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Abstract

The proposed multistage amplifier can be used in audio applications. It is designed by using cascade
connection with BJT and FET. The multistage amplifier has only one input that is ac signal (sin wave)
and output is audio signal. The amplifier is working at a resonance frequency of 1 KHz to 3 MHz and it
is designed by using pspice software. The proposed amplifier hardware setup is done by breadboard.
The gain of the multistage amplifier is very low and the frequency is maintaining constant at particular

level (31.16 gain).

Keywords: Field effect transistor; Bipolar junction transistor; Common source circuit; Common emitter

circuit.
Introduction
Common emitter

The basic common emitter circuit is
connected with voltage divider biasing. The
emitter is common for both base and collector.
So, the emitter is in the state of ground potential.
Hence it is named as a common emitter. Its
frequency range is high. In this, coupling
capacitor act as a perfect short circuit. The input
signal voltage and input base current are given in
the form of phase, such frequency is in the
midrange frequency. We need to apply
equivalent circuit of the bipolar junction
transistor that was previously developed. In
general, the hybrid-11 model is used throughout
the text [1-2].

Common source

The basic common source circuit is
connected with voltage divider biasing. We are
able to see that the source is common for both
drain and gate. Hence, it is named as a common
source. The signal that comes from the signal
source is coupled into a gate of the transistor
through the coupling capacitor. The frequency
range of the signal is very high. The small
equivalent circuit with coupling capacitors are
connected in short circuit. In common source
circuit, minimum input and voltage is produced.
And the output impedance leaves the current [3-
4].

Multistage amplifier

The transistor amplifier circuits can be
connected in cascaded. There are two transistors
used, one transistor is Field Effect Transistor
(FET) and another transistor is a Bipolar
Junction Transistor (BJT). The small signal
equivalent circuit all the capacitor act as a short
circuit. The amplification should be done at a
suitable location along the transmission link to
boost up the signal level. In audio amplifier the
frequency range is 20 Hz to 20 Khz [5]. The
power gain of the amplifier is the ratio of the
output power to the input power. The overall
gain is obtained by multiplying the gain of the
individual stage, when we have passive coupling
network between amplifier stage. The absolute
power level of the output in the amplifier is
sometimes specified in dB [6]. A practical signal
is usually complex (contain many frequencies).
That is due to the various frequency depends
only on reactance (capacitance and inductance)
present in the circuit [7-8]. The active devices
are BJT and FET. The frequency response of an
amplifier is plotted between the gain and
frequency. If the gain is constant in the particular
frequency (1 to 10 Khz), the frequency response
of an amplifier is divided into three regions. (i)
The mid band frequency region, over which the
gain is constant. (ii) The lower frequency region,
Here the amplifier behaves like a high pass filter.
(ili) The higher frequency region, in this the
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circuit, it behaves like a low pass filter. Hence
there is a voltage drop across the resistance (Rs).
The voltage gain of the amplifier decreases at
high frequencies. When the cascade stage is
given in a large output, the overall gain is equal
to the product of the individual stage gain [8-10].

Design of multistage amplifier

First, we replace the transistors in the
circuit BJT and FET with the model of small
signal equivalent circuit, and we have to write
equations for DC bias, then we restore the
transistors in the circuit voltage equation which
are solved, the voltage gain (Av), Input resistor
(Rin), Output resister (Ro).

D.C. Bias equations

The equations Av, Rin, and Rout, along
with the D.C. biasing equations are specified.
The DC bias equations are formed by writing
KVL around the base and collector loops of each
transistor giving, where V, and Ry, are obtained
by Thevenin equivalent circuit. The bias network
in the usual way.

The equations Av, Rin, and Rout, along
with  the D.C. biasing equations are specified.
The DC bias equations are formed by writing
KVL around the base and collector loops of each
transistor giving, where Vb and Rb are obtained
by Thevenin equivalent circuit. The bias network
in the usual way.

Common emitter

The collector current is found out by the
product of gain and base current,

le= B l,=2mA
The emitter voltage is can be obtained by
multiplying the corresponding the current and
resistance in the emitter terminal,

Ve= I R.=2.42V
Writing a KVL equation around a collector
terminal, assuming the transistor is bias in the
forward active mode, we have

Vee= lcRe+V =15V
The voltage at the base terminal can be found by
the difference between base emitter voltage and
emitter voltage,

Vg= Vg —Ve= 3.1V

The base emitter voltage is defined as
the difference of base voltage and emitter
voltage,

Vge= Vg—Ve= 0.7V

Design of multistage amplifier for small signal audio applications

By using voltage divider circuit, the
Thevenin’s equivalent resister value R1 is,

R= \%'RE— R 7 44.0KQ

Common source

The source voltage is given by the
product of current and resistance in the source
terminal,

Vo= I Re= 1V
The voltage at the gate source is given by the
difference between gate voltage and source
voltage,

V= Vg —Vs= 2.4V
The gate voltage is the difference of gate source
voltage and source voltage,

Vo= Vgs—Vs= 3.4V

Results and discussion

To examine the effect of proposed
circuit, we fabricated a distributed amplifier
using cascade connected BJT and FET terminal
circuit. The BJT and FET performs the high-
performance super self-aligned process. Results
experimental verification for both hardware and
software are shown in Fig. 1 and 2.
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Fig. 1. Experimental
amplifier

results of multistage

For the gain of the frequency is increases
and the frequency is maintained at constant
particular level of 31.16 and the frequency gain
suddenly decreases. Thus, the software and the
hardware models expel the output for the
multistage amplifier in the range of low gain. It
is used to reduce distortion. Hence, they are used
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for many applications using the multistage on the cascade connected circuit. They have
amplifier. The multistage amplifier is designed wider bandwidth which was three.
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Fig. 2. Simulation results of multistage amplifier
From experimental results we can
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