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1.1. Objectives
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1.1. Language context goals

LT IEC 61131-3 FIYEE X IhREBREE 1 AIAT R A B Bl 252 .
XL REHURI AR AU ] DAFERT A TEC 61131-3 155 A .
AR R DA SCAFIE I TEC 61131-3 53547 T35 B2 B,

IHEE ) N 28] AFAEAT g R 5 52 B (4 TEC 61131-3 ST, C), 2 A DAYE (Al i rp 23
PIBE, AR A AR -5 8] nT A2 A -

A PLCopen ZZ#bRifE, fajfl 1 diX 262 REBAMI R 28 2 Ay ] s ) 7 AR o

ARFE AN — D BA BRI ITTHERL . BTG R SEBROE 7O, BlansseL.
Eh ARG DR LIRS BUE T AR ER TR -

1.1.2. Definition of a set of Function Blocks

— B R MAREAC T RESR AR R B Al . Wi I O R B N — DI RE R Sy S g, bk

H 4w m] DA S D RE SRR BT AR Gy 1 SC B BB B3 T S kPR AT Rk . R AN m] S C
Yo SRIGFIAMIXSER A (YRAETIREDE) G, BIAnEah, PAGET B R A R v

WERATAT, FEBCARE R D BEB T PASS B — R &L (Bl MC_ReadParameter ) .

1.1.3. Overview of the defined Function Blocks

PATT AR T8 R TIRED, A (RBKEhiZE)) M-Sz shif XA



Administrative Motion

Single Axis Multiple Axis Single Axis Multiple Axis
MC_ Power 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 MoveRelative MC_ GearInPos
MC_ WriteParameter MC MoveAdditive MC_ PhasingAbsolute
MC_ WriteBoolParameter MC__MoveSuperimposed MC_ PhasingRelative
MC_ ReadDigitallnput MC MoveVelocity MC__ CombineAxis
MC__ReadDigitalOutput MC_MoveContinuousAbsolute
MC_ WriteDigitalOutput MC MoveContinuousRelative
MC ReadActualPosition MC_ TorqueControl
MC ReadActualVelocity | MC__CamTableSelect MC PositionProfile
MC ReadActualTorque MC VelocityProfile
MC ReadAxisInfo MC _AccelerationProfile
MC ReadMotionState
MC SetPosition
MC SetOverride
MC TouchProbe
MC__DigitalCamSwitch
MC_ Reset
MC__AbortTrigger
MC_ HaltSuperimposed

# 1 8 X R UiRie

1.1.4. Compliance and Portability

A TARM H b SEIR AR T — iz shiz fl e sy Roda vl , e A, B/ A
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FOFHE— BRI P AN R ZS & 24> MC R, i RGEHMRT sm 2 P A TR

FEFREST It PLCopen ALER)SSBLWARME—H (REH—DEZAY) ekl stk 2 OOFEARN
K AR R, PRC SO R S RE R E R “BY.

X E RGO RGERRER AP, ALY R AR AR A T4, Fric iR “ET, nrsg
B

R THEY R BB “V7.

A XA A PLCopen iz i filn G MM B EAMAF R, W% B,

o HEEAEIAH AR RUZSRGITER, AERP TR “B” ARIC - PR/ AR R R, AER T
FhECE” BRid - R TV TR IO E L R R S SR R VT ARl

AEARP ALY FAR 0T Al AR SCPFE p LR RO AL A0 Dh RE SR U IR 2 T IE I R S8

R

M TEC 61131-3 BT, H AL BT DURTEREEOR th 1 S8UE . ZEXFPREOL T, DhREHCRH ] BT —k
VA D RESR S BIAE,  BAESE — VR RS D0 T W0 AR(E . B Ih BB AR — S CHIRIIR(E, 1
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TEDIREHLFI S E0h ) 8252 REAL (3. ke, FEgsss) mypd

TC2 {L:55 dlizzh#aiil 2011 48 3 H 17 H (C) 1999 - 2011 itk g1 PLCopen iz g% | REHLAS 2.0,
CLARTIT 10/141 46k SINT, INT. DINT 5 LREAL, AP AXHZARHERA G, HE ey
UIRE IS B G 28y ST AR, HEEAFHRERRR AL . fihn: WORD H] A
¥y DWORD, {HAREEMCH REAL,

TEEASFCAS I RE T, AR E R FB M AT AR BEAERL Y B R G, DARRR AN, M
MR XTI FB AL .

1.1.5. Length of names and ways to shorten them

A LRGSR AR A IRBCR MW E B AT AR 2elisin, 06 AR RN . X L2 FR A5
WAL, RAEUAHEAUESC R K .

AR FT 4RI RLIN S 5 -
Command Cmd
Position Pos
Velocity Vel
Acceleration Acc
Deceleration Decel
Absolute Abs
Relative Rel
Actual Act
Superimposed Suplmp
Additive Add
Parameter Par
Continuous Cont
GearRatioDenominatorM1 | RatioDenM1
GearRatioNumeratorM1 | RatioNumM1
SR A TR -
CommandAborted CmdAborted

MC _ MoveContinuousRelative

MC_MoveContRel

MC__ReadParameter

MC_ReadPar

1.1.6. History

Part 1 (55— RIEX LA 2FE 2001 4F 11 H. BIBRFRASK, WLE] TR B H P ARISEHEE 1 /i . 2004
A, P KA Part 1T REIARCA 1.1, 855 OB A TS S ZEHT 2005 4F 4 F&Ai. 2005 4
9 H, Part 2 - Extensions (5 —RIER KMGHH AT T .
A2 )G, PINTRaEAEd T — M B IEFIRMSE . 7E 2008 4, #5252 T4F Part 1 il Part 2 A3 h— 18
W) Part 1 (HEEE, ZHIAR DA 2.0 B R, EIEIIEER SO . B L, XWANTIRES
ORI BLAh, BT TS BT, X S s (HARRRT)
o XPIRSE RGN, AR a4

* B A’ ContinuousUpdate’ § & 1 H Kiz gl X I REBR 94T 1



o ORJNHlIA S 2 Active’ 17 R EL

o TEFLETIRES IR T kA

o fE mcAborting HZEHUEAT 1R

e MC_ Phasing il MC_ MoveContinuous B FEH4p Ay X A1 40 % i 4~

« FrEEH MC ReadMotionState . MC ReadAxisInfo. MC_ CombineAxes il MC_HaltSuperimposed
o KT Camming ik

« MC_CamTableSelect {3 id i A ExecutionMode’ 155 . "Periodic’ ik B k5 .

o MC_Camln HyTIEME T i A’ MasterStartDistance’ FI’'MasterSyncPosition’” 1554 f&.

o P A’MasterValueSource’ #1 MC__CamlIn, MC_ GearIn, MC_ GearInPos, MC_ ReadMotionState,
MC__CombineAxes % b L HE 24

TC2 R4 dlizzhial 2011 48 3 7 17 H (C) 1999-2011 fitiIH PLCopen iz a5 HISIREH T A, HUA
2.0, &A1 11/141

e MC_ SetPosition % A’Mode’ BLAEGFR M Relative’ (555 4 F4-15FH—5%)

o X T A PLCopen jmahi= i, Gi— TIIRe. M2Eock . HlaRaL. 450, S AR i i
.

o InVelocity’. 'InGear’, ’'InTorque’ #I'InSync’ %y H AT ATEAEIA N AT SET {H)5 & 4254k

o IJfigHk FBs MC_ReadAxisInfo, MC_ PhasingRelative ] MC_ PhasingAbsolute #{Z5MEPR S E AR
H T e

o W AAxis’, "Master’ fiI’Slave’ Biid &4 T 454k

o HiH’Busy’. 'Error’ fill'ErrorID’ fHiik & 4 T 284k

2. Model

PAFZhRESR (FB) FEEfEES IEC 61131-3 FnifE e AYTE 5o — By N hilih. TRk
SR BT T B B SRS TR rh AR S o PR ARy SR AR BE—ZH A & R I O T RE R,
XL RS T, BT R B A “Axis”, BT RIGME. 5 A A

FF IEC 61131-3 (5L (FlanE 2 fEEM SFC) L& FIhaEsmB: 0 (SMRURSE REL)
AR TE LI REHLI R R

R T AEA T A — LR

2.1. The State Diagram

PATR B A L E LT AEZ Mz sz hil Shaese R BE R s 2T . X s s R E A A
TEMS TS i) 48 B AL B P rp 0 S B I DU AR R o (TESEBRSEBU A, ATRE AR BRG] E SR
&)

EAPN Rz 8 a2 BRI AT, RIEE PLC B HIEMFFATALRERE Sy . X S8 ar A 1E H TRk
SH.



IR LA T PRS2 — (WWTE) o AT FEOR A 1912 3 fr S U RS, Bk, Bk

ﬂ;‘fﬁﬁiiij]lﬂ’]ﬁ‘%jif
PRASEZ L PRREWISRZ, WTLASTEER (PLC) PP 1/0 gy EHGAH L .

Mk BN S E A B, RSB ST RIS k. (R SERD” Bma R e IR T RS, 5
BPPR AR T AR 2 A )

Z LT AR, 24 58EhREd, 41 MC__CamlIn, MC_ GearIn 1 MC_ Phasing, MIRSEEfAE
KA, W PABVERAAE TR RS ZA . Bilan, CAM EHim] DAMET “IESnzsh” IR, WA A
BT “FEEl” RS REAEHEERES] RN IR

IR 7Sk TR RS Z B BB AR S . T & H & S EBUGIR S SL R ik Fon .
FEL K TR S 2 2 k5O A 5 R G ik (a0 '?%&H:*E?ém) BPIR A4t . fhFE RS
FIM VB B SRE St FTEIRES Z o BT 24 TN S 2RASET, X282 2 dy -] AR &

KT RS

TC2 (-4 4E8h¥5 ) 2011 4E 3 H 17 H (C) 1999 - 2011 HFLT4 PLCopen BT 13/141
HHEDRC T, B ERA R, I B s sh e ST R .
KTHRATIEHE:

‘ MC_Stop ‘ Calling the FB MC_Stop in state "Standstill’ changes t d back to St il w " = FALSE. The sf he "Done’ output is set when the stop ramp is finished.
[ MC Movesug
[ McGearOut

TR ARSI I REA SRS I, EWER M NP, RER S, BT :
¢ MC_ReadStatus

¢ MC_ ReadAxisError

¢ MC ReadParameter

¢ MC_ReadBoolParameter
¢ MC _ WriteParameter

« MC WriteBoolParameter
« MC_ ReadDigitallnput

¢ MC_ ReadDigitalOutput
o MC_ WriteDigitalOutput
e MC ReadActualPosition
e« MC_ReadActualVelocity
¢ MC_ ReadActualTorque
« MC ReadMotionState

e MC_SetPosition

¢ MC SetOverride

10



e MC_ AbortTrigger

e MC _ TouchProbe

o« MC_ Digital CamSwitch
¢ MC CamTableSelect
¢ MC ReadAxisInfo

o« MC_ PhasingRelative
¢ MC_ PhasingAbsolute

o« MC_ HaltSuperimposed

MC_Gearln (Slave)
MC_GearlnPos (Slave)
MC_Camin (Slave)
MC_CombineAxes (Slave)

MC_MoveAbsolute

MC_MoveRelative

Synchronized

MC_MoveVelocity
MC_ VelocityProfile

MC_MoveAdditive Motion MC_AccelerationProfile
MC_PositionProfile MC_TerqueControl
MC_Halit MC_MoveContinuousAbsolute
(MC_MoveSuperimposed MC_MoveContinuousRelative
. ; Continuous
Discrete Motion ;
Motion
MC_Stop'
Stopping )
: Note 1
: Errorstop = j&-----
Note 6

I
l : Note 4 Note 3
' '

MC_Home
i ; Note 5 : Note 2
Homing Standstill Disabled -
Note 1: From any state. An error in the axis occurred.

Note 2: From any state. MC_Power.Enable = FALSE and there is no error in the axis.
Note 3: MC Reset AND MC_ Power.Status = FALSE

Note 4: MC_Reset AND MC_Power.Status = TRUE AND MC_Power.Enable = TRUE
Note 5: MC Power.Enable = TRUE AND MC_ Power.Status = TRUE

Note 6: MC_Stop.Done = TRUE AND MC_Stop.Execute = FALSE

[ 2: FB R

11




2.2. Error handling

Ay 3R] iz st il i U 85 I BE B T . X ST BEHAE AR B AR A B A R A A
FAR AT T AR S8 B, SR MaxVelocity i#7% 6000, I H FB AYEE R ABLE N
10,000, W ARG L AWNGHLL, AL . 8 GEIRKEEE M4 -5 R ER ML T, MaxVelocity 2
BT AESK B . FB 5 BRIR S AR A R e . A5 —FhSE B, MaxVelocity fE 0] PATFA#FEAS
Moo FERXFMEFOLT, FB RHEAHA TR

2.2.1. Centralized versus Decentralized

TEME B Bl i Dby, w] PARERR G A AN 2 B AR AL P U5 -
Gerp U RALBE ) T AL DI REBR A i . B BN S B L R SEBITE K, HRAAHA] o

Firat Second Third ErrorHandling
-.L __FB2 FB3 ReadAxisEmor
— Axis — Axis —— Axs Adis

Execute ~ Done —L J’ Execute Done L J Execute  Done Truer Enable

Bl 3: A £ rh U R AL PR T HEBR
o3 WA R AL BRI FR/F AR A2 A B DR A EH BEBRR BUAS [R] Y BB«

First

Second Third
FB1 FB2 FB3
— Axis Axis Axis =
Execute Done Execute Done ———  Execute Done
Error — Emror — Emor
ErrorlD - ErrorlD - ErrorlD

Recovery EmorHandling
FB100 FB200
—  Axis = Axis
‘— Execute Done ~ —  Execute Done —
— EmoriD Error —  ErroriD Error
ErmorlD ErmorlD

Bl 4 At o R R AL PR D) REBR

12



2.2.2. Buffered Commands

JiA e (1 iy - REAEIE T B RS S FDIRAS “ErrorStop” W ik 1&g 1L ZhfEER (FBs) ) “Error”
WL E . AR RS, U A R ARVFRIIRAE - WS WIREIE) .

WER—A~ FB B (Blanh T280CEM ), W s, FronBuk TR . i,
FEMAS FB fE LT, 54> FB L6 FBL A Ml EIITEigshay & . FER-—h b, EZnb BT R
5 A FB L6 FB2 fyran <. a5y FBL S8 7255566l FBL SERiHar &2 1,
AT ROl — A A

L iZRhE AR “ErrorStop” (Bilfinh T /RZesiiRed #y) . FBL BLEHiH “Error”, FB2 (DAKAEA
FA SR %A BT Sy /) FB L) BeEIL “Error” #iil, j@id it “ErrorID” WIRE TEIEIU
FTHALSS , POMIZHAL T A SUVF B ERRES . B Zenh i ar @B R - 78 MC_Reset HERAIRIS, E
AT PAFRR B -

2. FB1 BE I “Error” iy (FlANh TS EBLE) . FB2 A NEIRRAE, HAEZ E L /IET
FRE AN, MR NOZALBRES DRI -

2.2.3. Timing example for the ’Enable’ input

B L AR T IR A A ISR R R AR T A R RO B Valid B
i Busy’ PRFFRET. TERUSEE S, IEWERIERP IR, X T REFR 22U ).

| l
f t
Enable | l
[ |
[ | VS ] |
L ]
Busy ] (1 | |
s f t
| [ | | |
) I -------- ] = jtess=maad  e— i""'l_
Valid (1 3 (1 (1) 1
[ ] ' |
| | | I
| \ |
Error | ‘ |
| J | =
(1) Can take some time

Kl 5: a7 A Enable’ fi AR HHRAL BRG]
BAROHEA MR T — A Tovk GRS R TERT RO E S, fiit Busy’ Hl'Valid #EE .
FB FHZAE Enable’ #iy A_FA—A EIHEA GB4RZ: .

2.3. Definitions
TEASCR DA I ESR S $5AH /B (/S brf :
o IBAE - RETIREYSGARME, WMENEEA RIS (—14) A,

o BWOEME - AT “BARY MKOF, HESETHATH . BRI AREIFIRIAR (B, $ATH) 15
B (hRCEAERGARAE ), BIANEAT 8RB R —ME

o SEBRE - R ARG R E .
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2.4. FB interface

Table 2: General Rules

TAT ) e KA TIRESR (FBs) BUAT AR BTR :

| [ | [ | ||
f f [
Execute I [ |
I | [
| | |
Busy | | \
] I I
| [ L [ |
Active | l ] | |— |
| | | | |
| [ I ||
| [ [
Dore) | I N R N _l
| [ . [ [
| [ | (I
Emar| |1 | | |
I ] | [ 1
| | [ [ |
CommandAborted
Case 1 Case 2 Case 3

\

B 7 AT eI AEA] RN REH AT
THAT /I KSR ZIRESR (FBs) B9ATHANF R :
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Execute

Busy

Active

|
|
|
|
INXxx I |_
|
|
|
|
|

Error

CommandAborted

Case 1 Case 2 Case 3

v

Bl 8: 7 AT/ e AR TN RER TR E9AT

2.4.2. Aborting versus Buffered modes

—SEIfiE (FBs) 4—/44% “BufferMode” (9 A« BRLXMEA , ST IALE “JR0h Bial” ()
WATH) B G R TAE. PR Z BB B T LTI 730 - B T 4 &
ST, BT —UEE. SR - R G SR, BRI i
IS i (S R S R ).

e R A Z Rl I, % A22640 MC_BUFFER. MODE K#%¢ (ENUM). CfiE A
Tt

- Aborting Default m

mands (1 and 2) at the first end-position (1

city of FB 2 ai
velocity of FB 1 and FB 2 at end-position of FB 1

ENUM #E SR :

No. | MC_BUFFER_MODE Description
0 mcAborting Start FB immediately (default mode)
1 mcBuffered Start FB after current motion has finished
2 mcBlendingLow The velocity is blended with the lowest velocity of both FBs
3 mcBlendingPrevious The velocity is blended with the velocity of the first FB
4 mcBlendingNext The velocity is blended with velocity of the second FB
5 mcBlendingHigh The velocity is blended with highest velocity of both FBs

15



Table 3: The ENUM type MC__BUFFER__MODE

FUVFAERX S8 SCHIACE e B I B R 9 e
Ffsr A 3 B R BIA T X R AR AT -
A TN E SR T REBR Y 5 R -

Function block Can be specified as a buffered command | Can be followed by a buffered command | Relevant signal to activate the next buffered FB
MC__Power No Yes Status
MC__Home Yes Yes Done
MC_ Stop No Yes Done AND NOT Execute
MC_ Halt Yes Yes Done

MC_ MoveAbsolute Yes Yes Done
MC MoveRelative Yes Yes Done
MC MoveAdditive Yes Yes Done
MC_ MoveSuperimposed No No B
MC_ HaltSuperimposed No No -
MC MoveVelocity Yes Yes InVelocity
MC MoveContinuousAbsolute & MC MoveContinuousRelative Yes Yes InEndVelocity
MC TorqueControl Yes Yes InTorque
MC PositionProfile Yes Yes Done
MC VelocityProfile Yes Yes Done
MC AccelerationProfile Yes Yes Done
MC Camln Yes Yes - (in single mode) EndOfProfile
MC CamOut No Yes Done
MC GearIn Yes Yes InGear
MC GearOut No Yes Done
MC GearInPos Yes Yes InSync
MC PhasingRelative & MC_ PhasingAbsolute Yes No -
MC CombineAxes Yes Yes InSync

Table

4: Overview of the buffered commands on the relevant FBs

R WAERSI R (RE) FB BEA EAM TS, WABRIREES 0t FB. AR, BER Rl AR L
R gint /R A,

UR AN IR AT B B — iz sl AT e R T o FR A ORI S B 2

FERERA T, PTRAGSIIARE . AR AS B AR 5 ) SR AR B iy & LB A OU R, AR ] DA ] 2126
X7 BT 1 e P A

LRGSR T DUE L SRk, PO REA(L BARME 1, DA TR IR A
Sr MR T AC R

2.4.3. AXIS_REF Data type

AXIS_REF &M 550 I A i SO S5 A 1R o A AR SORS o SCHY BTy iz sl D g b 4 VAR_IN_OUT.
BEEEF R N A HOR TS B, AT RN A . ARG IR A TR, LV R SRR BT DT, (2
R T ASCRTER . SEATA R RET R BRI T LB i3S IEC 61131-3, AV AT SIS REH I
AXIS REF, BIM Axisl PR Axis2. SR000, XA RTEAR -G _EaTREA A, NSk A

AXIS_REF g5 FIms01 -
TYPE
AXIS_REF : STRUCT
(N T BE)
END_STRUCT
END_TYPE
ENCE
TYPE
AXIS_REF : STRUCT
AxisNo: UINT;

16



AxisName: STRING (255);

END_STRUCT
END_TYPE

2.4.4. Technical Units

X3 ME— R SR FE R B B (BCAE [w]) b, B S A8, B GEBE [u/s] 5 BNEREE [u/s?]
s gl [u/s®]). BRI, B [u] A RARUE (B THIER) . (UUIE T8 5 HA BRI A&

2.4.5. Why the command input is edge sensitive

ANIFETIREE) “Execute” #iy AYEA SRR 0L B2l E T AR IhGE . IHRTE T, %
fil k1 “Execute” W] RETEIRAT SEHT v 21 ) fir B A AMEL o X B AL R0 BERSAS I BILIZ 20 fir -3
R 2l . FEE R R WG BB . HAE AR DI RERAZIF A Sy . “Done” 4t ] DA T-fitlt
RIBH N —EB5r .

TR ) B B AR REBRAAT AT . UL T AR [ — b =T REER “First” . “Sec-
ond” Ml “Third” FNF . X =ATIREHA] DL A RIS BAEXT IR B %o 24 “First” SERUT, BT+
i Y First.Done’ fiilt % ’Second . Execute’, #ijHi’Second.Done’ #1I'Inl3’ fil % 'Third.Execute’.

Int3 First Second Third
FB 1 FB 2 FBa
— Axis — Axis _J |_ Axis
Start— . Execute ~ Done — - Eyecite Done  4— AND —  Execute  Done —
—  Par
—E S Error — —i= Par Error —

First.Execute

First.Active

First.Done

Second.Execute

Second.Active

Second.Done

In13

Third.Execute

Third.Active

Third.Done

Third.Error

17



Kl 9: AT IR BT ek

2.4.6. The input ’ContinuousUpdate’

WHI—FRTA, i A Execute’ 2tk — 5. TEMHE AR FIHT, HABSI g AmE 2 & X
WazE . TR 1.1 200, A—E N, B L8 A S8 5 2 BURN 2 2 W IEZE A TH)IZ 3l .

SRT, AVFZ N R O FR S S M S R DB il A T REER ) Execute’ Fii A, (HIXd W 22
(CE

ik, 5IAT %A ContinuousUpdate’. B&FrHATE M IRERY M A . WREN TRUE, 4Tk
Yegehiik (EJPExecute’) B, HZREFH TRUE, ZhAEHUM S 60 b A & 09 24 BE 4 L0 H T 1E
EHATIEE) . XASZWIIREISAAT R, WASHIRSE . Ha)ifiil, & HSpmiErEiTez
3, HHZTEDIREPOA P Busy” Bi#i A’ ContinuousUpdate’ #ik E >l FALSE BFEEWe. (i JELbhi A
WrBufferMode’ ] GEH AT THAEREA BB, SR, XMHHER b3, FF HAERE o A gds k. )

WRAE Execute’ ¥ A L THIT, "ContinuousUpdate’ i FALSE, WIYEREANZ gl 2 i A S50
PeRe w22 3 ] DATITRRAS 1) S50 A T o

"ContinuousUpdate’ AT R Execute’ i AR EHfil & . RSEHT Ik 45 B8 ) Bh BB B
B, K EBIRAR AR R ORISR . S5iM R, *ContinuousUpdate’ {5 M IEFEH A THYIZ ) -

AN, AEX T AR ContinuousUpdate’ (4, MC_MoveRelative H1f)’Distance’) 5480291145
4 ({87 Execute’ ) FFHE) . 7w

o MC_ MoveRelative ¥ Position’ 0 4t j53f, 'Distance’ 2}y 100, "Velocity’ >4 10, H’ContinuousUpdate’
#E A TRUE, 'Execute’ #ii% ', HIZEHMHFEZh%IA0E 100,

o TERFTIZENMFER (LLEKEIERAL T8 50), AR “HHE" $OEECh 130, “HE” HHCh 20,
o B (BN CHEE” 20), HAE PIET 130 41k, FRERE CER, NEZATMHIE.

2.5. Example 1: the same Function Block instance controls dif-

ferent motions of an axis

K 10: 5 SFC —& i A FB g, Hrhohfb FBL HTHH “AxisX”, HBRE=AARREE
M . fEFFIIRER (SFC) . 7 U 10, 20 1 0 #4rAC4s Ve A Tl BT $h47 A
AR E YR BN E .
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—— K=true

V:=10; E := TRUE; MC_MoveVelocity

—— InVelocity = TRUE Axis X —

E := FALSE;

E — Execute  InVelocity — Y
—— L =TRUE

Vi= 20; E := TRUE; V. — = Velocity

1 InVelocity = TRUE

E :=FALSE;

—t— M=TRUE

K, L, M are Boolean Variables

V:=0; E .= TRUE;

—— InVelocity =TRUE

E = FALSE;

K 10: 5 SFC —ffi 4~ FB
DA B i PRI AR 1 A A

N . .
- (Y ISUTI . S —— —
Commanded 10 | f O — s s e
Velocity V 0 ; P
S
1 ;
Execute E
0
.
T R R U I . S e ;

InVelocity 3 l i

Exeiite K= TRUE L= TRUE M= TRUE ~

SetVelootty  qo | Bl . .. W )

B 11: A~ FB A i a1
VERE Q0RAE InVelocity i B M OL R, 8 I AH ) Y 2 B B p i & S0 5 AL, W% InVelocity”
AT MBS (Bl EE N A AN EE)

2.6. Example 2: different Function Block instances control the

motions of an axis
5[] —HlAH O B[R S B v AT 5l s sl . A SRR TR R R — AN

19



FB1 FB2 FB3

: MC_MoveVelocit MC_MoveVelocil
MC_MoveVelocity = elocity _ eVelocity

Axis Axis —

— Axis

Execute Execute
K — Execute

10 = velocity Invelocity —  AND 20~ Velacity InVelocity ~ — 0~ Velocity InVelocity ——

L=

[ 12: GRBETEH R
AR

Commanded :128
Velocity 0

FB1.Execute

FB1.InVelocity

FB2.Execute L

FB2.InVelocity

FB3.Execute =

FB3.InVelocity

Motion

Actual ?g N
Velocity o

Events K= true L= true M= true

Bl 131 7R BIGRIRE REH A I ]
1 LD % 5 i A B ER 5 58 1] AR B -
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FB1 FB2 FB3

MoveVelocity MoveVelocity MoveVelocity
- Axis Axis Axis 2
L || M )
K - Execute InVelocity | | Execute InVelocity _‘ }— Execute InVelocity —
10— Velocity 20— Velocity 0 — Velocity

K 14: A7PA LD MUK RESR R 1

3. Single-Axis Function Blocks

3.1. MC_Power

FB-Name ‘ MC_ Power ‘
This Function Block controls the power stage (On or Off).
VAR_IN_OUT
‘ B ‘ Axis ‘ AXIS REF ‘ Reference to the axis
VAR INPUT
B Enable BOOL As long as 'Enable’ is true, power is being enabled
E | EnablePositive BOOL As long as ’Enable’ is true, this permits motion in positive direction
E | EnableNegative BOOL As long as ’Enable’ is true, this permits motion in negative direction
VAR OUTPUT
B Status BOOL Effective state of the power stage
E Valid BOOL If true, a valid set of outputs is available at the FB
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorID WORD Error identification
RS

+ ’Enable’ #i ASIKZER TP BUA M, IAE FB A5
o UNHRAE Disabled’ JRZE N MC_Power FB, H’Enable’ = TRUE, NHRIRZEZS K’ Standstill’,

« 24 Command 3 TRUE H Status {3854 false i, WLAJIER & FB MS5I6E (iir SRS HA)
BEE R R . X R R B AERE (7

o GARHLPESEE (RPEELESATIIN ), 5 B 5 5] ErrorStop” ARES.
"EnablePositive’ flI’EnableNegative’ #J % i A
"EnablePositive’ & 'EnableNegative’ #nl AN E .

AN &ZE 14 FB MC_ Power,

3.3. MC_ Stop
BRI BRI A 2.0, RIE T4 31 71/141 L
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HE
L. 1H:IJJ BB LB T R UF L BB m I O

2. HE AT REFREF, %4?1%5%?” “EIRT RS, FFHATREA 2 AT T HAME B 2
3. R RGE” =0, ITREHAYAT N ARSI K

cﬂlff

MC_Stop
AXIS REF | Axis Axis | AXIS_REF
BOOL ] Execute Done | BOOL
REAL Deceleration Busy BOOL
REAL _| Jerk CommandAborted | _ BOOL
Error | BOOL
ErrorID | WORD

Execute

Done —‘
Velocity \ \

Stopping

StandStill

& 15: MC_ Stop H}/F &
TC2 R4 4izshisfl 2011 48 3 H 17 H (C) 1999 - 2011 jifiAH PLCopen fffy
THEBT R TS MC_MoveVelocity Z5& B HI4TH -
a) — Mg hiEa FB MC__Stop #7248 T 1%
b) HEl MC_Stop 241 “Pf7” = TRUE, Hiffi4iiz5) 4. FB MC_MoveVelocity i 5—/MiR,
57~ MC_Stop fig 2% .
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EB1 FB2
MC_MoveVelocity MC_Stop
Axis_1 - Axis Axis - Axis_1 Axis_1 — Axis Axis |- Axis_1
Exe 1 - Execute InVelocity |- InVel 1 Exe_2 — Execute Done |- Done_2
— ContinuousUpdate Busy | 20 —| Deceleration Busy |-
50 — Velocity Active |- 0 - Jerk CommandAborted |- Abort_2
10 — Acceleration CommandAborted |- Abort_1 Error |-
10 = Deceleration Error |~ Error_1 ErrorlD |-
0 — Jerk ErrorlD |~
1 — Direction
—| BufferMode
— FB1 A T a— ————h——P
Exe_ 1
-
1 ks e — R e s s e
InVel_1 0 I it
Abort_1 !
0 P 1
Error_1 !
. -0 = 1
—FB2
Exe_2 1
= i >
pone2 | [
L =& - 1
B0 feseedreeseeeees T
Velocity
Axis_1
>t

K 16: MC_Stop 5 MC_MoveVelocity Z5& 4T

3.4. MC__Halt

FB-Name [ MC_Halt
This Function Block commands a controlled motion stop. The axis is moved to the state 'DiscreteMotion’, until the velocity is zero. With the "Done’ output set, the state is transferred to *Standstill’
VAR_IN_OUT
[B] Axis [ AXIS_REF Reference to the axis

VAR_INPUT

B Execute BOOL Start the action at rising edge

E Deceleration REAL Value of the *Deceleration’ [u/s‘]

E Jerk REAL Value of the “Jerk’ [u/s * ]

E BufferMode MC BUFFER MODE Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT

B Done BOOL Zero velocity reached

B Busy BOOL The FB is not finished and new output values are to be ex- pected

E Active BOOL Indicates that the FB has control on the axis

E | CommandAborted BOOL *Command’ is aborted by another command

B Error BOOL Signals that an error has occurred within the Function Block

E ErrorID WORD Error identification

MC_ Halt I FAEIEFBAESAE M IRA . ARG BT, wT AR ] B8 — Mz sh a4
XAFH IR MC_Halt H37RIEAT

IR B A A TSRS, WIRT AR R —Aar S BIAN, —4P 08 B 5% i) A= AP0 21 e e 490 75 2L
2%, Kl MC_Halt fiy%. fEih%] “#fik" 20, BEEYEReEr, Hn Al iy —Mzshanr
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Metizgl, WA S,

MC_Halt
AXIS_REF Axis Axis AXIS_REF

BOOL Execute Done BOOL
REAL __| Deceleration Busy | BOOL
REAL Jerk Active BOOL
MC_BUFFER_MODE ___| BufferMode CommandAborted [ BOOL
Error | BOOL
ErrorlD | WORD

TR BRI TS5 MC_MoveVelocity 45 &4 AT 4«

a) —MiefiiE it e MC__Halt Jii .

b) H—zdhfidE T MC_Halt g%, MC_Halt VXA, 15 MC_Stop JERA . %4
APAFROIE, I TCFR IR CE R,

3.5. MC_ MoveAbsolute

AXIS REF MC_MoveAbsolute
AxisAxis AXIS REF
BOOL Execute Done BOOL
BOOL ContinuousUpdate Busy BOOL
REAL Position Active BOOL
REAL Velocity CommandAborted BOOL
REAL Acceleration Error BOOL
REAL Deceleration ErrorID WORD
REAL Jerk
MC_DIRECTION Direction
MC_ BUFFER MODE BufferMode

TC2 {4 4LEEMH 2011 48 3 1 17 H (C) 1999 - 2011 A PLCopen Fif4 35 71/3% 141 7

TRIER TR R S T R 4L AR

L. PP ZE ST T 50— T RS2 SRR 35 S R A IO o WSR2 ek 51
ARLE 6000 (FFHHEER 0), Wi “5Ep” FEEE A URed s 3h 2 (15 10000,

2. IR A B0 T2 58— NIl B B E AT R 3 8 = RS B D RE BRI 5 0L . SRl
T, 8BS RE SR TR R T T k. 8 A T R e RS B B A 10000,
RUAGHIE: 6000 4 AKE .
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MoveAbsolute - Example
First Second
MC_MoveAbsolute | | MC_MoveAbsolute
MyAX —r " Axis g e AN Axis [ —
GO — : Execute Dnna: — Execute Done | ~— Finish
= ‘Conlinucusupdale Busy - = | ContinuousUpdate Blsy fe=—
6000 —=, Position Active =~ — 10000—=, Position Active
3000 —#, Velocity CommandAborted | — 2000 —) Velocity CommandAborted | —
10—y Acceleration Error ;= 10 = ] Acceleration Error | —
110 — Deceleration EmoriD, — 10 - Deceleration ErorlD | —
0 —etlerk 0 —el Jerk
positive—c" Diraction positive—: Diraction
— iBufferMode — | BufferMode
Test
First i Sequence of two complete motions Second motion interrupts First motion
1
GO
0 >
1
Done
a - t
1
CommandAborted t
0 : >
Second | i
Test *
0 : t
1
Finish
0 -
!
Motion 3
e [N S ‘
2000| 4 gf ;
Velocity
: ; Ll
STlEl 1 o e o
5000 3
Position
d -t

& 18: MC_ MoveAbsolute H})¥ &

FIBIE ;X LR BB T I RE RSS20 SEf] “S—AY A B A

3.6. MC_MoveRelative
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FB-Name ‘ MC_ MoveRelative ‘
This Function Block commands a controlled motion of a specified distance relative to the set position at the time of the execution.
VAR IN OUT
‘ B ‘ Axis ‘ AXIS_REF ‘ Reference to the axis

VAR_INPUT

B Execute BOOL Start the motion at rising edge

E | ContinuousUpdate BOOL See 2.4.6 The input ’ContinuousUpdate’

B Distance REAL Relative distance for the motion (in technical unit [u])

E Velocity REAL Value of the maximum velocity (not necessarily reached) [u/s]

E Acceleration REAL Value of the acceleration (increasing energy of the motor) [u/s ? |

E Deceleration REAL Value of the deceleration (decreasing energy of the motor) [u/s 2 ]

E Jerk REAL Value of the Jerk [u/s 3 |

E BufferMode MC BUFFER MODE | Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT

B Done BOOL Commanded distance reached

E Busy BOOL The FB is not finished and new output values are to be ex- pected

E Active BOOL Indicates that the FB has control on the axis

E | CommandAborted BOOL ’Command’ is aborted by another command

B Error BOOL Signals that an error has occurred within the Function Block

E ErrorID WORD Error identification

Notes: This action completes with velocity zero if no further actions are pending

MC_MoveRelative
AXIS REF | Axis Axis |  AXIS REF
BOOL L Execute Done | BOOL
BOOL __ | ContinuousUpdate Busy |  BOOL
REAL | Distance Active |  BOOL
REAL | Velocity CommandAborted |  BOOL
REAL o Acceleration Error [ BOOL
REAL | Deceleration ErrorID |~ WORD
REAL . Jerk
MC_BUFFER_MODE __| BufferMode

TR TR R S RER AL A R
L. R R) P ZE U BB 0 T 7E SR — NI RESZ ST T 26 — AN DIRERAY I DL WREE — DI REBR IR H 45

AR 6000 (H

237 10000,

Mol ST SFECE AREIRAEENTESHR 4000, FFHhEE I3 i

2. HHIE] A A MU 6B 1 A SR 56 — AN RS sh T REBRAESE — AT REERATSRAE AT IS FF LR A TR B DL o HE
AMEDL T, 2B s G S eSS — I RE A E s B P&k . 28 AN TR e S PR
3250 HYREAE E3EIN 4000 HYREES, FHRERIRSsh B R A ALE 7250, TC2 L5 4iashiadl 2011 4 3 H 17 H
(C) 1999 - 2011 BALITA , PLCopen iZzh#HlTifgte, 45 37/141 7T
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MoveRelative - Example

First Second
MC_MoveRelative | MC_MoveRelative |
MyAX — " Axis Axis Axis Axis
GO —m Execute Done : Execute Done :
— , ContinuousUpdate Busy OR — , ContinuousUpdate Bufsy1 F=
6000 — Distance Active 4000 — Distance Active
3000 —==" Velocity CommandAborted 2000 —, Velooty CommandAbarted
10 = | Acceleration Errar 10 =, Acceleration Error
10 — -, Deceleration ErroriD 10 — Deceleration ErroriD
0 = : Jerk 0 — Jerk
— | BufferMode — . BufferMode
Test
First A Sequence of two complete motions Second motion interrupts first motion
0 ac
o= JJ
4 4
Done . e
: )
1 i i
Command | ar
Aborted 2‘ B )
0 i
Acceleratin i :
g €9 i
T sk : i
Constant o : << -l
y 1 t kil : 1
Decelerating| : Jra
' 1 S
Second
1 g ' : '
Test : ; ‘ ‘ | 1 *
“IEE E2 N
1 H 1 : i
Finish ! 3 ‘ e
o i i 5 JJ
Accelerating . i ‘ : CC
: * : : S
1 : } :
Constan 5 ] i i
stant : i : : i (C
i I 7
Deceleraﬁing0 : el i r
i T § 1 1 & LB G ¥
Motion
3000
Velocity 500
0
10000 |-
; 7250 |-
rela?l\..fe s B
Position 355
1]

K 19: MC_ MoveRelative f7i[a] &

3.7. MC_MoveAdditive
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AXIS_REF

BOOL

BOOL

REAL

REAL

REAL

REAL

REAL
MC_BUFFER_MODE

Execute

ContinuousUpdate

Distance
Velocity
Acceleration
Deceleration
Jerk
BufferMode

MC_MoveAdditive

CommandAborted
Error
ErrorlD

FEJRER THE “DiscreteMo-tion” RS AT REHLLH AP A= i -

L IFP A ZE MR AU I T 24 565 — AT REHAE 56— DD BESR 2 J5 BR A1 DL

AXIS_REF
BOOL
BOOL
BOOL
BOOL
BOOL
WORD

W — NI BEHLA I H8 A FE RS 6000 (HHEEH 0), M “Done” &S84 IRk hIE 4
FHES 4000, FHRHAIFS 202N 458005 10000,
2. WP A M BERH T 24 58 /M Bl D REBRAE 55— D DI BB AE A TR TR AT 0 . FEX Fh
HOF, F—EahfEss — AT RE e B N gl R 5 5 P & k. 58 AT RBHE 2 Wi dr S AL

B 6000 _Ehn EFEES 4000, FHRFHNES S B 4554 10000,
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MyAX —
GO —
6000 —
3000 —
100 —
100 —

0 —
POSitive —

First

MoveAdditive - Example

First Second
MC_MoveAbsolute | | MC_MoveAdditive

| Axis Axis | ————————————— T AXI§ Axis | —
‘. Execute Done: : Execute Done IF =~ Finish
, ContinuousUpdate Busy | - CentinuousUpdate Busy -
l Postion Active 4000 — , Distance Active -

Velocity CommandAborted | — 2000 = Velocity CommandAborted | —
: Acceleration Error , — 100 — i Acceleration Error —
‘- Deceleration ErrerlD 100 — | Deceleration ErroriD =

Jerk 0 = Jerk
! Direction : Buff

BufferMode

Test

Second motion interrupts first motion

Go

Done

Test

Finish

Velocity

Position

CommandAborted

Second

Motion

3000
2000

10000

6000 |-

1‘ Sequence of two complete motions

Ll

E’t

& 20: MC_MoveAdditive [} ¥E

3.8. MC__MoveSuperimposed

FB-Name [ MC_ MoveSuperimposed
This Function Block commands a controlled motion of a specified relative distance additional to an existing motion. The existing Motion is not interrupted, but is superimposed by the additional motion
VAR_IN_OUT
[B] Axis [ AXIS_REF Reference to the axis
VAR INPUT
B Execute BOOL Start the motion at rising edge
E | ContinuousUpdate BOOL See 2.4.6 The input 'ContinuousUpdate’
B Distance REAL Additional distance that is to be superimposed (in technical unit [u])
E VelocityDiff REAL Value of the velocity difference of the additional motion (not necessar- ily reached) [u/s]
E REAL Value of the 2 ation (increasing energy of the motor) [u/s?]
E REAL Value of the d ration (decreasing energy of the motor) [u/s*
E REAL Value of the Jerk [u/s3
VAR OUTPUT
B Done BOOL Additional distance superimposed to the ongoing motion
E Busy BOOL The FB is not finished and new output values are to be expected
E | CommandAborted BOOL ’Command’ is aborted by another command
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorID ‘WORD Error identification
E | CoveredDistance REAL Displays continuously the covered distance contributed by this FB since it was started
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o MR MC  MoveSuperimposed i, IRALEF T, BT MC_MoveSuperimposed 2 # AT
A H Al Ay S #f2 P Ik E 84 B MC_MoveSuperimposed FIEAIZ 3 i 4 FEATATH AL

~, Etisshar e A Sk,

N5 MC__MoveSuperimposed #7355 H 55— MC__MoveSuperimposed g2, WA 1k TFAE 3t
7 MC_MoveSuperimposed fiy%, H#iHH MC_MoveSuperimposed 1%, (HEMzshS A2

k.

FB MC_ MoveSuperimposed S A IEAEMA TR SN , HAEE I A8 08, TERTA %

RET AR

I “HFr1l” RS, FB MC__MoveSuperimposed H)ZEIM 2T MC_MoveRelative,

CIEERET L PRI M “RAE” BMERXTIEAEIEA TS SN, AR ERE . XA, TCike
RN %4 MC_MoveSuperimposed FB, Ffifi FB 42 A AN [F] i i ] Be Py 5 H T AR

i AT AT S S FB AT AR .

MC_MoveSuperimposed
AXIS_REF
Axis Axis AXIS REF
BOOL Execute Done BOOL
BOOL ContinuousUpdate Busy BOOL
REAL Distance Active BOOL
REAL VelocityDiff CommandAborted BOOL
REAL Acceleration Error BOOL
REAL Deceleration ErrorID WORD
REAL Jerk CoveredDistance REAL

FEHTA RSN R g AR MC__MoveSuperimposed 7R Bl £ @35 R 7 A s 7

[ 27 T A6 MC_ MoveSuperimposed FF L :
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Slave velocity with Superimposed Slave position with Superimposed

Vi J

s,

1 2

@
S
o

Takte x10

Master position

K 22: MC_ MoveSuperimposed X M J& 5l 1) 5% i 7~ 15

R TEMNBBETY, WL RN TR D e [ 5z i) MoveSuperimposed HRUR . X id I TAH
KB HE

T—ARAIERT MC_MoveSuperimposed ¥ MC_MoveAbsolute FFE . Bl SRl B 80E 51 5
i, MC_MoveSuperimposed 1}k <=4k s Haz sl .

Velocity 4
7777 MC_MoveSuperimposed
/ ¢’ oy

/ /5 I
| ’,{5’
|
|
|
[ v,
|
| s
|
| "/
I #
| 7
| ,
| ’ / 77777
I s /)
'. 7. .

0 5000 8000  Position

K 23: MC_ MoveSuperimposed % MC_ MoveAbsolute HJ5 715l

T 43/141
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3.10. MC__MoveVelocity

FB-Name [ MC_MoveVelocity |
This Function Block commands a never ending controlled motion at a specified velocity
VAR_IN_OUT
[B] Axis [ AXIS REF [ Reference to the axis
VAR INPUT
B Execute BOOL Start the motion at rising edge
E | ContinuousUpdate BOOL See 2.4.6 The input 'ContinuousUpdate’
B Velocity REAL Value of the maximum velocity [u/s]. Can be a signed value
E Acceleration REAL Value of the acceleration (increasing energy of the motor) [u/s 2 |
E Deceleration REAL Value of the deceleration (decreasing energy of the motor) [u/s ? |
E Jerk REAL Value of the Jerk [u/s * ]
E Direction MC DIRECTION Enum type (1-of-3 values: mcPositiveDirection, meNega- tiveDirection, and mcCurrentDirection. Note: shortest way not applicable)
E BufferMode MC BUFFER MODE Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT
B InVelocity BOOL Commanded velocity reached
E Busy BOOL The FB is not finished and new output values are to be ex- pected
E Active BOOL Indicates that the FB has control on the axis
E | CommandAborted BOOL ’Command’ is aborted by another command
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorID WORD Error identification
Notes: - To stop the motion, the FB has to be interrupted by another FB issuing a new comm - The signal ‘InVelocity’ has to be reset when the block is aborted by another block.

o DEE * 7] = IEHE

o 24 MC_MoveSuperimposed, %iHi InVelocity’ g% &, REZINEEER (MC_MoveVelocity) X% &
MR TR S TR e i

MC_MoveVelocity
AXIS_REF _ | Axis Axis | AXIS_REF
BOOL Execute InVelocity BOOL
BOOL : ContinuousUpdate Busy : BOOL
REAL | Velocity Active | BOOL
REAL . Acceleration CommandAborted | BOOL
REAL Deceleration Error BOOL
REAL _ | Jerk ErrorlD [ WORD
MC_DIRECTION __| Direction
MC_BUFFER_MODE __ | BufferMode

NIRRT WA MC_MoveVelocity HIREHRA A HYH] T

L I A 2 PR A3 U B 1 24 565 AT RERAE S — DI RE DS USRI T A 00 . 2R 28— ThREBR

KF A 3000, N4 First.InVelocity” FI{F*5 Next 155 AT REHAE BN FIHEE 2000, 76—
,ﬂ;ﬁﬂP, "First.InVelocity’ #¢E# , i First.CommandAborted’ #{i% 8. Hitt, 8 PIhEESK) Execute’ ¥
HE. —HHAR #)E 2000, 'Second.InVelocity’ #i% & .

2. I A MR A6 B 1 24 58 AR B RERAE 25— DI RE P 2K TnVelocity” I FF IR PATHIRE L o

AT FHIANT - i A First. Execute’ i) GO BHHENHE — 1238, M58 —DIBERAIILE M DA
FIHEE 3000 B, 25— ATHRERQPHTIOH ik, BFEAIME S 83 T8 ATzt BHEsE — A2

REPR IEAEIS A 7R 3 s 3] 2000,
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MoveVelocity - Example

First Tes—) OR Second
MC_MoveVelocity | | MC_MoveVelocity
MyAX— IA)da Axis | — i.ﬁmls Axis jm—
GO — i Execute InVelocity | = Execute InVelocity | “—Finish
3000 — ContinuousUpdate Busy | —ay ContinuousUpdate Busy -
—"; Velocity Active — | Velocity Active ,—
— | Acceleration CommandAborted - = i Acceleration CommandAborted =5
— | Deceleration Emor | - -1 Deceleration Error | —
Positive =)ok ErrorlD | — Positive  —f" Jeric ErrorlD | —
— | Direction — l Direction
— | BufferMode — | BufferMode

First A

GO
0 - t
1
InVelocity :
' Pt
'
Command '
Aborted o >
Next
o -t
Second
1
Test
0 -t
1
Finish =
InVelocity 0 -t
Motion
3000
2000|-- -
Velocity
0 -t

& 24: MC_ MoveVelocity B}y &l
HE:

3.11. MC__MoveContinuousAbsolute

2" FB b1 Aborting’ #:X (AIRAEEEETR , MERFAE] 3000 A BRI T F—AThEd) .

TN i

Gl [ s wr

VAR INPUT

HOOL

BOOL

REAL

Commanded positia

REAL

REAL

REAL

REAL

REAL

MC DIRECTION B

MC BUFFER MODE

VAR OUTPUT
HOOL o

BOOL T

BOOL

BOOL

BOOL

WORD

veached and 1o new motion command State Contim

i put into the buffe, the axis continues to run with the specified EndVelocity

ation of MC_MoveAbsolute and MO_MoveVeloeity if BufferMode is im- plemented on those FBs
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AXIS REF MC_ MoveContinuousAbsolute
AxisAxis AXIS REF

BOOL Execute InEndVelocity BOOL
BOOL ContinuousUpdate Busy BOOL
REAL Position Active BOOL
REAL EndVelocity CommandAborted BOOL
REAL Velocity Error BOOL
REAL Acceleration ErrorID WORD
REAL Deceleration
REAL Jerk

MC_BUFFER MODE BufferMode

MC_ MoveContinuousAbsolute [—H Fil2 LI :
— AR EE T U1 T O R E
M IrldlePos F4f, TAESEMNT

- —

1. Move the laser with fast velocity over the position IrStartCutPos. The laser is off during this movement:

2. Turn back and make sure to have the speed IrCutVelocity when at IrStartCutPos. At this position, switch the l:
Ser oI:

3. Travel over the work piece with this constant speed while the laser is on:

4. When reaching IrEndCutPos switch off the laser and move back to idle position with fast velocity:

EYIEI AR T, WO DA e MR, N R N SR B . VIEISERUG , WO AL B3|
HAERHOLE .
XA PAETT FB MC_ MoveContinuousAbsolute PARAT J5 20528 :
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mep

MC_Power

—Enahle Status{—

—bRegulatorOn Error—

—bDriveStart ErrorlD—

—Axis & > Axis

rap
MC_ReadActualPosition
Enable Done—
Axis & Emor—
EmorD|— LT AND
Positon L sseronl]
& Axis| IrEndCutPos=50 ‘-—
mca
MC_MoveContinuousAbsolute ma

Execute InEndvelocity MC_WMoveAbsalute

ContinuousUpdate Busy}— ute Donef—
IrStartCutPos=100 Position Activel— IfdiePos=0 |—Position CommandAbortedi—
IrCutVelocity=-100 EndVelocity CommandAbortedi— _u;!La:ser-.Jn IrFastVelocity=500 —Velocity Error—
IrFastVelocity=500 Velocity Error— IrAcc=4000 |—Acceleration ErmrorD—

IrAcc=4000 Acceleration ErroriD— IrDec=4000 [—Deceleraion b Axis|
IrDec=4000 Deceleration > Axis| —Direction
IrJerk=1000000 Jerk s »

Direction

Bufferllode

Axis &

K 25: MC_ MoveContinuousAbsolute 7~

I xStartCuttingCycle [)_EFHEIFEE, MC_MoveContinuousAbsolute [ 3Z %l 'mea’ ¥PA IrFast Veloc-
ity ffifli#%zh 3| IrStartCutPos, [)5 ) a#838h, HAEFKEGA IrStartCutPos B DA IrCutVelocity 133 J&
07 iz, fEX—WZ], #&E mEndVelocity’, JHEOLITH. HTichAHizs) FB iz,
MC_ MoveContinuousAbsolute DAY Fij i B4k £k [n) t7 5 W #838h. S450E AL E IrEndPos B, HOGI&MH,
MC_ MoveAbsolute FJ5E% ma’ R4l s 3h B H AL AL E

xQLaserOn

TRUE

FALSE

IrStantCutPos

position / T

IFEndCutPos
IridlePos

IFFastVelocity

0
IrCutVelocity \/

K 26: FidsRfBi) MC_MoveContinuousAbsolute i} &

velocity

3.12. MC_MoveContinuousRelative



FB-Name | MC_ MoveContinuousRelative
This Function Block commands a controlled motion of a specified relative distance ending with the specified veloci
VAR _IN_OUT
‘ B ‘ Axis ‘ AXIS REF Reference to the axis
VAR_INPUT
B Execute BOOL Start the motion at rising edge
E | ContinuousUpdate BOOL See 2.4.6 The input 'ContinuousUpdate’
B Distance REAL Relative distance for the motion [u]
B EndVelocity REAL Value of the end velocity [u/s]. Signed value
B Velocity REAL Value of the maximum velocity [u/s]
E Acceleration REAL Value of the acceleration [u/s?
E Deceleration REAL Value of the deceleration [u/s?
E Jerk REAL Value of the Jerk [u/s3]
E BufferMode MC BUFFER MODE | Defines the chronological sequence of the FB. See 2.4. Aborting versus Buffered modes
VAR OUTPUT
B InEndVelocity BOOL Commanded distance reached and running at requested end velocity
E Busy BOOL The FB is not finished and new output values are to be expected
E Active BOOL Indicates that the FB has control on the axis
E | CommandAborted BOOL ’Command’ is aborted by another command
B Error BOOL Signals that an error has occurred within the Function Block
B ErrorID WORD Error identification

=

WRBNIE T e 18 H b K e #iis shiie &, Rk ESE ATE E (1 End Velocity” 1247
IRE ContinuousMotion’ (EEE: BASHTELL).
XA REHAEIE B FE XA S BufferMode” B R SEH) -

WX SE T RES LI T 0P iatl, W REH W] DA MC_MoveAbsolute #I MC_MoveVelocity [
gLEREBR.

MC_ MoveContinuousRelative
AXIS_REF AxisAxis AXIS_REF

BOOL Execute InEndVelocity BOOL
BOOL ContinuousUpdate Busy BOOL
REAL Distance Active BOOL
REAL EndVelocity CommandAborted BOOL
REAL Velocity Error BOOL
REAL Acceleration ErrorID WORD
REAL Deceleration
REAL Jerk

MC_ BUFFER_ MODE BufferMode

XA RFERE R T i A EndVelocity” fEHRYIE AT SRR 1. J7 B HIERY End Velocity”:
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position
Execute Done
X + Distance
Distance
X
Velocity =7 i1
/
/ I"
: |
H / \
EndVelocity a E
JJII.;.’
0 A
E 27: JriahiER) MC_ MoveContinuousRelative 5E iy &
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Telocity” with negative direction:
Execute Done
x + Distance
Distance
X T
Velocity - %
: .-'/( I‘I“\
J.x II.
/ '-\
i \.
0 b
\
i
i ..\\
i \
EndVelocity - :

F 28: Jrak i) MC__MoveContinuousRelative 5g [
MC_ MoveContinuousRelative {7~
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FB1 FB2 FB3
MC_MoveContinuousRelative MC_MoveContinuousRelative MC_MoveRelative |
Axis — 1 Axis Axis | Axis Axis iAXAS Axis "
Start = | Exet?ute |ﬂEmi\.n'elnr:\'lyl1 1 Exerjme InEﬂd\.’e!r.tr:ityl i Execute Done i
— | ContinuousUpdate E!u_sy'1 — — | ContinuousUpdate Busy — _ — | ContinuousUpdate Busy , —
1000 — { Dlstsnr.er Active, — 500 — ¢ Dlstanoer Active = — 700 — l Dlstaqce Activgl
20— EndVelacity CommandAborted| — 10— EndVelocity CommandAborted| — 20— Velocity CommandAborted | —
50 — | Velocity . Error|—— 20— | Velocity Emor{ — - IAcceIeml[Pn Error
—- Acceleration ErodD| — —- Acceleration ErrorlD| — — | Deceleration ErroriD
— | Deceleration — | Deceleration — Ejm
- Jerk = derk — | BufferMode
— | BufferMode — | ButferMode ’
Velocity
50
20 ; 20
_ FB1.Start l :
FB1.InEndVelocity = Execute FB2 F’T ;
FB1.Aborted i
FB2.InEndVelocity = FB3.Execute ‘!:
[ ]
K 29: MC MoveContinuousRelative [{j7~fi
3.13. MC__TorqueControl
MC_TorqueControl
AXIS_REF AXis Axis AXIS_REF
BOOL Execute InTorque BOOL
BOOL ContinuousUpdate Busy BOOL
REAL Torque Active BOOL
REAL TorqueRamp CommandAborted BOOL
REAL Velocity Error BOOL
REAL Acceleration ErrorID | WORD
REAL Deceleration
REAL Jerk
MC_DIRECTION Direction
MC_BUFFER_MODE BufferMode
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NIRRT AP e Y ST (I R ARER) , AR 2 itk (0L 4
FARRC HRR) -

Execute input first instance (Torque > 0)

Execute input second instance (Torque=0); |

>

Internal Torque command (example with ramp$

Here it is not posible to achieve
torque targe{ velocity limi}
L

This section shows the ehect of combined

e —— A ——=
I
: y TorqueRamp

| imit

Real Torque resp:onse from system

==

1 |
] |
|
[}
] 1
I |
[} |
I
1 I
1 |
1 |
1 I
1 1
) I
torgue can not be achieved !
I .
~f--F--1
1 |
I |
] |
1
1 |

1 -
i
Here there is " Velocity” limit so :
__________________ ] R
! 1
1 1
! I
|Decelgra{m Peceleration
lirmit

Real velocity Ifrom system

cceleration limit . In this
case doesn't need to limit

os]
c
@
.
o
=
S
=]
=
=4
=
=
@
=
@
&
8

]

i

I

i
Busy output second inktance

InTorque output first instance

S WPRTTIR WA, SRPRRSRSR e B JORE

InTorque output second instance

| B

& 30: MC_TorqueControl [)&E—A4~F1
AN A] DATE BRI S, AR R

First Instance Second Instance
MC_TorqueControl MC_TorqueControl
ExtruderDrive s _ _ _ _ _ _ _ axis ) ExtruderDrived£s _ _ _ _ _ _ _ Axis |
Start_1stTorque 4 Execute InTorque Start 2ndTorque- Execute InTorque
-1 ContinuousUpdate Busy B -] ContinuousUpdate Busy
4Nm - Torque Hifferad m+ Torque Ao
1NmM/s 4 TorqueRamp Command 1Nm/s TorgueRamp Command
0.2m/s 4 velocity Aborted 0.2m/s{ velocity Aborted
2 2 Error 2 A Error
0.1m/s* 4 Aceleration 0.1m/s"q Aceleration
2 ’ ErroriD 2 0 ErroriD
0.1m/s” { Deceleration 0.1m/s{ Deceleration
- Jerk — Jerk
- Direction - Direction
- BufferMode - BufferMode

K 31:

MC_ TorqueControl 7%l LT
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EABT (R ER) SR TSR D5 AT (ARG A H]) o AE FB e
+ Jr) A SR AR ERENHHA R RETT RN, ARAPR R dEh . 4R, i o
PR, bR e (0(E) YRR R T, ZMIRT “pGd” VAR _INPUT f5Epith
R, BRI (TSR SRR IL A AR b i XU PR AT D 5 B A ) e )« AE XA
THOLT, HAEBEE fE ] AETCIR LB

Direction ___—»

— >
A Material
Loose material force
Initial Torque from __ﬂo:ansicnl Tension Recovered T s e =
previous state L T === Time
@'Tomueﬁa&_.:‘ Commanded Tl:quue: @
e .
il b, sesmaseas Actual Torque !

Initial velocity from
max

previous state W
limit

Execute

max
‘Deceleration”
limit

Actual Velocity
Deceleration is allowed if slower than the limit

Zero “Velocity” level reached ...
& Time

- Time

K 32: MC_ TorqueControl B8 —A~7~fl

VR E BN A (U B RS, BARRMEK T, WAL . B o5 R R
HAR, DA K OBOEME” . BeAt, B O / s i A R R (EOR BT A D I R M A
1, X IE SRR R (EEE AR AR AEE) TR BeAh, TERCE T, FEAREOR
BHATEOLT (SRR B ) , @R Lm— N Rpgss g S%, bh “HLE” H k. TR
LR N A Y e P 6 e Y

3.14. MC__ PositionProfile

FB-Name | MC_PositionProfile
This Function Block commands a time-position locked motion profile
VAR_IN_OUT
B Axis AXIS_REF Reference to the axis
B TimePosition MC_TP_REF Reference to Time / Position. Description - see note below
VAR_INPUT
B Execute BOOL Start the motion at rising edge
E | ContinuousUpdate BOOL See 2.4.6 The input ’ContinuousUpdate’
E TimeScale REAL Overall time scaling factor of the profile
E PositionScale REAL Overall Position scaling factor
E Offset REAL Overall offset for profile [u]
E BufferMode MC BUFFER MODE | Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT
B Done BOOL Profile completed
E Busy BOOL The FB is not finished and new output values are to be expected
E Active BOOL Indicates that the FB has control on the axis
E | CommandAborted BOOL ’Command’ is aborted by another command
B Error BOOL Signals that an error has occurred within the Function block
E ErrorID WORD Error identification
HFE:

o MC_TP_REF 2 THV R BR AL, N Ot iz ddh2e i) —An i
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o Iffi] /L EORTEG PAAE AT AT DeltaTime,/Pos %7, 36 Delta 7 DARLH M HESE 4.2 I I2% .

o KM

MC_TP : STRUCT
DeltaTime : TIME;
Position : REAL;
END_STRUCT;
END_TYPE

o

MC_TP_REF : STRUCT

NumberOfPairs : WORD;

IsAbsolute : BOOL;

MC_TP_ Array : ARRAY [1..N] OF MC_TP;

END_ STRUCT;
END TYPE

o WIIREFF A BIRE B — R — KMz T MICE S BT DAEAN R A B SR ] U4

e ®#%, FBMC_ Camln DL 0l FF 45 40

AXIS_REF
MC_TP_REF

BOOL |

BOOL
REAL
REAL
REAL
MC_BUFFER_MODE

MC_PositionProfile

ST s e s stn o mentem ot cotnce ) AXIS.
Timebosiion. o s TimePosition
Execute Done
ContinuousUpdate Busy
TimeScale Active
PositionScale CommandAborted
Offset Error
BufferMode ErrorlD

42

AXIS_REF
MC_TP_REF
BOOL
BOOL
BOOL
BOOL
BOOL
WORD



- <

Pos2

Pos3

Position

Pos4

@ Acceleration

o —'\47-? ——y . s * P-Time

Velocity
v ,?

dT1 dT2 dT3 | dT4
deltaTime absPos

dT1 Pos1

dT2 Pos2

dT3 Pos3

dT4 Pos4

K 33: Hf[a]/MC__PositionProfile 17~
YE: FIR) /G EE AN ] /0 B SRR T A TR SO, HATE CEREET B I £k

RAE o

3.15. MC__VelocityProfile
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FB-Name MC_ VelocityProfile
his Function Block commands a time-velocity locked motion profile. The velocity in the final element in the profile should be maintained. The state remains *ContinuousMotion

/AR _IN_OUT

B Axis AXIS_REF Reference to the axis

B TimeVelocity MC_TV_REF Reference to Time / Velocity. Description - see note below
VAR_INPUT

B Execute BOOL Start the motion at rising edge

E | ContinuousUpdate BOOL See 2.4.6 The input ‘ContinuousUpdate’

E TimeScale REAL Overall time scaling factor of the profile

E VelocityScale REAL Overall velocity scaling factor of the profile

E Offset REAL Overall offset for profile [u/s]

E BufferMode MC_BUFFER_MODE Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT

B | ProfileCompleted BOOL End of profile reached

E Busy BOOL The FB is not finished and new output values are to be ex- pected

E Active BOOL Indicates that the FB has control on the axis

E | CommandAborted BOOL ’Command’ is aborted by another command

B Error BOOL Signals that an error has occurred within the Function Block

E ErrorID WORD Error identification

e
e MC_TV_REF @—"FeE THEM S aL. Mgt 7 ixX MR — i :
o IR /HEEERH 2 0T DA DeltaTime/ Velocity 2775, Fit Delta i DA TAN A4 45 2 QI %
AT LA A5 A
. o
MC_TV : STRUCT
DeltaTime : TIME;
Velocity : REAL;
END_ STRUCT;
END_ TYPE
o KM
MC_TV_REF : STRUCT
NumberOfPairs : WORD;
MC_TV_ Array : ARRAY [1..N] of MC_TYV;

END STRUCT;
END TYPE

o MUBEHFATEWE 2RI iatT—MICESCF: B DAEA I ESCPEZ B0 - A FB i
B, ATDARE N R R M 24509 CAM FB

3.16. MC_AccelerationProfile
BB S RE Bk

FB-Name [ MC_AccelerationProfile |
This Function Block commands a time-acceleration locked motion profile. After finalizing the acceleration pro file, the acceleration goes to 0 (and typically the final velocity is maintained). It stays in the state 'ContinuousMo tion .
VAR_IN_OUT
[B] Axis I AXIS_REF I Reference to the axis
| B | TimeAcceleration | MC_TA_REF | Reference to Time / Acceleration. Description - sce note below
VAR INPUT
B Exceute BOOL Start the motion at rising cdge
E | ContinuousUpdate BOOL See 2.4.6 The mput *ContinuousUpdate
E TimeScale REAL Overall time scaling factor of the profile
E | AccelerationScale REAL Scale factor for acceleration amplitude
E Offsct REAL Overall offset for profile [u/s]
E BufferMode MC_BUFFER_MODE Defines the chronological sequence of the FB. See 2.4.2 Aborting versus Buffered modes
VAR OUTPUT
B | ProfileCompleted BOOL End of profile reached
E Busy BOOL The FB is not finished and new output values are to be expected
E Active BOOL Indicates that the FB has control on the axis
E | CommandAborted BOOL *Command’ is aborted by another command
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorlD WORD Error identification
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ik
« MC_TA_REF i THL R DA IR o 01
T/ RERT AP FT DAY DeltaTime/ MEEIEKFIR , S Delta ATHER
A HEE 2 T 2.

. gl

MC_TA : STRUCT
DeltaTime : TIME;
Acceleration : REAL;
END_STRUCT;
END_TYPE

o KA

MC_TA_REF : STRUCT

NumberOfPairs : WORD;

MC_TA_ Array : ARRAY [1..N] of MC__TA;
END_STRUCT;

END_TYPE

BRUt FB Ab, & n] ARG B A4 A CAM FB.

MC _AccelerationProfile
AXIS_REF AxisAxis AXIS_REF
MC_TA REF TimeAcceleration TimeAcceleration | MC_TA REF
BOOL Execute ProfileCompleted BOOL
BOOL ContinuousUpdate Busy BOOL
REAL TimeScale Active BOOL
REAL AccelerationScale | CommandAborted BOOL
REAL Offset Error BOOL
MC_ BUFFER_ MODE BufferMode ErrorID WORD

Example of an acceleration profile:

—MECEE 2SN A B B” ENLAEAT . BRI, (0 RSP R R B AN TR
REFH . XLEFRAEE TR Al AL BE

7, e B AR E I, AT DAE SO — D RAF LRIz Zh AR B . SR API59E, AIPA
PR AR A A AL BE 1Y

A PAEA T DR X R AL 45 -

L. {7 B S ) 48 B

2. A5 A5

o

o BBEMREIL
o HARMAT IR BRI
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o (RALBEZ DAL K
B
o NI T ARSI E =

Lift profile (10 segments)
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0l
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o
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=
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=
o
L

L=

Time [sec]

K 34: MC_AccelerationProfile, {¥ 10 /~Ex

3.17. MC__SetPosition

3.18. MC_SetOverride

MC_ SetOverride

AXIS_REF Axis Axis AXIS_REF
BOOL Enable Enabled BOOL
REAL VelFactor Busy BOOL
REAL AccFactor Error BOOL
REAL JerkFactor | ErrorID WORD
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1.0

0.5

AccFactor
0.0

1.0

0.5

VelFactor
0.0

Enable

Enabled

Error

1.0 4

0.5
Velocity
0.0

:
:

\

o) @ ® © ‘

@ Axis Velocity changes to 50% with 100% of deceleration
@ Axis Velocity changes back to 100% with 50% acceleration
@ Axis Velocity moves to 0% with 100% deceleration

@ No Change, because AccFactor 0.0 is not allowed; Error is set

K 36: MC SetOverride [ EEMERE
3.19. MC _ReadParameter & MC_ ReadBoolParameter

FB-Name | MC_ ReadParameter

his Function Block returns the value of a vendor specific parameter. The returned Value has to be converted to Rea if necessary. If not possible, the vendor has to supply a vendor specific FB to read the parameter.

VAR_IN_OUT

[B] Axis [ AXIS_REF | Reference to the axis
VAR_INPUT
[B] Enable [ BOOL | Get the value of the parameter continuously while enabled
| B | ParameterNumber | INT | Number of the parameter. One can also use symbolic paramete names which are declared as VAR CONST
VAR OUTPUT
B Valid BOOL A valid output is available at the FB
E Busy BOOL The FB is not finished and new output values are to be expected
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorlD WORD Error identification
B Value REAL Value of the specified parameter in the datatype, as specified by the vendor

Note: The parameters are defined in the table below
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FB-Name | MC_ ReadBoolParameter
This Function Block returns the value of a vendor specific parameter with datatype BOO
VAR _IN_OUT
‘ B ‘ Axis ‘ AXIS REF Reference to the axis

VAR _INPUT

B Enable BOOL Get the value of the parameter continuously while enabled

B | ParameterNumber INT Number of the parameter. One can also use symbolic parameter names which are declared as VAR CONST
VAR OUTPUT

B Valid BOOL A valid output is available at the FB

E Busy BOOL The FB is not finished and new output values are to be expected

B Error BOOL Signals that an error has occurred within the Function bloc

E ErrorID WORD Error identification

B Value BOOL Value of the specified parameter in the datatype, as specified by the vendor

Note: The parameters are defined in the table below

MC_ReadBoolParameter
AXIS_REF | Axis ~~ Axis AXIS_REF
BOOL __| Enable valid [ BOOL
INT ParameterNumber Busy BOOL
Bl Error [ BOOL
ErrorlD | WORD
Value |  BOOL

PAF E XIS EE L m TAEAMITT ThRMElL . AR B R R AL LT aE, A X S5

i s I RS EAERIIR L B T RE 2 v B 1) (MO T HER R )

XEESHOT TN AR, EE AR TS ER RS TR (KSR I - RS E )
HE: S ET LSS DR T, HARTEISH .

(FE: PN 22845, #5230 FB MC_ReadParameter / MC_ WriteParameter [ ffi /KHUAS)

PN Name Datatype | B/E | R/W Comments

1 CommandedPosition REAL B R Commanded position

2 SWLimitPos REAL E | R/W Positive Software limit switch position

3 SWLimitNeg REAL E R/W Negative Software limit switch position

4 EnableLimitPos BOOL E | R/W Enable positive software limit switch

5 EnableLimitNeg BOOL E R/W Enable negative software limit switch

6 | EnablePosLagMonitoring BOOL E R/W Enable monitoring of position lag

7 MaxPositionLag REAL E R/W Maximal position lag

8 MaxVelocitySystem REAL E R Maximal allowed velocity of the axis in the mo- tion system
9 MaxVelocity Appl REAL B R/W Maximal allowed velocity of the axis in the appli- cation

10 ActualVelocity REAL B R Actual velocity

11 Commanded Velocity REAL B R Commanded velocity

12 | MaxAccelerationSystem REAL E R Maximal allowed acceleration of the axis in the motion system
13 MaxAccelerationAppl REAL E R/W Maximal allowed acceleration of the axis in the application
14 | MaxDecelerationSystem REAL E R Maximal allowed deceleration of the axis in the motion system
15 MaxDecelerationAppl REAL E R/W Maximal allowed deceleration of the axis in the application
16 MaxJerkSystem REAL E R Maximum allowed jerk of the axis in the motion system

17 MaxJerkAppl REAL E R/W Maximum allowed jerk of the axis in the applica- tion

2 5: MC_ ReadParameter il MC WriteParameter [¥jZ%k

AEAT B BB PHES R B INY e B iy, RAEXATRES ZWA[FF-& Z IR AT A . S8
i 0 F 999 PR B HITARME. KT 999 BT RV R E S8

3.20. MC_WriteParameter & MC__ WriteBoolParameter
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ST e Wi

This Function Block modifies the value of a vendo

VAR_IN_OUT

[ AXIS_REF

VAR_INPUT

BOOL
INT
REAL
o | MC_EXECUTION _MODE | Defines the chronological sequence of the FB. melmmediately - the functionality

ity as buffer mode ‘Buffered

B Done BOOL
E Busy BOOL

rror BOOL
E ErrorlD WORD

3.21. MC__ReadDigitallnput
3.22. MC__ReadDigitalOutput
3.25. MC__ReadActualVelocity
3.26. MC__ReadActualTorque
3.31. MC_Reset

3.32. MC_ DigitalCamSwitch

MC_CAMSWITCH REF £5#4 iAo

B/E Parameter Type Description
B TrackNumber INT TrackNumber is the reference to the track
B | FirstOnPosition [u] | REAL Lower boundary where the switch is ON
B LastOnPosition [u] | REAL Upper boundary where the switch is ON
E AxisDirection INT Both (=0; Default); Positive (1); Negative (2)
E CamSwitchMode INT | Position based (= 0; Default) ; Time based (= 1)
E Duration TIME Coupled to time based CamSwitchMode

MC_TRACK_REF FidHg5 by iAo

Type
1 | TIME
1 | TIME
REAL | Distance from the sw

1 order to avoid multiple switching around the switching point

AR )5 U — RGO BRI — AR AE, B Pl A R, BRES A
FrE o BRGNP R AR (SR o X ATIRESE RTINS, (BRSNS, R H v A
EO—E TR, HAT AR (A R ME TR o

CamSwitchMode FJ DA E: . I [A] B HABASMYFR & T L Ry iy 2R 4L,

KR TE] - WFE], RS AT RS

B %Mz (OnCompensation #1 Off Compensation) AJ DA IF{EE FfE. 5 5 AR | JF 5%
P 2 B e K AEAR K

WG XSRS T AR T 3¢ ST B bR BT A7 B B i N W S . i
Jr& MC_TRACK_REF B)—#4r, XEWE R FHE W AA ARG .

MC_CAMSWITCH_REF Hj~fl
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Parameter Type SwitchO1 Switch02 Switch03 SwitchO4 | --- | SwitchN
TrackNumber INTEGER 1 1 1 2
FirstOnPosition [u] REAL 2000 2500 4000 3000
LastOnPosition [u] REAL 3000 3000 1000
AxisDirection INTEGER 1= Pos 2 = Neg O = Both 0 = Both
CamSwitchMode | INTEGER | 0 = Position | 0 = Position | 0 = Position | 1 = Time
Duration TIME - - - 1350

R AE R

N RBE T B MC_CAMSWITCH_REF /REIHH{E. BEEEAMH On/OffCompensation,
VN NG =
RSB ERELE [0 1E 7 ) A5 S i AT . % dih e — AR SHl, BISE A 5000u .

TrackNumber 1 | Switch03 Switch01 Switgh03
1350 ms
TrackNumber 2 Switch04
} -
1000 2000 3000 4000 5000 1000 Positicn
-

Axis is moving continously in positive direction

K 37: MC_DigitalCamSwitch 7~
SwitchO1 FiEZHHIA .
IR ME ] T OnCompensation -125ms il Off Compensation +250ms.,

Resulting output with delay

/ Without delay
Switch01
125 250
ms ms
> P
- -
2000 2500 3000

Resulting position is depending on the actual velocity

K 38: Switch01 fiE4IHEAR .
DA e 22 ) 507 T B sl B A TR, A EH On/OffCompensation Flf 5 -
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Switch02

i
TrackNumber . | .
1 |Switch03 | Switch03

1350 ms

TrackNumber =
2 Switch04

| >
1000 2000 3000 4000 5000 1000 Position
—
-
Axis is moving continuously in the negative direction
S .
Bl 39: Gy R
3.33. MC__TouchProbe
[ FB-Name | | MC_ TouchProbe
This Function Block is used to record an axis position at a trigger event
VAR_IN_OUT
[ B ] Axis [ AXIS REF [ Reference to the axis
| E | Triggeriuput | MC_TRIGGER_REF | Reference to the trigger signal source. Trigger input may be specified by the AXIS_REF.
VAR INPUT
B Execute BOOL Starts touch probe recording at rising edge
E ‘WindowOnly BOOL If SET, only use the window (defined hereunder) to accept trigger events
E FirstPosition REAL Start position from where (positive direction) trigger events are accepted (in technical units [u]). Value included in win- dow.
E LastPosition REAL Stop position of the window (in technical units [u]). Value included in window.
VAR OUTPUT
B Done BOOL Trigger event recorded
E Busy BOOL The FB is not finished and new output values are to be ex- pected
E CommandAborted BOOL ’Command’ is aborted by another command (MC_ AbortTrigger)
B Error BOOL Signals that an error has occurred within the Function Block
E ErrorID WORD Error identification
B RecordedPosition REAL Position where trigger event occurred (in technical units [u])

ik

L AR, WAL, 15 T A TR ST IO, (e AT
A IR A 20

2. ARSI T R S

3. HIRAERT— AN EAT 249601, 1 MC_TRIGGER_REF [ 763 WA A4 TouchProbelD
- o R - ST ARERES] MC_ Abort Trigger.

AXIS REF MC_TouchProbe
Axis Axis AXIS REF
MC_TRIGGER_REF | TriggerInput TriggerInput MC_TRIGGER_REF

BOOL Execute Done BOOL

BOOL WindowOnly Busy BOOL

REAL FirstPosition | CommandAborted BOOL

REAL LastPosition Error BOOL
ErrorID WORD

RecordedPosition REAL

o1



PLC Sampling Points
A

TRUE
Execute

FALSE -

TRUE
Triggerinput.Signal

FALSE ! Lo

TRUE
Done . .

FALSE : § -

TRUE
WindowOnly

FALSE =
Axis.Position

LastPosition [~ r """"""""""" """""""
RecordedPosition
FirstPosition
—4 = L
signal not signal
accepted accepted

& 40: EW7RfB MC_TouchProbe
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A. FirstPosition < LastPosition

LastPosition

LastPositio irstPosition

FirstPosition

B. FirstPosition > LastPosition

FirstPosition n L astPosition

LastPosition

Bl AL il A S s BT LR B] (GE T80 )

4. Multi-Axis Function Blocks

S 2R, WS N AR K R . LI R A I S B O . Gl XA R
FEAE A AR A B A Z 8] J2 AT DA — SRt -

MARZS B BERA , 5 M e AR 48 AH 52 1 22 D BE SR m] AR A TE— RS B9 22k (61141 : MC_ MoveContinuous),
M ARHAE— A EE R TR BARETT , F) “SychronizedMotion” (JUIRASH, 5 2.1 #).

4.1. Remarks to Camming

BB R AU Bl — e S s =0, RN TR ez she i n &bz s sl 2 . Bl
RENEERE (BN, fWose) sl (B, ARNTARIEEER) 18—, XEBAEEE RS E—
WA R B ATAT . e T AR AR, AN T i AR R A s 3 ke IR, B R
TEECATEAR, P AERTERRRBEE H R ORI zdh, BREEH S M EA AL .

PRI, MHRTE AR — A E AN R E)E T — R, e/ AEAT (LRE).

W EURIR S g, T ARIEAH R R 08/ LB R AR, (HAEX R IR BT i A R 6
R, R ARGEHA P FR
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Postion A

Slav '

Slave

Master Po-'éition
R’ 42: W EREE
HA L, n AR PIFZE AL A TR (SCaRR) 325l

o SR - R - SREEE PATINRR S, BN AR R B S BCEOR IL I o X R R T — RS
9 360 FERYBLESHN, e R E R 90 B, ERTERUS R IUT 4 o FERBINT, R A
S5 AT

o ARG - MR RIEALET K. WER T OIEAEN IR Z A, IROR R[] 2B S I PR R RS
o AR, R GRS AEEAPITRRE. A 90 BRI stk

KT AT DA T LA AL A IO ST, DAITRIAE . SRR . 7 L 2 T
SR (SRR . AT, 7T DABEIH S B 4 1 EndOfProfile’ JeFFaf T — ML .

CAM table

Camming sl i — A (T4 - — MR FRAMAIALE) S - 2051 R R BT
(e IR IZ AR B _E TR R e, R PART IS S

1E CAM sz, Fevrf Honf DAE RIS, HH4E CAM sz Tl B MG I

CAM % (F:4h. Mh) 94 SCRETE t— D E TR RTINS T A FT. FB MC_Camln 53511
M e TR Y o

ERA BT BEA A B

o YR

o RN TRLAAIE

o MIXER (SR ENZES)

o SFHEUANSEIE,

o ZUKE TERXFEILT, MRS ETENE L. ERAE,

A AR D BER PASE B A8 D RERY (0 AR B P TR AR SE ], DA SR IRATHERE S 47
AR RO L

o WRSCERA FRIAN ARG, EAEAT MC_ CamIn -5 B {E AR,

W& R, B8 RE S HIA ISR

WE{E 9 G- W IR A N Do TRt IV A
7%F s TR B2 7)) 48 BRI A 2 X K AR

R A 18] 14 5 R A TFARR L
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o Ramp-in @& TR RIS Enl A G RIBONSEL, BN LS Ik SR Y,
FIRHE SR, AR AR A S MR R B (“RATHA)

o X/ FB %A 5 MC_CamTableSelect FB &3f, KA fpor & i shaS el - — MU 22—
ANMERE T HOME 2B . TPXANRE, B B EA S RS, R E R 4k
PSR, AR iT AR RS R 3 3k A w %

MC_Camln

AXIS_REF ] _M@l?!t_?l_’___________________________________I\_’I_Z':!SEIEI’___ AXIS_REF

AXIS_REF | Slaye S_Igy_e_d_ AXIS_REF
BOOL __ | Execute InSync | BOOL
BOOL __ | ContiunousUpdate Busy |  BOOL
REAL | MasterOffset Active | BOOL
REAL __| SlaveOffset CommandAborted | BOOL
REAL | MasterScaling Error |  BOOL
REAL __ | SlaveScaling ErrorID | WORD
REAL MasterStartDistance EndOfProfile BOOL

REAL MasterSyncPosition
MC_START_MODE StartMode
MC_SOURCE MasterValueSource
MC_CAM_ID CamTablelD
MC_BUFFER_MODE BufferMode

4.4. MC CamOut

FB-Name I MC_ CamOut
This Function Block disengages the Slave axis from the Master axis immediate
VAR_IN_OUT
B ‘ Slave ‘ AXIS REF ‘ Reference to the slave axis
VAR INPUT
B ‘ Execute ‘ BOOL ‘ Start to disengage the slave from the master
VAR OUTPUT
B Done BOOL Disengaging completed
E Busy BOOL The FB is not finished and new output values are to be expected
B Error BOOL Signals that an error has occurred within the Function Block
E | ErrorID WORD Error identification
it

o Bz A e E 7 — a4, Fili MC_Stop. MC_GearIn s HAUAEAT Ao QIR BA #ii
Ly BROASPER N B e i

o LM FB 25, HEIAE T4 FB, Mahih LA TERN FB (X RES S, HWAKAZ
B tilizi) o Hah, IPA MC_ ReadActualVelocity jS2HUSEBR BT, H- ) SE bRk BEAVE N
W ATEN SN F % MC_MoveVelocity . FB H8UFEX B T e MR A .
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4.5. MC__Gearln

AXIS_REF
AXIS_REF
BOOL

BOOL

INT

UINT
MC_SOURCE
REAL

REAL

REAL
MC_BUFFER_MODE

MC_Gearln
MR ] Master
L Slave
Execute InGear
ContinuousUpdate Busy
RatioNumerator Active
RatioDenominator CommandAborted
MasterValueSource Error
Acceleration ErrorID
Deceleration
Jerk
BufferMode

56

AXIS_REF
AXIS_REF
BOOL
BOOL
BOOL
BOOL
BOOL
WORD




First Second
Gearln Gearln
AyMaster — Master Master Master
MySlave — = Slave Slave Slave
—  Execute InGear — —  Execute
= ContinuousUpdate Busy — - ContinuousUpdate
1 — RatioNumerator Active - 2— RatioNumerator
1 —  RatioDenominator CommandAborted — 1 —  RatioDenominator Comma
== MasterValueSource Error o — = MasterValueSource
100 — = Acceleration ErrorlD — 100— Acceleration
100 — Deceleration 100 — Deceleration
11— Jerk 11— Jerk
= BufferMode = BufferMode
) 1
First.Execute
0 1
1
First.InGear
0 \ ol |
Ratio
Reached
1
Second.Execute
0 -t
1
Second.InGear
0 1
}htio
Reached
MySlave. Velocity
1

B 43:

R I ]

4.6. MC GearOut

Notes:

57




FB-Name l MC  GearOut
This Function Block disengages the Slave axis from the Master axis
VAR_IN_OUT
B ‘ Slave ‘ AXIS REF ‘ Reference to the slave axis
VAR INPUT
B ‘ Execute ‘ BOOL ‘ Start disengaging process at the rising edge
VAR OUTPUT
B Done BOOL Disengaging completed
E Busy BOOL The FB is not finished and new output values are to be expected
B | Error BOOL Signals that an error has occurred within the Function Block
E | ErrorID WORD Error identification
ik

o Bkt A SR G 7 — a4, Bl MC_Stop. MC_ GearIn SUEATHAL A . QIR BA #i
2 WP A PREF R L o

o TERH FB 25, HEIEH T4 FB, SN E3EATERY FB (Xl gES 8@, HA%AED)
A FEliZm) . s, Bt MC_ ReadActualVelocity SEHUSEPREEE, FFXF UGN & i A 58
bk BEAE M5 A MC__MoveVelocity. HWAMER FB 2 T3a MR .

1. NS T MasterStartDistance’, WA S 12 B RFARFSE , B 2 35 B4 PAIERA B 77 17 (ARE MasterStartDistance’
M5 ) i Master-SyncPosition’ - "MasterStartDistance’, I}, % ’StartSyne’ #iE . MAERE$ %
A2 BN Slave” AT Stop” iy B}, &4l EA, HF HIgEd & 1’ CommandAborted’,

2. QAR FRE MasterStartDistance’, FREEA G n] DA HAAH 55 AT StartSynce” RYBE .

3. ’SyncModes’ H1#)’CatchUp’ F1’SlowDown’ 2 [8] i X HITET [F] 25 Ir R I RE & . "SlowDown’ AHX}
T CatchUp’ JH#EmR AT AER -

MC_GearlnPos

AXIS_REF Master Master AXIS_REF
AXIS_REF Slave Slave AXIS_REF
BOOL __ | Execute StartSync | BOOL
INT __| RatioNumerator InSync | BOOL
UINT __ | RatioDenominator Busy | BOOL
MC_SOURCE | MasterValueSource Active L BOOL
REAL __ | MasterSyncPosition CommandAborted |  BOOL
REAL | SlaveSyncPosition Error |  BOOL
MC_SYNC_MODE SyncMode ErrorID WORD

REAL MasterStartDistance

REAL Velocity

REAL Acceleration

REAL Deceleration

REAL Jerk
MC_BUFFER_MODE BufferMode
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Velocity

M

Initial Slave velocity higher
than Master velocity

A
/ " Initial Slave velocity lower
than Master velocity

Master Velocity

N

n rd
Time

& 45: SyncModes’ ‘SlowDown’ (4¢f%) F1’CatchUp’ (ZL€) FEAFIMBPILEEE T i X BR 6.

PRSP
catch up
= ! ambiguous
_____ e W ] | slave position;
e slope given by
| gear ratio
_______ > -~ 1 -
- i
_ " [Sowgown]} .~ o
------- = -
P H e ;? -~
-~ I -
-~ : -
- 1 r
L e -
_____ 7 NSRS -
g 0 -~
L -~ ! -~
! - | -
- ! - -
:.- = . = LY
T ¥ 7
™ ! i
r 1
|
ﬂW h
! i
] | N
T I 7

Mo

i
> Mstarpistance ]

Kl 46: MC_GearInPos 7- ], Hi @A RIHIAR -5 F a7 mA A .

4.8. MC_ PhasingAbsolute

° *E,ﬁ—[jlggag cc;FH,ﬁ—Zn‘ “EE”‘ céﬁﬂﬁgw‘ uyjﬁﬁgw ﬂ;n “}‘iﬁi” Hﬂ FB j;ﬁ:r‘:ﬁ%uo

o ftEr: MC__MoveSuperimposed t 0] DA TAEMH T M3h#h. MC__Phasing fEfT M, MAMzshih
W R .
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TERXAGITH, ANBIREREE 50 (206 - ) BA AR . P MBifiE (2rE) FIzh
HEE () geimdik. MAERTEMN S ERRCR .

Slave velocity with Phasing Slave position with Phasing

\ —

A\

\
™

7

AN/ 97 @RS

Master position

] 49: MC_Phasing 7B - Z8XHAX

4.9. MC_ PhasingRelative

et LI

s
° *E,ﬁl‘%}ﬁﬂg “*E,ﬁl‘”‘ Ati—gﬂ‘ Atﬂnﬁgﬁ‘ L‘Uﬁi;gg” *u 113 ﬁ#/ﬁ” ﬁ FB %ﬁ%uo

o fERIE: MC_MoveSuperimposed W] AHTAEMH T MBhH. MC_Phasing /EH T M, MM
A .

4.10. MC__CombineAxes
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MC_ CombineAxes n[ PAA: USRI Rl i23], XAEHAR T IAH @ ICIRSE s 7% AEDA R R,
—A> CAM FB fll— 4 §& FB MZ5 RS AL LR, DR DR T & i) MC_GearInPos
i, AITZis3).

F—A B GBI AT AR M Ty e Sk (BEE A BN ) o EIIGRI B BT SRR LA 8, IR —
AR

XA BB T AR — LA FRAE KBl 5 A B R PR i 2, X LE R RAE VK
R T R R Bl o L 25T AR IR B 2 S AR Bk R B R i S L] 25 AL B E 1Y
EIGOIEANPARARCL A, PASCIBUBIER (FItE GearlnPos) . /] CAM FB, HJRARRARE A
(AR RIRARE (B, FEDKIEMRTTRRE K AR ) o

MC_Camin
MC_Camin
MasterConveyor —Master_ __ _ _ _ ___ _ Master}
FirstVirtual 5% — — — Hlave
StartCAM — Execute InSync [—
— ContinuousUpdate Busy =
— MasterOffset Active |— <
—| Siaveoffset CommandAborted (— MC_CombineAxes
— MasterScaling Error (— MC CombineAxes
—| siavescaling ErrerD — |mMastert.  Masten | MC_GearinPos
—| MasterStartDistance EndOfProfile {— Master2 _ _ _ _ _ _ _ _ _ Masters| MC GearlnPos
| MReSincrbstion CombinedVirtual 52/ — - — —————___ Slave|  CombinedVinual | yaeer __ ___ _ ___ _Master |
i e StartCombing — Execute InSyncf— AT -~ e stave | Reaiaxis
mcSetValue — MastervalueSource  contrucusipdate 0 E— il ORI N S
MYSIUSCAN.—) CanTatisto meAddAxes — CembineMade Active |— 1 —| RatioNumerator e
g L ik —| GearRatoNumeratorM1 CommandAborted f— 1 =} RatcDenominator Active |
— GearRaticDenominatorh1 Error — meSetValue — MasterValuaSource CommandAborted (—
—| GearRatioNumeratorM2 ErroriD |— ,HEPDS g ¥ G Error |—
MC_Gearln —| GearRatioDencminatori2 SlaveSyncPos —| SlavesynePostion EtrorD |—
MC_Gearin mcSetValug — mcMasterValueSourceM —| SyncMode
MasterConveyor —Master_ _ _ _ T Master | meSetValue w ;‘;’::‘:‘M'::;a‘”es°”mm MasterDist — MasterStartDistance
SecondVirtual —}Slave save] | —| Velocity
StartGear — Execute InGear {— —| Acceleratian
—{ Continuouslpdate Busy — —{ Deceleration
1 — RatioNumerator Active [— —{ Jerk
1 —| Ration: e tad |— —| Buffermode
meSetValue — MastervalueSource Errar f—
2 —{ Acceleration ErrorlD |—
0.5 —{ Deceleration
— Jerk
—{ Buffermode

K 50: MC CombineAxes W il
5. MC FB W H - —4~ “Hik” 5 “BRE” B8R BGI
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FF

REV

r+7 AN

Pl 52+ faj B FL BTG 7 Bl

XA B B FLAL 7R B R T PR Z T ) X3

N TEL, ASE AT R

SBE 1 Witatl, BlANFE bR BB 2 LA ERS S IO A e A Sk o X ARy 5, ERRAE
BEZAIER i, RIS 5.

A 30 4L,

SR 4 TEhigefUE, BOVLAEFPEEF P ST, PATEERAL Tl RE-RAERAEATRE S .

BB 5 KSR BRI U E I R T e UG BRI Ik R RAE, P HEEE R EIT IR (5

o

oweLL N\ RV fit
i
1
1

v

B 53: L. ZEMCAANRE, AR A

5.1. Solution with Function Block diagram

XA 0] AR AR R FBD R k38 AR R 2 A HE 55 — /NI REH MC_ MoveRelative H’BufferMode’
B A . ARG BRI 2 Aborting” 5 ’BlendingLow’,
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MC_MoveAbsolute MC_MoveRelative MC_MoveAbsolute

¥ _Axis —] Axis Axis Axis Axis Ton Axis Axis

Start— Execute Done E: Done In Q Execute Done

— ContinuousUpdate Busy [ — —{ ContinuousUpdate Busy — 500ms —{ PT ET|— —{ ContinuousUpdate Busy

0—{ Position Active | -10 —{ Position Active | 30 — Position Active

100— Velocity CommandAbarted — 25 —| Welocity CommandAborted — 100 — Velocity CommandAborted

2,0— Acceleration Error — 2,0 —| Acceleration Error |— 2.0 — Acceleration Error

2,0—{ Deceleration ErroriD — 2 0 —| Deceleration ErroriD — 2.0 —{ Deceleration ErrorlD

0,0—] Jerk 0.0 —Jerk 0.0 —Jerk
—{ Direction — Direction —{ Direction
mcAborting — BufferMode mcBlendingLow— BufferMode mcAborting — BufierMade

54 fd I ThRER PR ke J5 58

5.2. Solution with Sequential Function Chart

DRI EiaER (SFC) $8@ iy &k, SFC Sl T Bik/R il s 45 H i sy
Initialization
—+— Done

MoveAbsolute

Done

MoveRelative

Done

Ton

Done

MoveAbsolute

Done

INT

K 55: HITF SFC HlhifLon il i) B R0 PR-Fe i

63




Appendix A. Examples of the different buffer modes

Stalt_1T

Y

Y

Active_2

Y

Velocity

e

Y

Bl 57 ERRBIRETE, FB1 FI FB2 Z A T4 (“dik” #ix)

R~ 2:

“HE” i
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MC_MoveAbsolute MC_MoveAbsolute
Axis Axis Axis Axis
Execute Done — Done_1 Start_2— Execute Done
ContinuousUpdate Busy — Busy_1 — ContinuousUpdate Busy
Position Active | — Active_1 2000— Position Active
Velocity CommandAborted}— CA 1 50— Velocity CommandAborted
Acceleration Error — 200—{ Acceleration Error
Deceleration ErrorlD |— 200—1 Deceleration ErroriD
Jerk — Jerk
Direction — Direction
BufferMode mcAborting — BufferMode
Start_ 1T
Busy_1 T
Done 1T
Active_ 1T
Start ZT
Busy ZT
Done 2T _|
CA 2T
Active 2T
Velocity,
\
Position
2000
1000 //

\ J

[ 58: RGBT R, FB2 sl FBL (“fk” #iX)
w3 “Gh” EhiE
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eloCity commanaAboreat— LAl SU—Velociy LommandADort
ceceleration Error — 200— Acceleration Err
eceleration ErroriD — 200— Deceleration Error
ark —Jerk
irection — Direction
ufferMode mcBuffered — BufferMode
Start 1T
Busy_ 1T
Done ‘IT
Active 1T
Start ZT
Busy_. ET
Done 2T _I
CA, QT
Active ZT
VGIOCRT
Position
2000 /
1000 /

Bl 59: EIRTRBIAE “Gerh” BTN
(IR 0, FFAEZSTTIR FB2, JCHER)

A4 IREIE” B
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== Axis Axis —— Axis Axis ——
cute Done — Done_1 Start_2— Execute Done — Done_2 Start_3— Execute
tinuousUpdate Busy — Busy_1 — ContinuousUpdate Busy — Busy_2 — ContinuousUpdate
ition Active | — Active_1  2000—{ Position Active | — Active_2  3000—{ Position
acity CommandAborted — CA_1 50— Velocity CommandAborted — CA_2 100— Velocity Commi
eleration Error | — 50— Acceleration Error (— 100— Acceleration
eleration ErrorlD — 50— Deceleration ErrorlD — 100— Deceleration
4 — Jerk — Jerk
rction — Direction — Direction
ferMode mcBlendingLow— BufferMode mcBlendingLow—{ BufferMode
Start_14
Busy_14
Done_14
CA_14
Active_14
-
Start_24
Busy_ 24
Done_24&
CA_24
Active_2&
Start_34

Busy 34

Done_34&

CA_3A

Active_34

Velocity h

Positionk
2000
— /

Kl 60: iR fiIfE “TRAMHE” BT R E

(M FBL (W2 B3 FB2 WA B R GEE (= #EF 2)) fFERA (FIHANTE R —4 L[
TAERThREYE, 40 MC_MoveAdditive) Hf, FRELUFERHEAL B X2 7l & T A% 50 TAEM A
. (C) 1999 - 2011 BUAUUT 4 B PLCopen B 114/141
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S T BT

WA IVIU VS AL SIS IV VIR WS S T W VI VS D IS
1 Axis Axis Axis Axis Axis Ax
4 Execute Done — Done_1 Stari_2 — Execute Done — Done_2 Start_3— Execute Dor
1 ContinuousUpdate Busy — Busy_1 — ContinuousUpdate Busy — Busy_2 — ContinuousUpdate Bus
4 Position Active | — Active_1 2000 — Position Active | — Active_2 2000— Paosition Activ
1 Velocity CommandAberted— CA_1 50— Velocity CommandAborted— CA_2 100— Velocity CommandAborte
1 Acceleration Error — 200 — Acceleration Error — 100—{ Acceleration Ern
1 Deceleration ErroriD — 200 — Deceleration ErroriD — 100— Deceleration Errorl
+ Jerk — Jerk — Jerk
- Direction _ — Direction _ — Direction
| BufferMode eI BufferMode meBlending | BufrerMode

Start_1

[] .

Active_1

Start_2

Busy_2

Done_2

Active_2

Start_3

Busy_3

Done_3

Active_3

Velocity

i
!
!
!
i
i
i
i

N
i
i
i
i
y
i
|

Position
- /

1000 —’___________..-—-—-—""

Bl 61: AR Mergingl” 1_Ed /R Bl B 7 ]

TC2 L5 dlis sz hl s RE B Tz sl
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(FEf A B FB1 AbH % FB1)
7~ 6: 'BlendingNext’ iz

AXIS AXIS AXIS AXIS
Done — Done_1 Start_2— Execute Done — Done_2 Start_3— Execute
yusUpdate Busy | — Busy_1 —{ ContinuousUpdate Busy (— Busy 2 — ContinuousUpd
Active | Active_1 2000— Paosition Active [ Active_2 3000— Position
CommandAborted | — CA_1 50— Velocity CommandAborted — CA_2 100— Velaocity Coi
ition Error — 50— Acceleration Error |— 100— Acceleration
ation ErrorlD — 50— Deceleration ErmorlD — 100— Deceleration
—t Jerk —Jerk
1 —{ Direction — Direction
ade meBlendingMNext— BufferMode mecBlendingNext— BufferMode

Busy_1

Done_1

CA 1

Active_1

Start_2,

Done_2

Start_3,

Busy_3

Done_3

\J

CA 3

Active_3

Velocity,

Position

1
|
|
|
|
|
1
|
1
|
|
|
|
|
T
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K 62: A4 BlendingNext’ iz Fid Bl K

FEBREE MC_MoveVelocity () 2°4 FB {15 UL T, A 1R ABCER R % B0 & 2 AR RE TAR s ™4
iR

R~ 7: 'BlendingHigh’ &3

70



Done — Done_1 Start_2— Execute Done — Done_2 Start_3— Execul
te Busy — Busy 1 — ContinuousUpdate Busy — Busy 2 —1 Contint
Aclive | — Active_1 2000 — Position Active | — Active_2 3000— Positior
mandAborted — CA_1 50— Velocity CommandAborted — CA_2 100—{ Velocity
Error |— 200— Acceleration Error |— 100— Acceler
ErroriD — 200— Deceleration ErroriD — 100—] Decele
— Jerk — Jerk
—{ Direction —{ Directic
mcBlendingHigh— BufferMaode meBlendingHigh— Bufferh
Start_14
Busy_14
Done_14 _|
CA_14
Active_14
Start_24
Busy 24
Done_24 _I
cA_2
Active_24
Start_34
Busy_34
Done_34
ca_al
Active_34
Velocity J
Position §
2000 /
1000 L /

[l 63: A5 BlendingHigh' iz 2y L7 B 7
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Appendix B. Compliance Procedure and Compliance List

TEA KA T iz s RIS RE S R R S AL IR . A I R i AL SCRem B
BAFNSCRFI TR, DA K 4 AR D o RR I 7 55 AR L ot SEL 55 BT 0 1 A5 2R R B R e
¥, AR SCRRZ I .

i1t 17 PLCopen $EAZiX 8634% , 3 4F PLCopen #LifE 5 , 1%51#KF4E PLCopen M3 (www.plcopen.org)
kA, PARANF SR B 2 Frid B SRR B E BN SR B 3 Bk i Bl RE P i) ) EEA A

W T A SN AL RTIA IS T PLCopen iz st BRI M FIEE AL, QFfisk B 4 Friidhg

PLCopen iz gl il #bn S HATH «

— | PLCopen|

Data types

TEDREHAISEh I 28 REAL (BN, . FEEss) nlPAgisEsch SINT, INT,
DINT s LREAL, MIAM ARG, HEENHERENTIREHF S EE i — B AR RE

SEI AR B A R AR 2E AL, Bl WORD mPAE R DWORD, {HAREHE L
3 REAL,

Function Blocks and Inputs and Outputs

—AERFFE L PLCopen MLFEAYSEBL AR Bt— AN Tz siE hlfg o ek, Bl— i ohhetk, =
MERPIRC BT A A HI A R X A AT B SR, AR AL

T HEEZRRENARRNY R, rLASEBRPARICA “E” WP Rhm AN A B E T4,

AR R E R INIRRIC Ry V7, H AT DAEBE R R SR ) i

o HEAKA /i AR ROZ SR Y
o PREEA /AR R TR
o ML RIRRE 1 I 05

TEFE P FRid TR “B?
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TEAL R B A e R ARic ol <V
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JIT A LR T R W WORF AN 2 7E PLCopen W3 B R DAt T E A HE N r ke 21 b &k
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TC2 (F554Eah#EH (C) 1999-2011 Kk PLCopen 45 118/141 Tt

s B 1. fHLR R PR

Supplier name

Supplier address
City
Country

Telephone

Fax

Email address

Product Name

Product version

Release date

FARMCFEW, DAF G52 1) b S FATH 7t S FFR 0 ] P P —2, a0 B Pnd .

(3 ZACOINE

L4 B (dd/mm/yyyy):

&4

PSR B 2. ORI AR

Defined datatypes with MC library: | Supported | If not supported, which datatype used
BOOL
INT
WORD
REAL
ENUM
UINT

# 60 SRR
TERTE P E T AP URAE BRI . G SOX LES5H R LBl (T TE I

system.
Derived datatypes: Where used Supported | Which structure
AXIS_REF Nearly all FBs
MC_DIRECTION (extended) MC_ MoveAbsolute MC_ MoveVelocity MC_ TorqueControl MC_ MoveContinuousAbsolute
MC_TP_REF MC_ PositionProfile
MC_TV_REF MC__VelocityProfile
MC_TA_REF MC AccelerationProfile
MC_CAM_REF MC__CamTableSelect
MC_CAM_ID (extended) MC_CamTableSelect MC_CamlIn
MC_START_MODE (extended) MC_ CamIn MC_ CamTableSelect
MC_BUFFER_MODE Buffered FBs
MC_EXECUTION_MODE MC_ SetPosition MC_ WriteParameter MC_ WriteBoolParameter MC_ WriteDigitalOutput MC_ CamTableSelect
MC_SOURCE MC_ ReadMotionState MC _CamIn MC_GearIn MC__GearInPos MC__CombineAxes MC_ DigitalCamSwitch
MC SYNC MODE MC GearInPos
MC_COMBINE_MODE MC CombineAxes
MC_TRIGGER._ REF MC TouchProbe MC__AbortTrigger
MC INPUT REF MC_ ReadDigitallnput
MC_OUTPUT_REF MC_ DigitalCamSwitch MC__ReadDigitalOutput MC_ WriteDigitalOutput
MC CAMSWITCH REF MC_ Digital CamSwitch
MC TRACK REF MC_ DigitalCamSwitch
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T SRR BRI
M3k B 3. DhgHuiik

Single Axis Function Blocks

Supported as V1.0/ V1.1/ V2.0 or Not

Comments (<= 48 char.)

MC_ Power

MC Home

MC__Stop

MC_Halt

MC MoveAbsolute

MC MoveRelative

MC MoveAdditive

MC_ MoveSuperimposed

MC__HaltSuperimposed

MC__MoveVelocity

MC_ MoveContinuousAbsolute

MC_ MoveContinuousRelative

MC_ TorqueControl

MC PositionProfile

MC__VelocityProfile

MC _ AccelerationProfile

MC SetPosition

MC__SetOverride

MC _ReadParameter & MC ReadBoolParameter

MC_ WriteParameter & MC WriteBoolParameter

MC__ReadDigitallnput

MC_ ReadDigitalOutput

MC_ WriteDigitalOutput

MC ReadActualPosition

MC ReadActualVelocity

MC_ ReadActualTorque

MC ReadStatus

MC ReadMotionState

MC ReadAxisInfo

MC ReadAxisError

MC_ Reset

MC__DigitalCamSwitch

MC_ TouchProbe

MC_ AbortTrigger

Multi-Axis Function Blocks

Supported as V1.0/ V1.1/ V2.0 or Not

Comments (<= 48 char.)

MC CamTableSelect

MC Camln

MC__CamOut

MC__Gearln

MC_ GearOut

MC GearInPos

MC__PhasingAbsolute

MC_ PhasingRelative

MC CombineAxes

2% 8t TIREHRAY T EARIAR
Fffs% B 3.2 MC_Home
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If Supported ‘ MC_Home ‘ Sup. Y/N ‘ Comments

VAR_IN_OUT

B ‘ Axis ‘ ‘
VAR INPUT

B Execute

B Position

E BufferMode
VAR OUTPUT

B Done

E Busy

E Active

E CommandAborted

B Error

E ErrorID

K% B 3.3 MC__Stop
If Supported | MC_Stop | Sup. Y/N | Comments

VAR_IN_OUT

B A |
VAR_INPUT

B Execute

E Deceleration

E Jerk
VAR OUTPUT

B Done

E Busy

E CommandAborted

B Error

E ErrorID

fffs% B 3.4 MC__Halt

(0]



If Supported ‘ MC_ Halt

‘ Sup. Y/N ‘

VAR _IN_OUT

B

‘ Axis

|

VAR _INPUT

Execute

Deceleration

Jerk

0 - =W

BufferMode

VAR OUTPUT

Done

Busy

Active

CommandAborted

Error

H W H H E W

ErrorID

M5 B 3.5 MC_MoveAbsolute

If Supported ‘ MC_ MoveAbsolute ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis ‘

|

VAR_INPUT

Execute

ContinuousUpdate

Position

Velocity

Acceleration

Deceleration

Jerk

Direction

OiW|ggg®m @ ®

BufferMode

VAR OUTPUT

Done

Busy

Active

CommandAborted

Error

e llivs AN RN AN el e

ErrorID

Bt B 3.6 MC_MoveRelative
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If Supported ‘ MC_ MoveRelative ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis ‘

|

VAR INPUT

Execute

ContinuousUpdate

Distance

Velocity

Acceleration

Deceleration

Jerk

00808 d W - ®

BufferMode

VAR OUTPUT

Done

Busy

Active

CommandAborted

Error

0w -g " " w

ErrorID

Bfis% B 3.7 MC_MoveAdditive

If Supported ‘ MC_ MoveAdditive ‘ Sup. Y/N ‘ Comments

VAR IN_ OUT

B

|

Axis ‘

|

VAR INPUT

Execute

ContinuousUpdate

Distance

Velocity

Acceleration

Deceleration

Jerk

00 -d-d " w s w

BufferMode

VAR OUTPUT

Done

Busy

Active

CommandAborted

Error

H o H H 3 W

ErrorID

sk B 3.8 MC__ MoveSuperimposed
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If Supported ‘ MC__MoveSuperimposed ‘ Sup. Y/N ‘ Comments
VAR_IN_OUT
B ‘ Axis ‘ ‘
VAR_INPUT

Execute

ContinuousUpdate

Distance
VelocityDiff

Acceleration

Deceleration
Jerk
VAR OUTPUT

Done

SOigggw g w

Busy
CommandAborted

Error
ErrorID

CoveredDistance

Oigwg g w

Bt B 3.11 MC__MoveContinuousAbsolute

If Supported ‘ MC__MoveContinuousAbsolute ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B | Axis | |

VAR_INPUT

Execute

ContinuousUpdate

Position

EndVelocity

Velocity

Acceleration

Deceleration

Jerk

Direction

Oigggg®|®m @ - ®

BufferMode

VAR OUTPUT

InEndVelocity

Busy

Active

CommandAborted

Error

Oiwigg g w

ErrorID

Ffis% B 3.12 MC_ MoveContinuousRelative
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If Supported ‘ MC_ MoveContinuousRelative ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B |

Axis

| |

VAR _INPUT

Execute

ContinuousUpdate

Distance

EndVelocity

Velocity

Acceleration

Deceleration

Jerk

SOigggwwwglw

BufferMode

VAR OUTPUT

InEndVelocity

Busy

Active

CommandAborted

Error

sl lvA Nl NN el Nvs)

ErrorID

Fffs% B 3.14 MC_ PositionProfile

If Supported | MC_ PositionProfile ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

Axis

o

TimePosition

VAR_INPUT

Execute

ContinuousUpdate

TimeScale

PositionScale

Offset

0 -0 - - s w

BufferMode

VAR OUTPUT

Done

Busy

Active

CommandAborted

Error

H oW H H 3 W

ErrorID

fffok B 3.15 MC_ &I
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If Supported | MC_ VelocityProfile ‘ Sup. Y/N ‘ Comments
VAR_IN_OUT
Axis
TimeVelocity
VAR INPUT

Execute

ow

oo}

ContinuousUpdate

TimeScale

VelocityScale
Offset
BufferMode
VAR OUTPUT
ProfileCompleted

SOiggg g w

Busy
Active
CommandAborted

Error

ErrorID

Owgg g w

ffis% B 3.16 MC__ Jiid B2 42 B¢

If Supported ‘ MC__AccelerationProfile ‘ Sup. Y/N ‘ Comments

VAR IN_OUT

B Axis

o8]

TimeAcceleration

VAR_INPUT

Execute

ContinuousUpdate

TimeScale

AccelerationScale

Offset

clloloilciRolle)

BufferMode

VAR OUTPUT

ProfileCompleted

Busy

Active

CommandAborted

Error

0w HldH W

ErrorID

Bffs% B 3.17 MC__SetPosition
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If Supported ‘ MC__SetPosition ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

B

| Axis |

|

VAR _INPUT

Execute

Position

Relative

sl N sl NvelRvs)

ExecutionMode

VAR OUTPUT

Done

Busy

Error

Hlwgw

ErrorID

Fffs% B 3.19 MC ReadParameter & MC ReadBoolParameter

If Supported ‘ MC_ ReadParameter ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis ‘

|

VAR INPUT

Enable

vs)

ParameterNumber

VAR OUTPUT

Valid

Busy

Error

ErrorID

OUlH @ H|®m

Value

Ffis% B 3.20 MC__ WriteParameter & MC_WriteBoolParameter

If Supported ‘ MC_ WriteParameter ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis ‘

|

VAR INPUT

Execute

ParameterNumber

Value

esli livsh lov A Rvs)

ExecutionMode

VAR OUTPUT

Done

Busy

Error

0|l W 3w

ErrorID

fif>% B 3.22 MC_ ReadDigitalOutput
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If Supported ‘ MC__ReadDigitalOutput ‘ Sup.Y/N ‘ Comments

VAR_IN_OUT

B ‘ Output ‘ ‘
VAR INPUT

B Enable

E OutputNumber
VAR OUTPUT

B Valid

E Busy

B Error

E ErrorID

B Value

Ffs% B 3.23 MC_ WriteDigitalOutput

If Supported ‘ MC_ WriteDigitalOutput ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

B | Output | |

VAR_INPUT

Execute

OutputNumber

Value

Owigw

ExecutionMode

VAR OUTPUT

Done

Busy

Error

O W g w

ErrorID

Bfis% B 3.24 MC_ReadActualPosition

If Supported ‘ MC_ ReadActualPosition ‘ Sup. Y/N ‘ Comments

VAR IN_OUT

B | Axis | |

VAR INPUT

o8]

| Enable | |

VAR OUTPUT

Valid

Busy

Error

ErrorID

TH@mH®E

Position

Fff5% B 3.26 MC__ReadActualTorque
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If Supported ‘ MC_ ReadActualTorque ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis | |

VAR INPUT

|

Enable ‘ ‘

VAR_OUTPUT

Valid

Busy

Error

ErrorID

DI H W

Torque

Ffts% B 3.27 MC__ReadStatus

If Supported ‘

MC_ReadStatus ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis | |

VAR INPUT

|

Enable | |

VAR OUTPUT

Valid

Busy

Error

ErrorID

ErrorStop

Disabled

Stopping

Homing

Standstill

DiscreteMotion

ContinuousMotion

Oiggug@u|m0mHmdH®

SynchronizedMotion

Bffs% B 3.28 MC_ ReadMotionState
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If Supported ‘ MC_ ReadMotionState ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

|

Axis ‘

|

VAR INPUT

Enable

=

Source

VAR OUTPUT

Valid

Busy

Error

ErrorID

Constant Velocity

Accelerating

Decelerating

DirectionPositive

ilciloilciRollclRes AN cRlee

DirectionNegative

Fffs% B 3.29 MC_ ReadAxisInfo

If Supported ‘ MC__ReadAxisInfo ‘ Sup. Y/N ‘ Comments

VAR IN_OUT

B

|

Axis ‘

VAR INPUT

|

Enable ‘

VAR OUTPUT

Valid

Busy

Error

ErrorID

HomeAbsSwitch

LimitSwitchPos

LimitSwitchNeg

Simulation

CommunicationReady

ReadyForPowerOn

PowerOn

IsHomed

Oiggggggggd® dH®

AxisWarning

Bt B 3.31 MC_ Reset
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If Supported ‘ MC_ Reset ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B

| Axis |

|

VAR INPUT

‘ Execute ‘

|

VAR OUTPUT

Done

Busy

Error

esl lesl s R ve

ErrorID

Ff5¢ B 3.32 MC__Digital CamSwitch

If Supported ‘ MC_ DigitalCamSwitch ‘ Sup.Y/N ‘ Comments

VAR_IN_OUT

Axis

Switches

Outputs

esH NesHvel e

TrackOptions

VAR INPUT

oo

Enable

MC CAMSWITCH REF #4114}

=

EnableMask

&=

ValueSource

VAR OUTPUT

InOperation

Busy

Error

H| W 3w

ErrorID

AR

B/E

Parameter

Sup.Y/N

Comments

TrackNumber

FirstOnPosition [u]

LastOnPosition [u]

AxisDirection

CamSwitchMode

O W W w

Duration

Fffs% B 3.33 MC__TouchProbe
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If Supported | MC_ TouchProbe ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

™

Axis

=

TriggerInput

VAR INPUT

Execute

WindowOnly

FirstPosition

0" " w

LastPosition

VAR OUTPUT

Done

Busy

CommandAborted

Error

ErrorID

D H I H T ®E

RecordedPosition

i B 3.34 MC__AbortTrigger

If Supported ‘ MC_ AbortTrigger ‘ Sup.Y/N ‘ Comments

VAR_IN_OUT

B Axis

E TriggerInput

VAR INPUT

B Execute

VAR OUTPUT

Done

Busy

Error

Oiwigw

ErrorID

Fffs% B 3.36 MC__CamlIn
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If Supported MC_ Camln ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B Master

vy

Slave

VAR_INPUT

Execute

ContinuousUpdate

MasterOffset

SlaveOffset

MasterScaling

SlaveScaling

MasterStartDistance

MasterSyncPosition

StartMode

MasterValueSource

CamTableID

cllcilicilcilcilollcilcilolN ool

BufferMode

VAR OUTPUT

InSync

Busy

Active

CommandAborted

Error

ErrorID

Nl Rvs ANl R NN el s

EndOfProfile

Fffs% B 3.38 MC__Gearln
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If Supported MC_ Gearln ‘ Sup. Y/N ‘ Comments

VAR _IN_OUT

B Master

o8]

Slave

VAR_INPUT

Execute

ContinuousUpdate

RatioNumerator

RatioDenominator

MasterValueSource

Acceleration

Deceleration

Jerk

Oigigggw| @ =8 ®m

BufferMode

VAR OUTPUT

InGear

Busy

Active

CommandAborted

Error

e llivs AN ol NN N el lvs)

ErrorID

ffts% B 3.40 MC_ GearInPos
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If Supported MC_ GearInPos ‘ Sup.Y/N ‘ Comments

VAR _IN_OUT

™

Master

oy

Slave

VAR INPUT

Execute

RatioNumerator

RatioDenominator

MasterValueSource

MasterSyncPosition

SlaveSyncPosition

SyncMode

MasterStartDistance

Velocity

Acceleration

Deceleration

Jerk

sllollcilcilollclRollvel RosAN el RoslRvellov

BufferMode

VAR OUTPUT

StartSync

InSync

Busy

Active

CommandAborted

Error

0w 3 H 3w d

ErrorID

fffs% B 3.42 MC_ PhasingRelative
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If Supported | MC_ PhasingRelative | Sup. Y/N | Comments
VAR_IN_OUT

B Master
Slave
VAR_INPUT
Execute
PhaseShift
Velocity

o8]

Acceleration

Deceleration
Jerk
BufferMode

VAR OUTPUT

Done

HgHH 3w I

Busy
Active
CommandAborted

Error
ErrorID
CoveredPhaseShift

il el ResA Nl Res N Nesl los)

Appendix B 4. The PLCopen Motion Control Logo and Its
Usage
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