P1

Fig.1 shows series-shunt amplifier with a feed back factor 
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. The amplifier is designed so that 
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, with small deviations in 
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 from 0V dc being minimized by negative-feedback action. The technology has 
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1) With the feedback loop opend and the gate terminals of Q1 and Q2 grounded, find the dc current and overdrive voltage at which Q1 toQ5 is operating. Ignore the mismatch 
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 between Q1 and Q2  arising from their different drain voltage. Also find dc voltage at the output
2) Find 
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 of each of the five transistors

3) Find the values of A and Ro. Assuming that the bias current sources are ideal

4) Find the gain-with-feedback, 
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, and the output resistance Rout

5) How would you modify the circuit to realize a closed-lood voltage gain of 6V/V?

What is value of output resistance obtained?
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Condition : neglect capacitances inside transistor
1)   find the DC bias point and draw small signal equivalent circuit with corresponding small signal parameter (
[image: image16.wmf])
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2)   find open-loop gain (A)

3)   calculate  
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 when Rf = 50 kOhm , Cf = 
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4)   Draw frequency response of the amplifier (Bode plot, gain, phase)

     When Rf = 0 Ohm , Cf = 30 pF
5) Determine the value of Rf that results in the phase margin of 
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Condition : Transistor parameter is same as P2

All Transistor is same

1) Find the value of 
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 that gives the base voltage bias 
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 of 1.0 V
2) Draw small-signal equivalent circuit of output stage 

(hint : replace the bias circuit by its equivalent resistance)

3) This circuit (with this bias) cannot generate a symmetric voltage swing at NPN(Q14), PNP(Q20) transistors. Explain why.

4) Determine the range of 
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, which allow symmetric operation

(hint : For getting a symmetric swing, input resistance of transistor must be 

 similar)
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Consider the actively loaded CE amp with emitter degeneration. 

Let  I = 100 mA, 
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 =100V , 
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 , Re = 75 Ohm , Rsig = 5 kOhm

1) Which type of feedback is this circuit ? 

2) Find 
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3) Re is now replaced with a series of  resistor and capacitor as follow.
Find the value of ‘
[image: image28.wmf]w

Ce’ that makes this amplifier unstable . 
(Hint :if gain >1 , Rout <0, the circuit is unstable.)
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