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ABSTRACT

This project presents the control of the SCARA Robot 4DOF mechanical
arm. It uses a PLC as the main controller to control the movement of the mechanical
arm. It consists of three main parts: The first part is the analysis of the motion of the
mechanical arm according to the principles of applied Denavit-Hartenberg signs, algebra,
and triconometry by determining the degree of movement of each joint. and the length
of the connecting rod (link) of the mechanical arm are variables in the form of
mathematical equations to calculate the position of the tip of the mechanical arm (end-
effector) while using the obtained mathematical equations to perform additional
transformations by creating mathematical models. To simulate the movement of the
mechanical arm in the form of computer graphics with the MATLAB Simulink program, and
for the second part, a PLC will be used to control the actual mechanical arm. To verify
and compare the accuracy of the movement with the created mathematical model. How
accurate is the control of the mechanical arm. The third part is programming the SCARA
Robot 4DOF mechanical arm to draw graphics on a 2D floor. The mechanical arm has a
gripper design at the end. (end-effector) for use in drawing In addition, the program can
control the mechanical arm to automatically move to the specified coordinates, one
position at a time. which is from recording data on the characteristics and coordinates of

the target position of the mechanical arm tip. The accuracy is within acceptable criteria.
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ansnulsUszanvesnsmuaueenliidy 235 $dinnunguieaumansnisiadouiiuuuna
FazUsznausenismuntlagnsliouAsuvesudazdeievesuauna (Joint Angle) fiasnnsli
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HounduilievnAwesuusiazdasevowuauna Uoint Angle) gvliiuunaindoudilusgatus
¢ fsdursdidlddmguisaumaninsiedoufivesuunavauuuludnemiiuasuuudeunduiy
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Lﬁamu@umim?{auﬁﬁuaqLLﬁuuﬂaiﬁlé’mwuﬁﬁ@ﬁwLmu 1ANNSBBNLUUNTITN 2 HAnAY
Uoya31n G-code

WieAnw13slun1sesnuuuLuUSIa0e LARIHANTSIARauUTiveIuYUNa SCARA Robot Tu

sUWUUYRINTWNAElUTUNTH MATLAB Simulink
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2.3 TWsunsuuilaasinasalnsaiass (PLC)

2.4 S3UUAUFIY
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JUN 2.1 drudsgnaunebiiuazaeuiiineiveLuung

2.1.1.1 daulsznaunnsluiuazaauinanes

ﬁ";uﬂizﬂaumﬂw%LLazﬂamﬁ’ama%ﬁjugmmawuuﬂaﬁ?u éﬁ’qgﬂﬁ 2.1 %3
awUszneulufesusznanadaudundsmunuivhniifiuszanana Layaueauns 1auves
wvunanulUsunsuifnindeweily lnefiedesmuauazivardeya dadue dumisingg an
Jlériugunsaldune 19U HMI dusewesivdsuadoududutuindou lu mandouiliiiels
wyunalad audi lugiumiadimineg uazuvunavzyauldegiagndes wazusiuglawosd]
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drulszneunmenaldudiudseneunianuddydmsunsiill Tesei
s = Y = & A = a o A
NRAUANERNT DEIUUITNIUNNNAIZUTENDUMIY 1) 51U (Base) Badudiungnennnagnun 2)
14 ! . [ A 1 | ! 1 < ! PN al av v = v
Yasia (Joints) Lugaeusiasynivdusine luwvunauazsiduduinndeunlavawsuna Fete
AovzlUteontlu 2 Usstan wansinsned 2.1 3) Ause (Links) 1udiu Adeunasyningde

Aoausazyn 4) daudateveiuauna wie wasesdievarsuau (End Effector) iuduii Anms

= = = v J 13 ! Aoy o o
RIS IR RIZRN 9 AL UUAIUNAUNANUTUIU

ANS199 2.1 ANWULVBIVDADT LT LULIUNA

UszLan INYILD dryanwal ANBUNE
WUUYU R MsiARouTivuy
(Revolute) < > NYUTBULNU
WUULT Ld U NS0 3 M9 AABUTIRUULDS
Ao O\ TR I dudeulumuuwny
(Prismatic)

Y '

5UN 2.2 fegrnmnusznauveanuung

2.1.2 99ALE3 (Degree of freedom)
Tudiluszuu 3 Rlun1sidsuntuszuy 3 Raunsaasurglalaenisiiwasn

FENTIAIRIUIAL WAZLUNITVLLBIAES (Degree of freedom) uludnuiurenislnesnus

a

UoNDeN1s asunvesTnaiidudasy lnee1eerasasiuinusetssazduss fulaseasiamig
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2.1.3 fufin15¥91u (Workspace)

NUNNITVINUURILIUNEG (Workspace) AB WUyl %39 U3ung viavuaiidiu Jaie
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& Y vy a4 & Aa 44' S ° Y vy
“UENLL“UUﬂauua’lm‘mL‘Umﬂiﬂ FIAINADNUNNLLYUNAFATINITALATDUN A0 NINU VLTJENT\!@ UUIW I@IEJ

av ] a4 a =
V]illgﬂm?']ﬂﬂu RIDLNAAITULAYANY

2.2 wqwﬁaaumam%mim?{auﬁ%ﬂquﬂa

nufeaumans 1Yumseduefansindeudivesinglaedilifionsanussiinnsgsi A
wuarnadn ﬁﬂﬁs‘hLmﬁqmaaaumam%awﬁuagjﬁuﬁﬁLmﬁwmsmmﬁmaﬁmq luduveanis
Anvaumansusauunatulziuegiulasiainasdeseuasfinude Fraaumanive wrunatiy
annsoutseanlfidu 2 dau fe aumansuuuludramii (Forward Kinematics) faudiunism
fifpuazimnsluguvesnisudaseniiusvesdiutaevesuvuna lnefing v fmurauazsuyes
fosteviamun Tunandufusaumansuuudoundu (inverse Kinematics) as1dun1smensiiums
uazavestese lasfinsuiidaduvmsewvindienifusuesdru Uarsvesuvunaidleiiiouii

sugIU FmaNN1TwarISNTsliuN@saun1saaumanINg 2 wuu avesuneludiusialy

2.2.1 MmaiaRauivasinguiaunis
nsiedouiiveanvunadzidnuaznisiadoui Miduluunisindouiivesinguds
1n33 nande Taquianisarhidsunladdurasiiusunatuedoud Taofmumsdusius
sgwrieynamelulifimadasuatas mandeuiivesiaquianisiuazusznoudae ms v
(Rotation) uaznsideu (Translation) FsiRensindoufivestoronunatiues feunisdin
Ansgiinmaiedeuiivesiunainiiimilensinaadouivesinquiunieanld §938n1slu
mMsleginisiedeuivesinguiuniafenisinmsuiiie (Coordinate frame) 3ol {i} 7

[ o

Tog o fusndatiy 9 ag i Ao Muneaavzedowlsy Jansunfefidan1sideu Nuszneulusie
WU (x, y, 2) Afaaniusungevn newlsullazdafauazindouilluneuingaunsaasuiela
Tnsidsuiivesingudandedulunsyuiasiedounvonnsy o dunisdugfisuiumsy
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Translation Rotation General plane motion

/—‘\

A { <RACN

\ |

\ |

\ \
\
B - \\ \'B’ J
Tl ¢

JUT 2.3 nsvuveansuly 3 I

2.2.2 maviguinsuly 3 17
nsnyuvesnsuly 3 TAilalaenisanewny x, v, z vaunsu {1} i fn1snsuad
UULNUNANYBUNTHB1989 {0} IneldT5vonanmyn (Dot product) kagAvual unu x, v, z
yousua 2 \Hunnmesuileniae (Unit vector) agldium3ndnisvau (Rotation Matrix) i

% v 6 ! Y1
duusiunsnyusenIng 2 wlsulean

Xp X0 Yy X9 Z; Xg
R=1%1 Yy Y, ¥, 21 ¥ (2.1)
X 290 YV, Zg Z1 Zy

JUN 2.4 nsvuveansuly 3 @

Tumanduiumndosiuatnsy {1} wazvyulivisudu (03 aglduvsndnismyu

Xo X1 Vo X1 Zg X
0R1= Xo Vi Yo ¥V, Zo Y (2.2)
Xo 21 Vo Z1 Zo Zjp



va o a _ o P
lneAuaNURATUTNIVRIHARNAA (x,;yj—xj v, azlalu
0p _0pT
R,= R! (2.3)

Feluguremusuindinuasasinada nsvyusuainusy {13 Wuwsy {0} Ju

a s

nsaliunsynuiuamsndnisnulagn1sdmIualnaeEN1TINInEn S UA MU LeY

¢ ala L%

Aeaun1si (2.4) Faunsndnfinaaudfauiazgnisendt wmindidemsain (Orthogonal Matrix)

9

wio RESo(n) 1 SOM) ﬁamjm%qé?qmﬂﬁmw (Special Orthogonal group) 911U n

"RT="R (2.4)

Ingludivdalvasidunsmiamindnisvyuseuinu z 303U 2.5 s {1} in
INNTUYUTOULNU Zg Vouns {0} 1ugy 0 neldaunsanuduiusveamanuyaiu nwes

Tu 3 48 2gle

vovo=Ilvollllvilicos(6) (2.5)

Zo

Z

B
X

5UN 2.5 SuAinaINNS1UsoULAY Z

PNTUINTUNUAA1EIN1ST 2.5 Tusuususazialuaunisi 2.1 wasdaguauns

Tndeswls 0 duaedluniswnuainsinaud@main

xp= cos(0) x;-sin(0) y,
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y,=sin(0) x;-cos(0) y, 2.6)
20721

wazWasuvaaINmasulelaAiiy 1 deiuaslaunindnisryuasiian

cos(0) -sin(6) 0
R ;= |sin(0)  cos() 0 (2.7)
0 0 0

Faunindnisvyusevunuluaunisf (2.7) Ae wWnIndn1suyuiugiu (pure
rotation matrix) Inerdunisnyuseuwnuy 2 Faaunsaunumedydnual R, g agldauniswm

a ¢ & &
iﬂ%ﬂW5MHUWU§WUi@ULLﬂu Z Wu

cos(6) -sin(6) 0
R. o= |sin(0) cos(0) 0 (2.8)
0 0 1

[

TuvhuesfgafuansamunsngnsryuNugIusauwnu X uag Y lanadl

] 0 0
R.,=|0 cos(a) -sin(a) (2.9)
10 sin(a) cos(a) |

[cos(B) 0 sin(f) T
NN N 0 (2.10)

. -sin(B) 0 cos(B) |

lunisuszgndum3ndnisuguieldlunisingriniseieunvesiauna vila
lngn1sAasAuTosowazN1UABYDILNG kaEIN1TIANFURUS VR ILWTUTI YU

Wisuleuiumsug1ede 91n3UR 2.4 Inquiandalyuniisiaiuannidaveansudeds (0} el

a lo A

nsnyulaseuiiean uazgnininedfuilulmasueenananduiiuveunsy {0} wasin iy

Y

{1} wWhiudng neivueldyaiiiufeaduiumsy {0} wasnyulunsouduing laed 90 P vin

o LYY

nihflunsuendwmiesingiduiusiunsy {0}
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Z,

Yo
Xa

JUN 2.6 nsPnsamisudiuingudunsy

\ievinn1siiasaniiyn P Jegnalaeianmes P auyfin ‘P ilusuniwesn P

Weuwlsy {13 agla

P=ux;+vy, =wz, (2.11)

[

A1UNSOMNAAYDI9A P LAAguiu Op ¢iadl

P')Co
Op=|Py, (2.12)
P'ZO

WievinsunuAENnTs waziUSeuisuiuiemveauningnisvyuauauns ag

Weuluadlendu

Xp Xo V; X9 Zp Xolyu
P=1X1 Yy Y, ¥, Z1 y,||v| w30 P="R,'P (2.13)
X1 Zo YV, zg Z; Zpllw

lunsdindinisvyuveanlsuanndt {13 ase anansadiunsndvesnisvyuluusas

ATaiMsAuiY lagagdeefiansanauaiunsuyuwiarasu g uiumsugame
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naunsiluavsndnisvyuainilsy {03 Wu {1} auufdndinisngunsudnasy

sy {1} 1U {2} anunsaleunnuduiiusvesyn P illaiiguduinsy 0,1,2 fall

0

pZORllp (2.14)
0 _0p 2

p="R,’p (2.15)
0

p="R,'R’p (2.16)

ety
RN 3 7
IANGS o (2.17)

TUMTNUUVSNENITALUTINTOURNU X, y, Z WIBENITVLUMTUNAIEATY U VD9
MInguaziasannaiavewlsuiinisgu Tnemndunsmyuiieumsudagiuli gaum

3ndn1svyunIssunan wadndunisnguiisuinsugaddinasun3ndnisuyunisitun

e Ra

& N o v v

ﬁ’quumﬁﬂmmﬁﬂeﬁmsmmauLmu X, Y, Z AN UM
R :Rx,(SRz,aRx,GRz, GRy,ﬁ (2 18)

Waziile o Uay § ADYNUBINTTVLUTOUUNUTDUNTUONB dIU 6 Wag B Aeyuves

nsryusaULNuYaLsulagiu

2.2.3 nsiARBUTIINMsHeY
nsideufivesurunaszidunsuausenitssiedeuiinuuideunaziuumyuly
A3RTUNNTI A UM S éﬁ'ﬂ'gﬂﬁ 2.7 wisa {1} Annmsideumisy (0} Twiumia P aefi
it 2 wlsutuifiansindoudu e /P Aedumisesqa P iflsusumlsy (1) nsm P vide
fuisvasya P ifleufuiss (0} asmldainnisuannnmes TP fuinnmesiitluds garuda

YBIWNTY {1} ASAUNIS
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Op= p+0d1 (2.19)

x.

JUN 2.7 nsiadeuniveansilagnisideu

walunisideuainsy {03 Wy {1} Yulusuduiiesdeadnnsimundianiderd
AAN19LALINY e'ﬁqmamuh 9 wpawlsy {1} wlgunuisy {0} anunsaunulansun3ndnisnyu
R, Favh
%="R,'p+'d, (2.20)
Faduiiannsolddmunsisouieuiifavesssuuitsuuvanewisuld us
ziinnugLeE T Ut T UMW B NS LTI Lﬁmmﬂgﬂmaqaumiﬁmiwaﬂmmmi@m

WALANSUINYIUNY

2.2.4 n1suUadannus

MnMTieseinmyuly 3 Sndnsuyumsuvaiy 9 assturililaaunisds

Junisgauumindnisvyuiauadiaiedu dsaunisi (2.18) aagfinisiasizinisideuves

s (%

wsuagldismsuinnnmeiiinmesivludaduliaveunsudagduaniuamindnisvyu 4

aun1si (2.19) Fevia 2 aunistianunsaldluniseduienisvyunagiiowvesvlsuifnegiuingle

Weusdpslinisdnguannisivl Gsanunsadouaunistndliegluguuwmindliidu

_[R d 3
T /000 I/,RESOB),dER (2.21)

Wning T anuaunisy (2.21) Aewuningn1suuastonwus (Homogeneous

Transformation) adun3ndfisanumindnisnyunaziunsndnisiiewdaieiu iioansy
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Aun1TIidUaILaZIUNZANNTIANNT (2.18) tavauni1s (2.19) lnen1siuninguainisiuag

eniusazeglugUaunisaail

nx OX ax dx
ilq_ |y 0y 4y dy:noad
Tl 0. a 4 b oo (2.22)
0 0 0 1

We n=[M Ny N7 o=[0x 0y 0T ag=[A ay a7 fg
NAKBIUNU BIAVNIURY X, v, Z ANEINU Wisudusu {i} daw d = [dy  dy  dz]T Aenwes

vaniidnvesyn Anlaveunsu {i} ieuiuinsy {0}

¥

AN5WUANBNNUSNUFIUIZUTELNDUMILLUNSNDNITHA DULALLUNS NDNITRUUIIY 6

EX] 9

N

=De

GEUAMERZN

[ T Tl 0

1 0 0 a 0
X[ HOAOY _| 0 cosy -sing 0
Transl, , A\ Gt Trot, 4 £ |[Soms cps, 0 (2.23)
0 0 0 1] 0 0 0 ]
(1 0 0 O] [ cosy 0 sing 0
S \E/0_ b L0 ONYJ0
Transl, , Sy Trot, g “sing O Al 0 (2.24)
0 0 0 1] [ 0 0 0 1
/] 0 0 0] [ cos, -sin, 0 0
0 I 0 0 sin, cos, 0 0
T L .= Trot, ,= 4 v 2.25
ransl.e=(0 0 7 . rot,,, 0 0" 10 (2.25)
0 0 0 1] L 0 0 0 I

Fuuning Transl,,, Transl,,, Transl, Asiun3ngn1sideulunuiuny x, y, z

ANEIU UaivSng Trot, 4, Trot, o , Trot, ,AOMNINGMTULUTBULAY X, ¥, Z ANNEIAU
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2.2.5 d@gldaaudans
miﬁmé’ﬂmﬁmeﬁmil,ﬂﬁauﬁsuaﬁmqLLS’ﬁam%q wazn1shlasenwusnladinng
| e v Y oA Yy v o a ¢ ¢ a ~
nandluidentuintisuiulssgnaldlunsiiesneimaaueansnisiiouivesuwsuna
wuilalaensinuisulviudedemunangiulugdiulaisveanauna §93nn138 nw1ada
sty 3 48 wuannsaamsuliwsunalaeslvagyinliiunaliosdmnas 6 audsdass (3 fuus
ANUILAE 3 AUTRANIG) AN NN HUSTAILUSTMUNIIUAT FIUIULNWALAILUS
2AANNUTUAINTIUINYBINUABLUUNG AIUUTINIINITANTIUINVBIFILUT B9 TnuRIauuRgIu
AU LAas TRl 09AES AU 1 VIAHanTuvefwUsinaatiies 1 dwUslinsiuan
Fendn dudstede (Joint variable) Feazlidnydnual ¢, \lo ¢, Ay 6; Faduesdinis
) v Y [ =l al [ = =4 = a = ¥ 1 A

wyudwiudedenuumu vie ¢, aslidwiiu ddalussesmsiindeuivestoreuuuibou

91N35N15aAAUS LU A UANNITO AN UALLNS NDLDNNUSN DS UNUNNSLARBUNVDY

v
Yo a

WsudmSuLsazUa benatl
v o I A ~ v v A v
St UANNNSIAUANERSNISIARRUNYBILYUNAkUU L UT TN s leulaTu

’T=4,(q,)45(q,) .- Au(q,) (2.27)

2.2.6 NISUIFAUAIEATNITLARDUNVBILVUNALUUSDUNAUVDY SCARA Robot 4DOF
AAUFANSNITARDUTNVDILVUNALUUTBUNT UL ITITNITANLIUANTILUTVB LAY
1958 AYNNUAGILILINIUA18UDILIUNE 1AEITNITANUIUIAUAIENS LUV DUNAUT bUUNIAT I
Tananemnau (Several Solution) #SalianursaniAmneu 1Aa1nd0317AlULS DIUDINUN NS
] d' r-:l' Q{' Y o [y a a I3 Ly dy a 6 o
Mauveswvunanazansawndaunluls dmsululiganinusatuinsieszinagamuiam
JaUAIERSN1IAA U VB IMYUNARUUNNALAEIdIS3ULULTA (Closed Form) Faasidunnsld

NYAMALAZASINUNR L UNITAIUIUNT TIAIUITNDTUINANAITIUNITAI UM LARIT

X2+ =L3+L3+2L,L,cos(0>) (2.28)
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nsdnguaunisiv

2 .2

COS(Hz):% (2.29)

&3 cos(0,) edlenegluyag £/ FansnsunuafnUsias AMunamuaunsi

(2.29) udwihliimenvesaunstunuenda1oguentyives £/ uansiAWILTUIRin X, y il
fﬁ’mumﬁ?uﬁmagiuaﬂﬁuﬁmiﬁﬂmumaamuna yillsiannsammouidulule

ANEuMsT (2.29) aansamdneuresaumsidlasnsi cos”! ansvindaedsh

wililddneuden widmiumaedeuiiveuaunatuasinisedoudilulufiemeta 4 agnia

YA A1PDUTDIAUAANS NITLAA DU VDILIUNALUUTDUNA VBT P a18AImaU fauuaN

ANMUFUNUSVBINI NI

970 sin2(02)00s2(02)=]

By sin’ (0,)=/ 1-cos?(6,) (2.30)

U :.’1 ! L4 1 ‘ﬂl A ¥
ANUUFINITONIANYUUBIVBABN 3% 60, 19a1n

0,=Atan2(sin(0,) ,cos(8,)) (2.31)

Joint 4

Joint 1

5UN 2.8 yuspanuunkaninuduiusvensun 4 Wguiuimsusnads

9

930N 2.8 uansliiiuine 0, ldainmsanuianIuaunisi (2.31) duaunsed

AMDUVDIAUNITIA 2 AIRNBU FUARIINAVDY cos(@,) NMAAR sin(@,) U 2 A1 TIARBU
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v v & ' ~a = = o = A =l
nliuaziiunisssyviimiesvunalunsiituvunandeuilunwinuuinviewndeuily
N9AUAY

solasidunsmevesyudesied 1 vse 0, 99n3UN 2.10 uanaruduRusvo Iy

Tondu

tan(f) = Z% (2.32)

B=Atan(L, sin(0,),L,+L, cos(0,)) (2.33)
Lﬁla

B+0,=Atan2(x ,y) (2.34)
Fausmvestosiof 1 axdiewiiy

0,=Atan2(y, x)-f (2.35)

0,=Atan2(y, x)-Atan(L, sin(6,) ,L;+L, cos(6,))  (2.36)

mMImAesensd 2 u3e d, Jududereuuuiaou Jearusamuinlalnenissi

ANgeEulaevesunaieuiugiu lnaunisdy
d] =Z; +d4-d5-d() (2.37)
PNEUNIN (2.31), (2.36) wae (2.37) Wevinstoudunndaduadunisfiiaves

druUaneUaUIUNALAEYIINITNUAIAITALUAILUTNIMUAIL AN TOATLINI AN D931V DITD

ABA9° dnsUIAUMERINISIAADUTIVBILIUNALUUSaUNAULA
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2.3 Wsunsuiiaaadnaaulnsaiaas (PLC)
Wsunsudaaadneaulnsaaes wiefiowienduin PLC 1Uugunsalaiuaunis
NIUVDAATDIINIUITBNTEUIUNTIINOUAI) B9 PLC gnasistunsivelinaunuiasiad wuy

o w

| aawy d' c{' a d' = Py Aa '
Lﬂ']‘V]lJ“U@@U']ﬂWIUW'ENGU@Qﬂ']TV]ﬂ']iL@ua']EJlWLW@L‘Ua EJTJLL‘U@QN@TJlGUGU@ﬁﬂ'ﬁﬂ']UﬂiJVlﬂJﬂ')'qungﬂ

= o o

uaziafiosnmuasnsmuauaranaadedmsldaullussernaiu dduieininiter PLC
anvhaumauny Teedl PLC 2993018luves PLC axdilulasinsiwaiwosiiviminfidunae
Usztnananazdsnsilisianuamnsawdsudoulvvesnsaunulnls lnoifissnnsuduuss
Tusunsunmsvhaulmiviedeulusunsulval vonindu PLC asdidmilideudafuunmuas
ansldanuldlagnsdaegunsaingas wwwes viseaintdine aeseldiudunn due1dnn
sooonlumugummiuresgUnsinsoleiosdnsiludmune waz PLC Ssanmnsaldany
srufugUnsaldule feeadu 1a3osemunilan (Barcode Reader) la3asiinsi (Printer) wde
szuu RFID LHudu Tne PLC duanansautsnsldnueenidu 2 uiuy musuuuuvesnisseld
U Fefirenisldaunuuien (Standalone) way nsldvuwuusevans fadndefusindy
szuuiATety (Network) Bsagiiulddn PLC tureudraisdinuBangulumslinuuariodu
punsalmuauiidAgedndslulsaugnamnssy dmunsmuauadeadnslifinisiaud

Wunuudalul® ieliuusesansnin 1a9nseuIunIsean liuiniu

2.3.1 laseadauazdludsznauvad PLC

lassaseveaasasnruaulyswnsudaasdnaeulnsanse PLC ddiulsenaud

[

AAny Feaursanuseantaidu 5 du FaUsznaumy ineUsENIaNanNand BeANIN N

o

dunn/idne wasdneln waznsesdoulusunsy

sammmm miolouTusunsy

¥

= \n\i‘musggsuana'n -» —
g MmHeANNN - *
I Memory Unite
w 1 1 t
wirpseiidsni e

sUN 2.9 IaseaieanUnenssuves PLC

9 3
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2.3.1.1 wdheUszulananany (CPU : Center Processing Unit)
nigUTzAIaNanals 139 CPU 9wd13357 UTenoun187435883nLnn
a ¢ = A o Y o U v =
e uianazlulasinswawesednely Falvimdhilunisaivauussananagarmdstoyanse
Wsunsuauilasuanangunsaldiuduns wasiuteyaranuatuliiniieanudmanintiu

d{' o < l:gj 4 t:l' [~ <@ 1 ] 1 4 I3
Lmammi‘dizmamaLaiﬂaumayjawLUuwasummiﬂizmaﬂ%gﬂmlﬁ EIUYDIYUNTULDIANS

1%
I

muReulvvedlusunsunlasu lnennatlunisussianatuazduegiuiaiawny (Scan Time)
P Yy AN 2 oA ) | ° D% v =
Frgdvsaiidlanmvnananainratedady Wy uiuteyavedusunsuiinesUszinana w3e

ANNeNMLazaIsuTuraaulvve duswnsuAE Wusy

2.3.1.2 #d28A27431 (Memory Unit)

mi8AmE (Memory Unit) siwihiilunsifiutiufinlusunsuuazdoya
#1949 Faluseninedl PLC finmsviaufiaginnsistoyanian uaglusunsudlddnsidvlilu
mihenudieenifiovnisUszanananisvihenu lngvunnvesnisaudiszgaulsesniiy
Undaya (Data Bit) Wnenelumiienaudn 1 daasdirnaninznaedniu 0 3e 1mheaud
484 PLC agUsznaulusmemiiennudi 2 viin fo niheanudwietaniniuay wineaudi
0175 Seanunsnesuevherususazenlas

1) MeAaus1$9A317 (RAM : Random Access Memory) Vg 1y
mireaudlumsiAvlsunsuvesld uavdoyadildlunig iauves PLC Fsmhsaiud
Hansnitdeindunhearnusuiasgiuves PLC Aldnulunmsfuldsunsuiifinsudluvesy 39

=

miwarmdssanioziiuunneidsessunndng sooliftelfidssdoyarigniuiinliuay
tostudoyaigniulilu Wedalwiurdelidlndesseliity pLc

2) ¥18A211197195 (ROM : Read Only Memory) viuiinii vJu
miagauslun1siAulsunsuszuuees PLC uadldifuiiufidrsestoyaiiiotostunsdd
Tusunsu viiedeyalumhsarmdinsnmeludmnennusiildsndusiodiuunneidises
Yoy wiiitodrnfomieanussdatamnsarnislusunsalmlls usldaunsnauld Snits
nindnisdedisauaqliaiuisagenlauasdinailunisidateya (Time Access) 91191
mheanudmuuiingm fadudufiazdesiimsldmiearudnis 2 siesuduielfmeho

fanugneosauysal
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2.3.1.3 MigBunA/e19nwe (Input/Output Unit)

yeBuNe/1 N, (Input/Output Unit) azgnseitiuyaniuauiiiey
uazasAanzLazAdyn i ludigunsaiandeldau Feanunsautsdmveanisiany
sonu 2 dadleeil

1) wihedunaves PLC agihmihiudyaadunaduiududasdyyiu
deflazdadilunielu PLC Ssgunsaiduna (nput Device) neq flasthandefuniadunalidy
L1 Relay, Limit Switch, VI Inverter, Encoder, Temperature Controller, Photoelectric Sensor
Wioddluds CPU ileUszanananulusunsuAdsvesld Tnevhedunnaziiniiiinigsiau
Fasteluil
- wlassedudyanand v indusedudygrafoneans oueudenilneanliiusyuunis
MureIihgUszananana
- wUsduaunisusnuaznnglusenainiu (solate) wiefisgdesiuldlimiteUssuianana
Tasupnudsmenndgmnisauasiiours sutndudsa

[

2) whgieanaves PLC vumifdsduaaeanludulvanuiagmag a1

Py Ay va a v = | ¢ ° Y adou v |
N@uVLGUV]vL@IlIﬂ’ﬁLGUEJUIU?LLﬂilIL@’]VL’J GZN'VNJ'JEJL@'W]WGW]']V]U'W}iUGU@yja‘ﬂ’]ﬂﬂu’gﬂﬂizu?amaﬂaqﬂ

windwiodeyalumunuaunsninieuen Wi amuaNrasaln Newes wazitas 1lusu

2.3.1.4 unasaeln (Power Supply Unit)
fintnlunisanemasiniuazsnwrssauussiuliiudiunige ves PLC
Faunasdnglnves PLC duazuuseandu 2 ga Uszneusie gausnazdlidmivaunsaluayieas
Ql' av Y o o ! ! a 3 ) ) t-:l'
el LazgnanasllidmIun13ieI9svesdLBUNALaZLIANG IN8TEAULIIIUYEY PLC N
Aty avdegaienu 3 SeaU A 24Vdc, 120Vac kay 240Vac F99zinanbunisiaantag

Y

HaNIFUNINTUIINYLA WAEIIIUVBIBUNG/ La1ANATILY

2.3.1.5 wa3asdouluswnsu (Programming Device)
lun1sdeauly PLC Imsviauidazaesiinisdeulusunsumdsliu
PLC wiol¥ PLC vinisuszananalusunsumudeyadilasulnlulunmudeuls uavdsdyaald
o = ¢ v o A v = o o o ' & a
FuiAGouD WA YU UNfeInIs Fslunisleulusunsumdinzendunisteurugunsaln

Fousiaiu PLC Hunsilisuseluzuuuunigg idesdunmsideusoriuness aynsy w3en1s
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WousionwaIeve tnsluuSyainusadullasiigunsainldlunisieusie fiu PLC ety

aunsunstauldsunsuAdany

Y

Aeiu 2 Useian Ao AN masdIuyAAa kA Human
Machine Interface (HMI)

1) ABuUNILABIdIuYAAa (Personal Computenf an15td o e s
Aoufiumasluiiifelusunsu CxX-Programmer dmsunisinseszning PLC funsufinmedaiu

ypalunisauaudeunsaunlulusunsuAasirundyy 1B uns/wdne MMuAan¥enIs

(%
v 1

° X oA 0§ Vo v o = Aa ° v
mﬂﬂqLLagﬂ']VUWWUVIWU'JEJﬂ'J']ﬂJ‘U']I‘Vm‘U PLC 1‘1/1?1']3J’130‘V]'W1']3JLQ@UVL?JWQJﬂ']iﬂ']WU@VLﬂ

Aaufaas

ATsaazeiasd b2 ) o ghes -
| — wnsasdns Lifiszuumadin
Mdn

JUT 2.10 fregamssieneuiunesidaiu PLC

2) Human Machine Interface (HMI) ABN13AIUANHIUISEUY Bulnasina
V3OHIUNTITD NANTALAAIHA F901T Uazdnn13voya fneq Huntveuanua lagldnis
AnsiasEndng PLC fiu HMI e sudsndaaam3otoyan1a iuntisussanananatawaitily

muangUnIalenasaly

2.3.2 meildlunsieulusunsulvifiu PLC
N1 eulusunsuad sl PLC vMaunudaulevi aean1sniuuinsgiy  IEC-

31131-3 lasin1sAvuan1 g lunsidsulusensuued PLC anun 5 Anwinase bl

2.3.2.1 Ladder Diagram (LD)
Huamwflidsusgluzuiuuresnsifin feifiugiuanainisasaueu wuy
Siaduaz19a5lnia 9 Ladder Diagram azUsznoudae 519 (Rail) vl oldd1msuid ousafiu
gunsaiduwn Feiduaindnihdudauasdunsiiuvesnszua uazvamnvsonssd (Coll) Lilald

dmsueusieiugunsainiduensivg
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2.3.2.2 Function Block Diagram (FBD)
< A a 3 gj [ 1 al [y
Junmuinizduuuns@isy wagilantunmsvihanuuiediunie Ladder
Diagram waazin1si¥eunenutdulaseuite Inedsn1silsutiuasidnwaziduWaddu

1%

3 Aa A a
‘Uaaﬂ‘lfﬂagLLﬂiNW@JWNEWUNWQWﬂa@‘Uﬂl@@gLLﬂi@J

2.3.2.3 Sequential Flow Chart (SFC)
A a o ° o w o 1%
Wuarwndlaseadrenrsmaudunvuaduiu GeagUsznaunaey
drulseneou 2 @ laun d1dutu (Step) vasAdslunisujiinuluwdaztunsy waviauly
(Condition) Ain1uunlinszinA1d Slulaaztunou FId1U190NINUAG NYULNITUIIUVD

TUswnsulrmdulupunganisle

2.3.2.4 Instruction List (IL)
& a o [ ¥ = Ao Y o
Junmwindeuegluguveseninu daagildnyuzaaieiuniw Assembly
#3001 181LA384 (Machine Code) lnafinglunilsrdsniuanazisenousig 2 diu tawndiu

UfjU#n"35 (Operator) uazdiufignaAiiun1s (Operand)

2.3.2.5 Structure Text Language (ST)

[ 1Y) Aad ° = v
Junesgauamdifiuguinuauininaiw Pascal dsagusenauly Mg

1 g
o o =

Hnarl wazAds derddlaenalulunisideusie Structure Text azagluguvesmdaiingitaaiy
N13A1UIUAINITITNBT A9 ArpaunIsneadamans n1sideniisulunisviney wu

IF... THEN....ELSE usu LLazﬁwéﬁiugﬂmmmiﬁwmmmusﬁ'} W FOR, WHILE 1Judu

2.3.3 N159191U489 PLC

1%
a o v o v

N1591191u89 PLC diulngjudiaslaniudureinsviinuiugiuey 40unau uas

AzdnsVNUILgIgiunateasinieluiamilunfinisinauees PLC agisuauiloinisang

(3 s

w5aRuliiiu PLC &4 PLC 9891N1301539@0Ua0114eN15911911909gUnsalensalls uasuanmuwas

A A o Y a 1 =] o [ a A g v
\aagyinsnsamteiiananengg mnlidtamlag PLC aztdnedyaindunsg nduveya

[
=1

7139 A1ngunsallunileBunaduiuliluniteanudnduneutazgniseninawnuduns

(Input Scan) #839n1U PLC agvinn1suszanananulusunsuadsngloinisidouollagly

Y
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foyainninennusiUsznaudunounisUszananaiifoniiaunuasdn (Logic Scan) Tuvaisi
PLC ¥insUsznananuideuluvedlusunsuddsdue LDWNFVDY PLC fagiasunuadlun
Foulvdneq veslsunsulaefinisivdsunvasuesdrantugmaerduniazgnifvlily
mirwausutuiy waranfuliimieanuddansdisaviady e PLC vhnisaunuasin
aSAuuddeyaiedmalunihemudiaasatasgnddlufiniaeendng tievligunsaivie
Tnanfidesgiiuianiugvhauviehiiounuieuluwasnadnsilldannisussinana duen
Fumeuiiin aunuieing (Output Scan) 1 WoAugansawnuarding PLC fagnduluibudy
syl Ganseuaudinamiagldion egf 5 - 10 mS vieSmindusgfumuausouay

< o 1 v
AMUSIUNITVINIUYDIUNY USzalanananavad PLC fae

5UN 2.11 2sspuaiunisyiauves PLC

2.3.4 NMIALNUBUNALAZLDIANA

\WetladunauvensaLnuBunnaUnTaldunmi1ag Msed1iu PLC dugnaunual

Toyanseraniuzeing avgniluinulilumheanudilumenduiudefduneuvesnisauny
4 ¢ 4 A W = o Y} v 1 o 1

AnmgUnsaliodnaisiaiu PLC NignawnuasyinnisAnaendeyaaintumiieanudidseenty
Tnugunsaliendneg Fansaunuasdnuielunisuseuranalusunsu PLC agldrmsetoyatiod
melumhsanudwiny lnefasldaular vietayaisavedunauaziondnnluraziuiag
Ineidenduutufngzindiarteyanldlunisuseuiananan 1A udunauazodneinIg

Wasuwladlunanaaiazyinlyt PLC 3n15vinauftdnunnns zwnud PLC 9gUszananalusensy
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'
o o

luusagidslyunilusunsuluusindunizdosndnaendeyalmininisudeuwamnasa e

Tnsuszananaluswnsulaaunsavinlalnedne

2.3.5 Yoyalunitend1udnvas PLC

PLC azfinsinudeyavadmaniuzainnisinvegunsalnnaivsewuiees wiem

v @

Fouayausings nmieBunakazmiednae bl ilumiieaiuinves PLC Bedayanigninin

6

Huasgnuuseanitiu 3 Usenn lnednedemusuiavestoya Gelaun On (Bit), A3 (Digit), Lus
(Byte) Lazlisn (Word) Fsausaedursauduiuslana
11350 =2 lud

1 lud =2 fam

1 AR = 4 Up

2.4 ITUULAVITUY

domnludigyainusaduidld pLc \Huedesmuaumdn e?famiﬂizmama%aﬂa W
mM3Usznanaiiegluguesteyauuuiinea Wuiituoufiumes vioiaiesniugy du 9 A7
T owegluilagiu fduszuuarguiaduiiuguiddglunisuasdoyadia 1 19 anusn
\idesmiuld Feszuuiavgiuiignianldanuy PLC lunsi@eulusunsudids amuay visold

[y

lususing 9 Wy agilegaieiu 4 ssuu laun

2.4.1 55UULAYZIU 2 (Binary Number System)
foyadmiuszuuiaugiu 2 awUsznoulusieiay 2 @ fio 0 fu 1 Faduavgui
THdmsumsuszananalunwneenfinned wszanmsfigunsamdlaiwiernsnineatud
anunsalviuegfeiu 2 anuzde Wa AU Tn dufisulddudoya 0 fu 1 veuavgu 2
audu Fannsliiargiu 10 ealdduifeuinludmivldnusuneuinnesuarenaintlym
dugruldvdeusiudlugunsaimalnihfionsvedesiilvilinsuisaniuzoondu 10 aoug Fah
TAnAugsen ddlunmafudeyadessuuiaug 2 4 wsdnsdafulasnafudunguas

37U 2 $unareqdadsedulaefiszlannuermuvuavestoyafiviin1sdnnu
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2.4.2 52uukaYg1U 8 (Octal Number System)
Juszuuaugiunivszneudiedinaudiui 8 i Uszneudieian 0, 1, 2, 3, 4, 5,
= v < d‘ o £ ° o < v A
6,7 Basyuuiavgu 8 Uy Wuszuuauguigniildunussuuargiu 2 dmsulunisiiudeya 7

o v
Hvualwgyau

2.4.3 33UULAYFU 10 (Decimal Number System)
Juszuuaugungnininldiluunsgunaunsanuiiulanlvly $adszaiu
FeUsznaumglaviigay 10 67 Usenaumelav 0, 1,2, 3,4, 5, 6, 7, 8, 9 &1 ssuuiavgu 10 I

Dussuueagufiansailummaamuadamanslaieninssuues giuvivun M

2.4.4 53UULAYZU 16 (Hexadecimal Number System)

3 A ° % Y a o
L‘U‘LJWUUL@?@’]UVIQﬂmuﬂ‘mlﬁmLL‘WuizUULasug’lu 2 IUﬂ’]iLﬂ‘UGU@lIaV]llf\nuqu

LY

W dmsunisuszinananireuiunes nszdildssuuiaegiu 2 lunsiiudeyanddiuau
VANUINUAINY VNIRRT LULIUMEBIAIFIU 2 THVRIAaIeTn WAMINAUEULNUAILY oY
574 16 szifunisangUinlimdeimesduaulidingn 39lu PLC Alddinsldszuuiaugiu 16 Ju
[ J £ d' [ 1 o o =t
nantunisiansa1vestayaigniiuliluniionnnudl eunwavgiu 2 Mldlunis Yssuiana
ARBLYUAY TPUULEVFIU 16 8Us2naulUaefnavduiu 10 1aY agAladnysdn 6 A7 &9

Usenaumie 0, 1, 2,3,4,5,6,7,8,9u8e A, B, C, D, EF

M19197 2.2 ATNAIDENANUFUNUSTENINUAYFIUARE TEUY

baUZ U 2 baUFU 8 LAV 10 LAV 16
0000 0 0 0
0001 1 1 1
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 5
0110 6 6 6




0111 7 7 7
1000 10 8 8
1001 11 9 9
1010 12 10 A
1011 13 11 B
1100 14 12 C
1101 15 13 D
1110 16 14 E
1111 17 i 5 F

2.5 OLE For Process Control (OPC Server)

26

OLE for Process Control %38 OPC Server vinutinflunisidudinatsiunisinsodoans

193a3¥1I199UNTUNIGIIUAAIMNTTY LYY 1AT039NT HMI %38 PLC Auszuuvesly 3l

WINTFIUNNTARENSIUFULULTLY server Uag client Iag OPC Server azviinisudasiusinneanis

Fourovesgunsalsineg Nileussegiulilulusianeaidsiiu fe OPClUstapsaliielaunsn

Su-duagldtoyaniieg Taudulg.

2.5.1 KEPServereEXxé

TuuSgganiinusatuil azdinasld OPC Server Weonrosgning PLC AU Asuilmes

dmiunissudadayadmunusdulargvasrunaiioglusuues G-Code Uu gudeyadaguu

A1519U8 9 USHNTY Microsoft Excel AUn128A21031989 PLC 1 aldlun1sdauluswnsumds

dmSuNIIAIUANKYUNG SCARA Robot 4DOF luidinisiadeunlulunateq diunis lneidenly

KEPServerEX6 1u OPC Server @3lunisldauazdaansiunalasiasng
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r
OPC, MQIT, REST, EFM, ODBC, NATIVE CLIENT, SNMP I

TAG UNKING
810GIC

ADVANCED

\BASE
seRver  kepware: kepserverex: " [R&SR

SCHEDULING

MACHINE-
TO-MACHINE

’ DATA SOURCES' ‘
el - I = ¢

PIC OPC SERVER RTU / FLOW DATABASE/ SENSOR &
COMPUTER APPLICATION ACTUATOR

Ul 2.12 M3UsEandld KEP ServerEX6 Auaususig 9

2.5.2 Dynamic Data Exchange (DDE)

Tumsfsdoyaningudeyauulusunsa Microsoft Excel Suaglianninifouse
fu OPC Server lngnsdld Geazdosilingosflofiudinardluidonlesdoyasnuullsunsy
Microsoft Excel 1U&"a OPC Server LilotAudoyalufiviiesn PLC n3ouuldsunsy CX-
Programmer wuuL3ealng &9 Dynamic Data Exchange #5 & DDE HuLdl uunsgrulunig
AnfedoansszninslusunsuiiviiauuuszuudFUans Windows dsmsuaniddsudeyaas
Usgnoumediutszneudidrday 3 dau ldun [sunsuiidnsesae, nqudideyasy uavdoyad

#9915 wazanunsakusrdnvesnisitausale 2 35 Ae

2.5.2.1 wuU Hot Link
Hunasid euseru Dynamic Data Exchange (DDE) vt aldd@msusu

v = | a = a A ! v
Joyaiiiesetaies (Read only) Fsazdinisifeusenasniiainaennislden

2.5.2.2 wuu Cold Link
Hunsi¥eusien1u Dynamic Data Exchange (DDE) il dn115081uLa

Jeudayaadluld dwsgnimuaieulavseanailunisieudaionl’
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Applicatio

gﬂﬁ 2.13 d@1UUT2nNoUYeITeUU Dynamic Data Exchange (DDE)

2.5.3 nshnsadea1sHIUNaTRaYNTH RS232

dmiunisieunaneuniames ieldlun1ssu-dadeyadu PLC W1u OPC Server

(%
Y

Wu agldnsinsedaansiunesnoynsulaely RS232 ¥4 RS232 Aounsgunissu-dideya

v v IS

ATMeALUUaUNTY (Serial Communication) Nfin155udseyaniululuvezdalasia 2 fifAnig

kY

=) ! A saa = [ %7 [ 1Y Y v [
%30 Full duplex nandmegunIaiifinmedeasiueguuauisasunazdetayalaniouy fuly

(% (%
v o Y 1

NaNALNU é?fami%’u-dﬁauua dusuaniuzandn 0 Uuagiissaudyanasaug 3 Taan luauds
15 Toawi uazdmvaniuzasdn 1 ailsziunssdud -3 lad lauds -15 Tad Famshlulday
fursasadneatiuisfosigunsallumsuvasseduussfuliindeiiio 0-5 Taadk dwiuniads
foya uardmiunnsudeyatiazdeatasusyiunssiiliigendn 43 viermnd - 3 Felunissu-
dvfayaarUsznaulufmedouserionun 3 W faguil 2.14 Fsanansn euield fedl

1) Tx (Transmit Data) fie anefilddmiunisdetoya

2) Rx (Receive Data) fis aneiilddmiuiudoya

3) GND (Signal Ground) fi® @18n510 Wsea1wD19BsluASIBuAngusIAuln ¥

'
a

710 Tan

MASTER PLC
e RX| 2 4 |TX M?‘Panuzs)
TX|[3 3 |RX
GND | 5 6 | GND
RTS| 7
CTS|(8 :l

UM 2.14 fegranaitouranauiamesidniu PLC Hiunainaunsy RS232
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2.6 waLmBsLUUHLAY

vewmeswuvaiiy niefliSoninaiiulwewmed (Stepping Motor) Aieueimeslinwin
wils AgnihuUszgndlddmiunsauauifinsivuasums wagianslitunalnnisyianuy
yeaA3eadnsiifeanisauutiuduaz AL uDUTIg Fsmsmyuvossawmesuiaiay S
uanenanuamesYindug dufifefintamuresmemefuvvadiuiuasdinmanuui wiseendy
flazdu vidadiu Tnenompuluusezaiutuasdszosdion q fu wu vl aiivar 0.9 e,
1.8 9371, 3.6 937 WJudu Favdnmaiauvewemeseinfaslddug fadlunstundou

waimasluiinsvyutawesvladuuaiunsavyulasouwny 360 a9 laeiiyulunisvyuiay

9 9

v 6 [

pusilunismyutiuasiianudpdunduiusivdyaratadninglituuewmes

2.6.1 1A59a5191AZUANNNHN9IUYDINBLAD SUUUALAY

Tassafraneluvesueinosiuvaiiy asuansiagudl 2.15 Uszneuseaininos
(Stator) Aislunaimituey wazdndiduunumyuvdelsines (Roton) 1uusimina1as lnendnnns
WMauresaweiuuvadiufe Wedrenszudlilvaiurnainaminesazyiliinnis wideath
ﬁumammajmﬁn%umaﬁmwﬁLﬁ@sﬁumﬂamuLL;J'mﬁﬂﬁ%ﬁﬂﬁﬁmmimumaﬂsma% Fanseuadi
Pelvifusamesuuvaiiuareglusiuuuvesdaymaiadvilidediisdidnnsodndvio
rasfunaweslunsiifadyaaneuteulitutewes Wnadleinistienszualugwaainu
azanogaraifiosazinarinliuaweuvadiuiuinnsnyuednsdeides wagmndosnsli

[J LY

s ° 2 a0 ] o ] =
ll'f]L@]@illﬂ']iﬁﬂjl‘uvl,ﬂ@]']ﬂ"ﬂ']u’)usﬂ@\iaLmﬂmﬂqﬁu@uu ﬂqﬂqsﬂmqlmﬁﬂﬂqﬁﬂqﬁ ﬂsgLLﬁ‘WLﬂuaﬁuﬁqu

v

WadN1UIAAINIIUIUIUALAUTNFDINTS

JUN 2.15 sawesuuuaiurugrgails wazvaeyululdinseaiy
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2.6.2 YlinvasuaInasUUVEIAY
I3 [ 1 [~ a & a a 16 .
wawasuuvaiivansoudseaniidu 2 ¥ila fe winydlngns (Unipolar) uag
gialulwans (Bipolar) avisaesilafunewmesuuu 2 wa lnsudazuuuaziilasiasnuazyn
= oA ' v a a s o & a d 4 [ a
Wensienuanaeiu Insluusgarinusaduiiazvesiuiiivsanizuomesuvvanuyiln

= =

Tulwans Fafisneaziden fadl

2.6.2.1 wawasuuvuaiUviialulnens
wawasuuvanUrdalulnaisezilassadsidanainnigludiuiu 2 ga
1 ) 1 1 ° o ! LY I v
wiseonduyn A uazyn B uazlifiyadedmsudowsnulnuinnsvyuraamaituaglinis
FunTEuansEAuUrIuaLAasINaYanaIANs 2 ¥n vinlidlanesieaanunldauiiesduau 4

du Inglassassvosameswuuadivainlulngls uanenagui 2.16

Bipolar

+

ot

20 i ZWT
T

®

5UN 2.16 lAssas1vasamasuvaldiUrialulnans

2.6.3 nsdnensznanszfuliiuusmesuuuaay
o v ¢ & A - = P ~ = v &
nsmvausardiNshitawesuuvamuinmsyusoniaunluiasaiu s 1o uu
ausavlalaenisanensewatnlununalnannesag1ennad lut19mu T9N15918NTELaANUIL
ludnwaeAdugisuwazinisiuseunsviauny Inedsnsanenseiatiuaiunsanuseandy

3 uuu lown wuunguadu 1 wld, wuunlgandiu 2 i wazuuuasaany

2.6.3.1 wuunaaaiy 1 e (Full Step 1 Phase)
nmstnenszhanseiuliiutemesiuuaiiy wuungady 1 wa asdunis

IensehaiatuNamasiuiazun 1neiSe9asuaInInaIni 1 2 3 4 %39 4 3 2 1 AUfd N19n1S
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afiui wla 1 el 2 el 3 el 4
1 Y1197U - - -
2 - ¥I191U - -
3 - - 91U -
il . . - Y9U
5 Y1197U . - -
6 - ¥9U . -

2.6.3.2 wuugadiu 2 1d (Full Step 2 Phase)

nsTenssanseAuliivtewmesuuvaiy wuungainy 2 wa tuaz JJu

N13n33A Ul UNazINaINTULABIRUKUU 1 1d ULAIZKINTNAUATINUUY 2 1laduae Nz

ypaInTiay 2 Un NegamulnalAesiu 1y 1 uay 22 wag 33 uar 4 4 uag 1 vse 1 uav 4 4

Wag 3 3 Uay 2 2 Way 1 auifienien1svyuYestawmes aiun1snseauauisagla 910

A13797 2.4 SuMITBNTTRANTERUMUUNGALAU 2 wid

AU W 1 Wl 2 a3 a4
1 ¥1197U 11974 = -
2 ) 197U 19U -
3 - 2 19U 197U
a Y1197 - ’ e NaM!
5 711974 11974 - -
6 - 11974 - -

2.6.3.3 WUUASEHIU (Half Step)

1 £% Y 4 < < 1 r-:{' a
n1satenseianseiuliiuueweswuvaiuidunisdtenseualununaini

1 wazanadnil 2 aauiull Inensnszquuuuiasidumsiiudiuiusey vesnsnseauliunnniu

buowmeshuvadunys Ity wazlinnuwiug1 Nty Fa19un1snseAunINnsIen 2.6
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o o w ! v/ = <
13199 2.5 aﬂﬂ‘Uﬂ'ﬁ’ﬂ’]ﬂﬂigLLﬁﬂiZQULLUUﬂNﬁLG}U

afiuf wlat 1 el 2 il 3 wial 4
1 11974 - - -
2 Y1974 ¥1197U - -
3 - 11974 197U -
a - V91U 91U -
5 - . 197U -
6 - g 91U -
7 - E - 19U
8 Y1974 - A 19U
9 y1197U - ] 19U
10 Y1197 711974 = .

2.6.4 2925TULBLADS
Tunistuawaslasunfazdounsesulunsdilaenss vlruewasyinaudu g
4'> =1 < a | 1 a ] al o ) Y a
Fe91aimnuSranniuly dwalnldiieanuliiadeslunisyiieu wazenavilminanueinwas

ATUAANAIALUNITAIUANDIAINITULUTBINBIADS AItUNITUTUAIISIVBIUBWesTldITan

a a A

wsssulnindeuliiuuenes 3entsuRenisleuiadludunamasunuy uwiusuanunineiad
' - I 1Y) a v aa &~ I o ea & s

Y3909 e lbaRIuTItuRAsnIudan1s 8nsilisendt Wadinsue quawmes (PWM) aenis
AIUANIAENANNITIUTERUNTAlaNINAiANA1) Wi Siad NsuTanes led viaueala
Judu Feeastunemesnldluusyanidnusatull Ao Microstep driver iulasiesauies
UBLMBTUUUADWNAAT1ITUAIN IC TBE600HG Y17 lun15AIuALAIIMS ILALTANI19901

19LMDSNANNT0I8NTEALR 0-4 wautd wazdrewsenulnnszhansals 9-24 Thas
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POWER
20-35VDC

ﬁ ﬁ 5 Division selection 4 | Black
1 signal -1 | |

— Green

B o Zero point 4+ |

30

X Please refer to Q-40 for
standard wiring

excitation . o Orange
oy output signal R Motor
Controller

2.7 Wndidnvsnisutwas

Wladidnvsniguwes Aewwwwesilydmiunisnsadunisindoulmvesing wie
AsIRdeUIINgUIeveing Inenwuwesvliatvinulaeiliddedinnsdudadidng uiaz ande

PANNITIUNTAIALSULAITEMININAGILES (Emitter) N1Asasuwad (Receiver) anuyaizunIng

M99V UUANIINNSAAEIINAdmasd sl asiauniuTnguiegnuenun e Ing dnalv

Y

fsunastiuiiannensvinundasuld wagiiiAsdugaiednsiiieinluldenuseld

q

2.7.1 vannsuladidnvsnisuwe flHluusayaninus
Tlnddnmsnumesithadludiyainusatuiiie PMKad Wulrlndidnn
Snwuweifidvwadniivsvenedyaalu anvazlasaiiaduguda U vieduy Fafleas
muauﬁlﬂuﬂ%mﬂﬁmm (Emitter) waznAsuuas (Receiver) ndnnsrnauveauesiuey
p1fenanniIsif et uiulnlnd s nnsniguires ¥l aa1uaIn1unan (Through Beam

Photoelectric Sensor) @siindnnisAelinindanas uazniasunasivegasatruiuluvaend

v
A A

anzuninAsulasazaIusasudwasndsaanuiandidslanasaial el InanseTueuy

q

Wruntwuees waylurisanasidananairduasyliniasurasliausasudygralen

o

v
Y I Ay A a

sndumsiibissniglurensugesiunsiailaindiinguietunuviney wasazvilaniue

9

FnAvasNAsukalUdsuly Fazisenanvaznisvinaukuull 91 Dark On %38 Dark Operate
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Sensing object

Receiver
element

Emitter
element

JUN 2.18 mMavihauvedlndidnrinsueesiuy U-type

2.8 AUFUNUS TENIN9TLUSNIUATIATISD
2.8.1 528149 (Distance)

&

nsideuiivesing LU sooud dnd Smganlueinia wudrdumisvesingiinig
Wasuluanifu v3enaniringagideunindumiafuldsiumising fsezi3unnsndoud
uiin madoufiuuuideusiuns (translation motion) fismausuaiududunienis
\AeuTiuagiumisaaTherasmandeudl fagldszermananusnmudumansiedeudity
sypyyaliddnual “s” 1WuUsSuuaneats Aedludauiniieseg1aien weld

a = 1 <
VINNANINURUIGLUU LUAT (M)

2.8.2 n13nszaa (Displacement)
deinginisindeuitansumimilsuddadumimisnmsuendwmisinifiey
fusundadn ielhdlalddnaudesueniisssssviauag e Usinnivenlinsuienis
Wasuswmis Bondn manszdn

Vo Judsunannnees dvdiedu wes (m)

nsnszdn ludydnwal “ s
nsnsednmbiannidunssni@euingnasiiulasainaingasusuludanaaingvesnisindeui

AUYIVDIAUATILNUIUINVDINITNTLINLAL NANIRIANATTIL LN UNFAYDINITNTLIN

E‘Uﬁ 2.19 S2UTNLATNITNTLIN
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2.8.3 315157 (Speed)
Wedngdniswndsuniusuinanvenliiningiuedeunlimsiuinmietdestiu fe
[ & = o [ < =2 o o A = L= [ a
9n3157 Felaeiilu dnsnsa vaneds sseeneningedeunlaluniial vie gnsnsasu
LY < [ 2 €9 Yo v ¢« gy ' 1a ]
srayn1e dnsusudulsinaanaans Iddydnwal < v 7 dmhe wesdedui (m/s)

ICYTNN

dasusr =
nan

s
(2.38)

dle v Ao dnsudvesing dviie wasdedud (m/s)
§ AR TrEENINwesing Iniiy wes (m)

t fe namdngldlunisiedeun dvide Ui (s)

Fns151EsauUIeanle Al
[ =3 d' & d‘u d' d' d! 1 1 dl> d'
ansUINRAE (V) A szuznitingeasuiilaluntwmienal (ugisiainii

[

AdaNaNsu Nt aunsaeuduaunisle

As
(2.39)

Vay™ Z

Ve AB 805U5weaing dmhe weseedudl (m/ s)

As e sregniweding Imhe wes (m)

At fe waningltlunisiedeun Ivie i (s)

onsuvarlavaznils (v) Ao srwzmsiadeudilalundonienan Weviwan

A o v =~ 1%
VAR UNUBYUN) aunsaeuaunsia

As
(2.40)
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~ P % < & 1 ) 1 a a

We U e dnsniauslavasnisinhedu waskeud (m/ s)

(Y < el' A 4 Y = d' n" ! o [
ARTILIIAN (V) AB ﬂ?iUEJﬂGLMVli']U’J’DG]QlIﬂ’]iLﬂaQUVIE)‘EJ'NﬁJﬂLﬁiJ@VLﬂJ’J'H]%

nsanlutinalle o
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35N15ALHUNU

Uwﬂfwﬂénﬁﬁ%miﬁwLﬁquué’mﬁwﬂ%mmﬁwuéﬁﬂ%ﬁLﬁfamﬂ'Lﬁ'm%’aﬁumzmumi
Tunsvieu Tuneuuagisnislunisdavimaenaunisussandlddnnsuaenguisie el
annsadmrilassnsussgndld PLC Tunsauaunisiedeuivesuauna SCARA Robot 4DOF
T dulumumaumaninandeuiliussa Tngusvasnuildtmualy lasanmsosuunduney
Tunmssdunuldfeteluil

3.1 INTIUNTOBNKUUNITINNUY

3.2 MsfnwugIunedoufivesuauna

3.3 M3UszenAlElUSLNTULUUTIARINNATINANENS

3.4 n1590nkUUlUsLNTH PLC AIUANMIYINILYBILIUNG

3.5 NeRNkUUMEAUINNIYDUIUNG SCARA Robot 4DOF

3.6 MideuRe OPC Server KEPSeverEX6 Wy PLC

3.1 ANTUNITIDALUUNITNINU

_>| MATLAB Simulation |‘ ____________ —»  Compare Joint Angle or Coordinate Destination =~ ®#—=——————, :

Microsoft Excel KEPSeverEX6

Send data form Excel

Select Actuator

| = | SCARA Robot 4DOF

PLC

Manual mode

Inverse ‘
Kinernatic
Motor Drive

Controller Auto mode

Design ) Hurnan Machine

Interface -t

Monitoring

A4

A

Measuring Joint Movement
Stop when the limit is exceeded. —@< W& g Move

:’J‘Uﬁ 3.1 MNTIUNTVNNUYBILATINAG
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Tudusnasfunisnanfenimsauniseuiamunvesasinisnisuszendld PLC
ATUAY SCARA Robot 4DOF 1AW Graphics uuity 2 iR {unsuszandien PLC wlddniy
M3AUALNNSIARDUTIYBILTUNA SCARA Robot 4DOF Tasfinielu PLC agiimaioulusunsaly
MIAnMAMLIaManNTiAReuTivesuTUNG Senednmann PLC dudyanaiaduayiia

NN UTBINamBs A natludnasiuiietunawesvidenaurunand oun lUgasunus

o w

Ao A a ™~ < a vy ¢
Wwneiiimuna lnefinsiadeunveswsunatulzgninduveuunlunisindeunlanewues
= Y Aa a o a = | s - vy v &
iedesiunsaliiinniseauiianain daludiuvensuszgnd PLC iiteAIuAuUIUNat19RuLl
ziinsvihnusdudieudedugldan (HM) Fadlinsesnwuunieriutiligldlaviinis
ANUAA 1AL WU IMUIEUDINITATUALKIUNG KASLAAIANBIANATDINITAIUIULAE
Uszianaigldlavinnstuiindn weninildalinislduuudiaewmentinmanslusiiuuves
NIINNABUNILABDINIUNITAS S Graphical user interface %38 GUI uulUsunsy MATLAB tiVe
o Y o [ o d‘ d‘ dl A v o 1 ! a :’1 4 Y o (%
dnlddmsunistassnisindeunvesvunalunisindountudsiumising q snnsdslddmsu
I A4 A ¥ = a A a - -
Junieaielunsnsisdeunnugnievesnisinfounvesuaunaniinisiniouinly Wiesuvuna
anansaadeunludsiuniignaewdiasiiuilandulvidusvunalagfnnunsesdouinniuay

a g v & o v o = . & aay v Lo a

n13AR U T UG AUTURDUNS 0E1N50IININ Graphics Uuu 2 U6l wananfidadng
a$19n15WWeunrany OPC Server W1 KEPServerEX6 ialddmiunissudayntayavesiiin
suwnusielddmiunsrivauwvunaliinsyiausuusnludflunisndeunlugwinumislag

aa ° P
ANUNTNSAUUALA
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3.2 MIANYINUFIUNISLARIUNVDILVUNS

P v Y} ¢ a

Juns@nwiugiuiifesdesiuuunanierueudisuainisossunisnyuidly 2 98

waz3 N6 awdduiade Aagui 3.2 maseuiiugrudinaindunisaesealidusesaunis

Y

JauUAIERSNISIPRoUNKUUTaUNAY i brlaaunisveswvunanldlunIsmayLveusiazLny

Foundation of Robotics (©) Add to Wishlist

@ LEA‘R‘?\:‘\NG ROBOTICS4ALL MODELLING & CONTROLS
Enrolled: 292 students 22,
Description Curriculum Reviews
Lectures: 42 L
C i Frame and Wi 1suvav)
Video: 42 3]
® Part Ok Coordinate Frame (IWSUWQ) S 12
© Part 02 Reference Frame (WsU1059) 2 Level sdugo i
© Part 03: Rotation in 2D (MsHyulu 2 G&) X 22
© Part 04: Rotation Matrix (WWnSn&NsHLYU) 7
@ Part 05: Operation Rotation in 3D (misHyulu 3 06) 7
© Part 06: Sequence of Rotation (1dunmiskyu) 1
© Part 07: Description Orientation (msasunefiANv) ¥ 2
© Part 08: Aircraft’s Orientation | (fAMvvavYMAEU 1) 15
©  Part 09: Aircraft's Orientation Il (FAMvoyavaIMAENU 2) 9
© Part 10: Position in 3D (churtolu 3 0&) = 15
@ Part 11 Operation Translation (mistdou) n
@ Part 12 Pose and Transformation (Mmvua:msuJav) 2
3 © Part 13: Example of multiple frames (encHoghonseinaowsuy) r 01U
© Part14: ion (A J; 1 10
© Part15: Standard (msuy; asgu) - ou
J Quizunil 1 Wsuua:msuUav 13 questions

JUN 3.2 Anwifiuguiingiteasesinamlsuuaznisula

Basic Robotics Termit (e SnemisHusud)
© Part OF: Kinematics (daumaas) on
© Part 02: Degree of Freedom (DOF) (20/mdas:) 10
3 @ Part 03: Example of Joints (endagwavmaas:usinndioa) 16

© Part 04: Example of 2D Robot (enchagwHusudlu 2 Ga) n

2.

© Part 05: Serial (6 14
©® Part 06: Types of Serial Manipulators (Wwunaaynsuus:tnndwe) 8
© Part 07: C ion of n-DoF Manij (Fuana 14
© Part 08: Imp  of Robotics (AW i 16
) Quiz unfl 2 Basic Robotics Terminology 7 questions

JUT 3.3 Anwiiiugnuiingdesddwiluine1nisueud

U
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ling of Serial i (ms3 i naas)
©® Part O Types of Kinematics (daumaasus:tnncoa) 14
» Part 02: Setting Frame (MsfHuQIWsU) 10
® Part 03: Conditions of Frame Setting (SoulumsrhHuQIWsw) 3
®) Part 04: Denavit-Hartenberg Parameter (DH wis101025) 16
2 Part 05: Denavit-Hartenberg Table (s DH) 0
® Part 06: Forward Pose Kinematics (msAusuriimuoaumans) 16
) Quiz unA 3 Ki i ing of Serial Mani| 6 questions

UM 3.4 AnwinugIuiiieI18an159180 8 UAENT

Y

Forward Kinematics of Serial Manipulators (misdiususaumaasvavouvunaaynsu)

Y Part Ol Inverse Kinematics (msfududaumaasdaunau) 6

D Part 02: IK: Geometric Approach | (msfFusulasmstdisuiacia) m

Part 03: IK: Geometric Approach Il (msruulasmsidisviatia) 7

D Part 04: Example of 2D RR Planar | ((agwHusudwauun 2 0d) 15

© Part 05: Example of 2D RR Planar Il ((haghwHugudwauun 2 06) 10

©® Part 06: Example of 3 DOF RRR Manipulator | ((b2ghwuvuna 3 20maas:) 12

© Part 07: Example of 3 DOF RRR Manipulator Il ((baghouuuna 3 20mdas:) 5

©  Part 08: IK: Algebraic Approach | (msAwsulosmstdwunaia) 10

® Part 09: IK: Algebraic Approach Il (mssuoulasmsidwuaia) 9

Part 10: IK Algebraic Approach Il (msAwdulosmstswsacia) 10

© Part 1: Example: Spherical Wrist (encibaghodalauvuna) 10

© Part 12: Inverse Pose Kinematics: Articulated Robot | (MsFusuimy 9
vaumaasgounau)

© Part 13: Inverse Pose Kinematics: Articulated Robot I (msAuduiin "
vaumaasgoundu)

) Quiz UnA 4 Forward Ki ics of Serial ip s 8 questions

5UN 3.5 AN INUgIUNEIT0INITAILINIAUAIEAITVDILIUNS

Kinematic Modelling of Serial
Manipulator (ms31aovqusudido
Paumaas)

FO u n d ati 0 n Of RO b oti CS Forward Kinematics of Serial

Manipulators (msAusudaumaas

uaouuunaaqnsu)

(sELBssAUAa © ' Part Ot Inverse Kinematics (

1001 ULTABLNS

‘j tic A‘,‘,‘,W © : Part 02: IK: Geometric Appro.. Q

] Part 03: IK: Geometric Appr.. (/]
] Part 04: Example of 2DRRP. -]
[>] Part 05: Example of 2D RR P.
Q

[>] Part 06: Example of 3 DOF R.

P

5UT 3.6 MegdranmsAnuitugiuiiiertesiunisiafeuivesvuna
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3.3 N15U52eNA MU TULUUTIADIN1ANAAIENS

finslduuuinassuauna SCARA Robot 4DOF Aegunm 3.12 $3uiulusunsuuuudnges
yandiamans ilonsiaaeumyLvassiazuny Wedsurdumisidal, y, 2Uasuvuna

T4TUsunsu MATLAB R2022b MATLAB GUI Tunsuszgndlduuudiassnsindouiives
LYUNA NANNITIAUAARSNNTIAdsuTivesuvunaLuUaundy i llFauniseaumansnsg
\nAeuivosuIUNa SCARA Robot 4DOF sausmansnisiadeuiinuudeundudsaunsi (2.31),
(2.36) wag (2.37) Wlevhnsunusvesanueniuseadly aunseaurmaninisiaieuiivesuy
nawuudaundu Tnefl d, fawdu 0.120 m, d, Al - 0,040 m, d; Fawdu -0.090 m, L,
Ay 0.200 m way L, fiendu 0.195 m agilildaunstudifvauniseaumansnisndoud

YDILVUNALUUE BUNTUL L9

gﬂﬁ 3.7 2830 IUNASCARA Robot 4DOF

x Ao AAALUILAY X

y A9 WAALWIAY Y

L; A9 S29¥N U 1 9094UUNa

L, A9 S59¥N U 2 909LUUNA

dy Ao F28LFIUVDIIUNG

d, A® S2E¥eIEnINg L, uag L,

d;s Ao SzugRNTEing Ly fevateiinn
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02 (L)L)

T —COS(HZ) (31)
Smmuaduduysead

Cr=cos(6;) (3.2)

S,=+ /J-Cﬁ (3.3)

szatan2(52, C2) (34)

0,=atan2(y, x)- atan2(L,S,,L;+L,C,) (3.5)
LNUAT

2 +22(0.200)2-(0.195)°
| / Y 5)
O,=atan2(V 1-cos GO (3.6)
0,=atan2(y, x)- atan2(0.195S,, 0.200+ 0.195C,) (3.7)

o w 1

= = = A a o ° Yy a1 v
WIDIINWIUNAUTZEZNITAABUNNAING AT (X, y) Nanusadanmuinlanesdinites

AINSYYNULIUNANIANNT

J2H2 < Ly + L (3.8)

nulevinsaie GUI Taetdnenaunisi (3.1) audia (3.7) ussendld lnedmuald

Woulalunisvinau sadl
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l Suduldau I

<
<
A

ARG START/RESET

A

taudrfifimdhviue (x, y, 2)

AAYY INVERSE

Anuvnayuveuiaylana(ql.d2.3.94)

UEAIAITIRIUINU

GUI

TumaurunauaEAIN NN LR uAasdD

Aofignanld

l WM I

JUN 3.8 uana Flow chart Roulun159 9 uveluuiaeentineans

ngumwauaadulusunsuniseenwuuninsewaziaulanisinusududidaves
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UpdateSCARA Datafilem | DisplayBiGm 3 | #
72 l % Get default command line output from handles structure -a
73 L varargout{1} = handles.output;
74
75
76 | % --- Executes on button press in inverse.
77 function inverse_Callback(hObject, eventdata, handles)
78 | ModelName = ‘updatescARA';
79 || global var;
80 | xsget(handles.x,'string’);
81 X = stranum(x);
82 if ((x <= -350)&(x >=350))
83 msgbox('Please Select PX Value In Range -350-->350'); -
84| end
85 | y=get(handles.y,"string'); -
86 y = str2num(y); g
87 if ((y <= -350)&(y >=350)) =
88 msgbox('Please Select PY Value In Range -350-->358');
89
9% -
91
52
93 ox('Please Select PZ Value In Range 20-->1808');|
94 _
95
9%
97 -
98 0.06; —
99 5
160 2 - (L2)"2 - (L3)*2)/(2%L2%L3); -
101 | C2f = round(C2*1000)/1000;
102 S2 = 1*sqri(1-(C2f)*2); ~
103 if (52 <= 1)
104 msghox('Robot Crash Close Program to Restart');at -
105 | end
106 93 = atan2d(s2,C2F)*(-1); ~
107 || e3ln = q3%(-1)
108 q1 = atan2d((yi),(xi))-atan2d(L3*52,L2+(L3*C2f)); -
109 || q2 = (zi + d4 - d5 - de)*1eee ; -
110 | qt=e;
111 || guidata(hObject, handles); =
112 set(handles.qi, 'string’,ql);
113 set_paran( [Mode: : r Gain'],"Gain',num2str(q1)) =
114 set(handles.q2,
115 set_param([ModelName '/Slider Gain1'],’Gain',num2str(q2)) -
115 set(handles.q3, 'string’,q31n);
117 set_paran([ModelName '/Slider Gain2'],'Gain',num2str(q3ln)) -
118 set(handles.qd, 'string',q4);
119 set_param([ModelNane '/Slider Gain3'],’Gain',num2str(q4)) -
120 | % hobject  handle to inverse (see GCBO)

121 L % eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

123 -

5UN 3.9 Mmasulusunsudmsumuinlaumansnmsiafounveaswrunakuudountdy

Waeulusunsuandssunmd 3.9 azlantrsuaninaniuguammuaisvedous

[y

Ains sz unayuveslunalIUNaTIad
(4 DisplayBIG — X

X q1
Y, | q2
z q3 *

q4 >
sanrreser [N nverse

JUN 3.10  v1t1e1alUsunsuNIsATIMRaUAIARSNSIAGOUTIvR L LNaLUUEBUNEY

4aq



a5

"4 DisplayBIG — X

X 250 q1 188681
y 250 q2 70
z 0 q3 529867

q4 d
serecser [ e

5UN 3.11 uanantieing GUI uaglunauuunadnaes

91n3U7 3.10 azuanavtiEinees GUI wuudiassnsadamansidunisduinlaogly
JouAfinn (x, y, 2) sunisdmunevesuvunadwineenduayuveuwaasunurowuung
(91, 92, 93, g4 ahumsﬁﬂmuﬁmﬂ"wé’q START/RESET aztfun1s RESET aAifia (x, v, z) Teidlen
= 0 U INVERSE aziflunisdnamwannisaumansnisindsuiiiuudeunduuazu STOP
sniunsesnannlusunsunimvestunawsunadtaeazdunisidiyuvesusazunuvesuuung

laannnisAnuadlunshanNanIn

3.4 N1599nUUTUTUNTH PLC AUANNISTINIUUBILTUNG
seenuuUlUsLNTIYBNTAIUANLIUNG SCARA Robot 4DOF fimsimunitoulaly
nsvhanutaziFeulsunsumueiliiu PLC salufsmsesnuuudmdeusedugldanu (HM)

F9aN115005ULITNTANAUNSLARIT

3.4.1 N5 8eulusunsu PLC Ladder A3UANNISNIUYBINDIABSHUUEAY
Talusungy CX—ProgrammerIUﬂWiL%EJuIUSLLﬂEQJLﬁaﬂﬂvﬂuﬂﬁﬁﬁﬁﬂﬂu%muaLG]E]%
Tuusazunuildudaseeiadu Bua1nn1siadn Pulse Output 0, Pulse Output 1, Pulse Output
2, Pulse Output 3 1Wasstudnvauzn1siuvesuemesluf Settings mugﬂﬁ 3.12 §unn

Base Settings # limit input signal AsAbiidu NO auguf 3.13 ilesanfiuvunadafinaing

[
U aa a & a

Jostun1seaaunanfiunnisinauasinfainainduidn NO Jaaiuld



E]% NewProject
EE NewPLC1[CP1H] Offline
-5 Symbols

... 10 Table and Unit Setup

E]% Programs
E]@ NewProgram1 (00)

g‘th?i 3.12 CX-Programmer Settings

=

File Options Help
Serial Port 2| Peripheral Service | Built-in Input | Pulse Output 0 Pulse Output 1 | puise Output 2 | Pulse Output3| <[

| Limit Input Signal Operation [SearchOnly  v|  Speed Curve Trapesum™ [v]
|
—p— — wes . _w. =
Define Origin Operation Settings[Y[g] Origin Return
1

Operation Mode Mode 0 v} {searchiAec elefation Ratio %" |° 3: ‘ Deceleration Ratio
3 | 3
| Proximity Input Signal |NC ~| Positioning Monitor Time [0 3 ms

PLC Settings - NewPLC1 - X

Base Settings

Undefined Origin Hold ~|  Search/Return Initial Speed |0 E]: pps

Limit Input Signal NO ~

T~ Use define origin operation Speed

v N = 0 Z
Search Direction cw | Search High Speed 0 3 pps || 3 5
Detection Method |Methd 0 ~| Search Proximity Speed 0 3 pes | | ApaElid Rl

0 = 0 3
Search Operation Invers 1 | Search Compensation Value | all =

Origin Input Signal ~ |NC ~| Search Deceleration Ratio [0 5 | 0 5

[CP1H-XA [Offiine.

gﬂﬁ 3.13 N1309A1 Pulse Output

a6

Handunldlunisduindounainesazidey 2 Weddude PLUS(886) lddmsuiivun

sreEN RN UNISIAAsURURILBMBsHaY SPED(885) Tdmuunfianiakarainuisrlunisinasu

Y99UBLNDST

a

il
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3.4.2 N5 @gulusunsy PLC AduAulilinnsiadauinuaauAansn1siaaaunvag

Suaulusunsy

NA Home Set

/ Jouariinasundsdmng (x, y, 2) /

Ao maneegluszuy

wYUNaLuUSaunau

NO

YDULANITVINTY

Annauvesdene (g1,d1,g2,93) e

Raurmanimsindeuldiiud Pulse Output

AU A21U5981994

vownu My (@)

o 2 o, o o ¢
ATUIUNIAIULITIVBDILLNUY MZ (ABN) MIBANNITANUAUNUS

sywinaszagmafiuanusaled Wue Speed Output

v

dedeyeyras Pulse / Speed Tumupuuamesitafifai g

( ulUswnsu )

JUN 3.15 wand Flowchart Reulyn1sieuvedlusinsy PLC AUANNISYINIUTBIMILNG
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= o P2} a a 3 a a
N3 08ulUsUNTUN DAIUANLIUNALAINTLAR DUTT AUAAUAIANTNITIAT BUT WU
gounau dn1sldnisideulusunsuguuuy Structure Text Wioaseilanduudonunldlunis
AwumAIyuveLAazunuilolaruunazlaliidudiuau Pulse muAuaInsaves

AfUuomesf 1 s 1A mIu Pulse ilellusilersdu PULS(886)

SieaPLCTBNE0 Nodeh - Ol

5U# 3.16 Function Block ¥84M3ANWINAAUMARSNNTIARRUTIVEIIUNAKU LSO UNAY

Internals Inputs Outputs In Out Externals

= ABS(BasePulse_1);
= ABS(BasePulse 2);
= ABS(BasePulse 3);
:= ABS(BasePulse_4);
= ABS(BasePulse 5);

mon®>

= ABS(ShoulderPulse_1);
= ABS(ShoulderPulse_2) ;
:= ABS(ShoulderPulse_3);
:= ABS(ShoulderPulse_4) ;
= ABS(ShoulderPulse_S) ;

ozzrox

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(A)/Time2_P1);
Time2_P1:=ABS(A)/(SpeedMO) ;

SpeedM2_P1:= ABS(K)/Time2_P1) ;

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V:= ABS(B-A)/Time2_P2) ;

Time2_P2 :=ABS(B-A)/(SpeedMO0) ;

SpeedM2_P2 := ABS(L-K)/(Time2_P2) ;

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
Vi= ABS(C-B)/(Time2_P3) ;
Time2_P3 :=ABS(C-B)/(SpeedMO0) ;
SpeedM2_P3 := ABS(M-L)/(Time2_P3) ;
IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(D-O)/Time2_P4);

Time2_P4 :=ABS(D-C)/(SpeedMo) ;

SpeedM2_P4 := ABS(N-M)/Time2_P2);

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(E-D)/(Time2_PS);

Time2_PS :=ABS(E-D)/(SpeedM0) ;

SpeedM2_PS := ABS(O-N)/(Time2_PS);

END_IF;

3UN 3.17 Structure Text TumsmuinmaAyamiosseviiourattasonuung
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3.4.3 N5 08UlUsWNSU PLC AMUIIAIULSINSARUTIVDINDLNDS
Tunsimaeuiveswvunaludwumiadmunglag nsindeunvesdeonsunazinu
:’/ b4 = U o LY 1 = v 1 1 :’j 4 d‘ ‘:4' L% o 1 v
P12 ADITANUFURUS U NANABTDFBWARLLNUTUILABARDUN UG mune Tngld
A YR P a P ° <
S¥ELLaMWINg AU Feladnisi@eulusinsumenien Structure Text Tun1sAILIIMIAIIULEY
Yo3uNUTMD 1aslndannNIsAUAUNUSTLUINNTEEENAZ NI ST FelTAlaanNA1TAIUIN
58889179 910 Function Block 989n15ANUIAAUANEASNISARDUNVDILTVUNARUUEDUNAY 11

J < = a a o &
ATUIURIAIULIINITLARDUNIVDILAUN 3 (elbow) AU

= ABS(B H
= ABS(BasePulse 5 ) ;

mon®e
i

K:= ABS(ShoulderPulse_1);
L:= ABS(Shoul )
M:= ABS(Shoul 3);
N:= ABS(ShoulderPulse_4) ;
0:= ABS(ShoulderPulse_5) ;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V:= ABS(A)/Time2_P1);
Time2_P1:=ABS(A)/(SpeedMO) ;
SpeedM2_P1:= ABS(K)/(Time2_P1) ;

IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(B-A)/Time2_P2) ;

Time2_P2 :=ABS(B-A)/(SpeedMO0) ;
SpeedM2_P2 := ABS(L-K)/(Time2_P2) ;
END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(C-E)/Time2_P3);

Time2_P3 :=ABS(C-B)/(SpeedMO0) ;
SpeedM2_P3 := ABS(M-L)/Time2_P3) ;
END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
Vi= ABS(D-O)/(Time2_P4);

Time2_P4 :=ABS(D-Q)/(SpeedMO) ;

SpeedM2_P4 := ABS(N-M)/(Time2_P4) ;

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V= ABS(E-D)/Time2_PS);

Time2_PS :=ABS(E-D)/(SpeedM0) ;

SpeedM2_PS := ABS(O-N)/Time2_PS);

END_IF;

JUN 3.19 Structure Text lunsAnnamaianmsvestonownazunulun1sndeud
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3.4.4 mafisulusunsy PLC auguliiinisiedeuiidunuudalusifiialdlunisan

AN 2 AR

nsussgndldurunadieldlunisnanm 2 Sadursdnisiauiifimaedoudiy
Tuvane 1 90 fstuddldtnsesnuuulusunsuifionuesuuaunalaeligldaunsatoudduns
lvanean wagliwvunaiinisindeuiiuisseu dwagldnmaiousnentw Ladder insidenld
foyauuy Indirect address NM3ddayALUY Indirect address fifngusrasdifielidaniafvdoya
FwnuaazandistaslundigANIIUdIRUN U NaI e ELaT AL AN Lﬁ'@ﬁﬁ’wméfmmi
Fafunioundeayasenuildauldodiniuszuu uenainidadinisly shift register S2ufy

Complete Flag \iiadduyntoyasaniniiazsumnis WeudnuazReulvvedusunsuladad

Susulusunsy

Antu Auto mode

>
«

A

Joumidasumiatng (x, y, 2)

SuAndmaneann HMI vise 91nlu Microsoft excel

Aifmegluszuuvouwanisyinau

At Fuvieu

»
Py

A4

Shift register L?iaulﬂﬁm'ﬂaidmﬂwma.

v

Senldiliduraumansnisindeufiveswsunaiiieruameanmuudasunuuasiliounaindou

NO

ndeuiludefinmd g

?jﬂ’Ni@Uﬂ’liﬁN‘lu
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{ aulusunsu )
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7 ag | MMove0
12.00
—t
0 @MOVL(498) || Long Move
&100 First source word
10

First destination word

@MovL98) || Long Move
8200 First source word

D20 Keep20
First destination word

@MOVL(498) Long Move

&300 First source word

D30 Keep30
First destination word

| @MovL(498) || Long Move

|
sUnw 3.21 Wsunsuasiwemnasenldtdayaiuy Indirect Address

8400 First source word

WelaAn Pulse way Speed annn1sAuan asthuniulivngauieaiugemis

n15a%19 Indirect Address Winsonisdseenludeiletdu PULS(886) way SPED(885)

| keepHome
266
| o @MOVL498) [| Long Move
a0 First source word
@oio

Keep10
First destination word

@MovLE98) | Long Move

&50 First source word

@020 eep20
First destination word

@MovL49s) || Long Move

&0 First source word

I @030 Keep30
| First destination word

| @MovL@98) || Long Move

&500 First source word

@040

JUR 3.22 WsunsuiuandildainnsAuind flugesnaiieniunisadna Indirect Address



XE

6 1200 1201 1202 1203 1208 1205 1206 1200
= i | P
1t 1t 1t 1t 1t 1t 1t 1t

=B

3UM 3.23 Tsunsumvaunsiadeuniuudnluiflagly Shift register

o 99] [Program Name : NewProgram1]

[Section Name : SFT_1_10]

10.01 10.03 11.00
| {O— Operated Buffer

10.09 104
1| |

T8

1t 1 4
Auto Command A¥ Start SwBuffer | Stop SwBuffer  Home Sw Buffer

sssssssi

Operated Buffer DIFU(013) Differentiate Up
11.01 Start Auto
Bit
1 | A280.03 A281.03 £A326,03
106  } i} i} : :
MO Complete flag M1 Complete flag M2 Complete flag DIFU(013) Differentiate Up
11.02 Complete Flag
Bit
™ 100ms Timer (Timer) [BCD Type]
0000 Seqence Delay

Timer number

| Sl
} #0030 Set value
-
2 | 11.01 11.00
1 il | { | ) .
| Start Auto Operated Buffer DIFU(013) Differentiate Up
11.02 0000 11.06 Transition
Bit

Complete Flag | Seqence Delay
l 12.00

0

sUf 3.24 Tusunsumueumsiedenlasld Complete Flag 984 Pulse Outiiaguny



U 13 L send position1
1‘]1,0I1
i @Movi4sg) || Long Move
D1500 DecimalBasePulse_1
First source word
D800 First destination word
@MOVL(498) Long Move
D1510 DecimalLiftPulse_1
First source word
D802 First destination word
@MOVL(498) Long Move
D1520 DecimalShoulderPulse_1
First source word
D804 First destination word
@MOVL(498) Long Move
&500 First source word
D806 First destination word

Uil 3.25 Tusunsumsdsanlugaileddu PULS(886) way SPED(885)

3.4.5 M3eanuuuduBaNsaiu i
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lunseenuuudiuendenugldnulatinisesnuuuiialildanwinisteusn

a = o | = ' v & Y v &
@uwmsﬁﬂLUuﬂ']m']LL‘ViuqL{]']Wﬂ']ﬁ]%@\iﬂqiﬂflllﬂuLlﬂluﬂa %QLLU\‘]@@ﬂl@ILUU 4 AUINAUY

1.) Main Menu \Juniisnsdmsuidannisaiuaunisnidouilunisnnanim 2 4@

VIBNIUERINATBLATULUU Pulse ay Speed

SCAR ROBOT 4 DOF

Sequence DATA Pulse DATA Speed

|

SUT 3.26 Main Menu (HMD
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2.) Sequence WuUMEANAINTUNITAIUANATLIAUAIEATNITIAT DUTIVDIULIUNE

v o 1

LUUSDUNAU T998Us2naUlUMedILYINSTRUANNN AR LALSTBIAI LUANILYUNE d@d2utauan

Speed 914849 kAT UNAIUANNITYINNY

Pulse MO Pulse M1 Pulse M2

5Uf 3.28 619 Data Pulse(HMD)

4.) Data Speed \JunthAadmsuaNIswanINaA1 Speed Va9 wAazUNY



56

SUT 3.29 wihsing DATA Speed(HMD)
3.5 N1SNMAD KEPSeverEX6 11Ny PLC
3.5.1 nsLdousia Microsoft Excel fiu KEPServerEX6

¥N15A9A Microsoft Excel Tilulnuagimuniievilisaluswnsuanunsatiid

1 v = v
wazetoandoyawuusalnile

. fhwua Ribbon s

gﬂ‘ﬁ 3.30 N15M9IAT Microsoft Excel

4513 channel iitaidwmdoutenienisdstayaann Microsoft Excel lug PLC

LYY

LATa319 address YoudavaadulionazAslayayaiinadavunldidu R2C1 An Rowdl 2

ADAUUN 1989l UsWATY Microsoft Excel
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@ Project
(8 Connectivity
=4 EXCEL
=M OMRON
@ax
@y
@az
49 Omron
- Aliases
# € Advanced Tags
B Alarms & Events.

3d Area
® Data Logger
Bl Ad

@ EFM Exporter

® Add Poll Groug

B IDF for Splunk

= loT Gateway
£, Add Agent.

=0 Local Historian

3
(8 Profile Library
® Add
) Scheduler
@ Add Schedule.
= @ SNMP Agent

Date Time
| 06/11/2023 19.47:52

Add Splunk Connect

Source

Omron FINS Serial

Address / DataType ScanRate  Scaling Description
ExcellSheet.. DWord 100 None
Excel[Sheet.. DWord 100 None
Excel[Sheet.. DWord 100 None
Excel[Sheet.. DWord 100 None
ExcellSheet.. DWord 100 None
ExcellSheet.. DWord 100 None
ExcellSheet.. DWord 100 None
ExcellSheet.. | @3 property Editor - EXCELOMRON.C1 X.DM2000
ExcellSheet.
Excellsheet.. || Property Groups Identification
Name DM2000
ExcellSheet.
Scaiing Description
ExcellSheet. Data Properties
Excel|Sheet. Address ExcelShest!IR2C1
Excel|Sheet. Data Type Dword
ExcelSheet, Client Access ReadWrte
Scan Rate (ms) 100
Excellsheet.. ||
ExcellSheet.
Excelisheet.. ||
Excel[Sheet
ExcellSheet.
ExcellSheet.
Excellsheet.. ||
Excel[Sheet. Address
Excellsheet.. || Specily avalid tag address in e syntax for the device protocol
e b - -
OmronCPy Dfsths o

sUfl 3.31 dosmanisdsteyaann Microsoft Excel lug PLC

4513 Tag data e azinIsudsdoyanugluda Data memory 71 PLC frognsly

AW 3.1 fennssaen address Ti¥ds R2C1 WU Data memory 7 D2000

@ Project
{8 Connectivity
=8 EXCEL
= oMRON
@max
@ay
maz
% Omron
B cPH
@ox
@y
mz
e Aliases
=&l Advanced Tags
12 EXCEL TO PLC (X
&3 EXCELTO PLC (Y)
£ EXCEL TO PLC (2
=8 Alarms & Events
8 Add Area.
= @ Data Logger
81 Add Log
@ EFM Exporter
 Add Poll Group.
& IDF for Splunk
O Add Spi
#8 |oT Gateway
2 Add Agent.

>

<

Tag Name
<aDM2000

@ DM2046

Address

DataType  ScanRate  Scaling Description
Float 100 None
Float 100 None

- Omron.CPTHX.DM2000
DM2000
Descrpson
Data Properties
if Address 02000
{f |, Data Type Float
Chent Access ReadWrite
; ‘ Scan Rate (ms) 100
|
| [
|
\‘ |
|
‘\
I ‘ Address
| Specity y
Il |
Defaults. oK

;J‘Ll‘ﬁ 3.32 @379 Tag data

@319 Advance tag liV@MuA Input Output Tun1saesiudianisiiensy PLC

Yaneneanazashl



= @ Project
= (i) Connectivity
£ EXCEL
% OMRON
@ax
@y
DGz
% Omron
B ceiH
ax
Ly
@z
B Aliases
€ Advanced Tags
%) EXCEL TO PLC (X)
53 EXCEL TOPLC (Y)
&2 EXCELTO PLC (2)
B Alarms & Events
2 Add Area.
~ @ Data Logger
B1 Add Log Gro
=@ EFM Exporter

® Add Pe
& IDF for Splunk
ink Conne
## loT Gateway

4d Agent,

Add Sp

Date Time
A 06/11/2023 20:00:00
4 06/11/2023 20:00:00
406/11/2023 20:00:00
1,06/11/2023 19:47:52
406/11/2023 19:47:52
406/11/2023 19:47:52
A 06/11/2023 19:47:52

~ | TagName Tag Type Data Type
€4Excel to Plc DM2100 Link String
&3Excel to Plc DM2098 tine Corine
3Excel to Plc DM2096 Link Tag
€4Excel to Plc DM2094 ettt
€2Excel to Plc DM2092
©3Excel to Plc DM2090 U L j J
Sttt W05 S Y
€4Excel to Plc DM2084 P S
3Excel to Plc DM2082
Excel to Plc DM2080 G
i?‘“: :“ :‘ g:igii — EXCEL OMRON.C1 X.0M2050
@ Excel to Plc DM207
@dExcel to Pic DM2074 Output: Omron.CPIHX.OM2100
@iExcel o Plc DM2072
@Excel to Plc DM2070 Dead Value:
@ Excel to Pic DM2068
©2Excel to Plc DM2066 Trigger Type: | Aways T
3 Excel to Pic DM2064
€3Excel to Plc DM2062 Trigger Tag:
@2 Excel to Plc DM2060
ction.. || @Excel to Plc DM2058 [paaniaad b o ioecond:
&xcel to Plc DM2056 L el o Top 2 Vald
v || @Excel to Pic DM2054
Source Event T voe: 0
Licensing Feature Advanced Tags Plug-in is time
Licensing Feature DDE Client is time limited and|  Link Mode: U Data Chrange of Thput Tag v
Licensing Feature Omron FINS Serial is time limi f —T=
Omron FINS Serial Omron.CP1H | Unable to write to addr{]| 4Lk Rate: 1000 <] Mmiliseconds
Omron FINS Serial Omron CP1H | Unable to write to addn
Omron FINS Serial Omron.CP1H | Unable to write to addri [z Enabled Cancel Help
Omron FINS Serial Omron.CP1H | Unable to write to addi =T v

31]‘17; 3.33 @319 Advance tag

3.5.2 M3iliausa KEPServerEX6 fiu CX-Programmer

WIBYIIN15A9AT Microsoft Excel wag KEPSeverEX6 138U3aeai9unausa bagyin

NSBUADABLRILADILAY PLC A28 UMIUATY RS232 wazyinnssin Sever KEP SeverEX6

T dulvun Interactive wielviaunsaviinisdsdeyaluds PLC 10

1/1maamwumsdq%’ayjaiﬂs‘]’wmamqiﬂsﬁumwmﬁu Microsoft Excel kag

(Z3 Settings - KEPServerEX

ProglD Redirect
Service Ports
Administration

User Manager
Script Engine Service
Configuration

Process Mode

user session.

Selected mode: Interactive

Configuration API Service
Security Policies
Runtime Process

Local Historian
Runtime Options

The server runtime can operate as a system service or run interactively in a specific

Certificate Store

X

10T Gateway
Event Log

Process Priority
Check the following box to run

the server process with the high
priority classification.

[“IHigh priority

Processor Affinity

If this PC has more than one CPU you may
limit execution to one or more specific CPUS
from the list below.

Cancel Help

Apply

AN W EXOITE AT U TI/ZUZ5 Z 1A T,

3UM 3.34 Msigeusaszninmauiimesiu PLC

Uanen1aazilu Data memory PLC Aaguil....uananisineudnsyuuansavianuld
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JUT 3.35 Msdatoyasenitanunie Microsoft Excel wagtangnng Data memory PLC

3.6 NMIPRNLUUA28AUINNTYBILYUNE SCARA Robot 4DOF

TnszuzinumevoiuIuna SCARA Robot 4DOF LLﬁﬂ\ﬁ%ﬂ%ﬁxﬁUﬁ 3.36

i‘lJ‘VI 3.36 ’i”EJ“"UEN'J”NGUENﬁ’JuUmEJL‘WE)@E]ﬂLL‘U‘ULﬂ’iEN&JE]‘UEmU’mm

v

NINIT9DNLUVAINTLY “Vl’]ﬂlﬁﬂ’wiﬂil,l,ﬂill Auto CAD Tneiidruvesdrveniinniiasy

(%
£

drulweseniinnilsinseninsivaesdiu
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sUTl 3.37 senuuuiniesilelngldlusunsy Auto CAD

vinstudintrdiierluiuieenuiluiunudgun 3.38 Wisldtunuyinsdnusduas
dnnawerIAAINNIe 10 Zadues Aadadiiudentinni angludhaziiasaioanuse

ARAINLNU Z UBDILIUNE

'
A =)

WU UBIYUNG SCARA Robot 4DOF

Ui 3.38 fuiie



i = N J i-” X

gﬂﬁ 3.39 AndsantnnAULILNASACARA Robot 4DOF

gﬂﬁ 3.40 findaUnnuazUanUinNFULILNASACARA Robot 4DOF
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UNN 4

NANIINNAaD

Tuunilazilunsmageuwazmuszdnsnmueanisuszgns PLC muauLuung
SCARA Robot 4DOF Tun15:Aaa U U8t atnung muaauea@nsn1s.easuivawuuna
P ) v & ) Al va ° v o= ' ]
wuugaunaulmduluaiuingUszasaiilalinisimualy Feaunsauvmavesnismaasteandy
2 MDA
4.1 NINARBIAIVANLIUNAIATINITARBUNANUIAUAIAATNITLATOUTVDILYUNALUY
FoUNAU WIBUMIBUNUNISAADUNVBILIUNG LULUUIIABINADINFNERNS

]
aaa

4.2 minaasdlunsmvanrunalilinsiadeunann 2 Ianvannaigguuy

4.1 ASNARBIAIVANLYUNA WIHNISIARUNAINIAUATEATNITLATBUNVBILVUNG

wuudaunau wWisudisuiunisindsuiivasuunalusuusiassnadinanans
msmamiﬂumimmmmiLﬂ?{auﬁmaqLquuﬂaIms;lﬁmiﬁmum@uwmL“ﬂuﬁﬁ’mﬁ%mm
Whnune Aean (x, y, 2) fuisUansuauna Wewsunawmdsufilufsinamunuasousosndd
vmafutuiinduveaudaztese thunuisuiisuiunisdiasanisiadouiivesuvunauy
WUUINADINANAAERNS Lﬁamnaaummgﬂé]’m ¥NSNAReIEISIUIY 5 ASe SInnsiuun
fvasumddunisiedoud wanun 4 ann1A (Quadrant) Fausznaulumefinn (+x +y), (+x -y),

(- +y) kag (x -y) AUV waansn1snaasslanail



o v o PN s 44'
M195190 4.1 ﬂ']i‘Vl@a@ﬁﬂ'ﬂ‘UﬂllLLSUUﬂasL‘Villﬂ']iLﬂa@uwmqﬂzﬂau@ﬁamiﬂ’]ﬂﬁa@u

FoUNAU WIgUMBUAUNISARDUNVDILIUNA LULUUTIABINIAMAFAER

s a

3 NN (+x +y)

al

NVBILLYUNAUU
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pdedl | fvundumedu | Asuvesdodeninuuudiaes | Ayuvestoreainuauna
WARA UL GNGR) QENGNGR)
Wmsne(ua.)
X Y 4 61 92 63 04 91 62 93 94
1 250 300 0 41.6775 -70 17.2539 0 a5 -70 15 0
o | 250 [ 300 | o [awerrs | 70 | 172539 | o | a5 [ 0 | 15 | o
3 250 300 0 41.6775 -70 17.2539 0 45 -70 15 0
g | 250 | 300 | o [awerrs | 70 | 172539 | o | a5 [ 70 | 15 | o
5 250 300 0 41.6775 -70 17.2539 0 45 -70 15 0
M3197l 4.2 ManAResmUANIYLNAlYENTIAReUTIRIRaUMARSN1SIAGBUTIvE LN ALUY

FoUNAU WIgUMIBUNUNISAADUNVDILIUNG LULUUTIABINIAAFAER

s aa

3 NNNA (+x -y)

[

7

asad | mviuedunedu | Ayuvesdeseainuuudiass | anguvesiosaainuuLng
ANAGILYLA GRGR) CENGNGD)
Wnne(u.)
X Yy z 61 92 93 94 91 92 33 94
1 250 -300 0 -58.711 -70 -17.25 0 -60 -70 15 0
2 250 -300 0 -58.711 -70 -17.25 0 -60 -70 15 0
3 250 -300 0 -58.711 -70 -17.25 0 -60 -70 15 0
q 250 -300 0 -58.711 -70 gle#?5 0 -60 -70 15 0
5 250 -300 0 -58.711 -70 -17.25 0 -60 -70 15 0
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al

A13199 4.3 N1TNARBIAIUANKYUNG LTLNISIATRUNNUIAUAIARNNISLATOUTIVEILIUNAKUY

FoUNAU WIgUMBUAUNISARDUNVDILIUNA LULUUTIABINIAMAFAER

s a

3 NNAR (X +y)

pdedl | fvundumedu | Asuvesdodeninuuudiaes | Ayuvestoreainuauna
WARA UL GNGR) QENGNGR)
Wmsne(ua.)
X Y 4 61 92 63 04 91 62 93 94
1 -250 300 0 121.289 -70 17.2539 0 125 -70 15 0
o | 250 [ 300 | o | 120289 | 70 [172539 | o | 125 | 70 | 15 | o
3 250 | 300 0 121.289 | -70 | 17.2539 0 125 | =70 | 15 0
g | 250 | 300 | o | 12129 | 70 [172539 | o | 125 [ 70 | 15 | o
5 -250 | 300 0 121289 | -70 | 17.2539 0 125 | -70 | 15 0

M19197 4.4 NMINARBIATUANLYLUNALNITAROUTAINIAUAIANSNITARUTVOILVLNALUY

& LY = = [ d' c{' o a s dAao
goUNaU WIUWEUAUNISIARUNVRILIUNALULUUTIaDINSALINFERS NINNR (-x —y)

asen | Amuedunelufidn | Amuvesdesoninuuuinass A3HYDIVBABIINUIUNG
surdadmane (. (09717) CENGNGR)

X Yy Z 01 92 (93 04 (91 02 03 04

1 | 200 | 300 | o | 14748 | 70 | 482409 | o | 150 | 70 | 45 0

2 200 | -300 0 -147.48 -70 48.2409 0 150 | -70 a5 0

3 200 | -300 0 -147.48 | 70 48.2409 0 150 | -70 a5 0

g | 200 | 300 | o | 14748 | 70 | 482409 | O | 150 | 70 | 45 | o0
5 200 | -300 0 -147.48 -70 48.2409 0 150 | -70 a5 0
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4.2 nMsnaaaslunisaruauuvunaliiinisiedauninanin 2 danainuaig

Junuu
n1svaaesililunisaiuaunIsAd aufivoduvunaliiinisianinnsiiin 2 dfuuy
galudflaednistmuanidunaduidaduwndadunenaeqsunidivvunand oud

[

pua1nu lagazdnismnuaidaidugiaeinds 5 3Usuu Ae anundey dwmdsudnsa

Andeuiui Andeun1avy waggduninmse wagazihnstufinuamuafidanmvualiugu

navN1sNANazYn

M13197 4.5 MInaaedbunsauAulIuNaliinIsinioun AN waNwdew 2 17

A4l Aradunaiituualfidudmane Afafiuvunadauitly
X y z X y z
1 250 300 0 255 300 0
150 300 0 155 300 0
250 200 0 s 200 0
250 300 0 255 300 0
wWasigudanuiianain 2.222% 0 0
2 250 -300 0 255 -300 0
150 -300 0 155 -300 0
250 -200 0 255 -200 0
250 -300 0 255 -300 0
wWasigudanuiianain 2.222% 0 0
3 200 -200 0 204 -200 0
200 -250 0 203 -250 0
150 -250 0 153 -250 0
200 -200 0 204 -200 0
wWasigudanuiianain 1.867% 0 0




o v 44' z:l' o A aa
M19190 4.6 ﬂ']i‘V]ﬂa@ﬂIuﬂ']iﬂ'ﬂ‘UﬂllLLGUUﬂasL‘VilIﬂ']iLﬂa@um'ﬂ’]ﬂﬂ’]WﬁWmﬂN 2 1R

66

adell | Aindunwiisivuslidudmane Wfnuvunandouily
X y z X y z
1 250 250 0 247 250 0
200 250 0 197 250 0
200 200 0 197 200 0
250 250 0 247 250 0
250 250 0 247 250 0
wWasidudanuiianain 1.304% 0 0
2 250 -250 0 250 -250 0
200 -250 0 198 -250 0
200 -200 0 198 -200 0
250 -200 0 247 -200 0
250 -250 0 250 -250 0
wWasigudanuRanain 0.609% 0 0
3 150 -250 0 149 -248 0
150 -300 0 149 -298 0
100 -300 0 99 -298 0
100 -250 0 99 -248 0
150 -250 0 149 -248 0
wWasidudanuiianain 0.769% | 0.741% 0




o vy 41' a a A A v aa
M990 4.7 ﬂ']iVl@aEJ\ﬂUﬂ']iﬂ'ﬂ‘UﬂNLLSU‘Uﬂai“VTiJﬂ']iLﬂa@u‘Vn']@ﬂ"lWﬂLﬁaEJ@JN‘L!N’] 2 U

v
v Aa L

asell | Adedunniinviuabidudmung ArnfuvunaARouitiY
X y z X y z
1 250 300 0 245 300 0
250 300 0 245 300 0
150 200 0 145 200 0
150 200 0 145 200 0
250 300 0 245 300 0
wWasidudanuiianain 2.381% 0 0
2 250 300 0 245 300 0
200 300 0 195 300 0
200 200 0 195 200 0
250 200 0 245 200 0
250 300 0 245 300 0
wWasidudanuiianain 2.174% 0 0
3 250 -300 0 252 -298 0
200 -300 0 201 -298 0
200 -200 0 199 -198 0
250 -200 0 248 -198 0
250 -300 0 252 -298 0
wWasidudanuiianain 0.174% | 0.769% 0
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o vy 41' a a A aa
M19190 4.8 ﬂ']iVl@a@\ﬂUﬂ']ﬁﬂ'J‘UﬂllLLSU‘UﬂaIVTlIﬂ’]iLﬂa@u‘vn']@ﬂ']wal,ﬂaEJlJﬁ']\TVﬁ;IJ 2 U

Al wrndunaiitualhdudmane ArnfuvunaARouitiY
X y z X y z
1 250 -300 0 250 -298 0
200 -250 0 200 -248 0
200 -200 0 200 -198 0
250 -200 0 250 -198 0
250 -300 0 250 -298 0
wWasidudanuiianain 0 0.800% 0
2 250 300 0 245 300 0
200 250 0 195 250 0
200 200 0 195 200 0
250 200 0 245 200 0
250 300 0 245 300 0
wWasidudanuiianain 2.174% 0 0
3 250 300 0 245 300 0
200 300 0 195 300 0
200 250 0 195 250 0
250 300 0 245 300 0
250 300 0 245 300 0
wWasidudanuiianain 2.174% 0 0
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o vy 41' a a aa
M19190 4.9 ﬂ']iVl@a@\ﬂUﬂ']iﬂTUﬂﬁJLLGU‘Uﬂae[fVTlIﬂ’]iLﬂa@u‘Vl'ﬁ']@ﬂ']W‘u’]Wﬂ']Vﬁqﬂ 2 U6
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ASsdl wrndunaiitwualhdudvang Wfnuvunandouily

X y z X y z

1 250 250 0 245 253 0
200 300 0 195 303 0

200 250 0 195 253 0

250 300 0 245 303 0

250 250 0 245 253 0
wWasidudanuiianain 2.174% | 1.111% 0

2 250 -250 0 252 -247 0
200 -300 0 202 -297 0

200 -250 0 202 -247 0

250 -300 0 252 -297 0

250 -250 0 250 -247 0
wWasigudanuRanain 0.870% | 1.111% 0

3 250 -250 0 252 -248 0
200 -250 0 202 -248 0

250 -300 0 252 -298 0

200 -300 0 202 -298 0

250 -250 0 252 -248 0
wWasidudanuiianain 0.870% | 0.741% 0




a § @ & 1 A a a = PN a v ' o 1
M19199 4.10 LLE‘WI\'iLUE]?L‘(JUG]WW’W'WQ@’]@Lﬂa@u?ﬂix‘]‘wLLEZJ'L!ﬂaLﬂa@uml‘ﬂiu‘v\lﬂ@lLLG]@SG]']LL‘VIUQSLU

AIANIN 2 U

JUnuy X y z

2.222% 0 0

faviEDY 22999 0 0

1.867% 0 0

Aedsesidudanu 2.1036% 0 0
AANALAREY

1.304% 0 0

Ao 0.609% 0 0

0.796% 0.741% 0

Aadsasidudanny 0.903% 0.247% 0
ARNALARY

2.381% 0 0

Adeuriugn 21749 0 0

0.174% 0.769% 0

Aadsesiduday 1.5763% 0.2563% 0
AAALAREY

0 0.8000% 0

ddeuanany 2 174% 0 0

2.174% 0 0

Anadsasidudany 1.4493% 0.2666% 0
AAALABEY

2.174% 1.111% 0

UMY 0.870% 1.111% 0

0.870% 0.741% 0

Aedsasidudanu 1.3046% 0.9876% 0
AAALAREY
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A3UNANNINARD AT YBLEUBLY

5.1 agunan1ivnaag
USyarinusatuilldvhnsussend PLC illomuauiuuna SCARA Robot 4DOF 1#

finnsindeuiinueaumansnisindeufivesuaunanuudoundu Faldiinisesnuuulusunsunis
yhaudsiinisfuadeyaduneangliau andusrhmssuaniiemanuvestadeusuna
AuRAUMERSNNTIAdouTveavunaLUUaundy tngaildfazgninunduaniiemeives
Fuanaiaduaz mnusiveaawedifiothluduuawesliuvunaiianisadoudludsiums
Hvmnenuiisinun Taednisérsdananund 4 san1meaeslunssd 4.1 laensnaaesi
L“ﬂumiﬁmuﬂauwmﬁﬁumﬁwm 5 gadugnfinaveunu (x, v, 2) lngagyihnismasedlullsunsy
MATLAB Simulink 18us781983 uagnaassiuuauna SCARA Robot 4DOF tdusiuieuiiiey
lemAwesdesie u qalagiidivun TngazdinsiSeuifisuanuaainiadeuinuauna SCARA
Robot 4DOF fiAuAIALAAe1a1n SCARA Robot 4DOF lulusunsa MATLAB Simulink Tusnn
ouminlnsanyuiignuanmlulsunsy MATLAB Simulink udafivinistudinna n1s1ad
4.10 uansUesifudrmnuranndoustiiuunadeuilulufidausazdwmisunisnanm
2 A anwwden Awdoy AvAesiiuii Avdsuamy tay JULRENMIIE HanIMAa0sUTINg
sUauwdsuiinsmaaedliusunana 3 adsdauaioefiduiarunarmndoureunu x agi
2.1036% unu y a8l 0% unu Z 98l 0% JUAmAsuinimaaeddiuaunane 3 adsdaade
Wesldudaunaiatadeu Yeauny x ogfl 0.903% unw y 8y 0.247% wnu Z ogfil 0% U

A A Yo v & A a s & & d' |
aWia?JNN‘L«!N']ZUﬂqﬁmﬂaaﬂiﬂLL"UUﬂaﬂqﬁ 3 ASINANRAYLUDTITUAAUAAIALARDY UDILNU X BUN

Y
2
v

0.174% wnu y 8E71 0.769% WU Z ag#l 0% jUAmasuAvyinsaaesiiunaa 3 ATl

'
1

ARAIUBSIEUAAINAAIALAGOU VBN X D871 1.4493% wnu y 0871 0.2666% w1 Z agi
0% JUwRNMseiinsvaaediuaunaig 3 AsiAadeUasidudaLAaINARDY VBN X

0g7l 1.3046% wnu y 9gf 0.9876% Wnu Z ogd 0%
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5.2 Jymuazauassaiwuluseninediiiung

1) JymiReafuadildanmsmuasisiuuiadilddussoznsnaeuiivas gy
YoaawmaTHAAzUNY 9NTlandu PULS(886) way SPED(885) lianunsaldvayaduardiuiuass
wausznmawnalienld (Float) Magdnvilasenistaldflendu FIXL(451) Floating to 32 bit Tu
mMswdasdarainnsenadiidusinueidndusnuduinteser) deoldluilsddu
PULSE(886) SPED(885) uaziilautatudrasyilienisasuomosduanasiaiiliinud
ladlunsnnnin 2 4@

2 JymiliAaiulusunsulasanglusunsuililunsdsrfiiauioyndaiay G-code T
#a PLC agdasfinsaiadinestunidedusnandlunisdsioyannlusunsy Microsoft
excel 11Uy Data memory w83 PLC Tnsmsdviuagiiniugsenluiaiemonisidonoduily

U '3

uiazAadutivasiusuny Microsoft excel iileflazlddsenfidosnisdslunadutiiunldnn wa
nsfidedoyayaiianiuazdosiinaidsusiiednu Data type vosgadonafifas 1y n1sdsuuy
Dword float #38String Wnedeyausgiinvgliannsadelamnly Data type An 1y n1sdaay
nAdenagsedld Data type float nsdseyanuudmtsdevzdosly Data type String s

3. szgmﬁLﬁmﬁumimmmwmﬂﬂwﬁu 2 §if Bewasnseanuuulaiasiovanuinn
drutanefildiu SACARA Robot 4DOF iflesannilszeydorinessninssinniuseniiviils
Annseanaadeulumsnanmidntes Tusasfiusunaindeuiinnanmnsfinegiinnaziinng

Fuynlrnmileidududzuseladudumaniu

53 61911'2']Lﬁu'e']LLugLLQZLLUQ%qﬂiuﬂqiﬁmu']
FolauauuzAiiafinstousedliiiusrezveuauna SACARA Robot 4DOF %3omu
aun1573.8 Wetlaumfidamuriatmangisusosndrmsdaunaninnusive s azunud
funadld Afnuriililnsiiu 2500 wnannninegsiilinisiedeuivsuuunatiugietaianis
Fomels liasihiieludavnenisindeudiveawsuna mnfideianaialunisindeuiilinsiu
fuviisiifadmng asnsadsumsamugululuue manual fegldies
WUINNNTHAIUIRBE1MSU SCARA Robot 4DOF Tugiuwes Ladder diagram n15vnl
LlfuuﬂaLﬂ?{auﬁLflué’”lﬁu%u’umaumamﬁﬂﬁwmagﬂLLUULLé"JLLsimﬁLﬂiwﬁsqu’ﬁmm dmsu

[

Ladder diagram lulassnisiianunsateumidadusiathunaidies 5 sunuariity @1unse
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[1] by Courtney Taylor @fi#: Degrees of Freedom https://th.eferrit.com/degrees-of-

freedom/

1%
[

[2] wawdnm FuuIUey wazdsy

v

b AunsToiady Famansvesnsadeuiiiudy
https://pws.npru.ac.th/nattapon/data/files/

[3] https://learn.thairobotics.org/courses/basic-mechanics-statics/

[4] w5 vRaaysal anyTand wasw eATand dudeu msUszyns PLC AUAN SCARA
Robot 4DOF pamaumaninisiadeufiveswrunawuuludrshuazuuudeundy
https://opacimages.lib.kmitl.ac.th/medias/

[5] Programmable Logic Controller AMCI, REALPARS, ADVANCE
https://flutech.co.th/what-is-a-plc-or-programmable-logic-controller/

[6] (AWS) Mu8UszaIaNanaN https://aws.amazon.com/th/what-is/cpu/

[7] Memory Unit https://sinanew.wordpress.com/ https://sinanew.wordpress.com
[8] diinwaluladansaumne Power Suppy https://www.dol.go.th/it/PagesSuppy.aspx
[9] Program_Basics fod tha https://www.mitsubishielectric.com/fa/assist/e-
learning/pdf/tha/1-Program Basics fod_tha

[10] ©.#WHuN1 95U Logic System
http://km.pmitc.ac.th/files/15111113135251983 1711130993753

[11] Margaret Rouse OLE for Process Control
https://www.techopedia.com/definition/1307/ole-for-process-control-opc

[12] KEPServerEX6 Case Studies KEPServerEX6
https://www.ptc.com/en/products/kepware/kepserverex

[13] About Dynamic Data Exchange Microsoft https://learn.microsoft.com/en-
us/windows/win32/dataxchg/about-dynamic-data-exchange

[14] STEPPING MOTOR http://narong.ece.engr.tu.ac.th/eiddd/document/15-stepper_motor
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OMRON

CP series CP1H CPU Unit

CP1H-XLILIDUI-L/CP1H-YLILIDO-]
CP1H-XALILIDU-UI

4 Axis Position Control and Comprehensive Programmable Controller

* The CP1H-X with pulse outputs for 4 axes.
* The CP1H-Y with 1-MHz pulse I/O.
* The CP1H-XA with pulse outputs for 4 axes and built-in analog 1/O.

Features

* Pulse output for 4 axes. Advanced power for high-precision positioning control.

< High-speed counters. Differential phases for 4 axes.
Easily handles multi-axis control with a single unit.

« Eight interrupt inputs are built in. Faster processing of approximately 500 instructions speeds up the entire system.

* Serial communications. Two ports. Select Option Boards for either RS-232C or RS-485 communications.

« Ethernet Communications. Enabled by using an Option Board. Two ports can be used as an Ethernet port to
perform. Ethernet communications between the CP1H and a host computer.

« Built-in Analog I/O. XA CPU Units provide 4 input words and 2 output words.

« USB Peripheral Port. Another standard feature.

* The structured text (ST) language. Makes math operations even easier.

+ Can be used for the CP1W series and CJ series Unit. The extendibility of it is preeminently good.

» LCD displays and settings. Enabled using Option Board.

owen. [N

Ul n-1 AruasdRCP1HWN 1

T



CP1H
Model Number Structure

HEModel Number Legend {Not all models that can be represented with the model ber | d can ily be produced.)

CP1H-OD-]

(1 @ ST

1. Class 3. Output classification
X Basic model R: Relay output
XA : Built-in analog 1/O terminals T: Transistor Qutput (sinking)
Y : Dedicated pulse /O terminals T1 : Transistor Output (sourcing)
2. Number of Built-In number /O points 4. Power supply
40 40 1/ points A AC
20 20 I/O points D: DC

Orderinglnjormation )

Applicable standards
Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each

model.
ECPU Units
Specifications
CPU Unit Power Model
CPU type supply Qutput method Inputs Qutputs
CP1H-X CPU Units Moy oo Tt ACROWET | Relay output CP1H-X40DR-A
o. = supply
2 High-speed counters: et e
100 kHz, 4 axes Sinking) P 24 16 CP1H-X40DT-D
Pulse outputs: 100 kHz, 4 axes DC power § 9
(Models with transistor outputs only) supply Tra(niéilrﬂé’i:;lpm CP1H-X40DT1-D
Ham ory| caRacioprz0gstops ACpoWer | oo output CP1H-XA40DR-A
High-speed counters: supply
foolktizNitarag Transistor output
Pulse outputs: 100 kHz, 4 axes (sinking) P 24 16 CP1H-XA40DT-D
(Models with transistor outputs only) be pU‘;"W a
Analog inputs: 4 supply Transistor output
Analog outputs: 2 (sourcing) CP1H-XA40DT1-D
Memory capacity: 20K steps 12 a
High-speed counters: A N
:olz":i"zz ;xaexses Dgu';m/,er Trar}iiﬁ;;;;nput line-driver | line-driver | CP1H-Y20DT-D
Pulse outputs:1 MHz, 2 axes 2‘”;;;'5 3“;5:;'
100 kHz, 2 axes
Note: 1. CP1H PLCs are supported by CX-Programmer version 6.1 or higher.
2. Purchase a separately sold Option Unit if you will use RS-232C, RS422A/485, Ethernet, or LCD.
HOptions for CPU Units
Name Specifications Model
RS$-232C Option Board CP1W-CIF01
RS-422A1485 Option Board Can be mounted in either CPU Unit Option Board slot 1 or 2 CP1W-CIF11

RS-422A1485 (Isolated-type)

Option Board CP1W-CIF12-¥1

Ethernet Option Board Can he mounted in either CPU Unit Option Board slot 1 or 2. % CP1W-CIF41
LCD Option Board Can be mounted only in the CPU Unit Option Board slot 1 CP1W-DAMO1
Mem ory Cassette Can be used for backing up programs or auto-booting. CP1W-MEOSM

When using CP1W-CIF41 Ver.1.0, one Ethernet port can be added

Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.

B
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General Specifications

CP1H

Type
Item Model

AC power supply models

DC power supply models

CP1H-OOC-A

CP1H-(1JC-D

Power supply

100 to 240 VAC 50/60 Hz

24VDC

Operating voltage range

85 264 VAC

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

Power consumption

100 VA max. (CP1H-CICIC-A)(page 28)

50 W max. (CP1H-CILC-D)(page 28)

Inrush current (See note.)

100 to 120 VAC inputs:
20 A max. (for cold start at room temperature)
8 ms max.

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

200 to 240 VAC inputs: QTG
40 A max. (for cold start at room temperature), 8 ms max.
External power supply 300 mA at 24 VDC None

Insulation resistance

20 M min. (at 500 VDC) between the external AC terminals
and GR terminals

No insulation between primary and secondary for DC power
supply

Dielectric strength

2,300 VAC at 50/60 Hz for 1 min between the external AC and
GR terminals, leakage current: 5 mA max.

No insulation between primary and secondary for DC power
supply

Noise immunity

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

Vibration resistance

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

Shock resistance

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

Ambient operating tempera-

fie 0to 55°C

Ambient humidity 10% to 90% (with no condensation)
Ambient operating environ- | o Al

ment

Ambient storage temperature | -20 to 75°C (Excluding battery.)

Power holding time

10 ms min.

Jims min.

Note: The above values are for a cold start at room temperature for an AC power supply, and for a cold start for a DC power supply.

+ A thermistor (with low-temperature current suppression characteristics) is used in the inrush current control circuitry for the AC power supply. The thermistor
will not be sufficiently cooled if the ambient temperature is high or if a hot start is performed when the power supply has been OFF for only a short time. In
those cases the inrush current values may be higher (as much as two times higher) than those shown above. Always allow for this when selecting fuses and
breakers for external circuits.

+ A capacitor charge-type delay circuit is used in the inrush current control circuitry for the DC power supply. The capacitor will not be charged if a hot start is
performed when the power supply has been OFF for only a short time, so in those cases the inrush current values may be higher (as much as two times
higher) than those shown above.

Ul n-3 AruasdRACP1HWi 3
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CP1H

Performance Specifications

Type CP1H-XA CPU Units I CP1H-X CPU Units I CP1H-Y CPU Units
Item Models CP1H-XACICID-C] | CP1H-XCIC-0] | CP1H-YOCI-O
Control method Stored program method
1/O control method Cyclic scan with immediate refreshing
Program language Ladder diagram
Maximum number of function block it 128 number of i 256

Function blocks

Languages usable in function block definitions: Ladder diagrams, structured text (ST)

Instruction length

1to 7 steps per instruction

Instructions

Approx. 500 (function codes: 3 digits)

Instruction execution time

Basic instructions: 0.10 us 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)
;f:;:'::;sks 1 (interrupt task No. 2, fixed)
Input interrupt 8 (interrupt task No. 140 to 147, fixed) ] 6 (interrupt task No. 140 to 145, fixed)
tasks (Interrupt tasks can also be specified and executed for high-speed counter interrupts.)
Maximum subroutine number | 256
Jump number 256
Input bits 272bits (17 words) : C10 0.00 to 16.15
Output bits 272bits (17 words) : CIO 100.00 to 116.16
hiofens :::L‘;" Analog | 16 200 to €10 203
f§o0 note) :‘:;:;A"m“ CI0 210to CIO 211 X
::':' PLCLink {1 440 bits (90 words): CIO 3100.00 to CIO 3188.15 (IO 3100 to CIO 3189)
Work bits 8,192 bits(512won_is):W0.00!oW511,15(W0to\M'>11)
CIO Area: 37,504 bits (2,344 words): ClO 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)
AR Area Read-onl'y (V\Irile—p@hibited): 7168 bits (448 words): A0.00 to A447.15 (AD to A447)
Read/Write: 8192 bits (512 words): A448.00 to A959.15 (A448 to A959)
Timers 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
Index Register Area 16 registers (32 bits): IR0 to IR15
Task Flag Area 32 flags (32 bits): TKO00O to TK0031
Trace Memory 4,000 words (500 samples for the trace data maximum of 31 bits and 6 words.)
emaryCassete o TS T T =
Clock function. —23min to f;f;:g(ambien( lemperaﬂ:;: Zg:n(;)n (fzgi;:a(frg Ir:Tr: '(::.:;:?:mnggj re: 0°C)
One built-in peripheral port (USB 1.1): For connecting Support Software only.
% A i of two Serial C: Option Boards can be mounted.
A maximum of two Ethernet Option Boards can be mounted. When using CP1W-CIF41 Ver.1.0, one Ethemet 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 backup memory as initial values.
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 terminals

20 (12 inputs, 8 outputs)
Line-driver inputs: Two axes for phases A, B, and Z
Line-driver outputs: Two axes for CW and CCW

40 (24 inputs, 16 outputs)

Number of connectable
Expansion (/0) Units

CP Expansion I/O Units: 7 max.; CJ-series Special 1/0 Units or CPU Bus Units: 2 max.

Max. number of 1/O points

320 (40 built in + 40 per Expansion (/O) Unit x 7 Units) 300 (20 built in + 40 per Expansion (1/O) Unit x 7 Units)

Interrupt inputs

8 inputs (Shared by the external interrupt inputs (counter mode) and | 6 inputs (Shared by the external interrupt inputs (counter
the quick-response inputs.) mode) and the quick-response inputs.)

Interrupt input counter mode

8 inputs (Response frequency: 5 kHz max. for all interrupt inputs), 6 inputs (Response frequency: 5 kHz max. for all interrupt
16 bits inputs), 16 bits
Up or down counters Up or down counters

Quick-response inputs

8 points (Min. input pulse width: 50 us max.) 6 points (Min. input pulse width: 50 us max.)

Scheduled interrupts

1

Uil n-4 AuantRCP 1HWhi 4
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CP1H

Type
Item Models

CP1H-XA CPU Units [ CP1H-X CPU Units

CP1H-Y CPU Units

CP1H-XACCO-C] I CP1H-XCC-00

CP1H-YOIOO-O

High-speed counters

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

2inputs: Differential phases (4x),
500 kHz or Single-phase,
1MHz and

2inputs: 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

Pulse outputs | Pulse out-
(models with puts
transistor out-
puts only)

Ti idal or S-curve leration and decell
(Duty ratio: 50% fixed)

4 outputs, 1 Hz to 100 kHz (CCW/CW or pulse plus direction)

or S-curve ion and

(Duty ratio: 50% fixed)

2 outputs, 1 Hz to 1 MHz (CCW/CW or pulse plus
direction)

2 outputs, 1 Hz to 100 kHz (CCW/CW or pulse plus
direction)

PWM out-
puts

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

Built-in analog /O terminals

4 analog inputs and 2 analog

outputs None

Analog control

1 (Setting range: 0 to 255)

External analog input

1 input (Resolution: 1/256, Input range: 0 to 10 V), notisolated

Note: The memory areas for CJ-series Special I/O Units and CPU Bus Units are allocated at the same as for the CJ-series. For details, refer to the CJ Series catalog

(Cat. No. P052).

Ul n-5 AruaNdRACP1HWN 5
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CP1H
Built-in Inputs / Built-in Outputs

ETerminal Block Arrangement
@ CP1H-XA and X CPU Units with AC Power Supply
[CIoTn] on o [ KI,

Lla]@=]

il
sl o e[ wlol® [ o o it
o |

7 |
% [0 [0 [ [0 | o [ [ | 10 |e|terminals)

terminals)

HBuilt-in Input Area
@®CP1H-XA and X CPU Units

@ CP1H-XA and X CPU Units with DC Power supply
£Ro 1]
[CRr = eom] @ [ [ o=

e [ Sw = L

@ [ |(input
[0 [o]terminals)

PLC Setup Input operation

High-speed counter operation

[Pulse output origin search function set to
be used.

Normal inputs |Interrupt inputs | Quick-response inputs

High-speed counters Origin search

CIO 0 | 00 | Normal input 0 | Interrupt input 0 | Quick-response input 0

Pulse 0: Origin input signal

01| Normal input 1

Interrupt input 1 | Quick-response input 1 | High-speed counter 2 (phase-Z/reset)

Pulse 0: Origin proximity input signal

02 | Normal input 2

Interrupt input 2 | Quick-response input 2 | High-speed counter 1 (phase-Zfreset)

Pulse output 1: Origin input signal

03 | Normal input 3

Interrupt input 3 | Quick-response input 3 | High-speed counter 0 (phase-Z/reset)

Pulse output 1: Origin proximity input signal

04 | Normal input 4

High-speed counter 2 (phase-A, increment,
or count input)

05 | Normal input 5

High-speed counter 2 (phase-B,
decrement, or direction input)

06 | Normal input 6

High-speed counter 1 (phase-A, increment,
or count input)

07 | Normal input 7

High-speed counter 1 (phase-B,
decrement, or direction input)

08 | Normal input 8

High-speed counter 0 (phase-A, increment,
or count input)

09 | Normal input 9

High-speed counter 0 (phase-B,
decrement, or direction input)

10 | Normal input 10

High-speed counter 3 (phase-A, increment,
or count input)

11 | Normal input 11

High-speed counter 3 (phase-B,
decrement, or direction input)

CIO 1 | 00 | Normal input 12 | Interrupt input 4 | Quick-response input 4 | High-speed counter 3 (phase-Z/reset)

Pulse output 2: Origin input signal

01| Normal input 13 | Interrupt input 5 | Quick-response input 5

Pulse output 2: Origin proximity input signal

02 | Normal input 14 | Interrupt input 6 | Quick-response input 6

Pulse output 3: Origin input signal

03 | Normal input 15 | Interrupt input 7 | Quick-response input 7

Pulse output 3: Origin proximity input signal

04 | Normal input 16

05| Normal input 17

06 | Normal input 18

07 | Normal input 19

08 | Normal input 20

09 | Normal input 21

10 | Normal input 22

11 | Normal input 23

MBuilt-in Output Area
@®CP1H-XA and CP1H-X CPU Units

When the When the origin search function is set to
Instruc- | instructions to When a pulse output instruction be used in the PLC Setup, When the PWM instruction
tions | the right are not (SPED, ACC, PLS2, or ORG) is executed and an origin search is executed is executed
executed by the ORG instruction
Fixed duty ratio pulse outputs Variable duty ratio pulse output
I, Tl W CWICCW Pulse plus direction | When the origin search is used PWM output
CIO | 00 | Normal output 0 Pulse output 0 (CW) | Pulse output 0 (pulse)
100 01 | Normal output 1 Pulse output 0 (CCW) | Pulse output 1 (pulse)
02 | Normal output 2 Pulse output 1 (CW) | Pulse output 0 (direction)
03 | Normal output 3 Pulse output 1 (CCW) | Pulse output 1 (direction)
04 | Normal output 4 Pulse output 2 (CW) | Pulse output 2 (pulse)
05 | Normal output 5 Pulse output 2 (CCW) | Pulse output 2 (direction)
06 | Normal output 6 Pulse output 3 (CW) | Pulse output 3 (pulse)
07 | Normal output 7 Pulse output 3 (CCW) | Pulse output 3 (direction)
CIO | 00 | Normal output 8 PWM output 0
101 01 | Normal output 9 PWM output 1
02 | Normal output 10 Origin search 0 (Error counter reset output)
03 | Normal output 11 Origin search 1 (Error counter reset output)
04 | Normal output 12 Origin search 2 (Error counter reset output)
05 | Normal output 13 Origin search 3 {Error counter reset output)
Cl0 | 06 | Normal output 14
101 | 07 | Normal output 15

Ul n-6 AruANTRCP1HWNT 6
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CP1H
1/0 Specifications for CPU Units

MInput Specifications

Specifications
s e Do ot
CPH-XATX CPU CIO 0.04 to CIO 0.11 O 10 o and CI0 1.04 to CIO 1.11
CP1H-Y CPU Units | CIO 0.04, CI0 0.05, CIO 0.10, CIO 0.11 O o0 e CIO 1.04, CIO 1.05
Input voltage 24VDC +10%/-15%

Applicable sensors 2-wire sensors or 3-wire sensors

Input impedance 3.0kQ 47k

Input current 7.5 mA typical 5 mA typical

ON voltage 17.0VDC min. 14.4 VDC min.

OFF voltage/current 1 mA max. at5.0vDC

ON delay 2.5 us max.

OFF delay 2.5 us max.

''''' |mo-|—'n_—|- 1 '_—'—-m{;'j

Circuit configuration 24 ! S EEIE ‘i{ (e — !
[0 \Y I
' '

@ High-speed Counter Function Input Specifications
CP1H-XA/X CPU Units (Input bits: CIO 0.04 to CIO 0.11)
CP1H-Y CPU Units (Input bits: CIO 0.04, CI0 0.05, CIO 0.10, CIO 0.11)

Item Specifications

« Pulse plus direction input mode
* Increment mode
+ Up/down input mode

100 s min

ON/OFF delay

« Differential phase input mode

20.0ps min

25usmin. 26 psmin

o so%

@ Interrupt Input Counter Mode
CP1H-XA/X CPU Units (Input bits: CIO 0.00 to CIO 0.03, CIO 1.00 to CIO
CP1H-Y CPU Units (Input bits: CIO 0.00, CIO 0.11, CIO 1.00 to CIO 1.03)

1.03)

Item Specifications

ON/OFF delay

wmin S

i

@ High-speed Counter Inputs (Line-driver Inputs)
CP1H-Y CPU Units

Item Specifications
High-spegd cayptering Phases Aand B Phase Z
puts
RS-422A line-driver, AM26LS31 or equivalent
Inputivoitage Note: The power supply voltage on the line-driver must be 5 V+5% max.
Input type Line-driver input
Input current 10 mA typical 13 mA typical
00
s L5005 ’
Circuit configuration J
R 1200

« Pulse plus direction input mode « Differential phase input mode

* Increment mode

« Up/down input mode

2 ps min
1 s rin on e —
ON/OFF delay 518 miny| 96 s i PraseA orr L r&.‘
] on | _on
o Praseg gt [0 | N Prasez 'ﬁ
LT Ted TadTe
T1,T2,T3,Ta: 05 s min.
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CP1H

@ Pulse outputs
CP1H-XA/X CPU Units: Output bits CIO 100.00 to CIO 100.07
CP1H-Y CPU Units: Output bits CI0100.04 to CIO 100.07

Item Specifications

Max. switching capacity | 30 mA at 4.75 to 26.4 VDC

Min. switching capacity | 7 mA at 4.75 to 26.4 VDC

Max. output frequency | 100 kHz

OFF 90% ==~

Output waveform a |
ON 10%---+

4msmin.' 2 msmin

Note: 1. The above values assume a resistive load and do not consider the im-
pedance of the cable connecting the load.
2. The pulse widths during actual use may be smaller than the ones shown

@ Pulse outputs
CP1H-XAX/Y CPU Units: Output bits CI0101.00, CIO 101.01

Item Specifications

Max. switching capacity | 30 mA at 4.75to 26.4 VDC

Max. output frequency | 1 kHz

PWM output precision | ON duty +5%, -0% at output frequency of 1 kHz

Orr_/_\_/_\_/_
ON == et
[ | ton |
| Lon.t
e

Output waveform

ON duty = ";—“ x 100%

Note: 1. The above values assume a resistive load and do not consider the im-
pedance ofthe cable connecting the load.

above due to pulse distortion caused by cable imp 2. The pulse widths during af_tual use may be snal!er than m‘e ones shown
3. The OFF and ON refer to the output transistor. The output transistor is ON above due to pulse di caused by ¢ cable impedanc
atlevel “L". 3. The OFF and ON refer to the output transistor. The output transistor is ON
at level “L".

@ Pulse Outputs (Line-driver Outputs)
CP1H-Y CPU Units

Item Specifications
Pulse outputs Line-driver outputs, Am26LS31 or equivalent
Max. output current 20 mA
Max. output frequency |1 MHz

2
g >777“, Cwne
Circuit configuration = ; e,
: CCWn+
A ‘: cown-
Note: Connect a load of 20 mA or less to the output. The Unit may be damaged
ifa current of more than 20 mA is output.
MAnalog I/O Specifications (CP1H-XA CPU Units Only)
Item Voltage I/0 Current VO

Number of analog inputs |4

Input signal range Oto5V,1to5V,0t0 10V, or-10to 10V 0to 20 mA or 4 to 20 mA

Max. rated input +5V +30 mA

Extemal input impedance | 1 M min. Approx. 250 Q
:‘l;l:g Resolution 1/6,000 or 1/12,000 (full scale)

Section | Overall accuracy

25°C: 0.3% full scale/0 to 55°C: +0.6% full scale

[ 25°C: +0.4% full scale/0 to 55°C: £0.8% full scale

AID conversion data

Full scale for ~10 to 10 V: F448 (E890) to 0BB8 (1770) hex
Full scale for other ranges: 0000 to 1770 (2EEQ) hex

Analog load resistance

Averaging Supported (Set for individual inputs in the PLC Setup.)

Open-circuit detection Supported (Value when disconnected: 8000 Hex)

Number of outputs 2

Output signal range Oto5V,1to5V,0t0 10V, -10to 10V 0to 20 mA or 4 to 20 mA
Allowable external output |, - . 600 ©2 max.

Output | Extemal output impedance | 0.5  max.

Section

Resolution 1/6000 or 1/12000 (full scale)
Overall accuracy 25°C+0.4% of full scale, 0 to 55°C+0.8% of full scale
Full scale for —10 to 10 V: F448 (E890) to 0BB8 (1770) hex
DAICCUREIS loicata Full scale for other ranges: 0000 to 1770 (2EE0) hex
Conversion time 1 ms/point
Isolation method Ph ler isolation b analog /O and internal circuits. No isolation between analog I/O signals.

Built-in Analog Input Switch (Factory Settings)

on Currentinput

Voltage input

OMmRON

Built-in Analog I/0O Terminal Block Arrangement

4Dt ADI- ACG ALO- ACGr ACG- A+ ADS

Q0000000

YOUTH I0UTH COMY VOUT2 DUT2 COM2_ 4G 46

Q0000000
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M Output Specifications
@ CPU Units with Relay Outputs

Specifications

Max. switching capacity

2 A, 250 VAC (cos¢ = 1), 2A, 24 VDC 4 Alcommon)

on the left.

85

CP1H

Note: Under the worst conditions, the service life of output contacts is as showr

The service life of relays is as shown in the following diagram as a guide-

Circuit configuration

Internal circuits

Jer 1]

@ CPU Units with Transistor Outputs (Sinking/Sourcing)

3o a7 55
Ambient temperature ('C)

Min. switching capacity | 5 VDC, 10 mA line.
Resis- .
Ser- | jec. |tiveload 100,000 operations (24 VDC)
vice Itrical [1nauc-
life of Ive I 48,000 operations (250 VAC, cos} = 0.4)
relay tive load
Mechanical 20,000,000 operations
ON delay 15 ms max.
OFF delay 15 ms max.

Item

Specifications

CP1H-XA/X CPU Units

CIO 100.00 to CIO 100.07

CIO 101.00, CIO 101.01

CIO 101.02 to CIO 101.07

CP1H-Y CPU Units

CIO 100.04 to CIO 100.07

CI0 101.00, CIO 101.01

CIO 101.02, CIO 101.03

Max. switching capacity

4.5 to 30 VDC: 300 mA/point, 0.9 A/common, 3.6 A/Unit *1°2

Min. switching capacity

45t030VDC, 1 mA

A= =,

Leakage current 0.1 mA max.
Residual voltage 0.6 V max. 1.5V max.
ON delay 0.1 ms max.
OFF delay 0.1 ms max. 1 ms max.
Fuse 1/common *3
Sinking Outputs Sinking Outputs
— - e ——l LN
-
SRl N
i '
| By 72 | </ B NV, Yl
Circuit configuration Sourcing Outputs Sourcing Outputs
(]
I Internal 451030VDC Interral
circuits clrcuts 45t030V0C

I

Note: 1. Do not apply a voltage or connect a load to an output terminal

the

ing capacity.

*3 Also do not exceed 0.9 A for the total for CIO 100.00 to CIO 100.03. (C1O 100.00 to CIO 100.03 is different common.)

*4 A

of 0.9 A per can be

*5 Fuses cannot be replaced by the user.

itched at an ambient temperature of 50 °C.

Ul n-9 AruaNdRCP1HWT 9
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External Interfaces

ECPU Unit Nomenclature

eFront oplion Boardsiot 1 ®Back

Input Indicators ~ Terminal Block (Removable) Option Board Slot 2

Battery Cover @\ I (@)

Operalion Indicalors [~ —
Peripheral USB Port T ; R O 1] | —
S I 8 A 0 L 0 0 A 0 R
Seven-segment | =
LED Display g —|
L | ccccco || oooooo
Extornal Analog ————— §— 2 600000 || cooooo

Sellings |"Pl/ e TR Lm i -
Gonnecor i &) 0 gi—n
DIP Swilch / =
Buill-in Analog /0

Terminal Block (See note )

Buill-in Analog Memory Cassetle Slol Terminal Block Expansion Unit and CJ Unit Adapter Conneclor
Input Swilch (See note ) (Removable) Expansion /0 Unit
Connectlor

Note: XA CPU Units only.
Output Indicators

5Ufl n-10 AuanTRCP1HWN? 10
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Programmable Terminals

NB series

The feature-rich, economic
programmable terminal

*More than 65,000 display colors TFT, color touch-screen
for all models

* Available in sizes ranging from 3 to 10 inches

* Long-life LED backlight

* Serial, USB or Ethernet communication

* USB memory stick support

System Configuration

Personal ./

computer S
| Ethenet
I/F 1

4
Max 32 PLC

PLC

Pt .
USB IFF USBIF | Serall’/F | Serial IIF S Y
(Slave) (Host) %1 | (comt) %2 | (COM2) %2

IJ RS-232C PLC
=

RS-232C/
422A/485

PictBridge  —
Printer 2
B | ] - /
ersonal stick Temperature
computer sty Personal PLC Controller
a4 computer
%1. The Ethernet communication and USB Host are supported only by NBOO-TWO 1
%2. The NB3Q has only one port (RS-232C/422A/485) COM1
Safety
Controller

Windows is registered trademarks of Microsoft Corporation in the USA and other countries
Microsoft product screen shot(s) reprinted with pemission from Microsoft Comporation.
Apple and Apple logo are registered trademarks of Apple Inc. in the USA and other countries. App Store is a service mark of Apple Inc.
Google Play and the Google Play logo are trademarks of Google LLC

Safari is trademark of Apple Inc., registered in the U.S. and other countries.

Other company names and product names in this document are the trademarks or registered trademarks of their respective companies
The product photographs and figures that are used in this catalog may vary somewhat from the actual products

B
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NB Series
Ordering Information
Programmable Terminals
Product name Specifications Model
R 3.5 inch, TFT LCD, Color, 320 x 240 dots NB3Q-TWO00B
3.5 inch, TFT LCD, Color, 320 x 240 dots, USB Host, Ethemet NB3Q-TWO01B
. 5.6 inch, TFT LCD, Color, 320 x 234 dots NB5Q-TWO00B
5.6 inch, TFT LCD, Color, 320 x 234 dots, USB Host, Ethemet NB5Q-TWO01B
— 7 inch, TFT LCD, Color, 800 x 480 dots NB7W-TWO00B
7 inch, TFT LCD, Color, 800 x 480 dots , USB Host, Ethemet NB7W-TWO1B
NB10W 10.1 inch, TFT LCD, Color, 800 x 480 dots , USB Host, Ethemnet NB10W-TWO01B
Options
Product name Specifications Model

Supported Operating Systems: .
Windows 10, Windows 8.1, Windows 8, Windows 7, Windows Vista®,
Software Windows XP (SP3 or higher). NB-Designer %
Note: Except for Windows XP 64-bit version
Download from Omron's regional websites.

For NB to PLC via RS-232C (CP/CJ/CS), 2m XW2Z-200T

" Sito-PLC Connecting For NB to PLC via RS-232C (CP/CJ/CS), 5m XW2Z-500T
For NB to PLC via RS-422A/485, 2m NB-RSEXT-2M
For the NB3Q contains 5 sheets NB3Q-KBAO4
For the NB5Q contains 5 sheets NB5Q-KBA04

Displey'pr SNt I orthe NBTW contains 5 sheets NB7W-KBAO4
For the NB10W contains 5 sheets NB10W-KBAO4

Attachment Mounting bracket for NT31/NT31C series to NB5Q series NB5Q-ATTO1

Note: Use a standard USB cable (Type A male to Type B male) or standard Ethemet cable (10 BASE-T/100 BASE-TX twisted-pair cable) to
connect the NB series to software (personal computer).
Use a standard Ethemet cable (10 BASE-T/100 BASE-TX twisted-pair cable) to connect the NB series to a PLC. For detail, refer to the NB
Series Setup Manual (Cat. No. V107).

* The NB5Q-TW01B and NB7W-TWO01B are supported by NB-Designer version 1.10 or higher.
% The NB3Q-TWOLIB and NB10W-TWO01B are supported by NB-Designer version 1.20 or higher.

System Configuration

Items Minimum Configurations

Microsoft Windows XP (SP3 or higher)

Microsoft Windows Vista (32-bit or 64-bit edition)
Microsoft Windows 7 (32-bit or 64-bit edition)
Opsrating Systep (OS) Microsoft Windows 8 (32-bit or 64-bit edition)
Microsoft Windows 8.1 (32-bit or 64-bit edition)
Microsoft Windows 10 (32-bit or 64-bit edition)

CPU Windows computers with CPU recommended for OS

Memory 512 MB or more

Hard Disk 2.5 GB or more, with the disk space more than 800 MB at least

Display Supports the display \_'vith resolution of 800 x 600 and 16-bit high color
(1024 x 768 and 32-bit true color are recommended.) .

Communication ports RS-232C Port, USB Port, Ethemet Port

Recommended USB Memory

Product name Specifications Model
USB memory stick Capaq\y: Ll FZ-MEM2G
Capacity: 8 GB FZ-MEM8G

OMmRON

Ul n-11 wanspaanAivesHMI Omron NBSQTWOOBHTNT 2

88



89

NB Series
Specifications
HMI

Specifications NB3Q NB5Q NB7TW NB1OW

pe TWO00B | TWO1B TWO00B | TWO1B TWO0OB | TWO1B TWO01B

Display type 35" TFT LCD 5.6"TFT LCD 7" TFT LCD 10.1" TFT LCD
Display resolution (H x V) 320 x 240 320 x 234 800 x 480 800 x 480
Number of colors 65,536
Backlight LED
Backlight lifetime 50,000 hours of operating time at the normal temperature (25 °C)%
Touch panel Analog resistive membrane type, resolution 1024 x 1024, life: 1 million touch operations

Dimensions in mm (H x W x D)

103.8x 129.8 x52.8 142 x 184 x 46 148 x 202 x 46 2108 x 2688 x

Weight

300 gmax. | 305 gmax. | 620 gmax. [ 627 gmax. | 710 gmax. [ 715 gmax. 1525 g max.

* This is the estimated time when the luminous intensity is decreased by 50% per LED at room temperature and humidity. Itis a typical value.

Functionality

Specifications NB3Q NB5Q NB7W NB1OW
TWOOB | TWOIB | TWOOB | TWOIB | TWOOB | TWOIB | TWO01B
Internal memory 128MB (including system area)
Memory interface USB USB r | USB USB
Memory Memory Memory Memory
RS-232C/422A/485

Serial (COM1)

(notisolated),
Transmission distance:
15m Max. (RS-232C),
500m Max. (RS-422A/485),
Connector: D-Sub 9-pin

RS-232C,
Transmission distance: 15 m Max.,
Connector: D-Sub 9-pin

Serial (COM2)

RS-232C/422A/485 (notisolated),
Transmission distance: 15m Max. (RS-232C),
500m Max. (RS-422A/485),
Connector: D-Sub 9-pin

USB Host Equivalent to USB 2.0 full speed, type A, Output power 5V, 150mA
USB Slave Equivalent to USB 2.0 full speed, type B, Transmission distance: 5m
Printer connection PictBridge support
Ethernet 10/700 baseT | [10/100base-T [10/100base-T| _10/100 base-T
General
Shecifiations NB3Q NB5Q NB7W [ NB10W
TWOOB | TWOIB | TWOOB | TWOIB [ TWOOB | TWOIB | TWO01B
Line voltage 20.4 10 27.6 VDC (24 VDC 15 to 15%)
Power consumption 5W [ 9W I 6 W [ tow ] 7w [ 11w ] 14W
Battery lifetime 5years (at 25 °C) %
Enclosure rating (front side) Front operation part: IP65 (Dust proof and drip proof only from the front of the panel)
Obtained standards EC Directives, KC, cUL508
Operating environment No corrosive gases.
Noise immunity Compliant with IEC61000-4-4, 2KV (Power cable)
Ambient operating temperature 0t050°C
Ambient operating humidity 10% to 90% RH (without condensation)

Note: Flash memory can be written to up 100,000 times.
# OMRON accepts NB unit including the display device for repair and analysis within five years of the manufacture date.

Lo [
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NB Series

(Units: mm)

NB3Q

Clamp

103

)
I

NB5Q

129 153.6

35 (min.)
46 (max )
— 1185 ——= 5255 =
g 53(max )
- 46 -
fe——116 9 — ‘
NB7W
Panel Clamp
= .
Panel Clamp
ot o 2z £ —
1368 EFL 135 1596 WH
210.8 4 & 199 1967 2213
62 ]-id«'rmn )
|| 58(max) i |
-4 - m _“
== = 15511
5 2 |[ )
L0 = samax)
268.8
= 257 — ‘a5
& £ 7y
Model Panel cutout (H x V mm) L= . ‘
NB3Q 119.0 (+0.5/-0) x 93.0 (+0.5/-0) 2547
NB5Q 1724 (+0.5/-0) x 131.0 (+0.5/-0) Ziop
NB7W 191.0 (+0.5/-0) x 137.0 (+0.5/-0) Applicable panel thickness: 1.6 to 4.8 mm
NB1OW 258.0 (+0.5/-0) x 200.0 (+0.5/-0)
Related Manuals
Cat. No Model Name
V106 NB-Designer NB Series NB-Designer Operation Manual
V107 NB3Q, NB5Q, NB7W, NB1OW NB Series Setup Manual
V108 NB3Q, NB5Q, NB7W, NB10W NB Series Host Connection Manual
V109 NB3Q, NB5Q, NB7W, NB1OW NB Series Startup Guide

—
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% Simscape (TM) Multibody(TM) version: 7.4
% This is a model data file derived from a Simscape Multibody Import XML file using¥
the smimport function.

% The data in this file sets the block parameter values in an imported Simscape¥
Multibody model.

% For more information on this file, see the smimport function help page in the¥
Simscape Multibody documentation.

% You can modify numerical values, but avoid any other changes to this file.

% Do not add code to this file. Do not edit the physical unitsishown in comments.

%%%VariableName:smiData

S

%Initialize the RigidTransform structure array by filling in null wvalues.
smiData.RigidTransform(9) .translation = [0.0 0.0 0.0];
smiData.RigidTransform(9) .angle = 0.0;

smiData.RigidTransform(9).axis = [0.0 0.0 0.0];
smiData.RigidTransform(9).ID = *'';

%Translation Method - Cartesian

3Rotation Method - Arbitrary Axis

smiData.RigidTransform(1l).translation = [-77.500000000000014 0 -10.000000000000009] ;¢
% mm

smiData.RigidTransform(1l) .angle = 0; % rad

smiData.RigidTransform(1l) .axis = [0 0 0];

smiData.RigidTransform(l) .ID = 'B{Part armm-2:-:arm 1 update-1]';

%Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(2) .translation = [200.00000000000011 6.4392935428259079e-15¢
4,9999999999999964]; % mm

smiData.RigidTransform(2) .angle = 3.1415926535897927; % rad
smiData.RigidTransform(2).axis = [-1 -2.606250810036893e-32 7.8383362686922011e-17];
smiData.RigidTransform(2) .ID = 'F[Part armm-2:-:arm 1 update-1]';

%Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(3) .translation = [64.999999999999986 -42.500000000000036«
9.9999999999999947]; % mm

smiData.RigidTransform(3) .angle = 0; % rad

smiData.RigidTransform(3) .axis = [0 0 0];

smiData.RigidTransform(3) .ID = 'B[model new-l:-:arm 1 update-1]';

%$Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(4) .translation = [8.1989970368567811e-14 -42.499999999999929¢
-102.28469758650316]); % mm

smiData.RigidTransform(4) .angle = 3.9849038017436856e-16; % rad
smiData.RigidTransform(4) .axis = [-0.8862749303750177 -0.46305594690557628%
0.00979478555853697911;

smiData.RigidTransform(4) .ID = 'F[model new-1l:-:arm 1 update-1]';
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%Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(5) .translation = [77.499999999999957 0 30]; % mm
smiData.RigidTransform(5) .angle = 0; % rad
smiData.RigidTransform(5) .axis = [0 0 0];

smiData.RigidTransform(5) .ID = 'B[Part armm=2:-:GRP3-1]"';

%$Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(6) .translation = [1.7054379224114983e-13 3.1569464429991513e-¢
15 -9.9999999999999893]; % mm

smiData.RigidTransform(6).angle = 1.188027207435054e-16; % rad
smiData.RigidTransform(6) .axis = [-0.99825704317902098 -0.059015893990333704«
3.4995142346445853e-18] ;

smiData.RigidTransform(6) .ID = 'F[Part armm=2:-:GRP3-1]"';

%Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(7) .translation = [0 0 60.000000000000007]; % mm
smiData.RigidTransform(7) .angle = 0; % rad
smiData.RigidTransform(7) .axis = [0 O 0];

smiData.RigidTransform(7).ID = 'B[scara part platel-l:-:model new-1]';

%Translation Method - Cartesian

%Rotation Method - Arbitrary Axis

smiData.RigidTransform(8) .translation = [4.0924152161301874e-16 -7.8603689502771822¢
e-16 1.1936485775231347]; % mm

smiData.RigidTransform(8) .angle = 7.4242114836850522e-16; % rad
smiData.RigidTransform(8) .axis = [0.88698466631402351 0.46179887583644075¢
1.5205101456367772e-16] ;

smiData.RigidTransform(8) .ID = 'F[scara part platel-l:-:model new=1]"';

%¥Translation Method - Cartesian

$Rotation Method - Arbitrary Axis

smiData.RigidTransform(9) .translation = [0 0 0]; % mm
smiData.RigidTransform(9).angle = 0; % rad
smiData.RigidTransform(9) .axis = [0 0 0];
smiData.RigidTransform(9) .ID = 'RootGround[scara part platel-1]';

g============= Solid ======
%Center of Mass (CoM) %Momeénts of Inertia (MoI) %Product of Inertia (PoI)

%$Initialize the Solid structure array by filling im null wvalues.
smiData.Solid(5) .mass = 0.0;

smiData.Solid(5).CoM = [0.0 0.0 0.0];

smiData.Solid (5) .MoI = [0.0 0.0 0.0];

smiData.Solid(5) .PoI = [0.0 0.0 0.0];

smiData.Solid(5) .color = [0.0 0.0 0.0];

smiData.Solid (5) .opacity = 0.0;

smiData.Solid(5).ID = '';

$Inertia Type - Custom
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%Visual Properties - Simple

smiData.Solid (1) .mass = 0.23245920110780138; % kg

smiData.Solid (1) .CoM = [79.070514375386978 0 20.336344557641141]; % mm
smiData.Solid (1) .MoI = [100.41430987557122 1215.5596359498682 1260.0793683003251] ;¢
% kg*mm”~2

smiData.Solid (1) .PoI = [0 -9.4550395828573954 0]; % kg*mm"2

smiData.Solid(1l).color = [1 0 1]};

smiData.Solid (1) .opacity = 1;

smiData.Solid(1) .ID = 'arm 1 update*:*Default';

$Inertia Type - Custom

¥Visual Properties - Simple

smiData.Solid(2) .mass = 0.36767477042468105; % ka
smiData.Solid(2) .CoM = [0 0 13.010457473975]); % mm
smiData.Solid(2) .MoIl = [542.98660039441972 935.02488164441854 1303.0845636743786] ;¥
% kg*mm~2

smiData.Solid(2).PoI = [0 0 O0]; % kg*mm™2
smiData.Solid(2).color = [0.792156862745098 0.81960784313725488¢
0.93333333333333335] ;

smiData.Solid(2) .opacity = 1;

smiData.Solid(2) .ID = 'scara part platel*:*Default';

$Inertia Type - Custom

%$Visual Properties - Simple

smiData.Solid(3) .mass = 0.07806139244147782; % kg

smiData.Solid(3).CoM = [9.7078854118089168 0 -4.3842491647076471]; % mm
smiData.Solid(3) .Mol = [12.553223579355478 234.06105239888066 240.71409299613347] ;¢
% kg*mm* 2

smiData.Solid(3) ,PoI = [0 -3.2585207001721535 0]; % kg*mm"2
smiData.Solid(3).color = [0.99607843137254903 0.87058823529411766v
0.76078431372549016] ;

smiData.Solid(3) .opacity = 1;

smiData.Solid(3) .ID = "Part armm*:*Default’';

$Inertia Type -/ Custom

$Visual Properties - Simple

smiData.Solid(4) .mass = 0.95391429178004106; % kg
smiData.Solid (4) .CoM = [16.363024795836949 -0.029052429940401782¢
111.77402118279312]; % mm

smiData.Solid (4) .MoI = [12182.738485580354 11209.209053415281 4882.9772897481062] ;¢
% kg*mm*2

smiData.Solid(4) .PoT = [-1.6739029959879579 -1660.2421249324589¢
-1.1430716865698562]; % kg*mm~2

smiData.Solid(4) .color = [1 0.75294117647058822 0.75294117647058822];
smiData.Solid(4) .opacity = 1;

smiData.Solid(4) .ID = 'model new*:*Default';

$Inertia Type - Custom

%$Visual Properties - Simple

smiData.Solid(5) .mass = 0.032200000543235234; % kg

smiData.Solid(5) .CoM [0 0 -4.9999999999999991]; % mm

smiData.Solid(5) .MoI = [47.948404079559381 1.9827409525383157 49.399504904622852] ;¢
% kg*mm~2
smiData.Solid(5) .PoIl

[0 0 0.89344651098614125]; % kg*mm”2
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smiData.Solid (5) .color = [0.792156862745098 0.81960784313725488¢
0.93333333333333335];

smiData.Solid (5) .opacity = 1;

smiData.So0lid(5) .ID = 'GRP3*:*Default';

f============= Joint =============%

%X Revolute Primitive (Rx) %Y Rewvolute Primitive (Ry) %Z Revolute Primitive (Rz)

%X Prismatic Primitive (PX) %Y Prismatic Primitive (Py) %Z Prismatic Primitive (Pz)¥
%Spherical Primitive (S)

%Constant Velocity Primitive (CV) %Lead Screw Primitive (LS)

%Position Target (Pos)

%$Initialize the CylindricalJoint structure array by filling in null values.
smiData.CylindricalJoint (1) .Rz.Pos = 0.0;
smiData.CylindricalJoint (1) .Pz.Pos = 0.0;

smiData.CylindricalJoint (1) .ID = '';

smiData.CylindricalJoint (1) .Rz.Pos = 0.21599626479527884; % deg
smiData.CylindricalJdoint (1) .Pz.Pos = 0; % mm
smiData.CylindricalJoint (1) .ID = '[scara part platel=l:-:model new=1]"';

$Initialize the PrismaticJoint structure array by filling in null wvalues.
smiData.PrismaticJdoint (1) .Pz.Pos = 0.0;
smiData.PrismaticJoint (1) .ID = '';

smiData.PrismaticJdoint (1) .Pz.Pos = 0; % m

smiData.PrismaticJoint (1) .ID = '[model new-1l:-:arm 1 update-1]';

$Initialize the RevoluteJoint structure array by filling in null values.
smiData.RevoluteJdoint (2) .Rz.Pos = 0.0;
smiData.RevoluteJoint (2).ID = '';

smiData.RevoluteJoint (1) .Rz.Pos = -0.28077843041121475; % deg

smiData.RevoluteJoint (1) .ID = '[Part armm-2:-:arm 1 update=1]"';
smiData.RevoluteJdoint (2) .Rz.Pos = 178.30412923775256; % deg
smiData.RevoluteJoint (2) .ID = '[Part armm-2:-:GRP3-1]"';
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function varargout = DisplayBIG(varargin)

% DISPLAYBIG MATLAB code for DisplayBIG.fig

% DISPLAYBIG, by itself, creates a new DISPLAYBIG or raises the existing
% singleton*.

% H = DISPLAYBIG returns the handle to a new DISPLAYBIG or the handle to
% the existing singleton*.

%

% DISPLAYBIG ('CALLBACK', hObject, eventData, handles;,...) calls the local

% function named CALLBACK in DISPLAYBIG.M with the given input arguments.
% DISPLAYBIG ('Property', "Value',...) creates a-new DISPLAYBIG or raises the
% existing singleton*.. Starting from the left, property value pairs are
% applied to the GUI before DisplayBIG OpeningFcn gets called. An

% unrecognized property name or invalid value makes property application
% stop. All inputs are passed to DisplayBIG OpeningFcn via varargin.

%

% *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

% instance to run-(singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help DisplayBIG

% Last Modified by GUIDE v2.5 29-Mar-2023 23:33:06

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name', mfilename, ...
'qui_Singleton', gui Singleton, ...
'qui_OpeningFcn', @DisplayBIG OpeningFcn, ...
'gui_OutputFen', @DisplayBIG OutputFen, ...
'gui_LayoutFen', | (. J
'gui_Callback', [1):

if nargin && ischar(varargin{1l})

gui_State.gui_Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}]
else

gui_mainfcn(gui_State, varargin{:});

gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before DisplayBIG is made visible.
function DisplayBIG OpeningFcn (hObject, eventdata, handles, varargin)
This function has no output args, see OutputFcn.

se

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to DisplayBIG (see VARARGIN)
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% Choose default command line output for DisplayBIG
handles.output = hObject;

% Update handles structure
guidata (hObject, handles);

% UIWAIT makes DisplayBIG wait for user response (see UIRESUME)
% uiwait (handles.figurel);

% —--- Outputs from this function are returned to the command line.
function varargout = DisplayBIG OutputFcn(hObject, eventdata, handles)
varargout cell array for returning output args (see VARARGOUT) ;

% hObject handle to figure

eventdata .reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o

o o

% Get default command line output from handles structure
varargout{1l} = handles.output;

% =--- Executes on button press in inverse.
function inverse Callback (hObject, eventdata, handles)
ModelName = 'updateSCARA';
global var;
x=get (handles.x,'string');
X = str2num(x);
if ((x <= -350)&(x >=350))
msgbox (*Please Select PX Value In Range -350-->350');
end
y=get (handles.y, 'string');
y = str2num(y);
if ((y <= -350)&(y >=350))
msgbox ('Please Select PY Value In Range =350-->350');
end
z=get (handles.z, 'string');
z = str2num(z);
if ((z <= 20)&(z >= 180))
msgbox (*Please Select PZ Value In Range 0-->180");

end
xi = x/1000;
yi = y/1000;

zi = z/1000;
d0 = 0.12; d4 = -0.040; d5= -0.090;
L2 = 0.20; L3 = 0.195;
C2 = ((xi)*2 + (yi)~2 - (BEgg2 - (L3)92)7(2*L2* L3
C2f = round(C2*1000)/1000;
S2 = 1l*sqrt(1l-(C2f)~2):;
if (82 <= -1)
msgbox ('Robot Crash Close Program to Restart');at
end
q3 = atan2d(S2,C2f)*(-1);
g3ln = g3*(-1)
ql = atan2d((yi), (xi))-atan2d(L3*S2,L2+(L3*C2f));
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g2 = (zi + d4 - d5 - d0)*1000 ;

qd = 0;

guidata (hObject, handles);

set (handles.ql, 'string’',ql);

set_param([ModelName '/Slider Gain'], 'Gain',num2str(ql))
set (handles.q2, 'string’',q2);

set_param([ModelName '/Slider Gainl'],'Gain',num2str (q2))
set (handles.q3, 'string’',q31n);

set_param([ModelName '/Slider Gain2'],'Gain',num2str(q3ln))
set (handles.q4, 'string’',q4);

set_param([ModelName '/Slider Gain3'],'Gain',num2str(q4))

% hObject handle to inverse (see GCBO)
% eventdata reserved - to.be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

function x_Callback(hObject, eventdata, handles)

% hObject handle to-x (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject,;'String") retuxrns contents of x as text

de o

str2double (get (hObject, 'String')) returns contents of x as a double
% =-- Executes during object creation, after setting all properties.
function x_CreateFcn(hObject, eventdata, handles)
% 'hObject handle to x (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get (hObject, 'BackgroundColor'), getf
(0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundCelor’, 'white') ;
end
function y Callback (hObject, eventdata, handles)
% hObject handle to y (see GCBO)
% eventdata reserved - to be defined in ‘a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% Hints: get (hObject, 'String') returns contents of y as text
% str2double (get (hObject, 'String')) returns contents of y as a double

$ --- Executes during object creation, after setting all properties.
function y_CreateFcn(hObject, eventdata, handles)

% hObject handle to y (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
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% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject,'BackgroundColor'), get¥
(0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColox'; 'white");
end
function z_Callback (hObject, eventdata, handles)
% hObject handle to 2z (see-GCBO)
% eventdata reserved = .to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% Hints: get(hObject, 'String') returns contents of z as text
% str2double (get (hObject, 'String')) returns contents of z as a double
% --- Executes during object creation, after setting.all properties.
function z_CreateFcn(hObject, eventdata, handles)
% ‘hObject handle to z (see GEBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty = handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows-.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'), get¥
(0, 'defaultUicontrolBackgroundColeor'))
set (hObject, 'BackgroundColor', 'white');
end
function gl_Callback (hObject, eventdata, handles)
% hObject handle to gl (see GCRO)
% eventdata .reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% Hints: get(hObject; 'String') returns contents of gl as text
% str2double (get (hObject, 'String')) returns contents of gl as a double

% --- Executes during object creation, after setting all properties.
function gl_CreateFcn(hObject, eventdata, handles)

% hObject handle to gl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'), getf
(0, 'defaultUicontrolBackgroundColor'))
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set (hObject, 'BackgroundColor’', 'white');
end

function g2_Callback (hObject, eventdata, handles)

hObject handle to g2 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

0 o oo

Hints: get(hObject, 'String') returns contents of g2 as text
str2double (get (hObject, *String')) returns contents of g2 as a double

oe oe

% —-—-- Executes during object creation, after setting all properties.
function g2_CreateFcn(hObject, eventdata, handles)

% hObject handle to g2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns.called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal(get (hObject,'BackgroundColor'), get¥
(0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function g3_Callback (hObject, eventdata, handles)

% hObject handle to g3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,'String') returns contents of g3 as text
% str2double (get (hObject, 'String')) returns contents of g3 as a double

% --- Executes during object creation, after setting all properties.
function g3_CreateFcn (hObject, eventdata, handles)

% hObject handle to g3 (see GCBO)

% eventdata reserved -:.to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'), get«
(0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function g4_Callback(hObject, eventdata, handles)
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% hObject handle to g4 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of g4 as text

%

str2double (get (hObject, 'String')) returns contents of g4 as a double

a

% --- Executes during object creation, after setting all properties.
function g4_CreateFcn(hObject, eventdata, handles)

% hObject handle to g4 (see GCBO)
% eventdata reserved - to-be defined in a future version of MATLAB
% handles empty - handles not created until after-all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor"'), getf
(0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

% --- Executes on button press in pushbutton2.

function pushbutton2 Callback(hObject, eventdata, handles)
ModelName = 'updateSCARA';

global var;

ql = 0;

set (handles.ql, 'string',num2str(ql));
set_param([ModelName '/Slider Gain'],'Gain',num2str (ql))
q2 = 0;

set (handles.q2, 'string',num2str(q2));
set_param([ModelName '/Slider Gainl'],'Gain',num2str (q2))
a3 = _0»

set (handles.qg3, 'string',num2str(qg3));
set_param([ModelName '/Slider Gain2'],'Gain',num2str(q3))
q4 = 0;

set (handles.q4, 'string',num2str(qg4d));
set_param([ModelName '/Slider Gain3'],'Gain',num2str (q4))
set (handles.x, 'string',num2str (350));

set (handles.y, 'string',num2str(0));

set (handles.z,'string',num2str (100));

hObject handle to pushbutton2 (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

0P oP

®

% --- Executes on button press in pushbutton3.

function pushbutton3_Callback (hObject, eventdata, handles)

close;

% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
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Variable Type Name Data Type |Retained AT Initial Value Comment
Inputs EN BOOL No FALSE Controls execution of the Function
Block.
Inputs X1 REAL No 0.0
Inputs Y1 REAL No 0.0
Inputs 1 REAL No 0.0
Inputs EE1 REAL No 0.0
Inputs X2 REAL No 0.0
Inputs Y2 REAL No 0.0
Inputs 72 REAL No 0.0
Inputs EE2 REAL No 0.0
Inputs X3 REAL No 0.0
Inputs Y3 REAL No 0.0
Inputs Z3 REAL No 0.0
Inputs EE3 REAL No 0.0
Inputs X4 REAL No 0.0
Inputs Y4 REAL No 0.0
Inputs Z4 REAL No 0.0
Inputs EE4 REAL No 0.0
Inputs X5 REAL No 0.0
Inputs Y5 REAL No 0.0
Inputs Z5 REAL No 0.0
Inputs EE5 REAL No 0.0
Outputs | ENO BOOL No FALSE Indicates successful execution of
the Function Block.
Outputs BASEPulse_1 REAL No 0.0
Outputs BASEPulse 2 REAL No 0.0
Outputs BASEPulse_3 REAL No 0.0
Outputs | BASEPulse 4 REAL No 0.0
Outputs BASEPulse_5 REAL No 0.0
Outputs LIFTPulse_1 REAL No 0.0
Outputs | LIFTPulse_2 REAL No 0.0
Outputs LIFTPulse_3 REAL No 0.0
Outputs | LIFTPulse_4 REAL No 0.0
Outputs LIFTPulse_5 REAL No 0.0
Outputs SHOULDERPulse_1 REAL No 0.0
Outputs | SHOULDERPulse_2 REAL No 0.0
Outputs SHOULDERPulse_3 REAL No 0.0
Outputs | SHOULDERPulse_4 REAL No 0.0
Outputs | SHOULDERPulse_5 REAL No 0.0
Outputs | THETA_ER BOOL No FALSE
Outputs | THETA_ER 2 BOOL No FALSE
Outputs | THETA_ER_3 BOOL No FALSE
Outputs THETA ER 4 BOOL No FALSE
Outputs | THETA_ER_5 BOOL No FALSE
Outputs | POS_ER_1 BOOL No FALSE
Outputs | POS_ER_2 BOOL No FALSE
Outputs | POS_ER_3 BOOL No FALSE
Outputs POS_ER 4 BOOL No FALSE
Outputs | POS_ER_5 BOOL No FALSE
Internals | L2 REAL No 200.0
Internals | L3 REAL No 195.0
Internals | ddO REAL No 120.0
Internals | dd4 REAL No -40.0
Internals | dd5 REAL No -90.0
Internals | X1min REAL No -350.0
Internals | XTmax REAL No 350.0
Internals | Y1min REAL No -350.0
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Internals | Y1max REAL No 350.0
Internals | Z1min REAL No 0.0
Internals | Z1max REAL No 179.0
Internals | BaseThetaMax REAL No 180.0
Internals | BaseThetaMin REAL No -180.0
Internals | LiftMax REAL No 80.0
Internals | LiftMin REAL No -80.0
Internals | ShoulderThetaMax REAL No 145.0
Internals | ShoulderThetaMin REAL No -145.0
Internals | EEMax REAL No 180.0
Internals | EEMin REAL No -180.0
Internals Cos2_1 REAL No 0.0
Internals Cos2_2 REAL No 0.0
Internals Cos2_3 REAL No 0.0
Internals Cos2_4 REAL No 0.0
Internals | Cos2_5 REAL No 0.0
Internals [ S2_1 REAL No 0.0
Internals S22 REAL No 0.0
Internals | S2_3 REAL No 0.0
Internals | S2_4 REAL No 0.0
Internals | S2_5 REAL No 0.0
Internals | Beta_1 REAL No 0.0
Internals | Beta_2 REAL No 0.0
Internals Beta_3 REAL No 0.0
Internals | Beta_4 REAL No 0.0
Internals | Beta_5 REAL No 0.0
Internals | Radius1 REAL No 0.0
Internals | Radius2 REAL No 0.0
Internals | Radius3 REAL No 0.0
Internals | Radius4 REAL No 0.0
Internals | Radius5 REAL No 0.0
Internals BASE_1 REAL No 0.0
Internals [ BASE_2 REAL No 0.0
Internals BASE_3 REAL No 0.0
Internals BASE 4 REAL No 0.0
Internals BASE_S REAL No 0.0
Internals LIFT_1 rREAL No 0.0
Internals LIFT 2 REAL No 0.0
Internals LIFT_3 REAL No 0.0
Internals LIFT 4 REAL No 0.0
Internals | LIFT_5 REAL No 0.0
Internals SHOULDER_1 REAL No 0.0
Internals SHOULDER 2 REAL No 0.0
Internals SHOULDER 3 REAL No 0.0
Internals SHOULDER_4 REAL No 0.0
Internals SHOULDER_5 REAL No 0.0

[Function Block Name : Cal_Pulse1_5]

Radius1 := sqrt((X1*X1) + (Y1*Y1) + (Z1*Z1));
Radius2 := sqrt((X2*X2) + (Y2*Y2) + (Z2*Z2));
Radius3 := sqrt((X3*X3) + (Y3*Y3) + (Z3*Z3));
Radius4 qrt((X4*X4) + (Y4*Y4) + (Z4*Z4));
Radius5 := sqrt((X5*X5) + (Y5*Y5) + (Z5*Z5));

IF ((Radius1 > 405.0 OR Radius1< 150.0) OR (X1 > X1max OR X1 < X1min) OR (Y1 > Y1max OR Y1 < Y1min) OR (Z1
> Z1max OR Z1 < Z1min))
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END_IF;

IF((BASE_1) > BaseThetaMax OR (BASE_1) < BaseThetaMin) OR ((LIFT_1) > LiftMax OR (LIFT_1) < LiftMin) OR
((SHOULDER_1) > ShoulderThetaMax OR (SHOULDER_1) < ShoulderThetaMin) OR (EE1 > EEMax OR EET < EEMin))
THEN THETA_ER := TRUE;

ELSE
THETA_ER := FALSE;
BASEPulse_1 := BASE_1*90.0;
LIFTPulse_1 := LIFT_1*200.0;
SHOULDERPulse_1 := SHOULDER_1*52.941;
END_IF;

IF(((BASE_2) > BaseThetaMax OR (BASE_2) < BaseThetaMin) OR ((LIFT_2) > LiftMax OR (LIFT_2) < LiftMin) OR
((SHOULDER_2) > ShoulderThetaMax OR (SHOULDER_2) < ShoulderThetaMin) OR (EE2 > EEMax OR EE2 < EEMin))
THEN THETA_ER_2 := TRUE;
ELSE THETA_ER_2 := FALSE;

BASEPulse_2 := BASE_2*90.0;

LIFTPulse_2 := LIFT_2*200.0;

SHOULDERPulse_2 := SHOULDER 2*52.941;

END_IF;
IF((BASE_3) > BaseThetaMax OR (BASE_3) < BaseThetaMin) OR ((LIFT_3) > LiftMax OR (LIFT_3) < LiftMin) OR
((SHOULDER_3) > ShoulderThetaMax OR (SHOULDER_3) < ShoulderThetaMin) OR (EE3 > EEMax OR EE3< EEMin))
THEN

THETA_ER_3 := TRUE;

ELSE
THETA ER 3 := FALSE;
BASEPulse_3 := BASE_3*90.0;
LIFTPulse 3 := LIFT_3*200.0;
SHOULDERPulse_3 := SHOULDER 3*52.941;
END_IF;

IF((BASE_4) > BaseThetaMax OR (BASE 4) < BaseThetaMin) OR ((LIFT_4) > LiftMax OR (LIFT_4) < LiftMin) OR
((SHOULDER 4) > ShoulderThetaMax OR (SHOULDER 4) < ShoulderThetaMin) OR (EE4 > EEMax OR EE4< EEMin))
THEN

THETA ER 4 := TRUE;

ELSE
THETA_ER 4 = FALSE;
BASEPulse_4 := BASE_4*90.0;
LIFTPulse_4 := LIFT_4*200.0;
SHOULDERPulse_4 := SHOULDER 4%52.941;
END_IF;

IF((BASE_S) > BaseThetaMax OR (BASE_S) < BaseThetaMin) OR ((LIFT_S) > LiftMax OR (LIFT_5) < LiftMin) OR
((SHOULDER 5) > ShoulderThetaMax OR (SHOULDER _5) < ShoulderThetaMin) OR (EES > EEMax OR EE5< EEMin))
THEN

THETA_ER 5 := TRUE;

ELSE
THETA_ER_S := FALSE;
BASEPulse_5 := BASE_5*90.0;
LIFTPulse_S5 := LIFT_5*200.0;
SHOULDERPulse_5 := SHOULDER 5*52.941;
END_IF;
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IF(X2 > (-1.0) AND Y2 > (-1.0))
THEN BASE_2 := RAD_TO_DEG ((ATAN(Y2/X2))-(ATAN(Beta_2)));

END_IF;

IF(X3 > (-1.0) AND Y3 > (-1.0))
THEN BASE_3 := RAD_TO_DEG ((ATAN(Y3/X3))-(ATAN(Beta_3)));

END_IF;

IF(X4 > (-1.0) AND Y4 > (-1.0))
THEN BASE_4 := RAD_TO_DEG ((ATAN(Y4/X4))-(ATAN(Beta _4)));

END_IF;

IF(X5 > (-1.0) AND Y5 > (-1.0) )
THEN BASE_5 := RAD_TO_DEG ((ATAN(Y5/X5))-(ATAN(Beta_5)));

END_IF;

IF(X1 < (-1.0) AND Y1 > (-1.0)) THEN

END_IF;

BASE_1:= 90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y1/X1))-(ATAN(Beta_1)))));

IF(X2 < (-1.0) AND Y2 > (-1.0)) THEN

END_IF;

BASE_2 := 90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y2/X2))-(ATAN(Beta_2)))));

IF(X3 < (-1.0) AND Y3 > (-1.0)) THEN

END_IF;

BASE_3 :=90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y3/X3))-(ATAN(Beta_3)))));

IF(X4 < (-1.0) AND Y4 > (-1.0)) THEN

END_IF;

BASE_4 := 90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y4/X4))-(ATAN(Beta_4)))));

IF(X5 < (-1.0) AND Y5 > (-1.0)) THEN

END_IF;

BASE_S := 90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y5/X5))-(ATAN(Beta_5)))));

IF(X1 > (-1.0) AND Y1 < (-1.0)) THEN

END_IF;

BASE_1:= (-1.0) * ABS(RAD_TO_DEG ((ATAN(Y1/X1))-(ATAN(Beta_1))));

IF(X2 > (-1.0) AND Y2 < (-1.0)) THEN

END_IF;

BASE 2 := (-1.0) * ABS(RAD_TO_DEG ((ATAN(Y2/X2))-(ATAN(Beta 2)));

IF(X3 > (-1.0) AND Y3 < (-1.0)) THEN

END_IF;

BASE_3 := (-1.0) * ABS(RAD_TO_DEG ((ATAN(Y3/X3))-(ATAN(Beta_3))));

IF(X4 > (-1.0) AND Y4 < (-1.0)) THEN

END_IF;

BASE_4 := (-1.0) * ABS(RAD_TO_DEG ((ATAN(Y4/X4))-(ATAN(Beta_4))));

IF(X5 > (-1.0) AND Y5 < (-1.0)) THEN

END_IF;

BASE_S5 := (-1.0) * ABS(RAD_TO_DEG ((ATAN(Y5/X5))-(ATAN(Beta_5))));

IF(X1 < (-1.0) AND Y1 < (-1.0)) THEN

END_IF;

BASE_1:= (-1.0) * (90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y1/X1))-(ATAN(Beta_1))))));

IF(X2 < (-1.0) AND Y2 < (-1.0)) THEN

END_IF;

BASE_2 := (-1.0) * (90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y2/X2))-(ATAN(Beta_2))))));

IF(X3 < (-1.0) AND Y3 < (-1.0)) THEN

END_IF;

BASE_3 := (-1.0) * (90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y3/X3))-(ATAN(Beta_3))))));

IF(X4 < (-1.0) AND Y4 < (-1.0)) THEN

END_IF;

BASE 4 := (-1.0) * (90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y4/X4))-(ATAN(Beta 4)))):

IF(X5 < (-1.0) AND Y5 < (-1.0)) THEN

BASE_S := (-1.0) * (90.0 + (90.0 - ABS(RAD_TO_DEG ((ATAN(Y5/X5))-(ATAN(Beta_5)))));
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END_IF;

IF((BASE_1) > BaseThetaMax OR (BASE_1) < BaseThetaMin) OR (LIFT_1) > LiftMax OR (LIFT_1) < LiftMin) OR
((SHOULDER 1) > ShoulderThetaMax OR (SHOULDER 1) < ShoulderThetaMin) OR (EE1 > EEMax OR EE1 < EEMin))
THEN THETA_ER := TRUE;

ELSE
THETA_ER := FALSE;
BASEPulse_1 := BASE_1*90.0;
LIFTPulse_1 := LIFT_1*200.0;
SHOULDERPulse_1 := SHOULDER_1*52.941;
END_IF;

IF((BASE_2) > BaseThetaMax OR (BASE_2) < BaseThetaMin) OR ((LIFT_2) > LiftMax OR (LIFT_2) < LiftMin) OR
((SHOULDER 2) > ShoulderThetaMax OR (SHOULDER _2) < ShoulderThetaMin) OR (EE2 > EEMax OR EE2 < EEMin))
THEN THETA_ER_2 := TRUE;
ELSE THETA ER_2 := FALSE;

BASEPulse_2 := BASE_2*90.0;

LIFTPulse_2 := LIFT_2*200.0;

SHOULDERPulse_2 := SHOULDER 2*52.941;

END_IF;
IF(((BASE_3) > BaseThetaMax OR (BASE_3) < BaseThetaMin) OR ((LIFT_3) > LiftMax OR (LIFT_3) < LiftMin) OR
((SHOULDER_3) > ShoulderThetaMax OR (SHOULDER_3) < ShoulderThetaMin) OR (EE3 > EEMax OR EE3< EEMin))
THEN

THETA ER 3 := TRUE;

ELSE
THETA_ER_3 := FALSE;
BASEPulse_3 := BASE_3*90.0;
LIFTPulse_3 := LIFT_3*200.0;
SHOULDERPulse_3 := SHOULDER 3*52.941;
END_IF;

IF(((BASE_4) > BaseThetaMax OR (BASE_4) < BaseThetaMin) OR ((LIFT_4) > LiftMax OR (LIFT_4) < LiftMin) OR
((SHOULDER _4) > ShoulderThetaMax OR (SHOULDER _4) < ShoulderThetaMin) OR (EE4 > EEMax OR EE4< EEMin))
THEN

THETA_ER_4 := TRUE;

ELSE
THETA_ER_4 := FALSE;
BASEPulse_4 := BASE_4*90.0;
LIFTPulse_4 := LIFT_4*200.0;
SHOULDERPulse_4 := SHOULDER 4*52.941;
END_IF;

IF((BASE_S) > BaseThetaMax OR (BASE_5) < BaseThetaMin) OR (LIFT_5) > LiftMax OR (LIFT_5) < LiftMin) OR
((SHOULDER 5) > ShoulderThetaMax OR (SHOULDER 5) < ShoulderThetaMin) OR (EES > EEMax OR EES< EEMin))
THEN

THETA_ER 5 := TRUE;

ELSE
THETA_ER_5 := FALSE;
BASEPulse_5 := BASE_5*90.0;
LIFTPulse_5 := LIFT_5*200.0;
SHOULDERPulse_5 := SHOULDER 5*52.941;
END_IF;
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Variable Type Name Data Type |Retained AT Initial Value Comment
Inputs EN BOOL No FALSE Controls execution of the Function
Block.
Inputs SpeedM0 REAL No 500.0
Outputs [ ENO BOOL No FALSE Indicates successful execution of
the Function Block.
Outputs | SpeedM2_P1 REAL No 0.0
Outputs | SpeedM2_P2 REAL No 0.0
Outputs SpeedM2_P3 REAL No 0.0
Outputs SpeedM2_P4 REAL No 0.0
Outputs SpeedM2_P5 REAL No 0.0
Outputs Time2_P1 REAL No 0.0
Outputs Time2_P2 REAL No 0.0
Outputs Time2_P3 REAL No 0.0
Outputs Time2_P4 REAL No 0.0
Outputs Time2_P5 REAL No 0.0
Internals [ A REAL No 0.0
Internals | B REAL No 0.0
Internals | C REAL No 0.0
Internals | D REAL No 0.0
Internals | E REAL No 0.0
Internals | K REAL No 0.0
Internals | L REAL No 0.0
Internals [ M REAL No 0.0
Internals | N REAL No 0.0
Internals | O REAL No 0.0
Internals BasePulse_1 REAL No D1800
Internals | ShoulderPulse_1 REAL No D1820
Internals BasePulse_2 REAL No D1802
Internals | ShoulderPulse_2 REAL No D1822
Internals | BasePulse_3 REAL No D1804
Internals | ShoulderPulse_3 REAL No D1824
Internals | BasePulse_4 REAL No D1806
Internals BasePulse_5 REAL No D1808
Internals | ShoulderPulse_4 REAL No D1826
Internals ShoulderPulse_5 REAL No D1828
Internals | V REAL No 500.00

[Function Block Name : Cal_Speed1_5]

A := ABS(BasePulse_1) ;
B := ABS(BasePulse_2);
C := ABS(BasePulse_3 ) ;
D := ABS(BasePulse_4) ;
E := ABS(BasePulse_5) ;

K := ABS(ShoulderPulse_1) ;
L:= ABS(ShoulderPulse_2) ;
M := ABS(ShoulderPulse_3) ;
N := ABS(ShoulderPulse_4) ;
O := ABS(ShoulderPulse_5) ;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V:= ABS(A)/(Time2_P1) ;
Time2_P1:=ABS(A)/(SpeedMO) ;

SpeedM2_P1 := ABS(K)/(Time2_P1) ;

Y
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END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V := ABS(B-A)/(Time2_P2) ;

Time2_P2 :=ABS(B-A)/(SpeedMO0) ;

SpeedM2_P2 := ABS(L-K)/(Time2_P2) ;

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V := ABS(C-B)/(Time2_P3) ;

Time2_P3 :=ABS(C-B)/(SpeedMO0) ;

SpeedM2_P3 := ABS(M-L)/(Time2_P3) ;

END_IF;

IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V = ABS(D-C)/(Time2_P4) ;

Time2_P4 :=ABS(D-C)/(SpeedMO) ;

SpeedM2_P4 := ABS(N-M)/(Time2_P4) ;

END_IF;

|IF(BasePulse_1 >300.0 OR BasePulse_1 <-300.0) THEN
V := ABS(E-D)/(Time2_P5) ;

Time2_P5 :=ABS(E-D)/(SpeedMO) ;

SpeedM2_P5 := ABS(O-N)/(Time2_P5) ;

END_IF;

Y
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[Program Name : NewProgram1]

[Section Name : Cal_Pulse]

CF113 Cal_pulse
(gggggg) —| : Cal_Pulse1_5

P_On EN ENO
Always ON D2000 X1 BASEPulse_
Flag D3000 Y1 BASEPulse_
D4000 b4l BASEPulse_

D1010 EE1 BASEPulse_

D2002 x2 BASEPulse_

D3002 Y2 LIFTPulse_1

D4002 72 LIFTPulse_2

D1020 EE2 LFTPulse_3

D2004 x3 LIFTPulse_4

D3004 ¥3 LFTPulse_S

D4004 73 SHOULDER

D1030 EE3 SHOULDER

D2006 X4 SHOULDER

D3006 Y4 SHOULDER

D4006 24 SHOULDER

D1040 EE4 THETA_ER

D2008 X5 THETAER_

D3008 3 THETA_ER_

D4008 75 THETA ER_

D1050 EES THETA_ER_

POS_ER_1

POS_ER 2

POS_ER 3

POS_ER 4

POS ER 5

D1100
D1102
D1104
D1106
D1108
D1110
D1112
D1114
D1116
D1118
D1120
D1122
D1124
D1126
D1128
W100.01
W100.02
W100.03
W100.04
W100.05
W100.06
W100.07
W100.08
W100.09
W100.10

[ Title | [ Author| | Step Number
[ Number | Revision| | Date | [ oooo0o
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[Program Name : NewProgram 1]
[Section Name : Cal_Speed]
CF113 Cal_speed
000000 -Sp
(000003) —1 | Caspeedi s i
PCn EN ENC
Always ON 500 —SpeedM0  SpeedM2_[— D1200
Flag Speedm2_[— D1202
SpeedMm2_[— D1204
Speedm2_[— D1206
SpeedM2_[— D1208
Time2_P1[—
Time2_P2 [—
Time2_P3 [—
Time2_P4 [—
Time2 PS5 [
[ Title T JAuthor] [ Step Number
[ Number | Revision] | Date | [ 000003
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000000
(000006)

000001
(000013)

[Program Name : NewProgram1]

[Section Name : Send]

14.00 @MovL || orn
— | am)  H cor
&0
D800
@MmovL || opn
F 49) ]
2100
D802
@MovL || orn
L (498) [oP2]
&0
D804
@MovL || orn
F 49) ]
8500
D806
@MovL || orn
r (“498) [oP2)
21000
D808
@MmovL || o1
F 498) [oP2)
8500
D810
send position 1
14.01 @MovL || orn
; 4%) DedipalsePulse 1
D1500 || [oF2)
D800
@MovL || ©oP1
F @%8) DecimalliftPulse 1
D1510 || [oF2)
D802
@MovL || orn
r (498) DecimalSh lse_
D1520 || '
D804 || [©F2
@MovL || torn)
F 498) ]
8500
D806
@MmovL || orn
r (498) [OP2]
81000
D808
@MmovL || ©orn
L 49) Deciml dM2_P1
D1600 || [oP2)
D810

[ Title T

[ Author]

| Step Number

[ Number |

Revision | | Date |

| ooooos

U7 3

Y
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000002
(000020)

000003
(000027)

send position2

o @MmovL || o1
I (@98) D ulse_2
D1502 || [0P2)
D800
@MovL || o1
(498) DecimalLiftPulse_2
D1512 || [0F2)
D802
@MovL || o1
(498) De e
D1522 || 2
D804 || (P2
@MovL || epP1
(498) [0P2]
8500
D806
@MmovL || o1l
(498) [0P2)]
&1000
D808
@MmovL || ©opP1
“98) Decil M2_P2
D1602 || [0F2)
D810
send position3
y @MovL || o1
: “8) D ulse_3
D1504 || [0P2)
D800
@MovL || o1
4%) Decifplligulse3
D514 || (P2
D802
@movL || ©opP1)
(498) DecimalSk e
D1524 || 3.
D804 || [©P2
@MovL || 1
“28) [oP2]
&500
D806
@MovL || (o1l
(498) [0P2]
£1000
D808
@MmovL || o1
4g8) DecimiSpeedM2_P3
D1604 || [©0F2)
D810

[ Title |

I Authorl

I Step Number

[ Number |

Revision| | Date |

| 000020

U7 3

v
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000004
(000034)

000005
(000041)

send position4

14.04 @MovL]| o1
I (%) | DecimalbascPulse 4
D1506 [oP2)
D800
@MovL |[ 1©rn
(o8) DecimalliftPulse_4
D1516 [oP2]
D802
@MOVL | [©P1)
“88) DecimalshoulderPulse_
D1526 || “
D804_|[ (P2
@MOVL (| [©P1]
“98) [0P2]
8500
D806
@MOovL || [P
(438) [OP2]
&1000
D808
@MOvL || [©P1
(498) DecimlSpeedM2_p4
D1606 [oP2]
D810
send positions
14.05 @MOVL | [©OP1]
: (498) DecimalBasePulse_5
D1508 [oP2]
D800
@MOovVL || [eP1]
(498) DecimalLiftPulse 5
D1518 [oP2]
D802
@MOVL || [©P1
(498) Decimalst .
D1528 || °
D804 || 174
@MOVL || [©F1]
“8) [oP2]
&500
D806
@MOVL || [©P1
(“%8) [0P2)
&1000
D808
@MOVL | ©OP1)
@%8) DecimispeedM2.P5
D1608 [oP2]
D810

[ Title |

[ Author]

| Step Number

I Number I

Revision | | Date I

[ 000034
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000006
(000048)

send position

14.10
I

@MoVL || [©P1]
428) Keep10
@D10 [OP2]
D800
@MOVL || ©P1]
(498) Keep20Q
@D20 [oP2)
D802
@MOVL || [©P1]
498) Keep30
@D30 lei]
D804
@MOVL || [©P1]
(4g8) Keep4Q
@D40 [©P2]
D806
@MOVL || [©P1]
(428) KeepS0
@D50 [©P2]
D808
@MOVL || [©P1]
498) Keep60
@D60 [©P2)
D810

[ Title ]

[ Author|

[ Step Number

[ Number I

Revision |

I Date [

000048
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000000
(000056)

000001
(000063)

[Program Name : NewProgram1]

[Section Name : Keep10]
KeepHome
12.00 @MOVL || [OP1]
: (498) [OP2]
0 30 Keep10
@D10
@MOVL || [2P1]
L (498) 16P2)
&50 Keep20
@D20
@MOVL || [GP1]
- (498) [op2]
&0 Keep30
@D30
@MOVL || [©P1]
3 48) [oP2)
&500 Keep40
@D40
@MOVL || [©OP1)
= ) [©P2]
&500 Keep50
@D50
@MOVL || [©P1]
L (498) [oP2]
3500 Keeps0
@D60
Keep1
12.01 @MOVL || [©P1]
I (498) Decimal ulse_1
1 D1500 || [©P2]
@D10 Keep10
@MOVL || ©P1
- (498) DecimalLiftPulse_1
D1510 || [©P2)
@D20 Keep20
@MOVL || [©P1
L “%8) Decil ulse_
D1520 || *
P2
@030 Keep30
@MOVL || [©P1]
L (498) [oP2]
3500 Keep40
@D40
@MOVL | &P
L “498) [oP2]
&500 Keep50
@D50
@MOVL || [OP1]
I @) DecimiSpeedM2_p1
D1600 || [©P2)
@D60 Keep&0

[ Title ]

JAuthor]

[ Step Number

[ Number |

Revision |

| Date |

[ ooooss
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000002
(000070)

000003
(000077)

Keep?
12.02 @MOVL || [OP1]
— | @98) De ulse_2
2 D1502 || [©P2)
@D10 Keep10
@MOVL || [©P1)
L (498) DecimalLiftPulse_2
D1512 || [©P2)
@D20 Keep20
@MOVL || [©P1]
L @98) De; ulse_
D1522 || 2
[©P2]
@D30 Keep30
@MOVL || [©or1
F “88) [op2)
&500 KeepAQ
@D40
@MOVL || [©P1)
L 498) (]
&500 Keep50
@D50
@MOVL || [©OF1]
L (498) DecimlSpeedM2_P2
D1602 || [©P2
@D60 || Keerso
Keep3
12.03 @MOVL || [OP1]
— | (98) Dx ulse_3
3 D1504 || [©P2)
@D10 Keep10
@MOVL || [OPT1]
L @a8) DecimalLiftPulse_3
D1514 || [©P2]
@D20 Keep20
@MOVL || [©P1]
L 488) Dx se_
D1524 || 3
[©P2]
L @30 || eepso
@MOVL || [©P1)
S @%8) [0P2]
&500 Keep4Q
@D40
MOVL || [©P1]
F @98) [0P2]
&500 Keep50
@D50
@MOVL || [©P1]
L (488) DecimlSpeedM2_P3
D1604 || [©P2)
@D60 Keep60

[ Title

[ Author]

[ Step Number

| Number I

Revision |

| Date |

[ oooo70
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000004 |Keepd
(000084)
12.04 @MOVL || ©P1]
I @%) || DecimalBasePulse4
4 D1506 [oP2)
@D10 Keep10
@MOVL || [©P1]
L (498) DecimalLiftPulse_4
D1516 || [oP2]
@D20 || Keer20
@wmovL || ©rn
o (498) o Ise_
D1526 || *
[opP2]
[ @030 || eepso
@MOovL || ©r1
+ (498) [oP2]
&500 Keep40
@D40
@MOVL || [©P1]
+ “%8) [OP2]
&500 Keep50
@D50
@MOVL || ©P1]
L (“98) DecimISpeedM2_P4
D1606 || (op2]
@D60 || KeersO
000005 |—tocR2
(000091)
12.05 @MOVL || ©P1]
: (498) Decimal ulse 5
5 D1508 [or2]
@D10 || KeeP1©
@MOoVL || o1
L (@98) DecimalLiftPulse_5
D1518 [opP2]
@D20 Keep20
@MOVL || ©P1]
L (498) De: ulderPulse_
D1528 || °
[op2]
@D30 Keep30
@MOVL || [©P1]
L @%8) [oP2]
&500 Keep40
@D40
@MOovL || ©r1
L (498) [OP2)
&500 Keep50
@D50
@MovL || e
L (498) Deciml iM2_P5
D1608 [oP2]
@D60 Keep60
| Title | IAuthorl ] Step Number
[ Number | Revision] | Date | | oooosa
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[Program Name : NewProgram1]

[Section Name : SFT_1_10]

oooogo | 1009 10.00

10.01 10.03
| |_A

11.00

(000099) —1 |

Command A Buffer Bu

11.00

Operated
Buffer

000001 Q:10?.00 Q:]O(IJ.OZ Q
I I

T =T

UL
Auto Start Sw IStop Sw Home Sw

ffer Buffer

:100.01
| |

DIFU

©13)

11.01

DIFU
©13)

(000106) ——1 !

A280.03
000002 :

11.02

TIM

0000

#0030

Q: 100.00

(000111) I
MO Complete

flag
003 A281 iOS

Q: 100.01

000!
(000113) I

M1 Complete
flag

000004 | A326.03

Q: 100.02

(000115) I
M2 Complete
flag

Operated Buffer
(SFT_1_10)

<11.00>

21012118 b146
(SFT_2_10)

<11.00>

2228 a245b273
(PulseandsSpeed)
<11.00>

a337 a342 a347 a352

Start Auto
(SFT_1_10)
<11.01>

al17
(SFT_2_10)
<11.01>

az44
Complete Flag
(SFT_1_10)
<11.02>

a11s
(SFT_2_10)
<11.02>

a246

[opP1]
Seqence Delay
(SFT_1_10)
<T0000(bit)>
al131

[oP2)

(SFT_1_10)
<10000>
2106

(SFT_1_10)
<10001>
2108

(SFT_1_10)
<10002>
107

[ Tile T

I Author |

] Step Number

[ Number |

Revision |

| Date |

| ooooge

SUN

Y
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11.01 11.00 DIFU Transition
000005
©00117) —1 | | | BN EEED)
Start Auto Operated 11.06 <11.06>
Buffer a145
(SFT2_10)
<1106>
272
(PulseandSpeed)
<11.06>
a338 a343 a348 a353
11.02 T0000
Complete Seqence
Flag pelay
12.00
0
12.01
1
12.02
2
12.03
3
12.04
12.05
5
12.06
6
12.07
7
12.08
8
12.09
9
12.10
10
000006 12.00 12.01 12.02 12.03 12.04 12.05 12.06 12.07 12.08
(000134) f r = 4F } F——3F A—F AH—1T]
1 2 4 5 6 7 3
11.06
I [2]
Transition
11.00
t {3]
Operated
Buffer
12.09 12,10 SFT || topn
F f A 010 [0P2]
12
12
L 2
L 3
[ Title ] [ Author] | Step Number
[ Number | Revision| | Date | | ooon17

v
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000007
(000148)

000008
(000155)

@MOVL
(498)

&100

D10

@MOVL
(498)

&200

D20

@MOovVL
(“98)

&300

D30

@MOVL
(498)

3400

D40

@MOoVL
(@38)

&500

D50

@MOVL
“98)

3600

D60

@MOVL
“98)

3102

D10

@MOVL
(“98)

3202

D20

@MOVL
(98)

8302

D30

@MOVL
(@98)

3402

D40

@MOVL
“98)

3502

D50

@MOovVL
(“98)

3602

D60

[©P1]
[©P2]
Keep10

[OP1]
[oP2)
Keep20

[oP1]
[oP2]
Keep30

[oP1]
[op2]
Keep40

[GP1]
[©P2)
Keep50

[©P1]
[oP2]
Keep60

[GP1]
[©P2]
Keep10

[oP1]
[©P2)
Keep20

[oP1]
[oP2]
Keep30

[op1]
[OP2]
Keepd0

[OP1]
[OP2)
Keep50

[oP1]
[oP2]
KeepsQ

[ Title ]

[ Author]

| Step Number

[ Number I

Revision [

I Date ]

000148
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000009
(000162)

000010
(000169)

@MOVL
(498)

8104

D10

@MOVL
(498)

3204

D20

@MOVL
(498)

3304

D30

@MOVL
(498)

3404

D40

@MOVL
(498)

3504

D50

@MOVL
@98)

3604

D60

@MOVL
(498)

3106

D10

@MOVL
(@98)

8206

D20

@MOoVL
(@98)

3306

D30

@MOVL
(498)

3406

D40

@MOVL
(498)

8506

D50

@MOVL
(498)

3606

D60

[oP1]
[oP2]
Keep10

[oP1]
[oP2]
Keep20

[oP1]
[oP2]
Keep30

[oP1]
[oP2)
Keep40

[oP1]
[oP2]
KeepS0

[oP1]
[oP2]
Keep60

[OP1]
[oP2)
Keep10

[opr1]
[op2)
Keep20

[oP1]
[oP2]
Keep30

[oP1]
[oP2]
Keep40

[oP1]
[oP2]
Keeps0

[©P1]
[oP2]
Keep60

[ Title T

[ Author]

| Step Number

| Number I

Revision I

I Date I

000162
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000011
(000176)

000012
(000183)

Moved

12.04
I

@MOVL
@98)

3108

D10

@MOVL
(498)

3208

D20

@MOVL
(498)

3308

D30

@MOVL
“98)

3408

D40

@MOVL
498)

3508

D50

@MOVL
“98)

3608

D60

MoveS

12.05
I

@MOVL
“98)

&110

D10

@MOVL
(98)

8210

D20

@MOoVL
(498)

&310

D30

@MOVL
“98)

3410

D40

@MOVL
(498)

8510

D50

@MOVL
498)

3610

D60

[OP1]
[oP2)
Keep10

[oP1]
[opP2)
Keep20

[opP1]
[©P2)
Keep30

[OP1]
[oP2]
Keep4Q

[oP1]
[cpr2)
Keep50

[OP1]
[©P2]
Keep60

[©P1]
[oP2)
Keep10

[oP1]
[opP2]
Keep20

[or1)
[oP2]
Keep30

[oP1]
[opP2]
Keep4Q

[oP1]
[op2]
Keeps0

[OP1]
[©P2]
Keep60

[ Tile T JAuthor

] Step Number

[ Number | Revision] | Date |

000176
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000013
(000190)

000014
(000197)

@MOVL
(@98)

&112

D10

@MOVL
(@98)

8212

D20

@MOoVL
(@98)

&312

D30

@MOVL
(@08)

8412

D40

@MOVL
(@88)

3512

D50

@MOVL
(@98)

3612

D60

Move7

12.07
L

@MOVL
(@98)

&114

D10

@MOVL
(@98)

3214

D20

@MOVL
(@93)

3314

D30

@MOVL
(@88)

3414

D40

@MOVL
@98)

3514

D50

@MOVL
@98)

3614

D60

[cpr1]
[oP2]
Keep10

[oP1]
[0P2)
Keep20

[oP1]
[or2]
Keep30

[oP1]
[op2]
Keep40

[oP1]
[oP2]
Keeps0

[©P1]
[oP2]
Keep60

[oP1]
[op2]
Keep10

[oP1]
[oP2]
Keep20

[oP1]
[©P2]
Keep30

[©P1]
[oP2)
Keep40Q

[©P1]
[oP2]
Keep50

[OP1]
[oP2]
Keep60

| Title [ |Author| I Step Number
| Number | Revision| | Date | | 000190
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000015
(000204)

000016
(000211)

Move8

12.08
I

@MOVL
(498)

&116

D10

@MOVL
(498)

3216

D20

@MOovL
(498)

3316

D30

@MOVL
(498)

3416

D40

@MOovL
@98)

3516

D50

@MOVL
(498)

3616

D60

Move3

12.09
I

@MOVL
(@98)

3118

D10

@MOVL
(“98)

3218

D20

@MOVL
(“98)

3318

D30

@MOVL
“98)

3418

D40

@MOVL
“98)

3518

D50

@MOVL
“98)

3618

D60

[op1]
[op2]
Keep10

[GP1]
P2
Keep20

[GP1]
[oP2]
Keep30

[oP1]
[op2]
Keep40

opr1]
[©P2]
Keep50

[©P1]
[©P2]
Keep60

[oP1]
[oP2]
Keep10

[oP1]
[oP2]
Keep20

[oP1]
[oP2]
Keep30

[oP1]
[oP2]
Keepd0

[oP1]
[oP2]
Keep50

[oP1]
[oP2]
Keep60

I Title I IAuthorl

I Step Number

[ Number | Revision| | Date |

000204
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000017
(000218)

Move10

1210
L

@MOVL
(498)

&120

D10

@MOVL
498)

8220

D20

@MOVL
(@98)

8320

D30

@MOVL
(498)

3420

D40

@MOVL
(498)

3520

D50

@MOovVL
(498)

3620

D60

[oP1]
[oP2)
Keep10

[oP1]
[op2)
Keep20

[oP1]
[OP2]
Keep30

[oP1]
[op2)
Keepa0

[OP1]
[oP2]
KeepS0

[oP1]
[0P2)
Keeps0

[ Tile T

[Author

[ Step Number

[ Number |

Revision |

| Date |

000218
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[Program Name : NewProgram1]

[Section Name : SFT_2_10]

10.09 10.00 10.01 10.03 11.00
000000
(000226) —1 | { | 4 4+
Auto Start Sw IStop Sw Home Sw
Command A Buffer Buffer Buffer
11.00 DIFU
(013)
Operated 11.01
Buffer
Q:101.00 Q:101.01 Q:101.02 DIFU
000001
000233) — |} {1 { | 01
11.02
TIM
0001
#0030
000002 A280i03 Q: 101.00
(000238) I
MO Complete
flag
000003 A281i03 Q: 101.01
(000240) I
M1 Complete
flag
A326.03 Q:101.02
000004
(000242) —
M2 Complete
flag

Operated Buffer
(SFT_1_10)

<11.00>

21012118 b146
(SFT_2_10)

<11.00>

2228 a245b273
(PulseandsSpeed)
<11.00>

a337 a342 a347 a352

Start Auto
(SFT_1_10)
<11.01>
al17
(SFT_2_10)
<11.01>
az44
Complete Flag
(SFT_1_10)
<11.02>
a11s
(SFT_2_10)
<11.02>
a246

[opP1]
(SFT_2_10)
<T0001(bit)>
2258

[oP2]

(SFT_2_10)
<10100>
233

(SFT_2.10)
<10101>
2234

(SFT_2_10)
<101.02>
235

[ Tile T

I Author |

] Step Number

[ Number |

Revision |

| Date |

| ooo226

Y
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128

ooogos | 1101 100 DIFU || Transiton
(000244) F 1§ (013) (SFT_1.10)
StartAuto  Operated 11.06 <11.06>
Buffer a145
(SFT2.10)
<1106
272
(PulseandSpeed)
<1106>
2338 2343 2348 2353
11.02 T0001
Complete
Flag
14.00
14.01
14.02
14.03
14.04
14.05
14.06
14.07
14.08
14.09
14.10
000006 14.00 14.01 14.02 14.03 14.04 14.05 14.06 14.07 14.08
(©00261) [+ +F FF 3 - +F FF AF } 1
11.06
I ! 2 4
Transition
11.00
f 3 4
Operated
Buffer
14.09 14.10 SFT [OPT]
- 0w o
14
14
L 2
L 3
[ Tiie ] [ Author| | Step Number
I Numberl Revisionl I Date I I 000244
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000000 | [Program Name: NewProgram1]
(000276)

[Section Name : Sensor_Protechtion]

Button

1:1.00 10.00 Start Sw Buffer
I (SFT_1_10)
SW1 Start <10.00>
al00
(SFT_2_10)
<10.00>
a227
(PulseandSpeed)
<10.00>
2336 a341 a346 a351

1:1.01 10.01 Stop Sw Buffer

000001 op Sw Buffer
(000278) — | (SFT_1.10)
SW2 Stop <1001>
b102
(SFT_2_10)

<1001>
b22s8
(Sensor_Protechtion)
<1001>
a306

1:1.02 10.02 Teach Sw Buffer
(8883%) — t (O— (semsor_Protechtion)
Teach Sw Tech <1002>
a3l

ooo003 | 11103 10.03 Home Sw Buffer
(000282) —1 | O— s
HomeiSw <1003>

b103

(SFT_2_10)

<1003>

b230

(Home)

<10.03>

a320 a326

Sequence

000004
(000284)

W1.04 10.09 Auto Command A
: (SFT_1_10)

Command_A <10.09>

a099

(SFT_2.10)

<10.09>

a226

000005 Sensor
(000286)

1: 0.00 10.04 Photo Light "ON"

T {Sensor_Protechtion)
M1 Photo <10.04>

2296

!
¢

1:0.10 10.05 LS1 M2 UP Buffer

T (Sensor_Protechtion)
Ls1 M2 up <10.05>

2298

000006
(000288)

:
I

000007 10.06 152 M2 DOWN B.uffer
(000290) T (Sensor_Protechtion)
LS2 M2 <1006>
DOWN 2300

1:0.09 10.07 1S3 M3 RIGHT Buffer
{Sensor_Protechtion)
1S3 M3 <1007>

RIGHT 2302

1:1.08 10.08 1S3 M3 LEFT Buffer
{Sensor_Protechtion)

LS4 M3 LEFT <10.08>
a304

e
T

000008
(000292)

\
1

000008
(000294)

.
1

[ Title [ Author] [ Step Number
[ Number | Revision | | Date | [ 000276
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000010 10.04 A540.08 | M1 Base Photect
000296) — | O—
¢ ) Photo Light
o
10.05 A541.09 | M2Up protect
000011
1
(000298) | O—
LS1 M2 Up
Buffer
10.06 A541.08 M2 Down Protect
000012
000300) —1 O—
( ) LS2 M2
DOWN Buffer
10.07 A542.08 M3 Right protect
000013
L
(000302) — | O—
LS3 M3
RIGHT Buffer
10.08 A542.09 | M3 Left Protect
000014
(000304) — | O—
LS3 M3 LEFT
Buffer
000015 |5
(000306)
10.01 @I || e
| ®a0) [0P2)
Stop Sw #0 [©P3]
Buffer #3 Stop
0
@NI ]| [or
L (280) [©P2]
#1 [OP3]
#3 Stop
0
@NI || ©r
L 8a0) [oP2]
#2 [OP3]
#3 Stop
0
@I || e
F ©80) [oP2)
#3 [OP3]
#3 Stop
0
000016 |t
(000311)
10.02 @NI || ©ru
I (880) [oP2)
Tech #0 [OP3]
Teach Sw #2
Buffer D800
@NI || e
F ®80) [oP2]
#1 [oP3]
#
D802
@NI || ©or
L (880) [0P2)
#2 [oP3]
#2
D804
00001 Set Data=0
(000315)
A200.11 BSET [OP1]
| ©71) )
P_First_Cycle #0 Home Theta MO
First Cycle DO [OP3]
flag D999

[ Tile T

I Author |

] Step Number

[ Number |

Revision |

| Date |

| 000296

U7 5

Y
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A200.11 BSET [oP1)
000018
(000317) —1 | o | (op)
P_First_Cycle #0 [opP3]
First Cycle D1040
flag D1700
[ Title [ Author] [ Step Number
| Numberl Revisionl | Date I | 000317
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000000
(000320)

000001
(000326)

[Program Name : NewProgram1]

[Section Name : Home]

10.03 @MOVL || [er1]
I (98) [oP2]
Home Sw #0
Buffer D800
12.07
7
14.07
@MOVL || [©P1]
+ “m) [OP2)
#0
D802
@MOVL || [©P1]
L (498) [OP2)
#0
D804
10.03 @PULS (] [©P1]
— | (886) [oP2]
Home Sw #0 [OP3]
Buffer #1
D800
@SPED || [©P1]
L e H opa)
#0 [OP3]
#101
D806
@PULS || [©P1]
L (886) [0P2)
#1 [0P3]
#
D802
@SPED || [©P1]
+ (885) [0p2)
#1 [OP3]
#101
D808
@PULS || [©P1]
L (886) [0P2)
#2 [OP3]
#
D804
@SPED || [©P1]
F (885) [oP2)
#2 [0P3]
#101
D810
@PULS || [©P1]
F (886) [op2)
#3 [0P3]
#
#0
@SPED || [©P1)
L (85) [0P2)
#3 [oP3]
#101
#0

[ Title ] [ Author]

[ Step Number

[ Number | Revision]| | Date |

000320
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000000
(000336)

000001
(000341)

000002
(000346)

000003
(000351)

[Program Name : NewProgram1]

[Section Name : PulseandSpeed]
Port0
10.00 11.00 @PULS || [©P1]
1} I} ) || (o)
Start Sw Operated #0 [OP3]
Buffer Buffer #
D800
11.06
Transition
@SPED || [©P1]
F (885) [opP2)
#0 [CP3]
#101
D806
Port1
10.00 11.00 @PULS || [©P1)
| I} (886) (OP2)
Start Sw Operated #1 [OP3]
Buffer Buffer #1
D802
11.06
Transition
@SPED || [©P1]
L (885) [oP2)
#1 [CP3]
#101
D808
Port2
10.00 11.00 @PULS || [©P1]
I I = (885) [CpP2)
Start Sw Operated #2 [oP3]
Buffer Buffer #1
D804
11.06
Transition
@SPED || [©P1]
L (885) [OP2)
#2 [CP3]
#101
D810
Port3
10.00 11.00 @PULS || ©P1)
: I I (886) [OP2]
Start Sw Operated #3 [OP3]
Buffer Buffer #1
#0
11.06
Transition
@SPED || (k1]
L (885) [oP2)
#3 [CP3]
#101
#0
[ Title | [ Author] | Step Number
| Number | Revision| | Date | [ ooo033e
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000000
(000357)

[Program Name : NewProgram1]

[Section Name : PRV]

Read data
CF113 PRV [GP1]
} (881) [©P2)
p_On #0 [oP3]
Always ON #0
Flag D80
PRV [epP1)
(881) [oP2)
#1 [oP3]
#0
D82
PRV [P
(881) [oP2)
#2 [OP3]
#0
D84
PRV [cP1)
©81) U o2
#3 [OP3]
#0
D86

[ Title ]

[ Author]

| Step Number

[ Number I

Revision [ I Date ]

000357
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000000
(000363)

000001
(000369)

[Program Name : NewProgram1]

[Section Name : Decimal_Pulse]

Basepluse Real to decimal

CF113 FIXL [OP1]
_| : @st) BasePulse_1
P_On D1100 [GP2)
Always ON D1500 DecimalBasePulse_1
Flag
FIXL [CP1]
L @s1) BasePulse_2
D1102 [GP2]
D1502 DecimalBasePulse_2
FIXL [CP1)
L @st) BasePulse_3
D1104 [cP2)
D1504 DecimalBasePulse_3
FIXL [CP1)
L (4s1) BasePulse_4
D1106 [CP2)
D1506 || .
FIXL [CP1)
L (@s1) BasePulse_5
D1108 [GP2)
D1508 DecimalBasePulse_5
LiftPulse Real to decimal
CF113 FIXL [opP1]
: @51) LiftPulse_1
P_On D1110 || [©F2
Am D570 || DecimalliftPulse 1
Flag
FIXL [CP1])
L @51) LiftPulse_2
D1112 [GP2]
D1512 DecimalliftPulse_2
FIXL [cP1)
L @s1) LiftPulse_3
D1114 [cP2)
D1514 DecimalliftPulse 3
FIXL [CP1)
L (4s1) LiftPulse 4
D1116 [CP2)
D1516 DecimalLiftPulse 4
FIXL [CP1)
L @s51) LifiPulse_5
D1118 [CP2)
D1518 DecimalLiftPulse_5

[ Title

[ Author]

| Step Number

| Number |

Revision |

| Date |

| 000363

5UM 57 uanalusunsu PLC AduRuuvunantiiin 33

135



000002
(000375)

CF113
I

Shoulderpulse Real to decimal

I
P_On

Always ON
Flag

FIXL
@51)

D1120

D1520

FIXL
@s1)

D1122

D1522

FIXL
@s1)

D1124

D1524

FIXL
@s1)

D1126

D1526

FIXL
@st)

D1128

D1528

[oP1]

ShoulderPulse_1

[op2]

DecimalShoulderPulse_
1

[oP1]

ShoulderPulse 2

[op2]

DecimalShoulderPulse_

2

[oP1]

ShoulderPulse_3

[©cpP2]

DecimalshoulderPulse_

3

[CP1]

ShoulderPulse 4

[oP2]

DecimalShoulderPulse_

4

[oP1]

ShoulderPulse_5

{op2]

DecimalShoulderPulse_
5

[ Title [ Author]

[ Step Number

| Numberl Revisionl | Date I

000375
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000000
(000382)

[Program Namme : NewProgram1]

[Section Name : Decimal_Speed)]

CF113
!

I
POn

Always ON
Flag

FIXL
51)

D1200

D1600

FIXL
51)

D1202

D1602

FIXL
51)

D1204

D1604

FIXL
51)

D1206

D1606

FIXL
@51)

D1208

D1608

[OP1]
SpeedM2_P1

[OP2]
DecimlSpeedM2_P1

[oP1]

SpeedM2_P2

[OP2]
DecimiSpeedM2_P2
[OP1]

SpeedM2_P3

[oP2]
DecimlSpeedM2_p3

[oP1]

SpeedM2_P4

[oP2]
DecimlSpeedM2_P4

[oP1]
SpeedM2_P5

[©P2]
DecimlSpeedM2_PS

[ Title ]

[Author]

| Step Number

[ Number |

Revision |

| Date |

| ooo3s2

U7 5

v

9 wanslusunsu PLC muANMyunaniing 35

137



000000
(000389)

000001
(000395)

[Program Name : NewProgram1]

[Section Name : Section1]

CF113
I

I
P_On
Always ON
Flag

FLTL
@53)

D1500

D1800

FLTL
(453)

D1502

D1802

FLTL
@53)

D1504

D1804

FLTL
(453)

D1506

D1806

CF113

FLTL
@83)

D1508

D1808

I

I
P_On
Always ON
Flag

FLTL
@53)

D1520

D1820

FLTL
(483)

D1522

D1822

FLTL
453)

D1524

D1824

FLTL
@53)

D1526

D1826

FLTL
(453)

D1528
D1828

[oP1]
DecimalBasePulse_1
[oP2]

[oP1]
DecimalBasePulse_2
[oP2]

[oP1]
DecimalBasePulse_3
[oP2)

[oP1]
DecimalBasePulse_4
[oP2)

[oP1]
DecimalBasePulse_5
[oP2]

[GP1]
DecimalShoulderPulse_
1

[oP2]

[cepP1]
DecimalShoulderPulse_
2

[OP2]

[oP1]
DecimalShoulderPulse_
[oP2]

[OPT1]
DecimalShoulderPulse_
4

[©pr2)

[oP1]
DecimalShoulderPulse_
5

[©P2]

[ Tile T

] Author I

I Step Number

[ Number |

Revision |

| Date |

| ooo3se
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[Program Name : NewProgram1]
[Section Name : END]
000000 END
(000402) (oo1)
[ Title T [Author] [ Step Number
[ Number | Revision | | Date | [ oo0402
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