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General Concepts Linear Op Amp Circuits

Nonlinear Op Amp Circuits

Op Amp Nonidealities

* Op Amp Properties ® Noninverting Amplfier
* Inverting Amplifier
¢ Inetgrator and Differentiator
® Voltage Adder

CH8 Operational Amplifier as A Black Box

* Precision Rectifier
* Logarithmic Amplifier
* Square Root Circuit

* DC Offsets

® Input Bias Currents

® Speed Limitations

¢ Finite Input and Output
Impedances
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Inverting

CH8 Operational Amplifier as A Black Box

Noninverting

12



CH8 Operational Amplifier as A Black Box 13



CH8 Operational Amplifier as A Black Box 14



=~

out ‘

-~
>

C1
|
HEd
+ vnut
Vin a —

Vout _ 1
Vio RCs

CH8 Operational Amplifier as A Black Box 15



\/outz_ﬁ \/in = th O<t<-|—b

CH8 Operational Amplifier as A Black Box 16



av,
dt

Vout = I:\)1(:1

CH8 Operational Amplifier as A Black Box 17



Vou = FTRCM0 (t)

CH8 Operational Amplifier as A Black Box 18



Re 4z v. v, N
Ry il o =
V.lc JM X If R,=R,=R, wehave:
V, o—A Vo | Ver =5 v2)

R, \ /

CH8 Operational Amplifier as A Black Box 19



