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Dept. of Elect. & Commun. Date: /172008, TIME: 3 Hr.

Answer the following questions:

RO
a) Solids can be classified to amorphous, polycrystalline, and crystalline types.
Define briefly each type.

b) The lattice constant of the GaAs is a=0.565 nm.
i. What is the type of this crystal?
ii. Find the bond length,
iii. Calculate the atomic radius if the atoms are packed together as rigid
spheres.

¢) With the aid of sketches, explain briefly the Czochralski technique for silicon
crystal growth.,

d) A silicon ingot, which should contain 10'” phosphor atoms/cm’, is to be grown
by the Czochralski technigue.
i. What concentration of phosphor atoms should be in the melt to give the
required concentration in the ingot?
ii. If the initial load of silicon in the crucible is 50kg, how many grams of
phosphor should be added?
(Phosphor atomic weight=30.97, phosphor segregation coefficient =0.35,
molten silicon density =2.53g/cm“. and Avogadro number =6.02*10"
atoms/mol)

.22
a) With the aid of sketches, discuss the effect of the distance between atoms on the
energy bands in solids.

b) Define the Fermi-Energy Level. Draw only the energy bands diagram for the
intrinsic semiconductors, N-type, & P-type extrinsic semiconductors and
indicate Fermi-level and dopants energy levels on vour diagram.

¢) Define the following terms: recombination — carrier life time-diffusion current-
drift current.

d) Calculate the diﬂusinn coefficients of the holes and electrons for silicon at
300°K if p = 0.15m*/V.s and py = 0.05Sm*/V.s. (Boltzman constant = 1.38x10 >
J/K, e=1.6x10"" )
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Define the following terms: Static diclectric constant. magnetic dipole moment, Curie
temperature and Type | superconductors

Write the Clausius-Mossotti equation and explain each term in this cquation. Then,
calculate the relative permittivity of a dielectric assuming that the number of molecules

ver unit volume is 18*10'* em™ and the polarizability of this dielectric is 5*107 F em®
I P )

Mention the main characteristics of the diamagnetic materials.

The positive charge of a certain atom is 3.2*10"" C. The atom, which has a radius of
6410 em and a number of molecules per unit volume of 310" ¢m ?, is subjected to an
clectric field of 20 KViem. Calculate the equilibrium distance, the diclectric
susceptibility and dielectric constant resulting from electronic paolarization.

Explain the principles of the Ferro electricity.

I'he core of a transformer is made of laminations with u thickness of 0.8 mm. The
resistivity of the core is 600 pQ.m. If the total loss per unit yolume of the core at a
frequency of 50 Hz and a maximum magnetic flux density of 1.5 tesla is 3 W, calculate
the total loss per unit volume at a frequency of 60 Hz for the same magnetic ficld

strength (coercive force).

Rewrite the following sentences after full correction:
*  Piczoelectricity is produced by changing the operating temperature of some
conductors that have uniform charge distribution
* Superconductors contain natural magnetic moments
* Permanent magnets represent an extreme case of diamagnetism
* When an atom with a radius of "R" and a charge of "q" is subjected to an
clectrical field of "E", the equilibrium distance "dg" hetween charges due to the

clectronic polarization is given by: dp - R_x_zq q: E3
R

An external electrical field causes polarization only by separating the

positive and negative charges and producing dipele force.

Superconductors have always an electrical resistance of zero under all conditions

Good luck
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Answer the following questions:

Q1) Define the following terms:
-Doping in semiconductors.
-Zener reverse equivalent circuit .

Q2a) Draw a diode circuit that generates an OR logic function with three inputs Jhence, write the truth

-Depletion capacitance in PN junction,
-Laser diode Condition, that acts as a LED 7 and why 2.

table ( consider ideal diodes & logic 0 — ov,logicl -+ Sv),

b) State the function of circuit shown in Fig.1, and draw its transfer characteristics, If Vi is a
1 kHz, and 8 volt peak sine wave, sketch the V, waveform. (Assume a germanium diode),

Q3) A practical bridge rectifier uses a diodes having  Rr=4 0, transformer secondary voltage =
20 v {rms) ,Joad resistance = 5 k2, and has a winding resistance of 10 ),

Draw this circuit diagram, and, hence, find (Assume a siticon diode):-
1. Peak of the o/p voltage and o/p current. 2. Average values of voltage and current,
4. Peakinverse voltage (PIV) .

3. Ripple factor .

Q4) Draw CE & CC configurations , and hence, find:
- The current gain in each case. - Relation between o and [3.
- Method to stahilize the o/p current against changes in 3.

= Methods for transistor biasing .
Q35 a) For the circuit shown in Fig.2, if V. .25 volt, Ra= 440 k€, Ru=10 kQ, Rg=11kQ, and

INB. Kp=1- (F/c san)}.

P=110. Find: Icsar), Vi, Vi, Ver, and Kp
h) If the value of Ro changed to 550 K, what is the value of Kz . Comment on the answer.

Q6) For the circuit of Fig.3, Assume silicon material and 3=80, draw the dc load line and mark the
2) Accurate method.

Q-point of the circuit, using ;
1) Approximate method.
zaw
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Computers and Automatic control Dept.

Final term Test Subject: Logic Design
Time allowed : 3 hours Instructor: Dr Amany Sarhan

Answer the following questions:
Question (1)

Choose the correct answer then discuss each sentence in more details (you can use drawings in
your discussion):

I- A I-to-4 DeMultiplexer has ___............. I[nputs
(a)4 by 1 )2

2- To make the output of multiplexer=0. you can ...
(a) put 0's on the select inputs
(b) put 0's on all multiplexer inputs
(c) put 1's on the select inputs

3- A carry-look ahead circuit isused 1o o eennens
(a) minimize the carry delay in the n-full adder circuit
(b) minimize the number of gates used in the n-full adder circuit
(¢) make the n-full adder circuit able to subtract also

Question(2)
I- Give possible usage of the tollowing circuits in the real-life applications
(a) Full Adder (b) Decoder {¢) Encoder

"2_"What are the differences and similarities between a demultiplexer and a decoder?

If you do not have a 2-to-4 decoder and you need it to implement a cireuit, but you have a numher
of demultiplexers, which demux will you use instead of the decoder and how will you use the inputs
and outputs.

3- How to convert 4-bit adder into 4-hit substractor just hy changing the inputs? Discuss the idea of
the circuit first.

4- What is{are) the prablem(s} that can happen in the encoder circuit and how to solve it (them)?
Draw the truth table of 8-10-3 encoder to illustrate this,

uestion(3
- Design a combinational circuit that subtracts § from a 4-bit BCD (Rinary Coded Decimal)

number. If the resultant number is negative, make a suggestion of how to deal with it.

2- Design a comhinational circuit that detects the occurrence of @ number that is divisible by 3 ina
4-bit input number. It also should give the result of division of this number 593 ifit is divisible by
i,
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Question(4)

Simplify the following functions using Karnaugh map:

(@) FAB.C) =Y (0,2.6,7)

(b) M(AB,C.D) = X (69.10.11)

(€Y HIAB.C.D) = [] (1.7.8.9,12,14.15) , don'tcare = ¥(0.3,9)
Choose only one of the following guestions

Question(5)

Given the following multiplexer circuits. can you deduce the functions that were implemented?
Also put these functions in the sum of minterms form after you get them.

e =
0 — 4tol _
j; — MUX ¥
/ x

= W
Sl =1 - R

B S
1 —t MUX

B — !
L
i
Question(6) A C

Implement the following function using

(i) Decoder (i) Multiplexer
F(A,B,C) = ABC+ A'B+ R'C

If you are requested to implement it with a demultiplexer, how will you do this?

With my best wishes, Dr Amany Sarhan
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