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Report 7: Frequency Response

Solutions

3.1.3 Measure Ip;as and the DC voltage at Voyr.

\IB,AS =0.21 mA\

3.1.4 Sketch the waveforms at v;y and vour.

The input and output are sinusoidal with frequency 1 kHz.
Vp—p of vyn is 20 mV. V,,_, of voyr is 1.484 V.

3.1.5 What are the magnitude and phase of vyt /vi, measured from the oscilloscope?

[[Vout /vin| = 37.4 dB]

| £v0ut/vin = 180°




3.1.7 What are the magnitude and phase of vy:/v;, measured from the software? How different is this
measurement compared to the one obtained with the oscilloscope?

Magnitude error is:

37.4—35.9
|
37.4 g
Phase error is: 180 — 178.6
o T 078
180 %

‘ [Vout /Vin| = 35.9 dB‘

| Zv0ut/vin = 178.6°

3.1.8 What is the frequency at which the gain drops by 3 dB? What is the phase at this frequency? Is the
phase consistent with the magnitude?

The phase of a pole should be 45° less than the phase at 0.1 f_34p5. Since the phase measured is
about 45° less, it is consistent with the magnitude.

‘ f,3 dB = 110 kHz ‘

Zvout/vm|f73 = 132.6°

3.1.9 Attach the Bode plot to the Lab Report.

3.2.2 Frequency response of the amplifier with a Miller capacitor.

‘ffs ap = 11 kHz

Zvout/vmb;sdB =135.1°

3.2.3 How does the dominant pole of this amplifier compare to the dominant pole of the previous amplifier?
Is this expected?

The dominant pole of this amplifier is lower than the previous amplifier because the Miller capacitor
lowers the pole of this amplifier. This is expected.
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3.2.4 If we are to design an amplifier with high bandwidth, is a transistor with large C,, desirable?



No. A large C}, hurts the bandwidth of the amplifier.

3.3.2 Frequency response of the amplifier with an output capacitor.

‘f—:& aB = 15 kHz

ZUout/vin|j‘73 aB =135.8°
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3.3.3 How does the dominant pole of this amplifier compare to the dominant pole of the previous two
amplifiers? Is this expected?

The dominant pole of this amplifier is slightly better than the one with Miller capacitor. The output
capacitor is expected to lower the dominant pole, but not as much as the Miller capacitor because of
the lack of Miller multiplier.

3.4.2 Frequency response of the common collector amplifier.

‘ f-zaB = 350 kHz

[e]
Lvout [Vinly_, = 135
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3.4.3 How does the bandwidth of this amplifier compare to the bandwidths of the previous amplifiers?

This amplifier has three times the bandwidth of the common emitter amplifier.



