T-BRIDGED OSCILLATOR

The oscillator is composed of an operational amplifier in non-inverting configuration and a T-bridge consisting of four lumped
devices, two resistors and other two reactive. After having written the results of the analysis, they are used to find the trigger
condition of the oscillations by applying the Barkhausen criterion. It follows an example completed with graphics. Afterwards
are traced the Bode plots of the transfer function and its representation on the Nichols plane. Finally, it is made the sensitivity
analysis.
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Oscillator analysis:
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Open loop gain transfer function:
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Magnitude of the open loop gain for w infinitive
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Phase of the open loop gain:
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Barkhausen condition on the phase:
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Angular frequecies for which the phase derivative is null:
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Now apply the Barkhausen criterion which states that |GH|=1 when o=
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from which, solving the equation for Rf, you get the following condition for the oscillation triggering:
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Substituting in the previous result the pulsation o to w, one gets:
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Oscillator design using equations (9), (15), (22):
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Once defined By .one can dimension the resistors:
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Oscillations will start very slowly. For a quick start you should slightly vary a parameter.
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BODE plots of the open loop gain:
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NYQUIST plot of the open loop gain function:
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Particular of the Nyquist Diagram
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In the following Nichols chart, the magnitude in dB of the open loop gain vs. the phase in radians both with w as a
parameter, is in light green depicted. The light red line refers to the 0dB open loop gain.

d(w) =arg(G(j-w)-H(j-w)) anch(w) = arg(G(j-w)-H(j-w)) (29)

Scroll The Slider to Zoom In or Out The Nichols Chart
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The values of the gain margin and the phase margin can be deduced observing the graph. Therefore have a measure of the
degree of stability of the system with feedback.
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Sensitivity

3 Joo- o]

F(w) = |GH(j-w)] =(1+— :
R4 .
( 2 2)2 2+ B
wp —Ww + | wwp-

Bo
R1 + Rf
W™ 2.Ry + RF
1 1
wp = E—C— (@)
Rf =—-502-R1 (16"
3
Bo
St = (23)
2+ Bg
Sensitivity calculation of the circuit performance A,
AR ARf  AC
Ry Rf C ™
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Sensitivity calculation of the open loop gain
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