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Formulas that you might need: 

𝑔𝑚 =
𝐼𝐶𝑄

𝑉𝑇
 𝑟𝜋 =

𝛽𝑉𝑇

𝐼𝐶𝑄
 𝑟𝑜 =

𝑉𝐴

𝐼𝐶𝑄
 

𝑉𝑇 = 26 𝑚𝑉 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

Q1) (30 pts) The turn on voltage of each diode in the circuit below is V = 0.7 V. Determine ID1, 

ID2, ID3, Va and Vb. 

Hint: Make an assumption about the states of each diodes and validate your assumptions. 
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Q2) (40 pts) In the given circuit below β=125, VA=200, VT=26 mV, VBE=0.7 V: 

 

a) Find ICQ and VCEQ  and verify any assumption you have made. 

b) Plot the dc and ac load lines. 

c) Draw the AC small signal equivalent circuit. 

d) Calculate the small-signal voltage gain 𝐴𝑣 =
𝑣𝑜

𝑣𝑠
. 

e) Determine the output resistances Ro. 

f) What is the functionality of CE? 

g) What is the role of CC1? 
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Q3) (30 pts) Consider the common base amplifier given below. All capacitors are assumed short 

at the frequencies interest. The transistor parameters for the circuit are β=120, VA=∞, VT=26 

mV, VBE=0.7 V. The circuit parameters are VCC=VEE=3.3 V, RS=500, RL=6k, RB=100k, 

RE=12k, and RC=12k. 

Please verify all your assumptions and calculations. 

 

a) Determine the small signal transistor parameters gm, rπ and ro 

b) Determine the overall voltage gain 𝐴𝑣 =
𝑣𝑜

𝑣𝑠
⁄  

c) Determine the input and output resistances Rin. 

 

 


