
EE3122 Analogue Circuit Fundamentals Quiz 1 
Solutions 

 

1. Determine the region of operation for the following circuit in Fig. 1, i.e. in 
cutoff, saturation or triode/ohmic/linear region. You may assume λ=0, VTp = 
-1 V and Kp = 250 uA/V2 for the PMOS transistor. (30 marks) 
 

 
Figure 1 

 

 

 
 

15 marks 

10 marks 

5 marks 



 
2. Determine the region of operation for the BJT in Figure 2 and find all the 

currents and voltages at the 3 terminals. It is given that |VBE| = 0.7 V, |VCE(sat)| 
= 0.2 V and β=200. (30 marks) 

 
Figure 2 

 

 
Wrong assumption  Q is in saturation mode 

15 marks 



 
 

3. For the amplifier shown in Fig. 3, what is the name of this topology of 
amplifier (common-X)? Draw the small-signal model for this amplifier and 
determine expressions of the small-signal voltage gain, input resistance and 
output resistance. Show all the steps in deriving these equations –just writing 
down the equations will not be awarded marks. The capacitors can be assumed 
to be short circuit for the AC small-signal analysis and ro in the MOS small-
signal model can be ignored (i.e. λ=0). (40 marks) 

 
Figure 3 

Since Gate is connected to AC ground, this is common Gate. 

Draw AC model – VDD/VSS are AC ground and capacitors are shorted. 

5 marks 

5 marks 
5 marks 

2 marks 



 
Finding Rin 

 

 
Finding Voltage gain 

 

 
Finding Rout 

8 marks 

10 marks 

10 marks 



 

 

10 marks 


