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 Design a Widlar current source of Fig.1 to generate a current IC1=10μA given that 
IREF=0.2 mA. If for the transistors, IS=2×10-14 A, find VBE2 and VBE1. Assume β to be 
high. (15%) 
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Fig. 1 
 

 An amplifier has a dc gain of 104 V/V and poles at 104 Hz, 2×104 Hz, and 105 Hz. 
Find the value of feedback factor (β), and the corresponding closed-loop gain, for 
which a phase margin of 50o is obtained. (15%) 

 
 Design a pseudo-NMOS inverter that has VOL=0.15V. Let VDD=3.3V, |Vt|=0.5V, 

'
nk =2 '

pk =100μA/V2, and (W/L)n=0.7μm/0.35μm. What is the value of (W/L)p? 

Calculate the value of NML and the static power dissipation. (20%) 
 

 Assume the diode is ideal. Sketch the output v0 for the input shown below. Label the 
most positive and most negative output levels.  (14 %) 
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5. Find the dc transmission, the corner frequency f0, and the transmission at f = 8 MHz 
for the circuit. (24 %) 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

   

25 kΩ

25 kΩ 10 pF

 
 
6. Assuming the diodes to be ideal, find the transfer characteristic of the circuit. (12 %) 
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