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%beﬁvﬁtmﬂ jiink = Exam Duration: 70 min
Usefu] jnformation : for silicon , p =1350 cm?/V—s and i, = 480 cm*/V-s.

n;=1.5%10" cm™. Vr=0.026 V at 300K.
Use the linearized diode model with r,=0 ohm unless otherwis

e mentioned.
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Q1 a) Consider n-type &rat T =300 K doped to a concentration of Ng=5x10" cm™. Assume N J> ] e

'm(’bility values of p, =880 cm?’/V-s and p, =389 cm/V-s. X e L.
Determine the conducti¥fty of the material. 78° 1 2z (° E e IS
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e b) A silicon pn junction at T =300 K is doped with Na =10 cm™ and N, =10'® cm™. The junction ]

capacitance is to be 0.8 pF when a reverse bias voltage of of 13 V is applied. Find the
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meters for the circuit shown are Vps = 9.7V,

Q3 a) The circuit and diode para
0.2sinot V.

R=9.9 K ohm, Vy=0.7V, 1= 100 ohm and v;=

by

Calculate the time-varying diode current and voltage.
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circuit shown has a cut-in voltage — -
6.1 V. Determine the
e-half the value of Ipa.

b) Assumc each dlode in the
of Vy=0.7 V , ry=, 50 ohm and Vi=
value of R; required such that Ip; is on
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Q2 a) Consider the following circuit , where I, =107 A. Determ(nlne Vp, and Ip
using the diode equation and the trial and error metho E
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b) Consider the circuit shown . Assume Vy =0.7 V , ry =20 ohm, and A —
Ip =1.2 mA. Use the piecewise linear model to calculate the voltage ST ——— ] e
~ drop on the 2 K ohm resistor. t = Ip -+
V= ¥V
V@Wh} VD= Tp rp +\

4 p-(-eas (1) oo

What is the power dissipated in the diode?
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Q4 Consider the circuit shown, where Vy=0.7V , ry=50 ohm J —VWA——p
+

and R2 =2 K ohm. o | 7
] svE= R = |
ly voltage V such that the diode current 15 0.2mA. _ s |
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) ii) Calculate the current in the R2 resistance
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