Here we will design a circuit that has three inputs and one output.
The output must be related to the inputs by the above equation.

The circuit must multiply each input by a number and add the results.

The polarity of the first two input voltages is reversed.

One of the applications of op amps is designing circuits that perform mathematical operations.

This is why they are called “operational” amplifiers.

We’ll begin with a basic summing amplifier.

The output of a summing amplifier is the weighted sum of the input voltages. 

The weight for each input is the feedback resistance divided by input resistance.

The polarity of the input voltages is reversed.

When we compare the design specifications to our output voltage, we see that we may connect v1 and v2 to the first two inputs of the summing amplifier.

But v3 needs to have a positive polarity.

So we’ll use an inverting amp to reverse the polarity of v3 before sending it to the summing circuit.

The output voltage of the inverting amplifier is –R0/Rin * v3.

So v3’s polarity is first reversed by the inverting amp and then reversed a second time by the summing amplifier. So it will retain its original polarity.

We’ll use a 15 kΩ feedback resistance for the summing amp.

We want to multiply v1 by 3, so we know that Rf / R1 should be 3.

This means that R1 should be Rf/3 = 5 kΩ.

We want to multiply v2 by 5, so we know that Rf / R2 should be 5.

This means that R2 should be Rf/5 = 3 kΩ.

Assume that we want to make the gain of the inverting circuit -1.
That means that the summing amp multiplies V3 by 4.

So Rf/R3 should be 4.

This gives R3 = 15/4 = 3.75 kΩ.

This isn’t a commercially available component. We may have to use two resistors for this resistance.

We could make Rf/R3 1 and then have the inverting circuit multiply v3 by -4.

So R3 should be Rf/1 = 15 kΩ.

For the inverting circuit, the gain should be -4.

There are many possible combinations for R0 and Rin.

Let Ro = 4kΩ.

This means that Ro/Rin should be 4. So Rin = 1 kΩ.

Now connect the output of the inverting circuit to the summing circuit’s third input.

So we have designed the circuit to specification.
