
  

 

 

 

SINGLE–STAGE BJT AMPLIFIERS 
 

I. OBJECTIVES 
 

a) Analyzing the CE, CB and CC configurations. 

b) Determining the effect of the finite load resistance on the parameters of the amplifier.   

 

 

          II. COMPONENTS AND INSTRUMENTATION 
 

Use the breadboard, a 2N2222 BJT, some resistors and capacitors. The supply is obtained 

from the dc regulated voltage supply. The input voltage is obtained from the signal generator. 

To visualize the voltage waveforms, a dual-channel oscilloscope is used. 

The terminals of the 2N2222 BJT are shown in Fig. 1. 

 

 

 

Fig. 1. 2N2222 BJT – pinout diagram 

 
 

III. PREPARATION 
 

 For the BJT, consider =75, VBE, on=0.6V.  
 

1.P. DC equivalent circuit  
 Draw the dc equivalent circuit, based on the schematic in Fig. 2.  

 Compute the quiescent point, Q(VCE, IC).  

 

2.P. Small-signal equivalent circuit  
 

 Draw the small signal equivalent schematic in midfrequency for this stage.  
 Compute the values of the small signal model parameters of T: gm; rbe.  
 What is the configuration of this stage? Justify your answer.  



  

 Find the expressions and values of the voltage gain Av = vo/vi, the input resistance Ri and the 

output resistance Ro.  

 Plot vB(t), vO(t) and vo(t) for vi(t) = 20sint[mV]. 

 Recompute any of the previously computed values that are subject to change when the load 

resistance RL = 470Ω is added at the output of the circuit.  

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. CE BJT amplifier schematic 
 

IV. EXPLORATION AND RESULTS 
 

 

1. CE amplifier 
Exploration 

 Build the circuit in Fig. 2.   

 The input voltage is vi(t) = 20sint[mV], frequency of 5kHz.  

 Visualize the input and output voltages on the oscilloscope, simultaneously, with both 

channels in AC mode.  

 Is the amplifier inverting or non-inverting?  

 Determine the gain Av = vo/vi, by measuring the amplitudes of the input and output voltages.  

 Set the output channel to DC mode. What is the value of the DC component of the output 

voltage?  

 Increase the amplitude of the input voltage, until the output voltage reaches saturation.  

 Starting from 5kHz, increase the frequency of the input voltage, until the output voltage 

starts to decrease.  

 Come back to vi(t) = 20sint[mV]. Add RL = 470Ω at the output of the circuit. Determine the 

new value of the gain.  

 

Results 

 The waveforms of the input and output voltages, simultaneously, with both channels in AC 

mode.  

 The amplitudes of the input and output voltages, and the gain.  

 The waveforms of the input and output voltages, simultaneously, with the output channel in 

DC mode.  

 The value of the DC component of the output voltage.  

 The maximum value of the input voltage that can be amplified without reaching saturation. 

 The maximum frequency of the input voltage, for which the output has the same amplitude 

as for 5kHz.   

 The new value of the gain, after adding the finite load resistance in the circuit. 
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2. CB amplifier 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. CB BJT amplifier schematic 
 

Exploration 

 Build the circuit in Fig. 3.   

 The input voltage is vi(t) = 20sint[mV], frequency of 5kHz.  

 Visualize the input and output voltages on the oscilloscope, simultaneously, with both 

channels in AC mode.  

 Is the amplifier inverting or non-inverting?  

 Determine the gain Av = vo/vi, by measuring the amplitudes of the input and output voltages.  

 Set the output channel to DC mode. What is the value of the DC component of the output 

voltage?  

 Add RL = 470Ω at the output of the circuit. Determine the new value of the gain.  

Results 

 The waveforms of the input and output voltages, simultaneously, with both channels in AC 

mode.  

 The amplitudes of the input and output voltages, and the gain.  

 The waveforms of the input and output voltages, simultaneously, with the output channel in 

DC mode.  

 The value of the DC component of the output voltage.  

 The new value of the gain, after adding the finite load resistance in the circuit. 

 

 

3. CC amplifier 
Exploration 

 Build the circuit in Fig. 4.   

 The input voltage is vi(t) = 20sint[mV], frequency of 5kHz.  

 Visualize the input and output voltages on the oscilloscope, simultaneously, with both 

channels in AC mode.  

 Is the amplifier inverting or non-inverting?  

 Determine the gain Av = vo/vi, by measuring the amplitudes of the input and output voltages.  

 Add RL = 470Ω at the output of the circuit. Determine the new value of the gain.  
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Results 

 The waveforms of the input and output voltages, simultaneously, with both channels in AC 

mode.  

 The amplitudes of the input and output voltages, and the gain.  

 The new value of the gain, after adding the finite load resistance in the circuit. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. CC BJT amplifier schematic 
 

 

 

 

Table 1 – Results for the CE, CB, and CC amplifier 

 

Amplifier 

Parameter 

Common emitter CE Common base CB Common collector CC 

Computed Measured Measured Measured 

Gain Av = vo/vi  

(RL - infinite) 

    

Gain Av = vo/vi   

(RL = 470 Ω) 
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