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QUESTION ORNE Ao
2o
a) With the aid of a well illustrated diagram show they{&steps of lithograph. What are the

major functions of a photo resist? {5mks}.

b) What do you understand by a current mirror? {4mks}/

¢) From the op-amp mlermediate‘tagﬁ derive the relauonship which will put the output dc
component to zero {5mks}.

QUESTION TWO

a) A sinusoidal waveform may be obtained from a reefangular waveform x(t) using the following
CXpr 6&3[01’1 /

X =X - X3+ X/51- X7 + ..

Using the first two terms®of the expression, give the arrangement to implement this in an
electrical circuit {4mks}.

b) Figure Qstn.2 shows waveform generator:

Figure Qstn.2
i, Explain how the circuit works {2mks}.

L. Arrive at an expression for frequency of the waveform {8mbks}.
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QUESTION THREE

a) What is an ideal current sou@? List two types of currenéources {5mks}.
L7

Sk ;
b) Why is it that the mternalwrfeilite of an ideal cur:enfg)urce is equal to uarﬁ/mty? {2mks}.

c) The figure Qstn.3 below show;s{l differential amplifier based on an ideal op-amp., /

: o Yy
Fig. Qstn.3 B b
i Find the output voltage Vo *
i
.  Show that the output corresponding to common-mode voltage VQM:’»{ vz} is zero if
R4 R2
== . Find Voin this case.
) .o oo R4 RE
ui.  Find the CMRR of the amplifier if e {7mks}.
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a) Discuss the limitations of ICs {Smks}. = | o' ~ .

b) In the circuit of a Schmitt trigger, R:= 100{3 Ri<50K @, Vit =0V, Vi=1Vp(peak-to-peak) sine
wave and saturation voltage= + 14V. Determine the threshold voltages Vurrand Vire {6mks}.

c) What is the function of a peak detector {3mks}?

QUESTION FIVE

a) What are the advantages of OTA over conventional Op Amps? {2mks}.




b)

i Describe how an operational amplifier comparatof may be used to generate a square
waveform.

. Derive the expression for the period of a symmetrical waveform {12mks}.

b

QUESTION SIX .
a) Whatare the advantages of Darlington pair? {2mks}.
=)

s b) With the aid of a circuit diagram, explain the principle of operation of a Schmitt trigger

“ {8mks}.

¢) Enumerate the advantages of instrumentation amplifier {4mks}.
= d‘jﬂs a'.\’ Cin it . .
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QUESTION SEVEN b 4 h gt

-

a) Draw a block diagram of a typical PLL and briefly explain the functio?s/ of each block {8mks}.

b) How can one obtain a flat gain frequency response and improved gg/al to noise ratio in audio
signals? {Imk}. %4 oageesart = Reod 1l L«EW N sapheode

& vy :
¢) Define the following te:nz as apélied in phase 1ockedl/03ps
1. Capturé range ¥
1.  Hold range »
.  Pull in time
tv.  Tracking range~

v.  Lock range {5mks}.¥

o the end,

Bonne chance
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QUESTION ONE

a) What do you understand by a current ???7‘0?? Explain using a simple sketch diagram {3mks}.
b) Sketch a sample and hold circuit diagram and explain how it works {7mks}.

c) With the aid of a well illustrated diagram show the basic steps of lithograph. What are the major
functions of a photo resist? {4mks}.

‘ ' OUESTION TWO

| a) Draw a well annotated circuit diagram of a multivibrator (square wave generator ) and explain how it

works {5Smks}

Lg' b) An amplifier draws 900mA me ifs 12V d.c. supply. If 8W of audio output power is delivered to

loudspeaker, calculate ’
i. D.C. power {1ml}.
i.  Collector power dissipation {1mk}.

ii.  Efficiency of the amplifier {1mk}.
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a) State four characteristics which make Op Amps useful {4mks}

b) The figure Qstn.3 (b) shows a source connected to a load with a voltage lfoﬁ(l)wer. It is given that
Rs= 10K and Ry =100€2 ;

¢

i.  Calculate Vy {2mks}.

i.  Calculate Vy if the voltage follower is removed and the source connected to the load {2mks}.

¢) The figure Qstn.3(c) below shows a differential amplifier based on an ideal op-amp.

&0‘ i [N fi‘
Lot
&
- .‘;: i-llv y .:‘sl&‘ gl;
O MEAC
Fig. Qstn.3(c)

L PFind the output voitage Vo

» ; V1i+V2 R4 R2

11 Show that the output corresponding to common-mode voltage Veu= { { 1 is zero if — o =

J

Find Voin this case.
i  Find the CMRR of the amplifier if - # = {6mks}.
QUESTION FOUR

a) In the circuit of a Schmitt trigger, Ra=100Q, Ri=50K Q, V=0V, V,.=1V,(peak-to-peak) sine wave

, and saturation voltage=114V. Determine the threshold voltages Vure and Vire {6mks}.

b) Design a logarithmic amplifier with an arrangement to compensate for temperature effects. Deduce

its output voltage {6mks}.

c) State two advantages of OTA over conventioml Op Amps {2mks}. Bt | U
B A S
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a) For the difference amplifier of Figure Qstn 5(a) \how that le/Ro Rsy/ /Ry {—Pmks}
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Figure Qstn.5(a) et b g
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b) State three factors that affect overall efficiency of a power amahﬁer {3mks}. b
hmit ICs {5mk: . e :
c) Llstf:ve auons of Cs { g}\f}:@mwM Srrprodtiit I R
Ltn,av*l’ﬁv = Quﬁhiﬁ\&ﬂ@"‘""\ & ) g ; ) ; s
d) Why is it that the internal current of an ideal current source 1s equal to infinity? {Zmks}.
% ( 51;’,1".'»_‘ ) e e 5 '"\.ﬂ.,‘.“{‘; % ‘J.a.
QUESTION SIX Vsl MBS Y
a) State z‘bree properties that infli®nce the type of heat sinks to be used in any QpphcauOn {Sml\s}
éfh _,,‘*ﬁ:n(‘ A At et & ‘\. #’ﬁ"-"“') vE g ek g o ege vy | o |
\4 raw a block diagram of a typlcal PLL and bneﬂy explain the functlon‘% of each block {Smks}
d) State three advantages o! of cmploymg a transistor over a diode in | ar1thmic 1mphtlera {3mks}.
‘ Lo NIhigla, b T XA eyt remt, Gedpelt S b gantoet
i 21‘ e -', s E iy
QUESTION SEVEN i R ALIVY 5 ebemth V> WN{;\M' ik
uiT V- -ﬂ"\“"- (1 i dn ek heeas ¢ 59
_a)__From the op-amp m_te_tmedmte stage, denve the Leiationshm which wﬂl put the output dc component
to zero {5Smks}.
b) Define the following terms as applied in phase locked loops : s
1. Capture range (&< = v Vat ha W ocwgd Wo ak VEO  dek fes c5 ey
itk Pl e v JOT owlgnar & S VAP DY O i'q::mi b & o Lt
i. Holdrange rcwnye 4y I Ly s ok wbEe WL PhL e ghepeslys @hest brecleiny
iit. Pull in time el g h,\ iy .-\-\5 QALY W o T T v gthotart late oy )
v. » Tmckmg range yew3® % £ops e ben PLL (Bm prelein ey wiifreT
Lat e the
v.  Lock range {5mks}. ;
f ¥ - 3
1) The circuit diagram of Figure Qstn.7(c) has an open loop gain of 10,000. R=98kQ, R, =2kE2.
i Determine the closed loop gain {2mks}. T = dgs = \rg‘g’ Vg
ii.  If the input voltage is ImV compute the output voltage and the error voltage {2mks}. T
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Figure Qstn.7 (c)

....the end,

Bonne chance
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Instructions to candidates:

o _Attempt all guestions.
o Marks will be z{wara’ea’ to clear, legible work. Siovenly work will be penalized.

1. Desctibe the most important process in the fabricatdon of integrated circuits

Voltage gain, :::: =150 Jf.,\r“: {{_ﬁ-
Maxirm.&n output voltage swing =12V peak-to-peak. M
Input fesistance seen by the signal source = 10K ohm. & c’ﬁL <
Given that hFEIlSO for all the transistors find: ~ 5/ p ~ B4
i Resistor RC \ LO v E’
i,  Power supplies £V = e A, . @<
1ii. B1a:§'res1.51torRJ3 ’ X M . ‘ﬁl s % 5 5

, L\|‘e_ 2] lo 0o0
s W, = 1%0
hee
“out -1l
re /‘“‘
T
b 3

P2
150 F ohm

. ' Fig. Qstn.2

3. Explain briefly how the dc offset error voltages and currents that occur in real operational amplifiers
are caused by mismatch of the input transistor

4. With the aid of a circuit diagram, explain how low frequency response of an Op-Amp may be
obtained, )

w1

i.  Desctibe how an Op-Amp comparator may be used to generate a square waveform

il Derive the expression for the period of a sjninmctrica] waveform q
S i " \[: -
' AY:=TTA . E’"mk_/b’—’




MW LR,

MUEQ

MOl UNIVERSITY

OFFICE OF THE CHIEF ACADEMIC OFFICER

UNIVERSITY EXAMINATIONS

2009/2010 ACADEMIC YEAR
THIRD YEAR SECOND SEMESTER EXAMINATIONS

FOR THE DEGREE OF ./

BACHELOR OF TECHNOLOGY

COURSE CODE:  ECE 352

COURSE TITLE: ANALOGUE ELECTRONICS III

DATE: 15TH APRIL 2010 TIME: 2.00PM - 5.00 PM.
 S—— - S - el

INSTRUCTION TO CANDIDATES

» SEE INSIDE
-

i

/\

THIS PAPER CONSISTS OF (2) PRINTED PAGES ‘ PLEASE TURN OVER

o



ECE 352: Analogue Electronics II] 2009/2010 Page 2 of 4

4 o | ; A
Question one duer CWDSY, -
@ of 4
st the four ad £ICs (4mks) A2 3@ e\ e -
a) List the four advantages of ICs (4mks) ” ,m“"f{an Ty . j)/‘
/t e jems
b) With a well illustrated schematic diagram classify the ICs.( 3mks) — \/\
. \ i
}\a\pc) . W~ W‘I
n Ao /i) List the steps involved in preparation of si-wafer (5mks)
A_Ss 6 @ i) Give the importance of Si02 in plannar process. (2mks) K ph >
e (T T hor \ £
e Fi!
Wi %@"\Qﬂesﬁﬁn two
-"\\\_ck‘“
a) Give two important advantages of ion implantation technique (4mks)
b) ° List package configurations tHat you know (3mks)
Meend o o
Cepnus -
C) ORI R | 3
1) How do you reduce the collector series resistance of the IC transistor?
- (2mks)
< 1y With a well illustrated diagram show the basic steps of lithograph. What
are the major functions of a photoresist? (Smks) _ e e
Question three
a) PR is a photosensitive organic material which contains three ingredients,
name them.(3mks)
b)  Withaid ofa diagram differentiate between positive and negative resist.
(4mks)
c) ‘
1) What is a mask? (1mks)
11) Briefly explain the parameters that determine the performance of \
exposure tool. (6mks) o :
r {\
Question four e
b) What is an ideal current source? List two types of current soifices.
. . (Smks)
~d)  Why is it that the internal cutrent of an ideal current source is equal to
mnfinity? 3 -(2mks) Vi :
€}  The differential amplifier shown in figure 4.c is desired to have the tollowing

specifications:
Volfage gain, Vou/Vi= 100 ;
Maximum output voltage swing = 10V peak-to-peak. |
[nput resistance seen b y signal source = SK ohm.
Given that hre= 1235 for all the transistors, find:
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1) Resistor Re (2mks)
11) Power supplies £ V (2.5mks)
111) Bias resistor Re. (2.5mks)

Figure 4.c¢

Quegtion five

a) With aid of a diagram show that for a Widlar current source I, = |
(10mks)

ign a Widlar current source for generating a constant current I, = 10pA.
7 Asstme Ve = 10V, Vg = 0.7V, = 125. Use V1 = 25mV(4mks)

l/-Qilestia:m six

a)  For the diagram shown in figure 6.a, show that

ref

R’}
R3A2

Al =




Al
Chopper

A AV

D
P A Figure 6.a.
¢ (6bmks)
: b)  Give the disadvantages of chopper based amﬁiiﬁers. (2mks)
o ¢¢)  Show that for a PLL in lock;
LA {
AR s K Vb od ,
o Il ()= . COSE
X 1 Ly . i ‘:I b 5
sl - |
)
(bmks)

a) What are the advantages of the OTA? (4mks)

b) With aid of a diagram show how PLL is applied in frequency translation. (6miks)
¢) In the regenerative comparator Circuit, assume that Ry = 100, R; = = 50k€, Vier =
0V, Vi = 1Vpp sine wave and saturation voltage = +14V. Determiné threshold

voltages Vur and Vir. (4mks)

S
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