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ABSTRACT

This bachelor thesis presents an Automated Arm Robot Sort and Pack the
Cartons. The automatic arm system is divided into 3 key sections; mechanical arm
system, conveying system and carton packing system. Firstly, there are 6 servo motors
which install each pivot point of the robot arm. Secondly, conveyor rollers are driven
by a wiper motor. Lastly, packaging system which is operated by a pneumatic device.
The whole system is controlled by PLC and Arduino UNO. Starting of the system is that
storage rack of pallet releases a piece of pallet wood which move on the conveyor
and it is handed to the automatic robot arm. Then the arm will automatically place 8
product cartons on the wood pallet (wide x length x height is that 2x2x2). when the
arm has set product cartons ready after that, the wood pallet is carried by conveyor
to go to packaging system that there are 2 tire cables which fasten product cartons.
Final stage, when the packaging system has been done next, there is a sensor which is
detector in order to detect the wood pallet and shows green light and projects sound
to workers to acknowledge.

In summarise, all system of this project has been operated productively.
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MsdAuldinan MINAaBINTTNIUTBINYUNG KAZAITVIABBINITHAANGBIAUA

undl 5 AinTeiuarasunanisvaass ludiuuniagndnds nsasunaninaas
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lughuunilaznanie fwead oneli Siad vawesUaury alndanasdnnaiey
ledusedinm nszvenguilawdn Wledidnvnwuges udufouaouziazalng vewnes

W8S hazasliuawmas

2.1 NLoad

T TTT
@ru AUN ~g , T I
FP1 %
MEMORY UNIT .me;(i “‘W“.@E ! ‘ { ! 1
8 codili
o

igoae
WL

UM 2.1 WiLead

=

ﬁ]’mg‘dﬁl 2.1 Wuead (Programmable Logic Controller : PLC) [1] #u1sadis Q‘Ufﬁﬂj

a & A ¢ a a v

didnnseind fignAnAunasiamnnisuldnaunuszuuauauuuuii Fudugausniiazld

a L1

3188 Pwruanlunisaivaueasiii iliAsenugenlunisetuau Asiuisla dissuy

fueadunlglun1smiuay eeindauazanuInTuidluiunIsAIuANLEENITHALYTTUY
o yddy

nsviulanvy

fiwead [2] \ugunsaididnnsedindmivaunisvialaenigluasilulasinswaises

A & a

(Micro Processer) {ugunsainantunisdanis Inefifiueadazddiuiduduns (Input) uaz

Y

@1e (Output) Nanunsasieluldnulaviufifugunsal wu fdudyaiu aindee 9 agse

3 g

Y o oa a = ! P 3 ° ¢
LGU’]ﬂUEJUWG]GU@ﬂWLL@a‘U LLa%ﬁ'J‘UV]L‘U‘UL@'W]WG]'“ﬂ3G]@‘lﬂV’n'UF’]@Jﬂqiﬂqﬂqum@QQﬂﬂﬁmLLﬁﬂQNa
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wihetaulsunsu

Programming Unit

ol
v

wihelsziiananang

AUILAINT
Memory Unit

miesnaia lWwa Power Supply Unit

www.electric1 08.com

5UN 2.2 dnwaurlaseainevesiiuead

(ﬁm: www.electric108.com/article/18/plc-programmable-logic-controller)

NFUN 2.2 Fliiudlassasiawesinead M9 dudiunivaudaludflulssnu
2MAIMNTIY LUTUNTUTRINLOATHUY QNAUNLNENALNUINRTIRE tnednuaglaswainaves
= = 1 I~ 1 [ ::gf
Hueaggnuuseanidu 3 dw fell

1. vgUszanana (CPU) vimiviAuiaslazaiuay Wiguiailouauasvesiihoad
nelulsenouniglsasasinvatgviawazdlulasinswalasiua (Micro Processor Based)
Idunugunsaldrniniiad wntdwes ndiwes was@inuees dmsuligldaunsassniuy
13951nel4 Relay Ladder Diagram ¢t fiuszananaazgeusutayaangunsaldunnsig o
Qﬂﬂﬁu%zﬁ’]ﬂ’]iﬂizmi}amaLLazLﬁU‘f’JjEJyJaI@EJIGﬁiJiLLﬂiiJ"\]’lﬂWhEJﬂTmf\ﬁ PAINNUUIL A
JoyanwunzauLargnieseanludiaunsalioniung

2. ¥dwAud (Memory Unit) imhfiivsnwilusunsuuasdeyadildlunisvia
I@mmmammamwm‘h%gmmaaﬂL"f]uﬁm%’aaﬂa (Data Bit) Melunileaiudn 1 9n adl
ANANIIENNADIN 0 K158 1 WANFEINAULAILAAIES TINLDATUTLNOUNNUILAINUINED
YhuAAD L5y (RAM) kazsau (ROM)

° Yy A 2 v v v = ° = ~
wsu indniudeyalusunsuve Muazdayaildlunisitanuresiiuead
wireaudsuniaziivunmesian q aelidmsulddulnidedoya Weiin nisludu
nseukarMadeudeyaadiuisuildie wszasiudannduaulusseenaaseaiodnd
msidsunUasunlulusunsueguey 9
o ¥ d' I3 % o [ a wa = a
sou vimthiiuteyalusunsudmiuldlunsujiinuresfiveadiniulusunsuves
% ] ] [ ] Y @, aa o [~5 4 % € a =
ALY heAudwuy seudianunsauudlaidudisen Indudesdldaunsaliiiawlunisilen

warauluswnsy winnziuauilddsanisiuasusdasiuswnsy §9huudnsey nueanuen
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Uszinilliddesldiasesdieiavlun1sliow wazaulusunsy Feanunsaldaulamviouiuusy
wilisadlduunnaidises uisiAazmandtlioInuAuautRvessen waswsulineiu
3. BuNe/Le1n e nileduna v Sudygiaaingunsalniegusniainiag

<

oyl udyeraunuanzaunddslufmheyseaienansly

2.2 919glu

JUN 2.3 vasaenqeligly

(Fiun: blog.thaieasyelec.com/what-is-arduino-ch1)

913U 2.3 9198l (Arduino) [3] 1uvesnlslasreulnsiaeslunsznateiens il
mswmunszuuwuulewiugesn vaefis madawedeyaisdueriauag (Hardware) uas
geWdln$ (Software) fueinoinelu gnesnuuusnlilinunazizousliie madeulau
vo301eluTuin dmsulinisdanulilasreulnsameiidaruunndeiy aunsaldnulén
mdgaiula dalasamslaesnueianaaesvaiy 9 sukuy dmsuldauiulesdveswmuies
amandniivinlienneluifudemnn imsegendursildnuiusuannsolvanling fuy
JumngdwsugiFusudn fldnudiaunsodaulas dd fauideseniasuase vie
Tsunsw Snvasdadululasaoulnsaiaed Aldvususgiaunsvats Sdeyanisindoy

Y

TWsunsudwsunisiseuiwazsevondulusianvulung ladnde



2.3 3iad

3106 (Relay) [4] \ugunsaifasundanului i dundanuusimén dmiuldly
Msmsgamthdusiavesneuunaliiuasuaninz sy Tnensdeunszualniliiuunadn
dmsuyhnstaniedanihduiavesiiadadeiuaintdidnnsedng Jsanunsnthiadly

Uszgnaldlunsniuauaasang o lusnuiididnvseiinduinung

MY2NJ
AC/DC 24V

Ul 2.4 3106 24 Thadt

(fi: th.aliexpress.com/i/32827538942.html)

mﬂgﬂﬁ 2.4 WTUs9md 31a¢ 24 Taad gninanlglunisdunewesifes anunsa
yaguldis 2 fiens ffefu 2 da e dudinds Wusduueweifusn Addamosluns
Fouaresanarafinlidniu wazdrufiaes Wuddvnomesmifiaes Midudatouasdn
wanadn lunssnndesdud lnsuawedin 2 diy JLGAMYUAUTUUITANT UAZELTONYY

MIUAIWNRENT MS0MU 2 ienneiuies

sUil 2.5 Siad 5 Thadt

(Viu’l: www.arduinod.com/product/533/4-channel-5v-relay)



n3U7 2.5 Tulusiaeil Siad 5 Taad gninunldlunsvsnaneugeingaduingly

v IS & a

fefiuoad dnvazediedvainddidnvselind mnwuwesnsraduingld azviinisvmin

v a Y o v

PNFURE (Contacts) Audnnindulanils e lviueadisunisyinnuanudeulendeulils

2.3.1ndnnsilaedu

Jwd Jugunsaififomiunyiduaindnefudidnnsedind lngagdosdou
nszualiliin i lnasuunaindiuuvids dmiuihluauguaeesiidanugs 9 fdesyiu
RNAUNAVS DADULNATDIILAE

wdnmsvhaoudosduvesiiad msvhaousuanleaing dwsutiounssud
Tiruanaan (Coil) Tnevhluazsifusnainiuseunnuman vilmAnauausivanlgaman
gouliduninonsuaes (Armature) Tsawn fivarsvssensiueesmunisindainiualss
(Spring) wazUanednsnunildeRnuniihduda nsdeuiionfuieed msmuaunsadoud

YDINUNFUETE THLENAINNAI DAL AUNTNAURFD NDUNTIIT98aRnagnuA Lo yn1silnadng

U

919ReTIENa UgdIwduAY Fearuisaumdnnisiluaiuauluan (Load) n391933

dannsedndsng 9 len1uieens

= (1

2.3.2 NUNHUNAUDISLAE

'
= &ala = U

JagUuSiadniivaainyaiiedanunsamuaunindudalavalsyn 81511903

[
6

duiiegninegiunthdudanindounls 4 gn AuiuadiiiisaunsanuaunITuazn3e
Nnuvemthdudalans 4 g

whagnduRaNAdauNnLTalsenITa (Pole) I 4 997 FTenMUNFURALUU

[
|

T3duuuu Wiiteadt (Four Pole Single Throw) fuaazdilidouiluduanannnindula

v a v =

[y = [ Y o = [y a I A Y o o oa 1
U‘VIUQIULL@%ﬂUVUWﬁNNﬁ@ﬂ@uMUQL‘Wll@uﬂ‘Uﬁ'J(ﬂ‘ﬁUﬂ laatdunisidenninduia NIUIU8Y

£ '
aad 1

Niaonu wtnduranuuiliivedn wandi (Single Pole Double Throw)

Tunsainludinisteunseaalnidnvnainvessiad Tuan1I$Y9INI5919U
< = a Y v v @ q’./l [y Y v Yo o o

wuutdule (Normally Open) Aingn1sUnAntndunanudakenainiu anaesnstiduranu

azdastounszualnidrvnain ludruan1ignisyiaunuudud (Normally Closed) Aa

ANEUNANUNAUNANUTIAUNANY 01909015 keNA UL B3l sunseha i1 d1vnaIn

d’IQJ = U ¥ U U = v 7 U 1
YBNANN LTI UULENADUBAIFUNE (Break-Make) MungantNduRa@senIng 1 way 2 aghen
PINAUNDUNUNAUREN 1 hae 3 EUNANY LADIINASIVIUAUTY AD NUNEUNAN 1 hay 2

v W LYY

rFUANY warazllwenIN Y AUAINMTNAUNAT 1 way 3 waUNENY (Make-Break)
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2.3.3 ¥invasIad

= s a o a a va = o a saa
5LaEJ‘V]NaG]Iu{jﬂngUN@quqﬂﬂqﬁﬁaqﬂsﬁ‘Uﬂ QJJLSEJ‘ULiENistUEJLLuzmiLaEJ‘Vlu&m

£
[ = o a

90U wazddnduunsvane 4 viia dmsuduwumslunisfinyidedndsl

[y

1. 91511985 (Armature Relay) 1uSiadiideuldiuuniign visesasen

1 & a

Saduuviiin Sdvllaunaliles (Clapper Relay)

2. 393108 (Reed Relay) 1Uusiadlniiifdnuvazmilounauyavuindni
UsgnaudediuiiFenitiaualya Fediresdiuvuunudoudu Sauavgansiluasauin
aeluussyiudes wihdudadulavenauunuug q Uatodn 2 wiu nseundlaidudaiy
Juaindgaipeinaseminduliaunfilnggas (SPST-NO)

3. 3aaind (Reed Switch) iuSiagdnviiavdauslifiynvaaindmivadng
auuuwdn nsavaunsalandduda vesadndazldauuuiindnainaiesuenin
AIUANMNTUNE

4. Wdnawmnsiad (Solid-State Relay) usiadnhiflassasamenasgnelu

(% (%
1 1 U a

fivnsioagnay 2 97 1vune Lutrdmiudeudyaiunivgu dusudsdulraednnle

= a = % ! gj a (3
NIBLUMNIIAT Tmmwmmaﬂﬂumﬂw%ﬁzmwmauwmLLaszmwm

2.4 yamasuaunely

JUN 2.6 wawmasUanieu

Y

a 3 5 , saa ° - Y] s a &
Q']ﬂg‘lh/] 2.6 N@Lm@iﬂWUWNULUUN@L@@5WN AWYUSATTIVNINTULRUBUNUNBLEABDILN YT

Tnedauwanssluaiuvewsedn uazanmss Jwawestaududusslangauisadu

a [ [ Aa

AU o wieTngnduminunls wilumeanduiuuawesdauruiinausansing

LDLIBSHNYS
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2.5 @3ATINLIDSINWANY

JUN 2.7 adndaniesdnnany

(Fian: Wwvv.scmashopping.com/product/l748/63@%@5%1,‘1/\11L?@%ﬁffwwmﬂ)

mng‘dﬁl 2.7 a3nd aniies dnwaie (Switch Power Supplies) [5] WJusunsal

wraegliinszuanse NasAussnuwuunis wazaunsadsuusatulniinssuanseengs

Wuusssuludinszuansasile

o w a =

TudinUszdriu andaninesdnnaielaudunuinidusg1uin fag19uay

a a

wingunsaldiiinnsetdndvuinidnifesnisuna wgluifinndsge Wy esesneuiimnes
nsviad w3elnsans uazdnsag q unutealrusesldalndaninesdnnalslunisatel

Ifugunsaliiu 9 unuyiadu

2.6 lwAUEAA2

5UN 2.8 lvdueeanndd

(Fian: www.pneumaticplant.com/index.php/lw@usgn1aa-solenoid-valve)
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31n3U7 2.8 ledueen11d7 (Solenoid Valve) [6] An 1a1ntuaufianiaulagly

3 [ 1

Aogabilidn1ssinivalsmsensdlnihdnduledenstingiegBnsuniamile
Twauasnnan Usenaumenilwdninia dusuvimtnandadainal weawazle
a ' & @ aa X - s A a ¢
a0 nszwaluaruvaanudvantnil auiuudmdniii alusrganosndiinednad?
wazillelnaindinnszualiin weendrasndulugmunmiadu Insumtdnvesiieaieln
187 wu lwausgnndin lwaussanalnia wdussaindllansedn warlwdussnindlay
Mavinaueeliiln Tnewia 2/2, 3/2, 4/2, 5/2 war 5/3 ¥NNanerinvedInan
wuutdudian Wy 2/2, 4/2 %39 5/2 Uu flauntiuenies uIunInd10en18918 U 9
| oaa A aa | ) P Y] A ) ) =~ o 2
AN WTeNAT (Port) dIUAaUNMIUNAAATEINNNIETY (/) TUUBNAITIWINANUENTD
FIUIUAIUY (Position) VBIINA U 187 2/2 AB 1AW 2 M9 war T 2 @anue Ae Un

wazlde @117 5/2 #9118 5 M9 wazdl 2 annuy Wusu

2.7 AsEUBNFUUAURAN

5UN 2.9 nszuenguiluLFn

(F: www.pneumaticplant.com/index.php/nszusnau-air-cylinder)

° v o

9n3UT 2.9 nszuenguilaw@n (Air Cylinder) [7] agvihmihidsundsauanlmndu
WENIUNE ANYULVDINTITAADUNTUAILLINIZITUNISIAA oUNWUULAUAS Tuatunaun

% = L% v = 1
anguanaziInfiununluaugnamnssuddldnalnnisnanaznisliin danugaenlunis

Y Y

(%
o v v o

muAy wazlymvesdiedndida deiulugravnssuadelmidsinuigngu nszuenauunly

Y o [

Tuauaudstlaatu nseuenaniinazyinaevieviialiiingidu 1y wan azqﬁLﬁam ONNGON

[y

ausulaa Yusgiudnuarnuild meluwevgdeadesieliisey dwivannsinusevesda
Mazifindu uazdsaausudsaniuniglunszuanaudneie dargunsassaudulng asiiey
nsrasiiedugy vsiuuealdnssadusy nisgadinssuenguandiiudianaldindeidu

¥ 1 6

WingAunNsrUanguEduNIuaugnaeiindd 25 Jadiwuns awn anseuenguivua il
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il BeuldangSeetusaviaiainly dwiudiuguenaviun anaunuaansamanyuin
lasleuiindervateiuauasyinelenssuissntugy
VANNNYINUYRINTEUBNAY
Jouaudm A audzszungiedl B mMuguiafeuiiesn
Jouaudv B audgseuneian A mMuguiafeunidn
A Au o o v A % = i ' =
nsvuanguasmaviaidiiunszunniletouaudni A AMuguinieufieannouil
anauvzandetn Fadunszunnazlanieszuieauyniiinusadiuauazasy o seU800n
| [ 1 v = A ! o = v 19 = Y] ! =
MevieLdinIunituguIzinfeungadndnilieteuaudti B AMuguindeuniidl neugnay
anYetn AAnLsuIeRIuRgInuluTImIENIsIAR U oaNUBINTEUBNEY N15aA

usensEunnausavilalagusunansiunssunn

2.8 ladiannsniwuiwas

4

I@ Tune VR for adjust detect distance I‘ Detect-Distance A

5VDC |
out lirown n
e
()
GND -

LED-Status

Uil 2.10 Tnlwdidnvinivuiwes
(F: www.ett.co.th/productSensor/E18-D8ONK/E 18-D8ONK.html)

91n3UN 2.10 Wlndiann3niwuwes (Photoelectric Sensor) [8] a¥o1dEnanNI3
dviounsonsininaasiasanddsludeiisunas lnenelulassasrsveswlndidnnin
wuwes azUsznauliiie 2 diu Ao nedsdyeu (Emitter) wazn1niudyeu (Receiver)
= ] [ & v fa = a ca a 1 1 .
Fadruroinindsdyauuastiy aldaunsaldidnvselindiisendn laleaaas (Light
Emitting Diode : LED) Ingueadfasiintiniasrswasiiduiadiiiodsonnlulneuasndseanly
& 4 [ a a1 < 4' 3 .. . & ~ (=1
Wy Yuegivvlinvesieaditasiduluunasiuaiiu (Visible Light) nisuasiuaslaiiin
(Non Visible Light) lnguasnuauiuagilunasiianansansaiulaaionndanle iy wasd

o a = 8% a = & & ay < Yy
LAY LAY LeE U e U LLaSLLﬁQ‘V]lI@QbLlILVU"USLTJULLﬁQVlVLﬂJa']NqiﬂN@QL‘Viu1m@'38
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- ]

ALUan LﬁaLLaaﬁgﬂﬁaaaﬂmmﬂﬁaLLaaﬁﬁmaaﬂmmaiyﬁgm dwnlufiniasudyeu oy
meluuszneudess nlelalen (Photo Diode) niedndendsdelnlansiudanes (Photo
Transistor) evmrinfilunissunas wagrinisdsundanuuadilaSulmdundaanulng
dmsuddlufnsasilawesninud Aueausa (Phase Lock Loop) ntiuszifunisnsesany
A Winssiuuasiisdaduddanuibu Tasaedasaruidu q dlideadeseonly e
f@qﬁaéﬁyumuﬁlamu aevlissulianunsasudyaauaddd Juiliniaiasasiadu
anansnfuslanfinsasuulaudngsihmsdeioludsmatuiondng dmiuvasuuvas

anuzleAnmsale

2.9 lvlwdaiouanirusazailng

50mm

Wwwoee
wwole

i
i

wwog

70mm

5UN 2.11 Inudaiouanuziasailng

(Fan: mall.factomart.com/what-is-a-tower-light)

'
=

INFUN

=~ [

2.11 Iudafouaniuziazailng (Tower Lamp) [9] Ao dygiauiou
Ussavnilaifgnuusdudy ¢ Gugunsainieilddmiuuansannensinuresaiesing
Wy anenudndes mandnlulsanugnaivnssy w3esdnsiidesnisldsunisquase
athiane vuous waziaieadnsdnlul@ lusu Tnasiinuendyanuansanniznisiay

A7)

FIVWAAIANIENNTYNNUVBLATBIINTTITUANUUABA N B lulT99U
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2.10 uamastNes

5UN 2.12 wawmesiius

a s

9n3U7 2.12 newasiies (Gear Motor) [10] 1ugunsallwiililddmsuaiuau
sauNIsiuTeaInIsndsuniinglasgiunuizay wu wsosdndesdud usu lnvende
(% o s v Y @ v o b5 = Ay v
wannsviuanuewesiUamdnuliinlidundinunaibiingaunsandeunla uay
fuilewSafesimihfiansouanusimsennsauussdn Jednvauzasuonvesgunseiilas
fsUunseraneivrioulanensainsruaniiusznauniefiisou niwlau wag diuiumaiy

ponu1 d@rumuluusznoumenalnn1syinauae 9 Wwu NMuwan wuss duies va«

2.11 wasluainos

UM 2.13 weshiueawes

mﬂgﬂﬁ 2.13 woshwewes (Servo Motor) [11] ilunissiumamesiniinszuanss

[

Whtuisasmuau lngiianuuandandidguesgesimewmeiiulemasuuudy o dufe

o

s Y o I Ao 1 o a o 1 N Y a 14
L“ﬁ@ﬁ’m@m@iﬂ%gﬁ]%mqug}’ﬁLEN@EJ LLﬁ%ﬁﬂLUﬁUum’]LL‘VmﬂI@IBﬂWiLﬂaﬂuaﬂﬂ’llﬂ Toulgauly

dl' a DY A v v o a = <
1As0udAU BaUsAU lnemnruavianieuesnisdoidusedm
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2.11.1 madenldnuwailiuaines
1. woshuawas@ulna)lduswulni 5 1ad wazliesrnisuyui 0 f
Uszanas 180 a3m (eniiudimsnautaslvivygu 360 adfn) wanan 2 Telilweilwomeasyn

(% v aa

oA P ¢ 1 a1 oA )
Juilwilouiu §ddn 4 Tenweslhiwawesudazjulllimileuiu

2. uss9n (Torque) [Wulavuenmdsweugesiiueines dsdaadiniuin
LAAIINLYDI LIUBLHBIILLTIUN

3. arnasalunisuyu (Speed) Wudavfivaningesliuemesaiuise

d' ) ] Y @ [ a' Y] a0 1 6* 6 <@ d'

Wasuwnualatswa by §982LaiA101n wandineasuawasdanusluniswasu
o 1 d' @
AWAUITASIUN

4. Taafldviwnunyu Taanldviununyuuengeslineinesdl 2 vila Ae
wanafn wazman dmsuwnunyunaraindeldnuweslmewesegrminduaiuiuag
iileswesyeshwawesagn Amumniiesluewesluldnumindunaiuiu Jaans
- < & o A A vy '
donunuwman wszwnumandlenieiilasaialdiosnii

5. YUIAVBINUNLY LEB3 LU0 uARE JULVUINYBILAUMLUNUANFIAY
muussdnvasgailivawasuiasu

2.11.2 ¥aveuwasliuaLnes

wasluawmasiuseendu 2 vis sail

1. WasusLMa35 180 89"

I Iz ala v o P |

Wuweslhweawmeindeuldaunaly dvategu vareaun wagnalesia
au1sanuANlvinyalan1uesAInneInts tnevyuls 0 8 180 aeen (luursgunyulagad
Uszanad 200 99N)

2. 1 wasuaLmas 360 99F

Juweshusmesiidmwlngdnulatnainuuy 180 eed Ingvhnisiaudas
21993MUAN azdenegueen dmsuliweshuaweiannsanyuunulansuseu 360 8
waslwewesviailldamnsanmuaussely amuauliuanumss wazfirniansyuiu

2.11.3 Nslduwasliuanes

WBSIUBLMATHANY 3 LdW Usznaunie

1. Fniua (Signal) (Fdu vise dv17) Ao angdyny1aAIuANNITILY

2. 3%% (VCC) @Ewng) A angdmsuanglnuln 5 1an

3. 157177 (GND) (EUnsna “3e @an) Ae aedmsuanglnauvsansiin

N13AIVANNIIVY UYL LINameTagiiae dayey ol LneUaudyayio

LuUNsUSUAMUNA1aad (Pulse Width Modulation : PWM) fiaanad 50 185 1l Tnes

v v (3 dl a a ! t') = a a ! ] a a ! (I)
ANUNINNAAUINT 0.5 Naalwa (AIRI8n) 89 2.5 Laalem (AEdn) vie 1 daawm (A1RNER)
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(Y s

91 2 fadiwn (ANgean) muuwiiuvengasiuewmes lnemndeudyaiunad Niauning

o

<

Fuantlumduaegn woslweawesasnyulun 0 aeen mintaudyayiaiiad 1l

wiriurgean weoshwawmasagnyulun 180 aaf fsgui 2.14

90°

0.5msS

180°

1.5mS

180°

DY vwwioxhop.con

2.5m$S

180°

A 3

JUN 2.14 dyaraniadidmariossanisvyuveagesheines
(11: www.ioxhop.com/article/105/9nisesnAITiingfuweshueimesuarnisldem)

s 1

NSMAIANNINYIUINVRIFYITAGIINADIAT AaNsaMIleaNgns

"V A — AR @ y
AMUNINNEAUIN = X 29f1iiAeMs + e
180 (2.1)

Aege wnaeinshiweslanewasivineu 0.5 fadwe - 2.5 daduwa nyulunye

120 99¢1 AUNIINERUINZ DU

2.5mS — 0.5mS

ANNUNINIWAAUIN = — 120 + 0.5mS

AuNIenaauIn = 1.833mS

Faaguledn Amnunheaduln Ae 1.833 fiadien

FUIUNAANAMNNEAUINUAZ AU NIIRIAUNINNATAUA DINIATULIANUDY
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9 C:\Users\...\test_1.fp
0 Ci\Users\..\Desktop\test 2fp
Exit

3U# 3.28 mstuiinlildneunissulvanlusunsy

10. Wiavinn1ssulusunsutasandn TvinnistuiinneunissUlvan na File

> Save As faguil 3.28



Save As

Save in: | I Desktop

& Patcharapol Sriin
* Network
=

x| & e B

. -
This PC Libraries
. ™

File name: |test

Save astype: [FPWIN GR Fike (*fp)

a

JUN 3.29 (FenfegidesnisUuiinlg

(%
U U

38

11. Jufinludauuauindesnis 91ntuna Save fsgun 3.29

‘ File | Edit Wizard Search Comment View Online Debug Tool Option Wir

U

. DownloadioPlC |

New... Ctrl+N
Open... Ctrl+O
Close

Save Ctrl+S

Save As...
Export...

|D2Zd
Upload from PLC

Print... Ctrl+P
Print Style Setup...

Print Preview

Printer Setup...

Display Style Setup...

Properties...

1 C:\Users\..\New folder\2 fp

2 C:\Users\..\New foldei\1.fp

3 C:\Users\...\test.fp

4 C:\Users\...\test_light.fp

5 ALL SYSTEM [ automated arm robot sort and pack the cartons |.fp
6 C:\Users\..\test_3.fp

7 CAUsers\....\manual strap fp

8 C:\Users\..\test 2fp

9 C:\Users\..\test_1.fp

0 C:\Users\...\Desktop\test_2.fp

Exit

5UN 3.30 n159uInanlusunsuiding iwoad

L ir
i | Le

12. $UInanlusunsuilugsiinead na Download to PLC faguil 3.30
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3.4.2 adanldlunsideulusunsudniualugusEuusng o

1. fde Interlock Tl4lulasauy

'
U a

Junisimualidiuvsaerdnaviauegissieriios auninaziimddunndn

samiladoudndmiutndungmavininuresenadiidu Wy Mvualinissudunei X0

q

wag X1 o a3nd wavauowneil YO As uainos

!

sUT 3.31 fds Interlock Aldlulasesny

113U 3.31 Mevieu X0 1uasdn 1 Y0 aziduaedn 1 e X0 1uasin
0 Y0 Ssnadluaedn 1 mae YO Bumesaend x0 1 fuiufsihanudeaniugly asnenszuu
msvhausele X1 W@uasdn 1

2. fds Timer Malulasssu

Hunisuiasan nstunatneendsdmsudsundasaiasin @1u13n
ihludadamglfsuieatiumdadumesaonld 1wy fuualimisfuduned X0 uag X1 Ao

#ind wazaueIANall YO uaz Y1 Ao Neles

X0 T0 X1 0
oH 1=/l  H
YO
_l
sqg rTE-I o, K 100 ]_
T0 Il X1 RO
sH 4 { 1
RO j
__l
y E'} [T!’.‘I 1, K S50 l
Tl T2 X1 ¥l
18 st {
¥1
_|
2 ¥l | rT!{}l 2 1 l

'
[

Ui 3.32 drds Timer Aldlulassany



40

9N3UT 3.32 msvhanu X0 WWuaedn 1 Y0 sztduasdn 1 luvaisideniiu Yo
Jouaedn 1 Winumuwesaud muwesaudiuiainsevas 10 Jui dwmsuinnisviau
Y0 faifu YO axduandn 0 videnganisvha seluidlenuiesausvhamuda Sl ro 7
Huewmanielu 1Wuaedn 1 Ro Jouasdn 1 Tivnuiweduils mumesviaiunatneemds
53undt dmsudants RO faidu RO afluaein 0 vienganisvheiu deluilemauesvils
yhouud Gedslsr v1 1Juaedn 1 Y1 Jeuasdn 1 Tivmuiwesass muwesassiunaiaes
&1 10 Junit dndudamahe Y1 ludwwes X1 S wmiumsdinmahauisszuy dle
\NAtoHANAINTENINNITINY

3.4.3 N3sEYMenLATALAT Ta YRR YA 9 lunsilsunannes

M3TTYLEAATA LayMIIEyUenTevesnuUsene o Mlflunsdeuannes

dianndila uazuduginindu tnednhldeenuunaddunisssyuonnsarosduns

LAZLDIANA 19913199 3.1

A519% 3.1 LBALMSALATTBYDIAIYST

INPUT OUTPUT

Address Comment Address Comment
X00 ; Y00 Heater
X01 Check PALLET 1 Y01 Conveyor 1
X02 Check PALLET 2 Y02 Conveyor 2
X03 Check ARMROBOT Y03 Heater Forward
X04 Check PACK Yo4 Strap Forward
X05 FINISH WORKING Y05 Counter CW
X06 Check BOX 1 Y06 CW
X07 Check BOX 2 Y07 -
X08 - Y08 B Box
X09 - Y09 C Box
X0A STOP YOA D Box
X0B START YOB E Box
X0C - YOC -
X0D - YOD Heater Backward
XOE - YOE Strap Backward




a1

A15199 3.1 LEALASALATTBYBINILUS (A1)

INPUT OUTPUT
Address Comment Address Comment
XOF - YOF Release Pallet

- - Y10 Close Lower
- - Y11 Close Upper
- - Y12 Lift Pallet
- = Y13 Cutter
- - Y14 Red
- - Y15 Orange
- - Y16 Green
- S Jhei Buzzer

3.4.4 M5WHULUTUNTUAIUANTINIZUY
Hinvinlaeanuuuntsdsulusunsueenidu 5 @ liun ssuvaaiusuds

WoU STUURUAITYINIU SEUUUIUNg i%UULLﬁﬂﬂﬁlﬁx‘iaUﬁW wagsruulassnanduneld

1. SEUVADIULLILADUY

X5 Y14 ¥1s XA Yle
0 I 1,1 1/1 | | r
I 171 170 L L
FINISH Red Orange STOP Green
WORKI
Y17
I =
Buzzer
p. 4.1 Y15 T1é XB Y14
e/ A/t {
STOP |Orange Green START Red
Y14
Red
T0 Tl4 pak XS5 X Y15
1214 | 1/} /1 1/} { | { [ LIGHTSYSTEM |
Red Green  FINISH STOP Orange
WORKI
x5
— —1(DF/)—
FINISH
WORKI
Eib
START
35
Orange

JUN 3.33 uannaidmiusyuuanuzsiiiou
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N3V 3.33 UsTVindl 0 v X5 1Wuaedn 1 axviilvt Y16 1Tuaedn 1 e

Ilaguzdideanazailnsazyinudinsiiesainlifinisdunesden azngninanuiselie

Y14 938 Y15 vise XA shlashuisiasandu 0

UIINAN 6 0 XA 1Wuasdn 1 2zl Y14 1Juaedn 1 IWanusdunsas

° Y A = a s o 21 A = =
ATV MNIUANLUBDIITINUNTTIDULABDIABA QBWQ@iSUUﬂWiWWQWUﬂ@@LN@ Y15 199 Y16 158 XB

flasuilailasindu 0

USTIAN 15 1170 TO %3e X5 vauwiad 3o XB Wuaodn 1 azvinli Y15 1u

a03n 1 Waauzdduazrinudaiiewiniinmsdumesaen agngaviuinade Y14 vise

Y16 930 X5 v3e XA fladmisilaedndu o

2. STUULSUNITININU

1 X2 X5 TMX 100
o 7 [ 1
Check Check FINISH
PALLET PALLET WORKI
)41 XB RO
281/ =/} [
STOP  [START Stop Co
nveyor
—le
Stop Co
nveyor
T0 RO Rl
33 /| { 1
Stop Co Start Co
nveyor nveyor
i{{B
START
ﬂ.
Start Co
nveyor
Rl R2 R3 X5 1l
s+ —7—-/-/I [
Start Co Pause Pause FINISH Convey
nveyor No.l No.2 WORKI orl
T2
[
Convey
ord

UM 3.34 LannadmsusyuusINITYINaI

[ STARTWORKING ]

[ CONVEYOR SYSTEM |

NFUN 3.3 ussviad 23 azsuvhauisedis X1 1Wuaedn 1 win X2 My

WwusAasnsATUlinan wnlimaniunsevnlivindu 6 Tu X2 azliantuzasinidu

0 aldnwanesu 6 Fu azvinisasasdn 1 W T0 Thduian 10 Fun? neusuyingu
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ussvind 29 mn XA Wuaedn 1 agilof RO WWuaedn 1 RO WWusvgaszuy
mMshauresaenL agvhaudaiesainiimsdunesden asngainufdeiile xB 1iu
a93In 0

Us3ViRd 33 10 TO ui30 XB 1uaedn 1 agvilsi R1 1uaedn 1 R1 1Hudh
Fuanenu apviumaiiesniimsduseiden agnganmsvinufsewde Ro 1uasdn 1

ussiadl 38 wn R1 Wuaedn 1 2zl Y1 uag v2 (Juaedn 1 aeniuay

e azngansyhnuidewde R2 wie R3 wie X5 diladmiialuasin 0

3. FUULLTUNG

X3 Tl R2
44 _| |—tDF) J-I { [ START -> ARM ROBOT SYSTEM ]
Check Pause
ARMRO No.1
R2 TMX " . K 1340
| : -
Pause
No.1
X3 rCT 130
s2H F—omn
Check
ARMRO
X5 K 1
H F—oFn
FINISH
WORKI
Cl30 I5 R4
59 —on—/} A5
R4 M 4, K 10
- [ 1
|'1‘F_3C S % K 307 l
rT}QC 64 K 15 1.
T4 Ié i3
Y {
B Box

JUN 3.35 uaninasdmsussuuLILNg

ﬁnﬂgﬂﬁ 335 U559TARl 44 wn X3 veuviiy Wuaedn 1 9zvinld R2 1Oy
a03n 1 vaudaiiesininsdumesaon T1 avdunan 134 3undl neuazdnn1svey
94 R2 34 R2 ifuimgaszuunshauesanenutangm dwmiuliuvunalddaEondes
guavuldnian

USSRl 52 9110 X3 veurau [Wuaedn 1 aevinle €130 Wuaedn 1 Taodl

X5 auviad Wudisidnan C130
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USSWAT 59 win C130 veuvniu Wuaedn 1 9gvihly Re Wudraedn 1
Mausaieeindnsdumesasn nSeudu T4 T5 waz T6 Wulaan 10 307 wawl5 Juadi
AIUAIAU

UsTiAdl 77 wn T4 Huaedn 1 axvile v8 WHuaedn 1 waunavzindeudily

) | A v A o v a o | a v a v
fanansdumneseuly wazndudunassduailuinasesuulimien
4. STUULAANADIAUAN

X4 T2 R3

143 F—(oF) - - { [ START -> PACK SYSTEM ]
Check Pause
PACK No.2
31? I rTHX 2, K 2300 ]_
Pause

Ne.2

X3 10
151 | [ H
Check Heater
ARMRO

0

_ﬁ

Heater

X4 T 131
154 }—(om)
Check
PACK

X5
— —o=)
FINISH
WORKI
c131 117 RS

181 F—on—4/| {

:ﬁ ; _[T!E{ 1€ , K 20 ]_

JUT 3.36 uanmmesdmsuszuuLinnaosduA

9n3UT 3.3.6 usaTiadl 143 win X4 veurdu Huaodn 1 il R3 10y
a03n 1 vhewmailesniimsdumesden T2 aztfunan 230 3undl neuazdansiauves
R3 B3 R3 LHuimgansvinuesaeniuiangm dwsuliszuuuiiedudviinuasuduney
ussvinl 151 mn X3 1Wuaedn 1 agsilsr Y0 iuaedn 1 vihawdadlesann

~ a s o, o q val ¢ a o
llﬂ']i@uuﬂ@ia@ﬂL‘U‘Lm']iﬁﬂlﬂamLm@iLﬂ@ﬂ'ﬂqﬂJiﬂu
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USSTIAN 154 vn X4 vauv13u Wuasdn 1 aevili €131 Wuaedn 1 1ned

X5 Yauriad Wudisidnan C131
USTIAN 161 0 C131 YaUVIIU Wuasdn 1 9z¥iili RS Wuasdn 1 viau

A19L1 99910 N15AULMBT AR WS auAU T16 waz T17 Yutian 2 Juld wag 9.5 Ju1i

ANUANNU 118 T17 YULIaASu 9.5 U EAANISVINUUDY RS
USTIAN 175 vnn T16 Wuaadn 1 2evila Y12 1Wuasdn 1 92150n15v191u

YITEUULRANADIFUA

5. szuulasgnantusiall

b4

r
-

Release
Pallet

[ FINISH WORKING ]

X5 TMX - K 15

9711 /1 [ L
FINISH
WORKI

JUN 3.37 uanwnesdmiuszuulaeglinnanuseld

9n3UT 3.37 UsIVAT 966 1N X5 BouvIad 1uaedn 1 asvinli YF 10y
2990 1 Mumailosandnisdumesasn @9 YF Wudvaesldnianduseald

U 971 ¥1n X5 YBUVIAS Wuasdn 1 agvild T1 duian 1.5 Fundl

ANUSUARNNISYINGIU YF

3.5 nseanuuulusunsunegluaingly

(%

luduilgdmidenldenglu daiinwveseineliiu dielawmiugesavedlusian
Ao .. 1Y) o s s = s
Mi%edn Wiring inaunsaiduvesalulasaeulnsiaeinsenaiedens n1sesnwuulusunsy
aeglu diavildueineneligly vivildusgiuanuasainveusasynnalunisidenlduin
Y89U93n Ll Ininazesuren1sidnldaulusunsy n1s@eulusunsy kagn1569aeg 9

Wifugnasamsldnulaegadilansudiu
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3.5.1 JUABUNISINIUSHASUEIMSURBNWUUATEIwastaau Y

e

Arduino

5UT 3.38 lenaulusunsuenely

1. vinlusunsuennels faguil 3.38

Preferences =
Settings  MNetwork
Sketchbook location:
C:\UsersKeval\Documents\Arduino Browse
Editor language: System Default ~ | (requires restart of Arduino)
Editor font size: 13
Interface scale: Automatic | 100 5 (% (requires restart of Arduino)
Theme: Default theme -~ | {requires restart of Arduinc)

Show verbose output during: compilation upload

Compiler warnings: Mone

Cisplay line numbers [] Enable Code Folding

Verify code after upload [JUse external editor

Chedk for updates on startup Save when verifying or uploading

[[] Use accessibiity features
Additional Boards Manager URLs: i
More preferences can be edited directly in the file
C:\Users\Keval\AppDataiLocal\Arduino 15 preferences. tut

(edit only when Arduing is not running)

0K Cancel

UM 3.39 nMsasAlusunsuneuldau

2. 1@8n File > Preferences > Show verbose output during T idemdu

\ATBIMaNegn 1 Compilation way Upload dnsuanderanainlunisaeulng wazdulvan
AIUN 3.39



ar

@ test_armrobot | Arduin 1.8.13 - X
File Edit Sketch Tools Help
Auto Format CurleT
Archive Sketch
test_armrobot, Fix Encoding & Reload
1 #inc Manage Libraries... Crl+ Shift+ ~
2 Serial Monitor Ctrle Shift+h
1|serv Seiial Plotter Crl+ Shift+L
Boards Manager...
4 Serv WiFi101 / WiFiNINA Firmware Updater .
5 Sexwv Board: "Arduino Uno” Arduino Yin
€ Serv Port (& Arduino Uno
7 Serwv Get Board Info Arduino Duemilanove or Diecimila
8 Programmer: "AVRISP mkll" CEL i o
Burn Bootloader Arduino Mega or Mega 2560 yDDn, WA fiy

10 int posB = 90; defualt™9o” Arduino Mega ADK wia,  TANAN anandal
Arduino Leonardo

posC = 155; //defualt"155" / , WaA Ay
Arduino Leonardo ETH 4 x

posD = 15; //defualt™15" , VAHAN AW

posE = 30; //defualt"30"  //  audunoksplors b, 1HAT AY

posF = 15; //defualt"15" P ins jandal, ANAY Mwida
Arduino Ethemnet

Arduine Micro

val; Arduine Fio
Arduino BT

LilyPad Arduino USE
LilyPad Arduino
Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

o

int buttonPinA = 8;

Arduine Gemma
Adafruit Circuit Playground
Arduino Yiin Mini

5UN 3.40 msiFenuesadmiunislde

3. lU% Tools > Board 3nnduvNN1sIdanuasaNaoIn1shaau wnliduese

'
o

nrpamsldauliluiioniidnds Boards Manager dsunisifinuasa aagu 3.40

@ test_armrobot | Arduino 1.8.13 - X
File Edit Sketch | Tools Help m— e ¥ 7 AT e — A o

Auto Format Ctrl+T |
Archive Sketch
test_armrohot Fix Encoding & Reload

1 #inc]  Manage Libraries. Ctrl+Shift+] &
2 | Serial Monitor Ctrl+ Shift+M
3 Servd Serial Plotter Ctrl+Shift+L
4 Seva WiFi101 / WIFiNINA Firmware Updater
5 Servq Board: "Arduino Uno" > e AN
€ Servq Port °| Serial ports
7 Sexvq Get Board Info il n ,C,DMG(A"’MEOU"M
2 1SeXVe  programmen "AVRISP mkil > i L
9 int 11_ Burn Boctloadsr 10-50 /Y aAA1 AvoeA, |ﬁaJm iy
posB = 90; //defualt"o0"  //0-180 // ane nawdsl, ANAN ansnda
posC = 155; //defualt"155" //180-90 // anm 2’|'u=, WHAT AY
posD = 15; //defualt"15" // an@n Ay, 1ddan dw
PposE = 30; //defualt"30" //0-80 // anm il'w, Waan Ay
posF = 15; //defualt"15" // anan aaudia, Aaan vawida

16 int val;

SUN 3.41 NM15LEBNTBUTIUADEIUSUNISITINU

U

4. denvesdeuseamudmiunsdulandeyainlusunsuneuituneslud

mgUsyaiana fegun 3.41
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3.5.2 N5 AgUTUTUNTUAIUANNNTZUY
a 5 Y o o ¥ 1 a 5
N5 ULUTUNTUAIUANNITTUY NNEIRTIbALUINSUlUSUNTU TR

wJu 3 dau leun Header, Setup() waz Loop() M1 3 @rutifulasasiaiiugiunislusunsy

[

VDINIWDY H9U

1. mseoniuuludiuves Header

@ test_armrobot | Arduine 1.8.13
File Edit Sketch Tools Help

OO0 BHEE
test_armrobot

1 #include <Servo.h>
3 Serve myservod;
Servo myservoB;

T

5 Servo myservoC;

o

Servo myservoD;

Servo myservoE;

8 Sexrve myservoF;

9 int posA = 10; //defualt"10™  //10-50 // RAAT A19DDn, lWaad iy

10 int posB = 90; //defualt"90"  //0-180 // AAAT mwda, IRHAT ananda
11|int peosC = 155; //defualt”155" //180-90 // AnAn Ak, 1TANAT Ad

12 int posD = 15; //defualt"is" // AAAT AV, HAAT Bik

13 int posE = 30; //defualt"30"  //0-80 // ARAT Ak, 1TANAT AY

14 int posF = 15; //defualt"15" // AAAT @andal, tAAAT nwida

16 /int wal;

128 const int buttonPina = 8;

5UN 3.42 sUnuunsimuesmiuystudiues Header

9IN3UT 3.42 Header Wuduiifvunaizusuvestusunsy axiivielaidfld
Pdmsuimuasudsanasiiong q wavduiiduidneulndaasondae

onfeg1e sULUUMIIMuafLUsludYes Header filtlulasaay

1.1 #include <Servo.h> fhuusnmweseneluazludumliéide Servo.h
nniuntsvedlasnneimiAulndlavivestusunsueinel

1.2 Servo myservoA; N15U5gN AR LU TEIUSTUNTITULEDs luetnes

AN1150NNNUATEALUSLRILA
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1.3 int posA = 10; n135UsEnard s int iuvinvesdeyaiugiui des
AUUAMLNLEN INAEINLY ADNNTANNUAAISUAUYDILDS INBLADSIALSUT 10 DN
1.4 const int buttonPinA = 8: ANSLA U const NUANAS int nued s by

anansaiUdeuelavauglusunsuEuyine buttonPinA = 8 Aenisivualy A 1 8

2. MseonukuuludIuees Setup()

@ test_armrobot | Arduine 1.8.12
File Edit Sketch Tools Help

(VI Jal+]:]
test_armrobot

29 void setup()
304
31 Serial.begin(9600);

myservoA.attach (2);
34 myservoA.write (posa) ;

myservoB.attach (3);
myservoB.write (posB) ;

3¢ myservoC.attach (4);
40 myservoC.write (posC) ;

42 myservoD.attach (5);
43 myservoD.write (posD) ;

45 myservoE.attach (€);

46 myservoE.write (posE) ;

v o

sUTl 3.43 JUuuumsimun Setup() flerduiiteduldlulusunsy

9N3UM 3.43 e Setup() Wumsimuailaddunenitsiulflulusunsy
siodlddnillfiaue lisudusesdoumdalilu () neilsiduarussaidsifldlulusunsuy
TUsunsuagsyinisenufisaseuiien i mafmuavifinisldanuvesdds PinMode waz
Msimuaen Baud rate dwiuldnunesndeansounsy iy

gneage JULUUNISAMIUA Setup() flarduiivesuldlulusunsy

2.1 A1 Serial.begin(9600); ﬁaL'%':uﬂﬁamﬁadqﬁagawwawﬁﬂaaﬂamﬁaLG\@%
114 Serial Monitor d2ufatay 9600 Aensivuadnagldanuisafi 9600 Sefidmnd sds
Toyaldirtu annsawdsudlddsi 300, 1200, 2400, 4800, 9600, 14400, 38400, 57600,
115200, 230400, 460800 Lae 921600
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[
=1

2.2 flerdungludl i

- attach() A Hertuiilddmsunisinunndyyraiiwesluomedideds
fuenelu wagteimuanmniavesiadi 0 s uay 180 e

- Write() Ao Hladduilddmiuauguimisveweslmomeslvivyuluds

DIANNANUA

3. MsoonuuuludInges Loop()

@ test_armrobot | Arduine 1.8.13
File Edit Sketch Tools Help

60 buttonState = digitalRead (buttonPind) ;

6l if (buttonState == HIGH)

62 {

63 A =1;

64 1

65 else if(A = 1)

66 {

&7 for(posF = 15; posF <= 1&0; posF += 1}
68 {

69 myservoF . write (posF) ;

70 delay (50);

71 1

72 for (posE = 30; poskE <= 90; posE += 1)
73 {

74 myservoE.write (posE) ;

75 delavy (50} ;

'
o

U 3.44 fds if else MHlulnsssny

N3UT 3.44 dwndeansifisulusunsy dmsunisnsivaeueuly Ay

Ade If azmsiadaudauly mnasennudauly TUSWASUALSUYINIUL Lasafeen1sidviaie

Y

Waululiaanldmds Else IneaSuiawmazussyinlasail
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3.1 Uss9iafl 60 wuneds Muualdiauys buttonState 81uATAIABARIN
’?Ju‘v!mﬁ' buttonPinA

3.2 U3Vl 61 - 64 Munede d1A1v8IRILUS buttonState Wiy HIGH
Fathu A Sty 1

3.3 US3Vindl 65 - 68 vnefe Wi A iy 1 WiEumsvhaugy

3.4 U35VIafl 67 el d1su posF sl 15 e fifeulvin posF &
Atfenimiewiniy 160 sse TidiuAnmiias 1 09 auATy 160 B3en

3.5 UsT¥iadl 69 - 70 maneda ldMds myservoF Weudeyaasly posk uaz

$UILIAT 50 HadLye



uni 4

NaN1INNaB

Tudruunilaznanie nsnaasinisandssldniian nisneassnisasiulsinian

N1INARBINITVINNIUYDILVUNG LLaSﬂﬂiﬂﬂﬁ@ﬂﬂ’]iLLﬁﬂﬂﬁlaﬂ?{uﬁﬁ

4.1 nsnaaaenisandselinian
navnaesnsdndesiiananadaiuliinianlidaeduannszuiums ned
wugesamatuingimihiiresnsadulinian dwnndisaiuliwenisiuuas 6 Tu
wdumehandly 10 3unit wdmnandunewestiniruandusduiadeuaeniudiies
wazadelinanseninaingaiuldnien sunalunmsindeuazuianassdudi lned
Fupounisnaaosiad
1. nsnaaesiunanisdndedliniansiuau 6 du samua 5 ads
2. Funellanugfuansionun 5 ads Tnglulaniuzudsoantdded
- Ilaanugsgninanmsieu
- IlanuzAugansruaunsvhey
3. Anunanadefllflunsdudets 5 ads uazdnueiidudarueaaiadon

4. Juiinuan1snnasdadlunisen 4.1

130 LYURLUNT

v 1
a IS

JUT 4.1 S28811991NALTUAUTAAUAANTEUIUNTTETEEE NN IVIanIn 130 LouRuRS

9



A15199 4.1 NPaeIN1TaLasskinLan
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naildlunsdndedlinan Gund) Ieonuy | Ivl@aug
Wwwan | _ _ _ _ FEUIN Avuan
Gui) PN 1 | ASIN 2 | ASIN 3 | ASIN 4 | ASIN 5 sy | nsguaunis
(52ud) (5vyd)
1 374 370 372 374 375 addu At
2 371 372 373 376 377 de Aden
3 376 375 378 379 376 ddu AT
4 375 378 377 372 372 dd Aden
5 371 374 371 374 375 ddu A
6 377 379 379 379 377 ddu At
Aadenafiidlunsdndeddiinnan Taedl X feo nanedslunsandednian
NGAS: X = % (4.1)
e X o Anady

Y. X e wauInvesdoyannan

n  fe Iulsyaviavin

3744+3704+372+374+375+371+372+373+376+377+376+375+378+379+376+37
77+372+372+371+374+371+374+375+377+379+379+379+377::1L2483u1ﬁ

11248
30

X = 374.93 3u¥

Y

ﬁiqﬂ@?i’]ﬂﬂ’]i%@@@ﬁﬁ 4.1 lmm

130 LWURLWAS IWINAU 374.93 U

5+378+3

& a a o a o
U Ay L'Ja’]lﬁlaUmisﬂUﬂqia’]LaﬂﬂiNWqLaW1u5885W7Q
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s < t24
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Tanlusunsuanely

#include <Servo.h>

Servo myservoA,
Servo myservoB;
Servo myservoG;
Servo myservoD;
Servo myservok;
Servo myservoF;
int posA = 10; //defualt"10"  //10-50
int posB = 90; //defualt"90"  //0-180

75

// anf1 N9aen, LANA1 JU

// an@n sy, LA AL

int posC = 155; //defualt'155" //180-90 // anfin Tu, iiialen aq

int posD = 15; //defualt"15"
int posk = 30; //defualt"30"  //0-80
int posF = 15; //defualt"15"

int val;

const int buttonPinA = 8;
const int buttonPinB = 9;
const int buttonPinC = 10;

const int buttonPinD = 11;

int buttonState = 0;

int A =0;
int B =0;
int C = 0;
intD =0;

void setup()

{
Serial.begin(9600);

// 8AA1 a4, WNLAT U
// anF1 TU, LA B

// anfn MUY, WNAT Uy



myservoA.attach(2);

myservoA.write(posA);

myservoB.attach(3);

myservoB.write(posB);

myservoC.attach(4);

myservoC.write(posC);

myservoD.attach(5);

myservoD.write(posD);

myservoE.attach(6);

myservoE.write(posE);

myservoF.attach(7);

myservoF.write(posF);

pinMode(buttonPinA, INPUT);
pinMode(buttonPinB, INPUT);
pinMode(buttonPinC, INPUT);
pinMode(buttonPinD, INPUT);

void loop()

{

buttonState = digitalRead(buttonPinA);
if(lbuttonState == HIGH)
{
A=1;
}
else if(A == 1)
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{
for(posF = 15; posF <= 160; posF += 1)
{
myservoF.write(posF);
delay(50);
}
for(posk = 30; poskE <= 90; posE += 1)
{
myservoE.write(posE);
delay(50);
}
for(posA = 10; posA <= 55; posA += 1)// (Def >> A)

myservoA.write(posA);
delay(50);
}
for(posk = 90; posE >= 65; posE -= 1)
{
myservoE.write(posE);
delay(50);
}
for(posF = 160; posF >= 30; posF -= 1)// (A >> B)

myservoF.write(posF);
delay(50);
}
for(posB = 90; posB <= 100; posB += 1)
{
myservoB.write(posB);
delay(50);
}



for(posC = 155; posC >= 150; posC -= 1)
{

myservoC.write(posC);

delay(50);
}
for(posD = 15; posD >= 0; posD -= 1)
{

myservoD.write(posD);

delay(50);
}
for(posE = 65; posk <= 75; posE += 1)
{

myservoE.write(posE);

delay(50);
}

for(posA = 55; posA >= 10; posA -= 1)// (B)

{
myservoA.write(posA);
delay(50);
}
for(posk = 75; posE >= 30; posE -= 1)
{
myservoE.write(posE);
delay(50);
}
for(posB = 100; posB >= 90; posB -= 1)
{
myservoB.write(posB);
delay(50);
}
for(posC = 150; posC <= 155; posC += 1)
{

myservoC.write(posC);
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delay(50);
}
for(posD = 0; posD <= 15; posD += 1)
{

myservoD.write(posD);

delay(50);
}
for(posF = 30; posF >= 15; posF -= 1)
{

myservoF.write(posF);

delay(50);

A=0;
}
/§ */ //FINISHED A button

buttonState = digitalRead(buttonPinB);
if(buttonState == HIGH)
{
B=1;
}
else if(B == 1)
{
for(posF = 15; posF <= 160; posF += 1)
{
myservoF.write(posF);
delay(50);
}
for(posk = 30; posk <= 90; posE += 1)
{
myservoE.write(posE);
delay(50);
}
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for(posA = 10; posA <= 50; posA += 1)// (Def >> A)

myservoA.write(posA);
delay(50);
}
for(posk = 90; poskE >= 65; posE -= 1)
{
myservoE.write(posE);
delay(50);
}
for(posF = 160; posF >= 25; posF -= 1)// (A >> Q)

myservoF.write(posF);
delay(50);
}
for(posB = 90; posB <= 95; posB += 1)
{
myservoB.write(posB);
delay(50);
}
for(posC = 155; posC >= 150; posC -= 1)
{
myservoC.write(posC);
delay(50);
}
for(posD = 15; posD <= 25; posD += 1)
{
myservoD.write(posD);
delay(50);
}
for(posE = 65; poskE <= 100; posE += 1)



myservoE.write(posE);
delay(50);
}
for(posA = 50; posA >= 10; posA -= 1)// (Q)

myservoA.write(posA);

delay(50);
}
for(posk = 100; posE >= 30; posE -= 1)
{

myservoE.write(posE);

delay(50);
}
for(posB = 95; posB >= 90; posB -= 1)
{

myservoB.write(posB);

delay(50);
}
for(posC = 150; posC <= 155; posC += 1)
{

myservoC.write(posC);

delay(50);
}
for(posD = 25; posD >= 15; posD -= 1)
{

myservoD.write(posD);

delay(50);
}
for(posF = 25; posF >= 15; posF -= 1)
{

myservoF.write(posF);




delay(50);

B =0;
}

/* */ //FINISHED B button
buttonState = digitalRead(buttonPinC);
if(buttonState == HIGH)

{
Cc=1;
}
else if(C == 1)
{
for(posF = 15; posF <= 160; posF += 1)
{
myservoF.write(posF);
delay(50);
}
for(posk = 30; posk <= 90; posE += 1)
{
myservoE.write(posE);
delay(50);
}
for(posA = 10; posA <= 50; posA += 1)// (Def >> A)
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myservoA.write(posA);
delay(50);
}
for(posk = 90; posk >= 65; posE -= 1)
{
myservoE.write(posE);
delay(50);
}



for(posF = 160; posF >= 30; posF -= 1)// (A >> D)

myservoF.write(posF);
delay(50);
}
for(posB = 90; posB <= 100; posB += 1)
{
myservoB.write(posB);
delay(50);
}
for(posC = 155; posC <= 170; posC += 1)
{
myservoC.write(posC);
delay(50);
}
for(poskE = 65; poskE <= 75; posE += 1)
{
myservoE.write(posE);
delay(50);
}
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for(posA = 50; posA >= 10; posA -= 1)// (D)
{

myservoA.write(posA);

delay(50);
}
for(posk = 75; poskE >= 30; posE -= 1)
{

myservoE.write(posE);

delay(50);
}
for(posB = 100; posB >= 90; posB -= 1)
{



myservoB.write(posB);

delay(50);
}
for(posC = 170; posC >= 155; posC -= 1)
{

myservoC.write(posC);

delay(50);
}
for(posF = 30; posF >= 15; posF -= 1)
{

myservoF.write(posF);

delay(50);

C=0;
}
VK */ //FINISHED C button
buttonState = digitalRead(buttonPinD);
if(lbuttonState == HIGH)
{
D=1,
}
else if(D == 1)
{
for(posF = 15; posF <= 160; posF += 1)
{
myservoF.write(posF);
delay(50);
}
for(posk = 30; posk <= 90; posE += 1)
{
myservoE.write(posE);
delay(50);
}
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for(posA = 10; posA <= 50; posA += 1)// (Def >> A)

myservoA.write(posA);
delay(50);
}
for(posk = 90; poskE >= 50; posE -= 1)
{
myservoE.write(posE);
delay(50);
}
for(posF = 160; posF >= 25; posF -= 1)// (A >> E)
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myservoF.write(posF);
delay(50);
}
for(posB = 90; posB <= 95; posB += 1)
{
myservoB.write(posB);
delay(50);
}
for(posD = 15; posD <= 50; posD += 1)
{
myservoD.write(posD);
delay(50);
}
for(posk = 50; posE <= 100; posE += 1)
{
myservoE.write(posE);
delay(50);
}
for(posC = 155; posC <= 180; posC += 1)



myservoC.write(posC);

delay(50);
}
for(posA = 50; posA >= 10; posA -= 1)// (E)
{

myservoA.write(posA);

delay(50);
}
for(posk = 100; posE >= 30; posE -= 1)
{

myservoE.write(posE);

delay(50);
}
for(posB = 95; posB >= 90; posB -= 1)
{

myservoB.write(posB);

delay(50);
}
for(posC = 180; posC >= 155; posC -= 1)
{

myservoC.write(posC);

delay(50);
}
for(posD = 50; posD >= 15; posD -= 1)
{

myservoD.write(posD);

delay(50);
}
for(posF = 25; posF >= 15; posF -= 1)
{

myservoF.write(posF);

delay(50);
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else

myservoA.write(posA);
myservoB.write(posB);
myservoC.write(posC);
myservoD.write(posD);
myservoE.write(posE);

myservoF.write(posF);

*/ // FINISHED D button
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The compact G14 and C16
EEPROM memory with 3 program capacity of 800 steps.
Thess units are suited to relatively simpde 110 control.

Beaing compact, the units are perfect for applications where
spacs iz a problem. The C14 has thres independent autput

COMIMOnSs.

C14 Cangral Uit

W Specifications

94

Oiperation spead

16 s

Builisin memony

EEF-ROM

S0 sleps

Basic 41
Highsbesel: BS

1 E b Uit

Cid sefins SourcafSink
CHE series Sourse or Sourse/Bink

Z14 seres: 1 cutputicommon = 2
4 outpulsicammon = 1
1B seres: 8 culpulsioamimon < 1

Advanced unoiions

= Highespoed counter  Single-phase: 10 ke
phadg 5 iz

* Fulse oo (Tr. oulpul types]

» Pulse caich inpul

& Ardjueriabie: vl tae f Bering

+ Manual Saksol ragisier

+ Forpedd setresal oonkrol

» Passeord proleciion

+ Conglant lengih soam sefing

+ Seil-diagnosio

Linik funation

+ Compuier bnk jusing C-MET Adaphers)
« 03 fini [using an FP1 11D Link Unit)

C24, C40, C56 and C72 with high-
level functions and optional serial
communication

RAM memory is standard. & ROM memory unit is available.

An interrupt function is included, ideal for high-speed pro-
cessing. The program capacity is 2,720 steps for the 22

and C40 series, and &,000 steps for the 858 and CT2 series.
Typ=s with 3 built in R5232C port and clock/calendar (C242,

C40C, CHAC and CV2C types) are svailable.

C24C Cantral Uinit

M Specifications

Operation speod

1.6

Builiskn memony

RAM

Program capacty

L34, Tl seres 2,720 slops
C 56, CF2 sy oS 5000 slaps

Insiructions,

CRWNCAD series CHBMCTZ seres

Bk BO ™} 2
Highelizsed: 111 m

Expandabil By

2 Expansin Unils

Ingil conlgaations

C2ACA0 soros + DONTRON OF + OGN shyle
CHEFCTZ seres: + oomman she

Quripidt ponfigumalions

C24 senies: 1 cutputicomman = B
CA0 series: 1 culputicommon = B
2 puipuisioonamon = 1
CEE series: 1 cutputicomman = B
& oulpuisinommon = 2
4 puipuisiconmon = 1
CT2 series: 1 oulpuiicomman = B
£ oulputsioommoen = 2
4 pulpuisinonamon = 2

Atvanced funciions

= High-speed counler - Single-phase: 10 bz
2 §iHz

+ Pulsl uigast [Tr. oulzn fypies)

» Fulsa calch inpul

+ A psiabie inpal te: fBering

* Manual diak-sel regsies

+ Forned sefinesol poninod

+ PFasseond protecion

+ Congtant lengih scan seifing

+ Sa-dagnostc

» ClookiCalendar P57 hypes)

L functhon

+« Comguier bnk {using C-NET Adaplors)

= W0 link (using an FP1 1O Link Uity

= MIODER! comardnication

+ Beral communicalion through REZ3EC port
O bypes)

Hatn:

(™11 CPFU Ner. 2.7 ar kafier



Expandability

Ciontrol Unit

Intelligent Unit

Expansion Unit

95

Centrel Urit Primary Expansion Uri Sesandary Expansion Unit Intelirgent Unit and Link Unit
[Eta.0r 16 seres -1 B ez
= E16 series
— EZd series
— Ed0 series
| FP1 Transmiter Master Lng
24, G40, G56 o | EE sories. ] | EZ4 series —
T2 series FFI
— EAD series | Transmitier
L] FP1 Transmimer Master Lint — Waester Uit
— E6 series ] i EZd sares -
— EAD series —
L Fri Transmiser Master Unt —| FEIAD | |FF1DM | | FFI D0
1 I Bl or Conwerier [ Conserter [ Converter
— E34 neries ] | EZ serics — Lnit Lnit Unit
— E1E series — ane unit
— EZd series —
— EAD series —
L &Pt Transmiter Master Lint —
— EdD series ] | ES meries — Cne unit
= E1E series ¥
- E24 saries —
— EAD saries —
1 FP1 Transmister Master Lint —
| FP1 Trarsmimer Master Unt |
Be sune in cheok That the unis are cxpanded acoonding o the Telowing restnctions:
1) Expansion Units
B Control Units (C14 and C16 series) W Control Units (C24, C40, ©356 or CT2 series)
= Mumber of expansion units: 1 unit » Mumber of expansion units: 1 or 2 units
= Total number of VO points: = Total number of 110 points:
C14 senes: Max. 54 points 1G24 series: Max 104 points
G113 seres: Max. 53 points Z40 series: Mase 120 points
CB6 series: Mase 136 paoints
72 series: Mace 152 paints
2) Intelligent Units and Link Unit
= Mumber of expansion units togethser:
FP1 AD converter unif: 1 wnit, FP1 VA converter unit: 2 wnits,
FP1 transmitter master unit or FP1 W3 link unit: 1 unit {Select ether of the two.)
= There are no restrictions on the order of connection of inteligent units and link unit
Hotes: Caoninal unit m'b Conirod unit =
= There are ra restictions on the arder af cannecion of infelligent o el [
units and link units. Culz
= Expansicn units [EB and E16) do not hanee a power sup ply. ]Enq:an-smu-l [ Lafi Expansian uni
Thesrefora, swa of thase canned ba connacied, Eapermoa Fagrt
= Units must be connected neat o sach ather urless an aptional lang
cable i= used when the units are aligned a8 shown in e lluestiation
e the right. I_m:lEn:|::|n-sm:\mnl[ IJ“]Em:»an:mnu'uunl
CORRECT IHCORRECT
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Advanced Control Functions

The FP1 performs advanced functions usually available only in larger,
more expensive controllers. The FP1 offers expandability and integrat-
ed communications capability simplifying sytem configuration.

B High-speed counter function (all models)

Ral
A high-speed counter function which suppors four modes: o Cufter Wire
Two-phase input, UP, DOYWH, and LUFYDIOYN. & U /
FF1 can read the inputs regardless of the scan time, and allows
processing with no delay in response fime. Muotee 0
Encoder m
S_larl.'Slur.l Carral
. 1. phase: 10 kHz E:IFE-IH - sirial
Max. counting speed 2 phase: & kHz | 1 _fl;m_ma. 1
Couinking rangs 8, 368, 606 1o 8, 388, 607 o —

FP1 Controd Urit

B Pulse output function (transistor output type)

This function allaws the output of a direct pulse (45 Hz to 4900 Hz) from the FP1. In combinafion with a mictor driver, motor con-
trol can be performed. A special positioning contraller is not needed. The C58 and CT2 units have two pulse autputs, so they
also can support motor drivers with one input for forward and the other input for reverse.

* Position control:
C14, C18, C24, and C4d: 53 and C72:
These support drivers with one pulse input and one dirsc- These slso support drivers with two pulse inputs. In 3ddi-
tiom switching input. When using a driver with feo pulse tion, it is not necessary to connect the pulse output to the
inputs, & switching circuit using an external relay is needed. high-=peed counter. (To prevent incormect forward reverse

drive, an interlock circuit outside of the FP1 can be used.)

¥B oarcos  OHIDIFF
. a B (oSN ., I i
FR1 Fidsa  nan L"'n':g FF1 :"n‘:‘::f
Contral 7 Conird |
Ui [ e AR
Iotar

Higheapesd counter Mator

B Interrupt function - input or timed (C24, C40, C56, and C72)

This function executes an interrupt prograrn irmmediately when an external input {minirmem pulse width of 0.2 ms) occwrs. It also
enables high-spesd processing bassd on a foeed fime which is not effected by scan time. This “hear-beat” intermupt is useful
when performing control which would be disrupted by wariations in processing time due to such factors as fiming synchronization.

* Example of an input interrupt on a board 1 Gomtral LI
inspection line E Intermupt input
The FP1 immediately executes the interrupt function signal
when an edge detection signal comes in to an interrupt
input from Sensor 1. Sensor 2 inspects the part, and if -
an abnormality is detected, the conveyor stops and the 77 Sensor |

b
|
o

prablern is reported. Stop signal //W_
7 —

]
" Mator
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Computer Communication Functions

B Computer link function

This fumction allows you to read and write the contact information and data register content to and from a host computer. It can be
used for data collection and monitoring of operating conditions as well a5 downloading data to an FP1.

1) Communication between one computer and one FP1 Control Unit

RE232C connection (C24C, C40C, CBEC and CTZC types)
The optional RS232C port can be used for direct connec-
tion to 3 computer.

FP1 Contral U U )

Parsonal computer

RS232C port

RE422 connection (Programming port)
The standsrd R5422 port can also be used tolink 1o 2
cormputer by connecting it through an RE2Z32C to R5422
sdapter.

R5422/232C Adapter

RE23HC m_

3

i T,

" Programrring Part
{R5422)

2) Communication between one computer and multiple FP1 control units (Up fo 32)
Using C-MET adapters, a maedmum of 32 FP1 units can be connected to one computer. I a bar code resder, for example, is con-
nected to the RS232C port, this system can be usad for collechion of vanous production control information.

B Modem communication
(C24, C40, C56 and C72 series)

With a MODEM, data transfer and keng-distance com-  "EEanne

munication befween a personal computer and an FP1
umif can be performed. This can be done sven when
using FP Programming software. Select 3 cable in
accordance with the specifications of the MODEM used.

The FP1 can even indtiate a call fo 3 computer through
the RE232C port, via & modem. This can be used for
alarm purposes or simple information upload.

A maximum af 32 FP1s
cian be connechsd.

Bar code raadar

Pursonsl com puler

b PP FI*1 Condral Ll

o
E — i

(I
—

-__"\ Pubie felpahers e
- L]
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Remote I/O Communication Functions
B MEWNET-TR (Remote [/O) system

» Discrete 1D can be shared betwesn a master and slsve stafion at 3 remote sits.

A mazamum of 48 inputs and 32 outputs can be controfled per master unit (32 inputs and 32 cuiputs for ©14, C16 types).
= By connecting two FP1 fransmitier master units, 3 maximum of 80 inputs and 64 cutputs can b= controlled.

» This system supports 3 total communication distance of 700 mi (2,287 fi.) per port with twisted-pair cable.

» Master-in-master communications are also possible.

Master-5lave communication

Ilastesr
station

s Expansicn cabile
;

FP1 Trarsmither Master Unit

RE48E

FF i FP i
Transmitiar unit Traarismitber unit

Master-Master communication [0 link communication)

Twislad-pair cabls
i

FP1 Controd Uriit | FP1 Contrel Uriit
w iE 1 !ﬁ

E =
- | =
Ca— N e—— i
FP1 Transmiser FP1 Transmitber
Iz Linit Blaster Unit

B MEWNET-F {Remote l/O) system

= With an FF1 /0 link unit, 1'0 information can be exchanged with the master unit of an FP3 series programmable controller
through & 2 conductor cable.

Iastar Unit
T 1 [
FP3 ar FFS 9 ] Max. 700 m
| LLIE E 2367 K. with
twsted-par cabls
LESIM Gt
| e— FP IO
" - .
FF FP1 L0 FPa ar FPS FF I3 Teereninaal Uinit
CentralUnit - Link Unit Shave Unit Terminal Board
= Twisted-pair cable
Jacket

|@’-

reswatian ==, |
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Specifications

1. Control Specifications

100

Hrm 14 Eories 16 Earlas 24 Eerias 40 Earles G5B Eories 72 Eories
Programming method Rilay symbol
Conirol sethod Cycho operafion
P Bl In EEFRCA (dthoun maflary) ?Eﬁé"a?;“ﬁlﬂ?mmﬁﬁs"ﬁém [Mhaminy urit)
Program agacty B0 slops 2,720 shens | 5 D00 slons
Cperafion specd 1.8 psisbepc basic |nsfroction
\ands of Basikc a1 BO {5} | &1 s
Isiucion | Highdovel g5 11
Extermal input [X) 208 podnts 1)
Exfarmal cutpaa 1) 208 podrits M)
Imemal refay (R 255 points 1,008 poinds
Soeclal inberral rnelary [F] 64 podnis
T et unv | TG 128 podrits 144 podrits
Barsiiary Bmer Mot avaiahie :é";:":‘ig g;;":‘;’im podms
Dala regksier (DT} 255 words 1,560 words B, 144 words
Sooclal daia regisier (DT T verds
Indis regisier (DL, %) 2 wenrs
MCR poinis 18 poinis 32 poinis
Humber of abeks [JKP, LCOP ) 32 podnis B4 poinis
Ditterendinl g s (DF or OF Linlrmited numitssr of points
Mum beier of shep oders B4 siagos 128 slapes
Fumber of subnoutines B subroutines 16 subroutines
Mum bt of inlemupks Mol awaliahle 1 programs
1 paini Cooundl ng anode: 1 CH {Uo modie, Doam mode, 7 phase mode]
b{t-a g S s E’Eﬂ:ﬂi‘i;ﬁ" ) ifﬂx:rmm uﬁéﬁ?ﬁﬂﬂ?ﬁ. 2 pase mods 5 iHz
kin. npul puss width: 1 phase § S0ps, 2 phasoes & 10es
Wil dalset nepisher 1 poinl 2 poinis 4 painls
[Pulse pach it 4 painis
Imterrupl inpul Mot awaiiab ™
Thorez: | vk i Mot arealiah ke 10 o 306 inbereal
WJ‘_ Coomsniand cathon rates 2000 600/ 12000 2 400 { 4,800 ! Q600 1 19,200
REZZIC podt 74) Hol araiah e Comminication disance per port: 15 m (452 1.}
Connecior, D=5UH 9 pins connecior
Clooirs Mol awalabe ClockCalpndar bk
M knk 32 Inpuls, 32 ouipuis
Pulss nulpul 1 painl [¥T), puise oufput frequency: 45 He io 4800 Hz Ilm’:l'l';ﬁ;jz ::::T:E-ﬁd:-::
Constant scan 2.5 e = Sl value | 1S0MS o Ss]
el ustatla inpul b THETIRG 1t 128ms
Sef-dagnostic lunclons Easch as walchdog timer, bathery detection, progran check
Memery bactun @ 25°C 77 ) ra Aepras 53,000 1 (exengi C2AC. CAOC. CE5C, and LT3 typesy
Hotse:

. The aciual number of seinis thal cam be used s the folal numbssr of W0 poinis of the conired uni and e expansion unk
The two pulse cutpuls, ¥ and YT, am notl avalabie ai the same fme

For G4 and C18 senes, the hold type dala are backed up by the nernal capacton. Back-up timae for them is 10 days
Funofions for G245, CA0C, CHE0, and G720 types.

: Bovma of the Insfroctions ane avaliahis for CPU War. 2.7 or b,




2. General Specifications

101

Hemn Duscriplion
Aamitdent e rabne 07C bo 55°C {32°F o 121°F]
el Frunsiainy 3% 0 B5% FH |non-pondens ng)
Slampe emperaluns —20 o o TG (—°F 4o 158°F)
Siorape hursdily 3% 0 B5% FH |non-pondens ng)
AC rype:  1,500% s for 1 mein
Bafwenn AC ferminal and franme ground ferminal
i DCeyper 50O W s dor 1 min
Etwenn DC lnminal and frame ground terminal
KN, 100 WY Batwaen AC termiinal and Trame ground terminal (measuned with a 500 W DO magher)
Insidaton res stance K. 10 B Betwoen DO ferminal and frame ground termni nal (measured with a 530V DO megaert
“ibrafion mslstanos 10 Hz Io 55 Hz, 1 oyoleimin: doutie o s of 0.75 mam (0030 nch, 10 minon 3 aees.
Shock rEsEanoe Shiodk of 88 mis® of sone, 4 imes on 3 anes
Noisa inmaniy 1,000 W it pulse widthes. 50 ne and 1 s (based on inefoUsE TS mEnts )
Ciperafing condBon Frz from oormosive gases and exodsshwe dusi
ACEpe: 100V in 240 V¥ AT
Raled aperafing volage DOhpe 24VDC
A Bype: 85V io 264 WAC
i I [t e DChoe 204 VI0254 W DG
ACHpe  C14, D18 sares: 0.3 Aor less (of 100V AC)
0.3 & or less (af Z00Y AC)
C3, CAD series: 05 A or kess (ot 100 % AT
0.3 Aor kess (af 200 A
Coninal Link CHE, CTF series: 008 A or kess (ai 100 % AC]
[al serhes) O A or less (af 200 AT
OChype C1d, C18 seres: 03 A of less [al 24 W DC) (Eee nole.}
C24 sarips: 04 A or less (ot 24 W DT}
C40 series: 05 A or less (aff 24 W DG}
Ch8, C7Z sories: 05 A or less [l 24 W DC)
Curmenk 3
raTa ACmpe E24, E40seres: 05 Aorless (o 100V AC)
Expareskon Uinil 03 A or less ol 200 AC)
[E24 and E40 saries only) OChype  EX series: 04 A aor less (ol 24 W DT}
B40 sories: O.E A or less (o 24 VDT
FF1 A0 Converier Lnk AC kype: 02 A or less {al 100 W AC
0.2 & or less Jal 200 ' AC)
FP1 DA Conuseriar Link DO typa: 0.3 4 or lecs {al 24 W DC)
AC iype:  0.12 Boor ess jm 100 WY AT
FP1 K] Link Linit 0.08 £ or kess {al 200 W AT
DC typa: 02 4 or lecs {al 24 W DC)
Cid, T18 senes 110mb
Bl O ﬁ"’n"::l““ C24, CAD senes: 230 mA
O ol Eriy] C5S, C72 serias: 400mA
for inputs. Exparsion Lnk :
[AC onk EZ4, E&D series: 230 mia,
P Pl s B by MTaeniany pover dmp Min. 10 ms

Hoba: When fhe expansion unk E18 cuiiput tvpe (Pard numben AFP13110) s conmecied, the rafed cument consumgtion s 0.4 Aor less

3. Input Specifications

Item Dasor plion

|Rtesd | nigvt o Bag 12 W 40 24 ¥ DG

0 ling wolage range 0EW 10 264 W DO

O vl tagetcument 0V or ks ma o ess

OFF woliageicurrent maeet] i or marne

It I T
Z ma& or less (@t nomal inputj [See nobs|

espone i i Cep | 225 5241 ctid i e s
SO0 s of less, [In SeHing pulse oaien |

0 ting mode indikcalor LED

Conmeaciion menod Terminal biook [M3.5 o)

e i ghod Cpiical coupler

Mote: Inpu resconse fme can be changed wsing the nput e #iering fnciion
o 1 ms. F ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 msor 128 ms. This dnoclion
5 aasailatli for thie first S Inputs on all CPU unls. For espanskon uhis and
pther inpuls on base unlis, the esponse ime & Ted af Z ms
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4. Qutput Specifications 3. Intelligent Units
1) Relay cutput 1} FP1 AD Conwerter Linit
Item Dasorplicn It Descriplion
Oulpud hpa Mormnad by open {1 IFom Aj Anakog Inpul polnis o chianiact H
5 5
::Ir::a;:f_}m z:::::::.za:uvmun.mm1 s Inpud g E:E;DV$EIH1DV
O = OFF | 10 ms o less Resol 000
Wechancal et 5= 10° opaalkons oF man Ougrall +1 % of ful soake
[Elecirical e time 0% operaions or more R ez F 5 ms'channe
Eurge absor ber Tora 1 Mlor mone
e —— ED inpad Impedance (a0 b 5 W andd 0l 10 W rang]

Cormascion method

Terminal biook [M3.5 sorwe)

2} Transistor output

50 Y ik O b 20 e, range)

Absolule inpul ranpe

[al 0o 5V ranga)
W [k 0 b 10 W range)
=30 mé jat 0 4o 20 ma mnge)

fr e \Digiial ouipui rangs Ko K000 (HOOO00 4o HIZER)
—— — Qplical coupler. betwoen emminal and intemal
Qpica oo Iresukation mrethiod cirout
Culpui typa Transisior FNP or HPH open ool lecior Mol ingiated  behwoon channeds
[Raied load vokage: range &Y ko2 W OGS Connaclion miethod Taeermiinal ook [M3.5 Sonme)
0 ling load wolkage range | 475 Vo SE.4 W DT

Wi licad curme il

05 Alpaiml {ml 24 W DS 1)

Wi U ourment

A

OFF slale leakage curment 100 A of s
O slabe wollage drop 1.5 W ar ks
[Response e OFF — ON 1 m& o ks
=2k OM OFF | 1 msor kess
Eurge absorber Fomer dinde
0 tirey minde indicator LED
Connessiicn method Terminal biook [M3.5 Somey
Maotee:

=+ "1k For CEE and 807TF series conind unlis, the .ourend for one conmon shoukd
b o e Hhian re following
1 jpoinbicommin cirosi: 0.5 Aioommoen
4 |poinis'oomimon oroult 1 Alomman
H geainis'onenemcn circult 2 Alomiman

s "2k

For Ctd4, C16, T24. and C40 seres, ¥7 ondy i 100 g masxd muen, and for

G686 and CT2 series, YB and YT anz 100 zs maxdimum

3} Trisc cutput (ES Triac output typ= onlby)

2) FFP1 VA Conwerter Unit

Ihzrm Descriplicn
Anakng calpul poinis I chanetsiuni
Tl pastpu Mo, E:;gu'.l'-:;'dnlnﬂ:l’u
Resplion Ho00
Tueral 1 %% of fil scaks
IREsponse e Z5 m&'channed
‘Ouiput impedance 05 fTorless [al woilage cutpul feminal)
IWaotimim ouiput cument 0 ma, {at wniage oulpul erminal]
Allcwable Inad resisianos Ot 500 23 [at curment output temsnal
Digital oulpul range Ko KADDO [HOOD0 1o HOZER)
Optical counor et mmminal and intemal
Irsu o sedhiod drcat
Mol Insdaiet bohsesn channeds
Comnaclion meihod Teminal Hock [M3.5 soree)
6. Link Units

1) FP1 Transmitter Master Unit

Itam Dascriplion
I thiod Opiical oo I Descriplion
Ouipud typa Tk Iniciacn FRE4H5
|Raied load volage range 100 W do 240 W AC Diata frax Jon weHacky 05 M bs
Opa raling load woEage range | 25 % %0 250V AC &4 points
= . finpat 37, Culpul: 32, seting whan shiomed)
I lioad oure: i 1A 7 ipoint, 14 ! commen When 2 ransmiisr masker unis ane
Win oad oument 30 ma ey 1. cannecied, e 10 points ane as iolows,
— ey oy 104 poinis
M DR 15, TRCTTN o leae ey, {Ingust: 5, DUlp(N: 48, ©14, C1E seras)
OFF sirale makage cumend o M or ess o 2400 AT 144 ponis
finput BO, Cadpid: &4, T34, CAD, C5E and
N stafie voitage deop LY o W Tt (130 194 72 ) |
5% or s (ol 03 A or kess load) -
0o @ 41 38T A wh i cable
T TFF— 0l e i Transmisson distanos Hax. 708 m {2 387 fi.| mith Wwisted-par cable
OFF | 0.5 oyoke + 1 ms or less . .
£ o 2) FP1 150 Link Unit
‘Eurge absorber Varistizr
Im Descriplion
O lingy mnde indicalo LED -
Connaciion method Terminal biook [M3.5 Somen) mmmud Mﬂ'ﬂmﬂ .:h-_-;._ﬁi; 32 poinks and Oufpat: 32 poinks)
‘Bl oooupalion per p—
[FP1 W0 lnk unik
3} C-NET Adapter 51 Typ=
Itam Dresoriplion
Ireriace FRE485 = 1 poiil RE422 = 1 pont
Lo reinn formarl Batewen RE4EE and REA2Z inberfoces
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Dimensions

1) Control Units 24, C40, C56, and CT2 Series

i
3
g
]

C44 and C16 Series

[

T4 (29) 45(1.3)

_¢5-;1m_|

|_ 74 {24 |

C24 Series| 19075 |6 (38)
A0 Series| 260 (10.2]
56 Series 1201271

ICT2 seness | 300 {11.5)

2) Expansion Units
ES Series [except ER Triac output type)

I ltermn W

E24 Series
B4l Sares) 260 (10.2)

d) Intelligent Units 4) Link Units
FP1 AJD Converter Unit, FP1 INA Convarter Unit

FP1 1D Link Unit
[ — |E
JE g

= ]

HI




Product Types and

1. Control Units

Part Numbers
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Desorinion
Sarles Buitdn
1D poind Cperadl ng wodiage [ =T &%= Dutput type Part rumber
Rzkary AFP1E3138
24 DT BolroeSink Trans Eior [MPH open colisoion] AFP123438
14 TransEinr [PHP anen colbecion AFP1Z22538
Ct4 | Emandard bypes EEPROM Inpuc & Rizlary AFP122178
Cuiput: & BournoeiSink Transsior [MPH open colieoiion AFP12347H
100 W 1o 280 W AC Trans o [FHP apen colleolon) AFP1Z35TH
120w &C Ratlary AFP123148
R2VDC Ecurce Trans ko [MFN open colieoion ) AFP121118
Rzkary AFP12113B
18 EER Ecorcei@ink | Transisior [MFM open coliooion) AFP121438
6 Erandard bynes EEFROHN :;?l‘tﬂs"! Trans o [PHP apen colbeoion AFP1Z1538
it Reky AFP12117H
100 Wi 240 W AC Enrcaignk | TransEior [NEM open colieotor) AFP121478
TransEior [FHP apen colleoion) AFP1215TE
Rikaty AFP122138
24 W DT Borca’Snk | Transkior [MFH open colsoion AFF1Z2438
Iar:‘:u: 6 Trans Einr [PHP anen colecion AFP122538
Catpin: 8 Relary AFP1Z217H
100 W 1280 W AC BoscoiEnk | Transslor [FFN open coliooior) AFF12Z24TH
Trans Eior [FHP apen collecior AFP1ZEEETE
= Rilary AFP1Z213CH
C24C types 4 24V DT B3k | Transkio: [MFN open coliecion) AFP1Z243CH
(Wil REZ32C port el P Transisir [PHP anen ooleci AFP1Z25A0E
ared ClockiCad irader Custput: B Rk AFP1Z217CH
Aunciion] 100V in:280 W &C Sorcaiank | Transkior [MFN cpen coliecior) AFP1Z247CHE
Trans o [FHP apen colleoien) AFP1Z2ETCH
Reky AFP124138
24 v DT Bouron/Snk | Transkioe [MEN open colaoter) AFP124438
40 Transksior [PNF apen: collecior) AFP1MEIE
Eandard by RN I 24
Cupud: 15 Rkt AFP1249TB
100 W 1240 W AC Borcni@nk | Transbior [HEN open coliecior) AFP12447B
Transsior [PHP apen collecion AFP1245TH
a0
; Ry AFP12413CH
C40C typas 24V DT BoroeiSnk | Transkior [MFH open colsoion AFFP12443C8
Wit REZ32C port I“""u o Trarsisior (PP anan colector AFP12453CH
L Dulput: 16 Reky AFF12417CE
Tunction 100 W 1280 W AC BogeeiSnk | Transkie [MPN open coliscion) AFF12447CH
TransEior [PHP apen colecion AFP12457CH
i Rikary AFP125138
s AV DT Bascaiank | Transbio [HPN cpen coliecior) AFP125438
I‘n“u = Trans klor [FHP apen coflector AFP125538
Cutpisd: 24 Rizlay AFP125178
100 W o280 W AC Bascoi@nk | Transkior [MFN open coliaoior) AFF12547TH
TransEior [FHP amen oollecier) AFP1255TH
CER
Rizlary AFP12513CH
CHEG types - 24V DT Bource/Snk | Transiior [MFH cpen coliecior) AFP12543CH
= . - -
[with REZ32C port | 32 Trans Eior [FHP apen colleoion AFP12553CH
L. Mo Cutpurk: 34 Reky AFP1Z517CHE
Tunctian] 100 Vo 280 V AG Bourcerdink | Transbior [MFN open coliector) AFP12547CH
Trans Eior [FHP apen oolkeolen) AFP1255TCH
Rizlary AFP1ETI28
o 24V 0T Bprce/Snk | Trarskior [MEN open coliaotor) AFP1ZT438
rn]nx 40 Transsior [PHP apen oollecion AFP1FT53E
Cupud: 32 Rzl AFP1ETITH
100 W o240 W AC BarcaSnk | Transsior [NFN chen colieoiorn) AFF1ET4TE
Transksior [FHP apen oollecion AFP1ETETH
cr2
Rikaty AFP1ZT13CHE
CT2C typas - 24 v OC Borcei@3nk | Transkior [MFN open colieoion) AFP1ZT43CH
[wilh REZIZC port ill'llllJ: 40 Trans Eior [PHP apen colecion AFP1ZTE3CHE
and Clock/Calender ! Dudput: 32 Rk AFP1ZTTCHE
Tureckioni] 100 W o280 W &C Borce/3nk | Transkio [MFN open colieoion) AFP1ZT4TCH
TransEinr [PHP anen cobecion AFP1ZTETCHE
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2. Expansion Units
Dscription
Eries
170 it Cparnafing wolage Inpidt tyne Oulpen &pe Part nsmbar
B EpurcelElnk e AFP13803
Input- & 130aC — AFP13804
] Re'ay AFF13813
Iripu: 4 —_— EourcetE nk Trans'sior [HPH apen colecion] AFP13843
E& il 4 Trangistar [PHP apen callecion AFP12853
R ay AFP13810
] Trans'siar [NFH open colincior AFF13840
Dutput: B _ _ Transsiar (FHP apen coliecior) AFP13850
Triag AFP12870
o4
Ed Inpui- & —_— 1300 a0 R ay AFP1Z314
Otk 6
e 3
Inpu: 16 _ EpurcetEink AFP13103
6 R ay AFP12113
E16 Input- & - EnunoetElni Transisior [MPH open colooion AFF13143
(== T ] Trana shar [PHP apen oobeciorn AFP13153
18 Reiy AFPA3EAD
Cutput: 16 Tl - Transisior [MPH open colooion AFP1Z14D
R ay AFP13213
24V DT EourceEink Trans'sior [HPH apen colecion] AFP13243
4 Transistar [PHP aeen callecion AFF13353
B2 Input: 18
Cusirui: A Ry AFP13HT
100 Win 280 W AL EpurcalElnk Transskor [MPH apen coleoion] AFP13347
Trans'stor [PHP open colkecion AFP1326T
Riay AFP134143
a0 24V OC Sourcatsink Transistar [NPH apen oo leoior] AFP13443
Trangskor [PMP open: ool ecin AFP13453
E4D Inpui: 24 I 1
Cutpul: 16 Ry AFP131T
100 WV i 240 W AT Epurce Sl nk Trans'skor [NPH apen colecion] AFP1344T
Tranaistar [P NP aoan oakeciarn AFP1345T7
3. Intelligent Units
TR Speoicaton Cparal ng vokage Par b
+ Anaiog input poinis: 4 chanmeds i 24 00 AFELA0F
FE1 AT Corserier Linid + Anaing npol range: 0 Bo 5, 0 Bo 1006, O bo 20 ma
¢ DigiEal cufput range: KD o 11000 100 Y do 2400 AT AFF1A0E
+ Analng ouipul points: F chanmelsunil 24V 00 AFFLA12
FE1 DiA Comvserier Linid « Analog oulmal range: O bo 5, 0o 10, 0 o 20 ma
+ gl mipul range:  BDvio K1000 100 W da 240 W AC AFF1418
4_Link Units
TR Speofication Cpanad ng wokags Par b
FP1 tranamitier magier unit enables e FP1 o echanges 100 info mation wilh save sta- -
FF{ Transmifer 1ions o @ remot she using @ byisied-rair nakie. By connaecing wih anafner FP1 rans- MVDC AFFITEZ
Fdasher Undi mither masber undi or wiih an FP3 fransmiier masior unil, youcanm eschange 50 infomas
(TR:-NET] Thon with ancther P4, Co msm sation meadius (RE4E5 porll Twiskad-nair cabic up 4 W TR
22 inputs and 37 utpuls can be commbed per unit 1A B B AFFITEE
FF1 Remobe i0 Thit FP1 1D Enk unit s the imterface unk for exchang ing 110 Information betsoen an MvDo AFFITAZ
Linkk LNk FPAFPS and an FP1. Whizn tThe FF1 s conmeched o the FRAFPS remmobe |10 sysiem via
the FF W0 fink uni you can oxcfange D indomaion, using & Zoonducior cable 100 W 0 240 % AT BFEIT3S
RESES ++ RE422/REZ32C signal corwenier. Wsed for communiogd on Detwesn @ compuler 24 DG AFFB532
C-MET Adapher and FF programmmabde conimolers - Up o 32 siafions
Coo i cation i (RE4BE ports Z-conducior cable of tetsind: pair cabke 100 W do 240 W AC AFFBRG3S
REMES + RE422 signal rir fur FF ooninod
C-MET fudapher B1 bype Signal consserner for i AFF15801

for FF1 Conienl Lini only’

Uised for commamboaiion betees n e C<NET adapter and an FP1 conirol undi




3. Programming Tools
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Type: Part nusitser Descripion
FFr=of Windows Frogranming Soffes ne: FPEOFT-FD Program adiing softsane used with commeroaly asalabl e comguier,
FF Frogrammar | AFP1114 Haruthald programmer tor FP soies progranmabke conirol s
ImEER) AFP15ZIH-USE| Cabie for connaction between thi FP1 RE422 prograniming port and a PG, S-pin REZI2C port
FP1 Paripheral Cohle | S0cm (1884 AFPASINSUE | mgie for connecion befween the FP1 IRE422 programming port and
1.5 m (49M] AFP1E21 5115 ez hand heid programmies or ATR leEminal.

6. Memory (for C24, C40, C56 and CT2 series)

Typa Part numiber Dascription
FF1 Mesmory Linil AFF1201 EFROK
for CIACAD sories AFFi202 EEF RCE
FF1 Kemory Uik
for CEEACT2 sevies AFF4203 EEFRCE
7. FP ROM Writar
Typa Fart numier Description
. RO# programmad for FF sores programmabie ooninol lers
PP R WA s AFPEEE1 [EEPROH [ZBiC266 or equivaleni ) cannot b progranamied|
50 omi 9.1} AFF15205-UE

FF1 Periphitnal Catis:

Cabie for oonnechon bEteeen the FRY REAZZ progranming port and the ROM wiiler when the

15mMen) AFF15215.ug | REMEETIIC Adapber (AFFEEED) s usod
3 Adapter naeded bo program the FP1 memaeny anit [AFP1201] wsing the FPIROM siler or oome
FRGETGT S e s ARgId merolaly availabie RO wiler. Can atso be used 4o program the EEFROM memony unils
B. Mainfenance Parts
Tipa Part nusnibser Desoriplion

LEhium Babizry AFFIA For FP1 conirol uni (G24, G40, 556, and OT2 senes)
FF1 Bhaord et Bar AFF1R03 Eﬂuﬂ'ﬂﬂd‘f\:ﬂmwﬁnnswmﬂnad& at the same volape ane commecied o the FP1s

7 om [ZB Inch) AFFPI5101
FF1 BEdpansion Cabla 30 omi [§9.8 inechp AFF15103 Cabie thed for conneoton Eebwsen the coniemil unil and expansion uni

50 om [15.7 nchh AFP15105
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Arduino Uno

AAAARBASR A ARAES RSN

. » ~
roe s .

o

Arduinoe Une R2 Frent Arduine Uno SMD Arduino Uno Front Arduine Une Back

Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which & can be used as PWM outputs), & analog inputs, 2 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP header, and 2 reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USE cable or power it
with 2 AC-to-DC adapter or battery to get started.
The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the AtmegalsU2 (Atmega8U2 up to version R2) programmed as a USB-to-serial
converter.
Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put
into DFU mode.

| Revision 2 of the board has the following new features:

+ 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible both with the board that use the AVR,
vihich operate with 5V and with the Arduino Due that operate with 3.3V, The second one is 2
not connected pin, that is reserved for future purposes.

+ Stronger RESET circuit.

+ Atmega 16U2 replace the 8U2.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USBE Arduino boards, and the reference model for the Arduino platform; for 2 comparison with
previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5V

Input Voltage (recommended) 7-12V
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Input Yeoltage (limits) 6-20V

Digital I/C Pins 14 (of which & provide PWM output)

Analog Input Pins [

DC Current par I/0 Pin 40 ma

DC Current for 3.3V Pin 30 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: arduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle 6.0 and newer)
Schematic: arduino-uno-Rev3-schematic.pdf

Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an
ATmega328, but an Atmegas is shown in the schematic for reference. The pin configuration iz identical
on all three processors.

Power

The Arduine Uno can be powered via the USE connection or with an external power supply. Tha power
source is selacted automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battary. The
adapter can be connectad by plugging 2 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER. connaector,

The board can cperate on an externzl supply of & to 20 wvolts, If supplied with less than 7V, however,
the 5V pin may supply less than five volts and tha board may be unstable. If using more than 12V, the
voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

*  VIM. The input voltage to the Arduing board when it's using an external power source (as
opposad to 5 wolts from the USE connection or other regulatad power source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.

+  SV.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V], the USE connector (3V]), or the VIN pin of
the board (7-12V). Supplying voltaga via the 3V or 3.3V pins bypasses the regulator, and can
damage your board, We don't advisa it.

«  3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

+  GND. Ground pins.

Memory

The ATmega328 has 32 KB {with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM {which can ba read and written with the EEPROM library}.

Input and Output

Each of the 14 digitzal pins on the Uno can be used as an input or cutput, using pinMode(],
digitalWrite(), and digitzalRead() functions., They operate at 5 veolts. Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor [disconnected by default) of 20-30 kOhms. In
addition, some pins have specialized functions:

+  Serial: 0 (RX) and 1 (TX]). Used to receive (RX) and transmit (TX) TTL serizl data. These pins
are connected to the corresponding pins of the ATmega8U2 USE-to-TTL Serizl chip.

+ External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low
walue, a rising or falling edge, or a change in value. See the attachinterrupt() function for
details.

« PWM: 3, 5, 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite!{) function.
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+  SPI: 10 (55), 11 (MOSI), 12 (MIS0), 13 (5CK). These pins support SPI communication

using the SPI library.
*+ LED: 13, There is a built-in LED connected to digital pin 13, When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off,

The Uno has 6 analog inputs, labeled AD through AS, each of which provide 10 bits of resclution [i.e.
1024 different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and the analogReference() function. Additionzlly, some
pins have specialized functionality:

+ TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.
Thera are a couple of other pins on the board:

+ AREF. Raeference voltage for the analog inputs. Used with analogReferance().
+ Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which black the one on the board.

See also the mapping between Arduine pins and ATmega328 ports. The mapping for the Atmegas,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
other micrecentrollers. The ATmega328 provides UART TTL [5V] serial communication, which is
available on digital pins 0 (RX) and 1 {TX). An ATmegal6UZ2 on the board channels this serial
communication over USB and appears as a virtual com port to software on the computer. The "L&U2
firmware uses the standard USE COM drivers, and no external driver is needed. However, on Windows,
a .inf file is required. The Arduine software includes a serial menitor which allows simple textual data to
be sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is being
transmitted via the USB-to-serial chip and USE connection to the computer (but not for serial
communication on pins 0 and 1),

A SoftwareSerial library allows for serial communication on any of the Unec's digital pins.

The ATmega328 also supports I2C (TWI) and SPI communication. The Arduino software includas a
Wire library to simplify use of the I2C bus: see the documentation for details. For SPI communication,
use the SPI library.

Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduine Uno from
the Tools > Board menu (according to the microcontreller on your board). For detzils, see the
reference and tutorials.

The ATmega328 on the Arduino Unec comes preburned with 2 bootloader that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the original
STK300 protocel (reference, C header files].

You can also bypass the bootloader and pregram the microcontroller through the ICSP (In-Circuit
Serial Programming) header; see these instructions for details.

The ATmegalEU2 {or BU2 in tha revl and revZ boards) firmware source code is available . The
ATmegalslU2/8U2 iz loaded with a DFU bootloader, which can be activated by:

+ On Revl boards: connecting the sclder jumper on the back of the board (near the map of Italy)
and then resetting the SU2.

+ 0On Rev2 or later boards: thare is a resistor that pulling the 8U2/16U2 HWE line to ground,
making it easier to put into DFU mode.

You can then use Atmel's FLIP software {Windows) or the DFU programmer (Mac OS5 ¥ and Linux) to
load & new firmwara, Or you can use the ISP header with an external programmer {overwriting the
DFU bootleader). See this user-contributed tutorizl for more information,

Automatic (Software) Reset
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Rather than requiring a physical press of the resst button before an upload, the Arduino Uno is
designad in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmegadU2/16UZ iz connected to the reset line of the
ATmega32d via a 100 nanofarad capacitor. When this line is asserted (taken low]), the resst line drops
long encugh to reset the chip. The Arduine software usas this capability to allow you to upload code by
simply pressing the upload button in the Arduine environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.
This setup has other implications. When the Uno is connected to either a computer running Mac 0S X
or Linux, it resets each time a connection is made to it from software {via USB). For the following half-
second or so, the bostloader is running on the Uno. While it is programmed to ignore malformed data
(i.e. anything basidas an upload of new code), it will intercept the first few bytes of data sent to the
board after a connection is opened. If 2 sketch running on the board receives one-time configuration or
other data when it first starts, make sure that the software with which it communicates waits 2 second
after opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-resst, The pads on either side of the trace
can be soldered together to re-enable it. It's lzbeled "RESET-EN". You may also be able to disable the
auto-reset by connecting 2 110 chm resister from 3V to tha resst line; see this forum thread for
details.

USBE Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USE ports from shorts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra
layer of protection. If more than 500 ma& is zpplied to the USE port, the fuse will automatically break
the connection until the short or overload is removad.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respactively, with the USE
connector and power jack axtending beyeond the former dimension. Four screw holes allow the board to
be attached to a surface or casa., Mote that the distance between digital pins 7 and 8 is 160 mil
(0.16"), not an even multiple of the 100 mil spacing of the other pins.
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Solenoid valve (5/2 . 5/3way) AIFTAC

4V100 Series
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Solenoid valve (5/2 , 5/3way) AIFTAC

4V100 Series
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Solenoid valve (5/2 . 5/3 way)
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AII'TAC

4v200 Series

O Specification
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AII'TAC

Solenoid valve (5/2 . 5/3way)

4V200 Series
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Solenoid valve (5/2 ., 5/3way) AIF'TAL

4V300 Series

@ Specification
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AII'TAC

Solenoid valve (5/2, 5/3way)

4V300 Series
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AII'TAC

4V400 Series
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Solenoid valve (5/2 , 5/3way)

4V400 Series
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Mannal of IR Sensor Switch E13-D3INE-N

This ic Sensor Infrared davics for distance detection that can be adjusted in the rangs of § e -30 cm.; and
Cutput i Logic TTL; 0 (GNDY) znd 1 (57,
Specifications  -adjust dissnce dutsction i the rangs of 6 cm.-30 cm. by Adfsetsble VR and display s stams by LED
- Sensing device shonld be opague matarial or amy matarizl that allows lass light to pase through; black coloris the
best becanse Senscr devics works well by using meflaction of Infrared
-OUTPUT is Open Collsctor; it has to comnect B 10 3 Pull Up at Cut Patt
-Signal Output is Digital TTL; 0= GND and 1 =3V
“Uss Powrer Supply DC 5V Camrent 100mA

How to setup distance detection: s using, it has to setep prafirabls distancs datection for weing with Sansor as follow;

1] Provida 5V Fowar Supply (brown cabla) and GO (blsa cable) to Sancor

1] Tumn tha bead of Sensor upright to the ground ar wall (it is the best if ground ox wall is black calas)

3] 3leasurs the preferabls distancs detecticon from ground or wall to the bead of Sensor by rulsr; and hold Sencor at the prefarabls

pesition to detect for awhils

'H Adjust VR atthe snd of Sensor. Lock at the change of LED a2 the snd of Sensor as described balow;

@ Tune ¥R for adjust detect l'nlant] Detect-Distance ||

Wall

-IfLED is OFF {OUTPUT = 1), plsass adust VR = clockwiss dirsctios uml LED bacsanss O (SUTPUT =0} md thee sop
adjusting VE. Ths position that LED changes the stat is the spacifisd distance detection. This & conditional epsmation; H.Ii’-‘ig distance Gf
Sensor is lest than or equal fo the disfance detection, LED Suter i 09 s2d OUTIUT beseman Logic [ hazif ke divsazce of Jemsazis
greater than the distmmcs detection, LED Status is OFF azd OUTPUT baconss Logic 1 mstead.

-IfLED is ON (OUTPUT = [, plassa st VR in 2= anticlockeiss dirsction wntil LED bacsanss OFF (QUTEUT = 1) and them stop
adjusting V. The pecition that LED changee the ctata i the rpecifisd divtnce detection. Thir & conditional opematien; If 1€ distance of
Senzor iz greater than or egual to the distance deiection, 120 Swm i OFF @d OUTEUT becemas Lagic 1; but 5 e divancs of

Zensor is ke than the distance detaction, LED Zttus i O and QUTPUT bacomas Logic 0 imstead.

8] Tast the opsration of Sunsar by maving Seasar. When the head of Sensor maves and pasces the specifiad distance detection, LED of
Zsnsoris Lit up if the distance of Sensor is lass or equal to the specifisd distance detection; bat LED is OFF if the distance of Sensar
is greatur than or equal to the cpecified distance detection. If it doas not accard with amy conditional aparation described abava, it
mosans that it fails to setup any distancs detection for Sensor.

Referred to axpariment in uss, it found that color of ground or wall or amy material that is wsed to reflect to Sensor is not
sncugh dark If the wall that is used to reflect is light color, the least distancs detection of Ssnsoris alse highar: so, the specified distancs
detection of ussr is lower than the lsast distance detection of Sensor. In this case, it should use wrall with the dark coler or it ey cetup the

ETT CO,LTD - WWWETT.CO.TH
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Manual of IR Sepsor §witch E13-D3INE-N

distance detection higher, depend on material of user. User has to test and setup distance detection by self because sach color of wall that

fl to Samsor is diff and finally, user nesds to return to step 1-5. Referred to sxparimsat, the least distance detection of the black
wall that can reflact to Ssmeor is § cm; the cperating resalt 2ocords with step 3, it means that it swccesds and Sensor is ready o use and

corEmect

How to use 8ensor after sefup distance detection

Plaacs look at the civcuit below and comnect Semsar with Comnectors according to the specifisd color; Brown Cabls is SVDC
Fowrar Supply, Blus Cabls is G, and Black Cabls is CUTPUT(TTL). Maxt, pleaca lock 2t the conditional oparation of Ssnzer to writs
program comsctly.
EVDC
E18-DEOMNK

SVD — 10K

Brown Black out -
EFT CO.,LED:

Connecior and Carcuit

ETTEAM.COM =

B59.7 mm

- @17 7mm |
If Sensor Distance == Detect Distance Detect-Distance " A
» » @ 23.4mm
OuUTPUT=0
\ E g wall
"
LED-Sensor-OM
Sensor-Distance

When distance of Sensor <= the speeified distance deteetion, LED Statws is ON and OUTEUT =1

If Sensor Distance >= Detect Distance Detect-Distance,)
OUTPUT = 1
E = wall
A
LED-Sensor-OFF »
| Sensor-Distance

When distamce of Sensor >= the specified distenes detection, LED Statws is OFF and OUTPUT =1
ETT CO,LTD 2 WWWETT.COTH
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1. Introduction

Motor 1 Specification — 12V DC Motor

Feaiures

12% — ZD0RPM —

3.8KGeCM torgue OC gearhead motor
30:1 Gear Ratio

2mmn rear encoder shaft

LR B K B

1.1 Description

Good compromise between speed and torgque for small rebotic designs.

Motori is a 12V DG geared motor with & 25" motor cufput shaft and 8 2mm rear encoder shaft.  The
2mm shaft works with our ENG300 quadrature encoder o allow the motor to be used in position control
apphications. Motor controllers that are rated for 12V@24 are ideal for controlling this motor, Howewer,
migtor controllers with lowsr current ratings can also be wsed if they have over-curment and owver-

temperature protection.

2. Motor1 Specifications

2.1 DC Gearhead Motor Characteristics

Characteristic Value Unit

| Ciperafing voltage 4 5-1% W
Startup torgue (kilogram-force centimeter) 3.8 FiGe T
Starfup torgue (inch-pound) 3.1 Inchelbi
Gear ratio 301
Ma-Lozd Current {12W) 0.053 &
Stall Current 1.5 A
Mo-Losd Speed (12V) 200 RFM

No-Load Current (Amps)

9
9
°
o
9
o

[ 7 LI T R § Y e |
BACRAr Valtagey]

==le=Hg- LA Lur'réit

id
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Motor Shaft RPM (No-Load)

Notes on mounting hardware: The motor has 4 mounting holes on its face (labeled 1-4 in the image
sbove). They are threaded for m3 x .05 metric machine screws. We have used 8mm long screws
successfully to mount the motor to 8 1/8° thick L-bracket However, mounting hole 4 is in close proximity
to the internal motor mechanics, and it is recommended that you avoid using it.
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Matar Prafile Dimensions (inches)

) 550" -
A - - 0.900" o ), Y 5 b 1, ] 75

i 0™
1.440° 1300° 0340 ¥ [
T

[ ]

= 3.030° -

Disclaimer of Liability and Accuracy: Information provided by Solubons Cubed is believed to be
accurate and reliable. However, Solutions Cubed assumes no responsibility for inaccuracies or
omissions. Solutions Cubed sssumes no responsibility for the use of this information and sll use of such
information shall be entirely at the vsar's own risk.

Life Support Policy: Solutions Cubed does not authorize amy Solutions Cubed product for use in life
support devices andior systems without express written approval from Solufions Cubed.

Warrantee: Solufions Cubed warmrants sl products agsinst defects in materialzs and workmanship for 2

pericd of 80 days. If you discover a defect, we will, at owr option, repair or replace your product or refund
your purchase price. This wamantee does not cover products that heve been physically abused or

misused in any way.
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MG996R High Torque
Metal Gear Dual Ball Bearing Servo

47 .6

2656

This High-Torque MGY96FR. Digital Servo features metal gearing resulting in extra high 10kg
stalling torque in a tiny package. The MGO96E. is essentiallv an upgraded version of the
famous MG225 servo, and features upgraded shock-proofing and a redesigned PCE and IC
control system that make it much more accurate than its predecessor. The gearing and motor
have also been upgraded to improve dead bandwith and centering. The unit comes complete
with 30cm wire and 3 pin 'S’ type female header connector that fits most receivers, including
Futaba, TR, GWS5, Cirrus, Blue Bird, Blue Arrow, Corona, Berg, Spektrum and Hitec.

This high-torque standard servo can rotate approximately 120 degrees (60 in each direction).
You can use any servo code, hardware or library to confrol these servos, so if's great for
beginners who want to make stuff move without building a motor controller with feedback &
gear box, especially since it will fit in small places. The MG996R Metal Gear Servo also
cotnes with a selection of arms and hardware to get vou set up nice and fast!

Specifications

Weight: 35 g

Dimension: 40.7 % 19.7 £ 42 9 mm approx.

Stall torque: 9.4 kgf-em (4.8 V'), 11 kgf-em (6 V)
Operating speed: 0,17 /607 (4.8 V), 0.14 s/60° (6 V)
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Operating voltage: 48 Va72V

Running Current 500 mA — 900 mA (8V)

Stall Current 2.5 A (6V)

Dead band width: 5 us

Stable and shock proof double ball bearing design
Temperature range: 0 °C — 35 °C

PWM=0range (_’ | | :] —]
Vcc=Red (+) 4 ©
Ground=Brown (=) —
ey Cygle
48Vt0T72V i
Power
and Signal F“'E ;

20 ms (50 Hz)
PWM Period
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