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QUIZ NO. 1 - SOLUTION
(Average Score = 8.0)

The following questions give the dc voltages at the terminals of an active device. You
are to calculate the designated dc current.

. . 0.6V
a.) Find the diode current, I, where Ig = 100fA and V7= 0.025V (2 pts). ¥ | -

Obviously, the diode is forward biased. Therefore, g

Ip
Vp " ( 0.6 ) F02QO01P1A
Ip =1Igexp V)= 107 exp\p925) =2.65 mA
2V
b.) Find the drain-source current, Ijg, where K, = 25uA/V2, Vg = 1V oy |_T
and W/L = 10 (2 pts). o—! lID
We see that the enhancement, n-channel MOSFET is in the saturation ’_1
region. Therefore, ov
F02Q01P1B
KW , 2510
Ips="31 'Vgs -Vin“ =77  (2-1)"=125pA
5V
c.) Find the collector, emitter, and base currents, I, I, and Igif I¢ = l Ic
100fA, V7= 0.025V and B = 100 (4 pts). 1B
0.7V
We see that the npn BJT is in the forward active region. Therefore,
bie
VeE 1 ( 0.7 ) oV
Ic=1Igexp\Ty, | = 107" exp\p o25) =144.6 mA F02Q01PIC
Ic
IB:/J)_F:1446mA and IE:IC+IB:146mA

d.) Repeat (b.) if V=1V and V; =3V (2 pts).
We see that the enhancement, n-channel MOSFET is in the linear region. Therefore,

W Vbs
IDS = Kn’f VGS - VTN - T VDS = 2510(3-1-05)(1) =375 gA



