E11l Lab2 — Op Amps

This lab will introduce you to Op-amps
(Operational Amplifiers) .

Op-amps are extremely useful devices that
greatly amplify a signal presented to its inputs.

Op-amps are one of the fundamental building
blocks used in analog electronics.

Op amps are not useful without negative
feedback.



What is negative feedback?

Negative feedback is good!
A system has negative feedback if a disturbance
drives the system back toward a set point.
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Positive feedback is bad!
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The Op-Amp
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Vo =A, V' =V~ A/, is output voltage
v+ Art is noninverting input voltage
. vout Ar is inverting input voltage
AV, is positive supply voltage
-Vee AV is negative supply voltage
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ANo current into inputs (but current can flow into or out of the output).
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AOp amp is always used with feedback.
Ave’ Il usual | y-amwithout the power supplies, but
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Schematic Conventions
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The non-inverting amplifier (1)
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How do we make this easier?
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The non-inverting amplifier (2)
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The non-inverting amplifier (3)

13 vour Negative feedback drives the two op amp inputs
o > - towards each other.
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R1
% i+ ' Vout
L SO V-V =
AO
=0asA > wx

Assume v,=V.

Now we can do an easier analysis.
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The
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Now we can the analysis.
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Check for negative feedback

l The system responds to counteract the disturbance!
—  The difference between v+ and v- is driven to zero!
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For other circuits in E11, you can always assume
negati ve feedback exists

That was (relatively) easy.



The breadboard (1)
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The breadboard (2)

_— 12V
-
R2
1 52
= 20k
O R 1
R1 [
= My I S
Vin Tkil 741 ]
e E Vout
LT
3
L W2
—-12V

SASER NERER BNEES SRR ARRAL

'@ll.ll ARRRE AREADR SAARL KRN EDR

=

=

-9 ) 3
EF |~ w |2 =

- S
rJ - +

1 <

O

wl_— o %

=

=1
@]

: S
—@

http://www.ibiblio.org/kuphaldt/electricCircuits/
Semi/03028.png

http://projects.dimension-
x.net/pictures/deadbug/sizecomp?2.jpg




The breadboard (3)
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Set V1 (+12V) by adjusting the potentiometer (i.e., knob).

Measure V1 between yellow terminal and ground (black terminal).



