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Gl2iERAlJ INTROnVCTION 

Wireless cnnttol SY:1tcm as the name implied uses the principle {)f<'wirdess 

The project cormi?:=;ts oftwn maIn parts, the transmitting put and the receiving 

tram:mlrt.ti.ng parts consists of un!! that produces frequency whost;~ state oftransffilsskm Is 

dd.t>r11ilHcd by sequem.::c of binary cndes (high or bw) generated hy the logic unit.::; of the 

This transmitted signa! at the receiving end is pmcessnl and regenerate seqm~ncc 

I. 



hg,l 

:Let us asstune a dcskn ofa rcnmte wotml svs!.t~m ttmnsm.itter)' that controb 11 ~. ~ ~ 

ArMS ANU OH.IECTfVTS OF THg l)RO.n~:Cr 

Tit'" '"1 '"."., '$'~J /"f(,h'li'''t~vi'<' (,f,·t.;:.,' rv·',!<.",rf ",,',., '"'t"tixd t""!,,,H," 
I! A '\.., .. .) ,..{it.) < .. ~:U ".'- .... ' .. ~. ''''~/ A ......... ). ,j ~ f&.~d J'-s..t .. f''''v~' i.(l!."-.. !., 0 ............. ,;.:: ~T ..... ~'S.,. y~:<, 
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Tn minimize the hulkiness uf cabies used in any control system, 

LITKRA'fURE RiCVIE\V 

This proj<~d 11<'lS thus employed the researches made hy sO.me scientist Hke James 

digital o.:mrmunica1km by 1). Dupnn!d .1.C, tntroduc!km to Elt~dmnl(:s by K 
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j;yw), which is then: used fbr transmbsion of signal from tbe transmitter tt~ he re<;;dw~J 

by the receiver. 

continuuus in nat!.lTt\ V-:iC say, it h ~umiog. However, the ;:,ign<'ll b said to be digital 

v 
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A(:tivation of the whoie systcrH starts from this unit and the uniti~ co.mposecl of 

CHu;urr lHAGRAM 

~_~_~,-l--;,-_______ --r---------{~-:r:;t1:)-------------~s 
!--~ -(-:t.?~-)----------jj 

;SVV2 
1_L_ 

·--03:-- vt 
----~-----<~------;--------~-------. 

---!-----------C~4.::-:;-;-:::3: 
: ____________ .;---! -;,-----_->~ _____________ (::r;~->:,--~----?:r 

/ 

THE S\VrrCHING VN1T 

CUtCllTf ANALYSIS 

comle(;t~;d to the input of 1.he next unit (inverter unit)- The operation of each push--button 

(; 



Fm the purp>5C of better understmvling, kt us ha~:;c our annlysh on when a switch 

Tl.lC hxvcrier used in thi!:> proje(t is a 40691C whEe the lau:h is a 40174 ie, <it shin D type 

33kJ 33~!: 33k:': 

INVERTERS 
(4(69) 

5 !·· .. '"·~1;t \/"("-1) Vcc=9v 

Fig 2(:: INVEHTEItANO Rl~GJSTER PNff 
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paraIh,~l form 

ANALYSIS 

PARAU .. ,£L OAlA !NP!J1S 
ITh> TO 04 

: r · i 
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PARALlH, UATA OUTPUTS 
{o. TOf,h} 

lNTERNALn'V\GRAM OF THE REGISTER 

From ng2c~ Vee""" Slv, 'rInt b,thc input to !h{:~ inverter at its rwnnal stag~ b LTbis 

diode 1 <l_nd '1 whkh tn turn goes to the input nfthc invt'~rtt~r ihnmgh labs;;! Tl~ S1..Bmton 



mvener now hecome 001, The inverters going by their own operation win invert the 

The truth tab!t~s below ~how .a bettt~ interpretation of input !o the inverters before 

a buttnn is pre&sed" the inpnt and output of the invc~t~}r whenev~f (! button is pressed, and 

the input und output of the regi~teL 

l SVI5 J ! i II 
('swi;+,l,T1 
L ............. ~ __ ~,~.~L ................. ( ........ ! 

Table 2a 
Table 2b 

INPUT OUTPVT 

l.··:·:·~~~~~t:~?~~:==~---DBiIt'7~:~'!:f[~~'I~l()]lj~=1tt=~1~~' 
} SW2 1 ! 1 ! 0 I- 1 1 ' 1 {} i "I , ................................. _- ~.- .............. ; .................. , ........ --.-" ........................................... --~-...... , ................ . 
, 3\\-"1 ! 1 : 1 i (\ i 0 Inn : I : 

I .. :;········;····················-"'.i.~:......~············~· .. ::~ ........ - .. +--:--.--.~- .. -................... :: ..... --..... ......::..~ .. ---···j··················i 
{' U" -l " : i} :! : ., : ~ I ) , 0 : 

r .• :::? __ ~.::_:~~~ __ ........... L ... < ..... i .. .':: .... __ L~_,~ __ .. i ... !: ............. l._L .... ~_--~J .. " ........... _.l ... ( ............. J .. ___ ~.j 
j sw:; i 1 ! n [ 1 r n i ., i {) : ! ; n l 
t .. :: ....... :: ...... -__ .... ~._ .. A'[._.' ..... j ... :: ....... !· ... :.······ .. -··l .. -:.:.-··'········;····j········· .. ··<··-: .. -.. ~~: .................. j .. ::: ............. \ 
i S\V6 t 1 {) 0 ! iii () i (} 1 1 j 
: ........ : .............. ~ .... __ ............... J .. rr ........................ .". ............................................. ........! ............................. ! .................... :. ......... _____ ...,. ........ ...,. ............ " 

cin:;uit diagram 2a, The OR gate :m~rm up the output from inverte:,r and i1~ function is to 

give an output whu~e level of {,.:ode controls the tran::;wiHer from repeated transmission of 



a single data input {D) and a dock input. At a time of f.'peci,fic dock mm,~ition, th{~ 

<mtputs take on the value of the D inpt!t That Is, the input hits ;.KC pillced tm tlw D-lines 

and 'with the arrhpa! ora ekxk. pulse, the input data an: transferred t.o output QO .. Q1, Q2 

([{{(TIT DIAGRAM 



':',' 

The input arc sdected one alkr the ()ther by app!icm;ion of input addfes~, Iinc,s 

(rmvcrted to <l serial output 



The truth table be!o'N slKPNs the truth table Df the stepper 

f-··--·~--... ·~·~ ..... -
~ ............... -. 

:ng.2g. 

t- t. t~ LJ··· .... L ................ ; L .. J L~.rU 
.-t;', -( .~. 

t = (), 125 second 
.S'" ~~ • . 8' ag,lA 

c 

From th(~ nguH~ 2g above, H must he 1 J;O that the Ingk !evd, 1 or 0, at j\ is 

transfern:d to C But when U is {( C rernuin~ 0, despite the logic k';ld at A Subsequently, 

register 11.re to be .seda!!y transil~fTtX!, fhen they must do 1';0 by channel zelocliou. 

must cunwin a binary codt~ of"l ,'t:'; t'i-hOVlH in tabk 3 J) 



Hn~Never, it is set~n from the truth t.able that the idtb! dock pulse al1o's,.vs an output of 

1000 vv'hkh rnakes output at A to b~ high. (Jutput A becmning h~gh will therefore cause a 

Hne to he ar;tlve (DA) at {he input of the muldplexer. At the second dock rd8e, lOUO wiH 

another input line (DB).Subsequcndy, DC '.vW !:x;: ~,;eh;:cted and !astly DD. This is hmv the 

of the Hlldtiplexer is kd to the next unit whose actinn tkterrnlnes the uperation of the 

TRANSFER CONTROL LOGIC UNIT 

T'l~p '1"11'><' r:"'f !"'G';:" '~;i""';"(} 'Yjr·}>"~.d· iYj"'ntl~"l':<!'I"'l'l (,)f/'!~rf"'<'<"'it l'~n ;". o(}f,'~ w'~>;r'l" ;.wJl>d'~ . :::: ...... ~.!(.u,,,"'.H •. ' ...... :;c.~~ ...... :..-<,;l)C3.).!. •. ~ v ....... ,( .. ..,.~ .. h ?o.'''- }(o!'.t>.~ .q.t.}.~ .. ............ !:.$ . .." );"-.); .•..• ..... '\.,;e);~ ~~{~.vv»':; Ju.:; ij;. ~~.~~ ~ ... "-' 

n type mr~fbp> RS mp .. Hop and AND log;.: gates as sho>,vn in the cirndt diagrant 

.. "', 

.") ....... 

~ 

!~f~~ ... '-:~ ...................... . 

.. ..J \ 
\IV 

TRANsr:VR CONTROL LOGIC ITNIT 

Fig~ 2h 



orq~:61]QQ 

From the circuit diagram, label X \.xnrx'';:i:> hom OR gate 1 nfthe lHvertt?r and the 

For the ANn gah~ 6 to have a "hig?t' (1) OHlput, output of A.ND gate:; must be 

On th.' other hand, let us con~;kier.<1 situation where b.y no code it; present at label point X, 

That is. when no s\vltch b pressed. lnvf~rler output viHl be OO{\ rnaking the output orOR 

14 



subsequently makes the OHtput of the .ANO gate {) i.n tx~ ';'<low" {Orrhen, the overaH 

ANO GATE 1 

Tht. inputs to ANn gah: i (40733 Ie) me three; one ffOlIO! the rnuJtlplextf, one 

{tnmgrniHer h) I:he rccdver), and the third inputfrofll th{~ crystal f.n~d!htor which g~~nerate 

frequency and dock pube. 

C{.lHsklering the codes from the nm!tlpiexer cannot be easHy deended by the 

decoder at. the reet~1ving end. For thbn:;.ason, the dock pulse has to he used in 

trawm:dSs10n in order to have a perkcl decoded output at the :nxdving t'IKL For the uutput 

oEAN]} gak l~ to be "high" {~lctive}~ the three input Le. (n),(z) and (w) must be ""high''" 

the transmitter off. Therefore, the output at AND Wild. dderrni:m.;;;':\ the state ofthe 

transmission ifofl 

ClRcnrr lHAGRAM 
)0'<<<.»>)> .. <)<-:<<:

,......!'M~.t9;S~ 

" ···········································1 

-;:--:-> ;-<<<-: 
'~"'~~~,,(Y<~ 

.. _ ....... _.~ .. _._._~_ ............ ~!~r.: ......... ;;:::- ~~ 

J5 



TRANSM ITTEU UNIT 

~=Ml'}!>,;Wf'~;~ j 

'~~~l 

, ....................... . -T----i ~;~--Ji 
';-.. 

~::: ..... 
.:,ri~} !>; 

J::----/:t{A~~i 
I 2201. 

(.... .........• ~ 
........ 
( 

,_::" ...--r----- t} _~7.Z >-

./ 

<-... 7..~.2 :Y.: 
----~------------ v-_ 

----l(-----: 

..... :-..! .. 

." ...... -. ~ .. ;~.:::-:~:.~\:) 

TRANSMITTER IJNIT 

Fig,2j 

.. -.~ 
; 

bv.;') and subsequently d1~:SC codes pass through difkrent lng!c Hn;t~ unto the transrnhter 



gencmtinn of frequency in the oscillator tank. l11C now of signal continues untH TRl 

TltZ thwugh capadt<'H' C1 and thefef()ft~ turns on the transistor ffRZ).The output ofTRZ 

, "(' IS·' ~. ~ , ]:8 t ' l >, £1 f' H, axnpihHx ani.l tW.l15n:nUcZl by ble tnmsnutter antenna. ~.8. J5 USC(~ to control thc HOVI n.· 

dgna! into TR.l . 

. ANTENNA 

Thh;; JS the kut unit in the transmitting part, and. its function is. to cause tht~ generated 

signa! fmrn tbe transrnittcr to tr<l.n.:'ilnh to the receiver. It doc~, this hyn.l.diMing the signal 
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THE RECK1VING PART 

a.naly:ws of these units are given in accordance of their hmGtiom-;. 

ANTENNA 

RAIHOFREQUENCY RECEiVER ITNIT 

contained HI th{.~ transmitu:.d signal in order to prOdl.HXl ht~quf~ncy output of sufficient 

CIRcorr DIAGRAM 

"'rR,*,~*~l~~ A~~>!>I"l':W: 
~:wi 

r·~) ~.,. f 
... ·---_--·--.m< 

;~r I-------- .... -t..) 
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m! ! 
--------------------------._YA_ I;~:~:~J 
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~:::.?"">iZ_ l 11 
. y."" (; 1------- .. -
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'h:~~: ····:1 ............................... 1·~····1~11 ~; ··1' t'l 
-;-::y. i,: .~~&.~ 

n.~x':$.(; 

_ :t. f.~CY.':" »J~'~~ 

~." 

't <:;~r" 
~f 

-'::::;''':?:,,' 



receiving antenn.:'l receives the radio fi'eqllency and passes .it to the local oscHJutor of 

K/\.2297 Ie This radio frrquency (RF) is then. llilxed up with the frequency generated by 

H}~ lm~al nsdlbtor of the Ie to prOdtH~e (In intermediate frequency (IF). As shown iu fig, 

2k, lhe: IF is filtered out through pin 3 of the Ie into the 10,7 crystal, Pin H oftbe Ie 

nxo!1cct the fh:que.1KY and this further filtered by dw tuned LC oscillator. The :,igru.d is 

pw~.se~l through the NPN transistm {2S1445).rht: operation ofthc transistor is such that it 

~::"w ~~WU.(!~; {:'~Y~l!'xn 

{i~~~?:~.~?~~:, r 
:;,... : 

1:::, .. " ............ 1 ¥;;::.'" !t~:17.~ 
i {4MOt1} i 
. { ~ 

~~~ ii, . -.' ., .. / .... \ ... ~~j {'" .'.~ ~~ .. '~ 

>~~1f~f~=1 
;+;J~" 

l 
····1, 

:x-:'t~:;«!::xe.'S} ... 
~. 

............ ; ..... : .... ) rrr: .... ~ " 
~~:« ~ j .4 * :e: ~ 

CRYSTAL CONTROLLED OSCILATOR ANn STEYPER UNIT 
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} . .If:t'.1./p .. ,,.','' 1.·~·1(; t.l':'U1:.·~.'·11·!.·;;.'.'r ii .. r.\(! t,~,:.,.'.~ ',.·'v·'C .. i.~:·';""~l·. VII,'l"!, 'I", nl'Y}~'l':""·,,, "', 1',< )'(';"'; i"~ ;""-''''r'f!'V''' ii'" ••• ,', ~ '. . ,., ., < • < • .1, .... ", .. ~ ,J". $. , ..... d I :vj .. 4· ., ,.q",-, ,'., ''''1-' . <._', .,,,. 

'file outpUt. from SR Hip-flop 2 i:, fi;;d ini.() the inpH of H "shi.ft register" >.:vhich forms the 

SHIVI' RCG iSTEH i\Nl) THE LATCn 

........ ~ .. '.' '.~'" ~.'.~ _."_ . .... i 
i 

PA,}>. ",·>.ow I 
r ·····1. .t ...... -:."........,~ .............. 

c·~iY·L~·i'~;i·r 

~ ............... <::';'~.:::.:-::?!>: ...... [ .. ~~ ...... . 
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A brief analy$.1s of shift register has heen givt.;u in the transmUting part Hu-s.;vcvcr, the 

shift n.~gbteL The circuit di.agrmn below shows the Internal circuit diagram of the $hiH 

SERIAL DATA fNPUTS 

PARALLEL OA TA OUTPUTS 
(Q~ TO {,h} 

Fig.2k 

INTtRNAL cmcu:r DlA{;RAM OF TH[ smn' Rf.:filSTI-:R 

As indi .. ~ated in Ow ci.n:uit diagram~ the dal,<1 input to t.he kmr fEp"Oops arc in 

shini.ng whatever is in the flip--flop to the next nip~n()p, Howt,ver. data output ortlle 

n:.giskr at the period ofthird 0) dod, pulse frorn the octal dedrmd sl.t>.ppec 

Subsequently, tbe rest of the data is stowd into the shiH register (;;~riaH)') uatH tht~ last 

data l;'; stored 111 the ihutth Hip-nop. At the f~mrthcode (data) tnms!Cr .. the code leading 

22 



DECOOER 

, ..... 
OUTPUT FHG?<'l ANn i N~;'·;"" G.,",·n, 4 "~-"""">"'j>.Yk': ..... > ., ....... \ 
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! •• 1:: 

L~ ......... __ ._ 
~~-~~--~-<.~-~~~=-

i" 

l·· ................... ,,-.... ~ ~, .. :.; .. , .... ; 
~ ." 

- ................ )~. - .............. . 
~ l r ........ -. -. --; . 

: i :: .-.~-.-.... -.. 
--····;::::--::·r:::::·::·:·::::~ \:, . 

................. ~ ....... .-. •• ' •• n ................... _.-.::.:.:::·:~:.:~~::. ..... - •••••••• ;;'~ •• 

IN'TERNAL cmcvn HlAGRAM OF nn: DECODER 

:to 

bgic clrr:nlL ;\ho sh<nvn in fIg 2lH is the reset nne, Th.is rontroi.s the input levels by 

/\ Jr.:. mp~f1(}p can have ~s (:onUHon input of "high'" stale. \Vhenever a JK. Hip-Hop 

Oryz.mtcs in this \va)\ it h said to operate in toggle state ~nd thb is the principle that has. 

~;;en empbyed in tnaking use of JK in this project 
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CU;.w.:K Ptll .. $E 
.~~-.-••••••••• --- ••• - •••••.•••.. , ..... -?-. 

< 

r··· .. ·· 

---I J 
........... _-{ ... :. 
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circuit dbg;ralYL The outputs from the JK an~ () and Q_ Whik~ the outputs Q <In; cOl1mx:teJ 
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to a devke to b{~ controlled, tp .. t~ outputs Q are grouncie:;t hum f1g 2t\ the uutput Um~ Q 

f>-.:.~ed~ the transistor (TH4) whose state of opera,tion ~;.ontmh the light emitting diode. 

Fnr abetk~r understanding nfh{)\v the LED operate, let ns assume a situatirm when a 

prmh-button e .. g, SVlf is pressed from the switching unit ofthc transmitting part .. 

causes codcd signal transmisskm from transmitter and dccod.cd sjgnai in the n~cei.ver. 

fkHV of signa! through til"';; col.lectof of the TH4 which HnaHy sv{itche::> thc LED "on" .. On 

S'N1tchcd uff and no ntrrcnt Hows. Ti'lL fin.aUv switches "off' the LED. '.. . - . ~ 
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ellA.PTEll 'CUREV 

CONSTRUCTION .. TESTING ANI) RESVLTS 

project as shovm hebw. 

The cnHstrw.:Jkm {)f the prnject v{as c<l.rrkd out using the step;':> that have been 

Jesigm.xL Constructkm took place by assernbk the (?ntrre components one atler the 

by pyw'ering the ICs, while the ,:mabg drcuits, sucb {l.::; tr<l.nsmitter unit in the 

tw;nStniHinv nar! was kstcd bv u$in~{ multimcter to test the omdidorw of aU the ~ A ~ ~ 

CMOS1Cs vv'ere used lnrthe cnnstrudion of<lU the digital circuit". CMOS ICs were 

supply to thf~ whole system is a haH.ery source (9v). 
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Thc tmn:::m.ltting part and rect+,;ing pan \ycre tt~5ted by connecting the t\VO rart~ 

together using a wire, This \vas don',;; in order to oc sure if then~ b lransmk"..,km 

bctw~;cn the two parts, Also, the transmitting part was sqmra!ed and tested by the use 

lUrK}, a ndi,o receiver sensed HK signal fiTml the tranSl.niHer by making a nOlse 

T·h' ! ! ' • f ~ ". <, d ! ' f' t .l.S COll!O Ot~ as a reStEt 0, {:omponent l1Jud:unctH:mmg an tit t1Jnmg m h1e 
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CONCLUSiON 

From the dcsign~ the j:)f(~ject wa~ eon;"tn.Kted and tested through which the aim of 

Due to some difficulties encountered Juring fhe GJuse ofthls project, s<Jme 

n.':o:munendatkms arc givt:n below: 

Govcrmnent should be as::{i:'>1ing ;.:;:t!.dents by providing n:seru-ch centers where 

tmnsmiHer should be of a high range, 

The l;)nh .. t~txlty system shnuld rnake availahle equipment that can he used in te~rt 

various components used in the projed desigR 
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TOOLS ANn COMPONENTS VSEH 

TOOLS 

IC~1 ~ 40174, 4060B, 401713, 4022B. 4017S, 402gB, 4027, 4un, 40n and 4069. 

}Jpf. and Spt: 

~:HnnES: ~Nine power diodes and dght Hgbt ernitting diodes. 
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