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TEMAS

• Análisis de amplificadores para obtener Af, Rif y Rof

• Estabilidad

• Osciladores senoidales
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Stability

Basics

• Basic feedback equation:

Af(s) =
a(s)

1 + β(s)a(s)

Thus, feedback moves the poles of the amplifier’s transfer func-
tion.

• Poles of Af are roots of 1+βa. Thus, feedback moves the poles
of the amplifier’s transfer function.

• The idea is to determine information about the stability of Af

from the loop gain T(s) = β(s)a(s).
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Nyquist Theorem

Let ω180◦ be the frequency at which the loop gain’s phase angle is
−180◦. If

| T(jω180◦) |=| β(jω180◦)A(jω180◦) |> 1

then the amplifier is unstable. Otherwise, it is stable.

Nyquist theorem allows us to answer questions about the stability
of Af by analyzing the loop gain βA.
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Phase and Gain Margin

• Gain margin: decibels below zero of | T(jω180◦) |.

• Phase margin: degrees above −180◦ at the frequency ω0dB at
which | T(jω0dB) |= 1, or 0 db.

φm = 180 + ∠T(jω0dB)

Note that ∠T(jω0dB) is usually negative.

• The amplifier is unstable if the gain and phase margins are neg-
ative. If the margins are positive or zero the amplifier is stable
or marginally stable, respectively.
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Osciladores senoidales
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!
Assuming hfe=200, gm=40mA/v, ro=∞ for all BJTs, and gm=2mA/v, ro=∞ for the FET.

a) Determine the type of feedback employed, and find the feedback factor β.
b) Find the open loop-gain Aol
c) Find the voltage gain Vout/Vs
d) Determine Rif and Rof
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The loop gain of a feedback amplifier is given by 

Assuming the amplifier is used in a negative feedback configuration with β=0.1, 

a) Determine the closed-loop gain of the feedback amplifier at low freqs. 
(f<<fpoles).

b) Determine the high frequency corner (fh) of the feedback amplifier.

c) Is the system stable?  Justify your answer.

L(s) =
1019

(s+ 104)(s+ 106)(s+ 107)
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!

For the following circuit,  gm=2mA/V, ro=100kΩ. RFC (Radio Frequency Choke- a big 
inductor) is an open circuit for AC signals and a short circuit for DC. C2 is a coupling cap and 
can be assumed a short circuit at the frequency of oscillation.

a) Find an expression for the loop gain
b) Find the frequency of oscillation.
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