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Objective 

The objective of this project is to design a three-stage amplifier using bipolar and CMOS 

transistors. The design should satisfy the following specifications. 

● AV ≥ 50 

● Rin ≥ 200kΩ 

● 3 dB Bandwidth > 200 kHz 

● Harmonic distribution < -30dB 

● Vimax = 5mVPP 

● Vcc,max = 5V 

● RLoad = 8Ω 

● Minimum of 3 MOSFETs 

Design 

We designed the 3-stage amplifier using 3 common source MOSFET configuration 

stages. We designed the third stage in such a way that it gives a gain of 2 and the first 

two stages gives a gain of 5 each, providing the total gain, AV = AV1AV2AV3 = 5 x 5 x 2 = 

25. 
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Simulations 

 

Schematic 

 

DC Operating Point 



 

AC Sweep for Gain 

 

 

AC Sweep for Input Resistance 

 

 

AC Sweep for Output Resistance 



 

Transient with Vi = 5mVsin(10,000t) 

 

 

THD 

 

 



Calculating Total Power dissipated: 

From the voltage across each resistor obtained using DC Operating point, we calculated 

the total power dissipated by finding power dissipated by each resistor using the 

formula, P = V2/R and adding them all together. By doing so, we obtained the total 

power dissipated. 

Total power dissipated = 245 mW 

Measurements 

 

Transient 

 

THD 



Comparisons 

 

Conclusion 

We really enjoyed working on this project. It was quite a good experience for us to 

design a three-stage amplifier, even though it was really challenging. It helped 

understand about the MOSFET amplifiers better. The simulated values were able to 

satisfy the project requirements. The measurements part was the toughest part of this 

project. Measuring the scope for the circuit with so many components using the analog 

discovery 2 was a challenging process. Overall we were able to complete the project 

successfully. 

Parameter Requirement/Calcula
tion 

Simulation Measurements 

|AV| ≥50 114 84.4 

Rin ≥200㏀ 200.6 ㏀ 200.6 ㏀ 

Vout 0.250 V 0.680 V 0.420 V 

THD ≤-30 dB -36.2 dB -39.18 dB 


