3. Operational amplifier - inverting amplifier, non-inverting
amplifier, combiner, differential circuit

1) Task
In the amplifier circuit fromFig.1 (inverting amplifier) assuming ideal OA parameters should
be:

a) Determine the voltage transmittance of the system;
b) Estimate the voltage gain of the circuit when R; =10 kQ, R>= 20 kQ.

2) Task
Determine Ay, Rin, Rous, f 0f the amplifier circuit from Fig.1 considering the finite voltage gain

of OA. For calculations, assume R; = 15 kQ, R(>)= 15 kQ and OA with parameters: Ayor= 10
V/V, fipP=10 Hz, fr=1MHz, Rins=10°, R(iny)=10(°, R(ouwo'= 75 Q.

3) Task
In the amplifier circuit from Fig.2 assuming ideal OA parameters and R, = 500 Q, R(z)= 10 kQ
should:

a) Select R;, R>so that Ay=-6 V/V;

b) Select Rsto compensate for the input polarization current.
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Fig.2 . Inverting amplifier
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Fig.4 . Non-inverting amplifier

4) Task
In the amplifier circuit from Fig.3 (non-inverting amplifier) assuming ideal OA parameters
should be:

a) Determine the voltage transmittance of the system;

b) Estimate the voltage gain of the system when R; = 10 kQ, R(>)= 20 kQ;

c) Analyze the possibility of obtaining voltage gain 4y = 1.

5) Task
Determine Ay, Rin, Rous, fo of the amplifier circuit from Fig.3 considering the finite voltage gain

of WO. For calculations, assume R; = 15 kQ, R(2= 15 kQ and OA with parameters: Kyr= 10°
VIV, fpr'=10 Hz, fr=1 MHz, Rins= 10, R(in) = 10(®, R(oumo'= 75 Q.

6) Task
In the amplifier circuit from Fig.4 assuming ideal OA parameters and Rg= 500 Q, R(z)=10 kQ
should:

a) Select R;, R>so that Ay=4 V/V

b) Select Rsto compensate for the input polarization current

7) Task



In the amplifier circuit from Fig.5 (differential amplifier) assuming ideal WO parameters should
be:
a) Determine the relationship for the output voltage Uouras a function of the input voltages
Ui, Uz, and Ugns),
b) Determine the relationship on Upurwhen R3 = gri)and Ry = ge2).

8) Task
In the circuit of the amplifier in Fig.5 (differential amplifier) assuming ideal OA parameters

should be:

a) Estimate the output voltage Uourwhen Ui =1V, Un2=5V, Un3=5V, R;=10kQ,
R(2)=50kQ, R(3)-20 kQ, R(4)-10 kQ;
b) Select the resistance values in the circuit so that it realizes the function Uour= -5 Ui
+ 6 Uz (Uws=0V)
c)
9) Task
In the amplifier circuit from Fig.5 (differential amplifier) assuming ideal WO parameters should
be:
a) Determine the condition for minimizing the effect of input polarization current;
b) Determine the injunction resistance of the individual injunctions of the system.
c)
10) Task (exam task - example)
In the amplifier circuit from Fig.5 (r oznic amplifier) assuming ideal OA parameters and UIN1

=2V,UIN2=2V,UIN3 =2V, R1=10kQ, R3 =20 kQ, R2 =40 kQ, R4 =10 kQ, estimate
the value of the output voltage Uour;
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Fig.5 . Differential amplifier
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Fig.6 . Level shifting summing amplifier

11) Task
In the amplifier circuit from Fig.6 (combiner) assuming ideal OA parameters, determine the
dependence on the output voltage Uouras a function of the input voltages Ui, Uz and Upns.

12) Task (exam task - example)
In the amplifier circuit from Fig.6 (combiner) assuming ideal OA parameters and Ui =2 V

Un2=2V,Un;=2V,R;=10kQ, R(3=20 kQ, R(2)=40 kQ, R(4) =10 kQ, R(5) = 10kQ should:
Estimate the value of the output voltage Uour;

13) Task (exam task - example)
In the amplifier circuit from Fig.6 (combiner) assuming ideal OA parameters, select circuit
elements to realize the function:

a) Uour= -2 Ui + van));

b) Uour=-(5 Ui+ 6 Uin2)).



