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AHAQYXH XYTTPA®EA IITYXIAKHX EPI'AXIAY

O Kkt vroyeypoppévogc TPAMMATIKOX AAMIIPOX,tov EYAITEAOY, gottntig T0v
Tunuatoc BIOMHXANIKHYE XXEAIAYXHYE KAITIAPATQI'HE tov [avemiotpiov
AVTIKNG ATTIKNG, TPV avaAdPm tnv ekmovnon g [toyakng Epyaciog pov, Snidve ot
EVNLLEPOONKA Y10 TO TOPAKAT®:

«H IMruyaxn Epyacio (ILE) anotehel mpoidv mvevpatikig 1010KTNoiog TOG0 TOV
ouyypagéa, 660 kal Tov [dpHpatog Kot Ba Tpémet vo el LOVASTKO XOPAKTPO Kol TPMTOTLTTO
TEPLEYOLEVO.

AmayopeveTal ALGTNPE 0TOL0ONTOTE KOUUATL KEWEVOL TNG VO EULPAVICETAL QLTOVGCIO 1)
UETAPPAGUEVO Ao KATolo AAAN dnuoctevpévn myn. Kdbe tétown tpdén amotelel Tpoidv
Aoyorhomng kat eyeipet 0épa HOume Tééng yuo T tvevpotikd Sucoidpoto Tov dAlov
ovyypapéa. ATokAeloTikOg vTevduvog givat o cuyypapéag g I1.E, o omoioc ¢épet ko v
€v0HVI TOV GUVETELDY, TOWVIKOV Kot GAA®V, 0TS TNG TPEENG.

[Iépav TV 0010V TOVIKGV EVBVVAOV TOVL CLYYPUPEN, GE TTEPITT®AN TTOL TO 16pL e TOVL
&xet amoveipel [Ttuyio, autd avaxodeitor pe andeoomn g Zuvélevong tov Tpqpatog. H
Yuvélevon tov Tunuotog pe véa omdeact TG, LETA OO OiTNOT TOL EVIAPEPOUEVOD, TOV
avafétet ex véov v eknovnon ILE pe dAlo 0épa ko dStapopetikd emPrémovra kadnynt). H
eknoévnon g ev Aoyow ILE mpémel va oAokAnpmBel viog TovAdyioToV £VOG NUEPOAOYLOKOD
6UNVOVL Ao TNV Nuepounvia avabeong .

O AnAwv Huepopnvia

rPAMMATIKOZ AAMIMPO2 09/2019



EYXAPIXTIEX

®a 10eha va guyaplotiom taitepa Tov kOplo ABpadp Xotldmovdo yio TNV EUTIGTOCHVN
oV pov £0e1&e Kot TNV amdAvTn Ponbeta yio TNV EKTOVION TNG TTVYLOKNG OV EPYOGING OE
pio 60oKoAn Tepiodo kal tov kKOplo Kovotavtivo Xpiotomovro (tpony kadnynt oto TEL
Meooloyyiov kat vov kaBnynt) oto TEI [1dtpag), mov 6e mpocwmikd eninedo pe 6idate
TPAYUOTO TO OTTOT0L IOV TV ATOPOiTNTA Y10 TV £®G TOP TOPELD LoV, Kat [e foridncav
GTOV Vo EMAEE® TOV dpAOO GTOV emayyEALOTIKO GTifo TG LG 1oL Kot Yia TO TEAOG KpATnoO
TOVG YOVEIG LoV oV Ywpig avtovg dev Ba glya pTaoet péypt edd 010TL pe Pforjdncav va otabd
GT0 TOSLA OV KOl VO PTAC® £0(M OV Eipal.



IHHEPIAHYH

H mapovoa mtuylaxn epyoacio apopd t oxedioon Kot avaTTuEn (oG pOUTOTIKYG TAATPOPLLOG
Le 6KOTH TNV TANPOS CVTOUOTOTOUNULEVT] SLOIKAGI0 OTOGTEIPWGTNG YDPMOV HECH VILEPIDOOVS
axtwvofoAiag UVC (Ultra Violet radiation Type C).

To poundt amaptiletar omd Paon mov eépet unyovicud Kivnong, aisnthpia Béong,
aviyVeLTEG Kivnomng Kot yég wtevig axtivofoiiag UVC.

To poumdt elvar TAPMG AVTOUATOTOMUEVO Ue TNV xpTion EEvmvov pikpoeAeykth Arduino
eV 0 dg ypnotg Ba To evamobétel 6ToV TPOG AMOGTEIPOOT YMPO Kot He EEVTVO OAyOptOpo
6a vAiomoteitat.

Melhovtikég feltidoelg o pmopovcay va Tav 1 TorofETnor KOANTEPOY UNYOVICUOY
Kivnomng MoTe VoL UTOPEL 1] POUTOTIKT TAATPOPLE, VO ATTOGTELPDOVEL 1O OVCKOAEC EMPAVELEG N
N Tomobétnomn edvavotepav arsOntnpiov 0£ong yio Kahdtepn avTiinyn Tov Tpog
ATOCTEIPMON YDPOVL.

AEEEIX KAEIATA

Poundt, poumotikn Thot@oppo, pikpoeheyktng, Arduino, aktivoporio UVC, amooteipwon.



ABSTRACT

The present thesis focuses on the design and development of a robotic platform with
the purpose to fully automate the sterilization process of spaces by UVC (Ultra Violet
radiation Type C) radiation.

The robot is made up of a base with drive mechanism, position sensors, motion
detectors and UVC light sources.

The robot is fully automated using a smart Arduino microcontroller while the user
will be deposited to the space which wants to sterilize and implemented with an
intelligent algorithm.

Future improvements could be the installation of better drive mechanisms so that the
robotic platform can sterilize harder surfaces or install smarter position sensors for
better perception of space to be sterilized.

KEYWORDS

Robot, Robotic platform, Microcontroller, Arduino, UVC Radiation, Sterilization.
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XYNTOMOI'PA®IEX

[Topovcialovtal GUVOTTIKA OAES Ol GVVTOROYPAPIES TOV £yoVV YpnoiponomBel oto Keipevo
NG TTLYLOKNG:

ILE. [tuyaxn Epyacia

TEI Teyvoloywd Exmoidenticd Topopa
uvC Ultra Violet radiation Type C

IC Integrated Circuit

RPM Rounds Per Minute

nM NanoMeter

IR Infrared

nE MikpoeheyKTig



EIZATQI'H

IToAAéc popég ot (o pog PplokdpocTe avTiéTONol e TOAAG TpoPANLata, Eva amd autd
glvar 1 oot KoBapldTTa 68 EVAAMTES EMPAVELEG TTOV EYEL APEST) ETAPT| O AVOpWTOG 1 Kot
T KOToKiowd pog (umdvio, kpePdtt, oTpodua, GEVIOVLN, SATEDOD, AEKAVT UTAVIOL, EVVOpELa,
vepo K.o.).

Evé molhol amod gpdg vopilovpe mmg kabapilovrog pe mpoidvta kabaptdtnTtog OAES AVTEG TIG
emPaveteg (yAdpro, TAovmpro K.a.) pévoovy kabapés, kavovpe Aaog, mavto péEvovv
VTOAEIUUATO LUKPOPI®VY, OKAPEDVY Kol GAADV PakTNpimV 0TTOL 0 AVOPOTOC e YOUVO UATL OV
pmopel va ta dgt, ta onoio moALomAAGLAovTaL Kot PTopel HEPIKES POPES VAL etvat PAATTIKG
Yo TOV avOpOTIVO OPYaVIGHO.

Térowo pavopevo eivar ohvnbeg kupimg oe Egvodoyeia 1 o€ omitia To ool LOALG EYOVE
VOIKIAGEL 1] 0yOopAoEL 0ALG KOl 6T 1010 LLOG TOL OTETIO KLPIG OTAV £YO0VUE TOAAOVG
EMOKENTES ) A TaL {10l oG T TATOVTGLO KOl POVYO EXOVTOS LETAPEPEL amd £EM TLYDV
pikpopa 1 Paxtipio.

"Eto1 Aomdv gpyOLOcTE OVTILETOTOL LE TO EPATNLC TWG UTOPOVLE VO, KOTOTOAEUGOVUE
QVTEG TIG £0TIEG LOAVVGEDV?

H amdvinon pumopel va do0et pe tov €€1g amld TpOTO: KAVOVTAG (PTOT) VIEPLDOOVS
axtvoPolriag étot eipacte 99% oiyovpot 6T 0pov Exovpe Kabupicel cOGTA Kol
YPTCULOTOGOVLE TNV KOTAAANAN akTivofoiia OAec ot eotieg pikpofinv Ba &govv
e€apavicbel kot YU avtd aKpLBdG TOV AOYO SNUOVPYCOLE TV TOPUKAT® POUTOTIKN
TAoTEOpU TOV O S0DLE GE ETOUEVH KEQOAOLO, TG AELTOVPYEL.



OEQPHTIKO YIIOBA®PO

Yrepidong axtvoPforio ovopdletat 1 mEPLOXN TNG NAEKTPOLOYVNTIKNG aKTVOBOALG TNG
omoiag To PUNKOG KOUATOG 6TO KeEVO KupaiveTal tepimov peta&d 380 kot 60 vavopétpmv

(nm)[1].
Yrdpyovv tpia €101 VITEPLDIOVG AKTIVOPBOAOG:

UV-A: Avt 1 aktvoPoiia kopaivetat oto kevd peta&d 315 ko 400 vavopetpa. Eivar to mo
aKivouvo €idog.

UV-B: Avt 1 aktivoPfoAio kopaivetat 6to kKevo peta&d 280 xat 315 nm. Avt mpokalei To
HOOPIG O, OAAG UTOPEL VO YivEL EmKivovv).

UV-T': Avt) 1 aktvoPoAiia kopaivetal 6to kevo peto&d 40 nm kot 280 nm . Eival to wo
EMKIVOLVO €160¢ TG VTTEPLDOOVG aKTIVOPOoANG, KAOMG pe oty £xovv emitevyel
gpyaoTnplakd petaAlaées [1].

Kopo myn vrepiddovg aktivoforiag ivarl o nAlog. Otdvel 6T YN HECH TNG EMAVEKTOUTNG
g and T otpatoceatpo. Eivor emikivéuvn aktivoforia kat to otpdpa tov 6{ovtog
TPOCTOTEVEL TNV EMPAVELN TNG YNE OO AVTHY. AVTOC €ivat 0 AdYog oV 1) TPVTTO. ToL 6LoVTOg
glvar GoPapd okoAoyiKod TpOPAN AL

H pwikpofroxtdvog vrepiodn aktvoPolric UVC, €yxet éva cuykekpiuévo unikog kopotog 253,7
VOVOUETP®V (SIGEKOTOUUVPLOGTOD TOV HETPOV) KO OMEVEPYOTOLEL LIKPOOPYOVIGLOVG (S106Td
70 DNA T0V¢) OV TTEPIEYETAL GE UIKPOGKOTIKG OdPOVUEVE GTOYOVIOLH TOV HETAOIO0VY
acBéveleg OTmG M hopd, 1 pupaTioon, N ypimn.

Moic to DNA gvog pikpoPiov 6TaGeL, YOVEL TV IKAvOTNTO Vo, avorapdystat. Bakthpla kot
101 wov dev pmopovv va avarapaybovv, kabdictovior afrapeis, evd TavtOYpOVa LE TNV YPNON
g axtvoPolriog UV mapdyetoatr Olov 6Tto Ydpo.

Mikpoproktovog UV €xet ypnoipomom el e ao@arelo Kol OnoTELEGLOTIKOTITO G
voookoueia, KAVIKEG, epyactipla Kot tn Prounyovia yia tepitocdtepo and 50 ypovia [2].

Cleansebot experiment time lapse

Xwpic Yrepioon
axtivoBoiio UVC.

[epacuévo pe
VIEPLOON aKTIVOBoAin

P »l o) 036/036

Ewcova 1. Baxtipio E.Coli mpiv kot uetd myv arooteipwon [3]



IT\govEKTHOTO Y PTG S VTEPLDOOVS OKTIVOPOAIOG

o AxtivoPolet kaBe pikpoopyavicuov 1 Taboydvo, cupmephapPovouévmy VIO HoPET|
omopiov. ZKOTMOVEL TOGO 0paTEG OGO KOl «OKOTEWEGY TTEPLOYEG TTOL dev Ppickovtal o€
ONTIKO TEDIO.

e  Amoldpaven 6LV TV ETPOVEIDY KOl TOV aépa Lo 6€ Alya Aemtd (mepimov 30
AEMTA AVOADYDG YDPOV).

e O yopog umopel va ypnoomombei apécme PLeETA T Xpno.

e FEivol 1o povadikd unydvnio Tov aviKel GTNV «Ipactvr Texvoloyio» dnAadr|
UTOAVUOVGT] YO PIG XMUIKA.

o Eahieipel kabe avBpmmvo AGBog wov yiveton e T0 oKOOTIGHA LE TO ¥EPL. Zuvimg
pet@vet v ToxvTnTo AoTHENG katd 40% ue mhpo TOAAES £PEVVEG KL EPYACIES TOV
TO TEKUNPLOVOLV .

o  Mewwvel T1g ayopég yMukav kabopiotikodv katd 20%, eved cuufdiel oty enitevén
KOADTEPOV OMOTELECUATOV.

Me1loVEKTNHOTO Y PTGNE VEEPLDOOVE aKTIVOBoliag

e  Mmopei va amoPei potpaio yia 1o avBpdmivo dEppa 1 To PLATLOL.

o Katd v d14pKeLn amooTeipong TPEMEL 0TO106oMTOTE avOpOTIVOG 1 {®1KOS
opyovicUOG VoL EYEL OTOUOKPLVOEL.

o O yopogHotepa amd TNV amooteipwon Ba TpEnel va agPIoTEL SIOTL 1 VTEPIOONG
axtvoPoiia mpokaiel 6lov oV ATHOGPALPA.

Tpoéror ypriong tne aktivoforioc UVC

e  Me AQumeg LOVILOV POTIGUOD GE PEYAAOLG XDPOVG.

e Mg ypnon KvNTdV VTOHOTOV HECHY KOOUPIGHOD.

o  Xpnom Wkp®v N LEYAA®Y GUCKELMV (POVPVOL) KUPIMS Y10 TV OTOCTEIPOOT
gEomhopov N epyoreiov.

Exova 2: Mnyovijuazo arooteipwong ue axtivofolio UVC
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OPIXMOX TIPOBAHMATOX

H mapovoa ntuylaxn epyocio amockonel 6TV €0PECT] OGS OTOTEAEGUATIKNG ADGNG Yl TNV
QTOAVLAVOT] KOl OTOGTEIPMOT E0TIOV HIKPOPimV, 0Twg avtd epeaviloviot og okieg (ALS,
dmpartia, umavia, kovliva, GLOKELES, Evudpeia K.a.), Eevodoyeia, Evoikialopeve dMUATLO K. 0.

"o 10 oKOTO AVTO TPOTEIVEL TNV KATAGKELT MG POUTOTIKNG TAATOOPLOG TOV Ba Kiveitan
QVTOVOLLOL GTO YMPO, Y10 GUYKEKPIUEV YPOVIKT] SIAPKELDL LE GKOTO TNV GTTOADLLOVOT)
/amooTEIPMOOT TOVL.
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MEG®OAOAOITA

Apyicd Y10 vo 6XeS0OTEL 1] POUTOTIKT TAATPOPUA ETPETE VO omavTnOodV pepikd Kaipto —
petalld dAlmv- epotTiroTa OTmMc:

e 1mg Ba KvelTal 6TOV -TPOG OMOADUAVOT/OTOGTEIPMOT]- YD PO;

®  lig TOWO TPOTO (UNYAVIKO, YNUKO, PLGIKO 1] GLVOLOCTIKE péca) Bo VAOTOELTOL 1)
Slod1Kacio TNG OTOAD LOVOTC/ OTOGTEIPOOTG;

e mooo Oa drupkel ) Aetitovpyio TOL POUTOT;

o 7w¢ Ba daceaAioTel n avtovopia Tov POUTAT;

o 7mg Ba vVAoTOEITAL O EAEYYOC TOV POUTOT;

H pebodoroyia mov akorovdncape NTay 1 TOPAKATO:

1. Avalimon oyetikdv epeuvav og PMoYpapikés PAGELS EMOGTNUOVIKOV TEPLOSIKDV,
oLVESPIOV KOl IGTOGEMOMV.

2. Emloyn tpomov amolvpovenc/anocTteipmong.

3. Koabopioudg texvikdv mpodioypapdy TG POUTOTIKAG TAATQOPLOG.

4, ZyedloopHog TOL AOYIGUIKOD Kol DAOTOINGT TOL KOJIKO TOL TPOYPALUITOC,

Y& GUVEKELD TNG £PELVOG OGS, KOTAAELE OTO GYESIOGUO OG POUTOTIKNG TAATQOPLLOG
TANPOG AVTOUATOTOMNUEVT, TOV Ba Kiveiton pe katdAiniovg kKivntpeg DC kot 6to odpa tng
Oa pépet pia eotio ekmoumng vaepu®oovg aktvofolrioag UVC pe okond v amocteipmon tov
E0TIOV KPOPimv.

H avtévoun kivnon g Ba emitevybei pe m ypnon acnmipaov B€ong kot kivinong, ®oTte va
umopel va EMGGETAL GTOV TPOG AMOGTEIP®GT XDPO KOl VO ATOPEVYEL TUYDV EUTOSI TOV Bt
Bpiokel umpootd ™. o v avtdvoun Kivnon g, N POUTOTIKN TAATPOpUa Ba KaveL xprom
KatdAAnAov pikpogleykti Arduino, o omoiog givat £vag eneEepyactic TOV LE TOV OIOPALITTO
Tpoypoppatiopd Ba pmopel va StoyelploTel Ko vo 00N yNoEL TOVG KIVITHPEG EAEYXOVTAS GE
TPUYUATIKO ¥pOVO Ta dESOUEVE, TOV a1sOnTpmV BE0oMG KoL Kivong, e OKOTTO TNV amopuyn
EUTOdIWV.

H poumotikn mhatedppa Oo Kiveitor 6to ydpo pe Toyaieg evbeiec (avaroyo To eUmodio. oV
Ba Ppioket) kot avTd 610TL 0 1101 EEOTAMGUOC TOL £YOVUE EV EMTPENEL TNV KIvNoT O TEAELES
gubeiec.

Kdabe ydpog mov mpoopiletar yio amooteipmon ypetdletol Tov 61kd Tov ¥pOVo Yo va
amootelpmbel, 660 To PEYAAN EMPAVELN TOGO HEYaADTEPOG Katl 0 Xpovoc. ‘Evag cuviong
1POVOG ATOCTEIPMONG Yo EMPAVELD TTEPITOV OG0 Eva VEPOUTAO atpmdpa (1.50p * 2.00u)
etvon 30 Aemtd.

'Eto1 o emitpémovpie 6TOV XpNoTn V. UnV amacyoAeiTol e T Stodikacio TG omoivuaveng /
AmOoTEIP®ONG Yo va propel va aoyoAnbet pe kdtt aAlo.
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YXEAIAZH KAI KATAXKEYH YAIKOY MEPOYX
(HARDWARE)

O K0OPLOG KOPUOG TNG POUTOTIKNG TAATOOPLOS LLOG
amoteleitat:

e amod évo oTpoyyLAd oaci (Ewodva 3),

e and 2 potép 6v 1000RPM 30:1 (Ewdva 4) mov
TPOCPEPOLY TNV KIvVNon GTNV TAATPOPU,

e Kot omd pio «ehevbepa mEPIGTPEPOUEV Uil 2
tepayiov (Ewoéva 5) mov mapéyet Ty 160ppomia kot
OMOAT Kivnion TG TAOTEOPUOG.

Exovo 4: Zaoi pourotikig matpopuog

Ta xuplng Aertovpyikd eEapTRUOTA TG KOTACKEVNG
pog eiva:

e ’'Evag pkpoeheykric Arduino UNO
(Ewova 6) o omoiog Oa déyetarn kat Oa divel
EVTOAEG ammd Kol TPOG OAO TO GUGTNUA.

o 2 Adumec UVC padi pe to Blaster taong
220V (o1 cLYKEKPIUEVES AAUTES
AEITOVPYOVV AMOKAEIOTIKA 6Ta, 220V)
(Ewova 7).

Eixéva 6: Arduino UNO

Eixéva T: Aduma UVC pe Blaster exxiviong kou
Aerrovpyiag g Adumag ora 2207
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o 3 awoOnmpeg Béong (Ewova 8).

e 'Eva oloxinpouévo kokiopo L293DNE
half-bridge (Ewoéva 9,10) mov Oa 0dnyei
T 2 HOTEP aVALOYQ LE TIG EVTOAEG TOV

Eixéva 8: AioOntipeg Oéong

Arduino,
Pin | Name Function
1| Enable12 | Enable pin to control 1.2 diiver 1A z
2 |Input1A | Inputto control 1Y 12EN [ 1 16 ] |I‘lCC1
3 | Culput 1Y | QUIpULConnEct 10 motor 1,2EN 1A [ 9 15 ]4A
4 |GND | Ground and heat sink
5 |GND | Ground and heat sink 2A W [ 3 14 ]4Y
el e o HEAT SINK AND { I ]} HEATSIVK AND
8 Vee2 Guiput supply voltage
9 | Enable3d | Enable pir‘v]‘t]nycnn;lg\ 3.4 diiver 3A 10 i 3y GROUND [ b ] GROUND
10 | Input 3A. | Input to control 3 9 2Y [ 6 ” ] BY
11 | Culput 3y | Output.connect 1o motor 34EN 0 [ 70 ] 3
12 |GND .Gmund and heat sink 15 14
13 |GND | Ground and heat sink 4A 4y VCCZ [ 8 9 ] 34N
14 | Gutput &Y | Cutpul connect fo motar !
15 |Inpul4A | Inputio conirol 4
16 | vee Supply voltage(7 max) lOglC dTugrum
Eixéva 10: ITivakog exeliynong eCo0wv 0orkdnpwuévon, Aoyikod didypopua ko Eikova 9:,
ordypoyio eE65wv Olorlnpeopévo
rxorAwpo L293DNE
Half-Bridge

e 2 umatapieg: pia yuo TNV Agttovpyia ™G TAATEOpaS (12V) Kot pio amoKAEIGTIKA Yol
T1g dvo Aaumeg (4v) (Ewova 11,12).

Making Life Simple

Eixova 12: mempteg A16iov Tomov 18650

e Mo dokpaotikn mhakéta (Ewdva 13).

Ko d1dpopa piyovikd Ko nAEKTPIKA Lépn Ommg
SlokOmTNG, KOAMO, BAcElS Yia Ta HoTéP, Paom
unatopiov Bidec k.a. (Ewova 14,15,16,17,18,19).

Exova 13: Aoxiaotikny mhoxéra
Breadboard
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Eixéva 17: Onicn torobétnong umotopichrv Ewcova 15: [haxéra Eucove 16: Eiovo 14:

18650 poptions Mrozapiog Maxémrng Bboua
MBiov 4v EVEPYOTOINoING POPodosia.
POUTOTIKIG ¢ Arduino
TAoTPopuag UNO

Agrtovpyikd Mépn Kotaokevng

Motép 6v 1000RPM 30:1

Me tov 6po 1000RPM avapepdpoote otny TaydTNTO TOL HOTEP XOPIg PopTio N
AAMDG OTIC 6TPOPEC TTOV eKTELEL 0 KivnThpag kKaBe Aentd (Rounds Per Minute) ko n
évvoun 30:1 avapépete oty peimon tov kifotiov ToybtnTag onAadn £xovtag
npocbéoet Evav aplfud ypavalldv peidvovpe Kot Ty todtnto dniadn to. RPM [4].

Arduino UNO.

O AOY0C TOV EMAEYTNKE O CUYKEKPIUEVOS LKPOEAEYKTNC EIVOL Y10, VOL UTOPOVLLE GTO
UEALOV VO BEATIOCOVUE TNV POUTOTIKY TAATPOPUA Y®PIC TEPLOPIGLOVS. ME TOoV Opo
Arduino gvvoobue pio avorytov KooKo NAEKTPoVIKn TAat@opua. H mhokéta tov
Arduino propei va dapdoet 1608006 (OTmG Evo oG NP, KOLUTIE péyptL Kot
unvopotd oto Twitter) ko va Tig petatpéyel og eE660VC EVEPYOTOLDVTAS KATO10
£l60ovg HoTéP, PMTIGUO N axdua Kot va. dnuociedeel katt Onling, ovolaotikd puropeig
VO TELG OTNV TAOKETA TL VO, KAVEL SIVOVTOG TNG OTAG TIG KOTAAANAEG EVTOAEG HECM
KATOAANAOL TPOYPAUUATOG [5].

Aduma UVC pe Blaster 220v.

Onwg &yel avapepbel mo Tave 1 cvykekpluévn Aauma mapdyst axtvoPoiioa UVC
OV KVpaiveTal 6to kevo peta&o 40 nm kor 280 nm. H téom Aettovpyiog tng elvar Ta
220volt, yuo vo to methyovpe Opmg avtd xpetaldpnacte Kamolov £idog “ekkivn” o
Aeyouevog Blaster to omoio petatpénet to pedpo €166d0v amo 4volt o 220volt.

15



AoOntpeg @éong (Line Tracker).

O awcntmpog 6éong Paciletor endvo oe éva IR LED mov onpaivel diodog ekmopmng
0m1o6 vépLOpNG axtivoPforiag. To IR LED exnéumet viépuBpo pwg to omoio dev
glvar 0poTd 6To avOpOTIVO PaTL. prmopovpe va fpodue avtd to IR LEDs ota
Agyeplotiplo, tng TnAeopacng poc. To IR LED Aettovpyei 6nwg ta kavovikd LED,
OAAG TO LMKO OV YPMGLUOTOLELTOL GTOV TPV EIVOIL SLOPOPETIKO, EKTEUTEL
YrépuOpo Owg dtav to pevpa tepva pésa amd avtd. Avtd ta IR LED
YPTOULOTOLOVVTOL Y10 TNV avixvevon epmodinv umpootd amd to poundt. To IR LED
exnéunel poTiopo IR, 1o omoio avtavakAdrol dv vadpyel kamwolo epunddlo otV
KkatevBvvon g axtvoPolriog IR mov exméuneral, n avaxkidpevn aktiva IR mov
cvAlapPavetor amd T PoTodiodo vroloyilel TNV EVTaon TOL AVAKAMUEVOL POTOC.
Ooco vymiotepn etvon n avaxkidpevn IR axtvoBolria dvvaun, toco mo kovtd givat to
gumdd10 Kot o avtioTpopo [6].

OlokAnpopévo kokhwpa L293DNE half-bridge.

Oloxinpopévo koxloua (Yvootd og IC ota Ayyhkd) integrated circuit) 1 amha
0AOKANPOUEVO OvOoraleTal £va, KOKA®UO GUVOESEUEVMY AOYIKDV TUADYV,
dnpovpynpévo Tave oe £va OAL0. H cuvipintikny mAglovdtnta TV OAOKANpOUEVOY
KUKA®UATOV S1UOVPYOLVTOL TAVE GE GUAAN NHOY®YDV, Katd KOplo Adyo mupttiov.
To @OALo (Muarywyov) ovopdletat ota ayyAkd town (chip), amd To omoio TpokvTTEL
U0 EVOALOKTIKT] OVOUOGIO TOV OAOKANPOUEVOL KUKAGUATOG. OTav avtd To pOAAO
glvan g KAMpoxag Tov pkpopstpov ovoudletat ko pukpotoin [7]. Oco apopd to
dko pag L293DNE mpdkettan yio OA e mopttiov pe oyediaouéva transistor emdve
T ool OTOV JEXTOVV TOL KATUAANAC GNULATO UTOPOVV VO KAVOLV LEYPL SLO
Kntpeg va. Aertovpynoovy deétootpopa i aptotepootpoa [8](Ewkova 9 oei.14).

Mrnatapio tomov 18650 kot Abiov.

H proatapio tomov 18650 ivar ovolactikd Abiov pe v povn dwapopd oto péyeboc,
avaroyo to péyebog kat to oyéd1o pag pratapiog Abiov £xel Kot To avaAoyo ovoua.
Mratapia 0vteov Mbiov (lithium-ion battery 1 Li-ion battery 1| LIB) givat évag tomog
EMOVOQOPTILONEVIG UTaTaPiag 6TV oToia Ta 1OvTa ABiov KivovvTal omd TO apvnTIKO
NAeKTPOS0 TPOG TO BETIKO NAEKTPOSIO KOATA T SLAPKELD TNG EKPOPTIONG KO
avtioTpoa katd T eopTIoT. Ot umotapieg WOvTmv ABiov ¥PNGIULOTOLODY [ia
TapeUPOAAOUEVT] EVEOOT) TOV ABI0V (¢ VAIKO TOV EVOG NAEKTPOOIOV, GLYKPIVOUEVEG
He 1o petaAlkd AiBlo mov ypnoiomoteital og o un emavapopTiCOEVn puratapio
MBiov. O NAeKTPOADTNG, TOL EMTPEMEL TNV 1OVIKT HETAKIVNON KoL To dVO NAEKTPOSIOL
gtvon Ta suotatikd Tov otoygiov pratopiog Wvimv Abiov. Or pratapieg WOVTOV
MBiov givar cuvnOiouévec oto owklaxd niektpovikd. Eivar évag amd tovg o
OMUOPIAEIG TOTTOVE ETAVOPOPTILOUEV®V UTATUPLDV Y10, QOPTTH NAEKTPOVIKE, UE
VYA EVEPYELOKT] TUKVOTNTA, TOAD LKpd Qovopevo pviung [9] kot younin
avtoekpoption [9].
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Eixova 20: Hlextpoviko oyédio kokdauatog ue to mpoypouuo Fritzing
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AloTO VKOV KOl KOOTT

N ~wNE

21poyyvrd Xaoi 8,51 €

Bideg kat ovvdeopot (cupmephappdvoviav péco 6To 6act)
2 Baoeig ompiewv potép 2*0,80 €

2 potép 6v 30:1 10,14 €

2 podéc 6,50 €

2 meploTpeOpeveg urideg eAevBepng kivnong 2*1,60 €

1 Breadboard 1,60 €

Koidow 5%1,80 €

Booua tpopodociag Arduino 0,25 €

. Kovrti torofétnong 3 unatopiov 18650 1,50 €

. 2 blaster

. 2 Mumeg UVC (poli pe ta Blaster) 2*%15 €

. 1 Arduino UNO 22,90 €

. 3 arcOntpeg ydpov 3*2,50 €

. Awaxoémtng ON/OFF 0,70 €

. M pratapio Mbov 4v 23 €

. 1 maxéta poptiong pratapiog Abov 4v 0,99 €

. 1 ohoxkinpopévo koxkopo Half-Bridge L293DNE 4,90 €
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YXTAAIA KATAXKEYHX POMIIOTIKHX
ITAAT®OPMAX

IMopakdto Topovctdlovpe Ta GTAGN KATAGKEVNG TNG POUTOTIKNG TAATPOPLLOG.
YXTAAIO 1° (Etowpacio Tov potép yio torofétmon o6to 6oot).

370 6TA310 GVTO VITOAOYIGALE TIG ATOCTAGEIS TMV LOTEP 0o To Kevpikd Breadboard dote va
TOMOHETI|GOVLE TO GOGTA GE UNKOG KOAMON Kot TomofeTcape Tig podeg e Tig PAcELS TV
potép. (Ewova 23)

Exova 23: ToroOétnon Paong 1otép, pooeg kot Kalwoiwy

YXTAAIO 2° (TomoBétnon potép,
umilog ko Breadboard pe to
oloxAnpouévo 1IC L293DNE endva
070 GOG1).

Edd Prodoaue kot tomobemooape
aKp1dg oto embountd onpueio ta
HOTEP KO TIC UTHALEG [E TO
Breadboard kot mpogtopudoaue kot
T0 oAoKAnpopévo 1IC L293DNE
MOOTE VO, TOTOOETHCOVE TIG
VIOAOITEC £16000VC Kal pEVUATO
(Ewova 24).

Eixéva 24: Bidwpuo. kou torobétnon wotép, uririog kou Breadboard
ue oroxAnpwuévo 1C L293DNE
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XTAAIO 3° (Tonobétnon Arduino UNO kat kahmdimv 6Tig avtiotoryeg e£6600¢ TOV TPOG TO
IC L293DNE).

AoV eiyape torobetoet mponyovuévag ta potép pe to breadboard oepd gixe to Arduino
poli pe ta koddda otig avtiotoryes ££000vg Kt £16000v¢ oto IC L293DNE (Ewdva 25,26).

/

il

R

Eixéva 26: Torobétnon Arduino UNO Ewxova 25: Torwobétnon kalwdiwv otig omotés
e1oo0ovg oo 1C L293DNE

YTAAIO 4° (Tomobétnon dwakodmtn ON/OFF Agttovpyiog Thg TAATPOPHAG KO UTOTOPLDY
18650).

Edd apob Pefoarmbnrope 6TL péypt oTiyung
£€yovv tomobetn el OAa OTTmG TPEmEL
aKolovONoe 1 ToToOETNON TOL JKOTTY
ON/OFF padi pe 11¢ 3 pmatapieg 18650 mov
0a Tpopodotohv TV TAaTeopue pog (Ewkova
27).

Eixéva 27 Maxomrng ONIOFF ko umoropics 18650
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YTAAIO 5° (Tomobétnon oucOntipwv Béomng).

KAgivovtog 1o éva amd ta 6v0 KUKADUOTO LLog
TomofeToaE TOVG TPELS uaOnTipeg BEonc wote
va pmopet 1 TAaTeopua Vo avayvopilel To dikpa
TOV ®G PG amooteipwon ydpov (Ewkdva 28).

YTAAIO 6° (TormobBétnon Blaster ywo mv
Aertovpyio tov Aapndv UVC kot pratapiog 4v).

Eixéva 28: AioOnripeg Oéong

Tehevtaio koppdtt TomoBETNONG Yo TNV EXAVED OYT| TG TAATPOPLOS LG TV 1) TOToBETNON
tov Blaster ko8¢ ko 1 uratoptd yio tny Aettovpyic Tov de0TEPOV KUKADUATOS LG ACUTDV
UVC (Ewova 29, 30).

Ewcova 30: Blaster 220v

YXTAAIO 7° (TomoBétnon Aaunmv UVC kot
mhaxétag optiong Mrotapiog 4V).

Me av16 T0 6TAO10 OLOKANPDOVOLLE TNV
KOTOOKELN LE TNV TPOGEYTIKTN TomoOETNON TV
Aapndv UVC kabodg Kot Tng TAaKETOS pOpTIoNg
NG WITOTOPI0G TOV OEVTEPOV KVKADUOTOG 4V
(Ewdva 31).

Exova 31: Adumec UVC kou whoxéta @optiong
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ANAAYZH KAI LYTTPA®H AOTIEMIKOY
(SOFTWARE)

IIpotov EeKviGOLIE E TNV GLYYPOPT] TOL AOYIGUIKOV ETPETE TPAOTA LE EVOL OATAO OLAYPOLULLOL
POTG VO OVOADGOLLLE KOl VO KATAAGBOVLE TMG TPENEL VAL AEITOVPYNOEL TO KOKAMUO [LOC.

Has the surface

ves different height?

Move Forward

Move Backwards

Wait 600ms

2
B

Turn

Wait 400ms

l

Ewova 32: Aidypopyia pong Aeitovpyiog tov pourot
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Kaowag Ilpoypappatog

O KOOKAG TOL TPOYPAWLOTOC TNG KATOOKELNG £XEL GLUVTAYDEl GOUPOVE |LE TOVG TAPOKATD
Kavoveg g Tapaypaeov Odnyog Tovraéng Kddika C/C++ yra pukpoEreyktés kot
ypnowonoOnke to mpodypoppe Arduino IDE 6mov amotehei to mepipdArov avantuéng tov
KOOI Y10 TOV JUKPOEKAEKTT TG kKB mhakétag Arduino.

I'evika

Ta ovyypova cvotpata LE ypnoomolodyv yAocco C, 6g KovTivi avTieTotyia e To
dwadedopéva mpotuma 6mwg ANSI-C, C99 1) C11. EmmAéov,  Pacikn YAOGGO
TPOYPOUUATIOUOD GLVOJEVETAL 0O ToAVAPIOUEG KA GELG P1BA0ONKN S Yo TV a&lomoinon
TV e£E0IKEVIEVOV KUKAOUATOV Kot duvatottev Tov LE. Akoun, cuyva etvon Kot
EUTAOVTICUEVT LE GTOYELD AVTIKEWWEVOGTPAPOVS TPOYPUUUATICHOD, dNAdT YAdocog C++
(m.y. obomua Arduino). Tvmkd Ttapadsiypoto sivol ta TepPEALovTo avaTTLENG EQUPUOYDV
v pikpogreyktég tomov AVR |, 1 PIC, ] ST kou moAAd avirloyo GueTipata.

To 6Vvoro TG TEKUNPIMOTG EVOG TTPOYPAULOTOS (GXOAR) YPAPETAL LE ATAOVG AATIVIKODG
yapaxtipes (ASCII) ko dotvmdvetor 6Ny oyyAMkn YA®ooo Onmg, €€’ GALOV Kot T0 GOVOLO
Tov K®Owka. OLo T0 Keipevo Tov KMdKa (EVTOAEG, ONAMOELS Kal GYOAL) TeplopileTal o
€0pog 73 YPOUUDV.

[pwv apyicovpe va avaAHOLUE TOV KOSIKA Vo oUEIDE] OTL Yo TNV Kivion TV HoTép
Kavape ypnon tov e£6dwv PWM tov Arduino yua pelhovtikn ypnon 1 Bedtioon tov Kddka
Y®pPic vo ypelaoTel va eTEUPOVIE GTNV KOTAGKEDT).

To Arduino Uno R3 éyet 14 ynorokéc Bupeg ei1o6dov 1 e£6d0v (digital input/outpit pins) ko
£E€1L avaroyikég e16000v¢ (analog input pins). Kdmowa a6 ta 14 Pins tov Arduino €yovv v
évderitn PWM, dniadn umopoiv va TpoGoUOtMGOLY TV 0VOAOYIKT ££000 HECM
TOAUOK®OIKNG dtapdppwong. 'Etot, pe tipég and 1o 0 uéypt 1o 255 mpocopoidvovpe
(avaroykd) To Sidotnua amd 0 Eémg SV. Avtd yivetar pe ¥p1ion TG GuvApPTNONG
analogWrite(Pin, Value), 6mov 1o 6piopa Pin avagépetol 6to voopepo g 00pag yia tmv
omoia O dmdcovpe pedpa £660v, evd 1 Tdon e£0dov KupaiveTor amd 0 V péypt kot 5 V, ot
oToleg TIUEG TNG TAOTG AVOAOYIKA avamapioTavtol P Tiég otn uetapintn value. Tiun 0 divet
0V oty £€€060 (pin), Tiun 255 diver taon 5V oty €000 (pin), VD avOAOYIKG UTOPOVUE VO,
dwoovue evolaueoeg tdoeig (m.y. 122 ywo téon 2,5V) [10].
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[*FHFxxFAxx* Robotic Platform For Sterilizing spaces by radiation UVC

Purpose
* The microController (Arduino) give orders to the Left and Right Motors of
* our robotic platform wherever to go
* Forward, Backwards or turn Right depending
* of the situation on 3 Line trackers.
* Hardware
* The OUTPUTS of the Line Trackers connects to
* Arduino Pins 12, 2 and 3
* and the 4 OUTPUTS of Half-Bridge L293DNE connects to
* Arduino PWM Pins 10,11 for Right Motor
* and 6,9 for Left Motor.
* The 5volt OUTPUT of Arduino Connects to
* Half-Bridge L293DNE voltage INPUT
* which gives the whole Robot the Voltage of 5Volt
* Software
* Uses Arduino Standard library calls
* digitalRead (), digitalWrite (), pinMode () and delay /()
* Reference
* v1.0 L. Grammatikos Sept. 2019
*

*********/

AMroon Metafintov

int RMTR2 10;
int RMTR1 11; // Pins to which the 2 INPUTS of Half-bridge L293DNE
represents the Right Motor

int LMTR1 = 6;
int LMTR2 9; // Pins to which the 2 INPUTS of Half-bridge L293DNE
represents the Left Motor

int Distance = 12; // pin for the OUTPUT information of Front Line Tracker
Sensor

int DistanceR = 2; // pin for the OUTPUT information of Right Line Tracker
Sensor

int Distancel
Sensor

3; // pin for the OUTPUT information of Left Line Tracker

ANrhoon Ew66dmv kar e£06wv Arduino

void setup()// We call setup() to execute once the above commands

{

pinMode (RMTR1, OUTPUT); // We set the 4 Arduino Pins 6,9,10,11

pinMode (RMTR2, OUTPUT); // as OUTPUTS so they can give orders to Half-Bridge
L293DNE how to control LEFT and RIGHT Motor

pinMode (LMTR1, OUTPUT); // to Half-Bridge L293DNE

pinMode (LMTR2, OUTPUT); // how to control LEFT and RIGHT Motor.

pinMode (Distance, INPUT); // We set the 3 Arduino Pins 2,3,12

pinMode (DistanceR, INPUT); // as INPUTS so they can read all the information
pinMode (Distancel, INPUT); // that the 3 Line Trackers gives.

}
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void loop() //We call loop() b

repeatedly
{

if (digitalRead (Distance)

digitalRead (DistanceR) ==

{
digitalWrite (RMTR1,
digitalWrite (RMTR2,
digitalWrite (LMTR1,
digitalWrite (LMTR2,
Forward
}

else
{
digitalWrite (RMTR1,
digitalWrite (RMTR2,
miliseconds
digitalWrite (LMTR1,
move Forward
digitalWrite (LMTR2,

LOW) ;
HIGH) ;
LOW) ;
HIGH) ;

HIGH) ;
LOW) ;

HIGH) ;

LOW) ;

platform can turn right

delay (600) ;
digitalWrite (RMTR1,
digitalWrite (RMTR2,
digitalWrite (LMTR1,
digitalWrite (LMTR2,
delay (400) ;

}

HIGH) ;
LOW) ;
LOW) ;
HIGH) ;

)

/7
//
//
//

//
//

//
//
//

//
//

ecause we want the above programm executes

== 1 §&& digitalRead(Distancel) == 1 &&

digitalRead () reads the wvalue of Pins 2,3,12
so after if statement can check the values
we have set if they are TRUE or FALSE

in case of TRUE Arduino send signal to move

Otherwise if one of 3 conditions goes FALSE
Arduino sends signal to move backwards for 600

after that Arduino sends signal to Left motor
and Right motor move Backwards so the robotic
for 400 miliseconds

and after that cause of the use of void loop(
the if statement starts from the beginning
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"Yotepa and peptkéc dokipég o amoteléopata o pmopodsape vo ToVUE OTL e pdl TPATY
patid dev etvan pavepd, Oa wepipeve Kavelg va del pe YopvO HATL To OTOTEAECUATH AAAG OTT®G
£YOVLE AVOPEPEL KOL TTO TAV® OAOL 0VTOL 01 Lkpoopyavicpol dev gaivovrtal. Eipacte
Glyovpot GU®G Yol TO OTOTEAEGLOTO ETELOT LLE TNV GLYKEKPLUEVT axTivoPoria eAdylota
devtepd eivar apkeTd Yo vo eEovimbouy.

Oc0 apopd TNV GLYKEKPLLEVT] KATAGKEDT], OTMG EYOVUE AVOPEPEL TOPATAV® O TEMKOC
APNOTNG deV YpeldleTal VO KAVEL OMOAVT®G TimoTa Tapa LLOVO Vo, To BEcel o€ Aettovpyia,
BéPara vhpyovy Kamolo petoveKTHHATO OTMG OTL 1] KATAUGKELT LG avoeEpETat LOVO G
oTPOUOTO KPERATION Kot O}l G€ TOALOTAEG EMPAVELEG OLOTL 1) TAYVTNTO TOV HLOTEP AOYO
TOAAGV TPIPOV G6TO GTPOU Etval avENpeéV omdTte €0V TOTOOETNGOVE TV KATOCGKELT UG GE
pa Agto empdvela 1 tayvTa Ba eitvat 100 peydin mov ot pukpoopyavicpol dev Ba
wpoloPaivouv vo eEoviwbodv amd v axtivofoirio UVC.

Mepég Beltidoelg mov Ba mpdTEVa 68 EMOUEVOVS GLVASEAPOVG TTOL {6mG BeAncovy va
acyoAn0ovv pe owtd To BEa B TV GE TPMOTO GTASLO £VO EAAPPVTEPO GUGT, NTAV EVag
TOPAYOVTOG TOV 0010 OEV VTOAGYIGH KOt OTAY £PTACE GTO XEPLOL OV TOTE LOVO KatdAafa Ot
iowg vap&el TPOPANUO KoL SVGTVYDC AOYO OTL OEV UTOPOVGA VO, O1BECH TAPUTAV®D
ypALaTo EUEvVo. Ue avTtd 10 caot. 'Yotepa iomg pe v ypnon evog Gyroscope kot e 6ooto
TPOYPOUUUATICUO VO, LTTOPOVGOLE VO TETVYOVUE KOAVTEPO OTOTEAEGLOTA GTO BN GAPWONG
TOV POG OTOGTEIPMAT YDPOL Kal Pefaing e KoOADTEPH HOTEP Kal POOES VO KAVOVUE TNV
KOTOOKELN Hag o avOeKTIKn o€ TPPEG KOl Vo UTOPEL VO OTOGTEIPMVEL TEPICCOTEPES
EMPAVELEG YOPig SuoKoAia.

Av kamotog 6pmg Bélel va eEeMEEL TNV GUYKEKPLUEVT] KATOOKELT] L, KOAT 10€a Ba fTtay o
unyaviopog amooteipwong pe aktivoforiio UVC va petapepbel og pio ovtdpot okodma
kabapiopatog (Rooba) omov ekel Ba £xovpe dmhd Betikd anotédeopa, kot kKabapiopo Kot
OmOGTEIP®ON.
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®vAho TAnpogoprdv (Datasheet) IC L293DNE Half-Bridge

Product ~ “\ww Sample & Technical Tools & Support &
Folder e e Buy Documents Software Community
“’ IINESRQBUMENTS L293, L293D
SLRS008D —SEPTEMBER 1986—REVISED JANUARY 2016
L293x Quadruple Half-H Drivers
1 Features 3 Description

+  Wide Supply-Voltage Range: 4.5 V to 36 V

» Separate Input-Logic Supply

» Internal ESD Protection

* High-Noise-Immunity Inputs

*  Output Current 1 A Per Channel (600 mA for
L293D)

* Peak Output Current 2 A Per Channel (1.2 A for
L293D)

»  Output Clamp Diodes for Inductive Transient
Suppression (L293D)

2 Applications
+ Stepper Motor Drivers
+ DC Motor Drivers
» Latching Relay Drivers

The L293 and L293D devices are quadruple high-
current half-H drivers. The L293 is designed to
provide bidirectional drive currents of up to 1 A at
voltages from 4.5 V to 36 V. The L293D is designed
to provide bidirectional drive currents of up to 600-mA
at voltages from 4.5 V to 36 V. Both devices are
designed to drive inductive loads such as relays,
solenoids, DC and bipolar stepping motors, as well as
other high-current/high-voltage loads in positive-
supply applications.

Each output is a complete totem-pole drive circuit,
with a Darlington transistor sink and a pseudo-
Darlington source. Drivers are enabled in pairs, with
drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4
enabled by 3,4EN.

The L293 and L293D are characterized for operation
from 0°C to 70°C.

Device Information("

PART NUMBER PACKAGE BODY SIZE (NOM)
L293NE PDIP (16) 19.80 mm x 6.35 mm
L293DNE PDIP (16) 19.80 mm x 6.35 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Logic Diagram

1A2

1,2eN

2n 7

35 A0

34EN 2

4A

N 8y
6
2v
L+
N M 4y
14
ay
P

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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L293, L293D
www.ti.com SLRS008D —SEPTEMBER 1986—-REVISED JANUARY 2016
5 Pin Configuration and Functions
NE Package
16-Pin PDIP
Top View
1,2EN [] 1 ~ 16 ] Vces
1A [ 2 15[] 4A
1Y | 3 14]] 4Y
HEATSINKAND J [J4  13]] | HEAT SINKAND
GROUND [l 12[]] |~ GROUND
2Y [|e 1] 3y
2A[}7 10[] 3A
Veez I8 9[] 3,4EN
Pin Functions
i TYPE DESCRIPTION
NAME NO.
1,2EN 1 | Enable driver channels 1 and 2 (active high input)
<1:4>A 2,7,10,15 | Driver inputs, noninverting
<1:4>Y 3,6,11,14 O Driver outputs
3,4EN 9 | Enable driver channels 3 and 4 (active high input)
GROUND 4,5,12,13 _ SD;i\gc\ﬁagsround and heat sink pin. Connect to printed-circuit-board ground plane with multiple
Vet 16 — 5-V supply for internal logic translation
Veee 8 — Power VCC for drivers 4.5 V to 36 V
Copyright © 19862016, Texas Instruments Incorporated Submit Documentation Feedback 3

Product Folder Links: L293 L293D
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)‘"

MIN MAX UNIT

Supply voltage, Vecq @ 36 v
Output supply voltage, Vea 36 \
Input voltage, V, 7 \
Output voltage, Vo -3 Veez + 3 \
Peak output current, I (nonrepetitive, t < 5 ms): L293 -2 2 A
Peak output current, I (nonrepetitive, t < 100 ps): L293D -1.2 1:2 A
Continuous output current, lo: L293 -1 1 A
Continuous output current, lg: L293D -600 600 mA
Maximum junction temperature, T 150 °C
Storage temperature, Tgyg -65 150 *©C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to the network ground terminal.

6.2 ESD Ratings

VALUE UNIT
G Electrostatic Human-body model (HBM), per ANS/ESDA/JEDEC JS-001 (") +2000 i
(€SD) discharge Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX| UNIT
V, 4.5 7
Supply voltage cet \
Veeo Veet 36
Vee1 €7V 23 V Vv
Vi High-level input voltage L2 &
Ve 27V 2.3 7 v
Vi Low-level output voltage -0.3M 15 v
Ta Operating free-air temperature 0 70 C

(1) The algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for logic voltage

levels.

6.4 Thermal Information

L293, L293D
THERMAL METRIC(" NE (PDIP) UNIT
16 PINS
Reua Junction-to-ambient thermal resistance @ 36.4 C/W
Rouc(top) Junction-to-case (top) thermal resistance 22,5 °C/W
Ress Junction-to-board thermal resistance 16.5 °C/W
wyr Junction-to-top characterization parameter 7:1 C/W
Yys Junction-to-board characterization parameter 16.3 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report, SPRA953.

(2) The package thermal impedance is calculated in accordance with JESD 51-7.

4 Submit Documentation Feedback
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8 Detailed Description

8.1 Overview

The L293 and L293D are quadruple high-current half-H drivers. These devices are designed to drive a wide array
of inductive loads such as relays, solenoids, DC and bipolar stepping motors, as well as other high-current and
high-voltage loads. All inputs are TTL compatible and tolerant up to 7 V.

Each output is a complete totem-pole drive circuit, with a Darlington transistor sink and a pseudo-Darlington
source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by
3,4EN. When an enable input is high, the associated drivers are enabled, and their outputs are active and in
phase with their inputs. When the enable input is low, those drivers are disabled, and their outputs are off and in
the high-impedance state. With the proper data inputs, each pair of drivers forms a full-H (or bridge) reversible
drive suitable for solenoid or motor applications.

On the L293, external high-speed output clamp diodes should be used for inductive transient suppression. On
the L293D, these diodes are integrated to reduce system complexity and overall system size. A Vg terminal,
separate from Vgcp, is provided for the logic inputs to minimize device power dissipation. The L293 and L293D
are characterized for operation from 0°C to 70°C.

8.2 Functional Block Diagram

Veen
;:l_1 16‘j
1__ |2 5] 4
oﬂv g,
3
i d 18 L
= 4 13
(o= i)
) ) 6 1 )
_ 11rlz 10l ¢
r 8 H = 3
s ' 3 ? 3
Veea

Output diodes are internal in L293D.

8.3 Feature Description

The L293x has TTL-compatible inputs and high voltage outputs for inductive load driving. Current outputs can get
up to 2 A using the L293.

Copyright © 1986—-2016, Texas Instruments Incorporated Submit Documentation Feedback 7
Product Folder Links: L293 L293D
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8.4 Device Functional Modes
Table 1 lists the fuctional modes of the L293x.

Table 1. Function Table (Each Driver)"

INEHSE OUTPUT (Y)
A EN
H H H
L T
X L z

(1)
2

H = high level, L = low level, X = irrelevant, Z = high impedance (off)
In the thermal shutdown mode, the output is in the high-impedance

state, regardless of the input levels.

Veet

Current
Source

Input

GND

L d

L 4

Figure 3. Schematic of Inputs for the L293x

Veez

p—— Output

GND
Outputs for the L293

Figure 4. Schematic of

Veez

Output

— ] GND

Figure 5. Schematic of Outputs for the L293D
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10 Power Supply Recommendations

Veeris 5V £0.5 V and Ve, can be same supply as Veey or a higher voltage supply with peak voltage up to 36
V. Bypass capacitors of 0.1 uF or greater should be used at Vocy and Vg pins. There are no power up or
power down supply sequence order requirements.

Properly heatsinking the L293 when driving high-current is critical to design. The Rthj-amp of the L293 can be
reduced by soldering the GND pins to a suitable copper area of the printed circuit board or to an external heat
sink.

Figure 14 shows the maximum package power PTOT and the 8JA as a function of the side of two equal square
copper areas having a thickness of 35 um (see Figure 14). In addition, an external heat sink can be used (see
Figure 12).

During soldering, the pin temperature must not exceed 260°C, and the soldering time must not exceed 12
seconds.

The external heatsink or printed circuit copper area must be connected to electrical ground.

™ g
\§|

11.9 mm

N

38.0 mm

L

Figure 12. External Heat Sink Mounting Example (0,5 = 25°C/W)

Copyright © 1986-2016, Texas Instruments Incorporated Submit Documentation Feedback 13
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VISHAY.

TCRT5000, TCRT5000L

Vishay Semiconductors

Reflective Optical Sensor with Transistor Output

19156_2

Top view

19156_1

DESCRIPTION

The TCRT5000 and TCRT5000L are reflective sensors
which include an infrared emitter and phototransistor in a
leaded package which blocks visible light. The package
includes two mounting clips. TCRT5000L is the long lead
version.

FEATURES
Package type: leaded

{i]
Detector type: phototransistor .
Dimensions (L x W x H in mm): 10.2x 5.8 x 7

Peak operating distance: 2.5 mm
RoHS

Operating range within > 20 % relative collector o
current: 0.2 mm to 15 mm

Typical output current under test: Ic =1 mA
Daylight blocking filter

Emitter wavelength: 950 nm

Lead (Pb)-free soldering released

Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

APPLICATIONS
 Position sensor for shaft encoder

» Detection of reflective material such as paper, IBM cards,
magnetic tapes etc.

« Limit switch for mechanical motions in VCR
* General purpose - wherever the space is limited

(1 MOQ: minimum order quantity

PRODUCT SUMMARY
DISTANCE FOR DISTANCE RANGE FOR TYPICAL OUTPUT DAYLIGHT
PART NUMBER MAXIMUM CTR, () | RELATIVE lo,4>20% | CURRENT UNDER TEST (2 | BLOCKING FILTER
(mm) (mm) (mA) INTEGRATED
TCRT5000 2.5 0.2t0 15 1 Yes
TCRTS5000L 25 0.2to 15 1 Yes
Notes
() CTR: current transfere ratio, loy/lin
(2 Conditions like in table basic charactristics/sensors
ORDERING INFORMATION
ORDERING CODE PACKAGING VOLUME () REMARKS
TCRT5000 Tube MOQ: 4500 pcs, 50 pcs/tube 3.5 mm lead length
TCRT5000L Tube MOQ: 2400 pcs, 48 pes/tube 15 mm lead length
Note

ABSOLUTE MAXIMUM RATINGS ()

PARAMETER | TEST CONDITION SYMBOL VALUE UNIT
INPUT (EMITTER)

Reverse voltage ' 5 \
Forward current 3 60 mA
Forward surge current tp<10 us lesm 3 A
Power dissipation Tamb <25 °C Py 100 mw
Junction temperature Tj 100 °C

Document Number: 83760
Rev. 1.7, 17-Aug-09

For technical questions, contact: sensorstechsupport@vishay.com

www.vishay.com
1
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VISHAY. TCRT5000, TCRT5000L

Reflective Optical Sensor with Vishay Semiconductors
Transistor Output

94 9226

Flat mirror d = working distance
f IF Ic @ =22.5mm 3
- rem. 2 istance
0.2 mm
@ AVAN ® i Vee

S

96 12314
Fig. 2 - Test Circuit Fig. 3 - Test Circuit
BASIC CHARACTERISTICS
Tamb = 25 °C, unless otherwise specified
1000 10
/ E Vge =5V
< _ B
£ 100 / T 1L
z / = g
g H =
5 5 -
S 10 3 ok
2 2 g e
] L2 E
w o
B 1 O 0.01E
i / > Y/
0.1 0.0017 TEE AT AR TT] B S SN ATt
0 02 04 06 081.0 12 14 1.6 1.82.0 0.1 1 10 100
96 11862 V- Forward Voltage (V) 9611763 IF - Forward Current (mA)
Fig. 4 - Forward Current vs. Forward Voltage Fig. 6 - Collector Current vs. Forward Current
o 1.2 v v 10
T ce=5 E | e
o Ig= A o =
Ry L 20m = - """ lr=50mA
g £ B / 20 mA
£ e = ~ § 'E 10 mA]
5 o N E E B
E o9 e (&} - 5mA
3 / = B
[$) p S B
g 0.8 % 0.1 V am— 2mAJ
5 3 Y .
@ . 1mA
07 - /'
T
o
5 o6 oot isaneal o5 el g3 i
-30-20-10 0 10 20 30 40 50 60 70 80 90 100 0.1 ) 10 100
96 11762 Tamb - Ambient Temperature (°C) 9611764 Vg - Collector Emitter Voltage (V)
Fig. 5 - Relative Current Transfer Ratio vs. Ambient Temperature Fig. 7 - Collector Emitter Saturation Voltage vs. Collector Current
Document Number: 83760 For technical questions, contact: sensorstechsupport @vishay.com www.vishay.com
Rev. 1.7, 17-Aug-09 3
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TCRT5000, TCRT5000L VISHAY.

Vishay Semiconductors Reflective Optical Sensor with
Transistor Output

100F 12
<y E Veg =10V
& F Vee =5V = IF=20 mA
o = g 10
& i 3 N
& 10 5 os
2 E
2 F 8 / N
L - / 8 os N
T 0 2 N
S 1k 5 04 N
(_.) E o \
E - T 02 I~
6] - o
041 EETRETIT R RTTTT R 0.0
0.1 1 10 100 0 2 4 6 8 10 12 14 16
96 11765 |g - Forward Current (mA) 96 11766 d - Distance to Reflecting Card (mm)
Fig. 8 - Current Transfer Ratio vs. Forward Current Fig. 9 - Relative Collector Current vs. Distance

PACKAGE DIMENSIONS in milimeters, TCRT5000
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TCRT5000, TCRT5000L

N\ A
VISHAY.
Reflective Optical Sensor with Vishay Semiconductors
Transistor Output

PACKAGE DIMENSIONS in millimeters, TCRT5000L
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TP4056 1A Standalone Linear Li-lon Battery Charger with Thermal
Regulation in SOP-8

DESCRIPTION

The TP4056 is a complete constant-current/constant-voltage linear charger for single cell
lithium-ion batteries. Its SOP package and low external component count make the TP4056
ideally suited for portable applications. Furthermore, the TP4056 can work within USB and wall
adapter.

No blocking diode is required due to the internal PMOSFET architecture and have prevent to
negative Charge Current Circuit. Thermal feedback regulates the charge current to limit the die
temperature during high power operation or high ambient temperature. The charge voltage is
fixed at 4.2V, and the charge current can be programmed externally with a single resistor. The
TP4056 automatically terminates the charge cycle when the charge current drops to 1/10th the
programmed value after the final float voltage is reached.

TP4056 Other features include current monitor, under voltage lockout, automatic recharge and
two status pin to indicate charge termination and the presence of an input voltage.

FEATURES ABSOLUTE MAXIMUM RATINGS
* Programmable Charge Current Up to * Input Supply Voltage(Vcc): -0.3V~8V

1000mA * TEMP: -0.3V—10V
* No MOSFET, Sense Resistor or Blocking « CE: -0.3V—-10V

Diode Required ) « BAT Short-Circuit Duration: Continuous
+ Complete Linear Charger in SOP-8 « BAT Pin Current: 1200mA

Package for Single Cell Lithium-lon « PROG Pin Current: 1200uA

Batteries » Maximum Junction Temperature: 145°C
+ Constant-Current/Constant-Voltage ‘Operating Ambient Temperature Range: -40
*Charges Single Cell Li-lon Batteries Directly ‘C~85C

from USB Port ) - Lead Temp.(Soldering, 10sec): 260°C

» Preset 4.2V Charge Voltage with 1.5%

Accuracy APPLICATIONS
* Automatic Recharge } - Cellular Telephones, PDAs, GPS
* two Charge Status Output Pins + Charging Docks and Cradles
+ C/10 Charge Termination - Digital Still Cameras, Portable Devices

« 2.9V Trickle Charge Threshold (TP4056)
« Soft-Start Limits Inrush Current
« Available Radiator in 8-Lead SOP Package,

» USB Bus-Powered Chargers,Chargers

the Radiator need connect GND or Complete Charge Cycle (1000mAh
impending Battery)
PACKAGE/ORDER INFORMATION —T— 450
CONSTANT
TEMP1 I:I: O :EI SCE 1200 = VOLTAGE—{ 4.25
d PR Z 1000 400 8
ProGZ [ ] ., |IJ7chrae £ P // 5
== STOEY § CONSTANT She
v G o <
GND3D: = S :DGSTDBY 3 a0 GURRENT \ 3‘505
’ < o
\/cc4|:|: < :DSBAT E 400 \\ 325g
© cc=5V T
SOP—8 200 [ g{,‘;;g S0CW T Chance \\ 3.00
Tp=25C  TERMINATED \q -
ORDER PART NUMBER %0 025 05 075 10 125 15 175 20
TP4056-42-SOP8-PP TIME (HOURS)
PART MARKING TP4056
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TEMP(Pin 1) :Temperature Sense Input Connecting TEMP pin to NTC thermistor’s output in
Lithium ion battery pack. If TEMP pin’s voltage is below 45% or above 80% of supply voltage Vin
for more than 0.15S, this means that battery’s temperature is too high or too low, charging is
suspended. The temperature sense function can be disabled by grounding the TEMP pin.
PROG(Pin 2): Constant Charge Current Setting and Charge Current Monitor Pin charge
current is set by connecting a resistor RiSeT from this pin to GND. When in precharge mode, the
ISET pin’s voltage is regulated to 0.2V. When in constant charge current mode, the ISET pin’'s
voltage is regulated to 2V.In all modes during charging, the voltage on ISET pin can be used to
measure the charge current as follows:
GND(Pin3): Ground Terminal Ior oo
Vcc(Pin 4): Positive Input Supply Voltage Vinis the power supply to the internal circuit. When
Vin drops to within 30mv of the BAT pin voltage, TP4056 enters low power sleep mode, dropping
BAT pin’s current to less than 2uA.

BAT(Pin5): Battery Connection Pin. Connect the positive terminal of the battery to BAT pin. BAT
pin draws less than 2uA current in chip disable mode or in sleep mode. BAT pin provides charge
current to the battery and provides regulation voltage of 4.2V.

W(PinG): Open Drain Charge Status Output When the battery Charge Termination, the
STDBY pin is pulled low by an internal switch, otherwise STDBY pin is in high impedance state.
CHRG (Pin7): Open Drain Charge Status Output When the battery is being charged, the CHRG
pin is pulled low by an internal switch, otherwise THRG pin is in high impedance state.
CE(Pin8): Chip Enable Input. A high input will put the device in the normal operating mode.
Pulling the CE pin to low level will put the YP4056 into disable mode. The CE pin can be driven by
TTL or CMOS logic level.

ELECTRICAL CHARACTERISTICS

The @ denotes specifications which apply over the full operating temperature range, otherwise
specifications are at Ta=25'C, Vcc=5V, unless otherwise noted.

—Veroo x1200 (Veroc=1V)

SymBoL | PARAMETER CONDITIONS MIN TYP MAX ?g”
Vee Input Supply Voltage ® |40 5 8.0 \Y
Input Supply Current Charge Mode, Rproc = 1.2k [ ] 150 500 HA
StandbyMode(Charge [ J 55 100 MA
lec Terminated) [ J 55 100 MA
Shutdown Mode (Rprog Not
Connected,Vce < Vear, or Ve
< V)
Regulated Output (Float) | 0°C<Ta<85C, Isgar=40mA 4.137 | 4.2 4.263 |V
VFLoAL
Voltage
BAT Pin Current RPROG = 2.4k, Current @® | 450 500 550 mA
Mode
; Text condition:VBAT=4.0V | RPROG = 1.2k, Current ® (950 |[1000 | 1050 | mA
BAL: Mode
Standby Mode, Vgar = 4.2V ® |0 —25 | —6 HA
ITRIKL Trickle Charge Current Veat<V1riKL, Rrroc=1.2K ® | 120 130 140 mA
Trickle Charge Threshold | Rproc=1.2K, Vgar Rising 2.8 29 3.0 \
VirKL Volt
oltage
Trickle Charge Hysteresis | Rproc=1.2K 60 80 100 mV
V1RHYs
Voltage
Junction Temperature in 145 (&
Tum Constant Temperature
Mode

(%]
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Rprog Current Setting

indicator light state

Rp I
Red LED | GreedLED ROG | ear
Charge state — — (k) (mA)
CHRG STDBY 10 130
charging bright extinguish 5 250
Charge Termination | extinguish bright 4 300
Vin too low; 3 200
Temperature of 5 530
battery too low or extinguish extinguish 166 690
too high; 1' 5 730
no battery " '33 -
BATPIN C t :
sty acz;'::: Greed LED bright, Red 12| 1000
P * | LED Coruscate T=14 S
No battery
TYPICAL APPLICATIONS
- f¥ce=5v
1310.402(0.2~0.5 Q)
LY.
5
Vee BAT l [ Bats
CE 2RI
TlOuF< T
IP40560( = —
CHRG  TEMP
STOBY  PROGH: | Liton
GND Reros $ R2
iE }— =




