OCR Electronics for AS Negative Feedback Amplifiers

Investigating a microphone

You are going to investigate the transfer characteristics of a microphone.

1 Assemble this microphone circuit. Note that the microphone +5V

has a polarity.

10kQ

2 Use a double-beam oscilloscope to display the signals at X 100 nF

and Y. You will need to ensure that the oscilloscope is set to X }—c‘(

DC. Start off with a timebase of 1 ms / div and speak into the +

microphone. :

, : . oV

3 Verify that the signals at X and Y have different d.c. levels

but the same a.c. signals.
4 Note the effect of replacing the 10 kQ pullup resistor with 1 kQ and 100 kQ in turn.
5 Now add an amplifier to the microphone as shown below. Run the 4069 i.c. off supply rails

at +5 V and -5 V instead of the usual +5 V and 0 V.

+5V
220k02
10kQ2
100 nF 100 nF
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6 Use the double-beam oscilloscope to display the signals at the input and output of the

amplifier (X and Z). Set the oscilloscope to AC. Verify that the output signal:

* has the same shape as the input signal, with inversion

* has a much larger amplitude than the input signal.

Use the traces on the screen to estimate a value for the voltage gain of the amplifier.
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OCR Electronics for AS Negative Feedback Amplifiers

Voltage gain

You are going to measure the voltage gain of a simple amplifier.

1 Assemble the signal generator circuit shown below. Run the 40106 i.c. off supply rails at
+5 V instead of the usual +5 V and 0 V.

47 kD
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2 Use a double beam oscilloscope to display the signal at the output X. Set the timebase to

50 ps / div and the vertical amplifier to 50 mV / div. If all is well, the screen should display a
triangle-shaped waveform with a period of 200 us and an amplitude of up to about 200 mV,
depending on the setting of the potentiometer.

3 Asssemble the simple amplifier shown below. Run the 4069 i.c. off supply rails at 5 V.
Connect the input to the output X of the signal generator.
220 k0
100 nF 100 nF
Xeo I I % I I oY
4 Use the oscilloscope to display the signals at input and output of the amplifier (X and Y).

Vary the amplitude of the input signal and verify that there is distortion of the ouput when the
amplitude is large.

5 Set the amplitude of the signal at X (Vi) Vin Vout G
to 160 mV. Measure the amplitude of the 160 mV
signal at Y (Vou). Calculate the gain of 80 mV
the amplifier with G = Vou/ Vin. 40 mV
20 mV
6 Repeat step 5 for the other input signals 10 mV

given in the table.
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