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Mid-term Examination s#£2
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Tormorrows, October 28, 7230-9-%30pm, Walker hermorial.

Py recibations Loemorross.

Coverage: comuolative with more emphases on recent masterial
bectures 1-12
howmessorks 1—7

Hewnewsawrk T inchedes proctice problems for md-term 2
It will mob collected or gradded. Solubons are posted.

Closed book: 2 pages of notes (33 = 11 inches; front and back).

Dresigmesd o= 1-owr escam; bwo ours Lo cormphete.

Feedback and Control

Feedback B porvasie in naterad and arbfcial systoems.

Wi haree previoushy imeestgated feedbeck m DT systerms.
Example: robotic steerning

Feedback and Control

Today: meestigate contimpoes- ime Ffeedback and conbral.

Exarnples:

& impeowe performance of an op amp circarke

& conbrol poeation of o makor.
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BAuch of the utihy of op-amps depends on their havng high gain.

kiesl op-amp:  limK oo
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T gaen of an op-amp depemnds on fregeency.
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Freguency depemdence of LMT41 op-armp.
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Check Yoursell
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Op-aAmp

! Loway-rgamim bk high fregoeenceess mrks applications.
[ Winat systern function has this freqeency respsonse 7 ] 5. -
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1. ek e Kipa 3. M . M B pone Linacoeptable freguency resporse for an audis amplifeer.
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Op-Amp Check Yoursell
an weal op-amp has Rest time response.
W Deterrmine the step resgpaon=e of an LM, ]
Va
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Sl resgnes:

V,it) = uft) Valt) = s(t)
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1. A=2x 1 5 =d#la
2. A=2x W, 5= pa
A A=Mx I 5=l
4. A =3 x 1P q-iﬁa
5. nowne of the abosse

Op-Anmp

The ag-amp™s poor performanc: pararmebers result from a domaimant
pode ot o relatively lowr fregquency.
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Cip-mmps are designed b ese 3 desninant pole:
v sy bo cusbormie their behasior using feed basck: |

Improving Performance

Lising fesdback to improve perforrmanoe paarameebers.
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Check Yoursell
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Wihat = the most negative walee of the cosed-loop pole
that can be achiewed sath feedback ¥
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Improving Performance

Feedibeck extends fregquency responese by a factor of 1 1 fkn
(Kg=2x 10°).
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Improving Performmance

Feedbck peoduce= higher Bandwidihs by resdwcmg the gain at o
freguencies. IL trades gain for bambaidth.

[1 = 1 {open loop)
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Improving Performance

Feedbosck makes the bme response faster by a factor of 1| §K;
(Kg =2 = 1),
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Improving Performmance

Feedback produces faster resgpaonss= by pedecing the finagl wyloe of
the step response. IE trades gain for sposd.

SleEp resgesnss
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The maximoam rate of soltsge changes %
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Improving Performance

Foedixsck improses; perforrmmance parameters of op-amp circmibs.
& cam exbend fregqoency responss
&AM InCrease s

Performance enhancements are achiesed through o redection of gain.




