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Hepiinyn
Ol puKkpoeheyKTég €lval PIKPA GVTOVOO VITOAOYIGTIKG GLGTALOTO, TPOYPOUUOTICUEVD VO
eKTEAODV GUYKEKPLUEVEG EVTIOAEC KO TPOYPAUUOTO, TO Omoio. &yovv koatoywpnbel oty
mpoypoppoTiCopevn pvpun tovg. Onwog kabe VTOAOYIOTIKO KOKAMUW, TEPLEXOVV HLOVADES
€10000v/e£000v, pio Kevipikn povada emefepyaciog, Evov aplOpd  KOTOXOPNTOV Kol
KuKAdpato pynung. Kabe pikpogheyktg eivat tkavog vo ovtodha&el onpata pe 1o e£mtepikd
mePPAALOV, Vo eKTEAECEL TTPAEEIS Kol Vo TTopdyel onpato eLEyyov oe dAhec ovokevés. H
gpyacio avty, avaeépetar otov  pikpoeAeykt Basic Stamp g etoupiag Parallax
TPOYPOULOTILONEVO [E TN YAMOGO Tpoypoppatiocpov Pbasic kot og ekmoudevtikny Tov
EQAPLLOYN GE OYOAKO project 1 omoia &yel va kével pe TNV e€otkovounon evépyetag HEGM NG
KOTOOKEVNG  €vOC  aLTOUOTO-TEPLOTPEPOLEVOL  @mToPoitaikov. Ot GUYKEKPILEVES
EKTOOEVTIKEG EQPOPUOYEG OV mpoypatomomdnkay cuvdvdlovy pabnuate TANPOPOPIKNG
OTMG TPOYPAUUATIONS Kot 0AyopOpovg poll pe pabnIoto QUGIKNG TOL APOPOVY VAOTOINGN
KoK @pdToV avtiotaong tukveot) (kukiodpoto RC) kot pétpnon HAlakng aktivoPforiog.
AéEarg KAEWOWA: urpoeleyktés, Basic Stamp, Pbasic, koxiowuoa RC, wepiotpepducvo. O/B.

Abstract
Microcontrollers are small autonomous computing systems, programmed to perform specific
commands and programs, which have been registered in their pre-programmed memory. As
every calculating circuit, they contain units 1/O, a central processing unit, a number of
registers and circuits of memory. Each microcontroller is capable of exchanging signals with
its exterior environment, performing calculations and producing control signals for other
devices. The object of study of this paper is the Basic Stamp microcontroller of Parallax
Company programmed with Pbasic and in its educational application in a school project
regarding the saving of energy through the construction of a solar tracking PV. The particular
educational applications that were realised combine courses of information technology such as
programming and algorithms, with courses of physics that concern materialisation of
resistance-capacitor circuits (RC circuits) and solar radiation measurement.
Keywords: microcontrollers, Basic Stamp, Pbasic, RC circuit, tracking P/V.
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1. O uikpoeieyrts Basic Stamp tnyg Parallax kot n untpixny
miakéra (BasicStamp Board)

O1 dpacTnproTTEG QTG TNG EPYACIOG Eytvav pe Tov pikpogleykti Basic Stamp g
Parallax. H ocvokeun mpoypappatiopod ovtod TOov UIKPOEAEYKTH| €ivar o 1d10¢ o
NAEKTPOVIKOC DTOAOYIOTNG EPOSIOGUEVOS UE TN YADOGCO TPOYpoUUaTicpoy Pbasic.
X1 potoypaeio mov akorovbel paivetan pio pntpikn| thiaxéta Basic Stamp Board pe
Ta, Kuprotepa. puépn . (Parallax,2007).

Mukposheyrtiic BASIC Stamp2
Mvijun EEPROM
Axpodektng tpopodosiog
Thiktpo ekkivong/muiong
Led Aertovpyiog
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H oepuana) Bopa

Zovdson v oepPoriviipo
Zyoui X1 (PO ¢og P16)

o X2 (Vdd kon Vss)
Mivakag cvviéosmv (Breadboard)

) (@) Q)

(o)

N
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2ynua 1: doun Mytpixng mioxétog e pixpogleyxty Basic Stamp

To pikpogleykty Kot TN uNTpikny mAakETe, TO manual kot T YAdooo
mpoypoppatiopov Pbasic pmopei kaveig va ta mpoundevtei péow Internet amd to site
¢ eToupiog (www.parallax.com).

2. Metpavras to pwg. Kokioua RC kair evroiny RCTIME
] [B]  yu Y] vad

]

I

Zynua 2: Koxlouo pwtoovtiordty-rokvoty nave oty breadboard e Parallax.

210 oyfua 20 mopovotdletorl Eva KOKA®UO avTioTaong — TUKVOTH Kot akpiag To
00 kOKAopo vAomompévo mave oty breadboard Tov pikpogleykt oyfuo 2p. H

otobepd ypovov, T = R'C, glvar o ypOVOg MOV OAMOLTEITAL YO VO OTOKTNGEL O
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TOKVOTNG Tdon ion pe 1o (I-1/e) m¢ thong g myns. Tote o mukvemTig xet
@optio mepimov 160 pe to 63% g ypnTKdTTAg Tov. (Kapayiavvng, 2007; I'Aélov
& Zwompiov, 2007). T'a va katopddoovpe va €xovpe pio €KTiumon Tov ypovov
@opTIoNG — amo@optiong Tov mukvemty C mpocBitovpe pia Pondntikn avrictaon r
2200 cuVdEOVTOG £TGL TO TUNHO TOL OY®YOU UETOED TUKVAOTH QOTONVTICTATN LE o
6vpa tov pkpogreykt wy. v PS5 oynua 2y. H Bondntikn avtictacn mov cuvdéetal
pe tn BOpa tov pukpoereyktn Asrtovpyetl mg ddtaln aviyvoong taong. To ypovikd
dwotua mov M BOpa mapapéver oe vymAn Aoy Ty (1 éva), sivon kotd
npocéyylon ico pe 1 otabepd ypovov T = R-Croy KUKADOUOTOC TUKVOTH
PAOTOOVTIOTATN.

H Pbasic pog divel ) dvvatotnta vo yvopilovpe avtd 10 xpovikd SoTnUe (e TNV
gvioM] RCTIME, 00pa, katdotaon, petafinti. (Parallax, 2007).

Anhadn 1oyder Ot perapantn =7 =R C. [Mopatnpd 6T M peTAPANT 7OV
Kataypdeel 0 xpovo oty evtodnn RCTIME eivar avédioyn tng avtictaong tov
eotoavtiotdrn. H avtiotaon R opwg tov potoavtiotdn, dev eivor otabepn. Otav
aLEAVETOL TO EMC 1 TN TG avTioTaong erott@veTal dpo Bo ELOTTOVETAL Kot 1) TN
¢ petafantic. Otav to omg AMyooTelEeL 1] OVTIGTOGT TOV POTONVTICTATY| LEYOADVEL
Kol dpo peyormvel n petafinty. To telikd cvumépacpo gival 6Tl Kotopbdve pe ™
petapint g evtoing RCTIME va petpdm t potevotnta.

3. H Kataokevy TO0 AUTOUATO TEPIOTPEPOUEVOD YMTOPOATAIKOD

2ynua 3: Koxdwuo wepiotpepousvov pwtofioltaixod viomoiuévo oto BasicStamp
Board spodiaouévo ue 2 oepforivptipeg yio. v mepiotpopn tov D/B.

H vlomoinon tov kukAdpatog tov mepiotpepopevov O/B pe tov pikpoegieyktn Basic
Stamp £yive pe téooepa kKukAmpata RC kot gaiveton oto oynuo 3:

MV KATOCKELY TOV aUTOMATO TTEPIoTpePOuevor ®/B o kivnripag X oTtpéeel to
ooToPoATaikd otoryeio oto oplovtio eminedo de€ld N apiotepd katd To alyovoo
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gV 0 KivnNpag Y TO oTpEPel KOTA TO KAOETO eminedo mave N KaTtw, OnAadn Kb’
VYog, MoTE va yiveTan ePikTn 1 TapokoAovBnon tov Hiiov mepi dvo dEoveg. Emiong
ol téooepig alctntpeg eotog S1,S2,S3,S4, sivar Totobetnuévol oe €1dkn ddtaln.
Avoivtikdtepa otig 8éoeig 1-7 Tov oxfuatog 4 g KoTaoKeN g etkovilovtat:

MEPIETPEPOMENG OOQTOBOATAIKO

T Guathp

TR

EXNELF

PLTOEVTITIOTE
Toug ovopatou e

51,52, Gl w34

2ynqua 4:Yiomoinon kotaokevns meplompepouevov Pwtofolraixod

o (1) H untpwn mhakéta tov pikpoeheyktn BasicStamp. Endvo otnv mhakéta
€xel vAomom el To KOKA®LO TTOL TEPLYPAPETAL GTO GYAMA 3.

e (2) O xvnmipag-X 6mov Ppioketonr mveo oty Phon ¢ kotaokevic” kot
neptotpépet Tov Ppoyiova® katd to optlovTio eninedo Tov aliLovbiov.

e (3) O xwwnmpoc-Y 6mov Bpicketon Tomodetnpuévoc méve oto Ppayiova
oTpépeL To PoToPoATaiIKO oTotyeio Katd To KGbeTo ENinedo TOL Vyovg.

e (4) To owtoPoAitaikd otoxeio mov e&ivor TomoBetnuévo mAV®D GTOV
TEePIoTPEPOUEVO Ppayiova © .

e (5) To ovomua tov tecadpav actnmpov S1,S2,S3,54.

e (6) O Bpayiovag mov otnpilel To @/B Kot £yl endvod Tov T0 POTEP-Y.

e (7) H pdon trng kataokeung .

© ko

Kivnon 54
)\ Horép \‘)

X 53

. | ;‘-"| )
y A O
13 | ey

Zynqua 5: lepiowpopn /B oviioya ue ty Oeon tov pwTo¢ 1 TPOS TOVG ALTONTHPES
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To cbotpa tov tecodpmv acstnmpav S1,52,53,S4 gival cuvdedepévo oe dvo {evyn
(S1,S3) ko (S2,54) pe tpdno dOTE VO KAVOLV TOV LUKPOEAEYKTN VO TEPLOTPEPEL TO
Bpayilova mote mepi Tov optldvTIO KOl TOTE TTEPL TOV Katakopveo a&ova.(Kamidvng,
2004). 'Etot yuo. Tapadetyplo. € TEPITTMOT TOV VIAPYEL S0POPE POTIGUOL UETAED
tov Cevyoug (S1, S3), o pkpoeleyktnig vo. dlvel €VIOA| TEPIGTPOPNG Tepi TOV
KATOKOPLEO AEova, ONAadN KOTA TO VYOS, GYNUE Sa,y Kol avTicToyo oe TepinTman
oV VIdpyel Sopopd ETIGHOD peTalld tov Cedyoug (S2, S4), o HIKPOEAEYKTIS Va
divel eviol meptoTpoeng mepi Tov opllovTio dEova, dnAadn kotd to aliovdio oy
5B,9.

H vlomoinom tov oAyopifuov TOV TOPATOVO® TEPIMTOCE®V  EYWVE €
TPOYPOULUATIOTIKEC OOUEC EAEYYOVL KOl EMAOYNG, OTN YAMGGO TPOYPOLLOTICUOD
Pbasic tov pikpogheykty Bs2, mov emitpémovv v avaioyn kivinon Ttov
oepPokvynTipOV Kotd TepinTwon.

4. H viomoinon tov project 6Toyol - EPApUOY — ATOTELECUATO
ovvoEan ue T oYoAKl VAN Tov uabnuatog tys Ilinpogopixig
o) Mepikoi d1daxticol otdyol Tov project MTav:

1) Xg eminedo yvdoemv o1 pobnTés:

e No amaptBpovv to Pacikd uépn evog LUKPOEAEYKTH.
e No avaépouy oLOKEVEG €16000V €EO00V G GUOTHUOTO EAEYYOL e
pikpoereyktés. (Teyvoroyia Emikovovidv, B” Avkeiov).
e Noa avaeépovv Pacikég eviorés g Pbasic.
ii) e eninedo de&lotTOV:

e Na mpoypappotiCoov Tov  piKpogreykt] He  aAyopiOuo.  (Avdamtuén
EPUPLOYDOV GE TPOYPAUUOTIOTIKO TEPPaAlov, I Avkeiov).

e No ypayovv GeVAPLO KOL VO VAOTOUGOVV EQAPUOYT] TOAVLUEC®V GE
exkmodevtikd CD-ROM ypnowonowdvtog mokéta emeepyaciog Video ot
ovyypaong morlvpécwv. (ITolvpésa-diktva, I' Avkeiov).

e Na ypnowonomoovv zwpoypaupoate enefepyaciog €wovog Yoo va
dnuovpynoovy v apico Tov project Kol To OpyKd oy€d Yo TO
animation. (IToAvuéoa-diktva, I' Avkeiov).

e No KOTOOKELAGOLV 1GTOGEAIDN OTO TACICLOL OlBYLONG OTOTEAEGUATOV.
(Epoppoyéc Yroroyiotwv, B & I Avkeiov).

B) Katd v gpappoyn tov to project vAomonke pe cuppetoyn d€Ko LobNTOV amo
olec Tig ta&ec. Epapupoomke oty mtpdén n pébodog emiivong mpoPfAnudtov mov
dwdoketon oto padnuo «Teyvoroyia Enucovoviavy g B’ Avkelov. Ot kuptotepeg
dpacTNPIOTNTEG TOL £KOVAY Ol LoONTEG NTAV:
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e H ocvuykévipmon dedopuévav oyeTikd e To {NTodpeEVO Kupimg omd To internet
LE YPNOT UNYOvOVY avalnTnong Kot arobnKevon Toug o€ Yneakn Lopen.

o  AVATTLEN TPOTOYEVOLG VAIKOD TOAVUEC®V, KEIUEVA, OKITOO, EIKOVEC,
QmTOYpaPies, apyeio Myov Kot video kot cOVTAEN GYETIKNG EPYOUCING.

o ['poanti exkmdVNOT OPAGTNPLOTATAOV GE EVOLAUESO OTASLN OTOKTNONG YVAOOTC.

o [lepdpata pe ypnon 10V WKPOEAEYKTN KOl TOLG ousOnTipeg OwTog KOOMG
Kot pe tov €EomMopd TOL EPYASTNPION TOV (QUOIKAOV EMCTNUOV HE
mpaypatomoinomn peTproemy Le tn cvokevr] Data Logger kot tn xprion tov
npoypauparog LabPro.

Mepikéc amd TIG EKTOLOEVTIKEC TEYVIKEG 7OV YPTOILOTOMONKAY OTIS OUUIKEG
GLVOVINGELS EKTOG TNG EWGNYNONG KO TNG TEYVIKNG TMV EPMTNCEDV — ATAVINGEDV,
NTaV avT TOV OUAd®V £pYaciag e avaBeon SLOPOPETIKMOV EPYACIOV Ovi Opdda, O
KATOUYIOHOG 10V, €101KE Yo BEpata Tov apopovoHY TO TOPAYOUEVO TOAVHEGIKO
VAKO T popen Kot Ta TEPLEYOuEva TV video kol TG apicag Kot TEAOG TO TElPOLLL.
(Courau, 2000; Kéxkocg, 1998).

v) Ta amoteAéopoT TG EPOPOYNG TOL Project g TPog TNV EKTANPOCT TWV OPYIKMOV
oToOYV epevviinkov Kupiog péca amd ELAAGS afloddynone. Xta mhaicla Tng
SudyLoNG TOV ATOTEAEGUATOV avopTHONKE CYETIKN 10T0CEAS0 G6TO internet oTov
dwtvokd 1Mo tov oyoAeiov: http://3lyk-patras.ach.sch.gr/smart PV.htm pe titho:
«E&umva ®otofoAtaidy.
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