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Determine the bias state (Region of operation) for the three circuit conditions if Vtn = 0.4 V. The source voltage is always lower than the drain voltage in an nMOS transistor. First identify the correct terminals.
[image: ]













	Solution:
[image: ]
                                                                                        
image1.jpeg
2
BIRZEIT UNIVERSITY




image2.png
-23V

%

o

925V

©

(®)

(@)




image3.png
a) VGS=19V.VDS=25V, Vtg=04V, therefore VGS =19 V<25V +04 V=29V
is satisfied, and the transistor is in the safurated state

b) VGS=VG-V§=22V-(-23V)=45V.VDS=VD-V§ =05V ~(:23)=28V.
Therefore, VGS =4.5V>2.8V+0.4 V=32V _the transistor is in non-saturation.

© )VGS=VG-V§=09V—(-25V)=34V.VDS=VD-V§=05V~(-25V)=3
V. Therefore, VGS =34 V=VDS + Yig =3 V+04 V=3.4 V, and the transistor is at
the boundary of the saturated and non-saturated regions





