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An inverter circuit using a MOSFET and a resistor is shown in the figure below. The MOSFET has a threshold

voltage V1 = 2 V.Assume that Vs=5 V and R. = 9 kQ. For this program, model the MOSFET using its switch-

resistor model. Assume that the on-state resistance of the MOSFET is Ron =1 kQ

(a) Draw the voltage transfer characteristics for the inverter. (20%)

(b) Does the inverter satisfy the static discipline, which has voltage thresholds given by
ViL=03V,VoL=02V,Vin=17V,and Vohn=48V? (40%)

(c) Does the inverter satisfy the static discipline, which has voltage thresholds given by
ViL=25V,Voo=1V,Vin=35V,andVou=4V? (40%)
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(a)The output high voltage Von for the inverter is5 V.
The output low voltage VoL for the inverter is

R 1
V. x ON =5x = =0.5V
° (RL+RON) 9+1 Vour

The lowest input voltage recognized as a logical 1 is V. =2V
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(i) ViL - satisfy

(if) VoL - not satisfy
(iif) Vin * not satisfy
(iv) Von * satisfy

(©)

Vor=1lV =4 sm == == == mf = e e e e = -
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Vie=2.5V  ViH=3.5V

(1) ViL : not satisfy
(if) VoL - satisfy
(iii) Vin + satisfy
(iv) Von * satisfy



(O : satisfy, X : not satisfy)

(b)
(1) ViL: 0] , (i) VoL : X , (1) ViH: X , (IV) Vo :

(©)
(M) ViL: X , (i) VoL : 0] , (1) ViK: 0] , (IV) Vo :




