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3OP Amp (A.1)

https://en.wikipedia.org/wiki/Operational_amplifier

741 op-amp
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https://en.wikipedia.org/wiki/Operational_amplifier

Power Supply 



Young W. Lim
12/3/15

5OP Amp (A.1)

https://en.wikipedia.org/wiki/Operational_amplifier

Ideal OP-Amps

● Infinite open-loop gain G = vout / vin
● Infinite input impedance Rin
● Zero input current
● Zero output impedance Rout

● Zero input offset voltage
● Zero noise
● Infinite voltage range available at the output
● Infinite bandwidth 

with zero phase shift and infinite slew rate

● Infinite Common-mode rejection ratio (CMRR)
● Infinite Power supply rejection ratio.

R i n = ∞

Rout = 0
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http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

The Op-amp golden rule 

+

−

II. The Current Rule
IThe inputs draw no current. 

1. The Voltage Rule

The output attempts to do whatever 
is necessary to make the voltage 
difference between the inputs zero.
 

0V

+

−

I=0

I=0
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Inverting Amplifier

+

vi n

−

vout

R1 R f

vout

vi n

= −
R f

R1

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1
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Non-Inverting Amplifier

+

vi n

−

vout

R1 R f

vout

vi n

= 1 +
R f

R1

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1
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Voltage Follower

+

vi n

−

vout

R f=0

vout

v i n

= 1

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

R1 = ∞
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Voltage Follower
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vout

R f=0

vout

v i n

= 1

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

R1 = ∞
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I → V Amplifier

+

vi n

−

vout

R1 = 0 R f

vout = −iin R f

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1



Young W. Lim
12/3/15

12OP Amp (A.1)

V → I Amplifier

+

vi n

−

vout

R1 R f

I out =
v in

R1

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

I out
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Integrator 

+

vi n

−

vout

R1 R f

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

C

R2
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Differentiator 
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vout

R1 R f

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

C
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Summing Amplifier 

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

+

v1

−

vout

R2 R f

R3

R1

vout = −[V 1 + V 2]

v2
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Difference Amplifier 

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

+

v1

−

vout

R1 R f

R3

vout = −[v1 − v2]

R2
v2
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Differential Amplifier 

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/opampi.html#c1

+

v1

−

vout

R1 R f

R3

vout = v2

(R f +R1)

(R3+R2)
− v1

R f

R1

R2
v2
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