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Acknon 1-Zovdson LED

>10X0¢ ¢ Aoknong 1 eival n €&oikeiwon pe TN oLvdeon e€vog amiol LED to otoio,
eTavoAapBavopeva, Ba evepyoTtolgital yia 1.5 sec Kol 0T CLVEXEID Ba OTIEVEPYOTIOIEITAI YIO
€miong 1.5 sec.

Alo@éaipa YAIKA:

» Breadboard

e 'Eva attAo KOKKIvo LED 5mm

* Avtuiotdoelg pe TIpEC TNE oeipag E12 (0.25 Watt) kal avoxn 5%

» Breadboard Karwdia

e Mia tAakETa Arduino Duemilanove pe taon Asitoupyiag Vee = +5 Volt

AlodIKaoio:

a) ZuvdEDTE TNV Avodo Tou LED e Tov akpodéKTn 13 aTnv TTAAKETA TOL Arduino

B) EmBeBaiwote TwG N KATAAANAN
OVTIOTOON TIOL TIPETTEL VO OLVOEBEI O€

OEIpa e TNV KABOAO €ival pla avtiotaon
Twv 150 Ohm (0.25 Watt).

y) Tpadte 10 OXETKO Kwdlka oto IDE
ToU Arduino

0) EkteAéote kal emPefaiwote Vv
0pOn Asitoupyia TOL KWOAIKA KAl TwWV
OUVOECEWVY OOC.

=1 Arduino - rurg
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Acknon 2 -xovdéson RGB LED

>10X0¢ TNG AoKnong 2 gival n e€oikeiwan pe Tn oLVdEaN Vo Tpixpwpov RGB LED koivig
kKaBodou (Common Cathode, CC) To o110i0 B0t XpnoIpoTtonBei yia Tnv Ttopaywyr] dla@opwv

OTIOXPWOEWV.
AlaBOéoipa YAIKG:

» Breadboard
* 'Eva RGB LED (Common Cathode)

* AVTOTACEIG pE TIPEC TNG OElpdc E12 (0.25 Watt) ko avoxry 5%

* Breadboard KaAwdola

e Mia rtAakéTa Arduino Duemilanove pe taon Asitoupyiag Vee = +5 Volt

AlodIKaoio:

a) ZuvdEaTe TIC avodoug Tou RGB LED pe toug akpodékteg 9, 10 kat 11 tou Arduino Kai Tnv Ko

KaB0d0 01N yeiwaon.

B) YTtoAOyioTE TIC KATAAANAEC TIUEC
TWV OVTIOTACEWV TIOU TIPETIEL VA
XPNOIPoTIoN600V.

y) Na TTopAyeTe KOKKIVO, TIPACIVO
KOl  PTIAE  XpWud, TIOL  vd
eVOANGooovTal KAaBe 3 sec. ZTn
OUVEXEID VO TIOPAYETE TLXOIO
XpwWuaTta 1Iou va aAAalouvv avd 5
sec.

0) EkteAeéaTe Kal eTTIREROIWATE TNV
0pBn Asitovpyia TOU KWOAIKA Kal
TWV OUVOETEWVY OOC,

€) Oa pTopolCapE VO XPNOCIPOTIOINCOUPE avti Tou 9 Tov OKPOdEKTN 13; AlkaloAoyeioTte TNV

QTIAVINGOT] OaC.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012
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Acknon 3 -Zovdéson o06vng LCD

>10X0¢ TN¢ Aoknaong 3 sival n e€olkeiwan pe mn cuvdeon piag 08ovng LCD 16x2 Kal TNV gppavion
KeWwévou og autr). To contrast Ba puBpiletal péow €VOC TIOTEVOIOPETPOL €VW N
€vepPyoTIOinan/amevepyoroinan tou ottiocbiov @wTtiopov (backlight) Ba prtopei va kaboplotei
TIPOYPOUUATIOTIKA TIPOCQPEPOVTOC E£TAl OIKOVOMIO EVEPYEIOG avaloya pe TNV e@apuoyn. MNa 1o
XEIPIOUO TNG 000VN¢ Ba yivel xprion tTng BiBAI0BAKNG Tou Arduino, LiquidCrystal.

Alo@Ecipa YAIKA:

» Breadboard

* 'Eva mtotevoldpetpo 10 KOhm trimpot (TSR-3386-U-103)

*  Mia 066vn LCD 16x2 (cupPatr) ue HD44780)

» Breadboard KaAwdia

e Mia tAakETa Arduino Duemilanove pe taon Asitoupyiag Vee = +5 Volt

Napatnpioeig:

Mo olkovopio oToug YNPIaKoug akPodEKTECG 1/O Tou Arduino Ba XpNOIUOTIOICOLKE TNV 0006VN o€
Kataotaon Twv 4-bit, dnAadr) o1 EVIOAEC Ba aTTIOCTEAAOVTOI ATIO TOV PIKPOEAEYKTH) TOU Arduino o€
000 @Aaoelg (dVOo nibbles) avti yia pio (Eva byte), OTwg Ba yivotav oe Kotaotaon twv 8-bit.
ATIOTEAEOUO €ival OTI XPEIAETOl EANDQPPWE TIEPIOCOTEPOC XPOVOC, OAAA OTIC TIEPICTOTEPEC
TIEPITITWOEIC AUTO A€ YiveTal AVTIANTITO.

Emopévwg, Ba xpeiaotolpe 4 ypaupeg 0edopévav Kal dV0 ypappég yia ta orjuata RS kai Enable
€V OUVOAIKA OTIO TNV TTAAKETA Arduino Ba Xpnoipottoijooupe 6 PnelakoLg akpodEkTeC I/O yia Tn
ouvdeon tN¢ LCD 08Gvng Kal TIPOAIPETIKA GAAOV €vaV YIO TNV EVEPYOTIOINCN/ATIEVEPYOTIOINGN
TOU OTTIOBI0L PWTICPODL TNE, ONAAST GUVOAIKA 7 PNEIaKOUC akpodEKTEC I/0.

O TOPOKATW TTiVaKag TIapouatadel Tn ouvdeapooyia ¢ LCD 006vng Pe TOUC OKPOJEKTEG NG

TIAOKETOC Arduino, OTIwC aUTr TIPOKUTITEL aTtO To datasheet. EEaipeon amoteAei 1o VO pin tng LCD
TIOU OUVOEETAI [IE TO TIOTEVOIOUETPO.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 3
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20voeael¢ akpodekTwv LCD pe Arduino

LCD 16x2 Pin Arduino Pin
VSS (1) yeiwan (gnd)
VDD (2) +5 Volt (5V)

VO (3) MotevoIOPETPO (wiper pin)
RS (4) yeiwaon (gnd)
RW (5) yeiwan (gnd)
ENABLE (6) digital pin 11
DBO (7) -
DB1 (8)
DB2 (9)
DB3 (10) -
DB4 (11) digital pin 10
DB5 (12) digital pin 8
DB6 (13) digital pin 7
DB7 (14) digital pin 4
LEDA (15) digital pin 2
LEDK (16) yeiwaon (gnd)

ZNUEIOVETOL TIWC N XPrion Tou Yn@lokoU OKPOJEKTN 2 TNG TIAAKETAC Arduino yla tnv
€VEPYOTIOINON/atevepyoTtoinon Tou oTtiobiou @wtiopol (backlight) g 08dvng dev  eival
QTIOPAITATN YIO TN AEITOLPYIA TNG. ZTA TIAQICIO OUWC TNE TTIOPOVCOC GIOKNONC XPNOIUOTIOIETAI
a@ol o¢ cuvduvaouo pe Tt pEBodO noDsiplay() ¢ PiBAI0ONAKNG LiquidCrystal pttopei va
e€olkovopnael evépyela. EVOANOKTIKG, Ba prtopovcape va cuvdeooupe to LEDA (15) tng LCD
000vn¢ pe eva PWM Wn@lokd oKpOOEKTN TNC TIAAKETAC Arduino Kal va €XOLMPE OIOPOPETIKA
ETUTIEdN QWTEIVOTNTOC OTO backlight.

Zuvaptnoelg BiIBAIoONKnG LiquidCrystal Ttou 8o XpnoiyoTtoInoete
* begin(columns,rows)
* setCursor(column,row)
* print(message)

* noCursor()

Emtiong ipoo€gte 1diaitepa tov constructor Tou led avtikelpyévou.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 4
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AlodIKOoio:

0) ZUVOEGPOAOYNOTE TNV 000V CUPPWVA PE TOV GXETIKO TTIVOKA

.............

.............
.............
.............
.............

B) MeAetoTE TIC oLVAPTHOEIC TNG BIBAIOONKNC LiquidCrystal

y) Fpdwte KwdIKa TIOL va KAvel Ta €§NG: ZTNV TIPWTN YPOur TNE 080vng va ep@avidetal n
oupBoAoceipa «EAP: dsmc.eap.gr», evw OTn OUTEPN YPOUUR va ep@aviletal n ouPBOAOCEIPA
«Counter;» Kol QUECWC PETA VO EPPAVICETAL O OPIBUOC TWV SEVTEPOAETITWV TIOU €XOULV TIEPATEL
OTIO TN OTyUR TNG EKTEAEONC TOL TIPOYPAppaTOC. ETtiong, va pubuiotei KOTAAANAa 1o backlight
WOTe va gival evepyo.

0) MpAaYTe KWAIKO TIOL Ba ATIEIKOVIEl OTNV TIPWTN YPOuUN TNE 086vNg €va dIKO Gag PAVLHA Kal
oTn 0e0TEPN Ypapun Ba arteikovide d1ad0XIKA TouC apiBuolg amo 10 1 PEXpl T0 10 PETPLVTOG
EVOANAE TTPOC Ta TTAVW KOl TIPOC Ta KATW, XPOVOC EPPAVIONC KABE apiBuoL: 5 sec. PpovTioTe £T01
WOTE PE TNV OAOKANPWAN EVOC KOKAOU PETPNONC (TTIAVw-KATwW), N 086vn va kabapiletal, dev Ba
LTTApPXEl dNAadN TIAEOV cursor Kol Ba ofrjvel Kat To backlight.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 5
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€) dud&te 8 glyphs 1ov Ba artobnkevoeTe oTNV pvrun TNG 00ovng LCD. To 1o glyph Ba €xel pévo 1
YPOUU OTO KATW PEPOC, TO 20 Ba €XEl 2 YPOUPEG KA.TT. PEXPL TIOU TO 80 glyph Ba £xel Kal Tig 8
YPOUUES, Ba gival dnAadn 1 pavPo “TOLPAAKI”. ZTn CLVEXEID PE TLXAIOUC apIBPOUC ETUAEETE TLXOIO
KaTtola artd T1a 8 glyphs yia va ta ep@avioete oI 8 pwteg B€oelg tng LCD 066vng, divovtag Tnv
PevdaioBnan evog equalizer. O KWAIKAC VO TPEEEL yia 20 SELTEPOAETITA

oT) EKTeAETTE KOl ETTRERAIWOTE TNV 0pOI AEITOLPYIO TOL KWAIKA KOl TWV CUVOEGEWV OO,

Inueiwon: o€ OAeC¢ TIC aoKACeEl TIou Ba xpnolgortonjoste v LCD, @povtiote TIpIv
OTIO0ULVOEDEITE N 0806V va BN oEl, OTIWC aKPIBWC TIEPIyPAYapE aTo BEUA (D).

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 6
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Acknon 4 - ‘EAgyxoc Servo Motor

>10X0¢ TNG AoKnonc 4 gival n e€oikeiwan pe Tn oLVOEDN Kal XEIPIOPO VO Servo Motor To oTt0i0
uTtopEi va TiepIoTpEPEl Tov a&ovd Tou Katd 180 poipec. MNa 1o xeipiopd tou Ba yivel xprion g
BiIBAI0BAKNC TOL Servo.

AlaBEaipa YAIKG

» Breadboard

* 'Eva Servo Motor pe duvatdtnta TIEPIOTPOPC TOL AEoVA Tou KaTa 180 poipwv
» Breadboard Karwdia

e Mia rtAakéTa Arduino Duemilanove pe taon Asitoupyiag Vee = +5 Volt

Zuvaptnoelg BIBAI0ONAKNG Servo Ttou 0o XPNCIPOTIOINCETE

 attach(pin)
* write(value)

AlodIKOoio:

a) Zuvdeopoloynote 1o Servo Motor: GTO KOKKIVO KOAWAIO CUVOEETAI N Taon +5 Volt, 0To papo n
y€iwan evw T0 AOTIPO CUVOEETAIL E TOV YNQPIOKO AKPOJEKTN 9 ToU Arduino.

B) Mpdyte KWAIKA £TC1 WOTE TO Servo Motor va
EKTEAEL Pla TTEPIOTPOPN Ao TIG 0 pPoipEC WG
TI¢ 180 poipeg kai avtioTpoga. H diadikaaia
Vo ETIOVOANQOEI 3 QOPEC pe EVOIAPEDEC
Ttavoelg Twv 10 sec.

y) Na ypdgete kwdIKa TTou va dEXETAl ATIO TO
TIANKTPOAGYI0 0dnyie¢ yla va oTpiPel 10
oepPo Oe€Iq, apioTeEPQ, ] va TO QEPEL OTNV
Zi Arduino  wwe peoaia B€an. Auto Ba yivetal pe T0 TIATNUA

= €VOC TIANKTPOU, OTIWC OTO TIOPADEIYHA TNC
TIapouaiaong, Tt.X. HTIOPEITE va TIAPETE Ta “V”
ylo aploTePd, “b” yia KEVTpo Kal “n” yia oegld.
2T¢ OTPOPEC, TO TIATNUO TOU OVTICTOIXOU
TIAAKTPOUL VA TIPOKOAEL TIEPIOTPOPN KOTA 5
HoipeC. AQOU TIOIEETE PE TOV KWOIKA O0C,

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 7
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TIEPIOTPEYTE TO GEPPO KATA TETOIO TPOTIO WOTE VO APICETE PEVYOVTOC TO Servo PE ToV Eva a&ovag
TOUL OTAVPOU Va gival TTAPAAANAOC Kal TOV AANOC (Ttpo@avVWC) KABeTO ata breadboards.

0) EKteAéaTe Kal ETURERAIWOTE TNV 0pOI) AEITOLPYIO TOU KWAIKA KOl TWV CUVOETEWV OaC.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 8
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AokKnaon 5 - Zovdéson Pwtoavtiotaong LDR

>10X0¢ TN¢ Aoknong 5 €ival n €€oikeiwaon pe mn ovvdeon plag @wtoavtiotaong LDR yia tn
UETPNON TWV ETUTIEOWV QWTEIVOTNTAC TOL TIEPIBAANOVTOC Xwpou. ETtiong yivetar kol pia
€l00ywyrn oTnv évvola Tou JIaIPETN TAONC KOBWCE Kal pIo YVwpIio pe TNV eKTOTIWON

TIANPOQYOPIWV GTN CEIPIOKT BUpa Tou Arduino.
AlaBOEoipa YAIKG:

. Breadboard
. Mia LDR @wtoavtiotaon VTI0ON2
. Breadboard KaAwdla

. Mia TtAakeTa Arduino Duemilanove pe taion Asitoupyiag Vee = +5 Volt

. Mia avtiotaon 10 kOhm (0.25 Watt)

AlodIKOoio:

a) XpnowoTtolwvtag pia avtiotaon twv 10 kOhm kot tnv @wtoavtiotaon LDR, kataokeudloupe
OlOIPETHN TAON €101 WOTE OTOV PEIWVETAL N TIOCOTNTA PWTOC TIOU TIPOCTUTITEI TNV ETUPAVEIN TNG
@wtoavtiotaonc LDR, tote avéavetal n téon e€6d0u.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012

B) Zuvdéote 10 onueio ovvdeong tTwv OLO
OVTIOTACEWV OTO OVOAOYIKO pin 0 Tou Arduino.
To amotéleopa ¢ pétpnong Ba gival évag
apiBpodg otnv meploxn 0-1023 tov oroio Ba
EKTUTIWVETE OTN O€IpIakr] BUpa tov Arduino
(avavéwon ava 1 sec). H oeiploky Bupa va
pubuiotei og TaxvTNTa 57600 bps. Emiong padi
UE TNV TPEXOLOO TIYA, VO TUTIWVETE KOl TNV
HEYIOTN, KABWC Kal TNV EAAXIOTN pETPNON.

y) EkteAéote kal emiBefoaiwaote v 0pon
AEITOLPYIO TOU KWOIKA KOl TWV CGUVOECEWV
oac.

0) Ti Ba yivel av aAAaéoupe TIC BETEIC TwV dVO
OVTIOTACEWV;
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AcokKnan 6 - Zovdéson AloOntipa Oeppokpaciog LM35

Z10x0¢ ¢ Aoknong 6 eival n  eloikeiwon pe aoBnpeq. Mo  ouykekpipyeva Ba
XPNOIUOTIOINGOLKE évav alctntripa Bepuokpaaiag (LM35) yia mn pétpnon tng Beppokpaaciog Tou
TIEPIBAANOVTOC XWPOU.

AaBOEaiya YAIKG

. Breadboard

. ‘Evav aicOntipa Beppokpaaiog LM35CZ

. Breadboard KaAwdla

. Mia TtAakeETa Arduino Duemilanove pe taion Asitoupyiag Vee = +5 Volt

Alodikaaoia:

a) ZuvdEaTe TNV €£000 TOL AICONTAPO ATIELOEING TNV AVAAOYIKN €i0000 1 ToL Arduino.

B) Z& TTOIO TTEPIOXT) BEPPUOKPATIWV PETPA PE QLTI TN CLVOECN O AIGBNTHPAC;

y) H pétpnon 1tov Aappavete oto Arduino gival otnv mepioxr 0-1023. Av o aiobntrpag auEAvel Tnv
Tdon otnv €€060 tou Katd 10mV yia Kabe 1°C, va ypAaPete Tov TOTIO PETATPOTINCTIOU PO Oivel TNV

Beppokpaaia o€ Badpolg kKeAaiov, ye BAaN TNV TP TIOL PETPALE OTNV AVOAOYIKK) €i0000 1.

0) Mpdayte KWAIKA TIOL BIOPBALEl TNV TiPr) TOL AICONTAPA KABE 1 BELTEPOAETITO KOl TNV TUTIWVEI O
BaBpolCg KeEATioOL GTN CEIPIAKT) KOVOOAQ.

€) EkteAéote kal emPBePfaiwote Vv 0opon
AEITOLPYIa TOU KWOAIKA KOl TWV OUVOECEWV
= Arduino :. O'GC.

oT) ZXed100TE KOKAWaO oTo fritzing ko ypayte
OVTIOTOIX0 KWAIKA, €101 WAOTE N PETPNON va
yivetal otnv Tteploxn -55°C - 150°C.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 10
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AckKnan 7 - Zovoeon 7-Segment Display

>10X0¢ NG Aoknaong 7 eivai n e€oikeiwaon pe Tn ovvdean dvo 7-Segment Display pe tn BoriBeia Tou
OAOKANpwpévou 74HC595 (Serial-In Parallel-Out Shift Register) kai 600 oAokAnpwuévewy HD74LS48
(BCD-to-7-Segment Decoder/Driver).

Alo@Eaipa YAIKA

. Breadboard

. AUO 7-Segment Display (Kowvri¢ Kabodou)
. AUVO OAoKANpwpEva HD74LS48

. ‘Eva oAokAnpwpevo 74HC595

. ‘Eva artAd ipdaoivo LED 5mm

. Breadboard KaAwdla

. Mia TtAakeTa Arduino Duemilanove pe taion Asitoupyiag Vee = +5 Volt
AlodIKaoio:

a) Odnyeiote dVO 7-Segment Displays artd 600 OAOKANPWEVA 7448.

B) Ta 7448, AapPBdvouv tnv BCD €10000 aTIO €vav 8uTITO KATAXWPENTI CEIPIOKAG €10000V, TOV
74595. AOyw TN¢ OEIPIOKACPOPTWAONG O KATAXWPNTHE OUTOC dECPEVEL HOVO 3 AKPOBEKTEC ATIO TO
Arduino (€vav yia dedopéva Kal dV0 YIa EAEYXO0), EE0IKOVOUWVTAC £T01 EE0O0ULC.

Y) ZUVOECDTE Ta OAOKANPWUEVA, TO Arduino Kai Ta displays cOP@WVA PE TO TIAPOKATW OXNHA:

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 11
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0) Mpdayte KWIIKO £T01 WOTE, oTa dVO 7-Segment Display, va ep@avi{ovtal OAoL Ol TIEPITTOI apIBpoi
o110 10 1 pEXPI Kal TO 99 v OTav gp@avietal To 99 Ba evepyortolgital To Tipacivo LED yia 5 sec.
21 ouvéxela, Ba gpgavidovtal OOl o1 apTiol aplBpoi aTtd o 98 PEXPL To 0 evw OTav eppaviletal To
0 Ba evepyortoleital To Ttpdaoivo LED yia ettiong 5 sec.

Znueiwon: To tpacivo LED va ouvdebei ato Arduino Digital Pin 19 (Analog Pin 5) pe xprjon piag
avtiotaong 150 Ohm twv 0.25 Watt kat avoxr| 5%.

€) EKTeAEDTE KOl ETTIRERBAIWOTE TNV 0POBA AEITOLPYIT TOL KWOIKA KOl TWV GUVOETEWV COC.

oT) TPOTIOTIOIEIOTE TOV KWAIKA 00C, £T01 WOTE PETA TO TEAOC EVOC TIANPN KUKAOL PETPNONC, Ta 7-
segment displays va a3rjvouv eViEAWC.

Q) I'pate KOS KA TIOL:

*  Ba epgavicel Tuxaiovg aptBpovg ano 1o 1 wg to 20 kabe 5 devtepoAenta ota displays. Avtin
Sadikaoia va Stapkéael 5 Aenta (60 apiBpoi cbvoAo).

*  LMOAOYIOTE TN CLXVOTNTA EPEAVIOTIG TOV aplBP®V amo To 1 €wg o 20, €101 OTIWG AVTH
TIPOEKLYE QIO TO EPWOTNHA Q.

* gp@aviote eVOANAE KaBe 10 sec ota display TNV TIUr TIOL EUPAVIOTNKE TIEPICCOTEPEC POPEC,
KOBWC Kal T oLXVOTNTAG EUQAVIONE OOV TI0000TO % pe 2 Ynogia. H evaAiayr va
OIOPKEDEL 2 AETITA CUVOAIKA Kol PETA va af3rjoete Ta displays.

n) ®uagte éva véo KOKAwpa ato Fritzing 61tou ta dvo displays Ba tpog@odotolvtal arevbeiog ard

10 Arduino, oAAG Ta BCD Ynoia Ba diapalovtal artd 2 eEwteplkeg auaTtolxieq dip switches. Mpayte
TOV OVTIOTOIXO KWOAIKO.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 12
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Acknon 8 - Zovdeon TFT Display

>10X0¢ TNG AoKnaong sival n e€oikeiwan pe tnv avvdeon piag TFT LCD 066vng Kail Tov EAeyX0 TNG
He TNV dnuioupyia Kol TIPOBOAN OTTAOU KEIPEVOU, XPWHATWVY Kal d1a@opwy aXNUATWY

Ma tnv diaxeipion g 066vng Ba xpnoiyortoijoovpe v BiBAoBRkn UTFT n ortoia pe €€uttvo
TPOTIO KPUREL TIC TIOAVTTIAOKEC OIadIKOTIEC dlaXEIPIONC TwWV pixels TTIow aTtd aTIAEG KOl EVKOAX
OTIOUVNUOVEVCIYUEC cuvapTtroel. H 080vn tnNg ouykekpiyevng doknong €xel availuon 320x240
pixels Kol XpNOIYOTIOIEI TOV SNUOIAN EAeYKTH ILI9230.

AaBOEaiya YAIKG
e Mia 086vn TFT 320x240 (ue eAeykr) 1LI9320)
*  Kohwdla
e Mia mAakETa Arduino Duemilanove pe taon Asitoupyiac Vee = +5 Volt

Yvvbeopoloyia:

H 086vn 1ou Ba XpnoipoTtoijoouye amaltei e0Pog dedopEvwv/ dlevBuvoewy 16 KavaAiwy (bits)
OAAG €XEL TNV SLVATOTNTO VO XPNOIHOTIOINBOUV POVO 8 OKPOBEKTEC XWPI(OVTAC TNV TIAPATIOV®
attaitnon oe 2x8bits, Buoladovtag oYW €101 Eva TTOCO XPOVOU a@OUL Ta dedopeva Xpelalovtal
OITTAGCI0 XPOVO Va peTagepBolv artd to Arduino atnv 000vn

Oa XpelaaTOUE AOITIOV 8 ypaupeEC dedopEVWV Kal 4 ypapuég Exeyxou (RS,WR,CS,RST).

H pia ypapun eAéyxou 1tou attopével (RD) Ba cuvdebei 1o kKaval 3.3V waoTe va gival povipa ae
uPNAN atabun [Aoyiko 1]. ETtiong Ba xpeiaotoupe 2 ypappeg eturtAéov [5V, GND] piag kai n o86vn
artaitei 5Volt yio va Aeltoupyn o€l

ITivakag ovvéecspoloyiag:
TFTLCD | Arduino | Tomog
DBO0 DO Data
DB1 D1 Data
DB2 D2 Data
DB3 D3 Data
DB4 D4 Data
DB5 D5 Data
DB6 D6 Data
DB7 D7 Data
RD 3.3V Control
RSET A2 Control
CS A3 Control

EAMnviké Avoikto TTavemaotpio (c) 2011-2012
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WR A4 Control
RS A5 Control
5V 5V Power

GND GND Ground

Yuvaptnoelg UTFT Library mov pnopeite va OIOTIOU)CETE:

UTFT myGLCD(Model, RS, WR, CS, RST);
InitLCD([orientation]);

clrScr();

fillScr(r, g, b);

setColor(r, g, b);

setBackColor(r, g, b);

drawPixel(x, y);

drawLine(x1, y1, x2, y2);

drawRect(x1, y1, x2, y2);
drawRoundRect(x1, y1, x2, y2);

fillRect(x1, y1, x2, y2);

fillRoundRect(x1, y1, x2, y2);

drawCircle(x, y, radius);

fillCircle(x, y, radius);

print(st, X, y [, deg]);

printNuml(num, x, y [, length [, filler]]);
printNumF(num, dec, X, y [, divider [, length [, filler]]]);
setFont(fontname);

Awdikaotia:
0) ZuvdEaTe TNV 000V 0TOo arduino CUPPWVA PE TOV TTIVOKA GUVOETHOAOYIOC

B) MeAetAOTE TIC TIpOOVAPEPBEicEC cLUVOPTHOEIC NG PIBAIOBNKNG UTFT

Y) ZUVTAETE KWAIKA TIOL Ba KAVEI TA TIAPOKATW:

1.
2.

Oa Xwpilel TNV 060vN G€ Tpia PEPN PE XPWHATA KOKKIVO, UTTAE, TIPACIVO

Oa gp@avilel oTo KEVTPO TN¢ 006vNC To Keipevo "EAP” o€ pia ypoappr) kai "DSMC LAB" atto
KATW PE KOKKIVA YPApPaTa a€ PTTAE background ypappatooegipag kai tpdaivo background
oTNV UTTOAOITTN 060VN.

Oa g@avilel Eva TETPAYWVO OTO KEVTPO TNE 000vVNCE Kal TEOTEPIC KOKAOUC pE TA KEVTPO
TOUC OTIC TEOOEPIC YWVIEC TOL TETPAYWVOU, 0 KABE KUKAOC Ba TIPETIEI VA EQATITETAI [IE TOV
SITIAOVO TOU KOl VA PNV Byaivel EKTOC 086vn¢

Oa dnuIovpyeEi pia Tuxaia akoAouBia 10 aplBuwv Vv oTtoia Ba aTelkovilel aTnv 080V pE
HopP@N KABETWV ypaupwyv DPOLE OVAAOYOU PE TNV Tiur) ToL apiBpoL. KAtw attd Kabe
ypapur Ba TIPETIEI VO QaiVETaIl KOl O TUXAIOC apIBUOC TToL TNV dnUIoLPYNOE

0) emIBeRaiwate TNV 0pdI) Asitovpyia TNG diatagng Kal Tou KWAIKA oo,

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 14
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Acknon 9 - Elcaywyn oto 12C / xprjon port expander ICs

>10X0¢ TNG AoKNoNC €ival N yvwplpia pe 1o TIPWTOKOANO CEIPIOKAG ETTIKOIVWVIOC 12C, ywwaTO Kal
w¢ TWI n 2-wire emte1dn xpelaletal povo V0 OKPOJEKTEC TIAVW OTO OAOKANPWHEVA TIOL TO
XPNOIUOTIOIOVV YIO TNV UAOTIOINGN TOU.

>av egapypoyn, 8a xpnoiyortoindei 1o PCF8574 1o oTt0i0 £TTIKOIVWVWVTOC pe 12C pe To arduino, Ba
Hag dwael 8 eTUTIAEOV /O aKpOSEKTEC yIa Ta project Pag.

Alo@éaipa YAIKA
* 'Eva oAokANpwpévo PCF8574
e KOKKIVO leds
e KoAwdia
» breadboard
e Mia rtAakéTa Arduino Duemilanove pe tdon Asitoupyiag Vee = +5 Volt

Tvvdeopoioyia:

To TIpwTOKOAAO 12C xpnotpottolei ota arduino UNO/duemillanove/diecimilla Ti¢ avaAoyikeg eil0c0doug 4
& 5. To pwTto avtioToixei oto orjua SDA (serial data) kau T0 6e0tepO oto SCL (serial clock). Kabe
ouokeun oto 12C €xel ™ Ak NG OleLBLVAN, KOBWC 0 AULTO TO TIPWTOKOAAO UTTOPOUV Va
oLVOEBOUV TIOAAEC CUOKEVEC TAUTOXPOVO KOl ETIOPEVWC EiVAl OTIOPAITNTOC EVAC PNXAVICHOG YIO
va Eekabapiloupe Pe TIola oTTO OAEC TIPOCTIABOUE VO ETTIKOIVWVI|TOUE.

DW OR N PACKAGE To PCF8574 £xel 3 OKPOJEKTEC yIa dIELBLVCI0OOTNON Kal 8 AKPOJEKTEC 1I/O,
(TOP VIEW) ETIOPEVWC PTTOPOLPE VA BAAOLE PEXPL 8 TETOIA chip ETTAVW O€ €va KUKAWO
U KOl VO EAEYXOULE aTTO TO arduino pEXPL 64 1/0O XpnoIuoTIoIwVTag HOvo Ta A4 &

A0l 16 [] Vg

Atll2 1s[lsba A5,

A2[]s  14[]scL

Pofla 13[IINT

Pi1[ls 12]]P7

P2l 6 11]] P6

paflz  1o[lPs

GND[] 8 9|l P4
Zuvapticeig

H B1pAobnkn emkowvaviag mov vAomotel 10 TPTOKOAAO Aéyeton Wire. Ot TiO ONHAVTIKEG CUVAPTIOELG
™G €ivan o1 €§N¢:

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 15
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* begin() OPYIKOTIOLEL TO TIPWOTOKOAAO

* requestFrom(addr,n) {ntdel n bytes Sedopévav amo tn ovokeur| pe SievBuvon addr

* available() EMOTPEPEL TOV aplBpO Twv drabeoipwv byte mpog ANyn and to master
* read() SwaPader éva byte amo ta SiaBeoipa SeSOPEVH 0TO KAVAAL.

* beginTransmission(addr) OPYIKOTIOLEL TO KOVAAL Yot HETAS00T §€60HEVMVY TIPOG T OLOKELT)
pe dievBovon addr

* write(data) OTEAVEL T SESOHEVA OTO KVOLKTO KOVAAL ETKOIVOVIOG
* endTransmission(addr) KAeivel To KavaAl mov Gvoiée ) beginTransmission
Awdikaoia:

0) ZUVOEOTE TO OAOKANPWIEVO, TO Arduino Kal Ta leds GUPPWVA PE TO TIAPAKATW X UA:

B) Fpayte €vav KwdIKa TIOL VA
epgavidel ota leds Toug apiBpoLg 1-
15 o€ binary avarmapdotoon. Kdbe
apibpog  Ba  epgavidetar  yia 3
OELTEPOAETITO Kol ue nv
OAOKANPWON TNG PETPNONG OAO T
leds TpéTEl  va  TIOPOEIVOLV

R JILs s<ess O'BI']O'Td.

DliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiigRaiiicoieeecniiil y) MpAgTe KWOIKA TIou Ba avdpel
- €va led amd ta t€ooepa KABE Popa

.............................................................

Dl Kol ylo dlgopa poou
!!! \‘H OEUTEPOAETITOU. AvAWTe OI0d0XIKA

attd aplotepd Tpog Ta de€id Ta led
KOl OTn CUVEXEID AVTiIoTPOoO.
Emavaldpate TEVIE QOPEC Kal OTO

TEAOC Of3NoTe Ta OAa.
Made with [ Fritzing.org
0) MNpdwte kKWAIKA TIOL B dIAPBALEL TIC TIHEG TWV TECCAPWY ACUVIETWV pin TOL 8574, Ti TIr) €X0LV
auTa;

€) Zxedldote oTo fritzing TPOTIOTIONPEVO KUKAWWA OTIOL Ol TECOEPIC OCVVOETOI OKPOEKTEC

XpnolygottolovvTal oav gicodol, pe T Bordeia tactile switches Kol ypayte KWAIKA TIOL PE TO TIATNUA
KABe switch Ba avdafel kal Eva aTto Ta t€ooepa leds.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 16
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Acknaon 10 - EvoOppatn covdeon o€ diktuo ethernet

210X0¢ NG aoknong eivar va deixBei n duvatdtnta aAAnAemidpacng Ttou arduino pe €va
evoLppaTo ethernet diktuo, pe Tn BorBeia Tou KATAAANAou shield. MNa 1o okoTtO AVTO, TO 0.K. WIZ5100
TIPOCPEPEL Evav oAokAnpwpévo TCP/UDP stack. ETtiong oto shield TtepidapBaveTal Kat GUVOETHPAG
SD.

Xpelddovtal Baolkeg yvwaelg html.

Alo@éaipa YAIKA
e Mia rtAakéTa Arduino Duemilanove pe tdon Asitoupyiag Vee = +5 Volt
« éva ethernet shield

Yuvdeopoioyia:

To ethernet shield “kap@wvetar’ Tavw otnv TAakéta tov UNO. Mpocoxn yiati pmopei va
TIEPIOCEDOLV AKIGEC. Mo va evBuypappiceTE Pe alyoupld To shield Ttapatnpeiote Ta OVOPOTO TWV
OKPOJEKTWV TIAVW OE aUTO, YIo VA BeRaiwbeite 0TI TALTICOVTAL Pe AUTA TIOL BpPicKovTal OKPIBWC
aTtd KATW, oTNV TIAAKETA ToL UNO, dtav Ta CUVOECETE PETOEL TOUC.

To shield emikoivwvei pe 10 UNO pe 1o TTpwtokoAAo SPI, £tal decpevovtal ta pin 11-13 TToUL artaitei 10
TIPWTOKOAO. Ma eTtIKovwvia pe to WIZ5100 (Asitoupyia ethernet) artaiteital eTUTTAéOV N Xprjon Tou
pin 10 (SS yia ethernet). Avti tou 10, T0 pin 4 (SS yio SD) XpnolyoTtoIEiTOl OTOV ETUAEYOULE TO
ouvdetpa SD 10U eival eTTioNg KOANUEVOC OTo shield Kal XPNOIPOTIOIEL TO iB10 TIPWTOKOANO
ETUKOIVWVIOC. AEV PTIOPOULKE VA XPNOloTIoIcoupE Tautoxpova 1o WIZ5100 kal tov cuvdetipa SD
Y1 OUTO ATIEVEPYOTIOIEITE TO avTioTolXo SS opilovtdg 1o aav Pnelokn €080 Kal atéAvovtag “0”.

Xpnjopeg péBodor-khacerg g Bifhobnkng Ethernet:

* EthernetServer(port)

©  Anpioupyel éva server ou QVAREVEL CUVEETELG OTNV TTOPTA «POrt» oL €xel oplabel wg
TIOPALETPO

o Tapadeypa: EthernetServer server = EthernetServer(23);

* Server.begin()
o  gkKlvel Tov server mov €xel SnAwbel
o Tlapaderypa: server.begin()

* Ethernet.begin(mac, ip, dns, gateway, subnet)
o Apywomnotiei ) BipAodnkn Ethernet pe tig puBpiceig mov €xouvv oplotel wg MApapETPOL
o Mapadelypa: Ethernet.begin(mac, ip);

Awadikaoia:
0) ZuvdéoTe TO shield emavw oTo Arduino (To oxrua deixvel oAl TIC OECUPEVPEVEC OUVOETEIC
avdpeoa ota 600 boards)

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 17
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o

(al

PWR SEL

www-arduino.cc

POUER anaLoc v @
5V Gnd Vin 0 1 2 3 4 5§

B) Mpadte €vav KWOIKA TIOL va “oTrvel” Ttdvw oTo shield évav web server TTou va ATAVIA OTNV
Tiopta 80. Aivovtal mac=90-A2-DA-0D-51-02, ip=194.24.226.100, gateway=194.24.226.65, dns=194.24.226.35
& subnet=255.255.255.192. KABe @opa Tou €TTIXEIPEITOl oVVOEDN 0TNV194.24.226.100, va TUTTVETAL
OXETIKO PrjVupo aTn GEIPIOKI) KOVOOAQ.

y) TporomolgioTe TOV KWAIKA TIOU LTIAPXEl OTO OUCTNUO WC TIAPASEIYU, £T01 WOTE OTNV

194.24.226.100 va gp@avietal GeAida TIOL VA TUTIWVEL TNV TIPA OAWVY TwV PNEIOKWVY Kol OAWY TwV
OVOAOYIKWV OKPOJEKTWV.

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 18
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DOYAANA AEAOMENQN
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Datasheet RED 5mm Basic LED (YSL-R531R3D-D2)

QO HUI B W HUARAA

g CHINA YOUNG SUN LED TECHNQLOGY CO., LTD.
TEL: (&86) 755-28079401 28079402 28079403 28079404 28079405
FAX: (B6) 755-28075407 E-mail; info@100LED.com  Web: www. 100LED com

Model No.: YSL-R531R3D-D2

Applications:

=lDecoratians =Bl Insperctor
ElIncaticidal Lights EIMedical Appliance

Absolute Maximum Ratings: {Ta=257) .

ITEMS Symbol Absolute Maximum Rating Unit
Forward Current I= 20 mA
Peak Forward Current Lie 30 ma
Suggestion Using Current s 15-18 mA
Reverse Voltage {Ve=5V) Ir 10 uA,
Power Dissipation Po 105 mwW
Operation Temperature Toer 40 ~ BS
Storage Temperature Tems 40 ~ 100
Lead Soldcrlng Temperature Tao Max, 26077 lor 3 Sec. Max (3mm fram the base of the expoxy bulbj
Absolute Maximum Ratings: (Ta=25C)
ITEMS Syrmbol Test condition Min. | Typ Max Unit
Farward Voltage Vs Ir=20mA 18 |— |22 v
Wavelenength . "
kY Ie=20mA 20 |——— |82 nem
{nm} or TELK) a F=s b 625
*¥Luminous intensity Iv Ir=20mA 150 | ——=| 200 micd
50% Viewing Angle 2012 Ir=20mA 4o | ———| &0 e

ONE HUNDRED LED
www. 100LED.com PERFECT LED

EAMnviké Avoikto TTavemaotpio (c) 2011-2012
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Y B R OR AR A A
CHINA YOUNG SUN LED TECHNOLOGY CO., LTD.

2BO79402  ZADT9403 28079404 ZBOTS405
E-mail: info@100LED.com Web: www, 100LED.com

TEL: (86} 755-28079401
FAX: (B&) 755-28079407

Light Degradation in mcd: (Ir=20mA)

Hours Light Degradation in mecd after Different Hours

Colors 216 Hrs 360 Hrs 792 Hrs 1104 Hrs 1992 Hrs 2328 Hrs
Red 1.52% -1.22% -3.10% -4.68% -5.72% -8.37%
Yellow -1.71% -2.97% -5.93% -8.13% -8.90% -11.10%
Blue 3.13% -0.33% -3.B4% -8.23% -21.32% -24.92%
Green -8.02% -9.78% -14.25% -17.37% -20.7%% -22 30%
Hours 48 Hrs 168 Hrs 336 Hrs 360Hrs 720 Hrs 1008 Hrs
Cool White 10.56% 5.72% -2.25% -7 .68% -17.32% -22.48%
Pure White 13.66% 8.272% -1.45% -8.50% -19.52% -25.26%
Warm White 302% -4 28% -15 . 18% -21 15% -27.15% -2%.57%

ww_w100LEDcom

Mechanical Dimensions:

Al dimension are in mm, tolerance s +0.2mm unless otherwise noted
HAN epoxy meniscus may extend about 1.5mm down the leads.
g Burr around bottoem of epoxy may be 0.5mm Maximum

. Unit: mm
OF
20 (E¥isving tngle Draving
Y Y
b
@
T L

295

_ﬁ'_

2,54

Address: 5/F, Building B, Anzhilong Indl., Qinghua East Road., Longhua Town, Shenzhen CHINA., 512109
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Datasheet GREEN 5mm Basic LED (YSL-R531K3D-D2)

*0

TEL: (86)
FAX! (B6)

b7 T TR O 5 i S /A
CHINA YOUNG SUN LED TECHNOLOGY CO., LTD.

755-2B079401  2ZBOV9402 2BOY9403  ZBOVS404 ZBOVO9405
F55-280759407 E-mall} Info@100LED, com  Webh! www, 100LED cam

Appllcatlons!

Model No.: YSL-R531K3D-D2

m Decoratlons

i Incetlcidal Lights

Absolute Max|imum

= Blll Inspercior

&/ Medlcal Appllance

Ratlngs: (Ta=25C) .,

ITEMS Symbaol Ahsolute Maxlmum Ratlng Unlt
Forward Current Ir 20 mA
Peak Forward Current Ire 30 ma
Suggestlon Uslng Current Tsu 16-18 mA
Reverse Voltage  (Wa=5V) In 10 uh
Power Dlsslpatlon Fo 105 mw
Operation Temperature Toen A0 ~ 85 T
Starage Temperature Tere A0 ~ 100 T
Lead Solderlng Temperature Toon Max, 2807 for 3 Sec, Max, (3mm from the base of the expoxy buld)

Absolute Maximum Ratlngs: (Ta=251)

EAMNviko Avokto IMavemo

ITEMS Symbel Test candltlon Min, | Typ, | Max, Unlt
Forward Voltage Ve Tr=20mA 1.8 [—— | 2.2 v
Wavel|enength . L
{nm) or TC(K) AA Ir=20mA 570 575 nm
*Luminous Intensity Iv Ir=20mA 150 ———|z00 med
50% Vlewlng Angle 20142 le=20mA ag | ———| &0 deg
o (c) 2011-2012 22
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QO U B WA AW A A
‘ CHINA YOUNG SUN LED TECHNOLOGY CO,, LTD.

TEL! (86) 755-28079401 28079402 28079403 28079404 28079405
FaX: (B6) 755-28079407 E-mall: Info@100LED.com  Web:! www, 100LED.com

LIght Degradatlon In mcd: (Ir=20mA)

Hours Llaht Degradatlon In mcd after DIfferent Hours

Calars 216 Hrs 360 Hrs 792 Hrs 1104 Hrs 1992 Hrs 2328 Hrs
Red 1,57% -1,27% -3,10% —4,685% -5,72% -H,27%
Yellow -1.71% -2.97% -5.93% -8,13% -8.90% -11,10%
Blue 3,13% -0,335% -3.84% -8,23% -21,32% -24,520%,
Green -8.02% -9.785% -14.,25% -17,37% -20,79% -22,30%
Hours 48 Hrs 168 Hrs 336 Hrs 360Hrs 720 Hrs 1008 Hrs
Cool White 10,56% 6.72% -2.29% -7,68% -17,32% -22,48%
Pure White 13.66% 8.22% -1.45% -8,50% -19.52% -25,26%
Warm White 3,02% —4,38% -15,18% -21,15% -27,19% -209,57%

Mechanleal DImenslonsi

Al dimenslon are In mm, tolerance s 0,.2mm unless otherwlse noted
gAn epoxy menlscus may extend about 1.5mm down the leads.
@ Burr around bottom of epoxy may be 0,.5mm Max/mum

_ Unit: mm

";_[.-\'iﬂiru: fingle Drowing

Lo

Address; 5/F, Bulldlng B, Anzhllong Indl,, Qlnghua East Road,, Longhua Town, Shenzhen CHINA, 518109

“www.100LED.com
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Datasheet YSL-R596CR4G3B5W-F12 (Triple Output LED RGB Diffused Common Cathode,
CQ)

CHINA YOUNG SUN LED TECHNOLOGY CO., LTD.

TEL: (86) 755-28079401 28079402 28079403 28079404 28079405
FAX. (86) 755-28079407 E-mail. info@100LED.com  Web, www 100LED.com

0‘0 W OR R R A A

Model No.: YSL-R596CR3G4B5W-F12
RED/GREEN/BLUE Triple Color LED white diffused lens

Applications:
EIMoving Message Display EIFull Color Display
ElBanking Board =1 5core Boards

EiDigital Display

LED Chip Absolute Maximum Ratings: (Ta=257%T)

FPararmeter Symhaol Red Grean Blue Unit
Forward curret Ir 270 20 0 mh
Peak forward current (Duty C',-'clc=1‘l|3, 10RHz} Ier 30 30 30 ma
Reverse voltage  (Wa=5V) In 10 10 10 U A
Operating temp Tom 25 -85 25 -85 [.25-85 ©
Storage lemp Tsta -30-85 -30-85 | -30-85 0
Penk Emission Wavelensngth A PH 625 520 467.5 nm

* Soldering Bath: not mere than 5 seconds @280C The bottom ends of the plastic reflecter
should be at least 2mm above the solder surface
Seldering Iron: not more than 3 seconds @300°C under 30W

LED Chip Typical Electircal & Optical Chara Qeristics: (Ta=25"C)

ITEMS Color Symbol | Condition Min Typ Max Unit

Red 1.8 2.0 2.2

Forward Voltage Green Ve Ir=20mA 3.0 30 34 v
Blue 3.0 32 34
Red - — = R 2800

Luminous Intensity Green I [=20mA | — — — - 6500 med
Blue - — = - — = 1200
Red 620 623 625

Wavelenangth Green | A A Ie=20ma| 520 521 522 5 am
Blua 465 465 467.5
Red -4, ~ -8

Light Degradation 4.68% 8.27%

after 1000 hours Green -11.37% ~ -15.30%
Blue -8.23% ~ -16.81%

Address. 5/F, Building B, Anzhilong Indl., Qinghua East Road., Longhua Town, Shenzhen CHINA, 518109

www. l00LED.com
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WY R H R AR A A
CHINA YOUNG SUN LED TECHNOLOGY €O., LTD.

28079402 28079403 28079404 28079405
E-mail: info@100LED com  Web: www 100LED com

TEL: (86) 755-28079401
FAX: {(86) 755-28079407

Light Degradation in med: {Ir=20mA)

Hours Light Degradation in mcd after Different Hours
Colors 216 Hrs 360 Hrs 782 Hrs 1104 Hrs 1892 Hrs 2328 Hrs
Red 1.52%: -1.22% -3.10% -4, 68% -5.72% -8.27%
Gresn -8.02% -9.78% -10.25% -11.37% -13.79% -15.30%
Blua 3.13% -0.33% -3.84% -8.23% -14.32% -16.81%

Mechanical Dimensions:

gAll dimension are in mm, tolerance is +0.2mm unless otherwise noted
FAN epoxy meniscus may extend about 1.5mm down the leads.
gBurr around bottom of epoxy may be 0.5mm Maximum

Unit: mm

(—?—eeu
Viewing Angle Drawing
i3
m
[~
i U3 i3
1 0 e
ol h & o
N 1
- ~ R G B
RED — T | ~—BLUE
— ——GREEN
1234

Address: 5/F, Building B, Anzhilong Indl., Qinghua East Road., Longhua Town, Shenzhen CHINA., 518109

-~ www.100LED.com
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Square Trimming Potentiometer — 3386

TSR-3386

B S REEE R T
(Mamy Terminal Styles)

B R % 0 B O fr &

W SR SR LR
(Single Tum/ Cermet' ndustrial’ Sealed)

- wE
Standard Resistance Range

102 - S

EErHRS
Psistance Tolssance

=10%

SEEE
Absclate Minimum Restitance

=% B g lta

FEERIETL
Contuct Reddstance Variabon

CRV=3%

e
Insulation Resistance

Rl=1G2{100Vac)

BEE
Withseazd Volizpe

E00Vac

HETE

Effactive Traval

e =100

MERE

Powsr Rating {31 Svalts max)

EEEE
Teaperatur Razge

EEEN
Temparaturs Costficiant

A
Tempsraturs Variation

Fiir el
Collision

TOCR
Eloctrical Endarance at 10

A(Uabdlac = 10%, CEN'=3% or 32

fL L )

Rontonal Lifa

200 18 (200 cyclas)

ATR=10%BCRV=3% or o

.S‘H}'I’.’ﬂ.’.‘;‘ Technology Company Limited

155 Common Dimensions
sat

2. wice

5
s

TSE-3386B

288,58
[RITEIEN

TSE-3386C

386438 |
T80 018) 284

™
Efyre SiTmNm
Strarting Torqua
HREFE R T R

- e e b EE
:'d‘- . Resisame Tilsimee

iy ficatie, it in ol £ 11F)

TSR-33865

e
Standard Packaging

TER-3386X

Website: www.suntan.com hlk

144
(RrTH

s THD

FX]

fREEE L1eag
.54
= 234
KT
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Suntan-

ETARERE  How to Order
TSR-338 - F— 13 R
=L Muded
X Sayle
TR Resdssce Code

ReHE

®El WIPER 2(d)

§

R e e T P Ve
CW1(a) EIS=
—
¥EETE: CLOCEWISE

[ o ReEiE s BA025
Telerance is £0.25 if no identification

RS
Standard Besistance table
Essistnca(Dim)  Rasistuscs Codo

i 100
)] i)
E 300
T
Ex
kY
GED
T

A B R ER A R

E

HEHE WA

50

Email: info@suntan com bk

SEAFETHAR TS
Special revistmees arailakla.

Tel: (852) 8202 8782  Fax: (852) 8208 6244
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Square Trimming Potentiometer — 3386

TSR-3386

TR Commen Dimensions.

TER-3386T
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Suntan-

TSR-3386(5TYLE) -EY5-(RESISTANCE CODE)

5= ADJ.ELOT
Top Adjust 76
ADJELOT T il
2.54
tasmwm % Tiony UEEF
76 .53 —_— 507+ B i
o Iu!olnEEp {.375) {-235.035) ® ‘:1':;3 LONG
315 4.83 -
% g LoNs _.l |i‘50:'
_—
9,53
(EL] - S+ 08 XA 371
1.020 +.002) | [ e i
564 =~ |
=T _“_ rots L13.1
TSR-3386F ] CL J)' ‘_L
2.54 $21 47838 T.87
254 r._ 100} [.128+.0148) (318
.1en) _'1 I =
1 AT TSR-33867 TSR-3386(3TYLE)-EYS-(RESISTANCE CODE)-T
3|9 A5 The Model 3386 is avaikibla with a knob for Enger adjustsent. Add
=g 100} 2.50 suffix letar “T" to vk code.
AasLoT
808 r_ [-1a0)
£.200) _T__ 2244 38 6 l I:M
0RE=.015 —
S 3 .:::. day i v
TsR-3386R . 5 2 e f'ﬁ;. 3 4 e
100 ane) 2 -CS sesiae | |.200)
3.05+.18 [120£.015)
[120+.015)
l TER-3386G ‘ 6
o
371

TSR-3380M

n

_*l l‘_[”a]

T.87
a1y

(5]
S
i g

TSE-3380F KPR UY-EYS (RESISTANCE CODE}L

o

i ey
TSR-3386P
2,54 i
{.100) TER-3386V g
47938 154 - R 2
Taasorsy ] 1 [T {won = 1
o' o' |
— 2
.54 T a
{100 E 5.64
s 3.56+.38 {232}
TSR-3386R TR T8
381
150
201
e 1.54
- 150) o .

T4

1.40 . —

i o5s] 100)
— Zad

254

!
X!
{.100)

Mote: Specification are subject to change without notice. For more detail and update, please visit our website.

Suntan % Technology Company Limited  Webszite: wowsnntancom bl  Email: info@sontancom bk Tel: (852 5202 8752  Fax: (852) 5108 4244

LCD 16x2 (ABC016002E69-YLY-R01)

Datasheet
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REY 4| DESCRIPTION #ii DATE A%
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4
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Datasheet Servo Motor Large (Sparkfun ROB-09064)

b

5 ¥
. . . G

Here is a simple, low-cost, high quality servo for all your mechatronic needs. Large servo with a
standard 3 pin power and control cable. Includes hardware as shown.
Features:
* 180 degree rotation
* 3 pole ferrite, all nylon gear
» Top ball bearing
* Operating Voltage: 4.8V~6.0V
» Operating speed:
0 0.20sec/60degree (4.8V)
0 0.16sec/60degree (6.0V)
* Stall torque:
0 5.2kg*cm (4.8V)
0 6.5kg*cm (6.0V)
» Temperature Range: -20°C~60°C
* Dead band width: 4ps
Dimension:
e 41x20x38mm
*  Weight: 41g
* Connector wire length: 32cm

EAMnviké Avoikto TTavemaotpio (c) 2011-2012 29
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Datasheet VT90N2 (500KOhm 80mW LDR)

Photoconductive Cell

PACKAGE DIMENSIONS inch (mm)

M6
B4 AT

A7001.78
080 (2.29)

Ar 437
192 (4 88)

PLASTIC COATED TO
PROTECT ACTIVE SURFACE

ABSOLUTE MAXIMUM RATINGS

1.38 {35.08)
1.62141.15)

VT900 Series

AWG 24 TINNED
COPPER LEADS

090 {2.28;
11042.79

LEAD DIA. & PLASTIC COATING
NOT CONTROLLED WITHIN 104251
OF CERAMIC SUBSTRATE

Parameter Symbol Rating Units
Continuous Power Dissipation Pn 80 mW
Derate Above 25°C APp 1 AT 16 mWFC
Temperature Range
Operating and Storage Ta 4010 +75 ‘C

ELECTRO-OPTICAL CHARACTERICTICS @ 25°C (16 hrs. light adapt, min.) O

Resistance (Ohms) E1E Sensitivity " o "
) esponse Time @ 1 fc
10 lux 2k Dark frop) i {ms, typ.)
2850 K 2850 K _
Part Material Maimm
Number Type Voltage
V. pk)
Min. Typ. Max. Typ. Min. Sec. Rise (1-1/e) | Fall (1le)

VTI8NT Gk 12k 18k Gk 200k 5 @ 0.80 100 18 ]
VTO@NZ 12k 24k 36k 12k 500k ] 4] 0.80 100 18 3
VTO@N3 25k G0k T5k 25k ™ ] 4] 0.85 100 18 3
VTOON4 50k 100k 150k 50k M § 6] 0.90 100 18 ]
VTO3N1 12k 24k 36k 12k 30k ] 3 0.90 100 35 5
VT93N2 24k 48k 12k 24k 500k § 3 0.90 100 15 5
VT93N3 W0k 100k 150K 50k S0k g 3 0.90 100 15 5
VTa3N4 100k 200k 300k 100k 500k § 3 0.90 100 35 5
VT935G

Group A 10k 185k 2Tk 93k ™ g 3 0.90 100 15 5

Group B 20k 29k 13k 15k ™ ] 3 0.90 100 35 5

Group C Nk 405k 50k 20k ™ b 3 0.90 100 35 5

EAMnviké Avoikto TTavemaotpio (c) 2011-2012
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Datasheet LM35CZ (TEMPERATURE SENSOR IN CENTRIGRADE)

November 2000

National Semiconductor

LM35

Precision Centigrade Temperature Sensors

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
* Kelvin, as the user is not required fo subtract a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any extemal
calibration or timming to provide typical accuracies of £34°C
at room temperature and +£3&'C over a full -55 to +150°C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circuitry especially easy. It
can be used with single power supplies, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a -55° to +150°C temperature range,
while the LM35C is rated for a -40° to +110°C range (-10°
with improved accuracy). The LM35 series is available pack-

aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.

Features

m Calibrated directly in * Celsius (Centigrade)
m Linear + 10.0 mV/*C scale factor

m 0.5°C accuracy guaranteeable (at #25°C)

m Rated for full -55" to +150°C range

m Suitable for remote applications

m Low cost due to wafer-level trimming

m Operates from 4 to 30 volis

m Less than 60 pA current drain

m Low seli-heafing, 0.08°C in still air

m Nonlineanty only £%°C typical

u Low impedance output, 0.1 2 for 1 mA load

Typical Applications

+¥g
[4Y TO 20V)
| OUTPUT
L3S 0 i+ 10.0 mé/ =G

DEOOEE15-3

FIGURE 1. Basic Centigrade Temperature Sensor
(+2°C to +150°C)

+Vs

LMas L

l R1

_'s
DEOOSS 164
Choose Ry = —Wg/50 pA
V up=+1.500 mV at +150°C
= +250 mV at +25°C
= -850 mV at -55°C

FIGURE 2. Full-Range Centigrade Temperature Sensor

EAMnviké Avoikto TTavemaotpio (c) 2011-2012

siosuag ainjesodwa) apelbiusy uoisideid GEINT

31



LM35

Aoknoeig Epyaatplakotd KokAov Xvotnpdtwv MikpoeAeyktav v1.0

ZnnAtémovAog Avaotdaoiog — PwtdmovAog Baagiieiog — Pavapitg Avaotdaoiog

Connection Diagrams

TO-46
Metal Can Package*

EOTTOM VIEW
DS00SS1E-1

"Case is connected to negative pin (GND)

Order Number LM35H, LM35AH, LM35CH, LM35CAH or
LM35DH
See NS Package Number HO3H

TO-92
Plastic Package

BOTTOM VIEW
DE0ISSIE-2

Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A

Absolute Maximum Ratings note 10)

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

Supply Voltage +35V to -0.2V
Output Valtage +8Y to -1.0V
OQutput Current 10 mA
Storage Temp.;

TO-46 Package, -60"C to +180°C
TO-92 Package, -80°C to +150°C
S0-8 Package, -B5'C to +150°C
T0-220 Package, -85"C to +150°C
Lead Temp.:
TO-46 Package,
(Soldering, 10 seconds) 300C

S0O-8
Small Cutline Molded Package
Vour —{! B +vg
NG —2 T NL.
NC.—{3 [ SR
GHD — 4 SN

DEO0SS16-21
MN.C. = No Connection
Top View
Order Number LM35DM
See NS Package Number MOZA

TO-220
Plastic Package*

O

Lk
3307

g Yout
DEOOSS16-24

*Tab is connected to the negative pin (GND)L
MNote: The LM35DT pinout is different than the discontinued LM35DF.

Order Number LM35DT
See NS Package Number TAO3F

TO-92 and TO-220 Package,

(Soldering, 10 seconds) 2680°C

S0 Package (Note 12)
apor Phase (60 zeconds) 218C
Infrared (15 seconds) 220°C
ESD Susceptibility (Note 11) 2500V

Specified Operating Temperature Range: Tym 10 T juax
{Note 2)

LM35, LM35A -55'C 10 +150°C
LM35C, LM35CA -40°C to +110°C
LM3sD 0°C to +100°C

EAMnviké Avoikto TTavemaotpio (c) 2011-2012
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w
©
= | Electrical Characteristics
(Notes 1, 6)
LM35 LM35C, LM35D
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
(Note 4) (Mote 5) (Note 4) (Note 5)
Accuracy, T 4=+25°C +0.4 +10 0.4 +10 C
LM35, LM35C T =—10°C 0.5 0.5 15 ‘C
(Note 7) T 4= Thaax 0.8 1.5 0.8 15 i~
T a=Toam +0.8 +15 +0.8 20 ‘C
Accuracy, LM35D T A=+25°C 0.6 £15 ‘C
{Note 7) Ta=Tomax 09 20 C
Ta=Thn +0.9 120 'C
Nonlinearity S s +0.3 £0.5 0.2 0.5 C
(Note 8)
Sensor Gain T =T A= T +10.0 +0.8, +10.0 +9.8, mv/I'C
(Average Slope) +10.2 +10.2
Load Regulation T A=+25°C £0.4 20 +0.4 £20 mYy/mA
(Note 3) 0<l,<1 mA T =TT 0.5 £5.0 0.5 50 | mvimA
Line Regulation T a=+25°C +0.01 0.1 £0.01 0.1 myiv
(Note 3) 4V <30V +0.02 #(.2 *+0.02 (.2 myiv
Quiescent Current V g=+5V, +25°C 56 80 56 80 WA
(Note 9) W g=+5V 105 158 91 138 WA
WV g=+30V, +25°C 56.2 82 5G6.2 82 WA
V o=+30V 105.5 161 91.5 141 WA
Change of A=W =30V, +25°C 02 20 0.2 20 WA
Quiescent Current 4VeW =30V 0.5 3.0 0.5 3.0 WA
(Mote 3)
Temperature +0.39 +0.7 +0.39 +0.7 PAFC
Coefficient of
Quiescent Current
Minimum Temperature | In circuit of +15 +2.0 +15 +20 ‘C
for Rated Accuracy Figure 1, 1.=0
Long Term Stability T ;= Thpas, for +0.08 +0.08 i~
1000 hours
MNote 1: Unless otherwise noted, these specifications apply: —55°CT =#150°C for the LM35 and LM35SA; <40°=T =+110°C for the LM35C and LM35CA; and
=T E=+100°C for the LM35D. Va=+5Vde and | nan=50 pA, in the circuit of Figure 2 These specifications also apply from +2°C fo Tygay in the circuit of Figune 1.
ZSpecifications in boldface apply over the full rated temperature range.
Mote 2: Thermal resistance of the TO-48 package is 400°C/W, junciion to ambient, and 24°CAW junction to case. Thermal resistance of the TO-82 package is
1B0°CAN junction to ambient. Thermal resistance of the small cutiine molded package is 220°C/W jumciion to ambient. Thermal resistance of the TO-220 package
is B0°CAW jumction to ambient. For additional themmal resistance information see table in the Applications section.
Note 3: Regulation is measured at constant junction temperature. using pulse testing with a low duty cycle. Changes in output due to heating effects can be
computed by multiplying the intemal dissipation by the thermal resistance.
MNote 4: Tested Limits are guaranteed and 100% tested in production.
Note 5: Design Limits are guaranteed (but not 100% production tested) over the indicated temperature and supply voltage ranges. These limits are not used to
calculate cutgoing quality levels.
Mote 6: Specifications in boldface apphy ower the full rated temperature range.
MNote 7: Accuracy is defined as the emor between the output voltage and 10m”C times the device's case temperature, at specified conditions of voltage, curment,
and temperature (expressad in “C).
Mote 8: Monlinearity is defined as the deviation of the output-voliage-versus-temperaiure curve from the besi-fit straight line, owver the device's rated femperature
range.
No‘:e 9: Quiescent current is defined in the circuit of Figure 1.
Note 10: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical spacifications do not apply when operating
the device beyond its rated operating conditions. See Mote 1.
Note 11: Human body model, 100 pF discharged through a 1.5 kil resistor.
Note 12: See AMN-450 "Surface Mounting Methods and Their Effect on Product Reliability” or the section titled "Surface Mount™ found in a cument National
Semiconductor Linear Diata Book for other methods of soldering surface mount devices.
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Datasheet 74L.S48P (BCD-TO-7-SEGMENT For Common Cathode 7-Segment)

RENESAS
HD74L.S48

BCD-to-Seven-Segment Decoder / Driver (Internal Pull-up outputs)

REJO3D0411-0300
Rev.3.00
Jul.22.2005

HD741.548 features active high outputs for driving lamp buffers. This circuit has full ripple blanking input / output
controls and a lamyp test input. Display patterns for BCD mput counts above 9 are unique symbols to authenticate input
conditions. This circuit incorporates automatic leading and / or trailing-edge zero-blanking control (RBI and RBO).
Lamp test (LT) of these types may be performed at any tume when the BI / RBO node 1s at a high level It contains an
overniding blanking mput (BI) which can be used to control the lamp mtensity be pulsing or to inhibit the outputs.
Inputs and outputs are entirely compatible for use with TTL or DTL logic outputs.

Features
s  Orderng Information

Package Code Package Taping Abbreviation
Part Name Package Type (Previous Code) | Abbreviation g o
HDT74L348P DILP-16 pin F[?P?TSEJF'}SAE-B p _
Pin Arrangement
N
8 Ve
Inputs
¢ B el f
Lamp |
Test ‘ g

BUREO LT

7

o o Q

BI/REO
REI

1
Ae—t

RBI

D
Inputs
A

GND

r Outputs

=]

=

T
[o] Bl [2] [&] [3] [2] [&] [3]

(Top view)
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HD74LS48

Function Table

Decimal or Inputs Bl/ Outputs
X Note
Function LT |RBI| D | C | B | A | RBO a b c d e f g
0 H H L L L L H H H H H H H L
1 H X L L L H H L H H L L L L
2 H X L L H L H H H L H H L H
3 H X L L H H H H H H H L L H
4 H X L H L L H L H H L L H H
5 H X L H L H H H L H H L H H
6 H X L H H L H L L H H H H H
7 H X L H H H H H H H L L L L 1
8 H X H L L L H H H H H H H H
9 H X H L L H H H H H L L H H
10 H X H L H L H L L L H H L H
11 H X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H X H H L H H H L L H L H H
14 H X H H H L H L L L H H H H
15 H X H H H H H L L L L L L L
BI X X X | X X | X L L L L L L L L 2
REI H L L L L L L L L L L L L L 3
LT L X X | X X | X H H H H H H H H 4
H; high level, L; low level, X, irrelevant
Notes: 1. The blanking input (BI) must be open or held at a high logic level when output functions 0 through 15 are
desired.

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of
the level of any other input.

3. When ripple-blanking input (RB1) and inputs A, B, C, and D are at a low level with the lamp-test input high, all
segment outputs go low and the ripple-blanking output (RBO) goes to a low level (response condition).

4. When a blanking input / ripple blanking output (Bl / RBQO) is open or held high and a low is applied to the
lamp-test input, all segment outputs are high.

_—
1'-i-
|

&

b

[ N ) g ' o (S P
| [ELI SRR M

d 012345678 9101112131415
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HD74L 548

Block Diagram

1
A >
© '
Imputs j}
o> | % H—
[ b "
o D.: L I Outputs
Blanking Input or
Ripple Blanking &
Output (BURBO) |
| [ |
|
Lamp Test (LT) o——p— {
Inputs
b |
Ripple Blanking (RBI) —
Absolute Maximum Ratings
Item Symbol Ratings Unit
Supply voltage Ve T W
Input voltage Wiy T W
Power dissipation Pr 400 m
Storage temperature Tstg —65 to +150 °C
MNote: Voltage value, unless otherwise noted, are with respect to network ground terminal.
Recommended Operating Conditions
Item Symbaol Min Typ Max Unit
Supply voltage Vee 475 5.00 525 W
loKiatog — — —100 wA
Output current —
e lon (BumED) — — 50 1.}
loLjatog — — 5 ma
Output current
e loL eurso) — — 32 ma
Operating temperature Topr -20 25 75 “C
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Datasheet SC52-11SRWA (7 Segment Display Common Cathode)

Kl-“ brl' h'- 13.2mm(0.52INCH) SINGLE DIGIT
9 9 NUMERIC DISPLAY

Part Number. SC52-115RWA SUPER BRIGHT RED

Features Description

#0.52 INCH DIGIT HEIGHT. The Super Bright Red source color devices are made
*EXCELLENT CHARACTER APPEARANCE. with Gallium Aluminum Arsenide Red Light Emitting
«EASY MOUNTING ON P.C. BOARDS OR SOCKETS. Dicde

=|.C. COMPATIBLE.

« MECHANICALLY RUGGED.

= STANDARD : GRAY FACE, WHITE SEGMENT.
«RoHS COMPLIANT.

Package Dimensions & Internal Circuit Diagram

12.4]0.49]

2 |
—
=t
=
— — [r!
e - ) & =
8 5 18 e =]
(=] [=1 —— ——] . — " —— -
! = = b
| I = wi
e, E1 _EI CI_:GSﬁ] —
|
Im
b1
=]
=
=
=
5
(=]
] PN WD, 3B
ot
[=]
Ral
r'fn_“:‘ | [4-0.5[0.02] al B o of # 9 oF
d |
— 1,120,044
= 2.54[0.1] —| |—112[0.044]
7 6 4 2 1 4 10 &

Motes:
1. All dimensions are in millimeters {inches ), Tolerance is 20 25001 " unless othenwise nobed
2 Specifications are subject to change withaout notice.
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Kingbright

Selection Guide
he (ued) [1]
Part No. Dice Lens Type @ 10mA Description
Min. Typ-
SC52-11 SAWA | SUPER BRIGHT RED (GaAlAs) WHITE DIFFUSED | 4700 | 24ppp | Semmen Cathode.Rt
Hand Decimal.
Mot
1.Luminous Intensity  Luminows Fhe: +-15%.
Electrical f Optical Characteristics at Ta=25"C
Symbol Parameter Device Typ. Max. Units Test Conditions
Lpeak Peak Wawelength Super Bright Red 860 mm IF=20ma&
xD[1] Diominant Wavelength Super Bright Red 640 nm IF=20m&
Ax12 Spectral Line Half-width Super Bright Red 20 mm IF=20rn&
C Capacitance Super Bright Red 45 pF VE=OV T TMHZ
WVF[2] Forward Voltage Super Bright Red 1.85 2.8 W IF=20m&
IR Reverse Current Super Bright Red 10 ud WR= 6
Motes:
1. Wawelength: +-1nm.
2. Forward Voltage: +-0.1W.
Absolute Maximum Ratings at Ta=25"C
Parameter Super Bright Red Units
Power dissipation 100 iy
DC Ferward Current a0 mé
Peak Forward Current [1] 155 mé
Reverse \oltage 5 1
Operating/Storage Temperature -40°C T +85°C
Lead Saolder Temperaturs [2] 280°C For 3 Seconds
Maotes:
1. 1710 Duty Cyele, D.1ms Pulse Width
2 2mm below package base
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Datasheet 74HC595 (8-bit Serial-In, Serial-Out or Parallel-Out Shift Register)

Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

T74HC595; 74HCT595

FEATURES

8-bit serial input
« B-bit serial or parallel output

Storage register with 3-state outputs
» Shift register with direct clear
100 MHz (typical) shift out frequency

= ESD protection:
HEM EIAJESD22-A114-4 excesds 2000 WV
MM EIANESD22-A115-A exceads 200 V.

APPLICATIONS

+ Senal-to-parallel data conversion
« Remote control holding register.

QUICK REFERENCE DATA
GND = 0V; Tamp = 25 °C: t; = tr = & ne.

DESCRIPTION

The TAHC/HCTS95S are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. TA.

The TAHC/HCTS9S is an 8-stage serial shift register with a
storage register and 3-state cutputs. The shift register and
storage register have separate clocks.

Data is shifted on the positive-going transitions of the
SH_CP input. The data in each register is transferred fo
the storage register on a positive-going transition of the
ST_CPinput. If both clocks are connected together, the
shift register will always be ong clock pulse ahead of the
storage register.

The shift register has a serial input (DS) and a serial
standard output (Q7°) for cascading. It is also provided
with asynchronous reset (active LOW) for all & shift
register stages. The storage register has 5 parallel 3-state
bus driver outputs. Data in the storage register appears at
the ouiput whenever the cutput enable input (OE) is LOW.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
T4HC | T4HCT

tertoy | propagation delay CL=50pF;, Voo =45V

SH_CP to QT 19 25 ns

SH_CP to Qn 20 24 ns

MR te QT 100 52 ne
fmax maximum clock frequency SH_CP and ST_CP 100 57 MHz
C input capacitance 35 a5 pF
Cen power dissipation capacitance per package notes 1 and 2 115 130 pF
Hotes

1. Cpp is used to determine the dynamic power dissipation (Pg in pW).

Pg = Cpp = Vee? = fi = M+ E{C = Vee? = f,) where:
fi = input frequency in MHz;

fy = output frequency in MHz;

C = output load capacitance in pF;

Ve = supply voltage in Volts;

N = total load switching cutputs;

E(Cy ® Wip? ® fy) = sum of the outputs.

2. For T4HCS595 the condition is V) = GND to V.
For 74HCT595 the condition is V) = GND to Vee - 1.5V,
2003 Jun 25 2
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

: 9
register with output latches; 3-state 4HCS95; 74HCTO95

FUNCTION TABLE

See note 1.
INPUT OUTPUT
— — FUNCTION
SH_CP (ST _CP| OE MR Ds Q7 GQn

X X L L X L n.c. |aLOW level on MR only affects the shift registers

X T L X L L empty shift register loaded into storage register

X x H L X L Z shift register clear; parallel cutputs in high-impedance
OFF-state

T X L H H Qg n.c. |logic high level shifted into shift register stage 0,
contents of all shift register stages shifted through, e.g.
previous state of stage 6 (infernal Q6") appears on the
serial output (Q77)

X T L H X n.c. Qn" | contents of shift register stages (internal QOn') are
transferred to the storage register and parallel output
atages

T T L H X Q' on’ | contents of shift register shifted through; previous
contents of the shift register is transfemred to the
storage register and the parallel output stages

Note

1. H = HIGH voltage level;
L = LOW wvoltage level;
T = LOW-to-HIGH transition;
4 = HIGH-to-LOW transition;
Z = high-impedance OFF-state;
n.c. = no change;
X =don't care.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER TEM:EEEEURE PINS PACKAGE MATERIAL CODE
T4HCS595N 4010 +125 °C 16 DIP16 plastic SOT354
T4HCT595N 4010 +125 °C 16 DIF16 plastic SOT354
T4HCS95D 4010 +125 °C G 5016 plastic SOT109-1
TAHCT5950 _40 to +125 °C 16 5016 plastic SOT109-1
T4HC595DB 4010 +125 °C 16 SSOP16 plastic SOT336-1
TAHCTS950B 4010 +125 °C G SSOP16 plastic SOT336-1
TAHCEGSPW 4010 +125 °C G TSSOP16 plastic SOT403-1
T4HCTS95PW 4010 +125 °C 16 TSSOP16 plastic SOT403-1
T4HCE95BQ 4010 +125 °C G DHVQFN1E plastic SOT763-1
T4HCTS95EQ 4010 +125 °C G DHVQFN16 plastic SOT763-1
2003 Jun 25 3
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Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

T4HC595; 74HCTS95

PINHING
PIM SYMBOL DESCRIPTION
1 a parallel data output
2 Q2 parallel data output
3 Q3 parallel data output
4 24 parallel data output
5 Qs parallel data output
] QB parallel data output
7 Qar parallel data output
B GND ground (D V)
9 aQr serial data ocutput
10 MR master resat (active LOW)
11 SH_CP shift register clock input
12 ST_CP storage register clock input
13 OE output enable (active LOW)
14 DS senal data input
15 Qo parallel data output
16 Vee positive supply voltage
a1 Vg
| 1J |1EJ
ar [ O 18] vee @(z) 7T (5] an
= el o Q3 |3 ) (14] os
a3 3] [12] D=
— — —_—
o [] 595 =] o i GMD{1) b
as[5] 12] 5T_CP as [5) (12] st cP
es ] 1l T_Cj a6 [ 6 ) (11 sH_cp
a7 [7] 10] MR —
GHD [E | B ar (73 — (| wR
[ |a | |’Q_]
Top view GND a7 MEL &R
{1} The die subsirate |s attached to this pad using conductive die
aftach material. It can not be wsed as a supply pin of Input.
Fig-1 Pin configuration DIP16, 5016 and
(TISSOP1E. Fig.2 Pin configuration DHWVQFN16.
2003 Jun 25
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Philips Semiconductors Product specification

8-bit serial-in, serial or parallel-out shift

505 -ThHY!
register with output latches; 3-state 4HCS95; 74HCTO95

; — 1z
| 1 |1:_I [T — ¥
SH_CP5T_cP sTer 2 hoes
~| 3 — 10
a7 s wr— R sRGE
Qo SH_CP n [ Cli—=
1
el e 1 L s
2 o5 — 1D 2D IV |—aD
Qz |—— ;
14 3 /@
2 e o3
D 2
- 2 = oo
B s 3
Qs 4 o
. | =
o6 5 e
ST —
a7 b——m L
— = T o
MR DE — a7
|1n |13 L2 ar
MLADET EA
Fig.3 Logic symbol. Fig.4 |EC legic symbol.
4|Ds
-
1 ﬂ-cp E-STAGE SHIFT REGISTER
| W
—_—
HERRRER S
v e
2 |STCP| 5 err sTORAGE REGISTER
Q| 15
Qi
Q2|2
— Q3|3
13 | OE
—a 3-5TATE OUTPUTS A
as| s
05| &
a7 |7
MLAOS

Fig.5 Functional diagram.

2003 Jun 25 5
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Philips Semiconductors

Product specification

8-bit senial-in, serial or parallel-out shift
register with output latches; 3-state

T4HCS595; 7T4AHCTS95

STAGEQD STAGES 1106

STAGE T

DS ~D 0D a D a D a % ar
FFO FFT
—ce —ep
R R
SH_CP —[> ————————
w ettt
L4 O ar— o ab—
LATCH LaTCH
—CF — CP
=T cP —D ————————
E{>ot—r 1+ ",
an o1 G2 03 Q4 Q5 OF a7 aame
Fig.6 Logic diagram.
2003 Jun 25 B
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Philips Semiconductors Product specification

B—b!t serla_l—m, serial or parallel-out shift 74HC595° TAHCT595
register with output latches; 3-state '

5T CP

] |
P L L F
N || ]
S
-—— - - - '__';<__ high-mpedance OFF-slate
B el B
B L
. |

MLANDS-

Fig 6 Timing diagram.
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EANVIKO Avoikto

Mavemotpo (c) 2011-2012

44



<@

Aoknoeig Epyaatplakotd KokAov Xvotnpdtwv MikpoeAeyktav v1.0

ZnnAtémovAog Avaotdaoiog — PwtdmovAog Baagiieiog — Pavapitg Avaotdaoiog

Philips Semiconductors

Product specification

8-bit serial-in, serial or parallel-out shift
register with output latches; 3-state

T4HC595; 74HCTS95

RECOMMENDED OPERATING CONDITIONS

T4HC T4HCT
SYMBOL PARAMETER CONDITIONS UHIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Voo supply voltage 20 5.0 6.0 45 5.0 5.5 W
Wi input voltage D - Vee 0 - Vee W
Vo output voltage ] - Vee 0 - Ver W
Tama ambient temperature —40 - +1253 |40 - +125 |°C
it input rise and fall time Vo =20V - - 1000 (- - - ns
Voo =45Y - 6.0 500 - 60 500 ns
Voo =60V - - 400 - - - ns

LIMITED VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vec supply voltage 05 +7.0 v
hse input diode current Vi=D5VioV»Vee+ 05V - +20 mA
los output diode current Vg =-05WVtoVg >V +05Y - +20 ma
lo output source or sink cumrent Vo =-05WVtoVge +05V
Q7' standard output - 125 ma
@n bus driver outputs - +35 ma
lee, lenp | Viee or GHND cumrent - +70 ma
Tsig storage temperature —65 +150 |°C
Pips power dissipation Tams =—40 to +125 °C; note 1 - 500 myy
Hote

1. For DIP16 packages: above 70 °C derate linearly with 1.2 mWW/E.
For S0O16 packages: above 70 °C derate linearly with 8 mVW/K.
For SS0P16 packages: above 80 °C derate linearly with 5.5 mW/k.
For TSSOP16 packages: above 60 °C derate linearly with 5.5 mW/K.
For DHVQFN1E packages: above 80 °C derate linearly with 4.5 mW/kK.

2003 Jun 25
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Display format: A-Si TFT transmissive, Normally white type, 12 o’clock.
Display mode: Normally white
Display composition: 240 x RGB x 320 pixels
LCD Driver : ILI19320
Back light: White LED x 4 (Ir=20mA)
G320
1|

1

I

I

I

I

I

I

I

I

! 2.4" TFT LCD Panel
I

! 240(RGB)X320 pixels
:

I

I

———————————————————————— S1
* LED B/L
Driving Circuit
Power Supply Circuit IL19320 W
Gate Driver Circuit |

T T T A A A A LWJ A A
18 4 3 4], 0OSC
Vei \,oo VSSD, 171 Resister
B0 \issp2,
VSSA
PDO~17
/CS, SDI, VSYNC, /RESET LED A LED K

/WR, SDO, HSYNC,
/RD, SCL DOTCLK,
RS ENABLE
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1L ITE K a-Si TFT LCD Single Chip Driver ILI9320

240RGBx320 Resolution and 262K color

1BO/MB3 systsm 8-bit inferface / SPI interface (2 transfers/pixsi)

1st wransfer 2nd wransfer
DB |DB | DB | DB | DB | DB | DB | DB DB | OB (DB | DB | DB | DB | DB | DB
GRAM Data 17 16 15 14 13 12 11 10 17 16 15 14 13 12 11 10

RGE Assignmant

Saourca Output Pin 5 {3nr+ 1) 5{3n+2) 5 {3nt3)
M=01ta 175

BOYMES system 8-bit inferface (3 fransfers/pixel, TRI="1", DFM{1.0}="00")

1 Trangier 2™ Transfer 3™ Transfar
DB | DB |DB | DB |DB | DB | DB | DB | DB | DB | DB | DB | DB OB | DB | OB | DB | DB
GRAM Dam 11 LTV N I T I T (P I I O BT LV I T T I O O O O T 10

RGE Assignmant

5 {3n+3)

Sourca Output Pin S {3n+1) 5{3n+2)

N=01a 175

1BO/MES system 8-bit interface (3 transfers/pixel, TRI="1", DEM{1:0/="10)

1% Transfar 2™ Transfer A Transtar

08 |OB |DB | DB |DB | DB |DB |DB |DB | DB | DB (DB | DB | DB | DB | DB | DB | DB
17 16 15 14 13 12 17 16 15 14 13 12 17 16 15 14 13 12

GRAM Data

RGE Assignmant

Sourca Output Pin § {3+ 1) S5{3n+2) 5 {3In+3)

N=01a 175

iBYMES system 8-bit inferface (55="0", BGR="0")

Figure33 i80-System Interface with 8-bit Data Bus (SS="0", BGR="0")
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13 TEXAS PCF8574
INSTRUMENTS
whwrw.ti.com SCPE0EE5—JULY 2001 —BEVISED MAY 2008

REMOTE 8-BIT /0 EXPANDER FOR I2C BUS

FEATURES
+ Low Standby-Current Consumption of « Compatible With Most Microcontrollers
10 pA Max » Latched Qutputs With High-Current Drive
* I°C to Parallel-Port Expander Capability for Directly Driving LEDs
+ Open-Drain Interrupt Output + Latch-Up Performance Exceeds 100 mA Per

JESD 78, Class Il

RGY PACKAGE

(TOP VIEW)
DGV OR PW PACKAGE
RGT PACKAGE = ~ OP VIEW
DW OR N PACKAGE (T )
{TOP VIEW) (TORVIEW) = — O
J S8k~ ! 20 ik 20[lp7
a0 |1 18] Vec @ 6o scL|2 y————=18|P5 scL [z 1] Pa
atflz  1s[lsoa T o il |18 nc ncflz 1eflnc
azflz= 1eflscr v I |___ 17 ps SDA L= Iﬂ' Ps sDa |4 17[] Ps
polla  13llINT a0 2 | 11| 25 Ve |5 | |1ﬂ Pe Vee I3 18] P4
Pills fler gl | 10| P4 M olor®  aofle sfleno
P2 (le 1] ea az b | i - AT I” F3 atfl7 14]] p3
- (4. 1 G ne | e | 12| NC
P3 |: 7 10 ]F'S e a2 o I_ J12 B2 NC |: B 13 ]NC
GnD [|e al] P4 ——— - azfle 12]] p2
A ooao 10 11 pD[IG 11:|p|
Y o

NG — Ho internal connection
HC — Mo internal connection

DESCRIPTION/ORDERING INFORMATION

This &-bit input/output (1/0) expander for the two-line bidirectional bus {I1°C) is designed for 2.5-V to 6-W Vg
operation.

The PCF8574 provides general-purpose remote /O expansion for most microcontroller families via the 1°C
interface [serial clock (SCL), serial data (SDA}].

The device features an 8-bit quasi-bidirectional 1/'0 port (P0-F7), including latched cutputs with high-current drive
capability for directly driving LEDs. Each qguasi-bidirectional IY'O can be used as an input or output without the use
of a data-direction control signal. At power on, the [/Os are high. In this mede, only a current source to Vgg is
active. An additional strong pullup te Ve allows fast rising edges into heavily loaded outputs. This device turns
on when an output is written high and is switched off by the negative edge of SCL. The Y05 should be high
before being used as inputs.

i Please be aware that an impo fant notice conceming availability. standard wamanty, and use in critical applications of
Texas Instrume nis semiconductor products and disclaimers thereto appears at the end of this data sheet.

FRODUCTION DATA informalion s curent as of publicalion dale r 2001 —2008,
Froduds conloem o spediicalions per fhe terms ol the Teoas Gop}ng!'ﬂ@ 1 ,Texas Insinumenits I'[Upﬂ'aied

Isiruments standard wasranty. Produchion processing does nol
necessanly Include besting of all parameters



A
(@ Aoknoeig Epyaatplakotd KokAov Xvotnpdtwv MikpoeAeyktav v1.0
S ZnnAtémovAog Avaotdaoiog — PwtdmovAog Baagiieiog — Pavapitg Avaotdaoiog

PCF8574
TEXAS
INSTRUMENTS
wharw.ti.com SCPE0EEG—JULY 2001 —REVISED MAY 2008
LOGIC DIAGRAM (POSITIVE LOGIC)
PCFBST4
13 Int t
TNT nrerrie LP Filter
Logic
1
4
A0 A = » FO
A1 5 |
3 % » P11
AZ
iy + Y v PRILEE BN
scL » 2 +—» PRELE S
15 ::n_;ut " Icc Eltur.; Shift A - ) = P3
SDA 4 P fer ontre 4 Register \\,ﬂ Paort a » Pa
F 10
4% » PS5
PELLEN Sy
12
4 > P7
F 9 F Y F 3
Write Pulze
16 Aead Pulze
Veo Power-On
GND —] g Reset

Pin numbers shown ae for the DW and N packages.

SIMPLIFIED SCHEMATIC DIAGRAM OF EACH P-PORT INPUT/QUTPUT

Write Pulse ) . 3 Vee
M 1o0ua
Data From .
Shift Register |

s J
i

¥

L 4
=]
[3]

v

Reset

c
Data t Te Interrupt
ata to )
. ) L _ 7 Logic
Shift Register

Pewer-On | L

GND

Copyright € 2001-2008. Texas Istuments Incorporated [Eubmit Docum enfalion Fesedbach] 3

Product Folder Link {s):
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PCF8574 .
I3 TEXAS
INSTRUMENTS
SCP3068G-JULY 2001 -REVISED MAY 2008 www.ti.com

C Interface

12C communication with this device is initiated by a master sending a start condition, a high-to-low transition on
the SDA IO while the SCL input is high. After the start condition, the device address byte is sent,
most-significant bit (MSB) first, including the data direction bit {(R/W). This device does not respond to the general
call address. After receiving the valid address byte, this device responds with an acknowledge, a low on the SDA
/0 during the high of the acknowledge-related clock pulse. The address inputs (A0-A2) of the slave device must
not be changed batween the start and the stop conditions.

The data byte follows the address acknowledge. If the R/W bit is high, the data from this device are the values
read frem the P port. If the R/W bit is low, the data are from the master, to be output to the P port. The data byte
is followed by an acknowledge sent from this device. If other data bytes are sent from the master, following the
acknowledge, they are ignored by this device. Data are output only if complete bytes are received and
acknowledged. The output data will be valid at time, t,,, after the low-to-high transition of SCL and during the
clock cycle for the acknowledge.

A stop condition, which is a low-to-high transition on the SDA /O while the SCL input is high, is sent by the

master.
Interface Definition
BIT
BYTE
T (MSB) ] 5 4 3 2 1 0 LSB)
I°C slave address L H L L A2 Al AD RW
I'C data bus PT P PS5 P4 P3 P2 P1 PO
4 [Gubmit Decumantafion Feedbach Copyright © 2001 -2008, Texas Insruments Incorporated
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Address Reference

INFUTS
e Y] 0 *C BUS SLAVE ADDRESS
L L L 32 {decimal). 20 (hexadscimal}
L L H 33 {decimal). 21 (hexadacimal)
L H L 34 (decimal). 22 (hexadscimal}
L H H 35 (decimal). 23 (hexadecimal}
H L L 38 (decimal). 24 (hexadecimal}
H L H 37 (decimal). 25 (hexadecimal}
H H L 38 (decimal). 28 (hexadecimal}
H H H 38 (decimal). 27 (hexadecimal}

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

MIN MAX | UNIT
Veo Supply voltage mnge -0.5 T W
A Input voliage range 05 Vg +05 v
Vo Output voltage range'™ 05 Vg +05 v
Ige Input clamp current V=0 —20 mA
ok Output clamp current V=0 —20 méA
ok Inputioutput clamp current Vo=lorVo= Ve +400 wA
la Continuous output low current Vo=01t Voo S0 méA
[ Continuous output high current Vo =01t Vo —4 méA
Continuous current through Ve or GHD +100 méA
DGV package '™ 92
DW package'™ 57
Has Package thermal impedancs H pankﬂgam o7 SCwW
PW package 83
RGT package " 53
RGY package ‘¥ 37
Tag Storage temperature rangs -85 150 “C

{1} Stresses beyond those lisied under "absolute maximum ratings" may causs permanent damage to the device. These are stress atings
only, and functional opemtion of the device at these orany other conditions beyond those indicated under “recommended operating
conditions" is not implied. Exposure fo absolute-maximum-rated condifions for extended periods may affect device relisbility.

{2} The input negative-voltage and output vollage ratings may be exceedsd if the input and culput curre nt ratings are ocbesned.

{3} The package thermal impedance is cakulated in accordance with JESD 51-7.

{4} The package thermal impedance is cakulated in accordance with JESD 51-5.

Recommended Operating Conditions

MIN MAX | UNIT
Veo Supply volmge 25 il W
Ve High-lkevel input voltage 0.7 % Veg Voo + 0.5 W
Vg Low-level input voltage 0.5 03 =V W
lon High-lkevel output curnent -1 mA
o Low-level oufput curment 25 ma
Ta Operating free-air tempemture —40 a5 “C
8 [Gubmit Decumantafion Feedbach Copyright © 2001 -2008, Texas Insruments Incorporated
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BIBAIOOHKEX ARDUINO
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LiquidCrystal Library

H ouykekppévn BipAodnkn xpnopomnoteitor yix tov éAeyxo LCD oBovov mov Pacioviol oto
oAokAnpwpévo (1 ovpPatd) HD44780. Mmnopel va SovAéyel eite oe 4-bit eite oe 8-bit,
XPNOHOTOI®OVTAG 4 1 8 YPAHHEG AVTIOTOLXO €VQ EMITAEOV XpeldleTal Kol 3 YPAHHEG Yo T oTjHaTa RS,
Enable kot RW. H teAevtaia, RW, pnopel va ouvdebel anevBeiag ot yeiwon e§oikovopmvtag €1ot pia
YPOHHT. Xt ovvéxela Ba avagpepBoipe otig peBddoug (cuvaptoelg) g LiquidCrystal kabBmg kot o1ig
A€1toupyieg MOV UTEG EMITEAODVV.

* LiquidCrystal(): énpovpyei éva otypidtono LiquidCrystal. H 086vn propel va eAeyyBet eite
He xpnon 4 ypappav dedopévav eite pe 8 ypappmv dedopévov. Edv emAé§ovpe ) xprion 4
YPOHH®V SebopEVRV TOTE 8 XPNOIHOTOIOVHE TIG Ypappég dedopévwv dO, d1, d2 ko d3. Tn
Ypoppr) RW propotpe va tn ouvééooupe ot yeiwor. Mepika mapadeiypota xpriong ivat:

0 LiquidCrystal lcd(rs, enable, d4, d5, d6, d7)

0 LiquidCrystal lcd(rs, rw, enable, d4, d5, d6, d7)

0 LiquidCrystal Icd(rs, enable, dO, d1, d2, d3, d4, d5, d6, d7)

0 LiquidCrystal lcd(rs, rw, enable, d0, d1, d2, d3, d4, d5, d6, d7)
To «rs» eivor 0 apiBpog touv Ynolakov akpodeéktn oto Arduino mov €xel ovvdebel To
LCD_RS_pin. To «rw» eivor o apiBpog tov ymelakol akpodéktn oto Arduino mouv éyel
ovvoeBel to LCD_RW_pin eve evaAhaktika propet va ouvdebet otn yeiwon. To «enable» eivan
0 aplBpog tov Ynoelokol akpodektn oto Arduino mov €xel ouvdeBel to LCD_Enable_pin. Ta
«d0», «dl», «d2», «d3», «dd4», «d5», «d6» kol «d7» eivar ot aplBpol TV YNEAKOV
akpodekT®v oto Arduino mov €yovv ouvdebei ot LCD_DO_pin, LCD_D1_pin, LCD_D2_pin,
LCD_D3_pin, LCD_D4_pin, LCD_D5_pin, LCD_D6_pin kon LCD_D1_pin avtiotoya. Ta
TIPAOTA TEGCEPA €ival TIPOXIPETIKA Kol €Tol 1] 086vn LCD pmopel va eAeyxBel pe xpron twv
«d4», «d5», «d6» Kot «d7».

* begin(columns, rows): ypnotpomnoteitot yix Tov opliopo twv dtaotdoewv g LCD o0Bovng oe
omAeg (columns) kon ypappég (rows). I'ewx moapdderypa y pioe 08ovn 16 omAov kot 2
YPOHH®V Ba €xoupe:

0 lcd.begin(16, 2);
* clear(): xpnopomnoteiton yia Tov kaBapiopo (clear) g 086vn ko TomoBETNON TOL Cursor oTNV
ENAave aplotepn yovia. [Mapdaderypa:
0 lcd.clear();
* home(): tonoBetel Tov cursor oTnV NGV aploTtept) yovia g 006vng LCD. Iapddeypa:
0 lcd.home();

* setCursor(column, row): tomoBetei tov cursor ot Béon (column, row). Tlpot) omAn
Bewpeitan n pndevikn onwg emiong kol mpwTN ypappn Bewpeitonl n pndevikn. Mapadeypa:
0 lcd.setCursor(0, 0);
» write(char): ypnowonoteiton yix va ektunmoet évav yapaktipa 08ovn LCD. [Tapadetypa:
0 lcd.write("");

» print(data, base): ektunovel dedopéva otnv 006vn LCD. Ta dedopeva pmopel va givon TOMOL
char, byte, int, long 1 string. e mepintwon mov éxel mpoadlopiobei ko 1 base pe tipr BIN 1
DEC 11 OCT 1} HEX tote 0 avtioToyog aplBpog eKTUMOVETAL 0TO SLASIKO, SeKASIKO, OKTASIKO
N dekae&adikd cvoTpa avtiotoa. ITapadetypa:
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0 lcd.print("Hello World");
0 lcd.print('5', BIN);
* cursor(): evepyonolei Kol epeavilel Tov cursor «_» ot 0éon Omov o endpEVOg XAPAKTIPaG Oa
ektunwBel. TTapaderypa:
0 lcd.cursor();

* noCursor(): anevepyomnolel tov cursor «_». [Tapdaderypa:
0 lcd.noCursor();

* blink(): avaoofrjvel To teTpdymvo mov Bpioketon o cursor. ITapadetypa:
0 lcd.blink();

* noBlink(): onevepyorolei 10 avaBdéofnopa Tov TETPdywvov TOL [(plokeTot O cursor.
[Mapaderypa:

0 lcd.noBlink();

» display(): evepyomoiei v LCD o00d6vn otav avtn é€xel amevepyomonBei pe ) péBodo
noDisplay() emavagépoviag TG MANPOQOPIEG TOL VT EHEAVICEL. ZNHEIOVETAL TWG OEV
evepyonoteito o omiobiog pwtiopog (backlight). IMapadetypa:

0 lcd.display();

* noDisplay(): amevepyoroiei v LCD 006vn xwpig va xavovial ol MANpo@opieg mov ouTh|
epQavilel. Xnpewovetol TG Sev  amevepyomnoleitan o omioBog @wtiopog (backlight).
[Mapaderypa:

0 lcd.noDisplay();

» scrollDisplayLeft(): xvAder ta mepiexopeva g LCD o08ovng katd pia B€on aplotepd.
[Mapaderypa:

0 lcd.scrollDisplayLeft();

» scrollDisplayRight(): kvAder ta mepieyopeva g LCD o006vng xota pia Béon Sedia.
[Mapaderypa:

0 lcd.scrollDisplayRight();

* autoscroll(): xvAael avtopata To EpLEXOpEVA TIov epavidovtot oty LCD 08ovn koatd pia
Béon. EE’ opopod n katevBuvon Bo eivar amd Se§1x mMpPog To aploTEPd EV® HMOPEL v
kaBopiotel ko avtiotpoea (pe Tig peBodoug leftToRight() ko rightToLeft()). AmotéAeopa eivan
n extOnwon k&be véouv yapoaxtpa oty idia tomobeoia g LCD petakvuAdviag toug non
unapyovTeG Katd pia B¢on (aprotepd 1 6ed1&). Iapaderypa:

0 lcd.Autoscroll();

* autoscroll(): amevepyormolel Vv ovtopatn oAloOnon Twv TEplEYopEvav TG  0Bovng.
[Mapaderypa:

0 lcd.autoscroll();

* leftToRight(): xaBopilel TNV katevBuvon, and aplotepa mpog o Se&1d, COPEWVA |E TNV OMoix
Ba ypagovton o1 mAnpogopieg otnv 006vn LCD. ITapdaderypo:

0 lcd.leftToRight();

* rightToLeft(): kaBopilel TNV katevbBuvon, ano de&1& MPOg Ta APLOTEPHE, CUHE®VA HE TNV OMOLX

Ba ypaovton o1 mAnpo@opieg atnv 006vn LCD. ITapdaderypa:
0 lcd.rightToLeft();
* createChar(num, data): cuvBétel évav yapaxtmpa (glyph) yux xprion pe myv o8ovn LCD. Kabe
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XOpoKTNpog amoteAeital and 5x8 pixels. Ta v ep@davion avtov v glyph xapaktpwv
TIPEMEL VA Xproiponoteiton n péBodog write(num). Mapaderypa:
0 byte smiley[8] =
{ B00000,B10001,B00000,B00000,B10001,B01110,B00000 };
lcd.createChar(0, smiley);
lcd.setCursor(0, 0);
lcd.write(0);

Servo Library

H BiAoBnkn Servo xpnoipomnoteiton yior tov €Aeyxo amA@v servo motor. Ta ouykekpipéva motor
EVO®UOTMOVOLV YpaVA(X Ta Omoilot XPTOHOTOIoUVIOL Y& VO HETKKIVOUV €va poxAO. Xuvnfwg
EMTPEMOLY TNV TEPLOTPOPN] O €va €0pog amd 0 poipeg péxpt kot 180 poipeg evad vmdpyxouvv Kau
OLVEXOVG TIEPLOTPOPTG OTIOV PTOPEL AMAMG Vo pLBHLOTEL N TOXOTNTH TIEPLOTPOYPTIG.

Me 1t ovykekpipévn BifAobnkn pmopodv va eAeyxBolv péxpt kot 12 motor TOUTOXPOVA OTX
TIEPLOCOTEPA PEAN TNG OwKoyévelag Arduino eve to Arduino Mega pmopel va eAéyéel 48 motor. Otav
xprowonoleiton n Servo BiAodnkn ektdg tov Arduino Mega t01e amevepyomnoieiton n €§060o¢ PWM
0ToLG YnerakoLg akpodékteg 10 ko 11, eite xpnolponolovpe KATO0 servo motor o€ autd T SU0 pins
gite Oxl. X10 Arduino Mega pmopovv va xpnoigonoinfBodv tavtdypova peExpt kot 12 motor yxwpig
napevepyeleg ot €§66ovg PWM eve n xpnon oamd 13 motor péxpt ka 23 Ba amevepyonoroel Tig
e&06ouvg PWM otoug Ymorokong akpodekteg 11 kon 12. Otav amevepyornoieiton n €§06o¢ PWM 10
OLYKEKPLHEVO pin propel va xpnotponon et oav evav amAdg Ymelakog akpoSEKTNG.

Ta servo motor yevikd €xouv tpiat kaAwdia. Eva yia ) yeiwon (Havpo 1 Ka@é), évav yiax v tdon +5
Volt (kOkK1vo) Ko éva vl Tov €Aeyx0 (XOTIpO 1) KITPLVO 1 TOPTOKOAL).

Ta servo motor amoitolV OPKETH EVEPYELX YIX VO AEITOVPYNOOLV KOl O€ TEPIMTMOOT TOL TIPEMEL VX
XpolpononBolv neplocotepa amo Eva 1) V0 TOTE TPEMEL VX TPOPOSOTNO0VY amo pPla EEMTEPIKN TNV
EVEPYELOG EVM O€ QLTI TNV TEpIMT®Oon 1 yeiwon tov Arduino Ba npémel va ouvdebel pe T yeiwon g
eEWTEPIKNG TINYNG EVEPYELNG.

1 ovvéyewx Ba avapepBovpe otig peBodoug (cuvaptnoelg) g Servo Kabwg Kol aTig Aeltovpyieg mov
QUTEG EMTEAOVY. XTa TAPASEYHATA BEMPOVHE OTL EXOVE EVAX OTIYHLOTUTIO «SEIVO».

e attach(pin, min, max): ypnowpomnoteital yix va kaBopioel to pin €Aéyyou tou servo motor.
[TpoaipeTiKG, TO Min AVTIMTPOCMMEVEL TO TTAKTOCG TOL TIAAHOD O€ psec yiax TNV eAdylotn yovia (0
HOlpEC) VM TO Max AVTIMPOOWTEVEL TO TTAKTOG TOV TIHAHOU O€ Hsec yl Tn peylotn yovia (180
Hoipeg) tov servo motor. [apdderypa:

0 servo.attach(9);

* write(angle): yp&@el Pl TIPT| 0TO Servo motor n omoia avtioTol el 0T yovia o€ poipeg. Le éva
servo motor e eDPoG EPLOTPOPNG 180 HOIP@V TOTE HUTO TEPIOTPEPETAL OE AVTIOTOLXO AplBPO
HOp®V. L€ €va S€rvo Motor GUVEXOVG TEPLOTPOPNG 1) TIUN BETEL TNV TaOTNTA TIEPLOTPOPTIG KO
OLYKEKPLPEVA 1) TIUN 0 avTIoTolXEL o€ AP TAXVTNTA TIEPIGTPOPTIG TIPOG TN Hix KatevBuvon, N
Tipn 180 avtiotoyel o€ MANpN TaXOTNTA TTEPLOTPOPNG TTPOG TNV GAAN KatevBLvoN eve N Tipn 90
avtioTtolyel oe akwnoia. IMapdaderypa:

0 servo.write(90);

* writeMicroseconds(uS): yp&@et piax TIpUr) o€ msec uS 0TO SErvo mMotor n omoix AVTIOTOLKEL 0N
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yovia o€ poipeg. Xe éva servo motor pie ebpog meplotpoeng 180 poipav pia tipr) 1000 Ba kdvel
H1Q TIEPLOTPOPT AVTIOTPOPX HE T POPA TWV SEIKTMV TOL poAoylov, o Tipn 2000 Bax kavel pa
TIEPLOTPOPT] COHQMVA HE TN POPAK TV SEIKTAOV TOL POAOYL0V eva piax T 1500 Ba petakiviioet
TO SErvo motor ot HéoT. Mepikol KATHOKELHOTEG SV AKOAOLOOVUV TTAVTX TIG TAPATIAVR TIHES
OAAG Tipég petady 700 ko 2300. Xe éva servo motor GUVEXOLG TIEPLOTPOPTIG TOTE O1 TAPATIAVR
TIHEG KaBopifouv TNV Tay\OTNTA TEPLOTPOPNG KATH avTIOTOLXO TPOTO pe TN péBodo write().
* Xe éva servo motor pe eDpog meploTpoPng 180 porpawv tdte avtod 90 avtioTtoikel o akvnoia.
Mapaderypa:
0 servo.writeMicroseconds(1500);
* read(): Safdoel v Tpéxovoa yovia ae poipeg (amo 0 péypt kot 180) mov Bpioketat T0 servo
motor. [Tapdaderypa:
0 int angle = servo.read();

» attached(): eAéyyel edv To servo motor €ival TPOCAPTNHEVO GE KATIOL0G AKPOSEKTT).
[Mapaderypa:

0 int attached_true = servo.attached();

e detach(): agoipei TNV TpocdpTNON TOL Servo motor oo ToV AKPOSEKTN TIOL €ival
npooaptnpevo. Eav 0Aa ta servo motor €xouv yivel detach tote ta pins 9 kat 10 pmopodv va
xprotponoinBovv yax €060 PWM. Tapadetypa:

0 servo.detach();

UTFT Library
H BifAodnkn UTFT ypnowpomnoieiton yia tov €Aeyxo evog aplBpov amo Sapopetikég TFT oBdveg.

Mrnopeite va v Bpeite ot SievBuvon http://henningkarlsen.com/electronics/library.php?id=52
Mepikég amo tig pefodoug g eivat ol TaHpaKATo:

 UTFT(Model, RS, WR, CS, RST): eivat o constructor ywa tnv xpron 8/16bit displays. Model
eival 0 TOmog g 08ovng, RS 1o pin emAoyng katayxwpnty, WR to pin eyypaoeng, CS to chip
select kot RST yuwx 1o reset pin. [Tapadetypa:

UTFT myGLCD(ITDB32S,19,18,17,16);

« UTFT(Model, SDA, SCL, CS, RST [, RS]): eivat o constructor yia Tnv ¥prjon CGeUpPLaK®V
oBovwv. SDA & SCL eivat ot akpodEKTeG yio Ta oglploka 6eSopéva Kat 1o poAdt. Ot vroAotmot
elval Owg oV ponyovpevn dnAwor. Tapdaderypa:

UTFT myGLCD(ITDB18SP,11,10,9,12,8);

* InitLCD([orientation]): péow g orientation 1 006vn tibeton oe katdotaon “PORTRAIT” 1y
“LANDSCAPE” (e&6piopob kataotaon). [apdderypa:

myGLCD.initLCD();

*  crScr(): kaBapiler v oBovn. [Mapadetypa:

myGLCD.clrScr();

e fillScr(r, g, b): yepiler tnv 000vn pe 10 xpopa NG TPMAETAC (T, g, b). [Tapadeypa:

myGLCD.fillScr(255,127,0);

* setColor(r, g, b): 6étel 10 Ypopa ¢ TpMAéTag (1, g, b) mov Ba xpnoponowmnBei yix 0Aeg Tig
evtoAgg fill*, draw* & print. [Tapadetypa:
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myGLCD.setColor(0,255,255);

« setBackColor(r, g, b): Bétel 10 xpopa ™m¢ TpMAETHG (T, g, b) yiax 10 @dvto (background) oAwv
TV evtoAqv print. [Tapdderypa:

myGLCD.setBackColor(0,255,255);

* drawPixel(x,y): oxedidlel eva elkovooTtoiyeio (pixel) otig ovvtetaypeveg x,y. apadetypa:

myGLCD.drawPixel(119,159);
drawLine(x1, y1, x2, y2): oxediadel pia ypappn oo o onpeio pe ouvietaypeveg (x1, y1) mpog
TO onpeio pe ovvretaypéveg (x2, y2). Mapaderypa:
myGLCD.drawLine(0,0,239,319);
drawRect(x1, y1, x2, y2): oyebidlel éva opBoywvio HeE QmEVAVTL KOPLPEG TO Onpeio e
ovvtetaypéveg (x1, yl) ko to onpeio pe ovvretaypéveg (x2, y2). Mapadeypa:
myGLCD.drawRect(0,0,239,319);
drawRoundRect(x1, y1, x2, y2): opowx pe v nponyovpevn pebodo povo mov to opBoywvio
EXEL OTPOYVAAELEVEG TIG YwVieg Tov. EAdy1oTO PNKOg TAELPAY, 5 eikovoaoTotyeia. [Tapadeypa:
myGLCD.drawRoundRect(0,0,239,319);
fillRect(x1, y1, x2, y2): (wypaeilel éva ocupnayég (pe 1o xpopa g setColor) opBoywvio pe
QIEVAVTL KOPLQYEG TO OTpEeio pe ouvteTaypeveg (x1, y1) kou to onpeio pe ouvretaypéveg (x2,
y2). TTapaderypo:
myGLCD.fillRect(0,0,239,319);
fillRoundRect(x1, y1, x2, y2): opowx pe tnVv mponyovpevn pédodo povo mov 1o opBoywvio €xel
OTPOYLAAEPEVEG TIG YwVieg Tov. EAdy10TO pnKog mAgupwy, 5 eikovoatotyeia. ITapadetypa:
myGLCD.fillRoundRect(0,0,239,319);
drawCircle(x, y, radius): {oypa@ilel evav KOKAO HE KEVIPO TO OTMEID PE GUVIETAYHEVES (X,Y)
ko aktiva radious. IMapadetypa:
myGLCD.drawCircle(119,159,20);
fillCircle(x, y, radius): i6ix pe v mponyovpevn péBodo povo mov o KOKAOG eivat yepdtog e
10 Xpwpa g setColor. [Mapdaderypa:
myGLCD.fillCircle(119,159,20);
print(st, X, y [, deg]): Tunwvel to aA@aplBunTko st otn B€on X, y Kot propel va To mePLoTpEPEL
Katd yovia deg yOpw amd tov mpato yapaktrpa. [Tapaderypa:
myGLCD.print("Hello, World!",CENTER,0);
[Mapoatnproelg: pmopolv avti cuvietaypévey va dwbolv ta Asktikd “LEFT”, “RIGHT”,
“CENTER”. O cuv8LaGHOG TOUG [IE YRVIX TIEPLOTPOPNG TAPOLOLALEL TTpOBAN HaTA.

e printNuml(num, x, y [, length [, filler]]): tuncvel tov aképoio apBpud num ot Béon x, y.
length eivat o eAdyiotog aplBpog xapaktpwy mov Ba xpnoipononfoly yia TNV avamapaoTooT
(Mol pe TO MPOOTHO) EVQO AV TIEPLOTGELEL XOPOG avTOg Ba kahveBel pe 1o yapaxktmpa filler
avapeca OTO TIPOOTHO Kol v T tou aplBpod (default Tip o Kevog YOpOKTNPOG).
[Mapadetypa:

myGLCD.print(num,CENTER,0);

e printNumF(num, dec, x, y [, divider [, length [, filler]]]): iSia péBodog pe v mponyovpevn
oAAG yx float apiBpovg. dec sivat 0 aplBpog twv dekadikwv Pneiov kot maipvel Tipég and 1-5.
divider eivon o yapaktpag g vodixatoAng (default tipn '."). Tlapdaderypa:

myGLCD.print(num, 3, CENTER,0);

* setFont(fontname): ypnowpomnoiei m fontname ypoappoatooelpd yix 0Aeg TG eVToAég print*.
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[Tpénel n ypappatooelpa va SnAwbel oav extern 1) va evoopatwbei oto sketch. Tapaderypa:
extern uint8 t SmallFont[];

myGLCD.setFont(SmallFont);

* drawBitmap(x, y, sx, sy, data [, scale]): (wypagilel to bitmap array data, ekivavtag méve
aploTepa amo 1t BEon X, y Ko péoa o€ éva 0pBoymvio SlaoTACE®Y SX, Sy. AV XPNOHOTO|OETE
TNV MPOXIPETIKN HeETaBANTN scale, kdBe pixel tou bitmap Ba aneikoviotel pe dSaotdoelg scale x
scale. [Tapadetypa:

myGLCD.drawBitmap(0, 0, 32, 32, bitmap);
[Tapatnproelg: Y va HETATPEPETE I EIKOVA O KATGAANAO bitmap, o cuyypagéag mpoteivel
™ ¥pron Tov mpoypappartog "ImageConverter 565". Emiong yio va dovAéyiouv ta scetches cog
TIPEMEL VXX KAVETE #include <avr/pgmspace.h>

* drawBitmap(x, y, sx, sy, data, deg, rox, roy): i6ix pEBodog pe TNV MPonyoLHEVN, HOVO TIOL TO
bitmap neprotpégetat deg poipeg yOpw amod To onpeio pe OXeTIKEG (WG TIPOG TNV TIAVK APLOTEPK
Y®@ViQ TOV) CUVTETAYHEVEG 10X, roy. [Tapadetypa:

myGLCD.drawBitmap(50, 50, 32, 32, bitmap, 45, 16, 16); // Draw a bitmap rotated 45
degrees around its center

* lcdOSff(): ofrpver v 086vn led. Tapaderypa:

myGLCD.lcdOff();

*  1lcdOn(): avdBer v oBovn lcd. TTapaderypo:

myGLCD.lcdOn();

* setContrast(c): puBpiler v avtiBeon g 006vng oe pia Tpn ¢ petadv 0-64. Ta v opa n
EVTOAT| auTr) vrootnpilel povo 08oveg Paociopéveg oto PCF8833. TTapaderypa:

myGLCD.setContrast(64); // Set contrast to full

* getDisplayXSize(): emotpepel oG anotéAeopa 1o g0pog (width, Stdotaon X) g elkOVAG OTOV
TPEXOVTH TIPOCavVATOAMGHO. TTapadetypa:

Xsize = myGLCD.getDisplayXSize();

* getDisplayYSize(): emotpépel wg anotéAeopa to BYPog (height, Sidotaon Y) g ewovag otov

TPEXOVTX IPOCAVATOAMGTHO. TTapadetypa:
Ysize = myGLCD.getDisplayY Size();
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