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Electronics and Electrical Communications Engineering Dept. {s

Final Exam: Total 90 Degrees T
Tanta University . ) Faculty of Engineering

Course Title: Digital Comm. Systems Course Code: EEC 3220 Year: 3%
Date: Second Term 1/6/2019 Allowed Time: 3 Hours .No. of Pages: (2)

Answer the following Questions

Question 1: [18 Marks]

a. Comment about the: Stationary process, Ensemble and time average, Ergodic process.
‘ [4 Marks]

b. Define and show how to estimate the cumulative distribution function, the probability density
function, and the mass function, giving an example for each while commenting about their
properties. [4 Marks]

¢. Consider a sinusoidal signal with random phase, defined by: X (t) = A cos(2nf.t + 9) where
A and f, are constants whereas ¥ is a uniformly distributed random variable as:
1

fo(®) =< 21’
0, elsewhere

—n<O<m

Obtain and draw its autocorrelation. [5 Marks]

d.  Suppose white Gaussian noise of zero mean and Ny /2 power spectral density is applied to an
ideal low-pass filter of bandwidth B. Estimate and draw the power spectral density of noise at
the filter output in addition to its autocorrelation function. [5 Marks]

Question 2: [18 Marks]

a. For the linear time invariant receiver shown, prove that the output pulse signal to noise ratio

. . 2 poo "
is given by: n < N—of_mlG(f)]2 dx. Then Comment. [5 Marks]|
» Linear time-
Sl Ottt | 6N 0 '
80) " Impulse response "'"'”\__)
| s
timet=T
White noise
wit)

b. Consider a binary PCM based on polar non return-to-zero (NRZ) signaling, draw the
construction of the matched filter receiver. Prove the conditional probability density function
of its output given that the logic 0 was sent. [5 Marks]

State and explain the meaning of the three properties of the matched filter. [4 Marks]

d. Explain using the raised cosine in minimizing ISI indicating its merits and drawback.

[4 Marks]
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Question 3: [18 Marks]

a. Define and illustrate the minimum shift keying MSK modulation formats indicatirig its merits
and drawbacks if any. [4 Marks]

b. Draw the construction and explain the design parameters for QPSK modulation technique
including truth table, phasor and constellation diagram. Then illustrate its operation. [5 Marks]

c. Show how to estimate the bandwidth of 8 QAM digital modulation. Then show how to
determine the output of such scheme when its binary input is 101. [5 Marks]

d. Discuss the operation of the Re-modulator loop carrier recovery circuit when its input is a
binary BPSK signal e.g: Am(t) sin w.t. Assume a phase shift 8 as compared to the receiver
reference carrier. ‘ [4 Marks]

Question 4: [18 Marks]|

a. Define and show how to estimate the ratio £, /N,. What is the difference between it and the
well-known ratio C/N? Which one is preferred in comparing the performance of various
digital techniques and why. [4 Marks]

b. Tllustrate the meaning of multiplexing and multiple access. Then show what is meant by fixed,
demand and random access techniques giving an example for each. Then explain the operation

- of the FDM/FM/FDMA. [5 Marks]
¢. Define and indicate the construction of the SPADE system, then explain its operation briefly
[5 Marks]

d. [Illustrate an example.for rapidly polling user population to resolve contention among users in
the above SPADE system. [4 Marks]

Question S: | - [18 Marks]

a. [Illustrate with drawing the steps for information flow inside the demand assignment multiple
access technique. Then comment about the protocols that could be used showing which is
preferred and why.” " |4 Marks]

b. Show how to use the arrival statistics of packets to estimate the relation between the
normalized throughput and the normalized total traffic for pure ALOHA technique. [4 Marks]

c. Explain briefly the frame construction in CSMA/CD. Draw an example of data stream using
Manchester PCM formats indicating the concept by which the transmitting terminal ensures -

the end of the packet. E - [5 Marks]
d. Illustrates the concepts and the operation of Token Ring Networks. [5 Marks]
With best wishes
Dr. Mahmoud #. A. Ali

Course Coordinator: Prof. Mahmoud Ahmed Attia Ali
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Date: Sept., 3-6-2019 Allowed Time: 3 Hours No. of Pages: (2)

Question (4) [17 Marks]

a) If the general form of the magnitude of the electric field component of the long

dipole is given by
. |cos (EZ—L- cose) — COS ﬂ—ZL—)
|Egl = 60

sin@

For 2/2 dipole antenna find:

The average radiated power P,
The total radiated power Wi aa
Input resistance.

Effective area.

Plot the E-plane and H-plane patterns of the antenna.
Question (5) [17 marks]
(a) For travelling wave antenna (TWA);
1. Write only the equation of the electric field component |Ey|.

2. Derive expressions for location of nulls and location of peaks of the TWA field
pattern.

NP~

(b) For a TWA of length L = 54
1. Draw the radiation pattern of the antenna.

2. Design and draw its corresponding rhombic antenna to cancel the two main
lobes problem of the TWA.

Course Coordinator: Feof. @ne Husssin
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Answer the following questions:

Question (1) [17 Marks]

a) Answer the following terms:

1- State the different types of antennas in terms of bandwidth and directivity.

2- Explain why the parabolic antenna with cassegrain feed provides higher gain
than the parabolic antenna with front feed.

3- Explain the structure and applications of aperture antennas.

b) Derive expressions for both electric and magnetic potential vectors of the
antennas in the static case.

Question (2) [17 Marks]

a) Explain the following terms with equations and drawing:
1. Poynting vector.
2. Antenna radiation resistance.
3. Antenna effective area.

b) If the radial component of the radiated power density of the antenna is given by
Pav == 1) cosf ,

r2

1. Determine the total power radiated from the antenna.
2. Determine the radiation intensity of the antenna.

Question (3) [17 Marks]

a) For short dipole antenna, derive an expression for the magnetic potential 4,.
b) For the short dipole antenna, Find;

1. The electric field component Eg

2. The average radiated power P,

3. The total radiated power W44

4. Radiation resistance R, .4

5. Derive the half power beamwidth and null to null beamwidth of the
antenna

6.

Plot the E-plane and the H-plane patterns if the dipole antenna is oriented
in Y-direction.
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Remarks: Answer all of the following Questions and assume any missing data.

Question # 1: (15) Marks

(a) (5 Marks) Define what is meant by a photodiode response time, draw a simple
model of photodiode receiver and its equivalent circuit, then mention three factors
that affect the photodiode response time.

(b) (6 Marks) If the photodiode capacitance is 3pF, the amplifier capacitance is 4
PF, the load resistor is 1k, and the amplifier input resistance is 1 MQ, Evaluate
the circuit bandwidth. If we reduce the photodetector load resistance to 5082, then
Reevaluate the circuit bandwidth and comment your results.

(c) (5 Marks) A high-speed Ing 53Gag 47As PIN photodiode is made with a depletion
layer thickness of 0.15 um. _

(i) What percent of incident photons are absorbed in this photodiode at 1310 nm if
the absorption coefficient is 1.2 wm~t at this wavelength?

(ii) If the photodetector has the following parameters at a wavelength of 1310 nm:
Ip =5nA, n=10.85 R, =2k, and the surface leakage current is negligible. The
incident optical power is 500 nW. and the receiver bandwidth is 20 MHz. Find the
photodiode responsivity and primary photocurrent.

(iii) Find the various noise terms of the receiver then evaluate the SNR in dB.

Question # 2: (15) Marks

(a) (5 Marks) Explain Briefly the following: Bit error rate, receiver sensitivity, and
quantum limit.

(b) (5 Marks) Derive the following expression of a bit error rate in a digital receiver:

BER = %[l =gk (W%)J’ where o is the ris noise and ¥ is the peak SNR. {

(c) (5 Marks) Consider an optical receiver to have a load resistor R;, = 40042 and let ‘
the temperature be 7" = 300° K. Assume the electrical bandwidth B, of the receiver "
I

is assumed to be half the data rate B. Assume the photodiode responsivity # = 0.9
A/W. Let the amplifier noise figure be F,, = 4 dB, assume an operating BER = 109 I

Page 1 of 3




is needed at 1550 nm, what is the receiver sensitivity at a 2.5 Gb/s data rate for the
following cases: (i) InGaAs PIN photodiode (ii) InGaAs APD photodiode for which
M =10 and F(M) = 5. Then compare between both sensitivities.

Question # 3: (15) Marks

(a) (5 Marks) An engineer has the following components available: GaAlAs laser
diode operating at 850 nm and capable of coupling 10 W into a fiber. Five sections
of cable each of which is 400 m long, has a 3 dB/km attenuation, and has connec-
tors on both ends. Connector loss of 2 dB/connector. Using these components, the
engineer wishes to construct a 2 km link operating at 20 Mb/s. A PIN photodiode
receiver with sensitivity of -40 dBm and an APD receiver with sensitivity of -52 dBm.
(i) Which photodiode should be used if at least 6 dB system margin is required? (ii)
(iii) Draw the received power versus distance d for the optical link.

(b) (5 Marks) Assume that the laser diode together with its drive circuit has a rise
time of 0.025 ns. Taking a 1550nm laser diode spectral width of 0.1 nm and an average
dispersion of 2ps/(nm.km) for the fiber, we have a GVD-related rise time degradation
of 12 ps over a 60 km long optical cable. Assuming the InGaAs-APD-based receiver
has a 2.5 GHz bandwidth. What is the system rise time? does this rise time meet
the NRZ data requirement of being less than 70 % of a pulse width?

(c) (5 Marks) Consider the generator polynomial 2+ + 1. Calculate the CRC for
the data unit 1101. If the resulting code word has an error in the second bit when it
arrives at the destination, what is the CRC calculated by the receiver?

Question # 4: (15) Marks

(a) (6 Marks) Explain briefly what is meant by: (i) harmonic and inter-modulation
distortion. (ii) beat-stacking. (iii) spur free dynamic range (SFDR).

(b) (3 Marks) Consider a four channel FDM system having carriers at fi, f2 =
fi+A, f3=fi+2A, and f4 = f; +3A, where A is the spacing between carriers.
On a frequency plot, show the number and location of the triple-beat and two-tone
third-order inter-modulation products.

(¢) (3 Marks) Calculate the gain for a directly modulated analog link using the
parameter values given as: Sy = 0.3W/A, nr = npp = 0.8, Tp = 0.7, Rjpaq = 5002,
Ry = 45, % = 0.6A/W at 850 nm.

(d) (3 Marks) Explain what is meant by the microwave photonics indicting its key
components.

Page 2 of 3



Question # 5. (15) Marks

(a) (5 Marks) Derive an expression for the scattering matrix of a 3 dB coupler. With
the aid of this matrix, prove that the power is divided equally between the output
ports in the 3-dB coupler,

(b) (5 Marks) Explain the construction and idea of operation of 2 x 2 Mach-Zehnder
Interferometer (MZ1) Multiplexers. Then prove that the length difference in the
interferometer armg should be AL = anCf Au» Where Av is teh frequency separation
of the two wavelengths.

(c) (5 Marks) Use 2 x 2 MZIs to design an 8 x 1 multiplexer that can handle a
channel separation of 25 GHz. Let the shortest wavelength be 1550 nm. Specify the
value of AL for the 2 x 9 MZIs in each stage.

Formulas and Constants:

Electron charge, ¢ = 1.602 x 107 ¢
Planck’s constant, 4, — 6.625 x 103 J g
Velocity of light, ¢ = 3 x 108 m/s
Boltzmann’s constant, kp = 1.38 x 10-23 J/K

(1) Two-tone terms: Dy = %{N —2-2[1- (—l)N](—l)‘r}

(2) Triple-beat terms: Dy, = g(N_T_}_l)_{_%{(N_S)?_S_%[1_(_1)N](__1>N+r}

Good Luck

Dr. Hussein E. Seleem (Course Coordinator)

-_—
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Course Title: Applications of Microprocessor in Comm. Sys. Course Code: EEC3215  Year: Third Year
Date: 12/6/2019 (Second term)  Allowed time: 3 h-s No. of Pages: (2)

Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches...etc)

Question (1): [20 mark]

a.Put (¥') sign in the front of correct statement and (¥) sign in the front of incorrect one:
Item Statement Sign
MOS devices are sensitive to static charge, so we use conductive foam.
The logic function of the PLD can be changed without rewiring and used for
different applications
In VHDL Structural approach can be described in terms of basic logic gates and
their interconnections
In VHDL Data flow approach can be described by how signals flow through the
logic gates
A VHDL architecture describe the operation of a logic function
In VHDL, the number of input and output ports is determined by the function
being described. :
A GAL has a reprogrammable AND array, a fixed OR array, and programmable
output logic.
Multiple —bit adders can be implemented in FPGAs using the carry chain.
In structural VHDL programming, components are used to allow the reuse of

predefined VHDL code.
An example of behavioural modelling is a state diagram.

b. Sketch the flow chart of the VHDL programming process and explain the function of each
element. [5 Marks]
The flight safety system requires a logic 1 to illuminate the indicator lights .Each hydraulic
system has a sensor that returns a logic 1 when the hydraulic system is operable and a 0
when it is not. Write the VHDL code of the SOP logic for monitoring
the flight safety hydraulic system as shown in Figl. [5 marks]

v

Hydraulic A
system A O

Hydraulic O i 4

system B

Hydraulic ~ (8 5

system C

Hydraulic D
system D
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Question (2) [15 Marks]
a. Sketch a system block diagram of the traffic light controller system and explain its operation
and the function of each block.
b. (i) Write a VHDL program that reads a set of 7 input bits then counts the number of bits that
are “1” ,and sends the count to an output port.
(ii) Write a complete VHDL program for a BCD - to Decimal decoder.
c. (i) Sketch the block diagram of an FPGA, and explain its operation and the function of each
block? Explain how a look-up-table (LUT) works?
(ii) Explain the difference between the basic concept of antifuse and SRAM
interconnection? .

Question (3)
Complete the following sentences: [15 Marks]
a. The fetching cycle takes the ............ required from memory and stores it in the instruction register.

................................ is used to store return addresses.

DX register holds........ooovreiiiimiiiannnnnerriii

Memory address register (MAR) OIS, co o f e vsessnonnasssbumasomnsassinsses
................................ are stored in the flag register.

...................

Accumulator register is a register in Which...........oovmne

Base register is the only general purpose register whose contents can be used for ............
A bus system CONNECtS ........coovvereerienins of a computer.

Control unit CoNtrols. .....ovvveieiiineeeirineiannne:

If tarp flag is set, the PrOCESSOT ....c.uvvvreriirmrrmrasarrensnsrs s
_ Offset address selects any location Within .........oovverrrrrree
............................... tables are a maximum of 64K bytes in length.

.................

Question (4) [25 Marks]

a. What are the BIU registers in 8086 microprocessors? Mention the function of each one.

b. List the main parts of both the selector and the descriptor in the memory protected mode.
Which part is responsible for determining the level of memory protection and which part is
invisible?

c. Compare between segmentation and paging in both the real mode and the protected mode.
Indicate your answer with drawing.

d. For each of the following instructions determine: the base address-the offset address-the addressing
mode.

1. MOV AX, DS: [1235]
2. MOV [8088], DL

3. MOV AL, [BP+SI]
**************************************************************************

End of Questions
Good Luck

Prof./ Mustafa Mahmoud
Dr./ Roayat Ismail
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_Please answer the following questions

uestlon #1: (20 Marks)

A) Compare between the characteristics of the deterministic and stochastic biosignals.

B) Demonstrate the parts of the x-ray tube with detailed explanation of their
functionality.

C) What are the main characteristics for selecting the proper sensor?-Define each and
mention at least 6 characteristics.

D) Compare between each of the following pairs:
1- Active and passive sensors
2- Digital and analog sensors
3- Deflection and null methods

4- Variable inductance and capacitance transducers

.:V?iuestlon #2: (20 Marks) i ‘ .
A In the 12 lead ECG systems, draw the 3 circuits of the polar augmented limb leads

with explanation. _
B) Draw the ECG amplifier circuit with right leg driver and mention its use.

- C)In the following circuit, determine the common mode output voltage. Given

CMRR—65 dB.
RF = 30k0)
AN
+Vce
R1=3kQ
Vocm
—0
10kQ2

' D) Illustrate the 3-Layered RC Electro-Surgery Unit (ESU) filter. Then, draw the L.C
-ESU circuit.




Question # 3: (20 Marks)

A) Mention the main two types of the Electromyogram electrodes. Then, draw the block
diagram of the EMG circuit.
B) Calculate the output voltages V, and Vj in the following circuit.

V02V

C) What are the properties of an ideal pre-amplifier that can be used in the biomedical
circuits? Then, mention the different types of the Tachometer and its different
applications in the medical domain.

D) Compare between the x-ray and the computed tomography imaging systems.

Question # 4: (10 Marks)

A) Draw the simple block diagram of the patient monitoring system and the bed-side
monitoring circuit. .

B) What are the main components of the bio-telemetry system? Then, provide the block

-diagram of the single channel PWM telemetry system.

End of questions

Good luck
Dr. Amira S. Ashour

(89




$ JO 7 98eg

Ddn QT JO [SA9] punog Y
a1 40f spjoaprut ut indino sp paurfap s1 auoydoonu v Jo dnayisuag  -g

* ZH) 1 3eeosed 0T Jo ainssaxd punos g

ZH ) 1 Je [edsed T Jo aunssard punos (g ZH) 01 Je edsed T jo amssaid punos ‘
[

bd 00T % vdns bd 0019 vdS DO
bdnQQro1ndng g d 0010 vd 0T V
"oy sadupa sa.4nssaud punos suLi 1921p 01 2jqv 2q Ao SUbwng -y

odV d Bunreay [euonoanp ur sdpyyy O
Jearouuispaoidy g sainssaid Y31y Sunenueye ur sdppyy v

...... asnp2aq Juvioduit st vuwrd ay) fo adpys oy  -¢|

Suueay jo pjoysaryy  H
uonenole g Amqiiaur -y

SIomsue 3say] JO suoN d

...... Pa1{p $1 41120409 po0iSiapun 1 y222ds ay1 yorym v 28ppuasaad ay] -7|

spijos
ABpus ydmyoaey Koy (g ul sasso] y3iy sousLiadxa skeme Aoy H
papepjaraques Aoy g §109)J0 Suneay aary Aoy v

" 1d20X2 S24NIDf SAADM IMUOSDUIIN 24D SAYT -1

ZHX0ZMoRYd D
ZHX0Z43A0 ¥V
" sa1ouanbaf aavy saavm owosoan Yy -

ZHMX 0T MO[2q
ZHNOTAQ g

lauuojsuen) [BOIUBYORJN (] Py ssedmoy
oy ssedpueg vy

...... s 190 .&kbm&:kﬁm a|pprud,, Y] ‘4va uvwiny uy -6

Jojeuosal [eonsnody g

Buiup pue Suipppy - D
Ioow Moy pue ‘SuiSuey vy

'suonedrdde soyy9 (g

O'vuyog g
...... Sutpnpour ‘suonvoyddo duvw ur pasn 2q upd SaADM J1uosvn Yy -8 ‘

SIOMSUE 3S3Y) JO QUON (] cW/SN )

s/wup d stUS/N ¥
...... S1 2ouvpadual 211514210040y 0 J1un Al =

b Jo T 98eq

aouepadwi aaepy, (g souepadwni snsuisjoRIRy) D

souepadwi [eonysnooy g souepadwi pjoiy punog v

"2apm aupyd anuifut up ut 190124 apo13.40d 07 24nssa.d punos J0 onpd ayp sy -9
4 d A1V
'22.4n0S Y1 wo4f " SD SYSIUIUIP 2ADM D211y dS D Ul punos fo isuapui 2y -G

‘
__
\

SIomsue asayl JoduoN (g Aofaa dnoin

Dveyog g Aoaa aseyy v
" pa|Iv2 A1120jaa b Aq pariodsun.y st A8.1oud aavm punos ayy -4

SIOMSUR 9SO} JO QUON (] soueA aimesadwaloyy  H

SAISIadsip st wmipaw ayy g Ien3aLn st wnipaw 8y y

 f1 4100124 dno8 wodf aaaffip st dpoojaa asoyd s, aanm punos ayy  -¢

uoyd 0zI @ uoyd op1 D
garozt 4 garovt v
" 51 uiod fo pjoysaayy aof 77 punos ayy -7

uoyd oz1 uoyd o1 D

gr ozt d arort Vv
- S1 ploysaayy Sutjaaf 10f TT punos ayy -1

-1 -8 4
Sl 11 L -¢
i 01 -9 4
-l -6 -5 -1

1 ul sismsue 2y3 1nd pue 33)400q JnoK ui 3jqel SiY MeIp TSI N0 X

"suoysanb JuiMoj[of Y3 10J JIMSUER J931I00 ) 3500YD)

I (saurod g[] : [ uoysang)
w
wexy jeury ;
€8 ‘SR [e10]
7 :sa8ed Jo "'ON ‘SAN0Y € :PaMO[y S ], ‘610Z-Unp-¢T“PIM 918

“1BIA € SudpnIg “1Z2Z< D94 :9p0o) 9s1n0)

SOIUOSE.I)[[] PUE SISNOIY :2[1 ] SIN0D

= Suauduy uonedUNWWO))
182113931 pue s31u0.30917 jo Judunpiedaq

surduISuy ==
Jo fynoe g %Q i

L\ /\LW/D

AJisIdAIu() vjue]




e —————
I

Question 2: [I5 points]

a) compare the different acoustical impedances and show how they can be related to each other.
b) For an obliquely incident sound wave on an interface between two media: Draw the incident, reflected

and transmitted waves, and write the equations for reflection and transmission coefficients for all reactions

of the receiving medium.
¢) A sinusoidal sound wave is described by the displacement wave function in air
s(x, £) = (7.00 pm) sin[(12.7m™)x — (75857 1)¢t] _

i.  Find the displacement amplitude, wavelength, and speed of this wave.

Find the temperature of the air.

iii.  Determine the instantaneous displacement of air at the position x = 0.2m at t = 15.0 ms.

—— e —
—
—

Question 3: [15 points]
| a) Draw the model of the human ear and show the function of each part.
b) Define: Loudness, Pitch, and Timbre, Reverberation and Reverberation time.
¢) To calculate the total (unweighted) sound pressure level using band-limited data for noise, one usually
assumes that the octave band signal components are uncorrelated. A certain spectrum has the following

octave band sound pressure level data:
Octave band (Hz) 63 | 125 | 250 | 500 | 1K | 2K | 4K | 8K
Lp[dB]re.20uPa | 55| 44 | 65 | 66 | 70 | 48 | 45 | 38

Calculate, assuming the signal components uncorrelated, the linear sound pressure level.

Question 4: [20 points]
a) Briefly explain the sound levels due to direct and reverberant fields. Support your answers with the

necessary equations.

b) An auditorium has dimensions 10.0m high X Octave band center frequency (Hz)

30.0m length x 20m width. The floor is 1251250500 1100020002000

carpeted and one of the longer walls has gypsum [/ me o o™ [0.02]0.060.14]0.37]0.60 0. 65

boards mounted on studs the entire length, while [ c /=ty g 2% Mo 2900, 10(0. 05[0.04]0.07{0.09

the other three walls and the ceiling are Plaster, 0.02/0.0310.04/0.050.04]0.03

constructed of plaster. The 20m wall has three |- G S0 350.25(0.18|0.12|0.07| 0.04

glass windows with 3m X 2m. At the 2 KHz,

use the given data in the table to find:

©)

i.  determine the reverberation time from the Sabine equation.

ii.  Suggest a method for reducing that reverberation time
ili. compute the room constant R.

Draw the microphone sensitivity measurement system.

Question 5: [20 points]

a)

o
St

d)

Distinguish between the methods for generating the ultrasonic waves by explaining the principle of

operation, circuit diagram, advantages and disadvantages.

modulus of Y = 7.9 X 101° N/m? and a density p = 2650 Kg/m3. Find the fundamental vibration
frequency and first possible three harmonics.
Using sketches, compare the structure of the different types of microphones.

Using sketches, compare the structure of the different types of loudspeakers.

The end of questions

Use only black or blue pens or pencils in your answer
Do not make any mark in your booklet
Answer only the required questions (Extra answers will not be considered)

Good luck
Dr. Sameh A. Napoleon (Coordinator of the Course)
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