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CHAPTER (JNE 

1.0 GENERAL INTROlHJCTH}N 

l
' ! ..' t' .., '!'" e econuHuHICaho!1. IS an aspect {) commumcatwH that trnnsrrlli e!ectromc HgmH 

then sent over a medium to a receiver; ~Nh~:3fe they are drcodcd back into a for.m that 

nv:.:ssnges ean be ::;ent in different ways find \vide range of devlz":cs but this project is 

rrstrkt.ed to an aspect o.ftdephony known as INTERCOM SYSTEM 

and hospitals. hanking haHs, airports tor d;ff~ren!. purpos~;.;s;. to athh3ve different goals. 

diodes ampHfler, trnnsforrneL and Cmos osdlhtors for audio nhnm, all lfKse are 

an hnpnrt<:mt fok and function to produce an cfkc!.ive syste!t"l, which enables 



information to he pas::ocd from one person to another or one place to nnl)theL An 

information sent fh)m one sender to a single receives is kuov.:n n;,; P0ln! to point, v/hHe 

from Ot'le sender to many r.eceiver is called point to !11ulh point. The 

stated bdow, 

, 
L Unidired.ional \vay of tnmslrlitting communkt!.tion ~jgna! 

For. un1,directiona! \vay, th{~ tran5rnissloH of the signa! is only in nne dinxtiml. that is it 

sr~APLFX !\rlODE Of TRANS\'11SSI0N, the figure bdov.; fcpre~:;ent a block diagram 

of the sirnpkx {rammission ~ystem 

'1\~ltsmi;';5kn 

dmn:':d 

infornw.don in bnh dirctl)nns. This rneans thai there is mont 

bebxeel1 the person at the sending and recdving end of the system, 

This bhErect101xll transmission can be divkkd into two bask part stated below 

Half duplex maintain two way communication by sending the mcs~:age bck to the 

udglmd source, either for verification of the nwssage for (:{Jtnpari~..;()n or control, if 



\forn!l'itkr Encordu ~ Modl1i,JtfJr l)('f)H1dl,!! at.: Decoder ~ h1 " 

'--~ 

om;~ Dff.:oda ~ >~mi)dub.H( Modulator ~ Fnctlfdn ~~ t~H{ m 
.:)' 

,~ 

Fun duplex-mode of tmnsmissbn is quite similar to 1hat of half duplex but in this case 

the Irunsmission of the signal is simultaneous in both direction thai mcr.ms inbnnntion 

fowntio{: £nCOlaer ~ MO{i!l12ttff Jntwdul:!t Dn;oder. ~ in y 

};L 

In 

v 
}, 

"""--< 
0;;--..:) 

~ 

om:~ Dfctdtf ~ ){,n1odnhL Mmiu!:'H()[ ~ E:nCOf1kr ~: out u 

Fig 3. FuB Duplex Syst,em 



1.1 LHeratureHeview 

society, For civilization to take place bask cmmnunic:ltion system has to be put m 

people around the v;'odd to contad one another to ,:}cCt;'3S inhnwdon inswntly, This 

technokgy such as intercom system. Telecormnunicatinn (kvices converts dit1erent 

types of inionnation such as srmnd, vUe~) into dectrkal. sigrHils \vhkh can be 

destination, the device on the recdving end conveds the electronic signal back into an 

words pictures on 11 computer screen 

(md the staff, in a reskkndal building, ho~;;phal and even ,1t the airport Through un 

intercom system, communh:atlon (:(In be C:lrricd out arnong H Ernited nurnber of 

the Cl;)!1VerSaOrm (md reproduces it through the loud speakers. 

4 



important people. Other form of cormmmkation induded smoke signals, chains of 

semeh light, carrier pigeons, hmst:, ringing of bells, tc'\\in criers, Hags 10 send 8 

me%Hg(~ from one f(nver to i:mother over a spccific distance either long or short 

messages b tb3 \vorht This W~lS first invented by an American mt pr(lfc~:sor Samuel f. 

1n 1876 American inventor A.kxander graham bell ushered in a rH':'\V era of voice and 

improvement over the telegraph sysfem, which co old transmit coded \von:.h and 

infmmatkm to traveL The tdephone system is used morf: tx;c.ause it was more 

written messages and then dciiverercd by hand to the receiving part, Wh1Ch took rnuch 

word tekphow.:. 'word rk:!"ived from the Grcc;k word "icle" menning for and "phone" 

5 



comnn.mkatkmlmmediate it got im.provd over time u~dng s\vitching i.cchno!ogy 

'Nhkh is used to transfer taBs from one lncal net\vork (0 another and could be 

t:onnettcd Ex personal conver:-)ution 

and {:'(!f!verted hack to sound signal at the receiving end of the transmission line. ~n 

1878, a telephone exchange linkl.:d tdephone in a given area togetber S(l a connection 

dircctirm of tmnsmission. Ever since, there bas been a series of improvement on this 

in hie 1960's the intercom sy::;tem carne into existence" hut in the F.HTH of priv'ate 

branch exchange (PBx), 'Nhich VJas used by brg(~ busines~'L it has irs own switching 

machim~. The switch machine made it possIble F}r hundred, thOH.'~Hnds of lines to be 

reached by just Jrfiwing a single numher; while in srnaH-!:n.!siness calls were been 

tmnsferred thr.ough this means too. By i 971- ! 975 the intercom SYStell1 was nO'N in 

used du!~ to the advancement ~n lI:chno!ogy, this ',$/[l.$ brought about by HARTHSON 

MIYAHiRA ELECTRONICS. 1978 the first f\l!j dupkx intercorn for professional. 

done by the Harrbon h'flyahirn electronics and since then flint of ne'w technology !ws 

come into existence. 

6 



The jntcn~ornmunication svsten'l is baf;icaUv suh divided into . ~ - .. /. 

L Telepbow: 1nterc(~mmunication system 

Wire intercommunication ::;ystem 

exchange (PBX} telephone systerrL The inten:::om system is built in the same 

the single link (md the multi link. The singk link provides a ::;lng\e intercom path in 

The muHiyHnk system provides t~NO or more intercom paths that mean n10n~ than one 

L2.1 The \\fire Intertommunkation System 

each other by using a sirnpk pair cabling wire. /\n exmnplc of ihis I::; the one used in 

offlces ihr communkatkm between boss and secretary. Some 'Nire intercom has 

multiple stations. 'Nhere the user must dial a code to get the person intended to be 

7 



The mr.i.n reason for this project IS to cnhanv,~ an !:;Hective (,omrnunkation syswm 

pcr{;xrnance n.nd output This vv'ill help to w,!oid the production of lov.f quality goods 

and rn;}.k!:; SHre that the titne spent hy the worker is not wasted tJut weB ;~pcnt in t.he 

The inlercommunkntion system plays [m irnporlant role in the (k~vebpment of the 

b.l For the $ccnrhy and Efe sardv. , , 

c) Tn make communication link M, cheap as possibk. 

1,5 PROJECT OUTLINE 

This pmjc{:l is dhi{kd into fom chnptns: 



;:Hwlysi::;" caltula{ ion, 

Chapter Four: contains Jecornrnendation, conctu~lon appendix and references. 



CHAPTER T\V() 

2.1 SV'STEM H]ESIGN INTRODUCTION 

units, 'where each unit consist of a microphone, SJK~(lker, an andio ampli!kr, diodes 

This thO dupkx intercom system use~~ 'vvires tint rum l:wt\v:;~.en cad! intercom unit; 

inf~Jrmahzm is about to he passt;d acrossed, the switch s;:.rves a very knportant role, to 

either put on or o1T the power supply into tbe intercommunication systenL 

In this chapter tbe design of the full duplex intcrcorn syw::m \viH be discussed, 

2,2 DESIGN OVERVH~W 

As >,:.ar!kr mentioned In chapter one, that a full duplex intercommunication system 

hwet!nns in the interc·IJm system, 

and passive components are fahricated on an extrenv:iy thy single silicon chip, it 

consist of a these components thM arc working dependently to glv'c a f~l:,t and accurate 



"veil a", hO~N they aH:~ tonstftlcwd. The integrated circuit h<1}" its advanti:lges and its 

L It has an extremely small physh;:al s!x.e 

They are ver.y cheap due t<) reduction in size ;;uK! weight. 

They ar~;; extrenwly rdjaH.e and consume vny !cw,·' power 

ii.They can handle ()Hly (i very lirnitcd mnount of pu\,ver. 

1n. Coils and inductors cannot bebbricated in integmted circuit form, 

The Cmos OscHiatot.\vhkh helps in the reinf<.lfCement of sound, it is a c<)r0b1natlorl 

of ;\3<D gates and transistors, \vhh:.h bonst the sound input into the m:tual frequency 

osdHator has a greater advantage over the other integrated ckcuit h::'oHlse oL 

ilL \Vide uperating supply voltage range 

v. Inputs and output:; are protected against ekdwsfatk voltage. 

\Vhl.k hs grentest disadvantages lS that it cannot withstand rough handling biH 

requires sp{:;cia! storing m.dhnd 

! I 



The CMOS Oscillator used is a 4011 B, it is an wnplifir.L \vhich helps in th~; 

reinf;;m~ement of sound, it is a combinatinn of /\ND gmes ad transistors, which boost 

the sound input into the actual fn:.quent":y nt~eded, the output ofthi:.:; produces an actual 

c~ Comp!i.m.enIUl), 

o .... Ox~de 

s ~ .. Semi conductor 

2.2.2 Lm 38fllntegrate.d CiH'UitS (Ie) 

_--41.2 

!--~.1 

~-~"o 

This is a power ampHtl{;t, which has been designed to work \vith knv voltages, 

httween 4,/ to 15 vohs, it is a high gain vdtage ampliher \vhlch is aho designed h) 



connected to its' terminal;:; to change it 

Gain 1 

Input 2 

Input :.; 

fiND 4 

"'-' 

L \ 
r V 

r' 

.) 

Fig 5 Internal Configuration 
y'~ 1. 306 (1 .enl" 0 .. 

8 G iun 

7 B ypass 

6 V 

V'J\lJ 
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Irs external characteristics. The gam is internally set to )0 V to keep external part 

count low" but fhe addition of em external resistor and u~pm~itor bet\veen rinsl and 8 

\Vm increase the gain to any vabe up to 200V. The inputs arc ground rden.'nce \vhik 

thc output is autmrmikaHy biH~:;{~d to one haLf the supply voltage, thc quiescent pov<!cr 

dmin is only 24milhvaHs when operating from a 6V supply making the Lm 386 ideal 

pcknge and if. can deliver p to (},) \vatts without any kind of twat sink, it is when a 

gO ~ 16f2 hmdspeakcris attached to the output, togeHwr v.;ith a 9V/12\l power 

supply. 

'IrK; Llu.186 Ie can be used in !\m--Fm radio amp!dlcr. portahle tape player funpHfkr 

(~~'hkh ampW'iers the level of the alternadng voltage converted from the audio 

frequency level to a leve! that cm effectively drive speakers), pcnver omverter, sma!! 

servo driwr Hnd intercoms. 
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, " 1 " 1" . ., .l .\., '! l In a ~21retHt v.: .1erc noth H,C an( (i,e IS prCSCrH,lt tS usee. t,.) e inlmate ac npp c, H105tQ' 

in de p<.w;cr supply k. Sm.oothening the pt2aks i'lrlJ t}K' vo!wge by \vorking on the 

2.3 DESiGN ANALYSIS 

H. ;\mplit1cr section 

Rec1.ificat1nn is a proGes~, (Jf changing <in /\.C voltage or current l(l a D.C ",'ullage Of 

current 



There arc hask:aUy two types of red.it~(~.atkm 

"' naif v<!ove rectifier 

- Fd! v.:uve rectifier 

b. Hrhlg,e n~ctH1er 

In this project report". a full wav{> bridgt rcctitkr wiU be discussed. 

Id, 

c R Vdc 

r~;:: V'nSlml't ... "." "~'''-'- ~ ~ '.', .... '" .... -.- ~ ~ , ........... -- ~ ~ ............ <2.4 

fl :;;; fm Simvt ~ ~ ............. ~ ~ """ ... '" ...... ~ ., ............. ~ ~. " ............... 1. 5 



With a capacitive filter 

Du~~ to the diode vohage drop V d 

1'h,;: component that. 1'n(1k1;S HI; of the power supply is the transformer, rectifier and 

The primary side of the transformer is connected to the a.C mains SOWly \24GV}. The 

power ,upply is passed from the secondary side of the transformer to the rectifier 

discussed. 

circnit to anolher drcnit at the 'ante frequency. This operates nn the principks of 

19 



the co~l c{,nneckd W the a.c mains is callx~d the prirnary cod while the one from which 

energy is tapped is caned the secondary coiL The mnnber of turns of cd! on either 

The step-up transtormer has greater numher of turns in t\v; ;:;e(ondary \vinding than in 

The function of a mkr circuit is to minimize tbe rippk: conte lIt In the rectifier output 

The output of the rectH1cr output is pulsating. It has a d.c v~,;!ue and SOH1C ;J.e 

de<:;trnnk drcnits because these circuits require a steady tL<:; output that approaches 

the smouthw:;ss at battery's output 

The fitter ~XHwnt~~ thepuhathg output fron'! a recti.ncr ink a very steady (tc leveL 

The operation of the filter dn::uit depends on the property of a capacitor l.t) charge up 

{stun:: encrgy} during the haif cycle of the input voltage Jnd discharge during th~~ non 

conducting half cyck, 

In this project a brge vahle eleetrolytk capacitor is used when the positive half cyde 

. capadtor to quiekly charge up tn the peak value Ofthf; input voltage. After being fully 

During the negative half cyck. the rapa;:itm discharge, Ho\vever. it cannot discharge 

through the diode, '"vhieh is no"v reversed biased. Htnc(~ the capadtordischargc 

throngh the load resistance. During the next half cycle, \8hcn the rectifier voltage 

20 



through the foad resistance 

The functIon of a rectifier is to convert sinusoidal voltage (<i,e voltage) into pHis(lting 

d, {~signaL There are hvo types of rectifkrs, the half \vave and full v.:ave rectifier. The 

th!!wave bridge rectifier. U3::;e:.:; fom-diode, it is available in three dist'.nct physical 

fzmn,s, but for this project design and bridge rectifier uswg form dbcrete diode is 

During the positive half cycle of th:: input vr,ltage the secondary terminal of the 

become fOPNard biased (ON) and D;!, D4 are reversed biased (OFF), Hence cunent 

flows from secondary terminal to the diodes producing 8: drnp across RL (load 

, . 
reswtance) . 

Dmtng the negative half cycle of the input voltage, the transformer primary terminal 

\)"here D! <lnd D3 are reserved and current How along primary terminal of transformu 

to the diodes, hence current keeps flowing through the load resistance in the same 

diredkm, At any instant, tVJO of the diodes are in the conduding state and they are 

resistance) are depictt~d in the App<~ndix 

2! 



2:2 
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'TdAt 2Jl, Truth Table of 

() 

n 
" 

i··~~""""·"····"··;·"""""""·"··"WW;""""""''''''''''""" ..... 

t 0. 
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mit.rophon~;; hack to the input of the leading amplHlcr so that cOlwers(ltion is possible 

through the hvo krrnirwls. 

P/\RT ;\ 

25 
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and was found to be 85V ins!c<td of the normal vn/u,: of 9V~ this Vy';;1~ due to ,vrung 

connection in the power supply circuit Tht~ output voEage of the fl.c: supply \Vi.lS 

mt~asun;;d to enSUH:' that tbe vnHage is not too !O\V and not I<JO high for the components 

conm~ded to the povv'er supply circuit The ~4ability of the an1plifla, sound darm VlJaS 

ksted using an oscilloscope across the outpm to dH.>ck for in ;;~udib!e frequencies that 

may be present in the ::>ystem. !t'Na::; abo noticed that if OE~ distunce behveen the 

tranmndkr and receiver is large (Le. above IOn) it::; reception is better compared to 

a fenv voke level signa! at the n:;t~eiving end and shorter cahkkngth gives a dearer 

reception, 

33 PROBLEMS ENf:OVNTEREfl 

The malor nrubkm encountered \\1(1;:; that of the hHrnmlm~ heard noise when the 
</ t .... 

(·qskm was kft on st(md stiH during disp!a)' k~J~" This V,':;lS reduced,. 1;; blocking stray 

<'U.: c01"npnnents to the ampHlk.r using a tJpm::itor, 

Coupling of capndtor, diodes (l.nd other components constitukd their O''}{H problems 

during soldedng, poor soldering made the circuit nd\vork not to \vork, so all the 

so1de{~ng ioints '"vert, carefuUy checked under good light and ensure that aH 

compon~;:nts to be sddered are in correct position and in good \vor.l<ing state before it 

is be!~n soldered, 



JAPREVENTJVE lVfEASURES 

L A void using pov.;er supply greater thnll 9v d.t with tolerance in hehw;cn 

(8,5v~ 9v) 

n. The interCOt1H;yskm should be s'vvltchcd off after use. 

HLfhe intefC(}m~ syskm shnuld be kept in a dry place, 

\'. Syskm should be h:.pt under a tcrnpemturc it can vvithqand bctwec-n O"C-

42'\::. 

V!. 

refere{~d to trained personneL 

29 



enA 'PTERF() lfl{ 

4.1 RECOMMENDAl'[{JN 

The inkrcmn system is mUlti-purpose equipnk'lit but his project i;', subjccted only h) 

po\ver supply unit. 

intercorn s:·{Sfem. It can be recomm.ended that since comrnunL~,ltion is an es~<ential part 

~ '1' " 1 ! l' d'! '" J mu,upwxmg circUli cou c nt !HCOrporatu to reCfUCC tne ;;~muuni 0; \VlfCS !.lseo to 

I 1 " I I' l . I l' I I ". J" ,O'N SDCCG tn:msmlSSlO11 C li1nnC s mto one w2.1~sl-,ee( cnannc at onc tiv: 01' Vie ;illK .. ~. .. ... 

30 



depending on the traffic patkrn, 

4,2 CONCLLSION 

because throu£l1 the desi;JTI and (onstn.!CflOn sU~es, it cXj",osed rne to rh.'. kchnkHKs of 
~ c 0 • 

lrnp1'o\';.; an eH'>..::d.iveproducti vi!)! in induslriz's, 

31 



APPENDIX 

Transl"brmer 220/9v 

Speakers (2) 4 n!1 ',vaH 

Diodes IN 4001 for ead~ 

Audio mnpli Her LM3 gG 

CMOS 40! 1B 

The transformer has the prinKuy and st~omdary section, the AJ:' input fn the 

transformer 220v. the desired {)utput 9v 



VsJVp:::Nsfl'..Jp ""!sJrp 

\Vherc V s'''secondary voltage 

'v' p""primary voltage 

VsIVp""220v/9v 

This ;~~ an electronic cnmponent, v<!hich can be used as an indicmor (povver) that 

green, yeHow eJ.c. Using ohms hn\', as~:uming LED resi~Vmce is negligible. 

Therefi)re R:::(9-1 ,7)/7,] 

Where HI, "'Load Resi:.:;tor 

Yt = Ripple Factor 

F'" Frequency 

t."hking c subject of the formula 

("< _.j /G l'~l' ',,/'. 4,1 "> c' "'!, l' :\ .. , !, ".) 

\Vhere F :"50 h2 
RL,::: lk 



C '''{\96 x 0,001 '" 1 tnf 
"'.lOnOui' 

The peak secondary voltage '" -fix 12'" 16,97 

\Vlv:.re 1;::<1ch dimk has a threshold voltage of 0 . .7 

Peak fun wave recti Her >,/o!tage at filter input 

v s 

Therekm;~ the output voltage are represented in the figure 

v ~-; m ::: ~:"\. ~m ;.1' ::: "':~: H.:~ <.: f ':r~:::; f~: rm :": ~ 

St~(.nnd;:ry \·(:H;~:?-·t: 
, 
I 
I 
I 
I 

n I!.------f.-.----~~-----....if____'~"""'''-.·''''·'r''''''~''·····"'···"'"'··"'· .. 

! 
! 
! 
! 
! 

1 

I I ! I 

JCj! 0'1 I ! ! '. J 
! ! I J 

-~---... - ....... --.. '------4110-"'" 
! ~ I I 
! ~ I 
I ~ I 
I ~ ! 
! I I 
I! 1 

i! :L 
()~~~~~....L.~------:::'?--"""~~m""":3~-"; 7;:;--7~ m ~~1-H '''''-. ,-~ :-~f-) ~ .. j ~ . .1': f:$ ~~(' .................... _ . ...,. 

Yl 



The casing fabricated L',r this de."ke is mnde of wood, it ':" dimension;, me given 

Dimension 0fthe pbns and skk view of the easing, 

DistalHX3 betvv'een the LED and the push button ---------5Ul1 

14cm 

IO.Scm 

PLAN 

t Scm 
..... 

'-' ... ·Power switch 
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RECEiVING SECTION 

14crn 
;!---,:::-:::::::::::::=:::::= "" ......... ---~.~ 

Holes f0j' 
venHlallon 

10.5c111 
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