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12 Semiconductors - Operational Amplifiers 
 
If you are using a signal conditioner device, many times you are using an operational amplifier inside the 
box.  Operational amplifiers are semiconductor devices with the following characteristics: 
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Equation for the non-inverting amplifier: 
 

𝑉𝑜𝑢𝑡 = 𝑉𝑖𝑛 ∙ (1 +
𝑅𝑓

𝑅𝑖𝑛
) 

 
Equation for the non-inverting amplifier: 
 
 

𝑉𝑜𝑢𝑡 = 𝑉𝑖𝑛 ∙ (−
𝑅𝑓

𝑅𝑖𝑛
) 
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Problems: 
 

1. A noninverting op-amp has the following characteristics: 
 

Ri = 1.0 kΩ 
RF = 100 kΩ 

 
Find Vin if Vout = 5 V. 
 

2. Use google or other search method to find other circuit types using op-amps: 
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