Single –stage BJT amplifiers.

The CE, CC AND CB CONfigurationS

I. OBJECTIVES

a) Identifications of similarities and differences between the three single-stage BJT basic configuration amplifiers.

b) Computing and measuring the gain and the input resistance of the stages. 

          II. COMPONENTS AND INSTRUMENTATION

We use the experimental assembly presented in Fig. 1. (the main board together with one additional resistor of 1k(). The input signal of the stages will be supplied by a signal generator. The signals from the circuits will be measured with an oscilloscope (dual channel). The assembly will be supplied by a dc voltage source of +12V.
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Fig. 1. Experimental assembly

III. PREPARATION

1.P. CE Stage 

· Draw the circuit that results from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals B1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal E1 is short-circuited with terminal GND.

· Compute the bias point of the transistor T1 (the collector current and the collector-emitter voltage) and then the base-emitter resistance from the small signal model of the transistor (rbe).

· Draw the small signal equivalent circuit in midfrequency domain for the stage drawn above. Consider capacitor C2 (1nF) open-circuit in midfrequency.

· Compute the voltage gain and the input resistance of the circuit, considering the terminal C as the output of the stage and fill in Table 1.
2.P. CC Stage
· Draw the circuit that results from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals B1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal C is short-circuited with terminal GND.

· Draw the small signal equivalent circuit in midfrequency domain for the stage drawn above. Consider capacitor C2 (1nF) open-circuit in midfrequency.

· Compute the voltage gain and the input resistance of the circuit, considering the terminal E1 as the output of the stage and fill in Table 1.
3.P. CB Stage
· Draw the circuit that results from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals E1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal B1 is short-circuited with terminal GND.

· Draw the small signal equivalent circuit in midfrequency domain for the stage drawn above. Consider capacitor C2 (1nF) open-circuit in midfrequency.

· Compute the voltage gain and the input resistance of the circuit, considering the terminal C as the output of the stage and fill in Table 1.

IV. EXPLORATION AND RESULTS

1. CE Stage
Exploration
· Build the circuit that result from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals B1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal E1 is short-circuited with terminal GND.

· Apply at the input of the stage (between the terminals B1 and GND) a sinusoidal signal with the amplitude of 10mV and the frequency of 5kHz.

ATTENTION!  Because the display of the signal generator is not always calibrated, we measure the amplitude of the input signal on the screen of the oscilloscope.

· Visualize on the oscilloscope the input signal simultaneously with the output signal (terminal C) and write the values of the amplitudes. Verify if the signals are in antiphase or not.

· Disconnect the input signal from terminal B1 and connect it to terminal B2. Adjust the amplitude of the input signal to 50 mV. Using the oscilloscope measure the amplitude of the signal at terminal B1 and write down the value, necessary to compute the input resistance with the formula:
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Results

· The amplitude of the signals at the terminals B1 and C.

· Determine the value of the gain and fill in Table 1.

· The amplitude of the signals at the terminals B2 (VB2) and B1 (VB1)

· Determine the input resistance of the circuit using the formula:
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and fill in Table 1.

· Explain the formula for the input resistance.
2. CC Stage
Exploration
· Build the circuit that result from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals B1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal C is short-circuited with terminal GND.

· Apply at the input of the stage (between the terminals B1 and GND) a sinusoidal signal with the amplitude of 1V and the frequency of 5kHz.

ATTENTION!  Because the display of the signal generator is not always calibrated, we measure the amplitude of the input signal on the screen of the oscilloscope.

· Visualize on the oscilloscope the input signal simultaneously with the output signal (terminal E1) and write the values of the amplitudes. Verify if the signals are in antiphase or not.

· Disconnect the input signal from terminal B1 and connect it to terminal B2. Adjust the amplitude of the input signal at 1V. Using the oscilloscope measure the amplitude of the signal at terminal B1 and write down the value, necessary to compute the input resistance with the formula:
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Results

· Determine the gain and the input resistance using the results obtained before.
· Fill in Table 1.
3. CB Stage
Exploration
· Build the circuit that result from the experimental assembly (Fig. 1.) if we apply a sinusoidal signal between the terminals E1 and GND, a dc voltage of +12V between the terminals Alim and GND, and terminal B1 is short-circuited with terminal GND.

· Apply at the input of the stage (between the terminals E1 and GND) a sinusoidal signal with the amplitude of 20mV and the frequency of 5kHz.

ATTENTION!  Because the display of the signal generator is not always calibrated, we measure the amplitude of the input signal on the screen of the oscilloscope.

· Visualize on the oscilloscope the input signal simultaneously with the output signal (terminal C) and write the values of the amplitudes. Verify if the signals are in antiphase or not.
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To find the value of input resistance you will use the voltage divider method, with Ri – the input resistance of the stage and Rgen – the signal generator resistance. Typically Rgen=50Ω (but you already know that!). So:
· Vgen is the open circuit voltage of signal generator and is measured connecting the signal generator directly to the oscilloscope.
· The input voltage Vin is the voltage obtained at the input of the stage, with signal generator connected at terminal E1.
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The input resistance of the stage is computed with the formula:
Results

· Determine the gain and the input resistance using the results obtained before.

· Fill in Table 1.

Table 1.

	
	CE
	CC
	CB

	Theoretically computed gain Avv-c
	
	
	

	Measured gain Avv-m
	
	
	

	Avv-c - Avv-m
	
	
	

	Theoretically computed input resistance Ri-c
	
	
	

	Measured input resistance Ri-m
	
	
	

	Ri-c - Ri-m
	
	
	


· Compare the experimental results with the theoretical ones.

· Why are the gains and the input resistances of the three stages different?


· Which configuration yields the greatest voltage gain? But the smallest? Is this conclusion valid only for the particular values of the components in the studied circuit, or for any values of these components?

· Which configurations are inverting and which are noninverting?

· Which configuration has the “best” input resistance? From what point of view?
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Fig. 2. Experimental assembly

































































































































610





� EMBED Equation.3 ���





� EMBED Equation.3 ���














































































































PAGE  
90

[image: image8.wmf]gen

in

gen

in

i

R

V

V

V

R

-

=

_1296992543.unknown

_1296994796.unknown

_1297780469.doc


+







+







+







T1



BC109







C4



47(







C







R6



100







GND0











E11







 GND GND







B2







Alim







GND







B1







C2



1n







C3



47(







C1



47(







R1



1k











R4



610







R5



910







R3



22k







R2



22k












_1296992625.unknown

_1296994406.unknown

_1296992531.unknown

