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[1] The transistor parameters for the 

circuit in Figure 1 are β = 180 and VA 

= ∞. 

(a) Find ICQ and VCEQ. 

(b) Calculate the small-signal voltage 

gain. 

(c) Determine the input and output 

resistances Rib and Ro. 

 

Solution: 

(a) For dc analysis, the capacitors CC1 and CC2 act as open circuit. 

 

 

(b) The small-signal parameters are: 
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The small-signal ac equivalent circuit becomes: 

 

 

 

 

Rib 
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(c) The input resistance Rib is: 

 
To calculate the output resistance Ro, the signal source vs is short-circuited and the following 

equations can be written by KCL at node vo and node vb: 

 
------------------------------------------------------------------------------------------- 

 

[2] For the transistor in Figure 2, the 

parameters are β = 100 and VA = ∞. 

(a) Design the circuit such that IEQ = 1 mA 

and the Q-point is in the center of the dc load 

line. 

(b) If the peak-to-peak sinusoidal output 

voltage is 4 V, determine the peak-to-peak 

sinusoidal signals at the base of the transistor 

and the peak-to-peak value of vs. 

(c) If the load resistor RL = 1 kΩ is connected 

to the output through a coupling capacitor, 

determine the peak-to-peak value in the 

output voltage, assuming vs is equal to the value determined in part (b). 
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Solution: 

(a) For dc analysis, the capacitor CC acts as open circuit. 

 

 

 
(b) The small-signal ac equivalent circuit is given by: 

 

 

Rib 
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If the peak-to-peak output voltage vo(peak-peak) is 4 V, 
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(c) If the load resistor RL = 1 kΩ is added in parallel to RE, Eq. (4) must be modified 

accordingly: 

 
Therefore vo(peak-peak) becomes smaller due to the loading effect by RL. 

-------------------------------------------------------------------------------- 

 

[3] An emitter-follower amplifier, with 

the configuration shown in Figure 3, 

is to be designed such that an audio 

signal given by vs = 5 sin(3000t) V but 

with a source resistance of RS = 10 Ω 

can drive a small speaker. Assume the 

supply voltages are V+ = + 12 V and 

V− = − 12 V and β = 50. The load, 

representing the speaker, is RL = 12 Ω. 

The amplifier should be capable of 

delivering approximately 1 W of 

average power to the load. What is the signal power gain of your amplifier? 

 

Solution: 

To deliver 1 W of average power to the load, the peak-to-peak output voltage should be: 
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The required voltage gain Av is: 

 
Choose IEQ = 0.8 A and VCEQ = 12 V, 

 

 
The small-signal ac equivalent circuit is given by: 

 
Choosing IEQ = 0.5 A gives: 
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The small-signal voltage gain is taken from Q.2 with some modifications: 

 
Due to the presence of the source resistance RS (loading effect) the required voltage gain of Av 

= 0.9798 cannot be achieved. Note that Av = 0.9951 if RS = 0. 

Therefore the maximum achievable peak output voltage is: 

 
Hence the output power delivered to the load RL is: 

 
The input power delivered by the signal source vs is: 

 
Hence the signal power gain of the amplifier is: 

 


