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Useful information

: for silicon , p, =1350 em%V—s and 1o = 480 cm?/V—s.

i =1.5% 10" em™. Vr=0.026 V at 300K,
Use the linearized Idlode model with ry= 0 ohm unless otherwise mentioned.
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Q1 a) Consider n-typ “faﬂﬁ.at Tiéﬁél‘( doped to a concentration of Ng=5x10'* cm™. Assume '

mobility values of s :ElﬂU'cmzNus and i, =300 ¢m?/V-s.
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Determine the applied electric field that induces a drift/current density of 175 Alem?,
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b) A silicon pn junctionat T

capacitance is to be
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—300 K is doped with Ng=10'° cm™ and N, =10" cm. The.junction

0.8 pF when a reverse bias voltage of of 13 V is applied. Find the
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2-\ A) The cireyi
=99 K / '
K ohu, Vy =0.7 V, 1 = 100 olun and vi=0.nwt v

Caloul - .
“ethe tlme-varylug diode eurrent and voltage
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tand diode parameters tor the cienit shown are Vin = 9.7 V,
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b) Assume each diode in the circuit sNown has a cut-in voltage
of Vy =07V, ry=,50 ohm and ¥;=\6.1 V. Determine the
value of R; required such that Ip; is one _thie value oRJp2.
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Q2 a) Consider the following circuit , where I, =] -2

using the diode equation and the trig) and erer;-]:‘::::;ne Vo, and I, .._.a“;:\.u——
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b) Consider the circuit shown . Assume. Vy =0.7 V, 7, =20 ohm, and
Ip =1.2)mA. Use the[ﬁﬂgg_g_ﬂj_ge linear modelto calculate the voltage
n the 2 K ohm resistor. UR =27?

To =112

U = l_ D R/’L,
. gx'ltt’z,xlag) = Q00

"

What is the power dissipated in the diode?
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Q4 Consider the circuit sh — AAA———
and R2 =2 K ohn. It shown, where Vy=0.7V =50 ohm V. -
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ii) Calculate the current in the R2 resistance when V=2 V.

( gx16 XT®) + 0° ?{5"1‘ I‘l‘\‘*"z =0

To = —\. 31707/
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