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INSTRUCTIONS

This is a closed book, closed notes exam.

Carefully mark your multiple choice answers on siwantron form. Work
on multiple choice problems and marked answerkandst booklet will not
be graded. Nothing is to be on the seat beside you.

When the exam ends, all writing is to stop. THsnbt negotiable. No
writing while turning in the exam/scantron or resk F in the exam.

All students are expected to abide by the custoratirical standards of the
university, i.e., your answers must reflect onlyuy@wn knowledge and
reasoning ability. As a reminder, at the very mum, cheating will result
in a zero on the exam and possibly an F in thessour

Communicating with any of your classmates, in amgliage, by any means,
for any reason, at any time between the officiattsvf the exam and the
official end of the exam is grounds for immediajecgon from the exam
site and loss of all credit for this exercise.



1. A silicon sample at room temperature has ainsitr carrier concentration of a 101° cm>. It
is doped with M = 5x13° boron atoms/cthand N, = 6x13? arsenic atoms/cinThe electron
mobility is measured as,j# 1000 cryV-s. What is the electron concentration in thigerial
and electron current density when an external fi€lE=100 V/cm is applied? gq=1.6x10C

(1) n =5x16°%/cn?®;  j, =800A/cnf (2) n =2x16 /e, j, =3.2x10"A/cm?
(3) n =6x16 /cn?;  j, =800A/cnf (4) n =5x16 /em?®;  j, =8x10%A/cm?
(5) n =6x16 /cm®;  j, =9.6x10"°A/cm?*  (6) n =2x1G /cm®; |, =8x10%/cm?

(7) None of the above



2. Find the current in each diode in the circuibwsh below using the constant voltage drop
model with \,, =0.70 V, R=0.

+HiW
(1) IDl =OA, |D2 =0A (2) b]_ =1.4mA, bz =0A
4.3kQ
(3) Ip1 =0A, Ip> =1.05mA (4) Ip1 =0A, Ip> =1mA 0y
(5) Ips =OA, Ip; =0.97MA  (6) b1 =1.4mA, b, =0.97mA '
(7) None of the above 8 "_\ 10ke
.




3. The Zener diode in the circuit has an equivalesistance [; = 20Q. From the diode da
sheet we find that if the volge across the Zener diode is V at I; = 20 mA.Determine the
output voltage VWt

(1) Vour=6.4V (2) Vout =6.0V 100 0

(3) Vour=6.67V  (4) Vour=6.365V + +u
(5) Vour =0V (6) Vour=10V = ) °
(7) None of the above W

i



4. Using a piecewise linear diode models havingleal diode, \,= 0.7 V, and B = 20Q for
each diode in the circuit, determine the inputagdt \f, required to produce an output voltage,
Vous Of exactly 0.6V.

(1) Vin =2V (2) Vin =2.24V + = +

pe— NV
(3) Vin =1.4V (4) \ih =5V Vin — 1000 _>
(5) Vin =1.64V (6) \fy =2.1V

(7) None of the above



5. Solve for the DC output voltage in the followicigcuit, assuming that the op amp is an ideal
device.

4.7 kQ 4.7 kQ

]VJ:W L’\N\,

2V J:l
(1) Vo =+1V (2) Vo =+2V (3) Vo =+3V
(4) Vo =+4V (5) Vo =+5V (6) Vo =0V

(7) None of the above



(6) Figure below shows a'm diode with the following doping levels, depletitayer width is 2?7?
and is mostly in the ??? layer;325 mV, n=10"cm’, e=11.9¢,, £,-8.85x10 F/cm
q=1.6x10"C

P* N
Na=5x10" cmi® Np=10'° cmi®
(1) 0.7 pm, mostly in the n region (2) 0.7 um, rhoist the p region
(3) 0.34 um, mostly in the n region (4) 1 pm, mostly in the n region
(5) 0.34 um, mostly in the p region (6) 0.17 umgsthoin the p region

(7) None of these



(7) For the circuit shown below, if a sinusoidal wasepplied to the input, which one of the
curves is the output voltage? 0.7V, R=Rz=0, Vz=5V for Dz, and \\,,=0.7V, Ry=0,
Ver=20V for D_]_)
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(5) " (6) U U |

(7) None of these



(8) A full wave bride rectifier is shown below

vg = Vpsinwt — —

D1, Dy, D3, and D have turn on voltages of 0.7 voltg®0). If V,=10V, What value capacitance
you need to choose for a ripple voltage of 0.1 input frequency is 1 KHz and R=XDR

(1) 9.4F

(2) 4.65uF

(3) 4.7uF

(4) 2.1%F

(5) 4.3iF

(6) LuF

(7) None of the above



(9) In the circuit shown below all three diodes arentitml, and &=10"“A, The value of |
required for an output voltage of 2V is? (Assume®

(1) 1mA

(2) 3.8mA

(3) 7.6mA

(4) For all values of | the output will be 2.1V
(5) 2mA

(6) 0.5 mA

(7) None of the above



(10)  For the circuit shown below, whatvsif vi=0V? Assumé/,=0.7V, Ry=0.

aov

(2)0.7V

(3) 1.4V

4 -0.7V

(5) 9.3V

(6) 18.6 V

(7) None of the above

vy

+10V

10kQ

10 kQ

-10V

Yo

10 kQ
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