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ABSTRACT

This thesis is learn, test and constructs “Ultrasonic Sensors for Car Parking”. It
consist of transmitter, receiver, microcontroller, 7-segments and buzzer by using the
property of reflection when signal against the object. After that transmit signal to
microcontroller to calculates the range between back side of the car and object and display
distance output on 7-segments. If distance is less than the point of safety, the "Ultrasonic

Sensors for Car Parking” will alert on buzzer.
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wesn C adiafndndiuileifugunisheinnninauamete ¢ Sdfiimmaimabuns
wusiavanned davhnstndeiiaifugunicicn mesislumstmuadasiin TRISC uay
Tnsqunsafasimslanedlsdin Trisc Warmualimiliudumaviaiodinauseaminges
dmismema limmrididdngunchdisfindeefidmiumadein TRISC Tgndes

2.2.7.4. Wada D Uaswadn E

dmimatn D waenedn E acliorlu P umssofifimnenn 28 o dewdusyedle

I (] J = o a
wosa D riou wafe D sudluwadamne 8 in 4evefl gfiavidnineduuy Input Buffer aglud



Tnefimeansormisudasiinnmeiatiiu Sunaiawdinaldloedassaniu wasa D sana
flagvndiadiu Parallel Slave Port toEndnn vhidlaums Set PSP Mode Bit Helulmsmiliviviad
melaznmeduy TTL

dmsiwada E asiivionna 3 1 fa REO/(RD\)/ANS, RE1/(WR\)JAN6 way RE5/(CS\)/AN7
Baa:4] afiem3ninasuu nput Buffer aq‘hﬁ'ﬂ@uﬁmﬁmﬁnﬁmumLwiazﬁmmwa%miﬁtfluﬁuwm
w‘%‘mmcfnqm wosasnInnauiiu Control Input w3y Microprocessor Port u’jav'nm's Set PSP
Mode Bit Somiiadtayluliueiiifio dosemaglia TRISC Hweilafi 0-2 gn Set undiag
wilain ADCON1 gn Set Tagflulnam Digital O Seluluaied] Input Bufter aifiu TTL
2.2.8 M3lg91 EEPROM mulu

PIC16F87X Siviiuasdiwuy EEPROM lauamsisnauiasi@ouluameinuundle
‘Y . v a o P R, oy £v a A w v v O O
widawhlnomadhdsiuesdonhrimdiane HeifuRienddiog4ts 4 dhaail
2.2.8.1 EECON1 iiaz EECON2
EECON1 ihi3saweiiidmusumudhiomicaemudt (Sequence) masmadanviniulsi
s mlasdeuluaneyiam
fin EEPGO \Tudleft l¥rimuaiiaudntl EEPROM viSambuanndr fa thidu 0" auiu
me¥htls EEPROM v “1" Wimsuhlaviasanusuuy Flash
1 E Tl o
{ie RD uaz WR {Dudafléfimusindunmisvviiadon loevissesdatiamnsoaalolae
§ & 1 A v - ¢ € a4 . A A G o w
fﬁawmmamammLLa':insnunmaaiﬂmﬂmmLm Washua@eweSaGauian
i WREN fhidadFdufiamadmuasnfissgnistunda wiadu o
- 2 [ a - - ¥ A - d - -1
fin WRERR uanihnms@uufistadanmzammsiwe wisreadaanviay Ssdailaven

v -
‘1" fifiensmsrasniaudasaas EEPROM uasthbifenaiivissssnsdovdagaaniu 17

Mt 2.6 TIvasBLAIRNIIawes EECONT

iim 7 {in 6 iin 5 iin 4 {in 3 iim 2 fig 1 iin o
0] U U R/W-0 R/W-X R/W-0 R/S-0 R/S-X
- - - EEIF WRERR WREN WR RD

waemg R : s, w o Geuenlel U BA%om on

- fdeuduwnaaauS e
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2.2.8.2 EEDATA
EEDATA Wilwiindayamunn 8 fn Adpamssndad@endamam 64 lud Aupniesday
 0x00-0x3F medBsuuavemdeyaasnasitusrduludiwianiiar 8 Sawhiu madeudoyaaslu
mirund) EEPROM nnededasnavdoyneannauise Sedam Srlumaudeyaarglu
wmﬁé’wﬂL“'iﬂun‘rsﬁ;uuiaadaax%ua;jﬁ'u‘lwﬁmaﬂuﬁq PIC16F87X HaaiAumutlasussdiuuny
gomnilusnisivinmadendaymiu
siavimstasfudayalumiznanad) EEPROM uéh fgmsnsnsmuavdeudoyalu
wieedldfuing udeacdisunmmevanasbimmadonibsamasiduil
aownlifianen saslulasreulnsaaesiuad PIC16F87X enshsnaqlathontie Ui
1. 35 Instruction #1509
. ‘lumsﬂ.ﬁﬁﬁmué‘uﬁwmq 2el¥ Cycle \iitn uay 2 Cycle Iuedsfifhimanstlon
. eaifigegadivnandldl o 20 MHz (16F87X-20/P)
_mvhamasiiudnuie Pipeline Ylimaniisin
- MiuaNNa WUy FLASH Program Memory S 8k (14-Bit Words)
 whpenuddeya (RAM) 368 Bytes

- whnanudiiaya (EEPROM) 256 Bytes

G ~1 3o dm s W N

| dTneauaIMIBuna Wit 14 una

9. STACK 8 3u6iu

10, wasearBiea (POR), winasiniwa$ (PWRT) uas Oscillator Start-Up Time
11. Watchdog Timer

12. swnInidanmatsiudiayalé (Code Protection)

13. Tsasemtiandsnu (Sleep Mode)

14 Bonwuarasdtygroamnimisumelng

16. sansnsunanlaelfisediu +5V 1

16. Wi alLsunsuy ICSP (In-Circuit Serial Programming)
17, oA e 20 V & 65 V

18, NIsuTIReR LoTTa SonaameARa 25 mA

19. Timer/Counter 37w 3 ¢ Aa Timer 0, Timer 1 U Timer 2
20. Iug@a Capture/Compare/PWM 14 2 @

21. Analog to Digital Converter fmxasiden 10 9 8 umuuua maulush
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22. fluganadoms USART

23 ﬁh@ﬂﬂﬂﬁuwﬁmmﬁu‘lﬂtgm Brown-out reset (BOR)

24 fiwafe /0 wasmlsnaudne A, B, C, D uas E udaswamasismonudalsiviiu %o
TRl 10 dwam 33 On

1. PORTA=RA5-RA0 91U 6 1

2. PORTB=RB7-RB0 3w7u 8 Um

3. PORTC=RC7-RCO ¥ 8 fim

RB7/PGD
RBB/PGC
RBS

RB4
RB3/PGM
RB2

RB1
RBOANT
Vnn

MCLRNVpR/THY
RAQ/AND
RA1/ANT

RA2/AN2/VREF

RAJ/ANINVREF

RA4/TQCXI
RAS/AN4/88

Vaa

OBC1/CLK IN
QB8CZ/CLK QUT
RCOMTTI080/T1CK
RC1/T1081/CCP2
RC2/CCP1
RC3ABCK/BCL

PIC16F876

Vaa
RC?/RXIDT
RCB/TXICXK
RC5/800
RC4/8D1/8DA

BEEERGOEEEDECE
B EEBEEEEEEEEE

i 2.2 Wlnraulnsaadiued PIC16FE76 unmsdamashumiandoyonisnen

X 2 E []
ndryyizedlalanoulnsamatived 16F87x tavilvimun 40 11 antsenaulUdhemih
Y . ‘ .‘: - L) L)
wihiishe) Ineaufiandeygno VO Ports visvmadmiou 33 1 lasaanmsmir bilfduduwe/ardne
Y 4 o ¥ .
Ioviavuemnan encum Ra4 Falassaamelwduiuy Open Drain foviu mindasmailuldifiu
a ¢ v | e v v Yo A a b v P
nifypomeime axdasdeshimumunainlitng dowiimBassnsnlfaldmnng wansn
1 [ 2 1 X
ndyanm V0 ui Swssnavludmendyginiun 8n fa nlWides, nand, 015dn wazmn

o d i : 1 LY ] X
podTamma’ TesnTneUwWhRmhewssndyuluisasnidsmrwdslui

a5 2.7 whitmahawessndyg e llaseaulnsamsiiue’ PIC16Fe7s

DIP | /O/P | silawas .
dgygn LQUCHEID

PIN | Type | tWined

OSCI/CLKIN 9 I ST/CMOS | 1ty udunwdtygimuwineas CPU




mTnf 2.7 (@8) whimahaueesndygraeaslulaseaulnaawmefives PIC16Fe76

mﬁq._lly'lm PP | Vo Buffer Description
PIN | Type Type

OSC2/CLKOUT 14 0 - Wutiadmmrasdyamn®m (1/4 ¥8¢ CLKIN)
einsiumdgmn 0SC I Wamidiadygnn
wilmsnsdifldndansauuualoned viarms
RC meuan

MCLR/VPP 1 /P ST wifyadEaantiv "o", eriunsiudmiums
lusunmsinSyqnoiuwwiawiym PORTA

RAO/AN1 2 vo TTL RGN Buwaianding, 1Fygduna
FynmawEan AN1

RA1/AN1 3 o TTL g Sunananans, My rudune
dmmaiaan AN1

RA2/AN2/VREF- 4 | VO TTL Y Buna/ewne, I dygnuduns
g uavaan AN2 uavandynmeBey )

RA3/ANA3/VREF 5 Vo TTL DAY Buna/awivg, nygmAue
Hyrmuauaan AN3 uaze Y INSTUTE
10 (+)

RA4/TOCKI 8 7o) TTL ity Sunaaeeme, ndnyanaiduys
Hrygonnfmaasinbuss 0

RA5/SS/AN4 1 o TTL mynos Sunaiadwe, Y IMduwe
dygnueuiaan AN4 uazendyonn Slave Select
IulvaamsRas sy Synchronous Serial Port
Ny nBuaewive PORTB

RBO/INT 33 vo TTL/ST | méfeynyion Buweriandme, 1dumadyqnn
Sumatiwinisuan

RB1 34 vo TTL LTI RV TERE

RB2 % | VO TTL Ny duyaiadine

RB3/PGM 24 | 1O TTL N ndunae e, midypmniisune
Kt adiush

RB4 % | 10 TTL g uduneio e, Tdygubueaiin

ymmMaAsuuasamusssandygin
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maf 2.7 (da) whimmhanutesndygoeesuleseeulmiawmefiued PiCi6Fs7s

. DIP | /O/P | Buffer
MAYYIT Py | Type Type Description

RC7/RX/DT 18 | IO ST Pty DU WA, SBunadyg MUY
mfacs USART, sdeyqnadoysubramniasns
Synchronous 1A MBUNG/D WA PORTD
gananifidu Slave Port nudifiadiafisruinizeas
{nlaslwsemigas

Vss 819 I - Ay INTNA

VDD 20 I \ sl

RB7/PGD 28 | VO | TIWST (2} | o dynmduwaiodinn, mdygnudueaimian
mstAnwlasen s dyg o uandin
ndganndayalulmanstsunsmndygioduw
\¢iya PORTC

RCO/T10SO/TIC 11 o ST mdgyg mudunaiowng, ndygmesstameas

KI wme uasnduwadyanaineedlndung 1

RC1/T10SVCCP2 | 12 | VO ST N BUNOAD WIS, 1Fn s aaIRa
Inaiies 1 oS dygym Capture 2 inpuy
Compare 2 output/PWM2 output

RC2/CCP1 13 | Ko ST MY IUBURADINA LALERY N Capture 1
input/Compare 1 output/PWM1 output

RC3/SCK/SCL 14 e} ST - miygnaduna/ieing, MiygnBuymiygm
wimlumsfass Synchronous, 1ty nminu
Tvaim 12C wae SPI

RC4/SDI/SDA 12 Vo ST Ny udunwiaine, aunednnndayaiy
Tnua SPL miuwaviandvmdtyannidayatulwie 20

RC5/SDO 16 | VO ST niyanuduneiowive, uendwadynmidayalu
Tvue SPI

RC6/TX/CK 17 | 10 ST iy adumaiiyn, ruammdn e

¥83nM A0 USART, mndyaynwwdmluluusnis

GOGAY Synchronous
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WAL

I = Bunm

0 = \w9ua

VO = Bune/eneme
P = Power

- = i
TTL = swudyg i TTL

o = § =
ST = NITWHININNDT AUNA

a a
2.3 ﬂﬁ%ﬂ‘aﬂi'ﬂ‘ﬁ%ﬂ
A e A o o a a oA € Lo w v
ndugaamlain vanutls adwdoditensdgaiunifivanederliiu laevhluudyees
audlosnduacldiundusgeaitaudisznm 15 KHz winii udeuiangian) oweyldiudosm
= o ' ““1" v o I U . o~ A A =2 A o = 3
fanudganhilld dailamindudiigannleiindednasmnefsndwdasifenaiigon
X & CRONVK ey
20 KHz auh] svgetvautawnlabildmmpiaets
saimahimadutmgaanlsiianlffmnzidunuiiifiemanifmmmnsnids
dl a d' 14 - : (P Al 1 é AI d‘ = n:
atudesludatimaneidamalilasimzas Gosiduemssifuaseduatimils Snfufienud
3 o & nl. b v “ [ A 2 q‘; woa oA
geaMeNEnnAuiasiuas Menaemedugmnhgeale @ Widosiuesna) sesihiifiade
v \\ X ~ d o
At W AAuAcIAD 300 Hz Tvemeneiionsiemiiaszanss 1 wasidve Srasenmnisasd
14 A' W ooa m qla d‘ L A' } 3 L ]
Wiedwdessananaindoidiadoslasmhlnnnunfussiniuufivauduiansasfarinfioduanh
- = d.. 1 & ‘: X 1 -~ ' L =
WiRemsnwnefismesfuidhamigiinenaguamgaanlein sehau 40 KHz asiiensem
dl 51 ) 1 :.’: AJ & i Ly A.‘Lv. el dI=|l’ d.'
aduliemeiealsznm 8 N wiigadnnhydesashnlwidiadasemadiann adwdeay
14 p-1 A - » - al - PoHa
bifimadenuuivenvsoonmiiudueun wisimdund ffiema
msfifiemessndndusthugaanlafieriimhfmldvawatig i 1hilghuedas
muguszesing (Ultrasonic remote control) 1W3e9dguUnsel (Ultrasonic cleaner) lngWhidud
i nsasiermamngasiaglasfanamsuznamieiudsisundun wissiannudnuasi
uwufiiaamzia IHlueteameumisesnnadmluinime lesaumsilnazama Hvdu
d.n: IJA’ s | ! o v - 1 2 al ol LAY A [}
louawiflfavegiumsliou uu edudedaafnsimamends anadinldfdneirineg
o ¥ia d 4 XX a4 2 X T
e biviu 50 KHz wnsfienafigevuinifimmenzgenfuafiuisafistunn mivesduamuss
4 P | ) e v v ¢d v v e H
gosndwiaiisstieen anasathimady dwmmsldnusunisuwmddadiaamsiafivnmesdun
fonalfenanlugag 1 MHz fis 10 MHz yosfirwiidiu GHz (109 Hy) filléiulunnsg msls

d'u d‘ s 1 L A\lN [l
Muhdnaaduisfumarudnaef 1‘ﬁmmﬁ
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gunsoiftenmmuamdnmpUinlindwmmnalasmeduluan soihlifesau
Gustmgeemlsinmernallusmeldviamamdsrmmanalindundsoulug il ido
Sunih Saenlefinnamafaigad (Ultrasonic Transducer) Tuilaqiugaanlefinmmuafaugais
ey fumdnmanld wuifen$ennidun

wundlalediaanin (Piezo-electric Transducer) Feulasianssuirawdoauiniua
wismmmana lasferudislrmudasfiogemils

wuunniilasedefin (Magnetostrictive Transducer) $aulaslusnszniawdsamtvilu
mmmmﬁ’uehumiammsm*zsaoLmumﬁnﬁmmﬂmﬂ&uagj

uuBinelasaadafivi (Electrostrictive Transducer) Foutlaslsnssmiandsam ity
WRINUMING

nruadigefuuullulrdiaania maluigaanlsianmuafugsefuuudoleiinania
uAslwhihghdldumataotnlusssmidadeamaudsiun s dodmiuss
filovsdusuagina 2 whialeamaleaninifun 2 n fusmmarfefnouduanars
wndin 2 i trenuivaglaensiilalvamaihmeiesassmssiidifemam s iU

2.7

—_——

T

LR

51 2.3 lawshemalwhgammleimausdnzedundsldeariedlfmuania

: a A o v oW ] - dl L y ﬁlu . M e
Fumseniagniedameudietedie Wlvnsdusmeidwihave & Sumanisny
nanfisuninmenandiiaineudugunanssuenifiduihgudnarsuasfianugalszanm 1 fis
v - a a | A e A A W a . v
2.5 g snumiviufiugeadleflazunnfeagiie edugaanleiatavisssnainteadalé
T L 4 W e T [ 1w o €A . Y oda € 4 - v 1 A
aEFseIn MentwinaInlaveimssiadmiminmamaimnidas dmiuumivanazaenvii
- LY T 7 d. r-3 dl 1 e ol A o WA
fatudtianlhan Genwdngmn 2 millwssannnéimsiiudvmifiafudf
] v v v L o
Walldygnaussinanaiasiyidasasiuaaaniacig Aoy Wsusnsinaamnvia

LY oA o - - nl.: [ v a [
up U“TBiﬂﬂﬂﬂ'lﬂﬂGﬂN'ﬂ“?@Ltﬂg‘ﬁﬂﬂﬂ']dﬂ’l'ﬂ.ﬂa aulasmn maaﬁmmmuuq ﬂ'ﬂﬁlﬂﬂﬂ'\‘iﬂﬂaﬂ
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omelausauifindiuadumisafifimadifetudyynteaniy Tnesar) Yrmdsianiwaitoanan
wanUzznm 10% saridswihddowdaly miﬁ*nﬁma‘nﬁwmm@qﬂmﬁmﬂi sidliolondves
ﬁ:yrywmmanumwunL{[‘mmuwatﬁummnmanamuuﬁumm-um-ﬁuﬁﬁwfmﬂuuq dmfiomad
) Misaniynazaaanhilinn

WwineanduiusiofindudusditenadmimdisTumdredunaoniiadunsi
'lﬁ“%umﬂﬁma‘lﬂmua::tﬁﬂé‘zytmmtmﬁw‘z‘mﬁwmLﬁnguums'aummaawaamumm‘lm AN
Tmum‘lﬂ'uaqaamﬂTWnﬂﬂuﬁmL‘zfa'mumﬂa‘[-zraLaﬂmﬂnﬂaummmmumu‘iwmqqamnmm@Nm
100 MW Gendihiodiedfimedorumandesinainehenadumuge duelinsineg u
Tneiwhnamnmsdummedulieduasanng
2.3.1 drduazéiady

risdefuudalswerieiltamenda (efiguamnmuionigaanlaie
nvdfaiuumeiie) sxdley 2 aths fie $aewo Transmitier uasivi (1E89) WioReceiver

ey fifogaamlgianmuafuge Sgneanuusasan e dyanoilwiniFurimi
Taansnifiurdwdssthuganmladin wihfinosinddandinn fudusing

¢y ﬁﬁaqamﬂT'ﬁﬁnnﬂuﬂﬁfmiaﬁgnaanuuum muﬂwuﬂmnﬂmﬁmmuqamﬂ'ﬁun
ﬂmmnm"wumuu'lwaanu11ﬂuﬁmm1m1ﬂﬁ1 wmmaammmﬂmuq fudutadastiu femegii
wandundydnuittasgaenlsinnmusiugefidinnduumanhivesiudeddusdsf Gon
Seysiwoidudiling duluihfufidevdoysnuciiulalasTis dopl 28

eanlafinnrusfuse i fieifs it el idondus
23 Kz Iwlaufly 40 KHz ueivaniwiutasts 23 ki, 25 KHz, ua 40 KHz Tnenowil
40 KHz dniuiitienhannfigammesifiamsing

daarilumsliondhduasiniy dasmnanmranunuasdsaeha sasgaantzin
ymanugadn ldun ﬁd&“ﬁdﬁW‘ﬁnﬁ'ﬂ:ﬁ?ﬁédﬁﬂ‘?‘sﬂu%uﬁmmdqﬂﬂﬁﬁqﬁﬂﬂI‘h’ﬁﬂﬂﬂuﬁﬁ'}L‘ﬁa'g
wauusam sl Wamged

1. Wanlismmsiameslfumenmunnaanaindigs wetlsstulassatiome by
e

2, YIT}HﬂG\’JL‘HﬂTﬂN‘H“IF_Iﬂ'HTﬂEI!’I'ﬂIJ%ﬂuLL‘Nﬂquﬂ‘S‘r)Nﬂduuﬂdﬁﬂ\lﬁlﬂmnuﬂ’n 20 Vrms
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=

Ao A Az

Huv

Tx Rx

HH M o H O #

1l 2.4 dadunsdudyineaizesgaanistinnTusfiefuuee

4. avwifisleunud (@niinddumanuldetsfisvininmgega) semrwaiages
10 xHz Ameiulooviivasiiommaluifiy £ KHz wasfiuouemad (Bandwidth) thzanos
45 KHz dmiiias uasdiunnamafitvans 5.0 KHz dmsuindy asdiuléhuouanativasdiiy
wnhumiwasshasegintien e bindlaidh s iumaiiomeiiaannandasle

5, adhauasih Ruasifevmndiundeiennnamda fswmiiuwanunsnuzssssly
vssanm 30° amuuasrasndwdnsiignaseanithsanasninumaunusssnn 1048 lwiwaa
deniudedwismadha i fidosmlitnuounisedithisanm 30° enalvenas
wsuimananiianas utiszano 104B dheduiu dafulimsmidfumaeuguaresinaluiilas
u§Bsmnmmmaliadsusasidgmminmsadmidinnian athelsimalunadiieg
Twhssemesdssumaniulfnnmian mmﬂé{mﬁmqamﬂhﬁnmmmﬁm"auﬁumu.wa fn uay
agfegimehatas vilinfudosd i uldmmems

6. unsdiflrushfnsdasfidhdmmudoruuiushiumarmifidulien manfud:
ddumudaiimsfienaglugainn 10 kw fa 100 kW yinmmassswuiiasuluanatn
100 kW snifiu 10 kW aanathasanaalszana 10 &9 20 dB wikouAEGRENet Brlimeann
shumusnastuin emadisleunud (eamiina1e) ssanaslinnfissyly Simslomiidyano
sumsnnmsiinaefifiansdunugadomion welihdeiarulgaussiiunuamstivey

. 1 L d
MBI Madal Ltﬂﬂ\‘lvl’lﬂ\'igﬂ
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7. awUndudunannsoiiawhduasiuan ouemiulSumslfaudwlng wevdds

A oW -t 1 & - . L3 4 ] - £ al .-J

wiadhiurasiifala fula Asunsofashanluniiuldluaudmlng sefoudlfgand

slauundienfiuviniues athalafinalnanadiaadoon Rawalashanadhumussyadmodm
Ineiuie WidnumsnaapuauaIr M tidanndasfure Ay

23.2 gaastlgindwaedfussmhineriem

uwudnen vasgaaniviiadueailvnaudy dasafudsaiugannlsiin gads
Frynnns, geuisranana uazgaYWe
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%

a1t 25 vinmahauraseenleiin

fnezldifunmesy war ninds enafissunBalssnaudaudamnane wenivag 2 dau lu
sawiamaviem Euisefasimsdediynnudestadond sadwfead Sound parcels) 14
ammamsdnnsefindaasanhaulidon wnssiims Sumessrenesuaniiady

29 IWAY dmiumahawdusemesgasnlsindueed wdwwadwiodidod
rnmashine vietsmniemlas afwdnsiisousantinsgnasionldlnsfanfmsnsas
Tosdwgad wnsssuummhmiasiumsssiassasnfwdosinsiaunsuan @uandhugl) ana
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aelumdumssniuiadeasaiwdeaiiumsiassushenning 'hv‘qﬁ%uaq'ﬁwﬁmm
wgas 73u:ﬁwq{‘:ﬁﬂﬂtl.ﬁmﬂu3ﬂmaq fygewdan (Analague Signal (1 0-20 mA) drygy1os
a0dn (Logic Signal i1 &ygimuaadn 8 big) aRBAT F3uaBulmaing (Serial Interface)
(RS232) WiomswSnufiuiuedndiumhashsdiadfions trde (Time Frame) s
svundlumsafiedussiamdwme bilsiublnusuduresniuasiou dealdhga
Hlgfieiiwaed Stafmianhduzeiurusetfines (Optical Sensor) nAAnASANMAFUMS
ax vilFsummsdiulag ifuiuanadrsntuasion anuiiingimsasiounduiiaunsn
avaduldnann doafuqodmenenrsindlindonly wkannsimsaatowdulathobidetu
sovauisonavinasarugndadluminmatuteg femanbilisensovimaseduinglfas
anadafiauuluvesiwiaduaade Snansenusiondy mahauesaing (uuzmg) Tasas
FusoinnudmeaTimiadd (14 t = 20 ms) axdenRuidussaninathamihiane (Gaudndlu
sstiuansnmaniuihimueduussemmhaiseindra e’

Endhahy wuaAwEfian IS v = 340 mis (20°) Tugasamn ¢ = 20 ms (50 Hz) 2
fume S = V x t = 6.8 m fissinssaphasmhadnges nayiandldnnmaiaurasiume’
ﬁﬂﬁ\lﬂu.a3né‘uﬁd\lﬁsxumuaﬁqgazjﬂﬁm‘s’maamm&tﬂu 34m uauﬂﬁgmaamwnmﬂﬁ'mﬁmtmz
e (Sensitivity) 994¢f5udinaimsfasniniantd Walinduasianidunmanfimannay
nananasafirme udashildumsemadudiamnaduasiowiugaundedynueiu
farnliwseidiad fnmmhasienmavieitayafine dwsasiumawsan walimsenady
Saqiinlachagndias ":’mqs‘faaarﬁuﬂwnmﬁwaLﬁmﬁm%ﬁm%ua:ﬁauaﬂmﬁau 1 dm 103du
GuamelurauiwaiiSusasanhanildsaunniigaeasmesing faunufouastusandmeas
Yomeiafiig waasRatson iR Amioun seutacnigeil afreparAugRIw eI
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ENSORS FOR CAR PARKING
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MiIcCROCHIP

PIC16F87X

28/40-Pin 8-Bit CMOS FEASH Microcontrollers

Davices Included [n this Data Sheet:

+ PIC16F8T3 « PIC16F876
« PIC16Fa74 « PIC16F877

Microcontroller Core Features:

High performance RISC CPU
Only 35 single word Instructions to leam
All single cycle instructions except for program
branches which are two cycla
Qperating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycie

.

Up to 368 x 8 bytes of Data Memaory (RAM)

Up to 256 x 8 bytes of EEPROM Data Memory
Pinout compatible to the PIC16CT3B/T4B/T6TT
Intarrupt capability (up 0 14 sources)

Eight level deep hardware stack

Direct, indirect and relative addressing modes
Power-on Reset (POR)

Power-up Timer (PWRT) and

Oscillator Start-up Timer (OST)

Watchdog Timer {WDT) with its own on-chip RC
oscirator tor rellable operation

Programmable code protection

Power saving SLEEP mode

Salsctabia oscillator options

» Low power, high speed CMOS FLASH/EEPROM
technology

Fully static design
In-Circult Serial Programming™ (IC5P) via two
pins

.

*

.

In-Circuit Debugging via two pins

Procassor read/write access (o program memaory
Wida operating voltage range: 2.0V to 5.5V
High Sink/Source Current: 25 mA

ranges

Low-power consumption:

- < 0.6 mA typical @ 3V, 4 MHz
- 20 pA typicat @& 3V, 32 kHz

- « 1 pA typical standby currant

Up to 8K x 14 words of FLASH Program Memaory,

Single 5V In-Circuit Serial Programming capabiity

Commarcial, Industrial and Extended temperature

Pin Diagram
PDIP

o w [J «+—s RE7PGD
30 [} === RB&PGC
3 {)+—= RB3

37 {J we=e RB4

] e REAPGM
35 ] s RE2

34 [J == REY

33 [0 ~—= REGNT
32 [ =— voo

A4 [ e V33

[ =—= ROTPSP?
29 [J = ROSPORY
28 [] s ROSPEPS
21 [J ~—s RDIPEPL

WetRvwe — [
RADIAND —e-[]
RATANT =—e[]

RAZAHIAVREF . +—s ]
RAVANIVREFT atmse ]
RATOCK! »— []
RAVANATS +—e- ]
REQRDIANS =—e []
REVWRANS +—[] 9
REZTZANY +—e[] 10
VOO0 e [ 14

Vi — [ 12
GBEICLKN ——m [T 93
GSCHOLKOUT [ 14

T
8

PIC16F877/874
¥

RCOTI0BQMICK @— [ 13 28 [ +—= RCTRDT
ACHTIONCLPE =[] 18 28 ) =—= RoATLCK
REITCP w—e-[] 17 24 [] == RC¥SDO
REVICKSCL =—e[] 12 23 [] =—= RCASOVEDA
RDOPSED =wme [T 19 22 [] =—e ROMPEPI
RDAPSPI ~— [} 20 21 [J =— ROZPEP

Peripheral Features:

Timar0: 8-bit timer/countar with 8-bit prescaler
Timer1: 16-bit timaricounter with prescaler,

can be incremanted during SLEEP via external
crystal/clock

Timer2: 8-bit timar/counter with 8-bit pariod
register, prascaler and postscaler

Two Capture, Compare, PWM modules

- Capture Is 16-bit, max, resolution is 12.5 ns

- Compare Is 16-bit, max, resclution is 200 ns

- PWM max. resolution is 10-bit

10-bit multi-channel Analog-to-Digital converter
Synchronous Serial Port (SSP) with SPI™ (Master
mode) and 1PC" (Master/Slave)

Universal Synchronous Asyntiwenous Receaiver
Transmitter (USART/SCI) with 9-bit address
dotection

Parallsl Slave Port (PSP} 8-bils wide, with
external RD, WR and CS controls (40/44-pin anly)
Brown-out detection circuitry for

Brown-out Reset (BOR)

.

© 2001 Microchip Technology Inc.

DS30202C-page 1
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PIC16F87X

Pin Diagrams

DIP, SOIC
MRy —= "1 - RBIPGD
raoang — [ 2 - RBEIPGC
RA1/ANT =L} 3 o == RBS
RAZIANZIVREF-~— [} 4 [ ~—=- RB4
RAMAN3VREF+=—=[] 5 g ~— REIPGM
rRaamock =] 6 P - REZ2
RASANAES++[ 7 o ~— RB1
vss—~L] 8 7} et REQINT
oscicLkin—s-T] 9 o -— Voo
osccLxouT «—L]10 T 19 = vs3
RCOT10SOMICK == ] 11 18]} == RCTRX/DT
RC1/F10SUCCP2 =[] == RCOTX/ICK
RC2CCP1 == [] =+ RCHSDO
RCYSCKISCL =[] - RCA/SDUSDA
gé g
33zsf 24
£ &
PLCC 3 FBE ZSn
33338988830
TOCK! N LR
RATOCK! 390 == RBIPGM
RASIANAISS oy 380 =— RB2
RECRDANS s 370 =—= RB1
REVWIUANG  w—w [ 1p ag[0 =—= RBUINT
REZCSANT o .11 PIC16F877 gf -— Voo
LA 8 2 -— V55
e PIC16F874 35+ rbirsPr
OSCVCUON e 12 32[] = RDBPSPE
OSCUCLKOUT o 5 311 == RDS/PSPS
Rcornosomc’!‘(é o Pry 30[] «—e RD4/PSP4
T =a 29[ «+— RCT/RX/DT
SEENES
3 BN
S2EhB5E550 e
BRgistoEst gegienies
QFP EEFPRERRPERS £ g g«
PELItLLLe g
NOOOANARRAD
HHRBARHAHAAHR
SFIITEEERRS
RCTIRX/DT =11 NC
RD4/PSP4 =T 2 RCOMT10S0O/T1CKI
RO5/PSP5 I 3 OSC2/CLKOUT
RD&PSPE = CITH 4 OSCCLKIN
vis

RD7PSP7 =—+CIs  PIC16F877

¥/ — 1T 280 =— VDO
Vs T8 PIC1GF74 Eamus
RBO"IN'I’ - 1T a [T ] et RE‘IM
RB1 =—=CIL9 T <— REWNANSRD
RB2 -=—=CTI] 10 10— RAS/AN4/SS
RBYPGM =—= (T 11 [ ony [T ==+ RA4/TOCKI
= N
HH H illili
993838285,k
EEggeaieg
xgééé§§
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_PIC16F87X

it i i
Key Features
PICmicro™ Mid-Range Reference PIC1€FB73 PIC16F8T4 PICt6FBT6 PIC16FATT
Manual (DS33023)
Operating Frequency DC- 20 MHz DC - 20 MHz DG - 20 MHz DC - 20 MHz
Resets {and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
{PWRT,0ST) | (PWRT,0ST) | (PWRT,OST) | (PWRT,OST)

FLASH Program Memory 4K 4K 8K 8K
(14-bit words)
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
11O Ports Ports AB.C Ports A.B,C.D.E Ports AB.C Ports AB.C.D.E
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSE, USART | MSSP, USART | MSSP. USART | MSSP USART
Parallel Communications — PSP - PSP
10-bit Analog-to-Digital Maodule 5 input channels | 8 input channels | 5 input channels | 8 input channels
Instruction Set 35 Instructions | 35 Instructions | 35 Instructions | 35 Instructions




PIC16F87X

TABLE 1-1: PIC16F873 AND PIC16F876 PINOUT DESCRIPTION

Pin Name 1:::; :?:: .':yﬁ B‘l‘:f;::r Description
OSCI/CLKIN [ 9 [ STICMOST | Oscilator crystal inputiexternal clock saurca Input.
GSCACLKOUT 106 10 [+] —_ Oscillator orystal outpul. Connects 1o crystal of resonator In
crysial oscillator mode. In RC mode, the OS5CZ pin outputs
CLKOUT which bas 144 the fraquency of OSC1, and denotes
the instruclion cycls rate.
MCLR/VPP 1 1 1P §T Master Claar (Raset) Inpul or programming vaitage lnput, This
Pt is an activa low RESET (o the device,
PCRTA is a bi-directional O port.
RAQ/ANO 2 2 Vo LRIN RAQ can also be analog input,
RAIANY 3 3 Vo e RA1 can glso be analog nput,
RA2/AN2/VREF- 4 4 w L RAZ can aiso be anakog input2 or negeilva analog
refensnce voliage.
RAMANIVREF+ L 5 Le] ™ RA3 can also be analog input3 or positive analog
relerance voliaga.
RA4/TOCKI L] [ o g7 RA4 can also be the clock nput to the Timerd
moduke. Qulput is open drain type.
RAB/SSIANS 7 7 wo TIL RAS can also be analog inputd or the slave selsct
for tha synchronous sarial port.
PORTE is @ bi-clrectional 110 pert. PORTE can be software
programmaed for Internal weak pull-up on all inputs.
RBOANT 21 21 o TTUsTY REO can siso be tha extemal interrupl pin.
RB1 22 22 Vo m
RB2Z 23 23 vo TTL
RB3/PGM 24 24 WO TTL RB3 can aiso be the low voltage programming Input.
RB4 25 25 o TTL interrupt-on-change pin.
RBS 28 26 o TTL Interrupt-on-changa pin,
REB/PGC 27 27 o TTUETH interrupt-on-changs pin of In-Circuit Debugger pin. Sarial
programming clock.
RBIPGD 28 28 ;2] TTUST Interrupt-on-change pin or In-Circult Debugger pin, Seriat
programming data.
PORTC is & bi-direclicnal 110 port.
RCOT10SOMICKI 1 1" o 8T RCO can also ba the Timert oscillalor culput or Timert
clock input,
RC1/T10SCCPZ 12 12 vo 5T RC1 can also be the Timer1 oscillalor input or Capture2
inpuliCampane2 outputfPWM2 outpart.
RC2/CCP1 13 13 w ST RC2 can also be the Capture1 input/Comparal outpul/
PWM1 outpul.
RCUSCK/SCL 14 14 1 §T RGC3 can also be the synchionous senial clock inpuloutpud
for both SP1 and 12C modes.
RC4/SOUSDA 15 15 [+ 8T RC4 Gan aiso be the SPI Data In (SP| mode) or
data WO (12C mode).
RCS/SDO 18 18 1 ST RCS can aiso be the SPI Data Qut {SPI moda).
RC&TX/ICK 17 17 1o &T RCE can aiso be tha USART Agynchronous Transmit or
Synchronous Clock,
RCT/RXNOT 18 18 o] 5T RCT can ais0 ba the USART Asynchronous Recalve of
Synchronous Data.
Vss 8,19 8,19 P el Ground rafarenca for logic and VO pins.
Voo 20 20 P —_ Pasilive supply for kagic and VO pins,
Legend: | =input G = output U0 = inputicutput P = powsr
— = Not used TTL = TTL ingant ST = Schmitt Triggar Input

Note 1: This buffar is & Schmilt Trigger input whan configured as the axternal intarrupt.
2: This buffer is a Schmitt Trigger input when used in Sarlal Programming mada.
3: This buffer is @ Schmitt Triggar input when configured in RC pscillaior mode and a CMOS inpul othenwiss.

#© 201 Microchip Technology inc.

D530202C-page 7
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FAIRCHILD
SEMICONDUCTOR TM

CD4093BC

General Description

The CD4093B consists of four Schmitt-trigger circuits.
Each circuit functions as a 2-input NAND gate with Sghmitt-
trigger action on both inputs. The gate switches at cifferent
points for positive and negalive-going signats. The differ-
ence betwesn the positive (V¢*) and the negative voltage
(v~} is defined as hysteresis voltage (V).

All outputs have equal source and sink currents and con-
form to standand B-series output drive (see Static Electrical
Characteristics).

October 18987
Revised April 2002

Quad 2-Input NAND Schmitt Trigger

Features
& Wide supply voltage range: 3.0V to 15V
@ Schmitt-trigger on each input
with no external components
B Noise immunity greater than 50%
B Equal source and sink currents
B No limit on input rise and falt time
B Standard B-series culput drive
B Hysteresis voliage (any input) Ty = 25°C

Typical Vop =5.0V V=15V
Vop =10V Vy =22V
Vop =15V V=27V

Guaranteed Vi =0.1Vpp

Applications

» Wave and pulse shapers

+ High-nowse-environment systems

» Monostable multivibrators

« Astabls multivibrators

* NAND logic

Ordering Code:

Order Number |Package Number

Package Description

CD40383BCM M14A

14-Lead Small Outiine Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Namow

CD4083BCN N14A

14-Lead Plastic Dual-in-Line Package (PDIP}, JEDEC MS-001, 0.300° Wide

Connection Diagram

Voo " []

Iu iF] 12

Owvices gizo avaiiable in Taps and Reel. Spedify by appending the suflix eilar "X lo tha ordaring cods.

Top View

© 2002 Fairchild Semiconductor Corporation DS005882

www.fairchildsemi.com
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Absolute Maximum Ratingsote 1)
{Note 2)

DC Supply Voltage (Vpp) —0.510 +18 Vpe
Input Voltage {V i) ~0.5to Vpp +0.5 Vg
Storage Temperature Range (Tg) ~65°C to +150°C
Power Dissipation {Pp)

Dual-in-Ling 700 mW

Small Outlina 500 mw
Lead Temperature (T.)

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (vote 2)

Recommended Operating
Conditions note 2)

OC Supply Voltage {Vpp)
Input Voltage (Viy) 010 Vpp Vg
Operating Temperature Range (T,) ~55°C to +125°C

Note 1: "Absolute Maximum Ratings® are those values beyond which the
safaty of the device cannot be guaranieed; they are not meant to imply that
e devices should be operated at these limits. The table of *Recom-
manded Cperating Conditions™ and “Electrical Charactsristics” provides
conditions for aclual device operation.

Hote 2: Vg = DV unless otherwisa spacified.

31015 Vpe

Symbol Parameter Conditions ~8e¢ +25e +125°C Unlts
Min | Max | Min | Typ | Max | Min | Max
oo Quiescent Device Yop =5V 0.25 025 75
Current Voo = 10V 0.5 08 150 HA
Vpp = 15V 1.0 1.0 0.0
Vo LOW Level Viy » Voo, ol <1 pi
Qutput Voltage Vpo = 5V 0.05 0 0.05 0.05
Vpp = 10V 0.05 0 0.05 0.45 v
Vop = 15V Q.05 1] 0.05 0.05
Vou HiGH Level Vin = Vg, ligl < 1 pA
Output Voltage Vop = &V 4.95 4.95 5 495
Vpg = 10V 9.95 995 | 10 9.95 v
Vo = 15V 14.95 14.95 15 14.95
Vi Negative-Gaing Threshold llg] <1 pA

Voltages (Any Input) Vpp = 5V, Vg = 4.5v

Vop = 10V, Vo = v

13 | 225 15 18 | 225 [ 15 23
285 | 45 30 41 45 30 | 4865 v

Vpp = 15V. Vg = 13 5V 435 | 675 | 45 | 83 | 675 | 45 | 68
Vit Positive-Going Threshold Tol<1pA
Voltage (Any Input) Vpo = 5V, Vo = 0.5V 275 | 36 | 275 ] 33 | a5 | 265 | 2s
Vpp = 10V, Vg = 1V 55 | 715 | 55 | 62 | 70 | 535 | 70 | v
Voo = 15V, Vg « 1.5V 825 [1065{ 825 | 90 | 105 | 81 | 105

Vi Hysteresis (Vr+ - Vi) Voo = 5V 05 [235| 05 | 15 | 20 | 035 20
{Any input) Vpp = 10V 10 | 43 | 10 | 22 | 40 | o070 | 40 v
Vpp = 15V 15 | 83 ) 15 | 27 | 60 | 120 | €0
lo LOW Leved Output Vin=Vpp
Current (Note 3) Vop = 5V, Vg = 0.4V 0.64 0.51 | 0.88 0.38
Vpp = 10V. Vg = 0.5V 16 13 | 225 0.9 maA
Voo = 15V, Vg = 1.5V 42 34 | 88 24
loH HIGH Level Output Vi = Vig
Curment {(Note 3} Vpo = 5V, Vg = 4.8V -0.64 0.51 [ -0.88 -0.38
Vpp = 10V, Vg = 9.5V -16 -13 | 225 -0.9 mA
Vpp = 15V, Vg = 13.5V 4.2 -34 | -88 -2.4
[™ Input Current Vop = 15V. Viy = OV 0.1 -0~ -0.1 ~-1.0
Vpg = 15V. Vi = 15V 0.1 w05 04 0| ¥

Note 3: Igy 2nd Loy are tested one output al 8 time.
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GL3274

Preamplifier for Remote Control Use

Deascription Pin Configurations

The GL3274 is a bipolar IC for receiving praamplifier
of infraredremote control system. It i comprised of &

primary stage amplifier, limiter ampifier, BPF, signal
waveform detecting circuit, waveform shaping circuit, etc.

Features

* Low mﬂ' Coasumption (Vec =5V, 8 mW typ.) Absolute Maximum Ratings (T,=~25*C}

* Low Power Supply Voitage (Voo =5V)

* BuliHn Filter(Enables to Vary Center fraquency Supply Voltage Voo 17 v
with an Externally Attached Resistor. Input Voltage Vi 5 Voo
{g =30 kH2 to 60 kHz, 40 kHz typ.} o

* It I fres from Inductance dus to Magnetic Fisld gi-  OPeration Topr  —20 10 +75 c
nce it uses no Inductance Coll s::aperature

+ Possible to Direct Connection to a Photodiods s, :;mu o Tstig =55 to +150 °c

* OpenCollector Oulpei(Possible toDirect Connection
to TTL and CMOS) Allowable Power Po 0.6 (A} W

* Package .... 8 SIP(A) or 8SOP(D) Dissipation 0.3:40) w

Recommended Operating Condition
Supply Voltage Veo 4.71t053 v

Block Diagram

ABLC
'L

<2) 3L 4 )={5)=(¢ 7B

ct C2 GND fo C3 OUT Vg,

34
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Air Ultrasonic Ceramic Transducers

Specification

4005T160 Transmitter

400SR160 Receiver

Center Frequency 40.0£1.0Khz

Bandwidth (-6dB) 400ST160 [2.0Khz
400SR160 |2.5Khz

Transmitting Sound Pressure  {120dB min.

Level

at 40.0Khz; 0dB re 0.0002pbar

per 10Vrms at 30cm

Receiving Sensitivity -65dB min.

at 40.0Khz 0dB = | volt/ibar

Capacitance at 1Khz  $20% 2400 pF

Max. Driving Voltage (cont.) 20Vmms

Total Beam Angle -6dB 55° typical

Operation Temperature 30 to 80°C

Storage Temperature -40 to 85°C

All specification taken typical at 25°C
Closer frequency tolerance can be supplied
upon request.

Models available:

1 _{400ST/R160 |Aluminum Housing

2 {400ST/R16B |Black Al. Housing

2 j400ST/R10P [Plastic Housing

3 |400ST/R16F |Al Housing w/Salid Grid

400ST/R160

Dimensions: dimensions are in mm

" 1€ 2 ALl g
— = g
— h N BT
A i 3 o

g+t . i + it
NI — i
SESC N i a e
oo L RAVES
ol

Impedance/Phase Angle vs. Frequency
Tested under 1'Vrms Oscillation Level
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Sensitivity Variation vs. Loaded Resistor
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400ST/R160
400ST160 Transmitter

SPL Variation vs. Driving Voltage
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* File ; Range.c

“Purpose  : Calculate range between the car and object behind that one.
* Author : Maytge Tungjai

*Compiler : CCS

“Target : PIC16FB76

* Copyright(c) : 2007 Ultrasonic Sensors for Car Parking 's Group,

#include <16F876.h>
#fuses HS,NOWDT,NOPROTECT,NOLVP
#use delay{clock=20000000)
JTn_taehies s ersenss Clobal Vanables W
int VRAM[S].sta:esw=1.save_poim:SO.TAaLE[ﬂ] = {Oxfe , Oxb0 , Oxed , Oxf9 ,
0xb3 , Oxdb , Oxaf , Oxf0,
Oxif, Oxfb , OxB0, 0x37 ,
0x95 ., Oxc7 . 0xB1 , Oxce
DxfBY;

int buzzer=1 .sta:a_frsquency_maker=D.sme_caIculalor=0.check;
long range=0.tick=0,puk.termp=0;
Ttk eresess ety Global Variables W

JpeTssst s emses Cnotinn and INeupts ey e s serrsneny

void delay (int 1) # Delay Function.
{
int a,b;
for (a=0;a<t:a++) for (b=0:0<100;0++);
}
It tran (int time) /7 Translate time to range.

{
if (time <= 65) tims = 45;

else if (time <= 71) lime = 48;
etse if {tme <= §0) time = 50;
else d (lime <= 81) time = 52;
alse if (lime <= 85) limg = 54;
else if (tme <= 87) time = 56;
else if (time <= 90) time = 58;
else if (time <= 93} ime = 60;
else if (ime <= 95) time = 62;
else if (time <= 99) time = 64;
else if {lima <= 101) fime = 66;
else if (time <= 103) time = 68;
else if (time <= 105) time = 70;
else if {time <= 109) time = 72,
efse if (ime <= 111} time = 74;
elsa if (ime <= 113) lime = 76;
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alse if {lime <= 115) time = 75;
alse if {tima <= 122) time = 80;
else if (time <= 125) time = 82,
elsa if (time <= 127) time = B4;
else if (time <= 129) time = 86;
else if (tima <= 131) time = 88;
else if (time <= 133} time = 90;
else if (time <= 136) time = 92;
else if (ime <= 141} time = 94;
else If {time <= 143) time = 96;
elsg if (time <= 145) ime = 98;
else if (time <= 160} time = 100;
alse If (time <= 162) time = 102:
else time = 104;
return time;
}
vold movedec (Jong ip} if+sersessesersrsresses ynva one digit to one 7-Segment.
{
int pukf2);
puk[1] = ipH10g;
PUK[O0] = (ip-{puid 1]*100))10;
VRAMIO] = {ip-{puk{1)*100))-{puk[0]*10);
if {puk{1}==0) VRAM[2]=10;
else VRAM[Z)=puk{1);
I ((pud 1==0)&(puk{0]==0)}VRAM| 1)=10;
else VRAM[1]=puk{0];
}
void dis {void) // Display 7-Segrments.
{
output_high{PIN_C5):
output_B(TABLE[VRAM[O])):
detay(3);
output_low{PIN_C5};
output B{TABLE[10]);
output_high(PIN_C6);
output_b(TABLE[VRAM[1]]) ;
delay(3);
output_low(PIN_C6);
output_b{TABLE[10]);
autput_high{PIN_C7);
output B{TABLE[VRAM[2]]);
defay{3);
output_lowl{PIN,_CY);
outpul B{TABLE{10));
}
void chsw {void) // Chack Switch,
{
int ch=0;
de
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{
switch (statesw)

{
case 1 : delay_ms (400)
ch=1
VRAM[2] = 14;
VRAM[1} = 1;
VRAM[O] = 14;
statesw = 2,
caso 2 : dis ();
if {linput{PIN_AQ))
{
delay_ms (400);
statesw = 3;

alse if {finpet{PIN_A1))
{
delay_ms (400);
stetasw = 5;
H
else if ((!input(PlN_A2))||(!input(PlN_AS)))delay_ms (400);
break;
case 3 : VRAM[2] = 14;
VRAMI1] = 2;
VRAM[0] = 14;
stelesw = 4;
case 4 : dig ();
if (Unput{PIN_AD))
{
delay_ms (400);
ch =0;
statesw = 1;
movedes {ranga);
}
else i (linput(PIN_A1})
{
delay_ms (400);
statesw = 7;
}
else if ((linput{PIN_A2)}i(linput{ PIN_A3)))delay_ms (400);
break;
case §: movadec (save_point);
statesw = §;
case 6 : dis ()
if {tinptt{PIN_A0))
{
delay_ms (400);
statesw = 3;
}
else If (linput(PIN_A1))
{
delay_ms (400):
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statesw = 3;
}
else if (Yinput{PIN_A2))
{
dalay_ms (200);
save_point += 1;
if {zave_point > 80) save_point = 80;
}
alse if (liInput{PIN_A3})
{
dalay_ms (200);
save_point -= 1;
If (save_point < 50) save_polnt = 50;
}
movedec (save_point);
bresk;
case 7 : f (buzzer = 1) statesw = §;
else statesw = 10;
break;
case 8 : VRAM[2] = 10;
VRAM[1] = O;
VRAMI0] = 12
statesw = 9;
case 9 dis ()
if ({linput{ PIN_AD))(|(tinput{PIN_A1)})
{
delay_ms (400);
statesw = 1;
ch=0;
mavedac (range);

else if {linput{PIN_A2)) delay_ms (400);

else if (tinput{PIN_A3))
{
delay_ms {400);
statesw = 7;
buzzer = @;
}
break;
case 10: VRAM[Z] = 0;
VRAM[1) = 13;
VRAMIO] = 13;
statesw = 11;
case 11: dis (x
i ((Unput{PIN_ACD|linput(PIN_A1)))
{
delay_ms (400);
statesw = 1;
ch=0;
mavedec (range);

else if (NInput(PIN_A2)}
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delay_ms (400);
statesw = 7;
buzzer = 1;
H
alse i (linput{PIN_A3}) delay_ms (400);
break;

}

while {ch == 1),
}
#ANT_TIMERO
void Timer0_ISR (void) // Counter Timer.
{

fick++;
}
vold frequency_makar (void) i Frequecy 40 kHz.
{

swiich (state_frequency_maker)

{

case O : Ncal_counter++;

state_frequency_maker = 1;
#if (cal_counter = 2) stata_calculator = ©;
state_calculator = 0;
tick = 0;

case 1 : output_low(PIN_CO0);
if (tigk > B0)state_frequency_maker = 2;
braak;

case 2 : output_high (PIN_CO);
if (tick » 6000)state_froquency_maker = 0;
break;

}
#NT_CCP1
void calculalon) (void) Jf “*=errerrservessnsnnstnininies Lo e the rangs.
{
switch (slate_calculator)
{
case 0 : temp = tick;
range += tran (temp);
If {check = 4)
{
range /= §;
check = 0;
if {{range >= 50)&&{rangn <= 100}) movedec (range);
else if (range < 50)

{
VRAMIO] = 15;
VRAM[1] = 15;
VRAMIZ] = 1§;

H

else
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{
VRAMIO] = 15;
VRAM{1] = 16;
VRAM[2] = 16;
}
}
check++;

state_calculator = 1;
break;
case 1: broak;

}
#INT_CCP2
vold calculatort (void) I Galculate the range.
{
switch (state_calculator)

{
case 0 : temp = tick:

range += fran (lemp);
if icheck > 4)
{
range /= §;
chetck = ();
if ((range >= 50)4&{range <= 100)) movedec {range);
slse if {range < 50)
{
VRAMIO] = 15:
VRAM[1] = 15;
VRAMI[2] = 15;
}
elss
{
VRAM|[D] = 16;
VRAM[1] = 16;
VRAM([2] = 18;

}
check++;
state_calculator = 1;
break;

£ase 1 : break;

vold alert (vold} // Buzzer to alert.
{
# ((range < save_point) &8 (buzzer == 1) output_low(PIN_C4);
else output_high{PIN_C4);
}
[t £ and Intermupts wievseressnisanemernmnsnny
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# Main Function

vold main {void) /#

{
enable_interrupts (GLOBAL);
anable_interrupts (INT_TIMERD):

setup_timer_Q (RTCC_INTERNALIRTGC_DIV_1);

set_timar(N0);

enable_intemupts (INT_CCP1);
setup_ccp1(CCP_CAPTURE_RE);
enable_interrupts (INT_CCP2);
setup_ccp2(CCP_CAPTURE__FE):
set_tris_a{Ox0F);
set_tris_b(0xD();
set_tris_c{0x06);
outpul_tigh(PIN_B7);
output_high{PIN_C4);
VRAM[2] = 14;
VRAM[1] = 14;
VRAMI[O] = 14;
range = 50;
while (TRUE)
{

dis ()

frequency_maker();

if (linput(PIN_AD})) chsw();

alert ();

Main Function.

i Main Function

L
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