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ABSTRACT

This thesis presents a semi-automatic box storage machine to facilitate the
storage of the box The semi-automatic box storage machine has dimensions
(1 x 2 x 1) meters. The control system is (PLC Programmable logic Control) as the
main processing system. It has a touch screen Human Machine Interface (HMI) as an
input for the stepping motor to work take the box to the designated location. Finally
the sensor will alert sent through the touch screen to show where the box is.There
are two working modes, automatic mode and semi-automatic mode.

The test result of the stepping motor motion in the X-axis, Y-axis and Z-axis
can move to the specified position accurately and precisely lifting boxes of different
weights to the designated positions. The maximum weight can be lifted 5 kg. The box
can be lifted and placed in the specified position. The 3-layer stacking test allows the

boxes to be stacked with a discrepancy of up to 2 percent.



AnRnssuUsENIA

Usgayriinusaduiidnsagardlidueded drennudiomdenaznisatuayuves

=

YAAAYANY TN FIileuneuaunnng vinudasiotul

Y 9

vovaunszAdnuarINIa fTenosausudsay uazatuayuuMsAnYT Lazaey
Imaslataueun

YOUOUNTTAN HA.AT.MANN Hluangena enansETUInugRdiduuzhuazAnnu
Tassmaiawein §lsudfneudsluanuunnvesiuiwonisveunszaaduetieg

YoUOUNTEAMOINTET AT NYIIY TlREuusi T uusdedounndesvesl asanis
LazABETIBIABLANENN WazRaswaInuilY Wieuq irsstiomaslunisvinlassnisaudise
aalulomed

Y o =

AR ez UsElevid il Usyatinusatull fvindsvensuuainseammnyinu

o

WNEIAANG MUY

[ ¢ o [

Syl VNS



AU

UNAAGDNVITNIVIE ..o eeeeeee e |
UNARAGDANINIINN W, [
AN TTHUTEN N oo I
BTTURY oo IV
ANTURURNIT N oo ViII
AVTUGITU ceovrrrnrrvnrerer g g receeeeeennnnnnnsssssssesseeeenss IR 4444455 sssssesseseeees IX
T REDTT N o AN U N 1. . 1
1.1 A Tuanuas A LA AU AT oo 1

1.2 IQUIEAIRAUDINTITVIIIATINU e 1

1.3 UBULRUB AT L Lt L e oo e 1

1.8 UTETOUUTANATIILIFETU oottt 1-2

1.5 SUBEUNTSIITIITN oot oottt e e S e e 2

1.6 TATIATIUBIUT QU IS oo 3-4

Wl 2onq s .. QOIOTAINION ¢~ TNy | == A ¥ . 5
2,1 QR N L/ N D UEHTHITLLITHII 7 (PN L S o B 5

2.1.1 MENMSTN U DFUVBIRUOAT e 6

2.1.2 ﬁw%&ﬁugmumﬁauﬂwﬂaumaaé’wé’dﬂﬁuﬂsm ................................. 7-10

2.1.3 FVFNIOG 9 LA UTIMORT oo 10

214 ﬁﬂgﬂauwm (INPUL INSTIUCTION) ..o 10-11

R NG ﬁﬂ%ﬂLaﬂﬁwm (OUtPUL INSETUCTIONS) vvooveevee s 11-12

2.2 AFUTLBIAES (SEEPPING MOLON ereoestoeeeseeeeee e 12

2.2.1 MENMITVOUVBIAIUTIIOUET e 13

2.2.2 USEANVOERUTIUBADS 1o 13-14

2.2.3 TS AONATUDIOUDT oo 14

224 ﬁuuﬂmﬁuaqmﬁﬂ‘ﬂyamma%mmgm ..................................................... 14-16

2.3 afiutianemaslasal (Stepping MOLOr DAVE) oo 16-17

2.0 DDVIYANTU oo 17-18

2.0.1 USTAAVIVOIATNAOVIVENTUNDR ooooeoeoeeceee e 18-21

IV



#1508y (si0)

%

2.5 A AU IDTTNINETE e 21
2.5.1 MENNITTILVOIEDATINUIDSTNNANY oo 21-22

2.6 S1ANUTAIABUIBILADS (Half-bridge Converter)......ooomiooommeveceeeeereeecce. 22-24
UNT] 3 ATTOONMUU oo seeee e eees e eeee e seee e 25
3.1 URDNIABGUATUATTINIU oo ssssseee e seseeeesseeeessessee e eesseseeee 25
32 T A T AN TY NN ettt et esin e seee e ees e eenenees 26
3.3 AITOOALUUNUIDDTUANTU oo 27-29
3.0 N1TOONLUUIATIATUDIATON oo 30-33
3.5 NN A UL OIS e 33-34
3.6 29955 IAT OIS ARUNAOIIISIVUITR oo 34-37
‘U‘Vﬁ?i 4 ANTNADDULAZHNANTTNIRNEDN ettt ettt ettt ee e 38
8.1 ATSNOROINITUROUT oo e e e teee s oot 38
10 | P USeieeee i asane D | © @A A S 1 38

8,12 FURBUNISIIORO oo 39

4.2 M3NAaeen TS Ul AL ATIIUER ) a1
2.1 0 EE 2 e (SN N 41

8.2.2 FURBUNISIIOROD oo a1

8.3 NSNAROIINNGOITRUNATN oo a2
E U MR L AR AR e 42

8.3.2 FUADUNTINNAO rrrreeeseessssesesseseeses s sessesee s 42

0.0 ATTNAFDULIATIANGDT cevoreeeeeeeeeeeeeeeeeeeee e eeeeeeee e eeee s eeeeseeeses e eseseeeee aa
00,1 TAQUTBAI oo a4

8.0.2 FURDUNTINARO oo a4

4.5 MINAFDUNITINNABIUFURUUAN 9 oooerrrerrermceneessmeceneessncennesssneee 46
05,1 TAQUTBAI oo 46

8.5.2 FURDUNTINARD oo 46



#1508y (si0)

v

8.6 NITVAFBUADTUGTUTDT ..o 54

B.6.1 TOQUITERIF oo 54

0.6.2 FURDUNTINABDY e 54

UNT! 5 UNAFURAZTOIUBUUE .o 61

5.1 AFURAMTANTUIM oo 61

5.2 AFUNANTMARBINSATUANNSIAROUTVEIAL X Y WA Z.ooo 61

5.3 a3UNANIMARBINSAUANNSLAR U LREUNAR YA . o 61

5.8 AFUNANTNARBINITUNNRBDL.coeoorrvveeieeiiennsnssssesereeeeeeeeesssssesssssssesssesssesese s esssseseees 61
5.5 A5UNANISNARDUNAINNTININARIINAUVLSIF YLALaZ N5 INED IR

Al iEag ME I > [ A \ L N AN 62

5.6 i oesm TR WL A0 0.2 ). Pt )2 AN 62

I T FTRETSA N Moot o SO A-A AN ooveetf 0 AXOPXHI I PN 00 B SO 62

N



A13UA1979

A519% %N
1.1 FunouUMSANAUIUIATINUAAZIUT T oo 2
1.2 FunoUMSA YISO NAZIUT 2o 3
8.1 NANITNAADINTIAROUTVIIUAU Koo 39
8.2 NAMTNAADINTIAROUTVOIUU Y oo 40
4.3 NAMTNAADINTIAROUTUOIUNU Zorroooeooeoeooeoeeoeeee oo 40
4.4 EULmeiﬁwmmuﬁaﬂm .................................................................................................. 41
4.5 NSVARBINNADITU AN e a3
4.6 EENNABTUIAUARIEATUTRTUR 1o oo 44
4.7 anennae U UARISFIUTRTUR 2. oo 45
4.8 1aINNABTUIUARISHTUTRTUR 3o 45
4.9 138 UNNADIUIAUADALUTR .ottt see e 45
8.10 ASVAABUNNTINNGBITUR 1o e a7
.11 NVTVARBURITVNNBBITUT 2o 50
812 DVSVRAABUNITINNGBITUT 3o 52
4.13 NISNARBUADULEUOITUT 1 oo 54
8.14 NSVARBUABULLEUOITUR 2 oo 57
4.15 NSVAABUADULEUIOITUT 3 oo 59

VI



d15URFUNW

sl vl
2.1 FHUUMTI N UVDIIWORTDOWIU oo 6
2.2 NEANITVIUTDITUUDIIMONT ..ot 7
2.3 AIUUTENOUUBIIAULUTINTU oo 8
2.8 UBDAMARMEDS ..oeoorrooeeeeoooeees oo 8
2.5 AUUTHUOMIDS ..ottt 12
2.6 TATASNATUTUOUNOT .ot 13
2.7 WU ST UTIIOADS e 13
2.8 foyaidosiuiirmaurosasiutwowmosinasgIu NRMA oo 15
2.9 Feyaidosiuiinimauresasutiomanes NEMA 23 JUNTINTEUN oo 15
2.10 Fayaidesiufimamsuresaiiutiwemefinnsgunsinsedosdou. ... 16
2.1 Tgougmidansenimess. BN 1L A0 \L /R Prrrreea €O\ 22 L 4. . 17
3. T Ba e 2.2 Y ANASASAN N ¢ MIDL (. 4. 18
2.13 MNVDVIUVANTUTU GOT 900-11sssvveevrereeessesssmsisssressssssssssssassessiessssssssseseesssssssessssessessasene 19
LA TOET o R IR ey LN YT o) s S o -~ S et A Y A 19
2.15 MNFDTVANTUTU GT 1h.ovvveciomiinvessssssssssssinesesssssssissessssseesssssssssisbsse s stsisesssssssssssnes 20
2.16 VENABVANTUTU GOT 2000 eovvvvvvvivveeieersrenseeessessssssssssssssessssssssseseessiessssssssssssesssssseeee 20
2.17 VENABVANTU GOT FUNARBL..oovovvveeevevrvrreeeeeesssssssssssssssssssssessse s sssssssssssssssnen 21
2.18 DIFUTHNBUNUTIUVDIAIATEUNNUIDTTNNA 1o 22
2.19 2199589781 U3AIABUIBSIAOS (Half - Bridge CONVEtEr)....mmmmmeeooeeeeeecceeeeeeeeeeeeeeeeeee 23

2.20 MSUINTEUEUVDINITUTARDS VUL Q1 UnTzLa (819) NMSUINTEUEVDINIUTANDS

VEUE Q2 UM NITER oo oo e e e e e e e s e s es e 24
@ o d' [ @ 1 d" [ wa
2.1 UaBNbABEhNSUNITHNIUYDLATDIIALAUNABINIDRAIUIIR oo 25
3.2 TYS AN UYL AT A LUIIR oo, 26

VIl



#15UnygUnn (da)

UM vl
3.3 TS ANITVINITUY DI VLADALUIIR cvvvererereerereerssereseesessssesssesessesssssseesesessssessesssesans 27
3.4 VAR NUDIVATNDDTIUENTU e 28
3.5 UUNATI AL AN T ITUYDIERTON oo, 28
3.6 ¥R 1EONFULUUTUNTIAAUNGBINUY BB .ooovrrcrcrrcrrcrncrnennns 28

3.7 nihsudenguuuudaiunaestiuil 1 uadfl 1 uastuil 2 uedfl 1 wazdui 3 wanil 1

2 ' (% '
v A v

3.8 MNEUENIULUUIAAUNGDITUN 1 w07 2 Uagtuil 2 u0aNl 2 uazdun 3 uaafl 2

....................................................................................................................................................... 29
3.9 MTP9UBIN TN LA UTOIAFUTUOOT oo 29
3 d ydlesifiruadineg L.oal 9L U0 \& Deny === v o AN 30
3.11 gUaum U919 MUY UASTUMUULBTIAT oo 30
3.12 UWNU Z L0ULNUSNNABITUMAZENNGBIRG oo 31
3.13 WYUNNEDT YU (24 X 20 X 10) LUURLURNT weoovererereeereeeeesereeeseeeeeeeeeeeseeseeesssessereseenes 31
A bt 45 1S KRS a2 A % | © LI 0 4 S 32
3.15% e NN@Re939. .. . ARk SN ... [ AE T A S .. 32
3.16 IMGNEATH ITWENNE S o, eV L N 33
3.17 995N AR UTIUOIADITUTOAT oo 35
3,18 19RTNTADETULTDT TURMDAT 1-ovvvoeooooeeeeoeeecse e seseeeee e sesesseeeeeeeseeseeeeeeeeseeseseeeeoen 36
3,19 219955 AS DT AL AUNADIIIATUT R oo 37
4.1 TAR AT I NA DTN ITVIRRD oo eeee e eseeseee e e 42



TutlagUuszuudidnnsedndidudumisluddnuszaniuvemans o aulfiaslila
e Miagtulluyedlidiessuudidnmsedndunldlunmsdineanuazaingig 9 wazidiun

Uszgnaldiuluaumamusing q vililsendanan dsendaidiau wazannsiingUaime

< o w

1.1 ﬂ’J']ilL‘lJ‘L!ﬁJ']LLagﬂ'J'lﬁJﬁ"lﬂiyﬂla\‘iIﬂi\'Nqu

Tutlagtunansdwesdnlngszuialdndesianuiviais 4 naesdaiibinaes

v [ A = o sl Al v ¥ ! U U = v v [ !

nsrdnnszargldidun Juililifinuilaldassldedsazain Anudwesdaiundes uay
anuiinunaedbiidussifou aunuinsdwualivisesnliluligaluuieliaiy
avaanlunisidaesiuilaasningadu

AU dnvinlassnudaiuImnEIasuaIessIuleaNdEaIn b1 una e

wiadlnduneglidesdduseenndaslmnies wardnnunaasludunuaiisfoInis

1.2 InUszaIAvaIN1TLATIN

'
& =

1. WiafAnwnsigaunwead (PLC)
2. WeAnwN1seuntinaesivaniuion
3. Wednwmsuszendldnuaiulwamasauanluunu X Y uag Z

4. Winas1ueIauiunaadnednlul®

1.3 YaULUAVDILATIIY
1. sonuuuLAIesiawn (1 X 2X 1) WAs
2. penuuunsiheu 2 nus wuuseluiflasuuuiesmlua
3. PRNLUUNADHUUIA (20 X 30 X 11) wusiuas (haesauina C)
4. ansnsnnanaesteutilaliiiu 3 u
5. gansadsuruntaerivaniule
6. ansnsndaiiunaedlulilugaiisimuslduasiiensfiananlunisdnEenaedli

Faunsanuliiiu 2 %

1.4 Uszlewinaindnazglasu

1. laSguivannsinuwazmuauvesiinead (PLC)



2. lddpuindnmsvhaunasmuauafivlewmes
3. annsanuAEnMaiuesaduwemesluluiunu X Y Z

4. ansalgulazeaniuUnineTivanIuiioldnIuAuivead (PLC)

1.5 Tunauuazisnisduiivay
1. Ainwmndeya
- sonuuulassasveaniesdaiiundesiednlusim
 amngunsaiuazmieTandmiudavinduey
- veaeadoulusunsuieldlunsmunsiiuead
. neaeadsuninaevivaniuiiemuntiiuead

dll d' a X ¢
. VlfﬂaaUﬂQUQNﬂqiLﬂﬁQUWﬂ@QﬁLWUUQN@L@@i

~N O 00 A W N

- aqulgmiiintukasualy

TunpuNIAduNUIIavilanasueld IneisuannsenwAaualiimdeyad

U
Aeaiufinead nssenukuulast@Esng n1sdnmgunIaiuasm@edan nsdnvilassuLay
& ' a a = a Y
NAADILNUNANTITINO B aiﬂﬂﬂ.ﬁ/ﬁLLagLLfgﬂfUI@EJLLUQGYWJJY]QGUU‘V\ 1 GU\TLLR]ﬂLL‘iNT]EJﬁﬂLaEIWVb

Tums1a9t 1.1

a ] o a a a
1919 1.1 TJL!G]EJUﬂ']ﬁﬂ'TLuux‘iquj;ﬂiQ\ﬂUﬂ']ﬂL35J°LW| 1

Y . SYEELIAINNTANIUNU
TunaUNSALTIUIY

domnay VIR AaNAu | WeAINNEY | SuIAY

1.8 T91ATIULAY

Y L@U811597

A
A\ 4

Usnw

2 ANWILAZAUAIINN

A
\4

Youa

Y

3.09NkUULATIASN

A
A 4

4.3pvmaunIaluaL

[y

wotandmsuringuau

=2

5.ANYILAENADDI

A\ 4

A
\4

WeUlUSHNSUNLDAD

6. AN ILALTVINADY

A
\4

WeUNNDwANIU




A15197 1.1 TURBUNITANRUNUIATIUNAEYUN 1 (A1B)

(%
[

SLELLIAINTALUIY

YURDUNITANTUIU

Fnay

AUY8Y

IRRIGH

RGERREY

5UAY

[RIGRNRED,
Tsunsumuauaiy

Yauawmas

A

v

8. U WAUDANUNIVL

A

A1519% 1.2 TURIUNITAMIUINULATINUNABEUN 2

TURDUNITANTUIU

T282aINITA LU

an3nAd

NUWWUS

=
JUIAU

bUWIYU

N NP

AWILAZAUAITNN

3

1.

A

\ 4

A 4

A

3.9MbATIAS

A

\ 4

a.unlaleymlaseasng

v

6.:eulushnIuAINAY

audaawmos

A

7. 19899N15AADUT

aiuaawmos

\4

A

8. 1AFBUYNNADIN

YINUN

v

A

9. MAABINITINNADS

ANUALAUIAN AU

A

\4

10.UMAUDAINUNIINLN

A

v

1.6 IaseadnvasUByalinus

unfl 1 nandarnuduin anudiAyueddassnuy Anugaung Tnguseasd

YOUIANTANYILaElATIE198IUT I TNUS

Uil 2 nanfangud wergunsaifiieadeniulaswuaissdniunaenenludd




undl 3 namdensesnuuulasiadiuaiesdaiiunaesidnlu@ Headunisesnwuy
YUIAYBILATHIU BENKUUYALNNGBY AILMLIN1TINNGRILAENTORNKUUNBYIvanTUlA
mmmwmﬂéaqmmﬁwLmﬂaﬁfﬁ’mum

Undl 4 namdedsnisvaans FEnsnedeuLaTHANIIAADWBINSIAABUTIvELfY
Vewewnod mamimaaué’uL'Jmsuawi"]meﬁﬁmumLLazmiﬁwmmuﬁaulﬂugﬂl,wwm 9

undi 5 nanfenIsagunanIsnaaeaznaaey Uy quasIArainIsvilasey

LASDIAALAUNADINITRLUITR Lastalausuus



lassnunIenivvesnagnlud® Wunisiiauinesnuddnnselinduay fiead

(PLO) anUszgnaldanu laslassuduiaiis@iuuiie druigauasaIntun1sdninnaed

Janisegnszdanszargerariliiindusselduasilmanamnudiuintunisdaifiunass

Tnedlasanuazdunisldauae vivaniu (Touch screen) SAMKOON SMI SK-043FE 533t

Tnardudune wedsnuliiweadiinnuwaziiluldnvauaiudwamesiuunu X Y way Z
¥ A o g w J A v v = @ A & v o

MINABINT Lievilianusananaenuvesisenisle Ineavlaevivaniududiidenisly

nsdentesniaziinaedduifivlaediniesdaiunaesnenluliAinisinnuegaieiu 2

TUANSHN9UAD TunomludRLasN9m Ll

= =

2.1 Wuaa%
= = - a a s 2 ¢ al 1
fwoad [1] nie Wsunsuulaaadnaealnsaaes (PLO) e 1lugunsaifitenl)
AvANgUnsalAs 09dnIRe 4 wuvasdnfiausadeuldsunsuadluld Fadugunsal
ddnnsedndnneludseneulunie lulasluswaises (Microprocessor) 1usiuanosdsnisn
d1fguagmhenudniegaiimdmaisadanulaniglusunsy w3e veAsuIaniiuead
71 MIAIVANTAIUG (Sequence Controller) Fautaingunsalaiuru muanudige PC 9t

FrUNTIUNABNAADSAILALTIE 031910 Personal Computer

o
§ ¥ o A

AweadlddiglunsusealanaliufeInuANiImesT AIuNLEAT Aonauliilnes
P & a ¢ o ¥ o o 44' < v a =
godu wilurauiawmesiameniiilddmsuussinanalusunsuiionmuaunieddnsiinead
fvanumaneuusun Wi Mitsubishi, Sharp, Fuji, Hitachi, Yaskawa \Uu@u @115U Mitsubishi
Electric husunvasiuoadazldtnin MELSEC Fe8u191n Mitsubishi Electric Sequence
Controller Msvisuntseanfudiuluglq Aeszuulviuazssuunianalaeg fueadazlasu
doyayaliihaingunsalanaunsality adnd Wuwes nihdudavessiad WJudu Jegunsal
Infinmaniiag ON-OFF munsvitnureasesdng Wnedygialnihazgnatslundunmves
= a = = o w a gj % s
fuoaduag Nweadazthdyaudunalulssuianalusunsy Mnuuradnsvedlusunsuazgn
1 dl (3 = = 3 =) a 1 % o 6 1 1
I1890NUINDMNATDINKEAT NUUNLeaTIzTedyaIalivludsugunsalaig 9 wu

leduped 2187 wuniin AeuLnWes Siad WeauamAIednsaelUmuIUN 2.1



I uwiread

PC is connected
for programming

Input
swiches , @j
[
—{7 Process. N— <
on oF test |— | 3 . § I ’
( | = I >
Clelgus b .
PLC 3

[

5UN 2.1 syuumsvinuvesiiueadiiesiu

(Fian: https//:advance-electronic.com)

2.1.1 MaNN1SN19IULUDIAUVBINLDAT

IS v a

fuead [2] aglasudyaadunnaingunsalnsedumesivea dunnvei
v [

WoATHYYIUNNLOaTTUN 2 LUUAD deyg aiflnoauazdygIueuIdasn dyuIanInoans

T o

doyeyruiidl ON OFF lnanusoanidu 2 wuuAedanafiianud e 1wunis ON-OFF ve9

a L1 v

A | o < s s & 2 & v
Tunfienugay dyanunntiladuees e Wuwes encoder Wudu

N
)
3
=3
)
ee
2
2

'
[ a [y

lunsSudygruanudas Siaddunnvesiiveadazdedaiulilunisnevausslviviuiu

a

dyauusie lnegudalaeaniuulvisiaddunnvesiineadil 2 wuuAswuunldSuarudiuag

wuunldsuanudgeladunauuui fuanudiivgldansaSudygmanudgalddiduned
lg5umnungeazanansaldsudyamunuala

° v o I3 = Y = Y o ) v

dmsudygranutoudenaonsiiulaz nszualiin Fstloudiueadlayld
’qUﬂiﬂjlefu FLOW sensor Pressure sensor Temperature sensor Wuau 1 efueadsu
dyraudrvshdygraduliwlaniudoyadinea wazirluldlulusunsufiveaddu

o & | PN I3 a = ¢ = a aa

HAENSN15UTELIANALUTUNTY Az WNAvRILeaTlAEIO M NATLEATLUUATN DAL
Pedygunineaiiodugunsaiineduiiveadiunasnln lwdusss 1187 Aouwinmes
<) v 1 I3 a = <@ o 1 [y 2
Judu druterdnnvasiiieadiiuuouidondsyiinisiteussiuiaznseualniiaonunlang

LLﬁG]\‘IELug‘U‘i?II 22


file:///C:/Users/Keval/Downloads/(http:/advance-electronic.com)

- Analog input
Lowiffequency _ pigital input Flow Sensor, pressure sensor

‘ T #Aatviwred temperature sensor i )
L fygmawdan
(WSIGM, NTEUR)
RYQIATARE (1a2§IM2) S

high frequency ‘ % 7
Input y l

PR ALA AR

sensor , encoder

@mw |
l’i&‘mi A00A8

ON,OFF 5
waoa W, 50d nauunanad i | WHAK UAzNTEUN

=1

5UN 2.2 nanMvinauUessuyesiuead

i : https//:plcsanook.com)

2.1.2 AdanugIuLazdIuUsEnauvasaauluLA sy

laglusun 2.3 uansfisdruysenauvesainulusinsy (sequence
program) [3] IngUsznaumie 3 d@iudsznounantfe

1. ¥alayd (Bus line) wazmauiuaf alay (connecting Line) %50
a ! LY 1 = ¥ gj £ 4 L Y ¥ [
59N Uauns (bus bar) Astdulutuiswensasvalad (Bus line) AMud1eu899a5uantnos
13877 Life side vertical bus line Todmsuanglwlinuasas dudalal (Bus line) Aruwan
V992995 138n77 right side vertical bus tine Asidulnvesisasiazvalau (Bus (ine) Tudiu
= a Y A | ' ]
AU 9 e idueuRaTEN IR UN TRl ULLIAS

dnlunuiueusonin AsuluaRslall (connecting line) 1ny AsuLUA
falail (connecting line) T¥i@ausznIntgunsallalunuiusuvauiunveseasiantaeiisy
saud Ualatl (Bus line) mednudne daunasduninduda Falivisunflauazunite uuuy
N340

[ 1 1 a [y &
2L JUNSABLUUBYNTY U UasNaNLY AR U ALY

Y - ¢ = & ¢ s Y ¢ 3 2w ¢
fdnafiegUnsainie an dadugunsaiiodnauazdinaingunsaiiodnmasiludalal (Bus

line) N19AUN



X000 X001 A >
o 0
X003 r Connecting line
_| /
0
-4 ‘ .
nazualniin

BUS line

BUS line uﬁqﬁuﬁ@

UM 2.3 diudsznauresaiulusunsy

2. wammasuden (Ladder block) fenguvesasiiludaszainisas
au 9 nenlifidudenledludnemsdu 4 9n3un 2.4 199suannesusenaumeuan
Wwasuden (Ladder block) 91uu 3 blocks nilnduianazgunsaliondnaluusas

block agtreules lawzlu block vasiates Inglddnsiwenluds block du 9

-
X000 X001 X001
0 1 F rds {M0 )
2 Ladder block 1
— { Y000 )
|
( X005
6| {¥020 Laéldea block 2
- ~iu
(| 81—} {MOV  H41 D120}
X005 Ladder block 3
— —
NG
15 {EnD ]

JUN 2.4 vdanuaniaes

Tumsuszananalusunsu 299sluusias block azinadeduiileld
vanelay gunsalmileufuitu 5o MO Tu block 1 ON 2zl MO Tu block 3 ON #ae

3. gUnsal Aeiedosflofidudiuusznevvesddslursasuanines
Uszneuly smegunsaiuuudnuargunsnivuuidsn gunsainnulinvsgniiulilumiieaiudi
Y04#iLead ha RAM wag EEPROM

gunsaluuuiin
K: decimal Integer
H: hexadecimal integer

KnX : input relay(XI wth digit specification



Kny: output relay with digit specification

KnM: auxiliary relay(1) with digit specification

Kns: state relay(S) with digt specification

T: timer (T).current value

C: counter (O),current value

D: data register and file register

V.Z : index register Modify: availability of indexing using register

R: Extension register()

ER : Extension file register(ER)

W: Link register

gunsaluuuin

X :input relay (X)

Y : output relay (Y)

M: ausiliary relay (M) / special relay

S: state relay

T: timer (T).coil

C: counter (Q), coil

gunsaluuudsanazaunsaluuudndunisuansivgunsaluuudnde
gunsalildnsiansviiuves 1asuaninesiianiuzie ON uaz OFF Mt sgunsaluuudn
AB X, Y, M, 5, T, C, L, Dan X Ag3iaddunm Y Aosiadiendnn IM, S uay LAgSiadyie 1 Ao
Insiwessiad C Aowmnlnes Siad D Jan Aegunsaluuulnues data register sy

sunsaluuuAsafogunsaldmiuiiuaiiduiaiay gunsaluvuiise
Usznou IWimenheanudiuuudainuiunaie ¢ Ua

4. #1&1 (Instruction) 2935uanLAs N3 MAnminduia NO ua WC
208Ul 1dusR Connecting Line 208 UamAsuuagaudaef1I1 MOV RST %50 END 34ay
3unin Ads (Instruction)

Ada (Instruction) I¥aruasliigunsalluraasyinau 1danisdinu
U8y ¥309AN1IA1UNITUsTIaNalUTUNsN WuAY Instruction § 3 wuulngqfe Basic
instruction, Step ladder instruction, Applied instruction

Basic instruction Al Adsiiugu Aeddsiivinligunsaluuudnging
1970 WUU ON-OFF Benlévanawuuiy logical instruction Ssfanthduiauiiag q wu

PUNFURE wUU N/O wag NC, OUT instruction ﬁamaﬁ?mﬁgﬂamﬁu, RST instruction A8
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Fdaiidu radudindey dwmdatuguiidudindeuasdlinndnfesds SET, RST, PLS,
PLE, END
Step ladder instruction iumdsdmsunisideursas SFC luguuuy
193 2995hanmes 1 2 Adafe SL waz RET, fds STL uaz RET ludedldumindudads
91U 2995 wanasTldm&s STL waz RET 22130091 Step ladder
applied instruction %38t58n71 application instruction ELREE
Uszynd $2987191% MOV instruction, BIN instruction ﬁﬁﬁbﬁﬂizqﬂﬁﬁgmum%w

9

Fryanualhuuinay Amdeuiivead FX3U was FX3UC ldadsuszandladiuiu 305

'
[ ]

Ada druiiuaad FXIN 14 mdsUssgndladesnda 305 A1de asdunisldnuiivead
Y a v A N I Ao W oA v o - 1
eARIiaNTIMmeIikeaduiaviu Adnavdensidaumsoll
2.1.3 AANNANS 9 tNefunLead
1. ON uag OFF lag ON u18A1M319 A189v1191uee d7u OFF
winedislal vihaulduenaniugnisvinaueesgunsaluudnardsiuguias AdaUssgne

Adaug1u viseAdUszendazinnuladelileiin1sdenuain Contact instruction Lile X20

'
Y o

ON 2z¥ilet Ads MOV 191U
dl' '3 a o al 1 r-:lI 4 a [
diegunsaluvudnyinauagisendn ON Weaunsaiuuulnliviuay
138131 OFF ANdd OUT Y3 agvinaulan el afln1sd99714970 contact Instruction M9aad

Contact Ao XO uag X4 & dnladanils OFF A& OUT aglalvinenuy

2.1.4 ﬁﬂgﬂauwm (input instruction)

' [
I~ o A

Adadumn (input instruction) Aeddsiuguldidunindudaly
2995uan wes lddm3udenu Out instruction uaw applied instruction MaBUNALIENLA

WRIYWUU L1 contact instruction Bumns (input bits), nduiaduns (input contact) %38
cornrmand input Dudu

dndunn Jatedne Aoawidenldiufiueaddumiduiavie
Avvasiad Aentwiiidenldiulsasluiaialy sUuuuves input instruction asauuude
ordinary Wag differentiated

v a

ﬁﬂaeauwm (input instruction) wuU ordinary

[

AdaduUns (input instruction) wuu ordinary [ 8 ] Aentdulauuy
537UA1 J 2 WUUAD
1. wuuUnAda (Normally Open) viseiSendu 9 Tmidua
WU N/O daudnuvaivemihdudaeslfidumunilununds
2. wuuUn@tn (Normally Close) iaisendu 9 dmiduda

N/C Tdhduun wuadskaziidunie sy vidulawuy M/C 15endnegain
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WINFUALUY Inverse angvasnindudanazaosdsiadiioy 2 wuu e
yieuduldyiie aneiiawsendn ON anedildvinawsendn OFF
A1ENY ON wazg OFF axgnldiduuszdnluniseSuienisvinauvesgunsal
wuudaluasasuanaes e X0 ON dgyayallniianndalal (Bus line)
Frudeagde Wiy X0 3eludineedsiad MO uardsludivalal (Bus (line)
1917 vilirewaitad 40 vineu
dle X1 OFF dyaadlniinanndalay (Bus line) Felwanu
alel Peedsiad M1 Fgliivineu
weirduda X2 Tuasasiduwuu M/C ile X2 Taiviaudaa
dzansnIw 1o vidlinesdTiad M2 v
wiiduda X3 luaresdusuy M/C dle X3 vhaudyaalsl
ansdwuled ilviresddiad M3 lavha
Fdsdunmasddldanzfugunsainuuiawiny Ae X, Y, M,
S, T, C, L, DL6 (D] 2 Aediaddnil 2 veamisoannsda D, DU.6 Hlsanzfineadsu FX3U
way FX3UC) Wusegrevasguuuminduia (Contact instruction) fildaunsaiuuudaviin
A4 9
2.1.5 Adae1dina (Output instructions)

Mdsiendiim (Output instructions) [4] Aadsiivivlfgunsaiuuudn
¥4 LY ON-OFF & 5 uwuu Ao 1. A1ds OUT 2. frds SET 3. @1da RST 4. dnd PLS
5. A& PLE

A1d3 OUT w30 Output instructions 19 unseasiad (Relay Col)
Tursasuan wesusoisenindmendne (output bits) emadwhny sgsiligunsaiuuudn
¥auLUY ON-OFF dydnwaiusadids OUT azifuradu i oUT lddugunsaluuudny
Y, M, S, T.C, Db kaza1u15abdiu Index register (N, 2) Lol nasldaunuaunsal V uay 2
Beninms modify TeazBeanisldrds OUT i

adaemng wuuldaunsal ¥, M, S n1sldads OUT aghpeiiasi

'
[

mdag mumenisssysingunsalwuuin

fds OUT agrauldnedl afinsdsmuainndirduia (Contact
instruction) widuda X0 Aesynsudmiudnudids oUT Fdldgnsalifufiad v3 1ile X0
ON agvhl¥iF&s OUT vhamuwazinlsd V3 ON

514281 (Timing chart) Flduansn1svaIueeisns n1s ON uax

1%

OFF %8¢ Y3 9sfuagivaniugyas X0
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Adaedwauuuldgunsal T, C
Ards OUT ileszygunsalifulmimesasiTondnuuuin
Aoaasadnidiues (relay timer Coil) n3ai3uninneedlndiues (timer col) F3fonoadi
Mautuan
wihduiia X0 sioeynsudmiudanudids out Feligunsal
Fulmnaes T0 faanyiiu 50 dle X0 ON avilsdds ouTvauwazsi i lndiwes 10
Feuienduninaoed T v densed T Themasiunamuigdls

'
o o

= ¢ & ¢ s = =
A1de Out Woszugunsaliduainasasisendnuiuy
AREAsLadIANLNBS (relay counter col) 3al58n1 ABLELANLLABS (Counter col)

159 X1 vinauazyinlireedandw sy utudiuIunaduee X1

2.2 aiivlsuawnes (Stepping motor)

aiudaamesuieaiuesuomes Wuduuawesluiiiduindeusead &
dnwauzmstuindsulagnisvausouuny 360 e udidnuarlideidednsazindeuly
Huauiv dnvarvesadudwemefandudisui 2.5 Inslundasaiuasdundould 1, 1.5,

1.8 Y130 2 949F1 FILVUBLNULAALIASIATIIVDINDLNDT TDAVBIUBMBSUTLNNLAD @115

Y

o o

Muuasundsvesnisyuldegniudwetrmseszezni lenstdnuaiulaemes
& ' v A o 9 oAl 1S cal 1 ) al ¢ O A < X
W ldannsaldaursevinuldiesesiigunsalnslunstunfeutomasuune afus
Lawmastas
TagviqluaunaziiueieesUssianiluldauazsidunuiaeinissiwnuaniaing
wiluggs 1w syuutuirdowiuiiuilun3osiud (PRINTER) Jsazdiaiudwemasluns
LA DUATWAUIVBIRIRUN, SEUUTULAE au91uTULAS 998 1 UTURNWMAN S2UUTULAA aU

funtsasUinnily X-Y PLOTER siugudfisisanisauudugilunisdudu {usiu

JUN 2.5 aviudswewes

(fian: https://www.factomart.com)
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2.2.1 wannsUYasERUTwaImas
avlwewmesvieadiuiesuanes [5] Wunewesluihituindeumerad
lnelassasinisluresaiiulaemesfivanduguil 2.6 avusznauludediudivanuy

dwmimes (Stator) vunanurwmanswmu asiindusenuiusenouiudutu o lnousazdn

Busenuntuaziivnadn (Aewd) Wuey Welnszuanumesdagiinauuulmantniivy

Bearing
Rotor core
Coil

Rotor core —I ,— Shaft Shaft
Rotor teeth — | Bearing

L Cover

Stator core
Permanent

magnet

Bobbin l —

Stator core —J

"Coil

Stator teeth Flange L

l_l_

JUN 2.6 lassasvaiutewmes

(fian: https//:www.factomart.com)

Tun1syieueesaduleweines nieo aidvivesuatmesduazluaiuise
o 4{' A o v a e A ¢d Y o N 1Y) v
Juipdnunsevineuels disesdiannsetndnldlunisasdyarunseaeiadly Theas
Juaivlsuewmes (Stepping Motor Drive) nsainsdganaiuazidudesaiauay Soeasu

'
a 1Y

vosdyaiswazdndiiddyfe nsgiumisesaeiivinisderdiuimanuluenes

o

JUIRNi]

.. N

sananslugun 2.7

— &
ORI A o 3 (& s {QQQJ
Auliadyiunnud dumaifiwemes | ‘ g
—_ _
Controller | ( Stepping Motor Drive ) .
|
|

Stepping Motor

JUN 2.7 unudanmsinuvesanulaemes

2.2.2 Usznnvasaiivleusines
awuUaueines (Stepping Motor) 38 aiuiuasueines (Stepper Motor)
o A o o % v & Ao o =
Juwameslihiiduiedeusieiad fidnvasnisduindoulnonisngusouiny 360 937

nelutiuazlsenaulumedindvanuuannas (Stator) YU INLAHUMANIAIU A8TR U



14

o (%
aad U a

ponunUsznoufudutug Tnsusasdfitusenunduasiivamn (roed) Fuey Wofinsvuariiu
popdazRnauuuivdnlniidy SesUuuunsiurnanuuannes (Stator) aziideiy 2
WUU A

wuvlulnand (Bipolan Tuusasdwimdnuuammnodaziniswuaaianis
99 veASoBenafiutaewmedUsuinniin aliutiaewmeduuu 2 wia

wuugdlngns (Unipolar) 9n15Wuanain 2 an Uualanes uiasanae
wiadiy 2 wia suviuemesariidnefy 2 wa sziinnsdeanseenunanvnainuiazunLite
SelviEss vrldraivlaemeinuuidinuuy 5 aeuas 6 a1e Andunuu 5 ae asdunns
Whanglvlidswenainniaesndesiufuluaeior amulwemesisaduidenldsu
UNSHA8BNAIY

2.2.3 Snsidenaiiuleueined

TuUEAAIMN TN 9 ﬁﬁmmsmmLLaiusi’wqq”LuL'%'aqsuaaﬁﬂLmu'qmﬁ
\eufivestuny fnaslaftwewesoglunszuiunandndas Gwnnldiinismadente
figndes Mufieanuniueraliiiuszansnmuiniials duiuit nsidenteauiuteimes 49
Bnsidendeaiuiiaewmes Tngazusznauludae

1. Srunuwlassmewss (Phase) Wiersananauiivsinenuldingasns
wuulagu 2 Phase, 5 Phase

2. PUAvRINBLNBS (Size): WUIATBINBIMBINITIRaNIYIUlgIINIUIN VRS

1% ' (%
Y

A Aa ° =
USuunnazilufnga
3. NITWANUDMDSLY AITNTIVAINTELANUBLNBSAINIZYINNISEINUNLT 91U
JuansaldnuiunsEwanwinls
4. Auarid onvesuines (09d1) tudiuidrdguinlunisdende
Stepping Motor feasrnilagiduiivivenisanuazidenuasanuualugivosiiunisany
5. AmesA (Torque) VoeUBLNDT AMBIANINEANd Ay LWDIATlUAS
& a & A a ' ¢ = A A & a o w o ¢ v
asuNvRaeslaeTifen Amesanseuselntotdudsdrdglunisimemesunldau win
Ao v & a v Yo o Py & faa 1 ¢
nuildiudunundeddmdieesizionisidonuemaininveiag
2.2.4 yuavasaRUlaamnasunsgIu
= 9 & % 2 X ¢ ~ W ya °
WelinsidenldanuadulwewmesiluainadalainisinuauinsgIuuun
<@ Qy b‘d”/ v v ] [ Y a Qy ] 1 a &
vesaiudanemesvu melddennassiuiuresauinudnandudiuni i uisnavse
NEMA (National Electrical Manufacturer's Assocation) 193’1/‘1"1ﬂ']iﬂ"mumﬁuu']ﬂmmg'}maa
afUlsawmeseonin tneuuwnudnvugsusnvesanulewmesnai
a v

1. sUgnuian (Cube) Ia78fiu 4 vu1nAe NEMA 14, 15, 16 Uag 17 fauana

avidunluun 2.8
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JUN 2.8 Jayailowwuiinisnsuvesaiulanewmeiuinggiu NRMA

Y

(flan: https://www.inventor.in.th)

o

Hoyamamadaiiddry
- uAUgnaIvaN UMY 0.197 i
“dusugudnansassaauny 0.866 i
“uuaAUsasau 200 58 400 (1.8 ser/aLAU 130 0.9
99A/aAv)
2. nanszven (Cylinder) Hvunaieane NEMA 23 Aulanssigazidenlu

UM 2.9

[ '
A Y a

Ul 2.9 Feyaidesuiinmmauresadiutomanes NEMA 23 sUnsanszuen
(fla: https://www.inventor.in.th)
Hoyamamadaiiddry
“durugudnansveaLnuvL 0.25
“dusumugnaneeTowny 15 i
-Suanaivsiesay 200 @il ( 1.8 asA/aiy )
uadusugudnansesiimemes 2.2 17
3. naanselasdou (Stack can) aiiesuewesidsuiauuuiasivund
lsiuviuou widnilugjagiivunndne Tuumduinugudnansssan 2 i TeanBean

watladu 9 wanalugun 2.10
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./‘q‘at

S

JUN 2.10 Jeyailassuninrmauvesanutuawmesinnsgiunsinszlodou

(flan: https://www.inventor.in.th)

Hoyamamadiaiiddrgy
duruAugnaIa AUV UivaNe UL
lifisewnu
SavanUseseu 24 e 48 afiu (15 sar/aiy
w30 7.5 o3/ )
guadusugudnasasiiwemeiivatsruiaauy 2.2 i

=i o a I - 1Y) = ]
-‘Vl‘Ua’]EJ‘U’ENLLﬂu%Humﬂ%%mﬂmﬂLWBQLW@IﬂUﬂ']TUUﬂa\lﬂ bUBUND

2.3 diivtauawmeslndw (Stepping Motor Drive)

awiulsuawneglasl (Stepping Motor Drive) 1ugunsaffifintitlunisduindeu
Taivdwemestuansardsuivievauls Sadivdwamesindil avsuduaied
ndamuay (Controller) wdvhmsadsdaaaludvasiudaewoslihnsyuedoudily
Fumbsnuiisiosnisldodausiugt Tasnssuiumsviouni awdessznaulude 3 gunal
wing fe roulnsalaed aviutuewmeslasrluavaiivdwewmes

1. oulnsataes (Controller) 1Wuaunsaladvdygravzedienadlulies duaiy
Veowmos (Stepping Motor Drive)

2. aiuianawaslasw (Stepping Motor Drive ilugunsaifinesduaiiuts uoines
Tanunsovaplunadwmisiagfanismudigeanis

3. afiudaoines (Stepping Motor): 18usewesluiihiiduindeusieiad Tuindeu
LA8NITVLUIBULNY 360 DA

[

avUlsawesiasnilugunsalfildnusuivadulaemesiiy msdendevzdas
= a ! 1Y o X saa A Ao & 1% a A A
Asiaginsanswiu avulwewmeiniegvioNinnstelineaviduaniaisglunisiden
FoahuUswaimasiaim
1. frunuavessewes Wgandadulwewediuewmesuulu vewesuuuls

W 2 1l uag 5 wla uwavuenaintuliiginasienwuu Bipolar 13 Unipolar


https://www.inventor.in.th/
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2. TunvaBIAe Mavesawmeifingyinndenldiiuliguin wwevesuio
Nuidiaziludng

3, nszuanuewnesld AmsmsuAnsTLET vawmesiazymsidenunld e Hu
annsaldusunszuadioils

4 wesdnmans iasanirenilddudunuidesedeundeldiu saufu
wias Power Supply wuula

5. pnuazBunveswewed \Wudwiiddyuin Fadudivsuends mvandenuas
AL UG VDA LN UMY

6. M3nszdumla Wiasannnuiashluldidesnsldusedmnntosudliu 39
msnseAulaiilidentie nisnszsusuunaady 1 wla waadiu 2 wia srafadiy Tnousias

ada a d‘ 1 ¥ U 6 U o
’Jﬁ"\]BiJﬂ'ﬁﬂ’JUﬂllﬂi%LLﬂlWVlﬁ]%ﬁ]']EJI%LLﬂGUWa’JWﬂLG}LG]E]iLLG\ﬂWNﬂUE]E]ﬂVLU

2.4 INVANIU

A ¢ a o 4

9VvaNIU HMI 6911970 Human Machine Interface [6] AaaUnsal NNl

]

Fidu
donanaszvinaaiesdnsuazuywd HMI Aegunsal (device) AildAndaiugUnsalniuay
(Controller device) 1y kaad CNC, Motion controller yJufu ﬁjﬂﬁgju HMI lﬂstf@q‘dﬂiaj
Uszuan Controller agnensld HMI oadusisdl

11duansrans iin wuvaealil faay Yeany JUAW fagUN 2.11

g‘i.l‘ﬁ 2.11 THaauanauansnin

(fian: https://plcsanook.com)

2. [unusniauaseng q wuadadluna adndiaiay lnensldaindnsinivtiae

wadule (HMI)


https://plcsanook.com/
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3. analdiemsiuensand uazasiiuiivesdeoulnsa esnnsld ainduas
vagalwadsaziUFosiui la HMI ansnsaidsugUnsainswinlfidusuaumnnuas Feuld
nane o wiln

udulorsimnumnedetuivaniudeusasenldnarsuuuiensuledinas 1
LUTLS Sausiavuunsfotaasifienanglddniu Mitsubishi Huaziden HMI 41 GOT o
11110 Graphic Operation Terminal

2.4.1 Uszinnvasntinaevaniunen (GOT)
Faustefindatlagumiinertsaniu GOT fnendnuudmaesu

AT JUN 2.12

1998 2004 2013
AT00 AS800 GOT 900 GOT 1000 GOT 2000
series series series series series
A900 series 76 Gl=8
GT15 GT25
F300 series GT14 GT23
GT12 GT21
GT11 GOT 2000
| Y J GT10 Series Open
o ENT HNLANNSHEAS frame
GOT SIMPLE

series

5UN 2.12 Junaglinaaviinge

(fian: https://plasanook.com)

31eW(GOT) gAwsnY Ao AT00 series, ABOO series ez GOT 900
series 8NLANANS HANLAD A700 waz AB00 liififeyaiieddudiingn d1udsdiiinsnan
ﬁ%ﬁ]ﬁuﬁa GOT 1000, GOT 2000, GOT2000 Series Open frame uaz GOT SIMPLE series

n190VvEnIUU GOT 900
Sundsilod .. 1998 uvadiuans series Aa A900 series uay FI00 series,

Aawandluguin 2.13 Tngazuualugudon 9 8ndl


https://plasanook.com/
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GOT900 series

[
A900 series F900 series

A975GOT F900

sUTl 2.13 nihaevivaniugu GOT 900

(fian: https://plcsanook.com)

w199 vaNIUTY GOT 1000

Gaunandlet a.a. 2004 Wuguitimsldanumniaalutagiu uwadugudes
6 JuA® GT16, GT15, GT14, GT13, GT11uag GT10 lngusiaysuasdaus1eiuyy aun
Win9e AuazEnueitiae, Mefdunisiday Wudu Tne GOT1000 FeaviSuneessnian
Mswantaudd Juflenidnmsuanudife GT15 (UNgU) GT12, GT11 wag GT10 d1usy
seasdeadosiiuue GOT1000 Jushi q fail

sulledidunn (GT16) Aie GOT wuy Advance model lngazdiflsAdulvly
nunndign wioufuilerdu multimedia Ssasfivuinvesvtnaenaud 5.7 f1 15 17 uandu
GT16 Wuu Handy ﬁ'ﬂgﬂﬁ 2.18 §9.8u GOT fieonuuulilddewuu3lan GOT wuy Handy i
WWE3Y GT16,GT14 wag GT11

GT16 wuy Handy

Uil 2.14 nihaevivaniugu GT 16

(fian https://plasanook.com)

Judlafidusia (GT15) Ao GOT AidiflarTusyivasedanain GT16 1y

GOT szdiuna1e Asuluniegs I51a1Usendanin GT16 dvwiantinvedsus 5.7 84 15 43

1

3udlaNdud (GT14) fio GOT JUuIATIIU LB MTUNIUAIY Network &

9

Handuseavas Wl sienUsendandn GT16 wag GT15 Zuuevitinge 5.7 11 1 interface T

TgUNUeTIUVe WasnaLUU Ethernet 8 wasn USB mini-B agauminimsudsgun 2.15


https://plcsanook.com/
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Uil 2.15 nihaevivaniugu GT 14
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2 MITSUBISHI

PROGRAMMABLE CONTROLLERS
L

FX3G SERIES PROGRAMMABLE
CONTROLLERS

HARDWARE MANUAL

Manual Mumbes | J¥5ST033404

FX36

?hl! maniual describes the parl names, dimensions, mounting,
cabling and spechcations for the product. Ths manual is eximaled
from FX5G Seres User's Manual - Handware Edfion. Refer o F x50
Seres User's Manual - Hardwarne Edition for mone details. Before
use, read this manual and manuals of retevant products fully 1o
acquire proficiency in thi: Ferding and cperating e product. Make
sure ta leam all the product indsrmation, safety information, and
peeculons

And, siore this marual in a safe place 5o that you candake it cut and
resd | whensver nscessary. Alaays forsard i 1o the end user.
Resgsiration

The comgany name and e product name b be desoribed in s
manual are the registensd rademarks ar rademarks of each
company.

Effecive December 2005
Speccations ane subjct 10 change WIlout notboe.
©2008 Misubishi Elecinc Corporaion

Safety Precaution (e hess precautions before use |
This manual classifes the saiely precautions (mio e calegores:
and [FERITEN-

— |Indicates that incomed handing may Cause

ETARTUP AND

MAINTENANCE {HDANGER
PRECAUTIONS

& Use the baWery for memaory backup comedly in FX30 Seres
User's Marual - Handware Ediion.
= Use the battery only for the speofied purpose.
= Connect the baltery comecty.
= Do mof change, disassembie, heat, pud in fine, shor-ciroul.
connect reversely, weld, swallow or burn the Eafery, or apply
expessive forces (vibradion, impact, deop, eic | o the batiery.

- Do ot siore or use e baSery of high lemperatures o
eapase fo direct sunbght.

- Do mod esxpose 1o warler, beng near fire or touch kquid
leakage or other conlenls dinsciy

- Incomect handling of e balery may cause Real expessive

ation, bursang, igrition, kquid leakage or deformation,

and lead o injury, fire or failures and makunchions of fadlties
and pfher equipment.

s Before modiying or disnupiing the program in operabion or
running e PLC, caretuly read Seough this manual and the
assocaied manuals and ensune the salety of fhe operation
An cperabion ermor may damage the machinery or cause accidenis

ETARTUP AND
MAINTEMANCE

el s M CAUTION

& Tum off the power io e PLC before afaching or detaching the
memory cassethe § fhe memory cassette s attached or
defached while the PLE's power s on, e data in the memiory
iy bie desiroyed, or the memory cassetie may be damaged

» Do nol dsassembie or modity the PLC.

Doing 50 may cause fre, equipment falures, or makunctions
For repar, contact your ocal Misubishi Elecinc destriuior,

& Tumn o thee power 1o the PLC belore conneciing or dsconnecting
ary edension cable.

Failure 10 do 50 may cause equipment falues or mafuncions

+ Tum cff the power to e FLC before aSaching or detaching the
following dervies.

Faiune 0 do S0 may cause equipment failunes or maltuncions

- Penpheral devices, Display module, exparsion boards, and
special adaplers

« Cornechor conversicn adapter, exiersion biocks, and FX

slighil persomal injury or physical damage.

Depending on the crmumsiances, procedures indioied by @
May alsD CAUSE SEVENE jury.

I1 is imporant i follme all precautions for personal safety

STARTUP AND
MAINTEMANCE
PRECAUTIONS

« Do nat fouch 2y terminal while the PLC's power is on.
Dioing 50 may cause elscing shock or maBunclions.

« Bedore deaning o redghiening berminals esternaly cut off all
prases ol the power supphy.
Failune t0 0o 50 may Case st shiook

<'DANGER

hazardous condifiors, resulfng in death or Eeries ferminal blocks
{I}DAHG!R sEVENE njry. + Hattery and memory cassehe
DISPOSAL
Indicates that incorect handing may @USE
ACAUTION| | hazardous conditions, resultry i medium or PRECAUTIONS AhCAUTION

s Please contact a ceried slecironic 'wasie dEposal COMpay
for ihe environmenially sale recycing and disposal of your
devioe.

‘hen dispesing of battenes, separate them from other waste
accarding o kocal requlations.

iFor detalls of the: Babery Dinective in EL counfries, nefer o
FXus Seres User's Marual - Hardware Edition )

83
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TRANSPORT AND
STORAGE

E e cauTion

« 'hen iransporting the FXAG Senes PLC incorporating the
opicnal battery, tum an the PLC tedore shipment, confiem that
iz hatiery mode & sel using a parameter and the ALM LED &
QFF, and check the batiery ke,

H the PLC i fanspored with S ALM LED on of S battery
exhausied, the bateny-backed data may be wrslable during
ransporiation

# The PLC i a precision instnument. During iransporadon, avoid
Impacts lamer fan fose speched in Secion 2.1, Failure o oo
o may cause falures in the PLE.

After ransportation, wenfy the aperations of fe FLC

« When trarspoing  Mhigm  batteres,  follow  required
fransporiation reguiaions.

{For details of the requisied products, refer to FX0 Senes
Usar's harial - Hardware Edtion. j

Compliance with EC directive(CE Marking )

This dooumen? does nol guarnies that a mechanical sysiem
inciuding this product will comply with e iollowing standards.
Compliante v EMC dieciive and LVD dinective of the enlire
mechanical system should be checked by fe user | marutachiner.
Far more defals plegse contact B jocal Milsubishi Eleciic saks
She.

Requirement for Compliance with EMC directive

The iolowing products have shown omplance through dinsc
testing jof the idendfied standards beiw| and design analysis
(through the: creation of & schnical onsiuction file) o the Eurcpean
Directive for Elecromagnetc Compatibily (2004/102EC) when
used as direched by the appropnate decumentation.

Attanticn

& This product (s ﬂ!ilg"lbﬂ’!:fuitln indusiral applcations.
= Maniachured by

Mitsutishi Eledric Corporation

273 Manamouchi, Chiyoda-ku, Tokyo, 100-2310 Japan
o Warnsactured ot

Miisubishi Eledric Conporation Hime|| Works

B40 Crivoda-machi, Himej, Hyoge, ET0-857T Japan
« futhorzed Representalive: in the Eurcpean Community

Milzutishi Electric Europe BV,

(othaer Str. 8, 40550 Ratingen, Germany.
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Type:  Programmable Controller {Opaen Type Equipment)
Miodals ©  MELSEC FX33 sarios manutactund

freem June 15t, 2005 FXau-231240F Fal-La5aDF
Frapaa0ADP  FOU-40A-RDF
FHaULALDFT-ADP FaU-2A0-TC-ADP

fram Aprd 152, 2007 FU-212A0P-ME  FaU-485ADP-MB

froemn Decemiber 181, 2007 FOU-AADPTW-ADP
FXULA0-PRE-A08

froen Movesmber 181, 2008 FaOG-#  MTES(-A)
Where + & indicales:14,24,40,60

FXaG-232-80 FaG-422-B0
FX3G-485-E0

FX3G-EEFROM-32L
FIGG-CNV-ADP

FXAG-ZALED Fac-iDag0
FXaG-EAY-E0 FG-508

fromn Dipcesmiber 152, 2008 OG- ® & MRYES]-A]
\Where & & indicabes: 12,24 40,60

from March 15, 2008 FX30-#  MTESS
Wheere # & indicates: 14,24 &0 60
froem June 151, 2009 Fiau-aa-A0P
from December 158, 2008 FXAG-& s MRTE PG yMTOS
Fiag-w & MTOEE
Where & indicates:14,24,50,60
Eardarg Ramark
EME1131-2:2003 Complance Wit 3l relevant aspeds
Programmabile confroliers (of e standard
. Equipment EMI
requrements and fests | « Radiaied Emissions
# Conducied Emissions
EME
* Radiaied sleciomagnetic fekd
« Fasi iransient burst
+ Hecimstatic dischame
* High-enemy surge
+ oitage drogs and imEmapions
« Conducied RF
+ Power meguency magnetic fedd
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Models - MELSEC FXIN sories marufactured

from July 1st, 1957 Fain.® wER-ESLL FXiN-® #ETELSUL
Where & & indicates: 32,48
FRNABEX-ESUL FXIN-1EEYR-ES/LIL
FRNABEYT-EESLL

fram Aprd 1s1, 1998 FRIN-4BERADS FXIN-4BET-DES
from August 1st, 1998 FXN-48ER-UATAUL
from August 1st, 2006 FXN-BERESAL  FEIN-BEX-ESRLL

FRN-BEYR-ESUL FXIN-BEYT-EES/L

Far thie products above, FLCs manutaciured

before March 315, 2002 are compliant with EMS00E1-2 [ENGT000
E-d) and ENEDOBZ-Z

from Aprl 151, 2002 1o April 208, 2006 are oomplian! Wil EN500S1-
Z (EME1000-E-4| and EME1121-Z1984+41 1.1 956+ 22000

after May 1si, 2006 are compliant with ENG1131-2:2003

Requirement for Compliance with LVD directive

The iolowing products have shown mmplance through dinect
testing (of the idendfied standards beiow] and desgn analysis
fihrough the-creation of a technical constnuction file) o the Eurcpean
Directive: for Low YoRage (2006/S/EC) when used as drecled by
the: appropriate documentatian.

Typa - Cantrallar {Opan Type Equipment)
Models - MELSEC FE3O saries manufaotuned

from Novemiber 151, 2008 FXI0- & & MTES-A)

‘Whene % indicates:14 24,4060
feom Decemiber 151, 2008 FXI0- & % MR/ES]-A)
‘Whene % indicates:14 24,4060
FXAG-® w MTESS
Wihene & indicates:14,24,40,60
from Decemiber 151, 2008 FXO0-# % MRDS

‘Wihene % indicates:14,24,40,60

fram March 1si, 2008

Stardard Romark
ERE1000-54-2007 Compiance win al EiEvar BSpecis Standard Resmark
< (e aof e standard.
Sl irwar, dhurd ¢ ENE1131.2:2003 The equipment has been ameszed
indusiial emirormend. |, Programmabie corflers |as a component for fitting n 2
EPH:-:HLE::g;! M. Wiy Emaa - Equipment suitable enclosune which mests e
Electromagnetic requFements and lesls | nequinemens of ENG1124-22003
compatibifty
Movdals :MELSEC FX3N series manufactured
it gty .ol ol S from July 18t 1967 FXw. & +ER-ESUL FXN.® ¢ ETESSLL
Elefromagnetic off e standard. .
compatibiiy + RF immuniy Whene % & Indicates 32 43
+ {Genenc immunity « Fast Trarsienis i1 BEYR-ESUL
standard &« EED from Aged 151, 1938 FXW-SBER.OS
Indusimial Emirorment & Conducied ﬁﬂﬂm1l’|. 1988 FX35-SRER-LAUL
= Power magnebic Sekds from August 151, 2005 FXaw-BER-ESILL FXa-BEYR-ESIUL
ENG1131-2:1934 Complance: wih all eievant aspecis
AT 1EEE iof e siandard. Far thie products above, PLCs manutaciuped
M 2000 # RF Immirnity befors March 31sk, 2002 are compliand with IEC 10101
Frogammabie condrolers |« Fast Transients fram Agprd ist, 2002 1o Apnl 308, 2006 are compliant wit EMNG1131-
= Equipment & ESD Z1884+411-1886-+4 12 2000

requrements and fests |« Damped oscilaiory wave

[ENG1131-2:2003 Complance wth all relevant aspects
Frogmammabie conroliers |of the standand.
« Equipment EMI
requirements and tesis | & Radiated Emissions
» Conducied Emissians
EME
+ Radiafed slecimmagnistic feid
« Fas! iansisnt burs?
+ Blechmslatic fischame
* High-energy suge
+ oitage drogs and iniemapaicns
« Conducied RF

= Power frequency magnetic fiedd

after May 151, 2008 are complant with ENG1131-22003

Stardard Remark
EC1DM0-1:1830 The equipment has been assessed
A 1eeg as a component or fittng in a
Eafiefy requinements kr suitable encicsune which msess e
elecincal equipment o resquirements. of IEC 1000-1:
measuremend, oonirol, and | 1980441 1682
laborafory use
- Gensrml equiements
ENG1131-2:1994 The equipment has been assessed
TARR-: as a component or fittng in a
22000 suitable encicsune which mesess e

Frogrammakbie corfroliers | requinemnents. of ENE1131.2:
= Equipment 1954 +411: 1996+ 12-2000
requrements and tesls

EMNS1131-2:2003 Tree equipment has been assessed

Frogammabie conrolers |as a component for fitting In 2
« Equipment suitable enclosure which mests e
requiremenis and fesis | negquinsments of ENG1129-22003
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Caution for compliance with EC Directive

Installation in Enclosuns

Programmahbile logic conirollers ane open-ype devices faf must be
Installed and used wihin conducthe condrol bowes. Pleaxse use the
FX3: Senes programmable logic conirollers while irstaled in
conducive shielded confrol bokes. Please seoure the: controd bow lid
b thie conined b (dor conduction]. Installadion within @ oonirod o
preatly aflects the safety of the sysiem and aids in shisldng nose
fram the programemable logic congrolier

Associated manuals

FX30 Series PLC imain unit) oomes with tis document | hardware
manialy

For a defiled explanadion of the FX3G Senes handware and
imformadion o irsinuctions for PLC programming and special
exiension unitiodk, refer i e relevant doouments.

Marual namao Manual No. Dascription
FHai: Series Explains FX53 Senes PLE
User's Marual dgrfé;ﬂ specihcaton detalls for 0
- Hardware y |#inng. inssailascn, ang
Edfion raintEnanos.
EE&F;M Diescribes PLE
Erogmemny | A¥ETO18E0 | programming for basici
Mimg al ™ MODOEL CODE: | applied instructions STL
. Bl pind ERS1T | SFC programming and

Insiructicn Editicn h

Explains N:M link, parallsd

FM“"';""E'_’D':_’J“" JY9ETONG901 | link, compuler lirk, no

; caton | MODEL CODE: | peotocol communication by
L — RIS | RS instuchons/FAN.
Edficn -

TTF,

FaFx Diescribes speciications ior
FXaUC Series JYSATONET01 | araiog controd and
UsersMarual | MODEL SO0€: | programming methads for
- Analog Control SIS | ARG Series
Edricn BLC

FXaF A Explains the specAcations
FXaUC Series JY3ITON6801 | dor pasitioning comircd af
Users Marual | MODEL GODE: | EX3GFAsuERILG Series
- PeaBioning (GRE20 | and programming

Conirnl Edition [FOCeArES
How fo obtain manuals

Far the mecessary product manals o documents, consult with the
Mitsubishi Eleciic dealer from where you purchase ywour product

Incorporated ltems

Chesck if the jolowing product and (lems are inchuded in the package:

|

Product 1 unil
FEAG-14ML - Dust proot protecion sheed 1 shest
FHAGBOML] -

Manuals [Japanese version ', | T manual

English version| each
|rputiouiput catension units

Product 1 unit
Frin-32EL ],
Eitiia48ET] Extersion cbie 1 cabie

Inpubicutput number label 1 sheel
Irputioutput catension blocks
Fxieait) Product 1 unit
P 16EL] Inputioutput number [abel 1 shesl

"1 The FXGLUMLES-A becomes Chinese version.

1. Outline

For thie inputiouipll extension unilsbiocks, refer 1o the jollowing
manual.

+ Rofer to FX33 Saries User's Manual - Hardwane Editicn.
1.1  Part names

B M el
Al
" TJn—| 4
i b et |
o _r_ =
_ B

[11]

[1} |Peripheral device cormescling connecior cover

[2] | Termirad namas

3 | Top covens) {40points, EOpoints fype oaly)

Top cover

[E | Termiral biock covers

[E | Input display LEDS (red)

[T] | Exfersion dewoe connecting connecior Gover




Ha. Hami
Operation staius display LEDs
PO Green | On while power is on e PLC
AL Green | On while the PLC s nonning.
I8 _— Red | Flashing when a program emor Gocurs.

Red | Lights when a CPU ermor ocours,

ALM Fed Lighits when the: battery voltage drops

[When the ocplional battery |5 wsed)
%) | Ouwlput displayy LED= {rexd]

[10§ | Model name (abbresiation)

[11] | O rad mounting hooks

With terminal cower opan

[1] |Penpheral device cormecting conneciar [UEE|

[2) |Penpheral devce cormecting conneciar (RE-£23)

[3] | AUBSTOR swich

)| Varabie snaicg poteniometers
| Uper side : VA, Lower side : VA2

Termina block mounting screws

Optional equipment connecior]

87

1.2 External dimensions and weight

-+ For tho Inputioutiput axtenskon unitsblocks,
rofer bo FX33 Series User's Manual - Hardwane Edition.

Lisit: rrwmafifecheis]

B0ary) |
BE(3.2)

e e | S, (S
hole pHches

FX3G-14ML] | 903557 B2 (3237 0.50 (1.10#bs]

FXAC-24ML] | B0 [3.557) B2 (3237 0.55 (1.Z1lbs]

FAOC-40MU | 130 (BA27) 122 (4.817) 0.70 {1 5bs)

FAOC-BOMLI | 175 [B.BS7) BT (5.587) 0.85 {1 E7lbs)

Installation
» 35mm-wide DB i or Direct {screw) mounting (M4)

2. Installation (general specifications)

As for installafion of e Apotouipl exiension units'biocks, special
adaplers and expansion boands, nefer o the iodiowing manual

-+ Rotar b0 FX33 Serios User's Manual - Hardwars Edition.

et trn  A\CAUTION

[7] | Termirad cover (FX3G-LCIMLIES-A i exduded)

I8 Oplicnal equipment connecior?
" | (40paints, G0poirts type only)

[5] | Posver supply Serminal, Input (%) fermirals

[10] | Baiery conmecins

[11] | Batiery holder

[12] | Power supply termiral, Ouspad () lerminals

Optional equipment connecting sorew holesZ

P31 | (4apeints, Bpomes type aniy)

[14] | Optioral equipment connecling sooew holes 1

# Use the product within the: geneno emdronment speciications
described in section 2.1 of this manual.
Mever use the produd i areas with excessive dust, olly smoke,
conducive dusss, comosie gas (sall air, G, H25, 502 or
NO2), fammable gas, wibration or mpacts, o exposed 1o high
femperature, condeEnsation, o rain and wind
[ ihe product |5 used in such condilions, elecing shock, fing,
maifunciions, deleromtion or damage: may oocur

& (Do ook o e ponductive pars ol T product diredly o avoid
faikure or malunctiones.

+ [mstall the prodct sscunely wsing a DI i or mounting screws.

& [rsiall S produd on & fal suraoe
¥ the mounting surface i rough, undue foroe will be applied in
#he P berd, thereby causing nonconformibies

« ‘When drilling screw holes. or wiing, Make sure DURNg or wie
debris does nol ener the ventiation slis.
Falure to do so may cause fire, equipment falures o
mafunclions.

& Be sure io remove e dusl peool shest from the PLCs
wentialion port when rstalabion work 15 compeeted. Falure o
do 5o may cuse fire, equipment tailures or matiunctions
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OmRrROoN.

M18 Cylindrical Photoelectric E3F2

Threaded Cylindrical M18 Size
Sensors with Built-in Amplifier

Ordering Information

-
Fupgged stainless and nicke| plaled ‘y . p—
bras=s versians y o 'l--
Chemical resistan, ABS resin cass ype ‘ ’}" .
Polanred models ‘ _
Compact and space-saving y

Long delection distance (7 m)

DC swilching lypes wilh conneclors for - -
easy mainlenancs " o
Wiide operaiing voltage range 0 ”~

(1010 30 VDC, or 24 1o 240 VAC)

Shari-circist and reverse comneciian

profection (DC sweiching lype)

LIL, CSA listed and CE marked CE @‘ L1

W SENSO0RS
Sy T Cormasciian Dorspi =R Pezanng | Pt eurmbes
A T aightaar S e-mnded Ligre-Omy Im Faic L2529
Oowrti-On Pams LF3-322
Peroradlaca, gm0y im Pamc W3-
AT ES Drt-Cn Pumc | LI
oy T F] Lisghet-Ony 2 e Pac CFI-DSHIIN
it <O Pamc 5 106 123
oo Twasgh-taan Cormrsscion h 'm Pammc L3 2-TCd-P1
kil L5902 ToCa- i =
55 L2 TCd-lH -5
PHP T L3 2-TEH-PH
L] L5972 T - -
F11 L7 2T - -5
= gt HPH ¥ om i) L5920 -
F1] L5 305 TR - 5
Pams L 105 R4
X omi P o L5 3 0 -

(£ T A ST S S S———



E3F2 OIMRON E3F2
Ordering Information Table - conlinued from previous page
Zupply | Type Comecian Cutput Range Housing | Part number
oc Diffuze Connecior PHP 10em NFE EXF2-D31084-M1-C
&5 EIF2DE10B4-M1-5
Plasiic | ESF2D51084.P1
M cm Plasic EMF2-D53004F1
Restronaflsctive, HFH 2m Plasiic | E¥F2-R2C4-P1
Non-polarized PP Plasic | ESF2RZB4PY
Retransflsciive, HPH HPE EIF-R2RCA-MIC
Pelarized 55 |ENFLRZRCAMNS
PP HFE EIF2-R2RB4-M1.C
55 EIF2-R2RB4-M1-5
Thraughsbeam Pre-leaded NP Tm Plasiic | EXF2.7C4
HPE EXF2-1C4.C
&5 EXF2-1C4.5
PNP im Plasic | ESF2.TB4
HFE EIF2-TB4.C
&5 EIF2-TB4.5
Diffuse HPH 10 cm HPE EIF2DE10C4.C
Plasic | EXF2DS10C4-N
55 EXF2-D310C4=5
¥ cm Plastiic | E¥F2-DS30C4
NP 10 cm HPE EIF2-DE10B4.C
Plasiic | EXF2.D510B4N
&5 EIF2-DE10B4.5
3 cm Plastc | EXF2.DS53084
Restronaflscive, HPN 2m Plastic | E¥F2-R2C4
Non-polarized PNP Plasic | ESF2R2B4
Retranaflsciive, HPN 2m HPE EIFIRIRCAL
Polarized 23 EF2RIRCAS
PNP HFE EXF2-R2RB4LC
&5 EIFI-RIRB4.S

Mole: NPE = Mickel plated brass; 55 = Sainiess stesl
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W ACCESSORIES (ORDER SEPARATELY)

Dieecriplion Part number
Sanzar maunling bracked YHZE-Bik
Lens profector kil {ghass piale, wo gaskets and mefal refainer) E.Fi
Small comes cube reflacios (38 W x 20W % 11 O mm) Ed8.R3
Hdhesive backed reflector (ape (10 W & 35W 0.7 D mm) EX8.REA
sty backed refeciar ipe (33 H % 40 W x 0.7 O mm) E13-R5E
Mountiryg bracke! for E33.R1 reflaclor E3.L7
Right angie adapler for thrawghsbeam and retroreflective E3F2 sensors E3.fLq
B CONNECTOR CORDSETS
Connacior typa Catble sire Length Straight connaciar Right angle connoctar
airee OC 22 AWG 2m (856N YREE 44302 YOSE44RDZ
L x
hicro Change Em(1G40N | YORE44SDB VORE44RDS
Conmscior
10 m (XLET) YUEE-445010 YOEEL4RD10
Fobolic cable wilh 2m (8561 K52F-D421-DEd-R A52F-Daz2-D00-R
W12 connecior Em(1E40N) | NSIFDA.GAIR XS DZ2GRIR
E3F2 OImRrON E3F2
B REPLACEMENT PARTS
Diescriplion Part number
Redacior for EF2RI4 retrorefieciive sangars EX-R1
Tiwa plastic W18 mounting nuls EIF-PHWE
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Specifications
B DC SWITCHING MODELS
Parl rumber ESF2.TC4[, |EIFLR2CAT, | ESF2RIRCA., | EIFZDS0CAT, | EAF2.0530C4.,
E3F2-7B4. EIFZ-RIB4-[ | EIFLRIRE4. | |EFL-D510B4-C |EIFLDEI0B4
Method of deteclion Throughbeam | Retroreflective Diiffurse
Morspolarized | Polarized
Sansing range Tm{22060) (2m(B580) 2mE.5E ) Wem{3Min) |3 em {1181
Slandand Ganget 1% 11 mm 68 x 56 mm 65 cm 00% 10 % 10 &m 90%
Kdak Whils Kddak White
Card Card
Supply valtage 10:30 VDG 10% masimum permissible ripple, peaksiopeak
Ouilput MPH or PP open collector, 100 mé, residual voltage 2 Y max at 100 mA
Current cansumglion 45 m max 35 mA ma,
Response lime 2.6 mvs e,
Slabliza®on on Powerup & ms
Ambeent mmperature | Operafing | =25°C 10 85°C (=13°F io 131°F) wath noicing
Slorage =10°Clo TO°C [-22°F ko 156°F)
Aabsent light immunily Incandescant: 3 000 ¢k Sunbght: 10,000 £
Redative humidiy Operaling | 33% do B5% RH, no condensalion
Slovage 35% to 95% RH
Insulition resistance A0 b al 500 VDG
Disleckic sirenglh 1,000 VR, 50060 Hz for 1 min. bebs=en curent camying paris and cass
\ibration 10 %0 55 Hz 1.5 mm double anpltude 1 be gach in X, Y, £ axes
Shock 500 mis? [apprax. 50 G)
Enclosuns IPET, MEMA B Tor metal versions; IPG6 NEMA, £ for pkaslic versions
Light source Inlared LED |Red LED  |Inkared LED
Indicators Powier and light recesved LEDs
Sansitivily adjustment Fined Adjustable
Operation mode Light-CM ar Darke0N selectable wilh contral wire
Weighi Melal Predmaded 100 g; connector: 60 g
Plastc Pred|maded 85 g conneclor: 40 g
Cincui! pratectian Cutpeul shortsgircuil and reverse polarily
Materials Lens Plastic
Housing Plasiic (ABS), | Plastic Mickal plaied Plastic (ABS), nicka| plaled brass
ik plaled brass, siainless | siainless shes
bratss, slainbess sl
shegd
Cablm sheath | PAVC
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B AC MODELS

Parl rumber E3F2.321, E0F2-320 | EIF2.RATY, E3F2.A2ZY | ESF2.DE10Z1M, EXF2-DE10ZIN
Method of debection Theough-beam Retroreflective Diffuse

Sansing range dm(9.64H) 2 m{6.58 ) 10 em (394 in)

Standard targel 11 mm 56 mm 10 10 cm 0% Kndak white card
Supply vollage 24-240 VAL £10F%s, G080 Hz

Cuutpu SCR 200 mA max; resdual voltage & ¥ max. 2l 200 mé

Pawer consumpion 10 mik ma, B mi max

Response fima ) ms max,

Slabliza®on on Pawerup 100 ms

Ambenl Emparabire

Operating

25°C 1o 56°C [=13°F to 131°F) with Ao icing

Starape

A0°C o T0°C [-22°F o 158°F)

Ambient light immunily

Incandesoent: 3,000 fx; sunight: 10,000 £

Relative humidty | Ciparating 33% 1o 85% RH, no condansaion
Slarape 35% Yo 5% RH
Insulation resistance 20 Wi at 500 VOC between current carying parts and case
Disfeckic sength 1,500 VAC, 50UB0 Hz for 1 min. between current camying parts and case
Vibralion 10 to 58 Hz 1.5 mm double amplbude 2 hrs sachin X, Y, 2 axes
Shock 00 mis? (apprax. 50 G|
Enclagure (PAE, NEMA 1,2, 4 (indloor)
Light source Infrared LED
Indicators Prower and fight raceived LEDs
Sanaitivity adjustment Fired
Operafion mode Light-Cf (21 mudels) of Dark-ON [Z2 models)
Weight Preleaded modeks | 110 g
Comnecior models |53
Circuil pralachion -
Matenats Litn Acrylate resin
Housing Plastic AB3
Cable sheath RC
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HIGH TORQUE HYBRID STEPPING MOTOR SPECIFICATIONS

General specifications Electrical specifications
Step Amgle (°) 1.8 Rated Toltage (1) 3.2
Temperature Rige () B0 Mo (rated current. 2 phase on) | Rated Qurrent (A) 2.8
Anbient Temperature (T) 20450 Resigtance Per Phase (#1108 () | 1.13
Number of Phase 2 Tnductance Per Phase (£ 205 mH) | 3.6
Insulation Resistance (MO) | 100 Min (S00vDC) | Folding Towoue (N.om) 189
Irsulation Class Class B lieight (Kg) 1.05
Max.radial force (N 75 (20mm from the flange)
Max.axial force (N) 15
@ iiring Diagran : @ Pull out tormue curve :
VILINE: 3(NDC, (OWSTRNT CURRENT:2.ER HAIF STEP
BLE @ 140
= ' Jn -
120
100 \—H\\
GRY E &0 ~
Z §0 \
40 ‘ \\
RED BLU 20 —
D 1 -l it 1 L 1 A1 LW L =l J
300 530 780 1K 1.6K 2.1K 2 8K 3.4K 4 5K 56K 68K
@ Dirensicns: &
§
{unit=m)
C s 471:02
. # N
s & | @
S ]
c_ET B .l e el I _ L+ :;
= =
iy o~
[ $@ | K
i e 405
W =
b =
20641 7611 i
UL 1007 AWG2
SYSTSTH76-2804A TECHNTCAL CONDITICNS
REV FEVISIONS  |mescrreTion] BY [ A
cgﬂ;{ kongxiangzhen 2012.05.16 00 80 TN & ELECTRONTCS IS
p— N TECHNIC TNSTTTUTE
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TB6600 Stepper Motor Driver

Analog Driver
Model TB6600

Analog Technology, max. 40 VDC / 4.0 A (PEAK)

Product Description:
The TB6600 single axis drive is a low cost microstepping drive. It is suitable for driving 2-phase and 4-phase hybrid stepper
motors. Not for professional applications.

Features:
e Cost-effective
Supply voltage up to +40 VDC, Output current up to 4.0 A (PEAK)
Output current selectable in 8 steps via DIP-switch
Automatic idle-current reduction (in standstill mode) to reduce motor heating
Pulse input frequency up to 20 kHz
Input suitable for 5 V signals
Inputs are optically isolated
6 selectable microstep resolutions, up to 8400 steps/rev with standard 1.8"motors
Suitable for 2-phase and 4-phase motors
Supports PUL/DIR mode
Over current and overheat protection

Electrical Specifications:

Parameters Min Typ. Max Unit
Output current 0.7 & 4.0 (3.5 RMS) A
Supply voltage +0 +35 +40 VDG
Logic signal current 8 10 15 mé

) 20 when duty cyle is 25 high | 75 low
Puls input frequency 1] - : kHz
13 when duty cycle is 50 / 50

Insulation resistance 500 MO
Further Specifications:

Microsteps 1.8 200 G400

PUL / DIR VES

MEMA sizes 17 24

Motor type Mecheltron AZBYGH-X000 GOBYGH-200K

220118
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TB6600 Stepper motor driver

Analog Driver
Model TB6600
Mechanical Specifications: (Unit: mm)
96
t | 8 1
(=2 |
1l l
4 ‘r_/ | 7
-
|
|
|
Applications:

Suitable for a wide range of stepping motors of NEMA sizes 17, 23 and 24 (42x42 mm to 60x60 mm). It can be used in various
kinds of machines, such as X-Y tables, engraving machines, labeling machines, laser cutters, pick-place devices, and so on.
Particularly well suited for applications where low noise levels, less heat development, high speed and high precision are desired.

Typical Connection Schematic:
A typical system consists of stepper motor, stepper motor driver, power supply and controller. The following image shows a
typical connection schematic:
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Logic control signals which have § V can be connected directly;
R 1kQ must be connected in line when control signal is 12V;
R 2kQ must be connected in line when control signal is 24V fo ensure control signal current is 8mA fo 15mA. 22.01.18
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( AK Serials (WITHOUT 3G/WIFI) i )

AK-043AC, AK-043AE, AK-043BD , AK-043BE, AK-043BS , AK-050BE , AK-050BD ,
AK-050BS , AK-070AE , AK-070AD , AK-070AS , AK-070BE , AK-070BD , AK-070BS,
AK-102AE, AK-102AD , AK-102AS , AK-121AE, AK-121AD, AK-121AS

, AT 2

[ AKRFINE (#3G/WIFI) 9
AK-043AW , AK-043BW , AK-050BW , AK-070AW , AK-070AWG , AK-070BW ,
AK-070BWG , AK-070BXC , AK-102AW , AK-102AWG , AK-121AW , AK-121AWG )

\

(" EASerials B

EA-043A , EA-070B

-
A

SA Serials

SA-035F , SA-043F , SA-050H , SA-057F , SA-070F , SA-070H , SA-102H , SA-104F ,
SA-121F

. 4
(" SKSerials E)
SK-035FE , SK-043FE , SK-043HS , SK-043HE , SK-050HS , SK-050HE , SK-057FE ,
SK-070FS , SK-070FE , SK-070HS , SK-070HE , SK-102HE , SK-102HS , SK-104FE ,
SK-104FS , SK-121FS, SK-121FE J
S

(1 2 Installation Condition

Places for application Samkoon Series HMI is desighed according to the environment of
industrial products. Its design specification to ensure that it can work to stabilize in the -20°C to
65°C in most industrial condition. It may not be used in certain outdoor conditon, if you need
outdoor specific occasions, be sure to consult your provider!

NEMA  The front panel of the Samkoon HMI match the NEMA4 protection regulations. When the
product is proper;y installed in the disk cabinet match NEMA4 protective provisions, the enclosure
remains connitted to comply with the provisions of the NEMAA4, that is , when the enclosure surface
spray liquid, the liquid does not penetrate inside the enclosure.

Electrical condition  Samkoon HMI hase been tested to meet the European CE standard. Circuit
design can be resistant to electrical noise interference, but that does not guarantee thar can remove
all the electrical noise interference.The correct way of wiring and grounding to ensure correct use.

Mechanical condition  To ensure that your correct use of the Samkoon HMI products, avoid
installation in the condition of strong mechanical vibration.
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(2 B Installation Instuctions
2.1 Installation Guide

2.1.1 Install location

While install equipments behind the HMI, make sure the AC power wiring, PLC output modules,
contactors, starters, relays, and other types of electrical interface equipment farther to the back of
the distance of the HMIL

Keep away of inverter and switching power supply, the input and output of such equipment must
be shielded and connected to the system star point.

2.1.2 Install meet NEMA4 standards

Specifications Samkoon HMI can be installed in the disk cabinet depth of more than 50 to 75
mm (depending on the thickness ofthe product), it is recommended you install HMI in the front
panel of enclosure, do this in order not to affect you open the enclosure front panel and assurance
you can smoothly connect the power and communications cables.

NEMA4 Installation Put product into the Mounting holes from the back of the panel ,install
screw s i n t o the product of 4 fixed holes shell around the product, and then one by one lock mounting
screws until the product is securely fixed to the panel on the panel. (12.1 inch, 7 fixed Holes).

Warning! Do not fasten the mounting screw with too much strength or the screen will be
damaged. (Maximum Torque: 0.2N+m)

Warning !  Inorder to ensure the packing specification, all mounting screws provided with
products must be used. The curvature of the front-panel cannot be over 0.010 .

With fixed bolt fixed HMI, please use the insulating sleeve to prevent leakage of the machine,
it may cause damage to the HML

2.1.3 Environmental Considerations

@ Because of the LCD display inside, the HMI must be used indoors. Make sure the product
is installed correctly, and the environment meet.

® Do not use in explosion hazard situations, such as the presence of flammable gas, vapor
or dust.

@ Do not use in the temperature or high humidity environment, which may cause the device
internal product condensate, resulting in damage to the equipment.

2.2 Power Connection

Make sure to comply with all local and national electrical standards before installing the product,
please consult local suppliers for detail.
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2.2.1 Power requirement

& Power  Samkoon HMI products can only used the DC power supply, the provision of the DC
voltage range is 24+15% volts of power. This ensures compatibility with most controller DC power
supply system.

Products within the power regulator circuit is completed by the switching power supply. If the product
within two seconds after power display is not shown, please disconnect the power immediatly.
Check the wiring is correct before re-energized. DC power supply must be properly isolate with the
main AC power.

& Warning !

In order to compl with ICS Safety Recommendations, you must install an emergency stop switch
while use Samkoon HMI in your control system.

& Warning ! Power

Do not share the power between HMI and inductive load (such as solenoid switch or solenoid valve) .

& Warning ! Wiring

Some controller 24V DC output power supply cannot provide the current needed of HMI.

DC power supply line should be as short as possible(up to no more than 500m for shielded cable,
300m for UTP).tools,

Please take the appropriate lightning protection measures when lightning occurs frequently.

Be sure AC power cables and high-energy and rapidly switching DC wiring separate from signal cable.
Put a resistance and a capacitance in parallel between the ground and the DC insulated power
without earthing. This will make a path for static electricity and high-frequency interference.
(Suggestions: Resistance, 1M Q;Capacitance, 4700pF)

& Connection  Unscrew the screws of line terminal anticlockwise on rear panel. Insert the
power cable. Then fasten the screws clockwise. Please insert the power cable laterad when unscrew
the plugin line terminal anticlockwise. Then fasten the screws clockwise. Put the terminals into the
slot on the rear panel. Caution:Connect the positive pole to the terminal marked "24VDC+", and
connect the DC GND to the terminal marked "24VDC-".

2.2.2 Grounding Requirements

Procuct shell must be grounded, DC in the inside of the product is not connected to the actual
earth. In order to avoid due to the virtual point grounding can introduce noise into the system, it
is best not to land and housing of the DC to earth, but if you have to power to received star point,
you must ensure that the ground wire as short as possible cross-sectional area as far as possible,

2.2.3 CE Requirement

To ensure HMI meet EMC specifications, reducing the electrical noise interference, the product of
the power terminals on the chassis ground terminal must be connected to a separate # 14 AWG
grounding cable. This ground connection must follow the installation instructions directly connected

to the system star ground point.




2.2.4 Safty Guide

This section presents recommended installation practices and procedures. Although there is no any
two applications are the same, but please carefully consider the following recommendation when
installing.

& Warning ! Hardware Install Proposal The system designer must understand that
equipment controller system may malfunction and produce insecurity, electrical conflict and HMI
(for example, SA/EA)may lead to the run of the device, which may lead to a certain damage to the
body of the operator.

If you or your company use programmable control system that require HMI, you must understand
the potential security risks and take appropriate preventive measures. Despite your detailed design
procedure is developed based on your specific application, but also need to pay attention to the
following information about programmable control equipment installed universal precautions, these
precautions in line with the NEMA ICS 3-304 Control standards recommended by the controller
installation specification.

& Program  In order to meet the security recommendations of the ICS, check and make sure
the emergency stop writable register have security restrictions and safety equipment will exceed the

limit conditions of the control of the dangerous parts of the plant or equipment in the program to
ensure personal absolutely safe.

ICS 3-304.81 safety recommendations: \:
In the mechanical parts that the operator can touch, such as the location of loading machine |
mechanical automatic operation, you must carefully consider the override or other redundant i
means, it must be independent out of the programmable controller.You can start or stop the |
automatic operation of the system. If you need to modify.the program on system runningm a E
lock or other measures must be considered to ensure that only authorized people can make the |
necessary security measures to security threats. E
* These recommendations are intended to prevent the risk of equipment failures and the safety |
measures when modify the program online. ,:

® ]CS3-30481 safety recommendations are copied from the NEMA, under license from
NEMA ICS3-304 standards

2.3 Communication

The communications port in the back of the product can be used to connect such as PLC or other
external devices(such as the controller of the connector) and so on.

2.3.1 Connection with external devices

Port  The COM ports on the back of product are used to connect with external devices, Standard
9-pin D-type male ports.

Cable requirements On the one side of the cable, it is DBIF that connected to the panel. One
the other side, it is adaptive for the connection between the panel and the external control device.
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Pin# PLC[R5232] Fn PLC[RS422] Fn PLC[RS485] Fn | * CAN-BUS
1 CANL
2 RX
3 TX
4 CANH
5 GND GND
6 R
7 R+
8 T- D-
9 T+ D+

2.3.2 Connection to PC

Port  The USB port on the back of HMI used to connection for PC to HMIL

B-type USB interface.

Connect  This port can be connected by communication cables
( P/N : Samkoon_HMI_PC ) connect to PC.

Port Activation  This port will be automatically activated while the program is running for dow

nloading from PC

(=] ~==— [ ]I

Samkoon_HMI_PC
cable diagram

=

*CAN-BUS is only
used in AK HMI

2.3.3 Connection with 3G/WIFI Antenna ( For AK HMI )
Port  The 3G/WIFI port is used to connected to external antenna.

Connect  These two ports are connected by appropriable connection cable
( P/N:AK_HMI_WL ) and antenna ( P/N:AK_HMI_WF, AK_HMI_3G).

Port Fn In order to avoid the communication problem, AK_HMI_WF is only used as WIFI Antenna
and AK_HMI_3G is only used as 3G Antenna.

AK_HMI Antenna Base, 3G/WIFI Antenna Sketch

Antenna Base
( P/N:AK_HMI_WL)

WIFI Antenna
( P/N:AK_HMI_WF ) HED m

3G Antenna -):=W
( P/N:AK_HMI_3G )
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Attention For RS485/422 devices, in order to avoid the problem of communication, attention
to the communication cable length is not more than 150m. For R5232 devices, attention to the
length of communication cable is not more than 15m.

Attention

If the communication problem occurs, generally you can see fault tips "No Device Response” on
the screen, until the communication is established normally. Indicator on the front panel(COM) will
be lit and flashing while communication.

Attention that do not put communication cables and AC power cable together and communication
cables are not near the location of the sources of electrical noise.

Make sure the communication cables are fixed with both ends of the communication port connectors.

Pin Assignment

PLC[RS232]  Ccommunication port 9-pin D-type female pinsarranged in the diagram. This port is
5 432 1) usedtoconnect HMI and Controllers with RS232/R5422/RS485/CAN-BUS port.
987 6/ MNote: This port is not used for the Samkoon HMI programming.

2.4 CE Requirement

Samkoon HMI conforms with the EMC regulations.
@® EMC (electromagnetic compatibility) regulations (89/336/EEC, 93/31/EEC) electromagnetic
interference radiation and resistance.

@ Mechanical structural requirements (89/392/EEC, 91/368/EEC, 93/44/EEC, 93/68/EEC) Mechanical
security.

® Samkoon HMI has CE marking and conforms with the EMC regulations.

Samkoon HMI is designed to ensure it can be worked in the standard limit electromagnetic noise
enviroimient (resistance), and does not produce high-intensity electromagnetic noise radiation to the
surrounding environment (radiation). Installed correctly in accordance with the instructions in this
manual, theproduct in full compliance with electrical safety standards ofthe European Community.

Compatibility standard  Samkoon HMIs are designed to meet the industrial environment and
electromagnetic compatibility.

e CISPR ( EN 55011 ) Group 1, Class A in radiation levels

e EN50081-2 radiation standard fot industrial environment(equivalent to U.S. FCC
Class A standards)

e EN50082-2 standard for generic resistance of industrial environment
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(3= Installation Diagram
3.1 Common Diagram [EUiE 3.5"/4.3"
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