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ABSTRACT

This thesis is about the application of fuzzy logic theory as a ladder program
on PLC controllers to control the speed of the conveyor belt motors. Consider the
object on the conveyor belt. Conveyor Belt Model B has reference speed between
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nsnsladawiioudu RAM uanaintudlisndudadinunmasdisasbiiile

Wiy s1m1azunendt ueassaunaantAnfvedia RAM uag EPROM 1011

AU



KUE@ W

| Suwe & e ‘lam
E)Qa = 3 -h fuga |
; [usisarsas L
. i : 5
i

i it it

sUil 2.1 Tasaadrevas PLC

2.1.3 d2uusznauvae PLC

PLC wuUssanle 3 @u fAe

1. dhuiduniheuszanananans (Control Processing Unit : CPU)

2. dundudunn/iedne (Input Output : 1/0)
2

dwimdugunsainislusunsy (Programming Device)

2.1.3.1 CPU

CPU Wudiusiuanasvasszuunelu CPU agusynauluaie

1935 Logic Gate wflaf199 waewlln wazd Microprocessor-based ldmsuunu

gunsalsmansiad (Relay) wnilwies (Counter) lviwes (Timer) wae Timuites

(Sequencers) iialgldlapanuuuliiasiiaduaninesasin (Relay Ladder Logic)

Wl [6]



\ 4

TUswaas PUBAIUDN

A

W GREREIRY

wuasdelu

\ 4

PROCESSOR

PUIYAIIUDN

3‘1]‘1'7; 2.2 @uusgnaures CPU

duvosumasingliaes PLC agvimihiiniuay uaznsesitedesiulalli PLC
Fevne

duveslUsigawes Tudwidiisuiaiouanemessyuuiivihmihillflusunsy
yhudesznaumemisanud

CPU 9v811 (Read) Toyadums (Input Data) 3ngunsallvidayayias (Sensing
Device) #q antuagUfiinsuaniudeyalagldlusunsuanmiennud ua
detoyafimnzaugniesludsgunsainuau (Control Device) umasuainszualmitn
n59 (DC Current) dmsuldasslaasion (Low Level Voltage) Faldlnelusiwaives
(Processor) uazleleluga (/O Modules) uasunasingliilasiulii cPu viouen
sonluindsilyndufldtuogiuindnudase [6)

AsUsznanaved CPU anlusunsuiilalagfudeyannuiiedunn  uas
N wazdsteyagavieildanmsuszinanaludmhoendwn  Sondn a3

ANy (Scan) @slatianduiunils 158071 Laawnu (Scan Time) LaUNTALAULA



[V V)
[

aysouldinandszunar 1 3 100 ms. (0.001-0.1 i) vieilduegiudeyauas
4 o a ¢ A o eal

ANEIYRUsUNTY VST WIuBUNA/ARIANR  wIBIUIugUATaliRean PLC
) al Baaiie i ¢ & o g v
Wy wesesiud fenw Wwdu  aunsalivanilagyibinanlumsaunueniuiy
Ju  mssuAunsaLnuSIIINUMdmeEnzvesgUnsalanueBunasiiull
Tunbgmu(Memory) w@saudrvzinmsufiinsaulusunsuideulifagad
MsANIItuILALEgn uddsluiviaeeinn den1saunuras PLC
Usenausme

1. 1/0 Scan #ie mstufinanizdeyavesgunsaiiluduns uaglvigunsal

L@1ANAYINY

2. Program Scan fig NM5LUSLATUYINIUAINAIRUNDUNAT

2.1.3.2 dauvasdunauaziargng (/0 Unit)

druvesdunanazioning (/0 Unit) agsiasiuiuyamunuiivesu

ee

U 1 1 1 a % U & ¥ ] L2 d’
anmzuazdyannie]  wunbeduneiudyginmieanizumadlude  CPU Live

Uszanawa e CPU Uszananaudiazaslidurasadng tivelvigunsalinuaium

TUsunsueh

a i

Fryadunnanagueniluainduaziingiaduriiameg - zgn

° g
waslidudyaganminzaugndes  lidnezdu AC vise DC weddly CPU sy
U 1 dild } % al v 1 1 0‘.’} ¥ = ;%
dyanauvariFssadinugndesligutiuuds CPU audemeld

Ty audunninzesdauauifnagniinngadl (6]

'
v a

1. Milvdya it lassauimugauiu PLC

i o

2. msddyanasznindunniv CPU asfindefumediuasdendugunsal
UszannlnlansuBawmasiedosnisuendyga  (Isolate) malwilw
sonaniudunistesiulyln CPU FemeilioBunmiindaeas

3. whduiassneslidduasiiou (Contact Chattering)
Tudruveardnmaziminsuaianigilaannisssnares CPU
v 0.2/5i0 " & ¢ o | a (4 a (3 =] < £ 9
win dhawmailumunugunsalviiau wu Sad lefuesd viseviaealdl (Jusu
gj U o t4 d' L 1 6
wenanty  deimihiuendyginvemiheussinananais (CPU) senangunsal
dnmlaeUnfiondnadazdanuaunsatuluanmenssualiiiussinm 1-2 Amp
watnanmasnsnszualiiiuinninil asdesiadnivgunsaituduiivevenelniu
nszualwilunnlu Wy Siedvsenuuwvawmes Jusiu
gunsalldiludyarudune laun wsendiifaing (Proximity Switch)

anadnd (Limit Switch) lmues (Timer) Ilad1dAsnaind (Photoelectric Switch)



[ £

wuldawmas (Encoder) ww1tlmes (Counter) {Wunuy
gunsalflfdudyaranerdnn loun Siad (Relay) datmasliln (Electric

Motor) laduses (Solenoid) vaainauiau (Heat Coil) naoalw (Lamp) tTusiu

2.1.3.3 w3asdaulusunsa (Programming Device)

wastoulusunsu (Hand Held) siwirhiimuaulusunsuvesldas
lumbgauswes PLC uenanildsimihiifndesswinagldfu PLC iilalik
A ldausansianisuiaiuves PLC LLawamsmUﬂuLﬂ%ﬁﬂmax
nszurumsaalsunsumuanfdfideuduldsnde

i3ostioulusunsy (Hand  Held) usazdveazlimilouduuni

aUszadlun1sldeunmiieunu

2.1.4 Mm3i3enTagunsalnuay
91AnENNIIIUgIULET aunsalatuaudidagyinnuludnuusiavgIuaes

a

Ao “Up” n30“lWn” “ON” w3e “OFF” niadnaaasdn (Logic) Wiy walaqiu

<

Tlilamduuiussludnudife amisasukavdsdygiudunn (Input) wuusialies

L [

wiedgy1aaudsn (Analog) 16 Aadun1si3anaedn PLC 3aldu1gnaas Alg
Sundn PC feazgnaaenin (L Tusage PLC 1197nd131 (Logic) agslsfinny e
LailAnanuduanaesriin PC Mbudeisunaes Personal Computer 3a83paiien

Wy PLC wuLiy

2.1.5 ABUWAABIAY PLC
PLC lupeufiumesianzusvinnnils Jsfllassairavilounonfinmes usdl
Founnsstudwelud fio
1. PLC gneanwuulvidainumuniusiean miindeuyadlssnugaaingsy 1wy
auSeu A szuuliihsunu msduasiiieu msnszunn
2. msldlusunsuves PLC agligienninilouvesnauiiames PLC 9ilszuy
AsrdoURLed ibildnuliheuasinesnwdeg
3. PLC vierumuilusunsueniiieslusunsudion vinlilddennn dau
poufinmesagTauilusunsumansq TWsunsundoudu Ssdimugsenndn
4. PLC 1¥Arununszurunisudaynadn siauuueunfen uazuuuasin

(ON-OFF)



2.1.6 ANUEIUITaUBY PLC

PLC aunsamuauule 3 dnvazhe [6]

2.1.6.1 udivhaudiunaunas (Sequence Control)
YT
1. M9YIN9INYBISEULSLAY
2. msinuvesinues imlnes
3. msvhalussuuiesrludd ssuusaludd vionuiidunsyuiunis

MUTDILATOITNTNARN)

2.1.6.2 sunluaNadelul (Sophisticated Control)
R NGAN!
1. MIVNUNNANAMERT LU UIN aU Al 13
2. A1SAIUANLUUBUIABN (Analog Control) 14U A15AIUAN
gamall (Temperature) N13AIUANAINAY (Pressure) LTudu
N13AIUAN PID (Proportional-Intergral-Derivation)

3
4] mimuaumaﬁwama% (Servo-Motor Control)
5. N1SMIUAYL Stepper-Motor

6

Information Handling

22063 m'imuquLﬁ'mﬁ'umué'lman'ﬁ (Supervisory Control)
FogNLY

1. udyiou (Alarm) wag Process Monitoring

2. ufeTINAUABNRIABS (RS-232C/RS422)

3. uauaudaludlulseugnamnssy (Factory  Automation

Networking)
4. LAN (Local Area Network)
5. WAN (Wide Area Network)

2.1.7 vu1nves PLC
1. awiain J3uaudune/e1dnaliiiv 128 9a
2. pu1Ana1s FIwausune/ie1dna iy 1024 9a
3. yuabgy d9uudune/iednaliiiu 4096 90

4. ywabnggann J9ruudune/iednn Liiu 8192 9a
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2.1.8 NM5AaGa PLC

2.1.8.1 98A25NAISUINDURAAT PLC

i

el e

NunlunsAnsadiieanansaly

v a ] & '
zsauiaveglusurnnusoly

o [

N15PuUNTIR DIV lade

3

(% '
=

ad a A (% IS U =) 1
QQH&QNWLﬂWﬂUQWﬂLﬂﬁaﬁﬂﬂiuwaﬂigﬂUﬂiJPLC ey

35n15089n0U PLC 9nnannundauiniilasasds

2.1.8.2 dn1nwInasuvsadaunnlinisinae PLC

1

XN U PR N

Juasnndndlngns

gauunieiinda 0° C n3egendt 55° C

D

Hu viselownde

9

22D

[
=

AIUYUNIN

o

= 6V Qlld va v ! <
fianiinuauddnanseu vselilu

dudziiouunn

2.1.9 gaduaudImTu PLC

il

o b S o

aosdesiulaly PLC @omeannisldiunieaindiudus wu 30
dundeuvedsuuioulusinme wu anudy Wiy duks A1gnd
ONININANTAU

Huwalugieane azanlunisipuanglisnge

ASARAYY PLC Meanursniunulnihussgeegaos 8 i

= a

Hanefu

v
a Y

ﬂ’)iLLEJﬂﬂﬂﬁﬁ]ﬂmﬂ@ﬂﬂiiﬂWﬁ’]LLN@ﬂ

)

Qe

Y

. MILenNsafaiugunsainiiaueugs 1y Snwes wisudas

NIDAIFIUNIUTUIA Y

Taimslvi PLC Ainstaaguuinnu viseagiuii

[

Hgumnnigndi 60° C msiniinaud1szuienuseu

Y

. MsReagiukenaanangUnsallvinddu fe arefuadsil

YU 2 A13TaFWAT UTBTNENIT LarAIANNATUNIUYBIEAEAY

laimseAu 100 Toviy
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2.1.10 L@YFIUFA199)

PLC ldavgulunsuszananansefindenugldnasialuil

2.1.10.1 1@vg1udu (Decimal System)

L@TLANANNAY 10 WU A 1aw 0 daaw 9 Faav 0 Wulavetiey

'
a

ign waztav 9 WuavAgengaveaavguil Iag PLC Wavgiuduilluns

9 Y

Anstarugly

AsAAmAIveaTgILduTidlaeAnuiiavluasidn Aeay

1962 deanimin (Weight) lunsazsumis (Position) #ataw 3210 (Funq)
1Sen31 fdm (Digit) #21a¥1962 1WutavgIudu Artnin (Weight) fie
1,10,100 waz1000 AffaA1ves 10 sndrdafieddntuies 1y fiav 6 og
73 1 fAhwnwinfu 10" tues fshedaseluil

A x A/~ a2

6x10" = 6x10 = 60

9 x 10 = 9 x 100 = 900

110" = 1 x 1000 = 1000

HATINVIIMLAWINAU 1962 Faviduaugiudunmvuali

2.1.10.2 t@¥gudas (Binary System)

Ao

< w oA 3 % ' v A
LUULﬁ“Uﬁ']uVIZJ(FnLaGU 207 AR 0 Lag 1 AIUINUNLAREYAN AB

1,2,4,6,8 waz16 1Judu PLC Taagruiilunisussuiana (6]
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fregn madsuargiuaeaugiuay

1x2"=1x1=1

0x2 =0x2=0

1x2"=1x4=4

1x2°=1x8=8
LagIUEed 1101 Wi 1ae 13 luaugudu

uiazAdnvesaugiuasaiiondt O Bit) Tu PLC vuramilude uun

Tnuazdunnda Wudu awrsasindaliiduniy Gundt lud (Bytes) nfu
994 8 On Ao 1 Tud uaznTuves 1 wseunnitlud Senda e (Word) dd

gﬂﬁiaiﬂﬁuamm 16 U0 %30 2 lua [6]

16 Bit words

LSB (Least Significant Bit) Ao Aitfaefianvesdn wag MSB (Most
Significant Bit) e Frfinaavesln flmnuduiiiu 884 13safanuse
uaausalduindy 7072 (884 x 8) wilold 8- bit word WagLyinAu
14,144 (884 x 16) Wiold 16-bit word fatiy dlogesnisnsumeuwanea

994 PLC 3915915041 00#0135A091HR8AILN

o ! o a <
A8e19N1siUaB U IUAULTUTUADY

47 + 2 =23 \wiae 1 LSB
23 + 2 =11 W@ 1
11 +2 =50 1

5+2 =2w@anl
2+2 =1wWan 1
122 Wide 1 MSB

wihulauguges 111101
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2.1.10.3 @vgiuwda (Octal System)
Wutawgrundidaia 8 s fis 0 fa 7 Admtinusiasvan fe 1, 8,
64 wag 512 \Judu PLC Tdaagrunundmiudneds I/0 uag Memory

Address

e )

6x8 =6x8=48

4x8 =4x64 =256
fegs maAsuavgunUadugudu

LavgIunUn 462 Windu tav 306 tuiauguau

= a a ' )
M9199 2.1 MaUTeuiisuaguaesiugiuwln

FUEY | grunda

000 0

001 1

010

011

100
101
110

~N| O L] Bl VLN

1 bl

@UgIuLln 462 WinAu wav 100110010 luiavguaes

2.1.10.4 \avgudunn (Hexadecimal System)

Aa v

WDuwavgruniisdaae 16 62 fie 0 89 15 Ardmtinudasvan Ae 1,

16, 256 way 4,096 \Judu
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A1599 2.2 nsilSeuiisuAgudurniugIuassLazgIuLUa

FudUNN PRPGEN Fudu
0 0000 0
ik 0001 1
2 0010 2
3 0011 5)
4 0100 a4
5 0101 3
6 0110 6
T 0111 T
8 1000 8
9 1001 2]
A 1010 10
B 1011 11
= 1100 ool
D 1101 13
E 1110 14
F s 15

TPREAN miw?{aumwgwuawnLﬂugmﬁu
TR oy
11x16 = 11 x 16 = 48
1 x'167 217258 =\ 256

lavgIudunn 187 wiriu tav 439 lutaagiudu

2.1.10.5 tavg1u BCD (Binary Code Decimal)
Juargruildidlededddruuduyauasiendynain PLC §1uau
1109 wuALavgIudu fe Tdavguaessiuiu ¢ On unudaiae 1 69 9 1y

0001 #a 1, 0100 Aa 4 \Wudu
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A5197 2.3 MsiUTeuLiieumgu BCD fu gudu

1@vg Uy | BCD
0 0000
1 0001
2 0010
3 0011
4 0100
5) 0101
6 0110
7 0111
8 1000
9 1001

LAUgIUEU 7863 i1y 0111100001100011 Twiaagu BCD

2.1.11 29350590 (Logic)

Ao

PLC ld2sasmsane iieliiAniodinnnilitouly (fyarabuwn) viasnee

> a 1 dgj

VANN13U892993 350 Tnsnaluil
193057NE M8 13TINThNUsEneumBgUnIndidnnseind vieszuy
Siadnildyioniios 2 sediu wse 2 annswiniu PLC W& waalili 2 sedu unu
2 wmmsaliianeiu wu nstadandr nsUaleaind Wudu 1993nssnedl 2 aiia
A9 wuuuan (Positive Logic) Mlddeyayrailniisefugs unuanzasin “17 uagld
dyaralninszdun unuaniizasdn “0” wazdnuuu Ao IRTATERY!

[y

(Negative Logic) Al¥&maailnirssiusi unuaninzasin wazlddyaralnin
TEAUEY Wuan1Izasin “0”

#0172¥M19a0dn Ap @n1w “1” w3e “0” ununisvinauvesgunsali
Wabuulas 2 ang sruumuaNiliszuutiad uas PLC i e@n1IzvesgUn TRl
warduufiRasindemy el Aufudeulunisaiuan Ujdanisandn
Usznaumie AND  OR way NOT Lﬁaﬁﬂﬁamwﬁuwqu U A, B inlsie

e Y 1udu
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2.1.12 arwnlddniu PLC

n)  nwlannes (Ladder Language)
MwuanneiUszneumedydnvalntduda JegUuvuaziidnuusadng

1W95U933Lad39 19 nssuliunsuaeniwuaninesazianuagainlunisidey

wazgnTaladredevilinisdeunuuilundey szavaunldnivauasiiieinias

= a & ) e ¢ & & gy
wuusTIHAmIURuUTAIugludnuauzile-Un n1wuaawesaziluntwiuguild
NuAus PLC vuadnidunuly [6]

a
) AIYaaU

[y

15197 2.4 m“ﬂwzﬁmaqaaﬁﬂuazaumiyjaﬁu

o

Heydnuwalaadn AM95U18ABIN GHISRTGEM
I Y=AB
Y 1u “1” \
AND . : 3o
QAL Uag | BN T “ 1%
Y = AB
Y 1y “1”
OR N e | Y = A+B
a1 A use B lu “1”
Yy “1” dh A Ou “0”
NOT * X X
Y SlpsepRiaaseAGiEi Y 17
e « 12 Y =AB
81 A waz B 1 “0” %59
NOT AND s A vse B Wy “1” Y = AB
vise 19 A uae B 1y “1” LAz
Y = A+B
Yo “17
NOT OR 81 A wag B 1y “0” Y- A+B

ayadudunwniilidmsvesueanuduiussasin ilidiladng
MegsanTyaiuegsdy
Y (waralvlitn) = A (@1n9).8 (aealw)



1

a a

Awyaay avduiusiu AND, OR, wae NOT Gate dqyqaudunnazidou
pefsnys A B C 1ludu diudnyaaiendnmazunudiie Y uasiesesmngguvie
99 e AND LATeamaneuIn munedia OR wagdadnauumsngiia NO
A) AWEmI (Stage)

mwianalununfiiaundulagusen Koyo Electronic 1ul a./.1977 lag
A v V0 g @0 el o o 'y 1Y 5
geenuuurnathidndudesdinnuiisesniseanuuvaasivihuddedladuneu

v

NSV UYDIATBINNTDENANT éﬁﬁ’uiﬂiLmiuﬁgﬂa%ﬁﬂﬁﬁwmﬂmgﬂé}’aamﬂﬁaa
= = é’ N7 U o [} o nﬁl L% d” a Y Ao dy
wialsietuegiumsdilasiunisyihnuveaniesdng Faniwiawaiidensd (6]

1. aanainsesnikuuashy 1 Tu 3 duSouisuiun1einananes

2. Iﬁﬂ’a’mLLﬂu&jﬂun’liﬁﬂﬂﬁﬁNﬂu@ﬁ

3. wnleluswnsusgrinedunaunisinauladne

nMwaEna Usenaumieasnusznauding 4 Ussnis fe

1. nsfvuainelavang (Stage Number Registration, SG) fiedlsigniuly

vildlusunsy Undudrasdl 2 anue Ae

“ON” ilegnidenlsiviauanainadu 4

“OFF” leflifeulymsvinnu iadeulunisiudsuulas
a9 v3efi3uni1 Jump Condition

2. Transaction {Wun1sfvunigazidenvesnsvhany wieio1dnnvesaina
m3anszuIuM Ty AN AYesAAANT 9 Azviuileamatiugl
dn1g “NO”

3. Jump Condition Wumsimualeulyuiedunm fagvilidnsaeuans
Mnamaivheu OR egludsamadu 4 iWedaulwdedunmdusss axviilit
awntiuaedanusu“oFF” wardinavinlflednavesamatiungnnisvhm

4. Jump Destination  wnefl  awefignidenuiegniudsuasiiaauy
Hu “NO” leiteuluFedunmuase
2.1.12.1 msidenldniwn PLC

91 PLC nnnwiindideduasdndndauanaieiu madenldniw

wazA1dslunseulusunsumisnansandaluil [6]
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1. enuninvesld

nsidenldnwnldideulusunsy desiiarsauinuadauas
AnuAuLagvesgliilududuusn wWu Jldduinsfuisasiiadansld

a [ v a Y v v @ '

nunanneslunsdoulsunsy mszazvilnissuiifuesuiuinsing,
nsldnwidu
2. dnvazvaIn nlddey

A199909 PLC usiazn1wddednuizNaslduddyminiaduy
AMLBAABILAYNIIYATY tnzdmSunimaunugUunsalsiad fdsaan
wagdrfuidunismuauauludnuar ON-OFF mwiudenmugdiviunis
AuauiiAsudisazdudauinisldtoyadiludias WWunisavauuuy
auIdeN, NNIAIVANAIUNLALATEIENS AMdweademuntwdngmunune
dmiunismuauitgenndudeuiinisfnansadamansuazlideya
RGN
3. anwgIUIAYRY PLC

) 4 o v a 9 a a a ° v
msdTavievha i laufgiulssdnsninues PLC fiagiunld
! a (3 1 a S a ¥

A1 Bunp/dne wirls Jlituitawezlstng

LY

4. ANYUYIUTRBINITAIUAN

%
9 1Y

nsldnw PLC ielvilinUseavsnmanniiddudesiaunsaldfu

(%
Y

Jupsunsvihaudesiu auivduganisineu

2.1.12.2 awnildfumiseaaindunaiondun
lutatumdinivinaninesuazniwyaiu sudumdideuld
Foufuanndesznoudie 6 ngudnds fie 1WaTaduazujuRasin, n1g
niheiatasduiudu, msiwiuneadeians, nsdnnisteya uay
Mdsmuaumsvinauveslusunsa TodUNAAMLUANAITENINAIYATY
ez wannes e arwyadusregluguuesids dauntwuannesay

aglusUvasdydnual



2.2 21asaduazufjiRaedn
1./ LOAD

A9 2.5 WARANTIUALDEAYDIANEA LOAD

19

T
[

AN LOAD

[

Foyanwal

i

Py | WunisdiAianzeduwn tendnn fadanan §fu Iidsianes use

Swadnnelu AU

g
[

vinews | A1dsll PLC unansesenaliifurds STORE w3e ORIGIN

2. /&1 AND

A13199 2.6 LAMISI8AZLDEATRIANET AND

T
[

AE AND

[

Hyanwnl

—j—

Mg [ L1IunsiiAan1zeBune tendne Mt fu IWEaamed i

Swdnnely Aimusunviiaedn AND fudranniztlagliu

3 /184 OR

AN 2.7 WERNIIUAZLOLAYBIANAY OR

g
[

AN OR

[

Fyanual

e

vy | lunsihean1azvedunn 11ne faRanan fifu SWiSsaneduie

Swwdanelu Anmusdianyhaein OR Audaniizilagii
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a.f&s NOT

A15199 2.8 LAnIS18aLLREAURIANES NOT

T
[

AEa NOT
(% (% L3
tydnual
|y
Al

anuving | Wunisnsesinasdn NOT AuAtaniizdagdu lneUnfudaddeiag
wneds wihduiaunftavetaunsalaieg ves PLC tnsagldsauiu LOAD,
AND uag OR

aruvne | Wunisnsgdinaedn NOT AuAianiizdagtu lnsunfudrmdsiagmanedi
nirdudaunfiUnvesgunsalaigg ves PLC lagagldsiuiu LOAD,
AND tag OR

winews | A& PLC vnaeseaenaldilunds INVERSE

5. /& OUT

A15199 2.9 LAAISI8AZLDUNYDIAIE OUT

Fds ouT
Foyanwal
Ay | unislieiannzungunsaimaoidunsngg Tnevhluaglaun oUTPUT,
INTERNAL RELAY, SPECIAL RELAY

6.#1&1 END

A15199 2.10 LAAII188I8ATBIANES END

Aed END
drydnval
Ay | Ardslazgnldifioduganisdeulusunsuviosnananliindudiugaiieves

TUSLNTULULD




21

78183 AND LOAD

A1519% 2.11 LLﬁ@Qi']EJﬁSLafJWUENﬁ%% AND LOAD

T
[

ANEq AND LOAD

(Y]

foydnwal

—1BLOCK A BLOCK B |—

[ o 1 A g o 1% [ a
ANNUNY LUUﬂ’]iuqﬂ’]ﬁﬂﬁ’Jg‘ﬂLﬂUiﬂH’]‘l’JiJ']ﬂib’V]’m@’i]ﬂ AND

{
v

Adsil PLC unamsesonaldifusids AND BLOCK %38 AND STORE

8.A1&1 OR LOAD

A15199 2.12 LEA9I18aLLDUAURIANET OR LOAD

ANEd OR LOAD

g
[
(Y]

[

Feudnwal

o

BLOCK A

BLOCK B

[ [} ! A& o 19 o a v ! Y
AITURUY LUUﬂ’ﬁU’]ﬂ'Iﬁﬂ’nz‘l/lLﬂ‘Uiﬂ'H’ﬂ’Jll’lﬂi%‘l/ﬂaE]‘\]ﬂ OR ﬂumam'gzﬂmqw

v
v A

Adsil PLC unaedesonaldidusids OR BLOCK %38 OR STORE

2.3 Fuzzy Logic

2.3.1 nuiiedion

]
L2 =

Hewon fio nquvesdvamiaingiiinisiuisunlaswesauninlugnogig

q

J < J ) Y o [ L 1 < a d' 1
Aogilumeyly Feaglddydnual p unumeanuduaundnameesanla q Negly

nawduing Tue 0 81 1 fagun 2.3 [7]
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X

U 2.3 faidunansmnuduaun@nnmvesitadion A

mﬂgﬂﬁ 2.3 dunalddr Arsefuanuduamndnnim X szdes 9 Wisduan
A1 0 AunszteszauaTluaundnaiw X wihiu 1 antuarseduanmduaundn
AaE Avy q anasdes 9 uliarindu 0 Teg fledin A oglulenawduivg X d
Al dun@nawuesaandn X luenanduivs awsounulaae 11,(x) B
Duilsidunansaunnameaen A auaunisi (2.1) fai

4,(x): X —[0,1] @.1)

el 4,0 =1 e X fuaudnues A GHANGIGTE

1,(x) =0 dle X Llidusundnues A

0<p,(x)<1 e X \HudunBnues A Wilesuredu

Nngufilediendainaléin seduammduaundnamuesiledasinuas
Apsfudesly Fafiaruuandasluanandniisssuan e duamndnan
fufinarn 0 fu 1 Wiy e 0 wnede nsliduau@nluem A way 1 nuneds

nMauandnluen A lngawrsafiansanldainsui 2.4 fsil

A fi®

A

gﬂﬁ 2.4 AINTUSNYULANIZVIAUNASITUAN
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93U 2.4 lwndndsssun A Tau1@ndu X Feeglulenanduims X
asawnulasng 7, (x) aduitaddudnuasianizvns X Tuwe A auaunisi
f,(x): X —[0,1] 2.2)

=1 ile X \Uuau@nves A egauysal

—
S
(i
=

N

~
>

N

|

£,0 =0 e X lfuau@nves A
Aeiiunis (Operator) lungufignveagauuuinisssuniuasiledandl
AUNUIGLNLBUAY WA LAANTIAILAVNLANFINAY F1USULTALUUUNRSISUAN

(Y [ a

mdndunis azlinaitdiuuseduielioglutanedils uddmiuiledan
fadudunseglinadnfuds egluwatiu q foseiuamnuuandnmils Tned
Aniunislungufiiem fe gilleu (Union) Bumesiandu (intersection) wazdufu
i3 (Complement) Svazrimunliiiledion A wavitsfian B aguuionanduing X

IS va o Q’lj
LaSUAMINUR AU

L. guileu vesileBian deguil 2.5 avdunnldiniledion A gileuduiled we
B azliwndsUsenovlumeaunmuauninvesiiodion A uas

Wadian B Geanunsaiansananudunuslamuaunisi (2.3)

X

U 2.5 nsgleuvesiietion A wasiludien B

Mo (x) =H, (X) V g (x) = max[,uA (x), Hp (x)] (2.2)

g9 v 9u1gde N151IAT Maximum
INANNIST (2.3) WanaIN AszauAMUduaNIBnn I nTlaannsesu

< a = = v = Y ocav Yy a
Anuduannnmaesile@ion A gifleuiuiiedion B naanwsnlaaziiansan
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MnAmNgavesAssiualuaBnawesitadion A Weuiuiledign

v
[ ]

B 1 81 a way b Wusunuaseasiduluniuannisi (2.4) &l
a,azb
avb=max(a,b) = (2.9)
bia<b
2 Suma%L%ﬂ%’u%qﬁ%%wmmmgﬂﬁ 2.6 dunalainfladian A dulnasigndy
Auiledion B azlawndesusenauludmeaundnimilouiuvesrialadian A

waziedion B f9anuisanansananudunusldniuaunisi (2.5)

4

JUN 2.6 N1sBumeswntuvesiledian A uasilvdian B

Hoanp (X) = 18, (X) A p(x) = min[ 22, (x), 21, (x)] (2.5)

g A Mnedia N13m1A1 Minimum
A ! ' o < a Ay v [y
N@NNIN (2.5) Uanedn Arseauanuduaundnainilagainszsu
[ a o a L3 LY N U sav v
Anuludun@nninvesiladion A dumesiuntuiuisdian B nadnsiilaay
#asannddesgavesAszauauluaunamaesilafion A gy

AuTe@ian B 1y 81 a wag b Wudruiuaseasidulumuaunisi (2.6) sail

; a,a<b
anb=min(a,b) = (2.6)
b;b<a

3. @iy vesilaBiandeguil 2.7 dunalddnfledion Ala q azeglu
LONANFUANS X YedruRufiuvaeiiadian A s wafiusenaualgaudn
Muau@nves X wiliiluaudnvesiledion A Tea1u150Ra15040

ANMUAUAUSLAANaLN1ST (2.7)
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JUN 2.7 drufufinvesiladion A

p(x) =1—p2,(x) 2.7
q‘ 1 1 [} [ a d’ % 1
NAUNTITN (2.7) WWNUIIAI5EAUAIULTUALTNNINA LA NI
Wahy vesseauanuluaundnniwaesiladion A aswiifunasiauadan
seauANUluau@naImmiagy 1 fuatseauanuduanndnanuesied

LR A

2.3.2 Aaudsn1w Linguistic Variable

szuuiledaeinUszneulufieiledion fiddldsvudrninauiuadnuesd
wUsaneluszuu s1azdana leilatindsenaulumesaudsaiw (Linguistic
Variable) fuusianananunsasenindusulsilad ﬁ’lLLUiW%%f\]ﬂﬁmLﬁummﬂﬁ
dAnumnenuiidonis Wy Sou’ i wie 1w 1udu Fedrvesdauys
wanfianunsagniilundafuaidsiinudmiulsznanasoluldmedeiduaunan
Awes fudsianan Sendn Andaniw (Linguistic Value) faundasuslusyuy
flufiaoinavuszneuluse fudsiledvand Wy desmualit x Jurvesgamal

=3

meluries Ussloa ‘gamgiifou’ Fsusznouly medudsited “x wiriugamnil”
uazArveIuls “x wiriuieu” viedr ‘gumgd’ uar Sow’ \Ju awrdmaves
uywdlildneuiunesviainiesdng duluszuuiledaninds Wuszuuiisasinis
- i v o = Y

d0d13 YUYy WU SYUUELTEIvY (Expert System) An1sldiaudsniulunng
o I3 1 a v a P~ a A
muuangnasintglussuuiy (nsunfndrniwiildlussuuiledasin Ao

Mwdange M nenldluniiennuazanluniseSurewiniv)
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IF temperature is high THEN efficiency is low
130

i gaumaiias uds Uszansnimen

Avosiulsnwdesawsaldunuenanduinsvesave st auusiug 1¢
wusiudsne ‘gaumgll’ 91 Gafldiogszaing 0°c §1 100° awnsadiArileTisnity
“Euan’ (Very Cold) ‘1w’ (Cold) ‘AdsR’ (Good) ‘§ow’ (Hot) ‘Yausnn’ (Very
Hot) fisnsouaguuATdfuS AT AYLesLS A9 ‘g’ \ile Aunadn
YoMl INIITIsRULEY aviiulinafinanianunsafiuss s uvesrIMLNg e
Anldl WAt “Faw’ => ‘Seuunn’ fimsveneanin ‘Fow’ FaeAnin ‘wn’ wseanTe
nanlaiAvesiulsntviazey luguvasAinudni (Adjective) 1wy “ow’ (Hot)
‘W’ (Cold) 1a% Fwanunsagnaenglddenieniiaval (Adverb) 1wy “Gamios’
(Slightly) ‘Aaut1’ (Quite) ‘u1n’ (Very) ‘@9’ (Extremely)

AduUsnwnazAeamdrdansaliaanudla Tuudvesniwinas
Aeansvasuyud nsgavine udansdosinsdunindnauionlulssnana

Aokl AstuAresinUsAwwEl saluda [7]

T

HWamian (slightly) pa(z)Ls / e

; ?h\\
*,
2) M/ b,
N fveny) palxy - i S
A
/\
P
bl
a7 [extremely) palr? e 0

Liunfislas (more or less) NI

I a(x)? M0<us 05

7399 1t (indeed W32 really’ : Slos
e ) 1— 21 —pa(x)? 0105 < pa < L0

5U# 2.8 Arvengluiladasin

Arveeazinadegussvesileiduan@n aangusl 2.8 uansdioeng

ANVANEUBIAYENERRTUI YR Tlanduaundn
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2.3.3 laea$19vasssuunuguuUUedaain
lassafvesfamunuuuuiintanin Ysenoudedudseneuitdfay 4 dou

Aa YaUfuANsHed WAy (Fuzzification  Unit), 511A43 (Knowledge Base),

aednifionsindula (Decision Making  Logic) wagyaufuRnisaiadiiaguy

(Defuzzification Unit) ?faﬁmmﬂé’mugﬂﬁ 2.9 pail [7]

knowledge base

input output
——»  [uzzification unit defuzzification unit f——»

— dccision making logic

JUT 2.9 Tassafeiiugiuvessmuauuuuiiedasin [7]

- U UANITHRTAYY (Fuzzification Unit) agvintindiulas Trydeya
a & ' | A ' I a a I
UNALUUSIIUAT AD AIANULANANTZEENINIMeTu dafuns (mm) Tegly
JULUUAIULYTN AW oMM TLUUTEE A AMAINLRANAIAT895E8EN195E9IN
AN A Uaz B

1% I3 ! Ao a v

- §unug (Knowledge Base) Luduiaanusiunindeyalunisniuau
vownmuAuLUUindasdnUsznauie 2 daufe s1ung (Rule Base) wazgudeya
(Data Base) Iuﬁaumaqgmﬂgﬁu%ﬁmum'i%mimumﬂmsé’vﬁﬂ%zuﬂugmwwm
% 1 v gj [ v a ] a o [ < o
AIkUINNNIw drugruteyatuavilunisiawssudiunsnduieldlunisimun
NHNIIAIUAY

- aedniensdindule (Decision  Making  Logic) w3a LA3asayy
(Inference Engine) iudwiildmsideunuumssindulavesywd vimiiinseaeu

ngitefimumvaNalagedeLIAnIAdinmEn3 waznTeuNIULUUTT
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- gaufjuRmsafle@ilatu (Defuzzification Unit) finthiluasdoyauuudied

Ao szauusssulnihlududeyauuusssumme Aussfulwidnhodulad (v)

ielviszuuimuaudiladygrusingn

2.3.4 nguasilad
nguesilediduisnmsinermuivesuywduldlussuuiledasdiniit snwae
Dudseloadeuls §1.. wéa.. (F... THEN..) Fedszneudiediuvasinuusdouly
wazdruvesiuUsnadns Inslundazdiuenaivarsfudsieiu fufuiaiew
Usglon dgUfjifinisvmaen AND 3o OR iileudtymdmiuszuuauaumany
dunmvay 1ene (Multiple - Input and Multiple - Output: MIMO) Taan1s
fvuanguesitedazies ordeniiminudiug wazUszaunsalvesuyudiiie
AIUANTEUY
nguesiladusynausyaesdrunan fio dau IF uazdau THEN AUNG B
wuusahu Weadeulalu IF Huese dau THEN wgnUsEIlY wilunivgufves
@ Ardeulalu IF asfiennandufle@luszsunils dau THEN ggnUsziiiumiaie
Asgiuaaduandnnim deagliefiduiuslussiudy q foddeulaludiues
IF Ssenunsadilévansd iWuiefudauees THEN Faguuuusieluil
IF xisH AND vyisB OR Z 15.C
THEN  pisD
qis E
wazthannsaagiiunganudiusiiuneeninlfatregndes Ansansyuy
unNanmgdl G4l 2 Bumn (FuUs) léun Error wag Error Rate uay 1 L21ANR A

[
v A

Output MagNMIBBNLUUNYUBIRBATZNINA NI 3 Tl

IF Error =N AND  Error Rate =N THENS ~Output =C
IF - Error =Z AND  Error Rate =N THEN  Output =H
|E- Errar =P AND  Error Rate =N FREN: = Ouipuk =H
IF  Error =N AND  Error Rate =Z THEN: “ Outpit =C
|E cError =Z AND  Error Rate =Z THEN  Output =NC
|EErron =R AND®* Error Rate =Z THEN  Output =H
IF Error =N AND  Error Rate =P THEN . Ouiput =C
IF Enor =Z AND  Error Rate =P THEN. - Quiput =C

|E Error =P AND  Error Rate =P THEN  Output =H
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N8R TEUU 2 Bunm uaz 1 tndum @nsalflunsnduunn 3x3

]
a

wanawnunge 9 dold Aegun 2.10 JUwuUMsuanangvesiledifmeninddanann

Y

SN miheAudfedduius (Fuzzy Associative Memory u3e FAM) Tnauni
uaszUUill 2 Bumne lneduwusBunausaziildndaniwn M uag N Amudidu

FAM  wasszuvagegluglveauning M x N asdusznavveamnsindaziiudives

s tﬂ' a ‘!ll 1 g‘J’ b d’d a 52 a !
L@’]G]WGWILﬂﬂ'R]']ﬂNE]UI‘?J'SS%’N\WN 2 suds Tuszuund 3 BUNRK Iﬂﬂ@?LLUi@UWG}LLGl

%

v a1

avfMITANTINI M N Uas K Aauasiu FAM agagluglvesuminduuin M x N x
K d1unguesiledvesngunindil asfiawyiiu M x N x K i drudaziaudsian
BINWT 3 A1 YUINTBANATNTLIINAY 3x3x3 Swaunguesilediianunsanandlias

Wiy 27 ng)

L a ¢l U [l Sl ! =2 [
aQLﬂﬁlﬂ’J’]lJaiJiJ’Wli"U@\‘iﬂgLM@?H‘ZW]I@QUG\'JE]EHQUW%QUJU@ﬂﬂ\‘lﬂﬁ?ilL‘Uu

[

Waduvesszuu (ibuasa dwiunnszuu) Sunudvesdulsnufifinduens
o < P v = a a A ' a ¢ o P
PuduiielisyuuiiusednSamiadu uiwwinves nquasnduazsuiungvesiled

' [%
a =2 %

wiiiuduing luiideselazlindnfenisusyifudrveendnnlusd vesen

\Weiavnngueilad weanunsadenluldiuasslanely

ERROR N 5 P
N C H H
@ NC H
A
e € H
P

5UN 2.10 nuum3ng (FAM)
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NB NM NS ZR B5 PM PB
NB NB NB NB NB NS ZR PS
NM NB NB NB NM NS 4R PS
NS NB NB NM NS ZR PS PM
ZR NB PM NS ZR RS PM PB
PS NM NS ZR PS5 PM PB PB
PM NS ZR PS PM PB PB PB
PB ZR PS PM PB PB PB PB

31]1'75 2.11 fusiiansedy
e Negative Big (NB)
o Negative Medium (NM)
e Negative Small (NS)
e Close to Zero (ZR)
e Positive Small (PS)
e Positive Medium (PM)
e Positive Big (PB)

2.3.5 MIDYUIUNAYY

&

fvaneUsziny Ussiavdraginaanldiude: [7]

9

Uszianil 1: 189ageen enduanniondnaaayiedmividaziondne u

q

nssuiwreailadngnlasuseuning Wnadwsnlunisagundaniniiviusziuaes

Y

[y

Arandnludagagegeaisziuuesannn

Uszianil 2: 38m3 Min-Max situsndniondungaine (dunissuvesyn
il g sunounnelmendwainluteasundsandnsefuvosaaniiniissfuves
aunBndmiundnguiiaonadasiy veuwamvesendlnginasdugudnans
usalifudisvesyndiwailed

Usgandl 3: 3815 ves Tsukamoto Hartuiondwmiduaudinagdasiisesdu
Feaitlildnsanas mntfuedinalaesiu Ao Anadetnininvesenineluusiay
voulnL1RNAveInggndn1 Tnsanuudsuiinuduesnguaziotdne fleidunis

Wuaunan
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Usslandl 4: 3313 Takagi uaz Sugeno WAAYNYIDUBWNG AonI3sanii
BadurDIILUTBUNR VOULUATBLDNR B LaﬁadaqﬁwwﬂfﬂﬁuaumﬁwmLm'azﬂg
VBADWNG
A Antecedent part of the rule Consequent part of the rule

Appicuion Typed Type 2 Type 3 Type 4
product

ormin g G

(o [ 7 =f(x)

= ax+by+c

Inputs

2w 8. o Wint W o Wizt Wan
Lz Wi+ Wy Wy + Wy
Mean of Center Tsukamoto's  Weighted
maxima of gravity method average

JUN 2.12 nsayanuneiled

- 2.3.6 NagNs Defuzzification
fie msmunistaeiiinguszasAlunisudanisddunisauau Nonfuzzy

wUaIN5AUYRY Fuzzy Set tluvauwmvesrn dvats33lunis Defuzzification

£
1 aaa 1

A09ngudda BUldiusduninaty a319gaguddas (lequdnatsves
Wuil) ¥83 Fuzzy  Set Hadwsiinannssndunisaiugy §131Uszunameatia
NANFUINS e

Z (2.8)

n
Z Tz
giees |
i n
Z 2;
i=1
dl U

fidudwuvesssfunsuszanasit  fe $1uauvas Output AIUALNTEAU
MsUsEANQT | uay 2 TunuAandn

ARABIeIEN5g R féhLaﬁamaaiﬁqaqﬁa%'wﬂwﬁﬁwLﬁumimuamamw
ImaLaﬁaﬂ'mnaﬁuayu%qﬁmm@maqmmﬂmﬁqqaqm Tunsalvosiennndusingdlsl

AOLDY
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r.
F= NGO (2.9)
2
Tneil | Ao Swauvesd r Judhisanndngsanvasias

2.4 Encoder

2.4.1 Incremental Encoder

Incremental Encoder v3elagvialui3ana1 Rotary Encoder aza¥1edayaa
Wad (Pulse) MuUsHunsItUNMIMUTRLNaINDIADT U3aasnyufBALLE AU
iwanveINeLneItiuLed Ing Rotary Encoder agUsznausigaiuvyu (Rotary Disk)

L3 [ a0 < 2 a s

LazgUnIangI99u (Sensor) lagaruvuagildeddne (Slit) Weimavoswoinaingu
gy liauvyuludnduasves Sensor virldgaSunasiinssudyaranduieg 3

vinldidygaueving (Output) fidnwue Puse  Tnouansfaguil 2.13

5UN 2.13 Incremental Encoder uag &qya1al Pulse

2.5 Photo Sensor
2.5.1 AnugugUIABafU Photo Sensor
wuLasvialduas (Optical Sensor) 38 Photo Sensor Taavialuldlusnu
nsasadunisiadeulnd n1snsaduing WAZNITATIABUYUINTUI19BIINY
wuweivdaivhoulngedundnnisduas funas fdulsznovdiny 2 diude
fdsues (Emitter) waziaduuas (Receiver) dnuaizn1snsiaduiinainnsianuas
nnfdauas dvluasiauiuingriegnunsiudetag dsnalsidhiuuasanngi

\AeTu uazfeunlasannsvesdyaramsiuesnaiethluldnussly
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sunsalidusfuuasdiulngfenlilaiflalon (Photo  Diode) nde

TWlé-nsudaimes (Photo  Transistor) dausdeuasdulneialuld LED  (Light

Emitting Diode) tiasnnmissieldsusiufuisassidnnselindildie azmnlunng

Urgesnw Mdnseualaliiha uaglildfunansznuainannesoude laidhesdu

awwndn Aud Audeu Anuiy viemsduasiTiou

WUIUsEAVVeY LED muaueninauvesLasiasad [4]

1. LED tuulasdunsuse ﬁmwm’m?{uaﬁm}aa 910-950 nm lalgnunsauaiiiu
logenuar Tianuduvesnasgeuazszozdslng ualiauisousnugzaiy
WANANIVDIFLA

2. LED wuukasdund fianuemaudssanm 650 nm usadiulddennuan an
\invewasegluszauyUiunans dsan T TURURIATEM SthRuuardidenun
Nudulds

3. LED wuusaadiden fiauennedudssanm 560 nm  lfanuduvesuads
fiszozmansanduiildlng awnsonsaduituiidunsuuiiugvnlas

S a et ° o o v
UBNIINUYNN LED Ui:ﬁLﬂwLLa\TLaLGU?Ji"?NLW@JW%&W“?UQTUW@@QﬂW?ﬂ?’]N

¥ '

a v ]

auBoalunsings n1sidenld LED usazuuuiuegiuiuasdnusiiuivesing
ADIN1IATIATU

USZLNNUo U Yo sUialtLas @1U150uUInIUSNYUENITATIITU Las
Fuvtinisiasassunasuasiduadd 3 Ussiam
1. Usziamne3dulaenss (Diffuse-reflective Optical Sensor)
2. Ussvauasasiaunau (Retro - reflective Optical Sensor)

3. Uszanauadetumasm (Through - beam Optical Sensor)

2.5.2 wuwasyialduasussnnauasdsiounau

\wuLasuad (Optical Sensor/Photo Sensor) fiandundnnsasiounduaas
e Imas"ha'ﬂLLaaLLaxéT’;%’ULLmaﬂ??ﬁ'magjmsﬂuéhLﬁmﬁ’ulﬂiulﬁmﬁ’uqumsaﬁu
Tnenss sefuillumesUssnnigedddanusiufuuiuagiounas (Reflector) Lite
Ustlevflunsiiuanuduesaddinniu favildssosmelunisnsaduifivun

Tuady d3gurn13991930UsENI 3-10  ns Jofvesruweaslduas (Optical

(%
o a v 1

Sensor/Photo  Sensor) Usetnnil Aa n1sUSuLssienIsauasyinladny fasedng

1528¥N15M5293UUIUNAN N15ATIVTULAETEEEN1TRTI9sulNTUAUEveeTRa wely

q

[
[ Y [ Y a

aunsansaduingidindunuazslusuasls mwegiuingiiidnvasiuifiganau

Y



[

wawazlianunsoagviounainauindwniu wisesldiuingifidnvasiuivguseh

Taiunu [4]

SUN 2.14 wuestialthaUssnvawaiagiaunau

U

JUN 2.15 shegnnisussendldanuugasitiassinnauasasiounau
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UNN 3

N1SANNUATIIAULISLAZYDNALISVDISZUU

UNLILNA1NNYINUNITANAUIIUANTINUA  IASIASVBITEUYU  ANWAENITYINIY
Yo3aenIy gunsalnld  MIasiegIuAuives Fuzzy Logic wagnismuualium Manual

wazlviun Auto teldlunimaass wag WomIUANTEUY

3.1 LLEUNISALTUIIUY

ﬂ. o a
19799 3.1 LHUNITALUUIIU

Month
January February March April May

Procedure

1.Syst c S
ystem

Configuration
2.Making Knowledge
Base

3.1/0 Allocation A tmemra
4.Ladder Program <

5.Thesis Book

1. System Configuration A8 N13AMMUARUNTAI NISYIUTDIEIENIUA NGB

2. Making Knowledge Base A® m'ﬁﬁmuﬂmmi Input Data Membership Function &g
Fuzzy Rules TunsAauuuniailed

3. 1/0 Allocation A MIMNUA BUNA UALLMNA V89 PLC d'lagjﬁmmmﬁimﬁw \iofiae
annsnthanldlegndes daazseylunianuan

4. Ladder Program fia n9ifeulusunsulunisieusigg wasiiddffensidouiled

5. Thesis Book Al n1svianueygrfinus

b4
3.2 1A598319089N52UIUNT
1A53519909n 58 UIUNITUIVBNTININTIY WAENTTUIUNTTVINIUYBINITAIUAY
A18NIUENFYY FasuanesreastdunineInun1svineueesgunsalfnegiiiedves

29AUTENDUVDINTZUIUNT



36

Conveyor A
i Control Speed

MOTOR DC Motor
A Drive
Sensor 1
[j n In] PWM

Sensor 2

Power Supply
MOTOR
B
: Sen[l?m 3 i. ADJ.0-10V
i Conveyor B i im
i Reference Speed 1 [-lj
i 1
8} %]
Sensor 4 _L‘
[esoder
8
Digital Inputs 1
J =
COUNTER | COUNTER D/IA Digital
| A B com | com | coma | coms 15V Outputs PLC
1 ]
INPUT PLC OUTPUTPLC

5UN 3.1 lnozunsuvenasmeniuaiaes

udaluguR 3.1 uansseadenieaunsEUIUAINIIMUTesEIE NILELE D

‘ﬂ’" U 1 gj A 1 v
FWUULMUANUAAIENIY A VU 818w A Feaneniumauausiu PLC v19f1u Analog
Output lnglingudiledladnuililunmsesnwuuiBeulusunsuauay aemnu B Aedeniuy

g198efiannsadfuanmirvesareniuld nasmavauduisunndedingusnidrunvy

al

arewiulaneuinu edingfiaednunfivgs fauaraeoniy seUUILynNIsanvseLiy

9

ANUSIENEY A el Tanileguurisaesanewu meglussnuiieniu (srezmaviiiu)

MnwiEpEeIuIgnAsImSeuiy suluiigaifelatoniamdoui

3.3 BQﬁUﬁSﬂQU%@QﬂiZU’JUﬂWS

3.3.1 PLC OMRON CP1H

SU#l 3.2 PLC OMRON CP1H [3]
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suilliiinheUszananaile® dalunisieziiledunldlunismvauiusny
zAvsoanuuUlUsuNTNTUIN e FeaelinistinszuiunisAnunaInnguivesied

(%

anaaan aaves PLC duuuliaglunianuin

3.3.2 Digital Fiber Sensor

gﬂﬁ 3.3 Digital Fiber Sensor [4]

[
a o

Digital Fiber Sensor %gﬂmmﬁ funsvesEewIuELdente anewiy A
wagaenIu B Lﬁ'aﬁ’mqQmwﬁﬁﬁumwaamﬂwméwLﬁm Tngegiedouiiiu Digital
Fiber Sensor lgsa Sensor azsiawdfiu PLC uazdin1sly Encoder vty
STHINNUONN ENENIU A LAZENEWIY B awagnuuulisglunianuin A n1svheu

Tudunuvazyoundu elundasiaundua

3.3.3 Rotary Encoder

g‘dﬁ 3.4 Rotary Encoder

U Incremental Optical Rotary Encoder 600 Pulse 5-24 VDC %#a421A7
PLC 3udnyay1nianan  Photoelectric Sensor fiazddl  Encoder ¥nisinssey

o a o o = <, e o Y A a
nunMaadounivesinguuateniugdss  Encoder 1Jugunsalfivhminiasu
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< o

deygrandenalugunuuvesnisuyunienisnszdaundudygraumisinii Tngld

o

NanNIINIKES (Optical) Llwrungaenisldu drulngasgnirunladuaunsaltdu

Y 9

FOUNTYUTDINBLADIVTegUNITalInasrmNIvyuYetamasily alagnuuuliod

TunmeanuIn 2

3.4 A3531957UA1U3Y89 Fuzzy Logic Control

U

nsimuateyadunsiuiiinudAgydosnindeyamariiinadAglunish

v
1

Tudsngmeiled sauludanisasilsiduanndn nssamariifinannsdanauagain
Usgaunsnivessmaaed Fasuusninasdonisnivautiufe szazve uas A

[ V1 o '
Aaganunsaseylungladn wamensmuauatuniy A asduedsls

3.4.1 Yaya Input

¥

aya Input dmSuraevesing A fuing B Famenldainarudusiug

Auniavesing A Audng B (E) Aunaldainay

E = |(7usnn Rotary Encoder A) - (1ua1n Rotary Encoder B)| (Pulse) (3.1)
A1 Input dwmSusasnisivdsuulaedn Offset (AE) milgannszoznia

dudenm Jauansldiuans

AE = |(Wua1n Rotary Encoder AVaafiadeudi A

~ (1fuan Rotary Encoder B)/viafitadoud Bl (Pulse/s) (6:2)

3.4.2 Msivuaiaftuaundn (Membership Function)

v

Herdumaanduaundn (Membership  Function) WWulsdduniinisiivun

sEAUAMUTUANITNVBIFILUINFDIN15IT91U TABSHANAITUNUTAS UG NUNAT

anulidaiau ldulduey wagaguinie Mludiuniddyreauaudi viens

Alunsvesila® wszguswesilaiduanuluaundn danudrAgsonszuiunis

o

a & v < a 1 (% A [
Anuazuilatdgnr Tnefeiduanuduaundnazldauuinsiundeanuinsiu

nUszN1snla
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Membership Function

NL NS ZR RS PL

Pulse

900 470 40 40 470 900

JU?1 3.5 Membership Function Offset szgzn1avaansaesananiu wihedu Pulse

nsimueduneilaunannismaasuitenssegviavesingaeuiiunian
neunsnazauauld wavvihnsveassUdsunlasrvaunvaiil ielvlaiesns
AINNABINTT fMaogay PL vinssnlunsdlanewiu B U1 A vise NS wieleslunsdl

a78WIU A U1 B

NL NS ZR PS PL

Pulse/s

540 240 40 40 200 460

U7 3.6 Membership Function Offset A5 1wasviddRaenu wibeidu Pulse/s

msﬁmum‘éuwm Offset GUENﬂ"J’IllL%’Jlg{m’]’ﬂ’lﬂﬂ’ﬁ'ﬂﬂﬁ@%ﬁ@‘ﬁ’]i%&%ﬁ%ﬁ

= I

anuswesingaestuiunfaavianisanivauld waznaassldsunlaanveuwn

]

wia1il welildlendnaauiidents fegay PL viunntunsdianewiu B i1 A

139 NS viatieslunstlarenwiu A 11 B
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NL NM NS [ ZR ] PS PM PL

Volts

16 18 2:0-023 2730 39 42 45

g‘ﬂﬁ 3.7 Membership Function Output AU k330U D/A liedu Conveyor A
Joyaninueanaiuiiasiaud 1-5 V 7 Resolution 0-6000 %1 D/A
annsamuaitelegszuumeiuld  Taeinisnisihdiuusdunsaasialuiding
A v 13 Y o e\ d//4 - 2 o Y a 4
\ialalodnmeanintules NANSNTEAU 2.3-3.0 V Fennnudiniaeniuineds 7

ausavivissuvaiunsamuaulaiues

3.43  M19ET1eNg
npvesilstiiuisnsinernnuivesywduildlussuuiledaoiniii dnwas
Juvseloadeuln §1... uda... (F... THEN..) FsUszneusisdiuvesdulsdeouly
wazdruvearaulsnadng Inslundazdiueraivatefudsieiu fuiuiuden
Usglon shoufifnisman AND iewddammdmiussuuniuaumarsdunanans
101WmA (Multiple - Input and Multiple - Output: MIMO) Inen1sfmuanguesilad
wfeq orfeALFANTIuY uazUszaumInivesyuditonuausyuy lufiild
Gy 530U 2 Bumm uaz 1 o dvn leldlunisussnanasyuy
finnuAli Object A aguu Conveyor A Conveyor A Lu Conveyor ﬁﬂwﬂm
Object B agjuu Conveyor B Conveyor B Hu Conveyor 761984
Input Data:  Distance: E (Offset ‘(l@ﬂﬁa‘!ﬂ%ﬂ’]di%ﬁ’j’]ﬂﬁgﬂaaﬂa'lEJ‘W’]‘IJ)
Speed: AE (Offset suaammL%’;swiwﬂu’qaaqawwm)

Output Data: ﬂ’]imUﬂummﬁ’maﬂ Conveyor A, V,
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E Distance

AE B<<A B<A B=A B>A B>>A
B>>A Slow Object | Slow Object | Slow Object | Speed Aup | Speed A up

Aa lot A A a little a little a lot
S B>A Slow Object | Slow Object | Slow Object | Speed Aup | Speed A up

P A a lot A A a little a lot
B=A Slow Object | Slow Object Do not Speed Aup | Speed A up

: A a lot A change a lot
5 B<A Slow Object | Slow Object | Speed Aup | Speed Aup | Speed A up

D A a lot A a little a lot
B<<A Slow Object | Slow object | Speed Aup | Speed Aup | Speed A up

A a lot A a little a little a lot

MIPINGUULIIINAITEUNATITUYIRVRINIARBUNVDIAENIUA T WU A7
LY o < L ! v O o v 3 [y v Y
Tag A 11 B 110 wazAisIved Jag A 1100t B w1nq daludsdesannnud dag A i

ung el Tag B muing A Huluies uazveasviiuausailasinunaalivield a

Wildisdedinsusudeyaiiievinaseoly welnlanansnae

A1979% 3.3 wlasmnuvaneegluzuwuumailed

. E NL NS ZR PS PL
NL NL NM NS PS PL
NS NL NM NS PM PL
ZR NL NM ZR PM PL
PS NL NM PS PM PL
PL NL NS PS PM PL

-Negative Large (NL) 11910 Slow Object A a lot

-Negative Medium (NM) 113710 Slow Object A
-Negative Small (NS) 11910 Slow Object A a little

-Close to Zero (ZR) 113910 Do not change



-Positive Small (PS) 11910 Speed A up a little
-Positive Medium (PM) 11910 Speed A up

-Positive Large (PL) 17910 Speed A up a lot

PNA5I7 3.3 dhuwdannuninslunguesisdazlanitisansianun 25 g

IF E=NL AND DE=NL THEN VB=NL
IF E=NL AND DE=NS THEN VB=NL
IF E=NL AND DE=ZR THEN VB=NL
IF E=NL AND DE=PS THEN VB=NL
IF E=NL AND DE=PL THEN VB=NL
IF E=NS AND DE=NL THEN VB=NM
IF E=NS AND DE=NS THEN VB=NM
IF E=NS AND DE=ZR THEN VB=NM
IF E=NS AND DE=PS THEN VB=NM
IF E=NS AND DE=PL THEN VB=NS
IF E=ZR AND DE=NL THEN VB=NS
IF E=ZR AND DE=NS THEN VB=NS
IF E=ZR AND DE=ZR THEN VB=ZR
IF E=ZR AND DE=PS THEN VB=PS
IF E=ZR AND DE=PL THEN VB=PS
IF E=PS AND DE=NL THEN VB=PS
IF E=PS AND DE=NS THEN VB=PM
IF E=PS AND DE=ZR THEN VB=PM
IF E=PS AND DE=PS THEN VB=PM
IF E=PS AND DE=PL THEN VB=PM
IF E=PL AND DE=NL THEN VB=PL
IF E=PL AND DE=NS THEN VB=PL
IF E=PL AND DE=ZR THEN VB=PL
IF E=PL AND DE=PS THEN VB=PL
IF E=PL AND DE=PL THEN VB=PL

wdaniulasangaanann uanhngwailldeuduuanines aunianuan n
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3.5 daunnednuganias
3.5.1 M51991u Encoder ludlendu High Speed Counter
fvuafiegyesnaiu Input Encoder 14 High Speed Counter 0 uag 1
Fauandluguil 3.8 §aft 0 1ila A defy 08 wawla B siofu 09 dausil 1 Tiwla A

safu 06 lda B siadu 07 wia Z lulaselilesaindd Encoder lufl wid Z aaius

'
=

314 Software Reset faguil 3.8 Wumssefigntionsie dvisvundd wildlangi 0

way 1 Wwinuy

X/XA CPU Units Input Terminal Arrangement

High-speed counter
1 {Phase B,

High-speed counter 0
{Phase Z or Reset input}

High-speed counter 2
{Phase B, Decrement, or
Direction input)

High-speed counter 0
{Phase B, Decrement, or
Direction input)
> ] High-speed counter 3
High-speed counter 2
{Phase Z or Resetinput) i‘:ﬁf&&g;‘gﬁgm"
WS v h 4
Upper Terminal Block K] |L?JNICOMI 01 I osl 05 | 07 | 09 l 11 I 01 | 03 | 05 I 07 log |11 |
(Example: AC Power
Supply Modules) |LG[@|0D ozloalos'oslm 0:3|oz|oa|os|os|1o|
L A A T
inputs {CIO 1}
High-speed counter 1 Inputs (CIO10) T | High-speedcounter3
({Phase Z or Reset input) {Phase Z or Reset input}
High-speed counter 1 High-speed counter 3
{Phase A, Increment, or Phase A, Increment, or
Count input} ount |nput)
High-speed counter 2
{Phase A, Increment, or L  High-speed counter 0
Count input) {Phase A, Increment,
or Count input)
o
3Un 3.8 msieudeoas Input Encoder [3]
&5 PLC Settings - NewPLC1 — X
File Options Help

Startup 3 Seftings ] Timings ; Input constant i Seral Port 1 ! Senal Port 2; Peripheral Service  Buiftin Input l 4 ’%

- High Speed Courtter §

¥ Use high speed courter 0

Counting mode {* Linsarmode ¢ Circular mode

Circular Max. Court l{}

¥ Use high speed courter 1
Counting mode {* Linearmode ¢~ Circular mode

Circular Max. Courtt ;s’}

Reszt i Software reset he ; Resst ]Sthare reset :_i
Inpit Setting | Increment pulse input e} Input Setting | Increment pulse input ~1

- High Speed Counter 2
™ Use high speed counter 2

-~ High Speed Counter 3

™ Use high speed courter 3

Counting mode % L. mode O L i Counting mode ¥ & Sreudar mode
Circular Max. Count E—w Circular Max. Courit i:.........._-..._._..__._
Reset cooftwareresst  ri Reset {Zohase softwarereset v
Input Setting § fFersntial phase input ;j tial phase input ___j
- Intemupt Input
1N Nommal =1 N1 [Nomal >} N2 |Nomal > N3 |Nomal B4
N4 {Nomal ~] N5 [Nomal ~1 NG |Nomal 1 N7 [Nomal v

[CPTH-XA [Offline

g‘dﬁ 3.9 N15 Setting High Speed Counter [3]




31n3UN13 Setting High Speed Counter figtedl

[EEN

B O SN

\d0n High Speed Counter 7 0 uaz 1

Mode Tun1siu 1@an¥ Linear Mode

ANS3WR L@aNNSIIWUU Software Reset

N15A9AT Input LaBNAISIULUY Increment Pulse Input

51971 3.4 Auxiliary Area Allocations by Address w84 flaridu Encoder [3]

Address Name Function Settings Sat;tus S'tattus t}f\lrine "Related
er | at star- min: ags, set-
Words |  Bits mode tup 2 tgings
change
A270 | All High-speed Contains the PV of high-speed - — Cleared |Refreshed
to Counter 0 PV | counter 0. A271 contains the left- sach cycle
A271 most 4 digits and A270 contains the during
rightmost 4 digits. oversee
The PV is cleared when operation procoss
starts. Refreshed
when
PRV(881)
instruction
is exe-
cuted.
A272 | All High-speed Contains the PV of high-speed - - Cleared |Refrashed |-—-
to Counter { PV | counter 1. A273 contains the left- each cycle
A273 most 4 digits and A272 contains the during
rightmost 4 digits. overses
The PV is cleared when operation Proczssy
starts. Refreshed
when
PRV(881)
instruction
is exe-
cuted.
A531 A531.00 | High-speed | When the reset method is set to - Retained | Cleared |- -
Counter 0 Phase-Z signal + Software reset, the
Reset Bit corresponding high-speed counter‘;l
5 PV will be reset if the phase-Z sign >
AS31.01 | High-speed | is raceived while this bitis ON. i DataipedyCleared Jj= =
Reset Bit When the reset method is set to Soft-
- ware reset, the corresponding high- -
A531.02 | High-speed | speed counters PV will be resetin - Retained | Cleared
Counter 2 | the cycle when this bit turns ON.
Reset Bit
A531.03 | High-speed — Retained | Cleared | — —
Counter 3
Reset Bit

44

9nm1519 Tun1shedaya ves Encoder wldtusndudasinegvesduiiotiaunld

fia A270 was High Speed Counter 7 0 @ A272 w84 High Speed Counter 71 1 (et

axt¥u Pulse) @11n15 Reset A1 Encoder tiu 14/ A531.00 uag A531.01 14idie Reset A1

High Speed Counter 7 0 wag High Speed Counter # 1 mug1du iflesan Encoder lail

@18 Reset TULDY



3.5.2 N394 Analog Inputs a2 Analog Outputs

Wiring Analog Inputs

Analog | + VINUN | Anaiog

e Inp
{voltage |- COM ‘é?n?(mal
output o

Turn OFF the inpuf's Analog

Voitage/Current Input Switch.

i @m]]
cono | @R
2

xom |}
1|
il

[

(I

VINTAINT |
VINZ/IN2 | B
comz | @)
VINSAING | D)
coms | D

Analog
cutput
device
{ourrent
output)

VINAIN Analog

Input
Terminal
Block

Turn ON the inpul’s Analog
Voltaga/Current Input Switch.

VINO/IING | Analog input 1 voltage/current input
COMO Analog input 1 common
VINT/IINT Anaiog input 2 voltage/current input
COM1 Analog input 2 common
VINZ/IIN2 Analog input 3 voltage/current input
COoM2 Analog input 3 common
VINZ/INS Analog input 4 voltage/current input
COM3 Analog input 4 common

gﬂ‘ﬁ 3.10 wa@mIN13 Wiring Analog Inputs [3]

yhmsreans i VINO/INO uaz COMO Wield Analog Input 1 sy

fuuy A5 Analog Input 4 siaru R Usuanld Awuulinianuin @

Wiring Analog Outputs

Analog
input
device
{voltage
input}

Analog :

input
output 4
Terminal {d;\?;it

Analog

input)

VOUTH Analog output 1 voltage output
1OUT1 Analog output 1 current output
COM1 Analog output 1 common
VOUT2 Analeg output 2 voltage oulput
ouT2 Analog output 2 current output
COM2 Analog output 2 common

AG Analog G V

g‘d‘ﬁ 3.11 Wanan13 Wiring Analog Outputs [3]

¥mseeany Whil VOUTL way COM1 wield Analog Output 1 dawdiiu

Motor Driver Wiadusainasiiaiamuaidos A uuuunisdouuulinnipuwan @

a5
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3.13 4@nan136e Analog Output Unit e PLC

a6
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PLC Setting

&5 PLC Settings - NewPLC1 - X
File Options Help

Pulse Output 0| Pulse Output 1 Pulse Output 2 | Pulse Output 3 Buitin AD/DA | SI0U Refresh | FINS Prot ¢ | * |

- Base Settings
Built4n analog resolution ¢+ 6000 ¢ 12000 }
= AD DCH o me
¥ Use LT Use ‘
'Rangei 11 tosY ]' E Range W
¥ Use averaging §

I Useaveragng {

[y, +]

ise averaging

A 8RS

S

[CPTH-XA [Offline

31]17; 3.14 M3sern Range 984 Analog Input ltag Analog Output [3]

f\mﬂgﬂmiﬁu'qm Range 84 Analog Input Unit tiaz Analog Output Unit 1Juusasiu
1-5 V 1% Built-in Analog Resolution 7 6000 ﬁdgﬂﬁl 3.14 Analog Input Unit vutidl
wasdyaaeundonuiasgiu (s 1-5 V) Wuadyguiinea Mﬁqawﬂﬁuagﬁwﬁmmwm
luuszanana Lﬁaﬁwmé’zyggmamﬁaﬂmai']ﬁ?ulﬂsl,‘fj’mu Analog Output Unit viutinfiuuas

o aa v oy ) e A o I3
dygraidneanliainnisuszanana waaludygrueunden wWethlumunuuewnes
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nslYau Analog Inputs wag Analog Outputs Tulusunsu PLC

Reading A/D Conversion

Values
CP1{H CPU Unit
Ladder program
eI Analog input 1 conversion value [CI0 200 TGV ] MOVE instruction
2i0g Input gevice . <
» Tem%e,gme sensor Analog input 2 conversion value [CI0 203 -
» Pressure sensor 5 4
» Speoed sensor Analog input 3 conversion value [CIO 202
» Fiow sensor ¢ ;
. g?gagg;‘cqnent meter Analog input 4 conversion value [CIO 203 Hoad convarsion
e ees value.
Writing D/A Conversion
Values
CP1H CPU Unit
Ladder program
MOV | MOVE instruction
EENED Arz&tog output device
» Adjustmant equipment
» Analog output 1 8V | CIO 210 X Sei:ro Controll e,p
— Analog cutput 2 8V | CIO 211 » Variable speed device
Write conversion : (R)!Eimc:r’?;me
value (SV}.

g‘dﬁ 3.15 N1381UA1 Analog Input Lazn1sllisu Analog Output [3]

mﬂgﬂﬁ 3.15 Analog Input Cl0200 #in15ses28AU R USumiauia 10 KQ wag
Analog Output CIO 210 GiE]Lﬁ@‘ZTU‘Qﬂ Driver 789 PWM 284 Motor A wisl4lunisvaassm

ANUFUNUSYRIAIBWI USRS adlusunsunisvhaulugun 3.16

P_Off
I
i MOVIE21] Move
200 ADE Data
Source word
Do From Buff 1o D
Destination
Moviez1) Move
Da Fram Butf 0 DAY
Source word
210 Destination
MOV(021) Move
Do From Bulf ta DAY
Souree word
2n Destination

gﬂﬁ 3.16 Weulusunsun1sldaiu Analog Input wag Analog Output UL CX-programmer

mﬂgﬂﬁ 3.16 Analog Input 1 $UA19INgUNTAIATY Analog Imaa&ﬁ Memory (CIO)

200 iflefnmsiSenldau Analog Input 1 9zierna1n Memory (CIO) 200 TngldAnds MOV
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° Ay Vv = i & ] o
TneimuaUatenisidesnisastoyaluiiuil DO rew 91t deluds Memory (CIO) 210

F9.9u Analog Output 1 Tng Analog Output 1 aaerludagunsalnia Output wely
Flowchart

31117'; 3.17 Flowchart k@ndn1s.aantiug Auto kay Manual
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93U 317 START daluil AUTO wlaldnireglulvuneslsviald dluld szdu

Tnun MANAUL aunsausuanuiiivesaieniule 5 seau wedild aieniuiedesazdng

Y

un  SYNCHRONIZE fle yi9@asd@1swIuazyinanuisyinfutiues mntuazdiainidings

9

e[

[

vusgesanewiuvseld Sl Vsdesasnuideahanuivinduey 1y szuufiee

Uszinananeailodlu PLC tadunaimas A sall

3.6 N15N1NUA LA Manual
3.6.1 Tlari4u Shift Register-SFT (010)

Data input SFT{010)
Shift input St St: Starting word
Reset input ——— E E: End word

5l 3.18 laridu Shift Register [3]

Operand Data Areas:
St: Starting Word CIO, W, H, A, IR
E: End Word ClO, W, H, A, IR
lofl Pulse anfian Shift (P) Awesdndoya (1) azgnideu (Shift) Wilugsdng 00

935S NIY (St) wazdni 00 vasdsaSudu (St) Avzgnidau (Shift) luFadn? 01, Ga# 01

Y

{ '
C% a =

Aazgnideuludadng 02 1Wuegrsilluizosq aunsensiisdnd 15 vesiinanving (E) Tsaggn

Ao (shift) fdlu n1svhanududagud 3.19

Si+1, B2, ... &1

[T O OO

/ LUV UV U UUUUUY M&JUUUQU&JUUUUUU{JH\

tost Status of data input
for aach shift input

JUN 3.19 uansn1sideuluvesdnteya (3]

M3ouTUILNTUIBINSAIVANAIIILTIVDIEIBNILANTEY WUIAIITIVOIEENIY

ooy 5 s¥au lnefausainszauausiaInseau 1 lWdseau 5 loudlaiuisoan
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[ < LY o [ o g & o < i
FEAUANULITIIINTEAU 5 ARAIUIEITENU 1 i%ﬁﬂ‘Uﬂ'J’]lJLi’Juu%%VﬂQWUQULUUQ‘ULL‘UU‘UG\@I‘U

13989 feieglugun 3.20

'=>[Z'=>
@@@

5U#1 3.20 NIUABUTZAUAIULEIVDIAIENIY A

1n3UT 320 WalsnaduAsunnud naedausnazhliAeeui 1 nanss
doluazifiu 2, 3, 4, 5, 4, 3, 2 uag 1 muddy MsiwueEdumsisuaieldlunismaaes
iegAndnuMzNsReVAUsataeny  (ednsAsunnuiilusedudg  idewdsy
anuisnziinisnszvnuielyl wasenuitliifimanszminlaqiintu  Liovsthdeyansaild

15lun1sAuualuus Auto sl

3.7 NM1SNIMUALNA Auto

mvualyua Auto Tiinasvinmuduaudunounsil

3.7.1 nsailifidngiaiounuuaiewiu A
WenaaindUuideddalnateniudanaeningu aewiuandsviaesans ez
indaunluMmeasvniY (Synchronous Speed) lunsalfidliliiingundouidn

]
UNEBNIU A
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JUT 3.21 uanin1simdeuiivesinguasaiowiu B

3.7.2 nsaldnquuaneniu A dndingatenwiu B
= dll < 1% < - o @ d‘ Y o
desewmuadeuilumenuswiiuuazasi engfiaroniu A §130g
fengwu A wadeuiihuniingfisneniu B Photo Sensor awddl¥ Encoder tfiu
Toyaduwn Wethludszmansila@lu PLC Funemetiiiu D/A (Fesananuiives

~ L d" Y L
ﬁ?&JWWUﬁQLW@i@I‘Vi’JG\QﬁWUWWU B LﬂaBUVIvLWV]U'JC‘IQUUﬁWEJW'm A)

a d' a < P LY
E‘U‘VI 3.22 LLﬁﬂ\‘lﬂ’]‘iLﬂa@u‘V]LL‘U‘Uaﬁ]ﬂ’J']QJLS')LW@?@'}]WQ‘U‘U?{’]UWWU B

3.7.3 nsaldnquuaneniu B dmiiinganeniu A

1 [

- = - % < v = v
LﬁJEJﬁ']UWWULﬂﬁBUWiUﬂ?Uﬂ’J’WﬁJLi’JL‘V]']ﬂ‘LlLLaSﬂQ“VI LANIIANUUAIINIU A
<

\ABUNNTNqUUANEWIU B Photo Sensor awdlsk Encoder (iudeyadunn iite
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nlUuseanamaitedlu PLC Junamasniu D/A Redaasannuiiivasatoniy A 13

2 & di YU o 1
Saiu Welwiuingeguuaienwiu B)

= - < - | 9
sun 3.23 LLﬁﬂ\‘]ﬂ’ﬁLﬂa@u‘ﬂLLUULWﬂJﬂ’J’]QJLi’JLWB?@?MQUU&WB‘W’]U B

u

i v

3.7.4 nSAIAQUUAEWIU A LAz B Ladeudiiuiy
Wefnquuanewiududesvivdondu Ao aewiudbos A uaraieniy

o A o VY Y v o = a v <

aiaes B wpdeudiviunuwal dngiisassamennuazindoudieluaugasioninuia

Wi (Synchronous Speed)

1%

Py a a < (Y
g‘U‘V] 3.24 L@MINISAADUNIAIYAINULIANINUYDIFDIE1YNIU
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uni 4

N13INANABDILLASNANTININAD

unilaznanieisnisnaass LasNaNIINAABIIEINIIAIUALAULTIAIEN UG WTE
Tnan1suSunssiumvpuiiseauliansie taiuafwlsiiieatesdunisindeunves

o a dl ! a 1 ‘ﬂ' o o d. L% dl 1 U
angnuades livemadunslugsiungay iluaanieldlunisusuasuaius

lVINNYRINTEUIUNISHB LY

4.1 351NN
mwmaauﬁumﬁmﬂﬁmqG]maqma‘wwué’ﬁLﬁmﬁy’qaaamawmtﬂuﬁﬁ Tngnmualn
AUNIUANFY A fig @8N IUALEILUUAIUAY AIENIUANEELY B AD a1gN1uaAL981984
FrasuSuitanmnudarmiewintiu wewed A § 1fie$ 200 RPM dau wewes B T 1fies 150
RPM 10 VDC srauitsesuusssulniliiientu asfinmusildwiiousu
1. USuAuseulaiiingu Input  esanemuddss A Aidaduniuduenld edu
6 suiU (6 SufU ATBUARUYTIMLARIUA 1-5 V) ilaifiue Pulse 970 Encoder uag
%’Una'mmﬂﬁlauﬁﬁuaai’mqmﬂqmLémﬁuﬁq?;uqﬂ wagianssfulii Output Fsludu
vamosvesEen e ndes Ingvnsnaaesth 6 Ass iilemAadsveunaziuUs

wpaze (INUIUBLHBS A)

[V V)
Y]

2. UsuAssulnia? Output AlUTULBIBSIBIEIEWILUANADS B VIS8 6 32AU WAy
LAUAT Pulse Lazinavadumaznsenuluiln daiu @eniu A (30N9uwmas B)

3. MANNFURUSTENIN9TEeE e (Hadwms) AU 97U3Y Pulse 989 Encoder Uy

o a gj o a %3 1 Y]

A8NIUAALY YN A LAy B (@8N 1UALAYEBI9ULNINY)

4. MuUIUmALUS wsaRulWiNA1Y Input Output WAy Pulse YoI@IBNIUAAEN A
LazAIUIULSIAULNAY U Pulse U09818MIUALEEY B WASAILIINT 1380 WAL
AINL57 Pulse ta@e (Pulse siaduil) dmsusseenanieaInanuuinguasagniuy

A WLa¥a swIy B Natuisatpasunvesatewiulvineuatenisluiainieuiu

4.2 NAN1INNADY

nnsveaedlumsiiuadulsiegesaemuanidss A laguiuanuiiives
aewuddes A $1uau 6 s3au neiudoyaresmiulsszeenslusuuuuresdnuiu Pulse
anves Encoder uazAaililunaiunisesing Tasifudidn 6 afuilemndads léna

ASNAADY AIANSIN 4.1



A15199 4.1

FLUTAN99URIENENIY A
No. Encoder Time
Motor A (VDC)
(Pulse) (s)
1 1832 5.83
1792 5.68
1836 5.5
1845 5.78 i
1832 5.74
Average 1827.4 5.756
2 1839 367
1827 3.74
1834 3.69
5%
1830 Bl ©
1833 o
Average 1832.6 3.724
B 1858 2.82
1817 .79
1804 2,74
6.2
1836 2z
1807 2.7
Average 1824.4 2nD?
aq 1827 AL
1809 2.06
1849 2153
i
1843 2l
1810 2.05
Average 1827.6 2.088
5 1833 1.74
1827 1:73
1827 173 8.4
1818 171
1831 171
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A1579% 4.1 (A9)

Average 1827.2 1.724
6 1862 1.49
1859 1.5

1875 1.49

9.5

1813 1.43

1826 1.46

Average 1847 1.474

souilavinnisiUSeuisunsanulniimednu  Input Mdeumadu PLC BaUfguann

wsatulwitududdaya Tuguwes HEX 7 Resolution whifu 6000

5197 4.2 Ausssuliihfudeyalusuuuuyes HEX 1l D/A

Motor A (VDQ) Potentiometer (VDC) ‘i’famuaﬁ D/A
4 2.0 05E3
571 225 08CF
6.2 0] 0BBD
7.3 35 OEAE
8.4 4.0 119C
9% 4.5 1487

INAN5199 4.2 15705 Volume 209AusunIuusuale aelalsanuennunfaLe
g1 1-5 V isrinfinssnireunaondunail PLC wisufiusu Aedeyatieguu PLC gU HEX

wazInNINaLmes A A

[V %
a (Y

USuausanulning Output Aludunaimasvasaianiuaiies B v15du 6 5eAU uay

v '
v a9

AUsuau Pulse  waziavesusasusaulidn  uaaenuiusundadiuniudsuaila
elilnensadnuemesias Tnglifeswu PLC wilauanowiu A Jafitauewnes Tufidneli
Uplmasiay

nsutasAlnenisanaasfidgudu Full Scale TugUuuuuseny fis 0-10 V wazLdu

foyafiuvanduaugiu 10 lér1 0-6000 (BCD)



A15197 4.3 FULUTAI)UVRIEIBNIUALAES B

No. Encoder Time Motor B
(Pulse) (s) (VvDC)
1855 398
1856 3.96
1 1858 BLck i
1855 3.98
1816 3.83
Average 1848 3:936
1852 3.68
1862 3.26
7 1856 3.66 L5
1848 3.64
1857 3.66
Average 1855 3.58
1854 L546
1838 3.25
; 1847 3.2 8
1857 29
1853 h k!
Average 1849.8 3.264
1855 2.96
1833 2:93
i 1856 3 8.5
1836 2.93
1834 294
Average 1842.8 2.952
1856 2.76
1828 212
5 9
1800 2.69
1820 2,69
1844 277




A1519% 4.3 (si9)

Average 1829.6 2.726
6 1860 2.6
1866 2.6
1865 2.56 9.5
1832 2:55
1799 25
Average 1844.4 2.562
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Solden Pulse 189uAazNNITIAaBIsvetaanIU A kazananu B Tuatusenulnii

d‘ 1 % o o ! d’ gj Y 1 d' Y
1971901 41 Pulse 1ANUININANLARYYDIVNEIYNIU A UasdE1gnIu B A1 Pulse TIREIGEN

A9 INTIgANFURUSUAIINE1IVBIEIBNIU (Mmm)

PYILNIAN

[

U 1838 NAINNYIIEIYNIU

220 Mm F9UNIINITIAVBIEIBNIUIATATI LASMIAUAURUTTLNINN Pulse  LazIzaENIg

FIMN19197 4.4 FaunanmsiieuTyalRlesenediues

=] a4 o
15199 4.4 Pulse 1288 NUILESNINVDIE1-NIU

Average Pulse (E) Se8¥N19 (mm)

1838 220
1670.909 200
1503.818 180
1336.727 160
1169.636 140
1002.545 120
835.4545 100
668.3636 80
501.2727 60
334.1818 40
167.0909 20
83.5454 10

0 0




250

200

150

100

50

g

500

1000

1500

2000

JUN 4.1 n3mANUAUNUSIEINg S8EEN19T0sEgNIUAU Pulse 1ade
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AVG

Pulse

wandeyaduiisvinisnaaesnudeyaveiaulsierasaneniuduies A uag

o al = o o { L cJ i 2 A-n’l’  v2
AUWIUAILEsY B st lUfmuaiiena1is) fdanns1an 4.5 Wngldaunis v=s/t Tundls

P d' Y i/ el i o o /B o € 1
JLHLNY WAL Pulse VlLQEiEJI’)LLa')LUUﬂ’]ﬂU’]QJﬂ“ﬂUﬂ’\iﬂ’\U’]m LAagRIAIMUANNUTILNIN

Tadiazaus) sasun 4.2
U

A15799 4.5 AnUsANenIUaLase A

Volt (v) | Velocity (mm/s) | Time (s) | Distance (mm) | Pulse Avg | Pulse/s
2 38.2209868 5.756 220 1838 319.319
2.5 59.07626208 3.724 220 1838 493.5553
3 79.94186047 2557 220 1838 667.8779
35 105.3639847 2.088 220 1838 880.2682
a4 127.6102088 1.724 220 1838 1066.125
4.5 149.2537313 1.474 220 1838 1246.947
347 112.8205128 1.95 220 1838 942.5641




(mm/s)

160

140

120

100

80

60

40

20

60

Ul 4.2 nsmimuduiusseninednaumds (mmvs) duussiulwihvosaemududss A

A151991 4.6 MuUsangnIuaILae B

Volt Velocity Time Distance Pulse Pulse/s
(V) (cm/s) (s) (mm) Avg
T 55.89430894 | 3.936 220 1838 466.9715
7.5 61:45251397 358 220 1838 513.4078
8 67.40196078 | 3.264 220 1838 565:1 127
8.5 TWR25ER526 2952 220 1838 622.6287
9 80.70432869 | 2.726 220 1838 674.248
9.5 85.87041374 | 2.562 220 1838 717.4083
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(mm/s) 100

90
80 /
70

60 /

50

40
30

20

10

sUN 4.3 ATINAILEUNUSTENINBRTIAINEY (Mm/s) Tunsesulninvesaenuaaes B

sU# 4.2 uae U 4.3 Range THaufiussdusineriu iws1z Gear w83 Motor A difn
200 9U/UN Lag Motor B fiA1 150 soU/u¥
NMSN1IAE DI AL EUNUS VO ITIEDIEIINIY NTEAUAMULSIE BN IULREIAY LA

UoYAURINIADIENYNIY ieldlunszurunisasly f99n9199 4.7 warsun 4.4

P~ Y 1 & ] [y < a v
M990 4.7 m'JLLUiWNG]SU'?NVN?{@Q?V]EJWWUVI‘ESG\UW’NNLi'JLﬂEJ'?ﬂ‘LJ

Hex V V
V Con Pulse Pulse Pulse
Con Motor Motor Time Pulse/s
A Con A Con B Avg
A B A
2.98 0BIF 10.04 6.33 2.56 717.9688 1831 1845 1838
20, 0A6D 9.52 5.87 2.85 644.9123 1831 1845 1838
2.63 09AE 8.99 5.54 2112 589.1026 1831 1845 1838
2.51 08F8 8.53 5.28 3.39 542.1829 1831 1845 1838
2.34 07FA 8.03 4.89 3.92 468.8776 1831 1845 1838
2.22 708 7.49 4.53 4.38 419.6347 1831 1845 1838




62

V Con A & seduussiufinudmmuusuaildinediu A0 PLC wieldlums
YFumusy @enu A

Hex Con A fie Andayavessiuussiululihiting A/D wansAndiayail CIO 200 glu
PLC

V Motor A Wae B Aeseduussiufitauenes A way B a1y

Pulse Con A Pulse Con B A® 9717 Pulse 1@8y 989818W1U A Lag B AUE1RY

Pulse Avg @D 911U Pulse yadandsarsnuihuadeiy Wudwau Pulse nanaiie

lunsAuam sinegluszuy

[v]

7
Motor A
6
5
4
3
2
1
0 T T T T T 1 [V]
0 2 4 6 8 10 12 Motor B

JUTl 4.4 AsIAMNEURUSIE usesulniniuemes A uay B
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4.3 d@3Unan1Inaed

(% 4

d‘ 1 gj 4] Q’.’/ s 1 wva
mimaawmumuuﬁqmﬂszaaﬁLwammuaﬂwmsﬁuamamasmaaammﬁﬂmamum

QU9

L‘ﬂu@ﬁhﬂl’i mﬁmﬂfﬂumﬁﬁaﬂqﬁﬁ'i’uam%ﬂsumﬁszj%aa%ﬂ wazlunisluAuanUszulana

TUsunsu PLC wielvimsassaneniuiininui iy wseiseniinis Synchronize

P - v Ay o

Fansiisnazlarfidaaiunldledy faesnsdsulusunsuliaiunsafuanmaniy

Isegnsgndpausiug fulurriigniasiufemaaesdmaisqase wagmAedotiazaunn

thenmatuinldegnagnaosusiugnniigatiies

4.4 NaN1531a89IN1SN9U

Mnmsneaadunsifvieya :nmsieseideyaiinadenisauauldun anus

YRWIADIAIBNY UaETEriaveiiaeaeniy MItiassiudunisisdeyaann Data

Memory #iegiuu PLC senuiuanulunsmideyasiona

(1) Lﬁa@jmmé’nwmsmmmqm‘%’;ﬁ'\aaaamawm

4.4.1 nsalinguusanawiu B (Reference) iranewau A (Control)

o , Uit
x36084 T ~ T T i
(x23D34: %
0c1DIE4 T
| |
i |
ORI C /\’L b i S 1: 0c5405
A\
(5344 E AR . ] =
M j v
| |
R i
— . L ~L
| 2: (%8365
-2
1 05 0 05 1 15 2 25 3 35 4 Boaosn
1:09Seconds 2:3.4 Seconds {1-2: 2.5 Seconds [Seconds]

fvun W@unsnauEY Wuanewiu B (Reference)
Euns AL Wuatewu A (Control)

sUT 4.5 NsMANLEUNUSIZTUINAULE IR I@DIE 18N (Pulse/s) A 1aan (s)

v
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nnsl el ¥agudrunluanewiu B Euid) Jsaelinnuiinesi 797 Pulse/s
Rnuaeny A @une) Tagianluanewiu ssuvasiinismuguifinanuiiaeniy
Waliingiassneglussunuidsafuainduievanlieglussduanusiivihiuauis
Uanevnanfouriulungn

Y A a a < di a a <

EuAunsinisadewesnuiiiliodnndnsmuauuasunyaniusinasnm,
4 9y & 9 [ = Y ¢ v Y Yy 8% a a a v i
Weli Taesinguiaglussunuideatuuagislanemamsaniu dudRuinsainesnii

4' = & ya 2 o o
LUENR]’\ﬂZJﬂTﬁGNI’W]ﬂ’JWNLi’)‘Vlﬂ\‘WI

4.4.2 nsdiinguuaeniu A (Control) Wharawiu B (Reference)

= Uets:

03DF50-T—

31C00— -+ — — W

(x258B0

(19560~ e L e s e S .
20210+ A e ‘ [\ ‘
AN
BECHY =N ! :
,

| 2: (x3E45

W AR R RN 1T ) T 4 sl B B o7 BRI

0 05 1 15 2 25 3 35 4 45 5 A

1:0.1Seconds 2: 3.8 Seconds |1 -2 3.7 Seconds [Seconds}

Avue LEUnSINELNERY Wuateniu B (Reference)
Eunsauns iWuaieniu A (Control)

UM 4.6 nsINANUEURUST ISR WIER A ENY (Pulse/s) AD 11a1 (s)

anns dediingudunluanswiu Control (Bune) Feagdainuniafiaei 797

7 8% a [ v o <

Pulse/s a1ntua1enIu Reference (FUNRuY) TRl sUUIEINITAIUANAAAIINLT
ey A iteliingiassneglussunuifniunniuinsuguleglussduaiiusad

wihiuaudsanenanfouiuluige
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dudunsinisaiswesanuisuilesaniinismuauiuasuniainausinasniian
el vaaesTaganeglusvuuieaiuuazfvareniandauiu udiiRuiinmsailosndn

A a v vd 2 a4 4
LuaﬁﬂqﬂﬂﬂqimﬂlqmﬂqqllLi')ﬂﬂ\‘ﬁ/\

(2) WDQITEEWNNYBINIFRIINALALASUIURUFANITAIUAY

4.4.3 nsalanguuaenwiy B (Reference) iranewiu A (Control)

0<13880—+——— L
OKEASO————

oacal” o ol R LELLA
4E20———— /\ ; e — — 1

| | | 2:(x0

1: B0

-2
25 3 3:5 4 45 5 5.5 6 6.5 {4 75 ‘wo

1:3.3 Seconds 2: 3.5 Seconds 11 -2 0.2 Seconds [Seconds]

AUUA LEUNTINALAY LaRITTYTINgRIVII@RIdnanY (Offset)

SUT 4.7 ns A NuEUNUS SENeas e Evnauased@asaneniuy (Pulse) sia 12an (s)

v

nngl Wedinguinnluaeniu B Faaefiannuiiiniaei 797 Pulse/s svpyneay

Wutuidesqauateniu A $3aquiun szuvavshnisavauiinaIs1vesaenIY

9 9

P £ 4 1 [ vya 1 [ (4 g [ o/
Control LW@IM?%U%VI’N“UEN’NIQ‘U@Q’da\iﬂ"lEJWWuIﬁNﬂWaﬂﬁQQUL‘LJu@UﬁJ ANNUUUTULVNE

U

Synchronous Speed lUautiavatenansauiu
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4.4.4 nsdlnguudreny A (Control) draneniu B (Reference)

18540

x13880——— NI SR, S K|

(XEASD:

x9C40

aaa |

2:xD

||||\||l||\||||l||||\||1||||l||||||!|||||V|

-2
0 05 1 15 2 25 3 35 4 45 5 oo

1:12 Seconds  2: 1.8 Seconds 11-2: 0.6 Seconds [Seconds]

fuue EUNTIELAS Lantszerinavesisdesasniu (Offset)
sUTt 4.8 nswianudiudsywinessegvinsweaisaasanawiu (Pulse) sio i (s)
annsl dlefiimauiiuiluanewiy Control Fsazdimnaniafinai 797  Pulse/s
szusvhaniiuiuiosauanenu Reference H¥ngiinan stuvashnmsmuguanng)
gesanEnu Control WitelWszeznavasinguasassaenlviiianasaudugud usaziin
o ciiaiiy ! - < a a & o
nMsideuandntosnsstiafiareniu Control anmnuiiiaswnanlawina Offset BnATY N1

Ifaewiu  Control fousspnuialuliiuaiewiu  Reference a1nuudsuLdng
Synchronous Speed TUaufiwtmemendauiuluiign
awifulddding guiaesgn gnusniiu iliesan A 11 B szevviuiintulazanad
! - PN < < [ v [ o
11 dugnildesiuinannisiianewiu A aamnuiiawnirlidouasnaisitu B w1 A

FauI s HTuN Sy zﬁmﬁu@uéﬁﬂﬂ%’a Snwuziifnlanignsaiilmnty
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(3) Wlaguanauaussrawanas A Tun1sAruauA1AE)

4.4.5 nsflinguuaeniu A (Control) ihaewu B (Reference)

(] Unts
x3225
Bc2A55—
22
k1ABS—{==—— T s 1: (xB47
Oc12E5
»B15 e f
B345 L
b
2:(xB33
T LLRRRRRRE T T T T T T T T T R EEERARRRARNEERERESS ERRRRRRRERIRERERRERL
-2
0 1 2 3 4 5 6 7 8 9 10 534
1: 1.9 Seconds 2: 4.1 Seconds [1- 2 2.2 Seconds {Seconds}]

fvun Eunsmauns uansdaya Digital Data 71 D/A (MV) Aidunaiaes A

sUTl 4.9 nsmAudustusszwing Digital Data 7l D/A (MV) sie 1 (s)

s mluans Jogait D/A fishluduanewiu A fiaaugu Tudiusn aziiiageguu

% v

anonu A Tupnusiiwiiu nduiitngednunluaieniu B @ewiu A zviinsan
ausfievzasliinguuaiewiu B Jsneglussunuinediu unanns v @1ewiu A an

< £% a < o Y a a [ R A < < 4
ﬂ’J’]lJL‘a"JiJ’]ﬂlUﬁ]UWENLWNﬂ’J”INLi’J ylsAAn Overshoot NveLMag LLGW]'\EJVIQG]ﬂﬁﬂﬂ’J’]%JL’i’ﬂM

Wirffuanenu Reference wéniding Synchronous Speed laufisdangmanieuriu
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4.4.6 nsfinguuaewiy B (Reference) uaneniu A (Control)

] Unts
2C8
(x24B8:
BICEE————
1518 xB63
151 b
D48 - -
&578————
l
2: (xBSC
et RAlas uadiiany Ly Frrrt T
0 1 2 3 4 5 6 7 8 9 10 {2
1: 2 Seconds 2: 3.8 Seconds [1- 2t 1.8 Seconds [Seconds}

fstun Eunsmauns uansdoya Digital Data 7 D/A (MV)

]
=1

5U7 4.10 nslANUFUNUSTENINe Digital Data 7 D/A (MV) sio 12a1 (s)

nnnskans Joyadt D/A Tirluduanewiu A Tudisusn ssiingeguuaneniu B
lupuaiiviiy anfudfaguhanluaenu A aewiu A awvmsiiusziuasaLie
saliimganonny Janegluszuiuideatuudiazidng  Synchronous  Speed lUauds
Jansvnandensu asulEsnsagnsminisifiutui onisiiuanusiuewddes an

sxﬁuaqmwaeﬂummL%Lamﬁﬂﬂ%’q
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(@) itoganuduiiussznineszezvinsvesingisdasanenuiunanaudLeIYeNIRIADS

4.4.7 n3dlinguuasniu A (Control) ihaewu B (Reference)

x32C8-

2AF8—————t ] — 1 . tnand — s 1l st

0BT ; ——

L e 1: BBAE

1388 —

2 (xB47

||||||||||||||||||||

-2
0 1 4 ) 4 5 6 7 8 9 10 537

1:33Seconds  2: 5.7 Seconds |1-2i: 2.4 Seconds [Seconds]

fMuue EUNIIELAY LERITEaYinavaisansniu (Offset)
dunswE@dntu uansdeya Digital Data 91 D/A (MV)
U 4.11 AsIMAMUENRUSTEMINA Digital Data 71 D/A (MV) 4ag3g8eyieUBvd@asansnIy

(Pulse) ap 1@ (s)

£% 2 '
= v o £ %4 =

P ' oA a a Y a R
dleszerrinsvewisansanswiy @uad) Tuualiuiiniu ssduveyan D/A (@ULdu)
) @ [ a (v v 4 ]
YINANTAAAINNULIIVDIEENIU A aqmag’Luszmummﬂu Wa398LU1g Synchronous Speed
TuisUaemandensu wazitleananuidiaswudaiinnisden yldaeniu A Suduses
| e Ny A DY) " a o A & a A o o
LS9AIULSILANUDY Lwalwﬂaumagiuszuwmeﬂuaﬂﬂsa \Antanwiglunsal wmg B Ul A

wiiiu fsusnglududinduluneuring
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4.4.8 nsfiinguuaIewiu B (Reference) aeniu A (Control)

1 2
i Unts
x3D090
©x30D40: —
D490~ et - s e e
: 1
18640———————— o4 = o St ot ARt St ) R
x186A0 i T ‘r 150
<C350
: T
Nar T
[zinz] ‘
| 1 ‘
| | | | | | 2:x0
|
| . !
| |
I
4 L5 & i - 4
refrrrrrrrr e AL e Mataa it
-2
0 1 2 3 4 5 6 7 8 9 10 5o
1:1.6 Seconds  2: 3.7 Seconds |1-2: 2.1 Seconds [Seconds]

Avue EUNTINELAY WanIIEEEiIsURIsatenIu (Offset)
Eunsmduniu wansdaya Digital Data 91 D/A (MV)
sUfl 4.12 nimudsiugsendng Digital Data 91 D/A (MV) Uayszgziinavedvivaesansniy

(Pulse) md L3a1 (s)

Lﬁaixazmwamu’qaaqmawwu (Offset) (Bund) NSMl@18WIU Reference Wrangnu
Control Suunlthndiniy sy ‘ﬁa;‘gaﬁ D/A (Fii3u) ¥hnnsifinauivesaneniu Control
?;'a%ulﬂag”tuazmu@mﬁ'uué’wwﬁflé Synchronous Speed fiulUaufisuaneniansounu
Tugraiedudiiiuiinaiuminstuduinennsidendudnies syUURINsI Y

amusudndosietngrivassneglussunuisieaiule
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4.5 #5UNaN1591804

n3rasstuLannsAdsuTiasuanIdnuarnISAIUIN SEUUaRdn YesEULiled
Tunsmuauaewiududsaiafiagyiili Synchronous Speed furesisansaswuuazlug
Uanemsindauiu miﬁﬂ@ﬂuﬁ?u%ﬁﬂmsﬂizmawaLét’hejﬂaﬁhaqiumwawﬁqﬁiﬁﬁmummué’a
thy mauwmmaamamuquﬁu ssazqqqmamy’aaaﬂawwwuﬁa 10 cm (Uszuney 900 Pulse)
wazanunsauiuAuGIvessa Reference Tuyae 8-10 v

Fuzzy Control anfiunuwlunmsmuauszuulussuuiilidudady Tufidasdivh

Tiszuilifudaduie DC wolmes SIuB9NTI5ANDLMBST HIusTUULAES 1WA waztinAdnu
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Buaniuty warunumludefigesnisaudndedenas dmdusyuud drlalodedlunig

U
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muadlfduiuuizinaulifssmsuiioninuunfintuld Ssdeddgumiugnailed
faudnssiang uagnismaflarduaandn Fafinnsimusdildmileudu lunsdl A 1 B wse

B 11 A salllesnanifesvase uawes A uay B duliviiuduies
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UNA 5

A3UNANTTALULGY

5.1 agunan1saiduau
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1. lunnsdang edaedndunseyinldenn ilerannnsdangduldfuuuusumen a
pupiTTvieUsraun Al

2. uawnedanilifiesudeniiunnsiafiu Motor A &} 200 RPM ust Motor B & 150
RPM shilsseduilaadiientu fanudivesaenuiliviidu dadulunisimusiteddu
aunBndedanuennluntssen

3. fhgunsafunsililannsanldhe Wewinilsiangs

1. Hraosenomuiidnuaznisiedeuiifiuandeiuidosninnsuszneumauuaenia

5. PLC CP1H laifimirelszananafla@anin villisndrunnsenisviinu fadendou

dulusunsuunnlmdiosanniiugiu nguliled

v
5.3 YaldUBlLUL
1. Anwdaegnenisdang vesiledasdnainuvasdeyanuniede Uinugiuaz
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gy nkAgdUTraun1Tal

>3

§ @

2 Aanldunsmesiiifasudaniuilouiu ademensaeienduauTn ns1zae
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a
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[Program Name : NewProgram1]
[Section Name : Section1]
0.00 9.00 IR Spl
000000
(000000) — —O—
SsP1
0.01 DIFU IR Speed
000001
(000002) —1 F—— ©013)
Speed 9.01
0.02 9.02 IR Auto
000002
(000004) F— —O—
Man-Auto
0.03 9.03 IR Start
000003 :
(000006) 1 —O—
Start Sw.
0.04 9.04 IR Stop
000004
(000008) —1 F -O—
Stop Sw
ooooos | 903 9.05 IR Reset
(000010) F ()
Reset Sw
000006 1.00 DIFU IR StartSenConl
(000012) F 013
StartSenConl 9.06
000007 1.01 DIFU IR EndSenConl
(000014) F ©3
EndSenConl 9.07
1.02 DIFU IR StartSenCo2
000008
©00016) 1 ©3 H
StartSenCon2 9.08
1.03 DIFU IR EndSenCon2
000009
(000018) — | (013) H
EndSenCon2 9.09
000010 9.03 9.04 9.00 W0.00 Operated
(000020) N
IR Start IR Stop IR Spl
W0.00 100.04 Enable Relay
- —
Operated
DIFU Operated up
L ©13 H
W0.01
000011 W7.00 W7.01 W7.02 W7.03 W7.04 W?7.05 W6.01
(000027)
W6.01 W7.06 W7.07 W6.00
000012
(000034) R —(O—
000013 W6.00 SFT [OP1]
(000038) 'r (010) H [oP2]
W7
W7
9.01
— F -
IR Speed
9.02
1 —
IR Auto
W?7.00 14.00
000014
(000042) — |
W7.08
- d
W?7.01 14.01
000015
(000045) —1 F— O
W7.07
] |
W7.02 14.02
000016
(000048) —1 F— —O
W7.06
Title  \CONTROL SPEED OF CONVEYOR Author |2MBI Step Number
Number |1 l Revision I 1 | Date 5/6/2017 000000




000017
(000051)

000018
(000054)

000019
(000056)

000020
(000058)

000021
(000060)

000022
(000062)

000023
(000064)

000024
(000066)

000025
(000069)

000026
(000078)

000027
(000087)

W?7.03 14.03
_| L TSN
I N\
W7.05
W7.04 14.04
I N
14.00 MOV [OP1]
— F (021) H [oP2]
#B8EE DA
210
14.01 MOV [OP1]
____.‘ |[ (021)  H [0oP2)
#BD3 DA
210
14.02 MOV [OP1]
— | (021) N [opP2)
#EB6 DA
210
14.03 MOV [oP1]
— (021) H [or2]
#11B6 DA
210
14.04 MOV [OP1]
— (021) | [op2]
#147B DA
210
W0.00 MOV [OP1]
_| II ©21) H PV HCount0
Operated A270 [OP2]
D100 Buffer HCO
MOV [OP1]
o ©21) Y PVHCountl
A272 [OP2]
D102 Buffer HC1
9.06 9.07 9.02 W0.00 W0.02 ObjectOnConl
_ﬂ |__ | AN 1T
I N/
R IR IR Auto Operated
StartSenConl |EndSenConl
W0.02 DIFU
_i }__ 013 H
ObjectOnCon W0.03
1
MOV [OP1]
L (021) H Buffer HCO
D100 [OP2]
D110 DistancePulseConl
FLT || [oPu
= (452) H DistancePulseConl
D110 [OP2)
D160 FloatingDisConl
9.08 9.09 9.02 W0.00 W0.05 ObjectOnCon2
— A —— |
IR IR IR Auto Operated
StartSenCo2  |EndSenCon2
W0.05 DIFU
__| |__ 013) H
ObjectOnCon W0.04
2
MOV [OP1]
£ (021) H Buffer HC1
D102 [OP2]
D120 DistancePulseCon2
FLT [OP1]
L 452) | DistancePulseCon2
D120 [OP2]
D162 FloatingDisCon2
W0.02 W0.05 W0.06 on con
%7
ObjectOnCon  ObjectOnCon
1 2

Title  |CONTROL SPEED OF CONVEYOR

Author MBI

Step Number

Number |1

[Revision| 1 | Date

5/6/2017

000051




Wo.02 TIMH || [oP1)
(888838) _{ Il (015) Y time of conl
ObjectOnCon 0000 [oP2)
p #900
-BC [OP1]
r 416) H [or2)
#900 time of conl
TO [OP3]
D140
BIN [OP1]
F (023) H [oP2]
D140
D142
FLT [OP1]
T (452) H [OP2)
D142
D150
IF [OP1]
i (457 H [op2)
D150 [OP3]
+1.0E+2 || Foating timeConl
D164
P TIMH || (0P
000029
(000096) —1 ©35 U o2
ObjectOnCon 0001
A #900
-BC [OP1]
E (416) 4 [oP2]
#900 [OP3]
T1
D144
BIN [OP1]
B (023) 4 [OP2)
D144
D146
FLT [OP1]
r (452) H [opP2)
D146
D148
IF [OP1]
E @571 H [op2)
D148 [OP3]
+1.0E+2 Foating timeCon2
D166
W0.02 F [OP1]
(888?82) —‘{ Ir 457) Y FloatingDisConl
ObjectOnCon D160 [OP2]
1 D164 Foating timeConl
D170 || [OF3
V Conl
W0.05 IF [OP1]
(888?81) — = @s7) | FloatingDisCon2
ObjectOnCon D162 (OP2]
2 D166 Foating timeCon2
D174 || [OP3
VCon2

Title

CONTROL SPEED OF CONVEYOR

Author MBI

Step Number

Number

1 | Revision l

1 | Date

5/6/2017

000090




000032
(000106)

000033
(000115)

CF113 mov || toru
| ©2) H (opz)
P_On #22E || ¥
Always ON
o D202
I FLT || lopu
(452) H X1
D202 || [OP2)
D320 || X
I MOV [OP1]
©21) H or2)
#996 || V1
D200
I FLT (oP1]
(452) H vi
D200 || [OP2)
D322 || "
| MOV [OP1]
©1) H orz
#3D4 || %3
D206
i FLT || toPu
452 H x3
D206 || [OP2]
D324 ||
I MOV [OP1]
(021) H [OP2]
#CD7 || Y3
D204
I FLT || toPu
(452) H Y3
D204 || [OP2)
D326 || 3
Wo0.00 9.02 F [oP1]
} JI l, 455 H VCon2
Operated IR Auto D174 [OP2]
D320 || X
D500 || [OP3!
X2-X1
I [OP1]
L @ss) M v3
D326 || [oP2)
D322 || "%
D502 || O3
Y3-Y1
ke [OP1]
| @455 H x3
D324 || [OP2)
D320 || X
D504 || [OF3!
X3-X1
“F [OP1]
L @4s6) [ x2-x1
D500 || [OP2)
D502 Y3-Y1
D506 || (0P
I IF [0P1]
s H o2
D506 || X3-X1
D504 || [OP3]
D508
; +F [0P1]
“4s4) H [op2
D508 || Y1
D322 || [OP3]
D510
I FIX [OP1]
@s0)  H oz
D510
D512
Title  |CONTROL SPEED OF CONVEYOR Author MBI Step Number
Number [q IRevision| 1 | Date 5/6/2017 000106




000034
(000124)

000035
(000130)

000036
(000137)

000037
(000139)

000038
(000141)

000039
(000148)

000040
(000150)

W0.01 9.02 W0.06 W10.01
— — F-
Operated up  [IR Auto on con
W10.01 MOV [OP1]
— 021) 4 [oP2)
D512 DA
210
W0.06 SF W3.00 1 than 2
_{ } (333)
on con D160
D162
[OP1]
FloatingDisCo
nl
(OP2]
FloatingDisCo
n2
=k W3.01 2than 1
L L (331) J\}
D160
D162
[OP1]
FloatingDisCo
nl
[OP2)
FloatingDisCo
n2
W3.00 -F [OP1] ;
_‘ o 455) H FloatingDisConl
1than 2 D160 [OP2]
D162 FloatingDisCon2
[OP3]
D50 offset
W3.01 -F [OP1]
:7 455) U FloatingDisCon2
2thanl D162 [OP2]
D160 FloatingDisConl
D130_|| [OP3
offset
W0.06 >F W3.02 1 faster 2
(333) D)
on con D170
D174
(OP1]
V Conl
[OP2)
VCon2
<F W3.03 2 faster 1
= (331) G
D170
D174
[OP1)
V Conl
[OP2]
VCon2
W3.02 -F [OP1]
_| }7 (455) H VConl
1 faster 2 D170 [OP2)
D174 VCon2
[OP3]
D138 offset of v
W3.03 -F [OP1]
_{ }7 (455) H VCon2
2 faster 1 D174 [oP2]
D170 V Conl
[OP3]
D154 offset of v
Title  |CONTROL SPEED OF CONVEYOR Author |2MBI Step Number
Number 1 | Revision I 1 | Date 5/6/2017 000124




000041
(000152)

CF113

|
—
P_On
Always ON
Flag

MOV [oP1)
(021) H [op2)
#28 40ZR
D111
FLT || [OPY
(452) H 40ZR
D111 [OP2]
D400 40 ZR
MOV [OP1]
©21 | [orz
#1D6 NS 470
D112
FLT || [OPU
(452) H Ns470
D112 [OP2]
D402 NS 470
MOV [oP1)
021) H [op2)
#384 NL 900
D113
FLT [OP1]
@s52) H NL900
D113 [OP2]
D404 NL 900
MOV [OP1)
©21) | [op2)
#28 V ZR 40
D114
FLT || [OPL
@ws2) H vzr40
D114 [OP2)
D300 V ZR 40
MOV [OP1]
(021)  H [oP2)
#C8 V PS 200
D115
FLT [OP1]
@“s2) H vps200
D115 [OP2]
D302 V PS 200
MOV [OP1]
©21) U [op2)

#1CC V PL 460
D116
FLT [oP1]
@s2) H vpLa60
D116 [OP2]
D304 V PL 460
MOV [oP1]
©021) H [op2)
#C8 V PS 200
D117
FLT || [oPU
(452) H VPS 200
D117 [OP2]
D306 V PS 200
MOV [OP1]
(021) H [OP2)
#FO V NS 240
D118
FLT [0P1]
(452) H VNS 240
D118 [OP2)
D308 V NS 240
MOV [OP1]
(021) H [op2)
#21C V NL 540
D119
Title  |CONTROL SPEED OF CONVEYOR Author 12 \MBI Step Number
Number |1 | Revision | 1 | Date 5/6/2017 000152




000042
(000175)

000043
(000182)

000044
(000189)

W3.00

1than2

W4.01

L1

W3.01

2thanl

FLT || toru
@52 H vNLSs40
D119 [OP2]
D310 V NL 540
MOV [oP1]
(021) H [OP2]
#1D6 PS 470
D122
FLT [oP1]
@s2) H psa70
D122 [OP2)
D406 PS 470
MOV [OP1]
©21) H [or2)
#384 900 PL max
D123
FLT [oP1]
(452) Hl 900 PL max
D123 [OP2]
D408 900 PL max
>F W4.00 NL
(333)
D130
D402
[oP1]
offset
[OoP2)
NS 470
<F Ww4.01 8
(331)
D130
D402
[OP1]
offset
[or2]
NS 470
>F W4.02 NS
(333)
D130
D400
[OP1]
offset
[oP2)
40 ZR
<F W4.03 ZR
(331)
D130
D400
[OP1]
offset
[op2)
402ZR
>F W4.04 PL
(333) J\),
D130
D406
[OP1)
offset
[oP2)
Ps 470
<F W4.05 R1
(331)
D130
D406
[OP1]
offset
[op2]
PS 470
Title  |CONTROL SPEED OF CONVEYOR Author |2MBI Step Number
Number |1 |Revision| 1 | Date 5/6/2017 000152




000045
(000196)

000046
(000203)

000047
(000210)

000048
(000217)

W4.05

R1

W3.03

2 faster 1

W5.01

c2

W3.02

1 faster 2

>F
(333)

W4.06

D130

D400

[OP1]
offset
[OP2]
40 ZR

<F
(331)

D130

D400

[OP1]
offset
[OP2]
40ZR

>F
(333)

0f

D134

D302

[OP1]

offset of v

[OP2]
vV PS 200

<F
(331)

W5.01

D134

D302

[OP1]

offset of v

[OP2]
V PS 200

>F
(333)

W5.02

D134

D300

(OP1]

offset of v

[OP2]
VZR 40

<F
(331)

W5.03

D134

D300

[OP1]

offset of v

[OP2]
VZR 40

>F
(333)

O

W5.04

D134

D308

(OP1]

offset of v

[OP2]
V NS 240

<F
(331)

W5.05

D134

D308

[OP1]

offset of v

[OP2]
V NS 240

PS

ZR

VPL

e

VPS

VZR

VNL

C3

Title

CONTROL SPEED OF CONVEYOR

Author |[2MBI

Step Number

Number

1

I Revision | 1 | Date

5/6/2017

000196




oooo49 | W5.05 >F W5.06 | VNs
(000224) (333) O
a D134
D300
[OP1)
offset of v
[OP2]
V ZR 40
=k W5.07 VZR
- (331) S g
D134 o
D300
[OP1]
offset of v
[OP2]
V ZR 40
W4.04
000050 w100 | se
(000231) —1
PL
W4.06
000051 W1.01 | SPS
000233) —1 +—
PS
oooos2 | W402 W1.02 | sns
(000235) - O
NS e
W4.00
000053 W1.03 | sn
(000237) —1 O—
NL
(000054 iS00 w1.04 | veL
000239) F @
V PL
W5.02
000055 W1.05 | VPS
(000241) — | Oy,
V PS
W5.06
000056 W1.06 | VNS
(000243) — o
V NS
WS5.04
000057 w107 | v
000245) — | 2@
V NL
W4.03
000058 W1.08 | sz
(000247) —1 4O
ZR
W4.07
ZR |
000059 | W07 w109 | vzR
(000250) [ e
VZR i
W5.03
__I i_ A
VZR
W1.03 W1.07
000060 W2.00 | N
(000253) —1 F— 12}
S NL V NL
W1.03 W1.06
Bl i
SNL V NS
W1.03 W1.09
_| l_ 4
S NL V ZR
W1.03 W1.04
SNL VPL i
W1.03 W1.05
— 1
S NL V PS
Title  |CONTROL SPEED OF CONVEYOR Author |2MBI Step Number
Number |1 [Revision| 1 | Date 5/6/2017 000224




W1.02 W1.06 w201 | NM
000061
©oo268) —1 | ik O
SNS V NS
W1.02 W1.07
i_ 4
SNS V NL
W1.02 W1.09
— — 1
SNS V ZR
W1.02 W1.05
— — 1
SNS V PS
oo00s2 | V102 wi1.04 W2.03 | Ns
(000280) —1 F— { |
SNS V PL
W1.08 W1.07
SZR V NL
W1.08 W1.06
SZR V NS
gonoaz:| SO0 S W19 w204 | 2R
(000289) —1 F— {&}
SZR VZR
coo0s4 | W08 W1.05 w205 | Ps
(000292) — =
SZR V PS
W1.08 W1.04
SZR V PL
W1.01 W1.07
SPS V NL
W1.01 W1.09 W2.06 | PM
000065
©00301) —1 [ b {7
SPS VZR
W1.01 W1.05
— — 5 .
SPS V PS
WA1.01 W1.04
I___ i
SPS V PL
W1.01 W1.06
— 1 1
SPS V NS
W1.00 W1.05 w207 | p
000066
(000313) — | il
SPL V PS
W1.00 W1.04
— ——— 1
SPL V PL
W1.00 W1.09
SPL VZR
W1.00 W1.06
SPL V NS
W1.00 W1.07
— — .
SPL V NL
000057 | W2:00 W2.01 W2.03 W2.04 W2.11
(000328) =1 4+ —F —t &)
NL NM NS ZR
W2.11 W2.05 W2.06 W2.07 w2.12
000068
(000333) r— O
PS PM PL
oooogg | \W200 Mov || toPy
(000338) I ©21) o (op2)
NL #393 || DA
210
Title  |CONTROL SPEED OF CONVEYOR Author MBI Step Number
Number [1 |Revision| 1 | Date 5/6/2017 000268




000070
(000340)

000071
(000342)

000072
(000344)

000073
(000350)

000074
(000352)

000075
(000354)

000076
(000356)

000077
(000360)

000078
(000364)

W2.01 MOV [OP1]
— | ©21) H [orz
NM #4EC DA

210
W2.03 MOV [OP1]
— | ©21) Y [op2)
NS #645 || DA
210
W1.08 9.06 W4.10
B e e ®
SZR IR
StartSenConl
W4.10 Mov || [oPu
— ©21) H [or2
D512 DA
210
9.07
_I l_ g
R
EndSenConl
W2.05 MOV [OP1]
f ©21) H [op2
PS #10EF || DA
210
W2.06 MOV [OP1]
f ©021) H [opr2)
PM #12C0 DA
210
W2.07 MOV [OP1]
— | ©21) H (o2
pL #1482 || DA
210
9.05 W0.00 A531.00 Reset HCouter0
— - | O
IR Reset Operated
W0.03
9.05 W0.00 A531.01 Reset HCounterl
— | O
IR Reset Operated
W0.04
END
J (001) L
Title  |CONTROL SPEED OF CONVEYOR Author |2MBI Step Number
Number |1 lRevisionl 1 | Date 5/6/2017 000340
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Digital Fiber Amplifier

E3X-DA-N

CSM_E3X-DA-N_DS E 7 2

Note: Manufacturing of the E3X-DACITW Series was discontinued at the end of March 2012.

The Ultimate Fiber Amplifier for
Maximum Ease of Use and High
Performance

Be sure to read Safety Precautions
A on page 23.

Manufacture of the E3X-DA11-N/DA41-N/DA11D/DA6/DA8/DAED will be discontinued
in March 2017.

*UL certification including UL 991 testing and evaluation e Applicable standards: UL 3121-1
« Additional application testing and evaluations standards: UL 991 and SEMI $§2-0200S

Features

Models with New Connector System
Reduces Wiring, Saves Space, and Makes
Maintenance Easier

\ First in the Industry \ Patent Pending "

In Amplifiers with wire-saving connectors, the power supply is

distributed to 1-conductor slave connectors through a 3-

conductor master connector. This design has three major

advantages.

1. Wiring time is significantly reduced.

2. Relay connectors are unnecessary, so wiring takes up less
space and costs are reduced.

3. Storage and maintenance are simpler because it isn't
necessary to distinguish between master connector and
slave connectors on the Amplifier.

| Up to 16 Amplifiers can |
{ be connected. |

Simplified Connector Design -

Master connector

Slave connector

Super Digital Display with Auto Power
Control (APC) Circuit

ﬁ:irst in the IndustryJ

The passage of time causes the intensity of the Sensor's light-
emitting LED elements to deteriorate, which may make stable
detection impossible.

The E3X-DA-N is the first series of Fiber Sensors to use an
Auto Power Control (APC) circuit. This achieves strict
detection by eliminating fluctuation in the digital value and is
ideal for subtle detection such as stable detection of liquid-
crystal glass.

Incident level

Unstable detection

Time

Incident level

3000

Stable detection

Time
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E3X-DA-N

Power Consumption Reduced by As Much
As 70%

Power consumption is
reduced by as much as 70%
from 1800 mW to 600 mW
(when the digital display is
OFF).

N
N 600 mW

E3X-DA-N
(with digital display OFF)

Previous model

5 eco-tabel is deplayed on
products fat mest
‘environmental standards
‘ostabishad by OMAON.

Digital Display Can Be Turned OFF or

Dimmed during Operation Eco-mode |
When the digital display is viewed infrequently durihz; o
operation, current consumption can be reduced by dimming

the display or turning it OFF entirely.
(Eco-mode can be set from the Mobile Console only.)

New Generation of Mobile Consoles the Size of Cellular Phones.
Further Developing the Ultimate Power of Fiber Amplifiers.

Remote Setting and Adjustment

Perform settings, teaching, and fine adjustments at the
end of the Fiber Unit.

Previously, settings and
teaching could be performed
only on the Amplifier. Now,
however, using a Mobile
Console enables these .
operations at the end of the fiber.
Strict adjustments can be made
while checking the workpiece
position.

Display the light intensity and threshold at the same time.

New

Concept
Patent Pending

— Function indicator
section

Channel setting
section

— Light intensity monitor
——— Threshold

Operation keys

i

”ﬂa%,,—)/"%?y/}”
So1r

Battery monitor

Head

With group teaching, teach multiple amplifiers
simultaneously.

The tedious teaching that had
to be performed separately for
each Amplifier can now be
performed for several
Amplifiers at once using the
Mobile Console.

Eliminate inconsistency by using group zero reset.

The group zero reset function
can simultaneously reset the
digital displays of multiple
Amplifiers to 0. This functionis
useful to minimize variation
between Amplifier values.

Flash the Sensor head and display the amplifier channels
during operation.

Even if the Amplifier and Sensor [
head are separated during 4
operation, it is still possible to ¥
flash the Sensor head and
display the amplifier channels.
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Ordering Information

E3X-DA-N

Amplifiers
Pre-wired Amplifiers

Type

Standard models

Monitor-output models

Mark-detecting models (blue LED)

Mark-detecting models (green LED)

Infrared models

Differential-output model *1

» Monitor output

E3X-DA21-N 2M

Model
A t tput
pRoarance Confrol outpy NPN output PNP output
ON/OFF output E3X-DA11-N 2M *2 E3X-DA41-N 2M *2
e ON/OFF output

E3X-DA51-N 2M

Water-resistant models

Twin-output models

ON/OFF output

E3X-DAB11-N 2M

E3X-DAB41-N 2M

E3X-DAG11-N 2M

E3X-DAG41-N 2M

E3X-DAH11-N 2M

E3X-DAH41-N 2M

E3X-DA11D 2M "2

E3X-DA11V 2M

E3X-DA41V 2M

E3X-DA11TW 2M *2

E3X-DA41TW 2M *2

*1. For details, refer to page 6.

*2. Manufacturing of the E3X-DAJTW Series was discontinued at the end of March 2012.
Manufacture of the E3X-DA11-N/DA41-N/DA11D will be discontinued in March 2017.

Amplifiers with Standard Connectors

Applicable Connector : Model
Type Appearance (order separately) Control output NPN output PNP output
Master E3X-CN11
Standard models Stive E3X-CN12 ON/OFF output E3X-DA6 *2 E3X-DA8 *2
; Master E3X-CN21 e ON/OFF output
Monitor-output models s E3X-CN22 « Monitor output E3X-DA7 E3X-DA9
Mark-detecting models Master E3X-CN11
X- 6 X-
(Blue LED) Slave |  E3X-CN12 E3X-D@8 E3X-DABS
Mark-detecting models Master E3X-CN11
3X-DAG6 X- 8
(Green LED) Slave |  EBXCNI2 EXPAY E3XDAG
Master E3X-CN11
f - -DA
Infrared models Thve E3X-CN12 E3X-DAH6 E3X-DAH8
Differential-output Master E3X-CN11
E3X-DA6D *2
model *1 Slave E3X-CN12 o o
: ON/OFF output
Water-resistant models XS3F-M421-4000-A
(M8 connector) XS3F-M422-4001-A ESRDR1 Y ESXDAS Y
Master E3X-CN21
: E3X-DA6TW E3X-DASTW
Twin-output models 0 *
Slave E3X-CN22

*1. For details, refer to page 6.

*2. Manufacturing of the E3X-DAJTW Series was discontinued at the end of March 2012.
Manufacture of the E3X-DA6/DA8/DABD will be discontinued in March 2017.
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E3X-DA-N

Amplifier Connectors (Order Separately) Note: Seal provided as accessory.

Type Appearance Cable length | No. of conductors Model
Macter ﬁ% 3 E3X-CN11
Connector 4 E3X-CN21

2m
Sl 1 E3X-CN12
Connector ﬁ% 2 E3X-CN22

Combining Amplifiers and Connectors (Basically Amplifiers and Connectors are sold separately.)
Refer to the following tables when placing an order.

Amplifiers Applicable Connectors (Order Separately)
Type NPN PNP Master Connector Slave Connector
Standard models E3X-DA6 E3X-DA8
E3X-DAB6 E3X-DAB8
i t
Malicdetectigimodes N EaxiDAGe E3X-DAGS 7 E3X-CN11 E3X-CN12
Infrared models E3X-DAH6 E3X-DAH8
Differential-output model | E3X-DA6D
Monitor-output models | E3X-DA7 E3X-DA9
E3X-CN -
Twin-output models E3X-DABTW E3X-DA8STW Xl EaANE:

When Using 5 Amplifiers

l

Amplifiers (5 Units)

| + [ 1 Master Connector | 4Slave Connectors |

Sensor I/O Connectors (Order Separately)

Size Cable specifications Appearance Cable type Model
2m XS3F-M421-402-A
Straight
connector 5m 4-wire XS3F-M421-405-A
M8 Standard cable 1
2m connection XS3F-M422-402-A
L-shaped
connector 5m XS3F-M422-405-A
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E3X-DA-N

Mobile Console (Order Separately)

Appearance

Model

Remarks

(model number of set)
E3X-MC11

Mobile Console with head, cable, and AC
adapter provided as accessories.
Power supply method: chargeable battery

E3X-MC11-C1 Mobile Console
E3X-MC11-H1 Head
E39-Z12-1 Cable (1.5 m)

Accessories (Order Separately)

Mounting Brackets

Appearance | Applicable model Model Quantity | Remarks
D
\/ Y | E3X-DA-N Series E39-L143
4“
1 —
S |esxonnv E39-L148
\f

*When using a Through-beam Fiber Unit, order one Bracket for the Receiver and one for the Emitter.

Operating Instructions Sticker

Model Remarks
N P
End Plate
Appearance Model Quantity
PFP-M 1
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Ratings and Specifications

E3X-DA-N

For dimensions, refer to page 26 to 29.

Amplifiers
Pre-wired Amplifiers
Monitor- Water- 5
Type Stagdard output Mark-detecting models Infrared resistant huih:ouiput
models models models
models models
Output NPN E3X E3X E3X E3X E3X E3X E3X
type | output -DA11-N -DA21-N -DAB11-N -DAG11-N -DAH11-N -DA11V -DA11TW
PNP E3X E3X E3X E3X E3X E3X E3X
Item output -DA41-N -DA51-N -DAB41-N -DAG41-N -DAH41-N -DA41V -DA41ITW
Light source Blue LED Green LED Infrared LED
(wavelength) Red LED,(660 i) (470 nm) (525 nm) (870 nm) Rod EEDOB0INM)
Power supply voltage |12 to 24 VDC+10%, ripple (p-p) 10% max.

Power consumption

Normally: 960 mW max. (current consumption: 40 mA max. at power supply voltage of 24 VDC)
Eco Mode: 720 mW max. (current consumption: 30 mA max. at power supply voltage of 24 VDC)
Digital display not lit: 600 mW max. (current consumption: 25 mA max. at power supply voltage of 24 VDC)

Load current: 50 mA (residual voltage (NPN/PNP): 1 V max.,

g:‘tlzl:': Open collector (NPN or PNP output, depending on the model)
:2°|n- P Light ON/Dark ON selectable
ro
Load 1 to
output i
S & it
P! 10 kQ min.

Protection circuit

Power supply reverse polarity, Output short-circuit protection, Mutual interference prevention (supported for up to 10
Units)

0.5 ms for
Superhiah: 0.25 ms for operation and reset respectively gpertionanc
speed mode reset
respectively
Aes Standard ’ ! amsfor
sponse 1 ms for operation and reset respectively operation and
. mode
time reset
7 ms for
Super-long- E
g : { operation and
distance 4 ms for operation and reset respectively e
mode

respectively

Sensitivity setting

Teaching or manual method

Timer func- | OFF-delay timer: 0 to 200 ms, 1 to 20 ms (set in 1-ms units); 20 to 200 ms (set in 5-ms units)
tion Using Mobile Console: OFF delay, ON delay, or one shot (selectable)
adiomatic Fiber-optic current digital : ; R
power con- e Fiber-optic current digital control
trol (APC)
Eline. Zero-reset Negative values can be displayed.
tions Initial reset Settings can be returned to defaults as required.
Upper and
lower limits
Monitor fo- can be set as
cus required for
every 100
digital values.
Operation indicator (orange), 7-segment digital incident level display (red), 7-segment digital incident level percentage
Indicators display (red), threshold and excess gain 2-color double bar indicators (green and red), 7-segment digital threshold

display (red)

Display timing

Switching between normal/peak-hold/bottom-hold possible

Display orientation

Switching between normal/reverse possible

Optical axis adjust-
ment

Optical axis adjustment possible (hyper-flashing function)

Ambient illumination
(receiver side)

Incandescent lamp: 10,000 Ix max.
Sunlight: 20,000 Ix max.
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Monitor- Water-
Standard : Infrared 2 Twin-output
Type edole output Mark-detecting models e resistant s
models models
Output NPN E3X E3X E3X E3X E3X E3X E3X
type | output -DA11-N -DA21-N -DAB11-N -DAG11-N -DAH11-N -DA11V -DAT1TW
PNP E3X E3X E3X E3X E3X E3X E3X
Item output -DA41-N -DA51-N -DAB41-N -DAG41-N -DAH41-N -DA41V -DA41TW
Operating:Groups of 1 to 3 Amplifiers: —25 to 55°C
AeBlonlicmperatire Groups of 4 to 11 Amplifiers: —25 to 50°C
P Groups of 12 to 16 Amplifiers: —25 to 45°C
Storage:—-30 to 70°C (with no icing or condensation)
Ambient humidity Operating and storage: 35% to 85% (with no condensation)
Insulation resistance |20 MQ min. (at 500 VDC)
Dielectric strength 1,000 VAC at 50/60 Hz for 1 min
Vlbratlon.reswtance 10 to 55 Hz with a 1.5-mm double amplitude for 2 h each in X, Y and Z directions
(destruction)
Snock re§|stance 500m/s?, for 3 times each in X, Y and Z directions
(destruction)
IEC IP66 (with | IEC IP50 (with
Degree of protection IEC IP50 (with Protective Cover attached) Rgetive AN
Cover Cover
attached) attached)

Connection method

Pre-wired (standard cable length: 2 m)

Weight (packed state)

Approx. 100 g

IApprox. 110g

I Approx. 100 g

Case

Polybutylene terephthalate (PBT)

Materi-
al Cover

Polycarbonate

Polyethersulfo
ne

Accessories

Instruction sheet

Amplifiers with Connectors
(Specifications different to those for Pre-wired Amplifiers)

Water-
Standard Monitor-out- q Infrared s Twin-output
Type T put models Mark-detecting models e resistant S
models*
Output NPN E3X E3X
type Butput E3X-DA6 E3X-DA7 E3X-DAB6 E3X-DAG6 E3X-DAH6 _DA{4V _DAGTW
PNP. ? E3X E3X
o Sl E3X-DA8 E3X-DA9 E3X-DAB8 E3X-DAGS E3X-DAH8 _DA44V DASTW
Connection method Standard connector M8 connector S
connector
Weight (packed state) | Approx. 559 Approx. 65g | Approx. 55 g
*The dielectric strength for water-resistant models is 500 VAC at 50/60 Hz for 1 min.
Connectors Mobile Console
Item Model E3X-CN11/21/22 E3X-CN12 Item Model E3X-MC11
Rated current 25A Power supply | Charged with AC
Rated voltage 50 V voltage adapter
20 mQ max. (20 mVDC max., 100 mA max.) Connectlon Connected via adapter
Contact resistance The figure is for connection to the Amplifier and the adjacent method
Connector. It does not include the conductor resistance of the cable. Weight Approx. 580 g
50 times (packed state) | (Console only: 120 g)

No. of insertions

The figure for the number of insertions is for connection to the

Refer to Instruction Manualprovided
with the Mobile Console for details.

(alrability) Amplifier and the adjacent Connector.
Housing Polybutylene terephthalate (PBT)

Material 7
Contacts Phosphor bronze/gold-plated nickel

Weight (packed state) | Approx. 559 | Approx. 25 g
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E3X-DA-N

Digital Fiber Amplifiers with Differential Outputs (E3X-DA11 D/E3X-DA6D)
Characteristics of Applicable Fiber Units
Through-beam Fiber Units

Sensing distance (mm) (The figures in parentheses apply when using the 39-F1 Lens Unit.)

Sensitivity selection HIGH LOW Stan(dan:; o1biect
mm) *
11-level setting 1 2 3to 11 1 2 3to 11 (min. sensing
Response | 270 or 1 to 200 ms 270 or 1 to 200 ms object *2:
time| 570 us 0.50r 1 ms or 570 us 0.50r1 ms or opaque)
Fiber Unit o 2 to 400 ms b 2 to 400 ms
E32-T11R 240 (1680) 280 (1960) 370 (2590) 140 (980) 180 (1260) 240 (1680) .
1 dia. (0.01 dia.)
E32-T21R 50 60 80 30 40 50
E32-T16WR 580 690 910 350 450 580 (0.3 dia.) "1
E32-T16PR 380 450 600 230 290 380 (0.2 dia.) *2

*1. These values are for sensing objects that are moving.

*2_This value applies when the response time is set to 3 to 11. An object of this va

temperature. (The value is for sensing objects that are moving.)
*3. The values given in the above table are those that can be detected at a digital value of 1,000 in each sensing area.

Reflective Fiber Units

Jue is detectable if the temperature changes within the range of ambient operating

Sensing distance (mm) *1
Sensitivity selection HIGH LOW Stan(darc; o:ject
mm) *
11-level setting 1 2 3-11 i) 2 3-11 (min. sensing
1to 200 ms 1 to 200 ms object *3:
RESPl':iﬂr:z :;g °; 0.50r1 ms or :;g O; 0.5orims | or opaque)
Fiber Unit H 210 400 ms I 2 to 400 ms
150 x 150
E32-D11R 80 90 120 45 60 80 (0.01 dia.)
E32-D21R 13 15 20 7 10 13 25 x 25 (0.01 dia.)

*1. Sensing distances are given for white paper.

*2. These values are for sensing objects that are moving.

*3. This value applies when the response time is set to 3 to 11. An object of this va

temperature. (The value is for sensing objects that are moving.)

Differences Compared with E3X-DA-N Amplifier

lue is detectable if the temperature changes within the range of ambient operating

Item

Type
NPN output

Differential-output Models (Edge-detection Models)

Pre-wired

Wire-saving connector

E3X-DA11D

E3X-DA6D

Current consumption

960 mW max. (current consumption: 40 mA max. at power supply voltage of 24 VDC)

Con-
trol
output

ON/OFF output

Load current: 50 mA max., (Residual voltage: 1 V max. for NPN/PNP output)
Open collector
Switchable between Light ON (ON at edge detection) and Dark ON (OFF at edge detection)

Detection mode

Switchable between single edge and double edge detection mode

Response time

Single edge: Can be set to 270 ps, 500 ps, 1 ms, 2 ms, 4 ms, 10 ms, 20 ms, 30 ms, 50 ms, 100 ms, or 200 ms.
Double edge: Can be set to 570 us, 1 ms, 2 ms, 4 ms, 10 ms, 20 ms, 30 ms, 50 ms, 100 ms, 200 ms or 400 ms.

Timer functions

Light ON: OFF-delay timer, Dark ON: ON-delay timer
0to5s (1to 20 ms: 1-ms units, 20 to 200 ms: 5-ms units, 200 ms to 1 s: 100 ms, 1to 5 s: 1-s units)

APC Yes
Func- |Zero-reset Yes (Negative values can be displayed.)
tions ||nitial reset Yes (Settings can be returned to defaults.)
zi’t‘;'::""y Se | Ves (HIGH/ILOW)
Teaching level | One-point teaching level can be varied from 1% to 50% in increments of 1%
ndicators Operation indicator (orange), 7-segment digital incident level display (red), 7-segment digital detection level display

(red)

For other information, refer to the instruction manual supplied with the product.

il
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I/0 Circuit Diagrams

E3X-DA-N

NPN Output
Opera-
: S Mode selec- Lt
Model tion Timing charts z Output circuit
e tor switch
Incident light
No incident light T s ~7 Operation indicator (orange) l
.C:gfcr:!téorn ON P g Brown
£ 2 i ¢
E3X-DA11-N i (orange) OFF L-ON ! Display Load
E3X-DAB11-N | Light-ON on LS
Outpytl ___ (LIGHT ON) ] Photo- T =—Control output
E3X-DAG11-N transistor OFF (] electric L2t
E3X-DAH11-N Load Operate g?' rsnea'i‘:"' 24 VDC
(e.g.. relay)  Reset S bl NR
E3X-DA11V (eBs:tween brown and black) i |7 cnrcim A J:\
1 A Blue
E3X-DA6 Incident light s S
E3X-DAB6 No incident light == e i e
E3X-DAGS Cremten s
E3X-DAH6 Dark-ON (orange) OFF D-ON
E3X-DA14V Output o a B (DARK ON) « Connector Pin Arangement /5 @
fransistor OFF (M-8 Connector only) 0o ®
Load Operate e
(€9, 1e18Y) * Foget Note: Pin 2 is not used.
(Between brown and black)
Incident light
No incident light
Ogeration ON
indicator
. (orange) OFF L-ON St e s |
LIgh‘-ON Output ON (LlGHT ON) P4 Operation |nd|ca:o‘r (orange) o
transistor OFF — m ! Display l L
Load Operate !
(:Z" relay) Reset [ Photo- _Ki <= Control output
E3X-DA21-N (Between brown and black) % g':gg(l; O’::;r?:or 5|2 ;i :;JDC
E3X-DA7 Incident light £d circuit Y D ] : 1olu°tp5u\tl
No incident light ! | 4 1
Operation ON T Blue
indicator
Dark-ON | @) %% oon ([ R =W\
Output ol i @B (DARK ON) | - Load resistance: 10 k@ min.
transistor OFF
Load Operate
(e.g., relay) Reset
(Between brown and black)
CH1/  Incident light
CH2 No incident light
Operation ON L
indicator
nghl ON (orange) OFF L-ON et o o
= ON Operation AR I
s:él:s’li-ls'mr OFF—m— (LIGHT ON) i(r;?iacna;g)r A Operation lndu:allgr (orange) Brown
I(_oad )Operate : Display Black
e.g., relay Reset
4 x| Photo- '~ Control output 1
E3X-DA11TW (Between brown and black) o0 gle?:t?ic _K e i
E3X-DAETW CH1/  Incident light s % ,T;?:m Y T 24VDC
CH2 Noincidentlight gircuit Iy v\
ﬁgi'::é?n o : r L Blue
1
Dark-ON (orange) OFF D-ON f
Output on _ (DARK ON) -- -- --
transistor OFF
Load Operate
(e.g. relay) Reset )
(Between brown and black
Note: With E3X-DACITW models, only channel 1 is output when set for area sensing operation.
LIGHT ON: ON when the incident level is between the thresholds for channels 1 and 2.
DARK ON: OFF when the incident level is between the thresholds for channels 1 and 2. (Channel 2 is always OFF.)
Sensor I/0 Connectors for Models with M8 Connectors
Classifi- s Connection Sl
: Wire colors i Application
Wire colors cation pin No.
@@ ®® . 7 L\Z\{ﬁ;{’e" Brown 1 Power supply (+V)
3 Ul Black DC White 2
Blue 3 Power supply (0 V)
XS3F-M421-402-A
XS3F-M421-405-A Black 4 Output

XS3F-M422-402-A
XS3F-M422-405-A

Note: Pin 2 is not used.
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E3X-DA-N

PNP Output
Opera-
4 A Mode selec- e
Model tion Timing charts 3 > Output circuit
P
e tion switch
Incident light
No incident ligh |_ it e, e —j
Opera(:ifl)l:oc' o gNt P4 Operlation indicator (orange) Brown
- - indicat & 0
EQX-DAMIN | TS o L-ON ! Display g B T
E3X-DAB41-N | -'0 Ouput oN (LIGHT ON) ™ o ry Mo
E3X-DAG41-N transistor OFF oQ electric J.‘Blackon e 1 12to
E3X-DAH41-N Load Operate ca Sensor © 24 VDG
(e.g. relay)  Reset o et Load
E3X-DA41V (Between blue and black) H
1 Blue
E3X-DA8 Incident light —Q—
E3X-DABS8 No incident light 5 S b
E3X-DAGS F’gfc’:t‘g:" ON
n -
E3X-DAH8 | Dark-ON | Gange) ~ OFF D:ON _
E3X-DA44V Output ON (DARK ON) « Connector Pin Arrangement /o &
transistor OFF (M-8 Connector only) O ®
Load Operate Note: Pin 2 is not used.
(e.g., relay)  Reset
(Between blue and black)
Incident light
No incident light.
Operation ON
indicator == == =
Light-ON (orange) OpF L-ON 4/ Operation indicator (orange)
Output oN (LIGHT ON) | v lBrown
transistor OFF_m : Display Y
Load Operate = 4 7: .'
(e.g., relay) Reset Photo- Control output
E3X-DA51-N e?getween blue and black) g ;‘:ggg B“’_CK - ;i :?DC
E3X-DA9 o o0 main e ontor output [ Coa
Incident light circuit
No incident light : rangef oad] *
Operation ON i 5
indicator ue
Dark-ON | (orange)  ©FF eIN l— -- -- -- —f
Output ON _m (DARK ON) | * Load resistance: 10 k& min.
transistor OFF
Load Operate
(e.g. relay) Reset
(Between blue and black)
CH1/  Incident light
CH2 Noincident light
Operation ON T
indicator
: OFF. L-ON
Light-ON | (orange) == By -z
g Output ON_M_ (LIGHT ON) ing;r:‘t‘;?n A Operation indicator (orange) ]Brown
transistor OFF. (orange) 14 R
Load Operate : Display - - 1 Control
(e.g., relay) Reset S X A & outout i
E3X-DA41TW eigetween blue and black) g slgg?rjic )\BGI:C‘:(U 5t
E3X-DA8STW b, {mx] Sensor % Control—— 24 VDC
CH1/  Incident light oa main. output 2
CH2 Noincident light y circuit N O
Operation ON 1
indicator
Dark-ON | range) ~ ©FF Dol | e 3
Output ON_m_ (DARK ON) -- -- --
transistor OFF
Load Operate
(e.g., relay) Reset
(Between blue and black)
Note: With E3X-DATITW models, only channel 1 is output when set for area sensing operation.
LIGHT ON: ON when the incident level is between the thresholds for channels 1 and 2.
DARK ON: OFF when the incident level is between the thresholds for channels 1 and 2. (Channel 2 is always OFF.)
Sensor 1/0 Connectors for Models with M8 Connectors
Classi- : Connection A
: P Wire colors : Application
Wire colors fication pin No.
®0 7 Brown
® O) & 7/ L\év[hne Brown 1 Power supply (+V)
3 U
® 1 Biack DG White 2 -
B Blue 3 Power supply (0 V)
XS3F-M421-405-A Black 4 Output

XS3F-M422-402-A
XS3F-M422-405-A

Note: Pin 2 is not used.
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Connection

Connection with K3NX-VD2[] Process Meter

K3NX-VD2[] Note 1. Various I/0 Units are available for the K3NX. Select an
appropriate output type depending on the application.

2. This wiring is for the KBNX with DC power supply
specifications and the Monitor (Analog) Sensor with DC
power supply specifications. Check respective power
supply specifications before wiring.

*Use this service power supply for the Sensor with reference to the
power consumption of each Sensor.

E3X-DA-N 12024 VDC

Nomenclature

Amplifiers
Standard, Monitor-output, Mark-detecting, Infrared, and Water-resistant Models

Setting Buttons
TEACH (O]

Lock Button Level Display

| I
Operation Indicator Operating Mode Selector
ON when output is ON. Use to switch between Light ON and Dark ON modes.
OFF when output is OFF.  Mode Selector
Use to select SET, ADJ, or RUN mode.

Twin-output Models

Setting Buttons
TEACH (O]
MODE [©

EACH MODE

|
ET_ADJ RUN
) CHICScH2

Lock Button Level Display

|
Channel-selection Switch
Use to switch between channels 1 and 2.
Mode Selector
Use to select SET, ADJ, or RUN mode.

1
Operation Indicator
ON when output is ON.
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Amplifier Adjustments

All Models
mhanging the Display (RUN Mode) n Zero-reset (RUN Mode)
| e Set the mode Digital incident level (4000 max.)
Set the mode Digital incident level (4000 max.) seiclontonuN. — IV
selector to RUN. —= P |_l
RUN

l
=

(Factory-set to RUN)

MODE

m To reset to zero again:‘
{

®

®
ad

To return the initial digital incident level:
TEACH

old down'
both for 3's,

*There is no limit on the number of times zero-reset can be used.

Digital percent
‘

MODE

®

* n Initial Reset (SET Mode)

Analog incident level and threshold

(D

ES oo B AN

Manual Tuning (Fine Sensitivity Adjustment) in ADJ Mode
Perform fine sensitivity adjustment after teaching and
manual tuning (without using the teaching function) in
the way shown below:

Set the mode
selector to SET.

Twin-output Models
First, select the channel to be

adjusted using the channel M
Cancel Execute initial reset

selection switch.

CH1 T CH2

Set the mode
selector to ADJ.

Fine sensitivity adjustment

MODE

ADJ
Sensitivity ~ Sensitivity
increment with  decrement

threshold  with threshold
decrement  increment

The items displayed in ADJ mode vary with the display
setting in RUN mode.

RUN mode ADJ mode
Digital incident level | = | Digital threshold

Digital percent
Analog value

P | Digital percent
——————> | Analog value

omRron
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“ Setting Functions in SET Mode

Set mode selector
to SET.

— [EEEE]
SET

Digital incident level display

Teaching

for details.

Four types of sensitivity settings are available. Refer to page 22

- | Sensing function

@ .

| Displayed as "F." |

Standard (factory-set)

Super-long distance

—

Monitor Focus

Available with: E3X-DA21-N
E3X-DA51-N
E3X-DA7
E3X-DA9

TEACH l
TEACH l

Timer function

l Displayed as "t." |

0 (Factory-set) I

200 E

o
Adjustable in 1-ms units
for 0 to 20 ms and in 5-ms
units for 25 ms or higher.

TEACH I

¥ oo

— | Hold setting

OFF (Factory-set) E

Standard (factory-set)

@ ------->
® €=-=ene-

TEACH

MODE

for monitoring [ "A-LO" and setting value.
[N} l——
(Factory setting) Alternates

Setting upper limit | Altemates between

for monitoring "A-UP" and setting value.

(Factory setting) Alternates

OFt = tF] [« »|C

In units of 100

from 4,000.
Alternates
. bR ]
, & =02 Ty
2 Alternate 5

Nl o=

|

Alternates

Oft = LA F e =lo] 1)

Note: It is not possible to set an upper limit
that is lower than the lower limit.

Setting lower limit | Alternates between

R
In units of
100 from O

s

Alternates

o=~

Alt 3+
ternates

OfFt - & |~ ~[oF RE

TEACH

Note: It is not possible to set an lower limit
that is lower than the lower limit.

OmRoN
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Twin-output Models

n Setting Functions (SET Mode)

Set mode selector to

[ s

Digital incident level display

—

S | — BEEH)
SET

Teaching

details.

| Setting the operating mode l Changing the operating model

can be changed.

Channel 1
o [BITE Z0al
(Factory setting)
TEACH

v

The operating mode for the channel
set with the channel-selection switch

Changed using the channel-selection switch
CH1 B CH2

4= Channel 2

MODE

e ‘Sensing function |Displayed as “F.” |

@ ===
® €nnmnnes

@ Area Sensing

: for channels 1 and 2.

thresholds.
The result is output to control output 1.

|
|
|
|
: when the incident level is between the
|
I
| (Control output 2 is always OFF.)

|m——mm———————
|

: Area sensing is possible using the threshold values
e If channel 1 is set to L-ON, output turns ON when

the incident level is between the thresholds.
e If channel 1 is set to D-ON, output turns OFF

e @

®
v

MODE

@ [® — |Timer function

v

MODE

el l?hshing setting IDispIayed as “L.” I

——> Hold setting

—_— l?isplay orientation settingﬂ Reversing display '

Four types of sensitivity settings are available. Refer to page 22 for

[Displayed as ‘t." |
——

(Factory setting) m

TEACH lAdjuslable in 1-ms units

for 010 20 ms and in 5-ms
units for 25 ms or higher.

e
OFF (factory-set)
TERCH
!

OFF (factory-set)

TEAC I

e

Standard (factory-set) m
TEACH l

= I——

OmRON
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All Models

.

Teaching (SET Mode)

» The four types of teaching given below are available.
o Once the setting is made, the Amplifier operates according to the settings. The red level display will flash if a teaching error
occurs. In that case, repeat the whole teaching procedure.

With twin-output models, switch to the channel to be adjusted using the channel-selection switch.

CH1 ] CH2

SET

|789t the mode selector to SET to start teaching. [}
Maximum Sensitivity Setting Two-point With/Without-object Teaching
Step Operation Step Operation
1 Set the mode selector to SET. 1 S — 1 Set the mode selector to SET. e
Press the TEACH button for at |
2 least 3 seconds | @ @ é
- Ty ‘ Press the TEACH button for :
etting is complete when the (Red) approximately 1 second when [Gosel
level display changes from red to 2 |the object is at the sensing ‘
3 |green. i B position. i
The level display will display the P 1
digital incident level later. O asustd l (Green)
4 Set to RUN mode. T 3 The red level display is lit. optyeVENg (Red)
One-point Without-object Teaching ‘ é
Step Operation Press the TEIACH buttc:jn for 5
T 4 approximately 1 second with no :
1 Set the mode selector to SET. L | object. \‘

Press the TEACH button for

2 approximately 1 second.
Teaching is complete when the
3 red level display is lit. The level (Hed)

display will display the digital
incident level later.

4 Set to RUN mode.

RUN
—ma

The threshold is automatically
set with the object.

!

Object] —>
out-—ON
put m

Note: If one-point teaching is not available because the difference in level is too

fine, try two-point teaching.

Operating Mode Selector

Operating mode Operation
Light-ON | L-ON Lm— (Factory-set)
Dark-ON | D-ON =T

Note: There is no operating mode selector for twin-output models.

Teaching is complete when the green
5 level display is lit. The level display will
display the digital incident level later.

6 | Setto RUN mode. | i

| —m

UN

Note: The order of “with-object” and “without-object” setting steps above can be

reversed.

Pin-point Teaching (for Positioning)

Step Operation

1 Set the mode selector to SET. SET

| Press the TEACH button for

2 approximately 1 second with no
object.

10

3 The red level display is lit.

OHIIIIl!I (Red)

:

Place the object in the desired

|
=

4 position, and press the TEACH
button for at least 3 seconds.

1<®

Teaching is complete when the green
level display is lit.

The level display will display the digital
incident level later. (The red level
display will flash if a teaching error
occurs.)

6 Set to RUN mode.

RUN

OMmRON
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Model

Power supply

CP1H-XA-D

24VDC

Operating voltage
range

20.4 t0 26.4 VDC
(with 4 or more Expansion Units and
Expansion I/0 Units: 21.6 to 26.4 VDC)

Power consumption

50 W max. (CP1H-[][I[]-D)

Inrush current *

Insulation resistance

Digl_;_éctfi__c strength

Noise immunity

){ibraﬁqn resistance

30 A max. (for cold start at room
temperature)
20 ms max.

External power supply | None

|

No insulation between primary and secondary
for DC power supply

No insulation between primary and secondary
for DC power supply

Conforms to IEC 61000-4-4. 2 kV (power supply line)

Conforms to JIS C60068-2-6. 10 to 57 Hz, 0.075-mm amplitude, 57 to 150 Hz,
acceleration: 9.8 m/s2in X, Y, and Z directions for 80 minutes each. Sweep time:
8 minutes x 10 sweeps = total time of 80 minutes)

Shock resistance

Ambient operating
temperature

Ambieﬁtz humidity
Ambient operating
| environment

Ambient storage
temperature

Power holding time

Conforms to JIS C60068-2-27. 147 m/s? three times each in X, Y, and Z directions

0 to 55°C

10% to 90% (with no condensation)

No corrosive gas

-20 to 75°C (Excluding battery.)

2 ms min.

Control method

| Stored program method

1/0 control method

Cyclic scan with immediate refreshing

Program language

Ladder diagram

Function blocks

Maximum number of function block definitions: 128 Maximum number of instances:
256
Languages usable in function block definitions: Ladder diagrams, structured text (ST)

Instruction length

1 to 7 steps per instruction

Instructions

Approx. 500 (function codes: 3 digits)

Instruction execution
time

Basic instructions: 0.10 ps min. Special instructions: 0.15 ps min.

Common processing
time

0.7 ms

Program capacity

20K steps

Number of tasks

288 (32 cyclic tasks and 256 interrupt tasks)

Scheduled
interrupt
tasks

1 (interrupt task No. 2, fixed)

Input
interrupt
tasks

8 (interrupt task No. 140 to 147, fixed)

(Interrupt tasks can also be specified and executed for high-speed counter
interrupts.)




Maximum subroutine | 256
number

Maximum jump 256
number

Input bits | 272bits (17 words): CIO 0.00 to 16.15

Output bits | 272bits (17 words): CIO 100.00 to 116.16

Built-in ClO 200 to CIO 203
Analog
Inputs

I/0 areas

~ |Builtin | Cl0210t0 CIO 211
| Analog
| Outputs

| Serial PLC | 1,440 bits (90 words): CIO 3100.00 to CIO 3189.15 (CIO 3100 to CIO 3189)
 Link Area
. 8,192 bits (512 words): W0.00 to W511.15 (WO to W511)
Work bits ClO Area: 37,504 bits (2,344 words): CIO 3800.00 to CIO 6143.15 (CIO 3800 to CIO
6143)
TR Area 16 bits: TRO to TR15
Holding Area 8,192 bits (512 words): H0.00 to H511.15 (HO to H511)

Read-only (Write-prohibited): 7168 bits (448 words): A0.00 to A447.15 (A0 to A447)
Read/Write: 8192 bits (512 words): A448.00 to A959.15 (A448 to A959)

4,096 bits: TO to T4095

Counters 4,096 bits: CO to C4095

DM Area 32 Kwords: DO to D32767

Data Register Area | 16 registers (16 bits): DRO to DR15

Ipdé Régi;*;ter Area 16 registers (32 bits): IR0 to IR15

sk Flag Area 32 flags (32 bits): TKO00O to TKO031

4,000 words (500 samples for the trace data maximum of 31 bits and 6 words.)

Trace Memory

A special Memory Cassette (CP1W-ME05M) can be mounted.

Memoly cassettc Note: Can be used for program backups and auto-booting.

Supported. Accuracy (monthly deviation):

-4.5 min to -0.5 min (ambient temperature: 55°C),
-2.0 min to +2.0 min (ambient temperature: 25°C),
-2.5 min to +1.5 min (ambient temperature: 0°C)

Clock function

One built-in peripheral port (USB 1.1): For connecting Support Software only.

A maximum of two Serial Communications Option Boards can be mounted.

Co'mmunic‘ations

functions A maximum of two Ethernet Option Boards can be mounted. When using CP1W-
. CIF41

Ver.1.0, one Ethernet Option Board can be mounted.

| Flash memory: User programs, parameters (such as the PLC Setup), comment data,
and the entire DM Area can be saved to flash memory as initial values.

Memory backup Battery backup: The Holding Area, DM Area, and counter values (flags, PV) are
backed up
by a battery.
Battery service life 5 years at 25°C. (Use the replacement battery within two years of manufacture.)
Built-in input 40 (24 inputs, 16 outputs)
terminals
Number of CP Expansion I/O Units: 7 max.; CJ-series Special I/0 Units or CPU Bus Units: 2
connectable max.

Expansion (I/0) Units

Max. number of /O 320 (40 built in + 40 per Expansion (I/0)
points Unit x 7 Units)




8 inputs (Shared by the external interrupt
Interrupt inputs inputs (counter mode) and the quick-
response inputs.)

Interrupt input 8 inputs (Response frequency: 5 kHz
counter max. for all interrupt inputs), 16 bits

mode Up or down counters

Quick-response 8 points (Min. input pulse width: 50 ps max.)
inputs

Scheduled terrupts 1

4 inputs:

Differential phases (4x), 50 kHz or
Single-phase (pulse plus direction, up/
down, increment), 100 kHz

Value range: 32 bits, Linear mode or ring
mode

Interrupts: Target value comparison or
range comparison

High-speed counters

Pulse
outputs

Trapezoidal or S-curve acceleration and
Pulse deceleration (Duty ratio: 50% fixed)
outputs 4 outputs, 1 Hz to 100 kHz (CCW/CW or
. pulse plus direction)

Duty ratio: 0.0% to 100.0% (Unit: 0.1%)
2 outputs, 0.1 to 6553.5 Hz (Accuracy: 5% at 1 kHz)

4 analog inputs and
2 analog outputs

terminals

Analog control | 1 (Setting range: 0 to 255)

Ex ernal »a‘n_,élog‘inpuf 1 input (Resolution: 1/256, Input range: 0 to 10 V), not isolated
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Incremental Optical Rotary Encoder

600 Pulse 5-24 VDC

e Standard with 1.5 m wire

o Performance: 600 pulses / rev.

e Working voltage: DC 5-24 V,

e The maximum mechanical speed: 5000 r / min,
o Electric sound frequency: 20K / sec,

o Integrated speed: 2000 r / min.

« The encoder body size: P38mm;
e Shaft ®6 x 13mm;
e Axis platform: High 5mm, d)ZOmm;

« Fixing holes for: M3 screws, three mounting holes on the circle 30, and the other

three mounting holes on the 28 circle; side qualify.

Wiring : Green = A phase, white = B phase, red = Vcc positive power, black = VO, the

connection request described above. Metal shielding mesh layer interference.

Output : AB rectangular two-phase quadrature pulse output circuit output NPN open
collector output type, this type can be output with internal pull-up resistor is directly
connected to the microcontroller or PLC, such as 51 microcontroller or Mitsubishi PLC (PLC's
input mode should play a role switch connected to 0V), Note: If the encoder is not
connected to the device cannot be directly oscilloscope (open collector output when there
is no pull-up resistor, there is no voltage output) to oscilloscope please AB plus two pull-up

resistors on the two-phase output;



Use : for measuring the rotational speed of the object, angle, acceleration, and
length measurement.

Use : suitable for intelligent control of various displacement measurement,
automatic fixed-length leather automatic guillotine machine, steel fixed-length cropped
controllers, civilian measured height human scale, college game with robots.

Features : small size, light weight, easy installation, high cost of significant
advantages.

Note : A phase and B-phase output lines must not be directly connected to VCC,

otherwise, it will burn the output of three tubes.





