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A HS'fl{ACT 

hli:t!i',2.,enl duur con!.,olkr is a form or ;tnii16al inv:llwent s\,':;,tun that aUlol1ldll:allv ~;r;t;,m~ 
'':' ~ , •• f ~. ,. ~ 

(} door when tf:ltllc approach(;~" (lnd doses ailer pre:';ct time dunuion it:'; suon as there is no 
further tmffc Thi:) prOifGt ,<vas dc:;ig!K:d with dunHion of open OIHA<:1!)On hour 'Nithin 
',.,-j'HCta dle do(;r opellS to both ulhmH:C and exit motion but on c<,Jnlpietinn of I,he open 
0puilJion h<::;Uf, it s:.;y;tch(;:~ to <) dosed upt:ration hour ,,'.-jiLin \vhich only exit motion is 
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nf c: pc,n" '1pi ,,;··.1!;w<" S«,'tM » 'll V"p;;)h! d(·t<"".<in;' V;1;;i'il ';t"';".;,~<: ;:5 ih,' in'):l< f(:~r cnQJrnl _. ~.~ }\. .••. ,~ S ;".:. ........... .• ~.~ • .,. "}'~' ..... }.(~ S .(v,.· .. c.. . ........ } ......... .......... v~ .. J ....... V ".-•• -' .... ~. • ... ~'"!''~''''' ... .... 

';;:""'"''''1''''' t,''''l'l'pl(,pv (~~i':"5it;'''i' in'v'.l! 'n:i;,l. (':<:11 ,v-";;0 k;~hil{'lq{.','\ ·'j'lv'. /"·j·nfrrj· j "V:;t"'lll ic; m" ";'-'''''''1 <;..? .... ' s Vw ........... ~ ~ .. ( .. -~ .. :jJ .... :/ ....... s •. JO:' ... ( ................... ~ ..... , •. t-.. ....... ..... ~~~ ...... ' ..... ' .. . _l <;"";:::.J.J' ...... V~ ~J.:~ ~ .7.1'"'<~·""" ...... ~ ... ... 

"lr/""'I1ii;>:! q:'; H:l''"!"11/I'' ,·,';'d" ,'l''''-'l' 1''' (., '~l ;/T'"lCrjf:I'I';',l i{"r'l ""!1;(~\1 I'll"'" ::1"'" ·tr,,,: Ii, r;'(~' 'np n{" :"lln l ;",p .... . VV~:M"""-- ~.~ .... ,:z, O. ~(~"''''''''' ...... ": ~''' .... > «.:s, ~s: ~.v <: .• :y-, .~{ v ~ .... . ' ~" ~\..;~ ..... ~ ........... ~ ~·v ~~ ...... .,.~: ...... -....:~.~ .. , ~ . .... ,: ~. <..·t~\.1 .. ~ 

of the n:otOf, the dnrat;on (if rnotion and the 1inw t() return. For ::.'<'f}(: of c<)nHructiun, this 
i;roj<::ct. ,<vas divided into Hmc!ional sccdc~ns; thc input transducer mo(h,dc, the contxol 
oy,.f) " j" th" :~l' ",q!;,,; 'II(vl!' If> "!'d t h<" C! """Tnp" " ,'1>.:", ,,;/", 1 11":0;'1" k TIle: ,!; !';"d'IV rrV"-!I: I,' ('1'1 )( ..... ,.~~ ....... ~ ... ~ ....... .. J .)~. '~'.,.? ( ,~, .. ~ .. ~ .~ .. u s .. ~ ... ,... .... ~,~ .. ". ~.,., .. , .. s .. .{.~~ .. v"'':' , ....... ~ .'. ,~"" ...... ~,~ "J'" J ....... .:..~. v ~.'- S 

'(""" ' ; I ," I! ~ 'I l'! '! i' , ,.. 1 L" U) ;::; contro! CO by UK conlro ;HO( tile "V!t! (, ;spny peno; O{ WHT!Ui nper:tUon hour i1HU 

normal close hour each ,<vith a p;uldlncd real clockirm, H,~k:rcn(e. The d~'vi(;e is easY to 
A 0 .. 

instalL, can s(~rw as an ,dtenwtiv{~ to n manual notiftcation \. <::.g. :,t bd! board) fbI a dosed 
and OJ.Wi! pcriod of operation since it can dispby a norm;.l1 operation hour 'Nithout ed,ernaJ 
hl"tn;' 'l'l{j \',;:11 ') I'''''': 'l'IY'~" ('ll);,l,;",! s{'.C '>""'l:r'v':,' <';('I'V" "" "1 ':;'1"(-< "ll',j' ~"'i'lll"'I<" "';l'; "'jf ... " ...... ,.~ ~~) .. d.~~ {~ ..... ,(~.~ ~ ~ .. ~ .. #,,!' ...... ~~.s;J ~J~ ......... \ ...... c.,.} .................. H..) ( ."." ........ ?, <: ~ o;~\..·v (t .... ,.·7· ..... ) ~.~ 
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rntra!Ke at a predrfined tirne (lnd also prevent l;;ntmn<;;c after the d;Hwion or the pr<;;ddlnfd 
t: flY' c<~:);~ l<:,(' <:,''''' 'i~ '.\<': {" ~nN1' S' IF' in j;'ilill"c; t,'hr<:';' r'''<:''''!' c,·\' 'v" 'llv1 '"lh''f'OflC''' t' i) I;.: '1·~"l"J . ..... v., ' .. ,,( , ......... 1 ......... ,.v .... • ~ ... , .~. ~ .... < .. ~ . ..... !.( ........ ',./ ~{.( ............. <;'N.;~.( , ... ~ .... t~~ .. ~ .. } ... ); ... ~." .... l!o.·. ~ .......... ~C'L~ <.~A~ 
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i'": 1.1 A l:ln" &j' f} {"J ~l ~;' 
'-. .. . l.l .. (~.! .1.1..<.". 1. ~ [.; 

rNTROnll(~<T10N 

Enginc<.::ring is prhrwrily OHl(;erncd with the task of nuking liG: easier through 

eilklen(y in tJbor and hence productivity has led to the mtilkiai intdligen! fAJ \Vith the 

mkrocontrol1er\~vork done is made fi:!sfer. w:.curah; und k~s energy consnmimL The Held 
. . . h~~ V 

ot\::onl.rol technology v.;hich now enabk l1K>dcm ,n.w:.hincs and <.xluipments an-d ::;df control 

oriented phMbrrns to perform preddined op~ra(km \vith the aid n-f tnmsdw:.:er.=::;, logical 

varidy of electronics projects Eke autom.mic dt;etric kettle, light dinHner etc. {5J .A door I.':> 

a HOOf kngth opcn.ing in a \;;;a1l oflen equipped '<vitI-! a hinge or :~lid;ng pond to ensure or 

deny access. By design, a door may slide or rotate but here, tbis design is limitt:d to a UW 

degree rotJ.11on door syskm. 

Tbs pn~k(;t is about a tbnn of intelligent system. that enabks one way rotating 

(hxid~~ which direction to open and can abo alter the direction of rotation base on an 



1J AIM AND OIUECTfVE 

with display incOff,O{atcd; v{hich can be HSf:d tn ease tbe nw.nncr of controHing a door, 

With the di:~p!ay it helps to improve !;;OH'lenicnce of w.ltomatk dispby procedures 

involving appropriate check system to: 

y:. :\void ImInan to human interaction to its bare~;t rrHnnm!m~ s~P/J.ng tirne and improve 

),.- Et~duce the risk of compromise a-; H51atcd to season of closure and operation 

notil1catlon) is utA humanly or ma.nrmUy controUc(L 

cost of a sq.xmue running cornputcr system 

Security and safety of both !ifi;; and. property is the major aun of this devke ',vitI-! 

mtc! llg.!.::nce. 

i'Ay ainl and objective is to achieve preClSlOl1 and. reliabiJity in the design and 

construction of this sy4cm putting into con:ddcralion {he possibiEty of huilding an 

andldalintelJigent s),steJH., 

2 



1.2 

device could be likened to a self ;:;ccurity analyzer, a self reaj time docking system with 

srandaJdix.ed >,';odd time syncluun.ix.ation, which provide w:ccss control;, but with the <Jddcd 

bt~.nent ofdistributcd inteHigcHcc, it can x used as a tnlaily autonom:uus door controHcr or 

as pa.n of a ~3yskm combining distributed intelligence 'Nhh exbting globai capabHitics, It 

fun(;tinn~:; for a genera! wHtmI; the normally open operaUon hOHr calculation, dCkcdon and 

resixmse {qukk detection qukk respow,e) with each sea:KHj of operation indicated on a 

visud display unit ::;;,swrn (an LCD\ A normaHy dosing hoer C<lk:uhuion det<.:;ci.ion and 

response proceeds ath'.r a rcal time clocking of nonnal oIxTation hour h; (::ornpletcd, Slaw:: 

. 1 >. !' . , l...' d >! ! 'I ' I . !' & at W llcn onJY eXit mov'Cmem 1$ cnaoit as agaHlst hiC norrna op,;;raHon lOur In \V lW 1 Doh! 

detcr::tion and respOll::.,e is incorporated to cartcr hg emergency, 

open lwur and normally dosed hour durations distinguishes this project frorn every 

other tbm the open and dose period, 



1.3 METHODOLOGY 

Tbe techniques in this project invohie the use of a voltage noor mat, an 89c52 

micwcontl'ol1cL a BA6209N reversible mohH' ddver and a I6x2 LCn. For ease of 

c(lnstmdion~ this project wa') carried out in rnodules; the input module (floor mat as it:..> 

major componem), the con1.roi module (a microcontrolh:r a:..> its major cornposition\ thc 

display moduh; (a liquid crystai display unit ilS its composition) and the ekctrom.echankal 

rnaduk:. The coordination of the door is digitaHy achievc through the input module hy the 

application of a voltage floor .mat {hvo of slwh floor mat arc incorporated in the circuit 

design loc~ltt.~d at the cmram.~e and the t~xit through the door). The voltage Hoor mat is a 

compnsiJion of switches/contacts conn(:ckd to groun.;j pntemild. The state of the floor mat 

ddim::s the appropriate ~;;Gntroi for the door. A voHage logic !eyd is sent by Ow Hoor mat to 

ttlt': control ni(H.hk~. This rnodu.k was designed to digitally rcCOgniL};.: the state of the input 

moduk \:¥'hh the ald of its emhedded prngram using a low level hnguage (a.,;;;sernbly 

language). This program n.l.so controls the display module; the visual. display unit, which 

describes the time du.raHon for the normal. operation hour dbpby and also the closing hour 

diS1>lav with precise real time dockhuL l~ y J'. ...... 



lA .LIl\1fTATI0N 

app!k<llioll which could be mor~ cOnlpEu~dng 10 progyam. A.lsG; if incorporakd to control 

v ' ·····1 :i I " i' I .. many (leVl\::.es or sysh')ms. the vltnous wnmg st:. KX.,oJ e or aHotment Of cae .l composition 

may not bt~ pcrfect1:y- synchron.ized by the mi<.:rol.'ontrolkr, thereby creming a JXissibk 

systcrn real time docking failure though ~i. may not be Imm.wly noLeed hut fOr higher 

machine computing. ;;;ou!d generate error. 



CHAPTER T\VO 

L1TERATURE REVIE\V 

A door is u relatively solid SUrf~I{;e, opaqw: or \vholiy or part.ly gla7.!.:::d. that dosz~s 

exit. for ventilation, pn:;venling pas:B.ge of air, wdw>ing air ddthng and creating an 

cmdcnt for this purpost; (such ns Priv<'lcy and noist reduction fi)r acsthetirs) 1.6, 7, and gj. 

three methods by whid1 an intelligent door is activah:d viz; 

}< A. sensor detects appm~Khing trafik and adl'v'mes (l corn:;sponding circuit to open Of to 

cbsc door 

'. ! ' l SVillCll or ;;1 SWIpe tara. 

'# The USCI' pushes or pulls the door. Once the door ddects the appHtd i(.>n::e, it compkte~~ the 



2,1 HfSTORICAL BACKGROUND 

The Qkk~(;it door in England ran he Hnmd in Wcst··\1ins!.er Abky and dates hom 

IUSU. The earliest ncon.b of doors an: tbose n;::presented in Ow painting of the Egyptian 

ftlbs. in vvhich they are depicted as single or doubt.;; doors eadl in a single piece of wom"L 

Heron of ldexandria (BC ! 0-70) created the IIrst autom.atic dON. He 'Y\}as a Hdknized 

Egyptian engineer and geometry in A kxandn\ Egypt. 16, 7J 

One of the appHcaUons of uuto1l1mic corHroi wal> JaTH(;S \Vatt's use of fly haH 

governor in 19W1 to keep the stearn engine he invented nmning at COfGtant sfwed. An 

<:arlier example 'was Edmund Lee's (Engiand 1745:1 nse of a swaH pilot w1ndmi!1 to h.':t~p <'l 

The nrst automatic do{}rs used by people were invented in 1954 by lard Hewitt mYl 

Dee Horto and Viere installo:::d in 1960. It mad.e use of a mat aduator, The idea came to 

them in the mid 1950's when they saw dml iJK~ existing sv{i.ng door had dH1'icu!ty in. 

operating in the high ';,vind of Corpus Christi, Texas p t, 12]. Upward sliding garage do Oft, 

roB top dcs.k~ which has H similar tbrm, ,,vas around in the mid dght<x:nth century P 1]. 

intelligent dom system is an advanced mliomation system \'liith a \·v1dl.'. and vast application 

Wood\vo1'k l n 96.5) pointed out that, the kind ()f kdmology crnpJoyed by ,1n 

organizJJtion would Jdermint: the Mrudure of the mg<:mi1" .. ation~ Hickson D. (19(9) viewed 

the intdHgew.:;.e of an equipment as a factor of work- .nov.,: inkgration, 'which is a 

determined by organizational cfiectiveness, 



In lng, Fmnc~ had her revolution WId casuling exploding of new thi.nking, kd l<) the 

development of revolutionary new sy~tem of mea~urem~nt in whkh. all the djHerent 

physical pmf·}'~rtics \vere Huked by interrelated unit~; the lnetrie :systenl. The first weighing 

would balance if H'&y were su;:"pen<ied from a heam that ':1:'ts supported at its center, 

Balances were in use in ~<Aesnpotmnia as early as 4000 year He. They consisted of stmight 

pieces of\vnod ~us1X~nded by a cord passing though the center. 

The Greek and. Romans used. balances, struck from mctals, usually bronze with 

rlng-andhho!es pivot Bismar was the J1rst (Ccorded l<:HTH ofwdghil.1g devke i.n 400BC 

was shovm m~ the chant by a plum bob crossing its i~lce, 

Han.sHoHy,dn's famous pOItralt recorded the representation of the knW.>edge behin.d a 

Load t:db 110V"; He in lhe head of every ek~c{ronic weighing machine v.,;hi(;h is a 

composition of 11 strain gaugc~ thin meta! i~}H electrical resistor and a povicr supply, f14~ 

, sJ L 



(ib'88). [171 

thcrn in .3 types (ncmntiv;, smccfics and cholesteric:=;), 



;.->cattering crkd.s in liquid crystaL and findly th~ n:al.i7.iition of the Hrst operational liquid 

into a mUky turbid state DS~Vl displays could be nperated in transmissive and in rdkctive 

mode but they required a om'3idcrable current to Dow i()[ their openHion. pO, 21; 221 

1960s: Pioneszring work on liquid crystab vms undertaken in the bJc 1960s by the UK's 

cV<lJ1obiphenvl IklUid tfvst,ds {which had corred stability and u:mlx.T<I1Ure 1}mnclties for ... ...:; .:;.. ,. 1. t 

HroV~l1, Boveri & Cie \vho prodnct~d displays .Ex \vrist v·;atdws during HH:~ l. 970s and abo 

to Japanese ekctrouit':s industry which soon produtt:d th~;; l1rst digital quartz wrist >,vatches 

Resean:::h Laboratories in Pittsburgh whl1e working with Surda-Ii A.rora and AUi-ed Saupe at 

10 



improvenlerlts of lower opcraUng voltages and 10v.;e1' lxHvcr ;;onsurnptiOH-

197.2: The first a(tiv~>rnatrix liquid crystal display ptmd was produced in thc Uniled Stat~~:3 

pSj 

.i\. detHikd description of the origins and Hl(; complex hbtory of iiquid crysud dispbys 

Castellano in "Liqu.id Gold, The Story of Liquid Crystai Di;,pbys and tl1{~ Creation of an 

bdustry:: /27). lUlOthcr repon on the origins and history of LCD trorn a difff.:wnt 

perspective has be'cn publbJv:d by Hiroshi Ku,;vammo, availabk at the rEEE History 



( " 1.1 A 'OtfP U "rrIHI,'r" .. ,1--1.1"\..1. .L:.s l"\. . .1. 1'- .~.-! .t~..: 

nES!(;N ANALYSIS ANn CONSTRUCTION 

3J llESIGN ANALYSIS 

. • I . 1 , Hl mOIJu cs as rcpresented ncl.Ow;. 

I 
! 
~ 

THE INPUT 

THAT'"sSDUCIiR 
.hfODUJ"E 

THEDISFLAY 
MODDLE<'" 

Fig 3.0 block diagrmn oLm intdlig!.3fH door contwHtT ineOrpOHIJiHg display 

12 



1. The jXI>,Vcr supply module 

3.2 THl£ POWER MODtiLE 

!~ 
::::;:~ 
i··~.·.·.·· 

:1 
j~ 
;>-00 
<,' . , 

./" 

:' _ .. ,-;. {:.-..... 

ie-t 
"":~ . .a~ 
i 1iP$,. 

~ 

.~ 

~'>~ 
··~~,>ff'?-·· 

~~ 

i}; ¥~ 

l ..... j. i!f-~:A"\ :tC< Vm:'$ 
~l:~ { ", )Im~ 

~ __ .:k_.y \'y/ ~.i 

The povv'cr supply unit '.\i'll'; designed to supply hvn regulated voltage::; (d.c), 5V and I2V 

respective Iy. 

/\ 24 V step t!i.nvn vohage trans[.)nner >,vas us~;d to sfep the a,( power source voltage fi'om 
the PHCN ~lri:,j this supplies the fKi\Ver 111PW- 1.0 the circuit wfth iw :,econJ.ary {",;rminal 
connected to a ILl! W;'\Vi.? hridtK~ rectifier circuit 'Nhich conwrh Hw 24V(thou~h not reaHv - . ~ -



up to this amount} ,:u; voltage into d,c voltage, The bridge mdifler circuit h made up of 
6;)uf [N400 I diodes, A ripple filtering capacitor C! Vyas connected in pamlle) with the 
output vnli.age from tb~ rectifier circuit thll~; making a pure rLc supply For 1'1% ripple 
voltage (VR) uner nlJering with a peak voltage (VP) 

). . .... 
t:(!·;:(.:'~.g~: a~' ~.).v a[l'{)SS' r'ect::/ .!.:.:-f' C:~~'('t~~t 

j ~ (' a't /dt 

i ~: (~ ~ (~+·.5 /0.01 ! 

14 



AC input 

/" .... .f ... (-... '.;~ f::k:~~~(~ DC ~>.;(?': n;pph~ 
~-.-.........J ""'~i ... .... '..... 'c', 

... 1. if 
/T' hi 

.~. 

/\ 2200FF 35'1 "va<; us~~d because If is thc do:=;<;:st sizc capacitor to tht cakubted value and 
its avaibhiUty in the mrsrkeL The s'.vlJch 5\\11 rontrols the turning ON and OFF of th',,; 
circuit to the rectifier of the emire power unit The t\V(>vohag¢ regulator; 7812 and 7805 
provides constant voltage of IXV and 5v respectively. The light emhting diode serves a..-:; an 
indicatnr. Since the diode only require <I maxinrmn of2.8V to pmwx ON thr indication, a 
3K re:,lstor was u9.:d as a (:uucnt Hmiting rcsh4.or to sink curr,,~nt \vith avo1tnge drop of '/r 
aCfOsslt 



Fig 3 A Power dissipation un a resistor 

3.3 THE INPUT 'fRANSIHJCERMOIHJLE 

Sensors fOf btelHgerH doors are generally: 
, ,,' ~\ 

1, Pres~ure sensor: this is mostly ~l floor mat (mat actuafor} which activui,;::.'i the opening Qj' 

the dosing ofclreuit ofthe door when sorne one Hands on it 

2, Infrared ~.;enSOf; this is m.adc up of an ini'r3J:'cd tmnsmiHer (som(;timc:~ an LED) v{hkh 

, .. '1...1 " l .~. 1 n '1 1 • 'I!. tmnsrmt an lIPilSlu e m.wt my onto an 111.rare< sensor. y'; WI'! ;unnu.we or an OCi'cd 0 oc!';.s 
~ • J 

the Ix:anl, the door opens and ch.iS''':;s, 'lAwn the bcamb restof(xt 

4. Radio 'wuve scns(,r v;;hkh (·an b/0 triggcnxl b,Y somt~thing that someone (:arm:s or IS 

lnstaHed inside a vehicle. These arc popular f;Jf gamge doors . .in other to activak 5cm,or, 



prevent the door closing or reacfivHte it if an (jbjed 1S dc!.eded in iw pHth 'vVhdst dosing, 

Tht: input tram;ducer unit Of sensor Jhr this project is Hwde up of a voHag~~ Hoor ,nat (a 

preSHlfe sensor type of weigh; deu:cdofl) onwhieh diG load if; to he ddt(:tctL It is a 

pins of UK: microcnntmlkr und ground potentiaL 

, P3.J 

····<LL.Q·~" .... -;.~ __ 1 .. :;'>-·'"'' 

........ () (>~ .. 

, 
.. _.-:.'1.,. ... 1..l.} ..... 

. ... (> v··· ... · 

FigJ.S input!11odule circuit 

3.4 THE CONTROL UNIT 

This moduk 'Nas dtsigned to control the S'vvikhing and hidired.imw.l operation of the lnotor 

in the ekctrom.echanical module and control the dispby p"..:riod and disphJ..ymQzie, it is 

(Olnpo:'t::d of an W)CS2 microcomroHcr, ,<·y!lieh is the brain bz~hind this projc(';t and 

: '7 , / 



flmdions on ttl\,'; bas1s of the pnxk:.fined a!gotithrn pro~/mlm1ed into m;mg (1 10>"" level 

vee 
--"'r"'sv 

.... /". J '.~ 
~----" ...... ,.........:,.. 

n 
.... --<) (;.......-.. ...... . 

1 
~.- ............. -.. -.-- .. 

(} : .......... . 

Fig 3,6 Circuit diagrarn tOf the (ontm.! .module 

.3,3,1 The Mk.ronmt roUer (AT89C.52) 

The /\'1'&9C52 is a knv PO'NCf, High performance Cr-AOSS g·bitmicrorotnputer with ak 

byte of fbsh progrmnrnahk and em::;ahlc read on.!y memory (PEROMj. 'The device is 

manufactuwd USl11g Atrnd's high density nom.'<;1atik mernory technology and is 

compatibll} with the industrial standard 89C51 and c: 9C~" ::. instruction set and pill out. The 

on--chip n~lsh allows the program to he rq;rograrnnH.:d In-systeul Of by 



nonvobtHe memory programmer- It has an endurance of lOOOwrlte/erase cy;;Jes. IhHy 

sLJtic op;ration of OHz to 24H:r~ three level program memory lock. :; 5 6 .J g·hit inkfl.Hd 

RAM, 32 prngramrnablt:: (i.e, they mc each bit addfes~:abk) i.nputJOlHput ElKS, t!mx 16"bit 

!lm~~r!counten, eight interrupt sources, programmable ;;.{~rial channel, low power idle rnode 

~md low power-do\'vllfD.odes. 

Fig 3,7 pin conhguratinn of /\1'89(;52 
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Table :\.1 D,C characteristics o1'3.n !\T89c52 

DC Chmacteristks 

Si'mbci "'?f«m~("" i C~:i::ji!i,~n Min Max i Hnil.~ 
~~_mm"'''''''''''''''''''''mm ........ ~ 1, ---t-·---·~·---····"·-·"··"········"····i··"'mm .... -

',f. :"~":$; L,:::,(·,,;:(::·.~:~';f ':::'''t(:''~::' ~ >~. j :"1,:; .': ,': .... : .~ ~: )~ . 
••• • _--_ ••••• "._ ••••••••••••••• - •••••••••••••••••••• : ••••••••••••••••••••••• ~ .................. ~ .................. ,.,. ... "' ..... ~.,.."",..."'" } ........... __ ;:~...: ................ ~~r r~ __ :~:~: ___ ~~_~~·~:. ~_._. } ••• _.~ ___ ~_ ••••• _. 

~ ',. ', ... ".~ '/~ , .. "" .. ;".r:.;; 1 /i .. :, . ,:.<:: 'i· .. f: :'; 1 '<; 
i···'~:·····················l····~::':::·.'· .. ::::·.'····::.::.: .. ::.: ................................. ~"'.'" ' ._._+_ ................... ~.+ ...... m ....... .. 

~. :/., 1" ::-'·.;;{i~~:};t·: ...... ·~·:-::;:)::-:·· :[.·:·:-;:-S";··\.':,:'{,i ~ :::.:::.~ ::: ?\.(.:.··n.:~ 1 :( .... ~;"~.:: 1 v 
.-~~-.~ . ..,..~ .................... -, .... ~ ...... - .. . 

'.!.:-,.' ~: .. r.:r·u~ ~'~:'~~F; :>:::::~':~ 

P:;·:·t~; i, 2 .. ?- ':f. :::..t:; 
·~x .::;:. ::·Jq~:.t ~"'::.'~~. ?:: ;r:~ 

P ~~:<~~~2{::S t ... :-,.::· ~;::~: ~)Jr·:::::$:():·:. \;::;~ m~j ~~.>:~~~.~~.j :::~: r,;·::d;.d :;r-,~·.:~~~r:r:r:.::·r: ?j"'}:; ":.r:;~ r':~ 9: .. :t::~:-r·:;·~:,r::; ~;:: :;:n~ ,:i;:'fi~'r: g(G:1~~:;.: 

~:ur :::);:;·'d l~~: c~~::··:·.;:·1c::·:~, 
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W .;:s:.;:, ': ':~';'~'(''''1,1, 
,·f:; (. :': +':.::':: 0; •• , 

: 

",

":, ~/::>~:r:'::;;':':; O~~f;:::.~:::'~ \/:~,~~~~:~ .. .;, :.: ·2::;: 

_~~ __ ._.':'.~':.::" .. ~.".'.'.' ...... ,i,l:, D·:: C\;.~;!L: ( j .. ;:·f~:<:t . ~~ 
~ ..... ~~~~ .... ~ ............ ,~ .......... ----..... -------.. ~ .... " ...... ~ ... . 

/\,CcharactcrlsticsoHb.'AT89r52 

AC Ch8racteristks 

s ~: ;.:';: :h:':; ~»:;;:>:"'~(~ ::~<:::::-:: :i:::·~~~:!j W':<~~: ~ ·'ft..::';:: :::~:;~ .. :: 
~.?:::A:r(·.:..:'::.! 8~~::ryf m~~~{ {>~:t:S·~· ;::~~;?':"i~:}:;:':-~f .:::&::: .. , 
;:<';,;t'· t::. n':;, ~j~~:.'jc:~. :r.i;: :(. :~ ~::~::~~::.~; ~:3>!"}2 .::r·iy ,:;:nd 
f·J[··~·~:::::~;.J:· c!~>:;!{·;::~·::r ~::~ ~:r:;; ;j( .. ~ .. ;.:.>,? ::~ :ht-$* :~f .. :(;y 
. .)~: .~.:; ·:>:):':d: ~:<:-:"':~ t,:~}·t~rj ~":~~ :;B \ :':d:( 8:~:;":'<: : n ~r::) 

:[::·::·:;':~)~i. E~·q;~::·J::'::· ~ .. :,. -z~t:s:(;L:~~ ~·8.:<':{t.Ut:~ :;3~\r:; 
c·::·;~·:~~;i:~;:?"">;: f-.:::' -:-::·:<:t~~:)·j(.·~ ;.::~.:::.:..:<j:-.;. ;r;;::(' ;3.~~:>('.t 

. .1,y::;~: {-:;i:<~t:{'N 

U(:,~~-ef 0~>":-~"~:;t.:r~~~ (~)nd:tv{n~f. l~){:·j f .. ""-::.~·~"':;(':~,,:~:r:(:! ~'::f ;::-on:\ ALf::·';:n~)::; "~:'"~~~ p~";: __ }.~' ;; :'{.:{! pF: :(·:~d .:~,-::p.:::::-,j::Si:~:;{:: f~>; .~~J~ (.·:h~f· 
(;:_:~Pt;:.(;. :: fY"; p~;" 

i 1;1 MMt ()-:;cm~tc!' i \fati3t.!hl ()~Cm,1~Of i 
: ···········"·'~--'----r·························f· .-----"~' .. --------- .... ; .................... --".--~ 

.. ~~:~~:~::,.~.,, __ .J~~~:: ...... __ ............ "" __________ f~:'''-r;~:~L~ 

: t~ . { : -. ~ ,:;,"':; 
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The lnpui signal from the Door .mal dictates \.>.:hidl action h td;.cn by themkrocontroller, 

The inpuUoutput ports <tfC by defauk in the logic 1 state. The 11001' mat thr entmnceb 

{;onnccteJ to pin p3.2 of th!.3 Inicnxxmtrolkr (external interrupt 0) whkb toggles from high 

rcprognumncd instn.ldion) sends signal of logic 1 and logic I} via pins Pl.5 and 1'2.4 

respectively to the l1lotor driver indicating a !{)rwurd rnoUon and aUer 4seconds, .a pube 

state nfbecond after v.:hkh a fiml reversal of the motion (a bgk () and logicl on pins 

P25 and 1>2.4 rs;.~~;nectivc!v) is directed bv the microO:}D.tn.;lit;r to ::he motor driver. ... ";.' -:/ 

Similarly, when the exit nOM mat (\.HU1ccted the pin P33 of the rnicwcontrol.ler {t~xtcma! 

interrupt lJ toggles frorn logic! to tog!C i\ u p~~verse action on pins P25 and P2A are also 

carried out by th.~ microcrmtroBer. 



304 'fHEVlSUAL DISPLAY UNiT 

U2 

Fig 19 circuit diagmrn of the display module 

rnicrocontrolkr sends (bUt to Hw LCD to display the 'open hour'·,vithi.n which both 

entrance and exit rHotion are allowed but aikr some tlale (f(ir the sake of this project, a 3 

minutes op~;n hour and a 4 minutes closed hour was schedul.ed) u 'd(l9:.d hour' data is scnt 

to tb;: to the LCn \vithin \,,;'11ich only the exit motion. is allowed .. This hO'Ncver wiH last tor 

a certain duration alter 'Nhich the microcontroller rqx;ais 111':' overall process again in a 

24 



Fig },! 0 a typical I6Iine by 2 line LCD 

'I" ". I' ,. ') l' f. ~'!') J" 't '1" 1 "i !, I I! ~ ,> ~ , . he i H .l.fH: oy '" !lite ... C. C t~pwys IS lJUI t m a .,st co.ntro l\~r; t.ie ~o.ntro . er ,1a.S two (~~mt 

instruction code, such as display deaf and ~ttr~,or shiil, and addn:ss inn.mnation 1'.:)[ the 

he \v.rittcn {fora DDR.i\\1 or CGR/\;\·lWhi:n the address intbrmati'Jn .is 'wT1Hen into the 

instruction fcgish:r, then data h sionA into the data register from the DDRAM or the 

CGRAh.{ 
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Tahle 3.4 Pin inkr!nce .f.wctiofl 
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· .. 
Table 35 optic}.~! characteristics of a 16 line by 2 line LCD 

.... 
«}lHHilmJ 1Y1> )hx 

CRZ~r 
-~~~ • .,J....,.,.,.~ 
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cx ! ---------- -------------~~------ ---.-+-----------.<----~ . ~',,","; : 1 3 C: 2(g) 
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Fig 3, 12 operational voltage venus rcspons·e time curve 



Table ~t6 Ekctrical characteristic of j 61ine x 2linc LCD 

3.8 

----.~-~-, .. --.... "." ..................................................... _ ..................... -- .-.-------':----~:---~~~-

Input to:..\'" \~)lL '~ .. ..::~. ! 0.6 ~ .. / 
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1 OA V 
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Table 3.7 tcmpemiufi? cbarw.Aerblics of 16 line by 2 line LCD 
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3.5 THE ELECl'ROrvlECHANICAL UNIT 

--~, ............. , 

I , 
[j~!iIJI-;-;}:i-+' 
,;' : I"A : ',: .,,·~10D: ' 

11 i' ,( •. 

;:- ..... -. -. . .. " ~ 

.. . :. 

j ....... _()- ... ":" 

Cl 
..... i ......... -4~ .. . 
~ Cl 100mf j (::2 \ 

}'OOPf :E '00mF ! 

-"'., ........... ~~-------------j 
FiiX 3,13 cin:uit dianram of the electromechanical module w b 

Th1S twit hmade up of a rnodel of a nne way door with a bitiin:ctiona! lHotor controlled by 

a I H{) tox drivi:r (BA6209N) reversihle lnotof drivcL 'rwo bgk.: 3:nputs fi-om the 

and afh:rv{ards, logicO and iogicO afC t~~;;rll to the driverE}f i1 brake condition which (,;pans 

f<)f Lscconds Jnd HKl1~ logic 0 and logic 1 are sent fiH a reverse motion tbr a duration of J 

se,,:onds to pins 5 and {} respectiveJy, The rnotor is a 12\/ i.Lc JHntor \\:hich is po\vcrcd 



direct.!y hy the Bl\.6209N motor driveL 

35.1. Motor driver (BA6209N) 

The H!\6209N is a reversibk HiOtor drivu' capahk of driving hrush and even a brushkss 

InntoL Tv,'<-) !ngic inputs aHnws three output modes; l(}[,>;vard, rev(:rsing and breaking. The 

,'(Jotnt' revdving speed can lw :';Ct arbitrarily by ;;.ontroHing fhe voltage applied to th-'0 motur 

y ~Aotnr sp:ed control pin. 

j Stable operation dming rnode ehanges either limn lorwurd to reverse or \/io: versa, 
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Fig 5,11 Block diagn:l.lH ofBA6209r-~ 

Tuble]); pin des(,:riptkm ofB:\6209N 
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TIDST, RESULT ANI) HISCUSSION 

4J TEST 

tk cin::ult diagram, To ease th~ constrw:tion proClxlun: ar.d i.rouh1¢sh.uoting, the chcuitry 

\i.iW:; segrnentcd into fi . .HK.:tlorudblocks. The circuit WH-S hrst H~5icd 011 a bre~d board but dtl<~ 

to thc complex.ity of .ft~n!Ldng the dn.:uitry, the work wa:" lhHy shifted to a Vero board, 

realizvL 

The Veto hoard 'NW3 i1rst :wrapped \vith a mznr hbdc fe,r operanon to <:ncOUf:.1ge 

slnooth and neat soldering of the component on ihe board. ]:--Jumerous changes were mwJe 

on the initial proposal to obtai.n dR:ctiv<;.: result. This was kHowed hy the fimd 

not pov~'ered und the various pin layouts v:dl mounted on board. 

};< The construction '\Vas ttMt~d Il1odu!e by llh)duk 

.... 1..-

.;;.:) 



p Th:~ programrned rnicroconuo!la ViaS not veritit~d whh the drcu!t m the stage of testing 

microcontrolkr 10 the mnfor driveL The forward wotlrm \'.'<18 observed to \'/ork in. the exact 

time :..khly lor each indkat~on 'Nas equally noticed to HmctiDnin the exact thne duration 

plugged into its socket DYr {he real sight view to ohserve the opcrallon of tb~ rnoVH motion, 

> l'..t rX)Wl~r up th~~ LCD displayed OPEN BOUlt YOU /\RE WELCO!vlL This IH5tcdt'Z)[ 

<'llgorithm written into the micmcompukr. 

4.2 RESULT 

1··i;{iEN;r·······"'·~············--~···········~-···ij{niAi:l()~i···--l···i:\;IT:"N:f···-··········"'-~··········---··········I)iYii\'i;i(jN~--·······! 

; f : 

~ •• _.~; .................... r ••••••• ; .............. rr_ ...................... _ .......... ~ ••••••••• -~-•••••••••• ~-•••••••••• ~ •. - •••••••••• + ..... : ........ -~ .. ; ........... ~.-.... ; ...... ~ ......... -.~-........ ···~-.... ·· ... ·----.. · ... ··~--.l 
i l'wrmaUvopen hour 4minutes i ~4ormdjv I.mt;n nonr 4nrlnuks 1 
L ....... "'~ .. ~ ..... __ ......... _. ___ ....... ~ __ ....... ___ ........ ~-........ --.... ~ ..... ~--.......... -~--.. : ...... -~ .......... - .......... ~.-........ ~--......... --...... ~l! 
j Normally dused hour 8mi11utes i NonrwHv tkned hour 8millutes : : .;. , \ 

l.-......... --........ ~~ ............. ~-.......... ~--.......... -.-......... -.. --........ --~ ... ~ ...... -.~ .. -.......... ~--......... ~~ ............ ---...... -.. -.-....... -.. -----....... ~ ....... .! 
i Forward monon sr~.3ed 3 seconds I FOf\1!<lN motion sm:.ed ~h;~xonds i 
l ........ ---......... --.--....... ~---....... -.--.......... ~ .......... -.. --......... ~ ...... ..L ... ----.......... - ............ -.-... : ...... ~ ......... --.......... ----...... "'.-........ J 
lRc'/;:::rs<~ motion speed 3se~;;onJs I Reverse motion sv~ed 3 seconds ! 
i : f 
} •••• ~rr ......................... _._ ••••••• ~~_ •••••••••• ~._._ •••••••• ~.r •••••••• ~. __ •••••••• ~""_"__._ •••• _ •••• l_ ............ - ..................... - .. --•••• - •••• ~.~-••••••••• ~ .... --................................... ~---••••••• ~.-.-••• ~ .......... -.....-: 

i Pulse motor hcconds i Pulse lnotor Is,;:;,:.onds I 
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43 IHSCLSSfON OF .RESULT 

At power up, the dLpby module indicated the :~laJHs of !.h~~ code ~mJ t:uch section 

thne spun programmed in the umtm! module, 

Silnibrly. the cntw.nce und exit emergen(;y contml were w:.:tivatcd and J(rUlld to 

normal dosing hour duration was strictly monitored and kmnd to cOI&}nn to the 

programmed duw.tion vvithinwhi;;;h th~~ entnmo.; floor nBt 

G·~~ncruHy. the progrmnmed vdw:s wtxe fiJund to ~;onlofm to expt'~rimentcd values 

\'lith a very prc(;ise 1'1.::a1 time docking system. 

4.4 P.ROBLEMS JCNCOVN'fERED 

proto1yp;-;; of a bad cd!L required as the inpm srgn;.'tL Fir:ally however, a Hoor mat wa.s 

de::;igned. 

AHer the prograrn thr tb:0 pro.k;;t \vas wriaen, programmmg the chip to the design 

31 



4.5 CASING 
The ca.s;;ing k~r the pn~led was designed vlith a transparent plastic \vith dimension 

1 em by 28ciU hv ! 4 ern , it "vas sW'I.Kmded on a Dat SUrlhCii: connected to the motor . " 

through a tightly fitted adhesi.ve, 



5.1 CONCLUSION 

Thc prnic~.::t was (arried oul and tested 10 confbrm to the design anaiysis ofHl~':: cil"witry and 

i!1ustn:don of a nYH;; way sEd~;; door, The ti.ming features of the cin.::uit perlOrm.ed to 

pradk::diy exhihited by the display n){)ouk; fOur rnlnuh~s opt~n hour and right minutes 

dosed hour v·/as display to dem(HtStrak the program crnbedded ill the m.kroc·omroHer 

The projed expos~;d rue to more electroni;;;s and their applicmion. It h; i.ndeed a 

university. 

5.2 RECO!V[MENUAT[ON 

\>.;tmt to work on this project can develop into: 

1.-, i\ security devIce by incorporating an intruder abnn unit 

lL An overweight detector with the aid of an analogwddigltal conVt~rkL 

iiL All cmbt~dded system in a ;;:;mall personal computer unit. 



53 PRECAUTION 

'* During the bn~ad boarding, ilwas cHsun::d that the microcomputer \WE not inserhxl into tb.~ 

dr\..~uitry to prevent any hmn of damage to the mkrocomputeL 

~ In progrmulling the micwcmnpukr, it \vas cnsun.:;J that the proper marmer of inserting the 

chip into the prngraniluer Vias ensured 

'!> "The "Vero board was properly scrapped bdbre uny tzmn of soldering .,vas mmk: on it to 

ensure Enn and neat sokkring. 

'* Continuity test was carried out on each component betbre til,.;;} "vere sokkrcd on the Vero 

Wl~fl;; reuiOed to prevent short circuiting, 
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APPENIHX 

Asembly languagt~ code fix <'11) inteHigent door controller v-lith display incorporated. 

!l'lCUJOE 89C51 .MC 

;DESIGNED.JW: IKUESAN 1~ICHARD 
ADfYEi\Al 

;PROJECT; lNTELUGfNI DOOR 
CONTROLLER INCORPORATED: 
:'\SSSHABLEE::BATRC)N!X PROG ... STUDIO 

U:O ... PORT EQU PO 

EMG.J)Ur B!T PL) 

STACK rou 60 

44 

;BIT i\D[)RESSES 

4 .. ';EC".DONE nl1 DOH 

8 ... SEC~DONE HT 0 i H 

;ADDRESS LOCA1l0(0 

CC)UNI 1 Dl\TA 09l-i 

COUNT3 DATA OBH 

C(;UN14 O,ATA OeM 

cuuntS DATA Odh 

coun!6 D.AT/\' Oeh 

~*******.**~**.*********«***** , 

;VECTCR INTERRUPT ADDRESS 

OPGCGOOH 

LltvW START .. UP 

ORG 0003M 



LiMP ENTRANCE iSR 

~.**.~ * -t-*» ... **-~*-t** ** ** *** ~~ I'jo:y** ~ , 

ORG OOCbH 

ORG GG13H 

.• * •••••• * •••••• * •••••• * ••••• , 

ORG 0030H 

ST;\RTJ)P: eLR f:\ 

MOV SPAtSTA.(:K 

A.CALL SYSJN1T 

••••••••••••••••••••••••••••••• 

tvU\!NLOOP: 

chk..1 : 

CLR~ exO 

eLR 4 ... S0c.JJone 

el.R 4.5ec: ... done 

SJMP START...UP 
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~«**~~~*********»**************»*** , 

$hO'N~nO ... Br:tr!: MOV 

DPTR, if no ~enirY_rY1sQ 

coil vvrite ... shinq 

coH iong ... deloy 

coli longJie!oy 

cod wrHe .. 5hing 

coH long .. .<..ieloy 

;?111???????1????11????????????7??7?7? 

7f????????????????????????????? 

no ... enhY._rY1sg: DB 
01 11 ,BOh,""J)HD£RSTAJ"4D, .. 
".O,OCOH,QCOH:'(;OD CARES FOR U ",0 

~D .~.t'v~tSSTl.\GE?: fJB {) 1 H/30ri~}·· ... ; ... SC~RRY 
!"'~O, .. ",O.OCOH,OCOH,"ENTR/\NC[ 
AN"O'AORE ,,," 

;???????????????????????????????7????? 

????????????7????????????????/ 

shc~w ... rnsq3: 

eel!! wrile ... Slring 



coB v.:rite ... String 

Goll long .. .deley 

RET 

ki3: DB 01 h,HOh," DO YOU KI'-HJV1 
«,O,QCOH,OCOH."G()O LO\!ES YOU." ",0 

ki_6: DB 01 H,80H," SHL OPn-·~ 

",O.OCOH,OCOI·t" COr..,<\E n--.i PLEASE ",0 

~*************.**t****.***«***~~******* , 

SYS.JHlT: 
TCONA!OOOOJ Wi B 

f,AOV 

TM()D,H00000010B 

r,.MJV THO,#06H 

t·N)\! lLO, #06H 

"flO'! iE,#00000111 G 

CLR LCD,JS 

MO'} RO,ff2S0 

f'1l0\! RL#240 

MOV R2,#16 

AC/\LL lNT...LCD 

SETS frO 

SETBeo 

RET 

tAO\' ,A" #:38h 

f\CALL 

DJNI RO, 

tv~OV !\ #38h 

/\CALL 

!\CA1L eHy ... j CCus 

MOV A,#3Sh 

;\ACN j\, #38h 

AC,A,LL 

AC,ALL dly ... ) OOus 

v\!d!e.Jcd ... (.:rnd 
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AC'\LL dly .. 2ms 

MOV A,#06h 

wfllB .. !c:d ... cmd 

,ACALL d1y .. 2rns 

RET 

eLf< A 

t·/;OVC A/yo+dptr 

A.CALL 

AC{\LL dhi .. 2n:5 

INC apm 

ty~,()VC 
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Hxit ... l.rvrite ... slrlng 

diy ... l00U$ 

'#rite~Strin{"L!p 

exil ... wdle~skng: 

JZ 

r\CALL 

ACA.Ll 

[Ne DPTR 

RET 

dlv ... 2rmJp: t'JOP 

NOP 

HOP 

Nor 

NCW 

Nor 
HOP 

NOP 

NOP 

DJt·..jJ Rl,dlY . ..2msJp 

f.'ET 



(iV .. i OOus: !'-,I;OV R7,#50 

~*~****~*4**»~~****~*~***.*~~*.*~** , 

;onu __ OelGY: 

long .. dela;t...!p: 

lonq ... dB;(J"lJp 

wrii(;j::::d ... cmd: 

\NTHe lcd~dorG: 

lcd~p(:;rL A 

tvKN R6;HO 

ACAJL dIV . ..2ms 

DjNl R6; 

RET 

CU< led.}$ 

CLR luJ ... f:'n 

SETB lcd ... en 

CL}\' lcd .. .f:n 

RET 

MOV 

SETB k:xt.en 

CU\ lcd ... en 

ACA.LL dly ... lGCus 

RET 
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.~~*********«*****.**«*~.*.*****~* , 

lNTR/:,J·4CfjSR: 

EXiT. .. f:}·{IRAt--.K:EjSR 

CALL DOOR .. OPEN 

Exrr .. .fNTRANCE.JSF.:':Rfn 

fxn.JSR: 

RETl 

~*~~***t*.*********«*»**~***«*~** , 

id.Jne~;suge: DB 01 HJ~m-v '"(OU 
WELCC)ME ",(},OCOH,OCO[<" OPE}·J 
HCIUP, ",0 

!D.Jv1ESSAGE2: DB G1M,DOH," 
2003/15381 [[ ",O,OCOH,OCOH," !KUE$f,N 
AOFfEtJd ",0 

ID.Jv~ ESS/\C[3: DB 01 \-i,BOH," 
SUPERVISOR ".J),OCOH,OCCH,"U··K3'R 
A!Y~iLARjNVI/ A ",0 

SHOVi,JO: 

D?H( if ktJnessoge 

hCAH ~NrHe ... Slrino 

ACALL. write.'siring 

ACALL ionU,,:doloy2 



DB 01 H)10H,"BYE: 

DB () 1 }i,SOH," 
2003/15:381 EE '',((OCOl'-COC:OH,'' lKUESAH 
}\DfYDAloJ), 

fv10Y 

AC:\lL wriI0 .. 5tring 

~A()\/ 

.A.CALL write ~Siring 

LONG"DFLA.Y2 

PEr 

;???????????????????????????????? 
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i·AOV f< I ,#240 

DJNI R2, 
Exn . ..TfCt.1SR 

~.cm 

PET 

/~ ~)1'() ..... ~. : 

CALL UT) 

scm rnotor Dx.:? 



C/\lL un 

CALL UT2 

scm rnotocD:x:l 

CALL COUNTER 1 

RET 

AUI0 ... 2: 

CALL un 

CALL un 

cPt. rnolot. . .Dx 1 

SEm rnotorJ)x2 

CALL un 

cpt. rn010: ... 0x2 

CALL CO m··HER 1 

RET 

,*~*~***~~*8~~«****.********~***** , 

DEJAY2: 

UTO: t-AOV cGunt6, #03 

CA.LL un 

DJNZ c:ount6, uro 

RET 

5U 

.$$~*~*«***.****.**$~********~***~ , 

UT1 : 

l\t-,OV count5, if 250 

CAd. UT2 

CALL un 

CALL UT? 

DJNZ cGunt5, un 

RET 

L!T2: 

MO\! c:Gun!4, H250 

NOP 

NOP 

DJNZ cGunt,J, UT2 

RET 

.~»*****~**».*******~«**»«.**.**~»* 
; 

DELAY3: 

COUNLO: 

CALL COUNTER.·j 

JNB fMG .. IN, 

CALL COUNTER) 

cour-··J,·j·.J) 



C:ALL COUN1ER2 

CALL COUNTU<2 

CALL COUN1ER2 

COUNTER 1 

MOV coun!L #250 

DJNZ count 1 , 
COUNTER? 

PEl 

~********~*.~.t**********~.~******. , 

/\CALL iong~.Deloy 

END 

51 


