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GP3 
This project is to design a Hi-Fi power amplifier with a gain of +5. 
A. Class B and Class AB output stages 
1. First, we construct a class B stage using 2N5883 and 2N5885 (power BJTs) with an 

8 Ω load as we have done in class. 
The spice model of BJTs can be found at 
http://www.onsemi.com/pub_link/Collateral/2N5883.LIB 

http://www.onsemi.com/pub_link/Collateral/2N5885.LIB 
 

2. Use “.DC” to simulate the DC transfer curve and 
identify the cross-over distortion. Also check the 
current of each BJT as a function of VIN. The 
maximum current through the load is asked to be 3A. 
Is 25 V large enough for V1 and V2 to provide such a 
current? Check the base currents of two BJTs at +3 A and -3 A output currents, 
respectively. 

3. Next, we will examine the harmonic distortion using “.FOUR” command. A 1 kHz 
sinusoidal signal with a 1.4 V amplitude is applied to the input. Run a “.tran” 
simulation for 10 periods. Observe the distortion of the output signal. Examine 
the FFT result of the waveform. View “SPICE Error Log” and find the result of 
harmonic distortion analysis. What is the difference between even harmonics 
and odd harmonics? Which are more pronounced? 

4. Repeat steps 3 and 4 with input sinusoidal source with a 10 V amplitude. Is the 
cross-over distortion less pronounced than the result for a 1.4 V source? How is 
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the THD? 
5. The THD can be improved drastically if a bias is provided between the bases of 

two output BJTs to make them slightly turn on even without signal. As shown in 
Fig. 2, two BJTs 2N4401 and 2N4403, which can be chosen from the component 
table directly, are used to provide the B-to-B 
bias and the base currents required. Run “.DC” 
to obtain the transfer function and check if the 
crossover distortion is observable. Check the Ic 
values of four BJTs and IL (IR1) at V3 = 0. 

6. Similar to steps 3 and 4, find the THD for input 
sinusoidal voltage signals with 1.4V and 10 V 
amplitudes respectively. Compare the THD 
values of class B and class AB output stages. 
 

B. Hi-Fi power amplifier with a gain of +5 

 
1. Use the AB stage from part A as the output driver of an OP amplifier. Here you 

can use OP27 or uA741. Explain the circuit in Fig. 3 has a gain of +5. 
2. Use “.DC” to find the transfer curve from -5 V to +5 V with a step of 0.01 V. Plot 

V(OUT) and iL(iR1) against input signal. What is the linear range? Does the gain 
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agree with the designed value? What is the maximum load current in the linear 
range? 

3. Similar to the step 3 of Part A, use “.tran” and “.FOUR” for 1 kHz sinusoidal 
voltage input with 0.2 V and 2 V amplitudes to find the THD values respectively. 
Also examine the FFT results and check the harmonic distortion. Here you must 
add “.OPTIONS plotwinsize=0” command because the distortion is very small and 
the digital compression function must be disabled.  

4. Use “.AC” with an AC amplitude of 0.2 V and 2 V, and find the high-frequency 3 
dB point respectively. Plot the Bode plot as well. 
 
 
 
 


