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.CHAPTER ONE
INTRODUCTION.

Frequency Modulation is an angle modulation technique whereby the
instantaneous frequency of the carrier signal is varied in accordance with the
instantaneous value of the modulating signal. The amplitude of the carrier signal is kept
constant.

Since the work on the generation of FM in the early 20™ century, a number of
technical improvements on FM generation have allowed many successful development
in direct FM generation.

in this project the design of a class A FM transmitter of 25W is presented. This
set up allows one to work on a project which finds application in all spheres of portable
and mobile FM transmitters.

1.1  OBJECTIVE.

The objective of this project is to design and construct an FM transmitter to meet
the requirements of monaural and stereo transmission with the performance as
stipulated by the Nigerian Communication Commission for a class A transmitter.

Output Power - 25W
Output Impedance - 50
Input Impedance - 600Q

Frequency deviation - £ 76kH ,,

100% Modulation.

Modulation capacity - + 100kH ,
Harmonic distortion - 0.2% or less, 30-3400 H ,
FM noise - 68db below 100% modulation referred to 400 H,

1.2 LITERATURE REVIEW

At the end of the 19" century, sparks produced by discharges from a Leyden jar
through an induction coil fitted with a spark gap were observed on touching nearby
metal objects. This was the first instance of energy transfer over a distance without
wires.

In 1873 J. C. Maxwell formulated the four ‘Maxwell’ equations for electromagnetic

waves. These waves were produced in 1877 by H. Hertz by adding z lcop oi wire to the



Leyden jar spark transmitter and so increased the distance over which sparks could be

transmitted. Later, Ernest Rutherford in 1893 was able to transmit sparks over a

distance of % mile.

The invention of spark detector (coherer) by Branley and its subsequent
improvements by Karl Braun, Adolph Slaby and Oliver Lodge made it possible to
transmit telegraph by coding the sparks over a distance without wires. Guglielmo
Marcomi (1895) with a spark induction coil and the coherer succeeded in sending
telegraph messages over a distance of 100m and later across the Atlantic ocean. This
marked the beginning of radio transmission.

Higher powers than possible with spark transmitters were obtained in turn by arc
generators invented by Valdemar Ponlsen, and the Fessenden - Alexanderson high
frequency generators. D. Ehret (1902) using the arc generators was able to demonstrate
frequency modulation with U. S. Patent 185,303. Later Reginald Fessenden (1906}
demonstrated the first Double-side band Amplitude modulation transmitter. These
devices were noisy with poor frequency stability. The transmitters could not transmit
speech.

The invention of vacuum tube diodes by J. A. Fleming (1906), and the triode by
Lee De Forest (1913) made possible development of powerful transmitters with
improved frequency stability. E. Howard Armstrong, using the diode and the triode,
invented the regenerative circuit (1912), the superheterodyne (1918) and the super
regenerative circuit (1920) for high frequency generation. This led to the first significant
demonstration of speech transmission by J. R. Carson at AT &T (single side band
communication) in1915. The first transmitter to broadcast speech and music was later
developed by American Marconi company in 1916.

in 1925, E. H. Armstrong's work on the correction of static in radio, resulted in
the achievement of FM that year, Dr J. R. Carson of AT&T Dev. And Research Dept.
was the first to investigate FM transmission. in 1927.

The work of W. G. Cady and G. W. Pierce of Harvard University (J an 1923) on
automatic frequency control and that of H. S. Black in 1927 at Bell Laboratorie. on
negative feedback circuit made it possible for Armstrong to set up the first FM station
in Alpine, New Jersey.

Commercial operation of FM started in 1940 after the improvement on the

frequency capabilities of the vacuum tubes: tetrode by Round (1926), pentode by
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Tellegen and Holst (1928), Kiystron by Randall and Boot (1939), magdretoh by
Rosenthal (1939), and the development of phase locked loop FM generation technique
by Foster and S. W. Seeley (1941).

Since the invention of transistors by J. Bardeen, W. Schockley, and W. H.
Brattain in 1948 made possible the invention of the multiplex FM transmission by
Armstrong in March 1953. FM transmitter has experienced a tremendous increase in
popularity in Nigeria and the world as a result of the invention of integrated circuits by
W. Kilby (1960) and the tamed FM transmission by N. Wiedenhof and J. M. Waa Iwijk
of Phillips Research Laboratories in Eindhoven in 1978.

1.3.. METHODOLOGY

A typical frequency modulation transmitter is made up of an audio frequency
processing and amplifier, a modulator, frequency multiplier, and a power amplifier. It
has an automatic frequency control network which is made up of a discriminator, 1. F.
amplifier, mixer, frequency multiplier, and a crystal oscillator. See figure 1.1

In this project design, the transmitter consists of a microphone (which is a
transducer for converting audible signal/voice signal to message signal)as an audio
input. The microphone picks the voice and converts it to a message signal which is
filtered and amplified by the audio frequency amplifier. The audio frequency amplifier
is a linear amplifier circuit.

The amplifier message signal is then modulated by an inductive reaction
modulator. This involves the alteration of the frequency of oscillation of an L. C. circuit
by changing the value of the inductor in accordance with the message signal resulting
to an FM signal. The modulation has a phase-shift network (negative feedback loop)
to achieve an appreciable frequency and voltage stability in the system.

The FM signal is fed to a class A power amplifier (Driver amplifier) to boost its
power level to an appreciable level. The signal is then further amplified by a class C

power amplifier to a power level high enough for radiation by the antenna. See figure

1.2
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1.3.1 CARRIER POWER

The average carrier power P = 1) ¢
c 2 .
35(0)

Where P, = transmitter power
P, =25W

t

J, ( f )is Bessel function of order nwith f as its augument.

/- modulation index

J, ( ,B ) = 0 Bessel function of order 1 with a modulation index equal to zero.

J, (0) = Bessel function of order zero.

J, (B )=0is equalto J; (3.8) = - 0.40 from Bessel function chart.

J, (0) = 1.581 from Bessel function chart.

pe 1568
30 (0)

X25= 0.16X25=;’4.,W

P, =

Ps = Pi-Pco2s-a-21w.
P.s = power of the side bands.

carrier power



1.3.2 FM Wave Shape

N NON N O f

Fig. 1. The Wave Shape of an FM signal.




CHAPTER TWO
DESIGN AND CONSTRUCTION

2.1. DESIGN OF AUDIO AMPLIFIER CIRCUIT.

2.1.1 Design steps.

=~ 0o a o T p

> @

© ® N o o &> 0 b2

2. Selection of a suitable linear (class B) amplifier or audio frequency (AF)
amplifier IC. (Integrated Circuit).
3. Proper biasing of the Infegrated Circuit.

4. Determination of the voltage gain Av of the audio frequency amplifier.

211 Selection of a Suitable Integrated Circuit.
LM 386 IC was chosen.

The LM 386 is a low voltage audio frequency amplifier designed for use in low
voltage application.

Features

Wide supply voltage range of 4 - 12 volts.

Low quiescent current drain of 3mA

Voltage gains from 20dB to 200 dB

Ground reference input

Self - centering output quiescent voltage

Low distortion of 0.2% (90m V rms at Pin 3)

Eight pin dual-in-line package.

Voice operated gain adjusting device VOGAD

Absolute Maximum Ratings

Supply Voltage - 15V

Package Dissipation - 660mW

input Voltage - 10.4V
Junction Temperature - +150°C
Operating Temperature - 0to 70°C
Storage Temperatures - -65to + 150°C
Lead Temperature - +300°C
Output Impedance - 16Q

Signal to Noise ratio - 73 dB

AT



Voltage AN

+INPUT

GROUND

The features and the ratings of the IC,(e.g. the low distortion, low quiescent current
drain of 3mA and wide supply Voltage range of 4 - 12 Volts and a low package
dissipation), make the LM 386 suitable for our application.
it has an in built and a remarkable gain of 20 dB to 200 dB at pins 1 and 8. There is an
excellent overload capability and a remarkable good signal-to-Noise ratio.

The frequency response is 15 Hz to 20 kHz 0.5dB and the distortion is less than
0.2% over the audio frequency band of 300Hz - 3.4kHz.

Fig 2 Ipin configuration of LM 386 IC.

2.1.2 Biasing of the Integrated Circuit.

b. The input which is an audio input from a microphone either crystal or moving coil
or carbon microphone feed through a jack is connected to a resistor (variable

resistor R,) .

c. The variable resistor R, of 10k was selected and is connected to the non

inverting input (pin 3) of the LM 386.
d. Pin 2 is grounded.

e. A supply voltage of 10V is chosen to give a good operation with a minimal power

GAIN

BYPASS

Vs

vt

drain of above 18mW, making it ideal for low voltage operation.

7

8

(Voltage)




=100 x10 °- 1.97x10"AL
But AL < 3.289nH

6 14 .
Hencefmin < 100x10° - 1.97x10" x3289x10°

", fmin < 99.35MHz
Af = fo - fmin

AL
Af= £ - £~ £, 57 = 19768X10* AL < 0.6MH,.

hence f_, < 0.6X10* + 100X10°
f,.. < 1006MH,

1 AL | AL
bt)===10-) = (1-
VLCT 2L7  f055:10%x10x10-12 | 2x025x10-6°

AL
- 91 - 9 _ 15
0,(t) = 0.62869x10°(1 57025310 = 062869x10° - 124x10°AL

When AL<3.289X10 °H

6, (t) < 062869X10° - 1.24X107°
L 0y(t) < 624.6x10° rad

t
AL
But6i(t) = 2aft+ 211, J m(t)dt
Since Im(t)| <1

AL
Then 6(t) < 2ot + 7= fot

L 3289x1077
<2rfot+ —x Tt
T 0253x10

<0.628x10% t + 4.0848x10%¢

5 0 (t) < 632.08x10%t rad

The Shunt Capacitor Cs
The collector - emitter capacitance is very small and it changes with temperature, which
may lead to frequency instability. This effect is minimized by the insertion of a small shunt

capacitor across the collector - emitter junction.. The value is 10pF.

16
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4

£

/ ~ 2.2.4 Calculation of Inductor L, with Capacitor C, at Resonant.

Qv

cC

Fig. 2.5 frequency determine network

f, = operating frequency or resonant frequency
=100 MH,,,.

C, =10 pF selected.
L, =?

At resonance

X, =8,.

Where X . = capacitive reactance

X = inductive reactance.

@ - = angular frequency

o - = 2rf.
1

. 20f, c

= 2[1f,L
= 0T o e 2.7

b= on C.L,

b= onjcr,
1
211,/10x102xL,

1
b2 o d) < 0B 12

100x10% =

17



1
1 411%(100x10°)*x10x10°"

0.253 x 10 *H
0.253pH

2.2.4 Determination of the Stern Stability Factor K.

. 70x1x10°
1x10* + 100x10°

=1.693
K «1.7

Hence the circuit is potentially stable since K > 1.

18



/ 23. DESIGN OF DRIVER AMPLIFIER

2.3.1 Selection of a Suitable Transistor
C1923 is NPN silicon transistor was selected.

B = forward current gain
B = 70 typical
lc = maximum collector current
e = 50mA
Py = maximum dissipation power.
P, =0.25w
o © 10V
R(,f ]
L]
I
o | A
-Vi R5 y
mput , Ve, Vou
from { ’
mod ulator :
o —0

Fig 2.6 RF power amplifier stage

\YJ = + 10V chosen

| = 40mA chosen

Vg, = 4V chosen

R, = R(R

V B2 = ]BZRB ..... L
lgy = @B+DIgy.oooeon e

From input equation.

19
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n

B2 c
"R+ R,
Vg, = VpetVeg, -0
= 0.7+4
V, =4N.

.. From equation 2.11

— Ré
Vi —Vcc R¢+ R,
R
47 =10 8
R+ R,
47 _ R,
10 ~ R +R,
R
047 = e
R+ R

0.47 (R,+R;) =R,
0.47R, +047R, =R,

0.47R,

R+ 047 = R,

0.47R, = 1.47R,

_ 147R,

’ 0.47

R, = 3.127659574 R¢
But R, =R, IR,

From (eqn) 2.9 and 2.10
V2 = IgRg

120

voltage divider theorem.

.2.12



2.3.2

40x10°
71

= 0.556338x10 A
=1,, =0.563mA.

Vs, =47V calculated
Vi =lp, Ry
47 =0563x10" R,

, _ 41
. Ry = SseagoT = 834kQ

since R; =3.127R,
and R, =8.34 kQ

Rex3.127R,  3.127R/

© 834 = =
R, +3127R, 4I127R,
3127R,
8.34 = 4.127
_ 834x4127 _
Rq = 3127 HkO
R, = 3.127R,
=3.127 x 1t
R, =344kQ

selecting standard values. R, = 35kQ

Vi, =1Ig R,

V,
W Rg= 7= =100Q
E2

Determination of Coupling and Decoupling Capacitors.

1

Ce = %

g

201/, o

f, = 100MHz
R, = R,R, = 8.34KQ



]

= 34x10°
Co = anqooxion® 2’(‘)10)

1
2.62x10"

C, =38166X107"*F

selecting standard capacitor values.

Ces =3pE
| fy = 100MH ,
Ceg, = .
ZHfOREZ R,,- 10002
- 1
2I1(100x10%)100
= 1
6.283x10"
= 15.9pF
Selecting standard capacitance value. C ., =20pF.
2.33 Determination of Stern Stability Factor K for the Circuit
R
K=1+LRer_ R.,=100Q
R, + Ry
_ . _T0x100 Ry = 834kQ)
100x8.34x10° p=170
= 1+0.8293
= 1.829

- The system is stable (potentially stable) since K> 1.

-22



i 24. DESIGN OF CLASS C RF AMPLIFIER

241 Selection of a Suitable Transistor and Operating Point

2SC3266 an. NPN silicon resistor with

£ =200 typical
Ic L= 5A
P, =0.75W
fr =150MH,
o o+ V_
antenna
s L,
Cs
Vl c3

fig 2.7 RF power amplifier stage

Input Equation
Vs = Ve *VE3

Vg, = BV

since V g = 0.7 for silicon transistor

Vg, = 07+6
= 6.7V
Vg3 = Igs Ry
Vg; 6.7
> R, = TH=
B3 B3

23



gy ™ 1¢3= (6+|) A g3
| - IE3
B3 B+1
_ 25
200+ 1
=23 =12.43 mA
01 43 mA.
_ 67 6.7
R,= — =S5
I, 12.43x10
R,= 539Q
standard resistor values 600.
vV,
R_..= £3 =9
E3 11-:3
Vs = Rgslg;
v,
R..= Zl£3
E3 153
since V, = 6V
gy oI, = 2.5A
14 6
R = —Elz — =240
E3 £3 25

standard resistor value R ; =3Q

24.2 Determination of the Coupling Capacitor

C, = —— f
7 R7 0
M0
R

600
(]
2[1¢100x10 )(——20 )

1
9424777961

Standard

106.1pF.

capacitorsasC, = 100pF.

2.4.3 Determination of LG Circuit

1

o= SnJLG,

1
L= an?f2c,

Chosen C, = 10pF

= 100MH,

=600Q



2.5,

L

Q=

1
" 47%(100x10%)*x10x107"2

=0.253x10 " °H
=0.253 pH.

(DL2 _ 2T[f0L2
r r

r = resistance of the inductor L,

=22Q

2n(100x10°)(0.253x10°%)

Q= =
52 7225663

f, _ 100x10°
Q 7225663

= 1.3839x10°H,

- B=13839MH,

Pe=Vl

cC C

where P = dc power output

=10x25=25W
P

.. = P, - P, =25-0.75=24.25

c

P, = ac power output

Py = dissipation power of the transistor

Pac 100 24.25 100 = 97%
= —X = X =
7=, 25 °
n = efficiency

Choice of Antenna

The Hertzian dipole antenna is chosen.

Resistance =R, ()

| = antenna length (m)

A = wavelength of the transmitted wave (m)

f = frequency of transmitted wave (H ,)

¢ = velocity of transmitted wave in (m/s)

P, = power density (W/m?)

r = distance from the transmitting antenna in (m)

25



P, = transmitting power in (W)

o = attenuation in (dB)

l 2
R, = 2(—)
, = 80n x

3x10°
= ———=3m

c
A= —~
f 100x10°

0.6)’
R, = SOnZ(-3—) = 31580

P
P, = 41‘;2 where 1, = 50m
!

P, = P of the RF power amplifier
= 24.25W

2425
P, = = 77119X10%/,

P
P, = —;lr-f where r, = 100m

- oW
Tlioo = 19297510 v

a= 201og(5'i)
sz

_2010( 7719X10°¢ )
= <V 192.975X10°°

= 2010g(3.99992362)
=12.041dB ,
for the dipole antenna, an antenna with | = 0.6m is chosen.

2.6.- DESIGN OF POWER SUPPLY

2.6.1 Choice of Components.
A 240 /12 V transformer 50Hz step down transformer was selected.
A PBP205 bridge rectifier is selected with the following characteristics:
Prv =600v (peak reverse voltage)

peak forward surge current = 60A

lo = 2A (average r&ctifier forward current)

26



A 4
240v/ "
5(,}\}2/ Y PB20 — 7810 OT
v — > :WJ:C 10V
& |
[ |,

Fig. 2.12 Power supply circuit

2.6.3 Choice of Filter Capacitor

The simple capacitor filter provides very good filtering action at low currents and

often used in high voitage low current power supplies.

I'- ripple factor.
f - frequency of a,c
C - capacitance

R, -Load resistance
I 4 - dcoutput current

V, - peak voltage

Let choicg:a ripple factor r = 2.0 x 10°

1o
"= 243 FRe

Ve = 2Vrms
V. =240v
V, = V2 .240 = 339.4v

I, =500mA

g oo Yo 3394
L= 1, sooxi0”

f=50Hz
1
243 fRe

= 678.82z

.27



1 1

2. =
0x10 = o = S ox6788xC

1
20x10 = ———
x10 117571.6C

1
C= - 4, -3
1175716220210 - +2327x107°F

=4252.7 x 10 SF
=4252.7u F.

Using standard capacitors of 2200uF connecting two capacitors of 22004 F in parallel

%0 achieve a value of 4400..F.

2.6.4 A..C. ANALYSIS

__“| s
6 P D
Rz'[p . f]'ee:;d]& V
Y @ [ Q2 []rézljR'] re3 wt
Icel [] // RS r Re3
°2 o 1
I'i-n1 = I'fnz lang B ,5ut

Fig. 2.8.C equivalent circuit

ree3/ /Ry Ay = v'oﬁtage gain
= = \Y
re3 + RE3 - T;M
m

28
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re3 = I
E3(mA)
Ig3 = 25A
=10.4mQ

Tce3 is quite large in the

order of 200kQ
R, = 31580
200KQ // 31580
“AV3 = 104mQ + 240
3158
= m = 13.10

Tout ® Iee3 //R;

200kQ //31.58Q

mn

& 31.58Q
rin3 = R7 = 600Q
r: 3
Al = AV, 0
’ ’ %60
= 13.1x 31.58
Al, = 248389
CAV. = fee2 //Tin3
B 2 fe2
26 26
= 2. 0650
fe2 Ig,(mA) - 40
_ 200RQ // 6000
AV, = c0p 065
= ——= 92301
0.65

2Q

Ap = Current gain
ip

Jin
mput reistance

I

Tin

Tout = output resistance

R, = antenna resistance

calculated



Touty = TIee, /1l Tins 200k // Tin3

200k //600Q = 600Q
finy = R6//Rs

11 KQ //34.4KQ

rinz = 8341(9
Tiny 8.43kQ
Al = Avy.. = 923,07
2 V2t * 6000
= 12830.673
AV Teel //rinZ
! Tey + Teel / /Tinn
26 26
= —— - 650
el Ig, (mA) 4
AV 200K //8.34K0Q
1 6.5Q + 200KQ //8.38KQ
AV _ 834K0
AN = 65+ 834KQ
AV] = ]
Toutl = Ty + Teel / /Tin2
= 6.50 +8.34kQ
= 8.3465kQ
rin] = R4 ~ 100KQ
. _ l‘in] _ lOOkQ _
- Al - AV,.roul = I gaea o = 11981
¢
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CHAPTER THREE

3.0 CONSTRUCTION AND TESTING
3.1 Construction

The construction of the transmitter started with the soldering of the LM 386 IC
on the vero board. The audio input was tapped from the variable 10k () resistor
connected to pin 3 of the IC. Ping2 and 4 are connected to the ground while pin 6 is

connected to the positive 10 volts supply. Pins1 and 8 are connected together via a
series connection of a 1.2k () resistor and a 10 uF capacitor and to the ground. Pin
5 of the IC is the out put to the oscillator stage.

A transistor Q,(C1923) is soldered to the circuit board having its base biased

by a 100k Q resistor to the positive supply and a 472pF capacitor to the ground.

Also connected in series to the base terminal is a 2.2uF electrolytic capacitor. Its
negative terminal is connected to the base of the transistor while the positive terminal

is connected to pin 5 of the LM 386. The resonance circuit of a parallel connection
of a 10pF capacitor and the supply voltage. Similarly a parallel connection of a 1k

resistor and its decoupling 10pF capacitor is connected between the emitter and the

ground.
¥
Transistor Q, (C 1923) is soldered into the b*rd. The biasing resistor is

made up of a parallel connection of a 11k Q resistor fp the supply and the base as

well as 35 kQ resistor between the base and the gréund. Q, iscoupledto Q, by a
30 pF capacitor between the emitter of Q, and th;a base of Q,. The collector is

connected directly to the supply (Vcc) while a 100 Q-“resistor is connected between

the emitter and the ground. A 20 pF capacitor was also connected between the

emitter and the ground to decouple it.

Transistor Q , (C3266) is mounted on the board, a 600Q resistor is
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connected between the base and the ground to bias it, while a 60 pF capacitor is

used to couple the collector of Q, to the base of Q,. The replica of the resonance
circuit as in Q, is connected between the collector of Q and the supply (Vcc). At

the emitter terminal, a 2.4Q resistor is connected to the ground. The output is
tapped from the collector to the antenna.
In order to enhance the stability of the system, a 10pf capacitor is

connected between the collector and the emitter of Q,. This equally serve as a

positive feed back.

3.2 CONSTRUCTION OF THE POWER SUPPLY UNIT

The secondary circuit of 240/12 volts transformer is connectéd to a bridge
rectifier (PB205) while the primary circuit is taped out for A.C. input. However, not
without a 3A fuse interface between the transformer and the A.C. main.

The DC output from the rectifier is fed to the filter capacitor 2200uF/25V. For

a regulated DC output of 9 volt, an I. C. 7809 (9 volt regulator) is connected having
its pin 1 connected to the positive terminal, Pin 2 to the ground and Pin 3 as the
positive output, the DC out put voltage is re-filtered again by the connection of
another 2200pF/16V capacitor across the circuit, thus generating a ripple free DC
output of 9.28v.

N.B.

(1)  The 9.28Y output as the supply voltage against the designed 10Vis
occasioned by the non availability of a‘7‘810 IC regulator on the shelf,
thus a 7809 regulator was used inst{ad. However the voltage level
deficiency have no interference with the performance.

(b)  All the construction where initially experimented on the bread board
before transferring to the vero board for a permanent soldering when
the desired output was achieved. ‘

3.3 CONSTRUCTION OF CASING AND ASSE’ﬂijY.

The construction of the system casing involved the use of a )ﬁ plywood sawn into

various dimensions as follows:-
(220mm x 120mm) x 2 for top and bottom cover.

(120mm x 80mm) x 2 for front and end elevation.
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(220mm x 80mm) x 2 for the two sides elevation.
For the plywood to be fastened together into the cuboid shape, a 1" plywood
measuring:-
(Y  (12mm x 10mm x 80mm) x 4
(2)  (12mm x 10mm x 220mm x 4
‘were sawn. Two piecesof the 12mm x 10mm x 80mm and two piece of the 12mm x
10mm x 220mm were nailed to the four sides of the two piece of the 220mm x 80mm
each accordingly. Subsequently, the front and the end elevation piece of plywood

were fitted to the two ends by nail as well as the bottom, but the top was screwed

unto it. However a hole of @ 6mm is drilled on the top cover for the antenna. A
15mm x 5mm and 16mm x 5mm cut were made on the front view for the ON/OFF

Switch and battery DC/AC Switch respectively while a & 3mm hole was drilled on

the front cover for the power “ON” LED display, another & 3mm hole was drilled for

the ac cord input to the circuit board.

Holes of & 2mm were drilled at the upper half of the two side elevations to
permit air circulation into the box to keep the system at room temperature . Also
drilled on the front panel is a @ 3mm hole for microphone input jack.

For the internal connections and the mounting of the circuit board in the box,
two piece of wood were nailed to the Button of the box and the circuit board is
subsequently screwed into place. However before the mounting, the following
electrical connections were made:-

i The A. C. power cord is connected to the primary of the transformer via a 3A
fuse -
ii The ON/OFF Switch is connected to the cnr§U|t foard by two cables, red to the
vely -

positive and black to the ground cables re%c
lii The negative pole from the 9V battery aourcg ‘mq that from the power curcwt

i!

supply (Ac source) were connected to, the sugd of the circuit and the ,;f?

;I‘he source posngwe i

connected to Pin 1 while the battery posmve is connected to Pin 3 resgectively

positive to the common (Pin2) of the swrtc

to switch between the two sources. 4 : T
tv The input jacks were connected between the ground and the 10kQ variable

resistor connected in series with Pin3 non - inverting input of the LM 386 IC

\ The positive of the LED is connected to the positive supply circuit via a 2kQ)
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biasing resistor while the negative pole is connected to the groung.
Vi Finally the antenna output is coupled to the antenna pole on the top cover.

The assembly is completed by screwing the top cover accordingly as shown in

figure 3.1 and plate 1

&

80 mm

Front elevation

\

A

220 mm

80 m

120mm
End Elevation

Plate 1 Photograph of the assembled system
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3.4 TESTING.

Since the transmitter is designed to meet the requirementsof monoaural and
stereo transmission, it has to be tested to ascertain whether it conforms to the
performance of a class A monoaural and s~tereo transmitter as stipulated by the
Nigerian communication commission (NCC) and in the design objective

The testing was carried out by powering the system from an AC source and
from a D.C. battery source, successively, the output between the antenna and the
ground was fed to the oscilloscope to view the wave shape, and possible harmonic
distortion. A digital multi meter was also used to measure the output voltage and

current and the reading noted. With a radio receiver set, the coverage distance was

measured.

3.5 RESULT

i. Output voltage 8.5V

ii. Output current 0.427A

iii Actual frequency of operation 98MH ,

v Coverage distance 100 - 150 m

3.6 DISCUSSION OF RESULT.
The result obtained is consistent with the expected perﬂ‘)rmance. Although
the little discrepancies obsérved are not unconnectedvy\'%e cbmponents used
in the construction against those recommended in the calculated result. This
is as a result of the non-availability of the calculated component values. Thus
the approximated values were used. The output wave-shape expected from

the oscilloscope was not possible due to the fact that the capability of the

oscilloscope is limited to measuring a maximum of 20 MHz frequency.
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Itis clear that a high degree of performance for a monoaural FM transmitter
with ability for stereophonic transmission was achieved.
41 RECOMMENDATION

Students should be grouped to improve this project to cover muitiplex
transmission, with AFC (Automatic Frequency Control) network with greater output
of 1KW and later to 10 KW to cover Minna, the state Capital in the future.

power

i take
The school authority should encourage the students who wish to under ta
e

this task with finance.
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Fuse 3A 10 :

Fig. 4.0 The 25W FM transmitter circuit diagram
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