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ABSTRACT

This thesis presents about warehouse system model. The structure consists of
a main controller, conveyor section, sorting section and system programming section.
The purpose of this project is to design and implement the automatic warehouse
system controlled via computer and operate under the commend. Beginning of
operation is design the structure of system. Then C language, Arduino program,
electronic circuitsp and ET-EASY168STAMP are used for control system.
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Tuniswmulusunsueennulsuosuasn ET-EASY168 STAMP ﬁ?ué‘h’fmmimﬁaﬂw
Bmsanldsunsule 2 susuumeiude

1. AVR Micro Controller LfJuﬂﬁﬁ'ﬁuuﬂ‘UiLLﬂsmmgﬂLL‘UUfua\i AVR Micro
Controller Usnagsanunsaidentdlusunsuniwlagildfisesiumsldausuiu AVR wos
ATmegal68 %‘agﬂ%’muﬁaLﬁaﬂ’hﬁﬂiLmﬁaﬂuﬂ13ﬁ’muﬂé’mmmmmﬂ’mvﬁummL*u?iﬂ
BASCOM-AVR 3an1w@Lau Code Vision WagWinAVRIJusy

2. Arduino Project Hutfunisauilusunsulasldlusunsuuazaasdslunis
Feulusunsulasldnimd (C++) Fududiuves “Arduino Project” Taeffiulpsansiild
waululasmoulnsaees AVR Wuu Open Source dufludsfimasldsuanudousei
uwinaneidlesnndulaseanisidaweis Source Code  Tuntswmunlsiianunuasdsd
mogalassuniendiednlysunsunmasowisquandrglidaulaanldinviSouiuay
naaedlanilaghidseldielaquazdauloamsadludumneazdeasaquasarduino
Project iil¢ http://www.arduino.cc/

“T}\ﬁ,uﬂﬁ‘ﬁﬂﬂi\i{l’luﬁlf;}JLﬁE]ﬂEL‘EﬂUSLLﬂﬂJArduInOTuﬂ’]‘é‘L‘TlEJUIU‘SLLﬂ'iﬁJﬂ'JUﬂﬂJ%éGLﬂu

Aoy v oa = ° P [ '
Tsunsunw@nldifeuioriuaunsvhauees AVR delauazanuasldaiudie aunsa
o ° v & . . - = o O a1 | o '
3995UNSMNUlANS Windows, Linux, Macintosh OSX fyaAdandredanislaau s

o P @ Y ¥ o, o
ansainnunianudugeounnagla d Library Iildausnnune



1A59a519%anv09 ArduinoazUsznaudie 3 drufe
® Header Tudiufinziinialdinla Usenoulusie Compiler Directive, fauds, uay

1 A 1
Anasfisneg Aldlulusunsy

@ ] P ° =

! & YY) v o | - o W
o Setup() druiluilaidudeiuidesimualiiane Wudunussyidmagyihnuitios

& i
U

= -:: 1 [~ o @ a @ 1 "
TOULAEINDULIUNIUULI LU UAFINEINUANS setup WU Pinmode, Boardrate

J
o w o as

® Loop() \uilsidutsrulasasldussymdendasnislilsunsuviieiuauseudigiu
Wlifau

Ul s 001 T x T e i R e

Fie Gt Sueich Took Help

A A7) 1 23
sUN 2.1 FvgnaniskaaulyswnsuArduino

U

0
as

A6 3o Warduvee Aruduino
Tsunsu Aruduinolaaimdaiiegwieauagainlunsveulusunsulaeingy

]
o s

14969

EO
Zle

0
1 o s

nguAdedmsulden Digital 1/O
s . L o e ”
® pinMode(pin, mode) 1umdsirmualiivtwes AVR WWudunnviaieving
. = s & ' ) o
pinvingfaavssyndynssus 0 Wusuly
=t [ & AGL W as Qs @ & = 3
mModeiNEaINISMUUNNLAVAA Y IUTUBUNNUTBLO AN
e digitalWrite(pin, valuehJurddldifsuanuzysaevivm Tidu LOW, HIGH
. = Y] 5 1 [ 17
pinvingfnavTzEyudya A 0 Wuduly

=t 1 A
valueningferanIUL YDA INNAADINS LOW, HIGH

'
LY}

® digitalRead(pin)iJumdldauAaniuzvesdumm

pinvinefaavssyudayay s 0 Wusiuly

L)



nguANEINITHRETaYNTY

'
o e/

maa’iunqiuf%&Lﬂumﬁwiaﬁaa'mwiw AVR U PC Tneidlelddddlunduiiudaaslsl
amnsaldudayeyiad PDO wag PD1 e
® Serialbegin(int speed) Jumdudanisiinuvesneineynsusening AVR Au
PC Tnudarimunanuiilunisdeasinseiulufife 19200speed Aoarmisaly
ﬂ’ﬁﬁ@?ﬂ‘i( 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600
wag 115200 )

2.3 UamasINHINTZLENS

oL stNHINTELaNT Lﬂuﬁuﬁ'}é’\i%’mﬂﬁauﬁﬁﬁmashwﬁﬂuiiqmuqmmvmﬁiu

= un:“:i 1 ;2 s ygj 1 c'» = = Y as
wingiluaudindwiulusunsdiuanusaldnaudainuiigaauiivgean dealdiuun
lulssnugnamnssy wulssuner lssuduleindioames lssuagalanswieli (Ju
9 o o (%] - ) 2/ =t = s =t U oas
sumadlunistuindeusalii Wudulumsfinwieatuiewesiinssuanssdanasgdn
gunsadsing q vesuemesininsziansawazidiladandnnisyiiaiuvesusinesinii
NIZUARTILUUA €

2.3.1 dqulsznauvasuainas HInNsswans

[
a I as

a Py =
yawwaslWinsEuansidulseneund Rt 2 diunail
23.1.1 &snmes (Stator)

Usgnaumosy (Frame) Wulassnsuanyininiduniafuasddunsauningann
é‘j = 5 v = 1 -dl o 1 = 1
Tunilalutildlinsvisasiazndiuysenaudug il ssyimednuae s omanuaunun
udugunsanszuen




o as 1 & [ [
3’1]“»’1 2.3 VARIAWUDYIDUVILLHLVAN

{ausiindn (Pole) Usenoudae 2 dafeunuisuslmdnuazasaadauusnunuds
(Pole Core) ¥iAumuImANUA9Y fusheauaudsgnouiuduvidafafumsy dauaned
vinduguldsiuilelfsdugunauvasilamesidontiauslinin (Pole Shoes) fifqusrasdli
Tusimdnuasinmoslndiatunnitgnieliintesermeaesiign iieliAntesomearon
fignariinalidunsasivdnnntausivininludlsanesnniigaudiliiAaussdanie

o e &

3 = [ 2 €a o aw
masdavedlamefinitunisinlivewssdidmyu (Torque)

] &
JUT 2.4 Tuslméin

s

! S 1 r.‘ i . [ & 1 o & o
dUnEDd YeadaauINkvEan (Field Coil) 9gWuayIpU LNUTILILUANTIAAIATIYIN

v
a o

178 dv dJ E% 1 1 =}J =Y
WINNTUNTELEINABUBNINDET I FULTIWAN AT waziduusauswdniaziAnnis
WnaakasiasuiuivauLianvet eV AL sTnTy

2.3.1.2 vy (Rotor)
s <4 =l 3 ¢ o & o ¥ a o e = [ s =
MnyursalienitlanesMuyuibiliiaidnulivnunsedluadugntu (Ball

3

Bearing) #sUs¥navagluniulniaving (End Plate) vewawmas



gﬂﬁ 2.5 lswmas

falsmasusznaumi 4 draumeniu fe

Lunuwan (Shaft)  1Juddwmsuianeuiinninefuardaunuindneisuieed
(Armature Core) Usgnautfuilsimefunumaniiazanseguunuis iiedsdulivyuegluuun
feliifinsduazidiovls

2. UNUAND1SINLABS (Armature Core) ¥nFIguHLIMENUNIBIURLA (Laminated
Sheet Steel) luRidmiuiTnaInE SIS Es s (Torque)

3. meuilames (Commutator) vimiensumsasnwuuduiudazdiiauiulud
(mica) Ausewindvespeniamned daudvespeuiiammnes sviisesdmiuldvansane
vemamneaes Mpsufanmesiisauiuintuunuinen iugnaunsanseuen fviil
dudiaruuysednu (Carbon Brushes) Wesunsvuaainansteudnlus vnalne suntonsiiite
afradunsashindndndrunisliannisindrsuaziasufuiuidunswlmadndndiu daia
NUARIATINLIAEN AeNaIEISENIUATEWBWas (Motor action)

4. 9AAIPBNTHNIDT (Armature Winding) iluwnainiuaglusesaaen (Slot) ves
unuerfuieed sunavesmnaidnvielvgiagduiuseuaznvietisetuiuegiunis
ponuuvvesilsimesaiintuy ieflarlimunzauiuausieg fifeans arsAnusoluly
Foamsiue13u9es (Armature Winding) lulemasialy

31]17? 2.6 uUsaanu (Brushes)
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5UN 2.7 weausaau

o w < =l 1 -1 = - v T W < v

vmeasusuilguhaduuvisambeuiudilurewussdauSanaeginuuuielin
dyu v oW oa = < A a ! ! s
Ududaiugreniamneinaonianiasunseua uagdanszualniisenitaweaine1suniaes
9 & v ¢ o v o
fuasasiwihainmeuen Aetiluuswmeinszudliiiinssesyiwminnsunssuasinnisuen
vihldsmeniummeslviainersunsesiiowssdnviliuaimesuule

2.3.2 nann1svasuamasiniinszuanss (Motor Action)

vanmsvesawesiwinszuans Waduussiulnihnsauansadlulugewed daw
niaay wussdrudupenfinanesidrlulureainersuneesadreaunuuiivindy way
nszudlidndrunisagivadiluluvaainauuudivin (Field coll) adetamile 18Ty av
Wnauiuudingn 2 auna luvazioanu auguanURveadunss whvin aglidadudie
manssdmagindeiu wazianafierasieiunseiy vlfAsusednludenfunees Jens
unUIAMaEUNUNATT druediunduaniiutesemes vilierfuaesinuuld vaeild
orfue HiwthingulétiFends Tames (Rotor) Fsvmeanuiwavay nsfignadunss
wiwdnisassiiuiiserteru hldumarmeriunens vislswmed mylududulumungdne
yaunauils (Fleming’left hand rule)

2.3.3 msauguuainesliinssuanseiaedyy uwadinuengatu
ﬁmmmﬁ’aﬁ%maw@ga%‘u (Pulse Width Modulation: PWM)Ae n15USuA1unINg
vaatadlnenstneaesdygrnaieuisusufedyyruaumdsuiudugrailduiu
AMUNTNYRIRad lneaidursasiuTeuiisunssiuvedlulasroulnsataesiuimivua
ﬁ’aujzymﬁ'aéﬁmamam%"u'iun'1smuaumwm%wamamaﬂw%nmmma
snunrvesdyyaiadinuengaduiiliainlulaseaeulnsawmefililunisriuay

I3 n’j Vo c’d’
AMULSVRILBLRBT RN LLaR TS UATLNTaUARAT AR AT
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2.5 n1sArvAuALvLsvaLamasiudulAnnes

Tulasseuiflgtine Rotary encoder hunld uas sruosnuitensiaaeuievng
Lag Mumivenisindeuiiiiothuihnisiliouiisusumdansideuiifue Input Taw
wénn15viaes Encoder 84l Rotary encoder fifnwniziluuiunauiiunuegnssnans
way Mudunauaziivondniinasannse doslfiiusiuiuunnisdondesii dos stit 34

muwilaves uunand sedidiadwa Infrared TUgaiasudyayrnmas Infrared Feazaglusi

o w 'Y -
FAITINUVL m‘gﬂm 214

AL

TR LRI LA
bUGSLIEEETTER ] !

AU \\

o4 SLIT

3Uﬁ 2.14 Rotary encoder

P o @ v o o v & Y : = a
lavyuunuvywinliusiunaamyuludngues Infrared fadugaduuas infrared 4
v e

[ [v] | ' 1 T
waasnsenuilugieg (pulse) audmeinassiiuges stit Jevirli dyares output ves 4a

Sunkas infrared fianwauzidu pulse

OUTPUT MY 1uaIH 1M Tad SLIT

\

SR OUTPUT 13 Nuaagniy

U 2.15 n19@3579 Pulse 989 Rotary encoder

U
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o q‘ 2/ all/ s d’cﬂ’l 1 .:J & A :I!
$1uu pulse  Mldpenuniaziludn¥usin motor vyulufesn wisiseu Faus
o 1S o P o 1
aunsamuIndangns S1uuseuil motor wywly = $1uau pulse  AAIMALLEEATDS
A ! =l gj o 3/ 1
rotary encoder lag#l ArANAzIBaAUes rotary encoder Wuilsuldnuaodu pulse /
round w3appriu 1000 pprivuiedeinde motor wyuly 1 seuasdl pulse @anuT 1000
2 v | = a u ' a O v
putse WuAy dulugesninsagniulaegnlsit motor wyulufiansladudiulvgudy

= ' , 4 Iy @ o~
L1383 Yo slit 10 2 yawmdeudu 90 o AagUN 2.16

AN

pUEEE TR N '!an'in/ﬁtgrg TUE A

< /.\‘ /

ALY -
-“““-;\ \\
S TUFCA T B
:'4{,,_,—-——’ . o iy
TRISLIT Ao \
\.\_}< 2 \
o
T4 SLIT B D D D D D D

N RIARR RIS
M\ C T e

gﬂﬁ 2.16 Pulse 193 Rotary LuUaADILWE

<4 8/ 1 4 =l 1 o/ o o s a] (7 o @ =
w30e199gldvme Slit Wies 1 yausilinsdmnsyniudyaauadaguil 2.17urded fyde

9¢#93dl phase A19iU 90 B9en



A

TR U TATURRSMIAT A

TAT UAY IR B
T4 SLIT
gﬂﬁ 2.17 msmsam%ﬁ’mmum Pulse 984 Rotary encoder
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AaUUdRY I output 1A motor 39dl 2 A Ao A waz B laafdaya pulse 210 A
a

as

<@ s v { @ S )o@
bz B Nagiaaunu 90 a3A1n8 2130817 iﬂﬁﬁﬂmfyﬂm output 910 motor HAUNINY 2

<

bit A9 bit 41970 A wagdnwile bit 41910 B
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. PULSE10 A

-~ PULSE 310 B

5UN 2.18 dnwey Pulse U84 Rotary encoder yiaaaavna

u

a3l Putse Tuag high Hawdu “17 uar pulse Tugaa low fandu “0” 191

1 ar 1 o a -:J v Sl * L= -] 1 14
anunsaldrsisnaniunauamfienisii motor wyulddieldisn1ame digital Aon1suiiaad
91ulANIIN1T exclusive OR (XOR) Aulaenisui bit w13w21909A AN XOR U bit

NggveIm e ulenudiog19t19819

v, PULSE 3 A
0 0

-~ PULSE9WM B

-~

F3 1P| F2

< =i
JUN 2.19 auazounved Pulse

a u:é o ] 3 1 s 3 = 2/
AuyAluneuLIn motor BefiFuMls P1 iszaztufvesiay binary fig1uldain
encoder axiiAniu 11 i Servo motor vyuluitsumis P3 agvinliiA1vesdaa binary 7
I Eg ! v & w o ! I Al 5
81ulfi91n encoder aediAndu 10 dududusnitendimanan anadienliluasiusn (11)

d! s 1 2 4 1 5 1 a:t! 'l 74 s 1 as
FaAAe 1 11 XOR Aummedrefislalunadesn (10 ) 39fie 1 aeldnasniingy o
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& . = & "o ' v W w
wszaztua 0 Jududrivendt motor vyuluniewa lunenduiualumeunsn motor
2g#AUMLY P1 wazsiaun motor vyulufisumia P2 dus1den Amneuan annAfisnuls
& = g v I & o A Y
luAsausn (11) @affie 1 11 XOR AuAmsdefislalunsesenn (01 ) Faide 0 aeld
a 1 L2 3 1 = L d U o 1
NaEWSWINU 1 wszaztual 1 Sadudifiuendt motor wyulumsdionaznis XOR #n
#i14°)
A:J i ] P 1 ¥ s L <
Pulse #1lA9N rotary encoder argniluidausioidniuaesiu pulse 307995

o a 4 J o 1A e [ aaady v ! i
ATUIULNBNIELMTIVEDUIT motor Wﬂ{ulﬂiﬂﬂ‘lﬂ’lﬂﬂtl’ﬁ% g MWWLLMUGI@ Gl']ﬁi’lﬁ‘lﬂlﬂﬂﬁ’l’ﬂ?

U

v
2/ 2

Frafulavdruannuds motor A4 rotary encoder wuull agfisunusey voamsuyuitll
i TngazmyuluAsou AlF Guay fu Aruamsavenssiu plus warasasdun

fafuisienaagndnliin encoder ﬁiﬁﬁua@lﬂﬂﬁbﬁlﬂﬁuﬁag 2 uwuulugqAeidunuy
fifn output MlaiFn (incremental encoder) wazLUUTiAN output 71s1An ( absolute
encoder) Incremental encoder 3Nz encoder wuu rotary encoder Faildnanalilu
MOUFAUKAIIVUINYDY output VBS encoder LLUUﬁ'?Tuaa“Iﬁ’Uﬂﬁaammmamﬁuuama%
AU

Absolute encoder Anuiiudrulngjasiduuuy potentiometer uslluunsadsfions
\Junuv rotary - encoder  fildudaziniseenuuudnumzvasdes slit finasluann rotary
encoder fildlilunsudulngeinvziidives output faus 4 bit f 16 bit

Tuwdvesnisldamuds motor il encoder wuv incremental encoder tuaglday
£481nN31 motor 71il encoder WUy absolute encoder W37 output Y84 increment
encoder tiuliiaunsaideustaiugmaruau motor (controller) lvulnefessoriuasasiiy
pulse Uagrvsmurigendudounoudsazdotafuiu controller I wregdlsinmy Tu
UagUulsil microprocessor 14U microcontroller nszna PIC 1Tuduy FatuisnFeanunse
thanldunineesiu pulse  wazasasialddailinmsldnuinudetufigil 2.25
uanslivnsans

MICROPROCESSOR f17UAT1989UMINHUYDI MOTOR

ENCODER ¥AAIUANANNTI MOTOR

MOTOR P,

N

£ BIT 0
B ik OUREIT

3'11“7{ 2.20 Block Diagram 94 Rotary encoder
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TulAT919UBIAEAISAIFUVDUTITULAZIIAITBITAWE A Laswld B vilwaiuise
WUe 1 Pulse vl 4 du

PULSE 910 A

4
&

& PULSE 910 B

SUN 2.21 MIRTRTVVOUNTULAL VB UTIAIDING 2 Lld

Clockwise

Counter-Clockwise

U7 2.22 FBnsemiaduiianianisuyuaes Rotary encoder

1A8B YA Portl
- Tunstdudiuau Pulse Aeyin1siuaauanTueee Pulse A 31 ls

g 114ﬂ’]3'1/1'1ﬂ'3'11]ﬂ'§'1@"0€)\‘] Pulse ﬂgﬁﬂﬂﬂiL%ﬂ“UE}U‘lﬂ‘ﬁusﬂaﬂ A AUYBUVIAITBY A 91

seueiinasenataiumiils Teeld Timer Wusisu

JUN 2.23 nadiaariuniiaves Pulse
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2.6 NOEYWATUANNITNITHINIUVDUYULYDS

wuwes (SensonlneviluAegunsaliflémmadudyyrnmiousmamsilandsineg
Wy geunnil WHee uas usamienalForce)  AUAUUTTEINTA(Pressure)  T8ENIEAA
(displacement) muL52(Speed) 8ns3a(Acceleration) seuvasqwiad (Liquid level) uag
8m3IN3Wa (Flow rate) mmf’u%ﬁ’mﬁﬂﬁmTﬁ'ﬂulﬂuﬁmfmmaaﬂﬁaﬂﬁmmmﬁwmﬁlﬁmn
msinludnguuuunisiiannsatluvssnanarold
FedadelumsidonieueeslinuiuegiulinusssumivesUfunmumsiandilagi

msiauaznruquanduddysuluismanideienasasuguamvssdoyaiivhnisin
wonaniaiithduddyduiinsfiansanintuauminasve wauieoinazialuldly
amwmé’amfuS]ﬂﬂﬁ’"aa&hqL?iutsﬂuwa's'muai’mqquﬁﬁgﬂaaﬂLLUUiﬂ‘B’mu’Luﬁmﬁﬂmﬁﬁ
hluaziinnuuanssuagliaunsathluldunueuees Tngumgflulssnundnasiadls
fafidosmneumeinnaiagumgidddlunsruaunsudameqlulssnudusuiudesdisn
Awanusalunisnudean neiguugiigieuiugwioassonudenisianieuldgends
iwuwasgneenuuulildauily

‘[ﬂﬂﬁl”ﬂuLwﬂiuiaﬁmaawuwaﬂﬁgnﬁ'ﬂﬂiﬁﬂuaaﬁﬂwﬂawé’nﬁﬁﬂﬁ yluanwugau 2
Uselan@e

1. Wnsaefavimamdandiethluuanmanisasiaiaviodaivduiindudoyalu
IEUUNSIA

2. Wnsaaseuanmnszurunslussuunsmugudswuesdmiunisaseiadoyad
dusudsmaidndlagdiunnazgninluléifudeyaifienansaniuzanimuasszuuly
vaugiudy wuwes e lussusuaziimeinanusududu uiluvisedioueesd
p1vaglddmsunsduiindeyaiolidmiunistuiinteyauansanssnusveassuuldiduiu
wWu mlans il (Tachograph) ffufindeyauanadunmvivesaundauiisufuialusaen
viasausInnudu

SUT 2.24 wuweinsraduuasdumsisniu TCRT5000
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wuwesiliifusumefnsatuuasdunsise (nfrared) 3 TCRT5000 sisguil 2.24

TnsuasBunsisafeuasiifinmennduiniuadunaduiaduiddansouoaiuldde
aumvemyvdinuandidiesdailfieusessiailiuasdunsusaduiaouiuldt
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2.7 NMIAIVANNTINIULDURSAIETad LM339

desanlunismuaumsvhaueuees Wenldled LM339 Feliquaudisil
o Suuswiuld 36 Toad
o meluiloavuond 4 fn
® unsamuATUIEEslA 4 6

17 ! s o ) I v o o
® FunInlgeusIuny fmuniuysuanle WWeUSUSEUSWILDT

sUTl 2.26 108 LM339

10UT] 1 > 14[] OUT3
20UT[] 2 13[] OUT4
Vcc[ 3- 12 J GND
2IN-[] 4 11[] 4IN+
2IN+[] 5 10[] 4IN-
1IN-[] 6 9[] 3IN+
1IN+[] 7 8]] 3IN-

U 2.27 dumbsndyaavedled LM339

2.8 Tusunsy Visual C#

g A a 2 = ¢ d Aav o a '
TUsunsu Visual C# Julusunsuimdsusisn1widvsudaiidusidaunainaiwidus
MwFivsziamihninnuazdaldnusindedainawiaiagau Java, Delphi, C++ 141



22

MuiudnisdalmnussudsniuaziindssdlotiowdsuinuieSeaeainsenisadisuay
WU LUSHhNTY

2.8.1 ‘WE]'H{]LLﬂ"‘Viﬁﬂﬂ’]‘iﬂ"liL‘UEIUI‘LI‘a'LLﬂii.Iﬂ'JUﬂ&Jﬂ"liVl'N"l‘Ll‘UENLﬂ‘ia\i

Tughwuil4lusunsy visual C# Tunsiloulusunsumunuuasidountsvhauesdy
maqguaqmﬂﬂﬁwauiﬂmﬂmmu’lwm ofoitoulavsedefmunuisegislunisvinay
Cﬂd‘uua\mﬁ’l%’lLiJ‘LmE]&fgﬂﬂEJﬁ]%ﬂ’mum@’e]Ul‘UEJEJ’Nl‘ﬂ.Um?ﬂ’]UﬂﬂJIﬂﬁﬂﬁUﬂ’lﬂdeﬂUm‘ﬁu

anda If WunsiSeufievieseiudeuleitdesnisiolivinasaenseynauig
vinlinssagnseimumdmnnlinssaginaludidadaly

A1ds If..else Junsimusmadendudlunisvhauuenmiiondismualy if
Tnsitmnieululsinssiufissylily if Tusunsuasvhaumdsitsyyllud else

frdls else if Tunsdifiinsnsisaeunansqdeulesilsildazninsonisld if nange

o v = Y] ' | o %
ATUTIEITaN else if [WutenTdsulundazieulale

'
o as

nslddnds if doumulumsiuvestusunsuuadinisiaeyheddlantelddy
awafuaﬁﬁuﬁaulwmmdw 1 athansenanidnegeinedeulaunedenaiifoulunendes
snunnoienndududeddmids if, else if uay else daufunarsgiaiionsnsiadey
Foulamandy

184 switch...case 1uﬂifﬁﬁmﬁﬁ'au%ﬁﬁaamnﬁauagfwawﬁaulmmaﬂ%u’amﬂm
1 else if awaiﬂasmnﬁqﬁﬂﬁmﬂﬁmaufq‘aulw’i,u%'ﬂﬁﬂwmvwﬁqgﬁuﬁuunﬁuﬁ@ switch case

Ads for LUUﬂ’]iWN’luLL“LJU‘U’I‘]Gl’lm\‘]a‘ul‘ll%ﬂﬂ’lVIUﬂIGlUﬁULLUU for AzfpIlfuUsh
mwu’mmumuuamsumwummLﬁumuLLavmﬁﬂma‘ummam«tﬁ

A while ”lumﬂ‘tjaﬂl,wu for L‘S’]Q’}LUMG]ENWTIUF]"IL‘??JG]ULLEWH']EWWHEJ’UENEI‘ULLGI
1‘141_1’Nﬂ'iiuLi'lE]’l7\]131‘1/1i’lUF]’WILLU“IJE]U‘UEGFW’)L‘iﬂJGIULLﬁuﬂ'lﬁﬂ“{IﬁUm@\iﬁULLma’lﬁlWﬁUL‘WENLx‘lE]‘Lll‘ll
U'NaamLmuumammumumauwuLma'ﬁmEjmlﬂmumqLaaﬂiuﬂﬁsauaﬂiﬂdmsmwum
Laau”l:uuuﬂﬂaaﬂuw while

mm do.. whrle ﬁ‘LJLL‘U'U do.. WhlLe uuavum'smnaamaaulwmEJa‘LILLam'n
edpamsmnueuidedaties 1 ﬂwmuuaﬂLLUUWmmvﬂwuwmaaumiﬂivm
mqamﬂﬂﬂaﬂumuﬁnLLaaﬂaam’maauNau“l,‘umwaq

A1da break LﬂumﬁﬂumwammmaqmummaamamaawLﬂumsaaﬂmﬂammm
avﬁnuaﬂlumummaaulwmvmmnmummumﬂ%mnumaa switch, for, while,
do...while ImUsqumumﬁ;ﬂwmmmiaaﬂmﬂQ‘U

A& continue 9Lllunansafud Uy break Aalviugy for, while 3o
do...while ﬁﬂlﬂiﬂ&Jiﬂﬁﬁﬂé’l;aﬁ?uﬁagjﬁiamﬂ continue
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liluuéaﬂmaaﬁaulmw%aﬂwaluuﬁaﬂmaaqﬂuﬁandaxﬁwﬁduﬂslﬂi%uanuﬁaﬂﬁﬁﬂgﬁﬁ%ﬁaﬁﬁ
zAANISRANAIALR
2.8.2 A51997U visual c#

1. Wa visual studio %umué’u%aﬂ File->New->Project->Windows Form
Application

2, ﬁ]’]ﬂﬂ?ﬂﬁﬁla’lﬁﬂéwﬁ’l form 284 window lviadniden form uaaluwau properties
(Glsdvoaliluiden View->Properties window)

3 mnuu’lmmu propemes Tiaean Events ( ﬂJﬁ’mﬂ’J) waadan event ‘Vl‘tja’l’l
PauwtiwmtnuaﬂanVIevent1JuaaiﬂiuﬂiuauuamawirlFonnl cs lnedl method mﬂaswqmuv
‘Umﬂ Form1 Paint

4. Tu method uawmwiﬂL%ﬂﬁlﬂiuﬂimaﬂnﬁiwwaQWUﬂWiwﬂimLmumadﬂﬂiawmiﬂ
dunsefideuldnged

private void Form1_Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics;
g.DrawlLine(Pens.Blue, 10, 10,this.Width,this.Height);

}

5, awﬂﬁﬁﬂﬂﬁ@tﬂunmavuamawaﬁ%éiuﬁhaaﬁaﬁﬁﬂuﬂqia%waaihﬁﬂﬁ g YasAad
Graphics ymiuldaatiindEizun method DrawLmeLwa’J’lﬂilﬂu method iiiwis1fiaed a
maﬂaawiwLauiuwfﬂmairuqumwuwuqnWiQWQiilx1 y1, x2, y2

|
as

FogFElaTUTUNSY Visual C# ’LumﬂwamﬂmmamLtlumwmaaulmmamﬂ.um'ﬁ
o

T danail

{

public partial class Form1 : Form
{

public Form1()
{

InitializeComponent();
}

private void panell_Paint(object sender, PaintEventArgs e)
{

Image img = lmage.FromFile("D:/‘ﬁaIWaLﬂa‘f/%agﬂmw.jpg”); // dondud
Wiugunm

e.Graphics.Drawlmage(img, 0, 0)
11
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2.8.2.1 M3l%¥aU Pen uag Brush
v al | | o [ = v a0 d
Pen mwmthitlunismaniweequidunsadulfazduqlaonisaiie pen frds

ot
Pen p = new Pen(Brush brush); //ﬁ’]@%UWEJEULLUUﬁﬁmﬂ’muﬂEULL‘U‘U‘UEN Brush
ED)
Pen p = new Pen(Color color); //ﬁﬂa%mUgﬂLLUUﬁLﬂUﬂﬁﬁmumﬁ‘uamﬁuﬁ
ADINITILIA

30

Pen p = new Pen(Brush brush.float width); //ﬁ'}a%magﬂuwﬁ”mﬁmummﬁﬂ
994 Brush Waraunvaduifesnisig

130

Pen p = new Pen(Color color.float width); //ﬁ’lEﬁU’IEJ;JlJLLUUﬁ

v

DINTNUAAVDY

EULAZYUIATDILEU

#28819n151991U Pen

private void Form1_Paint(object sender, PaintEventArgs e)

{
Graphics ¢ = e.Graphics; Pen pl = new Pen(Color.Blue, 4);
g.Drawline(p1, 10, 10, 80, 80); Pen p2 = new Pen(Color.Red, 4);
g.DrawLine(p2, 80, 30, 100, 100);

1
o e v oy P v Y &4 ¥ a8 oA
NaﬁWﬁﬂglﬂLﬁumiqwuﬂ?’]ﬂJﬂj'N -’-1p>< ADIAUADLAUAUNNULAZ LAY

2.8.2.2 msldanuma

Tdoauiindvasaana Graphics i3un method FillRectanelesiail

¢.FillRectangle(Brushes. Yellow, this.ClientRectangle) luFillRectanglefioed
wwm‘?mas‘ﬁaﬁﬁﬁaamﬂa‘tuﬁaaﬂwqﬁﬁﬁmﬁaaLLasthis.CUentRectangLewuwaﬁaTﬂﬁﬁﬁu
mEwavualunseUYes window Muaniwa

fatnemslddinunas

private void Form1_Paint(object sender, PaintEventArgs e)

{

Graphics ¢ = e.Graphics; g.FillRectangle(Brushes.Yellow, this.ClientRectangle);

Pen p1 = new Pen(Color.Blue, 4); ¢.DrawLine(p1, 10, 10, 80, 80);

Pen p2 = new Pen(Color.Red, 4); g.DrawLine(p2, 80, 30, 100, 100);

}

2.8.2.3 M3k9U Brush
Brush 1dfimuad, sUseieqlifuesuiindfiisdesnis Brush faanasineg sl
- HatchBrush@wiuldpattern - PathGradientBrushd@w¥unwun path wuulad



25

- LinearGradientBrushdwiunmusiduasauuulad - SolidBrushdwusuivund
wuu Solid (A1) - TextureBrushdwmsuldnn
sUwuuNslgaU Brush e
1. SolidBrushilédtasananaawiu Brush siiadsel
SolidBrush s = new SolidBrush(Color color);
fae19n151991uSolidBrush
private void Form1_Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
¢ FillRectangle(Brushes.Teal, this.ClientRectangle);
SolidBrush s = new SolidBrush(Color.Plum);
g.FillElWlipse(s, 40, 40, 100, 100);
1
Brush #19970 Pen G]‘Nﬁ’j’]Lﬂﬂﬂﬁﬂ%ﬁ’ﬁuﬁgﬂgﬂﬂ%ﬂ shape wj'u’l,a'ﬁﬁy’agﬂéau Pen
gnIeyAuLEY (Line)
2. TextureBrush Brush mﬁmﬁﬂumﬂﬁgﬂmwsﬁa‘]’lﬁﬁ'u shape fdslunisads
TextureBrushfv
TextureBrush t =new TextureBrush(Image);

&/ o

Image ﬁcﬁugﬂmw‘ﬁ'ﬁ]x‘léiﬁﬁ'uTextureBrushé'fmmaqmwum image reufiayld
brush et
Bitmap bmp =new Bitmap("picture1.gif");
TextureBrush t =new TextureBrush(bmp);
fag19n15199u TextureBrush
private void Form1_Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
g FillRectangle(Brushes.Teal, this.ClientRectangle);
¢ FillRectangle(t, 40, 40, 100, 100); }

3, LinearGradientBrushﬁgULLUUﬁdﬁ
LinearGradientBrush | =new LinearGradientBrush(Point1,Point2,Color1,Color2) ;
Tn Point1 1Hugaisuldduas Point2 ugegae Colorl WudBuduiiagrinmslad Color2
\Dudansie
faag19n151491uLinearGradientBrush
private void Form1_Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
g FillRectangle(Brushes.Teal, this.ClientRectangle);



26

Bitmap bmp =new Bitmap("star.¢if");
Point p1 =new Point(30,30);
Point p2 =new Point(130,130);
LinearGradientBrush | = new LinearGradientBrush(p1, p2, Color.Pery,
Color.BurlyWood);
g.FillRectangle(l, 0, 0, this.Width, this.Height); }
a. mﬂ%’muHatchBrushﬁgmuuﬁaﬁ
HatchBrush h =new HatchBrush(HatchStylestyle,Colorforecolor);

HatchBrushh=new HatchBrush(HatchStylestyle,Colorforecolor,Colorbackcolor);
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3.1.1 d9UY95TUUANABIUITY (Part A)
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d s o =l
3UW 3.2 anwarYe3szuuaaes (Part B, D tay E)

3.1.3 daudnauen (Part C)
| O i | 1% v e v o LY B'Y)
ludrwdnuentu freasduieliaenumyu 299sasiduimiinsaiuieds
wondngasluds Part D uay £ lneldlulnsneulnsaines (ET-EASY 168 STAMP) Tuns$uldy

Y W | ) ) -
fyIUUAEEINTT anvazvesdAnweniugUR 3.3

d o 1 s
JUN 3.3 anwiugvesduAauen (Part C)
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3.2 2995l lnesnvpssEUUaLEL
3.2.1 29937UNBMBSIUAIN LA
nseenuuuIstutemesiwinssuansaiteliauisnniuauanudveseines
wazfiensveaeimeslnodgunsaiivaglunisdusemesinfinszuansieled wef L298
WosnnleFiweiinan aunsanunszudliinldinng Samngdmiussuvaonugdoed

= = =) 1 o d‘ 2/ g o . 5 - L) at
In1Ua-Unuseasa LWE)I%SJE)LG’]E]?WN"IU1®VIH']EJﬂﬂ‘i\?ﬁﬁ‘lﬁ’ﬂﬂ‘u

< )
JUN 3.4 23stunemedliviinszuansy

3.2.2 2995AUANNITHINTUVDIIULYDTUATIIATLYULLDS

¢ o ) ¢ =t ’ 9 .
wulgesMhuladu 1IC wes TCRT5000 Fudu Reflective optical sensor with
. A ) oo o o w e 2 o v o
transistor output fienelud IC Mdwamiangudyanuaiiidunasn LED azvimiihfide
A 1 s d’ll v v s ADJ ol =
waseenlupasmiaudsnadsaanlufazlunsenudiuiutdlrazyiounduuniiSunaanss
Y o o Y a < R v 4 ¥ 2 o w - Y
drudnuailunifelnlinsiudaines (Photo transistor) autiududunuduainsenuiu
v i) ol [ & a o ol o ' a0 a
“LUﬁasaswaunaumlﬁmmxmLLaauuLfluamLLawawauaaﬂmﬁLmuluﬂmmzﬂmum'i@ﬂ
o aA%v o s A1 gy A o w i Y v ow w1 o |
uavdnissiuamen R irelivediinnszuansnuilsitduazilidsuidezdoge
v o v i a4 A
Forward current, Forward voltage lnggarnnsmuagzsiosnmuaussiiuanumasinevsad
Foniveauildndnnis KL Tunisdaamdn R dsuazsesger Collector current,
Collector emitter voltage lnagainnsmiasazldagun 2 aauzfonauniudia(Saturated)
LazmoUNIUAAN (Cut of) Taun1sAIUIM R A¥AIUIMAIN Saturate uenNNLaegdn
sypgvinniufusueesduiusivdygruedlsinegannsmidnduiuainmsduanlu
E]dy v s Ql as 1
A1 R = 220 Q vpssrsunay 10k vedias
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3.4 MINAUINITTE LN

Wesnmsdngluuuidniinaslddnwmane 3-4 wsedunmsiwlwliluusazdiuves

o & & e oa Y v o P a = a =  w v} <

szuuaaesdl Jaimsdivugdilddmaneisaaendeilagiinveianiladwdeguinz.s
A g v a a < v a wa PxY) P = al v o g w
weliazaanlun1sde - Yaedas ludunisufifou mslddwwaraiieanisadeiduili
ddy ) o wa ﬁg{ - e 1 a -y 2/ A
fiuiilumsufiRnuanntu anmsingdfiuve wunsazaeaisl aunsade-Ualwldaini

wigd PrelinisufuRnuiululaiedu
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d" L) 1 @ 0 = o A ! s
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mﬁ%au‘lﬂsumuﬁﬁjunm%auiﬂummﬁm%’umuquﬂ'}'ﬁﬁ?mwaaiguurﬂé’aﬁuﬁ’w
svUsynauluse duaudes uardrudauen TnenaennsynauiusudduananszuIuns
AAduA Azuansiiviisensufiamed dudunimnsfng aeensTeuYesEuy 9t
Wuduiusiunsinuvesssuuaddudede leeniseenuuussuuiiassadadud lu
L‘ﬁaqﬁuﬁuﬁaaL?’Iﬂwf{ﬂmiﬁwm‘uiunwwsauﬂ'1'i‘v‘hmwumiwuﬁau'ﬁﬁﬁﬁﬁﬂmiﬁwm
ptals udrFefiansandiudensnagdulsenauluing  wieeuansmauaznsdanisiuasy
aLasauaraIuRRLen

sruuAdIdauAUIeanduy 5 Part (A, B, C, D, E wax F) Tnouysnisvinauldidy 3
d1u A

1. dudBesduATu (Part A)

2. druadesduei (Part B, D wae E)

3. druAnusndual (Part )
laenslisulusunsuagutseanidu 2 du Ao TUsunsy arduino way TUsWNSY Visual C#

3.6.1 TUsunsy arduino
TudwilazludnresdeulUsunsuiionrvaunsyhuresseuuansnuddody

LAAZEIUY

o £
o = - 1Y ot = 1 ]

Tudiur09n 158 1EB9EUAITY (Part A)  2¥aNB8eRUATINUAT UdaeN IS AL

(Part A) uwazdruawdesdus (Part B) ﬁ%é%ﬁaa%uﬁﬂﬂ@ﬁ’mﬁ’mwﬂ (Part Q) Tmelu
nsEuIuMsilAnanid s duaduddy (Part A fhsesduilevinlimonumuuasiiegs
mwé’uﬁuﬁwﬁ%ﬂaaﬁ"mﬁ's’l,ﬁmmemuuawqummsﬂaam’mLwﬂﬁuﬁmé’?ﬁamﬁlﬁ
IWéedufnuundud (Part ©) Bnfinduierhnisrausndud luduildlulaspeulnsaans
(ET EASY 168 STAMP) Tumsdsnisuazdsa

ludhudGesdud (Part B, D uarE) sstfuduitavdidosduiludidusgie
1. dwdudesdud (Part B) 9¢3UAUAI A LA NS B9FUATY (Part A) WEIE W BesTusly
dadruAnuen (Part C)
2. dwandesdui (Part D) azddesduiaindiudansn (Part O) uddadssduslud
dudniuauan
3. @wadedudn (Part B) agSududiainarudawen (Part C) uddnduedudluddy
JAAURUAT

Tududauendudn (Part ©) azudufisuaudandudides (Part B) uazasyin
nsAawenduAdsluda Part D w3e Part E mudfildsunisasiaduanndiusawendus

34



3.6.1.1 ¥ANANSIINUTDITEUY

[ COMPUTER ]
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PART D PART E
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END

JUN 3.12 Yumaumsvihauresissyuy
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3.6.1.2 wannsnanuveslusunsudiuadesdumau(Part A)

SUA12IN

A

Master

R=111

SENSOR

1

A

UBLABSHYY

&

1l ar 2/
1GTghY)
Sensor ity

finns0

o & ° o A k3
3UN 3.13 TunaunmsyinauvessewIuanaeanTu (Part A)
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3.6.1.3 ¥aNNIIVINUTDLUTNTUAIUALRS9AUAN (Part B)

SUA19IN
Master

R=111

NDLADINIU

d 5 o o =
UM 3.14 Yumaun1TYINNUTeEgNILE LGS (Part B)

3.6.1.4 %aNN1IY191UYBILUSHASUAILAAS9AUAT (Part D)

SUA1RIN
Master

K=

UBLAD TN

JUR 3.15 duppunsviauvesaewuduae (Part D)

-y



3.6.1.5 nanMIuUedlUswnsudiuandesdue (Part £)
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lUsunsunisAuAy

n.1 TUsunsuaau Main Controller (Master)
#include <Wire.h>

int A=0;

int B=0;

int i,n;

int

void setup()

{
Wire.begin();
Serial.begin(9600);

Serial.println("Master Connected");

void loop()
{
if(Serial.available())
{
B=Serial.read();
}

if(B==50) //tna Stop @4 111 Tunyn ABCDE
{
for(int j=1;j<6;j++) //
{
Wire.beginTransmission(j);
Wire.write(111);
Wire.endTransmission();
}
}
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else if(B==49) //dnalu Start

{
Wire.requestFrom(3,8); //\3unPart C
int Z=Wire.read();
int Y=Z,

if(Y==999) // Part C AT2anunaaafignumiii

Wire.beginTransmission(1); /1 A v
Wire.write(111);
Wire.endTransmission();
Wire.beginTransmission(2); /1% B ¥ina1u
Wire.write(999);
Wire.endTransmission();
}
else if(Y==202)
{
for(int k=1;k<3;k++) /a4 A B igan1sviau
{
Wire.beginTransmission(k);
Wire.write(111);
Wire.endTransmission();
}
}
else if(Y==203)
{
for(int k=1;k<3;k++) //d9Fl A B ngan1svinau
{
Wire.beginTransmission(k);
Wire.write(111);
Wire.endTransmission();
}
Wire.beginTransmission(4); // &l9% D vau
Wire.write(999);
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Wire.endTransmission();
}
else if(Y==204)
{
for(int k=1;k<3;k++) //a9Al A B ngan159inay
{
Wire.beginTransmission(k);
Wire.write(111);
Wire.endTransmission();
}
Wire beginTransmission(5); // &l E ¥147u
Wire.write(999);
Wire.endTransmission();
}
else iflYy==206)
{
for(int k=1;k<3;k++) //a@9ATIH A B 13uAI5¥9TY
{
Wire.beginTransmission(k);
Wire.write(999);
Wire.endTransmission();
}
}
} //End of else # End of tnady Start

else if(B==51) //tnaly Reset
{

Wire.beginTransmission(3); //&slvi Part C ipfigsAuasnganisyiney

Wire.write(212);
Wire.endTransmission();
} //End of else # End of 1naty Reset
}//End of void loop()
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n.2 Tusunsudqusenwiud ey (Part A)
#include <Wire.h>

f#define in1 3

#define in2 4

#define in3 5

tdefine enb 6

#define ind 7

int R=0;
int n;
int A;

void setup()
{
pinMode(in1,INPUT); // sensor 1
pinMode(in2,INPUT); // sensor 2
pinMode(in3,0UTPUT); // w1 lulidin
pinMode(ind,QUTPUT); // a1t
pinMode(enb,OUTPUT);
Wire.begin(1);
Wire.onRequest(requestEvent);
Wire.onReceive(receiveFvent);
Serial.begin(9600);
Serial.println("AVR Mecah is conect");
}
void loop()
{
int val = map(analogRead(enb),0,1023,0,255):
analogWrite(enb,val);
motor_stop();
while(Rl=111) //ilsiviganisvinau
{
ifin>0) //61313hg Motor wyu
{
motor left();
}
if(digitalRead(in1)==0) /81 Sensor wriduTngls

{
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motor_stop();
delay(1000);
while(digitalRead(in1)==0)
{
motor_left();
}
N++;
Serial.print("n = ");
Serial.println(n);
}
if(digitalRead(in2)==0) //f" Sensor waauingls
{
motor_left();
delay(1000);
while(digitalRead(in2)==0);
{
motor_stop();
}
he
Serial.print("'n = ");
Serial.println(n);
}
}
} //End void loop()
void motor_left()
{
digitalWrite(in3,HIGH);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);
}
void motor_stop()
{
digitalWrite(in3,LOW);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);
}
void receiveEvent(int A)

{
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A = Wire.read();
R=A;
}
void requestEvent() //Master S0498
{
// Wire.write(code);
}

n.3 Tsunsudiuangniuanaes (Part B)
#include <Wire.h>
#define in1 3
#define in2 4
#define in3 5
#define enb 6
#define ind 7
int R=0:
int S1=0;
int S2=0;
int T&=1;
int i=0;
void setup()
{
pinMode(in1,INPUT); // sensor 6l 1
pinMode(in2,INPUT): // sensor #il 2
pinMode(in3,0UTPUT); // 91lWidn
pinMode(ind,0UTPUT); // 1l
pinMode(enb,OUTPUT);
Serial.begin(9600);
Wire.begin(2);
Wire.onRequest(requestEvent);
Wire.onReceive(receiveEvent);
}
void loop()
{
int val = map(analogRead(enb),0,1023,0,255);
analogWrite(enb,val);
S1 = digitalRead(in1);
S2 = digitalRead(in2);



if(RI=111) //flaineanisvineu
{

motor_left();

delay(2000);
1

void motor_left()

{
digitalWrite(in3,HIGH);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

}

void motor_stop()

{ ,
digitalWrite(in3,LOW);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

}

void receiveEvent(int A)
{

A = Wire.read();

R=A;
}

n.4 TUsunsudlruaiewiuaiaes (Part D)

#include <Wire.h>
#define in1 2
#define in2 3
#define in3 4
#define enb 6
#define ing4 5
int R=0;

int $1=0;

int S2=0;

int T=1;

int i=0;

o



void setup()

{

pinMode(in1,INPUT); // sensor it 1
pinMode(in2,INPUT); // sensor #ail 2
pinMode(in3,0UTPUT); // a1 lwidn
pinMode(ind,OUTPUT); // anlwidn
pinMode(enb,OUTPUT);
Serial.begin(9600);

Wire.begin(4),

// Wire.onRequest(requestEvent);

}

Wire.onReceive(receiveEvent);

void loop()

{

int val = map(analogRead(enb),0,1023,0,255)
analogWrite(enb,val);
S1 = digitalRead(in1);
S2 = digitalRead(in2);
if(RI=111) //flsingansvineu
{
motor_left();
delay(2000);
}

void motor_left()

{

}

digitalWrite(in3,HIGH);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

void motor_stop()

{

}

digitalWrite(in3,LOW);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

bl
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void receiveEvent(int A)
{

A = Wire.read();

R=A;
}

n.5 TUsunsudauarenwtuanies (Part E)
#include <Wire.h>
#define in1 2
#define in2 3
#define in3 5
#define enb 6
#define ind 4
int R=0;
int S1=0;
int S2=0;
int T=;
int i=0;
void setup()
{
pinMode(in1,INPUT): // sensor §aii 1
pinMode(in2,INPUT); // sensor i 2
pinMode(in3,0UTPUT); // a1l
pinMode(ind,OUTPUT); // w1 lidn
pinMode(enb,OUTPUT);
Serial.begin(9600);
Wire.begin(5);
// Wire.onRequest(requestEvent);
Wire.onReceive(receiveEvent);
}
void loop()
{
int val = map(analogRead(enb),0,1023,0,255):
analogWrite(enb,val);
S1 = digitalRead(in1);
S2 = digitalRead(in2);
if(RI=111) //flaiveanisviray
{



motor_left();
delay(2000);
}

void motor_left()

{
digitalWrite(in3,HIGH);
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

}

void motor_stop()

{
digitalWrite(in3,LOW)
digitalWrite(ind,LOW);
digitalWrite(enb,HIGH);

}

void receiveEvent(int A)
{

A = Wire.read():

R=A;
}

.6 TUsunsudauaauen (Part C)

#include <Wire.h>

int ¢=0,turn=0;// g=MAuMANITal 191=0
int val,val_sum,cal;

int code,num=1,non=1;

int senB = 7;

void setup()

{
pinMode(2,INPUT); //Sensor_Motor 2(Rotate)
pinMode(3,INPUT); //Sensor_Motor_3(Rotate)
pinMode(d,INPUT); //Sensor_IR_1(Front nagsruaiulu)

pinMode(5,INPUT); //Sensor_IR_2(Center naasidnasn)
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pinMode(6,INPUT); //Sensor_IR_3(Check_colour)
pinMode(7,0UTPUT); //to B stop
pinMode(9,0UTPUT); //Motor_Line
pinMode(10,0UTPUT); //Motor_Line
pinMode(11,0UTPUT); //Motor_Rotate
pinMode(12,0UTPUT); //Motor Rotate
Serial.begin(9600);

Serial.printin("AVR Mecah is conect");
Wire.begin(3);
Wire.onRequest(requestEvent);

Wire.onReceive(receiveEvent);

void loop()

int deg=0,n=0,i=0;
int d=0,g=5;non;num=1;
check code(g,turn);
delay(1000);
while(digitalRead(6)==HIGH)
{
digitalWrite(12,HIGH);// rotate to limit switch
digitalWrite(11,LOW);
}
digitalWrite(11,HIGH);
digitalWrite(12,HIGH);
deg=deg-565; // 4197 limit switch fan59nA19%0 part B
8=0;
while(non==1)// ¥n91unaen
{

ifld==0)

{
Serial.printin(" num");
Serial.println(num);
d=1;
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}
check _code(g,tum);

if((digitalRead(5)==LOW)&&(g==0))//motor enter from B to C when sensorfront work
{

digitalWrite(9,HIGH);

digitalWrite(10,LOW);

g++;

}

else if((digitalRead(d4)==LOW)&&(g==1))// motor stop when when sensorcenter work
{
digitalWrite(senB,HIGH);
digitalWrite(9,HIGH);
digitalWrite(10,HIGH);
delay(1000);
val_sum = analogRead(6); // then sensor colour work
cal=0;
while(cal<=100)
{
val = analogRead(6);
val_sum = (val sum+val)/2;
cal++;
}
Serial.printin("what is");
Serial.println(val_sum);
iftval_sum>7188&g==1) // window blackgreen
{
turn=1;
g+
}
else iflval_sum<708&g==1) // table lightblue
{
turn=2;
g+

}



else if((digitalRead(d)==LOW)&&(g==3))// C goto D/E when sensor center work

{
delay(2000);
digitalWrite(10,HIGH);
digitalWrite(9,LOW);
g++;

else if((digitalRead(5)==LOW)&&(g==4))// sensor front work then
{
delay(1000);
if(digitalRead(5)==HIGH))  // box go to D/E sensor don't work
{
delay(3000);
digitalWrite(9,HIGH);  // motor conveyer stop
digitalWrite(10,HIGH);
g++; // g==4 now g==5
delay(2000);

else if((g==2)&&(turn==1)) // blckgreen
{
delay(2000);
Serial.printin("This deg is -90");
deg=deg-490; // to window part D
g+

}

else ifl(g==5)&&(turn==1))// already send to part D back to center
{

Serial.printin("This deg is 0");

deg=deg+475;

¢=0;

nUM++;

turn=0;

d=0;
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else if((g==2)&&(turn==2)) // to table blue
{
delay(2000);
Serial.printin("This deg is 90");
deg=deg+470;
g+t

}

else if((g==5)8&&(turn==2)) //already send to part E back to center
{
Serial.println("This deg is 0");
deg=deg-550;
g=0j
nUM++;
turn=0;
d=0;

int m=0;
while(m==0)
{

ifln<deg)

{
digitalWrite(12,HIGH);,// go to table
digitalWrite(11,LOW);

}

else if(n>deg)

{
digitalWrite(11,HIGH);
digitalWrite(12,LOW);

if(n==deg)

digitalWrite(12,HIGH);// ¢o to window
digitalWrite(11,HIGH);

n=0;

deg=0;
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m=1,;
}
else if((digitalRead(2)==1)&&(digitalRead(3)==0)&&(i==1)&&(n<deg))// encoder
{
N++;
i=0;
}
else if((digitalRead(2)==0)&&(digitalRead(3)==1)&&(i==0)&&(n<deg))
{
N++;
i=l;
}
else if((digitalRead(2)==1)&&(digitalRead(3)==0)&&(i==1)&&(n>deg))
{

o
i=0;
}
else if((digitalRead(2)==0)&&(digitalRead(3)==1)&&(i==0)&&(n>deg))

¥/ Un whil(m==0)

}// close whillnon==1)
}// close void loop

void requestEvent()
{
Wire.write(code);
}
void receiveEvent(int X)
{
X=Wire.read();
int A=X;

}

int check_code(int g,int turn)



{
if(g==0)
{
code=999;
}
else iflg==1)
{
code=202;
}
else iflg==3&&turn==1) // part D %147 window blackgreen
{
code=203;
}
else iflg==3&&turn==2) //Part E #1974 table blue
{
code=204,
}
/*else if(g==3)
{
code=204;
}
else if(g==4)
{
code=205;
¥/
else if(g==5) // part A, B 119U
{
code=206;
}
return code;

}

n.7 Wsunsudaunisuansua (Visual CH)
using System;

using System.Collections.Generic;

using System.ComponentModel;

using System.Data;

using System.Drawing;
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using System.Ling;

using System.Text;

using System.Windows.Forms;

using System.lO.Ports;

namespace Writebymm

{

public partial class Form1 : Form

{

public Form1()

{

InitializeComponent();

serialPort1.0pen();

private string sensor,

private int A = 1;

private void btnStart_Click(object sender, EventArgs e)

{

serialPort1.Write("1");

txtwork Text = "Start";
timerl.Enabled = true;
timer2.Enabled = true;
timer3.Enabled = true;
timerd.Enabled = true;
timer5.Enabled = true;
timeré.Enabled = true;

"C:/Project2012/MODEL/Part A/aniA.gif";
"C:/Project2012/MODEL/Part B/aniB.gif";
pictureBoxC.ImageLocation = "C:/Project2012/MODEL/Part C/C0.jpg";
pictureBoxD.ImageLocation = "C:/Project2012/MODEL/aniD.gif";
pictureBoxE.ImagelLocation = "C./Project2012/MODEL/aniE gif";

txtA. Text = "Work”";

txtB. Text = "Work”;

txtC.Text = "Work";

txtD. Text = "Work";

pictureBoxA.Imagelocation

pictureBoxB.Imagel.ocation

1
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txtE. Text = "Work";

private void btnStop_Click(object sender, EventArgs e)

{

serialPort1.Write("2"):
if (A==1)

{

txtwork. Text = "Stop";

timerl.Enabled = false;
timer2.Enabled = false;
timer3.Enabled = false;
timerd.Enabled = false;
timer5.Enabled = false;

timer6.Enabled = false;

"C:/Project2012/MODEL /Part A/AQ.jpg";
pictureBoxB.ImagelLocation = "C:/Project2012/MODEL/Part B/BO.jpg";
pictureBoxC.ImageLocation = "C:/Project2012/MODEL/Part C/C0.jpg";
pictureBoxD.Imagel ocation = "C:/Project2012/MODEL/Blue/B0.jpg";
pictureBoxE.Imagel ocation = "C:/Project2012/MODEL/Blue/B0.jpg";
txtA.Text = "Stop"

txtB.Text = "Stop";

txtC.Text = "Stop";

txtD.Text = "Stop";

txtE.Text = "Stop";

pictureBoxA.Imagelocation

I}

private void btnReset Click(object sender, EventArgs e)

{

serialPort1.Write("3");
txtwork. Text = "Reset";
timerl.Enabled = false;

timer2.Enabled = false;

timer3.Enabled = false;

timerd.Enabled = false;

timer5.Enabled = false;
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timer6.Enabled = false;

txtA.Clear();

txtB.Clear();

txtC.Clear(),

txtD.Clear();

txtE.Clear();

pictureBoxA.Imagelocation = "C:/Project2012/MODEL/Part A/A0.jpg";
pictureBoxB.ImagelLocation = "C:/Project2012/MODEL/Part B/B0.jpg";

pictureBoxC.Imagelocation = "C:/Project2012/MODEL/Part C/C0.jpg";

pictureBoxD.ImageLocation = "C./Project2012/MODEL/Blue/BO0.jpg";
pictureBoxE.ImagelLocation = "C:/Project2012/MODEL/Blue/B0.jpg";
txtA.Text = "Reset";
txtB.Text = "Reset";
txtC.Text = "Reset";
txtD.Text = "Reset”;
txtE. Text = "Reset”;

private void btnPort_Click(object sender, EventArgs e)
{
if (serialPort1.DiscardNull)
{
serialPort1.0pen();
groupBox1.Enabled = true;
}
else
{
MessageBox.Show("liilaranasn”);
groupBox1.Enabled = false;
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872

L298

DUAL FULL-BRIDGE DRIVER

= OPERATINGSUPPLY VOLTAGEURP TO 46V

= TOTALDC CURRENT UPTO4 A

= LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 15 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L2498 is an integrated monolithic circuit in a 15-
tead Multiwatt and PowerSO20 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enableinputs are provided to
enableor disable the device independentlyof the in-
put signais. The emitters of the lower transistors of
each bridge are connected together and the carre-
sponding externatterminal can be used for the con-

BLOCK DIAGRAM

Multiwatt15 PowerS020

ORDERING NUMBERS : L298N {Multiwatt Yert.)
L288HN (Multiwatt Horiz.)
L298P {PowerS020)

nectionofan externalsensing resistor. An additional
supplyinputis provided so that the logicworks at a
lower voltage.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Power Supply &0 WV
Vi Logic Supply VoRage 7 ki
ViVen  |Inputand Enable Voltage ~03w7 W
iy Peak Cutput Curent {each Channel}

— Non Repetitve (1 = 100us) 3 A
~Repeftive {80% on —20% off; o = 10ms) 25 A

-DC Operation 2 A

Wyens Sensing Voltage -1te23 W
Py Total Power Dissipaton (Tegse = 75°C) 25 W
Tee Junction Operating Temperature -2510 130 C
Taz T, {Storage and Junction Temparature ~4010 160 C

PIN CONNECTIONS (fop view)

PERN N\
@

@ Plultiwatt 15

@.

N it

ol |
o4 =

“ kW koo s

=

CURRENT SENEING B
oUTRPUT Y

DUTPUT 3

WEUT 4

ENABLES

MNPUT 2

LOGIC SUBPLY VOLTAGE Yan
SR

WNEUT 2

ENAELE A

P €

SUFPLY VOLTAGE Wy
QUTALUTZ

SUTEUT §

CURRENT SENGMG A

TAR OOSIECTEDTO Pm G DO
GND 1 25 £ GmD
Serse A 2 5 §0) Sensed
M, 3 18 L] NE
out t ] 17 £ outa
outz 5 PowerS020 4z 3 puis
Wy & 15 70 mpund
Inpus ¥ 7 14 B Epabe e
Erapie & E 13 E£00) irow 3
input 2 3 12— vss
GHD 18 15 Y GHD
o e g
THERMAL DATA
Symbol Parameter PowerS020 | Multiwattis | Unit
Ritj-raze | Thermal Resistance Junction-case Max. - 2 TN
Rinpamn | Thermal Resistance Junction-ambient Max. 13{"} 5 TN

{*] Mourtad on auminum subsimts




PIN FUNCTIONS {referto the block diagram)

72

MW.15 | PowerSO Name Function
115 218 Sense A; Sense B | Between this pin and ground is connected the sense resistor o
control the current of the load
23 45 Ot 1. Out 2 Cutputs of the Bridge A the current that fiows through the load
conneded between these two pins i manitored at pin 1
-+ 8 Wy Supply Voltage for the Power Cutpu Stages.
A non-nductive 100nF capacditor must be connected between this
pin ared ground.
57 7.8 Input 1, Input2 | TTL Compatible Inputs of the Bridge A
841 14 Erable A; EnableB | TTL Compatible Enable Input: the L siatedisables the bridge A
{enabie A} andlor the bridge B (enabie Bl
g 1.10,14.20 GND Ground.
4 12 V&S Supply Voltage for the Logic Blocks. A100rF capacitor must be
conneced betwesn this pin and ground,
10; 12 13:15 lnput3; Inputd I TTL Compatble inputs of the Bridge B.
13: 14 1847 Out3; Qut 4 Cutputs ofthe Bridge B The curren that flows through the load
conneded between these two pins is monitored at pin 15,
- 318 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V, Vss = 5V, T, = 25°C; unlessotherwise specified)

Symbaol Parameter Test Conditions Min. Typ. Max. | Unit
g Supply VolRage (pin 4} Operative Condidon Ve 2.5 48 1 v
Wes Logic SupplyWoltags (pin 8} 4.5 5 7 A
Iy Quiescant Supply Gurnent {pind) W, =H, | =0 V=L 13 a2z ma
] Vi =H 50 70 mé&
Men = L e = 4 mA,
Iss Quiescent Current from Vs pin@) Ven=H; L=0 V=L 24 38 s
Vi=H 7 12 mé
Ven =L Vi= X ] s
Vi Input Low Voltage ] -0.3 1.5 W
(pins5, 7, 100 13}
Vin Input High Voltage 23 vss W
fpins 5.7, 10, 12)
he Low Voltage input Current Wi= L ~-10 HA
(pins 5, 7, 30,12}
le High Voltage Input Current Vi=H 2 Visg -0.8Y 30 100 A
(pins &, 7, 10,12}
Ven =L JEnable Low Voltage (pins 8, 11} 0.3 15 i
Ver = H JEnable High Vokage (pins 8. 11} 2.3 Vg L
lan =L JLow Volage Ensbie Current fVen =L -10 v
(pins 8, 11}
len =H [High Voltage Ensble Curremt Ven = H £ Ve =08V 30 100 A
[pins 8, 11}
Vegsson | Source Saturation Voltage L=A 0es .38 1.7 W
b= 2A 2 2.7 L
Verswi |Sink Saturation Voltage L=1A (5 085 12 18 v
i =2A (5} 1.7 23 5
Yeogem | Total Drop jL=1A (5) 1.80 32 W
§o=28 (5 4.2 W
Wames Sensing Voltage {pins 1, 15) -1 {1} 2 W




ELECTRICAL CHARACTERISTICS {continued)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Ty (Mi} [ Source Currem Tum-off Delay O0EVita D8I (Zk{4) 1.5 ' Hs
Ta (¥} |Source Current Fall Time 08L wdlh (24 0.2 s
Ta (Vi) [Source Currert Turm-on Delay 08Wite 018 (2k{& 2 s
Ta (V) | Source Current Rise Time O.th 0081 2143 0.7 ns
Tz (Vi) | Sink Curert Tum-of Detay josvitenoil,  (3%(4) 07 us
Tg (V1 [ Sink Currert Fall Time joer w011, 3k 0.25 us
Tz (Viy [ Sink Currert Turn-on Delay 05V ta 081 (3} (4) 1.8 us
Ts (V) [ Sink Curent Rise Time Otk s8I {33 0.2 us
fo (Wi [Commutation Frequency L= 2a 25 40 HHz

Ty {(Ven) | Source Current Tum-off Delay 05 Wanto BBy (25 4} 3 HS

Tz {Ven} |Source Current Fall Time D9 w0011, (2} (4} 1 us

T3 {Ven) |Source Currert Tum-on Delay J0EWentoQ Tl (2% (4) 0.3 s

T4 {Van |Source Currert Rise Time 0.1k w0001, 2k o4 us

Ty (V) | Sink Cumernt Tum-off Delay D5Vt QB (3k {4} 2.2 us

Ts {Vern) [Sink Cumert Fall Time 08l wodlly {3} i4) 0.35 s

T7 {Van) | Sink Cument Turm-on Delay O.8 Ve to 0.6 i (3% (4} 0.25 Jit]

Te {Ven) |Sink Curemnt Rise Time il 20081 3)(4) 0.1 us

11 152neng voliBge can be ~1 W for LS 50 ueed; In 51530y 132 Vs MIN & ~0.5 W
2 Sesny 2
31 Sesng d

4} The ioad must 02 3 pureresisior

Figure 1 : Typical SaturationVoltagevs. Cutput

Figure 2 : Switching Times Test Circuits.
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Figure 3 : Source Current Delay Times vs, Input or Enable Switching.
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Figure 4 : Switching Times Test Cirouits.
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Figure 5 : Sink Cumrent Deday Times vs. input 0 V Enable Switching.
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Figure7 : Forhigher currents, outputs can be paralisied. Take care to paraliel channel 1 with channei4

and channei 2 with channel 3.
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Figure 6 : Bidirectional DC Motor Confrol.
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APPLICATION INFORMATION {Refer to the block diagram)

1.1. POWER OUTPUT STAGE

Thel 288integratestwo poweroliputstages{A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in comr
monor differenzial mode, dependingon the state of
the inputs. The cument that flows through the load
comes out from the bridge at the sense output; an
externairesistor {(Rza ; Rse.) allows todetect the in-
tensity of this current.

12 INPUT STAGE

Eachbridge is driven by means of four gatesthe in-
putofwhichare Int: In2; EnAand In3; Ind : EnB.
The Ininputs set the bridge state when The Eninput
is high; a lowstate of the Eninputinhibitsthe bridge.
Ali the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usualiy of 100 nF, must
be foreseen between both Vs and Vss, o ground,
as near as possible to GND pin. When the large ca-
pacitor of the power supply is too farfromthe IC, a
second smaller one must he foreseen near the
L2258

The sanse resistor, not of 3 wire wound type, must

be groundednear the negative pole of Vs that must
he nearthe GNO pin of the | .C.

This solution candrive until 3 Ampsin DC operation
and untit 3.5 Amps of a repetitive peak current.
OnFig 8 itisshownthednving of a twophasebipolar
stepper motor | the needed signais fo dnve the in-
puts of the L298 are generated, in this example,
fromthelC L2587,

Fig 9 showsan example of P.C.B. designedforthe
application of Fig 8.

Eachinput must be connected to the source of the
driving signals by means of a very shart path,
Turn-Onand Tum-Off; Beforeto Tum-ONthe Sup-
plyVoltageand beforeto Tumit OFF  the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a hidirectional DC motor confrol Sche-
mafic Diagram for which only one bridoe is needed.
The external bridge of diodes 01 to D4 is made by
four fast recovery elements {tm <= 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load curent.

The senseoutputvoltage can be used to control the
current ampitude by chopping the inputs, or to pro-
¥ide overcument protection by switching lowtheen-
able input.

The brake funcbion (Fast motor stop requires that
the Absolute Maximum Rating of 2 Amps must
neyerbe overcome.

When the repetitive peak current needed from the
load is higher than 2 Amps, @ parallsled configura-
tion can be chosen{See Fig. 7).

An extemal bridge of diodes are required when in-
ductive loads are driven and when the inputs of the
ICare choppad. Shottkydiodeswouldbe preformad.

Fig 10 shows a second two phase bipolar stepper
motor control circuit wneme the current is controlled
by the |.C. LB5086.



Figure 8 : Two Phase Bipoiar Stepper Motor Cireut,
This circuit drives bipolar stepper motors with winding cumrents up 1o 2 A, The dindes are fast 2 A fypes.
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R =R =050
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DY 10D =2 A Fastdiodes § s e aiy il

Figure 9 : Suggested Pnnted Circut Board Layout for the Circuit of fig. 8 {1:1 scaie).
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Figure 10 : Two Phase Bipolar Stepper Motor Control Circuit by Using the Current Controlier L6506
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Ra and R, unpe depend from the load currant

MIN. | TYP. | MAX. | MIN. | TYP. | MAX. NE AT
] 5 P MECHANICAL DATA
B 785 0.104
c 16 0.083
D i | 0.0%
£ lo4e| |0 [oow 0022
F | nes 075 |nooe 0.030
G | 102|127 | 152 {oo40 | oo | o060
G1 {1753 | 1778 | 18.08 | n.e00 [ 0700 { 0710
Hi | 106 0772
H2 20.2 0.785
L | 218 | 222 | 225 [0e82 | 0874 | 0886
Lt | 217 | 221 | 225 |oses4 [o.em | o.os
17.65 18.1 | 0885 | 0713
13 [17.25| 17.5 | 17.75 | 0670 | n.62c | 060
L4 | 103 | 107 | 105 |o408 |04 | 0420
L7 | 268 28 |0.104 0.114

M | 4325 | 458 0167 10478 | D161

+
b

M1 | 462 | 508 | 553 | 0182|0200 0218
18 | 28 joors 0.102
st | 18 26 | 0078 ] 0.102 Multiwatt15 V
Diat | 266 385 | 0144 | 0152

[}
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m -
oM o oo OUTLINE AND
T, | TYR. P max | MmN | TYp. [ mAX

- MECHANICAL DATA
A 5 0197

8 2,86 0.104

& 18 0.083

£ | cas o555 | 0.0tE 0.022

F | oss 0.75 | o.oze 0.030

G | 114 | 127 | 14 |ooes|ooso|opss

Gt | 1757 | 1778 | s7.01 Joev2 | o700 | 0708

Hi | 168 | o

HZ 20.2 0.785

L 2057 0,810

L1 18.02 0.710

L2 254 9100

L3 | 17.25] 175 | 17.75 | 0.679 | 0650 | 0.600

L4 | 103! 107 | 100 | 0408|0421 | 0400

L5 528 0.208

LE 238 0.004

L7 | 285 28 | D104 0114

5 18 26 | 0075 0102

st | 1@ 28 | 0078 0102 Multiwatt15 H
Diat | 285 385 | D.144 0.182




DML mum inch
MIN. | TYP. [ M| MIN. | TYP. | MAX OQUTLINE AND
A a8 0142 MECHANICAL DATA
ai 0.1 D3 oo 0.012
a? 33 _ 0.130
as 0 0.1 | 0.000 0.004
b | 04 083 | 0016 0.021
c | 023 0.32 | 0,008 0.013
D1} | 153 8 [oa2 0.830
o1 | ¢4 .8 {0370 0.388
E 13.9 145 | 0.547 0.570
e 137 0.050
&3 11.43 ' [ 450
£1413]| 100 111 1042 0.437
E2 2.4 0.114
E3 | 548 6.2 10228 0.244
G 0 01 | 0000 0.004
H | 5 159 | 0810 0.6268
H . 44 0.043 JEDEC MOQ-166
L | os 1.1 o031 0.043
N 10° {max.)
5 8 (max.}
7 I 1o ] 0.394 |
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TCRT5000(L)

Vishay Semiconductors

Reflective Optical Sensor with Transistor Output

Description

The TCRTS5000 and TCRTS00L are refiective sensors
which include an infrared emitter and phototransistor
in a leaded package which blocks visible light. The
package includes two mounting clips. TCRTS000L is
the long lead version.

Features
+ Package type: Leaded @

+ Detector type: Phototransistor

+ Dimensicns:
L102mmxWSB8mmxHT7.0mm

» Peak operating distance: 2.5 mm

* Operating range: 0.2 mm to 15 mm

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

+ Emitter wavelength 850 nm

* Lead (Pb)-free soldering released

* Lead (Pb)-free component in accordance to RoHS
2002/95/EC and WEEE 2002/98/EC

Order Instructions

TCRTE000

il
Tep view

Applications
* Position sensor for shaft encoder

* Detection of reflective material such as paper, IBM
cards, magnetic tapes eic.

» Limit switch for mechanical motions in VCR
+ General purpose - wherever the space is limited

Part Number Remarks Minimum Order Quantity
TCRTS000 3.5 mm fead length 4500 pes, 50 pesfube
TCRTS000L 15 mm ‘ead length 2400 pcs, 48 pesiube

Absolute Maximum Ratings
Tamp = 25 °C, unfess ctherwise specified

Input (Emitter)

Parameater Test condition Symbol Value Unit
Reverse volage Vi 8 v
Farward current i 80 mA
Forward surge current Lhbei0us I 3 A
Powsr dissipation Tame €26 °C Py 100 mw
Junction temperature T 100 ‘C
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Output (Detector)

\ 4
VISHAY.

Parameter Test condition Symbol Value Unit
Collector emitter voitage Veeo 7 v
Emitter coliector woltage Veco 5 Y
Collzctor current I 100 mA
Power dissipation Tamp £ 55 °C Py 100 mwW
Junction temperature T 100 e &
Sensor
Parameter Test condition Symbol Value Unit
Totat power dissipation Tamp < 25 °C Piat 200 mw
Operation temperature range Tame -2610+85 i &)
Siorage temperature range Tstg -25t0+ 1990 o
Soldering temperature 2mmtromecase, i< ils Teg 280 "
300 |
:ff Coupled dovice
5 200
3
g Phatotransistor
5 ol N
£ 15 - dioda) \
a \q
1]
0 25 50 75 100
8% 11071 Tamg - Ambient Temperalure ('C)
Electrical Characteristics
Tamn = 25 °C. unless othernwise spacified
Input (Emitter)
Parameter Test condiion Symboi Min Typ. Max Unit
Forward voitage Iz = 80 mA Ve 1.26 15 v
Junction capacitance Va=0V,1=1MHz G 17 pF
Radiant intensity ly=80 mA, ln=20ms Ig 2% mWisr
Peak wavelength e =100 mA Ap 940 nm
Virtual source diameter Method: B3 % encircled energy & 21 mm
Output (Detector)
Parameter Test condition Symbol Min Typ. Max Unit
Collector emitter voltage le=1mA 70 Y
Emitter collector voltage =100 A 7 v
Collector dark current Vee =20V, i =0,E=C lego 10 200 nA
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Sensor
Parameter Test condition Symbol Min Typ. Max Unit
Collector current Vep =58V Ip = 10mA, e B2 0.5 1 2.1 mA
D=12mm
Collector emitter saturation I =10mA, Ip = 0.1 mA, L 0.4 v
voltage D=12mm

) See figure 3
2 Test suriace: Mirror {Mfr. Spindler a. Royer, Part No 340005)

.
Flat Mirror d = working distance |
“ =225 mm |
Aem 2 /H" D = Distance
2 12=02mm
# TCRTS000MN, 702 0.2 mm
i
' fisa #
Yy L\
{ |z i
96 12314 d Yoy
Figure 2. Test Circuit Figure 3. Test Circuit
Typical Characteristics
Tamp = 28 *C, unless otherwise specified
1000 a 12
§ Veg =5V
IF= 20 mA
-
ERRL // H
z =) 1 ~]
- ™
S} 10 / &) . ] d ™
. LY
: 3 P ol
g 2
£ a0 08
F=1 )
i =
= [ « 07
B
} 2
01 & os
G 02 040608101214 16 1820 -3 -20-10 0 10 20 30 40 50 60 70 80 90100
56 11862 VF - Forward Voltage (V) ssyirez  lareh - Ambient Temperatura (°C)
Figure 4. Forward Current vs. Forward Voitage Figure 5. Relative Current Transfer Ratio vs.

Ambient Temperature
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10
E Vep =5V
T
= 3
£ L
[ET A |
A
= F
3 oog —
o001 IR S SR RTIT ST
0.1 1 10 100
w2 Ip - Forward Current (mA)

Figure 8. Coliector Cutrent vs. Forward Current

10

gl
L—~—"" | %=50mA

20 mA

—
18 ma

||rrnTr|——|—rrrrn'r
A \

SmA

=]

I~ Collector Curmnt (ma)

I&LJ‘I:I:

L1y L L1l

0.0

L L 1liul

i
0 4 10

100

2 11784 Ve - Collector Emitter Vaoitage (V)

Figure 7. Collector Emitter Saturation Voltage vs. Collector Current
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T T 1T
=
n
o
<

ranshar Ratio (%)
=

T T TTITm,

//

g
= iE
< E
= E
o -,
{}5 L1 L1111l L1 1l | TR
[ ] i 10 100
86 41788 I - Forward Current {mA)

Figure 8. Current Transfer Ratio vs. Forward Current

Veg =10V
H Ig = 20 mA
g 10 E
5]
5 0a AN
: LN
3 & N,
o 08
: N
e
x N
02
0.0
¢ 2z 4 & 8 1§ 12 14 18
96 11705 o - Distance to Refiecting Card {mm;}

Figure 8. Relative Collecter Current vs. Distance
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Package Dimensions in mm
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* Talerances related

#% Tolerances related
on lead end

Footprint Top View

{oll,

to reference plain A

o

.

.

g

Pecheital o awings
atcording te DN
szatiftiation

All dimensions in m;

Drawing«No : 6558-5146.01-4 [

Issue &, 110407 3 g
b ¥
95 14267 __4$, ; \_||»
ﬁ/ A=

TCRT5000, Tube Dimensions

| F——— 0
A =R )l

with rubber stepper
lalerance: +0.5mm

Lenghh. 5752 1mm

All dimensing w1 aa
drawing-Ma - 5 100-513% 01-4
lesue 1 100500
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TCRT5000L, Tube Dimensions

||

M T

2

\ L 7.4

| ~—L gy

o) el
D.6.84
7 18
Wilh stopper pins
Toterante: 10.50m
Lengeh 575 fmm

Al dimensions inmm

Drawing-Na: 97005778 014
fseme: 1, 250240
09

Ozone Depleting Substances Policy Statement

Itis the policy of Vishay Semiconductor GmbH te

1. Mest all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating
systems with respect to their impact on the health and safety of our employees and the public, as well as
their impact on the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are

known as ozone depleting substances {ODSs).

The Montreal Protocol (1987} and its London Amendments (19980) intend to severely restrict the use of ODSs

and forbid their use within the next ten years. Various national and international initiatives are pressing for an

earlier ban on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use

of ODSs listed in the following documents,

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments
respectively

2. Class 1 and Il ozone depleting substances in the Clean Air Act Amendments of 1980 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C {transitional substances) respectively.

Vishay Semiconductor GmbH can certity that our semiconductors are not manufactured with ozone depleting

substances and do not contain such substances.
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We reserve the right to make changes to improve technical design
and may do so without further notice.

Parameters can vary in different applications. All operating parameters must be validated for each
customer application by the customer. Should the buyer use Vishay Semiconductors products for any
unintended or unauthorized application, the buyer shall indemnify Vishay Semiconductors against all

claims, costs, damages, and expenses, arising out of, directly or indirectly, any claim of personal

damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany

Disclaimer

All product specifications and data are subject to change without notice.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
{collectively, “Vishay"), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein
or in any other disclosure relating to any product.

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay's terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this
document or by any conduct of Vishay,

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay preducts not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact autharized Vishay personnel to abtain written terms and conditions regarding
products designed for such applications.

Product names and markings noted herein may be trademarks of their respective owners.
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ATMANUIAN A
N1SL5UAUNIS LYIUSLASY Arduino

A.1 N15AAR4 Driver vas USB Bridge ¥84uasn ET-EASY168 STAMP

U9$n ET-EASY168 STAMP a¢l4@w USB Bridge 204 FTDI Wusnarslunisifousau
aoufames PC Tag USB Bridge wes FTDI azvhwinidusnandunisifoussuasinsadoans
TEnIATDIRENAADS PC AU MCU ATmega168 9aduadn ET- EASY168 STAMP Tuzduuuves
wasmaynsu(Visual Com Port) laslusunsy Appllcatlon s iiviuaguunoninmes PC
S'JS,JM\‘]T,U‘ELLﬂiiJ Arduinodgalediiiu ‘WEJiGl USB m‘uamaﬂuuasm ET-EASY168 STAMP Junasa
doansoynsu (Com Port) Feawilaviiy smmLmadﬂauwamawaa;ﬁmﬂammimm Driver
dm¥u USBBridgeved FTDI Wirauuda dlovnisifousiaans USB vesusdn ET-EASY168 STAMP
11U USB HUB meufiaines PC dalsiinufnga Driver wes FTDI Wraufagdowinisinds
Driver Wfuuefalideusouduneudlisdudunoudsi

1. 93unusu CD ROM U559 Driver w84 FTDI 1liwou vdo Tunsdliigldlshnisinds
TUsunsuves Arduinoliifeuiesud? melulndinesvadlusunsy Arduinofiazdl Driver weFTDI
FaunFouliliFuuTouuds Taoezegil “Charduino-0012\drivers\FTDI USB Drivers\”

2. ﬁwmmﬁauma USB we3uasn ET-EASY168 STAMP hiunesn USB HUB vauAIeq
FlEJiJ‘W’JLG]@‘i PC &3 Windows agnsranugunsailval Ineiu “FT232R USB UART” uazudsloigld
¥hnsAmaDriver Tiugunsal Asgu

-.l-b:qd-New-Hardwéfe'w-'r.m‘rd T o S
Welcome to the Found New
Hardware Wizard

This wizaid helps you ins:al safiware for:
FT232R USE UAR™

1 1 yuu hardwae vame wilh an instalalivn CD
‘g or floppy disk, insert & now.

‘whal do vou want the wizard tc do?

.;;'.."' -al the softaare automalically (Jeconmsrded
; O, ai hon a [nlonpcc?!e loea v:n v&dmrccdl E

[lick Nax' tn eantiane

3. 1¥iden Install from list or specific location (Advanced) u&idan Next §1 Windows
Razudslildszysumidnamosfiussqlnd driver vos FTDI 1Y Alsidont Browse uandenludh
Drive uaz Tnawmesiivlwg Driver 1% FathgloldvihmsAndslusunsuves Arduinoliuda Al
\Fenlufl “Carduino-0012\drivers\FTDI USB Drivers” uw&aidon Next g5y



Browse For Folder

Select the folder thak contains drivers For vour hardware.

=y arduing-0012
=y

1 reference
& 7y sketchbook
i AVRDude
® o avr-libc-1.6.2

W
———

To view any subfolders, click a plus sign above,

Found New Har dware Wizard

Plzase choose your search and installation options.

(%) Search for the test driver in these locations.

Uze the check baxes below to limit o expard the default <earch, which noludes local
paths and removable redia. The best driver found #ill be hstalled.

[} Search removabie meda (floppy. CD-ROM...|

- & LA e 2 .
4
§
v ﬁ Drowse 'J‘
7 Dant search, | wil chodse the diver to instell. R

Choose tis option to select the device driver from a list. V/indows does not guarantee that
thz driver you choose will be the best match for your hardware.

< Back i Net > l( Cancel

par s J

4. Tutumauillusunsu Windows sgvin1sduniuazings Driver Wiugunsel 1¥sednag
wmMshnuasaseuios wdiden Finish sy

Fosnd New Hardware Wizerd

Pleate wait while the wizard searches...
5
@ FT232R JSB JART

(Bt ] o e |




91

:#éundﬂawﬂafdwareﬂﬁmré SRS

Completing the Found New
Hardware Wizard

The wizard has finished instaling the sof ware for:

e USB Seiial Cenvener

Click Finich to ¢ aez the wizard

5. RARINVIINITAAAY Driver 109815AWI5IT8UTDELAY Windows Aagmsianuiniiaunsel

)
lwil gniension lnedugunsalszian “USB Serial Port” uazudalviilivinisfians Driver

ifugunsnilwinseydu “USB Serial Port” SnaSwils FeiliBenszysumisinaimosmiulng
. Vo v oA 4 ] v v A W
Driver 17 @sliidonmilaudunouluinded 3 fegu

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
This wizard helps you nstall softaare for

UG Senal Marl

{*} If your hardwata came with an inctallation CD
i w Nuppy disk, mseil il nuw.

el du you weril e vizard uds
3 Iretall the coftwars autcmatically [Reconmended)
ot ey

i@ Trstall from a Tstor specifia uzdiar:[tdaan:pnfg

Cliclc Mestt te continuc

Jp e

Please chvuse your seach end installation uplivns.
;

(% Geatch for e bes: criver in thess ocaticns.

Uss the clreck bare: beow 1o finit o* expand tie celault search, which inchudes lozal
path: and ‘emovable media. The bast driver ‘ourd wil 2€ insialed.

[[] Seach iemovatle rredia [lcppy. CO-ROM..)

[T Inchids hie oodtion in the acarch:

Chaduro 00| MiversFIDIUSE Drives v

3owse

i hent sparch | will chonse e diver te inglal

Chose thir opticn to szlect he device diver from a ksl Windows does net guarantee that
tae criver you chaose wil ke the bes! maic s ‘or your varewars.

< Rark g Nﬁﬂ)sl [ anrel E
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6. lutumouiilusunsy Windows agvinisdumiuazings Driver Ifffugunsallisednas
umshauaiaseusosudaden Finish fagy

Please wait while the wizard seerches... n
>

@ USB Seial Port
3

¢ Jak | Fanrel [

Found Now Har dwara V_liz_ar-rf i \

Completing the Found New
Hardware Wizard

Thie wizaid lias (oiishied installing the sulvsane [,

‘_,? L15F Srral Port

Click Cinish 1o close the wzard

[

et

7. winshnisAnde Driver oufesuda faunsoldnugunsalldud uiitonin
Qﬂﬁaa’l,ua%y’qmﬂﬁﬂﬁéfmwﬁ'ﬂﬂﬁvmimaaaauLLasU%’ULLﬁiqFiﬂﬁﬁ’uqtlniﬂifiau Tneludumauills
U “My Computer — Control Panel — System — Hardware — Device Manager” &2
¥N13ATIERUT Ports (COMRLPT) udagiidetes “USB Serial Port” Felvigldandmuneiavves
Com Port wasgUnsaifenaald ifteldd1ededslumaBonldau fgy
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£, Device Manager
File  Action View Heb

v DFS GE 3 =NE

+ 5 Computer P

+. 4 Disk drives

# 4 Dispiay adagters

¥ . DVDICD-ROM diives

% ) Floppy disk controlers.

+ 4 Floppy disk drives

+ ) IDE ATAJATART controlers

8y [EEE 1394 Bus host controlers

+ & Keyboards

i+ Mice and other painting devices
B Moders

@ U Montors

=3 Ports (COMBLPT)
3 Prioter Port (LPT1)
¥ Prolfic USs-to-Serial Comm Port (COMM)

+ B Sound, video and game controlers
+ g Systemdevices
+ ©p Universal Serial Bus controkers »

8. ludumouilvindnundiesonnne (+) wiiwide PortsCOMLPT) udmewngUnsali
0“USB Serial Port” mwiisildviinisiada Driver 1i3ovosudn vie dnlaiwiladngunsel
snanldgunsaiiduresuain “ET-EASY168 STAMP” wiselil Wmadeusisn1saenansUsB oon
swegunsalfandnagdesnely whileideuay USB nfudaulud sweipuegUnsalfandnaf
e biiiusnasi dmnetisgnios Alihnisaanundd TabsnedevegUnsaifanan
lousgwiising USB Serial Port Properties Tusnudalidondt Port Setting wd1idan Advance
werhlufmuadlifugunsalliGeuses il

a. USB Transfer Size — Receive (Bytes) lirvusiilu 256
b. USB Transfer Size — Transmit (Bytes) Irivunidu 128
¢. BM Option — Latency Timer (mSec) Tmuuaidy 1

LISt Serial Port (COMB) Properties

| Ganeral| Port Seltings | Driver | Detads

Bits per second: | EXTVRMMINENNNN |
bugirls TN Y
Paiy Nore
e 1 " : ., Fl

Flow cantrol: - None wl

! Restore Defaults
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Advanced Settings for COMS

COM Port Number:

LS8 Transfer Sizes
Select lower settings to correct performance problems at low baud rates.

Selsct higher settings for Faster performm

Trarsmit (Bytes):

B Optiore Miscelanmats Optiohs

Select lower settings to correct resporse problems, SarialE okt

Latency Timer (msec): Sarial Frinter

Cancel If Power OFf
Timeous Event On Surprise Removal 0
Minimurn Read Timeout (msec) 0 a Set RTS On Close

Minirmum Write Timeout (mseck g = Diszble Modem Ctrl At Startup

A.2 ANTAAILIIUSLNTY ET-EASY168 STAMP WuU Arduino Project
auUsnALEIUeTn ET-EASY168  STAMP 99115 Aimsslusunss Bootloaderl3le

Seufosuds Tagld Bootloadero “BOOT EASY168 AUTO 16MHZ.HEX” daflu Bootloaderd
n1afuudin lddduaduain Arduinomﬂ%’Uﬂaqﬁaulmmiﬁwmimi Welwnsvineu
AeandeiuszuuBIauIfUtUaTa ET-EASY168 STAMP I#Bstu Taulusunsy Bootloaderias
T¥dmiuRnsedeasiteds Upload Code NABNANIADS PC Tinu MCU Tuuesavinau Tagld
fodldiaTedlusunsuneuantigsenn &9 anuastAves Bootloaderinng B7i Uiuﬂiqmmmmu
finnuantRnisviheu s

- Aoansiulusunsunneuendas Protocol wuu STK500 (STK500V1)

- 14P213157 Baudrate 19200 Tneldaanud XTAL 16 MHz

- TUsunsu Bootloaderivuin 2KByte 1aufisumia 0x3800-0x3FFF

- 14 LED fidaifuan Digital-13(PBS5) ilusfuantaniugluuned Bootloadeniany

- Wsunsulu Bootloaderazvhanlagsluiinnafmasnisida Tas MCU szGudurhan
Tu Bootloaderiifouiaue eénlsifinsAndodoansainlusunsy Arduinoneluatuszanm 3
it MCU fagaenainnsviheilu Bootloadenitelisusuvhaunuddsiiduvesdld Tay
dluilR Tnoluvaedl Bootloadervintu meudusiuasiu LED Aidel3fuadtyan Digital-
13(PB5) nsew3y 3 A%t udfinde itosonsinsedoasanlusunsudmiudaliivims Upload
Code iy MCU #silaifinnsindedoansanniusunsuvesArduinonelussognanyseuna 3
i Isunsufiag mﬂmmlﬂmmu’mmmuaLiumwLUumwaﬂﬂsLLﬂmw’ﬂ.‘maumuwuw
uanmﬂuummﬂuaammimﬂaaulﬁ.i‘l‘z’ﬂﬂmﬂmBootloaderiummﬁwu AuwuulUstnTy ve9
Arduinolsinsae Tngldluunsy Bootloaderiite “ATmegaBOOT 168 _diecimila.hex” Tnglwa
fandrazgnussqlily Drive uarlwawmedidsafuiuiiflélivinnisindelusunsuves Arduinold
usIfe
“Carduino0012\hardware\bootloaders\atmega168\ATmegaBOOT 168 _diecimila.hex”
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wingdlsfimulunisiiazanunsavnsindalusunsy Bootloader Code T8y MCU lmuus’ﬂfu
wﬂumaamﬂiaﬂuammumwmw Program Code 1ifiu MCU et Iﬂ&I’L%Lﬂ‘iENIU'iLLﬂ‘iﬁJ‘VIJJ

mmamummmu‘um “AVRISP” 283 ATMEL WU

A.3 N1SAAAIIUSHASUArduino

U IDE 10 PIN Iﬂwu'm

wasnialivinnsings USB Driver WuvssafiuiiGautesudidusuatoduduney
y9an1TATsunsuEEUTuRsuse N duFulUATuSsweensldeunsideulusunsunas
nsfnwseuiiegmumuienisuduiieuduariesinisinslusunsuveArduinotite
’l%l‘fJuIU'imeﬁm%’UﬁﬂmL?aufﬁaﬁﬁwﬁu‘ﬁgumauﬁadalﬂﬁ
1. ¥ms unzip TWd%e“arduino-0012-win.zip” Hlugnimpandwenusiiliviinsg unzip 13
fiRoot usngalu Drive C Tasudsanyiins unzip Souspsudarlalusunsuegi“crarduino-

0012~

2. ¥m15d8 Run lUunsy “arduino.exe” aglanasiagy

arduind. ooiens

S C i

int GUedPin =Y\135
eid setup()
{
pintaode (ledPin, OUTPUT)
}

d loop ()

i/ LED canmected to digital pin 13

whew the sketch starts

digital pin as output

3. Tupsausnvasmsisenldaulusunsy Tiinng

. v o 2 = 1 -
189 ArduinoliFsufesiduneu ieswnluilag

o

€
ﬂ']%u@ﬁ%ﬂU‘Uﬁ’l%@LL’ﬁ‘Wﬂ

glaaunulusunsy
Uull 3n1509nwUU99shazasaIsaLIsuadn
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wuusineqdmivihinldanuiuiulusunsuimuives Arduinoliunnuewansgu Taslunsdlues
vain ET-EASY168 STAMP liivhnisidendmusdevesadu “Diecimila” Tnsadnunddl “Tools

— Board =>ArduinoDiecimila” Aegu

Auto Format Cir+T |

Copy for Forum
Archive Sketch
A . Arduino Nano
Serial Port .b Arduing Pro or Pro Mini (8 MHz)
Burn Bootloader b Arduino BT
i Arduino NG or older w! ATmegag
Arduino NG or older w/ ATmegal 65
Arduing Mini
| Arduino Diecimia

LilyPad Arduino

- ° & ° W A A ) € ) ) av v oo

4. @anmuuaningaunesn dmiudnsadeasnuuain lunssiununeiay Comport Alavin

N13AAAY Driver 989 USB  L3lumauwsn 1y 6190ufams Driver 289 USB  waleviuneaw
Comport 1u COM5 l¥aanunddl Tools — Serial Port — COMS5 flagy
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- 0012 Alpha

AutoFormat  CtrleT |
Copy for Forum
Archive Sketch o
* Board ] TR
b
Burn Bootloader

int ledPin = 13; J LED omrergted fe digital pin

i setup () CETrum once. when the shetch starts

{
piufode (ledPin, OUTEUT) A4 setm the digital pan a

}

word loop() A7 rnan over and o over again

1Wrine (ledPin, HIGH) ; A #ety the LED on
w(1ooa) ; i ;
talrite (ledPin, LOU);

= a e o & [
5. ¥adoUlsulusunTy Ingadnuidn File — New WaRUNLIUSUASUNAADU YSRa19l4n1S
dr e & a oA v & o P o W W a
dulalnasegreiiasraliudr@ununudld lnsluditosuugilvmaaeuselusunsulinsensu
Ineliidien “File — sketchbook — Examples — Digital — Blink” Saaldifiagy



int ledPin = 13;

vold setup ()
{

rinMode (ledPin, OUTPUh);
}

void loop()

{
digitalWrite (ledPin, HIGH);
delay {000);
digitalWrite (ledPin, LOW);
delay (1o00);

6. daudalusunsulagndniundil “Sketch — Verify/Compile” faffotg

Import Library
Shaoyy Sketch Folder  Ctri+k

Add File...

C ohrduine exsmple.

oY oné aecaond, and

B0

I AREULno boavd, a1tk

Ealater so -that youw need ondy ar

*ohetpe Sl atduing, sefen s Tunati sl fBlank

{

}

{
digitalWrite (ledPin, HIGH):
delay (1000} ;
digitalWrite(ledPin, LOW):
delay(l000) ;

&
ing ledPin = 13; A4 LED commected to digatal pan L&
void setup () £/ ranoohce,. wher: the sketch gtart

pindcde (ledPin, OUTPUT) Flosers the digital pin ag o

void loop() A4 man over and gvey agaiy
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7. & Download Code Wiuuasalasadnudidond “File = Upload to I/0 Board” u&a
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rduino - 0012 Alpha
G0 et Sketch Tools  Help

Mewy Ctrl+N
Sketchbook 4
Save Ctr+s

Save As ..,

Page Setup Clrl+Shift+P

void setwp ()
{

pintode (ledPin, OUTPUT):
}

wiid Loop()
{
digitalWrite (ledPin, HIGH):
delay (1000)
gyitalvate{ledPin, LOW):
delay(lO00) ;

Qrushift+s [

Print Ctri+P
Preferences Ctrl+,
Quit Chri+@
T http: SAwewearduine . ceden/Tutorial /Blink
*
int ledPFin = 13; M OLED compected to o digital pan 13

/ eoence, when the skaboleguar

seta the digital pin ac outpur

dorun Qver and owvsry Ssgain

Cpaa L for s osecond

Uszunad 1 3u19 masanan
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8. AT Upload Code TAuvesaliunSsuiesud vasana

o al.t d =l 7] = s
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