Given:n=0.68, Vy=0.8V,Iy=15mA,lp=10 pA the , if Vgp =12 V and Vp =10 V
(b) Sketch the basic SCR over-voltage protection circuit and explain its operation?

| (c) Sketch the basic elements of an optical fiber transmission link and explain its operation.

Question number (5) (15 Marks)

(a) (i) Explain with drawing ,whenever possible, the following terms:
1. Population Inversion
2. Carrier and optical confinement 3. Spontaneous and stimulated emission

{b) Calculate the reflectivity and the cavity length of GaAs laser. (Given : refractive index = 3.2,
A= 1500 nm and m=2 )

(¢) Calculate the photocurrent and gain when 8 x 10 2 photon/s arriving at the surface of a
photoconductor of quantum efficiency n = 0.6. The minority carrier lifetime is 0.6 nS, and the

device has p, = 2000 cm’/s , electric field = 4000 V/cm, and L =8 unt.

Good Luck
Course Coordinator: Prof. Mustafa Mahmoud Abd Elnaby
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Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches...etc)

! Quﬁtmn number (1} (20 Ma____l
(a) Choose the right answer:
1. The dominant operating process for LEDs is spontaneous emission. ( ) True { ) False
2. The dominant operating process for laser diodes is stimulated emission, and for
photoconductors is the absorption. () True ( ) False
3. To obtain a low on-resistance for MOS switches, we maximize W/L and Vg

] ( ) True ( ) False
|

4. Bipolar devices display an exponential Ic -Vpg dependence, while MOSFETs display a
square law dependence. ( ) True { ) False

5. The gate of MOSFETSs draws no bias current.
{ ) True ( ) False
6. MOS transistors operating in saturation can act as a current source.
( )} True ( ) False

(b) Derive an expression for the drain current (triode region) and the equivalent on-resistance in
terms of MOSFET junction parameters

Question number (2} {20 Marks)

|| (@) Determine the region of operation of M1 in each of the circuits shown in Fig.1. (Vi = 0.4V)

Ila. l r-%ﬂi | H | I_n—{‘:__t]I_Mv .
0.5V # :-I-W % :.__L.o.s_v ',.

o

Fig.l (2) | ®) ‘ ©

|
|
(b) An NMOS deice operating in saturation with A =0 must provide a transconductance of 1/50 Q.
Given (aCox = 2000A/V? ) :

| (i) Determine W/L ifIp = 0.5 mA

1 (ii) Determine W/L if Vgs - V=05V

(ii) Determine Ip if Vs - Via =05V

Question number (3) { 20 Marks)
(a) An NMOS device carries a ImA with Vgs - Vg = 0.6 V and 1.6 mA with Vgg - Vg = 0.8V .

Il If the device operates in the triode region, calculate Vps and W/L. Given ( ppaCox = 200pA/V % )

Il (b) Explain the basic construction and operation of UJT and condition for a proper turn-on and
turn-off. Show how it can be used as a basic element in relaxation oscillator?

Question number (4) (15 Marks)

(a) In a certain UJT, fg;= 2.5 k€ and fg,= 4 k{2 . What is the intrinsic standoff ratio? Find the
! range of values of the charging resistor R, required for proper turn-on and turn-off of UJT




Ty :‘:“iw"lﬂiﬁ“‘ji“ : -|

£ sl A Lo Gt Aaladh cbopuall S & gamall buand g AU T8 o oadhas (0 A0S0 s pd5l Y

,U@Aﬁiwuﬁh&ﬁ] r\},ﬂj@ﬂﬁeul%%}.‘.alj

il Lol apatl dpe 8 A1 Lasdtives Ui pd 830 (4 (10 Aa ool g dad iSH Ao lids g il Lty i€l X

R TO | D OV | EVERG BTN g A TR

e s g 4 el Aslise Cilusng o g Ao A1 Loadilons g sl Aaliaally bl gl Ao Ul Lol il ¥
(Call by reference o sially slenind) aluall Jpla dag 4 o 3l ST ) pie

|
il Jlped)
ety Lo b A phoae i i e 3 AN (et Ly Lonald 5S4 el By 2 a5 e 1A ST )
g 48 phoaall od deliday ol gealisdh oty ealie Vo Loy sadl dgalad 48 shcadd R0 L _lax, P
L AT e Lnkay Lne L a5 3ayy LY
o A8 phuaall o Jlan f;sﬁ:»;é)mWs.:i,!._aj_;nam'}nzwgmy&p}wgﬁmw;muj&a X
Al ol o) g Alall W A8 bl a5y I el
]
Pl e G dal e a5 Lo JlSt o A ol ) 2 8 LK1 Y
f.—"ii1"|(‘:[ude<i()5trea_|‘njp ) | finclude<iostream.h>
int main() int main( )
+// let address of i = 0x55667788 { _ _
{inti=10; mt array[2][3] = {{1,3.5},{2,4,6}};
Fint *i_ptr =&i ; cout<<array[0][0]<<endl;
OIS "0 value of v =< 410, | coUSSarray{1][0]<cend!
— _ . . _ cout<<array[1][2]<<end!;
cout<< "\n address of ...... = "<< &1 +20; return 0;
cout<< "““nvalue of .......... =< ptr +30; } i
I cout=< "\nthe ... ="<<*& i ptr;
| cout<< "\nthe wooern) ="<<&* i ptr;
return 0; !
L) | |
sl s ulln B gl slpalil sl g
S

e Y Oe Y iaia #oeS ol (¥) dali dae



e R A R =

Manta
University

Departiment: Computers and Control Engineering
Total Marks: 60 Marks

+ Faculty of
Engineering

SleS At () sl &as 3 Course Code: CCE1204 19, year
Allowed time: 3 hrs  No. of Pages: (2)

.:Coufse Title: Computer Programming (2 )
Date: 19-6-2012

(CA+) 4 (o 4l A5 A agan e "y

s Yl

sl &80l lead Laals LSt Y
x=1"4+2"43"+ 4"+, ... +n

I Aed @iy oyl aae Jaa) alyy ¢ gl detdal (g pal Ay A8l A daf Giland dge A dlis pladilily
g S AN Al 5

Al s 25 eitiall da b 3 sda O gllaal ) e B e L 3 il cila 50 g e lnd Laals jy GuiSl Y

¢ S oy il o ale Aedall g oAl Aty paiill s ¢ panall

£a - Mi-o Vi - Ne At — Ve bor— Ao S i
ety J gea Lo M Ao jae ot ﬁ
Fail Pass Good V.Good Excellent “

(ol aanly danill 5 G yualiag 31 Lpa) Al cilgleall o jaY 5 jSall addin Ll 3y 81 Y

; ém? I igeadd

cailh alily s redliall da o) (5 5k e Uuaa‘mu‘;ﬂﬁ;sf@msmg}g@uéuds;ﬁ@wu_},qsl A
{BILI@,)JA:J Crsls dglall (1@(1)@_))1 UJ'L' I:\.A.n_)“ i S ui u.lr‘. ¢ adadl _pad S C‘-JL:JL e 3Ll il
(dotted)hiie iy S a5

Bydadi A ghaall palic galal 3 Yo Aadlly dgn g 301 il s 43 gl

Ao bkt zals pall o g o CialSH (30 330 (e 5550 A8y Wb QA0 p285ual (e iy 3 el il jle st Y
CbalSl s alilisall ) s Led ol aae ¢ ALAS ALl

Tl‘lT-v‘\ -\q

#aseS bl (¥) conkall daa



| Question 4 (20 points)

a) List the steps needed to exceute the machine instruction "add LOCA,RO” in terms of trans-
fers between the computer system components and simple control signals.

b) For each of the following instructions:

Load 20(R1), R5
Move #3000. RS
Load 30(R1,R2),R5
Add -(R2).R5

i) Specify the addressing mode
ii) Let registers R1 and R2 contain the decimal values 1200 and 4000. What is the cffective
address of the memory operand?

c) Consider a 4M bits main memory constructed from SDRAM chips that utilize the burst
mode opceration.

i) Draw the memory organization, calculating the required number of lines used?
ii) Draw the timing diagram of a read operation with length 4

iii) Calculate the memory bandwidth

Question 4 (20 points)

a) Let A and B two vectors of length n. Their product is defined as dotprod = S} A1) x
B(1). Write a program that computes the dot product and stores it in a memory location
DOTPROD. The first element of each vector, A(0) and B(0). are stored at imemory locations
AVEC and BVEC.

b) A block associative-mapped cache consists of 64 blocks. The main memory consists of 4096
blocks, cach consisting 128 words.
i) How many bits arc there in a main memory address?

ii) How many bits are there in each of the TAG and WORD fields?

c}) Write an assembly program that reads one line from a kevboard. stores it in memory buffer,
and cchoes it back to the display.

With my best wishes,
Dr. Ing. Alsayed Algergawy
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Question 1 (15 points)

Complete the following sentences:

1. The disk system consists of three key parts: ..., ... and ...
2. The ... refers to anv external device connected to a computer.
3. The computer bus consists of three sets of lines used to carry ... ... cand signals.
4. The address of the instruction to be exceuted next is hold in the ... register.
5: A s operation on the stack causes the stack pointer to be decremented.
6. The instruction register (IR) is used to ...
7. An cxample of onc-address instruction is ..., while ... is an cxample of a zero-address
instruction.
8. The N(ncgative) flag is set to 1 if the result is ...
9. A ... is the smallest addressable unit in a disk.
10. The register or the memory location that contains the address of an operand is called ...
11. When 1/O devices and memory share the same address space, the arrangement is called
12. A 16-word of 8 bits each memory chip requires ...... external connections for address,
data. and control lines.
13. A 16-bit computer system is capable of addressing up to ...... memory locations.
14. The touchpad is small pad made of ..... material.
15. In the ..... protocol. the cache location and the main memory location are updated
simultaneously.

Question 2(15 points)

Tell whether each of the following statements is true or false, and then correct the
false ones:

1.

e ee ey G ol G Do

._.
S

During a cache write operation. if the addressed word is not in the cache, a write miss
occurs. '

The statement SUM EQU 200 denotes an instruction.

The disk drive is the electronic circuitry that controls the operation of the disk system.
The top layer of flat structured keyboards is made of rubber, with holes at key positions.
The larger the register size. the faster is the speed of the processing.

Static RAMs are faster and cheaper than dynamic RAMs.

The stack data structure implements Last-In-First-Out concept.

Cache memories are usually DRAM.

The instruction INC R1 is an example of immediate addressing.

When the processor reads the content of the input buffer. SIN is automatically set to 1.



Final EXAM 2011/2012 - Second Term Electrical Circuits (2) (EPM1203)

The third question (20 marks)

A balanced three-phase, negative sequence, Y-connected generator has an impedance of 0.2 + 0.4
Q/phase and an internal voltage of 230 V/phase. The generator feeds a balanced three-phase A-
connected load having an impedance of 88.5 + j115.5 (/phase. The impedance of the line
connecting the generator to the load is 0.3 -+ j1.1 Q/phase. Use the a-phase internal voltage of the
generator as the reference.

(i) Construct a single-phase equivalent circuit.
(i) Specify the magnitude and phase angle of the following:

1. The line currents.

2. The phase voltages at the load terminals.
3. The line voltages at the load terminals.
4. The phase currents of the load.

5. The line voltages at the source terminals.

(ii1) Calculate the total average, reactive and complex power delivered to the load.

(iv) Calculate the total complex power delivered by the generator.

The fourth guestion (15 marks)

The circuit shown has two magnetically
coupled coils.

1. Show how the polarity marking on the
two magnetically coupled coils can be

determined experimentally. 20 mH m 25 mH

2. Derive an expression for the mutual
inductance between two coils in terms
of their self inductances.

3. Determine the coefficient of coupling.

4. What is the maximum value that the
mutual inductance between the two
coils can have?

5. Write a set of mesh-current equations
that describe the circuit in terms of i,
and i L

Please Turn Qver

20f3



Final EXAM 2011/2012 - Second Term Electrical Circuits (2) (EPM1203)

The fifth question (15 marks)

1.

Sketch a top view of a 741 operational amplifier package with a description for each of its
terminals. (3 marks)

.| With the aid of a circuit diagram and suitable relations, show how an operational amplifier

can be used as a difference amplifier. (3 marks)

.| The operational amplifier shown in the figure is ideal. Specify the range of V, required to

avoid amplifier saturation. (3 marks)

80KQ

v —N .
Vs C’) +/]/1 y

Vo

w

.

—

*| Find the Fourier series spectrum of the voltage waveform shown in figure.

(6 marks)

12\/ ...........

172 T {

Good Luck and best wishes
Prof. Essam Eddin M. Rashad, Dr. Said Allam and exam committee
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Attempt ALL the following questions and problems:

e Clarify your answer with the suitable sketches of complete data as you can.
e Assume any missed data reasonably.

The first question (15 marks)

The switch in the circuit in the figure has been in position a for a long time. At time t = 0, the
switch is moved to position b.
a) Find io (t) for t > 0+.
b) What percentage of the initial energy stored in the capacitor is dissipated in the 3 kQ
resistor at time t = 500 us?
d Bs 24KQ

40 mA t=0

The second question (20 marks)

1. | Explain with suitable relations
and sketches the effect of
resistance on the nature of the
response of RLC parallel circuits.

(5 marks)

2. | The two switches in shown figure
operate  simultaneously. Find a
time expression for the voltage
across capacitor for t> 0

{15 marks)

Please Turn Over
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Tanta Univ. lele (V) Glaiadd 3o

Please; answer all the following questions:-

5 — -
1-a) Obtain the P.D.E whose solution is U(x, y ) =e". F(2x 3y )+ 3xy 7

1-b) Solve the following P.D.Es':
- 2

i)

U=y +it6y+2

ii) x
i) Uy, ~8U,,+16 U,, =0, where U(x,0) = sin(x), U(0,y) = y’e™®
iv) U,=20,+U , where t‘;(x& 0) = 3“51 4 2e73%

v) Uxx = 9U, where U,(x,0) = sec?(x), U(x,0) = e ¥

2-a) Find Fourier Series of the following function:
f(x) = |cos(x)| + cos(x), —m<x<m

X T
xX)=x(r—x), 0<x<~
2-b) If Pl ). 2 is a periodic function, then prove that

Bt ) = 8 csm(x) sz?‘;(gx) o szfgfx) -

3-a) Find Laplace transform:
i) L{t.e3'sin(t) + cosh(2t) + 7(t — 1)® + 11]
i) L{cos®(t) + sin(t). sinh(t)]

3-b) Find Inverse Laplace transform:

- 2y y~1 1 T |
iyL™? wmw(s T 1 i L [mw—{gw“) oy b)] iit) L *[In(s)]

3-c) 4) Solve the following O.D.Es using Laplace:
i) y' +y=13cos(2t) ,where y(0)=y(0)=0

iy’ + 2y +5y =0 ,where y(0) =2 and y'(0)=~¥%




Problem number (3)

a) || Aided with net sketches, explain the operation theory of electrodynamic instruments
used as Wattmeters. (10 points)

b) || The gauge factor of a strain gauge transducer is 5.0. If the normal resistance of the
strain gauge is 160€, find the strain-gauge resistance when subjected to a strain of
5*%10” (5 points)

¢) | Describe the main components of the cathode ray oscilloscope and show how to use
it to measure the frequency of a certain wave. (5 points)

d) | Explain the theory of operation of the two types of moving iron instruments.

(10 points)

Good Luck

Course Examination Committee
Dr. Ahmed Refaat Dr. Saeed Allam
Dr. Ayman Abd Raboo Dr. Doaa Mokhtar
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Problem number (1) (30 Marks)

Classify the types of measuring errors showing how to reduce each type of |
these errors. (10 points)

The relation between the inertia, the spring constant and the damping constant
defines the type of dynamic performance of moving pointer. Discuss this
sentence showing the three forms of dynamic performance. (10 points)

The arms of a Wheatstone bridge ABCD have the following resistances: AB:
R; = 1000 Q £1.0%; BC: R, = 100 Q +0.5%; CD: unknown resistance Rx;
DA: R; =432.5 Q + 0.2%. Determine the value of the unknown resistance Rx

and its accuracy. | (10 points)

Problem number (2) (30 Marks)

A permanent magnet moving-coil instrument gives full-scale deflection
current of 10 mA. Neglecting the resistance of the instrument, calculate the
approximate value of series resistance needed to enable the instrument to
measure up to (a) 20 V (b) 100 V (c¢) 250 V. (10 points)

Explain the effect of inserting the DC ammeter and the DC voltmeter on the
operation of electric circuits. (10 points)

A 100€2 basic movement is to be used as an ohmmeter requiring a full-scale

deflection of 1mA and internal battery voltage of 3V. A half scale deflection
marking of 2kQ is desired. Calculate the value of R, and R.. (10 points)

Page: 1/2
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