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| @ Q1) A piece of Silicon has n, = 5x10" cm™ at 300K.
(a) Determine the hole concentration.

i, = 3x10° em™
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(b) Is the material n-type or p-type? And why?
% i, S P, = o-tipe
(c) Calculate the impurity doping concentration.

- - 13 -5
i 7, = N, =3x=107 o




(a) For v; small, both é;odes are - OFF o g e

Therefore vo=- - - - v; v,={(0.5/5.5) v; =0.0909v; %
(b) When D; just turns on and D; is off find v, .

In this case vi — v, = 0.6 V, v; — 0.0909v; = 0.6, v; = 0.66, v, = 0.06 V
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Determine."IB , [cand V.

Ig = Ig/(B+1) = 0.8/51 x 1000 =15.686 pA
To=1Ig (B/(B+1)) = 0.8x50/51 = 0.784 mA
Ve = 8-0.784x4 = 4.864V
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@) Q4) For the circuit ShOWH below Vy = 0 and r¢= 0. Plot v, versus v; for
0= =30V == - e

pr=0, D; o, Dyon
¥ 1@M2a3

v =10—(0.5){5) > =TS ViorD <wr <135

Borvy =30V, Dhoff, =10V

Determine wy whea Ve = 10
#’;-“25 '
25, :
V. =10=I(18}+38= i =0.78 mA

up = (0.78)(258) + 2.5 = 21.23




@ Q5) The transistor in the circuit shown below has p = 120. Determine I,

—~/—and Vgc—Plotthe load line-and the Q-point. -

Ve =(2.064)(1.5)—5=—-190V
=5—-(-1.90)=7V,. =690V
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