ECEN 622( Edgar Sanchez-Sinencio)

MACROMODELS OF AMPLIFIERS

« Why do we need a macromodel?
 What properties of the real model can be included in the macromodel?
 What are the trade-offs of simplicity versus completeness?

l.e., how many poles and zeros should be included in the linear model?
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Block diagram of the OA macromodel.

Fig. 2. Transfer charactenstlcs incl saturation charactenstms of
the VCCS, I of Fig. 3.
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Nonlinear characteristics of N,, N5, N5 versus |VI/VIM| for
the symmetric case.



i=1,3,5---. (15

VIi=VI. N( Vm)

Vi

Therefore, the output voltage of this second stage be-
comes

Vou=A, (VI sin wt)+ A, (VI sin 3wt)
+ Ay (VI® sin Swt)+ -+ . (16)
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Fig. 5. Saturation characteristics of I,, when an OA is overdriven by a
large input signal.
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Fig. 6. V-I characteristic of the output nonlinear resistor R,,.
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Fig. 7. Companion model of the third-harmonic component of I, (3w!?).
k is the tteration counter.




TABLE 11

MoDEL COMPONENTS AND AMPLIFIER PARAMETERS

Amplifier Farameters
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results. '
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Fig. 10. Simulation and experimental results of the filter of Fig. 9.
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Fig. 12. A bandpass R-active filter.
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Fig. 13. Simulation and experimental results for different input signal
amplitudes with the circuit of Fig. 12.



