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The second user option enables a very broad range of software functionality to be offered



XX P EERREY, EEROERFREWEE. o @EF AL W,

FZA, RN, R RENETEHELANTRANARNEAE, €FEKR, 2FK
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1. 1.B4 (Objective9

5 SR T B8 S 3E FITEC61131-3 BT R E AU T L E® &

1. Mz —ERAAE, WENARTNEILE. REMEE
2. BE  —IerE, RITRE (REM)

3. — %4 —HFIEC 61131-3 7%

4. T e M —FE Sk ar

5. RiEHE —HRENHA LA E

6. TEME —FRFETE

1.1. 1. language context goals

FOUE T RE SR B O ARAT O By B DU R 4 A TEC61131-3 HLAE BV BB K A

X L6 T B B Ao 4548 K AL F] DAZE BT R RYTEC61131-3 1B & 4 A

A SCAYS B A F DL SO fn B AR B TEC61131-3 5 I A A4 H s B

RPN AT FAEE —MHEEIES (FlAwIEC 61131-3 ST,C) H#F & X HE 4
BHREZH., HANETCETt#HEFetBE (BRI gEE,

K J 3x 26 o g Sk fu B4R K AL A R By V] B B R B R R A2 B2 Y E AT PLCopen BT AT
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o HEWRAHRUMER—MFHNEXAGNER. CETTANTE, WELER,
Ko FAR TR L RET TR HIFA RIS HE £ e

B 98,
1.1.2. =& germE X
— /NEK B B K B AR ME T GE R BN KL B fuAE B M, The extremes are one Function Block

per axis versus a command level functionalittyt #y B #r ¥ LIAR 7 1& B g AL S A% 1T 89
R EH, ERUAET AN EmAFHAE Y B, REEATEME, TUELAEKX
Ak CGRAEZEEFR), Flan: ZT 5 F AR a2 F ) 0 ny 2%

WRFATHE, X B4 2 M e LLLA R 2y 77 X E L (F]4eMC ReadParameter).

1.1.3. ZR B X T W ge 3k
THWERESH T EXT NIRRT, 2 ATE (F2RF1E5)) FMiZE X EF,
Administrative Motion

Single Axis

Multiple Axis

Single Axis

Multiple Axis

MC Power MC HaltSuperimposed MC Home MC Camln

MC ReadStatus MC Stop MC _CamOut
MC ReadAxisError MC Halt MC Gearln
MC ReadParameter MC MoveAbsolute MC GearOut

MC ReadBoolParameter

MC WriteParameter

MC WriteBoolParameter

MC ReadDigitalInput

MC ReadDigitalOutput

MC WriteDigitalOutput

MC ReadActualPosition

MC ReadActualVelocity

MC_ReadActualTorque

MC ReadAxisInfo

MC_ReadMotionState

MC SetPosition

MC SetOverride

MC T ouchProbe

MC DigitalCamSwitch

MC Reset

MC AbortTrigger

MC HaltSuperimposed

MC MoveRelative

MC GearInPos

MC MoveAdditive

MC PhasingAbsolute

MC MoveSuperimposed

MC PhasingRelative

MC MoveVelocity

MC CombineAxis

MC MoveContinuousAbsolute

MC MoveContinuousRelative

MC T orqueControl

MC PositionProfile

MC VelocityProfile

MC AccelerationProfile

*1

1.1.4. Compliance Fn 7] #48 M4
XA TAEH B B2 L7 5 TERy 1z

LR T RESR B R B, SF B A P R A 5




MR HEE R, EERFPWED, IANMEEE, SHMER L,
E— NN TREAEHENENNC EHE AN i S AR E KB I m & Pk,
— M EMAFA6PLCopen MM EZINZRE—F (1L EOFERM AR H
T EWNIBEER R, EAXEH R EXFIEXFKF L “B” #7710,
HTEGZANNRAPRENYT B, ¥ BN N ETENERETE, £XFU “E7 #F
10 7] DA 23,

BT R 4 E B Al ARIT  “V 7

KT HREE % A F0fE FIPLCopen B ERIFENE L, &S FMEB:
—Basic )\ /iR = & 5w WY ERFTUFE “B” &5
~Extended #WAN/AGH T EEF W BEXRTUFH “E” &1
—Vendor Specific additions TEHE N RV EAE XA L “V 7”7 %R

AV B B AN S8 E Xt £ e P ERE — A,

FoR: RIETEC 61131-3#H N, @ AL & 7] fEunconnected or not parameterized by the user
FEXAEILT, Thaes & 6 F o e 5 521 S0 vy R R i B s 3 F] 5F — RO R B9 AT 36 1L
By aE M R — N BAT R E, EF EO.

R AEMNIRE, PIES TS (Flar: velocity Accleration distance® %) FH
REAL KR35 48 75 4 & JLEN L T4 46 4% RSINT , INT, DINT 3 HLREAL k&, HE| v A
BEEY RIS,
IHAFREMEABRFELRE KN BEIELRE, Flo: WORD 24 & ADWORD
T T ZREAL

T AR TG HT IR B 4 ANEB Fa it A\ R DU R BE AL BTV R L LUR B R A, B 6 EY
HEIFB BN A A o

1.1.5. ZHINKE L= A8 7 3

FURARIHLFYAAMBENDERE. FHHXEAN, TERET ELNLH,
R Se AR NAE XA L8R R, 1% B8 ARAT AN AT

4 45 46 AT AL 3

Command Cmd
Position Pos
Velocity Vel
Acceleration Acc
Deceleration Decel
Absolute Abs
Relative Rel

Actual Act
Superimposed SupImp
Additive Add
Parameter Par
Continuous Cont
GearRatioDenominatorMI RatioDenMl
GearRatioNumeratorMl RatioNumMl




K KT VE 4 BRI T

CommandAborted CmdAborted
MC MoveContinuousRelative MC MoveContRel
MC ReadParameter MC ReadPar

1.1.6. &

®—H'E R AWPart A& T2001 11 A . WE A F Gl EHRa T k. £2004 F
R R — R FRA, Part WAL 1, EFEEATHANRIREE KT . XG0 FFH #2005
F4 0 AT #2005 F9H, % — 1M 'E 7 XA HiHPart 2-Extensiof® 1T,

WG, EIEAM FHGEEHNTAEL . 722008 F X AP % UL A Fpart Hipart 2 W
— AN Hipart 1 KA R I IRA2. 0, #ANRIAEE S8 XA,
ERATXHABHRRICELAHF M, " EEATHELE TR X ETHEHFERRIRT);

B RESEFR S E 8400

T H . “ContinuousUpdate ” ¥ & T M x5 50 F < #9 I 6 3 Bbehaviour

Adopted description resulting in a changed behaviour of the output ‘Active’

Aborting mode deleted in some FBs

Changes in the mcAborting enum

FMC Phasing #AMC MoveContinuous FB 42| X 48 %f A0 28 %F /S BR AR

HTHIFB MC ReadMotionState, MC ReadAxisInfo, MC CombineAxes Fo

MC HaltSuperimposed

SN R R

MC CamTableSelect XA # A\ “ExecutionMode ” ¥ JE 7 Thet, fk A “Periodic” &
MC CamIn XA #r )\ “MasterStartDistancé #1 “MasterSyncPosition” ¥ & 7 8.
FH o A\ “MasterValueSource ” 2 MC CamIn , MC GearIn , MC GearInPos ,
MC ReadMotionState #7 MC CombineAxes 7 VT g By %% 36 2k Al

MC SetPosotion Ey#r A “#ER” HAMM “HX” (EFHE)

BT & PLCopen E)ZERIAMEHI T aER . HME TR, HERAE . 0. WA EAX
Fl 45— B o %

KB AN EMEE, “InVelocity, “‘InGear”, “ InTorque” #2 “InSync” Hi¥yr 4 2
FB MC ReadAxisInfo, MC PhasingRelative #MC PhasingAbsolute # iwn%| 7 3 gk
e, HEAINERSEHT,

KA T N “Axis”, “Master” A “Slave” #y##iik

BT M “Busy ”, “Error’ 2 “ErrorlD Wik,




2. EA

LT ee R E & A T =6 41X 1T 8y, XA TIEC61131-3 i E X iEE tE . REEX
HEyRE, CHARKE— MM e T EAH LS — ekt RENMATEEZ R —
HA— NS4SR EIAESHR, fln: RERIEE, ZTER T ZAMENHELHE
KA “Axis”,

HTIEC61131-3 (thani@ T haE3FaSFC ) ML E EEF TIhabsrmE D S Fr R/
RE), AAIEEA X fe RN B E,

EXFEAEMERN—LER,

2.1. RAXZE

THHNEXRAEHNE - IMREIAKFEXT 4L BEH s aes “Fot” $E T A,
A ZAERNAGHE THREE NG FNEESRER —NRFFALERERIL (In real
implementations there may be additional states at a lower level)defined
EANNE, ZER AR FES, BIMEPLC A7 #HATEEWIHATAE, X a4
ER T e S HE,

B AL ERXMREZ— (WTED. FA2TIRERWIERLSH 2R T HAIKS, F
HaH Bk S arzs it &7 K.
KAEZHBEZRRESW— MR E, RUTE-MEHEF (PLC ) FHI/0 8 ERK.,
L& AR R e B R e A B, SLRR PR A B R A, (VE: R RLET[E] “ SRR R KRS R G,
AWK H eI FE 2R FH— IR ED)

KAEFKEE T EEE, L2516, MC Canln , MC GearIn #9MC Phasing , MR
REAENN B KE, W UUFE KL AN B QTRHBRS. #lan: CAM_masterke F LLALT
“ContinuousMotion” KA, MHEHNFEEALT “SynchronizedMotion” KA. ¥ M3
KEWHBEED 8 X 8RR 2.
ERESEFTWHLERT ERSZ A TR ESEE G2 E#4 T RIKASHE U2/
BRe BAR KA TRAEEMN G AL UERAGHEAWEL (F XKD BRI EE,
W b 5% ey AE N B SR S S ETE A W A ER A Z . These motion commands may also
be issued when the axis is already in the according motion state

Remarks on states

Disabled | KA “Disabled” #:A 7 MW HARK S X ANMRSHIZEZ A XFB 2
B, EIEXA, ik EEiR, Y4 T “Disabled” Bf, 4 RMC Power FB

W\ “Enable” =TRUE , AR#BPRAE AN “1FiL”. HHAN “EFiE” RE
Z R DL AT K % . R T “ErrorStop” WLANHIE —4k A T UL “Enabled ”




=FALSE 3 2 JAMC Power # LIfE#hZT A “Disabled” KA, T EHENAE
W E VIR, s E T IEE T AT S fETe 4 #82 F 1k (CommandAborted ).

Errorstop

“ErrorStop” fE A @t &K, EATHIRNENT. e LEIFE A RE
R, FHEFLLEIMC Power BERZL. KW, REHEZ—HFE, KARK
F A “ErrorStop”s “ErrorStop” MAWEEHZ W R e iE stz . &
“ErrorStop” WA—NMNEE TR KL, TEXH—FHIFERHRS. HL 5
“ErrorStop” EHZ Nifidh = s 1R, M A NI IZF, X Hh i
IR RE 2 RBLE T RE R i “FB SLHIE 1R,

Standstill

R, HXHHER, FERANEEAERAER L

Remarks on command

MC_Stop 7 “StandstillR AV FFB MC_Stop K #hHRASKE N
“Stopping”, ¥ “Execute” =FALSE & [E] 2| “Standsti 'k &5,
HE# N\ “Execute” Xtrue 3 frF “Stopping” KA. ¥
=1k 3 R BT “Done ” ByH H WX E .

MC_MoveSuperimposed MC MoveSuperimposed & “Standstil'lh Arissueds & M B
AE A “Discrete-Motiod (BHIZ3N), £ H VA Sissued
YR A 2 X R

MC_GearOut, E B MRS “SynchronizedMotion” %
“ContinuousMotion”

MC CamOut EH T AR Aissuingg 25 FB F 1 — A4 7= 4 4517,

BAGNERSEHE HBEFEL 22 RSEORES, XERE LA, SRS HT

/Z‘\‘\Ek&o l—g/ﬂ\]%:

MC ReadStatus

MC ReadAxisError

MC ReadParameter

MC ReadBoolParameter
MC WriteParameter

MC WriteBoolParameter
MC ReadDigitallnput
MC ReadDigitalOutput
MC WriteDigitalOutput
MC ReadActualPosition
MC ReadActualVelocity
MC ReadActualTorque
MC ReadMotionState

MC SetPosition

MC SetOverride

MC AbortTrigger

MC T ouchProbe

MC DigitalCamSwitch
MC CamTableSelect

MC ReadAxisInfo




® )MC PhasingRelative
MC PhasingAbsolute
® )MC HaltSuperimposed

MC MoveAbsclute
MC_MoveRelative

MC_Gearln (Slave)
MC_GearinPos (Slave)
MC_Camin (Slave)
MC_CombingAxes (Slave)

Synchronized

MC_MoveVelocity

MC VelocityFrofile
MC_AccalerationProfile

MC TorqueControl
MC_MoveContinuousAbsolute
MC_MoveContnuousRelative

MC_MaoveAdditive Motion
MC_PositionProfiles
MC_Halt
(MC_MoveSuperimposed
@iscrete Motion
)
1
"I.
L}
\
L1
"l
".‘1'
S i -':_Smp'
Dane Stopping )
Y A |
‘~. l
p Note G

MC Home

( Homing

Continuous )

Motion

Errorstop )4

I
Mote 3

Motz 4

Standstill

v
Hoto © (( Disabled ))ﬂ

K EEMRA. #HHWEIRT A,
F BHEMIKR A, MC Power. Enable=FALSE
MC Reset #EMC Power. Status=FALSE .

F2MC Power. Status = TRUE

F B 5 R

F EMC Power. Enable=TRUE

Note 1:

Note 2:

Note 3:

Note 4: MC Reset

Note 5: MC Power. Enable = TRUE
Note 6: MC Stop.Done = TRUE

F H MC Power. Status = TRUE
3 H MC Stop. Execute = FALSE

o

FB kA HE




2.2. 4EIRAE

B8 B 5) & A S 5 N 7 (R A = R Rk (N — & B DUE WX A B BT IR o 2 A
shiEdl, AP UEREAEEEI N R AT, EX LRy NaEET £X
MANBENEAERNLE, RRWAHI X —S2KHBTEZRA. Flar: BaMaxVelocity
% & #6000, T A Z|FB #yVelocityk & 410000 , R G st o Z B H = £ — P8R, In the
case

where an intelligent drive is coupled via a network to the system, the MaxVelocity
parameter is probably stored on the drfBE/NOAEIRF NEH = EW4EiR, XH 77—
fr 523, MaxVelocityWy (™ DAFF i E AR H . EXMIFEILT, FB &/ £ R MR,

2.2.1. HEHRVS @K

Y F B E G S ae A, & A AR YR AR 7 R AR AT Y
EFNERNEANTHADRINERF., B IR EWEZBF, Error-reacticdh—# &%k
I, (BERRMEIRAE, RAeSZ REImARE)

First Second Thind EmorHandling
il FEZ FEd ReadAxisEmor
— Axs Axis Axis Axis

Execule Done ‘I J’ Execife Done L J Execute  Done True Enabie
. & &

Figl.l.l."l?' 3: Flllll'l'i O BI.I.'M']-'L"i “-'i"]:l -L'E"II.TI'HIZLIEHI errar :I:I.:II:“:.".i:IIEI

o B B R AR A T AR IR T AR B I R SR B 1 [ RORL K A FT RE



First

Second Third
FBE1 FB2 FB3
— Axis Axis Axis —
Execute Done Execuls Done Execute Done
Ermor — Error — Emor
EmoriD S EmorlD - ErmoriD
Recovery EmorHandling
FB100 FR200
— s - Axis
L Execute Done — —  Execute Dome —
——  EmorlD Emor — ErmorD Eror
ErmoriD EmoriD

Figure 4: Function blocks with decentralized error handling

2.2.2 Zipyl

w0 R 38 | W 7% 2| “ErrorStop R A&, BT R MU Z 0 & A # e & 1b . & F 9 1L #YFB B9“Error”

MY REEN, EAEENGAEASHESL, HH “Error“BHE REEN (FEF L F-E

EWRAE),

WwR—/FB A —MER (Plamd T —MERWSEE), errofi B IR EHF T, ATHIKET

SARF, flin: HHAFB, % —/FB LFIFBl 74 EHATHEENELA. EZHERT

TE— M EEF ZAFB LEIFB2 B — MR &4 . A4 LT &R A A5 2B

TR EE—ANEPFIFBl TREHWGAR, SULTEHNENZ — X 4£:

1. %7 % “BrrorStop” RA (flan: T TEHAHEIREMIE). FBl K EE “Error ¥ i .
FB2 (o H U7 & f5 4 LA AT & P & A BIFB 20 —#) X E T8 “Brror” 3
HE R “BrrorlD)” W, ©ABIATE CHWIE, NMAHMAE-— DM AFEIEY
WA . FTAE T a4 #PER . EHMEEIRMMC Reset EfblE, TR F LFEKRH
BH, (XMEN, FB2 FHEIMAT)

2. FBl WEH “Error” W (Flim: T —NMLEBNEH. FB2 & Hactivet B f5 3 B
PAT a4, NMARFSAEXMERNEIL,

2.2.3.“Enable ” i N BB 75 F

Bl1: RN AR B REEIEAT, EERAFNEALD REZTHIBEFRAET — MR, XA
iR E “Valid M E L. “Busy” Wi HRF A EF. BHEZEMNE, a2t — &
mHlE 5k B IE & SER 7. (B4 ZE KN ER)
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Enablke _| ‘ | |
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Busy { (1)} ‘ | |
| om o
| |
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I
%
Error |
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(1» Can take some time

Fizure 5: Example of error handling with ‘Enable’ mput

FEAPFTNAELER TR EABIFR. “Busy 7 A “Valid® B%r d £ 5518 7~ £ B
EE, FBH “Enable” W AFE— | LI EH LS TR,

Enablke

L

' |
Busy 1 (1) E \ |
' |
|

ge s s=ss=s T
Valid Py ! I
|

Error

(1) Can take some time

Figure 6: Second example of an error behavior with an ‘Enable’ input



ASCH T EAKTFHESHEF: Command/Set/Actual
® Command E—EETIHEEFRWMANE, FEFTLUEN (EF—) BERHXEZHTA

(A

® SetfE—HE—4 “lower” XF, EBLHATIN,

TR BCHTHE, RURE A 28 B 6 AR BT 3

(flan: FATAAED, Flan: AT A BT A B e
® ActuallE—MARIRASTRENAERG T ANRHE.

2.4. FB # O

2. 4. 1— X

mAE K With“Execute” without “ContinuousUpdate ”: # A\ %% fu“Execute ”
(Input AN EFAB—RER . BREFMSHE L ERTMANSHHFH

parameters)

Bkt 2 “Execute” Hr A\,

With “Execute” combined with “ContinuousUpdate ”: M &%k A0
“Execute” My ANHY EFAW—#EEFEF . RE “ContinuousUpdate ” &
SET , ¥t UHEFEB R,

With “Enable ”: Z&#fn “Enable” W AW AW —RER, HHT

WANERENAERF | wRERBHNSHERT LHAEFNRSA, WA2%IRE &SRB X

Y PR Bl E—ME1R. B RIRTI RN ERGRENE AR T~ £, I
Bz AR AR

EFRWMASHK WRAEIEC 61131-3, wREKR FFp0 T — IR ERin A\ 54,

A2 LR XA R ER R ER . A8 — KRR ERWSEE,

AR, YRR AR Ap IR
EEAE (Jerk)
B B N\

B N\ “Deceleratiol, “Acceleratiofi 2 “Jerk” 1% & 40, & F

W TEIH. AILRTRNEA, GBI HANERRS, —MFE
& (AR EeEnmd), —MREAFRERES, —MRERME

fE HAxisRefE Xz &5 A &k E B, B #akes a maximum value . BFfE
MANEOW ARG mx, HEEER, LEE4ATEEME,

W HEE With“Execute ”: ¥ H“Busy 7, “Done ”,“Error’#1“CommandAborted ”
AMEEHFWN: EFB FENRAE—AMTLUHATRIE . R “Execute”
ATRUE , WEATHEF — A4 20 ATRUE
HA “Active’, “Error’, “Done ” # “CommandAborted ” H#H—
MNEER—BEIRE, & TMC Stop #F “Valid” #2 “Error” ¥ LL1E [{
— Bt B 1% B
With “Enable”: #rif “Valid’ f2 “Error” ZAH EH FHy: #£FB ¢
119 A& — I~ ¥ LLATRUE.

R A With “Execute”: ¥y “Done ”, “Error’, “ErrorID’ #u

“CommandAborted 7 £ “Execute” B4 &I Z L. #AT, “Execute”
T B2 1Z L8 2 R L IRFB IV H AT, R XM ENAK &,
S MARAEAR R R B E D — N B, BUEAEFB TR ZHE
“Execute” EWE &,

W RFB Y SE | 18 5T BRT R B — AN 3T AT 4 (A48 B B S0 1F 7 —
R F| 44, FB ~4 R BE R 4%, 1% “Done ” 2, “CommandAborted 7,
AN SRR SR




With “Enable ”: “Valid’, “Enabled ”, “Error’ # “ErrorID’ &Y% 4
o1 “Enable” B TIHEEWAKRINEE.,

Done #r VAT A

YA E RN IATE “Done ” B AL B

w7, TETAHERM D Z NhebseE B LT RN

Yt F oy — AN EE) R IA R E AT Z RO 5 — AN TEAE Bl B _E Y IS B AT U,
% —FB # “Done ” WX E.

Busy #r HEIAT &

With “Execute ”: & NFB &7 LLF “Busy ” #r i, KBEFB L% F 5T X,
H B EAE 2 i BB, “Busy ” £ “Execute” By LA WBWILE,
H#H HY “Done ”, “Aborted” ## “Frror’ EF — MR IXENR AW E
E.

With “Enable ”: #A-FB #[¥ LL& “Busy ” ¥ . X FB IE# T1E,

F HE LTS B A0 4 fE . “Busy ” #& “Enable ” B9 E A EWRE,
F EARFIX E H BB $UATEA 31k

MAEZEW, RE “Busy ” HNtrue FB 3R IZR#F £ N A5 Wactive
loop, H A IAT 82K L

InVelocity,

InGear, InTorque
F1InSync B9AT A

“InVelocity, “InGear”, “InTorque” 2 “InSync” (FLAEAI K
“Inxxx”) B9HrHF1 “Done ” #r HAHHA FREIBIATH o

HEFB Zactive “Inxxx” is SETY R BEEE T o4 E, FHEMETY
MAEENRELSHESE., Flir: InVelociti i i & Eset velocidy
T command velocityAfSET . X KT fEapplicable FBF #y “InGear”,
“InTorque” 2 “InSync” B9%r .

HEFB =441 (“Active’ F2 “Busy ” are SET ), Bif# “Execute” %
K -F, “Inxxx” is updated

LiE R “Inxxx” &M, £ “Execute” EHKE G, “Inxxx” WATA
= BLARSE

“Inxxx” W E X248 LI sm a8, 1824035 P30 Bk i i € fE .

Activeam H

“Active” W FEZ I, H it 7E o) B8 B BUR AR B S 1Y 32 B 35
AR W W B . A Tun-buffered®s, “Active” 2 “Busy ” #yHiH [
DAA & A8 B B9 R .

T — A4, [ EEE LA e Thusy KA, EEFERgEH —A4
2 Factive 4h2FB 4T & 747 T1E, #MC MoveSuperimposed Fa
MC Phasing , HEF ¥ K3 —A4F #iL—FB 7 Llactive

CommandAborted
B 3 AT A

“CommandAborted 7 £ —ANE#|Z B4 7 — N5 H] 15 2 3T BT B 4 1%
E.

“CommandAborted ” WIE AT H A “Done ” £4% ., ¥4
“CommandAborted 7 KX &8, HM# 5w “InVelocity HEE

Enable #2Valid

“Enable” A Az —/ “Valid” #r £ & . “Enable” & leveEX B HY,
M “Valid Eoi HevH Bk EAEFB F 2 7 A8,

HE “Valid: W HEER, LR H L ATRUE , 3 H “Enable” #
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Position versus
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In this way we avoid the conflict that using the ENUM types ‘positive’
and ‘negative’ for instance
with variables with these names throughout the rest of the prd

since they are called

mcPositive and mcNegative resp.
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Ficure 7: The behavior of the “Execute’ / ‘Done’ in relevant FBs

“Execute” /“Inxxx” LKA BFB 84T AT .
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