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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Buffer (or voltage follower)
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Inverting amplifier

ARA
wy

+ Vout
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Many op amp circuits are based on this.
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V4 =0 (ground)
l¢Re = Vour — V_

«4O0> «F)r «=)r « =) = Q>



V4 =0 (ground)
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iR =V_ -V
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V4 =0 (ground)

l¢Re = Vour — V_

iR =V_ -V

V_ ~ V4 (virtual equality)
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V4 =0 (ground)

lfRe = Vour — V—
iRi=V_ -V,

V_ ~ V4 (virtual equality)

Ir = I; (no current into inputs)
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Common Operational Amplifier Circuits
Other Operational Amplifier Circuits
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This is the circuit with a gain of 10.

Terry Sturtevant Electronics Operational Amplifier Circuits



Buffer circuit
Common Operational Amplifier Circuits ISnvertlng evplfiitar @i
. T L umming amplifier circuit
Other Operational Amplifier Circuits
Non-inverting amplifier circuit
Differential amplifier circuit

o
e von_tsatigs _smsen_ o urdow_tb
LIEZIEN P 2 2

B& AR EHBRE FDEM DS

Vio0u3)

100mV

SINE(0.5 0.1 1000 0 0 0 0)

4
<5

A\

o

S [T S T

& “TLmzains <

\ o NVin Vi
=

ACO040 (\?/11

iop

tran 0.010.001
.ac dec 100 100 1000000

[P T——

Remember the effects of rolloff at high frequencies.
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
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Other Operational Amplifier Circuits

oSt St _Smistn_fose ot
AoR BE ERE IREH OS 43y D ClE e

Vinu3)

oo
00tz

SINE(0.5 0.1 1000 00 0 0)

A 1v2
AN e
LRl 0k )12
in A b2 _J
A UT> s out
G =
LM741NS
L Ain Vi
= e\
Acoto C:j
12

iop
stran 0.010.001
.ac dec 100 100 1000000

A logarithmic scale is helpful sometimes.
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Summing amplifier

Vi R -
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Summing amplifier

i Ry —
+ Vout
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Summing amplifier
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Vour = —Re (B + )

Can be extended to many inputs
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Buffer circuit

Common Operational Amplifier Circuits Invertlpg amphfler clreuit
. e S Summing amplifier circuit
Other Operational Amplifier Circuits N N e e o
Non-inverting amplifier circuit
Differential amplifier circuit

Non-inverting amplifier
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
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Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Non-inverting amplifier

Re

Vin - - Vout
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Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

Common Operational Amplifier Circuits
Other Operational Amplifier Circuits

Differential amplifier

Rl - Vout
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ViR, R,
Vout = th_ ,% (1 + & ) Vo R;
Simplified if Rf = R and Ry = R3
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ViR, R
Vour = a2 (14 &) - Vo
Simplified if Rf = R, and Ry = R3
. Vout % (V]_ - V2)

«40O>» «Fr «=)r» «=)» = Q>



Buffer circuit

Inverting amplifier circuit
Summing amplifier circuit
Non-inverting amplifier circuit
Differential amplifier circuit

VIR R,
Vour = a2 (14 &) - Vo
Simplified if Rf = R, and Ry = R3
Vour = 1 (Vi — Vo)

If all resistors are equal, Vou: = Vi — Vo

[m] = =

DA
Electronics Operational Amplifier Circuits
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Other Operational Amplifier Circuits

Note that all of the following circuits are variations of the basic
inverting amplifier circuit.
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Integrator
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Integrator

Py
o=

Output is the integral of the input over time.
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Integrator

Output is the integral of the input over time.
Vout - _RLC f Vindt
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Integrator

Py
o=

Output is the integral of the input over time.
Vout - _RLC f Vindt

Often has a large resistor in parallel with C to avoid saturation
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Differentiator

AAA
vy
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+ Vout
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Output is the derivative of the input over time.
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Integrator circuit
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Output is the derivative of the input over time.

dV;
Vour = —RC dtm
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Logarithmic amplifier

Y4

+ Viout
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Logarithmic amplifier

Y4

+ Viout

Output is related to the logarithm of the input
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Logarithmic amplifier

Y4

+ Viout

Output is related to the logarithm of the input

Vout ¢ —In Vi,
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Exponential amplifier

T

+ Viout
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Exponential amplifier
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Output is related to the exponential of the input.
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Integrator circuit
Common Operational Amplifier Circuits Differentiator circuit
Other Operational Amplifier Circuits Logarithmic amplifier circuit
Exponential amplifier circuit

Exponential amplifier
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Output is related to the exponential of the input.

Vout xX —e€ Vin
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