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Th basic equations of the output characteristics of an NMOS transistor 

VGS Vos 10 

i) Vc; < Til - a 

ii) VG, > VTn 

a) V D < VG. - VTn KJ 2 ( s - V rn )VDS - V~s J 

b) VG - VTn ~ VI S Kn (VGS - Tn Y 

wher K = K:, (~) and K ~ == !-ln e 0 \ n 2 L 



Qt. (25 pts) Consider the common-gate amplifier given below. All capacitors are assumed short at the 
frequencies inte rest. 
(a) Draw the DC model of the circuit. 
(b) Determine the value of the resistor Ro to set VDSQ = 11 V. 
(c) Determine the s mall signal parameters 9m and r() of the transistor. 

Cd) Draw the AC small signal equivalent circuit. 

(e) Det rrnine the overall small signal voltage gain Av =vo/vs. 
(f) Determine the s mall signal input resistan ce R;n. 

Vs 

VOD Circuit Parameters 
VDD = 15 V 
Is =2 rnA 
RL =9 kn 

Transistor Parameters 
V TN =1 V 

KN = 2 mAjV2 
A=O 
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Q2. (25 pts) 
(a) 	Consider the RC-circuit given. 

Assume R1 =2.5 kO, R2 =10kO, and C1 =25 ~LF 
i. 	 Determine the voltage frequency transfer 


function Haw) = VoOW)/ ViO(V). 

ii. 	Sketch the Bode magnitude plot and Bode 

Vi 
phase plot of the voltage transfer function. 

(b) For the RC-circuit given, assume 
R1 =4 kO, R2 =1 kO , C1 =1 ~F and C2 =2 ~F 
i. 	 Using short circuit and open circuit time 


constants method, determine the break 

frequencies. 


ii. 	Sketch the Bode magnitude plot and Bode 

phase plot of the voltage transfer function 

Haw) =Vo(jW)/ ViOW). 
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(c) 	For the RC-circuit given, the component 
values are chosen so that RJ CJ = Rz Cz 
i. 	 Determine the voltage transfer function 

Haw) =VoO(.tJ)fViOW). 
ii. 	Sketch the Bode magnitude plot and Bode 

phase plot. 
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03. (25 pts) Consider the common source amplifier given below. 
(a) Determine Rand Ro 0 that VGsQ =2 V and VDSQ = 4 V. 
(b) De termine the sm a ll signal parameters gm and ro of the transistor. 
(c) Determine the break frequencies and 3-dB corner frequency. 
(d) Sketch the Bode magnitude plot of the voltage frequency transfer function. 
le) If the resistor Rs is replaced with a constant-current source produci ng the same IDQ quiescent 

current, determine the break frequencies and the 3-dB corner frequency and sketch the Bode 
magnitude plot. 

Circuit Parameter VOD 
VDn = 12 V 

RI = 200 kQ 

R2 = 100 kQ 
RL= 9 kn 

C1 =100 flF 
C2 = 50 flF 

C3 = 100 flF 
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Q4. (25 pts) Consider the common source amplifier given below. The Q point is located at VGsQ :: 2 V. 
(a) Draw the high frequency small signal equivalent circuit. 
(b) Determine the Miller capacitance. 
(c) Determine the break frequencies and the upper 3-dB frequency. 

Cd) Sketch the Bode magnitude plot over the high frequency range. 


VOD Cjrcuit Parameters 
V DD =12 V 


RJ = 200 kQ 

R2 =100 kQ 


Ro =3 kO 

RL =9 kD 


Transistor Parametfrs 
VTn = V 

Kn = mAjV2 

,1,= 0 


Cgs =2 pF 

Cgd = 0.2 pF 
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