o10t HIUWIAON

ajey§ cunpey ‘praey
mgsu&wm_o& :ndﬂ-mm ngny ‘.mcmnuuc.mgm
jouypay Sujaesu|duy

m.ﬁ@& @mmmmsﬁgm@w MM&%M 40
ONILSE1 OGNV NOILONY¥ISNOD ‘NODISH




— T
ON UWW

B _ON ssv5
N3, 1 TEVZ
.m_xﬁ%.“mmm i wqwqm Man
e VYL Aty
VWO TdIa TYNOILVN E&h
JO AUV V THL HOd INTWTTIAINT
TVIdIDILYV NI “VINVZ JINHOTILATOd
ITTVHWVE NHAN A90TONHOIL
ANV INTHTINIONT SOINOHIOTTT
‘TVIINLIOATH 4O INTWIHVITA

-
-~

POSE/S0/LATH
NVHWIZINS HIHSVH




on of Mallam Mohammad Abubakar Garba head of Department of Electrical,
Electronics Engineering technology Nuhu Bamalli Polytechnic Zaria. As part of the

requirement for the award of higher national diploma in Electrical Engineering (H.N.D).

SIS PR

] 0612/ 2410
Sign

Date




ic Zaria for the award of higher national diplonia i ¢

2 sctronics engineerin g technology Ll
21 3 N 5
: NS / (/ BT s
-‘. i : : ___\_*_‘W ;
% Mal. Mohammad Abubakar Garba . Date

(Project supervisor)

Mal, Mahmud Panti Date

(Project coordinator)

%& | A//"O

Mal. Mohammad Abubakar Garba Date

(Head of department)







1€ 10 provide me with al] the necessary materials, guidance and with all necessary
matetials support, suggestion and article review of this book. I am also indebted to my

lecturers Mallam Rabiu Al-Tanko Umaisha, Mallam Bello Atiku, Mallam Umar Garba,

Mal. Ibrahim Bashir also to Mal Abubakar Maude. T also appreciate the effort of Bashir

Al-Hassan, Nuradeen Aliyu and Mallam Ya'u Muktar for their technical contribution,

My most profound gratitude and appreciation go to my parents, Alhaji Suleiman
Abdulazeez and Malama Rahilaty Usman, who made provision from my carly education

and wished me great success.

T'will not forget to express my thank to my fitends Mohammed Bashir Abdulrazak who
help me day in day out on my academic pursue and who welcomes me at all time when
ever | have problem with some courss, especially for coaching me the eagiest way to

solve problem and also my thanks goes to Isma'il Hamisu for guiding me through the

Islamic injunction.

The list is inexhaustible but for time and space constraint those that have not been

does not imply not reorganizations or non appreciation of your quota to this







Acknowledgement v)

Absiage _— B semne. (i)
Table of contents. . o (viiD)
lgstortionee = 0000 R - )]

Listoftable

Abbreviations e e i o8 SRS

CHAPTER ONE: Introduction

1.1 Preamble 1




2.5.3 General feature of op-Amp-

2.5.4 DC supply

14

15

2.5.5 Practical properties

2.6 Laser

2.6.1 Laser light---

--16




3.3.2 Design of Operational a.mpliﬁep----~-—ﬁ---u-----f--~----g------~-——-——--29

3.3.3 Modulation stage

3.4 Design of the L 3]

3.4.1 Design of the detector (phototransistor)

i

3.4.2 Design of pre-amplifier first stage.

CHAPTER FOUR: Construction and Testing

4.1 Introduction eonstruction.
“ ¥ q i

4.2 Temporary Consﬂ’uctiOIi---~------"“---~---—--"‘------*-----~->—-~--k------»—~~36

4.3 Permanent Construction.

fransmitter and Receiver




> Conelnsion ...

5.2 Recorﬂmendatiom---
5.3 Limitations

References---




back to elecirics) signal. The signal is demodulated by a demodulator build around
transistor Ty and Ts, The demodulated signal is amplified by an audio amplifier IC LM

386 and finally the oulput is taken by the speaker.




 The field of Te,!ecommmiication has evolved from stage when signs,

drum beats and

v

ance communication to a stage when eleclrical; radio and

semaphones werg yseq for long dist

electro-optical signals are being used. Optical signals produced by laser sources amnd carried
ﬁ by ultra-pure slass  fibres e recent addition 1o the  fiely (Thiagarajan

viswmathan."i"clecommunication switching system and networking.)

In order to communicate, it is necessary to lransfer information from one person to

© another, speech or

voice is the most convenient form of human communication and

development of electronics and telephonic system. To achieve this objeclive leads the

development of lascr-toreh bascd voice transmiller and receiver.

This is a two communication link over a limited distance of 50 meters, for cxample (rom

house to house, from one office lo another office, fiv

om one baltalion (o the olher {hat is in the

military aspect especially during war e.t.c it is agains( this background that the objective of

this project is not only worthwhile but gainfull venture in the future because it has become

indispensable communication facility in many ways especially in home due to the fact that

most modern homes and other relaled buildings now appear in complex struciure,

AIMS AND OBJECTIVES

"




st rehable means of providing optical communic

ation. What really motivates me from

.' riting this project is the problerms that constrain with must of our telecommunication provider

“or companies,

14 SCOPE AND LIMITATION

The main seope and limitation of this project is Lo design and constiuct a laser torch base

voice transmitter and recciver.

The limitation of this project is that it can only provide a unidirectional communication that is
monochractic which is one of the characteristic of the laser and also canbe use trasmit an audic

signal for a distance up to 50 meter provided the rays of light from the laser is pointing the

direction of the sensitive pholotransisior of the receiver.,
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is chapter will contain (he litriture review of the project.

For -effectivc: Communication (transmission and reception of signal), the need for reliable
fficient method with low cost (affordability) arises. Fiber optics system offer high bandwidth
ansmission. In Australia through the G.K.D design enginecring website, in October, 1997,

‘ublished and article on laser transceiver and transmitter circuits.

In 1994 Akintude Oluwasdun design and construct a two-way intercom system for domestic

tpplication. The completed intercom consists of two units;

5

The house holder and (he caller units which can be separated by a considerable distance.

DcVelbpmcnt was made by Martins Christopher in 2006 who construct a RS — 232 laser
transceiver as an optical free space communication system. Until the development of solid state

T
lascr, laser based project used (o be expensive. People always buy laser pointer 1o display with,

‘but could never find practical uses for onc. The laser transceiver circuitry is one of such practical
circuit that utilized laser poinier.
In 2008 Jatau Kendima improve another way to communicate with you neighbour, He design
ct a 2-way lransceiver. His research is based on how the voice we speak or

isually 4kHz) is been transduced by a microphone, amy




" and receive, using the circui YOu can communicate with Your neighbours

essly insisted RF signals. The laser forch can transmit light up (o a distance of 50meters,

| A transducers is an electrical device thal convert one form of encrgy inlo another, for
Xample, a loudspeaker converl clectrical encrgy from an clectronic amplifier into mechanical
;nergy, moving the loudspeakers coﬁe, which compress the ajr creating sound wave inio human
tlectrical signal interpreted by the brain as sound, In order to achieve electrical communication,
tis essential to have a means of converting the input information inte electrical energy and also

‘onverting the clectrical energy into its original form,

Chere are different types of audio transducers used as the input or output devices of

sommunication nel worlk system, The lollowing are the dilMerent Lypes of bransducers,
1. Carbon granuc microphone |

2. Crystal microphone

3. Moving coil microphone

=

4. Condenser microphone
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Total side band power p,,. (227,

23.1 AMPLITUDE MODULATION

Inthiscase,theamplitudeoftheca:ﬁerwaveisvaﬁedinpropmﬁoﬂfﬂﬂlc

|
., Instantancous amplitude of the information signal or AF signal. Obviously the amplitade
¥y tﬁ

(and hence the intensity) of the carrier wave is changed but not its frequency. The greater

iy the amplification of the AF signals the greater the fluctuation in the amplitude of the

- carrier wave. The process of amplitude modulation shown graphically in fig 2.2. The AF
e e
signal has been assumed to be sinusoidal.fig 2.2 (a) is the carrier wave by which is
HIBluboa 1 gy desired to transmit the AF signal as shown in fig 2.2 b .The resultant is called modulated
Selt Yo shui i wave as shown in fig 2.2(c). The fimction of modulation is to mix these two waves in such
i ey il e away that figd 3 (a) is transmitted along with fig2.2 (b)

L qawoq B
a

3 “Nwﬂfﬂw
7 ;




and voltage in them, If these high-frequency currents are Passed through headphones or

,.,,p.. ggggm@sgggpngSéﬁgﬁﬁgﬁn

. | Euna@?..sgasEarE@manﬁp&%?wsggemgﬁg&g

nﬁh&aﬁai&—gagagms&mggwﬁﬁggg

s frequencies are much beyond the audible frequencies (20 to 20000H: approximately).

Hence, wwuooowgs aoﬁaanﬁgmgu.uoaﬂgﬁnmcﬁulﬂaz&um
nn&ommEwggngwn&?gnwgugﬁsgﬁgom@n%&ﬁ
nwnﬂunwneﬂﬁﬂﬁavaﬁnﬁmnm%g.

This process of recovering AF signal from the modulated carrier wave is known as
demodulation or detection,

The demodulation of an AM wave involves two operation,
L Rectification of modulated wave

IL mgcmgaggﬁoaﬁoﬁag wave
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Stage
amplification

Basic differential amplifier input stage for OP AMP fig 2.4() Pin Out For Dual In
Fig24 a)

Line Version Of 741

oPA
255 PRACTICAL PROPERTIES 8

op voltage Gain Ay

th the differential amplifier of fig2.5 the op -amp amplifies the difference Vd
. the non inverting (+) and inverting (-) terminals in fig2.5.The
e o

16
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rays of light in 4 laser beam

constructively at al| times, As there

miense beams of light,

5 coberent and usually coll

2t but the light can easily

Another special feature i

¥e5y small, allowing high pr

% the time it takes to turn a

462 Laser diode

are
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: carriers. Similarly, electrons from the
[ Iegions are injected into p-regions, where holes are the majority carrier. When an
electron and hole are present in the same region, they may recombine by spontaneous
*emission that is the electron may Te-occupy the energy state of the hole, emitting a proton
Vilh energy equal o the differences between the clectron and the holes state favoived.
et w electron and holes represent the injection current of the diode and

: s emission give the laser diode lasing threshold similar properties to lead,

oscillation but it is a source of
S . to initiate laser
| emission is necessary
ce the laser is oscillating.
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g it characteristics from the datasheet m

=1.6mA maximum current we
d the value of Ry by the relation

_ ¥ 9
Rg =—% =——_ =562kQ But in the absent of that

Imax  1.6x10-%
used for the design also the voltage drop across the phototransistor can be

1 by the equivalent circuit equation

f the Preamplifier First Stage

f about
istors need a base current O
lified byT4 BC549thetmnS

. in fig 3.7
.+ i the disgram below 1
9 y considering the
active region by




Rio

9

= e =GB A2

absent of the calculated value 470kQ) was used for the design.

ate the collector resistance the relation is used

g Where Vo= Vee =45V
{4

where we come about Ve to be 4.5v

hmiddlcofmeloadlinethatis
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itter casing fig 4.3 (b)Receiver casing
f..\ﬁg4-3(b)istha!of the receiver were the dimension is (153 by 79 by
~ wmthewavepathﬁomthelasefmughmmm;s
:—kﬁsmandthcomputofthecimuitisalomhpenkﬂwhiehisﬂmm
.hheﬂ‘themundorvoioeofthcﬁrﬁpm
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other. There was 3 noisy sound due to feedback as a resylt of sensitivity of

hone. The laser torch-base Voice transmitter and receiver was tested within the
Im and it was able to transmit voice and receive the voice from the receiver
ich errors. After the construction it is observed that the optical laser system
problems especially from atmospheric disturbance as the signal travel trough
Rain and snow attenuate the signal and hence decrease the range of reliable

n for being composed of water droplets can completely hinder the passage

ilt of the effects of absorption, scattering and reflection.

H j of it
it own limitation either 1n the area
i

recommendation are alweys given in

out in any place has
jons, Where the
of its operations-
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) represent the output wave form ,from the receiver connect at the output of
Bt in the loudspeaker terminal. The pictorial view of the transmiter and receiver

infigd.6 and figs.7
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