier

For many applications, the performance obtained by a single-
stage amplifier is often insufficient , hence several stages may be
combined forming a multistage amplifier.
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Gain in Cascade  Amplifiers 
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R C coupled  Amplifiers 
Two CE amplifiers are coupled with a coupling capacitor C.
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R1 and R2: Biasing resistance which forms potential divider to
provide source (V2=VTh=VBB) to input circuit.
RC : Biasing resistance to provide appropriate source to output
circuit.
RE : Stabilization resistance.
CB : Base/input capacitor which forward only ac voltage of
input signal for the amplification.
CE : Bypass capacitor which bypasses ac voltage through it to
reduce the potential drop through RE.
CC : Collector capacitor which forwards only amplified ac
voltage in output.
C : Coupling capacitor ; VCC : Power dc source

vv

R C coupled  Amplifiers 

Operation : When an ac signal is applied to the base of first transistor, it
appears in amplified form across collector load RC. This amplified signal is given
to base of second transistor through coupling capacitor CC. The second stage
does further amplification of the signal which is obtained at output terminals.

D K
 P

an
de

y, 
PPN C

oll
eg

e, 
Kan

pu
r



3 June 2020 PPN College, Kanpur 9

RC coupled amplifier : Analysis

The gain, frequency response curve and bandwidth of RC coupled amplifier can 
be analyzed in three different frequency regions using hybrid equivalent circuit.

1. Mid frequency region: (typically 50Hz to 20kHz)

Reactance of coupling capacitor is small, so its effect is neglected. No
development of Shunt capacitance. Input impedance of second stage
comes into effect. So, hybrid circuit takes the following form.

 















Cie

Cie

ie

fe

bie

Ciebfe

ieb

LC

in

out
vm

Rh

Rh

h

h

Ih

RhIh

hI

ZI

V

V
A

Cie

Cfe
vm

Rh

Rh
A




The negative sign shows 1800 phase change between input
and output signals. In mid-frequency region, Gain is
independent of frequency.

D K
 P

an
de

y, 
PPN C

oll
eg

e, 
Kan

pu
r



3 June 2020 PPN College, Kanpur 103 June 2020 PPN College, Kanpur 10

RC coupled amplifier : Analysis

2. Low frequency region: (typically <50Hz )
Reactance of coupling capacitor is high, so its effect is incorporated. Input
impedance of second stage comes into effect. So, hybrid circuit takes the
following form.
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RC coupled amplifier : Analysis
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RC coupled amplifier : Analysis
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And phase change,

Lower Cut-off frequency: The frequency in low
frequency region at which gain reduces to 70.7% of
maximum gain or falls by 3dB from maximum gain of
amplifier is called as lower cut off frequency (FL).
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RC coupled amplifier : Analysis

3. High frequency region: (typically >20kHz )
Reactance of coupling capacitor is low, so its effect (series reactance) is
negligible. Input impedance of second stage comes into effect. As well as
shunt capacitance comes into effect. The shunt capacitance CS is the
capacitance across output terminals that includes collector capacitance
and stray wiring capacitance. So, hybrid circuit takes the following form.
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RC coupled amplifier : Analysis
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RC coupled amplifier : Analysis
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Upper Cut-off frequency: The frequency in high
frequency region at which gain reduces to 70.7% of
maximum gain or falls by 3dB from maximum gain of
amplifier is called as Upper cut off frequency (FH).
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RC coupled amplifier : Frequency Response Curve

3dB=fall in gain

dB37.70log20100log20gainin  fall 1010 

The curve between voltage gain and signal frequency of amplifier is called as
Frequency response curve.
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RC coupled amplifier : Phase Change and Bandwidth

Phase change between input and out put can be understood as-
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RC coupled amplifier : Practical Circuit
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RC coupled amplifier : Practical Circuit
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RC coupled amplifier : Simulation Circuit

At frequency=50Hz
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RC coupled amplifier : Simulation Circuit

At frequency=15kHz
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RC coupled amplifier : Simulation Circuit

At frequency=500kHz
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RC coupled amplifier : Simulation Circuit

At frequency=50MHz
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Numerical
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Numerical
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Numerical
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Numerical
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Numerical
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Numerical
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