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ABSTRACT
The TV (FM) receiver was designed to teccive a desired signal among many presences in
space. The recciver sclects and recovers the wanted signal {rom the various radio
fiequeney signals arriving at the reeeiving antenna. Basically, the receiver extracts and
process by amplilying weak but desired signal from the various signals available from
where the signals will be converted to the form more suitable for the oulput transducer.
These processes include demodulation and amplification (of voltage and or power). The
recciver circuitry is made up of diflerent types of filters and amplifiers as well as detector

circuit that does the conversion from RF to Al signal.
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CHAPTER ONE
1.1 INTRODUCTHON
This invention relates to a TV (EN) sound receiver containing a radio lrequency tuning
circuit tor selecting a signal from an antenna and a local oscillator tuning circuit tunable
to an oscillating signal for converting the frequency of a recetving signal to an
intermediate frequency.
In such a kind of super-heterodyne FM recener, a desired broadcast signal received at an
antenna is converted to a trequency called an intermediate frequency (1), which is then
detected and demodulated. For 'M reception. 10.7 MHz is normally used as this

:

intermediate frequency. A local oscillator cireuit is oscitlated at a trequency alwavs apart

1

anal (that 1s, receiving trequency) bv 10.7 Milz. A 107

from the frequency ot a desired sig
MHz IF signal is generated as a beat component as a result ol mixing the osciilating
signal of this local oscillator circunt and the recetved signal so as to convert the received
signal to the intermediate frequency. At this conversion, it the local oscillator circuit s
oscillated at a frequency higher by 10.7 MHz than the receiving frequency, it is called the
upper heterodyne method. On the other hand. if the local oscillator circuit 1s oscillated at
a frequency lower by 10.7 MHz than the recetving trequency., it is called the lower
hetcrodyne method. [1]

Whether an FM sound receiver s designed in the upper heterodyne method or lower
heterodyne method is determined depending on the frequency allocation tor N radio
broadcasting in each country and the presence of interference signals at image
frequencics. Ina super-heterodyine FM radio vecetver, if an interference signal is located

at the image frequency whichis 10.7 MHz apart from a local oscillating frequency in the

opposite direction to a receiving trequency. (re., 21.4 MHz apart {rom the receving



frequency,) image signals are mixed into the mtermediate frequency signal resulting in
intetterence.

An object of the present invention is to provide an M radio receiver wherein both a
circuit necessary for receiving FM radio broadeasting signals can be incorporated by
means of a common tront-end circuit without increasing the nunmber of components,
thereby preventing an increase of design work and a decline of productivity.

To achieve the above object, the present invention provides an FM radio receiver
comprising a radio frequency tuning circuit for selecting a trequency modulated signal
from an antenna and a local oscillator tuning circuit for tuning to an oscillating signal so
as to convert the trequency of a receiving signal to an intermediate frequency. The radio
frequency tuning circuit and the local oscillator tuning cireuit each have vanable

capacitance diode elements. The variable capacitance diode elements of the vadio

frequency tuning circuit and variable capacitance diode element of the tocal oscillator

tuning cireuit are connected Lo a tuning control voltage source. The radio frequency
tuning circuit has a capacitance variable ratio set so as to be capable of receving
continuously a first receiving band and a second receiving band. The local oscillator
tuning circuit 15 so constructed that its inductance value and capacitance vacnable ratio can
be switched according to the receiving band. so that the local oscillator cireuit is set to
lower heteradyne when the first receiving band is éelccted and to upper heterodyne when
the second receiving band is selected. [ 1]

(.2 AIMS AND OBJECTIVES

This research project is atmed at design and construction of TV (FM) sound |
receiver with high sensitivity, selectivity and provision for stable oscitlation.

1.3 THESIS OUTLINE

This thests set out an orderly account of work done. It consists of five chapters.

9



i Chapter one gives an inside to the project from the introductory point of view and
present the ain and objectives,

t Chapter two gives historical review of the project and also expatiates on some of
the tundamentals which are applied in carrying out the task.

i Chapter three explains the theory of the elements that comprises the project and
show how they function.

v Chapter four shows all the steps carried out in setting up the circuit elements and
repotts on the construction and testing of the circuit.

v Chapter five reveals tlie level ot accomplishment of task and secking to suggest

turther work that could tmprove on the system characteristics and output.

<



CHAPTER TWO
LITERARURE REVIEW/THEORETICAL BACKGROND.

2.1 LITERATURE REVIEW.

In electronics, the super heterodyne receiver (also known by its full name. the supersonic
heterodyne recerver, or by the abbreviated form super het) is a technique for selectively
recovering the information from radios waves of a particular frequency. It is used in radio
and television receivers and transmitters in order to tune them to a particular frequency.
The super heterodyne principle was otiginally conceived in 1918 by Edwin Armstrong
during World War 1 as a means ol overcoming the deficiencies of earty vacuum triodes
used as high-trequency amplifiers in radio direction finding (RDF) equipment. In a triode
RE amplitier, if both the plate and grid are connected to resonant circuits tuned to the
same frequency, stray capacitive coupling between the grid and the plate v.ill cause the
amplifier to go into oscillation it the stage gain is much more than unitv. In early designs
dozens of low-gzain triode stages sometimes had to be connected in cascade to make
workable designs, which drew enormous amounts of power in operation. However the
strategic value was so high that British Admiralty felt it was monev well spent.
Armstrong had realized that higher frequency equipment would allow them to detect
encmiy shipping much more eftectively, but at the time no practical "short wave" (detined
then as any frequency above S00 kHz) amplifier existed. [ 1]

[ had been noticed some time betore that if a regenerative recetver was allowed to go into
oscillation, other recetvers nearby swould suddenly start picking up stations on frequencies
difterent from those they were actually transmitted on. Armstrong (and others) soon
realized that this was caused by a "superscenic” heterodyne (or beat) between the station's

carrier frequency and the oscillator frequency. For example, if a station were transmitting



on 300 kHz and the oscillator were set to 400 kHz, as well as the original 300 Kz, the
same station would be also heard on 100 kH ez and 700 kHz.

In a lash of insicht, Armstrong suddenly realized that this was a potential solution to the
"short wave" amplification problem. To monitor a frequency of 1500 KHz. he could set up
an oscillator to, say, 1560 kHz, which would down-convert the signal to a 00 kHz carricr.
which was far more amenable to high gain amplification using triodes.

The first super heterodyne circuits used the self-resonance of iron-cored interstage
coupling transtormers to filter the intermediate trequency, and this is why the
Intermediate Frequency tuned cirenits were still referred to as IF "transtormers”, Tong
alter they had been replaced by proper tunable coils. Early superhets used 1Fs as fow as
20 kHz, which made them extremely susceptible to image frequency interference but at
the time the main interest was sensitivity rather than selectivity. [ 1]

Armstrong was able to put his ideas into practice quite quickly, and the technique was
rapidly adopted by the military; however, it was less popular when radio broadcasting
began in the 1920s, due both to the need for an extra tube for the oscillator, and the
amount of technical knowledge required to operate it. For domestic radios, an alternative
approach to Short Wave "Tuned RF” ("TRF") amplification called the Neutrodyne
became more popular for reasons of simplicity and economy.

However, by the 1930s, improvements in vacuuin tube technology rapidly eroded these
advantages. Fust, the development of practical indirectly-heated cathodes allowed the
mixer and oscillator tunctions to be combined in a single Pentode tube, in the so-called
Autodyne mixer. This was rapidly tollowed by the introduction ot low-cost multi-element
tubes specitically designed for super heterodvne operation and by the mid-30s the TRE
technique was rendered obsolete. Just about all radio receivers, including the receiver

sections of television sets, now use the super heterodyne principle. [1]



22 OVERVIEW,

The super heterodyne receiver principle overcomes certain limitations of previous
receiver designs. Tuned radio frequency (TRE) receivers sutfered from poor selectivity.
since even filters with a high Q factor have a wide bandwidth at radio frequencies.
Regenerative and super-regenerative receivers offer better sensitivity than a TRI recerver.
but sufler trom stability and selectivity problems.

In receivers using the super heterodyne principle. a signal at variable frequency fis
converted to a fixed lower frequency, /i, betore detection. Frequency fi: 1s called the
intermediate frequency, or "IF". In typicl’xl amplitude modulation (AM, e.g. as used on
medium wave) home receivers, that frequency is usually 455 kHz; for FN VHF receivers,
it i1s usually 10.7 MHz: for television, 45 MHz. 1]

Heterodyne receivers "mix" all of the incoming signals with an wnternally generated
waveform called the local oscillator using a Frequency mixer. The user tunes the radio by
adjusting the set's oscillator frequency, fio. In the mixer stage of a receiver, the local
oscillator signal multiplies with the mcoming signals, which shift them all down in
frequency. The one that shifts to /i1 is passed on by tuned circuits, amplified, and then
demodulated to recover the original audio signal. The oscillator alse shifts a "copy" of
each mcoming signal up in frequency by amount fi . Those very high frequency "images”
are all rejected by the tuned circuits in the IF stage. {1]

23 HIGH ~ SIDE AND LOW - SIDE INJECTION.

The amount that a signal is down-shifted by the local oscillator depends on whether its
frequency /is higher or lower than f; . That is because its new frequency is |/ = fi o in
etther case. Therefore, there are potentially two signals that could both shift to the same
Jurone at = fio + fir and another at /= f; ¢ — fi. One or the other of those siznals has to

e tiltered out pror to the mixer to avord aliasing. When the upper one is filtered out. it is



called high-stde injection, becanse fi o 1s above the frequency ot the received signal The
other case is called Tow-side injection. High-side mjection also reverses the order of a
signal's frequency components. Whether or not that actually changes the signal depends
on whether it has spectral symmetry or not. The reversal can be undone later in the
recetver, if necessary.

24 DESIGN AND ITS EVOLUTION.

The diagrani below shows the basic elements of a single conversion superhet receiver. In
practice not every design will have all these clements, nor does this convey the
complexity of other designs, but the essential elements of a local oscillator and a muixe
followed by a filter and IF amplifier are common to all superhet circutts. Cost-optimized
designs may use one active device for both local oscillator and mixer, this is sometimes

called a "converter” stage. One such example is the pentagrid converter.
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Fig 2.1 Block diagram of FM receiver
The advantage to this method is that most of the radio’s signal path has to be sensitive to

only a narrew range of frequencies. Only the front end (the part before the frequency



converter staze) needs to be sensitive to a wide frequency range. For example, the front
end niight need to be sensitive to 1-30 Mz, while the rest of the radio might need to be
sensitive only to 455 KMz, a typical 1. Only one or two tuned stages need to be adjusted
to track over the tuning range of the receiver: all the intermediate-frequency stages
operate at a fixed frequency which need nci be adjusted. [2]

Sometinies, (o overcome obstacles such as unage response. more than one IF is used. In
such a case, the front end might be sensitive to 1-30 MHz. the first haif of the radio to

5 MHz. and the last half to 50 kHz. Two frequency converters would be used. and the

radio would be a "Double Conversion Super Heterodyne"-—a conunon example is a
television receiver where the audio information is obtained from a second stage of
intermediate frequency conversion. Occasionally special-purpose receivers will use an
intermediate frequency much higher than the signal, in order to obtain very high image
rejection,

Super heterodyne recetvers have superior characteristics to simpler receiver types in

frequency stability and selectivity. [tis much easter to stabilize a tunable oscillator than a

tunable filter, especially with modern frequency synthesizer technology. IF filters can

give much natrower pass bands at the same Q factor than an equivalent RF tilter. A fixed
17 also allows the use of a crystal fiiter in very criticalr designs such as radiotelephone
recervers which have exceptionally high selectivity. {1]

In the case of modern television receivers, no other technique was able to produce the
precise band pass characteristic needed for vestigial sideband reception. first used with
the original NTSC system introduced in 1941, This originally involved a complex
collection of tunable inductors which needed careful adjustment, but since the early 10805
these have been replaced with precision electromechanical surface acoustic wave (SAW)

filters. Fabricated by precision laser milling techniques, SAW filters are much cheaper to



produce, can be made to estremely close tolerances, and are extremely stable i
opetation,

The next evolution of Super heterodyne receiver design is the software detined radio
architecture, where the 1F processing after the initial IF filter is implemented in software.
This techniguc is already in use in the latest design analog television recervers and digital
set top boxes, where there are no coils or other resonant circuits used at all. The antenna
simply connects via a small capacitor to a pin on an integrated circuit and all the signal
processing is carried out digitally. Similar techniques are used in the tinv FN radios
incorporated into Mobile phones and MP3 players.

Radio transmitters may also use a mixer stage to produce an output frequency, working
more or less as the reverse of a super heterodyne receiver.

Drawbacks to the super heterodyne recetver include the cost ot the mixer and local
oscillator stages. Recenvers become vulnerable to interference from signals other than the
desired signal. A strong signal at the intermediate trequency may overcome the desired
signal; regulaiory authorities will prevent licensed transmitters from operating on these
frequencies. In urban environments with many strong signals, the signals from multiple.
transmitters may combine in the mixer stage to interfere with the desired signal. A super
heterodvne receiver may pick up a so-called "nnage frequency” signal that also produces
a nuxer output at the desired intermediate fiequency; this phenomenon 1s sometimes used
for scanner reception of transmissions outside of the receiver's official capabilities. [2]

Multi — Wite Acrial Cage:- Early antenna history of the station reveals an experiimental
multi - wire acrial cage was srung approximately 90 feet in air above the campus between
chimmneys of Havemeyer and Schermerhorn Halls, the cage being selt — resonant between

200 and 300 meters and fed with single'wire feeder at the Havemeryer end The Columbia

University Experimental Wireless station (as inquiries reveals, the first of its kind at an

)



American University) was transmitting with this antenna in 1906, [3]

25 Intermediate Frequency (1)

An intermediate frequency (11) is a frequency to which a carrier frequency is shifted as an
mtermediate step m transmission or l'CCL‘l)liUII_ It is the beat frequency between the signal
and the local oscillator in a radio detection system. 1F is also the name of a stage in a
super heterodyne receiver. Itis where an incoming signal is amplified before final
detection is done. There may be several such stages in a super heterodyne radio receiver.
[o]

2.0 Radio Frequency (RE)

A radio receiver comprised of several tuned radio-frequency amplifiers foliowed by
circuits to detect and amplify the audio signal. Used in the early 20-th century_ it is
difficult to operate because each stage must be individually tuned to the station's
[requency. Lt was replaced by the super heterodyne receiver invented by Edwin
Armstrong.

The TRF receiver was patented in 1016 by Erast Alexanderson. His concept was that
cach stage would amplity the desired signal while reducing the intertering ones. The final
stage was often simply a grid-leak detector. | 1]

A problem with the TRFE receiver is that interelectrode capacitance causes oscillations and
other modes n the tuned circuits. In 1922, Lows Alan Hazeltine invented the neutrodyne
circuit, which - as its name implies - neutralizes these capacitances.

Antique TRE receivers can often be identified by their cabinets. They typicallyv have a
long, low appearance, with a flip-up lid for access to the vacuum tubes and tuned circuits.
On thetr front pancls there are typically two or three large dials, each controlling the
tuning tor one stage. Inside, along with several vacuum tubes, there will bhe a serics of

farge coils. These will sometimes be tilted shightly to reduce interaction between their

|6



magnetie ficlds 1]
2.7 Local Oscillator
A local oscillator is a device used (o generate a signal which 1s beat agamst the signal of
interest to mix it to a different frequency. The oscillator produces a signal whichi is
injected into the mixer along with the signal from the antenna in order to effectively
change the anteina signal by heterodyning with it to produce the sumand difterence
(with the utilization of trigonometric angle sum and ditference identities) of that signal
one of which will be at the intermediate frequency which can be handled by the IF

.
amplifier. These are the beat fiequencies. Normally the beat frequency is associated with
the lower sideband, the difference between the two. [13]
Several local osciflators can be strung in series to form a local oscillator chain (LO chain).
The most of principles listed below, were widely used in radio physics, for frequencies
from klz to MHz. After spreading of nonlinear optics, the same terms and principles
apply also to the optical frequencies of order of 10" Hz. [13]
2.8 THEORETICAL BACKGROUND
The application of general communication theory to acoustics leads to the separation of
the sound carrier and its modulations. The way in which our sense of hearing performs
this separation is illustrated, and its importance for the understanding o’ some acoustic
phenomena is pointed out. The conditions tor satisfactory sound reproduction are
analyzed. [4]
A radio recerver must perform a number functions. First, the receiver must separate a
wanted signal from all other radio signals that may be picked up by the antenna and reject
the unwanted ones. Next, the receiver must amplify the desired signal to a usabie level.
Finally, the receiver must recover the information signal from the carrier and pass it on to

the user.



2.9 Tuning Range:- Many TV sound (radio) receivers are fixed — tuned to a specific
signal frequency, while others are designed to be continuously adjustable over i range (or
band) of trequencies. Tuning of RF amplifiers and the oscillator is accomplished by
varying the capacitance tor sometimes the inductance) in resonant cireutt that act as band
— pass tilters. The tuning range is usually limited by the range over which the capacitance
can vary. Typically, a maximum ot 1021, The resonant frequency of a high Q tuned circuit
is given by £, = 1/2n(NLC). [4]

The circuit frequency tuning range ratio Ryis detined as the ratio of its maximun
{requency to its minimum frequency, and corresponding capacitance tuning range ratio R,
is the ratio of maximuim capacity to minimuin capacity. Applying these ratio to the

resonant equation, [5]

Rc = Clnn\f/clniu - - - (l)

Re = D i = VRO mmmmmmmms omeeeeee (ii)

If the oscillator trequency 1s chogen to be above the received signal frequency. then the
tuning range of the oscillator tuned circuit witl be smaller than that of the RF amplitier
tuned circuits. 1 the oscillator frequency is below the signal. then its tuning range will be
larger than that ol RE circuits, and also its harmonics may fall within the signal range to
cause interference. This 1s particulariy true it the intermediate frequency 1F 1s made much
small than the signal frequency where the oscillator s located very near the signal
frequency. [5]

2,10 Sensitivity and Gain

The sensitivity of a receiver is its ability (o receive weak signals. This sensitivity may be
defined in several ways. First, it may be stated in terms of the signal field strength of a
signal that will produce a desired demodulated output level under a certain modulated

level. The sensitivity is usually stated in terms of the voltage developed by the antenna



across the receiver antenna terminals in micro volts. This level ranges trom a few micro
volts to a few hundred micro volts for typical recervers, | 5]

Frequency mu«lu!:ﬂed receivers are designed with a limiting amplifier stage just betore
the detector, which serves to keep any amplitude variations on the signal from reaching
the detector. In this case, the sensitivity is staied as the input voltage level required to just
bring the limiting amplifier to saturation level.

The zain required in the RF and 1F amplifier chain ot a receiver depends on the required
input and output. The mput ts the nitnimum usable signal level at the antenna terminals.
The output 1s the mimimum signal tevel at the input of the detector required to make the

detector perform satistactorily. | 4]
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CHAPTER THREE

DESIGN AND IMPLEMENTATION

The desion was carried out using the following modules:

3.0 Module one

Receiving Antenna or aerial.

An aerial 1s a structure that couples the input of a receiver to space. It converts
clectromagnetic waves into high frequency current. [10, 1]

32 Module two

Tuned Circuit.

The first stage in reception is to pick out the desired signal from one transmitter from
which we wish to receive. This 1s done by passing the mixed signal to a resonant circuit

knowi as tuned circuit. This cireunt 15 usually a capacitor — inductor cirent. [ 1]

N

SENSEE § § ( N——

mgpamess it

Fie 3.1 A Tuned circuit

o
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3.3 Module three

KA2297 ANFENIC

This is a 1o pin 1C with the RF signal received (rom the transmission station passing
through pin 1. and pins 3.0, 8 and 10 connected to TF 10.7MHz crystal with pin 6 also

acting as +Vee input. Pin 11 is an audio output pin and 14 is AM/FN switch pin. [7]

ra
pam—
il

3] kanzgr M

4 13
ol 12
O 1
7 10
3 9

FFig 3.2 KA2297 AM/I'M 1C

3.4 Module Four

Audio Umt

The LM380 15 a power amplifier destgned for use in low voltage consumer applications.
The gain 1s mternally set to 20 to keep external part count low, but the addition of an
external resistor and capacitor between pins | and 8 will increase the pain to any value
{from 20 1o 200, Fhe mputs are ground referenced while the output autonatically biases

to one-hall the supply voltage. The quiescent power dram is only 24 mitliwatts when

s



operating from a 9 volt supply, making the LM380 ideal tor battery operatien.f7]

ICis an 8 pin audio amplifier. Pins 15 and 13 are connected through pin 14 of KA2297 to
pin 6 the audio amplifier also pin ol FNIC is connected through a SO potentiometer
to pin 3 whicl is the positive input of LM380. this acts as the volume while pin 2 is the

negative input and pin 5 as the output. [8]

| O]
-3

— LM 386 —

Fig 3.3 Audio amplifier (LM380)

3.5 Module Five

Speaker

A lToudspeaker converts low alternating current energy into sound wave energy (acoustic
wave). A good loudspeaker must not be able to deliver high power audio output but must
also faithluily reproduce sounds ot different frequencies. Most modern loudspeakers
employ moving coil or electromagnetic units. However, other tvpes like ionic and
piezoelectric units also exist. [11]

The audio signal is given via 220uf capacitor to the loudspeaker which converts it into

sound sumilar to the one at the transmission station [9].
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3.6 SUMMARY OF OPERATION OF I'M RECEIVER.
The principle of operation ot N receiver is based on the conversion of all incoming
radio frequency signal to an intermediate frequency. This is kept fixed. As such the
amplifier circuits operate with maximum stability. selectivity and sensitivity.
The RF amplifier selects and amplifies the required trequency band signals from the
various signals intercepted by the antenna. The amplified RF is coupled to the input of a
mixer stage which beats together two frequency signals. A mixer circuit is so desizned
that it can conveniently combine two radio frequencies. One ted into it by the RF
amplifier and the other by the local oscillator. The first input to the mixer is the amplified
RE signal of frequency Fyp, which the input is from a local oscillator signal of frequency
o [H]
The local oscillator is an RF oscillator whose frequency of oscillation can be controlled
by the tuning capacitor of the oscillator is ganged with capacitor of the input circuit so

that the difference in the frequency is always constant. | 10]



The output of the sum and difference signal of the frequencies Fyo # Fiye The function of
the 17 amplifier i< thus to select the different frequency signal. [11].

e Fue= Fyo- Py e (i11) e
i 1s known as the intermediate frequency IF. It is also the function of the I¥ amplitier to
amplily the 1F signal turther. The 11 is kept constant by gang — tuning the LO and the RF
amplifier. The LO trequency is preferably chosen to be higher than the RF tor narrower
relative tuning [ 1], The tunction of the limiter is to remove all amphtude variations
(caused by noise) lrom 1F signal which might have crept into the FM signal. This removal
of amplitude variation is necessary tor distortion less demodulation. The detector carries
out the conversion of the IF signal to AF signal. This audio frequency amplifier output is

fed to a loudspeaker to produce the original sound. [ 10]

RF Mixer Iy ~—esi Limiter »| Detector Al 1 2z
amplifier ampiifier amplifier S
'
!
l’ L
?
N Locul
! oscillator

Fig 3.5 Block diagram of FM receiver
3.7 Summary of the Modules
Itis important and necessary to put the modules into block format for easier trouble
shooting. If the symptoms indicate the failure of one of the blacks, then the technician

will devote special attention to that part of the circuit [ 10].
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3.7 Main Circuit Diagram
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CHAPTER FOUR

TESTS, RESULTS AND DISCUSSTION

4.1 TUSTING
For every design work, be it electronics, electrical. mechanical etc, to be s;\list‘uctorih"
commissioned into service, proper testing most be carried out, which 1s why this project
.

work was {ist of all constructed or assembled on a bread board for proper testing.
Although this is an RF circuit which is difficult or practically impossible to bread board
due 1o it nature of connection. This made it practically impossible for me to obtain
satistactory results.
The power unit was tested and 240V ac source was stepped down to OV and rectified to
de.
The RF tuned oscillator circuit was tested and found to be receiving transmitted radio
lrequency signal.
The mixer (KA 2297) 1C was tested and proper reception and amplification of signals was
accorded.
Matching the output signal received from the KA 2297 1C to the audio amplitier, an
output stgnal received afier amplification shows that the audio amplifier IC (LM 380) was
working the way 1t ought to.
4.2 RESULTS
After the construction and testing of the project work, the tollowing results where
ol)t..'\incd;-

1 Hhgh selectivity,

it L.ow noisc.



i, Low level of distortion.

iv. Output power matching the put of loudspeaker.

v. High sensitivity.
Using the frequency of NTA Minna station (that is 209.85 MHz) as a cast study and the
capacitor across pin I and 8 (i.e 10uF), the value of our inductor can be obtained using
this formula; = 1/2nVLC
That is: 209.85 # 10°0 = 172n0V(10 * 10776* 1)
L = 0.490ml1.
4.3 DISCUSSION.
For the signal received to be highly sensitive and with good selectivity, an appropnate
aerial was used and the inductors used were coated to prevent any alteration of the preset
frequency and to avoid or reduced distortion.
44 TROUBLE SHOOTING.
[From the block diagram in fig 3.0, it w'ill be easier to troubleshoot in case any tault.
I there is no sign of power in the system, the first place to check is module I(ie. the
power supply unit). If the system is working but only noisy sound is being heard. modules
3 and or 4 should be check. Reasons being that when M3 is bad, the svstem will not be
able to pick signal and when M4 is bad, the signal picked would not be able to be
converted back 1o its original form as transmitted from the station.
In case of any problem, when these processes are followed properly. the tault would be

detected and rectified.
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CHAPTER FIVE
Al CONLUTION
This project is on the design and construction of TV (FM) sound receiver with the
frequency range between 300 khz to 3MiEz.
The function of this project work is to select the required TV station (carrier) out of the
numerous modulated carriers reaching the recetving antenna and convert the selected
modulated radio frequency RF signal into audio fiequency AF signal,
The recetving circuitry s made up of different type of filters and amplifiers performing
specitic function as well as detecting circuit that does the conversion from RF to AF
signal.
Prefiminary pmces; in the receiver also involves or includes raising the voltage level of
the weak signal. The recovering of the orgial message involves demodulation which is
an opposite operation to that at the transmitting end.
When dealing with RF circuitry, you have to work with inductors which are pretty
ditficult under experimental linitations to get them to resonant with the same frequency.
Although KA2297 is a very good 1C for AM/FM receiver, but sometimes it have
problems of picking FM signals, due to this, it is advisable for any future work to o tor
BA4402 which is cheap but difficult to get within Minna.

|

52 RECOMMENDATION
s recommended that KA2297 be replaced with BA4402 and also that DC source be
incorporated into the design (that is batteries) due o incessant power failure in the

country of continuous use.
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