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R-C Coupled Amplifier 

Aim :-  To construct a two stage R-C Coupled amplifier, to study the frequency response 

of the amplifier and to determine the bandwidth. 

Apparatus :- Two identical n-p-n transistors, power supply (0-15V), signal generator             

(0 – l MHz),  Carbon resistors, Capacitors, a.c.milli-voltmeter and connecting terminals.         

Formula :-   
iV

V
GGainVoltage 0)( =  

          Where      Vo = Out out voltage  

   Vi = In out voltage 

 

 Bandwidth of the amplifier  =   f2 - f1     KHz 

        where      f1  =   lower half-power ( cut-off) frequency  

f2   =   upper half-power (cut-off)  frequency 

 

Description :-  D.C. power supply, the resistances R1, R2 and RE provides potential 

divider biasing and stabilization network. i.e. It establishes a proper operating point to get 

faithful amplification. RE reduces the variation of collector current with temperature.  The 

potential divider bias provides forward bias to the emitter junction and reverse bias to the 

collector junction. Since the emitter is grounded, it is common to both input and output 

signals. Therefore, the amplifier is common-emitter amplifier. Capacitor Cin (= 10 uF) 

isolates the d.c. component and the internal resistance of the signal generator and couples 

the a.c. signal voltage to the base of the transistor. The capacitor CE connected across the 

emitter resistor RE is of large value (= 100 uF) offers a low reactance path to the 

alternating component of emitter current and thus bypasses resistor RE at audio 

frequencies. Consequently, the potential difference across RE is due to the d.c. component 

of the current only. The coupling capacitor Cc (= 10 μF) couples the output of the first 

stage of amplifier to the input of the second stage. It blocks the d.c. voltage of the first 

stage from reaching the base of the second stage. The output voltage is measured between 

the collector and emitter terminals.  
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Fig. 1 

THEORY :- When a.c. signal is applied to the base of the first transistor, it is amplified 

and developed across the out of the 1st stage. This amplified voltage is applied to the base 

of next stage through the coupling capacitor Cc where it is further amplified and 

reappears across the out put of the second stage. Thus the successive stages amplify the 

signal and the overall gain is raised to the desired level. Much higher gains can be 

obtained by connecting a number of amplifier stages in succession (one after the other). 

Resistance-capacitance (RC) coupling is most widely used to connect the output of first 

stage to the input (base) of the second stage and so on. It is the most popular type of 

coupling because it is cheap and provides a  constant amplification over a wide range of 

frequencies. Fig. 1 shows the circuit arrangement of a two stage RC coupled CE mode 

transistor amplifier where resistor R is used as a load and the capacitor C is used as a 

coupling element between the two stages of the amplifier.  

 

Frequency response curve 

The curve representing the variation of gain of an amplifier with frequency is 

known as frequency response curve. It is shown in Fig. 2. The voltage gain of the 

amplifier increases with the frequency, f and attains a maximum value. The maximum 

value of the gain remains constant over a certain frequency range and afterwards the gain 

starts decreasing with the increase of the frequency.  It may be seen to be divided into 

three regions. 1) Low frequency range ( <50 Hz )  2) Mid frequency range ( 50 Hz to 20 

KHz ) and 3) High frequency range ( > 20 kHz ).  
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Fig. 2 

Procedure :- The circuit connections are made as shown in the Fig.1. First the signal 

generator is connected directly to the a.c. milli-voltmeter by keeping signal frequency at 

about 500 Hz. The amplitude ( voltage ) of the in put signal is adjusted to 0.1V or 0.05V. 

This is the amplifier in put ( Vi ). Now the signal generator is disconnected from the a.c. 

milli-voltmeter and connected to the in put of the of the amplifier and the a.c. milli-

voltmeter is connected to the out put of the amplifier. 

Set the in put frequency at 10 Hz, note the out put voltage ( Vo ) from the a.c. 

milli-voltmetern keeping the input voltage, Vi constant. Vary the in put frequency ‘f’ and 

note the out put voltage. The frequency of the in put signal is varied in convenient steps 

i.e. at least 5 values with equal intervals, in each range of frequency in the signal 

generator, the out put voltage Vo is noted in the table for each frequency. Calculate the 

voltage gain, G of the amplifier for each value of the frequency, f of the input signal, 

using the relation, Voltage gain, G = Vo / Vi.  

 

To determine the bandwidth (BW) of the amplifier  

Draw  the frequency response curve as said above, by taking the frequency f ( or 

log10f ) on      X-axis and voltage gain on Y-axis. Note the maximum gain, Gmax and mark 

the value of       0.707Gmax on the y-axis. From that value  draw a line (dashed line) 
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parallel to x-axis. This line cuts the curve at two points, called the half-power points. 

From those two points draw two perpendicular lines on to x - axis, the feet of two 

perpendiculars corresponding to two frequencies f1 and f2. These are called as lower half-

power frequency and the upper half-power frequency (or cut-off frequency). The 

difference between these two frequencies f1 and f2 is  the bandwidth (BW) of the 

amplifier. 

∴  Bandwidth of the amplifier  =  f2 - f1      

 

Precautions :- 1) Before going to the experiment the in put voltage Vi should be 

measured. 

2) The input voltage should be less than 0.1V. 

3) The in put voltage should be maintained at constant value through out the experiment. 

4) The connections should be tight. 

 

 

Table 
                             In put voltage   Vi =           V 
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