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16V

2kQ

IDSS = l‘l]‘nlh
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Example

016V
VG = —217
Vs =0v §2k£2
o

VGS=VG_VS=_2_O=_2V
= _@2_ _ﬂz_ Ipss = 10 mA
b. Ipg =Ipss ( VP) =10mA (1- =) =5.625mA =10

¢ Vps=Vpp-IpRp=16V-(5.625mA)(2kV)=16V-11.25V=4.75V

d. VD=VDS=4'75V
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a. The gate-to-source voltage is determined by

Ves = — IpRs
Choosing I =4 mA, we obtain Vs =-(4 mA)(1 kV) =-4 V The result is th
plot of Fig.1 as defined by the network If we happen to choose ID = 8 m/
the resulting value of VGS would be -8 V, as shown on the same graph. In
either case, the same straight line will result, clearly demonstrating that
any appropriate value of ID can be chosen as long as the corresponding
value of VGS. In addition, keep in mind that the value of VGS could be

chosen and the value of ID determined graphically.
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Example

For Shockley’s equation, if we choose VGS = VP>2 =-3V, we
find that ID = IDSS>4 = 8 mA>4 = 2 mA, and the plot of Fig. 2
will result, representing the characteristics of the device. The
solution is obtained by superimposing the network
characteristics defined by Fig. 1 on the device characteristics
of Fig. 2 and finding the point of intersection of the two as
indicated on Fig. 3. The resulting operating point results in a

quiescent value of gate-to-source voltage of

{-peoint, R T

Ili'll

] 1 v] | L |

h Iy (A

6 -5 —4 -3

-2 -1
Vg, =-26V

Fig.3




b.

Example

At the quiescent point
IDQ = 2.6 mA
VDS =VDD-ID(RS+RD) =20V - (2.6 mA)(1 kV +3.3kV) =
20V -11.18V=8.82V
VS =IDRS = (2.6 mA)(1 kV)=2.6 V
VG=0V
VD=VDS+VS=8.82V+2.6V=1142V
orVD=VDD-IDRD=20V- (2.6 mA)(3.3kV)=11.42V

+ I: Vo=-6V
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