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ABSTRACT 

(\":nmOng the numbers oJ\:ars passing tht TOLL GATE ~viH he eask:r with the 

Tlw system is made Hp nftransmirkr and receiver units \vhich is achieved vvith 

120knre~ist()r and latter ampUfied by the opemtiona] amplifier. 

best fiJI' such system, \Vhcntver a car passes through a panicubr gaw 

it cut ofUhe signal (rom the HX'elVcr to tb.: transmitter tb:reby incrementing 

tb: nHmba by (mt ''>''ith the <lid ofthf soH'Narc through dlt; p.n:tllelport , 
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CHAPTEH ONE: GENERAL INTROD{JCTION 

1.1 lNTROIHJCTION 

eHvlronme.nt, industries, houses and of Fees, it has i::Kc<:)rn;-;;nJispensable to'.Jl::;f()!' ini(xH"lai.ion 

z:ommunicution (-web brmv,:>ing), 

However, this project intend in interfacing mivrocornpukr with ,Ui external d~;;',Ace. 'vVhkh could bi;: 

u::;ed in monitoring the JnnVi;:mem of C80fS in a Toll wtte, 

1.2 Am,iS AND OBJECTIVE 

1, Tn use an infrared transmitter and detector :'>igmli 80S ii, carri<::T \\i:1VC to interface a rnicrocomputeL 

status of dl~;; port 

4, De::;ign of a circuit {s.x the integration Df the son\~·i.m·; 



L3l:rrERATUREHEVIE\V 

Numeration systems of ancient men '~vere very sirnpk~, V/h<.~n men Erst developed the idea of 

represented the Erst niw;; numbers hy vertical tdly mark;:n 

The first calculator was the abw:ns; it \\'8-S devdopd tbHl::;ands of years ago, and it is uSe in rnany 

part of the world tt;dayYllaise Pady built an early addbg m<h.::h~ne in the 1600's, . By the end of 

>;vorked, but somt of idea fr.'j" this early (:ompukr an: used in the design and programming nr 

rnodem computer [lJ, 

tviodern monihwing system has benelJwd consi'.k:{ab!y Ji'OlU advance made in !.he 

ekctronics/computer ndd. Tlw range of equiprn<::nt avaiL,b1e tm\ay inclmk the ultrasonic, 

micr0wave, infrared and television or computer aided security system employing digital 

Most systems are design to monitor a C())'H,inuous signal by m~;ans of an tk;egment dispb,y in 

industries. Thi:, is where ~d! dewnion circuit terminates and v,here electronics n,onltors the drtui! 

.Infrared spedmm extends fh:m'; the highest miC{!)\V;1V<: th:qm~ncles to the k>nge~,t wavelength cd' 

visible ray light and becaus<,: they artinvbiblc to hurnan e)T tbey are in considerably used hl 

mGnitoring system. Thi:~ sy~l¢rn 1s mad~;; lip of berth u tf8-n~;mitter, v.:hkh generates bean from 

g(ltium arsinide and a receiver. Any inkrception in tiE: transrnhsiGn path generates an alarm en 



f' J . j' , t" d ' 'j" P' ., I I' h l' I' . (). HIO{ ~;:rn \>.,:ar Hre as ULr;Jl't r Image ilS (l rru jt~1ry !nst;;hl~Hl(ln fJUng <.: emo lS <';(, oy t.1<:: pm .... pi.'nnt 

a~;x:umcy ,if a!ascr guidd bomb. At the other end of ')1(; lnf'b.red technology, spectrum is tht 

devicc that SCts Of at !ea:~t sense intruders in our herm",; ~~nd gard<:ns and trigger autc'm~1tk f;Jr 

mechanhm~.; in on-kes and stops f2l 

consequences arc the gardcn security ligk that i:~ (~nnt;nuous1y triggered by wandering cat ilnd 

In digital iechniqu<;~s, computer interfztdng v,'jth digita! dec1or<)nics ,jrcnitry comts to play. The 

1.4 PROJECT OlJTLINJL 

abo ()utHne. The likraturc revkws the earlier researcb on :.hL~; \VOrK ,<,,,ith the bask concept The 

ouWnc ofthe entire projed is also contained in thi:~ (hapkL 

Chapter two: This chapter deds with the overaH system d(sign the harthvare and tb;: :,(yftware 

desigrJ\vas d<lb(>rm~xi in this chapt<:L 

Chapter tbree: This chapter daborm(~ the (~Gn5truction procedure, the n:su!b obtained and the 

problem encountered during lhf construction, 

Chapter four; Conclusion:';, recommendation, references and appendix. This ('hapter contained 

th~ authentk vkw of v', hat has been achieved with rdi;m.::nce to the ilim and objective of the project. 

3 



v,:as outlIned )3)(it;:r the rl.':fer~;;n(:e. The program prim om, dr<l.'vving are contained in the appendi:>;;, 

The block diag,iO!rn of the project is illustrated below. Tlw inJhmxl circuit transmits a cllrrkr way~;; 

that h nxeived by the infrared pnototran5lstor the :;;ig.na! obtain was uscd tn adlvat;: the 

POWER SUPPL'{ 

Fig 1.0 Block Diagram Fur Transrnitter and H~('civer 

4 



CHAPTER '1'\\10: SYSTEM DEsteN 

The systcrn is approach vdtb the intention of SiIUp!ic!l.:y in rr;lm.L Th(~ system design is grouped into 

:tl HARDWARE DESiGN 

Thi:: design of hardware :.;;e:.::tinn is grouped imo t'NO subsectinns: the tnmsminer. and the receiver. 

Infrared light 

of phototransistor, Voltage comparator voitag:,:. doubler. tri-state buffer, p()\yeI' 

supply unit and SOl.ue miniature componentskw the: reinforceHlent of the signal at 

the centered frequency, 

2.2 TRANSMTTER 

BasicaHy, the transmitters m.ainly tramrnit the hn-an~d signal, \'·.:hich acts as Carrier W<'ive:~ to be 

tnmsfnitted to the receiver at the calculated centered ffi:q:)ency. 

2.2.1 11ft ASTABLE IVfULTIVIBHATOR 

provide clock signal. for tilnbg purposes and ,N<lvef(xrn gen~;;ratkm, 

5 



22k 

I 

1 
\Vh<:re Pin 1 - GND 

PIn 2 ~T RiGGER 

Pin 3 - OUTPUT 

Pin 4 - RESET 

Pin 5 h CONTROL 

Pin is -TH.RESHOLD 

Pin 7 ., DlSClIARUE 

The \VavtFxrn h.it' the (;:h;:'(rging tim;;:: and the discharg;;:: timtL sbnwn in tlg L2 



Fig. 2.1Thc \Vav<.>.fonn for thc charging thm: and tht:: disd;argc time 

C charges through Rj and R:. during charging time and C': dLK:hilrge through R.z 

<-turing the dlsch;..'trge tirnt.The ON time oftbe rnoltivlbrdor Ci'm. be obtained using the JdJowing 

But in our design Rj '" 2.206K, R2'" 22 K and Coo, 1 n5 

.n OJ)!;i} '" 22 '" 1,5 *' ! ry9 

Period T Gln be calculakd using the expression 

'T '" Wn -+- tOIT '" 0.693 CR. j -+- 2R2) C 

and r co, 11'1' co, 1!(iL693(R; -,- 2R,.)C) '" L44f(R: 

Duty cyde oo (tJr) '" 1 Om-i, 



2.2.2 INFRARED EMITTER 

period of 25, 16 ps and 22,87 p-s on and IJFF, the n:.:dting <gnd i~ used to get 600mA constant 

current gencfBJof Qi --- Hi --- LED via Q;: and this feed kgh ~:rnergem:y currents to the two serks 

sw,age capacitor C 

9"\/ 
.~~~(>~: 

1 
Fig ~Hi infrared emitter cin:u;ts 



C/d . .cULAlj{)N 

FrOH: fig .Hi, RJ!R:> 

Vf>.'" (12k :<- 9V)/(4k7 -{- 12k) '" 6A7\7 

I "" l"P .~ ·;-~f)~!f 

!h· for Q, b ! 85 fi'om the data sheet 

L '" 1.712« 10" :<- 1 85 

!: '" 31 tin )"nA 

But L "" IE 

VUe '" V t(; ... } 16.72 '" Hr-"-l:47 

"" 9 .. ·14.885 

:::: ~5.Hg5\l 

Vlhich shO';vs that the transiswr operate at satunHion moch 

2.3 RECEIVER 

B;"'isicaUy the rc;;:eivt'f is te' uJpture tht infrared cardi;;r wave tran<;rnitted at 20kUz frotn the 

transrnitkr.Th.;; receiver is built at a centered il'eqtwHcy of 20kHz. The signal ampHfed is 

(l repetitive high pulses ~)f signal at the output cd' the conrparatoL Likewise, if the rdcn::ncc V{)lt.age 

is greater than tbtinput signal tl1<'::'1'e i<; it le,'y\ at tt;;.::. output nftbt ,;;r;rnparatoL 

9 



23.1 PHOTOTRA.NSISTOR 

A phototranslstOt is a transistor that is sensHiv~' to;np,;;t \vh:n light shines on it The collector 

appo5ite happens. The phototnmslstor is functioning as a switch no crmn<.:ction is made to the ba::;e. 

1.SnF 

J:?Ck? 
W220PF 

..l 

Fig 4.0bJhrred detector dr<.:;uit 

As ::;hCN{H in fig 4.0 [<NO infrared is u:~~;;d to strengthen dw Si!.rHH1 and in any situation \vhere there is 

a blockage of one infrared detectoL it will not have cft-:'..::ct on the overall circuit until t!v;;: 1\"-0 

an operationilL /\mplifier. 

10 



LLZ or ~ AMP/VOLTAGE O(HJHLER 

Op--- amps an a(rony,n tor operational ampUJkrs, It has nvo input t(:rminal and output terminaL 

s<:cc,nd stage OP-amp. The output ofth:: ser.xmd stag:: UP-arYlp b ii;.:d to ?: voltage doubkr net,vork. 

nctvv'ork in the clKUiL 

C~F,:,. 

J?? 

1 
.......... {""""""" 

!.....---.. --~, ...... -~~j 



2,33 VOLTAGE COj'\lPARATOR/TRI-ST.A.TE nrWFER 

d1fkn::Hct: is thaJ the UP-amp incorporat.e feed back r<:sist;-H' from tht: GutpHt to the inverting 

terminal of the OP-amp whi!(~ t.he voltage coroparat<:;{ docs n;)t The vdtage curnparawr compan.:s 

is hig.tH::r thm the referenct: vdt(lge the GutpHt signal ~vin~x: high. In the design of the signa! 

output \vil! be high. 

::~:\/ 

,--.... ----..... -----(,..);t~ 

Using voltage divider theorem, the rekn:nce voltage (:,In t--.K (;.;pressed as 

\Ve assumed 

R~ = 471-;. 



Vref '" (! (157) S.8 '" L017\' 

2.3.4 TRISTATE RUFFER 

Input hufier art very essential \vhenintertacing the (;ot;:.pukr w an esterna! d(Nke, One of the 

t(j tb;.:.~ paralkl port, The input buffer conditions tlK' input CHrr{~nf. and voltages ~:;o ti'!at they are 

Only ()n(~ unit ofTfL 741,S [25 (tfistat~ hrfG:r) was us(xl in thz.' TGeS, In the design of (h:' TGCS 

only tV·in out of the four chips \\/;;\5 used as an input to tb: s{;.l.lw, p(;fLThe input to the :4atus port 

I:vas a single bit wid;;; each bit oftht data \\':35 (;onneck'd:.o pin II of the swJus port and pin 15 was 

connectrd to '\"C(: +5V with a pull-up resistor to monitc,f wnd:hcr the hard\vare is c~mnecwd Of not, 

It is calh:d trisUte hecause it aUol,'v's thrt)e possible ompu1 Slay: viz high, 1(.lW and high imp,~dance 

( lli-[), The high impcd;.'tflCC state is a conditiGn in w.hk:b both tfans;st(~fS in the totem polt 

<'l.fnmgement are turned off:'in tlwt the nutpo1 termina! l,,;n high imp;.:dancr to ground and to Vcc 

Tristr:te buft';;!' 



2A Power supply unit 

equipment requif(:s a direct C'Hm~nt (lJC) voltage .~;ounx: for its operation. In 

DC \vas Emp!oy.;;d one of thc most important llSC of djodc~;i:; in the 

constmction ofn:.ctificr Circuit A. diod<.:: rcdificr t!:!nD.s an <.:::.;::,cmial building bkx:;k ofthc pov,·cr 

slrpplics f<.::quircdto p(PNer the electronics (~quipmcnL A block diagrarn of a p(Ywer 
"u"!)'Ji" :··,,<.;t<> 
'J tl )~),--"lo...-

to povver the electronics equipment. A block diagrarn of a pcn:vcr suppJ.y SystCID 

is ShGv.:ri in fig8.0. 

"!'RANSV()!-Z\1ER 

t 1\ 
: I \ 
i, \ 

Fig8J) Block f)iagraro for1h(: Power ':mppl:./ 

supply lim: and it ddlvt'rs a dc voltag<.:: Vo (usually 5V to 20V) to ekctronics 

circuit reprc~;cnted by the bad block-In our conMrudion 5V and 9\/ was make 

use of as tb:. V(i[tage supply lor activating the rc and tho;; rn iniai.uf(: components, 

The nrst block in a DC po'.vn supply is the power transii)mKl', it is madc up of 

·1\vo separate coils wound around an iron ;;;ore iJUlt magnedcdly coupks the two 'vvinding. 

The diodes rectifier converts the input sinusoid V5 to a unipolar output, which has d1(: 

j·1 



conskkrably reduced lhi::YHriation in the magnHude oftn.: recliher cmtpuL HO\VCVi;T, 

voltage regulator v.;as used. 

DESIGN ANAL VSIS 

Th(; transf'll'mer was chGsen on the fact, that its output cmrent is 1000mA, 

Vi) 

Wh~~re VO :;;; output voltage. 

VS' :;: Supply voltage ! 2Vnns 

A 240Vrms step dov,:n transfonncr \V<1S empl.oyed 

:" 33 :~·.4. :;: 10.8 
n 

Consid~;;ring the pov·:er input and power output ",1' the tf~ln:,D:.rr-mrr 

Input power "" output flower 

i!l'! '"" nV2 
J 1 ~ inp;Jt current 

11-- output ,,::urrent "" 1 A{dwsen) 

VI·· input voltage (nns) ::: 240V 

V2 .... output voltage (nns}::-::: 12V 

15 



11 0:: i .. ·~L·~ :;; ':IOmd 
240 

At full load a current of SOIn/>' nov,:,:: through the primary of the transformcL 

iybximum peak reven;e voltage CPllV} = 600V 

Average rnaximmn voltage forward current '" 1;\ 

Forward voltage drop (maximum) = 8V at L\ 

The l~tf 50\! c~!pacitor '"va", ustxl to f1ltcr the remaining rippL;; and for further 

Smoothening.780S was used to pmver the buffer ilt the r~;>::f:ivt~r tern: in8J at a 

Uv17805C 

··········iiN OJ"·--~ 
1 GND 

.. .l.f 

16 



2,5 STANDARD PAR:\LLEL PORT HARlfW/\_RE PIHJPERTIES 

The parallel pon is the most commonly used port for int~;;rLdng rc<':! time proj<:.ct Tbt:: paraHe! pon 

&!!o'Ned the input of up to <} bits or the output uf! 2 bits Clt in;} givcn time. Thus markingminirnd 

fernak connector at the bdz of a persona! C~)n1put~;;L Th: Jf::r:E ! 23/.1 standardize tht:: connt::ctors 

for llSC with the parallel p{)rt. The first one, 1234 'ryp~' A is the )) Type fe>tHld on tlK back of 

personal cornputers, It "vas the type used in the designing f'hheT\-K~S, T11" 2nd type is tht:: 12B4 

Type B, which is tlw 36 pin dcctronk prinkr. 

IEEE 1284 Typt~ C however, is J 36-condu(tor c<mnector Like the centron);;;s:. it has a b-;'.:tta chip 

~;;onnection and power On .The table bdov.; shnws tht: "Pin (hlf' of the D~Type 25 pins cnnn(xtor 

and the centronics 34 .. pin cormectoL The rnost commonly w;cd is th~~ D-Type 25 pin connector. 

TableLO: Pin Assignment of the D-Typi:' 25 pin paw!ls:.! port i;(iHlHxtkm 

---i-)W~--N-<5--(6~:rVpI~':;-~~- ·~F~lr~('-l~-~I:::: S~;i·;"iii(ji~XCI'i---!~"i:.~_:'<':~):<!:_:_'1:~_,i_:5NI 
(CENTRONICS) J)'>; '- .!, 

. ! . 
t--i-----------------------------------~--~- ·~;----------~~~---------------------------T;;---~-i;:;-·;i~(;---------------------------------TY;;k5~;t--------------------------------------: ! .< '- .- .- ! . , 
r--x--------------------------·----·--- ------------j- -5--------------------------------------------------rT5~;t;-irw~~~-." I Ou;:---------------------------------------------

,-------------------------------------------------------L--------- ... --. ---------------------1-------------------------------- -----------------------i-~ 
! 3 13 Data. 1 lOut 

:-~4--~- -~-------:r------------------------------------------ ------ --"6at3:-2----------------··-·--··--------------·-- 6~;t"-------------------------------------------' 

i:.--5-----------------------~----~-~ ~ ---------------------------- --y);)"i;~:-5--------------------------------------:--6tiT------------------------··-···--··---·-- --! 

: l ' ' 
:--(;-------------------------------------~--~-~T !) -~-----------1---D;;-i;1-:1----------------------------- ---------.--6ii-i---------------------------------------------, 

-------------..1. ~( . i--f ---------------------·-·-· 1 -:~---------------------------------------------------1--jj~;t;~--5---------------------------------------t· T~~;:-

'--- ---- - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - -- - - - - --- - .-------~ ---~:,---~-- -- ___ .w"'" i. D;t;--;:;~ ---- --- .- -------------------jl--{:5l;;:--------------------------------------------j 
i 8 , 

;-----------------------. --- --- ------------------------------------------------------L---------------------------------,,-~-- : 

L~ ___ ~ ________________________________ l~ ___________________________________________________ I ... I.~Jta 7 ______________ (-~t:_t _____________________________________________ j 

. ..., 
I ! 



,-:: ~=:~~:-:-l ;::::c -_. ~ ~~~~r;:~~~~~ ................. . 
--;-;.;,------- ---------------------------------------I-----:~----- ----------~~-------------l-::;:---~:--------.-~-:. --;--:--;-----:----~-------I-------------------- -----------------------------------, 
1", i 1"- ! FdP<.:f~i.H_~:jP,-'p~;..ren,l i in 

:-----;-,------------------------------------------------I------.~------------------------------------------------I----;-:;--;~-::;--------------------------------------+-----------~~~~~~~----; 
: 1.) l 1.- : SI.;1....u : In 

>---------------------------------------------------------------------------------------------------------------L-------------------------------------------------------f ------------------------------------------------------. 
f 14 14 f n atHl>-Fm, h':i3x1 ! tn/Out 

: ; 
i 1 

1- -1-5------------------ ----------------------------'1-32------------ ----------------------------------r--ii--t-j:i:~~i:i~;--{;i:~;-it-------------------- -Ti;----- --~.~~~: 

~----------------------------------------------------J-------------------------------------------------------1---------------------------------------------.---- .. --- .---.-.--.- ----------------------------- --------------1 
; 16 131 jnn1;nln:~·izt: In!(}ut \ 

'···h-··_·_··_·····_··_··_····_······-r3;;-- l " select-pri"ter!" I. in/Out 

• I 

118:23 . ·····119: j,; ........................ I, ~;;:::~;n iCiNO 
__________ . __ .. _. _____ . __ . ___ ._ .... _.1.. .. 1 i 

If th<.'. prinkr has o(~curred on error then this line is k~\Y.This line normeJly is high, should the 

pdnk!' be functioning correctly. The "hardv,are InVeli(xt' means the sIgna! is lnvi;'rt<.'.d by 1'11<.' 

para!h:::1 cxarnpk 13 the busy linc, If +5V (!ogk 1) Wll.5 Ci,pplitd to this pin and the status register 

Thc output of the p~1r:;;lh:l port is normal1y TTL logic leveL" The current that can !)e sink and souro;, 

varies horn port to port Mo::;t parallel port impl~;:nwnted in J\SCIL (an sink and S()UfCe ;I!n_:mnd 12 

mA, Howev<.'.!', tn<.'.s<.'. are just sonl<.'. or the figur<.'.s td:.cn Jbm the data ~;heds sink/source 6mA, 

horn tlK parallel port. 
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PORT AJ)l)RESSES 

·fable 2Jl PORT .. ADDRESSES 

~ADDRESS 
--------. __ ....... -.-- ..... --.-~~ ...... -......... -.. - --------- ........ -----------.-~- ... -- ....... . 

i NOTES i , 

i ji3(h~if~-Fh ............................ ----------~--.................. ········TfTsed ~··:i~:;;····· :i):;;;:afi;.;r-----~r~ort·······;;~:Eic"i1········~~·:c;:e~ 

into video cards (wd now, I 
i . , ~ i 
: commonly i:>.n optnnum fOf pons cuntmlhxi 1 
: 
j l by BiOS d~y;::;; not support Fer nodts 

1··jfgn~37};:j1~·············· .............. ---------~~ ............... ·········-:··ClsT11g ;J;dd;;t:;·;·i~;r·tX;;-r-t - ................. ··········--------~l 
,\. ..... -.--------~ .... -........ -. --------- ....... ---------~.-.. -............ ---------- ........ -------.. -~~ .. -.. --.... : ... - ------:-- ........ ----.-~---~--: ...... -~ .. ~.:.- --------- ........ --------.. -~-... --- ....... ----. 

1 278h-27Fh ~ Usu;g 2,dd!\:ss i<.)f LP I 2 

t ..... _________ ~"""" .................... _________ ~"""." ........................ _______ ~' """"~ ............................. __ ~~""" ...................... __________ ~"""" ....... ....... . 

378 hand 278h arc c;.mlrnonly u$cd tor punJlel rv:,rK The de\ig.n of TMC'S used .17Hh as base 

Table 3.0: fhU pnrts 

:()?'I~~~=I~"~~~-=rRf,~~:CR1~I~~ •• P)1,f'~~:]1'1~PER~IES] 
i Base .;. 0 ! Data Port I Write (8.nd f:;,;ud if; Bit 7 I Data 7 (pin 9) , 

r··· .. ·········· 
.......... -.. -----~" ........... . 
~ f> it S 
...... ... -.-.---~ .................. . 

: .. P.it:.:. _____ ~ __ ......... . 
! i bit 3 i 0,')1'1 .~ Wi,) .;, . 
~ : ... ':;.';" :~ ........ -------~~ ..... "" ......... ~ ..... : .... . ~.~ .. -::---7---~~~'" ~. ~~ ... . ... -: 
; I 1:>~L 1 Data 2 {PIn 41 ~ 
: ~ ....................... ---.----~ .. -.-- ... ; .................... ,------~ .. -., .......... : 
: ~ Bh ! j Data I (Pin 3) ~ 

i ........ ________ ~ .................. , ... _______ ~ ....................... L _____ ~_ ......................... __ ~l·j"~)~:§::::::::::::::::=II5.i!;i:y:TEi.~: 2)··~~~:J 

19 



paraHe! port::; data line (pin 2··pin 9). This registn is nunnal!y a write only pmC If a reading is 

address~ 

Table 4,0: STATUS PORT 

i··t~:~sc··";"·i·····""""·~~i ··.S·t<1tu·s·:;;Jrt··············· .. rR~ead .................. ·········i··fjj·t··T ...... ~~~········i··i~;:;s:;:···6~i·;1··fiY ...... ' 

·········~~····· .................... ·I .......... · ...... ·~··~~····· .. ····I ........ ················· ...... ·····~~~L.h·i1··(:;· .. ······ .. ··· .. ········ ........ t~·ck Pin To .. ·· ........ ·~ 
i i l ............. ~ .... I............... . ........ , 
i i IBH 5 i Paper out (pin i 

I I ' 112) 
I !i)ii4~-r~s;:i;;::,jj;;eiPj;;l 

i I f.,7-., ~ 11,3)_~_<~; 
I \ j Ln ~~ j Lrror(,m L} j 

! ! r'i\it 2 · .. ~ .................... ·I·Tf{Z) (NOT; .......... · .. 

I I ~f;jt11Re:.,'ve,~! 
I ! :.r-·i3·it··0'···· .. ··· .. ···· .. ·...... 1 Re::r:~:;.}~:i:······· .. ····· .. > 

, .............. ~~~ .............. 1 ..................... ~~~~ ........... 1 ............................ ~ .............. .l, ............................. _~.L .................................. ~ 

It is HHde up of 5 input lines (pin 10, 1 L. 12, l3, ,md IS) an ! RQ statu:'} regisLe{ and 1',>';0 reserved 

bits. Bit 7 (busy) is active low input. I f hit 7 happens to shu'.,\' logic il it n1(:<)j,S that there 15 a +5V 

at pin j I, it \Vas basically the bit u:~ej fix the m.a.nipubtloH of the TGMeS. 

,Table 50: Data Pori 



:--.------------------~~~~---,.I--------- .. ········· .. ····........ . ..... '1 ·······························-··-·--··· .. -r·i:1F-4 .. ~-~- .. --------T·0iS;lD;··4 .. {t)r;1 6'j 
j i i" 

:::j:::::.~:::: :::!:::::.:::::. r"" '::~ -;.:. :~; .......... ----- -------_ .. _··"t· ',' -:. ~~'~'.:" -:.:----.---);-:~---::-\-~ 
I·~::~-~-t~:;:;;~;;;~! 

; , l~li(i=ilia,ai~'~30 
............................._l........................J .................................... In''u.........JDat~~{r-:~~l ~j 
:::~_~~~~~:t:::::=:::::::::II~~;e··········~?d/~'r;tc=~]:~:';~== J Pf{)pe;li~;··········· 
i::: Basi:: +- 2 C.i!)trGl Port i Rcad/\Vrik inil? .. ·1···u;1·;i·;;c~f------....: 

1 j l 1 i i ri:i;{"~~~' ................... --. '-+T-:~'l ,~ed .......... · .......... , 

I i !illi5·I~r:~~iC··-9 
I i j i ·-!irc:'·1an{<'.' '10rt i 

i ; ............. I .. ~. ______ ~ __ ~~ ____ .. _ .. j 
I I hiii4! En.ble fRO via! 

:: i ACC \ l'e I i l ~.,,< 

I::::. I::::: [~'~~ri<ctP:i:':r; 
. Bit:2 I initialize i 

I 1_-1i,,'nl:r{R:':(~! 
!.i::::::: I:::::.: Bit 1 l Auto line feed l l··::.:;·; .. --~;--.. ~-·-- .............. l .. < .... ·~ .. ·~ .. -.. ------------ J 

, U!!.t ""t;:lU(;; , 

.............. 1 ........ _. ____ ~ ___ ................. f., ................ _____________ .. ~_ .• ( ____ •••••••••••••••• ___________ ~.~_ ......... !-............ _._ ... _______ ••••••••••••••• _________ 1_~~....................... ~ ._____ ~~__ __ ....... _____ _ 

The control port (Base addre~;s +2)'\vas int;;ndcd as a \\rl'.:;,; only pert but In m.ost cases v,hcn: tl1:;;: 

outputs of the control purt art open c(;!b;.;chx, lh:: pins (n); be grmmdd so that the port be used to 

input data. 

') , 
........ 



1.6 SOFT\VAH.E OESiGN 

!n every rea! timt cnrnput<:.r controL the iHg~;:nuity in tht: soLv,'at~;: de:~ign 

\\'as chosen becaust of its !1exibilit} and easy to USt thnn any other 

INPUT fOLTPVT ROCTINE. 

'f 1 . . l . • b h' Input um output rGutme mVGIVeS n. cornmUl'ocatH.m,dv,(:en t e n,lCroprocessor 

i..'lnd the e\.ttrnal device via the parallcl porL It indudes sending a signal from 

the extenw! devices via the :,tatus porLA;;;cess to the p'lndkl pon thn)l.'gh the 

vl::;uu! basic V·iUS accomplished by the lndusioH ofi'!rl &:t!ve x ::.x:nnpnm:nt called 

the 10PORT.DL.L to the v.:indov./s systnns used H)[ the prognunrning. This was gutten from 

the Internet as a shan:'v·;:;xe. Flo>.v of data depend on Hw 

controlling prognHTl c •. xl<: written kr it .In th,;; dcs1gn oftb:. 

TGCS only Gne of the pin from the statw~ pod was used, l:k::wever. the bast 

was set h") 3 79U. Pin 11 8.nd 15 w'as used to input a bi!. !.;) tlK controlling of the 

progrurn. Hit 7 oflh('; Matu'> port!AaS w;ed f;;}f counting oLmy change of signal. 



I' ••••• -------~ / --7 
, SHOW HIE -

/ GAfFS " 
< MEN)) / / /' 

/ 
: ....................... ----r---." ....................... 1 

~ 
/ .. / ...... ~~ ........... 

{A \} 
'. ' 
....... '_~r"./ 
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bCiXlT. ! 
SI'1.1X('TF. 
1/) 

D1SPL,\Y TnE 
lNFORMATHYr< FOR 
G/''tTF i 

Fig 10.n Flow ~hart for the program 

, .................... ....... 

(c ) 
....... / 

'l 
! ..... ~~--.................... -~~! 
f ! 

r~"- I ! 
/' ............. ; D{~;PL~,\ -Y" f 

{D '14···,·······----...... / THE ! 
\ j I n..f~:{)Rr\·1AT; ! 
........./ f ON FOR / 

~ .. ~~ ....... '" ; ; 
/ Cl,\TE /~ ! 
/ ! , , 

L ............. _~ ... · ...... ·~ .. ..J 
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CHAVfEH THREE: CONSTR1)CTION. TESTING A.NU H.ESlJLT. 

All te:4 For both traru;mitter and receiv;,;r signals was cankd nut to avoid strays 

of signal 1<.") the receiver. 

.; ,0 COSTRlJCTION P.ROCEDCRE 

The constructions involves bringing together thi: entirf 

cour~;e of Constrw:.ti(ll1, the instrurnent include: 

CONTRUCTION OF POWER SlFPPLY 

the transfornwr \Vas connected to th(~ rnain source wh.i!::; ttl(. sc<:ondary 

'side rated 12V was connected via the hlse and the sv'"itch 1'() voltage 

positivf terminal of 22n{i~tf capacitor and the Negative t<:-rmined tn the 

the regulator, nos ;~nd 7F;09 an the out put ofthc p;;guktor to Positive 

CONS'fHIJCTION OF THE TRANSMTTER 

infrarcdE.mitwl\ e:anaciwfs, ligl, 1t emitting dIode. The ieQS nr all the t" .. ~.-. ~ .. 

miniature Components were cJe;;:s;cd t<) p;;nwve 8.ny insukdon. The 

555timt'f was conHgured as required to ensure it gives 20.1 KHZ i;;arrkr 
y:avrs 

25 



CONTRUCTHJN OF THE RECEIVER 

The rect:iver captured the carrkr ,>,,:aves transmitted by the tnm:smltkr. 

h CGHSlsts of ph~)tGtrans;stor, GOlrqJarators, capm:itors, resistoL dkdes, 

!e socket kn' casy replw.::ement of any damaged rc. The final signd vvas 

passed through the 74125. 

CONSTRlJCTION OF CASING 

In the constw::::tkn oftk) casing, aluminum metal shed. vias used for bdh 

tniH:,mltter and receiver. Approprial<:' dilnensions" cut 'y\'()': madt: ii,x fuse 

sod:.d, the s\"'itch, the inhared tnmsmiit<':T, the DB 25 ~:omwUor and th.;>. 

!>hototransistors 

Bread bo~nh . this i:;; bUCl-rd on \vhich the ch-cuit was ksted to ensure its 

workability betiJn:: traw,ferring to Vem board 

Soldering i.ron~ ~ This is an :llloyed hot meta! usd t() rnelt the lead 

which hold th:: conrpon.;>.nt finnly on the Vem board 

Ltad sucker: - lis principle is bas(:J on suctk.m pressure .. !~ ';";;15 used \:0 

remove an unwanted !cad from the Vero board, 

th<.::. Voltage. (;urrcnt, current gain 'lnd (;ontinuity 

3.2 T'f5i1TNG .AND RESULT 

rt.~seafch ,vork Th~;; LED <Vi the transmiHer was Dsed for iCsting if the transrnitter 

is trml$H1ttting tb;; required carrier wave, un putting the power supply ON 

the LED was not not CGlnirig On Erst attempt The ;.::.irc.'uit ,N;;\S gone through ~Hrd'uHy and the 
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at tho: recdv<.::r, the phototranslstor was replaced v,·ith ,mnthz:r tYP0 and lhe 

rz:qulr<xi carrin wavc signal \\'<.15 rec(:ived at t11<:: output of dw receiver. 

the DB·25 connect()f, On selecting the Cii\TE 1. ther0 Wi'!:;; no changes on 

the pfograln.The sourC0 c<.xk was revisited /\galn. Tht; program \\·as ran ,yet 

3,,3 PROBLEMS ENCOCNTERD 

Lack of oscilloscope to measure and view ttK carrier \\<.1''':C from the 

lransrnitkr. /\ lot of cmnponenb >,vere damaged and was replaced. 

Interruptibk pov..:er supply was persistent during the ~okkring. 



CHAPTER .FOrTH.: CONCLtlSHJN AN]) RECOTvll\-IENDA110N 

4.0 CONCLUSION 

p/1krocompukr the problems of corruption could b:: mlnin)iD':; in a Toll 

3.1 RCCOMTvIENHA.'HON 

"It is highly recommendd that ""vbile embarking on this :proj<;;;,;:i (·arc must h;: 

.i\gain it is glso rt.commended that a serial port shouid be used :;ince the $igna! 

is a single bit v"ide. This projed could abo be used in '-i prou;s:~ing industry, 

'-ind cdlage industry. Further ilnprovrnwnt codd be nwke by inc'<:;;3.sing the mrmber of gate . 
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'(kcbratiGH of ha~e [;ddress 
Private Sub F·'n1:l ... bad{J 
Const BASE '" &H37S 
Con~t STATUS '" B,,\SE -+ 1 

'd';;cLu'aHnn ;;'od~~ 
Dim G;.'tk{4) As elates 
Dim mnnuntV;;lb(4) As Ctlrn;.~ncy 
Din: sysReady i\S [hokan 
Dilrl alX~'Junt vals(4) .As currency 
Dim sysreiHly fl.:'; Ikokan 
type Gate:, 

nwnh;:rOJVehk;!es As Integ;:r 
intcrvf:i /\5 Int{·g~r 

act.ive i\~; Boolean 
End Type 

'cG(ks f~)r d;:,u to work on 
PriY<1t~) Sub forrn),oadO 
okCmdYnabkd "" False 
'Tin:-;er! .Lwbbl "'Trw: 
<inlountVabO) '" 50 
arnountVa1s(1)"' 100 
3Jl1(;HntVals(2) '" 70 
:.H1wlmtVals(3) "" 80 
E',nd Sub 

'COd\:5 to ,:heck th\: slatt of the hardv,al'c 
Pri vme Sub T'on;:r! _.·nmCf() 

fl "" fnp(ST:\TUS) Xor US 
If Inp{STATlTS) Arid. 8 '" 8 Thtn 

sLltlJ5~dsg '" "Han:hvHf<:: is conHcckd ,ind funy t\:nc1lona \" 
::;ysReady" True 

Flsdflnp!STATUS) And 8 <> 8 Then 
sL.:lHl:,iv1sg '" "Check that hardv"'-ln:~ 1S cOlHi<:C!ed a.nd !1llly fi.mc1!onBl" 
sysRcady" False 

End If 
:,:ysH.::ndy '" 'fWf 

If :';ysR';;J.dy" True Then 

"code 1"0 s1:;trt cuunting 
For x "" \) Tu 0) 

If a .And 2. /\ (? - :d":2 ,,- (7 ~ x) Then 
IfGaLC(;..;.).acliv<: '" Tnw Then 
(}gtc(X).inlerval'c Ggte(x),inWfval -{- 1 
[be! f Ggtcv,-).aCtivf ,,; F<ib{·rh;.-:~n 
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Gat:.:(x).aciive '" Tru<;.~ 
Gald),;.:dmcrval ,,: () 
End!f 

EL,df::t And 2 ;, (7 - xi <:> 2 /'. n -xi Then 

'st':.ting ofthnt for C'JtH:1ting 
If Gatc(x}.act\YC ::: Tru;;;Then 

timeF ~ Gatt:(>:}interva! ! Ion 
!ftknt"F >:::" 5 Then Galev~).numherOfVehides:: G'Ae{:<;).n;,;rnh~~fOfV ehich:;~;, 

End If 
End If 

'(~odes for thi; rnonitc,ri.ng p.nd 
If gakDat8.(xl.VahK ,,: True Then 

okC,nd.Enabled ::: Tn,;;; 
Forn12mnountLbi ,,: "Amount for" & gateLhLA:q.C;}pt1o

n 

Form2,t'JtalVehLH::-:: "Totai nurn of" &. gatcDat;.i{x\Orptbn &:" per day"' 

Fonn2.:3.motm.tV al ,,: at'ilOu~ntVals{x) 
Fnnn2.\(*:JVehVnl "'" Gatd.x).nurnbt::rOfVehkks 
Form2.totalAmtV;'11::: ;;llnountVab{x) " Uate(s/.numb;;;;{H\f<:hi,.:.;ks 
fGrrn2.d<ltcLbl ::: Forrnat(NO\v, '\kl:nu11:YY:YY hh:mm:

s
:< (lrnprn") 

\;ude f()f displaying next gat';; 

End If 

End If 

End Snb 



APPENDIX H: C01\'iPLETE CIRCUIT nlAGRAlH 

FIG 10.2 TRANSMITTER CfRC1JIT DIAGRAM 



Fig 10.3 RECFTVER (THCUIT J.HAGRAM 


