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* Most opamps are operated in negative feedback
configurations

e Output feeds back to the - input

v, A,, = 100,000
* \/oltage Follower T
Vo = Apa(Vy —V-)
Vo = Aoa(Vin — V5)
Ao
A, = o _ _ fac il
W, (1 s
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* Fixed Gain Inverting Amplifier

 Gnd ref
A,; = 100,000
RI J____-i- Od— V
Vi —AMWA—7—; e
Igy = RE IRF 2 IRI +1I_ = IRI
Igp
VO VO
RF RF RF RI R[ R[
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* Fixed Gain Inverting Amplifier

e Arbitrary ref

Vref + AOd — 100,000
v __«RA'A,__ I
i _aap
Ig; = RE IRF 2 IRI +I_ = IRI
Igp
V. Vo
I a bl IV . Vo 3 (Vref Aod) . u Vi BV 4 Vl (Vref Aod)
RF — RF a3 RF RI — RI - RI

CE 3101 4 © tj



* Inverting Amplifier
* Second look

A, = 100,000
+ od )
R 1. I Wy
Vi —MWA—T7—1;
4+— I_ RF
I, R I/O :__Vi
A~ R,
e
IRF
RI
V—_V1+VR1:Vi+(Vo VL)R1+RF
V.R RFVR
v _ViRI+ViRF+I/ORI_ViRI_ViRF+‘/OR[_ [ F_R_I g
T Ry + Rp "~ Ri+Rr R +Rg
_VLRF—RFVI,_
MR AT

V_is called a virtual ground
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* Inverting Amplifier

An opamp in a negative feedback configuration will drive
its output to force the V+ and V- inputs to be equal

Vin + +
R i |
- F 3

Vo = Vin RE V0=_R_Vl
I
L T 1
Vo ST Z, ) E 7
Vo ==V,
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* Fixed Gain Inverting Amplifier

Vo

Zin R, J:_—+\l\ 17
7d

R =N

Re | | Rl =

Input impedance concerns
Input current and input offset current concerns
Output impedance concerns
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* Fixed Gain Inverting Summing Amplifier
* By superposition

Ve — A~ A~
R
Ve :
——AM———
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* Fixed Gain Non-Inverting Summing Amplifier
* Full Analysis

y N 4, = 100,000
RA in Vo
_|_——W\/—7 ] -
= 4+ I

_ Ipy 1 RR IRF i3 IRA +I_ = IRA
Ipp
Vo Vo
» O_V—_VO—(Vm Aod) V__()_Vm Apa
Ipp = — Ipg = =
Rp Rp Ry Ry
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* Fixed Gain Non-Inverting Summing Amplifier
e Simplified analysis
e QOutput moves to make the + and — inputs equal

A
RA Vin + Od—VO
DR LA halia e 2
y Irs i R, Irp = Iga + 1= = Ipg
IRF
I _o_V—_Vo_Vin I V—_O_Vm
RF R, R, RA ) R,
Vs Vi AR Nl | || | S i
Ry B R, o~ R, in % R,
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e Difference Amplifier

=AAA~ Note: no power pins
Amplifier flipped upside down

Vin. — —AAA~ NHAod
Vv N
int ——=MWN—T7 2

Re VAL e BU s 1874

& Rt Ry -

Rp
Vo > R_ (Vin+ ik Vin—)
I
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CE 3101

e Current to Voltage Converter

12

Note: no power pins
Amplifier flipped upside down
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* \Voltage to Current Converter

—=ANN——— Note: no power pins

Amplifier flipped upside down
Vin. — —AAM—— Apq
R Wy 4
Rs
%)
R, Z, lIL
L
IL - _Vin
R, | ReSE
R;R3 R;
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* Integrator
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e Differentiator
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