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1. Two identical CE amplifiers are connected in cascade, as shown in Fig PS11.1. The first stage 

is fed with a source 𝑣𝑠𝑖𝑔 having a resistance 𝑅𝑠𝑖𝑔 = 8𝑘Ω. A load resistance 𝑅𝐿 = 12𝑘Ω is 

connected to the collector of the second stage. Each BJT is biased at 𝐼𝐶 = 0.25𝑚𝐴 and has 

𝛽 = 100, 𝐶𝜇 = 1 𝑝𝐹, 𝐶𝜋 = 10 𝑝𝐹. Each stage utilizes a collector resistance 𝑅𝐶 = 12𝑘Ω. Find 

the input resistance 𝑅𝑖𝑛, overall voltage gain, 𝑣𝑜2/𝑣𝑠𝑖𝑔 and 𝑓𝐻. 

 

Fig PS11.1 

 

2. Sedra & Smith, Problem 7.130 

 

3. Fig PS11.2 shows a three-stage amplifier in which the stages are directly coupled. The 

amplifier, however, utilizes bypass capacitors, and, as such, its frequency response falls off at 

low frequencies. For our purposes here, we shall assume that the capacitors are large enough 

to act as perfect short circuits at all signal frequencies of interest. The three transistors have 

𝐶𝜇 = 0.5 𝑝𝐹, and 𝐶𝜋 = 6 𝑝𝐹. 

a) Find the dc bias current in each of the three transistors. Also find the dc voltage at the 

output. Assume |𝑉𝐵𝐸| = 0.7𝑉, 𝛽 = 100, and neglect the Early effect. 

b) Find the input resistance and the output resistance. 

c) Evaluate the voltage gain 𝑣𝑜/𝑣𝑖  and 𝑓𝐻. 
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Fig PS11.2 

4. For the amplifier in Fig PS11.3, assume that 𝑀1 and 𝑀2 have the parameters listed in Table 

PS.11.1. Find the overall voltage gain 
𝑣𝑜

𝑣𝑠
, 𝑅𝑖𝑛, 𝑅𝑜𝑢𝑡, 𝑓𝐿 and 𝑓𝐻. 

 

Fig PS11.3 

 

Table PS11.1 
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5. For the CMOS amplifier in Fig PS11.4, 𝜆3 = 0.01𝑉, 𝐾𝑛1 = 𝐾𝑛2 = 𝐾𝑛4 =
5.0𝑚𝐴

𝑉2 , 𝐾𝑝3 =
2.5𝑚𝐴

𝑉2
, 𝐼1 = 200𝜇𝐴, 𝐼2 = 500𝜇𝐴, 𝐼3 = 5𝑚𝐴, 𝑅𝐷 = 375𝑘Ω, 𝐶𝑔𝑠 = 20 𝑓𝐹, 𝐶𝑔𝑑 = 5 𝑓𝐹  and 

𝑉𝑇𝑃3 = −1𝑉.  What is the voltage gain, cutoff frequency 𝑓𝐻 , input resistance and output 

resistance of the amplifier if 𝑅𝐿 = 2𝑘Ω ? 

 

Fig PS11.4 

  


