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Feedback and Control

Feediksck: simple, eloegant, and robust framessork for controd.
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Feedback and Control

U=ing fecdback to enbanoe perfonmance,

Examples:
improve performance of an op amp ciromik.
cxsntrol peoesiton of @ rookor.
redsce semsitivity bo urnesanbed parsmetber waration.
redsce distortions.
stabiliee unectsbie systems
meagnetic lewitation
imwerted penduiurm
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Feedback and Control

Rediscing =ensrbivity Do amwanted parameter wariation.
Exampie poeer amplifier

AT
ampifier

y— _.@_.Ei

Yz <12

Changes in & (due to changes in temperature, for ecample) lead to
umdesired changes im s eeel.

Feedback and Control

Feedback caon be wesed o cosnpensabe for pararmeter wariabon,
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Fesdback and Control

Feedissck redoces the change in gain doe o chamge o B
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Check Yoursell Crossover Disbortion
power il Feedissck can cormpensabe for pararmeter varaton esen when the
amplifser wvariabion oocurs rapidiy:
MP3 pi Example wming transistors Lo amplify possoer.
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Crossover Distortion Crossover Disbortion
This circwit inbroduoes “creesosver distortion.” Croesover distortion can have dramatic effecis.
For the upper tramsetor to comdect, ¥, ¥ > Ve Example: crossover distortion when the input is V) = Bsin(ued).
For the lowwer transistor to comdoct, b Voo Fe
| IV WalL)

j ol ¥a

..  I% PN
v e /v:- h_/vl v v

nlie
il
Crossower Dristbortiom Crossoaver Distortion
Feedback con redisce the effects of crossover distorbson. As K imoresses, feedback reduces oreessover distortion.
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Crossover Distortion
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Feadback and Control

Lising fesdback to enbance perforrmamoe.

Exarnples:
& impeoae performance of an op amp circarke
@ combrol paeation of a0 mastor.
& resiuce sereabivity o amwantesd parameler wariation.
o resluoe destortions,
e sbabilize unstable sysbermes
miagnetic levitation
inverted pemdulem

Control of Unstable Systems

Feedback = weful for controllimg unstabbe syestoms.,

Example: Magnebc bbb,

Control of Unstable Systems

B asgpneebic ewtatien s unstable,
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Equilibrium (y = 1F): magnetic force fmil)] = egual to the weght Mg.
Increase o« increased force  « further inonesses .

Decrease y o« decreased force  « further decreases .

Positiee fecdback!

Modealing Magnetic Levitation

it =daf

The magnet generates a force that depends on the distance 2]

Modeling Magnetic Levitation

T et force scoslerates the mass.
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