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1. For a CMOS inverter operating from a 3.3V supply in a technology for which 

|VT|=0.8V, and 22406 VAkk pn  , evaluate the drain-source resistance 

associated with minimum-size transistors for which mmLW  9.02.1 . For 

which ratio (Wp/Wn) will QN and QP, which have equal channel lengths, have 
equal resistances? (20%) 

 
 
2. (1) Find the transfer function T(s)=Vo(s)/Vi(s) of the circuit in Fig. 1. (8%)  

(2) Sketch Bode plots for the magnitude response and the phase response by 
given Ri=2kΩ, R1=2kΩ, R2=2kΩ, C1=1μF, and C2=1μF. (12%) 

 
 
 
 
 
 

Fig. 1 
 
3. In Fig. 2, find the transfer functions with each input voltages. (20%) 
 
 
 
 
 
 
 
 

Fig. 2 
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4. Sketch a CMOS realization for the function:   EBDCAY  . (15%)  

 
5. In Fig. 3, the differential amplifier uses a resistor RS=200Ω to establish a 5-mA 

dc bias current with VDD=5V. There is a dc common-mode voltage VCM. 
Transistors M1 and M2 have kn’W/L=5mA/V2, Vt=0.8V, and λ=0. (25%)  
(a) Find the required value of VCM. 
(b) Find the value of RD that result in a differential gain Ad of 2V/V. 
(c) Find the dc voltage at the drains. 
(d) Find the common-mode gain. 
(e) Use the common-mode gain found in (d) to determine the change in VCM that 

results in M1and M2., entering the triode region. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 


